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Effect of Buried Contact on the Epitaxial Base Silicon Solar Cell
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Abstract The new epitaxial base cell as a high efficiency Si solar cell was fabricated and the effect of buried
contact on the cell characteristics was investigated. In our experiments, the cell with buried contact showed
the open circuit voltage of 0.62V, the short circuit current of 40 mA, the fill factor of 0.7, and the efficiency
of 16% under the incident light of AM-1 100 mW/cm?. The insertion of buried contact in the epitaxial base
structure brought the fabricated cell to the efficiency improvement of about 33%. The cell proposed in this
paper has the structural superiority in the fabrication of high efficiency solar cell due to the carrier drift
transport in the optical absorption region and the formation of back surface field by p/p* epitaxial base, and
the reduction of emitter series resistance by n+ buried contact.
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Fig. 1. The epitaxial base Si solar cells ; (a) without and (b)
with buried contact.
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Fig. 2. Top view of the textured surface.

Fig. 3. Photograph of the fabricated cell.
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Fig. 4. Schematic diagram of the measurement system.
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Fig. 5. The dark forward current-voltage characteristics of the
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Fig. 6. Photocurrent-voltage characteristics of the cells; (a)
without and (b) with buried contact.
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Table 1. Electro-optical parameters.

A - et

parameters symbols unit - - cells - -
without buried contact with buried contact
reverse saturation current Iy A 3.4x10°% 0.5x107
ideality factor n - 1.8 1.3
series resistance Rs Q 5 2.5
open circuit voltage Voc v 0.58 0.62
short circuit current Isc mA 38 40
fill factor FF - 0.6 0.7
efficiency n % 12 16

HAA G4, TEL F Hlolk AYEALES 2L 9l

buried contact A

o e AEAYE 22U + I

Ae TEE Si HFAA A AP Pr= BOET

54 £

Si fFAAe] BEE NAT & e MEL 722

el wlo]x MAE AAstT AFE 2Ap)A ol

B AHE-A= 7+9) buried contacte] AR T EEA
e JTe AT 244 A3, AM-1 100mw/ 4

Jol] ul 3.

em? YA olelol A buried contact® ZHE olElA ) 5
ol AAE 0.62VY MIAYI} 40mAel dEHAFE,

0.79] 4=, 16%9 AFHF 8L Yehlilen 6.

buried contact®] = AXQ AL B8] ¢ 33%9] &
SN 50%2) AEAG FAEAS EAT buried
contactZ zte o EA Hjo)A Hx|e] o]z g B8N

He ofnle.gRAF kel n'u)2F 4

L=

Ak
B gy 7+Ah og3row HAgHr},

gl og olm 8.

10.

2 d7e BT A7) 2AT@ANE ROL-

2000-000-00359-0) Yoz ATHAL.

gaue

rat

. S. M. Sze, Physics of Semiconductor Devices, 2nd ed.,

John Wiley & Sons, Inc., p.798 (1981).

. R.A. Arndt, J. F. Allison, J. G. Haynos and A Meulenberg.

Jr., Conf. Rec. 11th IEEE Photovoltaic Spec. Conf., IEEE,
New York, p.40 (1975).

P. A. lles, J. Vac. Sci. Technol., 14(5), 1100 (1977).

M. A. Green, J. Zhao and S. R. Wenham, IEEE Electron
Device Letters, 13(6), 317-318 (1992).

. S. R. Dhariwal, Solid State Electronics, 24(12), 1162

(1981).
Sinton, R. A., Y. Kwark, J. Y. Gan and R. M. Swanson,
IEEE. Electron Device Letters, EDL-7, 567 (1986).

. Eun Chel Cho, Young Hyun Cho, Dong Seop Kim, Soo

Hong Lee and 11 Hwan Ji, J. Korean Institute of Electrical
and Electronics Mat. Eng., 8(3), 362 (1995).

Jianhua Zhao, Aihua Wang, Martin A. Green and
Francesca Ferrazza, Appl. Phys. Lett., 73(14) 1991 (1998).

. E. S. Yang, Microelectronic Devices, McGraw-Hill, 366-

367 (1988).
Gerardo L. Araujo, IEEE Trans. on Electron Devices,
Vol.ED-29, No.10, 1511 (1982).



