ELEC 379 : DESIGN OF DIGITAL AND MICROCOMPUTER SYSTEMS
1998/99 WINTER SESSION, TERM 2

Assignmenb - Timing Analysis

due
WednesdayMarch 311999

Therewasnoassignmentitled “Assignmen#’ Insteadthesecondart of Assignmend will becountedasAssignment

4.
Question 1

This assignmenasksyou to analyzethe timing re-
guirementsfor the CPU and memorydevicesin a
smallmicrocomputesystem.Thedesignconsistof:
(1) aTl TMS320C5410nicroprocessooperatingat
100MHz, (2) a Samsund<M616V4002BL-10256k
x 16 SRAM, and (3) two Atmel AT49HLV010-55
128k x 8 ‘flash” EEPROMSs connecte@sshavn be-
low:

A[22:0]
PS +3V
DS*“““““““
., Cs* A0:17] CE* A[0:16] WE*
cPU R/W WE
SRAM flash(x2)
OE* UB* LB* 1/Q[1:16] OE* _ 1/0[0:7] (x2)
D[15:0]

Links to the manubcturers datasheetdor these
devices are available on the courseWeb page. To
do this assignmenyou’ll only needto print out the
pagescontainingthe signaldefinitions,timing spec-
ificationsandtiming diagramgrom eachdatasheet.

The CPU clock frequeng is 100 MHz (H=5ns)
and it is configuredto performsnon-consecute
modememoryreadsonly.

Readbuscycles(Figurel7)take two clockcycles.
The CPUputstheaddres®nthedatabusandasserts
PS* or DS* during the first clock cycle. The CPU
thenlatcheghe dataatthe endof this seconctycle.

Write bus cycles (Figure 19) alsotake two clock
cycles.TheCPUputstheaddres®nthedatabusand
assert?S* or DS* duringthefirst cycle. The CPU
putsthe dataon the databus during boththe second
clockcycle of thewrite cycle andthefirst clockcycle
of thesubsequerttuscycle.
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In this designtheflashis read-only The SRAM is
enabledby the DS* (dataspaceyndtheflashis en-
abledby PS*(programspacesignalsfrom the CPU.
The SRAM write enable(WE?¥) is controlledby the
CPU'sR/W* signal.

Fromyour understandingf CPU bus cyclespre-
parea list of eachCPU memory(noti/o) readand
write cycle timing requirement{p. 43 and46). Re-
peatfor the RAM readandwrite cycle specifications
(p. 4 and5) andfor theflashreadcycle specifications
(p- 5). Includein your list only the timing require-
ments nottheguaranteedesponses.

Performa timing analysisfor threetypesof cy-
cles: RAM read,RAM write andflashread(word).
Foreachcycle, obtainanequationfor eachtiming re-
guirementasa function of the guaranteedesponses
andthe clock period and then computethe magin
available for eachrequirement(neggative if the re-
guirementis not met). For eachrequirementthat
is not met, find the numberof additionalwait states
(clock periods)thatwould have to beinsertedsothat
the requirementwould be met. Note ary require-
mentswhereit is not possibleto determindf there-
quirementsaremet.

A moredetailedtiming analysiswould alsocon-
siderconsecutie readandwrite cyclesto ensurghat
bus conflictsdid notoccurr You neednotdo this for
thisassignment.

Your answershouldincludethe list of all of the
timing requirementandonetablefor eachcombina-
tion of device andbus cycle thathastiming require-
ments.



