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Overview

e Synchronougrotocols
— synchronougprotocolsusea clock

— asynchronouprotocolsdon’t have aclock
x typically, faster(nowaiting for the clock to strike)
x typically morecomplicated
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e Timing considerations

e Arbitration
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Timing for a Read Transaction
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Timing Considerations

1. Transaction accesstime: from whenresponderrecognizestart signal
until responderassertglonesignal

2. Transaction cycletime: interval betweerconsecutre requests

3. Calculatingwait states

accesgime
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busstabilizationtime

busclock cycletime
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numberof wait states
a<1l5-b+w-b—-3-s

w> a—1.5-bb+3-s

Bus Timing
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Example 1

e Assumptions
— busclock 16.67MHz
— busstabilizationtime is 10 nanoseconds

— accessimeis 80 nanoseconds

Slide 8 e Buscycletime
1 sec _ 1,000,000000nanosec

nanosec

16,670,000cycle ~ 16,670,000 cycle

o Numberof wait states
80—1.5-60+30 20

60 ~ 60
=>w = 1

Example 2

e Assumptions
— busclock 12.5MHz (80 nanosecondycle time)

— busstabilizationtime is 10 nanoseconds

Slide 9 — accesdimeis 80 nanoseconds

o Numberof wait states

80—1.5-80+30_ -10
80 ~ 80
=w = 0

cycle



The Effect of Cycle Time

e Accesgime identifiesthe minimum numberof wait states

e Assumptions
— busstabilizationtime, 10 nanoseconds
— 25MHz clock (40 nanoseconds)
Slide 10 — accesgime (reador write) is 20 nanoseconds
— write cycletimeis 160nanoseconds
20—1.5-40+30 -10
w>— " -
- 40 40
e Cycletime
— couldbeaslow as80 nanosecond@&wo buscycles)

— needdo be 160nanosecondsyhento addwait states?



