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2 7 X /Class

BRERBL ERMEKR TS : Integrated Circuits
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BEDBR - IE Objectives and Outline of the Course

B | 74 YRILEFREE, 7FHAJTEFREIETHALEFREROEMRMF S TIC,
EREK(C), AFREREEE(LS) OFMz F.3. FEEREZMR L L -EREE
BIZBERTHCHLDIANTICA->TVWRESE > THHRE TIEARL, ZOARE

Ny AV, ARKREDHE#OATIEAWL, BEIE, ATy b, RITED S
OBE) - BIXEFE, AvEZoLY, BESALE ATM REDHESEBICH A
ENTW3, KRETIE, ERBAROERNDS, ZORHRHE BRiLEREEHRT 5.

Z | Study details of Large Scale Integrated circuits (LSI) based on
knowledge from Digital and Analog Electronic Circuits. Almost everything
working by electricity contains LSIs. You know LSlIs are used for
computers such as personal computers and smart phones. In addition to
that, they are used for transportation such as automotive, rockets

and airplanes and social infrastructures such as POS registers at
convenient stores, automatic ticket gates and ATM. This lecture

teaches how to design and verify integrated circuits.
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= | How to design integrated circuits
How to verify integrated circuits
General topics of integrated circuits
3 BAZDERE O SHiEZE / Fulfillment of Course Goals (JABEE BS:&ERIB D )
H
£

REEHEEE Course Plan

No. IEH Topics AZ Content
1 H | KRREEEE L (£ FIRREBRR (LS & 13 % R
= | Large Scale Integrated | What is Large Scale Integrated Circuits (LSls)
Circuits
2 B | H&EEEEKQD) LI 2B EDBAELRIEEERT — FOBEEEFER
= | Combinational Circuits To study structures of combinational circuits including selectors and complex gates
3 B | BEEEEK IRESEE PR
% | Arithmetic Logic Unit Adder and Subtractor
4 B | Ry Fr 5% KA IVTITDOVTER
% | Switching Characteristics To study delay time and timing
5 H | £EBEKI Ot X ERAKEEET 20D TAEX7A—¢, CMOS DL A 777 hEREHEE R
% | Process Flow Process Flow
6 B | 7X MBS - BREHREE LSI OF R b #HEICT 2 7-0DKETAE & RETRA A EE F N,
% | Design for Test and | To Study how to design LSIs for test and how to verify designs
Verification
7 B | #ETX b BFERIET 270 0RBEZT.
% | Mid-term Examination To summarize lectures of the first-term
8 H | MOS Tr.ogh{EJREE MOS Tr.OBMERIBZ /N FRZE > CEBET 5.
% | Operation Principle of MOS Tr. | To understand the operation principle of MOS Tr. by using band diagram
9 B | 4> R"—4REKEHAMEER | 4>\ —&EE%EMICERREOERMAEISIES 550
1=
% | Inverter Circuit and Basic | To study the basic performance index of LSl via inverter circuit
Performance Index
10 | B | A7 —Uy7RlEHERE- ax b | LSIORT =Y T ZnNh MR - IR MIRIFTEEICOVDTES,
& | Scaling Law, Performance and | To study scaling law and its effect on the performance and cost of LS|
Cost
11 H | £EXBEBTS—bEFET7H0 | LSIOBRER EEAKRREKICOVTERS,
e el
% | Basic Logic Gates and Basic | To study the components and basic circuits in LS|
Analog Circuits
12 H | SRAM 2B -FLASH ~7 1 LSI FDORIERFICDVNTES,
Z | SRAM Macro and FLASH | To study the memory elements in LS|
Macro
13 | B | PDKAF FVITAT7747 | LSIDEET T v b7+ —LIEBRICOVTRGRT .
7 UERR LSRRI ET
% | PDK, Primitive Library and | To explain the construction of LS| design platform
Reliability Design
14 H | 8iT# FEOL & BEOL LS| ORI TR TH 2 THI TR LR ITRICOWTERT 5.
% | Frontend Process - FEOL and | To explain frontend process - Tr. fabrication and metallization
BEOL
15 H | HFE#EZF O>OEERLRK | FEREEERT Z7DIELONT LSIHITDOVLWTER,
DRAM, K&& FLASH, CMOS
t 4% —, RFIC
% | Specialized functional LSI - | To study LSls fabricated to realize special function
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DRAM, G-bit FLASH, CMOS
sensor, RFIC

B | 74 &LEFEE, 7THO/EFOKICET2EELRIRET 5,

Z | Itis better to receive Digital Electronic Circuits and Analog Electroric Circuits

H | BEBZ0d175 2 &, RMRUIBRWICERT S &,
BRECHLT, FPEZ1IKM. E322KM. b€ T3IKMOFE - BEFICMA. LR MEE THHARICHER 27200
FEREETES S,

Z | Better to be in the lecture room, but no confirmation for attendance. One hour for preparation and two hours for brushup are
required to take each class. Additional studies are required before mid-term and final exams.

H | 258 £$BEBEIFOHM XZTFZ )
£%£2E CMOS VLS| [BIB&a%ET EREiR(hE)
BIBRZ A RZERIL7-MF%RHEFE
%= | "Integrated Circuits" written and edited by Prof. Masahiko Yoshimoto

is used as a reference book. "CMOS VLSI Design" published by Maruzen is used
as a reference book. Provide a printed slide book.

B | 2@oEHRBREDHET 70%) & LiR— b @0%)ICL 3.
Z | Mid-term and final exam.(70%). Reports(30%)

B | BERBIZOWTIE, moodle 28BN &
ZE | See “moodle” to get information.
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