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(57) ABSTRACT 

A partition is formed by the process including a step for 
providing a sheet-like partition material that covers a display 
area and outside thereof on the surface of the substrate, a 
step for providing a mask for patterning that covers the dis 
play area and the outside thereof, so that a pattern of the 
portion arranged outside of the display area of the mask is a 
grid-like pattern, a step for patterning the partition material 
covered partially with the mask by a sandblasting process, 
and a step for baking the partition material after the pattern 
mg. 

15 Claims, 9 Drawing Sheets 
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METHOD FOR FORMING PARTITIONS OF 
PLASMA DISPLAY PANEL BY USING 

SANDBLASTING PROCESS 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions 
made by reissue. 

Notice: More than one reissue application has been ?led 
for the reissue ofpatent Ser No. 10/680,136. The reissue 
applications are Ser No. 12/328,197. 

This application is a continuing application, ?led under 35 
U.S.C. §111(a), of International Application PCT/JP02/ 
03362, ?led Apr. 2, 2002, it being further noted that foreign 
priority bene?t is based upon Japanese Patent Application 
2001 -1 10647, ?led Apr. 9, 2001. 

TECHNICAL FIELD 

The present invention is related to a method for forming 
partitions for manufacturing a plasma display panel (PDP) 
having partitions in a display area, and the invention can be 
applied to formation of partition using a sandblasting 
method. 

BACKGROUND ART 

A surface discharge type PDP that is used for a color 
display has partitions for preventing discharge interference 
between neighboring cells. There are two partition arrange 
ment patterns. One is a stripe pattern in which a display area 
is divided into columns of a matrix display, and another is a 
mesh pattern in which the display area is divided into cells. 
When the stripe pattern is adopted, a plurality of partitions, 
each of which having a band-like shape in a plan view, is 
arranged in the display area. When the mesh pattern is 
adopted, a partition (a so-called box rib) having a shape 
surrounding each cell in a plan view is arranged in the dis 
play area. 

In general, a partition is a baked material of low melting 
point glass and is formed by using a sandblasting method. 
FIG. 12 shows the conventional process of forming a parti 
tion. The partition pattern shown in FIG. 12 is a stripe pat 
tern. The partition is formed by the following steps. (A) 
Paste of low melting point glass is applied to a surface of a 
glass substrate 101 at a uniform thickness and is dried. Then, 
a sheet-like partition material 102a made of the dried paste is 
covered with a photo-sensitive resist ?lm 103a that is a 
masking material. (B) A photolithography technique includ 
ing exposure of the pattern and development of the same is 
used for forming masks 103 of a pattern corresponding to the 
partition. (C) A cutting material is blown to cut portions of 
the partition material 102a that are not masked. In this 
process, a spray noZZle is moved in a reciprocating manner 
along the longitudinal direction of the bands of the mask 
pattern, so that the wide area of the partition material 102a is 
dug down equally and gradually. (D) The masks 103 that are 
remained in the patterned partition material 102b are 
removed. (E) The partition material 102b is baked so that a 
partition 112 is obtained. In the baking process, the volume 
of the partition material 102b is reduced due to dissipation of 
binder. 
As shown in FIG. 12(C) of the sandblasting step, the par 

tition material 102b is scooped out under the mask 103 at 
ends of the mask 103 in the direction along the movement of 
the noZZle so that side cuts are formed. This is caused by that 
a part of the cutting material ejected from the noZZle is 
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2 
re?ected by the glass substrate 101, meets the cutting mate 
rial ejected from the noZZle, and has a moving component in 
parallel with the direction of the noZZle movement so that 
the cutting material having the components scoop out the 
ends of the partitions. Quantity of the side cuts becomes 
greater as a cutting speed increases. It is considered to be the 
reason that a ratio of the above-mentioned component 
increases when quantity of a cutting material ejected per unit 
time is increased. Hereinafter, the above-mentioned compo 
nent that causes the side out is referred to as a jet. This side 
out induces mask exfoliation that is a cause of a pattering 
de?ciency during the cutting stage. In addition, the side out 
prevents the partition 112 from being formed in uniform 
height. When the partition material 102b having curved 
edges as shown in FIG. 12(D) is baked, the edge portions of 
the partition 112 become higher than other portions as 
shown in FIG. 12(E). More speci?cally, concerning a parti 
tion having a design value of height of 140 um, it has a 
height of approximately 200 um before the baking process. 
After being baked the height is reduced to approximately 
70%, and the edge portions become higher than the other 
portions by 30 pm. This phenomenon is called a 
“projection”, and it is caused by that the top portion is free 
while the bottom portion is restrained from contracting since 
it is stuck to the glass substrate 101. The projection causes 
insuf?cient contact between substrates in a PDP assembling 
process in which a substrate having the partition 112 is put 
together with another substrate. If the PDP has a gap 
between the surfaces to contact with each other, the sub 
strates may vibrate locally due to electrostatic attraction 
when a high frequency driving voltage is applied for a 
display, resulting in slight operation sound (buzz sound). 

Studying about the relationship between the phenomenon 
and the quantity of the projection of each portion in the 
panel, it is found that this phenomenon is prevented by 
reducing the quantity of the projection to a half of the current 
value, i.e., 16 pm or less, preferably 12 pm or less consider 
ing variation in the manufacturing process. 
An object of the present invention is to provide a method 

for forming partitions of the exact pattern and height as 
designed in a display area without generating any projec 
tions that can be obstacles to contact between substrates. 

DISCLOSURE OF THE INVENTION 

According to a method for forming partitions of the 
present invention, when patterning a partition material that is 
masked partially by blasting a cutting material, the partition 
material is masked so as to form a sub partition that is con 
nected to a partition in a display area (a main partition) out 
side the display area, thereby side cuts are generated outside 
the display area. In addition, the sub partition is formed as a 
grid-like pattern so that the side cuts can be generated in 
wide area for reducing the depth of the side cuts. When the 
side cuts are minute, mask exfoliation hardly happens, and a 
projection in baking scarcely occurs. 

In a preferred embodiment, the partition material is 
masked so that the auxiliary partition for reducing the side 
cuts of the sub partition is formed outside the sub partition. 
When the edge portion of the auxiliary partition is protruded 
from the display area, the effect of protecting the sub parti 
tion in a cutting process is enhanced. Concerning the auxil 
iary partition too, the projection is prevented so that no dis 
turbance is generated for contact between the substrates. As 
a measure for the prevention, the pattern of the auxiliary 
partition is made as a ring pattern. The ring pattern reduces 
concentration of stress due to thermal contraction so that the 



US RE41,312 E 
3 

projection hardly occurs. As another measure for the 
prevention, a siZe of the pattern is set less than a predeter 
mined value. Speci?cally, it is set to 240 pm or less. When 
forming a partition having the height of 140 pm by baking 
the partition material having the thickness of 200 um, if the 
siZe of the pattern in the depth direction of the side cuts is 
240 pm or less, the projection is very little even if the depth 
of the side cuts is 50 pm. When manufacturing partitions of a 
plurality of PDPs at the same time, the side cuts are gener 
ated more easily in the middle portion of the substrate than 
in the edge portion since deviation of the cutting material is 
little in the middle portion. Therefore, it is preferable to 
provide the auxiliary partition at least betWeen neighboring 
display areas. Other various structures of the method for 
forming partitions according to the present invention Will be 
explained later With reference to draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic diagram of a sandblasting apparatus 
that is used for a method of the present invention. 

FIG. 2 is a plan vieW shoWing a mask pattern of a ?rst 
embodiment. 

FIG. 3 is a graph shoWing the relationship betWeen a band 
Width of a mask pattern and quantity of a projection. 

FIG. 4 is a plan vieW shoWing a mask pattern of a second 
embodiment. 

FIG. 5 is a diagram shoWing an enlarged part of the mask 
pattern of the second embodiment. 

FIG. 6(A) is a diagram shoWing a ?rst variation of a sub 
mask pattern. 

FIG. 6(B) is a diagram shoWing a second variation of a 
sub mask pattern. 

FIG. 6(C) is a diagram shoWing a third variation of a sub 
mask pattern. 

FIG. 7 is a diagram shoWing the relationship betWeen a 
shape of a comer portion of a sub mask and quantity of a 
projection. 

FIG. 8 is a plan vieW shoWing a ?rst variation of an auxil 
iary mask pattern. 

FIG. 9 is a plan vieW shoWing a second variation of an 
auxiliary mask pattern. 

FIG. 10 is a plan vieW shoWing a third variation of an 
auxiliary mask pattern. 

FIG. 11 is a plan vieW shoWing a mask pattern of a third 
embodiment. 

FIG. 12(A) shoWs a ?rst stage of forming a partition in the 
conventional process. 

FIG. 12(B) shoWs a ?rst stage of forming a partition in the 
conventional process. 

FIG. 12(C) shoWs a ?rst stage of forming a partition in the 
conventional process. 

FIG. 12(D) shoWs a ?rst stage of forming a partition in the 
conventional process. 

FIG. 12(E) shoWs a ?rst stage of forming a partition in the 
conventional process. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

The present invention Will be described more in detail 
With reference to the attached draWings. 

FIG. 1 is a schematic diagram of a sandblasting apparatus 
that is used for a method of the present invention. The sand 
blasting apparatus 90 comprises a conveyor 91, four noZZles 
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4 
(also called blast guns) 92, 93, 94 and 95, a How control 
block 96, a ?lter 97, and a cyclone 98. The conveyor 91 
moves a Work that Was conveyed into a Work room sloWly 
from the left side to the right side in FIG. 1. The noZZles 92, 
93, 94 and 95 move in a reciprocating manner in the direc 
tion perpendicular to the direction of conveying the Work. 
The How control block 96 mixes a cutting material and com 
pressed gas, and the mixture is sent to the noZZle 92, 93, 94 
and 95. The cutting material is ejected from the tips of the 
noZZles 92, 93, 94 and 95 to cut aWay the Work. Scattered 
cutting material is collected together With cuttings and is 
sent to the ?lter 97. The ?lter 97 has a role in removing 
cuttings larger than the cutting material. The cyclone 98 
separates the cutting material that passed the ?lter 97 from 
minute cuttings. The cutting material separated by the 
cyclone 98 is sent to the How control block 96 for reuse. The 
minute cuttings are sent to a dust collector. 

(First Embodiment) 
FIG. 2 is a plan vieW shoWing a mask pattern of a ?rst 

embodiment. A partition pattern of the PDP of the ?rst 
embodiment is a stripe pattern. The partition is formed basi 
cally in the same manner as the conventional process 
explained With reference to FIG. 12, Which includes pattem 
ing a sheet-like partition material 2 that covers the entire 
surface of a glass substrate 1 that is a panel material by using 
a sandblasting process, and then baking the partition mate 
rial 2. The difference from the conventional process is that a 
mask 30 used for patterning extends over a display area 10 
and a non-display area 11 at both sides of the display area 
10. The display area 10 means an area in Which cells are 
formed on the glass substrate 1, and it corresponds to a dis 
play screen of a completed PDP. As to formation of the 
partition material, 2 there are some methods similarly to the 
conventional process, i.e., a method of applying loW melting 
point glass paste to the glass substrate 1 and drying the same, 
and a method of sticking a green sheet of loW melting point 
glass onto the glass substrate 1. The mask 30 is made of a 
photo-sensitive resist. The glass substrate 1 has a siZe of 
1030 mm><650 mm for manufacturing a 32-inch PDP. 
A pattern of a portion of the mask 30 to be arranged in the 

display area 10 (hereinafter referred to as a main mask 3) is a 
stripe pattern corresponding to the partition to be formed, 
and it includes straight bands extending along the vertical 
direction in FIG. 2. A pattern ofa portion of the mask 30 to 
be arranged at the outside of the display area 10 (hereinafter 
referred to as a sub mask 4) is a grid pattern that divides a 
band-like area 13 along the edge of the display area 10, and 
it comprises bands corresponding to the pattern of the dis 
play area 10 and a plurality of bands perpendicular thereto. 

It is effective to move the noZZle along the longitudinal 
direction of bands in cutting a stripe pattern. The direction of 
moving the noZZle is the vertical direction in FIG. 2. In the 
cutting process in Which the noZZle and the partition material 
2 are moved relatively in a reciprocating manner, the sub 
mask 4 prevents excessive cutting at ends of each band of the 
stripe pattern. Since the rim of the sub mask 4 is continuous 
over the entire length in the lateral direction of the display 
area 10 (i.e., the moving direction for cutting), quantity of 
the cutting material ejected directly to the edge surface of the 
sub mask 4 per unit area is less than that in discontinuous 
case. Thus, the side cuts at the edge surface of the sub mask 
4 can be reduced. In addition, thanks to the sub mask 4, the 
cutting material re?ected by the sub mask 4 and the cutting 
material directly from the noZZle interfere With each other, 
so that the cutting process is performed equally in the edge 
portions and the middle portion of the main mask 3. 

Since the reduction of the side cuts suppresses mask exfo 
liation and decreases a projection in the baking process, par 
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titions can be formed of the exact pattern and height as 
designed in a display area Without any obstruction in contact 
betWeen the substrates. In addition, the sub partition 
arranged at the outside of the display area prevents incom 
plete contact betWeen the substrates. 

FIG. 3 is a graph shoWing the relationship betWeen a band 
Width of a mask pattern and quantity of a projection. As 
shoWn in FIG. 3, the quantity of a projection depends on the 
band Width of the pattern of the sub mask 4 (sub pattern). 
When the band Width of the pattern of the main mask 3 
(main pattern) is either 80 pm or 160 um, the quantity of a 
projection can be minimized by setting the band Width of the 
sub pattern, i.e., the band Width of the partition that is 
formed in the direction perpendicular to the stripe partition 
to the value of 240 um. By setting the band Width of the sub 
pattern to a value Within l60*320 pm, the projection can be 
reduced. Although the depth of the side cut is 50 pm in FIG. 
3, the quantity of the side cut can be close to Zero by using an 
auxiliary partition or others that Will be explained later, so 
that the quantity of a projection can be reduced to 12 pm or 
less When the band Width of the sub pattern is set to a value 
of 240 um. 
(Second Embodiment) 

FIG. 4 is a plan vieW shoWing a mask pattern of a second 
embodiment. FIG. 5 is a diagram shoWing an enlarged part 
of the mask pattern of the second embodiment. In the PDP of 
the second embodiment, the partition pattern is also a stripe 
pattern. The partition is formed in the same Way as the ?rst 
embodiment, Which includes patterning a sheet-like partition 
material 2b that covers the entire surface of a glass substrate 
1b by using a sandblasting process and a mask 30b that is a 
unit of a main mask 3b and a sub mask 4b, and then baking 
the partition material 2b. The second embodiment has three 
characteristics as follows. 

(1) At the same time as forming the mask 30b, auxiliary 
masks 5 are formed at both sides of the mask 30b and sepa 
rated from the mask 30b. 

(2) Among bands that constitute the pattern of the sub 
mask 4b and are formed in the direction perpendicular to the 
stripe partition, the most outside band is thicker than bands 
constituting the pattern of the main mask 3b. 

(3) The corner portion of the sub mask 4b has an arcuate 
shape. 
The auxiliary mask 5 has a role in adjusting the jet in the 

direction of the noZZle movement so as to reduce the side 
cuts securely at the portion that is masked by the sub mask 
4b. Each of the auxiliary masks 5 has a stripe pattern in 
Which seven long bands extend in parallel in the movement 
direction, and lateral ends of the auxiliary mask 5 protrude 
from the mask 30b by the length L11. This protrusion 
enhances the effect of the jet adjustment. 

In addition, there is a folloWing relationship concerning a 
Width of a band that constitutes the pattern of the mask 30b. 

Here, Ll represents the Width of bands except for both 
ends of the arrangement in the display area 10, L2 represents 
the Width of the most outside band, and L3 represents the 
Width of bands except for the most outside band in the non 
display area 11. In this Way, a patterning error of vanishing 
the most outside portion of the partition pattern can be pre 
vented by setting the band Width of the most outside portion 
to the largest value. 
As explained above, the noZZle is moved in the vertical 

direction in FIG. 4 in the cutting process. Along With the 
movement of the noZZle, the cutting material is ?rst ejected 
toWard the auxiliary mask 5 located at the upper or the loWer 
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6 
non-display area 11, then the cutting material is ejected 
toWard the sub mask 4b, and further the cutting material is 
ejected toWard the main mask 3b. Since the cutting process 
can be performed faster as the pattern gap of the mask is 
larger, the cutting action is the largest for the auxiliary mask 
5. The auxiliary mask 5 has also a function for preventing 
excessive cutting of the sub mask 4b. If the auxiliary mask 5 
is exfoliated and bloWn off, the sub mask 4b prevents exces 
sive cutting for the main mask 3b. 
Making the comer portion of the sub mask 4b in an arcu 

ate shape is effective for reducing the projection. It is consid 
ered to be important for the reason to distribute a stress due 
to contraction in the baking process so that the locally gener 
ated projections can be distributed and averaged. Concem 
ing the pattern of the corner portion, there is a variation as 
shoWn in FIG. 6. The corner portion of a sub mask 4c as 
shoWn in FIG. 6(A) has a shape of a right-angled rim in 
Which one of squares is ?lled. The corner portion of a sub 
mask 4d as shoWn in FIG. 6(B) has an arcuate shape having a 
radius tWice the grid interval. The comer portion of a sub 
mask 4e as shoWn in FIG. 6(C) has a shape of laterally 
oblong arc. As shoWn in FIG. 7, the quantity of a projection 
depends on a shape of the comer portion. The quantity of a 
projection is less in the arcuate comer portion than in the 
angled comer portion. Also, the quantity of a projection is 
less in a large radius than in a small radius of the arc. Even 
the arc of small radius can realiZe the quantity of a projection 
of 16 pm or less that is effective for reducing operational 
sound. HoWever, considering variation in a manufacturing 
process, it is desirable to set the quantity of a projection to 12 
pm or less. 

FIG. 8 is a plan vieW showing a ?rst variation of an auxil 
iary mask pattern. The pattern of an auxiliary mask 5b is a 
pattern having three coaxial rings elongated in the lateral 
direction and consisting of half circles and lines. HoWever, a 
slit 51a is formed in each half circle at each end of each ring, 
so the pattern of the auxiliary mask 5b is a discontinuous 
ring pattern in the strict sense. Since the slit 51a divides the 
ring, only a part of a ring is bloWn off if partial mask exfolia 
tion occurs in the cutting process of the entire of one ring, 
and it is hard to occur that the entire of one ring is bloWn off. 
The ring pattern is made by connecting both ends of a 

band With each other in the stripe pattern, and the exfoliation 
hardly occurs in it compared With the stripe pattern. Since 
ends of all rings including the most inside ring protrude from 
the mask 30b, the effect of protecting the mask 30b is 
enhanced. 

FIG. 9 is a plan vieW shoWing a second variation of an 
auxiliary mask pattern. In this example, the pattern of the 
partition mask 3b located at the display area 10 is a mesh 
pattern. An auxiliary mask 5c is positioned at the vicinity of 
a mask 30c that includes the main mask 3b and the sub mask 
4b. The pattern of the auxiliary mask 5c is a stripe pattern in 
Which a plurality of bands shorter than the entire length in 
the lateral direction of the display area 10 is arranged in the 
moving direction as a plurality of discontinuous lines that 
are parallel to each other. In this pattern, the jet can be con 
trolled by setting the Width of the slit 55 that divides the band 
of the stripe. There is also an effect that a portion that Will be 
bloWn off is small When mask exfoliation occurs. The slits 
55 are arranged so that the discontinuous points of plural 
discontinuous lines are shifted from each other, and thereby 
the jet is prevented from being enhanced locally in the sub 
mask 4b. 
The both ends of the auxiliary mask 5c protrude from the 

mask 30b by the length L11. HoWever, the band closest to 
the mask 30b among bands constituting the stripe pattern is 
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not protruded from the mask 30b. The reason thereof is to 
make the exfoliation of a band that Will contribute to the 
protection of the mask 30b most hard to happen. If this band 
is exfoliated at early stage, quantity of side cut of the sub 
partition increases compared With the case Where other 
bands are exfoliated. Since the ends of the band are not 
protruded from the mask 30b, jet pressure Will be Weaken at 
the end of the band. Furthermore, the shape of the band that 
is closed to the mask 30b can be adopted also for the auxil 
iary mask of the embodiment as shoWn in FIG. 5. 

FIG. 10 is a plan vieW showing a third variation of an 
auxiliary mask pattern. Also in this example, the partition 
pattern is a mesh pattern. The pattern of an auxiliary mask 5d 
is a stripe pattern in Which a plurality of bands suf?ciently 
shorter than the entire length in the moving direction of the 
display area 10 is arranged in the moving direction as a 
plurality of discontinuous lines that are parallel to each 
other. In this pattern, it is important to set the length of the 
band of the stripe to a value Within the range of 0.05*200 
mm. The longer the band is, the easier the band can be 
entangled With a movable mechanism of a conveyor 91 (see 
FIG. 1) When it is bloWn off. The entanglement of a mask 
?ake is not desirable for stability of the movement and for 
cleaning the conveyor 91. The above-mentioned range is a 
condition for easy collection by the ?lter 97 Without any 
entanglement. The distance betWeen the short bands 
arranged linearly is preferably about a ?fth of the length of 
the band. In addition, a preferred condition considering 
reduction of the projection is that the Width and the length of 
the band is less than 240 um (=0.24 mm). It is con?rmed by 
the experiment that When the condition is satis?ed, the quan 
tity of a projection becomes less than a feW um even if a side 
cut having the depth of 50 um is generated either in the Width 
direction or in the length direction. This can be explained 
that if the band is longer than 240 um, the edge portion is 
pulled by shrink of the long portion so as to generate the 
projection While the projection is hardly generated if it is 
shorter than 240 um since there is no pulling portion. 
(Third Embodiment) 

FIG. 11 is a plan vieW shoWing a mask pattern of a third 
embodiment. The third embodiment is applied to a multiple 
making process in Which partitions for a plurality of PDPs 
are formed on one substrate simultaneously, and then the 
substrate is divided. The example shoWn in FIG. 11 shoWs an 
example in Which partitions for three PDPs are formed 
simultaneously, and each of the three display areas 10a, 10b 
and 10c in FIG. 11 corresponds to a partition portion of one 
PDP. The partition pattern of the PDP of the third embodi 
ment is also a stripe pattern. The partition is formed by the 
process in the same Way as the ?rst embodiment, Which 
includes patterning a sheet-like partition material 2c that 
covers the entire surface of a glass substrate 1c by using a 
sandblasting process and a mask 30b that is a unit of a main 
mask and a sub mask, and then baking the partition material 
2c. The glass substrate 1c has a siZe of 1460 mm><l050 mm 
for manufacturing a 32-inch PDP. 

The display areas 10a, 10b and 10c are arranged With a 
space along the vertical direction in FIG. 11, and one mask 
30b is arranged for each of them. In addition, auxiliary 
masks 6a, 7a, 6b and 7b are formed in the non-display areas 
11a and 11b betWeen the neighboring display areas at the 
same time as formation of the mask 30b. The auxiliary 
masks 6a, 7a, 6b and 7b-reduce the jet pressure toWard the 
sub partition that is formed by the mask 30b. When the 
noZZle is moved in the arrangement direction of the display 
area, the middle portion in the moving direction of the glass 
substrate 1c receives larger jet pressure than the end portions 
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8 
do. It is because that approximately a half of the jet deviates 
to the outside the glass substrate 1c at the end portions. The 
arrangement of the auxiliary masks 6a, 7a, 6b and 7b at 
portions that receive large jet pressure can prevent the mask 
30b from being exfoliated, so that exact partitions as 
designed can be formed in the display areas 10a, 10b and 
10c. In the photolithography process for forming the three 
masks 30b and the auxiliary masks 6a, 7a, 6b and 7b, a 
stepper type pattern exposure is performed in Which one 
photo mask having a siZe corresponding to one PDP is used 
three times. For this reason, auxiliary masks are formed 
actually also for each of the display areas 10a, 10b and 10c 
similarly, as shoWn in FIG. 11. 
As explained above, according to the present invention, 

concerning a projection based on the display portion, over 
the entire area of the partition forming portion including the 
sub partition portion and its comer portion and auxiliary 
partition portion, the quantity of a projection can be sup 
pressed to 12 um or less. Even if variation among manufac 
tured panels is taken into account, it can be suppressed to 16 
um or less. Thus, operation sound (buZZ sound) due to vibra 
tion during operation of the panel can be suppressed. 
Though the present invention has been explained using 

various embodiments and variations, the present invention is 
not limited to these embodiments but can be realiZed in other 
embodiments. 

INDUSTRIAL APPLICABILITY 

The method for forming partitions according to the 
present invention enables formation of partitions having 
exact pattern and height as designed in a display area With 
out generating projections that may disturb the contact 
betWeen substrates. Therefore, it is useful for improving 
yields in manufacturing the plasma display panel that can be 
loWered due to patterning errors and for providing a plasma 
display panel that does not generate vibration sound due to 
insuf?cient contact betWeen substrates. 
What is claimed is: 
1. A method for forming partitions of a plasma display 

panel, the partitions dividing a discharge space of a plasma 
display panel, the method comprising the steps of: 

providing a sheet-like partition material on a substrate that 
is a panel material, the partition material covering a 
display area and a non-display area outside [thereof] of 
the display area on a surface of the substrate; 

providing a mask for patterning on the partition material, 
the mask covering the display area and the [outside 
thereof] non-display area so that a pattern of the por 
tion arranged in the display area of the mask corre 
sponds to the partitions, and a pattern of the portion 
arranged in the non-display area outside of the display 
area of the mask is a pattern for dividing a band-like 
portion along a rim of the display area [as a grid] into a 
plurality ofcells arranged in a plurality ofrows and a 
plurality of columns; 

patterning the partition material covered partially With the 
mask by a sandblasting process; and 

baking the partition material after the patterning; 
wherein a corner portion of the mask is arcuate. 
2. The method for forming partitions of a plasma display 

panel according to claim 1, further comprising the steps of: 
providing the mask so as to cover the display area and 

both sides thereof in a ?rst direction; and 
moving a noZZle for ejecting a cutting material relatively 

to the partition material in the ?rst direction in a recip 
rocating manner While patterning the partition material 
by the sandblasting process. 
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3. The method for forming partitions of a plasma display 
panel according to claim 2, further comprising the step of 
forming an auxiliary mask outside the mask in the ?rst direc 
tion With a distance from the mask at the same time When 
forming the mask. 

4. The method for forming partitions of a plasma display 
panel according to claim 3, Wherein both ends of the auxil 
iary mask in a second direction that is perpendicular to the 
?rst direction protrudes from the mask. 

5. The method for forming partitions of a plasma display 
panel according to claim 4, Wherein the pattern of the auxil 
iary mask is a stripe pattern in Which a plurality of long 
bands is arranged in parallel in the second direction. 

6. The method for forming partitions of a plasma display 
panel according to claim 4, Wherein the pattern of the auxil 
iary mask is a stripe pattern in Which a plurality of long thin 
bands is arranged in parallel in the second direction and at 
least both ends of the band that is closest to the mask are not 
protruded from the mask. 

7. The method for forming partitions of a plasma display 
panel according to claim 4, Wherein the pattern of the auxil 
iary mask is a ring pattern that is oblong in the second direc 
tion. 

[8. The method for forming partitions of a plasma display 
panel according to claim 1, Wherein a comer portion of the 
mask has an arcuate shape.] 

9. The method for forming partitions of a plasma display 
panel according to claim 4, Wherein the pattern of the auxil 
iary mask is a pattern in Which a plurality of bands that is 
shorter than the entire length of the display area in the sec 
ond direction is arranged in parallel to each other as a plural 
ity of discontinuous lines along the second direction. 

10. The method for forming partitions of a plasma display 
panel according to claim 9, Wherein discontinuous points are 
shifted from each other among the plural discontinuous lines 
in the pattern of the auxiliary mask. 

11. The method for forming partitions of a plasma display 
panel according to claim 9, Wherein the length of the band in 
the pattern of the auxiliary mask has a value Within the range 
of 0.05i200 mm. 

12. The method for forming partitions of a plasma display 
panel according to claim 9, Wherein both the Width and the 
length of the band in the pattern of the auxiliary mask have a 
value less than 240 um. 

13. [The] A method for forming partitions of a plasma 
display panel [according to claim 1], the partitions dividing 
a discharge space of a plasma display panel, the method 
comprising the steps of.‘' 

providing a sheet-like partition material on a substrate 
that is apanel material, thepartition material covering 
a display area and a non-display area outside of the 
display area on a surface of the substrate; 
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10 
providing a mask for patterning on the partition material, 

the mask covering the display area and the non-display 
area so that a pattern of the portion arranged in the 
display area of the mask corresponds to the partitions, 
and a pattern of the portion arranged in the non 
display area outside ofthe display area ofthe mask is a 
patternfor dividing a band-like portion along a rim of 
the display area as a grid; 

patterning the partition material covered partially with 
the mask by a sandblasting process; and 

baking the partition material after the patterning; 
Wherein at least the Width of the band located at the most 

outside portion among the bands constituting a grid 
like pattern of the portion arranged outside of the dis 
play area of the mask has a value Within the range of 
l60i320 um. 

14. A method for forming partitions that divide a dis 
charge space in each of plural plasma display panels 
simultaneously, the method comprising the steps of: 

providing a sheet-like partition material on a substrate that 
is a panel material on Which display areas correspond 
ing to the plural plasma display panels respectively are 
arranged linearly, the partition material covering the 
plural display areas and non-display areas outside 
[thereof] of the display areas on a surface of the sub 
strate; 

providing a mask for patterning on the partition material, 
the mask covering the inside and the outside of the 
display area for each display area, so that a pattern of 
the portion arranged in the display area of the mask 
corresponds to the partitions, and a pattern of the por 
tion arranged in the non-display area outside of the 
display area of the mask is a pattern for dividing a 
band-like portion along a rim of the display area as a 
grid; 

forming an auxiliary mask at least betWeen neighboring 
masks With a distance from the mask at the same time 
When forming the mask; 

patterning the partition material covered partially With the 
mask and the auxiliary mask by a sandblasting process; 
and 

baking the partition material after the patterning. 
15. The methodforformingpartitions ofa plasma display 

panel according to claim 1, wherein the arcuate cornerpor 
tion of the mask is continuously curved. 

16. The methodforformingpartitions ofa plasma display 
panel according to claim 1, wherein an inside ofa part of 
one of the cells in the corner portion of the mask has a 
continuously curved shape. 

* * * * * 


