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B.C. Metpywak, kaHa. TexH. Hayk, O.M. MeTpywak

BumiploBaHHs aMnNiTyau rapMOHIRHUX CUrHanNiB NPSIMUM METOL0M
KBaHTyBaHHA 3a piBHeM NO JOAATHIW Ta BiA’€MHil niBxBuni

CTaTbs NOCBAILEHA HOBOMY METOAY U3MepeHWUs
aMANUTYAbl FapMOHWUYECKOTO CurHana. Y3mepetve
aMnnuTyAbl NpsMbIM  METO[IOM KBaHTOBaHUA Mo
YPOBHIO OCYLIECTBNAETCS NYTEM CpaBHeHUs M3BeCcT-
HOrO 3Ha4eHWs MOCTOSHHOTO HANPAXeHWs C Hanps-
MEeHUEM BXOAHOTO rapMOHMYECKOro CUrHana B Teue-
HWe OgHOro nepuoaa cpaBHeHuA. lNpouecc cpaBHe-
HUS OCTaHOBIEH, €CNU 3HaYeHWe MOCTOAHHOrO Ha-
NPAXEHUs NPeBLIAET WIN PABHAETCH 3HAYEHWUIO
aMnAUTYAbl BXOQHOrO CUrHana. :

This article is about new method of measuring
amplitude of harmonical signal. The measurement of
amplitude by the direct method of quantization ac-
cording to the level is carried out by comparison of
the known value of permanent tension with tension
of the entrance sine wave signal during one period of
comparison. The process of comparison is halted if
the value of permanent tension exceeds or equals
the value of tension of entrance signal.

Betyn

BumipioBaHHst aMnniTyan rapMoHIAHUX curkanis
LWMPOKO BWKOPUCTOBYETLCS Yy BUMIPIOBANbHIA TexHiL).
BinbWwicTb MeToAiB 6a3ylThes Ha NEPeTBOPEHHI 3MIHHOT
Hanpyru B noCTiiHY, @ MNOTIM OTpUMaHe 3HaueHHs
NPUPIBHIOIOTL A0 WYKaHOro. MpU LiboMY BUHUKAE 3HajYHa
noxubka NEPETBOPEHHSI Ta 3HAYHO OBMeXyeTbCA yac-
TOTHWA AianasoH. Tomy 3'SBNSETLCR] HeoOXigHICTL poa-
pobku HoBMX 3acobiB Ta MeTOAiB ANA BUMIPIOBAHHSA
amMnAiTyu rapMOHIMHX CUrHanis, Wo He NepeTBoPIooTL
AOCNIAXYBaHUiA curHan.

1. Pospo6ka MmaTtemaTu4Hoi mogeni

Mpouec BUMIpIOBAHHA aMnniTyAy rapMOHIAHNX Cur-
Hanis 3a /10MoMOrol NPSMOro METOAY KBaHTYBaHHS 3a
piBHEM NO AoAaTHIN Ta BiA'€MHIA NiIBXBUNI rapMOHiitHoro
cUrHany noeaHye MpoLec OAHOMACHOro BUMIPIOBaHHS
aMnniTyAu no AOoAAaTHIA Ta BiA'€MHIA NiBXBUNI, WO onu-
caHi B [1,2,3].

Maremaruuna Mopens TaKkoro npouecy
BUMIPIOBAHHA CXOXa 3 MaTeMaTU4HOI MOJEnsuio, onuc
Kol HaBefeHwd B [2]. BiamikkicTb nonsrae B Tomy, o
MPOLEC NOPIBHAHHA PiBHIB AOCNIAXYBAHOIO T& ONOPHOro
cUrHanis 3AIMCHIOETLCA Ha PiBHI JoAATHOI Ta BiA'EMHOT
niBxBUNi  opgHovacHo. ToMmy  KinbkicTb  nepiofis
NOPIBHSHHA BiANOBIAHO 3MEHLMTLCA B ABa pasW, a
KiNBKIGTL iMNYNbCiB 36inbLUMTECA B ABiUI.

Tomy npouec NOpIBHARHA PiBHIB AOCNIMXKYBaHOro Ta
OMOPHOro CUrHanIB 3aAaETLCA PIBHAHHAMM:

Up =U-U,, (1.1)
Upp =, -U, (1.2)
ne Ugq,Uyo — pesynbTyroua Hanpyra Bianosiaxo no

A[ofaTHIW Ta Big’eMHiit nisxBuni

MarematuHa MoAenb, Lo ONUCYE MPOLEC nepe-
TBOPEHHA AOCNIXKYBAHOTO CUTHany BU3Ha4aeTbCs 3a
BUPa3oM:

Ug =2k U . (1.3)

Mpouec niubn nepioaiB AOCNIAXKYBAHOTO CUrHany

OMUCYETLCA PIBHAHHAM:
c=2", (1.4)

e - KiNbKicTh IMAYALCIB, WO HaAIWNM Ha Bxia
TiYUMNbHUKA.

Omke MaTemaTuuHa Mogenb MPoUecy BUMIPIOBaHHS
aMnNiTyAn rapMOHINHOTO CUTHaNY 3a AOMOMOrot MPSMo-
FO METOAY KBaHTYBaHHs 3a pIBHEM no JoAatHiv Ta
8i'€MHI NIBXBUNI 33RAETLCR CUCTEMOLO PIBHSIHB!

U =f(Uy, to);

U =U-Ug;

Uk = U, - U; (1.5)
Ug =2k-Uy;

Ug =Up/2"

BignoBigHO PIiBHSHHA MepeTBOPEHHS MaTWMe BU-
AA:
x/2
Uy =Y Ugl2",
i=0
3 piBHAHHA 1.6 BUMAHO, LU0 KiNbKICTL nepioais
MOPIBHAHHSA 3MEHWUTLCA B ABIYI, a OTKe LWBWMAKICTL
BUMIPIOBaHHS aMNNiTyan 36iNsLUTECA B ABIYI.

(1.6)

2. Po3poGka anroputmy

ANroputTM  MPOLIECY  BUMIPIOBAHHA  aMnniTyau
BXiAHOMO rAapMOHIHOTO CUrHany 3a [OMOMOrolo MPSMOTo
MeTofly KBAHTYBaHHS 3@ piBHeM Mo fofaTHil Ta
BiA’EMHIW NIBXBUSII raPMOHINHOrO CUrkany HaBefeHWh Ha
puc. 1.

Po3apobnenwit 3aci6 BUMiploBaHHs amnniTyau € go-
CUTb MPOCTUM 5K 3@ CTPYKTYPHOIO CXEMOIO TaK i 3a NpuH-
uvnom po6oTu. MpoTe ofHUM i3 HeAONIKIB 4aHOro MeTo-
Ay € NpuB'A3ka Ao nepioay abo 4acToTU rapMoHInHOro
curHany. SKWo X BBaXaTW, WO TapMOHIAHUIA CurHan,
GyAb-TO CUHYCOIAANBHUIA {1 NPAMOKYTHWA, Y1 TPUKYTHUA
€ CUMETPUYHWAM MO PpIiBHIO, TO AOLINbHO pO3poduTH
npucTpit sikuid By 61 NpuB's3aHUin He Tinbku a0
nepiody, a ¥ Ao Hanisnepiogy curxany. Poapobka Takoro
NPUCTPOIO AO3BONSE B ABA Pa3N 3MEHLUMTMA Yac Nooam-
HOKOTO BUMIPIOBAHHA 3 HEBENUKMMU anapaTHUMu BATpa-
Tamu. Pa3zom 3 TUM, OCKIflbKi rapMOHIAHMIA curHan
BBAXAETbCH CUMETPUYHUM, TO amnnityaa poaatHol
niBXBuUNi piBHa amMNniTYAi Bif €MHOT niBXBUNI.

3. CTpyKTypHa cxema

CTpyKTYpHa CXeMa Takoro MpucTpolo,  AKWA
6a3yeTbCa Ha BUKOPUCTaHHI NPSIMOrO METOAY KBaHTY-
BaHHA 3a piBHEM Mo ACKATHIA | Big'emHildi nisxsuni
rapMOHIMHOrO curHany sobpaxexa Ha puc. 2

MpaLyoe po3pobneHnit BUMIPIOBAY HACTYMHUM Y-
HOM.

MNepen novarkom BUMIPIOBaHb NIYUNBHUK Mepeso-
AUTbCA B CTaH KOMMU Ha ioro BuxoAi ByayTs BCi NOriuHi
Hyni, wo ByAe BIANOBIAATU HYNLOBOMY PIBHIO Ha BUXOAI

LAN.
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NOYATOK

Puc. 1. Anroput npoliecy BUMipIOBaHHs amIIiTyau rapMOHIAHUX CUTHanNIB 3a JOrMOMOrolo MPSAMOro MeToay
KBaHTyBaHHA 3a piBHeM No goAaTHii Ta BiA'eMHIN niBxsuni

[1BONONAPHUIA, CYMETPUYHWA, TAPMOHINHWIA CUrHan
HEBIAOMOI aMNAiTYAn HaAXOAUTb Ha JOAATHIN BXiA KOM-
napartopa 1 i Ha BiA'eMHWii BXiA Komnapatopa 2. PisHuUs!
Hanpyr a koMnapartopa 1 i KoMnapartopa 2 NiAcMNETLCS

Ha  piBHi  gopaTHoi  niBxBUAi nigcuniosavem-
obmexysadem 1 i Ha piBHi  Big'€MHOI  MIBXBUMI
niacuniosayem-oomexysademM 2. 3copmosaHi

MOCMIAOBHOCTI MPSIMOKYTHUX iMNynbCiB 3 BUXoAis hop-
MyBaua 1 i dpopmyeada 2 HaaXOAATb Ha NOridHUiA ene-
MeHT “abo”, sikuit ix o6'eHye. 3 BUxOAYy noriuero ene-
MeHTa “abo” MPAMOKYTHI iMNYNLCH HaAXoAATs Ha Bxia
niwMnbHWka. Ha Buxofli  niwmnbHWKa  OpMYETbCS
ABIAKOBUIA Kof, Lo HaaxoauTb Ha Bxia LIAMN i newudpa-

Topa. B 3anexHocTi BiA ONOPHOI Hanpyryt i [BilKoBoro
KOAY NIYMNBRUKE IMIHIOETLCA PIBEHL HaNpyru Ha Buxofi
LIAM. Mpwn BcTaHOBNEHH! Ha BUXOAI LdpPoaHanorosoro
nepeTeoptoBaYa  Hanpyru, wo  Bignosigae  ab6o
nepesuLLye amnniTyAHe 3HaYeHHS aMnniTyau AOAATHOI
YW BiA'EMHOI MIBXBUNI BUMIDIOBAHOTO rapMOHIAHOIO CUr-
Hany, Ha Buxoai komnapatopa 1 i 2, a TaKkox
nigcunioeava 1 i 2 Byae siacyTHS amiHka cknaposa.
Tomy NiYNBHUK NPUNUHKTE NiYBY | NPoLEC BUMIPOBaHRS
3aKiHuMTLCA. [IBIMKOBMIA KOA 3 BUXOAY NiuUUnbHUKA 3a
AONOMOrolo Alelingparopa NepeTBOPUTECA Ha cemucer-
MEHTHUIA KOA Ta BifoBpasnTsCs Ha iIHAWKaTOPI.

U
nigcAnIOBAY- J SOEMVEL TIHATHUK
KOMTAPATOP! I3 o ucvaug &P%nzomu AELMOPATOP)
>
ENEMEHT
&0 IHEAKATOP
L :l nincnioeas | | copuveay
OMURATOR2 nPSMOKYTHIA
.> OBMEXYBALZ [P mvnbciB2
L pero.
BUA
nepeTaoPIOBA

Puc. 2. CTpyKTypHa cxema npucTpoto




[image: image5.jpg]122 BneKTPoHVKa 1 cBA3b. Tematuueckuit Bbinyck «TpoGreme anexkTpoHuki», 4.1, 2007
S— — —
b B VI_MRYE9_(7I0)2 CIR.
i, = ST

Puc. 3. Ocumnorpamu curHanie, WO NOACHIOIOTEL NPUHUMN POGOTU NPUCTPOIO ANA BUMIpHOBaHHA aMnniTyan
NPAMOKYTHOIO CUrHany

B pesynbraTi 06'efgHaHHA KiNbKICTb IMNYNBCIB Ha
BXO/li MiuMNbHYKa B ABa paan Binblua Hix [3], 3a ogHako-
BY KiNbKiCTb nepioAiB rapMoHiiHWX curHanis. BignosiaHo
piBetb curHany Ha Buxoai LIAM Byae Takox B apa pasn
BinblKiA, TOMy MOXHA 3ayBaXKUTHW, WO AAHWA MeToA B
ABa Pa3nt LWBKMALINIA.

[llaHa cxema npupatHa SK ANSA  BUMIDIOBaHHSA
amMNAiTYAV rapMOHIHOTO i TPUKYTHOTO CUrHany Tak i Ans

BUMIPIOBaHHR amMnniTyan NPSMOKyTHOro curkany. Octy-
norpaMu curHanis, WO NOSCHIIOTL NPUHLMN poboTn
MPUCTPOK ANA BUMIPIOBAHHA amnniTyan MPSMOKYTHOIO
curHany npeActaBneHo Ha  puc.3 PesynsTarn
BUMIpIOBaHHS amnniTyan 3a AONOMOrolo pospobneroro
NPUCTPOIO Ta BUMIpIOBaya Ha Gasi amnniTyaHoro aeTex-
Topa Ha puc.4.
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PeanbHe 3HavyeHHs amnnityau

Puc. 4. PesynbTaTt¥ BUMIpIOBaHHA aMmniTyau curHany npaMokyTHoi oopmu (go 1B)
1- MNpAMe KBaHTYBaHHA 3a piBHEM, 2— AMMNITYAHUM feTeKTOPOM (hopma— MeaHap),
3- AMNNiTYAHUM JeTekTopoMm (hopma— He MeaHAap)
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3a pesynbTaramMym BUMIpIOBAHL MOXHa noGauuTy,
Wo po3pobneHi 3acofu BUMIPIOBAHHA MapameTpis
aMnNiTyan MaildTb MOXITUBICTE BUMIPIOBAHHS NOYMHa0HM
3i 3HAYEHHA aMnniTyau curHana nopsaka 0,01B. Pasom 3
TUM N Yac BUMIpIOBaHKA aMnniTyau curkanis sig 1B ao
5B y peaynbTatax BUMIPIOBaHHS BIACYTHA cUCTEMATHYHA
noxubka, HasBHICTbL SKoi MOXHa cnocTepiraT nif Yac
BUMIDIOBaHHA 32 AONOMOrol0 aMnMiTyAHoro JeTekTopa,
WO BKA3ye Ha MEPeTBOPEHHS 3MIHHOI Hanpyru B
nocTiitHy. Kpim Toro wnapysaricTh NPSIMOKYTHOTO CUrHa-
Ny He BNNMBAE Ha Pe3ynbTaTy BUMIPIOBaHbL. Tak sKULO
WNapyBaTiCTb NPSMOKYTHOTO curHany pisHa 2 (MeaHap),
TO pe3ynbTaty BUMIpIOBaHHA  amnnityau  GyayTb
OAHAKOBi HaBiTb AKWO WNapyeaTicTe Oyae BiAMiHHA
Bia 2.

BucHoBkM
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