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RIB 9 %E/Subject Categories

SERZE /Faculty /I=R2E/ITZFR%FE . /School of | SEERIFE/Availability | /A/%5 : /Available/Available
Science and Technology/School of Science
and Technology

5% /Field JERET TS/t T34 - /Academic Field | £/ Year /2 R/ 2 EX : /2nd
of Engineering Design/Academic Field of Year/2nd Year
Engineering Design

SRF2%E/Program /BF AT LIHEHRRE - FEFZFIRE/ER | FH/Semester /BFH/%FH : /Second
THHRRE - REEMAEB : /Specialized term/Second term
Subjects for Undergraduate Program of
Electronics/Specialized Subjects for
Undergraduate Program of Information
Science

4>%8/Category /] ]/ fE2 H KPR /Day & Period | /A 2:/Mon.2

FLB 18 /Course Information

FEEIES 12121201

/Timetable Number

BEHES 12160028

/Course Number

B%4/Credits 2

TR #%E : Lecture

/Course Type

2 7 X /Class

BERBLA T 4 ¥ ZIILEFEE : Digital Electronic Circuits

/Course Title

BEHEL SR AR/ (GEIE  SEB) : /KOBAYASHI Kazutoshi/Dosho Shiro

/ Instructor(s)

Z Dth/Other 1> 82—y TER ERRI SR 0 — 224t | PBL E£MRE /Project | DX EARIE
#B /Internship &8 /IGP Based Learning /ICT Usage in Learning

O

EBERBRODHHHEICL D O BFHESBEX—HICTRFEICEY EBRROFTZ1T
# B /Practical Teacher STEHBZIERBEYDHEME LTS,

BBEFNYPS

/Numbering Code

BEDBR - IE /Objectives and Outline of the Course

B | arva—P2~7— 75 A EDIBRBIEAE TS

BEECEEEEROSEMAETRIERL, T 1 2L LS KiioRE
L& VAL o7 DTH Y, ZOEEELDZDDT 4 P XILVBEFEETHZ. MOS b T v P RZGEDERNRFICK 2ER
KT 4 Y ZILVBEFRIEOEMR EEBBELLI-AY v 7 IC OMEEZBRIY, T4 2 ZILVEBEFRIEOEN - ZiHI D ERER
Bt L ICARME BB/ T 2. Enlin—F Y2 TERSHICL AL EREBRER, IEFREEOZREEFR

% | Recent progress of digital integrated circuit technologies are enabling consumer electronic devices for information and
communication such as computers and smart phones. Digital electronic circuits are fundamental components for such
devices. This lecture gives structures and behaviors of MOS transistors, combinational/sequential logic gates and also how
to design combination sequential circuits by conventional
Karnaugh maps and hardware description languages.

FEDEERIE /Learning Objectives

H | #EEE,

HEXDOREL
HRES— FOBEREBEMOS FI VP RRZICEDZERAE
D7Uv77ay 7xRAWEIEREEOSERE
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= | Logic Operations and Simplification of Logic Operations
How logic gates work/ How they implemented with MOSFETs
How sequential circuits are implemented with D-Ffs
How combinational and sequential circuits are described with hardware description languages
Structure of Memory and Basic Principle of Operation
3 BAZDERE O S / Fulfillment of Course Goals (JABEE BS:&ERIB D &)
H
£

REETEIER /Course Plan

No. 15 B Topics AZA Content
1 B | 74 Y&ILEKEA BFEREEERICH, 7FATET AP R, L—T70OFE], EEEH, v hendg
k
Z | Introduction What is Electronics Circuit, Analog and Digital, Moore's Law, Radix, Bit and Byte
2 H BEE - ZEBfEX EREE-REEE, BEESR, ®ES— b, FELACOKR, &N, N8R
g Loglc Operation, Truth Table Loglc Operations by Binary Numbers, Truth Table, Logic Gates, De Morgan's Law,
Product-sum Type, Sum-product Type
3 H | "EXADHEL AN/ —HERWIREBOBEL, NIV TR, Kb T
Z | Simplification of Boolean | Karnaugh Map, Hamming Distance, Don't Care
Functions
4 B | HEEEE L )EFRE R ZyFe7 Uy 770y 7OBERELIEFREOKENE, KEELER, REEBKN
% | Combinational and Sequential | Latch and Flip Flop, State Transition Table, State Transition Diagram
Circuits
5 =i EROMBAREL > 7 MER 2 DB/ L 2IBE, > 7 MEE
% | Addition and Subtraction by | Addition and Subtraction by 2's Complement Numbers and Shift Operation
2's Complement Numbers and
Shift Operation
6 B | 70771V /758BICL2%m | CERICL2BEEE - MBE - 7 MEE, HEHUEH FS5HELEK
BHE - MRE
Z | Logic and Arithmetic | C Language, Arithmetic Operations, Logic Operations, Shift Operation, Unsigned
Operations by Programing | Variables
Language
7 H | MOS F7 o X2 EEKRHBE | MOS b I VP XX DOEERIBE A > /3—%, NAND, NOR % & CMOS ##3E7 — b D
77— OREE #iE
% | MOS Transistor and Structure | Basic Principle of MOS Transistors, Structure of CMOS Logic Gates such as Inverter,
of Basic Logic Gates NAND Gate and NOR Gate
8 B | PEAFRR INETOEREZTHET 27-DICHERREIT,
% | Mid-term Examination To evaluate students' knowledge
9 B|ZvFeoUv7o7Ry 70| Uil —%, BELEETZ22LDTESE Ty F(latch)e 7Y v 770y 7 (Flip-
s Flop, FF) ® CMOS I2& 3 F 5> PR 4L~ DEE, SR T vF, ERERY £y MM
FF
e | Structure of Latch and Flip- | Ring Oscillator, D Latch, D Flip-Flop, SR Latch, FF with Asynchronous Reset
Flop
10 | B | #&#nYvysIC 742 ) =00y y o IC OEBERE L Z L 2 AWRIERFE
& | Standard Logic IC 74 series IC, TTL IC and CMOS IC, Circuit Design by IC
11 H | "—F7z7RREZBEQES | Verilog HOL Z#EM(ICH v PU RN, N—=F7 z 7RIRSFMHDL)ICL 2EAEHEE
Al BoRmWiE, YIalb—av
Z | Hardware Description | Netlist, Verilog-HDL, Bit Width, Function, Hierarchical Description, Simulation
Language (1) Combinational
Circuit
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12 | B | "= F7z7REREEQIERF | DFF @2k, Register Transfer Level (RTL) TOIEFRIEORME, /> 7 Ay ¥~
EIfiz3 JHRA, WEEK, BEEMK
& | Hardware Description | Nonblocking Assignment, RTL, Logic Synthesis, Behavioral Synthesis
Language (2) Sequential
Circuit
13 H| £A€Y HDD, SSD, ¥ X2 ROM, SRAM,DRAM, 7Z v axEUREDAEY OEE
= | Memory HDD, SSD, Mask ROM, SRAM, DRAM, Flash Memory
14 | B | Hrl#EE AERBEZ BV CEFRIBEEDERZITD.
Z | Special Lecture Invite a lecturer to give an invited talk related to recent issues in electrical circuits
15 | B | BE® BEBERAW-RBRITOES
% | Examination Preparation for Exam.

HIBHRETEBELTWAZ EAEE L L.

Better to take Logic Design.

B | HEEEomWY, FRIBRIIHEZIRAGENH D, BRETA M2 AV 74 TEBT S, FREICHLT, FE% 1M,
EEBx= 1KETY L. M - BXRFEROFICHLZFBERHZEY 5.
I | Better to attend, but usually attendance is not confirmed except for the special lecture. Examination is irregularly carried

out during class. One hour for preparation and one hour for brush-up are required to take each class. Additional studies

are required before mid-term and final exams.

H | £BCcHREFEQO20 £EIIFLEEOH)D [T 4 Y XILEFRIEE] (77U v MERIR) ZERT 2, ZREGEEH)LLT, (&
BRBEIY(FAKE@RE, L)) 2ERT 2,
Z | Buy "Digital Electric Circuits" (Slides are included) at the COOP shop. "Integrated Circuits" edited by Prof. Masahiko

Yoshimoto is used as a textbook.

HRIERER (Y 40%) & EHARER(1 40%) &£ F > 5 4 VBB(20%) I L B.

Mid-term exam. (40%) and final exam.(40%). Online-test and Reports(20%)

H | REARNBICOWTIE, Moodle b NTHR—LR=VASBOZ &, RN B IIFRI A L TSRBTE2H, FAHL S ILIRFTET 22
BEICEHO X T—FHBETHS.
7= | See the homepage to get informations. You can access it without any password from KIT but username and password is

required from outside. They are written in "Digital Electronics Circuit".
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