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A Study on the Lithographic Printability of Conductive Paste
in the Offset Printing

Dong-Kyun Han

Dept. of Graphic Arts Engineering, Graduate school,
Pukyong National University

Abstract

In this paper, lithographic printability of a conductive paste in offset
printing was studied. Printed electronics has shorter process than
photolithography process. Therefore, the purpose of this experiment is to
decrease manufacturing costs and toxic substance with high speed printing
and mass production by using offset roll to roll printing. In this experiment
two types of different viscosity of silver paste mixed with varnish have
been used. It has increased printability such as optical density, fine line
width, paste film thickness and amount of paste transfer. On the other hand
as amount of varnish increased the value of specific resistance have
increased. If conductive varnish is added into conductive paste, conductivity
and printability will increase so it is expected that conductive paste will be

applied in offset printing.
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Fig. 4. Single-configuration FPP method."?
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Sample

Fig. 5. Sample of rectangular shape.

ey

F(S)= &3 2170 g nAgASF=A 4 (28)7 2.

S
F(S) = 1+1.082><(1—?2) .................................................................. (28)

S, = A%=A probe Akole]l Ageolw, F(S)
iH o2 B AAE S LoS

=< 0.55

Table 1. Correction Factor of Sample Thickness for Pin Spacing

F(t/S) t/s

1.0000 0.100
1.0000 0.141
1.0000 0.200
0.9999 0.333
0.9974 0.500
0.9215 1.000
0.7983 1.414
0.6337 2.000
0.4067 3.333
0.2753 5.000
0.1385 10.00
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Table 2. Correction Factor of Sample Size for Pin Spacing

For sample of circle shape,

For sample of rectangular shape,

D/S . correction factor of F(D/S)
correction factor of F(D/S) a/Do1 a/D-2 a/D3 a/D=14
1.0 - - - 0.9988 0.9994
1.25 - - - 1.2467 1.2248
1.3 - - 1.4788 1.4893 1.4893
1.75 - - 1.7196 1.7238 1.7238
2.0 - - 1.9454 1.9475 1.9475
2.5 - - 2.3532 2.3541 2.3541
3.0 2.2662 2.4575 2.7000 2.7005 2.7005
4.0 2.9289 3.1137 3.2246 3.2248 3.2248
5.0 3.3625 3.5098 3.5749 3.5750 3.5750
7.5 3.9273 4.0095 4.0361 4.0362 4.0362
10.0 4.1716 4.2209 4.2357 4.2357 4.2357
15.0 4.3646 4.3882 4,3947 4,3947 4.3947
20.0 4.4364 4.4516 4.4553 4.4553 4.4553
40.0 4.5076 4.5120 4.5129 4.5129 4.5129
00 4.5324 4.5324 4,5324 4.5325 4,5321
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3-1. A3 A=

A solxEe= 2, =, WE, 7, €FvE 5 odH &2AE A

&8 Ho]~EV EASTE B AP A= Ag pasteE AHEIH I, B4
o

Table 3. Chemical Substances of Pastes

Chemical substances Ag paste (sample 1) Ag paste (sample 2)
Viscosity (cps) 500 10,000
Conductor size (nm) 100 30
Sintered temperature
) 150 150
(C)
Sintered time (s) 1,800 2,400

olof OP W}y 2(overprint varnish)®] 7R &S EEdle] A2
(three roll mil)¥} AAFA S (sartorius 210S)-& o] &3te] A83l3, 54
& WA 7 24 HolAEE A A, oluf AR nlvie] &3}

A BS Table 49} 7t}

Table 4. Major Chemical Components of Varnish

Chemical substances Usual name Content(%)
Resin Nitro Cellulose 10~20
Additive Polyethylene Wax Compound 0.1~1
Ethyl Acetate 20~30
Solvent
methyl ethyl ketone 40~50

_‘]4_



3-2. 4% FA 2
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-rl
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3-2-1. AN 27

PCB, RFID, B%dA] & A#MAA Fofoll A= dojH iy Fo
27174A) geFs I AMA 7 ARgEY o] d thFd I A A A
371 slA= 4Es HetA Fof & AS, HAJMAT E4EHE A
7F @AE 7] wjio] olstd o]l Fasitl o]9 o] AAI Hweb <F
Holl A Ags fls AzE Az

=2
o

1 7] (offset printability tester,
IGT-Cl1, Holland)& AH&3tdom, <1 Al 100 NFH 1 KN7HA ¢4
HelE 243 4 e Fig. 67 2

IGT A8 4L Table 59 23, Ao ¥3% x4 &4 IGTE
] ey A
O

5 73(0GT-408.200.031.D.001)& AF&3te] ¢

DA e THE
IGT el we} AFA7hE 3022 3kivh &2 1Y H2aE
AR 14 42 e

Abgstg o, Aol A7k 15% et Wdstatt. olu <l
Z o1t E4E A s M9 700 Nojsh= |
dom o £ 20 cm/secE YASA AT AAA st
23 T*2, 45~55 RH%ZE 3%t}
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Table 5. Condition of the Printing Experiment using by IGT

Factor Properties
Total time(sec) 45
Pressure(N/cm?”) 300, 500, 700
Printing area (cm?) 77 (35Wx22L)
Roll speed(cm/s) 30
Roll size(mm) 60
Temperature(C ) 23+2

3-2-2. vl=2Y

IGT Ag@7]el tzrro2Zi o5 zfolg v7] 918 Ak (barcoater,
RDS 05/ RDS 08, UINS)E Ah&3te] sdd AFE siivt. 2 A3
A1 RDS 05 ¢ RDS 08 7 EH& ALg3loith vlzE W ue) o
o} X = sy ee] F7i= Table. 63 Zul oju] AdAd AL 2342
T, 5% 45~55 RH%°] At}

Table 6. Paste Film Thickness according to Barcoater Number

RDS number Film thickness (um)
05 11.43
08 18.3

_‘]6_



4-1. Ao EA
-1 QRS el BE FREE % T F

AR717) @e] ) AHEe =Asty] Ysto], v A ek ok
H3o e Fdsrxod muk T4 Wl
7~10°]t}. Fig. 7, 8& HA=7F thE F719 & Ho|AE] nviy A9 ek

& M7 10~30% FHHE BEH ABRE ARPS o g Hr 3t

0.80
_2
>
£ 076 e
g A
i : —+—PURE
E - W 10%
:E' . A—20%
® nre - —8-30%
-
.
&
0.68
300 500 700
pressure (N)

Fig. 7. Optical density of sample 1 according to varnish content

and printing pressure.
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0.80

A

.

. . ¢ = !

L — &
£ 076
o
T —+—PURE
E -m-10%
= +20%
0 0.72 —8-30%

0.68
300 500 700

pressure (N)

Fig. 8. Optical density of sample 2 according to varnish content

and printing pressure.

90
€
Bl
? 60
g =t
o ——PURE
= & 10%
é i —20%
T, . 0w ———n —-30%
% 2 "
2
¢
0
300 500 700

pressure (N)

Fig. 9. Paste film thickness of sample 1 according to varnish

content and printing pressure.
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T
3
g 60 -
g — ¢
o ¢ ¢ —+—PURE
= - 10%
E A 20%
® 30 e 30%
7]
o]
a
0
300 500 700

pressure (N)
Fig. 10. Paste film thickness of sample 2 according to varnish
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Fig. 15. Photography of sample 2 after pill out test.
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Fig. 16. Fne line of sample 1 magnified to 800 times their

actual size.

Fig. 17. Fine line of sample 2 magnified to 800 times their

actual size.
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