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1. Introduction to Digital Systems
ZRIB AE . .
TN Ej]_zﬁﬁﬁb 2. Basic VLSI Systems Design

3. Digital IC Design

This course aims to convey the senior and graduate EE students techniques to
design Mixed-Signal IC using current EDA tools. In addition to learning EDA
tools for SPICE and HDL co-simulation environment, all-digital PLL/DLL
design techniques will also be addressed and take as design examples. Upon
completion of the course, the student will be able to design their chip with
Mixed-Signal blocks.

L X E R U

1. Understanding the design challenges in mixed-signal IC design
BRBARF 2. Understanding the mixed-signal IC simulation and design flow

3. Understanding how to design the all-digital PLL/DLL

1. "CMOS VLSI Design — A Circuits and Systems Perspective", Neil H.E.
Weste, and David Harris, Third Edition, Pearson, 2005, ISBN: 0-321-
26977-2.

HHE 2. "All-Digital Frequency Synthesizer in Deep-Submicron CMOS", WILEY,
2006, ISBN: 978-0-471-77255-2
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1. AEBHREAERIEHE  SERCHNBRTEEEEREERS -

wBEmE 2 FRELSPMERARAT  ARL Ecourse2 ETHARNTE - BxES
amE | EEORSSXNEASERERESRE -

3. S3LAB FHEMRERE - MMBESH LRI ASEMAD
https://rustic-krypton-ea2.notion.site/S3LAB-1036610e2cf880cdalc9fda23064a940
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S

% _i8 : Introduction to Mixed-Signal IC Design Flow

g =38 : Introduction to PLL/DLL

938 : All-digital PLL Building Blocks (Digital Controlled Oscillator, Phase/Frequency Detector,
Frequency Divider, PLL Controller, Loop Filter, PLL Loop Simulation)

138 : All-digital PLL Building Blocks (Digital Controlled Oscillator, Phase/Frequency Detector,
Frequency Divider, PLL Controller, Loop Filter, PLL Loop Simulation)

e A

7538 : All-digital PLL Building Blocks (Digital Controlled Oscillator, Phase/Frequency Detector,
Frequency Divider, PLL Controller, Loop Filter, PLL Loop Simulation)

2+ : All-digital PLL Building Blocks (Digital Controlled Oscillator, Phase/Frequency Detector,
Frequency Divider, PLL Controller, Loop Filter, PLL Loop Simulation)

2 J\i8 : All-digital DLL Building Blocks (Digital Controlled Delay Line, Phase Detector and Time-
to-Digital Converter, DLL Controller and DLL Loop Simulation, Multi-phase Clock Generation)

#7138 : All-digital DLL Building Blocks (Digital Controlled Delay Line, Phase Detector and Time-
to-Digital Converter, DLL Controller and DLL Loop Simulation, Multi-phase Clock Generation)

138 : Digital Blocks Design (Digital Modeling with Verilog)

£+ —3# . Analog Blocks Design (Circuit Simulation with HSPICE, Fast-SPICE Full-Chip
Simulation with UltraSIM)

%+ _# : AMS Simulation Flow (AMS Simulator (AMS-Ultra) and Virtuoso Platform, Prepare for
AMS Simulation, AMS Simulation Flow)

%-+=2% : Low-Voltage All-Digital Phase-Locked Loop

0% : On-Chip Oscillators

Z+Hh#\ : 3D-IC Clock Synchronization and Duty-Cycle Correction Circuit

-7 : Final Project: Design an All-Digital Phase-Locked Loop (1/2)
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£+t : Final Project: Design an All-Digital Phase-Locked Loop (2/2)

£+ )\A : Final-Term Exam

1L1IALEAEMITEERBEE 2E2H - (Competence in computer science and computer

engineering.)

HIUEE -
EENEBENERETRITZ BRI &4t (SoC)F & BRYEE
ZERIETR

mBE (R BAIRREDES UMMt b H R EERETIRIT - ERE PR E EEEEETL
W1 EES 155 (SPICE and Fast-SPICE) 2. MUl EEEEFHFEREZ Verilog BE 3. WM&
SPICE + Verilog RUE &AM SRARHE -

ArEJIA

1. SERAEBHPRZHERINREE: a. DCO HSPICE EiE&E#EEAET b. PFD UltraSim ES&E
akaT ¢.DCO E2 PFD Verilog #2217 d. [RIAZREET|ZRE2ET e. FSK Modem ES VRN SRR HE
2. 5eRk Final Project 3. BERAERIE (F 70 nll L) IEREFSE  REBHMEEZE 80
DU E - BRER S, FREBHRGECE 70 2L BER 4 FFHEBHMECE 60 7ML B
E 3 MEIBHRETE 50 pLlE - RER 2 FFHBHAES 50 2L - BERL -

1.2A2. EBRIFEBE - BERR - BILFK ZBES - (Be creative and be able to solve problems and

to perform independent research.)

HIUHEE

RIEPEAZR Lab BfFE Final Project - TIRIIARE A IB I BRREIRBRVAEE

ZERIETR

AIRBEREIB U FORFIZIRIBE - BEERTTER - TR ARRET -

ArEJIA

1. SERAZBHPRLZHERINREE: a. DCO HSPICE EEE#EEARET b. PFD UltraSim &S
akaT ¢.DCO E2 PFD Verilog #2217 d. FRIAZREAEH]2RE2ET e. FSK Modem ESTURN SRR HE
2. 5eRk Final Project 3. IBERAERIE (F 70 nll L) IEREFSE  REIBHMEE 80
DU E - RER S, FRHBHRECE 70 2L BER 4 FFHBHMECTE 60 2L B
ER 3 REIBEmMAETE 50 pLlE - RER 2 RHBHAES 50 2L - BERL -

IBM3EEEREPENEERMIKEIR 28 71 - (Demonstrate good written, oral, and

communication skills, in both Chinese and English.)

AOERE :

Az EA Final Project - TEKBERBAERRE - DILGIARTT AR IRAEES -
ERIEE

SRk Final Project BRIRIIRE -

AHEFA

52R% Final Project 3. Final Project Report 7382 70 2Ll E -

FEEERRMER  ABIFARIMEEE ZHREE
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14A4 EBREIKRHMTEREMNK ZEES - (Be able to plan and execute projects.)

HIUEE -

ARIZPEBDR Lab BfFEL Final Project - Tl IlARE 418 11 #R R R BRVEE

ZERIETR

AIRBESBUFORFIRMNERE - HEEORS R - WieAmMmRRET -

AFETTA

1. SERAEZHFRZPERINREE: a. DCO HSPICE EiE&E#EEET b. PFD UltraSim &S
a&f . DCO £ PFD Verilog #8217 d. BRIAZREAIEHIZRERET e FSK Modem B & TURN SR 5
2. 5eRk Final Project 3. IBERAE RIS (ZF 70 ol L) AEREFSE  RIBHMEE 80
DL BER S5, FHBHBEDE 70 2L RE&K 4 FRHBHMECE 60 2L - B
Eh 3 BEBHERETE 50 pLE - REKR 2 BHBHAES 50 2N - BERL -

1.5A6. EE X SEBHREEE MR IREEE 287 - (Recognize the need for, and have the ability

to engage in independent and life-long learning.)

HIUERE

RERENM AN ARES UMM RIE R AR TR - RN E CLRERIEERINSIHE
MRLim S AER] - o ERBEES A RER X EE - LEBRINRESE -

ZERIETR

AIRBEREBUFORFIZIRIBE - BEERTTER - TR ARRET -

ArEJIA

1. SERAZBHFFLZHERI/NREE: a. DCO HSPICE EEE#EEARET b. PFD UltraSim &S
akaT ¢.DCO E2 PFD Verilog #2217 d. [RIAZREAEHI2RE2ET e. FSK Modem ES VRN SRR HE
2. 5eRk Final Project 3. BERAERIE (F 70 pll L) AEREFSE  REIBHMEE 80
DU E - RER S, FRHBHRECE 70 2L BER 4 FFHBHMEACE 60 2L B
FR 3 REIBERAETE 50 pLlE - RER 2 RHIBHAES 50 2L - BERL -

1.6A8. BB EBIRER KR X AIMEREF - (Have international view and vision of future technology.)

HIUEE :

RERENMAEMNARES UMK IE R AR TRV - RN E LRERIEERNSIHE
MRLeim S AER] - o ERIBEESHHER X EN\E - LEBERINRESE -

ZERIETR

AIRBEREIB U BRI RIBE - BEERTTER - e ARRET -

ArEJIA

1. SERAEBHFRLZ BN REME: a. DCO HSPICE SEREE#EARET b. PFD UltraSim &R A
a2aT ¢. DCO E2 PFD Verilog #2217 d. FRIAZREAETIZRE2ET e. FSK Modem ESTURN SRR HE
2. 5eR% Final Project 3. IBERAERIE (F 70 nll L) ISR EFSE  REBHMEZE 80
UL - BER S5, FRHBHRECE 70 2L BER 4 FHBHMECTE 60 2L B
ER 3 REIBEINAETE 50 pLlE - BRER 2 RHIBHAES 50 2L - BERL -
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