YHUBEPCAIbHbIA MOOYIb Ll,yICDPOBOVI OBPABOTKU CUTHAIIOB
HA BA3E NPOLIECCOPA CEMEUCTBA C54XX TEXAS INSTRUMENTS

YHuBepcanbHbii mogynb LIOC (ganee — mofynb) npegHasHayveH Ans umdpoBon obpaboTkM aHanoroBbIx
cuUrHanoB B AnanasoHe YactoT o 8 kl'u.

B coctaB Moaynsi BXogAT creaytolme KOMMOHEHTbI:

= 16-paspagHbii npoueccop obpabotkm curHanoB (DSP) ¢ UKCMPOBaHHOM TOYKOW CeMencTBa
TMS320VC54xx Texas Instruments. B 3aBMcMMOCT OT Tpebyemon BbIMUCINTENBHON MOLLHOCTU B
mMoayrne MoryT npumeHsaTbeda Tpu Tuna DSP: ‘C5409, ‘C5410 n ‘C5416 npounssoguTensHOcTb0 oT 100
0o 160 MIPS n BHyTpeHHMM O3Y emkocTbio oT 32K go 128K cnos;

* [ByxKaHanbHbI 3BykoBOM kogek TLV320AIC22 ¢ paspsgHocTbio 16 BUT 1 YacToTon AnckpeTnsauum
0o 16 klu;

* FLASH-namstb eMKOCTbIO 0 512 kBanT anst XxpaHeHMs paboumx nporpamm;

»  WATCH-DOG-koHTponnep, ynpaenstoLni cOpocom u 3arpy3kon npoLeccopa.

Mogaynb nmeeT aBa nHTepdenca: aHanorosbin 1 LMGPOBON.

AHarnorosbIn VIHTepCbeVIC Nno3BoNiAeT NoAKmn4aTb pasfinyHble MCTOYHUKU BXOOHbLIX CUTHANoOB U pasfinyHble
BMAbl HArpy3okK Ana BbIXOAHbIX CUTHaloB. BoamoxHO nogkntoyeHue cneayrowmx MCTOYHUKOB U NPUEMHUKOB
aHanoroBblX CUrHanoB:

= TenedoHHas rapHuTypa (MUKPOOH 1 TenedoH);
= TenedoHHas Tpybka (MMKPOMOH 1 TenedoH);
= TenetoHHasa NUHNS (NMUHENHbIE BXOA M BbIXOA);
* MwukpodoH (obecneunBaeTcst LONOMHUTENBHOE NPeABAPUTENBHOE YCUITEHNE U NUTaHNE);
= [pomkorosopuTens.
Bce Bxoabl 1 Bbixoabl anddepeHumnansHble.
HasHaueHne KOHTaKTOB pa3bemMa aHanoroBoro MHTepderica npeactaBneHo B Tabnumue 1.

Ona MMKPOMOHHBIX BXOOOB TENE(OHHOW rapHUTYpbl U TenedOHHOW TPyOku TUMOBOW YPOBEHb BXOLHOMO
curHana pgormkeH 6biTb 20 MB, a MakcumanbHOe ero 3HadeHue He [O0MMkHO npeBbiwaTtb100 mMB. Ons
MMWKPOGPOHHOIO BXOAa C OOMOSNHUTENbHBIM YCUIIEHNEM 3TW YPOBHU paBHbl 2 MB 1 20 mB cooTBeTCTBEHHO.
MakcumanbHoe amMniMTyaHOE 3Ha4YeHMe BXOOHOrO HanpshKeHust Ha NHeHoM Bxode pasHo 1 B (2B ans
anddepeHumnanbHOro NOAKMYeHus).

ConpoTtuBneHve Harpysku Ons tenedOoHHbIX BbIXOAOB TenedOHHOW rapHUTYpbl U TenedOoHHON TpyOKu
[OIMKHO ObITb He MeHee 150 Om, Ans NMHENHOro BbiXxOAa Ha TenedOoHHY NMHUKD — He MeHee 600 Owm, a
ANA BbIXxoAda Ans NOAKMIOYEHUSA rPOMKOroBoputens — He MeHee 8 Om.

MogpoBHOCTM NOAKMYEHUST BCEX aHANOroBbIX BXOAOB/BLIXOOOB WM YPOBHW CUTHANoOB MOXHO YTOYHWUTH B
onucaHuun mukpocxembl TLV320AIC22.

LincbpoBoit nHTepdeiic mMoaynsi MmeeT HaGop BXOAOB M BbIXOAOB CMELMANbHOrO HasHayeHusl, a Takke
BXOZbl/BbIx0oAbl O6LLEro HazHa4YeHus!, PYHKUMN KOTOPbIX MOTYT U3MEHSATLCS B 3aBUCMMOCTU OT peLLaeMoii
3agauyn. HasHayeHne KOHTAKTOB pasbemMa LMdpoBOro MHTepdeiica NnpeacTaBrneHo B Tabnuue 2.

BxoaHble LUMdpOBbIE OUCKPETHbLIE CUrHarbl BbICOKOrO YPOBHS (nornyeckast «1») AOMKHbI UMEeTb aMnnuTyay
He meHee 2,2 B n He Gonee 3,6 B, a Hu3koro ypoBHsi (nornyeckunn «0») — He meHee —0,3 B n He 6onee 0,6 B.
BenuunHa BxogHOro Toka ftoboro n3 gUCKpPEeTHbIX BXOAOB NEXMUT B AnanasoHe ot —200 MKA 1o +5 MKA.

BbixogHble OUCKPETHble CUrHasnbl BbICOKOrO YPOBHSI MMEKT aMnnutygy He meHee 2,4 B npu BbIXOLHOM
Toke 0,3 MA, a H13Kkoro ypoBHsi — He 6onee 0,4 B npu BbixogHoM Toke 1,5 MA.

Moayne TpebyeT ogHononspHoro HanpsbkeHnss mutanma +3,3 B +10%. [Ons ymeHblieHns BrvsHWA
uncpoBO YacTM MOAYSs HA €ro aHarloroBytd 4acTb MO LENsM MUTaHWs, NMUTAHWE aHanoroBOW 4acTu
OCYLLECTBMAETCA Yepe3 pa3beM aHanoroBoro MHTepderica, a nuTaHne UMdPOBON YacTu — Yepe3 pasbem
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uncppoBoro mHTepdpenica. OBWMI NPOBOA, aHanoroBol 4YacTu MOAYMsS Takke W30nupoBaH OT obuiero
npoBoAa uMdpoBon Yactn. CoeaHeHne yKkaszaHHbIX Liener oCcyLeCcTBASEeTCA BHE MOAYNS.

Onsa nutaHus ycumnutena MOLWHOCTU, K BbIXOAaM KOTOPOro noAKrn4aeTcA rpoOMKOroBopuUTellb, TaK Xe
BblOeneHbl OTAENbHbIE KOHTaKTLl padbemMa aHanoroBoro MHTepdenca.

Pabounn TemnepatypHbii guana3oH mogyns: 0...+70°C gng kommepyeckoro mcnosnHeHus n -40...+85°C
ONS MHOYCTPUAnNbHOMO UCMNONHEHUS.

Ha puc. 1 npeacraBneH ackus mogynsi ¢ rabapuTHeIMU U YCTAHOBOYHBIMW pa3Mepamu, Ha pyUC. 2 — BHELLHWUIA
BMA moaynsi. Mogynb ycTaHaBnMBaeTCsl B KayeCTBE ME30HMHA Ha HeCyLlyl nnaty W 3akpennsieTcs
BUHTaMW.

P1 — pasbem aHanoroBoro uHTepdpenca, P2 — pasbem uudpoBoro uHtepderica. Tun oboux pazbemoB
PLD2 (oByxpsiaHble LITbIpY C Warom BbiBogoB 2 Mm). Pasbem P1 nmeet 30 BbiBOAOB, pasvem P2 — 40
BbIBOJOB.

Ha puc. 3 nokasaH oguvH M3 BO3MOXHbIX NPUMEPOB MNOAKMIOYEHMSI MPU MNPaKTUYECKOM WUCMNONb30BaHUN
MOAYyns B KA4eCTBE HU3KOCKOPOCTHOrO BOKoAepa co ckopocTbio nepegaydn 1200, 2400 munun 4800 6ut/c.

OOwu NpoBoA aHanoroBon YacTu n obLMn NpoBog, LMdPOBOM YacTu MOAYNst 00beANHAITCA Ha HecyLLen
nnaTe, K KOTOPOW MOAKIYaETCs MOAYIb.

CpeaHun Tok noTpebneHus B nokoe (reset) coctaBnset okono 30 mA, a npu paboTe npoueccopa 3aBucut
OT €ero 3arpysku, 4yacToTbl obpalleHMs K namsaTu 1 T.M., Hanpumep ans Bokogepa 1200 6ut/c coctaBnseT
95 MA. MabapuTtbl mogyns: 55 x 50 x 9.
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Puc. 1. MabapnTHble N yCTAaHOBOYHbIE pa3Mepbl MOLY/IS.

Puc. 2. BHewHuin Bug mogyns.
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Tabnuua 1. HasHayeHMe KOHTaKTOB pa3bema aHanoroBoro nHTepderica P1.

Homep HasBaHwne Twn HasHaudeHune
HeuHBepTupytoLwmi 7] WHBEPTUPYHIOLLNIA Bbixodbl  Ansd
HDOUTP,
1,2 Bbixog | mogkntoyeHus TenedoHa rapHUTYpbl COOTBETCTBEHHO.
HDOUTM
ConpoTueneHune TenedoHa OOMKHO ObITb He MeHee 150 Om.
HDINP, HeuHBepTupytoLwmi [ WHBEPTUPYIOLLNIA BXOAbl ansi
3,4 Bxop,
HDINM NoAKIMOYEHUS MUKPOOHA rapHUTYPbl COOTBETCTBEHHO.
He wuvHBepTupylOWNA U UHBEPTUPYIOLLIMA  BbIXOoAbl  Ans
LNOUTP, N
5,6 Bbixog | mogknioyeHuss K TenedOHHOMW  NIMHWM  COOTBETCTBEHHO.
LNOUTM
HomunHanbHoe conpoTmBreHne Harpy3ku pasHo 600 Owm.
7 - - He ncnonbeayetcs
8 VCOM Bbixof Bbixoa onopHoro Hanpsbkenusa 1,5 B. BennuuHa notpebnsemoro
TOKa He JoMkHa npesbiwaTtb 2,5 MA.
LNINM, MHBepTupyoLwmmn n HEVHBEPTUPYIOLLIMI BXOAbl ans
9,10 Bxopn o
LNINP NOAKIIOYEHNS K TeNedOHHON NNMHUN COOTBETCTBEHHO.
HeuHsepTtupytoLnii " NHBEPTUPYHOLLMI BXOAbl ans
HSINP, o
11,12 HSINM Bxoa | nogkntoyeHus MUKpPOpOHa TeneoHHON TpyOku
COOTBETCTBEHHO.
HeunHBepTupytoLmi 7] WHBEPTUPYHOLLNIA BbIXxodbl  Ans
HSOUTP, M
13, 14 Bbixog | nogkntoyeHus TenedoHa TenedOHHOW TPpyOKkM COOTBETCTBEHHO.
HSOUTM
ConpoTueneHune TenedoHa OOMKHO ObITb He MeHee 150 Om.
15, 16 AVDD - HanpsixeHne nuTaHna aHanoroson Yactu moayns +3,3 B.
17,18 AGND - OO0wwun npoBoa, aHanoroBon YactTn Moayns.
Bbixogq 4-6utHoro AUIM. MoxeT wucnonb3oBaTbCa  AOnis
19 LCDOUT | Bbixoag | ynpaBneHus KOHTPaCTHOCThLIO XNOKOKPUCTANIMYeCKoro
nHankaTopa.
BbIxo4 HanpspkeHWs Ons MUMTaHuMs 3NEeKTPEeTHOro MUKpodhoHa
20 MCBIAS Bbixog | 2,5 B. BenuunHa notpebnsieMoro Toka He OOJhkHa MpeBblaTb
4 mA.
MCINP, HewnHsepTnpyrowmm " WHBEPTUPYIOLLNIA BXOAbl ans
21,22 Bxopn
MCINM NOAKIMOYEHNS MUKPOPOHA COOTBETCTBEHHO.
23, 24 SPGND ) O6wmii nNpoBOo4 NUTAHWUS YCUNUTENS K BbIXOQYy KOTOPOro
noAKnto4aeTcs rPOMKOrOBOPUTENb.
25. 26 SPVDD ) HanpsbkeHne nuTaHua  ycunuTenss K  BbIXOAY  KOTOPOro
nogkntovaeTcsa rpomkorosoputens +3,3 B.
VBepTupytowmm " HENHBEPTUPYIOLLMI BbIXOoAbl AN
SPOUTM, NoaKITHo4YEHUA rpoOMKOrosopurtens COOTBETCTBEHHO.
27, 28 Bbixon
SPOUTP ConpoTvBneHne rpPOMKOroBOPUTENSA [OOIMKHO ObiTb He MeHee
8 Om.
29, 30 - - He ncnonbaytoTcs
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Tabnuua 2. HasHa4yeHne KOHTaKTOB pa3bema LndpoBoro nitepdenca P2.

Homep

HassaHue

Twvin

HasnaueHune

SYNC

Bbixopg

CuHXpOCUrHan BbIXOAHbLIX AaHHbIX. MoXeT ucnonb3oBaTbeca ANA
CMHXPOHU3ALUMKN BbIXOOHOrO GUTOBOrO MOTOKA AaHHbIX B Cryyae
HeobXxoaMMOCTUN yrpaBlieHUsi CUHXPOHM3aLUMel 3Toro noToka 13
mMoayns. Tak »>e BO3MOXHO WCMOMb30BaHWe  BHELUHEro
CMHXpOCUrHana, KOTOpbli MOXeT rogaBaTbCA Ha OAUH U3
BXOA0B MOAYns.

EXMCLK

Bbixopg

OnopHbIn  cuHxpocurHan (24,576 MIuy). Moxetr  ObiTb
Mcnonb3oBaH And pacumnpeHna CUCTeMbl.

EXINTO

Bxon

Bxog npepbiBaHusa INTO DSP. MNpu noctynneHun Ha 3TOT BXOA
HapacTaloLLero unm crnagaioLlero poHTa curHana
dopmupyetcs npepbiBaHve INTO DSP. Bua aktmBHOro gopoHTta
(HapacTaowmii Unn cnagaroLwunin) 3agaeTcs ypoBHEM CUrHana Ha
Bxoge PSINTO. 3ToT BbIBOO 4Yepe3 pe3nucTop MNOOKMYEH K
HanpsikeHuto +3,3 B.

PSINTO

Bxog

Bbibop aktnBHoro cdopoHTa anga Bxoga EXINTO. Korga atoTt Bxog
OCTaBMEH HEe MOAKMIOYEHHBIM WM Ha HEro nofdaH HU3KWN
YPOBEHb, aKTUBHbIM SBMAsieTCA cnagawwmi ¢dpoHT. Korga Ha
Bxog PSINTO nogaH BbICOKMI YpPOBEHb, aKTUBHBbIM YPOBHEM
SABMSETCA HapacTaloLWmn (PPOHT.

EXINT1

Bxon

Bxoa npepbiBaHns INT1 DSP. Mpy nocTynnenHnn Ha 3TOT BXO4
HapacTaloLLero unm crnagaioLiero dpoHTa curHana
dopmupyetcsa npepbiBaHne INT1 DSP. Bug aktuBHOro gpoHTa
(HapacTarowmnin nnNu cnagaroLLmin) 3agaeTcs YpoBHEM CUrHana Ha
Bxoge PSINT1. OT0T BbIBO4 4epe3 pe3ncTop MOAKMYEH K
HanpsikeHuto +3,3 B.

PSINTA1

Bxopg

Bbibop akTnBHOro cppoHTa ansa exoga EXINT1. Korga atoT Bxoa
OCTaBrfeH He MOAKMIYEHHbIM WM Ha Hero nodaH HU3KUA
YPOBEHb, aKTUBHbLIM siBfisieTca cnagawowun ¢poHT. Korga Ha
Bxogd PSINT1 nogaH BbICOKMA YpOBEHb, AKTUBHBIM YPOBHEM
SIBMSIETCA HapacTaloWwmi (OpPOHT.

EXINT2

Bxog

Bxog npepbiBaHusa INT2 DSP. o nepenagy aToro curHana ot
BbICOKOIO YPOBHS K HU3KOMY hOpMUpPYETCSa CUrHan npepbiBaHUs
INT2 DSP. 310oT BbIBOA 4epe3 pesucTop MOAKMYEH K
HanpsbkeHuto +3,3 B.

EXINT3

Bxon

Bxoa npepbiBaHusa INT3 DSP. Mo nepenagy aToro curHana ot
BbICOKOrO YPOBHS! K HU3KOMY (hOPMUPYETCH CUrHan npepbiBaHUS
INT3 DSP. O3OTtoT BbIBOA 4epe3 pe3ucTop MOOKMOYEH K
HanpsbkeHuio +3,3 B.

EXNMI

Bxon

Bxog Hemackupyemoro npepbisaHua NMI DSP. Mo nepenaagy
3TOr0 CUrHana OT BbICOKOrO YPOBHSI K HU3KOMY hopmupyeTtcs
curHan npepbiBaHus NMI DSP. OT0T BbIBOA 4epe3 pe3ncTtop
NOAKITOYEH K HanpskeHuto +3,3 B.

10

EXBIO

Bxog

Bxog BIO DSP. Wcnonb3yetca B kayecTBe Bxoga oO6Liero
HasHayeHuss. JOTOT BbIBO4 Yepe3 pesucTop MOAKIHYEH K
HanpsikeHuto +3,3 B.
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Bxoabl/Bbixodpl 00Wero HazHadeHus. Kaxabiin n3 aTux BbIBOAOB
11...18 HDO... Bxon/ MOXET HEe3aBUCUMO KOH(UrypupoBaTbCa Kak BXO4 WM Kak
HD7 BbIX0A
BbIXo[,.
Bxoabl/Bbixodpl 00Wero HazHadeHus. Kaxabiin n3 aTux BbIBOAOB
19,20 EXIOf, Bxon/ MOXET He3aBMCUMO KOH(UIypuMpoBaTbCs KakK BXOA4 WU Kak
’ EXIO2 BbIXO[,
BbIXOZ,.
Bxoa/Bbixog, obuiero HasHadeHust. MoXeT KOHGUrypmpoBaTbCs
Kak Bxoh wunM kak Bbixod. CocTtosiHme 3TOr0  KOHTaKTa
21 LED Bxoa/ | oTobpakaeTca CBETOAMOAOM, YCTaHOBMEHHbIM Ha Moayne.
Bbixog | CBetogmon ropuT, KOrga Ha 9TOM KOHTakTe MpUCyTCTBYET
HU3KUA YpOBEHb. OTOT BbIBOA Yepe3 pe3ncTop MOAKMYEH K
HanpsikeHuto +3,3 B.
29 EXIN Bxon Bxog oOuwero HasHayeHusi. OTOT BbLIBOA Yepe3 pes3nuctop
NoAKMntoYeH K HanpsbkeHuto +3,3 B.
CUHXpOHHBIM ~ nocnefosateneHbit  nopt  DSP.  Moxet
BESX1 NPUMEHATbCS  ANS  paclumMpeHust  cuctembl.  Hanpumep,
BDX1 ’ Bxo NMOCPEACTBOM 3TOro MHTepdenca K MOyt MOXHO NMOAKMOYNTD
’ A, [OOMONHNUTENBHO €LLEe HEeCKONIbKO BHELUHUX KOAEKoB. Takke 3Tu
BCLKX1, | Bbixog,
23...28 BFSR1 Bxop/ | BP'BOAbI MOTYT WCMONb30BaThCA Kak BXOAbl/BbIxoAbl 06LLero
BDRA1 ’ Bb|x§ Ha3HauyeHus. BeiBogbl BFSX1, BCLKX1, BFSR1, BCLKR1 moryT
’ A | nesasucumo KOHGUIrypMpoBaTbCsl Kak BXOAbl UMM Kak BbIXOAbl.
BCLKR1
BbiBog BDX1 mMoxeT mcnonb3oBaTbCA TOMbKO Kak BbIXoAd, a
BbiBoA, BDR1 — TONbKo Kak BXof.
29, 30 DVDD - HanpsikeHne nutaHua uncposon yactu moaynsa +3,3 B.
31,32 DGND - O6wuin nposog unpoBoOM YacTn Mogyns
33 EXRST Bxon CurHan obuwero cbpoca. AKTMBHbLIA YPOBEHb HU3KUW. OTOT
BbIBOA Yepe3 pe3ncTop NogkmnoYeH K HanpsbkeHnto +3,3 B.
34 40 ) ) KOHTaKTbl TEXHOMNOrMYeckoro HasHavyeHus. [ormkHbl oCcTaBaTbCs
HEenoaKIHYEHHbIMU.
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AHATNOIOBbIV UHTEP®ENC
(PASBEM P1)

LIMOPOBON MHTEPDENC
(PASBEM P2)
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Puc. 3. Mpumep noaknoyeHns Mmoayns B kadecTBe BoKogepa.

Moaynu usrotaBnMBaroTcs Mo 3akasy Menkumu naptuamm. OcyliecTBnseTcs nporpaMmmMmpoBaHne u
HacTpomnka nog TpeboBaHns 3akaszynka C UCNOMNb3oBaHNEM OBLUMPHOW BUBNMOTEKU FOTOBbLIX NOANPOrpaMm

NS NPoLEeccopoB c54xx No KOAUPOBaHMIO peyn (BOKoAepbl), 3XOKoMMNeHcaLUum, LyMOnoAaBneHno 1 T. 4.

[nsa yTouHeHUs Bcex BOMPOCOB NMPUMEHEHUS U BapuaHTOB MOAKIMOYEHUS YHMBEPCANbHOIO Moayrs
LIOC, noxanywicrta, obpalanTtech k Ham no e-mail n tenedoHaMm, ykasaHHbIM Ha cTpaHuue LleHtpa LIOC

CN6ryT B uxtepHeT: WWW.dsp.sut.ru.
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