J. Korean Oph. Opt. Soc.
Vol. 13, No. 1, pp. 27-30, March 2008

DR K st E = AT
56_65!' 198 X'IIZIE‘&I' —r% Ul)é—l?él Vzos t—l!-gl-gl :Ac-)l’uo:ljl'
S - MM - FFH
pep R SIS A ) *74°hﬂhﬁ Q733w
(2007 11€¥ 14 wkS-, 20073 129 10Y A4 E Wk
A B =7 A4 V059 cathode®] 0] 7Fssithke Aotk wh: 1183 113 G52 S o851,
Au| AL At 2 A7t Eetol= 71Eldl TG FoA Fsta AgEH o2 Hlx AR V,0s Wk A x5}
95‘&} 100, 150 ¥ 200°CZ 10%3+ Exjej7F 5% whete] FHv A2} sfads A WAL FAH HArdn] 4

A=)
77} 24

slsich. sk 42)

probe microscope=

AL

o
v e

o Bo}a Eahgo] 95, uhuke] WS Aol

FHol: V.05, €52, FI&

AT, BhEte] ThA g o X o] BEaEdt 1 ARVE
257} 100°ColA 150 & 200°CE Z7}3to)| whe}, wheto] Ex}
£o 71adls AS W) vhuke] 38kd EAJS THu| MR

Tt

23 H8E V,05

ultra violet-visible spectrophotometer2} Scanning

A= nigko g E2E Aotk FE: 100°C

wekg A2 5 A

ufola® HAAEste] WA HT WA A 1%
3} 9 vA|sle] we} o] & 7Rk R 3 A, Zubd 1]
Al AR} 224 Ade] d ARz Eds] [l
Ao, 53] 7les e 1'?—1'?534 o] B Aofle F
W3] 29] on-chipdl 32 on-board FEje] 2771 S5

71 ]Z}o}"i‘:} oo} 2 Fx ]°ﬂ AoA AR 24
A 71A FF 24 55 g duA ] =
2Akel A7 7} ozl Aol Fetehe 24, 2Hd JH)
o] AA7E dasH dot. vitdAle A5 Hajd 5
EE TALLT aAPGE vieto g FAEERE I3 5
A, A B, 2 A 2 a8 3 SN

-0

o= YERITH2
H AN AR 24, 228 DA77 2 MEMS
(micro electromechanical system) U A|H o2 Z}3gREal
U= vt quu U=5-2 2 (cathode film) V,0s, LiV,0s,
LiMn,O, 2 LiCo0O,9} 2+ A13}E ubato] #Aale] 24 o)
53 Qeps, FEBA Y BS $5T 7HAHS BolE 3
o7 dEF o, 15v-20ve] B A9l v oz
U 71AE o] QLo AsE 7414
Aol Ha) WA WY A Lo} =
ke HolH A7) F5& o)Fw ik,
ol AstEA F vhhEAtskEAlel o

& 4

oT op:]‘ﬁ

W7} 3, Aol ol

=31
ZO O]

SR

3 52

WAIMAL CI2ERY: ZZFS, 302-718 THAZSN M2 JtnRis A
TEL: +82-42-600-6333, E-mail: jerngju@konyang.ac.kr

fHS =

HO

2 O 1k

27

22X A4 o] Murphyol] &3l 1979 Harw %6
T AFaAPNE] B A7 AF7HA Bol o)F

AT e, At ugdel 2gdnd o £
& 548 etk w13 d AshhlEe e oux 2
Ly

a,

HhA 82 (capacity) 2 A 27t &o)3tar 21E9] inter-
calation?} g4to] golaith= oo o}, o] HiE
AR Ashihvs-e glFY Aol Bokd w HI7h
AAQ 7z Wy} Jegu]o] AR 7o Azet
A7} @A = x| o] &-5F HAA] A gl HlE)
M4 AsiEol B $48 549 Mol o 1
a1 wf Qe

2 AFolMe AR visl 71T BellA o ¢
53 B2 Uehlie mg2e] sitES cathode %
Az qesig). =3 A9E YR e 249 1

S B3 A Aol Jhssitt Bl dFEY
(thermal evaporation) > = cathodeZS A2}t

B Ao 948 thE cathode”} 312 G4
RS AR A7g73e] Hololrt AAEAES Uelli=t
gl AkshihEe] 74 v JHEE AR5 U

ElE 2 Aol A cathoded] ¥d¢] 7Fsslthe= AHoldh.

=
e

= =
= B

welA] B]1A A cathodeE zte vlek ARE= 718 AL
A 4= gl MEMS A4}, 313HE HEeA] = 31EA;
=]

AGe) Flgel vl$ frelshe e B2 Aol 1d
A9 A F9Y 271 - W7} 240 Y

=

AR o]

a2

st
St

KJI|



28 FHA -
80| 7¥sal Hv= Zlelot.
AEeH

V,0s BHehe A2 29 (Sam-Han vacuum development
CO, LTD)H= l 88t Azt eH, Fig. 10 & A
o] AR FAEE YERA

5.0x107° torri working pressures -frAIgH 5, A 2] A
HE do] S35 AAskt. 7133 source Atolo] A
= 20cmZ 143, source= Mo-boatS AHE-SFA T
AR Z = V,05(99.0%, powder, Junsei, Japan)=S A&
skt

Hn| 48 sodalimesilica dide glass(Paul Marienfeld
Gmbh & Co. KG Germany)s 71#0. 2 AM8319 0™, 7]
Fo] A7)E 25x25x1.1 mmlE A= 11 V,0; vkt =32
Al 713he] ZEA AL 20x20 P2 LGS FrA15HS

o /\o]-%oﬂ}v] /\1/\] 0]_0:1 Ouz] _Z_;d-o] QJ.EE] }\]Jil_Q_
T8 719] B4 A7]=200A 100, 150 2 200°CZ 10
1 A E s

V,0s BHate] 7|9} EHAE = Slide glassl|] 5-2H4 vt
oS 33k FAZEEZ=47](Zygo, NewView5000)$} Field
emission-scanning electron microscope(FE-SEM, JEOL,
JSM-7500F+EDS, Japan)S- AHg-ate] #aatgon, upat
o ANGGANe ERee FHH] A Ulra
Violet-Visible Spectrophotometer(Human Corp., X-ma 2000,
Korea) S ©]-8-3l] w17 917} 200~900 nme] % & ol A
298 F, 5 W= olg3jel vheie] W=g A
AlAFs} T Scanning probe microscope(SPM, XE-200,
PSIA, Koreg)& ©|-&3}e], vtk Fo 279 A47|7-¢}
= AR 2R

=z
.3

' o

HL ok

Substrate preparation
Slide glass

Pretreatment of
substrate
Cleaning with synthetic
detergent
& in sohic bath

V,0; (99.0%, powder)
VYacuum pressure 5x10¢ torr
Mo-boat

Thermal evaporation

Annealing :\l;l] 150,200°

C, for 10min,
in air

SEM, AFM, UV-
vis
spectrophotomet
er

Analysis

Fig. 1. Flow chart.
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Fig. 2. FE-SEM cross sectional-images of the V,0Os films
on glass substrates as a function of annealing
temperatures.

Fig. 3. FE-SEM surface-images of the V,Os films on glass
substrates as a function of annealing temperatures.
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Fig. 4. Visible spectra of the V,Os films on glass substrates as
a function of annealing temperatures.
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Fig. 5. SPM Root Mean Squre (RMS) roughness-images of
the V,0s films on glass substrates as a function of
annealing temperatures.
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Evaluation of Transparent Amorphous V,05 Thin Film Prepared
by Thermal Evaporation
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Purpose: This research is that V,0s cathode's composition is possible in low temperature. M ethods: Transparent
in visible spectra range and crystallographically amorphous V,0s thin films were prepared by simple vacuum
thermal evaporation on soda-lime-silica dide glass substrate. After annealing at 100°C, 150°C and 200°C for 10
minutes in air, the surface morphology and the fracture-cross section of the films were investigated by field emis-
sion - scanning electron microscope. Transmittance in visible spectra range and surface roughness of the films
were analyzed by ultra violet - visible spectrophotometer and scanning probe microscope, respectively. Results:
As the increase of annealing temperature from 100°C to 150°C and 200°C, transmittance of the V,Os films
decreased. Optical properties will be fully discussed on the basis of the surface morphological results. Conclu-
sions. Opticd transmissivity was superior in case of 100°C, and could make amorphous V,Os thin film that sur-

face quality of thin film did homogeneity.
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