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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 /%5 /Second term

/Specialized Subjects for Undergraduate
Program of Electronics

4348/Category [/ f2 3 B5BR/Day & Period | /7 1:/Wed.1

FIB 1B /Course Information

B &S 12123102

/Timetable Number

REES 12160046

/Course Number

BA7#/Credits 2

IR RE ##&E : Lecture

/Course Type

2 7 X /Class

FRERBL BT YEERES : Electronic Science and Engineering

/Course Title

BEYHKEL /= FE . /TAKAHASHI Kazuo

/ 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

EERBODHIHEICLD
RIB /Practical Teacher

BMBF> YT
/Numbering Code

BEDBHK - 12 /Objectives and Outline of the Course

H | BROBFIFREM (TL7 b0 R) 2X 22 ERCEE. FERLREOSEORARMBOMELZEL <BET Z7-HI(C
I3, EREECEFOIREVICET 2HMENLEENERBICEETHD, ZOREERTIEZDLDIIKNEREFNZOERCESR
B, PRFOMSITOVWTRY, S S ICERDEOEBR THICEEAEI A THIBETFIRILF—F (N F) IZDOWTER
I 5,

T | Understandings of physical phenomena regarding electrons in solid state matters are definitely required to learn functions
of electronic devices. The lectures are dedicated for elementary processes of electron expressed by classical and quantum
mechanics theories.

FBDZEBRE /Learning Objectives

B | EFH0FPEENLERL. EXANLAREARA, SOICINAEFYEOBRICAEHRERON %R 5,
KRBEFOEFHIBRYIFEWEETFH BRFOBELERT 5,

KTV v VEBICEDZEFORALCADHMRE, b FUHRZIEBET 5,
BEARDEEN. BRBEDNEEEZMD, FBIEFOMZIERT 5,
BEAFOEBREFORYIKVWEFV, €BOBFOIREVZIEMRT 5,
ERTOBFIANFT—ZRRTH2NY FERBLIIEDLIBHLONERET 5,
FEERERE. S oICHERE (FER) LonEEMD,
Z | Knowing the background and basics of quantumn mechanaics, and the relationship between the quantum mechanics and

physical phenomena.
Understanding electronic structures of atoms represented by hydrogen with treating quantum theory.
Catching behavior of electrons in an one-dimensional quantum well and the tunneling effect.
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Knowing bonds between atoms in solids, crystalline structures and reciprocal lattices.

Learning to treat electrons in solids and understanding behavior of electrons in metals.

Understanding energy-band theory for electronic states in crystals.

Comprehending semiconductors, metal, and insulators (dielectrics).

u}ﬂ

BIZDERE O FHIEEXE / Fulfillment of Course Goals (JABEE BEERI B D &)

B | IO | ik

REETEIER /Course Plan

No. IEH Topics AZ Content
1 B | EFhzoiEE (1) EFHRORKIKICOVWTER S, AEHHAR (NFLBHWRT) PBIALLDON?
= | The basis of quantum | Knowing quantum mechanics beyond classical- mechanics and electromagnetism.
mechanics (1)
2 H | 8EFh50&ER (2) HORFHEEFEMEICOWTHEL., 77V 7 ERICOWTH S,
% | The basis of quantum | Understanding light from the point of view of wave and photon.
mechanics (2)
3 B | EFHhF0HER (3) Tal T v H-—ARAEZEHL. ZOBEFICOVTHES,
% | The basis of quantum | Introducing Schroedinger equation from assumption of de Broglie.
mechanics (3)
4 B | EFHZ0HERE 4) KERFEDLYOEBEFZHIC, BEFZERYELEFORE. EFHICOVTER,
Z | The basis of quantum | Knowing atomic structure of hydrogen with electronic states and quantum number.
mechanics (4)
b B | EFHF0ER (5) BT vl fEEE BILADHIHR, b Y RAHRICOVTHIS,
I | The basis of quantum | The basis of quantum mechanics (5)
mechanics (5)
6 H | #ERoEs (1) BRICOVWTEY, BRFHOBEN. ERRMICOWTERT 2,
& | Crystalline structures (1) Knowing crystals and potentials between atoms.
7 B | HRoEE (2) B4 OEREE. ZEETF. 77 X—KF. ERE. BRAUEHN,
& | Crystalline structures (2) Looking overview of crystalline structures, space lattices, Bravais lattice, lattice faces
and lattice directions.
8 H | #&RotEs (3) WIEF, 7V YTy /=l oWTEY, XKREETOFEEEBRT 5,
Z | Crystalline structures (3) Thinking reciprocal lattice and Brillouin zone for analyses of x-ray diffraction.
9 H | EFFoBHEF (1) BREFETLEHEEBEM. THLF-—ERRBICONTRES,
& | Free electrons in solids (1) Knowing wave functions and energy states including terminology of ground and
excited states, and so on.
10 | B | EtkFoBEBEEF (2) 7o IIRILF— REBE, BFHEEM5,
Z | Free electrons in solids (2) Understanding Fermi energy, density of state, and specific heat of electrons.
11 | A | Bt oa/laET (3) 7RyROERICAN, BERPOEFOHRVAZRER,
ZE | Free electrons in solids (3) Looking the Broch theorem.
12 | B | =xLF¥F¥=% (1 BREFIALEBFBIALUC D VTR,
Z | Energy bands (1) Learning free-electrons (Sommerfeld model) and tight-binding theories.
13 | B | zx0¥—% (2 JO—Zvyk - RZAETLOFBER T, EFOREICOVTERET 2,
Z | Energy bands (2) Learning the Kronig-Penny model.
14 B | TxL¥-—% (3 Ny FEEICL 2 HEERERE. IBBREODEZERET 5,
Z | Energy bands (3) Distinguishing materials to conductors, semi-conductors and insulators from the
point of view of structures of energy bands.
15 | B | zxL¥—%F 4) THMRF IO 2 EAER S,
& | Energy bands (4) Seeing energy levels of impurities in solids.

IS M /Prerequisite(s)

a_|
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B | k&, BAERL ZRBICL2EEEZHET 22 &,
%= | Students are obliged to review lectures by notes, printed matters and a textbook.

H | %5 [P LLWETYNE] (BAE—1E, SRtHMR. HZISECTTY > MR,
2 | A reference: Yasashii Denshi Bussei, K. Miyairi et al., Morikita Shuppan
Printed matter will be provided as necessary.

B | #ERIITHIOMBOERS LORHRICTIHAROBRICKYFTHES 2, BRICBVLT 0 RULZAEK LT 2,
Z | Learning levels will be evaluated by the mid-term knowledge review and term-end examinations (written). Students of 60/100

will pass the course.
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