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[57] ABSTRACT 

An electroluminescent display panel includes a ?rst 
plurality of addressing conductors, a second plurality 
of addressing conductors forming a plurality of inter 
section regions with the ?rst plurality of addressing 
conductors, each intersection region having associated 
with it an electrical series combination of an electrolu 
minescent element of phosphor material of the dc. 
kind as hereinafter de?ned electrically connected to 
the member of the ?rst plurality of addressing conduc 
tors forming the intersection region and a photosensi 
tive latch electrically connected to the member of the 
second plurality of addressing conductors forming the 
intersection region, the combination being arranged so 
that when light is emitted from the electroluminescent 
element it is incident on the latch, and each intersec 
tion region having associated with it a by-pass channel 
incorporating an electrical isolating element con 
nected commonly to the electroluminescent element, 
and the latch associated with that intersection region, 
whereby a voltage may be applied across the electro 
luminescent element belonging to that intersection re 
gion without being applied across the associated latch. 
The isolating elements may be capacitors, non-linear 
diodes or semiconductor glass (amorphous) threshold 
switches. The latches may be photoconductors or 
photocapacitors. 

10 Claims, 2 Drawing Figures 
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ELECTROLUMINESCENT DISPLAY PANEL WITH 
SWITCHING VOLTAGE PULSE MEANS 

INCLUDING PHOTOSENSITIVE LATCHES 

BACKGROUND To THE INVENTION 

The present invention relates to electroluminescent 
display panels. 

In designing electroluminescent display panels of the 
kind in which a plurality of regions, i.e. elements, of 
electroluminescent phosphor material can be contem 
poraneously excited by the direct application of an 
electric ?eld across each of them, one of the major 
problems encountered is concerned with addressing 
the elements, i.e. selectively applying the electric fields. 
lfa panel has a small number of elements it is possible 
for this purpose to connect either a pair of addressing 
conductors to each individual element or one address 
ing conductor to each individual element and the other 
to all of the elements. However, when the number of 
elements is large these arrangements become conplex, 
because the number of addressing conductors required 
is also large. These arrangements may be avoided by 
using a known X/Y matrix addressing arrangement. 
The elements are arranged in rows and columns; a sep 
arate conductor is electrically connected to all of the 
elements in each given row and a separate conductor 
is connected to all of the elements in each given col 
umn. In this way a panel having n2 elements requires 
only 2n addressing conductors instead of n2 or 2n 2 as 
in the arrangements mentioned above. 
However, if the matrix addressing arrangement is 

used it is difficult to energise the elements selected to 
be lit to give a particular display without partially 
energising those not so selected. because the address‘ 
ing conductors are common to all of the elements in a 
given row or column. One known way in which this 
problem can be solved is to connect a separate latch. 
i.e. an electrically operated switch, in series with each 
element. When a latch is in a conducting state its impe 
dance is much lower than that of its associated element‘, 
however, when the latch is in a non-conducting state its 
impedance is much higher than that of its associated 
element. 
Therefore, if an operating voltage is applied across all 

of the elements only those elements whose associated 
latches are in a conducting state are energised. 
US. Pat. No. 3,753,23] describes a matrix addressed 

panel whose electroluminescent phophor material is of 
a kind responsive to unidirectional operating voltages 
and which incorporates semi-conductor glass (amor 
phous) memory switches as latches. 

OBJECT OF THE INVENTION 

It has been found that the latches used in the panel 
described in US. Pat. No. 3,753,231 may be dif?cult 
to deposit in large numbers having uniform properties. 
Therefore it is an object ofthe present invention to pro 
vide in an electroluminescent displays panel ofthc kind 
having phosphor material responsive to unidirectional 
operating voltages. ic phophor material of the do kind 
as described hereinafter. latches of an alternative form. 

SUMMARY OF THE INVENTION 

According to the present invention an electrolumi 
nesccnt display panel includes a first plurality of ad 
dressing conductors, a second plurality of addressing 
conductors forming a plurality of intersection regions 

20 

25 

40 

55 

(10 

65 

v ‘i'li n iIIlilIi 

2 
with the ?rst plurality of addressing conductors. each 
intersection region having associated with it an electri 
cal series combination of an electroluminescent ele 
ment of phosphor material of the dc. kind as hereinaf 
ter de?ned electrically connected to the member of the 
first plurality of addressing conductors forming the in 
tersection region and a photosensitive latch electrically 
connected to the member of the second plurality of ad 
dressing conductors forming the intersection region. 
the combination being arranged so that when light is 
emitted from the electroluminescent element it is inci 
dent on the latch, and each intersection region having 
associated with it a by-pass channel incorporating an 
electrical isolating element connected commonly to the 
electroluminescent element and the latch associated 
with that intersection region, whereby a voltage may be 
applied across the electroluminescent element belong 
ing to that intersection region without being applied 
across the associated latch. 
Each of the by-pass channels may be connected in 

parallel with its associated latch to the member of the 
second plurality of addressing conductors to which its 
associated latch is connected. Alternatively, each of 
the by-pass channels may be connected to a member of 
a third plurality of addressing conductors. 
The isolating elements can for instance be capacitors, 

diodes such as Schottky barriers, or non~lincar imped 
ances such as amorphous threshold switches. 
The photosensitive latches caan for instance be pho 

toconductors or photocapacitors. 
The panel is preferably formed a matrix construc 

tion in which the electroluminescent elements and their 
associated latches are in rows and columns with the 

members of the ?rst plurality of addressing conductors 
running along the rows and with the members of the 
second plurality of addressing conductors running 
along the columns. If the third plurality of conductors 
is included in the panel its members are preferably ar 
ranged also to run along the columns. 
The panel may be formed on one surface of an opti— 

cally transparent substrate such as glass, with the 
latches deposited in recesses having opaque walls in the 
surface of the substrate. 
The panel is preferably operated by applying across 

selected electroluminescent elements and their associ 
ated isolating elements at least one switching voltage 
pulse capable of producing sufficient light emission 
from those selected electroluminescent elements to 
switch their photosensitive latches into a conductive 
state and by applying at a time when those latches are 
in the conducting state an operating voltage across all 
of the said series combinations causing light to be emit 
ted from the selected electroluminescent elements. The 
isolating elements are necessary to isolate the electro» 
luminescent elements from one another when the 
switching voltage pulsc(s) is (are) being applied across 
the selected electroluminescent elements. 
Embodiments of the present invention will now be 

described with rcfcrencc to the drawings filed with the 
Provisional Speci?cation, in which 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. I is a circuit diagram of the circuit arrangement 
of an electroluminescent display panel embodying the 
present invention. 
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FIG. 2 is a cross-sectional diagram illustrating the 
construction of part of the panel whose circuit arrange 
ment is illustrated in FIG. I. 

DESCRIPTION OF THE Preferred EMBODIMENTS 

The circuit shown in FIG. I has a simple 2 X 2 ele 
ment matrix for illustration purposes. However, a ma 
trix of a much larger number of elements can be pro 
duced in an identical form if required. The circuit in 
cludes two row addressing conductors X1 and X2 and 
four column addressing conductors Y I, Z], Y2 and Z2. 
A separate intersection region is formed between the 
conductors XI, Yl and ZI, between the conductors 
X1, Y2 and Z1, between the conductors X2, Y1 and 7.1 
and between the conductors X2, Y2 and Z2. The inter 
section region between the conductors X1, Y1 and Zl 
consists of an electroluminescent element ELl of the 
kind (described below) fabricated for unidirectional 
voltage operation electrically connected to the conduc 
tor X1; an isolating capacitor C1 electrically connected 
to the conductor 21 and to the element ELl; and a 
photoconductive latch PCl (shown as a light-operated 
switch) electrically connected to the conductor Y] and 
to the midpoint between the capacitor C1 and the ele 
ment ELI, which mid-point is denoted in FIG. I by the 
reference symbol S1. Likewise, the other three inter 
sections consist of electroluminescent elements ELZ, 
EL3 and EL4 identical with the element EL] respec 
tively connected to the conductors X1, X2 and X2; ca 
pacitors C2. C3 and C4 respectively connected to the 
conductors Z2, Z1 and Z2 and to the elements EL2, 
ELS. and EL4; and photoconductive latches PCZ, PC3 
and PC4 respectively connected to the conductors Y2, 
Y1 and Y2 and to the electrical mid-points between the 
capacitor C2 and the element EL2, between the capac 
itor C3 and the element EL3 and between the capacitor 
C4 and the element EL4, which mid-points are denoted 
in FIG. I by the respective reference symbols S2, S3 
and S4. 
The elements ELI, EL2, EL3 and EL4 are arranged 

so that when operated they can illuminate respectively 
the latches PC]. PCZ, PC3 and PC4. 
One method of operation of the device described 

with reference to FIG. I is as follows. Suppose that it 
is desired to operate the intersection region containing 
the element ELl, the capacitor C1 and the latch PC]. 
A short switching voltage pulse (or a series of short 
switching voltage pulses) is applied between the con 
ductor X1 and the conductor Z]. The pulse has (or the 
pulses have) a magnitude and duration capable of pro 
ducing sufficient light output from the element ELI in 
series with the capacitor CI to cause the latch PCl, on 
which light emitted by the element ELl is incident. to 
be converted from a resistive state into a conductive 
state‘ A unidirectional operating voltage is applied be 
tween the conductor XI and the conductor Yl from 
the start of the switching voltage pulse or pulses. This 
voltage has a magnitude suitable for producing suffi 
cient light output from the element ELI in series with 
the latch PC! to keep the latch PC] in its conductive 
state. but has a magnitude typically less than that of the 
switching voltage pulse or pulses. The feature of using 
a voltage magnitude which is higher when the voltage 
is in pulsed form than when it is in essentially continu 
ous form is duscussed in copcnding United Kingdom 
Patent Application No. 54,853/72. When the latch PCl 
is in the conductive state the operating voltage appears 
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4 
essentially completely across the element ELI. This al 
lows emission from the element ELl to he maintained 
and allows the latch PC] to be maintained in the con 
ductive state. 
The other selected intersections are operated in a 

similar way. 
The operating voltage may be applied for as long as 

light emission is required from the element ELl. This 
period is chosen with regard to the operating life char 
acteristics of the element ELI. When it is desired to 
terminate the period of light emission from the element 
ELI it is necessary to reduce signi?cantly the voltage 
appearing across the element ELI. This can be done by 
altering the potential of the conductor X], the conduc 
tor Y] or the conductor 21 in such a way that the volt 
age across the element ELl is reduced by the required 
amount. When the voltage appearing across the ele 
ment ELI is reduced. the level of the light emitted from 
the element ELI decays and the latch PCl relaxes back 
into the resistive state. 
The means by which the operating voltages are ap 

plied and by which the intersections are selected and 
the switching pulse(s) arc gated to them. i.e. by which 
the intersections are addressed, are well known in the 
art. They are described for example in copcnding U.K. 
Patent Application No. 54,853/72 (U.S. Ser. No. 
362,705). 
The channels between the elements EL (ELl etc) 

and the Z conductors in which the capacitors C (C 1 
etc) are incorporated are necessary as by-passes to the 
latches PC (PC! etc). If the switching voltage were ap 
plied dircctly across each appropriate combination of 
a latch PC and an element EL the major proportion of 
that voltage would appear across the latch PC and 
would not energise the element EL suf?ciently to illu 
minate and hence switch the latch. 
The capacitors C 1, C2, C3 and C4 are used in the by 

pass channels to allow each intersection region to be 
independently latched. If they were II) t included there 
would be a short circuit via the conductor Zl between 
the point S1 and the point S3 and a short circuit via the 
conductor 22 between the point S2 and the point S4. 
This would cause light emission from the elements ELl 
and EL3 together and from the elements ELZ and EL4 
together. 
The capacitance of each of the capacitors C is chosen 

to be comparable to or greater than that of each of the 
elements EL to allow the elements EL to be addressed 
with a short switching voltage pulse. 
Each switching voltage pulse lasts typically for about 

2 microseconds and has a magnitude of about 100 volts 
for a typical electroluminescent element formed at 60 
volts (as discussed below). In the case of the intersec 
tion region containing the element EL] the pulse is 
preferably applied by applying a negative electrical po— 
tential pulse of between about 50 volts to the conduc‘ 
tor Xl aand comtemporaneously applying a comple 
mentary positive electrical potential pulse of between 
about 50 volts to the conductor Z]. The pulse is ap 
plied to other intersections in a similar way. 
The electroluminescent phosphor material of the ele 

ments EL and the photoconductor material of the 
latches. are chosen so that the latches will be switched 
into their conductive state by the light emitted follow 
ing the application of a I00 volt pulse lasting 2 pus but 
not by the light emitted following the application of a 
50 volt pulse lasting 2 as. This is not difficult in princi 
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ple since for a typical electroluminescent phosphor ma 
terial formed at 60 volts (as discussed below) the light 
emission for a 100 volt 2 as pulse is typically 200 foot» 
lamberts whereas that for 50 volt 2 ps pulse is typically 
only 0.5 foot-lamberts. 
The operating voltage has a magnitude of about 60 

volts for a typical electroluminescent element. This 
may be applied in the case of the intersection region 
containing the element ELI by maintaining the con 
ductor Y1 at a positive potential between about 40 and 
60 volts and by maintaining the conductor X] at a com 
plementary negative potential between 20 and 0 volts. 
The operating voltage may if required be in the form of 
a train of unidirectional voltage pulses having a magni 
tude less than that of the switching voltage pulse. i.e. a 
magnitude of about 60 volts. 
The latches PC require a period of up to about 1 or 

2 milliseconds after light of the appropriate level has 
been incident on them before they reach the conduc 
tive state on conversion from the resistive state. They 
require a period of typically 5 milliseconds after the 
light level has signi?cantly decayed before they are 
converted back into their original resistive state. There 
fore, in order to terminate light emission from the ele 
ment ELI (for instance) it is necessary to reduce signif 
icantly the voltage across that element for a period of 
about 10 milliseconds. One way of achieving this is to 
apply a 10 millisecond positive electrical potential 
pulse typically of 25 volts to the conductor X1 and a 10 
millisecond negative electrical potential pulse typically 
of 25 volts contemporaneously to either the conductor 
Y2 or the conductor Z2. The positive pulse reduces the 
voltage across the element ELl causing the level of 
light emitted from the element to drop suf?ciently to 
allow the latch PCI to relax back into its resistive state. ~ 

The negative pulse cancels the effect of the positive 
pulse on the electroluninescent elements whose light 
emission is not required to be terminated. 
Further contemporaneous pulses may be applied to 

the conductors addressing other intersection regions in 
order that any changes in the voltages applied across 
those other intersections caused by terminating light 
emission from the element ELI are compensated for. 

In another embodiment of the '?vention each of the 
isolating capacitors C can be replaced by an isolating 
diode such as a Schottky barrier diode. or by an ele 
ment having a non-linear electrical impedance such as 
an amorphous threshold switch, such as a switch made 
from the material having the composition: 48 percent 
Te, 30 percent As. l2 percent Si and 10 percent Ge. 
The diodes or the elements having a non-linear impe 

dance would have the same isolation function as the ca— 
pacitors C. 

in the case of the embodiment in which amorphous 
threshold switches are incorporated the switching volt 
age pulse or pulses would be such as to produce suf? 
cient power in each threshold switch to cause that 
switch to be converted from its resistive state into its 
conductive state. The switch relaxes to its resistive state 
after the switching voltage pulse or pulses ?nish, owing 
to the absence of a holding current. 

In another embodiment of the invention each of the 
photoconductive latches PC can be replaced by a sepa 
rate photocapacitor latch whose capacitance can be 
varied between a relatively high value and a relatively 
low value according to the level of light incident on it. 
Such a device would be operated in the same way as 
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that described with reference to FIG. 1, except that the 
operating voltages in this case would have to be in the 
form of a series of unidirectional pulses. 

In another embodiment of the invention, the conduc 
tor Y1 and the conductor Zl may be combined and the 
conductor Y2 and the conductor Z2 may be combined, 
so that the photosensitive latch and the isolating ele 
ment of each intersection region are connected in elec 
trical parallel, but this arrangement may be used only 
when the isolating elements are capacitors. 
Suppose that this arrangement is used and also that 

the element ELI and ELZ are already operating but 
that the elements EL3 and EL4 are not. 

The element EL3 may be addressed with a switching 
pulse without affecting the element EL4 because the 
steady positive operating potential (i.e. about 60 volts) 
on the conductor Y2 does not combine with the switch 
ing voltage pulse (i.e. about 50 volts) applied to the 
conductor X2. The reason for this is that the steady op~ 
crating potential is held off from the element EL4 by 
the capacitor C4 and the latch PC4 (which is in a resis 
tive state). The capacitors C will only respond to short 
pulses. Also, the switching pulse (about 50 volts) ap— 
plied to the conductor Y1 which adds to the steady op 
erating potential on that conductor does not seriously 
affect the operation of element EL] since the switching 
voltage pulse is applied only for about 2 ps. The ele 
ment EL] merely emits more brightly for about 2 us. 
United Kingdom Patent Speci?cation No. l,30()_548 

describes a method of manufacturing an electrolumi 
nescent phosphor material suitable for use with the ap 
plication of unidirectional electric ?elds, i.e., suitable 
for use in connection with the present invention. Basi 
cally, the method is as follows. An admixture is formed 
of particles of a compound or compounds of an ele 
ment of Group III) with an element of group Vlh (such 
as zinc sulphide) and an activator such as manganese. 
The particles of the admixture are then coated with an 
electrically conducting element of group lb (such as 
copper). The coated particles are embedded in a trans 
lucent binding matrix (such as polymethylmeth‘ 
acrylate) to form a piece (normally a layer) of phos 
phor material. An electrode is attached to one part of 
the piece and another part of the piece. A unidirec< 
tional voltage is applied between the electrodes. This 
produces an electrical current in the piece of phosphor 
material. This current produces a localised region of 
high electrical resistivity within the piece of a phosphor 
material near the positive electrode. 

Alternatively, material suitable for the application of 
unidirectional electric ?elds may be provided by the 
deposition on a suitable substrate such as glass (or glass 
bearing previously deposited conductive layers) of a 
thin film of phosphor material by evaporation. A local 
ised region of high electrical resistivity is then formed 
in the film in a manner similar to that described above. 

In any method of producing a piece of phosphor ma 
terial suitable for use with the application of unidirec 
tional electric ?elds (including the methods described 
above), one of the most essential steps is that of pro 
ducing the localised region of high electrical resistivity. 
It is from this region that light emission occurs during 
operation of a device made from the piece of material. 
The step of producing the region is known as “form 
mg”. 
Forming may be carried out by the application of a 

steady voltage (typically, although not essentially. 25 
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volts) between the electrodes for a short period (typi 
cally, although not essentially, 2 or 3 minutes) until the 
piece of phosphor material is capable of weakly emit 
ting light (at a level of about 5-10 foot-lamberts). fol 
lowed by the application of a steadily increasing volt 
age between the electrodes at an approximately con 
stant power (typically, although not essentially. 2 watts 
per sq cm) through the piece of phosphor material over 
a longer period (typically, although not essentially an 
hour) until a maximum voltage is reached. This type of 
forming is known as d.c. forming at approximately con 
stant power. 
The voltage magnitudes of I00 volts and 60 volts 

mentioned above in connection with the device de 
scribed reference to FIG. 1 are both appropriate for el 
ements of electroluminescent phosphor material 
formed using a forming voltage of about 60 volts (a typ 
ical forming voltage). 
Electroluminescent phosphor material which con 

tains electrically conducting material added to it, 
whereby it may be electrically formed to produce a lo 
calised region of high resistivity, will be referred to 
herein as phosphor of the dc kind. 
FIG. 2 is a cross-sectional diagram of part of an elec 

troluminescent display panel embodying the invention. 
The panel is an integrated constructional form of the 
circuit described with reference to FIG. I; the part iI— 
lustratcd is the integrated constructional form of the 
intersection region in FIG. 1 between the conductors 
XI, Y1 and Z1 and containing the element EL], the ca 
pacitor CI and the latch PC]. A transparent glass sub 
strate 1 has on one surface a laterally running recess 3 
produced by etching or some other suitable technique. 
The surface of the transparent glass inside the recess 3 
has a region 5 of opaque glass. A strip 7 of conducting 
material, such as aluminum, is deposited in the recess 
3 and extends along the entire length of the recess 3. 
A layer 9 of photoconductive material. such as cad» 
mium sulphide. is deposited over a localised part of the 
layer 7. A strip II of transparent conducting material 
running parallel to the strip 7 is deposited on the sub 
strate 1 adjacent to the recess 3, but electrically insu 
lated from the strip 7 and layer 9. A layer 13 of dielec 
tric material, such as silicon dioxide~ is deposited over 
a metalized part of the strip II and adjacent to the 
layer 9. A layer 15 of transparent conducting material 
is deposited over the layer I3 and extends to cover the 
layer 9. A layer 17 of electroluminescent phosphor ma 
terial produced in the manner described above is de 
posited ovcr the layer 15. A strip 19 of conducting ma 
terial running in a direction perpendicular to that of the 
strips 7 and 11 is deposited over the layer 17. 
The strips 7, II and 19 are represented in FIG. 1 by 

the conductors Y], Z] and X1 respectively. The layer 
9 is represented in FIG. 1 by the latch PCl. The layer 
13 is represented in FIG. I by the capacitor CI. The 
layer I5 is represented in FIG. 1 by the point SI. The 
layer 17 is represented in FIG. I by the element ELI. 
The recess 3 and the region 5 are provided to prevent 

light other than from the layer 17 from reaching the 
layer 9. 
The complete panel will contain a matrix of struc 

tures each identical with that described with reference 
to FIG. I and formed on the same surface of the sub 
strate l. The strip 19 will be common to a row of the 
structures and the strips 7 and ll will be common to a 

column of the structures. Further similar strips will be 
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common to the other row(s) and column(s). Normally, 
all of the structures will be fabricated contempora 
neously using conventional deposition steps. 

In operation. light from the layer 17 is transmitted 
through the glass substrate I and is observed to be 
emitted from the surface of the glass substrate 1 oppo 
site to that having the recess 3. It is convenient for op 
eration of an electroluminescent element in an inte 
grated structure to arrange that the high resistivity re 
gion of the element is adjacent to the transparent con 
ductor through which the emitted light is to be trans 
mitted. Therefore the layer 17 is preferably electrically 
formed in such a way that its high resistivity region is 
adjacent to the strip 11. The layers in the other struc 
tures are electrically formed in a similar way. 
The thicknesses of the layers 9 and 13 will depend on 

the electrical properties required of them. The opti 
mum thickness can be found by either experimentation 
or theory. However the layer 13 has a thickness typi 
cally less than I am, and the layer 9 has a thickness typ 
ically about IO pm. 
We claim: 
1. An electroluminescent display panel including a 

?rst plurality of addressing conductors, a second plu— 
rality of addressing conductors forming a plurality of 
intersection regions with the ?rst plurality of address 
ing conductors, each intersection region having associ 
ated with it a first electrical series combination of an 

electroluminescent element of phosphor material of 
the dc. kind electrically ‘connected to the member of 
the ?rst plurality of addressing conductors forming the 
intersection region and a photosensitive latch electri 
cally connected to the member of the second plurality 
of addressing conductors forming the intersection re 
gion. the ?rst combination being arranged so that when 
light is emitted from the electroluminescent element it 
is incident on the latch, and each intersection region 
having associated with it a by-pass channel incorporat 
ing an electrical isolating capacitor connected to com 
monly to the electroluminescent element and the latch 
associated with that intersection to form a second se 
ries combination from said electroluminescent element 
and said capacitor. whereby a voltage pulse may be ap 
plied across the electroluminescent element without 
being applied across the latch, means for applying a 
switching voltage pulse across selected ones of said sec 
ond series combinations in selected intersection re 
gions to cause light emission from the electrolumi» 
ncscent elements thereof sufficient to cause the impe 
dance of the latches in the first series combinations of 
said selected intersection regions to be reduced and 
means for applying across said first series combinations 
of said selected intersection regions of unidirectional 
energizing voltage capable of sustaining light emission 
of the electroluminsccnt elements in said selected in 
tersection regions whilst said latches have a reduced 
impedance. 

2. A panel as claimed in claim I and wherein each of 
the electrical isolating elements is electrically con~ 
nected to the same member of the second plurality of 
addressing conductors as its corresponding latch. 

3. A panel as claimed in claim 1 and wherein the 
panel includes a third plurality of addressing conduc 
tors, each of the electrical isolating elements being 
electrically connected to a member of the third plural 
ity of addressing conductors. 
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4. A panel as claimed in claim 2 and wherein the said 
series combinations are arranged in a matrix formation. 
with each of the members of the ?rst plurality of ad 
dressing conductors electrically connected to all of the 
elements of electroluminescent phosphor material in a 
corresponding row of the matrix and with each of the 
members of the second plurality of addressing conduc 
tors electrically connected to all of the latches in a cor 
responding column of the matrix. 

5. A panel as claimed in claim 3 and wherein the said 
intersection regions are arranged in a rectangular row 
and column matrix formation, with each of the mem 
bers of the ?rst plurality of addressing conductors elec 
trically connected to all of the elements of electrolumi 
nescent phosphor material in a corresponding nw of 
the matrix. with each of the members of the second plu 
rality of addressing conductors electrically connected 
to all of the latches in a corresponding column and with 
each of the members of the third plurality of addressing 
conductors electrically connected to all of the isolating 
elements in a corresponding column. 
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6. A panel as claimed in claim 1 and wherein the 

latches are photoconductors. 
7. A panel as claimed in claim 1 and wherein the 

latches are photocapacitors. 
8. A panel as claimed in claim 1 and wherein the ad 

dressing conductors, the said electrical series combina 
tions and the electrical isolating elements are all 
formed in an integrated structure on one surface of an 
optically transparent substrate. 

9. A panel as claimed in claim 8 and wherein the said 
surface contains opaque-walled recesses and the said 
latches are deposited in said opaque-walled recesses. 

10. A panel as claimed in claim 1 and wherein the 
means for applying the switching voltage pulse provides 
a pulse having a duration of a few microseconds and a 
magnitude greater than the forming voltage of the 
panel and wherein the means for applying the encrgiza 
tion voltage produces a voltage approximately equal to 
the forming voltage of the panel. 
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