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(57) Abstract

An electro-optic display comprises a two dimensional array of liquid crystal cells (C11A,B to C44A,B) each switch-
able by means of electrical signals applied to respective pairs of address lines connected to the cell by respective transistors -
(T11 - T44). Each main electrode of each transistor is isolated from the rest of the array by a respective cell of the array.
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Matrix Addressable Displays

This invention relates to matrix addressable displays. 1In
particular the invention relates to matrix addressable displays of the
kind comprising a two dimensional array of switchable cells, each cell
having two electrodes each carried on a surface of a respective one of
two plates, each cell being switchable by means of electrical signals
applied to a respective pair of electrical address lines connected to
the cell, each address line within a pair being connected to a
different plurality of cells within the array.

To overcome the problems of multiplexing the address lines in
such a display, i.e. in order to identify uniquely the cell to be
switched at any one time and prevent partfa] switching of other cells
connected to one of the pair of address lines, it is known to connect
each cell to its respective pair of address lines via a respective
transistor, for example, a thin film transistor, i.e. the so-called
‘active matrix addressing' approach.

Figure 1 is a schematic circuit diagram of part of such a
known display.

Referring to Figure 1, the illustrated part of the display
comprises an array of liquid crystal cells Cll to C22, each cell being
represented in the figure as a capacitor. One electrode 3 of each
cell is carried on the inner surface of a first insulating plate, this
plate being transparent, the electrode 3 being the size of a pixel of
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the display, and being made of a transparent conductor, such as indium
tin oxide. The other electrode 5 of each cell is defined on the
opposing surface of a second insulating plate, this surface carrying a
series of parallel conductive column tracks 7, 9, 11 all components
carried on this second plate being shown dotted in the figure.

In respect of each cell, there is provided a respective n
channel thin film field effect transistor T11l to T22 carried on the
first plate. . One main electrode of each transistor, hereinafter
referred to as a drain for convenience, is connected to the electrode
3 of each cell, whilst the gate of each transistor is connected to a
selected gate address 1ine 13, 15, 17 within a series of parallel
conductive row tracks on the first plate. The second main electrode
of the transistor hereafter referred to as the source for convenience,
is connected to an earth line in the form of a family of conductive
row tracks 19, 21 extending across the first plate parallel to the
gate address lines 13, 15, 17.

In the use of the display, appropriate synchronised gate and
source voltage pulses are applied to a selected pair of gate and
source address lines. This then selectively addresses the one
transistor which is connected to both the selected address lines.

The capacitor cunstituted by the cell connected to the selected
transistor is then able to charge up to the voltage required to give a
response in the liquid crystal cell, the capacitor then being isolated

‘when the transistor is subsequently switched off, the charge held on

the capacitor being effective to switch the cell in the sense of
changing the reflectivity of the liquid crystal and thus producing the
required pixel image.

Such a display, however, suffers the disadvantage that a
single short in a transistor gate results in the failure of the entire
row of the display to which the shorted transistor belongs, even a '
single row failure being totally unacceptable in a display. Such row
failures could be turned into single pixel failures by identifying and
disconnecting faulty transistors, single pixel failures being much
less noticeable and thus tolerable in some applications. This

process is however time consuming and expensive particularly for large
numbers of pixels.
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The above known display presents another problem also. Due
to photolithographic defects, dust particles and similar faults,
shorts may occur between adjacent pairs of gate and drain Tines which
are carried on the same plate as the transistors, this leading to
electrical intereference between adjacent rows of the display. In -
order to ease this problem, the spacing between adjacent address lines
must be relatively large, and thus useful display space is wasted and
the maximum achievable resolution is limited.

It is an object of the present invention to provide an
addressable matrix display of the kind specified, in which each
switchable cell is addressed via a respective transistor but wherein
the above problems are at least alleviated.

According to the present invention an addressable matrix
display comprising a two dimensional array of switchable cells, each
cell having two electrodes each carried on a surface of a respective
one of two plates, each cell being switchable by means of electrical
signals applied to a respective pair of electrical address lines
connected to the cell by a transistor, each address 1ine within a pair
being connected to a different plurality of cells within the array and
being carried on a different one of the plates, is characterised in
that each main electrode of each transistor is isolated from the rest
of the array by a respective cell of the array.

Each cell is suitably a 1iquid crystal cell.

Five matrix addressable displays in accordance with the
invention will now be described, by way of example only, with
reference to Figures 2 to 22 of the accompanying drawings in which:

Figure 2 is a schematic circuit diagram of the first display;

Figure 3 is a schematic plan view of the circuit elements of
part of the first display;

Figure 4 illustrates a first voltage waveform scheme -
applicable to the first display;

Figure 5 illustrates a second voltage waveform scheme
applicable to the first display;

Figure 6 is a schematic circuit diagram of part of the second
display;
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Figure 7 is a schematic plan view of a first circuit element
configuration of the third display;

Figure 8 is a schematic plan view of a circuit element
configuration of a first adaptation of the third display;

' Figure 9 is an equivalent circuit of the circuit element
configuration illustrated in Figure 8;

Figure 10 is a schematic plan view of the circuit element
configuration of a second adaptation of the third display;

Figure 11 is an equivalent circuit of the circuit element
configuration illustrated in Figure 10; )

Figure 12 is an equivalent circuit diagram illustrating a row
across the first and second adaptations of the third display when the
row is strobed;

Figure 13 illustrates the arrangement of the circuit elements
carried on the first plate of a third adaptation of the third display;

Figure 14 illustrates the arrangement of the circuit elements
carried on the second plate corresponding to the adaptation of the
third display shown in Figure 13;

Figure 15 illustrates an alternative arrangement of the
circuit elements carried on the second plate to that shown in Figure
14; |

Figure 16 illustrates the arrangement of the circuit elements
carried on the first plate of a fourth adaptation of the third
display; ' '

Figure 17 illustrates the arrangement of the circuit elements
carried on the second plate for the fourth adaptation of the third
display illustrated in Figure 16;

Figure 18 illustrates the arrangement of the circuit elements
carried or. the first plate of the fourth display;

Figure 19 illustrates the arrangement of the circuit elements:
carried on the second plate of the fourth display;

“igure 20 illustrates the arrangement of the circuit elements
carrier on the first plate of the fifth display;

Figure 21 illustrates the arrangement of the circuit elements
carried on the second plate of the fifth display; and
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Figure 22 illustrates an alternative arrangement of circuit
elements carried on the second plate of the fifth display.

Referring firstly to Figure 2, as in the prior art display
described herebefore with reference to Figure 1, the display comprises
an array of liquid crystal cells C11lA, C11B, C12A, C12B, C21A, C21B---
represented as capacitors, only eight such cells being shown for the
sake of clarity, although it will be appreciated that a practical
display will have typically up to 2000 x 1200 cells or more. The
electrodes 31, 33 of each cell are formed on the opposing surfaces of
a pair of parallel transparent insulating plates, all components
carried on the second plate being shown dotted. As in the prior art
display the second plate carries a number of parallel conductive
column tracks 35, 37, 39, 41 these being orthogonal to a number of
parallel conductive gate address lines 43, 45, 47 carried on the first
plate, each cell having one electrode 31 connected to one column track
35, 37, 39, 41 and one electrode 33 connected via a transistor to one
gate address line 43, 45, 47, 49, Unlike the prior art display
however the electrodes 33 of each pair of two adjacent cells Cl1A and
C11B etc in a row which are carried on the first plate are connected
to the drain and source of the same transistor T1l etc. Respective
peripheral driver circuits 51, 53 effective to provide drive voltages
to the address lines 43, 45, 47 on the first plate, and 35, 37, 39,
41 on the second plate are also provided. It will be seen that unlike
the prior art display shown in Figure 1, the nominal sources of
different transistors in a row are separated by the liquid crystal
cells connected to that row. Thus in the event of a short between a
transistor gate and source and drain the gate line will remain
isolated from the rest of the circuit by the high impedance of the
pair of Tiquid crystal cells directly connected to that transistor. -
This will allow the other transistors in the row to be driven, thus
limiting the failure to that pair of cells which are connected to then
failed transistor. It will also be seen that as only one set of
address lines, i.e. the gate address lines 43, 45, 47 for each row of
pixels is carried on the plate carrying the transistors, these lines
will be separated by a distance corresponding to at Teast the vertical
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dimension of the pixel. Thus the probability of shorting adjacent
conductive tracks on the plate carrying the transistors is greatly
reduced over the prior art display for a similar resolution display of
the same area.

It will be appreciated that even if the fabrication yield for
the second plate decreases as a result of the increased complexity
with respect to the prior art second plate, this will be by far offset
by the increase in the yield for the first plate which remains the
more complex and expensive item due to the fact that it carries the
transistors.

It will also be appreciated that for the above reasons it is
also easier to connect the peripheral driver circuit 51 for the
display to the gate line. The peripheral driver circuits 51, 53 can
be connected to both plates through edge connectors or by mounting
chips around the periphery of each plate with soldered contacts on the
gate lines on the first plate and on the column tracks on the second
plate. It can be convenient in some circumstances however to arrange
for alternate column tracks 35, 39 to extend beyond the connectors or
driving chips connected to the remaining tracks 37, 41. Although it
may be convenient in some circumstances to address each column
individually, it may be preferable in other cases to link one set of
alternate columns together. This can be done by providing a bus bar
connecting the said set of alternate columns, the bus bar crossing
over or under the remaining columns. It should, however, be
appreciated that even in this case the number of overlapping regions
that are potential sources of shorts is greatly reduced with respect
to known displays. ,

It will be appreciated that the peripheral drivers may be
replaced by thin film transistors fabricated ia a manner similar to.
the transistors used to switch the cells of .he array.

Figure 3, illustrates a suitable practical configuration of
the array. As shown the column tracks eg 35, 37 in ngure 3, are
made narrower where they cross a gate line. e.g. 45 in Figure 3 to
reduce the capacitive coupling between column tracks and gate lines.
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Referring now also to Figure 4, in use of the display the
peripheral driver circuits 51, 53 are used to apply electrical signals
to the various conductive tracks. Each row of the array is
sequentially addressed by a respective series of strobe pulses Vau
applied to each gate line 43, 45, 47, the series being temporally
of fset. VpaTAs VRep denote the voltage waveforms, with respect to
earth applied to one particular pair of source and drain lines, for
example 35, 37 carried on the second plate, AV, andAVg being the
voltage drops across the respective cells Cl1A, C11B connected to
these lines, it being appreciated that corresponding signals will be
applied simultaneously to all fhe source and drain lines across the
array, such that the pixels within each row of the array are
simultaneously addressed. The voltages with respect to earth
appearing at the electrodes 33 carried on the first plate of these
cells C11A, Cl1B are denoted Vas Vpe

Thus, where the transistor T1l is an n - channel transistor

Vo = Vparp - AVy

Vg = Ver *+ AV

The time Ten me taken to address each cell Cl1 to €22 within
the array will consist of two on-cycles alternated with two
off-cycles, each on-cycle being of duration MT. where M is an integer,
and T, is the cell refresh time, the value of M being selected taking
into account such factors as the characteristics of the transistors,
liquid crystal material, and the speed of the driving electronics, the
waveforms applied during these periods being described hereafter.
Each off-cycle is of duration Tr’ the function of the off-cycle being
to reduce the maximum voltage between nominal source and nominal drain.
of each transistor after each on-cycle, these voltages otherwise A
resulting in high leakage currents, and eventually in the breakdown of
the transistor. It will be appreciated however that the off-cycles

can be omitted in some circumstances dependent on the characteristics
of the transistors.
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Within each on-cycle Vparp consists of a series of pulses,
synchronised with the Teading edge of a strobe pulse Vgy which causes
the transistor Ty; to conduct. This is followed by an off-cycle in
which both VpaTa and Vppp are at zero potential, the strobe pulse Vgy
applied during this period enabling both cells Cyyp, C11p to
discharge. In the subsequent on-cycle, Vparp consists of a series of
pulses which are the complement of those in the first on-cycle and
which are again synchronised with the leading edge of a strobe pulse
VGM’ the waveforms in the second off cycle being the same as in the
first off-cycle. During the first on-cycle and the first off-cycle
Vper s zero,'VREF being pulsed to a value of 2Vy,y during the second
on-cycle. Thus it will be seen that in the first on-cycle Vppp is
always equal to O and Vpprp is either 2Vyay or O dependent on whether
the cells C11A, C11B are selected or unselected where Vypy is the
voltage required to switch the cell fully on. In the second on-cycle
Vpep s equal to 2Vyax and Vpayp 1s either 0 if the cells C11A, C11B
are selected, or ZVMAX if these cells are unselected. Thus the cells
which are selected will be charged to a potential difference close to
Vyax whilst the unselected cells will be at zero potential difference,
the cells within a pair of cells connected to the same transistor of
course being wither both selected or both unselected.

It will be seen that in the above address scheme the polarity
of the vo]tagesAVA, AVB applied across each chosen cell in alternate
on-cycles is reversed, this preventing degradation of the liquid
crystal due to electrolysis. ,

It will be appreciated that by virtue of the two cells
connected to each transistor in a display in accordance with the
invention, the capacitance to be charged by each transistor is a
quarter of that in a comparable prior art display with the same
resolution. This enables the use of transistors with Tower
on-currents, for example amorphous silicon thin film transistors.

Referring now to Figure 5, various other drive schemes for

~the display shown in Figure 2 are of course possibie. In Figure 5 it

will be seen that the strobe pulses Vgy applied during the second
on-cycle and second off-cycle are at a different dc level to the
pulses VGM applied during the first on-cycle and first off-cycle.
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Furthermore Vprp and Vpapa Within the second off-cycle are set at
2Vyax+ Such an alternative drive scheme has the advantage over that
described in relation to Figure 4 that the maximum voltage difference
between the gate of each transistor, and the corresponding cell
electrodes carried on the same plate as the transistors is Myaxs - It
will be seen from Figure 4 that the corresponding voltage is 4Vyax
Thus the transistor leakage current for the Figure 5 scheme is less
than for the Figure 4 scheme, this being particularly important for
displays incorporating polycrystalline silicon transistors, as the
Teakage current is a strong function of the gate-source and gate-drain
voltages. Furthermore the reliability of the transistors will be
higher due to the lower fields through the gate oxide.

Referring now to Figure 6 this figure illustrates the part of
the second display to be described, the part comprising a three by
three array of pixels, corresponding components of each of the further
displays to be described being Tabelled as in the first display in
accordance with the invention described herebefore. The array is,
as before connected to gate address lines 43, 45, 47 carried on the
first plate, and reference and data address 1ines 35, 37, 39, 41, 42,
44 carried on the second plate, appropriate driver circuits (not
shown) being provided to provide the required voltages across the
address Tines. The second display is however distinguished from the
first display in that each pair of cells for example Cl1A, Cl1B within
a pixel is addressed by two transistors T11lA, T11B whose gates are
driven by adjacent gate lines 43, 45 as shown in the figure. Thus in
operation of the second display, as for‘examp1e the gate line 45 is
strobed by the pulses VGM’ the sets of four cells Cl1A, C11B, C21A,
C21B etc., in the pixel rows above and below the gate Tine 45 will be
charged to the same values by application of appropriate data and
reference voltage waveforms to the source and drain lines, thes: being~
chosen such that the upper pixel row is addressed in the desired |
manner. The Tower pixel row will then be reset and addressed in the 7
desired manner for that row when the next gate line 47 1is strabed. It
will be appreciated that the uppermost and lowermost rows of
transistors within the array will be exceptional in that they have
gate lines devoted to themselves.
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The address schemes required for this second display will be
evident to those skilled in the art of matrix address displays in view
of the schemes as disclosed in Figures 4 and 5 described herebefore,
in conjunction with those disclosed by Takeda et al in Japan Display
86, pages 204-7, published in 1986. '

It will be appreciated that the advantage of the arrangement
shown in Figure 6 lies in that if a transistor is faulty, and is
disconnected by for example laser cutting, the cells connected to that
transistor will still be charged to a definite value. If the upper
transistor within a pixel, for example T21A has to be disconnected,
the cells C21A, C21B will be charged to the correct value. If the
Tower transistor within a pixel, for example T21B is disconnected
however, the cells will be charged to the value of the cells Cl1A,
C11B in the next row above: this is nevertheless not so disturbing to
an observer of the display as an obviously inactive pair of pixels.
The disturbance may be further reduced by having an arrangement of
driver circuits such that the gate lines are first strobed in order
working down the display (--- 43, 45,47 --) and then strobed in order
working up the display (-- 47, 45, 43 --) with the result that cells
connected to disconnected transistors are only charged wrongly in
alternate frames.

It will be appreciated that in both displays in accordance
with the invention described herebefore each pair of cells connected
to the same transistor or transistors are charged to be the same
potential. In some applications however, one may choose that the
cells within each pair are of different shapes such that the _
difference in capacitance between the two cells results in a different
partition of the voltages across the two cells. Alternatively where
the cel’s within each pair be identical, but it is required that the
cells within each pair are charged to different values, the
arrangement shown in Figure 7 may be used. This arrangement is an
adaptation of the display shown in Figure 6 in that each pair of cells

 within a pixel is addressed by two transistors whose gates are driven

by adjacent gate lines. This third display is however distinguished
from that shown in Figure 6 in that the pairs are arranged vertically
and chained together into columns by the transistor source-drain
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channels. In this way each cell is connected to a unique
combination of two transistors by their main electrodes. The third
display is also distinguished from that shown in Figure 6 in that the
column address lines 35, 37, 39, 41 are replaced by respective pairs
of meandering electrodes 71, 72 carried on the second plate, each
electrode 71, 72 connecting alternate cell electrodes 31 on the
second plate, the electrodes 71, 72 thus being interleaved as
indicated in Figure 7. These electrodes will generally be fabricated
with fine metal stripes, typically of aluminium, so as to provide
adequate conductivity between the cell electrodes 31. In use of
this third display, as the respective strobe pulses Vgy are applied to |
the successive gate lines 43, 45, 47, the pairs of cells in the rows
on either side of the strobed gate line will be charged to the desired
value for the upper row of cells, the lower row of cells being reset
to the correct value when the next gate line down 1is strobed.

It will be seen that a disadvantage of the arrangement shown
in Figure 7 is that the gaps between each column of cells must be
relatively large in order to accommodate the two interleaving tracks.
These gaps may be reduced somewhat by having a slightly zigzag
arrangement of the columns of pixels but the appearance this creates
may not be acceptable to the user. Figures 8 and 10 show two
alternative arrangements of interleaved electrodes on the second plate
in which these gaps are reduced. The corresponding equivalent
circuits are shown in Figures 9 and 11 in which each cell is again
shown as a capacitor and each transistor is shown as a switch, it
being understood that all switches in a row are operated
simultaneously as each gate 1ine is strobed. In either of these
arrangements, when one row is strobed (i.e. all the switches in that
row are closed) the circuit to be addressed is equivalent to that -
shown in Figure 12.  The addressing scheme required here is different
to that used in the arrangements described above. The voltages
applied to successive column i.e. second plate electrodes
Vi (i=0,1,2,3 ---N) where N + 1 is the number of column electrodes,
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given by the algorithm

V, = Vb]

bj = a;®bj_g

where V is a reference voltage and a3, bi are binary digits, a; being
1 or 0 according to whether the capacitor pair preceding column i is
to be charged or not, respectively, and ®denotes addition modulo 2
(exclusive OR). In order to ensure absence of DC voltage across the
cells, each frame consists of two fields identical except that the bit
b, is taken as 0 in one field and 1 in the other.

It will be evident that one disadvantage of the arrangements
shown in Figures 8 and 10 1is that it is difficult to display grey
scale by varying the voltages on the cells so that they may assume
intermediate values. These arrangements are therefore primarily
suitable for alphagraphic displays. One preferred approach which
avoids this difficulty is to have the source and drain lines carried
on the second plate arranged as orthogonal sets with insulated
crossovers., Although this increases the 1ikelihood of faults in the
second plate, this plate can be tested prior to assembly and, since it
is the cheaper of the two, some wastage of the second plate alone may
be economically acceptable. Figure 13 shows the arrangement of
transistors and cell electrodes 33 on the first plate while Figures 14
and 15 show two possible connectivities for the second plate. In
both cases the display may be addressed by appiying waveforms of the .
types shown in Figures 4 and 5 as Vpprp to the column electrodes on
the second plate and waveforms of the types shown as VRep to the
horizontal electrodes on the second plate. 7 7

It will be evident that in all of the arrangements shown in
Figures 7 to 15 the members of a pair of cells connected by a
transistor are arranged vertically, with brth cells being initally
charged to the required potential for thz upper cell and the lower
cell then being reset to the required potential in the next strobe
interval. Another alternative is to connect the cells within such
pairs of cells diagonally. Figure 16 shows a possible arrangement
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for the first plate and Figure 17 the corresponding second plate
arrangement, with D and R denoting electrodes which are driven with
data and reference waveforms, respectively, indicated in the schemes
of Figures 4 and 5.

It will be evident that in all of the arrangements shown in
Figures 7 to 17 the Towest row of the array will remain set at the
same value as the lowest but one unless special circuitry is provided
for that row alone. Alternatively the Towest row may be masked from
the user by a frame or bezel. It will also be evident that for the
arrangement shown in Figures 16 and 17 alternate pixels in the first
and last columns, these not being shown in the figures, must either be
omitted or provided with special circuitry.

Referring now to Figures 18 to 22, in order to produce a
colour display of the type described, for example by Saito et al in
the 1985 International Display Research Conference Proceedings, pages
27-29, each pixel of the matrix addressable display is divided into a
triad of red, green and blue subpixels. Figures 18 and 19 illustrate
such a display in accordance with the invention. Figure 18 shows part
of the first plate which carries the transistors and associated gate
lines 181, 183, 185, 187, each electrode 33 carried by the first
plate within a pair of cells which are connected to the same
transistor being associated with a respective colour filter of the
same colour, red denoted R, green denoted G or blue denoted B. Each
transistor within successive rows is displaced by half a subpixel.
Figure 19 shows a corresponding part of the second plate which carries
the electrodes 31 together with the source and drain column
electrodes, it being seen that each column electrode is connected
alternately to cells associated with filters of two different colours
along each column. 7

A disadvantage cf the arrangement shown in Figures 18 and 19 -
is that the whole of any one red/green/blue triad is not addressed
with a single strobing interval on the respective gate lines. Figure
20 shows an alternative circuit componeht arrangement of the first
plate which avoids this difficulty, two alternative arrangements for
the corresponding second plate being shown in Figures 21 and 22. It
will be seen from these figures that by applying voltage waveforms as
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shown to the column electrodes carried on the second plate the whole
of any red/green/blue triad may be addressed within a single strobing
interval. In the figures DR, Dg and Dg denote voltage data waveforms
for red, green and blue data respectively which are applied to the
nominal transistor source lines, whilst R denotes the reference
voltages applied across the nominal drain lines. The waveforms will
be similar to those shown in Figures 4 and 5 with respect to the first
display in accordance with the invention described herebefore.

It will be appreciated that the precise form of a display in
accordance with the invention will depend on the application. In
particular whilst the displays described herebefore are contained
between a pair of inéu]ating transparent plates, for example glass,
one plate may take the form of a semiconductor crystal, the
transistors being integrated within this crystal.

It will be appreciated that a capacitance other than a cell
of the display may be used to isolate each main electrode of the
transistors from the rest of the array. Such an arrangement however
will not be as advantageous as a display in accordance with the
invention.

It will be appreciated that whilst it is particularly
convenient to use Tiquid crystal cells in a display in accordance with
the invention, other forms of switchable cells may also be used.
These include electroluminescent cells, PLZT and similar
ferroelectrics, electrochromic cells, electrophoretic cells and vacuum
switches.

It will also be appreciated that whilst the gate, source and
drain address lines shown in the displays in accordance with the
invention described herebefore are either parallel or orthogonal to
each other, this invention is also applicable to non-rectangular
arrays, in which the address lines take, for example, a radial
configuration for use in analogue displays for instrumentation.
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CLAIMS

1. An matrix addressable display comprising a two dimensional
array of switchable cells, each cell having two electrodes each
carried on a surface of a respective one of two plates, each cell
being switchable by means of electrical signais applied to a
respective pair of electrical address lines connected to the cell by a
transistor, each address Tine within a pair being connected to a
different plurality of cells within the array and being carried on a
different one of the plates the display being characterised in that
each main electrode of each transistor is isolated from the rest of
the array by a respective cell of the array.

2. A display according to Claim 1 in which each cell is a liquid
crystal cell.

3. A display according to either one of the preceding claims
including drive means for applying drive voltages effective to
periodically reverse the polarity of the voltages across each of said
cells.

4, A display according to Claim 3 including means for applying a
reference potential to one main electrode of each transistor, said
reference potential being periodically pulsed so as to cause said
periodic reversal of polarity.

5. A display according to any one of the preceding claims
including a drive means for applying drive voltages effective to
reduce the voltages between the main electrodes of each transistor
after switching of the cells.

6. A display according to Claim 5 in which one set of said
electrical signals are in the form of strobe pulses applied
sequentially to the control electrodes of each transistor, the dc
level of said strobe pulses varying within each said sequence so as to-
reduce the voltages between each main electrode and the control ‘
electrode of each transistor.

7. A display according to any one of the preceding c’aims in
which each cell is connected to two transistors whose main electrodes
are connected to the same pair of address lines.
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8. A display according to any one of the preceding claims
including means for applying different voltages across each pair of
cells which are connected to the same transistor.

9. A display according to Claim 8 in which each cell within each
said pair of cells is of different dimensions.

10. A display according to Claim 8 in which each cell is
connected to a main electrode of a different one of the transistors.
11. A display accordihg to Claim 10 in which the address Tines
connected to the main electrodes of the transistors comprise two
individual conductive tracks, each track being connected to alternate
cells along the array. -

12. A display according to Claim 11 in which said two conductive
tracks extend in different directions across the array.
13. A display according to any one of the preceding claims

including drive means for applying voltages across the cells which may
be variable so as to enable partial switching 6f the cells.

14. A display according to any one of the preceding claims in
which each pair of cells connected to the same trausistor lie within
the same column or the same row of said array.

15, A display according to any one of Claims 1 to 13 in which
each pair of cells connected to the same transistor 1ie within
different columns and different rows of said array.

16. A display according to any one of the preceding claims in
which each cell is associated with a colour filter.
17. A display according to Claim 16 in which each cell within a

trio of cells is associated with a filter of a different primary
colour,

18. A display according to Claim 17 in which the address (1ines
and vhe lines providing reference voltages to the transistors) are -
arranged such that each cell within said trio of cells may be
addressed simultaneously.

19, A display according to any one of the preceding claims
*acluding screening means around peripheral regions of the display
effective to screen cells within the array which are not uniquely
addressabie.



WO 87/05141 PCT/GB87/00104
-17-

20. A matrix addressable display substantially as hereinbefore
described with reference to Figures 2 to 22 of the accompanying
drawings.
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