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Abstract: Screen printing is commonly used to form the front/back electrodes in silicon solar cell. But it has
caused high resistance and low aspect ratio, resulting in decreased conversion efficiency in solar cell. Recently
the plating method has been combined with screen—printed ¢-Si solar cell to reduce the resistance and improve
the aspect ratio. In this paper, we investigated the effect of light induced silver plating with screen-printed
c-Si solar cells and compared their electrical properties. All wafers were textured, doped, and coated with
anti-reflection layer. The metallization process was carried out with screen—printing, followed by co-fired. Then
we performed light induced Ag plating by changing the plating time in the range of 20 sec~5min with/without
external light. For comparison, we measured the light 1-V characteristics and electrode width by optical
microscope. During plating, silver ions fill the porous structure established in rapid silver particle sintering
during co-firing step, which results in resistance decrease and efficiency improvement. The plating rate was
increased in presence of light lamp, resulting in widening the electrode with and reducing the short-circuit
current by shadowing loss. With the optimized plating condition, the conversion efficiency of solar cells was
increased by 0.4
open-circuit voltage of 0.632 V, fill factor of 78.2%, and efficiency of 17.8% on a silicon solar cell.

% due to decreased series resistance. Finally we obtained the short-circuit current of 866 A,
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Fig. 1. Fabrication process for crystalline silicon solar
cell.

Table 1. Experimental condition for light induced plating.

Condition Time (min) pH Temp (T)
Dark condition
Fluorescent lamp 1=2%
condition 125 25
LED lamp 1 ~5
condition 20 ~ 50 (sec)
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Table 2. The electrical properties of c¢-Si solar cell
before and after light induced Ag plating with different
light conditions.

I (A) FF (%) Eff. (%)
Dark before 8.61 76.6 17.2
condtion e 863 77.0 174
Fluorescent  hefore 858 778 17.4
lamp
Condjtion after 8‘60 786 177
LED before 852 79.2 176
lamp
condition after 8.46 79.0 17.4

Fig. 2. Optical microscope image for Ag electrode width
before (a) and after light induced Ag plating with LED
lamp radiation (b).

A AF ol AAHe Ag' oleE3 weH A
580l F7t8HE ARG AL ol oA,

Rido] 4% F<t LED =& ABEA =858
e o BFAA H71H 542 & 204 BRol &
AT sttt #gA g8l AU o 2 A
719] Mg 22 A 2AME FoRA EFY U9
Ag' °ol&9] &HHE Fo] FUEAL, o ¥2 FF
o] A5 HEAY FTHHUGD. o2 A "N HF
< 2¥A &4 fdde dHAFTS 5ol A

A [45].
a9 28 233 AE HFPA LIPAR 4%

£¢ LED dxe] 9¢ zAHA =3¢ Sd59
& uel BIAA AT o] WaE F4A AwAO

2 B3 Aol



H7) WA A 783 =2, #2670 A3E pp. 246-251, 20134 39: ABWAY § 249

1 INERE
I

Fig. 3. Schematic drawing of the silver plating for
screen-printed silicon solar cell with(top right)/without
(top left) external light lamp.
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Fig. 4. The finger width difference with change of
plating time under LED lamp ON condition.
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Fig. 5. The finger width difference with change of
plating time under LED lamp OFF condition.
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Fig. 6. The electrical values difference with change of
plating time before and after light induced Ag plating
under LED lamp ON.
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Fig. 7. The electrical values difference with change of
plating time before and after light induced Ag plating
under LED lamp OFF.
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Fig. 8. Crystalline silicon solar cell
properties with light induced Ag plating.
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