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Abstract

Nanoporous Silicon or bulk silicon contains mamy small pores can be formed on any silicon
surface using a vary simple and inexpensive electrochemical etching technique in the solution of
hydrofluoric acid. Because of the excellent light trapping and anti-reflection properties of
nanoporous silicon layer, it is widely used as an anti-reflection layer of solarcell. In our study, we
have focused on the selective formation of nanoporous silicon layer by electrochemical etching
on the surface of silicon solar cell without disturbing the underlying junction characteristics. In
this experiment the effects of nanoporous silicon layer on the important parameters of silicon
solar cell are also studied. It shows that the short circuits current (1) of cell with nanoporous
silicon layer (20% reflectance) is higher than the cell with Si02layer about 24%, then it increases
22% of cell efficiency and 22% of maximum power (Pn). In conclusion, it has high potential and
possibility for replacing of Sio2 layer by electrochemical etching nanoporous silicon layers to
increase solar cell efficiency and reduce the cost of cell fabrication.
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545 625
198 eV 2.27 eV anodization

- \Ee e ey S L L

114 eV



10
10 mA/cm2
10
438
4,38

(DI water)

439

anodization

anodization
47 %

TX7 mm2

Ps Si Al
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Schottky

monochromator

441

Halogen Lamp ~ Chopper

441

100 A (Iy

i

rectifying

(
10,20 40 mA/cm2

80% )

Monochromator Photodetector



(V)
() 400

(V)
() 600

4.42

65% , 70%

80%
442,443

78
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500

750

65%
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4.44

400

50.45.40.35.30-25-20-15-10 -5 0 5

(V)

() 750

1
80%



442 443 444

65% 5 70% 80%
-15 4.45

80
10
60

1= Y, ia Yo S8
(mWicm2)

() 400

() 750

4.45
-15
65% , 70%
80%
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750
600
500
400
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4.46

(%)

B > IpT0 > [0
1B > 1o > IEM6
180 > 18I0 > 106
10 > 196 > [
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500 1600 750

65% 400
80%
400-1200
(65% 1
0%  80% ) 447
Photon Energy (V)

3.10 248 2.06 1.77 1.55 1.37 124 112 1.03

4.47



65 %
10 %
80 %

4.47

quantum size effect

42

normalized

42

" FWHM ( )
750 - 1100
50 - 950
480 - 950
410-950

42
(visible light)

500 625
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51
anodization
(HF)
1
4142 43
2
44 46 47
45
41 42 43 44
anodization 1
anodization
1
anodization
I (0.1-30
I (30-0.1
I (10-90 mA/cm2
I (47 % - 10 %)

I anodization (5-30 )
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anodization

1 1
(SEM) 110,000 - 15,000
50,000
(FT-Raman)
65 % 13
5% 8
19 % 5nm
85 % 3nm
2,
anodization
I (01-30 - )
I (30-0.1 - )
I (10 - 90 mA/ecm2
I (47 % - 10 %)

I anodization 5-30 )



45

045

50 K

47

50 %

4

(41 42 43 44)

anodization

54 % 90 %

1.98 eV
Quantum size effect

51

2.27 eV

625
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51

3
11
10% 80%
30% 90%
10% 99%
90% 100%
(dangling bonds)
(Si-0-Si)
(FTIR)
(absorbance)
(nonradiative recombination)
1

(radiative recombination)
3 (three-level luminescent state

model)



sensor)

5.2

anodization

68 %

600

1

(visible light)

quantum size effect

(detector)

5.2

anodization

10Q-cm
10 mA/cm2
HF 47 %
anodization 10
2 3

64% 65%

605 605

85 %

560

1

89

500 625

(color

10 Q-cm
10 mA/cm2
HF 20 %
anodization 10
2 3

87% 86 %

555 560
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anodization

2-3 % 81-83
%

81-83 %
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