JPL Hardware Requirements Certification Review — SPIRE Element  No. D-32240

JPL Hardware Requirements Certification Review — SPIRE Element No. D-32240

Assembly / Subsystem PEM Phone Section Date
SPIRE Martin Herman (818) 354-8541 385 10 June, 2005
Drawing/ Part No. Dwg. Rev. Nomenclature Serial No. | Model Type Final IR No. Mass (Meas./Req.)
10209750-1 B JFET Module 018 FLT-Spare | N/A 926200 274.4gm [ 305gm

; . \7
Check applicable answer and provide NI|N .
axplanation in remarks coluran g ola Remarks Data Attachments Signature & Date
1. Are all drawings and specifications X 14. Latest Top Assembly drawings Cognizant Engineer
complete, approved, released and frozen? [X] Attached [ None Sﬁ”.ﬁewg/é/%r
2. Do the released drawings and X 15. List of open ECRs PEM A U/
specifications reflect all approved changes? [ ] Attached None Clor MH) € /t0/0S
3. Is hardware identical to other hardware X 16. Waivers (RFW request for waiver) QA Enginger 5/2,%5/
delivered? If no, provide difference list. [X] Attached [ ] None LQ{AUQ
4. Does the hardware meet its functional 3 EIDP attached. 17. Open MRB 1 Environméntd/Reliability
requirements, specifications, waivers, [CDs? Also see item # 8 attachments. [] Attached <] None =)

5. Are all IR and MRB dispositioned and 18. Open PFR on this H/W Kﬂfgsion Assurance Mgr.

concurred by QA? [ ]Attached  [X] None H —\
6. Is complete as-built list information X 19. Open PFR on similar H/W \Project OfﬁceZ /
included in the build book? [] Attached < None o A+t
7. Have all required environmental tests & 20. Handling Document - See Item 11 P“ f) i
analyses been completed? S Bl [X] Attached [ ] None o’ ,] - Z é/ln 05
8. Is all required assembly and/or X Performance Test Data Attached. 21. Shortage List 6 J
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? [X] Attached (See #4, #7,#8) [ | None
10. Does this hardware meet all X PN, [BEEEREN LUl Dz Gl 23. Qualification Status
S : 2 contamination control and out-gassing |Z| Attached D N
contamination control requirements? requirements. ache one
11. Are all shipping containers, shipping and . 24. Mate / Demate Record
special handling procedures ready? X See Attached Document D-26790 [ Attached [] None
12. Is additional work required to bring this X 25. Operating Log
hardware to flight (flight-spare) readiness? [X] Attached (See Item # 24) [ ] None
/ : 26. MICD
?
13. Is this hardware acceptable for flight? X ; [<] Attached [] None
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-32240

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-32240

JPL Hardware Requirements
Certification Review (HRCR)

Junction Field Effect Transistor (JFET)
Flight Module

10209750-1 S/N 018

SPIRE Element
Herschel Space Observatory Project

June 10, 2005
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JPL Hardware Requirements Certification Review — SPIRE Element

Configuration of Module, Boards & Membranes

No. D-32240

Module 10209750-1 S/N 18 S/N 18

PWB 10209760-1 S/IN 25 S/N 48
Membrane

10209758-1 J6.7.4 J6.18.1
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-32240

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-32240

Attachment of HRCR Item #4: EIDP (End Item Data Package)

| EIDP Coverpage For JFET Testing |

Unit Identfication
Name : JFET PFM Module
Part # g 10209750-1
SIN A #018
Environmemtal Testing
Duration/#
Temp of Cycle |Requirement Source Waiver

5550,
Random Vibration Test S Rm T 1 minfaxis |X, ¥, Z JFET-DES-07

5550, HR-5P-JPL-
High Lewvel Sine \ibe Test MA NA XY.Z JFET-DES-OF RFWN-005
Bakeout BODC 2578 hrs (=24 HRS
Thermal Cycles RmT to 50 K 3 Minimum 1 D-20548
Performance Characteristics | |

Specification Source Waiver
Power needed for <11 bad channels 11 mW for COM, 535D, HR-5P-JPL-
[Min Perf.) 7.07 mW 7 mW for PEMIFS JFET-TEC-05, JFET-PER-02 REW-004
Power needed for =4 bad channels 11 mW for CQM, 555D,
[Design Value) 7.85 mW T mW for PFMYFS JFET-TEC-DE, JFET-PER-02
Power needed for 100 %
ield per unit 8.18 mW A A
Median Moise at < 11 bad chs. 8.98 n\inHz <15 n\iiHz | <7 n\irtHz 5550, JFET-PER-01
Median Moise at < 4 bad chs. 7.78 n\irtHz Min Design 5550, JFET-PER-O1
Median Moise at 100 % Yield. 7.37 n\liriHz | Performance Value 5550, JFET-PER-O1
# of Channels over the 555D,
max. offset voltage o < 15 mV/ BDA-DRCU-27
Common Mode Rejection Ratic < -80 d8 by design, as measured in EM4 unit 555D, BDA-DRCU-11
T Board Level Details |
Board SN 025 Board SN 048
{JAA-JDD) {JAA'-JDD") Source

# Channels Tested : w 24 |

555D,
Median Moise at 3.5 mW : 10.88 n\WinHz 8.77 n\inHz JFET-PER-01
# of good channels 79.2% TE.0% 5550,
at 3.5 mW : 18 Yield 18 Yield JFET-PER-02
Power Meeded for 5550,
100 % Yield : 4.38 mW 4.78 mW JFET-PER-02
Median Moise at High Power (w/ 100 555D,
6 Yield) 7.08 n\irtHz 7.508 n\inHz JFET-PER-01
Median Gain at High Power 0.08 0.p8 HA
Heater Fesistance, 4F Reference
value : 2.63 kO 2.81 ki NA

Definitions
Good Channels :  |Muoise less than a min. performance value of 15 nvirtHz
ield . |# of Good Channels § 24
Filenames |
Moize Measurements : [JFET_Mod18_brd25,48_Moise.pdf

Source Voltages (RmT, 4K) - |JFET Module 15,12 voltage data, 25.45,42 44 04185 pdf
Notes |

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

All Moise Measurements were made with the inputs shorted to ground

Type of membranes: SMO25: 34% Owerstched SM048: 43% COveretched

Page 7 of 31



JPL Hardware Requirements Certification Review — SPIRE Element  No. D-32240

Attachment of HRCR Item # 4. RFW (Request For Waiver)

RFW/RFD Number: | HR-SP-JPL-RFW-20

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 018

End Items(s) Affected (Hardware, Software)

Name CI-Number Model(s)

JFET Module p/n 10209750 s/n 018 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 7.07 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 7.07 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 9.16 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-32240

Attachment of HRCR Item #7: RFW (Request For Waiver)

: REQUEST FOR WAIVER / DEVIATION PRODUCT ASSURANCE

L Space Science and Technology

"‘—j.é? Fusvi lond Bapkaor Lk anip {RFWIRFD} Department

RFW/RFD Number: § HR-SP-JPL-RFW-005v1
Spacecraft / Project Harschel Originator's Name Kalyani Sukhaime
System ! Experiment / SPIRE Signature / Date
Model
Sub-System detectors Request Type Waivar (RFW) Deviation
[Highllght appilicatie request) (RED
Assembly Organisation Jat Propulsion Laboratory
Sub-Assembly Ref. Doc. [ Drwg No. SPIRE-JPL-PRJ-000455
Item
Serial No. | Parknces |
RFW/RFD Title BDA and JFET module sine test deletion
End ltems(s) Affected (Hardware, Softwars)
MName Cl-Numbar Model|s)
Bolometrc Detector Assemblies COM, PFM, FS
JFET Modules COM, PFM, FS
Requirement / Interface Documents Affected
Specification/Drawing Title Numbear Issue Date App. Paragraph

BDASSSD (SPIRE-JPL-PRJ- 32 Jan 7, BDA-DES-10, JFET-DES-
DO0455) 2003 o7

Description of Deviation / Discrapancy /| Non-Conformance

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

Other ltems or Reguirements (Potentially) Affected

Nead 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
purpese 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 additi onal
resources (cost and schadule) for developing a new set-up is not feasible at this time.

Up issue RFW to 5v1 with this note added

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

Approved Rejected MName Date
Engineering: REF SPIRE - I Digalysignet by | 20 December 04
RAL-MOM- ~ EfcClak
: E Diabe: 2004 1222
Product Assurance: 002250 0 -:-;:5?:.191 20 Decembar 04

CCEB-Chairman:

Principle Investigator

Product Assurance:

Co-Investigator

Prima Contractor

ESA Project Office
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-32240

Attachment of HRCR Item #7. ETAS (Environmental Test Summary)

_ﬂ ENVIRONMENTAL TEST AUTHORIZATION AND SUMMARY (ETAS;
g e g _AUTHORIZATIONSECTION - - o o
PROJEET LOG NO.
Hersched Ha041 .
SUBSYSTEMRSSEMBLY TITLE | DATE IS5UED
r TJFET Modules SN 18,19 | 41308
Th .ZNCECESBNATION HUMBER PART NO. IF MULTIPLE, ATTACH LIST) REV. SZALAL NO,
| 102087501 018,018
HARCWARE TYPE PRE-ENVIRCNMENTAL INSPECTION REFORT HLMBER (ATTACH IR
[ emauaL B FLiaHT ] FLIGHT sPaRE [ arHen
WIEING RERNESS PART RO REV. SEFIAL MO,
[ emauaL [ FLsgkt O [se |
TEST DESCRIPTION (CHECK ALL APPLICABLE) TVPE OF TEST
[ sivE vBRaTION ] preosHOGK Oacouste ee [ otHm [ auaurFcaTran [ FueHT ActerTANGE
| [ ranoomviapanon <] THERMAL VAC.  [] THERMAL ATMOSPHERE B pROTO FUGHT [ meear
WILL ALL TESTSILEVESTURATIONS RECLIRED BY THE PROUECT DOCUMENTS BE PERFORMED N THIS UNIT?
B ves ] Mo IF MO, ATTACH EXCERTIONS LIST] EMTER: PR, DOG. NOLAND REY.
HAS THE LINIT PASSED ALL PRE-ENVIROMMENTAL FUNCTICINAL TESTS?
[ ves ] MO IF MO, ATTACH EXCEPTIONS LIST) BRIEF EXPLANATION
HAYE ALL DESIGN ANALYSES BEEN COMPLETED AND RECUIRED CHANGES BEEM IMPLEMENTED?
[ ves [ Mo IF O, ATTAGH EAGEPTIONS LIST) BRIEF EPLANATEN
15 THE TEST ARTICLE IDENTIGAL TO OTHER FLIGHT LIMITS?
(=] ves [ WG (IF MO, ATTACH EXCEFTIONS LIST) BRIEF EXPLANATION
ARE ALL PFRz ABAINET THIS UNIT GLOSEDT
(= ves [ i IF o, ATTACH EXCEPTIONS LIST) BRIEF EXPLANATION
HAWE ALL WAIVERE AND ECRs BEEN APPROVED AND ARE THEY INCORPORATEDY
[ ves ] Ho (IF 40, ATTACH EXCEPTIONS LIST) BRIEF EXPLANATION
| TEST AUTHORIZED BY
| EOGNEZANT ENGINEER DATE | TECHMICAL MGRUNSTRMAGPI FREF REP ,  DWTE A
| : ,—‘ Wiesdon, V— /1y -
RESe SUMMARYSECTION . .~ . *1
TEs AGENGY {IF WULTFLE, ATTACH SUWMARY AMD TEST DATES| | TEST INTIATION DATE | ACCUMULATED OFERATING HOURS PRIOR TO FIRET ENVIFCRMENTAL TEST
JEL Building 144 /22005
SEAAL NUMEERS ACTUALLY TESTED TESTTERMINATION DLTE | GPERATING HOURS DURING ENVIRONMENTAL EXPOSURE
TEST DESCRIFTION
UIREATE ANH ST PYROSHNCE BHOCK E THERMAL WACULIM |:| TEMPERATURE AT EPHERE D OTHER
MIES:I X Y Z AXES: X ¥ I | PRESSURE: <I0E-S
=T7K
e eme] B | | Wwoamieia | mrons
o ] conp. susc. [ conn. ems. [ isowman TEMP. LEVEL (Pch AND ACCUNLILATED DLRATIDN {HRS.)
| [ Ao susc. ] RaD. EMs. (] MAGHETKS b " b o % X
aa ) ’ HOT. C h  GOLD: g, h
WEFE THERE ANY PFRS GENERATED DURING ENVIRONMENTAL TESTS? LIST FFA NOS. / BRIEF EXPLANATION
[ ves M [IF NO, ATTACH EXCEPTIONS LIST)
ARE THE POST ENVIRCNMENTAL DAMAGE INSPECTIONS COMPLETE? LIST FFR NOS. / BRIEF EXPLANATION
YES ] wits 17 ¥ES, ATTAGH A GOPY OF THE INSPECTION
REFORTS. IF MO ATTAGH EXPLANATION]
WEFE ALL PLANNED TESTS/LEVELSTIURATIONS ACHIEVED? LIST PFR MOS. / BRIEF EXFLANATION
_B?ES ] MO [1F WO, ATTACH EXCEPTIONS LIET)
D TESTS HAVE NOT BEEN SUCGESSELELY COMFLETED. SEE THE ATTACHED SUMMARY FOR ACTIONS THAT MEED TO BE TAKEN.

GOGHIZANT ENGINEER

DATE WIMWHNETHWIF%’ AEP DATE | EAMRACHMENTAL REQUIREMENTS ENG. DATE
™ 1aADMARE HAS SUCCESEFULLY COMPLETED THE ENVIRONMENTAL TESTS LISTED ON THIS FORM OR REMAINNG HAVE BEEN TAREN, INCLUDING RETEST.
(ZANT ENGINEER DATE | TEGHNIGAL M3A/INSTR MRQUFIFREF REF ) MEMTAL IREMENTS ENG. DATE

T el Mot — efe /AN il s o=

FAGE 1 JPL S R1E FE
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No. D-32240

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-32240

Attachment of HRCR Item #7: ETAS (Environmental Test Summary)

ENVIRONMENTAL TEST AUTHORIZATION AND SUMHAFIY (ETAS}

... ' OTHER AUTHORIZATION PROVISIONS AND' E:Puﬁmmﬂs

L
T

_'-'~' :'_"-f; i

17k

e

fiky

g RETL R

L

e

2 to 3 vacuum thermal cycles will also be completed.

2 Hrarmel Cyclee  weee conglotnd (=T & HK)

ﬂ_

*is a 3-axis warm vibration test (room temp) done on the JFET flight modules SHMM-:{ 017. The test will be
. with the JFET unit mounted inside a2 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,

PeaE P JPL 36E3 H1S R
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JPL Hardware Requirements Certification Review — SPIRE Element

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

Board chanmel correlg) [

o

(]

28

a7

26

JFET SOURCE VOLTAGE MEASUREMENT
PERF TEST Post Vibe, post bake, SN18,18 module, gm dewar, Helium.

power cable

Channel

o

Ll T = Ul O = T = il T = T s gt U == TN s U = T e T = gl T = 1]

L=t =TI == T = g ¥ = TN (= T = Ol =TI e O o il T = T = il T =

owr pawr2 pwr3 pwrd pwrd
124 344 1.28 348
BE2005 S/E/2005 B/Sf2005 552005
4K 4K A El
4k 4K Ak Ak
3 3 3 3
-1.5 1.5 -1.5 -1.8
2.858 2687 2.725 2 B85
-1.153 -1.184 -1.222 -1.183
1.3232 1.1857 1.0586 1.2872
1.3218 11844 1.0874 1.288
25 48 42 44
DELTA DELTA DELTA DELTA
1.7 0.855 0.680 0.705)
1.7 0 0.854 e 0.681 D 0.705 e
1.445 0.711 0.688 0.701
1.438 bk 0.710 £.001 0.688 R 0.700| R
0.707 0.695 0.701 0.983]
0.711 f.00s 0694 6.0 0.701 . 0.985) faes
1.264 0.733 0.715 0.940)
1.270 0.008 0.787 £.004 0.720 o.0os 0.240 e
0.702 0.823 1.481 0416
0.703 ot 0.824 et 1472 e 0.408 e
0.705 1.024 0655 0.738)
0.704 0.001 1.030 e 0.684 B 0.733) £.085
1.537 1.076 0.813 0.554]
1.560 i 1.081 R 0.808 . 0.556) £.062
1.206 0.751 0.747 0.711
1.217 nom 0.752 g.001 0.740 f.oar 0.714] f:0es
1.332 0441 0.675 0.687]
1348 0.013 0447 0.006 0BT 0.001 0.6as 0.001
0.588 0.310 0685 0.240
0.568 sl 0.313 o 0.687 B 0.842 e
1.217 0.516 0.500 0.731
1.208 ot 0.517 e 0.787 et 0.732 il
0.701 0.805 0644 1.079)
0.701 ¢ 0.815 it 0.645 f.cot 1.083 L
1.478 0.834 0.783 1.200)
1.470 €008 0.833 6.0 0.778 f.00s 1.208 £:008
0.G82 0.824 0.773 0.751
08677 0.005 0.822 £.002 0.775 0.0oz 0.753) 0.002
0.701 {.756 0.588 0.701
0.712 a.om 0.751 i 0.504 ol 0.700) el
0.847 0.727 0.735 0.985)
0.642 e {.728 £.001 0.742 . 0.881 £.00a
0.5682 0.712 0.231 0.288)
0.661 f.001 0.713 £.008 0.241 a0 0.289| ¢
0.722 0.705 1.135 0. 706
0.7 a.001 0.705 f 1.144 f.cas 0.705 0001
0.685 0.715 0.681 0.742]
0.684 0.001 0.718 £.004 0683 o.poz 0.743 0.001
0.588 0.853 0.687 1.232
0.700 sl 0.854 e 0.688 ik 1.228 e
0.285 0.600 0.675 0.719)
0.283 f.002 0.808 £.001 0.672 f.0as 0.723 £.004
1.140 0.737 0.705 0.2928]
1.151 ot 0.738 £.008 0.705 . 0.832 faes
0.955 0.830 0.784 1.262
0.984 0.004 0.826 £.004 0.788 0.00s 1.288 0.008
1.250 0.783 0.688 0.268)
1.336 e {1.786 N 0685 e 0.263] 0.001
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-32240

JFET SOURCE VOLTAGE MEASUREMENT
e

power cable pwr 3 s owr P2
1,28 148 - 1,28 3,44
5/18/2008 B/19/20085 S5/16/2005 E/1R2008
FEm T Bm T Em T Rm T
Em T Rm T EmT Rm T
3 3 3 3
-1.5 -1.5 -1.8 -1.5
2825 2,688 2.705 2.542
-1.122 -1.168 -1.202 -1.13%
1.4184 1.254 1.1174 1.3541
14181 1.2627 1.118 1.3528
25 45 42 44
[DELTA DELTA DELTA DELTA
a 1.111 0,860 05852
b o 1.112 il 0,860 o 0.5951 Ll
a 0.ava 0,962 0.555
b 0.011 0672 i 0.087 0.001 0.0EE 0.001
a 0.a57v 0,820 1.237
b f.004 0.954 0.0t 0,920 . 1.241 0.004
a 1.052 0. 965 1.184
0.007 0.003 0.002 1]
b 1.058 0,887 1.184
a 1.0288 1.733 0.8580
b 0.001 1008 1] 1728 0.01 DET2 0.007
a 1274 0878 0582
b 0.001 1.332 0.008 0.870 0.005 0555 0.003
- a 1.341 1.083 0.217
] b 0.011 1245 0.004 1081 0.oo2 DEls 0.002
a 1.010 1.025 0858
b il 1.071 fet] 1.020 ot 0.E72 1bn2
a 0.723 0.8981 0.852
b a.413 0.728 L 0.858 e 0.850 e
a 0408 0.873 1.107
1] 0.003 0.001 0.002
b 0.612 0.874 1.108
a 0.a00 1.077 1.000
b e 0.a02 AL 1.078 il 1.002 o
a4
: 0.001 g:zg 0.009 ggi 1] : :j? 0.014
1.107 1.080 1447
b Ll 1.108 L] 1.073 ot 1458 g
a 1.082 1.054 1.01%
b 0.002 1.022 R 1.086 0.002 1.021 L
a 1.016 0.5877 0.551
0.o0a 0.003 0.005 1]
b 1.013 0.583 0.9451
a 0.598 1.018 1.235
0.002 il 0.005 0.006
b 05998 1.024 1.241
a 0.av2 0.531 1.233
b 0.001 D574 0.002 0.541 0.01 1238 0.002
a 0.av2 1.389 0550
b e 0.870 i 1.403 ot 0.5851 it
a 0874 0,965 0521
b 0.001 0670 0.005 0.085 1] 0.ooa 0.003
a 1.108 0875 1.457
b 0.001 1108 0.002 P ras 0.002 1453 0,006
a 0.av0o 0.853 0.872
b ks 0.a71 L 0,954 ik 0.574 i
a 0894 0.933 1.172
b 0.011 0.007 0.001 0085 0.002 1178 0,006
a 1.031 1.058 1.524
b L 1.078 i 1.083 ot 1.530 st
a 1.038 0.967 1.213
b 0.012 1037 0.001 0.088 0.001 1.211] 0.002
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JPL Hardware Requirements Certification Review — SPIRE Element
Attachment of HRCR Item # 8: Noise Test Data
Pwrl Pwr Pwri0 Pwr3 Pwrbb Pwrd Pwr5 Pwr8 Pwr7

Vdd (V) 28 28 28 28 28 28 28 28 28
Vss (V) 15 14 135 13 125 E i =l -1.05 q
Vdd' (V) 2445 246 2467 2475 2482 2489 2504 2512 2519
Vss' (V) -1.153 -1.069 -1.026 0983 -0.941 -0.898 0.813 077 -0.728
Idd (mA) 1.3633 1.3063 1.2772 1.2491 1.2204 1.1921 11341 1.1052 1.0762
Iss (mA) 1.3169 1.2602 1.2312 1.2031 11745 1.1463 1.0885 1.0597 1.0309
I(mA) 1.3401 128325 1.2542 1.2261 1.19745 1.1692 11113 1.08245 1.05355
P (mW) 48216798] 450858005| 43800206| 42398538 400887135 3.0600804] 36861821 35526009 342087685

16 6 6 -16 6 16 16 6 6
Channel Num Vn@i150Hz |Vn@150Hz |Vn@150Hz |[Vn@150Hz |Vn @150Hz |Vn @150 Hz [Vn @150 Hz [Vn @150 Hz
Channel: 1 6.84 6.66 465 6.36 569 6.23 6.08 592 916
Channel: 2 479 £.22 558 403 544 509 6.96 704 8.03
Channel: 3 6.61 597 645 538 591 6.50 704 822 077
Channel: 4 6.17 427 6.54 6.25 6.27 7.98 1379 1479 1457
Channel: 5 9.07 1023 1141 1116 10.09 7.34 794 B.86 756
Channel: 6 12.17 14.04 1458 16.36 17.25 15.68 11.16 11.68 10.98
Channel: 7 7.31 6.20 570 6.14 577 501 6.23 770 744
Channel: 8 6.52 6.88 6.77 6.34 6.16 7.38 6.45 7.11 8.10
Channel: 9 587 534 592 4.89 6.38 8.73 11.66 16.21 18.37
Channel: 10 6.72 9.68 1115 1358 1717 19.95 16.37 13.86 10.20
Channel: 11 574 6.08 7.35 9.83 9.90 14.08 2511 26.01 26.85
Channel: 12 8.83 746 849 825 6.29 6.93 13.81 2275 2817
Channel: 13 597 6.21 748 6.87 1010 973 1074 1252 1729
Channel: 14 597 6.91 961 1157 1420 20.66 3955 6291 7388
Channel: 15 481 7.03 575 6.54 6.66 584 797 769 0.06
Channel: 16 6.34 7.63 6.70 6.10 6.25 6.83 7.66 8.35 10.69
Channel: 17 596 6.73 536 6.95 6.43 6.21 837 9.39 11.26
Channel: 18 558 520 599 6.88 6.58 722 5.92 1057 1347
Channel: 19 6.48 14.47 1226 8.16 9.84 7.96 5.05 1258 13.16
Channel: 20 6.65 8.83 939 11.29 10.86 12.30 13.09 1222 1325
Channel: 21 6.29 595 6.17 503 7.13 932 931 10.57 11.14
Channel: 22 527 0.54 9.16 8.64 7.14 6.26 10.24 11.21 10.37
Channel: 23 10.11 12 61 12.41 15.39 19.90 28.89 52.26 59 68 56.58
Channel: 24 7.30 6.49 7.70 572 6.31 6.55 737 7.38 8.97
Median 641 6.80 7.06 6.88 6.62 7.36 918 10.89 11.06
Overall Mean 6.81 778 8.02 831 8.90 9.98 1313 1559 17.01
Good Mean 6.81 778 8.02 763 759 772 9.09 9.82 1040
MP Reqd 15 15
Yield 1.00 1.00 1.00 0.92 0.88 0.83 0.83 0.79 0.75
# Good Ch. 24 24 24 2 21 20 20 19 18
# Bad Ch. 0 0 0 2 3 4 4 5 6

JFET Mod18 brd25 MNoise perf (recovered 5-13-5).xls
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-32240
Attachment of HRCR Item # 8: Test Data - Source Voltage & Noise
Pwri12 Pwrb Pwr3 Pwr2 Pwrsb Pwr7 Pwr8 Pwr10 Pwr11 Pwr9

Vdd (V) 28 28 28 28 28 2.8 28 28 28 28 28
Vss (V) -1.7 -1.65 -1.62 -16 -1.58 -1.5 -14 -1.3 -1.25 -1.22 -1.2
Vdd' (V) 246 2468 2472 2475 2477 2.489 2.503 2517 2524 2528 2531
Vss' (V) -1.367 -1.324 -1.298 -1.281 -1.263 -1.184 -1.109 -1.023 -0.98 -0.954 -0.937
Idd (mA) 1.3042 1.2772 1.2611 1.2503 1.239 1.1964 1.142 1.0862 1.0588 1.0422 1.0314
Iss (mA) 1.2684 1.2413 1.2254 1.2146 1.2034 1.1606 1.1066 1.0511 1.0238 1.0073 0.9965
I {mA) 1.2863 1.25925 1.24325 1.23245 1.2212 1.1785 1.1243 1.06865 1.0413 1.02475 1.01395
P {mW) 4.92267 4775076 46870525 4.6290822 4 567288 4.3404155 4.0609716 3.783021 36487152 3.5681795 3.5163786

-6 -16 -16 -16 -16 £ -6 -6 -6 -8
Channel Num [Vn @150 [Vn @150 Hz [Vn @150 Hz Vn@150Hz |[Vn@150Hz |[Vn @150 Hz |Vn @150 Hz |Vn @150 Hz |Vn @150 Hz
Channel: 1 10.98 10.65 764 9.86 65.94 9.17 943 8.93 8.18 9.09 7.97
Channel: 2 8.32 6.76 5.93 6.53 6.28 6.46 6.67 5 86 549 6.71 6.14
Channel: 3 127 8.65 8.72 921 8.55 9.01 8.58 9.08 741 937 7.78
Channel: 4 6.30 6.82 7.03 9.38 6.99 9.05 10.79 13.34 13.96 13.24 13.55
Channel: 5 9.43 9.47 10.94 11.54 9.47 8.93 9.66 7.0 8.08 8.09 7.54
Channel: 6 778 7.86 7.15 B.56 8.03 10.69 8.94 7.09 7.64 7.69 7.96
Channel: 7 597 7.38 8.04 7.54 5.51 6.62 705 7.68 6.43 7.87 8.63
Channel: 8 7.53 7.80 B8.77 8.94 737 7.20 6.62 10.15 12.62 14.53 16.34
Channel: 9 Tz 6.91 741 6.81 7.16 6.02 5.79 8.06 552 5.92 5.52
Channel: 10 13.20 14.89 13.07 14.03 16.91 11.711 16.50 21.92 18.46 2253 22.90
Channel: 11 10.08 10.28 9.55 12.11 12.19 10.46 12.03 10.78 11.59 11.45 1217
Channel: 12 753 9.35 7.79 8.20 8.75 7.1 713 761 9.02 9.63 EXA
Channel: 13 b52 7.12 5.86 5.16 6.01 5.66 5.15 6.95 6.95 6.35 7.30
Channel: 14 6.63 6.78 6.91 712 7.24 8.07 5.68 13.40 13.80 13.43 14.61
Channel: 15 12.68 11.09 14.73 13.95 12.80 1333 15.26 13.04 12.36 12.30 13.51
Channel: 16 6.28 6.31 5.54 6.99 6.56 575 6.52 6.37 6.62 7.24 6.47
Channel: 17 7.59 6.97 6.81 8.17 7.80 7.69 8.66 13.93 1544 24.20 30.19
Channel: 18 6.21 726 795 1041 6.77 6.03 6.32 722 6.02 6.79 6.48]
Channel: 19 13.91 14.50 16.09 17.89 17.94 2257 26.62 3544 3542 30.48 29.93
Channel: 20 566 6.51 6.82 5.63 8.46 6.80 T i) 5.80 6.05 7.37 7.48
Channel: 21 11.20 11.11 12.80 11.60 11.18 13.63 16.50 14.78 13.69 13.23 15.25
Channel: 22 8.90 8.61 9.00 727 7.56 9.00 10.20 7m 719 7.15 8.91
Channel: 23 7.58 6.39 8.91 6.46 7.56 6.64 9.30 16.61 2289 30.73 32.45
Channel: 24 8.1 7.04 783 8.51 9.31 7.06 9.15 769 6.65 6.59 7.40
Median 758 7.59 7.89 8.53 7.68 7.88 8.81 849 8.13 9.23 B.77
Overall Mean 8.41 8.60 8.82 9.24 8.89 8.94 9.96 11.10 11.14 1217 12.75
Good Mean 8.41 8.60 8.50 B.86 a1 8.35 8.20 9.16 876 9.20 8.82
MP Reqd 15 15
Yield 1.00 1.00 0.96 0.96 0.92 0.96 0.83 0.88 0.83 0.83 0.75
# Good Ch. 24 24 23 23 22 23 20 21 20 20 18
# Bad Ch. 0 0 1 1 2 4 3 4 4 6

JFET_Mod18_brd48_ Moise_perf.xls
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-32240

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 byﬂ%

M. Knopp M&P Engineer
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-32240

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-32240

Attachment of HRCR Item # 14: JFET Module Top Assembly Drawing 10209750-1

o r—— o [ o] - =T
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I I N I I O
- (e Y u
G G
F F
GEMERAL SWIEW
REFERENCE OMLY
ECALEr NOME
E E
M
D GENERAL WIEW D
REFERENCE ONLY
SCALE: MWOMNE
&JFFLYH'EH‘T.IUFTW“.FE.TBUMEDFH’EII‘.JFHDJP. 8
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C & SUSCESTED SOURCE DF SUPPLY: SPED E
STCCK PAELEICH ENGIHEERED COMPCHENTS LN ] =
18319 ARTHLR 3T AR |17 —
MTCE, CA BB703 T8
PHANE: B4 8727732 LA =
Zz a =L,
& SUSGESTED SOURCE GF SUPPLY: MILL—MAX—WFE. GORF. 1) ? 1
10d PIME HOLLTW ROAD [] ]
ENSTER BAY. NY 11771 -0t R
TEL 518-Re2-a0an R
B FAX 01 E—522—-320) T3 B
&INEMLLITEH‘H.PGHN. INTD TEW 1, ORCUM BO4RD, PLUS M SOCHETS NO. A TO NO. & : 3 ]
4. CONNECT WAE BOMIING PATCH BAY PER ENONEERME INSTRLCTIONS LiSinG TEM €, B L [0 | ows | o | S — —— | [y —
@l WRE [arem 1™ Ll I L3
PAATE LIBT
&:guz] I\!ngEB. TEM 3, FET MEMBRANE, T IMEM 1, CROUT BOAAD. USING TEM 4, Fre—ry o T et e e —— TET Eﬂﬂﬂlmﬁﬁ mﬁ‘mnv 1|
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& SECURE TEW 2, MOUNT, TO TEM 1, EREUIT BOWRD, LSIHG TEW 7, SEREW, AND LINEAR TOLERAEI: o ot e v TG £
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SPEC EEITTM. WETRIC aFman L o A o] BOARD ASSEMBLY, B
SECMAE [TEW J, JFET MEMERMIE, TG MEM 2, MOUNT, LSO MEWS 4, 4, 5 _AN] B. [THIRD ANELE PROECTION| |
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ITEW &, MUT FROM FREE HEICHT. T T E‘HM —3 T ] <]
WOTER: UNLESS OTHERWSE SPEGFIED., g o iy | T wﬁf-ﬁ:—fm"ﬂv& — =] A1l 23835 10209760 | (|8
ML FEFRET U0 N e T [T UNCLASSIFIED [wer 1 & 3
e —— [ 1 10 9 8 LI LTI L LT [T [ a [ 4 3 1 rwa
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JPL Hardware Requirements Certification Review — SPIRE Element

No. D-32240

Attachment of HRCR Item # 23: Qualification Compliance Test

Qualification Madel JFET Module

EIDP Coverpage For JFET Testing

Unit Identfication
Mare JFET L3M Medule
Part # 1020974601
SN #0M
I -
Environmemtal Testing
Ares Cruration/# of
Testad Temperature Cycle Requirement Source Waiver
E5E0,
Randorm Vibration Tes: L 10C K 2 minfaxis X, Y, & JFET-DES-CY
E5E0, HR-5P-JPL-
High Level Sine Vibe Test Mane H& A LA JFET-DES-CT  |RFw_005
Bakeout I8, B0 C T2 Hours |80C, T2 Hrs D-ZCH48
Themral Cycles I8 RmT to 50 K 27 Minirum 15 O-2C548
Performance Cnaraciensiics
Speacification Source Waiver
Power needed for <11 bad 11 ' for CQM, SES0. RFW in
channels (Min Perf.) .1 ma 7 mW for PFMIFS JFET-TEC-CH, JFET-PER-0Z |process
Power needed for <4 bad 11 ' for CQM, S550.
channals (Design Yalua) 10.2 mW 7 m'M for PEMES JFET-TEC-CE, JFET-PER-02
Fower needed for 100 %
‘Vield per unit 13.52 Y A L)
Median Moise at < 11 bad chs. 73 mntHz| =15 nvintHz SS5E0, JFET-PER-O1
Median Moise at <4 bad chs. 5.1 nWintHz Min =7 nW'rtHz 5530, JFET-PER-O1
Median Moise at 100 % Yield. A.87 nWirtHz | Performance | Oesign Walue 5550, IFET-PER-0O1
# of Channels over the =< 15 m for SGM S5E5D.
max. offset voltage a < 15 m' for PFMIFS BOA-DRZ J-27
5550,
Commeon Mode Fejection Ratio < -£0 dB by design, as measured in EM4 unit BOA-DRCSJ-11
Board Level Detail |
Baard SN 401 Source
# Channels Tested 24 |
E5E0,
Median Moise at 3.5 W 18 n\W!rtHz JFET-PER-C1
# of good channels 5550,
at 3.5 W T 283 Yield JFET-FPER-C2
Power Meeded for 5E5E0,
100 % igld G.75 m' JFET-PER-C2
Median Moise at High Power [w 5E5E0,
100 % Yield: .87 mWitHz JFET-PER-C1
Median Gain at High Power 024 [

Crefinitions |
Good C-annels Mi se |less than a rrin. perforrancs walue of 13 nWitHz
ield = of Zood Channels ! 24

Filenames |

Mioisa MEeas.reMEents

;. [ZuallFETPastVibeMoiseSurr mary . pdf

Haotes

1

“he Base termparaiura for 2 performance characterization was 4k

All Moise Measuremenis were Mace with the inputs s~orbec ko ground
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-32240

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

[Haraware ID JFET SN 18, 19

Date Time AIDS |Power| Mate | Demate | Transport Notes
18-Apr 5:00 AM 245208 X 103 = 183
18-Apr] 10:00 AM 245208 X Mate All Connectors
18-Apr 11:00 AM 245288 Measure all resistances
18-Apr 1:00 PM 245208 X A0 min each board, warm 5.V, test (blue dewar)
20-Apr 2:00 AM 245208 Assemble into CSF
22-Ap] 7:30 AM 245298 X Remowve all shorting connectors, close out CSF
22-Apr 8:00 AM 245208 x 183-=144
22-Apr] 2:00 AM 245208 Pump out
22-Apr| 10:00 AM 245208 Run 3-axis wammn shake
22-Apr 200 FPM 245208 X 144->183
22-Apr 00 FPM 245208 X Install shorting connectors
22-Apr 4:00 PM 245208 x Remove JFETSs from CSF, bag and tag in flight cabinet
FMay 8:00 AM 245385 X Install into Green Dewar
F-May 10:00 AM 245385 Pump out
F-May 11:00 AM 248385|X 30 min each board, warm 5.V, test (green dewar)
4-May 2:00 AM 245305 Tramsfer LM2
4-May| 7:00 PM 245305 Transfer Helium
5-May| 8:00 AM 245305 | 30 min each board, cold 5.\ test (green dewar)
G-May 8:00 AM 245305 |% 3 hours, board 44, noise
|57-5E 245305 wanm dewar
B-May 8:00 AM 245385 cool dewar to 4K
10-May 2:00 AM 245305 | 2 hours, board 44, noise
11-May 2:00 AM 245305 |X B hours, board 42, noise
11-May 200 FM 245305 |X B hours, board 48, noise
12-May 8:00 AM 245305 8 hours, board 48, noise
12-May 2:00 PM 245305 X 8 hours, board 25, noise
13-May 2:00 AM 245305 |% & hours, board 25, noise
13-May 200 FM 245305 ¥ 4 hours, board 42, noise
13-May B8:00 PM 245305 X 2 hours, board 25, gain
15714518 245305 wanm dewar
18-May 2:00 AM 245305 cool dewar to 4K
17-May 8:00 AM 245305|X 4 hours, board 42, gain and CMRER
17-May 12:00 FM 245305|X 4 hours, board 44, gain and CMRR
15-May 4:00 PM 245385|X 4 hours, board 48, gain and CMRR
18-May 245385 'warm dewar
20-May 8:00 AM 245385 cool dewar to 4K
20-May 7:00 PM 245305 Meaure heater resisiances
1521-622 245305 WWarm Dewar
Z3-May 8:00 AM 245305 |X 30 min each board, warm SV, test (blue dewar)
23-May 200 FM 245305 X X Diemate, Transport 183-=103
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JPL Hardware Requirements Certification Review — SPIRE Element

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

pEVICE/BRD SIN: D95 ( 'ﬁE]):no.JECT: SPI

OPERATION LOG SHEET -- SPIRE JFET BOARDS MODULE

USE THE "NOTE" COLUMN TO DESCRIBE ACTIONS
RE/JEET BOARD

PWR

PWR

MATE

= JERH ON OFF JBB | JCC TRANSFORT NGITE
2[5/ Y NS, 1) GNOY chass TEAT
3 /31 9 AN ] VP ON)_
3//9(°Y N G P /Citnssis wl Spowsr
9 If’?/o‘/ N GhP/Citssig i
o [7[oY MW [ o [ SoupceE- g
-le-0Y N GUD § oAt s o
- [e—0Y N | v | . DIARE "
d-(- oy Rpd g | el e = PEMATE "MIESIEE s My
[0-18-oY Sf. guMU r| | v 7| | A | < &NDS CHastls
0-(§- ST | — | | e v | r| || - SOUPE 72
10-22-0Y Sr. & bl Vi | e eA | V] | &~ GNP F CaASH S
0-22-0f S il o~ | = | v A | A ~| A — — SOUEE 75T
[0-2K5-0 7.8, NAY N e | | |~ =-]|—- |~ NP 7’ citsved Shel
0-2 oy L ~—le | == =] ~] —|= SoUec & TEST7
fco C-0Y EL el Sl o = | | 7] = SonPcE FF5T
H,r N 2 I S I S A ey N 3 cHAStLS
o NIV = [ e ) (= [ Qodec e 7TERT
I-1l- & NI ~]l-1-1-1T-1T-1-1T- GND § CHASHMS Lk on)
oil-& N | [ ] - -1 -1-1 - . SOURCE TEST ¥
3-2-g N = 1= = J= - | - GNP { cHasns "
7-U-5 Ny | | =] =] =] =] =] - -1 - Soufcg TEST .
q-0l-0S N, v I W e | — 0Dy Cfpeers
§-of 0¥ N W =l & il s SPUBCE TEST
9 -05-07 NN VI e | | | LOP ¢ ohpesr s
q-05-o1 piN [ S v | v | SoUcE TEST
L0\ NW| | & | O A v
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pEVICE BRD)s: O %8 (043

JPL Hardware Requirements Certification Review — SPIRE Element

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

OPERATION LOG SHEET -- SPIRE JFET BOARDS MODULE

PROJECT: SPIRE/JFET BOARD

USE THE "NOTE" COLUMN TO DESCRIBE ACTIONS

No. D-32240

PWR | PWR MATE DEM

) T L CTRSE L o JBB [ JCC [ JDD | JAA [ JBB AJTr;Ec: TRANSFORT NOiE
2-1- S NJ i i MO W [ ey g QNP § CHAS 715 - cNieees o
2-4-5" [NAN -] - = —=F 2] — aND{ oHacsrs— -
2-2%-§ | 2200 | NFQ = | 8 R I &GNDY CHASSIS
223-¢ |vee | N | e <] - -1 -1 =] -] - SOURCE TES7
3.25-5 er 5 8 (IS0 I T R aPD 7 chAsel,
3.2§ ST il s =L =] = b & =] = SodRcE TEST

-0/ -0 NAN AVEPrEE EET No sAwes  GND{ CHagsr<
0Y-0/-0S N | A = e v S0UBCE 7257
04-05-o1T V) L4l I3 WS 0 s T ™ GNP cHaseis
Y-ox-5 MW | |~ v | e o SOUPCE TEST
G/ NV | TV 7 v | Sodpes 7esy
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JPL Hardware Requirements Certification Review — SPIRE Element

No. D-32240

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

Page 24 of 31
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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.]

a Vad
Rq
Input, Input,
Output, " Ouﬁﬁb
(Vsa) R (VSb)
u Vss
=
Figure 1.1-1

The Gates of the JFETS 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.

2. Handling

1. The JFET Module is Contamination Sensitive: Open shipment suitcase in an 1ISO 14644 Class 7 (FED-STD-
209 Class 10,000) or cleaner cleanroom. Handle hardware with approved® nitrile or polyurethane ESD safe
cleanroom gloves.

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

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

ESD: Handle with approved? wrist straps, ESD-safe gloves and ESD smocks at an approved ESD protected
workstation®. All personnel within 1 meter of unprotected ESD sensitive hardware shall be certified for ESD
awareness®. Maintain shorting plugs on the unit at all times, except when the unit is installed in the final
assembly of the SPIRE instrument. JFET modules are shipped with two shorting plugs for ESD protection.
Refer to attached electrical handling document for other important safety precautions. Follow all instructions for
the use of wrist straps, ESD smocks, static protected work areas, ionizers, packing/unpacking and cable handling
per JPL standard D-1348, rev. F (This document is available through the public domain by the following URL:
http://acquisition.jpl.nasa.gov/rfp/miri/dewar/DL-2671-584331/JPL _D-1348.pdf).

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

ESD - Connection to GSE: It is essential to ensure that all signal and bias lines of the GSE are grounded prior
to mating the JFET hardware to the GSE. A save-to-mate check must be performed prior to connecting the JFET
to the GSE. No excessive voltages and currents on all signal and bias lines shall be observed while the hardware
is connected.

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

Humidity Sensitive: Place hardware in a humidity controlled 1SO 14644 Class 7 (FED-STD 209 Class 10,000)
cleanroom. Maintain humidity level at 35%-50% RH typical, for ESD safety.

3. The JFET Module is Fragile: Please do not drop or otherwise shock the unit including the shipping suitcase
and container. Do not remove the cover of the JFET Module.

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

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

* All personnel shall be trained and certified to the requirements of section 2.3.3 of JPL STD_D-1348 rev. F.
® The ionizer performance shall be verified to comply with the requirements of JPL-STD-D-1348 rev. F, Table 1

for devices with human body model ESD sensitivity less than 50 volts. The ionizer shall discharge from = 1000
volts to less than + 20 volts in less than 20 seconds and have a float potential of less than £ 20 volts.
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3. 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 (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.

4. 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 (Vssset) for each channel (Vstset= 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 rmT
\Vdd 3V
\V/ss 15V
lidd 1.564 mA
liss 1.5686 mA
Channel #| (V) [DELTA (V)
1 1.130 0
1.130
2 L0754 001
1.074
3 07810 4 001
0.780
4 1.088 0.005
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