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1.4 % 42 4 %2 (Fabrication Technology of Microsensors) (6 /] )
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Set Implement processor Implementation of .
3 . . X . Modelsim, MIPS
Implement | branch instruction unit. Branch Instruction :
; . cross compiler, Java
ation Function (3 hours)
Instruction Implement processor LAB 4: Ver_llog PC (Linux),
Set . . . Implementation of .
4 branch instruction unit . Modelsim, MIPS
Implement in Verilo Branch Instruction cross comoiler. Java
ation 9 Function (3 hours) pler,
Instruction LAB 5: Ver_llog PC (Linux),
Set Implement processor Implementation of .
5 ) . ) . Modelsim, MIPS
Implement ALU Arithmetic Logic Unit cross comoiler. Java
ation ( ALU) (3 hours) pler,
F:L?gﬁis?r Interrupt handler LAB 6: MIPS CPU PC (Linux),
6 P bt Interrupts handler & ISR| Modelsim, MIPS
and design (3 to 6 hours) cross compiler, Java
System pier,
Processor .
Interrupt | Implement pipelined LAB 7: MIPS CPU PC (I__|nux),
7 . . . Modelsim, MIPS
and processor interrupt unit| Interrupt Unit (3 hours) ier J
System cross compiler, Javal
, PC (Linux),
8 g::;hf] 'm‘i"eerl?fgé 'Crgggses"gfh LAB 8: ICache Design | Modelsim, MIPS
9 PP b cross compiler, Java
DCache Implement DCache PC (Linux),
9 Desian with pipelined LAB 9: DCache Design | Modelsim, MIPS
9 processor cross compiler, Javal
PC (Linux),
Processor | Implement processor LAB 10: Simple CPU Modeisim, ARM
10/ b P : System Platform & cross compiler,
Platform | and AMBA platform in . -
11 Desian FPGA Memory Allocation (3 Xilinx XUPV5-
g hours) LX110T Evaluation
Platform
PC (Linux),
12/ Processor | Implement processor | LAB 11: Multi-Master '\élﬁ)dsilignrhp‘i:z'rw
Platform | and AMBA platform in | Bus Platform & Generic o pier,
13 Design FPGA I/Os (3 to 6 hours) Xilinx XUPVS-
g LX110T Evaluation
Platform




PC (Linux)
LAB 12: Interrupt : !
Processor P Modelsim, ARM
Implement system Controller & Interrupt :
14/ | Interrupt : o . : cross compiler,
15 and interrupt service in Service Routines on ilinx XUPV5
System FPGA EASY Platform (3 to 6 LX110T Evaluation
hours)
Platform
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Computer organization and design, the hardware/software interface
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2| FE&- A # GPIO 4] A# GPIO #-4] | ADP-WT59F064 - CH1
3| #m- UART #5209 % UART e g s | ADP-WTSOF064 = o | oo
4| %= RTC #-ie 9 2% RTC f-e¥ % |ADP-WT59F064 T CH3
5| Fo&e TIMER #-2.% 2% TIMER ¥ % % | ADP-WT59F064 T CH4
6 kT Remote e F %% Remote -2 ¢ % | ADP-WT59F064 <+ ~ CH5
7| #s&- PWM - % % PWM #-ed 5 | ADP-WTS9F064 = = | g
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o i T o N P Aiﬁp%ﬁﬁ 3 ]{l% N N
Y EB AN ELA PR BJH:? Br 3 8%
v L 2. F i
;;%; %ﬂcﬁls’ dror PR
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Basic Design Concepts
for Memory Cell ~
1 S’RAM Memory Array ~ Row SRAM Bitcell Layout & |Workstation
esign : : o
Basics Decoder ~ Column SNM Simulation CIC IC design kit
Decoder ~ Sense
Amplifier
PVT
\iaegi:gésir? Nanometer CMOS , , Workstation
2 Process and PVT SRAM Array Simulation S
Nanometer Variations CIC IC design kit
CMOS
Process
3 ULV SRAM| SRAMSs in 2005~2010 Leakage-Aware Bitline |Workstation
Bit-cells ISSCC Design CIC IC design kit
Read/Write
4 Assist SRAMs in 2005~2010
Circuitry for ISSCC
ULV SRAM
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DVFS/power gating
features in modern
application processors
1 Overview (e.g. Intel Medfield
nVIDIA Tegra,
Qualcomm
Snapdragon, ...)
Delay/energy Workstation
5 DVFS Datapath characterization of chaDrZI;)gﬁzneizgz of desi
Design datapaths & DVFS mode cic IC. esign
desi processor datapath kit
esign
ild Iding blocks of [ h real i
3 DVFS Building | Building ocks o DVFS Prototypm_g with rea Labview
Blocks designs chips
PXI SMU
PC
4 PMIC Latency of DVFS mode DVFS firmware
changes EVM
=~ REFTHR
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Workstation, CIC IC design kit
PC, Labview/PXI SMU, EVM
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® < ¢ f: Low-power image encoding systems
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Topics on
multimedia
1 systems: Introduction to H.264 Get familiar with H.264 IM Linux
Introduction intra coding ' workstation
to H.264 intra
coding
Fast .
algorithms for Intro_ductlon to fast Developing H.264 intra Linux
2 . algorithms for H.264 e : .
H.264 intra : - prediction fast algorithms |  workstation
;L intra prediction
prediction
Architectures . . Linux
for H.264 Intr_oductlon to _H.264 Low-p_ovyer H.264 intra workstation
3 . intra prediction prediction hardware sp el T
intra : . ) ESL %2+ 5 ~
. hardware architecture architecture design
prediction(1) platform
Architectures , Low-power H.264 Linux
for H.264 |_Introduction to H.264 Transform/Quantization | Workstation -
4 : Transform/Quantization . N
intra . hardware architecture |ESL % T 2 -~
. hardware architecture :
prediction(2) design platform
Architectures Linux
5 for H.264 Introduction to H.264 LO(\;\ggi?]WEgnHﬁgzggitr?]py workstation -
intra entropy coding engine g €ng 9 ESL &% 2+% 5
prediction(3) platform
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H.264 intra H.264 intra encoder

coding architecture and : -
. - workstation ~
6 | accelerator H.264 intra encoder Low-power H.264 Intra

. . NP
IP design and| verification by using the | €00INg @ccelerator design | ESL 3" -
verification platform platform

Linux
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Introduction
to AMS Mixed-Signal IC Design
1 Design Flow and Introduction to #_ &
Flow and PLL/DLL
PLL/DLL
5 BuPillalli_n Circuit Simulation with P P
g HSPICE ”‘ =
Blocks
PLL - Design a Digital- 1 (b |C 2t
3 | Buiding | 29 ComOS | controlled Oscillator with |+,
Blocks HSPICE -7
PLL Fast-SPICE Full-Chip
4 | Building Simulation with UltraSIM * *
Blocks
PLL Design a Phase and 1 freb |C 22t
5 | Building ngfgéfgf?ggg():y Frequency Detector (PFD) ' ’i"g AL
Blocks with UltraSIM -7
- . . . Build-up DCO model and | ; 4., IC 25 2
6 Dlglt§1| Digital Moqlellng with PED model with NC- fexber ICK 7
Modeling Verilog . 1k
Verilog
PLL - Design Frequency Divider 1 ferhes |C 22t
7 | Buiding | Fredueney Dvcerand | ang alldigital PLL TR e
Blocks Controller with NC-Verilog -7

U AT PRV R KE YA R EVIE R KE PR -



AMS Introduction to AMS . 1 {Febes |C2f 2t
8 | Simulation | Simulator (AMS-Ultra) Desﬁ%i';ﬂss}fun&?;em - 7‘2"5 o
Platform and Virtuoso Platform 7

DLL Phase Detector (PD) and

9 | Building |Time-to-Digital Converter # #
Blocks (TDC)
DLL
10| Building DLL Controller Design £l #
Blocks
DLL .
11| Building Multi-phase Clock & &
Generator
Blocks
Ultra-Low 5 , Pulse-Latch Designand | ; 4.y IC 2x 2t
12| Voltage Lovég’gt'tggfﬂﬁ[)i%;g‘”th Low-Voltage ADPLL with | ;;' blatfgir;
ADPLL 9 Fast Settling Time L
13 Final Design an All-digital 1Tk IC3k 3
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"CMOS VLSI Design — A Circuits and Systems Perspective”, Neil H.E. Weste, and David Harris, Third
Edition, Pearson, 2005, ISBN: 0-321-26977-2.

"All-Digital Frequency Synthesizer in Deep-Submicron CMOS", WILEY, 2006, ISBN: 978-0-471-77255-
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(1) Introduction to the design of basic buck converter;

(2) Controlling algorithms for buck converter;

(3) Controller architecture and sub-circuits for buck converter;

(4) Physical designs and real chip verifications;
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. . . o Buck converter prototype
1 Introduction to Basm_workmg principles of implementation (Power |Workstatior/PC
buck converter switching converters : :
Stage Design/Analysis)
. Design for a given
, Different control mode o 2
o | Controlling |, oductions (e.g. PWM, PEM, [SPecification (CCMIDEM |y viorvpc
algorithms ulse skipping) boundary, voltage
b ppIng ripple ..etc)
Learn how to design a
Controller specified controller and the Controller of Buck
3 | architecture & | related key sub-blocks (error | converter design and |Workstation/PC
sub-circuits amplifier, current stability analysis
sensing ...etc)
Physical Design issues of chip .
designs & real | implementation, measurement Measure enwronmgnt
4 . ) . : setup and test chip | Apk BRI E
chip considerations, and testing
o . measurement
verifications environment setups

T A e RN RV R KE YA R EVIE R KE PR Y -



+  Programmable DC Electronic Load Machine
«  Current Meter

«  Current Probe

«  Programmable DC Source

+  Oscilloscope
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1. R.W. Ericksson, and D. Maksimoic, Fundamental of Power Electronics, 2™ ed., New York:
Springer-Verlag, 2001. (ISBN 978-0-7923-7270-7)
2. Technical papers from IEEE Explorer (http://ieeexplore.ieee.org/Xplore/home.jsp)
Datasheets of commercial power IC products (e.g. http://www.linear.com/)
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optimization
for compiler
design and
implementat
ion

1. Overview
2. Control flow analysis

Traditional
compiler
optimization
for compiler
design and
implementat
ion

3. Introduction to data
flow analysis
4. Data flow framework

Traditional
compiler
optimization
for compiler
design and
implementat
ion

5. Evaluation
6. Constant propagation
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register allocation 5% p

1. Unix-like System
Open Source :

2.LLVM 3.3

3. clang
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2. Display Driver
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4. LLVM

5. clang

6. libclc
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