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¥ 1. Physical Properties of Diamond, f-SiC, GaAs and Si.

Properties Diamond B-sic GaAs Si
Lattice constant (A) 3.567 4.358 5.65 5.430
Thermal expansion(x10°%¢) 1.1 4.7 5.9 2.6
Density (gem™) 3.515 3.216 2.328
Melting point () 4000 2540 1238 1420
Band gap (eV) 5.45 3.0 1.43 1.1
Saturated electron velocity (X107 cms™) 2.7 2.5 1.0 1.0
Carrier mobility (cm?/Vs)

Electron 2200 400 8500 1500

Hole 1600 50 400 600
Breakdown (X10° V cm™) 100 40 60 3
Dielectric constant 5.5 9.7 12.5 11.8
Resistivity (£ - cm) 10" 150 10¢ 10°
Thermal conductivity (Wem™K™) 20 5 0.46 1.5
Absorption edge (#m) 0.2 0.4 1.4
Refractive index 2.42 2.65 3.4 3.5
Hardness (kg mm™) 10000 3500 600 1000
Johnson figure of merit (X 10®*W2s7?) 73856 10240 62.5 9.0
Keyes figure of merit (X10* Wem™'s™C) 444 90.3 6.3 13.8
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% 1. I-V characteristics of first active
diamond electronic device : an
NPN biapolar junction transistor
fabricated in natural p-type dia-
mond with ion-implanted collector
and emitter regions.
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12! 2. Diamond vertical FET fabricated in
natural p-type diamond. (a) Device
structure. (b) Current-voltage char-
acteristics.
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12l 3. I-V characteristics of diamond
MESFET with ultrashallow boron
doping, illustrating pinchoff
behavior at high positive gate
bias.
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12! 4 Diamond insulated gate FET fabri-
cated by ion-implanting boron into
natural insulating type I a dia-
mond. (a) Cross section of the
device structure. (b) Current-volt-
age characteristics.
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08l 5. (a) Schematic cross section of an
insulated-gate thin-film diamond
transistor. (b) Current-voltage
characteristics of a thin-film dia-
mond transistor at 300TC.
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32 6. Recessed gate FET made with
boron doped homoepitaxial dia-
mond film. (a) Fabrication
sequence. (b) I-V characteristics
at 200%¢.
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& 7. I-V characteristics of homoepitaxial
diamond film FET operating at (a)
350 and (b) 500C. The gate to
source voltage was stepped from 0
to 35V in 5V steps for (a) and 0 to
16V in 2V steps for (b).
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18 8. Polycrystalline diamond field-effect
transistor (a) device structure, (b)
I-V characteristics during 150%¢C
operation.
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712! 9. Band diagrams showing (a) positive
electron affinity and (b) negative
electron affinity conditions in rela-
tion to the bandgap energy and
work function.
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18 10. Band diagrams showing (a) posi-
tive electron affinity and (b) neg-
ative electron affinity conditions
in relation to the bandgap energy
and work function.
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% 11. Diode current as a function of
applied for (o) a carbon implant-
ed junction and (®) Schottky
diode. Both diode were formed
on similarly doped type Ib(111)
oriented diamonds.
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o] &4A A5 HH FAH gt AH HF
(adjacent electrode) A}olo] Al (time-
varying) AA7F A7 A 4HAY AT E W
©4d 7 (surface acoustic wave)2 WHEAFn
gejg AE7t 23 IDTE £3l9 954 9.
a9 132 SAW W= #x "HHE RdF3 g
“ g9 TN FaL&E IDTAIY A9 &
2 YA g ¥u gAdne fige] A Y

o, IDT Atele] A7t A/42 vethdA do.
A Fore of o FHEY.
=3 (3)
INPUT IDT - QUTPUT 10T

SAW absorber

13. Schematic diagram of a surface
acoustic wave filter. The
absorbers are often used to sup-
press spurious surface acoutic
wave transmissions.
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2l 14. Comparison of interdigitated

transducer spacing for diamond
and LiNbO; SAW devices.

¥ 2. Comparison of properties of surface acoustic wave materials.

Material v (m/s) k* (%) FTC (ppm/K) €.5/€,
Quartz-ST 3493.9 0.17 ~0 4.56
LiNbO; 4003.6 5.57 ~72 55.19
LiTaO, 3423.8 1.52 -49 48.25
GaAs (2841 {0.06 -35 13.1
AlPO, 3060.6 0.86 ~0 6.04
8.55-Zn0O
ZnO/glass 2600 1-3 -28
3.75-glass
ZnO/AIN/gl 5840 4.37 -21 8.55-Zn0
n glass ' 9.6-AIN
. . 8.55-Zn0O
ZnO/diamond/Si 10,200 1-4.8 -28 R
5.7-diamond
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18] 15. Schematic diagrams of (a) ZnO/dia-
mond/Si surface acoustic wave filter
crosssection and (b) interdigitated
electrode layout.
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