Syllabus Fall 2008

EE60542 Analog Integrated Circuit Design

Instructor: Alan Seabaugh
Time: MWF 10:4011:30
Location: Haggar Hall, Room 212

Prerequisite:  Graduate standing

Textbook: Analysis and Design of Analog Integrated Circuit8 B4.,P. R. Gray, P. J.
Hurst, S. H. Lewis, and R. G. Meyer, John Wiley & Sons, NY 2001.

Description: This course teachdhe fundamentals dfipolar andCMOS' circuit design and
analysis. Starting from physidsased device models, transistor circuits aresliged to form
amplifiers, current sources, and output drivers which are then combined to form operational
amplifers. Students will learn how to analyze circuit frequency respfaesthak, stability, and

noise. Bothanalytic and SPICEesign methods wibe developed.

Homework: Homework will be due Wednesdays at the beginning of diate.homework will
be acceptednly under extraordinary circumstances.

Website: www.nd.edu/~aseabaug and navigate to cose material

Office hours: In September, by appointment. From October forward, Tuesd&/6 .
Grading: Homework (286), midterm exam (3 each) final exam (406)

Objectives: Students willlearn how to analyze, design, and understand the opermaition
transistor integrated circuits.

! Complementary Metal Oxide Semiconductor
2 Simulation Program with Integrated Circuit Emphasis



Schedule

Class Date Plan Sections  Homework

1 27-Aug Introduction 1.1-1.9

2 29-Aug Integrated circuit technology 2.1-2.13

3 1-Sep Transistor amplifiers 3.1-3.3

4 3-Sep Multiple-transistor amplifiers 3.4 1
5 5-Sep Differential pairs 3.5

6 8-Sep Current mirrors 4.1-4.2

7 10-Sep Active loads 4.3 2
8 12-Sep No class - reschedule - V and | references 44

9 15-Sep Output stages 5.1-5.2

10 17-Sep Followers 53 3
11 19-Sep Push-pull stage 54

12 22-Sep Operational amplifiers - feedback and Harold Black  6.1-6.2

13 24-Feb No class - reschedule - Golden rules and circuits 6.3 4
14 26-Sep No class - reschedule - Two-stage op amps 6.4-6.7

15 29-Sep Cascoding op amps 6.8-6.9

16 1-Oct Bipolar op amps 5
17 3-Oct Special topics

18 6-Oct Frequency response 7.1-7.2

19 8-Oct Dominant poles 7.2-7.3 6
20 10-Oct Multistage amplifier frequency response 7.3
21 13-Oct Single stage amplifier 74
22 15-Oct Frequency vs. time response 7.5 7
23 17-Oct Midterm exam

25
26
27
28
29
30
31
32
33
34
35
36

29-Oct
31-Oct
3-Nov

5-Nov

7-Nov

10-Nov
12-Nov
14-Nov
17-Nov
19-Nov
21-Nov
24-Nov

Feedback

Feedback configurations
Practical considerations
Single-stage feedback

Voltage regulator

Feedback circuit analysis
Modeling input and output ports
Frequency response and stability
Gain-bandwidth relation
Instability and the Nyquist criterion
Compensation

Root-locus techniques

Slew rate

No class - reschedule - Noise in integrated circuits
No class - reschedule - Circuit noise calculations

Equivalent input noise
Noise performance
Wrap-up and review

8.4
8.5
8.6
8.7
8.8
8.9
9.1-9.2
9.2
9.3
9.4
9.5
9.6

11.1-11.3
11.4
11.5
11.6-11.10

10

11




