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Lecture 39: Propagation Delay & Wrap Up

• Announcements:

• HW#11 is online and due Tuesday, Dec. 10

• Lab 6 online and due 5 p.m., Friday, Dec. 13

• Will go through Final Exam Information and pass 
out last year’s final exam

• -------------------------------------

• Lecture Topics: (over the next few days)

MOS Inverter w/ Resistive Load

Static CMOS Inverter Behavior

―VOL and VOH

―VIL and VIH

Dynamic CMOS Inverter Behavior

―Propagation Delay

―Capacitance

Astable Ring Oscillator

CMOS Inverter Propagation Delay

• -------------------------------------

• Last Time:

• Started propagation delay

• Now, finish this and finish the course …
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• Remarks

• Propagation delay is the delay experienced by a 
signal passing through a gate as measured between 
the 50% transition points between input and output 
waveforms

• In general, a gate displays different response 
times for rising and falling input waveforms

• Thus, define:

tpLH: response time of a gate making a 
lowhigh output transition

tpHL: response time of a gate making a 
highlow output transistion

• Propogation delay then defined as the average of 
tpLH and tpHL

• What causes switching delay?

Finite current transistor current drive (i.e., 
finite on resistance Ron

Output node capacitance



EE 105: Microelectronic Devices & Circuits
Lecture 39w: Propagation Delay & Course Wrap Up

CTN 12/6/19

Copyright © 2019 Regents of the University of California 3



EE 105: Microelectronic Devices & Circuits
Lecture 39w: Propagation Delay & Course Wrap Up

CTN 12/6/19

Copyright © 2019 Regents of the University of California 4



EE 105: Microelectronic Devices & Circuits
Lecture 39w: Propagation Delay & Course Wrap Up

CTN 12/6/19

Copyright © 2019 Regents of the University of California 5



EE 105: Microelectronic Devices & Circuits
Lecture 39w: Propagation Delay & Course Wrap Up

CTN 12/6/19

Copyright © 2019 Regents of the University of California 6

• For CMOS, to save power consumption, must avoid 
a conductive path connecting VDD and ground in 
steady-state

• Otherwise, too much current will flow and dissipate 
power

• Should also minimize this path during transitions
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• What’s Next?

• EE130: Semiconductor Devices

Did you like the physics parts? If so, then this 
is the course for you.

Will go much deeper and cover

―Energy band diagrams

―Short channel MOS

―More accurate physical structure

―Heterojunctions

―Much more …

• EE143: Semiconductor Device Fabrication

Planar wafer-level fabrication methods that 
make IC’s possible

Tools and chemistry

Process flow design

Hands-on wafer fabrication

• EE140: Analog Integrated Circuits

Supply and temperature independent biasing

Much larger circuits

Deeper understanding of op amps

Stability compensation

Feedback methods (by inspection)

• EECS151: Digital Integrated Circuits

Build upon propagation delay concepts

―Short channel devices

Logic gates, adders, etc.

System-level design

―Interconnect issues

―Programmable arrays
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• What’s Next? (cont.)

• EE147: Microelectromechanical Systems (MEMS)

I’m biased, but … this is the coolest stuff, 
period!

Mechanics and Materials

Methods for fabricating tiny mechanics

Mechanical circuit design

You’ll learn that all of your EE math skills and 
circuit techniques can just as easily be applied 
to mechanical devices and systems

Applications to sensing and RF


