HRERERE

Jobooobotdgoobobobobbggoooboboboogd

gooood

Characterization of Point Defects in Cubic Silicon Carbide Using Positron
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Point defects introduced in cubic silicon carbide (3C-SiC) by 1MeV electron
irradiation have been characterized by using positron annihilation technique, i.e.,
Doppler broadening and lifetime measurements. Negatively charged silicon vacancies
(Vg), which act as main positron traps, are found to be produced in 3C-SiC by
irradiation. The lifetime of positrons trapped at \'s determined to be 18&ps. The
net trapping coefficient of V/is estimated to be approximately 6.0%%0. The formation
of other vacancy-type defects by electron irradiation is also discussed.
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Fig.1 S parameter vs incident positron energy for the 3C-SiC samples=ig.2 Electron fluence dependence of the characteristic S parameter

before and after 1MeV electron irradiation. The mean
implantation depth of positrons is also represented in the upper

abscissa.
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Fig.3 ESR spectrum ?t room temperature for 3C-SiC irradiated with
electrons at 3x18cm’. The magnetic field was applied parallel
to the <100> axis. ESR lines of the T1 signal, which arises from
a negatively charged silicon vacancy, are indicated by the
arrows.

ooovgoooo, viooouoooooooooooo

gboodboboooboobobuoboboobobuoboooo

0o00o00oooooDooobooooDoooboooon
00dddgddeH-SiCO0O0O0OUOO0ODUOUOUOOOOOg
000000V, 000000000000000°700

O00GaAsO D OO0DODO0OO0DODOODOOoDOooooooDO

ooooooooooooooooo®™*oooooo

googoggs3c-sichobooocoouoouooooog
0o00o00oooooDooobooooDoooboooon

oooooooooooooobooooooos, oo

Mo 25 ™



464 oooooooooboooooe2000 10110

0000V,"000000000000000000ESR
00T10000000000000000000000
00V.0000000000000000000(0)0
ooOo00, 0000V 0000000000000
S=0000000000000 0290
00000000000 000000D00000000
5,000000000000000000000000
00000D00s,0000000000s8,000000
0000000000

S, = (AS, + KS,) / (A+K) (2)
0000MAODODODODODDODDOO0OkODDOOOO0O
00000D00000000C,00000k=uC,0pu00
0000000000 000000S,08,000000
00000000000 000000D00000000
5,0000000000s0000000000000
0os,0s,00s/5,0000000000000000
0000000 S/5,00000000000000Si0
000000000D000S,/S,=1.03000000S,/
5,=1.0401.060000000000000000000
40400 0000000S,, 00000000000
5x10%e/cm0 0000000000000 0S, 0000
0000s,000001.04000000Si000000
00V,0000000000000000000000
000001MevODODOOODOO3C-SiCO0V,000
Ov,00000000000000000000000
5,00000000000000000V,,0V, 000
000vV,000000000000000000000
Oo00O0“00000s,/s,0000000000SiC
00000000000 00000000000000
00000000000 000000D00000000
Ov,00000000000000000000000
00000000000 00000000000000
0000000000000 003C-Sic00V,”000
O0000000V,"000000000000000
OOD000D0000000

O0.0000o0ooooooo
O00O0OO0OO0O0OO0O0OnO3C-sicOOOoOoOoooUooOnO
00ddddOdOdOdFig400D0D0OD0OO0ODOODOODOOOO
O000000o00oo0ooooooooooooooo
000000000 OooL(t)booooooooooo
00

L) =(l/t)exp(@Ot/t)+(L/1,)exp(Ot/1,) (3)
0000t 01,000i000000000000oO0o00
ooo0ooDooooo@+,=)00000000000
oooooooor 0t 0000000000000

electron-irradiated

[T
e,

unirradiated

NORMALIZED COUNT
=

—
=]
&
T

0 100 200
CHANNEL (12.3psfch)

Fig.4 Positron lifetime spectra at room temperature for 3C-SiC
samples before and after electron irradiation. The electron

fluence in the irradiated sample was 1.1XA0n.
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Fig.5 Electron fluence dependence of the positron lifetimesdrt,,
and the intensity,|for 3C-SiC. The calculated lifeting™ is
also plotted.
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Fig.6 Positron lifetimes, andt,, and intensity J as a function of

annealing temperature for the 3C-SiC sample irradiated with

electrons at 1.1x*cm? The calculated lifetime,™ is also

displayed.
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Fig.7 Annealing temperature dependence of the positron trapping rate
at a defect and the intensity of T1-ESR signal for electron

irradiated 3C-SiC.
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