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Study on preparation of long-wave infrared HgCdTe detector with
CdTe/ZnS composite passivation films
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Abstract ; The long-wave HgCdTe detector infrared with CdTe/ZnS composite passivation films is prepared. After the
CdTe passivation film was annealed,CdTe and MCT was diffused with each other in the interface,and the quality of
CdTe passivation film was improved. Based on the wet etching technology,600 x 18@ 15um linear-array and 640 x
512@ 15 pm focal plane array long wavelength HgCdTe device were prepared , respectively. After the I -V test of line-
ar-array was completed , CdTe/ZnS composite passivation films can effectively reduce the surface leakage current of
long-wave HgCdTe device, and the performance of reverse current was good. After the focal plane array (FPA) was
tested at the temperature of 77 K,the NETD was 26. 7 mK, the effective pixel rate of FPA was 95.4% ,and the target
was imaged at room temperature. During the test process,there are about 4% blind pixels caused by noise, and the
noise was caused by the partial passivation invalidation,which shows that the deposit of passivation films and the prep-
aration of FPA technology can be improved in future.
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Fig. 1 Flowing processes of n* -on-p HgCdTe long-wavelength
photodiode arrys using CdTe/ZnS composite passivation
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Fig. 2 Schematic diagram of n* -on-p HgCdTe long-wavelength

photodiode arrys using CdTe/ZnS composite passivation
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change during the heat treatment
HE 3 AT LA AR KA B Z i, CdTe AR
ARGE fib, dfORE 8] 14 5 e, CdTe/MCT 571 35 W,
CdTe B EHHERITE MCT K APIRAS , W] CdTe/
MCT FrinZs G A AR T 120 C/24 hiaB Akl
QAbFR)E , CdTe/MCT Fii A A5 AN 2, 16 B CdTe/MCT
S IR oG, B CdTe BlifbiES MCT

Z IS A7 TRl 3(b) AT LA Y : CdTe
e Y S R YAt o A VA Ny A1 e 1 ERERGEA N
] CdTe BifLIR ARG BB , X IE TR T
120 °C/24 h B K PUEFEREA RO CdTe SRR
i, B CdTe BALIREAE 20U T 448120 C/24 h
IRKIEFSS , CdTe FhALIERY BT it S CdTe/MCT St
LSRR T A RGbEGE
3.2 BB\ R AT

AR SE U AR K 2 5 R AT R U b B, Bh i
600 x 18@ 15 m KAK (R, 245453 (IR HL FC -
150, F: 77 2 kg) Bif e , TR A 32, 7E At BB H U
IR AR S 2 1 -V Bds , 255 Kl 4 .

10* 10°

s

S = 3 3
% 22

<

Dark Current dcnsity/(A-cm'z)
Diode Dynamic lmpcndancc(!l-cmz)

r
r
{Dio(‘:l.'e Dynamic Impendancg
4
F
r

ol soomd 2 oueed st 4ot el s ool ool 4 ised
S

S
IS

Dark Current density
10'5 L L 1 i 1 A 1 L ' 1 1 10
-0.6 -0.5 -0.4 -0.3 -0.2 -0.1 0.0 0.1 0.2 03 04 0.5 0.6

Diode Junction Bias/V

@

Diode Dynamic Impendance

S o
& S

=
S

Dark Current dcnsity/(A-cm'Z)
Diode Dynamic Impendance(Q -cmz)

g

1
1
1
1
1
1
1
1

10°¢ S R P I S
-0.6 -0.5 -0.4 -0.3-0.2 -0.1 0.0 0.1 0.2 0.3 04 0.5 0.6
Diode Junction Bias/V

(b

K4 CdTe/ZnS BUZHEALI 600 x 18@ 15 pm
FUA% HeCdTe RKPRIEMRAMLEE 1 - V HFIE
Fig. 4 I-V characteristic cures of the 600 x 18@ 15pm specification
linear-array of HgCdTe long-wavelength photodiode arrys using

CdTe/ZnS composite passivation at liquid nitrogen temperature
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Tab. 1 The result of the 600 x 18@ 15 pm specification
linear-array of HgCdTe long-wavelength photodiode
arrys using CdTe/ZnS composite passivation

at liquid nitrogen temperature
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Fig. 5 Spectral response of the 600 x 18@ 15 pm specification linear-array
of HgCdTe long-wavelength photodiode arrys using CdTe/ZnS
composite passivation at liquid nitrogen temperature
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