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Microelectronics Circuits 11

This course covers the basic microelectronics circuit design. You will study microelectronics
circuit design using diode, and MOS transistor. The fundamental knowledge of electronics such
as voltage and current, ohm’s law, Thevnin’s theory and so on are required. You are required to
take Engineering and applied science 3 before this course.

This course follows the curriculum policy 4 to acquire the perspectives of “understanding of
materials and creation of materials / devices” and “manufacturing and creating systems.”

The objective of the course is to introduce the basic microelectronics circuit. The students will
learn the models of basic semiconductor devices and get familiar with the basic integrated
amplifiers.

The objective of this course is to achieve the basic creativity of new systems in the perspectives
of “understanding of materials and creation of materials / devices” and “manufacturing and
creating systems” required in the diploma policy 4.

All students need to read the corresponding chapters of the textbooks.
All students are required to submit their homework in the next week class.
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1.Introduction to PN Junction and diode models

2.Diode circuit analysis I — Rectifier, half-wave rectifier and full-wave rectifier

3.Diode circuit analysis II — limiter, voltage doubler and level shifter

4. Introduction to MOSFET, structure of MOSFET, basic operation of MOSFET, behaviour of
channel

5.MOS characteristics I - derivation of I/V characteristics, region of operation

6.MOS characteristics II - simple MOS model, channel length modulation, etc

7. Mid-term exam

8.Biasing, Transconductance

9.Large signal and small signal operation

10.Small-signal model, PMOS device

11.Common-source topology

12 Biasing technique, introduction to CG stage

13.Source follower & summary

14.Final exam




