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 E: RS BEAE I SATR(MOCVD) FVATE Fe 52%1:-452:(010)Ga,0;, [ i 41 K EAMEAFE] n B p-Ga,y0,
WA R, MRS H AL EE 600 nm AAB 2% (1) Ga,05 1T E R 200 nm Si BAILNEZ . XHBAIKE A 3.0x10"7 Al 1.0x
10" om™ (RE S AT T IR S S I S 56, TEPBAIRE N 3.0x10"7 om ™ [AE 13 LAS I R AT 1 WK 0 e fik, 45
IR PE A 1.0x10" em ™ [FFE S SEEL T RO A S AR A8, (9.8 Q-mm). JETB24IKE N 1.0x10" em™ ) n 8 -Ga, 0,
AR, R T 2 TR ALOs E M FAZ A2, B Ga,05 68 F A K5 RS & 14 (MOSFET)
MHE S 2 VIR, SRR A L RA B 108 mA/mm, #FIEE R SIAF] 17 mS/mm. i TR BARF IR, S
=i BN 23 V@V, = —12 Vo SRE SN B EU0 HIO, Bl ALOy/ HIO, H & &AMl N i G it
MR B TE, SR TR o 2 R AR

X B O A SRENYE SRR AE; RIERATE MR

FESES: TQ174 HMFFIRTE: A

Ga,0; MOSFET Device with Al,O3; Gate Didlectric
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WANG Yuan-Gang, GU Guo-Dong, FENG Zhi-Hong

(National Key Laboratory of ASIC, Hebei Semiconductor Research Institute, Shijiazhuang 050051, China)

Abstract: n-typed f-Ga,0; was homoepitaxially grown by metal organic chemical vapor deposition (MOCVD) on a
Fe-doped semi-insulating (010) Ga,O; substrate. The structure consisted of a 600 nm undoped (UID) Ga,0O; buffer
layer and 200 nm Si-doped channel layer. High-temperature Ohmic alloy experiments were taken on two kinds of
n-typed $-Ga,0; with Si donor concentrations of 3.0x 10" and 1.0x10'" cm™. It’s hard to realize good Ohmic contact
on the f-Ga,0; epitaxial layer with donor concentrations of 3.0x 10" cm™. The lowest Ohmic value of 9.8 Q-mm was
obtained on the substrate with donor concentrations of 1.0x10'® cm ™. Metal-oxide-semiconductor field-effect tran-
sistor (MOSFET) was fabricated based on homoepitaxial f-Ga,O; film with donor concentrations of 1.0x10"® cm, in
which Al,O; grown by atomic layer deposition (ALD) was used as gate dielectric. The drain saturation current of the
fabricated device reached 108 mA/mm at V, of 2V, and a high peak transconductance of 17 mS/mm was obtained.
Due to poor gate leakage, the three-terminal off-state breakdown voltage was just 23 V at V, = —12 V. The
breakdown characteristics can be improved by introducing HfO, with high dielectric constant or Al,O,/HfO, com-
posite structure.
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Fig. 1 Schematic cross section of the fabricated Ga,0;
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Fig. 2 Change of Ohmic contact resistances with annealing

temperature at different Si donor concentrations
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Fig. 3 Microscope image of the fabricated Ga,0O; MOSFET
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Fig. 4 Output characteristics of the Ga,0; MOSFET
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#z1 GayO;MOSFET BEZESHILA
Tablel Summary of electrical parametersfor

Ga,03;MOSFET
Doping Carrier Drain SOUTCE B eak-
concentra- mobility/ Siﬁlrrrzgi)/n down  Ref.
tion/em>  (cm*V's™) (mA-mm™) voltage/V
1 3.0x10"7 NR 26 370 [4]
2 4.8x107 19.7 60 200 [1]
3 3.0x10" 70-95 78 755 [9]
4 23x10" 24 0.24 612 [11]
5 4.0x107 111 80 479 (5]
6  1.3x10" 96 150 NR  [15]
3.0x10"7 42 This
1.0x10"® 20 108 23 work
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Fig. 5 Transfer characteristics of the Ga,0; MOSFET
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Fig. 6 Three-terminal off-state breakdown characteristics for
the G3203 MOSFET
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