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BBEDEHHE 

CoJ~aHHB paJnH~HMX np116opos 11 ycraaoeoK rpe6yer so MHOrHx cny~a.Rx 

H3MBPBHHR pacnpeaenBHHR peanbHba ~113H~BCKHX BBnH~HH (3nBKTPH'iBCKOfO 

HnH MRfHHTHOfO DOnR, TBMDBPBTYPbl H T. ll· ) 11 cpaBHBHHR HX C paC'iBTHLIMH. 

TaK 1 H8DPHMep, DPH C03LI8HHH npoTRJI:BHHLIX MBfHHTHbiX noneA cnOJI:HOA 

KOK~HfYPRUHH C 6onbmHMH fp8,llHBHT8MH ami COCTaBnBHHR nonHOA KBPUI 

C«!OpMHpOBBHHOfO DOnR TpB6YBTCR DpOBBCTH H3MBpBHHR 8 HBCKOnbKHX 

liBCRTKBX Tb~R'i TO'iBK B TPBXMBpHOM npocrpaHCTBB. 

npHMBHBHHB pacnpocrpaHBHHbiX nepCOHBnbHhiX KOMil-t.IJTBPOB IBM··PC-XT/AT 

OTKPbtnO HOBble B03MOJI:HOCTI1 B 8BTOM8TH38llHH H3MBPBHHA, o6pa60TKB " 

MBCCHBOB llBHHbiX, HHTBPDPBTBUHH, X paHBHHH 11 z:tOKYMBHTHpOBRHHH 

PB3YnbT8TOB. CospeMBHHOB ROKOnBHHB TPBliHUHOHHL~ H3MBPHTBnbHb~ npH6opos 

Y•e HMBBT CT6Hli6PTHble HHTp~eAcLI - RS-232C, IEEE-488, HP-IB - Zlml 

ROZIKnJ>"'BHHR K KOMRbJ)TBpaM C UBnbJ> ZIHCTaHUHOHHOrO ynpasneHH.II. 11 06MBHa 

ZI6HHLIMI1. A B 113MBPI1TBnbHLJX CHCTBM6X CYWBCTBYBT T6KJ!:B HB06XOlii1MO"CTb 

C'bBMa 11 o6pa60TKH CHrHanOB C pa3nH"'HL~ • ,li8T"'HKOB, HanpHMBp .llnR 

ynpaBnBHHR 8BTOM8TH"'BCKHM RBPBMBWBHHBM ZIBTBKTOPOB. 

PaCCM8TPHB8BM8R H3MBpHrenbH8R CHCTBMa, ROCTPOBHH8.11. Ha OCHOBB 

nepcOHanbHL~ KOMDbJ>TBPOB IBM PC-XT/AT [1), 6LUia C03l(aHa .llnR 

6BTOM8TH"'BCKOrO H3MBPBHH.II. ROCTORHHOrO MarHHTHOrO ROnR. o6pa60TKH H 

ZIOKYMBHTHPOB8HHR li8HHL~ H3MBPBHHA. 11HTBP~BAC OCYWBCTBm!BT CBR3b MBI:liY 

KOMRbJ>TBPOM IBM PC-XT/AT 11 'MHnnHBOnbTMBIPOM m 1413 HnH BMY RO,li06HLIM, 

He HMBJ>IIlHM craHZ16PTHOrO HHTBP~BACa. KpOMB 3TOrO OH HMBBT 8-pa3PRZIHLIA 

BXOZI llnR npHeMa BHBmHHX CHrHanOB 11 8-pa3PRZIHLIA MOIIlHLIA Bb~OZI ZinR 

ynpasneHHR BHBmHHMH 3nBMBHTaMH (pene, ZIBHrarenH J c ROMOillbJ> 

COOTBBTCTBYJ>WBA ynpaBnRJ>WBA nporpaMMbl. 
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OOMCAHHE MHTEP~E~CA 

¢1YHKI{HOHBnbHBR CXBMB HHTBPiJ:iBAca Z:tnR HBKOnneHHR liBHHbiX 11 
ynpasneHHR npoueccoM H3MepeHHR npHseaeHa Ha p11c.1. 

HHtep~eAc o6eCDBlfHBBBT ROliKnD"'BHHB MHnnHBODbTMBTpa m 1413 HnH BMY 
DOZI06HOrO C DOMOilll>D TPBX 8-paJpRliKLIX BXOllHLJX DOPTOB <GATE 0-2>. t.tepe3 
110PTLI DPOHCXOZH1T ClfHTbiBBHHB ZIBHHL!X H3MBpBHHA 11 CTBTYCB 11p1160pa 
{MO-M23). 

MHnm1BODbTMBTp [2) pa6otaBT B lU1KDH"'BCKOM HHTBrPHPYDDlBM PBMHMB, 
npH 3TOM UHKDbl 113MepeHHA 11 BLIZIBlfH PB3YDbTBTOB Ha mtcnneA pB3liBI1RDTCR 
BO BPBMBHH. Oocne KOMBH.liLI "0YCK" <WRITEO> np116op BHIIOJIH.fi6T OZIHH UHKD 
113MBPBHHA. KOMBHZIB BLmBBTCR 110 nporpBMMB. 

<WRITEO>=OUT &H300,0 ; DYCK UHKna H3MBPBHHR. 
6HT CTBTYCa H3MBPBHHA <STATUS> HCD0Db3YBTCR liDR CHHXPOHH3BUI111 

06MBHB liBHHL~H H TBCTHPYBTCR YDP8BflRDmeA nporpaMMOA. 

<READO>=INP(&H300) 
<READ1>=INP(&H301) 
<READ2>=INP(&H302) 

3Ha~eHHR 6HtOB CHB~YPmHe: 
Al-B1-C1-D1 
A2-B2-C2-D2 

A3-B3-C3-D3 

A4-B4-C4-D4 
AS 

p 

0.1-1-10-10z -103 

s 

ID21 C21 B2[A21Dll Cl!B1IA11 
ID41 C41 B4[A4!DJI C3IB3IA31 

07 - - - - - - - -DO 

KOB 1-oA UH!I'iPLI 
KOB 2-oA UH·!I'iPLI 
<on 3-eA UH!I'iPLI 

•a• 4-oA UH!I'iPLI 
KOn 5-oA UH!I'iPLI 

DOHRpHOCTb 
aH8D830HLI H3MepeHHR 

craryc npH6opa 

(SWO-SW7) ~epeJ 
HHTSP!IiBAC DPHHHMaet CHrH8nLI 

8-pa3p11llHLIA BXO~HOA DOPT <INPUTS>. CHrHanLI. DOCIYDHBmHe C aar~HKOB 

3nSKTPOMSX8HHKH, KOTOP811 ynpaBnRet DBHJt:BHHSM .llBTSKtopa Xonna B 
MarKHTHOM none, HH!I'iOMHPYDT 0 KOOPllHHataX llBTBKTOpa. 

B Haqane pa6or~ c HHtep!l'ieAcoM nporpaMMa HHHUHanH3aUHH aonJt:Ha 
pa3pemHTb HHTBP!I'iSACY B 6nOKB <IT CONTROL> BMna~y 38DPOCOB npepLE8HHR H 
OCYmectBHTb HactpOAKY KOHtponnepa npepLIB8HHA INTEL 8259 XOMDbDtepa 
IBM PC-XT(AT (3]. 
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Ecn11 yposeHb BhiXO.liHOro cHrHana y o.liHoro 113 .naP!HKOB (SWo-sw7) 
H3M8H.R8TCR, 'iepe3 BXO,liHOA 6noK HHTep~eAca <INPUTS> YCTBHBBnHBBSTCR 111" 
B COOTBSTCTBYllliD1A TpHrrep (TO-T7) 8-paJpR.liHOrO perHCTpa <REGISTERS>. 
CHrHan c :3Toro BLIXO.lla perHcrpa 'iepe3 6noK <GATE> nocrynaer Ha nHHHll 
3BRPOCa npepLIBBHHR <IRQ2> mHHbl PC. 

I M 
B E 
M A 

WRITEO s 
WRITEl u 0 p u R 

c T 
RO-R7 > I 

READ3 
p 
u N 
T 

G s 
X 

T s 
I y 
A s 
T T 

E 

M 

PHc.1. ~YHKUHOHBnbHB.R CXeMa HHTep~eAca. 6noKH CO.liSP*aT CnS.liYllliD18 
OCHOBHLie MHKpOCX E:Mbl : <DATA TRANSFER> - K555A06; <FUNCTION DECODER> -
KP556PT4, K555Hfl14, K5550n1; <IT CONTROL> - K555008, K555TM2; <GATE 
o-2> - K555A05: <ouTPuTs> - K555H023; <INPUTs> - K555tn2: <REGisTERS> 
- K555TM2, K5550H1 ; <GATE> - K555DA2; <IT STATUS> - K555A05; <IRQ 
CLEAR> - K555A05. 

Hz:teHTH~HKaUH.R HCTO'iHHKoB Janpocos npepLIBBHH.R npoH3BOlU1TC.R 
C'iHTbiBBHH.R COltE:P*HMoro perHcrpa <IT STATUS> (S0-57). 

:l 

nocne 

C6poc 



CQQTBBTCTBYDDU1X 

KOM6H2IOA 36DHCH 

D -rpHrrepos HCTO"'HHKOB Janpocos 

"0" B p.erHctp <IRQ CLEAR> (CO-C7), 

ocymecrsnRetcR 

fipH C\f11TLIB6HH11 

perHctpa <IT STATUS> c6pacbiBaercR cHrHan pa3pemeHHR Bblll6lfH Janpoca 

npepbiB6HHR HHTBp~eAca B 6nOKB <IT CONTROL>. fi03TOMY nocne K6Illoro 

06cnyJ;HB6HHR 36DPOC6 npepbiB6HHR HY*HO YCT6H6Bfli186Tb pa3pBmBHHB 

npepbiBaHHR HHtepll\eAca • 

<WRITE2>=0UT &H302,0 

<READ3>=INP(&H303) 

<WRITE3>=0UT &H303,DATA 

paJpemeHHB npepcmaHHR. 

js?JS6jSS!S4iSJjS2jSl!SOj 

IC?IC6)cs!c4lcJ)c2!Cllcoj 

07 - - - - - - - - - DO 

02IHHM 113 IYHKUHOH6llbHb~ 6nOKOB 

Bb~02I <OUTPUTS> nnR ynpasneHH.R pene 

HHTepll\eAca 

(RO-R7). 

RBllRBTC.R 8-p63P.R2IHWA 

Do KOM6HllB ynpasnRJ:llllBA 

nporpaMMbl <WRITEl> li6HHblB <00-07> DOCTYD6J:lT 8 8-6HTHbiA perHCTP 2IllR 

BKllDlfBHHR BbUOliHba Tp6H311CTOPOB (THO: KT815) C OTKpbiTb~ KOllllBKTOPOM. 

<WRITEl>=OUT &H30l,DATA ; 

07 - - - - - - - - - DO 

3all6"1H OCT6llbHbiX IJnOKOB ll\YHKUHOH6llbHOA CXBMbl BH.liHbJ 113 pHC.l. 

<DATA TRANSIVER>, <FUNCTION DECODER> OCYWBCTBflRJ:lT CB.R3b MBJ;.lly 

HHTBPil\BACOM H mHHOA IBM PC-XT/AT. CHrHan <RESET> DPB2IH63H6tfBH .liil.R 

YCT6HOBKH B H6"16llbHOB COCTORHHB tpHrrepos HHTBpll\eAca DOCile BKllll'iBHHR 

KOMDbllTBpa. 

l1HTBPil\BAC pacDOllOlKBH Ha OllHOA nnare B CT6Hll6PTB IBM PC-XT/AT. 

llnata C02IBpJ;HT 22 MHKPOCXBMhl, cepHH 74LS HnH K555. 0orpe6neHHB TOKa c 

mHHbl +58 COCT6BllRBT 0, 5A. MHnnHBOllbTMBTP DOZIKllll'f6BTC.R C DOMOID.bJJ 

P63bBMa PD15-32fBB. nnR DOliKJJJ)"'BHHR 06'bBKT6 ynpasneHHR Hcnonb3YBTCR 

paJbeM Pn15-23rBB. 

nPOrPAMMHAR OPrAHH3AUHR HHTEP~EHCA 

nporpaMM6 ynpasneHHR H c6opa ZIBHHb~ pa3pa6otaHa ~n.R 038M THna IBM 

PC/XT H COCTOHT 113 tpex OCHOBHb~ "16CTBA r naBHB.R nporpaMM6, 

no~nporpaMMa 06Cfl)'l!HB6HI1R npepbiB6HHR H DOZIOporpaMM6 H3MBPBHHA. 

EnoK-cxeMa o6meA "'BCTH nporpaMMbl noKa3aHa Ha .PKC.2. 

rnaBHaR nporpaMMa HB"'HH6BTCR C paJpemBHHR YPOBHR IRQ2 H 

npepbffi6HHR HHTBPil\BACa (IRQ2 ENABLE, <WRITE2>) nocne 38DHCH H6"16HbHOro 



a,llpeca flO.llDporpaMMhl npBphiB8HHR B COOTBBTCTBYKlDlBB MBCTO fi8MRTH ( 4] 
(SAVE IRA). 

INTERRUPT ROUTINE 

START 

'-~-'N'--''-._ INTERRUPT ? 

STOP 

PHc. 2. 6noK-cxer.fa l.f8CTH nporpaMMbl, o6c:::nY*HB8KlDlBA HHTBP~BAC. 

npH BKnKll.fBHHH OTBBI.f8KlDlBrO .ll8HHOA 38.ll81.fB BHBmHero YCTPOACTB8 
<WRITEl> li8TtiHKH l.fBpe3 IRQ2-npepbJBaHHB ZiaKlT HH~OpMaUHKl 0 TBKYDlBM 
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nonOJKBHHH .ZIBTBKTOpa ( B H8WBM CDY"l8B - 0 DODOliBHHH li8T"'HKa Xonna). 

OpephiBaHHB pa6on1 rnaaHoA nporpaMMhi nepel!aer ynpaaneaHe a nollnporpaMMY 

06CDYJKHB8HHR RPBPhiB8HHR. 

fiOCDB COXpaHBHHR CHCTBMHhiX DBPBMBHHhiX (SAVE REGS), C"iHTHB8HHR C 

<REA03> perHCTpa <IT STATUS> 11 OD03H8HHR li8T"'HKOB, Bhl388BWHX 

npepbiB8HHB (SWITCH_INFO), DPOHCXOliHT cenBKTHBHOB awqepKHB8HHB <WRITE3> 

{ C6pOC COOTBBTCTBYKliW1X D -TpHrrepOB) 11 YCT8H8BnHB8BTC.R paJpemBHHB 

npeph!B8HH.R HHTBp~eAca <WRITE2>. 3aTBM Bhl3hi88BTC.R COXP8HBHHOB BH8lf8DB 

DO.ZIDPOrpaMMhl CO.liBPli<8HHB perHCTPOB (LOAD REGS), H ynpaBDBHHB DBPBli8BTCR 

o6paTHO B rnaBHYKl nporpaMMY. 

fipHHHM8R 80 BHHMBHHB HOMBp .ZIBT"'HKa, Bhl3B8BWBrO npephiB8HHB H 

BBBliBHHhiB H8'i8fibHhl8" YCDOBHR, rnaBH8R DporpaMM8 DPOH3BOZlHT OliHO 113 

CDBZlYKliW1X liBACTBHA : 

Bh~DKl"iBBT pa60T8BWBB BHBWHBB YCTpOACTBO 11 BKDKl"i8BT llPYroe 

(liPYrHB); 

TO lkB, HO CO ClJHTbiB8HHBM HH~OpM8UHH ( BhDOB DOllDPOrpaMMhl 

H3MBpBHHR MEASURE); 

HB npOH3BOZlHT HHK8KHX l!BACTBHA; 

- Bh0biB8BT DOllDPOrpaMMY HJMBPBHHA. 

8 38BHCHMOCTH OT DOCTaBDBHH~ 38ll8"i DPOHJBOliHMbre nporpaMMOA 

llBACTBHR MOrYT BhiDODHRTbCR B pa3DHlfHbiX KOM6HH8UHRX. fiocne BbiDODHBHHB 

DKl60rO 113 DBPBlfHCDBHHLIX l!BACTBHA nporpaMMa DBPBXOllHT B PBJ:HM OJKHli8HHR 

cne.ZIYKlmero npepLIBaHHR. 

flonnporpaMMa 113MBPBHHA MEASURE H8"iHH8BTCR KOMBH.ZIOA <WRITEO>. 3ro 

CHrHanH3HPYBT BORDTM9Tpy 0 HS~9 RSM9p9HRa. fiocne 3TOrO DPOHCXOliHT 

UHKnH"'BCKOB C"iHTLIB8HHB HH~OpMaUHH C nopra <REA02>, DOK8 6HT STATUS HB 

CHrHanHJHpyer 06 OKOHlf8HHH H3MBPBHI1A. C"iHTLIB8HHB fiOPTOB <READO>, 

<READl> ( COllBPJJ[8HHB fiOpTa <READ2> YJKB H3BBCTHQ) D03BODRBT, HCD0Db3Y11 

HB06XO.ZIHMLJB apH~MBTHlfBCKHB l!BACTBHII, DOnY'IHTb liBACTBHTBnbHOB 3H8"1BHHB 

H3MBPRBMOA ~H3H'IBCKOA BBDH"'HHhl (MarHHTHOrO DODII, TBMDBP8TYPLI 11 T.D. ), 

KOTOpoe 38TBM COXPBHRBTCR B DaMATH HDH BLIBO.ZIHTCR Ha 3KP8H B TBKCTOBQM 

HDH rpa~H"iBCKOM BHllB. 

flOCDBllHHA B03MOlkHLIA OTBBT nporpaMMbl Ha npepbtB8HHB DODHOB 

BbiKDKllfBHHB BCBA YCT8HOBKH. 0pH 3TOM OTKnKJlf8KlTCR BCB BHBMHLIB YCTPOACTB8 

KOM8Hl!OA <WRITEl> H npOHCX O.liHT 38DPBWBHHB YPOBHR npepbJB8HHR <IRQ2> 

(p!!C.2.). 
CnellYBT OTMBTHTh, 'iTO HHTBP~BAC annaparypHO HMBBT 6onee mHpOKy)) 

B03M0J:HOCTb, flO CP8BHBHHKl C PB8DH3088HHL~H B .ZIBHHOA ynpaBnRKlmBA 

nporpaMMB. BoJMOJII:Ha, HanpHMBP, opraHHJaUHR npHopHrera npepbiBaHHR npH 

OZIHOBPBMBHHOM ROnY"iBHHH HBCKOnhKHX BX Ol!Hb!X CHrHaDOB (SWO-SW7). 

Mol!YDhHOB flOCTPOBHHB ynpaBnRKlWBA nporpaMMbl DPBZIYCMaTpHBaBT BOJMOlKHOCTb 
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rrepecTpoftKH nporpaMMU llflR pemeHHR: KOHKPBTHOA. 38ll8'il1 38 C'iBT 
RBPBCT8HOBKH OTliBnbHhiX 6nOKOB. 

0nHC8HH8R H3MBPHTBflbH8R CHCTBM8 C HKTBP~BACOM H8 6838 IBM 
PC-XT/AT MOllBT 6biTb RPHMBHBH8 .l(flR pBDreHHR MHOrHX 38.ll8'1 B 00nacTH 
113MBpHTBflbHOA TBXHHKH H ynpasnBHHR: 

napaMBTPLI ( TO'iHOCTb, 6LICTPO.llBACTBHB, 

Y.llOBnersopRnr sanaHHhiM rpe6osaHHRM. 

npoueccaMH, rne ee rexHH'iBCKHe 
KODH"'BCTBO DHHHA BBO.ll8/BbiBOZl8) 

flpH 3TOM nporpaMM8 H8KODDBHHR, 
06pa60TKH li8HHhiX H ynpaBDBHHR llOnJKHa 6biTb H3MBHBH8 8 COOTBBTCTBHH C 
HOBblMH rpe60B8HHRMH. 
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