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This course introduces the concepts and design methods for advanced CMOS VLSI design,
including schematic design, simulation and layout for complicated combinatorial logic
circuits and sequential circuits involved in the static random access memory (SRAM).
Design a RISC CPU includes a program counter, an instruction decoder, an instruction
execution module, a finite state machine, and the data/instruction memory (Full custom
designed SRAM). This course develops students’ skills in full-custom and semi—-custom
schematic design and simulation, layout design and post—layout simulation.

Teaching Methods

P82 Lectures, =] /4 S/31 16 Tutorials, SZ56/52 ] Lab/Practical

HEAR

Course Contents

Section 1 Introduction to Advanced CMOS Logic Circuit Design: CMOS Technology,
Layout and Packaging. (2 1 i#: =B CMOS K HIREAE Rl L B B T
H; 2 2EED)

Section 2 Delay, Power, Robustness of the CMOS Circuit (2 2 #R: CMOS Hi i [1J4E
B DiFE. ATEETE)

Section 3 CMOS Combinational Logic Circuit Design: Encoder, decoder, multiplier.
(% 3¥k: CMOS &2 mgiit: 2 S

Section 4 CMOS Sequential Circuit design: Latches and D-Flip-Flop (% 4 if:
CMOS I friZ 3 HiE; 2 A1)

Section 5 SRAM design (1): SRAM bit cell, Row Circuitry, Column Circuitry, (£ 5
e SRAM it (D) 5 2 5

Section 6 SRAM design (2): Multi-ported SRAM and Register Files, Area, Delay, and




10.

11.

Power of SRAMs (%8 16 #f: SRAM it (2) )

Section 7 ALU design for the RISC CPU: Verilog HDL modeling for ALU design  (f
7R RETIE A4 CPU B ARZHE H )

Section 8 State machine design for the RISC CPU (%5 81if: FEff54%4 CPU RZ
Lt

Labs Lab 1. Linux Setup, Schematic Design and Simulation: Linux setup and

Cadence basic, Schematic entry and simulation with Analog Design
Environment, Hierarchical Schematic Design. (3£ 1: Linux & S&i%
B, mERFEHEETSE: 2 D

Lab 2. Schematic Design and Simulation for SRAM design: Schematic design
and HSpice simulation (52548 2: FREETHSKAE; 20 248))

Lab 3. Layout Design and Verifications for SRAM design: Layout design and
design rule check (DRC), Layout versus schematic (LVS). (52546 2: fRP%
THS5%HIE; 20 %)

Lab 3. Post-Layout Simulation for SRAM: Parasitic extraction, Post-Layout
Simulation (5258 3: JREEi 5 2 220D

Lab 4. Verilog HDL design with the designed SRAM for RISC CPU:
Simulation, synthesis, place and route for RISC CPU  (5E5 4: F5fiife 44
CPU ¥it; 20 %)
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Course Assessment

THEER: OFE/F; Q0 EHK.
% Checking

PRAE 45 Presentation 40%
Wi H Mid-Term Project 18%
WA H Final Project 42%
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Textbook and Supplementary Readings

T8 k1. Jan M. Rabaey, Anantha Chandrakasan, and Borivoje Nikolic, Digital Integrated Circuits: A Design
Perspective, 2nd Edition, Pearson Education Asia Limited, 2003.

HEFES L Neil H. E. Weste and David M. Harris, CMOS VLSI Design, 4th Edition, Pearson Education Asia
Limited, 2010.

Required: Jan M. Rabaey, Anantha Chandrakasan, and Borivoje Nikolic, Digital Integrated Circuits: A Design
Perspective, 2nd Edition, Pearson Education Asia Limited, 2003.

Recommended: Neil H. E. Weste and David M. Harris, CMOS VLSI Design, 4th Edition, Pearson Education Asia
Limited, 2010.




