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１．概要（Summary） 

60-nm InAs HEMT with In0.7Ga0.3As/InAs/ In0.7Ga0.3As 

composite channel were fabricated and characterized for 

cryogenic low nose amplifier applications. 

 

２．実験（Experimental） 

The four-fingered 0.06x50um
2
 devices with InAs channel 

and LSD of 2 um were fabricated following typical HEMT 

process with optimized gate recess and gate sinking; fine 

gates exposures were obtained by e-beam lithography 

(JBX-6300 at Tokyo Tech). 

 

３．結果と考察（Results and Discussion） 

The device exhibits Idss = 41.8 mA (209 mA/mm) and peak 

gm = 126 mS (630 mS/mm) at VDS = 0.5 V. The 

well-behaved pinch-off and favorable current saturation 

indicated that the composite channel is beneficial to the 

suppression of severe impact ionization in InAs channel.  

 

Fig. 1 Output characteristics. 

 

Fig. 2 Transfer characteristics. 

 

The device also exhibits subthreshold swing of 93 

mV/decade at VDS = 0.5 V, indicating that the InAs 

HEMT is also suitable for sub-10-nm low-power and 

high-performance logic applications. The cryogenic 

RF performance will be evaluated in the future. 
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