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Motivation System concept

Deep-Level Optical Spectroscopy (DLOS) enables the characterization of electrically
active defects across the semiconductor bandgap. However, applying DLOS to wide-

and ultra-wide-band-gap semiconductors requires optical excitation extending into
the deep ultraviolet while maintaining high spectral purity. This places demanding

Components:

B Light source — Energetig EQ-99X LDLS

B Monochromator — Freiberg Instruments DPM 100

B Stage — Instec Cryo Stage + T-Controller 80 - 600 K
B DLTS - PhysTech FT-1230

requirements on the light source and wavelength-selection system. Here a preliminary
MCTS measurement on 4H-SiC is presented as the first stage of the optically-enabled
DLTS-platform development.
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4H-SIC — epilayer

Semi-transparent sample design and top view in a microscope

Sample design

Unlike conventional DLTS, MCTS and DLOS samples require a special preparation to

enable optical excitation of the deep levels. The semiconductor material has to be Wavelength: 175 - 3100 nm

Energy: 0.5 -7/7.3 eV
108 stray-light suppression

exposed to the irradiation via a window and have an ohmic contact to apply bias.

We have designed and tested specialized semi-transparent samples with a Ni-capped
window surrounded by an Au ring with a pad for bonding of the sample. The

Double Prism Monochromator developed by Freiberg Instruments
transmission at 365 nm wavelength is 35% as measured.

MCTS Spectra
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emperature (K)
MCTS temperature scan of the 4H-SiC sample. The amplitude is obtained via
the first sine coefficient b1
Results Summary

Designed a DLOS-enabled system with a wide range Monochromator

A MCTS temperature scan measurement on a Schottky 4H-SiC diode was performed

as an initial end-to-end commissioning test of optical excitation, pulse as primary Light Source, targeting UWBG-materials

synchronization, and transient acquisition. The single observed peak at just below Integrated a new FI Monochromator into the existing DEIS system

139 K is a well-described B¢; minority-carrier trap in 4H-SIiC [1,2, 3]. It originates from . . | :
_ | o o Established semi-transparent contact fabrication solution
implantation damage and corresponds to a substitutional B atom in Si.

Performed a MCTS measurement on 4H-SIC as an Initial benchmark of

First development stage of an optically enabled DLTS platform has been completed the integrated optical system
successfully as demonstrated by a fixed-wavelength MCTS benchmark on 4H-SiC.
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