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Surface Passivation of Tunnel Silicon Oxide Grown by Ozone Oxidation
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Abstract: In order to achieve a high efficiency for the silicon solar cell, a passivation characteristic that minimizes the
electrical loss at a silicon interface is required. In this paper, we evaluated the applicability of the oxide film formed
by ozone for the tunnel silicon oxide film. To this end, we fabricated the silicon oxide film by changing the condition
of ozone oxidation and compared the characteristics with the oxide film formed by the existing nitric acid solution. The
ozone oxidation was formed in the temperature range of 300~500°C at an ozone concentration of 17.5 wt%, and the
passivation characteristics were compared. Compared to the silicon oxide film formed by nitric acid oxidation, implied
open circuit voltage (iVoc) was improved by ~20 mV in the ozone oxidation and the ozone oxidation after the nitric

acid pretreatment was improved by ~30 mV.
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Fig. 1. (8 TOPCon structure image and (b) the energy band diagram.
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Fig. 2. Thickness of silicon oxide with oxidation time.
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Fig. 3. iV, of sillicon oxide by FGA after ozone oxidation.
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Table 1. Characteristics of various oxidation method.
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Fig. 4. Minority carrier lifetime and iV, of silicon oxide in
various oxidation method.

——HNO3
— 03
——HNO3+03

Intensity (Arb. Unit)

108 H;‘E- 1{;4 1:‘!2 H;D BIB Blf-
Binding Energy(eV)

Fig. 5. XPS gpectra of the SIO./n-Si (100) structure in the S
2p region: HNOz, O3, HNO3+Os.

s11, ol £3 AW S4L BASIA

XPS A4S E5] A 71x] i Abs} ubglo 2 zu)
© Al&o] thegh SiOz/n-Si A4 2] suboxide Uit}
vl 8ol Atol7} Exlste e Esct

Si-O bond9] Si**¢} Si-Si bond9] Si%9] €At A
3rS A|2lst dangling bondS Zt= suboxide?l Siy0s,
Sio, Si,09] Si**, Si%, Sit'e] A H] &S u|wsiS o
ALt Abst 3AROIN 7HE =2 vl&Y suboxidegs 7t
Ao, ALt "Xl F AtstoA 7 @2 vH]l&9
Zheth olg Qs A4t AXYE AL 2

d

suboxideS



344 J Korean Ind. Electr. Electron. Mater. Eng., Vol. 31, No. 5, pp. 341-344, July 2018: J-H. Baek & al.

P si 3+
8 | EEN
[ sit+
2°r
w
=]
o= 4 L
[a]
Kol
0
(73]
21
0
(a) HNO3 (b) O3 (c) HNO3+03
Oxidation Method

Fig. 6. Amount of suboxides for different oxidation techniques.
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