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Abstract Great attention has been received in recent years for the applications of visible-blind and solar-blind
photodetectors, such as flame sensing, secure space-to-space communications, and missile plume detection. Due to
the direct wide band gap, GaN is an excellent choice for optoelectronic devices in the visible and the ultraviolet (UV)
portion of the spectrum. The p-i-n structure is an attractive candidate for an UV photodetector because of its high
responsivity, low dark current and the facility in integration. The p-i-n structured GaN photodetectors have been
fabricated on sapphire substrates by metalorganic chemical vapor deposition (MOCVD) in this paper. Furthermore,
the carrier density of p-type GaN layer can be enhanced by thermal treatment in N, ambience, which results in
reducing dark current. The dark current of the device is only about 65 pA at 1 V bias. The maximum responsivity of
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the device is 0.92 A/W at 361 nm under 1 V bias.
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Fig. 1 Schematic diagram of the p-i-n structured

photodetector

T3 B Y6 TR R 150 WU S i T & H e 4
T B I A R o B0 SR T BRR BRI A% B AR
D R B — S50 Q% B 28k H BEL, I H U5 A ARG T
i L B A PR OB LR 5, &0t ST AR
PRUEATHRE AT 13 3] GaN p-i-n 4544 42 4t B 45
D o i 2k . VR E il 2 i o S AR R R
AT (Keithley 42000 il & 45 21, 10 4 R0 150 X6
FHAOEFR M He-Cd oG 45325 nmZk ik 60 .
RIFJ46 mW, £H LN FE 100 pm, B 19 1T
FM G F W JE W B Lake Shore’s 7700A R 51| &
IR Dt 2R Ge DA 21 e oy B ) 0 R 8 BT
FHEOGIE 266 nm ) Nd: YAG #OG a8, BOGE Y
Jok o 5 B A 10 ns
2.3 #RE5IHR

X F p-i-n S5 H 9 GaN 5850 Ha B #5100 F . p
UM T & e de AP PERE A S, X EZE T
Mg-H Z SR MAAAE . I B 6l & A S T N,
SAEME R 7E 973~1073 KR Pl ok, 3645

0117001-2



Jal Wk £ 45

pi-n G544 GaN 't HL R0 5 4 8 9 BIF Y

TN p BB T BE AT R &L sk 1 .
BACZ P LLA] D4R 2SR Wk B, R R
Mg — H#7E— € il B T B a] 23 fi . SR )5 - H e 9%
Fo 7 () 3 T BT IS D 3 4, 75 ) R L I X 25 B
Mg —HE G MAE N, ST AT DO A E L JF
HAGIE A Mg fgtife . 8 KRB 1053 K,
A EE B e o A T HE— A R i ) A5 A T
FPRAE 81053 KHGEUR KL b #E4T T 2 D63
oG MK, W 2 Fron. R AR R G g
3.40 eV, AL I Y 2 e 42 FE AL 0. 058 eV, I HAE
i B WS B TR RE 4R kO » 3 1 W S ) 5 /Y p Y
o B GaN JZ (945 & 50 54 O 1 2 o PR RE Y
p-i-n B GaN ZE Al e JR0 25 2k T fE .
£ 1 p A GaN A [A)3B SR BE % 28 7k B RE 7 46
Table 1 Hole concentration and mobility of p-type GaN

at different annealing temperatures

Annealing Hole concentration /  Mobility /
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973 0. 30 0.3
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Fig. 2 Photoluminescence spectrum of GaN p-i-n
heterojunction at room temperature
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Fig. 3 Absorption spectrum of GaN p-i-n heterojunction

at room temperature
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Fig. 4 Dark currents of the as-grown and

annealed devices
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