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Extended-wavelength In,sGa,,As IRFPA detector arrays
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Abstract: In order to study the temperature —dependent photoelectric characteristics of the extended
wavelength Iny¢Gay,As PIN infrared detectors, based on planer process with sealed —ampoule diffusion
method, front-illuminated 256x1 linear planar InGaAs detector arrays were fabricated on NIN-InAsy P, .4/
1Ny sGag,As/ InAs, Py 4 buf./INP materials by metal organic chemical vapor deposition (MOCVD). And the
| -V characteristics, spectral response and detectivity of the detector at different temperatures were
analyzed. The results indicate that the forward dark current is dominated by the generation-recombination
current and gradually becomes the diffusion current with temperature dropping. Diffusion current and
generation-recombination current were the main resource of reverse current of the detector between 260 K
and 300 K. The tunneling current predominated at temperature below 180 K. The cutoff wavelength and
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peak wavelength were 2.57 pm and 2.09 pum at room temperature. The peak detectivity, peak

responsivity and quantum efficiency was 7.25 x10® cm -HzY?/W, 0.95 A/W and 56.9% respectively.

Furthermore, the average peak detectivity of the detector arrays reached a peak value of 1.11x10" cm-

HzY2/W and the response nonuniformity was about 5.28% at 153 K.
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Fig.1 Polarized micrograph(a) and SEM micrographs (b)
of the cross-section of INASePo./INAS P4/

InyGag,As/INAsP buf./InP epitaxial material
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Fig.2 Photograph of the detector chip (a)

and after shell package (b)
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Fig.3 Curve of temperature dependent |-V characteristics
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Fig.4 Temperature-dependent reversed |1-V characteristics

AR B ] L P AT RAAR O = AN IXR, TR = R A
IXC, A2 14 J52 1] ElL S8 76 AS TR) 1 O T AR FE AR K, bt
A LU T TR S AR A
Uis FE B DXAAE 2RI 1R B i A I P ) T oA T Rk
TR, REYRCR I S A G H R S
H Bk B 75 A 1) 6 2 LR T LR AR A5 B O B, PR R
1 B4 W R S E S ) 0 O R T B 38 8 2 4 5 A
TREEMET 180 K 11 C X, #1414 165 R 38 45 L E 1 ARt
KFRAR/N VBRI S eAE E A TR, MR 2R
R FEL A 5 T IR PR AR AR, I LT R B AL R
BRZEHLIRE, M35 SR SR o, B A
LR/ B 1=V SE R ] LR A,

I:IO[exp(%)—l} (1)

Ao 1o S BRI A FTHL 3 s K O Boltzman 8 40,T 4
I s AR T il A AL P E Y n B
U LB ER AR I R YRR 2 n R
2 B IE I R E R AE-E A IR n AT L
12 2 B D058 B Ay 7 el AL A e R . R
Q)X 3 1=V il 264 1E [m) A 9 4 P R £
HATHLA WA 5 iR, M 300 K FREH| 133 K, 4

In/(l)

-14

_20k”

-26

0 0.1 0.2 0.3 0.4
Bias voltage/V

[€ 5 IE ] 1-V Rptk i 2k K LA 2520

Fig.5 Forward |-V characteristics curve and the fitting result

0504004-3


http://www.irla.cn

oGk AR

% 5 3

www.irla.cn

% A7 %

A 1E [] HL 3 A5 B 25 R (1 BRI - 43 31 R 2.65.2.42
2.34.2.23.2.14 1.83 .1.50,1.22,1.02.0.83.0.85,
FEIE W KA RN, 8 RS X AR /N B & B T 5
K& 2 e 5 BOR BHA P9 RTAS [ A1 4iE )22 (1) A 1T H A7 7
BEZMALES MG, XL BRI N A E S T,
JEHB4R Zn JTTEALE A& I B b B LR K
PHOEE, $4 Zn TRIFABEHE 2B . Mk
JE>250 K B, BRAR R e 80l 2, 1F ) FL i DA™
AR AN FE YRR 250~193 K B, 1F [[] HL
it R AR S HL AN B A (R A N MR
— AR, YRR AT AR R G T RS (PR S
V1R AV O R W A s ERARL IR 250 1, OF )
ST O A W o T % - Loy ey (B )
5 FEL AL, 0 1 1) A R A R IR 3, AR AR
KeAB 240 Z WS A i — DAL

— B AR B R T RoA A2 77 AR 52 4 FL I Y 52 )
T AER .

RyroA=2KT 7,/ (q7N;W) (2)

K ARG X 7 N4 -1 G DB T 5
i s WEONFESSZ 8B 0 AR ER TR E . SRAA
2 (2) % EH7E 300~133 K Y RoA BEATILA, MR
SR AU AR NE 6 s, —HV AR RA S
B B UT AR EOC R, AT RoA FEZFER
DX F 17 A - A A 2K S NHRE R
H1 InP/Ingg,Gag1sAS/INP il 25 1Y 4E {1 2] 2.55 pum fY
TR B TE IR B <158 K I, RA B T— e, FEZ
“[5F B % B R 2 AN " S R ) 2 5 1T BB R R
HNIERA Fe} R ) 6 B RS B S RE AN TR) 380

1000 000,
100 000 )
o Experiment value
1 0000F Fitting result
g 1000
E’
G 100f
‘C
< 10+
1_ o
0.1f &°
0.01 -
3 4 5 6 7 8
1000/7/K""

[ 6 1Y RoA B i B 1) 25 £k
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Fig.7 Temperature dependent response spectrum of detector
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TIK G A em
300 9.0 2.57
273 9.4 2.55
253 9.8 2.53
213 10.3 2.49
193 10.7 2.46
173 11.0 2.44
153 11.5 2.42
113 12.2 2.39
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