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For the formation of a fine pattern for TSP photosensitive

properties of silver paste research

Hyun-Wook Jeong

Department of Graphic Arts Engineering, Graduate School,

Pukyong National University

Abstract

As electronic technology is rapidly evolving, Typified by a liquid
crystal display device (LCD), organic light emitting transistor (OLED)
Starting with flat 'panel /display panel, Interest in printing electronic
devices related to the display element is growing. recently, due| to
demand large screen, lighter and thinner electronic devices, to form' an
electrode constituting an electronic element to the area within a certain
and it is necessary: to form fine “patterns, at assembly (packaging)
packaging of electronic devices thereof. Therefore,~ research and
development of the conductive paste has been actively conducted.

The conductive paste or conductive ink means that the role of
Conductive path so that it i1s possible circuit current flows. Conductive
ink is formed of a conductive filler and polymer binder. And is formed
via various methods inkjet printing, gravure printing, roll-to-roll
printing, offset printing, and photosensitivity. Among them, a
photosensitive pattern forming method is a technique that combines

photolithography process and screen printing. If it is desired to form a



pattern by a screen printing method, the operation is simple. but
Process characteristics, there is a disadvantage due to a limitation of
mesh (mesh). the implementation of the fine pattern of L / S = 50/50
or less is difficult. Photolithography process facilitates the
implementation of a fine pattern, but the workability and productivity
1s low, and the pattern formation phenomena that occur in the
processing of waste disposal costs, environmental pollution, has the
disadvantage of high production costs. When using the gravure
printing method and offset printing method, there is a problem that the
continuity of the work is reduced.

Using ultraviolet (UV) energy, to complement the disadvantage has
the advantage of a fine pattern implementation with relatively simple
workability that it is easy, It has the advantage of being able to
ensure the continuity of the work.(Increase in the-number of wires by
of multi—touch, Finer line width due to narrowing of the-bejel section,
Extension of wiring distance due to the size of the panel;. Lighter
printing material) In particular, -the law.  etching “through the
photosensitive pattern formation: process can be simplified compared to
the number of processes, and the difficulty of a simple screen printing
less than 50 um, for example, fine patterns of less than 30 gm can| be
implemented.

In this study, by, using. the "Ag powder Spherical form as the
conductive filler, to develop sa-conductive paste suitable for forming a
fine pattern, using a photosensitive-processes, printability corresponding
to the difference in Mesh, Pre=you-put the objective in that it examine
the optimum conditions and conductivity phenomenon of pattern
corresponding temperature of heating, light intensity at the time of
curing, the temperature of the Post-heating, adhesion, hardness

implementation.

- vii -
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squeegee direction

{a) resist rolling behavior (b} passing vector on screen side

Figure 5. Resist movement during the rolling
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Table 1. The type of conductive paste

High temperature
Polymer type ..
firing type
Curing . .
Room temperature ~ 200 T 500~1200 T
temperature
Conductive | Ag, Cu, graphite, carbon | Ag, Pd, Au, Pt, Cu, W, Ni,
filler black RuO,
Synthetic polymer
Thermoplastic Acrylic, | Primary binder Acrylic,
Binder Polyester Cellulose
Thermosetting Urethane, | Binder : Glass flit
Phenol, Epoxy
Extra Organic solvent, Dispering | Organic solvent, Oxidized
component | agent etc. metal
Organic matter, Metal, ; ]
Substrate o . Alumina, Ceramic, Glass
Aluminium, Silicon
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Table 2. The properties of conductive Ag powder
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AGE S Ak AdEom 3 wkgel % Fg wee HAE + 9

diphenylphosphine oxide) & AF&3 4 o FTFH9 =42 Table 3
¥ 2t}
w3 73 Ag Hol~ES A3 QHALS sy 98 34 &

Az wIY Aol i gafHol -k HH EAQl gamma -

Table 3. The properties of photo - initiator

Photo — initiator

Material eF 319 TPO
Melting point(C) 127 ~ 133 88 ~ 92
UV/VIS absorption 295,870 295, 368, 380, 393

peak(nm)

Apperance Powder Powder

IRGACURE 819 and IRGACUREB19DW |  DAROCURTPO

000
.. [l 0
Composition (;6(; (I

Q=0

&
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Photo - initiator

[ - 184 [ - 369 [ - 784

45 ~ 49 110 ~ 114 160 ~ 170
246, 280, 333 233, 324 398, 470

Powder Powder Powder
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2ol gt F7F9 Ho|AEE A XA, A=A Ho| AEFEA 7] A

sho) AR 5 HANYE A0 2FHE SHE KRS

i)
i

Table 4. Formulation of Ag pastes

Ag Oligomer Monomer Additive | Solvent P
Paste

75 % 9% 4 % 5.5-% 3% 3.5 %

Ao Table 49 22 vz 229 A7 7hed 234
Ag Ho|2EE A xSt AluAxel WS Ag powderd #F %
Solvent®] Hl&, UV A3ty &g 31 Riewo] Firet s dA4s
A gdozm, 134 Ag dol2=Ed A3e vy E At 7124

Yol A%zA Solventst F Ash AAA] FFeh v Fgw B
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Figure 11. Manufacture process of Ag paste
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Figure 12. Image of screen Figure 13. Image of screen

plate mesh printing machine
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Table 5. The specification of UV curing condition

Type [ili\g]hte XS%?JSrléree Photo-energy Soft-contact Intensity
UV curing _ I 4 Z
system 350 ~ 500 W 150 ~ 500 mJ/cn 2 um 20 mW/cnf
100 n
& 80 | [S—
7 i
5 il ’ﬂ-“: Hrr (s d y

400 600 600 700 800
wavelenath(nm)

Figure 16. Image of UV curing machine and wave-length graph
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Table 6. The specification of screen plate

B Angl Tension Mesh Emulsion
Type rame Mesh og ¢ (mm) thickness | thickness
(mm) (°)
X y (ym) (ym)
POLY380 127 | 1.28 46 5
o POLY420 1.26 | 1.29 41 5
Pattern printing | 550 x 550 SUSA0 225 3111 3 5
SUS500 10 | 1.03 22 8

ola] =AM Contact off gap= 2.8 mm, Squeegee angle &0 °

’

Squeegee/Scrapper speedi= 50 mm/secC.® 7o) sl orn, dE A

Al 7] A=A HAZez dHEG  HAY 2 Z2UA
(4-Point probe)s FAZ 4hel grolm 2hikslr] fei s e =9
719k BEARAST7E dosith 5 Ag Flo|~EZF IR afA7 ghelth. ¥
o]2Ex 107 ~ 107 B9l & Mepliien] HAaE A5 e S B84
T A7l AxAs 543 A5 Table 73 2] HE AT

O:

rok

Table 7. Resistivity of electrode pattern

! Meshe] Thickness (im) Resistivity

Poly 380 46 6.1 10° Qicn
Poly 420 4 65 10" Q.cn
SUS 400 3.4 6.0 10° Q.cm
SUS 500 2.7 6.3 x 10 Q.cn

7] AmAde] Al vEksth v o] S WSt
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SUS500 MeshE Ab&ste] sjsle Ad g 42 72t 1084 25
= 90, 100, 110, 120 C= ¥Wst& FAvk E=3 =3 300 m]/ar, L
Al FAL 140 C 30E0Z mAHF ] 14 w2 AA, ARHS =H

sheih

Table 8. Resistivity-corresponding to the temperature

Pre-heating | Resistivity
temperature
() (R .cm)
o -1 0
1
ot 30+ I Sy
90 6.2 x 10> Q.cm
25 I|
g gzo- /
100 8.1 x 10 Q.cm g ol
10
110 1.7 x 107"Q cn 5
o
85 90 95 100 105 110 115 120
120 35 x 1074 Q.cm Pre-heating temperature
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Table 9. Pattern corresponding to the temperature

30 m

35 um

35 ~ 38 /m

06, ~ 87 /m

34 ~ 35 m

20 m

24 ~ 25 m

25 (m

24 ~ 27 um

25 m

100 C

110 C

120 C

Qo= Tt

6.2 x 107

—_
0
HH

0
o

}\o]_

Eil

o @ Fehrt Aasel,

sA Ht
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Table 10. Pattern corresponding to exposure
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