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Abstract—The characteristics of response time, memory time, stability, coloration and bleach of electrochromic
display device using WOs thin film were studied.

The structure of WOj layer deposited by ri-sputtering was identified as amorphous one.

The coloration and stability were dependent on the WOj film thickness and showed the best performance in color
and stability at 5000A.

The addition of iodide ion into gel electrolyte interrupted the oxygen evolution reaction on counter electrode and
was able to enhance the response rate and stability of ECD cell.

In case of WO3 coated counter electrode, the hydrogen evolution reaction was interrupted by tungsten bronze for-
mation in bleaching step and the life time and stability of ECD cell were improved.

LM (LCD), #3%+](VFD), Wil 2 = (LED),
2ol 3 A (PDP) 5o A&stsy gledl, A
Z Azr]71e wuig4l wp[1]ez A FA Electroluminescent #4] (ELD)$}+ Electrochromic

633



634 ER-RN IR

FA](ECD) 5 Ar|jas= gaut
ol A Apalchel ez FAlie] ®
ol\;},

ECDe 2|[1-5]% ATFdolA] Aoz Absbat
9 a3 AR spdR o g AL ehl L B B
o] Ealr = wislr sk @AME o] 83l zlolc}, 71E
A Aol wlE] AAow AHEE R A F

A17b Bl Adwsla, FEAge] 0, 9
24 AR 9] Akgo] shsata, AHEeE WSk B
I bl g A} spsE d 58 B . b

ol ofelsbx Zu

Aoz Ausln

A, B-gaagol ol w wbME Ay FA 5
obal v|gH o g si7alor H AR po] 9l

2 E7zle] 7% Bl aA F7]4 ECD2t #7174
ECDZ oi¥xct, 714 ECDe AHo|dEAtsE
(WQ,, MoOs, Ti0,, V.0s %)% 32 3 7o
A 2o] ulel HAA Az} nAANDY o7 5
o], 47]4 ECD: Viologen ¥ f#=4% gz I
Ziolch,

A Adgst AdFa
o] 93t o v ol Azakel FAAE ehdL
o}, oda|H Ao ol FuintEe fleze
ol g WO, %3, A Tolde] 7kl 52
4 et

B o FoaE f.2Eole] Az
S Asted Alztel 7has, Rk A
WO, %29 stk o dlHFol|Me shawgAlE
71sksieny, w3l olo] dfF w54 W WAEAS

d-zAbslaiet,

=
<)
tr3
(@]
o
1%
2
L
S
u
o plo

s

it

2. o|2% uid

-1, LRI &A|

E3telzb7} 2alle] Electrochromism[1]-& 713 &
o] olFsle] Sredl, AbFlEAE]l, THAGMES olu
o} ¥ AH HE =39 ﬁz%-?—xf—'_ A 2 Q) ond c}
Aol FAo| 9l W 22 Feol2d fxbrle W
9] A%-& 59 67} 3‘7&014 Feol 7.9 29 3719
Atolell giet,

olxe] F7hHal Axbrbe 7hAl %1‘% oj =l
239 Al £450) gl she B AR
IR ko] YUxlol HEE FEE 9}4 ojof]
3k 2dlS Fig, 1ol vebdQich,

olte Alely shredodel e HALEake] &

slofa] Foll 2 iz Aol o] melck

slstEst H26T M6z 19884 12E

Fig. 1. The model of valence electron distribution
in tungsten bronze.
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Fig. 2. The schematic diagram of optical and
electrical detecting system for ECD cell
characteristics.

CH : Chopper PM : Photomultiplier
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DT : Detector ECD: Electrochromic
FG: Function Generator Display Device
LS: Light Source
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Fig. 3. The schematic diagram of electrochromic
display using gel electrolyte.
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Photo. 1 Stanning electron. micrograph of the
tungsten oxide film.,
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Photo 2. ECD cell using gel electrolyte.
[Coloration(left), Bleach(right)]

[=§
Film¢ 2247} viAd A4 AL o

ECZ¢] WO, Film 5743 l upZ A B S
Aat7) glslel WO, Filme 77 17
2471 ECD celle dAASE -1.2VE °L7+owl A7k
ol whe PAERSHE FE 73} Fig.ssa} 2ol vhehid
o, o aezyE % & %ol woa%sx %77}
5000420 7% WAl s} opssieled], olE FHo ot
et A[10)59 AHse Aolch, f&z& WO0,% 2]
=7} 1700A2] 29 Filme] oot el st =l
whsle] 5000A8 73$E Aol 48l WO S
=57} 5000A% 7% ECD cell®] 24 =l A4t o)
A1B-A}A1-2 Photo 29 vERASL

Lol N

rox

7
7
7

4—42. 6N HzSO4’PVA'A|203'Si029-I 1P S b R
ITO #A3%ell WO, % 5000A 2471 EC AF¢
ZAATo 2 Fxw 6N FAk-Zeju|ddF .ol Foh}.

Ae}7e A A2 g ECD celloll s3] bl -4
g+ FLIV, ¥2,5V, F3.0VE 3l 1& 7o



100

Sapol = uturg o] $% AU EZ AR FA LA 22 Eole ATt

637

Degree of coloration (%)
w
<

Degree of coloration (%)

100

Degree of coloration (%)
[42]
<

1 2 3 4 0 1
Time (sec)

2

Time (sec)

3 4 0 1 2 3 4
Time (sec)

Fig. 6. Change of coloration degree (F1.9V,F 2.5V, T 3.0V, pulse/sec).
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