JPL Hardware Requirements Certification Review — SPIRE Element  No. D-32428B

Assembly / Subsystem PEM Phone Section Date
SPIRE Martin Herman (818) 354-8541 385 8 August, 2005
Drawing/ Part No. Dwg. Rev. Nomenclature Serial No. | Model Type Final IR No. Mass (Meas./Req.)
10209750-1 B JFET Module 021 FLT-Spare N/A 926201 271.4gm / 305 gm
: . Y
Check applicable answer and provide N[N :
explanation in remarks column 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
2. Do the released drawings and X 15. List of open ECRs PEM
specifications reflect all approved changes? [ ] Attached X1 None
3. Is hardware identical to other hardware X 16. Waivers (RFW request for waiver) QA Engineer
delivered? If no, provide difference list. [X] Attached [ ] None
4. Does the hardware meet its functional 17. Open MRB Environments/Reliability
requirements, specifications, waivers, ICDs? X EIDP and RFW are attached [ ] Attached X None
5. Are all IR and MRB dispositioned and X 18. Open PFR on this H/W Mission Assurance Mgr.
concurred by QA? [ ] Attached X None
6. Is complete as-built list information X 19. Open PFR on similar H/W PFR #286998 | Project Office
included in the build book? [X] Attached [ ] None
7. Have all required environmental tests & X ETAS and RFW for Sine Vibration are 20. Handling Document - See Item 11 Pl
analyses been completed? attached [X] Attached [ ] None
8. Is all required assembly and/or 21. Shortage List
subsystem level functional testing complete? X Performance Test Data Attached [] Attached X1 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 Parts, processes and MIUL met all 23. Qualification Status
S . 5 X contamination control and out-gassing |X| Attached |:| 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 [X] Attached [ ] None
12. Is additional work required to bring this X 25. Operating Log
hardware to flight (flight-spare) readiness? [X] Attached (See ltem #24) [ ] None
. . 26. MICD
?
13. Is this hardware acceptable for flight X [ Attached ] None
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S/N 021
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-32428B

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-32428B

JPL Hardware Requirements
Certification Review (HRCR)

Junction Field Effect Transistor (JFET)
Flight-Spare Module

10209750-1 S/N 021

SPIRE Element
Herschel Space Observatory Project

August 8, 2005
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JPL Hardware Requirements Certification Review — SPIRE Element

Configuration of Module, Boards & Membranes

No. D-32428B

Module 10209750-1 S/N 21 S/IN 21

PWB 10209760-1 S/N 47 S/N 53
Membrane

10209758-1 J6.17.3 J5.4.1
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-32428B

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-32428B

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

| EIDP Coverpage For JFET Testing

Unit Identfication
Marme JFET PFi Module
Fart # 102097450-1
= #021
Emvironmemtal Testing
Ares Duration!
Tested Temp ¥ of Cycle | Requirement Source Waiver
5550,
FRandom Yibration Test W2 EmT Imintazis [®.Y.2 JFET-DES-07
5550, HR-SP-JFL-
High Lewvel Sine Wibe Test lane I (=] WY 2 JFET-DOES-07 RFWw-005
Bakeout A a0c 24 hr= > 24 HRS
Thermal Cycles A EmT to 20 K z Pinimum 1 D-20543
Performance Characteristics

Specification Source Waiver
Fower needed for <11 bad channels N m'w for CEM, 5550, HR-5P-JFL-
[Min Pert.) FF0 mw T miw for PERIFS JFET-TEC-05, JFET-FER-02 FF w004
Fower needed For <4 bad channels N m'w for CEM, 5550, HR-5P-JFL-
[Design Walue] .35 mw T miw for PERIFS JFET-TEC-05, JFET-FER-02 RFw-004
Fower needed for 100 2 “nioise yield
Wield per unit™ 993 mW MA, A, anly
Mledian Maize at < 11 bad chs. 7amvinHz | o185 nvinHz 5550, JFET-FER-01
Median Maoize at < 4 bad chs. .06 nvirtHz Iin <7 nintHz 5550, JFET-FER-01
Median Moise at 100 52 ‘ield® 7B nWirtHz | Performance | Design Yalue 5550, JFET-PER-01
# of Channels aver the 5550,
max. offset voltage 3 2 15my BOA-DRCU-27
Common Mode FiE-iE'CtiDn Ratio < -E0 dB bg d'E"SiQI'I. a= measured in EM14 unit SS50, BOA-DRCU-1

Diefinitions

Good Channels

Moise less than a min. performance value of 15 nitirtHz

ield

# of Good Channels { 24

Filenames

Moise Measurements=

. | JFET_Mad21 brdd7 Maise |

perfEIDP &l

JFET_Mod21 brd%3 Moise_perfEIDP.2ls

Source Woltages [FmT, 4K)

: | JFET Mladule 20,21 zource voltage data, b,

514753 061305412

Motes

=

The Base temperature for all parform

ance characterization was 4K

1

1| 2ll Mloize Measurements were made with the inputs shorted to ground

ot

Type of membranes:

SMO47: 402 Oueretched

SMO53: 262 Oueratched
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-32428B

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

RFW/RFD Number: | HR-SP-JPL-RFW-017

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 Thermal Control (TC) Module 10209750-1 S/N 021

End Items(s) Affected (Hardware, Software)

Name CI-Number Model(s)

JFET Module P/N 10209750 S/N 21 PTC

Requirement / Interface Documents Affected

Specification/Drawing Title Number Issue Date App. Paragraph

BDA-SSSD SPIRE-JPL-PRJ-0004456 May 11th, 2005

Description of Deviation / Discrepancy / Non-Conformance

Three channels of high offsets (values 0.016V, 0.021V and 0.023V) are in the final circuitry.

Other Items or Requirements (Potentially) Affected

Other than channels having high offset voltages, the board assembly 10209760-1 S/N 047 and this module are in flight and
flight-spare configurations.

Need for RFW/RFD and Rationale for Acceptance

This module to be used as JFET Thermal Control (TC) Module

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-32428B

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

RFW/RFD Number: § HR-SP-JPL-RFW-23

Spacecraft / Project Herschel Originator’'s Name Steve Tseng

System / Experiment / Signature / Date

Model 1.2 SPIRE

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

Assembly JFET modules 1.2.1.1 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 021

End Items(s) Affected (Hardware, Software)

Name CI-Number Model(s)

JFET Module p/n 10209750 S/N 021 Flight-Spare

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 7.70 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 7.70 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 9.93 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-32428B

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

) REQUEST FOR WAIVER / DEVIATION . PRODUCT ASSURANCE

E Space Scionce and Technology

-‘4 Futnarfierd Aapkion Labavriary {R FWIRFD} D‘GPEI'tITIEI'It

RFW/RFD Mumber: | HR-SP-JPL-RFW-005v1
Spacecraft / Prajact Harschal Originator's Name Kalyani Sukhatmea
System / Experiment / SPIRE Signature / Date
Model
Sub-System detectors Request Type Waivar (RFW) Deviation
{Highiight applicable request) (RFD
Assembly Organisation Jet Propulsion Laboratory
Sub-Assembly Raf. Doc. / Drwg No. SPIRE-JPL-PRJ-D00456
Itom
Serial No. Raferances |
RFWRFD Title BDA and JFET module sine test deletion
End Hems(s) Affected (Hardwaro, Softwara)
Mamea Cl-Numbar Modealis)
Bolometrc Detector Assemblies CoM, PFM, FS
JFET Modules CoM, PFM, FS
Requirement / Interface Documents Affected
Specification/Drawing Title Numbar Issue Date App. Paragraph

BOA-SSSD (SPIRE-JIPL-PRJ- 3z Jan 7, BDA-DES-10, JFET-DES-
DO045E) 2003 a7

Dascription of Deviation / Discrapancy /| Hon-Canfarmance
High Lawvel Sine- Vibe Tast is not parformead on thesa units

Other ltems or Rogquirements (Potentially) Affoctod

Moed for RFW/RFD and Rationale for Accoptance
The hardware has to be qualified under a cold vibration tast and is installad in the cold vibration facility for the
purpaese of the test. The high level sine vibration tast configuration will put the hardware and the personnel at risk
gince the cold vibration facility is not structurally capable of withstanding the high levels. Obtaining additional
razources (cost and schadule) for developing a new sat-up is not feasible at this tima.
Up issus RFW to 5v1 with this note added
There is no Requiremant to do a high level sine test on praviously QGualified units, Only Random Acceptance lavel
test are required.

Approved Rejectad Mame Date
Enginaering: REF SPIRE - % Dighalysigned by | 20 December 04
RAL-MOM- . .~ Efcclm
: Diabe: 20041222
Product Assurance: 002250 0 u.;:s.r-,mz 20 Dacombar 04

CCB-Chairman:

Principle Invastigator

Product Assurance:

Co-Investigator

Prima Contractor

ESA Project Office
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-32428B

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

ENVIRONMENTAL TEST AUTHORIZATION AND SUMMARY (ETAS)

PRCJECT
Harschal H5043
SIRSYSTEMASSEMBLY TITLE DATE ISSUED
E JFET Modules S/N 20,41 /905
+ . cRENCE DESIGNATION NUMBER PART NG (IF MULTIPLE, ATTAGH LIST) REV. SERIAL ND.
102087501 020,021
HARDVEARE TYPE PRE-ENVIRCNMENTAL INSPECTION REPORT NUMBER (ATTACH IR}
[ EmouaL [ FugHT [] FUIGHT SPaRE O omen
WIRING HARNESE PART KO AEV. ‘SERIAL ND.
[ emoun [ Fuast Clem  [se
TEST DESCRIPTION [GHECH ALL APPLICABLE) TYPE OF TEST
[ sinE vieraTIoN [ FrrosHock Oacoustie Deme [ omer [ cuaumcanion (] FLIGHT ACCEPTANCE
[ rawoom vieremion B TheRmMaL vas. [ THERMAL ATMOSPHERE [ pROTO FUIGHT [] reTest
WILL ALL TESTS/LEVESIDOURATIONS REGUIRED BY THE PROJECT DOCUMENTS BE PERFORMED ON THIS UNIT?
B ves [ mits {1F e, ATTACH EXCEPTIONS LIST) ENTER PROJ. DOC, ND. AND REY. ____
HAS THE UMIT PABSED ALL PRE-ENVIRDNMENTAL PUNCTIONAL TESTS?
= s [T] Mo (IF WO, ATTACH EXCEPTIONS LEST) BRIEF EXPLANATION T /
musmnmmrsssﬂmmmmuwmmammm £ MW
[ ves WO {IF MO, ATTACH EXCEPTIONS LIST) BRIEF EXPLANATION & -
15 THE TEST ARTICLE IDENTICAL T OTHER FLIGHT UNITS? O o5/refo)
B ves [T] Ho {IF HO, ATTACH EXCEPTIONS LIST) BRIEF EXPLANATION :
/78S
ARE ALL PFRs AGAINST THIS UMIT CLOSED?
| %) ves ] NO {IF NO, ATTACH EXCEPTIONS LIST) BRIEF EXPLANATION 2¢59é0
HAVE ALL WAIVERS AND ECRs BEEN APFROVED AND ARE THEY INCORPORATED?
[ ves ] o (IF MO, ATTACH EXCEPTIONS LIST) BRIEF EXPLANATION
TEST AUTHORIZED BY
COGNZANT ENG /) mem REP  DATE DATE
a7, ﬁ
P e ! o | '
TEST AGENGY (IF MULTIPLE, ATTAGH SUMMARY AND TEST DATES) | TEST INITUATION DATE
JPL Building 144 05110105 e
SERIAL NUMBERS AGTUALLY TESTED TEST TERMIRATION DATE OPERATING HOURS DURING ENVIRONMENTAL EXPOSURE
Do D
TEST DESCRIFTION
VIBRATION ACOUSTIC PYROSHOCK SHOCK B tHeRmALvacuum | [ TEmPERATURE aTMosPHERE | [] OTHER
MES X Y Z REES X Y Z | PRESSURE: <10E-5
svevieraTion [0 Oogagqg | -~
ranoom vieramion [ € B z BHOCKSIAXES: NO OF CYCLES(Zd= # <=3 | NO OF CYCLES: S
EMC Oeono.suse. [ conp. Ems. [ 1soLamon TEWP. LEVEL () AND AGGUMAILATED) CURATION #°3
HOT: g, h o GOLD: W
Oeso O rao. susc. [ Aap. Emis. ] maaneTIcS ok . L o = »
WERE THERE ANY PR3 GENERATED DURING ENVIRONMENTAL TESTSY LEST PFR NOS. / BRIEF EXPLAMATION
[Jves B mo iF 10, ATTACH EXCEPTIONS LIST)
ARE THE POST ENVIACNMENTAL DAMAGE INSPECTIONS COMPLETE? LIST PFA NOS. | BRIEF EXPLANATION
[#] ves [ Mo {IF YES, ATTAGH ACOPY OF THE INSPECTION
i REPORTS. IF MO, ATTAGH EXPLANATION)
WERE ALL PLANNED TESTSLEVELSDURATIONS ACHIEVED? LIST PFR NOS. / BRIEF EXPLANATION
[ ves [C] MO {IF M0, ATTACH EXCEPTIONS LIST)
[ TESTS HAVE NOT BEEN SUCCESSPULLY COMPLETED, SEE THE ATTAGHED SUMMARY FOR ACTIONS THAT NEED TO BE TAKEN.
COGHIZANT ENGINEER DATE | TECHMICAL MGRANSTRMAG.PIPREP RAEF  DATE | EMVIRONMENTAL REQUIREMENTS ENG. DATE

T {ARDWARE HAS SUCCESSFULLY COMPLETED THE ENVIRCMMENTAL TESTS LISTED ON THIS FORM OR REMAINING ACT HAWVE BEEN TAKEN, INCLUDING RETEST.
MNIZANT EMGINEER DATE | TECHMICAL MGRAMSTR MAG.PIPREP REP DATE AL . DATE

“W o 7)1/ 05 Lo A /
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-32428B

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

ENVIRONMENTAL TEST AUTHORIZATION AND SUMMARY (ETAS)
_OTHER AUTHORIZATION PROVISIONS AND EXPLANATIONS '

315 @ 3-axis warm vibration test (room temp) done on the JFET flight modules SNO20 and 021. The test will be
« ..te with the JFET unit mounted inside a8 mock-up JFET rack. The unit will be assessed both before and after the
test with visual inspections and ¢lectrical checkouts, 3 response accelerometers will be mounted onto the JFET rack
in order to give response data.

2 to 3 vacuum thermal eycles will also be completed.

Z C\f.rdﬂg wogd En.o.{i-ftj‘d P
o

1] alos

TTTE 2 JPL 2683 A 188 FF
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No. D-32428B

JPL Hardware Requirements Certification Review — SPIRE Element

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

4d B M £80E " £ 3DVd

NoL>
Tequi G0 > 'S4
[BULIIL] WINNIOBA £-7

SINE U283 TH 00T
-7 doams ams T gy snw yowg

PLZ00°0 | 0002

FLE0'0 | 00§

vle0'0 | B6F

500 ooe

S0'0 001

100 o2

[zHTW8] [zH]
sadg Asuanbary

SqLA, EOpUTY N |
Z e g X

EFOSH

(1-06£60201) 1341 AHILS

SLNININDD

Tivd
/S5¥d

ADNIOW
1531

03NHOSH3d
1531 31va

NOLLYHNO % ST3AT1T
ANIWNCHIAND 1531

Svl13

JHYMAHYH

AHYWINS 1S31 TVINIWNOHIANI
(SY13) AHYWWNS ONY NOILYZIHOHLY 531 TYANINNOHIANI

-5
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JPL Hardware Requirements Certification Review — SPIRE Element

No. D-32428B

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

JFET SOURCE VOLTAGE MEASUREMENT

SMN20,21 module, re-test in green dewar.

power cable el prwer2 [ QL] fvrd ] et et 3 perd
Date B5/30/2005 B/30/2005 B/30/2005 B/30/2005 7552005 745/2005 74,2005 74552005
T, plate 4 K 4 K 4K 4K T rmT T T
T, JFET 4 1 4K ENS 4K T rmT rmT T
vild 3 3 3 3 3 3 3 3
vas -5 18 -5 1.5 -145 -5 -15 -5
[vdd' 2741 2752 2756 2713 2716 2727 273 2.679
vss' -1.239 -1.25 -1.253 -1.211 -1.213 -1.224 -1.227 1477
Idd 0.9697 0.945 0.936 1.0994 1072 1.0303 1.0203 1.2114
Is5 0.9686 0.947 0.9346 1.0983 1.0708 1.029 1.018 1.2101
Etil 50 a1 47 a3 a0 &1 47 a3
Channel # DELTA DELTA DELTA DELTA DELTA DELTA DELTA DELTA
a 0.924 0.654 1.05% 0.4583 1.183 0.957 1.318 0.772
1 b ER 0.007 T BGE 0.001 TOER 0.007 03 0.002 Ties 0.008 iR 0.001 ToE 0.007 0777 0.005
a 0.661 0.642 0721 0.580 1123 0.915 0.934 0.865
2 b 0.662 0.0 0.645 o003 0724 o003 0.581 o.oot 1.124 o.ooT 0915 . 0.997 o.oo3 0.866 oo
a 0.755 0.762 0716 0.392 1.019 1.025 0.991 0.662
: b 0.758 B 0.762 L Q717 e 0.396 e 1.023 e 1.0258 L 0.851 L 0.688 R
a 0.855 0.862 0.956 0.457 1.116 1125 1.220 0.787
4 b 0.857 itz 0.870 R 0.944 Ty 0.499 i 1.116 L 1.133 R 1.211 DL 0.788 e
a 0.796 0.725 0.564 0.553 1.061 0.993 0.061 0.839
5 A 07w 0.002 071 0.004 e 0.0z21 Qe 0.004 T 0.001 D o9 0.002 5o 0.022 0 BIE 0.006
a 0.923 0.764 0923 0.544 1.182 1.035 1.192 0.833
§ b 0.926 B 0.778 B 0918 it 0.543 B 1.184 R 1.044 e 1.187 Dt 0.833 L
a 0.860 0.699 0614 0.731 1123 0.971 0.852 1.018
7
b 0.860 L 0.703 O 0.551 TiteE 0.732 B 1.124 T 0.975 DA 0.868 i 1.014 e
a 0.760 0.606 0.604 0.471 1.049 0.957 0.967 0.765
8 b 0.787 o.oo7 0.666 . 0.684 . 0.478 u.oo7 1.053 o.on 0.958 oot 0.967 . 0.773 b.ocs
a 0.787 1.324 1.033 0.464 1.057 1.565 1.311 0.776
’ b 0.786 DL 1.311 Db 1.048 - 0.463 B 1.056 T 1.855 Wi 1.319 R 0.778 e
a 0.781 0.778 0.685 0.6592 1.057 1.047 0.970 0.953
0
b 0.776 BitE 0.780 R 0.686 e 0.657 R 1.054 i 1.047 L 0.571 D 0.930 R
a 0.660 0.762 0.751 0.694 0.941 1.028 1.044 0.967
11 A nEm 0m 070 0.007 07ea 0.003 0 EE 0.002 e 0.003 T 0014 T 0.003 050 0.002
a 0.867 0.657 0.785 0.563 1.135 0.974 1.075 0.863
12
b 0.565 DL 0.656 B 0.788 e 0.672 BN 1.134 T 0.973 R 1.080 R 0.871 R
a 0.5624 0.676 0.783 0.4582 1.087 0.960 1.064 0777
13
b 0.8618 R 0.677 B 0.785 i 0.486 e 1.053 D 0.961 BT 1.065 D 0.783 R
a 0.832 0.675 0.780 0.565 1.104 0.956 1.062 0.862
H b 0.831 0.0 0.678 oo 0779 o 0.570 0.oos 1.104 0 0.960 000 1.060 b.onz 0.866 oo
a 0.867 0.946 0.927 0.457 1.132 1.213 1.199 0.743
15
b 0.855 DL 0.956 - 0932 R 0.436 B 1126 — 1.2 R 1.202 Dl 074 R
1.495 0.679 0771 0.5593 1.737 0.966 1.060 0.880
16 2
b 1.605 ity 0.676 DN 0772 e 0.592 B 1.743 DT 0.964 DT 1.060 L 0.878 R
a 1.603 1.057 0.767 0.530 1.741 1315 1.043 0.820
17 i W 0.2 ToEs 0.006 0 7eg 0.002 0EE 0.006 7. 0012 T 0.006 Tt 0.001 n8E 0.005
a 1.383 0.651 0.857 0.458 1.624 0.964 1.129 0.746
12
b 1.395 iz 0.652 B 0.541 Wiy 0.454 i 1.634 B 0.965 R 1113 Dbz 0.742 e
0.735 1.038 0.453 0.817 1.018 1.289 0.780 0.803
19 2
b 0.738 DL 1.037 DN 0.436 WiV 0.519 e 1.022 DAE 1.293 D 0.796 Oy 0.805 R
a 1132 1.095 0675 0.587 1.399 1.349 0.952 0.872
20
b 1.124 R 1.085 - 0674 e 0.583 e 1.381 — 1.339 e 0.953 D 0.868 e
a 0.799 1.323 0.808 0.462 1.083 1.666 1.077 0.750
21
b 0.794 BitE 1.318 R 0.808 L 0.457 R 1.055 i 1.855 R 1.079 DI 0.748 R
0.854 1.000 1171 0.226 1.112 1.254 1.426 0.522
2 2
b 0.041 BN 0.934 DN 1.158 vz 0.219 il 1.100 e 1.249 e 1.415 B 0.514 i
a 0720 0.822 0776 0.405 0.991 1.085 1.048 0.694
23
b 0.726 R 0.819 Dl 0.783 il 0.406 B 0.953 R 1.083 g 1.054 — 0.656 i
a 0.903 0.9%6 0920 0.959 1.162 1.245 1.183 1.228
24
b 0.905 DirE 0.957 DN 0918 e 0.965 e 1.163 e 1.242 DT 1.184 DA 1.230 i
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-32428B
Attachment of HRCR Item # 8: Noise Test Data
JFET S/N47 NOISE MEASUREMENT AT 4K
Fwer1 Pt Provrd Prwrd Pt Purl PrawrSb Prwt? Pt Pt

Wdd V) 28 28 28 28 25 25 25 25 25 25
Wes V) 14 1.67 1.63 16 1.55 1.5 1.4 1.3 1.25 1.2
Wdd' ) 2.503 2527 2.533 2.536 2542 2547 2558 2.569 2574 2.58
Wes' V] -1.61 -1.405 -1.37 -1.343] -1.295 -1.254 -1.165 -1.075 -1.031 -0.987
Idd () 1.1358 1.0417 1.0251 1.0124]  0.9525 0.87 0.9254 0.8852 0.664 0.5429
Iss () 1.0959 1.003 0.9565 059735 0.9911 0.9315 0.5599 0.8471 0.5261 0.505
| {rnd) 1115845 1.02235 1.0055 09931 0.9715 0.95075 0.90915 0.56615 0.54505 0.52395
P (m') 4600154585 4.0195502 3.92506374| 3.8522349) 3.731712] 3.61380075] 3.38476045) 3.1562506| 3.04640525[ 2.93302965

-16 -16 -16 -16 -16 -16 -16 -16 -16 -16
Channel Mum  |%n @150 Hz |%n @150 Hz |%n @150 Hz |vn @150 Hz %n @150 Hz [%n @150 Hz |%n @150 Hz |%n @150 Hz
Channel: 1 5.65 5.73 5.41 5.51 5.70 9.04 5.65 77 7.04 8.03
Channel: 2 5.44 741 723 7.B5 5.74 8.31 8.75 10.56 15.57 16.93
Channel: 3 7.08 7.01 7.11 B.66 722 745 8.37 13.40 14.11 21.39
Channel: 4 B.52 745 6.31 B.52 6.66 713 g.76 1210 13.91 19.47
Channel: 5 B.65 6.33 B.95 B.42 6.47 6.55 6.95 7.43 10.34 10.90
Channel: & 13.34 19.33 23.12 20.60 21.27 23.60 21.37 27.50 32.11 39.33
Channel: 7 9.75 10.20 11.39 10.54 9.45 11.13 g.65 g.84 9.1 g.72
Channel: § B.71 B.45 5899 B.46 5.66 6.13 6.65 5.59 6.18 6.32
Channel: 9 523 B.12 B.25 5.20 5.37 4.93 5.35 7.71 g.59 9.56
Channel: 10 B.95 B.44 7.0 7.35 6.57 5.54 5.56 5.53 5.59 7.65
Channel: 11 8.06 5.69 8.15 8.33 10.85 11.07 14.39 12.95 18.49 23.20
Channel: 12 5.54 7.75 5.44 9.65 11.90 15.97 16.51 16.30 13.24 13.94
Channel: 13 7.15 10.14 8.15 877 9.04 10.00 10.32 13.00 15.12 14.76
Channel: 14 726 7.83 7.19 /.66 5.55 6.05 B.65 8.50 10.33 12.69
Channel: 15 7.894 10.92 11.28 13.64 16.76 17.85 32.45 51.29 72.89 7728
Channel: 16 B.57 a.0v 5.49 10.658 13.40 13.99 22.57 23.34 25.80 23.64
Channel: 17 7.8 B.36 7.6 5.69 6.04 6.97 2.10 g.458 9.56 9.74
Channel: 15 8.17 B.04 B.43 B.49 6.43 7.30 722 9.65 12.77 18.16
Channel: 19 11.33 12.41 10.33 11.30 12.02 10.20 10.63 12.72 14.47 17.43
Channel: 20 7.85 5.99 B.93 744 6.16 6.76 6.11 6.53 7.10 6.95
Channel: 21 7.8 B.25 7.31 7.35 7.32 g.36 10.23 19.16 2726 31.56
Channel: 22 §.51 12.97 16.00 15.94 17.53 15.40 13.03 12.59 13.31 10.79
Channel: 23 7.21 5.13 5.85 7.35 776 5.39 7.43 3.62 7.80 10.95
Channel: 24 7.15 5.41 5.59 5.75 5.95 776 9.05 10.80 14.07 14.16
Median 7.24 7.21 7.21 7.41 7.10 3.03 3.76 10.73 13.25 14.05
Overall Mean 7.79 g.39 8.71 g.92 9.13 9.76 11.04 13.44 16.10 17.90
Good Mean 7.79 7.9z 772 8.07 779 8.07 8.60 9.74 10.53 10.37
MP Regd 15 15 15 15 15 15 15 15 15
ield 1.00 0.96 0.92 0.92 0.38 0.83 0.83 0.79 0.71 0.58
# Good Ch. 24 23 22 22 21 20 20 19 17 14
# Bad Ch. 1] 1 2 2 3 4 4 5 7 10

JFET Mod21 brdd? Moise pedEIDP.xls
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JPL Hardware Requirements Certification Review — SPIRE Element

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

JFET S/N53 NOISE MEASUREMENT AT 4K

No. D-32428B

Pyrd P2 Pwir3 P Prwr Pwirah Puar? Puwerd Pird Pwr1 0 Pwer1d

Wdd (v 28 28 28 28 28 28 28 28 28 28 28
Wes [v) -2 -1.9 -1.85 1.3 -1.75 -1.65 -1.5 -1.55 -1.45 -1.35 -1.3
Sdd' () 243 245 2457 2464 2471 2.484 25 25 2514 2529 2537
Wes' V) -1.639 -1.554 -1.511 -1.468 -1.425 -1.339 -1.254 -1.253 -1.169 -1.083 -1.04
ldd () 1.399 1.344 1.3164 1.2883 1.2608 1.2051 1.1451 1.149 1.05932 1.0364 1.00582
Iss (mA) 1.3721 1.3172 1.25596 1.2618 1.2342 1.1788 1.123 1.1228 1.0672 1.0107 0.9826
| () 1.38555 1.3306 1.303 1.27505 1.2475 1.19195 1.13605 1.1359 1.0802 1.02355 0.9954
P (my) 9.6447307 | 5.3277224 5.170304| 5.0134566 4.86026| 4.50652485) 4.2647317| 4.2630327| 3.9783766| 3.6570626) 3.5605453

-6 -6 -6 -6 -6 -16 -6 -6 -16 -6 -6
Channel Num  |%n @150 Hz Wh @150 Hz Wh @150 Hz |vh @150 Hz W @150 Hz [%n @150 Hz [%n @150 Hz |Wh @150 Hz [Vn @150 Hz
Channel: 1 7.69 6.25 7.55 6.72 7.40 5.60 5.65 728 5.09 5.91 6.37
Channel: 2 7.30 7.23 B.22 5.50 B.15 5.54 5.65 .00 737 9.87 9.50
Channel: 3 7.52 7.10 726 B.56 .00 5.31 9.61 8.92 17.31 24.55 26.36
Channel: 4 10.18 11.72 15.21 17.27 15.36 17.67 13.21 14.85 12.51 10.66 3.70
Channel: 5 7.35 .57 £.35 5.38 728 5.55 5.85 B.12 744 9.69 10.57
Channel: B 6.72 6.39 .49 B.15 6.01 .40 6.78 5.91 7.32 Q.77 13.89
Channel: 7 a.67 B.35 £.50 3.19 7.84 11.33 24.22 23.21 42.32 50.89 45.56
Channel: 8 10.57 9.63 5.42 8.43 5.57 5.55 8.64 9.33 11.47 11.86 12.96
Channel: 9 10.27 13.14 13.10 16.76 19.58 2891 35.95 34.67 38.56 61.78 g2.48
Channel: 10 B.37 0.84 5.92 5.66 8.87 6.07 9.60 10.93 17.62 50.40 56.53
Channel: 11 548 5.02 5.19 5.48 .08 7.01 10.15 10.60 13.26 12.31 14.06
Channel: 12 725 7.36 6.70 6.12 7.08 10.78 16.40 16.18 19.72 30.33 42.21
Channel: 13 B.07 .06 5.05 B.79 .86 10.00 14.91 15.48 29.93 24.33 2734
Channel: 14 6.19 717 5.03 B.67 6.57 5.83 9.95 8.99 10.20 15.40 21.54
Channel: 15 6.37 6.34 6.67 6.58 5.04 9.19 9.43 7.58 8.05 11.28 13.89
Channel: 16 g.16 10.592 10.81 13.70 13.46 19.68 223 2326 23.15 23.79 3.1
Channel: 17 B.47 5.61 6.58 6.69 523 6.53 7.64 5.687 527 5.72 6.24
Channel: 18 6.38 6.99 5.14 6.54 5.61 5.53 792 9.06 12.34 2224 23.84
Channel: 19 11.53 10.534 11.43 13.10 13.08 10.70 10.98 9.63 9.87 10.50 10.95
Channel: 20 8.05 6.41 5.65 5.73 £.98 6.47 5.86 6.86 5.82 5.62 5.54
Channel: 21 10.28 B.43 .06 B.51 6.03 6.06 B.41 6.45 5.31 7.89 10.28
Channel: 22 715 7.64 5.23 8.10 .55 7.32 749 7.55 13.04 25.590 31.48
Channel: 23 8.96 8.42 9.05 11.61 12.80 13.88 222 22.40 26.13 30.62 33.14
Channel: 24 9.85 7.58 .82 7.54 4.590 8.67 0.58 5.58 5.30 7.02 3.98
Median 7.532 7.05 B.58 B.76 B.77 B.92 9.52 9.02 11.81 12.09 13.98
Overall Mean 7.82 7.58 762 8.28 8.23 958 11.76 11.84 14.85 20.02 2369
Good Mean 7.82 7.58 7.29 7.49 7.39 7.79 g.49 8.27 §.83 927 10.18
P Reqd 15
Yield 1.00 1.00 0.96 0.92 0.92 0.88 0.79 0.75 0.67 0.54 0.54
# Good Ch. 24 24 23 2 22 21 149 13 16 13 13
#Bad Ch. 0 0 1 2 2 3 5 ] g 11 11

JFET _Mod21_brd33_Noise_perfEIDP. xls
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-32428B

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-32428B

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-32428B

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

o r—— o [ o] - =T
A & TTLE BLOGH- RE | BANYD
] TRTRFIY W 3,00, O # AT WO G, [Ton 1 H|iE T A | e |
H T WD T4 U, O [T CALL T B I | H
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
/Ay IHK STAHP FATT HUUGER AND SERVL NUWGER USIG ITEW 11. EFONY. N AFFROKMATE I
LOCATICN SHOWH PER JPL SPEC FEDOCMAT. o
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|
s AT LR, 6 HTR
& SECURE TEW 2, MOUNT, TO TEM 1, EREUIT BOWRD, LSIHG TEW 7, SEREW, AND LINEAR TOLERAEI: o ot e v TG £
ITEW 8, WUT. TOROUE MEM &, MUT, T0 201 N—mr PER JFL A Y ] R e
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| |
A fa THHTEN TEM B, WUT, $0 THAT MEW 4, SPRING, & COWPRESSED BY 315 TLRNS OF THIRD ANGLE o L T — s JFET MODULE F
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-32428B

Attachment of HRCR Item # 23: Qualification Compliance Test

Qualification Madel JFET Module

| EIDP Coverpage For JFET Testing

Unit Identfication
Mare JFET L3M Medule
Fart # 102037401
SN #0M
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 Mone & Ty XY, 2 JFET-DES-CY  |RFY_206
Bakeout I8, B0 C T2 Hours |80C, T2 Hrs D-ZCH48
Themral Cycles I8 RmT to 50 K 27 Minirum 15 O-2C548
Performance Characlensiics
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 had 11 m'W for COM, 5550
channels {Design YValuel 10.3 W 7 m'AW for PEMFS JFET-TEC-CH, JFET-PER-0Z2
Fower needed for 100 %
‘Vield per unit 13.52 Y A L)
Median Maoice at < 11 bad che. 713 mvintHz| =15 pvintHz 5550, IFET-PER-0O1
Median Moise at <4 bad chs. 5.1 nWintHz Min =7 nW'rtHz 5530, JFET-PER-O1
Median Moise at 100 % Yield. A.87 nvWintHz| Performance | Design Value 5530, JFET-PER-O1
# of Channels over the =< 15 m for SGM S5E5D.
maz. offset voltage a <= 15 m for PFMFS BOA-DRC J-27
5550,
Commeon Mode Fejection Ratio < -£0 dB by design, as measured in EM4 unit BOA-DRCSJ-11
Board Level Detail |
Baard SN 301 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 Maoise at High Power [w’ 5550,
100 % Yield: A87 mwintH= JFET-PER-C1
Median Gain at High Power 024 [

Crefinitions |
Good Crannels Mz se less than a rrin. performrance walua of 13 nWitHz
ield = of Zood Channels ! 24

Filenames |

Mioisa MEeas.reMEents

;. [ZuallFETPastVibeMoiseSurr mary . pdf

Haotes

1]

“he Base tampearaiura for 2 performance charactenization 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-32428B

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

Hardware ID |JFET SIN 20, 21

Date Time AIDS |Power| Mate |Demate | Transport Notes
S-May| 8:00 AM[ 245450 * 103 -= 183
S-May| 5:00 AW 245460 # Mate All Cannectars
S-May|  5:00 A 245460 heasure all resistances
9-May| 5:00 AW 245460 b 30 min each bhoard, warm 3.5, test (green dewar)
S-May| 5:00 AW 245460 Aggemble into CSF
S-May|  5:00 A 245460 # Rernove all shorting connectors, close out CSF
10-May|  8:00 AM| 245450 * 183-=144
10-May|  5:00 AM 245460 Pump out
10-May|  B:00 Ak 245460 Run 3-axis warm shake
10-May|  8:00 AM| 245450 * 144-=183
10-May|  5:00 AM 245460 # Install shorting connectars
10-May|  5:00 Ak 245460 A Rermove JFETs from CSF
18-May|  5:00 AM 245460 # Install into blue dewar
18-May|  5:00 AM 245460 b Take source voltage measurements
18-May|  5:00 AM 245460 A Remove from blue dewar, store in flight cabinet
13-Jun| 5:00 AW 245555 # Install into green dewar
13-dun|  5:00 AW 245555 Pump out
13-Jun|  3:00 Ak 245585 b 30 min each board, warm 3.3, test (green dewar)
14-Jun|  8:00 AM 245595 Transfer LM2
14-Jun|  5:00 AM 245595 Transfer Helium
15-Jun|  3:00 Ak 245585 b 30 min each board, cold 5%, test (green dewar)
16-Jun|  8:00 AWM 245595 ki B hours, board 50 noise
17-Jun|  8:00 Al 245585 kS 5 hours, board 51 noise
17-May|  5:00 AM 245585 b 6 hours, board 47 noise
21-Jun|  8:00 AM 245595 ki B hours, board 53 noise
24-Jun|  B:00 AM 245595 warm dewar
27-Jun|  B:00 AM 245595 purnp out
2f-Jun|  5:00 AM 245535 H 30 min each bhoard, warm 5.3, test (green dewar)
28-Jun|  1:00 PM 245595 coal dewar
29-Jun|  B:00 Ah 245595 b 30 min each board, cold 3.%. test (green dewar)
30-Jun|  8:00 AM 245595 ki 2 hours, board 50, gain and CMER
30-Jun| 10:00 Ak 245585 kS 2 hours, baord 51, gain and CMER
30-Jun| 12:00 Akd 245595 ® 2 hours, board 47, gain and CMER
30-Jun|  2:00 PM 245595 ki 2 hours, board 53, gain and CMER
30-Jun|  B:00 PM 245595 warm dewar
S-Jul|  5:00 Ak 245595 b 30 min each board, warm 3.%. test (green dewar)
B-Jul]  5:00 AM 245535 H # Demate, 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)

OPERATION LOG SHEET -- SPIRE JFET BOARDS MODULE

No. D-32428B

neEw USE THE "NOTE" COLUMN T

DEVICE (BRD) S/N: _0{.,!1 (O62) PROJECT: SPIRE/JFET BOARD PoE=Clgk ACToNs

DATE | TivE | Tech | PWR | PWR MATE DEMATE

: ON | OFF [ JAAT JBB [ JCC [ JOD | JAA [ JBB [ JCC | JOB | TRANSFORT ol

l-24-0y | 8o NN E EE = S =S == NP4 OHAssIS —SAVER: 6N
2-0)-05 th‘) = = = = = gmp famj v,
2-0| 0% NI v | v« -l -1 =1 - === SuReE TE27
R-24-0¢ |2500en| oM = [ R T, O e e W99 oS
2-2807 [2500pPM MW s = Sl= il = = WIS

7/eC [ve0 | Nhy = S 7 I S 2 G Pf CHABAS
2/(7le< Z:eo © =W A R W W A A qups atAsa

/3 2.0 ﬂ“ L~ & TN e | vy | | o | o SO e

7/c< 2200 EE A ShUEE= N

29/0% ~NW — | == =1- = GD § CHASs Y
Y eqlor R A = = == [ SodECE 7E37
s/2/ov Bop/ oy % I W W FPEMIVE StV ER—
NEYES Nh/ v | | ol & a4 GNP § cmpsiy
Slac AW ] v I B Sturce:
SCN ALY o R i Pl &D ¢ Chasry
SAT/ U T 7 T O SOURLE TEET

NOTE:
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JPL Hardware Requirements Certification Review — SPIRE Element  No. D-32428B

Attachment of HRCR Items # 24 & # 25: Mate/Demate & Operation Logs
OPERATION LOG SHEET -- SPIRE JFET BOARDS MODULE

USE THE "NOTE" COLUMN TO DESCRIBE ACTIONS
pevice BRo)sm: O S 3 (067 )  proyect: SPIRE/ JFET BOARD

PWR | PWR MATE DEMATE
Sl REE JBB | JCC [ JDD | JAA [ JBB [ JCC [ JOD | TRANSFORT NOTE
13/2 (oS 103124 = 74 = == aN? § ciasets 7EsT
3/2/os 103174 B e e e e Warsie Ui
3/14[os (08194 =l B ] R = [ P e aupf Cantsts o
3/1T/e< (03194 = =t T T i T | = guD § Cripsers .
(slos Blagh e | — == | =sb =1 o == S0uReE Tiny
/e 0%/94| L | — | - _ - ] SoyPCE TERT
[0%1499 -1 - - ] -]l =] ] - SNPD § Crnesy-
S e o e e ) R SodRcE TES7
NAN ATz e @ CHrsyy
N | T i i Wd % SOURe E
B 48 i O W A GUP & CHAsSY
. . I I Lt B A SOUFE
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JPL Hardware Requirements Certification Review — SPIRE Element

No. D-32428B

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

Page 24 of 32

12 [ 11 [ 10 [ [] [ [ 7 ¥ [} | 5 4 [ 3 | 2 | 1
ax R4 (=] — S =
] =
[ 1 R
2 o] cq(— - @] —9.86 [ R 11 PELEED GMECIH GYLME WD 3 WP TRLER
H >3 : [ TV
wor_ L i o o A
= PL STzl ax L ETESE-1
@ —
[~——E% NAQL47-085 IWSERT L
= - < 1] @IR0.I5REC
© 01— & [—aX R3LE
ﬁ » Db Y s T f\j g LGG,SB
£ lal % A [
YF AT Awh, L1 :
] ] Mw mp_ W [2] o WP ETIE-] n
= 12am-1 - o @&
wo [ i B
= ] x w
|| ) & m
4% 90,25
juumi| n:m_/ax R31H WEFFE Jusl| 1 — j1ang a7
F 421 77 NS/FS F
l—2K R3,1B NESFE
52 ME/TS ||
- Nex a2 nssrs
—
& Q GENERAL VIEW
REFERENCE ONLY
E SCALE: MONE E
ol NADI47-023 INSERT N3/FS
& =
L o8
RO2 IT a
ol a FLv— F A D
= = EX KL 3TEEsl-L == 0 ol T 4% 4,04
40 MAX
2x 36 io ___,_._Im—as'&é —{
—| o X a4 .F' \n w 2X JPL ETL2391-1
[ 30.1—/_ LYY —r -_'_'_'_._._JE'_,_,_—-& 4X WAOL47-020 INSERT ﬁ
MIH-ESF. il FR e, A GEMERAL WIEW M~
BXJFL 3712981 | e 1.7 REFERENCE ONLY =
c ax 9,9 —) B % )]éf“' SCALE NONE b
3,35
o % ol it :
b2 s
— _f L. A1 <]
o = [+ o~ ) W-ZR, o[ 2
— P e o oamEms-L |@||m| =
8l » : 2l
B| ® RETERNG: TESIAATORE FLIGT REFERENGE DECIUATIRS Wil AFFEAR O FET RATKS. oo e ﬁ 1 B
) I
/T ALTR MRE = Freatm o Preoe s INTERFACE DRAWING wh S D w x 2
&m"imi CUT OUTS S1ZED TO ALLOW PROPER WATIMG OF SOCKET CONMKECTORS, Y M Tl | | i | PADRITIE 3 mXwT= | i |
/T\, ASSENBLY NLMDER, NAME, TTTLE, DASH NLMEER, AND REY LETTER TO APAR AS SHOWN [N THIS AREA. =y i e [ —msa————| JET B LABORATORY
7| & TS I8 HE (NTERFACE CONTROL IRANING FIR THE FET MIDLLE ASSEMBLY. .FL PART MLNOER 1080970, e Lyt 'BQ‘E‘UAL%—L’QQ---
EREMCE DESICMATION THI 'WING HUMEER 029730 SHALL CONT LLOWIKG MO P DA, RELEARED THRSURH E1HG
TS ALSEMLY LTS THE NTERFACE. RECLIRENENTS DF JPL INTERFACE LONTREL TNAWTG ersres. LI ia = o TFET WMODULE
" T L D L U L 0 R T B T N BEL ] E— = INTERFACE " g
A Eﬁﬁ%% Json, " TiIS TERIMIGN. DATA 15 TR mmsr:m:n T PRAGE TR USE CHoL USIYELY © |:|u e THIFD PNERLE PRO.ECTION ;“Jm,_;‘ m— — DRAWING E
= =W w
NI 96 FE —TAANSF ERRED LR DISCLOSED 0 it OTHER FARTY WETHOUT THE FRIIR WRITTEN AFFACWAL OF RASA @ S_I | FE % ‘}f —r— 21| 2335 | 10209722 | .
NOTED LN ES% OTHERWISE SFECTFED NTLIMTRN A T — W 1 LINCLASSIFIED Jwerr 1 4
12 [ 1 1Q 7] [ — ——— [ 5 [ 3 1 ==




JPL Hardware Requirements Certification Review — SPIRE Element  No. D-32428B

Attachment of HRCR Item # 26: MICD - JFET Interface Drawing 10209722 (p 2 of 2)
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D-26790

1. Introduction
This document provides guidelines for electrical handling of bench top testing 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 JFETs 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.]

= Vdd
Rq
Input, Input,
Output, " Ouﬁﬁb
(Vsa) Rss (Vso)
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. VVdd 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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D-26790
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 I1SO 14644 Class 7 (FED-STD 209
Class 10,000) cleanroom. Maintain humidity level at 35%-50% RH typical, for ESD safety.

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. 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.

D-26790

3. Power ON Procedure For Bench Top Testing Only

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. Follow the approved RAL power-on procedure when
connecting the inputs 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 For Bench Top Testing Only

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
\V/ss -1.5V
lidd 1.564 mA
liss 1.5686 mA
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Channel #

)

1

1.130
1.130

1.075
1.074

0.781
0.780

1.088
1.093

0.834
0.833

1.012
1.015

0.785
0.787

1.148
1.144

0.753
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

DELTA (V)
0

0.001
0.001
0.005
0.001
0.003
0.002

0.004

0.008
0.004
0.001
0.002

0.001

0.001

0.005

0.002
0.004
0.006

0.003
0.002
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0.889

24

0.888
0.891

“JFET Module Handling Document D-26790”

0.003

- END OF -
Attachment of HRCR Item # 11:
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