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Abstract

With therising complexityofelectronicsystems,contain-
ing moreandmorebothhardwareandsoftwareparts,it be-
comesnecessaryto simulatesimultaneouslyhardware and
software parts at whatever abstraction level. Thesesim-
ulation techniques,called co-simulation,require fast and
flexible simulators. In this paper, we introducethe elabo-
rationof a microcontroller simulatorfor an accuratehard-
ware/software co-simulationat the clock-cyclelevel. It is
our goal to havea simulatorwhich is fastenoughto simu-
latea fewminutesof realtimeexecutionwithina reasonable
lapsof time. To bemoreprecise, wedealherewith thereal-
izationof a simulatorfor theST10microcontroller and its
integration into a co-simulationenvironment.

1. Introduction

It is our objective to studya workingmethodfor thede-
velopmentof microcontrollersimulatorswhich areprecise
at thecycle level andfasterthantheusualHDL-basedsim-
ulation.

Our approachis a tradeoff solutionbetweentheinstruc-
tion setsimulatorandthe HDL model: we designeda mi-
crocontrollermodel,thatsimulatesthewholecircuit includ-
ing theperipheralat theclockcycle level.

Wewroteamodelof theST10whichis manufacturedby
STMicroelectronics,andis composedof a16-bitpipe-lined
processoranda setof peripherals(ADC, serial interfaces,
etc.).

2. The ST10 simulator

TheST10simulatoris composedof 3 parts: a first part
that simulatesthe core,anotheronethat simulatesthe pe-
ripherals,andfinally amainloop in chargeof activatingthe
coreandtheperipheralsateachcycle.

2.1. The model of the core

The modelof the corehasbeendesignedby meansof
Flexsim,ageneratorof sequentialinstructionsetsimulators
developedby STMicroelectronics.Thisprogramis actually
a kind of compilerthat takesasinput a descriptionof the
processorin a languagecalledIDL andproducesasoutput
theC codeof thesimulator.

2.2. Peripheral models

The model of the peripheralshasbeendesignedin C.
Thosecomponentsareusuallycomposedof two parts: a
control part which is an automaton,andan operative part
whichis asetof registers,computingpartsandanalogparts.
Thesimulationof thefirst partwasdoneby aC switch/case
structureon a variablethatrepresentsthestate.thesimula-
tion of thesecondpartwasdoneby reproducingits behavior
in C.

3. Result, evaluation and future works

The final simulatorcanrun at a speedbetween30,000
and50,000instructions/secondonanUltra Sparcstationof
167MHz having it runwithouttraces.It hasbeenintegrated
into a co-simulationenvironment,andusedfor simulation
with severalsoftwareandhardwareparts.

Althoughthesimulatoris fasterthanthesoftwareHDL
simulators,we noticedthat someoperationscomputedby
the simulatorwere often useless. Moreover, it might be
overdoingit a little bit when reproducingthe internal ar-
chitecturejust for thesimulationpurpose.In factwe found
two mainsourcesfor optimization:thepipelinesimulation
andtheflag management.Thefirst ignoressomedetailsof
thearchitecturein orderto simplify thesimulator. Thesec-
ond reducesthe numberof uselesscomputationsmadeby
thesimulator.
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