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X-Ray Topography Study of CdZn'Te

LI Qian, HAN Gang. NIU Jia-jia. LI Da. LIU Jiang-gao. SHE Wei-lin
(North China Research Institute of Electro-Optics, Beijing 100015 . China)

Abstract; X-ray morphology testing is a non-destructive testing method for detecting the integrity of the crys-
tal structure of samples. Surface morphology testing of tellurium zinc cadmium (111) wafers was conducted u-
sing a high-resolution digital X-ray morphometer, and the quality of tellurium zinc cadmium crystals was eval-
uated by defect form and density. After extensive data analysis, five common defects in tellurium zinc cadmium
crystals have been identified: scratches, voids, small angle grain boundaries, twinning and impurities. Based
on specific processes, the reasons for the formation of 5 types of defects were explained and analyzed, and con-
structive suggestions were put forward for the growth and processing technology of tellurium zinc cadmium
crystals, which is conducive to obtaining high-quality substrate materials and improving the quality of epitaxial
tellurium cadmium mercury films.

Key words: CdZnTe; X-ray; defect; morphology

0 3% ST IR ke 2 PRV 0 8 A 46 L

BB ULy CdTe Rl ZnTe B MM — R I AE R B R 1 B CE bR . A
PR AW E Sk, 75 CdTe i A—m:  LTAMEMZSHI A& BA 5 2 BT . R G760
BEHG Znl 7, AT LU B SRR SRR 0. 610 ~ BB RE I T LB B U R 6 R B
0.642 nm Z [ LTI B BT SR R, MEE R S KRR R, EA

Wi HEE . 2023-10-18
EEBN: %0990, 5, WEFZA, B8R ITREMN, TENEZOAAME G B4 FRMEF T KM R
¥ EIF K . E-mail: niujl222@163.com

http: //journal.sitp.ac.cn/hw INFRARED (MONTHLY)/VOL.45, NO.8, AUG 2024



14 . Ab

2024 £ 8 H

AR O 25 8 TR IR R . AR
RIS 24936 iR oK BRI PERE . D0 A i B
BRI e A LLAMR I AR PERE Y L BR . BT LA
AR VAR RS D00 - 75 20 1Y o Jo ) B R R AT
K,

i EESR R R TN B 254, SRR IR T
GEAR I AR AR IR SIS
INCIERFHEAGERERR, EREEPE
Sy RN EEY). UUBEAR . A A
NP SRR o TR R o R A BT A
T T A 2 T 52 B0 OB AR h A A
Al PR THT B — Se AR YR AT DL i 475 . S PRk
HME 38 AT IS 0 B R, X T AR R R 2EAT X
SYEAOAR I . A AR HOR R XSRS
X i TR BB AT A . 4G AR ik =X
e RV C AR G AN HLAY E £ e . A 3] Bk
JEG A RCkETF BB - g S IE T A o A 4
(1 il £ B oS JER o L T I DAY T 0 A 8 o ) X
SYEBIN R Z I A AOE A, 5 2k
PR R S ML 52+ A T FE R H I (8] B AR Y
7] A xfe DA 92 o) B At 2 2 20 1

T ERNA, Al I A8 T X
SHETE AL, BEAZ ST I 2 B P 9
ARATAS L 3 SRR O AR P, i & 1 s
MR T A Xt R 0 0 A 110 SR I 45 4
Frbge . or By Az BN O 4R R 2 5 ik
T AR 3 il B 0 P SR A B T e 84 i b
S R A

A B2y 2 e A K A R B A AR 8 5 T 1)
FE AR <111 > & 1o B9 B B4R 500 o
R AT 1 o AIUARES i b 3, 75 3 R mok
T Bl R

AR L5 A B R X G 4oy OB
SO B R A AT X TR SRR . %k
FWTAERB AT . B S b e s,
Sl RN AS . A X SR RS e
IR A B R AR L PRI IS 1
MR B ST BRI R e e . 2t )5
A R AR R . B AR B TR AR
1) X S

Morpfn X OO A BT 2 FE & LR, FEWE 2
PR ATA0ET , K o kAT

2dsind=n) (D
X, d TR TR 0 AT E M 0k
HESTEG A X R (e, = 1. 54056 A),

I X5 2 550 AR A9 A B — 501k ] LA 59
i ISR B . KA R B BT Y R T
i BT S 2 IR XY 2 Bl TR T AT 9 4k S
5. IS X X SR AT E S R,
PG L T e H it M 5 oo 1) o 0 ot A B
M, 5T, X SR Y Al R AR X
—, ARILELRE, TR SRR, X gt
LWz 2 A, L AT DLR A i
D7 48 7S T A i R R SR

(a)
B 1 SN IEE . QR WEFER

INFRARED (MONTHLY)/VOL.45, NO.8, AUG 2024

(b)

http://journal.sitp.ac.cn/hw



BAS . 8

a b 15

Wt X GRS AR I, o2 SRR, A
(0871 TR E A N eS I AR C K =R L Y NG S IS
ZEMAMTITZ,

2 SEIn 5 R R AT
2.1 Xi&E

T 200 A AR v ) Rl sk n
S SEAR G 1= B i N B €/ W a mvad Tl
W, ZREBA AT TR R B 50 f R
X S LRI K FE WML, H
TR FE Ve S R AR . Xk i RS BB R A7
XFLEJE . AW e S ke B Ry VD B 3 25 dofe PR 4 Iy
BOB PR RIIR . U5 22 B0E O R Y UKL 22
i T ARG . TR, TR R
fiv P R AN Tk AR TR O AR i R s 3 R T
i B IZ R A R AR R, (AR B AR R 3R
T o M e B O AN BETE A IR B Ol e
B, X ST AR A B ) R A

T B AT bR B Ok o S BB T LA
A Ao 4 R R P DD B I I AR n T
I IA] 5B, AT TR A1 S AR K R A5 5 e 5 i 1Y
FHIRM
2.2 =i

Tl A e TG 2 T A7 A 2B V/F RS 7 OK 2
Bl RZANMAIERMGTLE 3 o200 5
Bl X0 . R BB /e T 280 A b 72T
— R A R AL B REAL A . i X PR
SURILEE AR 2[RI AR b AT &0 A R Al ot e . A2 B
(LI AN XS AR P A O STk B . R B
Cd PO 7E JE Ml T 7% v i v 881 19 M g
YL Cd DLIETE Fh 7Aoo b 2 AL R 1Y
e BUTE i R AR 7 AR TURE AR A SRR
TR (D) AR AR [ 3 Al ) A7 A2 R A
SIRBLE . wRor XBH BUSor W AR AT, B
JRULTEAT o (2) MUK B 1T 7™ AR 7 MR 2R i 7

P 2 Jal i S5 A ]

P 3 23 I S5 AH A

http: //journal.sitp.ac.cn/hw

INFRARED (MONTHLY)/VOL.45, NO.8, AUG 2024



16 a b

2024 4E 8 H

W AT RN AR R 18] A 0 R i A
Fmf[a] RS 7R % AL UTIEAR . (3 IR 48
AR AR v T [ DX B A s B T
JEREAR . AR 20T . X A i R v
H T il RE AR AR AT HR DTTEAH o Ik R ] e
A I A A R B Bl TR
il A Bl
2.3 IMaRR

B4 BRI BREEAFE T A . AR EL
Rl SCERIE R . I IEBR I /N .
T A R AR TP 32 B g e LR T AR
PRI . N b A 254 7R e i T 60 55 &
(L R BOR S BO o R R/ IN R S ) B A
HOBAR RFEMRIR PO . EIRAIRERY
TE R A E ARG . (D) Fh ik im0 A4k T
R IAE I R At R . i sh BN ER . T2 s N AL
B FEBUME R s ks () FE fh iR AR K
R AR DT TE A 25 5 N AR B RS 5 R AR
Jariib AR A s AU R AR A e B v Y B g B et —
e, e 2T EALEE I B (3 JLER WA

3 P RO e A AT 3 A 0 I B
D TR s (DT HI R I B
S B BEL T 8 R S5 30, R OB A
Bfs (5) dh PV 3o T o 4 A LA 540 6 B
Geo PO R R R R A
Wi WERGLG BT MRS /0 7
O
2.4 ZEE

WIS B s AR DV A R T
FELET G PR 0T MR
B, GRHR— AL A L, TNt
U TR A S . o TR R 2 ST R
B A B AE LD S LB R
VRS (52 P L PAE A B o 2
LRI R B R K EB IS
HSBHL A S SRR RS 1. 2 1 B
ERICE R . LRG0T
R 2 P O R A T P
A BEAh, R P A R R
gl 2 PECE G 07 T LB IR

B4 /A SRS

K5 22 A A 5]

INFRARED (MONTHLY)/VOL.45, NO.8, AUG 2024

http: //journal.sitp.ac.cn/hw



545 4, 58l

a b 17

P 6 Zedh S &

PN 17 A L DT 22 5 1 T
2.5 Z8

P 6 BT, fEMR T & AR X
SR AT OIS . B SIE I 5 A0
RO . FRATTHE I 2 BB R 2 sl R . 2
R 7 A R R T A A e R e A K R T
2. AR AR R S R K R
20 /INB RORE T B R A K R o i AR K
TS AR AL

SRR P I AT AT IR IOpioall| R =
BESHT 5 A LR BRG . RIEBG . 2R
BRGNS A AR B RN 2 R
Horh, R B R TN T . BRTE S ik
T . S0P R B ) T B Ok 2 o Y IR
2 OB LI R B B bE . AR ERG . /N A
B L 7 Bl B RN 2 5 B I R 5 O P
K. #B45 SRAE K  FRE AR C
3 BRiE

AP A R BT X SR B S
B S A R HE AT JESI AL il A e K B
Pl . AR SR L0 G 5 Bl T LA B
SE ST B 0 R O LB A S X TR R G 1
vt B R EEMME . R, % T B
AL LTS B 52 BB A (SR . R ph i T
T A R B B . WA SRR T T

http: //journal.sitp.ac.cn/hw

£ HEMIRE SIS ERIG R . B, S
i TR 5 AT 20k G D il X A AN 2 5 7 A Y A
J7 77 BRI SRS BR BE s DAL B BE LE
Il B AT SR DA S SR . AR T
PRI RE WL B 1T 1) 25 BRI . BRI
FIR R 2 R DA S T2 AT M AL o 3K s S — > ik
R 77 DR 0 XA

% Sk

[1] Terterian S, Chu M, Ting D. Distribution of the
High Resistivity Region in CdZnTe and its Effects
on Gamma-ray Detector Performance [ J]. Jouwrnal
of Electronic Materials, 2004, 33(6) . 640—644.

[2] Chu M, Terterian S, Ting D, et al. Effects of
Excess Tellurium on the Properties of CdZnTe Ra-
diation Detectors [J]. Jowrnal of Electronic Ma-
terials, 2002, 32(7). 778-782.

[ 3] Takahashi T, Watanabe S. Recent Progress in CdTe
and CdZnTe Detectors [ J]. IEEE Transactions on
Nuclear Science, 2001, 48(4). 950— 959.

(4] RIEVK. REEREWE (M]. K. REKXR
AR . 1992

(5] Jumte, Mramar, SO il BF A ah i b SO0 st
Basrdr [J1. bR, 2017, 39(8): 694
699.

L6 ArTmay. B ull- VISR Y f A 2E 1 e i 42 1l
[J]. RERMZEES, 2000, 14(2): 92-96.

INFRARED (MONTHLY)/VOL.45, NO.8, AUG 2024



