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ICP

Ing 1Gag N

Growth rate: 0.36 um/hr.
Threading dislocation
density: 3x10%° cm™

HDRS

Ing,GaggN

Growth rate: 1.30 um/hr.
Threading dislocation
density: 4x10° cm™

After Z. H. Wu, et al., Appl. Phys. Lett. 98 (14), 141905 (2011).

M2—10. InGaN ERENUIESEETH.,

Ino. 1sGagEEN

M2—11. Result of X-ray RSM  measurement around
{1-105)-plane diffract ion for InGaN epilayer and GaN template
grown by using () CRS and (b) HDRS.
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M2—1 2. XRC(X-ray rocking curve) profiles for (O002) plane diffraction of
InGaN films grown by (@)CRS and (b) HDR S.
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M2—13. FWHM of the XRC peaks of the InGaN films as a function of the

molar fraction of In,
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(i) GaN 8 FHiEORRRENRVIESEMEDE £
GaN NWs grown byHD R Sand ICP

Ga flux ICP

4.2x107
[torr]

9.8x107
[torr]

2.2x10°
[torr]

® Substrate temperature:
775°C
® Ga flux: 4.2 X107
~7.3 X 10°® torr
® N, :3 sccm, 500W(CRS),
® N, : 10 sccm, 600W(HDRS)
® Growth time: 60 min

GaN NWs on (111)Si

After Y. Tsutsumi, et al., 06aP46, 6™ International Symposium on Advanced Plasma Science and its Applications for Nitrides and
Nanomaterials / 7t International Conference on Plasma-Nano Technology & Science (ISPlasma 2014 / IC-PLANTS 2014)), 6t

March, 2014, Nagoya.

M2—14. HDRSICKD GaN EFHBIRDEEK.
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Ga flux [10% Torr]

» The highest growth rate of GaN NWs by
ICP: 736 nm/hr., HDRS: 1.6 um/hr.

March, 2014, Nagoya.

After Y. Tsutsumi, et al., 06aP46, 6t International Symposium on Advanced Plasma Science and its Applications for Nitrides and
Nanomaterials / 7t" International Conference on Plasma-Nano Technology & Science (ISPlasma 2014 / IC-PLANTS 2014)), 6t
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Optical Property of GaN NWs
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v’ Emission intensity of the HDRS-NWs was 1.8 times higher than ICP-NWs.

After Y. Tsutsumi, et al., 06aP46, 6t International Symposium on Advanced Plasma Science and its Applications for Nitrides and
Nanomaterials / 7t International Conference on Plasma-Nano Technology & Science (ISPlasma 2014 / IC-PLANTS 2014)), 6t
March, 2014, Nagoya.
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(i) B DBBERTOSINIVEEZEE)

COFFFRBEDINIVY —REEDDINIEEAEHMZEZENRDIPT, COE
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KD, EEEHREBSDERENDLEL, EAKICRITIBEDRSIERVZNICIDH
FIDEZE—DFEDEXRS ST 2D #TED.

(v) RIERARE (2D) 2RSS INIEBEAIE
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S<BEOTND, COEHIC, AERBEMESZD. SOOAEREICHNTITAET —
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BEBD, COBRNDSBRIICEKMNBRZRTT UMBEBNISHNRZR U THRIUEDL D
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BECKROZOREEIZIC aNFBREIRZAICHNWCGEBICERREDNERZR D> TND, Z
DEEFHZUTORICEEDI,
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Demonstration of Vg>2um/h
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[7] Y. Cordier, Phys. Status Solidi C9, N0.3—4, 523—526 (2012).

®MF—19. MBEfRBRICRIITDIHFREXNERI RS,
@ InGaN %mae@&% J#&U‘ DEIEIHEO)[JD]J:
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ICP

Ing 1Gag N

Growth rate: 0.36 um/hr.
Threading dislocation
density: 3x10%° cm™

HDRS

Ing,GaggN

Growth rate: 1.30 um/hr.
Threading dislocation
density: 4x10° cm™

After Z. H. Wu, et al., Appl. Phys. Lett. 98 (14), 141905 (2011).

F—20. InGaN BERENRUTESEEHD,

Ino. 1sGagEEN

MF—21. Result of X-ray RSM  measurement around
{1-105)-plane diffract ion for InGaN epilayer and GaN template
grown by using () CRS and (b) HDRS.
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F—2 2. XRC(X-ray rocking curve) profiles for (0002) plane diffraction of
InGaN films grown by (@)CRS and (b) HDR S,
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F—2 3. FWHM of the XRC peaks of the InGaN films as a function of the

molar fraction of In,
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@ GaN 8FEORFRENRUIESRMEDE £
GaN NWs grown byHD R Sand ICP

Ga flux

4.2x107
[torr]

® Substrate temperature:
775°C

® Ga flux: 4.2 X107
~7.3X10°® torr
® N, :3 sccm, 500W(CRS),

9.8x107
[torr]

® N, : 10 sccm, 600W(HDRS)
® Growth time: 60 min

2.2x10°
[torr]

A

OOnm

[l

GaN NWs on (111)Si

After Y. Tsutsumi, et al., 06aP46, 6" International Symposmm on Advanced Plasma Science and its Applications for Nitrides and
Nanomaterials / 7t International Conference on Plasma-Nano Technology & Science (ISPlasma 2014 / IC-PLANTS 2014)), 6t

March, 2014, Nagoya.

F—24. HDRSIZKD GaN EFHBHRDEEK,

2000 600
= 1800 |HDRS-growth rate —A pa
= 1 500
1600 | ©

Z 1400 | A | 5

O — 1200 W=

5 < 000 HDRS 300% =

ol ‘ ICP-growth rate diameter | c =

_lc_U, E. 800 | lameter ZOOQ ;

- B ] ©

£ A« 5~

= i 1 100

S 200 | A :Coalesced o

O 0 ‘ 0 Z

0 2 4 6 8
Ga flux [10% Torr]
» The highest growth rate of GaN NWs by
ICP: 736 nm/hr., HDRS: 1.6 um/hr.

After Y. Tsutsumi, et al., 06aP46, 6t International Symposium on Advanced Plasma Science and its Applications for Nitrides and
Nanomaterials / 7th International Conference on Plasma-Nano Technology & Science (ISPlasma 2014 / IC-PLANTS 2014)), 6th
March, 2014, Nagoya.

F—25. HDRSICXD GaN EFHRDRRE R U IIHBIRE.
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Optical Property of GaN NWs
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v’ Emission intensity of the HDRS-NWs was 1.8 times higher than ICP-NWs.

After Y. Tsutsumi, et al., 06aP46, 6™ International Symposium on Advanced Plasma Science and its Applications for Nitrides and
Nanomaterials / 7t" International Conference on Plasma-Nano Technology & Science (ISPlasma 2014 / IC-PLANTS 2014)), 6th
March, 2014, Nagoya.

MF—26. HDRSICKD GaN FHBiRD PL F)8E, ()R @ He-Cd laser A
=325nm)

(4) FEDHRUSEDRE - SFEILER
1) FED

BREEOD K& [CHRIBZFEIR. ZERURL,

SOED | CP. CCPEREITSXAVEBROEAMUNGIHSN. SL\EAUZEETD
HKBEIEMERSNE. CTOSINIVY—-REBOEARBETHDIEN S INIEBEDEE,
ROGLWE—MHEDRRAEERNICKRIISNS., FE. EBURICKD. EBREINRDZ
EEDERSN. EHEEBRNDERDT T UIC,

BRRED GERAK> [CBUL. KRFEASEDERFICTZOXNMERT T DEDIEET
[CHEL). SORFEHD R S OEHFHBIC LI IEXT N ERZ /RIS LI,

2) SEORE - SEILERF

RE. BEEMREN+DICHBEL. COHDR SEISDBIMNRERNICKRIISND DD D
CEKD. EHEHEERD'T T LTV DEHIRT D, RIENIC, SEEMBEX—AN—&D
HEMORBRZHE, BRL, EHDCEEUT, REEBPTHD, CORLBREZT
T, BRERFEDIRIEZRD.
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