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Analysis of the Physical Properties of the Conductive Paste according to
the Type of Binder Resin and Simulation of Mechanical Properties
according to Ag Flake Volume Fraction

Ji-Hyun Sim*, Hyeon-Seong Yun**, Seong-Hun Yu**, Jong-Su Park***,
Seong-Min Jeon***, Jin-Seok Bae*"

ABSTRACT: In this study, the conductive paste used in a wide range such as wiring in the electronic packaging field,
the automobile industry, and electronic products is manufactured under various process conditions due to the
simplicity of the process, and then the thermal, mechanical, and electrical characteristics are analyzed and simulation
studies are conducted to optimize the process. to establish the conditions of the conductive paste manufacturing
process. First, a conductive paste was prepared by setting various types of binder resin, an essential component of the
conductive paste, and characteristics such as thermal conductivity, tensile strength, and elongation were analyzed.
Among the binder resins, the conductive paste applied with a flexible epoxy material had the best physical properties,
and a simulation study was conducted based on the physical property data base of the conductive face. As a result of
the simulation, the best physical properties were exhibited when the Ag flake volume fraction was 60%.
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= SHAIZ717] fI5ke] 7]&9] HE(button)E}Qio] ofd ¥
A (touch) B} & 2 T x}Qlo] A = 3L QL= F=A| 0|, F
Z] B} 9] tA}ele Q14 3] 2 7] H(printed circuit board,
PCB)E Ei= 13 [1,2]& 4 it} PCB= WAt E A7
2 FAlE A" o] RofAA| stz A& =AY H o]
2EZFRIME 27| Hoe N, F 4 JtHd o= Qs
AR 9| 7] A Hoko] ujAl W interconnection AR =2 L £
SHA ARE-E| AL QIEh[3,4]. o] 23t =R Hlo|AE= 2(Ag)
2 (filler) & H713F Ag #lo] 2 E7} 2 A ofth & Uk
YA =2 A, 553 F 2 S S40= 1A
ZHfsol thigh At7F Eds] AL QUTH[5.6]. YA 2
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LR HolAES AlxsHr] 9% AFAZA poly-
vinylbutyral(PVB B-98, Sigma-Aldrich, Korea), E-AA]| 2 A
BYK 110(98%, BYK Chemie, Germanys ANl S0l =
A] a-terpineol(95%, C,,H,,0, Kanto, Japan)& A}-8-3} % T}
Ag T2 Ed o] A(flake) FEj Gl 0w, EH o] F
AR3E 4he] 50% A719] Dy g2 6.5~7.2 um 0] %]
o} =4 Fo]AES] Al W A7)H Bl 9FS Tl
A= vRRIE 4=R| 24, o ZA] =X]+= bisphenol F Type(YDF-
170, Kukdo Chemical Co., Ltd.)& A&}, S-S o=
Al =A== Novolac Type(YD-011 M75, Kukdo Chemical
Co., Ltd.), o}3 ¥ 4A] 2+ polyacrylic resin (COATAX,
Toray, Japan), Z18|3 Z2|o]AHE $£X| 2+ polyester
resin(R-235, POLYSTAR, Korea)S A}8-3}%itt.

2.2 =¥y Ho|AE  AlH M=

g o] a-terpineolo] Ag flake 18g, PVB B-98, BYK 110
9 BYK 3462 et &, =314 #Ho]AES] FU7t #AMY
IdRE Y3lo] vortex mixer(VM-200, Thinky, Japan)=
500RPMoj| 4] 28 &313&}a1, 3-roll mill(80S, Exakt Tech,
Germany)E A}F-83}o] BAFAIZ] &, high energy ball mill
(PM400, Retsch, Germany)2 AF8-3}¢] 350 RPMOoJ| 4| 305
2k BAksto] =R Ho|AE Alxeklh3,22]. =R
O|2E A|RE I3t Al A= Table 1o el gl

g2 9 7|1AA 544 B4 St A = Fola
E(#1~#4)5 A Zo] I 2HE dFvw 30 F
o, 150°Ce] 2Lzl A] 60+ 7o A= A A

23| #e

Table 1. Conditions for manufacturing conductive paste

Sample Ag flake (%) Resin, % PVB 98(%) BYK 110(%) a-terpineol(%)
#1 60 Acrylic resin, 10 4 1.2 24.8
#2 60 Epoxy resin, 10 4 1.2 24.8
#3 60 Flexible epoxy resin, 10 4 1.2 248
#4 60 Polyester resin, 10 4 1.2 24.8
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3}t o] & Zo] 50 mm, = 10 mm, 574 2 mm 37]2] A}
249 ool AmoR Az

Ho1H B4 BN gJotel EHA o0 A4S
PC(polycarbonate, 100 um, SKC, Korea) WEo]] A33 24|
shoich. QI A= WAbs A7 Q14 7] (HC-SM1-3020,
Korea), A3 & u}lA= = 300 mesh steel use stainless(SUS)
ARG oLEHAT, §A4 o T 0pm 228 A
%, heating oven(CFMD, Korea)S ARE-5}o] 150°Co] 605

b g kA Z e 22].

2.3 AN 24 24

Az A2 Fe AT 9F B4 242 gisko] 8
o]lx Ze|A] =AAX|(laser flash instrument, LFE447
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AlRSEALETEA| (differential scanning calorimeter, DSC, Q10,
TA instrument)?} H|574] (densimeter, MD300S, mirage Co.,
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Fig. 1. Theory of RVE for Digimat software

0|22 Etf& A5 oM [23], Ag flake B3 5238 50%,
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1] b oA
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Table 1«] LA Ho]AE AR 27E AEsto] AlxH
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A Tl hE He, deitE 5o 24 ZukE Table 29]

Table 2. Density and thermal diffusivity analysis result of condu-

tive paste
Sample Bulk density Specific heat | Thermal diffusity
(P)(g/cm®) (Cp)(J/g/K) (a)(mm?/s)
#1 3.838 0.616 0.652
#2 3.768 0.594 0.734
#3 3.279 0.543 1.056
#4 3.456 0.556 0.887
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Fig. 2. Manufacture of conductive paste on binder resin type
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Fig. 3. Calculation result of thermal conductivity of sample
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Fig. 4. Tensile characteristic analysis result on the type of con-
ductive paste
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Fig. 5. Printing results according to the type of conductive
paste

Table 3. Electrical characteristics analysis result according to the
type of conductive paste

sample | Sureeestance |y
#1 70.5 5.62
#2 69.1 4.52
#3 65.8 3.21
#4 72.1 4.98

QollZA) A whel e 548 AFgohol A28 =HA Aol
2B AJEE #30] 1Y S RO ek,

W71 B4 242 Slatol PCHE S0l A AlHS
Fig. 50l LR gict.
AME =g Ho|AES HHAY S A 5l FHA
U =E Table 30 YR QI FHAF it A== 2
A Ho] o] 0 Aol 10-pointE 4| 3kod
et EHAEe] Hatx| L H5 A= (coefficient value, CV)

I Lz oot
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results
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