RAM Speed and CPU Speed: How They're Related
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How are RAM speed and CPU speed rel at ed?
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RAM and CPU speed are related by cycle tine and wait states.

Cycle tinme is the mninmnumtine it takes the processor to "turn around," or
conpl ete execution of an instruction

On a 25 Mz CPU, the clock generates 25,000,000 pul ses per second. That is to
say, each pul se comes every 1/25,000, 000 second (or after 25,000, 000 pul ses,
one second has el apsed).

One divided by 25,000,000 neans each pul se | asts 40 nanoseconds

(4.0 x 10 EE-8). So, if the processor were running at top speed, it could
wite a value to RAM change it in one cycle, and rewite it 40 nanoseconds
later. 1In this system the RAM would have to be able to respond within 40ns,
or 40ns RAM However, 40ns RAMis hard to nake and expensive, so someone had
the idea to let the processor go fast for everything else it does, but to

sl ow down accesses to RAM

Wit State

Thus was born the idea of the wait state, in which the processor spins its
wheel s for one, two, or nore cycles, to give the RAM a chance to catch up
So in our mythical 25 MHz nmachi ne descri bed above, one wait state would
mean we coul d use plentiful and cheap 80ns RAM Two wait states woul d
permt 120ns RAM and so on

Sone designs are easy, and use a fixed nunber of wait states -- but not the
Maci nt osh. Dependi ng on what activity is being done and whatever else is

goi ng on, the Macintosh can inpose a variable nunber of wait states.

Ceneral ly, though, if you use the cal cul ati on above with recent designs, you



can assume one wait state and get the RAM speed.
(1 divided by clock speed) x 2 = __ ns)

Wait states are not free, however. Wile the processor is spinning its
wheel s, that fast CPU and support hardware you paid for is useless. For
this reason, cache RAM which is very fast, can be used to elininate or
reduce wait states to the processor, and then the cache controller is used
to wite to slower main RAM Al so, though this refers to wites, the sane
applies to reads.
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