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JPL Hardware Requirements Certification Review — SPIRE Element No. D-30474
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 013 FLIGHT | N/A 923845 275.8gm / 305gm
. . Y| S '
Check applicable answer and provide NI|N :
explanation in remarks column g ola Remarks Data Attachments Signature & Date
1. Are all drawings and specifications X 14. Latest Top Assembly drawings Co ni Eng
complete, approved, released and frozen? [X] Attached [ ] None /cf‘/éy
2. Do the released drawings and 15. List of open ECRs Pi
specifications reflect all approved changes? A [ ] Attached  [X] None i}évz??ﬂ—‘— 2//‘@&5
3. Is hardware identical to other hardware | 16. Waivers (RFW request for waiver) | QA Engineer / clov
delivered? If no, provide difference list. 04 Attached  [] None AN, v .
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 8 — )20 Z/is/fss
5. Are all IR and MRB dispositioned and X 18. Open PFR on this H/W zM."ssion Assurance Mgr.
concurred by QA? [ ]Attached  [X] None A — )Ll Z[i845
6. Is complete as-built list information X 19. Open PFR on similar H/W mejecf Office
included in the build book? []Attached  [X] None —\~0f Z/a/fos
7. Have all required environmental tests & 20. Handling Document = See Item 11 Mm 2/i§fo5
analyses been completed? X ETAS gtached [X] Attached [ ] None %i
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 [X] 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 X E::t:hpig"sﬁﬁf:‘zi ;’r‘gl ':;g';met;s"sm 23. Qualification Status
contamination control requirements? reqiiitements. 98| [ Attached ] None
11. Are all shipping containers, shipping and ; 24. Mate / Demate Record
special handling procedures ready? X w66 Aliached BosumentiD-26790 P Attached [ ] None
12. Is additional work required to bring this X 25. Operating Log
hardware to flight readiness? [<] Attached (See Item # 24) [ ] None
13. Is this hardware acceptable for flight? X e MER

Attached [ |None
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-30474

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 (HRCR)

Junction Field Effect Transistor (JFET)
Flight Module

10209750-1 S/N 013

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-30474

Module 10209750-1 S/N 13 S/N 13

PWB 10209760-1 S/N 33 S/N 39
Membrane

10209758-1 J6.10.6 J6.15.4
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-30474

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-30474
EIDP Coverpage For JFET Testing |
Unit Identfication
Name JFET PFM Module
Part # 10209750-1
SN #013
Environmemtal Testing
Axes Duration/#
Tested Temp of Cycle |Requirement Source Waiver
S5ED,
Random Vibration Test Y. Z EmT 1 mindaxis [X, Y, Z JFET-DES-O7
S5ED, HR-5P-JPL-
High Level Sine Vibe Test Mone MA MA Y. Z JFET-DES-O07 RFEW-005
Bakeout MNA B0 C 25 hrs » 24 HRS
Thermal Cycles A, RmT to 80 K 2 Kinimurm 1 D-20540
Performance Characteristics
Specification Source Waiver
FPower needed for =11 bad channels 11 mW for CQM, 5350, HR-5P-JFL-
[Min Pari.) 715 mW T mW for PEMVFS JFET-TEC-05, JFET-PER-02 RFW-004
FPower needed for <4 bad channels 11 mW for C2M, 5350,
[Design Valus) 828 mW T mW for PFM/FS JFET-TEC-05, JFET-PER-02
Power neaded for 100 %
Yield per unit B.86 mW A& M&
Medizn Moise at < 11 bad chs. 10.02 nWirtHz <15 n\irtkz | <7 nvirtte S350, JFET-FER-O1
Median Moise at < 4 bad chs. 7.88 n\irtHz Min Design 555D, JFET-PER-01
Median Moise at 100 % Yield. 5.77 n\irtHz | Performance Valus 555D, JFET-PER-D1
# of Channels over the 555D,
max. offset voltage o < 15 m\/ BDA-DRCU-27

Common Mode Rejection Ratio

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

5550, BDW-DRCU-11

Board Level Details

Board SN 033 Board SN 033
(JAA-JDD) {JAA"-JDD') Source
# Channels Tested a4 | 24
2550,
Median Moise at 3.5 mW 11.38 n\WiHz 8.32 n\inHz JFET-PER-01
# of good channels G68.7% 75 % 2550,
at 3.5 mW 16 Yield 18 Yield JFET-PER-02
Power Needed for S5ED,
100 % Yield 4.5 mW 446 mW JFET-PER-02
Median Moise at High Powsr (w' 100 2550,
o Yield) 8.78 ninHz B.73 nVinHz JFET-PER-01
Median Gain at High Power 0.88 0.87 A
Heater Resistance, 44 Reference valug 268 kY 2.88 kD1 A
Definitions |
Good Channels : |Moise less than a min. performance value of 15 n\WitHz
ield : |# of Good Channels / 24
Filenames |

Moise Measurements

: [JFET_Mod13_Moise_perf.pdf

Source Voltages (RmT, 4K)

: |JFET_Mod13_Source_Voliage Data. pdf

Hotes

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

2

All Moise Measuremeants were made with

the inputs shoried to ground

3

Type of membranes:

SM033-87 % Oversiched (Solid)
]

SM028: 30 % Oweretched (Pedoratad)
]

Page 7 of 36




JPL Hardware Requirements Certification Review — SPIRE Element  No. D-30474

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

RFW/RFD Number: | HR-SP-JPL-RFW-014

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 013

End Items(s) Affected (Hardware, Software)

Name CI-Number Model(s)

JFET Module p/n 10209750 s/n 013 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 7.15 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 7.15 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 8.96 mW.

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-30474

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

Page 9 of 36



JPL Hardware Requirements Certification Review — SPIRE Element  No. D-30474

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

Note: The initial S/N 013 module originally failed test due to a failure on
board 10209760-1 S/N 030 (Ref. ETAS No. 035 and a closed PFR No.
Z85374). The failed board S/N 030 was subsequently replaced by
board 10209760-1 S/N 039 into module S/N 013. Then module S/N

013 was then vibrated and has passed final performance tested (see
ETAS No.HS036).
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-30474

ETAS No. HS036

EN\'IHGHHEHTAL TEST .A.UTHUH IZATIDH AN D SUMHhH‘f {EI'AS]

© ATEMASSEMBLY TITLE DATE ISSUED
E JFET Modules SN 13,44 1106105
REFERENCE DESIGNATICH NUMBER PARAT NG, (IF MULTIELE, ATTACH LIST) AEWV. SERIAL MO,
10208750-1 o13,peddt §rq )06

HARDIVIARE TYPE PRE-ENVIRONMENTAL INSPECTION REPORT MUMBER (ATTACH IR}
[Jemaua [ FuiGHT [ eugsT sPARE [ aTHE=
WIRING HARMESS PART NO. REW. SERIAL MO,
[ emaua 1 FLighT Oes ==
TEST DESCAIPTION [CHEGK ALL APPLIGABLE) TYPE OF TEST
O smevenanon  [Jreveoswock [acousme CJewe  [Jomea_ ] auauricaTion (] PLGHT AGGEFTANGE
[ neecw viaramion B THERMAL vaz. [T THERMAL ATMOSPHERE PAOTO FLIGHT [] r=vest
WILL ALL TEST&LE’E&BJH.RHWS REQUIRED BY THE PRCUJECT DOCUMENTS BE FERFORMED ON THIS LINITT
[ ves ] 0 {IF O, ATTACH EXCERTIONS LIST) ENTER PRC.. DOC. NOL AND REV, ___
HAS THE UINIT PASSED ALL FRE-ENVIROMMENTAL FUNCTIONAL TESTS?
(<) ves [] No §IF MO, ATTAGH EXGEPTIONS LIST) BRIEF EXPLANATION
HAVE ALL DESIGH ANALYSES REEN COMPLETED AND REGUIRED CHANGES BZEM IMPLEMENTED?

YES N (IF MO, ATTACH EXCERTIONS LIST) BRIEF EXPLANATION
15 THE TEST ARTICLE IDENTICAL TO OTHER FLIGHT LBIMS?
[ ves (2] W 0F MO, ATTAGH EXCERTIONS LIST) BRIEF EXPLANATION Stifionars have bosn addsd 1o the design and includedon thés unil
ARE ALL PFRs AGAINST THIS UNIT CLOSED?
] ves [ o IF MO, ATTACH EXCEPTIONS LIET) gﬁnfpiax:ﬂﬁ:mm‘a in process of ciosure. Al issuas heve Deen sddrssed and quaiied,
HEVE ALL WAIVERS AND EGRs BEEN APFROVED AND ARE THEY INCORFORATED
[ ves (] o {IF Ny, ATTACH EXCERTIONS LIST) ERIEF EXFLANATION

TEST AUTHORIZED BY

> DATE JPiPREP REP DATE

.. _1/_#{:5

TECHMICH. MGRANSTR

TEST .ﬁ.GENE‘f [ d HLILTlF‘LE. -'-'I'I'-T-H SUMW'.H'I" AND TEST DATES) | TEST I"I'I‘HFLTFDN DATE ﬁ.DGMMTEJ OPEHM'ING HOLRS PRIOA TO FIRST ENVIROMMENTAL TEST
JPL Buiding 144 11004
SERIAL NUMBERS ACTUALLY TESTED TEST TERMBATION DATE OPERATING HOLURS DURMNG ENVIRONMENTAL EXPOSURE
Sial w3
TEST DESCRIPTION
VIBRATICN ACOUSTIC PYROSHOCK SHOCK B¢ mHERMAL vacuum | [] TEMPERATURE aTnDSPRERE | [ omHER
MES X Y Z ANES: X ¥ Z | PRESSURE: «I0ES
smevieremon 100 O OO0 | awderTy
BANDOM '-'EH.F.TNE E E SHOCKEIANES: NO OF CYGLESBe=d=f | MO OF CYCLES: —
EMG |:| om0, SUSE, D COMD, EMIS. D |EOLATION TEMP. LEVEL (") AND ACCUMULATED DURATION HRS )
] WOT: % h OOLD:___ ", h
O [] man. susc. ] rip. emis [ mesneTics . . i o )
WERE THERE ANY FFRs GENERATED DURING ENVIRONMENTAL TESTS? LIST FFF HOE.  BRIER EXPLANATION
Oves [ me {1F W0, ATTACH EXGEPTIONS LST)
ARE THE POST ENVIRGNMENTAL DAMAGE INGPECTIONS COMPLETE? LIST PFR MOS. / BRIEF EXBLANATION
D YE& D N {IF YES, ATTACH A GOPY OF THE INSPECTION
AEFORTE. IF NO, ATTACH EXPLANATION)
WERE ALL FLAKNED TESTS/LEVELS/DURATIONS ACHIEVEDT LIST FFR NOS. | BRIEF EXPLAMATION
[ ves [ Mo @ Mo, ATTAGH EXCEPTIONS LIST)
[ TESTS HAVE HOT BEEN SUCCESSFULLY COMPLETED. SEE THE ATTACHED SUMMARY FOR ACTIONS THAT NEED TO BE TAKEN,
COGMIEZANT ENGIMEER DWTE | TECHNICAL MGAAMSTA MAGPIPAER AEP  DATE | ENWIACHMENTAL REQUIREMENTS ENG. DATE

{'l_ AROWARE HAS SUCCESEFULLY COMPLETED THE ENVIRONMENTAL TESTS LESTED OM THES FORM OR FIEW-INNG ACTIONS HAVE BEEN TAKEN, NCLUDNG RETEST.
COGMEZANT ENGINEER DATE | TECHNIGAL MGRANSTR MAG.PIPREP REP ENWIRONMENTAL RECUIREMENTS ENG. DATE

/%W 2[0S Mﬁ‘—* ?7'9"/5 MM 2705
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-30474

ETAS No. HS036 (continued)

PAGE 1 JPL 2583 R 98 FF

EI'WIFIDNHEHTAL TEST AUTHDHIZATIOH AHD SUHHA.FW [ETAS]

'['L._.. 15 & 3-axis warm vibration test {room temp) done on the JEET flight modules SN&E2 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 JFET rack
in order to give response data.

2 to 3 vacuum thermal cycles will also be completed.

This unit a 3-axis ambient vibe already completed.  An electrical problem was discovered after vibe and PFR #
ﬁg&was generated. The problematic channel was removed from the flight wiring scheme and replaced with a
hi

v channel, Tl'us wibe will act to qualify the pnil for flight. This unit, therefore, will see 2x 3axis vibe tests.
2g 5371« ij:ka'mﬁ! r&wﬁ
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No. D-30474

JPL Hardware Requirements Certification Review — SPIRE Element

ETAS No. HS036 (continued)

244 8| Y B Td" £ 39d

HOL=
UL S-ET> CSI[0AD
[FULI[ WWNNIIEA €-Z-

1

SEXT 283 ZH 00T

-0 daams omis 3 gy sivw gong

vLZ00'0 | 0002
#1200 | 00S
¥I200 | BBF
500 DOE
500 Dol
10°0 0z
[ZH T3] [ZH]
radg Aauanbary
1, WOPUEY AWML |
Z pumy Y ¥
9¢0SH W'El | (1-08L60201) 1340 3HIdS
v ADNIDY | O3WHO4H3A | NOILYHNO % STEAT]
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-30474

ETAS No. HS035

L ENVIRONMENTAL TEST AUTHDHIZﬂTlﬂN AND SUHM.‘-\H‘I’ [ETRS}
e p{mm;@ﬂﬁ 7 AUTHORIZATION RS e e e
L0 N
H50a5
YETEMASSEMELY TITLE DATE [53UED
AE JFET Modules 5N 13,14 12100384
REFERENCE DESIGAATION NUMEER PAAT NOL. {IF MULTIPLE, ATTACH LIST) REV. SERIAL N,
102087501 013,014
HARDWARE TYPE FRE-ENWIRONMENTAL INSPECTION REPORT MUMBER [ATTACH IR)
[ emousaL (9 FusaHT [0 FuicHT searE [ omver
WIRING HARNESS PART WO, HEY. SERLAL MO,
] emanac [ ruct CJew [se
TEST DESCRIPTION [CHECK ALL APPLIGABLE) TYPE OF TEST
[ smE vigramion prRosHock [Jacousme CJewc  [Jomer I:l CUALIFICATION [ FuisT AccepTaCE
[=] RAMDOM VERATION THERMAL WA [ ] THERRAL ATMOSEHERE ] PROTO FLIGHT F mETEST
WLL ALL TESTSILEVESDURATIONS REQUIRED BY THE PROJECT DOGUMENTS BE PERFORNED ON THISUNT?
(=] ves [ o (F a0, ATTAGH EXCERTICNS LIST) ERTER PROJ. DOC. NOL AND REV.
HAS THE UNIT PASSED ALL PRE-ENVIRONMENTAL FUNCTIONAL TESTST
(] ves [ roca fIF w0, ATTAGCH EXCERTIONS LIST) BRIEF EXPLANATICN
HAVE ALL DESIGN ANALYSES BEEN COMPLETED AND REQUIRED CHANGES BEEM IMPLEMENT ED?
YES [ mica IF b, ATTACH EXCERTIONS LIST) BRIEF EXPLANATICN
15 THE TEST ARTICLE IDENTIGAL TE OTHER FUIGHT UNITS?
[ ves [<] O iF ND, ATTACH EXCERTIONS LIST) BRIEF EXPLANATION Stitenars kave boen added to the design and includedon ths uni
ARE ALL PFRz AGAINST THIS UNIT CLOGEDY
Oes [<] Mo 0F MO, ATTAGH EXCERTIONS LIST) BRIEF EXPLAMATION PFR's fin procsss of dosure. A issues have been addmssed and qualtied
enmepd for ongaing disgnosis of kst fwa units (12.13)
HAVE ALL WANERS AN ECRe BEEN AFPROVED AND ARE THEY INCORFORATED?
B ves [ 1y iIF My, ATTAGH EXCERTIONS LIST) EAIEF EXPLANATION
TEST AUTHORIZED BY
DATE

COGNZANT y I. H DATE | TECHMI MERMSTR MAGP| PREP REP CATE
Y/ ' M — S

. HEUHULI‘.TED WEFI.I'.TNG HL‘.!.IR% PFlIDFl TG FIFIST EH'I.I1FTCNLEHT.¢|L TEST

| TEAT AGENCY (IF MLLTIPLE, ATTAGH SUMMARY AND TEST DATES]

TEiBT NITIP.TDH IJ.ATE
JPL Building 144 12407104
SERIAL NUMBERS ACTUALLY TESTED TEST TERMINATION QATE DPERATING HOLIBS DURING ENVIRONMENTAL EXPOSURE
TEST DESCRIFTION
VIBRATION ACOUSTIC FYROSHOCHK EHOCK B mHermaL vacuuw | [ TemPERaTURE ATMOSPRERE | [ oTHER
ANES: X Y Z AMES: X Y Z PRESSHURAE: <1025
srevieraton (1000 O oOong | «=m Jete\e
BANDOM VIBRATION E E E CUOCKTIENE: KO OF CYGLESfe=tr=8= | MO OF CYCLES: R
EMC D COMD, SUSC, D COMD, EMIS D |SOLATEIN TEN, LEVEL (7c] AND ACCLUMULATED DURATION [HAS.|
HOT: -1 h  GOLD; G h
ESD AAD, SUSC. - -
O O [ rao. emis [ masmencs il . | i, S
WERE THERE ANY PFR= GEMERATED DURIMG ENVERONMENTAL TESTS? LIET PFA MOE. ! BRIEF EXPLANATION
[Jves [] Mo (F WO, ATTACH EXCEFTIONS LST)
ARE THE POST ENVIRONMENTAL DAMAGE INSPECTIONS COMPLETE? LIST BFE NOS. ! BRIES EXPLANATION
[ ves [ Mo g YES, ATTACH A COPY OF THE INSFECTION
REPORTS. F MO, ATTACH EXPLANATICN)
WERE ALL PLAMMED TESTEAEVELSDLURATIONS ACHEVED? LEST PFR NCIS. | BRIEF EXFLANATION
| [ves [ ma iF by, ATTAGH EXCEPTIONS LIST)
D TESTS HAVE NOT BEEN SUCCESSFULLY COMPLETED, SEE THE ATTACHED SUMMARY FOR ACTHONS THAT MEED TO BE TAKEN.
COGNIZANT ENGINEER DATE | TECHNICAL MGRAMSTR MAGLS PREF REP CATE | EMVIRONMENTAL RECUIREMENTS ENG. DATE
{ _ HARDWARE HAS SUCCESSFULLY COMPLETED THE ENVIRONMENTAL TESTS LISTED 06 THIS FORM OR AENAINING .u:nous HAME BEEN TAKEN, INGLUDING RETEST.
COENIZANT ENGNEER DATE | TECHMICAL MGRINSTR MRGUPIFREF REP [DATE CRMENTAL REGUIREMENTS ENG. DWTE

LB 221 N f— 255 S w2905
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-30474

ETAS No. HS035 (continued)

FAGE 1 JPL 2583 R 186 FF

ENVIRONMENTAL TEST AUTHORIZATION AND SUMMARY (ETAS)

FUET L ABRITATION PROVIEIGNS:
=R AUTH _ _. "1.5_,;;,;».;5_._‘;;“ NS

| ol

vatis 15 a 3-axis wanm vibration test (room temp) done on the JFET fight modules SN&]—;and (13, The test will be
dong 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 o give response data,

2 to 3 vacuum thermal cycles will also be completed.
s/n1 4 Fassed Vib amd thaunaX

_ ey Thivmed cyde .
i sl (255274 ) preblomftnd Mg Shem

[

I

PAGE @ JPL 2503 A58 FF
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No. D-30474

JPL Hardware Requirements Certification Review — SPIRE Element

ETAS No. HS035 (continued)
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-30474

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

For Module 13
JFET SOURCE VOLTAGE MEASUREMENT

Perf Test Post Vibe, post bake, SM13 module, grn dewar, Helium.

__ __
2002005 12012005
3K 3K
3K 3K
3 3
35 i5
5728 2688
1.224 1183
10458 1704
10443 12008
Ex) 9
= DELTA DELTA
2 0.542 0.551
8 e 0.007 i 0.006
a 0.663 0779
2 e 0.007 e 0.003
2 0786 1082
5 o1 0.008 e 0.005
a 1.603 0787
2 a5 0014 SreE 0.001
a 0.602 R 1.001
Iy 0.590 Lz 1.002 LT
a 1.274 0721
b 1.087 Ltz 0716 LaLLE
a 0672 0.921
b 0.672 A 0.921 A
a 1715 0735
b 1.204 0.011 0.731 0.002
a 1.465 0972
b 1.459 Ll 0.965 LI
a 0.860 0.544
b 0.862 0.002 0.536 0.008
a 0.679 0839
b 0.687 ILLLE 0.840 L
a 0762 E
b 0.764 Lol 1.037 L
a 0,595 0.765
b 0.998 1 0.762 hLLs
a 0.739 0.281
b 0.740 AL 0.285 IhLL
a 0.710 0.672
2 e 0.007 aer2 0.002
a 0,693 0.667
b 0.691 iz 0.667 L
= 0710 0771
& T 0.002 — 0.001
a 0677 0.504
b 0.677 s 0.804 s
a 0.578 0.699
b 0.972 L 0.696 L
a 0.868 0713
s ot 0.003 e 0.001
a 0670 ERE]
b 0.677 hile 0.923 Lt
a 0.676 0,549
b 0.678 hile 0.854 LG
a 0.707 0.699
b 0.707 s 0,699 s
a 0671 0.707
s e 0.002 e 0.003
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-30474
Attachment of HRCR Item # 8: Test Data - Source Voltage & Noise
Board S/N 033 in Module S/N 013
Pwri Pwr2 Pwr3 Pwid Pwrs Pwrsh Pwr7 PwrB Pwrd Pwr1D Pwril

Vdd (V) 3 2.0 28 28 28 28 28 28 28 28 28
Vss (V) 15 138 7 1.6 -1.65 163 155 15 14 1.45 135
Vdd' (V) 2718 2583 2.494 2 5066 2.5006 2.503 2513 2519 2.5300 25248 25360
Vss' (V) 1224 1488 1401 13133 -1 3569 133396 -1.2688 -1.2249 11379 -1.1812 -1.0934
Idd (mA] 10864 12244 11761 11292 11627 11433 1.1056 1.0818 10352 10583 1.011
Iss (MA) 1.0442 1.1825 1.1342 1.0879 1.111 1.1019 1.0641 1.0407 0.9939 1.0173 0.0699
I{mA) 1.0653 120345 115515 1.10855 113185 1.1226 1.08485 1.06125 1.01455 1.0378 0.99045
P (mW) 4.1994126] 400024405 4.40030025| 4234550145| 436611138 4.307371206| 4.10268573| 3.073213875| 372218104 3.8460868] 3505630635
Channel Num Vn@l150Hz [Vn@150Hz |[vn @150 Hz [Vn @150Hz |[vn@150Hz |[Vn@150Hz_|[Vn @150 Hz_|[vn @150 Hz |[Vn @150 Hz
Channel 1 5.08 7.00 6.85 545 737 6.53 5.76 6.91 5.45 5.78 7.15
Channel 2 7.50 6.62 6.46 7.33 7.45 5 50 .73 7.37 12.20 10.87 13.27
Channel- 3 1351 7.03 840 1253 032 11.33 16.82 2015 16.74 16.08 14.02
Channel- 4 568 470 502 5.52 548 401 555 6.13 5.02 5.38 6.25
Channel 5 797 7.70 689 745 742 636 937 1073 16 26 1209 2197
Channel 6 587 552 557 589 526 5 80 7.09 696 942 830 12 01
Channel_7 561 5.30 6.06 714 6.03 6.12 B.76 7.80 10.10 BT 13.73
Channel_ 8 5.24 5.80 6.48 5.04 588 5.04 5.03 5 56 B.01 5.13 544
Channel_J 4.06 525 456 5.01 576 6.20 5.62 7.24 7.2 7.27 8.20
Channel 10 2243 745 1104 18.05 1487 701 2580 3010 4371 4094 4301
Channel 11 12 20 11.34 1167 10.26 1217 167 1225 1112 16.01 1274 18.55
Channel 12 1378 982 1277 13.06 13.07 1428 1422 1315 1218 12 40 5092
Channel- 13 8.01 6.13 7.25 7.60 6.50 8.39 7.73 10.54 22.91 17.76 20.04
Channel_14 .70 13.83 1476 10.88 11.10 1131 5.03 8.99 .33 0.69 262
Channel- 15 561 580 587 B.87 471 507 5.04 549 523 5.53 742
Channel- 15 1043 873 973 9.83 035 10.60 12.05 12.54 11.45 11.58 1557
Channel 17 709 B.01 RE 501 504 500 7 51 878 13 60 10 68 1810
Channel_18 5.03 5.30 6.10 0.48 7.90 k] 1153 1152 11.26 1513 1012
Channel- 19 6.60 5.93 7.31 5.60 6.07 B.67 7.4 6.90 5.95 815 875
Channel- 20 587 B.78 535 5.20 6.92 555 5.64 578 754 5.42 0.2
Channel 21 1438 707 835 1555 g 1222 2106 25490 4232 37 64 4061
Channel 22 25.06 B.36 12.77 10.63 1832 21.40 2367 37.33 4357 36.72 4554
Channel: 23 557 5.30 578 5.07 6.57 5 58 517 7.00 10.38 B.62 1078
Channel 2 712 7.03 6.30 573 6.97 6.08 5.58 .79 548 7.29 8.45
Median 7.78 5.85 6.79 7.24 7T 6.78 7.62 804 10.82 10.18 11.30
Overall Mean 9.46 725 7.82 9.05 838 882 1041 11.68 15.00 13.47 16.52
Good Mean 812 725 782 780 794 788 B12 834 932 864 9 64
MP Reqd 15

Yield 0.92 1.00 1.00 0.88 0.96 0.92 0.83 0.83 0.71 0.75 0.67
# Good Ch. 2 24 24 21 23 22 20 20 17 18 16
#Bad Ch. 2 0 0 3 1 2 4 4 7 6 8
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JPL Hardware Requirements Certification Review — SPIRE Element
Attachment of HRCR Item # 8: Test Data - Source Voltage & Noise
Board S/N 039 in Module S/N 013
Pwrl Pwr2 Pwr3 Pwrd Pwrb Pwrsb Pwr7 Pwr Pwrd

Wdd (V) 28 28 28 28 28 28 28 28 28
Wss (V) -1.5 -14 -1.3 -1.2 -1.1 -1.15 -1.17 -1 -1.16
Wdd' (V) 2479 24932 25074 25218 25361 2529 25258 25509 25276
Wss' (V) -1.184 -1.099 -1.013 -0.927 -0.841 -0.884 -0.902 -0.755 -0.893
Idd (mA) 1.236 1.1816 1.1264 1.0715 1.0156 1.0438 1.0549 0.9596 1.0495
Iss (mA) 1.1992 1.145 1.0901 1.0352 0.9795 1.0077 1.0188 0.9238 1.0133
| {mA) 1.2176 1.1633 1.10825 1.05335 0.99755 1.02575 1.03685 0.9417 1.0314
P (mW) 44600688 4.17880626 3.9014833] 3.63279348| 3.36882611 3.50088475| 3.564218115]  3.11316603)  3.52800684
Channel Num V@150 Hz |Vn@150Hz [Vn @150 Hz [WVn @150 Hz [Vn@150Hz  |Vn@150Hz  |Vn @150 Hz
Channel: 1 741 9.60 6.33 10.01 10.19 9.07 5.90 14.55 779
Channel: 2 5.80 ] 6.90 9.83 6.16 526 757 12.43 6.53
Channel: 3 531 6.73 554 13.49 16.95 15.28 14.78 17.30 16.88
Channel: 4 12.01 12.84 14.70 1324 1623 1753 1473 15.05 1517
Channel- 5 9.02 10.94 15.62 2146 2138 1811 16.58 3371 15.00
Channel: 6 561 587 546 11.76 2360 17.51 13.36 4430 15.48
Channel: 7 7.34 8.93 6.29 5.81 865 5.68 745 15.41 578
Channel: 8 558 8.64 6.51 715 10.23 775 8.50 24 61 7.80
Channel: 9 7.01 594 6.46 571 6.96 752 560 11.33 6.10
Channel: 10 6.65 8.15 9.62 8.22 .59 8.16 8.32 14.36 9.36
Channel: 11 6.56 8.20 983 1321 16.03 13.70 10.83 3350 13.80
Channel: 12 554 784 6.37 741 749 6.07 583 13.26 8.79
Channel: 13 12.10 14.19 1311 11.40 16.36 14.21 13.47 2024 1253
Channel: 14 6.41 9.14 9.12 8.51 10.66 8.20 768 18.11 9.05
Channel: 15 11.78 19.69 36.78 39.73 39.37 4394 41.28 28.49 4129
Channel: 16 6.97 7.36 8.62 9.33 9.25 9.86 9.73 13.57 8.67
Channel- 17 9.88 16.83 2879 4650 48 22 5044 54 57 48 85 5242
Channel: 18 740 11.92 6.63 725 9.13 7.83 11.20 12.584 9.21
Channel: 19 593 177 7.53 9.04 1039 9.93 .50 13.38 8.15
Channel: 20 5.80 5.69 6.03 9.74 6.80 7.38 8.54 10.42 6.95
Channel: 21 6.60 594 6.30 8.89 673 795 651 1068 923
Channel: 22 6.54 6.99 6.15 10.30 9.00 957 654 16.684 9.30
Channel: 23 727 516 6.22 13.36 7.58 11.46 10.42 11.37 11.39
Channel: 24 5.40 6.71 5.90 9.10 6.16 753 572 768 5.26
Median 6.73 8.18 722 979 972 9.32 8.52 14.80 922
Overall Mean 745 928 1028 1294 1392 13.38 12 65 1926 1321
Good Mean 745 8.46 789 966 837 580 9.10 12.16 8.72
MP Reqd 15

Yield 1.00 0.92 0.88 0.88 0.67 0.75 0.88 0.50 0.75
# Good Ch. 24 22 21 21 16 18 21 12 18
# Bad Ch. 0 2 3 3 8 B 3 12 6

Page 19 of 36

No. D-30474




JPL Hardware Requirements Certification Review — SPIRE Element  No. D-30474

Attachment of HRCR Item # 9: SPIRE MIUL Cover Page
MIUL = Material Identification & Utilization List
Declared Materials List 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-30474

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-30474

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-30474

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

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

No. D-30474

[rweels  JLET S/ 13 .
Date Time AIDS | Power| Mate | Demate | Transport _ Notes
l/[—é [os 2444 ¥) 1a3 —= 177
YEITE o x | x S W each  \zaorg ,wve SV,
\ /12 (o5 - Wstall oy sk daglidy
l/I'?.fﬂs o > e nig s hake | O e ( Pup W—i'}wifg
\f(r{05 = 144y — |93
\/14a]0S 244739 &= | x tastell b acn  dovere
\/lales a3 X S e pach ey v S\
\[_%° “ X X Wws ba 3% wnoise
\f'f.! il x | Ws rr 4 r
' /2] v X $ s 34 :
= / .
EVEX2 x H W b 34, nojse
YEX - 3 Ws, bd 33, oah +FMKE
(2T " 3 s, bk 39, gak ¢ CMER
L {2y * X LS W each W. weees SV,
Lz s X x 123 —> 103  Lwishl deshie
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JPL Hardware Requirements Certification Review — SPIRE Element

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

No. D-30474

Hardware ID 0 [FET SN 13, 14
Date . Time AIDS [Power| Mate | Demate | Transport Notes

W /2y 24 yypy 103 5%

A - fvrvg oA

1 (26 ‘e 90 4, Y0'C
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JPL Hardware Requirements Certification Review — SPIRE Element

Attachment of HRCR Items # 24 & # 25: Mate/Demate & Operation Logs (PWB S/N 033)

OPERATION LOG SHEET -- SPIRE JFET BOARDS MODULE

Meod. | 3
USE THE "NOTE" COLUMN TO DESCRIBE ACTIONS
DEVICE (BRD)S/N: %% (47 ) PROJECT: SPIRE/JFET BOARD
PWR | PWR MATE DEMATE

DATE | TIME | TECH | "oN | oFF [JAA T JBB | JCC [ JOD | JAA [ JBB | JCC | JDD | TRANSFORT NOTE
7-15-0 |[7:004M | 103144 Vv vl e &MNDY CHARSIS - SAVER- 6N
1-19-¢ MY GND chpsqs — o
&-1e-0f, g0 | PR aNP§ CHssls v
0 16-04 NN | v | SOURCE 7247 v
$22-0¢/ NYu /7 - - W W W ERHE SH/EE
J-z2-0Y NI vV ||l AL A D § Cossie TERT
d-i6 -0 ST v e VDT AT s 7P
Go6-0Y ST v | I v | - b0 URCE TE£5T
?-28-0Y ST i e v | o~ GUPJ Cilpev7 <
925 oY ¢ 7 g | o = W e SAUFCET TEST
[6-12-0Y N V| o | | OND 5 CHpSEF'S
jo-) 2-0 Y W gl el yl e Soufce THST
([~ if-04 N # | gl e | GMl g Ccapssr €
/[-i (0 wly [ o o o e | G 7537
(- {1-0Y N[ I i S v N IS
{17-0Y N | e o CoUECE. TESF
12-17-04 N | el et | NP 4 Corsst S
.10 [N e | L | | F ey & SOUECE _TE5T
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(=328 | Xioo pofd v Vv rFlvevl il 7 | - SIWUAE TE3T
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Ay N | = | &~ V| wle | sl | & SouEelz
/7 -0C NEY | e |~ v | GuP ¢ CuthsstS
/<70 P | v | v FolE Lue ) sl & e
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JPL Hardware Requirements Certification Review — SPIRE Element

Attachment of HRCR Items # 24 & # 25: Mate/Demate & Operation Logs (PWB S/N 039)

OPERATION LOG SHEET -- SPIRE JFET BOARDS MODULE

No. D-30474

Mod. 3
. USE THE "NOTE" COLUMN TO DESCRIBE ACTIONS
pevice BRo)si: 03 1 (53 )  PRoJECT: SPIRE/JFET BOARD
PWR | PWR MATE DEMATE
DATE | TIME | TECH | "oN | oFf [JAA T JBB [JCC [ JDD | JAA T BB | JCC | JDD | TRANSFORT NETE
1aled Jzgoam BT [ N ) O I SIVEE op
3 /23/vy ™ i : : - ; END/CiASEY TE8T
230y N v v — - — |~ - - ~ | = SoUBCE TEST
i Jodf o NS J = o= = = = =1 =] - G0 Jaresy TE5T
(tley oy B [l | =] =0 =] — =1 = SoUECE_TE3T
i/fe¥ |9 M VG | A A | o | FEMOE SVER _#B.
[ifuloy | joee [N | e 2 & P Gi0D 4 CAREY TEAT
afl oy N v | e v |~ ¥ ey TE5T
i/nfed | 00 NN vyl |l vV]ve = GP § CefATers TERT
Y/1/eY R/ el & vV | oS D 4 (A59B 1657
Ut 70 Wl [ e | & Vsl Il SoUFE  TR4T
17e/es N | | |~ rl o GND & cHryss
L/ Lot Naw | o7 | o | e v | | St BCE TE3T
//1/e5 N e I I G | e GNP § CoAsr <
f/? 1% AT A o Lig= v e | e L Souper 737
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-30474

Attachment of HRCR Item # 26: MICD - JFET Interface Drawing 10209722 (p 1 of 2)
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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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