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The Vacuum Pressure Effects on Electrochromic Properties
of Tungsten Oxide Thin Films by Electron Beam Evaporation
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Abstract

The electrochromic WOg thin films were prepared by using an electron - beam

evaporation technique.

The influence of the electron - beam evaporation conditions, especially the
vacuum pressure, and resistance of ITO substrate on the structural and
electrochromic properties of the investigated film was presented.

This films showed electrochromic behavior in an aqueous electrolyte of 1 M
Ho80,4. Among these WOg thin films, films prepared at a vacuum pressure of

1074 mbar were found to be most stable in terms of cycling durability. The

chemical stability of film against dissolution in the aqueous solution was also
shown to depend on the quantity of water in the film.
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HZo TP o] & 71T HFAUUAE dAUN=E MEstaA =
8ol FEgAA vz et oE AFFAA AHTel 5% ANE
ZAdtal (electrochromic window coatings)el Agd $823= A ol
d77 FFHD . o] EF L EF FL AFE EQE ¥ 84 o
TACE 719AQ] Mo o FLE WiAlgo] XAHDR HAEY
qUAZTES /A AZ F A daAzd AAZRY Z43E w1 g, o
E32 Debl1.2) o &l MoOy & WOg9 H7]8 AAMFgHs} Bud olF
Ee2dFAE &) MY, HEEA A7 (colorationmechanism) F3 .
¥ 3}7] 7 (degradation mechanism)#3E, A& FA Lzt x| Aok
A713 2882 B (energy  efficient smart window)ol W& 2L L&AF7}
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ARt A7H &Y aMiAe 7| B(substrate). FY A (transparent
conductor), A71AFZ M| & (electrochromic material), °]&XA (ion
conductor), ©]2# M & (ion storage), FBEA ( transparent conductor)
o2 FAHE gd3URezA 7MY FLE 84E AVFH FAFoH.

A71ARN EFL HolF% F7182, intercalatedABE FTEHY 73
dF7t Bol #AHT e AL HolFE AHEQA WO; & MoOjzolth.
ay A28 AAEde AR Jq4d d& &6 o] Aok {83
A, 58 FEHJ2E(contrast) ¢ FAFES 23 3o FE HE&
e E Holm Jdov, e H, D FA @A FIALE Fo AV
olAx HAuzn glo], olHF EAPEL NEAR TFH 5 7= 4SS
A 3ot olE A48 Aol Y F8A(aqueous electrolytes)<
AgEE AR wutel R4 ghg Azl WA 9548 A%< UehiA Y
F&d TIE FEL 9GS £33 AF7] dF AR (device)d] #E S
2% AJle Aoz BEasn Yo ayy {714 AAY(nonaqueous
electrolyte) & Al&33A =to] HIE L AZ Fv oy, e #4
FE9E g A B FA R, wepd @AY s vhee]
T Z2E AMAS A SoA el HFAME FrATIEE A7
FRHAG.

Randin(3]%< F&¥d WO3; #4E& 500CY olHE( acetonitrile) 3%

dimethylformamidedlA] 9043t AZF Folv AL AFE = FA 10%71
£8 =HAon RadRc. 22y 2L =38 o)A y -butyrolactone <}
propylene carbonate(PC)%& Al43d o] 43 A & F==2 Ao
29 s, 28U WO3/LiCl04 PC systemojAE FAIt F43 €49
<834 (color-bleach cycling) & 8 X2 AHAddd AF A Foe=
gto] E3l:= oA Yoyttt Morital4d)Se o HEsFe 944
Lio]<2] Ao 1 9<de]l L€ Auger electron spectroscopyst
secondary ion mass spectroscopy®l €8] A#E37IE AT, Sun(5l5L
WO3E F&#5 = 53¢ 4 E F<U(oxygen backfilling) 3t A=HH oxygen-
enriched &2 34 AHY SFoMz PGl AL FFIUY. 28y
Arnoldussen (6] F3d WOz¥ge] J42E FYAA EE 742S AL
F s e aBYL Srdoed @AY FAFrde FHyHAGT
Badgioy, A7AAA WOz9 AP dajye A7HA It

metd 2 Ao = 72E AMsEE AEAAM ITO(indium tin
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oxide) glass¥el WO,& AAHYoz AFxd na A=std 27224
=43 vto] A E BASYT

1. 49

WOgttete ¢ %9 WO, granules(£% 99.9%, Rare Metallic Co..
USA )< At&3to pellet® THE9] graphite cruciblefol] dolAf,
Az Qo] oA ITO-coated glass(F7 2000A, BAZ} 1028 )71 <
ZZAA AZFstYgth(Leybold L560 ©14). 7|#-& graphite cruciable¥l
20cm H¥E 2o AASH TAH= T AHALE FAAATG. 1.7 KeV, 0.2-
0.4 mA9 A=A v¥]gdE WOg3 pellet¥lol focusingAl#d HA71# AAFH7
2 Z2E 10 A/SE 39 AEE AR, A Age WOz I FA=
quartz- crystal thickness monitore] €3 400 nm@Aon}, 472 79
=93t ct.  X-ray diffractiond] 933 FxE yFAAd. FAH
chambert] based&-€ 9 x 106 mbarZ & Fof}, 34 E FYsl] AF=E 4
x 1073 - 6 x 1075 mbar2 W3} AF|EA AIRE AP, FTFE =
NEE 238 37 AAA dAA e & A&

WOj3/ ITO9 ol& F¢ wg& ZAE7] 938 three-standard-electrode
electrochemical cell(EC)< A3} st t.

H+ ion sourcet 1 M<e| #4E 283t WO3 / ITO %2 EC
celllolA working AFOo= AlE3t3, Pt wire= counter-electrode=
Atgstgtt. =& HYA4dL  saturated calomel electrode(SCE)e) thal
235, el 4 WAL 1 x 2.5 cm? foH, FA3% @4F A7
8- & potentiostat(PARC, Model 273)22 3ol A Aol A7F HAt.

EC cell& ol&3dad AW A3 gAg vt A7l Fo] go] FHLE
AslE, g 10 nm9 goldE Held FAANA A=A L F7F Ad Fo A=A
#u)7 (Hitachi,S4-2700) 22 2% s~ @At w9e F34e
¥ 3} spectrophotometer(Kontron Inst. Uvikon 941 Plus) 2 UV-VIS
499 FHLELE ZFHEIYI. Raman 2HEgE double
monochromator(Jobin-Yvon U1000)¢} Ar ion laser(514.5 nm,100
mW) & A &3] gte] H3le] 2§ bonding AHE ZAMSHRT
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3. 4¥23%

ITO - coated glass?]® o] AANLoz AFE wWild o} S
4000A9] WO3; 9t9HS FRAN F #2713 4 9 JLHEAS S A 23S
fo3td o-g3 2o,

CV A38Z2438, IFX 4 x 103 mbar. 5 x 104 mbar 2 6 x 105 mbar
AM AZE o Hijes F2 S IHEE £ETFR 1 Mo B4 £290 1
€90l glon FFE 104 mbarolAr AZRE ANge A3 @M AR S
603lo]d WMEANF Fde ¥ W-098 AR FoAYG. 8z
BAFZE F249 94 a9z HHAAY, 303-60319 FA3 @9
£BAY AsME CV 2MEHGE 2 WS Holx sl

Hatg %o 72E AAY JEs ALl vAsA 258 ¥ ukE o2,
H37H B0 1Y A i A2 4P @ Fdo F=z2 A o
TEERE Fo| FAEE FLATE H 71dEE € + ARG

* 2 AFE 19944E BIHAUe] 9AAEARAA AQez 1
%7 $9ERAY(AALE 941-0200-042-2)
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