JPL Hardware Requirements Certification Review — SPIRE Element  No. D-30472
Signed HRCR 1st Page

JPL Hardware Requirements Certification Review — SPIRE Element No. D-30472
Assembly / Subsystem PEM Phone Section Date
SPIRE Martin Herman (818) 354-8541 386 1 November, 2004
Drawing/ Part No. Dwg. Rev. Nomenclature Serial No. | Model Type Final IR No. Mass (Meas. / Req.)
10209750-1 A JFET Module 011 FLIGHT | N/A 923844 269 gm / 305gm

: : Y

Chack a;.)plufable Angyrer aod provids E NN Remarks Data Attachments Signature & Date
explanation in remarks column S OfA
1. Are all drawings and specifications X 14, Latest Top Assembly drawings Cognizant Engineer
complete, approved, released and frozen? [ Attached []None ﬁ‘/ﬁ} \%/pl.[.
2. Do the released drawings and 15. List of open ECRs PE%Z e
specifications reflect all approved changes? 1 [] Attached <] None e ﬁ\ ’%/éf
3. Is hardware identical to other hardware | 16. Waivers (RFW request for waiver) A Engineer W=l u¢
delivered? If no, provide difference list. [ Attached [] None C e |
4. Does the hardware meet its functional X EIDP attached. 17. Open MRB Environments/Reliability
requirements, specifications, waivers, ICDs? Also see item # 8 attachments. [ ] Attached  [X] None M — L0 wfifoy

5. Are all IR and MRB dispositioned and

18. Open PFR on this H/W

Mission Assurance Mgr.

concurred by QA? A [ ] Attached None ) — )00 n/\ oy
6. Is complete as-built list information X 19. Open PFR on similar H/W Project Office
included in the build book? [X] Attached [] None i 100 Wifoy
7. Have all required environmental tests & 20. Handling Document = See Item 11 k‘/%; -
analyses been completed? X ETAS attached Attached [] None Lotl— "Vl/ﬂ% T2
8. Is all required assembly and/or X Performance Test Data Attached. 21. Shortage List
subsystem level functional testing complete? Also see EIDP in item # 4. [] Attached D< None
9. Have all piece parts, processes and X 22. Requirements Verification Matrix
materials been approved by JPL? < Attached (See #4, #7, #8) [ ] None
10. Does this hardware meet all Paus, processes and MIUL metall 23. Qualification Status

o : " X contamination control and out-gassing @ Attached D N
contamination control requirements'? requirements. ache one
11. Are all shipping containers, shipping and 24. Mate / Demate Record
special handling procedures ready? 4 it dboaen D Attached [ ] None
12. Is additional work required to bring this X 25. Operating Log
hardware to flight readiness? [] Attached (See ltem# 24) [ ] None

; : 26. MICD
2

13. Is this hardware acceptable for flight? X [ Attached [ None
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SPIRE JFET Moudle S/N 011
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-30472

RAL EIDP Table of Contents Versus JPL HRCR Check List Item Numbers

RAL JPL HRCR

S RAL EIDP Title ﬁg&c'ﬁltr';ger Notes

Number

1 Shipping Documents Shipper and Final IR

2 Lr?ﬁfﬁé’rgﬁgﬁ”ﬁrii‘éﬁi&%; Handling 11 Special Handling Document D-26790

IRy

4 As Built Configuration Status List 1&2 Drawing List & Status

5 List of Waivers 4 RFW (request for waiver) Attached

6 Copies of Waivers 4&7 RFW (request for waiver) Attached

7 List of Non-Conformance Reports See RFWin4 &7

8 Copies of Non-Conformance Reports See RFWin4 &7

9 Cleanliness Statement Final IR QA Inspection

10 Operational Manual NA

11 Top Level Drawings (inc. Family Tree) 14 Top Assembly Drawing

12 Interface Drawings 26 MICD Drawing

13 EL:Q\?J:;)S:I Block & Mechanical NA

14 Electrical Circuit Drawings NA

15 Serialized Components List In build books — not shipped
HRCR

16 Mass Properties/ Power Budget Check List Mass listed in HRCR check list
Page 1

17 Qualification Status List / Test Matrix 23 Qualification Unit Test Matrix

18 Test Reports 4,7,8,23

19 Open Work / Deferred Work / Open Tests NA

20 Calibration Data NA

21 Historical Record 23 Qualification Unit Test Matrix

22 Manufacturing Logbook(s) In build books — not shipped

23 Operating Time / Cycle Record 25

24 Connector Mating Record 24

25 Age Sensitive Items Record NA

26 Pressure Vessels — History/Test Record NA

27 Temporary Installation Record NA

28 Reference List of EIDPs (Lower level) NA

29 Other Useful Information NA
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JPL Hardware Requirements
Certification Review (HRCR)

Junction Field Effect Transistor (JFET)
Flight Module

10209750-1 S/N 011

SPIRE Element
Herschel Space Observatory Project

November 1, 2004

Page 4 of 34



JPL Hardware Requirements Certification Review — SPIRE Element  No. D-30472

Configuration of Modules, Boards & Membranes

Module
10209750-1 S/N 10 S/N 10 S/N 11 S/N 11
PWB
10209760-1 S/N 19 S/N 26 SIN 21 SIN 27
Membrane
10209758-1 J5.5.3 J6.7.5 35.6.1 16.7.6
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-30472

Attachment of HRCR Items #1
Drawing Release Status

ALL ASSEMBLY & PARTS DRAWINGS ARE RELEASED IN PDMS

Released Drawings:

10209719-1

10209722-1

10209750-1

10209751-1

10209752-1

10209753-1

10209754-1

10209756-1

10209757-1

10209758-1

assembly built per released Rev. A drawing (studlock)
assembly built per released Rev. B drawing (interface drawing)
assembly built per released Rev. B drawing (module assy)
assembly built per released Rev. B drawing (chassis 1)
assembly built per released Rev. A drawing (chassis 2)
assembly built per released Rev. A drawing (chassis 3)
assembly built per released Rev. C drawing (mount)

assembly built per released Rev. B drawing (chassis lid)
assembly built per released Rev. A drawing (membrane)

assembly built per released Rev. A drawing (membrane assy)

10209759-1,-2,-4  redlined Rev. B drawing (gasket)

10209760-1

10209761-1

10209769-1

10209777-1

10209858-2

10217636-1

assembly built per released Rev. C drawing (board assembly)
assembly built per released Rev. B drawing (solder connector)
assembly built per released Rev. A drawing (stiffener)
assembly built per released Rev. B drawing (board)

assembly built per released Rev. A drawing (special fastener)

assembly built per released Rev. A drawing (clip)
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-30472
| EIDP Coverpage For JFET Testing |
Unit ldentfication
Name JFET PFM Module
Part # 10209750-1
SN #011
Environmemtal Testing
Puxes Dwration/#
Tested Temp of Cycle [Requirement Source Waiver
555D,
Random Vibration Test XY.Z RmT 1 minfaxis X, ¥, Z JFET-DES-07
555D, HR-5F-JPL-
High Level Sine Vibe Test Mone A A A JFET-DES-O07 REW-005
Bakeout MNA B0 C 2525 hrs [= 24 HRS
Thermal Cycles MA RmT to 80 K 2 Kinimum 1 D-20540
Performance Characteristics [ |
Specification Source Waiver
Power needed for <11 bad channels 11 mW for CQM, S350, HR-5F-JPL-
[Min Perf) B.20 mW T m\W for PFMIFS JFET-TEC-D5, JFET-PER-D2 RFW-004
Fower needed for <4 bad channels 11 mW for CQM, 555D,
[Design Valus) 8.28 m\W T m\W for PFMIFS JFET-TEC-D5, JFET-PER-D2
FPower needed for 100 %
Yield per unit 880 mW & &
Medizn Moise at < 11 bad chs. 8.20 n\irtHz <15 m\irtHz | <7 nvithz S550, JFET-PER-01
Median Moise 3t < 4 bad chs. 7.83 nVitHz Min Design 5550, JFET-PER-01
Median Moise at 100 % Yield. 7.22 n\inHz | Perfiormance Walus 555D, JFET-PER-D1
# of Channels over the 555D,
max. offset voltages o < 15 m\/ BDA-DRCU-27

Common Mode Rejection Ratio

= -80 dB by design, as measured in EM4 unit

5550, BDA-DRCU-11

Board Level Detalls

Board SN 021 Board SN 027
{JAA-JDD") [JAA-JDD) Source
# Channels Tested a4 | a4 |
555D,
Median Moise at 3.5 mW 22.40 n\irHz 13.42 n\irtHz JFET-PER-01
# of good channels I7.5% 54.7% 558D,
at 3.5 mW Il Yield 13 Yield JFET-PER-02
Power Needed for 5550,
100 % Yield 478 mW 4 83 mW JFET-PER-02
Median Moise at High Powsr (w' 100 555D,
% ield) 7.77 miiHz 7.08 n\inHz JFET-PER-01
Median Gain at High Power 0.28 0.87 MA
Heater Resistance, 4K Reference valug 3,562 k) 2 555 ki) MA
Definitions |
Good Channels Moise less than a min. performance value of 15 n\WinHz
ield # of Good Channels / 24
Filenames | |

Moise Measurements

: [JFET_Module_SND11_Noise_data.pdf

Source Voltages (RimT, 4K)

: [JFET Maodule SM010,5M011 source voltage data.pdf

Hotes

1| The Base temperature for all performances

characterization was 4K

2

All Moise Measurements were made with the inputs shorted to ground

3

Type of membranes:

SMD21: 33% Overeiched

SMO27: 47% Owverstched
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-30472

Attachment of HRCR Item # 4: RFW (request for waiver

RFW/RFD Number: | HR-SP-JPL-RFW-TBD

Spacecraft / Project Herschel Originator's Name Steve Tseng

System / Experiment / Signature / Date

Model 1.1 SPIRE

Sub-System detectors Request Type Waiver (RFW) Deviation
(Highlight applicable request) (RFD)

Assembly JFET modules 1.1.1.1 Organisation Jet Propulsion Laboratory

Sub-Assembly Ref. Doc. / Drwg No. SPIRE-JPL-PRJ-000456

Item

Serial No. References

RFW/RFD Title JFET Power Dissipation s/n 011

End Items(s) Affected (Hardware, Software)

Name CI-Number Model(s)

JFET Module p/n 10209750 s/n 011 PFM

Requirement / Interface Documents Affected

Specification/Drawing Title Number Issue Date App. Paragraph
BDA-SSSD SPIRE-JPL-PRJ-0004456 3.2 7/1/03 JFET-PER-01
JFET-PER-02
JFET-TEC-05

Description of Deviation / Discrepancy / Non-Conformance

Requirement states that dissipation of photometer JFETS is to be less than 7 mW average, while supplying 90% of
channels with voltage noise < 15 nV/rtHz according to BDA-SSSD JFET-PER-01, JFET-PER-02, JFET-TEC-05.
Measured JFET performance of the JFETs indicates that 9.60 mW of power dissipation will be required to meet the
specified yield and noise performance specifications.

Other Items or Requirements (Potentially) Affected

Overall sensitivity of the bolometer sub-system is affected by JFET noise performance. JFET power dissipation
impacts the heat sink temperature of the 3He refrigerator and may in turn increase the base detector temperature.
Dissipation of JFETs affects power dissipation on cryostat.

Need for RFW/RFD and Rationale for Acceptance

Measured JFET performance of JFETs indicates that 9.60 mW of power dissipation will be required to meet the
specified yield and noise performance specifications. JPL is unable to significantly alter the JFET fabrication
process in order to meet the power specification without undue risk to the stated PFM/FS delivery dates.
Furthermore, JPL requests a full system optimisation to revisit the noise and power requirements on the JFETSs.
The JFET modules can meet the noise design value with 100 % yield at higher dissipation.

Approved Rejected Name Date

Engineering:

Product Assurance:

CCB-Chairman:

Principal Investigator

Product Assurance:

Co-Investigator

Prime Contractor

ESA Project Office
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-30472

Attachment of HRCR Item #7: RFW (request for waiver

RFW/RFD Number: | HR-SP-JPL-RFW-005
Spacecraft / Project Herschel Originator’'s Name Kalyani Sukhatme
System / Experiment / Signature / Date
Model SPIRE
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
RFW/RFD Title BDA and JFET module sine test deletion
End ltems(s) Affected (Hardware, Software)
Name Cl-Number Model(s)
Bolometric Detector Assemblies CQM, PFM, FS
JFET Modules 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, 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.

Approved Rejected Name Date

JPL Engineering:

JPL Product
Assurance:

CCB-Chairman:

Principal Investigator

Product Assurance:

Co-Investigator

Prime Contractor

ESA Project Office
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-30472

Attachment of HRCR Item #7: ETAS (environmental test summary)

EH\"IHDHHEHTAL TEET AUTHDHIZ#TIOH AND SUMMAH‘I' {ETAS]

PROJECT

Harsehel
s TEMASSEMELY TITLE DATE ISSLED
. JFET Modulgs S/ND10,011 3104
REFERENCE CESIGNATION MUMBER PART NOL (IF MULTIPLE, ATTACH LIST) REV. SERIAL MO,
102087501 o0, 011
HARDWARE TYPE PRE-ENVIRCKMENTAL INSPECTICN REPORT RLIMBER (ATTAGH IR
[ e qauiaL (4] rLigT [] FuigHT soang [J omen
WIRING HARNESS PART WO, REW. SERIAL NOD!
[ e cuaL [ FLiaHT Oew [se
TEST DESCRIPTICH (CHECK ALL AFPLICABLE) TYFE OF TEST
[ sive vERaTION Oevrosiocs [Jacowsme Oewe  Tomer_ | [ cusumcsnon [ FLiGHT ACCEPTANGE
ranoon vigremion  [X] THERMAL vag,  [T] THERMAL ATMOSPHERE [ romo FLigHT [ rerest
WILL ALL TESTSLEVESTURATIONS REQUIRED BY THE PROJECT DOCUMENTS BE PERFORMED ON THIS UNIT?
B ves [T WO IF N, ATTACH EXCERTICNS LIST) ENTER FROJ. DO, NOLAND REV. ____
HAS THE UNIT PASSED ALL PRE-ENVIRONMENTAL FUNCTIONAL TESTS?
[ ves [ W0 MO, ATTACH EXCEPTIONS LIST) BRIEF EXPLARKTION
HAVE ALL DESIBN ANALYSES EEEN COMPLETED AND REQUIRED GHANGES BEEN MPLEMENTED?
[ ves [ e i1F i, ATTACH EXCEPTIONS LIST) BRIEF EXPLANATION
IS THE TEST ARTICLE IDENTICAL TO OTHER FLIGHT UNTS?
[]ves (] mo (F w0, ATTACH EXCEPTIONS LIST) BRIEF EXPLANATION Siffanars have been acdded t he dasign and indudedon this enit
ARE ALL PFFg AGAINST THES LINIT CLOSEDT
[]ves (] MO IF KO, ATTACH EXCEPTIONS LIST) BRIEF EXFLANATION PFR's in progess of ciosure, A1 issues Fawe bean addressed and qualifd,
HAYE ALL WAIVERS AND ECRs BEEN APPROVED AND ARE THEY INCORPORATED?
(<] ves [ MO {IF MO, ATTACH EXCERTIONS LIST) BRIEF EXPLANATION
TEST AUTHORIZED BY
COGRIZANT ENGINEER DATE

TECHHICAL MGR ANSTR MAGLPI PREP REP [ ENVIROCHMENTAL REQUIREMENTS ENG, DATE

| Ach LS vsfod| | nb— ”‘FW e A TLTY

TEST AGEMNCY (F MULTIPLE, ATTACH SUMMARY AND 'I'EF:T‘IJJ\TESF .TEST NI'I'lF.'I'IDN I:I.ATE A.DELHJULA'I'E:I EFEHATIU’,-‘- HI'.'I,.FI-F F‘F“DFI 'I'{I FIRST EH'I.HH‘CHHEHT.RL TEST .
JPL Building 144 B304
SERIAL MUMBERS ACTUALLY TESTED TESI'TEIIIIN?CN QPFERATING HOURS DURIMG ENVIRONMENT AL EXPOSLURE

SIN o, eyl 16/2

TEST DESCRIPTION
VIBRATION ACOUSTIC PYRCSHOCK SHOCK B s vacuuw | [ TeMPERATURE aTMOSPHERE | [] oTHER
ANEE: X Y I WEES: X ¥ Z PFIESSLF.E:WEG
sweveramon (10 O oon | sm
ranpow visramon 5] < 5] SHOCKSIANIS: m““m@";ﬂ MO OF CYCLES: s
EMG Ooowm.susc. [ cown, Buis, [ 1soLamon TEMF. LEWEL J’;';E ACCUMLATED DUH-'-H‘?H (]
HOT: BT s, h coloed e, n
Oeso Omosesc. Clran. ews, [ maahETICS or e L
WERE THERE ANY PFFAs GENERATED DURIMG ENVIROMMENTAL TESTS? LIST PFA NOS. / BRIEF EXPLAMATION
[ ves [ u0 (5 WO, ATTACH EXCEPTIONS LIST)
ARE THE POST ENVIRONMENTAL DRMAGE INSPECTIONS GOMPLETE? LIST PFA NS, / BREEF EXPLANATION
E-ves [[] Mo 0F YES, ATTACH A COPY OF THE INSPECTION
AEPORTS, IF ND. ATTACH EXPLANATION,
WERE ALL PLAMMED TESTSALEVELSTURATIONS AGHIEVED? LIET FFA NOS. ) BRIEF EXPLANATION
| Bes (] v IF wic, ATTAGH EXCEPTIONS LIST)

(] TESTS HAVE NOT BEEN SUCCESSFULLY COMPLETED. SEE THE ATTAGHED SUMMARY FOR AGTIONS THAT NEED TO BE TAKEN,
COGHIZANT ENGINEER DATE | TECHMICAL MGR.INSTR MRGPIPREF REF DATE | EMVIRONMENTAL RECUIREMENTS ENGL DATE

{_ ARDWARE HAS SUCCESSFULLY COMPLETED THE ENVIRONMENTAL TESTS LISTED ON THIS FOSM OR REMAINING ACTIONS HAVE BEEN TAXEN, NCLUDMG AETEST.
COGNIZANT ENGINEER DATE | TECHNICAL MGRJINSTR MRG P PREP REP DATE AL REQUIREMENTS ENG.

T rorarson | Mt t— gty
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-30472

Attachment of HRCR Item #7: ETAS (environmental test summary)

_E_ ENVIRONMENTAL TEST AUTHORIZATION AND SUMMAH‘F [ETAS]
.~ OTHERAUTHORIZATION PROVISIONS AND EXPLANATIONS £ R

'f. i$ @ 3-axis warm vibration test (room temp) done on the JFET flight modules SNO10 and 011. The test will be
done with the JFET unit mounted inside a mock-up JFET rack. The unit will be assessed both before and after the
test with visual inspections and electrical checkouts. 3 response accelerometers will be mounted onto the JFET rack
in order 1o give response dala,

2 to 3 vacuum thermal cycles will also be completed.

FAGE 2 JPL 2683 A 188 FF
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No. D-30472

JPL Hardware Requirements Certification Review — SPIRE Element

Attachment of HRCR Item #7. ETAS (environmental test summary)
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-30472

Attachment of HRCR Item # 8: Test Data - Source Voltage & Noise
For Module 10 & 11
JFET SOURCE VOLTAGE MEASUREMENT

Fast Vike, post bake, SM10,11 module, Post Perf test, Thermal Cycle to 4K grn dewar.

écwar cable pwiri - W2 - pwrd (this was flipped perd -
ate 10/8/2004 10VE/2004 10/8/2004 10/8/2004
[T. plate 4K 4 4K T
4K 4K aK 4K
Fidd a 3 3 3
Fiss 15 15 15 15
dd 14238 e 1.0078 181
ss 1422 G244 1.0058 1.5082
=1 E ] 71 27
_ _
Channel # DELTA DELTA DELTA
z 0.751 0.877 0.657
1 e ! !
o 0.758| OGS oere| oot 0.657 o
. a 0284 .. 0.852 0.075
- o 0254 20 oesy| oot o.o7el D004
B a 0.364 1216 0.570
3 b o.op3| D008 1225|2908 o.a7s| ool
E 0.715 0.510 1.402
3 a
o o.7ia| D002 o.os| D002 Taps| 008
) a 117 0671 0.661
5 0.008 0.004 0.001
o 117 0.875 0.682
. a 0.546 0.851 0.732
3 b 0.545 d.0dz 0.854 8.882 0.733 d.cai
- a 0.578 1.000 0.917
7 0.002 0.008 0.004
B 0.581 0504 0.921
z 0.706 0.750 0.703
g a
b o.7og| D002 0.753| Co0d 0.703 o
. a 0.954 0.024 1480
} b o.oa3| D008 opi7| CooF 1.4g0] D008
} a 0372 0.875 0.083
10 o 0.288| 002 oe7s| oo 0.o5] oS
a 0.200 ogsg| L., 0.723
i b o308 O-008 T D.7as| D002
; z 0.431 1.028 0.270
12 = i I
o D434 D092 1o3p] 902 0.270 o
. a 0485 0.663 0.943
1 b D.4s3| D092 o] o8 0.oa7] B4
a 0.577 1.187 0.553
1 o 0.5a2| 008 1105| 0002 05es| C012
- a0 7O 17
15 = 0581 5npa 279 b ooz 1 o o0s
0 0.265 0.877 1.173
a 0.682 0.653 1.550
e o nga| oot 0.853 ¢ 1.545] D00t
B a 0.732 0.882 0.658
17 ] 0.004 o
B 0.732 0.875 0.658
z 1318 1.053 0.693
18 = 0.01
b 1326 00 1060| 2007 D.o04| D001
z 0.554 1.182 0.723
1 e ! ! L
b 0.54p| OG5 11aq| A998 0724 0O
a 0.603 0.060 0.688
a0 0.001 0.001 o
o 0.602 0.363 0.688
0.082 0.503 0.583
21 g 0 0.002 0.002
o 0.982 0.501 0.585
- a 1.244 1.203 0.502
B b 1353 008 1za3| DO DENE
- a 1223 1.328 0.212
- 5 1233] OO 1a33) D004 0224 0012
a 1312 1807| - 1474
24 0.014 0.012 0.011
b 1.208 1.505 1.483]
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Attachment of HRCR Item # 8: Test Data - Source Voltage & Noise

JPL Hardware Requirements Certification Review — SPIRE Element

Board S/N 021 in Module S/N 011

Pwrl Pwr2 Pwr3 Pwrd Pwrb Pwrb Pwr? PwrB

Vdd (V) 25 25 25 25 25 25 25 25
Viss (V) -1.85 -1.9 -1.8 -1.7 -1.6 -1.65 -1.75 -1.3
Vdd' (V) 2429 2428 243 243 2435 2435 2431 2443
\Vss' (V) 17T -1.826 -1.729 -1.631 -1.535 -1.683 -1.68 -1.242
Idd (mA) 1.1924 12137 1.1713 1.1289 1.0863 1.1075 1.15 0.9558
lss (mA) 1.1473 1.1685 1.1262 1.084 1.0415 1.0627 1.1051 09119
I (mA) 1.16985 1.1911 1.14875 1.10645 1.0639 1.0851 1.12755 0.93385
P (mW) 4.9203891 5066934 | 477765125 449329345| 4.223683 4.3599318| 4.63535805) 3.44123725
Channel Num Vn@1s0Hz (Vn@l150Hz [(Vn@l50 Hz (Wn@150Hz  [VMn@150Hz  [Vn @150 Hz
Channel: 1 14.55 8.04 833 11.08 13.74 13.61 8.68 2538
Channel: 2 11.25 7.39 593 6.17 9.03 6.69 6.15 13.19
Channel: 3 12.15 12.27 13.91 12.40 15.67 12.19 13.34 17.75
Channel: 4 751 6.02 595 5.88 6.88 484 6.39 2290
Channel: 5 B8.64 6.96 5.68 6.68 6.63 5.60 6.89 21.89
Channel: 6 10.12 595 7.88 11.66 15.85 13.71 9.34 25.19
Channel: 7 6.92 8.35 8.19 777 7.8 7.70 B.75 9.19
Channel: 8 B.75 710 6.94 6.57 5.08 8.29 7.69 14.19
Channel: 8 7.69 6.88 6.80 9.10 10.63 9.51 7.09 10.63
Channel: 10 8.20 549 657 8.49 13.63 10.16 7.75 30.66
Channel: 11 11.92 1278 12.44 8.70 917 10.00 8.33 31.37
Channel: 12 10.52 9.88 9.05 17.97 26.00 23.22 14.30 2349
Channel: 13 16.59 14.36 12.45 9.73 10.12 10.67 13.52 17.90
Channel: 14 11.99 10.33 12.46 17.71 1747 16.32 16.43 23.60
Channel: 15 11.67 720 767 751 11.68 9.61 10.15 73.18
Channel: 16 9.78 592 6.72 8.41 820 7.67 8.08 11.80
Channel: 17 10.86 591 587 6.23 6.60 6.75 5.16 8.22
Channel: 18 10.65 713 727 8.44 7.32 8.61 745 11.16
Channel: 19 9.85 8.24 947 19.02 32.05 2472 165.27 40.58
Channel: 20 7.85 8.26 8.72 15.95 28.38 23.31 10.64 63.65
Channel: 21 7.06 773 7.88 10.51 18.85 15.78 9.00 42323
Channel: 22 8.31 9.02 8.72 10.15 7.86 7.68 8.16 13.88
Channel: 23 b.85 495 6.26 6.65 569 741 7.16 11.25
Channel: 24 7.97 77 6.38 8.75 5.38 7.12 6.25 44.20
Median 9.81 756 777 8.72 9.65 9.56 8.25 2240
Overall Mean 9.90 B.08 827 10.06 1274 11.30 925 2556
Good Mean 9.61 8.08 8.27 8.54 89 §.83 B8.65 11.50
MP Regd 15

Yield 0.96 1.00 1.00 0.83 0.71 0.79 0.92 0.38
# Goaod Ch. 23 24 24 20 17 19 22 9
# Bad Ch. 1 0 ] 4 7 5 2 15

JFET_Mod11_brd21_Noise_perf.xls
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JPL Hardware Requirements Certification Review — SPIRE Element

Attachment of HRCR Item # 8: Test Data - Source Voltage & Noise

Board S/N 027 in Module S/N 011

Pwri0 Pwri1 Pwri12 Pwri13 Pwrid Pwri5 Pwri6 Pwri7 Pwri8 Pwr19 Pwir20 Pwr20

Vdd (V) 25 25 25 25 25 25 25 25 2.5 25 25 25
Vss (V) -1.39 -1.37 -1.35 -1.3 -1.25 -1.1 -1.07 -1 -1.15 08 -0.97 -1.2
Vdd' (V) 2413 2414 2414 2417 2418 2424 2426 2429 2422 2433 243 242
Vss' (V) -1.302 -1.283 -1.263 -1.215 -1.167 -1.023 -0.994 -0.927 -1.072 -0.831 -0.899 -1.119
Idd (mA) 14617 1.4483 1.4344 1.4006 1.3666 1.2638 1.2432 1.1949 1.2986 1.1253 1.1744 1.3326
Iss (mA) 1.4204 1.4071 1.3931 1.3594 1.3257 1.2233 1.2027 1.1547 1.2579 1.0852 1.1342 1.2918
I (mA) 1.44105 1.4277 141375 1.38 1.34615 1.24355 1.22295 1.1748 1.27825 1.10525 1.1543 1.3122
P (mW) 535350075 5.2782069| 5.19835875 5.01216] 4.82504775| 4.28651685|  4.182489| 3.9426288| 4.4662055| 3.607536| 3.8426647| 4.5438758
Channel Num_|Vn @150 Hz{Vn @150 Hz|Vn @150 Hz|Vn @150 Hz|Vn @150 Hz|Vn @150 Hz[Vn @150 Hz|Vn @150 Hz|Vn @150 Hz[Vn @150 Hz|Vn @150 Hz|Vn @150 Hz]
Channel: 1 740 9.32 9.54 7.86 7.90 591 7.02 7.10 7.35 9.22 7.05 7.96
Channel: 2 594 6.24 7.87 528 6.35 829 6.93 794 B.56 7.06 B.63 617
Channel: 3 8.99 9.21 10.39 11.28 11.83 9.67 10.29 799 10.84 7T 7.09 1156
Channel: 4 B6.10 6.80 6.54 6.09 5.69 7.61 597 6.14 6.42 961 B.87 444
Channel: 5 B.53 8.10 8.86 11.13 12.59 34.03 41.59 62.16 24.00 64.70 80.07 17.56
Channel: 6 9.33 737 8.86 5.69 4.84 7.04 6.65 6.05 8.01 B.19 6.28 6.46
Channel: 7 77 773 749 737 9.00 33.25 4237 68.85 21.22 110.04 82.81 14.80
Channel: 8 9.50 B.78 8.47 749 7.82 6.81 721 644 7.21 B6.86 .50 5.80
Channel: 9 557 6.72 6.34 6.52 8.16 16.00 20.60 3792 10.93 41.64 39.67 8.17
Channel: 10 540 B.60 7.00 6.01 516 545 523 593 B.B9 B.77 7.05 567
Channel: 11 776 8.51 9.30 6.05 6.73 6.94 6.75 6.92 7.66 10.74 9.36 752
Channel: 12 6.63 743 6.55 756 7.46 8.00 7.50 12.05 772 29.18 11.83 7.75
Channel: 13 484 6.13 6.55 6.09 6.11 840 8.12 12.01 .80 3753 15.72 6.06
Channel: 14 750 5.59 6.25 7.60 6.04 9.39 8.83 15.17 8.82 33.64 17.57 6.69
Channel: 15 B.69 748 8.32 783 77 828 8.07 10.25 792 17.73 13.61 657
Channel: 16 6.78 6.54 717 8.57 7.02 6.653 7.56 993 7.40 24.35 12.83 6.88
Channel: 17 7.98 6.70 6.80 6.76 6.16 727 6.57 7.34 7.28 15.95 9.31 8.22
Channel: 18 634 7.70 725 6.80 6.47 765 6.54 711 641 14.20 8.99 6.30
Channel: 19 B.95 873 6.28 6.76 7.50 7.07 8.27 759 587 11.98 9.16 7.68
Channel: 20 7.15 545 6.68 6.25 6.74 7.03 6.91 11.20 4.91 28.15 14.67 5.91
Channel: 21 B.65 7654 717 9.46 8.59 16.99 17.95 20.70 11.81 12.64 19.65 10.58
Channel: 22 5.98 6.09 5.02 7.14 6.34 4.90 6.57 6.62 5.59 10.10 6.86 6.00
Channel: 23 9.99 791 9.49 9.06 8.01 746 8.33 712 6.23 9.28 7.03 747
Channel: 24 749 6.93 6.16 8.24 717 9.75 8.09 12.35 7.75 16.83 14.58 8.50
Median 745 740 717 743 7.09 T.63 7.83 7.95 7.38 13.42 9.34 749
Owerall Mean 749 732 751 758 137 10.41 11.28 15.12 B.82 2267 17.63 8.07
Good Mean 749 732 751 758 137 74T 741 832 756 957 9.32 7.66
MP Reqd

Yield 1.00 1.00 1.00 1.00 1.00 0.83 0.83 0.79 0.92 0.54 0.75 0.96
# Good Ch. 24 24 24 24 24 20 20 19 22 13 18 23
# Bad Ch. 0 0 0 0 0 4 4 5 2 11 6 1

JFET_Mod11_brd27_Moise_perfxls
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-30472

Attachment of HRCR Item # 9: SPIRE MIUL Cover Page
MIUL = Material Identification & Utilization List

Materials and Processes List
SPIRE
JPL D-25725

REV B
1/05/04

This technical data is export controlled under U.S. law and is being transferred by JPL to ESA

for use exclusively on the Herschel/Planck projects. The information may not be used for any

other purposes, and shall not be re-transferred or disclosed to any other party without the prior
written approval of NASA.

Reviewed by/%

M. anopp M&P Engineer
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-30472

Attachment of HRCR Item # 11:

See End of This HRCR Package for
“JFET Module Handling Document”
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-30472

Attachment of HRCR Item # 14: JFET Module Top Assembly Drawing 10209750-1
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-30472

Attachment of HRCR Item # 19:

Open PFR on Similar Hardware

PFR Z82995
PFR Z82997
PFR Z82999
PFR Z83353
PFR Z83666
PFR /83673
PFR Z84063
PFR Z84064
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-30472

Attachment of HRCR Item # 23: Qualification Compliance Test

Qualification Madel JFET Module

| EIDP Coverpage For JFET Testing |

Unit Identfication
Mame : JFET QM Module
Part # : 10209750-1
SN . #001
- -
Environmemtal Testing
Anes Duration/# of
Tested Temperature Cycle Requirement Source Waiver
5550,
Random Vibration Test Y. Z 100 K 2 minfaxis |X, Y, Z JFET-DES-07
5550, HR-ZP-JPL-
High Lewvel Sine Vibe Test Mons N& A& X Y. Z JFET-DES-07 [RFW_DO5
Bakeout MA BOC 72 Hours |BOC, 72 Hrs D-Z20548
Thermal Cycles A REmT to 50 K 27 Minimum 15 D-20549
Performance Characterisics
Specification Source Waiver
FPower needed for <11 bad 11 mW for CQM, 555D, RFW in
channels (Min Perf.) B.1 mW 7 mW for PEMIFS JFET-TEC-08, JFET-PER-02 |process
Fower needed for <4 bad 11 mW for CQM, 555D,
channels (Design Value) 10.8 mW 7 mW for PEMIES JFET-TEC-08, JFET-PER-02
Fower needed for 100 %
ield per unit 13.5 mW A MA
Median Moise at < 11 bad chs. 7.13 nWirtHz| =15 nvirtHz 5550, JFET-FER-D1
Median Moise at < 4 bad chs. 5.1 n\WirtHz Min =7 n\WirHz 5550, JFET-PER-D1
Madian Moise at 100 % Yield. 8.87 n\irtHz | Performance | Design Value 5550, JFET-PER-01
# of Channels over the < 15 mV for CQM 555D,
max. offset voltage a < 15 mV for PFMIFS BDA-DRCU-27
5550,
Comman Mode Rejection Ratio = -B0 dB by design, as measured in EM4 unit BDA-DRCU-11
Board Level Detail |
Board SN 001 Source
# Channels Tested : 24 |
5550,
Median Moise at 3.5 mW : 18 m\inHz JFET-PER-01
# of good channels 5550,
at 3.8 mW : T 20% Yield JFET-PER-02
Power Meeded for 5550,
100 % Yield : 5.75 mW JFET-PER-02
Median Moise at High Powser [w' 5550,
100 % Yisld) 8.97 nVirtHz JFET-PER-O1
Median Gain at High Power 0.28 A&
Definitions |
Good Channels . |Neose less than a min. performance value of 15 nWirtHz
Wield ;| of Good Channels | 24
Filenames |
Moise Measurements QuallFETPostVibeMoise _Summany pdf
Notes
11|The Base temperature for 37 performance characierization was 4K
21 |All Noise Measuresments were made with the inpuis shorbed to ground
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Hardware ID 3 FgT

JPL Hardware Requirements Certification Review — SPIRE Element

Attachment of HRCR Item # 24 & #25: Mate/Demate & Operation Logs

No. D-30472

o g8 S/ 10,1 ShT e
Date Time AIDS | Power| Mate | Demate | Transport Notes
A fod | 3¢ [ause x 103 — (58
9/% Lo A o ot ot Al I (vde
/10 2 3 M re = \S¢ _—= 1873
e 12 f o x x S W each b, wiee SV
a/\b 1A [24363S ~ T3 — 144  Sheke
alle 2 ¢ " = \4y— 173
4 /21 B A X 3hvs , bk 19, voise
Ci(’?"- 124 s A rr -
Q23 ” p L, bl 13 pofse
A (2% “ * 7 he,  bol 26, neise
Uze - x T, Z
§/27 o 5 Hine (2] il
/' Lt = Cw, ba 2i
3/2§8 ~ x T, bal 27, nu'se
5/729 e . '7 Ces 7
q/10 [ bad o r e
\of; o x AW,  bd T neiee
Lo/ Y ol ¥ 2he , eachh  \ogeql 90\{!\, CMLQ
1o{S TA Waeas o €M T
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JPL Hardware Requirements Certification Review — SPIRE Element

Attachment of HRCR Item # 24 & #25: Mate/Demate & Operation Logs (continued)

No. D-30472

Hardware ID JFeET v\aawl«e& S/ 10y I\ S0 L
Date Time AIDS | Power| Mate | Demate | Transport Notes

w0/ 3 h 243566 S W _eath  Lud | wT. SV,

10 (b 1o A T Cel 4o LNPZ

10 (6 LP ~ col v Lyp .

lol(F 12 € i x S W oeach bed 5 LHe SV

1o/ & (£ wor ~ o =T,

te /1 lo A o x S W rach Lok oA T SV,

10 /\3 v A ~ = ot wadelts Lo dowor Vo Liabd
Celofimet «

10/27 | @ “ x \83 —> (07
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JPL Hardware Requirements Certification Review — SPIRE Element

Attachment of HRCR Items # 24 & # 25: Mate/Demate & Operation Logs (PWB S/N 021)

USE THE "NOTE" COLUMN TO DESCRIBE ACTIONS

No. D-30472

BV

DEVICE/BRD S/N 24 PROJECT: SPIRE/JFET BOARD
PWR | PWR MATE

RASTE TIME | TECH | 'on | oFF [JAAT J8B [ JocTio0 | AR JgEMAJT(’:EC JDD | TRANSFORT NOTE
1 [23[cf NN N T O 0 O O O T | NITiAy 1D @S5S
2//2[0Y NN Ll 00 Pk N ¥ vl X¥d e D § carSsrs TERT
3 /2 o NhJ i
3 /570 N D 4 CHASs1s TERT
ENAY/X% NW ][] SOURCE-TEST

/9/e/ [, ! ] fL TEBT _ PEMATE Jeurg,

[’ NN i [ i | D4 CHASELS TERT B
/3214 N v — @<P)saupcE 227
9/ 3]oy =T [ [ Il 71 212 (7 |z [ % Med fe TE |
i ST [ [ £l | | ) Y tedole ToX 2
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-30472

Attachment of HRCR Items # 24 & # 25: Mate/Demate & Operation Logs (PWB S/N 027)

” USE THE "NOTE" COLUMN TO DESCRIBE ACTIONS
DEVICEBRDSMN: DAT (42 2 PROJECT: SPIRE/JFET BOARD

PW

oae | twme | ek | "o | OF | e Tuee Tomo  aAAT Joe L iosTI55] TRansFoRT NOTE
3(j8lod [ivo A4 BANJ v || o2 7] e &P D4 CHALSIS /orvge’r on
q[1/ed N NS OBASHS
o/ 7/0Y PN GND T CABRS

[/ 1[oY N M v il SOURCE 7
7/lefoY W aND § capenis_ il
‘l? (”9 (0{/ N 'U v = s@u o 1
5~ C-0Y [N, v | e - PEMAITE  SAPRS, (MATE
R-7% 0¥ o v | A MIE TC€C, IPP.
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8-30-4/ [ "V e v | SOUECE 77257
7= 3 ST ( / Mzl 2l F 17 ARE-AW: Modile X |
G- ST /|7 Pl L =] FH 2l 2] 2l (Medule Tects 2
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-30472

Attachment of HRCR Item # 26: MICD - JFET Interface Drawing 10209722 (p 1 of 2)
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JPL Hardware Requirements Certification Review — SPIRE Element

No. D-30472

Attachment of HRCR Item # 26: MICD - JFET Interface Drawing 10209722 (p 2 of 2)

12 [ 11 10 [ ] [ 7 ¥ [ 5 [ 3 [
JAA LFET DNTRUT 1B JAR' JFET DUTPUT 24 WCC JFET INFUT 1 JID WFET SERWICE 1 JCC' JFET INPUT &
FIN % FIN PURFOSE FIN # PFIN PURPOSE PIN ® FIN PURFOSE FIN K| FIN PLRPOSE PIN # PIN PURFOIE
1 [SIGNAL M+ 1 |SIGNaL W+ | [mas v+ 1 |vss 1 [pIAg v+ H
2 [SIGHAL N+ = |SIGNAL N+ 7 [mins w- 2 |+ 2 [piAg v
3 [SIGHAL P+ 3 |SIGHAL P+’ 3 |SIGHAL v+ 3 |H+ 3 |SIGNAL Y+
4 |SIGMAL R+ 4 |SIGHNAL R+' 4 |SIGHAL W= a4 (W= 4 |SIGNAL W-* 1
S |SIGMAL S+ S |SIGNAL E+' 5 |RIGHAL W+ 5 [w- 5 |SIGHAL W4
& |SImNAL T+ & |SIGNAL T+ £ |SIGNAL T+ & |A+ £ |SIGNAL T+
7 |SIGMAL U- 7 |SIGNAL U-' T |SIGNAL S- T+ 7 |SIGNAL B
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26 |SIGNAL P- 8 |v=' 26 |SIGNAL P H
JAE WFET DMTRUT 18 BB WJFET IMTRUT 23 27 |sIGHAL M+ 9 |BIAS NI 27 |SIGNAL M+
PFIN % FIN PURFPOSE PIN #| PIN PURPISE o0 |SIGNAL L+ 1a o a8 [s1GHAL L+
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Hardware Handling Guidelines

Contamination: Open shipment suitcase in a FED-STD-209 Class 10,000 clean room (ISO 14644-1 class
7) or better. Handle hardware with gloves.

ESD: Handle with grounding straps, ESD-safe gloves and ESD smocks at an ESD-safe workstation.
Maintain shorting plugs on the unit whenever ESD is a concern. Refer to attached electrical handling
document for other important safety precautions.

Fragile: Do not drop or otherwise shock the hardware including the shipping suitcase and container.

Humidity Sensitive: Place hardware in a humidity controlled Class 10,000 clean room. Maintain humidity
level at 35%-50% RH typical, for ESD safety.
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1. Introduction
This document provides guidelines for electrical handling for the SPIRE JFET Module.

1.1 Hardware Description

Each JFET module has two sets of 24 JFET channels. The JFET channels are populated on 1.0 micron thick Silicon
Nitride membranes which provides thermal isolation. The operating temperature for these JFETs is ~120 K. The process
of powering up the JFETSs dissipates heat into the membrane resulting in a temperature increase with respect to the base
temperature (4K to 10 K). Higher the power dissipation, higher is the temperature of the JFETS.

Each JFET channel consists of a matched pair of FETs (Figure 1.1-1) with a requirement for the offset voltage of less
than 15 mV between the matched pair. [The characteristic offset voltage is the difference between the source voltages
(Vs and Vg, with respect to ground) of the two FETS.]

- Vd
Rq
Input, Input,
Output, * Ou@’tb
(Vsa) Rss (Vsb)
il VSS
=
Figure 1.1-1

The Gates of the JFETSs are the “Inputs’ of the circuit and the Sources (Vs, and V) of the JFETS are the outputs, as
marked in Figure 1.1-1. Vdd and Vss are the power lines for the circuit.

Handling

1. The JFET Module is Contamination Sensitive: Handle the unit with Gloves only in a FED-STD-209 Class
100000 clean room (ISO 14644-1 class 7) or better.

2. The JFET Module is ESD Sensitive: Please handle with appropriate ESD hardware handling procedures.
Handle with grounding straps, ESD-safe gloves, ESD smocks at an ESD-safe workstation.

3. The JFET Module is Fragile: Please do not drop or otherwise shock the unit. Please DO NOT remove the
cover of the JFET Module.

Power ON Procedure

1. The JFET Module should be powered on WITH the shorting plugs (JPL Supplied Protection connectors) in
place and with the inputs shorted to ground. Pins #9 and #15 on the 15-pin MDM connectors on the JFET
Module are the bias grounds on the module. These pins should also be shorted to the power supply ground. The
unit may be powered up without the shorting plug only when the inputs are connected to the detector system.



Under no circumstances the unit should be powered up without the inputs shorted to ground either via the shorting

plug
2.

3.

(JPL Supplied) or via the detector system.
Do not exceed a voltage of +5 V for the VVdd line and -5 V for the Vss line of the JFET Module.

When removing the shorting plugs from the unit for installation into the instrument, please use standard ESD
precautions including grounding straps, ESD-safe gloves, ESD smocks at an ESD-safe workstation.

Electrical Check-out Test: Characteristic Offset Voltage Measurement

Verify that the gates of the JFET channels (Inputs) are shorted together and grounded.

Apply the power supply ground to the bias ground pins on the unit (Pins 9 and 15 on the 15-pin MDM
connectors)

Power on the JFET modules with Vdd = +3 V and Vss =-1.5V

Verify that the handheld multimeter is in calibration.

Connect one side of the handheld multimeter to ground (Power supply ground).

And measure the voltage with respect to ground of each side (Vg, and V) of each channel.

Calculate the characteristic offset voltage (Vossset) for each channel (Vosgset= Vsa-Vib)

Compare the values for each of the channels with the specific datasheet provided with the unit.

The datasheets accompanying the unit also provides the values for the drain and source currents for a similar test
performed at JPL.

REFER TO MEASURED SOURCE VOLTAGE DATA FOR ACTUAL HARDWARE. Here is an example of the
source voltage values and the drain and the source currents obtained for such a test at room temperature are given in the

Table 4-1
T JFET mT
Vdd 3V
VAS -1.5V
lidd 1.564 mA
liss 1.5686 MA
Channel #| (V) [DELTA (V)
. 1.130 o
1.130
2 LO7S 5001
1.074
3 0.7811 4001
0.780
4 1088 4 005
1.093
5 0834 4001
0.833
6 L0125 003
1.015
7 0.785 4002
0.787
8 L1484 004
1.144
. 0.753 o
0.753




10

0.693
0.701

11

1.110
1.114

12

0.758
0.759

13

0.832
0.830

14

1.264
1.265

15

1.206
1.206

16

0.818
0.819

17

0.526
0.521

18

1.423
1.423

19

0.773
0.775

20

0.873
0.877

21

1.387
1.393

22

1.417
1.420

23

0.887
0.889

24

0.888
0.891

0.008

0.004

0.001

0.002

0.001

0.001

0.005

0.002

0.004

0.006

0.003

0.002

0.003
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Open PFR on Similar Hardware

PFR Z82995
PFR Z82997
PFR Z82999
PFR Z83353
PFR Z83666
PFR Z83673
PFR Z84063

PFR /84064
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