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Abstract Properties of Ag thick films fabricated by using low temperature curable silver pastes were
investigated. Ag pastes were consisted of polymer resins and silver powders. Ag pastes were used for conductive
or fixing materials between board and various electrical and electronic devices. Low temperature curable Ag
pastes have some advantages over high temperature curable types. In cases of chip mounting, soldering
properties were required for screen printed Ag thick films. In this study, four types of Ag pastes were fabricated
with different compositions. Screen printed Ag thick films on alumina substrates were fabricated at various
curing temperatures and times. Thickness, resistivity, adhesive strength and solderability of fabricated Ag thick
films were characterized. Finally, Ag thick films produced using Ag pastes, sample A and B, cured at 150°C
for longer than 6 h and 180°C for longer than 2 h, and 150°C for longer than 1 h and 180°C for 1 h, respectively,
showed low resistivities of 10*~10° Qem and good adhesive strength of 1~5 Mpa. Soldering properties of those
Ag thick films with curing temperatures at solder of 62Sn/36Pb/3Ag were also investigated.
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Fig. 1. Flow diagram of fabrication process for Ag pastes and
Ag thick films.
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Table 1. The components of fabricated Ag pastes.

Sample A B C D
Component

Epikote 828 40g 30g 10g 50g
Epikote 1001
LR
Solvent (BCA: Butyl
Carbitol Acetate, etc)

0g 20¢g 40 ¢ -

75¢ 75¢ 5 g 75¢

Curing agent 5g 5g 4g 5g
Curing assistant 15¢g 15¢g lg 15¢g
Additive lg lg lg lg
Silver powder 400g 400g 39g 400g
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Fig. 2. The rheology of a binder at room temperature.
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Fig. 3. TGA/DSC analysis data of fabricated Ag pastes.
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Table 2. Fabricated Ag thick films using sample A, B, C, and D with curing conditions.

Temp

Sample 100°C 120°C 130°C 150°C 180°C 200°C
. . 20 min, 1, 2, 4, 6, 20 min,1, 2, 4, 20 min,1, 2,
A 20 min 20 min 1,2,4,6,and 10 hr and 10 hr and 6 hr and 4 hr
. . . 20, 90 min, 20 min, 1, 2,
B 20 min 20 min 1,2,and 4 hr 20 min,1, 2, and 4 hr 2.4, and 6 hr and 4 hr
. . . 20, 90 min, 20 min, 1, 2,
20 min 20 min 1,2and 4 br 20 min,1, 2, and 4 hr 2.4, and 6 hr and 4 hr
D 20 min 20 min - 20 min 20 min 20 min
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dxe] st 2= mE Ag ¥ U]Hl:rL =+ Fig. 4°
2 JehiAth Fig. 49 4$ 130°C/60minS) 7

Ag ¥ T”ﬂ‘: °F 15um°ll 2, Fig. 4(b)4 35
200°C/60min &) 73 g T FA= ¢ 10umoE,
43t 5o sz wu e goE Aoz
2ZE ) ols AR solvent®] 32o] FAWYH L resin 9
7'-6‘1—1?1_]1:9,] A3l t'gHoﬂ 711 = 7—]0 /%47_}54011;}
£ Aelre Ag Flo|RERRE Axd Ag FE9) EH
A, AT = e 549 EEAR HAYY A
10°Qem ©)3}h, €98 %H 1 739 melting 625n/36Pb/
2Ag soldrerol A 200% 3%7} dipping $ol= Ag 7
o} P& A 3fedof éhll 4R B+ IOkgf/cm
oY 52 BEE gtk WA, AxE AgFotel 2
g gad o|d EAS YelER 2AEUT,
Fig. 5ol 459 Ag Ho|2EE olgala] Fut A%
100°Cel A 200°C 98 &M 33 2087 733
(curing)® F9] MY 24 At ERHAY 2E 4
S AT el 10°-10°Qem WA o2 ZAHAY
om, Sample ASH Bl A4 A 78 2= W WA
= 1—55,}, @\o] UH_C[L o]-x%z%?l 7¥_Q. g}h—_ 7—]0] :&1-015]21
t}. Sample C2 7§ 100°Col4] 20 min 7 s}gk 739
5}.__ 73,?,0“ ] 5}] A]-;HZ—) o8 = H];q?sL o=z %24
#Jou, 120°CHNA 20min ¢4 2 A3 2EE F
AN e} viAge] X AhuE Zo]
2t Sample B 79 100°CoA1 20 minollA] 150°C
oA 20min®Z 73t =7t FUhEC) Wt WA e
Z7HEen, ol% @g}ig} 200°c0ﬂA1 20 mm_.i 7

Holl whet e

(a)g} Ze NAEE 73‘—:— Al ﬂ%ﬁﬂ of 27H-é°l 73
ujAste] Al aEAg Elshy] dEiM A3E A
t A7t :—i A%

_l

O

°l

7;4\01‘:} B Rl B d
4.107°Qem B9 grow
_LL% Ag Ho|2ES] H§-



2 U - PRE - AT -

4.5x10"

40104 A

o0 wX>

3.5x10° 4 \

3.0x10° 4 \
2.5x10% 4 \

2.0x10% 4

Resistivity (€2 cm)

1.5x10" A
1.0x10* 4

5.0x10° 4

0.0

T LI T T T
100 /20min 120 /20min 150 /20min 180 /20min 200 /20min
Curing =2
(a) as printed

4.5¢10"

—w— Al

4,0x10* <

3.5x10° 4

3.0x10* 4
2.5x10" 4 A

2.0x10* ~
1.5x10" 4 o

1.0x10"

Resistivity (Q cm)

5.0x10° 4

00

T T T
100 /20min 120 /20min 150 /20min 180 [20min 200 /20mmin
Curing Z=74
(b) after 2 months aged

Fig. 5. Resistivity and aging property of Ag thick films.
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