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OCHOBHBIE XAPAKTEPUCTUKU I'EHEPATOPA

e uana3oH reHepupyemsbix gactoT — 1...50000 I'u
e MUHUMAJBHBIN mar ycranoBkU 9acToThl — 0.01 'l
® CpeIHEeKBaJpaTUYeCKoe BbIXoaHOe HampsykeHue —0...10 B
e 1mpenensl arreHtoaropa — 0, -20, -40, -60 n1b
® MHUHHMMAaJbHOE CONMPOTUBIIEHUE HArpy3ku — 600 Om
e koddduuuent rapmonuk Ha yactote 1 KI'n, ne 6osee — 0.1 %
e 10 npenycTaHOBOK 4acTOTHI
® DPEXHUM BBIKIIOUEHUS CUTHAJIA
e 1dpoBas KATUOPOBKA YACTOTHI
e pasMmepsl — 150 x 130 x 50 mm
e Bec—0.4kr
OIIMCAHUE 'EHEPATOPA

I'eneparop moctpoeH Ha ocHOBe TpsiMoro nudpoBoro cunre3aTopa yactotsl (DDS, Direct
Digital Synthesizer). bnaromapst 5ToMy OH MMeeT BBICOKYIO CTaOMJIBHOCTb BBIXOJAHON YaCTOTHI,
OYCHb MAaJIbI IIar MEPECTPONKH M HU3KHK KoddduimeHT rapmMoHuk. Kpome Toro, reHeparop He
MeeT aHOMaJIMi (IepEXOAHBIX NPOLIECCOB) MPU NEPECTPOUKE YACTOTHI. Bee 310, BMECTE ¢ MallbIMU
rabapuTaMi M BECOM, BBITOJAHO OTJIMYAeT JAHHBIM TEHEpaTop OT OOBIYHBIX AHAJIOTOBBIX
TeHEepaTOPOB.

DDS peanuzoBan mnporpamMmHO Ha MukpokoHtposuiepe AT90S2313 ¢upmbr "Atmel".
BbricTposeiicTBUe 3TOro KOHTpOJUIEpa SBISETCS JIOCTATOYHBIM, YTOOBI IMPH TAaKTOBOHM wYacToTe
10 MI'y peanuzoBath 27-pa3psaHbiii HakonmuTenb ¢asbl, padotaronuii Ha yactore 250 kI'u. Takoit
HakonuTenb (a3pl obecrneuynBaeT mar nepecTpoku yactoThl npumepHo 0.002 I'm. PeanbHo
ucnonp3yercss mar cerku 0.01 T'm, yrto Oosee uyeM JOCTAaTOYHO HaA NpakTHKe. B mamstu
MHUKPOKOHTpOJUIEpa COAEPXKUTCS Tabnuua 1/4 mepuosa CHHYCOMIAIBHOIO CHUTHaja, ajapecyemas
HakoruTesneM ¢a3pl. DopMupoBaHHE CHHYCOUAATBHOTO HANPSDKEHUS MPOU3BOAMTCS C MOMOIIBIO
HAII. CdopmupoBaHHBIH CHUTHAN [OABEPraeTcss HU3KOYACTOTHOM (QUIBTpAlMM C IOMOILBIO
¢wmbTpa barrepBopra 4-ro nopsinka. OTGUIBTPOBAHHBIN CHUTHAI MTOCTYIAET HA BBIXOJHOM KacKasl,
KOTOpBII obecnieunBaeT padboTy Ha Harpy3ky 600 Om.

OcHoOBHbIE OpraHbl YIpPaBJIEHUS] F€HEpAaTOpa PacloOkKeHbl Ha nepeaHel nanenu (puc. 1).
Tam xe pacnionoxeH BbIxoAHOM pazbeM Thna BNC. Ha 3agHelt nanenu reHepatopa pacronoXeHbl
BBIKJIIOYATEIIb [TIUTAHUA, CETEBOM IIHYP U KJIEMMAa 3a3€MJICHUS.
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Puc. 1. Ilepennsis naHe, b reHeparopa:

1 — knonka EX (exit, 6vix0o0); 2 — knonka DOWN (menvwie); 3 — knonka UP (bonvwe);, 4 — knonka
EN (enter, 6600); 5 — pyuxa pezcyiuposku amniumyowvl BblXOOHO20 cucHaia, 6 — pyuka
ammenoamopa, 7 — 8bIXOOHOU PA3beM.

YIIPABJIEHUE 'EHEPATOPOM

VnpaBieHne reHepaTopoM OCYIIECTBISETCA C MOMOLIbI0 HECKOJIBKMX MEHIO, KOTOpBIE
BeiBOAsATCs Ha JKKU. Hekotopele MeHI0 cofiepkat HU(poBbIe 3HAaUEHUS TapaMeTPOB, APYTHe MEHIO
MO3BOJISIIOT BBIOpATh HYKHBIN pexxuM palOoThl. CHcTeMa MEHI0 OpraHM30BaHa B BUJE KOJBIEBOU
cTpykTypbl, kHonka EX (Exit) mo3Bossier «1mo Kpyry» nepexoauts Mexay MeHro. Cucrema MEHIo
reHeparopa oKa3aHa Ha puc. 2.
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Puc. 2. Cuctema MeHI0 reHepaTopa.

C IMOMOIIIbKO CHUCTCMBI MCHIO MOKHO 3aJdaTbhb Y4CTOTY BBIXOAHOTO CHI'Halla I'€HEpaTopa,
CUHUTAaTb WM 3alUCaTbh NPCAYCTAHOBKY YaCTOTBI, 4 TAK)KC BBIKIIOYWUTH WM BKIIOYHWUTH BLIXOI[HOﬁ

-3.
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CUTHaJ. YBEIMUYEHUE WIM YMEHBIIEHUE 3HAUEHUs BBIOPAHHOTO IapameTpa IPOU3BOAUTCS
kHonkamMu UP uimu DOWN coOTBETCTBEHHO. 3HAYEHUE YACTOThI BBIBOJUTCS C 3aISITOM, KOTOpas
OTOCIIACT ACCATHIC JOJIN repua, €CJIM BHAUCHHUEC MCHBIIIC 1 KFLI, HUIJIN ACCATBIC OOJIN KHnorepua, €CJIn
3Hauenne Oonpire 1 KI'm. Ha puc. 3a mokasan npumep MHIAUKAIMU 4acToThl, paBHOU 10 I'mi, a Ha
puc. 36 — gactorsl 10 KI'm.
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Puc. 3. I[lpuMep HHANKAIIUM YACTOTHI BBIXOIHOTO CUTHAJIA:

10Ty (a) u 10 KTy (6).

Onunounoe Haxxatue kHONKU UP miam DOWN npuBoAUT K M3MEHEHHUIO YaCTOTHI HA OJUH
miar. Ecniu kHOmNKa mpopormkaeT yaepxkuBatbest 6onee 800 Mc, TO HauMHAETCs aBTOMOBTOP C
nepuogom 180 mc. B Takom pexxume nenaercs 16 maros, 3aTeM BKIIOYAETCs OBICTPBIN aBTOMOBTOP
¢ mepuoaom 60 mc.

[Ilar n3MeHeHs 3HAYCHHS YaCTOTHI 337a€TCS B OTACILHOM MEHIO TIPOTPaMMHUPOBAHUS I1ara
(puc. 4) u moxet umets 3HaueHue 0.01 I'm...10 K.
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Puc. 4. MeHI0 nporpaMMUpOBaHuUs LIara.

BoliTi B MEHI0 IPOrpaMMUPOBAHHUS 1Iara MOKHO U3 MEHIO YCTAHOBKH BBIXOJHOW YaCTOTHI €
nomotbio kHOnku EN (Enter). 3Hadenne miara MOXXHO W3MEHSTh ¢ momoibio KHOmok UP u
DOWN 1o 3akony 1-2-5-10-20-50-... u Tak ganee. BbIiTM M3 MEHIO NMPOrpaMMHpPOBAHMs Ilara
MOHO ¢ nomomibto 1000M u3 kHomok EX wmmu EN, npu stom Qopmupyercs cnenuanabHbIi
3BYKOBOH CUTHAJ.

3Ha4YeHWE 4YacTOThl IMpU pPENAKTUpOBaHMM C mnoMmouipto kHomok UP u DOWN
BBIPABHUBAETCSI HA 3HAYEHHE yCTaHOBJIEHHOro miara. Hanpumep, ecnu BennuuHa mara pasaa 1.00
I'n, Tekymas yacrora cocraisier 120.34 ' u 1enaercsi HECKOJIBKO IIaroB BBEPX, TO MOJYUYUTCA
cienyromas nocaenoBaTenbHocTh: 120.34 I'n, 121.00 'y, 122.00 I'g u T.4. [lpu nepectpoiike BHU3
nosrygutcs: 120.34 T, 120.00 ', 119.00 I'p 1 T.4. [ToaToMy ecim TpeOyeTcs yCTaHOBUTH KaKoe-
TO HEIIeJI0e 3HAYCHUE YaCTOTHI, HY’)KHO HAYMHATh C OOJIBILIOTO I1ara U 3aKaHYMBATh MUHUMAJIbHBIM.

Ecin Tekylee 3Hau€HUE 4acCTOTHI MEHBILIE WJIM PAaBHO BEJIWYMHBI 1Iara, TO IMPU Ha)KaTUU
KHOIIKM DOWN 11poucxoauT aBTOMaTU4ECKOE YMEHBIICHUE 11ara 110 MPUHATOMY IS HErO 3aKOHY,
IpU 3TOM Pa3/aeTcsi 3ByKOBOW CHTHaJl OLIMOKM M Ha MHIMKATOpe KPAaTKOBPEMEHHO O0TOoOpaXkaeTcs
TO 3HAa4EHHUE I11ara, KOTOPOE BBI3BAJIO OLIMOKY.
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YTEHME ITPEAYCTAHOBOK YACTOTbI

Mento P (Read Preset) mosBosisier cuuTaTh OJHY W3 JIECATH MPETYCTAaHOBOK BBIXOJHOM
yacToThl. [Ipu BXojie B 3TO MEHIO Ha MHIMKATOpe OTOOpakaeTcsi CUMBOJI P, a cmpaBa oT Hero —
HOMep npenyctaHoBkU. Homep moxkeT nexats B npenenax ot 0 1o 9. Enie npaBee Ha mHIUKaTOpE
otoOpakaeTcs 3HaUYCHHE YacTOThI, COXpAaHEHHOE B JIaHHOU IpeaycTtaHoBke. Homep nmpeaycTaHoOBKU
MOXHO U3MEHATH ¢ omotbio KHOTIOK UP 1 DOWN. UTo0b1 BBECTH BHIOpaHHYIO MPETyCTAHOBKY,
HyxkHO HaxxaTb KHOIIKY EN. IIpu 3TOM reHeparop nepecTpourcs Ha 4aCTOTY IIPeayCTaHOBKH. [yt
TOro, 4ToObl OTMEHUTh YTEHHE IPEAYCTAaHOBKH, HYKHO HaxkaTh KHOnKy EX. B stom ciyuae
BBIXOJIHAs YaCTOTa OCTAHETCS] HEM3MEHHOW, a TeHepaTop MEepeiaeT B PEKUM YCTAaHOBKH YacTOTHI,
€CIM TMepell A3TUM HOMEp MpPEAYyCTaHOBKM pENAKTHUPOBAJICSA, WIM B MEHIO COXPAaHEHUs
IIPEyCTAHOBOK, €CJIM HOMEP HE PEAAKTHUPOBAJICS.

COXPAHEHHUE ITPEAYCTAHOBOK YACTOTbI

Menro E (Save Preset in EEPROM) nmo3BosisieT 3aloMHUATD 0 AECSITH 3HAYCHUH BBIXOTHOM
4acTOThl Te€HepaTopa B BUJIE IPEAyCTaHOBOK. [Ipm BXxoae B 3TO MEHIO Ha HMHAMKATOpPE
otobpaxaercs cuMBoi E, a crpaBa oT Hero — Homep MpenycTaHoBku. Homep Moxker nexaTh B
npenenax or 0 no 9. Emie nmpaBee Ha MHAMKATOpEe OTOOpakaeTcsl TEKyllee 3HaueHHE BBIXOTHOU
4acTOThI reHepaTopa. Homep npeaycTaHOBKM MOKHO U3MEHATH ¢ momolibio KHOok UP 1 DOWN.
UroObl 3alIOMHHUTH TEKYIIYIO YAaCTOTY B BBHIOPAHHOH MpeayCTaHOBKE, HY)KHO HaxkaTh KHONKY EN.
[Ipu sTom 3HaueHue yacToThl coxpansercs B EEPROM u dopmupyercs cnenuaibHbIN 3ByKOBOM
curHas. J{ns Toro, 4roObl OTMEHUTh COXpaHEHME IMPEIyCTaHOBKH, HYKHO HaxaTh kHONKy EX. B
ATOM CiTy4ae TeKylee 3HaueHne 4acToThl 3anmucano B EEPROM ne Oyner, a reHepaTop nepeusier B
pPEXHUM YCTaHOBKM YacTOTBI, €CIU IEpEeA STUM HOMEpP NPETyCTaHOBKHU DPENAKTUPOBAJICH, WU B
MeHIO (hOpPMBI BBIXOJIHOTO CUTHAJIA, €CJIM HOMEP HE peJaKTUPOBaJCs.

BBIKIIOYEHHUE BbIXO/JHOT'O CUT'HAJIA

JIns BBIKIIOUEHHS BBIXOJHOTO CHTHAJa TEHEPaTopa CIY)XXKUT MEHIO (DOPMBI BBIXOIAHOTO
curnaia SH (Shape). Ilpu Bxome B 3TO MEHIO Ha MHIUKATOpE OTOOpaxkarorcs cumBoibl SH, a
CrpaBa OT HUX — BUJI BBIXOJIHOTO CUTHaNa. Bua curnana moxket ObITh Sin — curnan BimouyeH 1 OFF
— CUTHAJI BBIKJIIOUEH (pHC. 5). BeIKItoueHne U BKIIIOUEHHE CUTHAJA TMPOUCXOIUT ¢ MUHUMAIBHBIM
ckaukoM (paspl. BEIKIIIOYEHHE MPOUCXOAUT MPU WU3MEHEHHM 3HaKa BBIXOJHOTO HANpPSDKEHHS C
MHHYyCa Ha IUTIOC, T.€. NIPH IIepexoJie CUrHaja 4epe3 Hojb. Bce BpeMs, MOKa BBIXOAHOW CHTIHAM
reHepaTopa BBHIKIIIOYEH, Ha BBIXOJE MOAJACPKMBACTCSA HyJEBOEe HampshkeHue. [Ipu BKIIIOYEHUH
BBIXOJTHOTO CHHaJIa €ro ()OPMHPOBAHWE HAYMHAETCS C HYJIEBOTO 3HA4eHHUsS (as3bl, T.e. C Hadaia
MIOJIO)KUTEITLHOM MOTYBOJHBI.
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Puc. 5. MeH10o ¢popMbI BBIXOJHOI'0 CUTHAJIA.
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HAYAJIBHASI YACTOTA 'EHEPATOPA

Jis Toro, 4toObl MpH Ka)XJOM BKIIOUEHUM NUTAHHUsS TEHepaTropa BBIXOJHAS YacToTa
IIPUHKMMAJIA ONIPEAEIEHHOE 3HAUEHUE, HYKHO COXPAHUTDH 3TO 3HAUYEHUE YAaCTOTHI B IIPEyCTAHOBKE C
Homepom 0. IlpemycranoBka 0 Takke HCIONB3YETCS NI 3alaHUsl YacTOThI, HA KOTOpPOWU OyneT
MIPOU3BOIUTHCS KaTMOPOBKA (CM. HIIKE).

HOUDPPOBAS KAJIMBPOBKA

[Tockonpky DDS mmeeT odeHp Manblii mar nepectpoiiku yactothl (oxoso 0.002 I'm), a
peanpHO ucnoib3yercs mar cetku 0.01 I'm, oka3zanoch BO3MOXKHBIM OCYIIECTBUTH IU(PPOBYIO
KaJaMOpOBKY 4acTOThl. [l KanMOpOBKM HYXKHO MMETh STAJIOHHBIM 4acTOTOMEpP WM STAJOHHBIN
reHeparop. B mepBoM ciydae 10OMBAIOTCS HYXXKHBIX ITOKa3aHUIl 4YacTOTOMEpPA, BO BTOPOM —
paBeHCTBA YacTOT.

Jlnst ocymiecTBiIeHHsI KaTMOPOBKH CHavaja HY>KHO 3aJlaTh 4acTOTY, Ha KOTOpOil oHa OyneT
MpOBOAUTHCS. [IJIsi 3TOr0 HY»HO YCTaHOBUTH JKEJaeMyl0 4YacTOTy Ha BBIXOJIE TeHepaTopa H
COXpaHUTH €€ B MpeaycTaHoBKe ¢ HoMepoM (. 3aTeM HyKHO BOWTH B MEHIO KaTHOpoBKU. J[i1st aTOrO
He00X0IMMO BBIKJIIOUUTH MUTAaHHE TEHEPAaToOpa, a 3aTeM BKJIIOUHUTH €T0 CHOBA, y/IEP)KHUBasi HAXKaTOM
kHonky EX. ITpu TakoMm BKJIIOUEHHM F€HEPATOp BOMAET B CHENMaIbHOE MEHIO KaTMOpPOBKH. B aTOM
MEHIO Ha MHJIUKaTope oToOpaxaetrcss cuMBoJl C 1 3HAaYeHUE KaTMOPOBOYHOTO KO3 duimenta (puc.
6). KanubpoBounsrii kodpdumment moxer npuaumaTh 3Haderus ot 0.00 1o 999.99. HomunansHOE
3HaueHne kodddunmrenta papao 500.00. 3menenne 3Ha4eHHUS KaTMOpOBOYHOTO KoddduimeHTa Ha
1.00 cooTBEeTCTBYET M3MEHEHHUIO BBIXOJHOW YacTOThl T€Heparopa NpuUMepHO Ha | ppm (oaHy
MUJUIMOHHYIO 4acTh). COOTBETCTBEHHO, C MOMOUIbIO MPOLEAYPhl KATUOPOBKU MOXHO HW3MEHHUTH
BBIXOJIHYIO YacTOTy reHepartopa He Oojee, yeM Ha +500 ppm. Haxomsce B MeHIO KaauOpOBKU
3HAYCHHE KaJTUOPOBOYHOTO KOA(P(HUIIMEHTa MOKHO M3MEHATh ¢ momombio kHormok UP 1 DOWN.
[lar usmenenust koddunrenta paser 10, Tak Kak yCTaHABIMBATH BBIXOJHYIO YAaCTOTY J0 COTBIX
JoJiel ppm He uMeeT cMbicna. B mpouecce kannOpoBKH HEOOXOIUMO KOHTPOJIUPOBATh BBIXOAHYIO
4acTOTy reHepaTopa, KOTOpasi MeHSETCsl IPU U3MEHEHUU KanuOopoBouHOTro ko3 duiirenTa.
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Puc. 6. MeH1o kaiudpoBKH.

Korma ¢ momomipio W3MEHEHUS 3HAYCHHS KaauOpoBOYHOTO Kod(dduumenta tpedyemas
BBIXO/JHAsl 4acTOTa JIOCTUI'HYTa, HEOOXOIUMO COXPAaHUTh HOBBIM KaauMOpOBOUHBIH KO3()(UIIUEHT.
Hnst coxpanenust koddduumenra HyxHo HaxkaTh kKHomky EN. Ilpm 3Tom HOBBI K03 duIment
sanumiercss B EEPROM, a reneparop mepeiaer B peXUM YCTAaHOBKM 4acTOThI. i TOro, 4yToObl
OTMEHUTh KanHOpOBKY, HY’)kHO HaxaTh kHONKY EX. [Ipu 3ToM BOCCTaHOBUTCS IpEKHEE 3HAUECHUE
KaJMOpOBOUHOTO KO3 PHULIKMEHTa, a TeHepaTop MepenieT B PeXUM yCTaHOBKH YacTOTHI.

Ecnu npoBonuTe kanuOpoBKYy reHeparopa Ha dvactote 15625.00 ['m, To B KauecTBe
STAJIOHHOW YacTOThl MOXHO HCHOJb30BaTh CTPOYHYIO YACTOTY TEJIEBM3HMOHHOIO CHUIHAJAa,
npuHUMaeMoro ¢ 3¢upa. TodHOCTP W CTaOMIIBHOCTH 3TOW YaCTOTHI BIOJHE JOCTaTOYHA JUIS
KaauOpoBkU. CpaBHEHHE YAaCTOT MOXHO OCYILECTBHTh C MOMOIIBIO ocumiiorpada no ¢urypam
Jluccaxy.



