Spring 2015

Signals and Systems

Chapter SS-0
Introduction

SICNALS &

Feng-Li Lian
NTU-EE
Feb15 — Juni5

Figures and images used in these lecture notes are adopted from
“Signals & Systems” by Alan V. Oppenheim and Alan S. Willsky, 1997
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Course Flowchart in NTU-EE
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Introduction: Smart Phone with Camera, GPS etc.

= Smart Phone

From http://www.iphone.com/
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Introduction: Cellular Phone with Digital Camera

= iPhone 6:

e \oice:

— 47 F $R# F : 20Hz 3 20,000Hz ?2??
Image:
— #7800 # % iSight #4%4. 58, Face Time: 120 # % P& % (1280 x 960)

— 1080p HD &-#:# i (* 4, 30 F 2 60 # #)

UMTS/HSPA+/DC-HSDPA (850 ~ 900 ~ 1700/2100 ~ 1900 ~ 2100 MHz)

LTE(A#1-2-3-4-~5-7-8~13~17~18-19~20~25-26~28 -~ 29)

http://www.iphone.com/

802.11a/b/g/n/ac Wi-Fi (2.4GHz), £ 79 4.0 & 5 i (2.4GHz), NFC

e Communication:
— GSM/EDGE (850 ~ 900 ~ 1800 + 1900 MHz)
» Computation:
— 64 A AIAB & ¢
* Memory:
— 16GB - 128GB of memory
e Multimedia:

1 18 2> PR I
— A g e
AAC (8 1 320 Kbps) + HE-AAC + MP3 (8 = 320 Kbps) + MP3 VBR ~ Audible (5 2 ~ 3~ 4 » Audible Enhanced Audio » AAX % AAX+)
+ Apple Lossless ~ AIFF 2 2 WAV
1 18 g P
Al ¢
H.264 High Profile level 4.2 5 5.m4v ~ .mp4 52 .mov 4% 43¢ > & ¥ & 1080p  # 45 60 42 » § 71 5 AAC-LC = #1 4+ ¥ £ 160

Kbps ~ 48kHz ; & * MPEG-4 Simple Profile % <7.m4v ~ .mp4 2 .mov # % 4 ;¢
WA AAC-LC = # 4 & #F v i 160 Kbps » 48kHz ; i& * Motion JPEG (M-JPEG) h#8 <1 .avi 4 & t4 5%
» &5 30 Bt 0 F 3 A ulaw ~ PCM = &

L

» ¥ i 2.5 Mbps » 640 x 480 %
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» 5 30 Bt o 4
» ¥ i 35 Mbps > 1280 x 720

Introduction: Voice Signal Processing

Transmit
MICMUTE |6 | 3rd Order Transmit Transmit Cutput
Antialias 6th Order 1st Order Logic
Low-Pass Low-Pass High-Pass o 12
MICIN (analog) [ (Switched Cap) ] (Switched Cap)
Fiter Filter Filter
=20 kHz _ . - z AID
MIcGs ° . fe=35 khz fo=120Hz Converter
VMID 256 kHz 8 kHz T
VMID o
Generator Bandgap 4
MICBIAS 256 kHz Reference 256 kHz Clock Clock m
akHz|  Generatar Cantrol [+
7
EARA Receive *
6th Order
EARB Low-Pass
iam’l‘f”e {Switched Cap) Inpit 9
< molfier Lo Filter DAC
EARGS [4] Logic L
EARMUTE [10] fc=35kHz

Power-Down Logic

NOTE: fgis the —3-dB cutoff frequency.
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DouT

1 FSR
ZRI FSX

TMS320C5x DSP

DR
CLKR
DX
CLKX
X1
FSX
FSR X2
CLKOUT1
Y
8 kHz CLKIN
2.048 MHz
ASIC Clock
Generator

40 MHz

TCM320AC2x/4x Voice-Band Audio Processors
SPRA146, Oct 1994, www.ti.com
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CCD __
input

—> serial output
e.g., 011010...

Digital camera chip
CCD

CCD preprocessor | | Pixel coprocessor ‘ D2A ‘

v v

lens ¢ ¢ T
JPEG codec ‘ Microcontroller I | Multiplier/Accum I
DMA controller Display ctrl

A2D

v
I Memory controller H ISA businterface H UART I | LCD ctrl I
3
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= Signal Frequency Characteristics:

T
_fe™
T

modulating signal : x(t)

L e

10 20K 100M 300M 40G 300G

Voice Signals

Communication Satellite Microwave Link _

Siz'6)

modulated signal : y(t) = x(t) c(t)
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Introduction: Signal Processing
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A (mathematical and engineering) language
for describing signals and systems

AND

An extremely powerfully set of tools
for analyzing them
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= Examples of Sighals & Systems:

= Circuit
» Voltages & currents
= Automobile
* Pressure on accelerator & automobile speed
= Electrocardiograms:
 Digitalized electrocardiogram & heart rate
= Camera:
 Light & photograph
= Robot arm:
* Movement & motor speed




Syllabus

= Lecture Information: .
* Required for Sophomore:
— Mondays, 9:30-11:00
— Thursday, 1:30-3:00
- MD231

= http://cc.ee.ntu.edu.tw/~fengli/Teaching/SignalsSystems

= Instructor:
« i ¥ 4 (Feng-LiLian)
» Office: MD717
* Email: fengli AT ntu DOT edu DOT tw
* Phone: 02-3366-3606

= Grading:

e Homework and Program (30%)
e Midterm Exam (35%) "
» Final Exam (35%)

T

Signal '

Processing Big
First

Feng-Li Lian © 2015
NTUEE-SSO0-Intro-13

Course Outline:
1. Signals and Systems
2. Linear Time-Invariant Systems

3. Fourier Series Representation of Periodic
Signals

4. The Continuous-Time Fourier Transform

o

The Discrete-Time Fourier Transform
The Laplace Transform

. The z-Transform
Time and Frequency Characterization
Sampling
Communication Systems
Linear Feedback Systems (optional)

©

© © N o

Textbooks:
1. Signals and Systems, 1997
by Oppenheim, Willsky & Nawab (Required)
2. Signal Processing First, 2003
by McClellan, Schafer & Yoder
(Reference book with CD-ROM)
3. Signals & Systems, 2003, 2nd Ed.
by Haykin & Van Veen, John Willey & Sons
(Reference book)

02/08/14

Course Flowchart
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Signals & Systems (Chap 1) LTI & Convolution  (Chap 2)
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(Chap 9)

(Chap 10)
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Time-Frequency (Chap 6)

Communication (Chap 8)
Control (Chap 11)




