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The: mvenuon is 1llustraued merely by way of example, m the accompanymg
drawings, in which:—
Figure 1 illustrates schemaucally the operauon of a passwe-type display devxce
45 aocordmg to the present invention; and - 45
_ Figure 2 illustrates one embodiment of a passive-type display device aocotdmg
to the present invention. .
' - Figure 1 illustrates, in partxcular, the potential distribution in a passive-type dis-
play device according to the present invention. The display device has a first electrode
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The invention is illustrated, nerely by way of exanple, in the acconpanying

drawi ngs, in which: - Figure 1 illustrates schematically the operation of a
' : H ~i nventions and
- 45 Figure 2 illustrates one enbodi mrent of a passive-type drsplay devi ce
‘a rding to the present invention. Figure I illustrates, in particular,
‘the potential distri-bution in-a passive-type.dis- play device according to
't resent invention. The display device has a first €lectrode 2
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~ play. |nc§:g§‘ e 0P bartiad YL %ﬁ% i ot the

-~ first el ecdragg enermwom axltﬁﬁﬂy,\ﬁﬂg@éi:, ge’iihﬁmhi giallysnﬂmbdd e.-The first
el ect rode \Ivhmhstherph"g rf@ af‘d ‘T‘hé"‘H’E’P&P’“ m‘;\m%f which is a
sol i d! ymﬁ‘ﬁ%ﬁ? %{L 'ﬁ‘;ﬁ ch the first
el ect?ode 'S q:g; b in 50di ment descri bed wi Hl reference
to Figure 1; the first. el ec- SDtrodell of silver has, on-its surface,
silver oxide. The fi rst—eﬂe@i"r “t®Hyade of any one of the
followi ng netals, anti ny,. ten ermani um and bi snmuth on which there
is a coating pfsevanugﬂgﬁ |ai@hytddﬂ@sm@<hdm @énmm @xi de and bisnuth
oxi de. W t ¢hown inj Kigte 2 |Acirétrelpctender6 chadeck antinionyiis pmttdrbyalrww_,_ oxide on its

35 sur fiape of 3 ed to occur:
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jsa xito te 5 through one of two apertures . 45

12 which are then filled with antimony balls' 11 and sealed w1th a bonding agent 12.
The electrical lead wires 14, 15 are electncally connected to a decoder/dnver terminal
of circuitry of a quartz crystal wrist watch so as to display a time. indication. The
display appears reddish-purple in colour against the background of the substrate 35
50 which, in this case, is white. The display is very clear and a d:splay dev:oe of r.hxs type 50
has funcuoned for one month without trouble. _

 WHAT WE CLAIMIS: —
- 1. A passive-type display device compnsmg a metallic ﬁrst electrode a second
electrode and an electrochromic electrolyte solution therebetween, the ﬁrst electrodc 55



40 | eadM\re 15. A segnment pattern.as shown in Figure 2(b) is formed

froma trarent 40 NESA (Tr-ade Mark) second el ectrode 9 deposited on a
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* plate 10 and theleamlyatsdslatoﬁ Edaﬁﬁ 3aa¢roo§w“bmgenaqaﬁrdeurvmgme4&mm whi ch Ve
are then filled with antinony baIIs 11 and sealed with a bonding agent 12.
The electrical lead wires 14, 15 are o aIIy connected to a ®
decoder/driver Sterm nal of c@crﬂ-ﬂtr_w of/ s Hys¢2aBnwi st watch so as'
to display a time indication. 7hd5di $play g ear? 'éjdlsh purple in col our
agai nst the background of the' substrate 5 50 which, in this case, is

white. The display g pH&fidteof b ad/addh Ring boafiae decsﬁbsﬁxjﬂﬂph%dﬁuﬁpﬁetaéo has
functioned for one hmhlmﬁia@dﬂecummmy:é/‘!dﬁﬁo haddr $Eenated by phssing
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first 15 el ect %ﬁm BN yngstey, gepmanim apd) bism PR he -
power source 4 to gd %‘&p ..-g : %"fn af’trsrst
el ectrode in the el amfatenthyfolowing|revedsiOl ractioh preaunied tobofues 1| Where [err]. The
bi gger the value of ([err]) the eater the rlsk of an electrolytic decom

position reaction at the surface k _&l ecqrac 1 so that in the
above exanple a 20 first el ecstrogjhé rrg eﬁ%‘f_sglverd(l?% prefierable to a
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first electrode rrade of gold to make it possible to vvrlte and erase
di spl ays _over a reI dlsrz!ry éqvwem@mseorﬂ@c gseaf ipventign; is t he
reaction at theflr é§ X %1 rsibly
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el ectrol yte sohuti ointo’sthe loeﬁr,ihe aibstﬁtei

produce OH ions wh

therefore, nmade of % F/g4et

conposed of the net plgxg qﬁﬁ@%}é la a%ﬁg | is
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The first el ectrode neyal %q _of "any one of the follow ng netals,

antinony, tungsten, geI marphswe- ikpla§ eide @@fprising a metallic first electrode, a second
_ ctrode and an electrochromic electrolyte solution therebetween, the first electrode 55
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which there is a coating of antinony oxide, tungsten oxide, gernmani um oxide

and bisnmuth oxide. Wth a first electrode made of antinony with anti nony

oxi de on Hs—35——surface,—the-foltowng reversible reaction—+s presured———
to occur: 35 [err] A seven segnent/digital display ’
device according to the present invention is shown in Figure 2. A first ]

el ectrode 6 nmade of antlnDny is evaporated by-a sputtering technique, in (Ei
t he shape of a frame on‘a ceramc ‘substrate 5 S together with an el ectri-cal

40 lead wi3e 15. A segment: pattern asL33&Wh in Figure 2(b) is formed3,
froma transparent uhGing)lo®A uffica Gahicl/hs k) cobd Gt cBd ae&rb@lded&md,epmau@& on a
transparent gl.ass plameomfﬂﬁmet@loadeeofmmmlm mlettiode smladet rate 5 by
spacers 7. A gl ural |%20f‘ 522‘, vice & d‘!"é"éig“e L i ‘%lilmuﬁiﬁéfef?%tsﬁ’%‘d’s%fgnents

of the el ectfodg 9. : fii’ac'fl y&@iﬁ?@ﬁ,ﬁ% il wien b0 B dGRCAURES I 1
relation to. Flgure lmwemsnjec ed 45 |nto the space between the plate 10

and the subsfrate 5 t hrioadgikmlandeviof asclaimed jncclain gs: hichhejefecsyglytesqlutioncincludes

filled with™aht VIPRET, Sronpuee :
e: ecte“ \(/:Mal I eaqéwpgﬁﬁﬁsﬁ@%% 3004 2080 g&%ocfe driveg:

atvihg: nected to

termnal of circuitry of a quartz crysta Mﬁlst match SO as to di splay a
time indication. The display appears r éﬂﬁﬁ% esln col our against the
background of the substrate 5 50 ordﬁ@hb s,case, is white. The
display is very clear and a display devi Liacddd Hblse,S type 50 has functioned
for one month without trouble. WHAT \\R9%6SH3GR HighcHolborn A passi ve-type '
di spl ay device conprising a metallic f iLlPdon WEIY 7Ble 4 cecond electrode
and an el eclr ochr om ¢ Bt YN SR i SRt e S

el ectrode 55 3- which copies may be ob %

3 having, on a surface which'is in contact with the eIectronte solution, a
solid | ayer conposed of the netal oxide of the netal of which the first

el ectrode is made. 2. A di-splay device as clainmed in claim1 in which the
first electrode is nade of any one of silver, antinony, tungsten, germanium
and bismuth. 5 3. Adisplay device as clained in.claim1l or 2 in
which the electrolyte solution is 5 aqueous. 4. A display device as
claimed in claim3 in which the electrolyte solution includes viologen
brom de as an el ectrochromc material. 5. A passive-type display device
substantially as herein described with reference 10 to and as shown in
t he acconpanyi ng draw ngs. _ . 10 J.
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