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Calculation of Seebeck Coefficient of Heavily Doped Silicon
0000 LJST-CREST2 ©00 00 ¥, 000000000000 YLYoooooo!
Osaka Univ.t, JST-CREST? OYoshinari Kamakura®?, Indra Nur Adisusilo?, and Kentaro Kukita®
E-mail: kamakura@si.eei.eng.osaka-u.ac.jp

O00D0DODOSeebeck 00 0000000000000 OOD 10000000000O0O00OOOO
LS 000000000000CMOSO00000000000000000000S O poly-Si
0000000000000000000000000 [1J00000000000010%-10%
cm30000000000000000000000000000000000 Seebeck 000
0000000000000 000000000000000000O0O0O0O0ONOOO (2000
00000000000000000TCADOOOODODODOOOOOOOOOOOOOO Sion
OO0 [3]0000 Seebeck 100 000D OOOOOOOOODODOODNODDDODDODOODODOOO
OO0O0O0Altematt D [3]0 0 0000000000000 SOO0O0O0OOOO (DOS)0O0O0O00
O00BoltzmannOOOOOOO0O000000000000 (4100 Seebeck DO OOOOOOMO
000000000000 ((E)=1(E>E), =0(E<E)00000D00O000OOFig. 100
n-SI0DOSODO00O00000DN0DO (POO Ngp=39x108em3) 000000000000
000000000000000000000000000000000000 NgepeOOODOODO
000000000000000000 b(Ngep)0OD0000000000000000000
O0O00Fig.200Seebeck 100 Ngop 000 0000000000000 00000O0DO0OOO
DOS(x VE) OO OOOOOOOODODODD (0O0D0)0D0000000 (Ngit ~ 3.74 x 10 cm™3)
0000000000000000000000000000000000 FemOOOOOO
OO0 Er00000000000000000O0O0000000000000000000000
O0E000000000000D0000000O000000000000000000000
00000000000000000 (b<1)000000 SeebeckDDDDODODOODOOOOOO
0000000000000000000000 (22560330)000000000000000

[1] J. Xieet d., J. Micromech. Microeng. 19 (2009) 125029. [2] H. Ikeda et al., Appl. Phys. Lett. 96 (2010)
012106. [3] P. P. Altermatt et a., J. Appl. Phys. 100 (2006) 113714. [4] G. Chen, Nanoscale Energy Transport

and Conversion (Oxford University Press, New York, 2005).

& Q 0.8 T T T
£ S S 300K |
=2 _ 18 -3
. - Ngop = 3.9x10°° cm E el™
> = .
& °f ] g
< 5 o4l
5 4 | a o
8 3
= - impurity S o2l
n ol band 1 2
5 | EF /- tail &
> i _J 1 0 el ]
3 0 l e /stgtes 10" 10" 10" 10%®  10*
é -60 -40 -20 0 20 Phosphorus Dopand Density (cm ™)

Energy (meV)
Fig. 2: Calculated Seebeck coefficient of sil-

Fig. 1. Density of states of phosphorus doped silicon jcon with and without taking account of the
calculated with the model of Ref. [3]. incomplete ionization (i.i.).
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