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COURSE SYLLABUS
TRIZANAG/ L FR AR FES 7 B BT
Course Code/Title Ultra-Low Power Digital Circuit Design
IR : .
Compulsory/Elective 142 Elective
IR ) 3/48
Course Credit/Hours
BRES e
Teaching Language Stiz English
Instructor(s) #H3% Longyang Lin
AT M ARHETF I
Open to undergraduates 75 No
or not
%1§E* . & None
Pre-requisites
¥ HW
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This course aims to provide a comprehensive introduction to ultra—low power digital circuit design.
Starting from the transistor sub—threshold operation, this course covers both the circuit and system
design aspects, including EKV model of MOSFET, minimum energy operation, digital logic, sub—threshold
memories, and so on. This is an introductory course for research students who are interested in the
cutting—edge digital circuit design methodologies and eventually improving the understating of digital
circuit design.

HET B
Teaching Methods

FILPHZ Lectures, MWL Tutorials, #4IRT Presentations

HEAR

Course Contents
CINE A ARHETFR, BEHX D NEA.  If the course is open to undergraduates, please indicate the
difference. )

Section 1 . ] L HL % 1 T AT YR
Origins of Sub-threshold Circuit Design

Section 2 EKV MOSFET ##&7!

EKV Model of MOSFET
Section 3 BT E M S

Tutorial
Section 4 B HL R /N RE R AR A1

Minimum Energy Operation-1




Section 5 H7 FL S IR /N e AR -2
Minimum Energy Operation-2
Section 6 TR R S
Tutorial
Section 7 @ Hit-1
Digital Logic Design-1
Section 8 B Ewit-2
Digital Logic Design-2
Section 9 AR K S
Tutorial
Section 10 BB A7 -1
Sub-Threshold Memories-1
Section 11 B A A7 T2
Sub-Threshold Memories-2
Section 12 WS A S
Tutorial
Section 13 NIACARIER N EEN = S an
Analog Circuits in Weak Inversion-1
Section 14 R ASEADL L B 5 1 -2
Analog Circuits in Weak Inversion-2
Section 15 WA KA S
Tutorial
Section 16 AU FLER LT 715 ISSCC L& %9 -1
Cutting-Edge Circuit Design — ISSCC paper review -1
Section 17 RIS FLER BE 1T 7715 ISSCC L& %3 -2
Cutting-Edge Circuit Design — ISSCC paper review -2
Section 18 RIS FL B0 7 1:- 1ISSCC Y E %33
Cutting-Edge Circuit Design — ISSCC paper review -3
Section 19 Ry FEL B0 77 1:- 1ISSCC Y B % 3-4
Cutting-Edge Circuit Design — ISSCC paper review -4
Section 20 RIS HL IR 01T 71k ISSCC XL # 43 -5
Cutting-Edge Circuit Design — ISSCC paper review -5
Section 21 ARG
Student Presentations
Section 22 ZHEWRE
Student Presentations
Section 23 A
Student Presentations
Section 24 AR

Student Presentations
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Course Assessment

B

H ¥ Attendance 20%

PEFRP Class Performance 30%
R E Presentation 50%

Bt R ESE TR
Textbook and Supplementary Readings

Wang, Alice & Calhoun, Benton & Chandrakasan, Anantha. (2006). Sub-threshold Design for Ultra Low-
Power Systems. 10.1007/978-0-387-34501-7.




