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Colorimetric Characteristics of an Electrochromic Display Cell
with a VzOs Film

Teruo SuiMmoMURA, Takashi FuruTa and Masuo YAMAGUCHI

Department of Electric Engineering, Faculty of Engineering, Kyushu Institute of Technology,
1-1, Sensui-cho, Tobata-ku, Kitakyushu 804

Colorimetric characteristics of an electrochromic display cell with a V:Os film are discussed
from the standpoint of the color difference between the off- and on-states of the cell, compared
with those with a WOs film. Since color difference is made up of lightness index and chro-
maticness index, characteristics of each index are shown as a function of the charge amount
injected into a V20s film. The value of chromaticness index is 3 or 4 times as great as that of
lightness index with increasing the charge amount, and the contribution of chromaticness index
to the color difference is greater than that of lightness index. Color difference in reflection
type exceeds approximately that in transmission type by a factor of 2.5.
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LT3,

Lo KEBEREBE LIV RF L0MEH S
ORHFRBEZOY, BOBA»ORHE LIHERSDDT
Pk >ThHB. EESRChET WOs £ ECD
O & JRRES Y B X OEBRIES KoV TH
& Lichs, V205 € ECD ofilfafttic o0 TiRASH
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Fig. 1 (R, ViOs i3, BUMEE (TO W) %
A—F 4 VI UIeH 5 AER LICBFE - LB ICKD
PRI LTz, Fib b, VeiOs K (B 99.9%) Z8e#l
RicED, F534 K8y 27 ARNTRE 120CTHELD
B Ta #— Fic AN TES L. #EELKH% Table
1 1TR7. BEERKERBFEZERAVCEEE =% —
(ANELVA EVM-32B) ickb#lE L. BEEHESE
ER+3UVUTTH 3.

MRIBHEER ITO &L, BMEBE V205 K&
MBEDOBic =4 7 ahN—7352 (0.12~0.17 mm)
ERAR—$ELTHERLTY Y 3 vREEFICXEE
L. BEWKIT 1mol @ 7oL vH—Kix4 b (99
%) BB Lr Yy M 99.9%, /K4 20 ppm Ll
F) EEL, F54Ry 7 RARTRE 1200TKk3%
+HBkELLLSDERVE.
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2403y a—4% (SONY SMC-70) i 10nm
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1o 3HEF7 4 v 2B LT SRIBEE ROBZ B £
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ECD +wvicxtd 3 BEFINM & EENE & O RREBD
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5.

AE*=T[(4AL*)?+ (4Cuo*)2]? (1)

ACu*=[(du*)P+ (dv*)?]/? (2)
TTT, 4L* 34+ ) v 7AEDZE, 4Cw* 324 Y

w7/ uvDELFEINZHOTH LM, TCTR

BAEFIS ¥ (lightness index), faBE#E¥ (chromaticness
index) FIERZ &FICT B, Fiz, dut, dv* BERE
DBELEDOENDEZRLTVS. b, mEELHETS

L
Glass YT T T T T T T T T 7777777 Table 1 Condition of deposition on V205 films.
substrate V; Os :
Film thickness | Vacuum degree Velocity of
ITO Electrolyte L deposition
<1 Spacer (A) (Torr) (A/miri)
N 3000 3x10°8 75
4000 4%x1075 ’ 83
Fig. 1 Cross section of the structure of an 5000 3% 10-5 108
ECD cell with a V205 film.
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Fig. 2 Block diagram of measuring system. CE: counter electrode, WE: working
electrode, V : voltage, T : time, I : electric current.
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Fig. 3 Spectra of an ECD cell with a V20s
film (film thickness: 3000 A).
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Fig. 4 Spectra of an ECD cell with a V205
film (film thickness: 4000 A).
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Fig. 5 Spectra of an ECD cell with a V205
film (film thickness: 5000 A).
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Fig. 6 Chromaticness index 4C..* as a function
of the injected charge amount @ mC/cm2
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Fig. 7 Lightness index 4L* as a function of
the injected charge amount @ mC/cm?®
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Fig. 8 Color difference 4E* as a function of
the injected charge amount Q mC/cm?
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Fig. 9 Lightness index 4L* as a function of
the chromaticness index. Broken lines: an
ECD cell with a WOs film.
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Fig. 10 Variations of the chromaticity coordi-
nates with increasing the injected charge amount
for ECD cells with a V20s and WOs films at
the fixed film thickness, 3000 A.
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