Al-doped 4H-SIC

Determination of Acceptor Densities and Acceptor Levels in
Al doped 4H-SIC Using Hall-Effect Measurements






Al-implanted 4H-SiC

{ |

—
Fermi-Dirac
N =2.8x10"cm
2 (SIMS)
Al 5.0x 10 cm
—




Excited state levels

AE, =136

%

m

S

p-type 4H-SiC Eg=3.3eV

-

B-doped Si

sl (22)

Ey=11eV




(TiIAl )

1L =

van der Pauw

o @
14T 2pm
200 420 K n-type 4H-SiC

T ] 1443
o) |




[ FCCS (Free Carrier Concentration Spectroscopy) ]




FCCS (Free Carrier Concentration Spectroscopy)

( (7’ )
H(T,E. )= ex
\ _J
p
NA| fA(AEAI)_ ND

F | —




n N.
Al ax




Fermi-Dirac

[ fro(0EL) L
fep(AE, )=
1+ 4exp(AEA T j
\- KT )
1)
4 ) ~
f(AE, )=
1+4eXp . Eex g eXp(AEA _AEFJ‘FZ g eXp(AEr —AEFj
kT 1 kT e r kT
~ /
9; - g, -
AE.:  (r-1)
E

1) H.Matsuura, New Journal of Physics 4 (2002) 12.1 (http://www.njp.org/)
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Al-implanted 4H-SiC

AE, [meV]| N, [cm®]| Ny [cm?F]
foo(AE, ) 166 2.8x 101° | 1.5x 108
f (AE, ) 189 4.6x 108 | 6.8x 101
SIMS Al 5.0x10%cm™
Al 160 191 meV?
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2) Gary L Harris : Properties Of Silicon Carbide, INSPEC. (1995).
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Al-implanted 4H-SiC

Annealing Temperature 1443 1575
Density[cm3]
Acceptor
Energy Level[meV] 189 184
N, |Density[cm3] 6.8x 1016 | 3.7x 1016
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The (r-1)th excited state levels
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