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Extended—wavelength In,sGa,,As IRFPA detector arrays
for front—illumination
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Abstract: In order to study the temperature —dependent photoelectric characteristics of the extended
wavelength In,¢Ga,,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-InAs,P,./
In, 4Ga, ,As/ InAs, Py, buf./InP materials by metal organic chemical vapor deposition (MOCVD). And the
I -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 pm at room temperature. The peak detectivity, peak

responsivity and quantum efficiency was 7.25x10° cm -Hz"Y/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 -

Hz"#/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 InAs,Py./InAs, P/

In,3Ga,,As/InAsP buf./InP epitaxial material
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Fig.4 Temperature—dependent reversed I-V characteristics
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Fig.5 Forward I-V characteristics curve and the fitting result
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Fig.6 R)A of detector vs temperature

2.2 mm R i
for PR 00 22 T V63 A0 B T PR L AE 300 K i

Normalized response/arb.unit
(=}
wn

- — 153K ]

0.8 1.2 1.6 2.0 2.4 2.8
Wavelength/pm

PR 7 05 A0 A ik AR X O 3 e oz 2%

Fig.7 Temperature dependent response spectrum of detector

{EREPAS SN OB SSE & |5 S TR & | o 8 N
WK 2.57 pm F 1.58 pm, X T In,Ga,_.,As = JG{&
B, AR 90 B B R BE K o3 i AR A T LA

Eg (x’T):E::AS (O)_aInAs TZ /(T+BInAs )+

InAs

GaAs GaAs 2 GaAs InAs InAs 2
E" Oa TImB™ " E " Opa T ATHB

g

) x-
0.475x(1-x) 3)

InAs GaAs InAs
XH:E,  (0)=0.35eV;E, 0)=143 eV;aa =2.7x

GaAs

107 eV/K; e =5.1x10" eV/K; B =83 K;8 =
190 K.,
XFF InAsP_, PUJCHRZR, 76 B 300 K F 1) 2%
5 50 5 0 A
E, (x,)=1.35+0.668x—1.068y+0.078y  (4)
i DL E 4S8, T=300 K .x=0.8 ,y=0.6 ],
Iny4Gay.As Fl InAs, Py, (92537 58 5 E, 451 4 0.48
0.74 eV, XF B (9 8 1B P K A 4394 2.58 .1.68 pm,
[F) 5% 6 235 SR bb e 42 0 o m) S 3 4 R L B R L A TR
AN TR BE R A WA I 232, A e 0O 0 T A e
H G HAFHFHEL P,

RIAEEBETHRYE G EFMBLEKKA,
Tab.1 G factor and cutoff—-wavelength A, of

detector at different temperature

T/K G A/pm
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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Fig.8 Signal, noise and detectivity of FPAs detector vs temperature
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