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	Required Courses
	Credit
	Yr.
	Semester
	Course Description

	Electromagnetic Theory I

	2
	2
	1st
	Vector analysis, Electric potential and Electric voltage, Electric charge and Electric field, Electric current and Magnetic field, Eddy, Electromagnetic induction, Resistance material, Dielectric material, Magnetic material


	Electromagnetic Theory　II
	2
	2
	2nd
	This course is a follow-on to Electromagnetic Theory I. In this course, fundamentals of electromagnetic theory and its applications are provided. The course includes 1. Electromagnetic Induction, 2. Inductance, 3. Relation between Magnetic Energy and Magnetic Fields, 4. Electromagnetic Fields, Electromagnetic Wave Radiation and Propagation, and 5. Phenomenology in Electromagnetism.

	Electrical Circuit I
	2
	2
	1st
	This course provides an introduction to and fundamental analyses of electrical circuits, including dc circuit analyses, sinusoidal waves and components, phasor analyses, impedance, resonant circuits and equivalent transforms.

	Electrical Circuit II
	2
	2
	2nd
	Following to Electrical Circuit I, this course provides intermediate analyses of electrical circuits, including Thevenin’s and Norton’s theorems, various transforms, nonlinear circuits, and transition analyses.

	Fundamental Mathematics for Engineers
	2
	2
	1st
	This course provides the basic knowledge on fundamental mathematics required in engineering.  The study includes vector calculus, complex analysis, Fourier series, Fourier transform, and Laplace transform.

	Electronics theory
	2
	3
	2nd
	Electric charge and mass-density for electron, Phonon and photon, Electron and Electric current, Electron in atom, Quantum　theory, Current in solid, Emission of electron, Motion of electron in electric and magnetic field, Electric discharge in gas,

	Electronic Circuit I
	2
	3
	1st
	All information that exists in the natural world or all signals that can be accepted by us have the analog quantity. No communication systems without analog circuits can exist in nature. This lecture provides the basic principles of the analog electric circuits that are most basic in the electric circuits.  1. The necessary basic knowledge for the electric circuits 2. The operation principle of diode, transistor and FET 3. The small signal amplified circuits 4. The feed back amplified circuits 5. The oscillated circuits 6. The modulated and demodulated circuits

	Communication Engineering I
	2
	3
	1st
	This lecture provides the basic knowledge of the communication engineering and the basic principle of the tele-communication. In this lecture, the translation from information to signals, the analysis of signal waves, the modulation techniques and the multiplex for multi-channel are also included. 1. What is the communication? 2. The information and the signals 3. The analysis of signal waves 4. The modulation methods 5. The multiplexing methods of signals 6. The communication networks 7. The broadcasting system

	Communications EngineeringⅡ
	2
	3
	2nd
	Giving wireless communication technology using electromagnetic waves generally

	Optical Engineering I
	2
	3
	1st
	Fundamental optics and their applications: wave equation of light, complex representation of light wave, reflection and refraction, state of polarization, diffraction theory, and interference.

	Electromagnetic Wave Engineering I
	2
	3
	1st
	This course provides fundamentals of  electro- magnetic wave characteristics, electromagnetic wave radiation and transmission, and antennas. The course covers  1. Bases of Electromagnetic Wave, 2.Plane Wave, TEM, TE, and TM Waves, 3. Reflection, Refraction, Diffraction, and Interference, 4.Transmission Line, 5. Electromagnetic Radiation and Antennas, 6. Electromagnetic Wave Propagation and Electromagnetic Wave Compatibility.

	Telecommunication material I
	2
	3
	2nd
	Free electron model for metal, Bloch's Model for material, Kronig-Penny model for material, Electron motion for material, Maxwell-Boltzmann theory for material, Fermi-Dirac theory for  material, Electron density for metal, Fermi-level, Carrier density in intrinsic semiconductor, Carrier density in P type/N type semiconductor, Current conduction in material,

	Introduction to Optical Fiber Transmission Systems 
	2
	3
	2nd
	This course provides an Introduction to optical fiber communications systems covering the basic principle and network application, as well as key optical components required for the system, including semiconductor lasers, optical fibers, photo-detectors,  optical connectors, optical modulators, and optical amplifiers. Recent developments including OTDM and WDM technologies are also presented.

	Exercise of Electromagnetic Theory
	2
	2
	1st+2nd
	This course provides exercise of basic problems concerning electromagnetic theory I and II. Problems included are fundamental mathematics, electrostatic and magnetostatic fields, dielectrics, electric and magnetic fields, and electromagnetic wave propagation.


	Required Courses
	Credit
	Yr.
	Semester
	Course Description

	Communication Experiment 1
	1
	3
	1st
	Empirical study of basic substanceｓ associated with communication engineering. Oscilloscope, Vector locus and resonance circuit, AC power measurement, DC dynamo, DC Power supply circuit, Transistor and low-frequency amplifier circuits, and Filters

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Communication Experiment 2
	1
	3
	2nd
	Empirical study of basic substanceｓ associated with communication engineering .  High-voltage, DC servo, Pulse circuit, Operational amplifier, Modulation/demodulation, and Antenna.

	
	
	
	
	

	Communication Experiment 3
	1
	4
	2nd
	Deepen the acquired knowledge at special subject lectures of communication engineering. Assembling of AM transistor radio receiver and     characteristic measurement.

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Senior Research Project
	2
	6
	1st and 2nd
	As a comprehensive work in four academic years, all students must perform their individual research project in their senior year under guidance of faculties. The optional minors are communication basics, communication materials, optical communication, antenna engineering, electromagnetic wave engineering and radar signal processing.

	Computer Engineering
	2
	2
	1st
	The conceptual and mathematical foundations of computer science: historical development of computer, and introduction to information theory, logic circuits, and data communications

	Introduction to Instrumentation
	2
	2
	2nd
	This course provides fundamental knowledge of instrumentation and electronic equipments, including basics of electrical measurements, error analyses, basic signal analyses and various sensors.


	Required Courses
	Credit
	Yr.
	Semester
	Course Description

	Introduction to Communication Systems
	2
	3
	1st
	This course will provide a basic principle of analog and digital transmission systems.  It includes common matters required for communication systems, fundamental characteristics of transmission media including pair-/co-axial cables and fiber-optic cables,  analog (AM/FM) modulation, PCM modulation, and analog/digital transmission systems.  

	Information Theory
	2
	3
	1st
	The lectures on the base of the information theory and the code theory. 1. Quantification of information 2. Capacity of communication road 3. Information source encoding 4. Communication road encoding 5. Base of code theory 6. Application of information theory to communication

	Optical Engineering II
	2
	3
	2nd
	A practical introduction to the basic theory of lasers.  The study includes energy transition in multi-level systems, gain spectra of laser medium, rate equations, optical cavities, properties of coherent wave, and typical structure of lasers.

	Radio Wave Engineering II
	2
	3
	2nd
	This lecture provides the basic knowledge of the electro-magnetic wave engineering and microwave & millimeter wave engineering, and also provides the ultra-high frequency circuits’ technologies that can be applied for the satellite communications and the mobile communication systems. 1. The distributed elements transmission line circuits 2. The microwave transmission line circuits 3. The microwave & millimeter wave transmission lines 4. The microwave & millimeter wave circuits

	Communication Networks 
	2
	4
	1st
	This course provides an introduction to communication networks including baseband & wideband transmission techniques, switching technology, ISDN and multimedia, fiber-optic communications, wireless communications, and future networks and related technologies. 

	Transmission Engineering for Communications
	2
	4
	1st
	Giving both property of transmission lines and various contents transmitted through the lines.

	Radar Engineering
	2
	4
	1st
	Demonstrate understanding of the target detection , such as aircraft, ships and missiles. 1. Elementary concepts 2. Radar antennas 3. Radar equations 4. Radar transmitter and receiver 5. Radar cross section 6. Radar signals and networks 7. Digital signal processing in radar

	Wave Motion Engineering
	2
	4
	1st
	This course covers fundamental concepts of oscillation and wave motion. Oscillation includes damped and forced oscillations of particles and continuous objects. Wave motion includes propagation of electromagnetic waves through space and media, reflection, refraction, interference, and diffraction.

	Radio　Navigation Engineering
	2
	4
	2nd
	Introduction of some elementary definitions and characteristics of electromagnetic waves derived from the Maxwell’s equations as they apply to radio navigation engineering. 1.      Fundamentals of electromagnetic waves

2.      Elements of wave propagation

3.      Long range navigation

4.      Omega navigation

5.      Navy navigation satellite system

6.      6Global positioning system

7.      Global navigation satellite system

	Advanced Communication Engineering
	2
	4
	2nd
	This lecture provides the digital transmission engineering that is greatly expanded in the communication & broadcasting fields. 1. From analog to digital 2. The MPEG digital coding technologies 3. The digital transmission technologies 4. The digital modulation technologies 5. The OFDM Technologies


	Elective(Subject)
	Credit
	Yr.
	Semester
	Course Description

	Digital Signal Processing 
	2
	3
	1st
	Giving fundamental knowledge of digital signal processing playing the important role in modern communications engineering. 

	Electronic Circuit II
	2
	3
	2nd
	The lectures on the base of the digital circuit technology. The digital circuit is learnt in not only mathematical but also the electric circuit. 1. From an analog electric circuit to a digital electric circuit 2. Pulse circuit 3. Integration basis gate 4. Integration flip-flop circuit 5. D/A and A/D conversion circuit

	Programming in C language
	2
	3
	2nd
	An introduction to the programming in C and UNIX operating system.  The study includes basic shell commands in UNIX, and basic programming concepts like variables, statements, loops, and functions.

	Radio Law
	2
	4
	　1st
	Recognize the purpose of radio law in order to promote public welfare by ensuring the equitable and efficient utilization of radio waves.1. General provisions 2. Licenses and registration for radio stations 3. Technical regulations conformity certification of specified radio equipment 4. Radio operators 5. Operations 6. Supervision 7. Protests and lawsuits 8. The radio regulatory council 9. Miscellaneous provisions 10. Penal provisions

	Telecommunication material II 
	2
	4
	2nd
	Transistor theory, Contact theory for metal, Semiconductor and Insulator, Integrated circuit, Large scale integrated circuit, CCD device, Photo-electric device, Thermo-electric device

	Optical and Radio Measurements
	2
	4
	2nd
	Apply optical and radio waves to the following measurements from the systems consisting of sources propagation, sensing, detection and processing:            1.      Length measurements

2.      Distance measurements

3.      Velocity measurements

4.      Optical fiber measurements

5.      Optics measurements

6.      Radio measurements

7.      Radar measurements


