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(54) Discharge cells between barrier walls of alternating current discharge type plasma display
panel

(57) In an alternating current discharge type plasma
display panel (PDP) a plurality of parallel barrier walls
(34) are formed on the top surface of a back substrate
(31) of the PDP and barrier walls (34) are disposed cor-
responding to cross-points of X electrodes and Y elec-
trodes on a front substrate (32) of the PDP. A structure
comprises a plurality of discharge cells (41) between the
adjacent barrier walls (34) having smaller width corre-
sponding to the X and Y electrodes for forming a large
first space, a plurality of non-discharge cells (42) each
between the adjacent discharge cells (41) for forming a
small second space served as a gas channel between
the adjacent discharge cells (41), and a junction be-
tween one discharge cell (41) and the adjacent non-dis-
charge cell (42), whereby energy released from a gas
discharge in the discharge cells (41) is concentrated
within the discharge cells (41) for increasing discharge
efficiency.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to plasma dis-
play panels (PDPs) and more particularly to a structure
of discharge cells between barrier walls of alternating
current discharge type PDP with improved characteris-
tics.

BACKGROUND OF THE INVENTION

[0002] A manufacturing process of a conventional al-
ternating current discharge type plasma display panel
(PDP) 10 is shown in FIG. 1. First, two different activa-
tion layers are formed on glass substrates 11 and 12
respectively. Then seal the peripheries thereof. A mixed
gas consisting of helium (He), neon (Ne), and xenon
(Xe) (or argon (Ar)) having a predetermined mixing vol-
ume ratio is stored in a discharge space therein. A front
substrate 11 is defined as one that facing viewers. A plu-
rality of parallel transparent electrodes 111, a plurality
of bus electrodes 112, a dielectric layer 13, and a pro-
tective layer 14 are formed from the front substrate 11
inwardly. Correspondingly, from rear substrate 12 in-
wardly, a plurality of parallel data electrodes 121, a die-
lectric layer 124, a plurality of parallel spacer walls 122,
and a uniform phosphor layer 123 are formed. When a
voltage is applied on electrodes 111, 112, and 121, die-
lectric layers 113 and 124 will discharge on discharge
cell 13 formed by adjacent barrier walls 122. As a result,
a ray having a desired color is emitted from phosphor
layer 123.
[0003] Conventionally, in PDP 10 a plurality of parallel
transparent electrodes 111 are formed on inner surface
of front substrate 11 by sputtering and photolithography
(or printing). Then a plurality of bus electrodes 112 are
formed on the transparent electrodes 111 by plating (or
sputtering) and photolithography. The line impedance of
the transparent electrodes 111 may be reduced by the
provision of bus electrodes 112. In the following descrip-
tion, two adjacent transparent electrodes 111 (including
bus electrodes 112) on the front substrate 11 are repre-
sented by X electrode and Y electrode respectively. A
triple electrode is formed by X electrode, Y electrode
and corresponding data electrode 121 on the rear sub-
strate 12. When a voltage is applied on the triple elec-
trode, dielectric layers 113 and 124 will discharge on dis-
charge cell 13 formed by adjacent spacer walls 122.
Hence, UV rays are emitted from the mixed gas stored
therein. And in turn, phosphor layer 123 in discharge cell
13 is excited by the UV rays. As an end, a visible light
is generated by red, green and blue phosphor layers,
resulting in an image showing.
[0004] As shown in FIGS. 1 and 2, a plurality of par-
allel barrier walls 122 are provided on back substrate
12. A plurality of parallel data electrodes 121 are pro-
vided on the underside of dielectric layer 124. Barrier

walls 122 and data electrodes 121 are alternate, while
barrier walls 122 are atop data electrodes 121. A dis-
charge cell 13 is formed between two adjacent barrier
walls 122. A phosphor layer 123 is coated on discharge
cell 13, opposite walls of barrier wall 122, and dielectric
layer 124 respectively. However, several drawbacks
have been found as detailed below:

(a) The coating area of phosphor layer 123 is small:
In view of back substrate 12, phosphor layer 123 is
only allowed to be coated on discharge cell 13, op-
posite walls of barrier wall 122, and dielectric layer
124 respectively. This may lowers emissivity of PDP
10.
(b) Discharge area is small: Referring to FIG. 3,
there is shown a sectional view of adjacent dis-
charge cells 13 with a suitable distance D formed
therebetween in the conventional alternating cur-
rent type PDP 10. Such distance D is provided for
avoiding an undesired discharge. However, the pro-
vision of distance D may narrow the discharge cells
13 (i.e., opening too narrow), resulting in a lowering
of emissivity. To the contrary, a small non-discharge
cell may provide a large discharge space for obtain-
ing an increased emissivity. However, this may also
tend to cause undesired discharge which in turn has
an adverse effect on the adjacent discharge cell.
(c) Subject to undesired discharge: Referring to
FIG. 4, there is shown two adjacent discharge re-
gions A and a sandwiched non-discharge region B
in the conventional alternating current type PDP 10.
It is seen that there is no barrier between two adja-
cent discharges regions A. Hence, it is subject to
undesired discharge in non-discharge region B.
(d) Additional processing required: Referring to
FIG. 5, there is shown two adjacent discharge re-
gions A, a sandwiched non-discharge region B, and
a hatched region C. The hatched region C is where
an additional processing on non-discharge region
is performed for blocking light emitted from non-dis-
charge region B, thereby obtaining a strong contrast
of image shown on PDP 10.

[0005] A number of proposals regarding the structure
of barrier wall have been submitted by PDP designers
and manufacturers for solving above drawbacks. For
example, Pioneer Company (Japan) discloses a waffle-
like barrier wall 622 as shown in FIG. 6. Phosphor layer
is coated on top, bottom, left, right, and underside of dis-
charge cell respectively. Hence, coating area of phos-
phor layers is increased, resulting in an increase of
emissivity. Also, discharge cell is enclosed for eliminat-
ing the undesired discharge of non-discharge region.
However, such enclosed discharge cell may increase
difficulty of vacuum and gas filling. Another design is dis-
closed by Fujitsu Company (Japan) wherein barrier wall
722 has a meander rib structure as shown in FIG. 7.
Such structure can increase the coating area to a max-
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imum. However, this design suffered from several dis-
advantages. For example, phosphor layer printing is dif-
ficult in the process. As a result, color tends to mix. Fur-
ther, uniformity of phosphor layer printing is not obtain-
able. This in turn increases manufacturing cost and dif-
ficulty. To the worse, yield is lowered. Moreover, back
substrate manufactured by such technique is not con-
formed to front substrate. Hence, a specifically designed
front substrate is required. As to drive technique, con-
ventional drive techniques are not applicable if a com-
plex drive technique such as ALIS is not adopted in con-
junction therewith. In brief, despite of maximum coating
area obtained such design proposed by Fujitsu Compa-
ny is still disadvantageous due to problems associated
with manufacturing process and drive technique.

SUMMARY OF THE INVENTION

[0006] It is thus an object of the present invention in
an alternating current discharge type plasma display
panel (PDP), a plurality of parallel barrier walls formed
on top surface of a back substrate of the PDP, the barrier
walls being disposed corresponding to cross-points of
X electrodes and Y electrodes on a front substrate the
PDP, a structure comprising a plurality of discharge cells
between the adjacent barrier walls having smaller width
corresponding to the X and Y electrodes for forming a
large first space, a plurality of non-discharge cells each
between the adjacent discharge cells for forming a small
second space served as a gas channel between the ad-
jacent discharge cells, and a junction having a prede-
termined shape between one discharge cell and the ad-
jacent non-discharge cell, whereby energy released
from a gas discharge in the discharge cells is concen-
trated within the discharge cells for increasing discharge
efficiency, emissivity, avoiding undesired gas discharge,
and achieving a smooth vacuum and gas filling during
the manufacturing process of PDP.
[0007] The above and other objects, features and ad-
vantages of the present invention will become apparent
from the following detailed description taken with the ac-
companying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008]

FIG. 1 is a sectional view of a conventional alternat-
ing current discharge type PDP;
FIG. 2 is a perspective view of FIG. 1 PDP;
FIG. 3 is sectional view showing adjacent discharge
cells of FIG. 2;
FIG. 4 is a view similar to FIG. 3 showing two adja-
cent discharge regions and a sandwiched non-dis-
charge region;
FIG. 5 is a view similar to FIG. 3 showing adjacent
discharge regions, a sandwiched non-discharge re-
gion, and a hatched region within non-discharge re-

gion;
FIG. 6 is a perspective view showing a waffle-like
barrier wall of a conventional design;
FIG. 7 is a perspective view showing a meander rib-
like barrier wall of another conventional design;
FIG. 8 is a perspective view of a back substrate and
other associated elements of alternating current
discharge type PDP according to the invention;
FIG. 9 is a schematic top plan view of back sub-
strate of FIG. 8; and
FIG. 10 is a view similar to FIG. 9 where X elec-
trodes and Y electrodes are shown.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0009] Referring to FIG. 8, there is shown a back sub-
strate 31 and other associated elements of alternating
current discharge type PDP in accordance with the in-
vention. As shown, a plurality of parallel data electrodes
311 are formed on back substrate 31. A dielectric layer
33 is formed on data electrodes 311. A plurality of par-
allel barrier walls 34 are formed on dielectric layer 33.
Barrier walls 34 and data electrodes 311 are alternate,
while barrier walls 122 are atop data electrodes 311. On
the bottom surface of front substrate 32, a plurality of
parallel transparent electrodes 321 each including an
bus electrode 322 (e.g., X electrode or Y electrode) are
formed. A dielectric layer 33 is formed on the electrodes.
A protective layer 35 is printed on dielectric layer 33.
Further, secure back substrate and front substrate to-
gether. Then make a vacuum and fill neon and xenon
gases to mix therein. Data electrodes 311 on back sub-
strate 31 and transparent electrodes 321 on front sub-
strate 32 are disposed horizontally and vertically on
PDP respectively. In other words, data electrodes 311
and transparent electrodes 321 are perpendicular each
other, thus forming a plurality of discharge cells 41 there-
in.
[0010] Referring to FIGS. 9 and 10, the configuration
on top of back substrate 31 is shown. A plurality of par-
allel barrier walls 34 are disposed corresponding to
cross-points of X electrodes and Y electrodes on front
substrate 32. In detail, a plurality of discharge cells 41
are formed in wider areas between two adjacent barrier
walls 34 corresponding to X electrodes and Y elec-
trodes. Note that such wider areas (i.e., the width of bar-
rier wall 34 is relative narrow) may increase discharge
space of discharge cells 41 and emissivity accordingly.
The width of barrier wall 34 is increased from discharge
cell 41 to non-discharge cell 42, i.e., the space of non-
discharge cell 42 is small so as to serve as a gas channel
between two adjacent discharge cells 41. This may con-
centrate energy released from gas discharge in dis-
charge cells 41 within discharge cells 41 for increasing
discharge efficiency, emissivity, avoiding undesired gas
discharge, and achieving a smooth vacuum and gas fill-
ing during the manufacturing process of PDP.

3 4



EP 1 263 014 A1

4

5

10

15

20

25

30

35

40

45

50

55

[0011] In the embodiment, the width of barrier wall 34
is relative narrow at the position abutted discharge cell
41. Further, the width of barrier wall 34 is increased in
a predetermined gradient from discharge cell 41 to non-
discharge cell 42, i.e., the space of non-discharge cell
42 served as a gas channel between two adjacent dis-
charge cells 41. Hence, it may increase opening of dis-
charge cell. Also, the number of surface with phosphor
layers coated is increased from typical three to seven.
As a result, the coated area of phosphor layer is in-
creased significantly and the emissivity of PDP is also
improved.
[0012] In one configuration of above embodiment, the
width of barrier wall 34 at the position abutted discharge
cell 41 is increased in one of a plurality of predetermined
gradients from discharge cell 41 to non-discharge cell
42, i.e., the space of non-discharge cell is small. Further,
only one such non-discharge cell is reserved as a gas
channel between two adjacent discharge cells 41.
[0013] In another configuration of above embodiment,
the width of barrier wall 34 at the position abutted dis-
charge cell 41 is increased in one of a plurality of pre-
determined arcs from discharge cell 41 to non-dis-
charge cell 42, i.e., the space of non-discharge cell is
small. Further, only one such non-discharge cell is re-
served as a gas channel between two adjacent dis-
charge cells 41.
[0014] As stated above, the width of one of plurality
of parallel barrier walls 34 is relative wide at the position
abutted non-discharge cell 42. Hence, the structural
strength of barrier walls is greatly enhanced. In other
words, the width of barrier wall 34 is relative narrow at
the position abutted discharge cell 41. Hence, it may in-
crease discharge space, avoid undesired gas dis-
charge, and increase drive voltage in operation. Further,
such increase of width of barrier wall 34 abutted non-
discharge cell 42 may increase adhesion of dry photo-
resist mold in the sputtering due to the increase of ad-
hesive area of dry photo-resist mold. As a result, abnor-
mal peeling of dry photo-resist mold is avoided in the
sputtering and yield is increased significantly. Moreover,
there is no need to alter the structure of front substrate
32 since only barrier walls 34 on back substrate 31 are
modified. Hence, conventional drive technique for driv-
ing PDP is still applicable. As to printing on discharge
cells 41 between adjacent barrier walls 34, the tech-
nique involved is substantially the same as that of con-
ventional parallel barrier walls. Hence, the non-uniform-
ity of phosphor layer printing and mixing of color as ex-
perienced in prior art is substantially eliminated. In ad-
dition, a black or opaque material may be used as cover
of the barrier wall 34 abutted the non-discharge cell 2 in
replacement of the producing of hatched region while
preserving the feature of hatched region. As a result, the
yield is increased greatly and the manufacturing cost is
lowered significantly.
[0015] While the invention has been described by
means of specific embodiments, numerous modifica-

tions and variations could be made thereto by those
skilled in the art without departing from the scope and
spirit of the invention set forth in the claims.

Claims

1. In an alternating current discharge type plasma dis-
play panel (PDP), a plurality of parallel barrier walls
formed on top surface of a back substrate of said
PDP, said barrier walls being disposed correspond-
ing to cross-points of X electrodes and Y electrodes
on a front substrate of said PDP, a structure com-
prising a plurality of discharge cells between said
adjacent barrier walls having smaller width corre-
sponding to said X and Y electrodes for forming a
large first space, a plurality of non-discharge cells
each between said adjacent discharge cells for
forming a small second space served as a gas
channel between said adjacent discharge cells, and
a junction having a predetermined shape between
one of the discharge cells and said adjacent non-
discharge cell, whereby energy released from a gas
discharge in said discharge cells is concentrated
within said discharge cells.

2. The structure of claim 1, wherein said barrier wall
abutted said non-discharge cell having a width in-
creased in a predetermined gradient from said dis-
charge cell to said adjacent non-discharge cell so
that said adjacent non-discharge cell is served as
said gas channel between said adjacent discharge
cells.

3. The structure of claim 1, wherein said barrier wall
abutted said non-discharge cell having a width in-
creased in at least one predetermined gradient from
said discharge cell to said adjacent non-discharge
cell so that space of said non-discharge cell is re-
duced and only one of said non-discharge cells is
served as said gas channel between said adjacent
discharge cells.

4. The structure of claim 1, wherein said barrier wall
abutted said non-discharge cell having a width in-
creased in at least one predetermined arcs from
said discharge cell to said adjacent non-discharge
cell so that space of said non-discharge cell is re-
duced and only one of said non-discharge cells is
served as said gas channel between said adjacent
discharge cells.

5. The structure of claim 1, wherein cover of each bar-
rier wall abutted said non-discharge cells is formed
of an opaque material.
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