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1. BeeAeHHe 
_ B ASHHOi1 pa6oTe coAep>KHTCR onHcaHHe vi-cpyHKLIHH AfiR pa6oTbl c MOAYilRMH 

KpeHTa KAMAK Ha 6aJe noCileAoBaTenbHoro KOHTponnepa KK011 H HHTepcpei1cHoi1 
nnaTbl nJ,1021 [5). npHBOAHTCR TaK>Ke OnHCBHHe vi-nporpaMM AfiR HaH6onee 
pacnpocTpaHeHHbiX MOAynei1 Kpei1Ta KAMAK. <l>yHKLIHH noJeonRIOT opraHHJOBSTb pa6ory 
C HeCKOilbKHMH nocneAOBSTellbHbiMH KpeHTSMH (BeTBRMH). 

npeAnonaraeTCR, 'lTO 6a30Bbli1 (cerMeHTHbiH) aApec HHTepcpeHCHOH nnaTbl m-1021 
II!MeeT JHaYeH~o~e paeHoe CFFFH 1-1 ypoeeHb npepbiBaH~o~R IRQ3. 

2. KpaTKOe onHcaHHe cf>YHKU.HH 

2.1. Bcnor.toaamen&Hbte C/JYHKquu 

2.1.1. CDReg - ccpopMMposaTb KOMaHAY MNAF 

~~coo.,MIWW.."" 
CDREG.VI 

<l>yHKI..IHR cpopMHpyeT no 3SASHHbiM napaMeTpaM KOMSHAHOe CilOBO AfiR 
BbmonHeHHR KOHTponnepoM K011 onepal.IHH ynpaeneHHR Ha w~o~Hax Kpei1Ta KAMAK, e 
peJyllbTaTe KOTOporo MOAVIlb Kpei1Ta, 3SHHMSIO~I-IH CTSHLIHIO N, BblnOilHReT cPVHKl.ll-110 F. 

M - MOAHQli-IKSTOp, 3SASIO~Hi1 pe>KHM nepeAS'lH ASHHbiX (M = 0 -nepeAa'la 
OAHHO'lHOrO CllOBa, M = 2 - nepeAa'la MSCCI-IBS). 

N - HOMep CTSHI..iHI-1 B Kpei1Te, rAe pacnono>KeH MOAYilb - llenoe 6e3 JHSKa B 

AHanaJoHe 1 - 24. 
A- cy6aApec MOAYilR- 4enoe 6eJ JHaKa e Al-lanaJoHe 0-15. 
F- Bblr.onHReMaR cpyHKI..IHR - 1..1enoe 6e3 JHaKa e AHanaJoHe 0 - 31. 
CDRegMNAF-Command - KOMaHAHOe CilOBO, npeAHSJHaYeHHoe AfiR nepeAaYH 

KOHTponnepy KK011. 

2.1.2. CGReg- nony'IHTb napaMeTpbl KoMaHAbl MNAF 

MNAF·Command 

CGREG.VI 

<l>yHKI..IHR, o6paTHaR cpyHKLIHH CDReg. 
MNAF-Command - KOMSHAHOe CilOBO, npeAHS3HaYeHHOe AfiR nepeAaYH 

KOHTpOnnepy K011. 
e 06be.nvu-teHHbl~ HHCTHTYT ~.nepHbiX "'ccne.noB3HIAA . .lly6Ha, 1999 
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M _ MOAI-IQlloiKaTop, 3aAaiO~Hi1 pe>KIIIM nepeAaYH ASHHbiX (M = 0 -nepeAaYa 

OAHHO'lHOrO cnoea, M = 2- nepeAaYa MSCCHBS). 
N _ HOMep CTSHI..IHH B ~i1Te, rAe pacnono>KeH MOAYilb - 1..1e11oe 6e3 3HSKa B 

AHanaJoHe 1-24. 
A- cy6aApec MOAYilR -1..1enoe 6eJ JHaKa e AHanaJoHe 0- 15. 
F _ eblnonHReMaR cpyHKI..IHR -1..1enoe 6e3 JHaKa e AHanaJoHe 0- 31. 

2.1.3. Byte_map- BbiABTb aHa'leHMH Ka>KAOro paapHAa 6aiha 

<!>yHKL.IHR BbV~aeT 3HS'leHHR pa3pRAOB 6ai1Ta. 
Byte- BXOAHOi16ai1T. 
0, 1,2,3,4,5,6,7- 3Ha'leHMR COOTBeTCTBYIOUIMX pa3pRA0B. 

2.1.4. Word_Map. BbWlTb aHa'leHMH Ka)I(Aoro paapHAB 16-paapJIAHOro cnosa 

, .............................. 15 

~~~~\! 
16·bit Word -\i}~f::i:fL. 9 

~i\ 
'Word_Map.vi 

<l>yHKL.IMR BbiASeT 3HS'leHMR KaJKAOrO M3 pa3pRAOB 16-pa3pRAHOrO CilOBS. 

WORD- exoAHoe 16-pa3pRAHoe CilOBO. 
0, 1, ... 15- 3HS'leHMR COOTBeTCTBYIOUIMX pa3pRAOB. 



2.1.5. Delay_PC- 38Aep>KKa npo1.1eccopa 

3a,Qep>KKa npoL.~eccopa Ha N_Delay pa3 no 16 Me. Cl>yHKL!IIIfl npeAcTaBnfleT co6oa;; 
BblnOilHeHI!Ie nycroro L.IIIIKila. Haillll"ll!le TaKOH <PYHKL!IIIIII o6ycnosneHo cnel.llllqJIIIKOH 
noCileAOBaTeilbHOH IIIHTepqJeHCHOH nnaTbl, KOTOpafl COCTOIIIT B He06XOAIIIMOCTIII 3a,Qep>KKI/I 
BpeMeHI/I Me>KAY ABYMfl onepal.llllfiMIII BBOAafBbiBOAa. 41!1CI10 I.IIIIKilOB 3aBIIICIIIT OT 
6biCTPOAeHCTBIIIfl KOMnbJOTepa, Ha KOTOpOM BblnOilHfleTCfl qJyHKL!IIIfl. 

N_Delay- "li/ICI10, KOTOpoe yKa3biBaeT CKOilbKO pa3 no 16 MC Ha,QO 3a,Qep>KaTb 
npoL.~eccop. 

2.2.1PyHKL(UU pa6om&l C UHmepc#JeiJCHOU nnamoiJ n/11021 

2.2.1. Read_B - 'IMTaTt:. 6al4r no aApecy c nnaTt:.l n1.1021 

Base address =II- Byte have been reac 
Offset 

READ_B.VI 

i!"~~~~~!A~ ~~1n0n .... a,:::t.T UTI!ltoJ.IIA,:::t. fi:::uJIT:a r. L4WTP.!'l~Ai:4C'!HOL4 OnATbl 

Base address- 6a30BbiH a,Qpec IIIHTep<tJeHCHOH nnaTbl n111021. 
Offset- senl!l"li!IHa cMe~eHI!Ifl OTHOCIIITeilbHO 6a3osoro a,Qpeca. 
Byte have been read- npO"li!ITaHHbiH 6aHT. 

2.2.2. Write_Byte - 38nMC8Tb 6aMT Ha MHTepciJeMCHYIO nnary n1.1021 

Base address 
Offset 

Byte to be wr~en \IIRITE_B.VI 

Base address 

Cl>yHKL!IIIfl BblnOilHfleT 3an111Cb 6aHTa Ha peri!ICTp IIIHTepqJeHCHOH nilaTbl. 
Base address- 6a30BbiH a,Qpec IIIHTep<PeHCHOH nnaTbl nVI021. 
Offset· BeJll/l"li/IHa CMe~eHI/Ifl OTHOCIIITeilbHO 6a30BOrO aApeca . 
Byte to be write- 6aa;;r Ailfl 3an111CIII s perncrp nnaTbl n111021. 

2.2.3. Peek - 'IMT8Tb cnoao C perMCTpa MHTepciJeMCHOM nnaTt:.l n1.1021 

Base address 
offset 

Word 
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Cl>yHKL.IIIIfl "li/ITaeT CilOBO (16 pa3pf1AOB) C per111crpa I/IHTepqJeHCHOH nnaTbl n111021. 
Base address- 6a30BbiH a,Qpec IIIHTepqJeHCHOH nilaTbl n111021. 
Offset - seillll"li!IHa cMe~eHIIIfl OTHOCIIITeilbHO 6a3osoro a,Qpeca (HoMep per111crpa 

nnaTbl). 
Word- npO"li!ITaHHoe 16-pa3PfiAHOe CilOBO. 

2.2.4. Poke - aanMC8Tb cnOBO B perMCTp MHTepciJeMCHOM nnaTbl n1.1021 

Word------. 
Base address --~=-._ 

offset 
POKE.VI 

Cl>yHKL.IIIIfl 3ani/ICbiBaeT CilOBO (16 pa3pfiAOB) B per111crp IIIHTepqJeHCHOH nnaTbl. 
Base address- 6a30BbiH a,Qpec IIIHTepqJeHCHOH nnaTbl nVI021. 
Offset - seill!l"liiiHa cMe~eHIIIfl OTHOCIIITeilbHO 6a3osoro aApeca (a.Qpec perl!lcrpa 

nnarbl). 
Word- CilOBO, 3ani/ICbiBaeMoe B periiiCTp IIIHTepqJeHCHOH nilaTbl. 

2.3.1PyHKL(UU ynpa81JeHUR onepaqURMU 06MeHa 38M C MOiJyneM KpeiJma 

2.3.1. Read_O- BBOA A8HHbiX M3 MOAynR KpeMTa 

BASE r• Channel :Jii Data 
Convnand 

RI'An_nVJ 

Cl>yHKL.IIIIfl BblnOilHfleT BBOA OAHOrO 16 - pa3pf1AHOrO CilOBa 1113 MOAYilfl, HOMep 
CTaHL.IIIIIII KOTOpOrO yKa3aH B KOMaHAe Command. 

BASE - cerMeHTHbiM a.Qpec IIIHTepqJeHCHOM nnaTbl. 
Channel- HoMep KPeHra. 
Command - KOMaHAa AJlfl KOHTponnepa (KoMaHAa MNAF). 
Data - 3Ha"leHI!Ie eseAeHHoro CilOBa. 

2.3.2. Write_C- nOA8Tb KOM8HAY KOHTponnepy 

BASE 
Chamel 

Command 
WRITE_ C. VI 

Cl>yHKL.IIIIfl BblnOilHfleT onepal.IIIIIO BbiAa"ll/l JaAaHHOH KOMaHAbl B MpeMT. 
BASE- cerMeHTHbiM a,Qpec IIIHTepqJeMCHOM nnaTbl. 
Channel- HoMep MpeMra. 
Command- KOMaHAa AJlfl KOHTPOMepa (KOMaHAa MNAF). 
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2.3.3. Write_C_O- Bbl,q8'48 A8HHbiX MOAyniO Kpeliha 

~==1!4m 
c~~a~ 

\1/RTE_C_D.VI 

4>yHK1..1HSI BblnOnHSieT BbiAa'ly OAHOro 16-pa3pSIAHOro cnoea B MOAynb, HOMep 
CTaHI..IHH KOTOporo yKa3aH B KOMaHAe Command. 

BASE- cerMeHTHbllil SAPec HHTep<t>elilcHolil nnaTbl. 
Channel- HOMep KPeliiTa _ 
Command - KOMaHAa AnSI KOHTponnepa (KoMaHAa MNAF). 
Data - BbiAaBaeMoe cnoeo_ 

2.4. 41yHKquu e&monHeHUR 6a30SbiX KoMaHo 

2.4.1. CSSA - a~:.monHMTb OAMH0'4HYIO KoMaHAY KAMAK 

Chamel~lnPutDate 
mR~ mn~ 

A 
F 

OutPutData 
CSSA.VI 

4>yHK1..1HSI BblnOnHS~eT OAHY KOMaHAY Ha MarHCTpanH KpeliiTa. KoMaHAbl 06MeHa 
QgliiV.ilr-1.ntVI~;; i-1~ ~G- t:iQ.:i~n~ngiiv~~; ~IVDQMWi-~Gr-ii-lQiiviWi. 

Channel- HOMep KPeliiTa. 
CDReg - perncTp MOAynS~, npeAcTaenS~IOUIHiil co6olil KOMaHAY MNAF. 4>yHKLIHSI 

MO>KeT H3MeHHTb 3TOT napaMeTp, ecnH 38AaHHble 3Ha'leHHSI A H FHe paBHbl -1. 
A - HOBbllil cy6aApec MOAynS~, KOTOpbllil 3aHOCHTCSI e KoMaHAY CDReg. EcnH 

3Ha'leHHe A paeHo -1, TO cy6aApec oCTaeTCSI npe>KHHM. 
F - <t>YHKI..IHSI, KOTopaS~ aaHOCHTCSI e KOMaHAY CDReg H KOTopaS~ AOn>KHa 

BblnonHSITbCSI e MOAyne. EcnH 3Ha4eHHe F paeHo -1, TO BbmonHS~eTcS~ <t>yHKI..IHR, 
yKa3aHHaR e CDReg. 

OutPutData - 16-pa3pSIAHOe CnOBO, KOTOpoe BbiAaeTCSI npH BblnOnHeHHH KOMaHAbl 
aanHcH. 

lnPutData -16-pa3pRAHOe cnOBO, KOTOpOe npHHHMaeTCR npH BblnOnHeHHH 
KOMaHAbl 4TeHHR 

2.4.2. CFSA - a~:.monHMTb OAMH0'4HYIO KOMSHAY KAMAK c 24-paapJIAHbiM 
CnOBOM 

Channel~ lnPutDat~ R1-R24 
mR~ mR~ 

A 
F 

OutPutOata W1-W24 
CFSA.Vl 

4>yHK1..1HSI BblnonHS~eT OAHHO'IHYIO KOMaHAY KAMAK Ha MarHcrpanH KPeliiTa. 
KoMaHAbl o6MeHa eblnonHSIIOTCSI HSA 24 - paapS~AHbiMH cnoeaMH-AaHHbiMH. 

Channel- HoMep KPeliiTa. 6 

CDReg - perHcrp MOAynS~, npeAcTaenS~IOUIHiil co6olil KOMaHAY MNAF. 4>yHKLIHSI 
MoJKeT H3MeHHTb 3TOT napaMerp (KoMaHAY MNAF), ecnH 3Ha'4eHHSI A H F He paBHbl -1. 

A - HOBbllil cy6aApec MOAynS~, KOTOpbllil aaHOCHTCSI B KOMaHAy CDReg. EcnH 
3Ha'leHHe A paBHO -1, TO cy68Apec OCTaeTCSI npe>KHHM. 

F - <t>YHKI..IHSI, KOTOpaSI aaHOCHTCSI e KoMaHAY CDReg H KOTopaSI AOn>KHa 
BblnonHS~TbCSI. EcnH 3Ha'4eHHe F paeHo -1, TO BblnonHS~eTCSI npe>KHSISI <t>YHKI..IHSI, 
yKa3aHHaSI e CDReg. 

OutPutData - 24-pa3pSIAHOe cnoeo, KOTOpOe BbiAaeTCSI npH BblnOnHeHHH KOMaHAbl 

aanHcH. 
lnPutData - 24-pa3pSIAHOe cnOBO, KOTOpoe npHHHMaeTCSI npH BblnOnHeHHH 

KOMaHAbl 'ITeHHSI. 

2.4.3. CSUBR - nepeA8'4a MaccMaa 

LlnPutBuf~ Channel lnPutBii 
mn~ mn~ 

Fl 
A L OutPutBii 

OutPutBuf 
CSUBR.Vl 

4>yHK1..1HSI BblnOnHS~eT nepeAa'ly MaccHea no onpeAeneHHOMY aApecy KAMAK c 
CHHXPOHH3a1..1Helil no Q_ 

Channel - HoMep KPeliiTa. 
CDReg - perHcrp MOAYnS~, npeACTaenS~IOUIHiil co6olil KOMaHAY MNAF. 4>yHKLIHSI 

H3MeHS~eT 3TOT napaMeTp, ecnH 3Ha'leHHSI A H F He paBHbl -1. 
A - HOBbllil cy6aApec MOAYnSI, KOTOpbllil aaHOCHTCSI B KOMaHAY CDReg. EcnH 

3Ha'leHHe A paeHo -1, TO cy6aApec ocTaeTCSI npe>KHHM. 
!= ~~':::~~~~~~ ~~T':'::'~a ... ~ ... nr&AT~a R KnURI-I_ny CDRe~ ~ KOTOPas:t AOJ1>KH8 

BblnOnHS~TbCSI. EcnH 3Ha'leHHe F paeHo -1, TO BblnOnHS~eTCSI npe>KHSISI <t>YHKLIHSI, 
yKa3aHHaS~ e CDReg. 

OutPutBuf - 6y<tJep C AaHHbiMH, KOTOpble BbiAaiOTCSI npH BblnonHeHHH KOMaHAbl 

3anHCH. 
JnPutData - 6y<tJep AnSI AaHHbiX, KOTOpble npHHHMaiOTCSI npH BblnOnHeHHH 

KOMaHAbl 'ITeHHSI. 
LlnPutBuf- AnHHa BXOAHOrO 6y<tJepa. 
LOutPutBuf- AnHHa BbiXOAHoro 6y<t>epa. 

2.4.4. MNAF - a~:.monHeHMe KOMSHAbl Ha MarMcTpanM KAMAK 

~~MNAF-Command 
~ ReacData 
F 

Data 
MNAF _EXE.Vl 

4>yHK1..1HR BblnOnHS~eT KOMaHAY Ha MarHCTpanH yKa3aHHOrO KpeliiTa no 38AaHHbiM 

napaMeTpaM. 
Channel- HOMep KpeliiTa. 
ftf - MOAH<tJHKaTop KOMaHAbl. 
N - HOMep CTaHI..IHH e KpeliiTe, rAe HaxoAHTCSI MOAYnb, c KOTOPbiM npoH3BOAHTCSI 

onepai..IHSI. 
A - cy6aApec MOAynS~. 
F- <t>YHKLIHSI, KoTopyiO HSAO BblnonHHTb. 
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WrieData- CllOBO AilS! BbiBOAa npH BblnonHeHHH <PYHK~HH 3anHcH. 
MNAF-Command - KOMaHAa, c<PopMHposaHHaJI no BXOAHbiM napaMeTpaM H 

BbiAaBaeMaJI B MarHCTpanb. 
ReadData - CllOBO, KOTOpoe npHHHMaeTCJI H3 M8fHCTpanH npH BblnOnHeHHH 

qJyH~IU1 1-!TeHHJI. 

2.5. CnYJ1Ce6Hwe npoqeayp&l 

2.5.1. SET _z -reHepai.IMSI KoMaHAb' z a KpelitTe 

Camel~ Command :SET _z ( C.l. RESET _I) 
Date: SET Z 

SET_Z.VI 

Cl>yHK~HJI reHepHpyeT KOM8HAY Z B Kpe~Te C HOMepOM Channel. 
Channel- HOMep KPe~Ta. 
Command - KOMaHAa reHepa~~~~~~~ ynpaBnSIIOLJ..Iero CHrHana M(O)F(16)N(O)A(1). 
Data =1 - npi13HaK reHepa~HI1 KOMaHAbl Z. 

2.5.2. SET_C- reHepai.IMSI KOM8HAbl c B KpeMTe 

'- Camel--' l.OIIlfMO(J ::>t.l_l.l <:.J. Ht.:>t.l_lj ~ 
Date: SET C 

SET_C.VI 

Cl>yHK~11R reHep11pyeT KOM8HAY C B Kpe~Te C HOMepOM Channel. 
Channel- HOMep KPe~Ta. 
Command - KOMaHAa reHepa~l111 ynpasnRIOLJ..Iero Cl1rHana M(O)F(16)N(O)A(1). 
Data =2 - npi13HaK reHepa~l111 KOMaHAbl C. 

2.5.3. SET _I - ycTaHOBKa CMrHana I 

Command :SET_I [Z.C. RE~ ~ 
Date: SET I 

SET_I.VI 

Cl>yHK~11R ycTaHaBnHsaeT cl1rHan I B KPe~Te c HOMepoM Channel. 
Channel- HOMep KPe~Ta. 
Command- KOMaHAa reHepa~l111 ynpasnRIOLJ..Iero Cl1rHana M(O)F(16)N(O)A(1). 
Data =4 - npi13HaK yCTaHOBKI1 cl1rHana I. 
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2.5.4. RESET _I - c6poc Cl.trHana I 

Cannei--JII 
Command Reset_! {Z.C.I) ~ 

Date: RESET I 
RESET_I.VI 

Cl>yHK~HJI c6pacbiBaeT cHrHan I B KPe~Te c HOMepoM Channel. 
Channel- HOMep KPe~Ta. 
Command- KOMaHAa reHepa~HH ynpasnJ~IOLJ..Iero cHrHana M(O)F(16)N(O)A(1). 
Data =8 - npH3HaK c6poca cHrHana I. 

2. 6. lf'yHKquu nposepKU ynpasnsiiOU4UX cuaHanos s Kpeiime 

2.6.1. GET _I - npoaepKa cMrHana I 

Command :~Q: -···--·····I 

1-MASKA~ 
GET_I.VI 

Cl>yHK~HJI B03BpaLJ..1aeT 3Ha4eHI1e Cl1rHana I. 
,..~.,. .. al _ unu~n atn~IAT::t 

C~·;;,-;;and~LQXIFL- KOM8HAa 4TeHHJI COCTOJIHI1JI cHrHaflOB M(O)F(O)N(U)A(L). 
1- MASKA - MacKa AllR BbiAeneHI1R Cl1rHana I. 
1 _ 6ynescKaR nepeMeHHaR AllR 11AeHTI1qJHKa~l111 cHrHana I. Cl>yHK~I1R B03BpaLJ..1aeT 

3
Ha4eHI1e true 8 I, eC11I1 c11rHan 1 ycTaHosneH, s npoTI1BHOM C11Y4ae B I B03Bpai.J.IaeTCR 

3Ha4eHI1e false. 

2.6.2. GET_Q- npoaepKa cMrHana Q 

Co~nd :~:~: ~--···-········Q 
Q-MASKA 

GET_Q.VI 

Cl>yHK~I1R B03Bpai.J.IaeT COCTORHI1e Cl1rHana Q. 
Channel- HOMep KPe~Ta. 
Command:LQXIFL- KOM8HA8 4TeHHR COCTORHI1R C11rHanOB M(O)F(O)N(O)A(2) · 
Q-MASKA - MaCKa AllR BbiAeneHHR C11rHana Q. 
Q - 6ynescKaR nepeMeHHaR AllR HAeHT11qJI1Ka~HI1 C11rHana Q. Cl>yHK~I1R 

8038pai.J.IaeT 3Ha4eHI1e true 8 Q, ecn11 c11rHan Q ycTaHosneH, 11Ha4e B Q B03BpaLJ..1aeTCR 

3Ha4eHI1e false. 
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2.6.3. GET _X - npoaepKa cMrHana X 

Coown~=~···-·-·-·-Q 
GET_X..VI 

<l>yHKL.111fl B03BpalllaeT COCTOI'IHI1e C11rHana X. 
Channel- HOMep KPelilra. 
Command - KOMaHAa 4TeHI1fl COCTOI'IHI1fl Cl1rHanoB M(O)F(O)N(O)A(2). 
X- MASKA - MacKa Afll'l BblAeneHI1fl cl1rHana X. 
Q - 6yneBCKafl nepeMeHHafl Afll'l 11AeHT11ctl11Kal..ll111 C11rHana X. <l>yHKL.II1fl 

eo3epa111aer 3Ha4eHI1e true B Q, ecn11 c11rHan X ycraHoeneH, 11Ha4e e Q eo3epa111aercs. 

3Ha4eHI1e false. 

2.6.4. GET _LN - npoaepKa BHewHero cMrHana LAM 

Camel -II= ~n_LAM 
GET_LN.Vl 

<l>yHKL.111fl B03BpaUiaeT 11Hct>opM81..11110 0 COCTOI'IHI111 Cl1rHanoB L0-L7,L8-L 15, L 16-

L23. 
Channel- HOMep KPelilra. 
L- 6yneecKafl nepeMeHHafl Afll'l 11AeHT11ctl11Kal..ll111 cl1rHana L. <l>yHKL.111fl eo3epa111aer 

3Ha4eHI1e true B 1., ecn11 XOTfl Obi OAI1H 113 C11rHanOB I..U - i..~.J ycTaHOBnt:lH, IIIHi:i'it:l 1:1 i.. 
eo3epalllaercs. 3Ha4eHI1e false. 

Err_LAM- KOA, yKa3biBaiOUII1Iil B KaKOiil rpynne ycraHOBneH Cl1rHan. 

2. 7. IPyHKquu ynpaeneHuR cmaHoapmH&IMU 6noKaMu Kpeuma KAMAK 

2.7.1. READ ADC - 'IMTaTb cnoao c OAHoro M3 KaHanoa 16-KaHanbHoro 

AL\n 12/16 

Channel~ N Module ReadWord 
NCham 

Ranoe 
READ_ADC.VI 

On11caH11e 6noKa «AL...In-12110» np11eeAeHo e np11no>t<eH1111 A. 
<l>yHKL.111fl BblnOnHfleT nocneAOBaTenbHOCTb KOM8HA B MOAyne AL.In 

4TeHI1fl 12-pa3pi'IAHOrO cnoea C OAHOrO 113 16 KaHanOB MOAYnfl. 
Channel- HoMep !<pelilra, rAe HaXOA11TCfl MOAYnb. 
N Module - HOMep CTaHL.II111 B !<peli!Te, B KOTOpolil HaXOA11TCfl MOAYnb. 
N Chann- HOMep KaHana e MoAyne AL.In. 

12/16 Afll'l 

Reac/Word- 3Ha4eHI1e npo411TaHHoro cnoea. 
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2.7.2. WRIT_KA9- 3anMcan. ABa cnoaa a perMcTpbl 6noKa UAn KA009 

Module 
DataR1 
DataR2 
\1/RIT _KA9. 

On11caH11e 6noKa «I...\An-KA009» np11eeAeHo e np11no>t<eH1111 6. 
<!>yHKL.II1fl BblnOnHfleT nocneAOBaTenbHOCTb KOMaHA Ha Mari1CTpanl1 Kpeli!Ta Afll'l 

3an11c11 ABYX 10-pa3pfiAHbiX enos Ha per11crpb1 6noKa 1...\An. 
N Module- HOMep CTaHL.11111 B Kpelilre, B KOTOpOiil HaXOA11TCfl 6noK 1...\An KA009. 
DataR1- cnoeo, 3aHOCI1MOe e per11crp N21 6noKa 1...\An. 
DataR2- cnoeo, 3aHOCI1MOe e per11crp N22 6noKa 1...\An. 

2.7 .3. AnalogDataOut- BbiBOA cnoaa a perMcrp 6noKa UAn KA009 

DataOut~ Chamel 
N Module 

A 
F 

Analogl)ataOut. VI 

On11caH11e 6noKa «I...\An-KA009» np11BeAeHo e np11no>t<eH1111 6. 
<!>yHKL.111fl BblnOnHfleT nocneAOBaTenbHOCTb KOMaHA Ha Mari1CTpanl1 Kpeli!Ta Afll'l 

BbiBOAa cnoea AaHHbiX B OAI1H 113 per11crpoe 6noKa 1...\An KA009. 
DataOut- cnoeo, BbiAaeaeMoe e 6noK 1...\An KA009. 
,.. ... ~ .. ""'' unuon vnoiAT<> R llnTnnnu H::IXOfli1TCSI 6noK UAn KA009. 
N·M~d~ie ~-~~~~p-~raHL.1.1111 e Kpelilre, rAe pacnono>KeH 6noK 1...\An KA009. 
A - HOMep per11CTpa B B 6noKe, B KOTOpbllil HaAO 3an11caTb cnOBO. 
F - KOMaHAa, BblnOnHSieMaSI 6nOKOM. 

2.7.4. READ_KP5 - 'IMTaTb ABa cnoaa c BXOAHoro L\M~poaoro perMcrpa 

KP005 

N Module 

On11caH11e 6noKa «BXOAHOiil per11crp KP005» npi1BeAeHo e np11no>t<eHI1I1 B. 
<!>yHKL.111fl BblnOnHfleT nocneAOBaTenbHOCTb KOMaHA Ha Mar11crpan11 Kpeli!Ta 

4TeHI1fl ABYX 16-pa3pfiAHbiX enos c per11crpoe BXOAHoro 1..111ct>PoBoro 6noKa KP005. 
N Module- HOMep cTaHL.II111 B Kpeli!Te, B KOTOpOiil HaXOA11TCfl 6nOK KP005. 
Reac/WordR1 - cnoeo, np0411TaHHOe c per11crpa Pr N21 6noKa KP005. 
Reac/WordR2- cnoeo, npo411TaHHoe c per11crpa Pr N!!2 6noKa KP005. 
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2.7.5. lnRegKP005 - 'tMT8Tb cnoeo C OAHOrO M3 BXOAHbiX perMCTpOB 
~M<Ppoaoro perMcrpa KP005 

Channel 
N Module 

A 
F 

I nRegi(POO!i. VI 

Readw'ord 

On111caH111e 6noKa «BXOAHOH per111crp KP005» np111eeAeHO e npii1110>KeHII1111 B. 
<l>yH~II1R BblnOJlHReT nOCJleAOBaTeJlbHOCTb KOMaHA Ha Mar111CTJ)a11111 KpeMTa AJ1R 

'lTeHII1R CJloea AaHHbiX c OAHOro 1113 per111crpoe exoAHoro 6noKa KP005. 
Channel- HOMep KPeHra, e KoropoM HaXOA111TCR 6noK KP005. 
N Module- HoMep craHL.1111111 e KPeMTe, rAe pacnono>KeH 6noK KP005. 
A - HOMep per111crpa 6noKa KP005, c Koroporo HaAO C'lii1TaTb AaHHble. 
F- KOMaHAa, BblnOilHReMaR 6noKoM. 
ReadWord- C'lii1TaHHOe CJloeo AaHHbiX. 

2.7.6. WRITE_KB7 -3anMCI:o enos Ha perMCTpbl KB007 

On111caH111e 6110Ka «BbiXOAHOM peneMHbiM perncTJ) KB007» np111BeAeHo e 
npii1110>KeHII1111 r. 

<l>yHKL.1111R BblnOJlHReT noCJleAOBaTeJlbHOCTb KOMaHA Ha Marii1CTJ)aJ1111 KpeMTa AJ1R 
3an111c111 AByx 16-pa3pRAHbiX CJlOB Ha perncTJ)bl BbiXOAHOro 6noKa KB007. 

N Module - HOMep CTaHL.1111111 e KPeMTe, KOTopyiO 3aHII1Maer 6noK KB007. 
DataR1 - CJloeo, 3aHoCII1Moe Ha per111cTP Pr N21. 
DataR2- CJlOBo, 3aHOCII1Moe Ha perncTJ) Pr N22. 

2. 7 • 7 • 0utRegK8007 - 38nMCI:o 6MT8 B OAMH M3 perMCTpOB BbiXOAHOrO 
~M<Ppoaoro 6nou KB007 

=~ N MorUe 

WJNozt-ka.maok~ 
OulllegKII007.VI 

On111caH111e 6noKa «BbiXOAHOH peneHHbiH per111cTJ) KB007» np111BeAeHo e 
npii1110>KeHII1111 r. 

<l>yH~II1R BblnOJlHReT noCJleAOBaTeJlbHOCTb KOMaHA Ha MarHCTJ)aJ1111 KPeHTa AJ1R 
1113MeHeHII1R 3Ha'leHII1R OAHOrO 1113 pa3pRAOB Ha OAHOM 1113 pernCTpOB BbiXOAHOrO 
1..11114>poeoro 611oKa KB007. 
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DataSig - 3Ha'leHII1e (Q 11111111 1 ), KOTOpoe Hy>KHO np111CBOII1Tb yKa3aHHOMY pa3pRAY 

(HO>KKe). 
Channel- HOMep KpeHTa, B KOTOpOM HaXOA111TCR AaHHbiH LIII14>POBOH 6110K. 
N Module- HOMep CTaHL.III1111 e KpeMTe, KOTopyiO 3aHII1Maer 6noK KB007. 
A- HOMep per111crpa e 6noKe KB007, e KOTopoM Hy>KHO 1113MeHII1Tb 6111T. 
F- KOMaHAa, KOTOpaR AOJl>KHa BblnOJlHRTbCR 6110KOM. 
WiNozcka-maska - HOMep 1113MeHReMoro 6111ra (HoMep HO>KKH Ha pa3beMe 

per111crpa). 

2. 7 .8. 0utRegK8007ZW- ycTaHOBMTI:o B 8AMHM~Y OAMH M3 pa3pJ1AOB pentCTpa 
6noKa KB007 Ha 38A8HHI:oiM npoMeJKYTOK apeMeHM 

T-Aul(ms)~ Chamel 
N Module 

A 
F 

WfNozN<.a-maskal 
OutRegi(.B007Zw.VI 

On111caH111e 6noKa «BbiXOAHOM peneMHbiM per111crp KB007» npii1BeAeHo e 

np111110>KeHII1111 r. 
<l>yHKL.III1R BblnOJlHReT noCJleAOBaTeJlbHOCTb KOMaHA Ha MarHCTJ)a11111 KPeMTa AJ1SI 

TOrO, 'lT06bl ycTaHOBII1Tb B eA111HII1LIY 3Ha'leHII1e OAHOrO 1113 pa3pRAOB Ha OAHOM 1113 
per111crpoe BbiXOAHoro LIII14>POBOro 6noKa KB007, a no 111CTe'leHII1111 3aAaHHoro npoMe>KYTKa 
epeMeHII1 3Ha'leHII1e pa3pRAa c6pocii1Tb e HYJlb. 

T-Aut(ms) - 3Ha'leHII1e npoMe>KYfKa epeMeHII1 (e Mll11111111ceKYHAax). 
Channel- HoMep KpeMTa, e KoropoM HaXOAII1TCR AaHHbiM LIII14>POBOM 6110K KB007. 
N Module- HOMep craHL.1111111 e KpeMTe, KOTopyiO 3aHII1Maer 6noK KB007. 
A - HuM~tJ ..,~. vwv • ..,a D ~Jtvr.:c :c~GG7, Y ~~-=-~~~:"~ : :; -::::: ~~=~.~e: :~~~~ ~~~~~~-
F- KOMaHAa. BblnonHReMaR 6noKOM. 
WiNozcka-maska - HOMep 1113MeHReMoro pa3pRAa (HoMep HO>KKH Ha pa3beMe 

per111crpa). 

2.8.11>yHKLCUU ynpaeneHUR 8&1COK08on&mH&IMU UCfflO'IHUKaMU numaHUR 

2.8.1. HV1.50ut - ynpaaneHMe MCTO'IHMKOM nMT&HMH cra6MnM3MpoaaHHoro 
nOCTOHHHOrO H&npH>K8HMH «-V15008/5MA» 

On111caH111e 6noKa «1!1CTO'lHII1K n111raH111R CTa6111111113111poeaHHoro nocroRHHoro 

HanpR>KeHII1R «HV15008/5MA» » np111eeAeHo e np11111o>KeH111II1 A. 
<l>yHKL.III1R nOCbiJlaeT nOCJleAOBaTeJlbHOCTb KOMaHA Ha 6110K ynpaB11eHII1R 

111CTO'lHII1KOM nii1TaHII1R HV15008/5MA AJ1R BblnOJ1HeHII1R KOMaHA «3anpeTII1Tb "8biCOKoe 
HanpR>KeHII1e"» 111 «Pa3peW111Tb "8b1COKoe HanpR>KeHII1e"». 

Channel- HOMep KpeMTa, B KOTOpoM H8XOAII1TCR 6110K HV15008/5MA. 
N Module- HoMep craHL.III1111 e KpeMTe, KoropyiO 3aHII1Maer 6noK HV1500B/5MA. 

A- cy6aApec (e noHRT111RX KAMAK). 
F- KOMaHAa. eblnOJlHReMaR 6noKOM ynpaB11eHII1R. 
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2.8.2. HV2010ut - ynpaaneHMe BbiCOKOBOilbTHbiM MCTO'tHMKOM nMTaHMR 
HV201 

On111caH111e 6noKa «Kn201 », c noMO~btO Koroporo ocy~ecrenReTcR ynpaeneHIIIe 
IIICT04HIIIKOM,np111BeAeHO B npiiiilO>KeHIIIIII E. 

Cl>yHKLIIIIR nOCbtnaeT nocneAOBarenbHOCTb KOMaHA Ha 6nOK ynpaeneHIIIR 
BbiCOKOBOnbTHbiM IIICT04HIIIKOM Kn201 AJ1R BblnOnHeHIIIR ynpaenRtO~ero B03Ae.:iCTBIIIR. 

Channel- HOMep Kpe.:iTa, B KOTOpOM HaXOAIIITCR 6nOK Kn201. 
N Module- HOMep craHLIIIIIII e Kpe.:lre, KOTopytO 3aHIIIMaer 6noK Kn201. 
A- cy6aJ\pec (e noHRTIIIRX KAMAK ). 
F- KOMaHAa, BblnOnHReMaR 6nOKOM ynpaeneHIIIR. 

2.8.3. HV30ut - BKniO'tMTb/BbiKniO'tMTb 
nMT8HMR HV30000 

BbiCOKOBOilbTHbiM MCTO'tHMK 

'!'~· ... v.~IAa Mt"\f'L.IM<U>T nnrnA.".ORATP.nh~nr.Tb KOMaHn Ha 6nOK vnoaeneHIIIR 
BbiCOKOBOnbTHbiM IIICTOYHIIIKOM HV3QQQQ AJ1R BblnOnHeHIIIR ynpaBnRtO~ero B03AeMCTBIIIR. 

Channel- HOMep Kpe.:lra, e KOTopoM HaXOAIIITCR 6noK HV30000. 
N Module- HOMep craHLIIIIIII e KPe.:ire, KOTopytO 3aHII!Maer 6noK HV3000. 
A- cy6aJ\pec (e noHRTIIIRX KAMAl<). 
F- ¢YHKLIIIIR , BbmonHReMaR Ha MOAyne. 

2.9.fllyHKqUU ynpaeneHUR UCmO'IHUKaMU numaHUR cma6unU3Upo8aHH020 moKa 

2.9.1. lstOutCommand - Bb1A8Tb KOM8HAY B 6nOK ynpaaneHMR MCTO'tHMKOM 
CTa6MI1M3MpOB8HHOrO TOKa lltCT-2 

Onll!caHIIIe CIIICTeMbl ynpaeneHIIIR IIICT04HIIIKOM CTa6111nlll3111pOBaHHOro TOKa (li1CT-2) 
npiiiBeAeHO B nplllnO>KeHIIIIII >K. 

Cl>yHKLIIIIR nocblnaer KOMaHAHYIO nocneAOBarenbHOCTb B APaMeep BeTSill 
ynpaaneHIIIR IIICT04HIIIKaMIII nii!TaHIIIR li1CT-2 (ABYI/1) AJ1R AailbHe.:iweM nepe.o,a4111 ee B 
MynbTIIInneKCHbl.:i KaHan CBR3111 Ill BblnOnHeHIIIR ee Ha li1CT-2. 

Channel - HOMep KpeMTa, B KOTOpOM HaXOAIIITCR 6noK ynpaeneHIIIR 
li1CT-2- ABYI/1. 

N Module- HoMep craHLIIIIIII e Kpe.:lre, KOTopytO 3aHII!Maer 6noK ABYI/1. 
14 

A - cy6aj\pec (e nOHRTI.UIX KAMAl<). 
F- Q>yHKLIIIIR , BbmonHReMaR Ha MOAyne. 

2.9.2. lstOutCommand • BbiA8Tb KOM8HAY M A8HHble B 6nOK ynpaaneHMR 
MCTO'tHMKOM CTa6MI1M3MpoaaHHOrO TOKa lltCT -2 

·····X1 

N~~~-- m~ttSt~ 
OutPutData =r

lstOutc-&.Data. vi 

Onii!CaHIIIe CIIICTeMbl ynpaeneHIIIR IIICT04HIIIKOM CTa6111I11113111pOBaHHOrO niiiTaHIIIR 
npiiiBeAeHO B nplllnO>KeHIIIIII }I( 

Cl>yHKLIIIIR nocbtnaer KOMaHAHYIO nocneAoearenbHOCTb 111 AaHHbte e APa.:ieep eere111 
ynpaeneHIIIR IIICT04HIIIKaMIII nii!TaHIIIR li1CT-2 AJ1R AanbHe.:iwe.:i nepeAa4111 IIIX B 
MynbTIIInneKCHbl.:i KaHan CBR3111 Ill Ha 6nOK ynpaeneHIIIR li1CT-2. 

Channel- HOMep KPe.:ira, e KOTopoM HaXOAIIITCR 6noK ynpaeneHIIIR 1!1CT -2 - ABYI/1. 
N Module- HOMep craHLIIIIIII e Kpe.:lre, KOTopytO 3aHII!Maer 6noK ABYI/1. 
A- cy6aj\pec (e noHRTIIIRX KAMAl<). 
F- Q>yHKLIIIIR, BblnOnHReMaR Ha MOAyne. 

3. 3aKnto'feHMe 

Onll!caHHaR BbtWe 61116n111oreKa Vl-nporpaMM Aaer B03MO>KHOCTb nocTPoeHIIIR 
nOACIIICTeM BBOAa-BbiBOAa AJ1R ynpaeneHIIIR ycTpO.:iCTBaMIII, nOAKiltOYeHHbiMIII K 
nepcoHanbHOMY KOMnbtOTepy yepe3 KPeHTbl KAMAK nocneAoearenbHoro Aocryna 111 
IIIHTepQ>e.:iCHytO nnary nl/1021. 8 61116n1110TeKY BKI1104eHbl noAnporpaMMbl BBOAa/BbiBOAa 
AflR ecex craHAapTHbiX MOAyne.:l Kpe.:lra KAMAK, a raK>Ke AflR 6noKoe ynpaeneHIIIR 
BbiCOKOBOnbTHbiMIII ycTaHOBKaMIII Ill IIICT04HIIIKaMIII CTa611!nlll3111pOBaHHOrO niiiTaHIIIR. 
OniiiCaHHbiM Ha6op no.o,nporpaMM MO>KeT IIICnOnb30BaTbCR Ill KaK cpeACTBO HaCTpOMKIII Ill 
OTilaj\KIII o6opyAOBaHIIIR B npOI..IeCce C03AaHIIIR CIIICTeMbl ynpaeneHIIIR Ha OaJe Kperii I i:1 

KAMAK. 

Aeropbl Bblpa>KatOT 6naroAapHoCTb 3a COTPYAH1114ecreo 111 COAe.:icrellle e pa6ore 
..,,an_6,...._'K~yr=H::::e:;;po;<>1. B.E. AHIIIXOBCKOMy, 0.8. rpoMoey, AA EQ>peMoBy, H.IO. fhBIIILIKOMy. 
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nplr1110>KeHir1e A 
AaeHa,ql.laTMpa3pAAHbiM A'-'n c wecTH8ALI8TMKaHallbHbiM 3IleKTpOHHbiM 

KOMMyTaTopoM Ha axoAe (C.A. nonoe, 011171111, P10-86-398, Ay6Ha, 1986 r.) 
npeAHa3Ha4eH AJ1R aBTOMaTir13al..llr11r1 3KCneplr1MeHTallbHbiX ycTaHOBOK. 
0CHOBHble TeXHir14eCKir1e AaHHble (lr13 ny6111r1Ka1..11r11r1): 

41r1CI10 BXOAOB ............................................... 16; 
41r1CI10 pa3pRAOB ............................................ 12; 
CyMMapHaR OTHOCir1TellbHas:l norpeWHOCTb npeo6pa30BaHir1s:l 
B AHana3oHe (0-+5)8 - He 6onee 0,05%; 
e Alr1ana3oHe +58, -2,58- He 6onee 0,1%; 
TeMnepayYpHaR norpewHOCTb npeo6pa3oeaTens:~ 
e AHana3oHe (20-40) ° C- He 6onee 4x10E-5 ° C; 
BXOAHoe conpoTHeneHHe .............................. 5 MOM; 
epeMR npeo6pa3oeaHir1R - He 6onee 40 MKc; 
BpeMs:l Bbi60pK1r1 BXOAHOrO Clr1rHalla - OKOilO 2 MKC; 
anepyYpHoe BpeMR Bbi60pK1r1 - OKOI10 0,2 MKC; 
TOK OT lr1CT04Hir1KOB ...... +6 8-0,6 A, +24 8-40 MA, -24 B- 60 MA; 
Wlr1plr1Ha 6IlOKa ................................................ 1 M. 
Cl>yHKI..IIr11r1 KAMAK: 
N A(O)F(O)- 4TeHir1e perHcTpa AaHHbiX (R1-R12); 
N A(O)F(1)- 4TeHHe perHcTpa npeAenoe lr13MepeHir1M (R1 ,R2); 
N A(1)F(1)- 4TeHir1e perlr1CTpa HOMepa KaHana (RI-R4); 
A(O)F(2)- 4TeHHe perHcTpa A8HHbiX, c6poc L; 
N A(O)F(8)- npoeepKa LAM-Tplr1rrepa; 
N A(O)F(17) - 3anlr1cb e per1r1cTp npeAenoe (w1 ,w2 ); 
N A(1)F(17)- 3anlr1Cb B perlr1CTp HOMepa KaHana (w1-w4 ); 
N A(O)F(25) - cTapT npeo6pa3oBaHHR, c6poc L. 
: :g g~c ilC.pc·--;~1.:;-;ci ;; iUi~ ~vMan~o. ~,---.u" v. cw..,aw. '-'rl• ne~J 1vM ~-1, 
Ha KOMaHAY F(8) - TaK>Ke CHrHanoM 0=1, eCI11r1 eCTb LAM. 

Ta6111111..1a AHana30HOB Al.ln (K6- K03cPcPIIII..IIIIeHT nepeAa4111 6yc:Pepa) 
wl w2 Alllana3oH BXOAHbiX clllrHanoe K6 CMe~eHIIIe 
0 0 (0 - +5) 8 2 HeT 
1 0 (-2,5- 2,5) 8 2 eCTb 
0 1 He lr1CnOI1b3yeTCs:l 1 HeT 
1 1 (-5- +5) 8 1 eCTb 
Ha Illlll..leBOM naHe11111 6IlOKa pacnOilO>KeHbl CBeTOAIIIOAbl - IIIHAIIIKaTOpbl npeAellOB 

1113Meps:~eMoro Hanps:~>KeHIIIR, pa3beM MK-50 (LEMO) AllR JanycKa I..IIIIKila 
npeo6pa3oeaHIIIR OTPIIII..I8TellbHbiM cPPOHTOM TIIl-CIIIrHana aHanOriii4HO KOMaHAe N 
A(O)F(25), a TaK>Ke pa3beM Tlllna Pni5-32WB co ClleAYIO~IIIM Ha3Ha4eHIIIeM KOHTaKToe: 

1,3,5 ... 31 - BXOAbl 1 ,2,3 ... 16; 
2,4,6 ... 32- o6~111M npOBOA Ails:! BXOAOB 1 ,2,3 ... 16. 
Ta6111111..1a nporpaMMIIIpoeaHIIIR MIIIKpocxeMbl K 155 PE 3\01\: 

AApec 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 
AaHHble FF FF FP PF FF FF 7E FP PF FF FF FF FP FF BE FF 
AApec 16 17 18 19 20 21 22 23 24 25 26 27 28 29 20 21 
AaHHble FF FF FF FF FF FF FF DE FF FF FF FF FF EE F6 FA 
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) 

OnMcaHMe 6noKa KA009 
(2x1 O-pa3pRAHbiX l.IAn) 
IliiiT.: B.A.AHTIOXOB 1r1 AP· l.IHcPPOBble 6noKIII e cTaHAapTe KAMAK 
(Bbln.X). 011171111, 10-82-844, Ay6Ha,1982. 
6110K npeAH83H84eH AJ1s:l 8BTOM8TIII381..1111111 cPIII31114eCKOrO 3KCnepiiiMeHTa. 

Ha 111111..1eBoiil naHelllll np1r16opa pacnono>KeHbl ABa pa3beMa Tlllna MK-50 (LEMO) - BbiXOAbl 
1...1An1 1r1 1...1An2. 
Cl>yHKI..IIIIIII KAMAK: 

N A(O) F(O)- 4TeHIIIe KOAa perlllcTpa 1...1An1 (R1-R10); 
N A(1) F(O)- --«-- 1...1An2 --«-; 
N A(O) F(16)- 3an111Cb KOAa B periiiCTp 1...1An1 (W1-W10, 81); 
N F(1)F(16)- --«-- 1...1An2 -«--
Ha nepe4111CI1eHHble KOM8HAbl 6110K OTBe4aeT ClllrHa118MIII X=1, 0=1. 
HeaApecyeMaR KoMaHAa KAMAK Z(s2) ycTaHaenllleaeT perHCTPbl e «0». 
0CHOBHble TeXHIII4eCKIIIe A8HHble BbiXOAOB 6IlOKa: 
Alllana30H ClllrHanoe .................... (-10- 0) B, (0 +10) 8 

11111111 ( -5 - +5) 8, 
ycTaHaBI1111B8eTCs:l nepeMb14K8MIII B 6110Ke, KOAY 0.0 ecerAa COOTBeTCTByeT 
MIIIHIIIM8IlbHbiM ypoeeHb BbiXOAa; 
Harpy304HaR cnoco6HOCTb ..................................... 10 MA; 
epeMR YCT8HOBI1eHIIIs:l ............................................ .4 MKC; 
IIIHTerpallbH8s:l HelliiiHeMHOCTb ................................... 0,01 %; 
TeMnepayYpHaR HeCTa61r1IlbHOCTb .............................. 0,001%/ ° C; 
06~1r1e AaHHble: 

WlllpiiiHa 6IlOKa........................................ .. . . . . .... 1 M; 
~~~ ~: ~~~;~· ~~~~~~~ !"'!~'!"?~!~~ -+-R R - n ~ A 
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+24 8 --0,05 A, 
-24 8 --0,05 A. 



npHno>KeHHe B 
McTO'tHMK nMTaHMH CTa6MnM3MpoBaHHoro noCTOHHHoro HanpR>KeHMR 
«-1500 B /5 MA» 

0CHOBHbl8 napaMeTpbl: 
AHana3oH BbiXOAHOro HanpR>KeHHR 
BbiXOAHOH TOK 
Cra6HnbHOCTb 
nynbcal..llillil BbiXOAHOrO HanpR>KeHHR 
ToK cpa6aTbiBaHHR 3a~HTbl neperpy3KH: 
no TOKY 
AHana30Hbl 
HanpR>KeHHR ynpaaneHHR 
KOHTpOnR HanpR>KeHHR 
KOHTpOnR TOKa 
8XOAHOe conpOTHBneHHe AflR BXOAa: 
ynpaaneHHR « Uynp» 
8biXOAHble conporHaneHHR AflR BbiXOAOB: 
KOHTponR HanpR>KeHHR « UKOHmp» 
KOHTponR TOKa «lKOHmp» 
ra6apHTbl 

Cl>yHKI..IMM KAMAK: 

1. N. A*. FO. - 4TeHHe per11crpa cocTORHHR; 
2. N. A*. F8.- npoaepKa «L» ( L = Q ); 

0 .. -1500 B. 
AO 5,8 MA. 

<0,01%. 
<10MB; 

5,8 MA. 

0 .. +108; 
0 .. +5 B; 
0 .. +5 B. 

10 KOM. 

470 OM; 
820 OM; 

2M. 

3. N. A*. F16.- KOMaHAa OT 38M "3anpeTHTb «BbiCOKOe HanpR>KeHHe»". no 3TOH KOMaHAe - ----- -C:--- .. 1 .. 
UAHUt:SJ .. n:::tMt:nnu lltJV"'"'I\.v""'•• • ..... v...,vv "" L-" 

4. N. A*. F17.- KoMaHAa or 38M "PaapewHTb «BbiCOKOe HanpR>KeHHe»". 
0nHCaHHe perHCTpa COCTORHIIIR. 
611T 1 - «neperpyaKa» Her 1; 

Aa 0. 
DIIIT 2 - «BbiCOKOe HanpR>KeHHe» aanpe~eHO I pa3peWeHO KOMaHAOH OT 38M 

aanpe~eHo 0; 
paapeweHo 1 . 

611T 3 - «BbiCOKoe HanpR>KeHHe» aanpe~eHo I paapeweHo TYM6nepoM «Paap. HV» Ha 
n111..1eBoH naHenH np116opa 

aanpe~eHo 0; 
paapeweHo 1. 

DliiTbl 5 - 8 - AaiOT Tliln IIICT04HI1Ka HanpR>KeHHR: 

YnpaBneHMe: 

0- «- 15008 /SMA»; 
1 - «- 40008 14MA». 

YnpaaneHHe BbiXOAHbiM HanpR>KeHHeM ocy~eCTBnReTCR HanpR>KeHHeM BHeWHero 
~...~An c AHanaaoHoM BbiXOAHoro HanpR>KeHHR 0 .. +1 0,0 B. 
YnpasnRIOII.Iee HanpRlK8HMe BbiXOAHOe HanpH>KeHMe 

0 0 
+10,0 -1500 B 

«8biCOKoe HanpR>KeHHe» nORBIIITCR Ha BbiXOAe np1160pa TOnbKO B TOM cnY4ae, 
ecn11 

eCTb paapeweHHe KaK KOMaHAOH OT 38M, TaK Ill TYM6nepoM «Paap. HV»; 
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CXeMa 3a~I1Tbl OT neperpy3Kiil no TOKY He 6nOKHpyeT BbiXOA np116opa. np11 3TOM 
aaropaercR caeTOAHOA « HV». 
np11 neperpy3Ke no TOKY cpa6arb1Baer cxeMa aa~HTbl, np11 aTOM 
CHHMaeTCR BbiXOAHOe HanpR>KeHHe, 
JaropaeTCR CBeTOAHOA «neperp.», 
Ha KAMAK WHHY BbiCTaBnReTCR cHrHan «L», 
B perHCTpe COCTORHIIIR - 611T 1 = 0. 
nocblnKOH KAMAK cPYHKI..IIillil N. A*. F16 CHHMaercR CHrHan «L», 
CXeMa 3a~HTbl pa36nOKHpyeT BbiXOA np1160pa, HO TaK KaK «BbiCOKOe HanpR>KeHHe» 
Janpe~eHO KOMaHAOH OT 38M, TO: UHV = 0, 
TYXHeT caeTOAHOA «neperp.», 
B perHCTpe COCTORHIIIH - 6HT 1 = 1. 

np11 3anpe~eHHIII Y>Ke BKnl04eHHOrO HanpR>KeHHR nplil TOKaX 6onee 5 MA MO>KeT 
cpa6oraTb aa~11ra or neperpy3KH. noaroMy peKoMeHAyercR BblnonHRTb 4TeHHe 
perHCTpa COCTORHIIIR AflR onpeAeneHHR COCTORHIIIR CXeMbl 3a~I1Tbl. 
KOHTpOnb BbiXOAHbiX TOK8 M H8npR>K8HMR: 

KoHTponb BbiXOAHbiX ToKa 111 HanpR>KeHHR ocy~ecranRercR BHeWHHM Al...ln. 
KoHrponb HanpR>KeHHR: 
HanpRlK8HMe Ha BbiXOAe « UKoHmp» 

0 
+5 B 

KOHTpOnb TOKa: 
BbiXOAHOH TOK Bbi411CnReTCR no Q:>opMyne 

HanpRlKeHMe Ha BbiXOAe « HV» 
0 

-1500 B 

I = (lKoHmp 1820-2* UHvl1 0 000 000)* 1000, rAe lKoHmp, UHv- HanpR>KeHHR Ha BbiXOAax, 
COOTBeTCTBeHHO «lKOHmp», «UHV>> B 8 Ill B MA. 
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np11111o>KeHHe r 

BXOAHOM PEniCTP KPOOS 
(H.I1DKypasnes H AP· 1...\H<PpoBble 6noKH B craHAapre KAMAK, pa3pa6oraHHble All~ 
HCCileAOBaHHH Ha CHHXPOI..IHKilOTpOHe (Bbln.2).011'17M, 10-8114, ,(l,y6Ha, 1974, C.14). 

WHpHHa-1 M. 
CoAep>KHT 2 perHcrpa Pf1 H Pf2 All~ 3anoMHHaHH~ HH<PopMai..IHH or BHY. 

3aHeceHHe AaHHbiX - BHeWHHM ynpasn~IO~HM cHrHanoM HllH KoMaHAOH KAMAK. J1106oH 
cHrHan 3aHeceHH~ Aaer L. CHrHan L noAaerc~ so BHY. CB~3b c BHY - yepe3 pa3beM 
Pn15-59 CO ClleAyiO~HM Ha3HaYeHHeM KOHTaKTOB: 

Pf1 Pf2 
8XOAb11-16 ................. 1-16 ......................... 18-33 
YnpasneHHe ................ 17 ............................. 34 
Bb1XOA L ....................... 35 ............................ 36 
Cy6aApec ................... A(O) ............................ A(1) 
06~HH ..................... .49,50 

Bee CHrHallbl - TTil, aKTHBHbiH yposeHb - HH3KHH. 
YnpaBil~IO~He CHrHallbl OT BHeWHHX reHeparopOB nOAaiOTC~ Ha pa3beMbl. 

MK-50, pacnono>KeHHble Ha llHI..IeBOH naHellH 6noKa, AOil>KHbl HMeTb ypoBHH NIM H 
AJ1HTellbHOCTb He MeHee 20 MC. 

KoMaHAbl KAMAK: 
N,l - 3aKpbiBaiOT BXOAbl ynpasneHH~; 
Z,C - c6poc Pr1 ,Pr2, rpHrrepa L, 6noKHpOBKa L; 
N*(AO, 1)*F(O)- YTeHi.1e Pr1 ,Pf2, c6poc L ................. 0=1; 
« - *F(2) - YTeHHe H c6poc Pr1 ,Pr2, c6poc L ........... 0=1; 
«- *F(8)- nposepKa L ............................................... O=L; 
« - *F(9) - c6poc Pf1 ,Pr2, rpHrrepa L ...................... 0=0; 
«- -r-t lUJ- copoc TpHrrepa L ..................................... 1-J=L; 
«- *F(24)- 6noKHPOBKa L ........................................... 0=0; 
« - *F(26)- Ae6noKHpOBKa L ....................................... 0=0; 
« - *F(28)- 3anHCb HH!POpMai..IHH B Pf1 ,Pf2 .............. 0=0. 
Ha BCe nepeYHCileHHble Bblwe aApecyeMble KOMaHAbl 6110K OTBeYaeT 
cHrHanoM X=1. 
norpe6n~eMbiH TOK OT HCTOYHHKa +6 8 - 0,5 A, -6 8 - 80 MA. 
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BbiXOAHOiil peneiiiHbliil pentcTp KB007 
(A.feoprHeB HAP· 011'17111'1, P10-89-878, ,[J,y6Ha, 1989). 
6noK IM COAep>KHT 2 16-pa3p~HbiX perncrpa Prl H Pr2 Ha ocHose pene c 

nepeKiliOYaiO~HMH KOHTaKTaMH THna P3C-55(1308/10MA HllH 308/0,5A, 50fl..l MaKe.). 
BXOAHT B HOMeHKilarypy 6noKOB BMecro BblnycKasweroc~ paHee KB006. BbiXOAbl 
perHCTpOB- Ha pa3b8MaX THna Pn15-5Q CO C118AYIO~HM Ha3HaYeHH8M KOHTaKTOB: 

I - H.3. KOHTaKT ! 
2 - o6~HH KOHTaKT ! pa3p~A I 
3 - H.p. KOHTaKT ! 
3n-2 - H.3.KOHTaKT ! 
3n-1- o6~HH KOHTaKT ! pa3p~A n 
3n - H.p.KOHTaKT ! 
46 - H.3. KOHTaKT ! 
47 - 06~HH KOHTaKT ! pa3p~A 16 
48 - H.p. KOHTaKT ! 
49 ! CB060AHbiH 
50 ! o6~HH 

KoMaHAbl KAMAK : 
z- ycraHoBKa Pr1 ,Pr2 s «0»; 
N*A(0,1)*F(O)- YTeHHe COCTO~HHH Pr1,Pr2 .................... 0=1; 
N*A(O, 1)*F(16)- 3anHCb B Pf1 ,Pf2 .................................. 0=1. 
npH BblnOilHeHHH aApecyeMbiX KOMaHA X=l. 
norpe6n~eMbiH TOK or HCTOYHHKa +6 B cocrasn~er MeHee 1 ,4 A. 
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np~o~no>KeH~o~e E 
3a,QaHMe Ha nporpaMMMpOB8HMe Ha6opa MHcPOpM8LIMM C M3M8pMT8flJI 
3MMTT8HCMeTp8 
1. 3ltP·MCT0'4HMK 

AnSI BbiYioleneHioiSI 3MioiTiaHca nyYKa He06XOAioiMO loi3MepS!Tb nono>KeHiole LJ.Ienlol 
3MioiTiaHeMeTpa (60 TOYeK loi3MepeH~o~SI), T.e. cfJ~o~Ke~o~posaTb Y~o~eno waros warosoro 
ABiolraTenSI, DloiHeiiiHO loiJMeHSITb lol, eOOTBeTeTBeHHO, loiJMepS!Tb BbleOKOe HanpR>KeHiole Ha 
nnaeTioiHaX 3MioiTiaHeMeTpa (100 TOYeK loiJMepeHioiSI) lol HaKOHel.l loiJMepS!Tb TOK e 
l.lloiDioiHAPa <l>apaAeSI. 
2. CoAep>KaHMe nporpaMMbl 

noene BKiliOYeHioiSI Kpeiilra KAMAK Heo6xoA~o~Mo noAaTb KoMaHAY Z.S2. 3areM 
He06XOAioiMO nposeploiTb HaDiol'llole lol lolenpaBHOeTb 6nOKOB B KpeiiiTe. 

2.1. CraHI.IIollol N3, N6 (6noK~o~ Kn201) orseYaiOT e~o~rHanoM X Ha eneAYIOLJ.IIole 
KOMaHAbl KAMAK: 

N(3,6)A(O)F(26) - BKniOYeHiole BbleOKOrO HanpSI>KeHioiSI; 
N(3,6)A(O)F(24)- BbiKiliOYeH~o~e BbleoKoro HanpSI>KeH~o~R; 
N(3,6)A(O)F(1) - YTeHiole per~o~erpa eoeTOSIHioiSI. 

1!1HcfJOpMal.lloiSI, XpaHSIU\aSieSI B perloleTpe eOeTOSIHioiSI: 
R1=1 - nonRpHoeTb BbiXOAHOro HanpSI>KeHioiSI nono>K~o~TenbHaR; 
R2=1 - nonRpHoeTb BbiXOAHOro HanpSI>KeHioiSI oTploll.laTenbHaR; 
R3=1 - BbiXOAHOe HanpSI>KeHiole eOOTBeTeTsyeT 38AaHHOMy; 
R4=1 - BbiXOAHOe HanpSI>KeH~o~e paBHO Hyn10; 
R5=1 - BKJliOYeHO BbleOKOe BbiXOAHOe HanpSI>KeHiole; 
R6=1 - e~o~rHan ow~o~6Kiol (K.J. ~o~n~o~ npo6oiil HV); 
R7=1 - e~o~rHan npeBbiWeHioiSI sen~o~YioiHbl BbiXOAHoro ToKa ycraHu~JI~HHu;.; 
npeAenbHoiil sen~o~41o1Hbl; 
R8=1 - BKiliOYeHo sHyrpeHHee ynpasneH~o~e. 

1!1TaK, np1o1 eYioiTbiBaHiollol per~o~eTpa eoeTOSIHioiSI AOD>KHbl nony41o1Tb eneAYIOLJ.IYIO 
loiHcPOPMal.lloiiO: 

R8 R7 R6 R5 R4 R3 R2 R1; 
0 0 0 0 1 1 0 1. 
2.2. CraHI.IIoiSI N7 (eM. on~o~eaH~o~e 6noKa KA009). B ~o~eXOAHOM eoeTOSIHiollol 
eYioiTbiBaeMaSI loiHcfJOpMal.lloiSI AOD>KHa paBHSITbeSI Hyn10. 
2.3. CTaHI.IIoiSI N8 (eM. on~o~eaHiole 6noKa AL\n nA-14K). 
2.4. CraHI.IIoiSI N9 (eM. on~o~eaH~o~e 6noKa KJl-11 K). 

3. nepeMeU(eHue U3MepumenR 3MummaHcMempa s ucxooHoe cocmoRHUe 
B ~o~exOAHOM nono>KeHiollol np~o~ noAaYe KoMaHAbl N(9)A(O)FO B 6noK KJl-11 K B 

eYioiTbiBaeMbiX AaHHbiX no WloiHaM R no KpaiiiHeiil Mepe B OAHOM 1-13 MnaAWioiX ABYX 
pa3pS!AOB np~o~eyTeTByeT «1 ». 8 npOTioiBHOM eny4ae He06XOAioiMO BbleBeTioiTb Ha 3KpaHe 
loiHcfJOpMal.lloiiO 0 nposepKe npaBioiDbHOeTiol BKn104eHioiSI eOeAioiHioiTeDbHbiX Ka6eneiil. 
06bi4HO: 1p=0, 2p=1. Een1o1 np~o~ e41o1TbiBaHiollol nonyYioiM 1p=1, 2p=1 loiDiol 1p=1, 2p=0, TO 
He06XOAioiMO nepeMeeTioiTb loi3Mep~o~Tenb B loleXOAHOe nono>KeHiole. ,[VJSI 3TOrO B 6noK KJl-
11 K noAa lOT noeneAosarenbHOeTb KOMaHA N(9)A(O)F 16 e AaHHbiMiol no w~o~HaM W: 1 p
HanpasneH~o~e nepeMeLJ.IeHioiSI (1p=1 - nepeMeLJ.IeH~o~e s ~o~cXOAHoe nono>KeH~o~e); 2p
nepeMeLJ.IeH~o~e Ha OAioiH war. nepeMeLJ.IeH~o~e Ha OAioiH war oeyLJ.IeersnReTeSI e noMOLJ.IbiO 
ABYX KOMaHA N(9)A(O)F16: 1)W-1p=1, 2p=O; 2)W-1p=1, 2p=1. 
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TEXHM4ECKOE3AAAHME 
Ha pa3pa6oTKy Apattaepa aeTBM ynpaaneHMR MCT0'4HMK8MM nMTaHMR MCT -2 
CoKpaLJ.IeH~o~SI: 

.QBYI!1 - Apaiilsep BeTBiol ynpasneH~o~SII!1CT-2. 

.QAH - AaHHble (16 61o1T). 
1!1CT - loiCTOYHioiK eTa6~o~nlol31o1pOBaHHOrO TOKa 1!1CT-2. 
KMC - KOMaHAHOe cnoso (20 6~o~r). 
KMH - KOMaHAa (16 6~o~r). 
06C - o6o6U\eHHbliil 6aiilr eraryca (8 6~o~r). 
nKC - nocneAOBaTeDbHbliil KaHan eBSIJiol. 
nMKC - noeneAOBaTenbHbllii MYDbTiolnneKeHbllii KaHan eBSIJiol. 
n3BM - nepeoHanbHaSI 38M. 
C.QH - enoso AaHHbiX (20 6~o~T). 
CTC - eraryeHoe cnoso (20 6~o~r). 
Y6C1 - yroYHeHHble 
Y6C2 - 6aii1Tbl 
Y6C3 - eraryea (Ka>K,qbllii no 8 6~o~T). 
Coeras e~o~ereMbl ynpasneH~o~SI 1!1CT 
C~o~eTeMa ynpasneHioiSI 1!1CT eOCTOioiT 1-13 Tpex KOMnoHeHT: n3BM, ,QBYI!1, 1!1CT 

eOeAioiHeHHbiX Me>~<,qy eo6oiil noeneAOBaTenbHbiMiol KaHanaMiol eBSIJiol, KaK noKaJaHO Hloi>Ke:' 
nKC nMKC 
n3BM « - - - .- - - - » .QBYI!1 « - - - - - - - » 1!1CT 
.QBYI!1 - 3TO eraHI.IIoiR B Kpeliire KAMAK (1-1 s eoorserers~o~~o~ e rpe6osaHioiS!Miol 

e~o~eTeMbl KAMAK), KOTopaSI nploiHS!Tble lol3 n3BM KOMaHAbl lol AaHHble AOnonHSieT 
=~~: :~:;::::5!~-:-.:~.~!! !! 5!~7::.~ :~:: :-:-;::::~ ~;;.::::::: ::: :~~= ;:,.: : :::· ::-:-: :::"':'~:~ ~: : 
AlolcPcfJepeHI.IIolanbHOM MaHYeerepeKOM KOAe noeblnaeT B 1!1CT. np~o~ nploleMe loiHcfJopMal.llollol 
1-13 1!1CT-2 .Q8YI!1 ~lolcPcfJepeHI.I~anbHbliil MaHYeeTepeKiollii KOA npeo6paJyeT B ABOioi4Hbllii, 
noeneAOBaTeDbHbllol ABOioi4Hbllol KOA - B napannenbHbllii, BblnODHSieT He06XOA1o1Mble 
nposepKiol lol BbiCTasnSieT Tpe6osaH~o~e Ha o6CDY>KioiBaHiole B n3BM. 

AI1roPI!1TM PA60Tbl 
BeAYUieiii KOMnOHeHTOiil B e~o~ereMe SIBDSieTeSI n38M, TODbKO B OTBeT Ha ee 

KOMaHAbl 1!1CT BbiAaeT eTaryeHble enosa, enosa AaHHbiX 1o1 6aiiiTbl eoeTOSIHioiSI. 
KoMaHAHaSI nocneAOBaTeDbHOeTb lol3 n38M B 1!1CT B OAHOiil BbiAaYe MO>KeT eoeTOSITb ~o~ 3 · 

OAHOiii KOMaHAbl (eM. Ta6n.1, KOMaHAbl N!l19, 35- 43); . 
KOMaHAbl ~ AaHHbiX (eM. Ta6n. 1, KOMaHAbl N2 1-18, 20-34), np1o1 3TOM KOMaHAa 

BbiAaeTeSI nepBOiol, JaTeM- AaHHble. 
8 OTBeT Ha KOMaHAHYIO noeneAOBaTenbHOeTb 1!1CT MOryT OTBeTioiTb: 

- OAHioiM eTaTyeHbiM enOBOM (eM. Ta6n.1, KOMaHAbl N2 1-18, 20-34, 41-3); 
ABYMSI enosaMiol (eTaTyeHbiM + AaHHbiX) (eM. Ta6n.1, KOMaHAbl N!l19, 35-40); TODbKO B 
KOMaHAe N!l 39 enOBO AaHHbiX eoeTOioiT 1-13 ABYX 3Ha4aLJ.IIoiX 6aiiiT, B Apyr~o~x KOMaHAaX -
1-13 OAHoro 3Ha4aLJ.1ero 6aii1Ta (MnaAwero), HO nepeAaiOTeSI seerAa ABa 6aiiira AaHHbiX; 
H~o~YeM He OTBeYaTb, ecn~o~ 6blna KOMaHAa rpynnosoro o6paLJ.IeH~o~R; np~o~JHaKOM 
rpynnosoro o6paLJ.IeH~o~SI RBnReTeSI Han~o~Y~o~e nRrlol eAioiHI-11.1: s erapw~o~x paJpRAax (15-
11) KOMaHAHOro cnosa, T.e. KMH ~o~Meer BiolA 

1111 ~XXX XXXX XXXX, rAe X - JHaYeH~o~e paJpSIAOB ( 11-0) KOMaHAbl. 
.Qpyro~o~ anrop~o~TM BbiYioleneHioiSI KOMaHAbl rpynnosoro o6paLJ.IeHioiSI: 

(F800 + OYYY), rAe Y - JHaYeHioiSI Tpex MD8AWioiX 6aii1T KOMaHAbl. 
3HaYeHioiSI pa3pR,QOB CTaTyeHOro cnosa lol 6aii1TOB COeTOSIHioiSI eM. Ta6n. 2,3. 
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BpeM~ nepeAaYII1 OAHoro cnoea Me>KAy ABYIII 111 IIICT cocraen~er 20 MKC. 
CneAoearenbHO, epeM~ BblnonHeHII1~ caMoil Af1111HHOH KoMaHAHOH nocneAoearenbHOCTII1 
(Aea cnoea 1113 ABYIII e IIICT 111 ABa - o6parHo) cocraen~er oKono 90 MKC. T.e. MO>KHO 
rapaHT111poeaTb, YTO Yepe3 100 MKC ABYIII BblnonHII1T mo6y10 KoMaHAHYIO 
nOCI1eAOBaTei1bHOCTb. 

KoMaHAbl KAMAK Ail~ pa6oTbl c ABYIII 
An~ 3an111c111 KOMaHAHOH nocneAoearenbHOCTII1 1113 n3BM e ABYIII 111cnonb3YIOTC~ 

KOMaHAbl: 
M(O) F(16) N A(O)- Ail~ 3an111c111 KOMaHAbl; 
M(O) F(16) N A(1)- Ail~ 3an111c111 AaHHbiX, ecn111 OHII1 rpe6y10rc~; 
M(O) F(25) N A(O) - np1113HaK KOHI..Ia KOMaHAHOH nocneAOBarenbHOCTII1; 
M(O) F(25) N A(1)- pe>KII1M recroeoil npoeepK111 (KoMaHAa TECT). 

KoMaHAa M(O) F(25) N A(O) BbiAaerc~ n1116o nocne KOMaHAbl, ecn111 AaHHble He 
111cnonb3YIOTc~. n1116o nocne (KoMaHAa + AaHHble), n1116o nocne (KoMaHAa + AaHHble + 
TECT). 

An~ CYII1TbiBaHII1~ crarycHoro cnoea 111 cnoea AaHHbiX 1113 ABYIII e n3BM 
111CnOI1b3YIOTC~ KaMaHAbl: 

M(O) F(O) N A(O) -Ail~ CYII1TbiBaHII1~ crarycHoro cnoea; 
M(O) F(O) N A(1)- Ail~ CYII1TbiBaHII1~ cnoea AaHHbiX. 

np111 111CnOI1b30BaHII1111 KOMaHAbl M (0) F (25) N A (1) BbiAaBaeMble KOMaHAa 111 
AaHHble cpa3y >Ke np111HII1Ma10TC~ annaparypoil ABYIII. lllx MO>KHO CYII1TaTb e n3BM, 
cpaBHII1Tb 111 CAeilaTb OAH03HaYHbiH BbiBOA 0 pa6orocnoco6HOCTII1 ABYIII. np111 reCTOBOH 
npoeepKe Heo6xOA111MO BbiAaBaTb Hell1cnOI1b3yeMyiO IIICT KOMaHAY e pe>KII1Me rpynnoeoro 
o6pai.J..IeHII1~. Co6I110AeHII1e 3TII1X ycnoe111i1 no3eon111r He OTKiliOYaTb ABYIII or I1111HII1111 e 
pe>KII1Me TeCTOBOH npoeepK111 111 ynpOCTII1T CXeMOTeXHII1YeCKII1e peweHII1~. 

Cnoeo crarycHoe 111 cnoea AaHHbiX, CYII1TaHHble 1113 ABYIII e n3BM, 111Me10r AI1111HY 
20 6111T. 

C li:1pWII11!1 1 :0!-11 0111 "' 1, aHi:l'-11!11 t1 11p111Hl-t 1OM 11a VI\... 1 ~;JIOt!t:l ouHi:IPY>Kt:lHi:l oWYIUKi:l 
YeTHOCTII1, TaKOe CI10BO AOil>KHO 111rHOpll1pOBaTbCR. 

(18-16) 6111Tbl e crarycHOM cnoee = 110, APYrll1e KOM6111Ha1..1111111 3anpei.J..IeHbl. 
(18-16) 6111Tbl e cnoee AaHHbiX = 001, Apyr111e KOM6111Ha1..1111111 3anpei.J..IeHbl. 

ECI1111 BCTpeyaeTC~ 3anpei.J..IeHHa~ KOM6111Hal..lll1~, TO CI10BO AOil>KHO 111rHOp111pOBaTbC~. 
Ecn111 ABYIII pa6orocnoco6eH, TO Ha ceoil N OH BbiCTaen~er np1113HaK X=1. 
np111 onepa1..1111~x MOAYI1b ABYIII reHep111pyer c111rHan 0=1. 
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CIIICTEMA KOMAH.Q IIICT-2 B .QIIICTAHL..IIIIOHHOM PE>KIIIME YnPABilEHIIIH 

8 np111BeAeHHOH H111>Ke CII1CTeMe KOMaHA CAellaHO OAHO OTcrynneHII1e OT 
npii1BeAeHHOH e AOKYMeHTal..lll1111 Ha IIICT-2, a 111MeHHo: 111Cnonb3yerc~ TOilbKO YeTHbiH 
aApec IIICT-2, T.e. Ail~ aApecal..lll1111 IIICT 111cnonb3YIOTC~ TOilbKO YeTblpe cTapw111x 6111Ta, a 
He n~Tb, KaK 3To npeAyCMorpeHo e 3neKTpOHII1Ke IIICT. 3To ynpoi.J..Iaer 
weCTHaAI..IaT111p111YHOe npeACTaBileHII1e KOMaHA. CAellaHO 3TO B npeAnOilO>KeHII1111, '-ITO Ail~ 
3aAaY ECR 6onbwe15-TII1111CT e OAHOH eere111 ynpaeneHII1~ He nOHaA06111TC~. 
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HeKOTOpble no~cHeHII1~ K Cnii1CKY KOMaHA: 
KOA CilOBa KOMaHAbl (KCK) 111 KOA CilOBa AaHHbiX (KC.Q) AaHbl B 
WeCTHaAI..IaTII1pii1YHOM npeACTaBileHII1111; 
«N» e KCK onpeAen~er HOMep (aApec) IIICT e eere111, ocranbHble rp11 LII14>Pbl 
onpeAell~IOT KOA KOMaHAbl; 
«X» B KCK - 3TO 3HaYeHI1e, onpeAen~eMoe npeAbiAYI.J..IeH KOMaHAOH 
ynpaBileHII1~. CneAyeT nOMH11Tb, '-ITO Ka>KAa~ HOBa~ KOMaHAa ynpaeneHI1~ 
cpopMI1pyerc~ He B AOnonHeHI1e K npeAbiAYI.J..IeH KOMaHAe, a 83AMEH ee; 
Hanpi1Mep, ecn11 BKiliOYeHo c11noeoe n11TaH11e KOMaHAOH NOA0-0004, TO ece 
APYrll1e KOMaHAbl NOAO AOil>KHbl noAAeP>KI1BaTb 1 eo BTopoM pa3p~Ae KC.Q AO 
rex nop, noKa He noTpe6yerc~ BbiKI110YI1Tb C111IlOBoe n11raH11e; 

«Y» e KC.Q- 3TO wecTHaAI..IaT11p11YHa~ 1..111<:PPa KOAa ycraeKI1. 
Ta611111..1a 1 

KOM8HAbl ynpaeneHMR MCTO'IHMKOM nlo!TaHMR 

<l>yHK4MR,BblnOflHRBM8R KOMaHAOiii I KoAcnoea KoA I noRcHeHMR 
KOM8HAbl cnoea 

A8HHbiX 
RKntn~"'Th I":LIInnRnP nLAT==-J.fiAP. I 1\lnAn nnnA 

BbiKniO'!Io!Tb c~>~noeoe nlo!TaHMB NOAO 0000 

BKniO'!MTb TOK B Harpy3KY NOAO OOX6 

BbiKfliO'!MTb TOK M3 Harpy3KM NOAO OOX4 

Pa3pewMTb aBTOHOMHYIO NOAO ooxc 
CMHXpoHI>I3841>110 (TOK B Harpy3KB 

BbiKfliO'IBH) 

3anpeTio!Tb 8BTOHOMHyiO NOAO OOX4 
CMHXpoHM384MIO (TOK B Harpy3KB 

BbiKfliO'IBH 

Pa3pewMTb aBTOHOMHYIO NOAO OOXE 
CMHXpoHM384MIO (TOK B Harpy3KB 

BKfliO'IBH) 

3anpeTio!Tb 8BTOHOMHYIO NOAO OOX6 
CMHXpoHM384MIO (TOK B Harpy3KB 

BKfliO'IBH) 

BKniO'llo!Tb pernCTp o6o6UleHHOro NOAO ooox AflR C'llo!TbiBaHMR 06C 
COCTORHMR 

BKniO'llo!Tb perncrp 1 yroYHeHHoro NOAO 004X AflR C'llo!TbiBaHMR Y6C1 
COCTORHMR 

BKniO'llo!Tb perMCTp 2 yrOYHeHHoro NOAO ooax AflR C'llo!TbiBaHMR Y6C2 
COCTORHMR 

BKniO'llo!Tb perMCTp 3 YTOYHBHHoro NOAO ocx AflR C'llo!TbiBaHMR Y6C3 
COCTORHMR 
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13 BKntoYHTb Ae6noKIIpoBKJ' (TOK e NOAO OOX7 
Harpy3Ke II CllnOBOe niiTaHIIe 
BKniOYeHbl) 

14 BKniOYHTb Ae6noKIIpoBKJ' NOAO OOX5 
(BKniOYeHO CllnOBOB nHTaHIIe) 

15 BKniOYHTb Ae6noKIIpoBKJ' (c11noeoe NOAO OOX1 
niiTaHIIe II TOK B Harpy3Ke 
BbiKniOYeHbl) 

16 BbiKniOYHTb Ae6noKIIpOBKY NOAO OOX4 
(BKniOYeHO CllnOBOB niiTaHIIe) 

17 BbiKniOYIITb Ae6noKIIpOBKY NOAO ooxo 
(CIInOBOB nHTaHIIe II TOK B Harpy3Ke 
BbiKniOYeHbl 

18 BbiKniOYIITb Ae6nOKIIpoBKJ' NOAO OOX6 
(CIInOBOe n11TaH11e II TOK B Harpy3Ke 
BbiKniOYeHbl 

KoMaHAa KOHTpom! COCTORHIIR CllnOBOM YaCTII Ill CT 

19 KOHTpOnb COCTORHIIR CYHTbiBaHIIe 05C/Y5C(3-1 ), 3aBIICHT OT 
KOM.Ns!NI! 9-1 2, BbiAaHHbiX nepeA N420 

p 

20 3an11Cb CTapWIIX pa3pRAOB yCTaBKII N120 yyyy 

21 3an11Cb MnaAWIIX pa3pRAOB N100 OOYO B I/ICT-2 He 11CnOnb3yeTCR 

KoMaHAbl ynpaeneHIIR pe>KIIMOM 

nLt'IVI tr MUI 1'-'V I U 

23 CHRTb MaCK)' aanpoca N040 0000 

24 YCTaHOBIITb pe>KIIM aanpeTa NOCO 0000 
IICnOnHeHIIR KOMaHAbl 

25 YCTaHaBIITb pe>KIIM 6e3ycnoeHoro NOCO 0010 
IICnonHeHIIR KOMaHAbl 

26 YCTaHOBIITb pe>KIIM llcnonHeHIIR NOCO 0020 
KOMaHAbl no cnel.I.KOMaHAe IIICn 

27 YCTaHOBIITb pe>KIIM 3anpeTa BBOAa N160 0000 
yCTaBKII 

28 YCTaHOBIITb pe>KIIIM 6e3ycnoeHoro N160 oooc 
BBOAa yCTaBKIII 

29 YCTaHOBIIITb pe>KIIIM BBOAa yCTaBKIII N160 0008 
no CIIIHXpOCIIrHany 

30 YCTaHOBIIITb pe>KIIM BBOAa yCTaBKIII N160 0008 
no cnel.IKOMaHAe I!ICn 

31 3anpeTHTb BblnOnHeHMe onepal.IIIM N140 0000 

32 3anpeTHTb BblnOnHeHMe onepal.IIIM N140 0001 

33 Pa3pewHTb onep. IIIHKPEMEHT N140 0002 

34 Pa3peWHTb onep. AEKPEMEHT N140 0003 
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KOMaHAbl KOHTpOnR periiCTpoB IICTOYHIIKa nHTaHMR 

35 KoHTpOnb MaCKII aan11c11 N440 -- CAJ7/:=PM3/0/ 

36 KOHTpOnb KOMaHAbl ynpaeneHMR N4AO -- CA/7-0I:=PYI!In-O/ IICTOYHIIKOM 

37 KOHTpOnb pe>KMMa MCnonHeHMR N4CO -- CA/5-4/:-PP3/1-0/ KOMaHAbl ynpaeneHIIR 

38 KOHTpOnb COCTORHIIR 3aAaNMKa N540/ --- CA/5-4/:-PC3/1-Q/ 
N560 

39 KOHTpOnb CTapWIIIX pa3pRAOB N520 ·---- CA/15-0/:=PA/19-4/ yCTaBKII 

40 KOHTponb MnaAWIIX pa3pRAOB N500 ---- e IIICT-2 He lllcnonHReTCR YCTaBKII 

Cnel.IManbHble KOMaHAbl 

41 nepeAaTb CTarycHoe cnoeo (nCT) N002 ----

42 YCTaHOBIITb B IICXOAHOB COCTORHI!e N008 ---(YCT) 

43 lilcnonHMTb paHee Bbl,llaHHble N009 --- 6YAYT BblnOnHeHbl K-Abl, KOMaHAbl (IIICn) 
BbiAaHHble nOCJle K-Abl N226 

<I>OPMAT CTATYCHOro CnOBA lf1CT-2 

sec. 
CTarycHoe cnoeo COAep>KI1T 20 611T. oi1T c 6onbWI1M HOMepoM 11MeeT 6onbwl11ii 

6blfl8 06HSpy>KeHa OWI16Ka 'leTHOCTI1. 

Tp11 611Ta (18-16) BbJnOflHRIOT cpyHK1..11111 CI1HXPOHI13SI..I1111 11 11AeHT11cpi1KS1..11111 
11HcpOpMSI..II111. 

nRTb 611T (15-11) YKS3biBSIOT HOMep CTSHI..I1111, T.e. lf1CT, np11cnaewero CTSTyCHOe 
cnoeo. 11-611T = 0. 

1 0-H 611T = 1 - CTSH1..111R 06Hapy>KI1fl8 OWI16KY nepeAS'-111 no 'leTHOCTI1, npi1Cfl8HHSR 
elii KOMSHAS npOI1fHOpl1pOBSHS. 

9-H 611T = 0. 

8-H 611T = 1 - 3Snpoc CTSH1..11111 HS 06cny>K11BSHI1e np11 B03HI1KHOBeHI111: 
8BSpi1HHOfO OCTSHOBS, 

381J.111THOfO OCTSHOBS, 

He11cnpSBHOCTI1 (B 3TOM CflY'!Se lf1CT pa60TSeT, a Cl1fHSfl «He11CnpaBHOCTb» 
MO>KHO MSCK11pOBSTb). 

7 -Iii 611T = 1 - CTSH1..111R HSXOA11TCR B pe>KI1Me A11CTSH1..1110HH0f0 ynpaeneHI1R. 
6-lii 611T = 1 - nocnaHHSR B CTSHI..I1110 KOMSHAS npi1HRTS. 
5-lii 611T = 0. 

4-lii 611T = 1 - CTSH1..111R np11HRfl8 KOMSHAY rpynnoeoro o6pSIJ.IeHI1R. 

3-H 611T = 1 - CTSH1..111R 38HRTS 11 He MO>KeT np11HRTb npi1CJ18HHYIO KOMSHAy. 

2-lii 611T = 1 - CTSH1..111R nOflY'!I1fl8 11 BblnOflH11fl8 OAHY 113 Tpex AOnyCTI1MbiX 
cnel..ll18flbHbiX KOMSHA: 

nCT - nepeASTb CTSTyCHOe CJlOBO; 

YCT - YCT8HOBI1Tb CT8H1..11110 B 11CXOAHoe COCTORH11e; 

111cn- eb~,qaTb KOMAHAY 11 AAHHbiE e c11noey10 'lacTb lf1CT. 1-lii 611T = o. 
0-lii 611T = 1 - CT8H1..111R np11 npl1eMe 11HcpOpM81..11111 06H8py>KI1fl8 COOH 

CI1HXpOHI1381..11111, nocne '!ero nepewna B 11CX0AHOe COCTORHI1e. 
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OCHOBHOli1111 YT04HEHHbiE 6AiiiTbl COCTOf!HIIlfl 

COCTOSIHI1e CI1I10BOH YaCTI1 11CTOYHI1Ka ni1TaHI1SI 111CT-2 onpeAei1SieTCSI YeTblpbMSI 
6aHTaMI1 COCTOSIHI1SI: 0606~eHHbiM 11 TpeMSI YTOYHeHHbiMI1. 3a OAHO o6pa~eHI1e K 111CT 
MO>KHO nOI1yYI1Tb TOilbKO OA11H 6aHT COCTOSIHI1SI, KOTOpbiH pacnonaraeTCSI B MilaAWeM 
6ai1Te CilOBa AaHHbiX. KaKOH 6aHT COCTOSIHI1SI 6yAeT npOYI1TaH 3aBI1CI1T OT npeAbiAY~eH 
KOMaHAbl ynpaeneHI1SI 11CTOYHI1KOM ni1TaHI1SI (CM. Ta6n.1, KOMaHAbl N!! 9-12). B Ta611111..1e 
11CnOI1b3YIOTCSI CI1eAY10~11e COKpa~eHI1SI: 

Paap. 
c.o 
7-8 

7 

6 

5 

4 

3 

2 

1 

0 

C,Q - CilOBo AaHHbiX; 
06C - o6o6~eHHbiH 6aHT COCTOSIHI1SI; 
Y6C1 - YTOYHeHHbiH 6aHT COCTOSIHI1SI nepBbiH; 
Y6C2 - YTOYHeHHbiH 6aHT COCTOSIHI1SI BTOpoH; 
Y6C3 - YTOYHeHHbiH 6aHT COCTOSIHI1SI TpeTI1H. 

06C Y6C1 Y6C2 

Haii!MeHo-
KOA KOA 

Haii!MeHo-
KOA 

Hai'IMeHo-
BBHI'Ie BBHI'Ie BBHI'Ie 

0 
Hel'lcnpa-

0 
Hel'lcnpa-

0 
He111cnpa-

BHOCTb BHOCTb BHOCTb 

0 
He111cnpa- 0 Hel'lcnpa-

0 
Hel'lcnpa-

-··--·- -··--.- - .. -

OOA- aaap111R a BHeWHI'IH 
1 0 0 rOTOBKB pa3pRAHI'IKe OCTBHOB. 

roTOB- aaap111R 
1 1 pe3epa 0 eMKOCTI'I 

HOCTb 
6aTapel'l 

1 pa6oTa 1 pe3epa 0 neperpea 

0 
He111cnpa-

0 He I'ICnpaa. 0 HeT BOAbl BHOCTb !/ 

asapi'IHHbiH BHeWHRR nepe-
0 0 0 rpyaKB no OCTBHOB aaapMR 

TOKY 

0 
3BUli'ITHbiH 

0 
He111cnpa-

1 peaepa 
OCTBHOB BHOCTb 
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Ta611111..1a 2 

Y6C3 

KoA Haii!MeHoaaHI'Ie 

0 Hel'lcnpaBHOCTb W<l> 

nyilbCB~I'II'I 60I1bWe HOpMbl 

Hei'ICnpaBHOCTb eMKOCTI'I 
0 15aTapel'l 

0 HeT OI'ITBHI'IR 

cropen1-il 
0 npeAoxpaHI'!Teilb 

0 peaepa 

0 nepeKoc q>aa 

0 
Hei'ICOpaBHOCTb ABT'li'IKB 
TOKB 

npi1MeYaHI1SI 
!/- B03MO>KHO MaCK11pOBaHI1e 2-ro pa3pS1Aa 06C. 
He11cnpaBHOCTI1, COOTBeTCTBYIO~I1e pa3pS1AaM Y6C1, np11BOASIT K nepeXOAY 111CT B 

COCTOSIHI1e nO,QrOTOBKA. 
He11cnpaBHOCTI1, COOTBeTCTBYIO~I1e pa3PSIAaM Y6C2, np11BOASIT K nepeXOAY 111CT B 

COCTOSIHI1e rOTOBHOCTb. 
He11cnpaBHOCTI1, COOTBeTCTBYIO~I1e pa3pS1AaM Y6C3, He np11BOAS!T K 113MeHeHI110 

COCTOSIHI1SI 111CT. 
ECI111 111CT HaXOA11TCSI B COCTOSIH1111 PA60TA, B 6aHTe o6o6~eHHOrO COCTOSIHI1SI 

aKTI1BHbiMI1 SIBI1SIIOTcSI611Tbl PA60TA, roTOBHOCTb, no.QrOTOBKA. 
Ec1111 111CT HaXOA11TCSI B COCTOSIHI111 rOTOBHOCTb, B 6ai1Te o6o6~eHHOro 

COCTOSIHI1SI aKTI1BHbiMI1 SIBI1SIIOTCSI 611Tbl rOTOBHQCTb, nO,QrOTOBKA. 
ECI111 111CT HaXOA11TCSI B COCTOSIHI111 nO,QrOTOBKA, B 6aHTe o6o6~eHHOrO 

COCTOSIHI1SI aKTI1BHbiM SIBJlSieTCSI 611T nO,QrOTOBKA. 
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ropCKall E.A., nonmos B.H., CaMOIDIOB B.H. P10-99-64 
Ormcamte 6116mtoTeK11 nporpaMM .u.ru1 pa6oThl c Mo~yJI.SIMI1 KAMAK 
qepe3 nocJie~osaTeJihHhiH KOHTpOJIJiep KpeiiTa KKO 11 
11 nocJie~osaTeJihHhiH 11HTepcpeiic fH1021 
(Ha 6aJe 11HCTpYMeHTaJihHoro naKeTa LabVIEW) 

B pa6oTe oni1ChiBaeTCSI Ha6op tPYHKimii (vi-nporpaMM), noJBOJISIIOIU11H CTpo-
11Th llO~CI1CTeMy BBO~afBhiBO~a LlJlSI ynpaBJieHWI ycTpOHCTBaMI1, llO~KJIJOqeHHhiMI1 
K MO~YJISIM o~Horo HJII1 HeCKOJihKHX KpeHTOB KAMAK, pa6oTaiOIU11X no~ ynpas
JieHI1eM nocJie~osaTeJihHOro KOHTpOJIJiepa KKO 11 11 11HTepcpeiicHoH nJiaThi 
011021. 

Pa6oTa BhlllOJIHeHa B na6opaTOp1111 BhJqi1CJII1TeJihHOH TeXHI1KI1 11 aBTOMaTI13a
lll111 11 HayqHOM ueHTpe np11KIIMHhiX 11CCJie~osaHI1H 011.SJ.l1. 
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The Description of Programmes Library for Working 
with CAMAC Modules via Communication Controller 
of KKO 11 Crate and Communication Interface PI021 
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The set of functions (vi-programms) was described in this work, resolving 
to build the 1/0 subsystem for control of the devices plugged to one or several 
CAMAC crates working under the control of the communication controller 
KKO 11 and interface board PI021. 
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