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1 . BBEAEHHE 

6ypHOB pa3BHTMe H WHPOKOe npHMeHeHHB MHOrOKaHanbH~X ABTBKTO

pos 3apHmBHH~X 4aCTM~ CTMMynMpyeT paapa60TKY M COBBpWCHCTBOBa

HMe ycTpo~cTs C4MT~BaHMH M npeo6pasosaHMH AaHH~x. BamH~M yanoM 

8 ~enHX npeo6pa30BaHMH ~M¢p080~ MH¢0pMa~MM HBnHBTCH npMOpMTBT

H~A WM¢paTop. TaKOA WM¢paTop, 8WnonHeHHWA Ha AMCKpeTHWX KOMno

HeHTaX, 6wn paapa6oTaH 8 cepeAMHe 60-x roAos/1-5/. 

TMnM4HaH H4BAKa nOA06Horo WM¢paTopa BKfl~4aeT B ce6H TpMrrep, 

HBCKOflbKO 3flBMBHTOB 11-HE H KOM6MHa4MOHH~A ABOH4H~~ WH¢paTOp. 

B HaCTOHQee speMH 4aCTO MCnOnb3Y~TCH npMOpHTBTH~e WM¢paTop~, 

swnonHeHHwe Ha MHTerpanbH~X MMKpocxeMax ManoA CTeneHH HHTerpa

~HH/6-11/. B pa6oTe/7/ npMBOAHTCH napaMeTp~ npHOPMTeTHoro wM¢

payopa, s~nonHeHHoro Ha TTn-MHKpocxeMax: 4MCno paapHAOB - 256 

M speMH 3aAepmKM CHrHana Ha OAMH paapHA - 7 HC. Pa3ABflBHMB pe

rMCTpa Ha rpynn~ M npMMeHeHMe cxeM CK803Horo nepeHoca noasonMno 

AOsecTM speMH npeo6pasosaHMH OAHOA KOOPAMHaT~ AO 100 He. 

B pa6oTe/8/ OnMCaHa CMCTeMa perMCTpa4MM MH$OpMa4MM, npCAHa3-

Ha4eHHaH AflH perMCTpa~MM AaHHbiX C 16384 npOBOfl04eK, KOTopaH no

CTpOeHa no MOAYnbHOMY npMH4Mny. 
B nOCnBAHBB BpeMH WMPOKO npMMBHH~TCH npMOpHTeTH~e WH¢paTOpW 

KOM6MHa4MOHHOrO TMna B HHTerpanbHOM MCnOnHeHMM. TaKMB MOAYflM 

HMe~T 8 BXOAH~X, 3 MH$OpMa~MOHH~e WHH~. HanM4MB BXOAa paCWHPBHHH 

noasonHeT coaAa8aTb MHoroKaHanbH~e ycTpoAcTsa npeo6paaosaHMH AaH

HWX. 0AHaKO npH 6onbWOM 4MCne BXOA08 /cs~we 50/ MCnOnb30BaHMB 

npMOpMTBTH~X WH¢paTOpOB 8 MHTerpanbHOM HCnOnHBHHH npMBOAMT K yc

nomHBHM~ YCTpOACTBa npeo6pa30BaHHH KOAOB M K Y8BnH4BHM~ BpeMBHM 

pacnpocTpaHeHHH CHrHanos 8 4enHx nepeHoca. YcnomHeHHe annapaTypbl 

npcmAc scero csRaaHo c TeM, 4TO AnH c6poca TpHrrepos perMCTpa, 

Ha KOTOpOM BpeMeHHO XpaHHTCH YHHTapH~A KOA, K BWXOAaM npMOpMTBT

HWX WM¢paTOpOB nOAKn~4aeTCH ABWM¢paTop/12-14/, 4MCfl0 BWXOAOB KO

TOporo paBHO 4MCfly pa3pHAOB perMCTpa. no3TOMY npM 60flbWOM 4MCne 

BXOAOB YCTpOACTBa npeo6paaosaHMH AaHHWX BXOAH~e KaHan~ ABnHTCH 

Ha rpynn~. npM 3TOM AflH CXBMW, o6cnymMBa~QeA KamAY~ rpynny, Tpe-

6yeTCH ABWM¢paTop M AOnOflHMTBflbHaH MH¢0pMa4MH AnH KOAMPOBaHMH 
HOMepos rpynn. 

B AaHHoA pa6oTe npeAnaraeTCH 6onee 3¢¢eKTMBHbiA cnoco6 npeo6-

paaosaHMH YHMTapHOrO KOAa B ABOM4HW~. 0CHOBH~e OC06BHHOCTM npeA

naraeMOrO yCTpO~CTBa 3aKn~4a~TCH B CnBAY~QeM. 

HesaBMCMMO OT 4MCna nposon04BK B KaMepe BXOAHWB KaHan~ He 

ABflHTCH Ha rpynnw. ApyrMMM cnosaMM, 4Mcno pa3PHAOB Ha B~XOAe 
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YCTpO~CTBa, KO.TOPble npe{\CTaBJlRIOT KOOp{\VIHaTy cpa6oTaswei1 nposo

Jl04KVI, onpe{\eJlReTCR Vl3 COOTHOWeHVIR: N ~ log2n, rAe n - 4VICJ10 

npOBOJl04eK B KaMepe. 
B ycTpo~cTBe npVIHRT aCVIHXPOHHbl~ cnoco6 ynpaeneHVIR AilR BHyT

peHHe~ CVIHXpOHV13aJ.IVIVI VI {\Ill'! CTp06VIpOBaHVIR {\aHHbiX Ha BbiXO{\e. 3TO 

3Ha4VIT, 4TO AilR 3anycKa YCTpOi1CTBa He3aBVICVIMO OT 4VICJla cpa6oTas

LUJ.1X npOBOil04eK {\OCTaT04HO nO{\aTb 0{\J.1H CJ.1rHaJl "nycK11
• Cne{\yeT 

OTMeTVITb, 4TO aCJ.1HXPOHH~~ cnoco6 o6pa60TKJ.1 {\aHH~X HaWeJl npVIMe

HeHJ.1e B CMCTeMe npOJ.IeCCOpH~X MO{\yJleA, npe{IHa3Ha4eHH~X {\JlR $V13J.1-

4eCKVIX 3KCnepVJMeHTOB/J5/. 

2. EflOK-CXEMA YCTPO~CTBA 

Ha PVIC.1 npVJBe{\eHa 6JlOK-CXeMa ycTpOi1CTBa, KOTOpaR VIM~eT 256 

BXOAOB M 8 B~XOAOB. BxoA~ npoHyMepoeaH~ o,- 0 AD 255 1-1 ycnoeHo 

paa{leneH~ Ha 16 rpynn. B cso10 04epe{lb, rpynn~ ~t~MeiOT HOMepa OT 

0 AO 15. Y cTpoAcTeo BKJ1104aeT s ce6R 16 ex eM Hnvt 0 .;.15 ,. Ka>KAaR 

1113 KOTOPbiX VIMeeT 16 BXOAOB; 32 Tp~t~rrepa TO +T31; 16 MYJlbTIIInJleK

copoB KnQ +Kn 15, Ka>K{\biH 1113 KOTOpbiX VIMeeT no 16 MH¢OpMaJ.IVIOHHbiX 

BXO{\OB; {\Be rpynnbl npVJOpMTeTHbiX WVI¢paTOpOB nUJ1 +nUJ2 VI nW3 ..;fJUJ4; 

ABa AeWIII¢paTopa DC! VI DC2; ABYXBXOAOB~e 3JleMeHT~ vtnvt 111 3IleMeHT 

3a{lep>KKVI. 
Cne{lyeT OTMeTVITb, 4TO o6be{IVIHeHVIe HeCKOJlbKVIX cVJrHanos Ha 

BXO{\e BblnOJlHReTCR Henocpe{\CTBeHHO Ha yCVIJlVITeJlRX, n03TOMY MHOro

BXO{\OBble 3JleMeHTbl Vlfl!-1 {\IlR {\aHHOrO YCTpOi1CTBa He RBJlRIOTCR xapaK

TepHbiMIII. 
AaHHwe OT BXOAHOro perV~cTpa /Ha PVIC.1 He noKa3aH/ O{IHOBpeMeH

HO nOCTynaJOT Ha CXeM~ V!flV! J.1 Ha VIH¢0pMaJ.IVIOHH~e BXO{\W MyJlbTVInJleK

COpOB. AnR onpe{leneHHOCTVI AOnycTMM, 4TO cpa6oTana nposono4Ka, 

VIMeiOII\aR KOOPAMHaTy 3410=001 000102 /Mna{lwVIA pa3PR/1 cnpasa/. 3To 

3Ha4111T, 4TO B nepsoA rpynne BXO{IOB cpa6oTana nepsaR npoBOJl04Ka. 

B 3TOM cny4ae cVIrHan c BbiXOAa cxeMbl vtnvt1 nocTynaeT Ha BXOA TpV~r

repa T1 •VI yCTaHaBJlJ.18aeT ero 8 COCTORHVIe JlOrlll4eCKO~ e{\VIHVIJ.Ibl. noc

Jle no{\a4J.1 ClllrHana "nycK11 Ha VIH¢0pMa4J.10HHbiX 8biXO{\aX npVJOpiiiTeTHbiX 

WVI¢paTOP08 1-2 8Wpa6aT~8aeTCR {\80V14H~H KO{\ 0010, KOTOp~H npe{\

CTaBJlReT co6oi1 CTapwVIe pa3pR{\bl KOOp{\MHaTbl cpa60Ta8weR npOBOJ104K~I 

1111111 HqMep YCI108HOi1 rpynnbl, 8 KOTOpOA VIMeeTCR XOTR 6bl 0{\Ha JlOrVJ-

4ecKaR e{\VIHVIJ.Ia. B Ka4eCTBe npVIOpVITeTHOrO WVI¢paTopa 8 {\aHHOH CXeMe 

J.1CnOJlb3yeTCR MVIKPOCXeMa SN74!48, B KOTOPOH nOMVIMO Tpex VIH¢0pMa

J.IIIIOHHbiX 8X0{\08 Ill 80CbMVI 8b1X0{\08 VIMeeTCR ell\e ynpa8Jl.RIOII\11A 8XO{\ {\JlR 

no{la4VI cVJrHana pa3peweHVIR pa6oTw wVI¢paTopa VI {18a ynpa8JlRIOli\VIX 8~

XO{Ia GS VI E0 • Ha 8~XOAe GS npVIcyTcTsyeT HVI3KMi1 yposeHb HanpRme

HVIR B Te48HJ.18 BpeMeHVI, nOKa Ha ero 8XO{\aX VJMeiOTCR {\aHHWe J.1 CVIrHaJl 

pa3peweHVIR pa6oT~ •. VIMnyJlbC Ha B~XO{\e E0 ClllrHaJ1J.13VIpyeT 0 KOH4e pa-

60Tbl WVI¢paTopa. BbiXOA E0 VI BXO{\ ''P a3peweHVIe pa60Tbl11 WM¢paTopa, 

KpoMe Toro, VJCnOJlb3yJOTCR AllR nocne{lo8aTellbHoro coe{IVIHeHVIR aHano-

rVI4H~x MVIKpocxeM. Aanee KOA 0010 no{laeTCR Ha a{lpecH~e BXOAW 
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PHc.I. BnoK-cxeMa ycTpOHCTBa. 

MYllbTVInneKcopos, VI s pe3ynbTaTe c BbiXO{Ia MynbTVInneKcopa Knl Ha 

Tp111rrep T17 nocTynaeT CVIrHan norVJ4ecKoi1 e{IVJHMJ.IW. CVJrHan c 8WXO{Ia 

GS 4epe3 3JleMeHT 3a{lep>KKVI nocTynaeT Ha 8XOA "Pa3peweHVJe pa6oTbl 11 

rpynnw np~OpVITeTHWX WJ.1¢paTopOB 3-4, J.1 Ha VIX VIH¢0pMaJ.IVIOHH~X 8W

XO{\aX ¢OpMV1pyeTCR KO{\ 001 0, KOTOpbiA C08MeCT-<-lO C KO{\OM HOMepa 

rpynnw o6pa3ye,- 8-pa3pRAH~i1 KOA HOMepa cpa6oTa8weA nposono4KVI, 

T.e. KOA 00100010. C~t~rHan c swxo11a GS npVJOpiiiTeTHwx WVI¢paTopo8 

3-4 VICnOJlb3yeTCR {\JlR CTp06VJpOBaHHR {\aHHbiX Ha 8biXO{\HOi1 pen1CTp, 
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a 11MnynbC C B~XOAa E0 nocTynaeT Ha BXOA CTp0611pOBaHI1R AeWI1~pa
TOpa DC 1. B peaynbTaTe Ha ero nepsoM BbiXOAe noRBnfleTCfl c11rHan, 
KOTOPbli-1 ycTaHasn11saeT B cocTOfiHI1e "O" Tpl1rrep Tl. Aanee Ha Bbi
XOAe E] Bblpa6aTbiBaeTCfl C11rHan 11 KOHe1..1 npeo6pa3osaHI1fl 11

, 11 Ha 3TOM 
1..111Kn pa60Tbl ycTpOHCTBa 3aKaH411BaeTCfl, TaK KaK Ha BXOAaX ycTpoi-\

CTBa OTCyTCTByeT 11H~OpMal..ll1fl. 

3. nP~HU~nHAnbHA~ CXEMA 

Ha p11c.2 np11seAeHa 6onee AeTanbHafl cxeMa ycTpoi-\cTsa, HO B oT

nl1411e OT cxeM~,M306pameHHOH Ha p11c.l ,B HeH 11CKn~4eH~ MynbTI1nneK
COp~ 11 yp11rrep~ TO-T31. Pa6oTa cxeM~ 11nn~cTp11pyeTcfl TaKme c no
MO~b~ BpeMeHHOH AMarpaMM~, M306pameHHOi-\ Ha p11c.3. np11 ~aCCMOTpe

H11M speMeHM WM~pa1..11111 OAHOA KOOPAMHaT~ 6yAeM MCXOAMTb M3 Toro, 
4TO s ycTpoAcTBe 11cnonbay~TCfl TTn-MMKpocxeM~. TaK, npMopi1TeTH~A 

w11¢paTop, aneMeHT H-HE, AeWM~paTop 11 MynbTI1nneKcop MMe~T cneAy~
~11e 3aAepmK11: 15 HC, 12 HC, 25 HC M 30 HC COOTBeTCTBeHHO. BpeMfl 
ycTaHOBKM TpMrrepa TMna K131TM2 paBHO 12 HC. 

Anfl onpeAeneHHOCTI1 npeAnonomMM, 4TO s nepsoA rpynne BXOAOB 
cpa6oTanM 18-H M 20-H nposono4KM, a so sTopoA rpynne - 34-H M 

36- fl npOBOn04KM, 4TO COOT BeTCTByeT ABOI14HbiM KOAaM 0001 001 0, 
00010100, 00100010 M 00100100 COOTBeTCTBeHHO. 0TC4eT speMeHI1 Ha 

PI1C.3 npOI13BOAMTCfl OT MOMeHTa nOHBneH11fl HM3KOrO ypOBHfl Hanpflme
H11fl Ha sxoAe X. Ao nocTynneHMfl 3Toro CMrHana TpMrrep~ T1 11 T2 
ycTaHaBni1Ba~TCfl B COCTOfiHI1e nOrM4eCKOA eA11HI11..1bl CMrHanaMM, nOcTy

na~~I1MM C B~XOAOB COOTBeTCT~Y~~MX MM CXeM ~n~. nocne nOAa4M Cl1r

Hana "nycK11 B3BOA11TCfl TpMrrep T32 11 paapewaeTCfl pq6oTa npi10PI1TeT
HbiX W11¢paTOpOB 1-2, KOTOpble COeA11HeHbl nocneAOBaTenbHO C 1..1enb~ 

pacw11peHI1fl 411Cna BXOAOB C 8 AO 16. 4epe3 100 HC Ha BXOAaX AeWM~
paTOpa DCJ ~OpMI1pyeTCfl KOA 0001, KOTOpbiA OAHOBpeMeHHO nocTynaeT 
Ha aApeCHble BXOAbl MynbTI1nneKCOpOB. 3aAepmKa 1 He06XOAI1Ma Anfl TO
re, 4T06~ cornacosaTb so speMeHM npi1XOA c11rHana aanycKa n~110pi1-

TeTHoro WM~paTopa 3 11 MOMeHT 3ani1CM AaHH~X Ha Tp11rrep~ T16-T31. 
Kpo~e Toro, . c11rHan c BbiXOAa aneMeHTa ~n~ 1 aanycKaeT OAHOBI16paTop 

OB, MMnynbCbl C BbiXOAa KOTOporo noAa~TCfl Ha BXOA CTp06!-ipOBaHI1fl 
MynbTI1nneKCOpOB. nocne yCTaHOBKI-1 B COCTOfiHI1e 11 111 TpMrrepOB T17 

M T18 Ha BXOA 5 npi10PI1TeTHOro Wl1~paTopa npi1XOA11T pa3pewa~~I1A Cl1r

Han. B peaynbTaTe Ha BXOAaX Aewl1~paTopa DC2 ~opMI1pyeTCfl KOA 0010, 
KOTOp~A COBMeCTHO C KOAOM, C~OpMI1pOBaHH~M Ha BXOAaX AeWI1~paTopa 
DCJ, paccMaTpi1BaeTCfl KaK 8-pa3pfiAH~A ABOI14H~A KOA KOOPA11HaT~. 
cpa6oTasweA nposono4KI1. PacC411TaeM speMH, Heo6XOAI1MOe Anfl npeo6-
paaosaH11fl 11H~OpMal..ll111 o6 OAHOA KOOPA11HaTe s npeAenax OAHOH rpynn~ 

BXOAOB. 
KoA HOMepa rpynn~ Ha BXOAe AeWI1~paTopa DCJ nocne npi1XOAa Cl1r

Hana "nycK" c~opMI1pyeTCfl aa speMH, pasHoe 12 + 15 + 12 -.:::.40 He. 
nocne ~OpMI1poBaHI1fl KOAa HOMepa rpynn~ Ha BXOAe AeW!-l~paTOpa 

DCI KOA Ha BXOAe AeW11~paTopa DC2, COOTBeTCTBY~~I1A HOMepy cpa6o-
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PHc. 2. IIpHHJJ;HrrHaJibHaH cxeMa ycTpoilcTBa: I - BXO,IJ;bi 

OT perHcTpa TO -¥I IS; II - Bxop;bi OT perHcTpa Tl6 +T31 ; 

III - BbiXO,IJ;bi p;JIH c6p9ca TpHrrepoB TO+T IS; IV - BbiXO,IJ;bi 

,IJ;JIH c6poca TpHrrepoB TI6+T31. 
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PHc.3. BpeMeHHaH gHarpaMMa 
pa6oTw ycTpoAcTBa. 

Taswe~ nposono4KH s rpynne, 
e$OpMHpyeTea 4epe3 80 He.B 3TO 
BpeMH BXOAHT eneAYO~He KOMnO
HeHT~: aaAepmKa s ~enHx yeHne
HHH aApeeH~X BXOAOB MynbTHnneK
eopOB H BXOAa eTp06HpOBaHHH -
20 He; speMH 3aAepmKH B MynbTH
nneKe0pax - 25 He; speMH yeTa
HOBKH TpHrrepoa T17 H T18 a eo
eTOHHHe 11 111 

- 12 He, 3aAepmKa 
B npHOPHTeTHOM WH$paTope 3 -
12 He ~ aaAepmKa a 3neMeHTax 
11Jll1 - 12 He. 

4epea 25 He noene aaaepweHHH 
$OpMHPOBaHHH KOAa Ha B~XOAaX 

GHFE Bblpa6aTbtBaeTCH HMnyn be ·N, 
KOTOpbl~ paapewaeT pa6oTy AeWH$
paTopa DC2. Aanee 4epea 25 He 
HMnynbe, noeTynao~H~ e nepaoro 

BbiXOAa AeWH$paTopa DC2, yeTaHaBJlHBaeT B 11 011 TpHrrep T17. noene 
3Toro 4epea 27 He Ha sxoAe AewH$paTopa DC2 e$opM~pyeTeH KOA 
0100, KOTOp~~ eOBMeeTHO e KOAOM 0001 o6paayeT 8-pa3PHAH~~ KOA 
eneAyo~e~ no nopHAKY epa6oTaswe~ nposon04K~ s nepso~ rpynne. 

TaK~M o6paaoM, sTopaH KOOPAHHaTa epa6oTaswe~ nposono4KH e¢op
MHpyeTeH 4epe3 95 H~ noene B~pa60TKH nep;o~ KOOPAHHaT~. BenH4HHa 
3neMeHTa aaAepmKH eoeTaBnHeT npHMepHo 30 He. noene npeo6paao8a
HHH KOAa BTOpO~ KOOPAHHaTbl, 3a¢HKeHp08aHHO~ 8 nepBO~ rpyrine BXO
AOB, H yeTaHo8KH TpHrrepa T18 8 "0" Ha BbiXOAe Eo2 Bbtpa6aTbtBaeTeH 
eHrHan "KoHe~ npeo6pa30BaHHH 11

, KOTOpbl~ noene HH8epTHpOBaHHH no
eTynaeT Ha 8XOA 3neMeHTa 112. Ha BbiXOAe TpHrrepa T33 ¢opMHpyeTeH 
HMnynbe, AnHTenbHOeTb KOTOporo pasHa BpeMeHH WH¢pa~HH OAHO~ KOOp
AMHaT~ s rpynne. 11Mnynbe e B~XOAa 3neMeHTa 112 noeTynaeT Ha BXOA 
"C6poe" OAHOBH6paTopa OB M Ha BXOA paapeweHMH pa6oTbl AewwppaTopa 
DC1. B peaynbTaTe Ha nepsoM B~XOAe 3Tpro AewM¢paTopa a~pa6aT~aa
eTeH MMnynbe, K(:>TOpbl~ e6paebiBaeT B eoeTOHHMe 11 011 TpMrrep Tl. no
Aa4a MMnynbea Ha BXOA "C6poe" OAHOBM6paTopa OB HeOOXOAMMa AnH 
Toro, 4To6~ o6eene4MTb MOAYnH~MO eHrHana Ha ero B~XOAe. CMrHan~ 

e BbiXOAa OAHOBM6paTopa Menonb3YOTeH AnH eTp06MpOBaHMH AaHHbiX Ha 
D-TpMrrep~ T15-T31. Ha 3TOM ~MKn npeo6paaoaaHMH AaHH~x, aaperHeT
pMposaHH~X B nepBO~ rpynne, 3aKaH4MBaeTeH M Ha4MHaeTeH 3Tan WH$
pa~MH YHMTapHOrO KOAa, COAepma~eroeH BO BTOpO~ rpynne. BenH4MHa 
3aAepmKM eMrHanOB npH nepeXOAe WM¢pa~MM OT OAHO~ rpynnbl BXOAOB 
Ha APYryo rpynny eoeTaBnHeT npMMepHO 100 He. 

B eoOTBeTeTBHM e B~WeHanomeHH~M, nonb3YHCb BpeMeHHO~ AHarpaM
MO~, HeTPYAHO paeeMOTpeTb pa6oTy ycTpO~eTBa B ~HKne npeo6pa30Ba
HMH AaHH~X, aaperMeTpMpOB~HH~X BO BTOpO~ rpynne BXOAOB. noene 
yeTaHOBKM B eoeTOHHMe 11 011 TpMrrepa T2 Ha BbiXOAe E02 ~blpa6aTbiBa
eTC.A MMnynbe, C nOMO~bO KOTOporo yeTaHaBnMBaOTeR B 11 011 TpMrrepbl 
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T32 M T33, H Ha 3TOM npo~ece wM¢pa~HM AaHHbiX, eoAepma~MXe.A so 
BXOAHOM perMeTpe, aasepwaeTeH. TaKMM o6paaoM, noene noAa4M eMr
Hana "nycK11 YCTpO~el'BO pa6oTaeT B 6e3TaKTOBOM aeMHXpOHHOM pemH
Me, 4TO n03BOnHeT MaKeMManbHO MCnOnb30BaTb 6~eTpOAe~eTBMe MpH
MeH.AeMbiX MMKpoexeM M noBbteMTb HaAemHoeTb pa6oTbl ycTpo~cTaa. AnH 
COrnaeosaHHH BO speMeHH pa6oT~ OTAenbH~X eXeM B ycTpO~eTBO BBe
AeH~ 3neMeHT~ aaAepmKM. B Ka4eeTse 3neMeHTOB aaAepmKM Menonb
ayoTeH 3neMeHTbl nma HE. EenM An.A noeTpoeHM.A yeTpo~eTsa Henonb
aosaTb TTJl-MMKpocxeMbl, TO s epeAHeM speM.A wM¢pa~HH OAHO~ Koop
AMHaT~ BHYTPH rpynn~ He 6yAeT npeB~WaTb 100 HC.EenM Menonb30BaTb 
MMKpOeXeMbl e AMOAaMM WOTTKM, TO 6bteTpOAe~eTBMe yeTpO~eTsa ":)OmHO 
nos~cHTb a TPM paaa. EenM me npMMeHMTb MMKpoexeM~ 500-~ eepMM, 
TO BpeMH npeo6paaosaHH.A MOmHO COKpaTMTb Ha MOP.AAOK. 

3KOHOMM4HOeTb npeAnaraeMOrO ycTpO~eTBa AOeTHrHyTa npemAe Bee
ro 6naroAaP.A sseAeHMO rpynnbl MynbTMnneKeopos. B peaynbTaTe Tpe-
6yeMoe KOnM4eeT80 BXOAOB npMOpMTeTH~X WM¢paTOp08 M AeWM¢paTOpOB 
OnpeAen.AeTe.A M3 eOOTHOWeHM.A m = 2 jn, rAe n - 4Meno BXOAOB B 
yeTpO~CTBe. npM4eM e y8enM4eHMeM n BenM4MHa m paeTeT He3Ha4M
TenbHO. B Ta6nM~e npMBeAeHbl AaHHbte, xapaKTepHayo~Me Heo6XOAMMoe 
KOnH4eeTBO MMKpOeXeM/ 16/ B 3aBHeHMOeTM OT BenH4HHbl n. 

Ta6nHu;a 

--
KonHtJ:eCTBO BXOAOB n 

THII MHKpo- 256 51.2 1024 2048 4096 
cxeMbi 

. 
SN74148 4 5 6 7 8 

K155TM2 18 26 34 50 66 

Kl55KIII 16 24 32 48 56 

Kl55H,U3 2 3 4 6 8 

Kl55Jllil 10 14 20 26 34 

K155J1Hl 5 5 5 5 5 

KI55Ar3 

K155JIA3 2 2 2 2 2 

4. BOnPOC~ AI1ArHOCTI1K11 

B HaeTO.A~ee speM.A aonpocaM AHarHoeTMKM AeTeKTopos M 3neKTpoH
Ho~ annapaTyp~ YAen.AeTc.A cepbeaHo~ BHHMaHMe. An.A KOHTpon.A pa6o
Tbl KaHanos e4MTbiBaHM.A B MnK Ha KaTOAHYO nnoeKOeTb nOAaeTe.A 06~M~ 

eHrHan H B~nOnH.AeTe.A e4HT~BaHMe AaHH~X no seeM KaHanaM. no HanH-
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PHc.4. CxeMa HHBepTHpoBaHHH AaHHb~ 

c noMO~biD nonycyMMaTopoB. 

41.1~ Hyne~ 8 COOTBeTCTBy~~HX KaHanaX 

onpeAenR~T HeHcnpasH~e noaH~MH. TaKa~ 

MeTOA AHarHOCTHKH HMeeT TOr HeAOCTa

TOK, 4TO, KaK npas1.1no, KOnH4eCTBO 

HeMCnpaBH~X KaHanos cy~eCTBeHHO MeHb

We, HemenM MCnpaBHbiX, M np1.1 6onbWOM 

4MCne KaHanOB C4HT~BaHHR B naMRTb 

3BM sanHC~BaeTCR MHoro H36~T04HOR 

MH$OpMa~HM. KpoMe Toro, B03HMKa~T 

TPYAHOC~H B pa6oTe cne4HanH3MpOBaH

H~Xnp04eCcopoB,MCnOnb3YeM~X AflR on

peAeneHHR AnMHbl KnacTepos. B cny4ae 

KOHTpOnR MO}f{HO npeABapMTenbHO MHBep

THpOBaTb BXOAHWe AaHHWe, OAHaKO np1.1 

6onbWMX n Tpe6yeTCR MHOrO 3neMeHTOB 

THna H+HE. B npeAnaraeMOM ycTpoRcTse 

AMarHOCTHKa HeMCnpaBHWX KaHanos cy

~eCT~eHHO ynpo~aeTCR, TaK KaK HHBep-

THpOBaHMe BXOAH~X AaHH~X AOCTaT04HO BWnOnHRTb Ha BXOAaX TpHrre

POB T16-T31 /eM. p1.1c.l/, KaK 3TO noKasaHo Ha pHc.4, rAe AaHH~e 

4~pe3 nonycyMMaTOpW 3anMCWBa~TCR Ha perHCTp, COCTOR~M~ 1.13 Tpex 

D-TpMrrepos. B pa6o4eM pe>KMMe Ha BXOA "KoHTponb 11 noAaeTCfl HM3-

KMH yposeHb Hanpf!meHMR 1.1 AaHH~e saHOCf!TCR Ha berHcTp s npRMOM 

KOAe. B pem1.1Me AHarHOCTHKH Ha BXOA 11 KOHTponb 11 noAaeTCf! BbiCOKMR 

yposeHb HanpRmeHHR M Ha perHCTP. 3aHOCMTCR HHBepCHWH KOA. EcnM 

AOnyCTMTb, 4TO KOnM4eCTBO HeHcnpaBHWX KaHanoB ropa3AO MeHbWe, 

4eM MCnpaBH~X, TO npM WH$pa41.11.1 KOOPAMHaT Ha cne4HanM3MPOBBHH~R 

npo~eccop HflM B naMRTb 3BM 38nMCbiB8~TCR TOnbKO KOOPAHHBTbl He

HCnpaBH~X KaHanos. Ecn1.1 me, Hao6opoT, 4Mcno HeMcnpaBH~X KaHanos 

QyAeT 60nbWe, 4eM pa6oTa~~HX, TO 3TO 3Ha4MT, 4TO MHOrOKBHBnbHaf! 

CHCTeMa C4HTbiB8HMfl B np11H41.1ne HeMcnpaBHa, TaK KBK npM 3TOM 6yAeT 

C41.1TbiBaTbCR 6onbWOe KOnH4eCTBO AaHHbiX. 

5. nAPAMETPbl 6JlOKA 

Ha ocHose paccMoTpeHHoro cnoco6a npeo6pasosaHMR yHHTapHoro 

KOAa B ABOM4Hb1H KOA 6bln paspa6oTaH 6noK B CTaHAapTe KAMAK, o6-

~HH BHA KOToporo npMBeAeH Ha p1.1c.5. Ha 3aAHeH naHenH 6noKa pac

nonomeHbl ABa AOnonHMTenbHbiX 32-KOHTaKTHbiX BXOAHbiX pasbeMa · onOK 

MMeeT cneAy~~He napaMeTp~: 

8' 

4Hcno BXOAOB 
4Hcno BbiXOAOB 
BXOAHble 1.1 BbiXOAHble ypOBHM 

256 
- 8 
- TTJl 

i 
i. 

{ 
I 
! 

,. 
I 

' 
} 
I 

l 
I 
l 
' < 

' 
~~ 
{ 
J. 
tt 

1. 

2. 
3. 
4. 
5. 
6. 

CpeAHee speMR npeo6pasosaHHR 

OAHOR K00PAMH8Tbl 
KonM4ecTso MHKpocxeM ManoR 

1.1 CpeAHe~ CTeneHM MHTerpa~I1M 

noTpe6nReMaR MO~HOCJb 

PHc.5. 06~HH BHA 6JIOKa. 

JlHTEPATYPA 

- 100 HC 

- 65 
+6 B/3A 
1.1 -6B/0, 1A. 

HHKMT~K H.M. ABTopcKoe cBHAeTenbcTBo ~85559 oT 5.10.1965 r. 

6~nn.OHnOT3, 1966, W17, c.93. 

HHKMT~K H.M. nT3, 1967, ~3. c.194. 

HMKMT~K H.M. OH~H, 1'1-3863, Ay6Ha, 1968. 

6apa6aw Jl.C. 1.1 AP· nT3, 1969, W4, c.194. 

rpa4eB A.r. OH~H, 10-4056, Ay6Ha, 1968. 

Bevington P.R., Leskovec R.A. IEEE Trans.on Nucl .Sci., 

1978, vol.NS-25, No.1, p.720-721. 
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10. Kirsten F.A. LBL Berkeley Engineering Note EET-1353, 1970. 
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C.B.~Ky6oacKoro/. "Cos. paAHp", M., 1979. 

PyKonMCb nocTynHna a M3AaTenbCKH~ OTAen 
25 HORfipR 1982 roAa. 

l 

HET nM nPOBEROB B BAWER BHBRHOTEKE? 

Bbl MolKere no.nytJHTb no not~re nepe'IHc.neHJ:nlle HHJKe KHIIrH, 

ec.nH OHM ue 6bl.nll 3aKa3aHbl pauee. 

A13-11182 

A17~11490 

A6-11574 

A3-11787 

A13-11807 

A1,2-12036 

A1,2-12450 

Ali-B0-13 

A4-80-271 

A4-80-385 

AZ-81-543 

/110,11-81-622 

A1,2-81-728 

A17-81-758 

A1,2-82-27 

P18-82-117 

TPYAW IX HemAYHapoAHOro CHMn03HyMa no RAePHO~ sneKT
pOHHKe. BapHa, 1977. 

TPYAW HemAYHaPOAHOro cHMn03HyMa no H36paHHWM npoone
MaM cTaTHCTH4ecKo~ MexaHHKH. AY6Ha, 1977. 

C6opHHK aHHOTaqHH XV coa~aHHA no AACPHO~ cneKTpoco<o
nHH H TCOPHH RApa. AY6Ha, 1978. 

TPYAW III He•AYHapOAHO~ wo<onw no He~TpOHHO~ ~3HKe. 
AnywTa, 1978. 

TPYAW III H~tAYHapoAHOro coae~aHHR no nponopqHOHanb
HWM H APC~$03WM KaMepaM •. AY6Ha, 1978. 

TPYAW VI Bcecoi03HOro coaet~aHHR no ycKOpHTenRM aapR
*CHHWX 4BCTHq. AY6Ha, 1978 /2 TOMa/ 

TPYAW V HemAYHapOAHOro ceMHHapa no npo6neMaM $H3HKH 
awcoKHX sHeprH~. AY6tta, 1978 

TpyAw XII H~AYHapoAHOH wo<onw MOnOAWX y4eHWX riD ~H3MKe 

BWCOKMX 3HeprH~. npHMOPCKO, HP6, 1978. 

TPYAW VII Bcecoi03HOro coae~aHHA no yco<opHTenRM sapA
*CHHWX 4BCTH~, AY6Ha, 1980 /2 ToMa/ 

TPYAW pa604ero coae~aHHR no CHCTeMaM H MCTOAaM 
aHanHTH4eCKHX BW4HcnCHH~ Ha 3BH H HX npHMCHCHHIO 
a TeopeTH4eCKO~ ~M3HKe, AY6Ha, 1979 

TPYAW HemAYttapoAHOH t<OHCI>epeHIIHH no npo6neMaM 
Heco<OnbKHX Ten a RACPHOH ~"3Ht<e. AY6Ha, 1979. 

TPYAW He*AYHaPOAHOH wKonw no CTPYKType RApa. 
AnywTa, 1980. 

TPYAW VI Heli<AYHapOAHOro coae~aHHR no npo6neMaM KBaH
TOBOH TeopHI1 nonA. AnywTa, 1981 

TPYAW He*AYHaPOAHOro coae~aHHR no·npo6neMaM MaTeMaTw-
4eco<oro MOACnHpOBaHHR D RACPHO-~H3H4CCKHX HCCneAOBa
HHRX. AY6Ha, 1980 

TPYAW VI Meli<AYHapoAHOro ceMHHapa no npooneMaM ~~3~KH 
BbiCOKHX 3HeprHH. Ay6Ha, 1981. 

TPYAW I I He*AYHapOAHoro CHMnoawyMa no wa6paHHWM 
npooneMaM cTaTHCTH4eco<o~ MexaHHt<H. AY6Ha, 1981. 

TpyA~ He•AYHaPOAHOro cHMnoawyMa no nonRpH3aUHOHHWM 
neneH~AM a $H3HKe a~cOKHX sHeprw~. Ay6Ha, 1981. 

TPYA~ IV coae~aHHA no wcnonb30BaHH~ HOBWX RAepHo
~H3H4CCKHX MCTOAOB A"R peweHHR Hay4HO-TeXHH4CCI<HX 
H HaPOAHOX03RHCTBCHHbiX saAa4. AY6Ha, 1981. 
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3 p, 20 K. 
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3aKa3bl na ynoMl!HYTble KHHrH Moryr 6b1Th nanpasneHbl no .anpecy: 
101000 MocJma, rnanno'ITaMT, n/ll 79 

HsnaTeJibCKHA OTAeJI 06~enHHeHHOro HHCTHTYTa ll):{ePHbiX IICCJieAOBaHHA 
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TEMATW:IECKHE KATErOPIDt llYBJIHKAUHft 

OB~E~HHOrO KHCTMTYTA ~PHYX 
HCCJIE,llOBAlrnR 

HH.neKc TeMaTMKa 

1. 3KcnepHMeHTanbHa~ ~3HKa BWCOKHX 3HeprH~ 

2. TeopeTH4eCKaR $H3HKa BWCOKHX 3HeprH~ 

3. 3KCnepHMeHTanbHaR He~TpOHHa~ ~3HKa 

4. TeopeTH4ecKaR ~3HKa HH3KHX 3HeprH~ 

5. MaTeMaTHKa 

6. ~AepHaR cneKTpOCKOnHR H paAHOXHMHR 

7. $H3HKa TR*enWX HOHOB 

8. KpHoreHHKa 

9. YcKOPHTenH 

10. AeTOMaTH3a~HR o6pa6oTKH 3KcnepHMeHTanbHWX 

AaHHWX 

11. Bw4HcnHTenbHaR MaTeMaTHKa H TexHHKa 

12. XHMHR 

13. TexHHKa $H3H4ecKoro 3KcnepHM~HTa 

14. HccneAOBaHHR TBepAWX Ten H *HAKOCTe~ 
RAepHWMH MeTOAaMH 

15. 3KcnepHMeHTanbHaR ~3HKa RAePHWX peaK~HM 
npH HH3KHX 3HeprHRX 

16. Ao3HMeTPHR H $H3HKa aa~HTW 

17. TeopH~ KOHAeHCHPOBaHHOrO COCTORHHR 

18. Hcnonb30BaHHe ~eaynbTaTOB H MeTOAOB 
$YHAaMeHTanbHWX $H3H4eCKHX HCCneAOBaHHH 
B CMe*HWX o6naCTRX HayKH H TeXHHKH 

19. 6HO$H3HKa 

t 
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\ 
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HHKHTJOK H.M., CaMoilllon B.H., IIIJOccnep P. Pl 1-82-803 
YcTpOHCTBO .z+II.!I npeoopa30BaHH.!I YHHTapnoro KOp;a B ,D;BOH'lHbiH 
C aCHHXpOHHblM CIIOCOOOM ynpaBJieHH.!I 

OnHcano ycTpofrcTBO .z+IT.!I npeoopasonaHH.!I YHHTapnoro Kop;a 
B /];BOH'lHbll C aCHHXPOHHbll>! CIIOCOOOM )tilpaBJieHIUI, HMe!OJllee 256 Bxo
p;OB H 8 BbiXop;on. BpeMH rrpeo6pasoBaHH.!I op;no:H: Koopp;HHaTbi ne 
upeBbDJiaeT I 00 nc, ecnH HcrroJib30BaTb o6b!'lHbie TTJ1-HHKpocxeMbJ. 
Ilp'ep;naraeMOe ycTpOHC'rBO OTJIH<raeTC.!I npOCTOTOH H 3KOHOMHTiHOCTb!O 
H MOlKeT Obl'l'b HCIIOJlb30BaHO /];Jl.!I C'lHTblBaHH.!I H npeoopa30BaHHJ'I 
p;aHHbiX B MHOrOKaHaJibHblX rO;:J;OCKOJIH<reCKHX CHCTeMaX, Pa6oTa 
YCTPOHCTBa rrponepeHa Ha MaKeTe. 

PaooTa, Bbmonneua n J1a6opaTopHH BbicoKHx 3HeprHH: OlliU1. 

npenpi1HT 06beAHHeHHOro I~HCTIHyTa RAePHbiX HCCJ1eAOBaHH~, ,[ly6Ha 1982 

Nikityuk N.M., Samojlov V.N., Schussler R. Pll-82-803 
Device for Unitary Code Conversion into Binary One 
with Asynchronous Control Mode 

Device to converse unitary code into binary one with 
asynchronous control mode is described. As an example the 
device with 256 inputs and 8 outputs is considered. Conversion 
time for one coordinate' does not exceeds 100 ns, if standard 
TTL-microcircuits are used. The device proposed is very 
simple and economical as compared to the known ones. It could 
be used for data readout and conversion in multichannel hodo
scope systems. Its operatron is checked on a model. 

The investigation has been performed at the Laboratory 
cf High Energies, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1982 
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