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[57] ABSTRACT 
There is disclosed a gas discharge device containing at 
least one dielectric charge storage member, the gase 
ous medium contacting surface portion of the dielec 
tric member consisting of magnesium oxide in an 
amount suf?cient to substantially decrease the operat 
ing voltages of the device. The dielectric member can 
consist of magnesium oxide or it can be coated with a 
continuous or discontinuous layer of magnesium ox 
ide. 

21 Claims, 4 Drawing Figures 
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GAS DISCHARGE DISPLAY AND MEMORY PANEL 
WITI-I MAGNESIUM OXIDE COATINGS 

RELATED APPLICATION 

This application is a continuation-in-part of US. Pat. 
application SerfNo. 76,229, ?led Sept. 28, l970 now 
abandoned. 

BACKGROUND OF THE INVENTION 

This invention relates to gas discharge devices, expe 
cially multiple gas discharge display/memory devices 
which have an electrical memory and which are capa 
ble of producing a visual display or representation of 
data such as numerals, letters, radar displays, aircraft 
displays, binary words, educational displays, etc. 
Multiple gas discharge display and/or memory panels 

of one particular type with which the present invention 
is concerned are characterized by an ionizable gaseous 
medium, usually a mixture of at least two gases at an 
appropriate gas pressure, in a thin gas chamber or 
space between a pair of opposed dielectric charge stor 
age members which are backed by conductor (elec 
trode) members, the conductor members backing each 
dielectric member typically being appropriately ori 
ented so as to define a plurality of discrete gas dis 
charge units or cells. 

In some prior art panels the discharge cells are addi 
tionally defined by surrounding or confining physical 
structure such as apertures in perforated glass plates 
and the like so as to by physically isolated relative to 
other cells. In either case, with or without the con?ning 
physical structure, charges (electrons, ions) produced 
upon ionization of the elemental gas volume of a se 
lected discharge cell, when proper alternating operat 
ing potentials are applied to selected conductors 
thereof, are collected upon the surfaces of the dielec 
tric at speci?cally de?ned locations and constitute an 
electrical ?eld opposing the electrical ?eld which cre 
ated them so as to terminate the discharge for the re 
mainder of the half cycle and aid in the initiation of a 
discharge on a succeeding opposite half cycle of ap 
plied voltage, such charges as are stored constituting an 
electrical memory. 
Thus, the dielectric layers prevent the passage of sub 

stantial conductive current from the conductor mem 
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bers to the gaseous medium and also serve as collecting ' 
surfaces for ionized gaseous medium charges (elec 
trons, ions) during the alternate half cycles of the AC. 
operating potentials, such charges collecting ?rst on 
one elemental or discrete dielectric surface area on al 
ternate half cycles to constitute an electrical memory. 
An example of a panel structure containing non 

physically isolated or open discharge cells is disclosed 
in US. Pat. No. 3,499,167 issued to Theodore C. 
Baker, et al. 
An example of a panel containing physically isolated 

cells is disclosed in the article by D. L. Bitzer and H. G. 
Slottow entitled “The Plasma Display Panel -A Digi 
tally Addressable Display With Inherent Memory,” 
Proceeding of the fall Joint Computer Conference, 
IEEE, San Francisco, California, Nov. 1966, pages 
541-547. Also reference is made to US. Pat. No. 

3,559,190. 
In the construction of the panel, a continuous volume 

of ionizable gas is con?ned between a pair of dielectric 
surfaces backed by conductor arrays typically forming 
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2 
matrix elements. The cross conductor arrays may be 
orthogonally related (but any other con?guration of 
conductor arrays may be used) to de?ne a plurality of 
opposed pairs of charge storage areas on the surfaces 
of the dielectric bounding or con?ning the gas. Thus, 
for a conductor matrix having H rows and C columns 
the number of elemental or discrete areas will be twice 
the number of such elemental dicharge cells. 

In addition, the panel may comprise a so-called 
monolithic structure in which the conductor arrays are 
created on a single substrate and wherein two or more 
arrays are separated from each other and from the gas 
eous medium by at least one insulating member. In 
such a device the gas discharge takes place not between 
two opposing electrodes, but between two contiguous 
or adjacent electrodes on the same substrate; the gas 
being con?ned between the substrate and an outer re 
taining wall. 

It is also feasible to have a gas discharge device 
wherein some of the conductive or electrode members 
are in direct contact with the gaseous medium and the 
remaining electrode members are appropriately insu 
lated from such gas, i.e., at least one insulated elec 
trode. 

In addition to the matrix configuration, the conduc 
tor arrays may be shaped otherwise. Accordingly, while 
the preferred conductor arrangement is of the crossed 
grid type as discussed herein, it is likewise apparent 
that where a maximal variety of two dimensional dis 
play patterns is not necessary, as where speci?c stan 
dardized visual shapes (e.g., numerals, letters, words, 
etc.) are to be formed and image resolution is not criti 
cal, the conductors may be shaped accordingly, i.e., a 
segmented display. 
The gas is one which produces visible light or invisi 

ble radiation which stimulates a phosphor (if visual dis 
play is an objective) and a copious supply of charges 
(ions and electrons) during discharge. 

In prior art, a wide variety of gases and gas mixtures 
have been utilized as the gaseous medium in a gas dis 
charge device. Typical of such gases include C0; C02; 
halogens; nitrogen; NI-I3; oxygen; water vapor; hydro 
gen; hydrocarbons; P205; boron ?uoride, acid fumes; 
TiCl4; Group VIII gases; air; H202; vapors of sodium, 
mercury, thallium, cadmium, rubidium, and cesium; 
carbon disul?de, laughing gas; I-IQS; deoxygenated air; 
phosphorus vapors; Cal-I2; CH4; naphthalene vapor; an 
thracene; freon, ethyl alcohol; methylene bromide; 
heavy hydrogen; electron attaching gases; sulfur hexa 
?uoride; tritium; radioactive gases; and the rare or inert 

gases. 
In a preferred practice, the gaseous medium com 

prises at least one rare gas, more preferably at least 
two, selected from helium, neon, argon, krypton, or xe 
non. ' 

In an open cell Baker, et al. type panel, the gas pres 
sure and the electric ?eld are suf?cient to laterally con 
?ne charges generated on discharge within elemental 
or discrete dielectric areas within the perimeter of such 
areas, especially in a panel containing non-isolated dis 
charge cells. As described in the Baker, et al. patent, 
the space between the dielectric surfaces occupied by 
the gas is such as to permit photons generated on dis 
charge in a selected discrete or elemental volume of gas 
to pass freely through the gas space and strike surface 
areas of dielectric remote from the selected discrete 
volumes, such remote, photon struck dielectric surface 
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areas thereby emitting electrons so as to condition at 
least one elemental volume other than the elemental 
volume in which the photons originated. 
With respect to the memory function of a given dis 

charge panel, the allowable distance or spacing be 
tween the dielectric surfaces depends, inter alia, on the 
frequency of the alternating current supply, the dis 
tance typically being greater for lower frequencies. 
While the prior art does disclose gaseous discharge 

devices having externally positioned electrodes for ini 
tiating a gaseous discharge, sometimes called “elec 
trodeless discharge," such prior art devices utilized fre 
quencies and spacing or discharge volumes and operat 
ing pressures such that although discharges are initi 
ated in the gaseous medium, such discharges are inef 
fective or not utilized for charge generation and storage 
at higher frequencies; although charge storage may be 
realized at lower frequencies, such charge storage has 
not been utilized in a display/memory device in the 
manner of the Bitzer-Slottow or Baker, et al. invention. 
The term “memory margin” is de?ned herein as M. 

M. = VrVE/V? where V, is the half amplitude of the 
smallest sustaining voltage signal which results in a dis 
charge every half cycle, but at which the cell is not bi 
stable and VB is the half amplitude of the minimum ap 
plied voltage suf?cient to sustain discharges once initi 
ated. 

It will be understood that the basic electrical phe 
nomenon utilized in this invention is the generation of 
charges (ions and electrons) alternately storable at 
pairs of opposed or facing discrete points or areas on 
a pair of dielectric surfaces backed by conductors con 
nected to a source of operating potential. Such stored 
charges result in an electrical ?eld opposing the ?eld 
produced by the applied potential that created them 
and hence operate to terminate ionization in the ele 
mental gas volume between opposed or facing discrete 
points or areas of dielectric surface. The term “sustain 
a discharge” means producing a sequence of momen 
tary discharges, at least one discharge for each half 
cycle of applied alternating sustaining voltage, once the 
elemental gas volume has been ?red, to maintain alter 
nate storing of charges at pairs of opposed discrete 
areas on the dielectric surfaces. 
As used herein, a cell is in the “on state" when a 

quantity of charge is stored in the cell such that on each 
half cycles of the sustaining voltage, a gaseous dis 
charge is produced. 

In addition to the sustaining voltage, other voltages 
may be utilized to operate the panel, such as ?ring, ad 
dressing, and writing voltages. 
A “?ring voltage“ is any voltage, regardless of 

source, required to discharge a cell. Such voltage may 
be completely external in origin or may be comprised 
of internal cell wall voltage in combination with exter 
nally originated voltages. 
An “addressing voltage" is a voltage produced on the 

panel X - Y electrode coordinates such that at the se 
lected cell or cells, the total voltage applied across the 
cell is equal to or greater than the ?ring voltage 
whereby the cell is discharged. 
A “writing voltage” is an addressing voltage of suffi 

cient magnitude to make it probable that on subse 
quent sustaining voltage half cycles, the cell will be in 
the “on state." 

ln the operation of a multiple gaseous discharge de 
vice, of the type described hereinbefore, it is necessary 
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4 
to condition the discrete elemental gas volume of each 
discharge cell by supplying at least one free electron 
thereto such that a gaseous discharge can be initiated 
when the cell is addressed with an appropriate voltage 
signal. 
The prior art has disclosed and practiced various 

means for conditioning gaseous discharge cells. 
One such means of panel conditioning comprises a 

socalled electronic process whereby an electronic con 
ditioning sign] or pulse is periodically applied to all of 
the panel discharge cells, as disclosed for example in 
British Pat. No. 1,161,832, page 8, lines 56 to 76. Ref 
erence is also made to US. Pat. No. 3,559,190 and 
“The Device Characteristics of the Plasma Display Ele 
ment" by Johnson, et al., IEEE Transactions On Elec 
tron Devices, September, l97l. However, electronic 
conditioning is self-conditioning and is only effective 
after a discharge cell has been previously conditioned; 
that is, electronic conditioning involves periodically 
discharging a cell and is therefore a way of maintaining 
the presence offree electrons. Accordingly, one cannot 
wait too long between the periodically applied condi 
tioning pulses since there must be at least one free elec 
tron present in order to discharge and condition a cell. 
Another conditioning method comprises the use of 

external radiation, such as ?ooding part or all of the 
gaseous medium of the panel with ultraviolet radiation. 
This external conditioning method has the obvious dis 
advantage that it is not always convenient or possible 
to provide external radiation to a panel, especially if 
the panel is in a remote position. Likewise, an external 
UV source requires auxiliary equipment. Accordingly, 
the use of internal conditioning is generally preferred. 
One internal conditioning means comprises using in 

ternal radiation, such as by the inclusion of a radioac 
tive material. 
Another means of internal conditioning, which we 

call photon conditioning, comprises using one or more 
so-called pilot discharge cells in the on-state for the 
generation of photons. This is particularly effective in 
a so-called open cell construction (as described in the 
Baker, et al. patent) wherein the space between the di 
electric surfaces occupied by the gas is such as to per 
mit photons generated on discharge in a selected dis 
crete or elemental volume of gas (discharge cell) to 
pass freely through the panel gas space so as to condi 
tion other and more remote elemental volumes of other 
discharge units. In addition to or in lieu of the pilot 
cells, one may use other sources of photons internal to 
the panel. 

Internal photon conditioning may be unreliable when 
a given discharge unit to be addressed is remote in dis 
tance relative to the conditioning source, eg. the pilot 
cell. Accordingly, a multiplicity of pilot cells may be 
required for the conditioning of a panel having a large 
geometric area. In one highly convenient arrangement, 
the panel matrix border (perimter) is comprised of a 
plurality of such pilot cells. 
Reference is made to the accompanying drawings 

and the hereinafter discussed ?gures shown thereon. 
FIG. 1 is a partially cut-away plan view of a gaseous 

discharge display/memory panel as connected to a dia 
grammatically illustrated source of operating poten 
tials. 
FIG. 2 is a cross-sectional view (enlarged. but not to 

proportional scale since the thickness of the gas vol 
ume, dielectric members and conductor arrays have 
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been enlarged for purposes of illustration) taken on 
lines 2 -- 2 of FIG. 1. 
FIG. 3 is an explanatory partial cross-sectional view 

similar to FIG. 2 (enlarged, but not to proportional 

scale). 
FIG. 4 is an isometric view of a gaseous discharge dis 

play/memory panel. 
The invention utilizes a pair of dielectric ?lms 10 and 

11 separated by a thin layer or volume of a gaseous dis 
charge medium 12, the medium 12 producing a copi 
ous supply of charges (ions and electrons) which are 
alternately collectable on the surfaces of the dielectric 
members at opposed or facing elemental or discrete 
areas X and Y de?ned by the conductor matrix on non 
gas-contacting sides of the dielectric members, each 
dielectric member presenting large open surface areas 
and a plurality of pairs of elemental X and Y areas. 
While the electrically operative structural members 
such as the dielectric members 10 and 11 and conduc 
tor matrixes 13 and 14 are all relatively thin (being ex 
aggerated in thickness in the drawings) they are formed 
on and supported by rigid nonconductive support 
members 16 and 17 respectively. 

Preferably, one or both of nonconductive support 
members 16 and 17 pass light produced by discharge 
in the elemental gas volumes. Preferably, they are 
transparent glass members and these members essen 
tially de?ne the overall thickness and strength of the 
panel. For example, the thickness of gas layer 12 as de 
termined by spacer 15 is usually under 10 mils and 
preferably about 4 to 6 mils, dielectric layers 10 and 11 
(over the conductors at the elemental or discrete X and 
Y areas) are usually between 1 and 2 mils thick, and 
conductors 13 and 14 about 8,000 A. thick. However, 
support members 16 and 17 are much thicker (particu 
larly in larger panels) so as to provide as much rugged 
ness as may be desired to compensate for stresses in the 
panel. Support members 16 and 17 also serve as heat 
sinks for heat generated by discharges and thus mini 
mize the effect of temperature on operation of the de 
vice. If it is desired that only the memory function be 
utilized, then none of the members need be transparent 
to light. 
Except for being nonconductive or good insulators 

the electrical properties of support members 16 and 17 
are not critical. The main function of support members 
16 and 17 is to provide mechanical support and 
strength for the entire panel, particularly with respect 
to pressure differential acting on the panel and thermal 
shock. As noted earlier, they should have thermal ex 
pansion characteristics substantially matching the ther 
mal expansion characteristics of dielectric layers 10 
and 11. Ordinary 1%: inch commercial grade soda lime 
plate glasses have been used for this purpose. Other 
glasses such as low expansion glasses or transparent de 
vitri?ed glasses can be used provided they can with 
stand processing and have expansion characteristics 
substantially matching expansion characteristics of the 
dielectric coatings l0 and 11. For given pressure differ 
entials and thickness of plates, the stress and deflection 
of plates may be determined by following standard 
stress and strain formulas (see R. J. Roark, Formulas 
for Stress and Strain, McGraw-Hill, 1954). 

Spacer 15 may be made of the same glass material as 
dielectric ?lms 10 and 11 and may be an integral rib 
formed on one of the dielectric members and fused to 
the other members to form a bakeable hermetic seal 

6 
enclosing and con?ning the ionizable gas volume 12. 
However, a separate ?nal hermetic seal may be ef 
fected by a high strength devitri?ed glass sealant 15S. 
Tubulation 18 is provided for exhausting the space be 

5 tween dielectric members 10 and 11 and ?lling that 
space with the volume of ionizable gas. For large panels 
small beadlike solder glass spacers such as shown at 
158 may be located between conductor intersections 
and fused to dielectric members 10 and 11 to aid in 
withstanding stress on the panel and maintain uniform 
ity of thickness of gas volume 12. 
Conductor arrays 13 and 14 may be formed on sup 

port members 16 and 17 by a number of well-known 
processes, such as photoetching, vacuum deposition, 
stencil screening, etc. In the panel shown in FIG. 4, the 
center-to-center spacing of conductors in the respec 
tive arrays is about 17 mils. Transparent or semi 
transparent conductive material such as tin oxide, gold 
or aluminum can be used to form the conductor arrays 
and should have a resistance less than 3,000 ohns per 
line. Narrow opaque electrodes may alternately be 
used so that discharge light passes around the edges of 
the electrodes to the viewer. It is important to select a 
conductor material that is not attacked during process 
ing by the dielectric material. 

It will be appreciated that conductor arrays 13 and 
14 may be wires or ?laments of copper, gold, silver or 
aluminum or any other conductive metal or material. 
For example 1 mil wire ?laments are commercially 
available and may be used in the invention. However, 
formed in situ conductor arrays are preferred since 
they may be more easily and uniformly placed on and 
adhered to the support plates 16 and 17. 

Dielectric layer members 10 and 11 are formed of an 
inorganic material and are preferably formed in situ as 
an adherent ?lm or coating which is not chemically or 
physically effected during bake-out of the panel. One 
such material is a solder glass such as Kimble SG-68 
manufactured by and commercially available from the 
assignee of the present invention. 
This glass has thermal expansion characteristics sub 

stantially matching the thermal expansion characteris 
tics of certain soda-lime glasses, and can be used as the 
dielectric layer when the support members 16 and 17 
are soda-lime glass plates. Dielectric layers 10 and 11 
must be smooth and have a dielectric strength of about 
1,000 v. and be electrically homogeneous on a micro 
scopic scale (e.g., no cracks, bubbles, crystals, dirt, sur 
face ?lms, etc.). In addition, the surfaces of dielectric 
layers 10 and 11 should be good photoemitters of elec 
trons in a baked out condition. Alternatively, dielectric 
layers 10 and 11 may be overcoated with materials de 
signed to produce good electron emission, as in U.S. 
Pat. No. 3,634,719, issued to Roger E. Ernsthausen. Of 
course, for an optical display at least one of dielectric 
layers 10 and 11 should pass light generated on dis 
charge and be transparent or translucent and, prefera 
bly, both layers are optically transparent. 
The preferred spacing between surfaces of the dielec 

tric ?lms is about 3 to 6 mils with conductor arrays 13 
and 14 having center-to-center spacing of about 17 
mils. 
The ends of conductors 14-1 . . . 14-4 and support 

member 17 extend beyond the enclosed gas volume 12 
and are exposed for the purpose of making electrical 
connection to interface and addressing circuitry 19. 
Likewise, the ends of conductors 13-1 . . . 13-4 on sup 
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port member 16 extend beyond the enclosed gas vol 
ume l2 and are exposed for the purpose of making 
electrical connection to interface and addressing cir 
cuitry 19. 
As in known display systems, the interface and ad 

dressing circuitry or system 19 may be relatively inex 
pensive line scan systems or the somewhat more expen 
sive high speed random access systems. In either case, 
it is to be noted that a lower amplitude or operating po 
tentials helps to reduce problems associated with the 
interface circuitry between the addressing system and 
the display/memory panel, per se. Thus, by providing 
a panel having greater uniformity in the discharge char 
acteristics throughout the panel, tolerances and operat 
ing characteristics of the panel with which the interfac 
ing circuitry cooperate, are made less rigid. 

In accordance with this invention, it has been surpris 
ingly discovered that the operating voltage magnitude 
of a gaseous discharge device is substantially decreased 
by utilizing a charge storage member with a gas me 
dium contact surface consisting of magnesium oxide. 
More particularly, the gas medium contacting surface 
of each dielectric consists of magnesium oxide in an 
amount sufficient to provide substantially decreased 
gaseous discharge panel operating voltages. 
As used herein the gas medium contacting surface is 

that portion of the dielectric charge storage member 
which is in direct contact with the ionizable gas me 
dium. Although it is not known whether the charges are 
stored on the gas contacting surface or sub-surface of 
the dielectric, the charges at least originate at such sur 
face. . 

ln one embodiment the entire dielectric body con 
sists of magnesium oxide. 

ln another embodiment a continuous or discontinu 
ous layer or film of magnesium oxide is applied to the 
gaseous medium contacting surface portion of the di 
electric body. 

ln such latter embodiment, the oxide layer may be 
formed in situ on the dielectric surface, e.g., by apply 
ing the elemental magnesium metal (or a source 
thereof) to the dielectric surface followed by oxidation. 
One such in situ process comprises applying a melt to 
the dielectric followed by oxidation of the melt during 
the cooling thereof so as to form the oxide layer. An 
other in situ process comprises applying an oxidizable 
source of the magnesium element to the surface. Typi 
cal of such oxidizable sources include minerals and/or 
compounds containing the magnesium element, espe 
cially organic compounds which are readily heat de 
composed or pyrolyzed. 

Typically, the magnesium oxide layer (or a source 
thereof) is applied directly to the dielectric surface by 
any convenient means including not by way of limita 
tion vapor deposition; vacuum deposition; chemical 
vapor deposition; wet spraying upon the surface a mix 
ture or solution of the oxide suspended or dissolved in 
a liquid followed by evaporation of the liquid; dry 
spraying of the oxide upon the surface; electron beam 
evaporation; plasma ?ame and/or arc spraying and/or 
deposition; and sputtering target techniques. 
The magnesium oxide is applied to (or formed in situ 

on) the dielectric surface as a very thin continuous or 
discontinuous film or layer, the thickness and amount 
of the oxide layer being sufficient to substantially de 

, crease the panel operating voltages. In the usual prac 
tice hereof, the oxide layer is applied to or formed on 
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8 
the dielecrric material surface to a thickness of at least 
about dielectric 200 A. with a range of about 200 A. up 
to about 1 micron (10,000 A.). When the entire dielec 
tric consists of magnesium oxide, the dielectric magne 
sium oxide thickness may range up to 25 microns or 

more. 
As used herein, the terms “?lm" or ‘*layer“ are in 

tended to be all inclusive of other similar terms such as 
deposit, coating, ?nish, spread, covering, etc. 

in the fabrication of a gaseous discharge panel, the 
dielectric material is typically applied to and cured on 
the surface of a supporting glass substrate or base to 
which the electrode or conductor elements have been 
previously applied. The glass substrate may be of any 
suitable composition such as a soda lime glass composi 
tion. In a Baker, et al. device two glass substrates con 
taining electrodes and cured dielectric are then appro 
priately heat sealed together so as to form a panel. 

In the preferred practice of this invention, the mag 
nesium oxide layer is applied to the surface of the cured 
dielectric before the panel heat sealing cycle. 
The practice of this invention may be especially ben 

eficial after appropriate aging of the device. Device 
aging is defined as the accumulated total operating 
time for the device. ln a typical panel, 50 to 100 hours 
of panel aging is about standard. 

In order to achieve maximum results as represented 
by decreased operating voltages, the magnesium oxide 
layer is continuously or discontinuously applied to the 
gaseous medium contacting surface of the dielectric. In 
other words, the applied magnesium oxide layer must 
be directly exposed to the gaseous medium in order to 
achieve the desired results. 
Other metal or metalloid oxide layers may exist 

below that of the magnesium oxide layer. Such sub 
layers may be of any suitable oxide of the periodic ta 
ble, especially aluminum oxide, silicon oxide and the 
rare earth oxides. Also as already noted hereinbefore. 
another embodiment of this invention comprises using 
a dielectric which consists of magnesium oxide. 
The following examples are intended to illustrate one 

of the best embodiments contemplated by the inventor 
in the practice of this invention. 

EXAMPLE I 

A layer of magnesium oxide was deposited to a rela 
tively uniform thickness of about l,000 A. on the re 
spective exposed surfaces of two cured dielectric mate 
rial layers, each dielectric layer having been previously 
applied and cured onto (electrodes containing) glass 
substrates. 
The magnesium oxide was deposited by means of an 

electron beam evaporation technique. The dielectric 
composition was a lead borosilicate consisting of 73.3 
percent by weight PbO, 13.4 percent by weight B203, 
and 13.3 percent by weight SiO2. The glass substrates 
were of a soda lime composition containing about 73 
percent by weight SiO2, about 13 percent by weight 
Nazo, about 10 percent be weight CaO, about 3 per 
cent by weight MgO, about l percent by weight A1203, 
and small amounts (less than 1 percent) of Fezoa, K20. 
A520,, and Cr2O3. The electrode lines or conductor ar 
rays were of gold. 
The two substrates were heat sealed together (using 

a standard solder glass) so as to form a gaseous dis 
charge panel of the open cell Baker, et al. kind. After 
an appropriate vacuum process, the panel was tilled 
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with an inert ionizable gas consisting of 99.9 percent 
atoms of neon and 0.1 percent atoms of argon at a pres 
sure of about 600 Torr. The magnitude of the dynamic 
sustaining voltage for the gaseous discharge panel after 
aging for about 25 hours was about 120 volts. After 
aging of the panel for over 100 hours, the dynamic sus 
taining voltage dropped to about 90 volts. 

EXAMPLE II 

The panel fabrication of Example I was repeated 
using no oxide layer on the dielectric. The panel re 
quired about 100 hours of aging before the dynamic 
sustaining voltage leveled off at a magnitude of about 
140 volts. 
The foregoing examples illustrate that when a layer 

of magnesium oxide is applied to the dielectric surface 
as in Example I, the operating voltage for the resulting 
fabricated gaseous discharge panel is substantially de 
creased; e.g., in comparison with Example II where no 
oxide layer was used. 
We claim: 
1. In a gaseous discharge device comprising an ioniz 

able gaseous medium and at least one dielectric charg 
storage member in contact with the gaseous medium 
and at least one electrode insulated from the gaseous 
medium by a dielectric member, the improvement 
wherein the gaseous medium contacting portion of the 
dielectric member consists of magnesium oxide in an 
amount sufficient to substantially decrease the operat 
ing voltages of the discharge device. 

2. The invention of claim I wherein the dielectric 
member consists of magnesium oxide. 

3. The invention of claim 1 wherein the dielectric 
member is coated with a layer of magnesium oxide. 

4. The invention of claim 3 wherein the magnesium 
oxide layer is continuous. 

5. The invention of claim 3 wherein the magnesium 
oxide layer is discontinuous. 

6. In a gaseous discharge display/memory device 
comprising an ionizable gaseous medium in a gas cham 
ber formed by a pair of opposed dielectric gaseous me 
dium contacting surfaces and at least one electrode in 
sulated from the gaseous medium by each dielectric 
member, the improvement wherein each dielectric sur 
face consists of magnesium oxide in an amount suffi‘ 
cient to substantially decrease the operating voltages of 
the device. 

7. The invention of claim 6 wherein each dielectric 
gaseous medium contacting surface consists of a mag 
nesium oxide layer applied to a dielectric base material. 

8. The invention of claim 7 wherein the thickness of 
the magnesium oxide layer on each dielectric surface 
is at least about 200 A. 

9. The invention of claim 7 wherein the magnesium 
oxide layer thickness on each dielectric surface ranges 
from about 200 A. up to about 10,000 A. 

10. In a gaseous discharge display/memory device 
comprising an ionizable gaseous medium in a gas cham 
ber formed by a pair of opposed dielectric material gas 
eous medium contacting surfaces backed by electrode 
members, the electrode members behind each dielec 
tric material surface being oriented with respect to the 
electrode material members behind the opposing di 
electric material surface so as to de?ne a plurality of 
discharge units, the improvement wherein a layer of 
magnesium oxide is applied to each opposed dielectric 
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material surface in an amount sufficient to decrease the 
operating voltages of the device. 

11. The invention of claim 10 wherein the thickness 
of the magnesium oxide layer on each dielectric surface 
is at least about 200 A. 

12. The invention of claim 10 wherein the magne 
sium oxide layer thickness on each dielectric surface 
ranges from about 200 angstrom units up to about 
10,000 A. 

13. An article of manufacture comprising a dielectric 
body having a structural con?guration for use in a gase 
ous discharge display/memory device. said dielectric 
body having at least one electrode on one side thereof 
and on the opposite side thereof having a deposit of 
magnesium oxide in direct contact with the surface of 
the body in an amount sufficient to provide substan 
tially decreased operating voltages in the gaseous dis 
charge device. , 

14. The invention of claim 13 wherein the thickness 
of the magnesium oxide deposit is at least about 200 A. 

15. The invention of claim 13 wherein the thickness 
of the magnesium oxide deposit ranges from about 200 
A. to about 10,000 A. 

16. In the method of operating a gaseous discharge 
display/memory device comprising an ionizable gase 
ous medium in a gas chamber formed by a pair of di 
electric material members having opposed gaseous me 
dium contacting surfaces, which dielectric material 
members are respectively backed by a series of paral 
lel-like electrode members, the electrode members be 
hind each dielectric material member being trans 
versely oriented with respect to the electrode members 
behind the opposing dielectric material members so as 
to define a plurality of discrete discharge volumes, each 
constituting a discharge unit, and wherein the gas is se 
lectively ionized within each discharge unit by operat 
ing voltages applied to the transversely oriented elec 
trode members, the improvement which comprises sub 
stantially decreasing the operating voltages of the de 
vice by coating the gaseous medium contacting surface 
of each opposed dielectric material with a layer ofmag 
nesium oxide. 

17. The invention of claim 16 wherein the thickness 
of the magnesium oxide layer on the surface of each di 
electric material member is at least about 200 A. 

18. The invention of claim 16 wherein the thickness 
of the magnesium oxide layer on the surface of each di 
electric material member ranges from about 200 A. to 
about 10,000 A. 

19. A gas discharge display/memory device compris 
ing, in combination, a pair of spaced-apart non 
conductive support members, a pair of conductor ar 
rays arranged one on each of the confronting surfaces 
of said support members, the arrays being in transverse 
relative orientation so as to provide a series of cross 
points therebetween, and a dielectric material coating 
on the confronting surfaces of each of the support 
members and over the conductor arrays for defining 
therebetween a sealed gas chamber, the surface of each 
of said dielectric material coating including a further 
coating of magnesium oxide in an amount sufficient to 
provide substantially decreased operating voltages. 

20. The invention of claim 19 wherein the thickness 
of the magnesium oxide coating on each dielectric sur 
face is at least about 200 A. 

21. The invention of claim 20 wherein the thickness 
of the magnesium oxide coating on each dielectric sur 
face ranges from about 200 A. up to about 10,000 A. 

* * * * 


