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‘ CREE, Efficient Power Conversion Corporation, Transphorm(Fujitsu), GaN Systems,
. Infineon Technologies AG, NXP Semiconductors, Qorvo, Texas Instruments
54

Incorporated, Toshiba Corporation, Rohm, Navitas Semiconductor, etc.
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BRI E X > 109cm2

S.D. Lester et al., Appl. Phys. Lett., 66 (1995) 1249.

» BREBFHEMBETREOE, FETEGL

FIG. 3. Bright-ficld two-bcam TEM micrographs showing the defect distri-
bution along the device. (a) Cross section of full thickness of device. (b) top
region of device including the double heterostructure active region. The
dislocation density is in the range 210X 10 dislocations/em’.
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‘ CREE, Efficient Power Conversion Corporation, Transphorm(Fujitsu), GaN Systems,
. Infineon Technologies AG, NXP Semiconductors, Qorvo, Texas Instruments
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Incorporated, Toshiba Corporation, Rohm, Navitas Semiconductor, etc.
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Nichia Chemicals, SONY, Panasonic, SEl, etc.
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GaN/AIN/Si (111) GaN/AIN/Sap. (0001)
BRI > 109 cm 2 ELfIFE 109 cm 2
=X-ray : Cu,50kV,40mA,0.4mm X 0.8mm focus UHHEhERE
=X-ray source to sample distance :1200 mm iR

-Sample to film distance : 35mm
-Diffraction Vector: 114 20=100° Incident angle=10°
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S. Usami, A. Tanaka, H. Fukushima, Y. Ando, M. Deki, S. Nitta, Y. Honda, and H. Amano, “Correlation between nanopipes formed from screw Vo|tage (V)

during growth by metal-org: phase epitaxy and reverse leakage current in vertical p-n diodes on a free-
wHAEREE-BERE

standing GaN substrates”, Jpn. J. Appl. Phys., 58, SCCB24 (2019),
S. Usami, N. Mayama, K. Toda, A. Tanaka, M. Deki, S. Nitta, Y. Honda, and H. Amano, "Direct evidence of Mg diffusion through threading mixed
dislocations in GaN p-n diodes and its effect on reverse leakage current’, Appl. Phys. Lett., 114, 232105 (2019).
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Optical image after etching pits
Molten KOH 470°C 3m|n

0.1~1 pm

6.6 x108 cm2\8.1 x105 cm~2

3 um~
3.1 x105 cm2
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Large angle convergent-beam electron diffraction (LACBED) @ Obtained simultaneous equation

Incident beam

Dislocation line

SN

o

EH, BARBEMBEF RIS, Vol. 44, No.4 (2009)
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LACBED pattern c —6w=-6

Y ’D*/.,/ Dislocation e u+v—2t—6w=—6
o273 o * 2u+v—-3t+5w=>5
n=1 L~ Lave s t+tu+v=20

43

Y. Sugawara, et al., Appl. Phys. Express, 5 (2012) 081301.

v Intersection of Land D = noden
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v' g+b = nis satisfied

v’ Get n with different g condition

g: reciprocal lattice vector, b: Burgers vector
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SiEMGaN 1012 (&

a1 B Y TFA7 . SiLSiCEDGaN

‘ CREE, Efficient Power Conversion Corporation, Transphorm(Fujitsu), GaN Systems,
. Infineon Technologies AG, NXP Semiconductors, Qorvo, Texas Instruments
d7 4

Incorporated, Toshiba Corporation, Rohm, Navitas Semiconductor, etc.
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Nichia Chemicals, SONY, Panasonic, SEI, etc.
NexgenPowerSystems

3. W= SR GaNELAR E (D GaN 1B ERBE(FT—RMEIL100ELLT)

EARAREL : Na flux, SCAAT™M-LP | LV E B RSN ﬁ Kfﬁ %Fi :< 104/(:m2

(REED—ER L., BFRATNI=YBATHEKIEEFSISHIT)
Na flux. SCAAT™M-LP(LNFT BN SDEERE T, REELIZKLY)

GaNZE R ZFD 1. Na flux method (KR K. E2HER)

2 inch

https://www.toyoda-gosei.com/news/detail/?id=306
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1. Epitaxial growth
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rays p App\ Phy Lett., 121, 211105(2022)
10 LED Display W. Cai, J. w g gt HP rk, Y F usawa, H. Cheo istovsek, and H. Amano, "Red emission from InGaN active layer
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