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In this work, allamellaewere prepared using FIB. To protect the sensitive upper layers of the sample
during preparation, a protective platinum (Pt) layer was depasig&ubsequently, deep trenches were
carved next to the Pt bar using the gallium beam at 30 kV, creating a freestanding thick lamella. Once
the lamella was fully isolated, it was attached to a copper TEMgnalfusing a micromanipulator. The
lamella washen thinned on both sides with the gallium ion beam to a thickness of approximately 50
100 nm. Thinning was performed in several steps, with voltage and current gradually reduced to
minimize surface amorphization and gallium implantation. The lamellae wetegoarallel to the

sample's edge in alignment with the structure orientation.
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The TEM analysis was performed using a STEM/TEM JEOL JEM 2200FS microscope (JEOL company) at
an accelerating voltage of 200 kV. This microscope is equipped with a field engjgsidFEG), two

darkfield STEM detectors (BEFTEM), a brigHield STEM detector (BFTEM), a 1k CCD camera, as

well as a Bruker energy dispersivea¥ spectroscopy (EDX) detector and an energy filter for material

analysis.

The TEM images included inglwork were obtained in scanning mode with the brifjetd detector.

In addition to imaging, elemental analysis was conducted using energy dispersiyepectroscopy

(EDX). The EDX analysis employed a Brukefre®l2letector capable of detecting cleaateristic X

rays emitted by the sample upon electron beam bombardment. Specific areas of the sample were
scanned with a focused electron beam, approximately 0.7 nm in diameter. The resultiggpectra

YR StSYSydalf YI LA ¢S NBtsditwaref facilitaing actzirakeydantificatidiz] S NI &

and elemental composition mapping across the sample.

All TEM measurements and analyses were conducted by Dr. Ines H&ls#ensed the STEM/TEM
microscopeat Humboldt University, Berljprovided by PrafChristoph Koch. FIB lamella preparations
were carried out by Adnan Hammud at the Fktaber Institute of the Max Planck Society, and Holger
Kropf atthe HelmholtzZentrum BerlifHZB)
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Photolithography plays a crucial role in semiconductor fabrication, with conventional lithography and
direct laser writing as two commonly utilized techniqué@snventional lithography involves the use

of a 350 nm ultraviolet light source to transfer patte onto a photoresistoated substrate through

a glass mask patterned with chromium structures. In contrast, direct laser writing lithography employs
a 375 nm laser beam to expose patterns directly onto the photoresiated substrate without the

need fa a physical mask, allowing for rapid modifications to mask deflgig

For our work, we utilized theonventional lithography process for th&rl Suss MA6 UV mask aligner
at the TU Berlirleanroom Figure22a). The exposure masks for the conventional lithography process
were tailored to meet the specific project requirements and wereated using the IPKISS software
package in Pythoifil32]. An example of a conventional lithography mask is showfidgnre22b.
Additionally, we usethe DWL66+ direct laser writer from Heidelberg Instruments at IREBig22c).
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Chapter 3: Baclkated thin film
transistors with an @aQ channel
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Chapter 4: Investigation of the transistor
metal contact
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