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English : Observation of single crystal diamond dislocations by X ray topography
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(English)

Diamond is receiving much attention as the next generation wide bandgap semiconductor
material because of its extreme characteristics such as the high electric breakdown field.
Diamond material (wafer) suffers the size, resistivity and dislocation issues due to extreme
equilibrium condition of growth. In order to investigate the dislocation of diamond and its
growth process, dislocation observation and analysis are carried out for B doped and insulating
HPHT substrates with 220 and 202 g vectors by X ray topography method using BL09 of SR
facility. Finally, threading dislocations to[001] and <110> directions were observed.

2. HERELEB

HIERD CO2 D 50%HIJHIZ AT T, JAL R TOREE « R ICHO LN DB TR — /R T —
EROEBRA STV D, Si SERERR A & AEhA), SIC N2 L3 oBH, FE, Ll
TEAICH SN, REDBATFIRERET L2 RDh->TETND, TARHPT, IR T A K
X v A ELE LTOX A YL P SiICE~35K 30 [ OB R, K5 5D F¥ vy
v TEALTEY ., SiE « @EREE A2 AE) L ER RS T, & bICEBEA» O EIRBIETRER
NU—=F R ZE LTI END ZEDNWRENTWD, BEDH A v FEREEME (7 2)
%, A X IRK G, RIS & TR A RBREREZ T A T D, EOFTREGRFBIZ OV T, FFHMm
K ORCGR O E T2 B SRENRH U | Akt — L7 A & AWz BRET 5,




3. EZBNAE BB EBRFL, BT FEoRE)

BEREHT HPHT (BIEEE) R OC VDIEIC LV EE S 7B F—7 p BRI RS, %
PEEIEIIY A Y B N (A Xi3a3mmess) 2z, JiE o F—E s 73R EII#E2300ppm T &
%, X (00 1) HT, 774 UWHEE D —BOPERD =  NTHARTE 0Tl
DOFEETH D, X FART T 7 4 1IZARKEEBLOIZ AV, B0 L7 ez AU v bl S8, Wik
F_X7 R H220,2025% & 70 B KO IZEHTERE ATV, BEEOFHE— RTHEL, 7 AV AICEE
Y&, FHUMO AR — AEXZX 1I1CRT, oty b2 4BEHELCTRIET 2 Z & T,
0=202,22052 D bR T 7 4 &R L, BEEOKAO NKRT T 7 4545155 Z ERHIKRT,

v g=220

1Imm

1 X#ERZT 74 OFHHIK M2 #EFEMEHPHT XA YO
Xt bR 7T 7 4 ity

4. RBRERLELR

MM P HTAEAICE LT, K2R T RO X# MR T 7 ¢ Ol (9=2-20 %) #1552 &
IMHIRTZ, WL 2D [001] 7 M BB KB, [110]057 [ O#RIK KB 2 8Ll L 7=, RAEITHRD T 70
KREaEEE (42 250/cm2) DfEfETHY | TNETHEDH L XA VEL FOPFTHREZ 7 ADK
Rl D EZ R~ 2 LN TE T,

5. 5% DORE

AR O SR 7T 7 4 BITINZ T, 82D g7 MVOEREITV, N—H—RAXT FLORIE
i A1T O TECTH D, TDk, HPHTIZ X AP EIZ 74—FA/7LTm<

F - FOMEFEIMN, T XX v LR BICOWT MRS T 7 4 BIE ATV, KRB A T 7R
REMET L TETH D,

6. ZE3CER
“Development of white and monochromatic X-ray topography system in SAGA-LS”,
K. Ishiji, S.Kawado, and Y. Hirai, ”Phys. Status Solidi A 208, No. 11, 2516-2521 (2011)

FRSCRR - BT (G ATUBICRE T 5 2 TORRMRKE)
"X-ray Topography Used to Observe Dislocations in Epitaxially Grown Diamond Film",
Y. Kato, H.Umezawa, H. Yamaguchi, and S.Shikata, Jpn. J. Appl. Phys. 51 (2012) pp. 090103-1~5
"Characterization of crystallographic defects in homoepitaxial diamond films by synchrotron X-ray topography

and cathodoluminescence", H.Umezawa, Y.Kato, H.Watanabe, A.M.M.Omer, H.Yamaguchi, and S.Shikata,
Diamond and Related Materials 20 (2011) pp 523-526

8. ¥F—U—F (& : RBROERFEEFET 2HHEEZ2~3)
fiidn Kb, X#hRTZ77 4 FA YT R, B

QAﬁ%ﬁﬁVﬁﬁuOWT(E ¥ 2 TEHR L2 RO ABIC oW TD L @D 5 bz Lan Bl L T<
EEWV, Fio, R (EHEMN) RELER L X —~OBE, F IR R AR~ ORI 2 A LT 2
U (2016 ﬁf%ﬁmuﬁ'&% J 2018 FERDBHIR L 220 £97),

EM& 4 7L, ZRHHOEKMOFIHHEEICZTIRALTES VD,

@ #wX (EFM) BROWE (BEREH . 20184 6H)




