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KpsPiKo A.n. 10 - 7692 
Un¢po-epeMeaaoli npeo6paaoearellh UBn-351 e craanapre 

KAMAK 

:_ B pa6ore onHChiBaeTc.ll un¢po-epeMeaaoli npeo6paaoearenb, Koropbili · 
· HCnOnb3yeTC.II B K8'I9CTBe CTa6HnbHOI'O reaeparopa T8KTOBbiX HMnynbCOB 
C nporpaMMHpyeMOH 'I8CTOTOH0 nporpaMMHpyeMbiX BpeMeHHbiX -HHTepaanoa 
H C'IeT'IHKa C ·nporpaMMHpyeMbiM KOS!jlljJHUHeHTOM nepeC'IeTa. 

· "EnoK ahmonaea a craanapre KAMAK. • 

npenpHHT ~enKHeHHOrO HHCTHTyTa H~ep~X HCC~e~OBaHHA. 
,lbr6aa, 1974 

fi:}J974 Otil.eoUHeHHbiU UHCJIUJI.)IJI JIOepHbiX UCCAe006aHUU ,[fy6Ha 

r.::.=-----:-

1. HA3HA q£HHB 

BnoK HMeeT TPH ocHOBH~x pe~Ma pa6oT~, B~nonuxx 
ponL: 

1/ reuepaTopa TaKTOB~x HMnynLCOB c nporpaMM:upyeMoii · 
'laCTOTOH; 

2/ cilopMUpOBaTeng I_IporpaMMUpyeM~X BpeMeHH~X HHTep· · 
BanoB; j .: 

3/ C'leT'IUKa C nporpaMMUpyeM~M K03~cilun;ueHTOM nepe-

c'leTa. 

2. CTPYKTYPHAJI CXBMA 

CTpyKTypuax cxeMa 6noKa npuBe.n;eua ua puc~ 1. B 6noi<e 
UMeeTCH i<sapn;eB~H reuepaTop Ha 1 Mr,·/1/_ u .n;enuTenL 
'laCTOT~ U3 6 ,n;eKa,n;/2/. Ko!lcilcilunueHT ;,,J;eneHHH OT 10 0 ,D;O 
10 6 .-'ycTaHaBnuBaeTcx nporpaMMH~M o6pa3oM Ha 3-pa3-
px,nHoM ceneKTOpHOM perHCTpe c<W ·WHH, cilYHKD;UeH 3anucu 
F(16)A(O)Sl. . ,:.. . . . 

JluHeiiH~ii .n;ewucilpaTop cocTouT u3 ceMu 4-Bxo.n;OJ:l~X" · 
CXeM COBna,n;eHHH, y KIDK,D;OH U3 KOTOp~X TpH BXO,D;a COe,D;HHe­
H~ C COOTBeTCTByiDJWIMU B~XO,D;aMH TpUrrepOB ceneKTOpHOrO 
perucTpa, a 'leTBepTJ.ie ·Bxo~ - c B~o.n;aMu .n;eKa.n;. B~xo.n;~ 
Bcex cxeM coBna.n;eHuii o6'Le,niiHJIIOTCR cxeMoii HJIH /Ha puc .1 
He noKa3aHa/. TaKuM o6pa30M, Ha B~o.n;e cxeM~ HJIH no­
nyqaeM curHan~ . c qacToToii f/l~n , · r.n;e f - qacToTa 
KBapUeBoro reHepaTopa unu qacToTa curHanoB, nocTynaiD­
~ux · c pa3'LeMa "BXO):(", . n - qucno, ycTaHoBneuHoe· Ha 
ceneKTOpHOMperUCTpe. 
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L.mpao ) o<F9+Z•C! I 

Mceucmpt!-nb, ~~peuma L Q F ,q x N SIS2ZC 

Puc. 1. CTpyxTypua.H cxeMa 6noxa UBII-351. 

Ha 12-pa3p.II.I(Hwii perHcTp 'IHcna no KOMaH.I(e F(I6}A(l)Sl 
3aHOCHTC.II YCTaHaBnHBaeMOe 'IHCJIO /npH'IeM B perHCTp 3TO 
'IHCJIO nOCTynaeT B ,AOnOJIHHTenLHOM KO.I(e/, 11-H H 12-H 

·pa3p.II.I(LI :noro perHcTpa onpe.I(en.IIIOT pe,~rnM pa6oTLI 6noxa. 
:cnyc·;.·.11 speM.II, onpe,Aen.HeMoe cxer-.m:ii Ja.I(ej):>KKH t

3 
upas-

. HOe 100 HCeK, 10-paJp.II.I(HhiH KO.I( 11epe3 CXeMLI COBna,I(eHH.II 
3aHOCHTC.II B C'leT'IHK C ·ycTaHOBKOH. 3aTeM npHMepHO 11epe3 
100 HCe·K B C'leT'IHK ,A06aBJI.IIeTCJI"1 "l'aKP.M o6pa30M, YCTa­
HaBJIHBaeMoe 'IH~JIO 3aHOCHTC.II B C'leT'IHK B o6paTHOM lW,I(e. 

.3. PE)l{HMM PAHOTM HJIOKA 

:~.1. Paooaa o.AoKa 6 pexuMe zeuepamopa maKmoeMx 
uMny.Ar.coe UAU oeKaouozo oe.Aume.A.R 'lacmombl 6Heauuux 
·cuzua.tio6 (Wll =0) 

1. IIpo.asso,na:Tc.H sw6op TaKTHpyrome:ii qacToTw unu KoJcll­
cllunueuTa .I(eneHH.II nyTeM 3aueceuu.11 ueo6xo~Moro 'IHcna 
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n=(O + 6) C W -OIHH B 3-pa3p.II,ItHLiii ceneKTOpHLiii perHCTp 
no KoMaHAe F (16) A(O) S 1 • 

2. IlpOH3BO,nHTC.II nycK 6noKa no KOMaH,I(e F (28)A(0) S 1 
HnH sueOIHHM ~HruanoM "CTapT". B nocne.I(HeM cnyqae 
npe.I(Bapu.TenLHO . .I(aeTc.ll pa3pemeHHe ua npoxo)I(,Q.eHHe . 3Toro 
curuana KOMaH.I(Oii F (26) A (1) S 1 • 

Ilocne nycxa 6noxa ua swxo.I(e "liACTOTA" no.IIBn.lllOTC.II 
curuanw c ycTauosneuuoii qacToToii cne.I(oBaHH.II f = 106

-n T11. 
3TH curuanw B3BO.,I(.IIT TaiOKe Tpurrep L 6noxa. 

3. IlpH HCnOnL30BaHHH 6JIOKa B Ka'leCTBe MaOIHHHLIX 
'laCOB npe.I(BapHTenLHO KOMaH.I(OH F(26)A(O)S 1 pa3pemaeT­
C.II nOJIBJieHHe CHrHaJIOB L H Q Ha OIHHaX MarHCTpanH. Ilo­
.IIBJieHHe L .I(aeT 3BM B03MO)I(HOCTL OTMe'laTL speMeuuwe 
HHTepsanw: npu 3TOM npoH3BO,nHTC.II onpoc TpHrrepa L 
KOMaH.I(aMH F (8) A (0) H/Hnu/. F (10) A (0) co c6pocoM 
3Toro TpHrrepa. 

IlpH. ueo6XO,nHMOCTH H3MeHHTL nepHO,I( CJie,I(OBaHH.II :TaK­
TOBLIX HMnynLCOB HnH BLI6paTL .I(pyrOHK034MtiJmHeHT ,I(eJieHH.II · , 
.I(n.ll suewuux curuanos npoH3BO,na:Tcs · OcTaHOBKa 6noxa 
KOMaH,I(OH F (9) A (0) S 2 HnH BHeDIHHM CHrHanbM "CTon". 
3aTeM ycTaHaBJIHBaeTC.II HOBOe 'IHCnO !fa (;,eneKTOpHOM pe-
rHCTpe H npOH3BO,I(HTC.II nyCK. . 

4. Buemuue curuanw no.I(a.IOTC.II ua pa3'LeM "BXO,D;" •. 
,lJ;n.11 pa60TLI C BHeWHHMH CHrHanaMH He06XO,nHMO B 12-ii 
pa3p.II.I( perucTpa 'IHcna 3auecTH "1" xoMaH.I(oiiF t16) A (1) S 1 -
- W 12 = 1 • Ilpu pa6oTe oT suyTpeuuero xsapnesoro 
reuepaTopa B 3TOM pa3p.II.I(e ,I(OJDKeH 6LITL 0-Wl2 = 0 . . 

3.2. Pa6oma 0./IOKa 6 pexuMe tjopMUP06aiii~.IIJI epeMeHHblX 
UH111ep6a.Aoe (W 11 = 1) 

.1. Ilo KOMaH.I(e F(16)A(O)Sl ycTaHaBJIH.BaeTC.II Heo6xo- · 
,I(HMOe 'IHCJIO Ha ceneKTOpHOM perHCTpe. 

2. Ilo KOMaH.I(e F(16)A(l)Sl ycTaHasnusaeTc.iueo6xo-
,na:Moe 'IHCJIO Ha perHCTpe 'IHCJia. IlpH 3TOM B 11-ii pa3p.II.I( 
perucTpa cne.I(yeT 3auecTH "1". 

3. Ilo KOMaH,I(e F(28)A(O)Sl HJIH BHeWHeMy CHrHany 
"CTapT" npOH3BO,nHTC.II nycK 6noKa. 

llo HCTe'leHHH ycTaHOBJieHHOrO HHTepsana BpeMeHH Ha 
swxo,I(ax "KOHEU" nonyqaeM. HMnynLCHLiii curuan. Ha :Ow-
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XOAe "CTP01i" 6yAeM HMeTL CTpo6-CHrHaJI, MHTeJILHOCl"L 
KOTOporo COOTBeTCTByeT YCTaHOBJieHP.OMy BHTepsany Bpe­
MeHH. Ecnu nepeA nycKOM 6JIO!(a KOMaHAoii F (26) A (0) S 1 
6Lirio AaHo pa3pemeuHe noB:BJieHHB: L . Ha MarHcTpaJIH, TO ~no 
OKO~'IaHHH YCTaHOBJieHHOrO HHTepBarul BpeMeHH Ha 3TOH UIHHe 
noB:BJIB:eTca curuan L. 

4. IIpoH3BOAHTcn onpoc TpHrrepa · L KOMaHAa.MH F(S)A(O), 
F (10) A (0) c nonyqeuueM curuana OTBeTa Q. ,lJ;JIHTeJIL­
HOCTL ycTaHaBJIHBaeMoro BpeMeHHOrO HHTepBana T paBHa 

n-6 · . 
T=N-10 ceK (1), 

rAe N - 'IHCJIO ua rrepBLIX 10 pa3pB:Aax perucTpa 'IHCJia, 
a n = (0 7 6) - 'IHCJIO Ha CeJieKTOpHOM perHCTpe. 

B pe:>KHMe ciJopMHpOBaH!U EpeMeHRLIX BHTepBaJIO},l CTpo6-
CHrHaJI MOZ~eT 6LITL BLipa6oTaH npH He06XOAHMOCTH no 
BHei!IHHM CHrHa.naM "CTapT" H "C-:ron". llonyq~e:.U:IH npH 
3TOM speMeHHoii . HHTepBan / 3aAep)l(Ka/ seer Aa xopoqe yc­
TaHOBJieHHOrO BpeMeHHOrO HHTepBaJia. ECJIH COeAHHHTL Ka-
6eJieM OAHH H3 BLIXOAOB "KOHEIJ." CO. BXOAOM 
"UHKJI.CTAPT" H IWMaHAOii F(26) A(1)S1 pa3pemHTL npo­
xo~euue curuanos rro 3Toii uen~, TO ua ApyroM BLIXOAe 
"KOHEIJ." nony'IHM CHrHaJILI C nepHOAO~ CJieAOBaHHJI, pas­
HLIM ycTaHOBJieHHOMy AO nycKa BpeMeHHOMY . BHTepsany 

·ITJIIOC BpeMB: 3aAep)KKH t I •. llpH 3TOM Iia BLIXOAe "CTP01i" 
6yAeM HMeTL nocneAOBaTeJILHOCTL CTpo6-cHrHaJIOB 3TOH )Ke 
AJIHTeJILHOCTH C nay30H Me)K,r.:y HHMH, onpeAeJIJieMOH CXeMOH 
3aAep)KKH t l · 3Ta 3aAep)l(Ka COCTaBJIB:eT OKOJIO 600 HCeK. 

CurHaJI c BLIXOAa "KOHEU." npoxoAHT. no uei!H UHKJIH­
qecKoro CTapTa t 2 - B 12 n 3aHOCHT KOA H3 perHcTpa 'IHC­
Jia B·C'IeT'IHK C ycTaHOBKOH 11epe3 CXeMLI COBnaAeHHJI, 3aTeM 
qepe3 uenL B6-t 1 npoH3BOAHT nycK 6noKa H T.A •. 

Ecnu B pe:>KHMe~UHKJIH'IecKoro cTapTa 3auecTH B perucTp 
'IECJia nocJieAOBa TeJILHO ABa pa3HLIX KOAa, TO BpeMJI nOJIBJie­
HHJI nepsoro HMnyJILCa Ha BLIXOAaX "KOHEIJ." nocne nycKa 
6JIOKa 6yAeT onpeAeJIJITLCJI nepBLIM KOAOM, nepHOA nocrie­
AYIO!UHX HMnyJILCOB - BTOpLIM KOAOM. 

TaKoii pe:>KHM o6ecnequnaeTCB: pa6oToii Tpurrepa Tr 2. 
IIpu nepsoii 3anucH.KOAa B C'leT'IHK 3TOT Tpurrep nepeKmo­
qaeTcB: curuanoM F(16)A(l)S2 H 3anpe{UaeT AaJILneiiDIHii 
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nepeHOC KOAa. H3 perHCTpa B C'leT'IHK. ll03TOMY MLI MO)KeM 
3aTeM 3anncaTL B 3TOT perHCTp ~pyroii KOA. 

IIocne BLipa6oTKH nepsoro speMeHHoro HHTepBana cur­
nan UHKJIH'IeCKOX:O :(nap'ra YCTaHaBJIHBaeT 3TOT TpHrrep 
B HCXOAHOe COCTOJIHHe ~ CHHMaeT 3anpeT CHrHaJia nepeuoca. 
B AaJILHeiimeM B cqeT<nrK 6yAeT BCB:KHii pa:i 3aHOCHTLCB: KOA 
BToporo qacna. 

3.3. Pa6oma 6AoKa e pexuMe c<~em<~UKa c ycmaHoeKoii 
(W12=1) 

,lJ;JIIl pa3pemeHHJI npOXOX"AeHHJI BHeUDIHX CHrmtJIOB C pa3'L­
eMa "BXOA" npH 3atiHCH 'IHCJia no KOMaHAe F. (16)A(l) sl Ha 
mHHe AOJI)K}Ja 6LITL W 12 = "1 ". 

B ocTanLHOM nocneAoBaTeJILHOCTL pa6oTLI auanoruqua 
onucauuoii B nyHKTe 3.2. IIpu ua6ope ycTauosneuuoro qacna 
ua BhlXOAax "HAiiPAHO" noB:BJIB:eTcB: u:MnynLCHLiii curuan. 

3.4. ITo CHrHany Z 6no:KnpHBOAftTCJIBHCXOAftOe COCTOJI· 
uue. 3To Mo,KeT 6LITL. CAena:Ho TaioKe no curuany C /npu. 
He06XOAHMOCTH BKJIIO'IaeTCJI TyM6JiepOM:,Ha. 3aAHeii naHeJIH 
6noKa/. 

· 3.5. IIocne 3anycKa 6JIOI~a B mo6oM pe)KHMe JiaMnO'IKOH 
Ua nepeAHeii naHeJIH HHAHUHpyeTCJI COCTOJIHHe "3aHJITO". 
CocTOHHHe 6nol<a · :;o.,ro,KeT 6LITL · nposepeHo KoMaHAOii 
F(27) A (0). 

Ecnu npu 3TOM Q=l, TO 6noK 3aHJIT, ecnu Q = 0, TO 
6noK roToB K Aani.ueiimeii pa6oTe. .. ·.. . 

liJIOK IJ.BII., 351 no ELinOJIHJieMhiM liJyH~UHJIM 6JIH30K K 6JIO­
Ky RTC 2014 R~al lime Clock ·· liJupMLI SEN ~lectronique ;3 ( 

OT nocneAHero oTnaqaeTCB: 6onLmeii qacToToii BHyTpeuuero 
KBapuesoro reuepaTopa H ee AeCB:TH'IHLIM AeneuueM, 'ITO 
co3AaeT YA06cTBo npu nporpaMMHposauuu, a· TaK)Ke ypoi!HJI­
MH TT JI suemHHX curuanos. 

4. KPATKHE XA.PAKTEPHCTHKH EJIOKA 

4.1. KoMaHobr KAUAK 

N A(O) F (8). IIposepKa L. 
N A(O) F(9)S2.YcTaHOBKa 

Tpurrepos 

Q=1, KOrAa L=1. 
B HCXOAHOe COCTOJIHHe 
6noKa no cTpo6y S 2 . • 
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Pac. 2. Ilepe,I\H.JUI nau'em. onoxa UBII-351. 

N A(O) F(10). Ilpoaepxa L, Q = 1 , KOrAa L = 1 . 
Tparrep L c6pacLIBaeTcx no cTpo6y 
S2 • 

N A(O) F(16)Sl.3anacL KOAa c W -IIIBH B cenexTopuLii · 
peracTp no cTpo6y S1. BLIAaqa oT­
xnuxa Q • 

N A(1) F(16)Sl.3anacL KOAa c W -IIIBH B peracTp 
cqeTqaxa c ycTauoaxoi. BLIAaqa oT­
xnaxa Q • · 

N A(O) F(24) S1.3anpeiQeHBe 
cTpo6y S1 • 

N A(O) F(26)Sl. Pa3peweuae 
CTpo6y.Sl 

noxBJieuax 

noxBJieun:x 

L B Q 

L B Q 

no 

no 

N A(1) F(26)Sl. Pa3peweuae BHeiiiBBX CHruanoa 
"CTapT", "Uaxn.cTapT". 

N A(O) F(27). Ilpoaepxa 3aH.JITOCTB 6noxa. Q =1 
6nox 3aHxT. 

N A(O) F(28)Sl. Ilycx 6noxa no CTpo6y S1. BLIAaqa 
OTKDBKa Q, . 

4.2. HepeOHJIJI naHeAb 6AoKa 

Bee BXOAULie H BLIXO.I\HLie cHruanLI HMeroT ypoBHH TT JI, 
cooTBeTCTB)'IOIQHe norHqecxoi "1" B cTaH,I\apTe KAMAK. 

1. BxoAHLie curuanLI 

BXO,D;: 

CTAPT: 
CTOII: 
UHKJI.CTAPT: 

2. BLIXO.I\HLie 
3AHHTO: 

CTPOli: 

HA:SPAHO: 

MHTenLHOCTL ue Meuee 50 HceK. MaK­
CHManLuax qacTora 10 MT11. 
,I\DHTenLHOCTL 100 HCeK. 

MHTeJILHOCTL 100 HCeK: 

MHTenLHOCTL 100 .HCeK. 

CHruanLI _.,.. * 
ypoBeHL npHCYTCTByeT B npo:u;ecce 

. npeo6pa3oBaHH.JI KOAa a'o apeMeuuoi 
HHTep:Ban H ·. ,I\p. COCTO.JIHHe "3aH.JITO" 
HHAHUH:;:>yeTcx naMnoqxoi. 
MHTenLHOpTL CHrHana COOTBeTCTByeT 
apeMeHH npeo6pa30BaHH.JI. 
,IJ;nHTeJT..LHOCTL 100 HCeK. IloxanxeTcx 
npH ua6ope 3a.D;auuoro qHcna. 

~ JlorHqecxHii "0" a cTaUAapTe KAMAK. 
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ICOHEU: WJHTeJILHOCTL 100. HCeK. llOJIBHJieTCJI 
nocne OKOH'IaHHJI 3~auuoro BpeMeH­
uoro HHTepBana. · 

qACTOTA: nocne~oBaTeJILHOCTL cxruanoB ~­
TeJILHOCTLIO 100 HCeK C 3a~aHHLIM 
nepHO~OM DOBTOpeHHJI. 

4.3. JIUIIQHUe: 
+6 B, 1 A. 
4.4.MexaHU'leCKUe xapaKIIepUCIIUKU: 
:Gnox ~oiHoii umpHHLI - 2M. llepe~JIJI nauenL 6noxa 

noxa3aua ua PH.c. 2. 

B 3aKnJO'IeHHe aBTOP 6naro~pHT B.C.EBrxcoBa 3a H3-
roroBneuxe 6noxa H H.CI>.KonnaxoBa 3a npo'ITeuxe pyxonxcx 
H :u;eHHLie COBeTI.I. 

Jiumepamypa 

1. J.H.Kolotaj. Electronic Design, No 5, 88 (1969). 
2. Manuelc/'application des circuits integres digituax TTL, 2-nc/ 

edition. Texas Instruments. France, 1970., 
3. SEN Electronique, CAMAC. Cataloque. Geneve, 1970. 

10 

PyxonucL nocTynuna B H3~aTenLcxHii oT~en 
24 JIHBapJI 1974 ro~a. 

.~eT JIH npo6eJioB- B Bameii 6H6JIHOTeKe? 

Bli MOliCeTe fiOJIY'IHTb no fiO'ITe nepe'IHCJieHHiie HHJKe KHHrH 

13-3700 

~-3893 

P1-3971 

2-4816 

16-4888 

3-4891 

~-5805 

~1-5969 

~-6004 

~13-6210 

~10-6142 

~1-6349 

A-6415 

MaTepaanw CHMn03HYM& no H&HO• 
CeKyH~HOi R~epHOi 3neKTpOHHKe. 
_ny6H~! 1_967. 

Coo6111eHHll y'I&CTHHKOB MeliC,!lyHa· 
po~HOt"O CHMn03HYM& no CTPYKType 
a~pa. ,ny6Ha, 1968. 

HyKnoHw a naoaw. MaTepaanw 
I MeliC,!lyHapo~oro cose~~~&HHll no 
HyKnOH • HYKnOHHWM. H nHOH • HYKnOH • 
HWM B3&BMO~eilcTBRliM. _ny6aa, 
1968. 

BeKTOpHwe .. Me3oliw R 3neKTpo· 
M&t"HBTHWe B3&HMO;ieilcTSBll, _ny(5• ' 
Ha,l969. 

_no3RMeTpBll H3ny'leHHi B cjlH3BK8 
3AIIIHTW YCKOpHTeneil 3&pllliCeHHWX -
'I&CTJlU. _ny6Ba, 1969. 

neKUHH no HeiiTpOHHOil cjlH3HKe. 
neTHllll IIIKOna, AnyiiiT&, 1969. 

MeliC.IlyHapo~Hall KOHcjlepeHUBll no 
annapaType B cjlR3HKe BWCOKBX 
3Hepnl. _ny6Ha, 1971. 2 TOM&. 

Tpy.uw MeliC.IlyHapo.uHOro CHMno- ~ 
3RYM& no cjlH311Ke BWCOICRX 3HeprBI. 
,npe3~eH, 1971: 

6HH&pHWe pe&KUHH a~pOHOB npH Bid· 
COKHX 3HepnliX. _ny6H&, 197l. 

Tpy~w VI MeliC~yHapo~HOro CKMno· 
3HYM& no ll~epHOit 3neKTpOHRKe. 
Bap111asa, 1971. 

Tpy~w MeliC,!lyHapo.uaoro cBMno· 
· 3RYM& no BODpOC&M &BTOM& TR3&UHH 

o6pa60TKH ~&HKWX C ny3wp .. KOBWX 
II KCICPOBWX K&Mep. _ny6Ha, 1971. 

TpyJlW IV MeliCJlYH&PO.liHOi KOI!cjle ~ 
peHURH no cjlH3HKe BWCOICRX 3HeprHI 
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