12261011 mIRERET

2020 EET Z /R R
RIB 9 %E/Subject Categories

IR /Faculty /T E&%E : /School of Science and | S%EERI/Availability /% :/Available
Technology

FI5% /Field /& 5t T 8 : /Academic Field of | X /Year /2 %X :/2nd Year
Engineering Design

sBf2% /Program /BT P22 - SBIZHFIRIE : /Specialized | % H/Semester /RTFHR : /First term

Subjects for Undergraduate Program of
Information Science
4348 /Category /:/ i B PR /Day & Period | /A 3:/Tue.3

FIB 1B /Course Information

B &S 12212301

/Timetable Number

REES 12261011

/Course Number

BA7#/Credits 2

IR RE ##&E : Lecture

/Course Type

2 5 Z/Class 15

BRERBL sHEEE%ET : Logic Design

/Course Title

HEHEL /EE  1BE : HIRATA Hiroaki

/ Instructor(s)

% Dfih/Other A x—=ry 7RER | BEREREN o —X2ME | PBLE®ERE Project DX JER®E
B Internship £ IGP Based Learning ICT Usage in Learning
EHERBROHDHE(C L O PETOYA AT ALy b 0&RE BIF%) OEBRREENL.
58H ARBOARICET 2HEZIT .
Practical Teacher

BBy T B_1S2220
/Numbering Code

BEDBR - IE Objectives and Outline of the Course
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I | Learn the fundamentals on the design of the logic circuit which composes the computer hardware. By associating the logic

circuit with Boolean algebra, deeply understand the theory and practice to design combinational logic circuits and sequential
circuits.

FEDEEBIZE Learning Objectives

B | Btoavbra—420REBTHD [HE] (AERB) ZHFNICHEHATORETES,

WEREH T, HHGERN IR, BPRICE-THERRTES, F/oo INTNORBEAEEZEVDITTE %,
HEBPHRGER) LHREBRIB(N—FY7 7))L 0BRICOVTER L., HREBOREREBEBH TR TE S,
RON-BEORES — FGREEE) T, Ho2RmERRKRGRERE) # %5t - BRTE 5,
WEOEORBIEETFERICIE 2EEHL Y., ZNOHNEILLEWN EZHRATE 2,
HAAEHYRELOR & EFRERRE - 0BEUR EBESZIIETE S,

B0V 21— 0EABREB > TWDEL OREEEO [FHE] 2BAH. HEX RHLVERTRETE S,
WEER(EH A DY EH L IEFER) & BELEEH T 3,

WEOEORBICFIEOREMR & A 2B mERPATED 5,

To become capable of expressing mathematically the "logic," that is the principle of the design of the modern computer
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hardware.

To become capable of expressing logical functions not only by the logical expression, but also by the table and the diagram.
To become capable of representing a logical circuit by using its logical function.

To become capable of designing any logical circuits by using only a given type of logical gate.

To become capable of explaining that there are two metrics in the optimization of logical circuits, and that it is difficult to get

the optimal circuit in both metrics.

To become capable of explaining the similarities and differences between combinational circuits and sequential circuits.
To become capable of representing a variety of logics by using natural languages, logical expressions, tables and diagrams.
To become capable of designing optimal logical circuits (both of combinational circuits and sequential circuits).

To become capable of explaining the theories underlying the optimization procedures of logic circuits.

Y

BEZDERE O FHHEE# / Fulfillment of Course Goals (JABEE ES&ERI B D &)

B | IO | ik

REHBEIER Course Plan

No. IEH Topics AZA Content
1 B | ®ELIL? THFATETURIL, RELREE REELERRBEEEOHFNER
Z | What is the logic? analogue and digital, the logic and logical values, mathematical definitions of logical
values and logical operations
2 B | #wERHK WIERER L RERN. BERKOUE. BEEKOTE., RERKOERL
% | Logical algebra logical relations and logical expressions, properties of logical functions, theorems on
logical functions, expanded form of logical functions
3 B | #EB#HOERR WEAOEER, BRER. HL/ —K
% | Representation of logical | canonical forms of logical functions, truth table, Karnaugh map
functions
4 B | WIEREHK L RIEE EXRET — b HHAEDLEEE. Frhr T
% | Logical circuits basic logical gates, combinational circuits, don't care
B B | #2875+ RSB — b ZANWES — b
% | Logical gates Logical gates
6 B | HEEmBEEMES FREREREMES L REE R
% | Universal function set universal function set and logical circuits
7 H | BAEhbtEEORBMET | HAEGOEREORTE X ?. BBLEETO BN L FFMiEE
(1)
& | Optimal design of | design of combinational circuits, metrics of design optimization
combinational circuits (1)
8 H | HaabERBOREZR | HEBRKREREREOR/IMLGRER/IME)
(2)
Z | Optimal design of | minimization of logical functions
combinational circuits (2)
9 H | HaEabEREOREMERT | 2 BRER/IML. AL/ —RUCLZT|AME, 774y - %I TRF—%
(3)
%= | Optimal design of | two-level minimization, Karnaugh map method, Quine-McCluskey method
combinational circuits (3)
10 H | A& bEEEORENLER | ZEHERIML. BEBEEO 7 772U v (). NAND/NOR EIEEDEEE
(4)
%= | Optimal design of | multilevel minimization, factoring, designing NAND/NOR circuits
combinational circuits (4)
11 H | ZAIICL2AEDEERED | ~LFS LY, Fa—&%, T>a—%, &S
SE(CERET
& | Example of designing | multiplexor, decoder, encoder, adders
combinational circuits
12 B | EERNERFE R JBEFEEEE?, 7Yy 7Ry S
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% | Synchronous sequential | What is the sequential circuit? flip-flops
circuits
13 B | AIBARXEFEEORE/MES | BBERNEFRERETICE T 2mERIME
(1)
Z | Optimal design of | synthesis of synchronous sequential circuits
synchronous sequential
circuits (1)
14 | B | ARBRXIEF EEORBELZRG | REOEME, TEEEIEFEROREBE ORIV
(2)
Z | Optimal design of | state equivalence, minimization of completely specified machines
synchronous sequential
circuits (2)
15 | B | ARARXIEF B ORBEFRE | REOHIE, FELIETIERF EROREHROFR/IME
3
Z | Optimal design of | state compatibility, minimization of incompletely specified machines
synchronous sequential
circuits (3)

BH | BRIFRRED 1 EXRYOMEEMRBOEBEAEEHRE T 5,

= | The knowledge of required specialized subjects allocated to the 1st grade in the information science program is assumed.

H | REICHL, ZREBZAVAFBICIEH, ZRE-#Fx/ - F2RAVCEBIC2KEHE. o 3BROFEBICINA. THA
BRICER 57-00FERMEET 5,

Z | Each lesson requires (1) 1 hour of preparation with the textbook, (2) 2 hours of reviewing with the textbook and taken notes,
and (3) additional learning time to prepare for the periodical examination.

B | #BE [0 a—2—9 (T X TEIREBAKE ZORET] IR & EAREH),
| Textbook: "aA¥ E'a =X —H¥ A T X TRIGREREIH & £ OFEE" written by S8R, IEARFAE.

B | #REE (FESRREEOL R—F) OfR%E 100%E L TREFMET S,
7272, FEOBREOEBNABES (BEROEMICHT 2MREE) ITHLTI0%UATNET 52 L85 5,
I | Performance evaluation of this subject will be conducted only by the term-end examination (written) (, or the term-end

assignment report).

Active participation in the class (answers to questions in the class, etc.) may make additional evaluation points w

H | B¥BE0ACEHFEEROE/RIIRETCHI DT, HIBRELTEHRS D&,
BRBREFEBIRELTCOLERTH D,
HED THEHLERBICEMTI LD B,

= | Since it is difficult to achieve the subject objectives only by self-study, the attendance to classes is required.

The textbook is essentially necessary for preparation and reviewing.
It may be required to answer a question in the class.
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