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Summary. With the development of power electronics industry, silicon-based devices have
gradually approached their physical limits. In order to meet the increasingly strict require-
ments of the working environment, the third generation of semiconductor GaN materials
stand out, which has the excellent characteristics of large band gap width and high break-
down field strength.It is expected to be applied in high frequency and high voltage power
electronic devices.

BEE D TAT LA W R R, REIEAR A DA R W E L YRR, N T
TAERBE AN B R, = FE GaN R Em HH, ©HEREHTE. &
At REEE. AN T &8s BB a8, SO S Re IR e e 1
M.

A S A S Pk B BRIV SRR K . s b, ROk 20 4E,
AFRAEURTHFETTIE G INZ) 40 %, Jmis B 778 o5 BT FH REIR M B4 (Riik 60 %) o Lt
ZAER, HHARETRIEMESLSEY . SR, BEE & S E i,
HHEME CANRH A TE, BAmGF®R. SE TR RS AN BRI 5|
THARNRRER, BUEBETHRAERN T HE = FAREAM AR S Z —, GaN
HEMT B S IR & el AR M 5 R SR, e, sl
RN RE SIS E A ZHNA, 2 H AR SR 5 o8 .

2L N Y, GaN 5351 45 HEMT 2845 1 T SEPEJC N ocE . BT IRAL SR RE S T
R 2DEG, BIMEAE RS R RIS IET RS, 23T SIRAS, XFE—K,
BT EZ IR, JF A S AN R RE. R, WA A (HE5E
) HEMT #3442 A EEH

[EJ A T AR A LA G DA R R R R F TR A ), 7 LR A HR A T
= K M RERESNNTZ . E AL IRFIM R A AR [FII,  BE A5t i ) 21 5
FE, M IA B BRI FL IR RN o o AT S A XU H A

AR SEEG R MRS, 12 F A R ZI ok AR T 5 1) A1GaN #4522 211
JE R SRR MR ™ 7 VA TE TR 2DEG VRS, BEEE ZI RIS N, 2DEG BT AR, A
R R BE 2 IE M RAS, ScBlibaml, sfFas e 2.

Dielectric

S ﬁ ﬁ D
G Passivation

AlGaN barrier

Recessed gate 2DEG

GaN buffer

Si substrate

P 1T A e i K 2 stk ai s A

MRS ZI R A 7 TCP FvkZI 1, WS 40h RF-65W; 1CP-220W; C1,-60 sccm;
BC1;-10 scem, £ 2 RKEE R A1S AlGaN ZIihiE 2] 9nm/min. AFM HEEE I

146



SR 3. TZPREEAS: Gmz, AR MMz, BRI
e k M UE AL, 2 AR S

Height Sensor 10.0 ym

K 3 AFM H51 14

SIS T GaN SMEJZ Y AlGaN %522 /2 K2 22 nm, AR T 4 ZHAN R Z1 P ]
v PRI LU S, AR S SR A A, HL R %I 2 min 45 s (128 R H

Eli@]? 2V, SEHERZEE M EIL 350 mA/mm, HESEEHGE 16.1Q-mm. MR
g 4.

500 400
—2min30s-MS Vgs =3V
400 L —2min30s-MIS Step=-1V
—ZinEMSS-MS 300 -
E 300 —2min45s-MIS k L
E 200 R0N7161§2mm
£ 200
) 100 100~ ’['
,'(ll /
’ + 2 0 2 4 0 = '
0 5 10 1
Ves (V) Vps (V)
B 4 FE A5 22 Kl 5 ZI0h 2mindSs 25484 e h 2

H BRI 5 = A0 SAIRE], GaN 5 HEMT Zh 5278 [ bR (10 & & 7 1R E

o I HT BRI St ORI SG IR BIR . IX R HES) L 77 L AT ML Y TG
K.

Z5 R
Lok & X, MEL. GaN mH T TR ERAEKENHARER]D]. B IOEFHEAR,
2008(12):66-69.

2.He Y, He Q, Mi M, et al. High breakdown electric field MIS free fully recessed-
gate normally-off AlGaN/GaN HEMT with N2O plasma treatment[J]. IEEE Journal of
Emerging and Selected Topics in Power Electronics, 2019, PP(99):1-1.

147



