CRIA XGRS fer &2 ASTRO-H 18 &
FEX SRE S U 2 i 28 o MERETEAM

IN=NE 2 NE 2 ST L2 EAT S 7 BRI 2RIy
fe TRV X — T - n] SR IMR RS2
MO085125 Fk vt
T R 2Ea) w8l Al f—
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KW X AR RS ASTRO-H ICHEEE & 2 0 X ARIRAEM 28 HXI 1, X AR H SR % ]
W2 X AR (5-80 keV) ToOMFAOGEIHIZKEIL, ZhFE ToMmtidizt K& <
FRZEVEE & TRV F—MREEZ KT A 2 & T, T Ty 7RV e, F
ot ¢ BT XNV EF—BIRE2MIATES SN TS, HXI O FEMBEE KT
LRI, Si & CdTe AYVERICH E Nz B2 L CBY. ZDHbDSilE
W WET Y 2 A MYy TS (DSSD) & WHER., 5-30 keV DR RNV F—T 7 kv
DOMHEEITS, Zhidx. ANy RO P HYN FELEURASS U a2 oy m N EA TR IS
DAENTZLDOTH Y, MM NS 7 REEEZMT S Z & T MENEL S IZHNH
%m%nﬁﬁwPabfwité%%?é RIFFEEB X OV ISASIJIAXA. SLAC 72 & &
DOHEIFIEZEE T, ZhETHEDLRICHE > T « 2RO E T TOIFEED &5 h,
R ETNVOMEAEAMTON T EZ, FIEZ D LD REROKRE SNz, il X R
IRRIIRERET NV THAH, KEE34cmfl, FTHIARNY v TI128 KD T 5 A4 NET IV
DOMEETH %2 AT 5 72,

FITMRIBZRDO T XN T —MREEICE T 2 ) — 7 RS AR O 2 X, 15 %
VRIWVARY MVOB R TS5 Tz, FORME, U -V ERCARIT. NA T AR LY
DEAITIT L, HERER 2 ¥ To DSSD ZEMMFM AR e BEM D e b 5D TV E R
Lz, &5612id. ﬁ%®D$DTW% 7% - Cu 7z Nside | O MREEDS, ZDA N Y v T
FIVIICRAMA 6z Z 12 &k 5 T, 2.4keV(FWHM @60 keV) & ™5 lE iR ofii %
%é:tﬁ&%btozhgﬁghk mm%ﬁaﬁJ:D$D®%?ﬁ%%ﬁtLT£
D, BT RV E —IMAGETD AR kLI %2 a]HEIC

KK\%@wﬁ@ﬁwfﬁbhé\@ﬁwxbvvfﬁgwﬁ%%ﬁﬁﬁﬁﬁﬁbk%
D XBIEEZTRB 12D, 4F % XN TV 7T e ADCEIER— REHANWT, 5+
VR IV[ERERAE L 21T 572, X O AGTE & HI2 DSSD oV 7 W ARSI S ET
B=IVitld, ZNAVERS NG L > TrAHENE AN v I - TL 5, §F
WICA MYy 7O TERSINZEFR-IVEDZ WMAN) vy I THEFEINTRATE SN
2D (AT Uy bARYE), FHHIENDEZXVEF—EN TR, A XFUSHTT HIEL W
TRV F —BEDMT Z W] BB S 5, E 72 THgRIC BT, Pside fll Gl #T 0
KRIAD SiO, JMNICHWIET 5 IEDREEE R DOEIc k> T FrADANY v STt R
RHEGESMHEIENE oW H L, ZZTHEEDOA N Y v Ao T, [AL 724X
Y hOETIERITD, ATV y bARY MM DR BEFH. kot TifEFo DL
SVOHEIGEE LD LDAEEITo /e, ZOHE, BBad 31 keV FEFUCE LT, ATV v
M XRVB ADGEFOHGIE. ZNZEN017. 005 KE -7, ZoRHRIE. ZNET
@ DSSD DIFATHIFRICHANRTEZLHRTH LM, ARV v Ty FRifE7e & o DSSD @
TR CaHr] gERBIZ TH B, I B, N6 DfEFORIEERN. 2O e )v
7 W COBEMPERMOFHhbITo/c e 2 A, DA R MITd % peaking time & —5
L7ZbDCHY., KEEROBHNCBW T O 2NV XF —12 & - THER L BB 2 & 2
kg BTN & B IEEL 7=,



B X

F1E
1.1
1.2

F2E
2.1

2.2

2.3

2.4
2.5

EIE
3.1
3.2
3.3
3.4

Fa4E
41

4.2

FUMIC
FH X MBS ASTRO-HETE . . . .
12 = 1 U

BE X #RIRAFIR

FEX AR AT
211 REXHRRSEESEHXT . . . . .
212 BEXARRMEISHX . ..
SELRMEER
221 WEHIVIZARNY y TMEIROSSD) . ...
ELRMERD ) A KPR
231 PRI ) A XRE R BFHN ..
232 BTNEERITED AR ..
XERIOZE o .
DSSD BHFEDARAE . . . . .

DSSD D EMEF4 T4

34cm M DSSD DMEL . . . L
U—Z8BIE . .,
MHEINEBEOHIE . . . .
Ich 27 MVOEE . . .

ZF v IRIZEBHEUICED ATV Y IRV ~DEE

ZF v VRNV AE LS AT
411 AF % RNTUTPTEFADCR—K .
412 SpaceWire & SpaceCube . . . . .. .. ... ...
2F v URIVIAIREGERA L L
421 ATV MAXRVN .
422 Ko NTv T
423 ATV MRURDOEE . ...
424 MMOELRDZARXUN
425 WEOWEEL O ...
426 BIEOWEE ..

FEHESE

BIEDRLBES

o o1

© 00 00



11

2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
2.10
2.11
2.12
2.13
2.14
2.15
2.16
2.17

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8

3.9
3.10
3.11

3.12

4.1
4.2

X H X

ASTRO-H firft OB & OhE X iRt 27 0000000 7
. 25—, ZEEA—-N—-IF5—oFAX ... ... 9
HXT OFRIERE . . . . . . 9
HXI ofEEE (J0) L EMIEER (L) ..o 10
Si & CdTe ZJgRiCHl GO GoMEEEE . . .. ... ... ... 11
HXTIC K B8 Ao . . .. ... L. 11
HXI CHRBISh2 B ofomitidse oty . .. ... .. ... ... .. 12
DSSD ORI . . . . . . 14
DSSD O/ MHIOMSEE . . . . . 14
DSSDASO DR . . . . 16
Nside fll @ Interstrip Capacitance . . . . . . . ... .. ... ... ..... 16
BHAMNY y I X¥yy FTCOY—=ZERMEP] ... .. ... ... ... 17
Pside fllo 2 NV v Tl - HifR & SEoBARM4] . .. . . ... ... 17
ANy TRRUOMKEE . . 17
DCHEOEMIAES . . . o 18
WEENEMPONVARTETCO/AN . . ... 19
256 cmABET4emMADSSD[L] . . . ... 21
FIEIA R U T 324D DSSD TS/ XFREE[2]. . . . .. .. .. 21
DSSD @ Nside fIKIXIE . . . . . . .. 22
HEL 72 DSSD B UMM LoiAE Ly b7y THEEH ... .. ... 23
DSSD JEAX D [X[H (Je:Pside- #i:Nside) . . . . . . .. . ... ... ... .. 24
J—r@RAEEY hTy I L 25
V=2 BROBELTONA T AU oo 26
U — ZEIMOEIEREYE . 27
BDOASTeZF DV =TI . . . .. 27
DSSD #EHlliEo¥ v b7 v 7, J::Body Capacitance- 15: InterstripCapaci-

tance (Pside) . . . . . . . .. 28
DSSD & DN A 7 24kf7 M. Jr:Body Capacitance- 45:Interstrip Capacitance 29
Ich AXZ Mgkt Ley b7y 7 o000 31
WE-20°C. NA 7 2 140V TD 1ch AX%Z M)V, JEh3Pside. 474% Nside @

L 31
IRIVX—IMRRED Y = AV T H A MK ME . .. 32
ZF v o R)VinA Ly N7y IR 34
SpaceWire POGO JHFADC AR—K[20] . . . . . .. ... ... ... .... 35



4.3
4.4
4.5
4.6
4.7
4.8
4.9
4.10
411
4.12
4.13

4.14

4.15

4.16
4.17

4.18
4.19
4.20

4.21
4.22
4.23
4.24

6.1
6.2
6.3
6.4

6.5

FADC User FPGA L oigtEnli& 7y 7 ¥ A7 7S o ... ... .. 36
SpaceWire DML (47)[15] LKA (JO)[14] . . . . . . . . ... 37
SpaceCube DAMBL[LT] . . . . . . .., 37
FADCR— Rz i igh=sgggof ... ... ... ... .. .. 38
ATV MARVEIOBAXE] . . .. .. 39
LU X—=% 40
Y R—=RMVAFLOMAX . . 41
DSSD DHE Fica VU X—F&FE LMY . ... . 42
DSSD & 4 F % ANV VT TOHfmOMT . . . .. ... 42
LT v rNViAHE Ly NPy TOLREH . 43
2 F v RV L OBRDO/F 5 > 2V D 2ALAM D A2 K )V (JE:Ch63-

FChBA) . . . 43
Pside DD A NV v T D2 F ¥ v IV AREGRAE LIck > THE N

KTCARY Ny T 44
Nside DD 2V » T D 2 F v > pIIVEAREGRAH LIk > TE SNz

IKTCA RV Ny T 45
SiO; LOEEBEMIC Lk > THRAET 20— ANV I =< LRT V¥ v UK [1] 46

0 —H )V I = LR CETIR—IVENFAE L 725512 Pside flliciE T &
NHER[L] . . . . o 46
3.4cm f DSSD & 4 cm ff DSSD O&EEmMNEOR AN . .. . ... 48
Nside DEEIGEE S T ¥ VT DI . . . .. . 48
2 F v v RIVIAIRERAH L OFRICE 5Nz Ch63 D& 5 1 1 X k 59.5 keV
DEIE . 49

59.5keV E— 271t d 5 ) —<NARYNEAT Yy RAXRYNDOWIE . 50

2 F v o p)V[alkEEAA L OBRICE Sz Che3 ToRFliA XY kg 51
Ch64 A3IE. Che3 WE DMt Db A XV hORHe ... . . ... ... 52
Nside ICBIT B ) —< VAR ENBEOAT Yy ARV NORIEZ .. .. 53
4cm f§ DSSD THIE S N7z 2 A7V » ME[EIFA X K (J&:Pside. 17:Nside) 56

SiO, FOEEBEMIC L > THRAET 2T —HNV I =< LRT ¥ v VMR [1] 57
1 — )V I =< LFUR CET/HA — VEDBRE L 25512 Pside flllc A &

NHEM[L] .. . . o 57
VENUS2D ¥R a L—ZIC k> TH LNz Pside D2 A KU v FRIA XY

[ 1 58
Pside 2 Z kU v FRIA R b & ZoRAEMBEBRMG[0] ... ... ... 59



=B R

2.1
2.2
2.3

3.1
3.2
3.3
3.4

4.1
4.2
4.3
4.4

HXT OFESRMRE . . . .. o 9
BEX -y S aRIC b S IR EM oLk e] ... 10
HXIOESRMEEE . . o . 11
WELETZSAMETAVDSSDOfAL . oo o 23
20 ZICBADSSD DY —Z@EmOLER . .. 26
DSSD D78 Z ALEEH: T ? Interstirp capacitance DLHE . . . . .. ... ... 29
Ich A7 MUVEEICHR L Z28E628 . . . . oo 31
AF % RNV TV T T OERAM6] . . ..o 34
SpaceCube DALAR[A7] . . . . . . . .. 37
FEREE AT — Y XMI6A-SIL DAL [7] . . . . . . . oo 40

ATV y MAXRYINBLITHDA XN FD ) =<V A Ry MIHT 3G 47



F1E (FUMIC

1.1 FEHEXEERAE ASTRO-HEZ

FHIFER O LR LMY E Cig /e Sh, 20 6 13RS BUBRLICET 5 & O 2lds
IRNVX -2 DE ThE ¢ RYFRREICH 5, P CHORMERE - 79 v 7 AR—)b - $Ri]
M2 O 2V X — KK, MEShizkiroyrrabarfdgeilia sy 7 s U
Bl &R0 U 72 FFRUNIRTIC & > T REX R y RTINS < HEL, 6182 h b ol
B, BRI BDECHANTZ 2 F =25 <, ARZER T ORI - BiilZ i <,
- T, BRSO IR oMk . FHICBI 2R 2NV —BZ 24 5 L
T XAy IO EELRERIETCH Y. ZoBIIERKPERNEDTH S,

LL, Xy fUE KRG K 2 IRINE 24 5 70, Hi EBLHIASEEL <. 1950 -1\ DLAT
L 20 ol ZIE U CoFHIEE T b TR 5 72, 1962 4F. Giacconi 1 k%
X AR (Sco-X1) DFER % 1 AKIC, BHIEEES 2458k L 72 A TR SERANK « 12T L
B, XMy ARSI EMICRE Lz, 2O LTXMR y MBIAIC L 2mT 2L ¥ —
FHFAL, BUHESE OBFR» ST T IV OMREE T, SHOFHYHACB T 5 E
BRI RO—NE L e > T b,

KT O X MBI AL & L Cid. HAND ASCA(1993-2001). NASA @ Chandra(1999-).
ESARKMFHIHEE) o XMM-Newton(2000-) 543% 5, L2 L. 6 O, BUrK
S ASSZHE IR 220K X ARSI (10keV DU T) £ COBRIL 2179 2 L 8T E 9, JERUN UM AR
AW TE X AR o RIE. 1 ZEALHLNIEIN T 57z, ZD XD &, 2005 4F
WHTH BiFenizOko &< frfdid, BEXRGARETIRGS HXD(Hard X-ray Detector)
EHL. NI RV F—H3%K (10-600keV) KNy 7 757 0 RERRE & T 5 E0EH
RS2 RBIL 7z, ZoBIcL > T, BiE., 79 v 7Rt FE7R & o g/
PGS, ] - RTINS A KX R E T, FHHICB I 2T 2V X —HE otk « ik
MIASENTR Y DDOH 5,

& BT, KN X MBI L & LT, BUE ISAS(FHRIEIF e AEE) % iz,
N DL D RZFZRMFHE B & I E 2 THRMNED ST 5 D28, 2014 F4TH LT T
D ASTRO-H 22 TH 5 (X 1.1). ASTRO-H 1K X ffa1 T o i flize 227 N )UfifHT
A¥a] gB7Z SXS(Soft X-ray Spectrometer:fm /A X AP EAR 1 25;0.3-10keV). X ## CCD 7
A T % IO T2 X FRaTA% T Ol ffdd H A%e] EZR SXI (Soft X-ray Imager:#K X #HxGA%
73,0.5-12keV). ¥ X A58 T D% % 9] Tal GEIC T % HXI(Hard X-ray Imager: i X iz
g H25:5-80keV). Z L Tk b BT RV E — D y fiE8% 5 SGD(Soft Gamma-ray
Detector:#X y #tk 175, 10-600keV) D 4 D DOMZRE AT 5, SXS R SXI K X AR HE
SXT(Soft X-ray Telescope) DfEAAICIEM N, ZhZh T8 THBITERD 5 K
BUNC & B A2 FERR A X 7 ROV R, T4 &< ) XIS(X-ray Imaging Spectrometer) I
Nbstitiane LT, &0 EFOILOERE RS2 KB 5., £/ HXTZfEHA —
N=3IF =2 ) TNE TITRWHE O 2 H T T RRIC 7R - 7o hE X stk o



BOLHHEE HXT(Hard X-ray Telescope) D RN E L. A K U w TR OFLEARMTH AN
2T, HFRGINE X A3 T O BB R i Z B 2 o] fEIC§ 5., S HITSGD 1, it
REIEa T N AT 2GR D v M 57ET, 2y 7 b UifidEe v T
RICH DN y TRV F =B AR EDOH I & - T, Ry AR To 2 h Tl
TR OBIRE 2 KB 5,

ASTRO-H 13 Z 1 & D 5T o F5dhs % BT U 7= /&7 X A v @il 217> 2 & ¢, Mo
BFHOFmTI XN X -BROMIHE LI26T Z L liFFEh b,

1.2 HFEOBEHN

ASTRO-HIZIE# &5 4 DDMIZRDOTT Y. 5-80keV sk T DRE X AR B0 2 Bl

9% HXIE AR 2L — 1] (5-30keV) 7 7 b > DM D72 Dl Si A kY v Tikitias
(DSSD) &. T )L ¥ —1fll (30-80keV) 7 # b > DM D7z D CdTe A b U v THrhzan
5725, ZhoidEL U ThER FoRMMiZ e LT, Hi L ToZk1I8k - i
HEREICbh Tz b o, FHEHH: L TALRELICER IS DX, ASTRO-H
DD TEs, ZRETI0ED FICIE ST, ISAS - LB KT - A% 7 3 — R
WESt v — (SLAC) I &k - T, H[EWFFesiED & h, MEZRY A X BE, AMY v 7
M. ARY Y TR E, Mo PR TORTIHZRVIEL . il E T IV OMEEATH
NWT&7z, ZLTEMRN=2 2o, 34cmUfFOKRE S 2527 T4 METIV (FM)
DPEITATEF W=, RIFFETIE. 2 D FM @ DSSD # 28 hy Y ESR M RER W72 T o
W, ERERE 2 T HHEE X ARG O KBS0 HETH 5 0 IGET 5.

FFIECOHIC. DSSD DT RI)VF—MEIC Kk E S BT 5, U — 7B AEROH
PiTolz, IhHld, MIBEBRNTREZ 2S5 oREL 20, L IClliEshd A7 b
DI R X—MREEIC K E B 542525, ZoONRESZ LT, FERIC1F v VRV R
X7 MVEIEL. BERMEREZ M2 TOREENRE S b e D DIGEL 7=,

RICHBDF % > 2V EERHCERA T L, ZORRBN S X INFIC OV T o %
1To7z. REDIBAFEHITIE, PINside 5HET256 KHLA MY v T 6, ZD XL
FNF —RfUEERIGRAE SN S, L, AUy RIS AST L 72 XS & - TERK
INZFP VT MARN) y T CHEAFSINGAL SNE720, HIESNEZ X I)VF —
EATY, IEREZR T RV X — i 2 IR T E Vel fEENE O, $/2. ZT N B
IC& 5T, MR RGN RAET 5728, DSSDICBWTIE., —ED X FFT RV F—
W T BINE R THD, TIT, TNHDA RV, SN X T 2L EF—
ZHLOANY MUOTLTEDL SVOPE TR 500, 722 ORI 6 BT INERR]
A, BN 2052 L TRl 21T - 72,



1.1: ASTRO-H T o fit#El S K OFE X Aigte o 2 5 2



B8 REXIRRFIRE

21 REXIRIRGET AT L

211 MEXIREEE HXT

HXHE, AR XAREBEEE HXT 12 & > TZ DA XBERILL . OB 247 2.,
ZDEDITHE X AR TIEREE N TORD o HEMIC LB ENEZITI Z LIk > T
Z OATAIFIC T L T 2R o THIF 2 /NS 975 Z & T, signal/noise D% 1, M
ROE R KE L0 L& E 5,

X AMFERR ] B AR THEBEMNIEFICE . — & OAFH R & [6] UM C Kt
YR ZED Z LIFARAJRETH B, S BIC. TS THEAIEICEL ST 1T, S
AL CASAEZ 1EDIFICBE 22 T 67220, 10 keV DL T Ok X f o
IZOWTIE, 2N FE TS, Chandra. XMM-Newton., 9 &< firfd7Ze & o X fpH im0
BIFEIC L o> THRBLII N T E 2, 20RO FZMITIE, EEROFZ N, =v b, £,
TS5FF, AUV TLREDELSEIMEDN TS, & 51201 E”E D A EHRD
515 10 keV DL EOFE X AT LT, BAZETREIC L T2 &N LRI 5 —
ThHhbH, ThE, XMERPFSEL Pt IrfRolg e, ENCEFGLan e Si &
Vo ZITEOMR O R, 10ADFTHESEZLDTHY. MEANTOT Iy VX
WOFEHN S, [EFA 2 TASR L TE2 XA L T, St gk Kyt 24
THZEMEEL D (M 2.1HR), 7Ty 7 OXHFRMIE. X R A K d A
W06, 7oy 7 KB mE L TRD &I ITHET 5,

mA = 2dsin 6 (2.1)
XARBR A 2 XD TRV F — E(keV) ICEHT 5 &
ml%ggzzszgne (2.2)

LRED,

L2L., R A2 EoEETIE 799y 70K MNQ22) 6. DT )V ¥ —
DKL DT ER, 72T, FNEOELR A2 Lfg IciiAEi, e gEs
MBIFXNE—ICIEZ bR bONZEHA - =I5 —ThH 5 (X214, ZDED
22 2 EIRATREGEIC DWW TIE, FdiE K% P OISHTSE - BRI ED 5T &7z, HXI T
W ASTA 0.1 SRR D 10 keV DI LD X iz Xt s L Z ek e6hsd, 22T
o FEMNFRR OO Pt FHL. BaslRoprte CoeiETsZ &
IEoT JVFZXINF—UOZ XNV X —IFDH 5 HE X AR IR LEPEA — " — 3
TR I Nz, T T, MEANFE EOB(X 1.1) T12m &) Kb Eaihk %
Kz lickoT, 5-80keV W) AT RNV F —fETCORW I REZTBIL, K&
AT 2 2 & (X 2.2), 3K 2.1 1IIE HXTITRD 65 B BESRMERER £ L /=,



7 — R 7
. A
\V/ N .
= = =

EEIFi] ZREBEIS— ZRBBERA—/IN—35—

X 2.1: &8, 25— ZERA—1"—3 5 — DA

L |

c\’zg :Newton

(@]

‘gf 1000 £ E A RNHIFR 300 cm? @30keV
= ] TRV — 0.5-80 keV
%’ Zefi oM it RE 30 # (*HPD)
3 Fliig 9%

M 100 F =

B : E # 2.1 HXT OZRYEHE

100 *Half Power Diameter:[%] 2.5 S I
energy (keV)

2.2: HXT oA &hHiFG

212 hEXRRGIREER HXI

HXTIC & > TSI N X AT, £ 0RO HXINIC & - Tt sh b, [X2.3
I HXI DL B L OZ0FEMBEETH S, EMEIRIL. 3.4cm U, JEE05mm D
WESI A Yy T 4R e, CdTe 2 b VU v TR 1 KRR S D, JHTETH
INE L, CdTe ICHERTH & DML IESLT & 5 Si(DSSD) % _LJEEkic, AT YK E
HHHio/N & v CdTe 2 MESBICHECE L. Si T 5-30 keV DR )V F—XF %, CdTe
T 30-80 keV DT IV F —fARD N Mt 5, Sifg 1M TlE X 24 DXk DIC20
keV ITV1D T )V X —HEARI S M BAIER S 7= Shignizd, Thz 4sRERDLZ &
TZDOHEABRDOMBEREZA S, I 51230keV DL EOFT RV X —HFICOWTUE SiT
HIFE A CTRINENZRWD T, FEERIC CdTe Z2IE T2 2 LIk > T 24 D X D 7
£ 7Yy RMEEREE 20, 2T 3NV F - TRWEMERE2IB T 5,

FE X AREAESED 9 M (3K 2.1) W) P& W72 9 728, DSSD X CdTe MitidRicid
3.2cm f @ effective area AR 55, Fiz. HXTISIE 30 M DAY (HPD:Harf Power
Diameter) 2MFET 5 72, A 12 m oS, MEdRiciEdzi e 2mm T
B NMREENSNE L 225, & HICHAM COIEMRBEZITV. KMRDO BB ek
PRBLT BHI121E. 3~5 P OALENMARE. 2%V 250 um FEED 2 U v TSR &
nad, J25i22 s HXTICK 25K L HXIIC X MG 0 B4R Z2 Mg & L TR L /=,
HXIFHRMFIC L DA A=Y U 7IE T AR X RoZ 2 VX —%HkrL., AN



DSSD CdTe

)
£
£
BGO+CFRP
Avalanche
PhotoDiode (APD)
[ . |

2.3: HXI OfEiE (fe) & Fiag (1)

JHrds ®E BT AU REvy T *e f(un)e T(um)n

z [g/cm?]  [Qcm] [eV] [eV] [ecm?V]  [ecm?&V]
Si 14 233 1x10° 1.12 3.65 0.42 0.22
Ge 32 533 1 x 10?2 0.72 2.98 0.72 0.84
CdTe 48/52 585 1 x 109 1.4 443 ~2x1073 ~1x1074
CdzZnTe 48/30/52 5.81 3 x 1010 1.6 46 ~1x1073 ~3x10°*

*SFOET - R— it DL DIV ERT R I)VF —
T3y V7 OMENEL u 750 T OFf (e: BT, hidk—)b)

2.2 BEXARE - v MRE ERIT b 2 RS o LUK [6]

7 MNVEERT L 0 EHL D, AXRY MVIIZHEN S FEREL G B & OV 7 o FFRY
i, ¥ —7y N RN OTTEAEE R E Ofk 1% IR T 2 DT, T 1)V X —NREED
0] EAVRD AR, F72, 10 keV DL OFE X Tl FHASHECM IR & BN
THZLICES>THELD 2R XM EDNy 7 77577 > K (NXB:Non X-ray Background)
DS DIEE 2 KX T 5, £ 2 THXI Tl ME< ] iR HXD CREICIEGF &
NTW5BGO ZHWH MY -V REHWS Z T, ZOMILEEDOR S Z i KBRICH]
L. BEAD?S O Xy O TFHIRZHIRT 5, S 61T, Mt & o XAl R %
&BHZ e T, =)V ROMEERD 6 DHHEA NV "N eBpET Loz, Y=V RZD
bObL TV T4 WTHENTHZ T, MIBSBROBRANY 7 750 RMEERBIL Twa (X
2.3), RICHXI TRDOENDERMAEZ T LD, 22613, HXI TRBIES N 5L
ZRY, ZOEIITHXI T IS @AEHXD &0 b MLl EoEOMHE R %2 B
T 5,

10



: Ll L) L L) 1 Ll L L) L] I L T T T I L) L) L T :
1.0 F -
0.8 -
> r ]
g - / ‘\\‘\ o
s Wb 1 / CdTe (0.5 mm thick)™
Q L .
i Qe ::;I % J F
(0.5 mm thick)y Si (2.0 mm thick) 1
0.2 = il —
0.0 bl o T T
0 20 40 60 80
Energy (keV)
2.4: Si & CdTe Z KIS A G Y 1255 oM B R
T )L — 5-80 keV
TV X — MR RE 1.5 keV (@60 keV FWHM)
Ho H S AT 97>

MHE Ny 7 75 K 1-3 x 1074 cts/slcm/keV LLF

% 2.3: HXI O ERM:fE

HPD 30"
“-, _-" 12m
| 4
'| DSSD y
+—— 34cm——*
2.5: HXT 1T L 2 80€ - Fitg oMK I

11
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o
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X}
w
3
-
i
@
>
-

Counts s™' keV™' em™
*4
T
b )
g
I
X O
i,j /
e ]
/ >
o
| 1
@
w
o

10-4

10-5 - arafidiressreifieorspstfermersessesrapumrosssomeriesrsmeseseesesseessrneners  — —
W SGD (comPion)

T T

10 20 50 100 200

Energy (keV)

2.6: HXI TRBIS N2 EE ootk 2y & o Lk
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2.2 ¥E{AEH AR

HXI D EMHEERIC WV &3 5 PR IS 2 13, X AR & o ASPETIC & - T, gk
NERDJH OB T ZHME S LI TCRELEZT » U 7ORRE 2ELAGET L LT
IS 2 & T AGPETF o HE A TR TH 5. T ORKOFHRIE. ot
WCITBICERVEOWZ RV —MREEICH 5, WERKD XA v MoMicid, Csl %
Nal 72 & Dy v F L —FICUTHZ ETRELZY VF U= g %, HETHMGER
T A NFAF— R ETirRbITTEMRLL e hTEL, LirL, P FL—v gy
Mg, —itoF» U7 24KT 5 DIC 100eV LD T RN F— 2 FHE T 5720, 1
WCHE X A0 Yy fROF T 3V =88 Tld, v U 7RI FREIC L2729, Poisson
S FC LD TRV —IMREEOTALAS K &, —J5, PLURMIBZR Tl —toFx v U
ThDOLLDICHERTRXINVF—1T3VELTH), STy U T7HENESZ LN
TE, BOIZRIVF = MREET oM EETH 5.

221 WEYYIVILYw SRS (DSSD)

WET Y 2>y A MYy TR (DSSD) &id,. H27o&kHicnfivyaryyzn—o
FHNCpt ARV v T&, HHICnT AN vy TRERLLICA VTS M LEVDTHY,
ARy IRER S IZEAM TN TN D F A 4 — K& L TO¥EEEZ b D, Mikici
NATRABEEEZNTEZLICE T ANy TRICER Y U PANF L A ETFEL RNZESD
JEIBAVERE NG, Z I XM y B AGTT 5 &, R offiEFAic i@ s h T
W2, BN =2 > 7 b VEEL EFRE TR E Vo 2R R E A Tl
AACEE S ., ZEZ NI AT EFOZ RV — I L 2 DFET - = Vi3 FeEd
%, WiMRIC T & 2@ & > TETIE Nside fllic, AR— ViE Pside fllo 2 kU » F12UX
Fah, &AMy T DCHE SN AIEMICTGEHRAE SIS Z 2T, APt Tox
FIVF —B L O ZRITH 2t AV iESEHR E THE2 2 &8 TE 5,

2NV y TN DOEGZE - MICEAR D58, [X2.8D %512 Pside. Nside & blZZh
ZhAREE pt. nt O — KU U CHHATWS, £/z, Pside l3NA T AEZNTLHZ &
IC&->To ZThZhopt 2 Yy ZRUCHEIIC nt B8RS, 2 MY v T Offidx
YR HEZAY, NsidelZnt & Nbulk 284 — X w Z G TH B2, NA T AT 5720
TIEA NV y TR oMgIIIT A 8, 22 T NsidelZ, & nt ARY v TDfY % p-stop
ERENG ptHHTHG Z 2Ick T, AN v TRifgs s, MmMmEE b,
Al BRI D KL Si0, DfftigE CEbNTE Y, BERERMEICTHNZRNEIITLT
AV

FTICWNRAL T RAEEZNT 5 2 212Kk > T Nbulk 1IZREEICZe 2L T, 2824t
WL, e %2V aroifEE (=1.05x10712 F/m). Np & R — D&, Vo & B
(~1V) LT BT k2 1icktE, 2RIRRELRTORES do 2 FICHANT 5,

2
Vze%f—ﬁb 2.3)
DSSD @ ¥V 2 > 7 = n— D HAHUIE 5SkQem RS, £V a v icBu 2ETOMENE
@ A /Y 1500 cm2/Vs TH D Z &6, Np 1£83x101 ecm=3 722 V. il 2 13JF & 500
um @ DSSD % 52782 L& & 51cid. BLZ 160V OFELEBNEICR B,
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i

p+ strip side /£ Al
a P
; y/ S|02

n-bulk

n+ strip side : ' ] AI SiO:

2.7: DSSD D WKihilX

Pside Nside

| \N"'guard

i X / \ ring

P+strip P*+guardring N+strip P+guard ring

2.8: DSSD D1 D HEHE X

23 FEMHERHIEID T XR

KK & DIEER AR T 2155 72 OITlE AVIEMERER = % )L X — M EEIC K S g%
5250 A4 XNOKPIKOEEICRDE, TDO) A Xk bold, KEIE ()M
HASIC L2 b, (i) e LRERRIC L 2 B o, (iii) AR & ] & oI & 5 TR
ALTL2bDD=2In T 615, (i) DK 4 X2k bDoADitR e LTE M
B SO AN LA E 7 VI Ry 7 2 ETCEBY —IVRT 52 2%, KElo
F—=TNWVIRT S RVv—=TEF60nE 12T 5, HHITWTVHINVERE 7Ira/E
BEEZNREL., A D E—F 2 22D 60, RE LW S TR L, 22T
() BEO (i) DR NN ER 525 ) A X2 Tilth b,

231 YEXBRHED T XFRELDIER

M AR CRAE L, G b LRSI KR S s e A MRER Lo JiN & 72 %
A RPFLe LT, V= EREMERERND D,
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D—DER

AR RIS N A 7 AEE 2 T 2BRIC, EZENICH HE TR S b
. TOVERYERfT O TR NVFE —F vy T 2R 5 T RIVE — 25 7B IR
BEEING, TS k> TEURET - AR—IUihs, EMfo&EZIC & > UEG RIS
b, IR —VERTH S,

J—r@mITEEE DI To &5 2BRE LD,

Eg
I(T) = Texp(—m) (2.4)

ZZTCTIHRE EgiE RO 2N F—~F vy T kgl EIRNY 2 VEHTHL, 2D &
TV — 7 ERIFIRLITKE AKFFEL. %‘K%Nfoﬁfﬁﬁi%lﬁﬂ§%$é%o
HoT, WRTTOXMEZITY)ZLICLST, ZHITED VA RXTKRELFEHTZ
EINTED,

UL, KERIEY) — 9%ﬁi;®ioﬁhw9WT®ﬁWQMt o THRAETSHY
@ﬁ#@fuﬁmo$$%mm CRF =772 T 7 LAY EEN TN,
A ORI ﬂhﬁ%ét‘NVP?&vf%K%®I%W¥ﬂMﬁﬁ%ﬁéh\%?%
R— VDA DEREFF L, FizieV — 2@z > T, FufkMiizae LT
AV shaiEEE. IEFICEMER L 0TS 508, BRICITM ToOBICKEZ &I
D> TCLE DL, £ <ITDSSD ? & 9 724tk %2 L 72 PRk Z 112t L .
AL Ko e 7 filfa 2 ED 2 IFFEFICH L v, 2oL ICHFOEIC Kk > TR
F o5 L BETORMALETRAET LY — &Gt E. KA —ZERE TS5, NV N TEL
PCRAEL 72 — 2 d&EiE &6 523K &é#i LA AR OBk & < RFE
L. ZOEMETUI NV 6 ) — 7 8BHghs, XKD S DV — 7 FBEF ST
A

F 72, —RISFERM IS CIEWNA 7 ZAEED S B 2R 5 &V — 7 EIAYEFRN
ICHINT 2RBIE N RS NG, HEHRKERBEUEDD & TEREMDPND &, MEFHIC
WP R LRIt s h, ZodEGEOY & TNMESNIZE RS HICZEZHEN
OHDJEF L #9295 2 & C, ZOJHTFOETFMMEI NG, ZhMEbigViREhD
Z e TCY =7 ERPEINHINT 5, 1o TREROHEDEICIE, flin < NA 7 2A/n%
INF B EDFBENINETH D,

RERAE

ITXNVF = NMREBALDJFRICR 5 KEREZDOY 5 —D20%, MIEBRNLOHFRTH
%, DSSDICEZFENLIAREICIE, 29D L D72 Pside DA KU w7 & Nside DA KU v
ZHI24E T % Body Capacitance &. 75 side @ 2 kU v FRIICAE T % Inter-strip Capacitance
WH 5,

Body Capacitance I%. #T7 & AT > F v —& B L CGERNCHED 2 = & A%
HETH 5, DSSD DIfifi. EE%ZhZh gmm?]. d[um]. A bV /7°0)Eé . R
ZzhZhiem]. Wum]. Plum]. FHEIOZ RV v TR Z ngrip. ¥V 22 OFEERE
g[F/Im] £ 9% &. Body Capacitance l&1 A bV v Tz DI TD Lk HKE5,

Cooay = (£3)/Maip F] @)

15



interstrip
capacitance

P+strip
. _

1 | 1= RIEA
= body N-bulk
Cbmw capacitance
N+5trip/

[X] 2.9: DSSD 2%% D&
F 7. Inter-strip Capacitance IC2WTlid, X231 © Xk SICA MY v TR HIBRFICKTT
LZeMeNTBY, ZHUIRERIICLI A NY v UL DI kS icEHT 5,
W

Pside ICBWTIE, MR RwRZIIN (25). (2.6) DR TRT Z &N TEL, XL
Nside ICDWTlE, 28 KD ICEA MY v FOR V1% P-stop THENTEH Y, Interstrip
Capacitance DAFIZ I Nstrip & P-stop TH AR b Mk S 4, Pside IZHEARTEEIL pF
BEKEL 2D, 2oz &id Nside fllo T 2V — MR NV EEL 52 5,

Al

p+

2.10: Nside fflJ® Interstrip Capacitance

ZoMic Y — 7 EieMIERTREORE ST I DL LT, ZTFogikick s
WeLTUE ANy THDILESRA MY v ThdE»FET 65, X (2.6) X 2.3.1 &
D, ZANYUy TX ¥y TEETHIT L Interstrip Capacitance 13N & < 22578, T THN
AT AEPFLZLICE>TELEA MY v TROBERFELE LY, X231 Dk
WU — 7 @EMEIEREL 0D, £/ ANYy Toff L, @At LEm o0 5
25720, U — 7 EFER R SRR JFRIC 7 £ ] BEMEASE VY, € D728 DSSD
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TlE, ANV TR H—=RU I REDMTIFELLLLTHY. ZOEr i KIRIC NI
W5 (X2.13), 2D &H IV =7 ERB L ORRIC L 5 T2V T —NREEN DT % Ml
FHCHERL 22, KEHNCBUIRSIS . LT SN 2B 2 X SRR 2 8L 2 KB L .
I DILIENBEARDFE E T WDV LRI T E B L) IR Z R I TWS, £/
FAMFELEIIRNGEGY U — 7B RPN SEMOHRICZR 5, WA 7 22T
5Z 2T A LTI omTRET 5iFFE ML, BV ADOKERIFMIONTLE >
kD RBIER O FE 052> T LW, REIREEBELZERE L, U—VERDY
SEHEMOEKICR 5,

[ Leakage Current of Test structure |

- 3 e N S
E ! p-side ?
£ 400
2 i
g — 2 F ]
s 300 £
L S ]
I.a Simulation
200, 100-u '—fc:,
L 130 um O i
100| g 166-tm
L s 100 200 L . T VR
Voltage [V] 0
0 0.2 0.4 0.6 08 1
Width / Pitch
X 211: B2 b5A MYy ITX vy T TCDY —
2 BEHUE [2] [X] 2.12: Pside fllo 2 NV v T il - [HBR & &
= B [4]

X 2.13: A N U v TRV O KE H

17



232 BFEBRRICELD /X

UMD & DAE T 25 Ah TR, BatiRR Y v VS T oftuc, ETRFERIC
LWL 00D ) A4 XD 5, FEEED DSSD D55 HIEICIE. P/Nside & 12 DC
FEICTISAS ICTHIF & iz, ASIC & iEh 2 FUURERE A H W S5, [X2.14
WEZ D & D BMIEZRN S DE 50 DC IS CinqA il SN EoF MBS TtH 5, 2
D LU il SNAZFITHFTT 5/ A Kk £ LT To=2ie K TcE, #
BRI Z 0GR ANEINTEY, Zh ZhoNitich R zidiso ) — 7 Eie v &
ORI B, F72. INSTEFEELD ) A4 RFFEBUKIEMEZ o790, S
FEfnT (Equivalent Noise Charge : ENC) % VTR & 9 1T Shaping Amp ORFER 112 & -
THERES,

" W
Ryjias _l I_

Ilc
( M- |
Rim
ZS p— CSA
(Ycl
mnr mnr

[X] 2.14: DC fi 5 O FEIE &

1. parallel noise
VTIRHAIT 2 2 4 X, DSSD H1 Y — 7 EHi || BHEHINICHES ¢ 2 2ic k> Tk
CbYay b AXE, NA7 AN Ryias ICTEL BN ) A DY a2V v )
A X5, ThZh. DITOATERES [21].

ENCic(e™) = 107+/Ig(nA/strip)T(us) (2.7)

ENCRy.. (67) = 7701/T(115)/Reias(MQ) (28)

2. series noise

ﬁ W5 2 A4 X, HEEN N 7 AL B Rm IS &k > TEL 5
VarvVy )AL XL CSAICO— RENEIBTECuIIKIFTET VT A ARH 5,

ZhZhllToAThRES,
ENCmm@’):OAS——jEﬂBEQ (2.9)
T(Hs)
ENCamp(e™) = ko +kiCin(pF) (2.10)
T(us)

18



ko. kg 1Z CSA X Shaping Amp IZ &k > THIHICIRE 2 TH S, £/ CSAICE—F
INDHAERIL. DCHETOHLTIIMEARORE Cy DA TERES,

3. 1/f noise
AR PSS AT D 2 A4 X G, Shaping Amp D RFERIC IR L 2 W ERME T,
FAETTIH E VIS DTN TR,

Lo THMERYED-EFNKRALD ) A RZZN6LToO I TRELDT, U/
A XD ENCy s £ T2 &

ENCiotal (€ VENCm-+ENCm + ENCrirr2 + ENCamg? + ENCy 2 (2.11)
L5,

24 XIRIoE

xﬁwﬂmmiof¥§%@m%®$2@Wf$ﬁéMt%%wﬁwwﬂu\ﬂ%?x
Bk > CHflloEMICINES NS, LEAL —BICIFE TR — T, ARz
TN Te. hOFFmi b b, ZORMPIRIERT L EHAGTIN, KbhTLE D, :\:—\’U
TORINEE uT58, ur PN ELEHZY Ty V7R ENLZIBEITE L0 ERKT
kL 725, £22D X1, SiOHH. CAdTe R &L R TZ D ut FENKEVD T,
100V BEDNA 7 ABE T THNIE, F¥ VU 70FFmIc L xRV F—HLITIFL AL
METESL, LM, 7OV ADIT Y A CSA IS & B IRERFERIC AR THMciL, #Z
DFFENMBTELLED, ¥ VT ENNVANA S OBGRE AT S,

DSSD Pside
h ‘ . CSA
d
e J d-z
— L Nside
HV T

Xl 2.15: Y SN 7=ERH 62V ZA 1 ToMAH

[X]2.15 & & D ITHH IR THET/A— VB FET 2 &, CSA DI Vi(t) 1&. P/Nside
TNZhOHIOKRESE Vi, Ve & LT,

Vi(t) = Vh(t) +Ve(t) (2.12)
AL, TORMBONE. Rt ToF v U 7 OELE mi(t), WEE vit). AZERE
LT,

(o)

=AU (i=he) (2.13)
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EREDL, 22T XU TOVEFFaIE 11 &5 L ZOERFIFRL tIZBWT,
dmi(t) ot
-—af—-_.noexp( ﬁ> (2.14)

THo, MEBNTOELENETHL L0 IEEBL &, v BERIIC X 5 FIc—
THY, Fr VT7OMENEE & THE., BHEDOD LT,

Vi = UE (2.15)

b, M215 LD KR—IVRETFVBMENTLZ e TCELHMIE. ThZhz d—zT
HY. ZOWIBRNEFENT 5 DI HIH] T 2.13 ZFir T 5 &, PINside ZHhZhic
BILSNVADRKENY & £5, iR CSA THITEND /NI ANA ~ PH D KAl
DITokHickEs,

—Z

NThE)}] (2.16)
Ihkv, MEEOFMMRSI 0k Sk ut OMAKER Y ODBE (52.2). utE>d
THHED

VA
PHmmax 0 NoE [UTh{1 —exp(———)} + uTh{1l —exp(-
UTE

PH O no (2.17)
Y RS NTZEFIR =IO E NV ZANA NI 5 Z L1 b,

25 DSSD FRFEDRE

DSSD I d &b Lt L ToJHF#% - R IERo IR I N b DT, B{ETHE

FHtg e L UL VST AM, FHBHHE LT, E6ITEHXI D LD REmnT
FNVE—=MREER L O b DIFBIR I N TR STz, 2T IRETI0ELLFICES
T, ISAS * JL By K27 « SLAC « AR b =27 12T, BYMUBEMARE L = 32 )L ¥ — /M ifBE
15D DSSD OALEIFFEAHED & v, A ¢ 2K T OMERETMRERAM TN T E 72, 4]
WKL TN AT H @ DSSD & L CHRMED Sz, AMU v 7104
FEIs iR et HERIC DO W T Ol S I E V. Y — 7 B OBRRBIGANE & 721 5 il
RBER AN v TR D OMEE[2]. —2 DA XY IR DDA RN v I THAFEH
TmA I ENDEAT Y v hA R N DORBIINDZZE, B 50IINA 7 AERUAZR & D
A UK BYT i bz E2¥1hb N7z [8]. 29 L TAKNY v FDORE (2.56~4cm) X
B Vo eBZTOBBE NN Sz, ZoRAMANZ LI, SINLZED S
CDICHE T OKAFALA T, HXIMEZSH & U T2t U % i 7= i 321
DJEE (0.3~0.5mm), fENMIEEDREEZ L7225 A MY v TR (64~128 7K) 74 & DL
IC & B HRETTHANED S 7z [1][9][3]. 2 DR & AVINEEE M 2848 & OV i L Al
D ) A XDKE ST L oM 72 B & Bk Ze iz ba T, BifFld 3.4cm M
i JEE05mm. 2 R Yy FlE130um. A~ YUy FRIFE 250um. FTEA KUy T 128
KDTF5AL NETFIMRESN TS,

BHFEITIAAR b =7 21U ThTB Y., Zo®IVEHRTIEERCHE. L Tnb, fillalL &
WFZeEIC CMERE Tl S Sv7z DSSD[3] 1. Pside 12t T Nside fil] 0 = % )L ¥ — /M HEAHE
WZ EMRI SN T, NUEZETFIE. 31 TR X1, WME =2 22 TZD
TeODWRMNLENTEY, & HITHEERTHXI T @ﬁéhéD%D@&SmnifFéﬁ
HWEhTnwab,
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20—

15 -

p strip side (mm)

0_|\ e g o v B

15 20 25
n strip side (mm)

0 5 10

2.16: 2.56 cm 3 L U 4 cm £ DSSD[1]

B o L

| ] i
50 100 150 200 250 300

2.17: A RN Y v T 32 KD DSSD T
156 N7z X AL [2]
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B3F  DSSD DEMRFIEETHI

3.1 3.4cmADSSD DMHE

§2.5 Ttz & H1c, M DSSDIEHXI A SiMtidse LT, ThETEIRARN) v
Bin &, Mo AR TIEDIR VB I N T E R T OP TORIMIRIC Y 20, Z OVEEET
L7 A4 NETNEIRED TS L TCEERMLRE b, Z0HETIE BT —Hlo
MtaEE %z L5720, BlbARHZEE THIE STy 7z DSSD3] LA, JEEA%0.3 mm
25 05 mmIicHmIhTna (BN 2.4), £72. Nside fllo T 2 )L X —0ilgE% LT %
=i, 31D & DI Nside DEA Y FZPHATs Inner Ch P-stop &. AR VU w T2k
% [flds Outer Ch P-stop i1, TEHENMDFW Al BEMZIIOIARDC ¥ g — hE¥5HZ & T,
Hhuc kb 7 4 X2 [ L Th5, 2007 45 HIC¥oidl b =27 e CllfE s, JlERE
e UTHRIFFERICMA S Nz, 3213 HEL EZFOHFHTHSL, Z DL HIZDSSD
DEARNY v IO AIEMBERX Y FONT =T Y —ZRIHETORMB>THDS, F
72K 311CZDDSSD 754 hETNOfMEE LD/,

Quter Ch P-stop

V2222 7

Inner Ch P-stop

3.1: DSSD @ Nside i AKX
Al DC short & Cv>% P-stop #F (Z~:Inner Ch P-stop. & :Outer Ch P-stop)

M31DkHic, DSSDIFZOFMHE LZ/EE 1.3 mm D _KDOHTI XALKRF 12 0.15
mm D#EEZSL Y, ZORIIZELEIICLTHEEL TS, HFIATRFVITFR4AM
&I B A ME & IREEER & 7 L 72 26T o BGHEIARTEE IS T 8iEE s 1 -
T4 VAT LMAAHTHIA L 72, ZOBRICIE. ETF L TA Y —2 WL TORMNEL Ry
FONRE—VBEO, ZORICE VDTSN ISTHD I mmEy F SHL 2% 7 & D%
FHORIAL 72, AL 27 & ORFERIEIARITTEEIS TITY, ARSI 2 ARy 7«
VIRBRT Y aryILTHL, GERET Y a4l YES822 Lz, Zhid, =
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X 3.2: HIIE L 72 DSSD B L UM L oA Ly b7 v THE

RARY A X 3.4cm x 3.4cm
EN NS 500 pm
ANy TP AL X 3.16cm x 130 um

A KUy TR 250 um
FrIHF v >~ RV 128 A
A RE T 150 um
Nside P-stop i@ 25 um

#31: WELZZ7FA4 bET IV DSSD DH%

WICCR 1 R T RIS LT 5. A B ERKZ 2 CoBhiliifgRy 71 >~
JulBEREE R TH B, HEER. OV 4T 14 VAT LMALSHICH®KL, Ny -
BZANY  TOHNCH DR T 4 TRy ROWETAY—RUT 4 VT THHRT 5 &
ITHFAL 720 T4 ¥ — DFEMIITHLSMEDONTEY . ZHIIEEMD 0.5 um O JER
THEOLDNTWS, SHL 2 X7 Z 56D ) — RIRICOWTIEE O T TR, FEEEME
RARY MU EoflEE. RS & ERS — )V RHA7IVI Ry 7 ZWICHEEL THEF L
7z £72. 311 ENS EHIT, Kside 2 bITH— KUY 2 Chl, 30. 63. 64, 65,
99, 12812V TClE., HTHAEE D O ICSHL a7 ZicR T4 7L, Zhll
ADF ¥ ¥ FIVILETHTRIOME WS A v F 87 — VIRV T 4 V7 LTz, % DEME.
M32 D&k IHEHIhEryaxs 2Ty —Ngz2lL Gl ah s,
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O

O LM'O

3.3: DSSD AR D X1 (7r:Pside- 47:Nside)
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32 Y—OBRAIE

ZARNYy T 128D H b, HTOHFRICAET S Pside flld Che4 ICDWT, NA 7 A
BIEZ 10BN N ToLfLs iz 2y -V EROLIEZAEL 7z, M341FZDky
N7y I THDLH, ZDESICNside 2KICHEHZ T, Pside @ Ched LISMI AT — KU~
TYVEDTT I R L TWb, JigT 7 =Atlo KEITHLEY237 % VTN A
7 A%, [tk KEITHLEY617 CEMMEZTT->72, 24D LD, V-7 ERD
KREZJIFRIEICE S TRELEALT A 720. N 727 2R HICIE—EDRE T Th
HWEPVETH D, ZO=0OMHEEMIITT ANy 7t o/ NUEREGAERIS SU-641 % F 1]
L7,

N
— L s v |
I I
7— 7 7 7 1 |P
KEITHLEY aq
237 - KEITHLEY617

N
7

—_— AT E
. o 1T g}i
DSSD M L L

X 3.4: V—2@ERAEEZY N7 v 7

X35 MESN/IHLEED T TDOY — 7 BRDONAL 7 ZMKAEMETH B, N 7 AN
160 V Z AR AT 6 U — ZBEIRMS—EMlE £ 5 LI, ZOfLTCETFTIE A
EREZAENTNSLZ LAVRETES, §2.3.1 TRz L2, ZTOESIFHENE, ¥
b IANIRDIL &2 RD L, Tibb, N23%2HWE L, Zofild 160V XKL
720, KEHRITE-HT 5, FARTERTII. &311¢«hiomu 2 B Db
MREGIA S NT, KEICHIE T 6N D28 ZALETICT. 2D &k D REiEi
ERNEFZEZT LN,

F 3.6 1FENA T AEICBT B Y — 7 EROEEIKIFHEE RLIZbDOTH L, i
DHHURT NA Z L[AFRIC Y — 7 RO NTBUHASR S OB BUCLHEI L TH Y, Il o
wﬁ%kbf@ﬁE#E%uﬁhTWéo

ZIiZ, TN 22D DSSD THIE S Nz YV — 7 Ehdi & ok %z 17572, ZDfh
ReFeD/-oNK332THL, ZhFEF CICHIES Nz 4ecm 1 DSSD DJEX 0.3 mm & 0.5
mm@U*ﬁ@ﬁk%%ﬁbT&ét ZoEBBIZETOESICHALTEY, B
IEWHLI-ZLICkST VT DRFEDS A Z 0B IS XA A V7 NG @

J—% ﬁ#ﬁ%<ﬁota$bMé —J}5C3.4cmf1 DSSD 1E. AHIEIC L D 0.5 mmt

DOFRIT. BEOHMAED 0.3mmt DFEERNS AR 6NAHEI VL S 512 1.5 15FEE
ﬁ%ﬁ@f%éo$%6<Z@E@ﬁNmmﬂ®Pmmﬁﬁ®&E’ié%®f ZZiZ
Al T2 D IAA TS Z & THGHUES TR Y ., BRSNS T o/ 2 k. 65
DEGREEN L VIR T2, BIVWEET RS WS e NEZ BN D,
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| Leakage current Pside Ché4 (N-GR:HV, P-GR:GND) |

108 Le a & 4 8 8 8 8 & & @ tat
B . 20C
C .
_ C e s A A e R e
T F e B 10C
= 2 @ a »
Eﬂl 2
i F
2 r Se s e 8 a 8 ® ®» B ® 8 @ -Q-
g r . -10C
x .
©
o 10—* e ® ® 8 8 0 8 8 8 ® s s 8
-1 E ('] N
= S -20C
= .
r e
L —— (B e B e e e e e e T R e S e S (S S a2
0 20 40 60 80 100 120 140 160 180 200

Bias voltage (V)

3.5: U — 7 ERMOJEIL TDNA 7 AA7E

JEE\ K& 3.4 cm ff 4 cm ff
0.3mm ~0.13 pA/mm?2  ~0.20 pA/mm?
0.5mm ~0.42 pA/mm?  ~0.33 pA/mm?

7% 3.2: 20 i BT 5 DSSD @ U — 7 FEHL D Hig

RFDBEERDILENIEDNE

YT C DSSD DA 22 M REF I 21T 5 LIAD. Hlo#£ 12T, ISAS THN TIT- 12
DAY =R T4 VT ORRCETORMANG L DT T LE S &MH -7, DSSD D3k
X SIO, Dl Ca—T 4 73 NTWHEN, BIEZNLVELA-TLESLD &
DT, LY ENEDORELRDENM DAY v T Z D P-stop DRJICHITZ 5 K DI
A>TLESD, KNS 7 2{ETHO Y — 7 BROBRBIG EMESETCLE S
EHEAONDG, REBRGEZ DU T LESFEZFTY —VEROWER T2 A, HD
AoTzA MY w I TiE H37DLDI1280V I TERmRDLIENHIENKEE /2, 2ok
NP L IR ENTETEN T MIEREE 2 S o> T T, R E = 3 TRl
WELT L0, WK BRIITMOoFENNEZE L 725,
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[ Temp vs Leakage current |

10° & ® 200V
bt ° 50V
. ® 10V
— ° L]
3
€ .2 ) °
[ 10 .
5
(8]
() ° @&
g
X
[
[J]
- 10 ® )
L ]
0.34 0.35 0.36 0.37 0.38 0.39 0.4
100/T (1/K)

X 3.6: Y — 27 B Dl B A7

10°F =
E 20ch 40ch 62 LH T s
L 85ch 110ch .ot
?': é L L]
t B .
o L
-
i [V = .
M - . . ®
=] =
H - o @ « o * °
-(‘g - e *+ * b o - a0 s 0 2 e ® * °
3 . . * ® . ': . L] »
1035- i‘iiiﬁ ® 5
F e !
T o0 o o o I 5 i i L e [y B e B B
0 20 40 60 80 100 120 140 160 180 200

Bias voltage (V)

M 3.7 fFD A > I=EZF DY — 7 ER
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3.3 BRESBBEDAIE

§2.3.1 TRz & DITV — 7 AR L WA THMIEIRD ) A XL 725 OISR T

Hb, pFA—F—ORRWEF—RICEZ TlE . FHOWERIRBLEZ L 225,
CTClEba—Ly RNy =D HP4284A £ \ZH A v E—F Vv ZHIERZHAL 7=,
ik, ZENORERD S B2 ERE DSSD il L CHAjS iz IEig % igd 2% =
T, A VE—F VAL HOUMDOTI G ZRD, ZOREKND» SMITINAREZRD
HZEMMTELEINTH S, DSSD DA » ¥—F > A 21, KUk & RERAZHHE D
b, Tho0FHIT o 2L LT T LIk E 5,

>
—

-
—

1 1 2 2
logZ = —Elog(@ + wC) (3.1)

HUHURIM I BN & > TEALL 22028, FRIKOMTIZZ D 2 T35, DSSDITHB W
TEZALEREDOY & TA B — 5V RATFRBIT DTGP TL b old. AT
IMHZFEED L ETH D [1]. 2D Z 1T DSSD Did* i L OB HE & 115 shaping time
P usec THLHZ PO THYLTE S, o T2 2Tl wEfloWETNVITT
1 MHz DIE KR E ASITE D L DIy L. KEITHLEY237 Z W TNA 7 A% 2T,
Body Capacitance & P fil] & N fllic ZhZic B 5 Interstrip Capacitance D /31 7 2 4{k{7
MEELZ, £y b7y FIIN380LBYTHY, HEHICITIALZ IV TV —%
BEHIE ) A X T4 NG —BEIORA N2 T oY okH% 3 %, Body Capacitance 1
H—=RUV T HEDTRNINVITIINA T AZT T 5, Interstrip Capacitance 122 T
3. PAINRIE S S5 0fliETY Ched 2 Uil L. H— KU Zicon I Pilid s
v R NllESEEEICZAZA TR MY v TRI AR S WA AR ETEL -, $i
Interstrip Capacitance IZ 2 Tld, Pside DHER v b7 v T DR A%, Nside HIliED
TEVEANA 7 Aok Z Wil L, Nside fll& 75 > Kic, Pside fllcADOBEZ NI 5 2
Kf{ﬁ”i%f??o 7Co

HP4284A HP4284A
Le Lp He Hp Lc Lp He Hp
) L|_,.|1 e #l_‘—#
B e —I__:[_ Pl N } —Y ]
rd i 7 rd | =
AN i Fd Fd Fd A
AN 1kQ —
% 17n J_ KEITHLEY
1uF
AN A | 237
AN KEITHLEY T
237 N |

X 3.8: DSSD H&EHEDXE v b7 v 7, Ji:Body Capacitance- 15: InterstripCapacitance
(Pside)

3.9 /i3 Body Capacitance DA 7 ZAK{FHEDOFRTH 5, 100 VAL E TEANAL 7

ADZAUA - TN WTCDZEZAUT L B FROWWP WIS h, Teazez Tl h
%160 VATITICET 5 LIRIE—EffiE & 5 L 012D, ZofIIARMEIZ223pF TH 5,

28



—J5TCDSSD Z AT v F o —2 LTHRLELGES. X25 &0

(31.9[mm])?

S 10

d

L, KEME L I1ZIE KT 5,

3.9 151 Interstrip Capacitance D/NA 7 AKAFHEDRKIR TH 5, Pside 1T58eZ8 20T
% 160 VAT C—Efi%E & V. 200V TOffIL8pF TdH -7z, —J5 Nside 1TV 7 h32E 2
L7z BEZ6N5 160V EZBATYL—EMlZ L 5T, AL TABENDIITONTH IS
BHE TN E NG, ZDZ &lid Nside DA NV » FZHA TS P-stop il & -
T, ANV y TRjloa— Vg iR T, SR OFENTE TS I L 2RREEd, £
7= Nside D /NA 7 A 200 V TP Interstrip capacitance fii 12 pF TH V. Pside &V & 4 pF
FEEEY, 22 &5 Nside &V b Pside TEWTZ RNV F—IMRERERTE D & £ X
5N5, 22, ZNE T DSSD CHIE S 1T X7z Interstirp capacitance O % 5% 3.3
IZ% & ®7z, width[um]/pitch[um] 1A% 300/400 @ 4 cm f§ DSSD & 150/250 @ 3.4 cm ff
DSSD T Pside fllo Interstrip capacitance Z [lti%9 % &, 34cm A DS 4cm H D 0.7~1
fEREE TEAVINE < 725 7=, width/pitch DFiElZ 3.4 cm ff Dil% 4 cm f @ 0.8 f5FE)% T H
D, 2Dz &iFX2.3.1 TRE NS width/pitch & Capacitance @ %% =) Cnb, —
HTARWETHSNZ34em AJEZ 0.5 mm ZTFORFIE MU KESD 0.3 mmt £ FIC
AT, 28Uy TOECHFRIEE CTH LI 000 57T, PINside & BT LK
v, LI, ZofRic>»wiiihs,

Body Capacitance Interstrip Capacitance
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~ 214 [pF] (3.2)

1000'., * Pside

Nside

N
ul

S
4\\\\‘\\\\‘J\\\‘\\.\\.‘\C\\\'

Fe
800—°
L e

[}

o

o
I

Capacitance (pF)
=
ol

Capacitance (pF)

IS

o

&
\

i
o

Lonallanallanallonallanallanalloanlinonflaanllonalls P IR IS (NI NI IR NI IS N IR I
0 20 40 60 80 100 120 140 160 180 200 20 40 60 80 100 120 140 160 180 200
Bias voltage (V) Bias voltage (V)

3.9: DSSD w&E DN A 7 24k{7 P, J£:Body Capacitance- £5:Interstrip Capacitance

olJ'|

K&EE  width[um]/pitch[um] JE&  Pside Nside

34cmfy 150/250 0.3mm 5pF  7pF
05mm 8pF 12pF
4cmf 300/400 0.3mm 7pF  9pF

0.5mm 85pF 85pF

3% 3.3: DSSD ®Ze Z LT T O Interstirp capacitance @ i
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v 7YV ITRAOZERE

ANHIZE C1E & N7z Interstrip Capacitance DL, JE& 0.3 mm @ DSSD O HIER R TH 5

N7fii &k D b Pside. NsideH/7& b ZNZN3~4pF LRIV BDTH 572, Nfllicon
TE. A NY v T2 L P-stop 1< Al Bl & TDIAL & V5 7218 LA LT 543, Pside
Rz > TIFFRCE & 0.3 mm @ DSSD & fE I tid ey, #E- TAHIET Interstrip
Capacitance 2K E CHIES T L o JHR e LT, JEHIR L offIcBi) 5 ) — Rig
N2 EOFHERPFET 5N L, DSSD DWEET IV IRy 7 AT =)V REhlzr—2A
RIS TITbR T 5708, TIEIIEE Ry 7 A Tor — T VI DN TIE, HP4284A T
WIET 5 2 e W] EER DT, ZOMOFFIIMATED, o THERTITA Y —RoF 7
YITCOBRMS TIPS TNVIRY 7 ANITBI 582y FONRY — 00U — RiISE R
5hd,

EFTEMB2DSHL AX 7 Z 6DV TS U — Pk KICKd Lice 25, A&
A E DI L pFIEKIRP Lz, IICH 32 De X v FDNF — UDEHR LTS E%
DEFG- 2 KRERC UL 2GRS T T 5 72 BARINICIE. NF — 2 ORI SHL 22 7 &
R EMMELE LT, ZFMRL VDT 6N THRWIERZET O b o2 4EfFHL . DSSD % 100
MQ it e R TT, AtV — Fijofeic z offinz >k, 2L Tra— -
EHINSEERE NNT, BRI D5 72dt e " F —idfibh, T Eo g —v
HORRENEL /22 25, TNIL2PF FIEOKE SR> Latbirof, &I/
¥ — VA OFEE ARORBU RS — T VIS0 5 B e L QLR T 7 2
Lh. NG 2pF IR D 2 DI o 2, o TRKDIEIER R Cr 133 pF R L
AR

PLEDZ & 706 DSSD 04 side I B 2 ARIIB EZ L FO L1k,

Chody. Total 22,8 _3~7 pF  (Pside)
C = “EOVTAE | Ciyerarip—Cr =4 353 | 3.3
Ngtrip Mmerstrip ~F { i—ég+12—3:10 pF (Nside) (33)

Z @ Pside DfEic DWW TiE, X (2.5). (2.6) & WA 6 F R R 3 pF 211 < £ 6.9
pF L7210, KERME 2 I1TTBL 7=,

34 1ch ARY ~ILDOHEE

PRI NIl ZHh ZNICBT D IchHADARY MV EETT5 72, A LTzF % 2V
EPHINMUM /T & B Ched T, IXEHRTOFRENYILZANY v I THBH, WRHTL 24
BE2MAm T, 2054 Y2 X —1d K= 2V F -2 SIHIC 13.9 keV. 17.6 keV.,
21.0 keV. 26.3 keV. 59.5keV CTH %, HiEDEy b7 v F1EX 3.10 DiE Y (Pside D
) THY., AN TF v 2NV EF 2T Y7 A0 E, MO ZOMDF ¥ > )V
I2WTCE, H—RU V7 2EDTTI U RICEE LTna, b — DML Pside
E. Nside HIEDHEZTNZHIEDEIL., ADBEIT 272, v ar s o HimfK
BEAD ) A X hy NTHEDOO—RAT 4 )V E O HZZRT, DSSD & S 77
IFT ARy 7 o2 SU-641 Dz A, -20 IS CRIEZ T > 72, 3 3.4 12{¥H
L7RE2RIicoOnWTE 2 D 72,

[X13.11 WEE E Nz KM TD 1ch A7 "V TH 5, Pside D 59.5 keV ICBIF 55 A ~
DT )V F —MEEIX. FWHM(Full Width Half Maximum) € 1.6 keV &KE 57z, UV —2
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Y
/ side
Cho64

i PreAmp

CP 580K

X 3.10: 1ch AX%Z Mg Ly 7w 7

A a4 CLEAR-PULSE 580K
E Y & S ORTEC 507

ADC/MCA Amptek MCAS000A

Bias supply W¥ET 7 =77 KEITHLEY 237

7% 3.4: 1ch A7 M OUVEEICMHEH L 728428

Eit e FEP O THEIN L T3V F —IMifEEIE 1 keV R TH % DT, Shaping Amp 72 &
DMDOKEIRTHRAEL T2 ) A XD 5T e Bbhvd, 7z, thereshold L~V IFESKRME
RED 5 keV LA N 27z L T\ %, A4 VLIS @5-10keV. 30-55keV ICi oL AT v b
F. OSSO ARNY y I TCHFEINEZZA Ty ARV IR, AIOY =V R — A7 &
CHERLCCEay TN UHEA RV N THI EHEZOND,

Pside Ch64, Am241 Nside Ch64, Am241
9000 6000

8000
= 5000

7000

6000 4000

3000

Counts

2000

1000

1000~ Aéjfﬂ\\
ol NN b A o inllnnon ol ! T . N
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Energy (keV) Energy (keV)

X 3.11: fJ%-20°C. /84 7 A 140V T?D 1ch A7 k)b, JEh3Pside. 15/% Nside DAL,

—J77C Nside @ T %)V F —DWMREEIZ D WL, FWHM T 2.4keV & 3K % 5 7z, Pside I
HERT 0.8 keV 1F ETEVMETIEH 508 2 Nside F-45 @ P-stop fMiEICHEK T 5 DT
HY, ZhEToDSSD HIEHTH S N7z Nside DTV F —MFEE (2.8 keV. 3.1 keV
REYDOHTIE, Kb EWETH S, & HICIE, thershold & SkeV AV E T 5 Z &8
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o] HEICZ2 0, Nside I2BWTYH ZOESRMEEICITVEN W/ SN Tnb, Zhboid, i
IC&kD A XEHKT 572DIT, P-stop HEICNEZMAZZ ERNEWHEIREZ V6L
borEBbhs,

JIrEVTS 1 LMKEMN

§3.3 Tk N7z &k 912, DSSD ORFEMME HMEFIT0T L TRk EZ b D, -
T WELIZANRT VDT R NVE—MRGEL. v =A BV 77 o T THITEND BIED
FERIC K > TEALT A, 22 TChe4IcOPWCHILEY NP I T, oAV T T
TORER AL S ERn S, 185D Am241 D595 keV DT A ¥ DT 3 )V F — /il
REDZAL DM T R TRz, ZTORENX 312 THD, 2 kY, Pside. Nside & b ICHFE
B 1usec D & EN¥p ® TRV F —NMREEMME L, IBERFFENTH L Z 23005, 2
DRFRITZNE THIE SN TE /2 DSSD DR LMD b DTH Y, KFRICT LSI Z T
ZF % VRIVimAH L THLEDLSINT A—-FDOHLE 2525, §232 D ) 4 XD
Hii SRk RNk, HFE VESHENR LN TE ST, Shaping Amp ic & 5357 & 2%%
Z6NDEBZDFERITIAS Tl ZRwn, 72721047 < &b Nside lcBW UL, Mz &
% 2 us FHLICBWT, Zh E TIFERRINDETH-$ 5 series noise DG 7 > 7=
N3, P-stop FERE DT L V. series noise DHEIGAENFEE E THEDB TN 5,

| Dependence of Shaping time |

T
1 * Pside
35 ;

%‘.\ * Nside 4

1%

s N S ———

. "

:K. —— total
ﬂi&‘ e
[} [~ A%

8 _rAusrensirasnenanbasassanndanse e rpfozaa
g 2r s 7 e S
b . 4 ——— e .
zo ; 5: . 5% ___________-—"""-i ----- p_ara”el -
ER e 1Uf OISR
 (ERRR SO -+ SRR, SEm— b, SERRERES PR
0.5 o
- seriesnoise
Oy 2 4 6 T8 10 12

Shaping time (usec)
] 3.12: TRNX—MREED Y = A ¥ 2 75 A LMk

Ty hAYRERME. AR §2.3.2 2 63K - FIGHIAR. 1/F 2 A X1 series noise & paralell
noise RO 77RIC, Ty he T4y T4 7 U THHHR, TGRS ) A XD b =5 )L,
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BATE ZFrURIEEHHUICKBRT
Uy 1 R = DEFT

¥ TOET. 4 DSSD A% 1ch ICBWTESRMEEZ TG - THE 2 b D 2 L AVRE
Nz, LML DSSD D& I REF ¥ r ey —oBSgicBn T LIZUIZREIC R S
DI, —DDARY ML TEHERBDOF v > RIVICHIMESBAPNTLE I BR (AT
Uy MARYRNBFHETHZ LT, KRCEZF ¥y o hinadiLE LIz &, Yo kd
RICEDESNDEDHEPD L Z LIFEETHL, 22T DUTokonhEEHNT
DSSD ® 4 F ¢ > x)V[AlRaedx i LIRER 21T, Z DDA MY » FTCEMMY =73 NT
AL EINDEATY v bRV R XAYLFICH R BB OV GHE 2T 72, 29
L7AT Yy hARY M, KAERBHIL - XICBEONE AR MV EL 52 50
T, COMEZDFGWBMboTLE D ONFEANGHEL TBL 2 &id, BFobsb L
THb,

41 ZFvIURIEHFEUIITLA

ZF v VRIVimBAH L VAT LDVL FIFICHz-T, 2 2T TFICHRNS 4 F 5

FNT Y7 I Ty rFalEEEEEZ, & 51213 PoGOLite 1EHHE ] FADC R— K% ]
WTTFVF NVEIRE L ORI % 17V, SpaceWire & SpaceCube % i U 72135 D i
L&1To7z, M41d5mArE Loy b7y THTH L, LITICZhZholllEkkssico
WCHEZ RS

411 4FvIURIVTIUFT U TEFADCHR—ER
AF v IRILVTIITITS

DSSD 6 1dns 7 FaZ 55id. 7V 7 72OV AH O 5005H M 4 F ¥ > VARH
FHIE RS 26 - CRINIR LU 72, 23k, FiEPEikiiign i e U ClilfEshiz b o
T, §3.4 THIF L 72 HIE 1 IEAS 580K T 2 1ZIE[E U MEAESR b DHIE RSN 2 4 246
INELIZDTH S [16], MiiZMCBWTERSINZENT. Ay TV rarvsryk

ML TAS SN, S BREIRSS TS CRE SV AICER SN S, K41IT4F ¥ > %
wﬁU?yﬁwi&ﬁﬁ%iawto

1PoGOL ite: S bR T HIE X AidwieAf it 2k
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[
nanipulator | | [Collimator—HV

—

KEITHLEY237
4chPreAmp
CP 5005H
Linux
SpaceWire PC
FADC
board
SpaceCube

4.1: ZF v )ALy b7 v T

LS 5005H
INA 7 AL 1000 MQ
VA IN/A= N aa s 6800 pF
Jerid 0.5 pF. 5000 MQ
15 TR ER ~2.5 msec
* 7%y NEIE +5mV LT

FKA1L 4AF % 2 NT VT VT DOFERAHE[16]

FADC h—RK

AF %2V T Y7 Th6 18N IA551E. PoGOLite i FADC R— RZiH L CF
VI NVEB L O S hE, ZoR— RiE, <7 VE O SpaceWire Sampling
ADC R— R IFEN L L DT, M42 DL HICCSAM8chMERINTEBY, ZoHi)]
15573 Texas Instrumets £L8 o 8ch /X4 75 A VI ADC I A&, 12bit. 24MSPS ©
TOINMEEND, TIFZIMEINLBIEE TR — K Lo User FPGAICX S, ZD
NEBDF Y & Vit n i T E NG, DL ITEFUEDIZL A Y% FPFGANDTFY
HOVIERETITD 2 & T, TR o =Y %S L, MEE/JRFAF oMK E KB T &
%, CSAIAENLGARY 7 I3EHZ b ORI ENTEBY, ADC ASJRID I — /%
AT 4 VE DFFERICOWT b idEfbEh b, 727 L 2 ® FADC R— KX PoGOLite
FHEICERE N2 DTH Y, KNEETIL CSAITITIITIARNRIzaCch 7Y 7 > T2 Hn
TWb5DT, FADCR—K Lo 7 ITRANTY 3L 7=,

RN— R LD ADC TTFVZINWERINIAZF1E. FPGAIZIK S v, WEBICELIE S e T
T a VRIS ko> TR &S 5, (EROBIIHEIE, ¥ 25 L0 HINIZH > TNOT
X AND Ui 2 ZARIC 2, ADFTHAIRZ S5 Z & TERL T /ehy, FTEKHFAK
&L, FEECHIDID D Z &, —ERET L LA AT NS Z L 7e & O EDS
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4.2: SpaceWire PoGO ff] FADC 7" — K [20]

2L BTz, T 2 THIEMBRAT OBUREFADIEE ASIC DOBRFEIC & - T, HHML =
WALERBIL, a2l oI 07k > Ta—YRHMICNEORIENI‘E H &R 5 2 &
MTELLSIVHWSENS, Z A FPGA(Field Programmable Gate Array) TH 5.

PoGOLite I FADC R— K Eicid, M42 0 kS —FRAHRICHEEARE T L &
MT&EDH, User FPGA &, —¥WE5-T & 220> SpaceWire FPGA & 3% %, SpaceWire
FPGA [1Ti3. Space Cube flln& 7 7 2 Zu[gEIR N D7 RV RAZEMAMRES N TH
D, ZO7 RUVAZIFET S Z & T, SpaceCube fllh> 5 User FPGA T L 7= 155 %5t
BIRD Z M TED, E>T. 2D SpaceWire FPGA 1, 2—ViHizH AL Z &1
TERW,

EF UL D 7= ORI OEARIE. User FPGA LITTIT O, (ERIFEIIMER, fHmEEA
72 &% FAVT AND % OR [ME& % il 25 b & TR R IS IAMEN T 72 b3, ITHERED
Flwnaryba—F¥ZHML e N— KT =7iikEHOFE. HDL(Hardware Description
Language) 2SBEFE S v, FMFIIASIEE TH 2 —FIT B AT EET. & D IRE O =i
FRAER DVERRASETHEIC 2 5 72, ANHFSEIC BV TUE. User FPGA o iaER[alisERIC B 72 0
LSI ® & D 8@ n— R = 7Lk Sl e L OB VW6 s, VHDL 2 L
7zo VHDL OB LCid, A % — %y b LCIRIETH v > m— RaJgke, Xilinx
LD ISE Z vz, 2@ ISE LI, VHDL Safiz FIH L 7ziwE R & o Fik & 11572, 2@
i EERIEA 4.3 D & 5 72N K O DREIKEB (B Y 2 — W) IR TR SN T b, Z
DA 4.31TH > T MITfEZ ofth z IR T,

1. ADC TAD Ei &7z 12bit 7 & WAEZ A%, Trigger Module & Delayed Module /.,
NPNTATIENS,

2. Trlgger Module Tl&, A 7&y MIEEDENE L DHZ LT, ALy ¥ a)b K&
REL. ZORMZW 72 L 7245513 DoWrite {55 £ L C. Writing State Machine
K%%héo

3. £7z. Writing State Machine |% Delayed Module 266N T&E /2 Y 7 — L 7=
LNDOHIDBPIANERZ ZWTINY . Z DFIICBYT 52T oNHAS delayed Data & LT
Main Buffer I2fXfR{EF S5, 2 D & & Writing State Machine 1% DoReadViaSpWFlag
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delayed Hitpattern

- Hitpaccern [DelayedHitpattern
Data | Trigger

— Module
ADL Module

DoWrite delyaed Data SpaceWire

FPGA

IMain Buffer

Delayed Hitpattern

Delayed |delyaed Data|VVriting State|Writing|  DoReadVia DoRead | Storing
Module Machine SpWHag Module Module

Reading

4.3: FADC User FPGA FoigIini&s Ty 2 ¥ A4 7 75 I

Module IZ Wring 155 % i L. Main Buffer \ICH S AT TH S Z & 215R 5. Buffer
NDHZABMKD L & DoRead 15*54% Storing Machine IZiX 615,

4. Storing Module 1%, XfR{F SN TW A5 D 5 b Torigger R 503> e F ¥ %
IV DIERD B % Gdx i L C SpW FPGA N XD, BZDE— Kb User HHMYH
HIC AR BETC, Trigger RfF 27z 7202 TD1E5% SpW FPGA N£ED Z & b
T& 5,

5. mxf&IC Storing Module 13 End 155 % Writing State Machine 1216V . R Trigger 155
A DS REAIRRBIC 72 5

4.1.2 SpaceWire & SpaceCube

Z D& DT FADC TaA 2 S N/=A551E. 4.2 D SpW IF 2> 6 SpaceWire & i3 %
e L oIBE R 21 U C/ N2 > ¥ o — # SpaceCube 1IZIEIEN 5,

SpaceWire & 1%, IEEE1355 % JCIC FHi O iR — Bk & LTRSS Nz — T
T, —D2DIA T 2~400 Mbps & V5 ik 7 — Z ippkAve] fEle 4 — ., WD
UTPNA v H—T oA ZFME LD (0412 7)), % OB RIS IRGETTY
HEES MK 7 A ZiZi&vy, Low Voltage Differential Signaling (LVDS) 236 Ty
%, Data {5 DIV ICE 72 Clock 155 %2125 T 5 Clock 741 %2 b 7272 lb D
IZ. DatafE%5 & —##IC Strobe 155 215X T 5 Z & C, EANDEZHL Lz LT, %
FFHITD Clock ZHBITE S X1 LTWwWa, F—7)E, M41245D0 K512 LVDS 13
FEERDLIZDD 2R A XA RNXRXTMN, EZEZNZF Datafz5. Strobe 55 & LT
FAEL, Gt 8 RDLHR TR SN TS, K4 DV A A RNRT R — T IVOAEIRY — )b
REINTWBE720, ) A ADOFEINS W, 2R 7 FIEZ N E TICb e L oGz
TYHUYEHEINTHWHIE D Micro-D 27 2SI TS, &5, Wireld10m
DIl be]fETH V. HXI TIE T L — b AR KE D2 CIMEr — 7NV LTHH)
Hans,

SpaceCube 1 ISAS/JIAXA & o< 7 VEMIC TR S Iviz, SpaceWire i 1E DHEEE, X
a2~ CoEMEER] BEZ /N PC T 5, NEC Hlo i 1EE 64 bit RISC 7t v ¥
VR5701CPU % {&#k L. LAN X USB /R — b, RS232C ififs & V3o 7z —f& D/ a2 v Cfff
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Inner shield around
twisted pair (40 AWG)

Outer jacket

4.4: SpaceWire DAMBL (17)[15] & WX (J5)[14]

bh T BEEICINA., Bl ) 7V F A LT — F{x1kn] GE7%% SpaceWire IO AR — k%
=2fifATb, 0SiZiE. Linux % T-Engine YA S T3, K42 BLUM45IC
SpaceCube DAtk Az R,

CPU VR5701
200 MHz / 250 MHz / 300 MHz
79y ¥vaXAEY 16 MB

DRAM DDR SDRAM 64MB
At IEEE1355(SpaceWire), RTC,
I/F CF (TurelDE),

XGA (1024 x768), USB1.1,
LAN(100BASE), Audio(Stereo),
RS232C, JTAG I/F (debug )

4.5: SpaceCube ol G +5V
[17] ISR 52 mm x 52 mm x 55 mm

¥ 4.2: SpaceCube D 11#% [17]

IhoomfEEHE A T ISNT V2 V5%, Linux PC _LICRIFL. B0
HHLZ1T9, X 4.6 13FKEXNC DSSD I 2MAm MREZ IS L 7z & &2, l1Esh = lgEo
HTHbH, ZDEHITB0EDORE PN, N T —GEFDT572F ¥ VR IVDH
BIEsH &b, FADCHd ADC OH > 7V 7L — ME. 50 MHz TH 5H% imil
MK DEY 2 —)VDHI T, PoGOLite FME7HFICHHE T 37.5 MHz £ Tk s ST
Wb, - TE0iIcnH»rniz 1 >DRf e iE, BEZ 27 nsec ITHYHT 5,
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0.2

Ch1
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08
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cnr
1 s
08 (.
o6 06
04 04
02 o2t

4.6: FADC R— R &Il U CH1E iz Bz ol
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42 2F v URIUAEIRERHH L

421 RATUYERARY

—fIT, XFRD AHNC & > TEEZ N CAER S N SE 1. V7 WIS TEFIAR—
Wit RARL RS, NA 7 AETIC L DEFZIC L > T ZhAVERS WMk b I
WA MYy AIRINE NS, ZOFRFRIEE 100 nsec fi b TR bDTHBH, LA L,
BTIR—IVELTINSE S LFEEDIAMNY 25> TAERSNE DT, H4.70kKE[lD LS
12, ANy FoHTAERENZbDIE. ZODA N v TOMTY =7 EN Tkt
INLHZLIIRDE, TNEATYy MRV NE LS, ZOEIBRATY v ARV IR
FRETLHE, WV XBOZXNVT—MUYTLHF U 7RSI NZICL2ND 56
T, FNDHLHETHEHENTLEIDOT, AL XTI AX 1T, fsd
INDE XD RXNVFE =N FIRY, Eh T 2V X -5t TCE kb, Zo L, K
K—=DDARYRESTZODMBZODARY N L TinA i SNb 720, B 72 ViE S
WRESNTLE D,

T, TOEDICANY y TRTRAEL ANV RPAMT, PIN—FOANY v T Ty
U7 2WETERPS TGS 50T ary T N U EEWDEC T A RN Y v FIcb T+
D7 TLESHEICY, ZDDARNY vy T TCAXRY M HEfFEINTLE D (X147
), hb, 27V 9 ARV MREDFERDO D THL L EZLSNTND,

.
I | . |
I | 1
.
s = = I —— = S—
| o 1 1
o o4 i ® ,"m 1 °S ®
® :gpo@O ! oy Toenaa,,, 2 A
o ® ! o
ng o ! & Oe
1 1
1 1
I I
— e = e e
e T e T T ——
%se E e® i %d Lo
o0%b % 00

o BF o IFFL

X 4.7: A7V b A X2~ [8]

422 EBLvkLkF7vS

CDEIBRATV y ARV RNRE, WV NTERSINEZEY Y TH, EDLIITH
Z KUy T CHAEENDE DT 5721213, H 25— EDFIRIIHHMIE 2 FREL .
FOMTED LI ARV ML ET=D, — D2 D fHlICHEL T LERH L, 7
Dl=DITIE, XA E O E L, ARy RORE (Y A — N BRETH L, £
ZCLLT D & 5 2 PlERESS % dEfw L 7=,

39



F — 7V 160 mm x 160 mm
ENHA Bz razan—sH4 R

N +25 mm
HE L 4 um DI
AN ) 10 pm
MH TIVIES

3% 4.3: FEIFEE AT — Y XM16A-S1L D114 [7]

1. x=Fal—&

X ARSIV E 2 FFE T 5 7291213, B100 um HACLI T CofiE o FENTE 5 H
BSE AT — VR L 225, M DSSD D, A MUy TE Y FIE 250 um. A
MUy FIRE 150 um IO ET AR b o TH Y, FEDA MY v T T XL
B HDHITIE, 2 L b 100 um THERTREIR AT — VRO 6D, £Z T2
Z G, MEERI o TEE S 2 7 — ¥ XM16A-SIL 2K L 7=, 25— ottt
PRAIICE LD,

2. AYRX—=4

Y XA—=FiZlE. BHERY V727 AL, ~e—7aAf Lifidhs ¥ v r
AT ez, Zhik, #7252 (BW., &% 19.3 g/cm?) Z ERar & L.
=y )V il ke E TR S N B SA T, My v 2AT TR LR
T bz, JEE 5 mm THIEAERS —ITH S 2808 0 10%F5 <. X AR
2T 5DITHD TIERNE W[5, 2 TiE 5em WM/, JEE 5 mm @ duSER
05 mm DNZHITza) A—=2 2 _OfEL., AX—%—THli#F % 1.5cmikL /=
FCHEEL, XMEHF L EDZARYy M A ZXNKV/NEL BB EIITL .
4802 X—F DLEFEHTH 5,

X 4.8 ALz X =%

X MOFWILIT, | 2 BB D X MIRIL, 1o 2 BRI O X MRL. k2B H o
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HERXAEL p 28, t2F52 LT

|
o= exp(—kipt) (4.1)
TREIND, ¥ T AT OHERIPAREIE. 60 keV ORENHTL T 3.19 cm?/g[22]
DT, JEEE5mmOIY XA—=FZHnbZ LT, XMREDOIT427x10714 &7
D, +MTTVRA—-RFTELZEMERTE S,

FM491CiE, YRV AT LORANEZRL 7z, #RIEE DSSD & Dbl
ABMMEEETH 72D, HFTARY M A X1T082mm &2V, HEFHICARNY v
TM3~ARADLRKEXID, 2DODANY v TR TOEFTOMTEILSDLRE,
RRKZ S AR b2 2 A MY v TOWETH 5 500 um F TRALENEZD, aY
A —ZIZHEAS500 um LT ONEBG 5 2 & WETHNCINEEZ s 722 &0 S 51T
60 XAt A > b v — NI o I L TRY . Foreficit &
BRZEMWEL oo D6, 22 TN 49 @ &5 RIAFHERICEE L. LAY
DICkDF ¥ =V =Tk EDFHIIOMIEIL, 84.251ICT T 7=,

25mm

8mm

= = P o = = =

4.9 2 X — MY A5 LKA

ZLTH410 DL DI =Eab—% FIIT7IVINE, ZORITTV X—FEHRE L,
DSSD D A7z 7)VI Ry 7 A (DSSD Ry 7 A)DE %AV RA—FNAF5 A4 RT&EL &
T LTz, XAADNAST &b DSSD Ry 7 ZAD 7 & DEBRMIFE LR 1 ecm FEE DN E B,
RSO T IVIHRANTELSZ LT, KOBNARE B L TXBMBASTE S
EIICL TS, £/, ¥=Eal—4%, DSSD Ry 7 Rl&, fifilnevyk s 35cm G0
REBRTNVIT—AIMUIR Y 7 2) DIICHEL Tvbd, DSSD & 4F v VTV 7 >
Z1E, DSSD Ry 7 A% 1L ATCh33, 63, 64, 65 DA KV v I06 DfEFAGRA L S
N5 &1 Ma11 DX DI 2%h 5 T d (HFKENEN 3.10 & [Ehk), 4 F v >RV T
V7 Ins ol 1B L OEEE. AMIRy 7 2{HicCaxr 2B LU D-sub BT
DB TWb, TUT IR0 INEIFADC R— RICATI&h, T2 TTF V2 NVE
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PR &N TRIEAIE S v, SpaceWire 3 & UF SpaceCube % i U C Linux < ¥ VIR fF &
5, MARIFTWELY N7y TORFETFHTH 5,

tor

X1 4.10: DSSD O H iz Y XA —» #&H%E L =M T

] 4.11: DSSD & 4 F % > X)W T V7 v T DT

423 XAV YEARY OIS

ARy MDY, FFTIFEUOHIC. Che3. 646 1shbE5FhZFhicon
T, RTFAZNV(0RR) DRERIT- 7. RERTHERICT 2 F v > V[t L& L7z
BRICE SN2 22 AM DB T ¥ VRNV DART MUK 423 CTHDH, 2 X0 B 2290
T — 273 FADC R— RZIHLC7ZFROXTAZ WA THY, 7 A XL DD 5 EN
FEH T T VCEBE—=T7 RIERL TS, T2 TRTFTAZIVIE, ZO—=0 %20y

42



X 4.12: Z2F % > xIVigAH Ly N7 v TOLREE

7 Cfit L7ZERD ADCHEE L7z, £72. Ch63 B LU Ched o iE D EICH 725 T
1, KBRIC2F v NV AFRAH L 2 LB M423DEDICKF ¥ > RNV TD 95
keV DX —27 ho v RDEIFEEICR S TfUuE & LTna,

[spectrum | [spectrum |

300 300

[ I—— T P I h e |
2320 2340 2360 2380 2400 2(} 0 2300 2320 2340 2360 2380 2400
ADC Channel for Ch63 ADC Channel for Ch64

QT TTT

ﬁ;o 5300
X1 4.13: 2 F v > VARG L OFRDEF v+ > 2V D 22Am O A7 )V (J:Ch63-
47:Ch64)

% L CHIEL T Pside @ Ch63, Ch64 % [IFAICiA T L7z & EDZNZFh O % X
L~y 7 FICR L7z b 03N 4.14 TH 5, L (60,0). (0,60) iICfTiLoA N> "3z Z
NVChe3 B LV Ch64 DA N v FTHI T SN2 59.5keV DA XY N TH A, F7z.
MHEOREEEZ L L HbE 5 & 595 keV ITH YU T HEEHICAR LR, T7bbIRDFIR
THlo 72 E-1 THOBEMR LOB D, MAKNY v I T =7 IN/2595keV DAY
Jy hAXRYEINTHSL, TNE6DA XY ML, KBRS A MY v ORI THRAL.
AR—=VBHARY y T TCARLTFFlEhizboeEx 615, 72T, 59.5keV FEffo
Ao ICEZEND ARV RN, ZOFIBIZ e B2 L, FrADARNY v FTHMITH T
EN/z595keV IA v DAXRY ML T, A7V v hARY hOEGERD =, Ch63.
Ch64 D 59.5keV T4 > DA X MULZNZH 1049, 895 counts T, Z DFHUiIE 972
counts £722 ). A7V v hA X2~ 166 counts VL7 D 17%FEE L 72 5,
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60

B
=)

20

(=]

Energy (keV) for Ch64

Threshold

\

-20

1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 ‘ 1
400 20 0 20 40 60

Energy (keV) for Ch63

X 4.14: Pside DED A NV w T D 2 F % > NV A AH LIk > TE SN KT
ARV 2y T

[GlAE 2 E % Nside IS T BT -7z, 7272 L Nside D155 1% Pside & WiehdxilizL CL %
9728, Pside ERICHIERMFTIEFA LV Y ¥ g )V KWWz &N, £ X2 hoIEIT A
RN, ZZTCARFADC R — RIiZZ b Tnba A7y h2AHL. 2D 11bit5F—%
Mof Tz L 72155 OIRE 21T > 72, &> T ADC S Pside ICHARNTHEMNMT R ->TH
0. MREEL ZTDONEL 72> TS, @A LIZA MY v FiX. Pside & [a4%1C Ch63. 64
T, BONERRMBX 415 THL, 595keV ) =< A XY MIHTTEATY » b AR
v M OHEGE, 012 FEE e o Tz, MAtANEWZY, KEREREITO J T TERY
M, ZOEIZPside DAT Yy hAXRY hOHGEHEVED 520, Nside flliciE = b
Uy ZRIC P-stop DEESHEDIAE N TE Y, Pside ISR THEEINEMTIEIH S5 B
DD, FRXEE A CKAMNTRDT, Pl &b & VEROEATET/IR -T2 RE
IRDBLEINDBIS5 keV DFFFRIHTT D AT Y v M ARV MFRAITE IV e -
bihd,
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80

60

40

20

/

Threshold

T~ 5

Energy (keV) for Ch64

1 1 1 ‘ | 1 1 | 1 1 1 | 1 1 1 | 1 1 | ‘ 1 1 1
400 20 0 20 20 60 g0 0

Energy (keV) for Ch63

4.15: Nside OWBED 2V » T D 2 F % > p)V[AlRERAH LI &k > THE LN Kot A
RV hk<y o/
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424 BEORLEDIIARY K~

X 4.14 DHTHARRD T A CHENLFIKE, DAY v T TrOV 2 DMk A8
LTws, “2o0fidzabeizh Y b 34counts TH Y. 595keV D) =< )b A N
MO L TBEZ6%EEDL, ZOLIRETIE ZhETITbI4cmffD DSSD
DHETHMI T Y, == A N2 ML T %R STz (6), ZHud, #T
OIEORE, A MY v THOKMEICT—T 1 ¥ 7 &N T2 Si0, Lick- 2 1EoEEE
W [12] IS LB ETH L L HA 6N TS, SiO AT IEDEEBEFR LT
Y. M416 DEDRARTF VI OO — AN I = LBRAET S [1], S OFRTTRAEL
T2 A —IViTE, BN EFICE Y. A= LTI A R Y v TR
B0 S5IRE B OO LT, IOV SIO M & L¥ 55 JihEi< 720,
Nside & IEQREEEM T =7 SNTLE D, WAENA17 0k Ic-q 0z b
DEFEMSIO HOFRICH E L Shd e, ThZThoBhIC 3q OFEHAGET S h
5Z eIl b 18], —HTHR—NVEF—2DA N v TORTHAE SNIZHTICIE q
DRI T D, LEbds TIRMINCE, —AoA MY v 7 eid i cid-3 o
WA E NG Z 21Ty, MEDER D SNV ANFRAET S Z L1k b, 20 L EE A
M & Nside T =7 S, A= VL THMOZ MY v FTIRE S EIEN 4.14
DFFOPENIC, BT AN ETER & Nside Ty =7 SN2 LiXmAx, "= Vb 2D b
Uy 7Ty =7 SNHBETEOBMICA XY MAVET 5, 122 L, 2O XY MIDWn
Tl thershold IC &k > TRRSNTL E D 2®d. & Z CRHFHCHRROITZICL 2w,

Flz. NSO ER G50 T B BIGUT Pside FHT 0BG TH V. Nside lc B
TIEMA4.15 D L H 12, 4cm f§ DSSD DR (6) ISMA T, AAETOMER S W > Tz,

P+ strip Q+ P+ strip

of 1 2l
——%y X S% 2C| 2q
-50 -_——//Ioca\ minimumk
e
.100A 1 1
] 24 54 -q
N .——/’\
Zbb — ——
3 150A anode anode
-200F '
-2502— g iy
X N side
'306 IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

0 50 100 150 200 250 300 350 400

Position

M 417 O—H)V I =< DAIRCHEFIAR— )L
X1 4.16: SiO, | OFEETERIC & - THRAET 2 EWFEL 12551 Pside fllicEA S h 2
O—HVI =< LRTF v v VR[] # (1]

425 BEDREEDLER

CZETCOUEDHRESN/Z34cm A DSSD DAT Y v ARV K EHDAXRY ND
#E%Z, 4cmfJ DSSD OHIETHE S NAR L HikE1T-72, K441T7NH 6255
L72bDTHDL, ATy MRV MNOEIGEHIRT 5 & RNIERTHEONTAND A4
cm 1 DSSD iR TH LN D L) 3L RENZ N5, WERMTSE T
RO\ S, ZOFRE L TR LI R EBEZEND,
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ATV y AR b AoA X b
ARy THAR—=IVT =7 Nside & B EERICLDEFS =7

(F14.14 DI5FE) (I 4.14 DY)
3.4cmfi 0.17 0.05
4 cm 1l 0.06 [1] 0.05 [1]

K44 ATy hARYENBIOBEDARY MDD ) =< ) A XY MITT 581G

1. REETIE, XA ARy R A X4 AN » THONIRE CLPRETE T
Wz ok

2. DSSDDARNY v T FREINELLZ &

LIV, HM4.91TRL 72 & D ICARKERTIT - 72 XFERST AR vy b4 X13 0.8 mm
THY, 3~4 AN v ITRADHIBNEENS, Z oA, At L7z Che3 B kU Che4
DR ERMFIIE. ZoMWBED 2 MY v 7, Ch62 & Ches DN b5 Z e N THEh
5, LDPLAAIETIToZDiE, Ch63 & Ched o TaofEliif Xy v/ 1TH v, X
I Ch6323Ch62 & DD F v+ =V =7V VTV DFERNTTCAT Y v Mgz &
LTYH, ZHIECh63 & Ched DDA TV bAXRY K& L UIE I EINZWNTITTH
5, fEoTH bz Dz &H359.5 keV DFEHTICITT 5 Che3 & Ched DRID ATV v
KA Ry MOEGHINMIEFG LR EI 675,

RICETF DRI ONTED, SEAIEL 72 3.4 cm M DSSD i, 31D EHITA K
Uy 7128 K TA MY v FolR e ZoffEIE. ZHhZh 150 um, 100 um TH 5., —
FFCA4cmfIDSSDIE. ARY v FISAKRTANY v FDIEE ZDRFEIE. ZhZHh 300
um, 100 um TH 5, M4181F. Zhb6DOFENS ZDDZEF DA NY v T ORI %
EICHERTRLUZHEANTH S, 2D X512 3.4cmflh DSSD IE 4 cm fJ DSSD 12T
ANY I E¥ry AL, AR U FIEA 25 NS, 15T 3.4cm ff DSSD D544
cmf DSSD LV & ) =< )V A XY BB SN S HEIE 2RI B & HE X T L,
L2L I TORIUETCHESNIZHRIT4em M1 DSSD THOLNZMR LD b REWN, &
DFRIFSZFEL T REDH 5,

—J3C. Nside & [EEBFRDOE T =TI k> THRAEL 72X 4.14 h g oA D
ARy M2 UL, RIEIC XS 3.4 cm i DSSD & 4 cm f§f DSSD DR & 1E1E—K
L7z, ZTFOREICBOTIEDOEEBRRMNG A 55T S U [ERETHLEA DD
3.4cmff DSSD & 4cm /1 DSSD DJESIZZNZFH 05 mm. 0.3 mm & B 570, FE
L 7= FE1FH% Nside fll~\Fid 6 A X l\ ODTIJA 305 mmt o EwWEEbhs, F7-,
ZYHZY 34 cmADIMWEZADI=DITITHNELBLETH Y (3.4 cm f4 DSSD Tl
140 V. 4cmf DSSD Ti% 100 V % J—’Cﬁ:b:h‘(b\f_)\ PN BT &> 6 BT
% 71%. 3.4 cm fJ DSSD D FiA%E, NS D Z &6, Pside RIAfTITTHRAL /28
FlE. IEOEEBER LV bEFIC K B /1%2 520 T Nside fllNFEh 5 A X2 ML 720,
HE3A4mADHMARNY v TOWER NSO TEHDO A XY NOHENRLL kb L
Bohicbrbbd, MG TR 2E50EEIHNTET—H Lo £26
nb,

¥ 72 Nside TEHDOARY "WASNRWHIHE LTE, KOZeNEXS5N 5, Nside
WKIEA MY v T ORNC P-stop FEEA S B 72, WA 7 AT BROEGMLIIEB &

47



3.4cm x 3.4 cm DSSD

- A S p I

4cm x 4 cm DSSD

4.18: 3.4 cm f§ DSSD & 4 cm f§ DSSD D& HE D[]

ZHA419 D LD BTHAH D, —F7SI0x JEIFARNY v F & P-stop DR _[EfTdH 0,
Z ZIWCIEDEEBRAAEL Thd & HE X 65N 5, Pside DH. I DL CEFIA—V
EWFRAETH L, Nside FTHEL ZIIATEFL I EMTERW FIT, SiO, KA DIED

[ E BRI EE] S . %hﬁﬁﬁ@ﬂﬁﬁwﬁicéﬁ%ﬁ%ihm\71 L L. Nside ®
BEENT ARy IRTSZIRTH Y. X419 0 k5 REHGMEEICH &2 T, &
DFRTCRAL ZE I, NT @73 HlEflenhdeErxonb, fE EHIENT A

R=IVIEPT AT TL £ D720, Wbt DR 5457133 E L e,

Nside
N+ P-stop +

— g+

\\\k jxxy
(/
-]

[X] 4.19: Nside OFEZHIE & ¥+ U 7 Dt
o NE P ACER WAL N E S VAR R AT R oo B

Pside P+
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426 SEEDLLER

§2.4 TkR7z kD12, ERINEIC L 2 XAYLHIT, put FPE LR — Vit oFEfEIC
FoTEb-TL S, 22T, XFIEFICLDEIICER L, /=< NViRAXRV R E R
Ty bAXRYRREDRHT, BB SN EIT 5 72, BIEDIRIEEMTD
WX, Y7 T ORERFERDELINICAR Y (£ 4.1). 13 A LT OREL XIS
nxnz e s, 2 27Tk DSSD T odEm RIS 2 2 B LY EMTHEH
L7z,

X420 1Z[X 4.14 12 BT 5 2 27V v Ml L OFRICE o n/zH b 1 A X2 M
19" % Pside Ch63 @ 59.5 keV T D ¥ — 7 DEHLTH 5, peaking time 1% ~200 nsec F#
[, 2V A ES S TR o 3 & 1F ~0.5 keV/nsec (~0.42 mV/nsec) FE CH L, TV
3 RIS B B s — )V O R & JUUE 500 cm?/(V-s) & L7z e &, X215 kY JEX
05mm ® DSSDIC 140V DA T AEL 2T 58, A= D KU 7 MfJEIE 1.4x108
cmis &b, N213%HNWT, ZORY T MEEEAERESNSF ¥ Y 7ORB LV CSA
DBFEELEBRZNTEDLESL L. NIV ZADOTH Y o &1, 0.47 mV/nsec & FHH
TE, KRREL 13T -7 5,

70

60} S N\
50 pea')‘,«@;ﬁe
=k
= 40
£ -
o 30
g 30F
(1] B /
 20F
a=.' = 'y

o  v=dvidt

e >
10200 400 600 800 1000 1200

Time (nsec)

X 4.20: 2 F ¥ > VARG L OFRICE 672 Ch63 D& 5 1 A X b 59.5 keV D

2w IR~ EDEE%

KIZ595keV DT A LIZD2NWTC, J—=NARYKERATYy hARY k& DHlk%E
1772, X4.211%. Ch63D59.5keV D) —< A X k&, [X4.14 | DFEFE (39.1,19.6).
(16443 7) DAT Uy ARy hOEI%. Che3 BL U Ches & bIcHinzbDTh b,
ATy MRV NOREEOFNIIMT & b 60 keV FEELICR D, ZNEFNDANY v I T
59.5keV D1 DDA Xy b, Hfysh Tl iz Z & 2E1F 5, T Dt peaking
time REIE DO 10 FADORRIEAIH E VLD ST, E—ZICHT 5 £ TICHIEOKE 2
7z ey & ITR SN,

49



Tz, PAm D 21 keV FAVNCBI 554 D ) —< )V A X2 M &EIA T, Ch63IZ2W
T59.5keV D) =< NAXRY RRZDATY v hA Ry ORI EBAEEIEY Ty
FLTHRz, ZORRENH 422 THDH, & ZTH peaking time LBEIZD 7 L Y FEor DR
EHFEVEDST, E—=ZICETLETCICHIEORZ 2N & IR LN,

70
so: normal event s
- 59.5 keV for Ch63 / o
50F
£ a0 /_,- TN
B y
o 30¢ : f
g o0 5Pl ﬂ AN
8201 % g s
s < (39. Zj/ -
e N ~—
101
0= ¢
10, 200 400 600 800 1000 1200

Time (nsec)

421:595keV E— 27121 d 5B ) —< AR NEZXTY v hAXRY NORIE
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=y
(=]

701
60F HOTHiAl eV W@‘;ﬁz
o (59.5keV)  /

S ¢ / vent

£ 40

E

) F B

2 20F

g )

c %

o 200 400 600 800 1000 1200
Time (nsec)

4.22: 2 F ¥ ¥ )VI[AIR G L OFRICE 5 vz Che3 To&FEA X b
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BNES & DLLER

Kttt o ind 51551220, BIEOEE 217572, X4.231%. [X4.14 D DfgD
HUROTTYH, Ched AYIE, Che3 WE DMt D LS 4 Xy Moz 2IX L, 7 LY
DEN AR L2 DTH L, [BCEDA XY MEJHL 21802 KT, Zolko
155 L ADEFOHIHMEDFINL 60 keV FEETH V., & SITITEIED T 10 E85 ©I13IEE
AL TwbZ s, HE—20A4 XY NOHRTHELZLDTHSL Z e ENPD HND,
F7z. 2 2 THRIZDIZR peaking time ITIE K E 2 EWOIEE 6 g,

Waveform

60

Ch64 positive

50

Ch63 negative

40

30

20

10

wm””m””mwm

0

Pulse height (keV)

-10

—
-20
.

-30 : :
L1l VIS NRNTATE A

300 350 400 450 500 550 600 650 700 750 800
Time (nsec)

[X| 4.23: Ch64 H31E. Che3 WE Dtk D5 5 4 X ~ DI

Nside & DLL#K

XIRIT Nside ICDWT DR T Y v hARY OO % 1T5 72, [X4.241%[X4.15 D
Ch63 D&% 5 595 keV J —< A R b &, JEEL(20,44). (33,28) DBIFH ATV w hA
Ry MMIOWT, TN ZhoREE R LIzbDTH D, Psidefalfk. /S —< AR L&
ATy ARV DD TIE FRSEIZICRHEIN 210357 6 vz,

CZFTHTERLZLDIT, PINside 2 BIZ, A7y bRV, MWtEDELDL A XY
MIBWTEIEZD b DIIFREZRFITIAR S o7z, LrLEDARY MIBWT
b Z D peaking time 1Z & H ~200 nsec FHETH Y, 1FLALTHILTHL L DICHA S,
ZDZElE. AT XTIV E IS L T ERPEEORINIIIEE A Y ETHLZ L
ZREKL, TR)VEX— DN TRIAME T ORI R BRI 217 5 BEIT N2 L 2 IGEL
TBY., SEkoHAH L ANEOEIFICBWT O 2 52 2 BFHREHRTH 5,
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70
E  normal event S N

B0 {5} 5.5 KEV A A RN
s

2 400 o

:E, 30: !_/; WH//:U

2 30F _ s

< [F splitevent ™ ~/

2 20F f e

N A
10
AR
1% 200 400 600 800 1000 1200

Time (nsec)

X 4.24: Nside lICBIF B ) —< VAR NBEOATY w hAXRY NDIE
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FE5E FHESE

AWFFECIE, I X AR SCTAE ASTRO-H ICHE# S N A 0E X At i2i o 5 5. 5-30
keV RS DB Z M35 U a2 U MHZS. DSSD oMaETF %2175 7z, EARMIC M
WOT X NF —MAREEIC K E R R 525V — 7 ERPAROIMMHE, 2L XF~
VR IWViAE LB LIZBRCHERI LA N v T TCRATE AT v bA RV Mot 5
B ARy hOEGERN EHIETNS ORI b ITo 7z, FafiRe LT DT
Dz EeNEsNTZ,

o U— 7 EFtIE-20% T 1ch 72V ~10 pAFEIETH U, IlH OFERMITZIC AR 6
5 &0 BRI b EGR T E 2, ZThETHIESNTE/ZDSSD & ks 5 &, 2
FOREIRBEL LBEMD NS HRDONY, Y DSSD DA% ~0.1 pAlmm?
FEREWERE R 572, ZOEKRE L TUIETZ0 b0 Dfl{k%, Nside fllo
P-stop ICEEMASEDIAE N2 Z L R EDZENHEZ 6515, LA L DSSD IZRD &
N5 ESRMREE - MCi 2 ShTn b,

o MEWNARITRY M7y TORIEREEF LI & =% )L T PINside ThZh 7
pF. 10 pF &2 -7z, ZHIFHGRAPSRD SN HELITF-HL THBY, THI1
FZNFETCHESNTEZDSSD & bIEFFofi T, ZERMEELR W2 L T b,

e 1ch A7 MVOIEZRITVY. Pside lIC2WTIEZNFE TD DSSD & B{hd 22V iR
ME S NTz, —75 T Nside I DWW TiE-20 5T 2.4 keV(FWHM @60 keV) & v i
DT X IVE —MlRER TGS 5 Z e N TE Tz, ZhUEBZ 5 < Nside il P-stop
W L B8R B s, TERMERT e S hTns,

o ZF v A NIAH LY AT LDUE FIFRITV., O XL 2FTRL=012,
WED — DDA N v T THFY U TBY =7 EINTHANINEATY v hA R
B O DR 514G5 O EEZ1T- 72, Pside TiE21Am60keV D E — 7 A X
M LT, Z0E&F TN FN 017, 005 &0, ThETICHlESh T
4cm g DSSD DR L ERT, ATV y hAXRY ME3IHBREAE L, Aof Ry
MIGEFEETHL Z BN olz, el DSSD DAY v b olERe kG, &
LWFET S R TOIRRICHIIKFELIEbDIE L EZA 615, £72. Nside
IZDWTE, 4em f DSSD QIEDH G L [EMkIC, Mtk D57 5513 S hix
Molz, 26 OFIRITSER, ELOWEHT — 2 IE 0 720 )05 B o MEFIC )L
Hans,

o ARVINDFEIEELTIL., ATy hARY MMMt DER LA RV Mg e olt
% 1T>7, ZDOVb DY 0 E1H0.47 mVinsec B THY. ZhiFvvaro
R NRETOMNEDP S L TOZYRETH D, SHITEDANY MIFLTY
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peaking time 1% ~200 nsec £ 72 0, KEFOBHNIC BN TZ RNV F—DEIR 5 4 XY
ML, R B e 17 5 DB N 2 e NIGE T & 72,

ST, AVRA=NTEYVAXE2 AR v IHAOHIRE TISKY., Hatz Lz kLT
SHICIEMER AT v bAXNY M EoRELREN T 5, £/, ThE TIEFERICUT-S
TR, gL N5 2 & T xRV —Mifgex L, REROFHZEM CIEM SIS &
) RFRE oM T 21T 9. £ E TR XME ST 5 2 & TAnERTME %2 340
52l H5WEPINside [l AH L Db FF 2170, KERIZ XA XA =V 24T
%72 ¥, DSSDIFM @it %9 % 1T 2014 4ETH EiFSAmc, mAE RO MERE 2 17
I MR END,
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FoE WMYOELDIE

INhE TIiTbNiz 4 cm £ DSSD DICBT 5 Pside fllo 27V v b A X2k DHED
BXic. FADARNY y T Ttk 0B 2 B oS 13 N5 Z e 3RiE S h Tz [1].
6 fEld. Tor XiIcHlEENE 2 AmIC k5 Pside 2 2 MU »v FEIFFE » R A XY
KDL~y 7 CH 5, ANDSSD DHIEIC L > THELNKX 414 L[EHU X DI2, Ko
AR CHE NI, 59.5keV T4 v DAT Y v ARV "SR END, 7Tt
OHFIPARCHE NI, FHDOA RN Y v T TR IEEL TWD Z 2305, &6
WKINHDARY ME, ARV Iy T ETCIAhRN0 285, ALy gl RORF K
DIFRENTVD EDITHMEL TS, F7z, Pside fll Cldz Dk H A X hAS 595
keV DOFEHRICHT L T D 10%FEEER I N TS DIkt L, Nside Il O JIERERA & 1R
INTHRN (64, TOREFFLL L TRDOLI BRI ENHEZLNTND,

1000

241Am 100

800

=]
(=]

26660 4
60 keV peak on ch i) 10
600

400

313344
. J(60KeV pp
% | onchfi

Nside Energy Channel i
= o
o o

Pside ADC Channel No i

200— 7
. 20

0

-200
-20

7140

-400

_40 D6 Foq N4 pun SEu TEH Fuu FAA F5
-40  -20 0 20 40 60 80 100

Nside Energy Channel i+1

R ARV SR R
-400 -200 0 200 400 600 800 1000
Pside ADC Channel No i+1

[X] 6.1: 4cm # DSSD THIE S N7z 2 27 Y v MN[EIFFA X |~ (Je:Pside. 75:Nside)

F T D F AR A5, Pside THEL. Nside TIEAXT SN2 &0 56, Pside
ORI TCRAEL THEZeNEIOND, E6ICA N vy FRoKEA Fica—F 4~
7ENTzSi0, Licid, 7 otliEmfE CRItic kb 4 4 bl 723U a v o—FMRIHIC
Y. RIATCORTLBHEEGWEL, IEOEEEMIFAEL ThbeHE6 A5 [12]. 7
DE, M62DEH ANy IRIICHART vy o —Rj)VI =< LBRET L [1]. 2
DAL CRAL 2B A= VitE, BN AEEICE Y, =TT TUEA R Y v
TR OV EED LR E B ODITITL T, BHIZO2WTULSIO EICHE LEH5NnD
JIDMi < 728, Nside A b Y v FOTEMICHETE 2y, X6.3D&LDIZ-qDFERME LD
BTENSIO Mo RICHE kSN E &, ThThOTEMIC 3q FERETI SN 2
212725 [13], —HTHR—=NVET—2D AN v OB T h I Nz FICE, -qDE
WEAINT D, Lan-TIGINCE, —HDoA MYy It L s <id-1 o@Emsis
HEN5Z 2Ty, MttoRRL SV ANRET S Z 2125,
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P+ strip Q+ P+ strip

o
——a——
-100A
B ——
O ———
e}
-200F
-250F
. N side
_300 ||||I||||I||||I||||I||||I||||I|||||||||
0 50 100 150 200 250 300 350 400

Position

[X] 6.2: Si0Oy LOREIEERICL > TRETHIE—HIVI = LRT V¥ v U [1]

1 1
iq _Eq

N =
L

|
L

1

Na]

anode anode

+d

¥ 6.3: @ —H I =< LI CHETIAR—IVENFE L 25512 Pside filllciFT s 58
i [1]

ZOHGIE, KERICVENUS2DM IC kb3 Ialb—Ya il e DWW THBIENTEY
[1]. Zhick->THELNHBEO AN Y v TRITOA R b=y TN 64 THDH, 2D
EVITTHBFERPSIFAV v ¥V a W RITk > THRHATH R S 2E5MT LTy, Mitko
B 55N ENNICHTIIN TS, ZhoA XY MRZENThED LS RBlIGIC k-5
THRAELZOD, X165 ZHWTLINMICHIIT 5,

e AB: £ TOR—=IVBIIWHDARNY v TORTMEINIA XV N, DIk / —
< NVARY M eSS, A=(q,0), B=(0,)

e H: 2ODAKNY w I TCHR—AIBY =7 ENTMEENTZZATY vy hAXRXV K, H=
(39, 39)

DERITLTFNA AV I 2 L —4F WebVENUS
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1000

Anode_a

800
#~5143140 10°

600

420277
5147060 ~

400 10°

200

-200
101401

-400

cl e b AN e e
-400 -200 0 200 400 600 800 1000
Anode b

X 6.4: VENUS2D ¥R 2 L —FIC k> TSNz Pside D2 A b Uy TRIA RV k= y T
[1]

e BF: "= NZLTHEWHD 1 DDA MY v I THMEI &, FETIE Nside fllo 2 b
U v 7 & Pside I SiOp R DIEDIEEE R T = 7 SN/zA N b, BT D -q
IS L C. Nside fll & [EEH AN DEFGHZ D0 0-1q TH S Y5, Pside D& A
MYy AT ZNTNZ DN D-1q DFGAET2 5 <, B =(g-30, -39), F = (-34,
g-70)

o CE: "= NFLTIHWAD1IDDAKNY v ST S, BT CEEERICK
lah, KA RY v AC-2q DFGAEG S hie A XV b, C=(9-39, -30), F = (-3q,
g-30)

e D: A—JUIEMARNY v Ty =7 &N, BEBFIFLETEEBERRICKI S, £ K
Uy N-1q B GHGEG SNz A XU R, K=y =T7h g To0E D=(1q
- 30, 30 - 39)
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Pside Strip SiOz Pside Strip

6.5: Pside ® 2 A b U v TRA R b & ZOFAEMERE R [10]
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e

K LEAERT BICH 20, D T=DITERHERE —0 5B Z Tz 20 o KA
70 & NTERTFUEAEICERS AL U LW E 9, FRCEIHFEL T2 n /3 ReAI
W&, KREMHEEEICZ2 0 £ L7z, DSSD/IFM OMEREFTE & v, KEHREE S LWiigET —<
PHATCPESEZ LIEHBL 7, $/2. OALPEARH LI -~ DEEDIE
. HHEARHIT S A 72 SAMTTRISHTT 57 KA 20, Tz 7o T <k
TOERPEDNy I 7y T L TWEREE, KMNHYNRE > TEnFE Lz, 561
JHOTEHE SLMAF I S FEMC DWW TEREE ¢ /L T2 &, KEEH L TnEd,
¥ 72 SLAC O HEAEZ2I1I U, ASTRO-H F— L DEARICIT A 4 27 RANAL 2 &0 272
&, AMCBHERCRY LA, FRo—FE I e LD KO ICHENEE TIA R D
HOFELEM. FRBHDLE T T EREWEZ L, BHBL T,

Z DMFFEE ORI KEHHERCR D £ Lz, WHDNSIHIEEZHIN GBI LS A
RMHE, 3EMARKITH YIRS TEE L, LS TT,

DSSD & 10 # DL F23 TBHFRR S T & 7=z ASTRO-H HXI/SGD F — L DE 10 ¢ 7,
WEDSZE ML CE L Z OISR BENC L e n=DIlc s, 2ol —fgoR %
P THLFETT,
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