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Study of P-type Wafer Doping for Solar Cell Using

Atmospheric Pressure Plasma
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ABSTRACT: Thermal doping method using furnace is generally used for solar-cell wafer doping. It takes a lot of time and high cost and
use toxic gas. Generally selective emitter doping using laser, but laser is very high equipment and induce the wafer’s structure damage.
In this study, we apply atmospheric pressure plasma for solar-cell wafer doping. We fabricated that the atmospheric pressure plasma jet
injected Ar gas is inputted a low frequency (1 kHz ~ 100 kHz). We used shallow doping wafers existing PSG (Phosphorus Silicate Glass)
on the shallow doping CZ P-type wafer (120 ohm/square). SIMS (Secondary Ion Mass Spectroscopy) are used for measuring wafer
doping depth and concentration of phosphorus. We check that wafer’s surface is not changed after plasma doping and atmospheric
pressure doping width is broaden by increase of plasma treatment time and current.
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Point 1

Point 2

Point 3

Point 4

Point 5

Junction depth
(nm)
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Surface
concentration
(atom/cm®)
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Sheet resistance
((Ysq)
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Doping uniformity
(%)

41

Solzol 157} g0 £ 22

ol A BRISHSIch o7Iof Eekmoks A}%@}
EA- Aol /\] E—§7 ol 1 =3 ¥ 7lo]9]

L 3o H
2
K

_9__>¢
20

|
ot

Mg 5 © @
o

> N ox

2

ol

7|

B ol gkt of| U] 2| 7] & 7FAKETEP) 2] 41714 of 4]
271471 AF2(No.20113020010080), (No.20135020910050),
(No.20133030010910) deko = =] QUG Tk

References

1. B.Li, L. Wang, B. Kang, P. Wang, and Y. Qiu, “Review of re-
cent progress in solid-state dyesensitized solar cell, solar energy
Materals and Solar cells”, vol. 99, pp. 549-573, 2006.

2. J.S. Lee, K. H. Kim, “Solar cell Engineering”, (Green, 2007),
pp. 22-229.

3. Harald Kerp, Jalal Salami, Gorka Bueno, Knuth Albertsen,
Juan Calos Jimeno, Aziz Shaikh. 15th International Photovoltatic
Solar Energy Conference, 2005.

4. D. Ruby et al “High efficiency silicon solar cells by RTP”, Appl.
Phys. Lett, Vol. 65, No.16, p. 2087, 199.

5. U. Gangopadhyay, H. Saha and S. K. Lahir, “Spin on diffusion
for silicon solar cell fabrication”, J. IETE. Vol. 34, No. 6, p. 450,

1998.

6. G.S.Cho,H. G.Lim,J. H. Kim, D. J. Jin, G.C. Kwon, E. H.
Choi, and H. S. Uhm, “Cold Plasma Jets Made of a Syringe
Needle Covered With a Glass Tube”, IEEE Trans. PLASMA
SCI. 39, 1234 (2011).



