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JPL Hardware Requirements Certification Review — SPIRE Element No. D-30473
Assembly / Subsystem PEM Phone Section Date
SPIRE Martin Herman (818) 354-8541 386 3 February, 2005
Drawing/ Part No. Dwg. Rev. Nomenclature Serial No. | Model Type Final IR No. Mass (Meas. /Req.)
10209750-1 B JFET Module 012 FLIGHT | N/A 923845 275.8gm |/ 305gm
: \/
Check applicable answer and provide N[N !
explanation In remarks column E olA Remarks Data Attachments Signature & Date
1. Are all drawings and specifications X 14. Latest Top Assembly drawings izant En meer
complete, approved, released and frozen? [ Attached [] None g&’ ez %12
2. Do the released drawings and 15. List of open ECRs B
specifications reflect all approved changes? ot [ ] Attached D4 None % /ﬁ‘ﬂ—z//e’
3. Is hardware identical to other hardware X 16. Waivers (RFW request for waiver) Engrnee & 7e
delivered? If no, provide difference list. Attached [ ] None {
4. Does the hardware meet its functional X EIDP attached. 17. Open MRB fiwrronments/Reh mty
requirements, specifications, waivers, ICDs? Also see item # 8 attachments. [ ] Attached <] None D — YL 2/8/e5
5. Are all IR and MRB dispositioned and X 18. Open PFR on this HW ssion Assurance M.
concurred by QA? [ ] Attached  [X] None — e ke
6. Is complete as-built list information X 19. Open PFR on similar H/W LProject Oﬁlce
included in the build book? [_] Attached < None — )~ Zigfes
7. Have all required environmental tests & 20. Handling Document > See ltem 11 1
analyses been completed? A Ellbidtaced [X] Attached [ ] None MW
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 None
9. Have all piece parts, processes and X 22. Requirements Verification Matrix
materials been approved by JPL? D] Attached (See #4, #7, #8) [ ] None
10. Does this hardware meet all ¥ E:;;hpi;‘)actfosrfiso :t?gl gr'lg;:f‘;:;in 23. Qualification Status
contamination control requirements? requirements. Sy Attached (] None
11. Are all shipping containers, shipping and 2 24. Mate / Demate Record
special handling procedures ready? 2 See Attachied Document D-26760 [X] Attached [ ] None
12. Is additional work required to bring this X 25. Operating Log
hardware to flight readiness? [X] Attached (See Item # 24) [ ] None
2 . 26. MICD
I)
13. Is this hardware acceptable for flight? X [ Attached [ None
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JPL Hardware Requirements Certification Review — SPIRE Element No. D-30473

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 Assembly Drawings

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 — SPIRE Element No. D-30473

JPL Hardware Requirements
Certification Review (HRCR)

Junction Field Effect Transistor (JFET)
Flight Module

10209750-1 S/N 012

SPIRE Element
Herschel Space Observatory Project

February 3, 2005
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JPL Hardware Requirements Certification Review — SPIRE Element

Configuration of Module, Boards & Membranes

No. D-30473

Module 10209750-1 S/N 12 S/N 12

PWB 10209760-1 S/IN 22 S/IN 23
Membrane

10209758-1 J5.6.2 J5.6.3
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JPL Hardware Requirements Certification Review — SPIRE Element No. D-30473

Attachment of HRCR Items #1
Drawing Release Status

ALL ASSEMBLY & PARTS DRAWINGS ARE RELEASED IN PDMS

Released Drawings:

10209719-1 assembly built per released Rev. A drawing (studlock)
10209722-1 assembly built per released Rev. B drawing (interface drawing)
10209750-1 assembly built per released Rev. B drawing (module assy)
10209751-1 assembly built per released Rev. B drawing (chassis 1)
10209752-1 assembly built per released Rev. A drawing (chassis 2)
10209753-1 assembly built per released Rev. A drawing (chassis 3)
10209754-1 assembly built per released Rev. C drawing (mount)
10209756-1 assembly built per released Rev. B drawing (chassis lid)
10209757-1 assembly built per released Rev. A drawing (membrane)
10209758-1 assembly built per released Rev. A drawing (membrane assy)
10209759-1,-2,-4 redlined Rev. B drawing (gasket)

10209760-1 assembly built per released Rev. C drawing (board assembly)
10209761-1 assembly built per released Rev. C drawing (solder connector)
10209769-1 assembly built per released Rev. A drawing (stiffener)
10209777-1 assembly built per released Rev. B drawing (board)
10209858-2 assembly built per released Rev. A drawing (special fastener)

10217636-1 assembly built per released Rev. A drawing (clip)
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JPL Hardware Requirements Certification Review — SPIRE Element No. D-30473
Attachment of HRCR Item #4: EIDP
| EIDP Coverpage For JFET Testing |
Unit ldentfication
MName JFET PEFM Module
Part # 10209750-1
SN #012
Environmemtal Testing
Axes Diuration/#
Tested Temp of Cycle [Requirement Source Waiver
S530,
Random Vibration Test XY.Z BmT 1 minfaxis |X, ¥, 2 JFET-DES-O7
=530, HR-SP-JPL-
High Level Sine Vibe Test Mone MA A A JFET-DES-O07 REW-005
Bakeout MA 80C Z5hrs  |= 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 CEM, 5550, HR-5P-JPL-

{Min Perf.) B.00 mW T mW for PEMIFS JFET-TEC-05, JFET-PER-02 RFW-004
Fower needed for <4 bad channels 11 W for CQM, 5550,

(Design Value) 8.28 mW T mW for PEMIFS JFET-TEC-05, JFET-PER-02

FPower needed for 100 %

YWield per unit 5 85 mW A& A&

Median MNoise at < 11 bad chs. .28 n\rtHz <15 iHz | <7 riviivtHe 535D, JFET-PER-01

Median MNoise at < 4 bad chs. 8.18 n\inHz Min Design 535D, JFET-PER-01

Median Moise at 100 % Yield. 7.87 n\iriHz | Performance Valus 555D, JFET-PER-D1

# of Channels over the 555D,

max. offset voltage o = 15 m\f BDA-DRCU-27

Common Mode Rejection Ratio

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

5550, BDA-DRCLU-11

Board Level Details

Board SM 022 Board SN 023
{JAA-JDD") [JAA-JDD) Source
# Channels Tested 24 | 24 |
555D,
Median Moise at 3.5 mW 12.48 n\WinHz 18.87 n\itHz JFET-PER-01
# of good channels 58.3% 20.2% 555D,
at 3.5 mW 14 Yield 7 Yield JFET-PER-02
Power Meeded for 885D,
100 % Yield 4 57 mW 4.41 mW JFET-PER-02
Median Moise at High Powsr (w/ 100 555D,
% Yield) 8.28 nWinHz 741 n\intHz JFET-PER-01
Median Gain at High Power 0.28 0.88 &
Heater Resistance, 4K Reference valug 323 k0 3.5 k2 MA
Definitions |
Good Channels Moise less than a min. performance value of 15 n\inHz
ield # of Good Channels / 24
Filenames | |

Moise Measurements

: [JFET_Mod12_brd22, 23_Moaise_perf pdf

Source Voltages (RmT, 4K)

: [JFET Module 12,15 voltage data pdf

Hotes

1| The Base temperature for all performance characterization was 4K

2

All Moise Measurements were made wit

th the inputs shoried to ground

3

Type of membranes:

SMD22: 31% Overetched

SMD23: 33% Oweretched

Page 7 of 35




JPL Hardware Requirements Certification Review — SPIRE Element No. D-30473

Attachment of HRCR Item # 4. RFW (request for waiver)

RFW/RFD Number: | HR-SP-JPL-RFW-013

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 012

End Items(s) Affected (Hardware, Software)

Name CI-Number Model(s)

JFET Module p/n 10209750 s/n 012 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 JFETSs 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 8 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 8 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 8.98.

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-30473

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-30473

Attachment of HRCR Item #7: ETAS (environmental test summary)
ETAS No. HS 037

ENVIRONMENTAL TEST AUTHORIZATION AND SUMMARY (ETAS)

PROJECT

LG M.
Harschel HSiliaT
g' “TEMASSENELY TITLE DATE ISSUED
JFET Modules S/ 12,15 20305
| AEFEAENGE DESIGNATION NUMBER PART HO. (F MULTIPLE, ATTACH LIST) REW. SERIAL HD.
10208750-1 12, 06
HARDWARE TYPE PRE-ENVIRONMENTAL INSFECTION REPORT NUMBER (ATTACH 1A}
[ Emoun [ FuiakT [ FLiceT sPARE [ omHEs
WIRPIG HARNESS PART NO. REW. SERIAL ND.
] M oiaL [] FugHT [Jew [Cse
TEST DESCRIFTION (CHECK ALL APFLIGABLE) TYPE OF TEST
[ sine varaTion Oevrossocx [Jacousme Cleme o [ auavricamioe (] FLIGHT ACCEFTANCE
[ menoow vigremion (] THEAMAL wac.  [] THERMAL ATMOSPHERE [] PROTE FLIGHT [ reTesT
WiLL ALL TESTSLEVES/DURATIONS RECWIRED BY THE FROVEGT DOCUWENTS BE PERFORMED ON THIS UNIT?
E YES DW[FW.I_'JTM;H EXCEFTIONS LIST) ENTER PROL DOC. NOLAND REY.
HAS THE UNIT PASSED ALL PRE-ENYIRDNMENTAL FUNCTIONAL TESTS?
E YES [ itz 1 1o, ATTAGH EXCEPTIONS LIST) BRIEF EXPLANATION
HAVE ALL DESHGH ANALYSES BEEN COMPLETED AND AEQUIRED CHAMGES BEEN IMPLEMENTED?
4 ves [] o 17 Mo, ATTACH EXCEPTIONS LIST) BRIEF EXPLANATION
15 THE TEST ARTICLE IDENTICAL TO OTHER FLIGHT UNITS?
| [ ves [ mec (F 10, ATTAGH EXCEPTIONS LIST) BRIEF EXPLANATION
ARE ALL PFRs AGAINST THIS UNIT CLOSED?
D YES [€] w0 1F 10, ATTACH EXCEFTIONS LIST) BRIEF EXPLAMATION PFR'S in procss of dosure, Al sauas have been addressed and qualiied.
S8 FFR § 264742 and ZHE24
FHAVE ALL WAIVERS AND ECRs BEEN AFPACVED AND ARE THEY NGORPORATEDT
[ ves [ 1o 17 M0, ATTAGH EXCEPTIONS LIST) BRIEF EXPLANATION
TEST AUTHORIZED BY
RECUIREVENTS EMG, DATE

DATE | TECHMICAL MGRANSTR MAGPI PREFP REP
| Zz

i ! TEST INITIATION DATE
JPL Building 144 111104
SEFIAL NUNSIERS AGTUALLY TESTED TEST TERMNATIOHDATE | QPERATING HOURS DURING EXVIRONMENTAL EXPOSURE
IO R - el
TEST DESCRIPTION
VIBRATICH ACOUSTIC PYROSHOCK SHOCK B THeRmAL vacuis | [ TemperaTuRE ATMOSPHERE | [ OTHER
AMES: X Y I AKES: X Y I FHS?JF;E_EFME-E; }Cl‘!
<TTH als &y
ﬁ&ﬁfﬂm%gg . SHOCHSS: ooo MO OF CYCLES-Bomiesit | NOOF CYCLES: .
NG Clecwoosuse. [ conn. emis. [ isoLaTion TE“F-LE“HE'-TPG]’N“;WMM"TW;:_H;W“&? )
Oeso [ man. susc. [ ran. enais, [ masnETICS ao, . - e N
WERE THERE ANY FFRs GENERATED DURIG ENVIRONMENTAL TESTS? LIST PFA NOS. / BRIEF EXPLANATION
[ ves [ 56 7 W, ATTAGH EXGEPTIONS LIST)
ARE THE POST ENVIRONMENTAL DAMAGE INSPECTIONS COMPLETE? LIST PFR NOS_/ BRIEF EXPLANATION
O ves [T W0 F YES, ATTAGH A GOFY OF THE INSFECTION
REPOIRTS. IF N1, ATTACH EXPLANATION)
WERE ALL PLANNED TEBTG/LEVELBTURATICNS ACHIEVED? LIST PR MO, / BRIES EXPLANATION
[ves [ Mo 17 O, ATTACH EXCERTIONS LIST)
[ TESTS MAVE MOT BEEN SUSCESSFULLY COMPLETED, SEE THE ATTACHED SUMMARY FOR AGTIONS THAT MEED TO BE TAKEN.
COGNIZANT ENGIEER DATE | TECHNICAL MGRINSTA MAGUFIPRER REF  DATE | ENVIROMMENTAL RECUIREMENTS ENG. DATE

{
' HARDWARE HAS SUCCESSFULLY COMPLETED THE ENVIRONMENTAL TESTS LISTED ON THIS FORM OR REMAINING ACTIONS HAVE BEEN TAKEM. INCLUDING RETEST,
COGMNTANT ENGINEER DATE | TECHMICAL MGRMETR MRG.FIPAER REP DATE m@;ﬂ. FEQUIREMENTS ENG. DATE

—%d\/m/l" 22/S %{@ finar 1!( s ?ﬁmm{_{ 2-7-05
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-30473

Attachment of HRCR Item #7: ETAS (environmental test summary)
ETAS No. HS 037 (continued)

PAGE 1 JPL 2583 R 1%8 FF

- ENVIRONMENTAL TEST AUTHORIZATION AND SUMMARY (ETAS)

{
2 o 3 vacuum thermal cycles will also be completed.

3-axis vibe was completed and is carried on AIDS#'s 243946 and 244164, ETAS#'s HS031 nad HSO32.

PAGE 2 JFL 2533 R 186 FF
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No. D-30473

JPL Hardware Requirements Certification Review — SPIRE Element

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

ETAS No. HS 037 (continued

44 BE/l W £202 Wl £ JOd

o9~ N0
Tequi g-gpT> CsRfako
[EULLER) WNNIEA £-T.

| LEOSH HO'2LD (1-0G460201) 134 FHI4S
¥4 | AON3OV | Q3NHO4H3d | NOILYHNG ? SBATT
SININNOD jssvd | 1saL 1S3131¥a | INFWNOHIANS 1S3L S L FLVMOLVH
AHVINNS 1S3L TVLNIWNOHIAN

(SY.13) AHYIWINNS ANV NOILYZIHOHLI ~/S3LTVININNOHIANT
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-30473

Attachment of HRCR Item #7: ETAS (environmental test summary)
ETAS No. HS 031
EH\FIHDNMENTAL TEST AUTHORIZATION AND SUMMARY {ErAS)

PROJECT L'DG M:ZI
Hersachel H5031
5§ TEMASSEMALY TITLE DATE BEUED
5 - JFET Modules 5/ 12,13 24104
AEFERENCE DESIGHATION NUMBER PART ND. (IF MULTIPLE, ATTAGH LIST) REV, SERIAL MO,
10200750-1 012,013
HARDWARE TYPE PRE-EHVIRONMENTAL INSPECTICIN RERGRT NUMBER (ATTACH IR)
[Jemoun [ FPucHT [ rLigHT sPagE [] omen
WIRING HARNESS PART KO, REV. SZAIAL ND.
[J emauaL [ puigsr Ces [Jse
TEST DESCAIPTION (CHECK ALL APPLIGAELE) TYPE OF TEST
Oemeveranion Clemossock Dacousme ews [ omes [ cusLipcATION [ FLIGHT ACCERTAMCE
G<] ranom visremon [ THERMAL vat. [T THERMAL ATMOSPHERE [ Pramo FLIGHT [] retest
WILL ALL TESTS/LEVERDURATIONS REQUIRED BY THE PROJECT DOCUMENTS BE PERFORMED OM THIS LMIT?
(] ves [ MO (F MO, ATTAGH EXCEPTIONS LIST) ENTER: PROJ. DOG. MO, AND REV,
HAS THE UNIT PASSED ALL PRE-ENVIRONMENTAL FUNGTIONAL TESTS?
YES [ mo 0F mo, ATTAGH EXCERTIONS LIST) BSEEF EXPLANATION
HAVE ALL DESIGN ANALYSES BEEN COMPLETED AND REQUIRED CHANGES BEEM SMPLEMENTED?
[ ez [] M0 F MO, ATTACH EXCEPTIONS LIST) BRIEF EXPLANATION
15 THE TEST ARTICLE IDENTICAL TO OTHER FUGHT UNMTS?
|:| YES (5] mica IF MO, ATTACH EXCERTICNS LIET) BRIEF EXPLANATION S¥fierers hawe been added fo the design and indudsdan this unt
ARE ALL PFAs AGAINST THIS UNIT CLOSED®
D\rgg Em [IF WD, ATTACH EXCEPTICNS LIST) BRIEF EXPLANATION PFR's in procass ol closun. Al issuss heve been addressad and qualifed.
HAVE ALL WAIVERS AND ECRs BEEM APPROVED AND ARE THEY INCORPORATED?
[ ves [ i {IF N, ATTAGH EXGERTIONS LIST) BAIEF EXFLANATION
TEST AUTHORIZED BY
COGMIZANT ENGIN| . DATE | TEGHMICAL MGR/METR MAGUPIPREF REP DAT ENNI EQLIREMENTS ENG. DATE
T Wi e il T
B ; 5 e IHHY SELTH pl
TEE!T aGEHGT' |:I-F HJLTPLE ﬁTI'.'lGH SLHM.#N' !!.hl:l TEST I:IATES'] ‘I'EST IHITIA‘I'ICIH ELATE
JPL Building 144 230
SERIAL NUMBERS ACTUALLY TESTED TEST TERMINATION DATE | OPERATING ROURS DURING ENVIRONMENTAL EXPOSURE
< /M 12, 0S jofas fod
-TEST DESCRIPFTION
VIBRATION ACOUSTIC FYROSHOCK SHOGK B reemmas vacuum | [ TewperaTure ATMosreRe | [ omner
MES Y Y I MNES K ¥ 2 FFESSuHE:qmFir
<TTH il
if&ﬂ:ﬁm% %% O — Sl M} OF CYCLES: 2<= § <a3 | NO OF CYCLES; o
EMC [Jcowm.susc. [ cono.ews. [ sowamion TEWF. Eﬁmm”mmﬁnm“mﬁ'
' o, n S
Oeso ] mao. susc. [ map. emis. [C] masnETICS vom . e o b
WERE THERE ANY PFRs GEMERATED DURING ENVIRONMENTAL TESTS? LIST PFA NOS. / BRIEF EXPLANATION
[]ves [ wics 0F pach, ATTAGH EXCEPTIONS LIST)
ARE THE POST ENVIRONMENT AL DMAAGE INSPECTIONS COMPLETE? LEST PFA NOS. ! BRIEF EXPLANATION
[ es [] mo oF YES, ATTACH A COPY OF THE MSPECTION
AEPDATS. IF N, ATTACH EXPLANATION)
WERE aLL FLANNED TESTS/LEVELS/IDURATIONS ACHIEVED? LEST PFA NOS. ! BRIEF EXPLANATION
¥EB [] w0 iF MO, ATTACH EXCERTIONS LIST)
[] TESTS HAVE MOT BEEN SUCCESSFULLY COMPLETED. SEE THE ATTACHED SUMMARY FOR ACTIONS THAT MEED TO BE TAKEN.
COGNIZANT ENGIMEER DATE | TEGHNICAL MGFLINSTR MAG.PIPREP REF  DATE | ENVIRONMENTAL REQLIREMENTS ENG, DATE

[ . ASADWARE HAS BUGCESSPULLY COMPLETED THE ENVIROMMENTAL TESTS LISTED ON THIS FORM OR REMARIRG ACTIONS HAVE BEEN TAKEN, INCLLIDING RETEET.
COGNIZANT ENGINEER DATE | TECHNICAL MGRANETR WRG.FI FREF AEP DATE MENTAL REQUIREMENTS EMG. DATE

@'f_/m/l— 2tos m — il é’mliﬂ 2-7-a5

PAGE 1 JPL 2653 R1SE FF
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-30473

Attachment of HRCR Item #7: ETAS (environmental test summary)
ETAS No. HS 031 (continued)

ENVIRONMENTAL TEST AUTHORIZATION AND SUMMARY (ETAS)
. OTHERAUTHORIZATIONPROVISIONS ANDEXPLANATIONS = == =

1 isa3-axis warm vibration test iroom temp) done on the JEET light modules SNO12 and 013, 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 IFET rack
in order to give response data,

2 to 3 vacuum thermal cyeles will also be completed,

%L; gu792- judged fu netbe due h sheke Tt (4 %

& — Jebur perGorsma d(BTRS Hso27far 3/A 1R
Trierrhni [ "f‘., f:nr*a;rh-..?at bl ﬁga%a}

ﬁfk-a :—tm_unm ‘Q\ hﬁﬂ‘\.

L

“PAGE 2 JPL 2883 R %G FF
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No. D-30473

JPL Hardware Requirements Certification Review — SPIRE Element

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

ETAS No. HS 031 (continued)

44 851 W E89F T £ 30vd

0L
TR c-gi>= seaka
[FULIH[) WNMIRA £-F

SIXE 22 TH (00T

<37 doams s § pyeice ey

Fi2000 0002

¥Led'o 00s

Fiel'o 66¥%

SO0 0oe

SO0 001

00 o2

[zH7.8] [zH]
s ] Aouanbaig

1A WP AU |
Z pum gty

IEOSH

€10

THo

(1106260201 1340 3HI4S

SLNININOD

v
/55Yd

ADNIDY
1531

Q3WHO4H3d
1531 31¥a

NOILYHNAd ¥ 573431
INIWNOHIANT 1531

s¥13

IHYMOHYH

AYVIWWNS 1S3L TVINIWNOHIANT
(SVL3) AHYWWNS ONY NOLLYZIHOHL! 331 TYLNIWNOHIANS

B 3
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Attachment of HRCR Item # 8: Test Data - Source Voltage & Noise

JPL Hardware Requirements Certification Review — SPIRE Element

JFET SOURCE VOLTAGE MEASUREMENT

Post Vibe, post bake, SN12.15 module,

For Module 12

m dewar, rm T.

PERF TEST Post Vibe, post bake, SMN12,15 module, grn dewar, Helium.

No. D-30473

= | 11/5/2004 11 11/5/2004 11/5/2004 110842 11/8/2004
T.plate | Bm T Rm T RmT K
Rm T Rm T EmT 4K 4K
vad 3 3 3 3 3
Vss 15 15 15 15 15 15
idd 1.0288 122 1.1345 0.8581 11077 1.0211
=5 1.0280 I 1218 11327 0.0608 11088 1.0223
SN 22 23 34 22 34 3E
— — — —
Channel = DELTA, DELTA DELTA ELTA DELTA
1 2 0.002 0.001 0.002 0.004 0.001
1 b 0.002 0.001 0.005 0.008 0.004
3 2 0.005 0.003 (] 0.007 0.003
4 2 0.001 0.005 (] 0.005 0.004
5 2 0.000 0.012 0.005 0.007 0.002 0.014
5 2 0.013 0.013 0.002 0.001 0.011 0.014 0
7 2 0.004 0.007 0.004 0.001 0.003 0.007 0.008 0.002
8 2 0.001 0.002 0.004 0.008 0.002 0.007 0.002 0.008
L b 0.004 0.007 0.003 0.007 0.003 0.008 0.005 0.008
10 b 0.001 ] 0.003 0.005 0.002 0.001 0.002 0.002
11 2 0.003 0.012 0.002 0.002 0.005 0.012 0.001 0.001
1 2 0.002 0.008 0.007 0.002 0.003 0.009 0.004
13 b 0.002 0.000 0 0.002 D.0D4 0.008 0 0.002
14 2 0.006 0.002 0.003 0.001 0.004 0.003 0.003 0.002
3 2 0.015 ] 0.004 0.002 0.01 0.002 0.005 0.002
16 2 0.008 o.o1 0.012 0.001 0.0D4 0.01 0.0z 0.001
7 b 0.007 0.008 0.001 0.002 0.007 0.005 0.002 0.002
18 2 0.001 0.001 0.006 0.003 0.005 0.001 0.005 0.008
19 2 0.002 ] 0.001 0.008 0.003 0.001 0.002 0.008
20 b 0.001 0.003 0.003 0.004 0.003 0.004 0 0.002
21 b 0.001 0.01 0.005 0.001 0.002 0.01 1]
) a 1.044
b 0.004 0.005 0.001 ga| D001 0.002 0.003 0.002 1]
- )
3 a 0 0.001 0.011 E:ZE 0.002 0.002 0.008 0.1z 0.002
a D.982 0.851
M 2 0.001 0.011 0.003 (] i 0.011 0.002 0.004
0.023 0.081
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JPL Hardware Requirements Certification Review — SPIRE Element

Board S/N 022 in Module S/N 012

No. D-30473

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

Pwr1 Pwr2 Pwr3 Pwrd Pwrb Pwrbh Pwr7

vdd (V) 28 28 28 28 28 28 26
Vss (V) -1.7 -1.8 -1.9 -1.85 -1.75 -1.6 -1.5
Vdd' (V) 2518 2.507 2495 2501 2512 2.53 2.342
Vss' (V) -1.424 -1.513 -1.602 -1.657 -1.469 -1.336 -1.248
Idd (mA) 1.081 1.0867 1.1682 1.1462 1.1025 1.0372 0.989
Iss (mA) 1.0433 1.1243 1.13 1.1086 1.0651 0.9997 0.89524
| {mA) 1.06215 1.1055 1.1491 1.1274 1.0838 1.01845 0.5707
P (mW) 41869953 444411 4 7078627 4 5749892 | 43146078 39373277 34584813
Channel Num Vn@150 Hz |Vn @150Hz  [Vn @150 Hz [Vn @150 Hz  |Vn @150 Hz
Channel: 1 857 9.36 953 12.68 13.99 13.85 9.18
Channel: 2 9.51 6.81 7.30 7.18 8.20 11.35 9.73
Channel: 3 19.83 11.28 852 10.28 14.21 26.98 41.15
Channel: 4 6.77 6.81 6.21 6.34 5.60 6.82 9.20
Channel: & 2233 12.03 7.79 972 13.01 42 45 114.55
Channel: & §.96 1.67 6.76 6.77 8.01 11.42 32.56
Channel: 7 20.07 10.52 7.67 9.79 16.12 33.08 25.73
Channel: § 7.36 6.44 7.15 7.85 8.18 6.83 10.72
Channel: 9 6.48 5.90 6.69 6.11 5.50 6.52 7.74
Channel: 10 2592 17.89 12.86 12.95 23.85 42.74 36.60
Channel: 11 13.87 10.30 525 8.30 1197 20.68 53.01
Channel: 12 9.96 6.67 6.04 532 7.00 15.35 9.7
Channel: 13 6.19 6.32 473 8.26 534 8.25 13.20
Channel: 14 6.97 6.07 6.34 8.54 758 8.98 12.65
Channel: 15 6.55 6.57 6.17 9.06 7.07 9.54 19.05
Channel: 16 6.98 6.21 576 6.64 6.57 9.00 19.42
Channel: 17 713 6.92 9.56 8.44 8.07 6.93 8.87
Channel: 18 11.86 11.82 11.66 10.16 11.61 11.84 12.27
Channel: 1% 8.10 B.25 770 8.61 947 10.81 11.24
Channel: 20 8.78 6.20 555 7.89 6.28 9.01 21.35
Channel: 21 6.79 7.81 7.84 8.92 7.45 6.75 10.02
Channel: 22 7.36 7.26 6.92 7.63 7.00 7.52 8.1
Channel: 23 4.87 5.87 5.05 4.95 6.65 6.19 6.79
Channel: 24 7.69 6.85 7.84 7.67 7.31 6.51 8.26
Median 7.50 6.58 7.03 8.28 7.79 9.27 12.46
Overall Mean 10.50 8.24 7.37 8.34 941 14.14 2353
Good Mean .04 7.82 7.37 8.34 8.45 8.78 9.86
MP Regd 15

Yield 0.83 0.96 1.00 1.00 0.92 0.75 0.58
# Good Ch. 20 23 24 24 22 18 14
# Bad Ch. 4 1 0 0 2 6 10

JFET_Mod12_brd22_Moise_perf.xls
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JPL Hardware Requirements Certification Review — SPIRE Element

No. D-30473

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

Board S/N 023 in Module S/N 012

Pwri Pwr2 Pwr3 Pwrd Pwrh Pwrshb Pwr7 Pwr8

Vdd (V) 28 29 28 28 28 28 28 27
Vss (V) -1.8 -1.8 -1.7 -1.6 -1.65 -1.67 -1.63 -1.5
Vdd' (V) 2518 2618 2528 2.538 2533 2.531 2.534 2.449
Vss' (V) -1.624 -1.624 -1.435 -1.346 -1.39 -1.408 -1.372 -1.256
Idd (mA) 1.0838 1.0858 1.0441 1.0042 1.0239 1.0321 1.0159 0.9612
Iss (mA) 1.0412 1.0424 1.0015 0.9616 0.9616 0.9894 0.9737 0.9154
| (mA) 1.0625 1.0641 1.0228 0.9829 0.99275 1.01075 0.9948 0.9403
P (mW) 4294625 44075022 40533564 3.8175836| 3.89455825| 3.98134425 3.8866888 3.4838115
Channel Num Vn @150 Hz  (Vn @150 Hz  |Wn @150 Hz [Vn @150 Hz  [Vn @150 Hz  [Vn @150 Hz
Channel: 1 19.12 14.42 2949 45 15 4192 3594 4183 32 91
Channel- 2 h A3 6.25 8.03 7.79 7.93 749 6.59 14.62
Channel- 3 657 677 651 727 7.20 6.62 978 1017
Channel- 4 6.56 737 574 6.10 736 6.08 1115 10.07
Channel- 5 6.07 6.57 714 6.43 T.02 728 6.90 13.64
Channel: 6 6.71 7.44 9.86 15.05 11.64 10.91 1218 21.26
Channel: 7 7.46 5.14 7.82 17.07 10.75 9.85 11.64 34.13
Channel: 8 10.68 9.40 18.46 2454 23.36 16.62 2253 43.50
Channel: 9 10,13 9.40 11.29 12.05 10.98 9.86 10.89 17.80
Channel: 10 7.90 8.48 9.94 13.88 11.51 10.69 13.68 19.58
Channel: 11 6.69 6.70 9.76 10.44 11.27 10.02 13.26 14.20
Channel: 12 7.29 6.29 8.42 13.86 12.83 9.97 11.01 31.14
Channel: 13 8.60 9.13 10.12 15.91 15.41 12.54 15.88 4531
Channel: 14 11.62 13.09 13.13 1724 13.69 13.36 1565 34 14
Channel: 15 960 10.50 10.99 1548 13.01 12.06 14.49 27 44
Channel: 16 6.36 8.04 7.08 924 7.01 6.50 7.86 19.30
Channel: 17 6.60 716 847 927 852 875 1015 16.73
Channel: 18 7.38 7.02 6.30 6.12 6.79 6.80 6.87 7.59
Channel: 19 747 7.36 576 9.32 8.14 8.51 9.67 20.16
Channel: 20 743 11.84 9.04 14.93 10.78 12.50 14.09 35.81
Channel: 21 T7.25 848 6.26 8.42 8.05 7.26 7.89 12.68
Channel: 22 h 99 6.63 676 10.30 799 7.89 770 25 83
Channel: 23 651 6.0h 7.20 1061 6.28 745 7.56 16.32
Channel: 24 6.71 779 875 1480 10.96 5 80 11.98 26 14
Median 727 741 844 11.33 10.76 982 11.08 19.87
Overall Mean 8.02 823 968 13.39 11.68 10.62 1265 23.02
Good Mean 754 823 838 10.05 951 919 1027 11.85
MP Reqd 15

Yield 0.96 1.00 0.92 0.71 0.88 0.92 0.83 0.29
# Good Ch. 23 24 22 17 21 22 20 7
# Bad Ch. 1 0 2 7 3 2 4 17

JFET Mod12_brd23 Noise perf.xls
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-30473

Attachment of HRCR Item # 9: SPIRE MIUL Cover Page
MIUL = Material Identification & Utilization List
Declared Materials List's and Processes List are not included in this HRCR

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/

M. Knopp M&P Engineer
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-30473

Attachment of HRCR Item # 11:

See End of This HRCR Package for
“JFET Module Handling Document”

Page 20 of 35



JPL Hardware Requirements Certification Review — SPIRE Element

No. D-30473

Attachment of HRCR Item # 14: JFET Module Top Assembly Drawing 10209750-1
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N Y I I |
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A THHTEW TEM B, WUT, S0 THAT MEW 4, SPAINE, & COWPREBSED BY 3—L5 TLRNS OF e = — = JFET MODULE 7
ITEM & WLT FROM FREE HEIGHT. T i i =T == =
NOTES: UNLESS GTHERWSE SPEFIED. g T iy | i wm“:z i = =l A1 | 23835 | 102057460 | ¢ |8
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-30473

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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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-30473

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

Hardware D 3 FET SN 12 /S )
Date Time AIDS [Power| Mate | Demate | Transport Notes
/slo4 244299 x x 103 - {3
W/sloa - X S W _pach  bead e S\
n /5l & pr~e vt '
w (9 vy - Yoncd Lpy2  (77k)
114 (vY o Frnshe  hollee (4 )
1L /a /oy o X S hers b Y L i ol
W/ L o/o4 o x 2 hec - o
“/II!O‘? - * 1 W ' rr . ' I ¥s
v/ lot & % 2 Wrs | ba ’ 1
/(oY - B 2 s wsegd 34, msin dads, CMRE
w/iz(oY - x 3V | bed 35 cab  (MER
w /2 Loy 4 beadn e -y '
sz 1tloy o x | x Swidch  Connecke Au Lix Qab v/ SMNIZ
w/le(oa vy at ‘ )
W/ (7 (o4 as dn LU2  roliuen
w/(4loy o x frob  Lival (£SO,
U ((q(sy fr x b W5, Lowd 27, owise dladn
wi22loy o x Z Wws bond 22, reise dair
wztloy ~ v L s b eod 253 poisd  dafg
w(2d (o4 g X 2 _hr o L
123 feqy 2 x g~ .J-aa.:'n . CMER
\c (73 /oYy e X 2 s el 22 opin, oMRE
W (36 ]0Y o < Shr ol board we SV,
2/ [0y ol x r L3 — 193 '
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JPL Hardware Requirements Certification Review — SPIRE Element

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

No. D-30473

IHardware 1D 'J'_F: ET (T'\/M 12, (3
Date " Time AIDS | Power| Mate | Demate | Transport Notes
afzYy 243900 X o> — <7
alzY 2430 fvay o, b o R0
a/ 26 bock h o dep , Pressvre
4(26 X \S® —> |¥3 '
4(Z¢ 243944 x | % Take Qrtvioe  vecen S.V. btasuesd”
4/2% i ® VT3 1%y
a(24 “ fumt ot tice  (57,4bo 2)
1(2 1 X MY == 183
%lnl’\l = x {nstell fnto gra  dovsn ) yomem—ST—
= oy x wee SV, Sk eech  love)
' Lo/ 1 x (€3~ 183 (eable. 14w SMZ)
¢Fe_ Z2¥537Y4
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JPL Hardware Requirements Certification Review — SPIRE Element
Attachment of HRCR Items # 24 & # 25: Mate/Demate & Operation Logs (PWB S/N 22)
OPERATION LOG SHEET - SPIRE JFET BOARDS MODULE
Med. 12
L USE THE "NOTE" COLUMN TO DESCRIBE ACTIONS
DEVICE/BRD S/N: 020~ ( (> ) PROJECT: SPIRE/JFET BOARD
PWR | PWR MATE DEMATE =
DATE | TME | aomie| oN | ofF [7AAT 388 T Joe T o001 0T T88 TOee 1555 TRANSFORT NG
%-2-4 [T Lopu] Ngw T [ ] ) [ Sh' TR ON- & periare
5-%5-4 (255044 | NOJ RN I
-4~ N = A @up § BRSNS TEST
4.5-4 NAN ] Ll == !
4-30- N e e e = it
{-20-4 MW | | [ B o i ;
-5y N dJ &P 9 offasns
7~(5-¢ N | Syuece
96— ¢ AN s W Wl e 7 A A el 2 PEMATE SKVER; pihrr
(1-/$S- 4 ST M| v | | | | r | r | v DUpce risy
e ST 1A V| ¥ D J, CrAes7§
224/ S7_N e | o] | & GuUP§ criASe §
i-22-Y Z g v | & | &) v | # SO  TL27
1-23. " 7wz et e== 7 W= NP & ciprssi3
7-27- Y B.aow| | — AN E = QOUPE TEST
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-30473
Attachment of HRCR Items # 24 & # 25: Mate/Demate & Operation Logs (PWB S/N 023)

OPERATION LOG SHEET -- SPIRE JFET BOARDS MODULE

[\401. |2

USE THE "NOTE" COLUMN TO DESCRIBE ACTIONS
DEVICE(BRD S/N) 035 (% E}ROJECT SPIRE/ JFET BOARD

PWR | PWR MATE DEMATE
DR | il QQ-I%{’!;\‘N ON | oFF [JAATJBB [ JoC [ JoD | JAA | S s TRANSFORT NOTE

3-9-% (V30| N | R [ ] T Ohvgh o N

2-3- 4 1'73p| RN L1 [ ‘ v & D4 et
3/1a(ey N :
|4-5-04 N GMD S OtfsaIS - ShUPR op
g-s-0Y Ord | — SOUECE  TEET ¥
(50 N GuP 9 cmtens - o
ey 5‘_0)[ ”N = e SDHM TEST "
&-(-09 i v Al Al Al v v el v« DE MATE Shuers MATTZ
9-/5-0Y S Taylh | Ll e | T GIND o CpAss
-(6-0L | of ww| ¥ [ ~ o i A UBL 75 7
9-22-94 ST o I | T Ca GNP § clAsr

0o C7 M |l rE| L=l Shypce TEST
7-23-0Yf 57 NA/ e e | — | e GND S Criasers

|l v | | Mot e Ts7
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-30473

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-30473

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
8 |SIGMAL V- B |SICHAL w— B |SIGNAL F+ 8 |vex B |SIGNAL P+ G
9 |SIGNAL W— F |SIGHNAL W 3 |BIGHAL M- 9 (BIAR GND 9 |SIGHAL N-
10 [SIGHAL K- 0 [SIcNaL - 0 [SIGHAL - W |ved 10 [SIGNAL L—
11 |SIGNAL Y- 11 |SIGNAL Y-' U |SIGNAL K+ 11 [H=- 1L [SIGNAL K+ 1
12 |SIENAL Z- 12 |3IGNAL I 1¥ |SIGNAL I- 12 [CHASEIE GWD 12 |SIGNAL I-'
19 |FFU GNO 13 |FPU GNIY 13 |SIGHAL H+ 13 |H- 13 |SIGNAL H+
1+ [SIAL M- 14 [SIGNAL H-' 14+ |SIGHAL F+ 14 | vokd 14 [SIGHAL F+
15 [SIOWAL N- 15 |SIGHAL H-' 15 [sIoNeL E- 15 |EmE oo 15 |SIGNAL E— F
16 |SIGWAL P- 16 [SIGMAL P-' 15 |SIGHAL C+ 16 |FIGNAL C+
17 |sicvaL R- 17 |SIGNAL R~ 17 |siGNAL B- MIDEETREERVIEELS 17 |siGNAL B
18 [SIGNAL 5 18 [SIGNAL §-' 18 [SIGHAL A- B FIK PLRPEE 18 |SIGNAL A~ L
19 [SIGNAL T- 13 [SIGNAL T-' 19 |BIAS GHD T Ve 13 |B1AS GhD'
B [SIGNAL Ut B0 [SIGNAL U+ 20 |sIGHAL Z+ 2 ¥+ 20 [SIGHAL Z+
Bl [SIGNAL v+ 21 [SIGNAL v+ 81 |SIGNAL X- 3 [n+ 21 [SIGHAL X'
72 |SIGNAL W+ 28 |SIGNAL W+ 72 [SIGHAL W+ 4 |¥ 22 |SIGHAL W+
B3 |SIGNAL %+ 23 |SIGNAL &+ 73 [SIGNAL U- Sl 23 [SIGNAL U- e
24 [SIGAL Y+ 24 [SIGNAL T+ 24 |SIGHAL T- £ |H+ 24 |SIGHAL T
5 [SIGAL 2+ 25 [SIGNAL Z+ PS5 |SIGNAL R+ e | 25 [SIGNAL R+
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+
1 |SICHAL A+ L |STEMAL b P9 [SIGNAL - L= 25 [SIGNAL J—
Z |SImNAL Br = |SIGHAL B+ =0 |etona 1r 12 |CHASSIS GHIY SN D
3 |SIGMAL C+ A |SIGNAL C+' a1 |=IGHAL G- 13 |H-' M | SIGHAL G
4 |SIGMAL D+ 4 |SIGNAL I+ = |=IonAL Fo 14 | wokd' 23 |SICNAL F—
S [SImAL E- 5 |SIGHAL £+ = oo o 15 |BIAS BT SaBlSiciiNDy H
CIISIEHACEE EN STGHRALRT:S 34 [SIGNAL C- 3¢ |SIGNAL C— oy
| SICHACYGS i STEACY 05 [RIGNAL A a5 [ZIGNAL A+ I“:?-
8 |SIENAL H- B |SIGNAL H-! 36 [SIGHAL Z- 36 [SIGNAL 2 -
S SICNALE = S SIGHAC = 37 |SIGNAL Y- 37 [SIGNAL Y~ o
LI STCNACY S| STCHACE e 36 [sIGNAL N+ 38 |SIGNAL X+ N
LI SICHACKS AN SToHACEES 79 |Gl v- 33 [zIGNAL w-+ —
12 |SIENAL L- 12 |SIGHAL L~ 4D |SIGHAL U+ 40| SIGNAL U+ Fec |
i3N|RRUNGHD LI REUIGHE: 41 |SIGNAL 3+ 41 |SIGHAL B+
4 |SIGNAL A 19 |SINAL A~ 42 [sIGNRL R- 42 |sIGNAL R—
IS|SIGHACYE L3 STONACE 43 [s1GNe m+ 43 |SIGNAL N+
16 |SIGNAL &- 16 |SIGNAL C— 44 |sIGHAL M- 44 |SIGNAL M— B
17 _|SIGNAL D- 17 |SIGNAL 1 45 [sIGNRL K- 43 |SIGNAL K—
IR STCHATYE o LR] SIGHACNE 46 [SIGNAL v 46 _|SIGNAL 1+
ISRISIGHACYES LS SToHA Rl 47 |SIGHAL H- 47 |SIGNAL H- |
CIMIS AT EoR] ST NG 48 _[SIGNAL G+ 4B |SIGNAL G+
ELMISTCHATYIS EIN] ST Rl 45 [SIGNAL E+ 45 |SIGNAL E+
ECH|SICHACSLY ECN| SIGHACY! 2 S0 |SIGNAL D- 50 |SIGHAL D— o
33 [SIGNAL J+ 23 [SIGMAL 4+ 5 sIohAL 5 SRlscEmE £
B4 |SIGNAL K+ 24 |SIGNAL K+ ——= = B
85 |SIGNAL L+ 25 |SIGNAL L+ |A|| 25855| 10208722 |a g
[mr e UNCLASSIFIED [wome wa
12 [ 11 14 [ ] [ —— ——— 5 3 1 ==
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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.



SPIRE JFET Electrical Handling Document
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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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