W25 % 59 b/ /IR e O Vol. 25 No. 9
20104E9 H Journal of Inorganic Materials Sep. , 2010

RGN SRR Siv GaAs T AS R i 2 5L
aefEa k. w1 PR, W TR sl g, KA

HYIR, <A P PR 3 T B A R L e )

XEHS: 1000-324X(2010)09-0897-09 DOI: 10.3724/SP.J.1077.2010.00897

SRR € WA EEIAM E R Rt R

XAk, FRUA, REE, 18, BREB

(AemAHERF HHHRFE TSR, L% 100083)

B BE CVD AT e WA i R AN W e v, DI S5 () P 27 EAE L K ) R A0k 31 i 3 AR A
(K1 P 52 21 7 M KOG, AR G WG M O, B 7 R (K AR B s R A (R Bk DB~ AR IR I B
RBEBOR. DAL O LA, D35 B AR SOl S 2R AR (9 H AR, 9/ M- 0 25l 7 2 B DL R e v T A O g
JIHR e HAE B 55 (1 OB R 38 A SCRE 0T < WA A7 50 2 A AR PR G BE BRI SR . W B B i 3 AL
F BT i SR D 2 3 20 A () 7Y BB B — SEAR SCAERE A OREAT T 2538, B 17 3L R K DBt A i 14 2

X B OiE: SN S KIE; BN, 49k
& 4> 25 TN304; TN386 XERARIRAD: A

Progress of High Frequency and High Output Power FET

LIU Jin-Long, LI Cheng-Ming, CHEN Liang-Xian, HEI Li-Fu, LU Fan-Xiu

(School of Materials Science and Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Diamond films have been paid much attention in high frequency and high output power field, especially
in field effect transistors (FET) with its outstanding electrical properties in the last two decades. For optimum elec-
tronics performance, quality of electronic films, good contacts and forming semiconductors are key techniques to
make FETs. How to reduce gate length and various parasitic parameters and improve withstand voltage and
heat-sinking capability determines whether FETs are of high-performance. The breakouts of key techniques, research
progress and related hot spots of diamond films for high frequency and high output power FETs are reviewed.
Mechanisms proposed to explain electrical conductivity of H-terminated diamonds are also presented.
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Table 1 Electrical properties of diamond, p-SiC, GaAs

and Si
Properties Diamond f-SiC  GaAs Si
Bandgap / eV 5.54 3.0 1.43 1.1
Vsatgration 2.7 25 10 1.0

/(X 107,cms™")
Electron mobility
/(em? Vs
Hole mobility
/(em? Vs
Breakdown voltage

2200 400 8500 1500

1600 50 400 600

JX10°.V-em) 100 40 60 3
& 55 97 125 118
p/(Qs) 10" 150 10® 10°

Johnson figure of merit
/(X 107 W-Qs)
Key figure of merit
/(X102 W-"C-cm™"s7")

73856 1024 625 9.0

444 90.3 6.3 13.8
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Fig. 2 DICM images of the epitaxial CVD diamond films
grown at 1000°C ™

(a) Sample overview; (b) High magnification
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Fig. 3 Raman photoluminescence spectra of the epitaxial
CVD diamond films

(a) With UV excitation; (b) With visible excitation
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Fig. 4 The acceptor profile of 6-doped layers
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terminated diamond™®
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(a) Depletion mode; (b) Accumulation mode; (c) Hole-penetration mode
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(a) Entire structure; (b) Gate region
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(a) DC output characteristics(L,=0.8um); (b) RF output characteris-

tics(L,=4pm)
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RF output characteristics of MOSFET based on
)[27]
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