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The basal plane dislocation (BPD) in the epitaxial layer is one of the major problems in 4H-SiC since they
degrade the device performance. Although most of BPDs are converted into the harmless threading edge
dislocations (TED) (BPD-TED conversion), some BPDs are still remain. Therefore, it is crucial to
elucidate the mechanism of the conversion. Since BPDs typically exist as pairs of 30°-30° and 30°—90°
partial dislocations, elucidating the behavior of these partial dislocation pairs is essential. In this study,
2D dislocation dynamics analysis was conducted on BPD partial dislocation pairs near the surface of 4H-
SiC to elucidate the effect of the surface on them. The results indicated that the equilibrium distance of
BPD partial dislocation pairs decreased as they approached the surface. Meanwhile, the translational force
exerted on the whole of the dislocation pairs significantly increased for the 30°-90° partial dislocation
pairs as they approached the surface, whereas it was inactive for the 30°-30° partial dislocation pairs. This
result suggests that only 30°-30° partial dislocation pairs remain in the epitaxial layer, which is consistent
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with the previous observation.
Key Words : Dislocation dynamics, 4H-SiC, BPD

1. [FC&IZ
Y ars—q K (SiC) I, v v (Si) i

RS 28 LSy =88R LTHER ST 5.

ZOEFME~DOHED—2 L LT, TE XX v /LERN
\ZR1T 2 S EmEs(7 (BPD: Basal Plane Dislocation) DfE
235 % . BPDIZBEIE RS @20, FEmN TOBENIC
PES BRI OPERIZE Y, T3, AERROIK T 5] &
L ENB[~3]. SICOTEH F 2 v VAIFEIZIZAT ¥
FHIET EZ X —[4,5]18 W ) IEERME DL TV 5.
Z DIFIETIE, BEREICH L T4 b8 DA 7 D1 T
RIS 5 Z LT, 1 A Y OBPDIZE W AIRERAL (TED:
Threading Edge Dislocation) ~& Z8#iX34151[6,7]. TEDIZ
BEEN NS, TS AMREAE TSR0 EEZD
NTWB[3]. LavL, —EBOBPDATEDICZEH S U312 7%
HFL, T30 AEREEKTFIETLE I[1]. £-»C, BPD
DOEFEMFHT D Z LITRARTHD.

BPDILi#%, HHRNI IV TIFEL TRV (8], 5
RIf & N—H— AT "MAORTRAEIZ LY, 300-30°%6
IIHENLKRT & 30°-90°FR RN RIS TFAET 5. 30°-30°38 0
NXFDOIPTE H ¥ v VIENIZERE L TR Y [9,10], #

STRENERE 3 FE AL~ & IUHE L, TED~& 2 S5 [11].

JEATARSE[12,13]°Cl, FRIERIT S CHL /3 RN O WLHE A3
EZ V9K, TED~EAEWRINLT VI ENH ST
e ol —JT30°-90° ALk L, T F F T v LR
PIZFEG L TR 5979,10], Z OJREIZH &2/ > T
2V, BUEE CHOTEN RIS L DM ED b T

7oy, REfHETETOEH M ERE L HETES
JRT-TIRT Vo v MIEBAR STV, # 2 TR
T, SRS DSV BEATE) RIS L Y, RHEABPD
AN T D BN G- % B BB R 5.

2. ZRuERMNENNZFRINOBNAE

AWFFETIE, BRALIC L > TAEUZIGHE L FRmIc k-
TAEULIGHGEEREDE D Z LT, BAIZERT S
NEFHT 5. ZOMEEZRURT. 2FY, HDH R
BiF DG 0y0%, BRI COMMERAEIERIC XL 2087
wof), REOREIVELIE e ET DL,

0ij = afj + 0 (1

LFEED. ZIT, ofEZEIEISS) (Correctionstress) &>
W, BIES N E LT 5 2 8T, RED D2 DS
AT D Z LR TE D REOEEIC IV A UEE
JENIGSIFFEMIC K-> THRINT 5. £9, HERETICHS
BNLAMED IR NS 5B 2, BRI CORIMONE DM
NP xR L. BRREOGERFMILHE It;=0TH D)

Q
a
=

I
Fig. 1 Schematic illustration of superposition of stress
in an infinite body and correction stress.
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Fig.2 Burgers vectors of (a)30°-30° partial dislocation
and (b) 30°-90° partial dislocation.
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Fig.3 The relationship between the depth from the surface
d and equilibrium distance we, in 30°-30° partial dislocation
and 30°-90° partial dislocation.
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Fig.4 The relationship between the depth from the surface
d and translational force f; acting on 30°-30° partial

dislocation and 30°-90° partial dislocation.
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Fig.5 Correction stress 7, around 30°-30°

partial dislocation.
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Fig.6 Correction stress 7, around 30°-90°

partial dislocation.
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