Introductory Exercise
L earning to Usethe TM S320C54x Software and Hardware Tools

ENEE429w Fall 1999

ThelndoorWirelessProjecthastwo typesof DSPboardgor doingthebasebandignalprocessing:

1. theTexasInstrumentd MS320C54xEvaluationModule(EVM) whichhasa40MIPSTMS320C541

DSP This boardhasa monauralTl TLC320AC01analoginterfacechip (AIC) for A/D and
D/A corversionwith a19.2kHz maximumsamplingrateandis connectedo SerialPort1.

2. the DSP ResearclTIGER 549/PCwhich hasa 100 MIPS TMS320C549DSP This board
hasa CRYSTAL CS4216sterocodecwith amaximumsamplingrateof 50 kHz. Thecodec
canbeconnectedo BufferedSerialPort0 or the TDM serialport.

To learnhow to usethe C54x hardware and software tools, performthe simple exerciseof
generatinga sinevave andobservingt ontheoscilloscopeYou shouldcompletethisintroductory
exercisein two weeksor less.C programsyou canuseasstartingpointsshaving how to initialize
theDSPsandcodecsanbefoundontheUNIX systemn/ sof t war e/ bool ean/ c541uti |
andc549ut i | . In yourprogramsetthecodecsamplingrateto 8 kHz. UsetheC library function
si n() to generatssamplef a 2 kHz sinevave andsendthesesamplego the D/A converterof
thecodec.Thatis, generatehe sequence

g[n] = sin(2rm00M/8000 = sin(nTt/2)

You will have to scalethe samplesappropriatelyand corvert themto integerssincethe sine
samplesave magnitudedimited by 1. Keepthefollowing in mind:

e TheD/A corverterin theEVM AIC is a 14-bit corverter However thesel4 bits shouldbe
putin theupperl4 bits of theintegersentto the AIC andtheleastsignificanttwo bits should
normallybeO.

e TheD/A corverteronthe Tiger boardusesl6-bitwords.

To getsomepracticeusingthe systemssendthe sinevave sampledo the D/A corverterstwo
differentways.

1. Firstusepolling of the XRDY flag. Thatis, monitorthe TransmitReadyFlag of the serial
portandloada samplento the DataTransmitRegister(DXR) whentheflag goeshigh. The
flag getsclearedby theload operatiorandis setwhenthe codeceadsaword from theserial
port.

2. Next sendsamplego the codecon serialportinterrupts. Whenthe XRDY flag goeshigh,
theserialportsendsaninterruptrequesto the C54x CPU.Then,if thisinterruptis enabled,
your interruptserviceroutine shouldsenda sampleto the codec. Interruptroutinesshould
be generallykept asshortas possiblewith extensve computationgperformedoutsidethis
routine.



