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- AIM OF WORK

Increasing the efficiency of solar cells by increasing the surface

arca of the solar cell through the use of porous silicon.



Different morphology between
silicon and porous silicon
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Silicon (Si)
» Formula: Si

» Composition: A single silicon atom.

» Bond Type: Silicon forms strong covalent bonds, thanks to its four valence electrons.

» Molecular Structure: Solid at room temperature, displaying a crystalline structure.
> Electron Configuration: 14 electrons, with the configuration 1s2 2s2 2p° 3s2 3p2.

» Band gap of silicon is indirect (1.12)e.v.

» Significance: Integral in electronics as a semiconductor material, used in solar cells,

and in making glass and building materials.
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POROUS SILICON (P-SI)

» Crystalline lattice of silicon has a two orientation (100) and
(111).

» Porous silicon is a sponge-like structure of monocrystalline
silicon (solid silicon with voids therein).

» porous silicon has a direct band gap =(2)e.v. .
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APPLICATION OF POROUS SILICON ACCORDING

Porosity (%) Level of porosity
0-30 Low
30-70 Medium
70-99 High
Porosiiy(%)=ml:m2
mq—ms

POROSITY

Applications area for PSi
Microcpacitor, tissue bonding, wafer bonding
Sensors, silicon on insulator, micromachining, solar cells

LED, anti-reflecting coating, nonlinear optics
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SCHEMATIC ILLUSTRATION OF THE LIGHT REFLECTION DECREASE
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IN PS/(N-P)SI SOLAR CELL
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ENERGY BAND DIAGRAM OF NPS/(N+-P)SI SOLAR CELL
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Effective
reflectance for
silicon surface
with different

freatments

i

(masem™ |V Eff. R4
Lalar oell ar T {imAd) %) FF {400 {4 = 650 nm]
np) Si 231 Siulp 74 121 28
PRy p) Si 342 5240 75 145 4
{n"-p) Si 215 SRdn 55 715 12
PRy p) Si 2R 4 58S 74 125 3
i -p) i 05 A SRdn - 103 -
Py Tp) Si 137 ma 570 - 135 -
i -p) S 172 598 74 Th -
PRyn"-p) Si 2 L1 TS o5 7T
Text. {n™-p] Si 233 5492 ST | 9s 12
PoText. {n"-p) Si 255 505 74 11.2 3
- Si 185 LT 73 TRS -
PRin "-p) Si 2732 b1 T 7 12 54 7
Painp) Si 33.4 Alh - - o
S0 n” - Bi 348 53 - - iR
- FSS0 {100 159 ama <A Hip Bl 154 7
ip -nPS A {1117 124 ma A-Adp B2 1.2 14
{n -piPSSEi (1110 124 ma A-Adp B2 1.2 15
SN S {111) 5.1 ma 34adp LUl B | -
{Zn0-Ti 0 Wn " -piSi b A 37 T j4.4 -
P~ -nPS i HE ma 4 3dn TR |74 16
PS on ane side 124 ma Anlh R4 1275 <Y
P~ -nPs S PS
PS o beth sides
n " -p PSS 2R H27 T 138 o
PEn"-p) Si 263 w2 T 12 1dp
SiNAn"-p1 Si 2H.4 il TS 13 -
(") =S el 4 572 75 1.3 15
PSAn"T-p) me-Si 2R 5H2 T 127 5
(-] -5 2908 L 75 129 B
in"-piPS Ane-Si A2 SHT T 135 -
i -p) S 125 ma A Filp LT - -
PRAyn"p) Si 212 maA 53 LT - 12
PSS -p) ane-Si 272 5492 75 121 <Y
i -p) -5 224 SHE LT ) -
P {n"-p)Si {1007 A 57 Tl 121 3.1
" —pd Si {100 el I £ 573 s |94 126
{n"-p) Si {1040 130 muA Saup 55 G55 14
e tucnesd] 150 A Sadp b a4 152 |5
PSR -p Si {1000 1l mdy 570 [T 1L28 |4

PSn™-p) Si {1000
e Tured!




[ \/Q 4
BEYOND 309% CONVERSION EFFICIENCY IN P-SILICON SOLAR CELLS O
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Current density in P-Silicon Solar Cells
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