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A Study of Waffle—Type Barrier Rip for PDP by PET Mold

Myung—Su Lee

Dept. of Graphic Arts Engineering, Graduate School,

Pukyong National University

Abstract

A plasma display panel is a self—emitting display device that
provides light through discharges. Recently, the production of
high—density PDP became possible due to the development of
manufacturing and driving technology. When PDP is compared with
other display devices, it has many benefits including a large screen, a
slim body and a wide—viewing angle. Customers are eager to acquire
such a display. They demand a larger scale, low cost, higher quality,
and high—density display unit.

PDP barrier—rib structure is formed using the roll—pressing method
with a reusable PET mold fabricated by the proposed UV process.
This is a very simple and inexpensive method consisting of printing
the barrier—rib paste, drying, sintering. Consequently, by combining
the UV process and roll—pressing processes, the desired barrier—rib
shapes can be made with a high aspect ratio and various dimensions.
The combination of the UV process and roll-pressing processes also

demonstrates the possibility of achieving two major goals in the



barrier—rib processes developing a barrier—rib structure with a high
aspect ratio that can be applied to high—definition televisions, and
reducing the manufacturing cost.

This study present a new formation technology for PDP barrier—rib
structure that we can obtain a barrier—rib with a high aspect ratio

and reduce the manufacturing cost.
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Fig. 2. Structure of PDP barrier rib.
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Fig. 3. Comparative manufacture methods of barrier rib.
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Table 1. Comparison of various UV system.

ing Systes
08 SV rating IR uv EB
. o . . . 80 W/cemx6
curing 210Cx10min | 210 x4min 300keV, 67mA, SMrad
lamp(10eV)
conveyor
speed 2 5 10 24
(m/min)
lamp length(m) 20 20 3 5
base area(mr’) 30 30 5 10
curing
190 475 950 2280
area(m’/h)
require (kal/m’) 640+a 350+a 63 23

a: loss calorie from duct

539 (monomer), &2 19 (prepolymer), 5% 7NA1 A (photoinitiator), &
g 24 (Z2A), 718 FAAR olFoA AdoH, AU =89 Frele
dmst B Ech gEa 5 g olE ARE AT wER s
A€



UV A3 d7tdE2 g Z2uk3s ol vgo s AA 78 & + 3l
%

S UVel o&f #7hxA7 -] 25 SriZdo] A4 H

Table 2. UV radical reaction.

PIL —— PI*

PI¥ — P + 1

1 .
release reaction PI* + RH ————— PI + R

I + A ——— PI* + A

I + M —mm—m IM
IM + M ———— IM,
growth reaction ¢

IM, + M———— IM,,,

M, + T » M., + T
T + M, » T—M,

chain reaction

suspension M, T + M, —— IM [ T—IM,

reaction M, T + M, — IM,, + T—IM,

2—6. Imprintingd

i
[
i
(m
rle
P
)
=
N
ol
rO

T
b

71e(1~100m) & A&d37] 93l At 7]

2 712 Sl E7tad FAY 3P FAE EXF o5 UV, EBE °l
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Fig. 5. SEM of Ceramic

Table. 3. XRF data of ceramic

anality result
Pb 53.16%
Al 28.52%
Si 9.70%
Ti 6.62%
Zn 1.66%
Ra 0.32%
3—-1-2. 93A
2 dTe] 4G 245HS Hastn & ofad ddoR 4Re AP

gom oty 71849 otaY FA2 A7} 150mgKOH/g, 5% Bd EA
=

gol gl wlotaE ol

olo

20,0000]11, 2l Aol 2% (Tg) 7} 80Ceold, Ht
E g9l9 olad F#AE o)gddtt FEE @ 2vlE (Haake Rheoscopel,
German) & ©]&3t9] 23CelA 35mm plate FHBE ol §3te] FA3 AT

7 A= Fig. 63 24
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3—-1-5. A7HAl

HAAE BAA, 2XA, SEA, ABYA, T gl Py

Table. 4 Chemical formula and properties of monomers

Chemical formula ifi .
l Functional S?Ziliilc Viscosity |A refractive
group |& Y |(at 25C) index
(g/c)
(Dipentaerythritol hexaacrylate) 1.21 7000 :
(Trimethylolpropane triacrylate) 1.12 150 :
TMP3EOTA 60~
(Trimethylolpropane triacrylate, 3 1.110 130 1.469
modified EO(1))
9EGDA 111~ | 30~
(Polyethyleneglycol diacrylate, 2 1 19 70 1.466
n=6) :
HPA 1.049~ 4~
(2—Hydroxypropyl acrylate) 1 1.06 8 1.444
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Table. 5 Molecular formula of monomers

CH;—C—CH==CH,

TMPTA H,C=CH—CO —CHE—?_CHchs
CH— <": —CH=CH,
(o]
H,C=HC —CO—H,C CH;—0— C—CH==CH,
[¢]
DPHA H,c=Hc-—co——u,o—c——cu,—o—CH,—T—cu,—o— C—CH=CH,
H,C= Hc—(ll:o——nzc CH;—0— ﬁ-—cn=cu§
o o
4|3 CH;—O(C,H m—0—C—CH==CH,
TMP3EQOTA | HC=CH—CO—O(C,Hn —cnrcf—cn,cu,
cn,-—mc,u,u—o—ﬁ—cn-|=cuz
l+m+n=3 o]
o
9EGDA H,C=CH—CO— (OC,H)n —?—CH=°H2
n=9 0
(o)
HPA

_16_




Table 6. Molecular formula of photoinitiator

CH, ﬁ H,
P
I-184 OH | 1-819 CH, | H,C
0]
“OOCW
) s
TPO I
CH; ¢—P HSP-188
o Csz
CH,
S
CZHS
100000
€ Irgacure 907
'3 410000 R T N A
5
S 1000 £
§ i Irgacure 784
g frgacure 651
-g 10 -
E
1 ‘ , + : : + t
250 300 350 400 450 500 550 800
wavelength [nm]

Fig. 7. UV spectrum of various photo initiator
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3—2. PET, PDMS mold

2 oo AMgd BxE: #3E#HY E2S=2H PETY 3¢ FFHE
80~90% A £o]® PDMS Moldd A$l FFE}&o] 70%°lv. PET EE=+
Siloxane type acrylate monomer® FHEo{X|v] PDMS® 7Z-%< Siloxane
Oligomer® TS AT FEFHE BESS AMSTORHN 7]EY ZHIYI=
g AHAe Asel Holyd o]FA &xel Aol gtk Fig. 84 PDMS &
=9 @W¥ Fig. 99] PET =9 sized JeErAet”

Siloxane oligomers Siloxane cross-linkers

cu,
/\ HyC sl— SI-CH3
CH; CHg

Ris usually CHs,
sometimes H.
n=-10

(a)

)
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(c)

Fig. 8. PDMS Image by Video Microscope.

Fig. 9. Size of PET mold.

3-3. Ho|AE AF TA

2719 QS oLty HoAEE AxsE WS Fig. 10 et

3£

1=

ol=d A% Rixd, FAAA L FAE EFS] 1AM TG k@
T Agte 13 2083 38 #A ¥& F Thinky mille °]&ste]
Mixing modeZ #@ 800rpm, 53 2000rpmoZ 2¥3} EF F
Antifoaming mode®l4] A& 60rpm, & 2200rpm o2 3¥7 BX3h= A

oz Ho|AEE AzsYh
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v

Paste complete

Fig. 10. Manufacture process of PDP barrier rib paste.
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Fig. 11. Manufacture process of PDP barrier rib.
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Fig. 12. Sintering profile.
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Fig. 13. Thermal property of ceramic.
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Fig. 14. Thermal properties of pastes condition.
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Table 7. Residual hydroxylcarbon wt% of photoinitiators after
calcination at 470C for 20min

e Residual
Photoinitiator Type
hydroxylcarbon
1-184 a—hydroxyketone type 0.01998
TPO Monoasilphosphineoxide type 2.81069
[-819 Bisasilphosphineoxide type 6.25653
HSP-188 ITX+DETX-S+ TMPTA 1.60392
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(a)HSP—-188 (b) TPO (c)I-819

Fig. 15. Before sintering.

(a)HSP—188 (b) TPO (c)I-819

Fig. 16. After sintering.
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3}y Bxe o A JFo| oz Aol A2 FAHA A= FAH
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oo, HilZ 8,000& st Aol A ko @S Tt
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Table. 8 Recipe of ceramic paste Containing Binder and ceramic

ceramic | resin monomer addictive agent P.I
Y Acryl Leveli Coupli T BYK
amamura| Acry EB-810 [9EGDA eveling | Coupling | Tego -819
Glass A~D agent agent |—651|—535
A 65 12 10 13 3phr 3phr 3phr | 1phr | 2phr
B 75 12 8 10 3phr 3phr 3phr | 1phr | 2phr
C 70 12 6 7 3phr 3phr 3phr | 1phr | 2phr
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Fig. 17. Rheology of formulation A.
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(a) Before sintering

(b) after sintering

Fig. 18. Viscosity 1,000~2,000cps
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Storage modulus G' [Pa]

Viscosity n [Pas]
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Fig. 19. Rheology of formulation B.
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(a) before sintering

(b) after sintering

Fig. 20. viscosity 15,000~20,000cps.
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Storage modulus G' [Pa]
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Fig. 21. Rheology of formulation C.
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(a) before sintering

(B) after sintering

Fig. 22. viscosity 5,000~8,000cps.
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2 A PETEE9 & HBT 2 FeHo] FAHE AoE H]Ith Fig. 23°l
j=:1

Ztzke) B2 AZ2T 4

(a) PDMS (b) PET mold

(a) PDMS (b) PET mold

Fig. 23. Comparative images by mold types after sintering.
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Fig. 24. PDP barrier rib by PET mold.
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