10/19 & 10/21

CS150


Section week 8

This week: Successive Approximation Design( HW8, #1 ), Top Down Design ( Project ), Clocking ( ~HW7, #3 )
If there’s extra time: Video Details (Checkpoint #2), UART  ( Serial communications -Checkpoint #1), Interfacing With Other Devices ( General Interest... )

1. Successive Approximation Design / Top Down Design

The idea of Successive Approximation Design is that you make a guess at an answer to a problem, then get some new information from the results of your guess that tells you how to make a better guess the next time. 

  For example:


You go bowling. Your first ball goes in the left gutter. What do you do? You throw the next one farther to the right... You’ve guessed and then got some information from the results of your guess to make it so you can make a better guess the next time you throw the ball.


There are a couple of approaches to solving this problem. 

After throwing the ball into the left gutter, you could adjust your throws one degree to the right at a time until you get the results you want. This may take some time. 

Or you could turn 90 degrees to the right and throw it into the next lane, which would give you the information that you went too far to the right... Then you could adjust your throw 45 degrees back to the left, then 22.5 degrees, then 11.25 degrees, etc., which would, in alot of cases, get you to your desired results quicker than the first method. 

These are two examples of choosing a usable adjustment amount. There is also the chance that you choose to turn 180 degrees the first time and throw the ball into the refreshment stand which wouldn’t give you much helpful information and you might never figure out which way to throw the ball. This is an example of a bad adjustment amount. 


It is also important that you pick a starting point that will not lead you off in a wrong direction. If you throw the bowling ball while you’re in the bathroom it won’t give you any real useful information...

Problem: 


Following the Top Down Design steps done in class, design a circuit which calculates the square root of an 8 bit number. 

2. Clocking

a. Using the falling edge of the clock

Timing for SRAM write from lab 7 

  Three cycles:






Two cycles:





b. Two phase clocking

c. Two phase non-overlapping clocking

3. Homework #7, problem #3 

You are given a 16MHz clock. Generate a glitch free clock signal with an average frequency of 4/13. ( 16MHz ( 4.92MHz ).




a. Implement using ROM
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b. Implementing with Counters
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