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2025 EE Y TN R

RIB 9 %E/Subject Categories
FEREE /Faculty /RERTERZHRA (BLaiiRR) | SEERH/Availability | /& : /Available
/Graduate  School of Science and

Technology (Master's Programs)

S5 /Field /% 5t L 248 : /Academic Field of | #X&/Year /1~2%R : /1st through 2nd
Engineering Design Year

sBF2% /Program BEFRT LIH®HEIKR : /Master's | FHI/Semester /%6 2 74-% : /Second quarter
Program of Electronics

4 48/Category /2R : /Courses fZ H B5BR/Day & Period | /B 4/K 4 :/Mon.4/Thu.4

FIB 1B /Course Information

B &S 62101401
/Timetable Number
REES 62160003
/Course Number
BA7#/Credits 2
IR RE ##&E : Lecture
/Course Type
2 7 X /Class
RERB%Z ETERIR T 5455 : Integrated Circuits, Advanced
/Course Title
BEYHKEL /IR MR/ ER E/EBHF BM/HA EL : KOBAYASHI Kazutoshi/HIROKI Akira/TAKAI
/ Instructor(s) Nobukazu/SHINTANI Michihiro
% Dfih/Other A x—=ry 7RER | BEREREN o —X2ME | PBLE®ERE Project DX JER®E
B Internship £ IGP Based Learning ICT Usage in Learning

O O O

EERBROH BB I &
LYY=

Practical Teacher
BEFNY T M_EL5522

/Numbering Code

BEDBR - IE Objectives and Outline of the Course

B | BEiB0&ERBEKRTHLXTLLS | RS o C (SystemonaChip) OBEZFV, ZORFAFMOERZBESTL2 &%
B Ed 5.

Z | This lecture gives the latest integrated circuits (ICs) such as SoCs and how to design these ICs.

FBDZEBRE Learning Objectives

B | B8R L A1 ZFN,
ERRAI DK ETFR,

% | Tolearn what is integrated circuits.

To learn how to design integrated circuits.

BB DERE D MEELE / Fulfillment of Course Goals (JABEE EERIB D &)

RETEIEE Course Plan

No. 18 H Topics AZA Content
1 B | EABREEEE 1 AT RV —REH, P LA M, 7 — MEIBIRRI R ORET
Z | Design Bisics of Amplifier 1 Design of bias, common-source, common-drain, and common-gete circuits
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2 B | EAERERKERE 2 AL v b7 —[EE EEIBEREEOKE
Z | Design Bisics of Amplifier 2 Design of current mirror circuit and differential circuit
3 H | &£BEIEKET CEEEIRROR | 1 BIZREER TR S 2 BEIRIREEOKE
1
= | IC Design (OPAmp Design No. | Design of OPAmp composed of 1-stage amplifier
1
4 B | £EHEEIEZ CEERIRSFOR | 2 BIRIRER CBA S N 2 BEIRIBE KOG
it 2)
= | IC Design (OPAmp Design No. | Design of OPAmp composed of 2-stage amplifier
2)
5 BH | &BEIEEET (BREGSE) 2 BIAIREI I TR S M 2 T EEIRIR R B O B R B M B AT
|| IC Design (Frequency | IC Design (Frequency Response Analysis)
Response Analysis)
6 B | FE4ME B % EEMEL & BRI
= | Semiconductor materials and | High mobility materials and circuit characteristics
circuit design
7 H | @ZEXME/€BYT — Mt | @FBEMA/ B — T & BIREIE
% | High-k materials and metal | High-k materials / metal gate technologies and circuit characteristics
gate technologies
8 H | GAA b T ¥ Y X &l 3RTT 7 vV RAKEE L BIREERET
% | Gate all around MOSFETs 3D transistor structures and circuit design
9 B | LA477 hE&Er CMOS 7 —hroL A 77 b &[EBEEEE
% | Layout design CMOS gate layout and circuit design
10 H | MOSFET #£ MOSFET & /N T X — &
% | MOSFET Performance MOSFET performance and characteristic parameters
11 H | LSI&E LSI a7 R — i & Z D&
Z | LSl design Overview of the LSI design flow and its issues
12 | B | LSITR*F LSI 72 b 7B -0l e = D:RE
Z | LS| test Overview of the LSI test flow and its issues
13 B | LSITX b+ eEmEE LSI 7R MICHIT2BEEEHFE ICL 2BRAFE
% | LS| test meets machine | Issues of LSl test and its solution by machine learning
learning
14 B |LSIotE®aUT4 cBMEE | LSItFa )T 4ICBIT2BEEEBETICL2BAFE
& | LSl trustability meets machine | Issues of LSl trustability and its solution by machine learning
learning
15 |B | A4 EVaArvELa—T4Y | T—ROZRELEEABRICTS EEAR. HR
5
Z | In-memory computing Circuit methods and materials that simultaneously store data and perform
calculations
E1EZ14+ Prerequisite(s)
H
e
RERBEATE (FF - 585
Required study time, Preparation and review
B | 8BF7 /1 X, BFREK, EBRKICHETIEBRONBIVETH S, P ERED AQENZFET 2HE, T4 Y XILEFEE,
T7FATEFRERE, SEERIFEZEELTVWAIENEXLL.
I | Requires some knowledge about semiconductor devices, electronic circuits and Integrated circuits. Better to get credits of
Digital/Analog Electronic Circuits and Integrated Circuits if you are undergraduate
HRIE S%E2E Textbooks/Reference Books
H | #RCHERBT27F R M2EHT 5.
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| ES | Deliver slides at each lecture

H | BERICRIRELR—F (100%) ICLYFHET 2. 5HfiIE, HENEE, RENRTRNP TETLENENRET S, H
BHEZET 5.

Z | Evaluate scores by reports (100%). Evaluations are based on the contents of repors and how descriptions are logically valid

B
ES

w



