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A2 P 4% | This course is designed for undergraduate students who are interested in advanced FPGA design and have basic

knowledge in RTL hardware language programming. The course begins by introducing the VLSI technology.
After that, a short review on the FPGA architecture will be described, including PLD, Xilinx and Altera FPGA.
Later, a lecturing on the FPGA design issues for digital arithmetic units and algorithms will be given. Of course,
we will select some state-the-art researches for computational efficient algorithm in FPGA implementation and
these topics will be assigned as a small colloquium for students. In the meantime, several Labs about the Altera
Quialtus Il tutorials will be demonstrated too.
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Introduction to Altera Quartus 1l and Altera DE2

Mid-Presentation for final project topics

Basic HDL programming concepts

Final Projects

Altera FPGA Labs and Exercises

Presentations
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4% P 1% |Develop understanding of power devices and switching converters for power processing, regulation, and control
as applied to computer and telecommunications systems, transportation systems, and industrial drives. Develop
skills for complete design of dc/dc converters.
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¥ % % gk.|Develop understanding of power devices and switching converters for power processing, regulation, and control
as applied to computer and telecommunications systems, transportation systems, and industrial drives. Develop
skills for complete design of dc/dc converters.
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Introduction

AC Voltage Controllers

Power Computation

DC Power Supplies

Half-Wave Full-Wave  Rectifiers Inverters
DC-DC Converters
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BLDC Motor Modeling ~ BLDC Driver
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Introduction to Control System

Mathematical models of Systems ~ State Variable Models ~ Feedback Control System Characteristics
A History of Control Systems - System Configurations - Analysis and Design objectives Case study ~ A
History of Control Systems ~ System Configurations ~

The Transfer Function - Electrical Network Transfer Functions ~ Translational Mechanical system
Transfer Function ~ Rotational Mechanical system Transfer Function ~ Transfer Function for Systems
with Gears ~ Electromechanical System Transfer Function ~ Electric Circuit Analogs ~ Nonlinearities ~
Linearization ~ Some observations -~ The General State-Space Representation ~ Applying the state-space
Representation ~ Converting a Transfer Function to state space to ~ Converting from state space to a
Transfer Function ~ Analysis and Design objectives Case study ~ Poles Zeros and System Response
First-order Systemssecond-order Systems:introduction ~ The GeneralSecond-order System -
Underdamped Second-order Systems - System Response with Zeros ~ Laplace Transform solution of state
Equations ~ Time Domain solution of state Equations ~ Block Diagrams ~ Analysis and Design of
Feedback Systems ~ Signal-Flow Graphs ~ Mason's Rule ~ Signal-Flow Graphs of state Equations -
Alternative Representations in State space ~ Similarity TransformationsRouth-Hurwitz Criterion ~ Routh-
Hurwitz Criterion Special Cases ~ Routh-Hurwitz ~ Criterion: Additional Examples ~ Stability in State
Space ~ Steady-State Error for Unity Feedback Systems ~ Static Error Constants and System Type ~
Steady-State Error ~ Specifications - Steady-State Error for Nonunity Feedback Systems ~ Sensitivity
Steady-State Error for System in State Space ~ Defining the Root Locus ~ Properties of the Root Locus ~
Sketching the Root Locus ~ Refining the Sketch ~ Transient Response Design via Gain Adjustment ~
Generalized Root Locus ~ Root Locus for Positive-Feedback Systems

Pole Sensitivity ~ Improving Steady-state Error via Cascade Compensation ~ Improving Transient
Response via Cascade Compensation ~ Improving Steady-state Error and Transisent Response ~ Feedback
Compensation ~ Physical Realization of CompensationImproving Steady-state Error via Cascade
Compensation ~ Improving Transient Response via Cascade Compensation ~ Improving Steady-state
Error and Transisent ResponseFeedback Compensation ~ Physical Realization of Compensation

Modeling in the Frequency Domain

The Transfer Function ~ Electrical Network Transfer Functions ~ Translational Mechanical system
Transfer Function ~ Rotational Mechanical system Transfer Function ~ Transfer Function for Systems
with Gears ~ Electromechanical System Transfer Function ~

Electric Circuit Analogs ~ Nonlinearities ~ Linearization

Modeling In The Time Domain

Some observations ~ The General State-Space Representation ~ Applying the state-space
Representation ~ Converting a Transfer Function to state space to ~ Converting from state space to a
Transfer Function

Time Response

Poles Zeros and System Response ~ First-order Systems - second-order ~ Systems:introduction ~ The
GeneralSecond-order System ~ Underdamped Second-order Systems ~ System Response with Zeros ~
Laplace Transform solution of state Equations ~ Time Domain solution of state Equations

Reduction of Multiple Subsystem

Block Diagrams ~ Analysis and Design of Feedback Systems ~ Signal-Flow Graphs ~ Mason's Rule -
Signal-Flow Graphs of state Equations - Alternative Representations in State space ~ imilarity
Transformations

Stablity

Routh-Hurwitz Criterion ~ Routh-Hurwitz Criterion Special Cases ~ Routh-Hurwitz Criterion: Additional
Examples ~ Stability in State Space - Stability in State Space

Steady-state Errors

Steady-State Error for Unity Feedback Systems ~ Static Error Constants and System Type ~ Steady-State
Error Specifications ~ Steady-State Error for Nonunity Feedback Systems ~ Sensitivity - Steady-State
Error for System in State Space

Root Locus Techniques

Defining the Root Locus ~ Properties of the Root Locus ~ Sketching the Root Locus - Refining the
Sketch ~ Transient Response Design via Gain Adjustment -~ Generalized Root Locus ~ Root Locus for
Positive-Feedback Systems - Pole Sensitivity




Design via Root Locus

Improving Steady-state Error via Cascade Compensation ~ Improving Transient Response via Cascade
Compensation ~ Improving Steady-state Error and Transisent Response ~ Feedback Compensation
Physical Realization of Compensation

Frequency Response Techniques

1.Asymptotic Approximations: Bode Plots ~ 2.Introduction to the Nyquist Criterion ~ 3.Sketching the
Nyquist Diagram ~ 4.Stability via the Nyquist Diagram ~ 5.Gain Margin and Phase Margin via Bode
polts ~ 6.Stability Gain Margin and Phase Margin via Bode plots ~ 7.Relation Between Closed-Loop
Transient and Closed-Loop Frequency Responses ~ 8.Relation Between Closed and open-Loop ~
Frequency Responses ~ 9.Relation Between Closed-Loop Transient and Open-Loop Frequency
Responses ~ 10.Steady-State Error Characteristics from Frequency Response ~ 11.Systems with Time

Nyquist Criterion ~ Sketching the Nyquist Diagram ~ Stability via the Nyquist Diagram ~ Gain Margin
and Phase Margin via Bode polts ~ Stability Gain Margin and Phase Margin via Bode plots
Relation Between Closed-Loop Transient and Closed-Loop Frequency Responses - Relation Between

Delay ~ Obtaining Transfer Functions
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Delay ~ 12.0btaining Transfer Functions ~ Asymptotic Approximations: Bode Plots - Introduction to the

Closed and open-Loop Frequency Responses ~ Relation Between Closed-Loop Transient and Open-Loop
Frequency Responses ~ Steady-State Error Characteristics from Frequency Response ~ Systems with Time
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Signals and systems

The continuous-time Fourier transform

Linear time-invariant systems

The discrete-time Fourier transform

Fourier series representation of periodic signals

Time and frequency characterization of signals and systems
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