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Abstract

In this study general solar cell production process was complemented, with research on improvement of solar cell
efficiency through surface structure and thermal annealing process. Firstly, to form the pyramid structure, the saw damage
removal (SDR) processed surface was undergone texturing process with reactive ion etching (RIE). Then, for the formation
of smooth pyramid structure to facilitate uniform doping and electrode formation, the surface was etched with HND(HF :
HNO; : D.I. water=5 :100 : 100) solution. Notably, due to uniform doping the leakage current decreased greatly. Also,
for the enhancement and maintenance of minority carrier lifetime, antireflection coating thermal annealing was done. To
maintain this increased lifetime, front electrode was formed through Au plating process without high temperature firing
process. Through these changes in two processes, the leakage current effect could be decreased and furthermore, the
conversion efficiency could be increased. Therefore, compared to the general solar cell with a conversion efficiency of
15.89%, production of high efficiency solar cell with a conversion efficiency of 17.24% was made possible

Key Words : Solar cell, RIE texturing, HND process, DRE(damage removal etching), ARC
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Fig. 1. Principle of RIE texturing within metal mesh.
Gas ratio SFs: O,= 35 : 30 sccm
Pressure 200 mTorr Table 2. Ratio of HF : HNO; : D.I. water.
RF power 200 W HF HNO; D.I. water
Time 40 min Test 1 1 100 100
Temperature 10°C Test 2 5 100 100
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Fig. 2. Solar cell fabrication flow chart.
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Fig. 3. Solar cell fabrication flow chart.

Fig. 4. SEM images of Si surface after (a) SDR and (b)
SDR + RIE texturing 40 min.
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Fig. 5. SEM images of Si surface after HND (HF : HNO;:
D.I. water =1 : 100 : 100) etching, (a) 200 sec and
(b) 400 sec.

Fig. 6. SEM images of Si surface after HND (HF : HNO; :
D.I. water = 5:100 : 100) etching, (a) 300 sec
and (b) 500 sec.
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Table 3. Jsc, Voc, FF, and efficiency of solar cell comparision

Items Conventional Decreased
cell leakage-current cell
Jse(mA/m?) 40.66 41.34
Voc(V) 0.579 0.6055
FF(%) 67.49 68.88
Efficiency 15.89 17.24
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