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Effect of Oxygen Plasma Treatment on Monolayer Self-assembled SiO,
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Abstract; Two-dimensional nano-array structures have been widely used in many optoelectronic devices
due to their excellent optical performances. In this work, nano-pillar arrays were fabricated on GaAs sub-
strate by self-assembled monolayer SiO, nanospheres etching. Monolayer SiO, nanospheres were self-
assembled on GaAs substrate by rotary coating. The order of the nanosphere distribution was improved by
improving the oxygen plasma hydrophilic treatment process of GaAs surface, and a large area of tightly
arranged monolayer nanosphere was obtained under the power ratio of 100 W +80 W, the chamber pres-
sure of 4 Pa, the oxygen flow rate of 20 ml./min and the etching time of 1 200 s. Taken this mono-
layer nanosphere as the etching mask, highly ordered GaAs nano-pillar array was then fabricated by
inductively coupled plasma etching. The reflectivity of the GaAs nano-pillar array structure was
found to be about 5% in a specific band by spectral analysis, which shows that light absorption can

be enhanced effectively and can further match the requirements of actual optoelectronic devices.
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Fig. 1  Flow chart of GaAs nanoarray prepared by rotary

coating
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Tab.1  Parameters of oxygen plasma hydrophilic treatment
(flow)
P RTY . am
‘ W, O, Wi/ ‘
IR E VA E il
a (mL + min™")
W W s
a 100 80 4 4 1 200
b 100 80 4 8 1200
c 100 80 4 12 1200
d 100 80 4 16 1200
e 100 80 4 20 1 200
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min; (e)20 mL/min,

Fig.2  Effect of different O, flow rates on self-assembly of
nanosphere films. (a)4 mL/min. (b)8 ml/min.
(¢)12 mL/min. (d)16 mL/min. (e)20 mL/min.
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Tab.2 Parameters of hydrophilic treatment of oxygen plasma

(time)
S Rk . Lb
. B R/ 0, e/ ’
BE R Ry T
Pa ( mL-min")
W \ s
f 100 80 4 20 240
100 80 4 20 480
100 80 4 20 720
i 100 80 4 20 960
j 100 80 4 20 1200

P 3 ANIR] A B A Ak 38R ) X 494 oK 35 9 FRE 1 22 114 52
M, (a)240 s;(b)480 s;(c)720 s;(d)960 s; (e)
1200 s,
Fig.3  Effect of different plasma treatment time on self-as-
sembly of nanosphere thin films. (a)240s. (b)480
s. (¢)720s. (d)960 s. (e)1 200 s.
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Fig.4 (a)Physical figure of GaAs substrate with monolayer
Si0, nanospheres on the surface. (b), (c¢) SEM
morphology of GaAs nanometer array surface. (d)

SEM profile of GaAs nanoarray at 45° angle.
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