
ME133 Lecture 11 2/23/23

Last time:


> Digital Signals

> Representation

> Combinational Logic




Today:


> Lab project


> Examples


> Timing Diagrams


> Boolean Algebra




MakerSpace opens soon!

Please join the open house 

if you’re available



Example



Example



How to make hardware gates?



How to make hardware gates?



Timing Diagrams



Timing Diagrams

Let’s look at real timing diagrams from an encoder with SPI

interface



Boolean Algebra



Boolean Algebra in Software



Fundamental Laws



Commutative, Associative and Distributive Laws



De Morgan’s Laws



Example

Prove:



Example

Prove:

Most straight forward way: use a truth table! 



Example: Simplifying a Boolean Expression 
Use laws to collect like-terms — just like regular algebra!



Example: Designing a logic network 

Let’s design a home alarm system using only logic gates 

What we want:


Assumptions:




Example: Designing a logic network 

Let’s define our Boolean variables:



Example: Designing a logic network 

Quasi-logic Statement



Example: Designing a logic network 

Translate Quasi-logic Statement into Boolean Expression

Activate alarm (Y=1) if A=1 and CD = 01 or activate the alarm if

A = 1 or B = 1 and CD = 10



Example: Designing a logic network 

Simplify



Example: Designing a logic network 

Convert to single gate:



Example: Designing a logic network 

Now we can draw logic circuit:


