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Digital Integrated Circuits
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Course topics and Schedule

Subject

1 Introduction to Digital Integrated Circuits Design

2 Semiconductor material: pn-junction, NMOS, PMOS

3 IC Manufacturing and Design Metrics CMOS

4 Transistor Devices and Logic Design

The CMOS inverter

5 Design Matrices and Combinational logic structures

6 Sequential logic gates; Latches and Flip-Flops

7 Layout of an Inverter and basic gates

8 Parasitic Capacitance Estimation

9 Device modeling parameterization from I-V curves.

Short Test

10 Arithmetic building blocks

11 Interconnect: R, L and C - Wire modeling

12 Timing

Power dissipation;

13 SPICE Simulation Techniques ( Project )

14 Memories and array structures

Midterm

15 Clock Distribution

16 Supply and Threshold Voltage Scaling

17 Reliability and IC qualification process

18 Advanced Voltage Scaling Techniques

19 Power Reduction Through Switching Activity Reduction

20 CAD tools and algorithms

21 Final  & Project discussion 



DIGITAL GATES 

Fundamental Parameters

• Functionality

• Reliability, Robustness

• Area

• Performance

• Speed (delay)

• Power Consumption

• Energy
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Generic Static CMOS Gate
• For every set of input logic values, either pullup or pulldown network makes 

connection to VDD or GND 

• If both connected, power rails would be shorted together 

• If neither connected, output would float (tristate logic) 
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Basic Logic
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• When both A and B are high, output is 

low. When either A or B is low, output 

is high
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NAND Gate Layout
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When both A and B are low, output is high
When either A or B is high, output is low
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Pullup is Dual of Pulldown Network
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More Complex Example
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