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I B.T. 10-80-567 

lorpaMMa-MOHHTOP AnR MHKpo~3BM KM 001 
cTaHAapTe KAMAK 

IBaeMbiH MOHHTOP opHeHTHPOBaH Ha COBMeCTHYIO pa6oTy 
KM 001 c 6noKoM ynpaeneHHR MarHcTpanbiO KK 006.· 
)ecne4HeaeT AHanoroeyiO cBR3b onepaTopa c MHKpo~3BM 
lBHOH TepMHHan, o6pa60TKY npep~BaHHH H CBR3b C . 
l4HbiM o60PYAOBaHHeM 4epe3 HHTep¢eHCbi'B CTaHAapTe :· 
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BBE,llEHHE 

MOHI1TOPOM Ha3biBaiOT CI1CTeMy nporpaMM, KOTOPble co,qep>KaTCR 
B nOCTORHHOH naMJITI1 M11Kpo-3BM 11 BKI1104aiOT B ce6R nporpaMMbl 
ynpasneHI1R ~yHK~I10HI1POBaHI1eM M11Kpo-3BM 11 ee CBR311 C YCTpOHCT
BaMI1 sso,qa~BbiBo,qa. MoHI1TOpbl MoryT 6b1Tb paani14HOH cno>KHOCTI1 
B aaBHCI1MOCTI1 OT Tpe6yeMbiX pe>K11MOB pa60Tbl M11Kpo-3BM 11 CTeneHI1 
ee OCHatqeHI1R nep11~ep11HHbiM o6opy,qOBaHI1eM. 

0ni1CbiBaeMbiH B HaCTORlqeH CTaTbe MOHI-1TOp npe,qHaaHa4eH AJ1R 
paapa6oTaHHOrO B na6opaTOPI111 R,qepHbiX npo6neM aBTOHOMHOro 11H
Tel111eKTyanbHOrO KoHTponnepa a ctaH,qa~Te KAMAK. B cocTaB 3Toro 
KOHTPOI111epa BXOA11T M11Kpo-3BM KM 001 t/ Ha OCHOBe M11Kponpo~ec
copa HHTen-8080 H 6noK ynpaaneHI1R Man1ctpanbl0 KK 006 Ill . 

Heo6xo,qi1MOCTb p~apa6oTKI1. ,qaHHoro MOHI1TOpa 6blna BblaBaHa TeM, 
4TO 6onbW11HCTBO MOHI1Topos MI1Kpo-3BM Ha ocHose MHKponpo~eccopa 
HHTen-8080 He npe,qHa3Ha4eHbl AJ1R pa6oTbl C CI1CTeMaMI1 B CTaH,qap
Te KAMAK, a ·MOHI1TOp pacnpocTpaHeHHoro KOHTponnepa MAKAMAK 12~ · 
paapa6oTaHHoro ~11PMOH 6opep, opl1eHrnposaH Ha CBR3b c nep~
neHT04HbiM OOOpy,qOBaHHeM, BXO,QR!qi1M TOilbKO B COCTaB.OCHOBHOrO 
TepMHHana, 4TO 11CKI1104aeT np!-1MeHeHI1e B Ka4eCTBe Hero an~aBI1TH0-
~11~pOBOro ,q11cnneR. KpoMe Taro, MHKpo-3BM KM 001 BblnonHeHa Ha 
cxeMax 6onbwe~ cTeneHI1 11HTerpa~l111, 4eM MAKAMAK, 4To noaeon11110 
nOBbiCI1Tb ee ~YHK~I10Ha11bHble B03MOlKHOCTI1, HO B TO >Ke BpeMR npi1-
Be110 K cy~eCTBeHHOMY H3MeHeHHIO CTPYKTypbl. 

On~-tcbleaeMbiH MOHI1Top HaPRAY c o6utenpHHRTbiMH ,qHpeKTHBaMH 
BKI1104aeT e ce6R rpynny ,q11peKTI1B onepa411H KAMAK, a TaK>Ke o6ecne-
4HBaeT CBR3b c; yCTpOHCTBaMI-1 BBo,qa-BbiBO,qa nep~oneHTbl, no,qKI110-
4eHHbiMH 4epea HHTep~eHCbl e cTaH,qapTe KAMAK. 

MoHHTOP HanHcaH c noM~biO aceeMonepa 131, paapa6oTaHHoro 
B fla6opaTOPI1H R,qepHbiX npo6neM. 

~YHKUHH, CTPYKTYPA H PA3MEmEHHE MOHHTOPA 

MoHHTOP npe,qctaenReT co6oH RAPO nep~oneHT04HOH onepa~HOH
HOH CHCTeMbl 11 OpHeHTI1pOBaH Ha COBMeCTHYIO pa6oTy MHKpo-38M 
KM 001 c 6noKoM ynpaeneHHR MarHctpanbiO KK 006. MoHI1TOP o6ecne-
4HBaeT AHanoroeyiO cBR3b onepatopa c MHKpo-3BM 4epea ocHOBHOH 
TepMHHail, o6pa60TKY npepbiBaHHH H CBR3b C nep~oneHT04HbiM o6opy
,qoea~HeM 4epea HHTep~eHCbl a CTaH,qapTe KAMAK, a TaK>Ke BKI1104aeT 
B CeOR cpe,qCTBa AJ1R OTila,qKH nporpaMM. B Ka4eCTBe OCHOBHOrO 
TepMHHaila 11COOI1b3yeTCR an~aBI1THO-~H~POBOH AI1CnneH. 
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CrpyKTypa MOHHTOpa npHBeAeHa B ra611. 1. 0H COCTOHT, B OC
HOBHOM, 1-13 nporpaMM HCn011HeHHR AHPeKTHB 1-1 o6pa60TKH npepbtBa
HHH. noc11eAoaare11bHOCTb Hx pa6orbt onpeAe11ReTCR nporp,aMMOH 
HHTepnpeTaTopa AHPeKTHB B COOTBeTCTBI-11-1 C KOMaHAaMH oneparopa, 
a raKme nocryn11eHHeM npepbtBaHHH. Pa6ory yKa3aHHbiX nporpaMM 
o6ecne4HBaiOr COAepma!llHecR a MOHHTope noAnporpaMMbt pa311H4Horo 
Ha3Ha4eHHR. 

HoHHTOp 3aHHMaer B MHKpo-3BH OK0110 2 K 6a_HTOB cnn3Y c aA-
peCHblM no11eM J:JJJ~.;.. U7FFH 1-1 Hcno11b3yeT OK0110 300 6ai1roa 03Y. 
(34(JP'H7352FH). 03Y MOHHTopa pa3Ae11eHo Ha aoHbt. Hx Ha3BaHHR, · _Ha-
3Ha4eH~e _ 1-1 06beM. npHBeAeHbl B ra611, 2. 06beM CTeKa n011b30BaTe11R 
B 03X MOHiiTopa_n03BOJiRE!l: ~cn011HeHHe AD 8 B110meH1:1biX nOAnporpaMM 
/r.~; noAnporp~~M, Bb13btaaeMbtX,~3 APYiHX noAnporp~MM/, KamAaR 
1-13 KOTOPbiX.MOmeT 3aHOCHTb B CTeK.AJlR .COXpaHeHHR COAepmHMOe 
acex 4e'!",btpex nap p_erHcrpoa MHKponpo1..1eccopa (HL, DE,.BC, PSW). 

Ta6m11..1a 1 .. 

Crpyt<Typa. MOHIHOpa 

N~N' 
n/n 

Hai-tMeHoBaHHe· 

1. n~orpaMMa.HHHL!~a11H3aqHH 
2 .... npo'rpaMMa HHT.epnpeTaropa AHPeKTHB 
3. nporpaMMbt HCn011He1:1HR,AHPeKTHB 
4. nporpaMMbl o6pa6QTKH npepbtBaHHH 

• ' < • ' •• 

5. nporpaMMa 3anoMHHaHHR.COAepm~MOrO 
per~crpoa MHKponpo1..1eccopa 

6. noAnpqrpaMMbl nJ)eo6pa30BaHHR 4Hcen 
7. noAnporpaMMbl CBR3H C T_epMHHa110M 
8. noAnporpaMMbl o6pa6oTKH napaMeTpOB 
9. BcnoMorare11 bHbte ·'noA~porpaM~bt , 

10. BeKropbt A11R · KOHrpo1111epa npepbtBaHHH 

AHAnOr OnEPATOP-HHKP0-3BH .• 

Ko11-eo 

l 
1 

16 
·a. 

1 

5. 
6 
2 
2. 

.8 

npHMepHbiH 
o6beM. 
/6al1roa/ 

., 

110 
90 

1000 
150 

50 
.170 
180 
120 
20 
32 

nPI1."BKf1104eHHI-1 nt-1T?HHR MHKpo-3BM 1-1111-1 HamaTHI-1 ·.KHOnKH~ 11C6poc11 , 

4TO RB11Re}'CR HCT04HH KOM npepbfBaHHR C BbiCWI-1M. npHOPI-1T,eTOM, npo-:
M3BOAHTC~.HI:1HL!HaJ1H3ai..IHR, KOTOpaR COCTOHT ,B YCJaHOBKe Ha4a11b-, 
Horo COCT.ORHHR acex Y3110B MHKpo-3BH 1-1 nOAiOTOBKe 03Y MOHI1TQpa. 
Aa11ee ynpaa11e.HHe, flepeAa.ercR a nporpat'iMY HHrepnpeTar9pa. AHpeK-. 
n18. _3Ta nporp.aMMa ·3.aHoCHT e .. yKa3aTe11~ creKa ·M':"Kpcif!pOI..Ie~copa ."Ha-
4a11bHbtH /c-.:apw~t~l1/ .. ,aApec cre!<a. MOHHTopa, a 3areM ·-B~IBOAHT Ha . 

J r·· ~: • ~ t • 

'2 
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Ha3BaHHe 
30Hbl 

CreK no11b3oaare11R 

CreK MOHHTopa 

CHcTeMHbtH 6y¢ep 

3oHa xpaHeHHR 
coAepmHMoro 

perHCTPOB 

3oHa C11ylKe6HbiX 
R4eeK 

3oHa aeKropoa L 

Ta611.1-11..1a 2 

PacnpeAeneHHe 03Y MOHHTopa 

Ha3Ha4eHHe 06beM 

CreKOBbte onepai..IHH npH 80 6aH-roa 
Hcno11HeHHH nporpaMM 
no11b3qeare11R 

CreKOBbte onepal..ll-111 nPH 32 6ai1ra 
1-1cno11HeHHH nporpaMM 
MOHI1TOpa 

npoMemyT04HOe xpaHeHHe 80 6aHTOB 
AaHHbiX, o6pa6arbtaaeMbtX 
MOHHTOPOM 

XpaHeHHe COAepmHMoro 
per:Hcrpoa MHKponpo1..1eccopa 

13 6al1roa, 

XpaHeHHe cnyme6Hoi1 HH¢opMai..IHH.20 6al1roa 
J.1Cn011b3yeMoi.1 'pa3111-14HblMJ.1 
nporpaf.IMaMK MQHHTopa 

nepeAa4a ynpaB11eHHR B COOT
BeTCTBYIO!IlHe nporpaMMbl 
o6pa60TKH npH npepbtBaHHRX 
or cHrHa11oa L /3ano11HReTcR 

·npH HHHL!Ha11H3ai..IHH/ 

72 6aiha 

3Kpa~:~ repM1-1Ha11a 3HaKH & : • noCJle 3Toro, nporpaMMa omHAaer no
cryn11eHI-1R.At-1PeKTI-1B oneparopa. TaKt.1M o6pa3oM, noRB11eHiie.Ha 
3KpaHe yKa3,aHHbiX 3HaK~.B 03~a4aer iOTOBHOCTb MH~P0:-3BH K AHa
nary c oneparopoM. 

n10GaR AHPeKTt.1Ba nOAaeTCR C TepMt.1Ha11a npH HamaTHI-1 COOTBeT
CTBYIO!IlHX .K11aBHWeH, . 0wH604HO noAaHHbiH C K11aBHaTypbt 3HaK MOmHO 
11 ~b14epKHYTb11 Ha~art.1eM KnaBI-1WH . nepeMe!lleHHR Kypcopa a11eeo. noc11e. . . ' •. : . 
npl-1eM~_,AHPeKTI-1B_bt ynpaa11eH1-1e nepeAaercR a nporpaMMY Hcno11HeHt.1R 
npHHRTOH AHPeKTHBbl. Ec111-1 AHPeKTHBa 6bt11a noAaHa HeaepHo, ro .. Ha 
3KpaH Bb1BOAI-1TCR .. 3HaK' OWH6K~ E, a ynpaB11eHHe BHOBb nepeAaE7TCR 
B nporpaMMY I-1HTepnperaropa A1-1PeKTI-1B. noc11e I-1Cn011HeHHR AHPeK
TI-1Bbl B 3aBHCI-1MOCTH OT ee Tl-1na ynpaa11eHt.1e nepeAaeTCR 1-1111-1 BHOBb 
nporpaMMe I-1HTepnperaropa AHPeKTI-1B, 1-1111-1 nporpaMMe no11b3oeare11R. 
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,lli1PEKH1Bbl, BblnOJlHREMbiE MOHI1TOPOM 

.llHanoroaafl 4aCTb MOHHTopa o5pa5aTwaaeT AHPeKTHBw opepaTopa, 
KOTOpWe no ~YHK~HOHallbHOMy Ha3Ha4eHH~ MOmHO pa3Ae11HTb Ha 5 
rpynn: 

1. ,llHpeKTHBW BBOAa-BbiBOAa Anfl nep$oneHT04Horo o5opyJtoBaHHfl. 
2. ,llHpeKTHBbl 3anycKa nporpaMM. 
3. JlHpeKTHBbl nepeAa4H ynpaeneHHfl c npepweaHHeM pa5oTa~ute14 

nporpaMMW. 
4. ):1HpeKTH Bbl OT11aAKH. 
5. JlHpeKTHBbl onepa~HH KAMAK. 
JlHpeKTHBW noAa~TCfl C TepMHHana B BHAe COOTBeTCTBY~utero 

3HaKa H HeODXOAHMbiX 4HCI10Bb1X napaMeTpOB, Ka>K,qbiH 1-13 KOTOPblX 
AOillKeH COCTOflTb H3 4eTblpex wec'THaA~aTHPH4HbiX. 3HaKOB. 8 j:\allb-
He.:iweM OHH DYAYT o6o3Ha4aTbCfl XXXX, YYYY I-111H ZZZZ • 

Bee AHPeKTHBbl npHHHMa~TCfl nporpaMMOH HHTepnpeTaTopa AHPeK-
THB {.1 AOillKHbl 3aKaH4HBaTbCfl OOAa4eH KOAa CR / 118o3BpaT KapeT-
K1411 I. 11cKn~4eHHe cocTaBnfl~T ,qHpeKTH Bbl 3-11 rpynnw, KOTOPble npH
HHMa~TCfl B ll~DOH MOMeHT apeMeHH, T. K. npepbiBa~T HCnOilHfleMy~ 

nporpaMMY. nontibiH cnHcoK AHPeKTI-1B ·c ytcasaHI-leM l1X (popMaia, MHe
MOHHKI-1 1-1 Bbln011HfleMbiX onepaf.tHH npHBeAeH B TaDil. 3. 

1. ,llHpeKTI-1Bbl BBOAa-ewBoAa Allfl nep¢oneHT04Horo o5oPYAOBaHI1R 

nporpaMMa I-1CnonHeHHfl A1-1PeKTI1Bbl L nPOI13BOA11T BBOA 11H¢opMa
~HI1 C nep¢oneHTbl 4epe3 HHTep¢eJ4c Kl1 013 '.4 ~ KOTOPbiH ycTaHaBnl1-
aaeTCfl B 16-10 CTaH~I-1~ tcapKaca. ~lH¢0pMa~HR Ha neHTe AOillKHa DbiTb 
pa3DI1Ta .Ha 30Hbl. flepBble 6 5al1TOB KalKAOH 30Hbl COAep>KaT 113aro-
110BOK11 B l<OTOpOM 3Ha4eHJ.1e 1-ro 6aJ4Ta - 11 1u BTOporo - 110 11 

' . ' ' ' 
5aHTbl 3 1-1 4 COAep>KaT 4HCI10 6aHTOB B ~OHe /BKI1~4afl 5ai1Tbl 3aro-
110BKa/, a DaHTbl 5 .111 . 6 - aApec naMflTI-1, , no KOTOpOMy j:\OillKHbl 3aHo
CI1TbCfl AaHHWe :HOH 30Hbl. 8 KOH~e Ka>KAOH 30Hbl pacnonaraeTCfl 
5aHT KOHTPOilbHOH CyMMbl, flBilfl~uteHCfl ABOI14HbiM AOnOnHeHHeM CYMMbl 
acex 6aMTOB 30Hbl no MOAYil~ 256 /e 4HCI10 5aHTOB B 30He OH He 
BKI1~4aeTCfl/. floclleAHflfl 30Ha Ha lleHTe COCTOI4T TOilbl<O 113 113aro-
110BKa11 /6ai4Tbl 5 l1 6 MoryT 11MeTb n~6ble 3Ha4eHHfl/ 11 KOHTPOilbHOH 
CYMMbl, TaKafl 30Ha C11ym11T npi13HaKOM OKOH4aHI1R HH$OpMa~l111 Ha 
neHTe. BenH411Ha 30H 11 11x KOI1114eCTBO Ha neHTe MoryT 6b1Tb npoHs
BOI1bHbiMI1. 

flp11 C411TbiBaHHI1 KamAOH 30Hbl nporpaMMa Bb1411CilfleT KOHTPOilbHY~ 
cyMMY 1-1 cpaBHI1BaeT ee c KOHTPOilbHO~ cyMMo.:i 30Hbl Ha neHTe. np111 
11X HecoenaAeHI11>1 npOI13BOAHTCfl OCTaHOBKa C411TbJBaTellfl, Ha 3KpaH 
BblBOA11TCR 3Hatc owHDKH E ,11 ynpaaneHHe nepeAaeTCR nporpaMMe, 
HHTepnpeTaTopa AHPeKTHB. 
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1Ta61111~a 3 

,llHpetcTI1Bbl MOHI1TOpa 

tl>opMaT MHeMOHHKa BbJnOilHfleMaR onepa~.11fl 

I . ,ll11peKTI1Bbl BBOAa- BblBoAa AnA nep¢oneHTbl 

&:L<CR> 
&:DXXXX, YYYY<CR> 

LOAD 
DUMP 

BeoA c nep$oneHTbl 
BbiBOA Ha nep$oneHTY 

II. JlHpetcTHBbl 3anycKa nporpaMM 

&: B<CR> 
&: GXXXX,YYYY, 

ZZZZ<CR> 

BEGIN 
GO 

3anyctc no $HKCHp,aApecy 
3anyCK no npOH3BOI1bHOMy 
aApecy C T04KaMH OCTaHOBa 

I I I • .llHPeKTHBbl nepeAa4H ynpaeneHHR c npepblBaHHeM 
pa6oTa~ute14 nporpaMMbl 

CTRL/1 
CTRL/S 

CTRL/P 

CTRL/U 

INITIALISE 
STOP 

PROCEED 

USED 

IV. ,llHpeKTI1Bbl oTnaAK11 

&: O<CR> 
&: MXXXX, YYYY<CR> 

&: EXXXX <CR> 

XXXX = YY ZZ <LF> . 

XXXX= YY ZZ<t > 

XXXX= YY ZZ'<CR> 

OPEN 
MEMORY 

EXAMINE 

&: HXXXX, YYYY<CR > HEX.ARITHM. 

11HH~Ha11H3a~HR 
OcTaHOBKa pa5oTa~e.:1 
nporpaMMbl · 
npoAOnmeHI1e npepsaHHOH 
nporpaMMbl ·. 

· 3anyck nocneAHe.:i BblnOilHRB
we.:icR nporpaMMbr 

Bbreo,q coAepmHMoro perHcTpoe 
Bb!BOA COAeP>KHMoro 30Hbl 
naMflTH 

Bb1BOA COAePlKHMoro fl4eHK11 
naMRTI1 

3anHC~ KOAa zz "' +1 
K aApecy 
3anHCb KOAa ZZ H -.1 
K aApecy 
3anHCb KOAa· zz 11 BblXOJ:I 
e HHTepnpeTa'Top 

WecTHaA~aTHPI14Hafl apH$Me
TI1Ka 
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&: Z<CR> 
&: C<CR> 
&: S<CR> 
&:R<CR> 

Ta6n111~a 3 /npoAonmeHHe/ 

V. llHpeKTHabr onepa~HH KAMAK 

CAMAC Z 
CAMAC C 
I ·sET 
I RESET 

reHepa~HR CHrHana 
reHepa~HR CHrHana 
YcTaHoaKa cHrHana 
CHRTHe cHrHana I 

z 
c 

I 

nporpaMMS HCnonHeHHR AHPeKTHabiD npOH3aOAHT abla9A COAep
mHMOrO aoH~ naMRTH Ha nep¢oneHTY 4epea HHTep¢elltc ~ 012 151 , 
KOTOPbiH ycTaHaanHaaeTCR a 17-10 CTaH~HIO KapKaca. napaMeTpbl AH
peKTHabl yKa3blaaiOT HS4anbHbiH H KOHC4H~H aApeca ablaOAHMOH 30Hbl. 
11H¢opMa~HR Ha neHTY abraOAHTCR a ¢opMaTe, onHcaHHOM abrwe •. Be
nH4HHa 30H, HS KOTOpble OHa pa3AenReTCR, He npeablwaeT 70 fiaHTOa, 
4TO noaaonReT npH C4HTblBaHHH fibiCTPO OfiHapymHTb a03MOmHyiO OWHfiKy. 

2. llHpeKTHabl aanycKa nporpaMM 

np~-1 HCnOnHeHHH AHpeKTHabl B ynpaaneHHe nepeAaeTCR no aApecy 
Ha4ana 03Y nonb3oaaTenR. 

npH 3anycKe nporpaMMbl 4epe3 AHPeKTHay G MoryT 6b1Tb 3SAaHbl 
OAHH, Aaa HnH . TPH-napaMeTpa. nepablr:i yKa3blaaeT aApec H84ana 
nporpaMMbl Ill npH IIICnonHeHMH AHpeKTHabl ero 3Ha4eHHe 38HOCHTCR 
a R4er:!Ky. STAD (Start Address) a 30He cnylKe6HbiX R4eeK 03Y Mo-
HHTopa. 

BTopoA Ill TpeTHH napaMCTPbl COACPIKST SApeca T04CK OCTSHOaa. 
3~a4eHHR 3THX aApecoa M HSXOARUIHeCR a HHX KOAbl nporpaMMbl 3a
nOMHHaiOTCR a 30He cnyme6HblX RLieeK 03Y MOHHTopa. 3AeCb. me 3a
noMHHaeTCR 4Hcno aaAaHHbtX T04eK ocTaHoaa. B R4eAKH naMRTH 
C aApecaMH T04eK OCTaHoaa YCTaHaanMaaeTCR KOA HHCTpyK~HM RST7 
/OAH06aHTOaaR KOMaHAa nepeAa4H ynpaaneHHR no SAPCCY ~P38H /. 
nocne 3Toro ace perMcTpbr MHKponpoueccopa /KpoMe c4eT4MKa 
KOMaHA/ aarpylKSIOTCR 1113 30Hbl xpaHeHHR HX COACPIKMMOro, HSXOAR
UieHCR a 03Y MOHMTOpa. Ecn111 me T04KH OCTSHoaa H~ 3aASIOTCR, TO 

I ~ I a yKa3aTenb cTeKa MHKponpo~eccopa aarpymaeTCR Ha4anbHbtl'l cTap- , 
uJIIIH/ SAPCC 30Hbl CTeKa non b30aaTenR. 3aTeM ynpaaneHHe nepeAa- I i 

CTCR no SApecy Ha4ana nporpaMMbl. 
npH AOCTHlKe.HHH n1060H M3 T04eK OCTaHoaa MCnOnHReTCR MHCTpyK

~HR RST7, nepeAa10111aR ynpaaneHMe nporpaMMe SAVE. 3Ta nporpaM
Ma 3SHOCHT COAePlKHMOe acex perMCTpoa MHKponpo~eccopa .M perMCT
pa MSCKM KOHTpOnnepa npepblaSHHH a 30HY xpaHeHMR 03Y MOHHTOpa, 
nocne 4ero ynpaaneHHe nepeAaeTCR nporpaMMe HHTepnpeTaTopa AM
peKTHa. np~-1 3TOM HS 3KpaH TepMMHana BblaOAHTCR C006UieHMe 06 
SApece ~CTSHOaa nporpaMMbl a aHAe: 

6 

A\ 

• 

B;YYYY 

rAe yyyy - 3HS4eHHe C4eT4HKS KOMSHA 1113 30H~ XPSHeHHR COAep
mHMOro perHcTpoa MHKponpo~eccopa. 

TaKHM o6paaoM, npr.1 aanycKe nporpaMMbl c aaASHHeM To4eK oc
TaHoaa ee HCnOnHeHHe MOmeT npOH3aOAHTbCR 4SCTRMH OT T04KH AO 
T04KH OCTaHoaa, a KOTOpbiX MOmHO KOHTpOnHpoaaTb COCTORHHe pe
rHCTpoa MHKponpo~eccopa H COAepmHMOe HYmH~X R4eeK naMRTH. 

3. llHpeKTHabl nepeAa4H ynpaaneHHR 
c npepbraaHHeM pa6oTaiOI!leH nporpaMMbl 

llHpeKTHabl 3TOH rpynnbl, a OTnH4He OT OCTanbHbiX, npHHHMSIOTCR 
nporpaMMOH 06pa60TKIII npepbraaHHR, abl3blaaeMoro HamaTHeM n1060Jit 
KnaaHWIII AHCnneR, noAa4a AlllpeKTHa (I, S,P, U) OCyl!leCTanReTCR 
np111 HamaToH Knaar.1we KOHTponR CTRL. nocne npepbraaHHR pa6oTaro
l!leH nporpaMMbl Ha 3KpaH CHS4ana ablaOAIIITCR 3H8K " t" Ill CHMaon 
HamaTOH KnaaHWH, a 3STeM Ha4HHSeTCR pafioTa nporpaMM~ o6pa6oT
KH AHPeKTHabl. 

npr.1 ycTaHOaKe Ha4anbHOro COCTORHHR (CTRLfi) ynpaaneHHe 
nepeAaeTCR a HyneaoJit SApec, H HCnonHRCTCR nporpaMMa HHH~IIIanH-
3S~HH, 

npH ·ocTaHoaKe pa60T810UieH nporpaMMbl (CTRL/S) HCnonHReTCR 
nporpaMt-ta SAVE, a np~-1 npoAonmeHHH npepaaHHOH nporpaMMbl 
(CTRL/P) ace perHCTPbl MHKponpo~eccopa, aKni04SR C4eT4HK KOM8HA, 
3arpymaiOTCR 1113 30Hbl xpaHeHH~ COAepmHMOro perHCTpoa a 03Y MOHIII
Topa, 

npr.1 nepeAa4e ynpaaneHHR a Ha4ano nocneAHellt a~nonHRBwer:icR 
nporpaMMbl (CTRL/U) C4eT4HK KOMSHA 3arpymaeTCR COAepmHMbJM, 
R4eHKH STAD H3 30Hbl cnyme6HbiX R4eeK 03Y· MOHHTopa. 

4. llHpeKTHabl OTnSAKIII 

nporpaMMa o6pa60TKH AIIIPeKTMabl 0 ablaOAHT Ha 3KpaH COAePlKMMOe 
periiiCTpoa MMKponpo~eccopa M3 30Hbl xpaHeHHR IIIX COAeplKHMOro. 
Coo6111eHMe HMeeT aHA: 

HL=XXXX DE=XXXX BC=XXXX SP=XXXX PC=XXXX A=XX F:n, 

rAe HL , DE 111 BC - napbl perMcTpoa MHKponpo~eccopa, SP 
yKaaaTenb cTeKa, PC - C4cT4HK KoMaHA, A - aKKYMYnRT<lp-, F -
¢narH ~ 

np~t IIIHAHKa~~~~~~~ l)>naroa yKa3biBaiOTCR TOnbKO Te, KOTOPbiC YCTa
HOBnCHbl_. a 

11 111
• B npHMepe, npHBeAeHHOM a~we, ace ¢.{1arH c6po

weHbf. B cny1.1ae, ecnr.1 ace, ¢narr.1 ycTaHoaneHbl a 11 111 , OKOli4aHHe 
coo5lllcHHR nocne A=XX npHM~T BHA: 

... F=S, Z,AC,P;C. . 

1 



JlHpeKTHBa M Bbl3blsaeT nporpaMMY BbiBOAa Ha 3KpaH COAePlKHMoro 
naM.RTH t-13 Bbl6paHHOH 30Hbl. napaMeTpbl AHPeKTHBbl yKa3biBaiOT Ha-
4ai1 bHbiH t.1 KOHe4HbiH aApeca 30Hbl. <IJopMaT Bbl BOAa: . 

XXXX =ZZ XXXX=ZZ .•••• 
3AeCb XXXX - aApec .R4eHKH naM.RTH, a ZZ - ee COAePlKHMOe • 

. npH·HcnonHeHHH AHPeKTHBbl E Ha 3KpaH BblBOAHTC.R COAeplKHMOe 
.R4ei1KH naM.RTH c aApecoM, KOTOPbiH yKa3biBaeTc.R napaMeTpoM XXXX: 

XXXX=YY, 

rAe XXXX - aApec .R4ei1KH, a YY - ee coAeplKHMoe. 
nocne 3TOro nporpaMMa nepeXOAHT B pelKHM OlKHAaHH.R BHYTPeHHHX 

KoMaHA AHPeKTHBbl E. KoMaHAbl MoryT 6brTb noAaHbl nyTeM HalKaTH.R 
CileAYIO~HX KI1aBHWei:f: 

"LF" - BblBOA Ha 3KpaH COAepli<HMOro .R4eHKH naM.RTH 
c aApecoM, ysenH4eHHbiM Ha 1; 

, t , - BbiBOA Ha 3KpaH COAePlKHMOrO .R4eHKH naM.RTH C aA
pecoM, yMeHbWeHHbiM Ha 1; 

· "CR" - nepexOA l-13 AHPeKTHBbl E. B nporpaMMY HHTepnpeTa
TOpa AHPeKTHB MOHHTOpa. 

nepeA KalKAOH BHyTpeHHeH KOMaHAOH MOlKHO 3aAaTb 4HCI10 IABa 
WeCTHaA~aTHPH4H~X 3HaKa ZZ /, KOTOpoe npH HCnOilHeHHH KOMaH-
A~I 6yAeT 3aHeceHO no aApecy nocneAHeH HHAH~HpyeMOH .R4eHKH 
naM.RTH. ECilH OWH604HO 6yAeT noAaH HenpaBHilbHblH 3HaK /He wecT
HaA~aTHPH4HbiH/, TO ·sMecTo Hero Ha 3KpaH BbiBOAHTC.R 11 711 -·H BHOBb 

. ;coo6~eHHe 0 COAePlKHMOM .R4eHKH naM.RTH 'C TeM lKe aApeCoM: 4T06bl 
HMeTb ~d3MOlKHOCTb KOppeKTHPOBaHH.R; nepeA ndAa4eH KOMaHAbl MOlKHO 
3aAaBaTb AO 9 3HaKOB, t-13 KOTOpbiX npH HCnOilHeHHH npHHHMaiOTC.R . 
ABa nocneAHHX. JleC.RTbiH KOA BOCnpHHHMaeTC.R' npdrpaMMOH KaK OWH-
604HblH, ·' · .- ' ·- · 

nporpaMMa HCnOilHeHH.R AltiPeKTHBbl weCTHaA~aTHPH4HOH' apH<IJMeTHKH 
H BbiBOAHT Ha 3KpaH coo6~eHHe B BHAe: 

AAAA BBBB, 
rAe AAAA - cyMMa, a BBBB - pa3HOCTb (XXXX-YYYY) 4HCI10Bb1X 
3Ha4eHHH 3aAaHHbiX napaMeTpOB. 

5 .. JlHpeKTHBbl onepa~HH KAMAK 

npH HCfiOilHeHHH_ AHpeKTHB z. c. s, R 
BeHHO CileAY.IO~He KOMaHAbl Kf.MAK: 

- reHepa~H.R cHrHana Z; 
. ,--. reHepa~H.R CH rHana. C; ·' 

. ::-.. ;YCT_aHoBKa cHrHana I; . -~·· 

::. CH . .RTHe CHrHail,a l. 
~ -~" 
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-- . '· 
nOAaiOT.C.R COOTBeTCT-

~· .. ' 

1.' :;', 

1 :,. 

'1 ~.~ 

4 

.. 

nPOfPAMMbl 06PA60TKH nPEPbiBAHHI-1 

J.1CT04HHKH npepblBaHHH B nop.RAKe y6biBaHH.R npHOpHTeTa Ill HX 
KpaTKHe xapaKTepHCTHKI-1 npHBeAeHbl B Tafiil. 4. 0HH o6pa6aTbiBaiOTC.R 
OnHCbiBaeMbiMH HHlKe. nporpaMMaMH MOHHTOpa. 

1. INW - YCTaHOBKa Hal.lailbHOrO COCTO.RHH.R /HHH~Hai1H3a~H.R/ 

npepbiBaHHe nOAaeTC.R npH BKI1104eHHH n~~tTaHH.R 1-1111-1 HalKaTHH KHOn
KH 11C6poc11 Ha nepeAHeH naHeilH MHKpo-3BM. nporpaMMa o6pa6oTKH 
3Toro npepbrBaHH.R nocneAoBaTeilbHO ~cnoilH.ReT cneAy~ee: 

- fiilOKHpyeT BXOA npepblBaHH.R MHKponpo~eccopa; 

-. B HHTep<!Jei:fce CB.R3H C OCHOBHblM TepMHHailOM ycTaHaBJlHBaeT 
aCHHXPOHHbiH pelKHM H 3aAaeT He06XOAHMble napaMeTpbl; 

- B KOHTPOililepe npepblBaHHH OTKPbiBaeT BXOAbl ypoBHeH: 1 -
OTCYTCTBHe OTBeTa aApecaTa, 2 - HalKaTHe KilaBHWH TepMHHana, 
4 - OTCyTCTBHe CHrHaila X 1-13 MarHCTpanH; fiilOKHpyeT BXOAbl ypos
HeH: 3 - npepbiBaHHe OT Tai:fMepa, 5 78 - npepbiBaHH.R OT CHrHailOB L; 

- 04H~aeT 03Y MOHHTOpa; 
- 3anoi1H.ReT HeOfiXOAHMbiMI-1 KOAaMH 30HY CilYlKefiHbiX .R4eeK 

B 03Y MOHHTopa; 
- <!JopMHpyeT seKTOPbl aApecos nporpaMM o6pa6oTKH cHrHanos L; 
- B MarHCTpailb KapKaca nOAaeT CHrHail Z; 
- B yKa3aTeilb CTeKa MHKponpo~eccopa 3aHOCHT Ha4a11bHbiH 

I cTapwHI1/ aApec 30Hbl cTeKa MOHr.-nopa; 
- pa36IlOKHpyeT BXOA npepbiBaHH.R MHKponpo~eccopa. 
3aTeM ynpasneHHe nepeAaeTc.R s nporpaMMy HHTepnpetaTopa 

AHpeKTHB MOHHTOpa. 

2. lNTl- npepbiBaHHe npH OTCYTCTBHH OTBeTa aApeCaTa 

nporpaMMa o6pa6oTKH 3Toro npepbrsaHH.R onpeAeil.ReT aApec, o6-
pa~eHHe no KOTOPOMy Sbi3BailO npepbiBaHHe, H BbiBOAHT Ha 3KpaH 
coo6~eHHe s BHAe: 

T-0 XXXX· 
3AeCb "T-0" - npH3HaK AaHHoro npepblBaHH.R (Time Out), XXXX
COAeplKHMOe C4eT4HKa KOMaHA MHKponpo~eccopa B MOMeHT npepblBaHH.R. 
3aTeM ynpasneHHe nepeAaeTc.R a nporpaMMY HHTepnpeTaTopa AHPeK
THB. 

3. INT2 - npepbrsaHHe no OKOH4aHHH npHeMa KOAa 
OT HalKaTOH KilaBHWH TepMHHaila 

BHa4ane KOA oT HalKaToi1 KnaBHwH 3aHOCHTC.R s .R4ei1Ky CCH 
(Console Character) s 30He cnylKe6HbiX .R4eeK 03Y MOHHTopa, 
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Ta6n~ua 4 
HcT04H~K~ npepweaH~A ~ ~x o6pa6oTKa 

Ha~MeHoe. HcT04H~K QfipafioTKa ~~arHOCT~4. 
coo6~eH~e 

INTIJ 
BKn.n~TaH~R; YcTaHOBKa HeT 

INTl 

INT2 

INT3 

INT4 

INT5 

INT6 

KHOnKa 
11 C6poc11 

,-, 

0TCYTCTB~e 

o'rE!eTa 
aApecaTa 

HaiKaTiie 
Knae~w~ 
AlicnneR 

'c~ri-tan . 
TaAMepa 

'·· 
0TCYTCTB~e 

'ci.ii-'i-ia.ha X 

· Bbr6paf.lf-ii.ri'1 
c~rHan 

Ll ~L8 

flro6oA. ~a:. 

. c~rHanoe .. " 
"' Ll~ L8 

nro6o~ ~3 
INT7 c~rHanoe 
-r ~~L9~~w 

.d ~ 

INT8 
'nKi6ol1 i1a 
c~rHanoe 

L17~L23 

Ha4.COCT. 

4TeH~e 

c4eT4~Ka 

KOMaHA 

Co'cTORH~e 

C4eT4~Ka 

KoMaHA 

·Onpeheneli~e HeT 
tieo6xo.Q~MocT~ 
rlpepbiBaH~R . 

0TMei'Ka '' 
epeM~H~. HeT 

brip~he~~H~e·HoMep 
·HoMepa. -' 'cTati~l-1~ 
cTaHLI~i-1 

- - - - HeT 

OnpeAeneH~e HEh 
HOMepa L 

OnpeAeneH~e 
HOMepa L 

Onpe~enei-me 
HOMepa L 

,', t 

HeT 

HeT 

AApecaT 
nepeAa4~ 

ynpaeneH~R 

nporpaMMa 
~HTepnpeTaTOp(l 

AHpeKT~B 

nporpaMMa 
~HTepnpeTaTopa 

A~peKT~B 

~~peKT~Bbl 
npepbrBaH~R 

nporpaMMa 
nonb3os<heriR 

nporpaMMa • 
< • • 

~HTepnpeTaTopa 

A~PeKT~s. 

nporpaMMa 
rionbaoeaTeriR: 

nporpaMMa 
nonb3oBaTenR 

nporpaMMa, 
non baoeau![lf! 

nporpai.\Ma·· 
nonbaoeaTenR 

,,·. 

a aaTeM aHan~al1pyeTCR. Ten~ 3i'b KOA )1~fPE}KT~Bb( np'epbrealil-i'fl pa6o
Taro~eA .nporpaMMbl, TO ynpaeneHi.1e 'nepe;Qaeicfi no co'oTBeTCTByiO~eMy 
aApecy' nj:>Orpai-1J.ii.r 96pa66Ti<~· A~pekT~·e'br. B obanbr-lbrx··cny4a.Rx•·' . 

·~r,,·,,.. _...:; ·~, ·.r::· >* ~- '·' ~ '\ . ~,., ':,""'. / ··.._ .. ·~, ' ' 

JO 
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npo~3BOA~TCR nepeAa4a· ynpaeneH~R no aApecy, KOTOpbiA HaXOA~TCR 

e R4eAKe .CINT (Console Interrupt) e aoHe cnyme6HbrX R4eeK 03Y Mo
H~Topa. np~ ~H~l.l~an~3al.l~~ B 3TY R4eAKy 3aHOC~TCR aApec npo
rpaMMbl eoaepaTa K npepeaHHOA nporpaMMe. 

~R o6ecne4eH~R B03MO>KHOCT~ npepb!BaH~R OT Knae~aTypbl TepM~

Hana KOMaHAaM~, He BXOAR~~M~ 8 cn~COK A~peKT~8 MOH~Topa, He
OfiXOA~MO 8 R4eAKy CINT n'oMecT~Tb aApec nporpaMMbl o6pa6oTK~ 
3Toro npepw8aH~R. 

4. INT3 - npepw8aH~e oT TaAMepa 

nep~o.Q' cneA08aH~R ~Mnynbco8; 8W3W8aro~~x ;~o npepweaH~e, 
paeeH 0,1 C. np~ B03H~KH08eH~~ npep~~aH~R ynpa8neH~e nepeAa
eTCH no aApecy, KOTOPbiA HaXOA~TCR 8 R4eA Ke TI (Timer Interrupt) 
~ aoHe cnyme6Hw>< R~eeK'03Y MOH~Topa; · · 

np~ ~H~LIHan~~~4HH 8.3Ty R4eAKy'aan~cweae~c~'aApe~ nporpaM
Mbl BOS8pina K npepeatiHoA nporpaMMe., ~:nR ~cnomaoeaH~R AaHHoro 
npepbr8aH~R · Heo5xo.i:I~Mo 8 R4eAKy TI noMecT~Tb aApec nporpaMMbr 
o6pa6oTK~. 

5: INT4 - npepbrBaHHe np~ OTCYTCTBH~ 0., rHana X 
e Mar~cTpan~ eo 8PeMR BbrnonHeH~R KQMaHA KAMAK 

nporpaMMa o6pa60TK~ npepW8aH~R·OnpeAenReT HOMep CTaHLI~~ 

KapKaca, 8 KOTopyro 6brna aApecoeaHa KOMaHAa KAMAK. Ha 3Kp'aH 
TepM~Hana BbiBOA~TCR coo6~eH~e, ~Mero~ee cneAYIO~~A ¢opMaT: 

NO X NYY, 
4TO 03Ha4aeT OTCYTCT8~e C~rHana X OT CTaHLI~~ YY /H~Mep Ae
CRT~4HWA/~ HH¢OpMal.I~R 0 HOMepe·cTaHU~~ ~3BneKaeTCR·~3 per~CT
p08• HL M~Kponpo1.1eccopa. 3aTeM ynpa8neH~e nepeAaeTCR e npo
rpaMMY ~HTepnpeTaTopa A~PeKT~B MOH~Topa.• 

· ~aHHoe rrpepbreaH~e. He npo~cxoA~T np.~ BbrnonHeH~~ onepa1.1~A 
ycTaH08K~ ~n~ CHRT~R c~rHana I ~ np~ noAa4e c~rHano8 z.~.c. 

6. INT5 + INT8 - npepbl8aH~R no cHrHanaM L 
oT cTaHLIHA KapKaca KAMAK 

3anpoc Ha • .npepbr8aH~e INT5 noAaeTcR OAH~M. ~a· cHrHano8· .· 
Ll+L8; •· KOTOPbiA 8bi6HpaeTCR 8 MHKpo-:-3BM c. noMo~biO. per~cTpa .. ·> 
ynpa8neH~R l 3anpocbr Ha, npepbrBaHHe INT6 , INT7 H INT8 ¢opMI-1-
PYIOTCR ·CXeMa!'l~ HflH 8·.,finoKe· ynpa8neHHR MarHcTpanbiO OT CHrHail08, 
Ll-7L8 ;; L9.;L16 H L17..;{.23,cooT8eTcT8eHHo·. . . . · ..• ·. 

Oo c~rHany;; INT5 ynpa8neHHe nepeAaeTCH e R4eAKy L~, Koro-. 
poA ··OI<aH4H8aeTCR ·30Ha. 8eKTopoB L 03Y. MOHHTOpa i/nOCileAYIO~~e: 
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R4eHKH 03Y yme OTHOCRTCR K naMRTH nonbaoaaTenR/. npH HHHLIHa
nH3al.IHH a 3TY R4eHKY ycTaHaanHaaeTCR KOA nepe,Qa4H ynpaaneHHR 
C a,QpeCOM nporpaMMbl aoaapaya /a cne,QYIOil\HX ,Qayx R4eHK?X/ 
K npepaaHHOH nporpaMMe. Heo6xo,QHMYIO nporpaMMY o6pa6oTKH npe
PbJaaHHR INT5 cne,QyeT no Melli aT i,, Ha4H HaR c a,Qpeca L~. 4TO o6ec
ne4HBaer MHHHManbHoe apeMR nepe,Qa4H ynpaaneHHR a 3TY nporpaMMY, 
KOTOpoe COCTaanReT 13,5 MKC. 

AnR o6pa6oTKH npepbJaaHHH INT6+INT8 a aoHy aeKTopoa L 
a Q3Y MOHHTopa npH HHHL1HanH3aLIHH 3aHOCRTCR aeKTOPbl a,Qpecoa 
nporpaMM o6pa6oTKH CH rHanoa L. Kam,QblH aeKTOp COCTOHT H3 3 fiaH
TOa /R4eeK naMRTH/, 6aHT C Mna,QWHM a,QpeCOM CO,QepmHT KO,Q HH
CTPYKLIHH 6eaycnoaHOH nepe,Qa4H ynpaaneHHR (JMP), a cne,QYIOil\He 
,Qaa 6aHTa - a,Qpec 3TOH nepe,Qa4H, ~OpMHpyeTCR no O,QHOMy BeKTOPY 
Ha Kam,QWH H3 CH rHanoa Ll +L23. 

npH HHHL1HanH3al.IHH a a,QpeCHWe R4eHKH aeKTOpoa ycTaHaanHaaeT
CR a,Qpec nporpaMMbl aoa apara a npepaaHHYIO nporpaMMY. AilR pa6oTbl 
C npepbJBaHHRMH HeOfiXO,QHMO a a,QpeCHble R4eHKH BeKTopoa HCnOnb-
ayeMblX CHrHanoa L aanHCaTb a,Qpeca COOTaeTCTayiOil\HX nporpaMM 
ofipafiOTKH, 

no CHrHanaM npepbJaaHHH INT6 +INT8 nporpaMMa HX o6pa6oTKH 
B MOHHTOpe onpe,QenReT HOMep CHrHana L H 4epe3 COOTBeTCTayiO
Il\HH aeKTOP nepe,Qaer ynpaaneHHe a nporpaMMy nonbaoaarenR. BpeMR 
nepe,Qa4H ynpaaneHHR cocraanReT 62 MKC ,QnR cHrHana L c Mna~HM 
HOMepoM (Ll, L9, L17) H 178 MKC ,QnR CH rtiana L co crapwHM Ho
MepoM {L8, L16). YaenH4eHHe apeMeHH nponopqHoHanbHO HOMepy~ cHr
Hana L. 

noAnPOrPAMMbl MOHHTOPA 

OnHCbJaaeMaR nporpaMMa-MOHHTOP co,QepmHT 6onbwoe KonH4ecrao 
no,QnporpaMM, npHMeHReMbiX ,QnR HCnOnHeHHR ,QHpeKTHB H ofipafiOTKH 
npepbJBaHHH. PRA HX Momer 6bJTb noneaeH npH paapa6orKe nporpaMM 
nonbaoaarenR. CnHcOK raKHX no,QnporpaMM c yKaaaHHeM awnonHReMoH 
onepaLIHH npHBe,QeH a ra6n.5, a a ra6n.6 npe,QcraaneHw HX axo,QHWe 
H ablXO,QHble napaMeTpbl, 

1. no,QnporpaMMW npeofipaaoaaHHR 4HCeJ1 

3TH no,QnporpaMMW noaaOJlRIOT npeofipaaoablaaTb O,QHOfiaHTOabJe 
(BINl ... ) H ,Qayx6aHTOable (BIN2 ... ) ,QaOH4HWe 4HCJ1a a ,QeCRTH 4Hble 
( ••• D) HnH WeCTHa,QqaTHPH4Hble ( ... H) , Kam,QbiH 3HaK KOTOPbiX npe,Q-
CTaanReTCR KO,QOM ASCII. no,QnporpaMMbl o6paTHoro npeo6paaoaa-
HHR nepeao,QRT wecTHa.QLiaTHPH4HWe 4Hcna (H ... ) a KO,Qax ASCII 
a O,QHo6aHTOabJe ( ••• lBIN) HilH ,Qayx6aHT6abJe ( ... 2BIN} ,QaOH4Hble 4HCna. 
npH 3TOM ()lnar "C"(CARRY)MHKponpol.leCCOpa cnymHT ~naroM OWH6KH. 
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Ta6m-11.1a 5 

no,QnporpaMMW MOHHTOpa 

06oaHa4eHHe BbmonHReMaR onepaqHR 

BINlD 
BINlH 
BIN2H 
HlBIN 
H2BIN 

CI 
co 
INLF 
OUTLF 
OUTN 
PRCR 

TWO 
BRNTB 

LOAD 
DUMP 

lh(C.3WAITh 
I H=H-D 

1. npeo6paaoaaHHe 4HCen 

AeoH4Hoe /8 3H./ a ,QecRTH4Hoe /3 3H./ 
AeoH4Hoe /8 3H./ a wecrHa.QLiaTHPH4Hoe /2·aH./ 
AaoH4Hoe /16 3H./ a wecTHa.QLiaTHPH4Hoe /4 ~H.} 
WecTHa,QLiaTHPH4Hoe /2 aH./ a ,QaoH4Hoe /8 3H./ 
WecrHa.QLiaTHPH4Hoe /4 3H./ a ,QBOH4Hoe /16 3H./ 

2. CaR3b c repMHHanoM 

npHeM O,QHoro SHaKa c KnaaHaTYPbl 
no,Qa4a O,QHOrO 3HaKa a TepMHHan 
npJtieM rpynnbl KO,QOa' OKaH4HaaiOil\eHCR KO,QaMH CR, LF 
nepe,Qa4a rpynnbl KO,QOa, OKaH4HaaiOil\eHCR KO,QOM .LF. 
nepe,Qa4a N KO,QOa a TepMHHan 
no,Qa4a a TepMHHan KO,Qoe' CR H LF 

. 3. 06pa6orKa napaMeTpoa 

06pa6orKa ,Qayx 4HcnoBblX napaMerpoa 
06pa6orKa aHaKoBblX napaMerpoa · 

4. Bao,Q- abJao,Q .QnR nep()loneHTbl 

Beo,Q nep()loneHTbl 
BbJBO,Q nep()loneHTbl 

5. BcnoMorarenbHble no,QnporpaMMbl 

nporpaMMHaR 3a,QepmKa 
' BbJ4HTaHHe wecrHa,QqaTHPH 4HbiX 4H cen 

OH ycratiaanHaaercR a ·1·, 'ecni-1 npeb6paayeMoe · 4H"cno ·aa'Aal-io · Hesep
Ho, r.e. 4Hcno co,QepmHT HenpaaHnbHoe /He 2 H.rlH 4/ KonH4ecrao 
3HaKoa,. HnH OHH He WeCTHa,QqaTHPK4Hble, 

:: ~ ,' ', I ' 
1 

l J 

2, no,QnporpaMMbl CaR3H. C yepMHHanoM ... 

01-i~ npe,QHa3Ha4eHbl' .QnR o6ecne4e.HH'fi · KaK npHeMa '3HaK6a :c· Kria.::. 
BHaTypbl' TaK H' nepe,Qa4H HX a' Tep'~f.iari'. npHeM' H nepe,Qa4a O,QHOro 
Ko,Qa 3HaKa npoHaao,QHTCR no,QnporpaMMaMH Cl (Console In) · 
H CO (Console Out), cooraercraeHHO. EcnH a repMHHail nepe,QaercR 

1-3 



./'" '~·,; 
!·~· ...... " .... 

Tafim11.1a 6 

BXOAHWe H BWXOAHWe napaMeTpW nOAnporpaMM 

noAnpo- BXOAHble napaMeJpbl 
rpaMMa 

BINlD (A) =KoA; (HL)= Ho 
BINlH (A) =KoA; (HL) = H6 

¢¢2.¢ BIN2H (BC)=KOA; (HL) = H6 
HlBIN (HL)= H6 

H2BIN (HL) = H 6 

cf; I(<; f CI - - - -
I 

(p.( A C. co (A) =KOA *{ CC INLF : (HL)= H6 
2..'Zfb OUTLF·(HL)= H6 

tpcp2B OUTN (HL)= H6 (A)=N 
cpz 3,4 PRCR 

TWO (HL)= H6 

BRNTB (HL)=Ta6n.3HaKoe; 
(DE)=Ta6n.aApecoe; 

BWXOAHWe napaMeTpW 113MeHReMbre 
pen1C:TPbl 

6 = 3 ASCII; (HL) = H 6+ 3 H,L 
Fi = 2 ASCII; (HL) = H 6+2 H,L 
6 = 4 ASCII; (HL) = H6+lf H,L 

(A) =KoA;(HL) = H6+2; H,L,A, F 
"C" =ow1-16Ka 

(HL) =KoA; "C" =owl-16Ka H,L,A,F 

(A) =KOA A,F 

(HL) = K6+ 1 H,L 

(HL) = K6+ 1 H,L 

(DE) =41-iCJlo 1 ;(HL)'= H,L,D,E,A,F 
41-iCJlO 2 j "C" =OWI-16Ka 

ece 

(B) =KOJll-14eCTBO 3HaKoe; 
(A) =KOA 3HaKa 

LOAD 
DUMP (DE)=Ha4.aAp.; 

(HL)=KOHe4H.aAp.; 
BC = aAp.3arpy3Kl-1 

(/)-(C "'5 WAIT 
{ . (DE) =KOJlH 4eCTBO 

1..11-iKJlOB 
H=H-D (HL) =yMeH bwaeMoe; 

(DE) =Bb14HTaeMoe 

ece 
ece 

D,E 

(HL)=(HL)-(DE); H,L,A,F 
"C "= ecm1 (DE) >(HL) 

'j 

npl-1Me4aHI-1e: 6 - 6y!1Jep /3oHa naMRTH AJlR xpaHeHHR AaHHbiX/~ 
H6 - aApec Ha4ana 6y~epa; K6 - aApec nocneAHe~ 3aHRTO~ R4e~KH 
6y~epa; B CK06KaX - ofio3Ha4eHI-1e perJ.1CTPOB 1-11111 nap peri1CTPOB 
MHKponpo1..1eccopa; ¢nar CARRY ( "C ") yKa3brBaeT Ha owH6Ky, ecn11 
OH YCTaHOBJleH B l, 
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KOA ynpaBJlR~~e~ KOMaHAbl, Hanp!-1Mep: nepeBOA CTPOKI1, 0411CTKa 
3KpaHa H T.n,, TO nocne OKOH4aHHR nepeAa4H BKJ1~4aeTCR nporpaMM
HaR 3aAeP>KKa Ha BpeMR HCnOJlHeHI-iR yKa3aHHbiX KOMaHA TepMI-1HaJlOM, 
T. K. 3TO BpeMR cy~eCTBeHHO fiOJlbWe BpeMeHH BbiBOAa 3HaKa Ha 3K
paH. nocneAOBaTeJlbHW~ npHeM 1-1 nepeAa4a rpynn 3HaKOB npol-13Bo
ARTCR noAnporpaMMaMH INLF , ()UTLF H OUTN, KoTopble AJlR cBR3H 
c TepMI1HanoM Hcnonb3y~T noAnporpaMMbt CI 1-1 CO. 

IToAnporpaMMa INLF. npl-1HHMaeT c KnaBI-iaTypw H noMe~aeT 
B naMRTb nocJleAOBaTeJlbHOCTb KOAOB 3HaKOB, KOTOpaR 3aKaH41-1Ba
eTCR KOAaMJ.f CR 11 LF. npH 3TOM AJlR OKOH4aHI-1R pa6onr A0CTa
T04HO c Knael1aTypbr noAaT b TonbKO KOA · CR, T. K. nocne npl1eMa 
3Toro KOAa H 3aHeceHI-1R ero e naMRTb noAnporpaMMa noMe~aeT 
B CJleAY~~y~ R4e~Ky KOA LF. npl-iHHMaeMble KOAbl 3aHOCRTCR .B BbJ-
6paHHY~ 30HY naMRTH 11 noAa~TCR B TepMI-1Han. Konl-14eCTBO npl-iHI-1-
MaeMbtx noAnporpaMMO~ KOAOB orpaHH4eHO 75-ro, noCKOJlbKY B OAHO~ 
CTpoKe AI1CnJleeB 06bi4HO noMe~aeTCR 80 3HaKOB. 

np~--1 npHeMe KOAa CABHra Kypcopa eneeo ( .... ) nocneAHH~ npw 
HRTbl~ 3HaK CTHpaeTCR C 3KpaHa, Kypcop nepeAB11raeTCR Ha OAHY 
n03H1.111~ BJleBO, H CJleAY~l-1~ npHHI1MaeMbJ~ KOA 3aHOCHTCR B naMRTb 
no aApecy, KYAa 6wn noMe~eH KOA nocneAHero 11 Bbt4epKHyToro11 3Ha
Ka • .QnR npl1eMa KalKAOrO KOAa l-1CnOJlb3yeTCR nOAnporpaMMa Cl. 

noAnporpaMMbl OUTLF H OUTN npOI13BOART nepeAa4y nocneAo-
BaTeJlbHOCTI1 KOAOB 113 BblfipaHHO~ 30Hbl naMRTH B TepMHHaJl. 0KOH-
4aHI1e nepeAa4H onpeAenReTcR a nepeoM cny4ae BbtBOAOM KOAa LF, 
BO BTOpOM - npeABapi1TeJlbHO 3aAaHHbiM 4HCJ10M N nepeAaBaeMbiX 
KOAOB. 06e 3Tl-1 noAnporpaMMbl 11CnOJlb3y~T noAnporpaMMy CO AJlR 
nepeAa4H Ka>KAOrO KOAa. 

IToAnporpaMMa PRCR(Print CR) 
1-1 LF. 

noAaeT e TepMHHan KOAbl CR 

3. ITOAnporpaMMbl o6pa60TKH napaMeTpOB 

noAnporpaMMa TWO npeAHa3Ha4eHa AJlR o6pa60TKI-1 ABYX 41-iCJlOBbJX 
napaMeTpOB, npl-iHRTbiX C TepM!-1Hana H noMe~eHHbiX B 03Y. noAnpo
rpaMMa npeo6pa3yeT. ABa 4enrpex3Ha4HbiX wecTHaAI.IaT.11PH4HbiX 41-icna, 
npeACTaaneHHbrx e KOAax ASCII /4Hcna pa3AenR~TCR 3anRTO~, 
a nocne BToporo H3 Hl-1X pacnonara~TCR KOAbl CR 1-1 LF /, e ADa 
ABOH4HbiX WeCTHaAI.IaTI1pa3PRAHWX KOAa 11 noMe~aeT HX B napw perHCT
pOB DE 11 HL Ml-1Kponp.ol..leccopa. ITp11 3TOM ~nar "C"(CARRY)MHKpo
npol..leccopa CJly>Kl-iT ·~naroM OWI16KH 1-1 YCTaHaBJ111BaeTCR B 1·, eCJll-1 
3aAaBaeMbte 411cna noAaHbt HeeepHo IDAHO HJ111 o6a 4Hcna cocTORT 
He 113 4eTblpex 3HaKOB, 4HCJla pa3AeJleHbl He 3anRTO~/ 11JlH COAep
>KaT He weCTHaAI.IaTI1PH4Hble 3HaKI-1. 

noAnporpaMMa BRNTB (Branch Table) npeAHa3Ha4eHa AJlR nepeAa4H 
ynpaBJleHI-iR no onpeAeJleHHbiM aApeCaM B COOTBeTCTBI-11-1 C KOAOM 
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3HaKa, npHHRTbiM C KilaBHaTypbl TepMHHana HilH H3Bile4eHHbiM 1-13 
naMRTH. noAnporpaMMa pa6oTaeT c ABYMR aapaHee aaroToaneHH~MH 
B naMRTH TaOilHI..IaMH:. 113H.aKH11 H. 11AApeca11

• nepBaR npeACTaBilReT 
rlOCileAOBa:renbHOCTb R4eeK naMRTH, aanOilHeHHbiX, KOAaMH. r1pHHHMae
MbiX aHaKoa. BTopim coAeP>KHT aHa4eHHR aApecoa IAaa 6a11Ta Ha 
KalKA~H aApec/ nporpaMM o6pa6oTKH ~PHHHMaeMbiX KOAOB. npHHHMaR 
KOA 3HaKa, nOAnporpaMMa onpeAeilReT HOMep KOAa B TafiilHI..Ie 3HaKOa 
H nepeAaeT ynpaaneHHe no aApecy,. HMe10111eMy TaKoi1 >Ke nopRAKOabiH · 
HOMep a Ta6nHI..Ie cllAP,ecoa. EcnH a -Ta6Il~ttl..le 3HaKoa He 6yAeT. Hai1-
AeH KOA, COOTaeTCTayiOIIIHH npHHRTOMY, TO npOH3aOAHTCR aoaapaT 
H3 noAnporpaMMbl. B MOHHTope 3Ta nOAnporpaMMa HCnOilb3yeTCR 
np~rpaMMOH HHTepnpeTaTopa AHPeKTHa AilR pacno3HaBaHHR AHPeKTHa, 
npHHHMaeMblX C KilaBHaTypbl TepMHHaila. 

4. noAnporpaMMbl BElOAa- BbiBOAa AJlR nepct>oileHTbl 

noAnporpaMMbl LOAD H DUMP npoH3BOART 'COOTBeTCTBeHHO' 4Te
HHe HH¢0pMai..IHH C nep$OileHTbl H abiBOA COAep>KHMOro. 30Hbl naMRTH 
Ha nepct>oneHTY 4epea HHTepct>ei1cbl a cTaHAapTe KAMAK. Pa6oTa noA
nporpaMM H ¢opMaT paaMellleHHR AaHHbiX Ha nepct>oneHTe paccMoTpeHbl 
npH on~ttcaHHH AHPeKTHB MOHHTOpa AJlR BBOAa-B~BOAa nep$OileHT. 
~cnonHeHHe 3TI-1X ·AHPeKTHa o6ecne4~ttaaiOT noAnporpaMMbl LOAD H DUMP. 

5. BcnoMoraTenbHble noAnporpaMMbl 

noAnporpaMMa WAIT noaaonReT npo~ttaaoAHTb nporpaMMHYIO. 
3aAeP>KKY, BeilH4HHa KOTOpOH onpeAeilReTCR C!>OPMYilOH /15+~11,7/MKC, 
rAe K - aaAaaaeMoe 4HCilo 1..1HKI1oa. 0Ho MO>KeT npHHHMaTb 3Ha4eHHR 
OT 1 AO 216 -1, T.e. 65535. 3Ha4eHHe K nepeA o6pallleHHeM K noA
nporpaMMe AOil>KHo 6~Tb aaHeceHo a napy per~ttcTpoa DE MHKponpo
Lieccopa. CneAyeT oTMeTHTb, 4TO MaKcHMailbHaR aenH4HHa aaAeP>KKI-1 
6yAeT npH K = 0, T. K. npH .3TOM npoH30HAeT 216; T. e. 65536 
L!HKilOa /-767 MKC/, a MHHHMailbHaR 3aAep>KKa 6yAeT npH K=l 
OAHH I..IHKil /-27 MKC/. 

noAnporpaMMa H=H-D npo~ttaao,qHT .Bbi4HTaHHe ,qayx AaOH4H~X 
WeCTHaAI..IaTHpaapRAHbiX 4HCeil • 

. ~CnOilb30aaHHe onHcaHHbiX noAnporp·aMM MOHHTOpa, a TaK>Ke 
06Cily>KHaaiOIIIHX nporpaMM, KOTOPble HMeiOTCR a MHKpo-3BM, noaaOilReT 
CYilleCTBeHHO COKpaTHTb OfibeM pa604HX nporpaMM H apeMR HX paapa-
6oTKJ.1. 

B '3aKI1104eHHe aaTop npHHOCHT 6naroAapHOCTb ~.H.4ypHHY aa 
nnoAOTBOPHble o6cY>KAeHHR np~tt paapa6oTKe nporpaMM H A.H.C~t~Haeay 
sa OOAAeP>KKY pa60Tbl H peAaKTHpoaaHHe .AaHHOH CTaTbH. 
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