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REEHOBRIERTSE, R WA T HgCdTe #6#1 HgCdTe £ 51 RESRI AR & R BE
morE 2. EWED HgCdTe Rik-FAFERRMMFGRNK, MEEENLEMS. T
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1 [F¥EFsEE

sy X SRR R BRSBTS IR R AT
AUEESENREETAE, ARACHBRARNGEERE. BT SR X HERENY
WEEME, DRSNS BRSNS ERRE KB RE (W 1um BEERE) B8
M, #HFHE MCMTDA &5/ 50 pm x50 pm Y68 X A .

e E A TR E R R AW1A B, FIEER=4H SR X S8H#
BT 765 MCMTDA K B RMS BT L, R X SRR SNER
Y% 45m, BERB X HEFWERAN 45 mm, EEFETRRERLY 2.6 CeV,
HAREN 4 mA, BRI NEBRE S, DR X S M%E ILFORD
L-4 B AL BE T4 B % R B A R B3 1 um.

BE 2 Te VAR LS Sk A K 2140 0.20 f n B HgCd Te AHRHEI & 1 £ TR
HEE. SR A SR T £0.005, TEREBRE T, RMTFKE N (4~8)x10™ cm~?,
FEHEKRTF 1x10°cm?/Vs - #E TH BB R 12% 500 um>50 pm , FeE R +4%
50 pm x50 pm, i EEE/NF 10 um, BRI E160 HIRE 12 pm . 3R EHERR S A M X
MCOMTDA % A ¥R E N, ROV R S AR, EX RS, BEH
R TN, BAEHTEEEE 1x10° cmHz2 /W L _E iy BAAFR K.
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AN A ZRRAE MCMTDA S EMAHEHSN. HAERMTREMEERR
B : AP R EREIASH BRI K T, BUEmES - aER R R B EE7
WXEE. LR : MCMTDA i F Ak s AR P 58 W 28 P AR 4 BB ROH R Tl
B[] AN 7] 722 He Y B e At B

Y X HgCdTe RAEBEEELEMES, BREGFHXBES, MESHE 2T
KIEAE. CHEFERD BaR EEESHE, &5 X SRMRIKERET RBIET
43if) HgCdTe MBI E S XBX WA AR, MH, ZHSHNEHBRUAIZE
W HgCdTe #HRIEESME. BT 2REEMN IER, —KESHMARERBHEGRREH2
1. FRARTAHRAI BN, AR 5 T 69 A7 4 5 R B 45 2 T My S BIURE B B BRAE

—A~ 33 TTIRMES W RAR S EHERBOE 1 iR, $ 1~33 HFRTHER
HMERFNEZH TS, ZHEMNSNEUEEEESA. B 2 BREMNRIGHEY
B. #1FHEEFEENTHS

HaEagk, £E8 1(a) PRERLE 1 HFilx Lm HgCdTe ¥ Ratk, £H
1(b) FH[FERHT BEFAEEX. FHT LT RERAEHX 2 2R, 7Y
R RERAZE>EREFERR B 1 FRTEEXHESEHENETE. 8K
MY B AEERAENTEE 25~33 FiMT, SWUESHREZHRATE 15, X
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*® 1 RNEERKHHN 33 THEMBLIMERE (I,=3mA, Tha=500K, FOV=180°)
Table 1 Measured specifications of the 33—element detector array with
a saddle—shaped detectivity distribution

No. Rz7x () V, (V) Vi, (uV) Ry (V/W) D* (cmHz2 /W)
1 48 6.10 0.210 3.72x10° 1.63x10™°
2 45 7.10 0.230 3.17x10% 1.73x10'°
3 43 3.50 0.150 1.56 x10° 1.31x10%°
4 41 2.40 0.120 1.07x10° 1.12x10°
5 38 1.40 0.092 0.62x10° 0.85x 10°
6 35 0.98 0.088 0.44x10° 0.62x10°
7 35 0.50 0.072 0.22x10°% 0.39x10°
8 33 0.23 0.080 0.10x10° 0.16 x 10*°
9 32 0.10 0.080 0.04x 10° 0.07x10%*°
10 33 0.08 0.057 0.04 %103 0.08 x10'°
11 41 0.00 0.130 0 0
12 34 0.00 0.120 0 0
13 33 0.00 0.100 0 0
14 34 0.00 0.100 0 0
15 32 0.00 0.100 0 0
16 46 6.40 0.220 2.86 x 103 1.63x10'°
17 46 6.50 0.210 2.90x 108 1.73x10°
18 48 5.40 0.190 2.41x103 1.59x 10'°
19 49 5.70 0.200 2.54 x 103 1.59x 100
20 48 5.60 0.200 2.50x103 1.57 x10*°
21 48 6.10 0.210 2.72x 103 1.63x10%°
22 63 6.30 0.220 2.81x10° 1.60x10%°
23 51 6.80 0.230 3.04x10°% 1.65x10°
24 52 - 6.40 0.220 2.86x10° 1.63x101°
25 50 7.20 0.240 3.21x103% 1.68 x 10'°
26 55 6.10 0.210 2.72x103 1.63x10'°
27 54 7.60 0.250 3.39x103 1.70x10'°
28 52 5.40 0.200 2.41x103% 1.51x10°
29 62 7.30 0.260 2.26 x 103 1.57 x 101°

30 60 5.20 0.210 2.32x10° 1.39x 10'°
31 46 1.80 0.110 0.80x 10° 1.92x101°
32 75 8.40 0.370 3.75x10% 1.27x10%°
33 86 7.40 0.320 3.30x10°% 1.29x101°

R—AILEFAEE B TERFRHAENEEANT REHRZE, SANRBETEN
JIBFE

EHE 1(a) 1, 5§ 2~4 THUSPFHNEHE AT BaK; BHEE 5~9 FRTHE
SRR, EREES PRV TZ HREIE; 5 10~15 HWTEEX RA LB ATE, #
HEAMESEAH 10 FREE; 5§ 31 FERTEBX R hBN; % 16~30, 32~33
BTG X AT SUEN B S AN, B RNTZ HRWE BN ERRY
HgCdTe s8R RF 8T SIS -

BELEE. B 1(a) FHAERTH 50 umx50 pm #5680 RS 7T BEJ7 19 B
KT, RARRTEZ T ARZANAIMER. XTTEREESERTES, 2RTIAK
P AR A R B A BT SRR ARAR S L YK HgCd Te $HHE B 1 A AR RS
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(b) A

B 1(a) %oT HgCdTe ZFIHEMAFEHHIELSR B 1(b) LT HgCdTe LKF#HMFE H T A4

HHz— (35X) (AHEFAHHEMITFS, Abdm 2= (1 0% 1 Hoo By sy ik f e sm 2

%X, B ANHKX) BRI, 2 A 25~33 BT T AR

Fig. 1(a) The first topograph of the multiele-  FIYHE AR FFTE, ANBEKK, BHLEEK)

ment HgCdTe detector array (35X) (A: elec- Fig. 1(b) The second topograph of the multi-

trode area, B: active area) element HgCdTe detector array (35X) (A:
electrode area, B: active area)

LR R 100% , ZAEAEH
1% 10" 5 T Elinlus E#d T HgCdTe #Kl ftg 2%
L TERAY AR R (o X R SR AH
, o | BEKMERRE HgCdTe & &
P10 | NWAOERTRERET S, BRIt
j!r ZH BMATAENGHEBLS
4111 5 i i RS BFAERFENR

i, HgCdTe th sk FAEH
RLY £0r Hieuil Sapl il BoRe i KRE RS, BAETHE 10 ~

Fig. 2 The detectivity distribution of the 9 9 o .
33—-element HgCdTe linear array 10°N/cm e L X B
H (1.1~4.4)x103N/cm? B#FE

ARENY. LR B REE, REREEN NETRE AR (R %),
AR IR A = ek EE . B 1(b) TSR BB KA+t B R B A S Z BB M
FAER, X5 Edatr—8. BB, WA 1(b) EA EAGES B RN T2 [
B 3£br £, MCMTDA E5MSHBEBOMEM TR X RGBT MCT PRI 4T
RN S FE ] K

MFE 1 ME 2 aTAL, 33 MRITE AR AR E BEMRE R R, JRNTIT AW
Wi KBS IR 5~9 T RIS, BTSN 31 B TTrkeE
iz, NBEIBSRRBHBUIR B, B E AR ENS 10~15 HUSTTIE S, Je#KX
B TRA S 1~4, 16~30 1 32~33 WM TN A EIERE. #52, MCMTDA #
T YERE M B AT T SR EUX. HgCdTe MHRE SR G IRA M K R,

TR KT SAR B SRR AR AR FE B [ 4 AR R X 8 HgCdTe #RHH) F#%
AR, 35 HgCdTe tHBHELRMEFIN TEBZRNM N AEREX. B’H
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BRI B T A S T A IR R Z AT R YRR BROMIAIE AR R TO R R A R X (B
BRIEX) FENEERE. AE 3 FimE B R R LS @ R IR ST s A U
HEREBEKEAMAMXER. SEEEREAERER, FSEREREFTRBT LR
KR, BEER TR RERE S SHBEHEMZSHER TEH HgCdTe #HE, F
SHR TG FTRHRAERE, BEERIARBEASHBRMEERRATHES.
#, ESEREEL TN REREXE, XERR T OHEE S, T ERM R/ NRR
TR XK/ TR R T ERR FRERES, AR
RKEEEEKR, BREEERTFHEREFMSE SENTHEEREZTEE K20
BRI A m ke

K 3 \HEAERN B XA ENRER
(a) HBERTHEMTHEHE; (b) B EFMHEANRMTHERX
Fig. 3 A slip plane location in the active area of a detecting element
(a) A slip plane intersecting the active area of a detecting element;
(b) A slip plane extending into the electrode area of a detecting element

H AT 336 HgCdTe #HBL N BB AER M, #iF LZRE HEBLBHEE AN
HgCdTe Sk ABREE, 248 F S 2 5T HOKE LR mbt, BoE# X HgCdTe #1%
TEARAR o KR SR B TR o] SEAR R B Y. EiR® MCOMTDA fREfUSGR &R, TIAERF
RABRARE B A1 HgCdTe Sk A R MIE T 28F T Z .
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3.1 #eEAHI MCMTDA SRR BEHERMHESRET HEREE, RIER
R Z PR MR, MCMTDA SR SIS R R REgG Rkt HgCdTe 44
EHRE L L i K

3.2 MCMTDA #EEMERSHAHMRIESRENERGNEXR, E—EXHT,
MCMTDA AR 54 E S Z HHENTEM X HgCdTe bkl di R sk i 24
3.3 WHEFWUTHPHFELRFSEBE, HEBTHHEE, NBEHRNTE ER KR
Wi, EFAMREEE BASFENESRN, MEEMEABREK, WAEHBEmEE
HFRyTERE.
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SYNCHROTRON RADIATION TOPOGRAPHY ANALYSIS OF
MULTI-ELEMENT HgCdTe DETECTOR LINEAR ARRAYS*
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Abstract High-resolution topographs of long-wave multi-element HgCdTe PC detec-
tor arrays were taken with synchrotron radiation white-beam topography. A number
of crystal defects were revealed in the detecting elements of the multi-element de-
tector arrays, such as lattice distortion zones, subgrain boundaries and slip planes.
The experimental results show that there is a correlation between the performances of
multi—element detector arrays and the defects in their active areas; that the stress state
of HgCdTe device chips is greatly affected by device technologies; and that the lattice
perfection of the detecting elements of multi—element detector arrays reflects the effect
of device technologies on the stress state of HgCdTe device chips.

Key words HgCdTe, multi-element detector arrays, crystal defects, synchrotron ra-
diation topography.
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