IHOPTHBI ITPAMOI'O JOCTVYIIA K IAMATH 11

11.1. OB30P

B npoueccope ADSP-2181 npeaycMOTpeHbl CleAyIOLIMe annaparHbie CpeacTBa
JUTSL TIPAMOTO IOCTYNA K TaMsITH:

e ITamsATh ¢ OaiiToBOIi opraHmsamueii U MOpT MpsAMOro MoGaiiToBoro AocTyma K
namsitT (BDMA): 3ta 00/1acTh mamMsaTH MOXKET UMeTh 00beM 10 4 Moaiir. MaTepdeiic
naMaTH ¢ OalToBOI oOpraHm3aunell MOANCP)KUBACT 3arpy3Ky M OOpamieHus Mo XOmy
BBIMIOJIHEHUSI MPOrpaMMbl K HEAOPOruM BHelIHMM §-pazpsaaubiM 3Y. Tlopr BDMA
MO3BOJISIET OMpPENENUTh YUCIO siueek BHyTpeHHel mamsatu ADSP-2181, copepxkumoe
KOTOpBIX OyaeT nepefaHo BO BHELIHIOKO MAaMATh WM MOMy4eHO W3 BHEIHel maMsT 0e3
OTpPbIBA OT BHIMIOJHEHUS OCHOBHO# 3a1auM.

* MopTt npsimoro Aoctyna k BHyTpeHHeil mamatu (IDMA): 3ToT nmapaiensHeIii TOPT
obecrieumBaeT 3arpy3Ky w3 xocT-mamwHbl (Hanpumep, [IK) w ee oOpamernus x
TTpOLIECCOPY B XO[€ BHITIOIHEHNS MPOTpaMMBbl. XapakTepUCTUKN 3TOTO TIOPTa MO3BOJSIOT
Tiepe/iaBaTh JaHHbIe B U W3 BHYTPeHHEH maMaTH 0e3 OTpBIBa TpoIieccopa OT BHITTOTHEHWS
OCHOBHOM 3a1aqm.

VYKazaHHBIE CMOCOOBI TPAMOTO JOCTYNMa K TaMATH BHITIONHSAIOTCS 3a CYeT
"YKpaleHHBIX LUKIOB" TI0 TOMY JXe TIpWHIWIY, 9TO W OTfepaldn aBToOydepn3armn
TMOCIeIOBATENBHEIX TMOPTOB. JTO o3HawaeT, uto ADSP-2181 wucrnons3yer UKL
BHYTpEHHe!l IMWHBI OIS Mepefadd JaHHBIX B W W3 MaMaTh. Takne WKLl TPUXOAATCS
TOJIbKO Ha TPaHWIy KOMaHIHBIX [IMKJIOB, a He MeXIy LNKJIaMW KOMaHIbI, BEITIOJIHEHUE
KOTOpol 3aHWMaeT Heckodbko IWMKIOB. CM. pasgen ""YkpaleHHble" LINKIEI,

TIpUOCTaHOBIICHIE oOpareHus k mamsti 1 curHan |ACK " B kOHIIe TaHHOIM TIaBHI.

IMponeccop ADSP-2181 wcrnone3yeT BXOOHON TaKTOBBIM CUTHAJN, TEpHOL
KOTOPOTO paBeH YABOEHHOW IHTETEHOCTH KOMaHAHBIX LUKIIOB, W TEHEpUpPYeT C ero
TTOMOIIBI0 BHYTPEHHNE TAKTOBBIE CHHXPOWMITYJIBCHl HOpManbHON "acToTel. Hampumep,
TIpW 9acToTe BXOOHOTO TakToBoro curHama (CLKIN) B 16,67 MI'1t mpotmeccop OymeT
paboTaTh ¢ 9acToTol KoMaHIHBIX IMkiIoB 33,33 MI'm. Ha Bcex BpeMeHHBIX Anarpammax
B Ka9ecTBe OTIOPHOTO WCTIOh30BaH BEIXOAHOW TakToBbIH cvrHan (CLKOUT) paBHbIii o
YacTOTe BHYTPEHHNM TaKTOBBIM CHHXPOVMITYJIbCaM MPOLIECCOpa.

Ha puc. 11.1 mokazaH mpuMep peadv3alii CUCTeMBI Ha 0a3e mporeccopa
ADSP-2181.

11.2 ITIOPT MPSIMOTI'O TIOBAMTOBOTI'O JIOCTYIIA K MAMSTH
(BDMA)
Obnacte mamsaTa ¢ OafitoBoii opraHm3amueii mporeccopa ADSP-2181 moxer
comepxarb 1o 4 Moait 8-pa3psamHbIX CIIOB JAHHBIX MU KOJa MPOrpaMMbl. DTa 00IacTh

MaMATH 3aHUMAeT MeCTO NaMsATH HavyaJbHOW 3arpy3Kd, KOTOpas HMeeTcs BO BCeX
ocTabHBIX Mpoleccopax cemeiictea ADSP-2100. B oTnnure oT nocneaHei, 10cTyn K
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11 ITOPTHI IPAMOI'O JOCTYIIA K ITAMATHU
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Puc. 11.1 IMpumep peannszanun cucTemMbl Ha 6a3e mpoueccopa ADSP-2181

mamsTa ¢ 6aliToBO# opraHM3anreil OCyHIeCTBISETCS Yepe3 MOPT MPSAMOTO MMoOaiToOBOrO
noctymna k mamsita (BDMA) mponieccopa ADSP-2181.

Kaxnas omepanust uTeHWs/3amucu B TaMATh ¢ OalTOBOW opraHm3ammei
BKJIIOYAeT Tepenavy MaHHBIX (MO JUHUSIM MWHBI JaHHBIX 15:8) u agpeca (mo JIwHUSAM
muHBl afpeca 13:0 mmoc NWHUSM AaHHBIX 23:16). 22-pa3pamHbIii afpec MO3BOISET
OCYIIECTBIATH NOCTYM K 4 Mobaitram,xpansimumcs B [13Y unu O3V.

Obnacts mamMaTH ¢ OaiiTOBOI opranu3amueii pa3dura Ha 256 ctpanun no 16K 8-
pa3psAAHBIX CNOB Kaxknaas. J[ns 3amucy v cHUTBIBAHWS M3 3TON 00ONAcTH MaMsATH MOTYT
MPUMEHSTHCS  Ccledylolue dYeTsipe (opMara ITaHHBIX: paspsgHocTbio 24 OuTa,
pPa3psimHOCTBIO 16 OUT, pa3pamHOCTHIO § OUT ¢ BHIPABHUBAHWEM IO CAMOMY CTapileMy
OUTy, pa3psAHOCTHIO § OWT ¢ BEIpAaBHMBAHKEM I10 CAMOMY MIIaIIeMy OUTY.

IMpu wmcnonp30BaHUM MaMATH ¢ 0alTOBOI OpraHW3anueil B KaKWX-TUOO WHBIX
LeNsiX, a He U1 HadalbHOI 3arpy3ku, Hampumep, 4 goctyna k 3Y 6oabinoro oobema
MO0 XOMy BBIIOJNHEHUsI TpPOTpaMMbl, HeoOxoammo 3HaTh crpanuiy (BMPAGE), Ha
KOTOPOH XpaHSATCA UCKOMBIC JAaHHBIS/KOJ Mporpammbl, komamdectBo cioB (BWCOUNT),
KOTOpble OyOyT CUWTHIBATHCSA C 3TOW CcTpaHWibl U (opmar cinoB aanHeix (BTYPE).
Hcnone3yiiTe cheaylolylo MNpoueAypy AfAs TOATOTOBKH AOCTYITHOTO TIO XOAy
BeImonHeHNA porpaMmsl [IT13V ¢ GaitToBoii opranuzanmeit:
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IHOPTHBI ITPAMOI'O JOCTVYIIA K IAMATH 11

* paspaboTaliTe CTPYKTYpYy HNaHHBIX/KOJa, K KOTOpbIM OyaeTe oOpamaTbes M0 X0y
BBITIOTHEHWS TIPOTPaMMBI;

* WCIIONB3ylTe TMOANpPOTpaMMY pa3dWeHNs OCHOBHON mporpammbl Ha Omoku (PROM
CIUTUTTED), BXOMALIYIO B MPOTpaMMHOE oOecredeHrne MporeccopoB cemetictea ADSP-
2100, mmst pa3zduenus ¢aiina Ha cTpanuis o 16K (v MeHee) 8-pa3psaHbIX CIOB;

* 3aMpoTpaMMUpyiiTe 3TH cTpaHuIpl B Bame [T13Y, oTMeuast HoMep KaXkAOi cTpaHWIIBI;

* WCTIONB3YHTE 3TH CTPAHWLBI TPH OCYLIECTBICHUM MPSAMbBIX MOOANTOBBIX JOCTYNOB K
MaMATH.

IMpumeuanue: Gonee momapoOHas WHPOPMAIHA O TPOTPAMMHBIX CPEACTBAX OTIAIKH
nporieccopoB cemeiictea ADSP-2100 maHa B TexHmueckoMm pykoBoactee, "ADSP-2100
Family Assembler Tools&Simulator Manuai'tonpoBoanuTeabHOM 1OKYMEHTALMH.

B cnyuae ucnonvzosanus nopma BDMA ne ona nauanvnoii 3azpysxu, nepeoada
nopma Havunaemcs nocie unuyuanuzayuu pecucmpa BWCOUNT, a npepwisanue nopma
BDMA svioaemcs no 3agepuienuio 3moii nepedayil.

Ilpu nepemayax uepe3 nopr BDMA crneayer NOMHUTH O CIAEAYHOLIMX
OTPAaHUYCHUAX:

* ACTOYHWKOM WIIM MECTOM Ha3HaueHWs nepermaun depe3 nmopt BDMA Bcerma momxHa
ObITh BHYTPEHHSISI TaMsTh TPOTPaMMbl WA JAaHHBIX; COJAEP’KUMOE PETHUCTPOB
PMOVLAY v DMOVLAY He BawsieT Ha BHIOOp WCTOUHWKA (WM MecTa Ha3HaueHWs)
nepeaaqn;

* Tporpamma He JoJDKHa obpamartbkes k peructpaMm BEAD u BIAD Bo Bpems nepenaun
uyepe3 nopt BDMA,;

* o0pameHuns K IpyruM 00TacTsIM BHEUTHel maMaTH (OBepIeiHON MaMsTH TIpoTpaMMBbl,
OBepIeHHON TaMsaTH NAaHHABIX, O00NAaCTW TTaMATH BBOJA/BBIBOIA) WMEIOT Ooiee BHICOKWH
TIPVOPWTET TI0 CPaBHEHWIO ¢ OOpaIIeHusIMi K TTaMsATH ¢ 0aiiToBOl opranmzarieii depes
moptT BDMA; ykazaHHBIEe BHIBI 00palleHnii K BHEITHel TaMATH He MOTYT TTPONCXOANTh
OTHOBPEMEHHO, TIOCKOJBKY IS HUX Tak)Ke UCTTONIb3yeTCs BHEMIHAS MIMHA MpoLieccopa;

* HE BXOIUTE B PEKUM TOHWKCHHOW MOIIHOCTH TPH akTUBHOM mopte BDMA; Gonee
nonpobHas mH(popManus Mo MaHHOMY Bompocy Obuta mana B rmaBe 9, "UHtepdeiic
CUCTEMBI".

11.2.1. ®ynkunoHaabHoe onucanue nopra BDMA

[Mopr BDMA mo3BOJIsI€T 3arpyskaTh (XpaHWTb) KOMaH/Ibl TPOTPAMMBI U JaHHbIE
u3 (B) maMATH ¢ 0alfToBOW opraHmM3anueil ¢ MUHUMATbHBIMH HETPOU3BOAUTEILHBIMHU
notepsasmu. I[loka mpoueccop ADSP-2181 BbINOAHAET KOMaHAbl OPOrpaMMbl, MOPT
BDMA ocyimecTBisieT CUNTHIBAHKE (3aTUCh) KOJa KOMAH WIN JAHHBIX U3 (B) MAMSITH C
OaiitoBoii opranmzamueit ¢ motepeit ("kpaxke#") ogHOTO IWIKNIA MpoIleccopa 3a
TepelaHHOe CIIOBO B CITy4asX CUMTHIBAHUS W3 (3aMWCU BO) BHyTpeHHel namstu. Bpems
nepegadu MaHHBIX depe3 mopT BDMA MokeT OBITH BBIYHCICHO TIO CleAyrolmeit

dhopmyne:
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YKCIIO YKCIIO YKCIIO 1 1 owkn YUCTT
|: CIIOB [ |: OaiiT B [ |: JIOTIOJTHAT TIKIT [ TSt [ |: 0
TTaMsITH CJIOBC CJILHBIX piny i g wreﬁm/ LUK
L

orpa COCTOSHH nepen 3anycy Ha
[}Em X |Z|LW + am + + @mn
" AHUS BHYTpCH KU
JAHHBIX Ha HIOKO
|: [ [ |: KOKIBIA [ |: TIaMsITh [ |:

- Oaitr [

Hanpuwmep, ansa nepenaun 100 24-pa3psaHBIX CIOB TMaMsSTH MPOTpPaMMBI depes
nmopt BDMA neobxonnvo 1900 ukiIoB, MpW AOTYIIEHAW, YTO TIpo1ieccopy ToTpedyeTcs
5 cocTosiHWMIT O MIaHws 1 He OyIeT 0CTaHOBOK:

100 3 5 1 1 muka 0
|: CII0B [ [ I: Oaiita [ |: JIOTIONTHUTE 812191 [ |: s [ |: HKJIO
TTAMSITH B JIEHBIX Ut yTeHus/ B
porpa X OBE COCTOSTHU nepen 3arcH TAHO
|j1MLI n MaHuMs  +  auu + + EFK
HRA B PCH

KaOKIBINA

HIOIO
|: [ [ |: Gaiir [ |: TIaMsITh [ |:
Ciydan OCTaHOBOK MPH NEePeAavax yepe3 MOPThI MPSAMOro AOCTYNA K JAHHBIM
00BsICHEHBI B paznene ""YkpaaeHHbIe" UKL, TIPUOCTAHOBJICHUE 00paIleHNs K TAMATH

u curHasn |ACK™" B KOHLIE JAHHOM IJ1aBbL.

11.2.2 Peructpsl ynpasjenusi nopra BDMA

Jna ycTaHOBKM W ympasieHUs nepenadamu depe3 nopt BDMA ucnonbzyetcs
Ha0Op OTOOPaKEHHBIX B KapTe MAMSTH PETHCTPOB, KOTOPHIE MOKa3aHbl Ha puc. 11.2 -
11.6.

Peructp ampeca BHyTpeHnHei#t mnamsatum mopra BDMA (BIAD) mno3somser
yCTaHaBnMBaTh 14-pa3panHblii HaYalbHBIM anpec BHYTpeHHEH NamsTU AN Nepenadyu
gepes nopt BDMA. Peructp agpeca BHemine#t mamsatu 3toro nopta (BEAD) mo3sonser
ycTaHaBnuBath 14-pa3psaHblii HauandbHbIA afpec BHEILHEN maMaTu AJis nepejauu uepes
nopt BDMA.

286

[

[



IHOPTHBI ITPAMOI'O JOCTVYIIA K IAMATH 11

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

0 0 0o o0 0 0 0 0 0 0 0 0 0 0 DM(0x3FE1)

I— BIAD

Puc. 11.2 Peructp aapeca BHyTpeHHeii namsitu nopra BDMA
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
L] L] L] L] L] L] L] L] L] L] L] L] L]
- 0o 0o 0 0 O O O O O O O O 0 O DM(OX3FE2)
L BEAD

Puc. 11.3 peructp aapeca BHemrHeit namaTu nopra BDMA

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

T
o[ofo oo o] o] o FOROROIRE] | o]0 o omoares
|

~——
l I— BTYPE
BMPAGE
BDIR
0 = CunTbiBaHME NamMATU
BTYPE 00 | 01 10 1 ¢ 6aliToBoIi opraHuaaLmei
1 = 3anuchb B NnamsiTb
MpoctpaHcTBo BHYT- | ppp | pwm DM DM ¢ GaliToBol opraHusaumei
peHHeln namaTn BCR
PaamMeDp crosa 0 = paspelUaeT BbIMOHEHWE Npor-
P 24 | 16 8 8 pammbl Bo Bpemsi pa6otel BDMA
Lienoe |Lienoe [ Cameiii cTap- |Camblit Miag- 1 = 3anpelyaeT BbINONHEHWE Npor-
BbipaBHuBaHue ¢NoBo |crnoso | wwit 6uT \nit 6uT pammbl Bo Bpems pabotsl BDMA

M BbI3bIBAET Nnepesanyck no 3asep-
LIEeHUO nepejayn

Puc. 11.4 Peructp ynpasyenus noprom BDMA

Peructp ynpasnenus noptom BDMA 1103BoIIS€T ycTaHABIUBATD:
* Tun nepenaydu yepes nopr BDMA (BTYPE);
* HampaeJieHue nepenauu uepes nopt BDMA (BDIR);
* TIepe3anyck (00HYICHUE BCEX PETUCTPOB);
* cuuTbiBaeMasi/3anucbiBaemasn yepe3 noptr BDMA crtpanuua (BMPAGE).
B none pazpsanoB BTYPE moryt coaepxkathea cieayroliue KoMOMHALMU HyJel
W SAUHULL

00 24-pa3psiHbie CJ0BA NAMSITU [POrPamMMbl;

01 16-pa3psaHble C0Ba NaMITU JAHHbIX;

10 8-paspsnHble c10Ba IaMATH JAaHHBIX, BRIpAaBHUBAHUE [0 CAMOMY CTapIieMy
oury;
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11 ITOPTHI IPAMOI'O JOCTYIIA K ITAMATHU

11 8-paspsiaHbIe CIOBa MAMATH JaHHBIX, BRIPABHUBAHUE TI0 CAMOMY MIIaIIEMy
ouTy.
Bur BDIR MoxeT OBITH paBHBIM:
0 CUHTHIBAHUE U3 TIAMATH ¢ 0alTOBO# opraHm3anueii (B mporueccop);
1 3aMrch B MaMATh ¢ 0aifToBoI opranuzamnmeii (U3 mporeccopa).
Bur BCR MoxeT ObITh YCTAHOBTICH PABHBIM:
0 paspelaeT BHIIOJIHEHHUE MPOTrpaMMbl BO BpeMs TPSIMOTo MoOaiiToBoro
JOCTyTA K MaMATH;
1 3amperaeT BHIMOJIHEHHUE MPOTrPpaMMbl BO BPEMS IPSIMOTO MOOANTOBOTO JOCTYyTa

K MIAMSTH ¥ BBI3BIBACT TEPe3aIryck (0OHyIeHNEe COIePKUMOTO BCEX PETUCTPOB) 110
3aBEPIICHUIO MIepeiayn.

I'pynma pazpanos BMPAGE no3BodsieT BBIOHpaTh HAUAIBHYIO CTPAHUILY IS

3arpy3ku uepe3 nopt BDMA.
[Mpumeuanve: MOBTOpHAs HauanbHasA 3arpys3ka MpH TEpe3arycke, BbI3bIBAEMOM MOPTOM
BDMA (BCR=1), BhIOMHACTCA aHATIOTMYHO Tepe3anycKy MpH Mojade NuTaHus. bornee
noapo6Has MHPOPMALMA O COCTOSHHAX MpOLieccopa BO BpeMsl Mepe3arnycka U MOBTOPHON
HavaIbHOM 3arpy3ku Oblia AaHa B rnase 9, "UnTepdeiic cuctemsr”.

Peructp BWCOUNT no3Bonder HayaThb nepegady depe3 nopt BDMA
MOCPEACTBOM 3aMKCU B TOT PErucTp 4HUcia nepenaBaeMbix cioB. [1o Mepe mepepauu
Ka&)KJOT0 CJI0Ba 3HAYE€HUE CUeTYMKA aBTOMATHYECKH AeKpeMeHThpyeTcs. Korna 3HaueHue
CUeTYMKA CTAHOBHUTCS pPaBHbIM Hym0 (Tepejaya 3aBeplieHa), MPOLECCOp BbIAAET
npepbiBanre nopta BDMA. Ecnu Bo Bpems 3arpy3ku B MMAP u BMODE conepxurcs
0, B 3TOT perucTp aBTOMAaTUUECKHU 3arpykaeTcd 3Ha4eHue 32 (B IECATHIHOM (opmare),
ykazbiBaromiee ADSP-2181 3arpy3uts nepBble 32 sfueiiku ero BHYTPEHHEH NamsTh
MPOTPaMMBI.

VnpaBneHue TOPTOM dHepe3 HTOT PErucTp MOXKET OCYLIECTBISTHCS BYMs
Pa3IMYHBIMUA CIOCO0AMM:

e ucrone3yiite ompoc peructpa BWCOUNT ans omnpeneneHus: KoHIla Tepeaadn
(BWCOUNT=0), He oxwaas mpepbiBanvs mopta BDMA;

* [pEPBUTE OMEPALMIO NPSMOro A0CTyNa K mamaAtd, 3anucaB B peructp BWCOUNT
eIVHMLYY, a 3aTeM HCIOJb3YiTe OMPOC 3TOTO0 PErucTpa Ais OINpPeAeieHHs KOHLA
nepenaun (BWCOUNT=0), ne oxugas mpepsiBanust nmopra BDMA. (Tlomaute, uTO
mpepBaHHas nepenada uepes mopt BDMA He MOKeT ObITh MPOJOIKEHA TTO3KE).

I'pynma paspsgo BMWAIT srmovaer 6utsl 12, 13 u 14 peructpa ynpapieHus
BbIOOPOM COCTaBHOM mMaMATH M mporpammupyeMoro ¢nara. OTa rpynma paspsnos
Mo3BossieT BIOUpaTh oT 0 10 7 COCTOsHMIT OkupaHusa (KaXIoe W3 KOTOPBIX PaBHO MO
AIUTENBHOCTH OJHOMY KOMAHTHOMY LMKIy) MUl KaXIOro oOpallleHHs K mamsTh ¢
OaiftoBoii opranmsanmeii. [locne moBTOpHON HauyaneHOU 3arpy3ku BMWAIT xpanut
3HAYeHue 7.
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MMAP=0 n BMODE=0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

-00000000100000DM(Ox3FE4)

L BWCOUNT

nnu
MMAP=1 unn BMODE=1

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
-ooooooooooooooDM(0x3FE4)

I— BWCOUNT

Puc. 11.5 Perunctp-cuerunk cjaoB nmopra BDMA

YnpaBneHue nporpaMmmMupyembiMuy coniaramum M BbIGOPOM COCTaBHOW NaMsATH
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

1o 1] 1
.1 11 1 liom|em|pm|pm| O | O O O Of O O} O} DMOX3FES)

|
BMWAIT PFTYPE

CMSSEL ——M8M8MM 1 =Bbixoa
0 =Bxoga

1 = CMSpaspelueH
0 = CMSasanpelueH

Puc. 11.6 T'pynna paspsaoe BMWAIT (B peructpe ymnpam/jeHHs BLIGOpPOM
COCTABHOI MaMSITH U pOrpaMMupyemMoro ¢Jiara)

11.2.3 ®opmaThbl XpaHeHHsl JAaHHBIX B IAMSATH ¢ 0aTOBOM
opraHusauuei

IMoxamporpamMma pa30reHnst OCHOBHOM MporpamMMs! Ha 6iokn (PROM crnutrep)
3armckiBaeT B [13Y wmm O3Y ¢ OaiitoBoii opranmzanmwell manHbie B ToM (opmarte,
KOTOPBII OBLI 3aaH MOJB30BATENEM, & MIMEHHO: WIH B BHAE CIOB MaMATH MPOTPaMMBI C
paspsaHocThio 24 OWTa, WITH B BHE CIIOB TTAMSTH JaHHBIX Pa3psiMHOCTBIO 16 OUT, WIH 10
GaliTam TTaMATH IaHHBIX C BRIPAaBHWBAHWEM TT0 cCaMOMYy cTapiieMy OWTy, WIIn 1o Oaitam
TaMATH JaHHBIX ¢ BEIPAaBHMBAHWEM M0 caMOMy Muagmemy OWty. IIpn 3ToM OTHeIbHEIE
GaliTel 24-pazpsmgHoro WM 16-pa3psIHOTO CIOBAa 3alWCHIBAIOTCS B TaKOM TOpSJKeE,
YTOOBI CaMblif cTapmwii OaliT comepkalcsa TI0 caMoMy MitamireMy aapecy. B taom. 11.1
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11 ITOPTHI IPAMOI'O JOCTYIIA K ITAMATHU

MOKa3aH MPpHUMep XpaHEeHHUs! JaHHBIX/KOa MPOTrPaMMbl BCEX YEThIpEX (POPMATOB B MAMSITH
¢ OaifToBOIf opraHu3anueii.
Tabmmma 11.1
@opMaThl XpaHeHUsI TaHHBIX B IAMATH ¢ 0aliTOBOIi oprannzanueii

Aopec Cooeporcumoe  Aopec namamu ¢ Cooepoicumoe
GHYmpeHHell GHYmpeHHell baiimosoii namamu ¢
namamu namamu opeaHusayuetl baiimosoil
BTYPE (cmpanuya 0x00)  opeanuzayuei
00 PM(0x0000) OXABCDEF BM(0x0000) OxAB
BM(0x0001) 0xCD
BM(0x0002) OXEF
00 PM(0x0001) 0x123456 BM(0x0003) 0x12
BM(0x0004) 0x34
BM(0x0005) 0x56
01 DM(0x0000) 0x9876 BM(0x0006) 0x98
BM(0x0007) 0x76
01 DM(0x0001) 0x3456 BM(0x0008) 0x34
BM(0x0009) 0x56
10 DM(0x0002) 0x9800 BM(0x000A) 0x98
10 DM(0x0003) 0x7600 BM(0x000B) 0x76
11 DM(0x0004) 0x0034 BM(0x000C) 0x34
11 DM(0x0005) 0x0056 BM(0x000D) 0x56

11.2.4 3arpy3ka 4epe3 mopT NpsiMOro mModaiiTOBOro 10CTyNa K NaMATH

BHyTpenHsst mamaTe mponeccopa ADSP-2181 MoxkeT OBITE TONHOCTBIO WITH
YaCTUYHO 3arpy’keHa W3 BHEITHET0 WCTOYHHWKA TP TIOMOLIW TPOLEXYpHl 3arpy3ku
namsaTu ¢ OaliToBol opraHuzaleil. 3arpy3ka depe3 naMsaTh ¢ 06aiToBON opraHuzaryei
ABJISIETCS OJHWM W3 JIBYX BO3MOXKHBIX CIIOCOOOB 3arpy3kKHW Tpoleccopa Tocie
epe3arycka.

B Tabm 11.2 moka3zaHo, KakwuM 00pa3oM MOXHO BBIOpaTh METONI 3arpy3kd
nporeccopa ADSP-2181 mocie mepesamycka ¢ WCMONL30BaHWEM BBIBOJ0B MMAP n
BMODE.

3arpyska uepe3 nmopt BDMA wucnonesyercs npoueccopom ADSP-2181 mocme
mepe3arycka, koraa Ha BeiBogax MMAP n BMODE ynepxkuBaetcs HU3Koe HampsKeHUe.
Wnavmmanusarms opta BDMA 1iist 3arpy3Ku oCyIIECTRISIETCS CIIe IYIOMAM 00pa3oM:

* peructp BWCOUNT ycranaBnuBaeTcst paBHbIM 32;

* BDIR, BMPAGE, BEAD, BIAD n BTYPE cOpacbBaroTcs B HOJIb,
 dut BCR ycranaBnuBaeTcst paBHbIM 1;

* B rpynme BMWAIT nomxHO comepkaThcsl 3HaUeHHe 7.
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Tabmuua 11.2
Bs160p cnoco6a 3arpy3ku npomeccopa ADSP-2181

Cocmosnue Cocmosnue Cnocob 3azpysxu
svisooa MMAP  evisooa BMODE
0 0 3arpyska 4depes mopt BDMA. U3 namsaru ¢

0aliToBOI OpraHm3aumMell 3arpykaroTcs TepBble
32 cnoBa nmaMaTu nporpammel. I1o 3aBepHieHuto
3arpy3kn 32 CnoB  OporpaMMa  HAuMHAET
BBITOJIHATECA € AYEHKA BHYTPEHHEU MaMsiaTH MO
aapecy PM(0X0000) c OTIIOKEHHBIM
npepbiBaHreM nopta BDMA.

0 1 3arpyska depe3 mopt IDMA. Bemonrenne
MpOTpaMMBbI MPUOCTAHABINBALCTCA Ha BpeMs
3aM7ACH B MTAMSTH MPOTPAMMBI C XOCT-MaIlHHBI
gepe3 mopT IDMA. BrITroaHeHWe MporpaMMBbl
BO300HOBIISIETCS TTOCTE 3aTPy3KH STECHKH
BHYTPEHHel! MaMsATH MPOTpaMMBI 1o aApecy
PM(0x0000).

1 - 3arpy3ku He npoucxoauT. Het 3arpy3ku B namstb
U HET MepepbiBa MPU BHIMOIHEHUM MPOrPAMMBL
BeinonHeHne nporpamMMbl HAUMHAETCA MO afapecy
BHemHeW — mamsata  PM(0x0000).  Permctp
PMOVLAY nomxeH ObITh OOHYIEH.

Takue ycTaHoBKkU HeoOxoauMbl Aist 3arpysku 32 cioe (BWCOUNT) uz (BDIR)
naMatd ¢ 0alToBOW opraHuzauuei, HauuHas c wynegozo adpeca (BEAD) wynesgoi
cempanuyer (BMPAGE), BO BHYTPEHHIOIO MaMSTh TPOTPAMMBI TIO HYIEGOMY dopecy
(BIAD) c¢ ucnonb3oBaHUEM @gopmama Cl08 AAMIMU APOSPaMmbl pazpsioHocmeio 24
ouma (BTYPE). VYcranoBka Owmra mepezamycka mopra BDMA (BCR) paBubiM 1
3anpeniaer BbINOJHEHHE MNpOrpaMMbl BO BpeMs nepejaun uepe3 nopt BDMA wu
MPUBOAUT K BO30OHOBICHUIO BBITIOTHEHUS TMporpaMMel mo ampecy PM(0x0000) mo
3aBepuieHN0 miepeqaun. Peructp BMWAIT ycTanoBneH Ha MakcumalibHOE Yncio (7)
COCTOSIHWI OKUAAHMA AJIsl IPSIMOTO MOOaTOBOro nocTyna K mamstu. [lo 3aBepiueHuto
MpoLeaypsl 3arpy3ku (nepenayu 32 CJIOB) MporpaMMa HauMHAET BBIMOJIHATHCA C SUSiKU
BHYTpEeHHeill namatu nporpammsl o aapecy 0x0000.
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PROM cmmtrep mponeccopoB cemeiictBa ADSP-2181 obecreunBaeT BO3MOXKHOCTD
BbIOOpa 3arpy3urka MpOrpaMMbl PackpyTku; cM. paszpen "[IpumeHeHHe NporpaMMHbBIX
CpEeACTB OTNAAKM 1714 3arpy3ku uepe3 nopt BDMA" Huxe.

IIpu pa3zpaboTke COOCTBEHHOTO MPOTPAMMHOTO OOecrieueHHs I HAYalbHON
sarpy3ku ADSP-2181 crnenmyer ydects, uTo OuWT mepesamycka mopra BDMA (BCR)
ycraHaBiuBaeTcst B 1 (3ampelnas BBHIMOJHEHWE TPOTpaMMBbl BO BpeMs Mepeadn depes
nopt BDMA), a npepsiBanue BDMA reHepupyetcst (yka3biBas Ha OKOHYAHUE TIepeaaqn
MepBHIX 32 CIIOB) MO 3aBEPIICHHIO MPOLCAYPHI 3arpy3kd. B Bamieii mporpaMme A0mKHA
OBITH TIpeayCMOTpeHa Tu00 00paboTka STOTO TpephIBaHWA (€CNM TpepbIBaHUE TMOPTa
BDMA O0bII0 HeMacKupOBaHO 32 CYET COOTBETCTBYIOMIUX YCTAHOBOK B PETUCTpPE
IMASK), mu60 ero copoc (mocpeacTsom yctaHOBOK B peructpe IFC).

B xauecTBe anbTepPHATUBBI, TPU UCTIONB30BAHNUY TipepbiBaHus mopta BDMA 6e3
cOpoca COmEpPKMMOTO BCEX PErucTpPoB, NPOrPaMMa-3arpy3dMK MOXKET OTIOXKHUTh
BBIMOJIHEHME MPOTpamMMbl Ha BpeMs 3arpy3ku uepes nopt BDMA mpu noMoimu KOMaH bl
IDLE. Korpa 3arpy3uuk yCTaHaBIMBAET MapaMeTpbl 3arpy3kud NaMsITH MPOrpaMmmbl,
pazpewaer B peructpe IMASK Ttonbko npepsiBanne BDMA , a 3aTeM BbINOJHSET
komanay IDLE, To »Ta KOMaHAga MPUOCTAHABIMBAET BBIMOJHEHWE MPOTPAMMBI 0
npepbiBaHus nopra BDMA, KoTopoe yka3blBaeT Ha OKOHYAHUE 3arpy3kud MaMsaTu
MPOTPaMMBI.

11.2.4.1 IlpumeHeHre NPOrPAMMHBIX CPEACTB OTJIAJAKH I 3arPY3KH
yepe3 noptr BDMA

PROM cmonurtep mnpoueccopoB cemeiictea ADSP-2100 nossoasier Bawm
c037aBaTh MPOrpaMMBbl, KOTOpPble MOXHO 3arpyxkatb udepe3 nopr BDMA mpoueccopa
ADSP-2181 ¢ MuHUMalbHBIMK NOTEPAMU Mpou3BoAuTeNbHOCTU. PROM cnumtTep
no0aBnseT KOA 3arpy3unMka TaMmsaTH K  WCTIONHSEMOW Mporpamme, KOTOPBIH
WHALUANU3UPYET A0 6 CTPaHWI] NAaMSITH MPOTpamMMbl ¥ 4 CTPaHWIl TaMsTH JaHHbBIX, MO
16K xaxmass. OdbruHO, crenepupoBanHbiii PROM crmutrepom kox 3amuBaercs B [1T13Y
U UCTIONB3yeTCsl Kak o0NacTe mamstu ¢ OalitoBoil opranuzamueii mporeccopa ADSP-
2181.

Koraa na BeiBogax MMAP u BMODE coaepxurcs 3Hauenue 0, mpoueccop
3arpyaeT mepBble 32 CIoBa MaMATH MPOTrpaMMbl W3 00NAcTH MaMATH ¢ OalTOBOMN
opraHuzauyei, a 3aTeM HauMHaeT BBIMOJIHeHNe nporpamMsl. [ToxnporpaMma 3arpy3unka
COIEPIKUTCS] B 3THX TEPBBIX 32 €IOBAX; 3aTeM MPOLECCOp MPOAOIKAET 3arpy3Ky uepes
MopT MoGANTOBOro [OCTYNa K MaMsaTH A0 TeX IMOp, MOKa HCTOJHAEMas MporpaMMa He
OyzeT 3arpy’KeHa TOTHOCTBIO.
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IMoxpobHas uHpoOpMamus 0 TporpamMme pa3OWeHHs OCHOBHOW MpPOTpaMMBI Ha
ook (PROM crumartepe) CONCPKUTCS B TEXHHYECKOM pykosoactee "ADSP-2100
Family Assembler Tools & Simulator ManualtonpoBoautenbHoM 10KyMEHTALUH.

11.3 HopT npsimoro gocryna Kk BHyTpeHHei namsitu (IDMA)

Iopt mpsmoro moctyma k BHyTpeHHel mamsatin (IDMA) mponeccopa ADSP-2181
TIpeIICTaBIISIeT COOOM TIapaTeNTHHBIN TIOPT BBOIA/BEIBOAA, KOTOPHII TIO3BOJISIET XOCT-MaNIHe
OCYIIECTRIIATH 3alTHCK/CUATHIBaHe BHYTPEHHEH MaMsTH Tiporeccopa. ApXWTEKTypa TopTa
IDMA oGnerdaet conpsbkeHre Tpolieccopa ¢ MWHOM XOCT-MallTiHBI.

IMopt IDMA MOXHO CpaBHUTB C BOPOTaMH, depe3 KOTOPBIE OCYIIECTBIAETCS
JOCTYTI KO BCeM siaeifkaM BHyTpeHHel mamsiTi TdpoBOTO CHTHAIBHOTO TIporieccopa (3a
VCKJIIOYEHWEeM OTOOpaXeHHBIX B KapTe MaMATH Tpolieccopa PEeTrHCTPOB YIMPaBICHUS).
IMTopt IDMA nmeet 16-pa3psaHyto MyJbTHTIIIEKCHPOBAHHYIO IIWHY aapeca W TaHHBIX, C
TTOMOIIBI0 KOTOPBIX MOXKHO OCYIIECTBIATE JOCTYM Kak K |6-pa3psaHoli MaMATH JaHHBIX,
Tak W 24-pa3psaHoil mamsaTH mporpaMMbl. OTiepallii CAWTHIBAHWS/3aMCH depe3 TopT
IDMA abconmoTHO acHHXPOHHBI OTHOCHTENIFHO PadOTHI TIpoIleccopa, TakuM 00pa3om
XOCT-MalTiHa MOXeT Oo0paTWThCs K BHYTpEeHHEH TaMsSTH UM(POBOTO CHTHAIBEHOTO
Tipolieccopa He Buss Ha ObicTpoaeiicTene ADSP-2181.

B ommmune ot mopTta wHTepdetica XocT-MammHb! (XUIT) mpomeccopor ADSP-
2171 n ADSP-2111, nns noazepskaHus mnepenaud OaHHbIx yepe3 nopt IDMA He
TpedyeTcst HUIKaKuX DeHCTBHIM Tipotieccopa. XOCT-MalTiHa MOKeT HarpsSMy0 00paTHThCS
Kk BHyTpeHHelt mamsaru ADSP-2181, He mpuberas Kk MOMOIIM TIOYTOBBIX PETUCTPOB.
BO3MOXHOCTE TIpIMOTO JOCTYTa K TaMsITH TM¢POBOTO CHUTHAIBHOTO TIpolieccopa
YBEJIMYUBAET CKOPOCTh MepeAaun JaHHbIX Mo OiokaM. HenponsBoaurtenbHble U3AEPKKH
Tp¥ oOpamieHny K BHYTPEHHeH TamsiThH Tiporieccopa depe3 mopT IDMA cocraBusioT
BCEr0 OJVH LUKII MPOLIECCOPA HA KAKAOE MEPEJAaHHOE CIOBO.

ADSP-2181 moanepxkuBaeT HadalbHYIO 3arpy3ky depes mopT IDMA, mopt
BDMA wnnw w3 BHemHell oBeplieiiHoll maMaTH mporpamMMmel. PexwuM 3arpy3skn w
KoH(WTYypauwst maMsTH BBIOWPAIOTCS TIYTEM COOTBETCTBYIOMINX YCTAHOBOK BBIBOIIOB
BMODE u MMAP. Oneparms HauanbHOI 3arpy3kn depe3 nopT IDMA BeImonHsieTcH,
kxorma BMODE=1, a MMAP=0. Bonee moapoOHas WH(OpMaITis 0 HadaabHOW 3aTpy3ke
uepe3 nopt IDMA mpuBoanTcs B paznene "HawanbHas 3arpyska sepes nopt IDMA" B
KOHIle naHHoil rnaBel. [lpuMeuanme: mopt IDMA He MOXeT WCMONB30BaThCS MM
CUNTHIBAHWSA/3aMTNCH  COAEP)KUMOTO OTOOpPaKEHHBIX B KapTe TMaMsiTH pETHCTPOB
ynpaeneruss ADSP-2181. Cm. "Moaudukamus perwcTpoBR YIpaBICHUS dYepe3 TOopT
IDMA™,

11.3.1 BeiBoas! nopra IDMA

YeTbIpe TWHAN BXOAHBIX CUTHAJIOB TTopTa IDMA ynpasmnstoT mpn BeIGOpe TopTa

(E) orreparsvu aterns (IRD), zammien (IW R n ¢wkcanim aapeca (IAL) ma mmHe

anpeca/nannbiX (IADO-15). Jluaua Beibopa mopta IDMA (@) BBICTYTTaeT B KadecTBe
CUTHana "KpHCTaJlT JOCTyTeH" IId Bcex onepatmii mopta IDMA.
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ITpu BeIcTaBNCHUU curHanoB Beibopa mopta IDMA (IS) u paspemenus dukcamun
anpeca (IAL) mpoueccop ADSP-2181 3amuceiBaeT mepenaBaembliii o mmee [ADO-15
aapec B peructp ympaeneHus moptom IDMA. DToT peructp 0ToOpaxeH B KapTe MaMsATH
mo agpecy DM(0x3FEQ) (cm. puc. 11.7). OOpaTute BHUMaHWE, YTO XOCT-MAIllWHA HE
MOXKET 00paTHO cumTaTh 3adukcupoBaHHbiii agpec (IDMAA).

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

] -
IDMAD —,

Tvn namsaTtu: IDMAA
0=PM HavanbHbiii agpec
1=DM

Puc. 11.7 PerucTtp ynparaenns noptom IDMA

ITpw BEICTaBIICHWH BXOMHOTO CHWTHaja BEIOOpa Topta IDMA (E) " cTpoba

yreHna (IRD) mpomeccop BBBOOWT cofepkKMMoe sUeiikW, yKa3aHHOW B permctpe
yIpaBJieHnsl TIPAMBIM TOCTYNOM K BHYTpeHHeil MaMaTH, Ha IIWHY JaHHBIX TOpTa
IDMA.

Ilpy BHICTaBIEHNW BXOIHOTO CWTHajla BBIOOpa mopta IDMA (E) " cTpoba

samucn (IW R ADSP-2181 3armmcerBaeT BXOmHOE 3HadeHWe, TiepemaBaeMoe T0 TIWHE
naHHbIX opta IDMA, mo aapecy, ykazaHHoMY B peructpe IDMA.

[Mpw uTeHWW/3amvicl B TIaMATh MaHHBIX, BBIBOJABI IMTMHBI JAaHABIX Tlopta IDMA
CKOH(UTYPVPOBaHB! T Tiepenady 16-pa3psaaHbix cioB. [Tpn 9TeHnw/3ammcn B TTamsITh
TporpamMMbl ctapmwe 16 OWT 24-pa3psAHOTO CIIOBA TTAMATH TIPOTPaMMBI TIepeIatoTest TIo
mwWHe AaHHBX Topta IDMA. Bo BpeMs ciemyiomiei oTiepallid YTEHWs/3aTNCH depes
mopt IDMA 110 mwHe manHBIX STOTo TIopTa (JImANK 0-7) TiepechuiatoTess 8§ MIaammx OuT
cJIoBa MaMATH TporpaMMel. [Tpy BBEITIONHEHNH onepalin uTeHns nporieccop ADSP-2181
ycTaHaBavBaeT JuHUM 8-15 mumHbel ganHbIX B 0; mpu 3anmvcu ADSP-2181 wurnopupyet
owTer 8-15, epenaBaeMble XOCT-MaITAHOM.

JIvHng ToATBREpIKASHHS TPAMOTO TOCTYMa K BHYTpeHHeH MaMATH udepe3 MopT

IDMA (IACK) yka3eiBaeT Ha 3aBepilieHWe OTiepalldii YTEeHWs/3amiCH JaHHBIX |
BBICTYMAET KaK CHTHAN "mopT 3aHAT" i nmopta IDMA. BHenrHee ycTpolicTBO HOMKHO
OXHAATh TOHIDKEHHS YPOBHS 3TOTO CHTHANA neped mewM, Kak MPOU3BECTH KaKHe-INO0o
Moau(VKauil B peructpe ynpasieHus moproM IDMA wunm HauajgoMm ciemyrolei
oTiepaliiy YTeHUS/3aIHCH.
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11.3.2 ®yukunoHaabHoe onucanue nopra IDMA

ITopr IDMA npenocraBisieT XOCT-MalWMHE MPSAMONM JAOCTYN K sueikam
BHyTpeHHe# mamsitu npoteccopa ADSP-2181 (3a uckiodeHreM 0TOOpKSHHBIX B KapTe
TMaMATH PEeTUCTPOB ympasneHws). Ha puc. 11.8 mpuBoguTcs TOCIEIOBATENHHOCTD
nelicTBuil nmpu nepenave qaHHBIX depe3 nopt IDMA (raubonee oduruii ciydaif).

B nokazanHom Ha puc. 11.8 ciyuae, xocT-MallluHAa HaYMHAET Nepeady yepes

mopt IDMA ¢ npoBepku cocrostaust JuEuN |ACK mis onpenenenust craryca mopra
(rotos/3anaT). Korma mopt IDMA TOTOB K BBITIOJHEHUIO TIepeladyd, XOCT-MAlluHa

ykaszbiBaeT mpoueccopy ADSP-2181 (no muumam |S wu TAL) 3adukcuposaTh aapec
BHYTpEHHE! MaMATH, IepelaBacMblil TI0 uHe aapeca/maHAbX nmopta IDMA, B peructpe
ynpasinenus noprom IDMA. (O6parute BHUMaHHWe, 4TO 3a()UKCHPOBAHHBIN ajpec He
MOJKET OBITh CUUTAH XOCT-MALTUHOW 00paTHO).

Hanee, XxocT-MalInHa HaunHaeT (Mcnonb3yst auHuK 1S u IRD wmm 1S u IW R
CUNATHIBaHUE (WU 3aTKCh) M3 BHYTPEHHEH aMATH MU(POBOTO CHTHATBHOTO TIPOLIECCOpa.
C kaxaod HOBOH omnepauueil 4T€HUS WM 3aMUCU TMPOU3BOIMTCS AaBTOMATUUYECKOE
npupameHne aapeca BHyTpeHHeit mamstu ADSP-2181. Ofpartnte BHHMMaHWE, YTO
MPOLIECCOp HE IMPEKpallaeT BBIMOJIHEHWE NMPOrpaMMbl B TEUEHWE BCEil mepeaayn uepes
mopt IDMA, 3a uckniouenuem "yKpageHHOTO" IUKIA, HEOOXOAMMOTO IS TIOTyYCHUS
JOCTYTA K MaMATH.

Ha puwc. 11.8 moka3aH TONbkO OIWH W3 CYHICCTBYIOIIMX CIIOCOOOB
ucnonas3oBanusi nopta IDMA. TToMuM0O Hero, BO3MOKHbI CIEAYIOLUE BAPUAHTDI:

* XOCT-MallliHa MOXET W3MEHWTh aapec BHYTPEHHeN TMaMsATH, TO KOTOpOMY
OCYIIECTBIISACTCS OCTYII, TI0 3aBSPIICHUIO OTICpalliy ITeHUS/3anvcH uepes mopT IDMA u
HavaTh HOBYIO OTEPallAIO C HOBBIM HAUaILHBIM aJpecoM BHYTpeHHeH maMATy;

* XOCT-MAlllMHA MOKET OCTAHOBUTH OTEPaLMNIO YTeHHs/3amicu nocne Qukcauuu aapeca
BHYTPEHHE! MaMsaTH ¢ TeM, YTOObl MPOAODKUTH MPEPBAHHYIO OTIEPALMIO TIO3/HEE; MPH
5TOM HauyallbHbIM afpec BHYTPEHHEI MaMATH XPAHUTCSA B PETHCTPE yMpPaBJiIeHUs NOPTOM
IDMA no Tex nop, noka XocT-MalluHa UiK MpOLEeccop He Mepe3anuulyT ero;

* niporieccop ADSP-2181 MokeT OCYIIIECTBIIATE YTeHVE/3aINCh PETHCTpa YITPaBIeHHUS TTOPTOM
IDMA xax 9acTh cBOeil mporpamMebl, 9TO O3HAYaeT, UYTO XOCT-MalIMHAa MOXET YTNPaRISTh
TOITBKO OTIEpaIMAMHI  ITEHHS/3aNCH W TiepelaeT TIPoIleccopy YTpaBJieHNe HavYalbHBIM
aJIpecoM BHYTpPEHHeH NamsIT! TpH J0CTYTIe K Tocieanei uepes mopT IDMA;

* HCTOJIb30BAHUE KOPOMKO20 YUKIA yYmenuss (HE OKUgas BbICTABJIEHWS CHUTHANA

rorosHocTr niopta |A CK) mo3Boniser npeAcTaBUTh OHY sSUEHKy B BUAe Oy(epa TaHHBIX
Ui Tepenad cuuThiBaHUS 4depe3 mopt IDMA; pabora Ttakoro Oydepa HaHHBIX
ONKChIBAETCS HIXKe B paziene "KopoTkuil UMk uteHus uepes nopt IDMA™;

* B ciydasx wcrnionb3oBaHuss ADSP-2181 ¢ xocT-MamuHOM, 1S KOTopoil He Tpebyetcs
TIOATBEPkICHNS TOTOBHOCTH TIOpPTa W 3aBEPUICHWS 3alicH, CIeAyeT WCTOIh30BaTh
Kopomkue yuxkivl ymenus/3anucy depes mopt IDMA.
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XocCT-MallMHa HauMHaEeT nepeady AaHHbIX
yepes nopt IDMA

XoCT-MalUnHa NPOBEPSIET COCTOSIHUE NIVHUK
ynpaeneHus IACK, onpenensis, He "3aHAT"
1 npoueccop

XoCT-MalluHa UCNOoNb3yeT JIMHAN yNpaBneHnst
iSuIAL gns chukcaumm HavanbHoro agpeca
npsimoro goctyna k namstu (IDMAA) n BeiGopa
Buaa namstv (PM/DM) B peructpe ynpasneHus
noptom IDMA umncpoBoro curHansHoro npo-
ueccopa. Lindposoii curHansHbIl npoueccop

TaKKe MOXeT CaM YyCTaHOBUTb HavanbHbIN
agpec 1 Bua NamMdaT Ha3HavyeHua

MpogomkaTts

XocT-malumHa ucnonb3ayeT nnHum IS n IRD
(unn IWR) anst yTeHust (Mnu 3anucu) BHYT-
peHHel namaTn nporpammsl (PM) unm aaHHbIx

(DM) umdpoBoro curHansHoro npoteccopa

Oanbwe?

Mepenava 3aBepLueHa?

XocT-MaluvHa 3aBepluaeT nepeaady AaHHbIX
Yepes NopT NPSIMOro A0CTyNa K BHYTPEHHeN
namsatn (IDMA)

BENN
—

XoCT-MalUnHa NpoBePSIET COCTOAHUE JIUHUK
IACK c uenbio noaTeepkaeHus, 4To npouec-
Cop 3aBepLUNn NpeabiayLLyo onepauuio ¢

ucnons3oaHnemM nopta IDMA

Puc. 11.8 Biiok-cxema nepeaauu yepes nopt IDMA (o6wmii eayuait)

[Tpw BbIMONIHEHUM OTIepaLMii TIPSIMOTO NOCTYNA K BHyTpPEHHEH MaMATH ClienyeT
MOMHUTB O CJIEAYIOIUX OrPaHMYEHUAX Ha UX MPOrpaMMHOE U amnmapatHoe oOecreueHue.
e Ecnmu m xoct-MamwuHa K mporeccop ADSP-2181 umeroT BO3MOXKHOCTH 3alHCH B
peructp ympasieHns moprom [IDMA, He mo3BONsiiTE WM 3amCBIBATH STOT PETHCTD
OJHOBPEMEHHO, TOCKOJIbKY ATO MPHUBEET K HeTIpeACKa3yeMbIM MOCIEeACTBHAM.

296



IHOPTHBI ITPAMOI'O JOCTVYIIA K IAMATH 11

* Omepanws CANTHIBAHUS TaHHBIX W3 BHYTPEHHEH MaMsTH TIPOTPAaMMBI COCTOWT W3 ABYX
onepanmii uteHust yepe3 nopT IDMA (ans nepemaun 24-pa3psaaHoro ciioBa uepe3 16-
paspsAHBI TIOPT); ecn (UKcanns aapeca WM MoAM(WKAIWsS perncTpa yIpaBIeHNs
rmoptoM IDMA mporieccopoM MPOUCXOAAT TOCHE TEepPBOTO LWKIIA UYTEHHWS W3 TaMATH
mporpamwmel, opT IDMA "TepsieT" BTOpYyI0 MOJOBHHY 24-pa3paQHOTO cJOBa TaMATH
TIpOTpPaMMBI; B XOIIe BHITIONHEHWS CIEOyIolel oTepalliii YTeHWs WIHM 3amnich Oyner
WCTIONB30BaH ajJpec COTJacHO OOHOBJIEHHOMY COIEPKAMOMY pErcTpa YHpaBICeHUsS
moptoMm IDMA. OOGpaTtwTe BHUMaHWe, YTO B CIly9dae 3alicW B PETUCTP YTpaBIeHWS
moptoM IDMA mocie cunThIBaHUWS TIEpBO TONOBWHBI CIIOBA TIAMSTH TIPOTPaMMBEI, W3
TTaMSTH TIPOTPaAMMET OyIeT CINTAHO TONBKO 16 OWT TaHHBIX.

* Omnepauust 3anucyl BO BHYTPEHHIOI MMAMATh MPOTPaMMbl COOTBETCTBYET IBYM
omepanuaM 3amucu yepe3 mopt IDMA (mns mepenaun 24-pa3psaHoro cioBa depes 16-
paspamHBIN TOPT); ecnu (UKcanus agpeca WM MOTUGUKALUS PETUCTPa YIPaBICHUS
noptom IDMA mnpoueccopoM MPOUCXOAAT MOCHE MEPBOrO LMKIA YTEHUS U3 MaMATH
nporpamMmbl, nopt IDMA "TepseT" BTOpYIO0 MOJOBHHY 24-pa3psiAHOTO CJIOBa MaMATH
MPOTpamMMBbl; B XOJZIe BBITIOJHEHWS CIEIyIOIEeH omnepannd YTEeHWs WiIM 3anuch Oyner
WCTIONB30BAaH Apec COTNacHO OOHOBIEHHOMY COJCPKUMOMY PpEerucTpa yIMpaBieHUs
noptom IDMA.

* Vmeercs psim orpaHWYeHNH Ha BBITIONHEHWE TPAMOTO JOCTYTa K BHyTpeHHEH mamsITh
mporpamMMel gepe3 TopT [IDMA, Koraa miporieccop HaXOOWTCST B peknMe TIOHWKEHHOM
MOIIHOCTH; CM. TJaBy 9, "UnTepdeiic crncTemsr".

11.3.3 Moanduxanus perucTpos ynpasJjenus yepe3 nopt IDMA

Oto0pakeHHbIE B kKapTe MaMATH perucTpsl ynpaeieHus ADSP-2181 3ammmens!
OT TPSAMOTO AOCTYMa U TPEIOTBPAIIEHWA CIy4YalHBIX OMMOOK W cOoeB. OpHaxo,
YTeHWe WM 3allich 3THUX PEricTpoB MoXeT MNoTpeboBaThcs NI  ONpeaeNieHus
koHpwTypannm npoueccopa ADSP-2181 u ee mocieayromero N3MeHEHNS.

UrtoObl cuWTaTh JaHHblE W3 OTOOpaXEHHBIX B KapTe TaMsTH pPerucTpoB
yIpaBlieHns, cliefyeT cHadana IMepeciaTh COAepPX UMOe 3THUX fueek B IPYryro obyacTh
BHyTpeHHero O3Y. Takas 3ajaua BHITIONHAETCS B LIMKJIE IPU MOMOIIH CIIEAYIOIIETo Koaa
MPOTPaMMBI:

.const NUM_REG=32;
.var/dm/ram temp_array[NUM_REG];

i0=~temp_array;

i0=0;
il=0x3fe0;
11=0;
ml=1,;

cntr=NUM_REG;
do transfer until ce;
ax0=dm(il,m1);
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transfer: dm(i0O,ml)=ax0;

Jns 3ammcu OTOOPaKEHHBIX B KapTe MNaMsATH PETHCTPOB C XOCT-MALIMHBI
CIICIyeT CTiepBa 3arpy3uTh 3HaUCHUA (depes mopt IDMA) Bo BpeMeHHbIH Oydep, a 3aTeM
nate npoueccopy ADSP-2181 3amanue mepecnaTh comepkuMoe BpeMeHHOTO Oydepa B
0TOOpa)KEHHBIE B KapTe MaMsATH PETUCTPbl YMpaBieHWs. JTa nepenada BbITIOIHAETCS
TakuM e o0pa3oM, Kak W B MOKa3aHHOM BhIIIe (parmeHte mporpammbl. Bam cienyer
YCTaHOBUTH KaKyrO-THOO0 eAnHyIo GopMy oOmICHUS XOCT-MAIUHKI U mpoteccopa ADSP-
2181: mcmonmk3oBaHWE TpepbIBaHUI, (IAroB BBOJA/BHIBOJIA WM TIOUYTOBOTO PETHUCTpA.
JomkeH ObITh cO3AaH MEXaHW3M, KOTOPBIH OBl TMO3BOJISUT XOCT-MAIWHE YKa3bIBaTh
IM(GPOBOMY CUTHAIBHOMY MPOLECCOPY, KOTAA TOT JOJUKEH BBITIOJHUTH OMpENeNeHHYIO
oTepanuio, 1 Ha0OOPOT.

11.3.4 BpemeHnHble XxapakTepucTuKkH padorsl nopra IDMA

BpemenHble xapakTepucTuku Tpex onepauuii nopra IDMA umeroT pemaromee
3HAYEHHeE ISl CONPSUKEHNMS MPOLeccopa ¢ XOCT-MaIIMHO. DTH onepauny BKIIOYaioT:
* (pukcario agpeca BHyTpeHHeH MaMATH;
* CUUTBIBAHME AAHHBIX Yepe3 nopT IDMA;
* 3amuch AaHHbIX Yepe3 nopt IDMA.

[NoapoGHoe omrcaHye BPEMEHHBIX XapaKTepUCTHK Ka)KIOI W3 BBIIIEHA3BAHHBIX
oTIepalyii JaeTcsl B CAEYIOIMNX pa3aenax.

11.3.4.1 Huka ¢pukcauuu aapeca

XocT-MalliHa THIIET HadyabHBIA aapec W TUM TAaMITH, K KOTOpOW
OCYILECTRAAETCA PAMOH JOCTyN (MaMATH AaHHBIX, DM, nnm maMaTi nporpammsl, PM) B
TedeHne TeJoTo INKIa. DTOT IUKI (UKCAlNH ajapeca COCTOWT W3 CIEYIOINX IIaros,
ToKa3aHHbIX Ha puc. 11.9:

1. Xocr-mMammHa yOexmaercs, 4yro Ha Juaun |ACK ymepxkuBaeTcss HHU3KOe
HarnpsKeHue.

2. XocT-MamipHa BhICTaBNsgeT curHansl AL u IS, koTopble ykaselBaroT
npotieccopy ADSP-2181, uro oH momkeH 3adukcupoBaTh HavyalbHBIN aapec BHyTpeHHeH
TMaMsTH, TlepefaBaeMblii 110 JWHWAM MIWHBI agpeca/mandeix [AD15-0, B peructpe
ympasiieHust moptrom IDMA.

3. Xocr-mMammiHa BBIBOOWT HadalmbHBIH aapec (OwuTel 0-13) w THIT mamsTH, K
KoTOpoii OymeT ocymrecTeieH AocTymn (out 14) mo jgwamsm [AD15-0. (But 15 momken
OBITH paBeH HYITIO).

OO6parnTe BAWMaHWe, YTO B TeUeHWe Bcell omepaunw (Wkcamnw aapeca Ha

BeiBogax IRD u IW RynepxuBaercs BbICOKOe HampsikeHHe (JIMHUM HE aKTHBHBI).
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IACK

L,

Puc. 11.9 Lk ¢pukcannn agpeca NpH NpsiMoM J0CTyTe K BHyTPeHHell mamMaTH

IIpumeuaHue: HavyanbHbll aapec W THUM NaMATHU, K KOTOPOM OCYLIECTBASETCS MPSIMOi
JOCTYT, MOTYT OBITh 3alMCaHbl B PETHCTp ympaeleHus moptrom IDMA kak Xoct-
MawmHoM, Tak u ADSP-2181. Tlpu ocyluecTBieHMM AOCTyNa K MNAMSATU AAHHBIX
npoueccop ADSP-2181 aBroMaTMyecKM MHKPEMEHTUPYET aapec Mocie KaKIOoM
oTepanvy 4TeHNS WM 3amucu dyepe3 mopt IDMA (cioBa pazpsaHocThio 16 6mt). B
ciyqae oOpameHuss K TMamsITH [pOrpamMMbl, TIPOLECCOp TaKkKe MPOU3BOIMT
aBTOMATHYECKOE WHKPEMEHTUPOBAHME apeca, HO Yepe3 KaKble ABE ONEpalrd YTCHHs
wnu 3amcy gyepes mopt IDMA (cnoBa pa3psaHOCThIO 24 OuTa).

IMpeaynpexaenne: W mpomeccop W XOCT-MallMHa MOTYT 3adaTh HayallbHBIN anpec
TOCPEICTROM 3allMCH B perucTp ympariaeHus moptoM IDMA. Tlpm 3Tom mpoueccop
ADSP-2181 we momkeH oOpamarscs K perucTpy ympaelenws moptom IDMA
OJTHOBPEMEHHO C 3aMNChI0 COAEPKIMOTO 3TOTO PETUCTPA XOCT-MAIIWHOM; TTOCKOIBKY 3TO
MOJKET MPHBECTH K HEeMPEeACKa3yeMbIM MOCIEICTBUSIM.

11.3.4.2 Joaruii nuka yreHus: yepe3 nopt IDMA

XocT-MaliiAa  CUWTHIBAET  COAEpP)KWMoe  S9eHkW  BHYTpEeHHel  maMsaTH
mponeccopa ADSP-2181 wcrone3ys mpu 3ToM moiruii OWKI 9TeHus depe3 nopT IDMA.
DTOT IWKIT YTCHNS COCTONT W3 CIICAYIOMNX otieparmit (cm. puc. 11.10).
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1. Xocr-mammHa yoexnaercs, uto Ha muauN |ACK yaepkuBaeTcs HU3KOE HAMpsDKEHUE.

2. Xocr-mammHa BbicTaBigeT curHansl |IRD u |S, koropble yka3wsiBaroT
npoueccopy ADSP-2181, 4To OH [AOMKEH TNOMECTUTb COAEPKUMOE SUYEHKH,
HaxoAsUlelcsl MO0 yKa3aHHOMY BHYTPEHHEMY ajpecy Ha JIMHWM MIWHBI agpeca/TaHHbIX
IAD15-0.

3. TIpoueccop ADSP-2181 caumaer curHan |ACK, 4To cIy’KuT yka3aHueM Ha
OCYIIIeCTBICHHE BBIOOPKH TpeOyeMbIx NaHHbIX. [Ipy MOBTOPHOM BBICTaBJICHMH CHTHAja

IACK Tpebyemble TaHHBIE BHIBOAATCS TI0 IIKWHE aapeca/maHAbxX [AD.

4. Xocr-mammHa ompenensiet, uto Ha JuHuM |ACK cHoBa ynepskuBaercs
HU3KOe HampspkeHuwe, W cumuthiBaeT ganHeie (READ DATA) ¢ mmHB anpeca/maHHBIX

(marm TAD15-0). Tlocme cumThiBaHMS NTaHHBIX XOCT-MalllWHA CHUMaeT curHaiel IRD u

IS.
OOparuTte BHUMAHWE, YTO B TSUCHUE BCEll OMEpaliiil CYUTHIBaHUS Ha TuHUN [AL

yaepxuBaeTcsi Hu3koe, a Ha JuHuM |W R - Bbicokoe HampspkeHWe (CHUTHAIbI He
BBICTABJICHBI).

[Tpamoe obpaiieHne K BHyTPEHHEH MaMATH MPOLEccopa BO3MOKHOE TOJIBKO Ha
rpaHMLAaX KOMaHAHbBIX LUKIOB "KpazeT" OAMH LMK Mpoueccopa. B nyuiem ciyuyae
CUMTBHIBaHUE 16-pa3psAdHOTO CIIOBA TIAMATH JAHHBIX WM MEPBBIX 16 OWUT croBa mamsTH
MporpaMMbl 3aHMMaeT 2,5 mukiIa, B XymmeM - 3,5 mukma. OguH 1wk Tpedyercs i
CHUHXPOHU3ALUH, OAUH - ISl YTEHUs BHyTPEHHE! amMsTi, a OCTaBIIAsICS TTOJIOBHUHA IMKJIA

yxoauT Ha BbicTaBneHue currana |ACK. Ipu 3TOM MOXeT moTpebOBaThCS eIme OAuH
LUK CUHXpOHM3aunyu. TakuMm 00pa3oM, BpeMs CUWTHIBAHMA HAHHBIX W3 BHYTpPEHHEH
MaMSTH OTIPEAENETCS CAeLyIOIUM 00pa3oM:

JIYUIIWi cJrydaii:

1 UMK (CHHXPOHH3AIMN) + | LMK (4TEHHS U3 BHyTpeHHel mamsatw) + 0,5 mukna (seictasnenne |ACK) =

2,5 nukaa
XyAIHii cayJai:

1 ok (cuaXpoHn3arms) + | Wik (cHHXpoHM3ams) + 1 MK (4TeHHe U3 BHYTpeHHel mamsath) + 0,5 mukma

(BBICTaBIICHIE |ACK) =3.5 nuKIa

CunThIBaHWEe BTOpPOH TOJOBWHBI 24-pa3psaAoro cJoBa TIPH OOpalleHnH K
TaMsTH TIPOTPaMMBI He TpeOyeT MOTIONHWTENHLHOTO O0palleHnst K BHyTpeHHeH TaMsTH,
He 3aBHCUT OT TPaHUIIBl KOMaHIHOTO [IMKJIA U 3aHNMaet 1,5 v 2,5 nuka.

B paccvmompennbix @vlite CIyHasx HNpeononazanocs, umo cucmema 6Oydem
pabomame 6e3 3asucanuil U OCManogok. TIpWIWHBI W YCIOBWS OCTAHOBOK BO BpeMs
psiMOTO OOpallleHNs] K TIaMsATU paccMaTpUBalOTCS B pasfene ""YkpaleHHbie" HUKIbI,

TIPUOCTaHOBIIEHNE oOpatmenns k maMsatv 1 curAar IACK™.
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T \
Mpenbloyiwme CuntbiBaeMble
IAD13-0 <>< p,aHHt¥|e X AaHHble

Puc. 11.10 Joaruii unka urenus yepe3 nopt IDMA

IpeaynpexkaeHue: eciu LUK (UKCALUU aAPECa WU 3alUCh B PECUCTP YNpPaBSHUs
noptom IDMA mnpoueccopom ADSP-2181 npoucxoadar mocie CUWTBIBAHUS MEPBOI
TIOJIOBHMHBI CJIOBA MAMATH TporpaMmsbl (16 OUT), BTOpas TOJOBMHA 3TOTO CIOBa OyneT
MOTepsiHa, W TPOLECCOP BBIMIOJHUT Clefylommee oOpalieHre K BHYTPEHHEH MaMsaTH Mo
HOBOMY ajipecy.

11.3.4.3 Koporkuii nuk1 yrenust yepe3 nopt IDMA

XocT-MallMHA ~ CUUTHIBACT  COAEPKMMOE  s4eHKM  BHYTPEHHEW MaMsaTh
npoueccopa ADSP-2181 ¢ wucnonb3zoBaHMEM KOPOTKOTO LMKIA YTEHUS 4epe3 MOopT
IDMA. DTOT UMK 9TeHUS COCTOUT U3 CIIeAYIOIUX omneparuii (cM. puc. 11.11).

1. Xocr-mammHa ybexmaercs, uyto Ha quanm |IACK ymepxuBaercs HHU3KOE
HarpsKeHUe.

2. Xocr-mamnHa BeicTaBiseT curHansl IRD u IS (Hu3kuii ypoBeHb), yka3bBas
ADSP-2181 nomMecTuTb coaepkUMOe SYEHKM C yKa3aHHbIM aIpPECOM Ha JIMHUUW LIHHBI
anpeca/mannsix [AD15-0.

3. ADSP-2181 cummaer curHan |IACK, dro yka3siBaeT Ha OCYIIECTBICHUE
BEIOOPKH TpeOyeMbIX TaHHBIX.

4. Xocr-mammHa omnpenenser, yro Ha JuHud |ACK yaepkuBaeTcst BbICOKOE
Harpsbkenne U cumthiBaeT gaHHble (PREVIOUS DATA) ¢ mmHBI anpeca/maHHbIX (JTMHAN
IAD15-0) do Toro, kak Tpebyemble naHubie (READ DATA) OyayT BbiBe[€HbI MO JUHUSIM

mwmHbEl aapeca/manHbix [AD - we moxwumasce BeicTapnenwsi curHana |ACK mporeccopom

ADSP-2181. TTocne uTeHus TaHHBIX XOCT-MAallHA CHUMAET curdaisl IRD u IS.
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XOCT-MalnHA A0/DKHA BBINOJIHUTH OJHY "XOJIOCTYKO'" ONEPALMIO CUHMTBIBAHUS,
anst Toro, 4ro0wl mpoueccop ADSP-2181 ycmenm moMecTHTh MEpBOE CIOBO JaHHBIX
(PREVIOUS DATA) na mmmHy aapeca/maHuabix (muanu [AD15-0).

OOparuTte BHUIMAHUE, YTO B TSUCHUE BCell OMEpaliiil CYUTHIBaHUS Ha TuHUN [AL

yAepkuBaeTcsi Hu3Koe, a Ha nuHuu |W R- Bbicokoe HamnpsikeHne (00e HeaKTHBHBI).

JnvHHBIE W KOPOTKME ULMKJIbl uTeHus uepe3 nopt I[IDMA  ssastoTcs
aNbTepHATUBHBIMU CMOCO0aMU peanu3aunyl nepefad JaHHBIX TPH MPSIMOM JOCTyTe K
naMaTi. KOpoTKve ULMKIBI TONe3Hbl MUl XOCT-MAIIWH, O00JaJalolyX JOCTaTOYHBIM
ObIcTpozeiicTBMEM [UIl COBEPIUEHMS] TaKUX OOpalleHWi K MaMATH Ipoleccopa, B TO
BpeMs KakK MJMHHbIE LWKJIbl YTEHWS TPELOCTABIAIOT OOJbIe BpeMeHH padoTarolnuM
MeAJIeHHO XOCT-MalIUHAM.

Hcnons3zoBaHre KOPOTKMX LUKIOB YTEHHS MOXKET HHTEPIPETUPOBATHCS Kak
UCTIONB30BaHNe Oy(epa MaHHBIX, COCTOSIMIETO W3 OnHOU sueliku. Ilpu padore ADSP-
2181 B MyImbTHIIPOLIECCOPHON CHCTeMe 3TOT Oydep SBISETCS OJHUM M3 BO3MOXKHBIX

cnoco0oB u36aBUTHCS OT CBsi3bIBaHMS 1MHBI [AD (oxuaanus curnana |ACK).
Hpenynpexaenue: eciy IUKT (UKCALMU afpeca WK 3alUCh B PErUCTp YIpaBJICHUS
moptoM IDMA mnpoueccopom ADSP-2181 mpoucxonstr mocne CUUTHIBaHHA MepBOil
TIOJIOBWHBI CIIOBA TTAMSATH TiporpamMmbl (16 OWT), BTOpast TIOJOBWHA 3TOTO CIoBa OymeT
ToTepaHa, W TPOLECCOp paccMaTpUBaeT CIEOyIOLINe TOChITaeMble XOCT-MAaIlWHON Mo
MWHe a/ipeca/MaHHBIX TaHHble Kak HOBOE COAEPKWMOE PETHCTpa YNpaBIeHWS TIOPTOM
IDMA.

T\ \

Mpenbioywme
IAD15-0 \‘ ; [aHHblE /‘

Puc. 11.11 KopoTkuii uuka yreHust yepe3 nopt IDMA
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11.3.4.4 Joaruii nuka 3anucu 4epe3 nopt IDMA

XocT-MalllMHA 3aMUChIBAET COAEP)KUMOE TUEHKN BHYTPEHHEH MaMATH UCTIONb3Ys
JUIMHHBIA LMK 3anucu yepe3 nopT IDMA. DTOT umMka 3aMMCU COCTOMUT U3 CIEAYHOLIUX
omepanuii (cMm. puc. 11.12).

1. Xocr-mammHa ybexmaercs, uto Ha quann |ACK ymepxuBaercs HHU3KOE
HarpsKeHUe.

2. Xocr-mammHa BeicTaBiaser curHanel IW R u IS (Hu3kuii  ypoBeHs),
yKkaszbiBarolue, 4yto npoueccop ADSP-2181 nmomkeH 3anucaTh AaHHbIE, MEpeNaBacMbie
1Mo JIMHWAM IOWHBI aapeca/maHHeix [AD15-0, B sueliky BHyTpeHHEH TaMATH IO
Ha3Ha4eHHOMY ajfpecy.

3. ADSP-2181 cuumaer curnan |ACK, dro ykaspiBaeT Ha OIMO3HAHUE
OTICPAIINH 3aMUCH.
4. XocT-MaluHa BRIBOAWT JAaHHKIE TT0 MKHE anpeca/nanHbix [AD.

5. Mponeccop ADSP-2181 nosropno BeicTaBnseT curHan |IACK, ykaspiBas Ha
¢ukcarmo 1aHHbIX Ha TUHUAX [AD15-0 mwHb! anpeca/maHHbIX.

6. Xocr-mammHa yoOexnaerca, uro Ha jguauM |ACK cHoBa ynepkuBaetcs
HU3KOE HanpsDKeHWe, MpeKpallaeT BbIBOAWTH AAHHbIE MO INMHE aJpeca/IaHHBIX MOpTa

IDMA u caumaetr curHaimsl |IW Ru |S (3aBepmiast monruit Wk 3amucu 4epe3 MOPT
IDMA).
OO6paTnTe BHUMaHWE, YTO B TEUCHHE BCEH OmMepamnvy 3amucu Ha BbiBoae [AL

yaepxuBaercsi Hu3zkoe, a Ha JuHuM |IRD - Bbicokoe HampsokeHue (o0e JMHUM
HEaKTHBHBI).

IACK —\_/ \
IWR —\
IAD15-0 mm HaHHble

Puc. 11.12 Joarnii uuk. 3anucu yepes nopt IDMA

2]
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[Mpumeuanwe: st onepanyy 3amvcy cIoBa B MaMsATbh MPOrpamMMbl TpedyeTcs ABa LUKIa
3anucu uepe3 nopt IDMA. TIpoueccop ADSP-2181 noareep:knaet 3anuch nepBbix 16
(cTapmux) OGUT cIOBa MAMSATH MPOTPAMMBI TOCIE WX BPEMEHHOM (hUKcalmu He odcudas

rpaHuibl KoMaHaHOTO Iwkia. [Ipomeccop ADSP-2181 we BrictaBiser curnama [ACK
TOCTIe 3aIiCH BTOPOi TIOJIOBUHEI CIIOBA MAMSITU MPOTPAMMBI (MITH 3aTHCH CII0BA TIAMSTH
JAHHBIX) 00 MNOAHO2O 3ABEPIICHUS ONEpalud 3amucyd BO BHYTPEHHIOK NaMATh U
roroBHocTu nopta IDMA « crnenyrolueli nepeaauye.

Mpenynpexaenue: 119 3aMUCA JaHHBIX € XOCT-MAIlWHBI BO BHYTPEHHIOK TaMSATh
TpoTpaMMBI  TpeOyeTcsl aBa IMKJIA 3amicw depe3 mopT IDMA (24-paspsimHoe CIIOBO
miepenaetcs uepes 16-pa3psaaerii opt). Ecou muka (wkcarmi aapeca WM 3amlnch B
peructp ynpaBineHus moptom IDMA mpomeccopom ADSP-2181 mpomcxonmsat mocre
3aMncy NMeproi TONOBWHEI CJI0BA MAMATH MporpaMMel, TopT IDMA TepsieT cl1oBO namMsTh
MpoTrpaMMBl, a COAepKUMoe BHYTpeHHell mamatn mponeccopa ADSP-2181 ocraetcs
HEeW3MeHHBIM. Bo Bpems clieqyroluX omnepanvii YTeHus WIK 3anuch depes nopt IDMA
UCTIONB3YeTcd aapec COTJIacCHO OOHOBIEHHOMY COAEPKMMOMY perucTpa yIpaBlIeHUs
moptom IDMA.

11.3.4.5 KopoTkuii nuk. 3anucu

XocT-MalnHa OCYIIECTBIACT 3amMich A4eiiki BHyTpeHHeH MaMsATH Mpoleccopa
ADSP-2181 c ncrions3oBaHWeM KOPOTKHUX LIAKJIOB 3amuch yepe3 mopt IDMA. DToT mmkn
3aTACH COCTOUT M3 CJIeMYIOINX omepartiii (cm. puc. 11.13).

1. Xocr-mammHa yOexmaercs, uro Ha Juaun |ACK ymepxkuBaeTcss HHU3KOe
HarnpsKeHue.

2. Xocr-MamuHa BeIcTaBnsgeT curHaidsl IW R m IS (Huskuli ypoBeHsb),
yKasbpiRaomue, uto mporeccop ADSP-2181 gomken 3ammcaTe maHHBIE, TiepeaaBaecMbie
Mo JIWHWSM TOWHBI anpeca/manHbix 1ADI15-0, B sdeiiky BHyTpeHHell TamsTH TIO
yKa3aHHOMY aJpecy.

3. ADSP-2181 cuumaer curHan |ACK, urto yka3biBaeT Ha OIO3HaHNE
oTiepalyn 3amicn uepes nopt IDMA.
4. XocT-MalvHa BEIBOANT JaHHbIE M0 MUHE aapeca/TaHHbIX [AD.

5. Xoct-mMammHa cHuMaeT curHaidsl IW R u IS 3aBepmas KOpOTKWid IIMKI
3aMHCH.

6. IIponeccop ADSP-2181 ompenenset, uro Ha BeiBogax IW Rwu IS cHoBa
YCTAHOBWIIOCH BBICOKOE HampshkeHWe, (WKCWpyeT HaHHbIe Ha IIWHE ajpeca/TaHHbIX.
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7. XocT-MalvHa OCTAHABAMBAET BBIBOJ AAHHBIX MO JIMHHWAM ILOWHBI anapeca/
nmaHaeiX [AD15-0 mpu BBIIOTHEHUH BCeX TpeOOBaHUI K BPEMEHHBIM XapaKTEPUCTUKAM
KOPOTKOTO LIUKJIA 3aTHCH.

OOfpaTtTe BHUMaHWE, YTO B TEUCHHE BCelf Omepaluy 3amick Ha BbBome IAL

COXpaHseTCs Hu3Koe, a Ha BeiBozie |RD - BeicoKoe HanpsukeHue (00e JTMHNUY HeaKTHBHEI ).

= \
TR/
v YRKORHN 2 XXX

Pnc.11.13 KopoTknii nukJ 3anncn depes nopt IDMA

IlppMeuanue: mId 3alUCH OJHOTO CJIOBA BO BHYTPEHHIOIO IIAMATH IIPOrPaMMBI
nponeccopa ADSP-2181 Tpebyerca nBa mmkia 3amich depe3 nopT IDMA. Ilpoueccop
ADSP-2181 noaTsep:aaeT 3amuch MepBbIX (cTapimx) 16 OUT clioBa MaMATH MPOTPaMMBI
Tocie UX BPEeMeHHOI (UKcaln, e oxcudas epaHulbl kKoMaHIHoro Iukna. [Tporeccop

ADSP-2181 ne BoictaBnsier curHasia |IACK mocne 3amicw BTOpO# TIONOBWHBI CIIOBA
TMaMATH TIPOTPaMMBI (WITM BCETO CJIOBA TIAMSATH HAHHBIX) 00 HOIHO20 3aBEpPIIEHWS
oTiepalny 3aMucy 1 ToToBHOCTH opTa IDMA k cnemyroineit mepenade.
Ipeaynpexxaenue: ecnu Uuka (UKCALMM aipeca W 3amuch B PETHCTP YNPaBIeHUA
noptom IDMA npoueccopom ADSP-2181 npoucxoast nocie 3anucu nepBoil NoJOBUHbI
CJioBa B MamsTh mporpammbl, TO nopt IDMA TepsieT nepByrO MOJOBHHY CJIOBA MaMATU
nporpammel. Cremyromye nepefaBaeMble JaHHble OyIyT BOCIIPUHATBI IIPOLECCOPOM KaK
TiepBast MOJOBMHA CIIOBA MAMSATH POTPAMMBI.

Kopotkne u ponrue uuknel 3anucu uepe3 nopt IDMA wumenoT oaHO
CYIIECTBEHHOE OTINuMe. JIMHHBIE LUKIbl 3aMUCH TOAAEPKUBAIOT XOCT-MALIMHbBI
(Mpouieccopbl WM CTIELMAIN3UPOBAHHBIC WHTETPalbHbIE CXEMBI), I  KOTOPBIX
CYIIECTBEHHO TOATBEPXKICHWE 3aBEPIUCHUs] 3amvMcu JaHHBIX. Ecinm  XocT-MallnHa
Hy)KJaeTcd B MOATBepXkAeHuMW, uto npoueccop ADSP-2181 3anmcan naHHble, ciemyer
WCTIONB30BATh JOJITHE LUKIIbI 3AMUCH.
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KopoTkue LMKIbI 3aMUCH MO3BONIAIOT XOCT-MALIMHE YAepKUBAaTh JAHHBIC HA LIWHE
IO TEX TOp, TOKa OHW HE OymyT 3a(UKCHPOBAHBI, a 3aTeM INWHA MOXET OBITH
ocBoOoXeHa. Mcrnonp3oBaHne KOPOTKMX LHMKIOB 3aMUCH B MYJBTHIIPOLECCOPHBIX
cUCTeMaX SIBIISIETCS OJHWAM W3 BO3MOXHBIX CIOCOOOB m30exkaTh 3aTopa ImuHBI [AD

(oxumanus curnama |IACK). KopoTkue IMKITBI 3aMUCH TakKe TMOJIC3HBI MPH padoTe ¢
TaKMMHU XOCT-MalIMHaMH, 6LICTp0I[eI7ICTBI/Ie KOTOPBIX AOCTATOYHO AT KOPOTKHX LUAKIIOB
3aMucH, HO KOTOpble HEe MOTYT OCYLIECTBUTh OOpallleHWe K MpOLeccopy Mpu

HeBbicTaBieHHOM curHae |ACK (korma mpoucxXoasT OCTaHOBKH).

11.3.5 HauyaabHas 3arpy3ka 4epe3 nopt IDMA

ITIpoueccop ADSP-2181 nopaepkuBaeT HAYAIBHYK) 3arpy3Ky uepe3 NopT
IDMA. [T 3arpy3ku 4epe3 nopt IDMA tpebyeTcst coOmomaTh CIeayONIyo MpoLeaypy:

* nepesanycrute npoueccop (Boictaute curian RESET);
* yctanoBute MMAP pasHbiM 0, a BMODE - | mng HauampHOI 3arpy3ku depes MmopT
IDMA;

e cyumure curdan RESET;

* BBITNIOJIHUTE OMNEPALMIO 3arpy3kd BHyTpeHHeil mamaru npoueccopa ADSP-2181 uepes
nopt IDMA; BbINOJIHEHKE MPOrpaMMbI MPH 3TOM OTKJIAJBIBACTCA A0 3alUCHU HyJIEBOTO
anpeca mamsatu nporpammbel  PM(0x0000); mpoieccop OTBeuaeT Ha YHPABISIOLINE

curHansl nopra IDMA: TAL, E, IWRwu IRD um BblHAaeT CHrHAN MOATBEPKICHUS

IACK Takum e 00pa3oMm, Kak 1 B CTydae JpyTHx rnepeaad AaHHbIX yepes3 nopT IDMA;

* 3amMIIWTe JaHHBIE B saeiiky mamsta PM(0x0000) o Hadana BBITONTHEHHUS IPOTPAMMEL.
MMpeaynpexkaenne: yoeauTech, 4TO Bbl MPABUIILHO 3arpy3miid BCe HEOOXOAMMbIE sUEHKH
TAMSITA 00 3aIACH TaHHKIX B sueiiky PM(0x0000).

11.3.6 "YkpaneHHble' HUKJIbI, IPHOCTAHOBJICHHE 00PAIIEHHUA K
NaMsATH U curLHaja |IACK

Curnan |ACK renepupyercas ADSP-2181 mns nmoarBepkaeHHs 0e30MacHOCTH
nepenayn naHHbIX depe3 mopT IDMA. DToT curHan BeICTaBIseTCs (HU3KOE HAMPSHKEHHUE)
cpasy Imocie nepesarycka W yIepKUBaeTcs 10 TeX IMop, MOKa He HauMHAeTCs repeaaya
naHHbIx uepe3 nopt IDMA. Tlocne 3aBepiueHust kaxaoi onepauuu nopra IDMA curHan

IACK BBICTaBNAETCS TIOBTOPHO.

Urobb! ynepxath curHan |IACK (coxpaHuTb HM3KOE HANpsDKEHWE) BO BPEMs
onepauuu nopra IDMA, nocneaHuii 10MKeH 3aBepllaTh AOCTYN K BHYTPEHHEH mamMsarTu
100 3amuchlo IaHHBIX B MaMATh, TMOO UTEHWEM AAHHBIX M3 MamsATH. J{is 3Toro mopr
IDMA pomxken "ykpacTh" WK TPOIECCOPa, YTO MOXKET OBITh CHENAaHO TOJNBKO Ha

rpaHuile KOMaHgHOTO IWKMA. Taxkum obpazom, eciu cuenan |ACK we evicmasnen,
yenewHoe obpawjene xocm-mauwiunel k nopmy IDMA ne eapanmupyemcs.
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B OoJbUIMHCTBE ClyvaeB, TPaHMIbl KOMAHAHOTO LKA COBMANAIOT C KAKABIM LIMKIOM
TakTOBOTO TeHeparopa (mepuoaom curHaga CLKOUT) u nopt IDMA MoXeT 3aBepInnTh
CBOIO Tepeiady 3a TaKOH NPOMEKYTOK BpeMeHU. MIMeeTcs, 0HAaKO, HECKOIBbKO CITy4aes,
koraa mpoueccop ADSP-2181 He MoxeT 3aBepiunTh koMaHay wiu nopt IDMA He Moxer
MOJy4UTh AOCTYH K MaMsITU B TEYEHWW OJHOTO LIMKNIA TAaKTOBOTO reHeparopa. Toraa
omepanyMy NOpsSMOTO OOpalleHdns] K BHYTPEHHeil NaMATH TPHOCTaHABIUBAIOTCS TIO
CIIEAYIOIIUM TPUUUHAM.

* 3anpoc muHbl - eci ADSP-2181 oGpabaTeiBaeT 3ampoc Ha TipenocTaBIeHNe TIHHBI
BO BpeMs JIOCTyTNa K BHEWTHel mamsATH (OoBepJeifHoi maMsATH TporpaMMEl, oBepieiiHoMi
TTaMSATH TaAHBIX, 00JIACTH TTaMSTH BBOJIA/BBRIBOIA), WIIH KOT/Ia TIpOIieccop He HaXOAWTCS B
pexnme GO, BBITIOJAHEHWE MPOTpaMMBbI TPUOCTAHABINBAETCA B CepeiHe LWKIa, U
TpaHWIla KOMaHIHOTO [MKJa HUKOT/AA He Jocthraetrca. B wrore, mopt IDMA He mMoxeT

3aBEPIINTH OTIEPATMIO TIPSAMOTO J0CTYTa K BHyTpeHHel mamath n curHan |ACK Oymer
CHSIT.

¢ OOpamieHusi K BHELIHEH MAMSITH ¢ COCTOSIHUSIMHM OKHAAHHS - €CIU IPOLECCOP
ADSP-2181 BoimonHseT obpallleHHe K BHEMIHEH MaMATH C 3alporpaMMHPOBAHHBIM
YHCIIOM COCTOSTHUN OKUIAHWS, TO KOMAHIHBIW LMK He OyneT 3aBepiieH 10 OKOHYaHHA
orepanyu obpamienns k maMatu; mopT IDMA He MokeT "ykpacTs" IHKI MpoLeccopa, u

curHan |IACK Oyxet cHAT.

* HeCcKOJbKO o0pallleHHii K BHelllHell mamMsiTH - ecau mporeccop ADSP-2181
BBITIOJTHAET MHOTO(YHKLIHOHATBHYI KOMaHIy, TpeOYIOILyI0 HECKOJbKO HOCTYIOB K
BHeTITHeH TTamMsATH (BEIOOpKa KOMaHABl W3 TTaMSITH TTPOTPaMMBI, TOCTYT K TaHHBIM TTaMSATH
JMAHHBIX WV J2HABIX TTAMATH TIPOTPaMMBET), Takas KOMaHIa He MOXKeT OBITh 3aBeplreHa 3a

omnH 1wk © curHan IACK Oyner cHAT. AHaloTwaHBIM obOpazom, eciim ADSP-2181
BBITIONTHAET KOMaHOy W3 BHEIIHell MaMATH TporpaMMBbl, KoTopas WHHLMAIN3NpyeT

oOpalneHre K maMsTH BBoJa/BeiBojia, curHai |ACK Oyaer cHAT 1o 3aBepIIeHwst KA.
¢ Komanga IDLE n (xomanga IDLE ¢ yMeHbIICHHEM 4YacTOTbl BHYTPEHHHUX
TAKTOBBIX CHHXPOHMILYJIbCOB) - NOCKOJIBKY 3Ta KOMaHAa 3aMelideT BpeMs LHKIa

npoueccopa ADSP-2181, curnan |ACK MoxeT OBITH OTTIOXKEH.

e ABTOOy(epuszauusi coaep:KMMOro PperucTpoB IMOCJeA0BATE]BHOI0 MOPTa BO
BHELLHIO MAMSATH ¢ UCMO/Jb30BAHHEM COCTOSAHHUII OKMAAHHUS NMpU OOpallleHUU K
nocJieHeil - Korja OJWH W3 TIOCHeN0BaTebHBIX TMOPTOB Mpoleccopa HyKAAeTCs B
o0pallleHNN K BHELIHEel maMATH A7 aBTo0ydepu3amy U Takoe oOpalieHne K BHEITHeH
TAMATH 3aHUMACT 00Jiee OIHOTO IUKIA, epenada IDMA MOKET OBITh OTIIOKEHA.
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* Omynasunsa c¢ ucnoiab3oBannem EZ-ICE - B cimywasx, korma smymstop EZ-ICE
yIpaBigeT MOBeAECHNEM OTIaXWBaeMOW cucTeMel, mepenaun uepe3 mopt IDMA wmoryt
OBITH OTJIOXKEHBI Ha OTIpe ieNIeHHbIe MTEPHOIBI BPEMEHH.

Hcmonms3oBanwe curHana |ACK  ympomaer TpoeKTHpOBaHWE CHCTEMBI C
IA(QPOBEIM CHTHATBHBIM TIPOLIECCOPOM W TIO3BOJISSET WTHOPHWPOBATH TEpPEUHCICHHBIE
yCIIOBHSA, Korna repenaun depes mopt IDMA mpuocraHaBnuBarotcs. Ilepegaun depes
mopT IDMA OyayT OCYIIECTBIAATLCS MPaBWIIBHO, €CIU ISl TIOATBEPKACHUS JOCTyMa K

nopty IDMA 6yner wicnionb3oBarses curHarx IACK.

BBl MoeTe, 0JIHaKo, M He UCTIONB30BaTh ITOT CUTHANI, HO MONLKO 8 MOM Cyyde,
eciu bl NONHOCMBIO YEEpEeHvl, YMO 6 eauiell cucmeme He GOHUKHEM HU OOHO U3
NepeyUCiIeHHbIX YCI08Ull BO3HUKHOBEHUS OCMAHOBOK, UMY ecly mpebdyeMvie npaMbie
obpawenus Kk SHYmpeHHell naMamuy 3aumMym Oonvie epemMenu, yem abvle OCIMAaHOSKU.
YrtoObl yOeINThCS B 3TOM, BaM CIIedyeT BHUMATENbHO MTPOaHATN3NPOBaTh Ballly CHCTEMY
Ha peaMeT BO3MOHBIX YCTIOBHH BO3HWKHOBEHWS OCTaHOBOK.
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