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１．概要（Summary） 

This study demonstrates HfO2 on InAs QW-MOSFETs 

with an AlN interfacial passivation layers. The device 

shows very good electrical characteristics, including low 

leakage current, subthreshold swing of 90 (mV/dec.) and 

DIBL of 80(mV/V). 

 

２．実験（Experimental） 

【利用した主な装置】 

electron beam exposure system, Electron-Beam 

Lithography Software 
【実験方法】 

The process for the InAs QW-MOSFETs including mesa 

isolation, e-beam lithography (EBL), the device cap layer 

removed in the EBL defined area, high-k gate dielectrics 

deposition and post deposition annealing, definition of 

contacts area and the removal of dielectrics, Metallization 

of S/D contacts and pads, Gate definition by EBL, and 

Gate metallization. The cross-section of photoresists for 

cap recess step was shown in Fig. 1. 

 
Fig. 1 Cross-section image of cap-recess E-beam 

lithography. 

 

３．結果と考察（Results and Discussion） 

Fig. 2 and 3 show DC characteristics of the HfO2 InAs i 

QW-MOSFET. The results show AlN passivation layer can 

enhance interface quality and reduce Dit. The AlN 

passivation layer and NH3/N2 PRP treatments enhances the 

maximum current by 30% as shown in Fig. 2 and enhances 

Gm,max by 41% as show in Fig. 3. Subthreshold behavior 

is shown in Fig. 4. It proved that inserting an AlN layer and 

PRP treatment can increase gate controllability and S.S is 

improved from 120 mV/dec. to 90mV/dec. by using 

NH3/N2 gases. PRP treatment can not only smooth the 

interface between HfO2 and InAs but also improve high-k 

quality by passivating the traps/defects inside the oxide. 

 
Fig 2 IDS versus VDS of HfO2 InAs Quantum Well 

MOSFETs.  

 
Fig 3 IDS(solid line) and transconductance Gm(dash line) 

against VGS of HfO2 InAs QW-MOSFET. 



 
Fig 4 IDS versus VGS subthreshold swing characteristics of 

HfO2 InAs QW-MOSFET  
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