M
r >
2,
i
oX,
=2
=)
r
(@
<
o,
b
odt
>
lije]

ae}
jab)

w0

T
Lo
il
oX,
2
-

(20124 8¢ 3 A4, 2012 8¢ 13¥ HF #AE o, 20129 8¢ 249 AA €4)

A Study on Properties of UV-Curing Silver Paste by

Dispersing Agent Characteristic

Min-]Jeong Son,f Su-Yong Nam, Sung-bin Kim
Dept. of Graphic Arts Information, College of Engineering, Pukyong National University
(Accepted on August 3, 2012, Requisitioned last revision on August 13, 2012,
Publication decision on August 24, 2012)

Abstract

As one of the eletronic device industries has been developed by using a recent
printing method, the consumption of Ag paste has been on the rise as well. The
printing method has simple processes in comparison with other methods. Also it
enables to be large—scaled and to lower price ranges. If UV curing system would be
applied to the printing method, energy consumption and dangerousness from curing
system can be minimized in a short period of time so that its method can be more
eco—friendly. This study conducted an experiment in order to make UV curing Ag
paste which is feasible to implement micro patterns with different dispersing agents.
The purpose of the study is to analysis the suitable printability for micro pattern
and to test dispersibility, hardening properties, conductivity and adhesive stength by
measuring viscosity, TI(thixotropy index), G', G'’, tan6(G’'/G’) after making paste.

We have experimented with four dispersing agents. After We did an analysis of
characteristic of rheology, conductivity and adhesive stength, etc, We confirmed that
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the paste added FP 3060 has excellent dispersibility, conductivity and adhesive
stength. If the paste has excellent dispersibility, we will expect that micro pattern is
made by that.

Keywords: Ag paste, UV curing system, printability, dispersing agent, micro

pattern.
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[-369, 1-907& AF&3t9leow, ECA°l EsAA AR&stdv. #4kAl= BYK-180,
BYK-2150, BYK-2050, FP-3060 5 % 4%R7Z Al-&3F5ich.

2-2. Paste A%
Pastex= o}#¢] Table 13 #& ZFn| 2 wEojxth. EakAe] EA o] pasted 713
s

T e dotry] s Ag, Sdlan, Riev, A, FAAA L vl&s nAE

Table 1. The Formulation of Ag Pastes

Pigment ) Photo Dispersing
Oligomer | Monomer | Solvent .
Ag Initiator Agent
Paste 1 BYK-180 1%
Paste 2 0 BYK-2150 1%
—_— 80% 12% 3% 3% 1%
Paste 3 BYK-2050 1%
Paste 4 FP-3060 1%

g =22 7)((F)stE Aol Yol 1

S Y3 pre-mixing3ti wHt
¥ e F, 65inch 3-roll mill(F)Z&7171)& ol &ate] Rel P2
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Oligomer <

Monomer

1. Mixing & Antifoaming
|j 2. Milling By 3-Roll mill

|

Mixing & Antifoaming
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Ag Powder Past complete

Photointiator

Dispersing agent [«

Figure 2. Manufacture process of Ag paste.
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Table 2. The Specification of Screen Plate

Angl Tension(mm) Mesh Emulsion Plate
Mesh nog ¢ Thickness Thickness Thickness
(°) X v
(ym) (¢m) (¢m)
ST500-18
CAL (W) 225 1.08 1.05 24 20 44

Table 3. The Specification of Printing Condition

Squeeze Speed

Air Pressure

Squeeze Angle

Contact Off Gap

(mm/s) (kgf/cnt) (°) (mm)
30 2.8 80 2.5mm
238 A T Az A EE A dFsE Aoz Ui U 130T A 28 Az
A=
2-4. &34

2-4-1. Ag pasted E4F EA =3
23 AH7F 7Fss UV 438 Ag pasted] A E L
T AE ) gAY, o] o7t 0~25m7tA] AT £ e YEAY ~aHH
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Figure 3. The shear rate dependence of viscosity for Ag pastes.
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Figure 4. The shear stress dependence of G'&G’’ for Ag pastes.

Figure 5. The shear stress dependence of G''/G’ for Ag pastes.
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Table 4. The Conductivities of Paste 4

) .

4

Non Pre-heating
300mJ, Double Side

130C Pre-heating
300mJ, Double Side

Non Pre-heating
300m]J, Single Side

130C Pre-heating
300m]J, Single Side

54x10°Q -+ cm

5x10°Q - cm

9.1x10°Q - cm

9.1x10°Q - cm

Non Pre-heating
500mJ, Double Side

130C Pre-heating
500mJ, Double Side

Non Pre-heating
500m]J, Single Side

130C Pre-heating
500mJ, Single Side

45x10°Q -« cm

45x10°Q -« cm

85x107°Q + cm

75x10°Q -+ cm

Non Pre-heating
700mJ, Double Side

130C Pre-heating
700m]J, Double Side

Non Pre-heating
700m]J, Single Side

130C Pre-heating
700m]J, Single Side

4x10°Q - cn 4x10°Q -+ cm 7x10°Q - cm 8.2x10°Q - cm
3-4. Ag paste®] UV 7A3A A3 EA =3
23 QY B T Adxex] & A AxeE AoE vbdoh 130T A 2%
Az ) 300m] @A i, 500m] @A i, 700m] @y FHew zhz At
stk 1 A Axs AR AxsA @S Ao AxAol= & Aolvt flAdAN
Yoot w3Fe Hud Ay FA =B o] dmAoe] FEgkth oA HH YRz

_66_



BEAA EA & UV 43t3 Ag Paste? J A+
UV7F REHA Fdhe AS oustt AT g w33 Al =2 o yAZ Q3 7A
of 3ol & & Jorn=z gutE st W2 ofyeta AtsE T

3-5. Ag pasted] HIAAH &

A e
o] paste 47} EE A4 A $-

%

KX
=

Table 5. The Adhesive Strength of Printed Pattern

cross—cutting3}¢] L ﬁﬂ% Table 59 vFeb itk Table 59 239}
T HHAAAES BT
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Non Pre-heating [130C Pre-heating| Non Pre-heating [130C Pre-heating
300m], 300m], 300m], 300m],
Double Side Double Side Single Side Single Side
Paste 1 X X X X
Paste 2 X X X X
Paste 3 A O A O
Paste 4 O O O O
Non Pre-heating [130'C Pre-heating| Non Pre-heating [130C Pre-heating
500m], 500m], 500m], 500m],
Double Side Double Side Single Side Single Side
Paste 1 X X X X
Paste 2 X X x X
Paste 3 A O A O
Paste 4 O O @) O
Non Pre-heating [130C Pre-heating| Non Pre-heating [130C Pre-heating
700m], 700m], 700m], 700m],
Double Side Double Side Single Side Single Side
Paste 1 X X x x
Paste 2 X X X X
Paste 3 A O A O
Paste 4 O O O O
excellent : O , normal : A | bad : x
4. 4
2 AFoA = FAAE T 2A st m A sl A 3g UV 43std Ag paste®] =
Ae dotr At A, dEEA 54, A=A, 4354, JARAdd dete] AdE F
ot o} 22 AES AU
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