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NEGATIVE PHOTOVOLTAIC-RESPONSES IN HgCdTe
INFRARED PHOTOVOLTAIC DETECTORS IRRADIATED
WITH PICOSECOND PULSED LASER

CUI Hao-Yangl'2 , LI Zhi-Feng', MA Fa-Jun', HU Xiao-Ning', YE Zhen-Hua', LU Wei'
(1. National Laboratory for Infrared Physics, Shanghai Institute of Technical Physics,
Chinese Academy of Sciences, Shanghai 200083, China;
2. School of Computer and Information Technology, Shanghai University of Electric Power, Shanghai 200090, China)

Abstract: A transient negative photovoltaic-response behavior was reported in a pixel of the linear array of HgCdTe infrared
photovoltaic detectors. When irradiated with a picosecond pulsed laser, the time profile of the responding voltage shows an
apparent negative valley during the first 15 ns, then it evolves a positive peak. By changing the excitation laser energy, the
transient photo-responses of the detectors show the similar time evolution profiles, no matter for the case of single photon ab-
sorption transition that the photon energy is larger than the bandgap or for the case of two photon absorption transition that
the photon energy is smaller than the bandgap. Blocking the laser beam with an aperture to limit the irradiation area makes
the negative photovoliage decrease and even disappear. By considering the p-electrode configuration in the linear array of
the detectors, the negative photovoltaic-response has been attributed to the Schottky contact behavior of the p-electrode.
Such a new phenomenon could be used in characterizing the Ohmic contact of the p-electrode in this kind of photo-
detectors, and its sensitivity is expected to be much higher than that of the conventional I-V measurements.
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Fig.1 Schematic diagram of the pixel in HgCdTe photovoltaic
linear array irradiated by the pulsed laser beam ( not to the
scale)
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Fig.2 Transient photovoltaic response of the HgCdTe photodi-
ode irradiated by the pulsed laser with the photon energy larger
than the bandgap for the different laser power densities ( single-
photon transition)
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Fig.3 Transient photovoltaic response of the HgCdTe photodi-
ode irradiated by the pulsed laser with the photon energy smaller
than the bandgap for the different laser power densities( two-pho-
ton transition )

WE &G T R B ERN 4 RIETHR
#l. 5E 2 A ARFERR, B 3 F 5otk R gk
RO RE/MT R 2880 T IE B ERIE(E (2R
A B) T 7E Dh B8 KA 3 A 5 TF e JE 0 {8 AR 5 R
(#1422 C.D).

Wik 8 EHTOLRASE S ABBKRMER
T L 767 HL 4 T, B ZE A R/ HeCdTe R 77 7E IE 82
o7, BT R A ZS (8] B 34 43 A 5 pn GEHEIR, PR AR BOO6
R 5 pn MR 7T, AENEEBRESHE
BRXFRHLE]. B, B A ] BE R > B
W 2 A R B E BB 5 pn 5T A HLBEEE
T pn & HK, SO TR BZIER S
BOEFIRBCREZA, BRER £ L IE YRR (B 7 i B Y

ZRHERTREBEMS pn FZEMAEL 10um
FREL. Bt R0, TR 17 8 L T e RS A, fh TR
REMTFRRASE(SLE 1), FERETREKE
ST, REA R ERE, BMAR &R -5
PR, TSR R AR AE R TR B
7 RSO X F SO R IR IE R , e L PTE
SRR RSB, BTRA XSS
F-2= 700 XAMBARRNEERR FARER
T FR AT L T R T BB TR BUAR S 1A R S AR me Rtz B P ot
2, 5 HERR T 5T R AT A ML A

M —F0 7T BE A DL BE R p-s AR B9 M FEEEAL
#l. % F n* -on-p RFFERRICAR AR, iR A Ky s iR
5 n*-HgCdTe % 5 & A BK 48 3% fat, i &5 p-HgCdTe
RE 5TV R BR 4 5 fih. 7 BT B 92 9 HgCdTe JBAR R
WEsH p-BR S n- B AE (S A L) FFEHETF
p-HgCdTe T af $irise AU, 76 ] B3 01 T IR K
MR n " -p 45, O M 5 pn SR,
P A B YRR R R B B R J R 55 pn S5 A BGAF,
BT RS RN FE A D B F 0 B T AR R R
PRt LA R e 7 S B, T R SRt IR B
Rzt

Xt ERBASE B T A RE FHRENGE
R TE p-B R AL FEERGRENLER
WF, BUE BB KRR, A ERKHA
4. 5pmbf (L FRBCE M) , — R F#E—XF
-2 7N, FESE TG BT SR P B4 B SR 2 B S ) P TR K

BP9 B0 490 2 B T e B N = DA

10" ~10"cm ™, WZEZE B A ST RY p- e HHE Ik
EBRTHREATRE-TEHE GAHETHE
/NFHBRE (U T R ACF BL) , #UR #9064 R
THEBEZ R B0, LB 7 RE

2
i g AR pytan - A2 BL
¢ 7 2ho

TR LA DL 4 0 A BV T VR B < A =§%Ats

(0.5 ~30) x 10%em™ (BN HTFRKLAEL N
1.5cm/MW ). B3I RT L 7 SC 30 7 Y 38 T o , BV S
RF A ST 2, TEIE RS A ST A0 AR AL PR
TEEBTIRBE AR T 33k, AR p-RuR Al
PRI B L T A S B 48, 200 G 5 el M ST
RO BRI 4 B TR A8 S e B £ R AR W .
3T HgCdTe 2850 5% 4R £R 10 28 A9 32 Y B AY
ST — R T X T M S AL OL B A0 HE . /D 4 R



164 as5EREEXIR 28 %

p-Electrode

B4 HeCdTe RFDLARFTM M AR SR AERREE
Fig.4 Schematic diagram of the electrode configuration and
the laser irradiation areas with and without aperture in the
HgCdTe photodiode linear array
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