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Investigation of Ni/Cu Solar Cell Using Selective Emitter and Plating
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Abstract:

The use of plated front contact for metallization of silicon solar cell may alternative

technologies as a screen printed and silver paste contact. This technologies should allow the formation of

contact with low contact resistivity a high line conductivity and also reduction of shading losses. A

selective emitter structure with highly dopes regions underneath the metal contacts, is widely known to

be one of the most promising high-efficiency solution in solar cell processing. When fabricated Ni/Cu

plating metallization cell with a selective emitter structure, it has been shown that efficiencies of up to

18% have been achieved using this technology.
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Fig. 1. Flow chart.
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Fig. 3. Mask pattern of Ni/Cu solar cell.
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Table 1. Condition of selective emitter width and contact
width.

Selective emitter

Contact width Oxide
( width : um ) ( pm ) (A)
5
10 -
5
15 7 1,100
10
5
18 7
10

Table 2. Speed and temperature condition for forming
the BSF.

Belt speed 1 2 3 4 5 6
[50 mm/s] zone zone zone zone zone  zone

Temp.[T] 500 550 600 650 800 860

Table 3. Rs, and uniformity according to process
condition.
Time Temp. Gas R Ul’l.lfOI'
mity
. . N, 15.21 o
30 min 890C 5 1/min o/ 1.03%
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Fig. 4. BSF layer of SEM image through firing.
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Fig. 5. Processing condition of selective emitter.
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Fig. 6. Change of plated Nickel layer according to
temperature.
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Fig. 7. Change of nickel silicide with temperature.
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Fig. 8. Resistivity of nickel with temperature.

Table 4. Condition of RTP for forming the Ni silicide.

Temp. 375°C 380C 38T 390C

Time 10 min 10 min 10 min 10 min
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Fig. 9. SEM & EDX after Ni sintering.
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Fig. 10. Diagram of Cu light-induced electroplating.
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Emitter width and contact width of observing

Table 5. Result according to condition of emitter width
and contact width.

Selective emitter  Contact width

(width:um) (um) Oxide(A) Shading loss
5 3.89%
N 7 4.41%

s O 389%

15 7 L100  441%

10 EETTrye—

O 389%

18 D aan

10 Y a—

Selective emitter % 15 ym<} A= AZ 5 ymoll A
Ni.CuZ plating 5}01% 3.89% = shading loss7}
71 2 As 30
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Fig. 13. Image of SEM after Ni plating.
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Table 6. Ni/Cu solar cell using selective emitter and
plating.

Area Isc Voc o o
[sz] [mA/sz] [mV] FF[A] Eff [A]
4 cm?® 15.76 610.2 76.23 18.17%

Fig. 17. Image of Ni/Cu solar cell using selective emitter
and plating.
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Fig. 18. I-V curve of Ni/Cu solar cell using selective
emitter and plating.
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