|
— =11 LA/
L § | = \ /
Technical &b L ké(k'll‘: N
University Heh= N v. o
of Munich 2!

&%
HERETIAZE (TUM) FFTinikREE
BT AY¥ (NTU) BE&IEF

20 A £ HHIREE
EiRMte: FNK

SRR
IR T ABERE :

EIRUATR
EFRIART B F AL (P EZE BR7%&IN)

@
A :
SEsAH o

=3

R
10B 15 HEFIRTEL IR, MitA: '

www. tum—asia. edu. sg




2

RRETI X
Technical University of Munich (TUM)

REETAKRE (TUN) BRUNTIARHMAIRE SR
—*, BEEAARN45ZHIR, 101002 HIR5LL
K iBid40000%FE . REETIANELMRAEE
mIERE, BRARE, £aRFENESE. [,
WAL TEBEMBEEFKR. “SKENZIR &
XK - RERM “FIRIZR” KRR - G - MEFIE
DURRIRISEMELPAREBAR EET AT

RERTIAREABWEKRE, —ERNTIEFREEL
HLBENENAL . SRR, ERFR~ S
HEBEERINNEEKRE. EFRMLHRERETIX
MBI AL MNKE, FEILR, mEER. FF
T AIMERTHRBENEL.

RREITWAZERFAHUNEEFHENES, &
20024FE AR TR T RZE M (TUM Asia), =2
LRE—EESKRAENERIK. EEREE
Tl AZFE5FHMEEZASF (NUS) . BEFBITRE
(NTU) AR F NG IR T K5 (SIT) FFMIK TR S
BIE1EXR, TUN  AsiaiZ2ft ST IR AR EX & IR
IR FN HIRTE

S5t RFEENEIEXRRBFRIRIENHEXLESE
B, EEIEFMIMNFEAMIFHES, FTUM
AsiaRy el & B BE 71N E PR RS 1 s R R AL AL
PiELR. HABITTHENHELW, TUM  Asial®
MAOTHEESRENHEIRE, LUEEILMNI W
miAHIEK .

*RHE 52011, 2012F020134F LG A FRZEFRHEE

Technical University of Munich Asia - TUM Asia

iR FE T KRS

Nanyang Technological University (NTU)

B19MEMIIUFK, EFBETAFELMKI—R
ZAEMMREXE, REFHRZFS0*EILMKEFE
FEARBEARENAFEZ—. KEH7T0ZIMERD
3800 BMBHM AR EEMAICIFNNEMEE
mgﬂ%ﬁ%ﬁkm%ﬁﬁmﬂﬁlﬁﬁﬁﬁaa
HHE,

FMANZEARMARNESAIHSLARAELS,
58 7T KRB AT T EH R KR D3 FF—AbA]
ARFREBAEE, SAFRISIERFERXRIN
RAMAKHNFERBEIRZHALIINS,

RIE20145F B90SHE®R, AN FRSTIEZIH

AEEIKEI0L. (FAFMMKEERETRKRE, &

ﬁgﬁg%MﬁEﬂﬁﬂ@%ﬁﬁ%ﬁﬁﬁﬂ?%
UTTHR.

*k 1R$E2013/14 OSHHE AkFHEH




fEEI-‘—“- :I: 1_L

N N .ﬂ
’EEZEEE%‘ &3t — =
° o
RARETA-EFRTASHS FEOTLIE Egﬁ%ﬂkkm (EE) i
B CERmERItT (BE¥WE) BEEEE v jers LT Ve TR
3 5 513 3 SR L B ISR T 7 R A0 ARTRE G BRa T
T FFR RIS E R E AR AR S
MR,
31EERA
2B il RN A A S E
BEZEX 1872, BESESIMBLTI
S N2 F RN SE AR 181
BB GiIwerE, 4lEERE, 5 T ZE
IEERBE, 1THSMRHEEER BN ARESERRHFE
=P T4, HiRESAEAEEA

AIRSRIE R

I ERIEER B BIE4S
ANMRET LIk B

RALLUEREREE. Fniksk
tF B E A 5 FERCSE 3] F1ie
8 2 EEEES TR AR LN ERB
BIFIE: 208

3, UERBIENS

J\R HMA 7~ A =1A ~1A =3
1
***: pr— - ’ ﬂ
( AN /v i& 9 L 4
7 N 7 N — [ ]
B H K - B FIRH - WMERLE S| FENTU. TUM, FAlEER
HERE - EERE R o 1l s FF
- MERLB - BEREE RHATE RN
- L EME tigxr
- BERRE

Technical University of Munich Asia - TUM Asia &




Module Synopsis

Core Modules

Digital IC Design

Review of integrated circuit fundamentals. Layout and
design issues. CMOS digital circuits. BICMOS digital circuits.
Sub-system design in digital circuits. Design methodologies.

Analog IC Design

Review of fundamentals. Analog building blocks. Switched
capacitor circuits. Current mode circuits. Continuous-Time
filters. Data converters.

System-on-Chip Solutions & Architecture

The course addresses application-specific digital CMOS
integrated circuits (ASICs) from a system’s perspective.
Covering multiple levels of abstraction from MOSFET transistor,
to realization of combinational / sequential logic, finite state
machines (FSM), memory (SRAM, DRAM, FLASH), to chip-level
interconnect technology (busses, network-on-chip (NoC)).
Furthermore, the course complements the understanding of
digital integrated circuit design by investigating the architectural
composition of multiple real-world case studies taken from
existing SoC products in the area of Internet networking.
We will investigate and compare generic RISC CPU platform
architectures with network processor units (NPUs), LAN/SAN
(Local area / System area network) switches and SONET/SDH
transmission framers of wide area networks (WAN).

Design Methodology & Automation

Computer-aided design of integrated circuits. VLS| design
flow overview: system level, algorithmic level, register transfer
level, logic level, and circuit level. Detailed discussion of
VLSI design methods especially for logic synthesis. Digital
simulation, hardware description language, test development
including design for testability. Techniques from discrete
mathematics and computer science are explained and
employed.

Digital Signal Processing

Introduction. Discrete Fourier transform (DFT) and fast Fourier
transform (FFT). Z transform. Digital filters. Linear prediction
and optimum linear filters. Power spectrum estimation.

Mixed Signal Circuit Design

Fundamentals of discrete time signal processing. MOSFET
as a switch. Sample & hold circuits, switched capacitor
circuits. Data converter fundamentals. Nyquist rate D/A and A/D
converters. Over sampling, noise shaping, A/D and D/A
converters using sigma-delta modulators. Switched capacitor filters.

Laboratory 1 Analog IC Design
Design of a wide-band amplifier from schematic to layout
verification.

Laboratory 2 Digital IC Design
Design, simulation, layout and synthesis of digital integrated
circuits & systems.

Elective Modules* (Choose 4)

RF IC Design

System design considerations. CMOS RF components and
devices. Low-noise amplifier (LNA), Mixers, Voltage-controlled
oscillators (VCOs). RF power amplifiers. Phase-Locked Loops
and Frequency Synthesizers.

IC Packaging

Packaging overview. Electrical packaging design and thermal
management. Single chip, multichip and 3D packaging. IC
assembling, sealing and encapsulation. IC packaging failure
and reliability. Microsystems packaging and applications.

IC Marketing/ Business/ Management
Trends in the IC industry: technology and manufacturing
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trends, demand applications and product trends. Market
characteristics: the customers, business cycles, demand
lead and supply lag (the bull-whip effect), IC industry, supply
and value chain, stakeholders, geographical distribution of
excellence centers, technology centers, design centers,
fabrication centers, the dis-integration of the value chain,
outsourcing trends. Managing the marketing function: the
sources of product ideas, the role of standards, formats, and
intellectual property. Strategic partnership, distributorship,
demand forecast, matching supply with demand.

Advanced MOSEFT & Novel Devices

Historical development of mainstream MOSFETs until today:
economical, technological and physical fundamentals.
Properties of long cha nnel and short channel MOSFETSs, high-
field effects, scaling rules. Basics of charge carrier transport,
drift-diffusion, Boltzmann-Bloch equation, hydrodynamic
transport, ballistics and consequences for IV-characteristics.
Advanced MOSFETs, mobility-enhancement, metal-gate,
FinFETs, MuGFETs. Hot-electron and ballistic transistors,
Impact-MOSFETs, Spintronic devices. Tunneling-MOSFETSs,
single-electron transistors.

Nano-Electronics

Low dimensional structures: quantum wells, quantum wires and
quantum dots. Electronic, optical, transport properties of nano-
structures. Quantum semiconductor devices. Fabrication and
characterization techniques of nanotechnology. Applications
of nanostructures, nanodevices and nanosystems. The bottom-
up approach to nanotechnology: introduction to molecular
electronics and optoelectronics. Organic materials for
electronics: self-assembled monolayers, conducting polymers,
carbon nanotubes. Circuit implementations and architectures
for nanostructures: quantum cellular automata and cellular
non-linear networks. Introduction to quantum computing.

Embedded Systems

Basics of processor architectures. Memory organization
and caches. Worst-Case Execution Time (WCET) Analysis.
Compositional Timing Analysis for embedded systems.
Embedded software platforms and tools for host-target-
development. Performance analysis of embedded systems
and design space exploration. Model-based design and code
generation. Formal verification and validation of embedded
systems. Real-Time Operating Systems. Power management
for embedded systems.

Simulation and Optimization of Analog Circuits

Principles of circuit simulation: DC/AC/TR analysis. Basic
analog optimization tasks: worst-case analysis, yield analysis,
nominal design, design centering. Basic principles of
optimization: optimality conditions, line search, Nelder-Mead
method, Newton approach, Conjugate Gradient approach,
Quadratic Programming, Sequential Quadratic Programming.
Structural analysis of analog circuits.

Design for Testability of VLSI

Fault Models and Testability concepts. Test Generation and
Fault Simulation Algorithms. Shift-register polynomial division.
Pseudo-randorm sequence generators. Special purpose shift-
register circuits. Random pattern BIST. Build-in boundary scan
structure. Limitations and other concerns of random pattern
test. Test techniques for automatic test equipment.

Cross Discipline Modules

¢ Aspects of Asian and European Relations Today

e Cultural, Social & Economical Aspects of Globalisation
¢ |nternational Intellectual Property Law

¢ Selected Topics in Business Administration

¢ Selected Topics in Business Management

*Disclaimer: Elective modules available for selection are subject to availability. Unforeseen circumstances that affect the availability of the module include an insufficient number of students taking
up the module and/or the unavailability of the professor. TUM Asia reserves the right to cancel or postpone the module under such circumstances.
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DID YOU KNOW THAT A PART OF YOUR GADGET -
COMPUTER, MOBILE PHONE, TABLET OR VIDEO
CONSOLE - WAS DESIGNED OR MANUFACTURED IN SINGAPORE?
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