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Abstract ;Based on doped-InGaAs absorbing layer in MBE-grown p-InP/n-InGaAs/n-InP double-heterostructure epitaxial
materials, 128 x 1 front-illuminated mesa InGaAs detector arrays were made with the technics of mesa-making by dry and
wet etching, passivation by sulfidation and polyimide, growth of electrode and so on. /-¥ curves, response spectra and de-
tectivity of the devices were measured. The mean peak detectivity of the detectors is 1.03 x 10" cmHz">W ™! at 278K. 128
element InGaAs detector arrays are connect with CTIA-structure L128 read out integrate circuits. The response signals of
the 128 elements were successfully measured at room temperature (291K) after packaged The ununiformity of response is
18.3% , and the reasons of the ununinformity are discussed.
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Fig. 1  Schematic illustration of the mesa InGaAs
detector structure
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Fig.2 Figure of the mesa by SEM after etching
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‘Fig. 3 Photograph of 128 element linear InGaAs detector
array
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Fig. 4  Photograph of 128 element InGaAs detector
array connected with ROIC after package
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Fig. 5 IV curves of InGaAs detector at different
temperature
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Fig. 6 Characters of ten neighbor InGaAs detector at 291K
and 278K respectively (a) the shunt resistances (b) the
dark currents (c) the g factors (d) the peak detectivity


http://www.cqvip.com

336 a4 5 2K ¥R 25 %

KL I . H IR B B BRI E RSt
8] (¢, ) PO ST SRR O = A WL B U155 #EAT AR
HEBRREEES, HaBaA(C,) R 1pF, FF iRk
RGNS, PSR B AT R S AR, 2D
WK R 2 B AE 50 J I 4 b, 96 45 SRR 45 Y EOS
55 CTIA Z5H92 H B B 0 5L T e ot S JE (T AN %] 7
iR TSR RARKAEARE ((CHZERE
%), R A e s H R R A Bk by
FRSr B8] 200 A 3 B AL FE AR P i B OR AR AR
SURFEE B B 10 25 17 28 5 . (IR0 P 0 B IO 8% AR
hH AR RE YUK (CTIA) , H A 545
BN RS, TETFB R AR A
B E S H. Wi IE RIS EZRE R
900K iy B4k, B3 5 AR CUE R E I RIR
BEh 291K, F Pulse Instruments 4000 % 48 i3 £ -
T B S R , BB (8] 400 ws , 5 — T tH i 18]
20ps. VT PR ICIRIMZR AR B R (V,,, ) IS
BE(V,,) M SMBEEY,, ) l%E,128 x1 In-
GaAs £ 1w b B J7 B i & 8 BRI A SE1ZR 0T,
RHgsrt A 18.3% . MIEAR:
I,t,

— ph¥int 3
v, (3)
V, V.
_ ref _ out
V’_0.606 0.5 ’ (4)
mgV,L’
RA,, =gR,, = (5)

0'6'(7‘:1 _TS)ABA
KbV, AR, L ARSI R, A%
{EHIN 2, R, N BRI % ,0. 606 F10.55 B MK
IRBE AR B FE RS 28 , i1 P E 7 291K B X4
Em R #K 0. 35A/W. 25 v BRI M (R,)
5

R =21 (6)

i hcqgo ]

R n WEFHE, g HIEBEIER. X FIHMARAE
W 2% g, B 1,76 291K BHE{E K 1.435um &b, BF
B FREN 80% B , B B HR B A A {H A 0. 928A/W.
FE T T X 7 38 55 % 00 8% SC Bl B A EL B/,
FATA 45025 F0 e BEAR & S i i s K.
2.4 YU FFERESH

128 x 1 InGaAs £ ¥ W N A ¥ 5 A
18.3% ,BE{H FHELR B A —ElEE. A=A M
JFH, R E SOt mRBRA AR S, B g
A WERERN RSN, BEXCEAAY ST
(BB R R s OB, R EEER) . BRAITIAH

Vdet Vref

FE17  CTIA 454 85T F %t I 3 P
Fig. 7 Schematic of a capacitive transimpedance ampli-
fier unit cell

B8 128 x1 InGaAs #& [ Wi 57 B J7
Fig. 8 The histogram of the response of the 128 x 1 ele-

ment InGaAs FPA

PRSI MR EE R H RSN EADRH R B 50
BEILBCR A . AMEMPRI RS St R a1 &
JEAMERE In/Ga L FIB 2K E R A5, RATH
T Bt S fe R 328 (w-PCD) 7E 300K #li T 22
x35mm’® #}ZE A p-InP/n-InGaAs/n-InP B fRZ5 %
oA Bl B 9 2y 300K B 4w 43 7 B Fe &5 Br i
WES L, FE %A 168. 2 ns. F il InGaAs K
W R i , FF a7 46 B ] AR AE InGaAs E PR
B SIHE. BT MT R R B a1, B KR
118.85 % 119. 1lns Z ], th HF L ¥ Fa K F
250ns, B MBE 4 £ 4] #) p-InP/n-InGaAs/n-InP
HMERR B — B B PR I

3 #ie

EATHSFHRIMNE (MBE ) 34 K #9484 In-
GaAs I JZ PIN InP/InGaAs/InP XUF: i 4% #p ZE #4
4T 128 x1 S HIER ST InGaAs IFR AR,
It 5 CTIA 54 L128 i3t i o B AR T 200 B AR F 1D,
MEL T 8% 69 2538 -V, e By %35 AR 2. 7
278K, FRIMZS T EHM R K 1. 03 x 10" cmHz"


http://www.cqvip.com

54 B Rk 2,128 x 1 225 InGaAs 48 I 41 S S T BT 5 337

192,11 228.74 26537 302
Thns

E9 300 K B} p-InP/n-InGaAs/n-InP X7 fi
ghEeTahE

Fig.9 The lifetime map and distribution in p-
InP/n-InGaAs/n-InP DH at 300 K

W BT ERR AN 5t 18.34% . HATIA R

SME BB IR BOR R 5w A 5

PR EZEH BT AL IUE — 1R R R S,
F HEGESR A SALROR LR & m M L.

=3 Z, . 2, e g o P I-)

(E3#332 1)
AR ASHEBEKARESESEML, EBHHEE
Z A R T B — R

3 &it

ATEHEIS FRAE T A FES R MCT &7 |
e bR FMGEE T AT, B THOE B %M S
Byt B ME R BRI THS 8 0.22
B MCT =JCRE5 RGBSR W , H A RS R 3k
A3t 4 BRI GEH B 850 AT T 6m R LT
BIHTESERSEMITE SR EmA T T —3H
Z50. FIE RURER T OB SR A 1T RE I A1 Ok
many R, [l A K KPR T oo 502 Al 68 3. #E4
HHEERRHN, LT H4 R 10ns 67, 204 E
MIZHRE TE R, MR ZE M Bk
ISR, e R E T 9.6% , ML HZF MM 5.
23% /N BN 1. 05% . BE/DT HArRI3En, St 1
R RALGE B/ N B B HIBUR R A AR, T
FFf A 10ns B, SRALJE FIE5H0 (2) B9 DEEB T KA
1L&5H(b) B 20% ; i >F F 45 k7 100ns B3, W _E 7+
3)25.7%.

it BARLEEHEIARALSIF LI

YY)

REFERENCES

[1]ZHANG Yong-Gang, GU Yi, ZHU Cheng, et al. Fabrica-
tion of short wavelength infrared InGaAs/InP photovoltaic-
detector series[ J]. J. Infrared Millim. Waves ( 5Kk R,
e, AR, % LS InGaAs/InP YLK BRI 85 R 5
BIBTH. 505 MAKIRFH) , 2006,25(1) :6—9.

[2]Kozlowski L J, Tennant W E, Zandian M, et al. SWIR.
staring FPA performance at room temperature [ J]. SPIE,
1996 ,2746 :93—100.

[3]Moy J P, Hugon X, Chabbal J, et al. 3000 InGaAs photo-
diode multiplexed linear array for the spot 4 SWIR channel
[J]. SPIE, 1989,1107:137—151.

[4]JIA Jia, CHEN Gui-Bin, GONG Hai-Mei, et al. Study on
the junctions of SWIR HgCdTe photo diodes at room temper-
ature with laser beam induced current[J]. J. Infrared Mil-
lim. Waves (B35, GRS, iGN, ¥ ZREEWE
REEX K LBIC JFEEB5E. 455K EHM) , 2005,
24(1):11—14.

[5]Olsen G H, Joshi A M, Mykietyn E, et al. Room-tempera-
ture InGaAs arrays for 1.0 — 1. 7um [J]. SPIE, 1989,
1107.188—193.

[6]Zemel A, Gallant M. Carrier lifetime in InP/InGaAs/InP by
open-circuit voltage and photoluminescence decay [J]. J.
Appl. Phys. ,1995,78.1094—1099.

R e o
HAAKASA LA THEEFS.

REFERENCES

[1] YE Zhen-Hua, HU Xiao-Ning, ZHANG Hai-Yan, et al.
Study of dark current for mercury cadmium telluride long-
wavelength photodiode detector with the different structures
[J]. J. Infrared Millim. Waves (M4, $BRT , K
. AR IR R K B R B0 B8 9 B e B 5.
NSRRI FM) ,2004,23(2) :96—90.

[2] YE Zhen-Hua, WU Jun, HU Xiao-Ning et al. Study of
HgCdTe p*-on-n long-wavelength heterojunction detector
[J1. J. Infrared Millim. Waves (M4, 246,88k T,
%, BESK p -on-n K H R HRMBHE, THNEE
HHF) ,2004,23(5) ; 423—426.

[ 3] Antoni Rogalski. Infrared detectors; status and trends [ J],
Progress in Quantum Electronics, 2003 | 27 59—210.
[4] Kozlowski LJ, Vural K, Luo J, et al. Low-noise infra-
redand visible focal plane arrays [ J]. Opto-Electronics Re-

view, 1999, 7. 259—269.

[5] Jozwikowska A, Jozwikowski K. Generation-recombination
effects on dark currents in CdTe-passivated midwave infra-
red HgCdTe photodiodes [J]. J. Appl. Phys. , 2005, 98
014504.

[6] Lopes VC. Minority carrier lifetime in mercury cadmium
telluride [ J]. Semicond. Sci. Technol. , 1993, 8: 824—
841.

[7] Ashok Sood, Jim Egerton, Yash Puri, et al. Design and
development of multi-color detector arrays [ J]. SPIE,
2004, 5564 ; 27—33.


http://www.cqvip.com

