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Abstract

The recent spotlight on electronic touch-screen display, a rapid breakthrough in
the information society is evolving. Touch panel input device such as a keyboard or
mouse without the use of, the on—screen character or a specific location or object on
the person’s hand touches a particular feature to identify the location of a panel is
to be handled. The touch screen on the touch panel is used in the Ag paste is used
mostly for low-curable paste. The thermal-curing paste according to the drying
process of thermal energy consumption and improve the working environment of
organic solvents have problems. In this study, Ag paste used in the non-thermal
curing friendly and cost-effective UV curable paste was prepared. Current
commercially available thermal-curable binder, was used instead of the flow
characteristics of UV-curable oligomers and monomers with functional groups to
give a single conductive Ag paste with the addition of a pattern could be formed.

Ag paste as a result, thermal-curing adhesive, hardness, resistance and excellent
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reproduction of fine patterns and was available with screen printing environmentally

friendly could see its potential as a patterning technology.

Keyword: touch panel, photoinitiator, UV -curing resin, Ag paste
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Table 1. The Properties of UV Curing Oligomer

o Molecular . . . . o
Composition Weight(Mw) Tg Temperature(C)| Viscosity(mPa.s) | Solid(N.V%)
Polyester 1,500 40 10,000 100
Acrvlate

)

A AHEsEA T

2 Aol ARgE UV Rz 39 9 o] 200~400nme] 2= UV 7453
vl Aol H bR E 200~400nm <A NA F FF THo] $ska il
o] Aokl dgAe] Fud AAANAE AMgERen  FRe E42 Table 29 2

=l

Table 2. The Structures and Properties of Photoinitiators

Photo-initiator

Composition 1-819 TPO
Melting Point(C) 127~133 88~92
UV/VIS Absorption 295, 370 295, 368, 330, 393
Appearance Powder Powder
IRGACURE 819 and IRGACURE 819 DW DAROCUR TPO
Structural Formula QE%E@— AQE_EI) %
1-184 1-369 1-784
45749 1107114 1607170
246, 280, 333 233, 324 398, 470
Powder Powder Powder
IRCACURE 184 IRGACURE 369 = IRGACURE 784 _
: T page
oo | SR | R
Ra s
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Eg 23w At A5 UV 488 ARy sl 2=g Axsy] A A%y 2
o

H2ZA A7|eF o]l T flake type Ag I--U 9} spherical type Ag 39U E %
slo] Algetdom Ag 39619 Z7] 2@ FAS Table 3% Figure 19 e AT

Table 3. The Specification of Ag Powders

Type Particle Size Distribution |Specific Surface Area Tap Density
Flake A 1.0~4.0um 1.0~15m/g 2.5~35g/cr
Spherical E 1.6~6.0pm 0.8~1.0m/g 3.8g/cnt

[pe——

(a) Flake A (b) Flake B

Figure 1. The SEM image of Ag powder.

2-2. Ag ¥lo|2E A=

Ao M Table 494 22 2gH|Z 239 A7} 7153 UV 43d A=A
Ag 70| 2E 8FF{E AxsAth Als Axe] WS Ag 3909 ek L A9 H
&2 YASHA st & At AAAG FRe FES GEToEM, Ag Fo]~E] &
A HERA 54, ZRE, A7 A4 9 39 Asids AESI o, 1 Alx
A= Figure 29 4. WA UV 43838 Oligomer/Momomer HFIT $2]9} A=k
L4742 pre-mixingdlti, I &do] Ag HLHE Yo WHEAZ S 3-roll-mill
(TRM-6.5, 4&717)E ol&ste]l Ag T5HE EAAZIth FAFE ool FA st ) A A
S &aldo] =2 &A =2 BAS AS Hol wwtgowM HLA Ag FHo|2EE

0‘1& m

=
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Table 4. Blends System of Monomer/Oligomer/Ag Powder

Material Weight (%)
Paste No, 1|2 3]4a]5]6]7]s
Ag Powder 75
Oligomer(Polyester) 14
Monomer ODA 5
Butyrolacton
Solvent
ECA 2
[-819 1
TPO 1 0.5
Fhoto” I-184 1 05 | 05 | 05
[-369 1 0.5
[-784 1 0.5

1. Mixing & Antifoaming

= 2. Milling By 3-Roll mill
|

l H Photointiator H
Ag Powder ‘|: :|~ Past complete
J -I Solvent |- T

Mixing & Antifoaming

Monomer

Solvent

Mixing : Rotation 1350rpm, Revolution 1100rpm
Antifoaming : Rotation 1200rpm, Revolution 100rpm

Figure 2. The manufacture process of Ag paste.

2-3. 2349 ¥W" A & A =4

Table 39 ZgHIZ AxH 8FF A=A Ag Ho|2EE
printing)H & ©]-&3te] ITO EgFol 2500+ SUS Ao ~3d 3t
g QAA7I(BS-150ATO R HEYS 35, 120CeA] 20&{
preheating 348& A $, UV A3tE stch Aol 285 A AMYF 2 A3 =14
= 247} Table 591 60l YetWiglaL, UV 43t =715 Table 7°ﬂ e AT
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Table 5. The Specification of Screen Plate

Tension| Mesh | Emulsion | Plate
Frame Angle . . .
Type ( ) Mesh (o) ( ) _[Thickness Thickness [Thickness
mm
X1y (¢m) (¢m) (¢m)
Pattern Printing
320x320| SUS400 | 34 10.8(0.8 59 10 69
(1.5mm, 110mm)

Table 6. The Specification of Printing Condition

Squeeze Speed | Air Pressure | Squeeze Angle |Contact Off Gap

T
ype (mm/s) (kgf/cm) (°) (mm)

Pattern Printing
(1.5mm, 110mm)

100 6 80 2.5mm

Table 7. The Specification of UV-Curing Condition

T Belt Speed Intensity of Temperature Time
e
P (m/s) Radiation(J/cm2) (C) (1/sec)
UV Curing
1.6 1000 80 20
System
2-4. & A
2-4-1. A=A Ho2EY HEZXA EA

2= QAH7t Thsst A2 A3ty A=A dHol~
1(Haake, Germany)< ©]-&3to] SAsAt Alsdle 7o) 3omme] Havto]i, A=
1A 08mmi ARG or, of W 4 SE: BT a9

2-4-2. AEA HolArES RHA EA

229 a7k bs@ UV 45 Ag do]2E9 22 542 KS M 463 OR &
o zelb 0~25m7bA AR 5 Sl = 23YHAZ o A+ Grindometer
(BYK Gardner, Germany)E AF&3le] =439 —Er o] ¥4 s Fo seHd
93] HF3o] YeivEd), o= Hte ufolmaE A3 (Alphasystec, Korea, SV35-
06G-019)5 A}lg3le] 2<st3dtt
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A 8 HFAS KS M ISO 2409 E:o] H2A A
A HElS ARV Yo E cross—cutting 3

ko3
H T
oJxm FAF ¥ AR AW Aol WolA ASrEM FEHA oluAE Busar.

=4 =3 L Keithley 2002 MultimeterZ2 AF&3}o] 4-point probe W2l 2] &
HAYS SAHF I, A5 HHY T4+ 7#H Z=EA (Mitutoyo, Japan)= 37 3t
_]

A= s wAgE Attst i
3. 27 € 33

3-1. A=A HolxES HLELEA EA
B Ao Azg 23 Qe UV 488 A4 sojxEe femd =49

Figure 3o YetHATh Figure 3¢ (a)= AX4 #o]

e HE g ZEHN, B AFoqAE by $

=
sEe 23 A2 A4 9 A4 A8 24 Q] A8 AR ol

=4 3ol
2E A A £27 100rpm= YEFH ST
17 g T T
1000000
$00000 [
‘6',; L
g 1ovot
%‘ t Fm— Paste (1) |
g 100 Fi-e—Paste (2) i
2 |-~ Paste (3) | § !
= 100 b~ ¥— Paste (4).. i S p— 4
E Paste (5) ! : =
e st N R NRONEY s i
Paste (7) | | |
[ | » Paste (8) | !
1 L L PR | L M PR A | M L PR S |
01 1 10 100

Shear rate(1/s)

(a) The shear rate dependence of viscosity for Ag pastes.
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1 1 il 1 1

0.1 1 10 100 1000
stress(Pa)

(b) The angular frequency dependence of storage& loss modules for Ag pastes.

Figure 3. The rheology characteristics of Ag pastes.

AZE Ag HolAEQ A £ WE Ao EXNL HH BE Ag Ho|REVF Y
2 HAx7) ZFA3SF= shear thinning A%< S

e AW HE gde gt

<
AES A3Z Figure 49 YEFH AT Grind gaugeE o] §3te] A3 Hlo] ~E 9
=8 A9 A ASFE Fate] ZH Ho|~Ega & 4 Qlth Ag Ho|~ES]
e SAS A9 g9lame] F/ 9 A, 7324 54 we Ag I35 gt
l=le] zpolo] wel SO FEE E F AL e wep £4F 540 eS¢ T
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At Figure 40 747he] Ag Fo]~E7F 578]7] Al#Hak A3} ol A& el
A ddellM Ag dolxEe] A B A5z AEAS WHAAFE Ag I
tlo] HA ek 75~80%01 e, & dTelAE Ag e FEE 5% = 1t

3, EYame] FHE ZEste] Ag Ho2EE Ax3ATE Figure 49 717ke] Ag ¥
01*57} 5~8um WA Fho] BASAT Ag 5] Ft gAo] 2~4mA S 7

otelslS W Ag #HlolAES BAHLE BT 78S & 3l
Paste No. Grind Mea§urement Scratch Position Disoersibility Result
10um 7~ 8um Sum
1 : 0
Paste (1) : - : . o
: i (Good Dispersibility)
@)
Paste (2) : .
(Good Dispersibility)
@)
Paste (3) ) .
(Good Dispersibility)
O
Paste (4) : .
(Good Dispersibility)
Paste (5) = } .
ol (Good Dispersibility)
0
Paste (6) Eer o ) o
ok (Good Dispersibility)
@)
Paste (7) : .
(Good Dispersibility)
o
Paste (8) G = : .
(Good Dispersibility)

Figure 4. The dispersibility results of Ag pastes.
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3-3. A=A HAH9 &4

AN Az UV 438 A=A Ag do|2EE 23 AHqE T3 A=A
AHe st E=3 A=A i) H2A, 4344, 9 54, A7 A=A 24

=g JHH«] A A eSS AR 24 cell FEHlE &} HolZ g Hhg
5t cross—cutting(ISO: KS M ISO 2409) HI~ES =& oz <lisd -
o)z ug HAEEZ TAd Ao Ayt Table 8% Figure 5o YERY
RE Heol2EV vy H2Eo] iy % 23E BIAR 948 Bx HEE
9 HzE A3 ]01’\‘5 (2), 3), 6), (N<= ALst FHol~E (1), (4), (5), Q=
gk A 18 1H olate] AE & 7F4 Ag #lo]~ES 7 &3¢
g & F oAU O]‘i;ﬁlﬁ -’40141%4]9}4 ZqzLaﬂr 73 Lol 7}@ =
= 71 4]
3

b
m
_0|L
1r

rkm-“ﬂ

olub #Aske] g gl e Aol7k & ek

Table 8. The Adhesive/Pencil Hardness Results of Conductive Pattern

Adhesive Results
Paste No. (after Cross—cutting Cell Count/ Pencil Hardness Results
before Cross-cutting Cell Count)
Paste (1) Good(100/100) 1H
Paste (2) Good(100/100) 2H
Paste (3) Good(100/100) 2H
Paste (4) Good(100/100) 1H
Paste (5) Good(100/100) HB
Paste (6) Good(100/100) 4H
Paste (7) Good(100/100) 4H
Paste (8) Good(100/100) HB

_‘IO_
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Paste (1) Paste (2) Paste (3) Paste (4)

L

Film

Tape

Film

Tape

Figure 5. The adhesive strength of touch panel pattern.

Figure 6 A& side] W 549 A34E verdidlen, 1 & dxet A3 ¥
= "y Qe mlo]la® ~F X (Alphasystec, Korea, SV35

Paste (2) Paste (3) Paste (4)

Paste (5) Paste (6) Paste (7) Paste (8)

Figure 6. The surface property of touch panel pattern.
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A3 AF}E Table 9o YEFHSA
2l 9} TPO9t [-184E Algate] A% #Ho]~E (6)o] 1.8x10°
ALE3E Ag Hlo]AEd] HlE] HoAE

wmoioe] 484, &9
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-
%3

A AEA SA9 AN 5 de add weh 47 AEAel el e Aoz @
ISezh=
Table 9. Resistivity of Electrode Pattern
Paste No. Conductivity Paste No Conductivity
1 3.5x10-5Q.cm 5 4.2x10-5Q.cm
2 2.6x10-5Q .cm 6 1.8x10-5% .cm
3 2.2x10-5Q .cm 7 2.8x10-5Q.cm
4 4.6x10-58 .cm 3 3.3x10-5Q.cm
4. 4 £
AN 23 A E o83t UV 48y A=A sid A ds 4+, A
Edf 2 A% o5 22 A8S ddHh
1) Ag #Hlo]2=E9 i3S AES Ay, EgozEE, o A, $-#g ofd(Acyl) F
goae FH BE BAYe 5~8m FrEe] BAYL JEhAn Ag v
o BT PAS 1T W 14 A HAR w2 BAHALS ¢ 5 A
2) Ag del2E9 HE % AEAS AT A% £4 nYR FPe wF gou
Ag dAkeke] wA| Zelaw o] ®AbEF, Rieweke] #Alo] whEl o] ~Ee] g
QA AAo] thE 5 A Az 2 Azl 2ol BF AP w FIJA A
Wl R 3 % ASEsl BT wgm ol 48t AueA EW 54 o
Ao BHAAE T 54 22 5 A
) BANAY EFRel }E 239 AH F AF AP gAY L JES JES 2
I ol 2E (6)9] 4F /M dEd AdE UL, o Ad= Wy AsHd
= A dee & 7 AUAATH
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