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Pa3BHTHe H COBepweHCTBOBaH~e 3IleKTpOHHOH annapaTyp~ ~~3~4 eC 
K~X na60paTOP~H, HenOCpeACTBeHHO CBft38HHOe C ycnolKHeHHeM pewae
~X aaAa4, B 3Ha4HTeIlbHOH Mepe OnpeAeIlAeTCft COCTOAHHeM 3neMeHT
HOH 6a3~ - pa3BHTHeM ~HTerpaIlbHOH CXeMOTeXHHKH . 

6011bW~e HHTerpanbH~e CXe~ /6~C/ He TOflbKO 3aMeHM~T B anna
paType AeCATK~ HHKpocxeM cpeAHeH H HallOH CTeneHH HHTerpa~HH, HO 
H 3a C4eT nporpaMM~pyeMocTH ~ ~YHK~HOHaIlbHOH 3aKOH4 eHHOCTH 
npHAa~T HM HOBwe none3H~e Ka4eCTBa. 

AnR CHCTe~ apeMeHHOH CHHxpOHH3a~HH, BXOAR~eH B COCTao DOTO
MaTH3HpOBaHHOH CHCTeM~ ynpael1eHHR TAlKenOHO HHoro CHHXpOTpOHa I II. 
Tpe6ye TcA OKOllO 600 KaHaIlOB C~HxPoHH3a""HH /2/. Ka~blH 1013 fll KHX 

KaHanOB npeACTaellAeT c060H ~~POBY~ ynpaeIln eMYO 3aAcp*KY. c npoeK
THPOB8HHYO Ha onpeAeneHH~H AHana30H H war HSMeHeHHR. 

OCHoay CTPYKTYPbI Halo160I1ee pacnpOCTpa He HHOH B Hac fOHlItl'c' BpeMA 
cxeMbi llH4)POBOH 3aAeplKKH COCTaBIlRIOT nepe c4eTHbic CHHX~ltlttln .. t\ AeKa
AY, 6y~epHble pen<1CTPbI YCTaHoBoK, CXeMbi CpaBHCtilo1n H 1,IK I OItblH re
HepaTOp C KBaplleeOH cTa6HnH3a~HeH 4aCTOTb!. B T~KOH CTpYK lype 
4HC110 nepec4eTHbix AeKaA 101 4aCTOTa T8KTOBoro n'IH'pnH)~lil nnpcAe
.nRIOT Aj.1ana30H H3MeHeHHR 3aAep)l(KH, a nepHOA 4aC'TOTbi UhJ I l'e 

H3MeHeHIo1R. 
C ~e11blO ynpaBne HHA YC KOpIo1 Te11 AMH ~H¢POObll' :, .lJ,f'PlKKH H II O Ta SI1Io1

Ba~TCR Ha OCHOBe MIo1Kpo c xeM cepHH TTn CPCAIWH Cl(' ,WIIH Io1llft' r pa
",,~~/2-5/ . TaKTOBa~ Ll aCTOTa TaKIo1X YCTPOHC l lJ OWfiHp.lI'T(,n KI)'lf HOH 
AecflTIo<1 ~ nelKj.1T S npeAe.nax OT 1 0 Krll AO 1n Hr I" ., LlHllI1l 1Il.· ~WC LleT
Hb!X AeKaA B KaHa ne 06W4HO paSHO q 6. 

ECTeCTBeHHo e M<ena Hlo1e pas pa6oT4HKOB Pcl3MCC TH1 b 8 fJllW«' GOll bwee 
4 HC110 KaHanOB HaTB J1KIo<1aaeTCA Ha TPYAHOCTH, CBA3.1HlIwr c or p .1HIo<1... eHH
RMH Ha 4HC110 B0 3MOlKHo r o pa3MeLlIeHHft MIo1KpoeXCM Ihl nllft'" ... o pr aHH
3a llHeH Io1 X CBR3e~, a TaK)I(e Ha 3 Heprent4 eCKOC nOTpc6nt·w.,r lot OTBOA 
Tenna. ll~poBbie 3aAep)I(K H, nOCT poeHHble n o CXeMe CK8HHPOOtll-iH J1 naMR
TH 161, TaKJI(e He Ocs06Q)I(AeHbt OT 3THX HeAOC Ta TKOB. npHGnHlKl'lU lO Tex
HIo<14eCKH~ yposeHb TaKoro Tlo1 n a p a3pa 6oTo K B HaCTOR~ee epCMA MQM<H O 
npOHnI1~CTpHpOBaTb Ha npHMe pe ~H~POBbiX ynpa BI1 AeKbiX s aAeplKCK, 
BbinonHeHHblx B CTaHAapTe KAHAK , r Ae 4eTt:olpe Ka Ha.na C warOM 100 He 
101 AHana30HoM H3MeHeHHR 0 +99999 pa3Me~aOTCR B MOAyne KAMAK ABOH
HOH WHPHHbI / 5/. 

nOCKO.nbKY C03AaaaeMaR B HaCTOA~ee BpeMR 3neKTpoHHaA annapa Ty pa 
ynpaaneHIo<1A npeAHa3Ha4eHa Anft TfI)I(enOHOHHoro CHHXPOTpOHa, TO n p H 
paapa60TKe AaHHoro Ha60pa MOAYI1eH 61:1111a aw6paHa op""'eHTa~HR Ha MaK
CIo1Ma11bHOe HCn0l1b30eaHHe 60nbWHx HHTerpanbHblX cxeM. AnR peanH3a~HH 
Bcero Ha60pa s Ka4eCTBe 6a30BO~ 3teMeHTa B~6paHa 6He - nporpaM
M~py""'b"; Ta,;,.ep T~na KP580BH53 7,8 . 
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6 6~C KP580BH53 HMelOTCR Tplo1 16-pa3pRAHblX ABOH4Hb!X c4eT4HKa, 
Ka)l(AblH 1013 KOTOPblX MO)l(eT 6b1Tb HCn0J1b30BaH KaK C4eT4~K BHeWHHx 
C06b1THH, nporpaMMHpyeMbtH AeJ1HTeJ1b 4aCTOTbt, OAHOBH6paTOp C npo
rpaMM~pyeMoH A.nHTenbHOCTb~ HMny.nbca. Pe)l(HMbI pa60TbI Ka)l(AOrO H3 
c4eT4111KOB 3aAa~TCA He3aSHCHMO APyr OT APyra nyTeM 3aHeceHHR 
ynpaBnR~ero cnOBa B cnelllo1a.nbH~H perHCTp /OAHH H~ pa3pRAOB 3Toro 
perHCTpa 3aAaeT CHCTeMY C4Hc.neHHR AnR C4eT4HKa - ABOH4Hy~ HflH 
ABOH4HO-AeCATH4HY~/. Ka*A~~ C4eT4HK Io1MeeT ceo~ 16-pa3P~AH~~ 
6y~epH~~ perHCTp ~ cxeMY aHanH3a Ha Honb. Ha BXOA C4eT4HKoB 
Mo r YT nocTynaTb HMnYflbCbI TaKTOBoro reHepaTopa Hn~ nOAC4HT~BaeM~e 
HMny.nbC~ C pa3I1H4H~X YCTPO~CTB. npeAen~ H3MeHeHIo1R BXOAHOH 4ac
TOT~ - OT 1 rll AO 2 Mr~ . npHeM BXOAH~X HMnynbcoB ynpaB11ReTC~ 
He3aBHCHM~MH Cl-1rHa.haMH cTpo6"1poaaHI-1R . C4eTI.IHKI-1 pa6oTalOT Ha BbI-
4H.TaHHe, npH paBeHCTBe COAep)t(HMoro KaKOrO-J1H60 C4eT4HKa HynlO 
B~pa6aT~BaeTcR cooTBeTcTB~~HH B~xOAHO~ CHrHan. Ha4anbHble 3Ha
4eHHR C4eT4HKOB /cooTseTcTBeHHo, COAep*HMoe 6y~epHblx perHcTpoB/ 
3arpy*aIOTC~ B 6~C 4epe3 WHHY AaHH~X. AHanorH4H~M 06pa30M 3a
rpY)I(alOTCR H ynpaBnR~He cnoea. BM60p OAHoro H3 Tpex C4eT4HKOB 
flH60 ynpaB11A~ero perlo1CTpa npOH3BOAHTCR nOAd4eH COOTgeTcTBy~e
ro KOAa B~60PK~ no ABYM W~HaM aApeca lAO, All, 6HC KP58oBH53 
BMn011HReTCA B nnaCTHKOBOM HflH KepaMH4eCKOM Kopnyce C 2~ 8~BO
AaMH, Tpe6yeMoe HanpR*eHHe nHTaHHA S B, nOTpe6IlReMaR MO~HOCTb 
1 BT . 

CpaHHeHHe CTOHMOCT~ 6~C C cYMMapHOH CTOHMOCTblO 12 ~C THna 
K155HE7 ~ 12 HC T ~ n a K155TM7 no YPOBH~ ~eH TeKy~ero rOAa AaeT 
Bbl Hrp~w B ABa pa3a B n OIlb3y 6HC KPS8oBH53. TaKHM 06pa30M, Aa)l(e 
6e3 Yl.leTa CTOHMOCTH cxeM cpa BHeHHR H APyrHx cxeM II06BR3KH" . 
a TaK)I(e ecnH He n p HH HMaTb 80 BHHMdHHe 04esHAHbu':1 Bbu1rpblw 3a C4eT 
ynpo~eHI-1R Tono.norl-1H neLlaTHOH nnaT bl MOAyIlR H YMeHbweHHA nOTpefi
nAeMOH M~HOCTH, Hcnonb30BaHHe 6H C KP S8oBH53 B c x eMax llH~POBbiX 
3aAep*eK 3KoHoMH4ecKH ~e11ecoo6pa3HO . 

B03MomHocTH MOAy.neH C T04KH 3peHHR nonb30odTenR Hn~cTpHpynT 
HX CTPYKTYPHble cxeMbi III BpeMeHH~e Alo1arpaMMbI, npHBeAeHHble Ha 
pHc . l. 

HOAynH 63-8K 101 63H /pHc. l a/ HMelOT n o 80ceMb KaHanOB ""H~POB~X 
ynpaenReMbiX 3aAep*eK C 06~HM CTapTOBbiM BXOAOM, OTHOCHTe11bHO 
KOToporo npOH3BOAHTCR 3aAep*Ka CHrHana B He3aSHCHMOM KaHane. 

B pe*HMe ABOH4HO-AeCATHLlHoro C4eTa 3aAep*Ka BMXOAHoro CHrHaJ1a 
B KaHanax OTHOCHTenbHO CTapTOBoro CHrHana MO)t(eT H3MeHATbCR a MO
Ayne 63-8K OT 0 AO 9999' n ,a B MOAyne 63H - OT 0 AO 99999·n, rAe 
n - aenH4HHa nepHoAa TaKTOBoH 4aCTOT~ BHeWHero reHepaTopa . MaK
CHMa11bHoe 3Ha 4 eHHe TaKToBOH 4aCTO Tbi A11R MOAynR 63 - 8K pasHo 
1 Hr"", AIlR MOAynR 63H-l0 Hr~, 4 TO cooTBeTcTsyeT MHHHMaIlbHoMY 
wa r y H3MeHeHHA 3 aAep~KH B KaHane 1 MKC H 1 00 HC COOTBeTCTseHHO. 

MOAynb 660 / pHc. 16 H p Hc. 2/ COAe p*HT BOteMb He3a aHCHH~X Ka
Ha nOB, Ka*A~H 101 3 KOTOP~X Ho*eT pa60 Ta Tb KaK ~H~pOBa A ynpaB.nReMa~ 
3 aAepM<Ka /MHHHManbHblH war - 1 MKC, AHana30H H3MeHe HIo1A 0 7 9 9 9 9 ' n/ , 
OAHoBH6pa Top C npor paMMHpyeMOH AnHT enb HOCTb~ /MHHHManb H~~ wa r 
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PHC. I . BnOK-cxe~1a 11 Bp eMellJlhTe AHarpaMMhI p.:1C50T NOAyneH. 
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PHc.2 . ~HK~HOHanbHaR c xeMa 6noxa BpeMeHH~X OTMeTOK . 

H3MeHeHHR AIUnellbHOCTH - 1 MKC, AHanaaOH H3MeHeHHR 0 + 9999· n / 

H yn paBl1ReM~~ Ae nHTenb 4aCTOT~ /AHana30H H3MeHeHHR 4aCTOT~ 


I Hr~.;, 1 00 r~/. 


CxeMa MOAynA peanH30aaHa TaKHM 06pa30M, 4TO npH nepexoAe 
C OAHoro pe*HMa Ha APyro~ nonb308aTe~ He HaAD nporpaMMHpOBaT b 
COCTORHHe ynpaBl1R~erO perHCT pa, AOCTaTQ4HO TonbKO n OAaTb CDOT
BeTCTBY~Y~ $YHK4H~ KAMAK H HOMep KaHana B none cyfiaAPcca . 
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PHc . 3 . ¢yHK4HOHanbHaR cxeHa 6noKa 3aAep.eK. 

." 

." 
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PHc.4. ()yHKWiOJ-lanbHaR cxeMa I5nOKa 3Mep:JICeK c marO~1 100 t-IC. 

Cne4HanbHo~ KOMaHAoH B03MO*HO paCWHpeHHe AHana30Ha pa6oT~ 
7-ro KaHana nyTeM nOAKn~4eHHR nocneAoaaTenbHO K ero a~xoAY e~e 
4eT~pex AeKaA. 

B MOAyne 6BH /pHc.la/ HMeeTCR eoceMb HAeHTH4H~X KaHanoe, 
Ka*A~~ H3 KOTOp~X COCTOHT H3 16-pa3PRAHoro c4eT4HKa, cxeM~ cpae
HeHHR H YCTaHoBo4Horo perHcTpa . 
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-- 3anHCI1 16- pa3pfiAlloro cnOBa. 

I 
cOOT8eTc T 8y~~~e 3aAe~CTBOBa HH~M 
pe)t(HMaM . l'npOw~eKall r,3Y2 AnA 
pa311H4H~X MOAY11PH pa3Ha~ H onpe 
AenAe TCA Ha60pOM I-1cno11b3yeM~x... 
B MOAyne ~YHK~H" KAMAK. 

nOCK011bKY W~Ha AaHH~x 6HC",'Oh r--\ ~, KP580BH53 BOCbMHpa3pRAHaR, TO 
AnA yCTaHoBK~ 3Ha4eHHA 3aAep~KH 
/weCTHaA~aTb AB0I-14H~X pa3p~AOB/ 

Tpe6yeTcR ABa T"~T a 3anl-1CH C npoMe~yT KoM Me*AY KOMaHAaM~ 3anl-1C~ 
He MeHee 1 MKC . 3TO HeYA06Ho C T04K~ 3peHHR np~MeHeH~A anna 
paTYPbl KAMAK, T.K. AnA YCTaHOBKH weC T HaA~aT~pa3pflAHoro KOAa 
3aAep*K~ nOTpe6yeTcA ABe KOMaHA~ KAMAK - n06a~TH~e nepecbl11KH

Puc.5. ~YHK~HOHanbHaH CXeM3 GnOK3 BwGopa HMnynbCOB . AaHH~x Ha ABaA~aT~4eT~pexpa3pRAHOH Mar~CTpanH He onpaSAaHbI. 
KpOMe Toro, ycnO*HAeTCA nporpaMMHpoaaHHe HOAyne~. 

AnA HCKn~4eHHR 3Toro HeAOCTaTKa BO Bcex MOAyflR X aaeAeH 6y~ep 
Ha BXOA~ MOAynA MorYT nOCTynaTb ~Mnynbc~ CTa~~OHapHO~ n~60 H~H perHCTp Ha CTapWH~ 6aHT 3anHC~BaeMoro 16-pa3pRAHoro cnOBa 

cnY4aHHO~ nocneAOBaTenbHOCTH . npH COBnaAeHHH KOAa, YCTaHosneH ~ pean l-1 30aaHa c ne4Hanb HaA cxeMa ynpaBneHHR . OopMHpy~aA ABa 
Hor o s per HCTpe~ c 4Hcn oM HMnynbcoB, npOC4 HTaHH~X C4eT 4 HKOM, nocneAoBaTenbH~x CHrHa na 3an~CH AnA MnaAwero H CTapwer o 6aHTOB 
B~AaeTCfl MapKepH~~ CH r Han. TeM caM~M ocy~ec TBnAeTCA B~AeneHHe /pHc . 6/. 
Hy*Horo HMnynbca 101 3 nocn eAoBaTenbHOCTH. CxeMa YCTaHOBKH H CHR THA 6nO KI-1pOBOK B KaHanax npeACTaSflReT 

MaKCHManbHafl 4aCTOTa HMnynbcoB BXOAHOH nocneAoeaTenbHOCTH  c060H AeWH¢paTOp 3 Ha 8 1-1 BoceMb He3 a SI-1C HM~X TpH r repos. BXOA~
2 Mr~. KOTOp~X 4epe3 florH4e CKI-1e sopOTa ynpaBflRCT BXOAOM cTp06HpOSaHI-1R 

So Bcex MOAynflx Ha60pa pea n H30BaHa n po~eAypa Ha 4anbHOH yCTa cOOTs eTcTBy~ero KaHana. anA yC TaHoB KH /HnH CHATHA / 6 nOKI-1pODK H 
HOBKH, no KOTOPOH npH BKn~4eHHH nHTaHHA B KpeHTe /nH60 n pH nOAa  Hcnonb3yeTcA OAHa ~YHK~ I-1A KAMAK F23, npO H3SQAA~aA CMeHY COCTOA 
4e KOMaHA~ KAMAK 112 11 / n poH3BoAHTCA 6noKHpoBKa pa60 Tbi Bcex Ka HHA 6nOKHpOBKH B KaHane. HOMep KQ TopOrO YKa3aH B cy6aApecHOH
Hanos H yCTaHaSJ1HSaeTCA pe~HM ynpaBnReMoH 3aAep*KH . 4aCTH KOMaHA~ KAMAK . Ha BTOPO~ BXOA BOpOT B MOAynRx 5 3 - 8K, fi3H 

Pa36nOK~pOBKa KaHana ocy~ecTBnAeTCR cne~HanbHOH ¢YHK ~ HeH H 6BH nOAaeTCR B~xOA C4eT4 1-1Ka ~2 TpeT be r o 6HC. 
KAMAK c YKa3aHHeM S none cy6aAPeca HOMepa COOTBeTcT9y~~ero Ka  BC AK ~H pa 3 npH BKnC4eHHH nHTaHHfl 3 TOT C4e T41-1 K yCT a Ha snl-1BaeT
Hana. CR s pe*HM 1 / npor paMMH pyeM~~ OAHos H6 paTop/ Ha MaKCHMa n bHyc 

~YHK UHoHanb Hble cxeM~ MOAyneH Ha60pa npH Be AeHbI Ha pHc.2-5 . AnHT enbHOC Tb B~XOAHoro CHrHa na. nOCKon b KY Ha aXOA eLK C4eT4HKa 
CTpYKTypa HX AOC Ta T04Ho HA e HTH4Ha. W2, TaK *e KaK 101 Ha Bc e C4e T4 1-1 KH 6 HC , nOAa~TC A C H rHan~ TaKToBo~ 

B Ka*AOM MOAyne Hcnon b3yeTcR no TPH 6HC - npor paMMHpyeM bi x 4aC TOT~, a Ha BXOA cTp0 6 1-1 pOBaHHA - cTapToB~H CHrHan. TO BTop~e 
TaHMepa THna KP 580 BH53, c xeMbI con pR)t(eHIo1 A WHHbI AaHHblx 6~1 C C BXOA~ s cex BOPOT 6YAYT OTKP~T~ Ha Bce e peMA Afl HTe n bHOC TH Al-1ana 
WH HaMH Ma r HCTpanH KpeHTa . cxeM~ ynpasneH HR 3anHC b~ s 6 HC, AB a 30Ha 3 aAep* KH / n "160 spe He HH 3Kcn03H~HI-1 AnA t",OAY11A 6 BH / . 
n3Y / K155PE3/, c xeMbi Ha 4anbHOH YCTaHoBKH pe )t(H MOB. sXOAHble 101 BbI  BblxoAHble ~OpMl-1pOBa T enH 06ecn e4 HBa~T S03MO~HOC T b pa60T~ Ha CO
xOAHble $OpMHposa TenH , cxeMbi yC TaHo BKH H CHRTHR 6 nOKHPOBKH B Ka rnacoa aHHYC Ha rpY3Ky 5 0 OM, ~cno11b 3yIOT CR YPO BH"" c~ r HanOB I nplo1 -
Hanax. HAT bie AnA KAHAK no nepeAHe H n a Hen lo1 / CTa HAapT lUM/. anA KaCKaAH

nOCTOR HHOe 3anoMHHa~ee YCTPOH CTBO n3 Yl cnY*HT AnA ne pe KOAH poea HHR KaHa110 B no Bxo AaM MOAy neH yCTa HoBneH~ ~OpMHpOBa TenH , 
poeK"" ABOH4 Horo HOMepa Ka Ha na , noc Tyna~~er o no WHHaM AO+A8 Ma npe06pa 3Y~He c ~ rHanw YPOB He H CTa HAa pTa NIH B YPOBHH CH r HanOB 
rHCTpa nH KpeHTa B ynpaDnFIJO~He CH r Hanbl Bbl60pa KpHC Tanna / CSO +CS2 / TpaH3 Hc TopHo- Tpa H3 Hc TOPHOH nOrHKI-1 . 
H KOAbi B~60 P KH C4eT41-1 KO B / AO ,Al / . lIn pOW HB Ka l1 n3Yl A11R scex MOAY n11R y s enH4eHHR AI-1a na30Ha H3MeHe HH R 3aAep*KH AO n ATH ASOH4H~X 
11e~ HAeHT H4HaR . n3Y2 I-1 c no nb 3yeTcR Ka K AeKOAe p ~YH KU HH KAMAK , Ae KaA B MOAy11e 63 H npl-1MeHeHa 6HC MHOrO¢Y~~l-1oHanb Hor o CHHXpOH H-
KpOMe To r o, B He M ~e xpa H~T C ~ KOH C TaH T~ A11 ~ ynpa8nA~~x per~cTpOB . 3Hpy~ero YC TpoHC TBa / MCY/ THna K589Xn~ , BXOA KO TOPOM nocne
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AosaTenbHO nOAKn~4eH K B~XOAY COOTBeTcTBy~ero C4eT 4~Ka B KaHane 

Ip"c . 4/ . ~cnonb30BaH"e 6~e K589Xfl4 B MOAyne G3H n03BOn"nO TaK~e HOAyn b 63H-8K 

nonY4HTb MHHHManbH~H war H3MeHeH~R 3aAep*KH B KaHane 100 HC. 


~YHK4"" KAHAK 

F24 3aAe p~Ka 


oeHOBH~E TEXH~4EeKHE XAPAKTEPHeT~K~ HOAYflE~ F23 - 6 noKHpo BKa/pa36noKHpo BKa KaHanOB 

F16 - 3a nHC b Aa HHblX 


HOAynb 6BO BxoAHoe conpOTH BneHH e 50 OM 

anHTenbHocTb BXOAHOfO CHrHana 100 HC 


BXOAH~e H B~xOAH~e YPOBH~ CHrHanOB COOTBeTcTBy~T CTaHAapTY MHHHManbHblH wa r H3MeHeHHR 3aAe p*KH 100 HC 

Nlli. nHana 30H H3MeHeHHA 3aAep*K H OT 0 AD 99999 

BXOAHoe conpOTHBneHHe 50 OM ~nHTenbHocTb B~XOAHoro CH r Hana 100 HC 

AnHTenbHocTb B~XOAHoro CHrHana 100 HC 3a nHc b AaHHbl X npOH3BOAHTCR no WHHa M WI + W6 

War ~3MeHe HHR 3aAep~KH 1000 HC WHpHHa 6noKa 1 H 

a~ana30H H3MeHeH~R 3aAep~KH OT 0 AD 9,999 MC ~ cnonb3yeMoe n HTaHHe +6 B 

TeMnepaTYPHaA HecTa6HflbHoCTb He xy~e la-Sl oe 
 nOTpe6nReMblH TOK Ha +6 B 1,9 A 
AnHTenbHocTb B~XOAHoro CHrHana 100 HC 

CHrHan Z .c6pac~BaeT TpHrrep~ H yCTaHasnHBaeT 6~C B pe*HM 3aAep~- 3AKJ104EH~E 


K" . 

3anHcb AaHH~X npOH3BOAHTCR no WHHaM WI + W16 ~cnonb 30BaH"e 6He KP580 BH 53 n03BOn"no: 

3aAeHcTBoBaHH~e KOMaHA~ KAMAK: - MaKCHManb HO COKpaTHTb HOMeHKna TY PY MOAyneH, aXOAR~HX B 


F16 - 3an"Cb B 6~e cTaHAapT H~H Ha50 p , 3a C4eT nporpaMMHpyeMocTH ~YHK ~ HH ; 


F23 - 6noKHpoBKa KaHanOB - n0 8b1CHTb TeXH~KO-3 KOHOM~4 eC KHH y po Be Hb MOAyneH no cpaaHeHH~ 


F22 - paCWHpeHHe AHana30Ha 7-ro KaHana C aHanoraMH 3a C4 e T YBenH 4eH~R 4 /t1 Cna Ka HanOB B MOAyne , CH~*eHHR 


F24 - pe*HM 3aAep*KH 3Heprono Tpe5ne HH R ~ ynp~eHHR To no no rlo1 H ne4aTHO~ nnaT~ ~ a T aK~e 


F25 - pe*HM OAHOBH5paTopa eAHHoro cxeMOTe XH H4eCKoro pe we HHR; 

F26 - pe*Io1M IIAemnenb 4aCTOTbl ll • - n08~CHTb TaK~e 8a*H~e 3KcnnyaTaQHOHHble Ka4eCTBa MOAyneH, 


npH BblnonHeHHH nepe4HcneHHblX KOMaHA e MOAyne ¢opM~pyeTcR CHrHan KaK HaA e*HOC Tb ~ YAoQCT 80 8 ~c nonb30 Ba HHH. 

X ~ 1. 
 B n po ~ecce Hc c neAOBa HHR MaKe r OB H Hana AK H MOAyneH M~ y5 e AH 
lll HpHHa 5J10Ka 1 H nl-1Cb, 4 TO HIC KP580 BH5 3: Bbi nonHe HHble 8 KepaMH4 eCKOM Kopnyce , 
~cnonb3yeMoe nHTaHHe +6 B, -6 B HMe~T 60nee BbiCOKHe 4aC TOTH~e xa pa KTe pHCTHK H, 4e M B nnaCTMacco
nOTpefinReMblH TOK 1 ,1 5 A no +6 B SOM Kop nyce. Ta K, Ha n pHMep, 3a n ~C b AB yx 6aHToB B 6~ C B Kepa Mlo1 4ec

KOM Ko pnyce MO* HO npOBOAHTb c I-1H TepB anOM He B 1 MKC, KaK 3TO 
HOAynb 63-8K YKa3aHO B /7/, a C HHTepaan OM B 250 + 300 HC. 4 TO B npHMeHe HHH 

K CTaHAapTY KAMAK n0 3BonHno 5b! OTKa3a TbCR OT 6y¢epHo r o perHC Tpa 
~YHK4"" KAHAK AnR CTapwero 6aHTa H npOBeCTH 3a nHCb weCTHaA~aTHpa3pRAHoro 41-1Cna 

F24 - 3aAep~Ka 3a 1 MKC. 
F23 - 6noKHpoBKa/pa36noKHpoBKa OnblT Hcnonb30BaHH~ 6HC Ks89Xn4 nOKa 3b1SaeT, 4TO 3 Ta YHHse pcanb
F16 - 3anHCb AaHHblX HaR H YA06Ha R B npHMeHeHHH cxeMa, Ha Haw B3 r nRA, 6 b1 na 6b1 ~e 

BxoAHoe conpOTHBneH~e 50 OM 60nee none 3 Ha, ecnH 6b! Io1 Mena BXOAHOH 4eTbipexpa3pRAH~H perHCTp. 
AnHTenbHOCTb BXOAHoro CHfHana 100 HC 
MHHHManbH~~ war H3MeHeHHR 3aAep~KH 1000 HC ABTOPbI ablpa*a~T 6naroAapHocTb r.E.KoponeBoH H A.r . MH ~enbMaxep 
nHana30H H3MeHeHHR 3aAep*KH OT 0 AD 9999 3a pa3pa6oTKY ne4aTH~X nna T 6noKoB. 
nnHTenbHOCTb BXOAHoro CHrHana 100 HC 
3anlo1Cb AaHHbtX np0Io13BOA~TCR no WIo1HaM WI + WI6 fl~TEPATYPA •
llllo1plo1Ha 6nOKa 1 H 
~cnonb3yeMoe nHTaHHe +6 B 1. r ne.6MaH 3.H. "AP . B c6. : TpYA~ VIII BcecQ03Horo COBe~aH"R 
nOTpe5nReMbH1 TOK nlo1TaH/tIR +6 B -1: 1 A. no YCKopHTenRM 3apR*eHHblX 4aCTH~. npOTBHHO , 1982, O~H~ , 

IlY6Ha, 1983, T. 2, c . 304.8 
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rneA5MaH 3 .M., DHnRP H. B. 9-84-528 
HaOop HOAyneH B CTaH~apTe KAMAK Ha OCHose OonbmHX HHTer panbHWX 
cxew AnR CHCTeMW CHHxpoHH9aUKH YCKOPHTenR 

Pa9paOOTaH HaOop MOAyneA B CTaHAapTe KAHAK Ha OCRose 6onb
mHX HHTerpanhH~X cxeM AnS CHCTeMW CHHxpoHH3a~ YCKopHTenR. 
JlHana30H H9MeHeHHJI 9a.n.ep.ex OT 0 AO 9999 /0 + 99999/ c marOM 
perynHpoBKH I MKC 1100 Hc/ . DpKMeHeHHe SHC KP580BH53 n0380

nHnO nOB~cHTb TexHHxo-3KOHoMMNecKHA ypoBeHh MOAyneA no cpaB
HeH~ C aHanoraMH 9a CQeT YBenHQeHHR qHCna KSHanoB B MOAyne, 
CHHXeHHn 3HepronoTpe6ne RKR H ynpomeHHn TonanorHH neqaTHOA 
nnaTbI, a TaKlCe e,[l,HIIOrO cxeHOTeXHH1.J.eCKorO pemeHHJl. 

PaOoT8 B~onHeHa B OT~ene HOB~ MeTO~OB YCKopeHHR OHHH. 

DPe.IJl)HHT O6beAJDIeHHOrO JOICTHTyra JIJlepHwx HCCJle,n.OBaHHA: • .QyI5Ha 1984 

ITepeBoA O.C.BHHorpanoBoA 

Gleibman E.M., Pilar N.B. 9-84-528 
CAMAC Module Family Based on Big Integral Circuits for the 
Accelerator Synchronization System 

The new family of CAHAC modules has been constructed on the 
basis of BIC-memory for the accelerator synchronization system. 
Total scale of range delay is 0 ~9999 with 1 mks step (100 ns). 
The utilization of BIC-memory allowed one to improve t he 
technical economical level of modules ascompared with analogues 
due to increasing the number of module channels, to decrease 
the energy consumption and to simplify the topology of printed 
plate, ciscuit, as well as the single circuit-technical solu
t i on . 

The investigat ion has b een performed at the Department 
of New Acceleration Methods, JINR. 
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