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B &S 12123201
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BA7#/Credits 2

IR RE ##&E : Lecture

/Course Type

2 7 X /Class

RERBEZ BIEY AT LI% : Digital Communications
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BEDBHK - 12 /Objectives and Outline of the Course

B | EFEOBRICHSOERIIERE LV ONH D, Thid, BRE [B<] [ERIC] R Tl E221BHRBEREM (ICT) o
EHFNAERLIEREER Y T -V OBELREEICLZ2LDTH S, BHREELXY N7 -7 0FENRIET 1 ¥ 2 IMESEER
MICEBTAVELRY b T—O~ADERIZCEDLDTH D, FBRTIE TYVEXLERY bT—0DEBERDT 1Y ZIVEE
FEATC DLW TEBRNIERZRN S,

The progress of the information society in recent years has been remarkable. This is due to the innovative progress of
information and communication technology (ICT) using digital signal transmission technology. This course aims for course
students to obtain a basic understanding of the digital transmission technology in wireless communication.

FEDEEBIE /Learning Objectives

B | T4 P2LBEOERSLVBEVRTLAETILVEAERT S

N=2ZNY MES - EKHEHES ORES L CRIRBER ORI« EHFET 2
HSETEBLUMFT LTS ZRIEREDOBRICOVTERY S
ERWOGT 4 V2 NVEEBAAOEFRIEZERT 2

Bt

Understand the representations of baseband and carrier band signals in

Understand the basics of digital communication and communication system model

Understand intersymbol interference and the relationship between noise and the probability of code error
Understand the operating principle of the basic digital modulation / demodulation

the time and frequency domains

2T BIEDERE O SIS / Fulfillment of Course Goals (JABEE EIERIE D &)
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REETEIER /Course Plan

No. 15 B Topics AZA Content
1 H | ELoic BEIFOBEL, N OBEIFZFZIIHT>THLNLOHFFLTHELTHRL
WERBEICOWTHBAT 2 & &I, BEICEITZ2HFOEBZLEY,
BEVATLET I, TYRIVBIEY AT L, BIEROER (XEK. ZEHE. XK
% | Introduction The overview of communication engineering and the issues that are to be learned in
advance will be explained.
Communication system model, digital communication system, configuration of
communication path (transmitter, receiver, transmission path)
2 B | E5EkEEZ~T bL(1) ESRIEEEEOBERT . AREEED R RS FLTREBEN, 7— U TEHEOE
RICHDZEEZFVET,
7=V IZMEBHARES, TRNLX—ART MLVBEELBENRARY MVEE
Z | Signal waveform and | Course students will learn that a signal is represented by a voltage waveform in the
spectrum (1) time domain and a spectrum in the frequency domain, and that they have a Fourier
transform relationship.
3 B | E8EkLR~_T bL(Q2) . FEFL/SILR, /IR A VRV RES, A VLR F I EDEES R &R
BARI ML EOBEREFZELET,
ESDOFEE
Z | Signal waveform and | The relationship between the siganal waveforms and their spectra is explained.
spectrum (2)
4 B | #% HMEITEEZ VX LEETHH L. BEMEERHO 7 -V T ZBMAENH D WL
IXRNF—DRRY PLEHARDDZ L, BBAVREFICOVWTHBALET,
NI RMEE, BEA T AHES
% | Gaussian noise, white | Noise is an indeterminate random waveform, and students learn to obtain the
Gaussian noise frequency characteristics from the Fourier transform of the autocorrelation function.
5 B | BEKRETIL BEBOBYXRIL, ESEHLMSTENOL  ES5KHELL (signal to noise ratio, SN
) ICRETELET, BERETALL 74K, SHIESNBICEDCETILELEER
LET,
WBIERET /L. Shannon OEIE, BEKIET /L&
Z | Channel model Channel model
6 H|7—-2vav71 MEL L TCAVFECTRERELNET 22 LICHAT LR~ iR,
Z | Workshop 1 Do a Workshop 1
7 H| FM1*xXME#E B/ VR EHEEIRT 2BICIE, REETHICEI > THERY 2RI I AWESITF
AFXNOEEZHTFAFR T4 MR ERAVWET, TAFRIOEEDS B, ¥
EZA IV TOFSHETHRELZBENE LIFEL1EEIODVWTEELET,
FARRDOE—EHE
Z | Nyquist criterion When band-limiting the signal pulse, a Nyquist filter that satisfies the Nyquist
criterion is used to prevent decision errors due to intersymbol interference. Of the
Nyquist criteria, students will learn about the first criterion, which aims to eliminate
8 H|7—-0vav72 J—22ay 7 1OLR— MW REEFMEITL., BH,
% | Workshop 2 Do a Workshop 2
9 H | si¥ozensEs ZETCOREDE LD BB AL PICBIMOHA L BERBROERREEZITVET,
% | Summary of the former part Summary of the former part of this course, and additional explanations will be given.
and comprehension check
10 H | "=\ R RN=2ZNY FERETHWBREERSICOVWTEELET,
Z | Baseband transmission To learn about several kinds of line codes used in baseband transmission.
11 H | #58Y%XQ1) TYRIVBETIIZEBANOHERKE T —XEARHELES, 20L& BEEKTH
MENTZ AWGN L& > TREBZRDHEE (Ey FRYEK) (DLW TEBLET,
= | Bit error rate (1) In digital communication, the data value is detected by the judgment circuit in the
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receiver. Students will learn about the probability of code error (bit error rate) by
AWGN added in the channel.
12 H | #58YX(2) FAIEELIDFSICNTIE Y FRYEDHEZERLICL > THEVET,
= | Bit error rate (2) Example of calculations of bit error rates for a few kinds of line codes will be shown.
13 B | kT« P XILER WERFBOT Y RLERICOVWTEELET,
ASK,PSK,QAM
= | Carrier digital modulation To learn about digital modulation of carrier bands.
ASK,PSK,QAM
14 | B | T4 Y 2LVEERAR WX DT Y ZILERORY EBFEICOVWTFELET,
=z | Digital To learn about the error rate characteristics of digital modulation of a carrier.
modulation/demodulation
method
15 B | 258 HEARAMENE <. ER LAN PREESFRBECRLFAINTLS OFDM A IC
DLWTEVET,
= | OFDM To learn about the OFDM modulation method, which has high bandwidth utilization
efficiency and is most used in wireless LAN and mobile communications.

B1EEH /Prerequisite(s)

H | TYV2LESLE, 8L BREFGBOEENVETSH D,
ERNLAHERROMFE 7 — Y TEBOMFHIDETH 5,
& | Itis desirable to have studied digital signal processing and information theory.

It is necessary to take the basic information theory

BEBEBAFE (T8 - E38%) /Required study time, Preparation and review

H

- BRECHLCFEZ LERH, BE%Z 2KE, b8 T3IRRA0FERME2ES 2,

s LAR—NEHRESF O &, FB, EBZLTITI 2 &,

s LiR— MERE, MADXEEGIAY 2L, 5IREMLABEICONY 2 LD ICREAT 2L HIC, HAEZEHIT &, T,
ExBATFIRIRELZ &,

-BIABAFRFLED CHELANI &,

cEROHABERBROT -4 %, BEVHIALBEVI L,

CADPMERLIL R -t &, BEAMERLAE L TRELAVWI &,

Bt

- Each class requires 1 hour of preparation and 2 hours of review, totaling 3 hours of study time.

- Reports must be submitted on time. Be sure to do preparation and review.

- When writing a report, when quoting other people's texts, write so that the quoted parts can be clearly understood, and
also state the source. Also, refrain from quoting excessively.

- Do not alter the quoted part, including typos.

- Do not forge or falsify the data of experiments and survey results.

- Do not submit a report written by someone else as if it was written by you.

#HRlE S5EZE /Textbooks/Reference Books

H

ERERER.

gRE [TV 2dE] (KT - #8 - 79/ & AU (BBEL L TREREEICHERT )
ISBN 978-4-320-08645-6

SEE T4V LBEORRE] (A BEF HldR) (FEEEL L TREFZOWHEEDLH S)
ISBN 978-4-627-78591-5

SEE 174 P RVERBEAM] (SAFE, BEAE)

ISBN4-563-01487-7  Kindle iR
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B | ZBOME (G0%) &, SRIOHEERBELR—F - 7—2s>ay7OpE 50%) #iHHiL., 60 AU LEZAKRET 3,

ZE | Examination scores (50%),and homework assignment scores (50%) are evaluated, and a score of 60 or higher is considered
passing.
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