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Abstract: The study of High Electron Mobility Transistor(HEMT) devices is very important in many
fields and is also of great significance for promoting the application of terahertz. In this paper, the
structure of a double &-doped GaAs HEMT has been analyzed. Multi-layer structure of a double &-doped
GaAs HEMT, which contains the buffer layer, the channel layer, the planar doped layer, the isolation layer
and so on, is prepared by molecular beam epitaxy. The multi-layer structure has been studied using X-ray
diffraction and transmission electron microscopy. Results of the Hall measurement indicate that the sheet
density and mobility of 2DEG are 1.82 x 10" ¢cm™ and above 6 520 em™ V'''s™', respectively.
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AR E, i K —)24 20 nm 1Y AlGaAs. 2) Wil)Z2: BRE 4T Fig.1 Structure of HEMT
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JEANIB %, TN R SR A A A 2 R R BN BOE AR, AR 4 AR 98 2 R LR B R AR R LB gk
Z0H) . HEMT #2285 — Bl 20 nm, BARWEE N 5.0x107 cm™, 5) 12 HEMT 55 I B 5 6 RHE i
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Tablel Structural parameters of HEMT

spacer

materials thickness/nm doped density/cm™

cap GaAs 40 6.0x10"®

etching bar AlAs 1 1.0x10"
etching barrier GaAs 5 —

Schottky barrier Alp,Gag 73As 20 5.0x10"7

Si d-doping Si — 3.5x10"
insulating layer Al Gag73As 4 —
channel Ing,Gag 75As 12 —
plane Alg22Gag 13As 4 —

doping layer Si — 1.0x10"
buffer3 AlyGag73As 20 —
buffer2 Al 2Gag73As/GaAs superlattice 210 —
bufferl GaAs 500 —

substrate S.I GaAs —
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(4 3%t 400 CARIR BUAL BRG A AR K =, As I 24 X E N 850°C, 7E As SURMRYT T 58 1 Ak B i B
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Fig.2 Multi-layer surface topography of HEMT Fig.3 Multi-layer XRD of HEMT
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Fig.4 TEM of HEMT
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