JOHOJIHUTEJIBHOE AIIITAPATHOE OBECIIEYEHUME 13

13.1 OB30P

B nmaHHON TNaBe OMUCHIBAIOTCSI HEKOTOPBIE CXEMBI, KOTOPbIE MOTYT
WICTIONB30BAThCA B AOTOJHEHUE K MOCIEA0BATENLHBIM TTIOPTaM, MOPTY MHTEpdeiica XocT-
Manmabl (XUIT) unu uaTepdeiicy namatu. Kak u B Apyrux aHATOTHYHBIX CITydasX, MpH
pa3paboTke AaHHBIX ANMApPaTHBIX CPEACTB ClieAyeT O0paTHTh 0C000e BHUMAaHWE HA WX
BpPEMEHHbIE XapaKTEPUCTUKU W CUHXPOHM3aLM0. [To3TOMY, Mpy U3yueHNH MPUBOAMMBIX
B JIAHHOW TJlaBe MPUMEPOB BaM TaKKe ciedyeT o0pamarbes K TEXHHYECKUM OTUCAHUSIM
KOHKPETHBIX MpoleccopoB cemeiictBa ADSP-2100.

13.2 HAYAJIBHAA 3AT'PY3KA YEPE3 XOCT-MAIINUHY C
HUCITIOJIB3OBAHUEM ITPOLEAYP 3AIIPOCA "
IHNPEJOCTABJIEHUSA HINHbI

Bce npoueccopsl cemerictea ADSP-2100, B KOTOpbIX UMeeTcsi BHyTpeHHee O3V
mporpaMM, MOAJEPKUBAIOT OMNEPalNio HAavYalbHOW 3arpy3Kd, BO BpeMs KOTOpOW
TPoLIeccOp MOOANTHO CUUTBIBAET KOMAH/IBI C KAKOTO-JIMOO BHELTHETO YCTPOWCTBA MaMATH
(xax mpasumo, IITI3Y) wepe3 uHTepdelic MaMATH W 3amMUCHIBACT 3TH KOMAHIBI BO
BHYTPEHHIOIO TaMATh Tporpamm, (Gopmupys cioBa mo 24 Oura. Tak Kak BHeIIHee
YCTPOMCTBO 3amporpaMMHUpOBaHO Ha mMoaady OalT B COOTBETCTBYIOLIEM TOPSAKE, TO
oTepanys HadaabHOW 3arpy3Ky MOKET IPOU3BOAUTHCA aBTOMATHUECKH TIPU Mepe3arnycke
WIN, B Cllydae MPWHYIWTENBHOTO OCYIIECTBIEHUS HAYaJbHOW 3arpy3ku, MpH MOMOIIM
TPOTPAMMHBIX CPEACTB.

B HekoTophIX cHcTeMax, B KOTOPBIX YIPaBICHHE IPOLIECCOPOM ceMeiicTBa
ADSP-2100  ocyuiecTBisieTcsi  XOCT-MAlIMHOM,  HaualnbHas  3arpy3ka  JIOJDKHA
TIPOM3BOANTBCST HETIOCPEICTBEHHO € XOCT-MALIWHBI. B Takux ciydasx WMEHHO XOCT-
MammHa, a He [I[13V sBnsieTcs HCTOYHUKOM 3arpy:KaeMbIX BO BHYTPEHHIO TIaMATh OalT
uHpopmarmu. [Ipomeccopsr cemeiictBa ADSP-2100, B KOTOpBIX WMeeTCS TOPT
uHTepdeiica xocT-MammHbl (HanpuMep, ADSP-2111), MOryT aBTOMAaTU9ECKU BHITIONHATD
OTIepalMio HavalbHOM 3arpy3kd depes 371oT mopT. OQHAKO, €Cy MPOLECcop HEe MMEeT
nopta uHTepdeiica XOCT-MaIINHbI, HAYaIbHAs 3arpy3ka MOXET OCYILECTBIATHCS uUepe3
vHTepdeiic mamsITH ¢ UCMONb30BaHNEM CHUTHAJA 3aMpoca IIMHBI 10 MPoLeaype, KoTopas
OyZeT paccCMOTpeHa HIKE.

JanHblli mpuMep IeMOHCTpUpPYeT Haubonee TPOCTOil cnocob 3arpy3ku
MPOTPaMM C XOCT-MALIMHBI BO BHYTPEHHIOI MaMATh MPOTpaMMBI IIpoLieccopa ceMelicTa
ADSP-2100. Hmeetcss HECKONBKO CIIOCOOOB COeAMHEHHs IM(PPOBOTO CHUTHATHLHOTO
Mpoleccopa ¢ XocT-MalnHoH. Mcrnonb30BaHe Kakoro-imdo u3 3THX CIOCOOOB 3aBUCHUT
OT CTpPOEHHs TOopTa BBOAA/BBIBOAA XOCT-MAIIWHBI, MOOCTYMHOCTH JIMHUNA mopTa
BBOJIa/BBIBOJA M YK€ UMEIOIIErocsa B cucTeMe 00bema JIOTUKHI IeKOAMPOBaHUS afpeca.
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13 JOIMOJIHUTEJIBHOE AINITAPATHOE OBECIIEYEHHUE

Ha puc. 13.1 npuBoANUTCS MUHUMAJIbHASA CUCTEMA, MO3BOJISIOLLAS OCYLLIECTBISATh
HaYallbHYIO 3arpy3Ky npoueccopa cemelictsa ADSP-2100 uepe3 mukpokoHTponep. 13
anmapaTHBIX CPEACTB B 3TOH cucteme Tpedyercsi ToJabko D-Tpurrep m pesuctop Ha 5
KOM, KOTOpBIH MCMONb3yeTcs IJIsl MOJAEPXaHWS BbICOKOTO HAmpspKEHWs Ha BBIBOJE

BM S(Be160p HauansHOMU 3arpy3Ku MaMaTH) Iporeccopa.

ITpoueccop cemetictBa ADSP-2100 aBTOMaTMueckd HAYMHAET BbINOJIHATH
MpoueAypy HavanbHON 3arpy3KM ToOcie Iepes3amycka mpoieccopa (Koraa Ha BbIBOJE
MMAP ycraHOBIeH HHU3KHH YPOBEHb) WM NMPU MHUIMAIA3ALMUK OTEPANNN HAYaIbHOMN
3arpy3KkM Mpy MOMOLIM MPOTPaMMHBIX cpeacTB. Korma mpoieccop HauWHAeT BBHIOMPATH
0aifT U3 BHENIHEH MaMATU HAYANBHOMN 3arpy3kd (B JAHHOM CITy4ae W3 XOCT-MAIIWHBI), OH

BeicTansier curHan BM S Tlo wmskomy ypoBHiO curHana BM S tpurrep
TIpe/IBAPHUTENBHO YCTAHABIMBAETCS, M Ha BbIxoAe Q TOSBISeTCS HU3KHH YPOBEHD. DTOMY

HU3KOMY YpPOBHIO cooTBeTcTByeT curHan BR (3ampoc mmnsl). Ilocme Toro, kak
npoueccop cemeiictea ADSP-2100 ono3Haer 3anpoc IIKMHBI U 3aBEPLUUT BbIMOJHEHUE
TeKyIIero LUK, BRITOJHEHWE TeKyIUX OTepalnii npoueccopa NpuocTaHaBnuBaeTcs. B

cremytomeM 1Lwkie (mocne omoszHaBaHuss BR) mpoueccop BeicraBnsier curHan BG
(mpemocTaBieHNe UHBI).

5K
PB8 | RESET
® BMS
MukpoKoHTponnep !
XOCT-MaLIUHBI b PR
PBY Q ADSP-21xx
(buTtbl NopTa) _ —
p10 —P»>cLk Q@ ——#» BR

MoxeT onpalumeaThCs, «g——— BG
ecnv HeobxoaMMo

PBO-7 vea P Ds-15
8

Puc. 13.1 HauannHas 3arpy3ka npoueccopa cemeiictea ADSP-2100 ¢ xoeT-MalIiHBI
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JOHOJIHUTEJIBHOE AIIITAPATHOE OBECIIEYEHUME 13

Korzna curnan HU3KorO YpoBHS Ha BXoze D zamuuiercst B Tpurrep no GpoHTy TaKTOBOTO

CUTHalla, BBIXOI Q CTaHOBHUTCS BBICOKWUM TIO YPOBHIO W CHHMACET, TaKWUM o6pa30M,

curnain BR.

BeriBoa 3anpoca mwmHb npoueccopa cemeiictea ADSP-2100 ( BR) ucnonb3yercst
IJIsl OCTAHOBKM W CHUHXPOHM3ALMK Tpoliecca HAYyaJlbHOW 3arpy3kd. XocT-MalluHa
CHUMaeT 3ampoc Ha TPeIOoCTaBIeHHE LIMHBI, MOCTE Yero MpOLeccOp CUMTHIBAET OIUH
OaliT 3arpykaeMbiX JaHHBIX. BO Bpems omepauny CUUTHIBAHUS BBICTABISAETCS CHTHAI

BM S mno xoropomy curHan BR BeicTaBnsieTcss BHOBB, U mporieccop cemeiictea ADSP-
2100 cHOBa BXOOUT B COCTOSHME 3ampoca ImWHBL. Pabota mpomeccopa
TIPUOCTAHABIUBACTCS, TOKA OH OXKUAAET CIIeYIOMIEro 0aiTa JaHHbIX.

MexaHnu3M KBUTHPOBAaHUS Tepenadd KakIoro OaiTa 3arpykaeMblX AAHHBIX
obecriednBaeTcs TpeMs MPOTPaMMHPYEMBIMHU OMTaMu mopTa MHKpokoHTpoiuiepa (PB 8-
10). Kpome toro, 6mutet PB9 u PB10 moryt peann3oBBIBAaThCS KaKk OTOOpaKEHHBIM B
kapre namstu nopt. bur PB8 ucnonb3yerca s nepesamycka npoueccopa ceMmeicTsa
ADSP-2100 nocne uero HauMHAeTCsl omepauus HayalbHON 3arpy3kd MOCIEAHEro.
Oobparure BHUMaHMe, 4T0, ecnu PB8 mpu momaue mmraHwWs He HU3KWM, TO MpoIeccop
Oy/IeT BBITIOHATH HEOTIpeIeIeHHbIe KOMaH Ibl, TToka PB8 He cTaHeT HU3KUM.

3arpykaembple OaifThl TOHAIOTCS MHUKPOKOHTPOIUIEpOM OO0 uepe3 8§ OUTOB
mopta (PB0-7), 1160 uepe3 oToOpaxkeHHBINM B KapTe mamsaTH Nopt. [lo 3aBepiieHIo
HavanbHOM 3arpy3ku Outhl PB(0-7 mOMKHBI HAXOOUTHCS B TPETHEM COCTOSHUH, YTOOBI
WCKIIIOUNTh KOH(PIUKTHBIE CUTYaLNK MPYU TOTLITKAX MPOLECcOpa 3anKChiBaTh JaHHBIE BO
BHEIITHIOK MaMSTh WU niepuepuiiHble YCTPOUCTBA.

Jnst naHHO# cUCTeMbl TUMTUYHA ClIeAYIOIast MpoLeaypa HaualbHO 3arpy3Ku:

1) JIna mepesarmycka npoteccopa cemetictea ADSP-2100 PB8 ycranasnuBaercs
HU3KHUM.

2) CurHan ¢ BBICOKHM YPOBHEM 3alMCHIBACTCS B TpUrrep mpu momomw PB9 u

PB10, uto ycranaBnuBaer BR Hu3KUM 1O ypOBHIO.
3) Ins 3amycka mporeccopa PB8 ycraHapnmBaeTcsi BRICOKHAM.
4) Ha mmHy TaHHBIX TIOMeIIaeTcsi 0aiT 3arpykaeMbix gaHHbiX (PB0-7).
5) CurHan ¢ HU3KUM YpPOBHEM 3alHChIBaeTCsA B Tpurrep npu nomomu PB9 u

PB10, mocie vero BR ¢TaHOBUTCS BBICOKUM IO YPOBHIO.
6) OxxunaHue B TeUeHWE MUHAMYM LIECTH LUKJIOB ITPOLECCOPA, TIOKa MTPOLECCcop
cemeiictBa ADSP-2100 ocymiecTBnsieT BBIOOPKY OaifTa JaHHBIX, a TPUTTEP BBHICTABISET

curHan BR.

7) TloBToperne myHKTOB 4, 5, 6 s Kaxkmoro Oafita 3arpykaeMbIX TaHHBIX.
Ilocne mnocnennedt wurepauuu npoueccop cemeiictea ADSP-2100 aBromaTHuecku
HA4YMHAET CBOIO paboTy.
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13 JOIMOJIHUTEJIBHOE AINITAPATHOE OBECIIEYEHHUE

Ipumeuanue: CieayeT coOitogaTh NPaBUIIbHYIO NOC/EA0BATEABHOCTD 3arpy3Ku
0aifT (T.e. MOPSALOK, B KOTOPOM STH OAMTHI ITOJAFOTCS HA TIPOIIECCOP XOCT-MAIIWHOW). DTa
MOCTIeIOBATENNLHOCT paccMaTpuBaiach B rase 10 "Untepdeiic mamsatu”. [Insg co3maHus
(aiina HavambHOM 3arpy3kd Ucmonb3yiiTe yrruty PROM crmattep, KOTOpas BXOAWT B
MporpaMMHble CpelacTBa OTAaAKM mpoueccopoB cemeiictea ADSP-2100. PROM
CTIUTUTTEP aBTOMATUYECKU OpPTaHU3yeT OAlThl B PABUIBHOM IMOPSIIKE AJSI X HAaYaJIbHON
3arpy3KH.

13.3. COTPSA’KEHUE MOCJIEJOBATEJIBHOTO ITOPTA C
KOJIEKOM

Komex (KOnep/IEKoxmep) odwenmusier B ogHoM ycTpoiictBe (ynkuuu AL,
HAIT u ¢unprpa. PaccmaTpuBaeMblit B TaHHOM TpuUMepe KOAEK TAKKe BHITIONHSACT
onepanyuy KOANPOBAHNUA U AEKOJUPOBAHNS KOAOBO-MMITYTLCHOW MOAYJISLUM 110 3aKOHY
¢ M-xapakTepucThkoif B cootBeTcTBUM co ctanaaptaMn MKKTT. KonoBo-nmmynscHas
MOIYJSIIAS C)KMMaeT NW(ppoBbIe NaHHBIe TakAM 00pa3oM, WTO U XpaHeHWs TOW ke
nH(opManmy TpedyeTcs MeHbIee ancio OuT. [TocmenoBaTe bHBIE TIOPTHI TPOIIECCOPOB
cemeiictBa ADSP-2100 MOTYT OCYIIECTBISTE KOMITAaHINpOBaHWe (CkaTHe/paciiipenme)
KakK IO 3aKOHY C [-, TaK ¥ ¢ A-XapaKTEPUCTUKOM.

B paccmarpuBaeMoM TmpuMepe KOAEK TMpeoOpa3yeT BXOAHBIE aHAIOTOBbIE
JaHHble B THGPoBYIO (opMy, CKHAMAET WX, a 3aTeM IOChUIAET WX N0 OWTam Ha
nocneaoBareibHbli  MOpT mpoueccopa cemeiictBa  ADSP-2100. OnHoBpeMeHHO
MpoLeCCOp TOCHIIAeT CKaThle [aHHbIE Yepe3 MOCHeNoBaTeNdbHbIH MOPT HA KOMEK,
KOTOPBI pacinpsaeT ux 1 npeodpasyeT pe3yJbTaT B aHATOTOBBIN CUTHAIL.

Ha puc. 13.2 noka3aH NpOMBILLIEHHbIH KOJAEK ¢ KOMIAHAUPOBAHUEM T10 3aAKOHY
C M-XapakTepHCTHUKOW, TMOJCOCIWHEHHBI K TocIedoBaTeNbHOMY TOpTY (B JaHHOM
cimyudae, B SPORTO) mponeccopa cemeiictea ADSP-2100. BxonHol aHanmororsIit cHTHAN
3TOTO Koneka Ha BXxomae VFXI+ ycmmiBaeTcss BCTPOGHHBIM ycHIHTeNeM, kodddwummenTt
VCHUIICHHS KOTOPOTO yrpariseTcst Habopom pesuctopoB Ha GSX w VFXI-. Koaddrment
YCWIICHHS PaBeH:

20 log(R1 + R2)/R2
B ma"HOM ciyuae, 20 log2.

IMporeccop cemeiictea ADSP-2100 ynpaBnsier paboToii kojeka TpHW MOMOIIA
CWTHAJIOB TaKTOBOW CWHXpOHW3alMA. B TokazaHHOW KOH(WTypammw TpWHWMAroIas W
niepenaromas gactu koaeka pabotaror cuHxpoHHo. MCLKR n MCLKX saBastorcs
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YOPABIAOIUMH TaKTOBBIMH CHHXPOUMITYJIbCAMHK U NEepeAaroleil U MpUHUMANOLEit
gacteli xomeka. BCLKX siBnsieTcss OWTOBBIM CHHXPOUMITYJIECOM, KOTOPBI B JaHHOM
KoH(pUTrypauuu ucronab3yeTcs 11l CHHXPOHU3AUNK KaK MOCIe10BaTeIbHO MPUHUMAEMBIX,
tak u nepenaBaeMbix ganHbX. MCLKR, MCLKX, BCLKZ nomkHBI OBITh CHHXPOHHBIMHU
W, B JAHHOM CJy4ae, SBIATbCA OJHUM M TE€M K€ CUTHAIOM, a MMEHHO BbIXOIHBIM
curdanoMm SCLKO, kotopslil reHepupyetcst npoueccopom cemeiictea ADSP-2100. ITpu
Hu3koMm yposHe BxomHoro curHama BCLKR/CLKSEL uactota MCLKX nomkHa OBITH
paBHa 2,048 MI. TIlosromy mpomeccop cemeiictea ADSP-2100 nomxken ObITh
3anporpammupoBad Ha reHepuposanue SCLKO ¢ yactotoii 2,048 MI'w.

ugppoBast
| 17 L:kecntn)ﬁﬂ
BCLKR/CLKSEL

MCLKR SCLKO
BCLKX
KOAEK ADSP-21xx
TP3054 MCLKX ( nocnepoBaTenbHbIN
FSR TFSO nopt 0)
OT BXOQHOrO
2 DR DTO
yeunuTens VFXI+ REso
Ha BbIxoaHol VRO F8x
ycunurenbs DX DRO

Puc. 13.2 ConpsixeHue mociaenoBaTesbHoro mopta ADSP-2100 ¢ KOAEKom
TP3054

[Tpotieccop WCTONB3YET CHWTHANBT KaIpOBOW CHHXPOHW3ALNW Ui YKa3aHWS
KOJ/ieKy, 9To OyIeT OCyIIeCTBIeHa Tiepenada Wiv pueM ManHbIX. s mepenadn manHbIx
Ha KoJiek Tporieccop mockinaeT uMmyibe TFSO Ha BBox FSR koneka, a 3aTeM BBIBOJIUT B
TedeHWe BOCHMH TIEPWOIOB TIOCIENOBATETHHOTO TaKTOBOTO TeHepaTopa BOCEMb OHT
uepe3 DTO. Komex mpwHWMaeT maHHble uepe3 BBIBOX DR. AHamornmuHsIM o0pasom,
TIpoIleccop HauWHAET TTPHeM JaHHBIX, MockiTas nMiynhe RFSO Ha BeiBox kozeka FSX, B
pe3yibTaTte 4ero KOMeK BHIBOAWT BOCEMb OWT Hepe3 BBBOA DX B TedeHWe BOCHMHW
CIeIyIOIINX TIEPUOIOB TOCIEAOBaTeIbHOTO TaKTOBOTO TeHeparopa. [Ipomeccop
TMpyHNMaeT AaHHele uepe3 BbIBOA DRO. Tlpomeccop cemelictea ADSP-2100 gomkeH
ObITh  3amporpaMMHWpOBaH IS  pa0OTHl B  HOPMallbHOM  peknMe  KaapoBOM
CUHXPOHW3AINH, CO CIIOBAMHW MAaHHBIX JIWHOW 8 OWT W BHyTpeHHE TeHephpyeMbIMW
CUTHAIIAMH KaJpOBOH CHHXPOHN3AINN akKTHBHBIMH TT0 BHICOKOMY YPOBHIO.

TToka3aHHBII HIDKE KOI TpOTpaMMBI JUTS Tiporieccopa cemetictea ADSP-2100
3amaet koH(puTypammo SPORTO mus paboTel ¢ paccMaTpiBaeMbIM B JaHHOM TpUMeEpe
anmapaTHEIM o0ecTiedeHreM, 910 TpedyeT:

* BHYTpEHHEH TeHepaliy TAKTOBBIX CHHXPOUMITYIICOB;
* JacTOTHI TIOCTIEI0BATENBHBIX TAKTOBBIX CHHXPOUMIYJIBCOB B 2,048 MI'I1;
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* KaJpOBOI CHHXPOHW3ALNN TpHeMa 1 repeaaymn;
* HUCMONB30BaHMA HOPMANIBHOTO pEeXHMMa KaAPOBOM CHHXPOHM3ALMU [UId MpuemMa u
nepeaayn JaHHbIX;
* BHYTpEHHE! reHepaliid CUTHAJIOB KaJpoBOi CUHXPOHU3AINHY IIpUeMa U Nepeayy;
* AKTUBHBIX MO BBICOKOMY YPOBHIO CHIHAJIOB KaAPOBOI CHHXPOHU3ALIUY;
* CJIOB JIaHHbIX AJMHOI 8 OuT;
* KOMIAHANPOBAHMS MO 3aKOHY C J-XapaKTePUCTUKOM.

B manHO# mporpamme mpefronaraeTcs, 4To mpoleccop paboTaeT ¢ 4acToToi
12,288 MTI'n. Kpome Toro, B maHHO# mporpaMMe 3amaercs, 4YTOOBI TPOLEccop
3anpamvBall JaHHble ¢ KojeKka ¢ 4acToToil 8 kIl (3TOT perucTp He MHULMATH3NPYETCS
npu nepeszamycke, u nepen akrupuzauveii SPORTO B Hero Bcerga A0MKHO 3a0UCHIBATHCS
3HadeHue, ecnu curHal RFS renepupyetcs BHyTpeHHe). [Ipomeccop mepenaeT HaHHbIE,
KaK 3T0 TpeOyeTcs BRIIOTHAEMOW UM ITPOTPAMMOIA.

AX0=0x6927; {Bayrpennne SCLK, Tpebyetcs RFS/TFS,}
{HOpMasTbHas kKanpoBast CHHXPOHM3AIIHS }

DM(Ox3FF6)=AXO0; {renepuposanuie RFS, akTUBHBI 11O BEICOKOMY }
{ypOBHIO, KOMITAaHANPOBAHKE C [I-XapaKTePUCTH- }
{koit nnuHa cioBa 8 out}

AX0=2; {3nauenne SCLKDIV nns 2,048 MTI'11}

DM(Ox3FF5)=AX0; {cCLKOUT yacroroii 12,888 MI'1i}

AX0=255; {RFSDIV=256, mexxay HUMU 256 TaKTOBBIX }
{cuaxpoummynscoB SCLK}
DM(0Ox3FF4)=AX0; {xanposas cunxponusanus 8 kl'i}

AX0=0x1038; {axTrBU3amnus Tonbko SPORTO, ocraercs mo}
DM(0Ox3FFF)=AXO0; {ymomnuanuo}

13.4 COITPA’KEHUE ITOCJIEJJOBATEJIBHOT 'O ITIOPTA C HAII

Jroboit mpomece muQpoBoit 00pabOTKM CHTHANA B KOHIIE KOHIIOB JOJIKEH
3aKaHYMBATHCS BBIBOAOM MH(poOpMaLK B aHanoroBoi ¢opme. [locienoBarensHblil mopt
npoueccopoB cemelictBa ADSP-2100 MoxeT HemoCpeACTBEHHO MOChLIATh JaHHbIE Ha
AT (mdpo-aHaIoTroBBIi MPeodpa3oBaTelib) IS UX MOCIeAYIONIETo Mpeodpa3oBaHus B
aHAJIOrOBbIA CUTHAIL

HATI ¢pupmer Analog Devices AD766 He TpeOyeT HUKAKWX JOTONHUTEIHHBIX
JIOTMYECKUX YCTPOWCTB MJIs CONPSIKEHUsT € MocieaoBareibHbIM noptoM. AD766
MoJyyaeT cJIoBa MAAHHBIX OIUHOW 16 OWT HaumHas ¢ caMoro crapuiero OWra "
nmpeodpaszyeT
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WX B aHajoroBelii curHai. L{udpposoii uaTepdeiic sToro mpeodpasoBareniss COCTOUT W3

Tpex BxomoB: DATA - Bxon mocienoBarensHbIX naHHbX; CLK gnms  curnama
cuHxpoHm3anun AaHHbX B LIAIl (akTWBeH MO HU3KOMY YpPOBHIO, TaK Kak ITaHHBIC
CUHXPOHM3HUPYIOTCS TO 3amHeMy ¢poHTy) u LE (paspemenve ¢ukcanmn), KOTOPHIA
¢ukcupyet xaxkgoe 16-pa3psaHOe CIOBO JAHHBIX B Mpeodpasytomeii uactu [IATL.

CoeauHenue nocnegoparenbHoro nopra ¢ AD766 nokazaHo Ha puc. 13.3. B
JAHHOHN KOH(UTrypaluuy MpoLeccop BHyTPEHHE TeHEPHpPYeT MOCIe10BaTeIbHbIE TAKTOBbIS
cunxpouMiryibcbl SCLK u nopaer ux Ha IIAIL. JlaHHble mocienoBaTeNbHO BbIBOISATCS
uepe3 BbiBoA DT npoueccopa Ha Bxon DATA LAIIL Ha sxon LJAII LE nonaetcst curnan
KazipoBoi cuHXpoHuzauuu nepegauu TFS.

ADSP-21xx AD766
TFS ™ LE
SPORT DT 1 DATA VOUT |—»
SCLK »1 CLK

Puc. 13.3 ConpsizkeHue nocjeaoBarenabHoro nopta ¢ HAIT AD766

B 1wmknme TakTOBOrO TeHepaTopa IOcie TIepeqadd camMoro MIJIaallero
(mwecTHagUATOr0) OUTa cioBa Ha BXol LE nomkeH ObITh MoAaH HU3KUI YPOBEHb, YTOOBI
16-pa3psinHoe crnoBo OwUIO 3adukcnpoBano B LIAIL. JIns obecriedeHws BpeMeHHOTO
COTJTacOBaHWS 3TOro Tpoliecca cwrHan TFS 3amaeTcs HeWHBEpPTHPYEMBIM  JUIS
aITbTEpPHATHBHOTO peXHUMa KaJpoBOW CHHXPOHW3AINW; BTOT CUTHAJ WMEET BBICOKHA
YPOBEHh BO BpeMs Tiepefadd TepBOTO OWTa W HH3KWH YpOBEHb TMOCNe Tiepenadn
mocienrero owra. TakuM obpazoM, croBo (ukcupyetces B AD766 1o 3amHeMy ¢poHTy
3TOTO CHTHaNa. EJWHCTBEHHBIM OTpaHWYEHHEM SBISAETCS TO, UTO TMOCIENOBATETbHbIN
TOPT He MOXeT TepeaaBaTh TaHHbIe GeCTpephIBHO; MEXIY TOCISTHUM OGUTOM OIHOTO
CIIOBa W TIEPBBIM GHUTOM CIIEAYIOIIETO CIIOBA JOJKEH OBITh TIepephiB, HEOOXOIMMBIH TS
TIOHFKEHUST YpoBHS cuTHata TFS. DTH BpeMeHHbIe XapaKTepUCTHKH TOKa3aHbl Ha pHC.
13.4.

ot —{wmssf f gg s —{ wmss
TFS _/ I

dukcaums gaHHbIx B LIAT
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13 JOIMOJIHUTEJIBHOE AINITAPATHOE OBECIIEYEHHUE

Puc. 13.4 BpeMeHHbIe XapaKTepHCTHKH MepeJadyd JaHHBIX C MOCJIeJ0BATEeILHOIO
noprta Ha IHATT AD766
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Ha puc. 13.5 noka3zaHa  KOHQUTYpalUss  pPeTUCTPOB  YIpaBleHHUA
MOCIeI0BaTeNIbHOTO MOpTa AT paccMaTpUBaeMOTo IpruMepa.

Peructp ynpasiaennsa SPORTO: 0x3FF6
Peructp ynpasiaenuss SPORT1: 0x3FF2

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

BHyTpeHHss reHepaumsa SCLK

[nnHa cnosa = 16 6ut

CDopmaT OaHHbIX = BblpaBHMBaHMe no
npaBoMYy Kpato, 3anofmHeHne HynsamMum

HewnHsepcHbii TFS

KagpoBas cUHXpoHU3aums
nepefayu

AnbTepHaTUBHbBIV PEXUM Kafpo-
BOW CUHXPOHW3aLun nepegayu

BHyTpeHHsAs reHepauns TFS

Puc. 13.5  VYcraHoBKM  perucTpoB  ynpaBJeHUsl s CONPSKeHHsS
N0C/IeI0BATEILHOT 0
nopra ¢ HAII

13.5 COITPA’KEHUE ITOCJIEJJOBATEJIBHOT'O ITIOPTA C ALl

AIIIT (ananmoro-mmdpoBoit mpeodpa3oBaTels) MpeodpasyeT aHAOTOBBI CUTHAI
B 1u(ppoBbiec BHIOOPKH, MPUTOAHBIE IS OOpabOTKM THM(POBBIM CHTHATHHBIM
npoueccopoMm. [Ipoueccops! cemerictBa ADSP-2100 MOryT HEeNmoCpeaCTBEHHO MOJyyYaTh
nanHble ¢ AITT yepe3 nocnenoBaTenbHbli NOPT.

ALIIT ¢pupmer Analog Devices AD7872 He TpeOyeT HUKAKMX JOTIOTHUATEIHHBIX
JIOTUYECKUX YCTPOMCTB [Jsl COMPSHKEHHA € MOocieaoBarenbHbiM noptoM. AD7872
npeodpa3yeT aHaJIoroBHI curHan B 14-paspsaHeie BoIOOpKW. Kakmas BeIOOpKa
JOTIOJTHSETCS ABYMS CaMbIMK CTApLIMMKU OUTaMu paBHBIMU HyJO 115 popmupoBanus 16-
paspanHbix cnoB. AD7872 BBIBOAMT CIIOBO MOCIEAOBATENBHO, HAUMHAS C CaMOro
crapmero oura. L{udpporoii uarepdeiic aroro ALIT cocTout n3 Tpex BeiBonoB: SDATA -
BbIBOA, mNocyeAoBaredbHbix AaHHbX; SCLK - Ans CUHXpOHM3aUMM [JaHHBIX NpPU UX

BeiBoge U SSTRB (mocnemoBarenbHbIN CTPO0), KOTOPBIM OCYIIECTBIACT KAaIPOBYIO
CUHXPOHM3ALUIO KaK0T0 NOCIEA0BaTENbHO NEPEIaBAeMOro CI0BA.

CoeauHenue nocneaoBarenbHoro nopra ¢ AD7872 mokazano Ha puc. 13.6.
TafiMep peryiampyeT BBIOOPKHU C TIOCTOSTHHOM 9acTOTOM MOCPEICTBOM BXOIHOTO CUTHANA

CONYV ST Hewucrnonbs3yemblii MoCIeI0BaTeNbHBIN MOPT WIW BHIBOA (hriara mporeccopa
cemeiictea ADSP-2100 moryT ObITH 3aliporpaMMHpPOBAHBI TSI TEHEPUPOBAHUS CUTHAIA
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CONVST Bmecto Tatimepa. AD7872 BHyTpeHHe TeHEepUpPYeT IOCIeOBATEIbHBIC
TakToBble cuHXpoumMmnyJsibebl SCLK u nomaet ux Ha npoueccop. ITpu ynep:xuBaeMom Ha
Bxoge CONTROL Hanpsxkenun -5B curban SCLK sBnseTcsi HenmpepbiBHbIM U
TeHepUpyeTCcs Jake Mocie BHIBOAA JAHHBIX.

+5B
4,7K\L2K 47K

< AD7872 Taiimep
RFS = g SSTRB JE—
ADSP-21xx CONVST I

DRI SDATA CONTROL—O -5B

Puc. 13.6 Conpsxenne nocjaeaoBateabHoro mopta ¢ AL[IT AD7872

Hanuble nocnenoBatenbHO BbiBOAATCA depe3 Bbixod SDATA ANl Ha Bxon

npoueccopa DR. Curnan SSTRB wucmonb3yercss kak BXOTHOW CUTHaJl KaapoOBOW

cuHxpoHuzauuu mpuema. CurHan SSTRB ycranasnusaetcs B 0 BO Bpems mepeaaqu
nepBOro 6MTa Ha nmpoueccop. BpeMeHHbIe XapaKTePUCTUKY TTePEeaavy JaHHBIX MOKa3aHbl
Ha puc. 13.7.

DR \MSB() 0 [ X X_EE LSB/
)
RFS _\ G /

Puc. 13.7 BpemeHHbIe XapaKkTepHcTUKH Nepenaun ¢ AD7872 Ha nociegoBaTe/bLHbIH
nopT

CurHan KagpoBOW CHUHXPOHM3aLMM MPHEMA HACTPAMBAETCA MPH HMHULMAIH-
3aUUM KaK TeHepUpyeMblii BHEIIHE ¢ MHBEPTHPOBAHHON JIOTHKOM (AKTUBHBIM 110 HU3KOMY
YPOBHIO) NI aJbTEPHATUBHOTO PEKUMa KaApoBOH crHXpoHu3auuu. [locinenoBarenbHbIit
MOPT TaKKe JOJKEH ObITH 3aMporpaMMHpOBaH IJisi padOThl ¢ BHEIIHE T'€HepUPYEMbIMU
TaKTOBBIMM CHHXPOUMITYILCAMH W CIIOBAMH JAaHHBIX JiwuHONW 16 Our. Ha pumc. 13.8
MOKa3aHa KOHQWIypaulus perucrpa yHpaBleHUs MOCIeNOBATENbHBIM  MOPTOM,
HeoOXonumast Jjisl €T0 NCTIONb30BaHUS MPH conpshkeHnn ¢ JanabiM ATTTT.
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Peructp ynpasaenunsa SPORTO: 0x3FF6
Peructp ynpasaenuss SPORT1: 0x3FF2

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
\ VAN /
BHewwHss reHepaumna SCLK [LvHa crosa = 16 6uT
KanpoBas cuHxpoHusaums ®dopmaT AaHHbIX = BblpaBHUBaHKE Mo
npuema MpaBoMY Kpato, 3anofIHEHNE HyNsMn

AnbTepHaTUBHbLIN PeXUM Kaapo-

E WMHBepcHbIi RFS
BOV CMHXPOHM3aLMu npnema

BHyTpeHHsis reHepauma RFS

Puc. 13.8 YcTaHOBKH perucTpa ynpapjeHuUs s CONPSKEHUs MOC/1e10BaTE/bHOT0
noprta ¢ ALIITI AD7872

13.6 COITPAKEHUE ITOCJIEJOBATEJBHOI'O ITIOPTA C
APYI'UM IIOCJIEAOBATEJIBHBIM IIOPTOM

[MocenoBarenbHBIE TTOPTHI TPECTABISIIOT c000l yIOOHBIN cTmoco0 mepenadn
JaHHBIX MeXIy Npolieccopamit cemeiictBa ADSP-2100 He mpuberast kK MCTOIb30BaHHUIO
BHETTHEeH TIaMATH WV TIMHBI TIaMSATH W 0e3 BPeMEeHHOW OCTaHOBKW pabOTHI OJHOTO W3
mipotteccopoB. [lociaenoBaTensHBIe TTOPTHI COSAMHAIOTCS Kak Toka3ano Ha puc. 13.9. B
nmarroM mipumepe, SPORT1 omroro mporieccopa (#1) momcoemren k SPORT( BToporo
(#2).

Oba mporieccopa WCTONB3YIOT TaKTOBBIE CHHXPOWMITYIIBCHI, CTeHepHpOBaHHbIC
nporteccopoM  #1. Tlpomeccop #2 CcKOHGWUTYpWpOBaH [UIS TIONyYeHWS TaKTOBBIX
CHUHXPOWMITYJTECOB W3 BHE. PEeTHCTPBI yNpaBieHHs TTOCIeI0BATENHHBIX TTOPTOB JOJKHBI
VMETh CIIeYIOIINe YCTaHOBICHHBIE TTapaMeTphl:

ITpoyeccop #1, SPORT1 ITpoyeccop #2, SPORTO
SCLKDIV = 3aBUCHT OT CHCTEMBI SCLKDIV = 3aBUCHT OT CHCTEMEI
SLEN = 3aBHCHUT OT CHCTEMBI SLEN = 3aBHCUT OT CHCTEMBI
ISCLK=1 ISCLK=0

TFSR=1 TFSR=1

RFSR=1 RFSR=1

IRFS=0 IRFS=0

ITFS=1 ITFS=1

RFSDIV= ne Baxuo RFSDIV= ne Baxuo
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TFSW1 =RFSW1 = TFSW2 = RFSW2 = 3aBHUCUT OT CHCTEMBI

INVRFS1 =INVTFSI1 = INVRFS2 = INVTFS2 = 3aBucUT OT CHUCTEMBI

ADSP-21xx RFS! RFSO ADSP-21xx
TFS1 = TFSO
#1 DT1 = DTO #2
SPORT1  DR1 DRO  SPORTO
SCLK1 »1 SCLKO

Puc. 13.9 ConpsizkeHne Moc/IeI0BaTeJTLHBIX MOPTOB ABYX MPOIECCOPOB ceMeiicTBa
ADSP-2100

Js KOOpAMHALMK Tlepefaun JaHHBIX MCTMONb3yeTCsl KaapoBas CHHXPOHU3ALMS.
Kaxnplit mporieccop BHyTPEHHE reHeprpyeT CUTHAJ KagpoBOH CUHXPOHHM3ALMH Tepeaadn
(TFS) n xnet npuxoaa BHEIIHETO CHTHANA KaapoBoil cuHxpoHmsanuu mpuema (RFS) ot
Apyroro mnpoueccopa. MoKeT HCMOIb30BaTbCA HOPMAJbHBIH WM albTEPHATUBHBIN
PeXUM KaZPOBOW CHHXPOHM3ALMH, OJHAKO 00a TMOCIeIOBATENbHBIX MOPTa JOJKHBI
paboTaTe B OOHOM peXHUME KaapoBoil cuHxpoHm3amuu. [lomoOHBIM oOpa3zom, o00a
MOCIEI0BATENBHBIX TOPTa NOJKHBI ObITh CKOH(QUIYPUPOBaHbI AJIsi pabOThl CO CIOBAMH
JaHHBIX OJTHOI W TOMH e MUIMHBI U [UT OJHOTO M TOTO K€ THIa KOMMaHAUPOBAHUS, eCIn
OHO HUCTONB3YeTCs, WM JAnsid OJHOTO u TOoro e (opmara [aHHBIX, e€ciH
KOMTIaHIMPOBAHUE HE UCTIONB3yeTCH.

B nmanHO!T KOH(UTypalii  MOXKHO  WCIIONB30BaTh  aBTOOY(depus3anuro
MOCIIeI0BATENBHBIX MOPTOB, KOTOPas MO3BOJISIET TepenaaBaTh Lesblii Oydep AaHHBIX U3
MaMsATH JAHHBIX OJHOTO TpoLeccopa Ha Opyroil, 6e3 nomepv Ha obcryxicuganue
npepwiganuil. TlocnenoBaTtenbHble TOPTHl aBTOMATUYECKU KBUTHPYIOT CBA3U: KOTAA OJIUH
MpOLIECCOp 3amucbiBAaeT AaHHble B cBoi peructp TXO0, 3Tu JaHHbIE aBTOMATUYECKU
nepenatorcsi B peructp RX0 apyroro mpoueccopa, ¥ Hpu 3TOM T€HEpHPYEeTCsS LIUKI
aBTOOy(epu3anum.

B neiicTBUTENBHOCTH, Mepenayl ¢ UCMOJb30BAHWEM aBTOOy(epH3aLnuu MOTYT
OIHOBPEMEHHO OCYILIECTBIATHCA B OOOMX HANpaBleHHAX, B TO BPeMS KaK KayKAbIH
MpOLIECCOp BBITIOJHAET JIPyrMe OCHOBHbIE 3ajaud. [lo 3aBepiieHWIO Tepepadnd ¢
UCTIONb30BaHNEM aBTOOy(epusanun Kaxkabplii NOpT reHeprpyeT npepsiBaHue. OnucaHne
aBToOyQepmzanmnn  Obut0 maHo B rmaBe "TlocienmoBarenbHble TOPTHI", TAE OHO
COMPOBOXKIAJIOCH  TMPUMEPOM  KoJa  MPOrpaMMbl  YCTAHOBKM  TapameTpoB
aBTOOYy(hepu3anum.
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13.7 COIPA’KEHUE MUKPOKOMIIBIOTOPA 80C51 C
MOPTOM UHTEP®ENCA XOCT-MAIIIUHBI

IMopt unTepdetica xocT-MammHbl B mporeccopax ADSP-2111, ADSP-2171 u
ADSP-21msp5x obnerdaet coobIIeHne 3TUX MPOIECCOPOB C TIABHBIM BHIYACIUATEIEHBIM
MUKPOKOMTIBIOTEpOM  (XocT-MamuHoit) tuma Intel 80CS51. Tlpumep mx coemwHEeHUs
npuBoautcs Ha puc. 13.10. B mannom mpumepe peructpsl manasix XUIT (HDR) u
peructpel  coctostHust XMIT (HSR) mpomeccopa ADSP-2111 3aHUMaiOT BOCEMb
pacnoIOKEHHBIX PAIOM AYEEK MamMATH MUKpokomnbioTepa 80CS51.

8
HSEL |aa— ﬂ:ggggf s P2.0-2.7
ADSP-2111
ALE | ALE 80C51
“ARD | RD
HWR | WR
8
HADO-7 e ’4
/
P0.0-0.7
HMDO HMD1 HSIZE

L

= +5B +5B

Puc. 13.10 Conpsiskenune nopta untepdeiica xocr-mamunsi ¢ 80C51

Jns obpamenns x ogHomy u3 peructpoB XUII mukpoxommbiotep 80CS51
BeicTaBisieT curHan ALE u BeiBoauT 16-pa3psinHblii aapec: crapiiye OUTH - mo P2.0-2.7,
Miagmue OuThl ampeca - no P0.0-P0.7. Crapmass monoBwHa OWT HEKOAMPYETCS IS

Beibopa XUIT npu nomoum HSEL, a mnaamas Beidupaer peructp XUII mocpenctBom
HADO-7. TTocne oictaBnennss ALE XUII ¢ukcupyet aapec, u TakKuM 00pa3oM TaHHBIC
mo 8 6ur Moryr mepenaBaTbesa Ho JuHUIM HADO-7. MUKPOKOMIBIOTEP BBICTAaBIIACT

W Rans 3anucy win RD nnst cunteiBanus.

B nanHoM mpumepe 80C51 cuuThIBaeT W 3alUCHIBACT 8-pa3psAnHbIE NaHHBIC, U
Bxog HSIZE mpomeccopa ADSP-2100 ynepxuBaeTcd Ha BBICOKOM YpPOBHE.
Hcnonb3ytoTes ToJdbKO BoceMb MIlafaInx OUT kxaxgoro peructpa XHWIL. Beirsog HMDO
yAepKUBaeTcd Ha HU3KOM YpOBHE W3-3a Toro, 4To MHKkpokommbioTep 80CS51 ckopee
WICTIONTB3YeT OTHAENbHBIE CTPOOBI CUWTHIBAHWS W 3alACH, HEXeNM OIHY JIMHWIO
cunteiBanms/3amicn. BerBom HMD1 ynepxwBaeTcs Ha BBICOKOM YPOBHE, Tak Kak UTS
ajpeca W MAaHHBIX WCTONB3yeTcs ONHa W Ta ke MWHa (MyJbTHTNIEKCHpOBAaHHAsS C
VICTIONTb30BaHWEM ALE), a He OTHENbHBIE TITWHBT
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