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Application of a Selective Emitter Structure for Ni/Cu Plating

Metallization Crystalline Silicon Solar Cells
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Abstract: The technologies of Ni/Cu plating contact is attributed to the reduced series resistance caused

by a better contact conductivity of Ni with Si and the subsequent electroplating of Cu on Ni. The ability

to pattern narrower grid lines for reduced light shading was combined with the lower resistance of a

metal silicide contact and an improved conductivity of the plated deposit. This improves the FF (fill

factor) as the series resistance is reduced. This is very much requried in the case of low concentrator

solar cells in which the series resistance is one of the important and dominant parameter that affect the

cell performance. A Selective emitter structure with highly dopeds regions underneath the metal contacts,

is widely known to be one of the most promising high—efficiency solution in solar cell processing In this

paper the formation of a selective emitter, and the nickel silicide seed layer at the front side metallization

of silicon cells is considered. After generating the nickel seed layer the contacts were thickened by Cu

LIP (light induced plating) and by the formation of a plated Ni/Cu two step metallization on front contacts.

In fabricating a Ni/Cu plating metallization cell

the cell efficiency can be increased by at least 0.2%.

with a selective emitter structure it has been shown that
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Fig. 1. Diffusion process flow chart (using solid source).

Table 1. Process condition and average sheet resistance.
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Fig. 2. Junction depth and sheet resistance formation of
PH-950 solid source PDS product technical data.
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Fig. 3. Nickel plating layer transformation according to

temperature change.
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Table 2. Ni silicide formation process
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condition with

RTP.
> 380C 385C 390°C
Al ZF 10 min 10 min 10 min

Fig.

15.0kV 11.6mm x6.00k 1/16/2009

15.0kV 11.8mm x30.0k 1/16/2009

Ni layer sintering at 390°C 10 min.
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Fig. 6. SEM image of Ni/Cu/Ag plating contact.

Table 3. Ni/Cu contact solar cell efficiency applying for
selective emitter.

Area Jsc Voc FF Eff
[cm?] [mA/cm*]  [mV] [9¢] [%]
4 cm?® 37.31 608.4 76.73 17.39%
004 4
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Fig. 7. Ni/Cu contact solar cell I-V curve.

Table 4. Ni/Cu contact solar cell efficiency formation of
50 Q/sq emitter.

Area Jsc Voc FF Eff

[cm?] [mA/cm?] [mV] [%] [%]

4 cm? 34.31 605 76.2 16.44%
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