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(57) Abstract: Provided is an impurity-doped diamond in which the deviation between the crystal lattice constant and a
theoretical value according to Vegard's law is extremely small and the electrical resistance value is small despite the im-
purity-doped diamond containing a high concentration of impurities. The impurity-doped diamond is obtained by doping
a diamond with impurities, the impurity concentration as measured by secondary ion mass spectrometry is in the range

of 5 x 10°” em™ to 1 x 10°* cm™ inclusive, and the deviation of the crystal lattice distortion (Aa/a) as calculated on the
basis of X-ray structure analysis using formula (1) from the crystal lattice distortion according to Vegard's law is within
100 ppm. Formula (1): crystal lattice distortion (Aa/a) =
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(Agoped-aref)/arer<100 (%) (in the formula, agepeq is the lattice constant of the impurity-doped diamond and a,.ris the lattice
constant (3.567 A) of a standard diamond sample).
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B doped : MM R—THFA VY EY ROBFER a,p: F1 Y EY NZERROBTESR (3. 567A4)
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- JA4TAVKNEE:2200C
- EWRBEE:1100C
CERFA X 3mmX3mm
- BURERSRS - 1 OBSERS
CRUVRR—TEERIIVEY ROEE : ThTh, X1 08BY TH 5,
- ERAILIEOA VA 2. 5°
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[0043]

[0044]

[0045]

[31]
SAET
[R=E
[B/C] gas
(um)
(ppm)
2E4 1 3300 1
S 1 6500 20
St 2 24000 1

[R Y RBREDAIE]

EEROSEF 1 RCEFEH 1, 2TRLONERIVRRN—THIVEY RIC
BENDIRVRREEZRA A VEEDNE (S IMS, CsAFVMEE
FE15. OkV) ICLYRAELE, BRER2ICTY,

[fERETEHDRIE]

LEOSER 1 RUEFEF 1, 2THONIZRIRN—TEFERSIIVE
Y ROEEBFEANAa a (%) ZXBEHZE (XRD) ICLYRIELL
o T, MEINFERBFEAANA a (%) DIEE. XA—RANTED
CRREBRTFEHR (%) EOEXNL, MEINEEREBTFEAAa a (%
) ORA—RADBLOTH (ppm:ED (%) 21 HELLE) 28HL
fcfo TNODBREEFNETNR2ICTHT,

BH. BMFEHAERDDICIE., XRDNRXY—rDOiFA20%AEL., B
raggdDN: A=2dXs i nhomERdEELRET S, TIT. Al
XBOERTHD, FEOEVWIELRDZHICIE. BAEOETA (2
6) #RET S, F1VEYROBEIE., (113) mELIF (004) @
NODEHTEENICAWS, 22T, (113) mEAW:, ¥4 VvEY
ROEEREEFEHRORERKIE. d=a /W (h2+k2+12) [ L. a:
BFEH. h, k, | : I5—EHTHD, ™M KF—TH1 VY EY NEE
ERDAREIEIF DY IRRLTWSBAE, (113) @ELIE (004
) EALOEIFE—VIE, BEERTOBLTIRNS20. TNDOEHEMIC
AWSZENTES, b, T R—THY1VYEY REEERRL. 28
LCTEBEE LTAEYT SHE. (113) @EAiE (004) @mhrsplo
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[0046]

[0047]

[0048]

[0049]

WE—VRDBET. R F—THIVYEY ROADE—V & LTEND
EEBTEHX (Aa a) E. RORX (1) IKLYEH LK,
EREFEH (Aaa) = (Agpa— arer) ~8,sX 100 (%) (
1)
A goped + TEY R—THF AV EY ROBFEH
a.i: 1 VEY NEEABNORFER (3. 5667A)
F7/-. Xk (Diamond & Related Materials 17 (2008) 1302-1306) (ZE2&H
INTVWS, YA JAKCVDETREINLKRDRVER-THIVE
YRICBIT2RVRRELBREFEHS (Aaa) OfE (XHEET1~5)
ER2ICRT, . ZEF. BRI, 2RUCHUZIXEICEIT S, KD
REELHRBTFEHS (Aa a) ODELEZTOY MLETZT72E1 LR
ER

[5R2]

~ ~H— RAICE

fEen ERIBTFES ] Aa/a (%) @

‘ D ERIBTFE )
ROREE Aa/a ~H— R SOTN
& (IB:HME)
{(cm™) (%) (ppm)
(%)

ZEH 1 2.6%x10%° 2.4%x107 2.1%x107 +29
il 1 1.0x10%* 7.8x107 8.1x107° -32
=l 2 | 1.76%x10% 1.35%10°? 1.43x10" -80
SEME 1 1.0x10% 7.9x107 8.1x103 -2
NEkME 2 3.0x10%° 1.9%107 2.4%1072 -54
SCHME 3 5.2x10%° 2.9x107 4.2x107° -132
ke 4 1.0x10% 5.2x107 8.1x107° -292
MEME 5 3.4x10% 1.6x1071 2.8x101 -1161

WMEDORVER—THAYEY RIZEVWTIE, FUREBEMNT X1 0%cm:
SKMTIE. RURBELHERTES (Aa a) &OBRFRIE. REMICNR
H—REICRED 2EDRMBNTWVWBD, RUVFRBENL X1 0%c m3LU LR
BICRbE, RFFRETIICKED (RA—RADSOEHEAREWN) &
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\)

BHSLNTWS FIROXEMESRE) , ChICH LT, R2ERVE1DOTS
JILRINB LT, EEFT, 20RIRR=—THF1vEY R BIZE
RORBENTX102cm3TH>TH, RURBELHERTEAS (Aa
/a) EDORARIE. BEERICARA— RANCRD TENERI N, Fk &
MODEY ., REFI1, 2O0RIRR—TFI1YEY RIZBEVWTI. BRED
MM EEATWDICBEDL LT, BERERLTWS,

[0050] [EIEMEDRIE]

EEROSEF 1 RCEFEH 1, 2THLONERIRRN—THIIVYEY RO
ESENEE. van der PauwEIiCkdKR—ILEIR (25C) I
JYRIELE, BRERIICRT,

[0051] [%R3]

ZE5 1 3.
sl 1 2
SEhinfl 2 1.
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[55KIA1]

[553K1R2]

[553KIR3]

[553K1R4]

[E53KIR5]

[E53KIR6]
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fa R D&

T4 VYEY RICRHYFA R—TINhTWE, R R—T51 v E
YRTH-T,

ZRAA VEERTHETHE LA A MYRES. 5X10%cm?
BlE, 1X102cm3LUTOEREICHY.

XIREERTICE DX TR (1) TEHINIEEKRTFES (A
a/a) l& RA—FRANCEILKFERETFEADOLOTIN, 100
PPmMURTHZ, AIR—TH1VEY R,

EREFEH (Aaa) = (Agwi— i) aX 100 (%)
(1)

8 doped : TEHI R—FF AV EY ROBTFEH
A FAIVEY REEEHBORFER (3. 5667A)

BISE A MDY, RORRC) VDV EHE—ATHD, FKIE1
ICEEBROARHY R—THFLVEYV R,

E#HO0. OTum~T1mmODEHEICHD, FKRET FLIE 2158
WO N—THF1 VY EY R,

RIS R—T 1Y EY ROEHDBRKAEE RMEE DEH,
LERAED1 OBLUTTHS, BXRKET~3DOVWTNMNICEEHDOR
M R—THTA1 Vv EY R,

EROEICHERINTWS, BFKRIE1~4 0VWTFINMIZBEDORHE
MR—TH4¥EY R,

BERE1T~50WTINCEBHONMNN—T 1V EY REET

 BFFTINMA,
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[B41]
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2
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Dﬁl’!‘lllllI|IIIIIIIII|II;I‘I:§EF'I:I1I||_I1I_I5IIIIII
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