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replaced by a plasma channel acting as'a row switch an capable of selectively addressing a
15 row of LC pixel elements. In operation, successive lines of data signals representing an
image to be displayed are sampled at column positions and the sampled data voltages are
respectively applied to the ITO columns. All but one of the row plasma channels are in the

de-ionized or non-conducting state. The plasma of the one ionized selected channel is

conducting and, in effect, establishes a reference potential on the adjacent side of a row of
20 pixels of the LC layer, causing each LC pixel to charge up to the applied column potential of
the data signal. The ionized channel is tumed off, isolating the LC pixel charge and storing
the data voltage for a frame period'. When the next row of data appears on the ITO
columns, only the succeeding plasma chanhel row is ionized to store the data voltages in the
succeeding row of LC pixels, and so on. As is well known, the attenuation of each LC pixel
25 to backlight or incident light is a function of the stored voltage across the pixel. A more
detailed description is Buzak et al., "A 16-Inch Full Color Plasma Addressed Liquid Crystal
Display”, Digest of Tech. Papers, 1993 SID Int. Symp., Soc. for Info. Displ. pp. 883-886.
A cross-section of the PALC display described in the 1593 SID Digest is shown
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20 of the panel, and all of the anode electrode contact regions fanned out and widened at the

opposite side of the panel. Again, the standard photolithographic process was used to make
the contact regions for the cathode and anode electrodes, which added to the expense of the
assembly.

25 SUMMARY OF INVENTION
An object of the invention is an improved contact structure for an electrical
device and method of making same.
A further object of the invention is an improved channel plate and method for
making same for use in a display device. '

30 * Another object of the invention is a fabrication process for a channel plate or
PALC display device which avoids or minimizes the need for a conventional
photolithographic process. '

In accordance with a first aspect of the invention, a channel substrate is
provided that comprises plasma channels defined by substantially vertical side walls for
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The method described is especially applicable o devices that include a widened
channelied fanout region with the vertical structure and with the contact regions formed by
the electrode material on the side walls of the channels and the vertical structure, and the end
product thus produced is also considered part of our invention.

25 The method described and the fanout region thus produced can also be applied
to any kind of electrical device that contains closely-spaced or many electrodes that are
difficult to connect to unless spread out over a wider region and is thus also considered part
of our invention. |

Preferably, the vertical structure is provided as a plurality of upstanding

30 columns sized and spaced such that the vertically extending layers of electrode material that
remain following the anisotropic etching step contact one another and form a continuous
electrically conductive layer forming a good low resistance contact to the connected electrode
in the channel region. '

* The process as described here is easily combined with the plasma etching
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bl ock di agram'of a conventi onal system
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flat
Fig. 2 is athese apeiliustyated and deseribed the prefesred smbedimentsaof theningentionplike referoscec;
Figs. 3 d ek hé bl nnel plate according
to the imer?tal on ﬁjﬁg{zﬁ%@ﬁ%ﬁgﬁg?{ecﬁ esﬁare %ﬁ‘psgﬁ&?cal side walls of the
channel; Fig. 5 is a plan view of part of one side of a channel plate
according to the invention m gwwﬁ?n; 20
Fig. 6 provides | egends sho tre ' t hatched
regi ons as used in Filgthedrawings: 7 i s a partial cross-sectional view al ong
the line 7-7 of Fig. 5: Fig. | S, r{.al cross-secti Vi | ong .t he
line 8-8 of Fig. 5. . s schemaich W@P@r@%gﬁ%ﬁg‘m
EVBODI MEMIS Fig. | siRg2 i o pedipettiveciiew iof partiof & eoaventidddl PALICCAispl&pdassent s a

typi cal PALC di spl ' th ti | ect ' [ itry, Wth
(ypi cal PALC di spl ay eviyce o L. SROLA L fiSkaiog s Wit blak-hebbing '

invention in which the electrodes are on vertical side walls of the channel;
Fig. 5 is a plan view of part of one side of a channel plate according to the

invention showing the adjacent fanout region;
20 Fig. 6 provides legends showing the meaning of the different hatched regions as
used in Fig. §;
Fig. 7 is a partial cross-sectional view along the line 7-7 of Fig. 5;
Fig. 8 is a partial cross-sectional view along the line 8-8 of Fig. §S.

25 DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
Fig. 1 shows a flat panel display system 10, which represents a typical PALC
display device and the operating electronic circuitry. With reference to .Fig. 1, the flat panel
display system comprises a display panel 12 having a display surface 14 that contains a
pattern formed by a rectangular planar array of nominally identical data storage or display
30 elements 16 mutually spaced apart by predetermined distances in the vertical and horizontal
directions. Each display element 16 in the array represents the overlapping portions of thin,
narrow electrodes 18 arranged in vertical columns and elongate, narrow channels 20 arranged
in horizontal rows. (The electrodes 18 are hereinafter referred to from time to time as
© "column electrodes”). .The display elements 16 in each of the rows of channels 20 represent
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To synt heS| ze an magéa on the entire area of display surface 14, display
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el ements 16 of display.panel 12 are addressed row by row in row scan
fashi bh. Displ ay ammmrmgpaﬂm arsa of display, surface 45 displayisystem ent
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state of 20 ‘incident light rays, disp panel 12 1s positioned between a

pair of Istrgbs 2880 that ali nglumns péd@phmmntedépéﬂupbym lauaspwéd}tqsedmw 12 to
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- which cooperate with display panel 12 to change the luminance of light propagating through
them. The use of a scattering liquid crystal cell as the electro-optic material would not
require the use of polarizilig filters, however. All such materials or layirs of materials
which attenuate transmitted or reflected light in response to the voltage across it are referred
25 to herein as elec'tro-optic' matérials. As LC materials are presently the most common
exampie, the detailed description will refer to LC materials but it will be understood that the
invention is not limited thereto. A color filter (not shown) may be positioned within display
pancl 12 to develop multi-colored images of controltable color intensity. For a projection
display, color can also be achieved by using three separate monochrome panels 12, each of
30 which controls one pnmary color.
'Fig. 2 illustrates the PALC version of such a display panel using LC material.
Only 3 of the column electrodes 18 are shown. The row electrodes 20 are constituted by a
plurality of parallel elongated sealed channels underlying (in Fig. 2) a layer 42 of the LC
material. Each of the channels 20 is filled with an ionizable gas 44, closed off with a thin
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surface of the microsheet 45 is then carried out. The two assembled substrates are then
assembled into a panel with the two LC alignment surfaces spaced apart and facing, the LC
material 42 introduced into the space, and electrical connections made to the column
electrodes 18 and plasma electrodes 30, 31.
25 Fig. 3 is a cross-section of part of the plasma channel region-of one form of

liquid crystal display panel in accordance with the invention. Plasma etching of a glass
substrate 60 results in glass channels 61 with nearly vertical side walls 63. A thick flat glass
bottom plate 60 can form the substrate for the plasma channels 61. Alternatively, as
described in EP 0 567 021 Al, the structure with nearly vertical side walls can also be
30 formed in other ways. "

The electrode material, for example, of Cr-Cu-Cr, is then sputter
deposited over the patterned substrate formed by the bottom and side walls of the substrate
60, 63. Fig. 3 shows the etched channeis 61 and side walls 63 covered with electrode
material 65 before etching of the electrodes. The electrode material is then etched
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results in glass channels 61 W|th nearly vertjcal side walJls 63, A thick
et saing ey Sodacd

flat glas MW&%P'SH@%M MPARtel s
61. Al termlwﬁm@%ﬁeﬁemm& substahtidh iddly a&m&h t6 (e sEifaces lof ki ohahdel

nearly vertical side vva | s can al so fornmed 1 n qther The
el ect ?lode botioms apgd megas M the tops 06“9@}9‘@{3“51 vertically 1n Fig. t%‘ﬂsyé'gﬂas#@d
over the peleidhitiptis %umﬁw thé BfeEtrdté rhatérid? é&?e‘i&h@&a\ﬁﬂ { fonPihet Ne

substrate 60, ©63." Fj 3 shovxs the ‘et ched’ channel [ and side walls 63

cover edS wnibotoms _Qf: mﬁdlthﬂi 10ps of, tegnesas formed, By dhe sidpwallee cThe srleetivitye
el ectrode @érgﬁ ﬁ%"s‘ﬁb strate’ to e P&k Eﬁéﬂoﬁetpwﬁ SBLHEWeIY
ndar con t | ons at t

under sta I'ng ani sotropically neans t e reactive
i ons are dinpws{ smuumﬂanmeauqugemmmmp DﬁﬂnhblemM&mede in

.CEagungl 3%%#*"??%95"% C |ng |°§E@’3Mhﬁ%% LYIS’I | b e eé@%’dﬁ ALY

mat eri al |examphpCEn,eCHF§a,tmde& a@d;er #rchants which wil preferentiallytetch the alectedde and
theto th sas forng si,d l1s. The selectivi difference
of Tt ho i et 47 e releBte B gt cht B SliisbphiR. . K ard Giaible e #ivbetpf bt 1
such wel | ﬂmninascbmwhdow RIE éacton and) eehadl dndensimidard mnianmsihggm such

ool ca 1 0 Chih GEE 8PS 0h.and silsy Hooes, Siooné o brioe compoindh, vt

[err] and cal@idiﬁitltﬁﬁ g '530% ofithe ixkurarﬁwﬁmwlﬂwamhaﬁbeaahWrode

10 material in the pr ence of ass can substi t-ut on npl e,
the substrate part is. ?ﬁ'ﬁ ﬁ%m&&ﬁ&ﬂﬂam'@%ﬁ@ﬂ under
standansl caaekidlioanhe Hﬁ@&pﬂ&i&&ﬁnﬁﬂ%ﬂ&ﬁ stffdesS is SEhe@IBBDnfy 4 smbl régién

fluorine, chlorine or broimne conpounds, with the 02t ﬁlcally constltutlng

5-30% of tatdhe;@p ofithe electrode-material, srqmm/%thepéﬁ aRviel-c Figi 4 The
result of aétell Mirfnefs! I‘gf%g qﬁ;uﬁg 5
mat eri al O%B?ﬁgwnesa topsegn ann bottom sur aces 1s gﬁh@g&hﬂ@%ﬁt
only a snethe desired electrede parti metallized sidewalls63. Therheight of

the side wht kRctrddes 89 \ﬁhﬁféﬁﬁdct toF&nGcorA channel depth can be controlled by longer or
20 shorter etching. 1If a good selective process is chosen only electrode material is etched
without attacking the glass.

The advantages of plasma etchmg of the glass channels as descnbed in the
related application are that nearly vertical side walls can be obtained, and there is less
pollution effects as compared to wet etching. The advantages of plasma etching of the

25 electrodes of the present invention, besides less pollution effects, is self-alignment, meaning
that for this step no photolithography process is necessary. o

'As described above, the electrode spacmg within a channel is quite small
and to ..lmphfy contacting of the mdmdual electrodes, the cathodes electrodes are extended
into a fanout region where they can be widened at one side of the panel, and the anode

30 electrodes are similarly fanned out and widened at the opposite side of the panel. In
accordance with a further feature of the invention, an anisb_trdpic dry etching process can
also be used to provide the fanout region contacts without use of a photolithographic process.
This is achieved in a preferred embodiment of the invention by providing channels in the
fanout region for receiving the widened electrodes and providing in the fanout region

i)
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shows the etched channels 61 after etching off of the electrode nmateri al

| eaving behind just the desired el ectrode portions—69 form ng the desired
metal lized sidewalls 63. The height of the electrodes 69 with respect to
the total channel depth can be controlled by |onger or 20 shorter etching.
| f a good selW@PFH88hHrocess is chosen only el ectrode nateri ACTBYEOIRed

wi thout attacking the glass. The advant age§ of pI asma etching of the glass

channel s as escrlbed |n .th I|c e t ear
side walls & &g{;ﬁl@h@?éﬁﬁ: Bppifn %FW%@&E%#S%M
:ﬁ wet et cthmgmﬂet etaﬁiﬁg eﬂle:lhauﬁekar?hefaﬁ&t tﬂ'ﬁlﬁf cdnise ﬂsdeebl );eﬁtchfhrg thé

e present invention esi des | ess po | effe is se a
meani ng t haSame proegss dhat §| Iq?‘ﬂ‘ﬂ?gﬁ' @H’y @Sé%“’ﬁéﬁé%ﬁéw
descri bed aéﬁ\ssdmfemacaﬁluaqiraﬁdei by diﬂxt?ﬂoﬂ‘dcﬁl &mﬂmn% tHanfdlidigrivuted in and
to sinmplify c ntact| eFP&he |nd|V|du electrod e catpodes,

el ectrodes & @9&“&1’1 liyed sidg yplls o 8!51"6‘?‘%@? H"B mns yil] fempig dp, contagt
one side of ¢ Qﬁédemc&muamm%p@{@%f estfieletredei Ml arly fanned out

and wi dened at the opp03| te side of the anel In accordance with a_further

feature of the inventi onFigan3-Brllustmiesnsefom pf thegrefaged, embadiments Fig) § ds *'be
used to pro | B&href {“?Fac

photol it hogﬁaagﬁ’lléc\pgféﬁpeggé Ofﬂﬂscﬂl S ac wv%ém“mg pre?g‘r’fe hr%m(ﬁ Fnient of
the inventi b ﬂwclpnmlusmengﬂlsr(ﬁmnemm hyrtbe darkened area;(as shown by thedegandyin he
wi dened g e =Toll e

upst andi ng st%%g't i}r%pétah ?fm?eve%?ﬁl n%’t’ﬁ‘gﬁ 0 ﬁeé%]fzi;t ?tgwﬂrbe

cont acts by utderstood that ﬁlepcmabmnhl would thaye mih;emf&acha&ﬁeis i Badhhef theichannels dgs on
The upst andi RN AHEHE 78 Il o uRREEE T Eis, S P Bl iCeBp T PHlal T3 0EmS
pl ‘”fi: | tydO&aﬁ&mwéméhFemuwmf ﬁt m%eummd th?]hme mlaﬂmubed anouoffamml | hegmnwmbehat
nmetal lize side of the nd the c S Wi emai.n i n _contact
to provide Sia%e 3. él W"@gi’n."{epe'ﬂtr%ﬁ@ha"ﬁfgs
5f 8 illurﬂOI r a@fz@aﬁdﬁmlenw?mt Pﬁﬁi &showhagli mmede téi:maeth fegitng 80 \foe W
of one side o e channel substrate sho ends WO C S

separ at ed b2 coptachng: R ?ﬂ@"%?‘!"é‘%%?’g%ﬁ% gﬁ ﬂiég‘liPé‘éPy( as
shown by 1 h@e lniieWddely Spabbd die @mté)rmohe:fegfohedme%melsrﬁ A tAE BiRinnéI8EION ared,

adj acent to a fanout re lon 72 e understood that the actual panel

woul d have /aginugdinto éhfaﬂamtgegxgamvm& side wnlém??eﬂsnhrgsandrﬂ; ining cach sathpde 74
and anode 7%&&&%&@@6% mE'&H ddi uéoeﬁtd)i‘w?d%néd)fanbﬁe
It be under st 0o that

cat hode el ectrodes e not - shown anode
f anout rgb. sezion Jacking the upstanding structure of the invention and the anisotropic etching process
carried out, then the electrode material on the bottom surfaces of the widened fanout regions
would also be removed leaving only the side walls 82 metallized, which would make for an
undesired higher resistance contact region and aiso make providing contacts to the resultant
narrow metallized portions very difficuit. |
25 In accordance with a feature of the invention, a plurality of columns 84
are provided in the fanout region. Preferably the columns 84 are provided by etching using
the same dry etching process described above and in the related application and used to make
the plasma 61 and fanout 80 channels. The columns 84 are distributed in a2 manner such that
they are spaced no further apart from each other, as well as from the side walls 82, than
30 twice the thickness of the deposited electrode material.

Fig. 7 is a cross-section of the channel region 70 similar to that of Fig. 4
showing the side walls 63 metallized to form the electrodes 74, 76. Fig. 8 is a cross-section
through the fanout region 72. The side walls flanking ind defining the individual electrode
contact regions 80 are shown at 82. As in the fabrication of the channel metallization, the



simlar. The fanout region 72 allows the narrow cathode el ectrodes 74 to
exit the channel 15 region 70 and be wi dened and continue as shown to
provi de enlarged contact regi ons 80 Tor €ase of ctontactimg—Reference—
numeral 90 schematically shows the contacts which also may be nore w dely
spaced due_to the fanout region. The channels 61 in the channel region are
conti nued MR®E  anout regi on provi difg]g side walls 82 NGEAMREGNLTS nd
defining each cathode contact region. |If the deposited el ectrode materi al

t 0t g o a f b ' |
were contgyg :b'%_idﬂmg s FEM6Ved AR Bledtbde histhrR dﬁwg“ }%ﬁ%ﬁ@égﬁ@& out ,.

structure of the_invention and the anisotropic e _&p T
then the @®¢ side walls 82as avellas oprtop pf theanesasioved theenlumas' 84. hBut the anetallizationsut

Wt ch o i FfouP Sl Ak i 0 a8 il Dol S U el
make provihusithe deposited: conductive enaterialiafterithe anisotropicraiching stepewilp Gilltupahe very

Ll e 56 SIS i o S o e
e{ ghieag. pg‘;éynéfégigﬁh‘l&?g @gg\%%@zi e 12 Ibheh.rel t'@%tfﬁér?il?gti n ag& ?Jus'eed to -
. make the P P &h hantiels & ieyrd when &W‘aﬁ‘&?ﬂ' i but ed
i nI ia man ][mlumsﬁu W%&hﬁgﬂuﬁgﬁ%é?&ﬁe{sﬁ&tmrr?ﬁﬁ ndt exteed xtdiiMly as
rom ., . b [ . . n . . .
\é\gpos?feo"g‘?ee %ﬁﬁﬁ’é&%?ﬁ# ﬁ‘ﬁ!a dmeg‘éé?&'s?&?ﬁ 5 b__fe "ESFFB“'EH Firade
r egi 0107 Ostfuctiird mwmgtmm& region cdn 661 foHmed withButSthe 9se/6f ﬁlﬁt&ﬁldﬁﬁpﬁ#{.‘ i zed to

formthe electrodes 74, - 76. Fig. 8 is. a creoss-section through the tanout

region 72. The side wdireferablys ¥ fapous regionchannels ake:rauch shaljowsrthancthe c t r ode

¢haap
contact T@ghiiSinife |Rgﬁn' a%re&?a'b' f‘ﬂbdl ,@u-LJ}ﬁ e Wickeeas | "ﬁw‘ﬁ" ﬂﬁr&ﬂannel
netal lizati on, ‘tnhe_ @ﬁﬂgﬁli SOt ropi ¢ etlc I.ng asm?’?a%%\h/.gg&a Tt eEe ectrode

~materi al Matali (Ehis bas natPeer shown invhedrawings forthe sakecof\glarity. Thiscgeowetry as on
fggoat rggis E)ﬂrilé m&gﬁ'&ﬁ"ﬁéﬁétﬁaﬁg‘my %@%’!ﬁgt@ ﬁgﬂcn%?%%ﬁ&%tégeml S

remai 43 Textemalicongpstions are anase easily miade. ot preveal inadverient sherting of abe cathade
etching s | est}':]d!u the s . i 0. [ t and 88)
bet ween t ep‘g\gqﬂukrrlns and%e@@@'ﬁéﬁ@o%ﬁ%@ Jcir%gienﬁaz'f'&sﬁ‘%&wal |'s
provi di ngtransitions shallow sldped areas designated 92 rare provided ibetweem thefanimut regiont aridnthe
density o | Lgh gnough.  This is .achieved en.the aci ng
et ween ¢ At cEfiot S Sunde MO s B4 S it f5cn 08 Sbani bl
dloes noéI med:oa}ﬂonemnrﬂteedepo’ ' lsiw'i mtat!h ' Iaeﬂfeiﬂom:li\tdf(tmmwd\aﬁdek lesvimsthe ed
el ectrde.gaterial .. As a result, _the-entire.electrodge, tructure
i ncl “&. ngs’ﬁgglﬁ mrialtizapgns ﬁm@&h Isuch 2 case, Whils diot as ﬁ%‘“’é@éﬂ %F fanout channels
phot ol i t hegrbeiiiate deeper, for example as deep as in the channel region, and in a subsequent step
an electrically conducting epoxy or paste can be introduced to fill up the fanout channels to
the substrate level to simplify contacting while at the same time reducing the resistance to the
channel electrodes. | '

[

25 It will be appreciated that the invention is not limited to the column struc-
ture 84 as illustrated and other upstanding configurations, such as rectangular, round, and
even elongated or meandering, can be substituted folioiving_ the principles set forth herein.

The invention is generally applicable to all kinds of PALC displays that
typically have a small channel pitch for use in compﬁfer monitors, workstations or TV
30 applications. Such displays will preferibly have channel dimensions typically within the
ranges stated below. In general, with a desired channel pitch p as the given, and b
representing the width of the ridges formed by the side walls 63 between adjacent channels
61, and h representing the height of the channel, the preferred ranges of }j and b for channels
with vertical side walls, and with the electrodes on the side walls as in Fig. 4, are as



?
Preferably, the fanout region channels are nuch shallower than the channels
in the channel region, preferably about the thickness of the deposited
elsectrode material. This has not been shown in the drawi ngs for the sake of
clarity. This geonetry has the advantage that the resultant nmetal 80 is
cl oser to theOMPMBE of the substrate so Wat 15 ext er nal RIABEOOIEns are
nore easily nade. To prevent inadvertent shorting of the cathode and anode
el ectrodes %&gwﬁ?intaining t hem adequat el y separated at the fanout region
transition, shalTow sl oped areas designated 92 are provi ded between the
fanout region and the chéhnel region at 003t <hasri®l.plIf the colums 84
were omtted, then the igQtropic etchin CesSS renove the deposited
nmetal at the bottom of t @ f anout chann@l‘gfeé\?/’i ﬁ\éﬁ)%g 20 side wall
nmetal | i zati ons 86 i ntact When bsis chosen dm the, rangei ihdicnted, the ridges widalb isckept fraall
fanout channels can_he made deeper. f.or exanple as d as _.in_the channel
regi on, ;ﬁd"f @ﬁﬁgﬁ‘a eﬁ&"‘gfeég"%sﬁhéf &ﬁ‘?i%ﬁ‘g}&%ﬁgg@% $8‘°@55§§hg‘|mep‘éste
can be i ntr adeded dvithouf sactificipg alsmablecdisthargehannel s to the substrate level to
sinplify contacting whil ~the sape ti reduci the resistance to,the
channel el ectrodes. 25 %%&’“MM“WWW&SQQ%W%WQWMe
invention i gmBedimeni¥] tacllite nderstodd Wl nfodifiéations thedectAviliiin the pHricipidshtiaied

ot her upstandi ng ponflguratlons, such as rectangul ar, raound, and even

el ongat ed omBboNeawilicha eyident iothpse skilled:in the artjandythus theipventian i ot dimited o the
forth hejei Bredii@l enicihbmE binSis HREFIeR 1§ ¥ncoRipadscRb Mobificafidnski nds of PALC

di splays that typically have a small channel" pitch for use I n conputer
nonitors, workstations or TV 30 applications. Such displays will preferably
have channel dinensions typically within the ranges stated below. 1In
general, with a desired channel pitch [err] as the given, and [err]
representing the width of the ridges forned by the side walls 63 between
adj acent channels 61, and h representing the height of the channel, the
preferred ranges of h and [err] for channels with vertical side walls, and
with the electrodes on the side walls as in Fig. 4, are as 10 fol | ows:
(1) 0.03p [err] b Jerr] 0.1 p (ii) 0.28p [err]
h s 0.34 p Wen [err] is chosen in the range indicated, the ridge width is
kept small 5 making for a larger aperture; when h is in the range
indicated, then a shorter etch time is needed without sacrificing a stable
di schar ge.



VWil e the invention has been described in connection with preferred

enbodi ments, it will be understood that nodifications thereof within the
“principles outlined above wilI—beavi demtTo Those ski | ted—mthe—art—and
thus the invention is not limted to the 10 preferred enbodi nents but is

I ntended to _enconpass such nodi fications. 11 WHAT 1S CLAIMED | S 1.

A channel WP haracterized in that { conprises a thiRCTAPWRYS, i ¢ sheet
havi ng spaced channel s each with substantially vertical side walls, and

el ectrod sed side walls of .each channel with the channel
bot t ons ps- being free of the electrode material. 5 2.

The channel plate of claim1, characterized in that further conprising
nmeans for separately contacting the electrode nmaterial on opposed side
wal | s, said neans conprising a further layer of electrode naterial
connected to and extending laterally fromeach of the el ectrode materi al
portions. 3. The channel plate of claim2, characterized in
that the means for 10 separately contacting the el ectrode materi al
conpri sesl.a fanout regu chanhl\platg dlarietmddmmttnhcddmﬁtlamnmm:hde

A ol s AONRE ) el ol i sl vitio S gy el el iperiat o

el ectro- rﬁﬂeavamlof edam:anm@tmnﬂeahmﬂmmdnkw side avatlQbpsobeiny free bfry er
and adapt d to recelve data voltages for activating portions of the
el ectro- plurallty of elongated 15 plasma channel s extendi ng

gener afl y2.t ransver se e lchahndPlateaf i AU @RarhbriZ28 iR Hak YeHhr SHhbAIMHT 0N
said electro-qgptic portions, a thin di el ectric sheet-like menber closing

off the ﬂnwmm@ysmmw“&mpﬁgn mm%w&dé@damnbemeen
the plasgfpiaigdl Arhiicialdr D UebdOmiRta conAkR 1o 33 LxBhdRg kil fighS each

conpri sing spaced el ongat ed cathode and anode plasne el ecttodes "and an

i oni zabl ecaghof the|clectrgde materiakipartions. f ur t her conpri si ng fanout 20 regions for
t he el ect4odes, chara I t ( %QE:% rise a
3 T J}% ?éer Ica @&%{b§ e

channel | ed structure W|th subs t|a |'ectr ode
met al 110z aaemslyownmnng; ﬂmalmds mﬁenallmnmmfaneut rbgum having gide walls avith

%ﬁQ”Sétv.eS*gE Sy e i e O dn' e 3R A B0 BB a8 v
t he : A plasma-addressed electro-optic display device comprising a layer of -
electro-optxc material, data electrodes coupled to the electro-optic layer and adapted to
receive data voltages for activating portions of the electro-optic layer, a plurality of elongated
15 plasma channels extending generally transverse to the data electrodes for selectively
switching on said electro-optic portions, a thin dielectric sheet-like member closing off the
plasma channels on the side facing the data electrodes and between the plasma channels and
the electro-optic layer, said plasma channels mh comprising spaced elongated cathode and
anode plasma electrodes and an ionizable gas filling, said device further comprising fanout
20 regions for the electrodes, characterized in that:
(a) the fanout regions comprise a channelled structure wnth substantially
vertical side walls,
(b) electrode metaltizations on the side walls of the channelled fanout
region and connected to individual electrodes in the plasma channels. '
25 S. The device of claim 4, characterized in that the channelled structure in the
fanout region is widened in comparison with the plasma channels.
6. The device of claim 5, characterized in that it further comprises an
upstanding structure having substantially vertical side walls in the channels of the channelled
fanout region and spaced from the channelled fanout region side walls, said electrode
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fanout region is widened in conparison with the plasm channels. 6.
The device of claimb, -—characterized-+=n that it further conprises an
upst andi ng structure having substantially vertical side walls in the
channel s of the channelled fanout region and spaced fromthe channelled
fanout regi onWanwB0esal | s, said el ectrode 12 metal lizati onBCEIBB&RMTR | al | y
filling the spaces between the upstandi ng Qructure side walls and the
channel | ed fanout region side walls. 7. The device of claim,6,
characteri ze’ﬁ"‘Fﬁ’fm swwaﬂ&éﬂasﬂﬁ??ﬁm W‘ggﬁ SR S1oey @f‘“d
spaced col ungé chdnnelfed fanout region side wallye device of claim4, characterized in
t hat the channelled fanout regi on has shal | ower, channel than that of the

pl asma channkls. 9. The device offgjaimy6, chagactsrized i that/the upstanding Stustuee | |,
that shall ov&oﬁipgg&oh?mmgfwwm‘\Ahere the plasma channels transit to

the channel |l ed fanout region'to separate the cathode and anode el ectrodes.

10 10. 5 8 The dagidevice,ef elpim dn charastesized: incihat bel channelind; fangus region
channel | ed flﬁﬁ"i%aﬂ&%%ﬁrﬂn?l W&hﬁg{-h@l l%ﬂﬁ%hﬂﬁﬁﬁ as the plasma channels,
ve material fills the

and a conduct| space In the channels of the channell ed

fanout regi dh bet ween it Iheidevceaf ¢isim 6, ¢hametenized inthat shalloaw sloped asgas are
CONNECt | ONS. ruyided where the plasma channels transit to the channelled fanout region to separate the
cathode and anode electrodes.
10 10 The device of claim 4, characterized in that the channelled fanout region
is substantially as deep as the plasma channels, and a conductive material fills the space in

[ 4

the channels of the channelled fanout region between its side walls to provide improved
electrical connections. '
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