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GaN-based 512 X 1 Ultroviolet linear Focal Plane Arrays
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Abstract The fabrication and characterization of GaN-based 512 X 1 ultraviolet linear photodetector are reported in
this work. AlGaN multilayers are grown in wetel-organic chemical vapor deposition (MOCVD). Material etching,
passivation, metal contact and other techniques are used in the manufacture of 256 X 1 back-illuminated AlGaN
detector. The current-voltage (I-V) curve shows that current at zero bias is 4.22 <10 '*A and resistance is 1.01 X
10" . A flat band spectral response is achieved in the 305~365 nm. The detector displays an unbiased responsivity
of 0. 12 A/W at 359 nm. This detector is bonded to a readout circuit with capacitive feedback transimpedance
amplifier (CTIA) structure. Two modules are put together to form 512 linear ultraviolet focal plane arrays (FPA).
The FPA is measured in 300 K and achieved average voltage responsivity 1.8X10° V/W, the blind rate 9.0% and the
response nonuniformities 17.8% . The measurement of signal and noise led to a detectivity of 7X10"cmHz"*W ! at
359 nm.

Key words ultraviolet detector; 512 linear; technology; GaN-based; responsibility

L5 5

B E AALEK (GaN) FE R AR K EORTE R SR
9 » GaN 52 HMA I A 1) A S8 A2 B G . FE
B BRI A i L AR SR AR R 5] T AR
WFFEN DL BAL B (GaN) B T A5y 2 T 44 ] 2 1) #48
25 A A = AR SR AR . GaN 2 5 A0 SR

i EHE: 2008-10-21; W Rl Fm A HI: 2008-11-16

i B R0 e Ak R R R L/ £ Ah
T A | I F O A A R A Tl T R L S P
PR L Fi5 e R SCAE T T RS A T AT RLR
A %, B o P 43 B g

2002 4£.J. P. LONG 2" 38 T 320X 256 A
JLE (300 nm~365 nm) 1§ AlGaN p-i-n £ 3 1f [4 %]

EEWHE: EEAAFAIEA (60807037,60708028) Fl vt [& Bk B AR G157 TR 75 4 A A U HE T H ¥5 B PR .

EE® T 3k (1975

E-mail: zhangyan@mail. sitp. ac. cn

)2 T RIS B 32 BN SR AN RN 2T SR 45 25 5 T A BF I



3516 ot 2

o i 29 %

R, 2005 AFEEPE L K2 R, McClintock 2t
B T 320 X256 AlGaN H 5 &4 5 1 [ 51 2% 14 »
HXF AR BT %A% . BN AE 2008 AR GE T
128 X128 H H & MEM &,

510 P L, 2R B BRI 25 5 5k B4 mT DA AE — 4k
] A3 2R AT BE 2 AR I oo, T /R g
F G T LS R M T S5 B3 0 s TR) e b 08 1 A
SR » ] Y A IE oA AT K 2R 9158 0 48 i 3

AR SCERST 512 T 2k B BRI £ - D28 1 25 4 L b
BHAEK ST P 5 H RS w4 T
il A, I 5% i 45 19 512 J6 GaN JE 58 /K 26 51 45
T AT T BRI R A3 4T

2 AlGaN it i fF il
2.1 &H Wt

AlGaN & 85 f it an sl 1 pros . s R
TR 5 6 N FE AR IR — A 3k b 4 A )
FHO R 552 1 i B 3 T A KRB B L AT LA
SEPR R HUARE B R B AR P T AR F . B T R R T R
SFEtAl L AIN AE R 2 b )22

K p-imn S5 48 52 BRI A 200 1 AR RN
o JET R p.ion K JE A S 1R RS R E W
ma o BE ., p-GaN,i-GaN,n-Al, ;s Ga, ¢ N 4% 2 [y 2%
HESTREAY IR 3.4 eV, 3.4 eV, 4.1 eV, i i I B ik
4 302~365 nm, Hir,n-Al;;Ga, e NAERNTE O
2R TFHEA TR 4.1 eV B F R, RA /N
T 4.1 eVISAS T AT LLEF i n-Aly s Gag s N F|
ik pi-N 25 X P n-Aly g5 Gagor N HRE T8 F il
IO B AR Uk 51 B GaN 22 EE RO, 7R A
MG A B F7E pon JZTE LH N & HL 3 b o )
I MO .
2.2 HMREKSNK

Bk R B MOCVD J7 #: 7F Aixtron 2400G3HT
REEKM . 55T RIME(MBE) 4: K (1) 25 M e,
MOCVD A 1) S 4E 25 1 19 U H 90 2 B K .
PERZS R = AL48 (TMAD) , = I 357 (TMGa) &,
SFIEERE 30 R ALTE (Ga J8 N R Al n BB 42 L 2
SR AR R ASIR AR, 78 8L 6 1 1
AR EA K AIN Z2oh )2, i 20 AR KR B 52
PRIZEERS e AIN AR KRB 32 5 4R G 1R A
Wi, Z FAKRIKAE KAl 5 Gag s N i-GaN, p-GaN
2. Hin-AlGa o N O St 4%, L F IR BEZ)
1X10%em *, JEREE K 700 nm;i-GaN 2 JE B Jy 180 nm;
p-GaN JZH Mg B2 . B4 o 3 X 10" em °, J&

BF & 150 nm,

1 FFIRGE GaN SR A 450 (1 A MK .2 AIN &
HJZ .3 n-AlGaN.4 i-GaN,5 p-GaN,6 SiO,.7 Au
HLHRD
Fig. 1 the structure of back-illuminated GaN-based
detector (1 sapphire substrate; 2 AIN buffer
layer; 3 n-AlGaN; 4 i-GaN; 5 p-GaN; 6 SiO,;
7 Au electrade)
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Fig.2 IV curve of the detector shown in linear scale. (b) data in logarithmic scale
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Fig. 3 Optical responsivity of the detector
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Fig. 4 Photo graph of the UV FPA
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Fig. 6 Histogram of the voltage responsivity
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