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·'. M3MepeHHe KOOp~HHaT TpeKOB qacTHU no UeHTpy TRXeCTH 

.. 3apR~OBHX . pacnpe~eJieHHa, B03HHKaiOIUHX B ra30BHX npOBOJIOqHfl.X 

·~eTei<Topax, no3BOJIReT 3HaqHTeJibHO yaeJIHqHTb ToqHQCTb· 

perHCTpaUHH TpeKOB B ~eTeKTOpe·. BHqHcJieHHe KOOp~HHaT no 

UeHTpy TRXeCTH pacnpe~eJieHHR 3apg~a, HH~YUHpOBaHHOro Ha 

'KaTO~HHX CTpHnax nponopUHOHa.JibHOR KaMepu, ~aeT B03MOXHOCTb 

,nonyqaTb 

:pa6o1-ax 

TQqHQCTH perHCTpaUHH TpeKOB ~ 50 MKM 

[3] MeTO~ UeHTpa TREeCTH npHMeHeH ~Jig 

[1,2]. ·Ii 
H3MepeHHR 

·6ucTpHX ,BpeMeHHHX KOOp~HHaT TpeKOB c HCnOJib30BaHHeM 

·'.lmanorOBO-UH!ppOBHX npeo6pa30BaTeJieR ( FADC) H aHaJiorOBHX JIHH!:di: 

3a~ep:iJ:KH, . B 3TOM CJiyqae TQqHQCTb H3MepeHHR BpeMeHHOR 

KOOp~HHaTH MOXHO OUeHHTb no cpopMyJie [4]: 
' ,. '· ll.Q 

·" . a = -.-- T' ( 1 ) 
Q 

r~e l!.Q I Q - OTHOCHTeJibHaR norpewHOCTb B H3MepeHHH 

··nam{oro 3apg~a, BH~eJieHHOro B JiaBHHe, T - nepHO~ cqHTHBaHHR 
,' ' 
·apeMeHHOR KOOp~HHaTH ( !pOpMyJia MOEeT 6HTb•HCnOJib30BaHa npH 

.T<~ 'HMnyJibCa C CHrHaJ!bHOR 'npOBOJIOKH ) . 

· · f· ~~ ~aHHOR pa6oTe npHBO~HTCR HCCJie.UOBaHHR KaHaJia perHCTpaUHH 

: BpeMSHHOR KOOp~HHaTH, B KOTOpOM ~JIR 3anOMHHaHHR aHaJIOrOBOa 

HH!pOpMaUHH HCnOJib3yeTCR ~HHaMHqecKaR naMHTb Ha ll3C-perHCTpe, 

· qTQ U03BOJIReT peaJIH30BaTb BHCOKYIO · TQqHQCTb perHCTpaUHH 

BpeMeHHOR KOOp~HHaTH, ocyiUeCTBHTb MYJibTHnJieKcHpoaaHHe 

CHrHaJIOB H OnTHMH3HpOBaTb COOTHOWeHHe MeQy KOJIHqecTBOM 

KaHaJIOB B qHCJIOM 6JIOKOB FADC B CHCTeMe perHCTpaUHH HH!pOpMaUHH 

B 3aBHCHMOCTH OT 3arpy3KH. 

B HaCTO~IUee BpeMR C03~aHO HeCKOJ!bKO CHCTeM cqHTHBaHHR 

HH!pOpMaUHH H3 BpeMR-npoeKUHOHHHX KaMep [5], B KOTOpHX 

3anOMHHaHHe aHaJIOrOBOR HH!pOpMaUHH ocyiUeCTBJIReTCR B UpH60pax C 

3apg~oaoa cBH3biO (n3c), npe~noEeHo aecKoJihKO MO~H!pHKaUHR ll3C 

Jijjg perHCTpaUHH HH!pOpMaUHH H3 nonynpdBO~HHKOBHX 

MHKpOCTpHnOBHX ~eTeKTOpOB [6]. RcnOJib30BaHHe ll3C-CTpyKTyp B 

ni.K.HX CHCTeMax · npe~cTaBJIReTCR aecbMa nepcneKTHBHHM, · TaK ·KaK 

3TH npH6opu o6na.na10T ·. pg~oM aaxHeRwHx cpyHKUHOHaJibHHX H 

KOHCTpyKTHBHO-TeXHOJIOrHqecKHX 

KOTOpHX HBJIRIOTCR [7]: 

~OCTOHHCTB, OCHOBHHMH H3 

- B03MOXHOCTb 3anHCH, xpaHeHHR H HanpaBJieHHOR nepe~aqH 

aHaJiorOBOR·HH!pOpMaUHH, 

h1-tat..;::,uJ.<il ·mcnrryT 

111~:-s;.tr- •r, _.,-~!oHi~ 
5+15JH<; .:;::Kf . 

., ·..---·-.--



- Manaa noTpe6naeMaR MomHOCTb (5-10 MKBT I 6HT a·peXHMe 

nepenaqH), 

- BHCOKaR HHTerpaUHR (105 3ReMeHTOB B OJlHOM KpHCTanne), 

- BHCOKaR nnOTHOCTb ynaKOBKH (6onee 105 6HT / CM2 
), 

- Manoe KOnHqecTBO BHeWHHX BHBOJlOB. 

9TH ·OC06eHHOCTH ll3C-CTpyxTyp RBnRDTCR onpenenaDmHMH npH 

nOCTpOeHHH BHCOKOHa)leXHHX CROXHHX CHCTeM. KpOMe TOro, 
~ 

npOCTOTa KOH~HrypaUHH H perynapHOCTb 3neMeHTOB no3BORHDT 

co3nasaT& cneuHan&HHe o6pa3UH ll3C c 6acTponeRcTBHeM no 

HeCKORbKHX COTeH MfU. 

B ll3C-perHCTpax BXOJlHaH HH~OpMaUHR npencTaanHeTcH 

OTRHqaDmHMHCR no BenHqHHe 3apRJlOBHMH naxeTaMH nOJlBHXHHX 

HOCHTeneR, KOTOpHe xpaHRTCR B noTeHUHaRbHHX RMaX, 

o6pa3ylrimHxca y nosepxHOCTH nonynpoao.nHHKoaoro xpHcTanna no.n 

~eRcTBHeM BHewHero 3neKTpHqecxoro nona. 

COOTBeTCTBYDmHe ynpaBnRDmHe HMnyn&CH Ha 

no.nasaa 

uenoqxy 

Mnll-3neMeHTOB, H3 KOTOpHX COCTOHT perHCTp, o6ecneqHaaeTCR 

HanpaaneHHaa nepe,naqa HH~OpMaUHH. Bse.neHHe 3apa.nosoro naxeTa 

(3anHCb) MOXeT ocymecTBnRTbCR RH60 BXOJlHHM p-n-nepXOJlOM, 

pacnonoxeHHHM a6nH3H xpaRHero 3neMeHTa, nH6o caeTo- HnH 

TepMoreHepauHeR. BHBOJl HH~OpMaUHH o6HqHo ocymeCTBnReTCR C 

noMom&D saxo.nHoro BCTpoeHHoro p-n-nepexo.na. 

PaCCMOTpHM OCHOBHHe napaMeTpH ll3C-perHCTpOB. llpoueCCH 

TepMoreHepaUHH H JlHqxpy_3HR 3ReKTpOHHO-,IlHpOqHHX nap B O('ineMe 

nonynpOBOJlHHKa npHBOJlRT K HaxonneHHD B TIOTeHUHan&HHX RMaX 

napa3HTHHX 3apRJlOB, KOTOpHe HCKaxaDT none3HYD HH~pMaUHD. 

OCHOBHOR BKna,n B HaxonneHHe napa3HTHHX 3apRJlOB BHOCRT. TOKH 

reHepaUHH B o6neMe nonynpoBOJlHHxa, nnOTHOCTb 

nponopuHoHan&Ha rny6HHe o6enHeHHoro cnoa x06 : 

jG o6 = q g Xo6 

KO~OpHX 

r.ne g = n
1
uvvTN06 - cxopocT& reHepauHH B HOCHTenea a 

o6e,nHeHHOM cnoe, N "" 0" , 11 - nnoTHOCTb o6neMHHX UeHTpOB ~ 
Ou v T 

CeqeHHe B3aHMOJlel!:CTBHR H Tennoaag CKOpOCTb HOCHTenel!:, 

COOTBeTCTBeHHO. BpeMR XpaHeHHR y COBpeMeHHHX -ll3C JlOBORbHO 

6on&Woe H MOXeT JlOCTHraTb ,neCRTKOB CeKyHJl. 

9qxpeKTHBHOCTb nepe,naqH aHanoroBOl!: HH~OpMaUHH B ll3C 

onpe.nenaeTca cne.nyDmHM aapaxeHHeM: 

11 = 1 -(~1·~2), 

rne ~~ K03qxpHUHeHT noTep&, o6ycnoaneHHHX 3aXBaTOM 

2 

:[ 
! 

'f 

)I 

~ 

i 

' qaCTH HOCHTeneR Ha rpaHHUe JlH3nexTp~x-nonynpOBOJlHHK (HH3KHe 

qaCTOTH), 

naxeTa, 
~z_ 
He 

K03tMJHUHeHT, 

nepewenwero B 

CJlBHra (BHCOKHe qaCTOTH). 

onpenenaDmHR qacT& 

cocenHDD aqeR.xy 3a 

.3apanosor,o 

apeMR Ta!KTa 

llOTpe6neHHe MOmHOCTH B ll3C npOHCXOJlHT TORbKO B peXHMe 
' . ' '·. "•: 

nepenaqH 3apHna. MomHoCT&D, noTpe6nHeMoR a pexHMe xpaHeHHs;[ 3a 

cqeT TOKOB yTeqxH H TepMoreHepaUHH, MOXHO npeHe6peqb; Tor,na 

cpe,llHHH MOmHOCTb, nOTpe~nHe':'ag B ~3C 3a B peMH TaKTa. T,, pasHa . 

P=W/T, 

r.ne W = z h QP (U3an-uxp> - nonHaH 3HeprHH, oT.naaaeMaR 

TaKTOBHM reHepaTOpOM, Z H. h - WHpHHa H JlRHHa 3aTBOpa .B ll3C,. 

QP - o6neMHHR 3apa,n nOJlBHXHHX HOCHTeneR. Tax, HanpHMep, JlRR 

ll3C C napaMeTpaMH: Z = 20. MKM, h = 6 MKM, U3an··= 20 -B,' Uxp = 

10 B - noTpe6naeMaR MOmHOCTb Ha · qacTOTe ·. f = 16 MfU COCTaBnReT · 

40 MKBT/6HT, Ha qacTOTe f.= 1.6 MfU - 4 MKBT/6HT. 

CXeMa ll3C-perHcTpa CTM-23. 

CxeMa Hccne.nosaHHoro ll3C- perHcTpa CTM-23 noxa3aHa Ha pHc. 

1. ll3C CTM-23 npeJlCTaanaeT co6oR 2-X ~a3HHR CJlBHrOBHR perHCTp 

C 06neMHHM KaHaROM H COCTOHT H3 64-pa3pRJlH~ro perHCTpa C,llBHra 

H BXOJlHOrO H BHXOJlHOro ycTpORCTB. 

BXOA -

PHC. 

BXOJlHOrO 

perHCTpOM. 

AMOA 31 

* • ,-51 

BXOAt!Oe 
VCTpOMCTBO 

CAIIHroa.ril . 
perMcTp 

1. cxeMa ll3C-perHcTpa CT~-23: 3
1
,3

2 

MOll-TpaH3HCTOpa, ell;; <11
2 
-ynpaaneHHe 

3 

+U 

·' 

3aTBOpH 

CJlBHrOBHM 

. l 



BXOJlHHe JlHOJl H 3aTBOpH MOX:HO paccMaTpHBaTb KaK 

MOll-TpaH3HCTOp C HHJlYUHpOBaHHHM KaHanoM, KOTOpHR npeo6pa3yeT 

BXOJlHOe. Hanpsrx:eHHe BO BXOJlHOR 3apS1Jl. B03MOX:HJ,I JlBa BapHaHTa 

BKRJOqeaH·SI ll3C-perHCTpa no. BXOJlY: 

- aHanorOBHR CHrHan no)laeTCll Ha BXOJlHOR JlHOJl, 

- aaanorOBHR CHrHan no)laeTCll Ha BXOJlHOR 3aTBOp. 

llpe)lnoqTHT8RbHHM SIBRlleTCll ynpasneHHe no BXOJlHOMY JlHOJlY, 

.nOCKORbKY npH 3TOM JlOCTHraeTCSI ~on~~ee 6HCTp0Jl8RCTBHe. 

B 3aBHCHMOCTH OT ynpaBRliiOIIlHX noTeHUHanoB MOll-TpaH3HCTOp 

MOX:eT pa6oTaTb KaK B aKTHBHOR o6naCTH, TaK H B peXHMe 

HaCHIIl8HHSI. B.peX:HMe HaCHIIl8HHll npH HyneBOM TaKTOBOM nOT8HUHane 

MOll-TpaH3HCTOp 3anepT, npH noTeHUHane U = +15B TpaH3HCTOp 

OTKpHT . H no)l 3R8KTp0JlOM nepBoro 3ReMeHTa ~erHCTpa CJlBHra 

MOX:eT HaKannHBaTbCll 3apl1Jl, 3aBHClllllHR OT BXOJlHOrO HanpliX:8HHll. 

llpH 3TOM ll3C-perHCTp qyBCTBHTeneH K BXOJlHHM CHrHanaM B 

TeqeHHe nonOBHHH nepHO)la TaKTHpOBaHHll. B aKTHBHOM peX:HMe 

TpaH3HCTOp OTKpHT H ll3C-perHCTp qyBCTBHTeneH B TeqeHHe BCero 

BpeMeHH TaKTa. 

3apl1Jl, HaKonneHHHR B noTeHUHanbHOR liMe ll3C-perHCTpa B 

TeqeHHe nepHOJla TaKTosoro reHepaTopa, onpeJlenHeTcll cneJlyJOIIlHM 

BHpaX:eHHeM 
T 

I 
UBX(t) 

Q= g(t) ------ dt + j (x ) T 
. p R (t) G 06 ' 

o BX · 

(2) 

r~e jG(x06 ) - nnOTHOCTb TOKa TepMoreHepaUHH H JlH!pcpy3HH B 

o6e)lH8HHOM cnoe WHpHHOR x
06

, R
8
X(t) - JlH!pcpepeHUHaRbHOe 

BXOJlHOe COnpOTHBReHHe ll3C-perHCTpa, g(t) - K03cp!pHUH8HT 

nepe)laqH ll3C, 3aBHClllllHR OT peX:HMOB pa60TH M0ll-TpaH3HCTOpa, 

npHqeM· 

g(t) = 1 npH t = (0 - T/2) )peX:HM 

g(t) = 0 npH t = (T/2 - T) )HaCHIIleHHSI 

g(t) > 1 npH t = (0 - T) - B aKTHBHOM pex:HMe. 

B C~yqae, KOr)la napaMeTpH ll3C -perHCTpa nOCTOliHHH B 

HHTepsane HHTerpHpOBaHHll 

jc Cx06 )T Mox:Ho npeHe6peqb), 

BHJlY 

(cpaBHHT8RbHO 

BHpax:eHHe (2) 

t = k(t) Q • (3) 

Manoa senHqHaoa 

MOX:HO npHBeCTH K 

r)le k(t) 
RBX(t) P 

= ------------ BpeMeHHall qyBCTBHT8RbHOCTb 
U8X(t) g(t) 

ll3C-perHCTpa. TaKHM o6pa30M, 3Hall BpeMeHHYJO qyBCTBHTenbHOCTb 

4 

lJ 

.·;: 

, 

' I 

!a 

ll3C-perHCTpa, MOXHO H3Mepl1Tb BpeMeHHUe HHTep'saJUI no 3anHCaHHoa' 

BXOJlHOR HH!pOpMaUHH. KaK BHJlHO H3 BHpax:eHHll ( 3). B peMeHHaSI 

qyBCTBHT8RbHOCTb 3aBHCHT TORbKO OT aMnnHTYJlH BXOJlHOrO CHrHana 

H K03cp!pHUH8HTa nepe)laqH ll3C. 

~Rll 3KCnepHM8HTanbHOro H3MepeHHll BpeMeHHOR 

qyBCTBHT8RbHOCTH Ha BXOJl ll3C-perHCTpa no)laBaRCll nepena)l 

HanpliX:eHHll, HM8101IlHR BpeMeHHYJO npHBli3KY K !ppOHTY TaKTOBOrO 

CHrHana. B 3TOM cnyqae JlRll OUeHKH BpeMeHH 3aJlepX:KH BXOJlHOrO 

CHrHana OTHOCHT8RbHO TaKTOBoro HMnynbca JlOCTaToqHo 

HCCR8JlOBaTb 3aBHCHMOCTb 

o. 
k(t) I .. = ----- • (4) 

t=(O-T) Q
1

+
1 

rJle Q
1 

- 3apsrJl B i-Toa HqeaKe n3c-perHcTpa, s KoTopyJO 

nonaJlaeT !ppOHT HccneJlyeMoro cHraana (eM. pHc. 2). 

i-1 I 1•1 l•:z 1•3 1•4 
TaKT 0 0 0 0 0 0 

BXO.QHoi1 

CHrHan cit I 

a 
H I l•t 1•2 1•3 I•• 

II· 
\I 

pacnpeJleneHHll: a 
L n.o. 

k(t) = 
L o. 

PHC.2. BpeMeHHHe JlHarpaMMJ,I 

pa6oTH n3c-perHcTpa. 

llpH HCCR8JlOBaHHH BpeMeHHOR 

qyBCTBHT8RbHOCTH ll3C.JlRll 3Kcno-

HeHUHanbHoro HMnynbca ( nepe-. 

naJl aanpsrx:eHHll noJlaBancsr Ha BXOJl 

qepe3 .eMKOCTb 2n~.) speMH 

oueHHBanocb no ueHTPY Tsrx:ecTH 

perHtJPHpyeMoro 3apSIJlOBOro 

(5) 

KpoMe Taro, JlRll H3MepeHHll speMeHH npHXOJla HMnynbca 

HCnORb30Banacb.3aBHCHMOCTb (3) H 3aBHCHMOCTb 

rJle 

o. 
k(t) = ------

L o. L ~ - perHcTpHpyeMHR nonHHR 

( 6) 

3apl1Jl. 

CXeMa JlRll HCCR8JlOBaHHSI xapaKTepHCTHK ll3C BKRJOqana: 

-6nOK ll3C-perHCTpOB C perynHpyeMHMH HCTQqHHKaMH CM81Il8HHR 

JlRll BH6opa peX:HMOB pa60TH no BXOJlHOMy JlHOJly, 3aTBOpaM H 

nO)lROX:Ke, 

-6noK reHepaTopos - Jlpaasepos, no3BOnliJOIIlHR ocymecTBRliTb 

5 



3aUHCb H cqHTHBaHHe HH~OpMaUHH H3 ll3C-pe~HCTpa Ha qacTOTe 25 

MfU H MeHbWHX qaCTOTaX, KpaTHHX 3TO!t qacTOTe, 

-6HOK ynpaaneHHH H CHHXpOHH3aUHH ~ng BHpa6oTKH ynpaBnR~WHX 
CHrHaHOB, C~a3HpOBaHHHX C qaCTOTO!t 3aUHCH, 

-6noKH nepeMeHHHX 3anepxeK H ~opMHpoaaTenea, 

-aaanoro-UH~poaoa npeo6pa3oaaTenb (FADC) THna ~4226, 

-nepcoaanbHHa KoMnb~Tep •npaaeu - 16" 

3anHCb HH~OpMaUHH B ll3C npoH~BonHnacb Ha qacTOTe 25 MfU. 

BH6op TaKToaoa qacToTH onpenenHnt;H TeM, qTo ~nH BHxonaoro 

ycTpO!tCTBa ll3C OHa HBnHeTCH rpaHHqHolt. llO npomeCTBHH 64 

nepHonoB, · Heo6xonHMHX nnH 3aUHCH HH~OpMaUHH, ll3C-perHCTp 

nepeaonHnCH B peXHM cqHTHBaHHH, KOTOpOe npOH3BOnHnOCb Ha 

qacTOTe 12.5 MfU, qTO onpenenHHOCb qacTOTHHMH a03MOXHOCTRMH 

FADC. HH~OpMaUHH, 3anHcaHHaH a ll3C, OUH~poaHaanacb, 

3anHcHaanacb a naMHTb FADC H, nanee, nepenaaanacb a nK. 

Pe3ynbTaTH HccnenoaaHH!t 

Ha pHC. 3 H 4 noKa3aHH nepenaToqHHe xapaKTepHCTHKH 

ll3C-perHcTpa no HanpHJKeHHIO H no 3apHny npH ynpaaneHHH no 

aXOflHOMY nHony. llpH H3MepeHHH 3THX xapaKTepHCTHK CHrHaHH Ha 

axon ll3C nonaaanHcb qepe3 pa3nenHTenbHHe eMKOCTH 68 H~ H 2 

n~, qTO·n03aOHHHO paCCMaTpHBaTb HCTOqHHK CHrHana KaK HCTOqHHK 

HanpHXeHHH H HCTOqHHK 3apg~a, COOTaeTCTaeHHO. BxonHO!t 

nHHaMHqecKHa nHana30H ll3C COCTaaHn: 

-no aanpHlK~HH~ 0.3 B 

-no 3apHny (2 - 3) nK 

BxonHaH H aHXOnHaH eMKOCTH ll3C, aHqHcneHHHe no 

nepenaTOqHHM xapaKTKpHCTHKaM, COCTaBHHH C8X=5 ·n~, CaHX= 0.06 

n~. 

nnH aHqHcneHHH nH~epeHuHanbHoro axonHoro conpoTHaneHHH 

RaX npHMeHHHHCb naa MeTona: 
-onpeneneHHe Rax no nocTOHHHO!t apeMeHH cnana axonHoro 

HMnynbca, 

-H3 nepenaToqaoa xapaKTepHCTHKH. 

B pe3ynbTaTe, 3HaqeHHe nH~epeHUHanbHoro axonHoro 

COnpOTHBHeHHH nonyqeHO paBHHM RBX= 50 KOM. 

·nnH HccnenoaaHHH apeMeHaoa qyacTBHTenbHOCTH k(t) aa axon 

ll3C-perHcTpa nonaaancH npHMoyronbHH!t HMnynbc aMnnHTynoa Uax= 

6 

i ,,: 
q 

l 
l . ! 

.1 
) 

l· 

.. I 

.. 
~ 
ju 

:> 

~· 

r /y 
~~.----.~ .. ~--~.~ .• ----~~.~--~L~.--~.~3~ 

Uaxl•l 

PHc.3. nepenaToqHaH xapaKTe

pHCTHKa ll3C- perHCTpa no.Ha

npHJKeHHIO. 

u 
I 

// 

:; ~ ... 1 /. ·I// . ./ 
Q (nKKI 

PHc.4. nepe~aToqaaH xapaKTe

pHCTHKa ll3C - perHCTpa no 3a

pg~y. 

(I,III-peXHMH cornaCHO Ta6nHUe 1) 

100MB C nnHTeHbHOCTb~ ~pOHTa nopHnKa 3HC' . . llpH pa3nHqHHX 

peXHMaX pa60TH M0ll-TpaH3HCTOpa, no OTHOWeHHIO 0/Qi+l 

oueHHBanacb OWH6Ka H3MepeHHH apeMeHH npHxona 

OTHOCHTeHbHO TaKTOBOrO HMnynbca. Pe3yHbTaTH 

npencTaBneHH B Ta6nHue 1. 

• 

HMnynbca 

H3MepeHHa 

Ta6nHua 1 

PexHM un 0 31 0 3z (J'OTH (J' 

pa60TH (B) (B) (B) (HCeK) 

I -5.8 9.3 -4.4 0.0135 0.31 

II -5.6 7.2 -4.4 0.0153 0.42 

III -5.8 4.8 -'4.0 0.0181 0.50 

IV -5.8 3.4 -3.5 0.0178 0.56 

v -5.8 3.0 -2.0 0.0190 0.60 

VI -5.8 2.2 -3.0 0.0175 0.62 

VII -5.8 0 -1.0 0.0185 0.84 

VIII -4.7 0.7 -1.7 0.0197 1. 28 

IX -5.8 -'2.3 1.4 0.0183 1. 54 

X· 2.0 4.0 10 0.023 1.59 

H3MepeHHH nposeneHH npH UT =6.3B HUn =-8.1B. 
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H3 pe3yR&TaTOB H3MepeHHR BH~HO, qTQ B 3aBHCHMOCTH OT 

Hanp.llxeHHR cMemeHH.II u~, U31 H U32 Ha6JIIO~aJOTC.II cne~yJOntHe 

o6naCTH pa60TJJl BXO~Horo MOll-TpaH3HCTOpa:' aKTHBHHR RHHeRHHR 

peltHM, peXHM HaCHDteHH.II H aKTHBHHR HeRHHeRHHR peXHM. Ha pHC. 

5. npHBe~eHH 3aBHCHMOCTH BpeMeHHOR qyBCTBHTen&HOCTH 

peXHMe pa60TH 

(X) H B aKTHBHOM 

ll3C-perHCTpa npH aKTHBHOM. RHHeRHOM 

MOll-TpaH3HCTOpa (II), B peJtHMe HaCHnteHH.II 

HenHHeRHOM peXHMe (IV). 
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PHC.5. BpeMeHHa.ll qyBCBHTen&HOCTb 

ll3C - perHCTpa npH pa3nHqHHX pe

JI:HMaX BXO~Horo MOll - TpaH3HCTOpa: 

II-aKTHBHHR RHHeRHHR pexHM, IV ~ 

aKTHBHHR HeRHHeRHHR pe'xHM, X-pe

JI:HM HacsmeHH.II. 

KaK BH~HO H3 pHCYHKa, B 3aBH

CHMOCTH OT Hanp.I!JteHHR CMenteHH.II 

Ha aneMeHTaX MOll-TpaH3HCTOpa, ll3C 

-perHCTp MOJteT 6HTb qyBCTBHTeneH .B 

TeqeH~~ acero nepHo~a c~BHra, . nH6o B TeqeHHe era nonoBHHH. 

llpe~noqTHTeRbHHM .IIBR.IIeTC.II aKTHBHHR RHHeRHHR peXHM, nOCKORbKY 

B OCTan&HHX peltHMaX ~n.ll o6ecneqeHH.II qyBTBHTeRbHOCTH B TeqeHHe 

Bcero TaKTa C~BHra B03HHKaeT He06XO~HMOCTb HCUORb30BaHH.II 

BToporo ll3C-perHcTpa, o6ecneqHaaJOmero qyacTBHTen&HocT& no 

BTOpOM.nonynepHO~e TaKTOBOR qaCTOTH. 

Ha pHC. 6. npHBO~.IITC.II 3aBHCHMOCTH H3MepeHH.II BpeMeHH OT 

3a~epJtKH BXO~HOro HMnyn&Ca OTHOCHTen&HO TaKTa C~BHra B 

aKTHBHOM RHHeRHOM peXHMe ~n.ll np.I!Moyron&HOro (1) H 

3KcnoHeHUHaR&Horo (2) HMnyn&COB C aMnnHTy~oR 100 MB. 

Ycpe~HeHHe no nepHO~Y.OlliH6KH H3MepeHH.II BpeMeHH COCTaBR.IIIOT U = 
0. 5 HC• H U = 1. 2 HC' ., COOTBeTCTBeHHO. 

Ha pHC. 7. noKa3aHH 3aBHCHMOCTH OlliH60K H3MepeHH.II BpeMeHH 

OT aMORHTY~H BXO~Horo 3KCDOHeHUHaR&Horo HMnyn&ca . npH ~BYX 

qaCTOTaX C~BHra: 1 - qacTOTa C~BHra 25 MfU (T = 40 HCeK) H 2 

- qaCTOTa 12.5 MfU (T = 80 HC '). HCUORb_3Y.II !pOpMyny (1), MOJI:HO 

OUeHHTb C06CTBeHHHe WYMH ll3C npH 3TOM peXHMe pa6oTH, KOTOpHe 
COCTaBR.IIJOT E! 5*10-15 K .. 

llpH HCCne~oilaHHH 3aBHCHMOCTH OWH60K H3MepeHH.II BpeMeHH OT 

~nHTeR&HOCTH BXO~Horo CHrHana Ha BXO~ ll3C no~aBaRC.II 

3KCnOHeHUHaRbHHR HMnyn&c ~RHTeRbHOCTbJO OT 75 ~0 250 HC 
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PHC.6. 

BXO~HOrO 

RHHeRHOM 

t (HceK) 

3aBHCHMOCTb OlliH60K ~3MepeHH.II BpeMeHH OT 3a~epXKH 

HMnyn&ca 

pexHMe: 

OTHOCHTen&HO !pa3H C~BHra B aKTHBHOM 

np.I!Moyron&HHR HMnyn&c, 2 
3KCnOHeHUHaRbHHR HMnyn&c. 

npH RHHeRHOM ~KTHBHOM peJtHMe pa60TH MOll-TpaH3HCTOpa. 0WH6KH 

H3MepeHH.II BpeMeHH OUeHHBaRHCb DO !pOpMynaM (4), (5), (6), (CM. 

pHc. 8). H3MepeHH.II . UOKa3HBaJOT, qTo npH pocTe . OTHOllieHH.II 't'/T 

TOqHQCTb 'H3MepeHH.II BpeMeHH ynyqruaeTC.II, qTQ 06o.IICH.IIeTC.II 

60RblliHM KORHqecTBOM TQqeK B perHCTpHpyeM pacnpe~eneHHH. KpoMe 

Taro, HaH6onee 0
1

0THMan&HHM anropHTMOM o6pa60TKH 'RBn.lleTC.II 

HCnOR~30BaHHe ~n.ll OUeHKH BpeMeHHOrO HHTepaana !pOpMynH (5). 

llpH oueHKe apeMeHH xpaHeHHR, nocne 3anHcH axo~Horo cHrHana 

B ll3C-perHCTp, BXO~HOR ~_HO~ 3aUHpancR np.I!Moyron&HHM HMnyn&COM 

( ypoBeHb TTL), no OKOHqaHJiH KOTOporo H3.Mep.IIRC.II UORHHR 3ap.ll~ 

Ha asxo~e ll3C. Hccne~oBaHHR noKa3anH, qTo 3a BpeMR nop.II~Ka 

10MC. nonHHR 3ap.11~ npaKTHqecKH He H3MeHReTC.II, qTo no3BORReT 

peaRH3ciBaTb B CHCTeMe C ll3C-perHCTpaMH MYRbTHUReKCHpOBaHHe 

KaHaROB. 

TaKHM o6pa30M, Hccne~oaaHH.II, npHBe~eHHHe B pa6oTe 

UOKa3HBaJOT, qTo HCUORb30BaHHe ll3C-perHCTpOB COBMeCTHO C FADC 
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PHC.7. 3aBHCHMOCTb OWH60K 
H3MepeHHR·speMeHH OT aMllRH

Tyn& 3KCllOHeHUHanbHOrO HM-

nynhca: - qacToTa cnsHra 

25 MfU, 2 - 12.5 MfU . 
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PHC.8. TO'IHOCTb H3MepeHHR 
speMeHH npH·pa3uoa nnHTenbHO

CTH sxonuoro HMnynhca: 1 -

~opMyna (5)~ 2- ~opMyna (4), 

3- ~opMyna (6). 

B CXeMaX perHCTpaUHH HH~OpMaUHH H3 llpOBORO'IH&X neTeKTOpOB 
' I 

naeT B03MOli:HOCTb pe~n.H30BaTh, no cpasueHHIO c noporosoa 

3ne~TpOHHKoa cnenyiOmHe npeHMymecTsa: 

-B&COKYIO TO'IHOCTb perHCTpaUHH BpeMeHH&X HHTepsanOB,. 

-H3MepeHHe nonuoro 3apRna B naBHHe, 'ITO ll03BORReT 

oueHHBaTb dE/dx H nposonHTb pexeK~HIO co6&THa c.o-3neKTpouaMH, 

-HMeTb ManyiO llOTpe6nReMyiO MODlHOCTb Ha KaHan, 

-ocymecrsnRTb MynhTHnneKcHposauHe Kauanos 3ReKTpOHHKH 

perHCTpaUHH HH~OpMaUHH. 0 
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