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GaN
AIN
GaN
AIN X5SLs
GaN
AIN
GaN
AIN
GaN
AIN

GaN#JiHJ/Z 100 nm

GaN ~2.5um

(0001) #5413+ e

1SS SRS R E R

TR EE FRATT ] A T A A A fE AlGaN &
G T 5 A A A A AL S BE 5 & AlGaN/
GaN # &2 HEMT 45k FF 5. I Rh 3 22 258 HEMT #f
i GaN EE 2R K SR IR Fr — B SR 45 4 i
AlGaN & 4 3 & 0 i o 5 B W o AIN 2 AN
GaN 2R R MR R 2 RS0 AL H . M55
LR EARE T ALTE 36% F1 40% TG A~ Al 4H 43 19 KR 5
C1 il C2, /8 A% S5 A0 S 2 b o AL 45 DO A, 4 22 )22 4y
WK S B AIN(1.7 nm)/GaN (3.0 nm) (S1),5
JE ] AIN(1.9 nm)/GaN (2.8 nm) (S2-1),5 J& 11

AIN(2.1 nm)/GaN (2.6 nm) (S3) fl 4 i #] AIN
(2.4 nm)/GaN (3.6 nm) (S2-2) #B W #& & 4 B
L. Hoh RESE S2-1 I S22 24k AL 431 40% .
B AT HEMT 45 #9051 22 2 BRI 0 24 nm
LA FE I AN R GaN 2. WHE 1 7R k8 b A%
WG S BN KE R ZR. T TMAIL
FEAE A R P TS L, A2 K ALGaN I J i 28 A
70 mbar'®"’ (1 bar =10’ Pa).

AR5 A, M O B X8 & AT A A
(HRXRD) > SRAE A iy it 14 BT &, AIN/GaN i & A%
L5491 AlGaN/GaN & 48 45 k4 HEMT A & h (9
AlGaN [ JEBE AN AL ZH 53 #8 iy XS AR AT 3 Y -
2 0 A B T B (AFM) SR 0
B it 2 THT A RELRE B, 0 A XS S pum x S pum, fiff
JH 2 R BELIN A0 e G R LB Dy 1A AR
2 DEG fkaiz Fe e, 6 An i A9 Y 78 B8 0% (VDP)
& 7 H b 2DEG (1% i (300 K) i 5% 3R B

3. L& RV R

WX BT A RE S GaN 28 pft 2 (0002) 1 (10—
12) 5 T HE 45 T X FR AR X AR o $130. TSR T
[F) B (1 A K 4 2,6 /B B GaN 28 it 2 5 ik i A
TRAT S50 2 008 5 AR 25 Rk, i 45 SR A FE R 1 .
GaN (0002 ) 177 §F W& 9 2 & 9% & 250 arcsec /£ 4,
(1012) 47 4 W 119 2 5 96 K 460 arcsec B 3T , ¥ W]
GaN 4Pt |2 &5 & it 3 50 4

1 BEMH C1,C2,S1,52-1,83,52-2 GaN U 55, % i HURE HE , 9022 oL LA K 2DEG s -5 B %6 B T oy e ) 1) Bt 4%

GaN XRC FWHM/ arcsec

RMS FL 2 P fiE (300 K)
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(002) (102) Jnm n,/10% cm =2 w/ (cm?/Vs)
C1 36 255 461 0. 423 269 1.5 1554
2 40 253 471 0. 494 408 1.6 976
S1 36 259 465 0.227 274 1.6 1409
82-1 40 253 465 0.243 263 2.2 1132
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AlGaN 32 ) Jy 2 24 nm; a) AIN(1.9 nm)/GaN(2.8 nm) x5; b) AIN(2.4 nm)/GaN(3.6 nm) x4.
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Growth and character stics of AIGaN/GaN HEMT structures
with AIN/GaN superlattices as barrier layers”

Ding Guo-Jian" Guo Li-Wei Xing Zhi-Gang Chen Yao Xu Pei-Qiang Jia Hai-Qiang
Zhou Jun-Ming Chen Hong

( Beijing National Laboratory of Condensed Matter Physics, Institute of Physics, Chinese Academy of Sciences, Beijing 100190, China)
(Received 8 December 2009 ; revised manuscript received 22 December 2009 )

Abstract
We report the growth and characterization of AlGaN/GaN heterostructures with AIN/GaN superlattices as the barrier
layer. It is found that the surface morphology of the heterostructure is greatly improved compared with those using the
conventional alloy AlGaN barrier layer. Meanwhile, electric properties of samples with high Al composition ( =40% ) are
superior to the conventional alloy sanples. Low sheet resistance (251 Q/[]) is obtained for our samples with 40% Al

content.

Keywords: AlGaN/GaN heterostructure, AIN/GaN superlattices, two dimensional electron gas, high electron mobility

transistor
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