CS150 Newton 7.2. 1

Outline

m Last time:

Ü Floating Point

Ü IEEE Formats

Ü Multiplication

Ü Division

Ü The Arithmetic Logic Unit (ALU)

Ü Bandwidth &Latency

Ü Scheduling & Allocation,Pipelining

m This lecture:

Ü Feedback in digital circuits

Ü Bistable and metastable circuits

Ü Review SR latch, D latch, flip-flops

Ü Master-slave flip flops

Ü JKFlip Flops

Ü Latch transformations

CS150 Newton 7.2. 2

Feedback in Digital Circuits

Vi1 Vo1 Vo2 Vi2

Vi2 = Vo1 = 0 1

Vi1 = Vo2 = 1 0

Vo

Vi

inverter

Vo

Vi Vo1 =

Vi2

Vo2 =

Vi1

CS150 Newton 7.2. 3

Latches and Flip-Flops

m Basic building-blocks of most sequential circuits

m Usual terminology:

Ü Flip-flop: samples its inputs andchanges its outputs at

times determined by a "clocking signal."

Ü Latch: Watches all of its inputs continuously and may

change its outputs at any time.

CS150 Newton 7.2. 4

The Set-Reset (SR, RS) Latch

S

R

Q Q ’

S

R Q

Q ’

Latch Behavior

S R Q