IIpocToii cuaTe3aTOp YacToThl Ha Si5351 v3.1, 2022

Ceiiuac mpesaraercsi MHOXECTBO CHHTE3aTOPOB C TPOMAHBIMU BO3MOKHOCTSAMHU U (PYHKIIMSIMHU:
¢ OOJNBIINM KOJIMYECTBOM KPYTHJIOK, BEPTEIIOK M KHOIMOYEK, a Bam 1is qaun wim myTeniecTBUil HyKeH
MIPOCTOM, MaJIOrabapuTHBIN U SKOHOMHBIM cuHTe3atop it QRP TpancuBepa uiu nmpueMHHKA TIPSIMOTO
npeoOpa3oBaHusl.

[Ipennaraemast KOHCTPYKIIHS CHHTE3aTOpa BHIIIOJHEHA C MCIOJIb30BaHKeM Mpoieccopa ATtiny85,
B KaueCTBE MHJIHMKAIMK - KOMOAKTHBIN 16x2 andasutHo-tmdposoit KK WO16021 (c noacserkoit) u
MUKpocxeMbl Si5351. MUHMMYM OpPraHoB ympaBiieHHS (TOJBKO DHKOAEP C KHOIKOI), IMO3BOJMIIO Ha
OOBIUHBIX DJIEMEHTaX peali30BaTh CHUHTE3aTOpP 4YacTOThl pasmepoMm 78x34 mm. CHHTE3aTOp MOXKET
UCIOJIb30BaThCs Kak B kKauecTBe rerepoaunna (I'TIJ]) u onopuoro reneparopa (OI) B pannontoOuTenbcKux
MPUEMO-TIEPEAAIONIUX KOHCTPYKIMX C OTHUM MTPpeoOpa30BaHNEM YaCTOThI, TAK M B KAYECTBE FeTEPOANHA
(I'TIT) B KOHCTPYKLHUAX MPSIMOTO IpeoOpa3oBaHus 4YaCTOTHI.

Oco0eHHOCTH CMHTE3aTOopa:
- [IpocroTa cOopku (HacTpoiiku He TpedyeTcs)
- OnuH (CKBO3HOM) IMAa30H HACTPOUKH 4acToThl OT 1 — 160 MI',
- CamocTosiTenpHasi yCTaHOBKA JTFOO0N CTapTOBOM 4acTOTHI
- [IepecTpoiika 4acTOThI OCYIIECTBISAETCS IHKOJAEPOM C KHOTIKOM
- DHKOJIep YCTaHOBJIEH Ha IIaT€ CUHTE3aTOPa, HO €CTh BO3MOKHOCTB €0 MepeHoca Ui
HCII0JIb30BaTh BHEIIHUN SHKOJEP.
- Juckpernpiii mar Hactpoiku: 10 I'i, 100 ', 1 k', 100 kI, 1 Mr.
- )KK-aucmieit orodpakaeT TEKYIIYI0 4acTOTy ¢ TOYHOCTHIO 0 1 T'1I.
- S-metp: 0 - 3.3B noctosiHHOTO TOKa Ha J1 (0TOOpa)kaeTcst Kak U3MeHseMas IOJIOCKA)
- Beixog cuntesaropa VFO pazsem J3 (1 — 160 MI'n),
- Beixon BFO (Onopwsiii ['enepatop) — Beixos J4. (ycTaHOBKA 4YacTOTHI Yepe3 MEHIO CHHTE3aTopa).
- Jlerkas nactpoiika oz mo0yto T4 (ITY=0, YactoTta+I14, Yacrora-IT4, [T4Y-YacTora, ABTO-
pEeXUM NepeknoueHus o npasuiy: 10 10,5 MI'T] nonydaeMm Ha Beixone Yactora+I14; Beimie
10,5MTI'11 mosmyuqaem Yacrora-ITH). Bee HacTpoiiku uepe3 MEHIO CHHTE3aTopa.
- Bo3MOXHOCTh TOYHOH KaTMOPOBKH CHHTE3aTOpa
- Mo>kHO MCTIOIB30BaTh JIJIsl pa0OThI B KaueCTBE TeHepaTopa ¢ AUana3oHoM NepecTPORKH YaCTOTHI
oT 1 — 160 MI'n min B kauectBe rerepoauna (I'TIJ]) B KOHCTpYKIMAX IpsAMOro npeoOpa3oBaHuUs
4acTOThI)
- [lutanue cunreszaropa 7-12B / 30-40 MA.

OCHOBHOI1 pe:xuM padoThI

DKpaH COCTOMT U3 JIByX aKTUBHBIX CTPOK. B BepxHeil cTpoke oToOpakaeTcsl TeKyIas 4acToTa ¢
TOYHOCTBIO 110 ['epua.

B HmwxHel cTpoke cneBa B
KauecTBe IIJIaBAOIIEN ITOJIOCKHU
oroOpaxkaercs YpOBEHb S-metpa
(0..3.3B), mpaBee — miar mepecTpoKH.

[Ifar  mepecTpOMKH  YacTOTHI
MEHSIETCSl Ha)KaTHeM KHOIKH 3HKOJepa.
IlepecTpoiika 4YacTOTBI MPOUCXOAUT
BpalIEHUEM YHKOJEPA BIPABO-BIIEBO.

JnuTeNnbHbIM HaXaTHEM KHOIKU
sHKoJIepa (OKOJI0 2-3 CeKyH/) 3alMChiBaeT 3HAYCHHE TEKYIIEH Y4acTOThI B Ka4eCTBE CTapTOBOW IMpH
CIICAYIOIIEM BKJIIOUEHHH CHHTe3aTopa. [t Toro, 4uroObl He MpepbIBaTh pabOTy CHHTE3aTOpa B MOMEHT
3aMucy napameTpa TeKyIIed YacTOThl B MaMATh MPOLIECCOPa HUKAKUX JOMOTHUTENbHBIX COOOIICHUN Ha
9KpaHe HE MOSIBIISIETCS.




MeH10 M HACTPOiiKa mapamMeTpoB

B wMeHI0 copepxkaTcsi HACTPOMKH, KOTOpBIE 3amucaHbl B OJHEPrOHE3aBUCHUMYKO IaMATh H
MPUMEHSIOTCS B peKUMe paboThl cuHTe3aTopa. Jliis BXo/la B CEpPBUCHOE MEHIO HACTPOHKH HEOOXOUMO:
1) OTKII0YHTh TUTAaHUE CHHTE3aTOpa
2) HaxxaTb 1 yIepKUBaTh KHOIKY YHKOJEpa
3) BIt0YKTh MUTAHUE CHHTE3aTOPA, MPO0IIKAS YICPKUBATh KHOIKY dHKoJepa 1 cekyHay (kak
NPaBUJIO, TOCTATOYHO HAXKATHS ITPU BKIKOYCHUH — JIOJITO JIepPKaTh HE HY»HO). [Tocie Toro, kak
KHOIIKa OyJIeT OT)KaTa, MOSIBUTCS dKpaH HacTponku “IFOFFSET”

Hanee, Ha 5KpaHe 0TOOPaKAOTCS CIeIyIOINEe HACTPOMKY:

- “IFOFFSET” - ycranoBka 3HaueHus: npoMexyTouHoit yactoTsl (ITH). Ilo ymomganuio «0». MoxHO
yCTaHOBUTS Jit00oe 3HaueHue ot 0 1o 160 MI'1. YcraHOBKa BBINOJIHAETCS € TOMOIIBIO SHKOIEpa (BIEBO-
BIIPaBO), a TAK)KE€ KHOIIKOM 3HKOJIEpa Ui IEPEKIIOUEHHUS [1ara NepecTporKH YaCTOThI

/lna coxpanenus mekywiezo napamempa u nepexooa K ciedylouiemy RYHKmy MeHI0 Heo0X00umo
Haxicamb KHONKY IHKOOEPa u He OMNYCKanmy 00 mex nop, NOKa He 00HOGUMCA UHPOPpMAYUA HA IKPAHE

- «Hacrpoiika pe:xxuma padorsi ITU».

ITepexiroueHne Mex 1y BaApuaHTaMH BBIITOJIHAIOTCS KOPOTKUM HA)KaTUEM KHOIIKH 3HKOJEPA.

Bo3mo:kHbIEe BADHAHTHI:

e “+ |F” — o3Hauaer, 4yTO TEKyIas 4acTOTa Ha FKpaHe OyAEeT CKIAIbIBATHCSA C MPOMEKYTOUHOMN
yactotoi (Hactora+IIY)

e “ |F” — o3Hayaer, YTO W3 TEKyIIeW 4YacTOThl Ha D3KpaHe OyIeT BBIYUTATHCS YACTOTA
nmpoMexyTouHoi yactotsl (Yacrora-IT4)

e “IF -” — o3Hauaer, 4TO M3 3HAYEHUS MPOMEKYTOUHOM YAaCTOThI OYyJET BBIUMTATHCS TEKyIlas

yacTtoTta Ha skpane (I[TY-Yacrora)

o “AUTO” (ycranoBieH mno ymomyanuio). ABTO-pexxum mNepekioYeHus: Mo TpaBHIy: Ha
nuanaszonax 1o 10,5 MI'L] nonyyaem Ha Bbixojae rerepoauHa «Hacrora + [1Y», a Ha quanazoHax
Boitie 10,5MI'1; mosmywyaem rerepoaus o gpopmyie «Hactora - [TU».
Buumanne! B cayvasnx, koraa sageiictBoBanbl mapamerpbl -IIY um ITY-, u pesyabrar
MaTeMaTH4YeCKOr0 BHIYUTAHHUA CTAHOBUTCH OTPHUIATEJbHBIM (Hanpumep, SMI'n - 8,867
MI'), To Ha BbIX0ae cuHTe3aTOpa “VFO” Oyaer HyJ1eBoe 3HaYeHue. Kak To1bKo0 pe3yabTat
MaTeMaTH4eCKoil onepanuu 0yaeT Bbillle MUHMMAJIbLHOI0 OPOroBOro 3HaueHus (0xos0 450
KI'n), Ha BbIXO€ CHHTE3aTOPA ABTOMATHYECKH OyIeT 0:KHIaeMblii pe3yJbTar.

- “BFO” - VYcraHoBka 4acTOThl OmopHoro reHeparopa. Ilo ymomuanuio 3HaueHue «0». Bpixon
reHepaTopa OTKIIIOYEH. Y CTaHOBUTh MOXKHO 0010 yacToTy oT 0 1o 160 MI'11. PeanpHO€ MUHMMAITBEHOE
nmoporoBoe 3HaueHue coctaBisier okono 450 KI'm. MakcumansHoe okomo 160 MIn. YcranoBka
BBITIOJTHSETCS C TMOMOIIBIO SHKOZEpa (BJIEBO-BIPABO), a TaKKe€ KHONKOM 3HKOJEpa JUIsl MEePEKITI0UEeHUS
mjara NEepecTpoMKH 4acToThl. [Ipm HeHyneBOM 3HAYeHMM IapaMeTpa OINOPHOM YacTOTHI BBIXOJ
reHepaTopa aBTOMaTH4YECKH BKIIIOYAETCs MPH CIEAYIOUIEM BKIIOUEHUH CUHTE3aTopa WK Nepe3arpysKe.
Jlist TOro, YTOOBI OTKIIIOUUTH BBIXOJ OMIOPHOTO FeHepaTopa He0OX0IMMO YCTaHOBUTH 3HaueHue «0».

- “Crystal” - KanmnOpoBka 4acToThI OITOPHOT0 KBapiia MEKpocxeMbl Si5351. DToT napameTp HEOOXOIMMO
KOPPEKTHPOBATh, TaK KaK KBAaPIbl HIMEIOT HEOOJBIIYIO IMTOTPEITHOCTh 110 YacTOTe HECMOTPSI HA TO, YTO
OHU MOTYT OBITh U3 OJHOM MapTHHU. MBI MOAOHpPAEM MAKCUMAJIbHO OJIM3KOE 3HAUYEHUE KBapLEB IS
KaX /101 mapTu Juist 0oJiee TOYHOM KanuOpOBKHU, HO TEM HE MEHEe HeOOJIbIIas TOTPELIHOCTh UMEET MECTO
ob1Th. [To ymomyanuro 3Hauenue 25 003 528 nns kBapues 25 MI'n u 30 000 778 mnsa kBapues 30 MIw.
ITpu HEOOXOIUMOCTH MOKHO C/I€NaTh KAJINOPOBKY HEOOXOAUMO UCIOIb30BaTh TOUHBIN 4aCTOTOMED WIN
COBpPEMEHHBIN ocuuiuiorpad ¢ pyHKIuen naMepenus: 4actotsl. [Topsaok KamuOpPOBKY CIeTyIOMUN: IS



ynoOcTBa B pekuMme KaiuOpoBKM Ha Bbixone J3 mpucytctByer yacrora 3 600 000 I'eprr (3,6 MI'm).
Heo6xoaumMo moaKII0YuTh 4acTOTOMEP U JOOUTHCS Ha YacTOTOMepe mokazaHuit 3,6 MI .

Kak npaBuiio, mo yMoJl4aHHIO MOTPEUTHOCTH MMOKa3aHUH 0e3 kanuOpoBKku cocTasisieT He 6onee 30 epr,
YTO JOIMYCTHMO HCIIOJIb30BaTh 0€3 (PUHUIIHON KaTHOPOBKH ITPHU OTCYTCTBUH TOYHOTO YaCTOTOMEpA.

Jla coxpanenus meKyuiezo napamempa Heodxo0umo Ha)3camy KHORKY IHK0Oepa u He OMNYCKamb 00
mex_nop, noka_ne noagumcsa_naonuce «REBOOTy» (Ilepesazpyzums). Ilocne ymozo ycmpoucmeo
nepezazpyzumca_asmomamuyecku. Ilocne nepezazpysku Cunmesamop oydem e padouem pexcume ¢
YCMAHOGIEHHBIMU NOIb308AMENbCKUMU HACMPOUKAMU.

BoccraHoBiieHHMe 3aBOACKHX HACTPOECK

J1j11 BOCCTaHOBJICHHS 3aBOICKON MPOUIMBKYA HEOOXOUMO:
1) BBIKIIOYNTH MUTAHUE CHHTE3aTOPa
2) Haxarb KHOIIKY SHKOZEpa
3) VYaepkuBaTh KHOIKY 3HKO/Epa 0K0J0 10 CeKyH/I PpH BKIIOYCHUN TTUTAHUS.
4) Tlocne ycnenmHoro copoca otkpoetcs MmeHio OFFSET ¢ 3Hauennem mo ymomdanuto «0»
5) Ilocne 3TOr0 peKoOMEHIyeM elle pa3 Mepe3anyCTUTh YCTPOMCTBO Ui BO3BpAIICHUS B pabouHii
pexuM (06e3 HakaTHs KHOIIKHM SHKOJ1epa)
6) Ilocne copoca HEOOXOAUMO ITPOBEPUTH MPABUIIbHO ycTaHOBKH 3HaueHuss CRYSTAL

PaszbeMpbl

- S-meter - Bxox st monkioueHust S-merpa (0..3,3B). Ha Bxoae npucyTCTBYyeT pe3UCTUBHBIN JETUTETh
u3 pesuctopoB R1/R2.

- J1: Tlepembruka i BKJIIOYEHHUS M BBIKJIIOUEHUs TOACTpoedHoro pesucropa R1. Tlepen tem, kak
MOJIKJIIOYATh MOJCTPOCUYHBIN PE3UCTOP PEKOMEHYETCSl YCTAHOBUTD JIBUJKOK B MAKCUMAJIbHOE 3HAUCHHE
COINPOTHBIIEHUS, a Takke yOeIuThCs, YTO BXOJHOM curHan He mpesbiiaer SB. Ilpu mpesbliieHun
HanpspKeHus 5.6B Ha BbIBOZIE POIIECCOp MOXKET BBIMTH U3 CTPOS.

- VFO: Beixon ocHOBHOTO reHeparopa 9actoTsl VFO

- BFO: Beixon uyacrotsl BFO onopHoro resepartopa (mpu 3Ha4eHHH 4acTOThl «0» B MEHIO - BBIXOJ
OTKJIFOYAETCsl)

- J6: BHelIHee NMOAKIIIOYEHHE SHKOiepa (BpalleHue u KHomka). [Ipy Heo6X0IMMOCTH ITEpEHECTH SHKOAEP
B JIpyroe€ MECTO Ha JIMIEBOW MaHEeIH MpPUEMHUKAa WM TPAHCUBEpPA MOXHO OTpe3aTh 4acTh IUIATHI C
SHKOJEPOM M CAENaTh MOAKJIIOUEHHUE K IUIATE CUHTE3aTOpa ¢ MOMOIIBIO MPOBOJAOB. {1 3TOro Ha miare
YCTaHOBJICH pa3zbeM J6.

- Pexomennyemoe nuranue 9-12B. MunumansHoe 3HaueHue 6-7B. MakcuManbHOe KpaTKOBPEMEHHOE
3Ha4YeHHE HanpskeHus 15B.
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MpPUHULUMNMAABHAA CXEMA MpPOCTOro CHHTE2ATOPA YACTOThI
HO MuKpocxeme SiD351, sepcua 3.1




