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1. Ha3Ha'leHue 6/loKa 

HHTeptf)eiic HKii-581 npe~Ha3Ha'leH ~JIJI conpJI>KeHHJI an
napaTyp~o~ B cTaH~apTe KAMAK c 3BM li3CM -4. 3ToT 
6JIOK MO>KeT pa6oTaTL KaK B O~HOKpeiiTHOH CHCTeMe COB
MeCTHO C KpeiiT-KOHTpOJIJiepOM li3CM-4-Kii-603, TaK H 
B MHOrOKpeiiTHOH CHCTeMe COBMeCTHO C ~paiisepoM BeTBH 
li3CM -4 /6noKH, li,nB, li,n R, li,nY I. ,npaiisep li3CM -4 
D03BOJIJieT DO~KJIIO'IaTL TpH BeTBH DO 7 KpeiiTOB Ka~aJI. 

B uacToJimee speMJI HHTeptf)eiic HKii- 581 pa6oTaeT 
B ycTpoiicTBe conpJiiKeHHJI 3BM li3CM -4- KpeiiT KAMAK 

2. OnucaHue 6AoKa 

HHTep«lJeiic HKii-581 CBJI3aH c 3BM li3CM-4 'lepe3 
Kauan CBJI3H MKC-1 H o6ecne'IHBaeT see ynpaBJIJIIOmHe 
curuanLI, ueo6xo~HMLie ~JI o6MeHa uu«lJopMauueii Me~y 
3BM H BHeWHHMH ycTpOHCTBaMH, pa6oTaiOIUHMH Ha JIHHHH 
c 3BM. 

06MeH ~aHHLIMH Me~y Ji3CM -4 H HHTeptf}eiiCOM ocy
mecTBJIJieTCJI 45-pa3pJI~HLIM CJIOBOM, Me~y HHTeptf}eiiCOM 
H annapaTypoii KAMAK - 24-pa3pJI~HLIM cnosoM. 

HHTeptf}eiic COCTOHT H3 ~BYX 'laCTeii, Ka~aJI H3 KOTOpLIX 
o6ecDe'IHBaeT CBJI3L C 3BM TOJILKO B O~HOM HanpaBJieHHH .. 

linoK-cxeMa HHTeptf)eiica npuse~eua ua puc. 1. 

2.1. Hanpasneuue BLI~a'IH ~aHHLIX H3 
3BM B ycTaHOBKY KAMAK 

HuTeptf)eiic B 3TOM uanpasneHHH pa6oTLI ucnonL3yeT 
CJie~YIOII-'He BHeWHHe CHrHaJILI ynpaBJieHHJI: 
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a; B 3BM: 
CHrHan "IlpepbiBaHHe" • nOCblnaeT BHeWHee YCTpOHCTBO, 

O)I(II,JJ;aiO~ee CBJI3H C 3BM; 
OMB - ocHOBHOii MapKep Bbi,JJ;a'IH - coo6~aeT 3BM 
o TOM, 'ITO perHcTp PIIK cso6o,JJ;eH H >K,JJ;eT ,JJ;aHHble. 

6/ H3 3BM: 
• U f'O • HMnynLCbl rOTOBHOCTH • CHHXpOHMnynLCbl, no· 

T. u B CblnaeMble MaUIHHOH qepe3 MKC; 

- HBK - HMnynLcbl Bbi,JJ;a'IH Ko,JJ;a - nocTynaiOT H3 3BM 
O,JJ;HOBpeMeHHO C Uf'OT., HO TOnLKO TOr,JJ;a, KOr,JJ;a OHa Bbl· 
cTaBHT ,JJ;aHHble Ha UIHHbl KWB; 
- BMB - scnoMoraTenLHblii MapKep Bbi,JJ;a'IH. BblcTaBnJIJI 
ero, 3BM coo6~aeT, 'ITO HaCTOJI~ee cnoso JIBnJieTCJI no

cne,JJ;HHM; 
• 45·pa3pJI,II;HOe CnOBO ,JJ;aHHbiX. 
s/ B ycTaHoBKY KAMAK: 

UroT. ·&MnynLCbl roTOBHOCTH; 
- HBK - HMnynLCbl Bbi,JJ;a'IH KO,JJ;a; 
- HMnynLc nepe,JJ;a'IH - onpe,JJ;enJieT speMJI, KOr,JJ;a ,JJ;aHHble 

HaXO,JJ;JITCJI Ha UIHHax; 
24·pa3pJI,II;HOe CnOBO ,JJ;aHHbiX. 

0nHCaHHaJI BbiWe 'laCTL HHTepcileiica COCTOHT H3: 
45·pa3pJI,JJ;HOrO perHCTpa npHeMa KO,JJ;a /PIIK/; 

- cxeMbl ynpasneHHJI pa6oToii HHTepcileiica B HanpasneHHH 
H3 3BM B ycTaHOBKY KAMAK; 
- Tp&rrepa T 1, onpe,JJ;enJIIO~ero Ha'lano pa6oTbl cxeMbl 

ynpasneHHJI; 
• TpHrrepa T2, ynpaBnJIIO~ero OCHOBHbiM MapKepoM Bbi,JJ;a'IH 

Ko,JJ;a /OMB/; 

• BeHTHneii, ,JJ;aiO~X B03MO)I(JIOCTL nponycKaTL B onpe,JJ;eneH· 
Hblii MoMeHT ,JJ;aHHble H3 perHcTpa PIIK B yCTaHOBKY KAMAK. 

PerHCTp PIIK COCTOHT H3 45 t);·TpHrrepOB /23 MHKpo· 
cxeMbl THna MH7474/. 3TOT perHCTP npHHHMaeT H3 3BM 
45-pa3pJI,JJ;HOe cnoso H xpaHHT ero Ha speMJI nepe,JJ;a'IH 
B ycTaHOBKy. «<>opMaT cnosa npHBe,JJ;eH Ha puc. 2. 

C 1 no 24 pa3pJIA - ,JJ;aHHble; 
c 25 no 45 pa3pJI,JJ; - ynpasneHHe; 
YnpasnJIIO~aJI qacTL cnosa: 

C 25 no 29 pa3pJIA - a,JJ;pec IN - HoMep cTaHUHH B KpeiiTe/ 
C 30 no 33 pa3pJI,JJ; - cy6a,JJ;pec I A/ 

5 



DAHHbiE YnPAB/\EHIAE 
I 

1 2 2L, 25 29!1J 3334 ~.39 41 4243~ ~ 

~~"'\. \ 
N A F C DKYM 

Puc. 2. tPopMa• 45- pa3pJIC>Hozo c.11oea U3 3BM. 

c 34 no 38 pa3pJI.a; - c)yHKIJ;HH /F I 
c 39 no 41 pa3pJI.a; - HOMep xpeiiTa /C/, xor.a;a HHTepc)e:iic 

pa6oTaeT c MHoroxpeiiTHo:ii CHCTeMoii 
KAMAK 

Pa3pJI.a;w c 42 no 44 - /JJ.KY I npe.a;Ha3uaqeuw MJI ynpaBne
HHJI pa6oToii KOHTponnepa, nu6o qacTuquo * - .a;paiiBepa 
BeTBH. 
D=O,K=O 
D=l,K=O 
D=l,K=l 
pe.ca A. 

03HaqaroT nporpaMMHWii pe)I(HM pa6oTw; 
- pa6oTa c Mo.a;uc)uxa:u;ue:ii cy6a.a;peca A; 
- pa6oTa c MO,!J;Hc)Hxa:u;ue:ii a.a;peca N H cy6a.a;-

Pa3pJI.a; V yxa3WBaeT ua To, qTo KOHTponnep nu6o .a;paiiBep 
pa6oTaiOT O,IJ;HHM HHH ,IJ;BYMJI IJ;HKnaMH B O,IJ;HOM IJ;HKne 3BM. 
45-:ii pa3pJI.a; /M/ ynpaBnJieT nepe~aqe:ii .a;auuwx H3 perucTpa 
PIIK B ycTaHOBKY KAMAK. 
M = 0 - nepe.a;aeTcJI ynpaBnJIIOIIJ;aJI qacTL cnoBa, 
M = 1 - nepe.a;aroTcJI .a;auuwe. 

JJ.nJI onucwBaeMoro uanpaBneHHJI pa6oTw HHTepc)e:iica 
CyiiJ;eCTBYIOT ,IJ;Ba pe)I(HMa: 
a/ nepe.a;aqa ynpaBnJIIOIIJ;ero cnoBa H3 perucTpa PIIK B KOHT
ponnep /nu6o .a;paiiBep/ H Bcne.a; 3a HHM- nepe.a;aqa.a;au-
HWX B YCTaHOBKY, 

ii< JJ.nJI nonuoro ynpaBneHHJI .a;paiiBepoM ynpaBnJIIOIIJ;ee 
CHOBO ,IJ;OnOnHHTeHLHO nepe.a;aeTCJI B nporpaMMHWH perHCTp 
.a;paiiBepa. 
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6/ nepe.a;aqa TOnLKO ynpaBnJIIOIIJ;ero cnoBa c nocne.a;yiOIIJ;HM 
npHeM.OM ,IJ;aHHbiX C ycTaHOBKH. 

IJepBbiH pe)I(HM pa60TLI 06'LJICHJieT BpeMeHHaJI ,IJ;HarpaM
Ma, npe.a;cTaBneuuaJI ua puc. 3. Buewuee ycTpoiicTBO nocw
naeT B 3BM ypoBeHL "IlpepwBaHHe". 3BM nporpaMMHbiM 
nyTeM BWXO,IJ;HT Ha HanpaBneHHe BLI,IJ;aqH H nOCblnaeT B HH
Tepc)e:iic HMDYHLCbl rOTOBHOCTH (U roT. ) . 

UroT. npHBO,IJ;HT Bee norHqecKHe JiqeiiKH ycTpoicTBa 
H perHCTpbl B HCXO,IJ;HOe COCTOJIHHe. JiHTepc)eic OTBeqaeT 
3BM HMnynLCOM OMB TonLKO Tor.a;a, xor.a;a y Hero perHcTp 
PIIK cBo6o.a;eH. IlonyqHB CHrHan OMB, MawHHa BWCTaB
nJieT xo.a; ua WHHax KlliB H nocwnaeT BMecTe c UroT. HM
nynLc HBK, KoTopwi coo6IIJ;aeT HHTepc)eicy, qTo ua KlliB 
uaxo.a;JITCJI .a;aHHLie. Ilepe.a;HHM c)poHTOM HBK I c ue6onLwoi 
3a.a;ep>Kxoi/ 3anycxaeTCJI cxeMa ynpasneHHJI, HMeiOIIJ;aJI DJITL 
BLIXO,IJ;OB. 0,1J;HHOqHLie HMDYHLCLI, COOTBeTCTBeHHO C,IJ;BHHYTLie 
BO BpeMeHH, nOJIBHJIIOTCJI Ha 3THX BbiXO,IJ;aX, BLIDOHHJIJI 
onpe.a;eneHHyiOc)yux:u;HIO: 
- HMnynLC nepBOrO BbiXO,IJ;a 3aHOCHT 45-pa3pJI,II;HOe CHOBO 

c WHH KlliB B perHcTp PIIK, 
- HMnynLC BTOpOrO BLIXO,IJ;a nepe.a;aeT CO,!J;ep>KHMOe ynpaB

HJIIOIIJ;eH qacTH perHcTpa PIIK /25745 pa3pJI.a;/ B KOHT
ponnep, npH 3TOM "M" HaXO,IJ;HTCJI B COCTOJIHHH norHqec
xoro "0", 

- H~DYHLC TpeTLero BLIXO,IJ;a MO,!J;Hc)HUHpyeT pa3pJI,!J; M /45 
pa3pJI.a; PIIK ycTaHaBnHsaeT B cocTOJIHHe norHqecxoi 

"1"/, 
- HMnynLC qeTBepToro BLIXO,IJ;a nepe.naeT CO,IJ;ep>KHMOe nepBOH 

qaCTH PIIK /17 24 pa3pJI.IJ;/ H 45 pa3pJI.IJ; /M/ B KOHTpon
nep I nH6o .npaiisep/, 

- HMnynLc nJIToro BLixo.na c6pacLIBaeT perHcTp PIIK H BLI
cTaBnJieT OMB. 

B 3aBHCHMOCTH OT nporpaMMLI MaWHHa nH6o sw.naeT 
cne.nyroiiJ;ee cnoBo .naHHLIX /Tor.na secL UHKn pa6oTLI no
BTOpJieTcJI/, nH6o nepexo.IJ;HT Ha uanpasneHHe npHeMa /pa-
6oTa BO BTOpOM pe>KHMe/. 

BTOpOH pe>KHM pa60TLI OTnHqaeTCJI OT nepBOrO TeM, 
qTo MaWHHHOe CHOBO CO,IJ;e'p)I(HT TOHLKO ynpaBHJIIOIIJ;YIO qacTL 
co.nep>KHMoro perHcTpa PIIK, H B KOHTponnep nepe.naeTCJI 
TOHLKO ynpaBHJIIOIIJ;ee CHOBO. B CBJI3H C 3THM MeHJieTCJI 
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BpeMeHHaJI AHarpaMMa, yKa3aHHaJI Ha pUC. 3, a HMeHHO • 
HaJIH'IHe uucllopMa:QHH a pa3p.I:Aax 37 H 38 perucTpa PllK 
/KoMaHAW 'ITeHHJI a cTaHAapTe KAMAK/ 6noKupyeT HM
nym.cw ua awxoAaX 3 H 4 ynpaBJIJIIOIQei cxeMw. 

llocJie nepeAa'IH ynpaBJIJIIOIQero CJIOBa 3BM nporpay
MHWM UYTeM nepeXOAHT Ha HanpaaJieHHe npHeMa. 

2.2. Hanpaaneuue npHeMa AaHuwx 
a 3BM H3 ycTaHOBKH KAMAK 

HHTepclleic B 3TOM HanpaBJieHHH pa60TW HCUOJib3yeT 
CJieAYIO~QHe BHeWHHe ynpaBJIJIIO~QHe CHrHaJIW: 
a/ H3 3BM: 
- HMUYJibCW 3anpoca (U 3anp)' CHHXPOHMUYJibCbl, nocWJiae
MWe 3BM qepe3 8 MKC, 03Ha'laiO~QHe, 'ITO 3BM >~meT 
Aauuwe; 
- HMUYJibCbl npHeMa KOAa /HllK/ C006IQaiOT, 'ITO KOA /AaH· 
uwe/, uaxoAJIIQHHCJI ua umuax Kmn, npHHJIT Maumuoi; 
6/ B 3BM: 
- OCHOBHOR MapKep npHeMa /0Mll/, coo6IQaiO~QHR 3BM, 
'ITO AaHuwe perHcTpa PBK HaXOAJITCJI ua wuuax Kllill; 
- acnoMoraTeJibHWi MapKep npueMa /BMll/, coo6IQaiO~QHH, 
'ITO ua wuuax Kmn uaxoAHTCJI nocneAUee H3 nepeAaaaeMwx 
CJIOB; 
a/ DO BHeUIHee YCTpORCTBO: 
- HMUYJibC 3anpoca (U 3anp)' 
r/ H3 auewuero ycTpoicTaa: 
- acnoMoraTeJibHWi MapKep npueMa /BMll/; 
- HMUYJibCW nepeuoca, onpeAeJIJIIO~QHe apeMJI, B Te'leHHe 
KOTOporo AaHHWe H3 BHeUIHero ycTpORCTBa HaXOAJITCJI Ha 
wuuax R '; 
- ypoBeHb Y , yKa3WBaiO~QHR Ha TO, 'ITO KOHTpOJIJiep /Apai
Bep/ pa6oTaeT JIH60 OAHHM, JIH60 ABYMJI :QHKJiaMH 3a OAHH 
:QHKJI 3 B M; 
- 24-pa3pJIAHOe CJIOBO AaHHWX. 
3Ta 'laCTb COCTOHT H3: 
- perHCTpa BWAa'IH KOAa /PBK/, B KOTOpOM HHTepclleic 
rOTOBHT CJIOBO AJIJI nepeAa'IH B 3BM; 
- 6ycllepuoro perucTpa /BP/, apeMeHHO xpaHJIIQero AaHuwe, 
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S TO speMB, KOrAa npoHeXOAHT pa6oTa yeTaHOSKH ASYMB 
UHKnaMH S OAHOM UHKne 3BM; 
- norHKH sLipa6oTKH eTpo6a I exeMLI r 1 , r 2 H r 3 I MB 
'ITeHHB AaHHLIX S perHeTpLI; 
- norHKH sLipa6oTKH oeHosHoro MapKepa npHeMa OMTI 
/TpHrrepLI T3 H T4 /; 
- norHKH KOMMyTaUHH AaHHLIX S eOOTSeTeTSYIOIUYIO qaeTL 
perHeTpa PBK HnH s perHeTp liP /TpHrrepLI 13 ,14 H sLI
XOAHLie SeHTHnH/; 

- norHKH nepenHeLISaHHB AaHHLIX H3 perHeTpa 1i p S perHeTp 
PBK /TpHrrepLI T3 , 14 , OAHOSH6paTop SN74121 H exe

Ma r /. 
B o6ey:>KAaeMOM HanpasneHHH HMnynLeLI 3anpoea nepe-

AaiOTeJI· SO SHeWHee yeTpOHeTSO, KOTOpOe OTseqaeT HM· 
nynLeoM nepeHoea sMeeTe e AaHHLIMH Ha WHHax R '. 

RHTep~eiie S 3aSHeHMOeTH OT eoAep:>KHMOrO pa3pBAa 
Y, nepeAaHHoro s ynpasnBIOIUeM enose, Mo:>KeT pa6oTaTL 
nH60 OAHHM UHKnOM npHeMa AaHHLIX, nH60 ASYMB - S OAHOM 
UHKne nepeAa'IH s 3BM. 

B nepsoM pe:>KHMe pa6oTaiOT He see yKa3aHHLie sLime 
B'leiiKH. Pa6oTaiOT TOnLKO norHKa sLipa6oTKH eTpo6a, no
rHKa OMIT H nepsas nonosHHa perHeTpa PBK. 3TOT 
pe:>KHM o6oseHBeT speMeHHaB AHarpaMMa Ha puc. 4. Ypo
seHL Y Ha SXOAe HHTep~eiiea BSnBeTeB norH'IeeKOH "1". 
OMIT AnB 3BM sLieTasnseTeB noene npHeMa OAHOro enosa 
AaHHLIX s nepsyiO qaeTL PBK /F 24 pa3pBALI/. 

BTopas qaeTL PBK /25 745 pa3pBALI/ oeTaeTeB nyeToii. 
CoAep:>KHMOe PBK nepeAaeTeB s 3BM. 

ITpH pa6oTe HHTep~eiiea ASYMB UHKnaMH yqaeTSYIOT 
see norH'leeKHe JI'IeHKH. 3TOT pe:>KHM pa60TLI 06'bBeHJieT 
speMeHHaB AHarpaMMa puc. 5. YposeHL Y Ha SXOAe HH
Tep~eiiea ssnseTeB norH'IeeKHM "0". OMTI sLieTasnseTeB 
TOnLKO noene npHeMa ASYX enos AaHHLIX H fiOArOTOSKH 
nonHoro 45-pa3piiAHoro perHeTpa PBK. 

BHewHee yeTpoiieTso s 3TOM pe:>KHMe AOn:>KHO noeLinaTL 
enosa He 6onee, 'leM 21-pa3pBAHLie /s 3TOM enyqae pa3pB
ALI 22, 23 H 24 PBK oeTaiOTeB eso6oAHLIMH/, a npH noeLin
Ke 24-pa3pBAHLIX enos TepBIOTeB TpH eTapWHX pa3pBAa 
STOporo enosa. llpH ASYXUHKnH'IHOH pa6oTe He seerAa SLIAa
eTeB o6s3aTenLHO ASa enosa /eM. puc. 5/. qTo6LI He 6Lino 
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DOTep:t. BeKOTOpWX CJIOB, B)')KeB perBCTp liP, KOTOPWH spe
MeBBO XpaBHT 24-pa3pJJ,IUIOe CJIOBO .JJ;aBBWX, DOJIBJIJIIOUVIX
CJJ ua ~xo.ne HBTepcileiica nocne ynaxoBKH perucTpa P BK .no 
npue:w:a ero co.nep)I(IIMOro s :w:anmuy. 

,IJ;auuwe perHcTpa liP nepenucwsaiOTCJJ B PBK cpa3y 
)l(e nocne npue:w:a co.nep)l(ll:w:oro PBK :w:anmuoii. 3TH .nauuwe 
scer.na nona.naiOT B nepsyro qacT:t. PBK /1724 pa3pJJ.nw/, 
'1To6w coxpauuT:t. oqepeJUioCT:t. nepe.nasae:w:wx enos. 

3. KoHCIIPYKfiU.II 

KoHCTPYKTHBHO 6nox swnonueu s cTau.napTe KAMAK 
H COCTOHT H3 .nsyx nJiaT, nmpuua nepe.nueii nauenu - 3 ..w. 

Puc. 6. Buo nepeoHeii naHeAu. 
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linoK pa6oTaeT B KpeiiTe KAMAK, uo warBcTpanJ. Kpei:
Ta He BCDOJIJ.3yeTCB. Bee BWXOAHWe B BXOAHWe CBrHaJIW 
JIBHBB CBB3B DO,ItaiOTCB 11epe3 32-KOHTaKTHWe pa31.eMW, 
pacnono>KeHHwe ua nepe.ttuel: naHeJIB. BB.It nepe.ttuel: nauenB 
noKa3aH ua puc. 6. 

4. IIu•aHue 

Hanpa>KeHBe DBTaHBB - + 6 B 
fioTpe6neHHe TOKa - 1,5 A. 
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