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1. BBepeHue

JlaHHBIH  JOKYMEHT OINMCHIBA€T MHKPOCXEMY COBETCKOIO OJHOKPUCTAIBHOIO MHUKpPOIpoLEeccopa
K1801BM1. B otkpbITOM JOCTyne HE MMEETCS O(PUIMAILHOTO TEXHWYECKOTO ONMUCAHUs JaHHOTO Ipoleccopa, a
pa3iU4Hble HCTOYHHKH HE SIBISAIOTCS TMOJHBIMA U HENPOTHBOPEUYMBHIMM, MOSTOMY OBUIO IMPHUHATO peIICHHE
COCTaBUTh TEXHUUYECKOE OIMCaHHWE, OCHOBAHHOE Ha HMEIOUMXCsA (parMeHTaXx OQHIUAIBHBIX JIOKYMEHTOB,
MIPOBEPEHHBIX Ha MPaKTHKE (PAaKTOB U pe3yNbTaTax peBepc-MHKUHUPHUHTa coOCTBeHHO MuKpocxeMbl K1801BM1.

110 BO3MOKHOCTH CCBIJIKHA Ha UCIIOJb30BaHHBIC MaTepuralibl IPUBEACHBI B COOTBCTCTBYIOLIEM pasaciic.

B Tekcre He [nemaeTcss pa3aMyMs MEXAY pa3HBIMH HCHOJHEHusMH Kopmyca - KMI1801BMI1
(xepamuueckuit), KP1801BM1 (mimacTUKOBBIM KOpIyc) M TNPOYMMH, BMECTO 3TOrO YIOTPEOIsAeTcs eauHOe
obo3HaueHune K1801BM1.

W3HavanbpHO, KOTAa BBINOJHSIICSA peBepc-MHXHHUPHHT MuKpocxembsl K1801BMI1A, npeanonaraiocs 9ro
MHUKpocxeMbl ¢ napyrumu OykBeHHbiMM wuHAekcamu (K1801BMI1B, K1801BM1B, KI1801BMII) seustrorcs
PE3yIbTaTOM COPTUPOBKH IO 4AacTOTE M PabOTOCHOCOOHOCTH OTHACIBbHBIX ONOKOB IOCIE BBINOJTHEHUS 3aBOJICKHX
TecToB. JlaHHOE MPEeaNOIoKEeHNE 0Ka3aloch TONBKO YacTUYHO BepHBIM. Mukpocxema K1801BMII' Beimyckanach
no japyrum ¢orouradionam cios AUPPY3UH U COAEPKUT MHUKPOIPOrpaMMy, OTIMYHYIO OT MHUKPOIPOTPAMMBI
Mukpocxemsl K1801BMI1A. ®ynknuonansHble oTinuusg Mukpocxemsl K1801BMITT 3akmrodatorcss B mojaepikke
KOMaH/Ibl YMHOXXEHHsI, B TAPaHTHPOBAHO pabOTOCIIOCOOHOM OJIOKE TaiiMepa M MOJACPIKKE INPEpPBIBAHUS OT TOTO
6noka. IlockonbKy NaHHBIE OTJIMYMS HE3HAYMTENHHBI, TO BO3MOXKHO HAIMCAHWE €IMHOW JTOKYMEHTAllMHd Ha BCE
BapuanTsl K1801BM1, ¢ akieHTHpOBaHHBIM ONHMCaHUEM JOTOJHHUTENbHBIX ocobeHHocTel Bepcun K1801BMIT.
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2. HasHauyeHue

Muxpocxema K1801BM1 sBnsercst oqHOKpUCTANBHBIM 16-TH pa3psaaHBIM MHUKPOIIPOLECCOPOM (Jaiee 1o
TEKCTY MPOLIECCcop), NpeIHa3HaYeHHbBIM AJ1s1 00paboTKH udpoBOH HHPOPMAIHH.

B cocrase 5BM MMpOoUECCOp MOKET HMCHOJIB30BATHCA JII YHPABJICHUA TCXHOJOI'MYECKUMU MMpoueccaMu, B
KOHTpOJ'II)HO-I/I?)MepI/ITeJ'ILHOﬁ arnmnaparype, B CHCTCMax CBA3HU, AJid PCHICHUA HWHKCHCPHO-TCXHUYCCKUX U
OKOHOMHYCCKHX 3aaa4.
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3. TexHU4ecKkue xapaKkTepUCTUKM

HpeL[CTaBJ'IeHI/Ie YHUCCII

JIOTIOJTHUTENBHBIN KOJ ¢ PUKCUPOBAaHHOM 3amsITON

CucteMa KOMaH[

Oe3ampecHast, OIHOAPECHAs, TBYXaapecHast

Bune! agpecanun

perucTpoBas, KOCBEHHO-PEruCcTpOBasi, aBTOMHKPCMCHTHAA, KOCBCHHO-
ABTOUHKPEMCHTHAA, aBTOACKPECMCHTHAA, KOCBCHHO-aBTOACKPEMECHTHAs,
NHACKCHAas1, KOCBCHHO-UHACKCHAaA

Yucio perncTpoB 0OLIEro Ha3HAUYCHHS 8
Uucno ypoBHEN pephIBaHUMA 4
CucreMHast MarucTpaiib tuna MITN

AnpecHoe IpoCcTpaHCTBO

64 xmiobaiira

TakToBast yacToTa
K1801BMI1A
K1801BM1b
K1801BMI1B
K1801BMIT'

muHIManbHas 100 k[ ams Bcex BapuaHTOB (OTpaHUYCHUE YaCTOTHI
CHH3Y CBSI3aHO C TE€M, YTO JJISI IOCTPOCHHS HEKOTOPHIX 3aIEIIOK
UCTIONB3YeTCsl eMKOCTh 3aTBOpoB N-MOII TpaH3uCTOPOB)

1o 4.7 MI'n
1o 3.5 MI'g

1o 2.5 MI'
1o 4.7 MI'n

MaxkcumanbpHOe OBICTPOICHCTBHE

(perucTpoBbIe OnepaIym)

110 500 ThIcsAY onepauuii B CEKyHAY

Hanpsbxenue nuranus

OJIHOTIONISIpHOE enHoe nmuTanue +5 B £10%

MHoronpouneccopHocTb

J10 4-X TIPOIECCOPOB HA €ANHON MarucTpain

YPOBHU BXOJIHBIX JIOTMUECKHUX CUTHAJIOB
HU3KOT'O YPOBHS
BBICOKOT'O YPOBHS

He Oonee 0.6 B, mpu Toke He yreuku He Oonee SOMKA
He MeHee 2.4 B, ipu Toxe He yTeuku He 6omee SOMKA

ypOBHI/I BBIXOJHBIX JIOTHYCCKHX
CHUTHAJIOB

HU3KOI'0 YPOBHA

BBICOKOI'O YPOBHHA

He 6onee 0.5 B, npu BrekaromeM Toke 3.2MA
He MeHee 2.4 B, npu BeITekatomem Toke -0.2 MA

EMKOCTB Harpy3ku

1o 100 nd

TexHomorus U3roTOBICHUS

N-MOII, TunoBas mmMpHHA 3aTBOpPa TPAH3UCTOPA ~3 MKM, OJIUH CIIOI
MeTajljla U OAUH CIOW IOJUKPEMHUS

Pasmep kpucramia

5x5 MM

Konctpykuus Mertannokepamuueckuil kopmnyc tuna 429.42 nmm
IJIaCTUKOBBIN

KonnuectBo Tpanzuctopon ~16650 mryk

[Motpebnsiemast MOIIHOCTh o 1.2 Br
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4. Ha3HayeHue BbLIBOOAOB

1

CLC

BXOJI

OcHOBHOH TakTOBBIN curHai yacToToit He MeHee 100 kI, orpaHnueHue
4acTOThI CHU3Y CBSA3aHO C IIMPOKUM NPHUMEHEHHEM AMHAMHUECKOH
JIOTHKH B cxeMe npoueccopa. Ilog nuHaMudeckoi JOrukoi IOHNMAaeTcst
HCIIOb30BaHUE EMKOCTHBIX CBOMCTB 3aTBOpoB n-MOII TpaH3ucTopos,
BCJIEICTBHE YETO TPAH3UCTOPHI MOTYT HEKOTOPOE BPEMs COXPAHSITh CBOE
COCTOSIHUE TIPH 3aTBOPE, OTKJIIOUCHHOM OT UCTOYHUKA CUTHAJla

NnSACK

BXOJ
BeIX0a-OK

HOI[TBep)KZ[eHI/Ie 3axBaTa MaruCTpajiv BHCIIHUM arcHTOM

Benymmii npoueccop ¢ annapatHeIM HoMepoM (0 HUKOTa He
AKTUBHM3UPYET AaHHBIN BBIXOA (THIIA OTKPBITHIN KOJUIEKTOp). Benomele
MPOLIECCOPBI ¢ HOMepaMu 1-3 BBHICTaBIISIIOT Ha JAaHHOM BBIXO/I€ HU3KHI
YpOBEHb B TIpoliecce 0OMeHa 10 MaruCTpajIH.

Kak BxoJ HCIIOIB3yeTCsl BCEMHU IPOLIECCOPaMH AJIS 00IIEro KOHTPOJIS
3aHITOCTH MarucTpaIn

nDMGI

BXOJ

PasperieHre ot BHENIHET0 apOUTpaka Ha JOCTYI K MarucTpalid, eCiiu
mpoueccop B }laHHI)II‘/II MOMCHT 3aHAT BBIIIOJIHCHUEM BHYTPCHHUX
orepanus U eMy He TpeOyeTcsl TOCTYI K MarucTpaid, TO 00eCIeunBacTCs
JabHEHIIee MPOXOXKICHUE pa3peliaroliiero curuaaia Ha seixoq NDMGO

nDMGO

BBIXOJI

Paspemenue Ha JOCTYN K MaruCTpad JPYruM, MEHee NPUOPUTETHBIM
MOZYJISIM. AKTHBHBIA HU3KUI YPOBEHB IOSIBISAETCS B MOMEHTHI KOT/Ia Ha
Bxoje NDMGI Hu3kuil ypoBeHb U BHYTPEHHEMY IPOLIECCOPHOMY OJIOKY
He TpeOyeTcst ZOCTYI K MarucTpaiu

nDMR

BXO/I
BeIX01-OK

Jiist Bemymiero mporeccopa C ammapaTHBIM HoMepoMm 0 3TOT BEIBOJ
SIBIIICTCS BXONIOM 3alpoca Ha JOCTYIl K MAarucTpaid OT BEIOMBIX
MIPOIIECCOPOB C HOMepaMHu 1-3 W IPYrHx BHEIIHUX MOXYIEH CHUCTEMBI,
BEIYIIUH IPOIIECCOP HUKOTAA HE HCIONB3yeT NaHHBIH BRIBOJ KaK BBIXOJ.

BGJ_'[OMBIC nmponeccopnl ¢ HOMEpaMu 1-3 HCIOJb3YIOT ,HaHHLIﬁ BBIBO/JI KaK
BbIXO/] 3aIIpOCa HAa AOCTYII K MaruCTpain

nSP

BXOJI

Bxon nepudepuitHoro taiimepa, MOKET UCIOIB30BAThCSI KAK BHEIIHSS
TaKTOBAs 4acTOTA, HE TPEBBIIIAIOIAs OJTHOM BOCbMOM TaKTOBOM 4aCTOThI
MPOLIECCopa, WM KaK BXOJI 3allENIKUBAHUS TEKYILIETO 3HAUCHUSI CUETUNKA
TaliMepa B OTAEIbHOM peructpe. Bee pelictBus B Taiimepe (cder u
3aIeKUBAaHIUE) TIPOUCXOMST 0 HUCTAAAMIEMY (PPOHTY CUTHATA HA
JTAHHOM BXOJI€ C 331epKKOM OT 1 10 8 TaKTOB MPOLIECCOPHOM YaCTOThI
CLC

nSEL1

BeIX01-OK

CurHain noaTBepsKAeHU 00pallleHus 110 aapecy 6a3a BHYyTPEHHETO
nepudepuitHoro 6yioka + 16g. @opMupyercs Bcerna, He3aBUCHMO OT TOTO
KaKOH areHT, BHyTPEHHNUH WM BHELIHUH 00palaeTcsi K JaHHOMY aJipecy.

nSEL2

BeIX01-OK

CurHain noaTBepsKAeHU 00pallleHus 110 aapecy 6a3a BHYTPEHHETO
niepudepuiinoro oyoka + 14g. @opmupyercs Bcerna, He3aBUCHMO OT TOTO
KaKOM areHT, BHyTPEHHNUH WM BHELIHUH 00palaeTcs K JaHHOMY aJipecy.

9-20,
22-25

nADO-
nAD15

BXOJIbI
BBIXObI-3

Jlunuu 16-TH pa3psaHON MyNbTUILIEKCUPOBAHHOM IMHEI afipeca u
JaHHbIX. CUrHaJIB! IEpefat0TCs 10 JaHHBIM JTUHHUAM B MHBEPTUPOBAaHHOM

7
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Buze. Ilepenada 3HadeHNS ampeca M JAaHHBIX OCYIIECTBIIETCS METOIOM
pa3zeneHus BO BPEMEHH.

Ecnu cucremnoi maructpansto MIIN Bnageer BHyTpeHHUI
TIPOIIECCOPHBIH 00K, TO BEIBOABI NAD paboTaroT Kak BEIXOJIBI:

- B (haze mepenaum ajgpeca

- B (haze 3amuicH JaHHBIX BO BCEM JHMANa30HE aIpecoB

- B (haze UTEHH JaHHBIX U3 IUAla30Ha aJIpecoB BHYTPEHHETO
niepuepuitHOTO OJI0Ka , 32 HCKITFOUYEHHEM JIBYX CTapIINX aJpecoB
NnSEL1 unSEL2.

Ecnu cucremuoi Maructpansto MIIM BnageeT BHEIIHUI 110 OTHOILIEHHUIO
K MHKPOCXEME areHT , TO BEIBOABI NAD paboTaroT Kak BBIXOHI:

- B (haze UTEHHS JaHHBIX 110 aapecaM BHYTPEHHETO epu(epuitHOro OIoka

B ocransHOE BPEMs BbIXOAbI HAXOAATCA B BBICOKOMMIICAAHCHOM
COCTOSHHH. BXOI[BI B [CJIIX MOHUTOPHUHIA aApeCa TPpaH3aKIIUNU U JaHHbIX
3aIlluCHu pa60Ta}0T IIOCTOSHHO.

26, 27

nPAL,
nPAQ

BXOJIbI

AnmapaTHBIi HOMEp mpoleccopa B MHOTONPOLIECCOPHOH CHCTEME,
CUT'HAJIbI Ha JAaHHBIX BXOJaX SIBIISTIOTCS HHBEPTHPOBAHHBIMHU.

nPA1=1, nPAO=1 - mpomeccop HOMep 0, BEICIIHI TPHOPHUTET
nPA1=1, nPA0=0 - mporeccop HOMeD 1

nPA1=0, nPAO=1 - mporneccop HOMeD 2

nPA1=0, nPA0=0 - mporeccop HOMep 3, HU3MIUI IPHOPUTET

Ecim  mpomeccop eOWHCTBEHHBI B cHucTeMe (OJHOIPOIIECCOPHBII
BapHaHT), TO Ha JaHHBIC BXOMBI TOJDKEH OBITh TIOJJaH BEICOKUI YPOBCHB.

Ot ammapaTHOro HoMmepa IpoIeccopa 3aBHCHUT 0a30BbIM anpec Oyoka
PETHCTPOB BHYTPEHHET0 nepudeprifHoro OIoka.

28

nBSY

BeIX0a-OK

Huskuil ypoBeHb Ha JNaHHOH BBIXOJE CUTHAIU3UPYET O BBIIOJHEHUU
TpaH3akuuu Ha muHe MITN

29

nDCLO

BXOJI

ABapus HCTOYHHKA ITUTAHUS TIOCTOSHHOTO HanpspkeHust. Huskuii yposeHn
HA JAHHOM BXOJIC BBICTABSICTCS BHEIIHCH CXEMOW MPU BBIXOJE
MUTAIONIETO HANpsOKEHUsT cucTeMbl  (00braHO +5V m +12V) 3a
JOMyCTUMbIC pabOYue AMAna3OHbl, IPU 3TOM MPOUCXOTUT OE3YCIIOBHBII
amnmapaTHBINA cOpoC mpoiieccopa.

30

nACLO

BXO/I

ABapusi ceTeBOro HUCTOYHMKA nuTaHus. Hu3kuil ypoBeHb Ha TaHHOM
BXOJI€ BBICTABIISICTCS BHEIIHEH CXEMON IPHU BBIXOJE CETEBOTO MUTAIOIIETO
HaTpsDKCHUS 3a TIpeaensl pabodero QuamazoHa, NMPH 3TOM BHYTPEHHHE
MTOCTOSTHHBIE THTAIOIIME HANPSDKEHUS BCE €IIe MOTYT O0eCIeYMBaTHCS.
Hucnagaromuii GpoHT BBI3BIBaE€T mpephiBaHue 1mo Bekrtopy 024g, mms
YCTOWMYMBON pabOTHI MpoIeccopa CHIHAJN CIeIyeT CHHXPOHH3HPOBAThH 110
HapacTamoueMy QpoHty ¢ taktoBoil wactorel CLC. ITo Hapacraromemy
(pOHTY cUTHAJIA TPOUCXOIUT CTAPT MUKPOIIPOIPaMMHOTO aBTOMATA, €CIH
OH OBbLT COpOIIIeH paHee akTUBHBIM curHamom NDCLO

31

nIRQ1

BXO/I

IlepBriii 3ampoc Ha paaralibHOE IPEPHIBAHUE, HU3KUHM YPOBEHb BBI3HIBACT
npepbiBanue 1o BekTopy 160002g. JIist ycTOWYMBOM pabOTHI Mpoleccopa
CHTHQJ CJEAyeT CHHXPOHHM3MPOBATH II0 HapacTalomeMmy ¢GpoHTY ¢
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TakToBOi yactoTel CLC

32 nIRQ2 BXO/I

Bropoit 3ampoc Ha pamuanpHOE TIpephIBaHWE, HUCMIANAIOMUN (HPOHT
BEI3BIBaET TpepbiBaHre 1O BekTopy 100g, mms ycToiumBOil padoTHI
Ipoueccopa  CHTHal CIEAyeT CHHXPOHHM3HPOBATh II0 HApacTAOIIEMy
¢ponTy ¢ TakToBOI yactorel CLC

33 nIRQ3 BXOJ

Tpetuii 3ampoc Ha pajuaibHOE MpPEPhIBAHKE, HHUCIAMAIOIIUN (POHT
BBI3BIBAET MpepbiBaHue 1Mo Bektopy 270g, Ui yCTOHUYUBON pabGoTHI
MpoIleccopa CHUIHAN CIEAYeT CHHXPOHH3MPOBAThH [0 HAPACTAIOIIEMY
¢bponty ¢ TakToBOit yactorel CLC

34 nINIT BXOJ
BeIX0a-OK

Bxon copoca mepudepuitbix yctpoiictB. Huskuii ypoBeHb Ha JTaHHOM
BXOJIC TMEPEBOAMT MepUEpUHBI TaliMep B HCXOJHOE COCTOSIHHE U
BPEMEHHO CHuUMaeTcs akTUBHBIA 3ampoc NDMR. Taxxke npuBomsarcs B
HCXOJIHOE COCTOSIHME JETEKTOPbl HHUCMAJAIoIIero (GpoHTa Ha BXOJax
nIRQ2 u nIRQ3.

Ha Bbixone (OTKPBHITBIA KOJUIEKTOpP) (OPMHUpYETCS aKTHBHBIA CHUTHAI
HU3KOTO ypOBHS Tpu BbiNonHeHMd uHcTpykumn RESET  w/mnm
anmapaTHOM cOpoce mpoleccopa

35 nVIRQ BXOJI

3anpoc Ha BEKTOPHOE IMpephIBaHHE, HU3KUIl YpPOBEHb BBI3BIBACT LUK
NOATBEPXKACHUsl npepblBaHus Ha muHe MIIM u nepexox 1o
IIPOYUTAHHOMY M3 BHEUIHETO YCTPOWCTBa BeKkTOpy. /[lns ycroitunBoin
paboTel  mpomeccopa  CHTHAI  CIeAyeT  CHHXPOHU3UPOBATh IO
HapacTatoiiemy GpoHty TakToBo# uyactoTel CLC. CremayeT OTMETUTb,
YTO TOJIBKO BEIYyIIMH IIpoleccop ¢ ammapaTtHsiM HomepoMm 0 Moxker
NPUHUMATH U 00pabaThIBaTh MPEPHIBAHUS 0 JAHHOMY BXOJY, B BEAOMBIX
TPOIIECCOP € amlmapaTHbIMU HOMepaMu 1-3 3TOT BXO 3a0JI0KUPOBAH.

36 nlAKO BBIXOI-3

Beixon mpenocTaBiieHUs IPEPHIBaHUS, HU3KUM YPOBEHb HAa JAHHOM
BBIXO/JIC MOABJIACTCA B LUKJIAX YTCHUA BEKTOPA NPEPLIBAHUA U3 BHCIITHETO
ycrpoiictBa. Koraa goctyn k mmue MITH nporieccopy He mpenocTaBieH
BBIXO/J HAXOAUTCA B BBICOKOUMIICAAHCHOM COCTOSIHUH

37 nDOUT BXOJl

BbIBO# JIaHHBIX, BXOJ| HCIIOJBb3YeTCS BHYTPEHHHM MepuepHiHbIM

BBIX0/1-3 OJIOKOM Il BBITIOJIHEHHWS TPaH3aKIMK 3amuch. BwIxomom ympaBiseT
MIPOIIECCOPHBIN OJIOK B CiIydae TPENOCTaBICHHS €My JOCTyIla K IIHHE
MIIA. Kornma nocTyn K IIMHE MPOLECCOPY HE MPEAOCTABIEH BBIXOJ
HAXOJUTCS B BEICOKOMMIIETAHCHOM COCTOSHHUH
38 nDIN BXOJ, BBoza maHHBIX, BXOJ MCTIONB3YyeTCS BHYTPEHHUM IeprupepuitHBIM OJI0KOM
BBIX0/1-3 JUIA  BBIIOJHEHHWS TPAH3aKIUH  YTCHHUS. Brixomom  ympasisier

MIPOIIECCOPHBIN OJIOK B CiIydae NPeNOCTaBICHUS €My AOCTyHa K INHHE
MIIN, xorma nmocTyn K IIMHE MPOLIECCOPY HE MPEAOCTaBICH BBIXOJ
HaXOJUTCS B BHICOKOUMIIEJAHCHOM COCTOSIHUU

39 nRPLY BXOJ
BeIX01-OK

[onrBepxnenne oOMeHa NAaHHBIMH, BXOJl MCHOJB3YETCS MPOLECCOPHBIM
OJIOKOM TpW BBINIOJIHEHWW TpaH3akiuid Ha mmHe MIIM. Ha Beixone
TCHEPUPYETCS aKTUBHBI HHU3KHH YPOBEHb INepuUPEepUHBIM OJOKOM B
cirydae J1o00ro oOparieHus B €ro Juana3oH aJpecoB, BKIFOYask PErHCTPHI
NSEL1 u nSEL2. U3-3a BBISBICHHBIX OMIMOOK B CXEME Ipoleccopa
CHUTHAJ HAa JAHHOM BXOJE CJEAYeT CUHXPOHHU3UPOBATH C  TAKTOBBIM
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curHasiom CLC (¢ mo0piM u3 (HpOHTOB) I OOECTICUCHUST YCTOWINBOM
paboTsl

40 nWTBT BBIXOI-3 3anncey/06alT, B (a3e TpaHCIUHN aApeca JaHHBIH BBIXOI HHIUIHAPYET
HU3KAM YPOBHEM YTO B MaHHOM TpaH3aKIWU OyOeT OCYIIECTBIIATHCS
BEIBOJ] TaHHBIX. [y MUKIIOB YTEHHE W YTCHHE-MOAM(DHUKALNA-3aINCh Ha
JAHHOM BBIXOJIE TPUCYTCTBYET BBICOKHH ypoBeHb. B ¢asze obOmeHa
JAHHBIMHA HU3KUH YPOBEHB CBHUICTEIBCTBYET O 3aIHMCH OIHOTO U3 OaiToB,
a He 1enoro cioBa. Kakoil MMEHHO 0alT 3amICHIBACTCS OIpEneseTCs
COCTOSIHUEM MIIAAIICH aJpecHoW mHu B (asze mepenaun ampeca. Korma
JOCTYIl K IIMHE MpOIEeCCOpPy HE MPENOCTaBICH BBHIXOA HAXOAWUTCS B
BBICOKOHMMIIETAHCHOM COCTOSIHUU

41 nSYNC BXO/T Bxon ucmons3yercss mepupepuiiHbIM OJOKOM JUIss MOHHUTOPHHIA ajpeca
BBIX0/1-3 TpaH3aKIMHU. BBIX0I0M ynpaBiisieT IpOLEeCcCOPHbIH OJIOK MPH BBIOIHEHUN
TpaHzakuuit Ha muHe MIIN. Ilpu 3TOM BBIXOA HMMeeT OCOOEHHOCThH -
BBICOKMI YPOBEHb TI'€HEpUpPYETCsl pOBHO Ha oauH TakT 4actoThl CLC,
1OCJIe Yero BBIXOJA IIEPEBOJUTCS B BHICOKOMMIIEJIAHCHOE COCTOSHHE,
MO3TOMY /IS HOPMAaJbHOW pPabOThl JIMHUS JIOJDKHA OBITh TONTSHYTA
PE3UCTOPOM K HAIIPSYKEHUIO TUTAHHS.

21 GND 3eMJIs omnopHsIi ypoBeHs 0B, nutanue

42 VCC MUTaHHE +5B ¢ gomyckom +10%, Tok motpedbaerus 1o 240MA

Muxkpocxema K1801BMI1 coxepxuT BHYTpH IBa OCHOBHBIX OJOKa - COOCTBEHHO OJOK mpoueccopa U
nepudepuiinbii 610k, O0a 0J0Ka MOAKIIOYCHBI K eAuHOM Maructpanu tuna MITM, koTopas Takke BBIXOIUT Ha
BHEIIIHHE BBIBOJBI. BioK mpormeccopa MokeT paboTaTh TONbKO Kak Bemymuii areHT MIIU, nmepudepuiinsiii 610k
MOXeT paboTaTh TONBKO Kak Bemomblii areHT MIIM. Jloctynm mporeccopHoro 6ioka k ympasieHuto MIIN
KOHTPOJHPYETCs Momyjem apOurpaxka.  Ilepudepuiiupiii OJOK MNPEACTaBIsSeT CO00H HAOOp pa3IMYHBIX
CHeLUabHBIX PETHCTPOB, AJsl NepudepuiiHOro OJoKa BBIJEJCH JAWAla3oH aApecHbll auanasoH u3 8 16-tu
pa3psIHBIX CJIOB, 0A30BBIN aJpec KOTOPOTO ONpeAessieTCsl almapaTHEIM HOMEpOM Iporieccopa. BHelHne BBIBOIBI
MIIN mukpocxembl K1801BM1 BBINOIHSIOT COBMEIICHHBIC (DYHKIMU I HPOIECCOPHOrO H nepudepuiHOro
6nokoB. JlocTyn k nepudepuitHoMy 0JOKY MOXKET OCYLIECTBIISITHCS KaK CO CTOPOHBI BHYTPEHHETO MPOLIECCOPHOTO
0710Ka, TaK W CO CTOPOHBI BHEIIHErO II0 OTHOIICHHIO K MHKpOCXeMe mporeccopa arenta muHsl MIIM. Takum
00pa3oM, MOXKHO BBIACTHTH OCHOBHBIE 4YeTHIpEe peXnMa paboThl BHEMHUX BBIBOAOB MIIM MHKpOCXeMBI
K1801BM1:

®  JIOCTYIl BHYTPEHHETO IPOLIECCOPHOr0o OJO0Ka K BHEUIHWM aJpecaM CHUCTEMbI (KOTOpbIE, B TOM
4rcae, MOTyT OBITh ajapecamMu nepudepuitHoro 6moka apyroi mukpocxembl K1801BM1 B
MHOTOIIPOIIECCOPHON CHCTEME)

®  JIOCTYI BHYTPEHHETO MPOIECCOPHOI0 OJIOKA K aJipecaM BHYTPEHHETo Mepu)epuifHOrO OJIoKa
®  JIOCTYII BHEUIHETO areHTa K BHELIHUM aJIpecaM CHCTEMBI
e  JOCTYII BHEUTHETO areHTa K aJpecaM BHYTPEHHETo nepudepuitHoro 6;10ka TaHHOTO MpoIeccopa

OcoOblii cityyail TPeICTaBISAIOT I[Ba CTapIIMX ajpeca nepuepuifHOro OJIOKA, 3TH PETrUCTPbl MOTYT
peaaM30BBIBATECS Ha BHEIIHMX CXE€Max, HO IpH 3TOM ympasieHue odOmerHom no MIIN ocymectBisiercs
MIPOLIECCOPOM, BHELIHHUE CXEMbI TOJIBKO IPEICTaBIISIOT WM IOJy4aloT AaHHble, curHan NRPLY ¢opmupyercs
BeixonoM K1801BM1 Bceraa, npu obpaiieHun K Jilo0oMy ajpecy 13 auanaszoHa nepudepuiinoro 0ioxa.
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[pomeccop K1801BM1 mMoxket paboTaTe B COCTaBe MHOTOIPOIIECCOPHOM CHCTEMBI C pa3zelicHHeM 0o0mIei
Maructpamn MIIH. Cucrema Ha ocHoBe KI1801BMI1 moxker comepxatb no 4-x mporeccopos. [Ipomeccopam
MIPUCBAaMBaETCs ammapaTtHeli HoMep oT 0 1o 3, B 3aBHCHMOCTH OT ypOBHeH momaHHBIX Ha BXxoael NPAO-nPAL.
ITpoueccop ¢ ammapatHeiM HOMepoM ( Ha3bIBAa€TCS BEAYIIMM M HMMEET BBICIINI NPHOPUTET NPH JIOCTYIE K
pasnensiemoii mmue MIIU, HaunHas 1emouky apourpaka mo BeiBogaM NDMGI/NDMGO. OcranbHble MpoIeccopsl
c HoMmepamu -3 Ha3pIBAalOTCA BEAOMBIMH, IPHOPUTET AOCTyNa K PA3JeNIEMOM IIMHE OIPEAEIACTCS MECTOM
BKIFOUCHHMS TPOIIECCOPA B IEMOYKY apOUTpaxa JOCTyIIa K [IINHE

IIpoueccop 1801BM1 Cucrema
[eputepuiinplii 010K [luna
Taiimep BE1 MUY

10

Bcmomorarensabie PErucTphl

T
iy

A

[IponeccopHsIit OJI0K

10

AJlY M Konrpomnep
IIPEPHIBaHUI

11




OpHokpucTanbHblii Mukponporeccop K1801BM1 Version: 11

Texuuueckoe omnucaHue Date: 17-Jun-2018

Copyright by 1801BM1@gmail.com

5. lWWuvHa MINMA

Muxponpoueccop K1801BM1 ans o6MeHa ¢ BHEHIHMMHU YCTPOMCTBAMH MCIOJIB3YeT CHUCTEMHYIO HIMHY
tuna MIIN (Maructpansusiid Mapamnensusiii Matepdetic). OOMeH unpopmanueid Mex 1y IByMsl yCTpoiicTBaMHu 110
mmHe MIIU ocymiecTBisieTcsl M0 MPHHIUITY BEJIOMBIH-BeIyIMi. YIIpaBieHHe OOMEHOM OCYLIECTBISIET Beayliee
YCTPOMCTBO, @ BEIOMOE YCTPOWCTBO IIPOM3BOAMT IIOATBEPXKACHUE IIPUEMa WU IIEpeJauyd CI0Ba JaHHBIX.
Hekoropele ycTpolCTBa MOTYT B pa3Hble MOMEHTBHI BPEMEHHU BBIIOJIHATh POJIb KaK BEAYIIErO Tak U Benomoro. B
KaXIbIii MOMEHT BpeMeHH Ha mmHe MITM MoxeT OBITh TOJNBKO OJHO BEAYyIIee YCTPOHCTBO, KOTOPOE (PH3HUYCCKH
OCYILIECTBJIACT YINpPaBJICHUE JIMHUAMU Marucrpaiu. JIOCTyIl YCTpOHCTBAa K POJM BEAYLIEr0 LIMHBI pa3pelaercs
cpeicTBaMu TpuHopHUTeTHOro apoutpaxka. [lompoOHo ¢ pernmamenTtom padoTel MIIM MOXXHO 0O3HAaKOMHUTBHCS B
cranpapre "T'OCT 26765.51-86 Wutepdeiic maructpanbHblii mapajuienbHbli MIIM cucTeMbl 3JEKTPOHHBIX
Moxyieit. OOmre TpeOOBaHUS K COBOKYITHOCTH HpaBui oOMeHa mH(popmanueit" [6]. [laHHas jxe JOKyMEHTAIHs
JieTlaeT aKIeHT HUMEHHO Ha OCOOEHHOCTSX pabOoThl MHKpOIpoLeccopa, Uil ITOHUMAaHUsS IPHHIMIOB PabOThI
BHEITHHUX YCTPOWCTB cieayeT o0parutbes K ynomsuyromy 'OCT.

Muxponpoueccop K1801BM1 MoxeT BBINONHATH poJib BEAYLIETO YCTPOWCTBA IIMHBEI - B 3TOM Cllydae
MIPOLIECCOPHBII OJIOK BBIMOJIHSET TpaH3akuuy "BBoa" (4TeHHe TaHHBIX U3 BHEIIHETO yCTpolcTBa), "BriBoa" (3anuch
JIaHHBIX BO BHEIIHEE yCTPOHCTBO), "BBoa-BriBoa" (yreHne-Moandukanus-3anucs), "[loarsepxnenne npepoiBaHus’"
(uteHue BekTOpa npepriBaHus). Tak sxe Mukpocxema K1801BM1 MoskeT BBIIOIHATE POJIb BEAOMOIO yCTpOICTBa - B
9TOM Cilyyae OCYLIECTBIISIETCS JIOCTYN BHEIIHHUM areHTOM K IepudepuiiHOMy OJOKYy MHUKPOCXEMBI, a TaKke
BBINIOJIHATH 00€ PO BEAYIIEro U BEOMOTO YCTPOHCTB OJJHOBPEMEHHO - IIPU 00pallleHUU IPOLIECCOPHOTrO OI0Ka K
CcOOCTBEHHOMY (TO €CTh, HaXOJSIIIEMyCsi B TOM e MHKpocxeme) nepudepuitHomy Osoky. biodnble TpaH3akuuu
umHel MITU mukponponeccop K1801BM1 He ucnionesyer.
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5.1 TpaH3akuusa "YteHne"

Huxe npuBenena quarpamma BBIIIOJIHEHUS MUKPOIPOLIECCOPOM LIUKJIA YTEHUs NaHHBIX no mmHe MIIU B
Ka4ecTBE BEAyILIEero ycTpoiicTBa. [IyHKTHPHBIMU JTHHMSAMH MOKa3aHO COCTOSHME BBICOKOTO mMMIenaHca. OOBIYHO B
CHCTEME Ha JIMHHUAX MAarucTpaldl MMEIOTCS MOATATHBAOIINE PE3HUCTOPHI, MOATOMY MOXKHO IIOJaraTh 4TO B 3TH
MOMEHTHI BPEMEHH Ha JIMHHUAX IPUCYTCTBYET HAIPSDKEHHE BBICOKOTO YPOBHS, BCE YNPABISIOUINE CHTHAIBI MPH
9TOM IIPUHUMAIOT HEAKTUBHOE 3HAUEHHE, HA IIIMHE aJ[PeC/JaHHBIX YCTaHABIMBACTCS JIOTHYECKOE HYJIEBOE 3HAUCHMUS,
MTOCKOJIBKY IIWHA WHBEPTHUPOBaHA (HAINPsDKEHHE HU3KOTO YPOBHS COOTBETCTBYET Jiormueckomy "1", HampspkeHme
BBICOKOTO YPOBHS COOTBETCTBYET Jiornueckomy "0").

Taxoke YKa3aHa HPUBA3KA YCTAHOBKH U CHATHUA YHNPABJIAIOIINX BBIXOJOB K (I)pOHTaM TAKTOBOI'O CHUIHala,
IIpyu 3TOM HC YYHUTBIBACTCS BHYTPCHHAA 3a/CPIKKa 6y(1)epHLIX HeHeI\/'I, KOTOpast MOXKET OOCTUTaThb ACCATKOB
HAaHOCCKYHA U, IPU BLICOKOM 3HAYCHUUN TaKTOBOM HaCTOTBI, MOXKCET OBITh CpaBHPIMOﬁ C IJINTCIBbHOCTBIO TaKTa.

PV v rveee SR P T S

B takte T0 Ha maructpanmu MIIM HeT Bemymiero ycTpoicTBa, OOMEH HE BBITIONHSCTCS, IMOJIATaeM 3TO
coctostHue ucxonHbM. ITo cpezy T1 Mukpomporieccop OCyHIECTBISIET 3aXBaT MarucTpayd (mporecc apOouTpaxa
paccMOTpeH HOAPOOHO B COOTBETCTBYIOLIEM pa3zeie), IMpH 3TOM paspelnaercs: ynpasienue Beixomamu NWTBT,
nDIN, nDOUT, nlAKO, A/D. Curnan NBSY npuHUMaeT akTUBHBIM HU3KUI YPOBEHb, HA IIMHE aJ[peca/TaHHBIX
yCTaHaBJIMBAETCS aJpec YNTaeMbIX AaHHbIX. Boixon curnana NSYNC ocraercst 3ampeiieHHbIM - 3TO 0COOEHHOCTh
K1801BM1, anst KOppeKTHOH paboThl IIMHEI B 3TOM ciy4ae TpeOyeTcs BHEIIHMH HMOATSATHMBAIOIMHA pesnuctop. Ha
Beixone NWTBT ycTaHOBIEH BBICOKHMH YpPOBEHB, YTO O3HAYaeT BHIMOJMHEHUE onepauuu ureHus. Ilo cpesy T2 na
Beixone NSYNC ¢dopmupyercsi akTUBHBIA HHM3KMH ypoBeHb. Ilo ¢gponTy T2 BbIcTaBiIEHHBIH agpec CHUMAeETCs C
muHBL ¥ BBIBOABI NAD mepeBosTCs B BBICOKOMMIIEJTAHCHOE COCTOSIHME, TaK)K€ BBICTABISIETCSI AKTUBHBIM HU3KUI
ypoBenp Ha ymHMHM NDIN, nanee Mukpomporeccop HepexoAnT B COCTOSHHE OXHIAHUS NaHHBIX M CHTHaja
noareepxaeHus NRPLY ot Benomoro yctpoiictsa. [Ipu aToM 3amyckaercst crienuaibHbIH TalilMep MOHUTOPA IIHHBI,
KoTOpblid ocymecTeisier cueT ¢ yactoToil CLC/8. Ecnu curnan moarsepkaeHus NRPLY He Oyner moiydeH B
tedenne 56..64 takro CLC, To umkin oOMeHa npepbiBaeTcs U BO3HHKAET NPOrpPaMMHOE HCKIIOYEHHUE M0 BEKTOPY
000004 (nmu 1600024 - 3aBucuT oT coctosinus outoB PSW10 u PSW11). Pa36poc B BennuuHe TaiiMayTa CBsI3aH C
TeM 4to (asza mpemgenutens vyactorsl CLC/8 mpu 3amycke TaiiMepa He OOHYJsAeTCS - MPEAJCIHUTENb CYUTACT
HETPEPHIBHO.

Ha pguarpamme B Takre T4 BHElIHee yCTPOWCTBO BBICTABISIET JaHHBIE, KOTOPbIE MOAJEKAT CUUTHIBAHUIO
MHKPOIIPOIIECCOPOM, M 3aTeM, MO NPOLIECTBHMH HEKOTOPOrO MHTEpBasa ()OPMHUPYET aKTUBHBIM HU3KUI ypOBEHb
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curHana noareepkneHns NRPLY. B o6mewm ke cmywae, cormacHo 'OCT 26765.51-86, akryanbHBIC IDaHHBIC
JOJDKHBI OBITH BBICTABJICHBI BEIOMBIM YCTPOHCTBOM He mozmnHee deMm 200 HC mocne cpe3a aKTHBALUK CUTHAla
NRPLY. Ha nuarpamme MomeHT BricTaBieHIsE NRPLY, KOoTOpEIit onpenenseTcs BHEITHAM YCTPOHCTBOM, HAMEPEHO
mokazaH mocie (ponta T4. Mukpomporeccop (ukcupyer curHan Ha cBoeM Bxone NRPLY mo mapactaromemy
(pOHTY TaKTOBOTO CHTHaja, NMpHU OOHapyXeHWH akTuBHOro HU3koro NRPLY nBa ¢poHTa TakTOBOrO CHTrHajma
monpsn (Ha MpUBEIEHHON nuarpamMme 3To 15 m T6, 1Ba IuKia Hy)KHBI TaK Kak JaHHBIE OT BEJAOMOTO YCTPOMCTBA
MOTYT 3ama3neiBaTh Ha wHTEepBan 10 200 HC oTHocuTenpHO aktmBamuu NRPLY), mukn oOMmeHa momaraercs
3aKOHYEHHBIM, 10 GpoHTY T6 (QUKCHPYIOTCS UHTaeMble MaHHBIE Ha Bxomax NAD m mepemaioTcss BHYTPEHHHM
cxemMaM mporeccopa, cHuMaeTcsi akTuBHbIM curHan NDIN n octanaBmmBaeTcs TaliMep MOHHUTOpA IIMHBI, 3aTE€M
MIPOMCXOIUT MEPEXO B OKHMJAHWE CHATHA akTuBHOTO curHanma NRPLY. Ilpu 3ToM neTeKkTHpoBaHNWE HEAaKTHBHOTO
BbICOKOTO ypoBHS NRPLY ocymiecTBiseTcs: Mo mocieA0BaTeNbHBIM (DPOHTY M Cpe3y TAaKTOBOTO CHTHAla - CHTHAI
Ha Bxone NRPLY momxeH OBITH HeakTHBEH cHavana mpu HapacrtaromeM ¢ponte CLK, a motom Ha cpeze CLK
CIIEAYIOMIETO TaKTa - TAKOBO YCIIOBHE cpadaThIBaHHSA NeTeKTopa. IIpum oOHapyXeHHH HEaKTHBHOTO BBICOKOTO
ypoBHs NRPLY 3ampemntarorcs Bexonsl ympasmstoniux curHamoB NDIN, nDOUT, nWTBT. [lanee, eme uepes
OJIMH TAaKT IMPOUCXOANT CHiATHE curHana NBSY u BeicTaBieHne Beicokoro yposHs curHana NSYNC. Ha muarpamme
¢pont curaaixa NRPLY obnapyxuBaetcs mo cpe3y T7, a caarue curranoB NSYNC u nBSY mpoucxonut mo cpesy
T8. Bricokuii HeakTuBHBIM ypoBeHP NSYNC ynepxuBaeTcs B TEU4eHHE OXHOTO TakTa W mo cpesy T9 Bexon
MEPEXOJUT B BHICOKOMMIIEAHCHOE COCTOSIHHE, MHKPOIPOIIECCOP IIEPECTaeT BBINONHATH pOJb BEIYIIETO
yCTpO#CTBa, MarucTpaib Ioylaraetcsi HeaHaToi. CiemyeT OTMETUTbh, YTO TaliMep MOHHTOPA IIHHBI B COCTOSHUH
oxunanns neaktuBamuun NRPLY He paboraer, mO3TOMy HMeEETCS TEOpETHUIECKass BO3MOXKHOCTH 3aBHCAHUS
CHCTEMBI.

Muxpomnpoueccop K1801BM1 uTeHne naHHBIX BCeT/ia BEITONHACT 16-OMTHBIME cioBaMu. Ecim TpeOyercs
MIPOYUTATh TOJBKO OJWH U3 0AMTOB, TO HEHY)KHBIE Pa3psiibl UTHOPUPYIOTCS. Takyke MHUKpPOIIPOIECCOpP BBICTABIISET
anpec "kak ectb" (Hampumep ureHune 1mo (@WRO BeICTaBiIsSeT HAa IMIMHY ajpeca HENMOCPEICTBCHHO 3HAUCHHE W3
peructpa RO, @#000001 - Ha mmHy OyAeT BBICTABJIECHO 3Ha4YeHHE | WM Tak Jaliee), ¥ YTEHHE CIIOB MO HEYETHOMY
azpecy MOXET NPUBOANUTH K HEKOPPEKTHO NPOYMTAHHBIM IAHHBIM, MOCKOJBbKY BHEUIHSAS MaMATb M yCTpOicTBa
0OBIYHO HE MOJJIEPKUBAIOT TAKOH PEXKHUM - B 3TOM ClIydae /sl KOPPEKTHOTO YTEHHsI BHEITHUM CXeMaM HeoOX0anMo
MIPOYMUTATh M3 MAMATH J[Ba ITOCIE0BATEIBHBIX CJIOBa M COOpaTh W3 HUX OXHMIAEMYIO IPOIECCOPOM KOMOHMHAIHIO
OaiiToB. [Ipu uTeHNH GaiiTa 1O YETHOMY aJpecy IMpoleccop oxXumaeT qanaeie Ha TuHIAX NADO-NAD7, npu ureHnn
OaiiTa 1o HEYeTHOMY ajpecy JAaHHbIe OxXHuaaroTca Ha muausax NAD8-nAD15.

Huxe B chpaBouHBIX ULeNsIX NpUBEAEHA AuarpaMMa BbloJHEHUS TpaH3akuuu "Urenune" uz T'OCT
26765.51-86 ¢ ykazaHHEeM perIaMeHTHPYEMBIX BPEMEHHBIX ITapaMeTpPOB.
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5.2 TpaH3akuua "3anucb"

Huxe npuBenena nuarpamMma BBIIIOJTHEHHS MUKPOIPOLECCOPOM LIMKJIA 3alIMCH JaHHBIX no muHe MIIN B
Ka4ecTBE BEIYIIEr0 YCTPOICTRA.

Hauwano Tpam3akumm aHanormgHo Havany TpaHzakumu "Urenme". B takrte TO0 mHa maructpams MIIA
HAaXOJWTCSI B HCXOJHOM HE3aHSATOM COCTOSTHHH, MO0 cpe3y T1 MHKpOIpoIeccop OCYIIECTBISIET 3aXBaT MAarucTPaiH,
mpu 3TOM paspemraercsi ympasienne Boixogamu NWTBT, nDIN, nDOUT, nlAKO, A/D. Curaan nBSY
NIPUHAMAET aKTUBHBIN HU3KHH ypOBEHb, Ha IIMHE a/lpeca/IaHHBIX YCTaHABIMBACTCA aAPEC 3aIMCHIBAEMBIX JTaHHBIX.
Brexon currama NSYNC ocraercs 3anpemeHHRM (ocoberHocTs K1801BM1). Ha Beixome NWTBT ycranosnen
HU3KUH ypOBEHb, YTO O3HA4YaeT BBHINMOJIHEHHE omeparuu 3amucu. [lo cpedy T2 na Beixoge NSYNC dopmupyercs
aKTUBHBIN HU3KUH ypoBeHb. [1o ¢ponTy T2 BEICTABICHHBIA ajpec CHUMAETCS C IIMHBEI, BBIXOABI NAD ocrarorcs
pa3peIIeHHBIMI W Ha HUX TPAHCIUPYETCS COACPKUMOE BHYTPCHHETO PETHCTpa IaHHBIX MHKpoIpomeccopa. B
JaHHBI MOMEHT TaM HEOOS3aTeNbHO MOTYT HAaXOAWTHCS aKTyaJIbHBIC 3aIlFChIBAEMblE B TEKYIICH TpaH3aKINH
JIaHHBIE - OHU MOTYT OBITh €Ille He MOATr0TOBICHB BHYTPEHHIMHU CXEMaMH polieccopa. BpeMs IMoAroTOBKY 3aBUCHT
OT TOrO Kakasi NpOrpaMMHas MHCTPYKIUS B JAaHHBIH MOMEHT 00palaThIBaeTcs MUKPOIPOTPAaMMOH MW MOXKET
COCTaBISITH OT HYJSI 10 HECKOJBKHX TAaKTOB. [IpM rOTOBHOCTHM JaHHBIX BO BHYTPEHHEM DPErUCTPEe OHM HAUYMWHAIOT
TPaHCINPOBATHCS HAa BHEIIHHE BBIXOABI 10 (POHTY TAKTOBOTO CHUTHANA. J[JI KpaTKOCTH AMarpaMMbl IojlaraeM, 4To
JaHHBIC BBIAHBI BHYTPEHHHUMH CXE€MaMH B TakTe |3, MPAaKTHIECKH )K€ MOATOTOBKA AAHHBIX MOXET 3aHMMAaTh OT
HYJS 10 HECKOJMbKHX TakToB. Ilo cpesy crmemyromiero curHana T4 BEICTaBIsieTCS aKTHBHBIH HU3KHUH ypOBEHb Ha
muanr NDOUT u 3rauenne npusHaka OaiitoBoit omepanuu NWTBT. Ecim mporcxoauTh 3ammchk TOIBKO OJTHOTO U3
0aiiT, TO MAHHBIM NPHU3HAK NPHHUMACT 3HAYCHHWE AKTHBHOI'O HU3KOTO YPOBHS. 3alnch, KaKOro WMEHHO Oaiita
CJIeyeT BBIIOJIHUTD, OTPEeIIsieTcs] 3HaYeHNeM Ml IIero oura aapeca onepanuy. Ecim mpoucxoauT 3ammch ciosa,
to npusHak NWTBT npuHnMaeT HeakTHBHOE 3HAYEHHE BHICOKOTO YPOBHS, BBITIOJIHEHNE OTIEPAlMM 3aIlMCH CJI0Ba
10 HEYETHOMY aJpecy IpPHUBOJUT K HEKOPPEKTHOW 3alMCH JaHHBIX. Jlajee MUKpOIPOIECCOp IEepexoiuT B
COCTOSTHME OKHJAHWs JaHHBIX W curHaima noareepxiaeHnss NRPLY or Begomoro ycrpoiictBa. [lpu stom
3aIlyCcKaeTcsl CleNUalbHbIl TailMep MOHMTOpa INMHBI, KOTOPBIH ocymecTeiser cyer ¢ vactortoit CLC/8. Ecim
curHai nontBepxaeHus NRPLY we OyneT morydeH B Tedenne 56..64 takroB CLC, To UK 3amiicH mpephiBacTes U
BO3HUKAET IporpaMmHoe uckimodernue no sekropy 000004 (vm 160002g).
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m ----------------- < Address X XX X Write Data >- -------------------------------------------
SYNC -rovsmrmssssssssssscneeees ., Y
WTBT ---eeeeeeeeeeees ) Y Byte /Word flag Y N
o it it
DIN e/ T T e
DOUT =-mrreeemeanes N L N
8
RPLY ) "

B takte T5 BHemiHee ycTpOWCTBO BBINOJHSACT CBOIO BHYTPEHHIOI (DMKCALMIO 3aIMCHIBAEMBIX JAHHBIX C
LIIMHBI M 3aTeM, II0 IPOLIECTBMM HEKOTOPOTOo HHTEpBaja (HOPMHPYET AKTHBHBIH HHU3KMH ypPOBEHb CHUTHaja
noareepxkaennss NRPLY. Ha amarpamme momeHTt BbictaBienuss NRPLY, koTopblit onpenensercss BHEIIHUM
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YCTPOWCTBOM, HAMEpeHO MoOKa3aH mociie ¢poHTa 5. Mukponpomeccop (UKCHPYET CHTHAI Ha CBOEM BXOJE
NRPLY mo ¢poHTy TakTOBOTO CHTHana, Ipu oOHapykeHHH akTuBHOro Hm3Koro NRPLY nBa ¢ponTa TakTOBOTO
CUTHaJa moapsx (Ha IpUBEIeHHON nuarpamMme 310 16 u T7), muki oOMeHa monaraercs 3akoHdeHHBIM. [1o ¢poHTy
T7 neaxtuBupyercst curgan NDOUT u ocraHaBmuBaeTcss TaiMep MOHHTOpA IMUHEI, II0 Cpe3y |8 BBIXOIBI IIHHBI
naHHBIX A/D 3ampemnarorcs, [OIMHA IIEPEXOIMT B BBHICOKOMMIIGAAHCHOE COCTOSHHE. 3aBepLICHHE TpPaH3aKIHU
AHAJIOTMYHO 3aBEPIICHHUIO TpaH3akimu "UTeHue" - MPOUCXOAMT MEPEXO B OKHAAHUE CHATHS aKTHBHOTO CHTHAJa
NRPLY, npu o6napyxennu neaxtusupytorcs NSYNC u nBSY, Maructpanp nmepexoauT B HEaKTUBHOE COCTOSHUE.

Hmke B cmpaBoYHBIX WENAX TNpHBEIEHAa AuWarpaMMa BEITONHEHWs Ttpamsakmuu "3ammcs" w3 [OCT
26765.51-86 ¢ ykazaHHEeM peTIaMeHTHPYEMBIX BPEMEHHBIX ITapaMeTpOB

iz bedywua
p P%ﬁiﬂipec X gawxsie — X *
e | e FTF —200KC i
oo """ ity 7 'L
175w ity
431
e | JOxc mrire

ars
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5.3 TpaH3akuusa "YteHue-Moaudukauua-3anucb"

Tpanzakums "Yrenne-Moanduxanus-3anucey” NMEET MIPUHITUITHAIBHOE 3Ha4YEHNE IS
MHOTOIPOLIECCOPHBIX CHCTEM, TaK KaK IT03BOJIET BBINOJIHATH M3MEHEHHs NEPEMEHHBIX B MAMSATH aTOMapHO - 3a
OIHY Hepas3leisleMyl0 Ha 4acTH Ollepaluio. B 3TOM ee NPHHIMNHAIBLHOE OTIMYME OT Iaphbl, COCTOSIICH W3
OTHeNpHON TpaH3akuuu "UreHne" W mocienyromen TpaH3zakuueil "3ammch" mo ToMy ke camomy anpecy. Hinke
NpHUBEACHA JHarpaMMa BBIIIOJHEHHS MHKPOIPOLECCOPOM LMKJIA YTeHHe-MoauduKanui-3aniuck no muae MIIU B
KauecTBE BEIyIIEro yCTPOKUCTBa.

TO T T2 T3 T4 s 6 T7 T8 9 Ti0 T11
ac M\ N L L L
BSY — e
m Address < Read Data >- ---------- f-mmmeee- < Modified Data ~ pe-eeemeremeseseseseeeseneeeees
SYNC -eorreeeers . —
WTBT - " Y Byte/Word flag ~ Feeerrrressssssesssiasssnnoaaas
DIN .
DOUT e VN
RPLY *

Havano Ttpam3akmum MoOTUGHUKAIMKA JAaHHBIX TIOJNHOCTBIO aHAJNOTWYHO Tpam3akmuu "Urenue". Ha
Iuarpamme s OOJbIedl KOMITAKTHOCTH yIalleH HadallbHBIH TakT ¢ HeaKTHBHON Mmaructpansio MIIU. B momeHT
¢ukcammu maHHEIX 1m0 (poHTy T3 npounTaHHBIE NaHHBIC MEpENalOTCs BHYTPEHHUM CXEMaM MHKPOIpOIeccopa,
KOTOpBIE HEMEUICHHO HAYWHAIOT HaJl ’THMH JaHHBIMU TPEOYEeMYI0 apu(PMETHICCKYIO WIIH JIOTHUYECKYIO ONICPAIIHIO,
a mHTep(EHCHBIN OJOK MEepeXOAUT B COCTOSHUE OXHIaHWs AcakTuBamuu curHara NRPLY, npu stom curHanst
NSYNC u nBSY ocratorcsi akTUBHBIMH.. DTH JCHCTBHS BBIMONHIIOTCA OJOKaMHU MapajUIeIbHO M HE3aBHCHMO.
[poneccopHOMY OJIOKY MOKET MTOTPEOOBATHCS HECKOIBKO TAKTOB JUISI BHITIOJIHESHHS OTIEPAINY Hal JAHHBIMU, ITOCIIE
€c 3aBepIICHUS JaHHBIC 3alKCHIBAIOTCS B CICIHMAIBHBIN BHYTPEHHHH pErucTp IaHHbIX. [locie Toro kak
nHTepdeiicHbIN OJI0K M0 cpe3y TaKTOBOTO CHrHaia oOHapyXuT HeakTHBHBIH NRPLY u B perucrpe naHHBIX yXe
OynyT TOTOBBIE MOJM(MUIMPOBAHHBIC JaHHBIE MO (POHTY TakToBOro curHama (T5 Ha amarpamme) OyayT
pa3pelieHbl BRIXOIBI IIMHBI aJpeca/TaHHBIX, H 10 cpe3y CICIyrIero TakToBoro curHana T6 cdopmupyercs
aKTHBHBIN HU3KWI ypoBeHb Ha BbIxoje NDOUT u Oyner BeICTaBIeH NMpH3HAK OAWTOBOW HIIM CIIOBHOM OIEpalyy.
3aBeplleHUe TPaH3aKUWU TOJHOCTbIO aHAJOTMYHO 3aBepLIeHHI0 TpaH3akuuu "3amuce". CieayeT OTMETUTh YTO
TaliMep MOHHTOpA IIMHBEI IEpe3aIlyCKaeTCs OTIACIBHO IS KaXKAOH W3 (a3 TpaH3aKIUH H HE pabdoTaeT B mayse
MEX]Ty HUMH, KOT/Ia 0’)KUIAETCSI TOTOBHOCTh MOAM(DHUITUPOBAHHBIX NaHHBIX OT AJIY u neaktuBanus NRPLY.
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5.4 Tpan3akuusa "lMoareepxaeHune npepbiBaHMA"

Hwke mnpuBeneHa amarpaMma BBINONHEHHS MHKpPONPOIIECCOPOM IMKIA UTEGHUS ajapeca BEKTOpa
MIPEPBIBAHMS OT BHEIIHETO YCTpOiicTBA. DTOT LUKJI BBIMOIHIETCS MPOIECCOPOM B paMKax alropurMa oOpabOTKH
BEKTOPHOT'O TpephIBaHMS rociie coxpaHeHus: Tekymux PSW u PC B creke. I[IyHKTHPHBIMU JIMHMSIMH ITOKa3aHO
COCTOSTHHE BBICOKOTO UMIICJAHCA.

Taroke ykazaHa NMpPUBS3KA YCTAHOBKH WM CHSTHS YHPABIISIOIINX BBIXOAOB K ()POHTAM TaKTOBOTO CHIHAIA,
IIPU 3TOM HE YYHUTBHIBACTCS BHYTPEHHSS 3aJCp)KKa, KOTOpas MOXKET JOCTHIaTh JECSATKOB HAHOCEKYHI W, IPH
BBICOKOM 3HAYE€HHU TAKTOBOH YacCTOTHI, MOXKET OBITH CPABHUMOH C IIUTEIHHOCTHIO TaKTa.

T N A

1

TAKQ -reeeseeceeeses Y S

T

3
1

DOUT eveemeeeeeees/ T

il

RPLY

VIRQ )

Homyctum uto B Takte TO Ha maructpanu MITU HeT Beaymiero yctpoicTBa (0AHAKO OOBIYHO 3TO HE Tak,
mporeccop coxpansan PSW u PC cormacHo anroputMmy Bxoja B mpoueaypy oOpaOOTKM TMpephIBaHUs), 0OMEH He
BBITIOJTHACTCS, TIOJIaTaéM 3TO cocTosiHME HcXOoAHBIM. [lo cpesy T1 MuKpompomeccop OCYIIECTBISET 3axBaT
MarucTpaiu, IpH 3ToM paspemiaercs ynpasnenue Boixogamu NWTBT, nDIN, nDOUT, nlAKO. Curnan nBSY
NPUHUMAeT aKTHBHBIA HHU3KHH ypoBeHb, curHaiga NSYNC HeakTHBEH M OCTaeTCs TaKMM Ha MPOTSDKEHHU Bcel
Tpan3akuu. Ha Beixoge NWTBT ycTaHOBIEeH BBICOKHI ypOBEHB, YTO O3HAYAET BBHIMOJHEHUE OINEPAIldU YTEHHS,
BbIX0J6I NAD HaxoaaTcs B BEICOKOMMIIETAHCHOM COCTOSIHWH, IITFHA TOTOBA K MPHEMY JaHHBIX OT ycTpoiicTsa. Ilo
¢ponty T1 Ha Beixome NDIN dopmupyeTcst akTuBHBIN HU3KHI ypoBeHb. Yepe3 TakT, o ¢ponty T2 Ha BeIXOIE
NIAKO ¢opmupyercst HU3KUII ypOBeHb M Jajiee MHKPOIPOLIECCOP MEPEXOAUT B COCTOSHHE OXHMIAHUS JIaHHBIX
(ampeca BekTOpa mpepbiBaHWs) W curHama noarBepxkaeHuss NRPLY ot Begomoro yctpoiictBa. Ilpu 3TOM
3aIlyCKaeTCsl CIIeNHaIbHBIN TaiiMep MOHHTOpa IMHHBI, KOTOPBIH ocymecTisier cuetr ¢ wacrtoroir CLC/8. Ecnm
curnan noareepxaeHust NRPLY we Oyzaer nonydeH B tedenue 56..64 rakro CLC, To 1k 0OMeHa mpephiBacTcs U
BO3HHKAET NMPOrpaMMHoOe HcKiIodeHue 1o Bekropy 160012g. Pa3bpoc B BennunHe TaiiMayTta cBs3aH ¢ TeM 4To (aza
npemrenurens yactotsl CLC/8 mpu 3amycke TaiiMepa He 0OHYIISETCS - MPEAIETUTEb CYMTAET HETIPEPBIBHO.

Ha nmarpamme B Takte T4 BHEIIHEe YCTPOWCTBO BBICTABISIET JaHHbBIC, KOTOPBIC MOJIEKAT CUATHIBAHUIO
MEKPOTIPOIIECCOPOM, M 3aTEM, IO TPOIIECTBHH HEKOTOPOTO WHTEpBaiia (hOPMHUPYET aKTUBHBIA HU3KHHA ypOBEHD
curnana noareepskacaus NRPLY. B o6mem sxe cioydae, cormacHo I'OCT 26765.51-86, akTyaibHbIC IaHHBIC
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JOJDKHBI OBITH BBICTABJICHBI BEIOMBIM YCTPOHCTBOM He mo3mHee dem 200 HC mocie cpe3a aKTHBaLUH CHUTHana
NRPLY. Ha nuarpamme MmomeHT BoicTaBieHIsE NRPLY, KOoTOpEIit onpezenseTcs BHEITHUM YCTPOHCTBOM, HAMEPEHO
mokasas mocie ¢pporTa T4. Mukponpoueccop GUKCHpyeT CUrHaI Ha cBoeM Bxoae NRPLY mo ¢poHTy TakTOBOTO
CHTHAaJa, IpH 00HAPYKEHUH akTHBHOTO HU3Koro NRPLY nBa ¢ppoHTa TaKTOBOTO CHUTHANA NOAPs (HA IPUBEACHHON
auarpamme 3To 15 u T6, nBa nmkiIa HYXKHBI TaK Kak JaHHBIE OT BEIOMOTO YCTPOWCTBAa MOTYT 3ama3fbIBaTh Ha
uaTepBan 10 200 HC oTHOcHTENbHO akTBaruu NRPLY), mukin oOMeHa mosaraercs 3aKOHYCHHBIM, TI0 GpoHTY 16
(GUKCUPYIOTCS YUTaeMble JaHHBIC W IIEPENAIOTCS BHYTPEHHHM CXEMaM IPOLeccopa, CHUMAeTCs aKTUBHBIN CHUTHA
NDIN u ocraHaBmuBaercs TaiiMep MOHHTOpa INWHBI, 3aTeM B Takre |/ neakruBupyercsa curHanl NIAKO u
MIPOUCXOIUT TIEPEXO0Jl B OXHIAHWME CHATHS akTuBHOro curHama NRPLY. Ilpu 3Tom 1o cpe3y TakTOBOTO CHUTHaia
OCYIIECTBISCTCSl JIeTCKTUPOBAaHWE HEAKTUBHOIO BBICOKOro ypoBHS NRPLY u mnpu OOHAapyXeHHH TaKOBOTO
3arpenarTces BEIXos! yipapistomux curaanoB NDIN, nDOUT, nWTBT, nlAKO.

Benomoe ycTpoiCTBO KOTOpOE BBICTABHJIO BEKTOP Ha IIMHY MOXKET CHATH akTHUBHBIN 3anpoc NVIRQ ecnn
y Hero OouIbIlle HET JPYTHX 3aIIPOCOB Ha NIPEPHIBAHUE.

Hmwke B cHpaBOYHBIX LENAX NpPUBEACHAa JUArpaMMa BBIIOJHEHHS TpaH3akuuu "UreHuwe BekTopa
npepsBanms” w3 [OCT 26765.51-86 ¢ ykasannem periaaMeHTHPYEMBIX BpEMEHHBIX ITapaMeTpOB.
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5.5 Mpouenypa apbuTtpaxa goctyna K maructpanu

Hmxe B CpaBOYHBIX LIENSX NPHBElCHA JHArpaMMa BBINONHEHHS TPaH3aKUUM '"3axBaT Maructpain” u3
I'OCT 26765.51-86 ¢ ykazaHHeM perIaMeHTHPYEMBIX BPEMEHHBIX MTapaMeTpPOB.
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5.6 lMoppepxka MHOronpoLeccopHoOm KoHdurypauum

[pomeccop 1801BM1 moanepxuBaeT padboTy B MHOTONPOIIECCOPHOH KOH(PUTYpAIHH, KOTOPAas MO3BOJISIET
CTPOHTH CHCTEMEI, COIEpIKAIIHe 0 YeThIpeX mporeccopoB 1801BMI1, HemocpeacTBEHHO MOAKIIOYSHHBIX K 00mmIen
muHe. Kaxnomy nponeccopy B Takoil CUCTEME IpUCBauBaeTCs annapaTHblid Homep oT 0 1o 3. AnmapaTHblii HOMeEp
mporieccopa omnpezensercs komOnHanuel curaaioB Ha Bxogax NPAL u nPAO:

nPA1=1, nPAO=1 - mporieccop HoMep 0, BBICIINI MPHOPUTET JOCTYIIA K IITHHE
nPA1=1, nPA0=0 - mporeccop HOMep 1
nPA1=0, nPAO=1 - mpomeccop HOMep 2
nPA1=0, nPA0=0 - mpomeccop HOMED 3

Ecnu nporieccop eqUHCTBEHHBIN B cHCcTeMe (OHOMPOIIECCOPHBIN BAPUAHT), TO HA JAHHBIEC BXOJbI TOJDKCH
ObITh TMOJAH BBICOKHH ypoBeHb. IIpomeccop Homep ( Ha3bIBaeTCsSI BEAYLIMM, MPOIECCOphI 1-3 Ha3bIBAOTCS
BefloMbiMu. Benyreii mpoueCcop Bcerma goibkeH ObiTh Ha Bepinuae nernoukn NDMGI/NDMGO u umeer
HAMBBICIHINHN IPUOPHUTET JAOCTYMA K HIMHE, TOPSIOK BEJOMBIX MPOLIECCOPOB B LIEMOYKE HE BAXKEH.

Ot anmapaTHOTO HOMEpa IpolLieccopa 3aBUCHT CIEAYIOMNI (QyHKIIMOHAT:

e 0a3oBbIil ampec OJOKa PETHCTPOB BHYTpeHHEro nepudepuitHoro Onoka, mepudepuiHblil OJI0K
OyJeT oTBeyaTh Ha OOpaIeHN 110 [IMHE TOJIBKO [0 COOTBETCTBYIOLINM aIpecaM

e  ajpec IepBOro o0pameHus K PerHCTPy HaYaIbHOIO MycKa MOCHe alnapaTHoro copoca

e Outel 9 u 8 cioBa cocTosHus mporeccopa PSW

e  Outhl 4 u 3 peructpa ynpasieHus pesxkumom 1777x0g

e  BeIyIIHI Mpoleccop HUKOTIa He akTuBrpyeT NDMR

®  BeIOMEIC MpoIieccopsl UTHOPUPYIOT Bxoa NVIRQ

e  pasznuynas joruka apoutpaka NDMGI/NDMGO 151 BeIOMBIX U BEAYILETO MPOLIECCOPOB

Azipec perucrtpa HCIOJBb3YEMOIo JUisi IEPEKIIOYCHHUS] I10JIb30BATENIBCKOTO W IIyJBTOBOTO PEXUMOB
noctosiHeH (177716g) W He 3aBUCHT OT HOMEpa IMPoIeccopa, TaKKe TOCTOSHEH ajpec S4YeeK IS
coxpanenus/ussneyenus PC u PSW mymsroBoro pexuma (177764g). dusmyeckoe pasielieHHe 3THX OOIIHX
pecypcoB B MHOTOIIPOLIECCOPHON CHCTEME MOXKET ObITh BO3JI0KEHO HA BHEIIHHE CXEMBI.

Jnst mporpaMMHONM CHHXPOHM3allMM JIOCTYNa K OOLIMM pecypcaM INpeanosiaraercs HCIOJIb30BaHHUE
MHCTPYKIMH BBIIONHIIOMNX OOpamieHne K INHHE TPH I[IOMOINM TPaH3aKIUH YTEeHHE-MOAN(HUKAIINA-3aIHCh.
IIpomeccop 1801BM1 BrITIoMHSAET TaKyro TpaH3akiuio Ha muHe MITM aToMapHO, ¢ MOHOITOJIEHBIM 3aXBaTOM IITHHBI
Ha BCe BpEMs BBINOJIHEHMS TpaH3aknuu. Hampmmep, mpouemaypsl 3axBaTta ¥ OCBOOOKICHUS CHHXPOHH3HPYIOMIETO
obwexTa (spinlock) MoryT ObITE OcHOBaHBI Ha HHCTPYKIKH DECB:

lock:
cmpb spinlock, #1
bne lock
decb spinlock
bne lock
rts PC
unlock:
mov #1, spinlock
rts PC
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6. MepudepurnHbINn 60K

Baytpu muxpocxemsl K1801 Tarke mmeercss nepuepuitHblidi OJOK, KOTOPBIA MOJKIIOYEH K BHEUTHUM
BbIBosiaM MarucTpanu MIIU u MoxeT urparb poiib BCTPOSHHOTO BEIOMOT'O YCTPOMCTBA MarucTpain. DTO O3HAyaeT
YTO perucTpsl nepudepuitHoro 6J10Ka MOTYT YUTAThCs M 3anmuchiBaThest 1o MIIY kak BHYTpEeHHHM MTPOLIECCOPHBIM
OJIOKOM MHKPOCXEMBI, TaK M BHEIIHMM II0 OTHOLICHUIO K MHKPOCXEME areHTOM IIHMHBI, HalpuMmep, IPYTHM
IIPOLIECCOPOM.

bazoBelit anpec nepudepuitHoro 6J10ka 3aBUCHT OT (PHU3NUECKOr0 HOMEpa Mpoleccopa B cucTeMe (3a1aercst
3HaYeHUsAME Ha Bxogax NPAO, nPAL):

Bxonbt Howmep mpoueccopa Juana3on agpeca
nPA1=1, nPAO=1 nporueccop Homep 0 177700g-1777164
nPA1=1, nPA0=0 mporueccop Homep 1 1777204-1777364
nPA1=0, nPAO=1 mporieccop Homep 2 177740g-1777564
nPA1=0, nPA0=0 mporieccop Homep 3 177760g-177776¢

[pu oOpaleHny K AHAa3oHy aapecoB 0a30BOro OJIOKa MPOLECCOp BCEraa FeHePHPYeT OTBETHBIH CHUTHA
NRPLY, #e tpebyercs ero hopMupoBaHHe AONOITHUTEIFHBIMUA BHEITHUMH cxeMamu. [Ipu oOpameHnn mo agpecy
0a3a BHYTpEHHETO Iepu(epuitHoro 010Ka + 16g JOMONHNTENFHO TeHEPUPYETCS aKTUBHBIA BHEIIHUH curaan NSEL1
HHU3KOT'O YPOBHSI, HE3aBHCHMO OT TOTO KaKOil areHT, BHYTPSHHHH WM BHEIIHHH 00paliaeTcsi K JTaHHOMY aapecy.
Ilpu oOpamenun no aapecy 6a3a BHyTpeHHero mnepupepuidHoro Onoka + 14g NOIOTHUTENBEHO TEHEPUPYETCS
aktuBHBIN BHemHW curHan NSEL2. Curmamer NSEL1 u NSEL2 ¢ukcupyrorcs mo HucmagaromeMy (GpoHTY
NSYNC n ocraioTcs HEM3MEHHBIMH HAa TNPOTSDKCHWH BCEro LUKJIA OOMEHAa INMHBI JI0 HapacTaroulero (poHTa
nSYNC.

[pu obpamennu k nepudepuitiomy 610ky no cmemeHusiM 000g-012g naHHBIC BBITAIOTCS ¥ TPHHUMAIOTCS
BHYTPEHHUMH CXE€MaMH MHKpOMpolieccopa - perucrpamu ynpasinenuss u BE-taiimepa. Tlpu oOparineHun 1o
cmemmeHnsiM 0144-016g naHHBIC TOMKHBI OBITH BRIAHBI WM TPUHATH BHEITHHUMHU cxeMamu. Cliemyromas tabimima
packphIBaeT OCOOCHHOCTH OOpAIeHH K BHYTPEHHEMY MepUPEPUIHOMY OJIOKY MUKPOCXEMBI:

Oneparus ATeHT IIUHBI Anpec obpamieHus JInann NAD nRPLY
YTEeHHE BHYTPEHHHH BHE JMamna3oHa 010ka BXOJl BHEITHHUH
6aza + 0005-012g BBIXOJ] BHYTpH
6a3a + 0144-0164 BXOJ, BHYTpH
BHCIITHUM BHE Jyara3oHa 0JjoKa BXO/I BHCIITHUM
6a3a + 0005-0124 BBIXO/I BHYTpH
6a3a + 0144-0164 BXOJ, BHYTpH
3aIKCh BHYTPEHHHUH BHE JiMaria3oHa 0Joka BXOJl BHEITHUIH
6a3a + 0005-0124 BBIXO/I BHYTpH
6aza + 0145-0164 BXOJ BHYTpH
BHELTHHUH BHE JMana3oHa 0j0Ka BXOJl BHEITHUH
6aza + 000g-012g BXOJl BHYTpHU
6aza + 0145-0164 BXOJ BHYTPH
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ITon BHYTpEeHHHM areHTOM NMOHMMAETCsI COOCTBEHHBIH MPOLIECCOPHBII OJTOK MUKPOCXEMBI, TI0l BHEIITHUM -
BHEIITHHUH MPOIIECCOP WM IPYTO€ YCTPONHCTBO, OCYIIECTBHUBIIEE 3aXBaT IINHBI U SABIIFOLIEECS B MOMEHT OOpaIeHNs]
BeaymmM. Tabnmia Taxke MOKa3bIBaeT COCTOSHHUE JUHUKA nAD, mpH COCTOSHHMU BBIXOJl Ha IIWHY TPAaHCIHAPYETCS
COJEP)KUMOE COOTBETCTBYIOIIETO PETHCTPA, N3 KOTOPOTO OCYLIECTBIICTCS YTEHHUE, WM JaHHBIC, 3aIIChIBAEMbIC B
PETUCTp BHYTPEHHUM MporieccopHbM OmokoM. [locnenuuii cronben otodpaxaer hopmupoBanue curaana NRPLY,
pu oOparneHny K nepudepuitnomy 010Ky curaan NRPLY dopmupyeTcs Beerna.

Peructpsl nepudepuitHOro 6;10Ka MOXKHO YCIIOBHO pa3ieNUTh Ha TPH IPYIIIBL:
e perucTpsl ynpasneHus u cocrosiaus - cMmemeHus 000g-0044
e peructpsl BE-taiimepa - cmenienns 006g-012
e BHenruue peructpbl NSEL2 u NSEL1 - cmemenns 0145-0164

JlaHHBIE pEeTUCTPhI OMUCAHBI B CIEAYIOIINX pa3iesax.
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6.1 PerucTtp ynpaBneHusi pexxuMmom

Name: CPU_MODE

Offset: 1777005 + <nomep nporueccopa> * 20g Reset Value: 177740g (3aBuCHT OT HOMEpa)
15 | 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
Readonly (Write ignored) R&W
1 1 1 1 1 1 1 1 1 1 1 |PAL1|PAO | WT | ST |HLT

Peructp pexxuma, HauansHOe 3HaueHUE 177740 (3aBUCHT OT ammapaTHOrO HOMEpa IpoIeccopa)

Buter 0,1,2 perucrpa pekuMa HCIOJIB3YIOTCS AT CHHXPOHHM3ALMH ITyCKa ITOJYMHEHHBIX IPOIIECCOPOB
TJIABHBIM IPOLIECCOPOM B MHOTOIPOLIECCOPHOI CHCTEME, T.K. OJOK PEerncTpoB KaskKAOTO IIPOIEccopa JOCTYNEH Ha
IIMHE TI000MY APYTOMY IIPOLECCOPY BHE 3aBUCHMOCTH OT COCTOSHHS IIpOLieccopa-Biaeblia

HLT - ocranoB koHBeiiepa 00paboTkn MUKpokoMaH . [Iporieccop ocTaHaBINBAaETCs MTOTHOCTBIO, BEIXOA U3
3TOTO COCTOSIHHSI BO3MOKEH TOJIBKO IIPU cOpoce 3TOro OWTa, BHIMOJIHIEMOIO BHEIIHMM areHToM Ha mmue MIIN
IIyTeM NPSIMOM 3alKCH B PETHCTP WM IO alapaTHOMy cOpocy MHKpomponeccopa. [Ipu BBIMOTHEHNH MUKpPOKO/A
9TO OWT TaKke€ MOJKET YCTaHAaBIMBATHCS 3amuchio 0 B 25 pasps] CHEHNUAIbHOTO YIPABISIOIIETO BEKTOpa, HO
paboyast BepcHsi MEKPOIIPOTPaMMBI 3Ty BO3MO>KHOCTh HUKOT/]a HE UCTIONB3YeT.

ST - ocTaHOBUTH KOHBEHep MUKPOMHCTPYKIHMH IOCNIE 3arpy3KH peructpa MHCTpykumid. Ecmm stor Omt
UMEeT eIMHMYHOE 3HAueHWe, TO NPH 3arpy3Ke cjoBa KoJa OYEPEeAHOW KOMaHABl B PETHUCTP HHCTPYKIHH,
npoucxoaur ycraHoBka Omta HLT wn koHBeiiep ocTaHaBIMBaeTcs, TakMM O0Opa3oM, BO3MOXKHO IIOIIAroBOE
UCTIOJTHEHHUE MPOTPAaMMBI 0] yIIpaBIEHHUEM BHEIIHETO areHTa no muae MITH.

WT - mpu ycTaHOBKE 3TOro OHTa NPOHMCXOJMT IEPeXOJ B PEKUM OXHIAHWS TNpepblBaHMs, OHUT
aBTOMaTHYeCKH ycraHaBiuBaeTcs MHCTpykuueid WAIT. [Ipu HacTyIuleHHH pa3pelIeHHOr0 NMpephbIBaHHUS 3TOT OHUT
cOpachIBaeTCsl M IPOUCXOIUT EePEeXo]] M3 PEeKUMa OXKUIAHUS NPEPhIBaHMs B pabounii pexxum. OU3HYECKH ITOT OUT
copmagaer ¢ ¢uarom WCPU B 0Onoke mpepbiBaHuil. MOXET YIpaBISAThCS MHUKpPOIPOTPaMMOW Uepe3 3amluch B
CIELHMAIIBHBIN YIIPABISIOIHN BEKTOD.

PA1, PAO - anmapatHsIif HOMep TpoIieccopa B MHOTOMPOIIECCOPHOI cHcTeMe, A BEAYIIEro mporeccopa
B JaHHOM I10JI€ cUUThIBaeTcs 3HaueHue 0, s BeAoMbIX - 1,2 unu 3.
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6.2 Peructp BeKTopa npepbiBaHUA pecTtapTta

Name: CPU_IVEC

Offset: 177702 + <HOMep mpomeccopa> * 20g Reset Value: N/A
15 | 14 | 13 | 12 | 11 | 10 | 9 8 7 6 5 4 3 2 1 0
Write only (Read as 177777g)

Unknown

Peructp aagpeca npepsiBanusi, HauainbHOe 3HaUeHue 177777, TONBKO AJIS 3aIIUCH

JlaHHBIA perucTp mpeacTaBisieT codoi pyaumenTapHbiit octatok oT K1801BE1. Ilpeamonaranocs 4to mpu
3aIliCH B JAaHHBIM PETHUCTp 3alUChIBAEMOE 3HAUCHHE OYAET COXPAHATHCS M IPH STOM aKTHBHPOBATHCS 3alpoc Ha
npepeiBaHue. [loka maHHBIN 3ampoc Ha HpephiBaHWE HE OyneT o0paboTaH, PErHCTp BEKTOpa pecTapTa JeNacTcs
Ooyiee HENOCTYIHBIM II0 MIMHE - TpW oOpameHHH K HeMy He reHepupyercs NRPLY, u Tarke 3ammch HOBOTO
3HAYEHMS HE ocymecTBisieTcs. Takum 00pa3oM BHEIIHMH areHT MOXET y3HATh YTO NPOIECCOP-BIageliel] perucTpa
eme He obOpaboranm npepsiBanue. OOpaboTka BO3ZHHUKINETO 3ampoca MNpeArnojarajgach 10 BEKTOPY, 3HAYCHHUE
KOTOPOTo OBLIO 3alHCaHO B NaHHEIA peructp pecrapra. Omnako an K1801BMI1A wn K1801BMIT He peamusyer
MOJHBIH (YHKIIMOHAJ 3ampoca Ha MPEPBIBAHWE OT PETHCTpa BEKTOpa pecTapTa - JAHHBIH 3alpoc MPOCTO HE
TIOJIKJIIOYEH K 050Ky 00paboTku mpepsiBanuii. [Ipyu 3amicy MpoM3BONIBHBIX JaHHBIX B PETHCTP OH "mponangaer’ u3
a[pecHOTO TPOCTPAHCTBA, TAaK KAaK BHYTPEHHHUH 3alpoc Ha INPEphIBAHHWE YCTAHOBIECH M OJIOKMPYET Te€HEPALHIo
NRPLY. Ho, kak BeIsicHHIOCH, Tipotieccopsl K1801BM1 ommbouHO cOpackIBAIOT 3TOT 3alpoc Ha MpEphIBaHUE MIPH
o0pabotke nHCcTpyKIMK EMT, Takum 00pa3oM peructp BeKTopa pectapTa CTaHOBHTCS CHOBA JIOCTYIEH Ha IIMHE.
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6.3 PerucTtp dnaroB owmnbok
Name: CPU_ERROR
Offset: 1777045 + <nomep nporeccopa> * 20g Reset Value: 1774404

15| 14 | 13 | 12 | 11 | 10 | 9 8 7 6 5 4 3 2 1 0
Readonly (Write ignored) Read & Write
1 1 1 1 1 1 1 1 |ER7|OAT| 1 |QTO|ER3|ER2 |UOP |DBL

Peructp ommOkw, HauanpHOE 3Ha4YeHHE mocie cOpoca 177440g - Bce mcmonb3yeMble (uard omrmbox
ouwIeHbl. EqnHndHOe 3HaYeHue ¢iara 03Ha4aeT 4To MMejla MECTO COOTBETCTBYIOLIAs OIIMO0YHASI CUTYALHS.

DBL - double error - nBoiinas ommbka (moBTopHas ycranoska 6utoB UOP, QTO, OAT, ER7)
UOP - unknown opcode - HeomycTuMasi KOMaH/a, B3bIBaeT COPOC MUKPOIPOrPAMMHOTO aBTOMATa
ER2 — pesepBHBIil OKT, HE BBI3bIBACT UCKIIOYCHHH, HUKOT 1A HE YCTaHABINBACTCS MUKPOKOJIOM
ERS3 — pe3epBHBIii OUT, HE BRI3BIBACT UCKITIOUCHHUN

QTO - gbus timeout - Taiim-ayT oOpalieHus K BHEIIHEMY YCTPOHCTBY

OAT - odd address trap - crnoBHOe OOpallieHHE 110 HEYETHOMY a/Ipecy, MOCKOJIbKY JETEKTOp OOpalieHus
mo HedeTHOMY azapecy B 1801BM1 ammapaTHO 3a010KHpOBaH, TO JAHHBINA OUT HUKOTa HE yCTAaHABIINBACTCSI.

ER7 - pesepBHBIil OUT, HE BRI3BIBACT UCKITIOUCHHMN, HO MOJKET BBI3BATh IBOMHYIO OIIHOKY

Bce Outhl omubOK 0e3ycIOBHO COPAchIBAIOTCS MPH 3arpy3ke HOBOIO KOJa KOMAaHIbI BO BHYTPEHHHUUN
pEerucTp HHCTPYKLHUHM, TakuM 00pa3oM, PErucTp OIMHOOK OTOOpakaeT OMIMOOYHBbIC CHUTYallMM BO3HHUKIINE IPU
BBIMIOJHEHUH TEKyIel KoMaubl. [103TOMy 3HAaUY€HHE HEKOTOPBHIX OUTOB OIIMOOK HE MOXET OBITh MPOYMTAHO
MPOTrPaMMHBIM CITOCOOOM CaMHM TPOLECCOPOM - HHCTPYKIUSI YCIEIIHOTO YTCHUs JaHHBIX U3 CaMOT0 pPEerucrpa
BheImonHsieTcst 6e3 ommbok DBL, UOP, QTO, OAT, atu 6utsl 0ynyT cOpomieHsl. Ho peructp ommbok MoKeT OBITh
MPOYUTAH BHEUIHUM areHToM Ha muHe MIIW (Hampumep, ApPYrdM MpOIECCOPOM) M MOJydeHHas uHpopmarms
MOKET OBITH UCIOIH30BaHa B OTIAJOYHEIX U JHArHOCTHYECKUX IENISX.

burer ER2, ER3, ER7 Moryr ycraHaBIMBaTbCs MUKPONPOTpaMMON uepe3 3aluch B ClELUalIbHbBIN
YIPaBISIONIMHA BEKTOpP, HO Ha MPaKTHKe paboueil Bepcrel MUKpPOIPOrpaMMBI 3Ta BO3MOXKHOCTb HE HCIIOJIB3YETCH,
BEPOSITHO 3TH (hJIarv MOTJIM UCTIOJIb30BATHCS MPH OTIIAJAKE MUKPOIPOTPAMMBL.
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6.4 PerucTtpbl BcTpoeHHoro Tanmepa K1801BM1

Berpoennsnii tatimep K1801BMI1 sBisiercss yHacieqoBaH OT OJHOKPUCTAIBHOTO MHUKPOKOHTpOJIIEpa
K1801BEIl. Taiimep siBisieTCs HEIOKYMEHTHPOBAHHBIM, M HEKOTOpBIH mpoueHT Mmukpocxem K1801BM1A/bB/B
HMEIOT HepabOTOCIIOCOOHBIH OJIOK BCTpoeHHOTro Taiimepa. Mukpocxema K1801BMIIT mmeer rapaHTHpOBaHO
paboTococoOHEIH OIOK TaliMepa, a TakKe JOTOTHHUTENFHO MOJACP)KUBAET IPEPEIBAHUE OT ATOTO OJIOKa.

Berpoennstiii Taiimep BE1
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Taiimep uMeeT B CBOEM COCTaBE CIEAYIOMIHE OJIOKH:

16-OUTHBIIM AEKPEMEHTUPYEMBIH CUSTUHK

16-OUTHBIH perucTp 3HAYCHUS Tepe3arpy3KH W/MIK 3aXBaTa TeKYIIero 3HaYeHHUs CIeTINKA
PETHCTp yIpaBieHHUs TaliMepoM

PETHCTp yHpaBlIeHUs

NpeenTeNh BXOAHOM npoueccopHoil yactoTel CLC Ha 4

JOTIOMHUTENbHBIN Aenutens 4acTotel CLC Ha 1281y (popmupyetcs nenennem CLC/4 na 32)
JICTEKTOp HHcHaaaroniero GponTa Ha Bxomae NSP

TakTHpoBaHUE cUeTUNKa TaliMepa MOXKET OCYLIECTBISTHCSA OJHOM U3 CIEeIYyOLero Habopa 4acToT:

e  BHEIIHASA TAKTOBAs YacTOTA, IOCTYIAIOINAs Ha BHEIIHUI BXOI MUKpOCcXeMbl NSP
e uyacrora ¢ npenaeiutens CLC/128

e uyacrora ¢ npenaenutens CLC/128 nomonanuTenbHO feieHHas Ha 4

e uyacrora ¢ npenaenutenst CLC/128 nonoiHuTensHO aAeneHHas Ha 16

e uyacrora ¢ npenaenutenss CLC/128 nononaHuTenbHO feieHHas Ha 64

Taxxke B mpoueccope KI180IBMII' TtaiiMep MOXET reHEepUpOBaTh IpepbiBaHUS N0 BekTopy 270g, B
mporeccope K1801BM1A mannast ¢pyHKIUS OTKIIOUEHA, IPEPHIBAHIS O TaiiMepa He TeHepUPYIOTCS

Bce BHyTpeHHHE —YIpaBiIOIIME CXeMbI Taimepa Taktupyrorcs yactotoit CLC/4. Ilpenmenurens u
nemutend CLC nporpaMMHO HEAOCTYIIHBI, padOTAIOT OCTOSHHO M He COPAChIBAIOTCS MPU OOPAIICHUH K PETHCTPaM
TaiiMepa WiH mpu copoce Bcero mporieccopa no sxoxy NDCLO.

Jns BHemHeW wyactoThl NSP  cueTHBId TakT QopMmupyeTcs 10 HUcHajalleMy (pOHTa CHTHana,
CUHXPOHHU3UPOBaHHOTO ¢ 4acToToii CLC/4, mosToMy 3HaueHHE BXOJHOW YaCTOThI HE MOXKET OBITH OOJbIIE YeM
CLC/8, a mutenbHOCTH J1000r0 MOMYHepHo/ia T0KHA IPEBBIIATh AnuTelibHOCTh nepuoaa CLC/4.

TaiiMep Mo>keT OBITH HACTPOEH Ha CIEAYIOIIUE PEKUMBI:

® JICKPEMEHTHBI CYET C OCTAHOBOM I10 JIOCTH)XCHHUIO CUCTYHKA HYJIEBOTO 3HAYCHUS

® JICKPEMEHTHBIH CYET C Mepe3arpy3kod CuUeTYMKa 3HAueHHEM M3 PerucTpa IMepe3arpy3Kd Ipu
JOCTIDKEHUH CYETYHKA HYJICBOTO 3HAUYCHHUS C MOCIIEYIOIIUM IIPOJIODKEHHEM CUeTa

® JICGKPEMEHTHBIH CUET C 3aXBaTOM TEKYLIErO 3HAYEHHUs] CUETYMKA B PErHCTpE MNepe3arpy3Kd Npu
oOHapyxeHHH Hucmajzaronero ¢ponra Ha Bxoge NSP. B 3TOoM pexuMe CUSTYMK He
OCTaHABIIMBACTCA MPH AOCTIKCHHH HYJSA, a IEpeXOOuT Ha 3HadeHwme 1777775 OOpatHOE
KOITMPOBAHKE U3 PErUCTpa Mepe3arpy3ku B PerUCTp CYSTUYMKA MPU JOCTHIKEHUH CYCTIMKOM HYJIS
B JAHHOM PEXUME HE BBIIIOHACTCS.
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6.5 PerucTtp 3HauyeHuA nepesarpy3ku u 3axBaTta
Name: TVE_LIMIT
Offset: 177706g + <HOMep mpormeccopa> * 20g Reset Value: N/A
15 | 14 | 13 | 12 | 11 | 10 | 9 8 7 6 5 4 3 2 1 0
Read & Write
Limit

Limit — 16-6uTHOE HauaapHOE 3HAYEHUE CUETA

MosxeT OBITh HACTPOCH PEIKHUM, IIPH KOTOPOM B JAHHBII PErUCTpP KOMHUPYETCS COACPIKUMOE PErUCTpa cUeTa
10 HUCTIAJaromeMy GpOHTY Ha BHeITHeM Bxozae NSP.

BHe 3aBHCHMOCTH OT peXuMa padOTBHI, IPU 3alIMCH CO CTOPOHBI NPOLECCOpa B PETHCTP YIPABJICHUS
taitmepa TVE_CSR conepxxumoe peructpa TVE_LIMIT xomupyetcs B peructp cuerunka TVE_COUNT.

HavanpHoe 3HaueHWe perucrpa Mociie BKIIOYCHHUS NHTAHUS HE ONPENeNieHO, 3aBUCHUT OT TOI0 B KaKoe
TICEB/IOCITyYaifHOE COCTOSIHHE yCTaHOBATCS Tpurrepsl peructpa. Copoc mo Bxomam NINIT u nDCLO nukak He
n3MeHseT cocrostaue peructpa TVE_LIMIT.
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6.6 PerucTtp cuyeTumka Tanmepa

Name: TVE_COUNT

Offset: 177710g + <Homep mpomeccopa> * 20g Reset Value: N/A
15 | 14 | 13 | 12 | 11 | 10 | 9 8 7 6 5 4 3 2 1 0

Readonly (Write Ignored)

Count

Count — 16-6utHOe TeKymIee 3HaYCHHE CUCTUNKA TaliMepa

Hexpemenrupyercst ¢ yactorod NSP, wiun CLC/128 omnmuonansho nenennoil Ha 4, 16 mnu 64. Eciu
HACTPOEH PEeXXHUM Tepe3arpy3Ku cueTymka 3HadeHneM u3 peructpa TVE_LIMIT, To mepesarpyska ocymectsisiercs
B teueHue 4 takroB CLC (e CLC/128) mocie mepexona cueTdynka u3 3HaueHus | B 3Hadenue 0, TakuM oOpas3oMm,
CYETYHK MOCIe0BaTeNbHO npuHUMaeT cienyromue 3HadeHus: N, N-1, N-2, ..., 3, 2, 1, (xpaTtkoBpemennsrii 0), N,
N-1... ®a3a mpenmenurens W AeTUTENCH, a Takke (as3a AeTekTopa HHUcmamaromero ¢ponra NSP mpu 3TOM
COXpaHsETCs HeU3MEHHOW M PABHOMEPHOCTb MEPHO/Ia cueTa He Hapymaercs. [l mpoCcTOThl MPOTrPaMMHON MOJIEIH
MOXHO CYMTaTh 4TO 3HaueHHe 0 MpomyckaeTcsi, XOTsI MPU HEKOTOPOM CTEUYCHHUU OOCTOSTENHCTB U MOXET OBITh
MPOYUTAHO U3 PETHCTPA.

BHe 3aBHCHMOCTH OT pekuMa pabOTHI TaiiMepa, MpH KaKIoH 3amucu B peructp ympasieHus | VE_CSR
MIPOUCXOIUT NepenuckiBanme 3HaueHus peructpa TVE_LIMIT B peructp TVE_COUNT.

[pu ycrnoBum, yto He ycraHosineH Out CAP B permctpe TVE_CSR mpowmcxomur 3arpy3ka cueTdymka
sHageHneM w3 peructpa |VE_LIMIT npu nmocTmkeHWH CYETYHMKOM HYJIEBOTO 3Ha4deHUA. TyT uMeercs
0COOCHHOCTH - 3arpy3Ka IPOUCXOIMT TOJIBKO B TOM CIydae, €CIM CUCTYMK Hepe] 3THM OblI HEHYJIEBBIM (MMel
eIMHUYHOE 3HAueHWe W OBUI JeKpeMeHTHpoBaH), eciu ke B TVE_LIMIT 3amucano HyneBoe 3Ha4YeHHE, TO OHO
3arpyaeTcs OIMH pa3, Jjajiee yCIIOBHE HEHYJIEBOTO 3HAYCHHUS CUETYMKA B MPEABIIYIIEM TAaKTe HE BBHINOJIHACTCS U
HOBOHM 3arpy3kd HE TPOHUCXOIWT. B criemyromeMm TakTe cdera, CYCTYMK NpPUHUMAaeT 3HadeHwe 177777g m
MPOJOJKAET JAIbHEUIINI CYeT.

HavanpHoe 3HaueHWe peructpa Mociie BKIIOYECHHUS NMHTAHUS HE OIPENeNICHO, 3aBUCHT OT TOrO B KaKoe
MICEB/IOCITyYaifHOE COCTOSIHHE yCTaHOBATCS Tpurrepsl peructpa. Copoc mo Bxomam NINIT u nDCLO nHukak He
m3MensieT cocrostaue peructpa TVE_COUNT.
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6.7 PerucTtp ynpaBneHus tTanmepa
Name: TVE_CSR
Offset: 177712g + <nomep npoueccopa> * 20g Reset Value: 177400

15 | 14 | 13 | 12 | 11 | 10 | 9 8 7 6 5 4 3 2 1 0
Readonly Read & Write
1 1 1 1 1 1 1 1 | FL | D4 | D16 |[RUN| OS |[MON|CAP| SP

FL — AnmapaTHO ycTaHaBIIMBAeTCs CXeMOW TaiiMepa B €MHUILYy B ClIy4ae HACTYIUICHHs COOBITHS TaiMepa.
CoOpiTHeM TaiiMepa MoOXeT OBITH MOMEHT IIepexoJa CUeTYHMKa 4epe3 HyJIb WM 3aXBaT TEKYIIEro 3HAYCHUS
cYeTynKa IO Hucmagaromemy ¢poHTty Ha Bxome NSP. Jlns ycranoBkm Omra FL pomkeH OBITH paspelieH
MOHHUTOPHHT cOOBITHS TaitMepa - out MON nomkeH OBITH YCTaHOBIICH MPOTpaMMOW B €IUHWYHOE 3HadeHHe. Ha
CaMoM Jielie, TPH HACTYIUICHHH COOBITHS TaiiMepa (IepeXxol CYeTUHKa Yepe3 HyJlb MM 3aXBaT 3HAaUCHUS CYCTIUKA)
TeHepUpyeTcs 3alpoc Ha NMpephIBaHUe, NMPHU 3allycke 00padOTKH MpephIBaHUS JTaHHBIN 3ampoc cOpachiBaeTcs. bur
FL ycranaBimBaeTcs TOJBKO B TOM CiIydae €CIM BO3SHHK HOBBI 3aIpoc Ha NMpEphIBAaHHME a CTapblid elle He ObuI
obpaboran. ITockomeky GyHKIHS 00CTyKUBaHHS IpepbIBanus oT Taiimepa B K1801BM1A 3a6mokupoBana, To OHUT
FL Oyzner peansHO yCTaHOBJIEH TOJBKO MOCIE BTOPOro cpadaTbiBaHMs TaiiMepa. [lociie BKIIOYEHHS NMUTAHHSA HIIH
copoca NDCLO mpu camoM mepBOM COOBITHHM TaliMepa JaHHBIH OWT He ycTraHaBimMBaeTcs. [lpu BTOpoM u
MOCIEYIOMIUX COOBITUSX 3TOT OMT paboTaeT MpaBHIBHO, MOCKOJBKY BHYTPEHHHUI (hiar 3ampoca Ha IpephIBaHUE
yxe ycraHopneH. s mporeccopa 1801BMIT" Bo3moxHa 00paboTka mpepbIBaHUil OT TaiiMepa, u outr FL Oyzer
BBINIOJIHATE POJIb (hyiara MepenojHeHus - OyJIeT yCTaHaBIMBAThCS NPU BOSHUKHOBEHHH COOBITHS €CIIH NPEPhIBAaHUE
OT MPEIBIAYIIEro COORITHS elle He 00paboTaHo

D4 — paspemmts nenurens Ha 4, nenmutend 1/4 u 1/16 BKIIO9aIOTCS MOCIEI0BATEIHHO
D16 — pa3pemmts nenutens Ha 16, nenmurenu 1/4 u 1/16 BKIIOYAIOTCS MOCIEI0BATEIHHO

RUN - 3ammce emuHUNBI paspemaer pabory cyerymka, 3HaueHwme w3 1VE_LIMIT kommpyercs B
TVE_COUNT wu manee 3HaueHHEe cYeTYHMKA OyJIEeT YMEHBIIATCS Ha €OUHHUILY C 33aJJaHHON YacTOTOH. 3amuch HYIs
ocraHaBiuBaeT cueTyrk (mpu 3tom 3HadeHue w3 | VE_LIMIT Taxke xomupyercs 8 TVE_COUNT kak u npu
nr000#t 3amucu B perucTp ympasnenus). Ecnm ycraHoBien Our OS TO mpH AOCTHXKEHHH HYJICBOTO 3HAYCHHS
CcYeTYHKa JaHHBII OWT OyzeT cOpoimeH ammapatHo cxemoil TaiiMepa. bur RUN cOpaceiBaetcst Tompko coObITHEM
nepexoxa yepe3 Hynb npu copomenHom oure CAP. Ilo coOpITHIO 3axBaTa MpH HHUCHaAaromeM (ppoHTe Ha BXOJe
NSP u ycranonenHoMm 6ure CAP cueTdnk He OCTaHaBIMBAETCS U BCETA IPOJOIDKAET CUET.

OS - ncnonp30BaTh OJHOKPATHBIM PEKUM, TIPH JOCTHXEHUH cueTdyrkoM Hyis, outr RUN Oyzner cOporen,
TaiiMep nepesarpy’keH U OCTaHOBJIEH. J[JI NCTIONB30BaHMS ITOTO peKMMa Takke HeoOxoauMo copocuts 6ut CAP,
T.e. ecim 0o6a 6ura OS u CAP ycraHOBIICHBI, TO TaiiMep HE OCTAaHOBUTCS IIPH IIEPEXO/Ie CUETUYMKa Yepe3 HyJb, a
OyleT NpoJaoKAaTh OTCYET, TaK KaK YCTAHOBJIECHHBI OWT BHIOMpaeT TIeHEpaluio COOBITHS TaiiMepa 110
HHcIaaomeMy GpoHrty Ha Bxozae NSP.

MON - paspemth MOHUTOPUHI COOBITHS TaliMepa - "NIepexoja CuUeTYMKa uYepe3 HyJb' WM '3axBar
3HAUeHMs cueTyuka"', ycraHaBiuBarh Out FL mpu Bo3HMKHOBeHMM coObiTus Taiimepa. Taxxe mms 1801BMIT
JIaHHBII OWT pa3pelaeT 3apoc NpephIBaHus OT TaliMepa.

CAP - pexxum 3axBata, 110 HUCTIaJaomeMy QpPOHTY Ha BXoJie NSP ocyliecTBUTH KOIMMPOBAHUE PErHCTpa
cuerunka TVE_COUNT B peructp npenena TVE_LIMIT, npu stom rerepupyercst coositue Taiimepa. bur RUN
TaKKe JIOJDKEH OBITh YCTaHOBJICH, MHaue coObITHE He reHepupyercs. Ilpu HyneBom 3HaueHun O6uta CAP Ttaiimep
TeHEpUPYET COOBITHE TIPH IEPEXO/e CUCTUMKA Yepe3 3HaYeHHE HYJIb M OCYIIECTBISIET 3arPy3Ky pPerucrTpa c4eTynka
U3 perucTpa npenena.
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SP - BEIOOp peKUM TaKTUPOBAHHA CUETIMKA TailiMepa Mo HUcMagaomemMy GpoHTY Ha Bxoae NSP, nenmtenn
Ha 4 1 Ha 16 B JTaHHOM ClIydae HHKaK He BIUSIOT Ha Pe3yJIbTHPYIOLIYIO YaCTOTY TAKTHPOBAHUS TaiiMepa.

Taﬁmma YacCTOThbl TAKTUPOBAHUSA CUETUNKA TaiflMepa

D4 | D16 | SP

Yacrora

Bxon NSP (CLC/8,y makcumMainbHasi)

X X 1

0 0 0 CLC/128y,
0 1 0 CLC/2048,
1 0 0 CLC/5124,
1 1 0 CLC/8192,,

Pe:xumbl padoThI TaliMepa

RUN | OS | CAP Pexum
0 X X OcraHoBIICH
1 0 0 HenpepbIBHEI cUeT ¢ mepe3arpy3koil cueTarnka
1 1 0 OmHOKpATHBIN CUET C IMPe3arpy3Koil cueTInKa
1 X 1 HenpepriBHEI cuet 6e3 mepe3arpy3ku CUeTINKa,

3aXBaT 3HAYCHUA CHCTUHKA I10 BXOAY nSP
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7. MpoueccopHbIn 6ok

IIpoueccopHslit 610K

if 3f 3¢ 3¢ df df d&

B cocTaBe nporeccopHOro 010Ka MOYXHO BBIJICIHTh CICIYIOIINE OCHOBHBIE KOMIIOHEHTHI:

e  GJOK MUKPOIPOTPAaMMHOT'O YIIPABICHHS, OCYIIECTBISIET ICKOANPOBAHIE HHCTPYKIHI 1
(bopMHUpoBaHKEe HEOOXOIUMBIX IOCIEAOBATEIBHOCTEH CUTHANIOB [UISl UX BBIMOJHEHHUS B IPYTHX
00pabaThIBarONINX 0JIOKAX MIPOLIECCOPA, UCTIONb3YET OTAEIbHBIN BHYTPEHHHH PETUCTP
HHCTPYKILHMH, B KOTOPOM XPAHHUTCS KO UCIONHIEMOI HHCTPYKLIMU

e  0OyoK 00pabOTKM NMpEPHIBAHUI U UCKITIOYEHUH, IT0JTydaeT Ha BXObI BCE NMEIOIUECS] CUTHAIIBI
HpepBIBAHNN M UCKITIOUEHUH, CUTHAJIBI MX MACKMPOBAHHMS WU 3alpeTa, IPOM3BOIUT UX
YIOPSIAOYMBAHKE 110 IPHOPUTETY U IIepefaeT HHPOPMAIHIO O TEeKyIeM Hanbojee MPUOPUTETHOM
COOBITHH OJIOKY MUKPOIIPOTPAMMHOTO YTIPABICHHS

®  OMepaIMOHHbBIN OJIOK, BBIIOJIHSAET COOCTBEHHO 00pabOTKy U XpaHEHHE JaHHbIX, COJCPKUT B
CBOEM COCTaBE OTICIbHYIO BHYTPCHHIOIO IIMHY JAHHBIX, OJIOK B3aUMOJICHCTBUS ¢ mmHoi MITHU,
cxeMmy oOMeHa 6GaliTOB, ONIEPATHBHbIII PErUCTP NaHHBIX Q, ONEePAaTHBHBIHA PEricTp agpeca
tpan3akimu MITU A, ciioBo cocrostaus npoueccopa PSW, apudmernko-iorudeckoe yCTpoicTBO
1 OJIOK PETHCTPOB OOINEro Ha3HAYCHUS
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7.1 Bnok MukponporpaMmMHOro ynpaBneHus

Huxe NMpUBCICHA AUarpamMmma O110Ka MUKPOIIPOTPAaMMHOT'0 YIIPABJICHUA U UCTOYHHUKH BXOJHBIX CUT'HAJIOB
JAaHHOT'O 610Ka. Brixoasl O10Ka YIIpaBJIAOT pa60T0ﬁ MPaKTUYCCKU BCCX OCTAJIbHBIX OJ10KOB rnmpoueccopa.

Brixon 610Ka Buennssa mmna PSwW AJlY
NIpephIBaHUI MIIN

Bbnokx MEKpOnporpaMMHOTO YIIPaBICHUS

Peructp Tekyero Peructp craryca Peructp koma Peructp (aros
Mukpoaapeca MA npepsiBanuii MCIR uHCTpyKImu IR oneparnuu FR

I ANV N N

> Martpuna 250 npousBeaeHuit 1 Ha 62 mporpaMMUpyeMBbIX BXOAa

~~

Marpuma 34 cnoxennit MJIN Ha 250 mporpaMMUpyEMBIX BXOJI0B

N

Marpuna 34 nporpaMMHUpyeMbIX HHBEPTOPOB

Ji IJi IJi Ji

B 610Kke MUKPOTIPOTPAMMHOTO YIPABIEHUS MOKHO BBIJICNIUTH CIETYIOIINE KOMIIOHEHTHI:

e peructp MuKpoaapeca MA, 3TOT perucTp copepkuT 7-OMTHOE 3HAUYEHHE ajpeca TeKyIleH
MHUKpOUHCTpYKIuU. [Ipu ammapatHoM cOpoce mporeccopa perucTp MHUKpoajpeca 0e3yCIOBHO
npunumaer 3Hadenne 00, oOecrieunBas HavajbHBIA MycK. [Ipy BO3ZHMKHOBEHHH CHUTYallUH
MHUKpocOpoca (BHYTpEeHHHI cOpOC MUKPOIIPOTPAaMMHOTO aBTOMAaTa, BO3HUKAET IO PSAY MPUIHH -
HEJIOIyCTUMBIA KOJ WHCTPYKIHH, TalM-ayT BBOZA-BBIBOJA W IPOUYEE) PETUCTP NPHUHUMAET
3naueHne 01, oOecreunBasi MpeKpaiieHUe BBIMOJHEHHUs] TEKylleld MAallMHHOW MHCTPYKLUUH U
MPUHYIUTEIbHBIN 0€3yCIOBHBIN MEePEeXo/ K MOCIEI0BATEIFHOCTH MUKPOUHCTPYKIIMHA 00paboTKH
HCKJIIOYEHUI. BO BCceX OCTaNBHBIX Cillydyash pErHCTP MHUKpOAJpeca INPUHUMAET 3HAUEHUE ajpeca
CIIEIYIONIeH MHKPOMHCTPYKIMH B TIOCIEIOBATEIBHOCTH, (OPMUpYEMOEe Ha YacTH BBIXOJIOB
JIOTU4ECKOW MaTpPHILIbI

e peructp craryca npepsiBanusg MCIR, stor peructp conmepxur 3-OMTHOE 3HaueHHE, OOBIYHO
¢dopmupyemoe OiokoM 00pabOTKM IpepbIBaHWIT M HUCKIOUeHHH. Takke 3HaYeHHUE MOXKET
(opMHpOBaTECSI C BBIXOJOB JIOTMYECKOW MAaTpHIBI, 3TO HCHOJb3YyeTcs Ipu 00paboTKe
MHCTpYyKuuit nporpammubix uckmodenni Tuna HALT, IOT u tomy nogo6HbIx
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peructp uHctpykumi IR, 16-OuTHBI peructp, coaepXaluii CIOBO TEKyIIEeH MalIMHHOM
MHCTPYKILINH, 3aIUCHIBAETCA HUCKIIOUUTENBHO PE3YIbTaTOM TPAH3AKLMHA YTECHHs BHEINIHEW IIHUHBI.
Ha HekoTopsix sTamax pabOTBl MHUKpPOIPOTPAMMHOIO aBTOMAara 3HAYCHHWE 3TOTO PErHCTpa
WUTHOPHPYETCs, HalpHMep, IPH HAYaIbHOM IIyCKE WM 0O0paboTKe HEONPENECIICHHOTO KoJza
UHCTPYKLIUU

peructp ¢uaroB FR, BHyTpeHHHMI S5-OMTHBIN perucTp, crapmmii paspsii Bceraa NpPUHUMAET
3Ha4YEHHE YETBEPTOrO pas3psiia cioBa COCTOsHMA mporeccopa (¢mar T), ocrambHBIE pa3psaibl
MOTYT TaKoKe 3arpy’katbes n3 Mitaqmux ouroB PSW, mrbo monydats 3Ha9eHUS apuPMETHISCKAX
(hmaroB Hampsimyro ot AJIY. DTo cmemaHo IS BO3MOXKHOM MHKpOIIPOTPAaMMHOHN peatn3ainui
Pa3NUYHBIX CIOXKHBIX HMHCTpYKuuid tnma MUL, 6e3 moaupumkanmuu HporpaMMHO-BUANMBIX
apuMeTHIECKUX (I1aroB

VHHUBEpcajbHas MporpaMMupyemMas Jiorudeckas marpunia Ha 31 Bxoa u 34 Bwixojga. Marpuia
peanusyer 34 yHHBEpCAIbHBIX OJHOOMTOBBIX (YHKIMU OT 31 BXOAHBIX apryMeHTOB. Bpems
MPOXOXKJCHUSI CUTHAJIOB 4Yepe3 Marpuily cocraBisieT aa Takra yactotsl CLC. B MomeHTHI
BpeMEeHU Korja pabora marpulbl He TpeOyercs (Hampumep, HAET OXKHUAAHUE 3aBEpLICHHS
onepauuy yreHus Ha muHe MIIN) ¢ TpaH3uCcTOPOB MaTPUILIBI CHUMAETCS MUTaHUE, YTO IPUBOIUT
K CHIDKEHHIO mOTpeOieHus crpykrypamu n-MOIL. Marpuna conepkuT TpH CTyNeHH —
JIOTHYECKHE YMHOXEHHUS, JJOTHYECKHE CIOKEHUS U BBIXOAHbIE HHBEPTOPHL. CTYNEHb JIOTHYECKUX
YMHOKEHU# comepkuT 250 QYHKIUI JOTHUECKUX MPOM3BEACHUI OT 31 BXOMHOTO apryMeHTa U
3] uHBepcHH BXOAHBIX apryMeHToB. [lox mporpaMMHpOBaHHEM MAaTpHIBI NOHUMAeTCs 4YTO B
(yHKIMM TPOM3BEACHUII MOTYT OBITH BKJIIOYEHBI BXOJHBIE apryMEHTHI M HMX HHBEPCHH B
MIPOM3BOJIFHOM MOPSAKE, UM HE TOAKIIOYeHbI BoBce. [oKII0ueHne apryMeHTOB TPOU3BOAUTCS
MacCOYHBIM CIOCOOOM IPH NMPOU3BOACTBE MUKPOCXEMBI M HE MOXET ObITh U3MEHEHO B IIpOoIecce
JanbHeied sKkemyaraiuu. Bropast cTyneHb coaepuT 34 (YHKIHMU JIOTHYECKOTO CIIOKEHUS
Kaxmas oT 250 aprymMeHToB, apryMEeHTaMH SBISIIOTCS BBIXOABI (DYHKIMHA JIOTHYECKOTO
YMHOXXEHUS NepBoii cTagun. OyHKIMK JIOTHYECKOTO CIIOKEHHS BTOPOH CTaUH TaK)Ke SBIISIOTCS
MPOTPAaMMHUPYEMBIMH — MAaCOYHBIM CIIOCOOOM 3aal0TCs MOAKIII0YaeMble apryMEHTHI. BBIXOMBI
(hyHKIMH BTOPOH CTYNEHH MOCTYNAIOT Ha MporpaMMupyemble 34 HHBEpTOpa, HHBEPCHSA KOTOPBIX
TaKKe 3a/aeTCs MACOYHBIM CIIOCOOOM IIpUM HM3rOTOBJICHHWM MHUKpOcxeMbl. Takasi CTpyKTypa
MaTpHIbl TO3BOJIIET pPealM30BaTh HE3aBHCHUMbIE BapHaHThl 34 KOMOMHAIMOHHBIX (QyHKIUI.
Mukponpoueccopsl 180I1BMIA u 1801BMII" wuMeT pasnuYHblE  BapHAHTHI
MPOTPAMMHUPOBAHMS MAaTpPHIBl, COOTBETCTBEHHO B HHUX pPEAJM30BaHBl Pa3lWYHbIE BapHAHTHI
MOBEJICHUS MUKPOIIPOTPaMMHOI0 aBTOMAaTa

OyHKIIMOHUPOBaHKE OJI0Ka MUKPOIPOTPaMMHOTO yIIPaBIICHHS] OCHOBAHO Ha repebope Mukpoaapecos. Kak
TaKOBBIX MHKPOWHCTPYKIIMH HET, ecTb Habop MHKpoanpecoB, 3arpyxkaembsix B peructp MA. 3nHadenue 3Toro
peructpa u psii APYrux apryMeHTOB MOJAETCsl Ha BXOJ MaTpPHUIlbI, MaTpHLa (OPMHUPYET CPey MPOYNX 3HAUCHHUH
noJie cienyromiero Mukpoaapeca NA — 3To 3HadeHne, KOTOpoe OyIeT 3arpyKeHo B KOHIIE ITuKia B peructp MA.

[uxst paboThl MUKPOIPOTPaMMHOIO aBTOMara 3aHMMaeT MUHUMYM 2 TakTa BXojHo# yactotsl CLC, HO
MOJKET OBITh YAJIMHEH Ha MPON3BOJIEHOE KOTUIECTBO TAKTOB IO PALY IPUYHH:

0’KUJIaHUE TOTOBHOCTH pe3ynbTaTa AJIY

O’KUJIaHUE 3aBEpIICHUs] YTeHHsA AaHHbIX Ha mmHe MIIM, xorna naHHBIE HYXKHBI B KauecTBe
aprymenta Juisi onepauun AJIY, naHHble OyayT 3aHeceHbl B peructp Q W MCIONBb30BaHBI B
onepauuu

OXXKU/IaHUS 3aBEPIICHUS YTCHHS KOAa WHCTPyKUuM Ha ImwmHe MIIW m 3amucu ero B peructp
uHcTpykuid IR

OXKUAaHUEC 3aBCPIICHUA OIpoca O10Ka HpepLIBaHI/Iﬁ
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® OXHJIaHHE OCBOOOJMK/IEHMS perucTpa aapeca A Uit HHULMHPOBAaHHUS HOBOM TPaH3aKIMHU Ha NIMHE
MIIU B xoHBelEpE

B xaxmom mmxiie paboThl MUKpomporpaMMHOTo aBToMara AJIY mpuHHUMaeT Ba BXOAHBIX apryMeHTa C
muH X ¥ Y | BBINOTHIET 33AaHHYI0 apU(PMETHIECKYIO HIIH JIOTHIECKYIO ONEPANio, Pe3yIbTaT KOTOPOH BBIIAECTCS
Ha mmHY X ¥ ONIHOHATIBHO MOXET OBITh 3alHCaH WM B PErHCTpe OOMIETO Ha3HAYEHUs, WIM B PETHCTP CIOBA
cocrostanst PSW, i B peructpsl anpeca A u manasix Q. B permctpsl agpeca win JaHHBIX ONIAOHATIBHO MOXKET
OCYIIECTBISITECS 3aMUCh apryMeHTa ¢ ImMHBI X [0 BBINONHEHMs omepanuu AJIY, Hampumep Tak 3aIycKaeTcs
YTEHHE CJIOBAa KOAa OYepeqHOH HWHCTPYKIWH MO 3HadeHWio cuertdnka PC, mpum stom B maHHOM 1mkie AJIY
BeIOTHsIET onepanuto cinoxenus PC (6iok POH Beiaer Ha muHy X) + 2 (TeHepaTop KOHCTAHT BHIJAET Ha LIMHY
Y), HO B peructp agpeca OyzAeT 3arucaHo 3HAUYCHUE elle O MOAU(UKAINH, 3TO TTO3BOIIET YMEHBIINTD KOTHIECTBO
LUKJIOB MUKPOIIPOTPaMMHOTO aBTOMaTa, HY)KHBIX JUIsI 00pabOTKM MPOIECCOPHBIX MHCTPYKIMU. Takke B KaXIOM
LIUKJIC MOXKET OBITh OMIIMOHAIBHO 3aITyIIEH ONPOC OJ0Ka MPEephIBAaHNUHN, KOTOPHIH 3aBEPIIAETCS 3aMUChI0 PETHCTPOB
MCIR u VSEL. 3Tt peructpsl MOTyT OBITH 3alMCaHBl TAKXKE HETOCPEACTBEHHO B XOAE O00paOOTKH HEKOTOPBIX
nacTpykuuii (EMT, TRAP, u Tak nanee) i HCHOIB30BaHBI AJIS MOCIIEAYIOMIETO BBI30Ba 00PAOOTKH HCKITFOUCHHIH.

XapakTepHble IIOCIEJOBAaTEIBHOCTH Iiepedopa MHKpOagpecoB Ipu 00paboTKe TpephIBaHUH U
UCKJIIOYEHUH, a TakKe MWCIOJHCHWH MPOIECCOPHBIX HWHCTPYKIMII NPUBEJCHBI B  paslesie  ONHCAHUS
MHKPOTIPOTPAMMBI.

Haznauenue BbIX0/10B 0J10Ka MUKPOIIPOIPaMMHOTO YIPaBICHUS

00 NAG6 | Anmpec cienyromieil MUKPOMHCTPYKLIMH, 3HaueHUe (GopMHpyeMoe NaHHBIMH BBIXOJAaMHU Oyner
05 ~NAS5 | 3arpyxkeHO B peructp Tekymero wmukpoaapeca MA Tmocie BBIMONTHEHUS TEKyIIen
09 ~NA4 | mukpouHctpykuuu. Ilpu amnmapatHoM cOpoce Tpolieccopa WM BHYTPEHHEM cOpoce
15 ~NA3 | MUKpONIPOrpaMMHOT0 aBTOMATa JaHHOE 110JIe UTHOPHPYETCS

19 NA2

24 NAL

29 NAO
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01 | TPLM | Omnpenensier onepauuio ¢ perucrpoM MHCTpyknuii IR, BO3MOKHA MPOU3BOJIBHAST KOMOMHALINS
02 ormeparui:
03 .
®  3aIyCK YTEHHUsS KoZa CcIeAyIoLEel HHCTpyKIMK Ha muHe MITU
e  OXXHJIaHME 3aBEPIICHUS YTCHHS U 3aIlMCH MPOYUTAHHOTO 3Ha4eHUs B peructp IR
e 3amyckK orpoca Ooka npepsiBaHui u nonydeHus pesynsrata B MCIR
MCIR Wait Read | IIpumeuanue
000 HET HeT HeT HET Ollepaluu
001 HET na HET OKHJIaHHE 3aBEPIICHUS YTCHHUS KOJa Cleayromen
uHCTpykuuu B IR, mpu  »3toM  Tekymias
uHeTpykuus RTT
010 HET HET HET HET omepanuu
011 na na na 3aMyCK YTEHUS KOJa CIAeAYIONEeH HHCTPYKIIMU TI0
umae MITU (ecmu He OBLIO 3amyIlEHO paHee) ¢
OXKMJAHUEM  3aBEpILCHUS,  OJHOBPEMEHHBIH
3aMyCcK MPOBEPKH COCTOSHUS OJioka 00pabOTKH
NIpEphIBaHUI
100 HET HET na paHHAS TpeaBHIOOPKA Koza CIIeyIoIIe
WHCTPYKUMH, uTeHue Ha  wmumHe  MIIN
3aITyCKaeTCsl, HO €T0 3aBepLICHNE HE 0XKUIACTCs B
JTAHHOM MHUKpPOLMKIIE
101 pit:| HET HET TOJBKO  TIPOBEpKAa  HAJIW4MsA  HPEpHIBAHHH,
ucnonb3yercs naeTpykmeidn WAIT
110 HET HET HET HET OTepaluu
111 pit:| pit:| HET OXXMJaHUE 3aBEPIICHUS YTEHHUS KO CIEAYIOIEeH
mHCTpyKm B IR, mpm  3TOoM  Tekymas
uHCTpyKuus He RTT
06 | QBUS | ®nar GaiitoBoii onepauuu Ha muHe MITU
07 @nar onepaiuu 3anucy Ha mmuHe MITU
08 @nar onepaiuu urenus Ha mune MITU

00x | HeT onepamuu

010 | 3ammcek ciioBa

011 | 3ammcek Gaiita

100 | ureHwue cioBa

101 | yTeHwue GaiiTa (4UTACTCS CIIOBO)

110 | yreHne-mMoxM(pUKALUSI-3aIHChH CIOBA

111 | greHue-moaudUKAIIUA-3aACH OaiTa
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4 PLOP | Ympasnenue 3anucpio apupmernueckux aroB PSW n3 pesynsrupyromux ¢iaaros AJIY

21

22

10 | He oxunaTe nanuble urenus Ha mune MITU

11 PLX | JlanHable ¢uaru SBISIOTCS MHOTO(GYHKINOHAIHHBIMH, OTIPEACIAIOT THUI ONEpaHAa Ha muHE Y,
13 pa3pelaoT 3anuch CIENUAIBHOTO YIIPABIISIOIIEr0 BEKTOPa, ONPEAEIIAIOT TUIl onepanuu AJIY
12 UOP | HeompeneneHHas onepanus, Ipu BOSHUKHOBEHWH 3TOTO aKTHBHOTO (hirara MAUKpPOIIPOTPaMMHBIH

aBTOMar nepexoauT Ha aapec 01, Bce omepanuy 3amucu OIIOKUPYIOTCS, yCTaHABIMBaeTCs (iar
sanpoca Ha wuckmoueHne Undefined Opcode. Takum o6pa3zoM mpekpaimaeTcs HCHOIHEHHUE
TeKyILEeH IOCIeNOBATEIFHOCTH MHKPOMHCTPYKIMIA M IPOMCXOIOHUT IEPEeXOoN Ha HavaJbHbIH
aHANMM3 HCKMoYeHnil. Takke ycTaHOBKa NaHHOTO (hiara BBI3BIBaeT OE3YCIOBHBIA 3ampoc Ha
3aronHeHne peructpa MCIR 610k0M mpepriBaHUMil, B UTOTE IPOLIECCOP HAYHET 00pabaThIBATh
uckimroueHne mo Bektopy 000010g (ecom HeT Oonee HPHUOPHUTETHBIX HCKIOUeHHUiT) @iar
TeHepUpyeTcs Ha BCEX HEIOIYCTHMBIX aJpecax, a TaKKe KaK Pe3ysbTaT IeKOAUPOBAHHUS Koxa
nHCTpYKUHH B peructpe IR.

®dmar Taxke 6J'IOI(I/Ipy€T Ha OPOTSKCHHUU TCKYHICTO MHKPOIUKIIA J00BIC 3aIHCH B PCTUCTPEI,
CJIOBO COCTOAHUSA, U 3aITyCK TpaHSaKHI/Iﬁ Ha muHe MIIN - 3T0 mo3BoseT n30ekKaTh pa3pyuieHua

COCTOSAHHA MHUKpOIIponeccopa 1npu HeOHpeZ[eJ'ICHHOﬁ onepanunu
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13 OPO | Kon onepanuu AJIY/BbIOOp THIA ONlepaH/ia Ha IIMHE Y
0P o oo [xey
17 OP3 0010 X&=~Y
010x,0111 | Y-X
0110 XrY
1000 Y
10x1 X
1010 XY
110x, 1111 | X-Y
1110 X&Y
11, 13 u 14 pa3psas! onpeaensioT TUI ONepaHa Ha IIHHE Y - PEeTUCTP, KOHCTaHTa WM BEKTOP,
a TaKXKe pa3pelIaoT 3alUCh CIIENUAIBHOTO YIIPABIIAIONIEr0 BEKTOpa
14 13 11 | Tpancnsauus Ha muHYy Y
0 0 0 | RO-R13, PSW, Q (unzexc B paspsgax 28-25)
0 0 1 | xoncranta ([28:25] '=0010,) wiu Bextop ([28:25] == 0010,)
0 1 0 | xoncranra ([28:25] !=0010,) unu Bekrop ([28:25] == 0010,)
0 1 1 | xoncranta ([28:25] = 0010,) unu Bextop ([28:25] == 0010,)
1 0 0 R0-R13, PSW, Q (unzekc B paspsiax 28-25)
1 0 1 | xoncranrta ([28:25] = 0010,) unu Bextop ([28:25] == 0010,)
1 1 0 | R12 (mpeamonoxuTenbHO HE UCTIONB3YETCs)
1 1 1 R12 | xoHcTaHTa/BeKTOP (MIPEANIONIOKUTEIHEHO HE HCIIOTIB3YETCs)
18 | IpusHak cioBHoi#t oneparuy : 0 - onepauust ¢ GaiitoMm, 1 - onepanus co CIIOBOM
20 | duxcanust - 3anucath pe3ynsTar u ¢uaru onepauuun AJIY B peructpst POH/PSW
23 | He oxunpnath ocBOOOK/IEHHS perucTpa A mim 3aBepuieHus 3anucu Ha muxe MITN
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25 | ~Y3 Bri6op pexuma capuratens Ha Beixoge AJIY st ogHOaApeCcHBIX olepaluii cBHra.
26 | ~Y2 Nnaekc aprymenrta Y (OUThI HHBEPTHPOBAHbI U MOPSIOK MEPECTABNICH), OMPEAEIsieT YTo OyaeT
27 | ~Y1 BBICTaBIICHO Ha BXojHYI0 mmHy Y AJIY:
28 | -Y0 0000 RO 0100 R4 1000 R8 1100 | R12

0001 R1 0101 R5 1001 R9 1101 | R13

0010 R2 0110 R6 1010 | R10 | 1110 | PSW

0011 R3 0111 R7 1011 | R11 | 1111 Q

Taxxe oTBedaeT 3a BRIOOp KOHCTAHTHI, BEIIaBaeMOi Ha IKUHY Y Kak apryment AJIY:

0000 | IR[3:0] - SEX/CLx 1000 | IR[7:0]<<1 co 3HaKoM

0001 | 0003404 1001 | 1000004

0010 | VSEL table 1010 | 1776764

0011 | 0000024 1011 | 0000204

0100 | IR[5:0]<<1-SOB 1100 | ¢umar mepenoca C

0101 | 177716g 1101 | 1774004

0110 | 1777774 1110 | 0000104

0111 | 0000014 1111 | 0000004

Ecmu pa3psiner 13 u 14 06a equHUYHEIE, TO pa3psaabl 27-25 onpenenstoT pexkxuM casura AJIY:

000 | BmeBo, B Maafummii Out Bapuraercs 0, ASL

001 | BmeBo, B muammuii 6ut Basuraercs 0, ASL

010 | BueBo, B Maammwmii Out Basuraercss C, ROL

011 | mer casura

100 | BmpaBo, cTapmmuii OuT Kommupyercs, ASR

101 | BmpaBo, B crapiimii OMT BABHMIraeTCsS IMEPEHOC M3 cTapiiero paspsga AJIY B

TEKyIIeH ornepanuu

110 | BmpaBo, B crapmmii out Basuraercs C, ROR

111 | mer caBura
30 | ~X3 Nunexc aprymenta X (OUThI HHBEPTUPOBAHBI M TIOPSIIOK MTEPECTABIICH), ONPEaeIsieT uTo Oymer
31 | ~X2 BBICTaBJICHO Ha 00mryro muHy X AJIY:
gé :ié 0000 | RO | 0100 | R4 | 1000 | R8 | 1100 | R12

0001 R1 0101 R5 1001 R9 1101 | R13

0010 R2 0110 R6 1010 | R10 | 1110 | PSW

0011 R3 0111 u 1011 | R11 | 1111 Q
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Ecmu paspsger 11 m 13 o6a enwmHWYHBIC, TO TPOUCXOAWUT 3AIHCh BBIXOJOB JIOTHYECKON MAaTPHIBI B

CIeTIMATBHBIN YIPaBISIONTHA BekTop. CHennanbHBIA YIIPABISIOMNUNA BEKTOP - 3TO TWHAMHYCCKHNA HabOp CTpOOOB,
yOpaBIOmuil  paboToil pasnmudHBIX OJOKOB mporeccopa. HasHaueHHe pa3psIoB JIOTHYECKOH MAaTpHIIH,
COOTBETCTBYIOIIUX CTPOOaM:

7 | 0 - ycranoButs ¢umar WCPU, mpu ompoce 010ka mpepbIBaHHA MHKPOIPOTPAMMHBIA aBTOMAaT OynmeT
OCTaHOBJICH M TPOILECCOP MEPEHIET B PEXHUM OXUIAHHS BHEIIHWX IPEPBIBAHMUH, HCIOIB3YEeTCSA IpU
BBINTOJTHEHIH HHCTPYKIUU WAIT

27 | 0 - copocurs ¢mar WCPU wu 3amyctuts Ha mmHe MIIW TpaH3akIuio MOATBEPKACHUS IPEPHIBAHUA,
MPOLIECCOP BBIXOJUT U3 PEXHMMA 0)KUIAHHS BHEIIHETO IIPEPhIBAHUS

10 | O - akruBupoBarhs BHemHui curHain NINIT. 3nauenue BHemHero BeixoaHoro currana NINIT xpanurcs B
OJTHOOUTOBOM DErHCTpe, KOTOpBI YCTaHABIMBAETCS B aKTUBHOE 3HAYCHHUE INPH 3aIUCH YNPABISIOLIErO
BEKTOpa C HyJIeBbIM 10-bIM pa3psoM M YCTaHABIMBAETCS B HEAKTHBHOE IPH 3aIlUCH BEKTOpa C HYJIEBBIM
23-uM pa3psIoM, HCHONB3YETCs! TPU UCTIOHEHUU HHCTPYKLKu RESET

23 | 0 - neaxruBupoBath BHewHM curHan NINIT. 3nauenue BHenHero BeixoqHoro curnaina NINIT xpanutes B
OJTHOOUTOBOM DPErHCTpE, KOTOpBI YCTaHABIMBAETCS B aKTUBHOE 3HAYCHHUE INPH 3aIlUCH YNPABISIOLIErO
BEKTOpa C HyJeBbIM 10-bIM pa3psloM M YCTaHAaBIMBAETCS B HEAKTHBHOE IPH 3aIlUCH BEKTOpa C HYJEBBIM
23-uM pa3psIoM, HCHONB3YETCs! TPU UCTIOHEHUH HHCTpYKLKu RESET

25 | 0 - ycranoButs ¢mar HLT B peructpe ynpasienus pexxumom (1777005 + <momep mporeccopa> * 20g),
MPaKTHYECKU 3Ta BO3MOXKHOCTH paboueii Bepcrell MUKpOIporpaMMbl He UCIIOJIb3YeTCs

26 | 0 — ycranoButh (uar ER2 B peructpe onmbok (177704g + <Homep mporeccopa> * 20g), MpakTHIECKH ITa
BO3MOXKHOCTb paboueii Bepcrell MUKpOIpOrpaMMbl He UCIIOJIb3YeTCs

28 | 0 — ycranoButh (uar ER3 B peructpe onmbok (177704 + <aomep mporeccopa> * 20g), MpakTHIECKH ITa
BO3MOXKHOCTb paboueii Bepcrell MUKpOIIporpaMMbl He UCIIOJIb3YeTCs

30 | 0 — ycranoButh (uar ER7 B peructpe ommbok (177704 + <Homep mporeccopa> * 20g), MpakTHIECKH ITa
BO3MOXKHOCTb paboueiil Bepcrell MUKpOIporpaMMbl He UCIIOJIb3YeTCs

14 | ~MCIR2 | 3HaueHne s HETOCPEACTBEHHOM 3amucy peructpa craryca npepsiBanuii MCIR

16 MCIR1 | (cM. onucanue 6J10Ka IpepBIBAaHNH)

17 | ~MCIRO

18 VSEL3 | 3HaueHue /U1 HETIOCPEICTBEHHOW 3aIMCH PErucTpa BEI0Opa KOHCTAHTHI BEKTOpa NpephIBaHUN

20 | ~VSEL2 | (cM. onucanue 610Ka NpepbIBaHMi)

21 | ~VSEL1

22 | ~VSELO

25 | 0 - ycranoButs ¢uar HLT B perucrpe ynpasnenuns pexxumom 177700g, nporieccop 0CTaHOBUTCS

26 | O - ycranoButh ¢aar omubku 2 B peructpe omubok npoueccopa 177704g (He BcTpeuaeTcsi B MUKPOKO/IE)

28 | 0 - ycraHoBuTH (hyar omuOKu 3 B peructpe omuook mporeccopa 177704

30 | O - ycranoButs aar omubku 7 B peructpe omubok npoueccopa 177704g
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7.2 OnepauMoOHHbIN 6ok

CTpyKTypHas cXeMa OIepanoOHHOro OJI0Ka MPUBEICHA HAa AUarpaMMe:

OmneparoHHbIH 010K

CnoBo cocTosiHus mporieccopa PSW

KOMHOHGHTBI, BBIZICJICHHBIC CBECTIIBIM (I)OHOM, SABJIIIOTCS IPOTPAMMHO TOCTYITHBIMU - CJIOBO COCTOSTHUSL

npoueccopa PSW u peructpsi obiero HaznaueHus RO-R7.
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ApnMeTHKO-IOTHIECKOE YCTPOWCTBO NMPUHUMAET Ha BXOAAX C BHYTPEHHHX IIMH OINCPAIIMOHHOTO OJIOKa
X u ~Y 1Ba apryMeHTa, BBIIIOJIHACT HaJl HUMH JIOTHYECKYIO WIN apu(METHIECKYIO ONIEPAINIO U BBIIACT Pe3yIbTaT
oOpaTHO Ha mMHY X (MOXydYeHHE apryMeHTa ¢ IUHBI X ¥ BblJlada Ha Hee pe3ynbTaTa pa3HECCHbI 110 TAKTaM, BHYTPH
AJLY mmeetcst peructp ans pukcanuu aprymerTa X). Takke 1o pe3yibTaTaM OIepaniyl BeIpabaTeiBatoTCs (iary,
KOTOPBIE MOTYT OBITH OMIIMOHAJIBHO TEPETHCaHbl B CIIOBO cOCTOSHUS nponeccopa PSW. ®mar nepenoca C moxer
ObITh 3amucaH otaensHO oT (umaroB N, Z, V, KOTOpBle BCeraa 3allMCHIBAIOTCS €AMHOI rpymnmoil. B mporeccope
1801BM1 Bce apudmerndeckne oOIepanny, BKIOYas aBTOMHKPEMEHT cderdnka komaHa PC, wucnomssrorcs
HCKITFOYUTENHFHO €INHCTBEHHBIM OCHOBHEIM AJIY mpomeccopHOro 6J0ka.

CrnoBo cocrosHHs mpomeccopa PSW  comepxkur apudmermueckne U ympaBisiommue  (iary.
Apudmerndeckue (aru yCTaHAaBIMBAIOTCS COTJIACHO Pe3yNbTaTaM BBIONHEHHs onepauuu AJIY, ynpasinsromue
¢narx MOryT OBITH TOJNBKO HEIOCPEACTBEHHO 3alMCaHbl KaK pe3yJbTaT MpsMoil 3amucu cioBa B PSW ¢ mmHbI X.
IIpu 3ammcH cloBa COCTOSHMSA ¢ IMMHBI X 3alUCh B CTaplIMi OafiT MoxkeT ObITH 3aMacKUpOBaHA, MPEIOXPaHSIS
crapmmii 6aiT or m3MeHeHus. Hampumep, nactpykuus MTPS He m3menset crapmmuii 6aiit PSW. [Ipu anmapatHOM
cOpoce mpomeccopa CJIOBO COCTOSIHHS OOHYJISETCS, HO TpOLEAypa HayalbHOTO CTapTa, peald30BaHHAs B
MHUKpOKoJe, 3anuceiBaeT B PSW 3nauenune 000340,

Omnmcanue (hiaro ciaoBa cocTosHU mporeccopa PSW npuseneHo B Tabmime:

bur Nms Omnucanne

0 C @nar mepeHoca, yCTaHAaBIMBAeTCsA, €CIM OBUI MEepeHoc M3 cTapmero paspsaa (15-ro mpu
CJIOBHBIX oOIlepanusAx W 7-ro mpu OaiiToBbix). Omeparys BBHIYHUTAHHS PEaM30BBIBACTCS Kak
CJIOKCHNE C MHBEPTHPOBAHHBIM BTOPHIM OIEPaHJOM IUIIOC OJHH, ITOTOMY NPH BBIYMTAHUU
(mar mepeHoca ycTaHaBIMBAeTCS €cIM He ObUIO 3aiiMa B cTaplini paspsa (He anmapaTHON
MHBEpcuH (rara mepeHoca Mpu BHIYUTAHUM). [Ipy BEIIIOJHEHUN CIABUTOB AEHCTBYIOT IpaBHIia
OIIMCAaHHbBIE B COOTBETCTBYIOIIUX OIEPALIUIX

1 \Y% Onar apuGMeTHYECKOro IMEPEroNHEHUs, NPH CI0KEHUH BBIYUCISETCS KaK HCKIIOYAIoNIee
NJIN nepeHOCOB M3 cTapIiero W mpeacrapiiero paspsaoB. OOBIYHO CUTHATU3UPYET O MOTEPE
3HaKa pe3yJbTarTa, UCIOJIb3yeTCs B 3HAKOBOH apu(pMeTHKe

2 Z drar paBeHCTBa pe3yJbTaTa HYI0, yCTAHABIMBACTCS, €CIH Bce OUTHI pesymprata ([15:0] mpu
CIOBHBIX onepanusix u [7:0] mpu 6aidTOBBIX)

3 N ®rnar 3HaKa pe3ysbTaTta, paBeH crapuiemy paspsay (15-My Uis CTOBHBIX onepanuii U 7-my JJis
6alTOBBIX)
4 T ®ar TOBYIIKH MOMIATOBON OTIAJIKH, UCKIIOYCHHE 3aBUCHT OT pekuMa paboThHI mporieccopa -

HaIpuMep, caM 1o cebe ycTaHoBieHHbIH 6uT T B pexxnMe 0XUAaHUsS IPEphIBaHNS 110 KOMaH/Ie
WAIT =e Be3bIBaeT uckimroueHus. [Ipu Bemmonaennn nHetpyknn WAIT HezamacKHpOBaHHBIE
npepeiBanus IRQ1, TVE, IRQ2, IRQ3, VIRQ wuMerT npuOpUTET HajA HCKIIOYCHUEM
oTHanKkd. B ocTampHBIX CiTydasix YCTaHOBJIEHHBIH OMT T BBI3BIBAECT MPOrPAMMHOE MCKITIOUCHHE
no Bekropy 000014g. Unctpykuust MTPS He u3MeHsieT 1aHHbIN OUT.

5,6 - PesepBHBIE ONTHI, MOTYT OBITH 3aITMCAHBI ¥ IPOYUTAHBI, HO HE OKA3bIBAIOT HUKAKOTO BIVSHHS
7 | Ennanuanoe 3nadenue 6mura | Mmackupyer ciemyromue npepeIBaHus:
- npepsiBanue oT BE-taiimepa (Tomsko K1801BMIT)
-nlRQ2
-nIRQ3

- BektopHoe npepbiBanne NVIRQ

8 PAO Maqmuii OuT HOMepa mpoleccopa B CHCTeMe, HHBepcHOe 3HadeHue Bxona NPAOQ. JlanHbrit
OHUT MOXET OBITh TOJBKO MPOYUTAH, HE U3MEHSCTCS NPH 3aIHCU
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9 PAl Crapiwmii 6T HOMepa MmpoIeccopa B CUCTeMe, HHBepCHOe 3HaucHue Bxoaa NPAL. JlanHbiii Out
MOJKET OBITh TOJILKO MPOYHUTAH, HE H3MCHSCTCS MIPH 3aMUCH

10 PSW10 | Moandunupyer o0pabOTKy MCKIIOYCHUS 3aBUCAHUSI IIMHBI, €CIIM JaHHBIH OUT HEHYJIEBOH, TO
UCKITIOUEHHE 3aBHCaHMs OyeT 00pabaThIBaThCS B IIyJIFTOBOM peXUMeE 10 BekTopy 1600024

Enunnunoe 3navenue 6ura PSW10 takke MacKUpyeT CICAYIOIINE MPEPHIBAHMUS:
- 10 mpomnaganuio nutanus (cpe3 Ha Bxone NACLO)

- mysibpToBoe npepeiBanre NIRQ1

- npepeiBanue ot BE-taiimepa (Tonsko K1801BMI1T)

-nlRQ2

-nIRQ3

- BekTopHOe TpepbiBanne NVIRQ

but Bcerna cOpackiBaeTcst pu BXOJIE B MPOLIEAYPY 00pabOTKU MpephIBaHUS WIIM UCKITIOYEHHS
MOJIB30BATENILCKOTO PEXXUMa, 3HaYeHUE OMTa, YUTAaeMOE U3 BEKTOpa UrHopupyercst. [lockosbKy
JIAHHBII OUT MacKUpyeT aCHHXPOHHBIE TPEPBIBAHUS TI0JIb30BATEILCKOTIO PEKUMa, TO €ro copoc
MOJKET TPOU30HTH TOJIBKO IO CHHXPOHHBIM ITOJIb30BAaTEILCKUM HCKIIOUCHHUAM (OLIMOKM HIIU
MHCTPYKLIUH BBI30BA HUCKIIFOUEHUI).

but Takxke Bcerma cOpaceiBaeTcsi npu BbImojHeHHMH HMHCTpyKuuid RTT u RTI, 3Havyenue
3arpy)aemMoe U3 CTeka UrHopupyercs. DakTHYeCKH TaHHBIA OUT MOXKET OBbITh yCTaHOBIICH
TOJIBKO TIPH BXOJie B 00pabOTYMK IpEepHIBAHMS WM UCKITIOYECHUS MTyJIBTOBOTO PEXKHUMa (XOPOIIO
noaxoaut uHCTpykuuss HALT), a Takke mpu Bo3Bpare u3 Hero HHCTpyKumsmu STEP u
START. Unctpykius MTPS He usMeHsieT JaHHBIN OUT.

11 PSW11 | Moandunupyer o0pabOTKy MCKITIOYCHHUS 3aBUCAHUS IIMHBI, €CIIM AaHHBIH OUT HEHYJEBOH, TO
UCKJIFOUCHHE 3aBUCAHUSA OyneT oOpadaThIBaThCSA B IMYJIBTOBOM pexuMe 1o Bektopy 160002,
nHauye oOopadotka mo Bekropy 0000045 6e3 mepexo/a B IMyIbTOBOH PEIKUM

Ennananoe 3navuenue 6ura PSW11 takke 3ampemniaer mynpToBoe npepbBanne NIRQ1.

but Bcerna cOpacbiBaeTcs IpH BXOJ€E B NMPOILEAYPY 00pabOTKK NMpephIBaHUS WM UCKITIOYEHHS
TMIOJTE30BATEIILCKOTO PEKIMa, 3HAYEHHE ONTa, YUTaeMO€E U3 BEKTOpa HTHOPHPYETCSI.

bur takke Bcerma cOpacwiBaeTcs Tpu BeImonHeHWH HHCTpyKuud RTT u RTI, 3nauenue
3arpy)aeMoe M3 cTeka HrHopupyercs. MakTHUeckd AaHHBIA OUT MOXET OBITH YCTaHOBJICH
TOJIBKO TIPH BXOZ€ B 00pabOTUYMK NpEephIBAHUS WIIM HCKITIOYEHUS ITyJIbTOBOTO PEXHMA (XOPOIIO
noaxonut uHCTpykuuss HALT), a Tarke mpu Bo3BpaTe u3 Hero MHCTpyKumsimu STEP u
START. Unrctpykuus MTPS He nusMeHsieT JaHHBIA OUT

12-15 - PesepBHBIC OUTHI, MOTYT OBITH 3alMCaHBl U MPOYUTAHBI, HO HE OKA3BIBAIOT HUKAKOTO BITUSHUS.
OOHYIISIOTCS TIPH BXOJIe B O00paOOTYMK MpephIBaHUS WM HCKIIOYCHUS MOJH30BATEIBCKOTO
peXUMa — 3HAYCHHS YUTaeMbIe M3 BEKTOpA MPEPHIBAHUS WIH HCKIIOYCHUS WUTHOPUPYIOTCS.
Wucrpykims MTPS He n3Menser nanHble OUTHI

Brnok peructpoB o01iero Ha3HaueHUs COAEPKUT 14 mecTHaANATHPA3PSIHBIX perucTpoB. [Ipy BeIMONHEHNN
orepanii BO3MOXKHa OT/ENbHasl 3allich TOJIBKO Miaamero Oaiita (8 Miuagmmx OWT), Tak M 3alHCh BCETrO
LIECTHAALATHPA3PSITHOTO CIOBa LIEJINKOM, BKJIIOYAsl CTapUIMi OaiiT. 3amuch TOJIBKO MIIJIIEero 0aidTa B PErHCTPHI
ucrionp3yercs npu  OaliToBeIX omepanuiax (3a uckmoueHnemM MOVB, kxorma B crapmmii 6aliT peructpa
3aIlMChIBACTCs 3HAKOBOE paCIIMpeHHe Miaamero Oaira). bmok peructpoB oOmiero Ha3HAa4YeHHs SIBISETCS
AByxnoptoBbiM O3V 1 MoxeT 00eceunuTh OHOBPEMEHHYIO BbIJJauy JIByX pa3sHbIX PErnCTPOB Ha IHHBI X 1 Y .

Peructper R8-R13 mporpaMMHO HEIOCTYNHBI M HMCHOJIB3YIOTCS MHKpPOIIPOTPaMMHBIM aBTOMATOM JIJIS
COOCTBEHHBIX HYXA (XpaHEHHE aJpecoB OIEPaHIOB, BPEMEHHBIX IIepeMEHHbIX W Tak panee). Peructp R7
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BBINONHACT (YHKIMIO HporpaMMHoro cuerdnka PC n mcmosme3yercst Iuisi afpecaly IOTOKA BBIMOIHACMBIX
MIPOIIECCOPHBIX MHCTPYKIMUA. Permctp RO Bemmomaser ¢yHKnmio ykasarens creka SP, W mcmoms3yercs B
npoLeaypax UCKIIOYEHUN U IPEPhIBAHUM.

OmnepaTuBHBEIA perucTp anpeca A MpegHa3HaYeH WCKIIOYUTENHHO U 3alHicH 1Mo ImmHe X afjpeca
3ampammBaeMoit  Tpamzakiuun MIIM. Permctp A Moxker OBITP 3ammcaH B pas3iWyHBIX  (a3ax IHKIA
MHKpOIIPOTPaMMHOI'0 aBTOMaTa — Kak 0 BbIMONHEHUs omepauuu AJIY, Tak u mocie. Hanpumep, mpu 3amycke
W3BJICUYEHUSI KOAA O4YEPEIHON HCIONHSIEMON MPOLIECCOPHON MHCTPYKLHH IO aapecy B cdeTunke komana PC, B
peructp anpeca A 3amnmcrsiBaetcs 3HaueHne PC B Hauae IMKIIA, 10 BBIIOIHEHHUS onepaliy aBTOnHKpeMeHTa PC+2.
IMocme 3ammcy 3HAa4YEHUS afpeca PETHCTP MEPEXOAUT B 3aHATOE COCTOSIHUE M OCBOOOXKIAETCS IIOCIE BBIMIOIHECHUS
(a3el TpaHCIAUN afpeca B TpaHzakuuu Ha mmHe MIIU. [lanee aBromat Tpan3akmmii MITU npomomkaet 00paboTKy
TpaH3aKIM{, a PETHCTP azpeca TOTOB K 3aIlCH HOBOTO 3HAUCHMS AJS cilenylomeil Tpanzakimuu. Takum oOpaszom,
nporeccop 1801BM1 crmocoben koHBeiepm3npoBats 10 nByX Tpanzakuuit MIIW. [Ipu 3anmcu B peructp anmpeca
TaKke (PUKCHpYeTCs THIl TPAH3aKIWMHM, AT COXPAaHEHWS THIIA TAaKXKe IPeTycCMOTpeH Oydep XpaHEHHsS IO IBYX
tpan3akuuii MIIU. Ilpu 3anucu perucrpa agpeca npoueccop BHIIOIHIET CAEAYIOUIUE EHCTBUS:

e OsxmpaeT 3aBepIleHHs Mpeaslaymux Tpan3akiuid MIIW, eciau TakoBbIe €CTh
e  BerICTaBisIeT 3a11poc Ha 3aXBaT IIUHBI U OKUAACT €€ NPEAOCTaBICHUS
e  Hauunaer dasy Tpancsinuu aapeca (aktuHbIH Beixon NSYNC)

e [locrne 3aBepmeHus (a3l TpaHCIANUY afpeca MEPEeXoaAnT K (aze YTCHHUs JaHHBIX IS TPaH3aKIUH
YTCHHUSI U YTCHUS-MOAN(PHUKAIIMU-3aTicH (aKTUBHBIHA Bbxoa NDIN)

e Ecnm TpaH3akums mojapasyMeBaeT 3alMCh, TO OXKHIAeTCs 3amuch peructpa Q, TakoBas MOXET
ObITh BBITNIOJIHEHA €LIe /IO 3alllCH perucTpa A WM Iocjie, B TpaH3akuus MoIudHKaiu
OKHJIaeTCs 3aruch B peructp Q pe3yabTaToB MOIU(HKAIMK JaHHBIX CO CTOpOHBI AJTY

e OxujaHWe 3aBEpLICHUS TPaH3aKIWH HE IPOM3BOAWTCS, OKUJIAHWE NaHHBIX IPOUCXOJUT HA
YPOBHE MHUKPOIIPOTPaMMHOI0 aBTOMATa

OnepaTUBHBIN perucTp AaHHBIX Q CIYKUT A COXPAHCHHS [IaHHBIX MPOYHTAHHBIX B PE3yJIbTaTe
TpaH3akuuii yteHus no muHe MIIH, a Takxe a1 cOXpaHEHUS JAaHHBIX, 3aMHCHIBAEMBIX MO MIMHE X CO CTOPOHBI
AJIY, npenHa3HaueHHBIX JJIS TOCHeAyomen 3anucu no muHe MITU Bo BHenIHue ycTpOCTBA MIIN TTAMSATh.

Peructp xoma unHcTpykimu IR mpennasHaueH ais XpaHEHHUs Koja TEKyIIeH MPOIECCOPHONW MHCTPYKIIHH,
oOpabaTbiBaeMOll B JaHHBIH MOMEHT MMKPOIPOIpPaMMHBIM aBTOMAaroM. Takike MUMeeTCs TEHEBOIl PerucTp Juis
XpaHEeHHs KOJa CIeAYIOmeHd MHCTPYKIUH, MOJYYCHHOW B pe3yibTaTe MPEIBAapHUTEIFHONW BBIOOPKH (UTCHHE KOja
WHCTPYKIIMHU 3aIyIIEHHOE 3apaHee, eille B X01e 00pad0TKH TEKYIIeH HHCTPYKIINH).

I'enepaTopsl KOHCTAaHT M BEKTOPOB BBIAIOT HAa MUHY Y OJHO W3 TMOCTOSHHBIX 3HAYECHUH U3
¢ukcupoBanHoro Habopa. B Habop BXOIAT 3HAYEHHS BEKTOPOB HCKIIOYCHHM, HEKOTOPBhIE KOHCTAHTHI JIS
BBIYHCIEHUH - -1, 0, 1, 2, a Taxke PUKCUpOBaHHBIE aJjpeca PETUCTPOB M yKa3aTelsl CTeKa MyJIbTOBOTO PeKUMa.

Bo MHoOrmx mokymMeHTax u o0OCyXaeHusx, kacarommxcsi 1801BMI1, BcTpeuwaeTcsi ynmoMHHaHWE Tak
Ha3bIBaEMOT0 “IyJIBTOBOrO peknma”. Ha camom jgene BHYTpH Ipoleccopa HET HHKAKMX CHEIHaJIbHBIX CXEeM
COCTOSIHUH Ul CIIEIHAJIBHOTO ITyJIBTOBOTO peXMMa. BMECTO 3TOro MpeaycMOTPEH YCIIOBHBINH OHT yHpaBICHHS
PEXKHUMOM, BBIHECEHHBIN BO BHEIIHWE CXeMbI - OuT 3 peructpa 1777164 (atot agpec HE 3aBucut ot dusnueckoro
HOMeEpa IpoIeccopa, OJMHAKOB IS BCEX MPOIECCOPOB B MHOTOMPOIIECCOpHO# cucteme). IIpn BXoze B HEKOTOpHIE
HCKJTFOUEHHSI MUKPOIIPOTrpaMMa BBI3BIBAET obOpamieHne K peructpy 177716g u ycTaHOBKY OMTa, TaKHe MCKIIOYCHUS
Ha3bIBAIOTCS MCKIIOYEHUSMH ITyabToBOro pexunma. Crnemmanseie mHCTpYKImH START m STEP mpowmsBoxsr
BO3BpAT U3 TAaKUX UCKIIOUeHHN (ABIstoTcs aHanoramu mHCTpYkmid RTI u RTT), npu 3TOM Takke MPOU3BOIUTCS
obOpamenue k peructpy 177716g u copoc 6ura 3.
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7.3 Bnok obpaboTku npepbiBaHUN

Bbnok 06paboTKu mpepbIBaHU
Herexrop dpponra NACLO »| Jloruyeckas Martpuna
MCIR [
Herextop cpesza NACLO > ) 3 bura V
®nar oxumanus ACOK >
> | N
Jletextop cpesa NIRQ2 |::> VSEL
16 BxomoB (BM1A) 4 6uTa U
Herextop cpe3a NIRQ3 > 17 Bxonos (BM1I') :>
11 BeIX0HOB
IIpepriBanue ot BE-taitmepa >
:> REARM
Henomycrimast HHCTpYKUHS >
3 bura
®dnaru PSW[11, 10, 7, 4] »
JlonoJIHUTENbHbIE CUTHAJIBI > | o ACOK

Brox 06paboTku mpephIBaHUIl MPUHUMAET U JETEKTHPYET 3alpoChl HA IPEPHIBAHMSA U WCKIIOYCHHS OT
Pa3IMYHBIX UCTOYHHUKOB, YIIOPSIIOYMBAET UX IO MIPHOPUTETY, BHINOIHIET MACKUPOBAaHUE U TIepeacT UH(POPMAIIHIO
0 MMerolIeMcsl Hanbosee MPHUOPUTETHOM HE3aMaCKHPOBAaHHOM aKTHBHOM 3ampoce I 0J0Ka MUKPOIIPOTPaMMHOTO
yIpaBICHUSL.

3arnpockl Ha NpephIBaHKE HITH UCKIIIOYEHHE IIOCTYNAIOT Ha JETEKTOp. J{eTeKTop MpOor3BOAUT HEMPEPHIBHYIO
MIPOBEPKY JINHUHM 3aIIpoca 1 IpH 00HAPYKEHUU COOBITHS (PUKCHPYEeT cooTBeTCTBYOmui (piar. Hanpumep, nerekrop
cpe3a NACLO Oyzer BbICTaBISATh aKTUBHBIH (hiar npu oOHapyxenun nepexoja Bxoga NACLO B HU3KHI yPOBEHb.
@nar ocTaHeTCs BBICTABICHHBIM J0 COOBITHS ammapaTHOro cOpoca Mpolieccopa WK 4O TeX MOop TMoKa MHPOPpMAIHS
00 3ToM 3ampoce He OyneT nepenana u oopadorana 0JI0KOM MUKPOIPOTPAMMHOTO yIIPABIICHHS.

OObHapyxeHHBIE W 3a()HUKCHPOBAaHHBIE 3alPOCHI MOCTYMAIOT HA JIOTHYECKYI0 MATpHILy, KOTOpas TakKxke
oOpabatbiBaeT (yHKIMN MAaCKHPOBAHUS U YIIOPSIOYMBAHKS 3alIPOCOB IO MpropuTeTaM. Martpuna umeer 19 BXo10B
B K1801BM1A u 20 Bxomos B K1801BMIT (B mocieaHeM JOMONHUTEIBHBIN BXO SIBISETCS 3alIPOCOM MPEPHIBAHUS
or BE-taiimepa, B ocTallbHOM MaTpullbl OAWHAKOBb) M 11 BbIXOMOB. 3 BXOJa SIBISIOTCS PE3EPBHBIMH M HE
UCTIONB3YIOTCS.

BrIxosiHBIE CHTHATBI MAaTPHUIB! PUKCHPYIOTCS B TPEX OTAEIBHBIX PETHCTPaX M OTHOM duiare:

e MCIR - 3-6utoBbIif peructp (h1aroB HaJM4YUs MPEPHIBAHHM, €r0 BBIXOJ HANpPSIMYIO HOAaeTCs Ha
Marpuiy 0J0Ka MHKPOIPOrPAaMMHOTO YIPABJIECHHSA. JTOT PErMCTP MOXET OBITh 3allMCaH Kak C
BBIXOJIOB MaTPHIIBI 0JIOKA MPEPHIBAHUIL, TaK U JAHHBIMH CO CTOPOHBI MHKPOIIPOTPaMMHOTO OJIOKa.
3anKch 3TOTr0 PErucTpa co CTOPOHBI 0JIOKA MHKPOIIPOrPAMMHOTO YIIPABICHUS HCIONB3YETCs PH
0TpabOoTKe MPOTPAMMHBIX HCKITIOUEHUH, BhI3bIBaeMBIX HHCTPYKIUsAMU Tima HALT, EMT u 1.1.
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e VSEL - 4-OuToBBIl peructp HMHIEKCAa BeKTopa mpepbiBaHus. [lojaeTcs Ha BXOI TaOJIHIBI
reHepaTopa KOHCTaHT, MOXET OBITh 3aIlMCaH KaK C BHIXOJOB MaTPHIBI OJIOKa NpephIBaHUi, TaK U
JaHHBIMH CO CTOPOHBI MUKPOIIPOIPaMMHOT0 OJI0Ka.

e REARM - 3-GUTOBBI1 perucTp, OnpeaenseT HHISKC IeTeKTopa COOBITHS, (Jar KOTOPOTo JODKEH
OBITh COpPOLIEH, HCIIONB3YETCS MCKIIOYUTENFHO BHYTPH OJIOKa NMpEephIBAaHUH JUI CUTHAIW3ALUH
JIEeTeKTOpy coObITHA uTo (mar oOpaboTaH W HamO pPEaKTHUBHPOBATHCS IS OOHAPYKEHHS
CIIEYIOMIETO COOBITHS.

e ACOK - ¢nar HOpMampbHOTO cTapTa. JTOT Quar OOHyJseTcss NpW anmapaTHoM coOpoce
MHKPOIIpOIIeccopa, ¥ OJIOK MpepbIBaHUN MEpexoquT B oxuaanue coObiths pponta Ha nACLO.
ITpu >TOM OJOKY MHMKPONPOTrPaMMHOTO YIPABICHUS COOOINAETCS CHELUaNbHBIH KOA, W TOT
HaXOJIMTCS B IIyCTOM Ha4yaJbHOM LIMKJIE, O)KH/asi Ha4aJlbHOTO CTapTa.

biok MUKPOIIPOTPAMMHOI'0 YIPaBJICHUA B IICPBOM TaKTEC JACKOAWPOBAHUA HWHCTPYKUHU BBIIIOJHACT
TpaH3aKIMI0 ompoca Onoka mpepbiBaHuit. [Ipu 3TOW TpaH3aKIUMK OmMpoca OJOK NpPEPhIBAHUN 3alUCHIBACT
nndopmanuio o umeromuxcst 3anpocax B peructp MCIR, Takxke B peructp VSEL 3anmceiBaeTcsi MHAEKC
TpeOyeMoro BekTopa mnpepbiBaHusi. Eciau Ha BbIXOJ JIs 00pabOTKH IepesiaH 3ampoc ¢ JETEKTOpa COOBITHS, TO
COOTBETCTBYIOIIUI JeTekTop cOpackiBaetcs. Hampumep, merektop cpeza NIRQ3 o6Hapyxum coObiTHEe cpesa,
BBICTABMJI COOTBETCTBYIOINUH (hiar 3ampoca, Korjaa 3ToT ¢uiar OyaeT oopadoTaH (4To HE00A3aTEIBHO MPOUCXOTUT B
MEPBOM XK€ IHKJIC OMpOca, TaK KakK 3ampoc MOXET ObITh 3aMacKHpOBaH (uaramu B cjioBe coctosHus PSW win
MOTYT MMEThCsI 00Jiee MPUOPUTETHBIE 3arpockl), To B peructp REARM Oyner 3amucan kox st cOpoca HMEHHO
nerextopa NIRQ3 u geTekTop MHULMATU3UPYETCS U NepeiiieT B 0)KUAaHHe HOBOTO COOBITHS Cpe3a M0 ATOW JIMHUH.

3nauenns peructpa MCIR u peakmmst 6;10ka MEKpPOIIPOrpaMMHOTO YIIPABICHUS HA HUX

000, Osxunanue npepbiBanus. bjIok MEUKpOIPOrpaMMHOTO YIIPaBJIEHHUS! IIOCTOSIHHO BBITOJIHSIET ONpoc OJ10Ka
NpepbIBaHKs B LUKJIE ¥ HUKAKUX JPYTHX ONepaluii He MPOU3BOJIUTCS. JTO COCTOSHUE UCIIOIb3YETCs
Ui OugaHus HavaneHOro mycka - (uar ACOK cOporieH, 0ok mpepbiBaHUs OXuAaeT (QpoHTa
NACLO. 1 Ttaxxe npu BbimoiaHeHnH HHCTPYKUMKH WAIT - MOCTOSHHO 0XHMJAaeTcs NOCTYIUICHUE

IIpEepPBIBAHUSL.
001, HeTt akTHBHBIX HE3aMaCKHUPOBAHHBIX 3aIIPOCOB HA IPEPHIBAHNE MU UCKITIOYEHUE
01x, Iepexon B "mynbroBeiid" pexxum (mo uHcTpykumu HALT, Huskomy ypoBHio Ha Bxoze NIRQIL,

JIBOMHO# ommbke). BHyTpH mpoieccopa HET CIENUATbHOTO MYJIFTOBOTO PEXHMA, OUT yIpaBICHHUSI
pEXMUMOM BEIHECEH BO BHENIHHE CXeMbl - OuT 3 peructpa 177716g (anpec HE 3aBucut ot ¢pusznueckoro
HOMepa mporeccopa). Ilpu BXoae B peskuM OCYIIECTBIISETCS YTEHHE-MOIU(PUKAIII-3aITUCh BHEIITHETO
peructpa 177716g ¢ ycraHoBkoii Macku 10g. YCTaHOBICHHBIH MIIAIIINA OWUT yKa3bIBaeT, YTO HE
TpebyeTcs BhINONHTH Koppekinio PC (yMeHblieHHe Ha 2) nepej] COXpaHEHHEM B CTEKe

10x; Tpebyercs 06paboTka MpepbIBaHUS WIH UCKIIOYCHHS IOJIb30BATEIILCKOTO PEXKHMMA, yCTaHOBJICHHBIN
MIIQAIMK OUT yKa3bIBaeT, 4TO He TpeOyeTcs BHINOJHATH Koppekiuio PC (ymeHblieHHe Ha 2) nepen
COXpaHEHHEM B CTEKE

11x, BrIMOMHUTE TOCTEIOBATENILHOCTh HAYALHOTO cTapTa (MPOYHMTATh PErHCTp HAYaIbHOTO CTapTa,
uaunmanmsuposats PC u PSW)

3HaYeHUs peructpa VSEL u COOTBETCTBYIOLINEC MHACKCAM 3HAYCHUSA BEKTOPOB

00g 160006 - uCKIIFOYEHHE TI0 JBOMHOM OMNOKE IIUHEI
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014 0000205 - wnHcrpykums 1OT (3TO 3HaueHHWE HHAEKCA BEKTOpa HUKOIZA HE T'eHepUpyercs OJOKOM
NpepbIBaHUH, a 3aluChIBACTCS CO CTOPOHBI MHKPONPOTPAMMHOIO OJIOKa TPH JIEKOJUPOBAHUHU
HUHCTPYKIIHH)

024 000010g - 3ape3epBHpOBaHHBII KO HHCTPYKLIUH

03g 000014, - ycranosneHHbIi 6uT T B cltoBe cocTostHUA nporeccopa PSW

04 000004 - Taiim-ayT (3aBUCAHMUS) BHEIIHEH IITITHEI

054 Anpec Ha4aNBbHOTO IIycKa, 3HAYeHHE BEKTOPa 3aBUCUT OT (PU3MYECKOro HOMepa Ipoleccopa
177716g - mpoueccop Homep 0
177736¢ - mpormeccop HOMEp 1
177756¢ - mpoteccop HOMEp 2
177776 - mpomeccop HOMED 3

06g 000030g - waCcTpyKIIHT EMT (3TO 3HaUYeHMe WMHIEKCa BEKTOpa HHUKOTA HE TEHepUpyeTcs OIOKOM
npepbiBaHud, a 3amuceiBactcs B peructp MCIR co cTOpoHBI MHKpPOIPOrpaMMHOIo OJIOKa HpHU
JeKOJUPOBAHMH HHCTPYKLIIH)

07g 160012¢ - TaiiM-ayT OIMHEI IPH IPUEME BEKTOpa IPEPHIBAHUS

104 0002704 - oOHapyxenue craaa Ha Bxoae NIRQ3, wnu BE-Taiimep (Tompro K1801BMIT)

114 0000245 - obHapyxenue crana Ha Bxoge NACLO

12 000100g - obHapy-keHue crana Ha Bxoae NIRQ2

134 160002 - uu3kuii ypoens Ha Bxoje NIRQL wiu nncrpykuus HALT

144 0000343 - unctpykuuss TRAP (310 3HaYeHHe WHIEKCa BEKTOpAa HUKOTJA HE TCHEPHPYETCS OJIOKOM
NpepbIBaHMM, a 3aluChIBAETCS CO CTOPOHBI MHKPONPOTPAMMHOIO OJIOKa TPH JIEKOJUPOBAHUU
HHCTPYKIIHH)

154 [TosyunTh BEKTOP MPEphIBAHUS OT BHEIIHErO YCTPOHCTBA (9TO 3HAYCHUE MHJIEKCAa BEKTOPA HUKOTIa He
TeHepHupyeTCs OJIOKOM HpephIBaHUN)

164 [TomyunTs BEKTOp NMpephIBaHUS M3 PETHCTpa BEKTOpa MpephIBaHUsS pectapTa 1777x2g (3TO 3HAUeHHE
WHJIEKCa BEKTOpa HHUKOTJA HEe TeHepupyercsl OJIOKOM NpepbhIBaHWM, TaK KaKk 3Ta BO3MOXKHOCTh HE
peanr3oBaHa B MUKPOTIPOIIECCOPE, BEPOSITHO pyauMeHTapHbIil octaTtok oT K1801BE1)

174 000000g - HENCIIONB3YEMBbIi BEKTOD

3nauenus peructpa REARM u cooTBeTcTBHE NeTEKTOpamM

000, Onar  weompemenenHoi  mHCTpyKimun  UERR.  ator  duar  ycramaBmmBaercst  GioKoM
MHUKPOIIPOTPAMMHOT0 yIPABJICHUSI NMPH OOHAPYKEHHHM OLIMOKU JIEKOJMPOBAHMS KOJOB OINEpalHi,
Iocyie YCTAaHOBKH (hirara OmmMOKH O6JIOK MUKPOTIPOTPAMMHOTO YIIPABICHHS COPACcHIBACTCA M MEPEXOIHUT
K MOMEHTY OIIpOCa COCTOsIHHs OJioka mpepbiBaHusi. Diar HeonpeAeIeHHOW HWHCTPYKIMHU SIBISETCS
NPUOPUTETHBIM M HEMAacKHUpPyeMbIM M OJIOK TpepbhIBaHHS BBICTABISIET COOTBETCTBYIOLIMHA KO,
BBI3BIBAIOLIMK Mepexo]; OJioka MHKponporpamMMm K mpoueaype o0paboTku wuckiroudenus. Ilocie
nepenadn Kojaa OJIOK MpepbiBaHUE ouumiaeT 3ToT (iar. Takke 3TOT WHAEKC cOpacwiBaeT Quaru
TaliMayTOB 110 BHEIITHEH IIMHE IJIs JaHHBIX U BekTopa npepbiBanuii - QBTO u IATO.

001, dar obHapykeHus crana Ha Bxoae NIRQ3

011, dar obHapyKeHHs crana Ha Bxoae NIRQ2
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100, ®naru o6HapyxeHus: ppoHTa U cnajga Ha Bxoge NACLO

101, ®nar mpepeiBanust ot BE-Tailimepa, ycTaHaBnuBaeTcs TalMepoM, cOpachklBaeTcsi mpu 00paboTke

npepbiBaHus, ecTh ToJabko B K1801BMI1T

Tabnuna BX0/10B MaTpuIbl 1 (POPMUPYEMbIE BEIXOAHBIC 3HAYCHUS

Bxon Omnucanue

MCIR

VSEL

REA

ACOK | ®dnar oxujgaHus HadalbHOTO Iycka, IIpH ammapatHoMm cOpoce
MUKpoIpolieccopa 3ToT ¢uar cOpackiBaeTcsi U OyJeT YCTaHOBICH
TOJIBKO TIOCJIe BOZHUKHOBEHHUS! coObiTHs (ppoHTa Ha Bxoge NACLO u
00paboTku 3TOro coObiTUst MaTpuuei (¢uar ycraHaBIMBaeTCs
3HAYCHUEM C BBIXOJa MATPHIIBI, MOCIC MEPBUYHON yCTAHOBKH OyaeT
OCTaBaThCsl ~ YCTAaHOBJEGHHBIM  mocTosiHHO). [locie  0OpaboTku
HayaJIbHOTO ITycka (ar ycTaHaBIMBaeTCs M B JalbHeWIIed padoTe
BJIMSIHUA Ha MaTpUlly HE OKa3bIBA€T

ACOK=0, ACIN=0 (ret ¢pponta NACLO)

000,

11,

111,

ACOK=0, ACIN =1 (ectp ¢pport NACLO)

111,

Sg

100,

ACOK-=1 - HopmanbHas paboTa MaTpHILbl NPUOPUTETOB NPEPHIBAHUN

ACIN | Jerektop ¢pponra Ha Bxoge NACLO, stot BXox paboTaeT TOJIBKO NpH
OXXHMAaHHU HA4YaJbHOTO IMyCKa, B JAJbHEHIIEM HEe OKa3bIBaeT BIMSHUS
Ha QYHKIIMOHUpOBaHUE OJI0Ka 00pabOTKHU MpephIBaHUI

IATO TaliM-ayT NOXy4eHUs: BEKTOPA MPEpBIBAHKSI 10 BHEIIHEH ILIUHE, BCEraa
ycraHaBiuBaetcs BMecte ¢ (iaarom QBTO, cOpackiBaercss mocie
repeiaun Kojaa 010Ky MUKpOIIPOrpamMm

011,

g

000,

DBLE | ®nar nBoiiHoit ommOku. Ecmu mpoumsomen TaliM-ayT IIMHBI, WIH
HCKJIIOUCHHE HEONIpEACICHHON WHCTPYKIUH, ¥ TpH 00paboTke
HCKJTIOYCHUST CHOBa BO3HHK TalM-ayT WM  HEONpeAeTCHHAs
HHCTPYKIHSA, TO OTOT ¢uar ycranaBmuBaercs. COpoc uara
MPOUCXOTUT TIPH 3arpy3ke KoJa HOBOH HWHCTPYKIHUH B PETHCTP
HHCTpYKUIMU. Ha mpakTuke MOKeT BO3HUKATh TOJILKO JBOMHON TanM-
ayT (TMOBTOpHAs HEOIpEJCIICHHAas HWHCTPYKIHS MOXET BO3HHKHYTH
TOJILKO TP HAPYIICHUH Pa0OTBl MUKPOKOJA), MOITOMY 3TOT iar
Bcerna conpoBoxkaaercs guarom QBTO

011,

Og

000,

QBTO | raiim-ayt BHemHe# muasl MIIN. Ilpu aktuBanum ctpo6os NDIN wan
NDOUT 3amyckaercst crienuaibHbli TaiiMep, KOTOPBIA TaKTUPYETCS OT
nemurenist CLC/8, ecniu B orBer He moctymutr NRPLY, To mocrne
orcyeTa TaiiMepoM 8 THKOB ycraHaBnuBaercs ¢uar QBTO. Jlenurens
4acToThl /8 He cOpachIBacMbIid, IMOITOMY (aKTHUECKHH TalM-ayT
MOJKET COCTaBIISATh OT 56 10 64 TaKTOB MPOLECCOPHON YaCTOTHI

PSW10=0, PSW11=0, uckmouenue no sekropy 000004,

101,

4g

000,

PSW10=1, PSW11=0, uckmouenue no sekropy 160002

011,

134

000,

PSW10=x, PSW11=1, uckimtouenue mo sekropy 160002
Ipumeuanne: K1801BMIT dhopmupyet 3Haueane MCIR=011,

010,

134

000,
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Bxon

Omnucanue

MCIR

VSEL

REA

UERR

Henmomyctumass  MHCTpyKums, (Quar ycTaHaBIMBaeTcs  OJOKOM
MHUKPOIIPOTPAMMHOI'0  YIPABJIECHHUsS TP BO3HWKHOBEHHMU OIINOKH
JEKOJUPOBAHUS KOJAa WHCTPYKIMH, 3arpy’kKeHHOH B  PerucTp
nHCTpyKIMi. Dar coOpackiBaeTcst OJIOKOM IPEphIBaHUI ITpH Mepeaade
KoJia ctapTa 00pabOTKN MCKITFOYEHUS OJIOKY MUKPOIIPOTpaMM

101,

23

000,

PSwW4

T-OuT TOBYIIKM MOIIAroBOM OTIAIKK B CIOBE COCTOSHHS IpOIiEccopa
PSW, mpepsiBaHue 3aBHCHT OT pexuMa paboTHl Ipoleccopa -
HampuMmep, caM 110 cebe ycTaHOBICHHBIH OMT T B pexuMe 0XXHAaHUS
npepsBams 1o komanne WAIT He BbI3bIBaeT wmckitoueHus. Hipke
paccMmoTpensl  yemoBus mpum  PSW11=0, PSW10=0, PSW7=0,
PSW4=1. To ects mpeprBanust IRQ1, TVE, IRQ2, IRQ3, VIRQ
JOTIOJTHUTENIFHO HE 3aMacKHpOBaHbl. Eciu ycTaHOBIICHBI OMTHI MacKH,
TO COOTBETCTBYIOIIMH OHT 3arpoca CIeayeT MPOCTO CYUTATh HYJIEBBIM
(3amMackupOBaHHBIM) B IPUBEICHHBIX HIKE BEIpakeHUX. 3anpoc TVE
npucytcTByeT Tosibko B K1801BMIT, st K1801BM1A ero caenyer
CYNTATh HEAKTUBHBIM (HYJIEBBIM).

WCPU=0, akTHBHBII pexxuM, pepbiBanue 1o BekTopy 0000144

100,

114

010,

WCPU=1, pexxuM 0XuIaHUs PephIBaHUL

IRQ1=1, TVE=x, IRQ2=X, IRQ3=X, VIRQ=X, nmepexox B mynbT

010,

134

111,

IRQ1=0, TVE=1, IRQ2=x, IRQ3=X, VIRQ=X, npepriBanue Taiimepa

100,

10g

101,

IRQ1=0, TVE=0, IRQ2=1, IRQ3=X, VIRQ=X, npeprBarue NIRQ2

100,

12

011,

IRQ1=0, TVE=0, IRQ2=0, IRQ3=1, VIRQ=X, npepsisanne NIRQ3

100,

10g

001,

IRQ1=0, TVE=0, IRQ2=0, IRQ3=0, VIRQ=1, npepsizanne NVIRQ

100,

144

010,

IRQ1=0, TVE=0, IRQ2=0, IRQ3=0, VIRQ=0, oxunaune

000,

134

111,

ACLO

Ob6napyxen Hucnagaonmii Gpout ua Bxoge NACLO, cooTBeTcTBYET
COOBITHIO PAHHETO OMOBEIICHUS O MTPOIaIaHIK TUTAHUS.

PSW10=1 - ACLO 3amackupoBaH

001,

134

111,

PSW10=0, PSW4=1, WCPU=0 - mnpepsiBanue 1o ©Outy T wu3
aKTUBHOTO pexuma, Bektop 0000144

100,

35

010,

PSW10=0, PSW4=0 wm WCPU=1 - npepsiBaHHE II0 BEKTOPY
0000245 ecmu Her T Owra Wi COANMA PeXUM (PSKUM OXKUITAHUSL
npepsiBaHus Mo koMane WAIT)

100,

114

100,

IRQ1

IIpepriBanne "anmmapaTHOro" OCTaHOBa M Iepexoja B IIyJbTOBBIN
PEKHM, MOKeT ObITh 3aMackupoBaHo ouramu PSW10 wmn PSW11

010,

134

111,

TVE

IpepeiBanne ot BE-TaiimMepa, neTtekTop cOOBITHS IOCTHXKEHUS HYJISL.
Nmeer obmmit pazgensemsrii ¢ IRQ3 Bexrop 0002705, Mackupyercs
enuanuHbiMU Outamu PSW10, PSW7 u nyneseim 6utom MON B
perucrpe ynpasieHuUs TaiMepoM

100,

104

101,
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Bxon

Omnucanue

MCIR

VSEL

REA

IRQ2

IpepriBanue mo cpe3dy Ha Bxome NIRQ2, mackupyercs Outamu
PSW10, PSW7

100,

12

011,

IRQ3

[peprBanne mo cpe3sy Ha Bxome NIRQ3, mackupyercs Ouramu
PSW10, PSW7

100,

104

001,

VIRQ

BekTopHOe mpephIBaHUE, 3alPOC BO3HHKACT 10 HU3KOMY YPOBHIO HA
Bxozae nVIRQ, mackupyercs 6uramu PSW10, PSW7

100,

144

010,

PSW7

Enuandanoe 3HaueHue 6ura PSW7 mackupyer ciemyromue
NpepHIBAHUS:

- mpepsiBanue oT BE-taiimepa (Tomsko K1801BMIT)
-nIRQ2

-nIRQ3

- BekTopHOe npepriBanne NVIRQ

PSW10

Moandpunupyer o0pabOTKy HCKIIOUCHHS 3aBHCaHHS IIUHBI, €CIH
JaHHBI OWT HEHYNEBOH, TO WCKIIOYCHHE 3aBUCAHHMS OyneT
00pabaThIBaThCA B MYJIBTOBOM pexuMe 1o BeKkTopy 160002

Enuananoe 3Hauenne 6ura PSW10 takke MacKupyeT CIeqyIomIie
MPEPbIBAHUSL:

- 1o Tponaanuio mutanus (cpe3 Ha Bxoje NACLO)

- mynmbTOBOE TipepriBanme NIRQ1L

- mpepsiBanue ot BE-taiimepa (Tomsko K1801BMIT)

-nIRQ2

-nIRQ3

- BekTopHOe npepbiBanne NVIRQ

Taxoke 3aMacKHpPOBaHHBIC TPEPBHIBAHMS HE OCYIIECTBISIOT BBIXOJA U3
pexuMa oxkuganus no HHeTpykun WAIT

[pu BemonaeHun wHCTPYKIEH WAIT OIOK MHKpOIpPOTrpaMMHOTO
YIpaBieHUs] MPOAOIDKACT OINPOC OJIOKAa TPEpBIBAHMS /IO MOSBICHUS
HE3aMacCKHPOBAHHOTO COOBITHS

PSW11

Moandpuunpyer 0o0paOOTKY HCKIIOUCHMS 3aBHCAHMS IIUHBI, €CIH
JaHHBI OWT HEHyNeBOH, TO HCKIIOYEHHE 3aBHCaHHMsi Oyner
0o0pabaThIBaThCS B IYJBTOBOM pexkume 1o Bekropy 160002g, nHave
oOpaboTtka o Bekropy 0000044 6e3 nepexona B IyJbT

Enunngnoe 3nadenne Outa PSWI11 Tarke 3amperiaer myJiIbTOBOE
npepeiBanre NIRQL.

WCPU

IIpusHak pexuma OXHIaHHMS BHEIIHETO INPEepbIBaHUS, BXOJI B ATOT
pexuMm ocymecTBiusercs no uHCTpykuun WAIT, Bexox mo
HEe3aMacKHPOBAaHHOMY BHEIIHEMY INPEPHIBAHUIO. Y CTaHOBJIEHHBIH OHUT
T He NPUBOAUT K HEMENJIECHHOMY BBIXOJY M3 PEXHUMa OXKUIAHUSA, €CIIU
HET aKTUBHBIX HE3aMaCKHUPOBAHHBIX aNapaTHBIX MPEePbIBAHUMH.
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Tabnuma mpeprIBaHUM U UCKIIOYCHUH, 3HAUSHHUS BEKTOPOB, cTeka coxpaneHus PSW u PC u 3aBucumocts
OT MAaCKH 3aIpeTa, PACcIOI0KeHBI B HOPSAAKE IPUOPUTETA

Onmucanne

Bexkrop

PSW/PC

Macka

HavanpHplii myck Tmocie ammapaTHOro cOpoca (4uTaeTcsl TOJBKO
CTapTOBBIM anpec B crapmeM Oaiite peructpa, PSW Bcerma
ycranaBmuBaetcst B 340g)

1777164
=+

Ncpu*208

3aBucaHue IIUHBI nOpu MNOJYUYCHHHU BEKTOpa IMPCPbIBAHUSA (B IHUKIJIC
nlAKO)

1600124

1776744

JlBoitHOe 3aBHcaHMEe LIMHBI (TIOBTOPHOE NPH MOMBITKE 00paboTaTh
HEePBOE UCKIIIOUCHHE 110 3aBUCAHHIO)

1600064

1776744

3aBucaHue NIMHBI, 00paboTKa 3aBUCUT OT OuToB 10 1 11 B PSW:
ecmn PSW11=0, PSW10=0
eciu XoTs1 Ob1 ouH OuT PSW10 1 PSW11 HenyneBoit

0000045
1600024

SP-4
1776744

PSW11
PSW10

Henonyctumslii KOJ HUHCTPYKLIIUU

0000104

SP-4

T-0Out, 6ut 4 B cnoBe cocrosiHus mpoueccopa PSW. Ecnu nanuslid 6ut
UMEeT eIUHUYHOE 3HAuYeHHE TO B OOBIYHOM pEXKHME BBI3BIBACT
uckimoueHne mo Bekropy 000014g. B pexxume oxumaHusg MO KOMaH[E
WAIT T-6ur He BBI3BIBACT HEMEIJICHHOTO HCKIOYCHHS, MPOLECCOP
OKHIAaeT MpephIBaHuE, JH000e He3aMmackupoBanHoe npepsianue ACLO,
IRQ1, TVE, IRQ2, IRQ3, VIRQ BbI3bIBacT BHIXO]] U3 3TOI'0 PSIKUMA U
Hepexo/] 1o BEKTOPY, COOTBETCTBYIOIEMY aKTUBHOMY ITPEPbIBAHHUIO

000014,

SP-4

WCPU

[ponaganue MUTaHUS - paHEE ONOBENIEHNE, OOHAPYKEH HUCMAMAOIINI
¢pont Ha Bxoxe NACLO.

0000245

SP-4

PSW10

[IpepriBanue "anmapaTHOro OCTaHOBA" U MEPEX0/]a B MYyJIbTOBOU PEXUM
- 3ampoc BO3HHUKAeT INPH OOHApyKeHWH HU3KOTO YPOBHS Ha BXOJE
NIRQ1. Ecimu ypoBeHs He OymeT CHAT mocie OOpabOTKH 3ampoca, TO
BO3HHMKHET HOBBIH 3aIIpOC, TaK KaK BXOJ YyBCTBUTEJEH K YPOBHIO, a HE K
¢dpoHTy MK cpe3y. MoxkeT OBITh 3aMacKUPOBAHO €AMHUIHBIMU OUTAMU
PSW10 wmm PSWI11 (3ampemraercs, ecimu XxoTs Obl OmuH OWT
YCTaHOBJICH)

1600024

1776744

PSW10
PSW11

[pepriBanue ot BE-TaiiMepa, ectb Tompko B KISO1BMIT , MmoxeT OBITH
3amackupoBaHo oOHynennem Ounta MON B peructpe ynpaBneHus
TaiiMmepoM. Taxoke mpeprIBaHHE MOXET OBITH 3arpenieHo ouramu PSW7
n PSW10 (3ampermaercst, eciti XOTs ObI OIMH OUT YCTAHOBJICH)

000270,

SP-4

PSW10
PSW7
MON

10

[pepeiBanue 1o HucnanaomemMy ¢pponty Ha Bxozxe NIRQ2, moxer ObITH
3amackupoBaHo 6utamu PSW7 u PSW10 (3ampemiaercs, ecim XoTst Obl
OJIMH OUT yCTaHOBIJICH)

0001004

SP-4

PSW10
PSW7

11

[pepeiBanue no Hucnanaromemy ¢pponty Ha Bxozxe NIRQ3, Mmoxer ObITH
3amackupoBaHo 6uramn PSW7 u PSW10 (3ampemaercs, ecim XoTst ObI
OJIMH OUT yCTaHOBIJICH)

000270,

SP-4

PSW10
PSW7
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Omnucanue Bexrop PSW/PC | Macka
- | BextopHoe mpephiBaHHE OT BHENIHHMX YCTPOICTB - 3alpoCc BO3HUKAET | BHELIHUI SP-4 PSW10
12 | npu oOHapyxeHnu HU3KOro ypoHs Ha Bxone NVIRQ. Ecinu ypoBeHs He PSW7

OyzeT CHAT mociie 00paboTKU 3ampoca, TO BOHUKHET HOBBIH 3alpoc, TakK
KaK BXOJl YyBCTBHUTENICH K YPOBHIO, a HE K (DPOHTY WITH CpPE3y.

13 | Uncrpykmus 10T, mporpaMMHOe HCKITIOYCHHE 0000204 SP-4 -
14 | Uncrpykmus EMT, nporpamMmmHOe HCKITIOUEeHHE 0000304 SP-4 -
15 | Unctpykmus TRAP, nporpaMMHOE HCKITFOUEHHE 0000344 SP-4 -

Ecimm mpepeiBanme wucmonb3yer Bekrop 1600XXg, To mepem coxpaHeHmem tekymux PSW u PC
OCYIIECTBISICTCSL ycTaHOBKa Outa 3 mo aapecy 177716g (3ot ampec HE 3aBucur OT (usudeckoro Homepa
nporeccopa PAO-PAL) - takuM CrocoOOM OCYIIECTBISETCS MEepexojl B "MyJNbTOBBIA" PeXHUM, M COXpaHEHHE
COCTOSTHHSI IPOUCXOIUT yKE B MMaMATH "ITyJIbTOBOTO" pexknma. BHyTpu coOCTBEHHO mporeccopa HET CIEHaIbHOTO
"IMyIpTOBOTO" peXMMa M KaKMX-TO BBIZACICHHBIX IJISI 3TOIO CTPYKTYp, OMT yNpaBICHUS PEKUMOM BBIHECEH BO
BHEIIHHE cXeMbl. llomoOHas peanu3amys [eJIaeT CIOXHBIM IIOCTPOCHHE MHOTOIPOLECCOPHBIX CHCTEM —
MPOLIECCOPBI PA3JCISIFOT CTEK MYJIBTOBOTO pexuMa W OWT ympaBiieHus pexumom (Out 3 peructpa 177716g),
paszieNieHne 3THX PECYPCOB MOJKET OBITh BO3JI0)KEHO HA BHEIIHHME MO OTHOMICHHUIO K IIPOIIECCOPAM CXEMBI.

HpI/I BO3HMKHOBCHHHU 3alpoCa Ha IPEPbIBAHHUC WM HCKIIOYCHHUC HNPOLCCCOP BBIMNOJHACT CJICAYIOIINUC

oriepanunu:

pu HeoOX0UMOCTH oTKaThiBaeT 3HaueHne PC=PC-2 (3aBucur ot muaamrero 6uta MCIR), eciiu
TEKyIasT WHCTPYKIMS elle He Obuta oOpaboraHa, TakuM o0OpasoMm, coxpansembii PC Oymer
yKa3bIBaTh Ha MHCTPYKLHUIO-TIPUYNHY HCKIFOYESHUS

€CIIi HEeOOXOTUMO OCYIIECTBHTH Iepexox B mynbroBod pexmm (kox MCIR=01x;), To Ha
BHELIHEH MLIMHE BBIMOJHACTCS LUK 4YTeHHe-MOIU(UKanMs-3anuch ¢ YCTaHOBKOi Outa 3 B
peructpe 177716g (anpec HE 3aBucur ot ¢usnueckoro Homepa mnporeccopa PA0-PAL)
coxpansiercsi Tekymiee 3Hadenne PSW mo aapecy -(SP) wim 177676 (¢ ucmoibp3oBaHueM
BHYTpeHHero peructpa R12, eciti ocyIiecTBIsSeTCS NEPeXo.l B IyJIbTOBOH PEKHIM)

coxpansieTcsi Tekymiee 3Hauenne PC mo angpecy -(SP) wmnm 177674g (¢ ucmosbp30BaHUEM
BHYTpeHHero peructpa R12, eciti ocyIiecTBIsSeTCs NEpeXo.l B IyJIbTOBOH PEKHIM)

€CII IS COXPaHEeHHWsl HCIONb30oBaycs peructp SP, To OH ocraercs MOAMGHINPOBAHHBIM
(ymeHbIeH Ha 4)

MOJIy4aeT ¥ COXPaHsET BO BHYTPEHHEM CIIy)KEOHOM PErucTpe afipec BEKTopa NpepbhIBaHUs

yTeHne HoBoro 3HaueHus PC o agpecy Bekrop npepbiBanus + 0

yTeHne HoBoro 3HaueHus PSW 1o ajpecy BekTop npepbiBaHus + 2

BO300HOBJICHUE BBIITOJIHEHHSI IPOTPAMMEI

€CcII Ha KakoM-TO 3Tamne Bo3HMKaeT ommobOka muabel MIIU (mms K1801BM1 Bo3MOXKEH TOJBKO
TafiM-ayT HIMHBI, TaK KaK UCKJIIOYEHUE MPH CIIOBHOM OOpAIlEHNH 110 HEYETHOMY aJIpecy B JJAHHOM
MpoLeccope OTKIIFOUEHO), TO MHKPOIPOIPAaMMHBIN aBTOMAaT OCTaHABJIMBAETCS, COpachIBaeTCs W
HAYMHAET HOBBI IIMKJ C Onpoca OJIOKa MPEepbIBaHMUs, IIPH 3TOM OH IMOJYYaeT KOJ BO3HHUKILIETO
UCKJTIOYSHHS M MEPeXOaNuT K 00paboTKe COOTBETCTBYIOMIEH OMMOKY - TaiiM-ayT IIMHBI, TalM-ayT
[IOJIyYEHUS] BEKTOPA OT BHEILIHETO YCTPOUCTBA, ABOMHOM TaliM-ayT IIMHbI

OmucaHHas BBIIIE TOCIEAOBATEIBHOCTh JCHCTBUIl BBIMOJHACTCS Kak eIUHAs MPOLeaypa 3a HECKOIbKO
MOCIIEJOBATENIbHBIX MHUKPOIPOrPAMMHBIX IIArOB W MOXET ObITh MpepBaHa TOJBKO allapaTHbIM CcOPOCOM
nporeccopa mwin omuokoit muael MITU mpu 06paboTke UCKIFOYEHHS (TO €CTh, TONBKO TAHM-ayTOM LIMHBI B CIIy4Yae
npoueccopa K1801BM1).
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8. OnucaHne MmukponporpaMmmsbil

WHCTPYKIMH TIPH KOTOPOM IIPOHMCXOIUT IIEPEXof,

B nmamHOM pasznmene mpuBeAcHa TaONUIAa BCEX BO3MOXKHBIX IIEPEXOJOB MEXIY MHKpPOAIpecamMu
MHUKpOIporpaMMHOro aBroMara. B moine MA conepxuTcss HCXOAHBIH MUKpoaapec, B nosue IR 3HaueHue peructpa

mome MCIR omuceiBaeT HEOOXOIMMOE YCIOBHE IS

OCYIIECTBJICHHS NIepexoa, mojae NA COmepKUT 3HaUeHHE MUKpPOaapeca, Ha KOTOPBIN OyIeT OCYIIECTBICH MEPEXo.
IIPU BBITOJIHEHNH yclIoBHH. OT monst (raroB mepexoapl MPaKkTHYECKH HE 3aBHCAT, HEMHOTHE pealbHBIE CIIydau
JaHBI B OIIMCaHNU.

Ha temHoM ¢oHe mnpuBeneHbl MHKpOaapeca, KOTOpble NPUBOAAT K HCKIIOYEHHIO HEOIpPEAeIeHHOMN
HHCTPYKIMHU. B cocTosiHME mpoleccopa Ha 3TUX MUKpOaIpecax He BHOCUTCS HUKAKUX U3MEHEHUH.

Onucanue nepexo1oB MEXIY alpecaMd MUKPOUHCTPYKIMM mporpaMMHoro asTomara 1801BM1A:

MA

MCIR

3nauecHue IR

NA

[Ipumeuanue

00

XXX

XXXXXXg

01

HauanbsHas Todka BX0Ja OCIIE aIllapaTHOTroO cOpoca, 3aImycKaeT OIpoc
0JI0Ka IpepHIBaHUH U IEPEXOIUT B HAYaJI0 OCHOBHOTO IHKJIA
MHKPOIIPOTpaMMHOTro aBTomara (agpec 01)

MCIR poll

01

000

XXXXXXg

01

[MocTosHHBIE ompoc cTaTyca TIpepbIBaHMI, WCHONB3YETCS TpH
HavaJbHOM cTapTe ansd oxuganus geaktuBamuun NACLO, a Ttakke
nHCcTpykumedt WAIT, MEKpOIIporpaMMHEI aBTOMAT OCTaeTCsI Ha ajpece
01 (mocrosiHHO TEepexoauT caM Ha ceOs) u oxkumaeT HeHynesoro MCIR
JUIsL BBIXOJAa M3 LuKia ompoca. [Ipu BbimosHeHun uUHCTpyKuuu WAIT
ycranoBneH ¢uar WCPU, 070k mpepbslBaHUI TTOCTOSHHO 3aITUCHIBACT
saagenne 000 8 MCIR u moatomy cogepkumoe IR He BakHO M Goee
He nexonupyercs o copoca diaara WCPU

001

0000005

01

Wnuctpykuus HALT, 3ammceiBaeT KoJ MCKIIOYEHUS HENIOCPEICTBEHHO B
MCIR u mnepecrapryer wucnoineHue c axgpeca 01 ompoc O6ioka
NpepbIBaHUN He 3allycKaeTcsi, HayHeTcs oO0pabdOTKa HCKIIOUEHHsS 10
BekTopy 1600024 B IMyTbTOBOM pexuMe

MCIR = 011,
VSEL 1011, (1600024)

000003

01

Wuctpykums BPT, 3ammceiBaeT Koa HMCKIIOYEHHS HEMOCPEACTBEHHO B
MCIR wu mnepecrapryer ucnonHenue c aapeca 01, ompoc OGiioka
NpephIBaHMA HE 3aIllyCKaeTcsi, HayHeTcsi 00paboTKa HCKIIOYEHHs I10
Bektopy 0000144 B MOIB30BATEIECKOM PEKUME

MCIR = 101,
VSEL = 0011, (000014y)
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MA | MCIR | 3nauenue IR NA | IIpumeuanue

000004, 01 | Uncrpykuus 10T, 3amuchiBaeT KOJ HMCKIIOYEHUS HEMOCPEICTBCHHO B
MCIR u mnepecrapryer wucnonHenue c agpeca 01, ompoc OGioka
NIPEpbIBAaHNH HE 3aIlyCKaeTcsi, HayHeTcsi 0o0paboTKa HCKIIOYEHHS II0
BekTopy 000014g B 110I530BaTENBECKOM PEXUME
MCIR = 101,
VSEL = 0001, (000020g)

00010xg 01 | Uucrpykius JMP dd (6Ge3ycrnoBHBIN Tepexoa € KOJOM ajpecaliu
npuemMHuka (), 3amMCBHIBACT KOJ WCKIIOYCHUS HEMOCPEACTBEHHO B
MCIR wu mepecrapryer wucmomnenue c anpeca 01, ompoc O6roka
TIPEphIBAaHNH HE 3aITyCKaeTcsi, HayHeTCss 0oO0pabOTKa HCKIIOYEHHS II0
Bektopy 0000043 B OIB30BATEIIECKOM PEKUME
MCIR = 101,
VSEL = 0100, (000004s)

004x0xg 01 | Uucrpykuums JSR r, dd (BeI30B moamporpamMMbl € KOIOM aJpecaiiiu
npuemMHuka (), 3amMCBHIBACT KOJ WCKIIOYCHUS HENOCPEACTBEHHO B
MCIR wu mepecrapryer wucmomnenue c anpeca 01, ompoc O6noka
TIPEpBIBAHNH HE 3aITyCKaeTcsi, HayHeTCss 00paboTKa HCKIIOYEHHS II0
Bektopy 0000043 B OIB30BATEIIECKOM PEKUME
MCIR = 101,
VSEL = 0100, (000004s)

1040nng 01 | Unctpykuus EMT, 3amuceiBaeT Koa HCKIIOUEHHS HETOCPEICTBEHHO B
MCIR wu mepecrapryer wucmomnenue c anpeca 01, ompoc 0ioka
TIPEpbIBAHNH HE 3aITyCKaeTcsi, HayHeTcss oO0pabOTKa HCKIIOYEHHS II0
BekTopy 0000305 B 0JIb30BAaTENBCKOM PEXUME
MCIR = 101,
VSEL = 0110, (0000304)

1044nng 01 | Uuctpykuuss TRAP, 3anmceiBaeT KOA UCKITIOYCHUS HEITOCPEICTBCHHO B
MCIR wu mepecrapryer wucmomnenue c anpeca 01, ompoc Ornoka
NIPEpbIBAHNH HE 3aIlyCKaeTcsi, HayHeTcsi 0o0paboTka HCKIIOYEHHs II0
BekTopy 0000344 B 0JIb30BATENBCKOM PEKUME
MCIR = 101,
VSEL = 1100, (000034y)

077xXXg 27 | Uncrpykuus SOB
MCIR = 011,

00001xg 2F | Uncrpykuun START, STEP
R12 = 177676,
A = R12
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MA | MCIR | 3nauenue IR NA | IIpumeuanue
X05x0xg 31 | Onnoanpecusie uucTpykuuun CLR(B), COM(B), INC(B), DEC(B),
X0600xg NEG(B), ADC(B), SBC(B), TST(B), ROR(B), ROL(B), ASR(B),
X0610xg ASL(B), SXT ¢ xoaom azapecanuu npueMHHKa paBHbIM 0 (peructp
X0620xg obmero HazHadeHus1). Ecnmu B mpuemnuke wucnons3yercs PC, To
X0630xg obonoBnenne PC oTknaapiBaeTcss Ha MOMEHT Tociie (hakTHUECKOTOo
00670xg BBITIOJTHEHUSI OTIEPAIlM, BMECTO 3TOTO BPEMEHHO HCIOJIb3YETCs PErHCTp
R12
A = PC
IR preload start
word read start
if (dd register == PC)
R12 = PC + 2
else
PC = PC + 2
0000014 37 | Urcrpykuus WAIT
PC = PC + 2
0000054 37 | Unrcrpykmus INIT
MCIR = 010,, INIT assert
0064xxg 37 | Uuacrpykmus MARK
R12 = PC + IR[5:0]*2
00024xg 37 | UacTpykuun Manumymsanuu giuaramu CLX, Sex
A = PC
IR preload start
word read start
0000024 38 | Urctpykumu RTI, RTT
000006g A — sp
word read start
SP = SP + 2
0001xxg 45 | JMP, ecit meTox agpecanuu He 0
MCIR = 100,
0003xXg 45 | SWAB, eciu meton aapecariu He 0
MCIR = 100,
X04XXXg 45 | JSR, eciu merox ampecaiuu He O
MCIR = 100,
X05xXXg 45 | CLR(B), COM(B), INC(B), DEC(B), NEG(B), ADC(B), SBC(B),
TST(B), eciu meto aapecaryu He O
MCIR = 111, (101, mmsa TST)
X06XXXg 45 | ROL(B), ROR(B), ASL(B), ASR(B), SXT, MTPS, MFPS, eciu meton
anpecaruu He 0
MCIR = 111,
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MA | MCIR | 3nauenue IR NA | IIpumeuanue
XXXXXXg 47 | JIByxaapecHble HHCTPYKIMH, BBITTOJIHEHUE apU(METHUECKHUX OTeparii
XOR, MOV(B), CMP(B), BIT(B), BIC(B), BIS(B), ADD, SUB ¢
KOJIaMH aJipecaluyl IPUEeMHHUKA M UCTOYHUKA (IJIs [BYXaAPECHBIX
ornepanuii) He paBHbIME 0 (peructp odIero Ha3HAYEHHS).
00020xg 50 | Uncrpykmus RTS
MCIR = 011,
00030xs 50 | Uucrpykuus SWAB Rd
10640xg 50 | Uucrpykius MTPS Rd
10670xg 50 | Uuncrpykius MFPS Rd
074x0xg 58 | Bemmonuenue apupmerndeckux omeparuii XOR, MOV(B), CMP(B),
Xx10x0xg BIT(B), BIC(B), BIS(B), ADD, SUB ¢ kogamu ajipecaliui npueMHUKA 1
X20x0xg HCTOYHHKA (IS IBYXaJPECHBIX oneparwii) paBHIMHU O (peructp odmero
x30x0xg Ha3zHaueHUs). Eciam B mpueMHUKe MM HCTOYHHKE ucmonbdyercs PC, To
x40x0xg obHoBnenne PC oTkmagpiBaeTcs Ha MOMEHT TOcCie (HaKTHIECKOTO
X50x0xg BBITIOJIHEHHS ONIEpalliy, BMECTO 9TOT0 BPEMEHHO HCIIOJb3YETCS PETHCTP
X60x0xg R12
A = PC
IR preload start
word read start
if (ss register == PC || dd register == PC)
R12 = PC + 2
else
PC = PC + 2
074xxXg 5A | Uncrpykuus XOR, ecnu pexxum aapecarnuu npuemunka != 0 (He
perucTp o0Lero Ha3HAYCHUS)
MCIR = 011,
X00xxXg 7B | NHCcTpyKIMH yCIOBHOTO U 6€3yCIOBHOTO nepexoia Bxx
MCIR = 010,
001 | 000007g HeompenenenHast HHCTPYKIus, cCOpOC aBTOMaTa,
00002 nckiroueHue mo Bekropy 0000104
00003xg
00004xsg
00005xg
00006xs
00007xsg
00021xg
00022xg
00023xg
0065xXg
0066xXg
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MA | MCIR | 3nauenue IR NA | IIpumeuanue
007xxXg
070xXXg
071xXXg
072XXXg
073xXXg
075xXXg
076XXXg
1065xxg
1066xXg
107xXXg
17XXXXg
01X | XXXXXXg 1D | Ilepexon Ha mpouexypy oOpabOTKH MPpEphIBaHUS WIIN HCKITIOYCHUS B
MyJbTOBOM pexume (Core exception)
R12 = 1777165 (no N, added)
A = R12
word read-modify-write start
10X | XXXXXXg 13 | Ilepexon Ha poueAypy 0OpaOOTKH MPEPHIBAHUS HIIH UCKITIOUCHIS B
M0JIb30BATENILCKOM pexxume (User exception)
SP = SP - 2
A = SP
word write start
11X | XXXXXXg 21 | Tlepexon Ha MpPOIEIYPY HAYATBHOTO MyCKa
R12 = 1777165 + Nepy*20s
A = R12
word read start
02 | HeonpenenenHasi MHCTPYKIHsI, COpOC aBToMaTa, HCKiItoYeHue 1o Bekropy 000010g
03 38:00208100 [X XXX XXX XXX XXX XXX] [00x]
3C:00DF7F00 [X XXX XXX XXX XXX XXX] [XXX]
04 30:00200000 [x xxx XxX XXX 000 xxx] [xxx]
45:00E00000 [X XXX XXX XXX XXX XXX] [XXX]
05 | HeonpenenenHasi MHCTPYKIHsI, COpOC aBToMaTa, HCKitodeHue mo Bekropy 000010g
09
0A OXX | XXXXXXg 11 | Yacrs ob6meit nporeaypst uzBiaeuenust PC u PSW u3 Bekropa,
HCTIONb3yeTCs KaK BeTKa LISl BXOJIa MPEPhIBAHUH MyJIBTOBOTO PEXKUMa
MCIR = 0102, WCPU reset
1xx XXXXXXg OF | Yactp obmieii npouenyps! u3snedenus PC u PSW u3 Bekropa,

oOHyseHue crapmero Oaiita PSW, ucronbs3yercst kak BeTKa JUIst
MpepBIBaHUI MOJB30BATEIBCKOTO PEKIMA

PSW = PSW & ~177400g
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MA

MCIR

3nauenue IR

NA

IIpumeuanue

0B

XXX

XXXXXXg

3C

Yacte obmieit nponenypst nzsiedenus PC u PSW n3 Bekropa, 3amyck
yrenus: PC u3 Bekropa B Q

wait gbus or vector read
R12 = Q

A =20

word read start

0C
OE

HeompenenenHas nHCTpYKIHs, cOpOC aBTOMara, HCKIrodeHue mo Bekropy 000010g

OF

XXX

XXXXXXg

11

Yacts o0meit nponenyps! uzBnedeHns PC u PSW u3 BekTopa

MCIR = 0102, WCPU reset

10

19:00400000 [x xxx XXX X11 XXX XXX]
39:00C00000 [X XXX XXX XXX XXX XXX]

11

XXX

XXXXXXg

01

3aBepIeHUE HCIOMHEHHS TeKYIIeH HHCTPYKIUH ¥ OATOTOBKA K
00paboTKe cieayronIeil HHCTPYKIUH — 3aIycK onpoca O10Ka
NpepBIBaHNM, 3aIlyCK YTCHUS KOJa CICIYIOLIeld HHCTPYKIHH,
npoxasmwkerne PC

MCIR poll, IR cmd load start,
A = PC, PC = PC + 2, word read start

12

Heonpenenennas nHCTpYKIHS, cCOpoc aBTOMaTa, HcKiroueHue 1mo Bektopy 0000104

13

XXX

XXXXXXg

14

Yactp 001weid polieayphl BX0Ia B HCKIIIOUSHUE WITH IIPEphIBaHHE,
coxpanenne PSW wm B creke SP wim o aapecy B R12

13: Q = PSW, write data

14

XXX

XXXXXXg

17

YacTs 06m1ei nmporetypsl BX0a B UCKIIOUSHHUE WIN NIPEphIBaHNUE,
JIEKpeMEHT yKazaTels cTteka, R12 i1 mynbToBBIX NpepbiBaHuii U SP —
UL TIOJIb30BATEJIbCKUX, 3aITyCK TPAaH3aKLIUK 3aIHCH

wait write

R12/SP = R12/SP - 2
A = R12/SP

word write start

15

XXX

00020xg

40

Wucrpykuus RTS, u3BneyeHue cioBa U3 creka

A = SP, SP = SP + 2, word read start

HET

40:00400000 [x XXX XXX XXX 00X XxXx]
48:00C00000 [X XXX XXX XXX XXX XXX]

16

Heomnpenenennast nHCTpyKnus, cOpoc aBTomara, HckiroueHue mo sekropy 000010g

17

XXX

XXXXXXg

1E

Yactp 001l porie1yphl BX0a B HCKIIFOUEHUE WU TIPEPhIBaHUE,
BhIIONTHsIETCSE Koppekiust PC, ecn ecTh HEOOXOIUMOCTH

PC = PC - (MCIR[O0] 2 0 : 2)
Q = PC, write data
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MCIR

3nauenue IR

NA
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18

Heonpenenennas nHCTpYKIHS, cOpoc aBTOMaTa, HcKiroueHue 1mo Bektopy 0000104

19

XXXXXXg

11

pIx:01000000 [X XXX XXX XXX XXX XXX] [XXX] [XXXXX]
+wWait:01000000 [XXXXXXXXXXXXX XXX] [XXX] [XXXXX]
-init:01000000 [XXXX XXXXXX XXX XXX] [XXX] [XXXXX]
+err7:01000000 [XXXXXXXXXX XXX XXX] [XXX] [XXXXX]
11:01000000 [X XXX XXX XXX XXX XXX] [XXX] [XXXXX]

1A

XXXXXXg

41

1000000

1B

HeompenenenHas nHCTpYKIHS, COpOC aBTOMaTa, HCKIrodeHue mo Bekropy 000010g

1C

XXX

XXXXXXg

13

Yactp npoueaAypbl BXOJa B ITYJIbTOBOC UCKIIFOYCHUC WJIH MTPEPLIBAHUC

wait write

R12 = 1776764

A = R12

word write start

1D

XXX

XXXXXXg

1C

YacTtp npoueaAypbl BX0Ja B ITYJIbTOBOC UCKIIFOYCHUC W NPCPBIBAHNC

wait read
R12 = Q | 0000104
write modified data start

1E

XXX

XXXXXXg

0B

YacTtp 0011e#i mpolLieIyphl MoJTydeHue ajipeca Bektopa B Q, mosyueHue
azpeca BeKTopa Ui YTeHus HOBBIX 3HaueHnit PC u PSW

if nVIRQ
wait gbus
vector read start
else
R12 = vector[VSEL]
A = R12
Q = R12

1F

XXX

XXXXXXg

0A

Yactp o6meii npouenyps! u3pneuenuss PC u PSW u3 BekTopa,
oxunanue urenus PSW

wait read
PSW = Q

20

XXX

XXXXXXg

11

Yactb npouesypbl HA4aJIbHOTO IIyCKa

PSW = 0003404

21

XXX

XXXXXXg

22

YacTtb npoluesypbl HA4aJIbHOTO IIyCKa

wait read
R12 = Q & 1774004

22

XXX

XXXXXXg

20

YacTtb nporeypsl HAYILHOTO ITyCKa

PC = RI12

23

28:00800000 [x XXX XX0 XXX XXX XXX]
38:00800000 [x XXX XX1 XXX XXX XXX]
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MCIR

3nauenue IR

NA

IIpumeuanue

24
25

Heonpenenennas nHCTpYKIHS, cOpoc aBToMaTa, HckiroueHue 1mo Bektopy 0000104

26

30:00950000 [X XXX XXX XXX XXX XXX] [xXX]
32:002B0000 [0 xxx X0Ox XxX XXX XXX] [xxX]
38:00400000 [0 xxx XI1X XXX XXX XXX] [xXX]

27

XXX

XX{XX0,}XXXg

26

26:00800000 [x XXX XX0 XXX XXX XXX]
Rr = Rr & 177777

XXX

XX{XX1, }PXXXg

37

O6pabotka nHcTpyKInu SOB, nexkpeMeHT perucrpa

Rr = Rr - 1

28
29

HeompenenenHas nHCTpYKIHs, cOpOc aBToMara, HCKIrodeHue mo Bekropy 000010g

2A

XXX

XXXXXXg

11

Wuctpykumu START

wait read, Q &= ~10g, modified write

XXX

XXXXXXg

TA

Wuctpykuuu STEP

wait read, Q &= ~10g, modified write

11:00400000 [Xx XXX XXX XXX XX1 0xX] [XXX] [XXxxX]
30:00200000 [x xxx XXX XXX XX0 0xx] [xxX] [1xxxx]
31:00200000 [x xxx XXX XXX XX0 0xx] [xxx] [0xxxX]
38:00400000 [x XXX XXX 1xX XXX 1XX] [XXX] [XxXXX]
3A:00200000 [x xxx xxx 0xx XX0 1xX] [xXX] [XXXxX]
7A:00200000 [x xxx xxx 0xx Xx1 1xx] [xxx] [xxxxx]

2B

XXX

XXXXXXg

2A

Wucrpykuun START, STEP
R12 = 1777168, A = R12, start rmw

2A:00200000 [x xxx xx0 0xx Xx1 xxX] [xXX] [XXXxX]
38:00800000 [x XXX XXX LxX XXX XXX] [XXX] [XXXXX]
3A:00600000 [x XXX XXX 0XX XXX XXX] [XXX] [XxXXX]

2C

XXX

XXXXXXg

2B

Wucrpykuuu START, STEP

wait read, PC = Q

2D

XXX

XXXXXXg

2C

Wucrpykuuu START, STEP
R12 = R12 - 2, A = R12, word read

2E

XXX

00001xg

2D

Wucrpykuun START, STEP

wait read, PC = Q

XXXXXXg

2D:00800000 [x xxx xxX XXX XX1 xxX] [XxX] [XxxxX]
3C:00400000 [x xxx XXX XXX XX0 xxxX] [xxX] [1xxxX]
3D:00400000 [x xxx xxx XXX XX0 XxX] [Xxx] [0xxxx]

2F

XXX

000002,
0000064

36

Huctpykuuu RTI, RTT, ecmu T B PSW eauanvHbIH
PSW = PSW & ~177400¢
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XXX

000002¢
0000064

37

Wnerpykuuu RTI, RTT, ecnmu T B PSW nyneBoit
PSW = PSW & ~1774004

XXX

00001xsg

2E

Wuctpykmun START, STEP
R12 = R12 - 2, A = R12, word read

2E:00400000 [x xxx XX0 XXX XX1 XXX] [XXX] [XXXXX]
36:00400000 [x xxx XXX XXX XX0 xXX] [XxX] [1xxXX]
37:00400000 [x xxx XXX XXX XX0 XxX] [xxX] [0xxxX]
3E:00400000 [x xxx XX1 XXX XX1 XXX] [XXX] [XXXXX]

30

XXXXXXg

59

1000000

31

XXXXXXg

49

1000000

32

XXX

0001ddg

11

Wnctpykuus JMP
PC = R12

11:00FCO0000 [X XXX XXX XXX XXX XXX]
30:00040000 [x xxx 0xx x00 xxx 1x1]

33

XXX

00020xg

15

Wuerpykuus RTS
PC = R12

HCT

11:00480000 [0 XXX XXX XXX XXX XXX]
15:00180000 [0 xxx X00 XXX XXX XXX]
30:00580000 [X XXX XXX XXX XXX XXX]
34:00480000 [X XXX XX0 XXX XXX XXX]

34
35

Heonpenenennas uHCTpYKIHs, cOpoc aBToMaTa, UckiroueHue 1mo Bektopy 000010g

36

uop:00008000 [0 xxx 000 00x 0xx xxx] [XxX] [xxxxX]
pIx:0001A000 [0 xxx 000 0xx 0xx xxx] [XxX] [xxxxX]
+wait:0000C000 [0xxx000011 0xx xxX] [xXX] [XXXXX]
-init:00004000 [0xxx 000 00x 0xx xx1] [1xX] [XX1xx]
+err7:0000C000 [0xxx0000110xx xxX] [xxX] [XXxxX]
01:00068000 [0 xxx 000 xxx XXX XXX] [XXX] [XxXXX]
07:00020000 [0 xxx 000 xxx 0xx XXx] [XxX] [xxxxx]
11:006 A0000 [X XXX XXX XXX XXX XXX] [XXX] [XXXXX]
27:000F8000 [0 xxx 100 xxx XXX XXX] [XXX] [XXXXX]
28:00004000 [0 xxx 000 00x 1xx 1x0] [xxx] [1xxxx]
2A:00008000 [0 xxx 100 00x xxx 1x0] [xxx] [1xxxX]
30:0002C000 [x xxx 0xx x00 xxx 1x1] [xxx] [Xx0xx]
31:00340000 [X XXX XXX XXX XXX XXX] [XXX] [XXXXX]
36:00004000 [0 xxx 000 x00 0xx 1x1] [xxx] [xx0xx]
37:00008000 [0 xxx 000 x0x 0xx xx1] [0xx] [xx1xx]
38:00080000 [x xxx XXX X0X XXX 1XX] [XXX] [XxxXX]
39:003D0000 [0 xxx X1X XXX XXX XXX] [XXX] [XXxXX]
47:00008000 [0 xxx 000 00x 0xx xxX] [Xxx] [xxxxX]
6A:00004000 [0 xxx 000 00x 0xx 1x0] [xxx] [1xxxX]
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XXX | 0000024 01 | Obpabotka nHcTpykuuu RTI mpu ycraHoBnenHom T
MCIR = 101,, VSEL = 0011,
1xx | 0000054 11 | O6paborka macTpykiun INIT, 3aBepiienne nukia
if (FR Z)
INIT reset
GOTO 11
else
R12 = R12 - 2
XXX | 000005g 36 | O6pabotka uHCTpYKIMH INIT
if (FR Z)
INIT reset
GOTO 11
else
R12 = R12 - 2
Oxx | 000005 37 | Obpabotka uaCcTpyKIuu INIT
if (FR 2)
INIT reset
MCIR = 110,
GOTO 37
else
R12 = R12 - 2
xxXx | 000006g 6A | Obpabotka nHcTpykumu RTT npu ycraHoBieHHOM T
A = PC, IR cmd preload start, PC = PC + 2
XXX | 00024xg 01 | UnCcTpykumu manumymupoBanus ¢guaramu CLX, SEX

36: PSW = PSW & ~R12, MCIR poll
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MCIR

3nauenue IR
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37

uop:00088000 [x xxx XX0 00X xxX XXX] [XXX] [XXXxXX]
pIx:000D0000 [x XXX XX0 0xX XXX XXX] [XXX] [XXXXX]
+wait:000D0000 [XXXXXXO0XXXXX XXX] [XXX] [XxXXX]
-wait:000A0000 [1xxXXXX00XX XXX XXX] [XXX] [XXXXX]
+err7:000C0000 [XxxXXX00XXXXX XXX] [XXX] [XXXXX]
01:00044000 [0 xxx 000 X0x xxx XXX] [XXX] [XXXXX]
07:00018000 [0 xxx 000 10x xxx XXX] [XXX] [XxxxX]
11:002A8000 [0 XXX XXX XXX XXX XXX] [XXX] [XxXXX]
27:00100000 [0 xxx 100 xxx XXX XXX] [XXX] [XXxXX]
2A:00002000 [0 xxx 000 100 0xx 1x0] [xxx] [1xxxx]
30:00614000 [X XXX XXX XXX XXX XXX] [XXX] [XXXXX]
31:00100000 [0 xxx 101 xxx XXX XXX] [XXX] [XXXXX]
36:00420000 [x XXX XX0 XXX XXX XXX] [XXX] [XXXXX]
38:00020000 [x xxx 0x1 xx0 0xx 1x0] [xxx] [1xxxx]
3A:00018000 [x xxx 0x0 xx0 0xx 1x0] [xxx] [1xxxx]
47:00018000 [0 xxx 000 00x xxx XXX] [XXX] [XxxxX]
6A:00002000 [0 xxx 000 000 0xx 1x0] [xxx] [1xxxx]
76:00070000 [1 xxx xx0 00x xxx XXX] [XXX] [XXXXX]
7A:00004000 [1 xxx 0x0 000 0xx 1x0] [xxx] [1xxxx]

XXX

0000014

01

O6padotka nactpykunua WAIT

MCIR = 000,, set WCPU

XXX

000002,

01

O6pabotka uncrpykuuu RTI (mpu copomerrom T)

MCIR poll, A = PC, IR cmd start, PC = PC + 2

XXX

0000054

36

Oo6pabotka uHcTpyKImA INIT
R12 = 0003404

XXX

0000064

01

O6pabotka unctpykuuu RTT (npu copoierrom T)

A = PC, IR cmd load start, PC = PC + 2

XXX

00024xg

36

Wuerpykumn ManumyiaupoBanus ¢gaaramu CLx, SEx

37: R12 = IR[3:0]

XXX

077xxXXg

11

O6paboTka ycinoBHOro nepexoja nHcTpykunu SOB

if (FR Z)
R12 = PC - 2*IR[5:0];
else
PC = PC - 2*IR[5:0];

38

XXX

XXXXXXg

39

Wnctpykmuu RTI, RTT
3anuck npountanHoro 3HadeHus B PC win R12

wait read

if (IR[2:0] !=7)
PC = 0Q

else
R12 = Q

67




OnHokpucTanbpHbl Mukpomnporeccop K1801BM1 Version: 11

TexHuyeckoe onmucaHue

Date: 17-Jun-2018

Copyright by 1801BM1@gmail.com

MA

MCIR

3nauenue IR

NA

IIpumeuanue

39

XXX

XXXXXXg

6B

Wnerpyknuu RTI, RTT
3amyck uTeHus cioBa u3 creka (SP)+

A = SP
word read start
SP = SP + 2

3A
3B

Heompenenennast vHCTpYKIHs, cCOpOC aBTOMara, HCKirodeHue mo Bekropy 000010g

3C

XXX

XXXXXXg

3D

UYacts o6meit nporenypsr uzpneueHust PC u PSW u3 Bekropa,
oxxunanue 9yreHns Q u3 BexTopa u 3anmck B PC

wait read
PC = Q

3D

XXX

XXXXXXg

1F

Yacts o6meit nmponenyps! uzBnederns PC u PSW u3 BekrTopa, 3amyck
greHus: PSW u3 BexTopa mo agpecy B R12

R12 = R12 + 2
A = R12
word read start

3E
3F

Heonpenenennas nHCTpYKIHS, cOpoc aBTOMaTa, HcKiroueHue 1mo Bektopy 0000104

40

XXX

XXXXXXg

11

Uuctpykums RTS

wait read, Rd = Q

41

10:00000900 [x xxx xx0 xxx 000 xxx] [001] [xxxxx]
11:003EBFADQ [X XXX XXX XXX XXX XXX] [X0X] [XXXXX]
18:002FC400 [X XXX XXX XXX XXX XXX] [XXX] [XXXXX]
19:004F8500 [X XXX XXX XXX XXX XXX] [XXX] [XXXXX]
31:00200620 [X XXX XXX XXX XXX XXX] [XXX] [XXXXX]
38:00107C40 [X XXX XXX XXX XXX XXX] [XXX] [XXXXX]
39:00116C00 [X XXX XXX XXX XXX XXX] [XXX] [XXXXX]

42

04:00800000 [X XXX XX0 XXX XXX XXX]
4E:00800000 [X XXX XX1 XXX XXX XXX]

43
44

Heomnpenenennast nHCTpyKnus, cOpoc aBTomara, uckiroueHue mo sekropy 000010g

45

XXX

XXXX0Xg

47

OpHOaapecHBIE HHCTPYKIIMH C METOIOM aapecanui O BRI3BIBAIOT
HCKIFOUEHIS, Ha TAaHHYIO TOUKY HET Iepexo/ia Ui TAaKUX HHCTPYKIUH,
KOJI BCTABJICH IS IEPECTPAXOBKH

XXX

XXXX1Xg

48

OpnHoaapecHble MHCTPYKIIMK C METOJIOM aapecanuu |

XXX

XXXXXXg

4C

OpnHoaapecHble MHCTPYKIIMK C METOJIAMU aJipecanuu 6 u 7

XXX

XXXXXXg

4D

OnHoaapecHble MHCTPYKIIMK C METOJIaMH aJipecanu 3 u 5

XXX

XXXXXXg

55

OpnHoaapecHble HHCTPYKLMU C METOJaMU ajpecauuu 2 u 4
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MCIR

3nauenue IR

NA
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46

04:00800000 [X XXX XXO0 XXX XXX XXX]
4E:00800000 [X XXX XX1 XXX XXX XXX]

47

04:00600000 [X XXX XXX XXX XXX XXX]
46:00400000 [X XXX 11X XXX XXX XXX]
4E:00400000 [x XXX XX1 XXX XXX XXX]
5A:00200000 [x xxx 000 XXX XXX XXX]

48

Hcnonp3yercs IByXaApecHBIMH HHCTPYKIUAMHE TS (PUHAIBHON
orepanuu, MCIR mpu 3ToM 0xX,, TOITOMY HUKaKue (Jiard B
JAOIIOJITHUTCIIbHOM BCKTOPC HC YCTAHABJIIMBAIOTCA
pIx:0036C000 [X XOX XXX XXX XXX XXX] [1XX] [XXXXX]
+wait:0036C000 [XXOXXXXXXXXXX XXX] [1XX] [XXXXX]
-Wait:00019800 [XX00XXXXXX XXX XXX] [1XX] [XXXXX]
+init:0036C000 [XXOXXXXXXX XXX XXX] [LXX] [XXXXX]
-init:00290000 [xX0x XXX XXX XXX XXX] [1XX] [XXXXX]
+stop:00098000 [XXOXXLIXXXX XXX XXX] [1XX] [XXXXX]
+err7:0036C000 [XXOXXXXXXXXXX XXX] [1XX] [XXXXX]
10:00016000 [x 000 0xx xxx XxX XxX] [100] [xxxxx]
11:00A96000 [X XXX XXX XXX XXX XXX] [XXX] [XXXXX]
12:00002000 [x 000 010 1x0 xxx xxx] [100] [xxxxx]
17:0030A000 [X X0X XXX XXX XXX XXX] [1XX] [XXXXX]
19:00200000 [x 00x xxX XXX XXX XXX] [0xX] [XXXXX]
31:00004000 [1 000 x11 1x0 xxx xxx] [1x1] [xxxxx]
32:00008000 [x 000 000 xxx xxx xxxX] [100] [xxxxx]
37:0003C000 [x 000 xx0 xxx XXX XXX] [1xX] [XXXXX]

49

pIx:00550000 [X X0X XXX XXX XXX XXX] [XXX] [XXXXX]
+wait:00550000 [XXOXXXXXXXXXX XXX] [XXX] [XXXXX]
-wWait:00010000 [x000x100x1xxx XxXX] [1xX] [XxxxX]

+stop:00090000 [XXOXXIX0XX XXX XXX] [1XX] [XXXXX]
01:00976000 [X XXX XXX XXX XXX XXX] [XXX] [XXXXX]

11:0015A000 [X XXX XXX XXX XXX 111] [XXX] [XXXXX]
47:0048A000 [x X0X XXX XXX XXX XXX] [XXX] [XXXXX]
57:000A6000 [x X0x xxx XXX XXX 111] [xxX] [XxxXX]

4A
4B

Heonpenenennas nHCTpYKIHS, cOpoc aBTOMaTa, HcKiroueHue 1o Bektopy 0000104

4C

48:00800000 [X XXX XXX XXX XX0 xxX]
4D:00800000 [x XXX XXX XXX XX1 XXX]

4D

XXX

XXXXXXg

48

1000000

4E

XXX

XXXXXXg

04

1000000

4F

50

XXX

00020xs

33

Wucrpykuus RTS
R12 = Rd & 177777,

XXX

00030xs

51

Wucrpyknus SWAB Rd
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MA

MCIR

3nauenue IR

NA

IIpumeuanue

XXX

10640x

37

Wuctpykims MTPS Rd

XXX

10670xsg

51

Wuctpykrms MFPS Rd

VYcranoBka +wait 1 —Wait He HCIIONIB3YIOTCS A7t 00pabaThIBAEMbBIX
WHCTPYKLMH Ha JaHHOM MHKpOaJpece

pIx:00200000 [x xxX XXX 011 xxx XXX] [XXX] [XXXXX]
+wait:00200000 [X XXXXXXOLIXXXXXX] [XXX] [XXXXX]
-Wait:00200000 [xxxxxxX 011 xxx XXX] [XXX] [XXXXX]
31:00400000 [x xxX XXX X01 xxX XXX] [XXX] [XXXXX]

33:00400000 [x xxx XXX X10 xxX XXX] [XXX] [XXXXX]

37:00400000 [x xxx XxX X00 xxX XXX] [XXX] [XXXXX]

51:00400000 [x xxX XXX X11 XXX XXX] [XXX] [XXXXX]

51

01:00E00000 [X XXX XXX XXX XXX XXX]
11:00200000 [x Xxx XXX XXX Xxx 111]

52
54

HeompenenenHas nHCTpYKIHs, cOpOC aBTOMara, HCKIrodeHue mo Bekropy 000010g

55

uop:00400000 [x XXX XXX XXX 00X XXX]
47:00400000 [x XXX XXX XXX 00X XXX]
48:00C00000 [X XXX XXX XXX XXX XXX]

56
57

Heonpenenennas nHCTpYKIHS, cOpoc aBTOMaTa, HcKiroueHue 1mo Bektopy 0000104

58

pIx:00300000 [X XOX XXX XXX XXX XXX] [XXX] [XXxXX]
+wait:00300000 [X X0X XXX XXX XXX XXX] [XXX] [XXXXX]
-wait:00180000 [XXOXXXXX1X XXX XXX] [XXX] [XXXXX]
+5top:00180000 [XXOXXXXIXX XXX XXX] [XXX] [XXXXX]
+err3:00180000 [XXOXXXXXXL XXX XXX] [XXX] [XXXxXX]
01:0086C000 [X XXX XXX XXX XXX XXX] [XXX] [XXXXX]
11:00294000 [X XXX XXX XXX XXX XXX] [XXX] [XXXXX]
47:0024C000 [x XOX XXX XXX XXX XXX] [XXX] [XxXXX]
51:00200000 [1 00x XXX XXX XXX XXX] [XXX] [XxXXX]
57:000B4000 [Xx XOxX XXX XXX XXX XXX] [XXX] [XXxXX]

59

pIx:00300000 [X XOX XXX XXX XXX XXX] [XXX] [XXXXX]
+wait:00300000 [XXOXXXXXXXXXX XXX] [XXX] [XXXXX]
-wait:00300000 [X XOX XXXXXXXXXXXX] [XXX] [XXXXX]
+5top:00300000 [XXOXXXXXXX XXX XXX] [XXX] [XXXXX]
+err3:00300000 [XXOXXXXXXX XXX XXX] [XXX] [XXXXX]
01:009A0000 [X XXX XXX XXX XXX XXX] [XXX] [XXXXX]
11:00160000 [X XXX XXX XXX XXX 111] [XxX] [XXxxX]

47:002A0000 [X X0X XXX XXX XXX XXX] [XXX] [XXXXX]
51:00200000 [1 00x XXX XXX XXX XXX] [XXX] [XxXXX]

57:00060000 [x X0x XXX XXX XXX 111] [xxxX] [xxxxX]

5A

XXX

XXXXXXg

45

1000000

5B
69

Heonpenenennas nHCTPYKIHs, cOpoc aBToMaTa, uckiroueHue 1mo Bektopy 000010g
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MA | MCIR | 3nauenue IR NA | IIpumeuanue

6A XXX | 0000064 01 | Uncrpykuus RTT npu ycranosnenHoM daare T oxugaeT 3arpy3Ku Koja
CJEeAYIOIIEeN HHCTPYKIIMHI

XXX | 000014 01 | Uncrpykuus STEP oxwumaer 3arpy3ku Koja Cieayronie HHCTPYKIINH
01:00800000 [X XXX XXX 0XX XXX XXX]
11:00800000 [X XXX XXX 1XX XXX XXX]
6B XXX | 000002 2F | Unctpykuuu RTI, RTT
0000064 PSW = O
XXX 11:00800000 [Xx XXX XXX 1XX XXX XXX]
2F:00800000 [x XXX XXX 0XX XXX XXX]

6C | HeompeneneHHas mHCTpYKIHs, COpOC aBTOMaTa, HCKIroueHue 1mo Bekropy 000010g

79

A XXX | 00001xg 6A | Uuactpykuus STEP, 3amyck uTeHns clieAyIomed MHCTPYKIIUI
A = PC, IR cmd preload start, PC = PC + 2
28:00800000 [X XXX XXX XXX XX0 XXX]
6A:00800000 [X XXX XXX XXX XX1 XXX]

B XXX | XXXXXXg 11 | UHCcTpykmm ycioBHOro u  Oe3ycioBHoro mepexoma Bxx. Ilpu
coBNaJeHNU (h1aroB ¢ yCJIOBHSAMH, KOTOPbIE TPEOYIOTCS B MHCTPYKIIMH,
npoucxout pobasnenue cmenienus k PC
if (cond)

PC = PC + sign extended (IR[7:0]%*2)
else
R12 = PC + sign extended(IR[7:0]%*2)

7C | HeompeneneHHasi MHCTPYKIHs, COpoc aBTomara, uckioueHue no sekropy 000010

7D

TE XXX | XXXXXXg 6A | 1000000

7F | HeonpeneneHHass HHCTPYKIHS, cOpoc aBTOMara, HckitodeHne mo Bekropy 000010g
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8.1 Lwmkn mukponporpaMMHOro aBTomarta

[ukiaoM MHKpOIpPOTpaMMHOTO aBTOMAaTa HasbiBaeTcsi Habop TakToB wactotel CLC, mpm xortopom B
peructpe MA coxpaHseTcss HekoTopoe (UKCHpOBaHHOE 3HaueHHEe MHKpoazapeca. LMK MHKpomporpaMMHOro
aBroMmara JUIMTcs MHHHMyM naBa TakTa CLC, HO MOXeT OBITh yIJIMHEH Ha HEKOTOPOE KOJHUYECTBO TAKTOB IO
CJICTYIOIIIM IIPUYHHAM:

e OXWMJaHHE TOTOBHOCTH pe3ynbTarta AJIY

e OXHUJAaHME 3aBEpLICHUS YTEeHWs IaHHbIX Ha muHe MIIM, korma naHHBIE HY)XHBI B KayecTBe
aprymenta juia onepauun AJIY, nanHple OyxyT 3aHeceHBl B peructp Q M HCIONB30BaHBI B
oreparyn

e OXXMJAHMS 3aBEpLICHUS YTEHMsA KoJa MHCTpyKuuu Ha muHe MIIM u 3anmcu ero B perucrp
uHCTpyKIHi IR

® OXXHMAaHUC 3aBCPUICHUA OIIpOCa O10Ka HpepHBaHI/Iﬁ

e OXxwugaHWe OCBOOOXKICHUS pErucTpa ampeca A Uil HHUITUHPOBAHNS HOBOW TPaH3aKIMH Ha IIMHE
MIINA B xoHBelepe

ITo 3aBepiieHM0 IMKJIa B perucTp MA 3amuchiBaeTCs HOBOE 3HAU€HHE MMKPOAJIpeca, 4TO O3HA4aeT
Iepexos K HOBOMY ILMKIY MHKPOIPOTPAaMMHOTO aBToMara. HOraa 3HaYeHHe HOBOTO MMKpOaJpeca MOXKET
COBMAZaTh CO CTAapbIM, YTO IPUBOJUT K MOBTOPEHHIO LIMKJA, BEPOSTHO C HOBBIMM MNapamerpamu. Hampumep,
uHcrpykuuss BPT Ha mukpoanpece 01 3anuceiBaer HoBoe 3HaueHue B peructp MCIR u moBTopsier nuukn aBromara
10 TOMY e Mukpoazapecy 01, HO y’ke ¢ HOBBIM ITapaMeTPOM.

INTocne anmapaTHOro cOpoca MHKpONPOrpaMMHBIH aBTOMAT HauMHAeT MCIOJIHEHHE ¢ Mukpoazapeca 00, Ha
KOTOPOM TIPOCTO MPOMCXOAUT 3aIyCK OIpoca 0JIoKa MpephIBaHUM U CcIedyeT Oe3yCIOBHBIN MEepexol Ha OCHOBHYIO
TOUYKY BX0Jla MUKpPOTIpOrpaMMBI Ha MuKpoazapece 01.

Muxkpoanpec 01 sBIseTCsS OCHOBHOM TOUKOIl BXOJa B ITMKJI 00pPaOOTKU MPOLECCOPHBIX MHCTPYKIHMH, NPH
BBINIOJTHEHUH 3TOT0 MUKpOapeca 0O0bIYHO YK€ BBINOJIHEH onpoc Oioka npepbiBanuid 1 peructp MCIR coxepxur
aKTyalbHOE COCTOSHHE 3alpOCOB Ha MpEephIBAaHME WM KOJ HCKIIOYeHHus. Taxoke Mperonaraercsi, 9To B PETHCTP
koza nHerpykuuu IR yxe 3arpyxeHo cIoBo HOBOIM MHCTpyKuuH, peructp PC yka3piBaeT Ha cieylollee CloBO 3a
yxe 3arpyxeHnsiM B IR (PC conepxut 3Hauenue “.+2” mias o6pabateiBaemoii nHCTpyKinn). Ha mukpoampece 01
IIPOUCXOUT OCHOBHOE BETBJICHHE MUKPOIPOTPaMMBI — HAaUWHAETCS 00paboTKa MPEepBIBAHMS WIN UCKIIOYSHUS, WIN
JIEKOJMPOBAHNE M UCTIOTHEHHUE 3arpy>KEHHOT0 KO/a IPOLIECCOPHOI HHCTPYKIIHH.

Oco0ple cuTyallul BO3HUKAIOT TPH HCKIIOYEHUSX TalM-ayTa TpaH3akouu Ha wmmHe MIIM u
HEOIpeesIeHHOH HHCTPYKIUH. [IpH 3THX HCKITIOYeHNAX OJIOK MpephIBaHUK (PUKCHPYET COOTBETCTBYONIHE (iaru, a
MHUKPOIPOTPAMMHBIA aBTOMAaT TPHHYAWTENBFHO MepeBOAWTCS Ha Mukpoanpec 01 u Takke NPUHYAUTEIHEHO
3aIycKaeTcsl onpoc OJoKa MmpepbIBaHuii, rapaHTupyst, 4to B peructp MCIR OyzaeT KoppekTHO 3amnucaHa NMpUYHHA
nckiroueHnss. CxemMaMu mporieccopa TakkKe HPEAroNarajJoch 4ro OyAeT BO3HHKATh MOJO0HOE HCKIIOYCHHE MpHU
CJIOBHOM OOpaIlleHUH 10 HEYeTHOMY aJipeca, HO IaHHas BO3MOXKHOCTH B nporieccope 1801BM1 otkimoueHa.

ITocnenoBarensHOCTE 00paOOTKHM OONBITMHCTBA MHCTPYKIIMH 3aBepiiaeTcs Ha aapece 11 — B aToM mecTte
MUKPOIPOTPaMMHBIN aBTOMAT 0>KMJAET roToBHOCTU MHBI MIIM K 3amycKy TpaH3aKLMM YTEHUS KOJa Cleayrouieil
MPOLIECCOPHOI MHCTPYKIMH, 3anuchiBaeT 3HaueHne PC B peructp aapeca A, 3amyckas cCOOCTBEHHO TPaH3aKIHIO,
3ateM PC yBenuumBaetcs Ha 2. Taioke BbIIaeTCs 3alpoc Ha MPOBEPKY cTaryca 0JIOKa MPpephIBAaHUN U MPOUCXOIUT
nepexox Ha axgpec 01, obecieurnBas Hadano 0OpabOTKH CIIeIyIONeH HHCTPYKIINH.
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8.2 lMpouepypa HavanbLHOro ctapTta

Ammapatseiii coOpoc mukporporeccopa 1801BM1 ocymecTsisercs Hu3kuM ypoBHeM Ha Bxoge NDCLO.
MukponporpaMMHBIH aBTOMAT IIPH 3TOM COpachIBAeTCs U MPU CHATUH HU3KOTO ypoBHA co Bxoaa nDCLO HaunHaeT
ncnonHeHne ¢ mMukpoaapeca 00. Ha sTtom Mukpoaapece OCYIIECTBIISIETCS 3aIlyCK oIpoca OJoKa IpepbIBaHUN U
mpoucxoaut mepexon Ha mukpoaapec 01. brox mpepriBanuii Oyzmer Bo3Bpamiathk HyneBoe 3HaueHme MCIR mo
JeTeKTUpoBaHMs HapacTatomiero ¢pponrta Ha Bxoge NACLO. OcHoBHast MEKpornporpamMmma Ha Mukpoazapece 01 mpu
myneBoM 3HaueHHH MCIR mepesamyckaer onpoc 670Kka mpepsIBaHUK U MTOBTOPSET UCIIONHEHHEe MuUKpoaapeca 01.
Ipu obHapyxeHUH HapacTarolero Gpponra Ha Bxoge NACLO (mepBoro mocie ammapaTaoro copoca mo NDCLO)
6mok mpepeiBanuii BepHeT 3HaueHne MCIR paBroe 111, u Mukpomporpamma mo agpecy 01 HauHET MCIONHEHUE
MIOCIJIEI0BATENILHOCTH HAYAIBHOTO ITyCKa.

00: MCIR poll

0l1: while (MCIR == 000,) MCIR poll
0l1: if (MCIR == 11x2)

R12 = 1777165 + Nepy*20s

A = R12

word read start

21: wait read

R12 = Q & 1774004
22: PC = R12
20: PSW = 0003404
11: MCIR poll, IR cmd load start,

A = PC, PC = PC + 2, word read start
0l: main loop

B x0/1e BBIMOJHEHHS MOCIEI0BATEIBHOCTH HAYAIBHOTO IyCKa MPOUCXOJHUT YTEHHE BHEUIHEr0 PErucTpa
1777165 + Ncp*20g, xOTOpBIM B cTapiieM OaiiTe MOJKEH cOJEpKaTh 3HAUYEHHWE, 3aMUChIBAEMOE B cTapmuii Gait
nporpammuoro cuerdnka PC. ®akTudeckuii agpec perucrpa BEKTOpa HAYAIbHOTO MyCKa 3aBUCHT OT HOMepa
mporeccopa B cucteme (ompezaensercs 3HaueHumeM Ha Bxomax NPAO m nNPAL). [ns onpeneneHus Ha4aIbHOTO
sHaueHuss PC HCMONB3yeTCsl TONBKO CTAPLINKA OaNT COAEPIKMMOrO pErMcTpa HadaabHOro mycka. Jlanmee cioBy
cocrosiHus mporeccopa PSW npucBauBaetcs ¢uxcupoBanHoe 3Hadenue 340g, 3aTeM 3ammyckaeTcs BbIOOpKa ClIOBa
uHCTpyKiwmu 1o ajapecy B PC, PC aBTOMHKPEMEHTHPYETCS, 3aMyCKAeTCsl ONPOC OJIOKA MpPEphIBAHUN M HAYHMHACTCS
HCIMOITHEHUE OCHOBHOT'O MUKPOIPOrPAMMHOTIO [IUKJIA 00PabOTKHU MPOIECCOPHBIX UHCTPYKIIUT
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8.3 lMpouenypa Bxona B NyNbTOBbIE UCKITHOYEHUS U NpepbIiBaHUA

MHuUKpOKOJ TPOIEAYPhI BXO/A B ITyJIbTOBBIC HCKIIIOUEHHS U IPEPHIBAHNS HMEET BH:

01:

1D:

1C:

13:
14:

17:

1E:

OB:

3C:

3D:

1F:

OA:
11:

01:

R12 = 1777165 (no Nep*20g added)

A = R12

word read-modify-write start
wait read

R12 = Q | 0000104

write modified data start
wailt write

R12 = 1776764

A = R12

word write start

Q = PSW, write data

wailt write

R12 = R12 - 2

A = R12

word write start

PC = PC - ((MCIR == 011,) 2 O 2)
Q = PC, write data

R12 = vector[VSEL]

A = R12

Q = R12

wait write

R12 = Q

A =0

word read start
wait read

PC = Q
R12 = R12 + 2
A = R12

word read start

wait read

PSW = Q

MCIR = 010,, WCPU reset

MCIR poll, IR cmd load start,

A = PC, PC = PC + 2, word read start

main loop

Hckimouenus u MpepbIBaHUS MTYJIBTOBOTI'O PEKMMA BBINTOJIHAIOTCA CICAYIOINM 06pa30M:

e B Havaje 00paboTKM ycTaHaBIUBArOT ONT 3 B peructpe 1777164

coxpansitot PSW no anpecy 177676g

Jutst uckmovenuit ¢ kogom MCIR=010, koppektupytor PC Bbruuras 2
coxpansitor PC 1o agpecy 177674

yuTaroT HoBoe 3HaueHue PC 1o agpecy Bekrop+0

4yuTaroT HOBoe 3HaueHue PSW no agpecy Bekrop+2
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Cremyromumie mpepsIBaHUs U UCKIIOUEHHS OyIyT 00pabaThIBaTHCS MPOIECCOPOM B IYIIBTOBOM peXuMe (C
ycraHoBKo# 6uta 3 B peructpe 177716g) mo Bexropam:

Wuctpyxmms HALT 160002¢ PC
Huskuit ypoBens Ha Bxoze NIRQ1 160002 PC-2
Taiim-ayT muaer MITU, PSW10=1 u PSW11=0 160002 PC
Taiim-ayT muaer MIIU, 1801BM1A, PSW10=x u PSW11=1 160002 PC-2
Taiim-ayT muaer MITH, 1801BMI1T, PSW10=x u PSW11=1 160002 PC
JBoitHoii TaiiM-ayT mmHel MIIW (moBTOpHBIN npu nomnbiTke oOpaborate mepBoe | 1600064 PC
HCKITIOUEHHE TI0 3aBUCAHUIO)

Taiim-ayt mmasr MITU npu mostyyenun Bektopa npepsiBanust (B 1ukie NIAKO) 160012, PC

B kpaitHem mpaBoMm cTosibrie TabIUIBI YKa3aHO cOXpaHsieMoe 3HaueHue B siueiike 177674g, mpu BXoJe B
oOpaboTunk uckmodeHus no uHCTpykumun HALT Tam Oyner coxpaHeH ykasaTedbp Ha cieaymoomiyro 3a HALT
WHCTPYKIMIO, TIPH BO3HUKHOBEHHMH MCKIIIOYECHUS 10 HU3KOMY YPOBHIO Ha BXOJe OyAET COXpaHEH yKa3aTejlb Ha
NepBylo elle He 00paboTaHHYI0 MHCTPYKIHIO, Ha KOTOPOI BO3HMKIIO HMCKIIOYEHHWe. VICKIIoueHMs 1Mo TaiM-ayTy
mmHbBl 00byHO (st 1801BMIIT Bcernma) coxpansitoT yka3artend Ha +2 k 0a30oBOMy ajpecy HMHCTPYKIHH,
SIBJISIFOILIEUCS IPUYUHOM UCKIIIOUEHUS.

CﬂenyeT OTMETUTDH, YTO MPCPbIBAHUA W HUCKIIIOUCHHSA ITYJIBTOBOTO PEKUMAa HUKAK HC HCIOJB3YIOT CTCK
MOJIb30BATENILCKOTO PEKUMA M PETHCTP yKaszarens Ha Hero — SP (R6) octaercst HEH3MEHHBIM.

Taxxe umeercst pasanyue Mexay nporeccopamu 1801BMI1A u 1801BMIT" npu 00paboTKe MCKIFOUCHUS
3aBUCaHUsI LIMHbI, eclii ycTaHoBiieH 6uT PSW11- coxpanstorest pasnuynbie 3Hauenus: PC.

Bo3epar n3 006pabOTYMKOB HCKIIOYEHHH M MPEphIBAHHUN IYJIHTOBOIO PEKMUMa YHZOOHO OCYIIECTBIATH
CHeNMaTbHBIMA HMHCTPYKIMSAMH Tporeccopa 1801BMI, koToprle aBTOMAaTHUECKH H3BJIEKAIOT COXPAaHEHHBIC
3nauenusi PC u PSW no anpecy 177674g u copaceiBator Out 3 B perucrpe 177716g. Unctpykuust START siBnsiercst
aHasioroM crannaptHoi uHCTpyKIuu RTI, nnctpykims STEP sBisercst ananoroM cranmapTHoil nHCTpykuuu RTT.
OTnuune OT CTaHAAPTHBIX MHCTPYKIMHM 3aKII0OYaeTcs B HCIOJB30BAHMM CTEKa IMYJIBTOBOIO peXHUMa U
nocneaymomeM copoce 6uta 3 peructpa 177716g.
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8.4 MMpouepypa Bxoga B Nofb3oBaTeNbCKUEe UCKIMIOYEHUA U NpepbiBaHus
MI/IKpOKO,Z[ Iponeaypsl BXO1a B IIOJIB30BATEIBCKUE UCKITFOUCHUS U MPEPhIBAHNUA UMECT BU:

0l: SP = SP - 2

A = SP

word write start
13: Q = PSW, write data
14: wait write

SP = SP - 2

A = SP
word write start
17: PC = PC - ((MCIR == 101,) 2 0 : 2)

Q = PC, write data
1E: if nVIRQ
wait write
vector read start

else
R12 = vector[VSEL]
A = R12
Q = R12
OB: wait write or vector read
R12 = Q
A =0

word read start
3C: wait read

PC = Q
3D: R12 = R12 + 2
A = R12

word read start
1F: wait read
PSW = Q
OA: PSW = PSW & ~1774004
OF: MCIR = 010,, WCPU reset
11: MCIR poll, IR cmd load start,
A = PC, PC = PC + 2, word read start
0l: main loop

HcxitoueHus U pepbIBaHus MT0JIb30BaTEIbCKOTO PEXKNMa BBITIOIHSAIOTCS CIIETYIOLIMM 00pa3oM:
e SP =SP -2, coxpaustor PSW 1o anpecy SP
e s uckmouenuii ¢ kogom MCIR=100, koppektupytor PC Bbruntas 2
e SP =SP -2, coxpaustor PC mo aapecy SP
e ypraroT HoBoe 3HaueHne PC 1o agpecy BekTop+0
e  ypTaloT HOBOe 3HaueHne PSW 1o aapecy BexTop+2

e  oOHyJsIOT cTapmmid 6aiit PSW
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Cremyroumie TIpepbIBaHUS M HCKIIOYEHHS OyayT oOpabaTBIBaThCS IPOILECCOPOM B IMOJIB30BATEIHCKOM
pexnme (6e3 moandukarun 6ura 3 B peructpe 1777164 1 ucnons3oBanneM creka SP) mo Bekropam:

Taitm-ayTt BHemHe# mmab MITU, ecmn PSW10=0, PSW11=0 0000044 PC
HenonycTiMelil Kox HHCTPYKIAN 0000104 PC
T-OUT JIOBYIIKY TIOIIAroBOH OTIAAKK 0000144 PC-2
[Iponaganue nuranus, HUCaAaomuUi GpouT Ha Bxoge NACLO. 0000244 PC-2
[MpepriBanue ot BE-Taiimepa 000270g PC-2
I[MpepriBanue 1o cpesy Ha Bxoxe NIRQ2 000100g PC-2
IpepsiBanue no cpe3y Ha Bxoae NIRQ3 0002704 PC-2
BekropHoe npepsiBaHue 10 HU3KOMY YpoBHIO Ha Bxoze NVIRQ XXXXXXg PC-2
Wuctpyxmms |OT, mporpamMmHOe HCKITIOUSHHE 0000204 PC
Wuctpykmms EMT, nporpamMmmMHOe HCKITFOUEHHE 0000304 PC
Wuctpykmms TRAP, mporpaMMHOE HCKITFOUEHHE 0000344 PC

[ocnemuuit cronber; Tabmumbl oTOOpaXkaeT coxpaHsemoe B cTeke 3HaueHHe PC. AcumHXpOHHBIC
MIpepBIBaHNs, BBI3BIBACMBIC BHEITHIMH CHUTHAJIAMH, a TakKe OTJIaJ0YHOE HCKIIOYCHHE IO |-OHTYy COXPaHSIIOT B
CTEKe yKasaTellb Ha MEPBYIO HEBBITOJHCHHYIO HHCTPYKIIHIO, B TO BpeMs KaK CHHXPOHHBIC UCKITFOUCHHS COXPAHAT
yKa3aTellb Ha CIEAYIONIYI0 HHCTPYKIUIO (MK Ha 0a3y TEKyIel HHCTPYKIUH + 2).

[Ipu Bxozxe B mpoueaypy oOpabOTKH NMpephIBAaHUS WM HCKIFOUYCHHS MOJb30BATEIBLCKOTO PEXKUMa TaKikKe
OoOHymnsieTcss cTapmmii OalT ciioBa cocTOsHHA Tmporeccopa PSW, 3HaueHHs, TpOYHTaHHBEIE W3 BEKTOPA,
UTHOPHUPYIOTCSL.

Jnst BEKTOPHOTO TIpEphIBaHUS 1O HHU3KOMY ypoBHIO Ha Bxonxe NVIRQ, 3HaueHwe BekTopa yMTaeTcsl B
CHeluaIbHON TPaH3aKIUK NOATBEPKICHNST BEKTOPHOTO NpepbiBanus Ha mmHe MIIN.

BosBpar 3 mpoueayp oOpaOOTKH TNpEpHIBAHUA W HMCKIIOYCHHH I10JIb30BATEIHCKOTO PEXHMa CIEIyeT
OCYLIECTBJIATD MIPU MOMOIIM cTaHAapTHBIX HHCTpYKUuid RTI u RTT.
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8.5 Peanusauus MHCTPYKLUN YMHOXeHUA npoueccopom 1801BM1T

Bepcus  mmkpomporpammsel  mpomeccopa  1801BMIIT  nomonmHWTENEHO — peann3yeT  WHCTPYKIIHIO
LENOYHUCICHHOTO YMHOKEHHS.

Wucrpykuns MUL yMHOXaeT perucTpoBbli OlepaH] MPUEMHHMKA Ha CTAaHAAPTHBIA ONEpaH] WCTOYHUKA,
crapmue 16 OWT TPOM3BEACHUS COXPAHSIIOTCA B pETUCTpE NPHUEMHHKA, Miammue 16 OWT Npou3BeACHUS
COXPAHSIOTCS B PETHCTPE C HOMEPOM PETHCTP NPHUEMHHKA IUIIOC 1, €CIIM pEeTUCTPOBBIII HOMEP MPUEMHHKA YETHBIH,
HWHade cTapirne OUTHI IPOCTO OTOPACHIBalOTCS (TIPOCTO 3aTUparoTcs MianmumMu outamu). Kox macTpykimn MUL —
070rssg. Ilpu nmomeiTke uconHeHUs HHCTpYyKuH MUL Ha mpomeccope 1801BM1A mponcXxoAnuT UCKITIOYCHHE IO
BekTOpy 10g. YMHOXXEHME MpEIoIaraeT 4To Yicia 3HaKOBbIE, B JOTIOJHUTEILHOM KOJIE.

01: MCIR = 101,
if (ss address mode == 0)
7A: R11 = Rr
40: R12 = Rs
else
switch(ss address mode)
case 0: Rs
45: A = R12 = Rs, word read start
58: stop microcode (error)
case 1l: @Rs
45: A = Rs, R12 = Rs, word read start
case 2: (Rd)+

45: A = Rs, Rs = Rs + 2, word read start
55: R12 = Rs - 2

case 3: @(Rs)+
45: A = Rs, word read start, Rs = Rs + 2

4C: wait read, R12 = Q,
A = Q, word read start
case 4: - (Rs)
45: Rs = Rs - 2, A = Rs, word read start
55: R12 = Rs
case 5: @-(Rs)
45: Rs = Rs - 2, A = Rs, word read start
4C: wait read, R12 = Q
A = Q, word read start
case 6: E(Rs)
45: A = PC, word read start, PC = PC + 2
44: wait read, R12 = Rs + Q,
A = R12, word read start
case 7: @E (Rs)
45: A = PC, word read start, PC = PC + 2
44: wait read, R12 = Rs + Q, A = R12
word read start
4C: wait read, R12 = Q,
A = Q, word read start
48: wait read, R12 = Q
//
// ApryMeHTH nojiydyeHu B R11 m R12, MOXHO BHIIOJIHATH YMHOXEHME

//

78




OmHokpucTanbHBIN MUKpomporieccop K1801BM1

Version: 1.1

TexHuyeckoe onmucaHue

Date: 17-Jun-2018

Copyright by 1801BM1@gmail.com

// R1l — mepBmMt aprymMeHT, R12 — BTOpPOM
// R8 — crapume 16 OmT npomseemeHusa, R9 — miammume
32: R8 =0

25: R10 = R11

6E: R9 = 1000004

74: FR C = R11[0], R11 = R11 >> 1
if (FR C)

69: R8 = R8 + R12, assign NZVC

6B: if (V) R8 = ROR(R8) else R8 = ASR(R8),
else

69: R8 = ASR(R8), assign NZVC
77: R9 = ROR(R9)
if (FR C == 0)

75: FR C = R11[0], R11 = R11 >> 1
69: next cycle
else
75: R10 = R10, set FR N
if (FR N)
76: R8 = R8 — R12
else MCIR = 110,
07: Rr = R8
06: R[r | 1] = RO
if (FR N==0 && FR Z==0)

7C: PSW |= 0000014

11: next instruction
else

if (FR N==1)

7C: R12 = R8 - 1777774
if (FR Z==0)

7TE: PSW |= 0000014
11: next instruction
else

7E: R9 = RO
7D: PSW |= N ? 000000g : 0000014
11: next instruction
else

7C: R9 = RO

if (FR N==0 && FR Z==0)
7F: R12 = 000001g, set NzVC
11: next instruction

else
if (FR N==0)
TF: PSW |= 0000004
11: next instruction
else

7F: PSW = 000001g, set NzVC
11: next instruction

assign NZVC

79




OpHokpucTanbHblii Mukponporeccop K1801BM1 Version: 11

Texuuueckoe omnucaHue Date: 17-Jun-2018

Copyright by 1801BM1@gmail.com

9. HaGop npoueccopHbIX MHCTPYKLUN

B nmaHHOM pazzene ommcaHbl IPOLECCOPHBIE WHCTPYKLMH, HWCIIOJHEHHE KOTOPHIX 00ecredrBaeT
Mukponponeccop 1801BM1A, a Taxke mNOCIEIOBATENBHOCTH MHKPOAJIPECOB M BBHINONHSAEMbIE BHYTPEHHUE
JeHCcTBUS MUKPONPOTrpaMMHOro aBToMara. Ilpu omucaHMM KOJUPOBKH MHCTPYKIMHA MCHOJIB30BAHBI CIIEAYIOIINE

0003HaYeHHS:
r HOMep perucrpa ooduiero HazHaueHus 0-7
dd | 6-6uToBOC MOJNIEC ampecaly MPUEMHHKA, CTapIuie 3 6uTa MeToI, Miaume 3 GuTa HOMEp perucTpa
SS | 6-OuTOBOE MOJIEC a/ipecaly MpUEeMHHUKA, cTapmue 3 Outa Meto], Miiaamue 3 6ura HoMep perucTpa
X | IIpousBonbHast BockMepuuHas U pa
nzvc | 4-6utoBoe 1mose (IaroB B HHCTPYKIHSI MAHHUITYIIINAN apru(pMeTHIecKuMH (raraMmu
uu | 6-0mTOBOE OE33HAKOBOE IIEJIOE
bb | 8-OuroBoe 3HaKOBOE MOJIE, 331aET CMEICHHE YCIOBHOTO IIEpexoaa
nn | 8-6uroBoe Oe33HAKOBOE ITOJIE
KonupoBanue METOZOB afpecaliiiy B MOJISX HCTOYHUKA U IPHEMHHKA
0 Rn [psimast perucTpoBasi, oriepaH]| HEMOCPEICTBEHHO B peructpe Rn
1 @Rn Kocsennas, B peructpe Rn HaxomuTcs ajpec onepania
2 (Rn)+ #HE ABTOMHKpEMEHTHas, B peructpe Rn HaxomgurTcs azapec omepanaa, Iocie W3BICYCHUS
JTAaHHBIX 13 MaMATH perucTp Rn Oyzaer yBenudeH Ha | g GalTOBBIX omeparuii u Ha 2 s
CJIOBHBIX OIlepanuil
3 | @(Rn)+ | @#E | ABTOMHKpEeMEHTHasi KOCBEHHas, B perucTpe Rn HaxomuTcs ajpec ykasaTens Ha OMEpaHi,
MOCJIe W3BJICUCHUS yKa3aTels U3 MaMsATH perucTp Rn Oyzaer yBenmueH Ha 2
4 -(Rn) ABTOJIEKpeMEHTHas, B peructpe Rn HaxoauTcs anpec onepania, 10 U3BICUCHUS JAHHBIX U3
naMsaTH perucTp Rn ymenbinaercs Ha 1 it OaiTOBBIX omepauuii M Ha 2 JJisl CIOBHBIX
onepanui
5| @-(Rn) ABTOIEKpEMEHTHAsE KOCBEHHas1, B pericTpe Rn HaxoauTCs ajpec ykasaress Ha onepaH., 10
M3BJICYEHHS yKa3aTelsl U3 MaMsTH peructp Rn ymeHbinaercs Ha 2
6 | E(Rn) E WunekcHas, aapec onepaH/ia BEIYUCISIETCS Kak cymMa 16-0utHoro cMemrenus E u perucrpa
Rn
7 | @E(Rn) | @E | UnnekcHas KOCBeHHas, aipec yKa3aTess Ha ONepaH/ BBIYMCIACTCS Kak cymma 16-0UTHOrO
cmemenus E u peructpa Rn

Kon uncrpykuuun

Mmuemonnka | NZVC | Onucanne

0000004

HALT * Ilepexon B mynbToBOH pexxkuM. KoJ UCKIIOUEHHS 3alUCBHIBAETCS B

MCIR u nanee Mcroib3yeTcsl LEMoYka MHUKPOKojAa Uit 00paboTku
UCKJTIOUEHUH MyJIbTOBOIO PexUMa

0l: MCIR = 011,, VSEL = 1011,
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Kox unctpyxuun

MHuemoHuKa

NZVC

Omnucanue

01l: core exception (1600024)

000001

WAIT

OskuaHue IpephIBaHus, MUKPOIPOrPAMMHBIN aBTOMAT HUKIHYECKH
ompanmMBaetT OJOK MpepbIBaHUH, M0 BO3HHUKHOBCHHUS MPEPHIBAHUS
wm copoca 6urta WCPU 3anmucklo B perucTp ynpasieHHs BHEIIHIM
areHTOM.

PC ykassiBaeT Ha cienywmy 3a WAIT wuHCTpyKIHIO, eciu
00paboTyMK TpepblBaHMs HE UW3MEHUT ajpec BO3Bpara TO
UCTIOJIHEHHUE MPOAOIDKHUTCA co crenyromei 3a WAIT HHCTpYKITHH.

VYcranosneHHbl 6uT T HEe NPUBOIUT K HEMEJIEHHOMY BBIXOIY W3
peXuMa OXUAAHMSA, €CIU HET aKTUBHBIX HE3aMacCKUPOBAHHBIX
anmapaTHbIX MpPEephIBaHUH, II03BONIAA BBIMOIHUTECS HHCTPYKIHH
WAIT npenycMOTpeHHBIM CIIOCOO0M

0l: PC = PC + 2

37: MCIR = 000,, set WCPU

0l: MCIR poll

0l: if (MCIR !'= 000,) exception/interrupt

000002¢

RTI

Bosepar u3 mpepeBanusi. PC = (SP)+, PSW = (SP)+, crapumii
Oaiir PSW oOHynsieTcs, 3HAueHHE 3arpyKEHHOE U3 CTeKa
UTHOPUPYETCSI

0l: A = SP, word read start, SP = SP + 2
38: wait read, PC = Q
39: A = SP, read start, SP = SP + 2
6B: PSW = Q
2F: PSW = PSW & ~1774004
if (T)
36: MCIR = 101,, VSEL = 0011,
0l: user exception (000014y)
else
37: MCIR poll, A = PC
IR cmd load start, PC = PC + 2
01l: wait read, next instruction

0000034

BPT

Wuctpykuns BPT, 3anmceiBaeT KOA MCKITIOUEHHS] HEMOCPEICTBEHHO
B MCIR u nepecrapryer ucnosinenue ¢ aapeca 01, ompoc Giioka
NpepbIBaHUl HE 3allyCcKaeTcs, HauHeTCss 00paboTKa MCKITIOUYEHHS 110
BekTopy 000014g B MOMB30BATEIECKOM PEKUME

0l: MCIR = 101,, VSEL = 0011,
01l: user exception (000014g)

0000044

10T

Wuerpykuus 10T, 3anuchiBaeT Ko HCKIIOYEHHS HETOCPEICTBEHHO B
MCIR wu nepecrapryer ucnojneHue c¢ anpeca 01, ompoc OGiioka
TpephIBAHUI HE 3aITyCKaeTCsl, HaUHEeTCsI 00paboTKa MCKITFOUEHHUS 0
Bektopy 000020g B 110I630BATEIIECKOM PEIKUME

0l: MCIR = 101,, VSEL = 0001,
01l: user exception (000020g)
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Konx unctpykuuu | Muemonuka | NZVC

Omnucanue

0000054 RESET -

COpoc BHEHmIHHUX ycrpoiicts, Ha Beixoze NINIT dopmupyercs
AKTHBHBIN CUTHAJI HU3KOTO YPOBHS JUIUTENbHOCTRIO 224 TakTa CLC,
3aTeM CHUTHaJl JICaKTHBUPYETCS M CHOBA BBIAEpKUBaeTcs naysa 224
takta CLC. /laHHBIN curHai taxke nHHUIManu3upyetr BE-taiimep u
JIETEKTOPbI ()POHTOB BHELIHUX HPEPHIBAHHH.

Mukponporpamma aktuBupyer curHan NINIT, szarem B R12
3anuckiBaeTcs 3HaueHue 340g, MOTOM B LIUKJIE BEIYUTAETCS MO 2, IpU
noctwkenun HyneBoro 3HadueHus NINIT neakruBupyercs, B R12
cHOBa 3aHocuTcs 3HaueHue 340g W MK BBHIUMTAHUS TOBTOPSETCA,
MO0 JOCTH)KCHHU HYJIEBOIO 3HAYEHHUS TMPOUCXOAUT TMepexoa K
CleNyIoled HHCTPYKIIUU

01:
36:
37:
37:
36:
37:
11:

MCIR = 010,,
R12 = 3404
while ! (FR Z) R12 =
INIT reset, MCIR =
36: R12 = 3404
while ! (FR Z) R12 =
next instruction

INIT set

R12 - 2
110,

R12 - 2

0000064 RTT *

Bosspar u3 mpepeiBanus. PC = (SP)+, PSW = (SP)+, crapuii
Oaiir PSW oOHynseTcs, 3HaueHHWe 3arpyKeHHOE U3 CTeKa
urHopupyercs. [lociie MCHONHEHHs 3aJep)KHBacT BO3HUKHOBEHHE
UCKIfoUeHns 1mo oOuty T (ecam oH ycraHOBIeH B cioBe PSW
U3BIICKAEMOM M3 CTEKa) HA OJTHY HHCTPYKIHIO

0l: A = SP,
38: wait read,
39: A = SP,
6B: PSW = Q
2F: PSW = PSW &
if

word read start, SP = SP + 2

PC = Q
read start,

SP = SP + 2

~1774004

36: A PC, IR cmd preload start,
PC = PC + 2

wait read

next instruction

OA:

01:
else

37: A = PC, IR cmd load start,
PC = PC + 2
wait read,

01: next instruction

0000074 MFPT -

HCI[OHYCTI/IMaH KOMaH/1a

01l: user exception (000010g)

0000104
0000114
0000124
0000134

START *

Bo300HOBIICHHE WCHONHEHHS II0JIB30BATEILCKOM IMPOrpaMMbl U3
nynbToBoro pexxuma, PC u PSW Gepyrcst u3 Bekropa 177674, Our
3 B peructpe 177716g cOpaceiBaeTCsl TOCIEC YTCHUS IAHHBIX H3
BEKTOpa,  TaKk  INPOUCXOAWUT  IEPEKIIOYEHHE  HaMsiTH B
“NOJB30BATENBCKUIN PEXUM”
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Konx unctpykuuun | Muemonuka | NZVC | Omucanue
0l: R12 = 177676g, A = R12
2F: R12 = R12 - 2, A = R12, word read
2E: wait read, PC = Q
2D: R12 = R12 + 2, A = R12, word read
2C: wait read, PSW = Q
2B: R12 = 17771653, A = R12, start rmw
2A: wait read, Q &= ~10g, modified write
11: next instruction
000014, STEP * Bo300HOBIICHIE HCHOMHEHUS TOJH30BAaTEILCKOM IMPOTpaMMBl U3
0000154 mynsToBoro pexrnma, PC u PSW 6epyrcs u3 Bekropa 1776743, 6ut
0000164 3 B peructpe 177716g cOpaceiBaeTCs TOCIIE YTCHHS NAHHBIX W3
0000174 BEKTOpa, TaK  MPOUCXOMUT  TEPEKIIOYCHHE  MaMSATH B
“MOJIb30BATENbCKUI pEXKUM™
0l: R12 = 1776765, A = R12
2F: R12 = R12 - 2, A = R12, word read
2E: wait read, PC = Q
2D: R12 = R12 + 2, A = R12, word read
2C: wait read, PSW = Q
2B: R12 = 1777163, A = R12, start rmw
2A: wait read, Q &= ~10g, modified write
7A: A = PC, word read, PC = PC + 2
6A: wait read
0l1: next instruction
00002xg - Henonyctumas xomanna
88882?: 01l: user exception (000010g)
00005xg
00006xg
00007xg
0001ddg JMP dd - BesycnoBubiii niepexosa, PC mpucBauBaeTcsi 3HAUY€HHE HCTOYHHUKA.
IMonbiTka wucnonnenus wuHcTpykimu JMP ¢ komoMm anpecarun
npueMHuKa ( 3anMChIBaeT KOJA MCKIIOYEHUsS] HEMOCPEACTBEHHO B
MCIR u mnepecrapryer ucnonnenue c anpeca 01, ompoc Oioka
NpephIBaHUN HE 3allycKaeTcs, HauHeTcss 00paboTKa MCKITIOYEHUS 110
BekTopy 0000045 B OTB30BATEIILCKOM PEKUME
if (dd address mode == 0)
01: MCIR = 101,, VSEL = 0100,
01l: user exception (000004g)
else
01l: MCIR = 100,
switch (dd address mode)
case 0: Rd
45: user exception (000010g)
case 1: @Rd
45: R12 = Rd
case 2: (Rd)+
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Konx unctpykuuun | Muemonuka | NZVC | Omucanue
45: Rd = Rd + 2
55: R12 = Rd - 2
case 3: @(Rd)+
45: A = Rd, word read start, Rd = Rd + 2
4D: wait read, R12 = Q
case 4: -(Rd)
45: Rd = Rd - 2
55: R12 = Rd
case 5: @-(Rd)
45: Rd = Rd - 2, A = Rd, word read start
4D: wait read, R12 = Q
case 6: E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q
case 7: @E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q, A = R12
word read start
4D: wait read, R12 = Q
48: Q = Q
32: PC = R12
11: next instruction
00020rg RTSr - Bosspar u3 mommporpammel. PC = Rr, Rr = *SP, SP = SP+2
01l: MCIR = 011,
50: R12 = Rr & 177777¢
33: PC = R12
15: A = SP, word read start, SP = SP + 2
40: wait read, Rr = Q
11: next instruction
00021xg - Henonyctumast komanaa
888;;?2 0l: user exception (000010g)
000240g | nzve CL nzvc * CopaceiBaer apupmerndeckue ¢iarn B ciioBe cocTosiHus PSW
COMJIACHO YCTaHOBJICHHBIM OHMTaM B IOJie NZVC KOJa Omepaiuu
0002404 NOP - 0l: A = PC, IR preload start
0002414 CLN 0--- 0l: PC = PC + 2, word read start
0002424 CLz -0-- 37: R12 = IR[3:0]
0002444 CLV --0- 36: PSW = PSW & ~R12, MCIR poll
0002504 CLC ---0 0l: wait read, next instruction
0002574 CCC 0000
000260g | nzve SE nzvc * YcranapnuBaer apudmernueckue Quard B cioBe coctostausi PSW
COTJIACHO YCTAHOBJICHHBIM OWUTaM B T0Jie NZVC KOja OTepanun
000260¢ NOP - 0l: A = PC, IR preload start
0002614 SEN 1--- 0l: PC = PC + 2, word read start
0002624 SEZ -1-- 37: R12 = IR[3:0]
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Konx unctpykuuun | Muemonuka | NZVC | Omucanue

000264, SEV --1- 36: PSW = PSW | R12, MCIR poll
0002704 SEC ---1 0l: wait read, next instruction
000277 SCC 1111

0003dds SWAB dd **00 OO6MeH 6aliTOB B CJIOBE MPHEMHHUKA

tmp = dd, tmp = (tmp << 8) | (tmp >> 8), dd = tmp,
N =dd[7], Z=(dd[7:0] ==0),C=0,V=0

if (dd address mode == 0)

0l: A = PC
IR preload start, word read start
if (dd register == PC)
0l: PC = PC + 2
50: Rd = (Rd >> 8) | (Rd << 8)

51: R12 = Rd & ~1774004, set NZVC
11: next instruction

else
0l: R12 = PC + 2
50: Rd = (Rd >> 8) | (Rd << 8)

51: R12 = Rd & ~1774005, assign NZVC,
MCIR poll, wait read
01: next instruction
0l: MCIR = 111,
switch (dd address mode)
case 0: Rd
45: user exception (000010)
case 1: @Rd

45: A = Rd, R12 = Rd, word rmw start
case 2: (Rd)+
45: A = Rd, Rd = Rd + 2, word rmw start
55: R12 = Rd - 2
case 3: @(Rd)+
45: A = Rd, word read start, Rd = Rd + 2

4D: wait read, R12 = Q,
A = Q, word rmw start
case 4: - (Rd)
45: Rd = Rd - 2, A
55: R12 = Rd
case 5: @-(Rd)
45: Rd = Rd - 2, A = Rd, word read start
4D: wait read, R12 = Q
A = Q, word rmw start
case 6: E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q,

Rd, word rmw start

A = R12, word rmw start
case 7: @QE(Rd)
45: A = PC, word read start, PC = PC + 2

4C: wait read, R12 = Rd + Q, A = R12
word read start
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Konx unctpykuuun | Muemonuka | NZVC | Omucanue
4D: wait read, R12 = Q,
A = Rd, word rmw start
48: wait read, Q = (Q >> 8) | (0 << 8),
modified data write
37: R12 = byte Q, assign NzZVC
11: next instruction
0004bbg BR bb - BesycnoBublii mepexon B mpexpenax -128..+128 cmoB ot 6a3oBoro
aapeca wuHCTpyknmu (“.”). 8-OMTOBOE TOJE€ CMEIICHHS B KOJC
HHCTPYKLIMU YMHOXKAaeTcd Ha 2 M 3HAKOBO pacummpsiercs 1o 16 6ut
O cTapuiemMy OuTy
01l: MCIR = 010,
7B: PC = PC + sign extended(IR[7:0]*2)
11: next instruction
0010bbg BNE bb - IMepexon eciu Z==0
01l: MCIR = 010,
TB: 1f (Z==0)
PC = PC + sign extended (IR[7:0]*2)
else
R12 = PC + sign extended(IR[7:0]%*2)
11: next instruction
0014bbg BEQ bb - IMepexon ecmu Z==1
01l: MCIR = 010,
TB: 1f (Z
PC = PC + sign extended (IR[7:0]*2)
else
R12 = PC + sign extended(IR[7:0]%*2)
11: next instruction
0020bbg BGE bb - IMepexon eciu (N V) ==
0l: MCIR = 010,
7B: if ' (N ~ V)
PC = PC + sign extended (IR[7:0]*2)
else
R12 = PC + sign extended(IR[7:0]*2)
11: next instruction
0024bbg BLT bb - IMepexoxn eciu (N A V) ==
0l: MCIR = 010,
7B: if (N ©~ V)
PC = PC + sign extended (IR[7:0]%*2)
else
R12 = PC + sign extended(IR[7:0]*2)
11: next instruction
0030bbg BGT bb - Iepexoxn ecmu (Z | (N~ V)) ==
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Konx unctpykuuun | Muemonuka | NZVC | Omucanue
01l: MCIR = 010,
TB: if !'(z | (N ~ V))
PC = PC + sign extended (IR[7:0]%*2)
else
R12 = PC + sign extended (IR[7:0]*2)
11: next instruction
0034bbg BLE bb - IMepexom eciur (Z | (NAV)) ==1
01: MCIR = 010,
7B: if (Zz2 | (N ~ V))
PC = PC + sign extended (IR[7:0]%*2)
else
R12 = PC + sign extended (IR[7:0]*2)
11: next instruction
004rddg JSRr, dd - BbI30B MOANPOrpaMMBbI, YKa3aHHBIH PETHCTP COXPAHSETCS B CTEKe,

PC 3ammceiBaeTcss B pErucTp © 3aTeM IIOJydaeT 3HAYCHUC
npueMHuka. llombITka wmcmomHeHWss WHCTpyKimu JSR ¢ komom
agpecanny  npueMHHMKa (0 3amMCBHIBAET  KOA  HMCKIFOUCHHMS
HerocpenctBeHHO B MCIR u mepecraptyer ucmonHeHHe C agpeca
01, ompoc Groka pephIBaHUN HE 3aITycKaeTcs, HauHeTCsl 00paboTKa
uckroueHus mo Bekropy 000004 B MOIH30BATEIIECKOM PEKUME

If (dd address mode == 0)
0l: MCIR = 101,, VSEL = 0100,;
01l: user exception (000004g)
else
0l: MCIR = 100,
switch (dd address mode)
case 0: Rd
45: user exception (000010g)
case 1: (@Rd
45: R12 = Rd
case 2: (Rd)+
45: Rd = Rd + 2
55: R12 = Rd - 2
case 3: @(Rd)+
45: A = Rd, word read start, Rd = Rd + 2
4D: wailt read, R12 = Q
case 4: -(Rd)
45: Rd = Rd - 2
55: R12 = Rd
case 5: @-(Rd)
45: Rd = Rd - 2, A = Rd, word read start
4D: wait read, R12 0
case 6: E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wailt read, R12 = Rd + Q
case 7: @QE(Rd)
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45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q, A = R12
word read start
4D: wait read, R12 = Q
48: Q = Q
37: SP = SP - 2, A = SP, word write start
27: Rr = Rr & 177777, Q = Rr, write data
26: Rr = PC
32: PC = R12
11: next instruction
0050dds CLR dd 0100 [prcBOCHNE TPHUEMHHKY HYJIEBOTO 3HAUCHHSI
dd=0,v=0,C=0,N=0,Z2=1
if (dd address mode == 0)
0l: A = PC
IR preload start, word read start
if (dd register == PC)
0l: R12 = PC + 2
31: MCIR = 101,
49: PC = 000000g, assign NZVC
11: next instruction
else
0l: PC = PC + 2
31: MCIR = 101,
49: Rd = 000000g, assign NZVC,
MCIR poll, wait read
01: next instruction
else
0l: MCIR = 111,
switch (dd address mode)
case 0: Rd
45: user exception (000010g)
case 1: (@Rd
45: A = Rd, R12 = Rd, word rmw start
case 2: (Rd)+
45: A = Rd, Rd = Rd + 2, word rmw start
55: R12 = Rd - 2
case 3: @(Rd)+
45: A = Rd, word read start, Rd = Rd + 2
4D: wait read, R12 = Q,
A = Q, word rmw start
case 4: - (Rd)
45: Rd = Rd - 2, A = Rd, word rmw start
55: R12 = Rd
case 5: @-(Rd)
45: Rd = Rd - 2, A = Rd, word read start
4D: wait read, R12 = Q
A = Q, word rmw start
case 6: E(Rd)
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45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q,
A = R12, word rmw start
case 7: (@E(Rd)
45: A = PC, word read start, PC PC + 2
4C: wait read, R12 = Rd + Q, A = R12
word read start
4D: wait read, R12 = Q,
A = Rd, word rmw start
48: wait read, Q = 000000g, assign NZVC
modified data write
11: next instruction

0051dds COM dd **01 [To6uTOBOC MHBEPTUPOBAHUE OTIEPAH/IA
dd =~dd, V=0, C=0, N=dd[15], Z = (dd==0)

if (dd address mode == 0)

0l: A = PC
IR preload start, word read start
if (dd register == PC)

0l: R12 = PC + 2
31: MCIR = 101,
49: PC = PC ~ 1777774, assign NZVC
11: next instruction
else
0l: PC = PC + 2
31: MCIR = 101,
49: Rd = Rd ~ 177777¢, assign NZVC,
MCIR poll, wait read
0l: next instruction
else
0l: MCIR = 111,
switch (dd address mode)
case 0: Rd
45: user exception (000010g)
case 1: (@Rd

45: A = Rd, R12 = Rd, word rmw start
case 2: (Rd)+
45: A = Rd, Rd = Rd + 2, word rmw start
55: R12 = Rd - 2
case 3: @(Rd)+
45: A = Rd, word read start, Rd = Rd + 2

4D: wait read, R12 = Q,
A = Q, word rmw start
case 4: - (Rd)
45: Rd = Rd - 2, A
55: R12 = Rd
case 5: @-(Rd)
45: Rd = Rd - 2, A = Rd, word read start
4D: wait read, R12 = Q

Rd, word rmw start
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A = Q, word rmw start
case 6: E(Rd)
45: A = PC, word read start, PC
4C: wait read, R12 = Rd + Q,
A = R12, word rmw start
case 7: (@E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q, A = R12
word read start
4D: wait read, R12 = Q,
A = Rd, word rmw start
48: wait read, Q = Q ~ 177777g, assign NZVC
modified data write
11: next instruction

PC + 2

0052dds INC dd Fkk [pubasieHue 1 K omepaHIy
dd =dd + 1, assign V, N = dd[15], Z = (dd==0)
(axrryecku V ycranosutcs, ecnu dd 661 paBen 077777

if (dd address mode == 0)

0l: A = PC
IR preload start, word read start
if (dd register == PC)

0l: R12 = PC + 2
31: MCIR = 101,
49: PC = PC + 1, assign NzV
11: next instruction
else
0l: PC = PC + 2
31: MCIR = 101,
49: Rd = Rd + 1, assign NZzV,
MCIR poll, wait read
01: next instruction
else
0l1: MCIR = 111,
switch (dd address mode)
case 0: Rd
45: user exception (000010g)
case 1: (@Rd
45: A = Rd, R12 = Rd, word rmw start
case 2: (Rd)+
45: A = Rd, Rd = Rd + 2, word rmw start
55: R12 = Rd - 2
case 3: @(Rd)+
45: A = Rd, word read start, Rd = Rd + 2
4D: wait read, R12 = Q,
A = Q, word rmw start
case 4: - (Rd)
45: Rd = Rd - 2, A = Rd, word rmw start
55: R12 = Rd
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case 5: @-(Rd)
45: Rd = Rd - 2, A = Rd, word read start
4D: wait read, R12 = Q
A = Q, word rmw start
case 6: E(Rd)
45: A = PC, word read start, PC
4C: wait read, R12 = Rd + Q,
A = R12, word rmw start
case 7: @E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q, A = R12
word read start
4D: wait read, R12 = Q,
A = Rd, word rmw start
48: wait read, Q = Q + 000001g, assign NzZV
modified data write
11: next instruction

PC + 2

0053dds DEC dd Hkk Beruntanue 1 u3 onepanza
dd =dd + 177777, assign V, N = dd[15], Z = (dd==0)
(axrudecku V ycranosutcs, ecnu dd 661 paBen 1000004

if (dd address mode == 0)

0l: A = PC
IR preload start, word read start
if (dd register == PC)

0l: R12 = PC + 2
31: MCIR = 101,
49: PC = PC - 1, assign NzV
11: next instruction
else
0l: PC = PC + 2
31: MCIR = 101,
49: Rd = Rd - 1, assign NZV,
MCIR poll, wait read
0l: next instruction
else
0l1: MCIR = 111,
switch (dd address mode)
case 0: Rd
45: user exception (000010g)
case 1: (@Rd

45: A = Rd, R12 = Rd, word rmw start
case 2: (Rd)+
45: A = Rd, Rd = Rd + 2, word rmw start
55: R12 = Rd - 2
case 3: @(Rd)+
45: A = Rd, word read start, Rd = Rd + 2

4D: wait read, R12 = Q,
A = Q, word rmw start

91




OpHokpucTanbHblii Mukponporeccop K1801BM1 Version: 11

Texuuueckoe omnucaHue Date: 17-Jun-2018

Copyright by 1801BM1@gmail.com

Konx unctpykuuun | Muemonuka | NZVC | Omucanue

case 4: -(Rd)
45: Rd = Rd - 2, A = Rd, word rmw start
55: R12 = Rd
case 5: @-(Rd)
45: Rd = Rd - 2, A = Rd, word read start
4D: wait read, R12 = Q
A = Q, word rmw start
case 6: E(Rd)
45: A = PC, word read start, PC
4C: wait read, R12 = Rd + Q,
A = R12, word rmw start
case 7: @E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q, A = R12
word read start
4D: wait read, R12 = Q,
A = Rd, word rmw start
48: wait read, Q = Q - 000001g, assign NzZV
modified data write
11: next instruction

PC + 2

0054ddg NEG dd Fkkk MeHsieT 3HaK onepaHja
dd =~dd + 1, assign CV, N = dd[15], Z = (dd==0)
¢axrudecku V ycranosutcs, eciu dd 661 paBen 1000004

if (dd address mode == 0)

0l: A = PC
IR preload start, word read start
if (dd register == PC)

0l: R12 = PC + 2
31: MCIR = 101,
49: PC = 0 - PC, assign NzVC
11: next instruction
else
0l: PC = PC + 2
31: MCIR = 101,
49: Rd = 0 - Rd, assign NZVC,
MCIR poll, wait read
0l: next instruction
else
0l1: MCIR = 111,
switch (dd address mode)
case 0: Rd
45: user exception (000010g)
case 1: (@Rd
45: A = Rd, R12 = Rd, word rmw start
case 2: (Rd)+
45: A = Rd, Rd = Rd + 2, word rmw start
55: R12 = Rd - 2
case 3: @ (Rd)+
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45: A = Rd, word read start, Rd = Rd + 2
4D: wait read, R12 = Q,
A = Q, word rmw start
case 4: -(Rd)
45: Rd = Rd - 2, A = Rd, word rmw start
55: R12 = Rd
case 5: @-(Rd)
45: Rd = Rd - 2, A = Rd, word read start
4D: wait read, R12 = Q
A = Q, word rmw start
case 6: E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q,
A = R12, word rmw start
case 7: @E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q, A = R12
word read start
4D: wait read, R12 = Q,
A = Rd, word rmw start
48: wait read, Q = 000000 - Q, assign NZVC
modified data write
11: next instruction
0055ddg ADC dd Fkkk [pubasnenue k onepanay ¢uiara mepesoca C

dd =dd + C, assign CV, N = dd[15], Z = (dd==0)
(axrudecku V ycranosutcs, ecnu dd 661 paBen 077777

if (dd address mode == 0)

0l: A = PC
IR preload start, word read start
if (dd register == PC)

0l: R12 = PC + 2
31: MCIR = 101,
49: PC = PC + C, assign NzZVC
11: next instruction
else
0l: PC = PC + 2
31: MCIR = 101,
49: Rd = Rd + C, assign NZVC,
MCIR poll, wait read
0l: next instruction
else
0l1: MCIR = 111,
switch (dd address mode)
case 0: Rd
45: user exception (000010g)
case 1: @Rd
45: A = Rd, R12 = Rd, word rmw start
case 2: (Rd)+
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45: A = Rd, Rd = Rd + 2, word rmw start
55: R12 = Rd - 2
case 3: @(Rd)+
45: A = Rd, word read start, Rd = Rd + 2
4D: wait read, R12 = Q,
A = Q, word rmw start
case 4: -(Rd)
45: Rd = Rd - 2, A = Rd, word rmw start
55: R12 = Rd
case 5: @-(Rd)
45: Rd = Rd - 2, A = Rd, word read start
4D: wait read, R12 = Q
A = Q, word rmw start
case 6: E(Rd)
45: A = PC, word read start, PC
4C: wait read, R12 = Rd + Q,
A = R12, word rmw start
case 7: (@E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q, A = R12
word read start
4D: wait read, R12 = Q,
A = Rd, word rmw start
48: wait read, Q = Q + C, assign NzZVC
modified data write
11: next instruction

PC + 2

0056ddg SBC dd Fkkk Berunranue u3 onepanja iara nepenoca C
dd =dd - C, assign CV, N = dd[15], Z = (dd==0)

if (dd address mode == 0)

0l: A = PC
IR preload start, word read start
if (dd register == PC)

0l: R12 = PC + 2
31: MCIR = 101,
49: PC = PC - C, assign NZzZVC
11: next instruction
else
0l: PC = PC + 2
31: MCIR = 101,
49: Rd = Rd - C, assign NZVC,
MCIR poll, wait read
0l: next instruction
else
01: MCIR = 111,
switch (dd address mode)
case 0: Rd
45: user exception (000010g)
case 1: (@Rd
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45: A = Rd, R12 = Rd, word rmw start
case 2: (Rd)+
45: A = Rd, Rd = Rd + 2, word rmw start
55: R12 = Rd - 2
case 3: @(Rd)+
45: A = Rd, word read start, Rd = Rd + 2
4D: wait read, R12 = Q,
A = Q, word rmw start
case 4: -(Rd)
45: Rd = Rd - 2, A = Rd, word rmw start
55: R12 = Rd
case 5: @-(Rd)
45: Rd = Rd - 2, A = Rd, word read start
4D: wait read, R12 = Q
A = Q, word rmw start
case 6: E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q,
A = R12, word rmw start
case 7: (@E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q, A = R12
word read start
4D: wait read, R12 = Q,
A = Rd, word rmw start
48: wait read, Q = Q - C, assign NzZVC
modified data write
11: next instruction
0057ddg TST dd **00 VcranoBka ¢aros ycmoBuit PSW  cOOTBETCTBEHHO —OmepaHIy

C=0,V=0,N=dd[15], Z = (dd==0)
if (dd address mode == 0)

0l: A = PC

IR preload start, word read start

if (dd register == PC)
0l: R12 = PC + 2
31: MCIR = 101,
49: PC = PC & 177777g, assign NzZVC
11: next instruction

else
0l: PC = PC + 2

31: MCIR = 101,

49: Rd = Rd & 177777g, assign NzZVC,

MCIR poll, wait read
01l: next instruction
else
01: MCIR = 101,
switch (dd address mode)

case 0: Rd
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45: user exception (000010g)
case 1l: (@Rd
45: A = Rd, R12 = Rd, word read start
case 2: (Rd)+
45: A = Rd, Rd = Rd + 2, word read start
55: R12 = Rd - 2
case 3: @(Rd)+
45: A = Rd, word read start, Rd = Rd + 2
4D: wait read, R12 = Q,
A = Q, word read start
case 4: -(Rd)
45: Rd = Rd - 2, A = Rd, word read start
55: R12 = Rd
case 5: @-(Rd)
45: Rd = Rd - 2, A = Rd, word read start
4D: wait read, R12 = Q
A = Q, word read start
case 6: E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q,
A = R12, word read start
case 7: @QE(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q, A = R12
word read start
4D: wait read, R12 = Q,
A = Rd, word read start
48: wait read, Q = Q & 1777774, assign NZVC
11: next instruction

0060dds ROR dd Fokkk Kosib1ieBoii ¢/IBUT BIIPaBO, BpallaeT BCe OUTHI OTIepaH/Ia Ha OJHY
MO3UIIMIO BIPABO, CTAPIINil OUT 3arpyxaercs u3 (hjara mepeHoca,
MITA NI OUT, BBIIBUHYTHIN M3 ONEpaH/ia, 3arpykaeTcs BO (uar
nepeHoca

tmp = C, C =dd[0], dd = dd >> 1, dd[15] = tmp,

N =dd[15], Z = (dd==0), V=C~* N

if (dd address mode == 0)

0l: A = PC
IR preload start, word read start
if (dd register == PC)

0l: R12 = PC + 2
31: MCIR = 101,
49: PC = ROR(PC), assign NzVC
11: next instruction
else
0l: PC = PC + 2
31: MCIR = 101,
49: Rd = ROR(Rd), assign NZVC,
MCIR poll, wait read
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01l: next instruction
else
0l: MCIR = 111,
switch (dd address mode)
case 0: Rd
45: user exception (000010g)
case 1l: (@Rd
45: A = Rd, R12 = Rd, word rmw start
case 2: (Rd)+
45: A = Rd, Rd = Rd + 2, word rmw start
55: R12
case 3: Q(Rd)+
45: A = Rd, word read start, Rd = Rd + 2
4D: wait read, R12 = Q,
A = Q, word rmw start
case 4: -(Rd)
45: Rd = Rd - 2, A = Rd, word rmw start
55: R12 = Rd
case 5: @-(Rd)
45: Rd = Rd - 2, A = Rd, word read start
4D: wait read, R12 = Q
A = Q, word rmw start
case 6: E(Rd)
45: A = PC, word read start, PC
4C: wait read, R12 = Rd + Q,
A = R12, word rmw start
case 7: @QE(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q, A = R12
word read start
4D: wait read, R12 = Q,
A = Rd, word rmw start
48: wait read, Q = ROR(Q), assign NzZVC
modified data write
11: next instruction

Il
&

|
N

PC + 2

0061ddg ROL dd Fxkx KoJibLieBo#i CIBHUT BIIEBO, BpalaeT Bce OUTHI ONEPAHJIA HA OJIHY
MO3UIMIO BJICBO, MIIAIIIINKI OUT Tpy3uTCs U3 (pyiara nepeHoca,
BBIIBUHYTBIN CTapIInii OUT 3arpykaeTcs Bo (iar nmepeHoca
tmp = C, C =dd[15], dd = dd << 1, dd[0] = tmp,

N =dd[15], Z = (dd==0), V=C~N

if (dd address mode == 0)

0l: A = PC
IR preload start, word read start
if (dd register == PC)

0l: R12 = PC + 2

31: MCIR = 101,

49: PC = ROL(PC), assign NzZVC
11: next instruction
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else
0l: PC = PC + 2
31: MCIR = 101,
49: Rd = ROL(Rd), assign NZVC,
MCIR poll, wait read
01l: next instruction
else
0l: MCIR = 111,
switch (dd address mode)
case 0: Rd
45: user exception (000010g)
case 1: (@Rd
45: A = Rd, R12 = Rd, word rmw start
case 2: (Rd)+
45: A = Rd, Rd = Rd + 2, word rmw start
55: R12 = Rd - 2
case 3: Q(Rd)+
45: A = Rd, word read start, Rd = Rd + 2
4D: wait read, R12 = Q,
A = Q, word rmw start
case 4: - (Rd)
45: Rd = Rd - 2, A = Rd, word rmw start
55: R12 = Rd
case 5: @-(Rd)
45: Rd = Rd - 2, A = Rd, word read start
4D: wait read, R12 = Q
A = Q, word rmw start
case 6: E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q,
A = R12, word rmw start
case 7: @E(Rd)
45: A = PC, word read start, PC PC + 2
4C: wait read, R12 = Rd + Q, A = R12
word read start
4D: wait read, R12 = Q,
A = Rd, word rmw start
48: wait read, Q = ROL(Q), assign NzZVC
modified data write
11: next instruction

0062ddg

ASR dd

*kkk

ApupMeTHIECKUI CABUT BIPABO, COIEPKIMOE OTIepaH/ia
CABWTaeTcs Ha OJHY MO3HIIMIO BIIPABO, CTAPIINK (3HAKOBBIN) OUT
ocTaeTcs HEM3MEHHBIM, (Iar epeHoca TPY3UTCs COACPKUMBIM
BBIIBUHYTOTO OmTa. Onepanuio MOXKHO TPAKTOBATh Kak
LEJIOYHCIICHHOE AEIEHIE 3HAKOBOTO OIIEPaH/a Ha JiBa, C OCTATKOM,
ocTaroumMcs Bo (hare meperoca

C =dd[0], dd = dd >> 1, dd[15] = dd[14],

N =dd[15], Z = (dd==0), V=C~" N
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if (dd address mode == 0)

0l: A = PC
IR preload start, word read start
if (dd register == PC)

0l: R12 = PC + 2
31: MCIR = 101,
49: PC ASR(PC), assign NZzZVC
11: next instruction
else
0l: PC = PC + 2
31: MCIR = 101,
49: Rd = ASR(Rd), assign NZzZVC,
MCIR poll, wait read
01: next instruction

else
0l: MCIR = 111,
switch (dd address mode)
case 0: Rd
45: user exception (000010)
case 1: @Rd
45: A = Rd, R12 = Rd, word rmw start
case 2: (Rd)+
45: A = Rd, Rd = Rd + 2, word rmw start
55: R12 = Rd - 2
case 3: @(Rd)+
45: A = Rd, word read start, Rd = Rd + 2
4D: wait read, R12 = Q,
A = Q, word rmw start
case 4: - (Rd)
45: Rd = Rd - 2, A = Rd, word rmw start
55: R12 = Rd
case 5: @-(Rd)
45: Rd = Rd - 2, A = Rd, word read start
4D: wait read, R12 = Q
A = Q, word rmw start
case 6: E(Rd)
45: A = PC, word read start, PC
4C: wait read, R12 = Rd + Q,
A = R12, word rmw start
case 7: (@E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q, A = R12
word read start
4D: wait read, R12 = Q,
A = Rd, word rmw start
48: wait read, Q = ASR(Q), assign NzZVC
modified data write
11: next instruction

PC + 2
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0063ddg

ASL dd

*kk*k

Apudmeruueckuii CIBUT BICBO, COACPKUMOC ONIEPaHIa CABUIACTCS
Ha OJIHY MO3UIIMIO BJICBO, MIAIINA OUT OOHYJISETCS, BBHIIBUHYTHIN
3HAKOBBIN OUT rpy3uTcs BO Quar nepeHoca. Oneparro MOKHO
paccMaTpuBaTh KakK IIEJIOYHMCICHHOE YMHOXXCHHE OMEpaH/a Ha
JiBa

C = dd[15], dd = dd <<1, N = dd[15], Z = (dd==0), V =C AN
if (dd address mode == 0)

0l: A = PC
IR preload start, word read start
if (dd register == PC)

0l: R12 = PC + 2

31: MCIR = 101,

49: PC ASL (PC), assign NZVC
11: next instruction

else
0l: PC = PC + 2
31: MCIR = 101,
49: Rd = ASL(Rd), assign NZVC,
MCIR poll, wait read
01: next instruction
else
0l: MCIR = 111,
switch (dd address mode)
case 0: Rd
45: user exception (000010g)
case 1: @Rd
45: A = Rd, R12 = Rd, word rmw start

case 2: (Rd)+
45: A = Rd, Rd = Rd + 2, word rmw start
55: R12 = Rd - 2

case 3: @(Rd)+
45: A = Rd, word read start, Rd = Rd + 2

4D: wait read, R12 = Q,
A = Q, word rmw start
case 4: - (Rd)
45: Rd = Rd - 2, A = Rd, word rmw start
55: R12 = Rd
case 5: @-(Rd)
45: Rd = Rd - 2, A = Rd, word read start
4D: wait read, R12 Q
A = Q, word rmw start
case 6: E(Rd)

45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q,
A = R12, word rmw start
case 7: (@E(Rd)
45: A = PC, word read start, PC = PC + 2

4C: wait read, R12 = Rd + Q, A = R12
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word read start
4D: wait read, R12 = Q,
A = Rd, word rmw start
48: wait read, Q = ASL(Q), assign NzZVC
modified data write
11: next instruction

0064nng

MARK nn

VY nanenue mapametpoB u3 creka, SP = PC+2*nn, PC =R5, R5 =
(SP)+; nn uucno mapamerpos (6-6uTHOE GE33HAKOBOE TOJIE)

0l: R12 = PC + IR[5:0]%*2

37: SP = R12

36: PC = R5

39: A = SpP, SP = SP + 2, word read start
6B: wait read, R5 = Q

11: next instruction

0065xxg
0066xxg

MFPI
MTPI

HeI[OHyCTI/IMaH KOMaHJ1a

0l: user exception (000010g)

0067ddg

SXT dd

-*Q-

Pacnpoctpanenue 3Haka, ycTaHaBIuBaeT npueMHuk B 0 wiu 1777774
B 3aBHcUMOCTH OT (hiara N
dd=N?1777775: 08, Z=N,V =0

if (dd address mode == 0)
0l: A = PC
IR preload start, word read start
if (dd register == PC)

0l: R12 = PC + 2
31: MCIR = 101,
49: PC = N ? 1777774:0, assign NZV
11: next instruction
else
0l: PC = PC + 2
31: MCIR = 101,
49: Rd N ? 1777774:0, assign NZV,
MCIR poll, wait read
0l: next instruction

else
0l1: MCIR = 111,
switch (dd address mode)
case 0: Rd
45: user exception (000010g)
case 1: (@Rd
45: A = Rd, R12 = Rd, word rmw start
case 2: (Rd)+
45: A = Rd, Rd = Rd + 2, word rmw start
55: R12 = Rd - 2
case 3: @(Rd)+
45: A = Rd, word read start, Rd = Rd + 2
4D: wait read, R12 = Q,
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A = Q, word rmw start
case 4: -(Rd)

45: Rd = Rd - 2,

55: R12 = Rd
case 5: @-(Rd)

45: Rd = Rd - 2, A = Rd,

4D: wait read, R12 = Q

A = Q, word rmw start
case 6: E(Rd)

45: A = PC, word read start,

4C: wait read, R12 = Rd + Q,

A = R12, word rmw start
case 7: @E(Rd)
45: A = PC,
4C: wait read, R12 =

word read start
4D: wait read, R12 = Q,

A = Rd, word rmw start
wait read, Q = N?177777g :0,
modified data write
next instruction

A = Rd, word rmw start

word read start

PC + 2

PC =

PC + 2
R12

word read start, PC =
Rd + Q, A =

48: assign NZV

11:

007xxXg

Henonyctumas komanaa

0l: user exception (000010g)

01ssddg

MOV ss, dd

**()-

[IpucBoeHHe MpUEMHUKY 3HAYEHUSI HICTOYHHUKA
dd =ss, V =0, N =dd[15], Z = (dd==0)
if (dd address mode == 0)
(ss address mode == 0)
0l: A = PC
IR preload start, word read start
if (ss register == PC) ||
(dd register == PC)
0l: R12 = PC + 2
58: Rd = Rs, assign NzZV
11: next instruction
else
01:
58:

&&

PC =
Rd =
MCIR

PC + 2
Rs, assign NZV
poll, wait read
else
01: MCIR = 011,
switch (ss address mode)
case 0: Rs
47: R12 =
5A: R11 =
case 1: @Rs
47: A = Rs, R12 = Rs,
04: wait read, R11 = Q

word read start
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case 2: (Rs)+
47: A = Rs, Rs = Rs + 2, word read start
04: wait read, R11 = Q
case 3: @(Rs)+
47: A = Rs, word read start, Rs = Rs + 2
4E: wait read, R12 = Q,
A = Q, word read start
04: wait read, R11 @)
case 4: -(Rs)
47: Rs = Rs - 2, A = Rs, word read start
04: wait read, R11 @)
case 5: @-(Rs)
47: Rs = Rs - 2, A = Rs, word read start
4E: wait read, R12 Q
A = Q, word read start
04: wait read, R11l = Q
case 6: E(Rs)
47: A = PC, word read start, PC = PC + 2
46: wailt read, R12 = Rs + Q,
A = R12, word read start
04: wait read, R11l = Q
case 7: @QE (Rs)
47: A = PC, word read start, PC = PC + 2
46: wait read, R12 = Rs + Q, A = R12
word read start
4E: wait read, R12 = Q,
A = Q, word read start
04: wait read, R11l = Q

if (dd address mode == 0)
if (dd register == 7)
30: A = PC, R12 = PC+2, IR preload start
word read start
59: Rd = R11, assign NVZ
11: next instruction
else
30: A= PC, PC = PC + 2, IR preload start
word read start
59: Rd = R11, assign NVZ, MCIR poll
01l: next instruction
else
switch (dd address mode)
case 0: Rd
45: user exception (000010g)
case 1: (@Rd

45: A = Rd, R12 = Rd, word write start
case 2: (Rd)+

45: A = Rd, Rd = Rd + 2, word write

55: R12 = Rd - 2
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case 3: @(Rd)+
45: A = Rd, word read start, Rd = Rd + 2
4D: wait read, R12 = Q,
A = Q, word write start
case 4: -(Rd)
45: Rd = Rd - 2, A = Rd, word write
55: R12 = Rd
case 5: @-(Rd)
45: Rd = Rd - 2, A = Rd, word read start
4D: wait read, R12 = Q
A = Q, word write start
case 6: E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q,
A = R12, word write start
case 7: @E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q, A = R12
word read start
4D: wait read, R12 = Q,
A = Rd, word write start
48: R12 = R11, Q = R11l, data write
19: Q = Q, assign NzZV
11: next instruction
02ssddg CMP ss, dd | **** Beruncnenue pasnoctu (SS — dd) 6e3 coxpaHeHus pe3yabrara B

MpUEeMHHUKe, ycTaHOBKa (1aroB PSW o pe3ynbratam BBIYHUCICHUIA.
Onepanus He U3MEHSET UCXOHBIX onepanaoB. [TopsaaoKk BEIYUTAHHS
oTiimyaetcs ot koMman el SUB.

tmp =ss + (~dd + 1), assign CV, N = tmp[15], Z = (tmp==0)

if (dd address mode == 0) &&
(ss address mode == 0)
0l: A = PC
IR preload start, word read start
if (ss register == PC) ||
(dd register == PC)

0l: R12 = PC + 2

58: R12 = Rs - Rd, assign NzZVC
11: next instruction
else
0l: PC = PC + 2
58: R12 = Rs - Rd, assign NzZVC
MCIR poll, wait read
else
0l: MCIR = 001,
switch (ss address mode)
case 0: Rs

47: R12 Rs
5A: R11 = Rs
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case 1: @Rs
47: A = Rs, R12 = Rs, word read start
04: wait read, R11 = Q
case 2: (Rs)+
47: A = Rs, Rs = Rs + 2, word read start
04: wait read, R11 = Q
case 3: @(Rs)+
47: A = Rs, word read start, Rs = Rs + 2
4E: wait read, R12 = Q,
A = Q, word read start
04: wait read, R11l = Q
case 4: -(Rs)
47: Rs = Rs - 2, A = Rs, word read start
04: wait read, R11l = Q
case 5: @-(Rs)
47: Rs = Rs - 2, A = Rs, word read start
4E: wait read, R12 = Q
A = Q, word read start
04: wait read, R11l = Q
case 6: E(Rs)
47: A = PC, word read start, PC = PC + 2
46: wailt read, R12 = Rs + Q,
A = R12, word read start
04: wait read, R11l = Q
case 7: @QE (Rs)
47: A = PC, word read start, PC = PC + 2
46: wait read, R12 = Rs + Q, A = R12
word read start
4E: wait read, R12 = Q,
A = Q, word read start
04: wait read, R11l = Q
if (dd address mode == 0)
if (dd register == 7)
30: A = PC, R12 = PC+2, IR preload start
word read start
59: Rd = R11, assign NVZ
11: next instruction
else
30: A= PC, PC = PC + 2, IR preload start
word read start
59: Rd = R11, assign NVZ, MCIR poll
01: next instruction
else
switch (dd address mode)
case 0: Rd
45: user exception (000010g)
case 1: @Rd
45: A = Rd, R12 = Rd, word read start
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case 2: (
45: A = Rd, Rd = Rd + 2, word read
55: R12 = Rd - 2
case 3: @(Rd)+
45: A = Rd, word read start, Rd = Rd + 2
4D: wait read, R12 = Q,
A = Q, word read start
case 4: -(Rd)
45: Rd = Rd - 2, A = Rd, word read
55: R12 = Rd
case 5: @-(Rd)
45: Rd = Rd - 2, A = Rd, word read start
4D: wait read, R12 = Q
A = Q, word read start
case 6: E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q,
A = R12, word read start
case 7: (@E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q, A = R12
word read start
4D: wait read, R12 = Q,
A = Rd, word read start
48: wait read, R12 = R11 - Q, assign NZVC
19: Q = Q, assign NzZV
11: next instruction

03ssddg BIT ss, dd **0- [TpoBepka OUTOB MPHUEMHHUKA [0 MACKE HCTOYHHUKA
tmp =ss & dd, V =0, N =tmp[15], Z = (tmp==0)

if (dd address mode == 0) &&
(ss address mode == 0)
0l: A = PC
IR preload start, word read start
if (ss register == PC) ||
(dd register == PC)

0l: R12 = PC + 2
58: R12 = Rs & Rd, assign NZV
11: next instruction
else
0l: PC = PC + 2
58: R12 = Rs & Rd, assign NZV
MCIR poll, wait read
else
0l: MCIR = 001,
switch (ss address mode)
case 0: Rs
47: R12 Rs
5A: R11 = Rs

106




OmHokpucTanbHBIN MUKpomporieccop K1801BM1

Version: 1.1

TexHuyeckoe onmucaHue

Date: 17-Jun-2018

Copyright by 1801BM1@gmail.com

Konx unctpykuuun | Muemonuka | NZVC | Omucanue
case 1: @Rs
47: A = Rs, R12 = Rs, word read start
04: wait read, R11 = Q
case 2: (Rs)+
47: A = Rs, Rs = Rs + 2, word read start
04: wait read, R11 = Q
case 3: @(Rs)+
47: A = Rs, word read start, Rs = Rs + 2
4E: wait read, R12 = Q,
A = Q, word read start
04: wait read, R11l = Q
case 4: -(Rs)
47: Rs = Rs - 2, A = Rs, word read start
04: wait read, R11l = Q
case 5: @-(Rs)
47: Rs = Rs - 2, A = Rs, word read start
4E: wait read, R12 = Q
A = Q, word read start
04: wait read, R11l = Q
case 6: E(Rs)
47: A = PC, word read start, PC = PC + 2
46: wailt read, R12 = Rs + Q,
A = R12, word read start
04: wait read, R11l = Q
case 7: @QE (Rs)
47: A = PC, word read start, PC = PC + 2
46: wait read, R12 = Rs + Q, A = R12
word read start
4E: wait read, R12 = Q,
A = Q, word read start
04: wait read, R11l = Q
if (dd address mode == 0)
if (dd register == 7)
30: A = PC, R12 = PC+2, IR preload start
word read start
59: Rd = R11, assign NVZ
11: next instruction
else
30: A= PC, PC = PC + 2, IR preload start
word read start
59: Rd = R11, assign NVZ, MCIR poll
01: next instruction
else
switch (dd address mode)
case 0: Rd
45: user exception (000010g)
case 1: @Rd
45: A = Rd, R12 = Rd, word read start
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case 2: (Rd)+
45: A = Rd, Rd = Rd + 2, word read
55: R12 = Rd - 2
case 3: @(Rd)+
45: A = Rd, word read start, Rd = Rd + 2
4D: wait read, R12 = Q,
A = Q, word read start
case 4: -(Rd)
45: Rd = Rd - 2, A = Rd, word read
55: R12 = Rd
case 5: @-(Rd)
45: Rd = Rd - 2, A = Rd, word read start
4D: wait read, R12 = Q
A = Q, word read start
case 6: E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q,
A = R12, word read start
case 7: (@E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q, A = R12
word read start
4D: wait read, R12 = Q,
A = Rd, word read start
48: wait read, R12 = R11 & Q, assign NZV
19: Q = Q, assign NzZV
11: next instruction
04ssddg BIC ss, dd **0- C6poc 6UTOB PHEMHHKA IO MACKE HCTOYHUKA

dd=dd & ~ss, V =0, N = dd[15], Z = (dd==0)

if (dd address mode == 0) &&
(ss address mode == 0)
0l: A = PC
IR preload start, word read start
if (ss register == PC) ||
(dd register == PC)
0l: R12 = PC + 2
58: Rd = Rd & ~Rs, assign NZV
11: next instruction
else
0l: PC = PC + 2
58: Rd = Rd & ~Rs, assign NZV
MCIR poll, wait read
else
01: MCIR = 011,
switch (ss address mode)
case 0: Rs

47: R12 Rs
5A: R11 = Rs
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case 1: @Rs
47: A = Rs, R12 = Rs, word read start
04: wait read, R11 = Q
case 2: (Rs)+
47: A = Rs, Rs = Rs + 2, word read start
04: wait read, R11 = Q
case 3: @(Rs)+
47: A = Rs, word read start, Rs = Rs + 2
4E: wait read, R12 = Q,
A = Q, word read start
04: wait read, R11l = Q
case 4: -(Rs)
47: Rs = Rs - 2, A = Rs, word read start
04: wait read, R11l = Q
case 5: @-(Rs)
47: Rs = Rs - 2, A = Rs, word read start
4E: wait read, R12 = Q
A = Q, word read start
04: wait read, R11l = Q
case 6: E(Rs)
47: A = PC, word read start, PC = PC + 2
46: wailt read, R12 = Rs + Q,
A = R12, word read start
04: wait read, R11l = Q
case 7: @QE (Rs)
47: A = PC, word read start, PC = PC + 2
46: wait read, R12 = Rs + Q, A = R12
word read start
4E: wait read, R12 = Q,
A = Q, word read start
04: wait read, R11l = Q
if (dd address mode == 0)
if (dd register == 7)
30: A = PC, R12 = PC+2, IR preload start
word read start
59: Rd = R11, assign NVZ
11: next instruction
else
30: A= PC, PC = PC + 2, IR preload start
word read start
59: Rd = R11, assign NVZ, MCIR poll
01: next instruction
else
switch (dd address mode)
case 0: Rd
45: user exception (000010g)
case 1: @Rd
45: A = Rd, R12 = Rd, word rmw start
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case 2: (
45: A = Rd, Rd = Rd + 2, word rmw start
55: R12 = Rd - 2
case 3: @(Rd)+
45: A = Rd, word read start, Rd = Rd + 2
4D: wait read, R12 = Q,
A = Q, word rmw start
case 4: -(Rd)
45: Rd = Rd - 2, A = Rd, word rmw start
55: R12 = Rd
case 5: @-(Rd)
45: Rd = Rd - 2, A = Rd, word read start
4D: wait read, R12 = Q
A = Q, word rmw start
case 6: E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q,
A = R12, word rmw start
case 7: (@E(Rd)
45: A = PC, word read start, PC PC + 2
4C: wait read, R12 = Rd + Q, A = R12
word rmw start
4D: wait read, R12 = Q,
A = Rd, word rmw start
48: wait read, R12 = Q & ~R11l, assign NZV
19: Q = Q, write modified, data, assign NZV
11: next instruction

05ssddg BIS ss, dd **0- VYcraHoBKa GUTOB MPUEMHHUKA 10 MacKe MCTOYHUKA
dd =dd |ss, V=0, N=dd[15], Z = (dd==0)
if (dd address mode == 0) &&
(ss address mode == 0)
0l: A = PC
IR preload start, word read start
if (ss register == PC) ||
(dd register == PC)

0l: R12 = PC + 2
58: Rd = Rd | Rs, assign NZV
11: next instruction
else
0l: PC = PC + 2
58: Rd = Rd | Rs, assign NZV
MCIR poll, wait read
else
0l: MCIR = 011,
switch (ss address mode)
case 0: Rs
47: R12 Rs
5A: R11 = Rs
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case 1: @Rs
47: A = Rs, R12 = Rs, word read start
04: wait read, R11 = Q
case 2: (Rs)+
47: A = Rs, Rs = Rs + 2, word read start
04: wait read, R11 = Q
case 3: @(Rs)+
47: A = Rs, word read start, Rs = Rs + 2
4E: wait read, R12 = Q,
A = Q, word read start
04: wait read, R11l = Q
case 4: -(Rs)
47: Rs = Rs - 2, A = Rs, word read start
04: wait read, R11l = Q
case 5: @-(Rs)
47: Rs = Rs - 2, A = Rs, word read start
4E: wait read, R12 = Q
A = Q, word read start
04: wait read, R11l = Q
case 6: E(Rs)
47: A = PC, word read start, PC = PC + 2
46: wailt read, R12 = Rs + Q,
A = R12, word read start
04: wait read, R11l = Q
case 7: @QE (Rs)
47: A = PC, word read start, PC = PC + 2
46: wait read, R12 = Rs + Q, A = R12
word read start
4E: wait read, R12 = Q,
A = Q, word read start
04: wait read, R11l = Q
if (dd address mode == 0)
if (dd register == 7)
30: A = PC, R12 = PC+2, IR preload start
word read start
59: Rd = R11, assign NVZ
11: next instruction
else
30: A= PC, PC = PC + 2, IR preload start
word read start
59: Rd = R11, assign NVZ, MCIR poll
01: next instruction
else
switch (dd address mode)
case 0: Rd
45: user exception (000010g)
case 1: @Rd
45: A = Rd, R12 = Rd, word rmw start
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case 2: (
45: A = Rd, Rd = Rd + 2, word rmw start
55: R12 = Rd - 2
case 3: @(Rd)+
45: A = Rd, word read start, Rd = Rd + 2
4D: wait read, R12 = Q,
A = Q, word rmw start
case 4: -(Rd)
45: Rd = Rd - 2, A = Rd, word rmw start
55: R12 = Rd
case 5: @-(Rd)
45: Rd = Rd - 2, A = Rd, word read start
4D: wait read, R12 = Q
A = Q, word rmw start
case 6: E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q,
A = R12, word rmw start
case 7: (@E(Rd)
45: A = PC, word read start, PC PC + 2
4C: wait read, R12 = Rd + Q, A = R12
word rmw start
4D: wait read, R12 = Q,
A = Rd, word rmw start
48: wait read, R12 = Q | R11l, assign NZV
19: Q = Q, write modified, data, assign NZV
11: next instruction

06ssddg ADD ss, dd | **** JlobGaBneHie HCTOYHHUKA K IPHEMHHUKY
dd = ss + dd, assign CV, N = dd[15], Z = (dd==0)
if (dd address mode == 0) &&
(ss address mode == 0)
0l: A = PC
IR preload start, word read start
if (ss register == PC) ||
(dd register == PC)

0l: R12 = PC + 2
58: Rd = Rd + Rs, assign NZVC
11: next instruction
else
0l: PC = PC + 2
58: Rd = Rd + Rs, assign NZVC
MCIR poll, wait read
else
0l: MCIR = 010,
switch (ss address mode)
case 0: Rs
47: R12 Rs
5A: R11 = Rs
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case 1: @Rs
47: A = Rs, R12 = Rs, word read start
04: wait read, R11 = Q
case 2: (Rs)+
47: A = Rs, Rs = Rs + 2, word read start
04: wait read, R11 = Q
case 3: @(Rs)+
47: A = Rs, word read start, Rs = Rs + 2
4E: wait read, R12 = Q,
A = Q, word read start
04: wait read, R11l = Q
case 4: -(Rs)
47: Rs = Rs - 2, A = Rs, word read start
04: wait read, R11l = Q
case 5: @-(Rs)
47: Rs = Rs - 2, A = Rs, word read start
4E: wait read, R12 = Q
A = Q, word read start
04: wait read, R11l = Q
case 6: E(Rs)
47: A = PC, word read start, PC = PC + 2
46: wailt read, R12 = Rs + Q,
A = R12, word read start
04: wait read, R11l = Q
case 7: @QE (Rs)
47: A = PC, word read start, PC = PC + 2
46: wait read, R12 = Rs + Q, A = R12
word read start
4E: wait read, R12 = Q,
A = Q, word read start
04: wait read, R11l = Q
if (dd address mode == 0)
if (dd register == 7)
30: A = PC, R12 = PC+2, IR preload start
word read start
59: Rd = R11, assign NVZ
11: next instruction
else
30: A= PC, PC = PC + 2, IR preload start
word read start
59: Rd = R11, assign NVZ, MCIR poll
01: next instruction
else
switch (dd address mode)
case 0: Rd
45: user exception (000010g)
case 1: @Rd
45: A = Rd, R12 = Rd, word rmw start
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case
45:
55:

case
45:
4D:

case
45:
55:

case
45:
4D:

case
45
4C:

case
45
4C:

4D:
A

wait

Q:

next

48:
19:
11:

4:

5:

6:

7

2, word rmw start
(RA) +

Rd, word read start,
wait read, R12 = Q,
A = Q, word rmw start
- (Rd)
Rd = Rd - 2,
R12 Rd
@-(Rd)

Rd Rd - 2, A = Rd,
wait read, R12 0
A = Q, word rmw start
E (Rd)
A PC, word read start,
wait read, R12 Rd + Q,
A R12, word rmw start
@E (Rd)
A PC, word read start,
wait read, R12 Rd + Q,
word rmw start
wait read, R12 = Q,

Rd, word rmw start
read, R12 = Q + R11l, assign NZVC
Q, write modified, data, assign NZVC
instruction

Rd Rd + 2

A Rd, word rmw start

word read start

PC PC + 2

PC + 2
R12

PC
A

070xxXg
071xxXg
072xXXg
073xxXg

MUL
DIV
ASH
ASHC

01l: user e

Henonyctumas komanaa

xception (000010sg)

O74rdd3

XOR', dd **0-
dd =dd~Rr

V=0, N=dd[
if
A =
IR pr
if

01:

(r

else

(dd address mod

(dd register == PC)
01:
58:
11:

01:
58:

01:

Ucknrouatomee NJIN, B kauecTBe UCTOYHHUKA JIOMTYCKAETCS TOJIBKO
perucTp, HeT 0aiiTOBOW BEpCHU HHCTPYKITHH

15], Z = (dd==0)

== 0)
PC

eload start, word read start
(N
register == PC)

R12 PC + 2

Rd Rr ~ Rd, assign NzZVC
next instruction

PC
Rd
MCIR
next

PC + 2

Rr ~ Rd, assign NZVC,
poll, wait read
instruction
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else
0l: MCIR = 011,
5A: R11 = Rr
switch (dd address mode)
case 0: Rd
45: user exception
case 1l: (@Rd
45: A = Rd, R12 = Rd,
case 2: (Rd)+
45: A = Rd, Rd = Rd + 2,
55: R12
case 3: Q(Rd)+
45: A = Rd, word read start,
4D: wait read, R12 = Q,
A = Q, word rmw start
case 4: -(Rd)
45: Rd = Rd - 2,
55: R12 = Rd
case 5: @-(Rd)
45: Rd = Rd - 2, A = Rd,
4D: wait read, R12 = Q
A = Q, word rmw start
case 6: E(Rd)
45: A = PC, word read start, PC
4C: wait read, R12 = Rd + Q,
A = R12, word rmw start
case 7: @QE(Rd)
45: A = PC, word read start,
4C: wait read, R12 = Rd + Q, A =
word read start
4D: wait read, R12 = Q,
A = Rd, word rmw start
48: wait read, Q = Q ~ R11,
modified data write
11: next instruction

(000010g)
word rmw start

word rmw start

Il
2
|
N

Rd = Rd + 2

A = Rd, word rmw start

word read start

PC + 2

PC + 2
R12

assign NZVC

075xxXg
076XxXg

Henonyctumas xomanna

0l: user exception (000010g)

077ruug

SOB T, bb

Brruects 1 U3 pernctpa eIUHUILY W BBIITOTHUTD IEPEXOJI, ECIIH
pe3yJsbTaT BbIUMTaHUs HEHYJIEBOU. Ilepexol BO3MOKEH TOJIbKO
HazaJ B npefenax 63 cioB oT ajpeca “.+2” (Ha KOTOPBIA yKa3bIBaeT
PC B MOMEHT HCITOJIHEHHUS] KOMaHIbl), HUKakue ¢parn PSW He
HN3MEHSIOTCS
01l: GOTO 27
27: Rr = Rr — 1, set FR register
37: if (FR Z) R12 = PC - 2*IR[5:0];

else PC = PC - 2*IR[5:0];
11: next instruction
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1000bbg BPL bb - IMepexon eciu N==0
0l: MCIR = 010,
7B: if (!N
PC = PC + sign extended (IR[7:0]%*2)
else
R12 PC + sign extended (IR[7:0]%*2)
11: next instruction
1004bbg BMI bb - IMepexox eciu N==1
01: MCIR = 010,
7B: 1if (N)
PC = PC + sign extended (IR[7:0]%*2)
else
R12 PC + sign extended (IR[7:0]%*2)
11: next instruction
1010bbg BHI bb - IMepexox ecnu (Z | C)==0
01: MCIR = 010,
7B: if ! (Z | C)
PC = PC + sign extended (IR[7:0]%*2)
else
R12 PC + sign extended (IR[7:0]%*2)
11: next instruction
1014bbg BLOS bb - IMepexox ecnu (Z | C)==1
Ol : MCIR = 0102
7B: if (2 | C)
PC = PC + sign extended (IR[7:0]%*2)
else
R12 PC + sign extended (IR[7:0]%*2)
11: next instruction
1020bbg BVC bb - [epexox eciim V==0
01: MCIR = 0102
7B: if ! (V)
PC = PC + sign extended (IR[7:0]%*2)
else
R12 PC + sign extended (IR[7:0]%*2)
11: next instruction
1024bbg BVS bb - Iepexox ecm V==1
01 : MCIR = 0102
7B: if (V)
PC = PC + sign extended (IR[7:0]%*2)
else
R12 PC + sign extended (IR[7:0]%*2)
11: next instruction
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1030bbg

BCC bb
BHIS bb

Iepexon eciiu C==0

01l: MCIR =
7B: if ! (C)
PC = PC + sign extended (IR[7:0]%*2)
else
R12 = PC + sign extended (IR[7:0]*2)
11: next instruction

010,

1034bbg

BCS bb
BLO bb

[epexox eciu C==1

01: MCIR
7B: 1if

= 010,
(C)
PC =
else
R12 = PC + sign extended (IR[7:0]*2)
11: next instruction

PC + sign extended (IR[7:0]%*2)

1040nng

EMT nn

Nucrpykuns EMT, 3annceiBaeT Kox HCKITIOYEHUST HEITOCPEACTBEHHO
B MCIR u mepecraptyeT ucnonaenue c¢ amgpeca 01, ompoc Onoka
NpephIBaHUN HE 3aITyCcKaeTcs, HauHeTcs: 0OpaboTKa HCKIIOYECHUSI 1O
BekTopy 0000305 B HOJIB30BaTEIHCKOM PEKUME

0l: MCIR = 101,, VSEL = 0110,;
01l: user exception (000030g)

1044nng

TRAP nn

Wuctpykums TRAP, 3aIUCHIBAET KOJI HACKIIFOUYEHUS
HenocpenctBeHHo B MCIR u mepecrapTyer ucmonHeHHe C agpeca
01, ompoc Groka TpephIBaHUN HE 3aITyCcKaeTcs, HAauHEeTCsl 00paboTKa
uckioyenust no Bekropy 0000345 B 1oiab30BaTENBCKOM PEXKUME

0l: MCIR = 101,, VSEL = 1100,;
01l: user exception (000034g)

1050dds

CLRB dd

0100

[TpucBoeHne MPUEMHHUKY HYJIEBOTO 3HAYEHHS
dd=0,vV=0,C=0,N=0,Z2=1

if (dd address mode == 0)
01l: A = PC
IR preload start, word read start
if (dd register == PC)

0l: R12 = PC + 2
31: MCIR = 101,

49: PC[7:0] = 000g, assign NzZVC
11: next instruction
else

0l: PC = PC + 2
31: MCIR = 101,
49: Rd[7:0] = 000g, assign NZVC,
MCIR poll, wait read
01l: next instruction
else
0l: MCIR = 111,
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switch (dd address mode)
case 0: Rd
45: user exception (000010g)
case 1l: (@Rd
45: A = Rd, R12 = Rd, byte rmw start
case 2: (Rd)+
45: A = Rd, Rd = Rd + 1, byte rmw start
55: R12 = Rd - 2
case 3: Q(Rd)+
45: A = Rd, word read start, Rd = Rd + 2
4D: wait read, R12 = Q,
A = Q, byte rmw start
case 4: -(Rd)
45: Rd = Rd - 1, A
55: R12 = Rd
case 5: @-(Rd)
45: Rd = Rd - 2, A = Rd, word read start
4D: wait read, R12 = Q
A = Q, byte rmw start
case 6: E(Rd)
45: A = PC, word read start, PC
4C: wait read, R12 = Rd + Q,
A = R12, byte rmw start
case 7: @QE(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q, A = R12
word read start
4D: wait read, R12 = Q,
A = Rd, byte rmw start
48: wait read, Q = 000000g, assign NZVC
modified byte data write
11: next instruction

Rd, byte rmw start

PC + 2

1051dds COMB dd **01 [Mo6GHTOBOE HMHBEPTHUPOBAHKE OIIEPAHIA
dd=~dd, V=0,C=0,N=dd[7], Z = (dd==0)

if (dd address mode == 0)

0l: A = PC
IR preload start, word read start
if (dd register == PC)

0l: R12 = PC + 2
31: MCIR = 101,
49: PC[7:0] ~= 3774, assign NZVC
11: next instruction
else
0l: PC = PC + 2
31: MCIR = 101,
49: RdA[7:0] *= 3774, assign NZVC,
MCIR poll, wait read
0l: next instruction
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else
01: MCIR = 111,
switch (dd address mode)
case 0: Rd
45: user exception (000010g)
case 1l: (@Rd
45: A = Rd, R12 = Rd, byte rmw start
case 2: (Rd)+
45: A = Rd, Rd = Rd + 1, byte rmw start
55: R12 = Rd - 2
case 3: Q(Rd)+
45: A = Rd, word read start, Rd = Rd + 2
4D: wait read, R12 = Q,
A = Q, byte rmw start
case 4: -(Rd)
45: Rd = Rd - 1, A = Rd, byte rmw start
55: R12 = Rd
case 5: @-(Rd)
45: Rd = Rd - 2, A = Rd, word read start
4D: wait read, R12 = Q
A = Q, byte rmw start
case 6: E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q,
A = R12, byte rmw start
case 7: @QE(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q, A = R12
word read start
4D: wait read, R12 = Q,
A = Rd, byte rmw start
48: wait read, Q "= 177777g, assign NZVC
modified byte data write
11: next instruction
1052dds INCB dd faleles IMpubasnenue 1 K omepanmy
dd =dd + 1, assign V, N = dd[7], Z = (dd==0)
(axrrueckn V ycranoutcs eciu dd Osu1 paBen 177g
if (dd address mode == 0)
0l: A = PC
IR preload start, word read start
if (dd register == PC)
0l: R12 = PC + 2
31: MCIR = 101,
49: PC[7:0] += 1lg, assign NzV
11: next instruction
else
0l: PC = PC + 2
31: MCIR = 101,
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49: RA[7:0] += 1, assign NZzZV,
MCIR poll, wait read
0l: next instruction
else
0l: MCIR = 111,
switch (dd address mode)
case 0: Rd
45: user exception (000010g)
case 1: (@Rd
45: A = Rd, R12 = Rd, byte rmw start
case 2: (
45: A = Rd, Rd = Rd + 1, byte rmw start
55: R12 = Rd - 2
case 3: @
45: A = Rd, word read start, Rd = Rd + 2
4D: wait read, R12 = Q,
A = Q, byte rmw start
case 4: -(Rd)
45: Rd = Rd - 1, A = Rd, byte rmw start
55: R12 = Rd
case 5: @-(Rd)
45: Rd = Rd - 2, A = Rd, word read start
4D: wait read, R12 = Q
A = Q, byte rmw start
case 6: E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q,
A = R12, byte rmw start
case 7: @QE(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q, A = R12
word read start
4D: wait read, R12 = Q,
A = Rd, byte rmw start
48: wait read, Q = Q + 1, assign NzV
modified byte data write
11: next instruction

1053dds DECB dd falees Beiuuranve 1 u3 onepanga
dd =dd -1, assign V, N =dd[7], Z = (dd==0)

(axrudecku V ycranosutes eciu dd 6su1 pasen 200g

if (dd address mode == 0)
0l: A = PC
IR preload start, word read start
if (dd register == PC)

0l: R12 = PC + 2

31: MCIR = 101,

49: PC[7:0] -= 1lg, assign NZV
11: next instruction
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else
0l: PC = PC + 2
31: MCIR = 101,
49: RdA[7:0] -= 1, assign NZV,
MCIR poll, wait read
0l: next instruction
else
0l: MCIR = 111,
switch (dd address mode)
case 0: Rd
45: user exception (000010g)
case 1: (@Rd
45: A = Rd, R12 = Rd, byte rmw start
case 2: (Rd)+
45: A = Rd, Rd = Rd + 1, byte rmw start
55: R12 = Rd - 2
case 3: Q(Rd)+
45: A = Rd, word read start, Rd = Rd + 2
4D: wait read, R12 = Q,
A = Q, byte rmw start
case 4: - (Rd)
45: Rd = Rd - 1, A = Rd, byte rmw start
55: R12 = Rd
case 5: @-(Rd)
45: Rd = Rd - 2, A = Rd, word read start
4D: wait read, R12 = Q
A = Q, byte rmw start
case 6: E(Rd)

45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q,
A = R12, byte rmw start
case 7: @QE(Rd)
45: A = PC, word read start, PC = PC + 2

4C: wait read, R12 = Rd + Q, A = R12
word read start
4D: wait read, R12 = Q,
A = Rd, byte rmw start
48: wait read, Q = Q - 1, assign NzZV
modified byte data write
11: next instruction

1054ddsg NEGB dd Fkkk MeHsieT 3HaK onepaHja
dd =~dd + 1, assign CV, N = dd[7], Z = (dd==0)

(axrudecku V ycranosutes eciu dd 6su1 pasen 200g

if (dd address mode == 0)

0l: A = PC
IR preload start, word read start
if (dd register == PC)

0l: R12 = PC + 2
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31: MCIR = 101,
49: PC[7:0] = 0-PC[7:0], assign NZVC
11: next instruction
else
0l: PC = PC + 2
31: MCIR = 101,
49: RdA[7:0] = 0-Rd[7:0], assign NZzZVC,
MCIR poll, wait read
01l: next instruction
else
01: MCIR = 111,
switch (dd address mode)
case 0: Rd
45: user exception (000010g)
case 1: (@Rd
45: A = Rd, R12 = Rd, byte rmw start
case 2: (Rd)+
45: A = Rd, Rd = Rd + 1, byte rmw start
55: R12 = Rd - 2
case 3: Q(Rd)+
45: A = Rd, word read start, Rd = Rd + 2
4D: wait read, R12 = Q,
A = Q, byte rmw start
case 4: - (Rd)
45: Rd = Rd - 1, A = Rd, byte rmw start
55: R12 = Rd
case 5: @-(Rd)
45: Rd = Rd - 2, A = Rd, word read start
4D: wait read, R12 = Q
A = Q, byte rmw start
case 6: E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q,
A = R12, byte rmw start
case 7: (@E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q, A = R12
word read start
4D: wait read, R12 = Q,
A = Rd, byte rmw start
48: wait read, Q = 0 - Q, assign NzZVC
modified byte data write
11: next instruction
1055dds ADCB dd Fhkk [pubasnenue k onepanry ¢uara mepesoca C
dd =dd + C, assign CV, N = dd[7], Z = (dd==0)
(axrrueckn V ycranoButcs ecinu dd 6sut paBen 0177
if (dd address mode == 0)
0l: A = PC
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IR preload start, word read start
if (dd register == PC)
0l: R12 = PC + 2
31: MCIR = 101,
49: PC[7:0] += C, assign NzZVC
11: next instruction
else
0l: PC = PC + 2
31: MCIR = 101,
49: RdA[7:0] += C, assign NZVC,
MCIR poll, wait read
01l: next instruction
else
0l: MCIR = 111,
switch (dd address mode)
case 0: Rd
45: user exception (000010g)
case 1: (@Rd
45: A = Rd, R12 = Rd, byte rmw start
case 2: (Rd)+
45 = Rd, Rd = Rd + 1, byte rmw start
55: R12 = Rd - 2
case 3: @(Rd)+
45: A = Rd, word read start, Rd = Rd + 2
4D: wait read, R12 = Q,
A = Q, byte rmw start
case 4: - (Rd)
45: Rd = Rd - 1, A = Rd, byte rmw start
55: R12 = Rd
case 5: @-(Rd)
45: Rd = Rd - 2, A = Rd, word read start
4D: wait read, R12 = Q
A = Q, byte rmw start
case 6: E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q,
A = R12, byte rmw start
case 7: (@E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q, A = R12
word read start
4D: wait read, R12 = Q,
A = Rd, byte rmw start
48: wait read, Q = Q + C, assign NzZVC
modified byte data write
11: next instruction

b

1056dds SBCB dd Fhxk Briunranve u3 onepanaa ¢iara nepenoca C
dd =dd - C, assign CV, N = dd[7], Z = (dd==0)
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if (dd address mode == 0)

0l: A = PC
IR preload start, word read start
if (dd register == PC)

0l: R12 = PC + 2
31: MCIR = 101,
49: PC[7:0] -= C, assign NZVC
11: next instruction
else
0l: PC = PC + 2
31: MCIR = 101,
49: Rd[7:0] -= C, assign NZVC,
MCIR poll, wait read
01: next instruction
else
0l: MCIR = 111,
switch (dd address mode)
case 0: Rd
45: user exception (000010)
case 1: @Rd
45: A = Rd, R12 = Rd, byte rmw start
case 2: (Rd)+
45: A = Rd, Rd = Rd + 1, byte rmw start
55: R12 = Rd - 2
case 3: @(Rd)+
45: A = Rd, word read start, Rd = Rd + 2
4D: wait read, R12 = Q,
A = Q, byte rmw start
case 4: - (Rd)
45: Rd = Rd - 1, A = Rd, byte rmw start
55: R12 = Rd
case 5: @-(Rd)
45: Rd = Rd - 2, A = Rd, word read start
4D: wait read, R12 = Q
A = Q, byte rmw start
case 6: E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q,
A = R12, byte rmw start
case 7: (@E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q, A = R12
word read start
4D: wait read, R12 = Q,
A = Rd, byte rmw start
48: wait read, Q = Q - C, assign NzZVC
modified byte data write
11: next instruction
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1057dds

TSTB dd

**OO

YcranoBka ¢uaroB ycmoBuid PSW COOTBETCTBEHHO OllepaHy
C=0,V=0,N=dd[7], Z= (dd==0)

if (dd address mode == 0)

0l: A

if

else
01: MC
switch
case

case

case

case

case

case

case

case

48: wa

IR preload start,

45:

45:

45:
55:

45:
4D:
45:
55:
45:

4D:

45:
4C:

45:

4C:

4D:
A

PC
word read start
PC)

(dd register
0l: R12 PC + 2

31: MCIR = 101,

49: PC PC & 177777,
11: next instruction

assign NzVC

else

01: =
31:

49:

PC
MCIR =
Rd Rd & 177777g, assign NZVC,
MCIR poll, wait read

next instruction

01:
IR = 101,

(dd address mode)
0: Rd

user exception
@Rd

Rd, R12
Rd) +

Rd, Rd = Rd + 2,
Rd - 2

(Rd) +

A Rd, word read start,
wait read, R12 = Q,

A = Q, word read start
4: - (Rd)

Rd = Rd - 2,
R12 Rd

5: @-(Rd)

Rd Rd - 2, A
wait read, R12
A = Q,
6: E(Rd)
A PC, word read start,
wait read, R12 Rd + Q,
A R12, word read start
7: QE (Rd)

A PC, word read start,
wait read, R12 Rd + Q,
word read start

wait read, R12 = Q,

Rd, word read start
it read, Q = Q & 177777,

(000010y)
1

e

Rd, word read start

N
..
N I~ |

word read start

w
o 0
[

Rd Rd + 2

A word read start

Rd,

word read start

Rd,
= 0Q
word read start

PC PC + 2

I @ |

PC PC + 2
A = R12

assign NZVC
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11: next instruction

1060dds RORB dd faleiale KoJp1ieBoii cIBUT BIIPaBo, BpalaeT BCEe OUTHI ONepaHIa Ha OHY

HO3UIIMIO BIPABO, CTApIIKi OUT 3arpyskaercs u3 ¢iara nepeHoca,
MUIJIIINI OHT, BBLIBUHYTHIM U3 ONEPaHa, 3arpyxaercs Bo (uiar

repeHoca

tmp = C, C =dd[0], dd = dd >> 1, dd[7] = tmp,

N =dd[7], Z = (dd==0), V=C~ N

if (dd address mode == 0)

0l: A = PC
IR preload start, word read start
if (dd register == PC)

0l: R12 = PC + 2
31: MCIR = 101,
49: PC[7:0] = RORB(PC), assign NzZVC
11: next instruction
else
0l: PC = PC + 2
31: MCIR = 101,
49: RdA[7:0] = RORB(Rd), assign NZzZVC,
MCIR poll, wait read
01: next instruction
else
0l: MCIR = 111,
switch (dd address mode)
case 0: Rd
45: user exception (000010)
case 1: @Rd

45: A = Rd, R12 = Rd, byte rmw start
case 2: (Rd)+
45: A = Rd, Rd = Rd + 1, byte rmw start
55: R12 = Rd - 2
case 3: @(Rd)+
45: A = Rd, word read start, Rd = Rd + 2

4D: wait read, R12 = Q,
A = Q, byte rmw start
case 4: - (Rd)
45: Rd = Rd - 1, A = Rd, byte rmw start
55: R12 = Rd
case 5: @-(Rd)
45: Rd = Rd - 2, A = Rd, word read start
4D: wait read, R12 = Q
A = Q, byte rmw start
case 6: E(Rd)
45: A PC, word read start, PC
4C: wait read, R12 = Rd + Q,

PC + 2

A = R12, byte rmw start
case 7: @QE(Rd)
45: A = PC, word read start, PC = PC + 2
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48: wa
mo

11: ne

4C:

4D:
A

wait read, R12
word read start
wait read, R12 = Q,
Rd, byte rmw start
it read, Q = RORB(Q),
dified byte data write
xt instruction

A = R12

Rd + Q,

assign NzZVC

*kk*k

1061ddg ROLB dd Konb1esoii

if (dd a

0l: A

if

else
01: MC
switch
case

case

case

case

case

case

case

IR preload start,

45:
45:

45:
55:

45:
4D:
45:

55:

45:
4D:

CIIBUT BJIEBO, BpalllaeT Bce OUTHI OIEpaH/a Ha OJHY

MO3UIIMIO BJICBO, MJIAIININ OUT rpy3uTcs u3 ¢hjiara mepeHoca,
BBIJIBUHYTBIN CTaplluii OUT 3arpyskaercs Bo (hiar nepeHoca

tmp=C,C=
N =dd[7], Z = (dd==0),V=C~N

dd[7], dd = dd << 1, dd[0] = tmp,

ddress mode ==
PC

)

word read start
(dd register == PC)

0l: RI12 PC + 2

31: MCIR = 101,

49: PC[7:0] ROLB (PC) ,
11: next instruction

assign NzZVC

else

01:
31:
49:

PC
MCIR
RA[7:
MCIR
next

PC + 2

101,

0] ROLB (Rd) ,
poll, wait read
instruction

assign NZVC,

01:

IR 111,

(dd address mode)
0: Rd

user exception
1: @Rd

A = Rd, R12 = Rd, byte rmw start
(Rd) +

= Rd, Rd = Rd + 1,
R12 Rd - 2

3: @(Rd)+

A = Rd, word read start,
wait read, R12 = Q,

A = Q, byte rmw start

4: - (Rd)

Rd = Rd - 1,
R12 Rd

5: @-(Rd)

Rd Rd - 2, A
wait read, R12
A = Q,
6: E(Rd)

(000010y)

2

e

byte rmw start

Rd Rd + 2

A = Rd, byte rmw start

word read start

Rd,

Q
byte rmw start
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45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q,
A = R12, byte rmw start
case 7: (@E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q, A = R12
word read start
4D: wait read, R12 = Q,
A = Rd, byte rmw start
48: wait read, Q = ROLB(Q), assign NZVC
modified byte data write
11: next instruction
1062ddg ASRB dd Fkkx ApudmMeTruueckuii CIBUT BIIPABO, COACPIKUMOE OIepaH/ia

CABUTaeTcs Ha OJHY MO3MIIMIO BIIPABO, CTAPIINK (3HAKOBBIHN) OUT
ocCTaeTcst HeM3MEHHBIM, (Jiar nepeHoca rpy3uTcs COACPKUMbIM
BBIIBUHYTOTO 6uTa. Onepanuio MOXKHO TPAKTOBATh Kak
LIEJIOYHCIIEHHOE AEIEHHE 3HAKOBOTO ONIEPaH/ia Ha JBa, C OCTATKOM,
OCTAIOIIUMCS BO (hiIare IepeHoca

C =dd[0], dd = dd >> 1, dd[7] = dd[6],

N =dd[7], Z = (dd==0), V=C~"N

if (dd address mode == 0)

0l: A = PC
IR preload start, word read start
if (dd register == PC)
0l: R12 = PC + 2
31: MCIR = 101,
49: PC[7:0] = ASRB(PC), assign NzZVC
11: next instruction
else
0l: PC = PC + 2
31: MCIR = 101,
49: RA[7:0] = ASRB(Rd), assign NZVC,
MCIR poll, wait read
0l: next instruction
else
0l1: MCIR = 111,
switch (dd address mode)
case 0: Rd
45: user exception (000010g)
case 1: (@Rd
45: A = Rd, R12 = Rd, byte rmw start
case 2: (Rd)+
45: A Rd, Rd = Rd + 1, byte rmw start

(
55: R12 = Rd - 2
case 3: @(Rd)+
45: A = Rd, word read start,
4D: wait read, R12 = Q,

A = Q, byte rmw start

Rd = Rd + 2
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case 4: -(Rd)
45: Rd = Rd - 1, A = Rd, byte rmw start
55: R12 = Rd
case 5: @-(Rd)
45: Rd = Rd - 2, A = Rd, word read start
4D: wait read, R12 = Q
A = Q, byte rmw start
case 6: E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q,
A = R12, byte rmw start
case 7: @E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q, A = R12
word read start
4D: wait read, R12 = Q,
A = Rd, byte rmw start
48: wait read, Q = ASRB(Q), assign NZVC
modified byte data write
11: next instruction
1063dds ASLB dd Fokkk ApudmeTHuecKuii CIBUT BJIEBO, COIEPKUMOE OMEPaH/Ia CABUTACTCSI

Ha OJIHY MO3UIIMIO BJIEBO, MIAAIINHA OUT OOHYINsAETCs, BEIIBUHYTHIN
3HAKOBBIH OUT rpy3uTcs Bo (uiar nepenoca. Onepanuo MOKHO
paccMaTpuBaTh KakK IIEJIOYHCICHHOE YMHOXKEHHE OlepaH/a Ha
JiBa

C =dd[7],dd =dd <<1, N =dd[7], Z = (dd==0), V=C~N

if (dd address mode == 0)

0l: A = PC
IR preload start, word read start
if (dd register == PC)

0l: R12 = PC + 2
31: MCIR = 101,

49: PC[7:0] = ASLB(PC), assign NzZVC
11: next instruction
else

0l: PC = PC + 2
31: MCIR = 101,
49: RA[7:0] = ASLB(Rd), assign NZVC,
MCIR poll, wait read
0l: next instruction
else
0l1: MCIR = 111,
switch (dd address mode)
case 0: Rd
45: user exception (000010g)
case 1: @Rd
45: A = Rd, R12 = Rd, byte rmw start
case 2: (Rd)+
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45: A = Rd, Rd = Rd + 1, byte rmw start
55: R12 = Rd - 2
case 3: @(Rd)+
45: A = Rd, word read start, Rd = Rd + 2
4D: wait read, R12 = Q,
A = Q, byte rmw start
case 4: -(Rd)
45: Rd = Rd - 1, A = Rd, byte rmw start
55: R12 = Rd
case 5: @-(Rd)
45: Rd = Rd - 2, A = Rd, word read start
4D: wait read, R12 = Q
A = Q, byte rmw start
case 6: E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q,
A = R12, byte rmw start
case 7: (@E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q, A = R12
word read start
4D: wait read, R12 = Q,
A = Rd, byte rmw start
48: wait read, Q = ASLB(Q), assign NZVC
modified byte data write
11: next instruction
1064ssg MTPS ss * 3amnuch UCTOYHMKA B CIIOBO COCTOsIHUSI ponieccopa PSW, nozsossier

if (dd ad
0l: A =
WOor

50: Rd
37: PSW
36: PSW
11: nex

else

01: MCI
switch
case

45:

case

45:

case

45:

55:

case

3a7aTh TOJLKO Mitagiine 8 outr PSW, 6ur T He u3smeHsercs.
OmnepannoM sBisieTcs 6alT — aBTOMHKPEMEHT U aBTOIEKPEMEHT
ajzipeca Ha CIUHHILY

dress mode == 0)

PC, IR preload start,
d read start, R12 = PC + 2
= Rd & ~000020g, © = Rd

[7:0] = PSW[7:0] & 0000204

[7:0] = PSW[7:0] | Q

t instruction
R = 101,

(dd address mode)

0: Rd

user exception (000010g)

1: @Rd

A = Rd, R12 = Rd, byte read start
2: (Rd)+

A = Rd, Rd = Rd + 1, byte read start
R12 = Rd - 1

3: @(Rd)+
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45: A = Rd, word read start, Rd = Rd + 2
4D: wait read, R12 = Q,
A = Q, byte read start
case 4: -(Rd)
45: Rd = Rd - 1, A = Rd, byte read start
55: R12 = Rd
case 5: @-(Rd)
45: Rd = Rd - 2, A = Rd, word read start
4D: wait read, R12 = Q
A = Q, byte read start
case 6: E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q,
A = R12, byte read start
case 7: @E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q, A = R12
word read start
4D: wait read, R12 = Q,
A = Rd, byte start
48: wait read, Q = Q & ~0000204
37: PSW[7:0] = PSW[7:0] & 0000204
36: PSW([7:0] = PSW[7:0] | Q
11: next instruction
1065xxg MFPD - Henomyctumas xomana
e MTPD 01: user exception (000010,)
1067ddsg MFPS dd **0- 3anuch B MPUEMHHK CIIOBA COCTOSTHHMS mpotieccopa PSW,

TpaKTyeTcsl Kak 0aiToBasi, €Clii IPUEMHUKOM SIBJISIETCSI PETHCTD TO
CTapIuii 6aiT 3aMoNHsIeTCS 3HAKOBBIM pacinupeniem (kak MOVB)

if (dd address mode == 0)

0l: A = PC
IR preload start, word read start
if (dd register == PC)

0l: R12 = PC + 2

50: PC = PSW

51: if (N) PC |= 1774004
else PC &= ~1774004
assign NZV

11: next instruction

else

0l: PC = PC + 2

50: Rd = PSW

51: if (N) Rd |= 1774004
else Rd &= ~1774004
assign NzZV, MCIR poll, wait read

0l: next instruction

else

131




OnHOKpuUCTaIbHbINH MUKponpoueccop K1801BM1 Version: 11

Texuuueckoe omnucaHue Date: 17-Jun-2018

Copyright by 1801BM1@gmail.com

Konx unctpykuuun | Muemonuka | NZVC | Omucanue

01: MCIR = 111,
switch (dd address mode)
case 0: Rd
45: user exception (000010g)
case 1l: (@Rd
45: A = Rd, R12 = Rd, byte rmw start

case 2: (Rd)+
45: A = Rd, Rd = Rd + 1, byte rmw start
55: R12 = Rd - 2

case 3: @(Rd)+
45: A = Rd, word read start, Rd = Rd + 2

4D: wait read, R12 = Q,
A = Q, byte rmw start
case 4: -(Rd)
45: Rd = Rd - 1, A
55: R12 = Rd
case 5: @-(Rd)
45: Rd = Rd - 2, A = Rd, word read start
4D: wait read, R12 = Q
A = Q, byte rmw start
case 6: E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q,
A = R12, byte rmw start
case 7: @QE(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q, A = R12
word read start
4D: wait read, R12 = Q,
A = Rd, byte rmw start
48: wait read, Q = PSW, assign NZV
modified byte data write
11: next instruction

Rd, byte rmw start

107XXXg - Henomycrumas komanza

0l: user exception (000010g)

11ssddg MOVB ss, **0- [IpucBoeHNe MPHEMHNKY 3HaYeHNS UCTOYHUKA, Ecnn npuemMHnK
dd SIBIISICTCSI PETUCTPOM, TO CTApIInil GaliT MPUHMMAET 3HAUYCHHUE
3HAKOBOTO PACIIUPEHHUs MJIa IiIero oanra

dd =ss, V =0, N =dd[7], Z = (dd[7:0]==0),

if (dd addressing mode == 0) dd[15:8] = dd[7] ? 3775 : 0

if (dd address mode == 0) &&
(ss address mode == 0)
0l: A = PC
IR preload start, word read start
if (ss register == PC) ||
(dd register == PC)

0l: R12 = PC + 2
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58: Rd = Rs
51: if (N) Rd |= 1774004
else Rd &= ~1774004
assign NZV
11: next instruction
else
0l: PC = PC + 2
58: Rd = Rs
51: if (N) Rd |= 1774004
else Rd &= ~1774004
assign NZV, MCIR poll, wait read
01l: next instruction
else
0l: MCIR = 011,
switch (ss address mode)
case 0: Rs
47: R12 = Rs
5A: R11 = Rs
case 1: @Rs
47: A = Rs, R12 = Rs, byte read start
04: wait read, R11l = Q
case 2: (Rs)+
47: A = Rs, Rs = Rs + 2, byte read start
04: wait read, R11l = Q
case 3: @(Rs)+
47: A = Rs, word read start, Rs = Rs + 2
4E: wait read, R12 = Q,
A = Q, byte read start
04: wait read, R11l = Q
case 4: -(Rs)
47: Rs = Rs - 2, A = Rs, byte read start
04: wait read, R11 = Q
case 5: @-(Rs)
47: Rs = Rs - 2, A = Rs, word read start
4E: wait read, R12 = Q
A = Q, byte read start
04: wait read, R11l = Q
case 6: E(Rs)
47: A = PC, word read start, PC = PC + 2
46: wailt read, R12 = Rs + Q,
A = R12, byte read start
04: wait read, R11l = Q
case 7: @E(Rs)
47: A = PC, word read start, PC = PC + 2
46: wailt read, R12 = Rs + Q, A = R12
word read start
4E: wait read, R12 = Q,
A = Q, byte read start
04: wait read, R11 = Q
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if (dd address mode == 0)
if (dd register == T7)
30: A = PC, R12 = PC+2, IR preload start
word read start
59: Rd = R11, assign NVZ
11: next instruction
else
30: A = PC, PC = PC + 2, IR preload start
word read start
59: Rd = R11, assign NVZ, MCIR poll
01l: next instruction
else
switch (dd address mode)
case 0: Rd
45: user exception (000010g)
case 1: (@Rd
45: A = Rd, R12 = Rd, byte write start
case 2: (Rd)+
45: A = Rd, Rd = Rd + 2, byte write
55: R12 = Rd - 2
case 3: @(Rd)+
45: A = Rd, word read start, Rd = Rd + 2
4D: wait read, R12 = Q,
A = Q, byte write start
case 4: -(Rd)
45: Rd = Rd - 2, A = Rd, byte write
55: R12 = Rd
case 5: @-(Rd)
45: Rd = Rd - 2, A = Rd, word read start
4D: wait read, R12 = Q
A = Q, byte write start
case 6: E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q,
A = R12, byte write start
case 7: (@E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q, A = R12
byte read start
4D: wait read, R12 = Q,
A = Rd, word write start
48: R12 = R11, Q = R11l, data byte write
19: Q = Q, assign NzZV
11: next instruction
12ssddg CMPB ss, Fhxk Beorurcnienne pasuoct (SS — dd) 6e3 coxpaHeHus pe3yibTaTa B
dd NpUEeMHHKe, ycTaHoBKa (uiaroB PSW 110 pe3ysbraraM BEIYHCICHUIA.
Onepanus He U3MEHSET UCXOIHbBIX oniepaHaoB. [TopsIoK BEIYUTAHHS
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otim4gaeTcs or koMauasl SUB.
tmp = ss[7:0] — dd[7:0], assign CV, N = tmp[7], Z = (tmp==0)

if (dd address mode == 0) &&
(ss address mode == 0)
0l: A = PC
IR preload start, word read start
if (ss register == PC) ||
(dd register == PC)

0l: R12 = PC + 2

58: R12[7:0] Rs[7:0] - RdA[7:0],
assign NZVC

11: next instruction

else
0l: PC = PC + 2
58: R12[7:0] = Rs[7:0] - Rd[7:07,

assign NZVC, MCIR poll, wait read
else
0l: MCIR = 001,
switch (ss address mode)
case 0: Rs
47: R12 = Rs
5A: R11 = Rs
case 1: @Rs
47: A = Rs, R12 = Rs, byte read start
04: wait read, R11l = Q
case 2: (Rs)+
47: A = Rs, Rs = Rs + 2, byte read start
04: wait read, R11l = Q
case 3: @(Rs)+
47: A = Rs, word read start, Rs = Rs + 2
4E: wait read, R12 = Q,
A = Q, byte read start
04: wait read, R11l = Q
case 4: -(Rs)
47: Rs = Rs - 2, A = Rs, byte read start
04: wait read, R11l = Q
case 5: @-(Rs)
47: Rs = Rs - 2, A = Rs, word read start
4E: wait read, R12 = Q
A = Q, byte read start
04: wait read, R11l = Q
case 6: E(Rs)
47: A = PC, word read start, PC
46: wailt read, R12 = Rs + Q,
A = R12, byte read start
04: wait read, R11 = Q
case 7: @E(Rs)
47: A = PC, word read start, PC = PC + 2

PC + 2
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46: wait read, R12 = Rs + Q, A = R12
word read start
4E: wait read, R12 = Q,
A = Q, byte read start
04: wait read, R11 = Q
if (dd address mode == 0)
if (dd register == 7)
30: A = PC, R12 = PC+2, IR preload start
word read start
59: R12 = Rs[7:0] - Rd[7:0], assign NZzZVC
11: next instruction
else
30: A = PC, PC = PC + 2, IR preload start
word read start
59: R12 = Rs[7:0] - RdA[7:0],
assign NZVC, MCIR poll
01l: next instruction
else
switch (dd address mode)
case 0: Rd
45: user exception (000010g)
case 1: (@Rd
45: A = Rd, R12 = Rd, byte read start
case 2: (Rd)+
45: A = Rd, Rd = Rd + 2, byte read
55: R12 = Rd - 2
case 3: @(Rd)+
45: A = Rd, word read start, Rd = Rd + 2
4D: wait read, R12 = Q,
A = Q, byte read start
case 4: -(Rd)
45: Rd = Rd - 2, A = Rd, byte read
55: R12 = Rd
case 5: @-(Rd)
45: Rd = Rd - 2, A = Rd, word read start
4D: wailt read, R12 = Q
A = Q, byte read start
case 6: E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q,
A = R12, byte read start
case 7: @QE(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q, A = R12
word read start
4D: wait read, R12 = Q,
A = Rd, byte read start
48: wait read, Q = R11[7:0] - Q[7:0],
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assign NzZVC
19: Q = Q, assign NzZV
11: next instruction

13ssddg BITB ss, dd | **0- [TpoBepka OUTOB MPHUEMHHUKA [0 MACKE HCTOYHHKA
tmp =ss &dd, V =0, N =tmp[7], Z = (tmp==0)

if (dd address mode == 0) &&
(ss address mode == 0)
0l: A = PC
IR preload start, word read start
if (ss register == PC) ||
(dd register == PC)
0l: R12 = PC 2
58: R12[7:0] Rs[7:0] & RdA[7:01,
assign NZV
11: next instruction

+

else
0l: PC = PC + 2
58: R12[7:0] = Rs[7:0] & RdA[7:0],
assign NzZV, MCIR poll, wait read
else

01l: MCIR = 001,
switch (ss address mode)
case 0: Rs
47: R12 = Rs
5A: R11 = Rs
case 1l: @Rs
47: A = Rs, R12 = Rs, byte read start
04: wait read, R11 = Q
case 2: (Rs)+
47: A = Rs, Rs = Rs + 2, byte read start
04: wait read, R11 = Q
case 3: @(Rs)+
47: A = Rs, word read start, Rs = Rs + 2
4E: wait read, R12 = Q,
A = Q, byte read start
04: wait read, R11 = Q
case 4: - (Rs)
47: Rs = Rs - 2, A = Rs, byte read start
04: wait read, R11 = Q
case 5: @-(Rs)
47: Rs = Rs - 2, A = Rs, word read start
4E: wait read, R12 = Q
A = Q, byte read start
04: wait read, R11 = Q
case 6: E(Rs)
47: A = PC, word read start, PC = PC + 2
46: wait read, R12 = Rs + Q,
A = R12, byte read start
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04: wait read, R11 = Q
case 7: @E(Rs)
47: A = PC, word read start, PC = PC + 2
46: wait read, R12 = Rs + Q, A = R12
word read start
4E: wait read, R12 = Q,
A = Q, byte read start
04: wait read, R11 = Q

if (dd address mode == 0)
if (dd register == 7)
30: A = PC, R12 = PC+2, IR preload start
word read start

59: R12 = Rs[7:0] - Rd[7:0], assign NZzZVC
11: next instruction
else

30: A = PC, PC = PC + 2, IR preload start
word read start
59: R12 = Rs[7:0] & RdA[7:0],
assign NZVC, MCIR poll
01l: next instruction
else
switch (dd address mode)
case 0: Rd
45: user exception (000010g)
case 1: (@Rd
45: A = Rd, R12 = Rd, byte read start
case 2: (Rd)+
45 Rd, Rd = Rd + 2, byte read
55: R12 = Rd - 2
case 3: @(Rd)+
45: A = Rd, word read start, Rd = Rd + 2
4D: wait read, R12 = Q,
A = Q, byte read start
case 4: -(Rd)
45: Rd = Rd - 2, A
55: R12 = Rd
case 5: @-(Rd)
45: Rd = Rd - 2, A = Rd, word read start
4D: wailt read, R12 = Q
A = Q, byte read start
case 6: E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q,
A = R12, byte read start
case 7: @QE(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q, A = R12
word read start

>
Il

Rd, byte read
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4D: wait read, R12 = Q,
A = Rd, byte read start
48: wait read, Q = R11[7:0] & Q[7:01,
assign NzZVC
19: Q = Q, assign NzZV
11: next instruction
14ssddg BICB ss,dd | **0- C6poc OUTOB PHEMHHKA IO MACKE HCTOYHHKA
dd =dd & ~ss, V =0, N =dd[7], Z = (dd==0)
if (dd address mode == 0) &&
(ss address mode == 0)
0l: A = PC
IR preload start, word read start
if (ss register == PC) ||
(dd register == PC)
0l: R12 = PC + 2
58: RdA[7:0] = Rs[7:0] & ~Rd[7:0],
assign NZV
11: next instruction
else
0l: PC = PC + 2
58: RdA[7:0] = Rs[7:0] & ~Rd[7:0],
assign NZV, MCIR poll, wait read
else
0l: MCIR = 011,
switch (ss address mode)
case 0: Rs
47: R12 = Rs
5A: R11 = Rs
case 1l: @Rs
47: A = Rs, R12 = Rs, byte read start
04: wait read, R11 = Q
case 2: (Rs)+
47: A = Rs, Rs = Rs + 2, byte read start
04: wait read, R11 = Q
case 3: @(Rs)+
47: A = Rs, word read start, Rs = Rs + 2
4E: wait read, R12 = Q,
A = Q, byte read start
04: wait read, R11 = Q
case 4: - (Rs)
47: Rs = Rs - 2, A = Rs, byte read start
04: wait read, R11 = Q
case 5: @-(Rs)
47: Rs = Rs - 2, A = Rs, word read start
4E: wait read, R12 = Q
A = Q, byte read start
04: wait read, R11 = Q
case 6: E(Rs)
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47: A = PC, word read start, PC = PC + 2
46: wait read, R12 = Rs + Q,
A = R12, byte read start
04: wait read, R11 = Q
case 7: @E(Rs)
47: A = PC, word read start, PC = PC + 2
46: wait read, R12 = Rs + Q, A = R12
word read start
4E: wait read, R12 = Q,
A = Q, byte read start
04: wait read, R11l = Q
if (dd address mode == 0)
switch (dd address mode)
case 0: Rd
45: user exception (000010g)
case 1: (@Rd
45: A = Rd, R12 = Rd, byte rmw start
case 2: (Rd)+
45: A = Rd, Rd = Rd + 2, byte rmw
55: R12 = Rd - 2
case 3: @(Rd)+
45: A = Rd, word read start, Rd = Rd + 2
4D: wait read, R12 = Q,
A = Q, byte rmw start
case 4: -(Rd)
45: Rd = Rd - 2, A = Rd, byte rmw start
55: R12 = Rd
case 5: @-(Rd)
45: Rd = Rd - 2, A = Rd, word read start
4D: wait read, R12 = Q
A = Q, byte rmw start
case 6: E(Rd)
45: A = PC, word read start, PC = PC
4C: wait read, R12 = Rd + Q,
A = R12, byte rmw start
case 7: (@E(Rd)
45: A = PC, word read start, PC = PC
4C: wait read, R12 = Rd + Q, A = R12
word read start
4D: wait read, R12 = Q,
A = Rd, byte rmw start
48: wait read, Q = R11[7:0] & ~Q[7:0],
assign NZV, write modified byte data
19: Q = Q, assign NzV
11: next instruction
15ssddg BISB ss, dd | **0- VYcraHoBka GUTOB PUEMHHUKA 10 MacKe MCTOUYHHKA
dd=dd|ss, V=0, N=dd[7], Z= (dd==0)
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if (dd address mode == 0) &&
(ss address mode == 0)
0l: A = PC
IR preload start, word read start
if (ss register == PC) ||
(dd register == PC)
0l: R12 = PC + 2
58: RdA[7:0] = Rs[7:0] | Rd[7:0],
assign NZV
11: next instruction
else
0l: PC = PC + 2
58: RdA[7:0] = Rs[7:0] | Rd[7:0],
assign NzZV, MCIR poll, wait read
else
01l: MCIR = 011,
switch (ss address mode)
case 0: Rs
47: R12 = Rs
5A: R11 = Rs
case 1l: @Rs
47: A = Rs, R12 = Rs, byte read start
04: wait read, R11 = Q
case 2: (Rs)+
47: A = Rs, Rs = Rs + 2, byte read start
04: wait read, R11 = Q
case 3: @(Rs)+
47: A = Rs, word read start, Rs = Rs + 2
4E: wait read, R12 = Q,
A = Q, byte read start
04: wait read, R11 = Q
case 4: -(Rs)
47: Rs = Rs - 2, A = Rs, byte read start
04: wait read, R11 = Q
case 5: @-(Rs)
47: Rs = Rs - 2, A = Rs, word read start
4E: wait read, R12 = Q
A = Q, byte read start
04: wait read, R11 = Q
case 6: E(Rs)
47: A = PC, word read start, PC = PC + 2
46: wait read, R12 = Rs + Q,
A = R12, byte read start
04: wait read, R11 = Q
case 7: @E(Rs)
47: A = PC, word read start, PC = PC + 2
46: wait read, R12 = Rs + Q, A = R12
word read start
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4E: wait read, R12 = Q,
A = Q, byte read start
04: wait read, R11 = Q
if (dd address mode == 0)
switch (dd address mode)
case 0: Rd
45: user exception (000010g)
case 1: (@Rd
45: A = Rd, R12 = Rd, byte rmw start
case 2: (Rd)+
45: A = Rd, Rd = Rd + 2, byte rmw
55: R12 = Rd - 2
case 3: Q(Rd)+
45: A = Rd, word read start, Rd = Rd + 2
4D: wait read, R12 = Q,
A = Q, byte rmw start
case 4: -(Rd)
45: Rd = Rd - 2, A = Rd, byte rmw start
55: R12 = Rd
case 5: @-(Rd)
45: Rd = Rd - 2, A = Rd, word read start
4D: wait read, R12 = Q
A = Q, byte rmw start
case 6: E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q,
A = R12, byte rmw start
case 7: @QE(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q, A = R12
word read start
4D: wait read, R12 = Q,
A = Rd, byte rmw start
48: wait read, Q = R11[7:0] | Q[7:0],
assign NZV, write modified byte data
19: Q = Q, assign NzZV
11: next instruction
16ssddg SUB ss, dd kel BrlunTaHie HCTOYHUKA U3 IPHEMHHKA
dd =dd - ss, assign CV, N = dd[15], Z = (dd==0)
if (dd address mode == 0) &&
(ss address mode == 0)
0l: A = PC
IR preload start, word read start
if (ss register == PC) ||
(dd register == PC)
0l: R12 = PC + 2
58: Rd = Rd - Rs, assign NZVC
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11: next instruction
else
0l: PC = PC + 2
58: Rd = Rd - Rs, assign NZVC
MCIR poll, wait read
else
0l: MCIR = 010,
switch (ss address mode)
case 0: Rs
47: R12 = Rs
5A: R11 = Rs
case 1: @Rs
47: A = Rs, R12 = Rs, word read start
04: wait read, R11l = Q
case 2: (Rs)+
47: A = Rs, Rs = Rs + 2, word read start
04: wait read, R11l = Q
case 3: @(Rs)+
47: A = Rs, word read start, Rs = Rs + 2
4E: wait read, R12 = Q,
A = Q, word read start
04: wait read, R11l = Q
case 4: -(Rs)
47: Rs = Rs - 2, A = Rs, word read start
04: wait read, R11l = Q
case 5: @-(Rs)
47: Rs = Rs - 2, A = Rs, word read start
4E: wait read, R12 = Q
A = Q, word read start
04: wait read, R11l = Q
case 6: E(Rs)
47: A = PC, word read start, PC = PC + 2
46: wailt read, R12 = Rs + Q,
A = R12, word read start
04: wait read, R11l = Q
case 7: @E(Rs)
47: A = PC, word read start, PC = PC + 2
46: wailt read, R12 = Rs + Q, A = R12
word read start
4E: wait read, R12 = Q,
A = Q, word read start
04: wait read, R11l = Q

if (dd address mode == 0)
if (dd register == T7)
30: A = PC, R12 = PC+2, IR preload start
word read start
59: Rd = R11, assign NVZ
11: next instruction
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else
30: A = PC, PC = PC + 2, IR preload start
word read start
59: Rd = R11, assign NVZ, MCIR poll
01l: next instruction
else
switch (dd address mode)
case 0: Rd
45: user exception (000010g)
case 1: (@Rd
45: A = Rd, R12 = Rd, word rmw start
case 2: (Rd)+
45: A = Rd, Rd = Rd + 2, word rmw start
55: R12 = Rd - 2
case 3: Q(Rd)+
45: A = Rd, word read start, Rd = Rd + 2
4D: wait read, R12 = Q,
A = Q, word rmw start
case 4: -(Rd)
45: Rd = Rd - 2, A = Rd, word rmw start
55: R12 = Rd
case 5: @-(Rd)
45: Rd = Rd - 2, A = Rd, word read start
4D: wait read, R12 = Q
A = Q, word rmw start
case 6: E(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q,
A = R12, word rmw start
case 7: @QE(Rd)
45: A = PC, word read start, PC = PC + 2
4C: wait read, R12 = Rd + Q, A = R12
word rmw start
4D: wait read, R12 = Q,
A = Rd, word rmw start
48: wait read, R12 = Q - R11l, assign NZVC
19: Q = Q, write modified, data, assign NzZVC
11: next instruction

17XXXXg -

Henonyctumas xomanna

0l: user exception (000010g)
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10. MapkupoBka

MapxkupoBka npoueccopoB KI1801BM1 B pasnmuunble NHEepHOIBI HUX

OCYIIECTBJIAIACH COTJIACHO HAYAJIbHOT'O TVY u HECKOIBKUX MOCICAYOIUX H3MEHEHMIA.

MPOMBIIUICHHOT'O  BBIITYCKa

Hauanpuoe TY 1.12.81 no 31.12.83 K1801BM1A - ogHa Touka
0K0.348.570-02TVY-81 K1801BM1b - nBe Touku
Wsmenenne TY Ne3 ot 1.01.84 no 31.12.89 K1801BM1A - ogna Touka
1.09.83r K1801BM15b - nBe Touku

K1801BMI1B - Tpu Touku
K1801BMII - yeTslpe Touku

Wsmenenne TY Ne8 ot 1.01.90 K1801BM1A - 6e3 Touek
21.04.89r. K1801BM15b - ogna Touka
K1801BMI1TI - nBe ToukH
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11. CcbInku

1. C6opnoe onucanue 1801BMXx - http://vak.ru/doku.php/proj/bk/1801vm1
2. Crarsest 0 mapkupoeke 1801BM1 - http://sovietcpu.com/articles/69-label-1801

3. Tema o pesepc-umxunupunre 1801BM1 - http://zx-pk.ru/showthread.php?t=23978

4. Onmcanue Ha 1551a3.ru - http://www.155la3.ru/k1801.htm
5. Bukunemus - https://ru.wikipedia.org/wiki/1801BMx

6. TOCT 26765.51-86 Nurepdeiic MITU - http://rfgost.ru/gost/332002/download
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