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https://zh.wikipedia.org/wiki/%E5%B7%A5%E6%A5%AD4.0

http://topic.cw.com.tw/2016industry4.0/article.html
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Mechanization, Mass production,
water power, steam  assembly line,

power electricity © S
.............. S

Computer and Cyber Physical
automation Systems

https://en.wikipedia.org/wiki/Industry 4.0
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EE Facts & Figures

» The Department
» Established in 1980

» Faculty and Student

Lecturer

AsSist. 1
Prof &

/

Assoc. Prof

|

Full Prof.

400
350
300
250
200
150
100
50
0

BS

L.

MS PhD

m Male

352

252 63

B Female

60

37 6
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EE Facts & Figures

» Faculty Awards & Honors

3 IEEE Fellows

2 IET Fellows

4 MOST Distinguished Research Awards

4 Ta-You Wu Memorial Awards, MOST

5 MOST Distinguished Young Researchers

» Research funding (2016)
» MOST: USD $2,120,000
» Other: USD $36,500
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Research and Teaching Groups

» Electronic Circuit Design Group

Faculty: 10

» System and Biomedical Engineering
Group

» Electromagnetic Waves Group

Faculty: 7
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Electronic Circuit Design Group

> Research areas

VVVVYYYVYYVYYVY

communication

Design of Intelligent Electronic Systems

Circuit and System Design of Advanced Communication and Network Systems
Design and Computer-Aided Design of SoCs

Design of Mixed-Signal and High-Speed Ics

Design of Bio-electronic Systems and Circuits

Testing and Design Automation of Integrated Circuits and Systems

Internet of Things

Near-Data Processing

cell library

circuit input =
netlist vectors Digital/Analog
Macros

system é

analysis

Intelligent transport system (ITS)/
telematics services

T .l F ? By — Milicious
== aua'qh :
3 . = Processor
ety : oy : 5 | Main Memory
& i : b ‘0
=) : S W DDRS3
s ‘ Accelerator DRAM
o “update

R
Traffic infrastructure Home net twork
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Solid State Group

» Research areas
» Semiconductor Material and Device
» Optoelectronics Device, High Speed Device, and Device Modeling
» High-speed Optical Communication Device and Measurement System
» GHz Optoelectronic Transceiver and Applications

NCU, TAIWAN




System and Biomedical Engineering Group

» Research areas
» Fuzzy Theory, Control System, and Robot
» AC and Ultrasonic Motor Drives, Nonlinear Control Theories, Micro Mechatronics
» Power Electronics
» Biomedical Instrumentation Design, Signal Processing, and EEG Processing
» Biomedical Sensor Chips and Speech Production Mechanism

Linear Induction
Motor Drive

NCU, TAIWAN



System and Biomedical Engineering Group
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Electromagnetic Waves Group

High Performance Passives
in Si -based and GIPD RFICs

o e P ~al

o5 s e

el o
e R T S
rEE f ~L 8-

5.2 GHz CMOS LNA using Wafer-leve

5 to 65 GHz Gate-pumped
Integrated Passive Device Technolog!

Down-conversion Mixer
Using Darlington Cell for 60-
GHz CMOS Receiver

State-of-the-ans Transmission Line
Transformer in Silicon Based Technology

K-band 24.1% PAE Wideband CMOS PA Broadband and High-Efficiency Pow

with Differential TLT Amplifier that Integrates CMOS and Iru
Technology

THz Biomedical Imaging System

WR2.2 Horn =
Antenna T Lo
]

VDI AMC 306

Signal Source
Module (x8)

0%

'

Phase J}:{::it::‘eg Tunable
Shifter Nt work Antenna

Thin-Film Ferroic Se"‘;:’:::s"s‘::”c
Integrated Passive
Device Process (CMOS/GaAs/IPD)
by outside foundries

LRI 2|y

Integrated passive device (IPD)
fabrication process incorporating
ferroic thin-films for RF/microwave
circuit and antenna design

B S — S| ASIES B B AV IS PR I F5T i
232 - ARG / RIREE R RIS

High Integratlon RFICs and MMWICs

1-V 5-GHz self-bias folded-switch
mixerin 90-nm CMOS for WLAN
receiver

Fully integrated 24 GHz
OOK Transceiver

Integrated Passive Device (IPD) Process
Incorporatmg FerrO|c Thin-Films

Microwave phase shifter based
on the thin-film ferroelectric IPD
process

R R WS ST EAT
fEZiEAAM R 22

Tunable siot-loop antenna using
ferroelectric varactors

figi&ﬁﬁlgﬁﬂzﬁl.’liﬁfiﬁém?{.
x

CMOS chip flip-chip bonded onto a -
home-made carrier substrate by gold-
gold thermo-compressive bonding
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Electromagnetic Waves Group

MMWave and Reconfigurable Antennas

Dual-band Reconfigurable
Antenna Design

V-Band Circular-polarized
Antenna Based on IPD and

Wire-bonding Technology EE 2
1 .
i = % & 1IC c
o~ | | o -
? AL (o) @ Ril
Far, v
® Faed

S Patametors (48)

—a— Measured
—d— Sirnulated

oL s Shd - —
40 S0 60 7 80
Frequescy (GHz)

Miniature Beamformer Module and
2D Scanning Antenna Array

Miniature 2.4-GHz Switched
Beamformer Module

This work
el s st | AT 0 | :5 -. E gt ’.
e T yns l | Rt |
Maerix '\./"1\.,_(
== ! | E s ;
N Q | o' . L X
/:tt‘—< - J| l w. l:

ol

j.-n iﬁl 3 1t 4 4

Very-Low-Profile 2.4 GHz Scanning Antenna
Array with 2D Beam-Steering Capability

g Y-
e [

Multiband Antennas

CPW-fed penta-band antenna

Sy (dB)

——Nleasurement
----- Simulation

2 3 4
Frequency (GHz)

The multiple slot lines cut out by the two embedded comb-like sheets play an
important role for frequency control, and each frequency could be tuned
based on the slot lengths. The measured return loss is greater than 10 dB in
each band. Stable antenna gain between 5.3 and 6.46 dB are observed in the
operational bands.
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Lepg (S pm)
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Sense Amplifier

Vdd

Vg (V)

FET, and Negative o _
Capacitance FET etc. Variability Analysis of UTB SOI

Llne_edge 0oUT1=0 [>0=0uT2
roughness
(LER)

#@» Random

INVskew1 - INVskew2

' s
BLEEBER High-Performance and Ultra- Z0a)

et Low-Power SRAM Design #: Dopant A%
"g &7 SRAM iahili A hili O e, 2 Fluctuation Ed
Desi h » Variability and Reliability BRSNMIaRSN=576 (RO Function 1
=l wl: Tolerant SRAM Design ol il
Emerg”']glpost o ) 00 01 02 03 04 anatio 1
« Monolithic 3D SRAM Design Y (WFV) £ e

CMOS Devices
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Next-Generation Mobile Communications
for Ambient-Assisted Living in Smart City
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