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1B IKIE % :35°C, HEKIRE 5%, 48h
RE®E& :+125°C 1000h

A [N]

EFSSIREE )

wi | nEmee | tsg [EEsas
=Ly AX #24
R 36.0NLLE
No.1 53.4 A 48.5 Fa¥ 50.5 Fay 45.3 A
No.2 46.6 P4 49.5 A 52.4 A 44.5 A
No.3 48.0 A 49.5 .Y 50.5 A 39.3 Fay
No.4 51.5 A 46.6 A 48.2 A 423 Fay
No.5 46.6 7o 48.5 Fat 47.5 Fa 43.3 A
No.6 441 A 49.5 A 534 A 45.3 A
No.7 51.0 A 48.5 2 50.8 A 40.7 A
No.8 o1 Fal 47.5 25 49.5 Fay 421 Fa¥
No.9 48.5 A 46.6 A 51.2 A 42.6 Py
No.10 51.5 A 45.3 pay 441 Fay
No.11 50.5 A
AVE. 49.52 48.29 49.92 42.95
MAX 53.4 49.5 53.4 45.3
MIN 441 46.6 45.3 39.3
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(BB BEREL FEL FOEE 5 ISRRERIER R

GEQTHMIETE R . TETR .
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20 R i8R 15K IE T B EESaE

g8 | BB g | HBe w | mmEe |
P 2 - 4 #24
R 20mQLLTF | 23mQ@QLLF | 20mQLLF | 23mQLLTF | 20mQLLF | 23mQLLTF
No.1 9.8 9.6 9.7 9.6 9.6 10.0
No.2 9.6 9.6 9.8 9.8 9.6 10.2
No.3 9.9 9.8 9.5 9.8 9.5 10.1
No.4 9.5 9.5 9.5 9.8 9.9 10.7
No.5 10.4 10.4 9.8 9.8 10.0 10.4
No.6 9.7 9.6 9.7 9.8 9.4 10.0
No.7 9.5 9.8 9.6 10.0 9.4 10.0
No.8 9.6 9.6 9.5 9.8 94 10.1
No.9 10.2 9.9 9.5 9.7 9.4 10.0
No.10 9.5 9.8 9.5 10.1
AVE. 9.81 9.76 9.59 9.80 9.56 10.15
MAX 10.4 10.4 9.8 10.0 10.0 10.7
MIN 9.5 9.5 9.5 9.6 9.4 10.0

This document is provided by JAXA.



e

PRI TR N Ml & Rk 25

aam 112 (RBLE)

>EBEROV YR EIND 5y II1ZELT

FHAESAGETIEIESE (JERG-0-041) D S E{RFEIE (5.1518) [cH=, [T
BERBEEICREINATUVAIEISYINRRELEVY YRV EIMRTSAM MR
IZHH T BT &I EL,

>S9O RELEV vk E2oRERI—ORYRZEEL T

F—AvkRIZENTH, IS5V IR RELTOVEVLDIZREAL T, FHMiEER
RENMETOFEEALTHEELD,

faam 22 (BBEMELT)

>REE L DE

AEIKD /XL AAR3O -2 T
TEFLUN—F 1K(75)—>24(50%2)
‘BlExiE WSAELFE OB REBVRCH DML

> TIERBEONE

“RERREEROENRE 28 E— 18 E (/\yF Oy b0 ki)
HUTIVHEECT 1B3RBEEAERVEEFIZVIHER)

10

This document is provided by JAXA.



26 FHILZEAFTE B SRR A K JAXA-SP-07-011

Folm FHANMEMRR

JAXAER D) — &Ml - A E R DOME

ER19F6/H4H8

FHNRZEMRAREKRE
RE-SHEMHES
e BT R AER
BB dm - MR- BRI U L —T

2007.06.04
WoElTE M REHE

LA oy moaEuRIcET 3 ERRSBREE

2

<
BER {J'J?t)b:fﬁf'; 3,
RoHS %, RoHS,

&, YeETR 2007435
. , o
) 6L RoHS

00647 B
B& JMOS
T ss-c-9501

A

[BRAEAE]

1. EASORH EBREICEAT 28E
RoHSHHEUHRT)—LICEERT 2&E - thif &R M.
HRZICEALTEU-FAYA - FE-BE- AFERRICAET S, |

2, BROBRELMAAEORIKEICEAT 2HE .
bV RET IR T ORRG EOBREERIC
2L T, BEMR., XBEUA L 2—RyMERMDIEL. i
RET A,

3. BRSTEEORGRRICEYT 25RE ' -
BREUHEOSRIU—LIZHLT. FAEA—A-85 &

g A—hEiFA— BFWBA—H- 1—FOELDIHT,
4 BREDESIZHIEL., SEREDISHARTHIEL., ED w <
ESLMBEEALTLAMIZOLTRET S, y

This document is provided by JAXA.



e

PRI TR N Ml & Rk 27

ﬁ #0878 @ - M H%ESn-PbIALRRIIEQDRE
BEIV4RN

/ B fn - M AR DR R EHEOREE

1. 2425 1. Bh&h-MEORERLL

2. #& - #HE (RELE) il
3. 17— MERHOTE 2. $A7Y)— R EAF O FIE
4. RILEORE

G @

G’

| ®7U-EBHESIPORALTERTIBADEMIEDRR

2007.06.04
OE T A RS

LA g mEsateTERT-RETIROES

IRe— e FRERER
BERELE 1A%

REICHRDIFE-E Yo MERERRR IS E DR FHl =R DFEE

1. #¥ (SAC. fIEIFAT)

2. FAERET 1. &6 1. 5ME
(V2R—/2A—/FFAT) 2. ElBRmNE 2. {E1Et
3. #8 (RiEh) 3. /18—t 3. it
4. 94AH
V v Tj__\_/‘7
( 7Y (I SRR ORE )

This document is provided by JAXA.



28

FHTAL A 72 B SE AR AR A ) B R

JAXA-SP-07-011

2007.06.04

HEEITH AR

LA )& DROHSEIEICEI T BIRE RS S a— b

TR IGER TRI9ERE

TR0 E
(20064F) (200745) (20084F)

TRZIEE
{20094%)

FRk2l
(20104F)

BEOBE

ARcHSHE) Ei]

WoL. B ER~B

(2006/7/1)

A BFRRoHSH HA(2006/7/1)

ArhERRHSHEI(2007/3)

RO — LR ERE T

50% L1 £

75% 75~90%

90%

90%LLE

18871 — L O BN B QRS B U H RS O Bim 8 E - Tl

2/$37") — b BB ETH

3|@HaSa =T

4887 — B & - HHEXRFIALTERT RS OREEITE

Sa=TqcEE

(DIEATE T T Bl o0 ARSENERT il & SR A e ST

@UFAFET 19T I2EB I AN B L5 R~ DAL AR FIFE

(A7) AR - HE O R BEAE TOREEN ORI

@82 HS-HEORBBAZ AL - REERHO
HOMBEERE

5 BITORM- FRB~DRBR

AW ~ mmEENS
e r

6|87 —FAZE RN - RO BRI~ DR WITE

il
(287 —IEAT O FHIMEIE O D
(B — AT OE D FHE
(f ) —FAEREE - SRS RO HOERERE
S)AXAZETE G~ DI 2 —I[F A T2 D

7|RoHSHEH X6 & O FEH~OWABHRE (RRET)

8 RER VBT R -HEHBWOIH ORI

LA TR ORHEE E

1. $87")—%5RoHSHIBER IS A =T/ DHRE
TERH18EEICERLI-V AT LA—NADRBERRERITT, VATLA—A,
BEA— DR PIAXATER SN ARSI =—T(%2REL. 87 —HIESE
DIEREFLE. AEARSFERFAT S,

2. BIMEAE

2007.06.04
WoElTE M REHE

BN 07 —LREOERAEEL T, RHFOHER R CHEE R K
U @M A—DDBREAEZRRT 5.

3. $7—RIEEHERBIFAERINTTERT -0 0K
YR ILE —T v (HSD) BT BT %485
)M ERARAR (PWB)D R E AV X M B E B CHESBRE
A ANFE - BEAND=XLIZET S5

—

-

FR05EZ BRICHSDENICE Y AFHBRE FET TSE. a7 - e
mEALRNTERT 2B NERD, 5IEME. 307 GO EITHIREZ RS
A1 =T TEHMEREL. 7)) — b~ ORI AHERET S,

This document is provided by JAXA.



PRI TR N Ml & Rk 29

36/
SPWG (Space Parts Working Group)#i &

(2007%5HA1H ~2H #:Hilton Hotel, Torrance CA)

FeOTHANMERS
6/4/2007
JAXARRFEE2—

HEH #E(HIREC)
JAXAREHMHRAE B&-#3-#ERmIL—7

E-mail : urano.mikihiko@jaxa.jp

ETET—V

BEER &
FHAFPGA

o FTHETEA

«  JANSH A7 —F (MIL-PRF-19500/477% )& kR
MmN B IFAEICEDIRERE
MEHE0OA
KEHICIZxt g HPINDEER
- -TREEREL

This document is provided by JAXA.



FHILZEAFTE B SRR A K JAXA-SP-07-011

1.4515 50 M

- HERIEIFEHSRE. SENLDAFE#LTHREZFDIC, BAERRHTIEIC
BITL TV,

- BEBROBRENTETEESN., BRNEBRBALTREICTHEALTINS,

- BERRIE. T—F T 0C of CREEL-EITOMMGHAE TEERLIZEOM
BETHY, —RLEEHTCRERRBEDHERN IHEHETH DA, DPACEEML L
HBRE. REEFHHICERTIBICLYERTEETHS,

s BEMNBEXETTUKREETLERGYRIZEBET -0, EFEER.
TE ERKEREEES. RUNASAHEBE -HRETo>TWVS,
o A—H—RID*E

- MITSRIO—h—SEERBATIEERTBEIL—FTRIEL A—h, RIFA—HEE

ERFEHFEEHTIERBEIL—FTEATIE
s AERERRLEBSEFIO—I—I0RGET .. EXEERZIERT D,

2.FHHAFPGA

« FHAFPGAMGXActelft A ELTEY ., A—HF—I2EoTIHIERIZURY
BHH-0, KBERRNFEIN TS,
— THLI-BREEITRT A=, ZEONASANDFIEEZ T, Aeroflextt &Xilinxtt A
FHAFPGARFICEYH LT,

« W&, Actelit FEALL THEL TLVSFPGAT AR A IFRTAX250S,
1000S. R U2000STH D, ch b L FEt DE-flowTIE(VFAVIZIEE) TEIE
SN2 DOTHS,

— Actel#t[d, FPGAIZDWWTDSCCYUSAVERAEZIET -0 DIEELZEDH TS,

« Aeroflextt|I®E MABEclipse FPGADDSCCOTAVIRAEREZEDH TS,

«  Xilinx#t (XE fm$ Vertex FPGAMDSCCOSAVREEEEZHEDHTIVS,

« FPGATIZAzL A, Honeywellft [ZActel FPGAE HFASICEIRHEL TS,

This document is provided by JAXA.



PRI TR N Ml & Rk 31

3T HMTEA

ERIZH - K -BRTKREH L of-Actel FPGATE S X, TR EMILTIE
SN THRSINEHFEMOFEREFELEAFERICOVTRAICERS
Hoh b2 LT, MBEAERICIE. REAFHMZFEAHF CEIFERLE
WEIZTHH. FEHREFZOCHRINEAFEEZRET M. LLVBIRITES,
FEHEOSHRLEICIIEREFBIMNOBAIFARTHLEDRHENS.
NASALZF (I EEREIRL-,
ZEE Cl&Aerospace Corporationsily&73Y , T E AFEEH(NTIG: New
Technology Insertion Guideline)D{ERLIZEF.

- FRMOFBFEFE R TIEEE, EEME. WO, WEHE, T8 -HgoR

. TRROIER. %)

- REREEEESIRE. RNTRE. HERE)F
NASATIZ1 BICHEMi7—o a3y TE#RREL. FEl. BE. AVT—UF%
DEE. VAVENKR, SBROERA . EEXRLOBOEHEFEERLI.
FRMO—oavTk, SR EL CHRET S,

4. JANSH 44— (MIL-PRF-19500/477
F)miER R

HS5ASEEEZITTLVA®D [XMicrosemittScottsdale Ti572 (1
- FRILLLICFEES EML
- BEERXBIN\DO=HITHEFEYHIEN
- BEA—NHDSCCREICTERLELGYERELEDEEENET
S#%6eM ARIEBMAEEICKIENY Y TIC-THAEShS, BEIERIZERR
BRENREL. EEANREELLED,
+ Microsemitt TldLawrence T ERAL -8 E% B 5L TL S, Lawrence
THDITASEREIFTE T LTLVELY,
Microsemitt &R & B8R IZH HSemtechtt [FJANTXVEL BE {45
~
. IN36xx&1NA2x0chs20:8 RS
« 1N5811(%36:Em
- VSASRENEZEHELTRERREED,. ROBREEZLARE
. 5A30HICEERBET
+ 6A11HI-DSCCREME

This document is provided by JAXA.



32

FHILZEAFTE B SRR A K JAXA-SP-07-011

5.t EIT-FAFICEDLSIERRE

s KETEZHRZRICLE, EBERICH T 2R LITFHHOFERASER,. RV
FEoIJIZBH5EBBIALEOEREERABTERRELNRESNT-.
o fEEITFHE
— [ER]
.« T EFEASEEAB%LL L )AEEA
- EENSOERNHISMOLELFLIEMT D, 5
— [E%]
- W THEFIHEHAHIRYRETS
. FE-FERACEMELTHTTRETERETS. S

5.8t £ 1T [FALEICFZRHEE!

G2
[11]

Hik

o FEEMH
- [ER]
o ERITATEADOBTHEIXH DM
- EWRFAREEDLSICEELED. &
- [EE]
o BEMIAADBITHEEZRLTLDA—DITEL
« TEHPWBAFICEHERL TS A—AHIXHEN
« Bt EFEERALTWSA—AD St Ho1-. F
— SBI~5EMIEIFHE -HEHAOLNR -PWBIZT T HREEALE-AREATTLIE
[CXEEFESALN
- REBETEBTIHELTFRREAFTLEERHICLDS
— [FEAEDEENBRIFALEISERIZALEZ~DBITHEZRITLTLVAL

This document is provided by JAXA.



6. snEZH = DETA

PRI TR N Ml & Rk 33

e

7. 88 M- TEEEREL
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IN—2 A HIZEA T HMIL-PRF-19500/477 Rev. C~G D LLEE

Revision C D E F G
g:f: ment | 43Jan-99 | 18-Oct-01 | 30-Dec-02 | 7-Jun-04 | 22-Mar-06
Tj (MAX) 175°C 200°C 175°C 175°C 175°C
Tj shall not
d

— ey Tj=+135°C | Tj=+135°C | Tj=+135°C | Tj=+135°C

J Tj=+150°C (minimum) | (minimum) | (minimum) | (minimum)

+/-25°C

Period 240Hr. 240Hr. 240Hr. 96HTr. 240Hr.

Any modification should be related to some changes in design, field failure etc.
it is sometimes very difficult to find such reasons. This case shows an example.

However,

« DSCCAARUEZMERAL. MEEXZIELTEEDSMELEIZFD
NEXEHATHENANIELTHRESNT: -]E, 740—7 vk .
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10. ZENERS DN

o AT
b MLCCEFFAEFFTEE. 9TV RET HAREEHY . BULFRRY
CTREAVTUFICEMSELNIENEE, CNOFHESE 5=, NASA
D=Ly TRELREMELRIRABMELET S,

.« Jo—

» FEBEYAALAIMEICHFEDIE A —TUHEARET D, 100%PINDE
BRI AEH? BEODOPINDTIEE TR EHITESH, PINDOREHERELT,
ERBHABRPIVIRBBRELEALNSD.

- EREH
» BEFVTERBZE/ ULAERTHEALLL, EB7/ILLNERLEAIHY,
HHEICEIESHELLGER TS, EROBETLHIESNIERMESHY.
» RWRODIEHEEHMLIEHMEN10Q LI EDEBAIX. KX £30ppm/CI=T 3,

- BRI
» BO-EHBTIIRELBIEMERORENH>T-. NASAIZSAE AE-8DI

L TA22759(280 uin. (2 m) SR OEREHF BT HFIEH L= ESATIZ
ElHRDBOHOZTEMEREICL TS,

11. MILERREZE O R E KR

+ MIL-PRF-38535H (200743 )

» FEIB(FEHR)IZTY/0C—OEEEEFIEE BN, EHRBOR
BEL, THIA(Class BRUS) D/IN\—2 AU D EBEIRHE#£EEZPDAT20%
Mo10%IZERE, FRIEGEBS 77T DERE) DHIREE

*  MIL-PRF-15733H(EMIZ1JL%) Amd 3(07418)
» EEFEERE OB AREAEZHIER

+ MIL-PRF-55310/33~/40 (/K@ ikss) (0651 B ~0742H)
» BRI ESH OEIEM
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F75—hkNo. | 28 P/N LDC | Rasd#isk m B
S PR BHIE (7% ELE) Snit EIFE
311-P-18
- NASAQ/3L—>F 0G5 LTREALE
J—caq LR SRR EA R A
Soamer . |mie 0513CC | M39006 | RR—# (F70%) ORAEEDEY
T292A156K030RS | 0542LB
ngg:t?f;n sk T292A336K015RS | 0608KP sl Ca B
122-0001-01
122-0075-01
EQaA0701 | afyy | 1TEODLTS0 BEAA v F O (FO—FLAEL)
88-539
133-0077-01
LL-U-07-016 | R{yF | HF364J FATAAUFOHEE
13
BEEESR
+ BGA Ball Grid Array
+ CALCE Computer Aided Life Cycle Engineering
« DPA Destructive Physical Analysis
« DSCC Defense Supply Center Columbus
- EDS Energy Dispersive X-ray Spectroscopy
- ESA European Space Agency
« ESD Electrostatic Discharge
*+ GIDEP Government - Industry Data Exchange Program
+ LDC Lot Date Code
- LEAP Lead-free Electronics in Aerospace Project
- MLCC Multilayer Ceramic Chip Capacitor
*+ NASA National Aeronautics and Space Agency
+ PDA Percent Defective Allowable
+ RGA Residual Gas Analysis
« PIND Particle Impact Noise Detection
- SAE Society of Automotive Engineers
+ SMD Surface Mount Device
+ XRF X-Ray Fluorescence 14
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EEMMDBERTa
FY2004 | FY2005 | FY2006 | FY2007 | FY2008
Produ_lqtion QT -
64bit MPU o =% sampleq_b Completed A BE3I8
DC/DC 50V type basic model QT Completed %8| Sn,PEM
Converter 28V input type fevaluation
POL, DC/DC oo™ | Evaluation ar
Converter < > > P
Production QT gompleted A 253116
EA%VSGI-[ET For O < #| New Package & 500V type Er
36M bit Design Evaluation ~ PD Packaging QT
Burst SRAM | > -1 > >
Basic Feasibilit : Memo
SOl ASIC Evaluation | Study | Cell Library ene,-gor QT
< e € bg_r. R
Eva.chip
Feasibilit Design &
SOI FPGA Study W Eveliiation QT
R =

H 8 : JAXA-CNES Meeting 5/9/07 K
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FHHAFPGA/ASICORFER 7 ¥ 2 —IL(EK)

T TO(08/01) +6 +8 T1(09/01) +5 +11

2007 2008 2009 | 2009 2010
4 6 1 3 6 8 3|4 8 11

WPO - Project manggement

WP1 - Validation of the HBD design
— WP | 3
ASBE(1sY)
— WP 3
AQE(2n)
Rad Test

WP2 - Target specifjcation — 1

WP3 - Chip design > 8
- Chip assemblly capability assessment
- Validation test plan

wp 4

WP4 - Design kit (sorftware and hardware) > 12

WP5 - Proto-type FItGA assembly —— 5
- Validation of the product #» Rad Test

WP6 -Industrializatipn & space qualification ——p- 6

ASICZ1T3Y AEYI A5
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FHAFPGAOO— K< v

1000 —
1000k
(On Chip CRAM
for Configuration?
- " ACTEL s’
. = ATMEL 700k
=
% ® SOI/SET Free
O 600 B
- RTA3PE3000
= "
UU_[' RTAX4000
360k
O 400 .
73]
g RTAX2000 4
o ATF2080E
200
RTAX1000
o &
AT40|=EL4U. SX72 RTAX250 RTA3PEGOO
0 B 5X32 2
1999 2001 2003 2005 2007 2009 2011 2013
Year

POLDEFAFETEI(ZE)

FERHE
AHEE: 4916V (32 V)
HABE:1.0-5.0V (ATZ)
HAEHN: 4W

R4 APWM#% {#->71-BBM® s /£ 514 (FY2006)

> EHMEIS%ILER TET-

> RERKANSEUTIRENE

> HEN- e HIEICHEESHY
FHAPWM®D i /F 5T (FY2007)

> ELTERISREZIETE

> FliasHEDFER. TIDIXIZIZMBELEGERTEDRAH
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SEE test summary at LBNL - SEB

56l FHEAMNMERS

/\J—MOSFET
ST AN FT T L ER HE R

(E#R)

MmE Ex

B - #E - R L —T
nikeda@rd.exst.jaxa.jp

Preliminary

1. 89Y (Energy=928 MeV, LET(Si)=34.7 MeV/(mg/cm?2), Range(Si)=102 um)

100V (IR:130V) 200V 250V 500V | note

Fuji (0) (0] X0X 00X XOO | Non catastrophic

lgs out of spec
Fuji @75%V g 000 000 000 OK

STM X X X* Non catastrophic
lgs out of spec
*Ips out of spec
(250V)

2. 136Xe (Energy=1316 MeV, LET(Si)=58.7 MeV/(mg/cm?), Range(Si)=97 um)

100V (IR:130V)

200v

250V | 500V

note

Fuji

X

X &

Non catastrophic
lg5 out of spec
I < increased but still in spec.

2
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SEE test summary at LBNL - SEGR

Preliminary

Ae10sac
Fxploration Agency

100V (Fuji, STM)-89Y

-25 -25
-20

-15

200V (Fuji, STM)-89Y

-10 X X
SR hanon = =G 25K4051-50A -
Gl s o S o 2skaos1 oK o =
~—&—STRH100N10-50A 3 2SK4051 NG o
> STRH100N10 NG b X STRHBON20 NG
1]
[] 50 100 0 50 100 150 200 250
VDS (V) VDS (V)
o 250V (Fuji)-89Y
lon: 89y
Energy: 928 MeV
LET(Si): 34.7 MeV/(mg/cm?)
Range(Si): 102 um
Fluence: 3E5 cm2
—o—18Ka054-80 Temperature: Room
X 25K4054 NG
¢ 3
0 50 100 150 200 250 300
VDS (V)
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RENMSEE - BEv/ okttt
BREH7IT1T1HRv/

—RAYOI=FaFARI2DEE —
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9, 15, 21, 25, 31, 37, 51, 100&

XN

WEB=v 7 ihoE e SV
- ! » 3

SR a—s1T | ) e
Doy ORANEAT : HHE T T4T 150/ |
2007.6.4

F6 [0 F B AR ERE

20074

6A |78 | 8A | 9A |10A | 11A
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1. PWBEA 2! — L DERE -
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I
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F358) PWB:Printed Wiring Board (1) FECERAR)
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FoEFHEABKEEREER
1. PWB£EAZY) —jba)éﬁlﬁ- il

-1) BEMRICH T DRoHSH LT > r—RAEEE

- EHREFHA: 20065E1 8 - W&R: A—H274. BEAMISSR
-2) TARYY—rTAVERIR(QTS-1051) A¥81 7' —{LERFE
-3) 7 —tOKBRETNE

- HEMET1) TS99 X (0SP)

- 7oviadk (BRI +EHE: ENIG)

- MEB—VTIWAEBR/AT Do) A+EBRESHEEMRSE: ENEPIGEG
-4) REFELEDOMER

- OSP: [FAF{HTRERRKS, A EFEASSELTISTES

- ENIG: REAREDIFXALFIHESE. T/ \wFREDERE

- ENIG . ENEPIGEG: [FAFESHOERMREICIIIEERELSEOES

I_:|I.1._I|I

Eﬁ w %% R EA SR S

FAEE) OSP: Organic Solder Preservative (#7175 v 2 I01E)
EN: REF=v7/L. IG: Bk, EP:REM/SCaVL EG:RERS

FeEFHABREREEN

2. EREHEHBROFER-1/2

T EMRTATM S

E— ]
-1) BGA R—Lz7RERER
R FTFA4S—:DAGEfE 2400PC CEEH)
« L PEE : 300um/sec ‘BGA/AVREE: ©0.70 (FATER—ILE: ©0.76
- [X A 2R — )L : Sn63,Pb36.5,Cu0.5% (FATEA—R:2062—221CM5(Sn63%)
-3
@
b
]
—— R—IL i 2 7IABERIE E (ef) WiRE—F
=AfE =/IME EE | AFALEE | B:/\wERlh
S/C 2929 1902 2412 46/48 2/48
OSP 2642 2261 2410 47/48 1/48
ENIG 3031 2163 2518 47/48 1/48
ENEPIGEG 3242 221 2568 48/48 0/48
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HOEFHARREREEN

3. SEEFMETE-FEMH

-1) WHRFEME: ENIG, ENEPIGEG, S/C
-2) FEHEBRTEEH
- [FAEEROE. NSV VLBELIIAEREE
- [FAEFTEEESR, NSTATLAOHEBIRER U ITAZEREE
- BEYAVIIERAITROIZAZEREE
(JERG-0-039. 402181 [FA T ESB~DEH>Z DRI :-55~100°C. &15%. 5008 1)L)
- PWBRHIREROXEHRBERUBRIFALEF ITIREDOHE
- BERIFALZA T ERIOETLHREERR
(JERG-0-043, 4.4.21§(2)l A S5 ER 1 : -30~100°C., £3043, 500, 100051 47)L)

- BERFAEFTERISTT HIREBEE L

FeETHEABRERSEN

TEMZARM SN
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E-mail: matsuoka.takeshi@jaxa.jp

Evaluation Result of Capacitors Processed
by Hot Solder Dip (1/5)

EERICHSDALE . BRERAR
> EREHARM : FR18598 ~2H
> R

- BEEREY7)L(-65-150°C, 100cycle) THEREBERI<

ISV RE
« BRBRAA—F(ER19F5H-98)
> RERICHL=¥: coG130E X7R 14208

No.| Characteristic Size | Rated Voltage | Capacitance . Dielectric
(mm) (V) (pF) thickness (um)
1 C0G 1608 50 330 20
2 C0G 3210 50 3,300 21
3 X7R 1608 25 22,000 16
4 X7R 2012 100 10,000 24 (series)
5 X7R 4532 25 2,200,000 15
6 X7R 5750 50 1,000,000 26
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Evaluation Result of Capacitors Processed

INCOMING INSP. OF

_CEEA.M.IE_M&IEML_

SHEET CASTING

ELECTRODE PRINTING

STACKING & PRESSING

. TERMINATION

TERMINATION FIRING

OUTGOING INSPECTION

55

Japan Aerospace
Exploration Agency

HOT SOLDER DIP

100°C, 5min 170°C, 5min |

e ——

70-120°C, Soybean oil

245°C, ~4s, Sn60/Pb36.5/Ag3.5

by Hot Solder Dip (3/5)

Evaluation Result of Capacitors Processed

GROUP A INSPCTION

( )PERIDDIC QCl

Japan Aerospace
Exploration Agency

Failures detected / Sample units
Gr. Test item Remarks
No.1 No.2 No.3 No.4 No.5 No.6
C-SAM 0/All O/All 0/All 0/All O/All 1/All
| | External Visual O/AI | /Al | 27/A1 | O/AI | o/Al | osan | In-process
inspection
Cross-sectional observation 0/5 0/5 0/5 0/5 0/5 0/5
1l Thermal shock & voltage conditioning 0/130 | 0/130 | 0/142 | 0/142 | 0/142 | 0/142
Terminal strength 0/4 0/4 0/4 0/4 0/4 0/4
Il | Solderability 0/4 0/4 0/4 0/4 0/4 0/4
Resistance to soldering heat 0/4 0/4 0/4 0/4 0/4 0/4
IV | Humidity, steady-state, low voltage N/A N/A 0/12 o0M2 0/12 012 Ni electrode
\ Life (1,000hrs) 0/75 0/75 0/75 0/75 0/75 0/75
VI | Thermal shock & immersion cycling 0/18 0/18 6/18 0/18 118 1/18
- Shear 0/6 0/6 0/6 0/6 0/6 0/6
Substrate bending 0/3 0/3 0/3 0/3 0/3 0/3
Temperature cycling (2,000cyc) 0/16 0/16 0/16 0/16 0/16 0/16 JESD22A121
VIII | Electrical characteristics 0/16 0/16 0/16 0/16 0/16 0/16
Cross-sectional observation 0/5 0/5 0/5 0/5 0/5 0/5
4
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Evaluation Status of Capacitors Processed
by Hot Solder Dip (4/5)

» SEM Observation Result:

Evaluation Status of Capacitors Processed
by Hot Solder Dip (5/5)

» REEREH:
+ X7RHBAT H4A4X1608,, 4532, 5750 TOSVIRE

« FILSFERICHFBAITTTRYMHTEERICEIS VI EGEMN o1,
REEORYELTRELTLS,

« HERE: EHRAORFTFIEALZBEENES >0 EFAVDES
D12EEA T =,

o IEHBIELZECAH BB BICE ANEFRTHEAHBAL
ey

>BRBOEF

* BIAVDTNIFEBRADFALZEED
axkA—)L(0.3T,0.5T)

« BESEOME/| -55~125°C 1,000cyc— (-65~150°C 100cyc)
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BENTOCI I CE->TESS

 [FAEAYR IR (ER)ZEHAICESL. SELELRRTS,

« ERAERIELToOLEER,

« 44 X(%. 1608-5025, BHEIL. 1/2-1M16WD521F,

>EROTE
- ERIHHEOMER  EEF FSTEL—FA—HIBARL
BRERDD,

s FRFETICEIREZETIAHTE
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By DA IR F

®JAXA—ESAE GG A HE

€ SCSB(Space Components Steering Board)# 1 5B 1k %
& BN ECIER SRR R AK R

®CNESENH AR

€G11./G12(F1&E#)

FomFHE A mERE

JAXA—ESAE S HikE

MEMEOER

& FEHRABKOAFE, EAEUERELCETHERZBEURARRELEERTHIL,

& BEEMICERARHMAMMICOLT, ESARUAXANTET R RURICHEETS>LOICELT. ERERTHORE
BRIZAT 2 ODHRAT 7TV ERET HCE.

¢ FHARSOENLGERCERY, TOEEENOHRGEBNELTHARSRELSIL,

HEm=

1. EXNEEEER. A5

LUFICR T B1RsRs s 115,

¢ BAEEASH DL LR AIZ R EfEHER LG BBEAIER & ORI .

& FEEAEHANVEIBHBRICEYAFTERNEQOYRIEE T 2T HARSOME.

& (fifE, HERUHMPOBRA THEEEAL, BEHERLILTERMROHF .

¢ TEANSOMEIOCIIMERTTAIATHATELSERL L TOMSE. RiEkEHORAE,

& BHNEEBROFHIOTSAICEHHFEAMKOERMERZ T H-HORE, tHREURETDEROFMIE O,

2 HEMERAE

¢ ThThOREBEICEYBRENDIRATTULT 29 TAICEVT. FATh TRELETPO. HALTEFICITIAFREC
DT, RFATI—ITIUERET 5,

¢ FEOMNATUEECHELT. FTERNKROMRICRXBREHNT .

3 s —HEXE - FAEE
& FEREDSAERLENEREN AR BN LSBIRBEERS.
* FERBROER LOREAICOVTEFHIRAL. FEEORRICAT TEVCEETS,
* KBEOHEH DR THRENFHABADHREMNRUBEDORR, MEBCHEN 15,
* BHRUBRORR, BHOFERBROEETRELUT OBATLES 5.
BHEERULERIALTHK—TS
SR AIRETOERD =
&R TEAL T ARER UHHEOERDRE 6 A A E XA T TRER I

EeEFHEAAMERS
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SCSB(Space Components Steering Board)& g &

#EC Framework Package7

- FEF E 82041k (Strengthening Space Foundation)D R i TECH #H L3 ELTULNVBESAIZFPTEHR—F R
L)EH, FPeETRFHEREMEIESEFA TUWVEL o fz, BRI DOWTIXESALEH TLVHENSZET. FPIZIE
EHTWNVEN =0, SENSEDHAIEL LT, ESAORSEEDFHEEUDRATERIFP NEDRI D
FETHILAROONTWAEFEEREIN, HFEYSIEHEATULELN,

@ ECSS-Q-60-B(Electrical, Electronic and Electromechanical (EEE) Components)efl 3ThR 1IE = & 32

SECIZz—XI 4ME/yr x Syr = 20ME(FHEARITH)

S IAXADS [AFPGAD B RS

# ALTER Technology Group#4t 1GG/Technologica/Toprel/Hirex&x & L20075E1 8 %31
HEHELI-OM?

M FS54 AR, H—E A(value-added)

Q) ChFTOC—CRIDBEREH#HIFLOD DTS EERS,

(3TOPREL: 14k, PELDEZEHEEL

(DIGGF 7 T AN HEALTERD F T 7 ¥/ (semi-retiring)

(5)IGG:B &, TECHNOLOGICA: 7S )L, TOPREL:A /K

(6)IGG, TECHNOLOGICA: & [ TBepi—Colombo(CPPP)

(DHIREX: 2 B4R 80 & D RST R ET il 5

BNRFH. Bk, BEIELIES

O RHEBEEOMEIZNZ . fiFOMBELH TS

FeOFEABRERS

ECSS-Q-60-B /5RAENERGHHAANAIDEEIR, 5)

CLASS 3

| not required-
compliance matrix-

not required

not required

T not required

[ allowed (some families)
| not required

DCL (qualif & not qualif)

normative > datasheet (for
review)

‘ ESCC or 883B screening
| ESCC or JANTXV
ESCC/C, EFR-R, CECC qual + Bl

ESCCI/B, MIL/R + ESCC screen

[ ECSS-Q60-05 level 2 or QMLIH +
| PIND

not required

' i to
| B Gontast to e

not required

| required (non qual. relays)

| only handie alerts received
8 not required (except for rad)
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ECI(European Components Initiative) Ff & BiZ& R (1/2)

PR ZE R Bl E R

JAXA-SP-07-011

Status Jan 2007 Status Apr 2007 Budget oPL Total delay Change Contract status Supplier
€ baseline last report
851K 202008 9 mth Omth | Callofforder] | ATMEL (F)
1,750K 402008 12 mth Omth | CaltofOrder? | ATMEL(F)
450K Na n/a wa Cancelled ATMEL(F)
125K 402007 L mth 0 mth Contract ATMEL(F)
(TRP)
2,208K 302007 4 mth 2mth | Call off order 1 STM
400K 402007 12 mth 3mth | Call off order? STM(VF)
130K 202007 £ mth Tmth Contract AME(N)
140K 102007 0 mth 0 mth Contract Schurter
| roskey | 2k 22 22 mth 0 mih Contract Deutsch (F)
760K 402007 3mth 0 mth Contract Peregrine (F)
Mixers MD124/MD149 400K 202007 3mth 0 mth Contract C-TM(F)
Cuscaduble Amp. AT4-1 30K 202007 0 mth 0 mth Contract C-TM(F)
497K 202007 2 mth 0 mth Confract OMMIC(F)
155K 102008 9 mth 0 mth Contract UMS (F)
360K 202008 tmith Omth Contract C-TM(F)
870K +200K | 42007 2 mth 0 mth Contract EADS Astrium
(F)
550K 102008 S mth 0 mth Conteact ISOCOM (UK)
5
HE6EFHALmERS

ECI(European Components Initiative) 05 B F:K7.(2/2)

tapan Asoipace
Explaration Agency

Status Jan 2007 Status Apr 2007 Budget OPL Total delay Change Contract status Supplier
€ baseline last report
Hybrid PW'M TBD 0 0 Contract ETCA (B)
Mosfet Drivers 1000K thd N.a Na Pre-TEB thd
130K 302006 0 0 closed UMS
785 K 102008 0 0 Contract Infineon
495K 102008 0 0 contract KVG
sk | smm | o 0 Conirac Open
730 K 10 2007 0 0 contract Jena Optronik
102007 U] 0 contract Vishay
250K 102007 0 0 contract Isubellentite
95K 202006 0 Closed Tesat
290K 20 2007 0 0 Rosenberg
1200K 2Q 2007 0 0 contract ATMEL
400 K 202007 3 3 contract ATMEL
300K Q3 2006 0 0 complete ATMEL
1600 K€ 10 2007 3 3 contract ST™
CNES (+
2200 K€
ESA)
85K - - - stopped ST™M
335K 03 2007 6 a0 contract UMS
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Worldwide Shipment of Standard vs Lead Free Solder
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Kester estimated Sn-Ag and Sn-Sb usage
at 1 to 2% of unleaded solders
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Hi 88 : NASA Presentation to EIA G12 Space Parts Subcommittee, 9/25/07

2. Hot Solder Dip T#2#%#E (GEIA-STD-0006)
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Traceable MTBF Survey NAVSEA

WARFARE CENTERS

23% 27.5%
437* '

Traceable
MTBF

941
No Traceable 495%

MTBF Source

1900 COTS Items (1378 with MTBF)

* Less than 25% of items surveyed had
published and traceable MTBF numbers!

Hi 84 : Reliability Predictions, GEIA G-12, Sept. 25, 2007 1

Results of NSWC Crane survey NAVSEA

WARFARE CENTERS

Prediction Methods Used (Breakdown of 473 )

200 \
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1= MIL-HDBK-217 3 = Demonstrated 5 = Engineering Estimate
2 =Telcordia (Bellcore) 4 = Accelerated Life 6 = OTHER ??

227
Hi 8t Reliability Predictions, GEIA G-12, Sept. 25, 2007
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AVSI
C-SAM
DIP
DLA
DPA
DSCC
EDS
ESA
JCAA
JG-PP
HIC
LDC
NASA
NSWC
PC
PPS
QML
RGA
RoHS

SAE
VITA
XRF

Aerospace Vehicle Systems Institute
C-mode Scanning Acoustic Microscopy
Dual In-line Package

Defense Logistic Agency

Destructive Physical Analysis

Defense Supply Center Columbus
Energy Dispersive X-ray Spectroscopy
European Space Agency

Joint Council on Aging Aircraft

Joint Group on Pollution Prevention
Hybrid Integrated Circuit

Lot Date Code

National Aeronautics and Space Agency
Naval Surface Warfare Center
Polycarbonate

Polyphenylenesulfide

Qualified Manufacturers List

Residual Gas Analysis

Restriction of the use of certain Hazardous Substances in
electrical and electronic equipment

Society of Automotive Engineers
VMEDbus International Trade Association
X-Ray Fluorescence
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+ 36Mbit
(521Kword x 64bit + 8bit ECC)
*20Mbit
(512Kword x 32bit + 8bit ECC)
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/O : 3.3V, Core : 1.8V

BiEREEE

Ta=-40 to 85 °C
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100 MHz
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=IA—RAb— AR (MODE)
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*SEL > 64 [MeV/(mg/cm?)]
-SEU > 40 [MeV/(mg/cm?)]
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EEFRD

FATE EEHHIR i
(/N J—MOSFET)

MmE Es
- MR- EsmI -7
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SMDZ AT ADLR, 500V MDQATEZSEERICET FE

/) —MOSFET(TO-254) #B&{L4%

/N J—MOSFET(SMD) #iB&{t4k

Part Package | ChipSize | VDS | VGS | ID | VGS(th) | RDS{on) Part Packapoll G v g VDBV US| REITIRS EV CoithyB SRDSioe)
Number [a. u] V) V) (A) v) (mQ) Number [a. u] [\ (L] (A) (\)] (mQ)
28K4048 1 42 18 25K4152 SMD-2 1 42 17
25K4049 112 100 42 33 25K4153 SMD-1 12 130 39 39
25K4050 174 15 69 2SK4154 | SMD-0.5 114 15 89
25K4051 1 42 a3 2SK4155 | SMD-2 1 42 26
25K4052 172 200 33 69 25K4156 SMD-1 112 200 32 62
28K4053 114 14 155 25K4157 SMD-0.5 174 14 148
25K4054 1 42 a5 25K4158 | SMD-2 1 42 38
25K4055 TO-254 12 250 +£20 27 2.5~45 98 25K4159 SMD-1 12 250 +20 26 2.5~4.5 91
2SK4056 114 12 230 25K4160 SMD-0.5 1i4 12 223
2SK4185 1 23 180 2SK4188 | SMD-2 1 23 180
25K4186 172 500 10 480 25K4189 | SMD-1 112 500 10 480
2SK4187 114 4.5 1150 2SK4190 | SMD-0.5 174 4.5 1150
2SKo000 1 42 24 25Kxxxx | SMD-2 1 42 13
25Kxxxx 112 130 35 46 25K | SMD-1 112 100 42 28
25 Kxxxx 114 15 96 28Kxxxx SMD-0.5 1/4 15 64
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LET=34.7 MeV/(mg/cm?2), range (Si)=102um, 3E5 p/cm?

123

BVDSS Ves (V)
V) -2.5 -5 7.5 10 | 125 | -15
100 00 o0 | X

Original 250 00 00 XX

X: non-catastrophic failure (I;5>10pA)

X: catastrophic failure

No failure up to V;=-7.5V at 100%V, for Y irradiation.

SEGRIAEREE@LBNL (#2) - 2/2
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Energy: 928 MeV

LET(Si): 34.7 MeV/(mg/cm?)
Range(Si): 102 um

Fluence: 3E5 cm2
Temperature: Room
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SOI ASIC/IFPGA BRI KA
0.15umCMOS/SOIE LU HBD*Hi it = & B M5t 45 it f4 381k

= LETth > 64MeV/(mg/cm2)

FPGA:
360kGAmDEFEIZEF
SRAMAA
20074 [%Configuration Bit/FreeRAM Cell® 52 /£ 514
2008 EIC2AKREITBEFFE
[JAXAIHIREC . FPGA+EEPROM 1/%whr— &, }\ﬁ%z&%%
CNES/ATMEL : FPGAL S ILFyT &
ASIC:
AR E—R LS54T DERF
2007/E5ERL. 2008 E IR EFVTDFHE T E

*HBD: Hardness By Design , Latch, FFSO&KREBREET 1774 B &Ik DG HRx ST

This document is provided by JAXA



N

SOl ASIC/FPGA RRARTa—IL
-7 TO(08/01) +6 +8 T1 (09/01) +5 +11
2007 2008 2009 | 2009 2010
4 6 3 B 6 8 3|14 8 11
WPOQ - Project management >
WP1 - Validation of the HBD design
—s WP 3
ABE(1%Y)
—_— WP 3
A9E(2M)
=== Rad Test
WP2 - Target specification — Y
WP3 - Chip design > 8 4
- Chip assemblly capability assessment we
- Validation teft plan
WP4 - Design kit (sclaftware and hardware) >12
WP5 - Proto-type FIPGA assembly —_— 5
- Validation of the product » Rad Test
WP6 -Industrializatipn & space qualification p—
ASICS 4T3 [94?3'1 ] il
AEaL AT
2

This document is provided by JAXA.

125



126 PO B SRR JAXA-SP-07-011

2008.01.29

$B8E FHHAMMEHS

ERBRORARERKR
(DC/DCavix—%)

% HE
i@ - ¥ - JEEREI -7
hayashi.masahiko@jaxa.ip

DC/DC Ay ii—%

1. ARKR
(1)DC/DCaii—%
50VIN.”+5VOUT type®FH%E
>t : SOVIERE/ A, +5VEHA
>HEEEormRLE (Bl : 20006)
o T EERL. Hli% XD,
=Rk, BEEICIEEL TVLEVWA, BETEEEONE TRHEEEERE.
Bl &R & Tl % ik
(2)POL DC/DCaii—%
SHAPOLI Y hO—-NICOHBRSR
=R&EF I AIC L BTIDERM
SHIEERTL. BHEHRIFBELTF I A,
>TSS T/ 1 ADSIE - 5Rif
¢ LEIMAERRERIC. HEHFBELFTIA AO—BICDWTHBREBEY > 7 L OBE -
FRfli & SEhE.
—REREIRT
SRE. TOMOF A ACDONWTHBSEY > T e EP.
SERPIC, Hi:2ETTFE.

This document is provided by JAXA.



PRI L T AR wh ok &

P

e 127

FOEFHFE R ERE

QMLBTREICHETIHE

(R7 A -ZAF - 7A-IFAAN-R/HEL-T® . URTEF=72A®W )

FHMZEHEARERE
- M- EE RN L —7
JIEE
kawasaki.yohhei@jaxa.jp

2008.1.29

B[EFE RS
ENRS /BHIT7O0RR—I{BARL—Y (:H':)}
*QPLERSZTHAR (FER20562H298) g

‘QMLBITICHS>ERAEHRENDESR
= SE M+ (N1045.7101-01, 02)
NASDA-QTS-1045 — JAXA-QTS-2150

“SROBITEERT V21—
BEHFEFORH (IH/MOOG) — 2A%H
m7ADHR THEE (JAXA) — 38 hf]
REBRFDORR (JAXA) — 3A%H
2008.1.29

This document is provided by JAXA.



128 FA L2 S BRI 2 JAXA-SP-07-011

HEFE AR RESS
T NRERIR/IUETEA =R

‘QMLBITICHSIERALHREDES

1. 712 MEEER IR (NASDA-1046-%k-s%k)
NASDA-QTS-1046 — JAXA-QTS-fFRIA

2. 7742 EVF AT 2 FERER IR (NASDA-1047-40k-4)
NASDA-QTS-1047 — JAXA-QTS-214041 HIB

3. 2LF T IVT ) MERERHR (NASDA-1026-1-%%)
NASDA-QTS-1026 — JAXA-QTS-2140118ID

4. Lo R) Oy T2 LSRR (NASDA-1066-*-%)
NASDA-QTS-1066 — JAXA-QTS-214011BIE

2008.1.29

HBEF AR B E
TSR/ ILETEA =X #K
SRODBITEERTY 21—

RERFEEDREM (AVIO) — 1A%H
m7ODER, THEE (JAXA) — 2Adf]
REHFOAE(JAXA) — 394

2008.1.29

This document is provided by JAXA.



PRI TR N Ml & Rk

F8EF HfAE i B S

PO =FaFARIE
REDRR NS

FHME R R
BB an - M- BRI L—T
JINEG

kawasaki.yohhei@jaxa.jp

2008.1.29

F8OF H AR B
MERR: PAYOAS=Fa7ARIR -
Bb oo a——
{52 JAXA-QTS-2060{F BIF ==
( MIL-DTL-83513A'—2) AR
REWEA—H:BRAIKRSE  oviERE
BRXE71F1T1¥v/
— 5 — -EfE—

AL 2NV F:0.0500F BE:ASER: 200V,

(mEBE. I8, ERIL) BER: - 50V,

RV 2OT I ABRAEICH G B :3A/a0529b
T2 X
TVNBREATIZIAXAREFREICH G (55 PSR R

-65C~+125C

2008.1.29

This document is provided by JAXA.



130 FA L2 S BRI 2 JAXA-SP-07-011

F8 6] F H A B S

BEOTFE(BAE2NA, P1T171F+/Y)

CSRZEDER

EEs17 \
RAZEMRTEZLT
TINBREAT(FINF 2 N34T, AN=b217)

Tt
9. 15, 21, 25, 31, 37, 51, 100

T IOER
Az

vt BV
mER—vITrhoE
o=

& |
SV IRI)a—s17
SO RANRLT

Hi# :(mwﬂmw

2008.1.29

F8/E]F B AR B =
BEFE2NVOW BEATI2—-N

20074 20084
9A |10A |11A|12A| 1R | 2A | 3H
RERBRBFEORE | A9/14)

S StER ————l
FEREBOILS A(12/4) A(2/7F5%)
BRI AR i b
REREORR e

BKIETE . WHltE, 7O ARTEREFHEEREP,
ENLUSHIREGGRERZER T o

2008.1.29

This document is provided by JAXA.



THIGERE B

{t

s mkIE 131

5E8E FHAMMERS 2008.1.29

End (EERITE)
HFHRQMLEE

FHMZE AR R
BB MR- BB R L —T

nNE 2
kawamoto.satoru@jaxa.jp

5E8E FHAMMERS 2008.1.29

A=A lEERIEHASH « m BB
BB ar e 7 % - Y
e v IR R IRE 3R = ll E"

H£#H*E :JAXA-QTS-2050A fFRIE
<f #>

RHRCREMBEERT 5L T, MHREFIECRBA TS,
)2a—YNEYT ., 28— EI T DIRRATEFFIZHE.
AR TL—XZOEEMEERANTIST=8H, T, HEEICEBh TS,

This document is provided by JAXA.



132 PO B SRR JAXA-SP-07-011

$eE FHAMMERSE 2008.1.29

<BEOHE>
-k O RAE+RY—2 5
QEIBHEE (NEEIE:Nith-Z=, NMBEIE: ZAEDH-Z)
HAX :1608, 2012, 3216, 3225, 502505491 X
EREEHE -55°C ~ +125°C
T D 0Q BN TEHH G
<E B>
$AZ EREN | ERENEFE | ENEERE | EhEERE | BEEREE | SRAREERE
(mw) (96) (Q) (ppm/°C) v) (V)
1608 62.5 50 100
2012 100 ke prmr—s 150 300
3216 125 G-+2 p 70001 T W Bl 200 400
3225 250 J:£5 200 400
5025 | 500 S 200 400

$eE FHAMMERSE 2008.1.29

<EBERTVa—I>

20074 20084 20094

1A |12 | 1A | 2R | 3R | 4A | 5A | 6A | 7R | 8A | 9A |10A (1A |12A | 1A | 2A | 3R
BRI DR el ~12./ M
RERETOT S LDEE P ~4/E
EEHREHEORN A sIM
IHES A oM

FERYTIL0ME | ~7 [E
EERER P ~2/m
EEHRREORH Al 2/E
B A

This document is provided by JAXA.



PRI TR N Ml & Rk 133

FeEFHRANREREEN %A

e

QMLEZEEREERE
T MEERHR (QTS-2140 {18IB) D E A EiEE

ERL205E1 298

FHNETEHARRE
REBMTHR AL
BB &R MR- IR T L —T

tHx &

FeOFHAPSERSEY
FIUMREROBEEDREBLER i i

o 3
DARATLA—=HDD, BEA—H2#ICHLT, ChETHOREREERZS.
INYEBRARBOT U MRBROEZEELNHHT-.
JAXAIZERERABRTQTS-2140{1RIBO B EHEAEIET L5 58 1=,

® DATLA—HDOIPRBRAERICHTHEL
"BRBERLETS, - ARBEEEELEL,
BEME LTS, - NEREEZELEL,

‘BERFELTD, - BHOBEM, IVH, SVHE B{EHEEIC KLY
EIRRFE, BHOBHEZR LIERL,

® BREEOHER
HEDH o= A2t Icx T SBRESROEREER UV
BREOEBZHIOFI12ARETICET L=,

________________________________________________________________________________________________________

This document is provided by JAXA.



134 FA L2 S BRI 2 JAXA-SP-07-011

HeEFH AR REEEEH

BRAEHRREOBE -1/3

RBEA—N: HPESEIEW. LET7EF=IH

HNELHE: FHAMEREESEITT) MR
JAXA-QTS-2140 {FHIB
F7AVEYFRASAGEHAR)(SFRIEXIE
IRFIHEIRRET) MRS

BREICLSEEHEIERNE:

EHE BT BRTE® *:=
¥ (KR HE) KERRVASF ERERYASF
BREH 10 12
EHIREA(mm) 16 3.2
HNE B AR EH(um) 70 105
BE 2J8IVH, 28SVH 10FBIVH, 6/8SVH
E iR in—E AR (mm) 1.2 0.3

HeETHARSERS Y
BREHREOBE -2/3 %

BATEROIVHIES

18 v ‘1
|
|
B \rs
i =
!
5 YIE |

1218 & 128 v 128

This document is provided by JAXA.



PRI TR N Ml & Rk 135

SEFHARREREEN ;%%4
BARERROME - 3/3
* BEERBERCESVT, BREGEGE - EREL.
BREERBLL.

@ FHABKT AT, BALHERVERT %2
2%,

* IR
2t DR EME (Rt -8R (X2 LRLGVET . BFMIIWEBLR O
BEAEEERVCERT—4—FTHERL. ZRIEATILY.

Bk

This document is provided by JAXA.



136 FA L2 S BRI 2 JAXA-SP-07-011

T AR =7 AV EHRIR
#22") —x G R 5 3R E AL B ETM 4K 35

F8E FHAMMERE
1/29/'08
JAXA HEREEFHR

FH &
JAXA B & - - BRI L —T

E-mail: toda.kazuhiro@jaxa.jp

1. ERRUME

BB T )&, RoOHSH IS IZXY20085F3A T, (FATZE LT &
TARD) =T AVERRDELEZTRT TS

RRZEEATR FHHAMI115, VJE—Fm2/15

g

REBFEHEEL T, ROMBT—RENE R ZFTTli
1. EEHENI/EHAU(ENIG)
2. EEMNI/EEMREP]EHRALEEHEAU(ENEPIGEG)

¥ EHBEDRA b
o TIVINVREDOHRE
RHREROIIALZFTEDSEIE
FAEESHOERILICKIESREDET
BYUBLIFAEFRF)D—2)LI-GE0EE 2

This document is provided by JAXA.



PRI TR N Ml & Rk 137
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Schurter#t385€. ZARMOPLIZEE# FE. 140 mA to 3.5 A

ESCC Detail Specification no.4008/001

Rated Cur- Rated Vol Rated Vol- Breaking  \bltage Drop Cold Resi-  Melting 1%t 5.71 ESCC Component Order Number ™™
rent [A] tage [VAC]  tage[VDC] Capacity 1.43Intyp.  stance typ. In typ. [A%s] Number
[mV] [m0)]

0.14 125 125 1) 258 1020 00008 400800101 3410.0310
0175 125 125 1) 250 800 00009 400800102 3410.0811
0.262 125 125 1) 165 31 0.0037 400800103 3410.0312

035 125 125 1) 150 247 0.0042 400800104 3410.0313
0.525 125 125 1) 100 115 0.01 400800105 3410.0314

07 125 125 1) 124 98.7 0.035 400800108 3410.0315
1.05 125 125 1) 105 5 0.084 400800107 3410.0318
14 125 125 1) 98 30 0088 400800108 34100317
1.75 125 125 1) 80 205 015 400800108 3410.0318
21 125 125 1) 88 241 018 400800110 3410.0319
28 83 125 2 835 17 0.23 400800111 3410.0320
35 2 125 3 80 135 045 400800112 3410.0821
3
L ETHANSERS

HES R LB ¥R (MAFA:Military and Aerospace FPGA and Application

¢SV EREF T, BEGFEVINRESAE,

1) NASA-GFSCTORTAXEREI= DLV T
€2007. MARRTELRAZ— FLTLAEL
S HPUNEFENE (HYVYVE-RASAK)

#2007 2ANERE— FOFE (U FTYEHSDESR

2) Actel DFPGAIZDNT

S RTAXDFEM (Actel D—EDEEREE UAerospace TORE) ICE T, FrFEa—XHEOFRARERZED
(FRERChET-H., —HIXMSEHET T+ Fa42 9 FFR, 15 —HEHAED)

& FIT#(X26

SRTAXD 7 S AVESEFIZBEEShIRAH (TEAETIFActe|DEVI O—L V5 A% 7 AOHEOK)

¢ B7O0—, EZO0—4#ELTLE)

*S5BIFITFTv a8 FITiED @EERTAPELS 75w a2 4 FFPGAZBASES)

3) E0it
S BERIATEERE R A TOFPGA~ L AL ORBEHEIT L TSR
& LRActe D75 w o & FXi | inxDSRANS  FOFPGAICBES SR F|ISEEMNEE > TV

FeETHANMERS

This document is provided by JAXA.



PRIOMERE TR A A & AR 141

HEANE L E SR (MAFA:Military and Aerospace FPGA and Application

© ACTELAHBUFPGAD & 5 L REMAI(L. MSRMEICESFREATINEEZ SN D,

@ ACTEL RTAX4000S (UNC 0. 15 um) IZ{#i#> SEnhanced Generic Burn—ini&. 2000S%>1000SED FHEFIICEBERAShE
Vo BRAO/A—2 o vli— ERBE, RTAX400007 5 R0F2008FE—MER IR SN DFETHD, TOHR, 25
AVEEFEhH LTRSS,

S ACTELIE, VX7 7 LOF A HEEZx-yERTRTIRICLY, FL—HEY T+ EHET D,
@ ACTEL AVELE (VL)) O#ifliZ 4 OBEITHY ., ik YR,

#BAE SystemsH=F 5 R 4R 1EFPGA (ACTEL FPGA1280. 1020) =D TH&E L1, RHISOTIDZ2Mrad, 7 FEa—X
BEF4-5VEACTELE S & YIELY,

@ Xi linx[LTRBEHRtE £ LfVirtex 5 FPGAICDLVTHRE Lz, &4 TEX19-24mé X TH D,
& Atme | [XTBSHRIEFPGAIC DLW TEE L. & SHERIELY,

¢ KBS A (FBEIR RHKEL, Feature size, chip size, die size, BUftestabilityZ&EML =BER/I TR
NEETHEEADND,

# Aerospace CorporationifActel FPGAD 7 »F 7 a—AXRit%E. RFRAT—ILOERTERIEEZEFERAL TR L.

& Bh{ERE BB & feature sizeMBIRAHRE S hi-, FPGATIL. feature sizeASNE { D EMERBMIT LA SAL, B
MLEREERTIZEL,

@ JPLIZ, Xilinx Virtex FPGAICHd BSEUBMI% %#4RE

& XilinxEHE DrefinementiZ 2L\ THE

& Aeroflexld, antifuse@perceptibitydi® (antifuselESDEDHE) ICOVTHEL=. antifuseBEDE—{LER
LTS, ACTELIXA#I<IE L TRA SantifuseBEZFEAL TS,

®Ring oscil lator 2EALTF Yy TAQREARERHAT LV SBEN H o= (L, BERRM L BREOMELNY
ZT7THBILEHA .

EsmFHANMEES

184

2000 eoee
1000

8

Processor Throughput
(MIP5)

0.1

1870 1980 1890 2000 2010 it} 2020
o
Year 4+ .oys > Lunarl, Lunar
EVA % Ouiposts PDR Dates
CEV LSAM
Bloek Il Landar
6
HEeEFH AN RERE

This document is provided by JAXA.



142 FHAZEIE B B AR JAXA-SP-07-011

HIREC-TD-SE07050

HIREC

SCSB#i &

HIREC &
Jan.29, 2008

HIREC-TD-SE07050

SCSB#fi& HIREC

1. =
« SCSB=Space Components Steering Board
« BRIN(ESA)ICRIT 5B MBI ZREATIEESR
- EHEEICE-IDBTFE
« BRVEBITI HIER
« JAXAIF2007/1&YATH—/\HFE
- 2EHFE: 18
* BRAV/AN— ESANMBEEOFHEE. BINADFEHE
E AR AR TR A—T
« LT OMBBEMRIET HELEDT
— PSWG=Policy and Standards Working Group
—RUS—ERELE, EHRE DR
— CTB=Component Technology Board
—T/00—1) 4% —F LEEESRMmBAFICRE T HHEE

This document is provided by JAXA.



PRI T AR

SCSB#i s

THPLA

A
-~

s
i
S
=
iy

143

HIREC-TD-SE07050

HIREC

2. ZENAE
Z16[E 2007/7/11

Agenda

4, Strategic Papers

4.1 ESA IPC Strategy Papers

4.2 FP7 Follow-up

5. Relations with JAXA

5.1 JAXA — ESA Cooperation Agreement

5.2 JAXA Export Controls

5.3 Summary of Open Points

6. PSWG Progress Report

6.1 Participation by Members

6.2 Hybrid WG — Definitions and Scope

7. CTB Progress Report

7.1 Leadfree Task Force Report

7.2 AQP 2006 Status

8. Executive Progress Report

8.1 AQP Progress Report

9. ESCC Procedures and Specifications

9.1 Documents To Be Approved During The Meeting
9.2 Documents Approved Outside The Meeting

SCSB#i &

ESA (Headquarters)

10. ECSS Documents

10.1 Q60B Status

10.2 Q60 Level 3 Standards

10.3 (Cooperation Agreement ESCC — ECSS
11. European Components Availability

11.1 ECI Progress Report

11.2 Participating NSA Progress Reports
11.3 ECI Phase Il

12. Improvement Process

13. Promotions

13.1 International Recognition of ESCC Components
13.2 G-12 report

13.3 ESCCON 2008

13.4. Newsletter

13.5. ESCIES

HIREC-TD-SE07050

HIREC

2. BEARE
%17E 2007/10/18 ESTEC

Agenda

4, Strategic Dossiers

4.1 ESA IPC Strategy Papers

4.2 FP7 Follow-up

4.3 MNT

5. Relations with JAXA

5.1 Summary of Open Points

6. PSWG Progress Report

7. CTB Progress Report

7.1 Leadfree Task Force Report

7.2 TEMEX Oscillators

8. Executive Progress Report

8.1 AQP Progress Report

9. ESCC Procedures and Specifications

9.1 Documents To Be Approved During The Meeting
9.2 Documents Approved Outside The Meeting

10. ECSS Documents

10.1 Q60B Status

10.2 Q60 Level 3 Standards

10.3 Cooperation Agreement ESCC — ECSS
11. European Components Availability

11.1 ECI Progress Report

11.2 Participating NSA Progress Reports
11.3 ECI Phase Il

12. Improvement Process

13. European Multipartenariat

14. Promotion

14.1 International Recognition of ESCC Components
14.2 G-12 report

14.3 ESCCON 2008

14.4 Newsletter

14.5 ESCIES

This document is provided by JAXA.



144

FHTAL A 72 B SE AR AR A ) B R

SCSB#i s

JAXA-SP-07-011

HIREC-TD-SE07050

HIREC

3. kEvZ X

ECI- I (European Components Initiative)|&E$ ESA

Wes Activity, PPL aPL Stip
1 STM Frama Cortract Dirset Nagotiation
14 Rac Hard Power MOSFETS famiy ‘Activity Ongoing B e
12 Raciaton Herdened Ling drivers (LVDS3) Activity Ongoing 02007 102008
13 Radiation Hardenad Line Recevers (LVDS32) Activity Orgoing 2007 162008
] ATMEL Frame Contract Direct Negotiation
21 ASIG High Pin Counl” package Gualification part of the TRP activity 162008 3q2008 3manins
22 AH LEQN FT Microprmeossor Activity Qrgoing 2008 202008
i3 FPGA AT 40K ELZB0 RT 260 KGates Activity 402007
24 Rag Hard 4Moit Seral EEPROM Actlvity Ongoing (Paralisl on hold) 202008 302008
25 18 bt MUX-DAC Complete
Mixed Bag
3 DC-DC Converters { PWM and MOSFET)
31 Hybrid PWM Contraet in place : ETCA (B) 202007 102008
32 MOSFET drivars Open Tender | 202008 302008
« PBholodiods. Photovotios Sensor (SOP/SE) Compietn : O8I (N) Avaciable Avatatin
£1 TOS Raays (T) Cantract in place : Dautsch (F) 02007 102008
52 TOS Relmys ( TL) TL 1o fofow evalustion of the T Reiay | 102008 202008 € Months.
& Fuse (PEOOL ) Complata : Sehiurter (CH) Aaasie Avaravi
T Hybac coutie balance mixers (MD124/148) Contract in place CTM (F) 402007 na 1 month
] Eurcpean Schotiky Dicde (MA45T520D-188 ) Contract in Place UMS (F) 102008 202008 3 manths
) Cascadabie Ampiter (A74.1) Cantract in placs CTH (F) Q2007 0 1 mantn
10 Phased lock loco PLL (PE 8801) Contract in place Persgrine (F) 402007 102008 2 months
11 Opiocoupier [4H45) Contract placed with IBOCOM (UK) e toe
1 1663 Bus nusrtace Centract in place EADS Astrium F) 2007 102008
12 MMIC (128/129) Contract plac d with OMMIC (F) 02007 na
14 Microgicut (image Reject Mines IMF 28] Cantract in placa CTM (F) 202008 402008 £ mantns
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3. FBEw 2 X
ECI- I (European Components Initiative){&$ CNES

IDev Line | Chan Main Perfo First STRH | Package Main performances ST Rad Hard IR Rad Hard Main performances
# BDVSS / Ron Commercial BDVSS / Ron / Qgate designation Reference BDVSS / Ron / Qgate
1 |HGEF| N | 60v/25moOnm | RHEN30SY3 | smMDo5 | B0v/30mOhm/50nC | STRH4ONESY3 IRHNJ57034 60V / 30mOhm / 45nC
2 |HGBK| N | 60V/12mObm | RHEN12FSY3 | TO254AA] 60V/ 12mOhm /155nC | STRH100NBFSY3 IRHM57064 B0V/ 12mOhm/ 160nC
3 |HGOC| N | 100V /160mOhm|RH10N160STF3| TO39 | 100V/ 160mOhm / 25nC | STRHEN10STF3 IRHF7130 100V/ 180mOhm / 50nC
N TO39 IRHF57130 100V / 80mOhm / 50nC

N SMDO.5 IRHNJ67130 | 100V / 42mOhm / 35nC
4 |HGOK| N 100V 24mOhm | RH10N24FSY3 | TO254AA] 100V / 24mOhm / 180nC | STRH100N10FSY3| IRHMSE7160 | 100V /11 mOhm / 165nC
5 |HN25| N | 200V /200mOhm — SMDO5 | 200V/ 200mOhm /50 | STRH13N20FSY3| IRHNJ57230 | 200V/ 200mOhm / 50nC
6 [Hn2s| N | 200v734mOhm | RH20N34FSY3 | TO254AA] 200V / 44mOhm / 180nC | STRHEON20FSY3 | IRHMSE7260 | 200V/ 23mOhm / 240nC
7 |HNB2| N | 250v/ 580mOhm = T0257AA] 250V / 550mOhm / 30ncC | STRH10N25ESY3 |IRHYS7234CMSE| 250v/ 410mOhm / 28nC
8 [HNB8| N | 250V /70mOhm - TO254AA] 250V / 70mOhm / 220nC | STRH4ON25FSY3 | IRHMS57264SE | 250V/ 66mOhm / 165nC
9 [HPeH| P | 6OV/50mOhm [ T0254AA] B0V/50mOhm / 150nC | STRMSOPEFSY3 IRHM3 064 60V / 50mOhm / 300nC
10 [HPeM| P | B0V /18mOhm - T0254AA] 60V/ 18mOhm | 320nC | sTRHBOPEFSY3 | IRHMSS597084 | B0V / 18mOhm/ 160nC
11 [HPOD| P | 100V/280mOhm - T0257 | 100V / 300mOhm / 40nC | STRH12P10ESY3 | IRHY9130CM | 100V/ 300mOhm / 45nC
12 |HPOJ| P | 100V/70mOhm | RH1OP7OFSY3 | TO254AA| 100V / 60mOhm /192nC | STRH40P10FSY3 |  IRHM3160 100V/ 73mOhm / 230nC
P TO254AA) IRHMS597160 | 100V/ 50mOhm / 170nC

13 [ wP23| P | 200v/ 500mOhm I SMD0.5 STRH8P208Y3 | IRHNJS97230 | 200V/ 505mOhm / 40n
14 |[HPzm| P [ 200v/ 100mOhm | RH20P100FSY3| TO254AA] 200V / 100mOhm / 260nC| STRH30P20FSY3 | IRHMS597260 | 200V / 103mOhm / 1754C
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3. FEwWOR
ECI- I (European Components Initiative)|&# DLR(1/2)

Detailed Analysis of munning | 786 Further investigation on irradiated samples finalized:
Radiation Damages, PCM test structures and process flow change

an;arMOSFET (2nd concept developed, Mask set available since 9/07,

study) first wafer run since mid of September, first test
structures end of October, MOSFET Devices in
December 2007.
End of project May 2008

PowerMOSFET Redesign + | planned | tbc Depends on the detailed analysis

Qualification

Quartzes and Oscillators running 674 Test on design samples finalized. Minor problems

with start up performance.

Start of Evaluation tests delayed to 11/2007

Line Survey for Oscillators expected for 01/08

End of project scheduled March 2008 (mid of 2008)
ATH Specifications finished | 98 Set of specifications available (8 of 9)

General comments received and discussed at 30th
PSWG, ESA counterproposal under evaluation

Assembly u. Test House running 993 Preparation of PID and Capability Domain
description in progress.

ATH Capability Approval for assembly process
discussed at 30th PSWG, not supported by ESA, but
requested by national users.

End of project Dec 2009

HIREC-TD-SE07050

SCSB#fi& HIREC

3. FEwIR
ECI- I (European Components Initiative){&$f  DLR(2/2)

Qualification Shunt running 250 Qualification tests finalized. Final report in
Resistors preparation
EPPL entry open (scheduled for Issue 12, turn of the
year)
End of project Oct 2007
Commercial Power running | 220 Total Dose tests finished,
MOSFETs, Radiation
Characlencatian SEE test parts selected and test plan prepared
SEE-Test will be finished in 11/2007.
Final report expected for 12/2007
End of project Nov 2007
GaN 1000 V Switching running | 2000 Project launched July 2007
Transistor Current Step: Investigation of several design options
(feasibility study)
End of project Dec 2010
MMIC Local Oscillator unning | 476 Project launched September 2007
Next Step: Investigation of several design options
(feasibility study)
End of project April 2009
Commercial ICs, Radiation | post- 8OO (tbe) Start in 2008
Characterization poned
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3. FEYO R

PSWG Report
HHREZEEDATEESINTINACNESEN, S DB RLEFEHNR
Bz, EEEIZ)Y—ZADRFEL TS EESR,
JY—RF BIZKYCOTSIZE T 5t4E (ECSS-Q-30-13A) D HIEE
(ML THY., a0 RADOERELTETLVELY,
FI7RUNLHEEREDRERY. 2008Q3EIZEHRAH,

HIREC-TD-SE07050
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3. FEYOR

CTB Report
Lead-free Task Force Report
v'Lead-free B 2 #1R51-6 Dtool D EHH 2T
v'Swab testiZLead=H DA F v/ DME— D F ik
VXRFIZE DA (FL) HEILSN TULELVIRR
vVEHEAELTIX, Lead-Free & B R al (ESAA £)
v Tin/Lead|Zx 3 5 & K —SnAghEHH

v'CNESIZFranceE N TH I ZLead-TinmE HHF TES
Manufacturex3%—7

10
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3. k[E|(%518[E]) SCSB

B BF:
2008/2/28

1A

ESTEC

(European Space Research & Technology Center)
Keplerlaan 1, Postbus 299,

2200 AG Noordwijk,Netherlands

"
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1. HSD®EEE :H19.11.30

2. BRAT—%-2—,KET(H20.1.242068)
¢ TEHEAEDESE

* ERRMAROIZAREI«LYCDESZITOHD
[EED50% L FICT S FEEESEZEM

¢ HERKESLARIL(0.001%/1000HR) £ BT %
EZBARE =0.143FIT@E8EK%60%

HSD &M D ERI T FIZAgELIFAEZERL THREER

L2 (1/2)

» HSDR D EEH#1

S EREAE
BB

H2E

H3E
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HhER BO&

EiE CcoG X7R

g1B Ag or Ag/Pd Cu

2R Ni

=3 100%Sné>Z=DEHEITAFZa—+
(Sn60Ph36.5Ag3.5)

» B FALZOEVCLSRAEEFHBREROLE

H B

H{tEALE

BERRBREN

SERIS R (T R BUSRH )

304+, 1,000cyc

COG X7R

S ~55°C ~+85°C,
BREHB(EON | Sn6opbazags | 2507000 016 016
é%‘r;f';ggcf’&c' 018 018

BRERR(TD2) | Sn63Pb37 = -
55°C ~+125°C, - o

HSD & DO EEfTIFIZAghLIZAEZERAL THREELL
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HSD & DEARE T FICAgZELIFATZZERL THLRHER
L2 (2/2)

» WA FAEOMEEDLER (S%E)

H B Sn63Pb37 Sn62Pb36Ag2 | SnB0Pb37.5Ag2.5
tE 8.4 8.4 8.51
B3R EE(MPa) 57.3 62.7 62.7
¥4 #E(GPa) 27.3 295 B
R (Hv@20°c) 16.6 16.5 P
R 5R IR H (ppm/°C) 235 22.3 25

% AgAYEAGLL TIRAZDMIEEICKEGLEVDE R oM
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