20097088158 A 1IN} 1010 00 010 0O A

WO

(19) World Intellectual Property Organization

International Bureau

(43) International Publication Date
16 July 2009 (16.07.2009)

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(10) International Publication Number

WO 2009/088158 Al

(51)

21

(22)

(25)
(26)
(30)

(1)

(72)
(75)

International Patent Classification:
HO01J 17/49 (2006.01) HO01J 11/02 (2006.01)

International Application Number:
PCT/KR2008/007013

International Filing Date:

28 November 2008 (28.11.2008)
Filing Language: English
Publication Language: English
Priority Data:
10-2008-0001826 7 January 2008 (07.01.2008) KR
10-2008-0002279 8 January 2008 (08.01.2008) KR

Applicant (for all designated States except US): LG
ELECTRONICS INC. [KR/KR]; 20, Yeouido-dong,
Yeongdeungpo-gu, Seoul 150-721 (KR).

Inventors; and

Inventors/Applicants (for US ornly): OH, Jaeyoung
[KR/KR]; c/o LG ELECTRONICS INC.IP GROUP, 642,
Jinpyoung-dong, Gumi-city, Gyoungsangbuk-do 730-727
(KR). WOO, Jiwon [KR/KR]; c/o LG ELECTRONICS
INC.IP GROUP, 642, Jinpyoung-dong, Gumi-city, Gy-
oungsangbuk-do 730-727 (KR).

(74)

(81)

(34)

Agent: ROYAL PATENT & LAW OFFICE,; st Floor,
DOWON Bldg., 1059-11 Namhyun-dong, Kwanak-Gu,
Seoul 151-800 (KR).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AOQ, AT, AU, AZ,BA, BB, BG, BH, BR, BW, BY, BZ, CA,
CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE,
EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,
1L, IN, IS, JP, KE, KG, KM, KN, KP,KZ, LA, LC, LK, LR,
LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO,
RS, RU, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB,GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL,
NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG,
CIL, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:

with international search report

(54) Title: PLASMA DISPLAY PANEL

(Fig. <]

(57) Abstract: A plasma display panel is disclosed. The plasma display panel includes a front substrate, a rear substrate positioned
opposite the front substrate, and a barrier rib that is positioned between the front substrate and the rear substrate to partition discharge
cells. The barrier rib includes a transverse barrier rib and a longitudinal barrier rib crossing each other. Depressions are positioned
to be spaced apart from each other at a barrier crossing of the transverse barrier rib and the longitudinal barrier rib.
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Description
PLLASMA DISPLAY PANEL
Technical Field
[1] Exemplary embodiments relate to a plasma display panel.
Background Art
[2] A plasma display panel ircludes a phosphor layer inside discharge cells partitioned

by barrier ribs and a plurality of electrodes.

[3] When driving signals are applied to the electrodes of the plasma display panel, a
discharge occurs inside the discharge cells. In other words, when the plasma display
panel is discharged by applying the driving signals to the discharge cells, a discharge
gas filled in the discharge cells generates vacuum ultraviolet rays, which thereby cause
phosphors positioned between the barrier ribs to emit light, thus producing visible
light. An image is displayed on the screen of the plasma display panel due to the
visible light.

Disclosure of Invention
Technical Solution

[4] In one aspect, a plasma display panel cmprises a front substrate, a rear substrate po-
sitioned opposite the front substrate, and a barrier rib that is positioned between the
front substrate and the rear substrate to partition discharge cells, the barrier rib
ircluding a transverse barrier rib and a longitudinal barrier rib crossing each other,
wherein depressions are positioned to be spaced apart from each other at a barrier
crossing of the transverse barrier rib and the longitudinal barrier rib.

Brief Description of the Drawings

[5] The accompany drawings, which are icluded to provide a further understanding of
the mvention and are inrporated on and constitute a part of this specification, il-
lustrate embodiments of the invention and together with the description serve to

explam the prirciples of the invention In the drawings:

[6] FIG. 1 is a perspective view of a plasma display panel acwrding to an exemplary
embodiment;
[7] FIG. 2 illustrates a structure of the plasma display panel in which a height of a

transverse barrier rib is smaller than a height of a longitudinal barrier rib;
[8] FIGs. 3 to 12 are diagrams for explainng a generation cause of projections at all of
crossings between barrier ribs in an active area as well as a dummy area;

[9] FIG. 13 is a diagram for explamning a generation cause of a projection at an end of a



WO 2009/088158 PCT/KR2008/007013

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

barrier rib in a dummy area; and

FIGs. 14 to 17 illustrate a method for forming a depression on a barrier rib so as to
reduce a noise of the plasma display panel.
Mode for the Invention

Refererce will now be made in detail embodiments of the invention examples of
which are illustrated in the accompanying drawings.

As shown in FIG. 1 which is a perspective view of a plasma display panel acwording
to an exemplary embodiment, the plasma display panel ircludes a front panel 110 and
a rear panel 120.

The front panel 110 icludes a front substrate 111, scan electrodes 112, sustain
electrodes 113, an upper dielectric layer 114, and a protective layer 115.

The scan electrodes 112 and the sustain electrodes 113 are formed parallel to each
other on the front substrate 111. The scan electrode 112 and the sustain electrode 113
each iclude transparent electrodes 112a and 113a and bus electrodes 112b and 113b.
The transparent electrodes 112a and 113a are formed of indium tin oxide (ITO) and
diffuse a discharge by a supply of a driving voltage. The bus electrodes 112b and 113b
are formed of a metal material with an excellent electrical aonductivity which is easy
to mold, for example, silver (Ag), gold (Au), mwpper (Cu), and aluminum (Al). The
scan electrode 112 and the sustain electrode 113 may be bus electrodes n which the
transparent electrodes are omitted.

The upper dielectric layer 114 wvers the scan electrode 112 and the sustain electrode
113 to provide electrical nsulation between the scan electrode 112 and the sustain
electrode 113. The protective layer 115 is formed of magnesium oxide (MgO) on the
upper dielectric layer 114. The protective layer 115 emits seandary electrons to fa-
cilitate an occurrerce of a discharge. Further, the protective layer 115 protects the scan
electrode 112, the sustain electrode 113, and the upper dielectric layer 114 from
sputtering of positive ions.

The rear panel 120 ircludes a rear substrate 121, barrier ribs 122, address electrodes
123, a phosphor layer 124, and a lower dielectric layer 125.

The address electrodes 123 are formed on the rear substrate 121 to cross the scan
electrodes 112 and the sustain electrodes 113. The lower dielectric layer 125 is formed
on the address electrodes 123 to provide electrical insulation between the address
electrodes 113.

The barrier ribs 122 are formed on the lower dielectric layer 125 to partition

discharge cells. For example, first, seand, and third discharge cells respectively
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emitting red light, blue light, and green light may be formed between the front
substrate 111 and the rear substrate 121. The discharge cell is formed at each of
crossings of the scan electrodes 112, the sustain electrodes 113, and the address
electrodes 123. A plane shape of the discharge cell may be a rectangle as shown in
FIG. 1.

The phosphor layer 124 is formed inside the discharge cells partitioned by the barrier
ribs 122 to emit visible light for an image display during an address discharge.

FIG. 2 illustrates a structure of the plasma display panel in which a height of a
transverse barrier rib 122h is smaller than a height of a longitudinal barrier rib 1221. In
FIG. 2, the transverse barrier rib 122h is defined as a barrier rib partitioning the
discharge cells wated with a phosphor of the same material.

As shown in FIG. 2, because the height of the transverse barrier rib 122h partitioning
the discharge cells coated with the phosphor of the same material is smaller than the
height of the longitudinal barrier rib 1221, chamel capable of being used as an passage
of a gas is formed between the discharge cells ated with the phosphor of the same
material. Herce, an exhaust characteristic can be improved.

A method for forming a pattern of the barrier rib 122 icludes a sandblasting method,
an etching method, and a photosensitive paste method.

The sandblasting method is advantageous in a precision of a barrier pattern, but is
disadvantageous in a material loss and waste materials generated after the work. Ac-
cordingly, the etching method and the photosensitive paste method have been now
used in most of industries. The etching method and the photosensitive paste method
are advantageous in a resolution as well as a reduction in process time.

The etching method includes mating a barrier paste on a white back using a printing
method, a wating method, or a green sheet method, drying and firing the barrier paste,
forming a barrier pattern using a dry film resistor (DFR) or a photoresist (PR), and
etching and peeling the barrier pattern

The photosensitive paste method icludes wating a photosensitive paste on a white
back using a printing method, a cating method, or a green sheet method, drying and
firing the photosensitive paste, exposing and developing the photosensitive paste using
a mask, and firing the photosensitive paste.

A noise may be generated in the plasma display panel because of projections on the
barrier ribs. The projections may be formed at all of crossings between the barrier ribs
in an active area as well as a dummy area and may be formed at ends of the barrier ribs

in the dummy area.
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The projections at all the crossings between the barrier ribs in the active area may be
formed in a process in which a binder, and the like, evaporating in a gas state inside a
barrier material is exhausted from an upper portion of the barrier rib. FIGs. 3 to 12 are
diagrams for explaining a generation cause of the projections at all the crossings
between the barrier ribs in the active area as well as the dummy area.

The projections at the ends of the barrier ribs in the dummy area may be formed
because an adhesive power of a lower portion of the barrier material is not sufficiently
secured by a contraction generated during a firing process for forming the barrier rib.
FIG. 13 is a diagram for explamning a generation cause of a projection at an end of the
barrier rib in the dummy area.

FIG. 3 illustrates a result measuring noises generated in 1-type and 2-type plasma
display panels. The 1-type and 2-type plasma display panels are distinguished
depending on the noise amount.

The 1-type and 2-type plasma display panels are positioned in a dumb room, and a
sound level meter is positioned at Im ahead of the 1-type and 2-type panels. Then,
while the same video data was supplied to the 1-type and 2-type panels, a noise was
measured at frequercies of 1 kliz, 2 kifz, 4 kliiz, 8 kilz, and 16 klz.

In (a) of FIG. 3, an X-axis denotes a frequercy, and a Y-axis denotes a noise at each
frequercy.

As shown in FIG. 3, in the 1-type plasma display panel, noises of 9.8 dB, 13.6 dB,
17.0dB, 15.3 dB, and 9.4 dB were respectively measured at frequercies of 1 kliz, 2 kffz,
4 kifz, 8 kifz, and 16 kilz. A noise of the 1-type plasma display panel at all of frequercy
bands is about 21 dB. The noise value is a normal noise value capable of being
generally generated during a drive of the plasma display panel.

In the 2-type plasma display panel, noises of 14 dB, 19 dB, 26 dB, 28 dB, and 21 dB
were respectively measured at frequerncies of 1 kilz, 2 kifz, 4 kflz, 8 kifz, and 16 kllz. A noise
of the 2-type plasma display panel at all of frequency bands is about 29 dB.

It can be seen from FIG. 3 that the noise of the 2-type panel is larger than the noise
of the 1-type panel at all the frequercies. Further, when the noise of the 2-type panel
was measured after the sound level meter is positioned close to the 2-type panel, a
noise of 40 to 50 dB was measured at all the frequerncies. Acaordingly, a noise failure
may be generated in the entire portion of the 2-type panel.

FIGs. 3 to 8 are graphs showing a result measuring noises of a 1-type panel group A
ircluding a plurality of 1-type panels and a 2-type panel group B ircluding a plurality
of 2-type panels at frequercies of 1 kifz, 2 klfz, 4 kifz, 8 kllz, and 16 kilz. More specifically,
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FIG. 4 shows the noise at 1 iz, FIG. 5 shows the noise at 2 kifz, FIG. 6 shows the noise
at 4 Kz, FIG. 7 shows the noise at 8 iz, and FIG. 8 shows the noise at 16 kilz.

In FIGs. 3 to 8, a horizotal line denotes a normal noise threshold value of a cor-
responding frequercy, and a vertical doted line denotes a line for distinguishing the
1-type panel group A from the 2-type panel group B.

As shown in FIGs. 3 to 8, th noise of the 1-type panel group A is smaller than normal
noise threshold values 300a, 300b, 300c, 300d, and 300e. The noise of the 2-type panel
group B is larger than the normal noise threshold values 300a, 300b, 300c, 300d, and
300e.

As shown in FIG. 4, the noise of the 2-type panel group B icreases by about 4 dB
from the noise of the 1-type panel group A at 1 kllz. As shown in FIG. 5, the noise of
the 2-type panel group B icreases by about 5 dB from the noise of the 1-type panel
group A at 2 kilz. As shown in FIG. 6, the noise of the 2-type panel group B ircreases
by about 9 dB from the noise of the 1-type panel group A at 4 klilz. As shown in FIG. 7,
the noise of the 2-type panel group B icreases by about 13 dB from the noise of the
1-type panel group A at 8 kllz. As shown in FIG. 8, the noise of the 2-type panel group
B increases by about 10 dB from the noise of the 1-type panel group A at 16 kilz.

In particular, n an atmospheric pressure, a pattern in which the noise of the 2-type
panel group B ircreases by about 10 dB from the noise of the 1-type panel group A at
a frequercy band of 4 to 16 kilz is different from a pattern in which a noise ircreases
due to an increase in an altitude.

More specifically, because an external pressure of the panel is relatively smaller than
an internal pressure of the panel as a height above sea level icreases, an altitude noise
is generated by projecting the end of the barrier rib.

On the other hand, it may be assumed that a cause of an ircrease in the noise of the
2-type panel group B at all the frequency bands (particularly, at 4 kiz to 16 kilz) in the
atmospheric pressure is different from the above cause of the altitude noise.

FIGs. 9 to 11 are diagrams photographing an upper portion of a barrier rib (i.e., a
crossing between the barrier ribs) of the type-2 panel using an electron microswpe for
finding a cause of a noise failure.

It can be seen from FIGs. 9 to 11 that a projection is formed around the crossing
between the barrier ribs.

As shown in FIG. 9, a maximum height h and a maximum width w of a projection
are 17 ym and 78 um, respectively. As shown in FIG. 10, a maximum height h and a

maximum width w of a projection are 12 ¢m and 62 um, respectively. As shown in FIG.
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11, a maximum height h and a maximum width w of a projection are 8 ym and 46 um,
respectively.

Although it is not shown, it was measured from another photographs of the
projection at the crossing between the barrier ribs that the maximum height h and the
maximum width w of the projection was (15 xm and 70 ¢m), (4 pm and 40 pm), (17 pm
and 78 pm), (12 pm and 77 um), (3 pm and 30 gm), (8 ym and 32 gm), (10 xm and 39 um),
and the like.

Acwrdingly, the maximum height of the projection was measured within the range
of 4 um to 17 pm, and the maximum width of the projection was measured within the
range of 30 um to 78 pm.

It may be seen that the noise is generated due to a antact vibration between the front
and rear panels of the plasma display panel during a drive of the plasma display panel
in the atmospheric pressure because of the projection on the barrier rib of the 2-type
panel.

Because the front and rear panels are not closely attached to each other due to the
projection on the barrier rib, the contact vibration between the front and rear panels
bemmes stronger and an intensity of the contact vibration ircreases. Herce, an
intensity of the noise increases.

The intensity of the noise of the 2-type panel is lager than the intensity of the noise of
the 1-type panel over the entire area at all the frequercy bands. The cause of the noise
of the 2-type panel is because of the projection on the barrier rib.

It was observed from FIG. 10 than a small pore is formed on the projection A
formation cause of the small pore will be described with refererce to FIG. 12.

FIG. 12 is a diagram for explaning a formation cause of the projection and the small
pore on the projection

Because a barrier wating layer is fired and then is etched in the chemical etching
method wlike the sandblasting method, an isotropic etching is obtained in the
chemical etching method.

In the chemical etching method, a thick film for the barrier rib is formed on the rear
substrate 121 on which the electrodes and the lower dielectric layer 125 are formed.
The thick film is formed by printing a paste including a barrier material or laminating
green sheets.

Then, the thick film passes through a fire furnace, and thus a firing process is
performed. The thick film decmposes and exhausts an organic component cntained

in the paste or the green sheet during the firing process to thereby make the barrier



WO 2009/088158 PCT/KR2008/007013

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

materials dense.

Because the barrier aating layer is thicker than the electrode or the dielectric layer, a
drying process has to be carefully performed. More specifically, when the drying
process is rapidly performed on the thick barrier wating layer, the surface of the
barrier wating layer beames hard. Therefore, a solvent remains inside the barrier
ooating layer, and then changes in a foam state n a succeeding firing process. Herce, a
reduction of the quality is caused. Accordingly, the drying process has to be slowly
performed on the barrier wating layer over a plenty of time.

A dry film resist (DFR) is laminated and cated on the fired thick film, and exposure
and development processes are performed on the DFR using a photomask. A
protective layer required to form a pattern during an etching of an aqueous solution is
formed.

A substrate on which the DFR patterned n conformity with a shape of the barrier rib
is aated is exposed to an etching solution and is etched. Then, the protective layer is
removed, and a process for manufacturing the barrier rib is completed.

In the sand blasting method, because the barrier rib is fired after the barrier rib is
etched and patterned, a binder, a moisture, and the like, vaporized in a gas state inside
the barrier material during a firing process are easily exhausted from a lower surface
and a side surface of the barrier rib. Fbwever, because the barrier wating layer is first
fired in the etching method, the binder, the moisture, and the like, are exhausted from
only a wating surface of the wating layer.

Acmrdingly, after the gas inside the wating layer is sufficiently exhausted by slowly
performing the firing process, the surface of the mwating layer has to be dense.

As shown in FIG. 12, when the barrier rib 122 and the lower dielectric layer 125 are
simultaneously fired using the etching method, a projection 510 may be formed on the
barrier rib 122 in a process in which a binder 520, and the like, vaporized in a gas state
inside the barrier material is exhausted from the cating surface.

A small pore m the projection 510 may be formed by perforating the cating surface
in the process in which the binder 520 is exhausted from the oating surface.

The 1-type and 2-type panels may be distinguished whether or not the projection is
formed depending on a drying condition, a firing condition (for example, a firing time
and a firing temperature), a drying time of the green sheet, and the like.

FIG. 13 is a side view showing a projection of the barrier rib by a contraction
generated during the firing process for forming the barrier rib.

The barrier pattern is generally formed through the exposure and development
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processes, and then the barrier pattern is cmpleted through the firmg process.

In order to form the barrier rib 122, a paste ircluding a barrier material is wated on
the lower dielectric layer 125 and is patterned in a predetermined shape. Then, the
firing process for volatilizing a volatile substarce is performed on the barrier pattern
The volatile substarce contained in the barrier material during the firing process is vo-
latilized and the barrier rib 122 is contracted.

If the barrier rib 122 is aontracted through the firing process, a length of the barrier
rib 122 is shortened. Herce, a ampressive stress occurs by the aontraction.

As the barrier rib 122 is far from the inside of the panel, the cmpressive stress
ircreases. Herce, the ampressive stress has a maximum value in the barrier rib of the
dummy area positioned outside the active area. Because the ampressive stress
generates an anisotropic force in one direction, an excitation phenomenon occurs in the
barrier rib of the dummy area to thereby form a projection 600.

When the plasma display panel in which the projection 600 is formed on the barrier
rib is manufactured, a crack occurs between the front panel and the barrier rib due to
the projected barrier rib.

When a high frequercy driving voltage is applied, the plasma display panel is
vibrated by a shock wave that is generated inside the discharge cell depending on a
discharge. Further, the front panel periodically wllides with the barrier rib in the crack,
and thus the noise is generated in the plasma display panel.

FIGs. 14 to 17 illustrate a method for forming a depression m the barrier rib so as to
reduce a noise of the plasma display panel.

FIGs. 14 and 15 illustrate a method for forming a depression at the crossing between
the barrier ribs in the dummy area and in an outermost barrier rib correspondingly to
FIG. 13. FIGs. 16 and 17 illustrate a method for forming a depression at the crossing
between the barrier ribs in the active area as well as the dummy area correspondingly
to FIGs. 3 to 12.

As shown in FIG. 14 showing a barrier pattern of the rear substrate, the panel is
divided mto an active area capable of representing a gray level and a dummy area
outside the active area. The dummy area camot represent the gray level. The barrier
rib 122 partitions discharge cells 710 wrresponding to crossings of the electrodes.

The outermost barrier rib is positioned in an outermost portion of the dummy area. A
transverse barrier rib al and a longitudinal barrier rib a2 in the active area cross each
other, and a transverse barrier rib d1 and a longitudinal barrier rib d2 n the dummy

area cross each other.



WO 2009/088158 PCT/KR2008/007013

[74]

[75]

[76]

[77]

[78]

[79]

[80]

[81]

[82]

A plurality of depressions are positioned to be spaced apart from each other on the
transverse barrier rib d1 of the dummy area. Herce, a volume of the barrier material is
reduced, and a projection of the barrier material can be mmnimized.

In the exemplary embodiment, the depression is formed by passing from a specific
portion of an upper portion of the barrier rib to a lower portion of the barrier rib
amtacting the lower dielectric layer. Further, the depression is formed by depressing a
portion of the upper portion of the barrier rib.

Because the non-uniformity of a contractile force is maximum in a portion where the
transverse barrier rib d1 and the longitudinal barrier rib d2 of the dummy area cross
each other, a depression 700A is preferably formed around a crossing between the
barrier ribs of the dummy area.

It is preferable that the depression 700A has enough size to be icluded in the
crossing between the barrier ribs of the dummy area. A shape of the depression 700A
may be an atypical shape as well as a circle, an oval, a polygon such as a triangle, a
pentagon and a hexagon

Although it is not shown, the depressions 700A may be added between crossings 720
at a constant distarce as well as the crossing 720 between the barrier ribs. The de-
pression 700A may be formed every other crossings 720.

As shown in FIG. 15 illustrating another implementation of the formation method of
the barrier rib, a plurality of depressions 700A are formed at a anstant distarce in the
remaining portion except an outermost barrier rib among crossings between the barrier
ribs of the dummy area. A depression 700B depressed in a direction of the active area
is formed in the outermost barrier rib of the dummy area to thereby minimize the
projection of the barrier material.

As shown in FIG. 16 illustrating a barrier pattern of the rear substrate of the plasma
display panel, the panel is divided into an active area capable of representing a gray
level and a dummy area outside the active area. The dummy area camot represent the
gray level. The barrier rib 122 partitions discharge cells 710 corresponding to
crossings of the electrodes.

A transverse barrier rib al and a longitudinal barrier rib a2 in the active area cross
each other, and a transverse barrier rib d1 and a longitudinal barrier rib d2 m the
dummy area cross each other.

A plurality of depressions 700A are positioned to be spaced apart from each other at
crossings of the transverse barrier ribs al and the longitudinal barrier ribs a2 of the

active area and at crossings of the transverse barrier ribs d1 and the longitudinal barrier
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ribs d2 of the dummy area. When the barrier rib 122 and the lower dielectric layer 125
are simultaneously fired, a binder vaporized in a gas state inside the barrier material
provides an exhaust passage. Herce, a projection can be prevented from being formed
on the barrier rib.

Considering that the projection is formed at the crossing between the barrier ribs, it is
preferable that the depression are formed inside the crossings of the transverse barrier
ribs al and d1 and the longitudinal barrier ribs a2 and d2 or in the center of the
crossings.

Although it is not shown, the depression may be added between the crossings at a
amstant distarce as well as the crossings.

FIG. 17 illustrates a depth, a width, and a shape of a projection

Considering that a shape of the projection on the barrier rib is a spire, a bell, or a flat
shape and a bottom surface of the projection is a shape with a predetermined curvature,
it is preferable that a bottom surface of the depressio is a shape with a predetermined
curvature.

The depression has a cylindrical shape whose a bottom surface has a predetermined
curvature in (a) of FIG. 17. The depression has a conic shape whose a bottom surface
has a predetermined curvature in (b) of FIG. 17.

Because the maximum height of the projection was within the range of 4 ymto 17 um
and the maximum diameter of the projection was within the range of 30 xm to 78 um
with refererce to FIGs. 9 to 11, a maximum depth and a maximum width of the
projection may be 4 ym to 17 ym and 30 xm to 78 m, respectively.

A maximum depth H of the cylinder-shaped depression in (a) of FIG. 17 and a
maximum depth H of the cne-shaped depression in (b) of FIG. 17 are 4 umto 17 um. A
maximum width W of the c¢ylinder-shaped depression in (a) of FIG. 17 and a
maximum width W of the ane-shaped depression in (b) of FIG. 17 are 30 pm to 78 ym.

When the width of the transverse barrier ribs al and d1 or the width of the lon-
gitudinal barrier ribs a2 and d2 in FIG. 16 is, for example, 50 xm to 60 um, the
maximum depth of the depression may be 0.067 to 0.34 times the width of the
transverse barrier ribs al and d1 or the width of the longitudinal barrier ribs a2 and d2.

Further, the depression has to be spaced apart from an edge of the barrier rib by a
predetermined distarce so as to prevent the breaking of the barrier rib. The maximum
diameter of the depression may be 0.5 to 1.56 times the width of the transverse barrier
ribs al and d1 or the width of the longitudinal barrier ribs a2 and d2.

The foregoing embodiments and advantages are merely exemplary and are not to be
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amstrued as limiting the present mvention The present teaching can be readily applied
to other types of apparatuses. The description of the foregoing embodiments is
intended to be illustrative, and not to limit the swpe of the claims. Many alternatives,

modifications, and variations will be apparent to those skilled i the art.
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Claims
A plasma display panel comprising:
a front substrate;
a rear substrate positioned opposite the front substrate; and
a barrier rib that is positioned between the front substrate and the rear substrate
to partition discharge cells, the barrier rib including a transverse barrier rib and a
longitudinal barrier rib crossing each other,
wherein depressions are positioned to be spaced apart from each other at a
barrier crossing of the transverse barrier rib and the longitudinal barrier rib.
The plasma display panel of claim 1, wherein the depressions are positioned
inside the barrier crossing.
The plasma display panel of claim 1, wherein when the transverse barrier rib is
defined as a barrier rib partitionng the discharge cells wated with a phosphor of
the same material, a height of the transverse barrier rib is smaller than a height of
the longitudinal barrier rib.
The plasma display panel of claim 1, wheremn the discharge cell has a rectangular
plane.
The plasma display panel of claim 1, wherein the barrier rib includes an active
barrier rib in an active area capable of representing a gray level and a dummy
barrier rib in a dummy area positioned outside the active area,
wherein the barrier crossing is a crossing of a transverse barrier rib and a -
gitudinal barrier rib of the dummy barrier rib.
The plasma display panel of claim 5, wherein an outermost portion of the
dummy barrier rib ircludes a depression depressed i a direction of the active
area.
The plasma display panel of claim 1, wherein the depression is formed by
partially depressing an upper portion of the barrier crossing.
The plasma display panel of claim 1, wherein a maximum depth of the de-
pression is 4 gm to 17 gm.
The plasma display panel of claim 1, wherein a maximum depth of the de-
pression is 0.067 to 0.34 times a width of the barrier rib.
The plasma display panel of claim 1, wherein a maximum section of the de-
pression is spaced apart from an edge of the barrier rib by a predetermined

distarce.
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[11] The plasma display panel of claim 1, wherein a maximum diameter of the de-
pression is 30 wm to 78 pm.

[12] The plasma display panel of claim 1, wherein a maximum diameter of the de-
pression is 0.5 to 1.56 times a width of the barrier rib.

[13] The plasma display panel of claim 1, wherein a shape of the depression is a
cylinder or a ame.

[14] The plasma display panel of claim 1, wherein a plane shape of the depressim is a

circle, an oval, or a polygon



WO 2009/088158

[Fig. 1]

112

PCT/KR2008/007013




212

WO 2009/088158 PCT/KR2008/007013

[Fig. 2]
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[Fig. 4]
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[Fig. 7]
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[Fig. 14]
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[Fig. 15]
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