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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. 2. Random pyramids using KOH/IPA.
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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 : pm ) (ym) (A)
5
10 7
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 2zone Zone zone

Temp[T] 500 550 600 650 800 860

Table 3. Ra and uniformity according to process
condition.
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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.

A N i NiSi NiS,
ioutn) | ) | ) [
M T00 J0TT0T T00 T

Fig. 8. Resistivity of nickel with temperature.

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

Temp. 375 380C 38T 390TC

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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Fig. 11. Emitter width and contact width of observing
optical microscope.

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

Selective emitter  Contact width

(width:pm) (um) Owide(h)

Shading loss

3.89%
4.41%
3.89%
4.41%
4.93%
3.89%
4.41%
4.93%
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Fig. 14. Peeling phenomenon of plated Cu.
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Fig. 16. SEM & EDX after Cu plating.
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Table 6. Ni/Cu solar cell using selective emitter and
plating.

Area Isc Voc
feml  [mAfemd (mvi Trrel  BEDA
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.

plating ¥ SEM% o] &3l &G ojnx & A&
4ot ¥4 Z# Nio] Cu’l 7|1# WH2 A5F3
t A& YolFE barrier S & AL B F gl
o

HNEEy 2 Ni/Cu 5222 AZS 2x2 cm® WA
o] BYAANA I, : 1576 mA, Ve : 6102 mV, FF
176.23%, Eff : 18.17% & 44Ut}

O

J. KIEEME, Vol. 24, No. 12, pp. 1010-1017, December 2011: H. Y. Kwon et al.

4. d B

B AYL 7|&e 23Y ZAHE o4 HFA
A dAlstd ®o A7 2 nEg3tE e 9y
o2 selective emitter®t plating 22 A5E A
sl AE 438389 d. Selective emitter 7+28 H £
3ta] Ni silicideE ¥ x4 A7+ sintering
o] 7}53te] Y F Ni silicideE FAHE ++ o] Cu
=g 4% A7A-7IAY EXE 48 5 Al

Ni< electroless plating2.2 ¢ 1 mE FL3A
P48 F UEEF FFHY e ¢ F U3,
silicide 342 % HA9 sintering Al 2 &%
Z7& #3%h. Cug light-induced electroplating &
2 PYA3 HHo HE 2L Y3 AHF 2= 2
AN7HE $g A48 st9a, A9 aspect ratio®] 4
Z9 7P L} shading lossE 2L F AU
HEF AL €01 A5 58S Fdsstr] sl
selective emitter +2& A&t MAFT L L FAT
A3, 1817%9 WFILEL 4L F AU o& 7]
E YL HIFHdA] 2L 17~18%E AT + e
FELE AZ4dr) olE uigez WAL YL 2
of wg dig Al HAPsA AT MEsted HE
o AgdE elFdR Y Azist € nEzE3t v

ofr
pors
lo
fu
2
o
id,
i

ZAte 2

2 d7E duA B FTLY Adez £YF AA
Aoy A 71N EAd Y a7 2REUdUT

REFERENCES

[1] M. Aleman, N. Bay, D. Barucha, A. Knorz, D. Biro,
R. Prey, and S. W. Glunz, Presented at the Z24th
European PV  Solar Energy Conference and
Exhibition (Hamburg, Germany, 2009)

[2] C. Boulord, A. Kaminski, Y. Veschetti, B. Grange,
A. Bettinelli, D. Heslinga, and M. Lemiti, 2Znd
Workshop on Metallization (Konstanz, 2010)

[3] G. Hamm, L. Wei, and D. Jacques, 24th European
Photovoltaic Solar Energy Conference (Hamburg,
Germany, 2009) p. 1491.

[4] LME, LBMA, http://www koreagoldx.co.kr/



A7) A2 A 288 =R, A24W A12& pp. 1010-1017, 2011 12¥: P¥ 4 F 1017

[5] A. Nguyen, M. V. Rane-Fondacaro, H. Efstathiadis, [7] M. Horteis, J. Bartsch, V. Radtke, A. Filipovic, and S. W.

and P. Haldar, Energy and Environmental Technology Glunz, Presented at the 24th European PV Solar
Applications Center (E2TAC) Energy Conference and Exhibition (Hamburg, Germany,
[6] J. Bartsch, A. Mondon, C. Schetter, M. Hérteis, and 2009) p. 21.

S. W. Glunz, 978-1-4244-5892-9/10 ©2010 IEEE



