LECTURE 9

COMBINATIONAL DESIGN
USING MSI DEVICES




Sequential Circuits Problems

—
-3
Logic gates —r

Combinat ional

logic circuits
Acyclic connect ions Storage & state
Composable blocks Dynamic discipline
Design: Finit e-st at e machines
¢ truthtables Metast ability
¢ sum-of-product s Throughput & latency
+ simplification Pipelining

* muwes, FOMs, PLAs




« A combinational device is a circuit element that has

7 — one or more digital inputs

— one or more digital outpids
— a functional specification that details the value of
St atic each output for every possible combination of valid
discipline nput values
— a timing specification consisting (at minimum) of an
upper bound T on the required time for the device to
comput e the specified output values from an arbitrary
—_ \.  set of stable, valid input values
input A If Cis 1 then copy A to Y,
. of herwise copy Bto Y
input B output Y
| will generate a valid
input C output in no more than

2 woeks after
seeing valid inputs




SR Master-Slave Flip-Flop

The SE Master-Slave Flip-Elop 1= constructed from o SR latehes and an iwerter
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The lett hand labch as called the master and the nght hand latch the siave.




JK Flip-Flop

The JE jlip-flop 12 constructed from and 1 smiar m operation to the 5K Hip-flop. The circutt 18
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For three of the four possible tiput combmations the operation 13 sdzntical to the SR The difference Les 1 the case where the two miputs ate both 1. [n




