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Abstract We were demonstrated the realization of compatibility of extremely low gate leakage current and low source
resistance with Si ion-implanted GaN/AlGaN/GaN surface-stabilized high-electron mobility transistor (HEMT) without any
recess etching process. The source/drain regions were formed using Si ion implantation into undoped GaN/AlGaN/GaN on
sapphire substrate. Using ion implantation into source/drain regions with energy of 80 keV, the performances were
significantly improved. On-resistance reduced from 26.2 to 4.2 Q-mm. Saturation drain current and maximum

transconductance increased from 284 to 723 mA/mm and from 48 to 147 mS/mm.
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Fig. 1. Schematic diagram of I/I GaN/AlGaN/GaN HEMTs
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Fig. 2. Simulated impurity profiles of Si ion implanted

source/drain regions.
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# 1 AlGaN & GaN/AlGaN/GaN AR 0 B & 4 M 5

Table. 1. Comparison of DC characteristics of AlGaN/GaN and GaN/AlGaN/GaN

Sheet Resistance p, Specific Contact Gate
Material [Q/o] Contact Resistance Resistance Leakage
2DEG I/l Region pe [Qem® | R [ Q-mm | Vi [V]*
u-AlGaN/GaN 520 199 1.3 x10°° 0.13 40
u-GaN/AlGaN/GaN 525 164 5.7 x 107 0.10 >280

*Ion Implantation: Si* 1.0x 10'° /cm? at 80keV

Gate leakage V, [V] is defined at gate leakage current of 1 pA
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Figure 5. Components of on-resistance of I/l GaN/AlGaN/GaN
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