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Deposition Behavior and Patterning of TiO, Particles on Hydroxyl Surfaces
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Abstract: Three kinds of hydroxyl surfaces on SiO, layer are compared. The hydroxyl surfaces are formed by
exposing the SAMs or the bare Si under UV light, and treating the bare Si surfaces only in piranha solution but
not under UV light. Patterned TiO, thin films were fabricated on the Si substrates with the methods of UV
irradiation and chemical bath deposition. The reasons for patterns formation were discussed in the view of the UV
light, modifications of Si wafer and the aqueous solution. It was found that TiO, particles deposited onto the
unirradiated regions. Different trapping/detrapping dynamics of the electrons and holes cause the holes to
accumulate at SiO, surface in the irradiated regions, and restrain the deposition of TiO,. The photoresist or self-

assembled monolayers is needless in the process of patterning, so it is a simple and low-cost method.
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Fig.1 3D morphologies and cross-sectional profiles of the patterned TiO, thin films
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Fig.2 SEM image and energy dispersive spectroscopy of
the patterned TiO, films

PSS “ A% 7 SEM B 7R S G X, EDS 45
FEHIWE X Ti & T2 X4, TiO, 76 22 1 1Y DL
N . P-OH>UV-OH , # 1 B 2246 3R s A 11 75 4
FUAS R B e A 2R 1m0, 17 SC b B XCRIR B IX 2 0y
FRFEFRI AN B il RE A% AR 1o 11 52, 3k 100 Y 3 o 2
R SRFAES, CIRAE MR IERTR TR
AT ERE ARy N MOBIR BE R W 3 A
e
2.2.1  JEIEXTUUR TiO, B )52 1

SR A B P A A T 4 B FH 5 3 288 R ik
) T S8 05 (181 3 FiT/R) . A8 4R T 200 nm Y 5%
R B0, M A A /N T 300 nm
(58 A | 33k e R I A8 19 45 1 (<300 nm) A& 3
R A EESPAS I E N

P 4 S ik R BEOR R BsF R] J5 DA TiO, B8Ot 2%
SRBEE F, E T L B APl BE s ] e
K% BT A EE S0, SEIR 30,60 min J5 LA BT
A5 A P ZEAR B | i T LUAR 22 | 24 RR s i) 14 51
90,120 min, i1 FHIE M7, B S 58 4F  SCr g HABXT H
SIS HBBE G HE 90 min K IELT

CINUNGE SRR ER RS 18 Y] s 0) - - ]
LT3R B — 5 11 B s ]
222 T A AR A BT ZETE Y 5 )

XPS 4 M1 22 B 6 B AT 5 (B R 45 ) IR Kk A 0
7 1) B ol ok g 5 55 1 B AR Ak BT LR AR BEIE R
SR AR LA Ak SRR EE R S5 K06
R RE Fr AH EE | B2 fal oy B /NCR G IR Oy 50 DB IRS
ANTE30) TR RIK  NGEK A B LA T A SR
(1) TiO, FIURL I 7 2% /K M B 5 i B TR (HaX 5
LIGARFTF A, HUL KM 2 5 A RIE B 2R
R

2 piranha WAL IR EE R K2 Si0, IR A
(1.8+0.2) nm,, K HARZEHCE 7L piranha BT P
Si0, JE R RS EER Y S) HIF A5 6% (5] 52 1B



138 o527 &

3 UEOEXS AL TiO, W Y OL s B U 18 R
Fig.3  Optical microscopy images of the patterned TiO, films™ filtered by (a) quartz or (b) glass slides
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Fig.4 Optical microscopy images of patterned TiO, films prepared on Si wafers treating with

30, 60, 90 and 120 min UV light
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Table 1 Effects of different treating method for Si wafer on patterns formation

Treating method Piranha Aged for 2 weeks 800 C
Thickness of SiO, / nm 1.8+£0.2 6.0+1.0 5.5+0.1
Clear patterns Yes Yes No
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Fig.5 Optical microscopy images of patterned TiO, films
from K,TiF, as raw materials
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