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Abstract: Quantum well infrared photodetector (QWIP) has been comprehensively and thoroughly studied
for more than 20 years. The research and preparation of many kinds of QWIP devices including QWIP focal
plane array (FPA) become quite mature. However, restrained by the whole domestic industrial development
level, the research and fabrication of QWIP FPA's is still on relatively low level in home. We fabricated
320%256 n-type QWIP FPA based on GaAs/ Al,Ga,_As. The cutoff wavelength was 9.9 um, mesa center
distance was 25 wm and active sensitive area was 22 pmx22 wm. After GaAs-substrate thinning, the QWIP
FPA was flip-chip bonded to a silicon based CMOS read out integrated circuit (ROIC) by indium bump.
Infrared images of targets at room temperature background were taken at 65 K operating temperature. The
scale of the FPA and the quality of images were improved comparing with the former interior result. The
mean peak detectivity of the FPA reached 1.5x10"cm - Hz"*/W.

Key words: QWIP; GaAs/ AlGaAs; FPA; infrared imaging

:2011-08-05; :2011-09-03
(1982-), s m-v - Email:Jinjupeng @ gmail.com
(1974-), , s - Email:Chun_Lin@mail.sitp.ac.cn



41

834
Si  CMOS ,
0 o
QWIP 20 1
o s 1-v
1.1
N N 1 °
, (LWIR) , GaAs (001) . 50 nm
(HgCdTe) Al sGa,-As s Si
. . 1x10%¥cm™, 500nm  GaAs
, QWIP : 50 50 nm Al 5,Gay As/
) 4.7nm GaAs:Si 7x10"ecm™/50 nm Aly»GagAs ,
20 70 L. Esaki R.Tsu 200 nm  GaAs:Si 1x10%¥cm™
1987 ,
B. F. Levine GaAs/AlAs 9 um.
8.2 pm @ GaAs/AlGa,_,As lzzum GaAs:Si 1X10"cm e GialkinsBE VM0
MQW, 50 periods
QwiP ’ 0.5 um (1;.,‘\\ Slpl <10"em 4{ S0nm Al Ga,nAs
° 50 nm Al,,Ga,.As
4096 x4 096 QWIP s Substrate GaAs (001)
QWIP FPA,
,1024x1 024 (MWIR) (LWIR) ) : I, ZE.H o " ;
Fig.1 Schematic diagram of device structure
QWIP FPAs B QWIP
(NETD) 30 mK!*3 1.2
: QWIP 320x256
i 25 um, 22 pmx22 pm, 3 pm,
2006 128x%128 (Inductive Coupled
GaAs/AlGaAs n-QWIP FPA si cmos  Plasma,ICP) ° QWIP
’ tol , QWIP ,
8.4 pm, 77 K QWIP o
3.95x10°cm - Hz"*/W 128x160 ,256%256 ’ 2 °
GaAs/AlGaAs QWIP FPA 172,
m, 160x128 "o °
QWIP FPA ®
2008
320x256 GaAs/AlGaAs QWIP FPA
o 1.66x10°cm-Hz"/W ,
s [910
, QWIP 2 ICP %] bh % 3 (9 O 4} 8 I
128x128. GaAs/ Fig.2 Picture of grating formed by ICP etching
AlGa,_As 320x256 n-QWIP FPA , ICP o 3



4 :320x256 GaAs/AlGaAs

835

o . 3(a) . 3(b)
, 22 pmx22 um . (b)

M 3 R 6 B A

Fig.3 Picture after mesa formed

[11]
b

SiO, o
4 SiO,

ICP N

P4 Bk 2 e iU 2% 1 &) il i SEM £ 46 16 1R

Fig.4 SEM profile of the device after passivation layer grown
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Fig.6 Schematic diagram of the device pixel structure
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