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Physical Properties and Device Figures of Merit

Material Eq (eV) | Egr (MV/cm) | v, (x107 cm/s) | u (cm’/Vs) €, A (W/cmK)
| 15 (e) ~ 4500 (e)
Diamond 5.45 >10 105 (h) ~ 3800 (h) 5.7 22
: ~ 900 (e)
SiC 3.27 3.0 2 (e) ~ 120 (h) 9.7 4.9
GaN 3.4 2.5 1-2.5 (e) ~ 2000 (e) 8.9 1.5
B ~ 8500 ()
GaAs 1.4 0.4 1-2 (e) ~ 400 (h) 129 0.55
Si 1.1 03 1 (e) N 1::3 ((he)) 11.7 13
2
Johnson’ s Figure of Merit o1 _ Egr . Vsat Diamond _ , o
(RF power device capability) 2 SiC
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High RF power performance of diamond MOSFETs

» Exceptional electrical and thermal properties

Egr >10 MV/cm; AR
Thermal conductivity = 22 WemK-? ¥ ‘.'a'i e H
o : :

* H-terminated diamond FETs: v e I

f.= 45 GHz; f,,= 120 GHz; P = 2.1 W/mm @ 1 GHz

out

K. Ueda, M. Kasu et al., Electron Device Lett. 27 (2006) 570.
M. Kasu et al., Electron. Lett. 41 (2005) 1249.
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SAGA-LS, beamline BLO9A

X-ray photon energy ranged from 4.5 to 25 keV
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X-ray film (D2 film, Agfa)
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X-ray topography image, g= 220
Monochromatic x-ray e
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X-ray topography image, g= 220

Monochromatic x-ray
Projection image
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Image

Growth Dislocation

Group 9 contrast b sector t type

220 visible
220 invisible a [111]

A 20 visible wralll (M) a1y edge
220 invisible
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220 invisible 2 mop (001) [001] edge
20 visible 2
720 invisible

B 220 invisible
220 visible a ] 1
720 invisible —1110] (001) [001] edge
220 visible
20 visible a a

. ——[101] or—=—[T01] or
%g V!S!E:e g (1ot g 1o1] (001) [001] mixed
Visible
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