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Question 1

In this assignmentyou will performa completetim-
ing analysisonasimplemicrocomputersystem.The
designyou are to analyzeconsistsof: (1) an In-
tel 386EXmicroprocessoroperatingat 25 MHz, (2)
an NEC µPD43257B-7032k � 8 SRAM, and(3) a
Micron MT28F800B5512K � 16 ‘flash’ EEPROM
connectedasfollows:
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The datasheetsfor thesedevicesareavailablein
PDF format at the following URLs. To do this as-
signmentyou’ll only needto print out thepagescon-
taining the timing specificationsanddiagramsfrom
eachdatasheetasshown below (you can,of course,
print out more if you want to learnmoreaboutthe
devices).

� ftp://download.intel.com/design/
intarch/datashts/27242007.pdf (Pages
38,39and46).

� http://www.ic.nec.co.jp/english/pdf/
M10693EJ5V0DS00.pdf (Pages8, 9 and10).

� http://www.micron.com/flash/pdfs/
q11.pdf (Pages4, 21and22).

The 386EX readand write cycles are the same
asthoseof the386SX.However, the386EX(which
is the chip usedin the lab SBC) is designedto be
usedin controlapplicationsandseveralcommonpe-
ripheralshave beenintegratedinto the chip. These
includesix addressdecoders(the CSx outputs)and
thelogic for generatingseparateactive-low readand
write strobes(RD* andWR*).

Fromthe timing diagramandyour understanding
of CPU bus cyclespreparea table identifying each
CPUtiming specificationfrom t41 to t52 (inclusive)
as a guaranteedresponseor a timing requirement.
Also classifyeachspecificationasa propagationde-
lay, setuptime,hold time,maximumfrequency, or a
minimum width (choosethe closestif nonefit ex-
actly). Repeatfor the RAM readand write cycle
specifications(pages8 and9) andfor theflashread
cyclespecifications(page21,omit thetwo specifica-
tionsinvolving RP*).

Performa timing analysisfor threetypesof cy-
cles: RAM read,RAM write andflashread(word).
Foreachcycle,obtainanequationfor eachtimingre-
quirementasa functionof theguaranteedresponses
andtheclockperiods(assumeCLK2 is 25MHz) and
thencomputethemargin availablefor eachrequire-
ment (negative if the requirementis not met). For
eachrequirementthat is not met,find thenumberof
additionalwait (T2) statesthatwould have to be in-
sertedso that the requirementwould be met. Note
any requirementswhereit is not possibleto deter-
mineif therequirementsaremet.

Your resultsshouldbe presentedas four tables:
oneclassifyingthetiming specificationsandonefor
eachtiming analysis.
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