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IR /Faculty /T E&%E : /School of Science and | S%EERI/Availability /% :/Available
Technology
FI5% /Field /& 5t T 8 : /Academic Field of | X /Year /14X : /1st Year
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4348/Category [/ iE B EFFR/Day & Period | /X 3:/Tue.3

FIB 1B /Course Information

B &S 12222301

/Timetable Number
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/Course Number

BA7#/Credits 2

IR RE ##&E : Lecture

/Course Type

2 7 X /Class

FRERBL Il 2 tB=2%R :Electronics

/Course Title

BEYHKEL /{22 BT : /FUKUZAWA Masayuki

/ Instructor(s)

% Dfih/Other A 2=y TER EER R 0 — 12t | PBL EERIE /Project | DX ERRAE
FIB /Internship &E /IGP Based Learning /ICT Usage in Learning
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EERBODHIHEICLD
RIB /Practical Teacher
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BEDBHK - 12 /Objectives and Outline of the Course

H | avEa—2n—F7zT7RZ0RICELNDHRAGBEFERE B, 30T ¥ M LVEOREHRFE MOS b7 P4
ICRETRSINDBEBRTFEEAEGHOE-BEFREE L BRI DI ENTE S,

AFEIL, BENABFRIROBEAZERT 5 L CEEAEFIFBLUVZORRELIBIIFORTESR, RAICAIL TR
7 NN
FRIC, BNV 7 P2 7ORECERICIL Y FOZ I ROHMENED LS ILERIDD, EWSHRZERL THERT S,

% | Computer hardware and its peripheral devices are treated as an electronic circuit composed of passive devices such as
resistors, capacitors, inductors and active ones as MOS transistors. This course covers essential concepts of electric circuits
and electronics to understand their typical circuits by giving variety of examples. The lectures are given by emphasizing that
the knowledge of electronics will help your design and implementation of smart and efficient software.

FEDEERIE /Learning Objectives

H | RICOBELBROBMRZERZL, BEARAZL T TR LI HEKS,

ERERRDERBERIR., @EED Z, Y #EE L. RLC BILFIERA BT TE 5,
TREEOERBNZER L, ZBEROFHBNEHETES
MOS + 2 v RADIEEEERT — FEERDOERF X% HMATE S
RLICEIEEE A v N—RDEAEDLHICLDHA RV Y T I/ FaT—ROEEZRITTES
& | To formulate and solve the simple circuit equation by understanding the current-voltage relationship in RLCs

To analyze RLC series/parallel circuits by understanding their impedance or admittance as well as the phasor expression of
sinusoidal voltage or current.
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To calculate active power of a passive circuit by understanding complex power in alternative current.

To describe the essential structure of MOS transistor and its implementation for basic gate circuits

To analyze various sensor-actuator system composed of RLC circuits with MOS inverter

B ZEDERME O EEX / Fulfillment of Course Goals (JABEE B8:&HRIB D )

JBE| IO [ ik

REETEIEE /Course Plan

No. IEH Topics AZ Content
1 H | BRIZLIL 7 bAZIX BHRIFPFICHEITIILI PAZ I RADAEBEDIFICOVWT, N—F7zT7bev 7 b
TITELERLDODER, BHERETHIERLIFPEFHERICOVTHERT 5,
= | Electronics in information | To learn the position of electronics in the field of information science by comparing
science hardware and software. The positions of related subjects such as 'electrical
engineering' and 'electronic equipment' will also be mentioned.
2 B | ¥B%TF B’IL. 3T, a0, FIVREBE ZBRTFOERELHEEICOVTES,
Z | Passive device To learn definition and characteristics of passive devices such as resistor (R),
capacitor (C), and inductor (L).
3 B | 880k T RENRDEBEFTHSE MOS b7 VP REEZAF—FOBEEEHEIZOVTER,
Z | Active device To learn typical products of active device such as MOS transistor and diode.
4 B | BREE EREREOBENEITICOWT, —LDKA FiLeky 70KR BEE. ER. BN
BEDEEMPZREHICER,
% | DC analysis To learn static analysis of DC circuit (DC analysis) with some key concepts such as
Ohm's law, Kirchhoff's law, current, voltage, resistor.
B B | @R DR RLC [EIB§DER. BIEICBIT 2O AR L ZDREICONT, BEEMZFE,
Z | Essentials of transient | Essentials of transient analysis
analysis
6 B | EMAMEE Case Study(l) BHHE, EFR. 7102, BEKE, k4 HEHRLC BREOF % F.8,
& | Case study of practical RLC | To learn various examples of practical RLC circuits such as power source, signal
circuits (1) source, filter, load, etc.
7 B | mEEE(1) EXKERE - Bifi. XMEE - BRO 7 2 —HPFRBICODVTES,
Z | AC analysis (1) To learn a key concept of 'phasor' expression for sinusoidal wave of current/voltage.
8 B | XmEEQ2) BREAVE—ZVIPERT FIZ Y RAOBEAKRRICDO VTS,
Z | AC analysis (2) To learn a polar expression of the complex impedance or admittance for AC analysis.
9 B | mEEEQ3) BREBHOFME, BUNEN. EHEN. REEHOBREXRIENZAFRICOVLTE
S
Z | AC analysis (3) To learn details of complex power and a right triangle representing the relationship
between active, reactive and apparent powers.
10 | B | XAEEG) RL, RC, RLC BB D ISRABITRERIC DL TR,
% | AC analysis (4) To learn typical results of AC analysis in RL, RC, RLC circuits.
11 B | EMAEE Case Study(2) XREREE 2 Ay Fr IHRFOEAEOEICL DAL BHEEEDORBHIC OV TER,
% | Case study of practical RLC | To learn various functional circuits composed of RLC with MOS gates
circuits (2)
12 | B | HE077&FreRy 7 | BROEAI I 7R RE. ZITOFILEFRY 7ORADOTARAEICONTES,
DRAI()
= | Graph expression of circuit | To learn digraph expression of general circuit and how to describe the Kirchhoff's law.
and Kirchhoff's law (1)
13 | B | BT I 7EFILbRy 7 | ERAY by MTAB L OERL—TTIII OV TRER,
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DER(2)

% | Graph expression of circuit | To learn details of cut-set and loop matrix.
and Kirchhoff's law (2)

14 B | BEAERNEZOBES hy bty MEFTE IV TETICEDOWT, RIRARREERNTEFERICONT
FR,
Z | Formulation and solution of | To learn how to formulate and solve the circuit equation based on cut-set analysis or
circuit equation loop analysis
15 | B | ®MA[EHK Case Study(3) B A2 % AV EREROBITERF DL THS,
= | Case study of practical RLC | To learn some examples of circuit equation in practical RLC circuits.
circuits (3)

B1E%H /Prerequisite(s)

H | aRBFZO=ZABMEERITICOVWTEEFEL THELZ L,
= | Itis recommended to review the concepts of 'trigonometric functions' and 'complex number' learned in math classes of high

school.

BEBEBAFE (FF - E3F%) /Required study time, Preparation and review

H | 8IRECHL, BRIV MIBT 2782 1 BH. #EARICET 2EE% 2 B, bt 3KHoFEET M. L
R—FRELEBRRRIER 27-00FERRAZET 2,

Z | Each lesson requires 1 hour preparation for printed materials, 2 hours of reviewing, and additional learning time to prepare
for some reports and term-end exam.

HRIE S%EE /Textbooks/Reference Books

H | #&R&ERE Moodle L7y 7A—FF 3, FHI-IFHFL, BHREREZX TV A—-FLTHELZE, I—R0OFEHFF (30—
APEICREIN TS,

% | All the course materials will be distributed via Moodle course. Students should register the Moodle course and download the

course material in advance. The registration key is found in the course overview.

PRIERHE D iRk O EAEE /Grading Policy

B | &L, 2HRICHTRERBOMEGO%). LR— FREOFFEGBO%). BRERIDO 7 4 — F/Ny 7 ORHIRIT(20%)ICL > T
FE L. ZOEERN 60 RULEAK LT S,

Z | The performance score will be evaluated on the basis of 100 points from the score of term-end exam (50% weight), the grade
points of homework reports (30% weight) and the submission status of the Moodle feedback form for each lecture (20%
weight).

If the term-end exam is cancelled, it will be evaluated from the grade points of homework reports.
BEEIEZE /Point to consider
B | BAlE L CHEREICTERES %, N 7Ly 7 ZAREWERELZOA Y 74 VRAIRBEE) TERT 2561F. T0OF#%

Moodle I —XIZTEHEHMT %,

LR— NI, XEZFIBT2KL. 5|AEMAPBEBICHONS LS ICL, HBZRHT 2 &, EEZBA5IBIIECZ L, 518
BORBFEEDTHRELANT &,

ADPERR L7-LR— b2 BOAMERLIZE L TRELAWVWI &,

bii

This class will be held face-to-face in general. In the case of a "Hybrid-Flexible" class (face-to-face lessons together with
its live streaming), the details will be announced in the Moodle course.

When quoting someone else's text in a report, make sure to clearly identify the quotation and include the source. Avoid
excessive quotation. Never modify the quoted parts, including any typographical errors.

Never submit a report created by someone else as your own.




