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Syllabus of Energy/Environmental Materials

Korea University MSE program offers energy/environmental materials courses
with an emphasis on enhancing the fundamental major knowledge of organic
and inorganic materials. The courses consist of core subjects that are essentially
required for the fields of energy system and environmental, which are
increasingly important in the 4th industrial revolution such as ESG(Environmental,
Social, Governance).

Courses for sophomores include Engineering mathematics, Physical chemistry,
Structural properties of materials, Electrical, optical, and magnetic properties of
materials, all of which are essentially required core courses to enhance general
understanding of materials science and engineering. In addition, Introduction to
organic materials and Introduction to ceramic materials are recommended for
the understanding each material which frequently employed in energy and
environmental area. Moreover, Numerical analysis for materials is recommended
for understanding the properties of materials based on numerical data.

Courses for juniors include Thermodynamics of materials and Electronics and
semiconductor science & engineering, both of which are essential for
understanding behaviors of atoms and electrons in materials. X-ray
crystallography, Electronic ceramics, Semiconductor materials, and Phase
Equilibria are also recommended as major courses for advanced understanding
the core structure of energy/environmental materials. In addition, Thin-film
engineering, Thermal transfer/diffusion, and Solid state physics are recommended
for in-depth learning of materials syntheses (such as crystal growth, synthesis
under vacuum) and materials properties (such as thermal diffusion or carrier
dynamics) on energy/environmental materials.

Courses for seniors include Energy-environmental materials and Electronic
material processing. These courses support understanding energy/environmental
materials related to various topics like manufacturing processes, technical issues,
solutions, and applications in actual industries. Moreover, Electromagnetism,
Organic materials processing, Nanomaterials, and Applications of electronics
materials are also recommended as major courses. Moreover, senior students
mandatorily take Capstone design to work closely with a professor on a
research paper by designing experiments and analyzing data, aiming at applying
their in-class knowledge to research work in a laboratory.
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Syllabus of Informative/Electronic Materials

Korea University MSE program offers informative/electronic materials courses
with an emphasis on enhancing the fundamental major knowledge of display
and semiconductor materials. The courses consist of core subjects that are
essentially required for the fields of metaverse and neuromorphic, which are
increasingly important in the 4th industrial revolution and new-normal era.

Courses for sophomores include Engineering mathematics, Physical chemistry,
Structural properties of materials, Electrical, optical, and magnetic properties of
materials, all of which are essentially required core courses to enhance general
understanding of materials science and engineering. In addition, Introductory
organic chemistry, Introduction to ceramic materials, and Introduction to organic
materials are recommended for understanding organo/inorgano displays and
semiconductors. Moreover, Numerical analysis for materials is recommended for
understanding the properties of materials based on numerical data.

Courses for juniors include Thermodynamics of materials and Electronics and
semiconductor science & engineering, both of which are essential for
understanding behaviors of atoms and electrons. X-ray crystallography, Electronic
ceramics, and Semiconductor materials are also recommended as major courses
for advanced understanding the core structure of semiconductor devices. In
addition, Thin film engineering, Thermal transfer/diffusion and Solid state physics
are recommended as major courses for in-depth learning of phase equilibrium
and transformation of structural materials.

Courses for seniors include Semiconductor processing and Electronic material
processing, focusing on displays and semiconductors. Optical materials/devices,
Electromagnetism, Applications of electronics materials, Display
materials/processing, Superconductor materials/applications, and Nanomaterials
are also recommended as an major courses. Moreover, senior students
mandatorily take Capstone design to work closely with a professor on a
research paper by designing experiments and analyzing data, aiming at applying
their in-class knowledge to research work in a laboratory.
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Syllabus of Organic/Biomaterials

Korea University MSE program offers organic/biomaterials courses with an
emphasis on enhancing the fundamental major knowledge about synthesis and
analysis of functional polymeric materials based on bonding of organic
molecules, in association with nanobiomaterials and cell biology. The courses
include environment-friendly materials, biodegradable plastics, flexible/wearable
organic electronics, highly-functional fibers, cosmetics, biomimetic artificial
tissues, and other topics that are essentially required for customized
nanobiomedical diagnosis/therapeutics.

Courses for sophomores include Engineering mathematics, Physical chemistry,
Structural properties of materials, Electrical, optical, and magnetic properties of
materials, all of which are essentially required core courses to enhance general
understanding of materials science and engineering. In addition, Organic
materials chemistry, Introduction to organic materials, Introduction to
biomaterials are recommended for sophomores. Moreover, Numerical analysis for
materials is recommended for understanding the properties of materials based
on numerical data.

Courses for juniors include Thermodynamics of materials and Electronics and
semiconductor science & engineering, both of which are essential for
understanding behaviors of atoms and electrons. X-ray crystallography, Structure
and physical properties of polymers, Synthesis of polymers, and Characterization
of polymers are also recommended for advanced learning of the synthesis and
analysis of polymers and nanobiomaterials.

Courses for seniors include Polymer processing and Molecular and biological
materials, focusing on applications of nanobiomaterials in organic electronics and
biomedical fields. In addition, Nano materials, Magnetic materials, Electronic
polymers, and Electronic properties of organic materials are recommended.
Moreover, senior students mandatorily take Capstone design to work closely
with a professor on a research paper by designing experiments and analyzing
data, aiming at applying their in-class knowledge to research work in a
laboratory.
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Syllabus of Structural Materials

Korea University MSE program offers structural materials courses with an
emphasis on enhancing the fundamental major knowledge of metallic and
ceramic materials. The courses consist of core subjects that are essentially
required for the fields of steels, automotive and parts-related industries,
machinery, shipbuilding, aerospace, semiconductor equipment and materials,
sensor materials, and piezoelectric materials, which are increasingly important in
the 4th industrial revolution such as eco-friendly industries and smart
manufacturing.

Courses for sophomores include Engineering mathematics, Physical chemistry,
Structural properties of materials, Electrical, optical, and magnetic properties of
materials, all of which are essentially required core courses to enhance general
understanding of materials science and engineering. In addition, Reaction
kinetics and Introduction to ceramic materials are recommended for
understanding phase equilibrium and phase transformation of structural
materials. Moreover, Numerical analysis for materials is recommended for
understanding the properties of materials based on numerical data.

Courses for juniors include Thermodynamics of materials and Electronics and
semiconductor science & engineering, both of which are essential for
understanding behaviors of atoms and electrons. X-ray crystallography, Physical
Metallurgy |, Electronic Ceramics, and Mechanical Properties of Materials are also
recommended as major courses for advanced understanding the correlation
between the crystal structure, microstructure, defects, and physical properties of
structural metal/ceramic materials. In addition, Phase Equilibria and Physical
Metallurgy Il are recommended as major courses for in-depth learning of phase
equilibrium and transformation of structural materials.

Courses for seniors include Ceramic processing, focusing on various types of
structural metal/ceramic materials, manufacturing processes, technical issues,
problems, solutions, and applications in actual industries. Industry-University
cooperative lecture is recommended as an experimental design and seminar
subject. Moreover, senior students mandatorily take Capstone design to work
closely with a professor on a research paper by designing experiments and
analyzing data, aiming at applying their in-class knowledge to research work in
a laboratory.



