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6eTTre M. H AP· Pll-80-422 

fla5op tinoKoe a CTilHABPTl' K/\M/\K 
AilR nocTpOCHHR MHKpOnpOII~CC!lPiibiX BBTOHOMHbiX CHCTCM 

OnHCbiBB~TCR 6noKH a CTBHAOPTl' K/\MAK, paspa6oraHHble 
a na6oparopHH HeorpoHHOH ~H3HKH c 1976 no 1980 rr. Ha 6ase 
3THX 6J10KOB B03MO>KHO nocrpOCHHC ilBTOHOMHbiX MHKponp04CCCOp
HbiX yCTaHOBOK, KOTOpble MOryT ~1Cnonb30RBT bCR HenocpeACTBCHHO 
Ha pa6o4eM MCCTe 3KCnepHMCHTaTOpa. nPHBOAHTCR OnHCBHHe TBK
>Ke BCnOMOraTeilbHbiX 6nOKOB, npCAH03H84('HHbiX AilR nepenporpaM
MHpOBBHHR MHKpOCXCM naMRTH, HdililAKH H nOHCKB HCHCnpBBHOCTCH 
a cHcTeMax. AaercR KparKoe onHcaHHe nporpaMMHoro o6ec
ne4eHHR MHKpOnp04CCCO~H~X CHCTCM. 

Pa6ora BblnonHeHa a Jla6oparopHH HeHTPOHHOH ~H3HKH OH.AI1. 

C~eHHe 06~eAHHeHHoro HHCTHTyTa AAePHWX HCcneAOB8HHH. AY6Ha 1980 

Betthe M. et al. 

A Set of CAMAC Modules for Designing 
Microprocessor Autonomous Systems 

PII-80-422 

___ ..______._ .. 

B na6opaTop~~ HeHTpOHHOH $H3HKH pa60T~ no C03AaHH~ MHKpo
npo~eCCOPH~X 6nOKOB Ha4anHCb B 1976 rOAY· 3a HCTeKwee epeM~ 
6~nH paapa6oTaH~ ocHOBH~e H ecnoMoraTenbH~e 6noKH cneAY~Hx 
THnOB /pHC.1/. 

1. KOHTponnep KpeATa Ha OCHOBe MHKponpo~eccopa K580HK80 
(KKMn)7207-2. 

2. MHKpOnpo~eCCOpH~H KOHTponnep HaKOnHTen~ Ha MarHHTHOH neHTe 
THna EC 50-12 (MKHMn}7208. 

3. onOK onepaTHBHOro aanOMHHa:~ero yCTpOHCTBa {03Y} eMKOCTb~ 
1 K 6aAT 7229-1. 

4. 6noK 03Y eMKOCTb~ 4 K 6aAT 
5. onOK 03Y eMKOCTb~ 16 K 6aAT 

7229-2. 
7229-3. 

6. ~:noK nepenporpaMMHpyeMoro nocTO~HHoro aanoMHHaJOutero 
ycTpoAcTea (nn3Y} eMKOCTbJO 4 K 6aAT 7228-1. 

7. SnoK nn3Y eMKOCTbD 8 K 6aAT 7228-2. 
8. finoK nn3Y eMKOCTb!'l 4 K 6aHT C HCnOnb30BaHHeM MHKpOCXeM 

naM~TH THna 505PE4 7228-3. 
9. bnOK nporpaMMHPOBaHH~ 7228-4. 

10. 5noK nporpaMMHpOBaHHR 7268. 
11. nnOK nporpaMMHpOBaHHR 7269. 
12. norH4eCKHH aHanH3aTOP 7267. 

nepe4HCneHHble 6noKH pa3pa6oTaH~ AnR aaTOHOMH~X CI1CTeM, 
onHcaHH~x a pa6oTax 13· 51 , a c Hcnonb3oaaHHeM 6noKa MKHMn no
CTpoeHa H3MepHTenbHa~ CI1CTeMa MHOrOMepHOrO aHanH3a C HaKonne
HHeM $H3H4ecKoA HH$QpMa~~H Ha HMn THna EC 50-12. 

1. KoHTponnep KpeATa Ha OCHOBe MHKponpo~eccopa KKMn-7207-2 
RBnReTCR MOAH~HKa4HeH 6noKa, OnHcaHHOrO B 717, H COCT011T 113 
ABYX nnaT: 

nnaTa ~ 25 BKnJ04aeT MHKponpo4eccop (Mn) K580HK80, cTaTycH~A 
perHCTP npo~eccopa (CPn}, Aew~$paTop HOMepa cTaH4HH KAMAK, Ae
w~$paTop KOMaHA BXOAa-a~XOAa MI1Kponp04eCCOpa, TaHMep 16-pa3-
PRAH~H, 6noK npHeMa H pacnpeAeneHI1R 3anpocoa {aKna4a~ 
K589HK14), reHepaTop MI1Kponpo~eccopa ~ nporpaMM~pyeM~H CHH
xpOHHo-acHHXPOHH~H npHeMonepeAaT4~K AnR KaHana nocneAOBaTenb
HOH CBR3H K580HK51/nnKnC/; 

nnaTa ~~ 24 COAepm~T perHCTP np~eMa AaHH~x c WI1H KAMAK 
Rl 7 24, perHcTp 3anHCH AaHH~X Ha WHH~ Wl724, reHepaTop 4Hc
na KAMAK, perHCTP KnaaHaTyp~ nepeAHeA naHenH, cTaTycH~A pe-
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06~~H BillA 6nOKOB, 
rHCTp KAMAK ~ 12-pasp~AHWA c4eT414K'c eos~om~ocTbn ~~peKOMMYT~
~1414 4aCTOT OT 110 AO 9600 60A. 

KoHTponnep He coi\ep>KtH BHYTP14 ·MHKpocxet-~ naM~T14. MoAynlll na
Ml'iTI4 BbtribnHR!OTC~' B BillA~ OT,QeJl'bHbiX 6nOKO~ Ill COe,QH'H~I"iTCR C 
MI4Kponpo4eccOpOM 'no Jl14H14!>1' CBfl314. c' ~HbiM. Ha3'Ha4eH14eM ·w14H, '4eM no 
cTaH.QapTy KAMAK. · · · i' •, 

AnR nepe.Qa414 a,QpecHoA ~H¢opMa~lll14 II!Cnonb3Y~TCf1 WI4HW KAMAK 
R17 "', R24 , W17.;. 24 : .. 

H24· :t~23 .wn ] t~21 , N20 

Al5 Al4 Al3 

R24· · Ri3· 
Al ,e' A6 

R.22 

Af> 

Al2 All 

R21 ·· ·R20 
,•·: ,., ,., 
M r .A3 

W19 

AlO 
' Rl '9 

A2 

\.-118 ... 

A9 

Rl'8 

Al 

W17 
AS 

R17 ,. 
I' 

•:., AO 
,[\nR nepe,Qa4M ,QcfHHbiX ·np\1 sarH1CH ·~ 41'eHH14 H'cnOJlb3YIOTCfl ·w~H·bj' ' 

Hl-\<18', Rl..:.R8. '· 
" I 

3anl4cb 

\~8 ~17 ~~6 t-15 · H4 N3. H2 Hl 
~ . ~ t 

ru.,.a6 ,~:~s, ... A4 m ,1:12 r11 .no 

2 '\ 

·'' 

4TeH~e· t 

R8 R7 R6 'R5 R4 R3' R'2l ·R1 

41.7 A6 A5 A4 A3 A? ,1:11· ,AO·. 

l{poMe Toro, np111 pa6oTe Mn c 6noKaMH naMRTIII, a TaKme npH 
pa6oTe KaHana npRMOrO AOCTyna K naM1'1HI 14CnOJ1b3YIOTC1'1 CJle,qyt~He 

WHHbl KAHAK: 

UJHHbl KAMAl( 
F16 
X 
Sl 
Pl 
P2 
P3 
P4 

CTaTyCHbiH per~r~cTp npo~eccopa {CPni 

uwtHbl Mn 
liTe Hille 
sanHcb 
sanycK Bbt6opKH 
HOLD 
READY 
HLDA (BXOA) 
HLDA (sblXOA) 

,llnR pa60Tbl C perHCTPOM HCnOJlb3YfOTC1l CJle,QyiO~II1e KOMBH,t:lbl: 
IN 00 - 4TeHII1e CPn, 

OUT 00- san111cb CPn (TonbKo paapR.Qbl A7, AS, [14, A2), 
OUT 01 - c6poc CPn (TOJlbKO paspR.QM A7, AS. A4, A2}. 

c!>opMaT CPn 

JJ.7 ,[16 Jl5 A4 A3 A2 Al 

PaspeweHHe npepblea·- npepblsa- npepblea- Paspewe- npepblsa-
pa6oTbl Hille OT HHe OT HHe Mn Hll1e pa- HHe 2 
TaAMepa nepe.QaT- npHeMHH- paspewe- 6oT~ KnA 

4HKB Te- KB Tene- HO 
neT a Ana Tm:ina 
paspewe- paspewe-
HO HO 

PaspHA Al - HcnonbsyeTCfl An~ yKa3aHHA HanH4H~ sanpoca npH 
OTCYTCTBHH CHrHana X. 

AO 

Pa3PRA A2 - HCnonb3yeTc~ AnR paapeweHHR pa5oTbt 6noKa no Ka
Hany npRMOrO AOCTyna K naMRTH. 

PaspR,q A3 - yKas~aaeT, 4TO npepMBBHHe Mn paspeweHo. 
Pa3PflA n4 - paspewaeT HnH sanpe~aeT npep~aaHHe npH 4TeHHH 

HH¢opMa~HH H3 K580HK51. 
PaspRA A~ - paspewaeT HJlH sanpe~aeT npepMaaHHe npH sanHCH 

HH¢QpMa~HH B K580~K51 - nporpaMMHpyeMbl~ HHTep¢e~~ nocne,QOBa
TenbHOH CB~3H. 

PaspRA A7 - paspewaeT 11111111 sanpe~aeT pa6oTy TaHMepa. , 
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npep~BaH~R. KKMn ~MeeT BOCeMb YPOBHeA npep~eaH~R, Ha3Ha4e
HI1e KOTOpbiX CJleAY~':l~qee: 

npep~BaH~e 0 - BKJ1~4eHI1e n11TaH11R, c6poc OT KHOnKI1 Ha nepeA
HeA naHe1111; 

npep~eaHI1e 1 - aanpoc OT MOAyneA KAMAK; 
npep~BaHI1e 2 - B03HI1KaeT TOrAa, KOrAa np11 o6patqeHI111 K MOAY

Jl~ KAMAK HeT OTBeTa no WI1He X, np11 3TOM paapRA A3 CPK HaXOA11T
CR e cocTORHI11<1 11 111 11 paapeweHo npepbtBaHI1e Mn no 11HCTPYK~1111 IE; 

npep~eaHI1e 3- nporpaMMH~A TRAP (no HHCTPYK~1111 RST 3); 
npep~eaHI1e 4- npep~eaHI1e no aanpocy OT K580HK51, c no~o~b~ 

CTaTyCHOro peri1CTpa CBR311 MOmeT 6~Tb OnpeAeJleH 11CT04H~K npep~
BaHHR; 

npep~eaHI1e 5 - npep~eaHI1e OT TaAMepa; 
npepbtBaH!-ie 6 - no aanpocy OT MOAYfleA ·KAMAK ( LI .;. 8); 
npep~eaHI1e 7 - npep~eaHI1e OT MOAyneA KAMAK. 

CBOAHaR Ta6n11~a npep~aaHI1A 

BOCbMI1- AeCRTI1- Wecy
pi14H~A pi14H~A HaA~a-

npep~eaHI1e HcT04HI1K npep~BaHI1R 
KOA KOA TI1PI14-

H~A KOA 

Ha11Bbtcw11A KHonKa 11 C6poc'' 
000 00 00 BKn. n11TaHI1R np110p11TBT 

BHeWHI1i1 c6poc 

oro 08 08 ·sanpoc oT MOAyrlei1 KAMAK 

020 16 10 OTc~Tc~a11e c11rHan~ X 

030 24 18 RST 3 

040 32 20 nocneAOBaTeJlbH~i1 

KaHan CBR311 

050 '40 28 Tai1t-iep 

060 48 30 3anpoc oT MOAynei1 KAMAK 

H113WI1i1 
070 56 38 3anpoc OT MOAynei1 KAMAK 

np110p11TeT KHoriK~ nepeAHei1 naHenl1 

4 

" 

CTaTycH~i1. perl1cTp KAMAK { CPK). HpH oqpaU\eHI-111 K CP~ Hcnqnb
~YI?TCR CJleAyl!ltqj1e KOMCIHAbl: . , 
OUT 11 -· ceneKTI-1BHbti1 y'cTaHoit CPK; 
OUT 12- ceneKT~BH~H c6poc.CPR; 
OUT 13 - aan~cb a CPK; · 
OUT 14 - c6poc CPK; 

IN 14 - 4TBH11e coAepm!<1Moro CPK. 

<l>opMaT CPK 

A7 A6.;. 4 1U 

OTCyTcTBHe X - PaapeweHI-ie 
npepbtBaHI1R 
OT MOAyneA 
KAMAK 

., 

A2 A1 AO. 

I (aanpeT) Q 
(aanpeT) X 

Onepa~~-111 ceneKTI1BHOi1 aani-1CI-1-4TeHI1R o6ecne411Ba~T ~3MeHeH~e 
COAePlKI-1Moro Bbt6paHHoro paapRAa CPK TOJlbKO npH HaJl114~H 11 111 

B 3TOM pa3pRAe. 
Pa3PRA AO - ycTaHaenHsaeTcR e cocTORH~e, cooTaeTCTBYPUiee 

COCTORHI-1~ WI1H~ Q. 
PaapRA A1 - aanpe111aeT npep~eaHHe npH oTcyTCTB~<'~11 c11rHana X. 

PaapRA acerAa c6pac~aaeTcR no c1-1rHah~ Z, 4TO oaHa4aeT, 4TO 
npep~BaHI1e npH OTCYTCTBI111 Cl1rHaJla X paapeWeHO. 

PaaPRA .l\2 - ycTaHaenHaaeTcR a 11 111 no cHrHany Z. BHeWHI1i1 
c11rHa11 I 11MeeT np110p11TeT HaA aanpeTOM I OT KOHTponnepa. 

PaapRA .l\3 - c6~ac~aaeTcR no c11rHany Z, H aartpqc~ (LAM:S) 
OT MOAYJlei1 KAMAK He a~a~aa~T npep~aaHI1R npo~eccopa. 

PaapRA A7 - ycTaHaanl1aaeTcfl a 11 111
, ecn11 HeT OTBeTa X oT 

MOAYJlR !<AMAK, I< KOTOpOMy 6btJ10 o6pa~eHHe. 

npep~BaHI1R OT MOAyJlei1 KAMAK OCyU\eCTBJlR~TCR no 3 JlHHI1RM: 
11 npep. 1 11

, 
11 npep. 611

, 
11 npep. 711

• np11 HaJ11141111 3anpoca OT I-10AYJ1R 
KAMAK A11R BXOAa MHKponpo~eccopa a npep~aaH~-te Heo6XOAMMO s~
nonHHTb cneAY!O~He ycnos11R: paapRA A3 cTaTycHoro perv.cTpa CPK 
ycTaHOBMTb a 11 111

; ycTaHOBHTb ypoaeHb npwop~-tTeTa no r<oMaHAe 
OUT OF (H); BbtnonHViTb VoHCTPYK~ltll0 Mn 11 Pa:~peuteHHe npepbiBBHVoR 11 ; 

22 LAM'S 4epea q<eMy "HJlW' o6'beAHHRIOTCR H Bbt3btBaiOT npepbtaa
HI1e no Jli<1HHitl "npep. 711

• Pacnpe.qeneH~t~e npepbtBaHI1i1 MomeT 6btTb 
np0411TBHO C noMOU\blO CJ1e,qyf0U\J.1X KOMaHA! 

IN OB - 4TeHv.e, LAM 1 .;. 8, 

IN OC - 4TeHv.e, LAM g.;. 16, 
IN OD - l!TeHI-'!e, LA~1 17.;. 22. 
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C nOMOU\1:>10 KOMMyT81..11-10HHOrO nOJlfl OAI-1H. 1-1111-1 HeCKOilbKO 3anpOCOB 
or nepel:.1x· ~oc~M~ MdJ:Iyhei:i KAMAK· noA'coeAI-i~FIIOTC.R K ''npep.G". 

< ~ " ' ' ·, 

s~nOilHeHJ.ie KOM8HA KAMAK. KoMa~AA K~MAK r~Hep~-ipye~c.R c no- I 

MOIJ4b~'J I-1HCTPYK41-1H MI-1Kponpolleccopa STA,. MOV, .. MVI. JJ.nR <!>OPMI;1POBa.,. 
H~.R 8Apeca HOMepa craHLII-11-1 (N) 1-1 noAaApec~. (A) OTBOAI-1TC.R o6-
nacTb crapw1-1x aApecoa naM.RTI-1. 

<l>opMaT aApeca 

Al~ Al4 Al3 ~12 All AlO A9 AB A7 ~6 A5 A4 A3.A2 Al AO 

I I J I I I I N N N N N A A A A 

!:!_a.!~.P!!.M!:P: N"1 AO- 177 0.20 N" 20 A15 - 177 517 

KoA <I>YHKI.ll-11-1 KAMAK npeAsap!-1TeilbHo aaHOCHTC.R a aKKyMynRrop Mn 
j I ,I 

1-1 B~AaeTC.R OAHOBpeMeHHO C aApeCOM HOMepa CTaHQI-11-1 1-1 nOAaApeCOM 
A. Ec111-1 sb(no'mi'fl'etcfl <I>YHKQHR aanHCH, ro ripeAsapHTenbHO Heo6xo
AH('IO 3aH~<;TH 24,-pi33P.AAHy:o ,HH<)>QpMal.llo'll'l B BbiXOAHOH perHCTp 3anHCH 
C noMOIJ4biO ,,f:Il~AYI'JIJ411X KOMaHA: 
OUT 08 - aanHCb 6ai1ra a 1 -:- 8 pa3PRAbl BbiXOAHOro per1-1crpa AaHHbiX 

,KAMAK; 
OUT 09 - aan~~b 6ai1ra a 9 -:- 16 paap.RAbl BbiXOAHOro penacrpa Aaw 

., H!>IX, Kf\MAK.; .1 ~ 
O'UT OA - 3qnlo1Cb 6a.;1Ta a 17-:- 24 pa~pRAbl BbiXOAHOro per1-1crpa AaH-

HbiX KAMAK. '• l 

nocne Bblno,nHeHHR <I>YHKLII'IH• •4TeHH.R ( FO -:-7) COAeP>Kio1MOe BXOAHOro 
per1-1crpa KAMAK 41o1Taerc.R no KoMaHAaM: 

pa; 

IN 08 - 4TeHHe COAep>Kio1Moro 1 -:-8 paap.RAOB BXOAHOr.o per1-1crpa; 
IN 09- 4TeHI'Ie COAeP>KHMoro 9-:-16 paapRAOB BXOAHoro p~rHcr-

IN OA- 4TeHio1e coAeP>KI'IMOro 17-:-24 pa3p.Rgoa BXOAHOro perl'lc~
pa. 

B~Aa4a cHrHanoa Z 1o1 C npoH3BOAHTC.R np1o1 B~Aa~e ci1eAyniJ4HX 
aApecoe: 

BOCbMe
pi-14HbiH 
KOA 

Z = NO AO = 177 000 

wecrHaALiare-
PI-14HbiH 
KOA 

FE 00 
C = NO AI 177 001 = FE OI 

Pa6ora c rai1MepoM. KoHrponnep cogep>KI'IT BHyrpeHHHH 16-paa
PfiAHbiH TaHMep. YnpaeneHHe pa60TOH C4eTHOro BXOga TaHMepa npo
H3BOAHTCR 3Ha4eHio1eM paap.Rga A7 per1o1cTpa CPn: np1o1 aaHeceHI'II'I ''1'' 
B 3TOT pa3P.RA paapewaeTCR pa6ora C4eTHOrO BXOga. C nOM91J4biO 

6 
"'\-

1: 
l\ 
' 

t 
i. 

· KOMMyTal.IHOttHOrO: n911R npOH3BOAHTCR,JlOAKI1104eHHe -1>1111'1 ,BHeWHero· re,... 
Heparopa, 4epea KoaKcHanbHbtH ·PCl\31>!'lM·, pacnonomeHHbiH Ha. nep~AHeH H 

naHenH, I'IIlH BbiXOAa c4eT4HKa, cny>Ka114ero AemiTeneM 4acTOTbl All.R 
K580HK51. npegaapHTellbHOe 3aHeceHHe ycrasOK B Tai1Mep npOH3BO
AI'ITCfl C noMOIJ4biO Cilegyfll1J4HX KOMaHg: 

OUT 02 - aan1o1cb, MhaAwero 6ai1'Ta :tai1Mep'a;. ,, 

.OUT.07- aanHCb crapwero 6ai1ra rai1Mepa. 

npH nepenonHeHHH rai1Mepa a~npoc Ha npep~saHHe nocrynaer ~9~ 
Ili'IHHH "npep. 5" K ycrpoi:icray npepbiBaHHR. C6poc aanpoca or rai:i- 1 

Mepa r,IP91-13J30AHTCfl .PAHOBpeMe.;~O C 06CI1Y>K"!~af'!HeM r!P.~PbiBaHI1.R ~1rL:' 
' " . ~ 

·'"' '·i' 
1 '.~I\ ,.t 

.,!. 

KoHCTPYKLIHR KKMn. 5noK aaHHMaer ABe craH411H Kpei:ira. Ha 
aagHei1 naHenH pacno.rio>KeHbl pa31>EiM 'A'II11 c·aR3H" c 6nOKdM KaHana 
npRMoro gocryna'H pa31>eM gnR csR311 KKMn c sHeWHHMH·yc1poi1-
crsaMH no nocnegoaareilbHOMy KaHany. Ha'nepeAHeH naHellH pac
nonomeHbl: nepeKI1104arenb HOMepa nporpaMMbt; KHOriKa a·anycKa Hb
Mepa nporpaMMbl; KHOnK~ o6114ero c6poca; KHOnKI'I "CTon••·, ·"Z" "" 
"UHKn"; ryM6nep AI1R nepeKI1104eHHR KKMn All.R pa6orbl a l.li-1KllH4ecKoM 
pe>KHMe; HHA~Kai..I~OAH~e naMn04KH Ail.R yKa38Hio1R COCTO.RHH~ MHKpO-

1 

npOl.leccopa; KOaKcHallbHble pa31>eMbl: 11 BHeWHHH c6poc" 1 
11 BHeWHHH 

aanpeT I", "BHeWHHH aanpoc". 
GnoK cogep>KI'IT 129 M~KpocxeM Manoi:i, cpeAHeH H 6onbwoi1 crene• 

Hlo'l lo1HTerpal.llo11o1 H 6 Tp8H3HCTOpOB H nOilHOCTbiO B~nOilHeH Ha OTe-
4eCTBeHH~X 31leMeHTaX. 

MI'IKponpol.leccopHbiH .KOHTponnep HaKOnHrenR Ha MarHHTHOH neHTe 
r1o1na EC 50-12 (MKHMn) 7208 nogpo6Ho onHcaH a pauore/~7. MKHMn 
nocrpoeH Ha cxeMax 6onbwoi1 creneHI'I HHTerpa4H11 589 cepHH, pa6o
raer C nilOTHOCTbiO aanHCH 32 6ai1Ta Ha MM. 3anlo1Cb HH<)>OpMal.lHI-1 Ha 
MarHIHHYIO neHTY npoH3BOAHTCR a t!X)pMare EC 38M. 06MeH AaHHbiMI1 
MO>KeT npOH3B0AHTbC.R 6e3 KaHana npRMOrO AOCTyna K naM.RTH np11 
HCnOilb30BaHHI1 BCTpOeHHOH B 6110K 6y<)>epHOH naM.RTH. DilOK 3aHHMaeT 
TPI-1 CTaHLII'II'I Kpei:ira KAMAK H cogep>KHT 175 MHKPOCXeM. nHraHHe: 
+6 B, TOK - 4,8 A. 

5noKH onepaTI'IBHbiX 3anoMHHaH:>IJ4HX ycrpoHcTs ( 03Y) 

6noK 03Y 7229-1 npegHa3Ha4eH AI1R pa6or~ c KKMn, ~MKOCTb -
- 1 K 6ai1T. 5noK COgep>KHT 32 MHKpOCXeMbl naMfiTH CTaTH4eCKOrO 
THna K505PY4. BpeMR aanHcH-4TeHH.R - 1 MKC. Ha nDaTe 6noKa 

7 



HMeeTC~ KOMMyTa~HOHHOe·hone AnA H~MeHeHHA o6nacTH aapeCOB, 
e ;:1tihopof1. pa6ota'eT' 6JltlK. Ha !'lePeAHeA naHenH 6noKa eaHHH4HOH 
i J. ~. l ~" • ... ' '' (• ( 

CnHCOK .BHyTpeHHH.X KOMaHA exoaa-BbiXOAa 

llt~~T
HqA-
~aTe· KoMaHaa exoaa (IN) 
pll!llhtlli1 
KOA 

00 4TeHHe CTaTyCHOrO 
per'l>icTpa ·npot\ecccipa 

01 Ceo6. 

02 -II-

03 - II 

04 4TeHHe 6y¢epHoro 
perHCTpa nnKnC 

14 

05 

06 

07 

08 

09 

8 

4TeHHe cTaTycHoro 
perHc:npa nnKnC 

,, 
4TeHHe nepeKn~4aTenA 
H·aMepa npor'paMMbi 

Ceo6. 

Cl 

4TeHMe coaepmMMoro 
BXOa. perMCTpa aaHHbiX 
KAMAK 1 -:- 8 p. . 
- II - 9'+ 16 p. 

~ 

l!lecT
Haa-
~aie- KoMaHaa BbiXOAa (OUT) 
PH4Hbli1 
KOA 

00 3anHCb B CTaTyCHbiH pe
r'HCTp ripci~eccopa (CPn) 

01 C6poc CPn 

02 3anHcb Mn. 6ai1Ta 
Tai1Mepa 

03 · ·c6poc nnKnc 

04 3anHCb B 6y¢epHbiH 
perHcTp nnKnc 
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3anHCb B CTaTyCHbiH 
pentcTp nnKnc 

C6poc perHcTpa 
nynbTa ynpaeneHHA 

YcTaHOBKa pemMMa 
olKI>iAari~.A 

3anHcb cTapw. 6aRTa 
TaHMepa 

3anMCb B BbiXOAHOH 
per~>~CTp AaHHbiX 
KAMAK H- 8 p. 

"-9+16p. 

J 
~ ... ~ 

\1. 
~--t· 

OA -"-17+24p. OA -"-17+24p. 

OB 4TeHHe pacnpeaeneHH.A OB Cen~KTMbHbiA ycTaHDB 
s',anpciccie CPK 

oc _II_ oc CeneKTMBHbiA c6poc CPK 

OE 4T.eHHe CTaTyCHOrO OE C6poc CPK 
perMCTpa KAMAK 

OF Ceo6. OF YcTaHoe ypoBH.A 
n pMcip1.neT a 

WMPHHbl pacnonolKeH KoaKcHanbHbiH pasbeM anA noaa•-n1 -12 B. 6noK 
coaePlKHT 49 MMKpocxeM. nHTaHHe 6noKa: +6 B, TOK -0,4 A; -1~ B, 
TOK -50,0 MA. 

!3noK 03Y 7229-2 eMKOCTbiO 4 K 6aHT npeaHa3Ha4eH anA pa6oTbl 
c KKMn. OH coaeplKMT 32 MMKpocxeMbl naMATM cTaTM4ecKoro THna 
K565PY2, eMKOCTb KalKaoA M3 KOTOpbiX COCTaBn.AeT 1 K 6HT, C op
raHH3at.~HeH MaTPHI.Ibl 1 024 x 1 6HT. SnoK-cxeMa aHanorH4Ha 6noK.
cxeMe BblweonMca~Horo 6noKa naMATM. 5noK saHMMae1 DAHY cTaHLIH~ 

B KpeATe H coaeplKHT 46 M!-iKpocxeM. nHTaHHe: +6 B, TOK -1,5 A •. 
6noK 03Y 7229-3 eMKOCTbiO 16 K 6aHT npeaHa3Ha4eH anA paGOTbl 

c KKMn. CoaePlKHT 32 MHKpocxeMbl naM.ATH A1-1HaMH4ecKoro THna 
K565PY1A. 6noK saH~MaeT .OAHY cTaHLIHIO e KpeRTe H coaepmHT 48 
MHKpocxeM. nHTaHHe: +6 B, TOK -0,5 A; +12 B, TOK -120 MA. 

6nOKH nepenporpaMMHpyeMbiX .nOCTO.fiHHbiX 
3anOMHHaiO~HX ycTpOHCTB (nn3Y) 

6noK nn3Y 7228-1 eMKOCTb~ 4 K 6aAT npeaHa3Ha4eH anA pa60Tbl 
c KKMn. 5noK coaepmHT 16 MMKpocxeM naMATH THna Jntel 1702 A, 
eMKOCTb KalKAOH H3 KOTOPbiX COCTaBnAeT 2048 fiHT, C opraHH3aUHeH 
MaTPHUbl 256 x 8 6HT. CTHpaHHe naM.ATH npOH3BOAHTC.A ynbTpa¢Hone
TOBbiM nOTOKOM CBeTa C AnHHOH BOnHbl 2537 J\. nepenporpaMMHpOBa
HHe OCy~eCTBn.AeTCA 3neKTPM4eCKHMH HMn¥nbCaMH 3anHCM, noaaeae
MbiMH Ha BbiXOAbl ~TeHHR MMHHMYM 32 pa3a no KalKAOMy aapecy. BpeMA 
nporpaMMHpOBaHHR OAHOrO 6aATa COCTaBnReT - 400 MC. 5nOK 3aHI1-
MaeT OAHY CTaHI.IHIO B KpeHTe H coaeplKHT 27 MHKPOCXeM. nHTaHHe: 
+6 B, TOK -0,2 A; -24 B, TOK -0,5 A. 

5noK nn3Y 7228-2 HMeeT eMKOCTb 8 K 6aRT. Hcnonb3yiOTC.fl 
MHKpoc~eMbl TMna Jntel 8708. nMTaHMe: +6 B, TOK -0,2 A; -24 B, 
TOK -0,25 A. 6noK coaepmMT 23 MHKpocxeMbl. 
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SnOI( nnsy 7228-3 eMI<OCTbiG 4 K 6aHT !-1CnOJlb3yeT M~-!KpOcxeMbl 
naMRT~ ~~na K505PE4~, KOTop~e npeACTaen~~T co6oR nonynocTOHH
H~e ~anOMMHamm~e YCTpOHCTBa C 3JleKTPM4eCKOR nepe3anMCbD M 
CTHpaHI-!eM MH¢opMa~l1~ Ha ocHoee MHOn-TpaH3!11cTopoe. SnoK BMemaeT 
32 MMKpocxeM~ naMHTM, Kam~aR eMKOCTb~ 1 K 6MT, ~ opraHH3a"MeA 
t>\aTp~1ltbl 512 X 2 pa3pRAa. nepenporpaMMI1pOBat-ll-1e HaKOmHeJ1l'l 
ocymecTBJIRCT~H 3neKTpM4eCKHMM HMnynbcaMM nepeaanMcH, no~aoae

M~MM Ha nporpaMMMpy~mMe BXO~~ 113 BTOporo MO~YJIR 7228-4, RB
JlRIOUjerOCH nporpaMMaTopoM nepeol-o. 6noKH o6ecne4MBaiOT pa6oTy 
B Tpex pemMMax: 4TeHI1e, 33nMCb 11 CTHpaHMe MH¢OpMattMH. nepe
KJll04eHHe pel«~t~Moe npoM3BO~HTCH no KOMaH~aM NA(O,l,2)F(24) H 
NA(O,l,2)F(26), npl14eM nocne BKJll04eHI1R nHTaHMH 6noKH ycTaHae
JlMBaiOTCH B pemMM 4TeHMR. nMTaHHe 6JlOKa 7228-3: +6 8, TOK -
-0,1~ A; 211 B, TOK -0,3 A; -6 B, TOK -0,1 A. nHTaHJ-Je 6noKa. 
7228-4: +6 B, TOK -0,3 A; -24 B, TOK -0,3 A; 48 B, TOK -0,1 A. 
GnOK 7228-3 COAepmMT 48 MHKpOCXeM, 6JIOK 7228-l! - 22 MMKpocxe
M~ H 13 TpaH3MCTOpOB. 

nporpaMMaTOP MI1KpocxeM naMRT~ TMna K556PE4 

6HnOJlflpHble MHKpOCXeMbl naM.AH1 nporpat-IM~1py10TCA O~HOKpaTHO 

nyTeM pacnnaaneHI.-1l'l HMXpOMOBbiX nepeMb14eK. TaK KSK nJIOTHOCTb 
31'inOMWtii310Uj!IIX ::meMeHTOB AOBOJlbHO Ell:lCOKa, TO npvl noAalfe O~Ho~ 
1-<j:laTHOIO ~1MnyJlbC<l AJlf'l nepelXI1 raHI1l'l H~IXPot·10ElbiX nepeMM4eK MOll<eT 
B03HI11HiYTb 3$¢eK1' 11 pa36pbi3ii1ElaHI .. Ul 11

, ·nP!-1 KOTOP.OM 1.\0ryT OMTb 
HCnDplfeH~ COCeAHMe 3BnOMHHa~~Me Y4BCTKM naMRTH. no3TbMy El 
yctpOACTBO BBeAeH reHepaTop, KOTOpMR B~pa5aTWB8eT cepHIO HM
nyJlbCOB, Ha4MHaR C WHPMH~ MMnYJ1bCB B 1 MKC M KOHlfaf'l a MKC 
B TelfeHHe 150 MC 11 oo~e~ AJ1MTeJlbHOCTb~ B 1150 MC. GnoK pa5oTa
eT 8 2 pemMMaX: B pel«MMe PY4HO~ 3anHCH C noMO~b~ KHOn04HMX 
nepeKJl~4aTeneA AJ1R Ha6opa aApeCHOH MH¢0pMa4HM H ABHKWX M B 
pemHMe nporpaMMHpoaaHM~ no KOMaHAaM KAHAK. nHTaHHe 6noKa: 
+6 B, TOK -0,1 A; +24 B, TOK -0,1 A. 5noK COAepmMT 14 MMKpo
cxeM 11 8 TPaH3HCTopoe. 

nporpaMMaTOp MMKpOCXeM naMRTM 7268 

6JIOK npeAHa3Ha4eH AJIR nporpaMMHPOBaHH~ MHKpOCXeM naMRTH 
TMna Intel 8708 11 pa6oTaeT coeMeCTHO c MMKponpoueccppH~M 
KOHTPOJIJlepOM 720]-2. AJ!R 3anMCM M 4TeHMR MCnOJlb.3YeTCR o6naCTb 
aApecoe naMRTH 5400 H ~57 FFH 11 5800 H ~58 FFH cooTeeTCTBeHHO. 
3aAaHHe Ha4anbHoro 11 KOHe4Horo aApecoa R4eeK naMATM, coAepma
~e~ 11H¢QpMattMn, KOTOpaR no~nemMT nepeCMJlKe B nporpaMMMpyeMy~ 
naMRTb, npOM3BOAMTCR no nporpaMMe. SnoK saHMMaeT ABe cTaHUMH 
KpeATa KAMA~ 11 COAepmMT 16 MHKpocxeM M 4 TpaH3HCTOpa. nMTaHHe: 
+6 s, ToK -160 MA; +27 s, To~ ~zo MA. 
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norH4eCKHA aHaJIH3aTOp 7267 

3TO YCTpOHCTBO, peanH3YIO~ee OAMH ~13 Halt160J1ee.r,MomHbiX MeTOAOB 
OTbiCI<aHHfl ~eMcnpaBHOCTeM· CHC•TeMbl, KOTOPble l'le MOryT "6b1Tb J]erfCO 
o6Hapy>lteHbl A!lYrMMM cnoco6aMI1. OH oco6eHHO 3$¢eKTMBeH npH 
OTbiCKaHMH OWH60I< 8 peaJlbHOM M8CWTa6e epeMeHM, Bbl3biBaeMbiX nepl-1-
¢epHei1 M npepbiBaHI-!RMM. TaK KaK pa3pa6oTaHHbli:1 norH4eCKMM aHanH-
3aTop He HMeeT CBOero an¢aBMTHO-~H¢pOBOrO A11CnJlefl H yCTPOMCTBa 
AJIR npeo6p830BaHHR AaHHbiX K COOTBeTCTBynmeMY· (\JOpMaTy, TO OH 
Hcnonb3yeTcR coeMecTHo c KKMn 720>?-2 ~ Jio'n14eCKM~ aHanHsaTop 
nOA06eH OC!.t11JlJIOrpa(jJy, HO C TOM JlHWb c:ymecTBeHHO.M paSHHUei1, 41'0 
OH MO>KeT nOfCa3biBaTb C06biTMJ'l, KOTOpbte CJIY4HI1HCb nepeA OCTaHo
BOM. AnR pa60Tbl c norM4ecKMM ·aHanH3aTdpoM .. M3rOToaneHbl TPH BHAa 
npo6HMKOB: a/ AJIR COeAHHeHMfl C CHCTeMHOH'ul1>1HOM 'MHKpOnpOtleCCOpa 
HenocpeACTBeHHO Ha nnaTe KKMn; 6/ AIIR CHRTMR aApecHo~ MH¢opMa
l\MH 11 AaHHbiX .. , s MecTe coeAHHeHMR KKMn 111 5noKoe naMRTH ;· · e'/ Ail A 
noACOeAHHeHHR K MarHcTpanH KM1AK. GnoK 3aHHMaeT TPH 'cTa·HI:\1111 
KpeATa KAMAK M COAeplKHT 107 MHKpocxeM. ni1TaHI1e 6noKa: +6 8', 
TOK -1 ,2 A. 

.-,: 

-C peACT Ba,,nporpaMMHpOBaHHJl aBTOHOMHbiX. 
MMKponpot.teCCOpHbiX C!IICTeM ., ,· 

3a~a4111, pewaeMble aBTOHOMHbiM\1. MMK_DOnP9J.16C.COpHbiMH ClojCTe,M,aMH, 
Tpe6y!0T nopaH ~03A8HHR AOBOf!,~Ho CJlOlKlioro ,pporpaMMHOro ,o6ecne-
4eHMR (no). 04eB~AH0' 'iTO 6r.J HBJIH4MR pq3,.BHTbiX .cpe~.CTB .. np'o
rpaMMMpoea~Hl'l Ill OTJlaA~H ~porpaMM.a¢¢eKTHBHOCTb ~P3ABHHR ~q 
Kpai:\He HH3Ka. B nH¢ OHRH KOMnJleKc cpeACTB nporpaMMHpOBaHHfl VI 
OTJlaAKH nO MHKponpoueccopH~X CHCTeM peanH30BaH Ha MHHH-3BM 
CM-3. CM-3 ocHameHa AHCKoaoi1 onepat.tHOHHoi1 CMCTeMoi:\ RT-11 161 , 
KOTOpaR !..1MeeT WHpOKMe B03MOmHOCTH Ailfl pa3pa60TKH 11' COBe)iUJeH
CTBOBaHHfl nporpaMM. KpoMe 3Toro, CM-3 o6opy~oeaHa Ha6opoM 
BHeWHI-IX YCTpOi1C.TB·'/AHCKH, MarHIHO¢Of.ibl/, 4T01 nOSBOJIReT np~·
MeHRTb 3TI.-1 YcTpoi1cTsa AnA xpaHeHHR nporpaMM. 4T06bl' Hchon'b3o
BaTb RT -11 ~JIR pa3pa60TKI1 no M11KponpoueccopHbiX CV.CTeM,-. ·a tf'ee 
6b1JIM BKJll!'l4eHlli· ·~se HOBble cHci'eMHble nporpaMMbl: 'Kpotc-acoeM'onep 
11 CHMynRTop. Kpocc-acceM6nep ··{INTEMC. MAG.) f..? I npeAHcl31-ia.4el-i ~nR 
TpaHCJlflUI.-111 nporpaMMbl C 1>1CXOAHOrO fl3b1Ka MHKpOnpot.ted::'opa B 06b-

~ • • • t 

ei<THYI') nporpaMMY. TpaHCJlflttHR BblnOJIHJ'letCJ'l C· nOMombfO MaKpo'ac-
ceM6Jlepa RT -1'1 t~ACR0-11. ,lJ.TiR :3Torb a·' i<a4ectee exoA'HbiX Qlai:1.n"oe 
MACR0-11 Heo6xOAHMO yKa3crrl:. ¢ai1n INTEMC.~~AC. vi ¢ai:1h nporpa"MMbl, 
KOTOpyiO Tpe6yeTCJ'l vTTpa'HCJIHPOB&T~·.' BbiXO~HbiM ¢a~JIOM' t•1ACRQ-11 
6yAeT o6beKTHaR nporpaMMa. CHMynRtop ( S'IMUL..,SAV'. )' npeAHa3~a4eH 
Ailfl oTnaAKI-1 MHKponpot.teccopH~x npo~paMM Ha 3BM CM-3. 3Ta npo
rpaMMa AaeT 803~omHOCTb MMI>1TMpOBaTb Ha CM-3 ace· MHtTPYK41111 
MM KpOnpOI:\eCCOpa. B CHMy'TlR:rOp cnettHaJlbHbiM o6pa30M BKJll04eH 
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OTnaA4HK nporpaMM onepa~HOHHOH CHCTe~ RT-11 ODT OBJ 161• AnR 
OTnaAKH nporpaMM~ Heo6XOAHMO nocne nepeAa4H ynpaaneHHR CHMy
nRTOpy OTAaTb eMy cne~HanbH~H npHKa3 0 C4HT~BaHHH nporpaMM~ 
a onepaTHBHy~ naMRTb CM-3. nocne 3Toro MOmHo npoH3BOAHTb oT
naAKY nporpaMM~ c noMO~b~ KOMaHA K OTnaA4HKY RT-11 161 • B AO
nonHeHHe K KOMaHAaM OTnaA4HKa B CHMynRTOp BBeAeHa B03MOmHOCTb 
HMHTHpOBaTb npep~BaHHR no nn6oMy H3 8-MH ypOBHeH. 3Ta npo~eAy
pa B~nOnHReTCR C nOM~bn cne~HanbH~X npHKa30B K CHMyn~TOpy. 

C BKn~4eHHeM a RT-11 yKa3aHH~x nporpaMM npo~eAypa npHroToa
neHHR nep¢oneHT~ nO AnR BBOAa B MHKponpo~eCCOPHY~ CHCTeMy CBO
AHTCR K cneAYf~HM waraM: 
1. PeAaKTHpOBaHHe nporpaMM~ Ha HCXOAHOM R3~Ke C nOMO~b~ pe

AaKTOpa RT-11 EDIT.SAV. 
2. TpaHcnR4HR nporpaMM~. 
3. flHHKHpOBaHHe 06beKTHOH nporpaMM~ C nOMO~bn peAaKTOpa CBR3eH 

LINK.SAV. 
4. 0TnaAKa nporpaMM~, nony4eHHOH nocne nHHKHpOBaHHR C nOMO~b~ 

CHMynRTOpa. 
5. nony4eHHe nep¢oneHT~ c OTnameHHO~ nporpaMMOH. 3Ta onepa4HR 

a~nonHReTCR c noMO~bn nporpaMM~ PIP.SAV. EcnH me B pe3ynb
TaTe OTnaAKH 6yAeT 06HapymeHa OWH6Ka, TO npo~eAYPY pa3pa-
60TKH nporpaMM~ cneAYeT npOAOnmHTb Ha4HHaR C nyHKTa 1. 
HymHO OTMeTHTb, 4TO B npo~ecce C03AaHHR nporpaMM~ AnR 3a
rpy3KH B MHKponpo~eCCOPHYIO CHCTeMy BCe npoMemyT04H~e npo
rpaMM~ /HCXOAHaR H 06beKTHaR nporpaMM~/ XpaHRTCR Ha AHCKe 
HnH MarHHTHOH neHTe. 3To npHHOCHT 3Ha4HTenbH~e YA06cTea, 
TaK KaK H36aBnReT OT pa60T~ C nep¢oneHTaMH. 
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