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TITLE: Star Tracker Camera Assembly Procedure | ASSY:  Star Tracker
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Abstract:

This document describes the assembly procedures for the Clementine Star
Tracker Camera

Revision: 0A
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1.0 General

1.1

1.2

1.3

14

L5

Scope

This document details steps required to assemble the Clementine Star Tracker
Camera (STC).

Description

The STC consists of an Actel electronics PWA, a Thomson TH7883-FO2-01
B/T CCD (Flight cameras only, prototype cameras will utilize a non-B/T
TH7883-F02-01 unit), mechanical hardware that encases the PWA and CCD, a
mini-concentric Wide Field of View (WFOV) lens, and a light baffle. The

camera is used for imaging stars to determine the position of a vehicle in space.

Assembly includes general mechanical assembly, testing to verify quality of
optical couplant between the CCD and the lens fiber optic field flattener,
measurement and possibly adjustment of the optical axis normal to the camera

. mounting surfaces, abbreviated electrical function testing prior to final staking,

and final staking.
Reference Documents and Drawings

C1-ME-008, Clementine Sensors General Contamination Control Plan.
C1-S0-TBD, Clementine ESD Protection Plan.

C1-S1-TBD, STC Abbreviated Electronic Function Test Procedure.
MIL-STD-1686, Handling of ESD Sensitive Equipment.
MIL-STD-1246B, Product Cleanliness Levels and Contamination
Control Plan.

C1-S0-005, Adhesives, Compounds, and Optical Couplants.
C1-S0-TBD, Clementine Quality Assurance Program Plan

L ot ant tall el
WL WLk
NN bW

Pk

Deviations

Procedural deviations or changes from specified procedures which do not affect
the physical assembly may be made at the discretion of the responsible

engineer. Deviations or changes which require any mechanical or electronic
change may be made only after review and approval by a suitable Material
Discrepancy Review Board as defined in the Clementine QA Program Plan.

Electro-Static Discharge Control Requirements

The STC contains electrostatic-sensitive devices which are exposed on the PWA
and CCD prior to assembly closure and at the electrical interfaces after
assembly closure. Therefore, it shall be handled per MIL-STD-1686 Class 1. All
work shall be performed in an approved electrostatic discharge control area as
defined by the Clementine Quality Assurance Group.

The STC, the test operator (using wrist straps), and related electrical test
equipment shall be connected to a common ground before any electrical mating
or de-mating operations, and during the use of any electrical test equipment
probes. There shall be no “hot-plugging” of the test specimen with any test
equipment.
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1.6

1.7

1.8

All electrostatic sensitive parts shall be stored in approved antistatic storage
bags when not in use.

Cleanliness and Contamination Control Requirements

All assembly work shall be performed in a Class 100 laminar flow hood located
within a Class 10,000 environment as defined in LLNL document ‘Clementine
Sensors General Contamination Control Plan’.

Handling of all parts shall be with clean lint-free gloves. Personnel shall wear
face and hair protective smocks when handling exposed optics.

Photographs

Photographs shall be taken of the unit at major subassembly steps and of the
final assembled unit. A suitable ruler shall be used to provide scale.

Disassembly Contingency

Due to the optical bonding of the CCD to the lens fiberoptic, and the time
required to dissolve this bond line, there is no disassembly of an STC allowed
beyond step 4.3.5, with the special exception noted in step 4.3.9. If any camera
is found to be defective at any point beyond step 4.3.5, a total restart of this
assembly procedure is required.

2.0 Parts List

2.1

From the kitted assembly, where applicable, record all part serial numbers for
this camera into the table below.

Item Description Reference No. Serial No. Quantity
1 Camera Housing 92-106258 G 1
2 Lens Standoff 93-102550 % 1
3 End Cover 92-106249 2 1
4  Baffle Assembly 92-108748 v/he 1
5 WFOV Lens Assembly  92-109469 oo 1
6 Actel PWA Assembly LEA92-3128-03 o4-ob 1

Includes:
Spacer, Tab-01 92-104616 n/a 2
Nut, 2-56 NAS #671-C02 n/a 2
Nut, PEM, 2-56 CRES n/a 2
Thermistor, Fenwal 137-562-ZXT-D02 n/a 1
7  Jackpost, Tab-08 93-101167 n/a 2
8 CCD, Thomson TH7883-FO2-01 1
(Prototype Cameras)
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9 CCD, Thomson TH7883-F02-01 B/T 773Foz 8/73a3-l 4
(Flight Camera Only)

10 -Pad, Circuit Board 92-104621 n/a 1

11 Pad, CCD Thermal 93-102243 n/a 1

12 Connector Bracket 92-106257 n/a 1

13 Socket head cap NAS #1352-N02-3 n/a 14
screw, 2-56 x .187 1g.

14 Socket head cap NAS #1352-N02-4 n/a 6
screw, 2-56 x .250 Ig.

15 Socket head cap NAS #1352-N02-6 n/a 3
screw, 2-56 x .375 1g.

16 Socket head cap NAS #1352-N02-8 n/a 2
screw, 2-56 x .50 1g.

17 Washer, #2, @ 0.25 NAS #620-N02 n/a 8

18 Washer, Thermal 93-102551 n/a 6

19 Thermistor, Fenwal 534-31AG04-562 n/a 1

20 Clamp, Lens Heater 93-102221 n/a 1

21 Heater, Lens, Minco HK17402-9311 nfa 1

22 Switch, Sundstrand 974-0014-774 n/a 1

23 Tape, Reflective Sheldahl n/a afr

24 Shim, End, Upper 93-102609 n/a 2

25 Shim, End, Lower 93-102610 n/a 2

Parts logged into assembly by:__ K- Co&t‘prn} Date:_S/y//#%
2.2 Required Tools

2.2.1 As part of this procedure, the following tools, with current
calibration certificates, are required for assembly.

1. Torque wrench, capable of reading 0 to 10 inch-pounds minimum,
with 0.1 in-1b resolution.
2. 0-1 inch Micrometer with 0.0001 inch resolution.

3. 0-1 inch Depth micrometer with 0.0001 inch resolution.
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3.0 Adhesives, Couplants, Staking Compounds

3.1 For additional information on all compounds, refer to Clementine
Engineering Note C1-S0-005, ‘Adhesives, Compounds, and Optical

Couplants’
Item  Description Pot Life Cure LotNo. Exp. Date

1 Staking Compound

Hysol EA934NA 30 min. 2hrs. @ 50°C - 2/9
2 Optical Couplant

DC 93-500 2hrs.  24hrs. @ 50°C T <77
3 Thermal Epoxy

BA-2151 30 min. 3 hrs. @ 50°C - 7(/67‘4
4  Silver Epoxy

BA-2902 30 min. 3hrs. @ 50°C  _~ 12/43
5 Thermal Grease

DC-340 n/a n/a —~ =

4.0 Assembly Procedure Initials / Date

4.1 PWA Installation Into Camera Housing

4.1.1 Remove the Actel Camera PWA, P/N LEA92-3067- .
03, from the carrier per procedure C1-SO-TBD. J/ D / Vzol/ 73

4.1.2 Using a certified micrometer accurate to 0.0001 inches,
measure the PWA thickness at the four thermal pads as
shown in figure 1. Record these measurements to 4

= o 1o

significant figures (nominal is .046 +.005).

Thermal Pad Pad Thickness
é, 2 1 .oqlo
2 oY)
:
| & et
4 3
FIGURE 1

4.1.3 Place PWA in oven set to 50° C for 20 minutes.
Remove PWA from oven and while still hot, bend to _
shape as shown in Circuit Board ICD drawing No. - Q w@
92-104603 and figure 2. 77,9 [ U
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FLEX BOARD BENDING

FIGURE 2

4.1.4 Using the optical comparator with the 100X objective
for maximum sensitivity, measure the step height at the
four corners for PWA mounting on the Camera
Housing P/N 92-106258 as shown in Figures 3 and 5
(nominal is .050 +.000, -.005). Record these
measurements to 4 significant figures. This step should
be 0.0005 30.0001 [ess then the measured thickness of
the PWA at the corresponding thermal pad areas as
recorded in step 4.1.1. If correction is required, have
the camera housing reprocessed, and the 2-56 threaded

inserts installed before proceeding to step 4.1.5.

Z

1 A\l

QW“ / 3720
7 7

Step Height

oq? L

2 oS

4

Measure Height —§»{ [ €—

FIGURE 3

4.1.5 Remove and discard the 2 screws holding the PWA
connector to spacers. Install Connector Bracket P/N
92-106257 over connector. See figure 4.
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4.1.6 Install PWA board into Camera Housing with Circuit

Pin #1—

Camera Housing\ 5 / Circuit Board Pad

Board Pad P/N 92-104621 and 2-56 washers installed
between PWA assembly and housing heat sink.
Important, apply a thin layer (001 in. thick, max.) of
DC-340 thermal grease to both sides of the circuit
board pad prior to installation.

Secure connector and connector bracket with 2 each,
Jackposts P/N 92-104607-Tab O1. Torque to 3.5 + 0.1
in-1b.

The thermistor fits in the slot on the finger of the
Camera Housing as shown in figure 4. Be careful not
to pinch the thermistor leads.

Secure PWA with 2 each, 2-56 x .25 long socket head
cap screws. Torque to 3.5+ 0.1 in-1b.

Stake thermistor with BA-2151 thermal Compound.
Stake fasteners with EA934NA. Cure for 3 hrs at 50
°C.

4D éhi /17
d /!

Thermal Pad with DC-340 thermal grease

oo

Jackpost 2-56x .251g

4.1.7

4.1.8

SH Cap Screw
Thermister Slot

FIGURE 4

Apply a thin (.002 in. thick, max.) layer of BA-2902
Silver Epoxy to 4 thermal contact pads at internal
corners of End Cover P/N 92-106249. Place End
Cover Shims, P/N 93-102609 and 93-102610 in
position on corresponding end cover pads. Cure for 3
hours at 50° C.

Apply a thin (.001 in. thick, max.) layer of DC-340
thermal grease to both sides of the four PWA thermal
contact areas at corners of camera body, and the
mating corners of the end cover/shim assembly.

Install end cover and secure with 4 each, 2-56 x .25
long socket head cap screws. Torque to 3.5 £ 0.1 in-1b.

Do not stake fasteners at this time.
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4.2 CCD Installation Into Camera Housing

4.2.1

4.2.2

423

4.2.4

Prior to installation of CCD into camera, with extreme
caution so the fiberoptic is not scratched, measure the
overall thickness of the CCD to 4 significant figures
using the optical comparator with the 100X objective
for maximum sensitivity. Record this measurement to

4 significant figures.
CCD Thickness___- <392

Install Thomson TH7883-F02-01 CCD (TH7883-
FO2-01 B/T for flight cameras only) into PWA
connector, being careful to install CCD Thermal Pad
P/N 93-102243 between CCD and housing.
IMPORTANT: be sure to apply a thin (.001 in. thick,
max.) layer of DC-340 thermal grease to both surfaces
of the thermal pad during installation. See figure 4.
IMPORTANT: Verify location of pin #1 with socket
#1 prior to installation of CCD (see fig. 4).

Visually inspect assembly to verify CCD is completely
and evenly seated onto thermal pad.

Perform abbreviated PWA board/CCD electronic
functionality test per procedure C1-S1-(TBD), and
verify good thermal contact between CCD and heat
sink. ©

Record results. Pass/No Pass ass

If pass, proceed with assembly section 4.3.

If no pass, stop assembly procedure until problem has
been identified and corrected, and camera passes
abbreviated electronics functionality test.

4.3 Lens Standoff Installation

43.1

Using the optical comparator with the 100X
objective for maximum sensitivity, measure the
step height from the lens standoff mounting ring to
the thermal finger surface in the camera body.
Record this measurement to 4 significant figures.
See Figure 5. .

Housing Step Depth___ 27 Al
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Msusure Pod Hslght
= All 4 Corners

st Meosurs Step Depth

FIGURE 5

432 From the inspection data provided with WFOV Lens
P/N 92-109469, obtain the recorded depth from the
face of the fiberoptic to the three mounting tabs

(nominal is 0.125). Record these measurements to 4 g § 4
significant figures. Wy tjze
U /
Tab1 1230
Tab2 1220
Tab3 .1232

=) Recorded Depth

FIGURE 6

4.3.3 Calculate average depth to face of lens fiberoptic to 4

significant figures and record answer.
Average Depth__. 1230 S)IJJ@ / }5%' &
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0.0003 Gap

Add The Following:
LENS Lens Standoff Lens Tab Depth 1230
/ CCD Thickness __. %297 °
J
\ I | * 0.020 Copper Shim ___0.020
\ \ 0.0003 Gap 0.0003
T 0.001 Epoxy Fill 0.001
Housing Step Depth
I Sub-Total: 5o
Subtract The Following:
.02 hi
0-020 Copper Shim Housing Step Depth __-078 ¢
Total is Lens
CCD Fiberoptic Standoff Thickness __+ 355 %
Housing Thermal Finger
FIGURE 7
4.3.7 Perform the arithmetic as shown in Figure 7. ger / 0722-

4.3.8 Remove the lens standoff and reprocess the bottom
surface to achieve the thickness +£0.0001, recorded 4

from the arithmetic in Figure 7. ( .

4.3.4 Apply a thin layer (.001 in. thick, max.) of DC-340
thermal grease to the standoff-to-camera body
mechanical interface areas.
Install lens standoff to camera body with 1 each, 2-56
x .375 long and 2 each 2-56 x .50 long socket head cap
screws. Torque to 3.5 0.1 in-1b. L{]“D / -?7}'7'

4.3.5 Using the optical comparator with the 100X objective

for maximum sensitivity, measure distance from top of

lens standoff to top of CCD fiberoptic at 4 positions

(1-4) to verify that the fiberoptic surface is parallel to

the top of the lens standoff to within 0.0001 inches as

shown in figures 8 and 9, and matches the lens-to-tab

depth recorded in the inspection data from the vendor
+0.0003 inches. If not, reposition the CCD to correct ﬁ .
JWD / 57»;

any error.
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43.6

43.7

Lens Standoff

o ) CCD Fiberoptic Face

Verify Depth to Fiberoptic
Face at positons 1-4

FIGURE 8

Lens Standoff

=

'll./{”” CCD Fiberoptic

i

L

7T

AN

P27
§

N

—P| | 4— Measure Depth
FIGURE 9

Stake fasteners with EA934NA Staking Compound.
Cure at 60° C for 3 Hr.

Do not proceed to assembly section 4.4 unless there is
a single time span of at least 8 hours available to
complete all steps of section 4.4.

4.4 Lens Installation

4.4.1 Mix a small quantity of DC 93-500 encapsulant and

degas. Place one drop of the degassed encapsulant on
top center of the CCD fiberoptic interface surface as
indicated in figure 10.

Apply a thin layer (.001 in. thick, max.) of DC-340
thermal grease to the mechanical interface between the
lens standoff and the WFOV lens mount tabs.

Using extreme care to avoid any contact with the
thermal grease, except at the mount points, place the
WEFOV lens into the lens standoff.
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At this point, verify the lens/CCD orientation. Visually
inspect the optical interface through the lens to ensure
that the encapsulant is evenly spread over the
CCDy/lens interface with no bubbles evident.

Secure the lens to the lens standoff with 3 each, 2-56 x
.187 long socket head cap screws with #2 x @ 0.25
CRES washers. Torque all 3 fasteners evenly 1/4 turn
atatimeto 2.9 +£0.1 in-lb.

WEFOYV Lens Assembly

DC 93500 Optical Couplant

A

2

—4

TTReaNnind

|

DC 340 Locations
2-56 x .187 1g SH Cap Screw

FIGURE 10

4.42 Within one hour of the procedures completed in step

4.4.3

4.4.1, perform an abbreviated camera electronic
functionality test per procedure C1-S1-(TBD).

Record results. Pass/No Pass NS

If pass, proceed to step 4.4.3

If no pass, immediately proceed to step 4.4.4

Within one hour of the test performed in step 4.4.2,
perform a flat field optical test to look for bubbles and
even distribution at the fiberoptic interface between the
lens and CCD.

Record results, Pass/No Pass___ QD429

If pass, proceed to assembly section 4.5
If no pass, immediately proceed to step 4.4.4
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4.4.4 NOTE: This step is to be taken only as an emergency
measure, and only if a BIT CCD is being used. If the
camera fails either of the tests required in steps 4.4.2 or
4.4.3, immediately disassemble the lens from the
camera housing, remove the CCD, and carefully
remove any.residual couplant from all optical surfaces 4
to ensure that both the lens and the B/T CCD can be k)f/ 2
salvaged for reuse. y /

4.4.5 If step 4.4.4 is performed, the assembly procedure is }) /13(
aborted at this point and must be re-started. L

4.5 Baffle Installation

4.5.1 Install Baffle Assembly P/N 92-108748 onto the
WFOV lens mounting tabs using 3 each, 2-56 x .187
long socket head cap screws and 6 each, Thermal
Isolation Washers, P/N 93-102551. Do not torque
fasteners beyond finger tight at this time. Ensure that
the baffle assembly is evenly centered on the front of
the WFOV lens by observing the gap between the lens
and the baffle. For maximum thermal resistance,
minimize metal-to-metal contact around this interface

and between fasteners and mounting tabs. [) 7 _
See Figure 11. L/WQ /\'; 23
Thermal isolation washers
~ 2-56 x .187 SH Cap Screw
~

T~

N

1

Uniform gap all around
FIGURE 11

4.5.2 Perform abbreviated camera electronic functionality _
test per procedure C1-S1-(TBD).
Record results. Pass/No Pass Rass J(}JD [ 77»(
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4.5.3 Angular orientation of the rectangular baffle cutout to
the camera CCD is critical. Total angular tolerance is
0.3° rotation. Visually verify orientation as shown in
Figure 12, also verify by imaging with the camera and
looking for any obscuration at the corners. If baffle is 7 —
within tolerance, torque fasteners to 2.0 £ 0.1 in-Ib. ] &

i ]
CCD Active Xrea

Y

4

J Thermal Tape
/ Limit
Baffle Cut-out
FIGURE 12

4.5.4 If camera/baffle assembly has passed all functionality
tests, stake all lens, baffle, and camera end cover
fasteners with EA934NA. Cure for 3 hrs. at 50 °C.
Apply Sheldahl thermal tape to front of baffle vane.
Trim to baffle outside diameter. IMPORTANT: Do -
not apply tape within 0.060 inches of the vane edge. 4 Q
See Figure 12. [) U’D /
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4.6 lens Heater Installation

4.6.1

4.6.2

Install Lens Heater Clamp, P/N 93-102221, and Lens
Heater Strip, Minco P/N HK17402-9311, onto the
WFOV lens barrel using 2 each, 2-56 x .187 long
socket head cap screws. Be careful when routing the
heater wires out of clamp to avoid damage to wires.
Install temperature control switch onto lens heater
clamp using 2 each, 2-56 x .187 long socket head cap
screws. Place a small drop of BA-2151 thermal epoxy
under center of switch prior to installation to ensure
good thermal contact. Torque all fasteners to 3.5 £ 0.1
in-lb.

Stake heater wires and fasteners with EA934NA. Cure
for 3 hrs at 50 °C.

Bond Thermistor, Fenwal P/N 534-31AG04-562, to

side of lens heater clamp with BA-2151 epoxy. Cure
for 3 hrs. at 50 °C.
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1.0 General

1.1

1.2

1.3

1.4

Scope

This document details steps required to environmentally acceptance test the
Clementine CCD cameras (Star Tracker, UV/Visible and HiRes/LIDAR
Receiver). A copy of this document shall be maintained with each camera
Certification Log. Data specific to that camera shall be recorded in
Appendix A of this document.

Reference Documents and Drawings

Star Tracker

1.2.1 Drwg AAA92-100839, Star Tracker Camera Assy, V3.1

1.2.2 CI1-S1-017, STC Abbreviated Function Test Procedures.

1.2.3 C1-S1-005, Star Tracker Camera Acceptance Level Characterization
Procedures.

UV/Visible

1.2.4 Drwg AAA92-103601, UV/Visible Camera Assy, V3.1

1.2.5 C1-S2-017, UVVC Abbreviated Function Test Procedures.

1.2.6 Cl1-S2-002, UV/Visible Camera Acceptance Level Characterization
Procedures.

HiRes/LIDAR Receiver
1.2.7 Drwg AAA92-109116, HiRes/LIDAR Receiver Camera Assy, V3.1
1.2.8 C1-S4-024, HRC Abbreviated Function Test Procedures.
1.2.9 C1-S4-005, HiRes/LIDAR Receiver Acceptance Level
Characterization Procedures.
Common
0 CI1-ME-008, Clementine Sensors Contamination Control Plan.
1 C1-EE-027, Clementine ESD Control Plan.
2 C1-S0-007, Clementine Quality Assurance Program Plan.
3 MIL-STD-1686, Handling of ESD Sensitive Equipment.
4 MIL-STD-1246B, Product Cleanliness Levels and Contamination
Control Plan.
15 MIL-STD-1540B, Test Requirements for Space Vehicles
16 MIL-HDBK-340, Application Guidelines for MIL-STD-1540B; Test
Requirements for Space Vehicles

e R R R T Y

1.2
1.2
1.2.
1.2
1.2
2.
2.

Deviations

Procedural deviations or changes from specified procedures which do not
affect the physical assembly may be made at the discretion of the
responsible engineer. Deviations or changes which require any mechanical
or electronic change may be made only after review and approval by a
suitable Material Discrepancy Review Board as defined in the Clementine

QA Program Plan.

Electro-Static Discharge Control Requirements

Each camera contains electrostatic-sensitive devices which are exposed on

the electronics PWAs prior to assembly closure and at the electrical
interfaces after assembly closure. Therefore, it shall be handled per MIL-
STD-1686 Class 1. All work shall be performed in an approved electrostatic

3.




1.5

1.6

1.7

discharge control area as defined by the Clementine Quality Assurance
Group.

The Camera, the test operator (using wrist straps), and related electrical test
equipment shall be connected to a common ground before any electrical
mating or de-mating operations, and during the use of any electrical test
equipment probes. There shall be no “hot-plugging” of the test specimen
with any test equipment.

All electrostatic sensitive parts shall be stored in approved antistatic storage
bags when not in use.

Cleanliness and Contamination Control Requirements

All assembly work shall be performed in a Class 100 laminar flow hood

located within a Class 10,000 environment as defined in LLNL document
“Clementine Sensors General Contamination Control Plan™.

Handling of all parts shall be with clean lint-free gloves. Personnel shall
wear face and hair protective smocks when handling exposed optics.

Measurement Calibration and Tolerances

1.6.1 Test chambers and test equipment shall be certified to be within
their current calibration periods.

1.6.2  Vibration amplitude 14.0 £ 1.4 g rms, 19.8 2.0 g rms. Power
spectral density spectrum * 3 dB.

1.6.3 Temperature * 3°C.

1.6.4  Humidity shall not be condensed on the camera at any time.

Data Collection and Reduction

Generally all data shall be recorded using an automated system (computer +
software). Specific net results shall be recorded in the traveller copy of this
procedure as required. Data reduction includes compiling all data into a
summary table as outlined in Appendix A, and graphing mean and std dev
image results vs test, and CCD temperature value vs test.

2.0 Equipment List

2.1
22
23
24
25
2.6

Test Station

Clementine Cameras Power Supply
Clementine Filter Wheel Power Supply
Clementine DC/DC Converter Power Supply
Sensor 51-pin signal cable

Sensor 15-pin filter wheel power/signal cable

3.0 Testing Procedures

3.1

Pre-Random Vibration Abbreviated Function Test
Perform Camera Abbreviated Function Test (AFT) per the referenced

procedures. Obtain data and record on data sheets. Keep the original data
sheets with the camera Certification Log.

4.
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Random Vibration Testing

Random vibration testing shall be performed with the camera powered off
during dynamic loading. An abbreviated function test is required both
before random vibration, and after all three axes of random vibration testing.
Abbreviated function testing is not performed between axes tests.

The STC shall be tested to the 19.8 g rms level as specified in Fig. 3.1.

The UVVC and HRC shall be tested to the 14.0 g rms level as specified in

Fig. 3.2.

Powor Spectral Denslily {GA2/Hz)
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Fig. 3.1 Random Vibration Test Level
for Star Tracker Camera



(=]
-

Power Speciral Density (G*2/Hz)

0.01

-X

the mounting surface

Clementine Sensors

Random Vibration

Spectrum

T T

T ¥ T T

1 minute duration/axis

S | H i

p
A
Y A :
: S Frequency (Hz) Level (G*2/Hz)
/' 20 0.018
20 to 160 + 3 DOt
/ 160 1o 1000 0.152
1000 10 2000 - 9 DB/Oct
/ 2000 0.019
Grms - 14.0

3 axes, axial & lateral

100

Frequency (Hz)
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3.2.1 Mount the Test Cube with a tri-axial accelerometer on the shaker head.
Perform a fixture survey to determine input excitation required to achieve the
PSD level specified in Fig. 3.1 or Fig. 3.2 as appropriate. Repeat the test for
all three principle axes defined in Fig. 3.3. Fixture survey is required once
only for the fixture.

322 X-Axis
3.2.2.1 Configure the Test Cube for x-axis testing.

3.2.2.2 Install the Camera with lens cap in place onto the Test Cube using the
appropriate NAS sockethead cap screws. Torque to values shown in Table 1.

Table 1
Camera Installation Torque Specifications
Size NAS# Torque (in-1bf)
#4-40 NAS1352N04-x 147 +0.3
#6-32 NAS1352N06-x 27.4%0.5
#8-32 NAS1352N08-x 50.7 £0.5

“x” designates the length of the fastener, and is selected to fit.

3.2.2.3 Remove lens cap. NOTE: the lens cap shall be off of the Camera for as short
a period as practical to minimize particulate contamination.

3.2.2.4 Apply specified load for 60 second duration.
3.2.2.5 Replace the lens cap.
323 Y-Axis

3.2.3.1 Remove the Camera from the Test Cube and replace it on the Test Cube for
y-axis testing.

3.2.3.2 Remove the lens cap.

3.2.3.3 Apply specified load for 60 second duration.
3.2.3.4 Replace the lens cap.

324 Z-Axis

3.2.4.1 Remove the Camera from the Test Cube and replace it on the Test Cube for
z-axis testing.

3.2.4.2 Remove the lens cap.
3.2.4.3 Apply specified load for 60 second duration.
3.2.4.4 Replace the lens cap.

3.2.4.5 Remove the Camera from the Test Cube and package.

-7-



3.3

34

34.1

34.2

Post-Random Vibration Abbreviated Function Test

Perform Camera Abbreviated Function Test (AFT) per the referenced
procedures. Obtain data and record on data sheets. Keep the original data
sheets with the camera Certification Log.

Thermal Cycle Testing

The unit shall withstand thermal cycling testing that is 10°C below the min.
operational limit, and 20°C above the max. operational limit. Testing shall
be from -30 °C to +20 °C at < 3 °C/min over six (6) cycles. Testing shall
begin at room temperature, drop at the specified rate to -30 °C, increase to +
20 °C, et cetera until all six cycles are completed.

The unit shall be mounted on small aluminum plate with a light layer of DC
340 thermal silicone between the mounting feet and the plate. Cooling straps
are not required for this test, except for the stepper motors on the UV/Vis
and HiRes cameras. Nylon standoffs are required between the plate and the
floor of the thermal chamber.

The unit shall be powered “on” during the entire thermal cycle test duration.
Camera electronics shall be in the disabled state except during AFT. The
filter wheel electronics shall be in the Hold mode, except during AFT.

Function testing per Camera-specific AFT Procedures shall be performed at
each temperature limit, for 5 minutes near the beginning of the dwell time
and for 5 minutes near the end of the dwell dme. Dwell time at maximum

and minimum temperature shall be I hour.

Read the external Fenwall thermistor with an approved DVM to monitor the
Camera temperature.

NOTE: Testing may be interrupted at a 20°C temperature setting, then
resumed at a later time.

Cycle 1, -30°C

Ramp the Camera down to -30°C at a rate < 3°C/minute. Allow temperature
to stabilize within = 3°C. Perform AFT. Wait until near the end of the dwell

period, then repeat AFT.
Cycle 1, +20°C

Ramp the Camera up to +20°C at a rate < 3°C/minute. Allow temperature to
stabilize within # 3°C. Perform AFT. Wait until near the end of the dwell
period, then repeat AFT.




343

34.4

34.5

34.6

3.4.7

3.4.8

3.4.9

3.4.10

3.4.11

Cycle 2, -30°C

Ramp the Camera down to -30°C at a rate < 3°C/minute. Allow temperature
to stabilize within % 3°C. Perform AFT. Wait until near the end of the dwell

period, then repeat AFT.
Cycle 2, +20°C

Ramp the Camera up to +20°C at a rate < 3°C/minute. Allow temperature to
stabilize within £ 3°C. Perform AFT. Wait until near the end of the dwell
period, then repeat AFT.

Cycle 3, -30°C

Ramp the Camera down to -30°C at a rate < 3°C/minute. Allow temperature
to stabilize within * 3°C. Perform AFT. Wait until near the end of the dwell

period, then repeat AFT.
Cycle 3, +20°C

Ramp the Camera up to +20°C at a rate < 3°C/minute. Allow temperature to
stabilize within  3°C. Perform AFT. Wait until near the end of the dwell
period, then repeat AFT.

Cycle 4, -30°C

Ramp the Camera down to -30°C at a rate < 3°C/minute. Allow temperature
to stabilize within £ 3°C. Perform AFT. Wait until near the end of the dwell

period, then repeat AFT.
Cycle 4, +20°C

Ramp the Camera up to +20°C at a rate < 3°C/minute. Allow temperature to
stabilize within + 3°C. Perform AFT. Wait until near the end of the dwell
period, then repeat AFT.

Cycle 5, -30°C

Ramp the Camera down to -30°C at a rate < 3°C/minute. Allow temperature
to stabilize within £ 3°C. Perform AFT. Wait until near the end of the dwell

period, then repeat AFT.
Cycle 5, +20°C

Ramp the Camera up to +20°C at a rate < 3°C/minute. Allow temperature to
stabilize within £ 3°C. Perform AFT. Wait until near the end of the dwell
period, then repeat AFT.

Cycle 6, -30°C

Ramp the Camera down to -30°C at a rate < 3°C/minute. Allow temperature
to stabilize within £ 3°C. Perform AFT. Wait until near the end of the dwell.

period, then repeat AFT.



3.4.12 Cycle 6, +20°C

3.5

3.5.1

Ramp the Camera up to +20°C at a rate < 3°C/minute. Allow temperature to
stabilize within £ 3°C. Perform AFT. Wait until near the end of the dwell
period, then repeat AFT.

Thermal Vacuum Cycling

The unit shall withstand thermal vacuum cycle testing that is 5°C below and
above the min. and max. operational limits. Additionally, radiometric
response shall be verified at -20°C and 0°C for correlation to calibration data

acquired in a dry N7 forced convection thermal chamber.

Testing shall be from -25 °C to +5 °C at < 3 °C/min over one cycle with
ambient pressure of < 1 x 10-4 torr during the entre test. Temperature shall
be provided by a controlled cold plate and cooling shroud. Testing shall
begin at room temperature, drop at the specified rate to -25 °C, then increase
to -20°C, then increase to 0 °C, then increase to +5°C. The temperature of
the cold plate and cooling shroud shall remain the same during testing.
Abbreviated function tests shall be performed at -25° and +5°C temperature
limit. Abbreviated calibration measurements shall be performed per
referenced calibration documents at -20°C and 0°C. Dwell time at test

temperatures shall be > 2 hours.

The camera need only be powered on during the 2 hour dwell time at
temperatures. Camera may be Disabled and filter wheel in Hold, except
during AFT and abbreviated calibration measurements. An AFT shall be
performed near the beginning, and near the end of the dwell period.

Configure the Camera in the thermal vacuum chamber as shown in Fig. 3.4.
Note that the light source may be inside or outside the chamber as long as
the irradiance is measured with a calibrated radiometer at various locations
of the optical aperture of the Camera. Conditioned power and SASI interface
are required. Temperature stability shall be determined by the lens
thermistor.

-10-




cooling shroud

thermal vacuum chamber /

3.5.2

3.5.3

354

light ™~
source camera
/ ‘
AN
cold plate
Test Interface 30 Vdc
Station Power
Supply

Fig. 3.4 Thermal Vacuum Test Schematic
Pre-TVAC Check Out

With the cold plate operating at 20°C, Perform an AFT to verify camera
operation.

-25°C TVAC
Evacuate the chamber to < 1 x 10-4 torr.

Ramp the cold plate and shroud down to -30°C at a rate < 3°C/minute.
Allow temperature to stabilize within = 3°C. Perform AFT. Wait until near
the end of the dwell period, then repeat AFT.

-20°C TVAC

Ramp the cold plate and shroud up to -20°C. Perform abbreviated
calibration measurements. Record all data per section 3.5, “Thermal
Vacuum Cycle Testing” found in Appendix A.

Compare results with data obtained during full calibration in dry Naj.
Determine if there is any statistically substantiated change in performance.

-11-
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3.5.6

3.5.7

3.6

+0°C TVAC

Ramp the cold plate and shroud up to 0°C. Perform abbreviated calibration
measurements. Record all data per section 3.5, “Thermal Vacuum Cycle
Testing” found in Appendix A.

Compare results with data obtained during full calibration in dry Na.
Determine if there is any statistically substantiated change in performance.

+5°C TVAC

Ramp the cold plate and shroud up to +5°C at a rate < 3°C/minute. Allow
temperature to stabilize within & 3°C. Perform AFT. Wait until near the end
of the dwell period, then repeat AFT.

Post-TVAC Testing

Turn the cold plate and shroud off and retumn back to ambient temperature.
Vent slowly with dry nitrogen to return the chamber to one atmosphere.
Perform AFT. Remove the Camera from the chamber and return back to it's
storage container.

Bumn-In

The unit shall accumulate, as a goal, a total of 300 cummulative hours of
Camera electronics powered-on operation. Powered-on time accumulated
during other tests (e.g. - thermal cycling, etc.) count toward the 300 hours. If
300 hours is satisfied by the end of all testing (environmental ATP and
calibration), then additional burn-in testing is not required.

The stepper motor electronics must accumulate, as a goal, a total of 300
hours of powered-on operation. Of these 300 hours, 5 hours of stepping shail
be attained with the remaining 295 hours with the electronics in the hold
mode. For reference, at one filter position change per 0.35 sec stepping time,
this equates to > 51,400 filter position changes.

4.0 Mechanical and Mass Properties

4.1

4.2

Review all relevant mechanical features of the unit against LLNL interface
control drawing, latest applicable revision, for conformance. Mark the actual
measured dimension in green on the assembly drawing included in the
Camera Certification Log. Note any descrepancies.

STC drawing AAA92-100839 SN St 212

UVVC drawing AAA92-103601 S/N:

HRC drawing AAA92-109116 S/N:

Weigh the Camera to the nearest gram.

Mass = 28m /@..x
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Appendix G.3.5.2.1
Random Vibration Test Data




Appendix A - Camera Environmental Test Data Results

31 Pre-Random Vibration Abbreviated Function Test Unit S/N: ST 313
Test T_(°C)| Tau Gain | Offset | Filter | mean | sigma
(msec) | (e-/ct) | (level) | (ctr wl) | (cts) (cts)
Pre-
Rndm
Vibe
3.2  Random Vibration Testing Unit S/N: 5T 3 '3

Requirement: _
14.0£ 1.4 g rms and > 60 sec duration, each axis (UV/Vis, HiRes).

19.8 +£2.0 g rms and 60 sec duration, each axis (Star Tracker).

Measured duration (sec)

Axis Measured level (g rms)
X 14.4s

Y 1 6)

z (4. 81

Include data sheet for each axis in Certification Log.

3.3 Post-Random Vibration Abbreviated Function Test Unit S/N: ST 3) 3
Test T_(°C)| Tau Gain Offset | Filter mean { sigma
(msec) | (e-/ct) | (level) | (ctrwl)| (cts) (cts)

Post

Rndm

Vibe

-13-




Appendix G.3.5.2.2
Thermal Cycle Test Data




3.4

Thermal Cycle Testing

Unit S/N:

Test T_(CC)| Tau
(msec)

Gamn
(e-/ct)

Offset | Filter
(level) | (ctr wi)

mean
(cts)

sigma
(cts)

Cycle 1,
-30°C

Cycle 1,
20°C

Cycle 2,
-30°C

Cycle 2,
20°C

Cycle 3,
-30°C

Cycle 3,
20°C

Cycle 4,
-30°C

Cycle 4,
20°C

Cycle 5,
-30°C

Cycle 5,
20°C

Cycle 6,
-30°C

Cycle 6,
20°C

-14-
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3.5 Thermal Vacuum Cycle Testing

TVAC Test Results

Unit S/N:

3.5.2 Pre-TVYAC Abbreviated Function Test Results

Test T_(°C)| Tau Gain | Offset | Filter | mean | sigma
(msec) | (e-/ct) | (level) | (ctrwl) | (cts) (cts)

-25°C

TVAC

3.5.3 -25°C TVAC Abbreviated Function Test Results

Test T _(°C)| Tau Gain | Offset | Filter | mean | sigma
(msec) | (e-/ct) | (level) | (ctr wl) | (cts) (cts)

-25°C

TVAC

3.5.4 and 3.5.5 -20°C and 0°C TVAC Abbreviated Calibration Test Results

Camera Settings

Notes:

Test T_(°C)| Filter Tau Gain Offset
(ctr wi) | (msec) | (e-/et) | (level)

-20°C

TVAC

0°C

TVAC

-15-




TVAC Calibration Results

Parameter

-20°C

-20°C
TVAC

0°C

0°C
TVAC

Pixel sensitivity, C; [gray
levels/(nJ/cm?2-str-um)]

during measurement [K]

Dark level [cts] / FPA temperature

Dark current {cts] / CCD
[°Cl

temperature during measurement

gray level vs time graph]

Electronics warm-up effect [mean

CCD temperature vs time graph

Lens temperature vs time graph

3.5.6 +5°C TVAC Abbreviated Function Test Results

Tau
{msec)

Test T_CO)

Gain

(e-/ct)

Offset
(level)

Filter
(ctr wi)

mean

(cts)

sigma
(cts)

+5°C
TVAC

3.5.7 Post-TVAC Abbreviated Function Test Results

Tau
(msec)

Test T_(°C)

Gain
(e-fct)

Offset
(level)

Filter
{ctr wl)

mean
(cts)

sigma
(cts)

+5°C
TVAC

-16-




3.6 Burn-In UnitS/N:_ ST 215

Cummulative Operation Time (Hrs)

Camera Filter Wheel | Stepping
Log Date Electronics | Electronics | Time
Pud chede our 16 thes A v A
THevanl Teer 1D s ) ]
Col lnaTrow IS Has l/ {

YFuucZ Tish ST Vs
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4.1  Mechanical and Mass Properties

j STC drawing AAA92-100839 SN:__ST 3.2

UVVC drawing AAA92-103601 S/N:
HRC drawing AAA92-109116 S/N:

Applicable drawing revision:
Measure relevant dimensions indicated on a copy of the referenced drawing
and mark the measured value on the drawing. Keep this marked drawing
with the Certification Log.

4.2 Mass

Mass=_ 280  grams

-18-
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. TEST REQUEST

/EAPONS TEST GROUP TESTNO: 2953~/
/EAPONS ENGINEERING DIVISION TEST PLAN TO FOLLOW: Yes No _x
ACCOUNTNO: 7069-29
DATE: May 187 1993
. A

ITLE: Clementine Sensors !
Idg: 131 Facility: UD Shaker Start Date: 4/19/93 Duration: 3 months
EFERENCES: PART CLASS: HAZARD: MATERIAL . AMOUNT
(0K UNC: X EXPLOSIVES:
SSY PRINT#: CRD: RADICACTIVE:
SSY PRINT#: SRD: TOXIC:
THER: Camera Design Document  NELA: FLAMMABLE:
THER: VISUAL: NOHAZARD: X
ATA ACQUISTTION , REQUESTER: Jim Dickie
YANSDUCER NO. OF RECORDING DEVICE PHONE: 3-2351

TYPE CHANNELS BREADOUT TEST ENGINEER: Bill Ford

PHONE: 3-2849
Control Acc. 7704-50 1 ~Mag—TFape- FACILITY OPR: Lori Stoneham
J0 response accels. « SD Analyzer PHONE: 2-8848
INSTRUMENTATION: Dave Warwas
PHONE: 4-4541

JRPQSE:  To subject four different camera designs, listed below, to flight vibration (random PSD

spectrum). The current spectrogr-e-+3-8=8=ms envelopey the response of the flight mounting
platform and includeg some design margin according to O Program. See attached ~7G. / ErIG. (=

ETAILS:

ameras: Star Tracker, UV/VIS LIDAR gnd NIR -- See design document which will reside at control console.
AT Roopn TRMABAAIV £

¢
Each camera will be vibrated*using a one-minute ramp up to run level and a yfﬁ-minute run time in each of three
camera axes. ition ;
oW ST TRACKRAL IS /9, ggﬁé_u,d LEVES, }g}/éw(i, Clogn § NIA g Y. Osz/A/ Cécé,%;
Only one control channel on the *0" cube fixturé will be used”as input.” s ;gq(.

Verify bolt/screw torques, lock washer use, efc. on the camera system prior to vibration.

Use the same nominal-torques each test at the shaker/cube and cube/camera interface and enter the above values
with each test record. Mark torques on cube. QEST #AXx1S

Photograph each test unit including card ID with hardware titlm);nd/serial numbefand date of test. Also include
camera purpose -- prototype, flight unit, or backup.

Approved by: 7;% ')’L)Yﬂ /ﬂ/d/
_ -'Robert A. Mpelffer
’ Weapons Test Group Leader

3-017 WSF/lcd

stribution:
ckie, Jim Stoneham, Lori WTG File
rd, Bill Warwas, Dave

moian, Ron Woelffer, Bob
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TEST REQUEST

WEAPONS TEST GROUP TESTNO: 2953

WEAPONS ENGINEERING DIVISION TEST PLAN TO FOLLOW: Yes No _x_
ACCOUNTNO: 7069-29
DATE: May 18, 1993

TITLE: Clementine Sensors

Bldg: 131 Facility: UD Shaker Start Date: 4/19/93 Duration: 3 months

REFERENCES: PART CLASS: HAZARD: MATERIAL AMOUNT

J.O: UNC: X EXPLOSIVES:

ASSY PRINT#: CRD: RADIOACTIVE:

ASSY PRINT#: SRD: TOXIC:

OTHER: Camera Design Document  NELA: FLAMMABLE:

OTHER: VISUAL: NOHAZARD: X

ATA A ISITION . REQUESTER: Jim Dickie
TRANSDUCER NO. OF RECORDING DEVICE PHONE: 3-2351
TYPE CHANNELS READOQUT TEST ENGINEER: Bill Ford

PHONE: 3-2849

- Control Acc. 7704-50 1 * Mag. Tape FACILITY OPR: Lori Stoneham

- No response accels. + SD Analyzer PHONE: 2-8848

INSTRUMENTATION: Dave Warwas

PHONE: 4-4541

PURPOSE: To subject four difierent camera designs, listed below, to flight vibration (random PSD
spectrum). The current spectrum of 19.8 G rms envelopes the response of the flight mounting
platform and includes some design margin according to O Program. See attached.

DETAILS:

Cameras: Star Tracker. UV/VIS. LIDAR and NIR -- See design document which will reside at control console.

Each camera will be vibrated using a one-minute ramp up to run level and a two-minute run time in each of three
camera axes. No thermal conditioning plans yel.

Only one control channel on the “0” cube fixture will be used as input.
" Verify bolt/screw torques, lock washer use, etc. on the camera system prior to vibration.

Use the same nominal torques each test at the shaker/cube and cube/camera interface and enter the above values
with each test record. Mark torques on cube.

Photograph each test unit including card 1D with hardware title and serial number and date of test. Also include
camera purpose -- prototype, flight unit, or backup.

Approved by: /£7 !? [.1,‘)'(.]// A
-'Robert A.é\?‘%elffer

Weapons Test Group Leader

f93-017 WSF/Icd

Distribution:
Dickie, Jim Stoneham, Lori WTG File
Ford, Bill Warwas, Dave

Samoian, Ron Woelffer, Bob
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JEST REQUEST

EABANS TEST GROUP T ' TESTNO: Z‘Zg_i
A1=ADNNS ENGINEERING DIVISION TEST PLAN TO FOLLOW: Yes No >,

ACCOUNTNG: 7069 ~
DATE: 57/3/? 3? =

LD CLEMEITWE. SENSoR
: [

Bl /3 /

Duration: \§ M6$S

551 FRINT#: CRD: RADIOACTIVE:
oo PRINT#: SRD: TOXIC:
OTHER: CAMERA DESK) NELA: . FLAMMABLE:
JinER: QoCumEMN - NO HAZARD: X
PATAACQUISITION REQUESTER: J1am Dickie_
TOAMRN ICER NO.OF RECORDING DEVICE PHONE: 323 S/ _
TYPE CHANNELS READOUT TEST ENGINEER: J7 ¢ (D)
e v PHONE: 323849
- 7L Ree, 10480/ . &G e FACILITY OPR: .02 SToAJE KAM

PHONE: Z2 8848
INSTRUMENTATION: D4vE- /A iS

: PHONE: 4454 (
200N TO SURIERT AoV DIFFEeN (] COMARA DES G AR, LISTED

Nel0, 70 FLIGKT Y1daion (R ~dem PsD SﬁchM),ﬂoée_,

TAlmY [ SPECDtOM OF 19, 86RMUS RvuELosE ¢ Vit RES 0088
T IRE Ll GRT MNAN M- PLAT/ O A AND IV Lok S SR

w0 MANGIAD ACTCHNTY /A 7o O Pﬂ\ogggg,igez,km&%;

2ot ALS:
MRS 4 STRR. TRACKER, U\//V/S R L/OM} IR —SEE_

516 n JocvAa BT wiic it it RESIDR AT CorAD L ConShE

s LACK CAMEAA whoe RE VIRRARY ) USialr A /rmwviE. RAng 2
L2 7D KUAJ (_.EV.E,L, §( A ZM/UUG‘L r”\u,u W"H‘L | A @Ckf‘
U7 3 cavians RRES. No iEama Coup noume 4R YT,

~ | conmvio C BAWNEC o) TR "O’rCU‘éé Freaxvaee_

. proved by:
~-LRE USSR AS Iwp A . Robert A. Woeltfer
Weapons Test Group Leader

s NISAOSE. ACCES « SD AdAcyTRC

S
wisiipption:
- VEAH‘»[ @nuﬁ‘/smw ToAQ VE S Loek wAS e e, e,
T URE CAMEAA SYSPEM Paret TD VI82AN100) .
° VIE NRE SAME NoMIMAL TR UL S i TEST AT 06
SKHKEA JCuare. o cuge foxmen INTRA Frck_ ¢ EVERA THR
NCIVE. VACUES wi it EXC TEST Kecsnd - Mh_k ARGUES 0 CugE .
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Appendix H
Certification Loog for StarTracker A (ST 314)




StarTracker Camera
Document No. C1-AAA92-106282, Tab 02
Flight No. 2
Serial No. ST-314
May 3, 1993



Appendix H.1
Summary Technical Data




Summary Technical Data

ST 314
Parameter Specification Measured Value
Mass <483 ¢g 2856 ¢g
Current at 22°C
+5 Vdc analog <155 mA 107.4mA / 105mA
+5 Vdc digitall <140mA / <410 mA 51mA / 292mA
-5 Vdc <60mA 41.2mA / 412mA
+15 Vdc <140 mA 101 mA / 10ImA
-15 Vdc <30mA 13.76 mA / 13.76mA
Lens Heater Resistance at | 450 £45 Q 454 Q
22°C (STONLY)

1 These values are with data bus disabled / data bus enabled with1350 ohm

termination.

Lawrence Livermore
National Laboratory

ATP/Clementine Program
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Appendix H.2
Board Assembly Log




Appendix H.2.1

Operations Sheet




. = Assembly Log #
Clementine Operations Sheet, Assembly |%% " ¢
Part Number Serial No. Description End Use
LEA92-3128 _ Pioneer 04-010 Actel Startracker w/Gain and Offset Control Flight
Next Assembly / Deliver To: Account Number: Release To (Shop): |Production:
Star Tracker Camera Sensor 7069-26 1883 Date: /R
Prepared By: Date: QA: (wDate: Approved By X7 ./t
K.F. Coatney Y\(,&,Q»\ m 15 April 93 W.R.Brysor(/(/a, K—@L— S/-93 Date L/’}S’f/gff
Associated Documentation: Notes:
Schematic, LEA92-3128-01 Rev 0B
Bill of Material, LEA92-3128-04 Rev 0B
Assembly Procedure, LEA92-3128-05
Assembly Drawing, LEA92-3128-05 Rev OA
 Fabrication Drawing, LEA92-3128-07 Rev OA
Change Verification Record or Engineeting Change Notice Record
Parts List or Dwg Chg Eco Description or Remarks Opr | QA
Dwg Number Letter Number




Appendix H.2.2
Work Sheets



Work Sheet

Part Number: Serial # : |Title: Sheet:
LEA92-3128 P04-010 Pioneer Fabricated Actel Startracker Board /
Datoe: |Opeor. |Insp.

# Operation

) LNsDwg |<d Poard (//,sua//\/ ~ 0/<l°[“’é"ol %’43 QA,
A Bom‘/f @)Mt d of Grc e A) hre i Open %’/%’
N (ably— 700 pn- = [ D A,

] “Iurned  boasrd over Th laura Qmmd&@(\ %{73

' Asslvl/ Solder %,/7%

7.| feteweds ket Roscneds 2o Helo Recodongy goo posentle, ‘/—/e-%ﬁ:g@\ﬁ

B U&&‘IPI'G,D dre  Resismits  Any  CALICITIAS N

Floke, 5;’//3/75—3/7/75‘ DYWA Sl 7//5/7,v ié/?.b 4.4t 72> @)

w2 Y'Y l{esz.s’/?‘%uc'q MeasogemedtS ot ) $/6.7 b

o Assy 2.0-9F% TTem Y-{1.92 \Q}:j

” C_\Qaug{) 'AOA-/(L\ Se.\ﬁ"h 9’,ﬂ- %/7-7\3 @____
9




Work Sheet

Part Number: Serial # : | Title: Sheet:
LEA92-3128 P04-010 Pioneer Fabricated Actel Startracker Board 92
# Operation Date: |Opeor. |Insp.
7 | e
|4 IN.&S%LLhz_A ;QSSY/So/dr;( Otber s _7- ///70 7y //9/45 (@)
B

LG Ba/K{of Boords. af” 45 Loy (ohrs e 7'//6/% (Cas
l);(MOL lawae TC Oy 5/#15\1010 f —|

17 O — 8105 Soldar distwhed 7 1/oid ol Lo
| g KC{,;\ - fis> dammwﬂ Ca‘mpwm\j- 23
A {R13] = 8119 — (entwmoneto Wt~ (32 )
26 KMO/{K Co1-4705 = Lomose) Cagp = Ke_lolquél \//10/?3 )‘%‘\4}

21, | Revork RA2A/52 - Aomsved Kesibton - Replaced L/zo/cra (s

m\z | Yy 4 /{;a/~r4\l=(~/<moua =older. Resscpepren ‘7‘/20/75 %

25 /’435\/ 7.8~ ITTom . — 212 Thm b ‘/ .w/¢3 (7(7.7)// .

.QL/ C/\ew&) Aoprs = Seur 73 O/l ‘-//.zo/% %ES‘)

25 IM;D&CLUQ Pework ﬂpers A0~ 2 ”/0/63 Wﬂ;f&\\

Ale Qwonfi ol Llg, Rax +R;3 - O K 72/0/4% @




Work Sheet

Part Number: Serial # : | Title: Sheet:
LEA92-3128 P04-010 Pioneer Fabricated Actel Startracker Board 3
# Operation Date: |[Oper Ins
G| T nepiled Tss\//eo((,ler @mr S Q3434 ook (—;f,lﬁ
&, ? Q lél - (o mommf 1’1{1& (\nmﬁﬂmmﬂls Pm%ar) éﬁ/)j
RQA b 13 = 1\ i » W Lo
3l B ~ 0 o - 32
3] /RM&QD‘ Board 01T @5 c b b hrs. . /a?\
. Opea S F bl -] /707>Pw-%: Loro pm | Boks @
S Kﬂ»«»m\’( ~ Q- wleaped 9’/11/73 @
32 | ReworK. 815 oeawned ‘/[u A; v
3¢ | Mwork - QY- cleaned t//u/az e
35~ A‘69;f D02, Trem (7 = 7, A /x//?é j/;
3 Mowsengeds T 2m I8, Spacers. Ze&m\ a’/)ﬁacms (370- 370 ‘1[11/«{9 }%’\
J7 Wave wibr spstaues Lho T¥ -mmemJ Jw s//A//m e,-/
3% Jlss\/ 2.2/ - 7,25 - c/A//?s o
3\ )me S vaderce Jom PWB - 2b[ ~ Qe '\:;Q




Work Sheet

Part Number: Serial # : |Title: Sheet:
| LEA92-3128 P04-010 Pioneer Fabricated Actel Startracker Board \_l..
# Operation Date: |Oper Insp
3 { Hezy Ny - Ay ‘
o | Cleemee Popas - Siwt To G/
4, Baves Pongs at 39S o FoR b hours s Duew
S//U#’Ruu}- / Disofm, — Ji00 A M,
B £\
Y TN&@QJ—d (Ceworkl @@u > 33-34 — ' %0343 )
’ A}
ys Trspected Aosy /«So/du @ $os 35— up |Yaks (=55
4l | J| i om's H 33 34 <~02:> dudlhi @mfs %‘%3 ~—
47 Kwo/&\( j/—-mus 33 54 S - Resoedepen %/AL//%
¢ | Qleowed ﬂoﬁ/{b = _St/u7' To QA 4/}5,1//%
PN
50 I{\Ls/(}kg(«té e Oparle q7v 4y - 0K Vo3 < vz
51 | Baked Board of 95c¢ by (b hrs 1w X
Dbm 5{/:\{ i 120bY — | IS0 OM“'& (o: DO 0. - %'%5 (\’%’%)
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Work Sheet
Part Number: Serial # : [ Title: Sheet:
LEA92-3128 P04-010 Pioneer Fabricated Actel Startracker Board 5
# Operation Date: |Oper. |[Insp.
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Cee ORRGABBRIIRHERL. i BB oonen

1.0 Scope

This document is the bill of materials for the Actel Camera with Gain and Offset
Control for use in the Startracker, Rev 00 Printed Wiring Board, LEA92-3128-04,
Rev 00.

2.0 Parts

Where a dual part number listing exists, the first number listed is a commercial
part suitable for prototype work only. If the MIL-SPEC part is not available at the
time flight boards are assembled, Quality assurance must OK the use of the
commercial part on a part by part basis in writing.

Parts may not be substituted without the written permission of the Quality
Assurance Group.

Mfg. /
ltem | Qty. Designator Description| Case Part Number

1 | 44 | C1,C3,C5,C6, 0.039 uF, | RM1206 | CDR32BX393AKUR
C15,C21, 50V, 10%, :
C23,025,C26, | FR=0.01%/
C30,C31,C33, 1000 hr
C34,C38,C39,
C40,C42,C44,
C45,C47,C48,
C54,C56,C57,
C58,C59,C60,
C63,C64,C66,
C67,C70,C91,
C92,C98,C102,
C103,C104,C106,
C109,C112,C114,

C121,C124
2 5 |C2,051,C61,C62, | 4.7 uid, Tant, | H-CASE| CWRO06FH475KC
Ci122 10V, 10%,
WFR=0.01%/
1000hr
3 1 C9 47 pid, Tant, | R-CASE Sprague /
20V, 10% 195D476X9020R2T




Item

Qty.

Designator

Description

Case

Mfg. /
Part Number

C10,C11

22 pfd, Tant,
15V, 10%,
WFR=0.01%/
1000hr

19.%8
24, A

G-CASE

CWRO06HH226KC

C12,C13,C17,
C105

6.8 iid, 1ant,
10V, 10%,
WFR=0.1%/
1000hr

[X+Y

248

E-CASE

CWRO06FH685KB

C20,C110

6.8 ufd, Tant,
20V, 10%,
WFR=0.01%/
1000hr

[ 2N

7.#‘8’

F-CASE

CWRO06JH685KC

C22,C24,C29,
C69,C90,C118

22 pfd, Tant,
20V, 10%,
WFR=0.01%/
1000hr

192

WA

H-Case

CWROBJH226KC

C32,C52,C94,
Cg5

10 pid, Tant,
25V,10%,
WFR=0.01%/

1000hr
90
1O

G-CASE

CWRO06KH106KC

C35

0.22 pid,
50V, 10%
0. 92

8, Y

RC1206

Garrett /
1206Z2224M500N

10

C46,C93

1.0 pfd, Tant
35V, 10%,
WFR=0,01%/
1000hr

(VIS §

D-CASE

CWROBMH105KC

11

C49,C50

bl

0.022 piid,
100V, 10%,
FR=0.01%/

RM1206

Garrett /
CE223K3NR

12

C53

15 pf,
100V, 5%,
FR=0.01%/

9000
l7:'7{

RM1206

CDR32BP150BJUR



Mfg. /

item |Qty. Designator Description| Case Part Number
13 | 5 C73,C74,C75, 3300 pf, RC0402 Novacap /
C76,C77 50V, 10%, | RC0505| 0402B332K500N
FR=0.001%/ CDR11BP332AKUS
1000hr
1%
14 1 C83 0.01 pfd, RM1206 | CDR32BX103BKUR
100V, 10%,
FR=0.01%/
1000hr
il
15 1 C111 47 pf, RM1206 | CDR32PB470BJUR
100V, 5%,
FR=0.01%/ |yv.cs”
1000 hr  [#7. 35
16 2 C115,C116 270 pf, RM1206 | CDR32BP271BKUR
100V, 10%,
FR=0.01%/
1000hr
rA¢3
3G 7
17 1 D1 Diode, SOT-23 Motorola /
Switching, MBAV74L
50V, 200 mA s/
MBAV74 ptitZ
18 1 D2 Diode, SOIC-8 Linear /
Voltage LM285MX-1.2
Reference sV
LM285-1.2 015t
19 1 D3 Reference, | SOIC-8 PMI/
Voltage, REF01CS
Precision, s
10V, ) 1419
REF-01
20 2 D4,D5 Diode, SOT-23 Phillips /
Schottky, 30V , BAT548
BAT54S Y1
03> 53516
21 9 [|JP4,JP6,JP7,JP9, Jumper, RM1206 | D55342K07B00DOS
JP11,JP13,JP14, 0Q, 1%, :
JP15,JP16 . 1/4 Watt
22 3 L1,L3,L4 Inductor, LQH4 MuRata Erie /
100 pH LQH4N101K-TA




‘‘‘‘‘
e

Yalas, R NECN N
AR RS | ONSOTINE .
t Yoy N . ® .
(PRI Th NS IR R T

Mfg. /
item | Qty. Designator Description|{ Case Part Ngumber
23 1 L5 Inductor, LQH4 MuRata Erie /
10 pH LQH4N100K-TA
24 1 J1 Connector, | MDM51 M83513/04-GO6N
51 Contact,
Socket
25 | 5 Q1,Q4,Q9, Transistor, |SOT-143] Calogic /
So'g Q10,Q11 FET, No Substitute
' SST215 Calogic No. SST215E
04716 cy707 04768 | 6% 707, 6471©
26 3 Q2,03,08 ‘| Transistor, | SOT-23 Motorola /
S-“ls 2N3904 MMBT3904
y No Substitute
sooil, 0201, 50015
27 3 Q12,Q13,Q14 Transistor, | SOT-23 Motorola /
o 2N7002 y 23N7t')002 _
o Substitute
o 0‘7/;5 gl 007/;
28 2 R3,R66 7.5KQ, 1%, | RM1206 | D55342K07B7E50R
1/4 Watt,
100 ppm,
FR=0.01%/
1000hr
29 This space left
intentionally blank
30 2 R14,R31 243 Q, 1%, | RM1206 | D55342K07B243DR
1/4 Watt,
100ppm,
FR=0.01%/
1000hr
31 2 R15,R32 1.82 KQ, 1%, | RM1206 | D55342K07B1E82R
1/4 Watt,
100 ppm,
FR=0.01%/
1000hr

-~ ~
RS
RATYAV. Xy

-



Item

Qty.

Designator

Description

Case

Mfg. /
Part Number

32

R16,R116,R130
R133,R136

49.9 Q, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/

1000hr

RM1206

D55342K07B49D9R

33

R17,R21,R49,
R74,R94,R95

TEMPORARILY
LOAD R49

1.0 KQ, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/

1000hr

RM1206

D55342K07B1EOOR

34

R18

2.49 KQ, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/
1000hr

RM1206

D55342K07B2E49R

35

R20

2.7 KQ, 2%,
1/4 Watt,
100 ppm,

FR=0.01%/

1000hr

RM1206

D55342K07B2H70R

36

R24

1.62 KQ, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/
1000hr

RM1206

D55342K07B1E62R

37

R25

9.09 KQ, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/
1000hr

RM1206

D55342K07B9EO9R

38

R26

24.3 KQ, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/
1000hr

RM1206

D55342K07B24E3R



Iltem

Qty.

Designator

Description

Case

Mig. /
Part Number

32

R16,R116,R130
R133,R136

49.9 Q, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/

1 000hr

49, €0
=6, 3?7

RM1206

D55342K07B49D9R

33

R17,R21,
R74,R94,R95

1.0 KQ, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/

1000hr
290

1.0 10

RM1206

D55342K07B1E00R

34

R18

2.49 KQ, 1%,

1/4 Watt,
100 ppm,
FR=0.01%/
1000hr
e ¥es|
2, 51 Y9

RM1206

D55342K07B2E49R

35

R20

2.7 KQ, 2%,
1/4 Watt,
100 ppm,

FR=0.01%/

1000hr
R 73
0,227

RM1206

D55342K07B2H70R

36

R24

1.62 KQ, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/

1000hr
bo 3%
( ¢ 22

RM1206

D55342K07B1E62R

37

R25

9.09 KQ, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/
1000hr

.24l
01 1769

RM1206

D55342K07B9EO9R

38

R26

24.3 KQ, 1%,
. 1/4 Watt,
100 ppm,
FR=0.01%/

1000hr
24,057

Rt 4>

RM1206

D55342K07B24E3R



Iltem

Qty.

Designator

Description

Case

Mfg. /
Part Number

39

R27

7.68 KQ, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/
1000hr

RM1206

D55342K07B7E68R

40

R28,R91

02, 1%,
1/4 Watt,
100 ppm,
FR=0.01%/
1000hr

‘RM1206

D55342K07B00DOR

41

R29,R48,R101,
R102,R129,R132,
R135,R140,R141

10 KQ, 1%,
1/4 Watt,
100 ppm,

FR=0,01%/

1000hr

RM1206

D55342K07B10EOR

42

R30

2.15 KQ, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/
1000hr

RM1206

D55342K07B2E15R

43

R37,R115,
R49,R122,R128

DO NOT LOAD
R48 OR R128

100 Q, 1%,
1/4 Watt,
100 ppm,

FR=0,01%/

1000hr

RM1206

D55342K07B100DR

44

R38

3.01 KQ, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/
1000hr

D55342K07B3E01R

45

R42,R43

30 Q, 2%,
1/4 Watt,
100 ppm,
FR=0.01%/
1000hr

RM1206

D55342K07B30GOR




Item

Qty.

Designator

Description

Case

Mig. /
Part Number

39

R27

7.68 KQ, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/
1000hr
o>,
2 258

RM1206

D55342K07B7E6G8R

40

R28,R91

0Q, 1%,
1/4 Watt,
100 ppm,
FR=0.01%/
1000hr

RM1206

D55342K07BO0DOR

47

R29,R48,R101,
R102,R129,R132,
R135,R140,R141

10 KQ, 1%,
1/4 Watt,
100 ppm,

FR=0,01%/

1000hr

290

(o /D

RM1206

D55342K07B10EOR

42

R30

2.15KQ, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/
1000hr

A neS
R /721

RM1206

D55342K07B2E15R

43

R37,R115,
R122,R128

100.Q, 1%,
1/4 Watt,
100 ppm,

FR=0,01%/
q1000hr

lo

RM1206

D55342K07B100DR

44

R38

3.01 K<, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/

1000hr
a7
3ro0qel

RM1206

D55342K07B3E01R

45

R42,R43

30 Q, 2%,
1/4 Watt,
100 ppm,

FR=0.01%/

1000hr
25 Yo
- 2/60

RM1206

D55342K07B30GOR



Item

Qty.

Designator

Description
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Mfg. /
Part Number

46

R44,R93

1.96 KQ, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/
1000hr

RM1206

D55342K07B1E96R

47

R46

100 KQ, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/
1000hr

RM1206

D55342K07BT00ER

48

R92

20 KQ, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/

1000hr

RM1206

D55342K07B20EOR

49

R96,R98,R118,

R120

2.61KQ, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/
1000hr

RM1206

D55342K07B2E61R

50

R97

301 Q, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/

1000hr

RM1206

D55342K07B301DR

51

R99,R119

6.19 KQ, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/
1000hr

RM1206

D55342K07B6E19R

52

R112

511 Q, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/

1000hr

RM1206

D55342K07B511DR



ltem

Qty.

Designator

Description

Case

e i T
el ninaliln i s
R S I R I I I
N L AR LU RLBLBOULLBBOLLLW L e e L

Mfg. /
Part Number

53

R117

40.2 Q, 1%,
1/4 Watt,
100.ppm,

FR=0.01%/

1000hr

RM1206

D55342K07B40D2R

54

R121

649 Q, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/

1000hr

RM1206

D55342K07B649DR

55

R124

5.1 Q 1%,
1/8 Watt

RC1206

KOA /
RM73B2B5R1JT

56

R125

499 Q, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/

1000hr

RM1206

D55342K07B499DR

57

R131

931 Q,1%,
1/4 Watt,
100ppm,

FR=0.01%/

1000hr

RM1206

Dale /
CRCW12069310FT

58

R134

383 Q,1%,
1/4 Watt,
100ppm,

FR=0.01%/

1000hr

RM1206

Rohm /
MCR12064420FT

59

R137,R49

178 Q, 1%,
1/4 Watt,
100ppm,

FR=0.01%/

1000hr

RM1206

D55342K07B178DR



Mig. /

item | Qty. Designator Description| Case Part Number
60 1 R139 20.0Q,1%, | RM1206 | D55342K07B20D0OR
1/4 Watt,
100ppm,
FR=0.01%/
1000hr
!1‘{,;’226
61 1 T Sensor, TO-52/3 Fenwell /
Temperature LTN11 Type
534-31AG04- . 534-31AG04-562
562
62 1 U1 Amplifier,. SOIC-8 Comlinear /
Operational, CLC501AJE
Clamping SN 4
CLC501AJE o 256
63 1 U2 Receiver, | SOIC-16 National /
Line DS34C86M
Quad M,
DS34C86 253t
64 2 u3,uz7 Amplifier, SOIC-8 National /
Dual, Wide LF353M
Band Y,
'LF353 0(37go}3l7
65 1 us Controller, |JLCC-44 Thomson-CSF /
T}?‘/%%O Lo TH7990C
i
66 4 us6,uU7, Driver, Line, | SOIC-16 National /
ui2,uU2s Quad W5 DS34C87M
DS34C87 o\{"“’oq‘plf ouilt pqats
67 1 us Converter, | LCC-28 Micropower /
Analog to MP7684ATL/883
Digital 8 bit
MP7684
68 4 ug,u10,u22 Driver, Dual | SOIC-8 Teledyne /
u23 Inverting _TSC4426EOA .
TSC4426 5:55]&- O.’SDCS-SIL‘[}‘SSI 3

10




Mfg. /

Item |Qty. Designator Description| Case Part Number
69 2 U11,U30 Driver, SOIC-8 Teledyne /
Differential, , TSC4428EOA
Dual 4ns
TSC4428 0181547
o
70 1 Ui4 Ampilifier, SOIC-8 National /
Operational, LF356M
LF356 L
. ‘.}(
71 2 ui7,U18 Regulator, SOIC-8 National /
Voltage, . LM317LM
Adjustable St2 <3S
LM317 ozt, 037
72 | 1 U19 Charged DIP-20 Type Chosen on
Coupled Camera Selection
DO NOT KIT Device
CCD
7860 or7863
73 1 u24 Ampilifier, SOIC-8 Comlinear,
Operational, CLC502AJE
Clamping S s
CLC502 L
74 1 U226 Gate Array, |JLCC-44 Actel/
Field ACT1020A-1JQ44B
DO NOT KIT Program,
ACT1020A
75 1 u3s2 Converter, LCC20 Analog Devices /
Digital to ADS58TE/883
Analog
AD558TE/883
76 1 X1 Crystal, CXAT MicroCrystal /
20 MHz 20.000 MHz
+50ppm CXAT-T2
77 2 U19 Socket Socket Strip | SIP-10 LLNL /
10 pin 5975-64700

11




~——t

Mig. /

Item |Qty. Designator Description| Case Part Number
78 2 N/A Spacer N/A AAA92-104616-0OB
Tab-01
79 2 N/A Brass CCD N/A AAA92-109126
Mounting REV 00
Nuts
80 2 N/A #2-56 NA |, NAS671C2
Stainless
Steel Nut
81 2 N/A Washer, N/A NAS620C-2
Stainless
Steel, #2
82 2 TP1,TP2 Test Points N/A LLNL/
5975-66833
83 8 C4,C7,C8,C82, 0.1 pid, RC1206 Rohm /
C99,C100, 50 Volt, 10% CE104K3NR-T2
C101,C123
84 1 L2 Inductor, LQH4 MuRata Erie /
47 pH LQH4N470K-TA

12
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1.0 Scope

This document is the bill of materials for the Actel Camera with Gain and Offset
Control for use in the Startracker, Rev 00 Printed Wiring Board, LEA92-3128-04,
Rev 00.

2.0 Parts

Where a dual part number listing exists, the first number listed is a commercial
part suitable for prototype work only. If the MIL-SPEC part is not available at the
time flight boards are assembled, Quality assurance must OK the use of the
commercial part on a part by part basis in writing.

Parts may not be substituted without the written permission of the Quality
Assurance Group.

Mig. /
Item | Qty. Designator Description] Case Part Number
1 47 {C1,C3,C4,C5,C6, 0.039 pF, | RM1206 { CDR32BX333AKUR
C7,C8,C15,C21, | 50V, 10%,
C23,C25,C26, FR=0.01%/
C30,C31,C33, 1000 hr
C34,C38,C39,
C40,C42,C44,
C45,C47,C48,
C54,C56,C57,
C58,C59,C60,
C63,C64,C66,
C67,C70,C91,
C92,C98,C102,
C103,C104,C106,
C109,C112,C114,
C121,C124 o © S5
0429
2 5 1C2,C51,C61,C62, | 4.7 pid, Tant, | H-CASE | CWRO6FH475KC
Ci122 10V, 10%,
WFR=0.01%/
1000hr
317
3 1 C9 47 ufd, Tant, | R-CASE Sprague /
20V, 10% 195D476X9020R2T
H42.5
51.7




item

Qty.

Designator

Description

Case

Mfg. /
Part Number

C10,C11

22 ufd, Tant,
15V, 10%,
WFR=0.01%/
1000hr

G-CASE

CWRO06HH226KC

C12,C13,C17,

C105

6.8 pfd, Tant,
10V, 10%,
WFR=0.1%/
1000hr

E-CASE

CWRO06FH685KB

C20,C110

6.8 ufd, Tant,
20V, 10%,
WFR=0.01%/
1000hr

F-CASE

CWRO06JH685KC

C22,C24,C29,
C69,C90,C118

22 pfd, Tant,
20V, 10%,
WFR=0.01%/
1000hr

H-Case

CWRO06JH226KC

C32,C52,C94,

C95

10 pufd, Tant,
25V,10%,
WFR=0.01%/
1000hr

G-CASE

CWR06KH106KC

C35

0.22 ufd,
50V, 10%

RC1206

Qarrett /
1206Z224M500N

10

C46,C93

1.0 pfd, Tant
35V, 10%,
WFR=0,01%/
1000hr

D-CASE

CWRO06MH105KC

11

C49,C50

0.022 pfd,

100V, 10%,

FR=0.01%/
1000hr

RM1206

Garrett /
CE223K3NR

12

C53

15 pf,
100V, 5%,
FR=0.01%/

1000hr

RM1206

CDR32BP150BJUR



Mig. /

Iltem |Qty. Designator Description| Case Part Number
13 5 C73,C74,C75, 3300 pf, RC0402 Novacap /
C76,C77 50V, 10%, | RC0505 0402B332K500N
FR=0.001%/ CDR11BP332AKUS
1000hr
14 1 C83 0.01 ufd, RM1206 | CDR32BX103BKUR
100V, 10%,
FR=0.01%/
1000hr
15 1 C111 47 pf, RM1206 | CDR32PB470BJUR
100V, 5%,
FR=0.01%/
1000 hr
16 2 C115,C116 270 pf, RM1206 | CDR32BP271BKUR
100V, 10%,
FR=0.01%/
1000hr
17 1 D1 Diode, SOT-23 Motorola /
Switching, MBAV74L
50V, 200 mA
MBAV74
18 1 D2 Diode, SOIC-8 Linear/
Voltage LM285MX-1.2
Reference
LM285-1.2
19 1 D3 Reference, | SOIC-8 PMI/
Voltage, REF01CS
Precision,
10V,
REF-01
20 2 D4,D5 Diode, SOT-23 Phillips /
Schottky, 30V BAT54S
BAT54S
21 9 | JP4,JP6,JP7,JPY, Jumper, RM1206 | D55342K07B00DOS
JP11,JP13,JP14, 0Q, 1%,
JP15,JP16 1/4 Watt
22 3 L1,L3,L4 Inductor, LQH4 MuRata Erie /
100 puH LQH4N101K-TA




N

Mig. /

Item | Qty. Designator Description| Case Part Number
23 1 L5 Inductor, LQH4 MuRata Erie /
10 pH LQH4N100K-TA
24 1 J1i Connector, | MDM51 M83513/04-GO6N
51 Contact,
Socket
25 5 Q1,Q4,Q9, Transistor, |SOT-143 Calogic /
Q10,Q11 FET, No Substitute
Sk 7 SST215 Calogic No. SST215E
p18s, O, OHFS, CHIY | oy e
26 3 Q2,Q3,Q8 Transistor, | SOT-23 Motorola /
on % 2N3904 MMBT3904
st S No Substitute
QoL guv!
27 3 Q12,Q13,Q14 Transistor, | SOT-23 Motorola /
G 2N7002 2N7002
b e No Substitute
oo o5 p1td
28 2 R3,R66 7.5KQ, 1%, | RM1206 | D55342K07B7E50R
1/4 Watt,
100 ppm,
FR=0.01%/
1090hr
7. %2
2. 59?25
29 2 R6,R7 150 Q, 1%, | RM1206 | D55342K07B150DR
1/4 Watt,
100 ppm,
FR=0.01%/
1000hr
/48, 5O
is{.59°
30 2 R14,R31 243 Q, 1%, | RM1206 | D55342K07B243DR
1/4 Watt, .
100ppm,
FR=0.01%/
1000hr
240,57
245, 4.2
31 2 R15,R32 1.82 KQ, 1%, | RM1206 | D55342K07B1E82R
1/4 Watt,
100 ppm,
FR=0.01%/
1000hr
ITR:1:1%%
Je T3BA




Item

Qty.

Designator

Description

Case

VDRI E I A B T L HR T

Mfg. /
Part Number

32

R16,R116,R130
R133,R136

49.9 Q, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/

1000hr

RM1206

D55342K07B49D9R

33

R17,R21,
R74,R94,R395

1.0 KQ, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/

1000hr

RM1206

D55342K07B1EOOR

34

R18

2.49 KQ, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/
1000hr

RM1206

D55342K07B2E49R

35

R20

2.7 KQ, 2%,
1/4 Watt,
100 ppm,

FR=0.01%/

1000hr

RM1206

D55342K07B2H70R

36

R24

1.62 KQ, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/
1000hr

RM1206

D55342K07B1E62R

37

R25

9.09 KQ, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/
1000hr

RM1206

D55342K07B9EOSR

38

R26

24.3 KQ, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/
1000hr

RM1206

D55342K07B24E3R



Item

Qty.

Designator

Description

Case

Mig. /
Part Number

39

R27

7.68 KQ, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/
1000hr

RM1206

D55342K07B7E68R

40

R28,R91

09, 1%,
1/4 Watt,
100 ppm,
FR=0.01%/
1000hr

RM1206

D55342K07B00DOR

41

R29,R48,R101,
R102,R129,R132,
R135,R140,R141

10 KO, 1%,
1/4 Watt,
100 ppm,

FR=0,01%/

1000hr

RM1206

D55342K07B10EOR

42

R30

2.15 KQ, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/
1000hr

RM1206

- D55342K07B2E15R

43

R37,R115,
R122,R128

100 Q, 1%,
1/4 Watt,
100 ppm,

FR=0,01%/

1000hr

RM1206

D55342K07B100DR

44

R38

3.01 KQ, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/
1000hr

RM1206

D55342K07B3E01R

45

R42,R43

30 Q, 2%,
1/4 Watt,
100 ppm,
FR=0.01%/
1000hr

RM1206

D55342K07B30GOR



Item

Qty.

Designator

Description

Case

Mig. /
Part Number

46

R44,R93,R119

1.96 KQ, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/
J 3 29Phr
{9776

RM1206

D55342K07B1E96R

47

R46

100 KQ, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/

RM1206

D55342K07B100ER

48

R92

20 KQ, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/

1000hr
9.0

2020

RM1206

D55342K07B20EOR

49

R96,R98,R118,
R120

2.61KQ, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/
2100080
2,626/

RM1206

D55342K07B2E61R

50

R97

301 Q, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/

2 717.0‘9 qOhr

dof.0f

RM1206

D55342K07B301DR

51

R99

6.19 KQ, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/
o H33Pnr

t, 2519

RM1206

D55342K07B6E19R

52

R112

511 Q, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/

1000hr
503, 39
51&- 1l

RM1206

D55342K07B511DR




Item

Qty.

Designator

Description

Case

Mig. /
Part Number

53

R117

40.2 Q, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/

1009
70:602.

RM1206

D55342K07B40D2R

54

R121

649 Q, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/

i
¢55.49

RM1206

D55342K07B649DR

55

R124

51Q1%,
1/8 Watt
5.6
5. )5l

RC1206

KOA/
RM73B2B5R1JT

56

R125

499 Q, 1%,
1/4 Watt,
100 ppm,

FR=0.01%/

1000hr
49%. o

RM1206

D55342K07B499DR

57

R131

931 Q,1%,
1/4 Watt,
100ppm,

FR=0.01%/

994

2 4o, 3(

RM1206

Dale /
CRCW12069310FT

58

R134

383 Q,1%,
1/4 Watt,
100ppm,

FR=0.01%/

1000hr
375, 17
i8¢,

RM1206

Rohm/
MCR12064420FT

59

R137

178 Q, 1%,
1/4 Watt,
100ppm,

FR=0.01%/

1000hr
12>
119. 7%

RM1206

D55342K07B178DR




. Mig. /
item | Qty. Designator | Description| Case Part Number
60 1 R139 20.0 Q,1%, RM1206 | D55342K07B20DOR
1/4 Watt,
100ppm,
FR=0.01%/
1000hr
61 1 T Sensor, TO-52/3 Fenwell /
Temperature LTN11 Type
534-31AG04- 534-31AG04-562
562
62 1 ut Amplifier,. SOIC-8 Comlinear /
Operational, CLC501AJE
Clamping
CLC501AJE
63 1 u2 Receiver, | SOIC-16 National /
Line DS34C86M
Quad
DS34C86
64 2 u3,uz7 Amplitier, SOIC-8 National /
Dual, Wide LF353M
Band
LF353
65 1 us Controller, |JLCC-44 Thomson-CSF /
CCD TH7990C
TH7990
66 4 ue,uz, Driver, Line, | SOIC-16 National /
ui12,u25 Quad DS34C87M
DS34C87
67 1 us Converter, | LCC-28 Micropower /
Analog to MP7684ATL/883
Digital 8 bit
MP7684
68 | 4 us,uto,u22 Driver, Dual | SOIC-8 Teledyne /
u23 Inverting TSC4426E0QA
TSC4426

10




Mfg. /

Iitem | Qty. Designator Description| Case Part Number
69 2 U11,U30 Driver, SOIC-8 Teledyne /
Differential, TSC4428EOA
Dual
TSC4428
70 11 uid Ampilifier, SOIC-8 National /
Operational, LF356M
LF356
71 2 ui17,U18 Regulator, SOIC-8 National /
Voltage, LM317LM
Adjustable
LM317
72 1 uig Charged DiP-20 Type Chosen on
Coupled Camera Selection
DO NOT KIT Device
CCD
7860 or7863
73 1 u24 Amplifier, SOIC-8 Comlinear,
Operational, CLC502AJE
Clamping
CLC502
74 1 u26 Gate Array, |JLCC-44 Actel/
Field ACT1020A-1JQ44B
DO NOT KIT Program,
ACT1020A
75 1 us2 Converter, LCC20 Analog Devices /
Digital to AD558TE/883
Analog
ADS58TE/883
76 1 X1 Crystal, CXAT MicroCrystal /
20 MHz 20.000 MHz
+50ppm CXAT-T2
77 2 U19 Socket Socket Strip | SIP-10 LLNL/
10 pin 5975-64700

11



Description

Mfg. /

item | Qty. Designator Case Part Number
78 2 N/A Spacer N/A AAA92-104616-OB
Tab-01
79 2 N/A Brass CCD N/A AAA92-109126
Mounting REV 00
Nuts
80 2 N/A #2-56 N/A NAS671C2
Stainless
Steel Nut
81 2 N/A Washer, N/A NAS620C-2
Stainless
Steel, #2
82 2 TP1,TP2 Test Points N/A LLNL /
5975-66833
83 5 C82,£99,C100, 0.1 pfd, RC1206 Rohm /
C101,C123 50 Volt, 10% CE104K3NR-T2
84 1 R49 200 Q, 5%, RM1206 | D55342K07B200JR
1/4 Watt,
100 ppm,
FR=0,01%/
1000hr
85 1 L2 Inductor, LQH4 MuRata Erie /
47 pH LQH4N470K-TA

12
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1.0 Scope

This document describes the assembly procedure for the Actel Camera with
Gain and Offset Control, StarTracker Configuration, Rev 00 printed wiring
board. This procedure has been written for hand assembly, workmanship
standards shall be MIL-STD-2000.

2.0 Required and Related Documents and General Notes

2.1 Required documents:

Bill of Materials, LEA92-3128-04 Actel Camera with Gain and Offset
Control, StarTracker Configuration, Rev 00 Printed Wiring Board

Assembly Drawing, LEA92-3128-03 Actel Camera with Gain and Offset
Control, StarTracker Configuration, Rev 00 Printed Wiring Assembly
Adhesive Compounds and Optical Couplets, C1-S0-005

Preparation of Gold Plated Leads, C1-EE-023

Polyimide Based Printed Wiring Board Conditioning Methods,
C1-EE-029

2.2 Related documents:
MIL-STD-1686A
Clementine Quality Assurance Program Plan, C1-S0-007
Clementine Sensor Suite Waiver Procedure, C1-S0-006

Clementine Failure Reporting, Analysis and Corrective Action System,
C1-EE-0021

2.3 General Notes

1) All measuring devices used during the assembly of the Actel
Camera board with Gain and Offset Control must be in current
calibration. The calibration expiration date must be far enough in
the future to allow completion of this assembly.

2) Printed wiring boards are to be stored in an airtight, antistatic bag
with a desiccant at all times the board is not being loaded,
cleaned, inspected or baked.

3) Clean and inspect, followed by printed wiring board bake are
inserted at recommended locations. More or less components
may be installéd between clean and inspect points at the
discretion of the QAG. It is mandatory that the printed wiring board
is baked after solvent cleaning operations prior to continued
solder assembly.




3.0 Visual Inspection

3.1 The printed wiring board shall have been inspected by the Quality
Assurance Group (QAG) prior to loading. Record inspectors name both below
and in the certification log work sheets by paragraph number.

Date: LT[//“#/QS QA:

{Inspectién Date QA Stam—p

3.2 Record the manufacturer, serial number and manufactures lot code of the
printed wiring board to be used in this assembly. Record both below and in the
certification log work sheets by paragraph number.

Manufacturer : / OIA;‘{S INC .
Serial #: DY -0 0 Lot Code: b2

3.3 Mount the printed wiring board in an Actel Camera printed wiring board
carrier.

4.0 Printed Wiring Board Bake Out

4.1 The printed wiring board shall be baked at 130 + 5 °C for a minimum of 6
hours prior to loading, per Polyimide Based Printed Wiring Board Conditioning
Methods, C1-EE-029. Prior to baking the printed wiring board, verify that the
oven to be used is in current calibration and has been verified by the QAG. The
start and end times along with the start and end temperatures shall be recorded.
The oven temperature profile shall be recorded, using a strip chart recorder, for
the duration of the bake out. Record the date, assembly, serial number,
assembly step and operator on the chart and insert in the certification section of
the assembly iog. The make, model and serial number of the oven used for
bake out shall be recorded. Record both below and in the certification log work
sheets by paragraph number.

Oven Czlibration and Certification Current:

_ Operator 6f QA Stamp

Start Time: 7.00 R End Time: [t 0D D. A\
Start Temp: qS °C EndTemp: q 5 °C
/~
Oven Mzke: \ersa Jexn “ OvenModel: T H J B
.’/—

Oven Serial #: _/Q (o (p Y- - | QA

#2
Date: 4/ /58 /953 Operator: =

/ Date Recgrded Operator or QA Stamp




Note: Printed wiring boards are to be stored in an airtight, antistatic bag with a
desiccant at all times the board is not being loaded, cleaned, inspected, tested
or baked.

5.0 Parts Verification

5.1 Verify that all measuring devices to be used in 5.2 are in current calibration.
Record both here and in the Assembly Log work sheets.

Equipment is in current calibration. Operator: MR, ‘%&ﬁ §r

FioKe 3[!?/73 - 3/(7/% DywpscAN ‘f/&/ﬂ. ale ct;ﬁbqump
5.2 Verify that parts have been kitted per the bill of materials, LEAS2-3128-04.
This includes verification that all resistors and capacitors are within proper
tolerance as specified in the bill of materials. Record both below and in the
certification log work sheets by paragraph number.

o2
9

Date: _A,aL /4,793 Operator: ___ ¥4 \_#%
' Date Verified Operator orak'stgmp

6.0 Resistance Measurements

6.1 Resistance measurements are to be made at J1 prior to assembly. Make
and record the measurements as indicated in table 1. All readings must be
greater than 10 Meg ohms, except where noted. See figure 1 below for

the location of pins in J1.
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T T T T T T I T

51 50 49 48 47 46 45 44 43 42 41 40 39 38 37 36

MDM 51 Contact Connector.
Face View of Socket Insert.
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Figure 1.



Meter Meter
| Common Signal_== Signal Signal | Actual
J1-5 AGND J1-39 | +15VDC
75 AGND NER Vi Toa
715 AGND 737 Pe=Vio o E
J1-5 AGND J1-3 =175
715 AGND 3740 T
75 AGND J1-20 SeND
7720 DGND J7-35 | +15VDC e
7120 BGND Fa— s
3120 BGND 37 o T
J1-20 DGND J1-3 Vo o
3720 DGND | Ji-40 ey
J1-39 F15VDC T4 5VDC L
Ji-39 T1BVDC | Ji37 o o
J1-39 | +15VDC 713 Bvoe o
J1-39 15VDC | Ji-40 N T
-4 45VDC Ji-37 SVOe o
NER2 15VDC 713 svoc
-4 I5VDC Ji-40 VN
J1-37 T5VDC J13 svoe =
D.L
1737 75VDC 3140 T5VIN
O
73 “5VDC 3740 T5VIN
oL

Table 1.




7.0 Detailed assembly

7.1 Installation of item 79, brass CCD mounting nuts, AAA92-109126-00.

7.1.1 Insert item 79 from the secondary side of the printed wiring board as
shown in figure 2 below.

Secondary Side View

4
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o
o
o
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o
o

O00oOog

\ /

CCD Mounting Nut Locations
Figure 2.
7.1.2 Verify that the flange on the CCD nut is flush with the surface of the
printed wiring board.

7.1.3 Solder the CCD mounting nuts in place.

Note: Use caution to prevent solder from entering the threaded area of the
CCD nut.




7.0 Detailed assembly
7.1 Installation of item 79, brass CCD mounting nuts, AAA92-109126-00.

7.1.1 Insertitem 79 from the secondary side of the printed wiring board as
shown in figure 2 below.

Secondary Side View
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Figure 2.

7.1.2 Verify that the flange on the CCD nut ié flush with the surface of the
printed wiring board.

7.1.3 Solder the CCD mounting nuts in place.

Note: Use caution to prevent solder from entering the threaded area of the
CCD nut.

7.2 Install the items listed in the table 2 below:



7.2 Install the items listed in the table 2 below:

Item |Qty Designator Description| Case
1 |44 | C1,C3,C5,C6,C15,C21, 0.039 uF, RM1206
C23,C25,C26, 100V, 10%
C30,C31,C33,C34,C38,
C39,C40,C42,C44,C45,
C47,C48,C54,C56,C57,
C58,C59,C60,C63,C64,
€66,C67,C70,C91,C92, .
C98,C102,C103,C104,
C106,C109,C112,C114,
C121,C124
S 1 C35 0.22 pfd, RM1206
50V, 10%
11 12 C49,C50 0.022 pfd, RM1206
100V, 10%
12 | 1 C53 15 pf, RM1206
100V, 5% -
13 |5 C73,C74,C75,C76,C77 3300 pf, RC0402
50V, 10% | RC0505
14 | 1 C83 0.01 pfd, RM1206
100V, 10%
15 | 1 Ct111 47 pft, RM1206
100V, 5%
16 | 2 C115,Ci16 270 pf, RM1206
100V, 10%
83 | 8 C4,C7,C8,C82,C99, 0.1 pid, RC1206
C100, C101,C123 50 Volt, 10%
28 | 2 R3,R66 7.5KQ, 1% | RM1206
30 | 2 R14,R31 243 Q, 1% | RM1206
31 2 R15,R32 1.82 KQ, 1% | RM1206

Table 2.




item |Qty Designator Description | Case
1 |47 | &1,C8,C4,C5,G8;67,C8, 0.039 uF, | RM1206
C#5,C1,G28,G25,C26, | 100V, 10%
C3p;,C31,C33,C34,C38;
C39,C40,C42,C42,C45,
C22,C48,C5%,C56,657,
C58,G59,C60,C63,C64,
C68,C67,CZ0,C87,C92,
Tg8,C102,C103,C104,
C1g6,CH9;C142,C814,
C121:C124.
9 |1 C35” 0.22 utd, | RM1206
50V, 10%
11 ]2 C49,C50" 0.022 uid, | RM1206
100V, 10%
12 |1 C53- 15 pf, RM1206
100V, 5%
13 15 C73,C74,C75,C76,C77 3300 pf, RC0402
50V, 10% | RC0505
14 |1 Cc83™ 0.01 ufd, | RM1206
100V, 10%
15 | 1 C111; 47 pf, RM1206
100V, 5%
16 | 2 Ct1i15,C116’ 270 pf, RM1206
100V, 10%
83 | 5 C82,C99,C100, 0.1 ufd, RC1206
C101,C123 50 Volt, 10%
B_| 2 3,766 75KG, 1% | RM1206
25 | 2 RE.RT- 150G, 7% | RM1206
30 [ 2 R14,R31. 243 Q,1% | RM1206
@
31-] 2. R15;R32; 1.82KQ, 1% | RM1206

Table 2.




7.3 Clean and inspect all solder joints per MIL-STD-2000. Rework any
substandard solder joints. Record inspection both here and jn-tQe certification

log worksheets. QA
#2
Date: "f / / 6/\ / 51\ é« QA:
{Date Inspected QA Stamp

7.4 The printed wiring board shall be baked at 130 % 5 °C for a minimum of 6
hours prior to loading, per Polyimide Based Printed Wiring Board Conditioning
Methods, C1-EE-029. Prior to baking the printed wiring board, veriiy that the
oven to be used is in current calibration and has been verified by the QAG. The
start and end times along with the start and end temperatures shall be recorded.
The oven temperature profile shall be recorded, using a strip chart recorder, for
the duration of the bake out. Record the date, assembly, serial number,
assembly step and operator on the chart and insert in the cettification section of
the assembly log. The make, model and serial number of the oven used for
bake out shall be recorded. Record both below and in the certification log work

sheets by paragraph number.
g}
5%)

Operator or QA Stamp

Start Time: 73D ?-m End Time: 1230 A-M

Calibration and Cettification Current, Initial:

Start Temp: q 5 °C EndTemp: ﬁ S °C

Oven Make: [/trs 6w TC ovenModet: _THT €

Oven Serial #: l%MM—\
93 ~r

Date: Y [ 14 Operator:
Date Completed . Operator or QA Stamp

Note: Printed wiring boards are to be stored in an airtight, antistatic bag with a
desiccant at all times the board is not being loaded, cleaned, inspected, tested
or baked.




7.5 lInstall the items listed in tables 3a and 3b below.

Item |{Qty Designator Description| Case
32 |5 R16,R116,R130, 49.90,1% | RM1206
R133,R136
33 |5 R17,R21,R74,R94,R35 1.0KQ, 1% | RM1206
34 |1 R18 2.49KQ, 1% | RM1206
35 [ 1 R20 2.7 KQ, 5% *| RM1206
36 |1 Ro4 162 KO, 1% | BM1206
37 |1 R25 9.09 KQ, 1% | RM1206
. 38 | 1 R26 243 KQ, 1% | RM1206
39 | 1 R27 7.68 KQ, 1% | RM1206
40 | 2 R28,R91 0Q,1% | RMi206
41 | 9 | R29,R48,R101,R102,R129, | 10 KQ, 1% | RM1206
R132,R135,R140,R141
42 |1 R30 2.15KQ, 1% | RM1206
437 3 R37,R115, R122 100 Q, 1% | RM1206
44 {1 R38 3.01 KQ, 1% | RM1206
45 | 2 R42,R43 30Q,2% | RM1206
46 | 2 R44,R93 1.96 KQ, 1% | RM1206
47 |1 R46 100 KQ, 1% | RM1206
48 |1 R92 20 KQ, 1% | RM1206
49 | 4 R96,R98,R118,R120 2.61KQ, 1% | RM1206
50 | 1 RO7 301 Q, 1% | RM1206

Table 3a.




7.5 Install the items listed in tables 3a and 3b below.

Item |Qty Designator Description| Case
92 5 R16,R116;R130, 49.90,1% | RM1206
R133,R136

wéns 5 | “Ri7:R21,R74R04R05 | T.0KG, 1% | BM1206

5T SIES 545 KO, 1% | RMI506
&

35 [ 1 R20. 2.7 K3, 5% +| RM1206

;36% 1 Ro4. 162 KO, 1% | RM1206
gj 1 RZ5. 5.0 K3, 1% | RM1206
%8 1 R26 543 RO T% T RM1206
35 R57 7EE KO, 7% | RMT206
40 2 R28,Ro1 00, 7% | RMi206
47 | 9 |R29,R4B,R10TRI0OZRTZS, | T0KG, 1% | RMT208

-‘ R132,R135,R140,R141-

é,; i R30. 515 KO, 19% | RMi206
43;v 4 | Ra7,R115, R122.R128, | 100 G, 1% | BMi206
54 7 R38 301 KO, 1% | RM1206
4% 2 Ra42,R43 30 %, 2% | RM1206
gfet 3 R44,RO3.R179. TO6 KO3, 1% | BM1206
271 R46: 100 K3, 1% | RM1206
78 | 1 o2 50RO, 19 | RM1206
'4_9,. 3 R96,R08,R118,/120. | 2.61K0, 19 | BMI306
56T RO7 3070, 1% T RMT206

Table 3a.




Item |Qty Designator Description | Case
51 | 2 R99,R119 6.19 KQ, 1% | RM1206
52 | 1 R112 511 Q, 1% | RM1206
53 | 1 R117 40.2Q,1% | RM1206
54 | 1 R121 649Q, 1% [ RM1206
55 | 1 R124 51Q1% « | RM1206
56 | 1 R125 499 Q, 1% | RM1206
57 | 1 R131 931 Q, 1% | RM1206
58 | 1 R134 383 Q,1% | RM1206
69 | 1 R137 178 Q, 1% | RM1206
60 | 1 R139 20.0 Q,1% | RM1206

Table 3b.

7.5.1 Temporarily install a 1K 1% RM1206 resistor for R49. Tack this part only

do not fully solder.

7.6 Clean and inspect all solder joints per MIL-STD-2000. Rework any
substandard solder joints. Record inspection both here and in the certification

log worksheets.

Date:

7.7 The printed wiring board shall be baked at 130 £ 5 °C for a minimum of 6

Date Inspected

QA:

QA Stamp

hours prior to loading, per Polyimide Based Printed Wiring Board Conditioning

Methods, C1-EE-029. Prior to baking the printed wiring board, verify that the

oven to be used is in current calibration and has been verified by the QAG. The
start and end times along with the start and end temperatures shall be recorded.
The oven temperature profile shall be recorded, using a strip chart recorder, for

the duration of the bake out. Record the date, assembly, serial number,
assembly step and operator on the chart and insert in the cettification section of

the assembly log. The make, model and serial number of the oven used for

bake out shall be recorded. Record both below and in the certification log work
sheets by paragraph number.

10
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Item |Qty Designator Description| Case
51 2 R99,R119 6.19 KQ, 1% | RM1206
52 | 1 R112 511 Q,1% | RM1206
63 | 1 R117 40.2Q, 1% | RM1206
54 | 1 R121 649 Q, 1% | RM1206
55 | 1 R124 51Q1% , | RM1206
56 | 1 R125 499 Q, 1% | RM1206
57 | 1 R131 931 Q, 1% | RM1206
88 | 1 R134 383 Q,1% RM1206
59 | 1 R137,R49 178 Q, 1% | RM1206
60 | 1 R139 20.0Q,1% | RM1206

Table 3b.

7.6 Clean and inspect all solder joints per MIL-STD-2000. Rework any
substandard solder joints. Record inspection both here and m the certification
log worksheets.

bAa~
Date: (H l‘ﬁ QA: &.ﬁi /i
Date Inspected QA Stamp

7.7 The printed wiring board shall be baked at 130 £ 5 °C for a minimum of 6
hours prior to loading, per Polyimide Based Printed Wiring Board Conditioning
Methods, C1-EE-029. Prior to baking the printed wiring board, verify that the
oven to be used is in current calibration and has been verified by the QAG. The
start and end times along with the start and end temperatures shall be recorded.
The oven temperature profile shall be recorded, using a strip chart recorder, for
the duration of the bake out. Record the date, assembly, serial number,
assembly step and operator on the chart and insert in the certification section of
the assembly log. The make, model and serial number of the oven used for
bake out shall be recorded. Record both below and in the ce ation log work
sheets by paragraph number.

Calibration and Cettification Current, Initial:

Operator or QA Stamp

10




Item |Qty Designator ‘Description Case
3551’1 1 R99 6.19KQ, 1% | RM1206
52 3 RYi2 5170, 1% [ RM1206
=5 7 RiT7. 2020, 7% T RMi206
g«; i RioT 6490, 1% | RM1206
jss 1 Ri24- 51Q1% .| RM1206
gs i R125. 4990, 1% | BM1206
5j 1 R131- 931 0, 1% | RM1206
5,:5;3 1 R34, 383 0,1% | RM1206
58 |1 Ri37. . 178 G, 1% | RM1206
gé i STREN 20.00,1% | RM1206
gg,: 1 R4 500 0, 59 RM1206

Table 3b.

7.6 Clean and inspect all solder joints per MIL-STD-2000. Rework any
substandard solder joints. Record inspection both here and ertiﬁcation

log worksheets.

Date: ‘—] l 9 (Q_B QA:

Date lnspectéd QA Stamp

7.7 The printed wiring board shall be baked at 130 + 5 °C for a minimum of 6
hours prior to loading, per Polyimide Based Printed Wiring Board Conditioning
Methods, C1-EE-029. Prior to baking the printed wiring board, verify that the
oven to be used is in current calibration and has been verified by the QAG. The
start and end times along with the start and end temperatures shall be recorded.
The oven temperature profile shall be recorded, using a strip chart recorder, for
the duration of the bake out. Record the date, assembly, serial number,
assembly step and operator on the chart and insert in the certification section of
the assembly lcg. The make, model and serial number of the oven used for
bake out shall be recorded. Record both below and in the ce

sheets by paragraph number.

Calibration and Certification Current, Initial;

Operator or QA Stamp

10




Start Time: 7:50 -‘PM End Time: / :50 - RA_
Start Temp: Qf)/ °C  End Temp: 45
/ o
Oven Make: Jerse  [wer T OvenModel: _ THJ K
Oven Serial#: | lalo ¢ — |
Date: "ll / /(? /5{‘ 5 Operator: #21}
Date Cémpleted Operatorc?‘ﬁ’ A Stamp

Note: Printed wiring boards are to be stored in an airtight, antistatic bag with a
desiccant at all times the board is not being loaded, cleaned, inspected, tested

or baked.

7.8 Install the items listed in tables 4a and 4b below.

Item |Qty Designator Description| Case

2 |5 C2,C51,061,062,C122 | 4.7 pfd, Tant, | D-CASE
10V, 10%

3 |1 C9: 47 ufd, Tant, | R-CASE
20V, 10%

4 |2 C10,C11 22 ufd, Tant, | G-CASE
15V, 10%

5 | 4 C12,C13,C17,C105; 6.8 pfd, Tant, | E-CASE
10V, 10%

7 |6 C22,024,C29,C69,C90; | 22 puid, Tant, | H-CASE
c118~ 20V, 10%

8 |4 C32,C52,C94, C95- 10 pfd, Tant, | G-CASE
25V,10%

10 | 2 C46,C93. 1.0 ufd, Tant | D-CASE
35V, 10%

Table 4a.

11
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Item |Qty Designator Description| Case
17 | 1 E5D15 Diode, SOT-23
Switching,
MBAV74
20 | 2 #D4,D5: Diode, SOT-23
Schottky, 30V
BAT54S
26 | 3 :Q2,Q3,Q8 Transistor, . { SOT-23
2N3904
27 | 3 Q12,Q13,Q14 Transistor, | SOT-23
2N7002
22 | 3 151-3,L4¢ Inductor, LQH4
100 puH
23 | 1 iS5 Inductor, LQH4
10 pH
84 1 k2= Inductor, LQH4
47 uH or
39 pyH
25 | 5 @1Q4,Q9,- Transistor, |SOT-143
" 10:Q11 FET,
SS8T215
76 | 1 xX1- Crystal, CXAT
20MHZ
Table 4b.

7.8.1 The lancing pattern for item 6 was incorrectly designed on some boards.
If so, item & must be installed on its side. Install item 6 as listed in table 5

below.

Iltem |Qty Designator Description| Case
6 |2 €20,C110 6.8 ufd, Tant, | F-CASE
20V, 10%
Table 5.

12



7.9 Install the jumpers indicated in table 6 below. These parts are located as
shown in Figure 3 on the primary side of the printed wiring board and in
Figure 4 on the secondary side of the printed wiring board.

Item |Qty Designator Description| Case
21 {9 JP4,JP6,JP7,JP9,JP11; Jumper, RM1206
JP13,JP14,JP15,JP16 . 0Q,1%

Table 6.

JP6 JP13  JP15 JP14 JP16

NN

©

§

: : i

ImOE = 5= 30

obdHE 5|3 :

o T = %

BD:D]D% M = 0
0

| o

e
OO0 OO Bo

EEE%@@EE s El mummé{@,
‘éggéﬁﬁﬁ :l:l:n:;:mEE A S % =
22900 OOOoQS%mu & [wie]
=] =]
B %@556_”9 ﬁ..ﬁé@{jj@é -
c:_;:;;ro:;g ooopn P~ TS nmoog. DAL
L un[nllS B HiItEo HE %%

o

T T

Figure 4, Secondary Side View.
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7.10 Clean and inspect all solder joints per MIL-STD-2000. Rework any
substandard solder joints. Record inspection both here and in the ceriification

log worksheets.
4 [ 2 [43

Date: QA:
[ Date ldspected QA Stamp

7.11 The printed wiring board shall be baked at 130 + 5 °C for a minimum of 6
hours prior to loading, per Polyimide Based Printed Wiring Board Conditioning
Methods, C1-EE-029. Prior to baking the printed wiring board, verify that the
oven to be used is in current calibration and has been verified by the QAG. The
start and end times along with the start and end temperatures shall be recorded.
The oven temperature profile shall be recorded, using a strip chart recorder, for
the duration of the bake out. Record the date, assembly, serial number,
assembly step and operator on the chart and insert in the certification section of
the assembly log. The make, model and serial number of the oven used for
bake out shall be recorded. Record both below and in the cgtifjcation log work
sheets by paragraph number.

Calibration and Certification Current, Initial:

Operator or QA Stamp
Start Time: 0D jl)w\ End Time: J-DD . AL
Start Temp: q 5 °C EndTemp: 4\5 °C
a
Oven Make: lLorsa | et ﬁ Oven Model: _ [ H \TQ

Oven Serial #: | lolp b — |

Date: L{ / AD J a2 Operator:

{ Date Completed Operator or QA Stamp

-

Note: Printed wiring boards are to be stored in an airtight, antistatic bag with a
desiccant at all times the board is not being loaded, cleaned, inspected, tested

or baked.
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7.12 Insizil the items listed in tables 7a and 7b below.

Item

Qty

Designator

Description

Case

18

D2

Diode,
Voltage

Reference
LM285-1.2

SOIC-8

13

D3

Reference,
Voltage,

Precision, .

10V, REF-01

SOIC-8

62

ut-

Amplifier,.
Operational,
Clamping
CLC501AJE

SOIC-8

64

us,uz27-

Amplifier,
Dual, Wide
Band
LF353

SOIC-8

68

u9,u10,U22
uz23-

Driver, Dual
Inverting
TSC4426

SOIC-8

69

U11,U30

Driver,
Differential,
Dual
TSC4428

SOIC-8

70

ui4

Amplifier,
Operational,
LF356

SOIC-8

71

ui7,u18

Table 7a.

Regulator,
Voltage,
Adjustable
LM317

SOIC-8



ltem |Qty Designator

Description

Case

73 | 1 u24

Amplifier,
Operational,
CLC502

SOIC-8

63 | 1 u2

Receiver,

Line, Quad
DS34C86

SQIC-16

66 | 4 ue,u7,
ui2,u2s

Driver, Line,:
Quad
DS34C87

SOIC-16

67 | 1 us-

Converter,
Analog to

Digital 8 bit
MP7684

LCC-28

75 | 1 u32

Converter,
Digital to
Analog
AD558TE/883

LCC20

Table _7b.

7.13 ltem 74, U26, an Actel ACT1020A is a programmed device. Due to its
critical function in the operation of the Actel Camera it is not provided until

Controller,
CCD
TH7980

JLCC-44

requested. QA verification of the Actel array is required. Record below
and in the Assembly Log work sheets the identifying information for the Actel

gate array. Record the address on the front page of this document.

Check Sum: %e

File Name: _ ST D

Programming Date: _ > May 45

L.ln‘k F\l{, dq\{
1/z0/9>

Star'fracker Address

Device Suppifed By, PPN

X Name of Engineer or Technologist

QA:

QA Stamp

4

#1 or#2

16




7.14 Install item 74, U26, ACTEL ACT1020A.

7.15 Cut pin number 16 of ltem 77, socket strip for U19. Important! The cut
must be flush with the base of the taper. See figure 5 below.

Pin 16

r1L r r- . r— rm~— [ ‘-— - [ 3

TTTTEZTTTT

Cut Flush With Taper

Figure 5.

7.16 Insert both strips of item 77,U19 socket, through the printed wiring board.
insert a dummy 20 pin DIP into the socket strips. Verify that the dummy DIP is
completely seated in the socket strips and that the strips sit square and flat to
the printed wiring board. Solder the socket strips to the printed wiring board.
Remove the dummy DIP from the socket strips.

7.17 Pretin the leads of item 82 TP1 and TP2, two pin terminal strips per
C1-EE-023, Preparation of Gold Plated Leads.

7.18 Install tem 82, two pin terminal strips

7.19 Temporarily tack a wire between the outermost pads of R128 and C123.
See figure 6 below.

s,
OO
imsfamy
o P ©
D:c.am—zz E%gE
e RE Bt
EE{RE i
= om0
R N —
Himetlel | 2
D = =
©

Figure 6.
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7.14 Install item 74, U26, ACTEL ACT1020A.

7.15 Cut pin number 16 of ltem 77, socket strip for U19. Important! The cut
must be flush with the base of the taper. See figure 5 below.

Pin 16
A

. - - 4 — - @$rr— .1

TTITTATrrd

Cut Flush With Taper

Figure 5.

7.16 Insert both strips of item 77,U19 socket, through the printed wiring board.
Insert a dummy 20 pin DIP into the socket strips. Verify that the dummy DIP is
completely seated in the socket strips and that the strips sit square and flat to

the printed wiring board. Solder the socket strips to the printed wiring board.
Remove the dummy DIP from the socket strips.

7.17 Pretin the leads of item 82 TP1 and TP2, two pin terminal strips per
C1-EE-023, Preparation of Gold Plated Leads.

7.18 Install ltem 82, two pin terminal strips

7.19 Pretin the leads of item 24, J1 per C1-EE-023, Preparation of Gold Plated
Leads.

7.20 Measure the longest dimension of item 78, spacers, AAAS2-104616-0B

TAB 01. They should be 0.385 + 0.005, - 0.000 inch long. Record the
measurement both here and in the assembly log work sheets.

Length of Spacers ___. 290 270

7.21 Assemble 2 each spacers, 2 each #2 stainless steel washers, item 81, and
2 each #2-56 stainless steel nuts, item 80, through the printed wiring board as
shown in figure 6. Spacers are mounted from the primary side with nuts and
washers on the secondary side. Using a calibrated tool, torque nuts to
40.0 £ 2 oz-in. , '
//7.:‘;3\-.)-3_5 w DNChu DRATES “l‘ooL ¢ ‘/"OJQ(UQST()
: OO 02 1 wdres
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7.20 Pretin the leads of item 24, J1 per C1-EE-023, Preparation of Gold Plated
Leads.

7.21 Measure the longest dimension of item 78, spacers, AAA92-104616-0B

TAB 01. They should be 0.385 + 0.005, - 0.000 inch long. Record the
measurement both here and in the assembly log work sheets.

Length of Spacers ___.91© .290

7.22 Assemble 2 each spacers, 2 each #2 stainless steel washers, item 81, and
2 each #2-56 stainless steel nuts, item 80, through the printed wiring board as
shown in figure 7. Spacers are mounted from the primary side with nuts and
washers on the secondary side. Using a calibrated tool, torqtie nuts to

40.0 £ 2 oz-in.

SPACER

PRIMARY SIDE
/— PWB /

‘@\—#2 WASHER

2-56 NUT
Figure 7.

7.23 Insert the leads of J1 through the printed wiring board. The connector J1
sits on top of the standoffs.

7.24 Assemble J1 to the spacers using 2 each #2-56 x .25 long. screws as
shown in figure 8. Finger tighten only, do not torque.

\ COMPONENT SDE /

O ) qDJ
\—-—-Connector, J1

#2-56 Screw,
— 0.25 long
[ ]
S| o
Figure 8
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/— SPACER PRIMARY SIDE
/— PWB /

s=) TN\ wasren
2-56 NUT

Figure 6.

7.22 Insert the leads of J1 through the printed wiring board. The connector J1
sits on top of the standoffs.

7.23 Assemble J1 to the spacers using 2 each #2-56 x .25 long. screws as
shown in figure 7. Finger tighten only, do not torque.

N

\—-—Connector, J1

#2-56 Screw,
any — 0.25 long
L ]
= i

Figure 7.

7.24 Trim the leads of J1 such that they extend thru the printed wiring board by
0.020 to 0.040 inch.

7.25 Verify that the bottom surface of the flange of J1 is 0.257 £.005 inch from
the surface of the printed wiring board at both ends of the connector. Record
the spacing both here and in the work sheet section of the assembly log.

J1 Bottemn Surface distance from PWB: N

J1 Bottom Surface distancedrom PWB: L/
, Cost
Operator: YA =
Operator or QA Stamp___»"
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7.25 Trim the leads of J1 such that they extend thru the printed wiring board by
0.020 to 0.040 inch.

7.26 Verify that the bottom surface of the flange of J1 is 0.257 £ .005 inch from
the surface of the printed wiring board at both ends of the connector. Record
the spacing both here and in the work sheet section of the assembly log.

. 961 9

J1 Bottom Surface distance from PWB: o ol Pagqt L&
.26

J1 Bottom Surface distance from PWB:

Operator:

Operator or QA Stamp

7.27 Solder the leads of J1 to the printed wiring board.

7.28 Installation of item 61, T1, thermistor will be done after completion of
engineering evaluation.

7.29 Installation of items listed in table 8 below will be done after engineering
evaluation.

Item |Qty Designator Description| Case
43 | 2 R49,R128 100 Q, 1%, | RM1206
1/4 Watt,
100 ppm,
FR=0.01%/
1000hr
Table 8.

7.30 Clean and inspect all solder joints per MIL-STD-2000. Rework any
substandard solder joints. Record inspection both here and in the certmcatlon

log worksheets. Lo n & Pyt 19
Date: 7/2243 QA:
Date Inspected QA Stamp

Note: Printed wiring boards are to be stored in an airtight, antistatic bag with a
desiccant at all times the board is not being loaded, cleaned, inspected; tested
or baked.

7.31 Install a connector saver on J1.

7.32 The printed wiring assembly now goes to engineering for evaluation.
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7.26 Solder the leads of J1 to the printed wiring board.

7.27 Installation of item 61, T1, thermistor will be done after completion of
engineering evaluation.

7.28 Clean and inspect all solder joints per MIL-STD-2000. Rework any

substandard solder joints. Record inspection both here and.isthe certification
log worksheets. QA
#2
Date: L/ 2 2 [ 95 QA: /j
I Date Indpected QA Stamp

Note: Printed wiring boards are to be stored in an airtight, antistatic bag with a
desiccant at all times the board is not being loaded, cleaned, inspected, tested
or baked.

7.29 Install a connector saver on J1.

7.30 Resistance measurements are to be made at J1 at this time. Make and
record the measurements as indicated in table 8. All readings must be
greater than 1 KQ, except where noted. See figure 8 below for the
location of pins in J1.

181716151413121110 9 8 7 6 5 4 3 2 1

MDM 51 Contact Connector.
Face View of Socket Insert.

Figure 8.
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8. Post Evaluation Assembly

8.1 The printed wiring board shall be baked at 130 £+ 5 °C for a minimum of 6
hours prior to loading, per Polyimide Based Printed Wiring Board Conditioning
Methods, C1-EE-029. Prior to baking the printed wiring board, verify that the
oven to be used is in current calibration and has been verified by the QAG. The
start and end times along with the start and end temperatures shall be recorded.
The oven temperature profile shall be recorded, using a strip chart recorder, for
the duration of the bake out. Record the date, assembly, serial number,
assembly step and operator on the chart and insert in the cerification section of
the assembly log. The make, model and serial number of the oven used for
bake out shall be recorded. Record both below and in the certmcatlon log work

sheets by paragraph number.
see oH >
Calibration and Certification Current, Initial: page 2
Operator or QA Stamp
Start Time: End Time:
Start Temp: °C  End Temp: °C
Oven Make: Oven Model:
Oven Sernal #:
Date: Operator:
Date Completed Operator or QA Stamp

Note: Printed wiring boards are to be stored in an airtight, antistatic bag with a
desiccant at all times the board is not being loaded, cleaned inspected, tested

or baked.

8.2 Remove the jumper from outermost pads of R128 and C123 that was
installed at step 7.19

8.3 Instali the items listed in table 9 below.

item |Qty Designator Description| Case
43 | 2 R49,R128 100 Q, 1%, | RM1206
1/4 Watt,
100 ppm,
FR=0.01%/
1000hr
Tabile 9.
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8. Post Evaluation Assembly

8.1 The printed wiring board shall be baked at 130 + 5 °C for a minimum of 6
hours prior to loading, per Polyimide Based Printed Wiring Board Conditioning
Methods, C1-EE-029. Prior to baking the printed wiring board, verify that the
oven to be used is in current calibration and has been verified by the QAG. The
start and end times along with the start and end temperatures shall be recorded.
The oven temperature profile shall be recorded, using a strip chart recorder, for
the duration of the bake out. Record the date, assembly, serial number,
assembly step and operator on the chart and insert in the cettification section of
the assembly log. The make, model and serial number of the oven used for
bake out shall be recorded. Record both below and in the certification log work
sheets by paragraph number. /Pica»c'i LGS ne

bsahads 6w

Calibration and Certification Current, Initial: As C-.
Operator or QA Stamp

Start Time: End Time:

Start Temp: °C EndTemp: °C

Oven Make: Oven Modet:

Oven Serial #:

Date: Operator:
Date Completed Operator or QA Stamp

Note: Printed wiring boards are to be stored in an airtight, antistatic bag with a
desiccant at all times the board is not being loaded, cleaned, inspected, tested

or baked.

8.2 Remove the jumper from outermost pads of R128 and C123 that was
installed at step 7.19

8.3 Install the items listed in table 9 below.

Item |Qty Designator Description | Case
43 | 2 R49,R128 100 Q, 1%, | RM1206
: 1/4 Watt,
100 ppm,
FR=0.01%/
1000hr
Table 9.
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8.4 Clean and inspect all solder joints per MIL-STD-2000. Rework any
substandard solder joints. Record inspection both here and in the certification

log worksheets. see old page 2]
Date: 5713 QA:

Date Inspected QA Stamp

8.5 The printed wiring assembly now goes to engineering for additional
evaluation.
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8.4 Clean and inspect all solder joints per MIL-STD-2000. Rework any
substandard solder joints. Record inspection both here and in the certification

log worksheets. )?@N worlh stds e 96
Dzte: 5/7/43 QA: 3
Date Inspected QA Stamp

8.5 The pn’hted wiring assembly now goes to engineering for additional
evaluation.
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8.6 The printed wiring board shall be baked at 130 + 5 °C for a minimum of 6
hours prior to loading, per Polyimide Based Printed Wiring Board Conditioning
Methods, C1-EE-029. Prior to baking the printed wiring board, verify that the
oven to be used is in current calibration and has been verified by the QAG. The
start and end times along with the start and end temperatures shall be recorded.
The oven temperature profile shall be recorded, using a strip chart recorder, for
the duration of the bake out. Record the date, assembly, serial number,
assembly step and operator on the chart and insert in the certification section of
the assembly log. The make, model and serial number of the oven used for
bake out shall be recorded. Record both below and in the certification log work

sheets by paragraph number.
Y See old peje 22 @
Calibration and Certification Current, Initial:

Operato:' or QA Stamp
Start Time: {0 E bb ?m End Time: | . 56 ot
s
Start Temp: A5 °C  End Temp: a5

Oven Make: () 0090 o T ovenMode: __ TU I R
Oven Serial#: __| Jlo Y-\

Date: > [ 11 [ a4 % Operator:
Pate Con'lblete'd Operator or QA Stamp

Note: Printed wiring boards are to be stored in an airtight, antistatic bag with a
desiccant at all times the board is not being loaded, cleaned, inspected, tested
or baked. '

8.7 Trim and form the leads of TR1 and TR2 as shown in figure 10 below.

0.2" 0.125"

0.0625 "

|

Figure 10.
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8.6 The printed wiring board shall be baked at 130 + 5 °C for a minimum of 6
hours prior to loading, per Polyimide Based Printed Wiring Board Conditioning
Methods, C1-EE-029. Prior to baking the printed wiring board, verify that the
oven to be used is in current calibration and has been verified by the QAG. The
start and end times along with-the start and end temperatures shall be recorded.
The oven temperature profile shall be recorded, using a strip chart recorder, for
the duration of the bake out. Record the date, assembly, serial number,
assembly step and operator on the chart and insert in the cettification section of
the assembly log. The make, model and serial number of the oven used for
bake out shall be recorded. Record both below and in the ceriification log work

sheets by paragraph number. ,0.%

Calibration and Certification Current, Initial:

Operator or QA Stamp

Start Time: G5 250 PP EndTime: G5 [230 K
Start Temp: 95 °C EndTemp: g 5 °C
Oven Mzke: VUS&{»-« T Oven Model: T HJ K
Oven Serial # _[ A (olo tf — |
Date: 51iml 9% Operator:

Datte Completed Operator or QA Stamp

Note: Printed wiring boards are to be stored in an airtight, antistatic bag with a
desiccant at ali times the board is not being loaded, cleaned, inspected, tested

or baked.

8.7 Trim and iorm the leads of TR1 and TR2 as shown in figure 10 below.

0.2" 0.125"

0.0625 "

Figure 10.
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8.8 Place, do not solder at this point, TR1 and TR2 on the secondary side
of the board as shown in figure 11 below.

TRI1 TR2

T

T mong 01
() oomm

TR1 =100 KQ, 0.1%

TR2=9530 Q,0.1%

0000000000

iiju
0n0

Secondary Side View

Figure 11.

8.9 Bond TR1 and TR2 to the printed wiring board as shown in figure 11 using
EA 934 (reference, Eng. Note C1-S0-005). Bake for 30 minutes at 60 °C.

8.10 ldentify the leads of item 61, T1, thermistor. Lead L1 is the longest lead,
L4 is the shortest and L2/L3 is in between. Verify the lead identity by making
resistance measurements as shown in figure 12.

White Dot~

Fenwall Thermistor
Part # 137-562-ZXT-D02
LTN-11 Composite
-30 to +70°C

* Mezsured at room temperature (22°C)

Dezn —acley 5-11-93 U \‘\5 .

34.1k”

Figure 12.
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8.11 Using #28 wire wrap wire insulation, insulate lead L4 and L1 to a length of
0.75 inch. Insulate leads L2/L3 to a length of 1.5 inch. Use a different color
insulation for each lead.

8.12 Insert the lead for L4, from the primary side, through the hole indicated in
figure 13. The lead from TR2 is also in this hole. Allow 0.75 inch of lead length
between the printed wiring board and the body of the thermistor. See figure 14
for detail.

8.13 Insert the lead for L1, from the primary side, through the hole indicated in
figure 13. The lead from TR1 is also in this hole. Allow 0.75 inch of lead length
between the printed wiring board and the body of the thermistor. See figure 14
for detail.

Insert L1 through Route lead
this hole. L2/L3 around

PWB edge here.

Insert L4 through
this hole. \ /

R
FET, O
== S HiE
= =4 0 o)
EEEl= R 8 LI
(00 S oomo
I DE ) O
r _ U O O
ceOn © o 00 [f
Sodd © o~ oD
= (O O om
/
Primary Side View
N

Figure 13.
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Thermistor

=X M

75 Inch Lead
————| lengh
1
Figure 14.

8.14 Trim L4 to the correct length and solder it along with TR2. Do not trim
the lead L1.

8.15 Without trimming the lead, solder L1 and TR1.

8.16 Route lead L2/L3 of T1 around the edge of the printed wiring board and to
TRt as shown in figures 13 and 15. Route lead L1 to TR2 as shown in figure 15.

TR1 TR2

Lead L2/L3
o
Lead L1 —] O
O
o)
— O I':]
= O
= Slo | EH ol g
WEN
o o O F 3
Tooon () Ooem
N {
Secondary Side View
= \_

Figure 15.
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8.17 Dress the thermistor wires around the end of the CCD rail as shown in
figure 16 below.

I ]
cchD Dress Thermistor
Rails Wires Around End

M of Rail

[ | >

Primary Side View
Figure 16.

8.18 Solder the leads of the thermistor to the leads of TR1 and TR2 as shown in
figure 15. The leads of T1 must be wrapped at least 3 times around the lead of
TR1 or TR2. Wrap the leads in the middle of the resistor lead.

8.19 Clean and inspect all solder joints per MIL-STD-2000. Rework any
substandard solder joints. Record inspection both here and in the certification

log worksheets.
Date: 20 Mynab QA: @

Date Inspécted QA Stamp

8.20 Stake the thermistor wires, using EA 934 (reference, Eng. Note C1-S0-
005), on the secondary side of the printed wiring board as shown in figure 17.
Keep the staking on the edge of the printed wiring board as thin a practical.

—
[ mEn
§8Eﬁ §
/ S SRR
New Staking O%D]UOIIEIDZD
o O OLrn
Uﬂ[ﬂ[l,:o ] oo goon
=] =1e]
= =0 E@@
ooen = ©C T
Oooooa 0004

Secondary Side View

Figure 17.
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8.21 Stake the connector standoff nuts and any other items indicated by
Quality Assurance. Bake for 30 minutes @ 60 °C.

8.22 Inspect all staking operations. Record inspection both here and in the
certification log worksheets.

Date: 29 May Q3 QA:
Date Inspected QA Stamp

Note: Printed wiring boards are to be stored in an airtight, antistatic bag with a
desiccant at all times the board is not being loaded, cleaned, inspected, tested

or baked.
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Appendix H.2.5
Certificates of Conformance




3.6 Pre-Test Operations

CAUTION

ESD SENSITIVE HARDWARE.
HANDLE PER MIL-STD-1686 Class 1

ig (1)  Assure readiness to test, including the following items:
(a)  Visual examination of the test item and its interfaces, including any
special test instrumentation .
(b)  Caiibration is current for measuring instruments

(c) Proper edition of the procedure, and QA approval of any
unincorporated redlines.

(6) Notification of QA of the time that testing will begin.

X (2) Record the "Occasion for Test” on all Data Sheets.

+(3) On the applicable data sheets, record the required information for
measuring equipment to be used in the test. Verify that all such

gquipment bears current calibration stickers, and that calibration will not
expire prior to the end of the test.
'ﬁ (4) Have completed Actel Camera Array Test Board Certification C1-EE-033.

i(S) Solicit and obtain the QA Inspector's "OK to Continue.”

~
x o ,.:’L\L’

XX s Yo

\La\r A '\'_»J :’J\‘C\)/.-

g - [ C'C;: .

&< p




Functions to Be tested

1. Sasi Functions

Check bits can be set and cleared and rea?,ba

Neme:

Initials: \} Date 3/3/9?

2. Double Correlated Sampling

TP14 is OL2
TP15is ORfet .
TP16is OR
B!O ' S_/g/
Name: Initials; _S:= Date <3
KL VA

3. Precision Integration mode Check and Frame Enable
{frame xier of UV-vis arrays}

TPS SM1
TP10 SO
TPi1 EOL
TP3  \'Sync {frame enable}
H13 ViC
TPl /_,;\
Nams: Inmals Gi= Date Sj/?//if
4. Test Initiglization
o8 T2
P7  Init TN
Namsa Initials: __._Date $/2/§_3
7
DATA is to go in certification log of camera that array is going into.



37 TEST

Test Stari Date: S{ééﬁ Test Completion Date: Qé Zz3
__ Equipment Used SIN Calibration in-date _
IBs <40 802330 _19/1/52

Mec X Orott £25 ] 6 72—

Enter Name of LabView programs to Use

Name Date Created Date Modified
Petel TesT Program 9/2 9/43 {/3//9 5
NOTES:
Test Concucicrs: ‘
Nems: S emeen 7//-,)/;:.-,,«, Initials:IDPV Date J\Q//</§_§
Nz=z: tnitials: Date -
(o,
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ACTEL CAMERA ARRAY TEST

PROGRAM OF ARRAY AND DATE CODE
.1d
4-20-93

TESTER NAME DARRON NIELSEN

5/3/93

20:59

SASI BIT TEST 1

SASI BIT TEST 1 PASSED

5/3/93
20:59

DOUBLE CORRELATED SAMPLING TEST2
DOUBLE CORRELATED SAMPLING TEST 2 PASSED
CH1 > CH2 DELAY
6.30E-8s
CH1 -> CH3 DELAY
3.68E-9s

CH2 +WIDTH
3.25E-8s

CH3 +WIDTH
4.48E-8s

CH1 +WIDTH
1.00E-7s

5/3/93
21:04

INTEGRATION SM1/SMCVSYNGC TEST3.1
PASSED
PARM ID 09
PARM ID 11
PARM ID 2 6A
PARM ID 30
PARM ID 51D
CH1 -WIDTH
1.00E-25
2 -wipTH



1.00E-2s
CH3 +WIDTH
9.90E37s

5/3/93
21:07

INTEGRATION SM1.VSYNC TEST3.2
PASSED
PARM ID 09
PARM ID 1 1
PARM ID 2 FF
PARM ID 3 1F
PARM ID 5§1D
CH1 -WIDTH
7.73E-1s
CH3 +WIDTH
5.50E-2s

5/3/93
21:09

" 'TEGRATION SM1/SMO/VSYNC/EOL TEST3.3
~ASSED
PARM ID 09
PARM ID 1 1
PARM ID 21
PARM ID 30
PARM ID 51D
CH1 -WIDTH
9.90E37s
CH2 +WIDTH
9.90E37s
CH4 PERIOD
9.90E37s

5/3/93
21:13

INTEGRATION SM1/SM0/VSYNC TEST3.4
PASSED
PARM ID 09

\RM ID 1 1



PARM ID 2B
PARM ID 30
PARM ID 51D
A1 -WIDTH
1.04E-3s
CH2 -WIDTH
1.04E-3s
CH4 -WIDTH
4.12E-5s
/CH4 -> /CH1 delay
1.22E-3s

5/3/93
21:17

init/t2 TEST4

PASSED

CH1 -WIDTH
5.95E-7s

CH2 -WIDTH
2.14E-7s



SPRAGUE PQP# 37

CONCORD, NE HAMPSHIRE / f"?5 7/168792
CUSTOMER NAME DATE _
LoT#/DATE COpEZ 3607~/ /25202 T

CUSTOMER ORCER # X/ 23¢4000
CUSTOMER PART # 0/ rem (o RISk _ BPRAGUE M.0. RSP 0%0/

AMOUNT BHIPPED RAD
SUMMARY OF TEST DATA
MIL-C-563856C

SUBGROUP | (1C0%) BEE. AMOUNT AMOQUNT ALLOWED

PABRA, IESTEDR EAILED EAILURES
Wealbull Lifa 4.7.47 100% F/R=~.0p5/ --__N/A
SUBGROUP 1] - -
DC Leakage 4.7.4 —ﬂ_ g 0
Capaollanoe 4.7.8 Sampling o 0
Disslipallon Faolor 4.7.6 N P o 0
ESR (when applicable) 4.7.10 Y 0 .
Mechanloal Exam 4.7.2 / o 0]
SUBGRQUP [}

13 0
Visual Exam (4.7.2 -_— 0
SUBARQUP |V I
Btablilly at Low & 4.7.12  __18 9 o
High Temperature
Solderabllity - . 4.7.16 13 0 S ©
GROUP C INSPECTION DATA
SUBGROUP |
Vibration, High Freguenay, 4.7.7 12
Th'crmnl 8hook 4.7.8
SUBGROUP 1] 1
Reslstance To Bolcer Heal 4.7.9 18
Molslure Reslistance 4.7.11
SUBGQROUP (1]
24

Life (2000 hrs. e+4250C) 4.7.14
SUBGROUP Y
Reslslanoce to Bolvents 4.7.18 —N/A 0

{when appllioable)

HOTE: Capsoltors {uraished agsinat the applloable speaolfliostion and as represented by thla
feat data meet 2l} raquirements.

Oeartifiad by:

8PRAGUE
QAR FOREMAN

s« N/A lo gold plated :ermlnalldn {finlshes.




o

SPRAGUE PQP# 37
CONCORD, NEW HAMPSHIRE (2] 7116792
; [2]24/92

customen Name (upelene Eloctionia (hp  PATE

-0 b

363 L - 0,7
CUBTOMER ORDER #_ ((,XI2344000 LOT#/DATE CODE/136d // 23017

CUSTOMER PART # (1,1 050 4 2. 0 8PRAQUE M.O. _4AS5397Y-03

AMOUNT 8HIPPED /S
SUMMARY OF TEST DATA )
MiL-C-556365C &

QROUP A INSPECTION DATA (Walbull)

PR

SUBGROUP | (100%) BEE. AMOUNT AMOUNT ALLOWED
PABA. TIESTED EAILED EAILUBES
Welbull Lifa 4.7.17 100% F/R~ ,pool * -- N/A
SUBGROUP 1]
DC Leakage 4.7.4 _ PP 0 0
Capaclianoe 4.7.8 Sampling i 0
Dissipation Faotor 4.7.0 R I 0 0
ESF (when applicable) 4.7.10 L 0 0,
Mechanloal Exam 4.7.2 1[ 0 Q
SUBGRBQUP []
13 Q
Visual Exam .4'7'2 - S
SUBAROUP 1Y I
Btabllity at Low & 4742 138 _ o -9
High Temperature
ABGROUP YV
Solderablilly - - 4.7.16 13 0 9
GROUP ¢ INSPECTION DATA
SUBAROUP |
Yibratlon, High Frequency, 4.7.7 12
Th_crmal 8hook 4.7.8
SUBGROUP I 1
Reslstance To 8older Heat 4.7.9 18
Molsture Reslstance 4.7.11
SUBGROUP {if
24
Life (2000 hrs. e+1250C) 4.7.14
SUBGROUP VY
0}
Resistance to 8olventa 4.7.16 R7A

(when appiloable)

HOTE; Capaoltora furnlahed agalnst the appiloabls sapeocitlioation and as represanted by this
test data meet al] requireamenta.

Oartifiad by:s

BPRAGUE
QAR FOREMAN

*+ N/A lo gold plated termination finlshas.




SPRAGUE
CONCORD, NEW HAMPSHIRE

CUSTOMER NAME W (At cs

e
ve

3

%3

DATE

PQP#x =7

7/ 2
1678 /

CUBTOMER ORDER # £X /234200

LOT#/DATE CODEARS L7~/ ,éja? 7

CUBTOMER PART #

L0 FHETSKC

BPRAGUE M.0. 4253

@ 7ssr2

AMOUNT BHIPPED

175

SUMMARY OF TEST DATA
MIL-C-66366C

GAOUP A INSPECTION DATA (Walbulll (.
SUBQRQUP | (520%) BEF.  AMOUNT AMOUNT ALLOWED

PABA.  IESTED  EAILER  FAILUBES

Walbull Life

4.7.17 100% F/R~ .o - N/A
SUBGROUP ] g
DC Leakage - 4.7.4 __ TPl 0 0
Capacilanae 4.7.5 Sampling 0 0
Disslpation Faolor 4.7.0 - 0 0
ESR (when applicsble) : 4.7.10 1| 0 [+)
Meohani{oal Exam 4.7.2 A/ 0 Q
SUBGRQUP [1]

13 )
Visual Exam 4.7.2 _— 9
JUBGHAQUP Y I
8tabllily al Low & 4.7.12 13 0 0
High Temperalure
SUEGROUP Y
Salderablllty - . 4.7.16 i v g
GROUP C INSPECTION DATA
SUBGROUP |
Yibratlon, Hlgh Freguenoy) 4.7.7 12
Th'nrm:l B8hook 4.7.8
SUBGROUP ] 1
Hcalstm:oc To 8older Heat 4.7.9 18
HMolisture Reslslance 4.7.11
SUBQROUP I
24

Lifa (2000 hrs. e+122¢C) 4.7.14
SUBARQUP Y

4.7.16 N/7A 0

Resistance lo Bolvenls
{when applloable)

~

HOTE: Capsoltors furaished sgalnat the applioabls spcoifioation and 25 represented by this

test data meat all requirsmants,

<+ N/A to gold plated terminalion finlshes.

Oertitiad by:

BPRAGUE
QAR FOREMAH
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SPRAGUE : *’73;’:/957
CONCORD, NEW HAMPSHIRE // 2y
- DATE _ >, 273

CUSTOMER NAME %

LLOT#/DATE CODEKXSFT 3~ /3297

CUBTOMER ORDER # £ X/234/4300 :
8PRAQUE M.0, _ A5 3 @ 7esr2

CUBTOMER PART # ;
wa/é;ﬁéfsﬁa’moum BHIPPED 75—

SUMMARY OF TES8T DATA
MIL-C-66386C

SUBGQRQUP | (100%) BEE. AMOUNT AMOUNT ALLOWED
Y]
: BABA. IESTED EAILEDR ' FAILURBES
rodmil Lhie 4.7.17 100% F/R= o7 dﬁ? -« N/A
SUBGQROUP ] | e
DC Leakage 4.7.4 —ffL Y ¢ ! 0
Capaoitance 4.7.8 5”“&’_'22 0 ¢ 0
Disslpalion Faolor 4.7.6 _ 0 0
ESR (when applicable) 4.7.10 ——I__. 0 0 '
Meohanloal Exam 4.7.2 Y/ o Q
SUBGROQUP i}
13 0
Visusal Exam 4.7.2 - i
JUBGROUP |V . |
8labilily ai Low & 4.7.12 13 0o _ 0
High Temperafure
, SUBGRQUP Y
Boldarabllity «« o SoZo Ul 13 © o
GROUP G INSPECTION DATA '
SUBGBOUP |
Vibratlon, High Fregueacy, 4.7.7 12
Th'crmul 8hook 4.7.8
SUBGROUP |J 1
Rculshn:oc To Boldsr Hest 4.7.9 s
Molsture Reslsiance 4.7.11
SUBGROUP 111
24
Life (2000 hrs. e+«325<3) 4.7.14
SUBGROUP Y
4.7.18 N/A o

Reelslance lo Bolvents
(when appllocable)

HOTE;s Capxoltorx furaishsd againat the applioabls speoifloztion and aa reprezentsd by thls
laat data meat all raguiraments.

Osrtitled by:

: 8PRAGQUE
*» N/A to gold platec termination finishas. R




SPRAGUE PQP& 37

CONCORD, NEW HAMPSHIRE 7716192
- oATE /= 2293
CUSTOMER NAME = o
LOT#/DATE GODE/.3/6 2304

CUBTOMER ORDER #_¢X /2 3%Yp0/
CUSTOMER PART # (1,2 70 TH £ S6K 8PRAQUE M.0. N 5397702~
AMOUNT BHIPPED 0D

SUMMARY OF TEST DATA
MIL-C-563866C

8UBGROUP | (100%) BEE. AMOQUNT AMOUNT ALLOWED

PABA. IESTED FAILED FAILUBES
Walbull Lifa 4.7.17 100% F/R~ . J05/ ~_NIA
SUBQROUP (I 7
DC Leakage 4.7.4 _ﬂ,M_. 0 0
Capacltance 4.7.8 Sampling Y 0
Dissipation Faotor 4.7.6 N _° 0
ESR (when applicable) 4.7.10 S 0 0 ’
Mechanica! Exam 4.7.2 Nj o Q
SUBGRQUP [I]

13 0
Visual Exam 4.7.2 B 0
SUBGRQUP 1Y !
8tabliily at Low & 4.7.12 18 9 9
High Temperature
SUBGROUP Y
Solderabliitly «e : 4.7.16 13 0 0
Vibration, High Freguenay, 4.7.7 _____11__
Thermae! Shook 4.7.8
SUBGRQUP {j 1
Reslstance To Solder Heat 4.7.9 18
Molsiure Resistance 4.7.11 —_— —
SUBQROUP iii
24
Lile (2000 hrs. #+125¢C) 4.7.14 —_— _—
SUBGROUP VY
0

Realsiance to 8olvents 4.7.18 -—ﬂi—— _— _—

{when applicablel

NOTE; Capaoltors furnished sgalnat the applioable speolfioation and as represanted by thls
tes! datx meeat all requirsamants,

QOartitiad by:
B8PRAGUE
QAR FOREMAN

*« N/A o gold plated termination finishes.

)
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35 SPRAGUE"  orcorr o 5o

..

b oo e, L.
A

B
— s e s ot oo St oo

Sprag

70 Pembroke Rd.
Concord, NH 03301

0089086

ue Electric Co.

CUSTOMER PO /

SALES ORDER #

> g © SHIP DATE'01/92/93 ££19344001 853977 119 0
‘8 P o - . S

O - CAPSTONE ELECTRONICS CORF H CAPSTOMNE ELECTRONICS CORP

—l A . o © M . t. — . b ~.

D- 25 HUB DRIVE . lP DISTRIBUTIOMN WAREHOUZE

T MELVILLE, NY 11747 T DOCK 2 . :

O 3% o8 - oo ' o) SRR : .

o 3254 FRASER STREET
" AURDRA, CO.80011 . - - .
1 Ce, . Looen .....n....
!

.._ i .
w_ CARTONS WEIGHT CHARGES w35 | CUSTOMER PART - 4
§ RS £ P " ,
m SHIP VIA .; TRACKER NO. : _.mvm>ocm PART . . CIR
W i . 1 CWRO6IHEB5KC .

TY. . St D
' mz<: mmum.@mmnm_n wm_ucan/\ SHIPPE

200 200

REF: QUOTE #4B177
C OF C CERTS REQUIRED

QTY. BACK ORD.. e
1240609 X90201F0

A b
i
\ - piars A

e Y.

‘ .
E%%
Y
an



SPRAGUE PQFP# 37

CONCORD, NEW HAMPSHIRE 7/16/92
CUSTOMER NAME M&m—* DATE [~ R/~73
LOT#/DATE CODE A35%~( [F302 T

CUSTOMER ORDER # 700
CA/234 400/ BPRAQUE M.0. /2339770 /

USTOMER PART # 4L
© L RO LT HIICAC AMOUNT SHIPPED 290

SUMMARY OF TEST DATA
MIL-C-566366C

QROUP A INSPECTION DATA (Walhuil) C

SUBGROUP I (100%) BEF. AMOQUNT AMQUNT ALLOWED
PABA. IESTEDR EAILED FAILUBES

Welbull Life 4.7.47 100% F/R= 0005 - N/A
SUBGROUP 1}
DC Leakage 4£.7.4 -—m—- g 0
Captollanose 4£.7.8 Sampling 0
Dissipation Faolor 4.7.8 -— o o -
EBR (when appllioadle) 4.7.10 -9 0 ’
Mechanloal Exam 4.7.2 0 Q.
SUBGRQUP 1]

13 o} 0
Visual Exam _4-7'2 E——
SUBGQRQUP 1Y I
Blabliily al Low & 4.7.12 13 0 _0
Hligh Temperalure
SUBGQROUP V
Solderabliily -« . 4.7.16 13 0 o

GROUP < INSPECTION DATA

SUBGROUP |
Vibratlon, High Freguenocy, 4.7.7 12
Th'crmal 8hook 4.7.8
SUBGROUP I} 1
Reslslance To 8older Heat 4.7.8 U
Molslure Reslstance 4.7.11
SuBQROUP i

24
Life (2000 hrs. #+1250C) 4.7.14
SUBGROUP VY

4.7.18 N/7A 0

Reslstanoe lo Bolvents
(when applicable)

HOTE: Cxpaocltors {urnlshed 2gxinst the applicable sapaoifioation znd aa n.prcnnhd by thia
feat datx meat 21l requirements. :

Qeartitiad dys

8PRAGUE
QAR FOREMAHN

*+ N/A lo gold plaled termination {Inlshes.

)




SPRAGUE PQP£ 87
CONCORD, NEW HAMPSBHIRE 7/165/92

- pATE 11— 273

CUSTOMER NAME

; : LOT#/DATE CODELLTS—1/ 93017
CUSTOMER ORDER # 60X /284440 / EL /
) , { 8PRAQUE M.0. _ #7939 720!

CUSTOMER PART & 7, =, THAILAC AHEUNT BEIPRED /9~

SUMMARY OF TEST DATA
MiIL-C-566386C

GEOUP A INSPEGTION DATA (Walhulll &
PARA. IESTEDR EALLER FAILUBES

Welbull Life 4.7.17 100% F/RH- . 000'2’ . N/A
SUBGROUP iJ
DC Leakage 4.7.4 _P.P_M_ g 0
Capaollance 4.7.5 Jemiin 0
Dlssipatlion Facler 4.7.6 ° o
EBR (when applicable) 4.7.10 0 0 ‘
Meohanloal Exam 4.7.2 g Q
SUBGROUP |1

13 0 0
Vizual Exam L %.7.2 - |
SUBGRQUP IV
8labllily al Low & 4.7.12 13 0 .0
High Temperalure
SUBGROUP V
Solderabllity «- - 4.7.16 13 Y 0

GEQUP ¢ INSPECTION DATA

SUBGROUP |
Yibrallon, High Frequeacy, 4.7.7 12
Th.crmu 8hook 4.7.8
SUBGRQUP {i 1
Reslslance To Soider Hesl 4.7.9 e
Mols{ure Reslstance 4.7.%1
SUBGQROUP (I]

24
Lite {2000 hrs. e+1250C) 4.7.14
SUBGROUP VY

NZA 0
Resistanoe to Bolvents 4.7.18

{when applioable)

NOTE: Capsaollors furanished 2gzinat the applioxble speolfiostion and xa ro'pr-nnhd by thia
fesl datxn meat il reguiremsnts,

Oeartitiad by:

B8PRAQUE

oo N/{\ {o gold plaled !erminallion (Inlshas. QAR FOREMAN



'

SPRAGUE ™

.~ sinvroko 1d.
Concord, NH 03301

SHIP OATE 01/21/93

~“Sprague Eieciric 8o,

70 Pembroke Rd.
Concord, NH 03301

— bean b oy eeer by

TPECK SIipTH T

J0B8SS .

CUSTOMER PO #

SALES ORDER #

- .

S £¥1934400 AE1077 a1 Ay
O  CAPSTONE ELECTRONICS CORF S -
L H CAFSTUOME ELECTROMICS CERE
D 25 HUB DRIVE | ?LLELNDHILSlLURH.
‘ ) P DISTRIBUTION
T MELVILLE, NY 11747 Sl
e : T LOCK 2
‘ O '.
5254 FRASER STREET
. ALUROKA, €O 80011
CARTONS WEIGHT CHARGES CUSTOMER PART ~ ~ 77 77T St .
. \Tﬁf““““*
SHIP VIA TRACKER NO. SPRAGUE PART N
1 1 CWRO6IH226KC v MIL K\vt——
. BACK ORD :
- PP HERRceL seryrcE Y SHIPPED T §2859ERs 020m8 ‘fﬁ& §
: e AP o 2\ AT iy 1104
BRSSP RS

412

=

REF: QUOTE #4817~

C OF C CERTS

. p .
A% 0%
REQU I REC e

182
BrE
SASHE
A *1%5%&
N I35 i
331
3%
L2
“r:?lﬁga
370

—=




SPRAGUE P_g:;/gs*z
CONCORD, NEW HAMPS8HIRE 2
/~A9-73

—~ DATE
LOT#/DATE CODE KB5~ [9305

CUSTOMER NAME

CUBTOMER ORCER # 4X/2 00/ -
- 377 8PRAQUE M0, 5397703

CUSTOMER PART # Ly UL KH I KT « AMOUNT 8HIPPED __ARAD

SUMMARY OF TEST DATA
MIL-C-66386C

GEOUP A INSPECTION DATA (Walbull) G
SUBGROUP | (520%) BEE. AMOUNT AMOQUNT ALLOWED
PABA. IE9TED EAILEDR FAILUBRES
Welbull Life 4.7.17 100% F/R= ./ ¥V/7 - N/A
SUBGROUP I
DC Leakage 4.7.4 _ PP 0 0
Capaoltance 4.7.5 Sampling 0 0
Dissipallion Faclor 4.7.8 — 0 0
ESR {when appticasle) 4.7.10 - 0 ) ’
Meohaniocal Exam 4.7.2 5}[ Y 9 .
SUBGROUP il
13 0
Visual Exam 4.7.2 —_— 0
uUBaROUP 1Y I
8labllity at Low & 4.7.12 13 9 I
High Temperature
SUBGROUP VYV
' golderabllity - : 4.7.16 13 __ 9 S
GROUP € INGPECTION DATA
SUBGROUP |
Vibratlon, High Freguenoy, 4.7.7 12
Th'crmnl 8hook 4.7.8
SUBGROUP ]I 1
Resistance To Solder ==at 4.7.9 Lt
Molsture Reslstance 4.7.11
SUBAROUP Iif
24
Life {2000 hrs. e+12222) 4.7.14
SUPRABOUP Y
" 4.7.18 __N/A - 9%

Resistance to 8olvenis
{when applloable)

HOTE; Capsaoliors furniated sgainet the applloabie speocifiostion and as repressented by this
test dain maet all require=ants.

Qertifled by:

BPRAGUE
QAR FOREMAN

*» N/A (o gold plated termination finishes.
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SPRAGUE o§/ ;jﬁp: S7;
CONCORD, NEW HAMPBHIRE . / 16792
o Qe s, o/ 3 7
CUSTOMER NAME —

- %
CUBTOMER ORDER #__ gX /23 p ~ LOTH#/DATE cope A5097-/ //5&5

GUBTOMER PART # 1) 21/ )15 é 8PRAGUE M.0. /53 ?7 A
: AMOUNT BHIPPED X70
SUMMARY OF TEST DATA
MIL-C-66365C

g ¢
SUBGROUP | (100%) BEE. AMOUNT  AMOQUNT ALLOWED
Welbull Life 47.47 100%  F/R~ .00/7 - NIA
- i
DC Leakage - . 4.7.4 ﬂ— - 04...:- -
Capaoltance - 4.7.6 Sampling o 0
Disslpation Facler T 4.7.8 ° 0
E8R (when applloable) 4.7.10 0 0 o
Mechanloal Exam 4.7.2 A a Q
SUBGRQUP 1]
13 0
Visual Exam 4.7.2 — 0
SUBGBQUP 1Y ) !
Blabllity at Low & 4.7.12 13 0 0
Hlgh Temperatlure ’
SUBGROQUP V¥V
Solderabllity «- . VotloBB TE 2 0
GERQUP € INSPECTION DATA
SUBGROUP |
Yibration, High Freguenoy, 4.7.7 12
Thermal 8hook 4.7.8
SUBGROUP 1] 1
- o . 18
Aeslstanoe To Eclcer Heet 4.7.8
Molslure Reslstance 4.7.11
SUBGROUP (i}
24

Life (2000 hrs. e+i225C) 4.7.14
SUBGROUP VY

4.7.16 _ N/A c

Reslslanoe {o 8olven'ls
(when applloable)

ROTE: Capaoltors furnished 21g2inst tha applloadle speocifiostion and as represented by thils

- ° -~ ) \
Oertitied by: \L(,cz/u I \Z()«ouLa/m;:/'

8PRAQUE
* N/A to gold plaled lerminatlion finlshos. QAR FOREMAN

leatl dalx maet =1} raguiremants,




JAN £S5 793 11:45 CRLCAP4BB2628272

A

CALIFORNIA CAPACITOR, INC.

- CERTIFICATE OF COMPL.TANCE

DATE:1/25/93

PURCEASER! "LAWRENCE LIVERMORE LABS
ORDER #: 3231974

ITEM: =

N

500pce. CDR32BX333AKUS

xk

5300PCS. CDR32BX103BRUS

THIS IS TO CERTIFY THAT THE MATERIALS, PROCESSES AND
FINISHED PARTS USED IN THE MANUFACTURE OF THESE ITEMS
WERE CONTROLLED AND TESTED IN ACCORDANCE WITH TEE
APPLICARLI SPECIFICATIONS.

OBJECTIVZ QUALITY EVIDENCE AND SUBSTANTIATIVE TEST DATA
IS ON FILE FOR EXAMINATION UPON REQUEST.

‘PIMOTHY D. BILYR _
7ﬂ%k2%%?

— — -

Poetit™ brand fax transmittal mema 7671 [#ctrages s\
ISR AL

S “ CHhI-C |
Tax i &NV - " q 08)3&’3"6000
0O 25 BaGB=T (YR 34007

b
o
=

1375 Centre Pointe Drive « Miloitas. CA 95035-6834 - (408) 262.6000




SENT BYsXerox Teleccpier 7020 5 1-22-93 ; B:56AH - 510423438863¢& =
CAL CALIFORNIA CAPACITOR, INC. "

\CATD 1578 Centre Poire= Dive ® Mliphtas, CA 950356834
(408) 2526000

. CUSTOMER P/O NUMBER
Lot e
- : 2%:1974
~ |
BILL TO SHIP TO
LAWRENCE LIVERKGRE LABS T UaNRENS! LIUTUROTE LASS
PO’ BGX 5¢01/ACCT. DEPT. S906 EAST axk'a'.z-aepr
L1YERMORE, Ca. LIVERMOBE . £4. <2550
't— 94550 L
SOMPLETE PARTIAL] X pronE: 51042212100 EXT.: awea. KAY MINKLEK
AREA CUBTOMER CODE SALESHMAN NVOICE DATE FD.B._' aHlPPED ViA
w13 | A23999 478 ®1/13/93 SHIP/’ 2SS
Het H [ M U }
1 | avi | cpr32BX1E33KUS ) G s¢e |
° .B1UF i8eV
DXA2 PRIORITY RATING
CONTRACTEW~-7405~ENG~4pB
SPECTFICAFION IKFORXATION:
*PKG.MURET NOT BE S2ENED BY LLNL|REC. CONFENTS WIil
- .- o - . \ b
" TOTAL UNITS SHIPPED: 500
. .
- - ;
a”) "[ -4 ‘
/C 'F’ C’;[ 1 rt 3 %
ey =, <
~ [9R
4 1 i
“f
F ‘ :
'
4

ALL CLAIMS MUST BE MADE IN WRITING WITHIN FIVE DAYS AFTER RECEIPT OF GOODS

P ACKI NG Sup RETURN NO GOODS WITHOUT OUR PREVIOUS WRITTEN AUTHORIZATION

]

EEN SHP/RCRD YELLOW.- PACKI(\G SLIP, WHITE - SALES REC'D.

A




...... PPV ISV - -

D 100 MIDLAND AVE. ® PORTCHESTER, KY 10573
PH: (914) 937-7400

5? military distribution spedalists

A Certlﬁcate of Conformance

and Procurement Traceability

\TTENTION: QUALITY ASSURANCE DEPARTMENT DATE
CUSTOMER NAME AND ADDRESS MANUFACTURER ASSEMBLY CODE
VSRR 3 SR
HTOTE i
FOOROE Sof PART NUMBER MIL SPEC UM QUANTITY M-S
TUERMORE R 5 :
R CDREZEFSTORIUR 2 fa
CUSTOMER PURCHASE ORDER = T YPE:
CERTIFICATION TYPE O ILSIEEGE D MILR COMMERCIAS
T D PER M{L-M-38510 D PER MIL STD 883 D MILC

DATE CODE T &7 ~ N

RETEST ]

i
o

EXPIRATION ﬁ

The undersigned certifies that all articles included in each shipment under
the above purchase order are in accordance with said purchase order and with &ll
requirements, specifications and drawings referenced therein; and that records of
inspection and test providing objective evidence of the foregoing are on file at this
facility, or at the manufacturer's plant, and are available upon request. Certification
that this shipment is a part of the shipment covered by the manufacturer’s
documentation.

vy resy

o /////4

// AUTEORIZED QUALITY ASS =222 %SPECTOR

WHEN CHECKED MANUFACTURER'S CERTIFICATE ATTACHED

NOTICE REGARDING RETUR™ ACCEPTANCE OF MATERIAL.

ZEUS cannot zccept the rezu-~ - 3~ ¢ 1ot or any part of this lot which does not include the ariginal or copies of this anc c1—=-
documents supplied with thig s~ - —=-~~

REV BE£.20-3¢




K3

KEMET ELECTRONICS CORPORATION

HIGHWAY 385 E.

—
o,

GREENVIILLE, SGUTH CAROLINA

B803/963-6300 - FaXx:

ADDRESS REPLY TO:
F. Q. BOX 5928
GREENVILLE, S. C.

TO : ZEUS SEMICAP,

o~ —

REF: PURTHASE GRIER

WE HEREBY CERTIFY THAT THE

COMPANY ABRALNST THE
ACCORDANCE WITH THA

KEMET PART

MUMBRR:

CUSTOMER PART RNUMSE

DATEZ.OT

13

SILITARY

COTE(Sy:

N 2T

PORT
MILITARY INSPECTI
TOTAL QUANTITY

INUDICE NUMBER:

335 ;77/2[ S

810/2B7-2536

2924606
803/7463-6323 G704986 - TUX:

292806

1
»

CERTIFICATE OF

COMPLIANCE

INC.

NUMBER: 749137

CAPACITORS SUFPLIED TO THE ABOVE NAMED
REFERENCED PURCHASE ORIER WERE MAMUFACTURED IN
PURLCHA ORUER AND ALL APPLICABLE DOCUNENTS.

(o ¥

r S
Cil204AN470U1.BRIE75064

R (IF APPLICABLE>: C1206N470J1GRH7ZS06

IIF CRRIZBFAZORILR

TA37LH

APRFILICABLES :

o
N

FONUMBER{S)Y (IF APPLICABLE):

FED: 150
UOLASHE LINE: 1045
{8 {IF aPPLICAR.Er:

(1O0/16/791)

CERTIFIED BY:

24 fégﬁ///W/-’/j'Zj

KEMET L_Tﬁ.éul_ 1t CONTROL/DATE




Certificate of Compliance

TO:_Un‘Lvo*rt'H‘y af California

rron~e .33

7000 Zast Ave.

Livermzore, CA 94550

Date_10-~9-92-

It is hereby certified that the products (Madel numbers listed below) supplied
to_lawrence Livermore Lab on Purchase Order No,_ B227575___,
are in conformance with al your purchase order requirements, including applicable
government, your or other specifications and. drawings, to the extent specified.

The required <est and/or inspection reports resulting from compliance with applicable
purchase order requirements are on file and available for review by your representative or
government i~spectors at any reasonable time.

ANALOG DEVICES, INC.

—
0
~1

|(J
Q)
W
M

tty
(9]
-
Q
w

’ @m‘ﬁc/rized Signature

Andrdw Spisak/ Office Manager

ANALOG DEVICES, INC.

ROU™E 1 INDUSTRIAL PARK ® NORWOCD, MASSACHUSETTS 02062 ® TEL: 617/328-4700




Certifirate of Compliance

To:_Hnivs-e*=y of California

Lawrencs Tistoymare Lah

Date_10-9-92-

It is hereby cetified that the products (Madel numbers listed below) supplied
to Lawrence Livermore Lab on Purchase Order No, B227575  ,

are in conforma~cc with al your purchase order requirements, including applicable
government, vc=- or other specifications and drawings, to the extent specified.

The required test znd/or inspection reports resulting from compliance with applicable
purchase order racuirements are on file and available for review by your representative or
governmensi nsc=CICrs at sny reasonable time.

ANALOG DEVICES, INC.

‘ ! . 0
Aulthjonzed Signature
Ancdxrdw Spisak/ Offices Manacer

R ANALOG DEVICES, INC.

4 RoU~E * .~ JUSTRIAL PARK € NORWOOD, MASSACHUSETTS 02062 ® TEL: £17/329-4700

™




Certifirate of Compliance

To: Ilnjyare’sy of California

-

Iistavymore Lab .

{3 -an~s

Oate_10-0-G2-

It is hereby ceified that the products {Model numbers listed below} supplied
to Lawrence _ivermore iab on Purchase Order Ne, B227575 -

are in confermanec with all your purchase order requirements, including applicable
government, ycu- or other specifications and drawings, 10 the extent specified.

The required 25t z6d/0r inspection reparts resulting from compliance with applicable
purchase order racuirements are on file and available for review by your representative or
government TST2CICrs at any reasonaple time.

ANALOG DEVICES, INC.

/ ~ 7

i
A&ﬁ‘{c{rized Signature
Andrew Spisak/ Office Manager

JFANALOG DEVICES, INC.

24 RCU™E * .~IUSTIIAL PARK © NORWOOD, MASSACHUSETTS 02062 8 TEL: €17/328-4700




IVin-=-Con
[ S>> ]

Q 0011
ACCEPTANCE DATA
"CUSTOMER ?.0.% B2L,30653 M.E.C. JOBI___30/0G3
CUSTOMER 22T # | M.E.C. PART # pg3513/0L=- GOLN
LOT SIZE 32 pcs DATE CODE OR 10T # 330§
i
SAMPLE INSP| °
CHARACTZRISTIC SIZE | PASY FATIl BY NOTES
AQL a
VISUAL 1.0 )3 0 5
AQL
DIMENSIONAL 1.0 131 0
AQL 0 100 V. D. C.
INSULATIOR Z=S. 1.0 | /3 5000 MEG
AQL
D.W.V. 1(,10 13 & 5007900 VRMS
CONTACT RISISTANCE 213 |0
MATING/UN“:TI53 FORCES éf 12 | o 31 LS. 1y 0ZS MAX.

DATE.  9-95.93




Viin-=-Con
L

>3 ]

Q 0011

ACCEPTANCE DATA
cusToMER F.2.2 B 2319 2./ M.E.C. JOB# 21 o p 70
CUSTOMER Pi3T = — M.E.C. PART # MR 383 /04 ~G ol
] / ¥ L 4
' C
LOT SIZE 30 PQS DATE CODE OR LOT # 9;24—‘5
_ SAMPLE INSP.
CHARACTZZISTIC SIZE | PASY FAIIl “BY NOTES
AQL N
YTCIAT 10 | B | o @
AQL
DIMENSIONAL 1.0 [ ]3| @
AQL . % 100 V. D. C.
INSULATION 5. 10 |2 )0 23| 5000 vrG
¢ AQL e
| p..v. S 13 e @ 600/900 VRMS
1! C \r;“?
ZONTACT ERSIITANCE O3 e | W
i 1.0 | Vel .
| OMATING/UNMATING TORCES o 13 &) 25 21 iss. | L1 0ZS MaX.

nemre 1.1, 4o




Certificate Of Compliance

[t is hereby certified that the parts furnished on this

Certificate Of Compliance have been manufactured in

conformance with the requirements of all applicable

drawings and specifications as defined by the purchase
order,

Customer Part Number

Calogic Part Number SS7 2048
Purchase Order Number \72 ) 3/?\5"—3 =S
Lot f__ 772~ (Z 3

Quantity AEHT

Wafers(s) #

CORPORANOM E

,’/'

‘,‘ / /e 3 /' s s i
/ el 40 gl d ol S
. A4
Qualily Agsurancoe

L) ) L P
P A Wy
. Date
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FLitwiuen, - -. .

520 DBERCURT .z
SUMBYVALE . (A <<358.33:1 4 accerdance uith the requiresents of the applicable specifications.
P AT 7 30 -0 300 S A tio metallic ectcury compounds are used in the process or i fwe 1:-7c
furnished herein. laspections andfor tests have deen perforaed as
UPS SHIPPER 4 (& @-235-147 applicable. on both a variable and 60-K0-60 basis, utiliziag equipmer: _:
accordance vith the requirements of 31-$T0-45662.
SHIP VIA: Ur: * Documentary evidence in the fora of fest andfor inspection rem:-zs i-¢
on file and are available upon request. @\.\ \ u{l
SLIe  PACK DATE SULIDNER POY A |
24901 j 08-1%--92 2229231 Quality Representative
Sce comments
h celowo.
IP T0: UCLLNL BILL T0: UNIV. CAL. LAWRENCE NAT.
7060 EAST AVENUC P. 0. BOX 5881
LIVERMORE CA 94552 LIVERHMORE CA 94550
DATE: (9-18--%7 IO Gew JHEIOE ¢ L, OUTIEIRE - NGY WE ]GH'I'::SS__[__;__ Page - -~
E 8IHM__ RART nUZUIC . AP Jin Gix SHIPPED
CLOL el 1547 Se ¢ \ 72
con
.\
Lt pndaly iR »T
COR
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P S

Y THOMSON COMPONENTS AND TUBES CORPORATION
THOMSON MILITARY AND SPACE COMPONENTS DIVISION

40G Commerce Way

Post Office Box 540
Totowa, New Jersey 7511
Telepnone 201 812-C¢

FAX 201-812.9350
CERTIFICATE OF CONFORMANCE
—QSC2—
TO:_LLNL DATE: 10-13-92

7000 EAST AVE, LIVERMORE, CA 94550

(CUSTOMER'S NAME AND ADDRESS)
CUSTOMER P/O:  B228341

TETD ORDER CONTIRMATION: CCD1038

SHIPPING DOCUMENT: 210102247

DEVICE TYPE: T=73S0C

IOT SIZE: SHIPPED QUANTITY: 20
LOT NUMBER:

DATE CODE: REINSPECTION DATE:

GENERIC SPECIFXICATION: 1988 CCD DATABOOK REV:
DETAIL SPECIFICATION: REV:

SCREENING Cz3SS:

REMARKS:
OLD PART NUM3ZX : THX33501

THE UNDERSIGXZ2 CERTIFY THAT THE PARTS LISTED  UNDER YOUR
PURCHASE CRDZIR SHOWN ABOVE ARE PART OF THE SHIPMENT COVERED
BY THE MANUFACTTRER’S CERTIFICATION ATTACHED, THAT ALL
PRODUCTS ARZ 23 SESCRIBED ON THE CERTIFICATE, AND THAT
PRODUCTS HAVE 3ZZX EANDLED IN ACCORDANCE WITH JEDEC
PUBLICATICN i0% % i6S WHEN IN POSSESSIGN OF AROVE

VENDOR.
DATE T30 INSPECTOR " MILITARY APPROVAL
TN ~Se {WHEN REQUESTED)
10-14-92 W"bg L
[
NCTE: WHEN REFZIRRING TO THESE PARTICULAR DEVICES, PLEASE
MENTION THE TOLLOWING INSPECTION NUMBER:
2D10034/21.182247 .

. Lo, o 6 oo o =




" THOMSON COMPONENTS AND TUBES CORPORATION
THOMSON MILITARY AND SPACE COMPONENTS DIVISION

40G Commarce Way

Post Office Box 540
Totowa, New Jersey 07511
Telephone 201 812-8000

FAX 201-812-9350
CERTIFICATE OF CONFORMANCE
—0QSC2-

TO:_LLNL DATE: 10-13-S2

7900 EAST AVE, LIVERMORE, CA 94550

(CUSTOMEK 'S NAME AND ADDRESS)

CUSTOMER P/O:  B228341
TETD ORDER CONTIRMATION: CCD1038

SHIPPING DOCUMENT: 210102247

DEVICE TYPE: TX7953C

LOT SIZE: SHIPPED QUANTITY: 20

LOT NUMBER:

DATE CODE: REINSPECTION DATE:

GENERIC SPECIF:CazION: _1988 CCD DATABOOK REV:
DETAIL SPECIFICATION: REV:

SCREENING CILASS:

REMARKS:
OLD PART NUMBER : THX33501

THE UNDERSIGNED TIRTIFY THAT THE PARTS LISTED UNDER YOUR
PURCHASE ORDER SHOWN ASOVE ARE PART OF THE SHIPMENT COVERE
- BY THE MANUFACTTURER’S CERTIFICATION RTTACHED, THEAT ALL
PRODUCTS ARE AS DISCRIBED ON THE CERTIFICATE, AND THAT
PRODUCTS HAVE BEIZIX HANWDIED IN ACCORDANCE WITH JEDEC
PUBLICATICN 108 & 106 WHEN IN POSSESSIGN OF AROVE

VENDOR -
DATE Z3= INSPECTOR MILITARY APPROVAL
e, {WHEN REQUESTED)
‘ //
10-14-S2 1% ¢3
T

NCTE: WHEN REFERZING TO THESE PARTICULRR DEVICES, PLEASE
MENTION THE FOLLCWING INSPECTION NUMBER:
2D10034/21.1¢2247
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Micro Power Systems

A

CERTIFICATE OF CONFORMANCE

T0: (AL Lamuves—ce, [_ivornone [albs .
F000__eBT VS
L vern,o NN CA-qeegsD

DATE: M 320, 199>

SALES ORDERNO: 2, 00, F¢,
PURCHASE ORDERNO: T 22906 ( £9

CUSTOMER PART NO: P Folup ATL /883

CUSTOMER DWG NO: LOT NO: 74,8586 84 A (-3
MPS PART NO: 684 A = TL - -F£3 QUANTITY: 5D
COUNTRY OF CRIGIN:  /; C A DATECODE: 248 922¢

LAST ELECTRICAL TEST DATE: ?/&7 / G

SELLER CERTIFIES THAT:

1. The parts furnished against this purchase order were produced in conformance
with all conracizally epplicable specifications.

"~ 2. Datataken to characierize the final product under the above purchase order is
available for exzminzation by duly authorized personnel.

SELLER: MICRGC POWER SYSTEMS, INC.

QUALITY REPRESENTATIVE: M

TITLE: QA Specialist

P.C. Sox 54965, 3100 Alfred Street, Santa Clara 95094-0965
Telephone: (408) 727-5350 Fax: (408) 562-3605

Exhibit 1l SPECIFICATION NUMBER: QA-303, Rev. F, Page 1 of 12
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Micro Power Systems

0,

STIFICATE OF CONFORMANCE

TO: ULC WL;V%W\QJM
Fooo  fLadd A iun—st— :

Li ver nio~a_ CA.9uglo

DATE: Q. /5, (595>
SALES ORDERNO: 9 © 5 ¢,
PURCHASE ORDEANO: D33 9p ¢ £9
CUSTOMER PARTNO: MY Zod Yy ATL /4B

CUSTOMER D.¥G NO: LOT NO: 7488080 |~ — ¢
MPS PART NO: ¢ iz ATl _£F3 QUANTITY:  ]/) |
COUNTRYOF CRIGIN: [/ ( A DATE CODE: QR 9 20¢
LAST ELECTRICAL TESTDATE: )p /5 /95
: { 7

SELLER CERTIFIES THAT:

1. The paris furnished egainst this purchase order were produced in conformance
with all ccnir=zualiy applicable specifications.

2. Dazta taken 1z chzracterize the final product under the above purchase order is

aveilable icr exzminztion by duly authorized personnel.

0

SELLER:  MICRZ POWER SYSTEMS, INC.
/ 9
QUALTY REPRESENTATIVE: %// 2 :ZZZ(}M

TITLZ: QA Specialist

F.C. Box 34885, 3102 Alired Street, Santa Clara 95094-0965
Telephone: (<03 727-5350 Fax: (408) 562-380S

Exhitit 11 SPECIFICATION NUMBER: QA-303, Rev. F, Page 1 of 12




02

16/83 10:14

o408 562 3605

HICRO POWER SYS.

Z£2392

DOCUMENT NUMBER:  RA-304 QUALIFICATION YA -Ti~--943
TEST DATA MANUFACTURING PROOUCT CO0s
FLOW TRAVELER QA REPORT #:
REVIECN #| Originator {fate DATE:
oSaS o
0 1e5e bl m LOT =: 72590 8405-3
Micro Power Systems | DATE CODE: 238 922(
TEST PER 883 CLASS B MS00S PAGE 1 OF 1§
FLASH CONVERTERS GRAQUP A TEST DATA
CUSTOMER P.0. NUMBER
CUST P/N SALES ORDER
DRAWING =
TESTS LTPD DEVICES SAMPLED ACC= 1] IN lOUT JREU=} PRIC
BGROUP 1, +25°C 2 100 Yioniresl £ TO-C22
STATIC TESTS
SUBGROUP 2, +125°C 2 D0 y7:723 MeXol I, TO-052
STATIC TESTS ]
| suBGRoup 3, -55°C 2 {| /00 oot /o0 £ | TO-03Z
STATIC TESTS ]
SUBGROUP 7, +25°C 2 160 [ceypry e jro-csz
FUNCTIONAL TESTS :
-
TESTING COMPLETED AND APPROVED :
F 28 -]
Quality Assurance Date :

STATIC SENSITIVE PRODUCT ~ OBSERVE PROCESS 6P-006 AT Al TIMES

LOMTHICLLED DoTLY

SPECIFICATION N\inﬁﬂﬁl HA-BMHER 67 )Sage-s 035

S e . @ €

4
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Micm Power Systems

CERTIFICATE OF CONFORMANCE

T0: AL [ ot Ll‘veA/rwi‘/\Q/ ﬂt"l"‘"
Fooo  faod A punt—
| ver naore CA. 94530

pATE: Q. 15, (59>
SALES GRDERNO: 3 P 4 70,
PURCHASE ORDERNO: D33 9p ¢ £9
CUSTOMER PART NO: M 7684y ATL /683

CUSTOMER DWG NO: LOT NO: 7588084 A ) s -
MPS PART NO: 7, Ple ATl - _&33 ANTITY: ()
COUNTRY OF ORIGIN:  // C A DATE CODE: QR o 22

LAST ELECTRICAL TEST DATE: ) D / G /9 2
AR A |

SELLER CERTIFI=S THAT:

1. The paris f-nished against this purchase order were produced in conformance
with all ccrmzciually applicable specifications.

2. Data taken == cheracterize the final product under the above purchase order is
aveilable icr sxemination by duly authorized personnel.

SELLER:  MICZD POWER SYSTEMS, INC.
/4 )
QUALTY REPRESENTATIVE: Jil @M

TITL=Z: QA Specialist

2.0. Box 54865, 3100 Alired Street, Santa Clara 95094-0985
Telephone: (408) 727-5350 Fax: (408) 562-3605

Exhibit 11 SPECIFICATION NUMBER: QA-303, Rev. F, Page 1 cf 12
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Micro Power Systems

CERTIFICATE OF CONFORMANCE

TO: MVC/ L.%M l/( VoA AN (/q/@/l .
J000 ERA AVE -
L{ verpro N CA . qQursD

DATE: M 30, (99)-

SALES ORDER NO: ‘Bg@%

PURCHASE ORDERNO: D 2339 6 ( €9
CUSTOMER PARTNO: s Fhfur ATL [883

CUSTOMER DWG NO: LOT NO: 74,886 £tp /i -3
MPS PAATNO: 8L A~ TL--§&3 QUANTTY: 5D
COUNTRY OF ORIGIN: (1 A DATE CODE: 7’2,_8 S22

LAST ELECTRICAL TEST DATE: -
: _7z/92-

O™ IO ACMETIirss=—s T AT,

uced in conformance

/e purchase order is
! /
(%4

P.O. Box 54965, 3100 Alfred Street, Santa Clara 85094-0965
Telephone: (408) 727-5350 Fax: (408) 562-3605

Exhibit Il SPECIFICATION NUMBER: QA-303, Rev. F, Page 1 of 12




ALL AMERICGAN

a quality electronics distributor
16085 N.W. 52ND AVENUE, MIAMI, FLORIDA 33014-9317

CERTIFICATE OF CONFORMANCE

customer Name MVIN. CALTF LINEAMORE
AND ADDRESS. VIV EAMOEE NATL  LARS
1000 EAST AVEAUE R ECEINING
L\NeEamoee CA 44550

ALL AMERICAN CERTIFIES THAT THE MATERiAL SUPPLIED ON YOUR PURCHASE ORDE=

[ 1 2
Lo LY7o 12 IS DESIGNED TO MEET SPECIFICATIONS PE=:

1) O MIL-S-19500~ 2) 30 MIL-M-38510 3) O MIL-STD-883

4) O DESC DRAWING NO 5) A COMMERCI 4

QUANTITY. 250

SART NUMBER___1 C =8 ECA

' IANUFACTURER tEC

DATE CODE

DATE SHIPPED le—-k -9

NSPECTION DATE

ALL AMERICAN SEMICONDUCTOR CERTIFIES THAT ALL ARTICLES INCLUDED IN EACH SHIPMENT
UNDER THE ABOVE FURCHASE ORDER(S) ARE MANUFACTURED IN ACCORDANCE WITH ALL
MANUFACTURER'S AND/OR APPLICABLE MILITARY SPECIFICATIONS SO DESIGNATED ON SUBJECT
PURCHASE ORDER. AND FURTHER CERTIFIES THAT THIS SHIPMENT IS A PART OF THE SHIPMENT
COVERED BY THE MANUFACTURER'S DOCUMENTATION. TEST REPORTS FOR MATERIAL SUPPLIED ARZ
ON FILE, AND ARE AVAILABLE FOR EXAMINATION AT THE POINT OF MANUFACTURE.

Ml

QUALITY CONTROL DESIGNEE

MANUFACTURER'S CE=T FICATE ENCLOSED O




ALL AMVERIC

a quality electronics distributor
18085 N.W. 52ND AVENUE, MIAMI, FLORIDA 33014-9317

CERTIFICATE OF CONFORMANCE

cusToMERNAME MNTIN. CALTIF LIVEAMDBRE
anD ADDRESS IV ERmMmoR € NAT L Lags
1000 EpsST AVENUE L ECEINING
LINERmoOoRE, Ca G455 .

ALL AMERICAN CERTIFIES THAT THE MATERIAL SUPPLIED ON YOUR PURCHASE ORDES

—— /—7
b2 757173 IS DESIGNED TO MEET SPECIFICATIONS PER-
1) O MIL-S-195007 " 2) 0 MIL-M-38510 3) O MIL-STD-883
4) O DESC DRAWING NO 5) B-COMMERCIAL
P &
QUANTITY. 25¢

sARTNUMBER_ 1 C 4416 EC A

14ANUFACTURER tEL
SATE CODE
~aTEsHppED_ 16T ETTL

NSPECTION DATE

ALL AMERICAN Sz!.ICTNDUCTOR CERTIFIES THAT ALL ARTICLES INCLUDED IN EACH SHIPMENT
UNDER THE ABOVE FURCHASE ORDER(S) ARE MANUFACTURED IN ACCORDANCE WITH ALL
MANUFACTURER'S A#:D-OR APPLICABLE MILITARY SPECIFICAT_'IONS SO DESIGNATED ON SUBJECT
PURCHASE ORDER. ~~D FURTHER CERTIFIES THAT THIS SHIPMENT IS A PART OF THE SHIPMENT
COVERED BY THE MANLFACTURER'S DOCUMENTATION. TEST REPORTS FOR MATERIAL SUPPLIED ARE
ON FILE, AND ARE AVAIL=3LE FOR EXAMINATION AT THE POINT OF MANUFACTURE.

A1l

QUALITY CONTROL DESIGNEE

MANUFACTURER'S C==7 =/.CATE ENCLOSED O




PENSTOCK, INC. . This is to certify that the material furnished pursuant 25 tye pu:

520 MEICURY DRIVE order referenced belov has been manufactured, tested; and/cr issgected
SUNNYVALE, €A $35086-4018 accordance vith the requirements of the applicable specificazisns. *
PH:408-730-030¢ FAX:4508-730-4782 ¥o metallic mercury compounds are used in the precess e i1 The pi
furnished herein. Inspections andfor tests have been perforess os
UPS SHIPPER ¢ CA 9-65-148 applicable, on both a variable and 60-N0-60 basis, utilizing etuiseent
accordance vith the requirements of NI-STO-45662.
SHIF VvIa: UPS Documentary evidence In the form of test andfor Inspectiaa rasert:
_ on file and are available upon request. M \ Oﬁ\\g (n“
PACKSLIP PACK DATE CUSTOMER PO# v
P93243803 10-06-92 8229281 Quality Representaiise

SHIP TO: UCLLNL BILL TO: UNIV. CAL. LAWRENCE NAT.

7800 EAST AVENUE L P. 0. BOX 5881
LIVERMORE CA 94558 LIVERMORE CA 94559

R

JER DATE: ©9-18-92 JI0: UCLLN-2 INSIDE: NCG QUTSIDE: NC2 WEIGHT: Pazge 1 «
LINE 8IN PART M.=ZER APN U/t OTY SHIPPED

503 CLCe8Z~AlE 1547160 EA /OQ—\
con

DISCREPANCIES =LZ™ 3£ REPORTED WITHIN 5 DAYS.



viver FCIgIentey O 125 oeen manutactured, tested, andfor Inspected In

. .MYVALE, CA 94086~-4018 accordance with the ,.qulresents of the applicable specifications, P
PH:408-730-0300 FAX:408-730-4782 Ho metalllc mercury compounds are used In the process or In the parts i
furnished herefn, Inspections andfor tests have been performed as ¢

UPS SHIPPER # CA 9-6@1 48 appllcable, on both a variable and 60-N0-GO basis, utilizing equipment In {.

~ o/ accordance with the requirements of N1-570-45662, i

SHIP VIA: UP!%‘ Documentary evidence In the form of test and/or Inspection reports are ¢
on file and are avallable upon request, W \ \ \97\/ R

PACKSLIP PACK DATE CUSTOMER PO# 0 \ b
P3324902 10-01-92 8229281 Quality Representative "
’l

I

SHIP TO: UCLLNL BILL TO: UNIV. CAL. LAWRENCE NAT. L
{

7000 EAST AVENUE P. 0. BOX 5001 '

LIVERMORE CA 94550 LIVERMORE CA 94556
o or, - 511 o b ==

'RDER DATE: 0%-18-92 IDs UCLLN-2 . INSIDE: NCG OUTSIDE: NC2 WEIGHTLY '~ ~'V page. 1 of-1 .
; . ‘.

LINE  BIN PART NUMBER APN_ u/d QTY SHIPPED ,5
s,
003 CLC502AJE 184710  EA N 86 Y
com B8/0=4 ;

-

3

% / . (;l :l/'\a- S.
Yy Y YW i A

B ) } 7'1\ ,-\/‘ ) L |

~
c
\ -. o
RS
N)

e~
{3\
Y
]




NSLEALLILCUL AL DAL CULLL K

4 ANALOG DEVICES, INC.

»

3 HECHHOLOGY WAY « HOHWOOD, MASSACHUSET TS 02062 » TEL 617/329-4700

e 5 UNIVERSITY OF CALIFORNIA ! UMNIV QF CALIFORNIA
i 0| LAWRENCE LIVERMORE LLABORATORY LAWREMCE LIVERMORE LAB
R LI ACCOUNTING OFFICE 7000 EAST AVE
P O BOX 3001
T
© ] LIVERMORE L IVERMORE
CA 94551 1015 vs Ca  R4550 1015 v§ #REPRIi
= - BR43191
CUSTOMER PURCHASE ORDER NO. DATE OF ORDER . ,
N _B243191 . 02/17/93
PRINT DATE
02/19/%3
DATE CODES AS REQUIRED SALES CATALOG NUMBER DESCRIPTION QTY. SHIP
l-\...:.k.iiix-tﬂlﬂﬂw‘mﬁ.sﬂa.m\i “»FLI ’ .-N “
COMPLIANT 18 Lokt , ADSSBTE/8838 IC, MONO 8-BIT D/A CONVER 40 ;
_ﬁH_L.lh..m.—u.lmm@ C _ ! ..s’ — .%‘ TN i
{ __ acf o Pt .”.._
G !
88 L

It Is hereby certified that the products
In conlormance with all purchase order
lo the extent specified. All 883 product is
The required test and traceability documentation resultin
for review by your representative or government inspect

(Model numbers listed ahove) supplied on the above referenced purchase order, are w
requirements, including applicable government, or olher specitications and drawings,
compliant to paragraph 1.2.1 of MIL- STD-883,

g from compliance with applicable requirements are on file and availahle Y T g
ors at any reasonable time. x By -

JTHORIZED ANALOG DLVICES QUALITY CONIROL RCPRESENTATIVE

1
7/

A
¥



(ertificade ot Cnnpliance

R
R
v

r

. e ——tua »

5 (S)UNIVERSITY OF caLIFORNIA k ANALOG DEVICES, INC.
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2.2

Scope.

This documnent specifies equipment and procedures required to verify the electrical performance
of the ACTEL Camera Printed Wiring Assembly (LEA92-3128-02) in the startracker
configuration.

Oscilloscope camera photos and graphs should be attached to the test procedure. Other printer
data should be placed in a document protector and inserted in this certification log.

Section 16 describes those tests that are required after conformal coating.

Required Documents and Test Equipment.

Required Documents:

Actel Camera PWB Schematic, LEA92-3128-01-0C OR LEA92-3128-11-0C
Actel Camera PWB Assembly Drawing, LEA92-3128-03 .
SUN DatacubeTest Station

A_Short Guide o Running hspcube , C1-S1-002

Required Test Equipment:
SUN DatacubeTest Station

includes: Protomax Interface

$1/S2 Data Interface Power Supply, AIT EE-0090-10

Engineering TH7883 CCD for test purposes
Digital voltmeter such as Fluke model 77
AM 503 Current Probe (2ea) powered by a TMS02A Power Supply
Tektronix 2465B Analog Oscilloscope with P6106A probes (4ea)
Oscilloscope recording camera
Tektronix TDS340 Digital Oscilloscope
Hewlett Packard Desk Jet 500 Printer
HP 4194 Impedance Gain-Phase Analyzer, with probe and RG 58 cabling
Tektronix HC100 color plotter
Philips PM 3585, 200 MHz Logic Analyzer
TV Optoliner Model K-4000 (with neutral density (ND) filters) and Lamphead
HeNe Laser, ImW at 632.8nm (with ND filters)
Surface mount testing probes,
Tektronix 20-pin and 44-pin SMQK1 PLCC
Actel Camera board carrier mount, to prevent carrier/pc card flexing
PC board holder/clamp
Video Copier Processor Tekironix Model HC02
Environmental chamber
Timer
Black cloth or an opaque cover for the CCD
Packing Foam
Breakout Connector. 51 contact miniD

The above listed test equipment MUST have calibration dates within one year
of test integration. Calibration records should also be available for inspection.

Any fabricated testing hardware, such as the 51-pin breakout connector,MUST
have quality assurance tagging and records stating such.



3.

Conditions and Requirements

3.1

3.4

3.5

Precautions

(1) Responsibility for Safety. All personnel are responsible for maintaining a safe
work environment. The Test Conductor or cognizant operator shall assure that
appropriate safe practices are implemented during these operations, and that operations
are performed in a proper order.

(2) ESDS Equipment. The test specimen contains electrostatic- sensitive devices which
are exposed at the electrical interfaces. Therefore, it shall be handled per MIL-STD-
1686 Class 1. The test specimen, the test operator (using wrist straps), and related
electical test equipment shall be connected to a common ground before any electrical

mating or de-mating operations, and during the use of any electrical test equipment
probes. There shall be no "hot-plugging" of the test specimen with any test equipment.

(3)Examine Connectors. Before mating any flight connector, examine the connector
and the connector with which it is to be mated, to assure that there are no interferences
at the pin interface. Connector savers will be used at all times.

Cleanliness and Environment

(1) Standard laboratory conditions of atmospheric temperature, pressure, and humidity
are acceptable for the testing defined herein.

(2) Normal housekeeping standards will be required. If appropriate, the unit may be
cleaned prior to installation into the next assembly, or prior to return to storage.

Quality Assurance (QA) Provisions

QA provisions operative during activities defined in this procedure shall be as specified
in the project's QA Plan. This section identifies the interfaces between QA and test
personnel. QA and test personnel are jointly responsible for the effectiveness of these
interfaces in implementing the QA provisions.

(1) QA shall be notified, in advance, of performance of any activities described in this
procedure. A QA Inspector may monitor those activities as is deemed necessary or
appropriate, in accordance with the project QA Plan. The inspector shall verify that the
proper revision of this procedure is used, and that the required Certification Log is in
proper order. QA will then give the "OK to Test" prior to the start of test activities.

(2) The QA Inspector shall verify: that calibration is current for all measuring equipment
used in these operations, and will not expire prior to completion of these operations;
that applicable project-specific electrical support test equipment (STE) has been
properly certified and tagged; and that applicable lifting and handling STE has been
properly proof tested and tagged.




Quality Assurance (QA) Provisions (continuation)

(3) The QA Inspector may assist in assuring that the precautionary and environmental
requirements stated in 3.1 and 3.2 are met. He shall also, at his discretion, assist in the
inspection of test setups prior to application of power to a test specimen, and prior to
any mechanism-assisted lifts or moves.

(4) Upon the occurrence of a test anomaly (any event that deviates from the planned
procedures, exceeds normal variations, or generates unexpected data), operation of the
test artcle shall be stopped immediately. All other test conditions and parameters shall
be maintained (except as those conditions may pose an immediate hazard). The QA
Inspector shall be notified that a test anomaly has occurred.

(5) The QA Inspector or Test Conductor (with QA concurrence) shall note each test
anomaly on the Failure Reporting And Corrective Action System (FRACAS). The
Inspector and the Test Conductor shall review the anomaly. Minor troubleshooting may
be done to determine the cause of the anomaly; however, no disassembly or other
actions that present a risk to the test article shall be allowed. If the anomaly is found to
result from human error or test equipment problems that have not affected the test
article, corrective action shall be taken and testing may continue. All troubleshooting
steps and results shall be recorded on the FRACAS. The Test Conductor shall
supervise any troubleshooting or retesting required in resolving test anomalies.

(6) If a test anomaly cannot be resolved as described above, the Project Engineer shall
be notified. If the action indicates that a rework or repair may be required, the anomaly
and troubleshooting results shall be noted in the Action Item List (AIL) portion of the
Certificaion Log, Fracus report and a Material Discrepancy Report (MDR) shall be

initiated (if required) and processed as prescribed in the QA Plan.

(7) The QA Inspector shall stamp log entries as appropriate, attesting to the proper
completion of these operations as previously approved in this procedure document.




3. SUN DatacubeTest Station
The LLNL SUN Test Station layout looks like this:

CAMERA TESTPAD
PROTOMAX
SUN MONTOR INTERFACE
PRINT=R MONITOR
CAMERA
SUNKEYBOARD e

HOLDER
Hee
X
(ceiling ionizer) OPTOLNER —

with FLASHHEAD

ANDNDHOLDER
THERMAL
CHAMBER

The work station area must be electro-statically protected and approved.

A Short Guide 10 Running hspcube , C1-S1-002, by Ray Aley, Hye-Sook Park, and Eric
Parker explains the Sun3 Computer-Datacube workstation and the software imaging options
for the Startracker (S1), UV-Visible (S2), and Lidar (S4) modes.

5. Printed Wiring Assembly Specificity

5.1 Inspection
Inspect the carrier mounted Actel board for any conflict with the configuration table, assembly
drawing or obvious fabrication flaws. Inspect the action item list of the certification log for any
anomalies. NOTE!! The camera board should remain attached to the carrier mount until
ultimately bent and housed.!!

SNy O4-Clo Inspection completed By LK Date 8/ 6 / 73
initials



5.2

Power Plane Resistance Measurements

Measure power plane resistances at J1.
pin# vs pird#

DVM({common) DVMsignal)

5 (AGND) 39 (+15VDC)
i 4 (-15VDC)
i 37 (+5VDC)
i 38 (+5VDC)
. 3 (5VDC)
; 40  (+5VIN)

20 (DGND) - 5
- 39
- 37
- 38
- 3
- 40

39 (+15VDC) - 4
. 37
- 38
- 3
- 40

4 (-15VDC) - 37
- 38
- 3
- 40

37 (+5VDC) 38
3

- 40

40

3 (-5VDC)

expected Q

22MQ
22MQ
=4798)
=4798
=1.54kQ
=2.9kQ

=.2Q)
>2MQ
=468Q
=468

=1.5kQ
=3KQ

211KQ
>2MQ
22MQ
=2MQ
>2MQ

>2MQ
>2MQ
>2MQ
>2MQ

=.3Q
=2kQ
>3KQ

=4.5kQ

NOTE: NO cable attached!

measured Q

>2M QO

>2M 0

470 0

4D

.54k ©

4.36K 0

3

> 2M

470

410

ST

+.37

1z

>2M

72M

> 2zM

V2™

QRO PR RO




5.3

Power Plane Voltage Measurements

Using a flight certified breakout connector, verify power voltages at camera connector before

attaching it to the camera board. Complete the table below, then turn off the power. Use J1-pin
20 for DVM ground.

p.s. %3
£1 Pin Breakout Cable J1 pin # Expected V Measured V
51 Pin Connector 51 Socket Connector
| 1] 39 +15V. +)539
Y MC=-31S6ES
MCE-51P6ES 4 -15V - /S- . 1@
Probe points 3738 +5VDC +5.1%
E E 3 -5V ~5 .40
- 40 +5SVAIN  + 5.1%

Cable voltages satisfied, now measure the power plane voltages. Connect camera side of the
breakout connector to the camera board. Once the breakout is attached to the camera board,
leave it in place throughout the testing procedure to save the board's connector.

Power up the camera board and record the voltages between single point ground (SPG) or TP1
and indicated volmage points:

PRIMARY SIDE . SECONDARY SIDE

+5.0V
U12-pin 16 5.0 v +C10 5.27 y
U25-pin 16 S 02y
U2-pins 4, 9,
15,16 5.0 y
U26-pins 3, 14,
16,25,35_5<9%2 v
U5-pin 22 5.02 vy
U6-pin 16 S.ot
U7-pin16  __ 507 v
+5.0VA
+C1 f.61 v U32-pin14 1oy
U8-pins 7,15, ¢
18,21,23, 26 7o v
U1-pin 7 4.50 v
U24-pin 7 4 4y
Dé-pin 2 $6p v




5.4

PRIMARY SIDE

-:_(%1.2& =53 v
Ut-pin 4 ~5'7
U24-pin 4 -c1 3| v
Q1-pin 4 =53 v
Q4-pins 4 5% v
+15.0V

Q2-pin 3 19/3 v
U17-pin 1 5 \
U14-pin 7 /5718 v
-15.0V )
U14-pin 4 577

CCD Bias Voltage Measurements

St— =0v _Vss
S2 & S4— =-3.0v_Vss

U19-pins 1, 10
and 17 o v
St— =1.5v Vgs
S2 &S4— =2.5v_Vgs

U19-pin 20 -

=13.0v_ Vdr
U19-pin 18 13.1%

=15.0v_Vdd
U19-pins 5,
andts  _ /S8 y

SECONDARY SIDE

+C9
U18-pin 1
U27-pin 8
U3-pin 8
D3-pin 2

-C52
U3-pin 4
U27-pin 4

U3-pin 1

U3-pin 7

Q9-pin 4
Q10-pin 4
Q11-pin 4

/ST v
B v
}St¥) v
1529 v

/(‘n v

-1§5.18 v
—/.;-"1/8 v
—1518 v

[3-1C

—¥¢ 30 -

—St3D v
~8:36 v

10




PRIMARY SIDE SECONDARY SIDE

Reference Voitage Measurements

10.0V_ref D3-pin 6 4-73 v
0.1V_DARK REF +C93 R /0-0‘7‘7 L. 877793
U27-pin 3 708 ) 0.099, 85Lx 5;7/93

10.7VA_clocking ref (OL1. GR, GRFET)
U17-pin 3 [0.%2 v

U11-pin6 /0. 87 y

U30-pin 6 /483 v

10.7VB clocking ref- (P, @P
U18-pin 3 /967 v
U9-pin 6 /2.7 v
U10-pin 6 t0.67 v

U22-pin 6 70-63 v
U23-pin 6 [0-67 v

Analog to digital (Nlj) converter reference voltages:

=2.5V A/D ref
U27-pin 5 2492y 2L >
expected volts measured volts
U8-pin 6 =0.620v . 617 v
U8-pin 22 ~1.245v V%A
U8-pin 9 ~1.875v /273 y
U8-pin 17 =2.500v 2:¥92 v

Video Clamping Voltage Measurements

expe olts measured volts o
okaY £«
U1-pin 8 ~=2.0v. 3.42 v :

s, T O

U24-pin 8 =3.5v \4
Ut-pin 5 ~1.0v ~].098 v
U24-pin 5 =-0.5v - 'gff( v

Turn off the test fixture.

11
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5.7

DC Steady State Current Measurements:

These measurements require an oscilloscope and the AM503 Current Probe powered by a
TM502A.

Operation of the AM 503 requires that the oscilloscope be set at 10mV/div and that the
probe be in the locked position.

Isolate and label the camera wiring harness with respect to the individual power voltages.
Note!! There are two +5VDC wires#37&38 so isolate these wires together.

Power up the camera board. Using the appropriate menu based on the camera board's
configuration (Startracker) disable the Video bus. Consult A Short Guide to Running
hspcube, C1-S1-002 for the necessary SASI or SUN keyboard commands.

With the Probe and Oscilloscope functional, attach the current probe around each input voltage
wire and in the case of the +5VDC the wire pair, each time acquiring and recording the
oscilloscope display. Note the units/div used at the AM503 so that the current can be
calculated.

Consult A Short Guide to Running hspcube, C1-S1-002 for the necessary SASI command to
enable the Video bus. Repeat the current measurements. Each time acquiring and recording
the oscilloscope display and recording the units/div used at the AMS503 so that the current can
be calculated.

Calculate the currents under each Video bus state and complete the table below.

Calculated Calculated
Voltages AMS503 | Current Video | Current Video
units/div_| Bus Disabled | Bus Enabled
vy |somef 10| 16/
5V Q\M-‘Ov 12726 131\b .
ovoe | el 50-Smk| B8Ew BB EEE
5V jom B #LL[E’%‘ wm A —‘ii-;%« R
SVAIN | SOmA| 1014 105 . @
SN#.0Y-0/(0 By&7€?‘-’ Date 8'7:7:)
initials passe

REMEMBER to attach your recorded documentation to this test procedure!
(A document protector is advised)
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Offset Digital-to-Analog (D/A) Verification

To verify data transfer and D/A output voltage, a Fluke 77 or voltmeter is needed.

Within the appropriate menu select and send the indicated offset data via the SASI . Measure
the output voltage of U32, AD558TE pins 19, 20. Record the results in the table below.

IMPORTANT: All readings must meet indicated tolerances!

Decimal - Measured
Data Input Expected Voltage Voltage Out
00 0.0V+10mV oS
01 80mV+10mV , 020
02 160mV+10mV Lo
04 320mV+10mV vy
08 640mV10mV D
16 1.28V+10mV L. 22
20 1.61V+10mV \. Sq9q
26 2.09V10mV 2 .64
31 2.49V10mV z.97g

SN#_c4-ao

By M ZDA'

initials

Date 5'(7 !‘53
passed
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5.9 Gain Selection Verification

To verify proper data transfer of gain setting, use a Fluke 77 voltmeter.

Within the appropriate menu select and send the indicated gain data via the SASI. Measure the
voltage at Q11,Q10 and Q9 gates. Record the results in the table below.

msb Isb
S1 T5e/bit 150e/bit 350e/bit
INPUT Ql1 Q10 Q9
0 Oy Owv Oy
1 o oV 1Sy
2 Ov ISy On
3 OV Sy Sy
4 I5v O Ov
5 16y N 1Sy
6 Y ISy Oy
7 15 S |5y

SN# o4 ~lo

Date g/ é/ 82
ssed

pass
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6.0

Video Amplifier Gain Verifications.

The video gain measurements require use of the HP4194 Impedance Gain/Phase Analyzer.

6.1 Test Board Configuration
Configure the board under test as follows:
Replace R49 with a 1.0 Kohm 1% resistor.
Remove R128 and connect R128's outermost pad with C123's outermost pad. This grounds Q1 and Q4
gates.
Disable the 20MHz oscillator by connecting U5 pins 5 and 23 together.,
6.2 HP4194 Analyzer Configuration and Connection.
Configure the HP4194 Analyzer as follows:
Gain/Phase measurement,
A Scale linear and AutoScale,
Log Sweep, 1 KHz to 100 MHz,
Oscillator Level equal to -45 dBm.
Insert a 1 Kohm resistor from U19 pin 18 to U19 pin 16. Attach the HP4194
oscillator output to U19 pin 16 and its ground to the ground test point.
6.3 Gain and 3dB Bandwith Acquisition.
Measure and store the reference level. Then measure the gain at SMHz and 3dB frequency at
U8 pin 28 for all three gain settings. Record the measured values in the following table and
attach the data plots in a document protector. :
Expected Measured
Gain Expected Measured 3dB 3dB
Setting Gain dB Gain dB bandwidth(MHz) | bandwidth(MHz)

S

2 29.5+ 0.5 29.¢ 7.5+0.5 7.23 3tk
1 22.240.5 2919 7.5£0.5 1.871%
SNg_c4-(0 By_VM/D_ Date ‘>’/b /93
initials pisse
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7.1

Clocking Measurements with CCD installed

Verify that U19 pin 16 is not shorted to ground.
Measured __ <9 -2 M) Q (>1IMQ)

Insert the appropriate prototype TH7883 CCD into location U109.
Carefully Check CCD Orientation!!

Acquire and record the @L2 and @L1 clocks:

Make these scope probe connection:

Probe Location °
Channel 1 Ul9pin2
Channel 2 U19 pin 3

Change the scope horizontal sweep frequency to 50ns per division.

oL2, gL1 with CCD

3 £/ ]
5
% . HVN A (u — ~—gnd @L2
9 10 3 Loy ,,,",@L1 3
5 -
0.t / TEWA 3- <—gnd L1
TIME (50 ns/div)

PR LA et Lkrmoh e WesD - n

T egv

16




7.2. Acquire and record the @L2, @R, and ORFET clocks:
Move the scope @R, and GRFET probe to these locations:

Probe Location
Channel 2 U19 pin 19
Channel 3 R128 Q1 gate side
" @L2, @R, AND ORFET
i/Q’L2
10 £ = T
E \ \ i 3
5 F ]
_'ce.: 0 \ - 1 y k <« gnd JL2
= 10k - ORCEN
ORI YT
0 £t rtl s J.Lf < gnd @R, GRFET

17



7.3 Acquire and record the @P1, and @P3 clocks:

Move the scope probes to these locations:

Probe Location
Channel 1 ~ U19 pin 14
Channel 2 U19 pin 13

Shift the horizontal sweep frequency to 200ns per division.

oP1, @P3 with CCD
1: - ‘t PP 1
_,‘.”3 0 L < 0nd @P1
2 4o i“' vl O A
5 [ 9
o [ e F |_gnd@P3

18




7.4 Acquire and record the @P1, and @P2 clocks:
Move the scope probe to this location:

Probe I Location

Channel 2 l U19 pin 12

oP1, @P2 with CCD -

S
cD -
) L <-gnd @P1
(o] o o
> 10 > P A TN PP ey
i : <«loP2|
0 ) <« gnd OP2

TIME(200ns/div)




7.5 Acquire and record the @P1, and @P4 clocks:
Move the scope probe to the location indicated:

Probe I Location

Channel 2 I U19 pin 11

@P1, @P4 with CCD

10 F o ) - lerr .

5
'?, 0 N 1 gnd @P1
O = o] . o= i
= 10 [ = ]

5 i 3 ‘\bP4 L

0 R L S S gnd @P4

20




N

7.6 Acquire and record the P1A, and P3 clocks:

Move the scepe probes to these locations:

Probe Location
Channel 1 U19 pin 9
Channet 1 U19 pin 8

P1A, P3 with CCD

0T Tl

5 -
w
§ 0 i Mo ‘-ﬁw‘ ] o) gnd P1A
E—vr RN e AN
10' be llr'. L
;P
5 1 i l
R o i < gnd P3
0




7.7

Acquire and record the P1A, and P2 clocks:

Move the scope probe to this location:

Probe l Location
Channel 2 l U19 pin 7
P1A, P2 with CCD
10 =2 :
5 - PIA C
® 0 : : gnd P1A
. { g o
O 3 e 7 . 3n) L
= 10 ¢ 3 3
E ! -~ pa2 -
5k ; b
o 1 \" o
" ¢ L8 e gnd P2
0 E '
TIME (200ns/div)

; ; :
iy ns |

: ‘ l N ) .
i Sy i 3 | 200 "

22




7.8 Acquire and record the P1A, and P4 clocks:
Move the scope probe to this location:.

Probe I Location

Channel 2 I U19 pin 6

P1A, P4 with CCD

10 Sl I ot ]
5 P1A
o O | Nl - legndP1A
50 .
o b rmp PRV
=10 { = )
5 [ ] ~ P4 i
o[ e | -‘ gnd P4
N 1

TIME (200ns/div)




7.9 Acquire and record the P1A, and P1B clocks:

Move the scope probe to this location:

Probe I Location

Channel 2 I U19 pin 4

P1A, P1B with CCD

P1A]pin g

dP1A,
Ping

10 | :
: 4 “—|P1B|pin 4

S | glr;]d‘fﬁ B,

TIME (200ns/div)

IR RN LI

|
!
!

kb
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8. Double Correlated Sampling Functionality Verification
This measurement requires the use of a Tektronix 2465B—or like—oscilloscope.
Verify the gain of the camera is 150e/bit via the SASI.

Make these scope probe connection:

Probe Location
Channel 2 U24 pin 3
Channel 3 R128 Q1 gateside

Adjust the time base to 20ns per division.
Acquire and record the Q1 or @RFET vs Video signals:

@RFET, U24-pin3 with CCD

20} 0.8

15 Nl 0.6

10 0.4

T
-gate
9%% / /\AA\-{ Oe_and
—> v -~ ~o— gnd

5 }: / U a6 U24-pin3

-10 } -0.4

15 wf\J\' LJ[\J\U 0.6

-20 f - -0.8

TIME (20ns/div)

Make the same measurement at 350e/bit and 1000e/bit.

Note: During the Q1 or @RFET pulse, the video signal should be =0v or ground. At high gains, the
sensor may require cool down by non-operation and/or an opaque covering 1o acquire this
measurement.

25



9. Analog to Digital (A/D) Converter Clock vs U24-pin 6 & US8-pin 23

This measurement requires the Tektronix 2465B analog—or ]jke—'——osci]losoope.

Set the scope to trigger on channel 1.

Set the horizontal sweep to 50ns/division.

Move the scope probes to these locations:

Probe Location Vertical Gain
Channel 1 U8 pin 1 2 V/diviston
Channel 2 U8 pin 28 500 mV/division

Ug-1, and U8-28 with CCD
12 : 4
2o : Ubgin 28 3
o =k readlpsd £ .
. \. /!/ g d 74
g H \
1 ,-N\ JJ 1
) WL\"’ﬂ )i LAM e
E N """JVJ Gogin 1 N\ Ut 2t
2 e Y \ -1
ot =0 =F A v’J -2
Uipin 1 e
-2 : -3
.4 =t -4
an et 20 1w 3w 790wt g’ 130 187
* Time (Sec)

26



10.

10.1

10.2

Video Interface Timing Confirmation
This test requires the use of the Phillips PM 3585 Logic Analyzer.

Logic Analyzer Setup
Move the analyzer pod probes to the following locations at the Datacube interface card

connectors designated as P9 and P10:
| 4]

Nc] O4 O} 6
PIK]O O us
aD JO O} vsve
pxaL|O O aND
CMDATA| O O | CMDCLK 9 PIN
GND |O O] cMDSTAT C .
NClO Oi] N
51 PIN
P10
Nicl O O
{0 O
ap{0 O
p3|O O
p4|O O
ap{O O
07} 0O O

channel 1-CMDCLK

.channel 2-CMDDATA

channel 3-CMDSTAT
channel 4-VSYNC
channel 5- PIXVAL
channel 6-PIXCLK
channel 7-HSYNC
channel 9-16-DATA BUS

Attach the pod ground to any of the GND pins indicated.

Timing acquisitions:

Pixclk vs Data

Vsync vs Pixvalid (condensed and expanded at the beginning of line & frame)
(condensed and expanded at the end of line & frame)

SASI Command (this is CMDDATA while a SASI is sent from the SUN keyboard)

Rising and falling edges at Vsync vs Pixclk

Rising and falling edges at Pixval vs Pixclk

REMEMBER to attach your recorded documentation to this test procedure!
(A document protector is advised)
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ST Camera: ST1 #04-10: int_time= 50ms, offset= 0, gain=2 ( 150 e/bit) Mon May 10 13:56:45 1993
Pixel Values Min 91 Max 99 Mean 93.2 Sigma 0.65 x 103

0.00 — /
I | | | !
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ST Camera: ST1 #04-10: int_time= 50ms, offset= 0, gain=1 ( 350 e/bit) Mon May 10 12:56:03 1993
Pixel Values Min 44 Max 48 Mean 45.1 Sigma 0.43 x 103

ty
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[ { ! I
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1 | | I |

0.00 50.00 100.00 150.00 200.00




ST Camera: ST1 #04-10: int_time= 50ms, offset= 0, gain=4 ( 75 e/bit) Mon May 10 13:57:21 1993
Pixel Values Min 170 Max 187 Mean 175.4 Sigma 1.55 x 103

o0 =1 l | | .

| | , | | |
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11.

Dark Noise Measurements.

This measurement requires only the SUN Datacube Test Station and its image processing

capabilities and an opaque covering.

Remove all test probes and place an opaque cover over the test CCD. turn the camera on and
collect the dark frames as quickly as possible and record histograms.

Verify the gain of the camera is 4(75e/bit ) and the integration time is 50msec and offset is 0 via

the SASI.

Make the same measurement at gain level 2(150e/bit) and 1(350e/bit).

Fill in the Mu/Sigma values in the table below:

Gain (e/Bif) Expected Measured Expected Measured
Average Average Histogram Histogram

Black Level Black Level Sigma Sigma
4(75efbit ) 160 1.2
2(150e/bit) 750 0.7
1(350e/bit) 32 0.5 e

‘{'f#* [ ’ ST, SV
-M A
SN#___ 0¥ -Ob By__ > Date___5 holoz
initials passed |

Turn off the test fixture.

REMEMBER to attach your recorded documentation to this test procedure!

(A document protector is advised)
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-20
-10
0
10
20
30

GOma/mu Homa/algmn

160.00
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185.10

0./72
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0.99
1.26

1 00mna/mu

160.10
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211.60

ST1#04-10\CDT\75e

1O0mn/nlgmn

0.72
0.71
0.66
1.17
1.33
2.44

200mna/mn

160.40
149.90
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200ma/algmn
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1.16
2.26
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5/10/93
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ST Camera: ST1#04-10 -20C: int_time= 50ms, offset= 0, gain=4 ( 75 e/bit) Mon May 10 15:48:16 1993

Pixel Values Min 147 Max 152 Mean 150.0 Sigma 0.72 x 103
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ST Camera: ST1#04-10 -20C: int_time=100ms, offset= 0, gain=4 ( 75 e/bit) Mon May 10 13:48:46 1993

Pixel Values Min 147 Max 153 Mean 150.1 Sigma 0.72 x 103
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ST Camera: ST1#04-10 -20C: int_time=200ms, offset= 0, gain=4 ( 75 e/bit) Mon May 10 15:49:18 1993

Pixel Values Min 148 Max 153 Mean 150.4 Sigma 0.72 x 103
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ST Camera: ST1#04-10 -10C: int_time= 50ms, offset= 0, gain=4 ( 75 e/bit) Mon May 10 16:12:44 1993

Pixel Values Min 146 Max 150 Mean 148.2 Sigma 0.78 x 103
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ST Camera: ST1#04-10 -10C: int_time=100ms, offset= 0, gain=4 ( 75 e/bit) Mon May 10 16:13:24 1993

Pixel Values Min 146 Max 151 Mean 148.7 Sigma 0.71 x 103

,_

i

>
|

1.00 —

0.80 —

Q.60 —

020 —

0.00 —

[ I I l

L

I I l l

|

0.00 50.00

100.00 150.00

200.00

250.00




ST Camera: ST1#04-10 -10C: int_time=200ms, offset= 0, gain=4 ( 75 e/bit) Mon May 10 16:14:04 1993
Pixel Values Min 147 Max 152 Mean 149.9 Sigma 0.70 x 103
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ST Camera: ST1#04-10 0C: int_time= 50ms, offset= 0, gain=4 ( 75 e/bit) Mon May 10 16:43:29 1993

Pixel Values Min 144 Max 150 Mean 147.7 Sigma 0.84 x 103
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ST Camera: ST1#04-10 0C: int_time=100ms, offset= 0, gain=4 ( 75 e/bit) Mon May 10 16:44:01 1993

Pixel Values Min 146 Max 152 Mean 149.1 Sigma 0.66 x 103
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ST Camera: ST1#04-10 0C: int_time=200ms, offset= 0, gain=4 ( 75 e/bit) Mon May 10 16:44:32 1993

Pixel Values Min 149 Max 159 Mean 152.1 Sigma 0.94 x 103
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ST Camera: ST1#04-10 10C: int_time= 50ms, offset= 0, gain=4 ( 75 e/bit) Mon May 10 17:06:57 1993

Pixel Values Min 147 Max 153 Mean 149.8 Sigma 0.70 x 103
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ST Camera: ST1#04-10 10C: int_time=100ms, offset= 0, gain=4 ( 75 e/bit) Mon May 10 17:08:39 1993

Pixel Values Min 151 Max 161 Mean 154.0 Sigma 1.17 x 103
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ST Camera: ST1#04-10 10C: int_time=200ms, offset= 0, gain=4 ( 75 e/bit) Mon May 10 17:11:04 1993

Pixel Values Min 159 Max 179 Mean 163.1 Sigma 1.16 x 103
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ST Camera: ST1#04-10 20C: int_time= 50ms, offset= 0, gain=4 ( 75 e/bit) Mon May 10 17:25:21 1993
Pixel Values Min 156 Max 167 Mean 159.0 Sigma 0.99 x 103
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ST Camera: ST1#04-10 20C: int_time=100ms, offset= 0, gain=4 ( 75 e/bit) Mon May 10 17:25:53 1993

Pixel Values Min 165 Max 187 Mean 169.6 Sigma 1.33 x 103
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ST Camera: ST1#04-10 20C: int_time=200ms, offset= 0, gain=4 ( 75 e/bit) Mon May 10 17:26:31 1993
Pixel Values Min 184 Max 224 Mean 190.7 Sigma 2.26
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ST Camera: ST1#04-10 30C: int_time= 50ms, offset= 0, gain=4 ( 75 e/bit) Mon May 10 17:58:33 1993

Pixel Values Min 181 Max 200 Mean 185.1 Sigma 1.26 x 103
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ST Camera: ST1#04-10 30C: int_time=100ms, offset= 0, gain=4 ( 75 e/bit) Mon May 10 17:59:20 1993
Pixa. Values Min 204 Max 244 Mean 211.6 Sigma 2.44
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ST Camera: ST1#04-10 30C: int_time=200ms, offset= 0, gain=4 ( 75 e/bit) Mon May 10 18:00:09 1993
Pixel Values Min 250 Max 255 Mean 255.0 Sigma 0.15 x 103
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ST Camera: ST1#04-10 -20C: int_time= 50ms, offset= 0, gain=2 ( 150 e/bit) Mon May 10 15:46:30 1993

Pixel Values Min 79 Max 82 Mean 80.5 Sigma 0.53 x 103
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ST Camera: ST1#04-10 -20C: int_time=100ms, offset= 0, gain=2 ( 150 e/bit) Mon May 10 15:47:07 1993

Pixel Values Min 79 Max 82 Mean 80.5 Sigma 0.52 x 103
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ST Camera: ST1#04-10 -20C: int_time=200ms, offset= 0, gain=2 ( 150 e/bit) Mon May 10 15:47:44 1993

Pixel Values Min 79 Max 82 Mean 80.7 Sigma 0.51 x 103
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ST Camera: ST1#04-10 -10C: int_time= 50ms, offset= 0, gain=2 (150 e/bit) Mon May 10 16:11:10 1993

Pixel Values Min 77 Max 81 Mean 79.7 Sigma 0.59 x 103
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ST Camera: ST1#04-10 -10C: int_time=100ms, offset= 0, gain=2 ( 150 e/bit) Mon May 10 16:11:40 1993
Pixel Values Min 78 Max 81 Mean 79.9 Sigma 0.51 x 103
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ST Camera: ST1#04-10 -10C: int_time=200ms, offset= 0, gain=2 ( 150 e/bit) Mon May 10 16:12:11 1993

Pixel Values Min 79 Max 82 Mean 80.4 Sigma 0.52 x 103
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ST Camera: ST1#04-10 0C: int_time= 50ms, offset= 0, gain=2 ( 150 e/bit) Mon May 10 16:41:23 1993
Pixel Values Min 78 Max 81 Mean 79.4 Sigma 0.66 x 103
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S§T Camera: ST1#04-10 0C: int_time=200ms, offset= 0, gain=2 ( 150 ¢/bit) Mon May 10 16:42:49 1993
Pixel Values Min 80 Max 85 Mean 81.5 Sigma 0.55 x 103
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ST Camera: ST1#04-10 10C: int_time= 50ms, offset= 0, gain=2 ( 150 e/bit) Mon May 10 17:04:43 1993

Pixel Values Min 79 Max 82 Mean 80.5 Sigma 0.52 x 103
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ST Camera: ST1#04-10 10C: int_time=100ms, offset= 0, gain=2 ( 150 e/bit) Mon May 10 17:05:13 1993
Pixel Values Min 81 Max 86 Mean 82.4 Sigma 0.55 x 103
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ST Camera: ST1#04-10 10C: int_time=200ms, offset= 0, gain=2 ( 150 e/bit) Mon May 10 17:06:24 1993

Pixel Values Min 85 Max 95 Mean 86.9 Sigma 0.70 x 103
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ST Camera: ST1#04-10 20C: int_time= 50ms, offset= 0, gain=2 ( 150 e/bit) Mon May 10 17:23:33 1993
Pixel Values Min 83 Max 89 Mean 84.9 Sigma 0.55 x 103
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ST Camera: ST1#04-10 20C: int_time=100ms, offset= 0, gain=2 ( 150 e/bit) Mon May 10 17:24:21 1993

Pixel Values Min 88 Max 98 Mean 89.9 Sigma 0.78 x 103
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ST Camera: ST1#04-10 20C: int_time=200ms, offset= 0, gain=2 ( 150 e/bit) Mon May 10 17:24:52 1993
Pixel Values Min 97 Max 120 Mean 100.8 Sigma 1.13 x 103
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ST Camera: ST1#04-10 30C: int_time= 50ms, offset= 0, gain=2 ( 150 e/bit) Mon May 10 17:56:00 1993
Pixel Values Min 96 Max 105 Mean 97.9 Sigma 0.85 x 103
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ST Camera: ST1#04-10 30C: int_time=100ms, offset= 0, gain=2 ( 150 e/bit) Mon May 10 17:57:16 1993

Pixel Values Min 108 Max 128 Mean 111.5 Sigma 1.23 x 103
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ST Camera: ST1#04-10 30C: int_time=200ms, offset= 0, gain=2 ( 150 e/bit) Mon May 10 17:58:02 1993

Pixel Vzlues Min 131 Max 172 Mean 138.4 Sigma 2.14
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12.

12.1.

Thermal Test

This test -2quires the SUN Datacube and its image processing capabilities, an environmental
chamber with limit. rate controls, and a timer.

Carefully Insert The Flight CCD
Into The Test Board.

Check Its Orientation
Thermal Test Setup

Secure the carder mounted Actel board in a PC board holder and place the holder in the
environmental chamber. Care should be taken so that the board does not short to chamber
walls.

Attach the camera cable hamess to the Actel board via a feed-through hole. Wrap a piece of
foam around the cable harness. Squeeze the wrapped harness into the feed-through so that the
hole is sealed and there is no strain on the inside/outside cabling.

Place an opaque cover over the CCD.

Power-up and confirm a functioning camera/acquisition system by capturing a frame. At room
temperature this should resemble the dark measurement histogram acquired in SECTION 11.

Turn-off the camera board under test
Seal the environmental chamber.

Set chamnber temperatnwe ramp rate at 2° C/min.

Set chamber temperature deviation limit to 2° C.
Set chamber soak time to 20 minutes.

Start the thermal sequence at -20°C or at a °C determined by your requester.

2%
Vo






12.2 Thermal Measurement Acquisition

The Guide to running hspcube, C1-S1-002 explains a Fast 9 image capture. This program
module 2utomatically grabs a 50ms, 100ms and 200ms integration time images at all three
gains. It then does a histogram of those images using a region of interest specified by the user.

Repeat Fast 9 completing your needed temperature range.

Fill in the Table below.
S0ms 50ms 100ms | 100ms |200ms |200ms
Termp Mu | Sigma Mu | Sigma Mu | Sigma

-20°C
-10°C
0°C
10°C
20°C
30°C




12.3 Thermal Data and Graphs

Graphing techniques will vary with software. However, if you use Cricketgraph, use the
"line" grzph format.

Plot Mu vs Temperature as below:

Sample Mu vs Temp
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Plot Sigma vs Temperature like this:

Sample Sigma vs Temp.
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