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Comprehensive study of components affecting extrinsic transconductance in Iny,Gay;As
quantum-well high-electron-mobility transistors for image sensor applications

Seung-Won Yun' and Dae-Hyun Kim"*

Abstract

The components affecting the extrinsic transconductance (g, ..,) in Iny7Ga,3As quantum-well (QW) high-electron-mobility transistors
(HEMTs) on an InP substrate were investigated. First, comprehensive modeling, which only requires physical parameters, was used to
explain both the intrinsic transconductance (g, ;) and the g, .., of the devices. Two types of In,;Ga,;As QW HEMT were fabricated
with gate lengths ranging from 10 pm to sub-100 nm. These measured results were correlated with the modeling to describe the device
behavior using analytical expressions. To study the effects of the components affecting g,, ;» the proposed approach was extended to
projection by changing the values of physical parameters, such as series resistances (R and Rp), apparent mobility (z4, ,,), and saturation

velocity (Vya).
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Fig. 2. Cross-sectional schematics of the (a) long-L,, (b) short-L,
In,,Ga,3As QW HEMTs.
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Fig. 3.(a) g, .. characteristics at Vpg = 0.8 V, for the fabricated
devices with L, from 10 mm to 20 nm, and (b) the measured
on-resistance (Roy) against L, values of the fabricated
devices.
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Fig. 4. Measured g, ... and extracted g,, ;, as a function of L, for the
fabricated devices at Vgs — Vi = 036 V and Vps = 0.8 V
(symbols), along with physical modeling.
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	이미지 센서 적용을 위한 In0.7Ga0.3As QW HEMT 소자의 extrinsic trans-conductance에 영향을 미치는 성분들의 포괄적 연구

