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High-current-density enhancement-mode AlIGaN/GaN
HEMT based on superlattice structure

XIA Yuanzhi, WU Chunyan, ZHOU Shigang, QIAN Junhan, YU Yonggiang
(School of Microelectronics, Hefei University of Technology, Hefei 230601, China)

Abstract; The recessed gate is a common technique for achieving enhancement-mode AlGaN/GaN high
electron mobility transistor(HEMT). However, as the etching of the underlying AlGaN progresses,
the polarization effect will be weakened, leading to a decrease in two-dimensional electron gas(2DEG)
concentration and a significant reduction in current density. This paper proposes a recessed gate metal-
insulator-semiconductor(MIS) structure with a superlattice(SL.) layer under the gate. By introducing
a4 nm GaN/1 nm AIN SL layer between AlGaN and GaN, an additional layer of 2DEG channel is
added to improve the electron density. Effects of recessed depth, gate medium and SL layer on device
current density were simulated by using Silvaco TCAD software. The results reveal that for an
AlGaN/GaN SL-MISHEMT featuring a 5 nm HfO, gate dielectric layer and a SL layer(4 nm GaN/
1 nm AIN), the threshold voltage V, is 0. 14 V, while the current density I reaches 1 014 mA/mm
(Va=10 V, V=10 V). The threshold voltage is increased by 3. 28 V when compared to a conven-
tional AlGaN/GaN HEMT(V,=—3.16 V), and the current density is increased by 24% when com-
pared to AlGaN/GaN MISHEMT without SL layers.
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power device simulation
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