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An industry-friendly approach  to fabricate III-V vertical FETs is 

demonstrated, focusing on n+/i/n+ InGaAs stacks grown inside wide-

field trenches defined in an oxide layer (field oxide) on 300 mm Si 

wafers. Two concepts of vertical nanowire patterning are evaluated here, 

namely: “III-V etch first” and “III-V etch last”. The latter approach is 

shown to have some key advantages, providing not only a superior 

profile for the nanowires but also enabling a simplified integration flow. 

A cyclic methane/hydrogen-based dry etch recipe run in combination 

with wet clean has been developed to obtain 160-170nm tall InGaAs 

nanowires with CDs of about 30-35 nm. Oxygen-based passivation 

applied in plasma steps is shown to provide a better profile control 

compared to an ozone-based passivation utilized during wet cleaning. 

Finally, an optimization of the field oxide recess step is proposed and 

demonstrated in order to improve the flatness and control of the layers 

surrounding the vertical wires structure and simplify the further vertical 

flow processing. 
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1. Introduction 

Silicon FETs are currently dominating in all logic applications, which is not only due to 

the fact that Si-based technology is a very mature one but also due to an excellent vista of 

performance boosting options that are working well for Si-based transistors up to now. 

However, following the scaling trend there’ll be a moment when critical dimensions 

(CDs) and pitch will become so tight that common boosting techniques applied in Si-

based FETs could not work any longer. At this moment in time, alternative 

semiconductor materials with better intrinsic properties could pave their way to digital 

electronics of various logic applications.  

The III-V materials are known to have the potential for high performance nFETs, while 

the Ge could be a good candidate for pFETs. Another niche could be linked to TFETs, 

where III-Vs appear to be very promising candidates as well [1, 2].  

Introduction of such materials at more advanced technological nodes (below 5 nm) would 

be expected to occur together with a gate-all-around (GAA) architecture, a concept first 

adopted with silicon channels, see about Si GAA MOSFET in [3].  As it was mentioned 

in [4], vertically oriented GAA transistors (VFETs) could be of a natural choice at 

advanced technological nodes. That is why, development of a wafer-scaled industry-

friendly fabrication technique is currently of interest to enable studying the properties of 

III-V VFET prototypes (and/or vertical TFETs).  

 

2. Experimental 

The n+/i/n+ III-V stack was grown in wide-field trenches (~100nm wide) by means of 

CVD epitaxy replacing the original Si in shallow trench isolation (STI) structures. It 
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