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RIB 9 %E/Subject Categories

IR /Faculty /TE®R%E : /School of Science and | S&EERIz#/Availability | /& :/Available
Technology
FI5% /Field /& 5t T 8 : /Academic Field of | X /Year /2 %X :/2nd Year

Engineering Design

FRI2%E/Program /EBF AT LIFERE - BREEMBE | FH/Semester /BIFHR ¢ /First term

/Specialized Subjects for Undergraduate
Program of Electronics

4348/Category [/ iE B EFFR/Day & Period | /X 3:/Tue.3

FIB 1B /Course Information

B &S 12112301

/Timetable Number

REES 12161056

/Course Number

BA7#/Credits 2

IR RE ##&E : Lecture

/Course Type

2 7 X /Class )

BRERBL sHEEE%ET : Logic Design

/Course Title

BEYHKEL /FH 18E :/HIRATA Hiroaki

/ 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
RERBRODHHHEICLD O PETOTA 7T Oy YORE FIR) OEBR
#B /Practical Teacher BaEN L. ARBORBICET 2#EREZT,

BMBF> YT
/Numbering Code

BEDBHK - 12 /Objectives and Outline of the Course

H AVE2—ZN—F T 2 T7EERT 2HRIEBRIEKE ZORETOERIIOVWTEET S, 77— LRBMGEERL & RO RO REER
FZITV, RERKOEARTH 2HEAEHEEEEIEFREOFRE RS L UOEBNABRARICOVWTHERT 2, wmERKE
ZOHHENBERIFZONMBEN STV A—FFTEHILICE5>T, [TAYRLBFOR] I(CEF2BFVRTLIZFASDT Y
A—FEDEVEZV, BRIFEBF VAT LIFOEALERIIODVWTERERD 5,

% | 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.

FBDZEBRE /Learning Objectives

H | BRoarvbEa—s0FETHZ [HE] (HEAE) ZHENIIHEHATO)RRETE S,
WEEHE. HAGERN LT TR, RPRICL>TERATES, £, TNTNORBEAEEZENDITTE S,
HEEAHGHER) L HEBERN—F 7z 7)EOBMRICOWVWTER L, BELRLRERK CRIRETE S,
RONT-BEORES — FGRERE) ST T, howrREOKRGEBR % - BRTx 3,
WERROREMEAFECIE2EEL Y., Thor B LBV L ZRATE S,
HAEHERIERRE & EFREREE - OFEUR LEERZFIETE S,
BROAVE 21— ROEARTRHE L > TV DEL DORBEED [HE] # HAE., #ERX. XHIVIIRTRETE 5,
WEREGEA A DR CIBFRIE) % KRBT TE %,
WERRORENFIEORERE L k2B mERPATEH 5,

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

hardware.
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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.

EiZEDERME O EEX / Fulfillment of Course Goals (JABEE B8&HRIE D )

JBE| IO [ ik

REETEIEE /Course Plan

No. 18 H Topics AA Content
1 B | wEEIE? THFOATETVRIL, RELREE REBELERRBEEOHFINES
% | What is the logic? analogue and digital, the logic and logical values, mathematical definitions of logical
values and logical operations
2 B | #WEARK HEEREHEN. REBROME. REFKOER. RERKORRL
% | Logical algebra logical relations and logical expressions, properties of logical functions, theorems on
logical functions, expanded form of logical functions
3 H | #EBHOKR WEADORER, BEER. HL/ —K
% | Representation of logical | canonical forms of logical functions, truth table, Karnaugh map
functions
4 B | A#ERHK L RER R EARHET — b, HAEDEEE, K b7
% | Logical circuits basic logical gates, combinational circuits, don't care
5 H | @& — b WEREHEREBET — M, ZANBES b
% | Logical gates Logical gates
6 B | HeEmEREMES FEEmIEREMES LB
Z | Universal function set universal function set and logical circuits
7 B | BAEhbHOEORELME | HAEOEEREORGTE X7, RBELERFTO BN L FFliEER
(1)
Z | Optimal design of | design of combinational circuits, metrics of design optimization
combinational circuits (1)
8 H | fEaabEEBEOoREBLKT | RIEBME REREOR/IMLGRER/IME)
(2)
& | Optimal design of | minimization of logical functions
combinational circuits (2)
9 B | HAEHERIEOREIMEE | 2BHER/IML. AL/ —RICLZRIMEL, 774> - <77 XF =%
(3)
& | Optimal design of | two-level minimization, Karnaugh map method, Quine-McCluskey method
combinational circuits (3)
10 B | HAEHLERIEORENEST | ZERHER/IML. REBEHO 7 772U 7 (RS . NAND/NOR EIEEDEKE
(4)
Z | Optimal design of | multilevel minimization, factoring, designing NAND/NOR circuits
combinational circuits (4)
11 | B | EAICL2BAEAHLERIED | ~AF Loy, Fa—4, Tva—%, INEHE
BECERET
= | Example of designing | multiplexor, decoder, encoder, adders
combinational circuits
12 B | R#ARIEFER JEFEEEE?, 7Yy 77AY S
Z | Synchronous sequential | What is the sequential circuit? flip-flops




12161056_smIRERET

circuits
13 B | ABRIERE KO &EQEE | RBPRNIEFREEZETICE T 2mERIME
(1)
Z | Optimal design of | synthesis of synchronous sequential circuits
synchronous sequential
circuits (1)
14 H | BBANEFEEO&KELET | REOEME., T2EEIBFEEORERDOR/IME
(2)
Z | Optimal design of | state equivalence, minimization of completely specified machines
synchronous sequential
circuits (2)
15 H | ABAXEFEREORELET | REBOHIE, FEEEIEFEEOKRERDOR/IME
(3)
Z | Optimal design of | state compatibility, minimization of incompletely specified machines
synchronous sequential
circuits (3)
B4 /Prerequisite(s)
H | BFY A7 LIFEED 1 EXRELOMEEFRBOEEEZIIRE T 5,
& | The knowledge of required specialized subjects allocated to the 1st grade in the electronics program is assumed.
RERBBNFEE (8 - 5F%) /Required study time, Preparation and review
B | &FFEICHL, ZREZHAVATFEICIFHE, BRE-#E&£/ - F2AVEBIC2KBE. O 3EHOFER MR, TR
BB 57-00FBHMEET 2,
= 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.
HRIE S%EE /Textbooks/Reference Books
H | #8E [2v 21— 2—Y AT A TEIGHBEK S Z 0K (LR &, ERRZH),
% | Textbook: "IV a1 —K—Y A TV XA THEIGHEREIE & Z DXET" written by 5102, JERBIF AL
ARIEEHI D iRk O EAEE /Grading Policy
B | 8RB (X3 REBEOLR— ) OFR% 100%& L CREFMATV., 60 MU EAEKET D,
7272 L. FEOEBEOEEBNARS (BEFOBEMICHT 2MEE) I L TIOBRUAANATMET 2 L1 H 5,
% | Performance evaluation of this subject will be conducted only by the term-end examination (written) (, or the term-end
assignment report).
To pass the course, students need a score of 60 or higher.
Active participation in class (answering questions, etc.) may be evaluated for additional points up to 10% of the total.
BE=EIEE /Point to consider
H | B¥BEB0A CRFEEBEDEXIIREETHZ 0T, HIREXEET D&,

ERZEFEBICRLTCORBERTH S,
HERP. ZHEREBICBMT LN D D,

bii

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.




