6. Cuctema npepbiBaHUM

MpepbiBaHWAa CayXaT A8 NPUOCTAaHOBKMW MPSMOro BbIMOJHEHUS MPOrpaMMebl, C TeM, 4Tobbl NpoLeccop CMOr oTpearmpoBaTb
Ha onpefeneHHbIn 3anpoc, CHOPMUPOBAHHLIN NepudepuitHblini yCTPONCTBOM B 3aBMCUMOCTU OT Kakoro-subo
obcToAaTenscTBa. Peakumsa LM Ha 3anpoc Bbipa)kaeTcs B Nepexoae K BbiMOJHEHWIO HEKOTOPOW NMPorpaMMbl, KOTopas
Ha3blBaeTCs nporpammon 0bpaboTkn npepbiBaHus (Interrupt - Service Routine — ISR). MNMocne e€ oKOHYaHUSA NPOAO/KAETCA
BLINOJIHEHME MpepBaHHON nporpammel”. MyTéM NpUCBOEHWS MPUOPUTETOB 3aMpPOcaM MOXKHO A06UTLCS, 4TOBbI LM
pearmpoBaJs, Npexae Bcero, Ha Hanbonee Ba)kHoe CobbITUE, UrHOPMPYS 3anpockl MMbo npepeiBas ISR MeHee BaXKHbIX.

B oT/IM4Me OT LUMKIMYECKOro onpoca, NPy KOTOPOM MPOrpaMMHO NPOBEPSETCS BbINOJHEHWE ONPELENIEHHOr0 YCN0BUS, U ANs
KoTOporo TpebyeTcs BPEMS BLIMOJSHEHUS 1 MECTO B MaMsaTu, npepbiBaHne obecneymBaeT NpPakTUYECKU MFHOBEHHYIO
peakuuio, T.K. HE 3aBUCUT OT MeproAa ornpoca, OTCYyTCTBME MPOrpamMMbl ONPOCaA, Kak TaKOBOW, BbiPaXKaeTCs B IKOHOMMUU
namsTu.

PasnuyHble BapuaHThl NPUMEHEHNS NPepbLIBaHN ABAAITCA SPHEKTUBHLIM CPEACTBOM MOBbLILEHNS NMPOVU3BOANTENLHOCTY
MWKPOMPOLLECCOPHOA CUCTEMBI.

6.1. PBBPELI.IEHVIe n 3anpeLlueHue npepuBaHmﬁ
0na npvéma 3anpocoB Ha npepbiBaHWA MUKponpoueccop Z80 nmeeT aga Bxona: INT u NMI.
Paznnume mexay HUIMN — B MPUOPUTETE U MaCKUPYEMOECTH.

INT (Mackupyemoe npepbiBaHUe) MOXET 6bITb NPOrpaMMHO 3anpeLLeHo UaKn paspelieHo. Heo6XoANMOCTb B 3amnpeLleHnm
(MackvpoBaHWUK) NpPepLIBaHWiI BOZHMKAET, HaNnpuMep, Koraa yciaosus paboTsl B peasbHOM MaclwTabe BpeMeHU aenatoT
HeXenaTeNbHbIM NpepbiBaHe JaHHOTO Y4acTKa NporpamMmsl.

CocTosiHMe «3anpeTuTb NpepbiBaHNA» MO0 «pa3pellnTb NpepbiBaHMsA» 3aMOMUHAETCA NPOrPaMMHO-LOCTYMHbIA TPUITEPOM
IFF1 (Interrupt Flip Flop) BHyTpu UIM. NMocpencTBoM KOMaHAbl pa3pelieHus npepsiBaHuin El (Enable Interrupt) nnb6o
3anpeleHnsa npepbiBaHuin DI (Disable Interrupt) aToT Tpurrep CooTBETCTBEHHO yCTaHaBAuBaeTca nnbo cbpacoiBaeTcs. B
HEKOTOPbIX CAyYyasaXx A5 COXPaHEeHWA ero TeKyLlero cocTosHusa TpebyeTcsa npoMexXyToyHas NamMaTb, B Ka4ecTBe KOTOPOW
npenycmoTpeH Tpurrep IFF2.

Mpwn cbpoce UM curHanom /RESET oba Tpurrepa cbpacbiBatoTcs, 610knpya TpeboBaHUsA Ha MacKupyeMblie nNpepbiBaHuUS.
MocpencTeoM KoMaHAbl El nx MoxHO pa3bnokupoBaTb. Koraa npepbiBaHue npuHuMaeTcs, IFF1 u IFF2 Tak)ke aBTOMaTHU4eCKH
cbpaceiBatoTcs, 4TOOBI NpefoTBPaTUTL AanbHenWwne NpepbiBaHNsA O TeX Nnop, noka oHW He ByayT pa3pelleHbl HOBOM
KomaHgom El.

MNpvmMeHeHwne El BHyTpu IBR paeTt cnepyowme ABe BO3MOXHOCTHU:

e 3)
Havano ISR
: +— HOEBOE NpepbliBEaHWEe HEBOIMOXHO
El
RET (RETI)
e 0)
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Havano ISR

El

+— BO3IMOXHO HOBOE NpepbiBaHWe
(BnoXeHWe HeCcKoNbKKX ISR)

Ba)kHoe 06CTOSATENbCTBO: NMPW BLIMOJIHEHWM KOMaHAbl El nocTynuBWMIA B 3TO BPEMS 3anpoc Ha npepbiBaHne byaeTt
6710KMpoBaH [0 Tex Mop, NOKa He BLIMOJIHUTCA clieaytowan 3a El komaHga. Llenb Takon 3a4epXKu COCTOUT B TOM, 4TO6bI
rapaHTUpoBaThb (nocse KoMaHAabl EI) BO3MOXHOCTb BbINOMIHEHUS KOMaHAb! Bo3BpaTa u3 ISR (RET unn RETI).

NMI (HemackmpyeMoe npepbiBaHMe) MMeeT Bosiee BbICOKWIA MO OTHOWEHMIO K INT npropuTeT U He MOHET 6biTb 3anpeLLeHo
nporpaMMHbIM cnocobom. Takum obpa3oMm, ecanm OHO 3aTpeboBaHO KakuM-nnbo nepudepuinHbiM yCTponcTeom, To LM,
6e3ycs0BHO, NpepbiBaeT TEKYL Y0 NporpaMmy. 3TOT BUA NPepbIBaHUA NpeAaHa3HavyeH, Kak NpaBuio, Aas 04eHb BaXKHbIX
cobbITUI (0TKa3, Cnaj HanpsH>KeHnsa NUTaHna u ap.).

B otnnuyme ot INT. korpa coctosHus IFF1 n IFF2 coBnapatoT, npu NOATBEPXAEHUN HEMACKUpYyeMoro npepbisaHusa IFF1
cbpacbiBaeTcd, a IFF2 ocTaetcs 6e3 nsmeHeHnin. 3To genaetca Ana Toro, 4Tobbl Ha Bpems obpaboTkyn NMI coxpaHnTb
coctosHue IFF1. koTopoe umenocb fo npuema /NMI. Mocne okoH4aHns NMI-SR no komaHge Bo3spaTa RETN cocTosHue IFF1
BOCCTaHaBsIMBaeTCa u3 IFF2.

KomaHngabel LD A,l n LD A,R npenoCTaBfsloT BO3MOXHOCTb TecTuposaHusa IFF2: oHn nepecbinatoT cogepxumoe IFF2 B
P/V-tpnar. T. e. 3Ha4yeHmne IFF2 MOXXeT MCnosb30BaTbCA A1 BETBAEHWSA NPOrpamMmsl.

B Tabnuue 6.1 B KOMMNakTHOM BUAe MPeACTaBieHbl BCe AENCTBUSA, BAUSIOLME HA COCTOAHME TPUITEPOB pa3peLleHuns
npepbIBaHWUNA.

Tabnuua 6.1. CoCTOsIHME TPUTTEPOB pa3peLleHns NpepbiBaHui

Onepauus IFF1 IFF2 MpuMeyaHue
Cépoc LM curHanom /RESET 0 0 3anpelteHue INT npu nycke cucTemsl
KomaHpa El 1 1 Pa3peweHue INT (3agep)xnBaeTCa Ha OOHY KOMaHAYy)
KomaHpa DI 0 0 3anpeweHune INT
Mpuem INT 0 0 Mpuem INT n obpaboTka npepbiBaHMA
KomaHpga RETI [ | [ ] Bbixon 13 ISR
Mprem NMI 0 B | Mpuem NMI n obpaboTka npepbiBaHMA
KomaHpa RETN IFF1<IFF2 ] Bbixon 13 NMI-SR
KomaHpa LD A/l [ ] B | PV<IFF2
KomaHpa LD AR [ ] B | P/V<IFF2

Il — COCTOsSAHWE TpUrrepa He N3MeHseTCs

6.2. Mpuém 3anpocos B LN

Peakuns MUKpoMpoLeccopa Ha NOCTYNMBLUMIA 3aMpoC MPepbiBaHWS 3aBUCUT OT TOYHOTO BPEMEHW MOCTYMIEHUS 3TOro
3anpoca, a TakXe 3anpocos ¢ 6osiee BLICOKUMU NMPUOPUTETAMMU.

Kpome aByx BXO[0B NMpepbiBaHUdA y Mukponpoueccopa Z80 ecTb ewé Bxog 3anpoca wuHbl gns NAM (/BUSRQ), koTopbliin
numeeT 60siee BLICOKUA MPUOPUTET U, C/IeA0BaTENbHO, TOXE BAMAET Ha pa3peLleHne/3anpeLLeHne npepbiBaHus.
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Ha pnc.6.1 B ynpoLieHHOM BuUAe noka3aHbl OCHOBHbIE annapaTHble CpeAcTBa MUKpOMpoLeccopa, NnpeaHasHayvyeHHble ans
npuéma 3anpocos /BUSRQ, /NMI, /INT. Kaxaasa nmHua 3anpoca cHabxxeHa cooTBeTCTBYIOWMM Tpurrepom npuéma (Plip-Flop):
BUSRQ-FF, NMI-FF, INT-FF, B KoTOpble N0 HapacTatoweMy (GpoHTYy nociegHero TakTta (TL) MaWwWMHHOro UMKna BBOAUTCA
nHdopMaumus o 3anpocax. YCTaHOBKa Kakoro-nmbo n3 3Tux TPUrrepos 03Ha4YaeT Npuém COOTBETCTBYlOWEro 3anpoca B L.
Janee npuHaTble 3anpockl 06pabaTbiBalOTCA YCTPONCTBOM YNpaBieHUs, FAe B COOTBETCTBUUN C yKa3aHHbLIMU NpUopuTeTaMu
NoATBEP)KAaeTCs B MepPBY0 04epefb TOT WM MHOW 3anpoc, U BbipabaTbiBalOTCA COOTBETCTBYIOLMNE BHYTPEHHNE 1 BHELIHME
CUrHanbl yrnpaBneHus.

MI1 280

BUSRQ

L J

BUSRQ
-FF

1-H npyopurer

cTpOD

ITL KaXaoro UMKna

HMI BxogHoH .
Ip?-lp'rrep * MM * 2-H NpHOPHTET
HMI — 1 FF
¥CTpOHCTED
yTpaEneHHA
L] y
/INT .
»| JOruka * NT > J-H npHOpHTET
HACKMpO- FF
BaHMA 'l
" cTpod
ITL nocnesgHero
uMKRa
IFF1 KOMaHIbI
(EL,DI}

Puc. 6.1. Mpuem 3anpocos /BUSRQ, /NMI, /INT
JIVHVUM Nprema 3anpocoB UMEIOT CYLLECTBEHHBIE PA3NYMA.

Tpurrepom BUSRQ-FF aHanm3upyeTcs ypoBeHb curHana /BUSRQ no HapacTatowemy ppoHTy nocnegHero Takta (TL) kaxaoro
MaLUMHHOIO Lumkna .

AKTVBHbIN YpoBeHb curHana /NMI cpasy uKcnpyeTcs BXOAHbIM TPUITEpOM He3aBUCUMO OT BPEMEHU ero nocTynneHuns. Ero
CocTosHue (a He ypoBeHb /NMI) aHannsnpyetca Tpurrepom NMI-FF no HapacTatowemy ¢poHTy TL mocnenHero umkia
KOMaH[bl.

YposeHb curHana /INT go npnéma B INT-FF aHann3mpyeTcs CxemMon N0rMkn MacKupoBaHus, rae oH MoXeT 6blTb 610K1poBaH
NoCTYMaloLWMMmM Clofa XXe CUrHanamu:

e OT Tpurrepa paspelueHus/3anpeieHums IFF1,
e OT BXoAHoro tpurrepa NMI,
® OT YCTPOWCTBa yNpaBaeHUs, KOTOPbIA curHannsupyet 06 06paboTke 3anpoCcoB € BbICLUIMMU NPUOPUTETAMU.

YpoBeHb pe3ysibTUPYIOLWEero CurHana aHanusmpyetcs Tpurrepom INT-FF no HapacTaowemy ¢gpoHTy TL nocnenHero umkna
KOMaH[bl.

MpuopuTeT /BUSRQ no oTHoweHwuo K /NMI n /INT cocTouT B CnegytowieM. Npn 04HOBPEMEHHOM NOCTYMJIEHWM 3anpoca LWNHbI
1 OOHOr0 M3 3anpocoB NpepbiBaHUa noaTeepxaaeTtcs 3anpoc /BUSRQ, n wuHa npepoctasnsetca ang MNAM. 3anpoc WuHbl
MoXeT npepBaTb 06paboTky NMI-SR nnn ISR Ha nwobon unkne. Bo Bpems NAM npepobiBaHna oT Bxogos /NMI un /INT He
obcnyxmBatoTcs.

MpuopuTeT /NMI o oTHoweHWo K /INT cOCTOMT B TOM, 4TO ec/iv 06a 3anpoca NOCTYNWAN L0 HapacTaBluero )poHTa TakTa TL
nocnegHero uukna komaHabl, 7o /INT He BocnpuHuMaeTca BHyTpeHHUM TpurrepoM INT-F/F u, cnefoBaTenbHO, UTHOpPUpPYeTCA
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[0 KoHua NMI-SR. Ecnu e B TeyeHne ogHon KoMaHabl 3anpoc INT noctynun oo HapacTatowero ¢gpoHTa TL, a NMI — nocne,
TO BbINOJIHAETCA NepBas KOMaHAa nporpamMmMbl 06paboTky INT, 1 TONLKO MOTOM — Mepexos K nporpamMme obpaboTkn NMI.

Mpu noaTBEpPXXAEHNM 0AHOro U3 3anpocoB npepbiBaHusa (NMI nubo INT) npoueccop BbipabaThiBaeT COOTBETCTBYIOLWMNA LMK
noaTBepXaeHns (CM. B KoHUe Tabnaunuel 5.3).

Bce peakuwns UM Ha curHansbl ynpasnennsa /BUSRQ, /NMI n /INT ¢ y4ETOM rpaHUYHbIX YCIOBUIA NpeacTaBieHsbl B Tabnuue 6.2,
a TakXXe B BUAeE aJropMTMa Ha pUCyHke 6.2.

Tabnuua 6.2. Peakuns LM Ha 3anpockl /BUSRQ, /NMI, /INT

hpoHTe TakTa TL

J1to60ro MaLlMHHOIo
uuKna

cnefywuwem MmallMHHOM Unkne

CurHan DI LR Mpuém curHana HencrTBue MpuMeyaHue
CUrHana
Mpun HapacTatoLLem
/BUSRQ [lo HapacTatowero (poHTa TakTa TL MonoteepxaeHue (/BUSAK) B /BUSRQ nmeeT BbICOKUN

npuopuTeT, 4eM /NMI un /INT

BHyTpu UnKkna oo
HapacTarLLero
dpoHTa TakTa TL

Cpa3sy dukcupyeTcs
BO BXOLHOM

HenocpencTBeHHO nocne
06paboTKM 3TON KOMaHAbI -
nepexof K nporpamme
0bpaboTkn NMI (Tak xe
HenocpencTBeHHo nocne El)

[ns noBTOpHOro
BbIMOJHEHWS NPOrPaMMbl
06bpaboTku NMI curHana

Mocne HapacTatoLiero
dpoHTa TakTa TL

(hpoHTe nocnenHero
TakKTa KomaHgbl (TL)

NMI TpUrr NMI (MuUH.
/ mpmpmsseMMnngbca — /NMI nonmxeH 6bITb
Mocne obpaboTku 3TON
BHYTPY UMKa nocie | go mc) p BbIK/IIO4EH Ha KOPOTKOE
KOMaHAbl BbINOJIHAETCS BpeMs
HapacTaioLiero
cnepyiouias, NOTOM Nepexon K
¢poHTa TL
nporpamme 06paboTku NMI
Mpwv BbINOSHEHUW KOMAHAbI
El /INT He npepbiBaeTcs,
Mocne 06paboTkn KOMaHAbI, He3aBUCKMO OT COCTOSIHUS
ecnn nNpepbiBaHUs bbian IFF1 n IFF2.
[lo HapacTaloLwero
thpoHTa TakTa TL pa3petueHsl, nepexon K ISR. OH MOXeT 6bITb MPUHAT Mpu
P Ecnun npepbiBaHNS 3anpeLLeHsbl BbIMOJIHEHWMN CeAyloLLel 3a
TonbKo npw — /INT nrHopupyetcs El komaHabl (ecnm byaeT
JINT HapacTatowem aKTWBEH [0 HapacTaloLLero

¢poHTa TL 3TOM KOMaHAbI)

BnokupyeTcs He3aBUCMMO OT
cocToaHua IFF1 n IFF2

MoxeT 6bITb NPUHAT NpK
BbIMNOJIHEHUW CNefyloLen
KOMaHpabl, ecniv bypet
aKTMBEH [0 HapacTaloLlero
(poHTa eé nocnenHero
TakTa TL
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L 3
-

MocnegHwi
TaKT HAWKWHHOTO
uMKna?

Her

Ia

/BUSRA=0

v

BUSRQ-FF — 1
[

MocneaHui
LIMKN KOMaHI B

MM BxoaHoH TpMrrep

Ia

nubo HMI HMI nMD0 NMHKA
wﬂﬂﬂ? AHT aKTMBHBI?
Her
Tpurrep
MHMI

AKTHBEH ?

HMI-FF+—1

IFF1+— 0
Her j o

HMI-FF+— 1
IFF1+ IFF2+ 0

BUSRQ-FF=17 Pednm
- non
TfBUSI?l‘J;'!=1
BUSRQ-FF+—0
]
Na BeinonHEHKE
HEMACKMPYEHOro
NpepbIEaHMA
Her
Da BeINONHEHWE
HEMaCKMPYEMOro
npepbIBaHAA
er

Puc. 6.2. Anroputm obpaboTku 3anpocos /BUSRQ, /NMI, /INT

6.3. ObpaboTka npepbiBaHUM

6.3.1. O6paboTka HeMacKUpyeMoro npepbiBaHUA

Ecan npuHAT 3anpoc NMI, To no 3aBeplleHun TekyLllel KOMaHAbl COCTOSHME CYETYMKa KomaHpL PC aBTOMaTuhyYecku
coxpaHsaeTca B cTeke, u B PC 3aHocutcs agpec 0066H. T.e. nponcxoanT nepesanyck npoweccopa ¢ agpeca 66H. C atoro
MecTa B NaMSATU AO/MKHA HauMHaTbLCA noanporpamMmma obpaboTkm NMI; 3aBepLuaTbCs OHa LOJKHA KOMaHAoli Bo3BpaTa RETN.
Anroputm obpaboTkn NMI n3obpaxkeH Ha pucyHKe 6.3, BpEMEHHble AnarpamMmbl Bbi30Ba NMOAMPOrpaMMbl U BO3BpaTa U3 Heé
— Ha pucyHKe 6.4 N pucyHKe 6.5 COOTBETCTBEHHO.
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| Mpuen sanpoca 'HMI |
L 3
| IFF1< 0 |
. MogTEEp:lEHHE
¥ HMI
Januce PC B cTEK:
SP<—5P-1
(5P}~ PCH
SP—5P1
(5P)— PCL
S
L 3 -
| PC — G6H |
w
| HMI SR | > 33':“5""‘“
w
| Koranaa RETH |
S
w .\\
| IFF1+ IFF2 |
ki BosBpar
Yrenue PC 13 cTeKa: " N0 KoMaHZEe
PCL+—(SP) RETH
SP —5P+1
PCH+—(SP)
SP —5P+1 y
¥ Mocneagyrowan
Beixog, | } obDpaboTKa
nporpamMkbl

Puc. 6.3. AnropuTm 06paboTKi HEMACKMPYEMOro NpepbiBaHus

MocneaHuid upkn  MoATEEP:KIEHNE Januce B cTEK Uukn M1 nepeoi
KOMaHdbl | MNpEpLIBaHKMA L .. HOMaHawl ISR
v MM T2 T3 T4 ITM T2 T3 |IT1 T2 T3 I T2 T3 T4 T

g

f L ! k1
Do-07 % Januce }—{ Januce ) '-lBB"f"-_r

c1. DaTa M. GaliTa
CYETYMKA KOMaHT,

Puc. 6.4. Bbi3oB nporpaMmbl 06paboTkn HEMacKnMpyemoro npepbiBaHWS
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LUukn M1 Lmn M1 YUreHHe H; CTEKA Lmn M1

o M T2 T3 T4 MM T2 T3 T4 |TM T2 T3 |1 T2 T3 |ITM T2 T3 T4 |TM

3]

HMI-FF \
AD-A15 }-{Cq.mu.}{ﬂgp.per}-{ﬂmmu.}{ﬂgp.per}{ SP }-{ SPA }{ PC }-{A)m.per}{
i W W W —
REG S L U A U U O VY O N B U AU A
RD L | W A U B U B U
{ Eon A

WR
f \ f % ] k| f k!
DO-D7 { EOH { 45H { Beog ; 1BBD,I],I 1BBD,[I,I
HKomanaa RETH cT. DakTa MN. DanTa K003 OnepaLmM1

CYETYMKA KOMaHL,
Puc. 6.5. Bo3paT 13 noanporpamMmbl 06paboTky HEMacKMpyeMoro npepeiBaHmA

6.3.2. Mackupyemoe npepbiBaHue. Pexxum 0

DTOT peXuM aHaflornyeH peanmsosaHHomy B Ml Intel 8080. na Hero HeobxoaMMa BHELWHAS BCIOMOraTesibHas J0ruka,
KOTOpas B C/lyvae npepbiBaHMA NojaeT KOMaHAy Ha WWHY AaHHbix UM, Mepegaya 3ToM KOMaHAbl NPONCXOAMUT B LMKIE
noaTeepxaeHus INTA, korga oAHOBPEMEHHO aKTUBU3MPYIOTCA curHanbl /M1 n /IORQ (cM. pucyHkmn 4.9 1 6.6).

iHT A+V ¥CIpoHcTBD
* FANpOCHBILEE
NpepbIBaHHE

LN Z&0 —_ T
10RQ 1 1 CHrHan "“Copoc" 13
nopTa BE0JA/ELIEDLA
—
M1 PajpeweHye Nogaum

BEKTOPA Ha WHHY JaHHBIX

Puc. 6.6. Mopaya 3anpoca Ha npepbiBaHe U OPMUPOBaHNE CUrHaa NOATBEPXAEHNS NPepbIBaHUA

T.e. NPONCXOAUT YTEHNE KoLa OMepaunmn, HO He U3 NaMsATK, a N3 NpepbIBalOLLEro YCTPONCTBA. 9T0 MOXeT ObiTb Ntobas
KOMaH[y, 04Hako, Hanbonee 3hheKTUBHO B 3TOM CJly4yae MCMOJSib30BaHWE OJHON N3 BOCbMU KOMaH[ NOBTOPHOr0 3anycka
RST p, roe p — aapec pectapTta. s MCNoAb30BaHWS 3TUX KOMaHA Ha LW aosmxHbl 6bITb MOAaHbl cieaytolime KoMbuHauum
6uTOB:

Komanpa | D7 ... DO
RST00H | 11000111
RSTO8H | 11001111
RST10H | 11010111
RST18H | 11011111
RST20H | 11100111
RST28H | 11101111
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Komanpa | D7 ... DO
RST30H | 11110111
RST38H | 11111111

Anroputm obpaboTkn n3obpaxkeH Ha puc. 6.7. Ecan B nognporpaMmme npucyTcTeyeT KomaHaa El, To nocne BeINONHEHUS
cnefytoLlen 3a Hel KoMaHabl nponcxoanT ycTaHoska IFF1, IFF2. 3T 610KM 0TMeYeHbl MyHKTMPOM.

Kak n gna MM 18080, B 3TOM peXxnMe BO3MOXHO MCMOJIb30BaHNE KOHTpo1epa npepbiBaHmin 8259 (580BH59). 3ToT BapuaHT
noapobHo pacCMOTPEH B KHure 7.

Pexxnm 0 aBTOMaTMYECKU YCTaHaBAMBAETCS NpM BbiMOoJHeHNUM obuiero cbpoca, a Takke COOTBETCTBYIOLLEN koMaHaon IMO
(Interrupt Mode 0).
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Mpuew sanpoca /IHNT
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v
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SP—5P1, (SP) +— PCL J
w
3
PC + anpec ISR
3
B w
bINOAHEHHE | |
ISR
Honarae! L }_ OOpaboTia
r-=—- = il ISR
| Howanga El |
| KomaHoa RET | g
YreHe PC M: cTEKA:
PCL + (5P}, SP+—5P+1
PCH —(5P), 5P—5PH Bosepar
Nno KOMaHg e
L RET
rTT T T T T T T T T
| IFF1+—1, IFF2+1 |
T | _____
3
Mocnegyrowan
Bbixoa, obDpaboTKa
nporparMMbl

I
Puc. 6.7. Anropntm 06paboTKn Mackupyemoro npepbiBaHus. Pexxum 0.
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MocnegHHA UMK MoaTEEpKIeHHE 3Januchk B CTEK Uukn M1 nepeoi
KOMaHabl npepsisaHMa KoMaHakl ISR

e o o

L3
L

e

T

w

avats W Cwermconanaappery  sp1 W sp2 W aatsk Hpappery
=\ / U
o e W e
w U —
o e

Do-07 {Broa——{ sanmes }—{ sanme, }—{Booa}———

HD&'EF“ cT. DaKTa HMN. GanTa KOO0a ONepaLMH

CYETYHMKAE KDMaHJ, Nepeod KoOMaHak! ISR
RFSH l| a

Puc. 6.8. Bbi3oB nporpaMmmbl 06paboTky Mackmpyemoro npepbisaHus ISR B pexume 0 (IM 0)

™M T2 TwTw T3 T4 T T2 T3 IT1 T2 T3 |T1 T2 T3 T4 T

]

-

6.3.3. Mackupyemoe npepbiBaHue. Pexxum 1

Pexxum npepbiBaHui 1 ycTaHaBAuBaeTcs koMmaHgon IM 1. OH NpuMeHseTCa B cucTeMax C MMHUMAaNbHON KOHUrypauuen, rae
HeXXenaTesibHO HapalMBaHMWe annapaTHON YaCTU BBeAEHWEM BCMOMOraTenbHOM normku. ObpaboTka cxoaka ¢ NMI, 3a
NUCKJIloYEeHUeM Toro, 4To BMecTo agpeca 0066H npoucxognTt pectapT K agpecy 0038H n umkn nogTBepXaeHus
NpoL/ieBaeTCs Ha [Ba TakKTa oXuhaHus. Bosspat — no komaHge RET.
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MNpuew sanpoca /INT
Pesxun 1M1

v

IFF1+ 10
IFF2+10
Januce PC B cTEK:
SP —5P1
(5P)+—PCH
SP —5P1
(5P)+—PCL
| PC+ 38H |

| ISR |

Qopal
.-————J'————I :} ple;;Runm

| Howmanaa El

e

| Kowmanga RET | Y,

l

YreHne PC H;: cTEKA:
PCL — (5P}, SP+—SP+1
PCH «— (5P}, SP—5SP+1 Bosspar

J' no KoMaHLe

:} MosTEEp:EIEHHE
INT

RET

I IFF1<1,IFF2+—1 |

et Rk

| Boixon | > Mocneaywwaa oopaboTKa

NporpaMMel

Puc. 6.9. Anropntm 06paboTkn MacKkMpyemoro npepbiBaHus. Pexum 1
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MocResHUA UMKN MoaTeepxieHue Januck B CTEK Uukn M1 nepeon

KOMaHIBl npepbisaHuA L L .. WoMaHawe ISR
To T T2 TwTw T3 T4 IT1 T2 T3 |1 T2 T3 |1 T2 T3 T4 |T1
C
Y

aoats W Cwrmaommalpappery  sp1 W sp2 Y wwsen Ypapoert
m j S —
oo W W W e U2 W
w Y —
o~ el

bo.07 {Sermen Y—{ Sanwee \—{Eoon—

cT. DaKTa MN. GanTa KOOa ONepaUMH

CYETYHMKE KOMaH, nepeod KoMaHae! ISR
RFSH l| a

Puc. 6.10. BbizoB nporpamMmel 06paboTku Mackupyemoro npepbiBaHus ISR B pexxume 1 (IM 1)

6.3.4. Mackupyemoe npepbiBaHue. Pexxum 2

Pexum npepblBaHW 2 ycTaHaBAuBaeTCAa KoMaHAonW IM 2. 3To caMblil NPOU3BOAUTESNIbHLIN PEXWUM MpepbiBaHUN
Mukpornpoueccopa Z80. OH NpYMeHNeTCs B CZI0XKHbIX CUCTEMaX C Pa3BUTON CETbo NepudeprinHblX 31eMeHToB. [pn 3ToM B
namsTW nporpammmpyeTca Tabnuua CTapToBbIX afpecos Kaxaow ISR (cm. puc. 6.11). Tabavua MoxeT BbITb pa3melleHa B
nobon obnacTn namaTu ¢ cobnogeHneM AnWb NpasKia 3anMcu CTapTOBbIX aApecoB: MAAALWNA BalT 3aHOCUTCA B A4ENKY C
4ETHbIM agpecoM (A0=0),cTaplunii 6anT B CnefytoLlyto (Mo BO3pacTaHNI0) AYERKY.

B cnyyae npuéma npepbiBaHua LM popmupyeT 16-paspaaHbiii ykaszaTtens IP (Interrupt Pointer) ona Bbibopkn cTapToBOro
agpeca Hy>XXHoi nporpammbl ISR u3 Tabnuubl. Ang 3TOro npepbiBaBWUM YCTPONCTBOM B BUAe 8 pa3psafHOro BekTopa
nocTasnfeTca Mnagwmn 6anT, a CTapuku n3snekaeTcsa U3 peructpa | Mmukponpoueccopa. ChopMUpoBaHHbIA TakuM 06pa3om
IP yka3blBaeT Ha f4eliky namMaTu (B Tabauue), rae xpaHUTCsa cTapToBbi agpec ISR. CumTaB 3TOT aApec U3 ABYX CMEXHbIX
A4eek, npoueccop nepexoaut K obpaboTke nporpammel ISR. Bo3BpaT 13 Heé [OJHKEH NPOMCXOAUTL No KoMaHae RETI. B
uenom anroputm obpaboTkm nsobparkeH Ha puc. 6.12.

B mMukponpoueccopHoMm KomnnekTe Z80 npeAycMOTpeHo, 4To nepudepuitHole BAC MoryT BbiAaBaTb B Ka4yecTBe BeKTOpa
npepbiBaHNsA TONbKO Y€THble 6anTbl (D0=0) — OonA 0OAHO3HAYHOCTW agpecaunn fyveek Tabnuubl. 3Ha4YUT, fake Npu
HeM3MeHHOM COCTOSHUWM perucTpa | LeHTpanbHOro npoueccopa BO3MOXHO 06cnyXunBaHme 128-Mu yCTPOWUCTB B pexume
npepbiBaHUiA 2, YTO BO MHOrOM MpeBbILaeT NoTPeBHOCTU MUKPOMNPOLIECCOPHON CMCTEMbI CpeHero Knacca.

Insa nepexopa K ISR B pexxume 2 TpebyeTcs 19 TakTOBbIX MEPUOAOB (CM. BPEMEHHbIe AnarpaMmbl Ha puc. 6.13): 7 nepnonos
ANsd BBOJa 8 pa3pafgHOro BeKTOpa OT MpepbiBalowero yCTPONCTBA, cleayolwme 6 — ANa COXpaHeHUs B CTEKe TeKy4ero
coctosHus PC (agpeca Bo3BpaTa), v ewé 6 — 419 CH4MTbiBaHWA CTapToOBOro agpeca ISR.

MonpobHoe onucaHue NpepbiBaHUA B CUCTEME C MOJIHOM KOH(Urypaumen, ocobeHHO, B OTHOLEHUN NepudepuinHbix
3/1eMeHTOB KoMnnekTa Z80, a TakXXe opraHm3aunmy NpuopuTETHOro 0BCTY>XUBAHNS CM. B KHUre 7 «Z80/loCTpoeHmne cucTem.
MporpammupoBaHue. OTnagka».
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BHELLIHEE YCTPOHCTBO
(CTC, FIO, SI0, DMA)

|perm:rp EEKTOpa | 0 |

BEI{T;; MNPEPLIBAHWE MAMATD
Tabnvua HavyaneHeIX agpecoe ana ISR:
U Z&o a HMAajWan yacTe aopeca ISR 0
Kowmanaa LD LA cTapWwan yacTe agpeca ISR 0
T | 0 MNalwan yacTe agpeca ISk 1
| LSRSINCTD | cTapwan yacte agpeca ISR 1
15 | 7 0 2
| crapwas vacte | mnagwas vacis |0 |
a ecHaA WHHa
} ol | KMNagwan yacte agpeca ISR H
IP {yrasarens) CcTapwan yacTe agpeca ISR H
HavancHbi agpec ISR 0 3
15 1]
CueTumk koMana PC CTEK:
ajpecHana WHMHa .
' ' p HMAalWan YyacTs aapeca Gosepara
AMpec BoiGpara 10 - CTapWaa 4acTk ajpeca BosBpara
ISR 0:
HavancHbi agpec ISR 0 4 e

RETI

Puc. 6.11. Mepexof K ISR B pexxume npepbiBaHUA 2:

la — npuém BeKTOpa NpepbiBaHUs ycTponcTea B LM,

16 — appec Bo3BpaTa COXPaHAETCA B CTEKE,

2 — chopMMNpPOBaHHbIN 16-pa3psaaHbIn IP yka3biBaeT Ha HavyanbHbIN agpec ISR,
3 — HavanbHbIM agpec ISR 3arpyxaetcs B PC,

4 — cymTbiBaeTCa 1-9 KoMaHAa nporpammel ISR.
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no KoMaHae
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1
Puc. 6.12. Anropnt™ 06paboTKn Mackupyemoro npepbiBaHus. Pexum 2.

14/16


http://sysadminmosaic.ru/_detail/microprocessor_kit_z80-book1/pict_6_12.png?id=microprocessor_kit_z80-book1%3A06

MocReaHuA UMKN Mogreep:xaeHHe 3anuchb B CTEK YreHMe M3 NaMATH Uukn M1 nepsor

KOMaHAEI L npepbIBaHKA L L L L .. KoMaHawl ISR
. ITM T2 TwTw' T3 T4 |TT T2 T3 M T2 T3 M T2 T3 |ITMM T2 T3 M T2 T3 T4 |1
C
w7\

ADAMS }-{C‘IET‘IHKKDMEHA}-{AAp.per}-{ 5P-1 }{ 5P-2 }{ P }{ IP+1 }{m.lsn}{mp.per}{

mo / T
MREQ | W N Y B W AR U AR T A N A

@ W an VY o W

WR ooy

Do-D7 { Januce }—{ Januce Beog, .f Beog, i'r .f Beog, i'r
c1. Daura wN. DanTa cT. GanTa wN. DanTa KOO,a O[EpaLuMH
CYETYHMKA KOMaHS, ajgpeca Hayana ISR nepeod KoMaHakel ISR

RF5H l' "

Puc. 6.13. Bbi30B nporpamMmmbl 06paboTkn mackupyemoro npepbiBaHus ISR B pexume 2 (IM 2).

1)

[N KOPPEKTHOro Bo3BpaTa B NMpepBaHHY0 NpPorpaMmy NpeaycMoTPeHO ciefyioLiee:

e npw Bxoge B ISR agpec Bo3BpaTa aBTOMaTUYECKN COXPAHSET 5 B CTEKe;

e BHyTpM ISR NporpaMMHO NpeanpUHNMAlOTCA Mepbl S8 COXPaHeHUs coaepXxmnmoro permctpos LM asyms cnocobamu:
© a) cMmeHa 610Ka peructpos komaHgamm EXX, EX AF,AF'
o 0) nepecbifika B CTek kKomaHaon PUSH

2)

BpeMeHHble gnarpaMmbl NPOLLECCOB NpW 3anpoce WinHbl n306pakeHbl Ha pucyHke 4.8.
OnucaHune pexuma MAMN gns NOAHOW KOHPUIypauun CUCTEMbI COOEPXUTCSA B KHUre 6 «Kontponnep NAon
Z80DMA» n kHure 7 «Z80/MocTpoeHune cuctem. MNporpammuposaHune. OTnagKka».
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