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Preparation of Vanadium Pentoxide Films Derived by
Sol-Gel Process and Forecasting Film Thickness
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Abstract: The V,0; films have been prepared by Sol-Gel process with the V,05 as the starting materials in
this paper,suitable for the preparation of the technological process and the technological parameters. Through
calculation and theoretical analysis of the different coating methods for colloidal stress, obtained V205 thin
film thickness forecast model.When the colloid viscosity for (1.0~3.0) Pa-S, film thickness for(0.5~ 40.0)
pm, using this model can forecast film thickness.
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Table 1. System resulting data of standard expriment

F 1. FERR AR REE

JRRKERE  WINEIE BERE TRIRRE B
(Pa*$S) (V) [H(S) (mL/BR) R
<1.0 ~100 30~40 5 1~4
1.0~2.0 135~140 60 5~8 1~4
2.0~3.0 145~150 120 5~8 1~4
3.0~4.0 155~160 180 5~8 1~4

VE R TTFR NS KX BEXE = 70X 17X2 mm; 1E 4
i K= 25X25 mm, 40X40 mm;

Table.2 Suitable technology parameter of table spin-coating set

2. ARNIRNERABEETIZSH

JRARKGRE RO e iy ] oI B
(Pa+S) (r/min X 8) (mL o
<1.0 400X (20~30) 5~10 1~4
1.0~2.0 560X (20~30) 10~15 1~4
2.0~3.0 600 (30~40) 10~15 1~4
3.0~4.0 720X (35~50) 10~15 1~4

W EBAE, K= 25X25 mm, 40X40 mm; JeAE: 5
D

RIREEH N T 225 KM AT vk diriR
IRETRBLI R B AT TR IR B R . M3
CAM e NIRRT A B E T ESH, Bl
EHMTZESH, WK 3.
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Table 3. Suitable technology parameter of dipping-coating set
R3 RREAEEEIZSH

JiE Akt i P TR VRBL IR
(Pa-S) (mm/S) (mL) &9
<1.0 3.0 1~4

5~8 (KT
1.0~2.0 24 Wi 1~4
2.0~3.0 20 10~15 (IEJ7 1~4
TEATIR)

3.0~4.0 1.6 1~4
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Fig 1. Force analyse of colloids on different substrate
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Fig 2. Force analyse of colloids for spin-coating film method
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Fig 3. Force analyse of colloids for dipping-coating film
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Table 4. Major parameters of the colloid and thickness of V205
thin film
F 4. RETESHEM V.0, BEEE

2 5K 35K 555
P pC (g/em®) 1.23 1.40 1.19
K% n(Pa « S) 1.8 2.0 1.4
T (kg/(m * s%)) 0.12 0.13 0.11
wipe e THE(SEM AT 3.6 4.0 33
() YRIBECHe ) 9.8 9.6 9.3
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Fig 5. Relations between thickness of V,0s thin film and revolu-
tion of turntable
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Fig 4. The thickness of V,0s thin film by SEM
4. SEMEME V,0; BEEE 1)

Table 5. Thickness of V,0s thin film by spinning method
R5. HEREHEEEEum)

ne 22 3 5l 5 5l

(min) o e W FE W TR

600 1.238 0.455 1.088 0.455 1.278 0.470
500 1.783 0.655 2.566 1.073 1.840 0.672
400 2.786 1.022 2.447 1.023 2.875 1.049

300 4.592 1.685 4351 1.819 5.111 1.820

200 11.143  4.089 9.793 4.093  11.505  4.096 (DEE~13um; ()FEE~09um; (HEE~0.7um
lg 5 j'\j ﬁ? 2 % V,05 Eﬁf ’fZIKY/% ﬂil] V,0s @ Hﬁ SaRT) H;'E E Fig 6. Thickness of V,0s thin film by SEM
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