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MocCKoBCKUI rocyaapCTBEHHbIN NHCTUTYT SNEKTPOHNKM U MaTEMaTUKM.

Lncpposas obpabotka curHanos (LLOC) ncnonb3dyetca BO MHOMMX 0BNacTax TEXHUKWU, TakuX, Kak:
paguonokauus, TeneBuaeHue, paguoBellaHune, TenedoHus, CeTU U TenekoMMyHuKauuu, cpenctsa
MynbTUMeauna, obpaboTka peyeBbiXx CUrHanoB, pacrno3HaBaHWe 06pa3oB, MOAENUMpPOBaHUE BUPTYyarbHOW
peansHOCTU U T.4. 3TUM obycnoBneHa BaxHocTb nsydeHnss LLOC n ee MHCTpymMeHTanbHbIX CPeacTB npu
0by4eHnM No cneynanbHOCTK «BbluMcnMTenbHble MaLlLMHbLI, KOMMIEKCHI, CUCTEMbI U CETUY.

B yuebHon amcuunnuHe «OCHOBBLI LMGPOBON 0O6pPabOTKM CUrHaNOB» W3Yy4alTCs OUCKPETHbIE
CUrHambl U CUCTEMbI, anropuTMbl UnbTpauun, 3PQeKTbl KBAHTOBAHNS CUIHaNoOB B LMEPOBLIX CUCTEMAX,
mMeTogbl pacyeta KUX- n BUX-unbTpoB NO 3adaHHbIM  XapakTepucTuKam, anroputmbl ObICTPOro
npeobpasoBaHusa Pypbe. JlabopaTopHble paboTbl COCTOAT B peanunsaummM paccMaTpuBaeMbIX aniropuTMOB
Ha LMdPOBbIX CUrHamMbHbIX NPOLIeccopax U MPakTUYEeCKOM U3y4eHM UX CBOMCTB.

B ngucuunnuHe «lpumeHeHne MuKkpornipoueccopoB» Ha npumepe DSP56002 wu3yyaetcs
apxuTeKkTypa UugpOoBbIX CUTHamMbHbIX MNPOLECCOPOB, NepudepuinHble YCTPONCTBa, NporpaMMmnpoBaHne Ha
accembnepe. JlabopatopHble paboTbl COCTOAT B HanMcaHMM nNporpaMMm MX OTnagke W BbINOSIHEHMM Ha
LMPOBbLIX CUrHanNbHbIX NPoLeccopax.

MN3M akTmBHO COTpyaHMYAET B pamMKax yHUBEPCUTETCKOW nporpammbl ¢ komnaHuen MoTtopona,
KoTOpas ABnsieTCs O4HUM N3 MUPOBLIX NMAEPOB B 0611acT MUKPOMPOLECCOPOB U, B HaCTHOCTU, LINGPOBbIX
curHanbHbIX npoueccopoB. B pamkax aton nporpammbl B MMOM cosgaHa yyebHas nabopartopusi, ons
KoTopoWn chmpmort MoTopona npegocTaBrneHo pasnuyHoe ob6opyaoBaHNE 1 NPOrpaMmMHoOe obecneyeHme.

Mpu n3y4eHMn apxmuTekTypbl LMEPPOBLIX CUMHANbHbBIX MPOLLECCOPOB U NMPOBeAeHNM NnabopaTopHbIX
paboT HamMyM WCMNOMb30BanMCb LMGPOBLIE CUrHanbHble npoueccopbl DSP56002 B Komnnekte ¢
oTnagoyHbiMn Moaynamu EVMS56K. YnomsHyTble npoueccopbl npuHagnexart kK cemenctsy DSP5600x,
KoTopoe cuuMTaeTcss 6as3oBbiIM MOTOMY, YTO MMEHHO B HEM peanu3oBaHa KOHLUENUWUS apXuUTeKTypsbl,
OPUEHTMPOBAHHOM Ha anropuTMbl 0b6paboTku curHanos [1]. OTnagoyHbIn moayns EVM56K npeaHasHaveH
Ons oTnagkM u peanu3auum nporpamm npoueccopos cemernictea DSP5600x B peanbHOM BpeMeHu, OH
NMo3BONSIET BbINOMHATL NPOrpaMmbl B peansHOM MacwTtabe BpemeHu. Mogynb BkniovaeT annapaTtHble u
nporpaMMmHble cpefcTBa. AnnapaTHble cpecTBa npeactaBnsalT cobow nnaty, coaepxallyio npoLeccop
DSP56002, BHelLHIOO NamaTb, kogek CS4215. B pexume otnagkm moaynb paboTtaet coBmecTHo ¢ HOST-
KOMMbIOTEPOM W CBSI3aH C HUM 4Yepe3 CTaHO4apTHbIM nocnefoBaTernbHbI MHTepdenc. YaobHbin ans
nonb3oBartens uHTepdgenc obecneumBaeTcsa nporpammon EVM56K, kotopas peanmsyetcs Ha HOST-
KomnbloTepe. Ha ocHoBe otnago4vHoro moayna EVM56K cosgaHbl nabopaTtopHble paboTbl Ansi KypcoB,
ynTaeMmblx CTyAeHTaM crneumnanbHOCTU «BblumcnmTenbHble MalluHbl, KOMMEKChI, CUCTEMbI U CETUY.

B pamkax ynoMsiHyTbIX OUCLMINITMH HAMK NPOBOAATCA cneaylowme nadopaTopHele paboTbl [2]:

1) OcHoBHble npuembl paboTbl C OTNALOYHLIM MOAYNEM, OCHOBHblE KOMaHabl W MeToabl

agpecaumm npoueccopa DSP56002;

2) Peanusaums oCHOBHbIX onepauuii uudpoBoit 06paboTku curHanos Ha npoueccope DSP56002;
3) Paspa6oTka v uccrnegosaHue K/MX-punbTpa Ha npoueccope DSP56002;

4) PaspaboTtka M wuccnegosaHue BUX-punbTpa Ha npoueccope DSP56002; 5) Peanusaums
anroputmoB BlN® Ha npoueccope DSP56002.

Haw onbiT npenogaBaHnUA MoKa3bliBae€T, YTO WCMNOJIb30OBaHWE OGOpyJJ,OBaHI/Iﬂ n nporpammMmHoOro
obecne4veHus d)MprI MOTOpOJ‘la obecneynBaeT  BbICOKUM ypOBEHb  NOArOTOBKU NH)XEeHepPOoB
cneunanbHOCTM «BbluncnntTenbHble MalLMHbI, KOMMMEKChI, CUCTEMbI N CETUY.
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Digital signal processing (DSP) is widely used in the engineering. This circumstance depends on
the importance of studying of DSP and its tools when learning by speciality «Computers, computing
complexes, systems and networks».

In the subject «Bases of digital signal processing» are studied discrete signals and systems, filer
algorithms, quantization errors in digital systems, design methods FIR and IIR filters, fast Fourier
transformation algorithms. In practical training students realize these algorithms using digital signal
processors and study their characteristics.

In the subject «Microprocessor application» the architecture of digital signal processors, peripheral
devices and assembler programming of DSP56002 are studied. In practical training students write and
execute of programs using digital signal processors.

MUEM actively co-operates within the framework of university program with Motorola company,
which is one of the world leaders in the field of microprocessors and, in particular, digital signal processors.
Within the framework of this program in MUEM created educational laboratory, for which company Motorola
is afforded different equipment and software.

When studying a digital signal processor architecture and undertaking practical training we use the
digital signal processors DSP56002 with the evaluation modules EVM56K. Mentioned processors belong
family DSP5600x, which is considered base therefore that exactly in him marketed concept of architecture,
oriented on algorithms of signal processing. The EVM56K evaluation module intended for debugging and
realization of programs for DSP5600x family processors real-time, it allows to execute programs in the real
scale of time. Module includes hardware and software. Hardware consist of board, containing processor
DSP56002, external memory, codec CS4215. In the debug mode a module works with HOST-computer
and connected with him through the standard serial cable. The suitable for user interface is ensured by
program EVM56K, which will be realized on HOST-computer. On the base debugging module EVM56K we
create practical training for subjects, read students of speciality «Computers, computing complexes,
systems and networks».

Within the framework of mentioned subjects we carry out following practical training:1) Main
receiving a work with evaluation module, main commands and addressing methods of the DSP56002
processor; 2) Realization of main operations of digital signal processing using DSP56002 processor; 3)
Development and study FIR filter using DSP56002 processor; 4) Development and study IIR filter using
DSP56002 processor; 5) Realization of FFT algorithms using DSP56002 processor.

Our experience of teaching shows that using an equipment and software of company Motorola
ensures high level of preparing the engineers of speciality «Computers, computing complexes, systems
and networks».




