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increases. The present invention is directed to a new spatial This
invention relates to liquid-crystal display de-  configuration of the
components of the substrate that vices and, more particularly, to an active
matrix sub-  (1) permits the proportion of the total display area oc-
strate for use in such a device.                           cupied by the
display electrodes of a relatively high- As known in the art such a
substrate may have     density active dot-matrix display to be
significantly formed thereon:                     increased, and (2)
significantly reduces the undesir- able parasitic capacitance normally
exhibited by a set of data lines; a set of select lines crossing the data
lines;  a high density active dot-matrix display. a matrix of display
electrodes each adjacent a   10  The present Invention is characerised In
that respective crossing of a respective data line and a re-   each
coupling locatin (source to data line) spective select line so that the
display electrodes are  and the respective source are situated on the oppo-
formed in columns corresponding to the data lines     site side of the
respective select line to the location of and rows corresponding to the
select lines; and      the respective drain whereby the respective driver-
a respective field-effect driver-transistor for   15  transistor has a
given portion between its source and each display electrode, each
driver-transitor having  drain crossing the respective select line; and a
drain coupled to the respective display electrode a       the gate of each
transistor is situated at the re- source coupled at a respective coupling
location to   spective given portion crossing the respective select the
respective data line, and a gate situated between  line. the respective
drain and source and coupled to the re-   20  A specific embodiment of the
present invention spective select line,
will now be described by way of example with refer- It is apparent from the
above that the proportion  ence to the accompanying drawings in which: of
the display area of a liquid-crystal two-dimensional    FIGURE 1
illustrates an example of a prior-art active dot-matrix display structure
occupied by (1)  display structure for a relatively low-density liq- the
respective driver-transistors, (2) the respective   25  uld-crystal
two-dimensional active dot-matrix data lines and (3) the respective select
lines increas-    display; es as the line density of the rows and/or
columns in-  FIGURE 2 illustrates an example of the display creases.
structure of a prior-art relatively high-density liq- As i s known in the
art, a liquid-crystal two-dimen-  uid-crystal two-dimensional active
dot-matrix sional active dot-matrix display structure is usually   30
display; and implemented as an integrated-circuit on a chip. Con-  FIGURE 3
illustrates a preferred embodiment of ventional liquid-crystal
two-dimensional active dot-  the display structure of a relatively
highdensity matrix displays generally exhibit a line density in each
liquid-crystal two-dimensional active dot-matrix dimension of the order of
80 lines per inch. In this      display incorporating the present
invention. case, the respective driver-transistors, data lines and   35
Reference is made to FIGURE 1, which shows a select lines occupy only a few
percent of the total dis-  typical example of the spatial configuration of
a con- play area. Thus,the brightness of such a conventinal
ventional two-dimensional active dot-matrix display display is limited only
to a small extent by the non-opt-  structure exhibiting a relatively low
line density of pix- ically-active display area occupied by the respective
el cells (e.g. about 80 lines per inch). Such conven- driver-transistors,
data lines and select lines of the   40  tional display structures are
primarily employed for display. However, the situation is different for a
high-  direct-view displays of pictures and alphanumeric density display,
such as a display having a density of  characters, such as are used in
portable television the order of 1,000 lines per inch in each dimension,
sets and lap-top computers, for instance. In such cas- The use of the same
type of spatial configuration of  es, if a high-resolution capability
(i.e., a large number the display components that is employed for conven-
45   of pixels) is required of such a display, it is obtained tional
low-density displays would result in the display  by increasing the total
area of the display structure, electrodes occupying only a relatively small
proper-  rather than by increasing the line density (i.e., the tion (e.g.
30% in the case of a 40 lines per mm, or    number of pixels per unit
length in each of the two di- 1,000 lines per inch display) ofthe display
ea, there-   mansions) of the display structure. by severely reducing the
brightness of the display.    50  The display structure shown In FIGURE 1
is com- As is known, a liquid-crystal element constitutes  prised of an
array of pixel cells arranged in rows and a capacitance which is shunted by
a parasitic capac-  columns defined by the grid of data lines 102 and se-
Itance that includes the capacitance of the liquid-crys-  lect lines 104.
In FIGURE 1, data lines 102 happen to tal-element of each Individual pixel
to the particular  be oriented in the column direction and select lines
data and select lines that are coupled to the driver-  55   104 happen to
be oriented in the row direction. How- transistor associated with that
individual pixel cell.  ever, this is Immaterial. The data lines could just
as This parasitic capacitance, which is undesirable, in-  well be oriented
in the row direction and select lines creases significantly as the line
density of the display  104 in the column direction. In any event, each of
data 2  



3                   EP 0 453 510 B1                  4 lines 102 and each
of select lines 104, is a straight  of the display. This results in a
bright display. It is fur- line. As indicated in FIGURE 1, the line spacing
of  ther noted that because each liquid-crystal element both data lines 102
and select lines 104 is 290 micro-  106 is relatively large, and the
density of data lines meters (err), which corresponds to a line density of
and select lines is relatively low, the parasitic capac- about 80 lines per
inch In both the row and column di-   5   itance of the liquid-crystal
elements 106 to the data rections. Pixel cell 100 which occupies the area
en-  lines and to the select lines is relatively small com- closed by each
pair of adjacent data lines 102 and  pared to the capacitance of the
optically-active liquid- each pair of adjacent select lines 104, has a
symmet-  crystal elements 106 themselves, which Is desirable. rical square
shape.                                    Reference is now made to FIGURE
2, which Is di- Any one of various known Integrated-circuit pho-  10
rected to a high-densityliquid-crystal two-dimension- tolithographic
processes may be employed for imple-  al active dot-matrix display
structure, which employs menting a liquid-crystal two-dimensional active
dot-  a spatial configuration similar to that shown by the matrix display
structure having the above described  low-density display structure of
FIGURE 1, although spatial configuration. However, for Illustrative pur-
the Integrated-circuit processes used In Implement- poses, it Is assumed,
in FIGURE 1, that (1) all of the   15  ing the display structure of FIGURE
2 are slightly dif- data lines 102 are comprised of a metal (e.g. alumi-
ferent from those used In implementing the display num) strips; (2)
respective sections 104a of select  structure of FIGURE 1. Each of square
symmetric lines 104 (each of which is separately associated with  pixel
cells 200 of the display structure is defined by a corresponding individual
pixel cell) are also com-  each pair of adjacent data lines 202 and each
pair of prised of metal strips; (3) adjacent ones of select-line   20
adjacent select lines 204. Specifically, in the display sections 104a are
electrically interconnected to one  structure of FIGURE 2 liquid crystal
element 206 and another at each Intersection of a select line 104 with
driver transistor 208 are both formed from a single a data line 102 by a
layer of polysilicon 104b (in a  layer of polysilicon which is thin enough
to be optically manner known in the art); and (4) such layer of poly-
transparent. This single layer of polysilicon, which silicon 104b is
covered with an insulating layer of sil-  25  forms the electrically
portions of source 208a, drain icon dioxide (not shown) at its Intersection
with a data  208b and channel 208c of the driver transistor 208 of line
102, thereby preventing a short circuit between  FIGURE 2, is electrically
isolated from all other layers that data line 102 and that select line 104
(as is also  of the integrated circuit by a gate oxide except at the known
in the art).                                 contact area 208a. in
addition, the difference be- As shown in FIGURE 1, most of the area of each
30  tween the displays shown in FIGURES 1 and 2 is that individual pixel
cell 100 is occupied by its liquid-crys-  the spacing distance between
adjacent data lines 202 tal element 106. Each pixel cell 100 further
Includes  and the spacing distance between select lines 204 in an
associated field-effect driver-transistor 108 com-  FIGURE 2 are each 25
[err] (i.e., about 1000 lines per prised of a source 108a, a drain 108b and
a channel  inch). 108c interconnecting source 108a and drain 108b   35   A
further difference between the implementing thereof. Drain 108b is
electrically connected directly  integrated circuit of FIGURE 2 and of
FIGURE 1 is to the liquid-crystal element 106 of each pixel cell  that, in
FIGURE 2, each select line 204 is completely 100. Source 108a Is
electrically connected directly to  comprised of a polysilicon layer,
(rather than the com- the data line 102 that Is associated with the
individual  bination of metal strips 104a and a polysilicon layer pixel
cell that includes that driver-transistor 108. The   40   104b of the
display structure of FIGURE 1). However, extension 104c of polysilicon 104b
is capacitively  in FIGURE 2, although each of its components 200, coupled
to the channel 108c of each driver-transistor  202, 204, 204c, 206, 208,
208a, 208b and 208c, re- 108 to form a gate electrode for that
driver-transistor,  spectively, corresponds in all functional respects with
which results in channel 108c electrically connecting  each of components
100, 102, 104, 104c, 106, 108, source 108a to drain 108b of that
driver-transistor 108   45  108a, 108b and 108c, respectively, of FIGURE 1,
only in response to the energization of thatselect line  structurally,
extension 204c is to be construed as a 104 associated with the individual
pixel cell 100 which  separate and distinct element from select line 204
it- includes that driver-transitor 108. As used herein,  self. extension
104c is to be construed structurally as a    High-density liquid-crystal
active dot-matrix dis- separate and distinct element from select line 104
it-  50  play structures are required In such applications as self.
(1) liquid-crystal projection displays, (2) electronic It will be noted
that In the relatively low-density  viewfinder displays, and (3) so-called
"heads up" type display structure shown in FIGURE 1, the proportion
displays. Such displays, because they require small- of the total area of
the display occupied by the liquid-  area display structures, need to
provide a relatively crystal elements 106 of all of the pixel cells 100 of
the  55   high brightness per unit area. However, the fact Is that display
is much larger than that occupied by both the  scaling the line density
from about 80 lines per inch driver-transistors 108 of all the pixel cells
100 of the  to 1000 lines per inch in each dimension of the display display
and all the data lines 102 and select lines 104  inherently reduces the
proportion of the total display  



5                   EP 0 453 510 B1 structure area that is occupied by the
optically active  driver-transistor with the particular select line 304
liquid-crystal elements of the structure. Employing  that crosses the
channel 308c of that driver-transistor the prior-art spatial configuration
shown in FIGURE 2  308. for the high-density display structure results in
the   As indicated in FIGURE 3, the source 308a of area occupied by the
liquid-crystal element 206 of   5   each driver-transistor 308 and the
particular data line each pixel cell 200 being only 191 [err] and the area
302 to which that source 308a is electrically coupled occupied by the
liquid-crystal elements 206 of all of  are spatially oriented in a
substantially wholly over- the pixel cells 200 of the display structure
being re-  lapping relationship with one another. Further, in the duced to
substantially only 30% of the total area of the  spatial configuration of
the display structure shown In display. This is because of the relatively
large amount  10   FIGURE 3, each select line 304 Is preferably not a ofthe
display-structure per unit area thereof taken up  straight line, but
includes a plurality of V-shaped por- by the much greater number of data
lines 202, select  tions 310, each of which crosses a separate one ofthe
lines 204 and driver-transistors 208 of FIGURE 2 with       respective data
lines 302. This permits the source respect to the corresponding components
of FIGURE    308a of each driver-transistor 308 to be disposed . Further,
this greater number of components, which   15   within the notch of the
V-shaped portion 310 and also results in smaller Individual pixel cells 200
and small-  permits the channel 308c of the driver-transistor 308 er
liquid-crystal elements, significantly Increases the  to intersect one arm
of that V-shaped portion 310 at ratio of the parasitic capacitance of the
display struc-  a substantially right angle, as indicated In FIGURE 3. ture
with respectto the capacitance of the liquid-crys-  From the foregoing
discussion of the spatial con- tal elements 206 themselves of the display
structure.  20  figuration of the structure shown in FIGURE 3, It is This
increase in parasitic capacitance is undesirable.  apparent that much of
the area of the display struc- FIGURE3,whichillustrates a high-density
liquid-  ture taken up by the respective driver-transistors crystal
two-dimensional active dot-matrix display  thereof overlaps areas of the
display structure al- structure incorporating the present invention, is
aim-  ready taken up by the respective data lines 302 and liar to the
prior-art high-density liquid-crystal two-di-  25  select lines 304
thereof. Of particularsignificance, is mensional active dot-matrix display
structure shown  the fact that the gate electrode of each driver-transis-
- In FIGURE 2 to the extent that they both are imple-  tor 308 takes up no
additional area at all, since it is en- mented by the same integrated
circuit processes and  tirely located at the intersection of a particular
select that the respective spacing distance between adja-  line 304 and the
channel 308c of each driver-transis- cent data lines and between adjacent
select lines of  30  tor 308. This differs markedly from the spatial
config- both of them is 25 [err](about 1000 lines per inch).  uration of
the prior-artdisplay structure shownin FIG- However, the spatial
configuration of the respective  URES 1 and 2, wherein substantially all of
each driv- components of the display structure shown in FIG-
er-transistor occupies space within the area of each URE 3 is
significantlydifferentfrom the prior-artspa-  individual symmetrical
(square) pixel cell thereof tial configuration of the corresponding
respective   35  (which is the area of the display structure that is in ad-
components shown in FIGURE 1 or in FIGURE 2.
ditontotheareaoccupiedbythedatalinesand select Specifically, components
300, 302, 304, 306,     lines thereof). Furthermore, the area of the
display 308, 308a, 308b and 308c of FIGURE 3 functionally   structures
shown in FIGURES 1 and 2 that is occu- correspond respectively with
components 200, 202,    pied by extension 104c from select line 104 and ex-
204, 206, 208, 208a 208b and 208c of FIGURE 2.  40  tension 204c from
select line 204 is entirely eliminat- However, in the spatial configuration
of the display  ed In the spatial configuration of the display structure
structure shown in FIGURE 3, the driver-transistor  shown in FIGURE 3. 308
associated with each individual pixel cell 300 has  The result of the
above-discussed spatial config- its source 308a situated outside of the
area of that in-  uration of the high-density liquid-crystal two-dimen-
dividual pixel cell. Specifically, the source 308a of  45  sional
dot-matrix display structure shown in FIGURE each driver-transistor 308 is
located on the opposite  3, wherein the shape of the area occupied by each
In- side of the particular select line 304 that controls the  dividual
pixel cell together with Its associated driver- operation of that
driver-transistor 308. The liquid-  transistor is asymmetric, is to provide
substantially crystal element 306 and the drain 308b connected     more
area within each Individual pixel cell for Its opt- thereto of the
driver-transistor 308 associated with  50  Ically-active liquid-crystal
element 306. Specifically, each individual pixel cell 300 is located inside
of the  as indicated in FIGURE 3, solely the drain 308b of the area of that
Individual pixel cell, so that channel 308c  driver-transistor 308
associated with each individual of that driver-transistor 308, which
interconnects the  pixel cell 300, which  is coupled to the liquid-crystal
source 308a and the drain 308b thereof, must cross   element 306 of that
individual pixel cell 300, extends the aforesaid particular select line
304, as Indicated  55  into a spacing area surrounding the liquid-crystal
ele- in FIGURE 3.Thus a capacitively-coupled gate for op-  ment 306 that
separates it from the particular data erating each driver-transistor 308 is
inherently pro-  line 302 and the particular select line 304 associated
duced at the intersection of the channel 308c of that  with that individual
pixel cell 300. This permits each 4 
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of 239  transistor having a drain (308b) coupled to the re [err] rather
than only 191 [err] occupied by the liquid-  spective display electrode, a
source (308a) cou- crystal element 206 of each individual pixel cell in the
pled at a respective coupling location to the re- spatial configuration of
the display structure shown in  spective data line, and a gate situated
between FIGURE 2 for the same 25 [err] spacing between the   5  the
respective drain and source and coupled to select lines or between data
lines. In FIGURE 3, the  the respective select line; proportion of the
total area of the display structure oc-  characterised in that. cupied by
the liquid-crystal element 306 thereof is         each coupling location
and the respective substantially 38%, while the liquid-crystal elements
source are situated on the opposite side of the re- 206 occupy only
substantially 30% of the total area of  1O  spective select line to the
location of the respec- the display structure shown in FIGURE 2. Therefore,
tive drain whereby the respective driver-transis- the spatial configuration
of the display structure   tor has a given portion (308c) between its
source shown in FIGURE 3 will be about 25% brighter than     and drain
crossing the respective select line; and the display structure shown in
FIGURE 2.                   the gate of each transistor is situated at In
addition to being brighter, the spatial configur-  15  the respective given
portion crossing the respec- ation of the display structure shown in FIGURE
3 ex-  tive select lne. hibits substantially lower parasitic capacitance
than that exhibited by the display structure of FIGURE 2.  2. A substrate
as claimed in claim 1, wherein the In addition, the capacitance exhibited
by the relatively  source, drain and gate of each driver-transistor
larger-area liquid-crystal elements 306 themselves Is  20  are formed by
respective portions of a single lay- significantly greater than the
capacitance exhibited  er of semiconductor material. by the relatively
smaller-area liquid elements 206 themselves. Thus, the ratio of parasitic
capacitance  3. A substrate as claimed in claim 2, wherein each to
liquid-crystal element capacitance is substantially  display electrode and
its respective driver-tran-4 - smaller. For these reasons, the undesirable
effects of  25  sistor are comprised of a single layer of polysili-
parasitic capacitance is materially reduced by the     con. spatial
configuration of the display structure of the present invention.
4. A substrate as claimed in any preceding claim For illustrative purposes,
it has been assumed  wherein each source overlaps and directly con- that
particular known integrated-circuit processes  30  tacts the respective
data line. were employed in the manufacture of the display structure shown
In FIGURE 3. However, the present  5. A substrate as claimed in any
preceding claim, invention is directed to the spatial conf iguration of the
wherein the crossing of each given portion and its display structure, and
not to the particular processes  respective select line is In substantially
the same or materials employed in its manufacture. Therefore,  35  area as
the crossing of that select line and the re- other integrated-circuit
processes known In the art  spective data line. may be employed to
manufacture a liquid-crystal two- dimensional active dot-matrix display
structure hav-  6. A substrate as claimed In any preceding claim, ing a
spatial configuration that incorporates the prin-  wherein each select line
includes V-shaped por- ciples of the present invention.             40
tions (310) situated at respective crossings with the data lines; and a
part of the given portion of each drivertransistor is disposed within the
notch Claims                                               of the
respective V-shaped portion. 1. An active matrix substrateforuse in a
liquid-crys-  45  7. A substrate as claimed In claim 6, wherein each tal
display device, said substrate having formed  gate intersects its
respective select line along the thereon:
V-shaped portion. a set of data lines (302); a set of select lines (304)
crossing the data  8. A substrate as claimed in any preceding claim, lines;
50      wherein the densities of said data lines and said a matrix of
display electrodes (306) each    select lines are each substantially
greater than adjacent a respective crossing of a respective    3.15 lines
per mm (80 lines per inch). data line and a respective select line so that
the display electrodes are formed in columns corre-  9. A substrate as
claimed In claim 8, wherein the sponding to the data lines and rows
correspond-  55  densities of said data lines and said select lines ing to
the select lines; and                      are each of the order of 39.4
lines per mm (1000 a respective field-effect driver-transistor  lines per
Inch). (308) for each display electrode, each driver- 
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[err] * C   L   M   S  * liquid-crystal element 306 to occupy an area of
239     transistor having a drain (308b) coupled to the re- [err], rather
than only 191 [err] occupied by the liquid-    spective display electrode,
a source (308a) cou- crystal element 206 of each individual pixel cell in
the  pled at a respective coupling location to the re- spatial
configuration of the display structure shown In  spective data line, and a
gate situated between FIGURE 2 for the same 25 [err]spacing between the   5
the respective drain and source and coupled to select lines or between data
lines. In FIGURE 3, the    the respective select line; proportion of the
total area of the display structure oc-       characterised in that cupied
by the liquid-crystal element 306 thereof is            each coupling
location and the respective substantially 38%, while the liquid-crystal
elements     source are situated on the opposite side of the re- 206 occupy
only substantially 30% of the total area of  10  spective select line to
the location of the respec- the display structure shown in FIGURE 2.
Therefore,      tive drain whereby the respective driver-transis- the
spatial configuration of the display structure      tor has a given portion
(308c) between Its source shown in FIGURE 3 will be about 25% brighter than
and drain crossing the respective select line; and the display structure
shown in FIGURE 2.                      the gate of each transistor is
situated at In addition to being brighter, the spatial configur-  15  the
respective given portion crossing the respec- ation of the display
structure shown In FIGURE 3 ex-     tive select line. hibits substantially
lower parasitic capacitance than that exhibited by the display structure of
FIGURE 2.  2. A substrate as claimed In claim 1, wherein the In addition,
the capacitance exhibited by the relatively  source, drain and gate of each
driver-transistor larger-area liquid-crystal elements 306 themselves is  20
are formed by respective portions of a single lay- significantly greater
than the capacitance exhibited     er of semiconductor material. by the
relatively smaller-area liquid elements 206 themselves. Thus, the ratio of
parasitic capacitance  3. A substrate as claimed in claim 2, wherein each
to liquid-crystal element capacitance Is substantially   display electrode
and its respective driver-tran- smaller. For these reasons, the undesirable
effects of  25  sistor are comprised of a single layer of polysili-
parasitic capacitance is materially reduced by the       con. spatial
configuration of the display structure of the present invention.
4. A substrate as claimed in any preceding claim, For illustrative
purposes, it has been assumed       wherein each source overlaps and
directly con- that particular known integrated-circuit processes   30
tacts the respective data line. were employed in the manufacture of the
display structure shown in FIGURE 3. However, the present    5. A substrate
as claimed in any preceding claim, invention is directed to the spatial
configuration of the  wherein the crossing of each given portion and its
display structure, and not to the particular processes   respective select
line is in substantially the same or materials employed in its manufacture.
Therefore,  35  area as the crossing of that select line and the re- other
Integrated-circuit processes known in the art      spective data line. may
be employed to manufacture a liquid-crystal two- dimensional active
dot-matrix display structure hav-  6. A substrate as claimed in any
preceding claim, ing a spatial configuration that incorporates the prin-
wherein each select line includes V-shaped por- ciples of the present
invention.                40       tions (310) situated at respective
crossings with the data lines; and a part of the given portion of each
drivertransistor is disposed within the notch Claims
of the respective V-shaped portion. 1. An active matrix substrate for use
in a liquid-crys-  45   7. A substrate as claimed in claim 6, wherein each
tal display device, said substrate having formed     gate intersects its
respective select line along the thereon:
V-shaped portion. a set of data lines (302); a set ofselectlines (304)
crossing the data  8. A substrate as claimed in any preceding claim, lines;
50       wherein the densities of said data lines and said a matrix of
display electrodes (306) each      select lines are each substantially
greater than adjacent a respective crossing of a respective       3.15
lines per mm (80 lines per inch). data line and a respective select line so
that the display electrodes are formed In columns corre-   9. A substrate
as claimed in claim 8, wherein the sponding to the data lines and rows
correspond-  55  densities of said data lines and said select lines ing to
the select lines; and                         are each of the order of 39.4
lines per mm (1000 a respective field-effect driver-transistor    lines per
inch). 



(308) for each display electrode, each driver- 5    9                  EP 0
453 510 B1                 10    [err] *  C  L  M  S  * 10. A
liquid-crystal display device having a substrate  Bereich liegtwie der
ireuzungspunictdioserAus as claimed in any preceding claim.
wahileltung und der entsprechenden Datnlei- tung. PatentansprUche
5   6. Substrat nach elnem der vorstehenden Ansprf- che, wobel jode
Auswahlleitung V-formige Ab- 1. SubstratmitaktiverMatrilxfOrdieVerwendung
in      schnittb (310) aufweist, die an den Jowelligen einer
Fflfssigiristall-Anzeigevorrichtung, wobei  Kreuzungspunlkten mit den
Datenleitungen lie- euf dem Substrat ausgebildet aind:                gen,
und wobei sin Tell des gegebonen Abschnit- Eh Satz von Dabtnleitungen
(302),   10      toe des Treibertransistors Innerhalb der Kerbe ein Satz
von Auswahlleitungen (304), wel-    des jeweiligen V-ffrmigen Abschnittes
abgeord- che die Datenleitungen kreuzen,                   net Ist. elne
Matrix aus Anzeigeeledtroden (306) jewells an einem jewelligen
Kreuzungspunct ei-  7. Substrat nach Anspruch 6, wobel jedes Getter net
Datenleitung und elner Auswahlleltung, so   15  seine entsprechende
Auswahlleltung entleng daB die Anzeigeelektroden in Spaltbn ausgebil-
des V-fbrmigen Abschnittes schneidet. -det sind, welche den Datenleitungen
entspre- chen und In Relhen, weiche den Auswahileltun-  8. Substrat nach
elnem der vorstehenden AnsprO- gen entsprechen, und
che, wobei die Dichte der Datenleltungen und der jewells ein
Feldeffekttreibertransistor  20  Auswahlleitungen betrachtlich gr8Ber Ist
ale 3,15 (0)fjdeAnzeeel            wobeiJederTrel-         Leltungen pro
Meotr (80 Leltungen pro Zoll). bertransistor elne Senke (308b) hat, die mit
der jewelligen Anzelgeilektrode verbunden Ist, sine  0. Substrat nach
Anspruch 8, wobel die Dichte der Quelle (308a) hat, die an Jo elner
Verbindungs-   Datenleltungen und der Auswahlleltungen Jo- : stelle mit der
betreffenden Datenleltung verbun-  26  wells In der GrOBenordnung von 39,4
Leitungen den Ist, und ein Getter hat, welches zwischen der  pro mm (1000
Leitungen pro Zoll) Ilegt. :   jewelligen Senke und Quelle liegt und mit
der Jo- weiligen Auswahilettung verbunden lst,         10.
FlOssigkeftskristallanzelgovorrichtung, gekenn- dadurch gekeninzolchnet,
daB                 zeichnet durch emn Substrat nach elnem der vor-   .
Jede VerbIndungsstelle und die betreffen-  3o  stshenden Ansprflche. de
Quelle bezflglich der Auswahileitung auf der -   der jewelligen Senke
gegenaiberllegenden Solte                                             -
angeordnet sind, wodurch der jewellige Treiber-  Revendlcatlons * !
-,transistoroioen gogebenenAbschnitt (308c) zwi- schen selner Quelle und
Senke hat, weicher die  35  1. Substrat de matcoe active pour utillseaton
dens -Oeweilge Auswehlleitung kreuzt, und               un dispositif
d'affichage A cristaux liquldes, ledit daeB das Getter jedes Transistors an
dem     substrat portant: jewelis gegobenen Abschnitt angeordnet lst, der
un ensemble de lignes de donnees (302); die jewellige Auswahlleltung
kreuzt.                   un ensemble de lignee de s6lectbon (304) 40
crolsant lea lignes de donn6es; 2  Substrat nach Anspruch 1, wobes Quells,
Senke           une matrice d 61ectrodes d'affichage und Gatter jedes
Trelbertranslbtors durch ent-    (306) chacune adjacento A une intersection
roe- sprechende Bereiche einer einzelnen Schicht       pective dune liOne
de donnees respective et aus halbleltendem Material geblidet sind.
d'une ligne de selection respective de sorts quo -  46  les lectrodes
d'affichage sontfobrmes en colon- 3. Substrat nach Anspruch 2, wobel jede
Anzeige-     nos correspondent aux lignes de donness et en elektrode und
Mhr enteprechender Trelbertransl-   rangees correspondent aux lignes de
selectlon; stor aus elner elnzeinen Schicht aus Polysilizium  et bestehen.
un transistor d'attaque a offet de champ 50     (308) respectif pour chaque
1eictrode d'afficha- 4. Substrat nach sinem der vorstehenden AnsprO-
go, chaque transistor d'attaque ayant un drain che, wobel jede Quelle die
jewellige Datenleitung  (308b) relie a l'electrode d'affichage respective,
;fiberlappt und direkt kontaltiert.               uno source (308a) reli6e
au droit d'un emplace- ment de connexon respectif a la ligno de don- 5
Substrat nach einem der vorstshenden AnsprO-  56  nees respective et une
grille situee entre les chej wobel der Krouzungspunkt zwischen jedem
drain et source respectifs et reiios A la ligne de 



gogebenen Abschnitt und seiner entsprechender     selection respoctive;
Auswahlelitung Im wesentlichen In dem gloichen         caracterise en ce
quo: 6 ,.;. .-......    ; .  1 1           r u ew w lv cw |
._~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ : -  - .  chaque emplacement de connexion et
Ia  10. Disposetif d'affbchage A cristaux liquides compor- source
respective sont sAtues, par rapport A la li-  tant un substrat solon l'une
quelconque des fe- iw  .gne de selection respective, du cote oppose A
vendications preocdentes. I'emplacement du drain respectif, ce par quoi le
transistor d'attaque respectif a une certiane par-   5 : tle (308c) entre
sa source et son drain qui crolse la ligne de selection respective; et en
ce que la grille de chaque transistor est situle au droltde ladite certaine
partie respective .crpsant la ligne de selectlon respective.  10 .....2.
Substrat solon la revendlcation 1, dans lequel la source, le drain et la
grille de chaque transistor . d'attaque sont form6s par des parties
respecti- ves d'une couche unique de matiere semi-  15 conductrice. 3..
Substrat selon la revendication 2, dans loquel -   chaque 6lectrode
d'affichage et son transistor *   d'attaque respectif sont constitu6s d'une
couche  20 .  unique de siliclum polycrlstallin. 4. Substrat.selon l'une
quelconque des revendica- tions pr6c6dentes, dens loquel chaque source
chevauche et contacts directement la ligne de   25 donnees respective. 5
Substrat solon l'une quelconque des revendica- tions precedentes, dane
leque l'ntersectbon de ..chaque dib certaine partie et sa ligne de s6lec-
90 tion respective est sensiblement dans la mrine zone que l'lntersectlon
de cette ligne de s6lectlon et de la ligne de donnees respective. :6.
Substrat slon l'une quelconque des revendica-  35 tions pr6cedentes, dans
lequel chaque ligne de , slection comprend des parties (310) en forme de V
situ6es aux intersections respectives avec lo .. -   es lignes de donnees;
et dans lequel une portion do ladite certaine partle de chaque transistor
40 d'attaque est dispos6e a l'Interieur de l'encoche de la partle en forme
de V respective. ....-.. -7. Substrat selon la revendication 6, dans lequel
chaque grille coupe sa ligne de selection respec-  45 tive le long de la
partle en forms de V. 8. Substrat selon l'une quelconque des revendica-
tions prec6dentes, dans lequel lea densites des- dites lignes de donn6es et
desdites lignes de se-  co Iection sont chacune sensiblement plus grandes
que 3,15 lignes par mm (80 lignes par pouce). *. Substratselon Ia
revendlcatlon 8, dans lequel lea densitbs desdites lignes de donnees et
desdites  65 lignes de selectlon sont chacune de Iordre de 39,4 lignes par
mm (1.000 lignes par pouce). 7    


