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Strain-free AlGaN/GaN Nanowires for UV Sensor Applications
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Abstract — In our experiments, strain-free nanowires(NWs) were dispersed on to the substrate, followed by e-beam
lithography(EBL) to fabricate single nanowire ultraviolet(UV) sensor devices. Focused-ion beam(FIB), micro-Raman
spectroscopy and photoluminescence were employed to characterize the structural and optical properties of AIGaN/GaN
NWs. Also, I-V characteristics were obtained under both dark condition and UV lamp to demonstrate AIGaN/GaN NW-
based UV sensors. The conductance of a single AIGaN/GaN UV sensor was 9.0 uS(under dark condition) and 9.5 uS
(under UV lamp), respectively. The currents were enhanced by excess carriers under UV lamp. Fast saturation and decay
time were demonstrated by the cycled processes between UV lamp and dark condition. Therefore, we believe that
AlGaN/GaN NWs have a great potential for UV sensor applications.
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Fig. 1. SEM image of AlIGaN/GaN NWs grown on r-plane sapphire.
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Fig. 2. Room temperature PL spectrum of AlIGaN/GaN NWs grown
on r-plane sapphire.
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Fig. 3. Micro-Raman spectrum of AlIGaN/GaN NWs grown on r-plane

sapphire.
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Fig. 4. SEM images of the processed single AIGaN/GaN NW UV sen-
sor device (a) top view (b) cross-sectional SEM image cut by
FIB after Pt-coating.
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Fig. 5. Micro-Raman Spectroscopy result of the processed single AlIGaN/
GaN NW UV sensor.
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Fig. 6. I-V characteristics of single AIGaN/GaN NW UYV sensor device.

DS(

AlGaN/GaN WAl o] Haks S5 ElE vbE7]e] S-28ttt. H
A o] kel S 2AKFAS wle] dHojEjoln zteld o <Qls|
excess carrier’ | A Ho] A7 AR 7T 57181954 & = Tk &b
YA FAF AFTZ A2 111 kQelA 105 kQOZ °F 5%7} TAE]
S & 4 STk Fig. 60 ¥ 19 F24 o 778 F

& Zloltt.
A9 g Fa @7 2ol AR S e
gk, ol Aol O] Aol AN Aol i

Ao ZAE 2ol mEAIR] 5 AR whE A Re] viskE S
Atk Fig. 7 A ZAtel] M vhede] A7 e s S7P)
- SA0E HAAFE AR Ag AR & A7) st g
Efjol] o] 27|7k4] oF 3027} AE%Y saturation® $- R[S xjck
) i YAEE Soleist] oF 80k A% 2wtk L 2o
2 Ak el e dobrr] QlEl FUE AAE 4 3] s
om A% oy Fekuke &9k 8l MFRFke] 71 At §lo] 2t
s3Ittt
Fig. 8& 20% 714 0.7 2212 AR Alof| &3} =)t
o]E] o]t} ofg] Me] o e SZHARI Whg-5 Kol EAS &
Alstar glom A ghol FolEA il fiAE= 21e HolErh
2 AelN TR AL, UV ZARR Q8] 375 2
= 4= 9t} o]3k @E0] Nweol| 2t o} HFagol M3}
I = 7FsAdol Atk o] AgelA] A2 @ AlGaN/

o2
2 9 o

== H}-

gul

K
K
o

o]

(8]
fllo

o |
o

=

oX, ot
MHN



Strain-free AlGaN/GaN A2 AAG- viead A} A7+ 75

9.1}
9.0
g
= 89}
8
8.8}
8.7
0 50 100 150 200

Time (s)

Fig. 7. Current-time data under dark or UV condition.
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Fig. 8. Reproducibility result when UV exposure and dark condition
were cycled.
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