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Zakladnymi cielmi projektu bola priprava polovodiCovych nhanomembran, ich prenesenie na
nahradny substrat, preskimanie ich vlastnosti a priprava modelovych suciastok na ich baze.
V ramci projektu sme zvladli pripravu a separaciu nanomembran na baze GaAs od hrubky
asi 70 nm a ich prenos z vodného roztoku na hostitel'sky substrat, zvyCajne zafir. Pre proces
uvoliovania membran horizontalnym odleptavanim AlAs medzivrstvy bol vyvinuty viastny
leptaci postup. Na nanomembrane na baze GaAs s dvojdimenzionalnym elektrénovym
plynom hrubej asi 150 nm, prenesenej na zafirovy substrat, sme pripravili funkéné HEMT
tranzistory. Porovnania elektrickych vlastnosti tychto tranzistorov s rovnakymi, ale
pripravenymi na tej istej nanomembrane pred jej separaciou, ukazali takmer zhodné
charakteristiky. Pomocou nanomembran sme zvladli pripravu MEMS rezonatorov
prenesenim GaAs vrstiev, hrubych asi 500 nm, na zafirovy substrat s vyleptanymi |6zkami
pod rezonatormi. Standardnym procesom sme potom na rovnej membrane nad |6zkami
pripravili a preleptali rezonatory, v su¢asnosti sa tieto pripravuju na merania.
Trojdimenzionalnu Hallovu sondu sme sa pokusili pripravit prenesenim nanomembrany na
GaAs substrat s vytvarovanymi pyramidami, narazili sme vSak na problém nedokonalého
prifnutia membrany na hranach pyramid. Problém sme zacali rieSit nahradenim pyramid
pyramidalnymi jamkami, nanomembrany nad jamkami sa vytvaruju planarnym procesom a
nasledne na stenach vytvoria 3D Struktdru. V ramci projektu boli pripravované tenké
organické vrstvy P3HT pre senzorové aplikacie a Studované ich zakladné fyzikalne
vlastnosti.
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This project has been focused on the preparation of semiconductor nanomembranes, their
transfer to host substrates, and processing of prototype nanomembrane devices. We
successfully prepared and transferred GaAs-based nanomembranes to host substrates. The
nanomembranes were 70 nm thick or thicker. They were transferred from a water solution to
host substrates, usually sapphire. To release the nanomembranes from their original
substrates, a horizontal etching process of an AlAs interlayer was used and optimized for
our purposes. We prepared HEMT transistors on 150 nm thick nanomembranes of a GaAs-
based heterostructure on sapphire. HEMTs were also prepared on the same heterostructure
before separation for reference. Both types of device exhibited characteristics that were
nearly identical. We have also successfully processed MEMS resonators on 500 nm thick
GaAs nanomembranes transferred to sapphire substrate with predefined etched cavities by
a standard lithographic process over the cavities. The resonators are currently being
characterized. We also tried to prepare a three-dimensional Hall probe based on
nanomembranes transferred to GaAs substrates with predefined pyramidal objects.
However, we encountered a problem because the nanomembranes did not attach perfectly
to the facets of pyramids. To sort the problem out, we have switched from substrates with
pyramids to substrates with predefined pyramidal holes. The nanomembranes will then be
processed in a planar process and subsequently shaped to form a 3-D Hall sensor
structure on the facets of the pyramidal holes. Thin organic P3HT films were prepared for
sensor applications and studied their basic physical properties.
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