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Abstract

With therising compleity of electionic systems;ontain-
ing more andmore bothhardware andsoftwae parts, it be-
comesnecessaryo simulatesimultaneoushhardware and
softwae parts at whatever abstiaction level. Thesesim-
ulation techniques,called co-simulation,require fast and
flexible simulatos. In this paper we introducethe elabo-
ration of a microcontoller simulatorfor an accurate hard-
ware/softwae co-simulationat the clodk-cyclelevel. It is
our goal to havea simulatorwhich is fastenoughto simu-
late a few minutesof realtimeexecutionwithinareasonable
lapsof time To bemore precise wedealhere with thereal-
ization of a simulatorfor the ST10microcontoller and its
integrationinto a co-simulatiorervironment.

1. Introduction

It is our objectie to studya working methodfor the de-
velopmentof microcontrollersimulatorswhich areprecise
atthecycle level andfasterthanthe usualHDL-basedsim-
ulation.

Our approachs atradeof solutionbetweertheinstruc-
tion setsimulatorandthe HDL model: we designeda mi-
crocontrollemodel thatsimulateghewholecircuitinclud-
ing the peripheralttheclock cycle level.

We wroteamodelof the ST10whichis manufcturedoy
STMicroelectronicsandis composeaf a 16-bit pipe-lined
processoanda setof peripheral{ADC, serialinterfaces,
etc.).

2. The ST10 ssimulator

The ST10simulatoris composedf 3 parts: afirst part
that simulatesthe core, anotherone that simulatesthe pe-
ripherals andfinally amainloopin chageof activatingthe
coreandthe peripheralsaateachcycle.

2.1. Themodel of the core

The model of the core hasbheendesignedy meansof
Flexsim,ageneratoof sequentiainstructionsetsimulators
developedby STMicroelectronicsThis programis actually
a kind of compilerthattakesasinput a descriptionof the
processoin alanguagecalledIDL andproducesasoutput
the C codeof thesimulator

2.2. Peripheral models

The model of the peripheralshasbeendesignedin C.
Thosecomponentsre usually composedf two parts: a
control part which is an automatonand an operatve part
whichis asetof registerscomputingpartsandanalogparts.
Thesimulationof thefirst partwasdoneby a C switch/case
structureon a variablethatrepresentshe state.the simula-
tion of thesecondartwasdoneby reproducingts behaior
inC.

3. Reault, evaluation and future works

The final simulatorcanrun at a speedbetween30,000
and50,000instructiongsecondnanUltra Sparcstationof
167MHz having it runwithouttraces It hasbeenintegrated
into a co-simulationernvironment,and usedfor simulation
with severalsoftwareandhardwareparts.

Althoughthe simulatoris fasterthanthe software HDL
simulators,we noticedthat someoperationscomputedby
the simulatorwere often useless. Moreover, it might be
overdoingit a little bit whenreproducingthe internal ar-
chitecturgust for the simulationpurpose In factwe found
two main sourcedor optimization:the pipelinesimulation
andthe flag managementThefirst ignoressomedetailsof
thearchitecturen orderto simplify the simulator The sec-
ond reduceshe numberof uselessomputationgnadeby
thesimulator
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