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Fabrication of semiconductor field effect transistor based on a
flexible stencil

JIN Yaru, YU Jiaxin
(School of Optical-Electrical and Computer Engineering, University of Shanghai for
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Abstract: In order to overcome the problems of traditional fabrication of semiconductor field
effect transistors (FET), such as material damage, limited alignment accuracy, the difficulty of
transferring the electrode and high cost, a fabrication technique of semiconductor FET based on a
flexible stencil technology was proposed. Ultra-violet lithography technology can be used to
fabricate the flexible stencil. Then, the stencil was directly scooped up, heated and dried. The metal
was deposited by ion beam sputtering technique, and N-channel depletion FET was obtained by
transferring semiconductor CdSe nanobelts to the electrode, which confirmed the functionality and
the feasibility of this technique. The technique has low cost and low material damage, and it

provides a new way to fabricate integrated semiconductor devices.
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Fig.1 Geometric structure of stencil
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Tab.1 Parameters of the electrode pattern

EIRME  d/um  dfum  dypm  dypm  ppm
ROWI1 40 200 800 400 150
ROW2 40 200 800 400 150
ROWS3 50 200 800 400 150
ROW4 50 200 800 400 150
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Fig.2 Schematic diagram of process flow of the device

fabrication
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B3 CdSe MAXHEMAUN BEEFATEE
Fig.3 Schematic of CdSe nanobelts backgate field effect
transistor
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Fig. 4 Optical micrographs of channels with

different sized stencil

P 5 S W A A4 FUR P 3 DO RR 42 SR i 7
Jetr BB T RIEIR . FTRDNEER], TIRRE RS

A A IR “HRh T IR, BRI 2 1E]
WA —WEEE, kAT RERERIRN.

=

(a) JUARE I

(b) DI &R R
B 5 NEmEUSENRERIEHtFEREE

Fig.5 Optical micrographs of rigid shadow masked channels

before and after metal deposition
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Fig. 6 Optical micrographs of stenciled channels before and after treatment and CdSe nanobelts and PL spectra of CdSe nanobelts
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