H40E A6 Hr ot Vol. 40, No. 6
2013 4F 6 ] CHINESE JOURNAL OF LASERS June. 2013

AIN PR B8 2%F MOCVD 451 A1GaN/AIN/GaN
HEMT #4 B} L 22 Pk 1) 535 Min)

oAl MEE & E' OZPE et RIS KRR REIW
(TR T S LR SR AR IR i 10121
B M AR K G DS 03 A 215123

BE RHASEAILS WA RITR (MOCVD) J5 i il 4 1 4 [ AIN B 88 2 5 1 AlGaN/AIN/GaN 2514
FIE B FIEB R SRS (HEMD ME ., #1587 AIN 220 HEMT M8 2= Re vk i s . AIN B )2 R 2
9 1.5 nm ) HEMT # B, 4 7k B RAE R R 405 ] 1. 2 X 10" em™* 1 1680 cm®/ Vs, Jy e s BHAL =
310 Q. KB T HEMT ok R AF M s M RE . JRF J7 B B 0 e 40 9 XS R A7 S K 45 2R 7R HEMT Mokt
BEUF 14 2R THI W 5 A0 S5 T 45 SRV L AT 1) S SO 4 LT LA R T8 R HEMT MBI — 4l SR R B R

XK MR AIN; SR FEBRLEE; H¥AEWR; e 7R 38F

hESES TN386; 0782+4.9 XEARIRED A doi; 10.3788/CJL201340.0606005

Influence of AIN Interfacial Layer on Electrical Properties of
AlGaN/AIN/GaN HEMT Materials Grown by MOCVD
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Abstract AlGaN/AIN/GaN high electron mobility transistors (HEMT) structures with AIN interfacial layer of
various thicknesses are grown by metalorganic chemical vaper deposition, and their electrical properties are
investigated. The HEMT sample with an AIN layer thickness of about 1.5 nm shows a highly Hall mobility of
1680 cm’/Vs with a low sheet resistance of 310 ., and high two-dimensional electron gas (2DEG) density of
1.2X10" cm ? are obtained at room temperature. indicating good electrical properties of the HEMT material.
Furthermore, the results from atomic force microscopy and high resolution X-ray diffraction measurements confirm
that the samples possess well surface morphology and heterostructure interface. Thence, the well heterostructure
interface enhances the 2DEG density and mobility of the HEMT materials.
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Table 1 Test results of HEMT materials with different AIN growing times

Sample AIN grown time /s Mobility /(em?*/Vs) 2DEG density /(10 em ™) R./Q RMS /nm
A 0 1090 0.974 588 0.24
B 60 1310 1.17 369 0.91
C 90 1680 1.2 310 1.22
D 120 1290 1.31 407 1.31
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Fig. 2 2DEG mobility and density as a function of
AIN growing time
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