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2 JOCJIIIXKEHHSA BUXPOCTPYMOBOI'O JEGEKTOCKOITY

2.1 BuxpocTpyMoBHii 1eekToCKON

VY nanomy nedeKTOCKOI BHUKOPUCTAHWM aMIUTITYJAHUN METO]] BU3HAYCHHSI
nedekriB. To6To, curHan Ha Buxoi npuitmManbHoi kotymku BCIT mae ammmityy
IPOIOPIIIHY apaMeTpaM 1 HasBHOCTI A€(PEKTY B KOHTPOJIbOBAHOMY 3pa3Ky. Jlus
3a0€3MeUeHHs] MIHIMAJbHOTO EHEProCIOKUBaHHA OyJI0 TNPUUHATO PIIICHHS
wuButu BCII onuHoyHuM imMmynbcoM. [Ipu 1bOMy BUKOPHCTAHO MPUHLMII, LIO
JI03BOJISIE MAKCUMAJIbHO HAOIM3uTH (hopmy curHaiy 30yuBoro oomorku BCII go
CHUHYCOIJaJIbHOI, @ TaK caMO 3MEHIIMTU BTpatu B Kabemi, mo 3'ennye BCII 1
eNIEKTPOHHUN MOJIyJNb AedeKkTockomna. s oTpuMaHHs MaKCUMaJIbHOTO CHUTHAITY 3
BCII HeoOximHe MiACTPOIOBAHHS TPHUBAIOCTI 30Yy/KYIOYOTO IMITYJIbCY, SKa
MOBUHHA BIJMOBIIATH YacTOTI PE30HAHCY KOJMBAJIBLHOIO KOHTYPY 30YIMBOIO
oomotku BCII.

Ha pwuc.2.1l. npuBeneHa CTpyKTypHa CXe€Ma  BHUXPOCTPYMOBOTO

nedeKTocKora.
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Pucynok 2.1 - CtpykTypHa cxema BUXpOCTPYMOBOTO Jie(peKTOCKOma

VYropaBiaiHHs ~ poOOTOI0  TpWiIaxy  3AIMCHIOETECA 32 JOTMIOMOTOIO

MikpokoHTpoJiepa MK, skuil Mae B CBOeMy CKJIaal aHaioro-ud@poBuit
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neperBoproBau AIIL. Knaiatrypa KJI ciayxuth i BKIIOUEHHS-BUKIIOUECHHS 1
yOpaBIiHHS TapaMeTpaMu poOOTH AedeKTocKomna. PimkokpuctamiyHuil 1HANKATOP
[ cayxuts s BigoOpax€HHS PEXHUMIB POOOTH, 3AIMCHIOE BiJIOOpaKEHHS
noTouHoi 1H(opMailii npo ammiityny curnany BCII B mo3uiiiiinomy (6irae cToBIn)
1 YMCEeIBbHOMY BHUIJISI, a TaKOXK BUJae iH(OpMaIlio mpo craH Oarapei >KUBJICHHS.
Jlxepeno sxusnenus DK Bupobinsie £ 5 B 1 ckinanaeTses 3 ranpBaHiuyHOi OaTapet,
NepeTBOpIOBavYa IMOCTIHHOT HANpyrd 1 CXEMU YMPaBIiHHS — BKJIIOYEHHSIM-
BUKIIIOUEHHSM JedekTockona. Ha puc.2.2 mokaszaHi emopyd OCHOBHUX CHUTHATIB

BHUXPOCTYMOBOI'O 1€(EKTOCKOINA, SIKI MOSCHIOIOTH IPUHIMI HOro podoTH.
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Pucynok 2.2 - Entopu cursaiiiB BUXpOCTPyMOBOTO JIe(eKTOCKOIa
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MikpokoHTpoJsiep BupoOsie 1Mmyibc 3anaHoi Tpusaiocti (T1), sxwmii
HAJIXOJNUTh Ha MmiacmioBad motyxHocti [1. IlincumroBad HaBaHTaXeHUM KabeaeM
30yuBoro ooMoTku BCII 1 iMmynbcHO mifkitodae ii A0 JpKepesna CTaOlIbHOTO
XKUBJEHHS, (PopMyrouH IMIYJIbC Ugy.. Curnan 3 BumiproBanbHoi oOMoTku BCII Uj,
nofaeTbesl uepe3 IudpoBuit moteHiioMmerp I Ha amrmumitynauii aerexkrop AJl.
[ToTeHITiOMETp CIY>KUTH U1l PETYJIOBAHHS 1 MJACTPOIOBAHHS aMILTITYId CUTHATY
BCII npu pi3HEX pexumax poOOTH AEPEKTOCKONa 1 MPU BUKOPUCTAHHI PIZHUX
nepeTBoproBaviB. AMILTITYAHHNA neTekTop BUNpAMIIE (Uget), netektupye (Uapc)
CUTHal 1 micig aHanoro-iudpoBoro neperBopeHHst (t1) ckumaerbcs (t2) 3a
KOMAaHJ/IOK0 MIKPOKOHTpoOJiepa A0 HAacTymHoro pobodoro mukiy (t3). PizHuM
curiaiam 112 oyayts Bianmosigatu Ul 1 U2 (puc.2.2).

Ha nunpoBiit manem aedeKkTocKoma po3TamioBaHl I ATh (yHKIIOHATBHUX
kHOTMOK. KHOMKM MaroTh mojBiiiHe mnpu3HaueHHs. [Ipu3HadyeHHs BCIX KHOMOK

npeacTaBieHo B Tabmuii 2.1.

Tabmuis 2.1 — [Ipu3HaueHHs] KHOTIKU B peXUMax

[Ipr3HaUYEeHHs KHOIIKK B PEKUMAX

[lo3zHauenusa

OcHOBHE

JlonaTtkoBe

1

2

3

O

BxmroueHHs Ta BIAKIIOYEHHS
nedexTockomna, mpu
KOPOTKOYaCHOMY Ta TPUBAJIOMY
HATUCKAHHI BIAIIOBIIHO.

BxmaroueHHs Ta BIAKIIOYEHHS
CBITOJIIOHOTO ITiICBIYyBaHHS,
[pY TPUBAJIOMY HAaTHCKaHHI HA
KHOIIKY .

4

BcraHoBieHHS 3HAYEHHS TIOPOTY
aBTOMATUYHOI CUTHAJI3a1ll]
nedekTy B poO04OMy pexHMI.

Bubip pexumy pobotu Ta TUITY
BTII, Ta BcTaHOBJICHHS 3HAUCHHS
MIJCUJICHHS Y MEHIO BUOOpY
pexxumy Ta BTTIL, 1 pesxxumy
BCTAHOBJICHHS IT1ICUJICHHS
BIJIIIOBITHO.

Kani6pyBanHs Ha matepian y
pOOOUOMY PEKKMI Ta PEKUMY

KHOIIKH.

>0< BCTAHOBJICHHS M1JCUJICHHS, IIpU

TPUBAJIIOMY HAaTUCKaHHI BiJMOBIIHO

Bxin B MeHIO BHOOPY pexumy [lepexin 10 pexuMy yCTaHOBKH
MEHI0 BTTI, npu kopoTKOoMy HaTHCKaHHI miacuinenas mist ganoro BTII,

IpY TPUBAJIOMY HaTHCKaHHI1
KHOIIKH.
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2.2 MeTtpoJioriuHe 3a0e3ne4eHHsi BUXPOCTPYMOBOI0 e()eKTOCKOoNa

3 mpakTUYHOI TOYKH 30pYy JUIsl 3HAXOJKEHHS TIMOUHM AedeKTy HEeO0OX1THO
MaTu 3aiexHicTb curHany BCII Big ramOuHM, OTpUMaHy 3a JIOIOMOTOIO
cTaHJapTHOTO 3paska [16, 17]. 3ajie’)xHO BiJl MapOK CTaliei 3pa3ku BUOUPAIOTHCA 3
HACTYITHUX TPYI MaTepiajiB: BYIJIELEB], CIa0KOJIETOBaHUX, JIETOBaH1, KOPO31HHO-
CTiMKI cTtam 1 T.n. Ha BUTOTOBJIEHI JaHUM MIINPUEMCTBOM 3pa3Ku BUITYCKAETHCS
nacnopt. 3anexHicte curHany BTII Big rambunu nedekTy BCTaHOBIIOETHCS

MIPOBEICHHSIM HE MEHIIIC IT'STH BUMIPIOBAHb JIJIS1 KOYKHOTO MITYYHOTO MEe(EKTy:

u,, :%ZU“ (2.1)

5
i=1

ne U, - cepeniHe 3HaYEHHS aMILTITY 11 CUTHAITY B1J] 1E€QEKTY;

U; - moTouyHe 3HaYeHHs aMIUTITy/IM CUTHATY BiJ Je(EeKTy.

JlaHy 3aJ€XXHICTh MOKHA ONKCATH AHAJIITUYHUM IOJIHOMOM CTYIIEHS m 3a
JIOTIOMOT'O0 pPerpecii MeTo0M HalMeHITuX KBaapaTiB. Takuit moixiHOM Oyae MaTu

BUTJIA.
U(h)=a, +ah+ah®+..+a,h™. (2.2)

[ToGymoBa perpecii 3a3Ha4€HUM CITOCOOOM MOJKIJIMBO 3a HasBHOCTI N>m+1
TOYOK JTAHUX.

Hocmimkenns 3anexHocTi curHaimiB BCII Big rmuOuHM TIpu HasIBHOCTI
TEXHOJIOTTYHOTO 3a30py Z. [Ipu npoBeaeHH1 KOHTPOJIIO, 3arajoM, MOXE MaTH MicCLe
TEXHOJIOTIYHUN 3a30p, SIKMK BUHUKaE 3a paxyHoK koHcTpykiii BCII (mpoTekrtop),
nienektpuaHoro mokputta OK (jtakodapOoBe, 3a0pyIHEHHS ), HOTO MIOPCTKOCTI Ta
KpUBH3HU TIOBEpPXHi. BpaxoBylouum 3a3HavyeHE, BHHHKAE HEOOXITHICTh MaTh

3anexHicTh curHay BCII Binm rmmOunu nedexTiB mpu HasSBHOCTI 3a30py. Tomy
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OyJ0 mpoBeaeHO HeOOX1AH1 TOCIIIU, pe3yIbTaTh AKUX MpeacTaBieHl Ha puc. 2.13-

2.14 1 3BeneHi B Ta0iI. 2.2.

Tabmums 2.2 - JlocmimkeHHS 3aJ€KHOCTI CHUTHAIY JAe(eKTOoCKoma Bif

rIIMOUHM T1eeKTy

Hartuuk 3 1=100mA, f=100kHz, ¢ 3a30pom z(Mm)

h,mm | U(z=0),MB | U(z=0,5),MB | U(z=1),MB | U(z=2),MB | U(z=3),MB
1 2 3 4 5 6
0 17 24 18 20 24
2 322 266 225 157 113
4 551 445 371 258 181
6 697 550 470 318 230
8 788 635 522 367 259
10 867 698 582 405 286
12 914 724 617 419 302
15 943 768 644 444 318
20 995 808 681 474 338
0 17 24 18 20 24
2 322 266 225 157 113
4 551 445 371 258 181
6 697 550 470 318 230
8 788 635 522 367 259
10 867 698 582 405 286
12 914 724 617 419 302
15 943 768 644 444 318
20 995 808 681 474 338
0 17 24 18 20 24
2 322 266 225 157 113




3akinyeHHs tao. 2.2.

1 2 3 4 S 6

0 0,017085 0,029703 0,026432 | 0,042194 | 0,071006
5 0,323618 0,329208 0,330396 | 0,331224 0,33432
A 0,553769 0,550743 0,544787 | 0,544304 | 0,535503
5 0,700503 0,680693 0,690162 | 0,670886 | 0,6804/3
o 0,79196 0,785891 0,76652 0,774262 | 0,766272
10 0,871357 0,863861 0,854626 0,85443 0,846154
1 0,918593 0,89604 0,906021 | 0,883966 | 0,893491
15 0,947739 0,950495 0,945668 | 0,936709 | 0,940828

1 1 1 1 1

20

AHani3z OoTpUMaHUX [JaHUX TOKa3ye,
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0 BIAOYBa€ThCS  301IBIICHHS

BHUITQIKOBOI CKJIQJI0OBOI TOXMOKH BHIMIPIOBAaHHS TJIMOWHHU JePEKTIB SK IpHU

3arajJlbHOMY HajalTyBaHHI, TaK 1 TMpU HaJalmTyBaHHI Je(EKTOCKOoMma Ha

KOHKpeTHHI AedexT. Tomy HOuiibHO Uil TOJIMIICHHS METPOJOTIYHUX

nmapaMeTpiB  po3poOieHoro  Ae(EKTOCKONa IPH  BUMIPIOBAHHI  IJTUOWHU
NOBEPXHEBUX ACPEKTIB 30UIBIIUTU KUIBKICTh BUOIPOK BHUMIPIOBAHUX CHUTHAIIB

BTII y B1AIOBIAHOCTI 3 KOHKPETHUMH 3aBAAHHSIMU BUXPOCTPYMOBOT'O KOHTPOJIIO.

2.3 BUCHOBKH 10 2-T0 po3ainy

1 PosrasHyTi XapaKTepUCTUKH BUXPOCTPYMOBOTO Me(EKTOCKOMy, HOTO
IPUHIIUI 1111, Ta CTPYKTYPHY CXEMY.

2 JIoCHmiHKeHO TOPTATUBHHUMA  MIKPOIPOIIECOPHUN  BUXPOCTPYMOBUU
nedexrockon 3 BTII oproroHasbHOro THUITY, SKUW JIO3BOJISIE BUSIBIATH W

OLIIHIOBATH MHOUHY TpiliUH 10 20 MM,
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3 JlocmipKeHHSAMH METPOJIOTIYHHX XapaKTEPUCTHK BCTAHOBJICHO, IO
noxuOKa OIIHKY TIMOWHU Ae(EKTIB MPU HANAIITYBaHHI HA 3aJlaHU HOPMATHUBHO-
TEXHIYHOIO JOKyMeHTali€ew nedexr He mnepeBuinye 3% -9,2% 3anexHo BiA
TIMOWHU MOJEIN 1eEKTY.

4 Jlocmimxenns 3anexHocti curHamiBe BCII Bix rmOWHU mpW HAsBHOCTI
TEXHOJIOTIYHOTO 3a30py. Jlocmia moka3aB, MO BIUIMB 3a30py Ha XapaKTEPUCTUKY
3anexHocTi curnany BCII Big rmubunan nedexty maiike BiICyTHIN.

5 Po3rasiHyTO KOHTPOJIBHUM 3pa30K 3 MOJENSIMU A€(PEKTIB Y BUIJISAA1 TPILLIMH
po3kputtsim 0,35 mMm rimbunamu 2, 4, 6, 8, 10, 12, 15 1 20 MM BUKOHAaHUMU 3
tounictio £ 0,05 MM, mpu3HAYeHUI s AOCTIIPKEHHS MOMJIMBOCTEH HOBOTO

BUXPOCTPYMOBOIO JIe(heKTOCKOMA.



