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Fig.1 Configuration of HgCdTe planar photodiode
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Fig.4 Zero-bias dark current as a function of area of detectors
passivated by two types of layers
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Table 1 R, A as a function of area of detectors passivated by
two types of layers
ZnS CdTe/ZnS
Area/pm? RoA Area/pm? RoA
90 X 90 8.10%x10° 90 X 90 1.38x10°

105X 105 9.58x10° 105 X105 1.44X10°

140 X 140 1.12X10* 140 X140 1.57%10°

180 < 180 1.30x10* 200X 200 1.74X10°

200 X200 1.33X%10* 270X 270 1.84%10°

X 5], CdTe/ZnS BUZ#lifk i 25 74 1Y 2 I 15 L I 45 25
TREA BT PE S &L T ZnS fli Ak 19 28 24 1Y 2 fi 155
HEL I 5 4 TR Y G 2R 00 T O 4R M L R L B ZnS
B B #8 A LA B R 1) 2 1T IR FR S X 14 1 P O P
M) A58 A . AR % SCHRLA s 38 4F KB M 45 140 T 19 FiL 3 e 1 T
DA S e 45 7 T 2 B 3 Pl 9 R 1 T LA Y ZnS B
A0 1 25 1 2% 1 U P LA 2 T () 4 o PR O Ol 2 X 2 A
i ZnS 5 HgCdTe A # KM A% KL, AT T 3L ZnS/
HgCdTe A1 B A7 % 1 8] 42 B 38 o0 % B . 1 CdTe
5 HgCdTe A K 4 19 & 4% VT L, >k H CdTe/ZnS
XUl AL 45 1 RT LA AT (1] 422 % 2 Hh o0 %% B DT R IR 3%
AT () 2 ok 3 P 9

3.2 WHEEHESANFEE RA BTN

AR 2 L B 5 AR SR FLC Ry A 2 il o
JEAR IR 25V BE (0 FELHE AR X TR 9 A A F IR
AR Y R RN TR A A RS E N TR A v S
R AR A O Al R R/ s B i S TR XS pn S5 FREPE A
Me B AN [ 285 TR AR P 3 AE sl S AR Ro A S BUX Fh
AR A 1 T2 i R R 45 A IR X 5 A () 45 R A I A A T
AN TA) T 5 2 3 1 e H S [ XF T ZnS Rl CdTe/ZnS
PR A L B2 235 ) 1 2 A2 o i 1 ) A T A A PR A A R 28
B4 AH S T AS ) o T L R e 85 A ) el A B b Y (] R A
FE LA AR 7] 5 3% 25 5 00 40 oK T 2% 11 RE A 1Y A5 ot AR R
AN TR o )T A s A Ak /R SR B T 1 AR
.38 1 25 AP B AL BE S5 M 25 1 19 Ro A Bl & 45 T FH
R A AR AL W] DL S BE A T R A . s R
Ro A P FHRAS W 28 Ak, 156 B W9 ol B £ Bo5 245 440 14 28§ 10 #40
A2 1H TR L 38 A A A AS TR 4 T AR SR ) R0 A
HERKHEAL(p/A) 15 F Al DL AT 3o 43 25 F R AE %
AT Ui FL X P I RO A R MR L TG R T U R R
Ry A 'ﬁp//‘\ B SRR O R il T 3R T TR E Y 2 L Bl
E p/A W RyA-p/ A X R B HL.IFH
SRR K, il 28 fb R 2. KT 5 45 PR R Ak R 45
WM RoA-p/A KR, AT LA H ZnS 84k 19 #4814 1
RyA-p/A i )28 fL . CdTe/ZnS ik 1) 45 14 8
KXW UL ZnS H 2 4L I H CdTe/ZnS W2 4l fb
JIES 2 77 A ARG ) 2% T U R T X 8 124 o O B S A B2

3.3 PMMEAEREHNRERRRERNZN

JEAR PRI e 1) M s T B 458 7 2R O 4 TR S HEORE g
PR/ f Wt R e 7 A A 5 W 7 RO IR 7 Dy 5 08



57 v MEEE. W AROG IR 4% i 72 v FR 2 T AL B 5T 1385
75 113 Square of dark current/10-13A?
: . 2 4 6 8 10
= 70| _;_?2; /ZnS ~ °? oo 1/
o 7. —A— e/Zn 1 & —A—
CdTe/ZnS
5t 1§ 5sh T
c' - C': >i /
6.5 E S
e 10 5 4.5 .
é // 2 ; /
- > 2
< 6.0[ . 19 = 2350,
< / & 270
F .e— 8 2.5
5.5 A/:/' : _— l
7 L5 a*

100 150 200 250 300 350 400 450
(p/4)/em’!

B 5 PRR AL A5 A4 25 1 B9 (Ro AD BRI TRIAR L Cp/ AD B KR
Fig.5

of detectors passivated by two types of layers

(RyA) ! values as a function of perimeter to area ratio

TG I MR = A O W R 2 R U T Ak A v
VTR BE S A2 A PO TG B o0, 5 R R X 10 58 i
% V) AH G T FE S X T B B F R 9 S J7 ARG L 1) 3
K R A 25 I 1l i 558 KB 7= A R A LT AT g
B EBARU R B AW R e M i R 1/ f
Wit LRI M L 1/ f RS A R TR R A AT B R KR
TR 2 T 2 0 T % ik V5 R, Van der Ziel™ #8148
R 1/ f WA Ay R BEAR 1/ f WA AR SEAR 1/ f M
A AR T R PR A 1/ f MR AR R B AT LA
SEATHBR PR AR EEAS 1/ f M TS 5 O b R 0 B AL PE 5
LI B VR T 7 AR 1/ f MRS AT bR S AR
I, BORR R 3 AR 1/ f M 75 . Hooge ™ AR 8 1T B R ik 7%
BORIER T HEAR 1/f WS S () S T AN
Si(f) = aul?/fN (D
Hp oy N Hooge ZEG N NI T8 f MIE. 1L

R 25 1 110 W P 5 38 2o 282 %) 15 H AL 4 SF B IE B
ORI 75 5 800 F ok M 06 R T Tl 45 X

(R 28 3 - B 8 - P i ik 7% Lk U

S (f) = 2qI (2)
Horp o g TR . 0] RLE W 25 AR A MRS Ok
gt e L W P B I S OE LG R L B 6 45 H T D A
TS 235 460 110 S [) 85 T R A 8 1 %) L 97 e P 5 2 Ml IS HR
WOET5 54 R4k . /T LLA ) CdTe/ZnS X2 Sl fk 1 2%
PREIEA R H4R 1T ZnS B4k I 5 14 B 0 0w 20 B2k (L
HL P 1% 7 5 2 (i I L 90 ) Bl e I AR C R L R 7
i . i CdTe/ZnS RUZ Bl 4k 155 2 1F 1 rL it s 5 2 i
5 L A H 2 D00 ) O B R O R R R A (D
(2), ULBH ZnS o240 A i 2 1 5 A B 2 0 2R %
Bk V5 B4, DR G L M RS R 2 5 B HIORL R RS RE
CdTe/ZnS XUZE AL 1 25 45 i FIARHERR TR T
B Y& I HL A BT R AR 1/ f WA R I CdTe/ZnS
XUZ 4l Al 1 228 () e 75 L0 SN T ZnS B2 B4k 1Y %
el 6 MK 7 Fros. 3.1 h Bl T ZnS §
HgCdTe 7 % K §) S A% K Bid» 2 %3 ZnS/HgCdTe %
T B4 22 1 ) 2 g T PP s L X B R T O TR RE 43

02 4 6 8 10
Square of dark current/10-1°A?
PE 6 1l A 55 R 5% A £ R 7 ) 246 15 I L 3P O B R R
Fig.6 Noise power as a function of the square of dark current
of detectors passivated by two types of layers
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Surface Passivation of Variable-Area HgCdTe Photovoltaic Detectors

Qiao Hui', Xu Guoqing, Jia Jia. and Li Xiangyang

(State Key Laboratories of Transducer Technology , Shanghai Institute of Technical Physics, Chinese Academy of Sciences s

Shanghai

200083, China)

Abstract: Two types of variable-area photovoltaic detectors passivated by single ZnS layer and dual (CdTe/ZnS) layers have been
fabricated on the same HgCdTe wafer. Through analyzing the current-voltage curves, the relation between the product of zero-bias
resistance and area (R, A),and the ratio of perimeter and area (p/A) of the two types of detectors,it was found that the detectors
passivated by ZnS had a significant surface leakage current. Through analyzing the relation of current noise and dark current,it was
found the noise of detectors passivated by ZnS was close to shot noise,and the detectors passivated by CdTe/ZnS showed an obvious
basic 1/ f noise characterization,which caused lower noise than detectors passivated by ZnS.
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