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Evaluation of atomic configurations and bandgap of IV group compound semiconductors for solar cell

by using the Hakoniwa method
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BILE, ZAEE S MK EMO ZEMELE 7o TS, ILR5ENFRIbEEET D201, Foxld Si< Ge
fEemZ R E LT C, Si, Ge, Sn %A — & — TN L2 IVIKIRS R DS AR K EMIZER LTV 5[,
2]. ABFZETIX, SifEMmTICEIMLZ C, Ge, SN HFDLERE &N RX v v 71O, #LLBRIREL
T FAETE A T2 3l 217 > 72 [3].

Si fEdm OB BN % 2x2x2 5 L7z 64 R ET NV EHE LIz, ZOET/MIBWTSi%# C, Ge, Sn &
I~BEER ST 52 8T, %A —2—0O SilRfsRETT ML L. RIS, 5SRO TERDY 9 20378
FrAlERE TN ETNOEAZHHE L, FFEGFHEY 7 b7 CASTEP % HW\ Tk L% OF kT
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£ 1UIZ, FREETRDIEANY Ry v TONREEZRT. kD, C#% 4.68%, Ge & Sn & 3.12% DR
FEETHRMTAHE, N XY v TIEIRINREL EBIIKTT 52 E03bnsb. £72, C:Sn(C:Ge,Ge: Sn)
=11 OlETENENE 156 BRETHMLTH, BEMEMEF L SiONRNY R¥y v ST TT 5.
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Table 1 Calculated average Si bandgap.

Contents of Si| Average bandgap of Si, (eV) 1.2
c?mpound < 118 /,// C doping (Vegard’s law)
Sig, 1.127 < 116 o
SiaCs 1078 -
Sig2Cs 1.034 ; 114 L
- 1.12 T -S===iz:
S¥51C3 1.026 Z Sn doping ~===5L____
Sig3Gey 1.115 'E 11 (Vegard’slaw) —  "T===ol_
Sig,Ge; 1111 L2 108 N E S -
£ |
Sig, Ge -
e & 106 ['sx-LDA =
15351, 1.085 =2 1.04 ||mC dopin
Sia.S1 1.060 s ping = -
. o 1.02 :
Sigy S1 - ® Sn doping
SigaCyGey 1067 1o 05 1 15 2 25 3 35 4 45 5
Si,,C, S, 1.079 ‘ : : : :
Sig,Ge, Sn, 1.082 Dopant concentration (%)
Fig.1 Calculated Eg by sX-LDA and by Vegard’s law.
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