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(57) Abstract: The present invention relates to an aluminum paste composition for forming a back surface magnetic field on the
back surface of a silicon solar battery, in which a high-efficiency characteristic is achieved by ameliorating the phenomenon of the
bowing of a solar battery cell, which occurs when glass compositions and ceramic additives are added to aluminum powder. The alu -
minum paste composition of the present invention consists of 60 to 90 wt % of aluminum powder, 1 to 10 wt % of a binder resin, 0.1
to 10 wt % of a lead-free glass additive, and 0.1 to 10 wt % of a ceramic additive, wherein the composition comprises 60 to 90 wt %
of conductive materials provided in one or more ditferent sizes. According to the present invention, the bowing characteristic of the
solar battery cell can be ameliorated, thereby preventing a decrease in yield caused by damage to the solar battery cell during the
production and handling of the solar battery. Further, the internal stress of the solar battery cell can be reduced due to the ameliora-
tion of the bowing, thereby improving the efficiency of the solar battery.
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[Table 1]

AX G T | AN I | AAd T | vlad T | vlad 11

Bi;Os 60.5 54 52 47 72

Zn0 17 18.5 19 21 6

ZFala B:0; 12 15 15 13 9
Z A Al O3 6 9 11 16 2
NazCOs 4.5 35 3 3 11

Sum 100 100 100 100 100

Tg (C) 350 402 438 457 340

Zepa Ts (C) 411 458 481 493 395
=24 D50(;m) 1.86 1.99 1.54 1.42 1.45
CTE(10™ /) 135 115 109 107 139
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=431t A9 A A9~(CTE)+= € 2+ 7] B (Dilatometer : DIL402 , Netzsch,
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[Table 2]
ZHE ANE _
® Amm) FF(%) E£f(%)
(wt %)
0.1 1.3 58.0 11.6
1 2.0 50.9 11.8
A
AAlE 1 2 2.6 53.7 12.5
4 4.8 CIE W
0.1 1.1 659 137
1 1.6 877 13.9
Al A
dAlel 1l 2 2.1 6.2 11.2
4 3.0 41.6 5.5
0.1 1.2 51.9 12.1
1 1.8 68.3 14.1
Al A
aAlel| I 2 2.4 59.4 12.2
4 4.2 4.7 70
Al el I 0 1.0 40.2 5.3
(282~ &) ) ) )
0.1 1.3 54.7 10.8
1 1.9 635 12.4
vl
lael 11 2 2.6 60.2 116
4 4.7 4= T4z
0.1 1.2 45.8 8.98
1 1.6 50.9 10.1
I=K K
e 1l 2 2.2 55.0 112
4 4.1 39.4 5.2
[56] F 20 71 A QAo LIL IS 9o I T 3% A A o] A~AE
ZA =0 ek 5% YEF Zl o)t
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[59] o] % 3% 39 Vg H o] 2Eof gt Als) =

[60]
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&
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[Table 3]
. ihEkE A A 11 ) FTHE
ANE ] _ E(mm) FF(%) .
A7V wt %) | A7Vt %) 28(%)
e 0 1 1.6 67.7 139
(13E ] ] ]
Al2Os 2 1 0.6 68.9 14.3
S0y 2 1 1.2 64.4 127
Zn0 2 1 1.4 bh 7 11.2
Zr0s A 1 1.3 bl.z T8
MgO 2 1 0.3 N 147
Ti0g 2 1 1.3 b7.3 10.1

[61]

[62]

[63]

[64]

[65]

3% 30 71 Al E AbskE HI7HA] R AR ol T 5% A #o] 2E 24 &
o gk 5 F% = e Zlojtk
271 3% 39 71 A H vk} o], ALO;, Si0,, ZnO, ZrO,, MgO % TiO, 3 7}7\]
n|H 7 2 nlE) A N E37F A vEbsth &89 49 ALOs 2 MgO
A7 7F a8 A 7 s sk

3t 4
[Table 4]
AR I _ HEE S(mm) FR(%) _%Jf%%
(wt%) AV (wt%) EE(%)
H| L o
(A @) 1 0 1.6 677 139
1 0.1 1.0 75.3 15.6
1 1 0.8 75.8 16.2
Al2Os 1 2 0.6 68.9 14.3
1 4 0.2 48.5 9.2
1 8 0.1 28.7 4.2
1 0.1 1.3 T4.6 15.4
1 1 1.0 75.5 16.0
MgO 1 2 0.8 To.7 14.7
1 4 0.5 B7.3 9.9
1 8 0.3 36.2 5.8

4 o 71 A ALO; 2 MgO 5%+ A A do] 2E 2 & g 5%
UrEHH A o]t}
MA ol I 9 7S 15 3% R 3188131 ALOs9F Mg0O9] 71 0.1~8
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[66]

[67]

[68]

[69]

TGN AT A, ALO, 15 F% H7HA H 57901 0.8 el v E B 16.2%2
AU 8o SAHEAOH, MO 15F% H7H 8 540] Lod v E =
16.0%°] FH st 3 &2 S FAA S8k H7t 1,059} MgO<]
ke JA7HAE AHobete]l 8 5 A B gHs 88 S Sl

AT

o

i
2
>
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7873 1] o] 2 E 235 =4
a. AP F o] =22 of 60~80 TF%
b 2ok H7HE0] 0.1~2 TF%
c AFshE HI7HA 0.1~2 %%
dx 7] 1] 3]

[ 1% 2] A 18l Qhol A (b)e] =k Abo]l WA Sk 24 =9
THeVEoR

Bi,05 50~70 %%
B,O; 10~20 %%
Zn0 5~20 =%
ALO; 1~15 5%
Na,COs 1~5 5%
Z 238l 2=
[7 -3 3] A 1 &kl 1A, A7) AFskE H7FAl = Al Si, Zn, Zr, Mg 2
]

L
T
o] IS E

TiORHE AEE F4 w0l F
A& EQ R &= A FH AFE 4 o)==
=k

(8% 4] A 18] 9lo] A, A7) AF8HE H71R13= ALO,, Si0s, ZnO, Z10s,
MgO 2 TiO, 5 4 o) & 1718 2338131 21 3o 0.1~2 TF%E

EEEE 2=
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