
:::::
:1 

n 
' 

)>
 

~
 

""
0 

O
J 

)>
 

. 
::J

 
n 

::J
 

ro
 

"'
0 

m
 

., 
::J

 
ro

 
C

"' 
ro

 
:I

: 
al

 

2
: 

:S
:c s :I
: 

-i
 

m
 

""
0 e m
 

:S
:c n ]:::

::1
 

::J
 

:::
0 

c:
t 

:::s
:: 

C
k

 

O
J 

C
':

t 
.r

 
C

':
t 

C
D

 
s::

 
=-

:::s
:: 

:J
;:

II
IC

':
t 

I ""
0 

""
0 

C
D

::
D

 
~
 

::
:s

::
c:

t 
n 

.... 
:=-

=-
C

':
t 
~
c
:
t
 

0 
.. 

I 
.....

 C
D

C
k

 

U
) 

1.
0 

,_
 

li
D

 
C

D
 

:::s
:: 
~
·
 

.... 
~
 
~
~
 

.....
 ~
 

C
D

 
U

) 
I 

C
k

 
~
 
~
 
~
 

~
 

.... 
c:

t 
w

 
~
 

:::s
:: 

E
 

.....
 ..

... 
:::s

:: 
.. 

~
 
~
 

:II
IC

 
~
 

c:
t 

=-
a 



B HaCTORIIJ;ee speMH a Ol1.HI1 ,una pa3JIHtiHhiX npHMeaeanH oqean um:poKo 

HCrrom3y!OTCH II3BM cepHH IBM-PC. IlpH rrOUI<JI!Oqea>m K HHM aecn!HuapT
HbiX BHelllHHX yCTpOfiCTB Tpe6yroTCfl COOTBeTCTBYlOIUHe HHTepq,eH:Cbl. )J;aH

HaH pa6oTa nocmuueHa co3,uaHHIO yHHBepcannHoro napannenLHoro HHTep

q,e:H:ca, ll03BOJIHKJIIJ;ero ITO,llKJIKJtiaTb K fi8BM pa3Jll1l.J:Hhle BHeWHHe ycTpo:H:cT

Ba C MHHHMaJibHhiMH 3aTpaTaMH CHJI H BpeMeHH. 

Ilpe,unaraeMhiii HHTep<lJeHc COCTOHT 113 .UBYX OTHOCHTeJlbHO He3a.BHCHMbiX 

Y3JIOB (eM. pHc.1). 
llepshiH: 113 HHX - 3TO nporpaMMHpyeMhiH rrapannennHhiH HHTepq,eHc 

Ha OCHOBe MHKpOCXeMbl 58Qf!K55 (Intel 8255 11 1
), !l03BOJIJI!OIIIHH opraHH-

30BaTb CTp06HpyeMhiil. BBOU/Bb!BOJ1 !lO llpOTOKOJIY "handshake" (Mode 1 
MHKpocxeMhi) . 

.[(aHHhlif HHTep¢leHc IT03BOJIHeT pa60TaTh KaK Ha nporpaMMHOM ypOBHe 

B peiKHMe CKaHHpOBaHHH CTaTyCHOrO perHCTpa HJIH C HCITOJih30Ba.HHeM npo

rpaMMHbiX npepbiBaHHii, TaK H B pe)f(HMe np.HMOrO ,UOCTyiTa B naMHTh C Bbl,Ua

l.J:eii 3anpoca aa rrpepbiBa.HHe nocne 3arronaeHHR 6y4lepa IDUI no oKoaqaHHH 

nepeuaqH acex )laHHhiX H3 6ycpepa. Heo6xouHMhiii pe>IGIM pa6oThi 3auaeTcH 
"rrpOWHBKoii" rrporpaMMHpyeMOil. nomqeCKOii MaTpHUbl (IJJ1M) THna 556 
PT1 mm 556 PT2, Ha KOTopoii peanH30BaHO ycTpOiiCTBO yrrpaaneHHH HHTep-
4>m1:ca, H yCTa.HOBKOH COOTBeTCTBYIDI.l.l;iiX nepeMbiqeK. 11CIIOJih3yeMhift 3artpOC 

DMA- DRQ1, 3arrpoc Ha npepbmaHHe- IRQ2. 
fiopT p A MHKpOCXeMhl npe,uHa3HatJeH ,UJlH BhiBO,Ua fiall:Ta HH4>0PMa.IUIH 

(aa Bbixoue ycTaaoarreH upaiiaep 589HP12), nopT PB - UJIH aaoua 6ai<Ta 
(sxo.uahie JIHHHH no,uKmoqeanx K lllHHe +5 B qepe3 pe3HCTOpbi 470 OM). 

fiopT PC HCITOJih3yeTCH .UJlH Bbi,UatiH CTp06HpyroiUHX CHrHaJIOB. 8TH CHrHaJibl 

MOryT HMeTb Kale ITOJIOIKHTeJibHYlO JIOrHKy ( CHrHaJihi aKTHBHhl llpH HX BhiCO

KOM ypOBHe) , TaK 11 OTpHUaTeJThHYlO JIOrHKy ( cHrHan aKTHBeH npH HH3KOM 

yposae), - peJKHM pa6oThi 3a.uaeTCH nporpaMMHO. BLr,naqa CHraana "1" 
aa 6HT PC4 3a.n;aeT peJKHM rronoJKHTE!JihHOH nornKH BhiXO,UHoro KaHana (nopT 

PA), Bhl):(atJa "0" - peJKHM OTPHUaTeJibHOH nonum. AHanorHtiHbiM o6pa3oM 

6HT PC5 3auaeT pe>KHM pa6oThi cTpo6Hpy!OIIIHX cHraanoa axouaoro KaHana 
(nopTa PB). 

Bee BXO.Infhle CTp06Hpyroi.I.J.He CHrHaJihl ITO,ll;KJIIOlleHhl K WHHe +5 B tJ:epe3 

pe3HCTOpb! 4 70 OM, BbiXO)lHb!e CHrHaJibl yCHJIHBa!OTCH upaiiaepoM 589All16. 
)J;aHHbiH y3en 3aHHMaeT lleThipe 6afna B a,npecHOM npoCTpa.HCTBe BBO,Ua

Bb!BO)la II3BM (6a30Bb!e aupeca 270h-273h): 
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270h- rropT P A- BhiB0/111H<!>opMau•m; 
271h- rropT PB - BB0/1 •m<l>opMaUI!II; 
272h- rropT PC- yrrpasmi>OIUI!e CllrHanhr; 
273h- perncTp ynpaaneHHH MHKpocxeMbi. 

Bee CHrHaJihi .Ua.HHoro HHTep¢eHca ahiBO.UHTCR Ha pa3D€M PTI15-23 co cne
AYIOI..l.UiM pacnpe.nenernteM KOHTaKTOB: 
1- BblX0/1- CTpo6 BhlX0/1HOlliiH<!>OpMaUI!II (OBFa); 
2- BblX0/1- MJ1a/1Ullllli!H<J>opMaUIIOHHhlll61!T (PAO); 

9 - BhiX0/1 - cTapiUI!HIIH<!>opMaUIIOHHhlll 611T ( P A 7) ; 
10- BX0/1- I10/1TBep>K,lleHI!e Ilpl!eMa IIH<J>opMaUIIII (ACKa); 
11- BX0/1- CTp06 3aiJI!Ch!BaeMOlli!H<J>opMaUIIII (STBb); 
72- BX0/1- MJ1a/1llllllliiH<J>opMaUI!OHHblll 611T (PBO); 

19- BX0/1- CTapiUIIMIIH<J>opMaUIIOHHhlM 611T (PB7); 
20- BhlX0/1- BX0/1HOll 6y<J>ep rrycT (!BFb); 
21,22,23 - 3eMJ1H . 

. ,UnH BKJU0t.I€HHH HHTepQ;leifca B pe:>KHM CTp06HpyeMOfO BBO,Ua-BbiBO)la 
Tpe6yeTCH BhiiiOJIHHTb cne.nyrorune onepaurm: 

- B rropT 273h 3arrl!caTh K0/1 OA6h; 
- B ITOpT 273h 3arrHCaTb KO)J; 8, ecJU:I J!OfHKa CTpo6Hpyl01UHX CHfHaJIOB 

BbiXO)J;HOfO IlOpTa OTpHUaT€JibHaR1 H KO.ll 9- €CJIH ITOJIO)I(HT€JibHa.R:; 
- B rropr 27 3h 3aiiHCaT& Ko.u OAh, ecnH norHKa crpo6HpyromHx cH:rHa.rroa 

axo,IUioro rropTa OTPHUaTeJI&Haff:.H Ko.U OBh- ecnH nono:>KXITen&HaH. 
Ilp11 cqi!ThiBffiUIII cnoBa cocTOHHIIH IIHTep<J>elica (rropT PC, a11pec 272h) 

3HaliHMbl TOJibKO 6HTbl 7 H 1: 
- 6nT 7 ( cHrHan OBFa) yKa3&IaaeT aa roToBHOCTb npHeMHHKa HH¢opMa

u;HH ITOJIYlii-ITb ot~epe.UHOH 6a:ti:T; 
- 611T 1 ( Cl!rHaJ1 !BFb) yKa3hlBaeT Ha HaJJI!ql!e BO BX0/1HOM 6y<J>epe IIH

TepQJeftca Hosoro 6ai%Ta. 

I1HTepQJeftC TaK)f(e .II;OIIJCKaeT pe)f(HM 6a30BOrO BBO.II;a-BbiBO.II;a MHKpO
CXeMhl 580l1K55 (Mode 0). Ilp11 3TOM rropT PA pa6oTaeT sa BhiB0/11!H<J>opMa
QHH, nopT PB- Ha sso.n;. llopT PC MO)f(eT npHHHMaTb .n;ononm·nenhHo 2 6HTa 
- PC2 ( cl!rHan STBb) H PC6 ( c11rHan ACKa). 3saqesl!e 3TIIX 61!TOB 6y11eT 
paBHO HHBepTlipOBaHHOMy 3HalJeHHIO BXO.II;HbiX cm:-HaJIOB (BbiC0KoMy ypOB
HIO 6y,n;eT COOTBeTCTBOBaTb "0,, HH3KOMY- "1"). 

L(JIR BKJIIOlJeHHR: HHTepQJetica B 3TOT pe)f(HM B rropT 273h 3aiiHCbiBaeTCR 
K0/188h. 

Ha nnaTe HHTepQJeHca HMee-rca none c QJparMeHTOM YHHaepca.JILHofl MOH
Ta)KHOH IIJlaThi, liTO II03BOJI.HeT ripH He06XO,UHMOCTH yCTa.HOBHTb .II;OIIOJIHH
TeJibHhie 3JieMeHThi H H3MeHHTh norHKY pa60Thi :noro y3na. 
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BTophiM Y3JIOM Ha 3TOi1 nnaTe HBJIRerca "y.um1HIUeJih MarHcrpaJUi". 8roT 

y3eJI npe.uHa3HatreH .UJIH conpmKeHHH c TI3BM 6JIOKOB, o6Jia.n.aroi.UHX neKoTo

poM BHyTpenaeH JIOrHKoft. Y 3en o6ecnetrHBaer rpaacnHUHJO no I<a6enKJ 

l:I3 KpytreHbiX nap Ha paCCTOHHHe .UO 10 M CHrHaJIOB trTeHHH (~RD) H 3aDHCH 

nHcj>opMaunH (_ WR ), BOCLMH pa3pHUOB lllHHbi uaHHbiX ( DBO-DB 7) " wecTH 
HJIH treThipex a,n;peCHhiX JlHHHft (B 3a.BHCHMOCTH OT THDa npHMeHHeMoro 

paneMa - JJHHHM AD 0-AD 5). 
Y3en 3aHHMaeT Ha MarHcTpanH 4 6aiha B a.upecnoM npocrpancrae BBO)la

BhiBo.ua- 6a30Bhie a.upeca c 274h no 277h . .[(JIR TOro, 4T06hi yMeHhUU'ITh 3a

HHMaeMoe nolle a.;:J;peCOB .UO treThipeX 6ai1T li B TO :tKe BpeM.A: HMeTb B03MO)J(

HOCTh aupecoBaTL uo 64 6ai1T, MnauwHe pa3pHuLr aupeca ADO n AD1 6epyT
CR H3 CHrHaJJOB AO " A1 MarHCTpann I13BM, CTapwHe (AD2-AD5) - M3 au
peCHbiX JIHHHi1 A12-A15. Tio.uo6Hhii1 cnoco6 anonne .uonycTHM, TaK KaK anna

paTypoi\ TI3BM ueKouHpylOTCII TOJJLKO 10 Mnauumx pa3pHuoB aupeca. 
Ha WHH€ .Ua.HHhiX M0)K€T 6bJTb HCnOJih30BaHa KaK TIOJIO:tKHT€JlbBaH, TaK 

11 OTpHUaTeJihHaR JIOrHKa (B 3aBHCiiMOCTH OT Taro, KaKHe .UpaH:aepbi ycTaHOB

JJeHhl B MHTepcj>ei\ce - 589AJ116 MJJH 589AJ126). CMrHaJJbl 3anHCH ll 4TeHHH 
HMelOT OTpHUaTeJihHYIO JIOnH<:y, CHrHa.rihl aupeca- TIOJIO:tKHT€JlhHYlO, l.lTO CO

OTBeTCTByeT JIOrHKe, npiDUITOH: ¢mpMOi1 Intel .UJIH CBOHX MHKpOCX€M. 

TipH pa6ore c UJIHHHhiM rca6eneM ( 6onee 3 M) na Konue JIHHHH n;on)l(eH 

6hiTh yCTa.HOBJ1€H TepMHHaTOp, ITpH pa6oTe Ha MeHhlllee paCCTOHHHe 3TO )l,e

JiaTb He o6R3aTeJibHO. PeKOMen.uyeTCH, KpOM€ HCIIOJlh30BaHHH Kpyl.leHbiX nap, 

TaK)I(e H 3a3KpaHHpoaan. aecL Ka6enh, TaK rcarc rrpH o6Mene qepe3 naHHhii1: 

y3eJI Ka6enh MO)I(eT CTaTh HCTOl.lHHKOM 3JieKTpOMarHHTHhlX TIOMeX. 

)lnH HCIIOJ1h30Ba.HHJI nannoro y3na nouKJiroqenHH nepHQ:>epHH corrpHrae

MhiM 6JIOK .UOJI)KeH HM€Th B CBO€M COCTaBe TOJihKO ,UelllH¢>paTOp a,n;peca 

( 4 HJIH 6 a,n;pecHhiX JIHHHfi) ,UJIR Bbipa60TKI1 CMTHaJia CS Ha ynpaBJIH€Mbie 

MHKpDCXeMhl H llpH He06XO.D;HMOCTH upall:aep-yCHJIHTeJib WHHbl .D;a.HHbiX. 

llpH HcnonL30Ba.HHH pa.3DeMa PTI15-15 pacnpeueneaHe KOHTaKTOB cne

UY!O!IIee: 
1- UBYJfanpaBJJeHHaH JJHHMH- Mrrauwni\ pa3pHU UaHHb!X (DBO); 

8 - UBYHanpaBJJeHHaH JJMHHH- CTaplllHH pa3pHU UaHHhiX (DB7); 
9- BblXOU- CHrHaJJ 3aHMCM (_WR); 

10- BblXOU- ClirHaJJ qTeHMH (_RD); 
11- BbiXOU- MJJauillHH pa3pHU aupeca (ADO); 

14- BbiXOU- CTaplllMH pa3pHU aupeca (AD3); 
15- 3eMJJH. 
CneuyeT OTMeTHTL, liTO npH HcnoJIL30BaHHH 3Toro y3rra Ha ll3BM 

IBM-PC/XT, pa6oTa>OIUMX B HOpMaJ!hHOM pe>KMMe, n Ha IBM-PC/AT npH 
YCTa.HOBKe HOpMaJibHOfi CKOpoCTH BBOUa-BhiBO,ll;a AJIHT€JibHOCTh IUU<:Jia 06-
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MeHa COCTaBJIHeT OKOJIO 1 MKC, rrpH pa6oTe Ha XT B pe:>KMMe "Typ6o" 

11 Ha AT npn ycTa.HOBKe MaKCHMaJlbHo:H cKopoCTH o6MeHa - U.HKJI yMeHhllla

eTcH. TeM He MeHee ITpH HCITOJih30Ba.HHH B COITpHraeMbiX ycTpOftCTBaX TipO

CTblX 6aHTOBbiX perliCTpOB nma 589Y!P12, 580Y!P82 li T.)l. )lalKe IlpH yCTaHOB

Ke MaKCHMaJihHOft CKOpOCTH c6oeB He Ha6mo.uaeTCH. 

KaK noKa3aJ1a npaKTHKa, .Ua.HHbi:H HHTep¢efic MO)I(eT HMCTh .UOCTaTOl.IHO 

lllHPOKOe npHMeHeHHe. 3TOT HHTep¢ei%C ycrrelllHO HCITOJih30BaJICH ;LJ;JIH yrrpaB

JieHHH )1.Bii:>KeHHeM KapeTKH 30H,Ua npH BhlllOJIHeHHH H3MepeHHft MarHHTHOrO 

ITOJIH Ha yCTa.HOBKe r.MTIEPOH 11 ,UJIR opra.HH3aiJ;HH ycTpO:HCTBa COllpH:>KeHH.H 

KOHTponnepa KAMAK Tlirra KK004 rrpoH3BOJlCTBa OYIHYI 12 1 c TI3BM mrra 

IBM-PC XT li AT, rrpH~eM B p;aHHOM BapHaHTe l.\HKn MarHcTpan!i KAMAK 

He 3aBHCHT OT TaKTOBOft qaCTOTbi Il3BM TIJIIOC )lonycKaeTCH ITO,UKJIIOl.leHHe 

no 16 Kpe:HToB KAMAK K o.nHoft nnaTe, acTaBJIHeMoH B MarHcTpa.rrh ll3BM. 

C ITOMOI.I..l;hiO rrpe,UnaraeMoro HHTep¢>e:Hca K fl3BM MOryT 6biTb ITO.UKJIIO

qeHbl pa3JIHl.IHhie ycTpO:HCTBa, Be,Uy:r.u;He o6MeH 6aH:TaMH, Hal.IHHaH OT nep<lJo

CTa.HUHH HJIH CTa.HKa .UJIR: H3roToaneHHH rrel.laTHhiX rmaT n1na ADMAP H KOH

~"" npyroil TI3BM, ocHameHHoil aHanorH~biM HHTepcpeilcoM (eM. p!ic.2) . 

• TTL :l ... UTS • TTL r..-uTS • TTL :l...UTS 

I'Hc.2 

5 



B rrocne,nHeM cnyt.Iae MO:>KeT 6biTh HCnonb30BaH pe>KHM rrpf:lMoro .nocTyrra 

B rraMf:lTb, CKOpOCTb o6MeHa IIpH 3TOM MO)f(eT COCTaBJI.f!Tb 400-800 K6aiiT/C 

(B 3aBHCHMOCTH OT 6hiCTpO,n;efiCTBHH COITpHraeMbiX il3BM). ,UnH COIIpH)f(e

HHH ABYX il3BM Tpe6yiOTCH .IJ;Ba O.IJ;HHaKOBhiX HHTep<!Jeftca H coe)lHHHTeJihHhiH 

Ka6enh co cne.n;yroi.I.J;eH pacnaHKoft KOHTaKToB pa3'beMoB: 

Pa3oeM A Pa3oeM B 
1-11 
2-12 

9-19 
10-20 

11-1 
12-2 

19-9 
20-10 

21,22,23- 21,22,23 
Ha pHc.l IIOKa3aH aapHaHT HCIIOJih30BaHHH ynnHHHTem:r MarucrparrH 

.IJ;JIR: IIOCTpOeHIDI MHoropa3pH,lJ;HOfO BXO.IJ;HOfO/BhiXO.IJ;HOfO perHCTpa J];JIH IIO));

KJIIOt.IeHHH K Il3BM pa3JIHliHbiX ycTpOHCTB, OCHai.I.J;eHHhiX HHTep<!Jeti:CaMH 

c ypoBHHMH cHrHanoa TTJI. 
KaK y>Ke orMet.Ia.rrOch, ace ycTpoHcrao yrrpaaneHHH ,n;aHHhiM mnep<!JeH

coM, Koropoe BKJIIOt.Iaer H ,n;ernu<!JpaTop a.n;peca, BhirronHeHo Ha IIJIM nma 

556PT2 HJIH 556PT1, ycTaHaBJIHBaeMoft Ha mlHeJILKe. JlJIH H3MeHeHHH 6a30-

BhiX a,n;pecOB napanJieJihHOfO HHTep<fletica HJIH YJJ.JIHHHTeJIH MafHCTpanH ,11;0-

CTaTOt.IHO IIepenporpaMMHpOBaTb TOJibKO 3TY llnM. 
Bcero 6noK co.n;ep)KHT 13 MHKpocxeM. 

B 3aKnrot.IeHHe aarop Ct.IHTaeT rrpHHTHhiM .n;onroM Bhip3.3HTh 6naronap

HOCTh 3a IJ;eHHhie 3aMet.IaHHH H.H.3aMHTHHY H B.C. H C.B.Xa6apoBhiM. 
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