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Di spl ay d@@ﬁ@éﬂnﬁ ' The inventioﬂcpgpg?gg%to a
di spl ay device conprising an el ectro-optli cal di spl ay nedi um bet ween a
first and a second supporting plate and provided wth rows and col um
eIectroQﬂgmwMﬁngﬂevice conprises a plurality of facing first and second
pi cture . electrodes arranged on the supporting plates and defining

pi xels in the electro-optical display - 5 nedium a quantity of picture

el ectrodes on the first supporting plate being each connected to. . a

drive electrode or auxiliary electrode via a first switching el ement .

A display device of this type can be used in television applications’or
dat a gr aphi c applications. 10 A di spl ay
device of the type described in the opening paragraph i s known from

USP 4,994, 796. This. m)éllﬁmm@gqo artdispisy aéwmmiﬂ Wbﬁ&la
picture display medium between a first and a second supporting plate and pmwded with rows and
- column electrodes, which device comprises a plurality of facing first and second picture
electrodes arranged on the supporting plates and defining pixels in the electro-optical display
5. medium, a quantity of picture electrodes on the first supporting plate being each connected to
a drive electrode or auxiliary electrode via a first switching element.
| - A display device of this type can be used in television apphcauons or data

graphxc apphmuons

10
A display device of the type described in the opening paramph is known

from USP 4, 994 796. This device comprises on one of the supporting plates a picture
electrode for each pixel, which picture electrode is connected via non-linear switching
elements o a row electrode and an electrode for a reference voltage. If the display device is

15 adapted to drive, for example 625 rows and 400 columns, it comprises 250,000 pixels, hence
250,000 switching elements. It is known that defects may occur in the manufacture of these
types of switching elements, resulting in an open or short-circuited switching element. To
obviate this, redundancy is used in which, for example an extra switching element is |
arranged between the picture electrode and the column electrode. If one of the two sw1tchmg

20 elements is short-circuited (this defect occurs most frequently), the short-circuit can be
climinated by means of, for example laser repair resuiting in an open connection; the -

| switching function is then performed by one switching element. If one of the two switching

elements is open, the switching function is performed by one swnchmg element. In both -
cases the capacitance of the capacitor associated with the total switching element is

25 approximately halved. (For switching elements in series, this capacitance is approximately
doubled if an open connection is short-circuited). This capacitance has great influence on the
operation of the display because corrections of row and/or column signals are based thereon
in connection with crosstalk and capacitive kick-back. With an equal drive; the repaired pixel
will therefore usually have a different transmission level than a pixel which did not need to



el ectrode for each pixel, which picture el ectrode is connected via

non- 1| i near %ﬁ%%f I ng el ements to a row el ectrode and_an el ectrode for
a ref er efft@? age. |f the display device is 15 adapted FCIMBIYPL62 t or
exanpl e 625 rows and 400 colums, it camprises 250,000 pixels, hence -
250, 000 switching elenents. It is known that defects may occur in the

manuf aCBeUierﬁd t hese types of switching elenents, resulting in an open :
or short-clrcuited swtchi nawell enent. To obviate this, redundancy is
used in which, for iesstingluding (MBVIsgthe dzemaut of one of theaMIMscrish

et e Tl e lﬁﬁé’ﬁ%@%}a&@ﬁr%%ﬂﬁﬁé@?t oceurs most

frequently), the short-circuit can be el i mnated by nmeans of, for
exa;g)l e laser repair resulting in an open connection; the svvi_tchi ng
function is then perforned by one switching elenent. If one of the t wo

switching . el enng_f) ihfer Q& 'an dbjet 8%%0&1%?52513? ?ﬁ%ﬂja Gvikdigby one

swi t ching el ement cases the capacita pacltor
‘associ. ewtndnhetabowemmomd @awbwksrageebwmdtasumudsas possibleci mat el y hal ved.

- (For swi tching el enept rles hi s, capa nce i,s.a

doubl ed i f an-open c‘grﬁs@hx ¢ tﬁg Mﬁé nzﬁ?gél\{?las
great ifirkl $UppeRing rplitbes rovndeﬂneiﬂﬁa lsecsbnafsweﬁn@ d&h&t Uéﬁﬁéehsaeﬁfst)%&%h&i‘s of
row and/ or coI urm SI a s are based thereon in connection wth

cr ok&t goRnagted ueHngmanger to the fiest switehing elementand: thei picturep xel
1t s i 9 N i i )
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Now, the second switching element is not connected to the row or column
~ electrode and in the normal state (unrepaired switching element) there is no voltage drop
15  across the associated capacitor so that the signals at the row or column electrode are only
subject to the influence of the capacitor assocxated with the first sWi_tehing element. If the
first switching element is short-circuited, the connection Bet'w'een- the picture eleetrode and
this switching element can be interrupted. The second switching element takes over the =
function of the first switching element, so that the signals at the row or column electrode are
20 now only subject to the influence of the capacitor associated with the second switching
element. Since only one switching element determines.the behaviour as regards crosstalk,
kick-back or other capacitive effects, both for a repaired and an unrepau'ed sw1tchmg
element, a more uniform behavxour is obtained. ' :
® The same advantage can be achieved with another embodxment according
25 to the invention. This embodlment is characterized in that the first supporting plate i is
provided with a second switching element between a first connection connected in an
electrically conducting manner to the first sthchmg element and the row electrode. and a
second connection between the second sw:tchmg element and the row ‘electrode. In
symmetrical switching elements such as MIMs, two extra switching elements for two

30 consecutive rows or columins can advantageously be implemented as one switching element,
To further enhance the repair facilities, the switching elements may be
composed of a plurality of switches.
Instead of diodes, as shown in USP 4,994, 796 it is- altemanvely possxble
to choose MIMs as switching elements and a switching method as described in



e repai r ed. ' | In di splay devices including MM, the

dr opout the MMs also - influences the transrpﬁ%ggédigg tage
behavi Ou%g?&lﬁ'ﬁi& rel evant pixel. 5 I's, inter
alia an object of the invention to prov3de a display device in ~whi.ch -

the above-nentioned drawbacks are obviated as much as possible.
A di spl gypaLY§9;825 CRHe wse vf THTst isaltemutivily possibde.char act eri zed in that the
first supportlng plate.is-provid with a second. .sw el nt b t ween
a first connection 1lf dipdRsere used &?’é‘i‘f"@lg@ﬁ baﬁ%‘“&%ﬂ@hé\gﬁg o the
first s a Hh&ted in anSdl&tticAR condicting saeﬁreeltothe

e pithfiCECHRORd el Rt crafph, Colliued in

connect n the seéco ching el enent and the plcture
el ectr ockﬁnmon point of two asymmetrical two-pale.elementsswhich aresagranged rig sgmq;m,qweqxga not

{unr Spaalutin et Ao on Seiige fm@‘?%@%r‘?@@e?”@ﬂw*é?‘ao?@

associ ajadrib@PRCUSP5,632,831at the signals at.the row or colum el ectrode are .

only subject to theé influence of the capacitor assogi at ed. wi
first switching el enArﬁewqeracm@lnswthmwug&%@ﬁmﬁ ml‘§a { the frst”

short-cir | tﬁ&ﬁ this
SW tchlmégggfﬁg&@nterru@gﬁem@g?oﬁ tc F‘ﬁ‘é’i}g errent takes
over t hgrranged ailﬂi&ﬁampdlimtym the amnmmmairnwo@pdéelements bntwednaa fitste signals
at the row or col um lectr e 20 ow only su e% ? |an nce of
t he 10apeRnneeHon,cny tqcaiy M tﬂd’“k #@e only
one sw aﬁ&g&e ei‘éh Ewﬁxféeaeéd% AdAeBstd aﬁméaﬂﬁrmwsémstaaaﬂﬁonal

ot her capac

ki ck-ba |t|ve effects, both for a repaired and an
unr epal asythmetricaltwoepole element-anshthe pictussrelecwode.or m behavi our is obt ai ned.

In this respect the same polarity is understood to mean that the additional
asymmetrical two-pole element between the column electrode and the electrode for the

(

15 reference voltage is arranged in the same dxrecuon as the senes-amnged two-pole elements.

These and other aspects of the invention will be apparent from and
elucidated with reference to the embodtments described hereinafter.
20 T In the drawing '
_ Fig. 1 is a diagrammatical cross-section of a part of a dnsplay device
accordmg to the invention, :
Fig. 2 shows diagrammatically a part of a display device according to the |
invention, . ' _
25 | Figs. 3 and 4 show a further embodiment of a disp_lay device according to
the invention, B -
Fig. 5 shows a modification of a part of the device of Fig. 2,
Fig. 6 shows a further modification of a part of a display device according
to the invention, - ' | o
30 . - Figs. 7 and 8 are diagrammatic plan views of the parts of the devices of
Figs. 2 and 5, while '
Fig. 9 shows a different use of the invention, and
Fig. 10 shows a modification of Fig. 9.
The drawings are diagrammatic and not to scale. Corresponding elements



The same advantage can be achi eved wi th another enbodi ment according 25 to-
the i nveﬁ‘;' This enbodinent is characterized in that tt}girz | Eﬂt - -

supporti 96%?73 S provided with a second sw tching 163t wveen a
first connection connected in an edectrically conducting manner to the

first switching element and the row el ectrode and a second connection
bet weergehbrally haee thessairecieference| mumenals.and t he row el ectrode. I'n. _
symretrical switching elements such as MM, two extra switching el ements
for two 30 consecutive rows or colums can advantageously be inmpl enented as
one swi tching el ement. -To further enhance the -

repair -facilities, the swtchi ng el ements ‘may be conposed of .a

pI urality of switchekig. 1 shows diagrammatically a cross-section ofl agrartifaidisplays shown
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'95/ 272 thedium 4, in this example a liquid crystalline material, is present. The i inner surfaces of the
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conductandg:olmmseﬁtmpshdped row elestnodes 'pwhich are connected, torthe ipictade
S 4 B AE 1 oA EDBo C GBbbE ™
electrodes 5. The connecuons are outside the plane of the drawmg and are shown :
diagrammatically by means of the lines 9. In this example the picture electrodes 6 are =~ '
integrated with column electrodes 10. The inner surfaces of the supporting plates 2 and 3
further have orienting layers which are not: shown. The display device may be further
15 prov1ded with polarizers and can be realised as a transmissive or a reflective device.
Fig. 2 shows dlagrammaumlly a part of such a dlsplay devxce The plxels
11 are connected via the picture electrodes 6 to the column electrodes 10 which, together
with the row electrodes 7, are arranged in the form of a matrix in this example. The pixels
11 are connected to the row or selection electrodes 7 vig thepictute electrodes 5 and the
20  switching elements (the MIMs 8). An incoming slgna.l 12 is stored via a processing/control
unit 13 in a data register 14 which presents the data signals (adapted if necessary), to the
column electrodes 10. This data determines the light tmnsparency to be realised for the
pixels 11. To this end the control unit 15 provides the row electrodes with selection signals.
The control unit*13 synchronizes the operation of the control unit 15 and the data register 14
25 via lines 16 and 17. o _ -
' According to the invention, second sthchmg elements (for example,
MIMs 18) are arranged between the picture electrodes 5 and the connecuons of the sthchmg
elements 8 connected to the picture electrodes 5. If a sthchmg element 8 functions
satisfactorily, a pixel 11 is charged or ,dlscharged_ via the current path 19 during operation.
30 Since the second switching element 18 is short-circuited, as’it were, there is no \}oltage
across the second switching element, hence no voltage across the associated capacitor. The
presence of the redundant switehing clement 18 thus hardly -inﬂuences”or has no influence on

S
ued

phenomena such as crosstalk and kick-back and will consequently not influence a good
transmission setting. ' '



described i n USP 5, 032, 831 e A device according to
the inven hen. characterlzed |nthat the first orting plate
i & provi dé’gsm.’%’é\ | east one additional asynmetrical tvvo- 61"2‘8%?"5%%
arranged at the same polarity as the asyfnetrical two-pole el enents between

a first 10 connection connected in an electrically conducting nmanner to

one of the two asynmeff i switching eleimeft 8 dbés rotefiRétion Qefabtofily) i€ {sshBrt-
el ectrode and a second connect]on between the additianal asymetri cal

t wo- pol ecmmérw meansaf dassr sepaircsocthatca hmt;mrcmtpaﬂl 20 is created; moreover, thet hij s
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I n the draw ng is a di agrammat

cr oss- se8and habsuh;tqnaalﬂy the samgi thta&m m mﬂuenmnphhnngxenm sudheas crosstalk

I nventi o Fig. 2 shows diagrammatically a part of -
a displ a&ddlg\%(%c%g 6’%%‘&“?’ t fame. invention, 25 _

Figs. 3 and 4 show a Fig. Gﬁﬂbﬂ@@iﬁbﬁhﬁeﬂﬁn&v}dﬂﬁﬂiﬂhﬁ%&ﬁx@%&t% P
t he i nventi on, shovvs a nodjfication-of part

of tHE dibis case afN% is short-circuited by the row v efbetrod 7. §inge the MIM hasa smm@cal
modi fi cabjrnheRbnspebEhhviBlr, dhé hﬁlﬂb&yofdﬁﬂitfo?laf‘w}ﬁ'ﬂé"aemenm 18%zh B2 Hafve@hé 0"

is shown in Fig. 4. The additional MIM 18 can now be employed when either the MIM 8, or
when the MIM 8’ is defective. The MIM 18 may comprise a plurality of switches. From a

layout-technical point of view, the embodiment of Fig. 4 can be implemented in such a
15 favourable manner that a larger aperture is obtained than in the example shown in Fig. 2.
- Fig. 5 shows diagranimatically a modification of a part of the device of
Fig. 2. Now, the switching elements 8, 18 are composed of sub-elements (in this example
MIMs) 8, 8°, 182, 18%. At a short-circuit of one of the MIMs 8, the circuit will continue to
‘function. To obtain an identical behaviour of a repaired and an unrepmred pixel with respect
20 to its voltage/current behaviour, the two MIMs 8 are, however, preferably short-circuited,
while the branch with the MIMs 18 is switched on; at a short-circuit of the two MIMs 8, the
branch with the MIMs 18 (which may also be limited to one MIM) can be switched on
similarly as described hereinbefore. For an open connection due to non-functioning of one of
the MIMs 8, tt?is MIM can be short-circuited and the other MIM will continue to function. If
25  the defective MIM cannot be detected in this case, a short-circuit path 20 can be provided,
similarly as in the case where the two MIMSs have an open connection, while the connection
21is opened. |
Fxg 6 shows an embodiment in which TFTs are used as switching
'elements Row and column electrodes 7 and 10 are now provided on a supporting plate,
30 while a counter-electrode 6 which is common for the pixels 11 is present on the other
‘supporting plate, which counter-electrode is connected to ground in this case. If there is a
defect in TFT 23 the connections of this transistor can be modified again in such a wiy that
its functxon is taken over by transistor (TI-'I') 24.
' ' Figs. 7 and 8 show plan views of posslble reahsauons of the circuits of



Figs. 7 and-8 are di agrarrmatlc plan views of .the

30

parts of , | ces of " Figs. 2 and 5, while

‘Fig. 9 shows™a"different use of the invention, and Pcr/mysmotsz
Fig. 10 shows a nodification of Fig. 9.6 _ - The

drawi ngs are diagrammatic and not to scale. Corresponding el enents

WO 95/ Figs/@ and 5, respectively. The supporting plate 2 is provided (in this example) with a
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gener al

trapspasert eloctrode patter af, fof sxamplp indium-tin oxide; this pattern comprises picture - 9.

1 shovwgddiddéasand istrips25. aﬁsvassfﬁﬁﬁtsmﬁnginwrfor%& | SidoRYni “,‘c“gg'?v' ce 1

‘havi ng two supporting plates 2 and bet ween whi'ch an e ect ro-opt

di spl ayprovided anstipatterned dcnossta Maﬁﬁpl strips andythe pictuseseledttades; which is shown s

0 5 iy i V8 i ik o 3, DK B B B,

- i nt er neehict eompﬂsesdherowenbtrm Tadstrips 270Ak lovations where the! Slips Moﬂéﬂlﬁ
~arranged |n, rows | ums. Str h%rshaped row el ectrodes whi ch are

connec thgmdpm-ta ‘f#@sﬁh"ew Jagtsgei

| 8, 11 tiride C¥GHI e e’ WrTMmS 85 l%r bf (4 96c4tiBhy Where' it5 sifibdr Hitfide has been
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20

provided) form mutual contacts The: contacts may form part of the connection 21. In
addmon, similar contacts at the area of the row electrodes consutute the contacts of . these
TOW. electrodesandthel\mds sothatasafeguardagamstopenrowelectrodesandadecrease
of the row resistance is cbmned '_

Fig. 9 shows an embodxment in which a pxxel 11 is connected in an
electrically eonductmg manner to the common pomt of senes ananged diodes 8, 8’ between
a column electrode 10 and an electrode 29 fot a rcferenee voltage: The opetauon of such a
circuit is described in USP 5,032,831, The device comprises additional diodes 18, 18’ which
may be switched on when one of the diodes 8, 8’ is short-circuited.

If necessary, the function of the diodes 18, 18 can be fulfilled by onie

diode, as is shown in Fig. 10. If the diode 8 (8") in Fig. 10 is short-circuited, the connection

30 (30°) is interrupted by means of laser cutting and diode 18 takes over the function of the
short-circuited diode.

cther ith ﬂwéammtemnm enent s



el ect rodes 5 The connections ar€ outside t he pl ane of the drawi ng and are

shown - ggfajgmatical ly by neans of the lines 9. In thi pcenasEbossat he
picture el ectroges 6 are integrated with colum el ectrodes 10. The
i nner surfaces of the supporting plates 27and 3 further have orienting

| ayers which are not shown. The display device may be further 15 provided
with pol a@laxms,s and can be realised as a transm ssive or a reflective -

devi ce. - Fig. 2 shows di agramﬂ I““Ell Q“L
such a di splay device. The pixels - 11 are connec

el ectrodes 6 to the colum el ectrodes 10 whi ch, together - h the row
electrodes 7, are arranged in the formof a matrix in this exarrple The
pi xel s 11 are connected to the row or selection electrodes 7 via the

picture ejectrodes 5 ag dd”h?wa e mhiprisitk §h € mfd] pidYs medium etween a

I ncom ng signal 12 is stor rocessing unit 13 in a

dat a r egi fitseand 4 sed¢ondisuppartiog plate and provided; with row and spluon eleetrodes,cwhighy ) |

t ?aﬁlggar eﬁ‘%&?l %‘g!%g#‘é‘gﬂ%?f‘g‘f‘ﬂg%& %M%WM lzgﬁgéedn%n Eh nt rol

unit 15 pg 5in \thé Elected-opticad displayrhedium, a quarititg of
control unit 13 synchronlzes t e o] eratlon of the control unit 15 and the
dat a r8gi pirwre electraies an:the first late being each connected to a drive elecirede, i ng

to the in ) are
arrange.d ‘g{ﬁ&v\%gn %P%t%re&g'%@tq?gtﬁes @La “the connectlongr%%ﬂ%&é '

sW t chi ngplate is pm:mma mndemimhingaeleinen@etvm ﬁk&!cnnmuenﬁonnebtedm an
switching ele fupctions | Sf r 1.S .C d or
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SW t chi Ngse3hfdTBiHinedtlor BethBaH ireCiebsiid dwitbhimSelbieiSintl the Pittereieleciadyo! t age
across the second svm tchl ng el enent, -hence no_vol tage across the associ ated

capacilfor2. The device comprising| an elestupophical dlisplay mediumsbetween a
SRR T E e —— e
setting. device comprises a plurality of facing first and second picture electrodes arranged on the
" supporting plates and defining pixels in the electro-optical display medium, a quantity of
picture electrodes on the first supporting plate being each connected to a drive electrode or
15 auxiliary electrode via a first switching element, characterized in that for at least a picture
electrode the first supporting plate is provided with a second swnchmg element between a
first connection connected in an electrically conducting manner to a short-circuited first
switching element and a second connection between the second switching element and the
picture electrode, the electrical connection between the short-circuited first switching element
20 and the picture®electrode being interrupted. |
3. A dtsplay device comprising an electro-opncal dlsplay medium between a
first and a second supporting plate and provided with row and column electrodes, which
device comprises a plurality of facing first and second picture electrodes arranged on the
. supporting plates and defining pixels in the electro-optical display medium, a quantity of
25 picture electrodes on the first supporting plate being each connected to a drive electrode or
auxiliary electrode via a first switching element, characterized in that the first supporting
plate is provided with a second switching element between a first connectibrt connected in an
electrically conducting manner fo the first switching element and the row electrode and a
second connection between the second switching element and the row electrode.
30 4. - A display device comprising an electro-optical display medium between a
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connection 21 is interrupted, for exanpl e by neans of Iaser cutting".. For
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substantirally the sane. R envodi ment
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can be fifst! confiection connectddsin-‘dilcbl&m&ﬂlilcﬁmddcnn'éhﬁmﬁﬁ?'td h%ﬂah-cl#cMueB%ﬁﬁan now be
enpl oyed, when either the MM 8, or when t MM8' is defective. The

MM 18 swslneeﬁlym egbangd 3 segoadicopnestion hepweea she mceml gwitching |element and: theni cal
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shdén and Hiegrowlelectrode being interrupted. Fig. 5 shows d| agrarrmat ically a
nodi figation of a p t he. device © Fl g the svmtchlng
el enents 8, 18 are 339‘68{9 Weéﬁﬁﬁé"f‘@;‘n‘a"hplm 4’! ghat in a rv thg

8lerr] sec%hersﬁ&mmlgletemdmislmbl foﬁkv@pﬁastﬁwetcaﬁmﬂee of the M 8,

the circuit will continue to
. 6. AdlsplaydewceasclmmedmClalml 2,3, 4or5 charactenzedmthat

at least one of the sw:tchmg elements comprises a plurahty of sthches

15 7. A display device as claimed in any orie of Clalms 1o 6 charactenzed in
that the sthchmg elements or switches are MIMs. C
8. A display device comprising an electro—opncal display medium between a

first and a second supporting plate and prov1ded with row and column electrodes which
device compnses a plurality of facing first and second picture electrodes arrangec on the -

- 20 supporting plates and defining pixels in the electro—opncal dlsplay medium, a quanmy of
ptcture electrodes on the first supporting plate being each connected m an electncally
conductmg manner to the common point of two asymmetncal two-pole elements which are
arranged in series between a column electrode and an electrode for a reference voliage,
characterized i m that the first supporting plate is provxded with at lmst one additional

25 asymmetrical two-pole element arranged at the same polanty as the asymmetncal two-pole

 elements between a first connection connected in an electncally conductmg manner to one of

the two asymmetncal two-pole elements and the plcture electrode and a second connection
between the additional asymmetrical two-pole element and the ptcture electrode.
9. A display device comprising an electro-opucal dtsplay medium between a

30 ﬁrst and a second supporting plate and provided with row and column electrodes, which
device compnses a plurahty of facing first and second plcture electrodes arranged on the -
supporting plates and deﬁmng plxels in the electro-opncal display medmm, a quantity of
picture electrodes on the first supportmg plate being each connected in an electrically
¢onducting manner to the common point of two asymmemcal two-pole elements which are



function. To obtain an i denti cal behavi our of a repa| red and an unrepaired
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gef ectuvgndlwaﬂnoaairasymmletnhalam—pdeemr:nmgrmgmﬁataheamnepoh&tww?tﬁpath 20 can
e provide siml.ar t he e ere the.t an open
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PCT ) ;‘:'182 S%gdgng elements or switches are thin-film transistors (TFTs).

Figs. 2 ahd 5, respectA display dewise as slaimed inyClaimt s qtaraetepm/uuﬂmtgatn this
exanpl e) ei"gcfrgdes of the thin-film transistors are connected in an electrically conducting manner to

row electrodes, while the source electrodes of the first thin-film transistors associated with a
- plurality of picture electrodes are connected in an electrically conducting manner to column
15 electrodes and the drain electrodes are connected in an electrically conducting manner to the
picture electrodes and to source electrodes of second thin-film transistors associated with the
picture electrodes, which second thin-film transistors have their drain electrodes connected in
an electricaliy conducting manner to the picture electrodes.




transparent el ectrode pattern of, for-exanple indiumtin oxide; this
pattern c%%,;ﬁg picture el ectrodes' 5 and strips 25. pprigysdo1ef an
iusul ating matertal for exanple silicon nitride is provi ded and
patterned across a part of the strips and the picture electrodes, which-is
shown 5 by neans of broken lines 26 in Figs. 7 and 8. Finally, a
netallization pattern is provided, JJ |ch conprises the rom/electrodes
7 and strips 27. At locations where t Strips 27 overlap t he
indiumtin oxide, the overlapping parts, either together with the
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VID 95/ 27276 :
PCT/ | B95/ 00162 . 7

Gl ains:  WO9527276 1 A di spl ay devi ce conpr i B¢kiBogpp162

el ectro-optical display nmedium between a first and a second support.ing
pl ate and provided with row and col umm_ el ectrodes, which devi ce
conprises a plurality of facing first second picture el ectrodes
arranged on the supporting pl ates defining pixels in the

el ectro-optical display nedium a quantity of 5 picture electrodes on the
first supporting plate being each connected to a drive electrode or
auxiliary eleq®rodd; vi a d?flrsﬂLSMAtchlng el enment, characterized in that

the first supp ++ﬁr————‘ el enent
between a firs Jonnecth ting
manner to the finst swtdhi ; Rd a
second connecti on kptmeeﬁ t he second mﬁtchlng elenent and the plcture
el ectrode. 10 162 A di splfa¥l devi ce conpri g+Hy an
el ectro-optical . |splay medi um bet eenp a firsfl and a second supporting
pl ate and provi ddd wijth row and quU. el ectrode§, { Wg ¢h devi ce
conprises a plurdlity of facing and second Yt g€ el ectrodes
arranged on the supporting pldteg and defining pijels in the
el ectro-optical displlay nmediu , a quantity of ' pi cfjure el ectrodes on
the first suppgeHi ng |pl atlg beifipgeach coqgectaﬂ go a difi ve el ectrode or 15
auxiliary electrdde i a .'i SW t chi nglekengnt chanact erigzed in that
for at |east a pilcturle_} =] d ode itherfTsl suppording pkate is
provided with a deconld sw tching elﬁzint bet ween a

. '-——qi

(IO A § B 1 L0

= —3




first connection connected in an electrically conducting manner to a
short - ci r cyiglRB7476 " St switching el ement and a second cCEEGIfAPELEHE:2
het ween the second switching el enent and the pi cture el ectrode, the
€l ectrical connection between the short-circuited first switching el enent
20 and the picture el ectrode being interrupted. - 3. A
di spl ay. devi.ce conpri sing an electro-qgvgcal di spl ay nedi um bet ween a
first and a second supporting plate an rovided with row and col um
el ect rodes which device conprises a plurality of facing first and
second picture el ectrodes arranged on ‘the supporting plates and
defining pixels in the electro-optical display nedium a quantity of 25
picture el ectrodes on the first supporting plate being each connected to a
drive el ectrode or auxiliary electrode via a first switching el enent,
characterized in that the first supporting ~plate is provided with a
second switching el ement between a first connection connected in an
.electrically conducting manner to the.fﬁqst swi tching .el ement and the row
el ectrode and a 'second connectionsbft en the second sw tching el enent
and the row el ectrode. 30 4. di spl ay device conprising an
el ectro-optical display nediu WO 95/ 27276

PCT/ |1 B95/ 00162 18 8
first and a second supportingypl ate and proyided with row and col um
el ectrodes, which devi ce conpris‘-1a pFUﬂ lity of facing first and
second picture el ectrodes ﬁrr pged on| t he

a

e
S8

L FIG.S

—10

e 2

23 24

FIGS



supportlng pl ates and defining pixels in the el ectro-optical display

medi um a GipdRiahizg Of picture el ectrodes on the first g Qﬁg plate
being each connected to a drive electrode or 5 auxiliary electrode via a
first switching el ement, characterized in that for at |east a picture

el ectrode the first supporting plate is provided with a second sw tching

el enent between a first connecti gnl$onnect ed in an electrically
conducting manner to a short-circuite rst switching el ement and a
second connection between the second switching el enent and the row

el ectrode, the electrical connection between the short-circuited first
swtching elenent 10 and the row el ectrode being interrupted. 5.

A display device as claimed in Claim3, characterized in that in a row the
second switching elenment is xel's |n successi ve col ums.

6. - A display

evi ce as cl

i a|n11 2, 3, 4 or 5,
characterized in that at | east one irﬁung elenents conpri ses
a plurality-of swtches. i 7. i spl ay device as cl ai ned
in any one of Clains 1 to 6, {characterizé¢d that the swtching
el enents or switches are M M. 8. _1 18 A di spl ay device
conprising an electro-optical display.nedil ween a first and a
second supporting plate and provi dgd with ¢ and_gol utm el ectrodes, which
device conprises a pluralityjof faqingjfir second picture electrodes
arranged on the 20 supportip platé5“gnd niL |ers in the
el ectro-optical display nedi ==pi cture el ectrodes on
the first supporting plate -ﬁgc A, an electrically
conducti ng manner to the con etrical two-pole el enments
which are arranged in SELEES Dwu_ S1MEiin) “el ect Eﬁ dfd an
el ectrode for a reference voltege; T hpraetertzed it he first
supporting plate is provided wﬂthz% IeasQSoneZ&khtlonal 25 asymmetri cal

two- pol e el ement arranged at the sane polarity as the asymmetrical two-pole
"elenments between a first connection connected in an electrically conducting
manner to one of the two asymmetrical two-pole elenents and the

pi cture el ectrode and a second connection :
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"between the additional asymetrical two-pole elenment and the picture

el ect r odewo 95127276 - A di spl ay devi ce conpri SCEIBS5100162

‘el ectro-optical di spl ay medi um between a 30 first and a second supporting
‘plate and provided with row and col utm el ectrodes, which devi ce
conprises a plurality of facing first' and second pi cture el ectrodes
arranged on the supporting pl at ﬁ[ nd defining pixels in the

el ectro-optical display nmedium a quantity of picture el ectrodes on

the first supporting plate being each connected in an electrically
conducting manner to the common point of two asymetrical two-pole elenments
whi ch are WD 95/ 27276

PCT/ 1 B95/ 00162 ' 9 arranged in series between
a colum el ectrode and an el ectrode for a reference voltage,
characterized)g<4 that for at least a picture electrode the fif48 supporting
plate is providg¢d with 9§ amghdditiopal asymgtricy two-polf el ement

arranged at the sane po rlty aS the asy b tr|c tvvo pol g el enments
between a first . . co ducti ng
manner to a sho t- mw eI mw 0
asymetri cal 4+ S v 1- ween t he
addi ti onal asy trlcal §wg-pole E“ errent aj he picture Electrode, the
el ectrical conngction bPEt &1l he short-circui e 11 asymet}ical two-pole
el ement and the pi cture gctrode being interruptpd. 10.
A di spl ay devjicg ained inp Cdaimd 2 or 3 characte edlin that the
10 switching el errents or svmtcfles arg thin-filmtransistors [ TFTs).

~29

——Vref

F16.9

10 | 29 -~k

NSRRI arY

| %%'-n

- Cad
—

| <o

FIG.10



11.

that gate -
electrically

53 s
A Catly %
ERIPC Sra

A display device as claimed in Caim7, chargst@ized in
bahid

gmtrodes OWorLB @vritleEruhl PROPERTADRDARIEZRTION ar € CONNGINPEd in an
cting manner to IntemaliesfhBetabct r odes, while the source

el ect r OXNFERNATIONALI APFLICATION PUBLISHEID 3INDER H{EPAMMPERAMQN TREATY (PCT)
pl ur alj (01 1 WY ! eQUES are[ connecred T an-erecrricarty c UL,
rranner’{)?%m?:agf"%irr%&fg elcgﬁlr odes and| t he %?WQ‘?“%‘@PY“&T@% W conne udy‘,#]‘%‘i
an el ect¢09%¥A/35 conducting manner to"_t"rqm IntersalidabiPablickio Bltd: 00 €5 RBbLr 1985 (12.1095)
-t ansi st ors-assoshated-w-t-h-tho——

sour ce—electrodes of second-thin-fi

pi LT ur %Lwﬂ@ﬁugm- Nufiers €CON gtr'f/ﬁ'bs?bbf éh! Fﬁfﬂaﬁﬂﬁk&ﬁ% S1PRY. QG ElSpehn ptbR AT, BE, CH,
ectrodgs connected in .- ‘an electrically coyDKEs R, GBGREIE, ITAU, KE, NL, PT, SE).
“picture e waDFilig Date: 13 March 1995 (13.03.95) |
) .
Published :
(30) Priority Data: With international search report. .
94200901.0 31 March 1994 (31.03.94) NL Before the expiration of the time limit for amending the
claims and to be republished in the event of the receipt of

, . améridments.
(71) Applicant: FLAT PANEL DISPLAY CO. (FPD) B.V. -
[NL/NL); Professor Holstlaan 4, NL-5656 AA Eindhoven | (88) Date.of publication of the international search report:
(NL). ' ' 30 November 1995 (30.11.95)

(71) Applicant (for SE only): PHILIPS NORDEN AB [SE/SE};
Kottbygatan 5, Kista, S-164 85 Stockholm (SE).

(72) Inventor: VAN DOREMALEN, Hendrikus, Christoffe], Maria;
, Groenewoudseweg 1, NL-5621 BA Eindhoven (NL).
e -
(74) Agent: RAAP, Ariaan, Yde; Internationaal Octrooibureau B.V.,
P.O. Box 220, NL-5600 AE Eindhoven (NL).

"(54) Title: DISPLAY DEVICE
7B N W
: ! T

- n L n L 1
15— i) 5 1 ‘FGJ 1 |

15

~af

~3]

J

(57) Abstract

An additional switching element (18) is associated with a switching element (8) in a display device (1), which additional switching
element is short-circuited by a picture electrode (5) or row electrode (7) when the switching elements function normally, so that there is
no voltage drop across the second switching element (18) when a pixel (11) operates satisfactorily. Consequently, the redundant element
does not have any capacitive influence on the operation of the pixel or the transmission/voltage characteristic of the pixel. If the switching
element (8) is defective, the second switching element (18) can be switched on. : _ .




