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Abstract

In this study, a transient liquid phase sintering (TLPS) process of Ag pastes mixed with a fusible metal
alloy of Bi58Sn42 with the melting temperature of 138°C, was examined. After screen printing of the Ag
pastes with and without Bi58Sn42 powders on polyimide (PI) substrates, the electrodes were heat-treated
at different temperatures in the range between 150 and 300°C for 60 min in air. Comparing the electrical
conductivity of the Ag pastes with and without Bi58Sn42 alloy powder after the heat treatment, it was man-
ifested that the low melting temperature alloy definitely played a major role in an increased conductivity
when it is added into the Ag pastes by providing more electrical conduction paths between Ag particles.
This can be explained by the fact that capillary force of the melts of Bi58Sn42 can contribute to the rear-
rangement of the Ag particles during the heat-treatment inducing better connectivity between the Ag particles.
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Fig. 1. SEM image of the 300 nm Ag particles after a heat treatment at various temperatures for 1h.
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Fig. 2. Change in the resistivity of the 300 nm Ag
paste as functions of Ag content and heat treatment
temperature.
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Fig. 3. Change in the resistivity of the 70 nm Ag paste
as functions of Ag content and heat treatment
temperature.
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Fig. 4. Resistivity of the 50 wt% 300 nm Ag paste as
functions of the BiSn content and heat treatment
temperature.

HAozm a9 2 W 304 YERd vie} o
S HuEgo Ni #24S5 Hrist A4se &
= AAAZIZE A2 70 nm 2EE ARE
300 nmol| H|dted H]A 3} gro] FEHAA WA
Ebd Ao = ot}

29 4ol e YAA717F 300 nmel Ag
I Ha YA=717F 34 nm?] BiSn IF £LE
&ate] A=A dejo] F el 50 wi%’t HE
A %3 Ho|2EE 150, 180, 200°CoA EA2
< HA3 S YR oldf BiSn F=e
ZFE 0, 5, 10, 20, 30 wt%E =750, Ag
o] e 50, 45, 40, 30, 20 wt%E 7+A3FATH
I3 204 HEEo] 300 nme! Ag EES 50 wit%
A7kt 7 HAAAZ AMESHA] £ A== )
A}t gro]l =3kou} BiSn £ 5 wt%it 2% 3
7hete et BIA e ke A gastdnh E e
Fo 5 wit%Rt HUbe AdtE A =7}
150°C oA 200°CE2 Z7}8 79 vA 3 ke
5.1x10" oM 5.5%x10° Qecm o2 °F 1008] A= 7+
43T o] 22 BiSn = &3 138°CE
Hol 2571 Ald S/ §88=e dert @
ofx Ao st Ag B AtelE ¢ 2

—_

)

ruleol|[10-12] 9]+ 42| H7p7t 7hssith A
Ql Ak} =1 dAE EFE S A =
A YRR o] gglE oo 77 B F
A=t EFAANA =414 JATE] 33 d A
o] doji}= percolation threshold F3 &8 JA}
o] 77], B, FAHE Tol 93 S = A
o= dHA ATH13]. ©] F =14 =He] YA
A717F S 5 3AHEF AHo] dojye
percolation threshold F3|i-&°] Fidte AFS
iy
2}
[e]
o

ol

R TR

—m—-150°C
—@—180°C
—A—200°C

0.1+

=

= ] ®

£ ]

I}

2 0.014 .

£ .

2 ] A o—a T

= & e

o 5 i |

2 1E-3 4 A

7] 3 A-—\

2 .
1E-4 4 A
1E-5 T g T T T T T

0 10 20 30
BiSn wt%

Fig. 5. Resistivity of the 50 wt% 70 nm Ag paste as
functions of the BiSn content and heat treatment
temperature.
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Fig. 6. SEM microstructure of the 50 wt% filler added

pastes after a heat treatment at 200 °C for 1 h. (a)
pure 300 nm Ag paste, (b) 300 nm Ag paste with the 5
wt% BiSn alloy powder, (c) pure 70 nm Ag paste, and
(d) 70 nm Ag paste with the 5 wt% BiSn alloy powder.
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Fig. 7. EDS analysis of the 50 wt% filler added paste
(40 wt% Ag and 10 wt% BiSN) after a heat treatment
at 200°C for 1 h.
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