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Negative photoresponsse of AlGaN-based p-i-n photodetector

LIU Fu-Hao'?, XU Jin-Tong'*, LIU Fei'’, WANG Li-Wei'?, ZHANG Yan'?, LI Xiang-Yang'”
(1. State Key Laboratories of Transducer Technology, Shanghai Institute of Technical Physics,
Chinese Academy of Sciences, Shanghai 200083, China
2. Key Laboratory of Infrared Im aging Materials and Detectors, Shanghai Institute of Technical Physics,
Chinese Academy of Sciences, Shanghai 200083, China
3. University of Chinese Academy of Sciences, Beijing 100039, China)

Abstract: The negative photoresponse characteristics in AlGaN-based p-i-n photodetector have been studied in this pa-
per. The Schottcky contact behavor of p electrode was confirmed to be responsible for this phenomenon. The abnormal
photoconductor characteristic was observed in AlGaN photovoltage device under different biases. The persistent photo-
conductivity characteristic was verified with the capacitance-frequencies experiment under both illumination and dark con-
ditions. The large amount of defects in AIGaN material are considered to be the source of this phenomenon. This paper
has systematically studied the abnormal photoresponse behavior and its microscopic mechanism in AlGaN-based p-i-n

photodetector, which provides an important foundation for the further optimization of this kind of devices.
Key words: photodetector, negative photoresponse, persistent photoconductivity
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Fig.1 Schematic cross section of the AlGaN-based p-
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Fig.2  Photoresponse spectrum of AlGaN based p-i-n
photodetector at zero bias

B b — SE B 57 /N AL % 22 4R 58 5 AlGaN 2%
AR BIS * — MBI N TE p-AlGaN 2 i i fE Rk
AR Al LR, AR X, T 45 B B AR 45 55 AIGaN &
TETE B 1Y A o, T Y AR S A 2 B N R 3
5 p-i-n G5 A EELIS T AR , BRI HZE B 2
b= B SRR DT 165 p-imn 45 P97 AR RO HL AR
2, S8 AlGaN 28724 T sm i B4, R4
Wi E R R (Cr/Au) 5



388 405 2 K%K 3%

p-GaN T i H 45 225 12 iy, 38 o e A2 V&2 ek AR 14 T AR
R B 1 e AR B0 TR, B 20K = B L T
L EARA. A, AR SE BBt T O aon AR AR R
B e A T AR AR R B —ZH A (3 3 ) SRIRAIE p
T o R o R A R O R M BRI 52 M

S [ i T e A T R R i 4 e G T AN 3 BT
/N N 3 AT LU i, 345 nm Ab #1071 L R &
I AR T R 38 R T 384 K, T L 7 Ak 0 S Wi i
R RA B AR L. X — A AR5 n R
T AR R, A S e R T ARR ). 2 4F 7E 282 nm
Ak B X T W [0 7 (2R AR AR ], 2R A X — 21 B 4
BB B, 78 345 nm A 5 0 167 16 A4 22 71
AT ORI 2 57 , T2 R I8 T o0 B2 v A8 T AR
AL, F M RT UGS H , 42 B 57 ) A A2 pl 2 R
PR R AR M= A . AR FE 257 nm 40K
T3NS LI, T n-Aly g5 Gag 55N BRI
i1 250 nm , BT LA 257 nm 4b f 67 e 57 04 T BESRUEF n
Ffuh FAR AL F) H R .

1.0

0.8 i

0.6

0.4 | o

Response/a.u.

0.0 F | — samll pad area
~- middle pad area
-0.2 - |- - large pad area

200 250 300 350 400
Wavelength/nm

B3 IR R A AR g e L 3
Fig. 3 Photoresponse spectrum of AlGaN based p-i-n
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