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Analysis of dislocation structure in conversion from basal plane dislocations to threading edge
dislocations on the single crystal 4H-SiC substrate surface by thermal chemical etching process
using X-ray topography

SRR, BEEA
Satoshi Torimi, Masato Shinohara

HER AR At
Toyo Tanso Co., Ltd.

X1 RSRAVERM (REIZ 7)) I, ERREEAOKRRBICHEZERS (1), (1), (II) ZBEFLLTIEEN,
2 FABRONHSNLERREL, AR HHREE & IBNFIHEELR 7% 2 FLAPNICHIERCR AR FRse (&R

1) ORFIWIEE X — DI I AR TARK) BUETT (T4 TAFAEERL),

%3 FERIIBMSHIHEEZ 2T IR SN,
X4 AFEFIEFERSINEEZ TR Z Sy (FEBRSIEE LY 1 ALLL),

1. BB Gk #wmzaoTrswy)
4H&C$Fw%ﬁ%ﬁ®it5%/%W%Em®ﬁt@%ﬁkﬁ&kLT@M%E/?/if
b5 SiAKET Y F o Z7IEICER L, SIC R EIZIB W TER T o LK mtsfr (BPD) % HidH
WAL (TED) ~AEHT 220N B 7263 PN X A A — ROIEF A Ifl~Dzh R4 7 4+ h v
Xy BVARLNIXBENRT T 74— HNTHE Lz, ZOfE, B o BPD IZER T 5
NEF A AEA ST AR » T 0 7 ST AR WD TRER O CMP 1L S v/ Fab & iz LT 1/3
Il ST D Z &2 M LT,
We have been focused on the completely thermal-chemical etching process; Si-vapor etching
technology as a new epi-ready surface process for 4H-SiC single crystal substrate. The effect of
the conversion of basal plane dislocations (BPDs) to threading edge dislocations (TEDs) in SiC
substrates by Si-VE method on the forward bias degradation of PN diodes was investigated
using photoluminescence and synchrotron X-ray topography. As a result, we demonstrated that
the forward bias degradation originated from the BPDs in the substrate was suppressed to 1/3
in the Si vapor pressure etched substrate as compared with the conventional CMP processed
substrate.
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