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JPL Hardware Requirements Certification Review — SPIRE Element

#D-32366

Assembly/Subsystem PEM Phone Section Date
SPIRE Martin Herman (818) 354-8541 385 15 July, 2005
Drawing/ Part No. Dwg. Nomenclature Serial No. Model Type Final IR No. Mass (grams)
Rev. As Meas. / Req.
10209800-5 . B Bolometer Detector 016 FS SSW 926212 4859 1 510 g
Assembly
Check applicable answer and give necessary explanation in Y [N [N Remarks Data Attachments Signature Approval

remarks column e o |/ & Date

s A (Package Sec. #)
1. Are all drawings and specifications complete, approved, 14. Latest Top Assembly Drawings % EZ Z/ -
released and frozen? / < J ~ 2

X [X] Attached ] None (Sec.4) J 7-15 -0S)
2. Do the released drawings and specifications reflect all 15. List of open ECRs PEM ] V
approved changes? ) X

X Attached [ None (Sec. 5) n) 7/Ls76S]
3. Is hardware identical to other hardware delivered? If no, 16. Waivers meer
provide difference list. X Previous Hardware was PFM SSW BDA S/IN009. See
difference list attached [X Attached [ None (Sec. 6) ﬁé 7 ; (a7 7-/5

4 Does the hardware meet the requirement of its functional

requirements, specifications, waivers and/or ICDs ? If no, provide ) . v
d?f?erence list. P P X performance matrix. [JAttached  [XINone (N/A) A/ - ) \‘Q’P T(15/25
5. Have all IR discrepancies and MRBs been dispositioned and 18. Open P/FRs on this HW . Mission Assurance Mgr.
agreed to by Engineering/ QA ? X o — S t/iSlsS
[] Attached X None (Sec.7) §
6. Is complete as-built list information included in the build book? 19. Open P/FRs on similar HW Piject Z { /157 -
X [ Attached  [XINone (Sec. 7) I gt
7. Have all required environmental tests & analyses been 20. Handling Documents
completed? . b /
i X See section 9. (X Attached  [J None  (Sec. 8) P\@W \ 6‘4 5105
8. Is all required assembly and/or subsystem level functional 21. Shortage List O O
testing complete? X J
[ Attached [XI None (N/A)
9. Have all piece parts, processes and materials been approved 22. Requirements Verification Matrix
by JPL? ; ;
Y X See MIUL coverpage in section 14. RAtached  [INone (Sec. )
10. Does this hardware meet all contamination control 23. Qualification Status
requirements? X
X Attached [ None  (Sec. 11)
11. Are all required shipping containers, shipping procedures, 24. Connector Mate / Demate Log
j. H 7] . .
and special handling procedures ready? X See section 8 for handling procedures. R Atached  [INone (Sec. 12)
12. Is additional work required to bring this hardware to flight 25. Operation Log
readiness? X
[X Attached ] None (Sec. 12)
13. Is this hardware acceptable for flight ? 26. ICDs
X [ Attached ] None (Sec. 13)

See'lssues (section 3). See section 10 for detector

17. Open MRBs

' Enwronmentise@blllty

H/P Project 07/27/2003



Difference List

Part Previous hardware: Current hardware Notes:

10209800-5 PFM SSW SN 009 10209800-5 FS SSW SN016
10209860 suspension |no side screws into invar spacers side spacer screws were used screws had been eliminated in error when the vespel safety
assy. spacer was eliminated from the design. Units after SNO09

(PFM SSW) have screws installed.

10209890 middle ring
assy (part of
suspension)

suspension Ring-A is pinned to flexure
mounting plate with both old pins and
smaller new invar pins.

suspension Ring-A is pinned to
flexure mounting plate only new
invar pins.

Old pins were partially machined away after assembly in early
suspension units (up to suspension SN006). Final design used
only the new pins.

Page 1 of 1




Inspection Report

Pagelof 1

I
*%% | NSPECTION REPORT *** IR Number : Jaws o
Printed Copies are for Reference Only - Please SSSCVSE | 'I?RDI& — .
BEMIFIS,  cros with POMSfor official version 026212 IRD! . Instructions
REFERSTO:

[ Part Number [ Dash Number || Revison |[ LatestRev || Serial Number || Quantity |
10209800-5 (with part number) B B 016 1
[Nomenciawre  |[BOLOMETER DETECTOR ARRAY |
[Prgm/Project: |[Hso-PLANCK |[Inspection Date: |[os-APR-2005 |

|COGE: |IWEILERT, MARK A. ||ECOrEC: |
|Q£ ||w ||Reference Designator: ||SP| RE |
[JPL/Mfr: [lapL ||Lot No.: |
[Type of Inspection: _|[Final-Ship |[insp. Std/ Spec No.: |
[Type of item: |[Flight |[AIDS No.: |
|Location: ||JPL ||W0rk Order No.: |
|Manufacturer: ||JPL ||CAGE Code: |
[Supplier: [laPL ||Receipt No.: |
[Partsreceived by: | [Property /1D: |
[Received date: | [PO/CT No.: |
[oty Accepted: | [Line No.: |
[Qty Rejected: I ||Rel./ Mod No.: |
[QA Alert? | [CAN Required? |
[IMTE Code: ||None |IMTE Number: |
[IMTE CodeNo. 2. |[None |[IMTE Number No. 2: |
[IMTE CodeNo.3:  |[None |IMTE Number No. 3: |
[IMTE CodeNo.4:  |[None ||IMTE Number No. 4: |
[Orig Nomenclature: |
DISCREPANT ITEMS:
[ iem ]| Discrep Code T oy |[ zone |[ SN || Description [ Rework [ Files ||
This IR has No Discrepant Items
h . Root Cause Dispo Disp. Stamp
ltem Disposttion Code Code Appr. Date
This IR has No Discrepant Items
nspection Report Notes:
HARDWARE LISTED ABOVE HAS BEEN COMPLETED INSPECTIONS AND TESTING AND ACCEPTABLE TO DELIVER TO NEXT
INTERGRATION RUTHERFORD APPLETON LABORATORY SPACE & SCIENCE TECHNOLOGY DEPT.
CHILTON, DIDCOT OXFORD, ENGLAND UNITED KINGDOM OX11 OQX ATTN: ERIC SAWY ER PH#1235 44 6385
| |{1nitiated by ||Signed by COGE ||signed by QAE ||Closed by
Number of F(i)lesAttached Date Date Date Date
| Reserved b Reserved on Reason
https://pdmsv1.jpl.nasa.gov/cgi/AppsIR/ir_browse.pl ’DB=PROJECT S& RECSPEC=IR%... 7/14/2005



| ssues
FS SSW BDA 10209800-5 S/N 016

Configuration:

- The maximum height of 300 mK stage exceeds ICD drawing 10209721 Rev B
allowed range by 1.0 mm due to changes in the spectrometer 300 mK filter
stack thickness. See attached ECR: HR-SP-JPL-ECR-007 in section 5. This
change has been incorporated into Rev-C of the ICD drawing 10209721.

Several other ECRsrelated to the BDA hardwar e have been incor porated
into released drawings. These do not apply directly to the SSW BDA type,
but they affect the samedrawings. They areincluded for reference:

A focus position shift caused by an internal mechanical interference fix was
incorporated into ICD drawing 10209721 Rev C per HR-SP-JPL-NCR-007
(attached inin section 5) Thisis applicable only to -2 (PMW) and -3 (PSW)
BDAs.

A pixel map modification was incorporated into el ectrical schematic
10209725 Rev C per HR-SP-JPL-ECR-005v2 (attached in section 5). This
is applicable only to -2 (PMW) and -3 (PSW) BDAs. Thisdrawing revision
also incorporated JPL ECR 1026751.

Environmental Test:

- Shake tests were performed with non-flight-like 8-32 mounting screws, instead of
6-32. See attached email regarding thisissue: (M. Herman, 15 May 2003) --
This same issue applied to all the previous BDAs.

- Shake tests were performed in accordance with waivers HR-SP-JPL-RFW-005v1
(Sine Vibration Omission), HR-SP-JPL-RFW-006 (Vibration Test Levels) and
HR-SP-JPL-RFW-022 (BDA Vibration Test Temperature). See Waiver List
(section 6).



Martin Herman, 04:34 PM 8/11/2003 -0700, Waiver Request (vibration fastners)

Date: Mon, 11 Aug 2003 16:34:04 -0700

From: Martin Herman <Martin.l.Herman@)jpl.nasa.gov>
Subject: Waiver Request (vibration fastners)
X-Sender: miherman@pop.jpl.nasa.gov

To: Mark.A.Weilert@)jpl.nasa.gov

Cc: Henry.Abakians@)jpl.nasa.gov

Date: Thu, 15 May 2003 11:41:18 -0700

To: Matt Griffin <Matt.Griffin@astro.cf.ac.uk>, Eric Sawyer <e.c.sawyer@rl.ac.uk>, Chris
Brockley-Blatt <cbb@mssl.ucl.ac.uk>, Berend Winter <bw@mssl.ucl.ac.uk>

From: Martin Herman <Martin..Herman@jpl.nasa.gov>

Subject: Waiver Request (vibration fastners)

Cc: Ben.A.Parvin@jpl.nasa.gov, Jamie Bock <jjb@astro.caltech.edu>, Gary Parks
<Gary.S.Parks@jpl.nasa.gov>, kalyani@squid.jpl.nasa.gov

Bcc:

X-Attachments:

Dear Matt and SPIRE Team,
To refresh everyone's memory. We requested the following information:

What type of fasteners will be used in Europe to mount the BDA? In our ICD, 6-32 fasteners are
called for. However, the current test hardware uses 8-32 fasteners. We are looking to be
consistent with the flight implementation.

The answer (Thanks Chris) was 6-32. Our current test fixture uses 8-32 and we are getting
ready for vibration testing of the CQM next week. Therefore, we had a mechanical engineer look
into this issue. His (Paul MacNeal) response was:

It will acceptable to use four #8-32 fasteners for the vibration tests at JPL. The reasons are....

1)  The test fixture has already been built using #8-32 tapped holes,

2)  The use of #6-32 fasteners torqued to full value should be able to resist over 200 G's of
lateral force before allowing slippage, and therefore is not a critical component of the vibration
test, and

3) The testis primarily performed to verify integrity of the flexures, braid, and other
components, and not the interface fasteners.

Based on this information, we are requesting a waiver for the CQM PLW vibration and for future
QM, CQM, PFM and FS tests. The change for future test is small, but the fiscal situation is
extremely challenging and no technical risk to the program is evident with the existing approach.

Thanks,
Marty

Printed for Mark Weilert <Mark.A.Weilert@jpl.nasa.gov>



REVISIONS
LTR ZONE DESCRIPTION DWN CHK |STRUCT| MATL -gg)ﬁMl' ENGR ggg\,\} DMA(;I-'P RELEASE DATE
A INITIAL RELEASE °RF SEE TITLE BLOCK RGB | 03/15/04
A ALTERNATE OR EQUIVALENT ITEMS MAY BE B ADDED ITEM 51, ADDED VIEW SH4, MOVED VIEW FROM SH2 TO SH4 B
USED FOR THIS ITEM WITH PRIOR ENGINEERING
H APPROVAL. H
) sea supni covaes s tens 2 B —
SLUG. TORQUE ITEM 30, SCREWS TO 1.9 N¥M 4 | 4 50 NAOO70—016004 SCREW, MACHINE FLUSH HEAD  |[NAOO70 A—286 CRES
PLUS RUNNING TORQUE PER JPL SPEC L 49 10209805-2 CAN, LIGHT
ESS517040, TORQUE ITEM 32, PLUG TO 7.3 NxM 6 6 48 NAOOB68A016012 SCREW, MACHINE PAN HEAD NAOO68 A—286 CRES
PLUS RUNNING TORQUE PER JUPL AR AR | AR | AR | AR | AR | 47 EPOXY INK, BLACK
SPEC ESS517040, 2 2 2 [ 21 2 1 21|46 ST12259—020 WASHER, COUNTERSUNK, ST12259 A—286 CRES
LUBRICATED
A SECURE FLEXURE RING OF ITEM 1 OR 2, TO 1 1 1 1 1 1 45 10209807 —1 SEAL, LIGHT
ITEM 26, USING ITEM 29, NUTS, TIGHTEN NUTS 1 44 10209847 —1 SIMULATOR, THERMAL STRAP
G HALF TURN PAST FINGER TIGHT. 1 13 T0709744=1 VASS SIMULATOR. G
ACCELEROMETER
INSTALL ITEMS 26, MOUNT, INTO ITEM 27/, —
SHIPPING BASE. TORQUE TO 200 N¥MM PLUS 1 fj 18;1;2:? 1 SGTA’MSGBH&SATEMTER
RUNNING TORQUE PER JPL SPEC ES31/040, _
1 40 OE328  [92313A829 SET SCREW, 10—32 UNF X 1/27 MCMASTER CARR/N
FOR -7 CONFIGURATION, SECURE ITEM 39, 1 39 OE328 90977A021 UNION NUT, 10—-32 UNF MCMASTER CARRA
UNION NUT, TO ITEM 35, MASS SIMULATOR 1 1 38 OE328  |92313A824 SET SCREW, 10—32 UNF X MCMASTER CARR
USING ITEM 40, SET SCREW, AND ITEM 25 3/16"
ADHESIVE., TUORQUE TO 1./-2.2 N*M PER JPL 1 37 ACCELEROMETER, THREE AXIS
SPEC ES517040. SECURE ITEM 33, 1 36 10209746—2 MOUNT, ACCELEROMETER
ACCELEROMETER, TO ITEM 39, UNION NUT AND ] 1 35 10209745—2 MASS SIMULATOR
F TORQUE TO 1./7=2.2 N*M PER JPL 1 3 34 6011 A10 CABLE, ACCELEROMETER DYTRAN F
SPEC ES017040. 1 3 33 3031 B5 ACCELEROMETER, SINGLE AXIS DYTRAN
FOR -6, -7 AND -9 CONFIGURATION, SECURE 1 1 1 1 1 1 1 1 1 | 32 SE027 |2 P5ON PLUG, O—RING EémEEFéTgLRugD N
ITEM 10, OR 36, ACCELEROMETER MOUNT, OR
ITEM 43, ACCELEROMETER SIMULATOR, TO ITEM 1 1 1 1 1 1 1 1 1 31 OE328 9262K331 O—RING, 114.5mm ID X 3mm MCMASTER CARR
9 OR 35, MASS SIMULATOR USING ITEM 22, WIDTH
SCREW. TORQUE TO 200 Nx*MM PLUS RUNNING S 3 3 3 3 S S S S 30 MS5197-50 SCREW, #8-32 UNC X 1.257 MS5197 AN
TORQUE PER JPL SPEC ESS517040. 4 a4 a4 4 a4 4] 42 NAOO34C040 NUT, SELF LOCKING, HEX NAOQ34 A—286 CRES
EXTENDED WASHER, 1100 MPa
A FOR -7 CONFIGURATION, SECURE ITEM 33, 1 1 1 1 1 1 1 1 1 | 28 102098091 CONTAINER, SHIPPING, LID
ACCELEROMETER, TO ITEM 36, ACCELEROMETER T 1 [ [ ] 27 10209808 —1 CONTAINER, SHIPPING, BASE
MOUNT.  TORQUE ITEM 33, ACCELEROMETER, TO 4 | 4 | 4 | 4| 4] 4| 4| 4 | 4|26 OE328  [9217K32 MOUNT, NATURAL RUBBER, MCMASTER CARR
E 1.7-2.2 N¥M PER JPL SPEC ES31/7040. CONNECT SANDWICH, M4 X 0.7 E
ITEM 34, CABLE, TO ITEM 33, ACCELEROMETER, R T AR T AR T 2R TR a2k T 2R T 2R T AR | 25 £C 2216 A/B EPOXY
FOR -6 CONFIGURATION, BOND ITEM 37, 4 4 |4 | 4 4 | 4 |24 NAOO69—016010 ESEEV\#HSQAP[,) ngOKOETMECE]AD. NAOO6G9 A—286 CRES
ACCELEROMETER, TO ITEM 10, ACCELEROMETER '
MOUNT, USING ITEM 25, EPOXY, 6 6 6 23 NAOOB8AO16010 SCREW, MACHINE PAN HEAD NAOOG6S8 A—286 CRES
6 | 2| 4 | 4 212121271 2T122 NAOO69—020010 SCREW, CAP, SOCKET HEAD. NAOO69 A—286 CRES
_» A FOR ALL CONFIGURATIONS EXCEPT -6, =7, AND FULL THREAD, 1100 MPa 4_
—9, INSTALL ITEM 17, SCREW, INTO ITEM 11 OR 49, 20 | 20 20 [ 20 | 20 | 20 | 20 | 21 BO187—-010—S BELLEVILLE SPRING WASHER
CAN, TORQUE TO 425 NxMM PER JPL SPEC ES31/7040, 20
4 | a1 4] 416 6] 6|86 |86 |19 934—A2 M1.6 X 0.35 NUT DIN 934 A—286 CRES
gig FOR ALL CONFIGURATIONS EXCEPT -6 AND =7, | 4 4 | 4 | 4 4 | 4 |18 NAOOB9—016004 SCREW, CAP, SOCKET HEAD. NAOOG9 A—286 CRES
SECURE ITEM 11, 42, OR 49, CAN AND ITEM 45, FULL THREAD, 1100 MPa
D LIGRT SeAlL TO F LEXURE RING OF (ITEM T UR 2, 2 2 |21 271 2 1 2 [17 NAOO69—040008 SCREW, CAP, SOCKET HEAD. NAOO69 A—286 CRES D
USING ITEM 24, SCREW, AND ITEM 21, SPRING 2L THREAD. 1100 MPa
WASHER, TORQUE TO 200 N¥MM PER JPL
SPEC ESS17040, 1 16 S/SW FILTER S/SW FILTER
1 15 S/LW FILTER S/LW FILTER
A FOR ALL CONFIGURATIONS EXCEPT -6, -/, -8, 1 14 P/SW FILTER P/SW FILTER
AND -9, SECURE ITEM 12, 13, 14, 15, OR 16, 1 13 P/MW FILTER P/MW FILTER
FILTER, TO ITEM 1 OR 2, USING ITEM 23 0OR 48, 1 12 P/LW FILTER P/LW FILTER
SCREW, ITEM 19, NUT, AND ITEM 21, SPRING 1 1 1 1 11 10209805—1 CAN, LIGHT -
WASHER. TORQUE TO 200 NxMM PER JPL 1 10 102097461 MOUNT, ACCELEROMETER -
SPEL ESS17040, 1 9 10209745~ 1 MASS SIMULATOR 0
& FOR ALL CONFIGURATIONS EXCEPT -6, —7, AND 1 ° 102098501 ot oo e L
C -9, BEND THERMAL STRAP ON ITEM 3, 4, 5, 6, 1 5 55098201 SETECTOR ASSEVBLY o
7, OR 8 AND FASTEN TO ITEM 1 OR 2. FOR -9 - :
) -
CONFIGURATION SECURE ITEM 44, THERMAL SPECTROMETER LONG WAVE =
STRAP SIMULATOR IN PLACE 0OF THERMAL 1 6 102098301 DETECTOR ASSEMBLY,
STRAP. USE ITEM 22, SCREW, AND ITEM 46, PHOTOMETER SHORT WAVE —
WASHER AND TORQUE TO 100 N*MM FOR TEMPUORARY 1 5 102098201 DETECTOR ASSEMBLY, <€
INSTALLATION ONLY. PHOTOMETER MEDIUM WAVE
1 4 10209810—2 DETECTOR ASSEMBLY,
A SECURE ITEM 3, 4, 5, 6, /, 8, 9, UOR 35, TO PHOTOMETER LONG WAVE
ITEM 1 OR 2 USING ITEM 19, NUT. FOR ALL SIMULATOR
CONFIGURATIONS EXCEPT -6 AND -/, SECURE —
_ CONNECTOR BRACKET OF ITEM 3, 4, 5, 6, 7, 8, b 102098101 DR ASSEMELT
Ll OR 41 TUO FLEXURE RING OF ITEM 1 OR 2, B
USING ITEM 18, SCREW, AND ITEM 21, SPRING L 10209860-2 SUSPENSION ASSEMBLY
WASHER., TORQUE TO 200 N¥MM PER JPL SPEC 1 1 1 1 1 1 1 1 1 102098601 SUSPENSION ASSEMBLY
ES317040. SPOT BOND ITEM 19, NUT USING o | 8] 7] 6] S| 4[]8 -2 ! e REF DES CAGE NO DENTEVING NG NOMENCLATURE OR DESCRIPTION SPECIFICATION MATERIAL ZONE
ITEM 25, EPOXY ON ALL CONFIGURATIONS EXCEPT QTY REQD
-¢ AND -7, PARTS LIST
MATERIAL UNLESS OTHERWISE SPECIFIED CONTRACT NO 1244858
QFDR CONFIGURATIONS -7 AND _9) SECURE EEEC;ETQNBF—?TB\ENSFISERQTIESSI,TEECEEZ CCADNNNEgEEGR DIMENSIONS ARE IN MILLIMETERS JET EA@QREA%’E%LI\%EK 35%@§OQYRATORY
ITEM 33, ACCELEROMETER, TO ITEM 35, : : : LINEAR TOLERANCES: ’
MASS SIMULATOR, ROTATING CONNECTOR TO LTEM S0, SCREW.  TORQUE TO 180 NxMM PER JPL e o APPD oATE RELEASED THROUGH EDMG
ALLOW CABLE TO EXIT TOWARD TOP OF MASS | OVER 630 0.2 DN D. CRUMB 03/11/04
SIMULATOR. TORQUE ITEM 38, SET SCREW, @ SR CONFICURATIONS EXCEPT —6 -7 AND -0 METRIC OVER 130315 05 Crk R MONABB 03/11/04 BULOMETER =
AGAINST ITEM 33, ACCELEROMETER, TO MARK AS SHOWN WITH ITEM 47, EPOXY INK, THIRD ANGLE PROJECTION OVER 1000 0 % 13 e —~ T <
A 1.7-2.2 N¥M PER JPL SPEC ES517040. CONNECT USE APPROPRIATE DASH NO., S/N, MODEL (CQM/PFM) ANGULAR TOLERANGES. e e DETECTUR ASSEMBLY o
ITEM 34, CABLE, TO ITEM 33, ACCELEROMETER. AND TYPE (P/LW, S/LW, ETC.) /‘ + 0.5° ' CONT e CAGE NO —=v ] 5
SPIRE MACHINE_FINISH 32
NOTES: UNLESS OTHERWISE SPECIFIED M NEXT ASSEMBLY USED ON (MICROMETERS) V A1l 23835 10209800 B | S
DO NOT SCALE DRAWING ENGR M WEILERT 03/11/04 _8
APPLICATION INTERPRET DWG PER ASME Y14.100M | 338V SCALE NONE UNCLASSIFIED |SHEET 1 oF 4 >
REV 2,/00
Released on DEC-OJ-ZZMby Richard BannisterandsigneLJyRichardSMcnabbCHK,PaulDh/]a@aal STRU, Mich DKnoppMAT9, Dustin J Crumb DE N,MarkAWeile&OGE, Richard G Bannister | | | | 5 4 3 1
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ECR/NCR List
FS SSW BDA 10209800-5 S/N 016

All of these have been incorporated into released drawings.

HR-SP-JPL-ECR-003 — Changes to the 300mK filter clamp fixing holes.

HR-SP-JPL-ECR-007 — Spectrometer BDA Envelope Height

HR-SP-JPL-ECR-005v2 — 300mK Stage Assembly — BDA Kapton cable routing
design error. (NOTE: does not apply to the SSW BDA type, but affects the same
drawings)

HR-SP-JPL-NCR-007 — PMW and PSW focal position shift. (NOTE: does not
apply to the SSW BDA type, but affects the same drawings)



Rutherford Document / Engineering PRODUCT ASSURANCE

Appleton Space Science and
<ww=< |aboratory Change RequeSt Technology Department

‘ DOCUMENT /ENGINEERING CHANGE REQUEST NO.: HR-SP-JPL-ECR-003 ‘

PROJECT: SPIRE ORIGINATOR: Martin Herman, JPL
SYSTEM: FPU SIGNATURE
SUB-SYSTEM: 300mK Filter Stacks DATE 22" May 2003

1) TITLE OF CHANGE: Changes to the 300mK filter clamp fixing holes.

2) AFFECTED ITEMS / WORK PACKAGES: 300mK Filters

3) CLASSIFICATION OF CHANGE: (Highlight as required) URGENT ROUTINE

4) DOCUMENTS AFFECTED (TITLE, NUMBER, ISSUE, PARAGRAPH):

Filters — Interface Control Document - SPIRE-UCF-PRJ-001151 issue 2.2
Figure 13 — “Filter assembly GA” — drawing number BDA.01.006

Figure 14 — “BDA upper filter ring” — drawing number BDA.01.003

5) DESCRIPTION OF CHANGE:

1. The drawings BDA.01.006 and BDA.01.003 will be combined into one interface drawing. Title
will be “300mK Filter ICD”, drawing number will be “Filt-CQM/PFM-200"

2, Add missing dimension for length of projecting mounting legs — 2.75 £ 0.02mm in sector H8

3. Add box for total stack thickness and mass per channel in sector A8

4. Change existing callout in sector D4 from “6 x 2.00mm thru” to “6 x 2.00mm thru.
Counterbore 3.8mm dia., 1.00mm deep. Countersink 2.40mm dia., 45’

5. Modify existing parts in accordance with the new ICD - FILT-CQM/PFM-200

(Figure 1. may be used for reference)

6) RELATED FACTORS: (Highlight as required)

SPACECRAFT PERFORMANCE POWER OTHERS (SPECIFY)
GROUND SEGMENT ELECT INTERFACES WEIGHT
LAUNCH VEHICLE MECH. INTERFACES SCHEDULE
PAYLOAD TEST/VERIFICATION COST

7) NEED / JUSTIFICATION FOR CHANGE:
Late specification of fixtures to be used by JPL

SPIRE-UCF-PRJ-001151 issue 3 Issued accordingly ECR Closed

ATTACHMENTS: DISTRIBUTION: CHANGE Digitall
Draft version of new ICD - APPROVED 9 dyb Eri
incomplete — for reference signea by eric
only Y4 Clark
300MK_FILTER_ICD_170403 SIGNATURE: W Date:
_weilert.doc 2005.07.13
Shown as figure 1. 11:17:10
DATE: +01'00°
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Rutherford
Appleton
<o =< Laboratory

Document / Engineering
Change Request

PRODUCT ASSURANCE
Space Science and
Technology Department

‘ DOCUMENT /ENGINEERING CHANGE REQUEST NO.: HR-SP-JPL-ECR-003

b4
e
E E
6 OFF ¢2,00 THROUGH
C'SK @4.15 x 100°. L
27,00
D D
1. Lower BDA Filter Ring
c 2. BDA Filter c
3. Upper BDA Filter Ring SCRAP VIEW SHOWING
COUNTERS INK HOLES
‘(‘ SCALE 1 : 1
‘ H_l TITLE 300MK FILTER ICD - FILT-CQM-200 —
. ASTRONOMY &
THIRD ANGLE PROJECTION INSTRUMENTAT [ON GROUP
— - |CARDIFF UNIVERSITY
B DIMENSIONS IN MM ' QUEENS BUILDING B
3 o SR B eher, o™ oA R0
g TAIN A FUNT SLRFACE. " TOLERANCES | XYZ +0.01mmANG 0.1
DETECTOR DIMENS|ON S CARDIFF
A ! /(D DRAWN BY | B.J.KIERNAN TEL 02020 876269
FAX 02920 874056 —
! [ %%/@ CHECKED BY | P..C.HARGRAVE E-MALL Brion.Kiernaneastro.cf.oc.uk
PLW 5.394 ‘ 4»/© A1G-APPROVED | P.C.HARGRAVE ESTD WT.
PMW 5.275
A | Psw 5 482 JPL-APPROVED FINISH ALUCHROME - 1200 A
SLW 6.629 MATER| AL ALUMINIUM 6061/6082 LAST MOD C'SINK TO 6 OFF $2,20 HOLES
SSW 6.422 SECTION A = A DATE 08-8-2002 ‘ SHEET 1 OF 1 SHEET SIZE A3 PROJECT  SPIRE ‘ NUMBER: F ILT-COM-200}
CAD FILE T:+USERStSPXBJK+BDA .MF1 SCALE 2:1 ‘ ISSUE A
8 7 6 ‘ 5 4 3 2 ‘ 1

Figure 1 Preliminary draft of new ICD for reference only. Additional proposed changes to this
drawing will be implemented by Cardiff, and sent to JPL for approval.
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/ DOCUMENT / ENGINEERING PRODUCT ASSURANCE
f _ . CHANGE REQUEST (ECR) Space Science and Technology
-:J//j Rutherford Appleton Laboratory

Department
DCR / ECR Number: HR-SP-JPL-ECR-007
Spacecraft / Project HERSCHEL Originator’s Name Martin Herman
;);sc:glm | Experiment / SPIRE / Signature
Sub-System Date November 20,2003
Assembly Classification Urgent | Routine
Sub-Assembly Ref. Doc. / Drwg No. JPL dwg 10209721
Item Bolometer Detector Reference
Assembly (BDA)

ECR/DCR Title Spectrometer BDA Envelope Height

ECR Description

On the ICD Drawing 10209721 sheet 2, zone H4, the current maximum height dimension is 42.5 mm from the
BDA mounting plate. This dimension needs to be changed to 43.6 to encompass the two spectrometer BDA
types, SLW and SSW. Photometer BDA types do not require this change. The current dimension will be
replaced with a note giving the two BDA type dependent values. The allowed 300mK stage shift given in note 9
will remain.

Need / Justification For Change

The Spectrometer BDA (types SLW and SSW) 300mK filter stacks were at some point increased in thickness
due to the addition of a lens. This change was not flowed down into the BDA ICD. The SLW BDA S/N008
maximum height was measured at 44.04 mm from the mounting plate, which is 1.04 mm higher than the
current allowed ICD range. The nominal 42.5 mm height plus the 0.5mm allowed displacement of the 300mK
stage (see ICD note 9) gives the current 43.0 mm max height.

Affected Items / Work package (Title, Number, Issue, Para)

ICD drawing 10209721 rev B

Related Factors (Highlight as applicable)

Spacecraft Performance Power Others (Specify)
Ground Segment Elect. Interfaces Weight
Launch Vehicle Mech. Interfaces Schedule
Payload Test/Verification Cost
Attachments Distribution
Change Approved Project Q &, Stz :;ViEzygogvgm Change Approved Customer | /A
Project Closure / g:%;:}?sgisgvgidzzylifgagrk Customer Closure N / A

ISO9: Form PA 030 Engineering Change Request(ECR) Issue 04 Page 1 of 1




DOCUMENT / ENGINEERING PRODUCT ASSURANCE
CHANGE REQUEST (ECR) Space Science and Technology

2

_/’ Department

J Rutherford Appleton Laboratory

DCR / ECR Number: || HR-SP-JPL-ECR-005v2
Spacecraft / Project HERSCHEL Originator’s Name Anthony Turner
z);sc:glm | Experiment / SPIRE / Signature
Sub-System Date 1/19/2004
Assembly 10209800 -2 and -3 Classification Urgent | Routine
Sub-Assembly 10209820 and 10209830 Ref. Doc. / Drwg No. 10209775
Item Kapton cables assemblies, Reference
10217706 and 10209825

ECR/DCR Title 300-mK Stage Assembly-BDA Kapton cable routing design error

ECR Description

Kapton cable right (10217705) was designed for a length of 73.93mm and Kapton cable left (10209824) was
designed for a length of 68.87mm. This length designation forces the shorter cable to route into connector
positions J01 and J02 on the 10209820 and 10209830 Detector Assembly-BDA builds while the longer cable will
route into the J03 and J04 connector positions. This routing will cause a swap in the pixel maps for each
connector denoted in wiring schematic 10209725-A under the 10209800-2 and 10209800-3 columns. Below is
the correct switch in pixel maps for each column (only the first pixel of the original column is denoted for all
connectors but the entire column should be switched accordingly):

10209800-2 P/MW: J01 — first pixel A7, J02 — first pixel E7, J03- first pixel A13, J04 — first pixel R1
10209800-3 P/SW: J01 — first pixel D6, J02 — first pixel F12, J03- first pixel R1, J04 — first pixel E1

In order to:
(1) maintain the existing pixel allocation, and
(2) ensure that the readout of the PTC Channels is carried out on DCU J22
the JFET-BDA harnesses need to be swapped and physically relabelled as follows:
JFP J37 — JFP J39
JFP J39 — JFP J37
JFP J40 — JFP J38
JFP J38 — JFP J40
JFP J29 — JFP J31
JFP J31 — JFP J29
JFP J30 — JFP J32
JFP J32 — JFP J30

The SPIRE Block Diagram (Issue 5.8) needs to be updated to reflect this change.
JPL drawing (10209725 Rev B) needs to be updated.
SPIRE Block Diagram (Issue 5.8) needs to be updated.

The re-labelling of the connectors (MDM 51S) will mean that the corresponding BDA-JFET harnesses will have
a 180° twist in them between the FPU wall and the JFET rack.

Need / Justification For Change

The current flex cable assembly/routing will not correctly map to the pixel locations denoted in 10209725-A
wiring schematic, SPIRE. The current schedule/budget will not allow for an acquisition of replacement cables
which may have at least a 12-20 week lead from the manufacture. All sub-assembly builds (10209820 and
10209830) would have to be placed on hold until the new cables arrive. The schedule impact could be up to 6
months. The above pixel map designation change would have a minimal effect on the software side, save from
rebuilding flex kapton cables and keep the project on its current schedule.

Affected Items / Work package (Title, Number, Issue, Para)

All 10209820 and 10209830 sub assemblies.
Drawing 10209775-A
SPIRE Block Diagram (Issue 5.8)

ISO9: Form PA 030 Engineering Change Request(ECR) Issue 04 Page 1 of 2




‘/Jj Rutherford Appleton Laboratory

_ DOCUMENT / ENGINEERING
Z 1 R ( CHANGE REQUEST (ECR)

PRODUCT ASSURANCE

Space Science and Technology

Department

HR-SP-JPL-ECR-005v2

SPIRE Block Diagram (Issue 5.8)
JPL drawing (10209725 Rev B

Related Factors (Highlight as applicable)

Spacecraft Performance Power Others (Specify)
Ground Segment Elect. Interfaces Weight

Launch Vehicle Mech. Interfaces Schedule

Payload Test/Verification Cost

Attachments

Distribution

Ref SPIRE-RAL-MoM-002462v1 NRB ECR Closed

Change Approved Project

Change Approved Customer

Project Closure

Customer Closure

1ISO9: Form PA 030 Engineering Change Request(ECR)

Issue 04

Page 2 of 2
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Text Box
Ref SPIRE-RAL-MoM-002462v1 NRB ECR Closed


NON-CONFORMANCE REPORT PRODUCT ASSURANCE

»f/ CCLR(C Space Science and Technology
4/ al;therfordnppletonLéboratory (NCR) Department
NCR Number: HR-SP-JPL-NCR-007

Spacecraft / Project Herschel Originator’s Name Martin Herman
Experiment / Model SP| RE / PFM"‘FS Signature

Sub-System Date July 1, 2004

Assembl . .
Sub-Asszmny Level (Highlight if applicable) Major Minor
Item PMW and PSW BDA

(10209800 -2 and -3) e e

Serial Number 11,12, 14,15 (TBC)

NCR Occurred During . .

(Highlight if applicabls) Manufacture Inspection Test Integration Other
NCR Title PMW and PSW focal position shift

NCR Description

An internal mechanical interference problem discovered during the manufacture of the PMW BDA has required a shift of
the feedhorn and detector position with respect to the exterior envelope of the BDA. The exterior BDA envelope is
unchanged. This NCR applies to PFM and FS models of the PMW and PSW BDAs.

This problem causes a non-conformance with the focus position specified in the ICD drawing 10209721 (see sheet 2,
zone G3, and values tabulated on sheets 5-7). The PMW nominal focus position is changed by 1.0mm from 33.2mm to
32.2mm. The PSW focus position is changed by 1.2mm from 25mm to 23.8mm.

Front-short and back-short distances at the detectors are not affected by this change. The distance from the 300mK filter
to the feedhorn entrance plane is increased by the shifts given above.

Other effects of this NCR are a small mass increase (approximately 4 grams) and a slight CG shift (estimated z-cg
decrease of ~0.5mm). (Note that the PFM PMW, which is the only affected unit yet assembled, has a mass of 605g
including the mass increase. This is still less than the 632g ICD limit.)

Cause of NCR

Disposition / Corrective Action

USE AS IS

Closed ref SPIRE-RAL-MoM-002462v1 NRB

Document or Drawing Affected (Title, Number & Issue)

Estimated COST OF NCR (cost of : correction, Materials, Resource, and delay to Project etc.)

PA Manager (Or Deputy) Project Manager (Or Deputy) Date
NCR CLOSED ~ oguiysomstyene | Closed ref SPIRE-RAL-Mol-
(Signatures Required) é /% ) - N 002462v1 NRB
11:18:22 +01'00'

Ref ISO/SPAP 004 1ISO9: Form PA 006 Non-Conformance Report(NCR) Issue 07 Page 1 of 1




Waiver List

1) HR-SP-JPL-RFW-005v1 (SineVibration Omission)

2)  HR-SP-JPL-RFW-006 (Vibration Test Levels)

3) HR-SP-JPL-RFW-022 (BDA Vibration Test Temperature)



REQUEST FOR WAIVER / DEVIATION PRODUCT ASSURANCE

& Space Science and Technology
'—é; Rutherford Appleton Laboratory (RFWIRFD) Department
RFW/RFD Number: § HR-SP-JPL-RFW-005v1
Spacecraft / Project Herschel Originator’s Name Kalyani Sukhatme
System / Experiment / SPIRE Signature / Date
Model
Sub-System detectors Request Type Waiver (RFW) Deviation
(Highlight applicable request) (RFD)
Assembly Organisation Jet Propulsion Laboratory
Sub-Assembly Ref. Doc. / Drwg No. SPIRE-JPL-PRJ-000456
Item Ref
Serial No. eterences
RFWIRFD Title BDA and JFET module sine test deletion

End Items(s) Affected (Hardware, Software)

Name Cl-Number Model(s)
Bolometric Detector Assemblies CQM, PFM, FS
JFET Modules CcQMm, PFM, FS
Requirement / Interface Documents Affected
Specification/Drawing Title Number Issue Date App. Paragraph
BDA-SSSD (SPIRE-JPL-PRJ- 3.2 Jan 7, BDA-DES-10, JFET-DES-
000456) 2003 07

Description of Deviation / Discrepancy / Non-Conformance

High Level Sine- Vibe Test is not performed on these units

Other Items or Requirements (Potentially) Affected

Need for RFW/RFD and Rationale for Acceptance

The hardware has to be qualified under a cold vibration test and is installed in the cold vibration facility for the
purpose of the test. The high level sine vibration test configuration will put the hardware and the personnel at risk
since the cold vibration facility is not structurally capable of withstanding the high levels. Obtaining additional
resources (cost and schedule) for developing a new set-up is not feasible at this time.

Up issue RFW to 5v1 with this note added

There is no Requirement to do a high level sine test on previously Qualified units, Only Random Acceptance level
test are required.

Approved Rejected Name Date
Engineering: REF SPIRE - Y Digitally signed by | 20 December 04
RAL-MOM- W% Eric Clark
Product Assurance: 002250 N ggts‘??i_igo;ﬂﬂ 20 December 04

CCB-Chairman:

Principle Investigator

Product Assurance:

Co-Investigator

Prime Contractor

ESA Project Office

1ISO9: Form PA 016 Request for Waiver/deviation (RFW/RFD) Issue 04 Page 1 of 1




REQUEST FOR WAIVER / DEVIATION PRODUCT ASSURANCE

& Space Science and Technology
"-_é'. Rutherford Appleton Laboratory (RFWIRFD) Department
RFW/RFD Number: | HR-SP-JPL-RFW-006
Spacecraft / Project Herschel Originator’s Name Martin Herman
System / Experiment / SPIRE/ All Signature / Date
Model
Sub-System Detector Request Type Waiver (RFW) Deviation
(Highlight applicable request) (RFD)
Assembly BDA Organisation Jet Propulsion Laboratory
Sub-Assembly Ref. Doc. / Drwg No.
ltem Ref
Serial No. eterences
RFWIRFD Title Random vibration test levels not the same.
End Items(s) Affected (Hardware, Software)
Name CIl-Number Model(s)
BDA QM, CQM, PFM, FS
Requirement / Interface Documents Affected
Specification/Drawing Title Number Issue Date App. Paragraph
BDA-SSSD BDA-DES-10 3.2 Jan 7,

03

Description of Deviation / Discrepancy / Non-Conformance

1) Random Vibration Test Levels are not the same as given in the BDA-SSSD (Issue 3.2), BDA-Des-10
2) There are five different flavours of the BDA. The qualification vibration test is done on only one QM unit
which is of the PLW type.

Other Items or Requirements (Potentially) Affected

Need for RFW/RFD and Rationale for Acceptance

1. The random vibration test levels are as specified by Berend Winter (MSSL) in an email on May 2, 2003,
which superseded the BDA-SSSD

2. The qualification test program in using the PLW flavour as the only Qual Model, is given in Interoffice
Memorandum, Oct. 3, 2003, Henry Abakians, Subject: SPIRE BDA Random Vibration Test Program [IOM
5132-03-167]

Approved Rejected Name Date
Engineering: REF SPIRE - Digitally signed by 20 December 04
RAL-MOM- W Eric Clark
Product Assurance: 002250 . < Date 2004.12.21 20 December 04

09:09:53 7

CCB-Chairman:

Principle Investigator

Product Assurance:

Co-Investigator

Prime Contractor

ESA Project Office

1ISO9: Form PA 016 Request for Waiver/deviation (RFW/RFD) Issue 04 Page 1 of 1




JPL

INTEROFFICE MEMORANDUM
5132-03-167
October 3, 2003

Project: Herschel/Planck

TO: Martin Herman
FROM: Henry Abakianst v

SUBJECT: SPIRE BDA random vibration test program

This TOM outlines the random vibration test program for Herschel/Planck project’s SPIRE element. Due
to schedule and cost constrains, our proposed test program does not strictly conform to JPL’s standard
random vibration program; however, it maintains a medium to low risk posture.

The recommendations will concentrate on the vibration environment since that is the source of highest
stresses on the unit. The SPIRE qualification program also includes thermal cycling and accelerated aging,
but it will not be addressed in this IOM.

The SPIRE element of the JPL Herschel/Planck project has several Bolometer Detector Assemblies (BDA).
These BDAs are identical in thetr outer housing, and primarily vary in a thermally isolated suspension which
contains the bolometer array and the feedhom (the suspension is held on to the housing via two rows of
braided Kevlar strings). There are five flavors to these suspensions: PSW, PMW, PLW, S8W, SLW (P:
photometer, S: spectrometer, LW: long wave, MW: medium wave, SW: short wave). The suspensions also
vary in their mass and center of gravity (PLW the heaviest, SSW the lightest).

In a traditional JPL Qual/FA test program, a Qual unit for each BDA flavor would be tested (3-axis, 2 min.
per axis), and all subsequent flight units would be FA tested (3-axis test, FA levels, 1 min. per axis). In a
traditional Protoflight program, all flight units would be protoflight tested (3-axis test, Qual levels, 1 min. per
axis).

The SPIRE element has evolved into a Qual/FA/Protoflight test program. We have built and successfully
tested a qual unit (CQM, PLW). It was random vibrated at Qual levels and durations (2 minutes) in three
axes, This unit successfully passed the random vibration test, and remained within the specifications
(performance or otherwise). Our proposed test program for all subsequent BDAs is as follows:

BDA type test program random vibe axis duration
PSW PF b e 2 min
PMW PF X 2 min
PLW Qual/PF 3 axis Qual 2min/axis
PF-x axis only 1 min
SSW PF X 2 min

SLwW PF X 2 min



-2-

The test program deviates from a standard JPL program; however, we believe it maintains an acceptable risk
posture for the following reasons:

1-The vibration in the z-direction is substantially more benign than x and y. Therefore, we can
eliminate the random vibration test in the z-direction for all flight units (this is based on the CQM
test results).

2-There is sufficient cross-talk between x and y (based on CQM test results). Therefore, we can
eliminate the y direction shake and perform the test in the x-direction for an additional 1 minute (x is
the more severe direction; moreover, since we are not concerned with low cycle fatigue failure —
substantiated by the CQM test - we feel justified in extending the x-direction test duration to 2
minutes, thus indirectly testing for y-direction).

While it is clearly more desirable to test in y-direction directly, eliminating this test is primarily
driven by cost and schedule constraints: all our test are performed at or below 100K, thus a one axis
vibration will require a minimum of 3 work days; however, extending 2 1 minute test to 2 minutes
will not impact schedule, cost, or the safety of the hardware.

3-We have tested the heaviest assembly (PLW) for our qualification program. This ensures that our
design is validated for the highest possible stresses in the Kevlar stning.

4- Force transducers will be utilized in 3 directions. Their responses will be correlated with the COM
results providing additional assurance on hardware workmanship, reliability and robustness.

Concurrence: gf'é 7@“‘*‘/

Concurrence:

Jéhn Forgrave
En\jim/-ntal requlrem ts Engineering, Group Supervisor

Paul MacNeal, Dynamics Engineer
Herschel/Planck

Concurrence: “"""] MbL'—- Lo

Tim Larson, Mission Assurance Manager
Herschel/Planck

Distribution:

Bill McAlpine
Margaret Frerking
Michael O’Connell
Gary Parks
Kalyani Sukhatme
Mark Weilert



REQUEST FOR WAIVER / DEVIATION PRODUCT ASSURANCE

& Space Science and Technology
'—_é Rutherford Appleton Laboratory (RFWIRFD) Department
RFW/RFD Number: HR-SP-JPL-RFW-022
Spacecraft / Project Herschel Originator’s Name Mark Weilert
System / Experiment / SPIRE / CQM, PFM, FS Signature / Date
Model 22 July 2005
Sub-System Detectors Request Type Waiver (RFW) Deviation
(Highlight applicable request) (RFD)
Assembly Organisation Jet Propulsion Laboratory
Sub-Assembly BDA Ref. Doc. / Drwg No. SPIRE-JPL-PRJ-000456;
Herschel-Planck ERD,
JPL D-19155 Rev B.
ltem 10209800 -1 thru -5
Serial No. 6,8,9 & 12 thru 19 SO
RFWIRFD Title BDA vibration test temperature.

End Items(s) Affected (Hardware, Software)

Name Cl-Number Model(s)
Bolometric Detector Assemblies (all types) CQM, PFM, FS
Requirement / Interface Documents Affected
Specification/Drawing Title Number Issue Date App. Paragraph
BDA-SSSD (SPIRE-JPL-PRJ- 3.2 Jan 7, BDA-DES-10
000456) 2003

Description of Deviation / Discrepancy / Non-Conformance

BDA Cold vibration tests were performed with the BDA temperature at T < 100K instead of T < 90K as required in the
SSSD sec. 3.4. Note that the Herschel-Planck Environmental Requirements Document (ERD), JPL D-19155 Rev B lists
100K for the required test temperature.

Other Items or Requirements (Potentially) Affected

Need for RFW/RFD and Rationale for Acceptance

The hardware is tested in the cold vibration facility which contains a liquid nitrogen cooled cold plate which
typically reaches 81K minimum. The BDA temperature is measured on the Kevlar-isolated portion of the BDA,
which cools down extremely slowly below about 120K. The 100K maximum test temperature used is the lowest
that can be practically obtained without waiting an excessive amount of time during the test. The difference in
vibration behaviour between 100K and 90K will be minimal, so this change does not affect the validity of the test
results. Also note that the temperature of the mounting flange and other non-suspended parts of the BDA are
likely less than 90K since they have much better thermal contact to the cold plate.

Name Approved (Sign & Date) Rejected (Sign & Date)
j . R - o Digitally signed by
Engineering: Eric Sawyer ? G Setimgd Dove 20060722
Bionatre ot verfed 12:17:10 +01'00
Product Assurance: Eric Clark L B saroata xoro0

CCB-Chairman:

Principle Investigator

Product Assurance:

Co-Investigator

Prime Contractor

ESA Project Office

1ISO9: Form PA 016 Request for Waiver/deviation (RFW/RFD) Issue 04 Page 1 of 1




Open Problem / Failure Report (PFR) List

Open PFR'son ThisHardware (FS SSW BDA 10209800-5 SN 016):

NONE

Open PFR'son Similar Hardwar e

NONE



JPL D-26653

SPIRE
Bolometer Detector Assembly
Handling Document

Prepared by
Mark Weilert

20 August, 2003
revised 20 Nov. 03
revised 9 August, 05

WARNINGS

BDA is Contamination Sensitive: Open red shipping container only in an ISO 14644-1
class 7 (FED-STD-209 Class 10000) or cleaner cleanroom. Handle BDA with approved'
nitrile or polyurethane ESD safe cleanroom gloves only. (See end of document for notes
and JPL approved products).

BDA is ESD Sensitive: Handle with approved” wrist straps, ESD-safe gloves and ESD
smocks at an approved ESD protected workstation’. All personnel within 1 meter of
unprotected ESD sensitive hardware shall be certified for ESD awareness’. Note that no
connector savers or other connector protection are shipped with the BDA, per the
business agreement. Refer to attached electrical handling document for other important
safety precautions. Follow all instructions for the use of wrist straps, ESD smocks, static
protected work areas, ionizers, packing/unpacking and cable handling per JPL standard
D-1348, rev. F (This document is available through the public domain by the following
URL: http://standards.jpl.nasa.gov/contractor/docs/d1348f.html.)

ESD - Ionizer: Prior to mate or demate of any connector, turn on an ionizer
approved’ for ESD sensitive components in clean room environment at least 5
minutes in advance and place/hold both sides of the connections in front of the
ionized air stream for a minimum of 10 seconds before mating/demating
operation. Position the ionizer near the hardware within the required distance per
manufacturer’s manual. Different makes and models of ionizers have different
positioning requirements. During the mating/demating operations, it is necessary
to follow the requirements for handling ESD sensitive hardware.

ESD - Connection to GSE: It is essential to ensure that all signal and bias lines
of the GSE are grounded prior to mating the BDA hardware to the GSE. A


http://standards.jpl.nasa.gov/contractor/docs/d1348f.html

JPL D-26653

safe-to-mate check must be performed prior to connecting the BDA to the GSE.
No excessive voltages and currents on all signal and bias lines shall be observed
while the hardware is connected.

QA Opversight: Quality Assurance personnel should witness all handling,
electrical testing, operation and integration of BDA flight hardware. At a
minimum, a "two person" rule should be invoked at all times, where oversight by
an independent party is provided to ensure hardware safety during handling, test
and integration operations.

BDA is Fragile: Do not drop or otherwise shock. Take care to avoid applying
unnecessary force to the Kevlar suspended portion of the BDA. In particular, do not
torque the thermal strap interface fasteners to greater than 320 N*mm. The BDA is
preferably held/supported either by its square mounting flange, or by the light-seal can
which holds the electrical connectors. Note that the red shipping container provides only
minimal shock isolation, and should be treated as equally fragile while the BDA is inside.
Because the Kevlar tension is higher at room temperature than cold, DO NOT SHAKE
TEST AT ANY TEMPERATURE ABOVE 100K (except for low-level survey shakes,
0.25g typical). A full level shake at room temperature risks catastrophic failure. Avoid
touching Kevlar braid with anything, it is sensitive to abrasion or cutting by seemingly
smooth objects.

BDA is Humidity Sensitive: The Kevlar tension increases with moisture absorption.
Keep in a dry environment when possible during storage or while not being handled.
While being actively handled, hardware should be placed in a humidity-controlled
cleanroom. Maintain humidity level at 35%-50% RH typical, for ESD safety.

BDA is Temperature Sensitive: The Kevlar tension and creep increases at high
temperatures, DO NOT BAKE OUT AT ABOVE 80°C.
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Unpacking Procedure:

The BDA is shipped in a multi-layer container, a custom shipping container (red) inside a
case inside a case. The case should be opened only in a reasonably clean area in order to
protect the red shipping container, which should only be opened in a class 10000 or better
clean room at an ESD-safe workstation. The red shipping container has three shock-
monitors attached to the top, labeled 10g, 20g and 50g. The monitors have steel balls and
springs which are contained between plastic rails if the unit has not seen the marked
shock level. If the monitors have experienced their specified shock, some of the balls
will be loose in the bottom. Please note the state of the three shock monitors and report
the result to JPL. These monitors may need to be removed from the top of the red
shipping container before it is opened, since they probably obstruct access to the vent
plug. They are attached with a double-stick tape adhesive and may be pulled off by
applying force to the white base. (Avoid just pulling on the clear case, as this will likely
open up the monitor and spill the contents.) NOTE: The cases holding the red
shipping container must be returned to JPL for use in future shipments.

Opening the Red Shipping Container:
An exploded view of the container is shown below. The top is the side with the vent plug

in the center. Make sure the area around the plug is clean, then remove the plug to
equalize the pressure. The 8 closeout screws are next loosened alternately (with a 1/8"

Container closeout screws

Purge/Vent Plug

Container Lid

O-ring (leave in groove)

BDA mounting nuts/washers

Rubber shock mounts (leave in place)

Container Base
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hex key) to relieve pressure on the o-ring seal, and then backed off completely to
disengage the screws from the base. The container lid is then lifted straight up to open
the container. Two guide pins prevent significant sideways motion of the lid until it is
high enough to clear the BDA The BDA is removed from the shipping container base by
removing the mounting nuts and washers from the rubber shock mounts and lifting the
BDA straight up.

For re-installation of the BDA into the red container, note that the light can must be up,
as shown, to prevent the container lid from hitting the BDA. Also, the epoxy
terminations of the Kevlar braids should be oriented towards the cutouts in the container
base.

NOTES:

! IPL approved ESD safe cleanroom gloves are:
Nitrile:
Ansell-Edmont Nitrilite http://www.ansellpro.com/ce/products3.asp?pid=87
Ansell-Edmont Nitrilite Silky http://www.ansellpro.com/ce/products3.asp?pid=149
Ansell-Edmont Silky Ultra-Clean http://www.ansellpro.com/ce/products3.asp?pid=150
Safeskin Critical (white) http://www.safeskin.com/crit_nt glv.asp

Polyurethane:
Wilshire Technology DuraCLEAN call in US, 323-259-6469 for ordering information

2 JPL approved wrist straps are:
Speidel Twist-o-Flex ™ brand metal expansion bracelet wrist straps
3M model 4600 adjustable molded thermoplastic wrist straps

* All work areas shall be certified and operated in compliance with the requirements of the following
subsections sections of JPL-STD D-1348 rev. F section 2.3: subsections: 6, 8-11, 14-19, 21, 23 — 27,
29 — 36, 38 — 43 and 45.

* All personnel shall be trained and certified to the requirements of section 2.3.3 of JPL STD D-1348
rev. F.

> The ionizer performance shall be verified to comply with the requirements of JPL-STD-D-1348 rev. F,
Table 1 for devices with human body model ESD sensitivity less than 50 volts. The ionizer shall
discharge from = 1000 volts to less than + 20 volts in less than 20 seconds and have a float potential of
less than + 20 volts.
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1 Introduction

The removal and replacement of the BDA filter isin principle asimple procedure,
consisting of removing the screws, removing the filter, replacing the filter, replacing the
screws, torquing the screws, and staking the screws. This procedure applies to both SSW
and SLW BDA's, part #s 10209800-5 and 10209800-4, respectively.

The difficulty is due to the drive for the screws, which is an offset-cruciform drive
(“Torg-set” drive, per NA0025). The driver we use isacommercialy available part, but
the filter screws use avery small size and we tried a couple of different drives before
finding a good one.

Also, since thefilter removal and re-installation applies significant force to the suspended
portion of the BDA, if the unit were at JPL we would perform metrology measurements
before and after the process to see if the suspended portion of the BDA had shifted. This
worry can be reduced somewhat by trying to hold the BDA by the top ring (to which the
filter attaches) during the screw removal and torquing.

Detailed procedures follow below. Item numbers refer to the parts list in drawing
10209800, which isincluded in the HRCR package and attached. See sheet 2 of the
drawing for the filter installation detail, which is reproduced in figure 1 below.

2 Warnings
The BDA is shock, ESD, and contamination sensitive. Handle in accordance with the
general handling requirements listed in the SPIRE BDA Handling Document, JPL
D-26653, included in the HRCR package.
This procedure could cause a shift in the location of the suspended portion of the
BDA. Checking the position of the suspended portion with respect to the mounting
flange before and after isrecommended.
All procedures should be performed with QA witness, and a calibrated torque wrench
should be used.

3 Filter Removal

31 Remove the 6x item 48 screws, 2x item 19 nuts and 4x item 21 Belleville washers
holding filter to the top ring of the BDA.
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The two end screws are held into nuts which must be held to loosen the screws. The
loosening torque can be applied to the screw or the nut as desired.

Note that the screws are staked with epoxy. This epoxy will break away when the
screws areloosened. Take careto contain the epoxy bits so they do not fall into the
BDA assembly.

3.2 Retain al screws, nuts, and washers for later re-install ation.

3.3  Liftthefilter off the top ring.

4  Filter Installation

4.1  Place new filter into position on the BDA top ring. Note that the filter will only
go on in one orientation due to the clearance dot for the thermal strap.

4.2  Attach thefilter using the 6x item 48 NAOO68A 016012 screws removed during
disassembly. Use an item 19, nut, and two item 21 Belleville spring washersin series
(<>) at each of the two thru-hole locations. Finger tighten screws in an alternating
pattern, such as that suggested in figure 1 below.

Note that residual staking epoxy must be cleaned from the parts before re-use. Thiscan
easily be accomplished by heating the screws, washers or nuts slightly with a heat gun,
which softens the epoxy enough for removal with a sharp tool. Do not use a heat gun on
the assembled unit.

ALTERNATE OPTION:

If you have sufficient clearance above the top of the BDA in the next level of assembly, it
is acceptable to use NA0069-016012 socket-head cap screws for the filter installation
instead of the NAOO68 screws which were originally installed. Thiswill avoid the
problems with the offset-cruciform drive, but will leave the heads of the screws extending
above thetop of thefilter. Make sure that the screws are not longer than 12mm
(measuring from under the head), because the clearance from the end of the screw to the
bottom of the threaded holes is a bit tight. The location of the washers and nuts, aswell as
the torquing and staking in the following steps is unchanged.

4.3 Torqueal item 48 screws to 200N* mm in the same pattern as above.

The end screws must have the nuts held with a small closed-ended wrench during
torquing. Torgueis applied to the screwsin all cases.
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4.4  Stakethe six filter screws using item 25, 2216A/B epoxy.

The four central screws are staked at the heads, while the end screws are staked at the nut
such that epoxy connects the screw to the nut. See figure 2 for pictures of typical staking.

45  Cure epoxy for 24 hours minimum at room temperature.
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Figurel

Filter Detail from Drawing 10209800 rev B, showing suggested screw tightening
patterninred. Seeattached full drawingfor part number references.
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Figure2

Typical Fastener Staking.



SPIRE

Subject: BDA Electronic Handling Procedure, SPIRE S/SW-FS, SNO16

Prepared by: Anthony Turner

Document No:

Issue: Draft Date: 7/12/2005

Checked by: ..o Datel....coooviiiiienns

Approved by: ..., Datel....coooviiiiiienns



S PIRE Project Document Page: Page 2 of 11
Ref:

BDA Electronic Handling Procedure SPIRE S/SW-FS SN016 Issue:

Date:

Distribution



S PIRE Project Document Page: Page 3 of 11
Ref:

BDA Electronic Handling Procedure SPIRE S/SW-FS SN016 Issue:

Date:

Change Record

| ssue Date



S PIRE Project Document Page: Page 4 of 11

Ref:

BDA Electronic Handling Procedure SPIRE S/SW-FS SN016 Issue:

Date:

Table of Contents
1. INtroduction.........c.veiei page 6
2. Handling.........ooovii e, page 6
3. Signal Requirements...........ccovvviie i in i, page 6
4, Devicelsolation..........coooviiiiiiii i i e page 7
5. Room Temperature Detector Values Check.......... page 7
6. L oad Resistor-Detector Continuity Check............ page 10



S PIRE Project Document Page: Page 5 of 11
Ref:

BDA Electronic Handling Procedure SPIRE S/SW-FS SN016 Issue:

Date:

Glossary



S PIRE Project Document Page: Page 6 of 11
Ref:

BDA Electronic Handling Procedure SPIRE S/SW-FS SN016 Issue:
Date:

1. Introduction:

This document provides the Electronic Handling Procedure for the Flight Spare-
Spectrometer Short Wavel ength Bolometer Detector Array SNO16.

2. Handling:

1. BDA isContamination Sensitive: Handle BDA with Gloves only in a FED-
STD-209 Class 10000 clean room (I1SO 14644-1 class 7) or better.

2. BDA isESD Sensitive: Electronic partsincluded in the S'SW-FS science
instrument are subject to electro-static discharge failures. Please handle with
appropriate ESD hardware handling procedures. Handle with grounding straps,
ESD-safe gloves, ESD smocks at an ESD-safer workstation.

3. Signal Requirements:

The interface circuit for the BDA contains a series of resistive networks as depicted in
figure 1. Two high resistive load resistors (~ 6-14 MW) are coupled to aNTD Ge
thermistor (R o) through a lithographed metalization circuit and provide the bias
circuitry for the device. The maximum DC input voltage for the bias linesV+ and V-
linesis+/- 1V, and the maximum AC input voltage is 100mV rms.

R bolo R oo
R load R load R load R load
— * L 4 * *
GND Output Output
Pin51 Signal S+ Signal S
@ @
L4 L

Figure 1. Interface circuit of the Bolometer Detector Array
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DC Voltage-Current Limits for Room Temperature Detector Values Check:

Signd Pin Nominal Value Max Vaue
V+ 25 +50mV +1V
V- 50 -50mV -1V
[+,1- 25,50 10mA 25mA

DC Voltage-Current Limits for room temperature Load Resistor-Detector Continuity

Check:
Signd Pin Nominal Value Max Vaue
V+ 25 +50mV +1V
V- 50 -50mvV -1V
I+, I- 25,50 <0.5mA 1nA

4. Device | solation Check:

The 300mK stage Kevlar suspended portion of the detector chassisis grounded directly to
the electronic ground on pin 51 of the nanonics 51 pin connectors on each side. A
resistance of less than 200W can be checked from the thermal strap of the 300mK stage to
electrical ground pin 51. The 2K stage is electrically isolated from the electronic ground
viathe Kevlar supports. Measuring from pin 51 to any metal section of the 2K stage will
yield an open circuit.

5. Room Temperature Detector Values Check

The final measured DC resistance value for each of the bolometer detector at room
temperature is shown in the Table 1 and 2. The measurements bypass the load resistorsin
the circuit measuring directly through the output signal pins on the two nanonics 51 pin
connectors. All measurements were performed with a Fluke 87 True RMS Multimeter set
in the 4kWrange. All measurements are in kW unless designated otherwise. Channels
that are out of range are re-measured using the 40MW range to determine their value. The
failure mode of any particular channel is aso designated intable 1 and 2. The
designation for the failure modes are open- Channel open at 300mK, short-channel
shorted at 300mK, float- channel floating at 300mK, or caution- cautionary status which
will be associated with a note following each table on that channel.
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Table 1. S/ISW-FS Room Temperature DC Detector M easurements JO5 connector
Connector Signal Nanonics | Nanonics | Detector | Resistance | Failure
L abel Pin From Pin To L abel (kohms) Mode
Z1/J05 1 1 26 R1 3.84M
2 2 27 A4 2.066
3 3 28 A3 2.016
4 4 29 A2 1.994
5 5 30 A1 1.949
6 6 31 DK1 1.916
7 7 32 B3 2.018
8 8 33 B2 1.984
9 9 34 B1 1.918
10 10 35 C3 1.948
11 11 36 C2 1.896
12 12 37 C1 1.836
13 13 38 D3 1.898
14 14 39 D2 1.883
15 15 40 D1 1.89
16 16 41 E3 1.988
17 17 42 E2 1.996
18 18 43 E1 1.968
19 19 44 F3 2.07
20 20 45 F2 2.061
21 21 46 F1 2.047
22 22 47 G1 2.072
23 23 48 T1 2.109
24 24 49 G2 2.176
V+toV- 25 50 0.705M
V- to gnd 50 51 >40M
V+ to gnd 25 51 >40M
Chassis to gnd 62.7 ohms
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Table 2. SISW-FS Room Temperature DC Detector M easurements JO6 connector
Connector Signal Nanonics | Nanonics | Detector | Resistance | Failure
L abel Pin From Pin To L abel (kohms) Mode
Z1/J06 1 1 26 1.182
2 2 27 1.164
3 3 28 1.246
4 4 29 1.131
5 5 30 1.117
6 6 31 1.101
7 7 32 G3 1.785
8 8 33 G4 1.764 caution
9 9 34 DK2 1.701
10 10 35 F5 1.694
11 11 36 F4 1.703
12 12 37 E6 1.63
13 13 38 E5 1.713
14 14 39 E4 1.748
15 15 40 D7 1.688
16 16 41 D6 1.752
17 17 42 D5 1.798
18 18 43 D4 1.853
19 19 44 C6 1.768
20 20 45 C5 1.821
21 21 46 C4 1.877
22 22 47 B5 1.838
23 23 48 B4 1.867
24 24 49 T2 1.902
V+toV- 25 50 0.702M
V- tognd 50 51 >40M
V+ to gnd 25 51 >40M
Chassis to gnd 57.1 ohms

Caution note: Channel G4 has a extra nitride path from center or pixel web to pixel

frame that may effect the thermal time constant
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6. Load Resistor-Detector Continuity Check

A DC continuity check of the load resistors in series with the bolometer detectors will
complete the electrical checkout at room temperature. The test can be performed with a
Fluke 87 True RMS multimeter set on the 40MW scae. The data set measures from V+
to output signal S+ and V- to output signal S- for each channel. The nominal value read
for the live bolometer channels (room temp detector DC resistance ~ 1.5kW) should read
approximately 3-6MW. Channels with open bolometer channels will give values SMW or

higher. The Data sets for the S'SW-FSfor the final test through the entire circuit are
shownin Table 3.

Table 3: S/ISW-FS Load Resistor- Detector DC Continuity Check JO5 connector

Connector _ Detector Bias V+ Resistance B i_as V- |Resistance V -
L abel Signal L abel (pin25) To V+ to S+ (pin 50) to S-
S+ pin (Mohms) To S- pin (Mohms)
Z1/J05 1 R1 1 5.11 26 5.11
2 A4 2 4.31 27 4.24
3 A3 3 4.28 28 4.28
4 A2 4 4.32 29 4.28
5 Al 5 4.28 30 4.28
6 DK1 6 4.32 31 4.28
7 B3 7 4.32 32 4.32
8 B2 8 4.28 33 4.32
9 B1 9 4.28 34 4.28
10 C3 10 4.32 35 4.28
11 C2 11 4.32 36 4.32
12 C1l 12 4.36 37 4.36
13 D3 13 4.32 38 4.32
14 D2 14 4.32 39 4.32
15 D1 15 4.36 40 4.36
16 E3 16 4.4 41 4.4
17 E2 17 4.4 42 4.34
18 E1l 18 4.33 43 4.32
19 F3 19 4.36 44 4.36
20 F2 20 4.4 45 4.36
21 F1 21 4.4 46 4.36
22 G1 22 4.4 47 4.36
23 T1 23 4.42 48 4.38
24 G2 24 4.4 49 4.38
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Connector _ Detector Bias V+ Resistance B i_as V- |Resistance V -
L abel Signal L abel (pin25) To V+ to S+ (pin 50) to S-
S+ pin (Mohms) To S- pin (Mohms)
Z2/J06 1 1 4.36 26 4.4
2 2 4.36 27 4.44
3 3 4.36 28 4.44
4 4 4.36 29 4.4
5 5 4.4 30 4.4
6 6 4.44 31 4.36
7 G3 7 4.42 32 4.36
8 G4 8 4.4 33 4.4
9 DK2 9 4.36 34 4.4
10 F5 10 4.36 35 4.4
11 F4 11 4.4 36 4.36
12 E6 12 4.4 37 4.36
13 E5 13 4.36 38 4.4
14 E4 14 4.36 39 4.36
15 D7 15 4.32 40 4.36
16 D6 16 4.4 41 4.4
17 D5 17 4.37 42 4.36
18 D4 18 4.36 43 4.36
19 C6 19 4.38 44 4.36
20 C5 20 4.4 45 4.36
21 C4 21 4.4 46 4.36
22 B5 22 4.4 47 4.36
23 B4 23 4.44 48 4.36
24 T2 24 4.4 49 4.36
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Unit Identfication

Name SSW BDA
Part # 10209800-5
S/N #016
|
Environmemtal Testing
Duration
Axes or Number of
Tested |[Temperature| Cycles Pass/Fail |[Requirement Source Waiver #
2 min per X,Y,Zat90 K [SSSD HR-SP-JPLA
Random Vibration Test X 100 K axis P 1 min peraxis |Sec#3.4 [RFW-006
SSSD HR-SP-JPL-
High Level Sine Vibe Test | None NA NA NA |X,Y,Zat90K |Sec#3.4 |RFW-005
None (other than
as part of the
assembly
Bakeout NA NA NA NA procedure) D-20549
1 thermal cycle
RoomT to roomT to 77 K
Thermal Cycles NA ~6K 2 P (max 5) D-20549
Other Testing Frequency [Hz]
Pre-full | Post-full Minimum
level level Performance Source Waiver #
Lowest Resonant > 200 Hz SSSD
Frequency 312 Hz 310 Hz (Goal: >250 Hz) |Sec # 3.1.3 |NA
Metrology Measurements were performed before and after the Vibration Test and the Thermal Cycles
Motion Meets |Performance
in X/Y | Motion in Z Goal ? [Goal Source Waiver #
Maximum motion due to 125 pm in X/Y SSSD
Random Vibration Test 21 um 43 um Y and 500 um in Z [Sec# 3.1.1 |[NA
Maximum motion due to 125 pm in X/Y SSSD
the 1st thermal cycle 12 ym 16 um Y and 500 um in Z [Sec# 3.1.1 |[NA
Maximum motion due to 125 pm in X/Y SSSD
the 2nd thermal cycle 6 um 6 um Y and 500 um in Z [Sec# 3.1.1 |[NA
Cumulative Maximum 125 pm in X/Y SSSD
motion 38 um 65 um Y and 500 um in Z [Sec# 3.1.1 |[NA
Cold Continuity Measurements were made during each of the thermal cycles
Pass/Fail |[Requirement Source Waiver #
Cold Continuity Test
( 1st Thermal Cycle) P None NA NA
Cold Continuity Test
( 2nd Thermal Cycle) P None NA NA

6/20/2005
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[] emauaL X FLiGgHT [ FLIGHT SPARE [] otHER

WIRING HARNESS PART NO. REV. SERIAL NO.
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COGNIZANT ENGINEER DATE | TECHNICAL MGR/INSTRMRGJPIPREP REP  DATE | ENVIRONMENTAL REQUIREMENTS ENG. DATE

%«X \RDWARE HAS SUCCESSFULLY COMPLETED THE ENVIRONMENTAL TESTS LISTED ON THIS FORM OR REMAINING ACTIONS HAVE BEEN TAKEN, INCLUDING RETEST.
COGNIZANT ENGINEER DATE | TECHNICAL MGR./iNSTR MRG./PI PREP REP DATE | ENVIRONMENTAL REQUIREMENTS ENG.

Vevi .' ‘ e EY Y o 7 f
‘ﬁ”V@mu S/slos|  Mgaks, #— Q/’a}/of

DATE




{ ~. is a 1-axis cold vibration test (100 K) done on the BDA. The test will be done with the BDA unit mounted
inside a cold vibration facility. 3 force transducers will be mounted in the BDA load path in order to measure the

BDA response. After the vibration test, 2 thermal cycles will be completed in a vacuum environment from 290K to
7K.

AN
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A

S

ENVIRONMENTAL TES™ JTHORIZATION AND SUMMARY (ETAS)

—
ENVIRONMENTAL TEST SUMMARY
TEST ENVIRONMENT | DATE TEST TEST | PASS/
HARDWARE SN ETAS LEVELS & DURATION | PERFORMED | AGENCY | FAIL COMMENTS
BDA (10209800) 16 39
LATERAL
2 minute Random Vibe

+3dB/octave 20-100Hz
0.06 g"2/Hz 100-138.5 Hz
+36dB/octave 138.5-170 Hz
0.7 g"2/Hz 170-200 Hz
-48dB/octave 200-220 Hz
.1 g"2/Hz 220-300 Hz
-9 dB/octave 300-2000 Hz
Total Input: 8.0 Grms
Spectrum to be notched in

~order to get 15 g's response
RMS

LONGITUDINAL (not
done on this unit)

2 minute Random Vibe

+3dB/octave 20-100Hz

0.08g"2/Hz 100-400Hz
-12dB/octave 400-2000Hz

Total Input: 6.2 Grms
Spectrum to be notched in

order to get 15 g's response
RMS

Each axis1/4 g sine sweep 20-
2000 Hz each axisT ~ 100 K

2 Thermal cycles from
290K to 7K

PAGE 3 JPL 2683 R 1/98 FF




Sine Control channel

101714, Run # 3, X axis
Before Shake, Cold 'pl
SPIRE BDA

P/N 10209800-, S/N : 0l6

(9]
1 e e - e e I S
3 . - o : i - . K Sl P s Sweep type: ]_ogarj_thmj_c
3 Sweeps done: 1
] Sweeps req.: 1
Sweep direct.: up
] Sweep rate: 4.00 Oct/min
Contr.strat.: Maximum
10 Unit: g
3 Contr.strat.: Closed loop
] -- Testing time --
] elapsed: 000:02:09
remaining: 000:00:00
Date: 03~17-05
1 4 Time: 11:04:39
; 964#2/Amp #1/ M+P #2
0.1 5
O’Ol l 1 II l T v 1 : L) I T T 1 T I ¥ 1 ¥ 1 ] 1 1 L )
' 5 10 100 2000

[Hz]

C:\VcpNT\Daten\m+p\SPIRE\BDA\101714 run 3 xax.rsn



weilert
Before Shake, Cold


Sine Force Sum X

101714, Run # 3, X axis
“ = Before Shake, Cold 'pl
SPIRE BDA

P/N 10209800-, S/N : 016

[1lb]
100 Foooeme s e e e B Lnnoonmannolomiinonn b ' . Chan.no: 6
b = e S e L : e G Chan . type: - KMS
B Sweep type: logarithmic
1 Sweeps done: 1
Sweeps req.: 1
] Sweep direct.: up
Sweep rate: 4.00 Oct/min
10 I S Contr.strat.: Maximum
3 s ' Unit: 1b
S T T e Contr.strat.: Closed loop
: -- Testing time -~
elapsed: 000:02:09
] remaining: 000:00:00
T O e T TP Date: 03-17-05
k Time: 11:04:39
E o 96442 /Amp #1/ M+P #2
0.1 4
O'Ol 1 ¥ b ;'l T 1 T L) 1 l I’l T T ] T L) ¥ L] 1 L3N]
5 10 100 2000

[Hz]

C:\VcpNT\Daten\m+p\SPIRE\BDA\101714 run 3 xXax.rsn
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Before Shake, Cold


. ~ N
Sine Force Sum Y
101714, Run # 3, X axis fore Shake. Cold p
SPTRE BDA Before Shake, Co ' l
P/N 10209800-, S/N : 016
[1b]
100 I Chan.no: 7
3 Chan.type: W RMS
g Sweep type: logarithmic
1 Sweeps done: 1
Sweeps req.: 1
. Sweep direct.: up
Sweep rate: 4.00 Oct/min
10 4 Contr.strat.: Maximum
kK Unit: 1b
E Contr.strat.: Closed loop
: —-—- Testing time --
elapsed: 000:02:09
] remaining: 000:00:00
I Date: 03-17-05
Foo T e T e Time: 11:04:39
] 964#2/Amp #1/ M+P #2
0.1 4 ,
3 ! A
O'Ol I 1 1 I| ] 1 i : I 1 Ll I'I 1 T
5 10 100 2000
[Hz]

C:\VcpNT\Daten\m+p\SPIRE\BDA\101714 run 3 xax.rsn



weilert
Before Shake, Cold


—

Sine

101714, Run # 3, X axis

SPIRE BDA
P/N 10209800-,

[1b]
100

S/N

016

Force Sum 7

Before Shake, Cold

Fe

10

100

2000
[Hz]

SPL

Chan.no: 8

Chan. type: W RMS
Sweep type: logarithmic
Sweeps done: 1

Sweeps req.: 1

Sweep direct.: up

Sweep rate: 4.00 Oct/min
Contr.strat.: Maximum

Unit: 1lb
Contr.strat.: Closed loop

-— Testing time --

elapsed: 000:02:09
remaining: 000:00:00
Date: 03-17-05
Time: 11:04:39

964#2/Bmp #1/ M+P #2‘

C:\VcpNT\Daten\m+p\SPIRE\BDA\101714 run 3 xax.rsn



weilert
Before Shake, Cold


Random Control channel

101714, Run # 6, X axis
SPTRE BDA 0dB, Cold 'pl

P/N 10209800-, S/N. : 016

[g2/Hz]
10 5
0 3 Chan.type: X
3 DOF': 180
. Level: 0.0 dB
. Resolution: 4 Hz
1 Contr.strat.: Maximum
3 Unit: g2?/Hz
3 RMS (act.): 7.57 g
3 RMS (reqg.): 7.945 g
] Contr.strat.: Closed loop
0.1 4 —-— Time on act. level --
3 elapsed: 000:02:00
] remaining: 000:00:00
] ~~ Time total --
0.01 5 elapsed: 000:03:12
3 remaining: 000:00:-1
] Date: 03-17-05
] Time: 11:36:03
0.001 4
3 964#2/ Dmp#1l/ M+P#2
0.0001 4 oo
le-005 L Es—— — e e T —
20 10 1000 2000
[Hz]

C:\VcpNT\Daten\m+p\SPIRE\BDA\101714 run 6 xax.rrn



weilert
0dB, Cold


.

Random Force Sum X

101714, Run # 6, X axis
0dB, Cold
SPIRE BDA

P/N 10209800-, S/N : 016

[1b2/Hz]
10 E Chan.no: 6
3 Chan.type: W
E DOF: 90
N Level: 0.0 dB
1 Resolution: 4 Hz
E Contr.strat.: Maximum
3 Unit: 1b2/Hz
E RMS (act.): 15.94 1b
Contr.strat.: Closed loop
0.1 3 -- Time on act. level --
3 elapsed: 000:02:00
i remaining: 000:00:00
] -- Time total --
0.01 3 L o it Lo ] elapsed: 000:03:12
3 co b T remaining: 000:00:~1
] Date: 03-17-05
] Time: 11:36:03
OL.001 v oo s s s i i L e e
3 96442/ Dmp#l/ M+P#2
0.0001 4 PR
le_005 | { 1 ¥ | s e t T Y T t ¥ Tt
20 100 1000 2000
[Hz]

C:\VcpNT\Daten\m+p\SPIRE\BDA\101714 run 6 xax.rrn



weilert
0dB, Cold


Random Force Sum Y
101714, Run # 6, X axis JPL
SPIRE BDA OdB' Cold
P/N 10209800-, S/N : 0l6
[1b2/Hz]
10 3 Chan.no: 7
3 Chan.type: W
3 DOF': 90
N Level: 0.0 dB
Resolution: 4 Hz
3 Contr.strat.: Maximum
3 Unit: 1b?/Hz
] RMS (act.):. 7.819 1b
] Contr.strat.: Closed loop
0.1 3 o -- Time on act. level --
3 elapsed: 000:02:00
] remaining: 000:00:00
] -- Time total -~
0.01 5 elapsed: 000:03:12
3 s remaining: 000:00:-1
] Date: 03-17-05
] Time: 11:36:03
0.001 5 '
3 96442/ RDmp#l/ M+P#2
0.0001 3
1e-005 e T m—— . e —
20 100 1000 2000
[Hz]

C:\VcpNT\Daten\m+p\SPIRE\BDA\101714 run 6 xax.rrn



weilert
0dB, Cold


SPL

Random Force Sum Z
101714, Run # 6, X axis
SPIRE BDA OdB’ C0|d
P/N 10209800-, ©S/N : 016
[1b2/Hz]
10 I Chan.no:
k Chan.type:
3 DOF':
1 Level:
Resolution:
1 3 Contr.strat.:
3 Unit:
3 RMS (act.):

0.01

elapsed:
remaining:

elapsed:
remaining:

Date:
Time:

0.001 4
0.0001
1e—005 ‘ Y ’ | ‘ | 3 I J | Y Y ¥ T 1
20 100 1000 2000
(Hz]

Contr.strat.:

8
W
90
0.0 dB
4 Hz

Maximum

1b2/Hz

4.225 1b

Closed

-~ Time on act. level

000:02:
000:00:

-- Time total --

000:03:
000:00:

loop

00
00

12
-1

03-17-05
11:36:03

964#2/ Dmp#l/ M+P#2

C:\VcpNT\Daten\m+p\SPIRE\BDA\101714 run 6 xax.rrn



weilert
0dB, Cold


R

Sine

101714, Run # 8, X axis
SPIRE BDA

P/N 10209800-, S/N : 016

[g]
100

Control channel

After Shake, Cold

10

100

2000
[Hz]

SPL

Chan.type:
Sweep type:
Sweeps done:
Sweeps req.:
Sweep direct.:
Sweep rate:
Contr.strat.:
Unit:
Contr.strat.:

X

logarithmic

1
1

up

4.00 Oct/min

Maximum

g
Closed loop

~-— Testing time --
000:02:09
000:00:00

elapsed:

remaining:

Date:
Time:

03-17-05
11:52:08

964#2/Bmp #1/ M+P #2

C:\VcpNT\Daten\m+p\SPIRE\BDA\101714 run 8 xax.rsn
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After Shake, Cold


Sine Force Sum X

101714, Run # 8, X axis

SPIRE BDA

P/N 10209800-, S/N : 016
[1b]

100

After Shake, Cold

10

0.1

SPL

Chan.no:
Chan.type:
Sweep type:
Sweeps done:
Sweeps red.:

6
W

RMS

logarithmic

1
1

Sweep
Sweep
Contr

direct.:
rate:
.strat.:

0.01 Fmpmpmeren R S S

2000

[Hz]

Unit:
Contr.strat.:

up
4.00 Oct/min
Maximum
1b
Closed loop

—-- Testing time --

elapsed:
remaining:

Date:
Time:

000:02:09
000:00:00

03-17-05
11:52:08

964#2/Amp #1/ M+P #2

C:\VepNT\Daten\m+p\SPIRE\BDA\101714 run 8 xax.rsn
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After Shake, Cold


Sine Force Sum Y

101714, Run # 8, X axis
After Shake, Cold 'pl
SPIRE BDA

P/N 10209800-, S/N : O0Ole

[1b]
100 300 R e 2 Chan.no: 7
i e ' e Chan.type: W  RMS
E Sweep type: logarithmic
] Sweeps done: 1
Sweeps req.: 1
. Sweep direct.: up
Sweep rate: 4.00 Oct/min
10 4 Contr.strat.: Maximum
3 SR = S Unit: 1b
] LI : : B R o S Contr.strat.: Closed loop
: ~-- Testing time --
elapsed: 000:02:09
] remaining: 000:00:00
R e T —— Date: 03-17-05
e e B e e e e Time: 11:52:08
] 964#2/Amp #1/ M+P #2
0.1 4
O'Ol i 1 1 LI L 1 1 r L L] 1 ;I T L) L] ] 1 ] | LM}
5 10 . 100 2000

[Hz]

C:\VcpNT\Daten\m+p\SPIRE\BDA\101714 run 8 xax.rsn



weilert
After Shake, Cold


Sine

101714, Run # 8,
SPIRE BDA

P/N 10209800-,

[1b]

X axis

S/N

016

Force Sum Z

After Shake, Cold

e

100 j

10

100

2000
[Hz]

SJPL

Chan.no: 8
Chan.type: W RMS
Sweep type: logarithmic
Sweeps done: 1

Sweeps req.: 1

Sweep direct.: up

Sweep rate: 4.00 Oct/min
Contr.strat.: Maximum

Unit: 1b
Contr.strat.: Closed loop

—-- Testing time --

elapsed: 000:02:09
remaining: 000:00:00
Date: 03-17-05
Time: 11:52:08

9644#2/Amp #1/ M+P #2

C:\VcpNT\Daten\m+p\SPIRE\BDA\101714 run 8 xax.rsn
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After Shake, Cold


BDA

PERFORMANCE VERIFICATION MATRIX - FS SSW BDA - 10209800-5 S/N 016

BDA Performance

Iltem D. Value [Min Perf | Measured MedianjUnit Reference JNote
Number of bad optical pixels =4 =9 4 BDA-PER-01 JC3,D3,D4,D5 noisy
(NEPphoton/NEPtotal)*2 (derived) >0.71 > 0.59 0.738 BDA-PER-02 [at 30 mV bias
Optical efficiency” > 0.7 0.88 BDA-PER-05
Detector time constant <4.2 <8 2.3Jms BDA-PER-07 Jat 28 mV bias
Vmax*** <17 11.1mV BDA-DRCU-22 Joolos only
Calibration uniformity** >0.99 >0.99 N/MJ BDA-PER-08
Cross-talk (n-n)** <0.01 <0.05 N/MJ BDA-PER-09
Cross-talk (non n-n)** <0.001 }<0.001 N/MJ BDA-PER-09
1/f knee frequency <30 <100 81.5mHz BDA-PER-10 Jat 21.2 mV bias
Averag_;e conducted heat load from 1.7 K <1.6 <3.0 < 2.1juw BDA-TEC-06 |

BDA Design Values (at 300 mK)
Iltem Target Measured MedianjUnit Reference [JNote
RO 180.0 113.1jOhms BDA-SSSD
Delta 41.8 41.8JK BDA-SSSD
R300 24.0 15.3MOhms BDA-SSSD
G300 170.0 211.1}pW/K BDA-SSSD
Beta 1.50 1.46 BDA-SSSD
C300 1.00 0.57]pJ/K BDA-SSSD
Rir 10.0 8.4]MOhms BDA-SSSD  Jroom temp
Dark Sdc 4.1 3.1]e8 VIW BDA-SSSD  at 21.2 mV bias
Dark NEP (model), incl 9 nV/rtHz amp. noise 5.74e-17 WirtHz Jat 21.2 mv bias
Dark NEP (1 Hz), incl 9 nV/rtHz amp. noise 5.6 5.4Je-17 W/rtHz derived Jat 21.2 mv bias
Dark NEP (0.1 Hz), incl 9 nV/rtHz amp. noise 5.6 8.14e-17 WirtHz derived Jat 21.2 mv bias
\Vmax 10.3 9.1ImVrms BDA-SSSD  SSSD value in error
BDA temperature rise from 1.7 K <10 < 8.6|mK BDA-HCO-1
BDA thermal time constant ~ 100 115]s BDA-HCO-2

*assumes nlower = 1.02 ncutoff

**not tested

***Other channels saturate as follows:
T1 - 40.5 mVrms bias at 300 mK
T2 - 36.1 mVrms bias at 300 mK
R1 - 76.1 mVrms bias

1M
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Problem Channels

Pixel functional at
Pixel Diagnosis 300 K 4K 0.3K Notes
C3 Very noisy Yes Yes Yes No BoDAC noisy history, likely in the BDA, considered bad
D3 Very noisy Yes Yes Yes No BoDAC noisy history, likely in the BDA, considered bad
D4 Very noisy Yes Yes Yes No BoDAC noisy history, likely in the BDA, considered bad
D5 Very noisy Yes Yes Yes No BoDAC noisy history, likely in the BDA, considered bad
A4 BoDAC dead Yes Yes N/M
D6 No Opt Eff data Yes Yes Yes Opt Eff setup was changed and this is one dead BoDAC pixel
E1 Excess noise at 0.1 Hz Yes Yes Yes Likely microphonics from BoDAC cable
F3 Excess noise at 0.1 Hz Yes Yes Yes Likely microphonics from BoDAC cable
F2 Excess noise at 0.1 Hz Yes Yes Yes Likely microphonics from BoDAC cable
F1 Excess noise at 0.1 Hz Yes Yes Yes Likely microphonics from BoDAC cable
B1 Excess noise at 0.1 Hz Yes Yes Yes Likely microphonics from BoDAC cable
F4 Excess noise at 0.1 Hz Yes Yes Yes Likely microphonics from BoDAC cable
D1 Excess noise at 0.1 Hz Yes Yes Yes Likely microphonics from BoDAC cable
DK1 responds to stray photons |Yes Yes Yes signal about 3x that of optical pixels, due to gap with feedhorns
DK2 responds to stray photons |Yes Yes Yes signal about 3x that of optical pixels, due to gap with feedhorns
In general, the noise at .1 Hz data is measured with thermal control, and tends to have higher 1/f knee
Whereas the 1/f knee was measured without noise control |

Problem channels

171
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Pixel Performance

Iltem DV MP

|BDA connector JO5 JO5 JO5 JO5 JO5 JO5 JOo5 JO5
|BDA pins 1,26 2,27 3,28 4,29 5,30 6,31 7,32 8,33
|BoDAC Connector 4 4 4 4 4 4 4 4
|channel ID 1 2 3 4 5 6 7 8
|Detector ID R1 A4 A3 A2 A1l DK1 B3 B2
|BDA Pixel Operability Yes Yes Yes Yes Yes Yes Yes Yes
|BoDAC channel Operability N/A N/A Yes No Yes Yes Yes Yes Yes Yes
|[Noisy BoDAC channel N/A N/A No No No No No No No No
(NEPphoton/NEPtotal)*2 (derived) >0.71 >0.59 N/A N/M 0.72 0.72 0.72 N/A 0.76 0.75
Optical efficiency” >0.7 >0.70 N/M N/M 1.10 0.95 1.02 N/A 0.84 0.84
|Detector time constant <42 <14 N/M N/M 2.30 2.22 2.34 2.16 2.41 2.30
Calibration uniformity** >0.99 >0.99 N/A N/A N/A N/A N/A N/A N/A N/A
Cross-talk (n-n)** <0.01 <0.05 N/A N/A N/A N/A N/A N/A N/A N/A
Cross-talk (non n-n)** < 0.001 < 0.001 N/A N/A N/A N/A N/A N/A N/A N/A
1/f knee frequency*** <30 <100 N/M N/M 114 99 85 27 91 66
Pixel Design Values

Iltem Target

|RO 180.0 4.85E+06 N/M 94.32 101.71 97.24 108.70 | 139.37 | 130.05
|Delta 41.8 0.00 N/M 41.34 41.46 41.66 41.55 42.82 42.24
|G300 170 N/M N/M 21094 | 209.24 | 21342 | 216.84 | 207.76 | 207.94
|Beta 1.5 N/M N/M 1.48 1.47 1.47 1.45 1.46 1.47
C300 1.00 N/A N/M 0.57 0.55 0.59 0.54 0.56 0.55
Gamma 1 (fixed) N/A 1.0 1.0 1.0 1.0 1.0 1.0 1.0
|R300 241 4.9 N/M 11.8 13.0 12.8 14.0 215 18.5
|RIr+ 10.0 8.5 8.63 8.41 8.48 8.74 8.61 8.52 8.8
|Rir- 10.0 8.36 8.44 8.36 8.56 8.38 8.48 8.59 8.48
|Dark Sdc 2.2 N/A N/M 2.8 2.9 2.9 3.0 3.5 3.3
|Dark NEP (model), incl 9 nV/rtHz amp. noise N/A N/M 5.8 5.7 5.8 5.8 5.4 5.5
|Dark NEP (1 Hz), incl 9 nV/rtHz amp. noise 5.6 N/A N/M 5.59 5.13 5.79 6.13 5.10 5.20
Dark NEP (0.1 Hz), incl 9 nV/rtHz amp. noise 5.6 N/A N/M 7.78 7.69 9.02 8.74 6.71 7.44
VVmax 11.4 N/M N/M 8.1 8.4 8.4 8.9 10.7 10.0
*assumes nlower = 1.02 ncutoff

**not tested

***note 1/f knee data may not appear consistent

with NEP(0.1 Hz)/NEP(1 Hz), as the data set and

processing are different

Pixel

1/5
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Pixel Performance

Item

|BDA connector JO5 JOo5 JO5 JOo5 JO5 JOo5 JO5 JO5 JO5 JOo5 JO5
|BDA pins 9,34 10,35 11,36 12,37 13,38 14,39 15,40 16,41 17,42 18,43 19,44
|BoDAC Connector 4 4 4 4 4 4 4 4 4 4 4
|channel ID 9 10 11 12 13 14 15 16 17 18 19
|Detector ID B1 C3 Cc2 C1 D3 D2 D1 E3 E2 E1 F3
|BDA Pixel Operability Yes Noisy Yes Yes Noisy Yes Yes Yes Yes Yes Yes
|BoDAC channel Operability Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
|[Noisy BoDAC channel Yes at 0.1 No No No No No Yes at 0.1 No No Yes at0.1|Yes at 0.1
(NEPphoton/NEPtotal)*2 (derived) 0.73 0.75 0.74 0.72 0.73 0.72 0.74 0.74 0.77 0.72 0.74
Optical efficiency” 0.84 0.82 0.86 0.85 0.88 0.92 0.89 0.84 0.77 0.90 0.83
|Detector time constant 2.44 3.16 2.18 2.30 2.35 2.23 2.16 2.21 2.35 217 2.45
Calibration uniformity** N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Cross-talk (n-n)** N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Cross-talk (non n-n)** N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
1/f knee frequency*** 103 494 97 109 494 101 36 34 18 88 79
Pixel Design Values

Iltem

|RO 103.80 | 120.55 | 116.50 | 100.25 | 103.47 97.25 122.81 111.84 | 310.82 | 107.44 | 111.27
|Delta 41.58 42.08 41.89 41.78 41.90 41.54 4211 42.09 38.72 41.08 4217
|G300 212.32 | 207.56 | 211.29 | 220.29 | 208.79 | 218.25 | 237.50 | 215.05 | 163.16 | 21545 | 206.70
|Beta 1.47 1.47 1.45 1.46 1.43 1.47 1.48 1.45 1.66 1.44 1.46
C300 0.61 0.76 0.53 0.59 0.58 0.57 0.58 0.55 0.43 0.55 0.59
Gamma 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
|R300 13.5 16.8 15.8 13.4 14.0 12.5 17.2 15.6 26.7 13.0 15.7
|RIr+ 8.6 8.72 8.84 8.2 8.68 8.65 8.7 8.64 8.92 8.68 8.84
|Rir- 8.44 8.64 8.56 8.41 8.64 8.56 8.41 8.44 8.04 8.68 8.44
|Dark Sdc 29 3.2 3.1 2.9 3.5 2.8 3.0 3.1 4.0 2.9 3.2
|Dark NEP (model), incl 9 nV/rtHz amp. noise 5.8 5.5 5.6 5.9 5.7 5.9 6.0 5.7 4.8 5.8 5.6
|Dark NEP (1 Hz), incl 9 nV/rtHz amp. noise 5.64 115.98 5.11 5.81 20.28 5.59 7.53 5.15 5.12 5.43 4.92
Dark NEP (0.1 Hz), incl 9 nV/rtHz amp. noise 10.64 40.67 7.95 8.59 56.07 9.00 10.18 8.01 6.01 11.82 10.77
VVmax 8.6 9.5 9.3 8.7 8.7 8.4 10.3 9.3 11.1 8.6 9.1

*assumes nlower = 1.02 ncutoff

**not tested

***note 1/f knee data may not appear consistent
with NEP(0.1 Hz)/NEP(1 Hz), as the data set and
processing are different

Pixel 2/5 FS_SSW_EIDP_v6.xls



Pixel Performance

Item

|BDA connector JO5 JOo5 JO5 JOo5 JO5 JO6 JO6 JO6 JO6 JO6 JO6
|BDA pins 20,45 21,46 22,47 23,48 24,49 7,32 8,33 9,34 10,35 11,36 12,37
|BoDAC Connector 4 4 4 4 4 1 1 1 1 1 1
|channel ID 20 21 22 23 24 7 8 9 10 11 12
|Detector ID F2 F1 G1 T1 G2 G3 G4 DK2 F5 F4 E6
|BDA Pixel Operability Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
|BoDAC channel Operability Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
|[Noisy BoDAC channel Yes at0.1|Yes at 0.1 No No No No No Yes No Yes at 0.1 No
(NEPphoton/NEPtotal)*2 (derived) 0.73 0.74 0.74 N/A 0.74 0.73 0.74 N/A 0.75 0.75 0.73
Optical efficiency” 0.87 0.89 0.92 N/M 0.82 0.90 0.99 N/A 0.90 0.83 0.89
|Detector time constant 2.28 2.30 2.32 N/M 2.48 2.32 2.04 2.43 2.26 3.36 2.34
Calibration uniformity** N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Cross-talk (n-n)** N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Cross-talk (non n-n)** N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
1/f knee frequency*** 79 57 46 18 18 85 54 73 77 63 66
Pixel Design Values

Iltem

|RO 104.81 113.94 | 11472 | 128.43 | 113.07 || 122.45 | 117.77 | 11429 | 132.86 | 211.30 | 108.77
|Delta 41.59 42.21 41.81 39.59 41.86 41.26 42.09 40.32 42.30 39.60 41.80
|G300 208.13 | 212.41 204.59 N/M 207.73 || 213.42 | 217.86 | 211.04 | 211.91 197.60 | 215.59
|Beta 1.47 1.45 1.45 N/M 1.45 1.46 1.44 1.40 1.43 1.49 1.44
C300 0.56 0.56 0.55 N/M 0.60 0.58 0.51 0.60 0.54 0.75 0.59
Gamma 1.0 1.0 1.0 N/A 1.0 1.0 1.0 1.0 1.0 1.0 1.0
|R300 13.6 16.1 15.4 12.5 15.3 15.2 16.4 12.4 19.1 20.6 14.5
|RIr+ 8.61 8.84 8.72 8.6 8.84 8.03 8.48 8.01 8.08 8.48 8
|Rir- 8.29 8.53 8.72 8.68 8.44 8.2 8.25 8.16 8.28 8.14 8.17
|Dark Sdc 3.0 3.1 3.2 N/A 3.1 3.0 3.1 2.8 3.3 34 3.0
|Dark NEP (model), incl 9 nV/rtHz amp. noise 5.7 5.6 5.5 N/A 5.6 5.7 5.7 5.8 5.5 5.4 5.7
|Dark NEP (1 Hz), incl 9 nV/rtHz amp. noise 6.83 5.40 5.54 N/A 5.35 5.97 5.76 8.78 5.38 5.71 5.72
Dark NEP (0.1 Hz), incl 9 nV/rtHz amp. noise 15.00 10.89 9.41 N/A 717 9.94 8.69 8.19 8.48 10.00 7.95
VVmax 8.6 9.4 9.0 N/M 9.1 9.2 9.6 8.3 10.2 10.5 9.0

*assumes nlower = 1.02 ncutoff

**not tested

***note 1/f knee data may not appear consistent
with NEP(0.1 Hz)/NEP(1 Hz), as the data set and
processing are different
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Pixel Performance

Item

|BDA connector JO6 JO6 JO6 JO6 JO6 JO6 JO6 JO6 JO6 JO6 JO6
|BDA pins 13,38 14,39 15,40 16,41 17,42 18,43 19,44 20,45 21,46 22,47 23,48
|BoDAC Connector 1 1 1 1 1 1 1 1 1 1 1
|channel ID 13 14 15 16 17 18 19 20 21 22 23
|Detector ID E5 E4 D7 D6 D5 D4 C6 C5 C4 B5 B4
|BDA Pixel Operability Yes Yes Yes Yes Noisy Noisy Yes Yes Yes Yes Yes
|BoDAC channel Operability Yes Yes Yes No opt e Yes Yes Yes Yes Yes Yes Yes
|[Noisy BoDAC channel No No No No No No No No No No No
(NEPphoton/NEPtotal)*2 (derived) 0.75 0.74 0.74 N/M N/M 0.74 0.74 0.74 0.75 0.74 0.73
Optical efficiency” 0.84 0.92 0.99 N/M 0.81 0.90 0.93 0.87 0.84 0.86 0.90
|Detector time constant 213 2.49 2.29 2.87 2.63 2.14 2.21 2.34 2.22 2.18 2.24
Calibration uniformity** N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Cross-talk (n-n)** N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Cross-talk (non n-n)** N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
1/f knee frequency*** 81 115 82 94 <30 322 93 90 69 70 156
Pixel Design Values

Iltem

|RO 132.82 109.21 111.59 | 113.09 105.20 | 112.77 113.59 | 108.63 122.36 | 115.33 100.70
|Delta 42.27 42.00 42.16 41.97 41.56 4212 42.20 4211 42.34 41.78 41.81
|G300 209.71 206.33 | 209.74 | 211.15 | 208.01 204.53 | 223.08 | 208.09 | 212.79 | 219.11 214.83
|Beta 1.44 1.45 1.45 1.42 1.43 1.47 1.46 1.45 1.46 1.46 1.48
C300 0.51 0.60 0.56 0.70 0.64 0.51 0.57 0.57 0.54 0.55 0.56
Gamma 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
|R300 19.0 15.0 15.7 15.5 13.6 15.8 16.1 15.2 17.7 15.4 13.5
|RIr+ 8 8.06 8.07 8.04 8.12 8.28 8.13 8.12 8.12 8.64 8.29
|Rir- 8.18 8.16 8.19 8.26 8.19 8.28 8.24 8.24 8.28 8.29 8.3
|Dark Sdc 3.3 3.1 3.1 3.1 3.0 3.2 3.0 3.1 3.2 3.0 29
|Dark NEP (model), incl 9 nV/rtHz amp. noise 5.5 5.6 5.6 5.6 5.7 5.5 5.8 5.6 5.6 5.8 5.8
|Dark NEP (1 Hz), incl 9 nV/rtHz amp. noise 5.43 5.38 5.41 5.58 14.02 10.39 5.43 5.51 5.25 6.05 5.41
Dark NEP (0.1 Hz), incl 9 nV/rtHz amp. noise 7.56 7.92 8.00 8.15 15.29 25.67 8.83 8.73 8.04 9.52 9.44
VVmax 10.1 8.9 9.2 9.2 8.6 9.1 9.6 9.0 9.8 9.3 8.7

*assumes nlower = 1.02 ncutoff

**not tested

***note 1/f knee data may not appear consistent
with NEP(0.1 Hz)/NEP(1 Hz), as the data set and
processing are different
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Pixel Performance

Iltem Unit Reference Note

IBDA connector JO6

|BDA pins 24,49

|BoDAC Connector 1

|channel ID 24

|Detector ID T2

|BDA Pixel Operability Yes

|BoDAC channel Operability Yes

|[Noisy BoDAC channel No

(NEPphoton/NEPtotal)*2 (derived) N/A BDA-PER-02 at 30 mV bias
Optical efficiency* N/M BDA-PER-05

|Detector time constant N/M ms BDA-PER-07 at 28 mV bias
Calibration uniformity** N/A BDA-PER-08

Cross-talk (n-n)** N/A BDA-PER-09

Cross-talk (non n-n)** N/A BDA-PER-09

1/f knee frequency*** N/A mHz BDA-PER-10 at 21.2 mV bias
Pixel Design Values

ltem Unit Reference Note

|RO 141.09 Ohms BDA-SSSD

|Delta 40.05 K BDA-SSSD

|G300 N/M pW/K BDA-SSSD

|Beta N/M BDA-SSSD

C300 N/M pJ/K BDA-SSSD

Gamma 1.0

|R300 14.7 MOhms [|BDA-SSSD

|RIr+ 8.2 MOhms |BDA-SSSD room temp
|Rir- 8.32 MOhms |BDA-SSSD room temp
|Dark Sdc N/A e8 V/IW |BDA-SSSD at 21.2 mV bias
|Dark NEP (model), incl 9 nV/rtHz amp. noise N/A

|Dark NEP (1 Hz), incl 9 nV/rtHz amp. noise N/A e-17 W/rtHz |derived at 21.2 mV bias
Dark NEP (0.1 Hz), incl 9 nV/rtHz amp. noise N/A e-17 W/rtHz jderived at 21.2 mV bias
VVmax N/M mVrms BDA-DRCU-22

*assumes nlower = 1.02 ncutoff

**not tested

***note 1/f knee data may not appear consistent

with NEP(0.1 Hz)/NEP(1 Hz), as the data set and

processing are different
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Symbol ] Units [ Value Value [ Value Value Value Value | Value [ Value | Value Value Value Value Value

| |TO K 0.3|Base Temperature Note: Corrected for sqrt(2) demodulation factor

| Jvn nV/rtHz 9)Amplifier Voltage Noise corrected for ETF in Johnson and load resistor terms
Q pwW 0JAbsorbed Power Onto Bolometer assumes only first harmonic of amplifier, Johnson, and LR propagates

B NEPghoton 1e-17 WirtHz 0.00]Noise in Absorbed Optical Power added 2 more iterations of the recursion solver

: Vbias mV 20|Bias Across Bolometer & Load Resistors added variable gain to scale measured noise
Gain 81000 NEPs checked with standard spreadsheet
Detector ID Target R1 A4 A3 A2 Al DK1 B3 B2 Bl C3 C2 C1l
Pthermal pwW 4.882 N/A #VALUE! 5.147 5.193 5.148 5.312 5.749 5.562 5.256 5.424 5.345 5.427
Pelec+Q pwW 4.882 N/A #VALUE! 5.147 5.193 5.148 5.312 5.749 5.562 5.256 5.424 5.345 5.427
Tbolo K 0.32688 N/A #VALUE! 0.32307 0.32345 0.32283 0.32319 0.32601 0.32517 0.32339 0.32463 0.32390 0.32330
T/TO 1.090 N/A #VALUE! 1.077 1.078 1.076 1.077 1.087 1.084 1.078 1.082 1.080 1.078
Rbolo w 1.47E+07 5.07E+06| #VALUE! 7.71E+06| 8.40E+06| 8.35E+06| 9.13E+06| 1.32E+07| 1.16E+07| 8.72E+06| 1.06E+07| 1.01E+07| 8.67E+06
Vbolo mV 8.46 4.62| #VALUE! 6.30 6.61 6.55 6.96 8.72 8.03 6.77 7.59 7.36 6.86
Ibolo nA 0.58 0.91| #VALUE! 0.82 0.79 0.79 0.76 0.66 0.69 0.78 0.72 0.73 0.79
A -5.65 N/A #VALUE! -5.66 -5.66 -5.68 -5.67 -5.73 -5.70 -5.67 -5.69 -5.69 -5.68
C pJ/K 1.09 N/A #VALUE! 0.62 0.59 0.63 0.59 0.61 0.59 0.65 0.82 0.57 0.64
G pWI/K 193.4 N/A #VALUE! 2354 233.8 237.8 2415 2345 2341 237.2 2331 236.1 245.8
ZIR 0.392 1.000| #VALUE! 0.446 0.440 0.448 0.443 0.398 0.412 0.440 0.420 0.431 0.441
t ms 5.281 N/A #VALUE! 2.301 2.226 2.345 2.168 2.463 2.336 2.450 3.193 2.193 2.313
Sdc VIW 4.09E+08 N/A #VALUE! 2.81E+08| 2.93E+08| 2.88E+08| 2.95E+08| 3.49E+08| 3.32E+08| 2.94E+08| 3.22E+08| 3.13E+08| 2.87E+08
NEPjohnson 1e-17 WirtHz 2.294 N/A #VALUE! 2.858 2.803 2.844 2.819 2.491 2.597 2.806 2.654 2.719 2.844
NEP snonon 1e-17 WirtHz 3.147 N/A #VALUE! 3.465 3.454 3.482 3.511 3.466 3.461 3.479 3.452 3.474 3.541
NEPa4 1e-17 WirtHz 1.882 N/A #VALUE! 1.868 1.896 1.914 1.985 2.101 2.043 1.933 1.994 1.996 1.979
NEP,mp 1e-17 WirtHz 2.199 N/A #VALUE! 3.202 3.076 3.122 3.050 2.576 2.707 3.060 2.791 2.877 3.131
NEP gt 1e-17 WirtHz 4.852 N/A #VALUE! 5.823 5.731 5.799 5.789 5.410 5.497 5.751 5.543 5.632 5.861
DQE 0.000 N/A #VALUE! 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Vn(det) nV/rtHz 19.9 12.13| #VALUE! 16.4 16.8 16.7 171 18.9 18.3 16.9 17.9 17.6 16.8
Vn(total) nV/rtHz 19.9 12.1| #VALUE! 16.4 16.8 16.7 171 18.9 18.3 16.9 17.9 17.6 16.8
Vn(measured) at 1Hz (300mK) 11.50 7.63 15.70 15.00 16.70 18.10 17.80 17.30 16.60 374.00 16.00 16.70
NEP(measured) at 1Hz (300mKO0 N/A #VALUE! 5.59 5.13 5.79 6.13 5.10 5.20 5.64 115.98 5.11 5.81
Vn(measured) at 0.1Hz (300mK) 12.90 8.02 21.85 22.50 26.00 25.80 23.46 24.72 31.30 131.15 24.87 24.70
NEP(measured) at 0.1Hz (300mK) N/A #VALUE! 7.78 7.69 9.02 8.74 6.71 7.44 10.64 40.67 7.95 8.59
Vn(meas) 1Hz (TC at 300mK) 13.30 7.63 15.70 15.00 16.70 18.10 17.80 17.30 16.60 374.00 16.00 16.70
Vn(meas) 1 Hz (No T/C) 11.5 7.65 21 204 22.9 21.6 24.9 23 21.7 696 22.5 231
Vn(meas) 0.1 Hz (No T/C) 12.9 8.02 41.6 40.5 40.9 27.2 41.6 35.1 36.7 3210 40.8 55.8
Vn (meas) at 0.1Hz (TC at 300mK) 21.85 23.52 31.28 28.03 23.46 24.72 51.03 131.15 24.87 24.70
Vn (meas) at 0.1Hz (TC at 300mK) 24.60 22.50 26.00 25.80 31.30 27.80 31.30 1920.00 32.80 29.70
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Symbol | Value Value Value Value Value Value Value Value Value Value Value Value Value Value Value
TO
Vn
Q
NEPphoton
Vbias
Gain
Detector ID D3 D2 D1 E3 E2 El F3 F2 F1 Gl T1 G2 G3 G4 DK2
Pthermal 5.206 5.102 5.600 5.452 5.874 5.098 5.367 5.314 5.385 5.279 N/A 5.335 5.744 5.652 5.461
Pelec+Q 5.206 5.102 5.600 5.452 5.874 5.098 5.367 5.314 5.385 5.279 N/A 5.335 5.744 5.652 5.461
Tbolo 0.32359| 0.32216| 0.32233| 0.32395| 0.33294| 0.32244| 0.32449| 0.32409| 0.32395| 0.32435 N/A 0.32424] 0.32533| 0.32449| 0.32447
T/T0 1.079 1.074 1.074 1.080 1.110 1.075 1.082 1.080 1.080 1.081 N/A 1.081 1.084 1.082 1.082
Rbolo 9.05E+06| 8.30E+06| 1.13E+07| 9.98E+06| 1.50E+07| 8.57E+06| 9.94E+06| 8.72E+06| 1.03E+07| 9.78E+06 N/A 9.73E+06| 9.53E+06| 1.04E+07| 7.93E+06
Vbolo 6.86 6.51 7.95 7.38 9.39 6.61 7.30 6.81 7.46 7.18 N/A 7.20 7.40 7.67 6.58
Ibolo 0.76 0.78 0.70 0.74 0.63 0.77 0.73 0.78 0.72 0.73 N/A 0.74 0.78 0.74 0.83
A -5.69 -5.68 -5.71 -5.70 -5.39 -5.64 -5.70 -5.66 -5.71 -5.68 N/A -5.68 -5.63 -5.69 -5.57
C 0.62 0.61 0.62 0.59 0.48 0.59 0.64 0.60 0.61 0.60 N/A 0.65] 0.62 0.55 0.65
G 232.7 2423 264.1 2404 193.9 2391 231.7 233.2 237.5 229.2 N/A 232.6] 240.3 243.9 2354
ZIR 0.435 0.459 0.454 0.430 0.342 0.456 0.422 0.430 0.429 0.425 N/A 0.427 0.415 0.422 0.430
t 2.378 2.233 2.176 2.228 2.409 2.176 2473 2.288 2.317 2.340 N/A 2.496) 2.347 2.061 2.445
Sdc 3.03E+08| 2.83E+08| 2.99E+08| 3.08E+08| 4.04E+08| 2.88E+08| 3.17E+08| 2.99E+08| 3.15E+08| 3.16E+08 N/A 3.12E+08[| 3.03E+08| 3.11E+08| 2.83E+08
NEP;snnson 2.754 2.900 2.860 2.734 2.181 2.876 2.674 2.759 2.706 2.685 N/A 2.704 2.719 2.709 2.821
NEP honon 3.448 3.513 3.668 3.505 3.155 3.492 3.442 3.451 3.483 3.423 N/A 3.448 3.507 3.532 3.473
NEP,549 1.917 1.943 2.242 2.011 1.947 1.949 1.951 1.907 2.008 1.934 N/A 1.952 2.001 2.054 1.899
NEP,mp 2.968 3.184 3.014 2918 2228 3.130 2.841 3.014 2.857 2.851 N/A 2.883] 2.969 2.896 3.175
NEP ¢ 5.653 5.888 5.978 5.685 4.844 5.836 5.557 5.678 5.626 5.549 N/A 5.596" 5.702 5.694 5.805
DQE 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 N/A 0.000 0.000 0.000 0.000
Vn(det) 171 16.6 17.9 17.5 19.6 16.8 17.6 17.0 17.7 17.5 N/A 17.5) 17.3 17.7 16.5
Vn(total) 17.1 16.6 17.9 17.5 19.6 16.8 17.6 17.0 17.7 17.5 N/A 17.5) 17.3 17.7 16.5
Vn(measured) at 61.50 15.80 22.50 15.90 20.70 15.60 15.60 20.40 17.00 17.50 16.80 16.70] 18.10 17.90 24.90
NEP(measured) 20.28 5.59 7.53 5.15 5.12 5.43 4.92 6.83 5.40 5.54 N/A 5.35]| 5.97 5.76 8.78
Vn(measured) at 170.04 25.43 30.40 24.72 24.30 34.00 34.10 44.80 34.30 29.70 20.70 22.40, 30.12 27.00 23.21
NEP(measured) 56.07 9.00 10.18 8.01 6.01 11.82 10.77 15.00 10.89 9.41 N/A 717 9.94 8.69 8.19
Vn(meas) 1Hz (T‘ 61.50 15.80 22.50 15.90 20.70 15.60 15.60 20.40 17.00 17.50 16.80 16.70] 18.10 17.90 24.90
Vn(meas) 1 Hz (I 129 221 28.7 21.2 234 20.9 21.9 27.7 222 21.8 224 21.3 26.3 23.2 59.5
Vn(meas) 0.1 Hz‘ 1510 55.5 30.4 26 24.3 39.5 36 55.5 34.3 29.7 251 26.4 56.3 33.3 190
Vn (meas) at 0.11 170.04 25.43 32.90 24.72 45.31 36.53 35.51 54.83 51.53 43.08 22.19 25.21 30.12 33.47 23.21
Vn (meas) at 0.1 742.00 26.30 30.90 25.40 43.80 34.00 34.10 44.80 41.50 39.00 20.70 2240, 30.60 27.00 58.30
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Symbol | Value Value Value Value Value Value Value Value Value Value Value Value Value Value
TO
Vn
Q
NEPphoton
Vbias
Gain
Detector ID F5 F4 E6 ES5 E4 D7 D6 D5 D4 Cé6 C5 C4 B5 B4 T2
Pthermal 5.943 5.898 5.711 6.007 5.709 5.761 5.732 5.536 5.636 5.779 5.672 5.853 5.501 5.434 N/A
Pelec+Q 5.943 5.898 5.711 6.007 5.709 5.761 5.732 5.536 5.636 5.779 5.672 5.853 5.501 5.434 N/A
Tbolo 0.32637| 0.32789| 0.32497| 0.32688| 0.32601 0.32583| 0.32558| 0.32509| 0.32589| 0.32444| 0.32564| 0.32585| 0.32372| 0.32387 N/A
T/T0 1.088 1.093 1.083 1.090 1.087 1.086 1.085 1.084 1.086 1.081 1.085 1.086 1.079 1.080 N/A
Rbolo 1.17E+07| 1.25E+07| 9.16E+06| 1.15E+07| 9.28E+06| 9.72E+06| 9.65E+06| 8.56E+06| 9.76E+06| 1.02E+07| 9.43E+06| 1.09E+07| 9.90E+06| 8.66E+06 N/A
Vbolo 8.34 8.59 7.23 8.32 7.28 7.48 7.44 6.89 7.42 7.68 7.31 8.00 7.38 6.86 N/A
Ibolo 0.71 0.69 0.79 0.72 0.78 0.77 0.77 0.80 0.76 0.75 0.78 0.73 0.75 0.79 N/A
A -5.69 -5.49 -5.67 -5.69 -5.68 -5.69 -5.68 -5.65 -5.68 -5.70 -5.69 -5.70 -5.68 -5.68 N/A
C 0.59 0.82 0.64 0.56 0.65 0.61 0.75 0.69 0.55 0.61 0.62 0.59 0.59 0.61 N/A
G 239.0 225.5 241.9 237.3 232.8 236.5 237.2 233.4 231.0 250.1 234.5 240.2 244.8 240.6 N/A
ZIR 0.395 0.391 0.417 0.389 0.402 0.403 0.407 0.416 0.403 0.422 0.406 0.402 0.434 0.432 N/A
t 2.308 3.426 2.370 2.181 2.518 2.317 2.869 2.633 2.164 2.242 2.372 2.256 2.196 2.251 N/A
Sdc 3.31E+08| 3.43E+08| 2.99E+08| 3.32E+08| 3.10E+08| 3.12E+08| 3.10E+08| 2.98E+08| 3.17E+08| 3.04E+08| 3.10E+08| 3.22E+08| 3.03E+08| 2.92E+08 N/A
NEP;snnson 2.558 2.503 2.737 2.539 2.650 2.650 2.669 2.727 2.626 2.741 2.662 2.613 2.774 2.797 N/A
NEP honon 3.502 3.402 3.519 3.490 3.454 3.481 3.488 3.457 3.439 3.575 3.465 3.507 3.536 3.504 N/A
NEP,549 2.073 2.078 1.980 2.054 1.923 1.966 1.971 1.898 1.935 2.080 1.940 2.046 2.042 1.945 N/A
NEP,mp 2.720 2.624 3.011 2714 2.901 2.882 2.904 3.019 2.835 2.962 2.900 2.795 2.975 3.079 N/A
NEP ¢ 5.524 5.389 5.732 5.497 5.574 5.595 5.622 5.666 5.523 5.779 5.592 5.579 5.764 5.777 N/A
DQE 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 N/A
Vn(det) 18.3 18.5 171 18.2 17.3 17.5 17.4 16.9 17.5 17.6 17.4 18.0 17.4 16.9 N/A
Vn(total) 18.3 18.5 171 18.2 17.3 17.5 17.4 16.9 17.5 17.6 17.4 18.0 17.4 16.9 N/A
Vn(measured) at 17.80 19.60 17.10 18.00 16.70 16.90 17.30 41.80 33.00 16.50 17.10 16.90 18.30 15.80 17.90
NEP(measured) 5.38 5.71 5.72 5.43 5.38 5.41 5.58 14.02 10.39 5.43 5.51 5.25 6.05 5.41 N/A
Vn(measured) at 28.06 34.30 23.77 25.08 24.57 24.99 25.25 45.58 81.50 26.83 27.10 25.90 28.80 27.60 21.30
NEP(measured) 8.48 10.00 7.95 7.56 7.92 8.00 8.15 15.29 25.67 8.83 8.73 8.04 9.52 9.44 N/A
Vn(meas) 1Hz (T‘ 17.80 19.60 17.10 18.00 16.70 16.90 17.30 41.80 42.10 16.50 17.10 16.90 18.30 15.80 17.90
Vn(meas) 1 Hz (I 24.8 23.9 204 24 22.9 22.9 22.3 62.5 33 224 22 23.8 25.5 23.5 23.9
Vn(meas) 0.1 Hz‘ 40.2 34.3 28.3 421 53.1 414 39.5 66.9 148 38.8 39.4 35.3 411 63.2 26.1
Vn (meas) at 0.11 28.06 46.22 23.77 25.08 24.57 24.99 25.25 45.58 348.73 26.83 30.67 27.62 32.32 31.75 25.12
Vn (meas) at 0.1 33.10 55.90 29.90 44.40 29.00 28.20 28.00 50.80 81.50 32.70 27.10 25.90 28.80 27.60 21.30
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Symbol \ Equation (or Comments)
T0
Vn
Q
NEPphoton
Vbias
Gain
Detector ID
Pthermal Power as function of Temperature Pihermal = [G300/(1+b)][T/0.3]°T evaluated from To to Tb
Pelec+Q Electrical + Absorbed Power Pe + Q = [Vyiae/ (2R, + Re)PRg + Q
Tbolo Bolometer Temperature Solve for Th using Newtonian recursion such that Pyermal = Pe + Q
T/TO T/To = Tbolo/To
Rbolo Bolometer Resistance Rbolo = (Ro)exp[(D/Tb)“z]
Vbolo Voltage across Bolometer Vbolo = [Vbias/(2R, + Rg)IRs
Ibolo Current through Bolometer Ibolo = Vbias/(2R_ + Rg)
A A = (T/R)(dR/dT) = - (1/2)[(DITb)"?]
C Dynamic Heat Capacity C = C300[(T/0.3)9
G Dynamic Thermal Conductance G = G300[(T/0.3)"]
ZIR ZIR = (IV)(@V/dl) = [- 1 - GTb/(P.A)]/ [1 - GTb/(PLA)]
t Electrical Time Constant t =[C/2G][(Z/R + 1)(1 + 2R /Rg)] / [Z/R + 2R /Rg]
Sdc Electrical Responsivity at 0 Hz Sdc = (1/2)[Re/Pe) " [1 - ZIR]/ [1 + (ZIR)(Rg/2R.)
NEP;hnson Johnson Noise Prior to Demodulation NEP,sinson = [(4k(T)’G?)(PA%)]"
NEPhonon Phonon Noise Prior to Demodulation ={[(4KTo’G)(b+1)(T/To)™*-1)}/[(2b+3)(T/To)"((T/To)* - 1)}
NEP02q Johnson Noise from R, Prior to Demod. NEP|oaq = [4kT0/2R,]"? |2(Z/R)Rglbolo/[(Z/R) - 1]|
NEP mp Amplifier Noise Prior to Demodulation NEP,m, = Vn / Sdc
NEP, Detector Noise after Demodulation NEP ;= [2NEP o, +NEP o +2NEP 556 +2NEP 5 1"
DQE BLIP Figure-of-Merit for Detector DQE = NEPot0n” / (NEPpnoton” *+ NEPgor)
Vn(det) Voltage Noise of Detector After Demod. Vn(det) = NEPySdc
Vn(total) Total Noise after Demodulation Vn(total) = [NEPge + NEP 00,71 ?Sdc

Vn(measured) at

NEP(measured)

Vn(measured) at

NEP(measured)

Vn(meas) 1Hz (T

Vn(meas) 1 Hz (I

Vn(meas) 0.1 Hz

Vn (meas) at 0.1|

Vn (meas) at 0.1/

Mather_Dark
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Symbol | Units . Value Value | Value Value Value Value | Value | Value | Value
| |TO K 0.3|Base Temperature Note: Corrected for sqrt(2) demodulation factor
[ JVn nV/rtHz 10]Amplifier Voltage Noise corrected for ETF in Johnson and load resistor te
Q pW 10.8|Absorbed Power Onto Bolometer assumes only first harmonic of amplifier, Johnson
| NEP photon 1e-17 W/rtHz 13.60]Noise in Absorbed Optical Power added 2 more iterations of the recursion solver
| |Vbias mV 30|Bias Across Bolometer & Load Resistors added variable gain to scale measured noise
Gain 80000 NEPs checked with standard spreadsheet
Detector ID Target R1 A4 A3 A2 Al DK1 B3 B2
Pthermal pwW 18.594 N/A #VALUE! 18.453 18.625 18.568 19.027 20.517 19.843
Pelec+Q pwW 18.594 N/A #VALUE! 18.453 18.625 18.568 19.027 20.517 19.843
Tbolo K 0.38875 N/A #VALUE! 0.37358 0.37477 0.37331 0.37404 0.38182 0.37935
T/TO 1.296 N/A #VALUE! 1.245 1.249 1.244 1.247 1.273 1.265
Rbolo w 5.74E+06 5.07E+06| #VALUE! 3.49E+06| 3.76E+06| 3.76E+06| 4.11E+06| 5.54E+06| 4.98E+06
Vbolo mV 6.69 6.94| #VALUE! 5.17 5.43 5.41 5.81 7.34 6.71
Ibolo nA 1.17 1.37| #VALUE! 1.48 1.44 1.44 1.42 1.32 1.35
A -5.18 N/A #VALUE! -5.26 -5.26 -5.28 -5.27 -5.29 -5.28
C pJ/K 1.30 N/A #VALUE! 0.72 0.68 0.73 0.68 0.71 0.69
G pW/K 250.8 N/A #VALUE! 2921 290.4 294.5 298.5 295.3 293.8
ZIR 0.414 1.000| #VALUE! 0.461 0.451 0.456 0.441 0.373 0.400
t ms 4.202 N/A #VALUE! 1.972 1.893 1.999 1.833 1.960 1.900
Sdc VIW 2.25E+08 N/A #VALUE! 1.66E+08| 1.73E+08| 1.72E+08| 1.79E+08| 2.11E+08| 1.99E+08
NEP;ohnson 1e-17 W/rtHz 3.837 N/A #VALUE! 4.229 4177 4.199 4.154 3.868 3.975
NEP ronon 1e-17 W/rtHz 3.797 N/A #VALUE! 4.034 4.029 4.051 4.085 4.096 4.072
NEP 0.4 1e-17 W/rtHz 1.805 N/A #VALUE! 1.729 1.756 1.765 1.824 1.950 1.897
NEP mp 1e-17 WirtHz 4.450 N/A #VALUE! 6.021 5.779 5.816 5.595 4.739 5.014
NEP gt 1e-17 WirtHz 7.225 N/A #VALUE! 8.567 8.376 8.425 8.281 7.616 7.818
DQE 0.780 N/A #VALUE! 0.716 0.725 0.723 0.730 0.761 0.752
Vn(det) nV/rtHz 16.2 12.89, #VALUE! 14.2 14.5 14.5 14.8 16.1 15.6
Vn(total) nV/rtHz 34.6 12.9| #VALUE! 26.7 27.6 27.5 28.5 32.9 31.3
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Symbol | Value Value Value Value Value Value Value Value Value Value Value Value
TO
Vn ms
Q , and LR propagates
NEPphoton
Vbias
Gain
Detector ID Bl C3 Cc2 C1 D3 D2 D1 E3 E2 El F3 F2
Pthermal 18.819 19.393 19.194 19.187 18.719 18.529 20.153 19.401 20.947 18.548 19.148 18.879
Pelec+Q 18.819 19.393 19.194 19.187 18.719 18.529 20.153 19.401 20.947 18.548 19.148 18.879
Tbolo 0.37448 0.37797 0.37626 0.37346 0.37556 0.37182 0.37170 0.37580 0.39927 0.37286 0.37750 0.37601
T/TO 1.248 1.260 1.254 1.245 1.252 1.239 1.239 1.253 1.331 1.243 1.258 1.253
Rbolo 3.91E+06| 4.61E+06| 4.45E+06| 3.93E+06| 4.00E+06, 3.79E+06| 5.15E+06, 4.42E+06| 5.88E+06| 3.89E+06| 4.33E+06| 3.87E+06
Vbolo 5.60 6.29 6.11 5.74 5.63 5.41 6.94 6.16 7.73 5.49 6.01 5.59
Ibolo 1.43 1.37 1.37 1.46 1.41 1.43 1.35 1.40 1.31 1.41 1.39 1.44
A -5.27 -5.28 -5.28 -5.29 -5.28 -5.28 -5.32 -5.29 -4.92 -5.25 -5.28 -5.26
Cc 0.76 0.95 0.66 0.74 0.72 0.71 0.71 0.69 0.58 0.68 0.74 0.70
G 294.4 2914 293.5 303.5 288.0 299.0 326.2 298.2 261.9 294.9 288.9 290.1
ZIR 0.446 0.417 0.428 0.437 0.442 0.463 0.418 0.422 0.353 0.460 0.424 0.439
t 2.074 2.636 1.830 1.955 2.018 1.910 1.793 1.857 1.788 1.862 2.061 1.933
Sdc 1.75E+08| 1.92E+08, 1.88E+08| 1.75E+08| 1.80E+08| 1.71E+08| 1.92E+08| 1.87E+08| 2.19E+08| 1.73E+08| 1.88E+08| 1.76E+08
NEP;ohnson 4167 4.030 4.074 4172 4114 4234 4.119 4.076 3.855 4.216 4.050 4137
NEP honon 4.056 4.050 4.060 4115 4.022 4.077 4.255 4.091 3.903 4.057 4.033 4.033
NEP)oaq 1.787 1.850 1.841 1.819 1.767 1.784 2.030 1.852 1.968 1.789 1.808 1.769
NEP mp 5.698 5.202 5.320 5.730 5.561 5.860 5.213 5.360 4.560 5.770 5.332 5.671
NEP gt 8.335 7.945 8.049 8.395 8.194 8.490 8.146 8.094 7.400 8.410 8.023 8.286
DQE 0.727 0.746 0.741 0.724 0.734 0.720 0.736 0.738 0.772 0.723 0.742 0.729
Vn(det) 14.6 15.3 15.1 14.7 14.7 14.5 15.6 151 16.2 14.6 15.0 14.6
Vn(total) 28.0 30.3 20.7 27.9 28.6 274 30.4 29.5 34.0 27.7 29.6 28.1
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Symbol Value Value Value Value Value Value Value Value Value Value Value Value
TO
Vn
Q
NEPphoton
Vbias
Gain
Detector ID F1 Gl T1 G2 G3 G4 DK2 F5 F4 E6 E5 E4
Pthermal 19.304 18.948 N/A 19.072 19.894 19.887 19.053 20.658 20.733 19.748 20.737 19.669
Pelec+Q 19.304 18.948 N/A 19.072 19.894 19.887 19.053 20.658 20.733 19.748 20.737 19.669
Tbolo 0.37628 0.37750 N/A 0.37694 0.37785 0.37668 0.37631 0.38119 0.38583 0.37688 0.38208 0.37947
T/TO 1.254 1.258 N/A 1.256 1.259 1.256 1.254 1.271 1.286 1.256 1.274 1.265
Rbolo 4 .53E+06| 4.27E+06 N/A 4.27E+06| 4.23E+06| 4.59E+06| 3.58E+06| 5.00E+06|, 5.31E+06| 4.07E+06| 4.91E+06| 4.05E+06
Vbolo 6.21 5.90 N/A 5.94 6.20 6.46 5.43 7.02 7.26 6.04 6.99 5.99
Ibolo 1.37 1.38 N/A 1.39 1.47 1.41 1.52 1.40 1.37 1.48 1.42 1.48
A -5.30 -5.26 N/A -5.27 -5.22 -5.29 -5.18 -5.27 -5.07 -5.27 -5.26 -5.26
C 0.70 0.69 N/A 0.75 0.73 0.64 0.76 0.69 0.97 0.74 0.65 0.76
G 295.2 285.8 N/A 289.4 299.2 302.2 289.5 298.4 287.3 299.5 2971 290.1
ZIR 0.423 0.431 N/A 0.429 0.408 0.407 0.437 0.373 0.376 0.411 0.370 0.405
t 1.927 1.959 N/A 2.089 1.945 1.705 2.096 1.862 2722 1.979 1.755 2.093
Sdc 1.90E+08| 1.86E+08 N/A 1.85E+08| 1.82E+08| 1.90E+08| 1.69E+08| 2.00E+08| 2.04E+08| 1.80E+08| 1.99E+08| 1.83E+08
NEP;ohnson 4.057 4.070 N/A 4.076 4.085 4.041 4175 3.922 3.955 4.084 3.918 4.035
NEP honon 4.072 4.011 N/A 4.035 4.104 4124 4.041 4.119 4.053 4.106 4113 4.051
NEP 0.4 1.850 1.794 N/A 1.807 1.858 1.889 1.753 1.923 1.971 1.829 1.913 1.792
NEP mp 5.272 5.373 N/A 5.394 5.482 5.272 5.916 4.994 4.909 5.554 5.018 5.476
NEP gt 8.016 8.046 N/A 8.078 8.188 8.043 8.475 7.809 7.749 8.230 7.817 8.117
DQE 0.742 0.741 N/A 0.739 0.734 0.741 0.720 0.752 0.755 0.732 0.752 0.737
Vn(det) 15.2 15.0 N/A 15.0 14.9 15.3 14.3 15.6 15.8 14.8 15.6 14.8
Vn(total) 29.9 294 N/A 29.3 29.0 30.0 271 314 31.9 28.6 31.3 28.9
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Symbol Value Value Value Value Value Value Value Value Value
TO
Vn
Q
NEPphoton
Vbias
Gain
Detector ID D7 D6 D5 D4 C6 C5 C4 B5 B4 T2
Pthermal 19.883 N/M N/M 19.610 20.151 19.644 20.336 19.534 19.150 N/A
Pelec+Q 19.883 N/M N/M 19.610 20.151 19.644 20.336 19.534 19.150 N/A
Tbolo 0.37908 N/M N/M 0.37968 0.37583 0.37878 0.37953 0.37499 0.37481 N/A
T/TO 1.264 N/M N/M 1.266 1.253 1.263 1.265 1.250 1.249 N/A
Rbolo 4.24E+06 N/M N/M 4.23E+06| 4.54E+06, 4.12E+06| 4.73E+06| 4.43E+06| 3.89E+06 N/A
Vbolo 6.21 N/M N/M 6.11 6.52 6.04 6.72 6.22 5.70 N/A
Ibolo 1.46 N/M N/M 1.44 1.43 1.46 1.42 1.40 1.46 N/A
A -5.27 N/M N/M -5.27 -5.30 -5.27 -5.28 -5.28 -5.28 N/A
C 0.71 N/M N/M 0.65 0.71 0.72 0.69 0.69 0.70 N/A
G 294.6 N/M N/M 289.2 309.9 2921 300.2 303.3 298.6 N/A
ZIR 0.400 N/M N/M 0.406 0.403 0.407 0.387 0.423 0.435 N/A
t 1.914 N/M N/M 1.787 1.848 1.970 1.834 1.830 1.896 N/A
Sdc 1.86E+08 N/M N/M 1.86E+08| 1.87E+08| 1.84E+08| 1.94E+08| 1.85E+08| 1.75E+08 N/A
NEP;ohnson 4.023 N/M N/M 4.022 4.061 4.039 3.978 4.105 4.151 N/A
NEP honon 4.080 N/M N/M 4.042 4.169 4.061 4.119 4.121 4.085 N/A
NEP 0.4 1.828 N/M N/M 1.807 1.912 1.805 1.900 1.877 1.799 N/A
NEP mp 5.383 N/M N/M 5.362 5.344 5.447 5.149 5.410 5.711 N/A
NEP gt 8.072 N/M N/M 8.033 8.130 8.108 7.931 8.162 8.353 N/A
DQE 0.740 N/M N/M 0.741 0.737 0.738 0.746 0.735 0.726 N/A
Vn(det) 15.0 N/M N/M 15.0 15.2 14.9 15.4 151 14.6 N/A
Vn(total) 294 N/M N/M 29.5 29.6 291 30.6 29.3 27.9 N/A
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Symbol

Equation (or Comments)

T0

Vn

Q

NEPphoton

Vbias

Gain

Detector ID

Pthermal Power as function of Temperature Piherma = [G300/(1 +b)][T/0.3]bT evaluated from To to Tb
Pelec+Q Electrical + Absorbed Power Pe + Q = [Vpias/ (2R, + RB)]ZRB +Q

Tbolo Bolometer Temperature Solve for Tb using Newtonian recursion such that Pierma = Pe + Q
T/TO T/To = Tbolo/To

Rbolo Bolometer Resistance Rbolo = (Ro)exp[(D/Tb)"?]

Vbolo Voltage across Bolometer Vbolo = [Vbias/(2R_ + Rg)]Rg

Ibolo Current through Bolometer Ibolo = Vbias/(2R, + Rg)

A A = (T/R)(AR/T) = - (1/2)[(D'Tb)"*]

C Dynamic Heat Capacity C = C300[(T/0.3)9

G Dynamic Thermal Conductance G= G300[(T/0.3)b]

ZIR Z/IR = (IV)@V/dl) = [- 1 - GTb/(P,A)]/[1 - GTb/(P.A)]

t Electrical Time Constant t = [C/2G][(Z/R + 1)(1 + 2R/RR)] / [ZIR + 2R /Rg]

Sdc Electrical Responsivity at 0 Hz Sdc = (1/2)[Re/Pe]" [1 - ZIR] 1 [1 + (ZIR)(Rg/2R))
NEPjonnson | Johnson Noise Prior to Demodulation NEPjsmnson = [(4k(Tb)*G?)/(PA%)]"?

NEPhonon  |Phonon Noise Prior to Demodulation ={[(4kTo’G)(b+1)((T/To)***-1)/[(2b+3)(T/To)°((T/To)** - 1)}
NEP 55 Johnson Noise from R, Prior to Demod. NEP\,.q = [4kTo/2R]"? |2(Z/R)Rglbolo/[(Z/R) - 1]|

NEP mp Amplifier Noise Prior to Demodulation NEP,m, =Vn/ Sdc

NEP gt Detector Noise after Demodulation NEP got = [2NEP g +NEP jon +2NEP 0" +2NEP 2]
DQE BLIP Figure-of-Merit for Detector DQE = NEP oo’ / (NEPproton” + NEP ()

Vn(det) Voltage Noise of Detector After Demod. Vn(det) = NEP4Sdc

Vn(total)  |Total Noise after Demodulation Vn(total) = [NEPy" + NEPoi0n]?Sdc

Mather_Optical
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Version |Issue Date

Sheet

Changes from Previous Version

SSW 10

Mather dark & optical

Change NEP(Johnson) to remove the effect of electrothermal feedback

Change NEP(Load) to remove the effect of electrothermal feedback

Remove sqrt(2) demodulation factor from NEP(total)

Insert variable BoDAC gain and correct for sqrt(2) reduction in dark NEPs

Add two more recursions in thermal balance to calculate Tbolo

Fix N/A to mean not applicable, N/M to mean not measured

Fix borders

Pixel

Add NEP(model) derived from physical parameters and Mather model

Fix N/A to mean not applicable, N/M to mean not measured

BDA

Reoptimize bias for DQE

Add NEP(model) median

Exclude noisy pixels from NEP and 1/f medians

Problem Channels

New spreadsheet added to summarize issues

Version notes

New spreadsheet added to track changes

Version notes

Page 1/1
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EIDP Coverpage For QM PLW BDA

Unit Identfication

Name QM PLW BDA
Part # 10209800 -8
SIN #007
|
Environmemtal Testing
Duration
Axes or Number
Tested |Temperature| of Cycles [ Pass/Fail |Requirement Source Waiver #
2 min X,Y,Zat90 K [SSSD HR-SP-JPL-
Random Vibration Test X, VY, Z 100 K per axis P 1 min per axis Sec#3.4 RFW-006
SSSD HR-SP-JPL-
High Level Sine Vibe Test None NA NA NA X,Y,Zat90 K ([Sec#3.4 RFW-005
5 days as None (other than
part of the as part of the
assembly assembly
Bakeout NA 80 C procedures P procedure) D-20549
RoomT to Min15 from RmT
Thermal Cycles NA ~<10K 27 P to<77K D-20549
Other Testing |
Minimum
Frequency (Hz) Note Performance Source Waiver #
Lowest Resonant > 200 Hz SSSD
Frequency (X-axis) 283 Hz Cold (Goal: >250 Hz) [Sec # 3.1.3 |NA
Lowest Resonant > 200 Hz SSSD
Frequency (Y-axis) 281 Hz Cold (Goal: >250 Hz) [Sec # 3.1.3 |NA
Lowest Resonant > 200 Hz SSSD
Frequency (Z-axis) 2|76 Hz Cold (Goal: >250 Hz) [Sec # 3.1.3 |NA
Metrology Measurements were performed before and after the Vibration Test and the Thermal Cycles
Motion in Meets |Performance
XY Motion in Z Goal ? |Goal Source Waiver #
Maximum motion due to
Random Vibration Test 125 pm in X/Y SSSD
1st axis (X) 21 pm 40 pm Y and 500 umin Z [Sec # 3.1.1 |NA
Maximum motion due to
Random Vibration Test 125 pm in X/Y SSSD
2nd axis (Y) 22 uym 8.6 um Y and 500 umin Z [Sec # 3.1.1 |NA
Maximum motion due to
Random Vibration Test 125 pm in X/Y SSSD
3rd axis (Z) 9.5 um 11 pm Y and 500 umin Z [Sec # 3.1.1 |NA
Cumulative Maximum 125 pm in X/Y SSSD
motion 34 um 56 um Y and 500 umin Z [Sec # 3.1.1 |NA
Cold Continuity Measurements : In Process
Pass/Fail [Requirement Source Waiver #
Cold Continuity Test
( 1st Thermal Cycle) P None NA NA
Cold Continuity Test
(2nd Thermal Cycle) P None NA NA

3/15/2004




PROJECT
| Herschel .
'STEMIASSEMBLY TITLE DATE ISSUED
SHIRE Qual BDA S/N007 7/23/2003
REFERENCE DESIGNATION NUMBER PART NO. (IF MULTIPLE, ATTACH LIST) REV. SERIAL NO.
' 10209800-8 007
HARDWARE TYPE PRE-ENVIRONMENTAL INSPECTION REPORT NUMBER (ATTACH IR)
EM QUAL [ ruiGHT [] FLIGHT SPARE [J otHER .
WIRING HARNESS PART NO. REV. SERIAL NO.
] EmquaL [ FLiGHT [(Jem  [se
TEST DESCRIPTION (CHECK ALL APPLICABLE) TYPE OF TEST
B sINE VIBRATION ] pyrosHoCK [acoustic [Jemc  [] oTHER ] QuaLIFicATION [ FLIGHT ACCEPTANCE
DX RANDOM VIBRATION [ ] THERMAL VAC. [ ] THERMAL ATMOSPHERE ] PROTO FLIGHT [ reTeST
WILL ALL TESTS/LEVES/DURATIONS REQUIRED BY THE PROJECT DOCUMENTS BE PERFORMED ON THIS UNIT?
YES [ NO (IF NO, ATTACH EXCEPTIONS LIST) ENTER PROJ. DOC. NO.ANDREV. ____
HAS THE UNIT PASSED ALL PRE-ENVIRONMENTAL FUNCTIONAL TESTS?
X ves [ NO (IF NO, ATTACH EXCEPTIONS LIST) BRIEF EXPLANATION
HAVE ALL DESIGN ANALYSES BEEN COMPLETED AND REQUIRED CHANGES BEEN IMPLEMENTED?
YES "1 NO (IF NO, ATTACH EXCEPTIONS LIST) BRIEF EXPLANATION
IS THE TEST ARTICLE IDENTICAL TO OTHER FLIGHT UNITS? ,
YES [ NO (IF NO, ATTACH EXCEPTIONS LIST) BRIEF EXPLANATION
ARE ALL PFRs AGAINST THIS UNIT CLOSED?
X ves , [T NO (IF NO, ATTACH EXCEPTIONS LIST) BRIEF EXPLANATION
HAVE ALL WAIVERS AND ECRs BEEN APPROVED AND ARE THEY INCORPORATED?
X yes [ NO (IF NO, ATTACH EXCEPTIONS LIST) BRIEF EXPLANATION
' TEST AUTHORIZED BY '
COGNIZANT ENGINEER DATE | TECHNICAL MGR./INSTRMRG/PIPREP REP  DATE | ENVIRONMENTALREQUIREMENTS ENG. DATE
M,&M\.—e 7/Z9/03 /\_____ 720703 ) P Ulﬂ-/~ 7/28/0

‘ . ﬁ

e

TEST AGENCY (IF MULTIPLE, ATTACH SUMMARY AND TEST DATES) | TEST INITIATION DATE ACCUMULATED OPERATING HOURS PRIOR TO FIRST ENVIRONMENTAL TEST
JPL Building 144 . 07/30/03
SERIAL NUMBERS ACTUALLY TESTED TEST TERMINATION DATE OPERATING HOURS DURING ENVIRONMENTAL EXPOSURE
2/0 067 8/7/073
TEST DESCRIPTION
VIBRATION "ACOUSTIC PYROSHOCK SHOCK ] THERMAL vacUUM | [[] TEMPERATURE ATMOSPHERE | [ ] OTHER
AXES: X Y 2Z AXES: X Y Z PRESSURE:
SINE VIBRATION XX ] Ogn
RANDOM VIBRATION X SHOCKSIAXIS: NOOF CYCLES: NO OF CYCLES: -
ENMC , [JcoNp.susc. [ COND. EMiS. [ ISOLATION TEMP. LEVEL (°c) AND ACCUMULATED DURATION (HRS.)
HOT: °c, h COLD: °c,____h
CJeso [] RaD. susc. [] RaD. EMSS. [L] MaGNETICS HoT. o b colp: o \
WERE THERE ANY PFRs GENERATED DURING ENVIRONMENTAL TESTS? LIST PFR NOS. / BRIEF EXPLANATION
[ ves KNO {IF NO, ATTACH EXCEPTIONS LIST)
ARE.THE POST ENVIRONMENTAL DAMAGE INSPECTIONS COMPLETE? LIST PFR NOS. / BRIEF EXPLANATION
ﬁ; ES [] NO (IF YES, ATTACH A COPY OF THE INSPECTION
REPORTS. IF NO, ATTACH EXPLANATION)
WERE ALL PLANNED TESTS/LEVELS/DURATIONS ACHIEVED? LIST PFR NOS. / BRIEF EXPLANATION
ﬁes [ NO (IF NO, ATTACH EXCEPTIONS LIST)
D TESTS HAVE NOT BEEN SUCCESSFULLY COMPLETED. SEE THE ATTACHED SUMMARY FOR ACTIONS THAT NEED TO BE TAKEN.
COGNIZANT ENGINEER DATE | TECHNICAL MGR./INSTR MRG./PI PREP REP DATE | ENVIRONMENTAL REQUIREMENTS ENG. DATE

T ARDWARE HAS SUCCESSFULLY COMPLETED THE ENVIRONMENTAL TESTS LISTED ON THIS FORM OR REMAINING ACTION$ HAVE/BEEN TAKEN, INCLUDING RETEST.

5,

ﬁMZANT ENGINEER DATE | TECHNICAL MGR./INSTR MRG./PIPREP REP DATE NTS ENG. 2 ,? Dﬁg‘E’
G Wpan 2003004 | i f— 3rates el
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HORIZATION AND SUMMARY (ETAS)

- . o o

"\.us is a cold vibration test (<110 K) done on the Qual BDA. The unit is identical to the flight design. Response
accelerometers will be mounted onto the suspended mass and force transducers will be mounted under the interface
fixture in order to provide redundant response measurements. This test will be a cold 3-axis test with metrology

before, in between, and after each axis.

o

PAGE 2 JPL 2683 R 1/98 FF



.

ENVIRONMENTAL TEST  JTHORIZATION AND SUMMARY (ETAS)

ENVIRONMENTAL TEST SUMMARY

TESTENVIRONMENT | DATE TEST TEST | PASS/
HARDWARE SN ETAS LEVELS & DURATION | PERFORMED | AGENCY | FAL COMMENTS
Qual BDA (10209800-8) 7 HSO13
LATERAL

2 minute Random Vibe
+3dB/octave 20-100Hz
0.06 g"2/Hz 100-138.5 Hz
+36dB/octave 138.5-170 Hz
0.7 g"2/Hz 170-200 Hz
-48dB/octave 200-220 Hz
.1 g"2/Hz 220-300 Hz
-9 dB/octave 300-2000 Hz
Total Input: 8.0 Grms
Spectrum to be notched in

order to get 15 g's response
RMS

LONGITUDINAL
2 minute Random Vibe
+3dB/octave 20-100Hz
0.08g"2/Hz 100-400Hz
-12dB/octave 400-2000Hz
Total Input: 6.2 Grms
Spectrum to be notched in

order to get 15 g's response
RMS

Each axis1/4 g sine sweep 20-
2000 Hz each axisT ~ 100 K
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PROJECT
Hersachel
"{  TEMASSEMBLY TITLE DATE ISSUED
S, ... Qual BDA SN0O7 9/2/2003
REFERENCE DESIGNATION NUMBER PART NO. (IF MULTIPLE, ATTACH LIST) REV. SERIAL NO.
10209800 4
HARDWARE TYPE PRE-ENVIRONMENTAL INSPECTION REPORT NUMBER (ATTACH IR)
X EmaQuAL [ FuieHT ] FLIGHT SPARE [C] otHER
WIRING HARNESS PART NO. REV. SERIAL NO.
] EmQuaL . [ ] FUGHT Clem  [Jse
TEST DESCRIPTION (CHECK ALL APPLICABLE) TYPE OF TEST ‘
[] SINE VIBRATION [J pYroSHOCK [Jacoustic [Jemc [ oTHER QUALIFICATION [] FLIGHT ACCEPTANCE
] ranDoM viBRATION  [X] THERMALVAC. [ ] THERMAL ATMOSPHERE ["] PROTO FLIGHT ] ReTEST
WILL ALL TESTS/LEVES/DURATIONS REQUIRED BY THE PROJECT DOCUMENTS BE PERFORMED ON THIS UNIT?
YES ] NO (IF NO, ATTACH EXCEPTIONS LIST) ENTER PROJ.DOC. NO.ANDREV. ____
HAS THE UNIT PASSED ALL PRE-ENVIRONMENTAL FUNCTIONAL TESTS?
YES [T NO (IF NO, ATTACH EXCEPTIONS LIST) BRIEF EXPLANATION
HAVE ALL DESIGN ANALYSES BEEN COMPLETED AND REQUIRED CHANGES BEEN IMPLEMENTED?
YES [] NO (IF NO, ATTACH EXCEPTIONS LIST) BRIEF EXPLANATION
IS THE TEST ARTICLE IDENTICAL TO OTHER FLIGHT UNITS?
X ves [] NO (IF NO, ATTACH EXCEPTIONS LIST) BRIEF EXPLANATION
ARE ALL PFRs AGAINST THIS UNIT CLOSED?
YES [ NO (IF NO, ATTACH EXCEPTIONS LIST) BRIEF EXPLANATION
HAVE ALL WAIVERS AND ECRs BEEN APPROVED AND ARE THEY INCORPORATED?
YES [ NO (IF NO, ATTACH EXCEPTIONS LIST) BRIEF EXPLANATION
TEST AUTHORIZED BY
COGNIZANT ENGI / - DATE | TECHNICAL MGR.INSTR MRG.PIPREP REP  DATE | ENVIRONMENTAL REQUIREMENTS ENG. DATE
il /4 /03| Iz b-16-02 DAL= 19/9/03

TEST AGENCY (IF MULTIPLE, ATTACH SUMMARY AND TEST DATES) | TEST INITIATION DATE ACCUMULATED OPERATING HOURS PRIOR TO FIRST ENVIRONMENTAL TEST

JPL Building 183 9/2/03
SERIAL NUMBERS ACTUALLY TESTED TEST TERMINATION DATE | OPERATING HOURS DURING ENVIRONMENTAL EXPOSURE
\(/11/03
TEST DESCRIPTION
VIBRATION ACOUSTIC PYROSHOCK SHOCK THERMAL VACUUM | [_] TEMPERATURE ATMOSPHERE | [_] OTHER
AXES: X Y Z AXES: X Y Z | PRESSURE:<1E-5 mbar,
sinevieraTion (11 [ O 1007 | 20Kwe7K {0 OF GYOLES
RANDOM VIBRATION [ ] [ [ SHOCKS/AXIS: NO OF CYCLES: 27 -
EMC [T conD. SusC. [ conp. EMs. [ ] ISOLATION | TEMP. LEVEL (°c) AND ACCUMULATED DURATION (HRS.)
HOT: °c, h COLD: °C,____
CJesp ] rap. susc. [T raD. EMIS. [] macNETICS HoT o W oo v )
WERE THERE ANY PFRs GENERATED DURING ENVIRONMENTAL TESTS? LIST PFR NOS. / BRIEF EXPLANATION
[Jyes KI/NO (IF NO, ATTACH EXCEPTIONS LIST)
ARE THE POST ENVIRONMENTAL DAMAGE INSPECTIONS COMPLETE? LIST PFR NOS. / BRIEF EXPLANATION
[XT ves [ NO (IF YES, ATTACH A COPY OF THE INSPECTION
REPORTS. IF NO, ATTACH EXPLANATION)
WERE ALL PLANNED TESTS/LEVELS/DURATIONS ACHIEVED? - LIST PFR NOS. / BRIEF EXPLANATION
YES [ NO (IF NO, ATTACH EXCEPTIONS LIST) ;
[] TESTS HAVE NOT BEEN SUCCESSFULLY COMPLETED. SEE THE ATTACHED SUMMARY FOR ACTIONS THAT NEED TO BE TAKEN.
COGNIZANT ENGINEER DATE | TECHNICAL MGR/INSTR MRG/PIPREP REP ~ DATE | ENVIRONMENTAL REQUIREMENTS ENG. DATE

COGNIZANT ENGINEER DATE | TECHNICAL MGR/INSTR MRG./PI PREP REP

-

DATE . | ENVIRONMEN

-
{K DWARE HAS SUCCESSFULLY COMPLETED THE ENVIRONMENTAL TESTS LISTED ON THIS FORM OR REMAINING ACTWAVE BEEN TAKEN, INCLUDING RETEST.

L REQUIRBMENTSENG. DATE

2-RR-0

Baflye 21801 gl — hs

A\
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P - ENVIRONMENTAL TEST AUTHORIZATION AND SUMMARY (ETAS)

'{‘ .mal cycles will be performed on the BDA SN7 in order to fully qualify the design for flight.

{
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JH o

ENVIRONMENTAL TES™™ “JTHORIZATION AND SUMMARY (ETAS)

ENVIROnwWENTAL TEST SUMMARY

, TEST ENVIRONMENT | DATE TEST TEST | PASS/
HARDWARE SN ETAS LEVELS & DURATION | PERFORMED | AGENCY | FAIL COMMENTS
Qual BDA (10209800) 7 HSO17
27 Thermal cycles from

290K to 7K

PAGE 3 JPL 2683 R 1/98 FF




QM BDA Random Vibration
Test

P/N 10209800-8
S/N 007



X-axis Shake, Cold, Sine Surveys (Before and After 0 dB Random Vibe)

— (

JPL

Array 1

Array 2
sin_SineR3 sin_SineR11
Sum Force; X Channel #8 | Sum Force; X . Channet #8

TestTitle | SPIRE; WO 101359 SPIRE; W0 101359

Specimen Name | Bolometer Defector Assembiy (BDA) Bolometer Detector Assembly (BDA)

Test Description | Sine Survey, X-Axis, cold Sine Survey, X-Axis, Cotd

Test Fiie Number Run 3

Run 11
Test DatefTime | 30-Jul-2003 16:50:32 30-Jul-2003 17:
Channel Description
Analysis | Log Analysis Sweep dF= 0.01 x Frequency; Log Analysis Sweep dF= 0.01 x Frequency;
Description § - Proportional Bandwidth dF= 20.00% of Freq Proportional Bandwidth dF= 20.00% of Freq

Max at Frequency | Maximum = 9.322E+0 at 1012.0 Hz.

Maximum = 4.920E+0 at 1002.0 Hz.
Overall or RMS | NA

NIA
1E+t - T T —— —
5 - o) ‘ i | —
T
1E - M .
T ¥ = -
N ; Fama vi o N R
} RN
| | |
1E-1 - 1 “
Hf
|
1E- =
|
| | ! |
9E-47F== : =i -
10 1000 2000

100
Frequency (Hz.)




Y -axis Shake, Cold, Sine Surveys (Before and After 0 dB Random Vibe)

Array 1 Array 2
sin_SineR16 sin_SineR22

Sum Force; Y Channel #9 | Sum Force; Y Channel #9

TestTitle SPIRE; WO 101359 SPIRE, W/O 101359" {

Specinen Name | Bolometer Detector Assembly (BDA) Bolometer Detector Assembiy (BDA) }

Test Description | Sine Survey, Y-Axis, Cold Sine Survey, Y-Axis, Cold f
Test File Number Run 16 Run22

Test Date/Time 1-Aug-2003 13:32:27 1-Aug-2003 14:33:53 J

Channef Description }

!

Analysis | 1.og Analysis Sweep dF= 0,01 x Frequency; Log Analysis Sweep dF= 0.01.x Frequency;
Description [ proportonal Bandiwidth dF = 20,00% of Freq Proportional Bandwidih dF= 20.00% of Freq

Maxat Frequency | Maximum = 6.214E+0 at 366.7 Hz. Maximum = 7.719E+0 at 12980 Hz,
Overall or RMS

Auayw"’v’m}

Low Limi mﬁzg

s
100

Frequency (Hz.)




Z-axis Shake, Cold, Sine Surveys (Before and After 0 dB Random Vibe)

Array 1 Array 2
sin_SineR29 sin_SineR35
Sum Force; Z Channel #10 | Sum Force; Z B Channel #10
Test Title SPIRE; WIC 101359 SPIRE; WO 101359
Specimen Name |- -Bolometer Detector Assembly (BDA) Bolometer Detector Assembly (BDA)
Test Description | Sine Survey, Z-Axis, Cold Sine Survey, Z-Axis, Cold
Test FileNumber | Run29 Run35
Test DatefTime 5-Aug-2003 14:4:51 5-Aug-2003 15:21:46
Channel Description | ... )
A"?‘Y_SIS Log Analysis Sweep dF= 0.01 x Frequency; Log Analysis Sweep dF= 0.01 x Frequency;
Description Proportionat Bandwidth dF= 20.00% of Freq Proportional Bandwidth dF= 20.00% of Freq
Max at Frequency | Maximum = 1.077E+1 at 465.6 Hz. Maximum = 1.048E+1 at 456.5 Hz.
Overall or RMS | N/A N/A
i ] T ] T T —
— i : ! Array o~
- : i Array 2o s
Array 3 )
T AnayAN:q
H i P S
144 ] i " _ Low Limit]= s
+ I —— High Limitps® g
. H |
i
1E : A E
—" A I o—
o — y |
- 7
— r L | -
7] , Nl
1E-1 : § = ,f = B
= - 1 ;
i L] -
! -
| 1 —
i [ i |
1E-2== |- —
R | =
1
S H £
|
| | i I i
- ! | | | i
5 10 100 1000 2000
Frequency (Hz.)




Hardware ID FS SSW BDA, 10209800-5 S/N 016 page 1/3
Date Time AIDS Power | Mate | Demate [ Transport Notes

Assembly Process Connector Mates
28-Aug-2003 240226 J05 J05 kapton cable sub-assembly test
9-Feb-2004 240839 JO6 JO6 kapton cable sub-assembly test
26-Feb-2004 241700 J05,J06| J05,J06 kapton cable post-installation test
2-Mar-2004 241700 J05,J06 [ J05,J06 load resistor test
8-Mar-2005 241700 J05,J06| J05,J06 detector test
9-Mar-2005 241700 J05,J06 [ J05,J06 detector test, after feedhorn installation

Assembly Complete
10-Mar-2005 245004 X J05,J06| J05,J06 assembly complete electical test (pre-bakeout)
10-Mar-2005 245004 X 103 -> MDL -> 103, for optical metrology
11-Mar-2005 245004 Temporary Filter installation
11-Mar-2005 245004 epoxy cure bake 1.5hrs, 66C, ambient pressure.
11-Mar-2005 245004 X 103 -> bld 158 for Vacuum Bakeout (80C, 24 hrs, 10E-5 torr)
14-Mar-2005 245004 X bld 158 -> 103 for final filter install, staking
14-Mar-2005 245004 X bld 103 -> 170 -> 103 for metrology
15-Mar-2005 245004 X 103 -> 183 delivery to environmental test
15-Mar-2005 245004 X J05,J06| J05,J06 post-bakeout, pre-shake electrical test
15-Mar-2005 245037 Install into Shake facility
17-Mar-2005 245037 X 183->144
17-Mar-2005 245037 pump out, go cold, complete 2 min 90K shake
17-Mar-2005 245037 warm overnight
18-Mar-2005 245037 complete warm low-level shake
18-Mar-2005 245037 X 144->183 for removal from shake fixture
18-Mar-2005 245037 X 183->170->183 for metrology
18-Mar-2005 245094 J05,J06 Install into Cold Alignment Facility for TS1, J05, JO6
18-Mar-2005 245094 X Take continuity data
18-Mar-2005 245094 pump out
18-Mar-2005 245094 Cooler on
21-Mar-2005 245094 X Take continuity data




Hardware ID FS SSW BDA, 10209800-5 S/N 016 page 2/3
Date Time AIDS Power | Mate | Demate [ Transport Notes
21-Mar-2005 245094 Cooler off
22-Mar-2005 245094 X Take continuity data
22-Mar-2005 245094 J05,J06 Remove from Cold Alignment Facility
22-Mar-2005 245094 X 183->170->183 for metrology
22-Mar-2005 245095 J05,J06 Install into Cold Alignment Facility for TS2, J05, JO6
23-Mar-2005 245095 X Take continuity data
22-Mar-2005 245095 pump out
23-Mar-2005 245095 Cooler on
24-Mar-2005 245095 X Take continuity data
24-Mar-2005 245095 Cooler off
28-Mar-2005 245095 X Take continuity data
28-Mar-2005 245095 J05,J06 Remove from Cold Alignment Facility
28-Mar-2005 245095 X 183->170->103 for metrology, drybox storage
12-Apr-2005 245259 X 103 -> 183 delivery to performance test
12-Apr-2005 245259 J05,J06 Installation into BODAC
12-Apr-2005 245259 pump out, cooldown
interim 245259 X performance testing
6-May-2005 245259 finish warmup, vent
6-May-2005 245259 pump out, cooldown
interim 245259 X performance testing
16-May-2005 245351 finish warmup, vent
16-May-2005 245351 J05,J06 Removal from BODAC
16-May-2005 245351 X 183 -> 103 for drybox storage
16-Jun-2005 245613 X 103 -> 183 delivery to performance test
16-Jun-2005 245613 J05,J06 2nd Installation into BODAC
16-Jun-2005 245613 pump out, cooldown
interim 245613 X performance testing
30-Jun-2005 245782 finish warmup, vent
30-Jun-2005 245782 J05,J06 Removal from BODAC




Hardware ID FS SSW BDA, 10209800-5 S/N 016 page 3/3
Date Time AIDS Power | Mate | Demate [ Transport Notes

30-Jun-2005 245782 X 183 -> 103 for drybox storage

13-Jul-2005 245747 X 103->170->103 for metrology, return to drybox storage




4

3

2

IN ANY AXIS.

2>

ALL DIMENSIONS SHOWN FOR THE 300mK STAGE ARE FOR THE NOMINAL SUSPENDED
POSITION. THE SUSPENDED UNIT MAY BE SHIFTED FROM NOMINAL POSITION £0,5mm

ONLY PIXELS, DOWEL PIN HOLES, AND SLOTS VISIBLE. ALL OTHER FEATURES
OMITTED FOR CLARITY.

7. FOR PHOTOMETER AND SPECTROMETER SUBSYSTEM INTERFACE DATA AND LAYOUT
CONFIGURATION, SEE SHEETS 5-7.

6.  DIMENSIONS IN {} ARE CALCULATED FOR OPERATING TEMPERATURE AND ARE

C PROVIDED FOR REFRENCE ONLY. ALL OTHED DIMENSIONS ARE BASED ON AN

> [>[>

ASSEMBLY TEMPERATURE OF 20° C.

REFER TO TABLES ON SHEETS 5, 6, AND 7 FOR DIFFERENCES BETWEEN
DETECTOR ARRAYS.

INDICATES CONNECTOR POSITION. CONNECTORS INSTALLED ARE NANGNIC STM 051 M6SN.,

ASSEMBLY REFERENCE DESIGNATOR, TITLE, PART NUMBER, REVISION LETTER,
AND SERIAL NUMBER TO APPEAR AS SHOWN IN THIS AREA.

THIS IS THE INTERFACE CONTROL DRAWING FOR THE BOLOMETER DETECTOR
ARRAY, JPL PART NUMBER 10209800. JPL DRAWING NUMBER 10209800 SHALL
CONTAIN THE FOLLOWING NOTE: THIS ASSEMBLY MEETS THE INTERFACE
REQUIREMENTS OF JPL INTERFACE CONTROL DRAWING 10209721.

GENERAL VIEW
REFERENCE ONLY

REVISIONS

LTR ZONE

DESCRIPTION

CODE | pwN

CHK |STRUCT| MATL

THRM

ENGR

DSGN
SUPV

DATA
MGT

RELEASE DATE

INITIAL RELEASE

CODE

SEE TITLE BLOCK

RTN

12/7,/01

UPDATED: MASS & CG'S, FILTER SHAPE,VOLUME NEED AROUND CAPSTANS, CONN. POSITIONS.

REMOVED MODES AND MASS PARTICIPATION; ROTATED PIXEL MAP 180°.

DJC

MAW

MIH MAW

RGB

09/08/04

INCORPORATED ECR HR-SP-JPL-ECR-003; CHANGED FOCUS FOR -2 &-3; CHANGED DP TO DK

INTERFACE DRAWING

QTY REQD

ITEM
NO

REF DES

PART OR

CAGE NO IDENTIFYING NO

NOMENCLATURE OR DESCRIPTION

SPECIFICATION

MATERIAL
OR NOTE

ZONE

PARTS LIST
1. THIS TECHNICAL DATA IS EXPORT CONTROLLED UNDER U.S. LAW AND IS BEING MATERIAL DLIJI\,;IIIEIEISSSIOI?ITSHE,AF\QI;,V;SI-I:NST/II?EEEETERS CONTRACT NO _1244858 JET PROPULSION LABORATORY
TRANSFERRED BY JPL TO PPARC PURSUANT TO THE NASA / PPARC LETTER OF NEAR TOLERANCES. AL ORNIA B S ADENA. 2a aT1ag 0-0¢
AGREEMENT WHICH ENTERED INTO FORCE ON DECEMBER 2, 1999. THIS . ' e oATE RELEASED THROUGH EDMG
TECHNICAL DATA IS TRANSFERRED TO PPARC FOR USE EXCLUSIVELY ON THE OVER 630 iy DWN D CRUMB 11/9,01
NASA/PPARC SPIRE ON FIRST COOPERATIVE PROJECT, MAY NOT BE USED FOR METRIC SVER b2 103 CHK__ B BURDICK 11/14/01 BULOMETER DETECTUR
ANY OTHER PURPOSE. AND SHALL NOT BE RE-TRANSFERRED OR DISCLOSED TO T GLE PROJECTION OVER 315-1000  + 08 STRUCT K_BROWNING 11/19/01 ARRAY,
: MATL M KNOPP 11/19/01
ANY OTHER PARTY WITHOUT THE PRIOR WRITTEN APPROVAL OF NASA. ANGULAR TOLERANCES: T SPIRE
SPIRE + 0.5 32 MSSL A, J. COKER 11/7/01 SIZE CAGE NO REV
NOTES: UNLESS OTHERWISE SPECIFIED NPV —— < N MICROMETERSY, V PEM G LILENTHAL 12/13/01 A ’I 23835 1 O 8 O 9 7 8 1 c
DO NOT SCALE DRAWING ENGR L. HUSTED 11/19/01
APPLICATION INTERPRET DWG PER ASME Y15.100M | 258 SCALE NONE UNCLASSIFIED  |sHEET 1 oF 7
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PIN # PIN PURPOSE PIN # PIN PURPOSE PIN # PIN PURPOSE
C 1 | SIGNAL A+ 18 | SIGNAL T+ 35 | SIGNAL J- CG X@
7 SIGNAL B+ 19 SIGNAL U+ 36 SIGNAL K-
3 | SIGNAL C+ 20 | SIGNAL V+ 37 | SIGNAL L- VIEW B
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B J SIGNAL G+ 2k SIGNAL Z+ L1 SIGNAL R- 81, {@83.61}
8 SIGNAL H+ 25 SIGNAL BIAS V+ L7 SIGNAL S-
9 SIGNAL [+ 26 SIGNAL A- 43 SIGNAL T-
10 SIGNAL J+ 21 SIGNAL B- L SIGNAL U-
N SIGNAL K+ 28 SIGNAL C- 45 SIGNAL V-
12 SIGNAL L+ 29 SIGNAL D- L6 SIGNAL W-
13 SIGNAL M+ 30 SIGNAL E- L] SIGNAL X-
14 SIGNAL N+ 31 SIGNAL F- 48 SIGNAL Y-
A 15 SIGNAL P+ 37 SIGNAL G- L9 SIGNAL Z-
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H
SUBSYSTEM INTERFACE DATA SUBSYSTEM INTERFACE DATA
UNIT: P/LW UNIT: P/MW
NUMBER: 102098001 NUMBER: 10209800—-2
FOCUS: 32.8 FOCUS: 32.2
CONNECTOR POSITIONS USED: JO5, JO6 CONNECTOR POSITIONS USED: JO1, J02, J0OS, JO4
G MECHANICAL CHARACTERISTICS MECHANICAL CHARACTERISTICS
MASS: 632 g MASS: 632 g
C.0.G. LOCATION W.R.T. LOCATION HOLE: | X 54.4 Y 24.5 / & C.0.G. LOCATION W.R.T. LOCATION HOLE: [X 54.4 Y 24.3 / 3.5
MOMENT OF INERTIA: Iy 772 Kg*mm™2 ly 1,145 Kg*mm™2 , 1,423 Kg*mm™2 MOMENT OF INERTIA: Iy 764 Kg*mm™2 ly 1,152 Kg*mm™2 , 1,428 Kg*mm™2
MECHANICAL INTERFACE MATERIAL: 7075 AL MECHANICAL INTERFACE MATERIAL: 7075 AL
SURFACE FINISH DESCRIPTION: CHEM FILM GOLD SURFACE FINISH DESCRIPTION: CHEM FILM GOLD
TOTAL CONTACT AREA: 1783 mm”™ 2 TOTAL CONTACT AREA: 1783 mm™ 2
R.M.S. ROUGHNESS OF CONTACT AREA: 3.2 uM R.M.S. ROUGHNESS OF CONTACT AREA: 3.2 uM
THERMAL STRAP INTERFACE MATERIAL: CU 99.999% PURE THERMAL STRAP INTERFACE MATERIAL: CU 99.999% PURE
THERMAL STRAP SURFACE FINISH DESCRIPTION: GOLD PLATED THERMAL STRAP SURFACE FINISH DESCRIPTION: GOLD PLATED
THERMAL STRAP CONTACT AREA: 57.5 mm™2 THERMAL STRAP CONTACT AREA: 57.5 mm™2
Il—_ THERMAL STRAP R.M.S. ROUGHNESS OF CONTACT AREA: 3.2 uM THERMAL STRAP R.M.S. ROUGHNESS OF CONTACT AREA: 3.2 uM
E
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SPIRE Assembly Array/Backshort Assembly Traveller Page 6 AIDS: 244985
Revised by A Turner 3-2-2005 of 7

Height measurements of Backshort to Detector to NTD chip

Device # SSW4.1_| SSWBS 41|
Date 4-Mar-05 a= BS height
Collected by| A Turner b= to web
c= NTD height
Device Thick Measurements Pillar Height Measurements Backshort Depth Distribution
Zero at Measure at Meas (mm) Zero at Row Pixel a (mm) b(mm) c(mm) NTD chip (mm) [BS dist (mm)
1 1 0.0000 1 T 1 -1.0020 -1.0295 0.0275
1 2 -0.9970 1 G 1 -0.9345 -1.0020 -1.0305 0.0285 0.0675 45
1 3 -1.0030 1 G 2 -0.9345 -1.0015 -1.0310 0.0295 0.0670
1 4 -1.0030 1 G 3 -0.9345 -1.0015 -1.0335 0.0320 0.0670 40 1
1 5 0.0010 1 G 4 -0.9350 -1.0005 -1.0310 0.0305 0.0655 M
1 6 -0.9955 1 DK 2 -0.9355 -1.0010 -1.0335 0.0325 0.0655 35 -
1 7 -1.0010
1 8 -1.0030 1 F 1 -0.9355 -1.0025 -1.0325 0.0300 0.0670 30 1
1 9 -1.0035 1 F 2 -0.9355 -1.0030 -1.0360 0.0330 0.0675 -
1 10 -1.0030 1 F 3 -0.9355 -1.0025 -1.0330 0.0305 0.0670 2 254
1 11 -0.9955 1 F 4 -0.9355 -1.0025 -1.0290 0.0265 0.0670 £
1 12 -1.0010 1 F 5 -0.9355 -1.0020 -1.0300 0.0280 0.0665 é 20 4
1 13 -1.0030
1 14 -1.0030 1 E 1 -0.9355 -1.0035 -1.0345 0.0310 0.0680 15 1
1 15 -1.0030 1 E 2 -0.9355 -1.0040 -1.0345 0.0305 0.0685 10 4
1 16 0.0010 1 E 3 -0.9350 -1.0035 -1.0340 0.0305 0.0685
1 17 -0.9980 1 E 4 -0.9350 -1.0035 -1.0340 0.0305 0.0685 5 4
1 18 -1.0020 1 E 5 -0.9350 -1.0035 -1.0310 0.0275 0.0685
1 19 -1.0025 1 E 6 09350 | -1.0085 | -1.0345 0.0310 0.0685 0 I ESSS———
1 20 0.0005
1 D 1 -0.9360 | -1.0050 | -1.0335 0.0285 0.0690 FLELLLLLL S PP
Targets mm tol (mm) 1 D 2 20.9360 | -1.0045 | -1.0390 0.0345 0.0685 Q7 Q7 97 07 97 07 97 97 97 O O O O o ™
Stack thick 1.0060 0.0215 1 D 3 -0.9360 -1.0045 -1.0360 0.0315 0.0685 Depth (mm)
NTD chip 0.0250 0.0100 1 D 4 -0.9360 -1.0045 -1.0355 0.0310 0.0685
BS dist 0.069 0.007 1 D 5 -0.9360 -1.0040 -1.0370 0.0330 0.0680
1 D 6 -0.9360 -1.0040 -1.0335 0.0295 0.0680
1 D 7 -0.9360 -1.0035 -1.0335 0.0300 0.0675
Stack Thickness (mm)
Average 1.0011 1 C 1 -0.9365 -1.0050 -1.0380 0.0330 0.0685
max 1.0035 1 C 2 -0.9365 -1.0050 -1.0355 0.0305 0.0685
min 0.9955 1 C 3 -0.9365 -1.0050 -1.0340 0.0290 0.0685
p-p 0.0080 1 C 4 -0.9365 -1.0050 -1.0335 0.0285 0.0685
1 C 5 -0.9365 -1.0045 -1.0360 0.0315 0.0680
Backshort Thickness(mm) 1 C 6 -0.9365 -1.0045 -1.0340 0.0295 0.0680
Average 0.9359
max 0.9370 1 B 1 -0.9365 -1.0050 -1.0385 0.0335 0.0685
min 0.9345 1 B 2 -0.9365 -1.0050 -1.0330 0.0280 0.0685
p-p 0.0025 1 B 3 -0.9365 -1.0060 -1.0325 0.0265 0.0695
1 B 4 -0.9365 -1.0045 -1.0385 0.0340 0.0680
Backshort Distance (mm) 1 B 5 -0.9365 -1.0045 -1.0340 0.0295 0.0680
Average 0.0680
max 0.0655 1 DK 1 -0.9370 -1.0055 -1.0380 0.0325 0.0685
min 0.0695 1 A 1 -0.9370 -1.0060 -1.0395 0.0335 0.0690
p-p 0.0040 1 A 2 -0.9370 -1.0060 -1.0390 0.0330 0.0690
NTD Chip Thickness(mm) 1 A 3 -0.9370 -1.0055 -1.0390 0.0335 0.0685
Average 0.0305 1 A 4 -0.9370 -1.0055 -1.0350 0.0295 0.0685
max 0.0265 1 T 2 -1.0045 -1.0320 0.0275
min 0.0345

p-p 0.0080




SPIRE Assembly Array/Backshort Assembly Traveller
Revised by A Turner 3-2-2005

SSW Backshort Distance Map (in mm) Page 7
Device SSw 4.1 of 8
BS SSWBS 4.1
DATE 4-Mar-05
By A Turner
AIDS 244985
D1
0.069 Stack Thickness (mm)
T1 El C1 DK1 Average 1.0011
0.068 0.068 0.069 max 1.0035
F1 D2 B1 min 0.9955
0.067 0.068 0.068 p-p 0.0080
Gl E2 c2 Al
0.068 0.069 0.068 0.069 Backshort Thickness(mm)
F2 D3 B2 Average 0.9359
0.067 0.068 0.068 max 0.9370
G2 E3 C3 A2 min 0.9345
0.067 0.069 0.068 0.069 p-p 0.0025
F3 D4 B3
0.067 0.068 0.070 Backshort Distance (mm)
G3 E4 C4 A3 Average 0.0680
0.067 0.069 0.068 0.069 max 0.0655
F4 D5 B4 min 0.0695
0.067 0.068 0.068 p-p 0.0040
G4 E5 C5 A4 NTD Chip Thickness(mm)
0.065 0.069 0.068 0.069 Average 0.0305
F5 D6 B5 max 0.0265
0.067 0.068 0.068 min 0.0345
DK2 E6 C6 T2 p-p 0.0080
0.065 0.069 0.068
D7
0.068

BS dist criteria (mm)

low

0.062

high

0.076




Detector Front Short Gap

FH- SSW SNO2 after rework was completed 3/8/05

CP-26 SNO2 + SSW 4.1 and SSW BS 4.1

DATE 3/9/2005

Frontshort Estimated
GAP

xaxis xaxis
yaxis 0.000 -6.250 -12.500 [ -18.750 [ -25.000 | -31.250 | -37.500 yaxis 0.000 -6.250 -12.500 | -18.750 [ -25.000 | -31.250 [ -37.500
0.000 0.000 -0.002 -0.001 -0.002 -0.002 -0.002 -0.001 0.000 0.000 2.572 2.562 2.557 2.557 2.559 0.000
-4.467 0.001 0.002 0.008 -1.898 0.007 0.005 0.005 4.467 n/a 2.002 2.000 1.998 2.000 2.000 n/a
-8.933 0.007 0.007 -1.894 -1.899 -1.900 0.005 0.005 8.933 n/a n/a 1.998 1.996 1.999 n/a n/a
-13.400 0.008 0.008 -1.898 -1.900 -1.901 0.007 0.007 13.400 n/a n/a 1.997 1.996 1.998 n/a n/a
-17.867 0.006 0.008 -1.898 -1.901 -1.900 0.007 0.006 17.867 n/a n/a 1.996 1.994 1.996 n/a n/a
-22.333 0.001 0.004 0.008 -1.901 0.008 0.002 0.002 22.333 n/a 2.001 1.996 1.994 1.994 1.995 n/a
-26.800 -0.002 -0.002 0.001 0.001 0.003 -0.003 -0.001 26.800 | -0.002 2.544 2.546 2.548 2.551 2.552 -0.002
22-06
Numbers in red indicate x coordinate landed measurement on a hole and the true
measurement was taken at this number location instead
Slope Corrected Slope Corrected
xaxis xaxis
yaxis 0.000 -6.250 | -12.500 | -18.750 | -25.000 | -31.250 [ -37.500 yaxis 0.000 -6.250 | -12.500 | -18.750 | -25.000 | -31.250 | -37.500
0.000 0.000 -0.002 -0.001 -0.001 -0.001 -0.001 0.000 0.000 0.000 2572 2.562 2.557 2.557 2.559 0.000
-4.467 0.001 0.002 0.008 -1.897 0.008 0.006 0.006 4.467 2.002 2.000 1.998 2.000 2.000
-8.933 0.007 0.007 -1.893 -1.898 -1.898 0.006 0.007 8.933 1.999 1.996 1.999
-13.400 0.009 0.009 -1.896 -1.899 -1.899 0.008 0.008 13.400 1.998 1.997 1.999
-17.867 0.007 0.009 -1.896 -1.900 -1.898 0.009 0.008 17.867 1.997 1.995 1.997
-22.333 0.002 0.005 0.010 -1.899 0.010 0.004 0.004 22.333 2.002 1.998 1.996 1.996 1.996
-26.800 0.000 0.000 0.003 0.003 0.005 0.000 0.002 26.800 0.000 2.546 2.548 2.550 2.553 2.554 0.000
ave = -1.898 avg 1.998
max = -1.893 max 2.002
min = -1.900 min 1.995
p-p = 0.007 p-p 0.007]

yaxis 0.000 -6.250| -12.500 -18.750| -25.000{ -31.250| -37.500
0.000 0.000 0.000
-4.467 0.001 0.101 0.006|
-8.933 0.106 0.098 0.101
-13.400 0.101 0.098 0.099
-17.867 0.101 0.096 0.099
-22.333 0.002 0.097 0.004
-26.800 0.000 0.002
ave = 0.100
max = 0.106
min = 0.096
p-p= 0.010

Coverplate SN

10209826-1 SNO2

Feedhorn SN SSW SN02
Detector SN SSw4.1
Backshort SN SSWBS 4.1
FS 0.096

FS Tol 0.033

BS 0.069

BS Tol 0.007

Legend

AG = Measured Assembly gap
FS= Desired Front short gap
D/B = Desired Detector/Backshort Array Stack Height
BS= Desired Backshort gap
D= Detector Wafer thickness
B= Desired Backshort Wafer thickness
BE = Desired Backshort Etch Depth

Page 1 of 1
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: E Advancing Ultra-Precision Manufacturing

Custom Microwave Inc.
940 Boston Avenue
Longmont, CO 80501

CERTIFICATE OF COMPLIANCE

JPL 1248788

CUSTOMER PURCHASE ORDER NUMBER
o %981 10209853 REV X5

INVOICE NUMBER PART NUMBER(S)

P8645-02 1EA.

LOT NUMBER(S)/SERIAL QUANTITY

Custom Microwave, Inc. certifies that all materials and processes used in the manufacturing of supplied
parts conforms in all respects to the above mentioned purchase order, specification and/or drawing
requirements and that documents are on file to substantiate this and are available for examination.
Custom Microwave, Inc. further certifies that no parts supplied against this purchase order contain
mercury or have come in contact with' mercury or mercury coriipounds nor do they contain beryllium or
beryilium compounds except beryllium copper.

= 1/27/04

fized Signature Date
Quality Assurance Manager

CMI CAGE CODE: 5Y549

MATERIALS:

COPPER C101 HOUSING: RM#997
BRASS WIRE RM# 1200

SN96 SOLDER: RM#1294

PROCESSES:
COPPER ELECTROFORM CMI COPPER # 3
GOLD PLATE PER MIL-G-45204, TYPE 3, CLASS 1, GRADE A

NCR# 13049

Pg1ofl



! ,“01/2’7”/’04’ 14:16 FAX 818 3934878 JPL 79-21

U' . Advancing Ultra-Precision Manufacturing

_ Custom Microwave Inc.
940 Boston Avenue
Longmont, CO 80501

NON CONFORMANCE REPORT |-NCR#: 2Pg. 1 of
/304) /
3. PART #1, REV. | 4. PART DESCRIPTION : 5. PROJ. # : 6. CUSTOMER :
(0263853 X5 | FrEomrp  s/swW 25645 JPC
7.SERIAL # OR BATCH # 8. VENDOR NAME 9. VEND CERT# | 10. VEND P.O # 11. VEND #
-2 ,
8. DETAILS OF NON CONFORMANCE
2. . 13. DESCRIPTION 14. DISCREPANCY - 5. | 16 17.
ITEM # Dwg Zone, Spec. Para, Sgr. no. . TE;‘M QTY gg;EECT
/ G-10, & 2.55/2. /45 21579 00./93) (sex szront) | 7 { 050
< Lo/l Sarcac e Fmusd 0.2 mm JENT 10 SUuRFACE 77 I g0
3 &7 & .i35-.123 13621265 (see gern) | 7 | |oso
& l.od [al&] £-8] 0599 max _(see geped | 7 |52
18. ORIGINATOR: DATE: 19. OPERATION DETECTED AT: 20. WORK AREA DETECTED
(};BXNT &GS:Ig;\I) 9y 5 AT:
pheoss /-26-04 / 7 /M5 PECT, )
1.9 22, 23. DISPOSITION ' 4.
ITEM # OPER STAMP/
# SIGN
L2,3 LEQueST USE AS /S
25. RTV Qty: 26. SCRAP dty H 27. REWORK Qty: 28. STANDARD REPAIR Qty: ‘ 29.USE ASIS Qty: 30. REPAIR Qty:

32. CUSTOMER APPROVAL REQUIRED 33. CORRECTIVE ACTION

31. CLASSIFICATION !
CRITICAL 0 MAJOR O MINOR O YES X NO O ' REQUIRED. YES O NGO u'
34. Project Leader : DATE : | 35. Customer Approval: DATE: | 36. w Assurance : DATE
e Oep 12801 7“@ /-d-s¥
t

7. CAUSE: =

[ LARGE QIAMETELS /uéo
L MOZZLE TIP BLIKE

;’2' /r’rzw? MANRFRETREING REQUIRENERTS .

om. peRIARIH

SIRED By WKaW0, yEr)

FF OF AR GuN And KT F/ﬂ/fﬂéﬂ
TR4E PISITIN GoT

DIFFItuLT T¢ CONTROL. SIZE.

S KFACE.

WOKSE PALING ZEwarkK

38. CAR#:. ['39. ACTIONEE :

[ 40. ASSIGNED DATE:

41. CORRECTIVE ACTION :
. \Pa\_(_ S ecﬁgp‘l"é()(& *b)[’ e es

& |

.
s

42. EFFECTIVITY DATE/ {Lot#/S/N)

P

43. DATE COMPLETED :

[ 41 APPROVED BY:

{ 45. CACODE#:

FORM 0001




4

CUSTOMER I [sHiPDATE - [ oross wsléﬂr - ~ - [ouote :
19698 ;\qj | 11/21/00 0 | 0 18- 757538 - 3 OF '3 PACKING | L'ST
. SHP 5 i ' 86 ORDER DATE -TEST RESULTS

BILL TO: "7 [ work oroER LA i / 17 / 0 0 ORD

CUS TOM M I C ROWAVE INC 3 3 1 844 DELIVERY DATE ) | SHiP BRANCH SELL BRANCH WORK ORDER

I 11/27/00 DEL|03-CLE|18-3TL| 331844
: USTOM MICROWAVE INC 01 N :

40 BOSTON AVENUE ;

LONGMONT CO 80501 ' T';VSSEN

COPPER AND BRASS SALES
_ AIN PLASTICS

CUSTOMER P.0. NUMBER TERRITORY ENTRY ID @ . 5755 GRANT AVENUE

11725 03~ 04JDF ' CLEVELAND OH 44105-5635
BUYER INSIDE SALES 04JDF

MIKE JOHN D. FITZPATRICK
BUYER TELEPHONE INSIDE SALES TELEPHONE

(303) 651-0707 (847) 490 9870 239
INTERNAL COMPLETE CANCEL CUSTOMER SIGNATURE: B DATE:
X .

TO CUSTOMER FOB

COMMON/FRT- ; ORIG N - :
BILL OF LADING o - ) - FREIGHT STATUS INVENTORY 69.92 LB 70.00

PPD

‘ : ’ . PART DESCRIPTIC 85966-9 BILLING 1.00 PC 1.00

CRCOPPERPLATEC11000

1-1/2 CUT

SAW 12" (+.063,-0) X 12" (+.063,—O) WAREHOUSE 1.00 PC

Test Results Attn to: QA Department.

PACKED WITH OTHER (GO0ODS

FINISHED GOODS LOCATION

LT A T FULL SCRAP FILLED BY PACKED BY Q/A AUDIT
” ? ? ;
W / GIL
L ;
. T CUSTOMER RECEIVING HOURS MAXIMUM SKID WEIGHT
LOADING INSTRUCTIONS MAXIMUM BUNDLE WEIGHT
Avail 2571 6 |BOXES |BARS |CASES [CUSHP |PKGS |SKIDS |BDLS |TUBES |CTNS |FLAT ] COILS
Rack Location: Product Code: 0303 1

©SPECIAL lNSTRUCTIONS

INSPECTION:
"RECORD:

TEST RESULTS -----
CERTIFICATE OF COMPLIANCE

We hereby certify that mercury or any of its compouncs are not used in the processing and distribution
of our products. We hereby certify that the material above complies with the following specifications:

ASTM-B152-97A

33565 1.00 PC REVERECOP 0862732 00288201
'rac NUMBER _QUANTITY UNIT VENDOR  VENDOR PO 7 _ HEAT/LOT
GARY W. STAMM - General Manager: CLEVELAND PRINTED 11/17/00 12:50 AM CONTROL NO 00073

COPPER AND BRASS SALES, INC. / AIN PLASTICS INC. ARE SUBSIDIARIES OF THYSSEN INC.. N.A.
TMX IS A DIVISION OF THYSSEN INC.,



REVERE COPPER’ PRODUCTS INC.

woess CATHY ST, THOMAS WANTED ) k
Do ONE REVERE PARK Teenat pace 1 pevereno| 74450
S ROME, NY 13440-5%56
CiJSTDMER DATE CUSTOMER ORDER NUMBER

04/18/72000 862732 B R LT TR T g o 0 O NN AR NIt R I W R NS

CUSTOMER CODE Div SALESMAN | IND. CODE CL | KS TAX T0 Jo CE R ]" { F‘ l {:Q '{ E OF TES T 4o
148035004 | RM 21 3 4 O hehhdhhhhhhAhhhhhhhrhhrihhtsd
SOLD TO SHIP TO
TMX/7COPPER AND BRASS SaLES THMX/COPPER AND BRASS SALES
ATTN: ACCOUNTS PAYABLE 5755 GRANT AVENUE
400 RENAISSANCE CENTER - SUITE 1700 CLEVELAND OH 44105
RBETROIT MI 48243

02 7? :2 REUE: R L U 1 j 0 OO L: R CU P L A r':' The goods di bed herein were prod in i with all | requirements of sections 6, 7
TO ASTM B-1852 Bepsrmont o Lot e orts Act, as amended, and of reguatons and arders f the Unieq Stats
1500 % 36,5 X 144.5" ™y MILL PREPALD
Via
NET WEIGHT - PR CUST PARTHEvask A 18“?66 7
QTY. GRD. CASE . NO.OF  GROSS  TARE NET HEAT
ITEM NO. PESCRIPTION CHEMTCAL ANaLYSTS N0 PCS. WT. WT. NO.
FEATH/L0T Cu T
00287001 99.98% 52?77
002BB20L 99,99y
CU INCLUBES- +ag o T,
FHYSICAL aMaALYSIS Date HC-%\ OO M Q E
0™ JereNN\Y
HEATH#/LOT  HARDNESS TENSILE  COND Clistomet
RF {51 AIACSs ~ These Tests Are For MaterialCShipped On
QORB7001L 7P a4 .5 YE.H )
00ZBBROL 8O 33,5 98,3 Your Order 11935
: From Copper And Bra?ag& gnc‘
INV/WO \ \’1 \'f
WGT PCS )
; C
<~ Apmi L A/\A Y
WE CERTIFY THaT THE FOREGSOING RESULTS ARE RORRECT AND THAT THIS MATERIAL HAS
BEEMN PROCESSED, INSPECTED, AND TESTED IN COMPLIANCE WITH THE REGUIREMENTS
FYOUR PURDHASE ORDER AND SPECIFICATIONS, THIS MATERIAL MAS NOT COME IN CONTACT
WITH FREE MERCURY DURING THE MANUFACTURING PROCESS,
RORY MBNTGOMER? LABORATO

RY MANAGER

PART/COME. f%’ﬁm TU R[:.

ﬁg@@@@L%T




. — EDM Supplies, Inc. P P
¥ 9806 Everest Street
| Downey, CA 90242-3199 Shies Drder Number - 250913
Phone: 562-803-6563 Ship Date 06/28/02
Fax: 562-803-4281 Page , 1

S 103884 B 103884
O CUSTOM MICROWAVE | CUSTOM MICROWAVE
L 940 BOSTON AVE L 940 BOSTON AVE
D LONGMONT CO 80501 L LONGMONT CO 80501
T T
O @]
(F‘O‘B’: DOWNE '
' Customer's PO
L
0
0
0

| Ship Via: :




S Sunt e L oR

CHSTiH
D A4h BOSTOH AVERNE

HICEGHAVE
Sold To:
LOHGRONT L0

46301 L
U4

T
&

Ehioney

sz9 WINRNNN T

i I
KEELLEE
Pages 1/

Lizt g

,,_.__V,.

bzte: 6713703 11 40 33
Prints 06/13/03 11:40i35
Sales Drder 4: 16u11107

CUSTOMER ORDER NO > 13015

St T | e

ok

g

T

PR CHET
METEE ML

THIS SALE IS SUBJECT TO ALL CONDITIONS AND PROVISIONS APPEARING

ON THE REVERSE HEREOF

. PCS. WT.
PACKING 3375511 ORDER{A/153/D7) cust 1498 5i1]e Tumdacts Fabin Griiis ORDERED
LIST NO. DATE NO. SALESMAM by w. o omyos s oy o oglen BY
SHIPVIA ™ o R R - .. | saLESMAN R PICKED BY DATE
O S A S T A T 3 164
QUANTITY QUANTITY
'DESCRIPTION ORDERED SHIPPED




: Northrop Grumman Corporation
/f"% W Kester

) — 515 E. Touhy Avenue
Kester ﬂm ] 02 7 L{ Des Plaines, llinois 60018
— Telephone: (847) 297-1600

Fax: {847) 390-9338

CERTIFICATE OF ANALYSIS
ORDER NUMBER:: N/A

CUSTOMER PO:: N/A
LOT NUMBER: 311910

PRODUCT: Sn96.3Ag3.7 Solid Wire

TEST UNITS RESULT MIN SPEC MAX SPEC
Tin wit% BALANCE Balance Balance
Lead wt% 0.0342 0.200
Antimony wt% 0.0215 0.500
Copper wt% 0.0044 ) 0.080
Gold wt% 0.0001 0.050
Aluminum wt% 0.0001 0.005
Cadmium wit% 0.0001 0.002
Zinc wt% 0.0004 0.003
Silver _ wt% 3.68 3.50 3.90
Bismuth wt% ' 0.0023 0.100
Arsenic wit% 0.0020 0.030
Iron wt% 0.0021 0.020
Indium wit% 0.0040 0.100
Nickel wit% 0.0002 0.010

We certify that this product conforms to all product specification requirements.
The inspection and test data is indicated above.

This document is ¢ ‘puter generated and does not require a signature
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CMI Quality Assurance Checked By: 7247 e AP # : Rgv‘ I
1 Inspection Plan Date: #/-2.§ -3 BC , ot
, frOi# /g, A ? 5 Description | Feedhorn Block, 10209853, Final Assembly Part# 10209853 Rev. X5 ,
" Cusiormer Total Serial Numbers MIL STD -105 LEVEL Il SINGLE _
JPL Quanity | &/ 4 C=100% M= 1.5 AQL A= 4.0 AQL
i ‘ Insp Actual/Range Qty Qty Qty | Cert Insp -
| Item Characteristic Seq# | Dwg |AQL | Gage Insp Acc Rej | Oper Stamp |
# No. Zone Number [S)t;?pq Date ;
Record Proj #, S/N's, QTY on 50 C
QAIP
(of ] dwg # 17964
10 .375+.005 THRU ) |50 B3 C
%] /5;274/ > ACCEST A 2 0
15 | .688+.000/-.005 \l/ 50 C4 C 69313 . 63§00
¢ 2.004 X-Y-Z 2; 0007 00116 {
120 |1.339+.000/-.008 50 E2 C 1336 - /337
=&
25 |1.772£.010 I560 [cC1 C L35 - /773
30 |4XR.354%.008 (56 [ B C 353 - . 356
25 :
35 |.7423 50 ES C
P 9320~ Y [
40 50~ E6 C AEtatoey /
[7 .0002 s . 00015 . 0002, ’ / '
45 | R.020+.004 .50 D4 C a2y
150 |.1973 j50"' B5 C L ind 4
R 7735 = 1375
55 50" E6 C Afeonned
A // 0002 X 15 .400/5 4002 \J/ VARV Y
CMI dwg # 17963
[0 T-1420 50 |D3 C ACCEPT 48 las | o
| . 65 | D5 C
65 |.9426 LECONVEY 47 |47 | 0
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CMI Quality Assurance Checked By. R MP 15105 L
Inspection Plan Date: B :
| Proi# Description | Feedhorn Block, 10209853, Final Assembly Part# 10209853 Rev. X5
Customer JPL Total Serial Numbers MIL STD -105 LEVEL I SINGLE )
Quantity C=100% M= 1.5 AQL A= 4.0 AQL
' . insp Actual/Range Qty Qty Qty | Cert Insp
ltem Characteristic Seq # Dwg | AQL | Gage Insp Acc Rej | Oper Stamp
# - No. Zone Number g‘aatg‘P- Date
JPL dwg # 10209853
70 V4 Xy 100 | D4 c | SEE LERRTS
& £0,04 - ALcest. -0318 MAX 37 | 37 b K
75 015 100 | G10 C OIS MRk TEC aeronT ,
O o = VCK /2280 SCLRP- 2 AanTS 75 41 603
CMI dwg # 18135
80 [ M@.020 X Y 7 118 | D4 ¢ SEE KeroRT ) e
All around
85 | .7373 4L 467 fer CsTomed 118 | E5 C v
o e A0 - 7328 / / s
90 |{.1913 118 B6 C ALLEPT pER o
1726 TIME 0Nl NEPLINE ( /
JPL dwg # 10209853
95 | inspect assembly for aluminum, 4455 C /
| stains, and debris 2l \[75 ;
100 [ 4X R9 175 |D10 | C 90038 — F. 3604 R 0
1105 INSIFS 00,5 A B D 175 | B11 C 2024 ma {
, All around
110 { 38,5 175 | C11 C 37.5% \
115 [ 6,5 175 | C10 C . 4099 I
120 175 | F10 C Az~ (133 /
/7 0.05 A S 08
125 | 23,611+0,2 (4 corners) 175 | EMN C 23.503] W \1/ \y

4/25/2003 F1076 rev.0 _ Pg2of 4



CMI Quality Assurance Checked By: D g | Moo e
Inspection Plan Date: C
Proj # Description | Feedhorn Block, 10209853, Final Assembly Part # 10209853 Rev. X5
Customer JPL Total Serial Numbers MIL STD -105 LEVEL Il SINGLE
Quantity . C=100% M= 1.5 AQL A= 4.0 AQL
Insp Actual/Range Qty Qty Qty | Cert Insp
Item Characteristic Seq # Dwg |AQL | Gage Insp Acc Rej | Oper - | Stamp
# No. Zone | Number Stamp. | Date
Date : f\M
0 175 E10 C LICLPNe JAMg e j
130 { // 003 A 003 20r0w7 10 257y, / / | o N\t-s903
135 | 2X 17+0/-0,2 | 175 C10 C L, 99 1 /6,904 , [
140 | 2X RO,5 all around 175 | E9 C
. 045 - 450 / I
145 | 3 175 | E8 C 2.99¢4 | /
150 | 1,884+0,02/-0 175 | E8 C [, 903] I
18 boss points, 18 land points :
185 | /7 0003 175 | E8 C \# |
, ‘ 003 sarast AKER J/ \ll .
160 | 37X B2,155/2,145 175 | G10 C 2/ - 21564 ’;‘;;’;:;’4 el (J )M
O 0,015 E 015,5€E trevnes_ wsporTs | | X[ *0
165 | @0,193/0,188 175 | E4 C se€ KE;o/LT wck |]30 S 2L Q N\ 4
¢ _$0,04 X v = oo |t seeiiasdiy)) 1| FI| KO
170 | 37X 0,2 surface finish 175 | E6 C . M;(I3W7%ﬁj; } | | / o
SARFACE 2AMAGE  weryaadysl’ ¥ - oy
175 | 4X @2,25/2 THRU 175 | D12 C 2. 1255 - 2.127F y '
$ P0,05 M) X v = 018 max / /
180 | 2X @3,2/3,12 THRU 175 | H12 C 3./P2 3.185/
' @3,85/3,6 X 90°
M3,5 X 0,35-6H
@ 00,35 X-y = 0338 mak
185 | @1,61/1,6 THRU 175 [ cC10 C /6002 ) / }
190 | 1,6+0,01/-0 175 | E1 C l 6olp \1/ \1/ \1/
$0,1 A-B C 006
4/25/2003 F1076 rev.0 Pg 3 of 4
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* Program: Untitled Date: Wed Oct 08 2003 Time: 09:25:52

Units: in, dec deg
Feature Actual Nominal Plus (+) Minus (-) Dev/Nom Out/Tol
Distance 16 [System 8]

Distance XY 0.29092 0.28545 0.02000 0.02000 0.00547
Distance 17 [System 8] i

Distance XY 0.29082 0.28545 0.02000 0.02000 0.00537
Distance 18 [System 8] i

Distance XY 0.29196 0.28545 0.02000 0.02000 0.00651
Distance 19 [System 8]

Distance XY 0.29340 0.28545 0.02000 0.02000 0.00795
Distance 20 [System 8]

Distance XY 0.29369 0.28545 0.02000 0.02000 0.00824
Distance 21 [System 8]

Distance XY 0.29244 0.28545 0.02000 0.02000 0.00699
Distance 22 [System 8]

Distance XY 0.58441 0.57090 0.02000 0.02000 0.01351
Distance 23 [System 8]

Distance XY 0.58449 0.57090 0.02000 0.02000 0.01359
Distance 24 [System 8]

Distance XY 0.58433 0.57090 0.02000 0.02000 0.01343
Arc 25 [System 8]

Radius 0.08683 0.08850 0.02000 0.02000 -0.00168
Arc 26 [System 8]

Radius 0.08764 0.08850 0.02000 0.02000 -0.00087
Axrc 27 [System 81

Radius 0.08847 0.08850 0.02000 0.02000 ~-0.00004
Arc 28 [System 8]

Radius 0.08610 0.08850 0.02000 0.02000 -0.00241
Arc 29 [System 8] s

Radius 0.08818 0.08850 0.02000 0.02000 -0.00032
Arc 30 [System 8]

Radius 0.08352 0.08850 0.02000 0.02000 -0.00498
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Program: Feedhorn block 37 final inspect with datums high maDate: Mon Jan 05 2004 Time: 12:41:47
Units: mm, dec deg .
Feature Actual Nominal Plus (+) Minus (-) " Dev/Nom Oout/Tol
Circle 1 [MCS]
Center X 284.8601 273.0275 - 11.8326
Center Y 145.3033 127.3063 17.9970
Diameter 1.6078 1.6000 0.0100 0.0000 0.0078
System 8 [System 6]
Origin X 0.0000 0.0000 0.0000
Origin Y 0.0000 0.0000 0.0000
Circle 79 [System 8]
Center X -0.0000 0.0099 -0.0099
Center Y -0.0000 0.0071 -0.0071
Diameter 1.6078 1.6000 0.0100 0.0000 0.0078
Circle 9 [System 8]
Center X -16.0578 ~16.0464 -0.0114
Center Y 0.0047 0.0000 0.0047
Diameter 0.1944 0.1880 0.0050 0.0000 0.0064 0.0014
Circularity 00028 N
TP RFS 0.0247 0.0400
Circle 10 [System 8]
Center X -12.1457 ~-12.1380 -0.0077
Center Y -0.0099 0.0000 -0.0099
Diameter 0.1891 0.1880 0.0050 0.0000 0.0011
Circularity 0.0022 i
TP RFS 0.0251 0.0400
Circle 11 [System 8] )
Center X -19.9675 -19.95438 -0.0127
Center Y -0.0039 0.0000 -0.0039
Diameter 0.1894 0.1880 0.0050 0.0000 0.0014
Circularity 0.0022
TP RFS 0.0265 0.0400
Circle 12 [System 8]
Center X -16.0656 -16.0464 -0.0192
Center Y 2.2595 2.2565 0.0030
Diameter 0.1965 0.1880 0.0050 0.0000 0.0085 0.0035
Circularity 0.0030 s
TP RFS 0.0389 0.0400
Circle 13 [System 8]
Center X -12.1384 -12.1380 -0.0004
Center Y 2.2648 2.2565 0.0083
Diameter 0.1897 0.1880 0.0050 0.0000 0.0017
Circularity 0.0019
TP RFS 0.0166 0.0400
Circle 14 [System 8]
Center X -19.9731 -19.9548 -0.0183
Center Y 2.2561 2.2565 -0.0004
Diameter 0.1901 0.1880 0.0050 0.0000 0.0021
Circularity 0.0030
TP RFS 0.0367 0.0400
Circle 15 [System 8]
Center X -16.0595 -16.0464 -0.0131
Center Y -2.2542 -2.2565 0.0023
Diameter 0.1888 0.1880 0.0050 0.0000 0.0008
Circularity 0.0012
TP RFS 0.0266 0.0400



‘e

Program: Feedhorn block 37 final inspect with datums high maDate: Mon Jan 05 2004 Time: 12:41:47
Units: mm, dec deg

Feature Actual Nominal Plus (+) Minus (-) Dev/Nom Out/Tol
Circle 16 [System 8]
Center X -12.1520 -12.1380 -0.0140
Center Y -2.2792 -2.2565 -0.0227
Diameter 0.1899 0.1880 0.0050 0.0000 0.0019
Circularity 0.0012
TP RFS 0.0534 0.0400 0.0134
Circle 17 - [System 8]
Center X -19.9526 -19.9548 0.0022
Center Y -2.2615 ~2.2565 o -0.0050
Diameter 0.1902 0.1880 0.0050 0.0000 0.0022
Circularity 0.0022 ’
TP RFS 0.0109 0.0400
Circle 18 [System 8]
Center X -16.0646 ~16.0464 -0.0182
Center Y -4.5322 -4.5130 -0.0192
Diameter 0.1887 0.1880 0.0050 0.0000 0.0007
Circularity 0.0014 -
TP RFS 0.0529 0.0400 0.0129
Circle 19 [System 8]
Center X -12.1431 -12.1380 -0.0051
Center Y -4,5313 -4.5130 -0.0183
Diameter 0.1910 0.1880 0.0050 0.0000 0.0030
Circularity 0.0013 )
TP RFS 0.0379 0.0400
Circle 20 [System 8]
Center X -19.9678 -19.9548 ~0.0130
Center Y -4.5326 -4.5130 -0.0196
Diameter 0.1904 0.1880 0.0050 0.0000 0.0024
Circularity 0.0035
TP RFS 0.0470 0.0400 0.0070
Circle 21 [System 8]
Center X -16.0575 -16.0464 -0.0111
Center Y v 4.5201 4.5130 0.0071
Diameter 0.1928 0.1880 0.0050 0.0000 0.0048
Circularity 0.0029
TP RFS 0.0264 0.0400
Circle 22 [System 8]
Center X ~12.1509 -12.1380 -0.0129
Center Y 4.5196 4.5130 0.0066
Diameter 0.1904 0.1880 0.0050 0.0000 0.0024
Circularity 0.0014
TP RFS 0.0291 0.0400
Circle 23 [System 8]
Center X -19.9676 -19.9548 -0.0128
Center Y 4.5165 4.5130 0.0035
Diameter 0.1882 0.1880 0.0050 0.0000 0.0002
Circularity 0.0029
TP RFS 0.0265 0.0400
Circle 24 [System 8]
Center X -16.0561 -16.0464 -0.0097
Center Y 6.7712 6.7695 0.0017
Diameter 0.1928 0.1880 0.0050 0.0000 0.0048
Circularity 0.0027
TP RFS 0.0196 0.0400



©
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12:41:47

Program: Feedhorn block 37 final inspect with datums high maDate: Mon Jan 05 Time:
Units: mm, dec deg
Feature Actual Nominal Plus (+) Minus (-) Dev/Nom Out/Tol
Circle 25 [System 8]
Center X -16.0602 -16.0464 -0.0138
Center Y -6.7883 -6.7695 -0.0188
Diameter 0.1920 0.1880 0.0050 0.0000 0.0040
Circularity 0.0016
TP RFS 0.0466 0.0400 0.0066
Circle 26 [System 8]
Center X -18.0172 -18.0006 -0.0166
Center Y 5.6478 5.6413 0.0065
Diameter 0.1873 0.1880 0.0050 0.0000 -0.0007 -0.0007
Circularity 0.0018
TP RFS 0.0357 0.0400
Circle 27 [System 8]
Center X -14.1040 -14.0922 -0.0118
Center Y 5.6440 5.6413 0.0027
Diameter 0.1913 0.1880 0.0050 0.0000 0.0033
Circularity 00034 -
TP RFS 0.0242 0.0400
Circle 28 [System 8]
Center X -18.0193 -18.0006 -0.0187
Center Y 3.3956 3.3848 0.0108
Diameter 0.1907 0.1880 0.0050 0.0000 0.0027
Circularity 0.0034
TP RFS 0.0431 0.0400 0.0031
Circle 29 [System 8]
Center X -14.1018 -14.0922 -0.0096
Center Y 3.3919 3.3848 0.0071
Diameter 0.1894 0.1880 0.0050 0.0000 0.0014
Circularity 0.0018
TP RFS 0.0240 0.0400
Circle 30 [System 8]
Center X -21.9165 -21.909%0 -0.0075
Center Y 3.3936 3.3848 . 0.0088
Diameter 0.1904 0.1880 0.0050 . 0.0000 0.0024
Circularity 0.0016 g
TP RFS 0.0230 0.0400
Circle 31 [System 8]
Center X -10.1901 -10.1838 -0.0063
Center Y 3.3897 3.3848 0.0049
Diameter 0.1902 0.1880 0.0050 0.0000 0.0022
Circularity 0.0028
TP RFS 0.0159 0.0400
Circle 32 [System 8]
Center X -18.0183 -18.0006 -0.0177
Center Y 1.1276 1.1283 -0.0007
Diameter 0.1901 0.1880 0.0050 0.0000 0.0021
Circularity 0.0021
TP RFS 0.0355 0.0400
Circle 33 [System 8]
Center X -14.0990 -14.0922 -0.0068
Center Y 1.1270 1.1283 -0.0013
Diameter 0.1910 0.1880 0.0050 0.0000 0.0030
Circularity 0.0017
TP RFS 0.0139 0.0400



-

Program: Feedhorn block 37 final inspect with datums high maDate: Mon Jan 05 2004 Time: 12:41:47
Units: mm, dec deg
Feature Actual Nominal Plus (+) Minus (-) Dev/Nom Out/Tol
Circle 34 [System 8]
Center X -21.9048 -21.9090 0.0042
Center Y 1.1273 1.1283 -0.0010
Diameter 0.1900 0.1880 0.0050 0.0000 0.0020
Circularity 0.0023
TP RFS 0.0086 0.0400
Circle 35 [System 8]
Center X -10.1904 -10.1838 -0.0066
Center Y 1.1318 1.1283 0.0035
Diameter 0.1874 0.1880 0.0050 0.0000 -0.0006 ~-0.0006
Circularity 0.0012
TP RFS 0.0150 0.0400
Circle 36 [System 8]
Center X -18.0016 -18.0006 -0.0010
Center Y ~-1.1321 -1.1282 =0.0039
Diameter 0.1910 0.1880 0.0050 0.0000 0.0030
Circularity 0.0016 :
TP RFS 0.0081 0.0400
Circle 37 [System 8]
Center X -14.1085 -14.0922 -0.0163
Center Y -1.1325 -1.1282 -0.0043
Diameter 0.1943 0.1880 0.0050 0.0000 0.0063 0.0013
Circularity 0.0030 -
TP RFS 0.0337 0.0400
Circle 38 [System 8]
Center X -21.9183 -21.9090 -0.0093
Center Y -1.1397 -1.1282 -0.0115
Diameter 0.1929 0.1880 0.0050 0.0000 0.0049
Circularity 0.0019
TP RFS 0.0295 0.0400
Circle 39 [System 8]
Center X -10.1943 ~10.1838 -0.0105
Center Y -1.1385 -1.1282 -0.0103 .
Diameter 0.1862 0.1880 0.0050 0.0000 -0.0018 -0.0018
Circularity 0.0011
TP RFS 0.0295 0.0400
Circle 40 [System 8]
Center X -18.0129 ~18.0006 -0.0123
Center Y -3.3996 -3.3847 -0.0149
Diameter 0.1895 0.1880 0.0050 0.0000 0.0015
Circularity 0.0036
TP RFS 0.0386 0.0400
Circle 41 [System 8]
Center X -14.0962 -14.0922 -0.0040
Center Y -3.4035 -3.3847 -0.0188
Diameter 0.1896 0.1880 0.0050 0.0000 0.0016
Circularity 0.0020
TP RFS 0.0385 0.0400
Circle 42 [System 8]
Center X -21.9218 -21.9090 -0.0128
Center Y -3.4003 -3.3847 -0.0156
Diameter 0.1915 0.1880 0.0050 0.0000 0.0035
Circularity 0.0025_
TP RFS 0.0403 0.0400 0.0003
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Program: Feedhorn block 37 final inspect with datums high maDate: Mon Jan 05 2004 Time: 12:41:47

Units: mm, dec deg

' Feature Actual Nominal Plus (+) Minus (-) Dev/Nom Out/Tol

Circle 43 [System 8]
Center X -10.1899 -10.1838 -0.0061
Center Y ~3.4110 -3.3847 -0.0263
Diameter 0.1915 0.1880 0.0050 0.0000 0.0035
Circularity 0.00438 .
TP RFS 0.0540 0.0400 0.0140

Circle 44 [System 8]
Center X -18.0128 -18.0006 -0.0122
Center Y -5.6559 -5.6412 -0.0147
Diameter 0.1890 0.1880 0.0050 0.0000 0.0010
Circularity 0.0017
TP RFS 0.0383 0.0400

Circle 45 [System 8]
Center X -14.1101 -14.0922 -0.0179
Center Y -5.6629 -5.6412 -0.0217
Diameter 0.1899 0.1880 0.0050 0.0000 0.0019
Circularity 00019 =
TP RFS 0.0563 0.0400 0.0163

Circle 49 [System 8]
Center X ~7.9940 -8.0000 0.0060
Center Y ~-13.5037 -13.5000 -0.0037
Diameter 3.2873 3.2860 0.0013
TP RFS 0.0142 0.3500

Circle 50 [System 8]
Center X -23.9904 -24.0000 0.0096
Center Y -13.5047 -13.5000 -0.0047
Diameter 3.2851 3.2840 0.0011
TP RFS 0.0214 0.3500

Circle 51 [System 8]
Center X ~32.9898 -33.0000 0.0102
Center Y -13.5020 -13.5000 -0.0020
Diameter 2.1399 2.0000 0.2500 0.0000 0.1399
TP RFS 0.0207 0.0500

Circle 52 [System 8]
Center X -32.9907 -33.0000 0.0093
Center Y 13.5043 13.5000 0.0043
Diameter 2.1404 2.0000 0.2500 0.0000 0.1404
TP RFS 0.0204 0.0500

Circle 55 [System 8]
Center X 1.0087 1.0000 0.0087
Center Y -13.4990 ~13.5000 0.0010
Diameter 2.1379 2.0000 0.2500 0.0000 0.1379
TP RFS 0.0176 0.0500

Circle 56 [System 8]
Center X 1.011e 1.0000 0.0116
Center Y 13.5028 13.5000 0.0028
Diameter 2.1398 2.0000 0.2500 0.0000 0.1398
TP RFS 0.0239 0.0500

Distance 64 [System 8]
Distance XY 7.4285 7.2500 0.5000 0.0000 0.1785

Distance 65 [System 8]
Distance XY 7.4124 7.2500 0.5000 0.0000 0.1624

Distance 66 [System 8]
Distance XY 7.4418 7.2500 0.5000 0.0000 0.1918

Distance 67 [System 8] R
Distance XY 7.4518 7.2500 0.5000 0.0000 0.2018



-

Program: Feedhorn block 37 final inspect with datums high maDate: Mon Jan 05 2004 Time: 12:41:47
Units: mm, dec deg : -
Feature Actual Nominal Plus (+) Minus (=) Dev/Nom Out/Tol
Distance 68 [System 8]

Distance XY 7.4304 7.2500 0.5000 0.0000 0.1804
Distance 69 [System 8] .

Distance XY 7.4363 7.2500 0.5000 0.0000 0.1863
Distance 70 [System 8]

Distance XY 14.8785 14.5000 1.0000 0.0000 0.3785
Distance 71 [System 8]

Distance XY 14.8810 14.5000 1.0000 0.0000 0.3810
Distance 72 [System 8]

Distance XY 14.8319 14.5000 1.0000 0.0000 0.3319
Line 73 [System 8]

Location Y ~-16.9629 -17.0000 0.2000 0.0000 0.0371
Line 74 [System—8]

Location Y 16.9226 17.0000 0.0000 0.2000 -0.0774
Circle 75 [System 8]

Center X ~32.2521 -32.2507 -0.0014

Center Y 0.0000 0.0000 0.0000

Diameter 1.6045 1.6000 0.0100 0.0000 0.0045
Point 77 [System 8]

Location X -31.9981 -32.0000 0.0019

Location Y 0.0008 0.0000 0.0008

TP RFS 0.0040 0.1000
Disﬁance 78 [System 8]

Distance X 0.5078 0.5000 0.1000 0.1000 0.0078
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FMAL  LAKGE

Program: Feedhorn block 37 large hole side final 3.iwp Date: Thu Nov 20 20037 Time: 08:44:16
Units: mm, dec deg

Feature Actual Nominal Plus (+) Minus (-) Dev/Nom Out/Tol
Circle 103 - [System 102]
Center X 0.0009 0.0000 0.0009
Center Y -0.0029 0.0000 -0.0029
Diameter 2.1658 2.1500 0.0050 0.0050 0.0158 0.0108
TP RFS 0.0060 0.0400
Circle 113 [System 102} '
Center X 2.2507 2.2565 -0.0058
Center Y 0.0039 0.0000 0.0039
Diameter 2.1614 2.1500 0.0050 0.0050 0.0114 0.0064
TP RFS 0.0140 0.0400
Circle 114 [System 102]
Center X 4.5004 4.5130 . -0.0126
Center Y 0.0077 -0.0000 0.0077
Diameter 2.1612 2.1500 0.0050 0.0050 0.0112 0.0062
TP RFS 0.0295 0.0400
Circle 115 [Systcm 102}
Center X 6.7480 6.7695 -0.0215
Center Y 0.0000 0.0000 0.0000
Diameter 2.1584 2.1500 0.0050 0.0050 0.0084 0.0034
TP RFS 0.0430 0.0400 0.0030
Circle 116 [System 102] )
Center X -2.2519 -2.2565 0.0046
Center Y -0.0038 -0.0000 -0.0038
Diameter 2.1676 2.1500 0.0050 0.0050 0.0176 0.0126
TP RFS 0.0120 0.0400
Circle 117 [System 102]
Center X -4.5032 -4.5130 0.0098
Center Y -0.0032 0.0000 -0.0032
Diameter 2.1602 2.1500 0.0050 0.0050 0.0102 0.0052
TP RFS 0.0207 0.0400
Circle 118 [System 102]
Center X -6.7481 -6.7695 0.0214
Center Y -0.0000 0.0000 -0.0000
Diameter 2.1572 2.1500 0.0050 10.0050 0.0072 0.0022
TP RFS 0.0429 \ 0.0400 0.0029
Circle 119 [System 102]
Center X -0.0038 0.0000 -0.0038
Center Y 3.9027 3.9084 ~-0.0057
Diameter 2.1688 2.1500 0.0050 0.0050 0.0188 0.0138
TP RFS 0.0138 0.0400
Circle 120 [System 102]
Center X 0.0021 0.0000 0.0021
Center Y -3.9054 -3.9084 0.0030
Diameter 2.1638 2.1500 0.0050 0.0050 0.0138 0.0088
TP RFS 0.0074 0.0400
Circle 122 [System 102]
Center X 2.2521 2.2565 -0.0044
Center Y 3.9050 3.9084 -0.0034
Diameter 2.1661 2.1500 0.0050 0.0050 0.0161 0.0111
TP RFS 0.0112 0.0400
Circle 123 [System 102]
Center X 4.4979 4.5130 -0.0151
Center Y 3.9101 3.9084 0.0017
Diameter 2.1603 2.1500 0.0050 0.0050 0.0103 0.0053
TP RFS 0.0304 0.0400
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Prpgram: Feedhorn block 37 large hole side final 3.iwp Date: Thu Nov 20 2003

Time: 08:44:16
Units: mm, dec deg
Feature Actual Nominal Plus (+) Minus (-) Dev/Nom Out/Tol
Circle 124 [System 102]
Center X -2.2545 -2.2565 0.0020
Center Y 3.8985 3.9084 ~-0.0099
Diameter 2.1658 2.1500 0.0050 0.0050 0.0158 0.0108
TP RFS 0.0201 0.0400 :
Circle 125 ' [System 102]
Center X -4.5061 -4.5130 0.0069
Center Y 3.8995 3.9084 -0.0089
Diameter 2.1615 2.1500 0.0050 0.0050 0.0115 0.0065
TP RFS 0.0226 0.0400
Circle 126 [System 102]
Center X 2.2511 2.2565 ~-0.0054
Center Y -3.9008 -3.9084 0.0076
Diameter 2.1706 2.1500 0.0050 0.0050 0.0206 0.0156
TP RFS 0.0187 0.0400
Circle 127 [System—102]
Center X 4.5043 4.5130 -0.0087
Center Y -3.9009 -3.9084 0.0075
Diameter 2.1643 2.1500 0.0050 0.0050 0.0143 0.0093
TP RFS : 0.0230 0.0400
Circle 128 [System 102]
Center X -2.2502 -2.2565 0.0063
Center Y -3.9030 -3.9084 0.0054
Diameter 2.1627 2.1500 0.0050 0.0050 0.0127 0.0077
TP RFS 0.0167 0.0400
Circle 129 [System 102])
Center X -4.5064 -4.5130 0.0066
Center Y -3.9037 -3.9084 0.0047
Diameter 2.1694 2.1500 0.0050 0.0050 0.0194 0.0144
TP RFS 0.0162 0.0400
Circle 130 [System 102]
Center X 1.1246 1.1283 ~0.0037
Center Y 1.9539 1.9542 -0.0003
Diameter : 2.1641 2.1500 0.0050 0.0050 0.0141 0.0091
TP RFS 0.0075 | 0.0400 '
Circle 131 [System 102]
Center X 3.3740 3.3848 -0.0108
Center Y 1.9517 1.9542 -0.0025
Diameter 2.1644 2.1500 0.0050 0.0050 0.0144 0.0094
TP RFS 0.0223 0.0400
Circle 132 [System 102]
Center X 5.6215 . 5.6413 -0.0198
Center Y 1.9540 1.9542 -0.0002
Diameter 2.1602 2.1500 0.0050 0.0050 0.0102 0.0052
TP RFS 0.0397 0.0400
Circle 133 [System 102]
Center X -1.1266 -1.1282 0.0016
Center Y 1.9507 1.9542 -0.0035
Diameter 2.1668 2.1500 0.0050 0.0050 0.0168 0.0118
TP RFS 0.0077 0.0400
Circle 134 [System 102]
Center X -3.3807 -3.3847 0.0040
Center Y 1.9488 1.9542 -0.0054
Diameter 2.1604 2.1500 0.0050 0.0050 0.0104 -0.0054
TP. RFS 0.0135 0.0400
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Units: mm, dec deg

Program: Feedhorn block 37 large hole side final 3.iwp Date: Thu Nov 20 2003

Time: 08:44:16

Feature Actual Nominal Plus (+) Minus (-) Dev/Nom Out/Tol
Circle 135 [System 102]
Center X -5.6344 -5.6412 0.0068
Center Y 1.9472 1.9542 -0.0070
Diameter 2.1682 2.1500 0.0050 0.0050 0.0182 0.0132
TP RFS 0.0195 0.0400
Circle 136 [System 102]
Center X 1.1295 1.1283 0.0012
Center Y -1.9484 -1.9542 0.0058
Diameter 2.1688 2.1500 0.0050 0.0050 0.0188 0.0138
TP RFS 0.0118 0.0400
Circle 137 [System 102]
Center X 3.3741 3.3848 -0.0107
Center Y -1.9454 ~1.9542 0.0088
Diameter o 2.1612 2.1500 0.0050 0.0050 0.0112 0.0062
TP RFS 0.0276 0.0400
Circle-138 FSystem—162]
Center X 5.6321 5.6413 -0.0092
Center Y -1.9479 -1.9542 0.0063
Diameter 2.1610 2.1500 0.0050 0.0050 0.0110 0.0060
TP RFS, 0.0223 0.0400
Circle 139 [System 102]
Center X -1.1235 -1.1282 0.0047
Center Y -1.9504 -1.9542 0.0038
Diameter 2.1711 2.1500 0.0050 0.0050 0.0211 0.0161
TP RFS 0.0121 0.0400
Circle 140 [System 102]
Center X ~-3.3767 -3.3847 0.0080
Center Y -1.9507 -1.9542 0.0035
Diameter 2.1714 2.1500 0.0050 0.0050 0.0214 0.0164
TP RFS 0.0174 0.0400
Circle 141 [System 102]
Center X -5.6306 -5.6412 0.0106
Center Y -1.9523 -1.9542 0.0019
Diameter 2.1705 2.1500 0.0050 0.0050 0.0205 0.0155
TP RFS 0.0214 | 0.0400
Circle 142 [System 102]
Center X 1.1283 1.1283 -0.0000
Center Y . -5.8461 -5.8626 0.0165
Diameter 2.1654 2.1500 0.0050 0.0050 0.0154 0.0104
TP RFS 0.0330 0.0400
Circle 143 [System 102]
Center X 3.3785 3.3848 -0.0063
Center Y -5.8485 -5.8626 0.0141
Diameter 2.1679 2.1500 0.0050 0.0050 0.0179 0.0129
TP RFS 0.0308 0.0400
Circle 144 [System 102} i
Center X -1.1258 -1.1282 0.0024
Center Y -5.8535 -5.8626 0.0091
Diameter 2.1657 2.1500 0.0050 0.0050 0.0157 0.0107
TP RFS 0.0188 0.0400
Circle 145 [System 102]
Center X -3.3778 -3.3847 0.0069
Center Y -5.8537 -5.8626 0.0089
Diameter 2.1740 2.1500 0.0050 0.0050 0.0240 0.0190
TP RFS 0.0226 0.0400
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Program: Feedhorn block 37 large hole side final 3.1iwp Date: Thu Nov 20 2003 Time: 08:44:16
Units: mm, dec deg
Feature Actual Nominal Plus (+) Minus (-) Dev/Nom Out/Tol
Circle 146 [System 102}
Center X 1.1207 1.1283 -0.0076
Center Y 5.8630 5.8626 0.0004
Diameter 2.1681 2.1500 0.0050 0.Q0050 0.0181 0.0131
TP RFS 0.0152 0.0400
Circle 147 [System 102]
Center X 3.3716 3.3848 -0.0132
Center Y 5.8602 5.8626 -0.0024
Diameter 2.1682 2.1500 0.0050 0.0050 0.0182 0.0132
TP RFS 0.0268 0.0400
Circle 148 [System 102]
Center X -1.1323 -1.1282 -0.0041
Center Y 5.8492 5.8626 -0.0134
Diameter 2.1659 2.1500 0.0050 0.0050 0.0159 0.0109
TP RFS 0.0280 0.0400
Circle 149 [System—1027
Center X -3.3829 -3.3847 0.0018
Center Y 5.8463 5.8626 -0.0163
Diameter 2.1722 2.1500 0.0050 0.0050 0.0222 0.0172
TP RFS 0.0329 0.0400
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SECTION 01 - Shipping Documents

Mark Weilert
M/S 79-24
Jet Propulsion Laboratory
4800 Oak Grove Drive
Pasadena CA 91109-8099
USA

Instructions to FedEx — Important!
At LAX, please handover to:-
Packair Airfreight Inc.

5510 West 104 St.

Los Angeles,

CA 90045
USA

Power of Attorney — Roger Bacher
Telephone Number — (310) 342-6051
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SECTION 02 - Transportation, Packing, Handling
& Integration Procedures

This package contains flight hardware.
To be opened only by authorised SPIRE personnel in clean room conditions.
Do not touch filter surface.
Handle only by Aluminium frame.
To be integrated to SPIRE flight spare SSW BDA according to JPL procedure.

Hand over to JPL Cognisant Engineer — Mark Weilert

Mark Weilert
M/S 79-24
Jet Propulsion Laboratory
4800 Oak Grove Dr.
Pasadena Ca 91109-8099

Mark.A.Weilert@jpl.nasa.gov
office: (818) 354-5060
fax: (818) 393-4878
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SECTION 03 - Certificate of Conformance

Cardiff University Astronomy Instrumentation Group hereby certifies that the following equipment,

Spacecraft / Project: | Herschel
Instrument: | SPIRE
Model: | Flight Spare
Subsystem: | 300mK SSW filter stack
Serial No: | FILT-FS-220

As described in this End Item Data Package: HSO-CDF-EIDP-058

Complies with the requirements set out in: SPIRE-RAL-PRJ-000034

Responsible Authority

Signature

Prof P.A.R.Ade

Cardiff Filter Management

Dr C.E.Tucker

Cardiff Product Assurance

Dr |.Walker

Cardiff SPIRE Management

Dr P.Hargrave
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SECTION 04 - Qualification Status List / Compliance Matrix

Test Status Test
Institute
FS-SSW FILT-FS-220
Spectral behaviour - Tested at component level. uwcC
Near-band transmission Compliant.
Spectral behaviour - out-of-band blocking, at ?<15nm Open test. uwc
Off-cuts to be tested once facility commissioned
Dimension and tolerances to specification Compliant UwcC
Filter flatness Compliant. Requirement applies only to lens component. UwcC
Inspection for surface defects Passed UwcC
Mass Compliant
Thermal cycling (5 cycles 300K-77K-300K) Passed UwcC
Cold vibration Not tested RAL
Environmental condition - Vacuum Passed uwcC
3x10'mBar
Differential pressure (a pumping-out rate of 10mBar/sec) Passed UwcC
Pre-bake out (not exceeding 80°C) Passed UwcC
Outgassing Test not performed.
All materials used within ESA / NASA specifications
Cleanliness checks, by visual inspection. Passed UwcC

Degradation due to high energy radiation.

Not tested
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SECTION 05 - Top Level Drawings (Inc. Family Tree)

TOP LEVEL DRAWING LIST

Drawing No. Title

FILT-CQM/PFM-200-03.001 300mK Filter Assembly
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Figure1 300mK filter stack assembly
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SECTION 06 - Interface Drawings

INTERFACE DRAWING LIST

Drawing No.

Title

FILT-CQM/PFM-200 300mK Filter ICD
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Figure 2 Interfacedrawing for 300mK filters
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SECTION 07 - Functional, Block & Mechanical Drawings

Component drawings are given in this section. Also shown, for illustration purposes, are details
of the mounting of the HDPE lens for each filter stack assembly.

FUNCTIONAL & BLOCK DRAWING LIST

Drawing No. Title
MECHANICAL COMPONENT DRAWING LIST
Drawing No. Title

FILT-CQM/PFM-200-01-004

300mK Filter

FILT-CQM/PFM-200-01-003

300mK Filter Upper Ring

FILT-CQM/PFM-200-01-002

300mK Filter Lower Ring

FILT-CQM/PFM-200-02-001

300mK Spectrometer Lens
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Figure 3 300mK Filter
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Figure4 300mK Filter Upper Ring
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Figure5 300mK Filter Lower Ring
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Figure 6 300mK Spectrometer lens

W:\Cardiff_workpackages\Deliverables\Shipped\Filters\FS-300mK-filters\FS-SSWV-
stack\EIDPA300mK_SSW-FS_HSO-CDF-EIDP-058.doc

SPIRE - 300mK SSW Filters - Flight Spare
End Item Data Package (EIDP)

Page 18 of 39



Figure 7 Location of spectrometer lensin 300-mK filter stack. Note that the SSW filter assembly has two filters and one lens in the stack.
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Figure 8 Dimensions of spectrometer lens— filter — detector assembly.
Table 1 Position of lens vertex and focal plane wrt detector mounting flange
SLW SSW
A (cf JPL ICD 9 Nov 2001) 36.9 26.7
B=3861-A 171 1191
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SECTION 09 - As Built Configuration Items Status List

ltem Reference | Location Notes
Filter drawings and \\Darkstar\Astroworld\Projects\SPIRE\Cardiff workpackages\Configured_documents\
manufacturing files Filters\Drawings\300MK-filter-CQM-PFM.doc
Material
certificates of Available at Cardiff for inspection
conformance
FILT-FS-220
Spectroscopic test \\Darkstar\Astroworld\Projects\SPIRE\Cardiff_workpackages\Configured_documents\
data Issued\ Data\FILT-FS-220_FS_SSW_assembly_February2004.xls
SSW-FS assembly
FILT-FS-223
SthCtrOSCOp'C test \\Darkstar\Astroworld\Projects\SPIRE\Cardiff workpackages\Configured documents\
Issued\ Data\FILT-PFM-223 _SSW_HDPE_October2003.xls
SSW-FS lens
material
FILT-FS-224 \\Darkstar\Astroworld\Projects\SPIRE\Cardiff workpackages\Configured_documents\ Flight mo](cjel anr(]j flight spare filters
Spectroscopic test Issued\ Data\FILT-PFM-224_SSW_SFIL4S_October2003 xls were out Trom ihe same Sd“‘iSt][ate
data \\Darkstar\Astroworld\Projects\SPIRE\Cardiff workpackages\Configured_documents\ tmh;iger‘r{ oneer?triesj%uellin% tr?eaPlglr\/l
SSW-FS SFIL4S Issued\ Data\FILT-FS-224 FS SSW_SFIL4S_February2004.xls file P
FILT-FS-225 \\Darkstar\Astroworld\Projects\SPIRE\Cardiff workpackages\Configured documents\ Flight mo](ciel an: flight sparg filters
Spectroscopic test Issued\ Data\FILT-PFM-225_SSW_SFIL5S_October2003.xIs were 9“|t om the same S tSt][ate
data \\Darkstar\Astroworld\Projects\SPIRE\Cardiff workpackages\Configured_documents\ mias?;rcl)?ﬁ oneer?{ies;%uelljn% tr?eaPlglr\/I
SLW-FS SFIL5S Issued\ Data\FILT-FS-225 FS _SSW_SFIL5S_February2004.xls file P
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Part number Description Details
FILT-FS-220 FS SSW FILTER ASSEMBLY
FILT-FS-221 SSW PFM lower filter ring Aluminium-6082 — Aluchrom 1200 coated
FILT-FS-222 SSW-PFM upper filter ring Aluminium-6082 — Aluchrom 1200 coated
FILT-FS-223 SSW PFM lens HDPE lens
FILT-FS-224 SFIL4S — PFM — B679 filter 60cm™ LPE blocking filter
FILT-FS-225 SFIL5S — PFM — B650 filter 52.6cm” LPE band defining edge filter
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SECTION 11 - List of Waivers

SECTION 12 - Copies of Waivers

SECTION 13 - Operations Manual
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SECTION 14 - Historical Record

The following table contains brief historical details of the manufacture, assembly and testing of the FS 300mK spectrometer filter set, including the levels of environmental
cleanliness.

A full historical record of every stage of manufacture for each individua grid integra to the fina mounted filter is traceable &t UWC, in both hard copy log-book format and
on a Microsoft Access database.

SSW-FS Lens

Date Action UWC Test reference

13/08/02 HDPE material purchased from Goodfellow Cambridge LTD Cat.# ET327980, order ref.
LS241088/S K

16/10/02 Lens blanks embossed by Cardiff MEC centre, School of Engineering Inspection report Q2217

06/08/03 Lens cut to size Process HC1

06/08/03 SSW-FS lens thermally shocked 5 times between 77K and 350K

06/08/03 SSW-FS lens cleaned & baked for 12 Hrs at 350K

24/02/04 SSW-FS lens mounted in PFM-SLW stack

24/02/04 FS-SSW stack final clean, 12Hr bake-out

27/02/04 FS-SSW shipped to JPL

Filter SFIL5S

Date Action UWC Test reference

4/7/03 Filter B650 manufactured in class 1000 clean room

8/7/03 Filter B650 spectroscopically tested in the range 10-145cm-1 S2676r7

9/7/03 Filter B650 spectroscopically tested in the range 3-40cm-1 T0118r7

24/7/03 Filter B650 thermally cycled 2 x [300K-77K-300K)

9/9/03 Filter B650 repressed

10/9/03 Filter B650 spectroscopically tested in the range 3-40cm-1 T0174r12

11/9/03 Filter B650 spectroscopically tested in the range 15-140cm-1 TO175r7

16/02/04 Filter B650 cut to SFIL4S drawing Process MC1

17/02/04 SFIL5S spectroscopically tested for uniformity in the range10-145cm-1 — Three locations over area T0272r16, T0272r19,
T0272r22

24/02/04 SFIL5S mounted into 300mK SSW-FS filter assembly
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Filter SFIL4S

Date Action UWC Test reference

8/8/03 Filter B679 manufactured in class 1000 clean room

11/8/03 Filter B679 spectroscopically tested in the range10-145cm-1 T0150r7

11/8/03 Filter B679 thermally cycled 5 x [300K-77K-300K) Therm0031

11/8/03 Filter B679 spectroscopically tested in the range 3-40cm-1 T0150r13

16/02/04 Filter B679 cut to SFIL5S drawing

17/02/04 SFIL4S spectroscopically tested for uniformity in the range10-145cm-1 T0272r7, T0O272r10,
T0272r13

24/02/04 SFIL4S mounted into 300mK SSW-FS filter assembly

SSW FS filter stack assembly

Date Action UWC Test reference
24/02/04 Filters B650, B679 and lens mounted into SSW-FS assembly.
24/02/04 SSW-FS filter stack measured on clean room CMM
24/02/04 SSW-FS filter stack thermally shocked 2 times between 77K and 350K while mounted on invar BDA
replica
25/02/04 SSW-FS filter stack re-measured on clean room CMM
26/02/04 SSW-FS stack assembly spectroscopically tested for uniformity in the range10-145¢cm-1 S2683r4, S2683r7
26/02/04 Final cleaning, followed by 8Hr bakeout (350K)
27/02/04 FS-SSW assembly shipped to JPL
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SECTION 15 - Logbook / Diary of Events
Not provided — available from subsystem provider upon request.

SECTION 16 - Operating Time / Cycle Record
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SECTION 20 - Calibration Data Record

The recommended total stack transmission for the FS SSW channel to be used for calibration purposes is indicated in this section.

Important notes on these data:-

It was not possible to measure the transmission of the stack assembly through the central area of the filter stack, due to the
presence of the lens. The lens would change the FTS beam and make background measurements impossible. Therefore the

data shown in Figure 9 are only indicative of the transmission through the central section with the lens.

For the SSW stack, the data shown in Figure 9 were calculated as follows:-

0 Measure the filter transmissions individually

0 Measure the HDPE lens material transmission through the 1.0mm thick planar areas

o Combine these data to calculate the total transmission of the stack (shown in red)

0 Measure the transmission of the stack, either side of the lens to verify the calculated transmission

Page 27 of 39
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FS-SSW FILT-FS-220 Stack Transmission
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Figure 9 Spectroscopic datafor FS-SSW stack . Thetotal stack transmission is shown by thered and green traces.
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SECTION 21 - Temporary Installation Record

SECTION 22 - Open Work / Deferred Work / Open Tests

SECTION 23 - List of Non-Conformance Reports

SECTION 24 - Copies of Non-Conformance Reports
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SECTION 25 - Test Reports

The filter module underwent the following series of qualification tests:-

a) Post-manufacture spectroscopic measurements of the filter material

b) Thermal shocks of the filter material. This consists of between five cycles of:-
Plunge filter material at room temperature into bath of liquid nitrogen and leave for 2 minutes
Remove filter material from LN, and place in oven at 353K for 10 minutes

c) Visual inspection

d) Post-thermal shock spectroscopic measurements

e) Cutting to size

f) Visual inspection

g) Spectroscopic measurements of filter material at three points over the filter area

h) Second thermal shock cycle — repeat of step (b)

i) Visual inspection under microscope

j) Spectroscopic measurements of filter material at three points over the filter area

k) Mounting filter material in clamp assembly

[) Spectroscopic measurements of mounted assembly

m) Thermal shocks of filter assembly — repeat step (b)

n) Final spectroscopic measurements of filter assembly — 3 points over filter area

Spectroscopic tests —index
Spectroscopic tests were carried out according to standard UWC FTS procedures. Refer to historical record for index.

Spectroscopic test details

Uniformity checks:-
o Filter components were checked for uniformity at three points along the filters long axis - at the centre of the filter, and at two points along the
long axis, 16mm either side of the central point.
o The FTS geometric beam footprint was approximately 7mm diameter.

o The SSW stack transmission was measured at the two 16mm off-set points, but not through the centre point, for reasons discussed earlier
(section 20)
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Figure 10 B679 SFIL4SFILT-FS-224 pre-thermal shocking
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FS-SFIL4S. Post thermal shocks.
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Figure 11 B679 SFIL4SFILT-FS-224 post-thermal shocking, and unifor mity data
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FS-SFIL5S
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Figure12 B650 SFIL5SFILT-FS-225 pre- and post-thermal shocking data
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FS-SFIL5S. Post thermal shocks.
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Figure 13 B650 SFIL5S FIL T-FS-225 unifor mity data
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FS-SSW Lens
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FS-SSW Filter Stack Assembly

FS-SSW FILT-FS-220 Stack Transmission
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Figure 15 Transmission of assembled SSW filter stack, including lens. Spectraweremeasured only on the planar sections of HDPE either side of thelens.
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FS-SSW Metrology Report

The SSW assembly was measured on the coordinate measuring machine in the Herschel-Planck clean room at Cardiff. The metrology points indicated below
were measured both before and after the final sequence of three 350K — 77K thermal shock cycles.

H1

BDA plane 1 BDA plane 2

Lens centre

Lens Plane

H2 e[S H3

Table2 Metrology resultsfor SSW assembly

Distance (mm) Before thermal shocks | After thermal shocks
H1-H2 37.244 37.250

H2 —H3 4.999 4.999

BDA plane 1 — BDA plane 2 2.002 2.002

BDA plane 1 —lens plane -2.003 -2.004

BDA plane 1 —lens centre -1.446 -1.445

The specifications for the distance of the lens apex (centre) to BDA plane 1 are 1.36£0.1 mm ( LAM.LOOM.SPIRE.NOT.2002.001-2 — tolerance not stated in
document, but confirmed verbally).
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SECTION 27 - Reference List of EIDP’s

Associated

Title ID Acronym Document No. Issue Date

(Listed in alphabetical order) (SerENo.)

SSW BDA FS EIDP

Lower Level

Title ID Acronym Document No. Issue Date

(Listed in alphabetical order) (SerENo.)
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SECTION 28 - Mass Records

Assembly

Final measured mass

FILT-FS-220 — FS-SSW assembly 10.959 + 0.002 g

SECTION 29 - Cleanliness Statement

SECTION 30 - Other Useful Information

SECTION 31 - DPL/DML etc

SECTION 32 — List of Appendices/Attachments

Appendix # Title Document No. Issue Date Notes
(Listed in alphabetical order)
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