[eHepaTOp rapMoOHUYECKUX
KoJsie6aHUU Ha JIOrNYEeCKUX dJIeMeHTax
C umcppoBbLIM yrnpaBrieHNEM

lMpednazaembili BHUMaHU0 Yumamersiel eeHepamop 2apMOHUYECKUX Korle-
6aHuli npedHa3HaqyeH O MPUMEHEHUS 8 Pa3fuyHbIX PaduoMmexXHU4YeCKUX

ycmpoticmeax ¢ yugpossim yrpasrneHuem. [eHepamop nocmpoeH Ha 0oc-
mynHoU anemeHmMHolU 6ase u obecriedyusaem hopMuUpPO8aHUE 2apMOHUYeC-
Kux konebaHuli co cmaburnbHbIMU Mapamempamu. B cmamee npusodumcsi

MemoOuKa pacyema 2eHepamopa.

YHKUMOHarbHasa cxema reHeparto-
pa npencrasrneHa Ha puc. 1.
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[ns reHepauuy rapMOHMYECKMX Kore-
6aHnn TpebyeTca BbINONHEHWE ABYX YyC-
nosun [1]:

e 6GanaHc amnnutyg K -K=1;
e 6GanaHc gas ¢ +¢, =0,27.

B kavectBe ycunutens obpaTtHou cBs-
3n K,, NPUMEHSIOT, KaK npasuro, UHeep-
TOp C @ .=7. B kauecTBe ycunurens K ue-
necoobpa3Ho ncnonb3oBaTb MOMOCOBOMN
dunbTp [2], obecnevmBalowLmMn Ha peso-
HaHCHOW YacToTe HeobxoauMmbI B AaH-
HOM cny4dae pasoBbIn caBuUr ¢ =m. Beico-
Kasi KpyTusHa (ha3oBON XapaKTepUCTUKU
duneTpa B nonoce nponyckaHus obecne-
ynBaeT opmMmupoBaHue konebaHui co
cTabunbHOM 4acToTON, a ero nsbvparens-
Hble CBOWCTBa — MoAaBfieHNe rapMOHWK.

B kauyecTBe nonocoBoro ¢unbtpa B
npegnaraemMoM reHepaTope UCMnonb30BaH
uneTp [2]. NeHepaTop Bo36yxaaeTcs Ha
pe30HaHCHON YacToTe NoNoCcoBOro hunb-
Tpa, KOTOpasi onpeaensieTca u3 Bbipaxe-
HUA:
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rae R (G) u C — conpotusneHue (nposo-
ONMOCTb) U €MKOCTb BpeMsidagatoLuen
uenu.

M3 BbipaxeHus (1) BUAHO, 4YTO YacToTa
reHepauuv nponopumoHanbHa nNpoBoau-
MOCTW BpemsizagatoLLen uenu, 4to obec-
NnevyMBaeT NMMHENHBIA 3aKOH ynpaBneHus
4YaCcTOTOW.

Cxema reHepartopa rapMOHUYECKNX KO-
nebaHuii npuBegdeHa Ha puc. 2. Ha ane-
MeHTax DD1.2-DD1.4 BbINOMHEH NONOCo-
Bon cpuneTp, Ha anemeHTe DD1.1 —
ycunutenb obpaTHON CBSI3W 1 Ha 3reMeH-
Tax DD2.1-DD2.4 n Rm — matpuua co-
NPOTUBMNEHUIA C LUEPOBLIM yrNpaBneHu-
em. CTpykTypa cunbtpa nossonsert
nomnyyaTtb Ha BbIXOA4ax NpoTUMBOMa3Hble
HanpsbkeHus, anst Yero Heobxoammo mc-
nonb30BaTh A4OMNONMHUTENBLHO UBbIX2. Bxo-
abl INO n IN1 aBngoTca umdpoBbIMU BXO-
AaMu ynpaeneHus 4YacTOTON reHepaumu.

Hwxe npuBegeHa meToauka pacdeTa
reHepartopa.
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1. 3agagumcs sHaveHuamm f, — HK-
HAs1 yacTtoTa reHepaumu, Df — war ne-
pPeCTpPONKM, N — YUCNO paspsifoB OBO-
WYHOTO unucna curHana umdpoBoro
yrnpaBneHus.

2. MpuHnmem C1=C2=C n R7=R5=R.

3. 3apagum 3HayeHue C u 13 dopmy-
nbl (1) Havgem 3HaveHve R.

ConpoTuBneHust B matpuie npoBoau-
MOCTEN onpeaensaTca no dopmyrne

Rw

RM(i+1) = 2.

(6)

Mpn HeobxoouMOCTU NonyyeHus He-
NpepbIBHOIO 3aKOHa M3MEHEHUS 4acTo-
Tbl pe3ncTopbl RM 3aMeHSsIH0T CABOEHHbLIM
NOTEHLMOMETPOM C conpoTuBneHnemM Rn
M BKIIOYEHHbIM MOCNeaoBaTeribHO emy
pesnctopom Rpon. 3HaveHust aTux co-
NPOTUBIIEHUI HAXoOUM U3 HOPMYI:

1
f .. = ;
MmN~ 2.1 (Ry+Rpon)-C

P N
max 2-1T-RAOH-C.

B reHepaTtope MOXHO MCnonb30BaTb
Mmukpocxembl K561J1A7, K561JIE5 npu
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4. Onpegenum 3HadeHne Rm no dop-
myne
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5. Onpenenum 3HaveHue f . no cop-
myne

f. +(2-1) Af. 3)

x= fmin
6. Onpegenum R3 no cdopmyrne

10+20
R3=————.
2.1m-f C (4)

7. Onpegenum R2 13 COOTHOLWIEHUS
R2= R3/0,7.

Ha puc. 2 npuBeaeHbl HOMUHanbI ane-
MEHTOB, NofyYeHHble B pesyrbTaTe pac-
yeTa No NpUBEAEHHON MeToauke Ans
fn=1,5 Ky, Af =1,5 k'u 1 n=2.

B obuwem cnyyae, BbixogHasi YacToTa
paBHa

max

n-1 ;
_ i
fabix _fmin + Af- i=20ai 2 (5)

rae i — Homep BXxoda (pa3psg ynpasensto-
LLero crnosa); a; — 3Ha4eHne curHana Ha
BXxoAe ynpaenenus (nor. 1 unm nor. 0); n —
pa3psgHOCTb YNPaBnsaoLWero crosa.

BKIIIO4YEHUN MO cXeme MHBepTopos. [pu
HanpsbkeHun nuTaHua 3 B reHepaTop no-
Tpebnset Tok 1-3 MA.

lMpyMeHeHne aHanorM4Heix 3apybex-
HbIX Mukpocxem cepun 74AC, 74HC no-
3BOMUT CYLLECTBEHHO YBENMUYUTL Auana-
30H pabounx yactoT, npumepHo B 10-15
pas.

B cnyyae 6onbLuoii pa3psaHoOCTy ynpas-
nsoWero crnosa, B Ka4ecTse MaTpuubl
nNpoBOAMMOCTEN MOXeT ObiTb NPUMEHEH
OBYXKaHanbHbIN LUEPOBON NOTEHUMO-
MeTp, Hanpvmep, NponsBoAacTBa OUPMbI
Microchip (cepusi MCP42XXX). K ero He-
COMHEHHbIM JOCTOMHCTBAM MOXHO OTHe-
CTV HebonbLUMe pasmepbl, Manoe noTped-
neHve N OTHOCUTENbHO Hebonblyto
CTOMMOCTb.

OMnTpnn OHbILWKO,
oda78@pisem.net
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