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10C710

B LRI R 0 1

Advanced Experiments and Exercises in Electronic Science and Engineering I

10C713 FBA TR TR K i 2 Advanced Experiments and Exercises in Electronic Science and Engineering IT
10R701 FET TR L — Advanced Seminar on Electronic Science and Engineering
10C825 BimE T L7 Quantum Theory for Electronics

10C800 YR ) A b =g A Semiconductor Nanospintronics

10C801 P S R Charged Particle Beam Apparatus

10803 IR Quantum Information Science

10C810 MR T Semiconductor Engineering, Adv.

10C813 R ] Electronic Materials, Adv.

10C816 L hu=72A Molecular Electronics

10C819 FHE T Surface Electronic Properties

100822 Setk 1.5 Optical Properties and Engineering

10C828 HBTF-T A AT Quantum Optoelectronics Devices

10830 B EHA T Quantum measurement

10C851 ERRE Electrical Conduction in Condensed Matter

10K010 SRR E T LW Recent Advances in Electrical and Electronic Engineering
693631 AR TR Integrated Circuits Engineering, Adv.

10X001 BhAE BRSO RYE Prospects of Interdisciplinary Photonics and Electronics
10C846 EA TFRRAHE 1 (2 —2) Advanced Seminar in Electronic Science and Engineering I
10C848 FBA T ERIHE 2 (L 2 —) Advanced Seminar in Electronic Science and Engineering 11
100821 WrgeA v 2 —r vy 7N Research Internship (M)

10R823 WrgeA v 2 —2r 3w 7D Research Internship (D)

10R825 FBA TR Advanced Exercises on Electronic Science and Engineering I
10R827 FBA TR 2 Advanced Exercises on Electronic Science and Engineering 11
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J. J. Sakural, Modern Quantum Mechanics (Addison Wesley Longman)
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< > |Quantum Information Science
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Nielsen and Chuang, Quantum Computation and Quantum Information, Cambridge University Press (2000)
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C. Audoin and B. Guinot The Measurement of Time

Cambridge University Press  1SBN:0521003970

(https://www.kogaku.kyoto-u.ac.jp/lecturenotes/ 2014
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C. Kittel  Introduction to Solid State Physics, 8th ed
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< > | Integrated Circuits Engineering, Adv.

2019 4

1958

CMOS CMOS
MOS CMOS CMOS LS FPGA

An integrated circuit is a key device that enables functionality enhancement, performance increase, and cost
reduction of an electronic system. Steady progress in fabrication technology leads to exponential increasein
integration scale. Since the birth of 1958, integrated circuits have been revolutionalized not only
electronics but also society at large.  This course focuses on the design methodology of alarge-scale
integrated circuit (LSI), with particular emphasis on logical and physical design process. Topics covered by
the course include the current status and future directions regarding L SI design technology, CM OS process
technology, CMOS layout design, CMOS device characteristics, CMOS static gates, CMOS dynamic gates,
and L SI design methodology. The purpose of this lecture is to aquire basic knowledge on the overview and
design technology of integrated circuits that

form the basis of future electronics systems.

[ ]

By learning this lecture, you can obtain basic knowledge on a design method of integrated circuits such that
you can complete logic, circuit and layout design for asimple digital circuit.

[ ]

2-3

2. CMOS : CMOS

3. MOS : MOSFET




5.LS

6. FPGA: LS FPGA
FPGA

Following topics will be covered. By assessing the understanding of the students and adding explanations
and tasks when necessary, we will spend 2-3 weeks for each topic.

1. Current status and future directions of Integrated Circuit Technology: The current status of integrated
circuit development will be explained. Brief history and future directions of integrated circuit technology will
be covered.

2. CMOS Process Technology: Fabrication process of CMOS will be explained with particular emphasis on
photo-masks required for lithography.

3. MOS Devices: Structure and performance characteristics of MOSFET, capacitor and resister will be
explained. Performance degradation of scaled interconnect will be discussed with possible solutions.

4. CMOS Static and Dynamic Gates: CMOS complementally static gates and dynamic gates will be presented
with performance analysis and design methods.

5. LSI Design Methodology: Synchronous design method will be explained. Timing analysis and clocking
techniques will be discussed. Low power design methodology will be explained.

6. FPGA: Field programmable gate array and its application will be explained.

Basic knowledge on electronic circuits, digital circuits, logic circuits

[ ]

The target of this lectureisto obtain basic knowledge on a design method of integrated circuits such that you
can complete logic, circuit and layout design for asimple digital circuit.

The level of achievement will be examined by several reports assigned during lectures. All reports discussing
all problems are mandatory.

The grade will be reflected by the level and the validity of the discussionsin the reports.




Hand-outs will be provided.

[ ]

Nell H.E. Weste and David Harris  CMOS VLS| Design, 4th Ed. Addison-Wesley
Jan M. Rabaey, Anantha Chandrakasan, Borivoje Nikolic  Digital Integrated Circuits, 2nd Ed. Prentice
Hall

[ ]

(SPICE) SPICE

Reportsinclude design and analysis of small circuits. A simulation program (SPICE) is required for
performance analysis. Instructions for obtaining SPICE are given and students need to install SPICE by
themselves. The usage of the circuit smulator is outlined only in the lecture. Complete usage should be
studied by yourself.
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