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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.
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Application Specific Integrated Circuits (ASIC) is one of the major IC categories in today’s semiconductor industry.

Compared with general purpose ICs and embedded systems, ASIC chips demonstrate their advantages in power
consumption, silicon area, speed, and return-over-investment (ROI) ratio.

Through this course, the students are expected to learn the contemporary methodologies of ASIC design. Particularly,
the course will lead students to start the design from algorithmic concept and Verilog HDL description, followed by design
steps such as synthesis, floor-planning, placing and routing, timing extraction and verification, DRC and LVS checking, all
the way to timing sign-off and GDS mask tape-out. The course will cover the entre ASIC design flow and train students to
use EDA tools to design ICs following industrial standard IC design practice.
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Through studying this course, the students are expected to learn the industrial standard IC design practice that include.

1)
2)
3)

Algorithmic design realization through Verilog HDL.
The basic knowledge of Foundry Spice model and Standard Cell Library and how to use them.

The knowledge of using EDA design tools that include synthesis compilation, floor-planning, placing and
routing, timing extraction and verification, DRC and LVS checking, Primetime timing sign-off and GDS mask
tape-out.

Design methodology under customer constrains and trade-offs such as timing, power consumption, and silicon area and
design reusability.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)

Lectures (32 hours)

(1)

)
©)
(4)
®)
(6)
(7)
8)
9)

HDL-based IC design flow. Design flow concept and introduction, Linux basics and command line scripts. (2
hours)

Introduction to Verilog language. Design and editing with GVIM. (2 hours)
Logic and RTL level simulation and Test-bench design. (2 hours)

Verilog description of circuit structure and behavior. (2 hours)

Verilog description in RTL level design. (2 hours)

Verilog syntax and structure, coding style and coding rules. (2 hours)
Verilog delay model and the use of standard-cell library. (2 hours)
Test-bench design and programming. (2 hours)

Logic synthesis and working with scripts in design flow. Case study of RTL synthesis. (2 hours)

(10) Static timing analysis (STA) introduction with scripts in design flow. Case study of RTL STA. (2 hours)

(11) Placement and routing, power ring design and power ring optimization. (2 hours)

(12) Advanced placement and routing, delay extraction after P&R, STA with P&R. (2 hours)

(13) Logic simulation with post-layout timing analysis, timing extraction and timing report. (2 hours)
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(14) Introduction to Formality, design-rule-check (DRC) and layout-vs-schematics (LVS). (2 hours)
(15) Design-for-test (DFT) introduction and design ATPG and JTAG. (2 hours)

(16) Memory design and self-testing structure. (2 hours)

Labs and projects (32 hours)

Lab 1. Work with Linux and GVIM environment, shell scripts programming. (4 hours)
Lab 2. Logic simulation and simulation environment, emphasis on testing vectors and testing setups. (4 hours)
Lab 3. Case study of logic design, emphasis on timing sequence and state machine based designs. (4 hours)

Lab 4. Case study, design and simulation, emphasis on timing analysis and testing environment, testing vectors
generation. (4 hours)

Lab 5. Logic synthesis and timing path analysis, emphasis on critical path extraction and optimization. (4 hours)
Lab 6. Placement and routing, its techniques and optimization. (4 hours)
Lab 7. Work with Formality. DRC. LVS, emphasis on front-end and back-end co-analysis. (4 hours)

Lab 8. P&R and design-for-testing (DFT) study, timing sign-off and GDS generation. (4 hours)

PSRN A (32 M)

(1), %F HDL &, #7% Linux K64, (2 DD
(2), Verilog &S NA, #E GVIM EAEME, (2 %)
(3), ZHATEAM Test-bench Zwfe, (2 MR
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Hh R H e 2% %K Textbook and Supplementary Readings
“CMOS VLSI Design A Circuits and Systems Perspective” 4t edition by Weste and Harris
“Application-Specific Integrated Circuits” , Michael John Sebastian Smith
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This Course has been approved by the following person or committee of authority




