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10.1 OB30P

B mpomeccopax cemeiictea ADSP-2100 wucmons3yercs MoOIupUIAPOBAHHAS
TapBapackast apxuTeKTypa, i KOTOPOi XapaKTepHO TO, YTO B MAMSITU JAHHBIX XpaHATCA
JaHHbIE, a B IAMATU MPOTPaMMBbI - KaK KOMaH/BI, Tak M JaHHble. Bo Bcex mpoueccopax
cemeiictBa mmeercs BHyTpenHee O3V w/wnm T13VY, Takum o6pazom, 00nacTe mamsaTH
mporpaMmbl ¥ 007acTh TMAMATH JAHHBIX YacTUYHO HAXOAATCS Ha Kpuctamwie. B
JOTIOJIHEHNE K OOJIACTAM MaMATH JAHHBIX M MAMATH MPOTPaMMBI, ¥ BCEX MPOLIECCOPOB
cemeiictBa (kpome ADSP-2181) mmeeTcs Taroke 001acTh MamMATH HavYadbHO 3arpy3ku. B
npoueccope ADSP-2181, BMecTo mamMsTh HaYaNbHOW 3arpy3KH, MUCTIONb3yeTcs OaifroBas
naMate. M Ta W npyras uwcmoib3yeTcst Uil 3arpy3kd KoJa TMaMATH TMpOrpamMbl ¢
BHEITHeTo ncTouHuKa (Hanpumep, [T13Y) npu nepesamnycke mpoieccopa.

B kaxxaom npoueccope cemeiictBa ADSP-2100 naMsath coeauHeHa ¢ ApyrumMu
(pYyHKLIMOHABHBIMYA YCTPOWCTBAMH uepe3 YeThipe BHYTPEHHWE IIWHBI: IOMHY ajapeca
namaTi naHebIX (AIL[]), muHy mnanHbX mamsati aaHHeix ([AT1[]), muHy agpeca mamsTa
nporpammel (ATIIT)  mmHy maHHBIX TamsaTd mnporpammsl (ATIIT). BHyTpeHHUe mMHBL
AIIIT u AIIJI BbIBOAATCSA BHE KpUCTAIa B BUAE €AUHON MYJIbTUILIEKCUPOBAHHOW LUIKHBI
agpeca. AHalormYHBIM o0Opa3oM, BHyTpeHHume mmumHbl [T w I Tarke
MYJIbTHIIEKCUPOBAHbI B €IUHYIO IIWHY JaHHBIX, KOTOpas BBIBOJUTCS BHE KpHCTAIIA.
IHecTHanuaTh caMmbIX CTapIIMX OUTOB BHELIHEH HIMHBI AAHHBIX MCIOJNB3YIOTCS KakK MIMHA
AT, HApyrumu cnoBamu, Dy, g ucnonbzyrorest kak I ;5 o,

B mnpoueccope nmeroTcst Tpu OTAeNbHbIE OONACTM MAMATH: MaMATh AAHHBIX,
TAMSATh MPOTPAMMBI U MTAMSITh HAYaIbHOM 3arpy3kul (Wiin 0aifToBas MaMsTh), - HA TOCTYI

K KOTOpbIM ykasbiBatoT curHaiasl PMS, DMS u BMS cootBercTBeHHO. Tak Kak LIMHBI
MaMATH NPOTPaMMBbl U MaMSITU AAHHBIX UCMONB3YIOTCS COBMECTHO, HECKOJIBKO ONepanuii
TEPeChIIKM JAHHBIX Ha TepudepuifHeie yCTPOWCTBA B TEUEHHWE OJHOW KOMAH/BI
noTpedyloT OAHOTO JIMINHEro LMKNa. Henmpon3BOOWTENbHBIX 3a/epKeK He BO3HHMKAeT
TOT/Ia, KOTAA B KaKA0W KOMaHe TpeOyeTcsi TOJIbKO OHO 00palleHne K yCTpoicTBaM BHE
KpUCTanaa W HeT COCTOSIHUN OKWAaHWs. BHelmHWe MWHBI MaMATH W YNPaBMISIOLIUE
CUTHAaJIbl BCeX MpoLeccopoB cemeiicTa, kpome ADSP-2181, nokazansl Ha puc. 10.1.

ITpu ucnonb30BaHUKM BCEX BUAOB BHEIIHEH MaMATH COCTOSHUS OXKUIAHHUSA MOTYT
TEeHEPUPOBATLCS ABTOMATHYECKH. UMCIO COCTOSHMI OXKUAAHUA - KKA0E M3 KOTOPBIX
PABHO MO AMUTENBHOCTH OAHOMY KOMaHIHOMY LUKy - IPOrPAMMUPYETCS.

B nanHO¥ rnmaBe mpWBOAATCS TPUMEpPbl CUHXPOHW3ALMKM uHTepdelica mamaTi
npoueccopoB  cemelictBa  ADSP-2100. 3Tu  amarpaMMbl  OTpa)katOT — TOJBKO
TOCIIEA0BATENILHOCTE COOBITHI [Tl KaKAOTO TPOTOKOJIA LIMHBI, pealbHble BPEeMEHHbIE
XapaKTePUCTUKHU NPOLIECCOPOB MPUBEACHBI B UX TEXHUUECKUX onucaHusx. Ha Bcex Bpe-

247



10 UHTEP®EMNC NAMSATH

MEHHBIX JUArPAMMax B Ka4eCTBE OMOPHOTO CUHXPOHU3HPYIOIETO CUTHANA UCHONB3YETCA
CLKOUT.

B koHue rnaBbl gaeTcd OTAENbHOE OmMucaHue MHTepdelica mamsTu mpoleccopa
ADSP-2181.

TakToBbIE VANVAN
ADSP-21xx "
UMNYNbLChI 14 13-0
unu CLKIN ib ]

. ADDR13-0 ] ADDR  3arpyxaemas
KBapLeBbIi XTAL -’ namaTb
PEIOHATOR] o dcikouT 24 Dys.8

—_— . nnay:
—=| RESET  DATA23-0 < 7 :D < > DATA 2764
e . - o
- BMS — cs
— o5 = 27512
«—] 5 OE
| MMAP Aq30
— ———| aoor
D23-0
SPORT 1 C:D DATA [MamaTtb
SCLK1 =) - OF nporpaMmmbi
RFS1wam RQO| WR — o WE
I'Iocneﬂoea‘Teanoe TFS1 nn TRG ] =
YCTPOUCTBO DT1 unn FO
DR1 vinm FI
|| A13-0
— F———{AP%R  MawmsTs
SPORT 0 Dosg naHHbIX
SCLKO K——>) pATA
MocnenoBaTtensHoe RFSO . 7
. TFS0 — 1 Qe
YCTpOICTBO DTo PMS — WE nepudepus
DRO DMS — S

Mpumevanue 1:

JlaHHKIi pUCYHOK HE OTpaXKaET XapaKTepUCTHKN WHTepdeiica mamstu nmpoueccopa ADSP-2181.
Mpumevanue 2:

B npoueccopax ADSP-217x, ADSP-218xu ADSP-21msp58/59 ncnonk3yeTcst BXOAHON TaKTOBKINH CHUTHAI C
gactoToit 1/2xCLKIN.

Mpumeuanue 3:

Heucrions3yeMble THHUM JAHHBIX MOTYT OBITh OTKITIOUEHBI.

Mpumeuanue 4:

JlBa cambIX cTapuiux OuTa mWHHbl AaHHbIX (D3 52) HCMOMB3YIOTCS AN JBYX CaMbIX CTaplInX OWTOB aapeca
3arpyxaemoii u3 T1T13Y mamsitu. 3710 TpebyeTest TONBKO st MUKpocxeM 27256 u 27512,

Puc. 10.1 Conpsi:kenue npoueccopa cemeiictea ADSP-2100 ¢ BHelIHeli NaMATHIO
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UHTEP®ENC ITAMSTH 10

10.2 MHTEP®EVC TAMSITH ITPOT PAMMBI

B nanHOM pazmene comepkutcsl onucanue uHTepdetiica mamsiTi mporpamMM Bcex
npoueccopoB cemeiicTsa, kpome ADSP-2181.

IIpoueccop ampecyer 16K 24-6utoBbix cnoB mamsaTH mporpamm, ao 2K nHa
KpHCTaJie ¥ OCTAIbHOE - BO BHEIIHEH MaMsiTH, UCNONb3ys JUHUK YIIPABIESHHUS, KOTOPbIS
moka3aHel Ha puc. 10.1. TIpomeccop mepemaer 14-OmToBBIE aapeca TO IIWHE agpeca
mamsata nporpamm (ATIIT), koTopas BBIBOAWTCS BHE KpPHUCTAIA 1O IMWHE aapeca TpHu
oOpalleHny Tpoueccopa K BHEMHeW mnaMaTi mnporpaMMm. KomaHAbl WiaM JaHHBIE
nepeqaTes o 24-pa3psiHoii muHe TaHHBIX namsaTt nporpamwm (JI1IT), kotopas Takxke
MYJIbTHIVIEKCUPOBAaHA BHE KpuUcTaula. B crmydae nBOiHOI BBIOOPKM AaHHBIX CHavaja
CUUTBHIBAIOTCS AAHHbIE M3 MAMSATH ITPOTPaMM, a 3aTeM U3 MaMATH JaHHBIX. BeiBoa BeIOOpa

mamaTH nporpaMMbl PMS ykaspiBaeT Ha TO, 4TO O IIWHE ajpeca Mepemaetcs aipec
MaMATH POrpaMM, U YTO 3Ta NaMsITh MOXKET ObITh BBIOpaHa.
Ha HampapneHue mepenayu yKasblBalOT ABE JIMHUU yrpaeiieHus. CUUThIBAaHUE

namsaTu (ﬁ)) M 3aMuCh B MaMAThb (W_R) MPOU3BOIUTCS MO HHU3KOMY YpoBHIO. Kak
npaBwio, PMS noncoenunsiercss k CE (kpuctamn mpoueccopa nocrynen), RD - k OE
(Bbrxon paspeinen), a WR - k WE (3anuch pazpeieHa).

10.2.1 3anuch/cunTHIBAHUE BHEIHEH NAMATH IPOrPaMM

Bo BpemMs o6pamer-mﬂ K BHyTpeHHCﬁ TMaMAaTH Ha KpUCTAJIJIE HUKAKWUX BHEITHUX

cUrHaoB He 3amyckaercsi. PMS, DMS, RD w WR ocratorcsi BBICOKUMHW (He
BBICTABIISTIOTCS); TTWHBT aipeca W JaHHBIX HaXOISTCS B TPeTheM cocTossHIN. OfpamieHie
K BHEIIHe! MaMsaTy porpaMM OCYIIECTBIISIETCS B CEAYIONIEH Mocea0BaTeIbHOCTH:

1. IMporeccop momemaeT aapec Ha muHy ATITI, koTopas MyJbTHTIIEKCUPOBaHA

BHe KpHcTala, M BeicTaBmsier PMS.

2. Beicrasnsercss RD v WR.
3. B TedyeHHe YCTaHOBIIEHHOTO TlepHola BpEMEHW IaHHbIe TMOMEIIAloTcad Ha
ITWHY JaHHBIX, CBSI3aHHYIO ¢ BHYTpeHHel mmHoi JTITT.

4. OcylrecTRIsieTcs 3aMiCh WIA CUWTBIBaHWe nOaHHeX, 1 WR (wmm RD)
CHUMaeTcH.

5. PMS canmaercs.

OCHOBHBIE IIUKJIBI CUUTHIBAHWA M 3amnuch mokasansl Ha puc.10.2A u 10.2b. Ha
puc.10.2A paccMOTpeH cilydaii, Koria COCTOSTHUSI OKUAaHNSI OTCYTCTBYIOT, Ha puc. 10.2b
0TOOpaXXeHBbI ITUKJIBI CUUTHIBAHWS W 3aITUCH MPU OJTHOM COCTOSTHUH OKHIAHUSI.
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10 UHTEP®EMNC NAMSATH

ckin —/ \ [ fo
cikour — ) [ / ‘
CIV I S—

unm
DMS

Anpec  —( —

RD ——

nny —
WR

Sxonnee T IR
BbixogHble —(:
OaHHble

3anunck/cunTbIBaHWE BHELLHEN NaMSATV NPorpaMmMbl/gaHHbIX
PWAIT=0, DWAIT=0 (cocTosiHnsi oxuaaHus He Jo6aBnsoTcs)

Puc. 10.2A 3anuch W CYNTREIBAHHE N3 MAMSITH, HET COCTOSTHHIT OKHIAHNS
CLKN —/ \ / \ / \ / \

CLKOUT —J \ / \
s\ /

nnu
DMS

Agpec  —( )
RD — r
nnm
WR

BxoaHsie  J

AVVWWWYWWWIVVWVWWVVWAWVVVVWWWWWVVUVWVVVIA
AdaHHble

BbixogHble ( \
[aHHble /

3anuck/cunThIBaHME BHELWHEN NaMATU NPOrpamMmbl/AaHHbIX
PWAIT=1, DWAIT=1 ( no6aBnsieTcs 0HO COCTOSIHUE OXMOAHWS)

Puc. 10.2B6 3anuck U cYNTHIBAHHE U3 MMAMSATH, OJJHO COCTOSTHIE OKHUIAHUS
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UHTEP®ENC ITAMSTH 10

Unrtepdetic maMsaTa mporpaMM MOXKET TeHeprupoBaTh oT 0 10 7 cOCTOSHEMN
OXWIAHWS U1 BHEIIHETO 3aloMWHarolero yctpolictTea. COOTBETCTBYyOIIAs Tpymma
paspsamor (PWAIT) B perucTtpe ympaBIeHWS CHCTEMOI TporpaMMUpPYeT COCTOSHUS
OXXWJaHWg, 49TO MOXHO BHAeTh Ha puc. 10.3. Tlocnme mepesamycka MO YMOJIYaHWIO
YCTaHaBINBAETCA CEMb COCTOSHUIT 0KWAAHUS IS 0OpalleHns K MaMsATH poTpaMM.

Peructp ynpapiaenus cuctemMoii
0x3FFF

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

N—r

PWAIT ( cocTosiHus! oxunaanus
npu obpalleHnn K namaTm
nporpammel, N0 YMONYaHuio - 7)

Puc. 10.3 T'pynna pa3psiioB coCTOSHHUIT 0:KHIaAHUS TAMATH MPOrpamMM B pernucTpe
YIIPaBJICHUS CUCTEMOM

10.2.2 Kondurypanum namMsiTu nporpamMmm

Bo Bcex mpomeccopax cemeiictBa, mMmerommx O3V, (kpome ADSP-2181),
00J1acTh TTAMATH TIPOTPaMM 0TOOPaXKAETCS B OHOM W3 IBYX BO3MOYKHBIX KOH(PHUTYpaITHii,
B 3aBHCUMOCTH OT COCTOSHUS BbIBoja MMAP. D1i xoH(UTYpanwy MpuUBEICHBI HA PHUC.
10.4 s mpotuieccopos ¢ 2K pHyTpenHeilt mamsati nmporpammsl (ADSP-2101, ADSP-2111,
ADSP-2171, ADSP-21msp58) m Ha puc. 10.5 anms mporeccopoB ¢ 1K BHyTpeHHeit
mamsaTe nporpamMmel (ADSP-2105 u ADSP-2115).

ITpu MMAP=0 BHyTpeHHee O3V 3anumaer 2K clOB HauuHasg C HYJEBOTO
agpeca (0x0000). B nanHOli KoH(WTrypamnu WHHLOWATW3AIMSA HAYabHOW 3arpy3Kd

MPOKMCXOIUT aBTOMATW4eCKH mocne cHstust curHana RESET (kak pasbscHsercss B
pasnene "HMHATepdelic maMsaTH HAYATBHOU 3arpy3Ku).

ITpu MMAP=1 cnoBa BHeWIHe# MamATH MPOrpaMM HAUYMHAIOTCA C HYJEBOTO
aapeca (0x0000), a sayrpernee O3V 3anmmaet 2K cnoB, HaumHast ¢ agpeca 0x3800. B
Takol KOH(Urypauuyd nmaMaTh NPOrpaMM HE 3arpyKaeTcsi, HO MOXXET CUUTHIBATHCA W
3aMrchIBaThCA MO YNPaBJIeHWeM MPOTPAMMHBIX CPE/ICTB.

B obmacT mamsATH MporpaMM MOXKeT COIEPKaThCs TF00ass KOMOMHAIAS KOMaH/T
U gaHHbIX. Penaktop cBsizeld mpoueccopoB cemeiictBa ADSP-2100 ompeapensier, Kyna
TIOMECTUTD MepeMEIIaeMblii KO MPOTpaMMbl U CETMEHTBI AaHHBIX. [ KaKaoro Momyis
WIN CTPYKTYpbl IAHHBIX, MOXKHO 3a7aTh aOCOMIOTHBIN aapec, BKIKOYAs sUSHKH
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10 UHTEP®EMNC NAMSATH

A1 KOJA BEKTOPOB Mepe3amycka M MpepelBaHuil. BekTop nepesamycka XpaHWUTCS B
namstu nporpammbl no aapecy 0x0000. fueliku, B KOTOpPBIX COIAEPKATCS BEKTOpa
npepbiBaHuii, npuBoasTes B [Tpunoxenun D.

ADSP-2101
ADSP-2111
ADSP-2171 ADSP-2105
ADSP-21msp58 ADSP-2115
BryTperree | 0X0000 0x0000 Brypennee 03y] 0¥0000 0x0000
o3y a 1K
2K BHNEY Saouae-
2
3arpyxaetcs u3 — T A
e Ox03FF
BHELLHeW 3arpyxae-
MO N — BHeluHsis %%’ﬁgg{'ba“ 0x0400 BHeluHsA
OXOBOO namMmaTb 1K namMmaTtb
X OXO7FF
14K 0x0800 14K
BHewwHan BHewHas
BHyTpenHee | OX37FF
namsTb OX37EF namsTb YOPSy 03800
0x3800 1K
14K BHyTpeHHee 14K PesepsHasi | 0X3BFF
2§y obnacTb 0x3C00
OX3FFF OX3FFF Ox3FFF LS OX3FFF
MMAP=0 MMAP=1 MMAP=0 MMAP=1
HeT 3arpysku 13 BHeLLHeN HeT 3arpy3ku 13 BHeLUHei
3arpyxaemoii namaTn 3arpyxxaeMoil namsTn
Puc. 10.4 Kondurypanus namaTu Puc.10.5 Kondurypauus namatu
NporpaMm (BHyTpeHHee IIporpamm (BHyTpenuee O3Y
03Y 2K ca0B) 1K cji0B)

Buytpennee O3Y mporpamMMm o0janaeT AOCTATOYHBIM OBICTPOACHCTBHEM IUIS
U3BJICUHCHUA KOMaHI U JAHHBIX B TOM K¢ LHUKJIC, UTO UCKIHOYACT HeO6XO)II/]MOCTB B K3III-
namsitu. ClieloBaTeNIbHO, €CJIU MPOLEeCccop padoTaeT, UCTOJB3YS TOIbKO BHYTPEHHIOK
aMsTb, OH MOXECT B KaXXKJIOM LHKJIC BLI6I/]'paTI> JABa ONCpaHAad U CICAYIOIIYIHO KOMAHAY.
OH TakXKe MOXKET OCYIICCTBIIATh BRIOOPKY JIMOO OHOTO OTepaH/a, W00 OTHON KOMaH/IbI
13 BHEIIHEH namsaTy 6e3 U3MEHEHUH ero pabounx XapakTEePUCTHK K XyALIeMY.

10.2.3 Kondurypanuu I13Y nporpammel

B npoueccopax ADSP-2172 u ADSP-21msp59 umeercsi nporpammupyemoe ¢
nomotnbio  portomadnonor I13Y. Kondurypammm mamsaTet mporpamMm A ITHX
MpOLIECCOPOB Moka3zaHbl Ha pucyHkax 10.6 u 10.7, coorBerctBeHHo. B ADSP-2172
nmeetcst 8K cnos I13V, B npoueccope ADSP-21msp59 - 4K.

I3V npoueccopo ADSP-2172 u ADSP-21msp59 aktuBuzupyercs mnyTem
ycranoBkn O6mta ROMENABLE B peructpe ynpaBieHUS COCTOSIHUSMHU OXKWATAHUSL
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mamsaT gaHHbX (o anpecy DM[OX3FFE]). Ecnu stor Out paseH 1, To mpu aapecannm
TAMSATH TIPOTPaAMM B YKa3aHHOM JHanazoHe OyIeT MoNydeH I0CTyM K BHyTpeHHemy [13V
Ha kpucramie. Ecmn 6ur ROMENABLE pasen 0, To mpu agpecarmi mporpaMM B
YKa3aHHOM Juana3oHe OyAeT MOdydeH IOCTyN K BHEIIHEH NaMsATH mporpamm. 3a
HCKIFOueHreM Toro ciydast, korna # MMAP # BMODE pasust 1, 6ur ROMENABLE
coaepskut 3HaueHue 0 mocie nepesamnycka.

BHyTpeHHeeO3Y| 0x0000 BHelwnas 0x0000 BHyTpeHHee He-| 0x0000
2K 3arpyxaemoe ”%T(ﬂTb
U3 BHeLLHeN 3arpyxaemoe
namsiTv
0x07FF 0x07FF 03y 2K Ox07FF
BHyTpeHHee | 0x0800 BHyTpeHHee | 0x0800 BHXTpeHHee 0x0800
neperiporpammm- neperporpammu- nepenporpammu-
pyemoe l13Y 8K pyemoe 13y 8K pyemoe [M13Y 8K
(ROME]IJ\iIAMBLEﬂ) ROMﬁIJ\lIAl\/lBLE-U (nocne nepe-
BHeLLHss %H,\f;"-':'rﬂﬂg'}( 3anycka
(R%?VI'\QEXBLEE(J) (ROMENABLE=0) ROMENABLE=
Ox27FF 0x27FF
O0x27FF BHelwHssa 0x2800 BHelUHsS 0x2800
BHelwHss 0x2800 | namsaTs 4K Ox37FF
namsTs 6K X
BHyTpeHHeeO3Y| 0x3800 namsTb 6K
0X3FFF 2K OX3FFF Ox3FFF
MMAP=0 MMAP=1 MMAP=1
BMODE=0 unu 1 BMODE=0 BMODE=1

Puc. 10.6 Kondurypanuu mamaTu nporpamMm nponeccopa ADSP-2172.

MN3Y goctynHo=1
MMAP=0

M3Y noctynHo=0

MMAP=0

MN3Y poctynHo=1
MMAP=1

MN3Y poctynHo=0

MMAP=1

Puc. 10.7 Kondurypauun namsatu nporpamm npoueccopa ADSP-21msp59

BHyTpeHHeeO3Y| 0x0000 [BHyTpeHHeeO3Y| 0x0000 0x0000 0x0000
3arpyxxaemoe 3arpyxaemoe
13 BHeLIHeNn 13 BHELLHeN
namsitTn namsiT BrewHsas
namsT
0x07FF OXO7FF T oxorrr | Brewsss
BHyTpeHHee 0x0800 0x0800 BHyTpeHHee 0x0800
Hp0¥ngMMpy— X nporpammupy- namaTe
emoe M3y emoe M3Y
17F0-17FF 17F0-17FF
3apesepsupoBaHo| ox17FF| BHewwss SapeaepBuposao | oy q7FF
0x1800 | namsie BHeLLHsiA 0x1800
BHelHsis namsTs 0X37FF 0X37FF
BHyTpeHHee He-| 0x3800 BHYTpeHHee He- 0x3800
namsaTb 3arpyxaemoe 3arpyxaemoe
Ox3FFF OX3FFF i OX3FFF o3y OX3FFF
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10 UHTEP®EMNC NAMSATH

Ecmn Ha obomx BoiBomax MMAP u BMODE ycranosneno 3nauenwe 1, TO
nporeccop ADSP-2172 (wnmu ADSP-21msp59) Oymetr BeImogHATH KoMmaHael I3V B
aemonomuom pexcume. Korna MMAP=1 u BMODE=1, akruBuzauus I13V npoucxoaut
aBTOMATHUUYECKH, a BBITIOJIHEHHE [TPOTPAMMbl HAYMHAETCS! C AYEHKU MaMATH MPOTpaMM Mo
aapecy 0x0800 B mawane obmactu TI3V. DTo mo3Bomser mpoieccopy padoTaTh MO
BIIOKEHHOU cxeme 0e3 3/eMEeHTOB BHeIIHed mamaTH. J{nsg padoTel B TakOM pexume
HeoOxonumo, 4To0bl copepkamasics B [13Y mporpamma ckommpoBaia TaOIuIly BEKTOPOB
MpepbIBaHUs MO aapecy cOOTBeTCTBYrOLMX syeek B O3Y mporpammbl. [lpu gaHHoM
pexxume pabotei 6mt ROMENABLE mocne mepesamycka Mo yMONYaHWiO paBeH 1.
PexxuMbl BbIMONHEHMS HAYAJIbHOU 3arpy3ku U 3amycka npoueccopoB ADSP-2172 ADSP-
2 1msp59 o606mieHs! B Ta0m. 10.1.

Tabmmua 10.1
Pexxum HavasbHO# 3arpy3kn aJs npoueccopoB ADSP-2172 n ADSP-21msp59

BMODE=0 BMODE=1

MMAP=0 3arpyska c T3V, 3atem 3arpyska yepe3 XHUII 3atem
BHITTOJTHEHWE TTPOTPaMMBl | BHITIONIHEHWE  TTPOTPaMMBI
HadWHACTCA TI0 anpecy HagMHAeTCs 1O  ajapecy

0x0000 sryTperrero O3VY. | 0x0000 sHyTpeHHero O3V.

MMAP=1 3arpy3kH He MPOUCXOINT, | ABTOHOMHBIIT PeXHM,
BHITIOJTHEHWE TTPOTPaMMBl | BRITIONIHEHWE  TIPTPaMMBI
HagMHAETCS TT0 ajapecy HauWHaeTcs 1o  ajpecy

0x0000 BremHelt mamatn. | 0x0800 BHyTpeHHero 13V,

IMponeccoper ADSP-216x npeacTaBaaoT coboif BapuaHTHI MporeccopoB ADSP-
2101 m ADSP-2103 ¢ nporpaMMupyembiM BHyTpeHRUM 13V mporpammel. [Tponeccopsl,
co3nanHele Ha Oaze ADSP-2101, (ADSP-2161, ADSP-2163, ADSP-2165) wumetor
HanpspkeHne atanvs SB. TTpomeccopsl Ha 6aze ADSP-2103 (ADSP-2162, ADSP-2164,
ADSP-2166) nMetoT HanpsikeHde muTanus 3,3B. YkazaHHble YCTpOWCTRA pasIdaroTCs
00BeMOM BHYTpeHHeil TaMATH JUIS XpaHEeHWs MporpaMMbl U JaHHBIX, YTO OTPakeHO B
Tabm. 10.2.

Tabmma 10.2
MMpoueccopbt ADSP-216x ¢ II3Y nporpammsi

Xapaxmepucmuka 2161 2162 2163 2164 2165 2166
O3V maHHBIX 1/2K 1/2K 1/2K 1/2K 4K 4K
13V nporpammsi 8K 8K 4K 4K 12K 12K
O3Y nporpamMmsI - - - - 1K 1K

Konpurypanmm mamsate mporpammbel mpoteccopoB ADSP-2161/62, ADSP-
2163/64, ADSP-2165/66 noka3ans! Ha pucyrkax 10.8, 10.9 u 10.10, coOTBETCTBEHHO.
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0x0000 BHelHas 0x0000 0x0000 BHewHsa 0x0000
namatb 2K 0XO7FF BHyTpeHHee M3Y] namatsb 2K OXO7FF
BHyTpeHHeer3Y Bryrpentee M3Y| 0x0800 4K PryTresreen3Y] oxog00
8K
OXOFFOQ |3apesepeupoBat-| oxOFFO
8K X 3ape3epB1POBaH- Han OBNACTL
3apesepBupoBaH- Ox1FFO 3ape3epBupoBaH- Has obnacTb OXOFFF OXOFFF
Hasa obnacTtb Has obnacTb
Ox1FFF Ox1FFF 0x1000 0x1000
0x2000 | Bhewmas 0x2000
NaMsTh BHELHSS BHewHsas
namaTb
BHewHsisa 6K
namsaTb 10K
namsTb Ox37FF 19K 0x37FF
8K BHytpentee N3y | 0x3800 BHyTpeHeel3Y| 0x3800
2K
Ox3FFF K Ox3FFF Ox3FFF Ox3FFF
MMAP=0 MMAP=1 MMAP=0 MMAP=1
Puc. 10.8 Kondurypauun namatu Puc. 10.9 Kondurypauun namsatu

nporpamMm npoueccopa ADSP-2161/62 nporpamMm npoueccopa ADSP-2163/64

namatb 2K
O0x07FF
BHyTpeHHee M3Y]
yre Brytpentee N3y| 0x0800
Ox2FFF Ox2FFF
BHyTperree O3Y | 0x3000 BHyTpeHHee O3Y| 0x3000
1€x24 | oxasrr 1Kx2% | ox3srF
0x3400 0x3400
3ape3sepBupoBaH- 3apesepBupoBaH-
Has obnactb | Ox37FF Hast obnacte | Ox37FF
Brewnsas | 0x3800 BHyTpeHHee | 0x3800
namaTb nay
2K x 24 2K x 24
Ox3FFF Ox3FFF
MMAP=0 MMAP=1

Puc. 10.10 Kondurypauuu namstu nporpamm npoueccopa ADSP-2165/66

10.3 UnTepdeiic naMsTH JAHHBIX

B naHoMm pazzmene comepkurTcs omucaHue uHTepdeilica maMsaTH JAHHBIX BCEX
npoueccopoB cemeiictsa ADSP-2100, 3a uckmovyenrem mnpoueccopa ADSP-2181.

IIpoueccop nepenaer 14-pa3psanHblili agpec Ha LWMHY aapeca MamATH AAHHBIX
(AIIT), xoropas MyIbTHIUIEKCHpOBaHa BHE KpucTamia. Jlng mepemaum JaHHBIX
HUCTIONB3YIOTCS 16 crapmmx OuT 24-pa3psaHoil MIWHBI MAMSATH JAHHBIX, KOTOPAs TAKKe
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10 UHTEP®EMNC NAMSATH

MYJIbTUIDIEKCHPOBaHA BHE KpUcTayuia. BeiBoa mamst nannsix, DMS, yka3biBaet Ha To,
4TO MO LIMHE ajpeca MepeAaeTcst aapec MaMsTH JaHHbBIX, U YTO MOXET ObITh BbIOpaHa
NaMmsTh.

HampaBnenne mnepenaum ykasplBaeTcs JABYMS YIPABISIOLIUMH JIMHUSMHU.

CuntbiBanre u3 namatu (RD) u 3amuck B mamsate (WR) Mpou3BOAATCS 10 HUBKOMY

ypoBHio. O6bryH0, DMS moacoeannsercs k CE (kpuctaan mocTymneH), RD - k OE
(BbIxon paszpewen), a WR - x WE (3anucsk pazpeinena).

10.3.1 3anuck/cUnTHIBAHNE MTAMSATH JaHHBIX

Hutepgeiic  BHemHe#t mamaTth  oOnagaer  CBOMCTBOM — TPO3PAYHOCTH
(MHBapUAHTHOCTH K Pa3NIMYHBIM CXeMaM KOIWPOBaHMA) TpU OoOpalieHnn K BHYTpPEeHHEH
MaMsATH AAHHBIX HA KPUCTAUIe M 3aIyCKAaeTcs TOJNBKO MPH OOpAIleHWH K BHEIITHUM
ycTpoiictBam. OOpailieHre K BHEINHEH MaMsITH JaHHBIX NPOW3BOAWTCS B TOU JKe
MOCIIeI0BATENBLHOCTH, UTO M 00paleHne K BHEITHEH MaMaTH TPOTrpaMMbl, @ IMEHHO:

1. Ipoueccop nomeluaet aapec Ha wuHy AIIJl, koTOpas MyJbTUILIEKCUPOBaHA

BHE KpHICTaJlIa, ¥ BhicTaBisieT DMS.

2. BeicraBasercs RD uwin WR.
3. B TeueHme yCTaHOBIEHHOTO MEPUOJa BPEMEHW HAaHHBIE MOMEIAIOTCS Ha
LIMHY JAHHBIX, CBS3aHHYIO ¢ BHyTpeHHel munoi JIT1]T.

4. OcylinecTBusieTcss 3anuch WiM cuuthiBaHue aadubix, 1 WR (unu RD)
CHHUMAeTCs.

5. DMS cuumaercs.

OCHOBHbIE LMKJIbI 3aMUCH M CUNTHIBAHMSA OBLIN MpUBEIeHB! paHee Ha puc.10.2A
u puc.10.2B.

B cmywae nBoifHON BBHIOOPKM NaHHBIX W3 BHEIIHEH MaMATH, CHavyaia
CUMTBIBAIOTCS JAaHHBIE U3 NAMATU MPOrPaMMBI, d 3aTEM M3 MaMSITH AaHHbIX.

10.3.2 Kondurypanuum naMaTH JaHHBIX

ITpoueccop moxker mpousBecTH aapecauuto 16K cnoB 16-paspsiiHoil mamsitu
naHHbiXx. B mpoueccopax ADSP-2101 u ADSP-2111 BHyTpeHHSisi maMsATb IaHHBIX Ha
kpuctane conepkut 1K cno u HauuHaercs no agapecy 0x3800. B npoueccopax ADSP-
2105 u ADSP-2115 BHyTpeHHsSi MaMsATh [AaHHBIX COACPKHUT 512 sfueek M TaKke
HaunHaetcst no aapecy 0x3800. BuyTpeHHsist naMsTh AaHHbIX mpoueccopoB ADSP-2171
u ADSP-21msp58/59 conepxut 2K cnoB u HaunHaetcs o anpecy 0x3000.

Peructpsl ynpaBieHUsI U COCTOSTHUI Tporieccopa oToOpaxkeHsl B BepxHux 1K
cioB nmamaTh AaHHbix no aapecam 0x3CO00-0x3FFF. OcranbHble aueiiku BepxHux 1K
CIIOB OCTAIOTCSI PEe3epBHBIMH. J[nsi XpaHEHWs MAOTOJHUTENbHBIX HAHHBIX MOXKET
WCTIONb30BAThCSl BHEUIHAS MaMsATh JaHHbIX. KOHOUrypauum naMsaTd JaHHBIX KaXIOTO
npoueccopa cemeiictea ADSP-2100 nokazanbl Ha pucyHkax 10.11, 10.12 u 10.13.
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1K BHelwHee 0x0000 A
DWAITO
0x0400
1K BHewHee
DWAIT1
0x0800
BHelwwHee
10K BHewHee 03y
DWAIT2
0x3000
1K BHellHee
DWAIT3
0x3400
1K BHellHee
DWAIT4 '
512 nns ADSP-2105 | 0x3800
ADSP-2115
1K ans ADSP-2101 ADSP-216X
ADSP-2103 0x3A00  BHyTpeHHee
ADSP-2111 o3y
0x3C00
Peructpel ynpasneHus
0TOOpaXeHHbIe B KapTe +
namsaTV 1 3ape3epBipo-
BaHHasi obnactb
O0x3FFF

Puc. 10.11 Kondurypauns namsiti ganueix (ADSP-2101, ADSP-2111, ADSP-2105,
ADSP-2115, ADSP-2161/62/63/64)

Kak moxHo Buaets Ha puc. 10.11, B npoueccopax ADSP-2101, ADSP-2105,
ADSP-2111, ADSOP-2115, ADSP-2161/62/63/64 nipenycCMOTpPEHO TSATh 30H COCTOSHUI
oxunanus BHemHel mamsatu (DWAITO-DWAIT4). Kaxnaas w3 3THX MATH 30H BHEIIHEH
MaMATH JaHHBIX MMeeT COOCTBEHOE YHCIIO TPOrpaMMHUPYEMbIX COCTOSHMN OXHMIAHUS.
CoCTOSHUAMY OKMIAHWSI HA3bIBAIOTCS JOTIONHUTENbHbIE LMKJIbI, B TEUEHHE KOTOPBIX
mporeccop MO0 OXKHUIaeT Mepe TeM, Kak 3a(pUKCHPOBaTh JaHHBIE (TIPU CUWTHIBAHWHN),
b0 BBIBOAUT AaHHBIE (TPU 3amucH). DTO 03HAYACT, YTO OJHA 30HA TAMSATH MOMKET
HCTIONB30BAaThCS IS PabOThl C OTOOpPAKEHHBHIMH B KapTe MaMATH mepruepuitHpIMI
YCTPOMCTBAMU € OAHON CKOPOCTBIO PabOTHI, B TO BPeMsl Kak Apyras 30Ha MCTHONb3yeTcs
s paboTel ¢ Oonee OBICTPOACHCTBYIOMIMMHU WM MEINICHHBIME TepruepuitHIMI
yCcTpolicTBaMHA. AHAIOTHYHBIM 00pa3oM, Ooyiee MeUIeHHbIE WU OBICTPOACUCTBYIOMINE
CerMEHTbl MaMsITH MOTYT WCIMOJb30BaTbCA ANA Pa3NUUHbIX Lejel, TMOCKOJNBKY OHHU
pacrnooKeHbl B PA3IMYHBIX 30HAX KAPTHI TAMSTH JaHHBIX.

Kak noka3zano na puncynkax 10.12 u 10.13, B npoueccopax ASP-2171, ADSP-
21msp58/59 u ADSP-2165/66 npemycMOTPEHO TPpH 30HBI TPOTPAMMUPOBAHUS COCTOSHUI
OKMIAHWS 17151 BHEILHEH MaMsATH JaHHbIX.
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10 UHTEP®EMNC NAMSATH

0x0000 1K BHewwHsis | 0x0000
DWAITO 0x03FF
1K BHewHss | 0x0400

BHewHsasa | DWAIT1 0X07FF
namsaTb 0x0800
12K 10K BHewHsis | X
DWAIT2
Ox2FFF Ox2FFF
BHyTpeHHee O3Y| 0x3000 0x3000
2K 0x37FF
3ape3sepeuposat-| 0x3800
Has obnactb 1K Ox3BFE HeT cocrosHus
Peructpel, oto-| 0x3C00 oxugaHus
BpaxeHHble B
KapTe namaTu, u
3ape3epBMpoBaH-|
Has obnactb | Ox3FFF OX3FFF
MamsaTb AaHHbIX CocTosHME 0XuaaHns

Puc. 10.12 Kondurypauus namsatu faHubix (ADSP-2171, ADSP-21msp58/59)

0x0000
1K BHewHee A
DWAITO
0x0400
1K BHewHee
DWAIT1
0x0800
BHellHee
o3y
6K BHelHee
DWAIT2
0x2000 X
4K x 16
BHyTpeHHee O3Y BHyTpeHHee
[0X)
0x3000 IKx16
Pernctpbl,
0TOOpaXeHHble B kapTe
namsTu, 1 3ape3epBupo-
OX3FFF BaHHas obnacTb '

Puc. 10.13 Kondurypauun namsatu faHHbeix (ADSP-2165/66)

Pernctp ympaBneHHss COCTOSHUSMH OXHMAAHWS TAMATH JAHHBIX WMEET
OTIEJIbHYIO TPYIy Pa3psiioB ANA KaKAOW 30HBI BHEINHEW mamsaTh AaHHbIX. Kaxnas
rpymma paspsamoB u3 3 Oour comepkut yucno (ot O 10 7) COCTOAHWI OXWNAHWS UIS
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COOTBETCTBYIOLICH 30HBI MAMSATH. 3HAYCHHEM MO YMOJYAHUIO [JI1 BCEX TAKUX 30H MOCHE
nepesanycka mpoueccopa spaserca 7. Ha pwuc.10.14 nokasaH perucTp ympasjieHUs
cocTosHMAMU oxuaanus npoueccopoB ADSP-2101, ADSP-2111, ADSP-2105, ADSP-
2115, ADSP-2161/62/63/64, a na puc.10.15 - mpoueccopos ADSP-2171/72, ADSP-
21msp58/59; B mpoueccopax ADSP-2172 u ADSP-21msp59 omun OuT 3TOTO perucrpa
HCTIONB3YeTCs AJIsl aKTUBU3AIINH UK OIOKUpOBaHus BHyTpeHHETo [13V.

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

0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Ox3FFE

DWAIT4 DWAIT3 DWAIT2 DWAIT1 DWAITO

Puc. 10.14 Peructp ynpaieHusi COCTOSIHUSIMH O5KMAAHUS NAMSATH AaHHbIX (ADSP-
2101, ADSP-2111, ADSP-2105, ADSP-2115, ADSP-2161/62/63/64).

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

0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 Ox3FFE

I— DWAIT2 DWAIT1 DWAITO
B ADSP-2172 n ADSP-21msp59 onpegensiet goctyn k M3Y:
1 - poctynHo, 0 - 6nokmpyeTcs
( ANs BCeX Apyrux npoLeccopoB ycTaHasnmeaeTcs 0 )

Puc. 10.15 Peructp ynpasjeHusi COCTOSIHUSIMH O5KMAAHUS NAMSATH AaHHbIX (ADSP-
2171/72, ADSP-21msp58/59).

10.4 UnTepdeiic HaYaIbHOM 3arpy3KH NAMATH

B nmanHoM pa3smene TpWBOIWTCS oTMcanve nWHTepdeiica HavambHOM 3arpy3ku
Bcex mpoleccopor cemeiictea ADSP-2100, xpome nmponieccopa ADSP-2181.

Bcs BHyTpeHHSIS NamsThb TpOTrpaMMBl WM Kakad-TnOoo ee YacTh MOTYT
3arpy’kaTbCd W3 BHEITHETO WCTOYHWKA C WCIMONB30BAaHWEM TpoLedyphl HadadbHOI
3arpy3kn. B memstx compshkenms nponeccopa ¢ Hepoporum I3V nponeccop 3arpyxaet
KOMaHIbl TOOaWTHO.

ABTOMaTHYeCKas HaualdbHasl 3arpy3Ka Mpw Mepe3aycke Mpoleccopa 3aBUCUT OT
coctosHns BeIBogja MMAP Bo Bpemsa mepesamycka. Ecni nHa MMAP ycraHOBIeH
sorudecknii 0, ToO MHUIMUpYeTca HadallbHas 3arpyska. [Tpornenypa HauanbHOH 3arpy3kmn
MOKET WHUIMHMPOBAThCA TOCJe Tepe3alycka mpoleccopa Mpy MOMOIIH TMPOTpaMMHBIX
CpPeACTB.

B mponeccopax ADSP-2111, ADSP-2171, ADSP-2Imsp5x, nmeromux MopT
wHTepdeiica xocT-mMammHbl (XHWIT), HavamsHas 3arpy3ka MOXKET OCYIIECTBISTHCS JTHOO
gepe3 waTepdetic mamsatn, Mmoo gepez XHUII (c xocT-MamwmHbn). Mcnombyemsrii crocob
3arpy3KW ofipenenisieTcs o cocTostHnio BeBoga BMODE (wepes wHTepdeiic maMsTH,
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10 UHTEP®EMNC NAMSATH

ecmi BMODE ycranosnen paBueiM 0, wnu uepe3 XUII, ecnu BMODE = 1). O
HavyanbHOI 3arpy3ke namatu 4epe3 XUII 66110 pacckazaHo B riase 7.

Bo BpeMs BbINonHeHWs] HadaJibHOM 3arpy3km omosHaeTca 3amnpoc BR, u
MpeA0CTaBIeHNE IIMHBI pa3peInaeTcs Mo 3aBepIISHHIO 3arpy3KH TeKyIero ouTa.

B npoueccopax ADSP-216x ¢ BHyTpenHum I[13Y nporpammbl Ha KpuCTasie
oTepanyy HaUYaIbHOMN 3arpy3Ky C BHEIITHETO YCTPOWCTBA HE BBITIOIHSIOTCS.

10.4.1 3arpy3ka cTpaHui

INaMaTh HaualbHOMW 3arpy3ku opraHu3oBaHa B Buie 8 crpanni no 8§ K Gaiit.
Kaxnprit deTBepThlif OaliT Ha cTpanwme, sBAseTCS "MyCTHIM", WCKIIIOUEHWE COCTaBIIAET
TIepBBIY HeTBEPTHIN OaliT CTpaHWIEl, Hecymwii WHdopMammio o ee mnnHe. Habophl w3
Tpex 0alT, pazmeneHHble TYCTHIMH OaiiTamu, comepkar Mo omHoit komanme. CHavara
MPOLIECCOp CUUTHIBAST IJTMHY CTPAHWIBI, a 3aTeM 3arpykaeT OaliTel cBepXy BHH3 C
Havyaja CTpaHWIBl. Bpems Ha 3arpy3ky, TakuM oOpa3oMm, oOmpeneiseTcd MIHHOMN
CTPaHULIBI.

JnvHa 3arpy:kaemMoil cTpaHWLbI paBHa:

AJIMHA CTPaHUUbI = (KOJIU4YECTBO CJIOB NaMSATH nporpamMmmel no 24 6uta/8) - 1.

Crnoeo Crapwwuia 6anT
0 USE" . .
CnoBo CpeaHui 6anTt
. U NSB| - -
CnoBo Mnagwwuin 6anTt

0000
0001
0002
0003
0004 :

N N

He ucnons3yetca

001B

Cnoso Crapwwuia 6anT
001C Cnoeo ' USE CpegHun 6anTt

= T MSB | Lo
001D CnoBo Mnagwwuin 6anT
001E|T———7—LSB"

He ucnonb3yetcs
001F
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Puc. 10.16 Coaep:xxumoe TII3Y

Taknm oGpa3om, TIpU JUTHHE CTpaHWIILI paBHOM O TeHepaTop aapeca HadallbHOM
3arpy3Kd TeHEPUpPYeT ampeca 0aiToB A 8 CIIOB, HaXOAAIINXCS B 32 pacmoIoKeHHBIX
oIlHa 3a Apyroii suetikax 13V,

PROM cmmtTep (MommporpamMMa paz0WeHwst TJIaBHOW TIpOrpaMMBl Ha OJOKH
TPV ee acCeMONIMPOBaHWH) TIPOIeCCOpPoB cemeiictea ADSP-2100, BXOAAIIWIA B YHCITO
TTPOTPAMMHBIX CPEICTB OTIAAKH MPOLECCOPOB ITOTO CeMelCTRa, BEIYHCINT MPABWIBHYIO
JUTHHY CTPaHWIIBI TS Ballleil IporpaMMBl W OpTaHW3yeT ee 0aiiThl, kak Toka3aHo Ha pwcC.
10.16.

10.4.2 HayaiabHas 3arpy3Ka npH nojaaye NUTAHUSA U Nepe3arpy3ka
NPOrpaMMblI

Iocne annapaTHOro wid NPOrpaMMHOrO Mepesalycka MpoLeccopa HadallbHas
3arpyska npou3BoaMTcs, korga Ha BbiBoge MMAP ycranoBnen noruueckuii 0. Ilpu
repes3arycke HaudanpHas 3arpy3ka Bcerja HauuHaetrcss co crpanuusl 0. Ilocre
repesarycka 3arpy3ka MOXeT TPOWCXOAWTH MOA YMpPaBIEHUEM IMPOrpaMMmbl JII000# n3
BOCBMH 3arpy’kaeMblx cTpaHuu. I'pynma pas3psiioB BbIOOpa 3arpy:kaeMoil CcTpaHWLbI
(BPAGE) B oToOpaxkeHHOM B kapte mamsaTe 1o aapecy 0x3FFF perucrpe (em. puc.10.17)
OTIpeneNseT, Kakas cTpaHuWUa Oyzer 3arpyxkarbcs. UToObl 3arpy3uTb TpoOrpaMmy C
OTIpeNIeICHHON CTPaHWUIIBI, HY’)KHO YCTaHOBUTH TpeOyembiii HoMmep cTpanulpl B BPAGE, a
TaKKe YCTaHOBHUTh OWT TpWHYyAHMTenbHOW HadanbHO# 3arpy3ku (BFORCE) B Tom xe
peructpe. 3a WCKIIOUYEHHEM BO3MOXKHOCTH BBIOOpa CTpaHWMIBI W (BO3MOXKHO) dHCTa
COCTOSIHWM ~ OKMIAHWS,  HadaJbHas  3arpy3ka, NPUHYIUTENBHO  3amyckaemas
MPOTpaMMHBIMK  CPEJCTBAMM, W HadalbHas 3arpy3ka TpH Mepes3amycke MpoLeccopa
HUYEM He OTIIMYAI0TCA APYT OT Apyra.

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

I \ /\ /
\ \
BFORCE

BWAIT ( cocTosiHUA oxuaaHusa npu 3arpyske)
no ymonyaHnuio - 3 anst ADSP-21xx n
7 onst ADSP-2171, ADSP-21msp58

(BUT NpUHYOMTENBLHOW HaYanbLHOM 3arpy3ku)

BPAGE ( Bbibop 3arpy»aemMoii CTpaHuLbl)
no ymonyanuio - 0

Puc. 10.17 I'pynnebl pa3psiaoB, ynpap/siloIUX HAYAJIbHOI 3arpy3Koii, B peructpe
yNpaBJieHns CHCTeMO#i

CoCTOsIHUE PETHUCTPOB YMpaBIeHUS MpoLeccopa Mocie nepe3amycka W mocie
nepe3arpy3kd Npy MOMOIIN MPOTPaMMHBIX CPEACTB MPOJEMOHCTPUPOBaHO B Tabn. 9.2-
9.7
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B m1aBe 9. BaXHbIM SBJISIETCS TO, UTO COCTOSIHUE PETUCTPOB YMPABJICHUS MPOLECCOPOM
COXpaHAETCA, B TO BPEMsl KaK CONEPKUMOE €ro CTEKOB OYMILACTCSA, U BBHINOJHEHHE
MPOTPaMMBI  BO3OOHOBIISIETCS 1O BEKTOpY mepesamycka, ¢ sueiiku 0x0000 B mamsTa
MPOTPaMMBI.

10.4.3 JlocTyn Kk maMsiTH HAYAJIbHOM 3arpy3KHU

BHyTpeHHsis mamsaTh npoueccopa MoOXeT 3arpyxkartbes ¢ KMOII T3V
pazpsimHOCTBIO | Gaiit, Hampumep 27C64 wmu 27C512. MoXeT UCTIONb30BaThCS ICIICBOE
HecneunanuzupoBanHoe I3V co cTtanpapTHeIM BpeMeHeM AocTyna. Yucno coctosHui
OKMIaHUs TIPH OOpalleHuy K 3arpyKaeMoi MamsTH ONpeAenseTcs TPYNnol pa3psaoB
BWAIT B oToOpaxxeHHOM B KapTe TaMsATH peructpe o aapecy 0x3FFF (Cum. puc. 10.17).
Hcnonb3ya 3Ty rpynmny pa3psioB, MOKHO 3a7aTh reHepupoBaHue oT 0 10 7 cCOCTOSHUIA
oxupanus. [lpu nepesanycke mnpoueccopoB ADSP-2101, ADSP-2105, ADSP-2111,
ADSP-2115 no yMon4aHUIO YCTaHABIMBAETCS! TPU COCTOSIHUSL Oxuaanusi. B mpoueccopax
ADSP-2171 u ADSP-21msp58 B rpynne pazpsgoB BWAIT no ymonuaHuio coaepK utcs
yKa3aHue Ha 7 COCTOSIHUI O’KUIOaHWs.

BpemMeHHble XapakTepuCTUKM OOpalieHdss K NaMsITH HadalbHON 3arpy3ku
WAEHTUYHBI BPEMEHHBIM XapaKTepUCTHKaM OOpalleHus] K BHEIIHEH MamsaTH MporpaMMbl
WIM BHEUIHEHl NaMsATH [aHHBIX, 32 EJWHCTBEHHbIM WCKIIOYEHHEM, YTO AaKTUBHBIM

ctpodom Oymer BMS, a ve PMS i DMS. JIng ampecamyn BockMu ctparull mo 8K
Oaift kaxmass TpeOyerca 16 Owmr. 14 cambix Mmagmux OUT TPEACTABISAIOT co0OH
BBIXO/IHOE 3HAaUeHUe |4-pa3psimHON MHUHBI afpeca, a 2 caMbIX CTApPIINX OWTa - BBIXOAHOE
3HaUYeHNe 2 caMblX CTapmuX OWT INMHBI JaHHBIX BO BpeMmsi o0palieHus K HaMsaTd
HavyanbHOit 3arpy3kn. Co CpeIHNX BOCBMU OWT IIMHBI JAHHBIX CYMTHIBAIOTCS JAHHBIE.

10.4.4 IIpouenypa Ha4YaAJIbHOM 3arPy3KHU

Jlns MHOTMX BUAOB MPUMEHEHHs MPOLECCOPAa MOPSIOK 3arpy3Kd OAHHBIX BO
BHYTPEHHIOIO MaMATh BO BpeMs OTIepaliiy HAuaJIbHOM 3arpy3Ky He UrpaeT CyIIeCTBEHHON
ponu. B naHHOM paszene paccMaTpUBAIOTCA Takue Ciydau, KOTaa MpoLeaypa HadaabHON
3arpy3KM MOKET 0Ka3aThCsl CYIECTBEHHOH, HANpUMep, Koraa (GpuKCUpoBaHHbIE NaHHbIE
UMEOT OoJblliee 3HAUCHUE, HeXKEeNH JaHHbIe, 3arpyskaeMble ¢ T1T13V.

JIs1 BBITIONTHEHHMS ONepaliy HAualbHOM 3arpy3Kd IeHepaTop ajzpeca HadaabHON
3arpy3kM TeHepHpyeT aipeca COOTBETCTBYIOLIMX OalTOB M 3arpykaer COAepKUMOoe
[ITI3Y BO BHYTPEHHIOW MNamATh MPOTrpamMMbl, HAUMHAA CO CTApLIUX AAPECOB B ITOM
obmactn mamaTH. [IpennomnokuM, Hampumep, YTO BO BpeMsl HAayalnbHOW 3arpy3kud B
MPOIIECCOp 3arpyKaeTcsi BOCEMb CIIOB JIHHOM 1m0 24 6uta. [lepBoe W3 HUX 3aMUCHIBACTCS
B MaMaATh nporpammel no aapecy 0007, nocneanee - no aapecy 0000.
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Kak noxasano na pucynkax 10.18 u 10.19, agpec HadanbHOM 3arpy3Ku BKIIOUACT B
ce0s HECKOJIbKO 3HAUEHMIl: HOMEp CTPAaHULBl PA3PAAHOCTbIO B 3 OuTa (Ipynna paspsaoB
BPAGE B peructpe ynpaBieHUsI CHCTEMON); 3HAYCHNE UTUHBI CTPAHUIIBI PA3PSIHOCTHIO
8 6uT, KOTOpOe BCeraa CUUTHIBASTCS MEPBBIM M3 UETBEPTOTO OaiiTa CTpaHMIIb, 3HAYSHUS
CUeTYMKA CIIOB pPa3psAAHOCTbI0O 3 OWTAa M KOJA, COCTOSINEr0 W3 OBYX pPas3psiioB H
OTIPEAENIAIOIET0, O KAKOM OaliTe clioBa HAET pedb.

Appec 6anta

YkasaTtenb cnoea

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Homep cTpaHuLbl BoceMb [BUT AnnHbI CTpa+Mub| CHeTumk
\/
- uUSB=00
ABy6uToBEIi / \15B=01
kon Ganta LSB=10
Puc. 10.18 Aapec HauanbHOIi 3arpy3kn
A,qpecl6a17|Ta
I |
Ykasarerb crosa
I |
15 14 13 12 11 10 9 8 7 6 5 2 1 0
Homep cTpapmubl Bocgmb 6yt nﬂ+Hbl cTpaHuubl 1 0 0
Howme CTpf{Hmubl Bdcemb 61T AnuHbI cTpalmLb 1 1 0 - 1-e cnoso
HOMJF CTPgHULbI Bqcemb|6UT 4nuHb| cTpapnubl 1 0 1
Homéep cTpgHuub Bgcemb|6UT 4nuHbl cTpapmub! 1 0 0 0
Homep CTp%HVILI,bI Bgcemb|6uT QnnHel| cTpabinub 1 ol1]o0 - 2-e CMOBO
Howmel CTp%HVIleI Bocems [ouT nnHb! crpa»[muu 0 0 1
Homep CTP%HMLII:I BoceMs [BUT AfnnHbl cma»[mu,u 1 1 0 0

Puc. 10.19 Aapeca Haya/IbLHO¥ 3arpy3Ku
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IMocnennee 24-6utoBoe CJOBO (TOCHEIHSS KOMaHAa WM 3HAYEHHE IaHHBIX
MaMsATH TPOrpaMMBbl) 3arpykaeTcs B MpoLeccop TepBbIM. baiiTel 3arpyxarorcs B
CIIEIYIOIIEeM TOPSIIKE: CTAPIIuit OaiT, Mianmuii 6aiit, cpeanuil 6aifT. 3aTeM ykaszartenb
CIIOB MOJBEPTAETCS IEKPEMEHTHPOBAHUIO U YKA3bIBAeT TEMepPh Ha afpec BTOPOTO C KOHIIA
24-6uroBoro cnosa B [1T13V.

Hampumep, ans 3arpy3ku co cTpaHuubsl 0, camoii KOPOTKOH BO3MOXKHOU
CTpaHUIB (BOCEMb CIIOB IIUHOM 10 24 OUTa COOTBETCTBYIOT IITMHE CTPAHUIILI paBHOU ()
OyayT c(OPMHUPOBAHBI Cieyromre anpeca (cM. puc. 10.20):

1. Tlepseim OymeT chopmupoBan ampec 0x0003, KOTOpBIN CUUTHIBACT IAHY
CTpaHULIBI.

2. 3arem Oyzner chopmupoBan agpec 0x001C. Dto crapmmit 6aliT mOCIETHETO
CIIOBA.

3. 3arem s ompenaeneHus Muaamero Oaiita oOHOBIseTcs Kon Oaiita
(nocnennne nBa duta umeroT 3HaueHus 10), u rernepupyetcs aapec 0x001E.

4. Anpec 6GaliTa cHOBa U3MEHSIETCS, B 3TOT pa3 AJisl aapecaluu cpeaHero Oairta
(mByxpazpsnnsiii kox 01), u reHepupyetes aapec 0x001D.

5. Tlocme 3arpy3ku BceX Tpex OalfTOB 3HAUCHWE CUETYMKA CIIOB
IekpeMeHTupyeTcs. Jlanee mociaenoBaTeNnbHO T'€HEpUPYIOTCA agpeca Tpex OalTos:
0x0018, 0x001A u 0x019.

Apgpec cnnsy Mopspok

0000 | Cnoso 0: USB aApecauun
0001 | Crioso 0: MSB

0002 Crogo 0: LSB

0003 | inuHa cTtpanmnup!
0004 ] Cnoso 1: USB
0005] Croso 1: MSB
0006 Crnoso 1:LSB

0007 JHe ncnonbayeTcs

|

/
; n

0018 | Cnoso 6: USB
0019 [Cnoso 6: MSB

/
/

001A | Criogo 6: LSB | e 6
——

001B JHe MCNONb3yeTcst
001C | Crioso 7: USB
001D | Croro 7: MSB
001E | Croro 7: LSB
001F [He ncnonbayetcs

Puc. 10.20 Tlopsmok BLITIOJHEHHS] HadajdbHO#i 3arpyskn (mpum Page#=0,
Pagelength=0)
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6. 3HaueHME CUETYMKA CJIOB CHOBA JCKPEMEHTUPYETCS. U TEHEepUpyercs
cnenyromuii Habop ampecoB Oaitror: 0x0014, 0x0016 m 0x0015. MawHblit mpomecc
TIPOAOIKAETCS 110 3arpy3ku criosa 0.

O606mennas uapopmanus o coaepxkumom I3V, anpecax GaiiToB u mopske,
B KOTOPOM 3TH afpeca reHepupyroTes, 0ToOpakeHa Ha puc. 10.20.

10.5 3anpoc/npenocrasijieHue IUHBI

B sTOoM paznmene comepkHTCS OnMucaHWe MPOLELYPHl 3arpoca/mpeiocTaBIeHus
LUMHBI A5 BCEX MpoLecopoB, Bkmouad ADSP-2181.

[Mpoueccop MOKET OTKa3aThCs OT ynpaBieHus] HHTep(eiicoM BHEIIHeH namsTy,
MPeIOCTaBNB BHEUIHEMY YCTPOMCTBY BO3MOXKHOCTb OOpaIIeHHsl K 3TON MamsTH IMyTeM

WCTIONBh30BaHus cuTHANIOB 3ampoca (BR) u mpenocrapnenns (BG) mmasl. BR sBmserTcs
ACUHXPOHHBIM BXOIHBIM curHaaoM. Ecam mnpoueccop cemeiictBa ADSP-2100 He
oOpamaercss B 3TOT MOMEHT K BHELIHEMY YCTPOWCTBY, OH OTBEYAeT HAa AaKTUBHBIN

BXoaHOHU curHan BR B cnenyromem ke Takum o0pasom:

* IPOLECCOP MEPEBOAUT LUMHBI AAHHBIX U AAPECa. & TAKXKE BbIBOJIbI SS WR RDB
TPEThe COCTOSIHUE;

* TIPOIIECCOP BHICTABIAET CUTHAN TpenocTaBneHus muHel BG n
* TIPUOCTAHABIMBAET BHITIOJHEHUE IPOTPaMMBI (€ClT OH He HaxoauTcs B pexkume GO).

[Ipu pazpemenHOM peknMe GO Tporeccop MPOAOKAeT BBHIIOIHEHAE KOMaH[
W3 cBoel BHyTpeHHell aMsaTH Oe3 MPHOCTaHOBKW BRITIONHEHWS TIPOTPaMMEL, TIoka OH He
BCTpeyaeT KOMaHIy, MU BHITIONHEHWS KOTOpOi TpeOyeTcs oOpallieHne K BHEITHEMY
yerpotictey. (ITox "oOpalmeHWieM K BHEITHEMY YCTPOMCTBY' ToApasyMeBaeTcs MO0
oOpallieHre k BHEITHeH MaMsTH, WK, B ciydae nporeccopa ADSP-2181, oOpamenne k
OBEpJICHHON TaMSITH WM MaMATH ¢ 0aiToBOU opranmsamweil, a Takke oOpalleHhe K
00TacTH BBOA/BEIROIA).

[Mpw 3ampemenHom pexnve GO Tiporieccop BceTAa OCTaHaBIMBaeTCs Tepen
TeM, Kak TpeIocTaBUTh TIMHY. BHyTpeHHee cOCTOSHWE Tpolieccopa He 3aBHCHT OT
TIpeIOCTaBIEHNST TIWHBI, BAE 3aBUCHMOCTH OT TOTO, OCTAHABIWBAeTCS WIM HET caM
TIpotieccop, TocieaoBaTeNbHble TOPTHI W TOPT WHTepdeiica XOCT-MaIWHB OCTAIOTCS
aKTWBHBIMH BO BPEMS TIPEIOCTaBICHNS ITHHEI.

Ecimm Bo BpeMsa BblcTaBieHHWst curHanra BR  mpomeccop ocymecTisieT
oOpallleHHe K BHEIIHeMY YCTpOIlCTBY, 3To oOpamieHne OyAeT 3aBepIIeHO [0
MpeocTaBleHns MUHBI. [TocnenoBaTenbHOCTE COOBITHIT B 3TOM clIydyae TIoka3aHa Ha puc.
10.21. TlpenmoctaBienwe INWHB He TpeOyeT TOJHOTO 3aBEpIICHWS BBITIONTHIEMOMN
TIpoIleccOpoM KOMaHIBl. Eciv B XOome BBHITIONHEHWS OIHOW KOMaHIBl TpedyeTcs
OCYIIIECTBHTH [[Ba OOpamIieHwst K BHEITHUM YCTpOWCTBaM, MWHa OyIeT mpefocTaBiena B

TMPOMEXYTKe MEXIy 3TUMH ofbpamieHusMH. [lo cHATHIO cwrHama BR BeIONHAETCS
BTOpOe 00palleHre K BHEITHEMY YCTPOMCTRY.
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INocne cHATUA 3aIpoca BHELIHUM YCTPOHCTBOM MPOLIECCOP CHUMAET CUTHA
BG, Gepet Ha3aj yrnpaBieHWe IMUHOM ¥ BO30OHOBIISIET BBHITIOJTHEHUE MPOTPAMMEI C TOTO

MOMEHTA, KOT/la OHa Oblia TpuocTaHoBieHa, BG Bcerna cHUMaeTcs B TEUSHHE TOTO XKe
LMK, B KOTOPOM OBLIO OMO3HAHO CHATHE 3ampoca winHbl. CM. peaibHbie BpeMEHHbIE
XapaKTEPUCTUKU B TEXHUUECKOM OTUCAHUU KAXKIOTO YCTPOWUCTBA.

CLKOUT | | | | | |

Ecnu He OCyLlecTBnseTcs oGpaLueHme K namsaTu,
B_G BbICTABNSAETES B LMKMe nocne onogHasaHus BR:

BR M!M
& |

S
ows A T

BMS

Ecnu ocyliecTtensetcs obpalleHue k namatn, BG
BbICTABNSETCA B LMKME NQcne 3aBepileHns obpalleHus:

& | [T
= |

PMS

DMS
BMS

Puc.10.21 3anpoc Ha npegocTaB/eHNe IIUHEI (¢ U §e3 o0palleHNs K BHELTHEMY
YCTPOIiCTBY)
3ampoc IIMHEI MOKET BBICTABIATBCA BO BpeMs Iepe3allycka Ipoleccopa U BO
BpeMs HadaJbHOM 3arpy3ku. [lpu aktusaoM curHate RESET, BG Bcerna BeicTaBmsieTcs

B TOM K€ LHKIE, B KOTOPOM Oblm  omo3HaH curHan BR. Bo BpeMA Ha
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YaJbHOM 3arpy3kH IIWHA MPEIOCTABIISIETCS 10 OKOHYAHMIO 3arpy3Kd TeKyliero Oaira,

BKJTIOYAsl COCTOSIHMS oOkumaHusi. Mcrmornb3oBanme curHana BR Bo Bpems onepaumm
HavaJbHOM 3arpy3kn sSBIsSIeTCS OJHMM M3 CMOCOOOB Mepenaun yrnpaBJeHUs HadaabHOM
3arpy3Koi XO0CT-MallluHe.

B npoueccopax ADSP-2171 u ADSP-2181 umeercsi 10NOTHUTENbHBIA BbIBOJ,

noxaepkanust (3aBucaHms) mnpenocrasieHust mwHBL ( BGH), koTopsrit mo3BonseT
WCTONB30BaTh 3TU MPOLECCOPbl B CUCTEMAaX U3 HECKONbKUX MPOLECCOPOB C

MUHAMAJIBHOW moTepeit pabounx uuknos. BGH BricTaBnsercs, korna npoueccop rotos
K BBIMOJIHEHUIO KOMAaHAbl, HO TMPHUOCTAHOBMJI €€ BBIMOJHEHHE 10 MNpUYHHE
MPeNOCTaBIeHNS IOMHBI JIPYroMy YCTPOMCTBY. DTO YCTPOWCTBO MOXKET OCBOOOIHTDH
LIMHY, CHSIB 3ampoc Ha NpefocTapleHue IOMHbL. [locne CHATUA 3ampoca mpoLeccop

canmaet curHanbl BG u BGH u BhimonmHseT oOpameHre K BHEITHEMY YCTPOMCTBY.

BpemeHHbIC XapaKTepUCTHKH PadOTHI MpoIeccopa MpH WCMob30Bannu curHaia BGH
OTpaxkeHbl Ha puc. 10.22.

CLKOUT W
= N / ., / N\
7_\ % S
AN /
AN /

Puc. 10.22 BpeMeHHbIe XapaKTepUCTHKHU MPU 3aBHCAHUU CUTHAJIA MPeJ0CTABICHUS
wunst BGH (ADSP-2171, ASP-2181

HLH

IR

o
o 8

10.6 THTEP®EHNCBI ITAMSITHA ITIPOITECCOPA ADSP-2181

B npoueccope ADSP-2181 ucnonb3yercst Takasi e OpraHu3alusi BHYTpEeHHEH
naMaTH Ha Gase moauduumpoBaHHO!N ['apBapickoil apXWUTEKTypbl, Kak M B APYIUX
npoueccopax cemeiictea ADSP-2100. TTamsiTh OaHHBIX UCMONb3YETCA Ui XPaHEHUS
3HAUEHWH JTaHHBIX, a B IAMSITU IPOTPaMM MOTYT XPaHUTHCS KaKk KOMaH/IbI, TAK 1 JaHHbIE.
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Buytpennee O3V mporpamm npoueccopa ADSP-2181 comepxur 16K  cios
pa3psimHOCTBIO 24 Outa, a BHyTpeHHee O3Y maHHBIX - 16K CloB pa3psinHOCTHIO 16 OuT.
Bcero B mponieccope ADSP-2181 nmeercs deThipe OTAENbHBIX 00IaCTH TTAMATH:
MaMATb OAaHHBIX, NaMATb MOPOTrpamMM, GalftoBasi MaMATh M MAMATH BBO)Ia/BBIBO)Ia.
BremmHuit 1ocTyn KO BceM yKa3aHHBIM OOJIACTSM TIAMATH TPOIECCOpa 00eCTIeYnBaCTCS

mmansiMva PMS§ DM S BM Su IOM S a takke 3a cueT BbIBOAA BHYTPSHHUX IMUH

aapeca u 1aHHBIX BHE kpuctamia. Curdamst PM S DM § BM Su IOM § ykasbiBaror,
K Kakoit 00JacTu mamMsATH OCYIIECTBISETCS O0palieHue.

OOnactb cocraBHol mamAtH (n ee quauss CM § mosBonsier mpu goctyne K
ooHOMY BHelmHeMy 3V paccMaTpuBaTh €ro B Ka4eCTBE HECKOJIBKUX OONacTeil mamsTH.

Peructp BBIOOpa COCTaBHOM MamMsATH MO3BJACT 3aMaBaTh BeIOMpaeMble curHasiom CM S
00NacTh MamsTH.

PAWAN
1
ADSP-2181 / e
ADDRve = A0-A21
4 nawsT
FeHepaTop TakToEoOr: CLKIN / BAUTOBOM
CurHana unu DATA:z. 7 DATA OPFAHU3A-
“ »  xTAL o Lnen
peaoHaTop _ _
< » ro2 BMS » s
«—»| Pro7
A
> ®ez ADDR
OBJNACThL
— SEonA
| DATA BbI‘BOIIA
IRQLO
—> - J—
IRQL1 1omMs > cs
ADDR
NOCNEQOBA-
TEMLHbIA NOPT )
1 D210 OBEPNEAHAS
~ k—oA DATA
BO C - X8K
< scLK1
ﬂDCﬂeﬂOBanﬂbelM PMS - NAMSTH
< »| RFS1 unuiRQO NPOrPAMM!
»  TFS1 unmiRQ1 pms x6K
NAMSATU
DT1unmu FO cms » AAHHBIX
» DR 1unm F1

NOCNEOOBA-
TENbHBIA MNOPT
0

Yerpoiietao ©

TenbHbiM nHTepdeiicog

A A

y

Cucremmwiii MOPT IDMA BR [—
w .
IRD P »
> WR
BGH —>
» Is _
> AL pwp [
IACK
/9] 1AD150 PWDACK [—»

16

Puc. 10.23 IMpumep peanuzanuu cucTeMbl Ha 0a3e mponeccopa ADSP-2181.
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IlIvHel BHEMIHEH NMaMATH W yNpasisolue cUrHajisl mpoueccopa ADSP-2181
nokasanel Ha puc. 10.23. Hanpasnenue nepenayn yKa3blBaeTca ABYMS YNPaBJISIIOLIUMH

muausMu, CuuthiBaaune u3 namatyd (RD) u 3anmce B mamsats (WR) mpousBoasTcs mo

HU3KOMY ypoBHIO. O0bruH0, DMS moncoeannsercs k BeiBogy CE (kpuctann noctynen),
RD - x OE (Boixox paspemieH), a WR - k WE (3amich paspelieHa).
[Tpu obpamieHny Kk BHyTpEeHHel MaMATH He FeHePUPYETCs KaKMX-JTM0O BHEIHUX

curHayios; Ha BeiBomax PMS§ DM § BM § IOM § RD u WR coxpansieTcst BBICOKOE
HalnpsKeHue (CUrHAIBI He BBICTABJICHBI ), & IIMHBI aJpeca W JAHHBIX HAXOIATCS B TPEThEM
COCTOSIHWH.

B ornuuue ot nmpyrux mnpoueccopoB cemeiictBa, B mpoueccope ADSP-2181
MIPELyCMOTPEH Psifl TOTIOTHUTENBHBIX B3MOXXHOCTEH CONPSIKEHNS ¢ BHELTHEH naMaTeio. K
HUM OTHOCSITCS:

* BHeUIHAS oBepJeiiHad maMATe B BHUIe cerMeHToB Mo 8K, koTopwle Moryr
TIepeKII0UaThCs, UCTIONB3YSACh Kak cTapiine 8K BHyTpeHHel mamMsSTH mporpaMMBbl MW Kak
miaamne 8K mamMsTi JanHbIX;

* namsTh ¢ OaliToBoii opraHuzauveii U NOPT MPSIMOro NoGAWTOBOro AO0CTYNa K
namaTn (BDMA), xoTopble o0ecneunBaloOT J0CTYT MakcuMyM K 4M Oaiitam; maMsTh ¢
GaliToRoill opraHuzarmell ToIepKUBaeT 3arpy3ky W oOpalieHne BO BpeMs paboThl K
HepopornM  8-paspsmHeiM  3Y; TOpPT TPAMOTO HOCTYNa K TAMATH  TO3BOJISET
TTOJTE30BATENIO 3a/1aBaTh KOJIMYECTBO sUeek MaMATH, KOTOpble OyIyT TepenaBaThcd B WUIN
W3 BHyTpeHHeH mamMaTH 0e3 oTphIBa Mpolieccopa OT BHITIONHEHWST OCHOBHOMW 3a/1aun;

* BHYTPeHHUIl nopT npsMoro aocryna K namstu (IDMA), koTopblii noaaep:KuBaeT
omepanvu 3arpy3ku u ofpameHus k xocT-mammue (Hampumep, [IK) u mo3Bonser
TIOJIb30BATEINIO 331aBaTh KOJMUYECTBO AYEEK MaMATH, KOTOpbIe OyIyT MepeaaBaThes B UK
W3 BHyTpeHHel nmamsaTH, 6e3 OTphiBa IpoLeccopa OT BHIOJIHEHUs] OCHOBHOM 3a1auu.

[Momnas weHpopMmaimsa o moprax BDMA u IDMA comepxurcs B TiaBe 11,
"TTopTbl NpAMOro AOCTYMNA K NamsaTH".

ITpoueccop ADSP-2181 wucnonb3yeT BXOAHBIE TAKTOBBIE CHUHXPOUMITYJILCHI C
TIOJIOBMHHOMN 4acTOTOI OT AJMUTENLHOCTH KOMAHIHBIX LIMKIOB Mpoleccopa u popmupyer
W3 HEr0 BHYTPEHHHE TAKTOBBIE CHHXPOUMITYILCHI HOPMalbHOU (B ABa pasza OombIeit)
9yacTOThl. Hampumep, mpu dYacToTe BXOAHBIX TAKTOBHIX cHHXpoumiysbcoB (CLKIN)
16,67 MI'n, mporuieccop Oyaer pabotaTh ¢ TakToBO¥ uactotoit 33,33 MI'm. Ha Bcex
BPEMEHHBIX [MarpaMMax B KauecTBE OMOPHOTO CHUTHAJAa WCTOJB3YIOTCS BBIXOJHBIE
TaKTOBbIe cMHXpouMIynbehl nporeccopa (CLKOUT) ¢ yacToTol, paBHOM MIUTENEHOCTH
KOMaH/HBIX LIUKJIOB.

Ilpu compsbkeHun mnpoueccopa ¢ BHEWHUMHM 3Y  MOTYT T€HEPUPOBATHCS
COCTOSIHMSL OKUAAHWA. UWCIO COCTOSHUWN OXKWAAHWS, KaKI0€ M3 KOTOPBIX PAaBHO TIO
JUTUTENILHOCTH OJAHOMY KOMaHIHOMY LIMKITY, 33Ja€TCs IPOTPaMMHBIMH CPEACTBAMHU.
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10.6.1 UnTepdeiicsl namsTu nporpammsl npoueccopa ADSP-2181

ITpoueccop ADSP-2181 umeer noctyn kak k 16K cBoeil BHyTpeHHell mamsiTu
MPOrpaMMbl, TAK U K JBYM CerMeHTam oBepieliHoil namstu, no 8K cioB kaxnplil. Bee
CJIOBa TIAMATH TPOTPAMMBI MMEIOT Pa3pAdHOCTh 24 OuTa. 3a OMWH KOMAHAHBIM LUK
MPOLIECCOP MOXKET OCYILIECTBUTH /IBA OOpAILEHUs K BHYTPEHHEH MaMsTH MporpaMMbl. 4TO
MO3BOJISIET €My 3aBEPLIMTH BCE OMepalnuy B TeUeHWe OIHOTO uukna. ['pynma paspsnoB
PWAIT B peructpe ympasnenus cucteMoit (cMm. puc. 10.24) 3amaeT 4ucino COCTOSHUMN
OKMIAHUS TIPU KXKIOM OOpallleHnH K OBepiIeiHoil mamMaTh nporpaMmel. [1o ymomuaHuio
(nmocne nepezamnycka) PWAIT coxepxut 3Hauenue 7.

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

PaspeweHne SPORTO PWAIT

Paspelerue SPORT1 COCTOSIHVE OXUAaHUs
_— OBepneriHon namstu

KoHdurypaumsa SPORT1 nporpammeil

Puc. 10.24 I'pynna paspsinoB PWAIT B peructpe ynpapJjieHusi cucTeMOoii

Bo BHyTpeHHel nmamsTU MporpamMMbl U ABYX CEIMEHTaX OBEpJeUHON mamsiTu
MOXKET coaepxarbcsi Modas KOMOWHALUMS KOMaHI M AaHHbIX. Pemaktop cBsizeid
npoueccopoB cemeiictBa ADSP-2100 omnpepensieT MECTONONIOKEHUE MEPEMELIAEMOTo
KOZla TIporpaMMbl U CETMEHTOB AaHHbIX. JIF000W MOMyNb MporpamMMbl WM CTPYKTypa
JAaHHBIX, B TOM 4YHCIE KOJ Mepe3amycka Mpoueccopa U BEKTOpa MpPEepbIBAHUS, MOMKET
ObITH pa3MelieH Mo abcoMOTHOMY aapecy. Bekrop mepesamycka pacnosioKeH 1o aapecy
0x0000 B maMATU MPOrpamMMmBbi.

Brion MMAP no3BossieT BRIOUpaTh OJHY W3 IBYX BO3MOXKHBIX KOH(UTYpaIuii
namstu nprpamMmsl mpoueccopa ADSP-2181. CocTosHue 3Toro BbIBOJAA TaKXKe BIUAET Ha

HEOOXO0ANMOCTb MOBTOPHOW 3arpy3ku nocye cHatua curHaga RESET. Ha puc.10.25
[0Ka3aHbl BO3MO’KHBIE CcOCTOsIHUSI BbiBOJa MMAP UM cOOTBEeTCTBYIOLIAS KAXIOMY
COCTOSTHHIO KOH(UTYpalys MamsaTH POTrpaMMmBbl.

Peructp BeIOOpa oBepreiinoit mamsatu mporpammel (PMOVLAY) mo3sonser
BbIOMpaTh CErMeHT OBepJIelHOM mamMsATH i OTOOpaKeHNS B KapTe MaMsATH IO ajfpecam
PM(0x2000) - PM(0x3FFF). OrobpaxeHHble B KapTe MAMATH 3HAYCHUS TIPUBEICHBI
BMECTE C COOTBETCTBYIOLUIMMU MM 3HaueHusimu peructpa PMOVLAY Ha puc. 10.25. B
Tabn. 10.3 mokazano, kakuMm odpazom peructp PMOVLAY BnusieT Ha afpecanuro saeek
nmamsTa (uHus anpeca Al3).
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Tabauua 10.3
Peructp PMOVLAY u anpecanns oBepjeiiHoii TaMATH MPOrpaMMBbI

PMOVLAY Hausame Jlunus aopeca A13  Jlunuu adpeca AI12:0
0 BHyTperHAs - -
1 Buewnsas osepreitHas 0 13 MJagmux — OWT
MaMsTh, CETMEHT | agpeca:  0x2000 -
0x3FFF
2 Breurnsas osepneitHas 1 13 MIT X out
MaMATh, CETMEHT 2 agpeca:  0x2000 -
0x3FFF
MamaTb nporpammei MamaTb nporpammel
0x0000 0x0000
BHYyTpeHHsA BHelwHsA
8K 8K
Ox1FFF Ox1FFF
Brympenrsn | 0X2000 0x2000
8K
(PMOVLAY=0) BHyTpeHHss1
unm 8K
BHelwHsAs (PMOVLAY=0)
8K
(PMOVLAY=1unu 2)
OX3FFF OX3FFF
MMAP=0 MMAP=1

Puc. 10.25 Kondurypauuu namsatu nporpammsl npoueccopa ADSP-2181.
Hwxke mnpuBeneHsl TpUMeEpbl KOMaHI, AEMOHCTPHPYIOIINE WCMOJNIb30BaHUE
peructpa PMOVLAY.

PMOVLAY=DM(0x1234); {komanga, tTun 3, 8 PMOVLAY}
{3arpyxaeTcs 3HadYeHHUe, conep-}
{xameecsd mo agpecy}

{DM(0x1234)}
PMOVLAY=1:; {xomanma, tun 7, 8 PMOVLAY}
{3arpyxaercs 3HadyeHue 2}
PMOVLAY=AXO; {B PMOVLAY 3arpyxaercs}
{comepxumoe peructpa AXO0}
AXO0=PMOVLAY; {B perumctp AXO0 3arpyxaercs}

{3nauenne PMOVLAY}
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ITpn ncnonb3oBanmy koHpurypauny, B kotopoit MMAP=1, ciexyer obparutsb
BHHUMAaHKE HA TO, YTO nepBble 8K UCMONB3yrOTCS TOMBKO AJISl OMHOTO CETMEHTA BHEIIHEH
MAMSITH, 9TO HEOOXOAMMO [UTA TIPaBUIILHON padoTHl BHENIHEH cucTeMbl Ha Oaze [13V. B
JAHHOM PeKMMeE JIMHUA aipeca BHEeIHeH naMaTh mporpaMMbl A3 Bcerjaa ycTaHOBIEHA B
0, a 8K BHyTpeHHell mamsATU MNPOrpamMMmbl OCTAKOTCS AOCTYNHBIMHU. Y CTaHABIHMBANTE
MMAP=1 u PMOVLAY=0. DTOT pexuM NOCTYyNEeH BO BCEX MpoOLEecCcOpax cemeilcTBa
ADSP-2100.

Ha puc. 10.26 moxazana koH(pUTypalys MaMATH, TIPU KOTOPOH (TIPH YCIIOBHH,
10 MMAP=0) ADSP-2181 mOTHOCTBIO UCTIONB3YeT 00a CErMEHTa OBEPICHHON MaMsATh
(mporpaMMBbl U TaHHBIX). B maHHOM ciTyuae HEOOXOAUMO yUecTh, UTO:

* IS IByX CETMEHTOB oBepJeliHoi mamstn Tpedyercs Tpn C3VIIB mo 32K §-paspaaHbrx
CITOB W He TpeOyeTcst HUKaKAX CBSI3YIOIINX JIOTHIECKIX CXEM;

* NJIST CUTHAJIOB UTCHUS (HD), 3aIHACH (VTR), BeIOOpa kpuctamia (CM S u BeiGopa

maMsaTh TporpaMMbl/manuaeix (PM S wmn DM § TpebyeTcss weThlpe ympapistoiiyie
JIVHW,
e nomKHAa OBITh 3amaHa Takas koHpurypamus seiBoma CMSSEL (BeIOOp cocTaBHOM

naMsTH), 9To0bl TIpH BeicTaBiaeHny curdana PM Sumn DM Sno auann CM Srtaxoke 6b1
BBICTABJISIICS CHTHA,

* B JIaHHO! KOH(UTYpallMy CETMEHTbl OBepJeHHOW MaMATH XPaHATCS B CleXyHOIEeM
TIOpsIIKe: OBepIieiiHas mamMsITh TIPOTpaMMbl ceTMeHT |, oBepieiHas TTaMATh TTPOTPaMMBI
CeTMEHT 2, OBeplieiiHas TIaMATh NaHHBIX CeTMEHT | W oBepuieiiHas TamsTh TaHHBIX
cerMenT 2; mmaWS aapeca 13 (A13) mpomeccopa ADSP-2181 ocyimecTBisieT BBIOOD
TIepBOTO WM BTOPOTO CeTMeHTa OBEpIeHHOW TamsITH; KapTa TamsaTH TIpH TakoW
KOoH(UTYpannw Tokasana Ha prc. 10.27.

ADDR 0-13 DATAO0-7 ADDRO-13 DATA8-15 ADDRO0-13 DATA 16-23

A T T S

A0-13 DO-7 A0-13 DO-7 A0-13 DO-7
32K x 8 32K x 8 32K x 8
SRAM SRAM SRAM

CS OE WE A14 CS OE WE A14 CS OE WE A14
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Puc. 10.26 TIpumep koHpUrypaunn oBepJseliHoli MaMaTH NPOrpaMMbl 1 JaHHBIX.

OgepneliHas A13=1

namsTb JaHHbIX 2

PMS = 1
OgepneliHas A13=0
namsaTb AaHHbIX 1
OBepneliHag A13=1
namsTb Nporpammbl 2
PMS =0

OgepneliHas A13=0

namsTb Nporpamms 1

NN NN

Puc. 10.27 Aapecauust oBepJieiiHoil NaMATH NpH KOHPUTypaLuM, NOKa3aHHOI HA
puc. 10.26.

CymecTByeT psii OTpaHUICHUI Ha HCTIONB30BaHIEe OBEpIIeHHON MaMsATH.

e TIlIporpammubiii aBtomar npoueccopa ADSP-2181 He yuuThiBaeT 3HaueHwus,
cogepxammeroca B peructpe PMOVLAY. IlepexmoueHue CTpaHUL NpU BHINOJIHEHUH
3aBUCALIMX OT TeKyllero 3HaueHusa peructpa PMOVLAY onepauuii MoxeT MPUBECTH K
omuOKaM B BBITIOTHEHWM TIporpamMbl. Hampumep, eciii B Xone BBIMOJHEHHS B LWKIIE
omepauuyd Hax OAHUM M3 CEIMEHTOB BHELIHEW OBEpJICHHON DNaMATH MPOUCXOIUT
TEPEKIIIOUYEHNE K APYTOMY CErMEHTY BHEIIHEH UM BHYTPEHHEU OBEPICHHON MaMATH, ITa
oTepanys B MUKJIE MOXKET ObITh BHITIONHEHA C OLIHOKOMH.

e Comepxumoe pernctpa PMOVLAY He coxpaHseTcss W He BOCCTaHABIWBAaEeTCA
aBTOMAaTHYECKW B CTeKe COCTOSHWII TIpolleccopa TpW O0O0CITyKWBaHWW TpephiBanus. B
cllydyae WCTONIB30BAaHWA  OBepJieliHOW TaMATH COXpaHeHWe W  BOCCTAHOBICHWE
cogepxxumoro pernctpa PMOVLAY 1omkHO OBITH TIPeIyCMOTPEHO B TIOAIpOTpaMMe
00CITy>KUBAHUS TIPpEpPhIBAHNIA.

10.6.2 UnTepdeiic mnamMaTH JaHHBIX npoueccopa ADSP-2181
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ADSP-2181 umeer poctyn k 16K 16-pa3psaHbIX CJI0B BHYTPEHHEH HamsTu
JAHHBIX W IABYM CerMeHTaM OBepieiiHoi mamsatd, no 8K 16-pa3psaHbIX CIOB KayKablil.
Bce obpatenus mpoueccopa K BHYTPeHHEil MaMsTH AAHHBIX 3aBEPIIAIOTCS] B TEUEHHE
oaHOro komMaHiaHoro uukna. I'pynna paspanoB DWAIT B peructpe ynpaBieHus
cocTosTHUSIMU  okumaausi(cM. puc. 10.28) 3amaeT 4YWCIO COCTOSHWI OXUAAHUS TIPH
Ka)XI0M oOpaleHnn K oBeplieiiHON mamaTh paHHbIX. KoHurypauus nmaMaTd JaHHBIX
npoueccopa ADSP-2181 nokazana Ha puc. 10.29.

Peructpsl ynpasneHus/cocToOsHUS npoleccopa 0ToOpakeHsl B KapTe MaMsATH B
BEpXHUX syeilkaXx BHyTpeHHeidl mamsTtu naHHbix no azapecam ¢ 0x3FEO no Ox3FFF.
BoasmmncTBo peructpos ynpasiaeHuss ADSP-2181 aHanoruuHel peructpaM ynpaBieHUs
Ipyrux mpoueccopoB cemetictea ADSP-2100. OGpatute BHUMaHHE, YTO B pPErucCTpe
ynpasineHusi cuctemoii ADSP-2181, B omnuuyae oT Apyrux MPOLECCOPOB CEMEMNCTBA,
OTCYTCTBYET TpyIa pa3psAAoB, YNPaBIsoLas MamMaThio HadaIbHOU 3arpy3ku. Crienyer
Takke oOpaTuTb BHUMAaHHWE, YTO B PETHCTPE YMPABIEHUS COCTOSIHUSIMU OXHMIAHUS
npoueccopa ADSP-2181 uMeroTcs AOMOJHUTENbHbIE UYETblpe TPYIIbl PaszpsiaoB AJs
3aJaHus KOHQUTYpaLnuK NaMsATH BBOAA/BBIBOJA 3TOTO MPOLIECCOpa.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
. 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Ox3FFE

DWAIT IOWAIT3 IOWAIT2 IOWAIT1 IOWAITO

Puc. 10.28 Pernctp ynpap/jieHHs COCTOSSHUAMH O:kMIaHNA npoueccopa ADSP-2181.
MNamMaATb AaHHbIX
X
BHyTpeHHsis 0 0000

8K
(DM@nAY=0)
BHewHsas

8K
nnm
(DMOVLAY=1  2)

Ox1FFF

0x2000
BHyTpeHHss

cnos
8160

pervcrpa ynpasne | 0X3FDF
Bas oTobpaxeHHbIx B| 0x3FEO
KapTe NamsiTu

Puc. 10.29 Kondurypanus naMsiTH JaHHBIX nponeccopa ADSP-2181.

Peructp BbiOOpa oBepaeliHoii namstu aamHbix (DMOVLAY) no3sossier
BBIOMpATh CEIMEHT OBEpIICHHON HaMATH A4 OTOOpakeHUA B KapTe MaMATH IO aapecam
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DM(0x0000) - DM(0x1FFF). Peructp DMOVLAY wumeeTcs TONBKO B TIPOILIECCOPE
ADSP-2181. OroOpaxxkeHHble B KapTe MaMATH MO YKa3aHHBIM ajpecaMm 3HauyeHHs
MPUBOSATCSA BMECTE C COOTBETCTBYIOLIMMHM 3HaueHusimu peructpa DMOVLAY Ha puc.
10.29. B Tabn. 10.4 mokazano, kakuM oOpa3zom peructp DMOVLAY Biumser Ha
afipecanuro siaeek maMATh (TuHuS aapeca Al3).

Tabnuma 10.4
Peructp DMOVLAY wu agpecanusi oBepJieiiHoii MaMsiTH JaHHbIX

DMOVLAY [Hausame Junua adpeca A13  Jlunuu adpeca A12:0
0 BHyTpeHHSIS TaMsITh - -
1 Buewnsas osepreitHas 0 13 MIagmux — OWT
amsTh, CETMEHT | agpeca:  0x0000 -
Ox1FFF
2 Breurnsas oBepneitHas 1 13 MIT X ouT
MaMATh, CETMEHT 2 agpeca:  0x0000 -
Ox1FFF

Hwxke mpuBeaeHBl TIpUMephl KOMaHI, IEeMOHCTPUPYIOIINE WCIOdb30BaHUe
peructpa DMOVLAY.

DMOVLAY=DM(0x1234); {xomanga, Tun 3, B DMOVLAY}
{3arpyxaeTcs 3HaYeHWe, COmep-}
{xameecsd mo agpecy}

{DM(0x1234)}
DMOVLAY=2; {xomanma, tun 7, 8 DMOVLAY}
{3arpyxkaeTcs 3HadeHUWe 2}
DMOVLAY=AXO0; {B DMOVLAY 3arpyxaeTcs}
{comepxumMoe peructpa AXO0}
AXO0O=DMOVLAY; {B permctp AXO 3arpyxaetcs}

{3ravenme DMOVLAY}

[Tpumep KoHGWTrypammn TamsaTH, Tpu Kotopoit ADSP-2181 momHOCTEIO
WCTIONB3YyeT 00a cerMeHTa oBeplieHON maMsaTH (MporpaMM W TaHHbIX), OBLT TpWBENEH B
TipenbIaymeM pazaene "HUATepdelic maMsTH mporpaMMer”.

Hampapnienvie  mepenaut  ykaselBaeTcs JIBYMS  YTPABISIOMUMA  THRUAMH.

CunTeIBaHWE W3 TIAMSATH (RD) W 3aruch B TMAaMATh (WR) TIPOM3BOAATCS 1O HU3KOMY

YPOBHIO. O6wrar0, DMS moCcOSTHHSIeTCS K K BBIBOTTY CE (xpwcramn mpoctynen), RD -
OE (BBIXOA pa3pelien), a WR - k BerBoxy WE (3armich pasperrena) 3V.

10.6.3 UnTepeiic namsaT ¢ 6aiiTOBOIi opranu3anuei npomeccopa
ADSP-2181

Obmacth maMaATH ¢ OaliToBoil opraHmsaumeil mpoueccopa ADSP-2181 moxet
WCTIONB30BAThCS IS XpaHeHUs U agpecalny 1o 4 MoOaiit koaa mporpaMMBbl WITH JaHHBIX.
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Ora obnacTh 3aHMMAeT MECTO MaMATH HavyajdbHOW 3arpy3ku, KOTOpas MCIOJIb3YeTCs BO
BCceX Apyrux mpoueccopax cemelictsa ADSP-2100. B oTinune OT maMsTv Ha4albHOU
3arpy3kd, JOCTYN K TaMATH ¢ 0aifiToBOW opraHW3amueil OCyIIecTBISETCS depe3 MOpT
npsMoro mobdaitToBoro AocTyna k mamati BDMA.

Oobnacts maMATH ¢ 06aliTOBOM oOpraHu3anueil cocrout u3 256 crpanui, mo 16K 8-
paspsAAHBIX CIOB Kaknas. Jlns 4uTeHWs W 3amucH B JAAHHYIO O0NacTb MHaMsTH
HCTIONB3YIOTCS YeThIpe (popMaTa JaHHBIX: Pa3psIHOCTBIO 24 OUTa, pa3psinHOCTHIO 16 OUT,
pa3psAaHOCTBIO 8 OWT ¢ BBIpAaBHUBAHUEM IO CaMOMY CTapiueMy OuTy, pa3psaHOCThIO §
OWT C BEIPAaBHUBAHWEM 10 CAMOMY MJIaIIIeMy OWTY.

Kaxxnas onepanus yTeHus1/3amicy B TaMATh ¢ 0aiTOBO opraHu3ameil CocTouT
U3 Tiepeiauy JaHHBIX (M0 JIWHUSAM IOUHBI JaHHBIX 15:8) w agpeca (1O JUHUSM [IWHBI
anpeca 13:0 Tuttoc TUHAUAM IIWHBL JaHHBIX 23:16). 22 pa3psana agpeca sdeliku 6aliToBOM
MAMSITHA 00ECTIeYNBAIOT HOCTYT MakcUMyM K 4 Moaiit 13V nnu O3VY.

[MonmHas uH(pOp™Maus o mamsTu ¢ 6aliToBoit opranuzanwmeit nmpoueccopa ADSP-
2181 u mopTe mpsiMoro Nob6aiToBoro AocTyna K mamsati BDMA conepxwurcs B rnase 11,
"TTopTbl NPMOro AOCTYMNA K AAHHBIM".

10.6.4 ObaacTh namMsATH BBOAA/BbIBOAA NIponeccopa ADSP-2181

B npoueccope ADSP-2181, BMecTo 0TOOpakeHHsI B KapTe MamsTH yCTPOWCTB
BBO/Ia/BBIBO/IA, MCTIONB3YETCS, B OTJIMYAE OT OCTANBHBIX TpoIeccopoB cemeiicta ADSP-
2100, cnenpansHas 001acTh MaMSITH BBOAA/BLIBOAA. DTa 001acTh COCTOUT U3 2048 gueek,
pa3zieneHHbIX Ha YeThipe (parMeHTta ¢ MpOrpaMMHUPYEMbIMU COCTOSHUSIMM OKMIOAHWS.
Yucno cocTosHUN OXWAAHWS NOpu  oOpalleHud K KaKIOMY (QparMeHty MHamsTd
BBOJA/BBIBOMA 3amaeTcsi 4eTblpbMs Tpynmamu paspsaoB (IOWAITO0-3) B peructpe
YIPABIEHUS] COCTOSIHUAMU 0xkuaaHust npoueccopa ADSP-2181; 3toT pervctp nokasaH Ha
puc. 10.30.

15 14 13 12 11 10 9 8 7 6 5 4 3 1 0
. 1 1 1 1 1 1 1 1 1 1 1 1 1 1 OX3FFE
DWAIT IOWAIT3 IOWAIT2 IOWAIT1 IOWAITO

Puc. 10.30 PerucTtp ynpap/jieHHs COCTOSIHUAMH O:kMIaHNA npoueccopa ADSP-2181

Pervctp ympaBneHHs COCTOSHUSIMU oxuaaHusi Tiporieccopa ADSP-2181
CONIEPKNT CIISAYIOIINE TPYTITH PA3PAIOB!
* IOWAITO - 3apmaer uymcio cocrosHudt oxupanusa (ot 0 1o 7) mpu oOpaleHun K
aapecam mamsita BBoja/BeiBoaa 0x000 - Ox1FF;
* IOWAIT1 - zamaer umcio cocTossHMN oxugaHus (ot 0 1o 7) mpu oOpalleHUn K
anmpecam aMsITH BBOJa/BBIBOIA 0x200 - 0x3FF;
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e IOWAIT2 - 3amaer gmcno cocrosHW oxumannst (ot 0 1mo 7) mpw oOpalmeHnd K
aapecam 0x400 - OxSFF mamsTv BBOIA/BBIBOMA;

e IOWAIT3 - 3amaer umcno coctosHmii oxumganus (or 0 mo 7) mpum obpameHuu K
aapecam 0x600 - 0x7FF mamsatu BBO1a/BBIBOAA;

e DWAIT - 3amaer umcno cocrosHmi oxumanus (or 0 1o 7) mpu oOpaimeHWd K
CcerMeHTaM BHEIHelH OBepIeitHO it maMsSTH MpOTpaMMBbl U TaHHBIX.

IMpumewanne: 'pynma paspsagoB PWAIT B perwctpe ympaBleHHS CUCTEMO
3aaeT YNCIO0 COCTOSHUN OXWIaHWA MpH oOpallleHnN K CerMeHTaM OBeplelHHON maMaTH
TIpOTPaMMBl.

IMpn noacoenvHennn k mpoueccopy ADSP-2181 mapamnensHoro ycrpolicTa
BBOAa/BEIBOMa (cM. pwc. 10.31), ToceUTaeMEBIii yCTpoOMCTBY ampec TOSBISETCS Ha
BHEIIHEl IIHE ajipeca, kak nmokazaHo Ha puc. 10.32.

nrdBBR 2 fekonepa

aﬂpfca DATA223:28

Kogexk ALM UATI nnn
npyrvie nepudepuiHsie
yCTpoKncTBa

t b

Puc. 10.31 IIpumep noakaoveHus nepudepuitHoro yerpoicTea K 00J1acTH NaMATH
BBOAA/BLIBOA

13 12 1110 9 8 7 6 5 4 3 2 1 0
0 1 X 0 0 0 0 0 o] 0 0 0 0 0

AN /
N
Onepauus namsaTu BBoAa/BbIBOAA |— Anpec namsATh BBoAa/BeiBOAA
1 = 3annce
0 = Ytenne

Puc.10.32 CaoBo aapeca naMsiTu BBOAA/BbIBOJA

JlononHUTeNbHBIM  KaHan CBS3WM  depe3 00JacTb MaMATH BBOJA/BBIBOAA
npoueccopa ADSP-2181 MokeT ucnonab30BaThC XOCT-MaMHON. Eciiu npu conpskeHnn
JUIsL Tiepenady ynpasisionlell MHGOPMaLUKM ¢ CHCTEMHON IIWMHBI MCMONb3yeTcss Habop
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PETUCTPOB AAHHBIX W MPU 3TOM TAKKE AOJDKHO MEPEABATHCS 3HAUMTEIBLHOE KOIHUYECTBO
IUCKPETU3NPOBAHHBIX JAAHHBIX, CIEIyeT OTOOpa3suTh PErucTpbl YMNPaBICHUS Kak
nepudepuiipie ycTpoHcTBa B TaMATH BBOAA/BBIBOJA W TMepeAaTh TUCKPETU3NPOBAHHbIE
naHHble uepe3 nopt IDMA. OnHOBpeMeHOE CNIONb30BAHUE KAHAIOB MPSIMOTro A0CTyNa K
MaMsATH W TIAMATH BBOJA/BbIBOAA YBEIMYMBACT CKOPOCTb TMepeladd NaHHBIX MO
CHUCTEMHOM LIVHE.

ITpumeuanue: Kak u B ciydae ocTalbHbIX mpoueccopoB cemeiictea ADSP-2100,
A0Sl ONUcaHWs OTOOpaKEHHBIX B KapTe TMaMATH TOPTOB BBOJA/BBIBOJAA MOXKHO
BOCTIONTb30BaThcs aupekTuBoit accembnepa .PORT . Drta mupektuBa ommckiBaeT (B
mporeccope ADSP-2181) mopTel BBOmA/BBIBO/A, OTOOpakeHHbIE B CETMEHTaX
OBepieiHONH TaMATH NpPOrpaMMbl WM AaHHBIX. ECIW BBl XOTUTE WCHONB30BATH I3TY
IUPEKTHBY, yOenuTeCh BO BPeMsl MPOTOHA MPOTPAMMBI, YTO BO BpPeMs OMUCAHUS MOPTa
Ballla MPOrpaMMa HaXOJUTCS B MPABUJIBHOM CETMEHTE OBEpJICHHOM MaMsATH MPOrpaMMbl
WIN JAaHHBIX; HU acceMOnep, HU PeNakTop CBs3ell He BBICTABAT (DIKKU OMIMOKU TPHU
npoBepke aupekTuBbl .PORT, xoTopas oTHOCUTCA K OBEpIICHHON MaMsATH, MOCKOJIbKY
Takas omudKa MOXET ObITh OOHAPY)KEHA TONBKO TMPH MPOTOHE Mporpammsbl. KiroueBoe
cnoro "IO" He paboraer ¢ mupekTuBoit .PORT, mostomy 0003HaubTE ampeca MaMsATH
BBOJa/ BBIBOJIAMH CHMBOJIAMH-METKaMU, Uil UeTO UCTIONb3yiTe MakpokoMaHay #define.
Hawnnyummm cioco6om npumenenns aupekTrBbl .PORT sBisieTcs ee ucmonb3oBaHue s
0TOOpaKEHN YCTPOWCTB, MPUMEHSIOIUXCS ISl peHICHUS HeTHMUUHBIX A ADSP-2181
3aJad; B OCTAJbHBIX CIydasX HCHONb3yHTe 0O0JacTh MamsTH BBOJA/BBIBOAA AJIA
0TOOpaKeHNA yCTPOICTB BBOIA/BHIBOAA.

10.6.5 Bb10op coctaBHOIl namsTu npoueccopa ADSP-2181
B mnpoueccope ADSP-2181 wumeercs mnporpaMMupyemblii curHan BblOOpa

cocraBHOU mamsaT CM S DTOT CHTHAN TO3BOJIICT OCYHICCTBIISATH BBHIOOpP TIAMSATH LIS
OTOOPaKEHHBIX B PA3NUUHBIX 00JACTAX MAMATH YCTPOWCTB C COXPAHEHUEM TAKUX JHKE
BpPEMEHHBIX XapaKTePUCTHK, KAK M B Clydyae CUTHAIIOB BbIOOpA OMNpENeNeHHOr0 BHA

namsitu (PM S DM S BM S IOM §.
B 3zaBucumoctu oOT 3HaueHus rpynnsl paspsgoB CMSSEL B peructpe
YOpaBJIeHUS TPOTPAMMHUPYEMBIME (pIIaraMud U BBIOOPOM COCTABHOW TAMSATH (CM. PHC.

10.33), mpoueccop ADSP-2181 BreicraBnser curman CM S mpm  BbicTaBleHUA
COOTBETCTBYIOIIECTO CUTHANA (WM CUTHANOB) BhIOOpa maMsitu. Kaxniprit curHan Beioopa
maMsITd MOKeT OBITh pa3dnokupoBaH oTaenbHO. I[locme mepesamycka, CMSSEL

YCTaHOBIICH TakuM oOpa3om, uto curanel PM S DM Su |OM Spaspemiens, a BM S
320 TOKHMPOBaH.
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YnpaBneHue nporpaMmMmupyemMbiMu ¢hnaramu U BLIGOPOM COCTaBHOW NaMATH
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

TTol 1] 1
1111 [iomlemlomlem| © 1 0l o] o] o] o] o] o |[DMOx3FES)
\, VAN 7\, /7
N N N
BMWAIT — L prrvee
CMSSEL 1 = BbIxop,
0 =Bxoa

1= CMS paspelueH
0 = CMS 3anpeLleH

Puc.10.33 Beioop CMSSEL anst curiana CM S

[Mpumep ucnonb3oBanua curHana CM S ObUT yKe HpHBEeIeH BhHILIe Ha PHC.

10.26. B oroii cucreme nuamsas CM S seiBogmT cwrHanm mis Becex Tpex C3VIIB, dto
To3BOIIsIET, 03 KaKWX-IIMOO CBSI3YIOIIMX JIOTHYECKAX MWKPOCXEM, WCTONb30BaTh TPH
C3VIIB mo 32K 8-paspsaHbIX CIOB KaXkaoe MAJIsS CeTMEHTOB OBEpJIeHHON maMsaTh
TTPOTPaMMEBI ¥ TaHHBIX.

10.6.6 CuutbiBaHue U3 BHELIHEH NaMSATH - OBepJieliHasi NaMATb U
NaMsaTh BBOJa/BbIBO/IA

[Mpotieccop MOXKET CUATATH JaHHBIE MO0 W3 OBEPIICHHON MaMsTH TIPOTpaMMBI,
MO0 W3 OBepieifHol TaMATH TanHBIX, JMOO W3 TaMsSTH BBOJA/BBHIBOIA. YKa3aHHbBIE
oTiepaIvi YTCHUS BBITIOIHSIOTCS B CISAYIONIEH TToCIe TI0BaTeIFHOCTH (cM. prc. 10.34).

1) ADSP-2181 BBITTOTHAET OTepalio YTEHWS W3 BHEIIHel MmaMsaTH; aapec, 1Mo
KOTOPOMY OCYILECTBISETCA CUNTHIBAHME, BEIBOJUTCSA Ha ITWHY aapeca W BBICTABISIOTCS

curdaisr PMS DMS BM Sim IOMSw RD. (Bwicraemenne curnaia CM S
3aBUCHT OT eT0 KOH(HTYparmm).
2. BuetrHee mieprgepHiiHOe YCTPOICTBO BEIBOINUT JaHHBIE HA IITWHY JaHHBIX.

3. ADSP-2181 cunTeIBaeT manHele W cAMMaceT curHail RD.

Curran W R He BbICTaBmsieTCs B TEUEHWE BCEH OMEpalVy CUWTHIBAHWS W3
BHEITHE MaMATH.
OO6paTnTe BHIMaHWe, UTO MpH OOpalleHWH K BHYTPEeHHEH MaMATH IMpolecopa

ADSP-2181 He BBIBOAMTCA HWKAKWUX BHEIIHMX CHWTHAJIOB: Ha BeIBogax PMS DM S

BMS IOMS RD wm W R coxpansercss BBICOKOE HampsyKeHWe (CWTHANHI He
BBICTABIISIIOTCA), @ IIWHBT aJipeca W JAaHHBIX HAXOAATCS B TPETHEM COCTOSHHH.
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© N/ N
on - X XXXXXXAXXXXXX XXXXX

Puc. 10.34 BpemeHHble XapaKTepUCTHKH OMepallid CUYUTHIBAHHSI U3 BHeLIHei
naMsiTH

10.6.7 3anuch BO BHEIIHIO NAMSTH - OBEpJIeiiHAA NAMATh M NAMSATH
BBO/1a/BbIBO/A

ITpomieccop MOXKET OCYIISCTBHUTH 3aMUCh TAHHBIX JIMOO B OBEPJCHHYIO MAMATh
porpaMm, OO0 B OBEPICHHYIO MAMSITh JAHHBIX, THOO B 00JIACTh MTAMSITH BBOAA/BBIBOIA.

OTH omepauyy 3anycU BBITIOJHAIOTCA B CIENYIOLIEH MocienoBaTeNbHOCTH (CM. pHC.
10.35).

CLKOUT / N\ / \
A0 - A13 —<>< X>7
oS, S, —————————\, —
BMS, [OMS,
unu ChS
" Nn___/ \
DATA (X ><>_

Puc. 10.35 BpemeHHble XapaKTepUCTHKH ONePALMU 3alIMCH BO BHEILHIOK NaMSTh

1) ADSP-2181 BBIONHSIET OTIEPAINIO 3aMMCH BO BHEINHIOK MAMATh; ajipec, Mo
KOTOPOMY 3alHCHIBAIOTCS] TAHHBIE, BBIBOJUTCS MO LIMHE a/peca, JaHHbIe BBIBOAATCS MO
IIUHE JaHHBIX, U BeICTABNIAOTCA curHansl PM S DM § BM Sunu IOM Su W R

2) Brenrnee niepudepuiinoe ycTpoicTBO COXpaHAET JaHHBIC.

280



UHTEP®ENC ITAMSTH 10

3) ADSP-2181 mepecraer BBIBOANTH aapec W AAaHHBIE 1O BHELIHWM ILIMHAM W

caumaet curtanr W R

B teuenue Beeit oneparwm 3anucu curHaa RD He BhicTaBiseTCs.

10.7 3BAKJIFOYEHHUE

B Tabx. 10.5 o0oOmeHBl cOCTOSHHS BCEX BBIBOAOB WHTepdeiica TamaTH
nporieccopoB cemetictBa ADSP-2100 s oOpaleHuii k MaMsATH MporpaMM W TaMATH
JaHHBIX W WX komOuHaumu. B Tabin. 10.6 oTpaxkeHo cocTosHMe WHTepdeiica mamaTH u
YIpaBISAIONIAX BBIBOAOB BO BpeMs Tepesarycka, 3arpy3kd (W3 TaMaTH HavdalbHOI
3arpy3kW, He W3 TamsTh ¢ OaifToBoli opranmsammeii mpomeccopa ADSP-2181) w
TpeIOCTaBICHNS UHBI.

Tabnwua 10.5
CocTosiHMe BLIBOJOB NpoLeccopa BO BpeMsl 00palleHusi K NaMATH

Obpawyenue | pMS | DMS | BMS RD WR Hluna Huna

K aopeca OQHHBIX

Tonsko BHYT- BBICOKWI | BHICOKWH | BBICOKMH | BHICOKHIA BBICOKHMH | HAXOAUTCA B | HAXOAUTCS B

PEHHEN MaMsa- | YpOBEHE | YPOBEHHL | YPOBEHb | YPOBEHB YpOBEHb TpEThEM TPETHEM

TH TPOrPaMMBI COCTOSHUN | COCTOSHUN

Tonsko BHYT- BBICOKWI | BHICOKWH | BBICOKMH | BEICOKHIA BBICOKHMH | HAXOAUTCA B | HAXOAUTCS B

PEHHEN MaMsa- | YpOBEHE | YPOBEHHL | YPOBEHb | YPOBEHB YpOBEHb TpEThEM TPETHEM

TH JAHHBIX COCTOSHUN | COCTOSHUN

BryTpenneii BBICOKWI | HU3KUH BBICOKHMH | HU3KUH HU3KW ajpec mamsi- | JaHHBIC Ma-

MaMsITH Mpor- YPOBEHb | YPOBEHHL | YPOBEHb | YPOBEHB YpOBEHb TH JaHHBIX | MSTH JaH-

pamMMBl, BHEUI- (s cun- | (s 3anm- HBIX

Hell maMsTi TBIBaHUA) | CH)

JIAHHBIX

BryTpenneii HU3KUH BBICOKWI | BRICOKHI | HU3KWIH HU3KW ajpec mamsi- | JaHHBIC Ma-

MaMsITH JaH- YPOBEHb | YPOBEHHL | YPOBEHb | YPOBEHB YpOBEHb TH TIPOT- MSITH IPOT-

HBIX, BHEITHEH (st cun- | (A7 3anm- | paMMBl paMmbl

TaMsITH Tpor- TBIBaHUA) | CH)

paMmbl

Bxemrneit na- BBICOKWI | BRICOKWI | HU3KMI HU3KWIA BBICOKHI ajapec 3a- 3arpyxae-

MSTH HaYamb- YPOBEHb | YPOBEHHL | YPOBEHb | YPOBEHB YpOBEHb Tpy’KaeMoi | MbIe JaH-

HOM 3arpy3ku (s cun- namsaTH Ha- | HbIE, aapec
THIBAHAA) YanbHoOl 3a- | 3arpykae-

Tpy3Ku MOW ¢cTpa-
HULIBI

Tabnuma 10.6
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CocTosIHUST BEIBOJOB NpoIieccopa MpH nepe3anycke, HAYAIbHOI 3arpy3ke™ n

NpeaoCTaBJICHUN IIUHBI

Hluna

Huna

CLKOUT

Onepayus PMS RD Iocneno- | BG
aopeca | OaHHbIX | —— — BaTeJIbHBIC
DMS WR -
BMS
Tepesamyck HAXOJAWT- | HAXOIWT- | BHICOKHIA BBICOKHIi | akTHBeH HAXOJWTCS B | BBICOKHIA
caBTpe- |csaBTpe- |yposens YPOBEHb TpeTheM YPOBEHb
TBEM COC- | TBEM COC- COCTOSIHUH
TOSTHUU TOSIHUHU
ABToMaTHUec- | aKTHBHA | aKTHBHA | BMS axti- | RD AKTHBEH HAXOMUTCA B | BRICOKHIA
Kast Ha‘IaJI'IBHaSI ser. PMS aKTHBEH, TPEThEM YPOBEHB
3arpyska* ? ! WR COCTOSTHMH
nocae DMS BRICO- | prrcokmit
nepesanycka KHii YPOBEHD
YpOBEHE
ToBTOpHAast aKTHBHA | aKTHBHA | BMS axtu- | RD AKTHBEH AKTHBEH BBICOKHii
HauabHas pen, PMS , | AKTHEeH, YPOBEHB
3arpyska
P DMS Brico- WR o
" BBICOKH
K VpOBEHB
YPOBEHH
BhICTaBjicHIE | HAXOMUT- | HAXOAWT- | HAXOMATCSA B | HAXOMAT- | AKTHBEH AKTUBEH HUBKAH
BR mpu Hop- | S BTPS- | A BTpe- | TpeThem caB YPOBEHE
MAJILHOM pe- TBEM COC- | TBEM COC- | COCTOSIHUU | TpeTheM
JKAMe pa60TLI, TOSIHUHU TOSTHUW COCTOSI-
HavaNbLHOM 3a- HHH
Ipy3Ke U B pe-
sxnme Go
BhicTaBieHe | HAXOMUT- | HAXOAMT- | HAXOMATCA B | HAXOMAAT- | QKTHBCH HAXOJUTCS B | HU3KHMiA
BR ®o Bpems | 4 BTpe- | CABTPe- | TPEThEM ciaB TpeTheM YpOBEHb
Tepesamycka TBEM COC- | TBEM COC- | COCTOSIHUU | TPETheM COCTOSIHUH
TOSIHHH TOSAHUH COCTOS-
HHH

*[IpumMeyaHue:

3arpy3ka 4epe3 unHrepdeiic
namati ADSP-2181.
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