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Analysis and Design of Digital Integrated Circuits. Circuit analysis of piecewise linear single energy storage element networks. Rules for determining states of diodes and transistors. Bipolar junction and field effect transistors as switches. Basic digital logic gates. Integrated circuit logic and building blocks (TTL, MOS, CMOS, ECL, Integrated Injection Logic). Sweep circuits (constant current, Miller, bootstrap), Monostable, Astable, and Bistable (Schmitt Trigger) switching circuits, Applications (pulse width modulator, triangle wave generator, FM function generator design).
Course Syllabus

1) Transient Response of Linear Single Energy Storage Element Networks

a) RC Circuit

b) Networks with independent voltage and current sources

c) Networks with controlled sources

d) Networks with an inductor

2) Transient Response of Piecewise Linear Single Energy Storage Element Networks

a) Networks with one ideal diode

b) Networks with N diodes

c) Physical diodes (volt-ampere characteristic and models)

d) Linear waveshaping networks (integrator, differentiator, summer, compensated attenuator)

3) Bipolar Junction Transistors

a) Rules for determining the state of an NPN transistor

b) Rules for determining when a transistor leaves a state

c) Dynamic behavior of diodes and transistors (turn ON and turn OFF delays)

4) Digital Logic Gates

a) Symbols and truth tables

b) Classes of digital integrated circuits (Diode logic, DTL, TTL, ECL, MOSFET, CMOS, Integrated Injection Logic)

c) Diode Logic

d) Transistor inverter transfer characteristic

e) DTL Nand Gate (transfer characteristic, noise immunity, fan out)

f) Digital Logic Output Stages (transient response driving capacitive load of 

inverter, emitter follower, and totem pole)

5) Transistor-Transistor Logic (TTL)

a) Single Input TTL Inverter (transfer characteristic)

b) Multi-collector transistors

c) TTL with Totem Pole output stage

d) Propagation delays

e) Classes of TTL (Standard, High Power, Lower Power, Schottky, Low Power Schottky- power dissipation, propagation delay, speed power product)

     6)  Emitter Coupled Logic (ECL)

a) Emitter Coupled Logic (transfer characteristic of OR/NOR gate, practical implementation)

b) Wired Logic(Common Collector Wired AND/Common Emitter Wired  

                          OR 

      7)  Midterm Review        

8) MOSFET Logic

a. Review of MOSFET

b. MOSFET Inverter with active load

c. MOSFET NOR and NAND gates

d. Transient response driving capacitive loads

9) Complementary MOS (CMOS)

a. CMOS inverter

b. Power dissipation in CMOS

c. Advantages/Disadvantages of CMOS

d. Classes of CMOS (speed power product)

e. CMOS NOR and NAND

10) Integrated Injection Logic (I2L)

a. I2L Inverter

b. I2L NOR

c. Practical Implementation

d. Speed Power Product

e. Packing Density

11)  Sweep Circuits

a. Constant current sweeps (prototype, sweep nonlinearity, practical 

implementation, design procedure)

b. Miller Sweep

c. Run-up Miller Sweep

d. Bootstrap Sweep

12)  Switching Circuits

a. Monostable Multivibrator

b. Astable Multivibrator

c. Bistable (Schmitt Trigger)

d. 555 timer integrated circuit

13)  Applications

a. Pulse Width Modulator

b. Triangle Wave Generator

c. FM Function Generator

14)  Final Exam Review

Text:  Hodges, Jackson, and Saleh,  ANALYSIS AND DESIGN OF DIGITAL INTEGRATED CIRCUITS, 3rd Edition, McGraw-Hill, 2004, ISBN 0-07-228365-3
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