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Development Progress of InGaAs Short-wave Infrared Focal Plane Arrays

ZHANG Wei-feng, ZHANG Ruo-lan, ZHAO Lu-sheng, HU Rui, SHI Yan-li
(Kunming Institute of Physics, Kunming Yunnan 650223, China)

Abstract: As the cut-off wavelength of spectral response of the lI[-V semiconductor alloy material,
In,Ga;-,As can be changed from 0.87 to 3.5 pm by tuning the relative amount of Indium in the alloy.
Besides, with high quantum efficiency, as well as mature MBE and MOVCD material growth technology,
it is easy to gain large area and high-quality epitaxial materials. Therefore InGaAs become an important
SWIR detector materials. InGaAs detector can work at room temperature with higher sensitivity and
detectivity. So it is one of the best choices for miniature, low-cost and high-reliable SWIR detection system.
The results of analysis and comparison provide guidance for rapid development of InGaAs short-wave
infrared detectors. So InGaAs detectors obtain a rapid development and wide applications. At the same
time, the status and development trends of the InGaAs infrared focal plane arrays(FPAs) domestic and
abroad are introduced.
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Fig.3 InGaAs detector response and Quantum efficiency

KRS AR i (SCIAMACHY), B%E
EPITAXX 2> 6142 it, XAWZ 1024 JTInGaAsH i
AR E A, RENRER (SPOT4 M
SPOTS) TLBE L{HRMyE s H el WAL St RE FIkL
¢, HEETHOMSONZA A4, RAHMZE 10
A~ 300 JCInGaAs£k 51 H8 M 28 B £ i 1 £85I SWIR
FPA, MR 1.55~1.701 pm!”. EIEHEHED
EAREIE P RENE SRR RT A
WA, SEH T1024~6000 TTInGaAsHK 254
24, ATELS U~175 pm) MERFKKHNE
WA (~2.4 um) THHl. FEENASAH TE+%I
(NMP) #uEKMMNS EE (EO-1), HETRKSK
FA AL USRS = RS B (LAC),
K 3 A 256X256 TCInGaAsL Sh 4l #8 H= i 40
f, BERBERGENRBENEZFERC.

bR ks TR0 BB El T A 320 X 256
InGaAs ki P B WAL SME TN, Wit 0.9~
23 um, EFHEAT 80%, HETETMOHAT

A, ATHEEH. SRS RS,
HA N SRR A 0.9~1.7um, THEFRTEL 4|
%, BREN 640X 512/320X256, %7t R A 20 um
/30 um, HHIRIL>99%, WK 20~90 Hz.

3% [H Goodrich i F 145 B LB A 7] (Sensors
Unlimited Inc. ) £IE 4 #H(NIR) FUEH LA (SWIR)
R A8 Pl InGaAs 854 R AHHLE [ b 2% R 3L, #
InGaAsTREI 28 IR 50 0 &b Tt e A, B i
EFF R K InGaAsF= BWE | FiR. BAH—%
InGaAskEF|— R FH AT, Bl (ROIC) 5
BMMRERXASI &R TRATABEEE. — %
KEFIR A 75 R A, InGaAsPEF EROICZ ] K Fn
HEEETREREN. B8, %2 8 TInGaAs
NIR/SWIR FPAs K] FH 52 7 75 B 2% 781 BR s AL il
WAL, ERHEM, T, 226
A .

FILRA ] f9Tau SWIRRH B HER 640X 480
InGaAs FPASHF, Qe P08EA 25 um, B MZEE
BE BB RAEWE R R, ATHRREE e
TEREHIEFAT. ERTFEMEHEEE (OEM)
NH, AFERALE (EO) &%, REEE. BN
R4, TAHL, EAME/CEES. FILRTEKN
Indigo F A B £ 751 320X 256, 640X 512 4G Ik
InGaAs FPA, TAES BN 0.9~1.7um, A-¥EHEMN
BAMFEEE dpin LELHERS b, B EEE
RAFRZRAM . £EN, InGaAasEE ¥ H 51
WAL TRLNER, CEAEN TR

F1 REEBERAF nGaAs KM E

Table 1 Sensors Unlimited Inc. of American InGaAs detector

MO VAt 5 B #
128% 128 30um 1.0~1.7 pm B FREXT 80%, BEEFEAT 100pA
THEER~40°C~T70C, HFMWEE>1X10"cmHz"*W™!,
320X240 40 pm 0.9~1.7pm ) )
BYREKRT 70%, WS 60 fps;
THBER—35C~T70C, FMEE>1X10"cmHz""W !,
320X 256 25um 0.9~1.7 ym .
BYHERT 70%, WIHT 30 fps.
THBER—25C~60C, #HFHIEIE 2.6X10° cmHz?W™!,
640X 480 30um 0.9~1.7pm
BTHEKT 65%, B 30 fps.
400~750 nm i ) . ~
TAFEER—-35C~T1'C, FHFD =1.8X10%cmHz"?/ W',
640X 512 15um 750~1000 nm 3 )
BREANF 2%, BETHFEKT 65%, Wi 30 s,
1000~ 1700 nm
TEREAN—20C~45C, BEHEBTFD=9.7X10%cmHz"? / W',
1024 X 1024 20 um s
0.9~1.7pum BFAREHK 850nmY 70%, 1310nm¥ 85%, 1350nmAy 80% ;

1280 %1024 15um

D'=9.7X 10 cmHz"? / W', W% 30 fps.
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H. HP InGaAs HI 3B LB TN B PR
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YIEEAHT. P EETFRRERE 44 B, wEHLR
FARR B p O BRI ERRR ST AL

H W& RER R 2 fix. Bil, ER
FUGEEH KB InGaAs LM Tl K5 7 33 1F IO
RITAE, BRATRSHE, BATH LS
LB InGaAs & FET=M, REREA M RN
g2k

3 InGaAs X BRI REE

InGaAsHt ¥} 75 ] 2 0 W AR U 38 F T i — R 5
54815 M B _E AR CBE AL 2 2 I AT AT 5
IAESRAH G T ERRIE B SN . InGaAsTEHF IR
FRADSFEEPERN T, —REALRERRS
fefE, B[P ERETFEMEIRRE. 2%
WY E . KRR, mET TR
¥R, KERaEKBEKERE, LIRS R R
I B AN iR AR VI LR TR v E =2 LS PSR A N
InGaAs£ ¥ Hi gl asl,

#— BT Eh AR B 81T E S5 8L R A
KRB, BRTJLR ET MR A AR 35 61 R R
SEHR 7B T8 R R KA A T TH e 51 R 4
W AETE FOBENEPERR, RIS
FIREF S EPHER 4 15, 945, EE 16 fFHHEAM
RESEAE, LA AT R R 8 ) SRR R 7 5Kk,
B A HHEENGAsHRIRRENES, £diL

+HERKI KRR, InGaAsHE ik 41 SR 28 1) 6 1% Wiy B2
Tt Bl A 55 TF 4 (0 4 98 40 40 T 1 1 T AL 6 I3 5
. B, BILBEKEKET MR, ETHFTE
#4h B I K M InGaAs#R i 28 . GOODRICHIE T
SUIFBAIFF R R B A 5N H, ZBIEBTR
AR BT —FEFR 2k “Visible InGaAs” FIH AR,
AT LK 1 19 B R A B 400 nm. BIABFFTA B
FER T InGaAs B - R W B R, MIR4FIEm
FEL 5 BT W S BT A3 BRI OGN AR AR 22 R
IR, RO ZE R R R E 2
FInP#E (HEES) FmPHLZE (EmME)
IS S B BB A o % BA IR RN 53 R i Inks
HEBEG R InPAE R T E 7k, LI T il ms
WHEHEA R FRERKER. £ “Visble
InGaAs” HARLE, InGaAs HiRLIMEFREEN
BRWNLIEABAS T EERNT AR, RS
Bt I BRI TIX—W . B 4 FimA
Visible InGaAs SWIR & - T £R JI-85 1) 6 5 i b i 28
9], 2 W Indigo SystemsZ 7 [F i 77 & T InGaAs i
WL ] AT LG IR R AT, SR T s 2 HR AL B
InGaAs#tH, HRABHZFE ARG LA “visGaAs”.
RIEBILR TR, BAE 350 nmIRFR
=1 clA

XETAS, AR InGaAsEH 1.68 umAIK B
Kb, B2V B bR N F RN KB At
HTHALEFENHNFE, #InGaAsiRl 2 &
bR R AR, B MinGaAst ¥l

#2 HRA InGaAs B4t RER
Table2 R&D situation of domestic InGaAs detector

B4 % i B 957 Bt #HoR
e 44 Ff 320X 240 1.0~1.7 pm BAERIE N 6.7X10% emHz" W', BTFHE>65%
256X 0.9~1.7 um SRS R 1.2X 102 ecmHZ2W !, WA M 3.87%
~24pm MR ZRI 2 K 3.25 X 10 cmHZz "W ™!, BN ARSI 11%.
- FEREE ) 6.13 X 10" Vi, R ARSI 3.71%,
R Fi S19x1 0.9~17pm IR EERIER 6.1 cinHz TR A5 3.71%
o BEAEN039%
9 7 8 L S R 3 K 43 B A 2.36 pm A 1.92 pm,
640 1 1.7~2.6pm  SEEHFERE 2.01X10" cmHz"*W', BHBRTHE 37.5%, WMEIEHS
£ 8.77%, BLEHR 0.6%“?1
EREHEER : i B M SICMOS SR & R s 'Y,
320X256  09~1.7pm f ST
R WAL R 2K 6X 102 emHZ W ™!, EhaHEIX 68dB.
ERRFA AR RAHAAET #$PEETLE, EHAKEH DXk,
128%X128  0.9~1.7pm
BB W R % 2 1.2 107 emBz W™ BRI S 23%.
FEEESH WA W 2 4 Ryp=2.41 X 107 V/W,
0.9~1.7pum o -
Bk BEAEFRMIZ N 1.51X 102 emHz"?W !, BH R AE T 80%.
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