XeF, gas-assisted focused-ion-beam etching of InSb quantum wells for
rapid prototyping of semiconductor nanodevices

Advanced < UNIVERSITY OF
Technology D. K. Shearer!, M. Masteghin?, D. C. Cox?, S. K. Clowes* D), SURREY

lﬂStlt“te 'Advanced Technology Institute, Department of Physics, University of Surrey
’Advanced Technology Institute, Department of Electrical and Electronic Engineering, University of Surrey

Aim: To develop a novel fabrication technique for rapid RESUItS
prototyping of nanodevices from InSb quantum wells _ s cing - SEM images taken | — | = SEM image of
LU L _ . | trenches made
bodi at a 55° angle of _ » 30kev xcr2 [P ing Xe (left) and
f etches made using = e | using Xe (left) an
BaCk rou nd T Xe plasma FIB E- e taken from ; XeF, (right) etching.
g _ . _ . _ s milling with a beam § ¢ 10keV XeF2 the. : Etching parameters
Standard fabrication techniques for making nanodevices from " energy of 10keV, G poflllometry F ' were 30keV beam
semiconductors are complex, time-consuming and require e “ T, EEEER eV 30keV RS resUlts » energy. 100pA )
photomasks which are expensive. We explore the use of focused | Em—— without (right) and S | 181?;;2? :imaen
ion beam (FIB) lithography for the nanomachining of devices from SCEEEEETEEE 2;'2 irszc?io:orme echtime min Xe XeF, L
InSb quantum well materials. The FIB instrument uses a beam of , , Ut : h width
ions to remove atoms from the sample surface. This flexible XeF, chemistry increases etch rate, produces Resolution of 540nm trench widt
technique is a 'direct-write' method, making fabrication quick as higher resolution features and less sputtered achieved with XeF,, 100pA beam
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* The Xe plasma FIB was used to etch
trenches into the InSb quantum wells

* Various beam parameters and the addition
of a fluorine chemistry (XeF,) was explored
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images were taken and the surface scanned
using a profilometer to assess etch depth

and qualit nanoscale quantum devices. InSb has low effective mass, high
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