KB cuHTe3aTop SuperVFO_LCD_AM.

PyKkoBoAacCTBO Nonb3oBaTtens.

JTa Bepcus manorabaputHoro cnHtesaTopa SuperVFO_LCD paspabotaHa A.PagueHko UR3ILF u C.BeneHeuknm US5MSQ
no npocbbe pagnontobuTeneit 5 kKateropmm, Tak ke, Kak n SuperVFO_LED, npeaHa3HayeHa KaK A/1a U3roTOB/IEHMA HOBbIX, TaK U
ONA MOAEPHM3ALMN YCTAapPEBLUMX TPAAMLMOHHbIX KB TpaHcMBepoB 1 AM TpaHCMBEPOB, MPUEMHUKOB U NepeaaTiMKoB (Kak
NPOMbILI/IEHHbIX, TaK U CAMOAE/IbHBIX) C MEXaHUYECKUM MepPeKIoYeHNEM AMarna3oHOoB U KIaCCUYECKMM PaCcKIagoM YacToT
npeobpasoBaHua NyTEém npocTon 3ameHsbl M. Brarogapa pagy CXeMHbIX U KOHCTPYKTUMBHbIX PELLEHWNI TaKasA 3ameHa
MaKCMMa/ibHO YMNPOLLEHA U, KaK NPaBuno, He TpebyeT mexaHNYeCcKol A0pPaboTKM NMLLEBOM NaHENN TpaHCcMBepPa. KOHCTPYKTUBHO
OHa CBOAMTCA K 3ameHe wTaTtHoi LILL, Ha cuHTe3aTop, BepHbepa Ha Ba/KOAEep, a AN1A NepekoyYeHUa pexxMmoB paboTsbl
CMHTE3aTOpa UCMONb3YIOTCA YIKE MMEIOLLMECA WTATHbIE OpraHbl ynpasneHua. [na BBeaeHns 4 gnana3oHos cBOOOAHbBIX
Bewatenemn (CB) octaBaeHbl TONbKO 6 OCHOBHbIX NHOBUTENLCKUX AMana3oHoB, a AMana3soHbl WARC ybpaHbl u aobasneH elwé
OAMH ONanasoH.

CuHTesatop SuperVFO_LCD_AM co3aaH Ha ocHoBe MMKpocxembl Si5351. na ynpaBaeHna ncnonb3yerca
MWKpPOKoHTponnep pupmbl Atmel ATmegal68. OH NO3BOAAET NONYYUTb OAMH UAN CPa3y ABa BbIXOAHbIX CUFHaAa: NePBOro
retepoamHa (VFO) ¢ yactoToii ot 0,1 o 160 Ml'y, n onopHoro retepoguHa (BFO) ¢ yactoTtoi ot 0,1 Ao 12 Mry,

TaKkKe B HEM NpeayCcMOTPEHbI:
- BO3MOXKHOCTb paboTbl CW, SSB n AM Ha 6 OCHOBHbIX 1t06UTENbCKMX KB gManasoHax u Ha 4 1CB
- B pexxume AM npu paboTe Ha nepeaavy Ha BTopom Bbixoae (BFO) reHepupyeTcs curHan Hecylei AM ¢ 4acToTo, paBHOM
pabouei 1 yKa3aHHOM Ha MHAMKaTOpe ANA NOCAeAyoWero yCUAeHna U MoAynALMM B BbIXOAHOM Kackage YMa.
- paccTpotiika (RIT) B npeaenax BK/AOYEHHOrO AMana3oHa. Mpy OTKAoYEeHUW BO3BPATMTCA YacToTa, KoTopas bbina npwm
BKJ/IIOYEHUUN PACCTPOMKN.
- [Be yCTaHaB/IMBaeMblIX NO/Nb30BaTENEM U HE3ABUCUMBbIX APYT OT Apyra YaCcTOTbl ONOPHOIO reTepoaunHa A1A paboTbl B pexunmax
CW/SSB ans ntobutenbckux AnanasoHoB Ha HOpMabHoW 6okosoi nosoce (MY1) n ananasoHax CB ana paboTtbl Ha BepxHel
6okoBoi nosnoce (MY2) 1 BblAaYa COOTBETCTBYIOLLMX MM CUTHA/I0B YNPaB/ieHNUA 418 NePeKIoHeHns pexkumoB TpakTa MY (AM/
CW(SSB)).
- NporpaMmmHas KaambposKa onopHoM YactoTbl Si5351
- YCTaHaB/IMBaeMbIX MONb30BaTeNEM 4 3HAYEHMSA BbIXOAHOIO TOKa CMHTe3aTopa (2-4-6-8 MA)
- MepeKNYaeMbIi War NepecTponkn Baakoaepa (aHkoaepa) —5,10,20, 50,1000, € TaK Ha3biBa€MbIM MHTENNEKTYa/IbHbIM
YCKOPEHMEM Liara nepecTpomnkm
- MPU NOCTOAHHO HayKaTol KHonKe STEP 0630pHbIN peXkum (peskum bbicTpold, ¢ warom 1 K, nepecTpoiku no Yacrorte)
-NporpammHasn KaanbpoBKa YyBCTBUTENBHOCTM MHANKATOPOB S-MeTpa U nsameputens mowHoctn PWR
- Ha CBOW BKYC aKTMBMPOBATb WU CAENATb HEAKTUBHbIMK Ntobble 13 10 AnanasoHoOB, ANA 3TOrO HA AMana3oHHOM
nepeksoyaTesie 3aNanBatoTcA Pe3UCTOPbl TONbKO TeX AMAanasoHOB, KOTOPbIE HYXHbI.
- BblbpaTb TMN BasKoAepa: MexaHNYeCcKuii M onTuyecknii. CMHTe3aTop Ha MPUMEHEHME Pa3HbIX BaSIKOAEPOB - MEXaHUYECKOTO
eHKogepa (6e3 Tpelwétkn, Ha 20/24 nmnynbca. a8 6onblieint KOMPOPTHOCTU NYTEM NMPOrPamMmMHON 06paboTKM GPOHTOB K
CMajgoB YMC/Io UMMYNbCOB yrpasieHns ysennumnsaetca 4o 80/96) co BCTPOeHHOM KHOMKOW. TaK »Ke npeaycmoTpeHa
BO3MOXHOCTb NPUMEHEHMA U ONTUYECKOTO C Yncaom umnysabcos oT 30 go 600 Ha 060pOT 1 OTAENBHON KHOMKOM NepeKkntoYeHus
wara, noA, KOTopyto, yBbl, NPUAETCA AeNaTb KpenieHne Ha nepeaHeit naHenn. CKOpocTb NOCTYNEHMA UMNYAbCOB OT
MHOFOMMMY/IbCHOTO ONTUYECKOrO Ba/IKOAEPa MOXHO NOHWU3UTb B CEPBUCHOM MEHIO Ha CBOM BKYC MOCPEACTBOM BKAOYEHUSA
NPOrpammMHoro AenuTens ¢ KoapouumeHTos geneHuna ot 1 go 4

[ByxctpouHbin KU nHaukatop 1602A co cBeToaMoaHOM NOACBETKOM obecneynBaeT XOPOLYH YNTAaEMOCTb B Pa3HbIX
yCN0BUAX ocBelLeHnA. Ha Hero BblBogMTCA cnepyowaa nHopmauma:
- pexxum paboTbl npuem (RX) unmn nepepava (TX)
- pabouyas yactota B MIy,
- BK/IlOYEHME peXknma paccTpoliku (Rit) n eé yactota B My,
- pexkum pabotbl (AM/SSB)
- War nepecTpoiku Basikoaepa /3HKoAepa ero nepekioyeHnm KHonko STEP
- UHOAMKATOP YPOBHA CUrHana, paboTalolmii B KauecTBe S-meTpa B pexknme npuema (RX) nam MHAMKaTOpOM BbIXOAHOM
MOLLHOCTU B perkume nepegaum (TX). s NoNHOro OTKNOHEHUA MHAMKATOpa TpebyeTca MUMHUManbHO oT 150 MB a0 4,5 BonbT
(HacTpaunBaeTcs B MeHI0).

MepeKpbiTve paboumx 4acToT Ha 6 OCHOBHbIX OBUTE/IbCKMX AMana3oHOB CTaHAAPTHOE +-5 Kunorepu, 3anaca.
[paHMYHbIE YacTOTbl B repLax Takume:

1,9 MHz (160m): Fmin = 1805000 : Fmax = 2005000

3,5 MHz (80m): Fmin = 3495000 : Fmax = 3805000

7 MHz (40m) : Fmin = 6995000 : Fmax = 7205000

14 MHz (20m) : Fmin = 13995000 : Fmax = 14355000

21 MHz (15m) : Fmin = 20995000 : Fmax = 21455000

28 MHz (10m) : Fmin = 27995000 : Fmax = 29705000



JononHuTtenbHO BBEAEHbI 4 paclwimMpeHHbIX AnanasoHa CB.
Ha HMX rpaHMYHbIE YacTOTbI B repuax Takue:

1,75 MHz: Fmin = 1600000 : Fmax = 2200000

3,1 MHz: Fmin = 2700000 : Fmax = 3300000

6,66 MHz : Fmin = 6300000 : Fmax = 6800000

10,46 MHz: Fmin = 10200000 : Fmax = 10700000

Mpwn [OCTUKEHNN HUNKHEN TPaHULLbI AMana30oHa NepexoamT Ha BEPXHIOK rPaHuLYy AnanasoHa U HaoboporT, T.e.
AMana3oHbl 3aKo/1bLoBaHbl. YacToTa reTepoamHa Ha ntobutenbckmx KB ananasoHax Ha Bbixoge popmmpyeTca No Knaccuyeckomy
NPUHLMMY, KOTAa Ha HUXKHUX ananasoHax 160-80-40 yacTtoTa Ha Bbixoge byaeT paBHa NpMHMMaemas YactoTa + Y, a Ha 20-15-
10 paBHa npuHUMaemas Yactota muHyc NY. ns guanasoHos CB YacToTa Ha Bbixoae Bceraa byaet paBHa NPUHMMaeMol YactoTe
+ MN4.

MocKoNbKy YacToTa onopHoro retepoauHa (MY1) sbibupaeTca HUXKe nosockl nponyckaHua ®CC, a MY2 — Bbiwwe NonocCkl
nponyckaHua ®CC, To Takoi packnag yacror M/[ asTomatnyeckn obecneunsaet paboty B perkumax CW/SSB Ha ni0buTenbeKmx
[Mana3oHax Ha HopmanbHoM 6oKoBol nosoce v gManasoHax CB ana paboTol Ha BepxHel 6oKkoBOW nonoce.

®opMma BbIXOZHbIX CUTHA/IOB reTEPOAMHOB - MeaHApP BeNMUMHOM npumepHo 3,0 B (Up-p). MoTpebnsemblit TOK C MEXaHUYECKUM
SHKOZEepPOM He npesbiwaeT 50 MA, a c oNTUYECKMM BanKoaepom He npesbiwaeT 70 MA. PekomeHayemoe HanpsaxKeHne NUTaHuA
cuHTe3aTopa +10 ...+ 14 B.

labapuTHble pasmepsbl (6e3 yuéTta pasbémos) 80(LL)x36(B)x23(l) mm.
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MpuHUMNManbHas cxema cnHTesaTopa SuperVFO_LCD_AM BMecTe C TMNOBOW CXEMOM BHELUHUX NOAK/IOYEHNIN MOKa3aHa Ha
pUCYHKe.
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Cxema cuHTesartopa SuperVFO LCD _AM v.1.35

E€ ocHOBHble 0COBEHHOCTU:

M3HauyanbHO BKAOUEH pexxum AM. Mpu sTom B pexknme npmema Ha Bbixoge VFO reHepupyeTca retepoamHa, a Ha Bbixoge BFO
curHana Het. Mpu nepexoae Ha nepegayy Bbixog VFO oTkAtoYaeTcs, a Ha Bbixoae BFO noasnseTca curHan Hecywen AM ¢
YacToTOoM, paBHOM paboyen U yKasaHHOM Ha MHAMKATOpPE. ITO CYLLECTBEHHO ynpoLwaeT KommMmyTauuto 8 AM TpaHcuMBepax 1
no3sosfeT nsbexatb «ygapa no ywam» Npu nepexone Ha nepegady.

[na nepekntoyeHns AnanasoHoOB CAYKUT cBOBOAHAA CeKUMA WTAaTHOrO NepeKknoyaTens Amana3oHos, 0cBOb6oAMBLIAACA noce
yaanenus M/, Ha KOTOPOW M pacnamBaloTCA COOTBETCTBYHOLLME AMANA30HHbIE Pe3UCTOPLI. [TPUYEM HYKHO YCTAaHOBUTD TOJIbKO
Te pesnCcTopbl, YTO COOTBETCTBYIOT AMana3oHam, MMeoLWUMEA B TpaHcuBepe. MopAagoK pacnonoXeHnsa pe3smcTopos, 1
COOTBETCTBEHHO, AMaNa3oHOB, BbIOMPAaeM Ha CBO BKYC.

YnpasneHne BCeEMU peXMMaMmn CUHTE3aTOpa CTaTUYECKOE, MOCTOAHHBIM NOTEHLMANIOM, T.€. MEPEKNIOYEHNE PEXUMA
npou3BoAUTCA NYTEM NOCTOAHHOIO 3aMblKaHMA Ha 06WKin Nposoa. Mo3ToMy B KauecTBe NOKa3aHHbIX Ha CXeMe KOHTaKTOB
NEAAND (PTT), Bka. TIT (CW m SSB) 1 Bkn. Pacctpoiiky (RIT) ucnonb3oBaHbl LWiTaTHbIE MEPEKAOYATENM TPaHCUBEpPA.
PasBssbiBatowme anoabl VD1,VD3,VD4 ycTpaHAOT BAMAHWE Ha paboTy CMHTE3aTOpPa BO3MOXKHbIX HAMNPAMXKEHUM HA 3TUX
nepeknodatensx. BHMMaHue! Mogava oTpulatenbHbIX HaNPAXKEHUA HA 3TU BbIBOAbI He aonyctumalll
KHonKa Bblbopa wara STEP — Ta, 4To BCTPOEHa B MEXaHUYECKNI1 SHKOAEP.

CepBUCHOE MEHIO.

YcTaHOBKa OCHOBHbIX MapaMeTpoB 1 KainbpoBKa 4acTOTbl MPOU3BOAMTCA B CEPBMCHOM MeHt0. [114 BXOZa B CEPBUCHOE MEHIO
HY}KHO HaaTb U, YAEPKUBAA B HAXKAaTOM COCTOAHMM KHOMKY STEP, BKAOUMTb NUTaHME cuHTe3aTopa. CoxpaHeHue 1 nepexos Ha
CneayioLLyto NO3NLMI0 KPAaTKOBPEMEHHBIM HaxkaTvemM Ha PTT (nefdanb uav Tymbiep nepexosa B pexxum nepesayu), a
M3MeHeHMe NapameTpa - BpallleHnem BasiKoaepa.

lMYHKTbI MeHI0



IF SSB =460.000 - 3Ha4YeHMe YacToTbl oNopHoro retepoamHa (MY1) B TenerpadHom pexxkunme u SSB ana nobUTENbCKUX
Amnana3oHos. Kak npaBunio, oHO ycTaHaBAMBaeTcA NpumepHo Ha 3000 L HMXKe HUKHEN FpaHuLLbl NO0ChI MPOMYCKaHUA
TenepoHHoro Ko (3M®) no yposHio -6ab

IF CW=470.000 — 3Ha4yeHue YacToTbl onopHoro retepoamHa (MN4Y2 )8 TenerpadpHom pexkmme n SSB ans guanasoHos cBO6OAHbIX
pagnoselatenen. [1na aBToMaTMYeCKoro obecneyeHuns NPUHATOrO Tam peXxnuma BepxHe 6OKOBOIM N0AOCHI, Kak NPaBuIo, OHO
yCTaHaB/MBaeTca npumepHo Ha 3000 L HUXKE HUMKHEN rpaHuMLbl NON0ChI NponycKaHua TenerpadHoro K& (M) no yposHio -64b.
Ecnu Baw ©CC He o6nagaeT 60nblioi NpAMOYroibHOCTbIo AYX (KD, M nnm nbe3oduabTp), TO HET CMbIC/IA B TOYHbIX
3Ha4YeHMAX OTCTyMNa OT rPaHMLbl MOJI0ChI MPOMYCKaHUA MU YacToTbl onopHuKa/MY BHocsATca: nepsas (MY1) Ha HUMKHKMI Kpait
nosocsl nponyckanua CC, BTopan (MY2) - Ha BepxHWUi Kpait nonocbl PCC. 3HaueHme MY B pexkume AM ycTaHaBAMBaETCA
paBHbIM CpegHeapUPMETUYECKOMY 3HaYEHMNIO YCTAHOBIEHHbIX 3HaYeHni NY1 n NY2: MY_AM=(NY1+MN42)/2. Hanpumep, ons
YKa3aHHbIX Bbille 3HaYeHnin NY_AM=(460+470)/2=465 klu. Ecam Bbixog BFO He ByaeT MCNoNb30BaThCA, HaNPUMEP NPUEMHUK
WX TPaHCcMBep ToNbKO ana AM, To 3HaYeHuA MY1 n MY 2 Hy»KHO YCTaHOBUTbL OAMHAKOBLIMM U paBHbIMM YacToTe MY uau, ecm B
TenerpadHoOm pexunme 1 SSB Mcnosb3yeTca oTAeNbHbI ONOPHBI FeTEPOAMH, TO PaBHbIMM €ro 4YacToTe reHepaLmm.

Si5351_ 27004,012 - kannbpoBKa TakTOBOM YacToTbl Si5351. MoaKkAoUYMTL YacToTOMep K pasbémy VFO u, Bpaw,aa Bankoaep,
BbICTAaBMTb Ha BbIXoAe YacToTy posHo 25000.000

Si5351_CLK=1/2 - yka3blBaeT, CKO/IbKO aKTMBMPOBaTb BbIxoAos (1 nam 2) Si5351. B peskume AM BTopoit Bbixod (BFO) oTk04EH
HE3aBUCMMO OT YCTaHOBIEHHOTO 3HAYEHMA.

MpumeyaHume. Mpu ucnons3osaHUU cuHmesamopa SuperVFO_LED AM 8 mpaHcusepax u npuemMHUKax ¢ 08ymsa
npeobpa308aHUAMU UCM0Ab63yemcs mosbKo 8bixo0 VFO, 8 ycmaHoskax 41 u 42 ykazeieaemcsa yacmoma nepsoli M4 u
aKmuesupyemcsi mosaoKo 00uH CLK. Bmopoli 8bix00 (BFO) MoXtHO aKmueu3upoeame mosbKo 04189 MPAHCUBEPO8 C 00HUM
npeobpazosaHuUem, HO NPU 8bICOKOM 3Ha4YeHuu 1Y (8 Heckonbko ML u 8biwie) mMoxem 3aMemHO «3a2pA3HUMbCA» cueHan VFO,
y8eauYumeca Yucso cnypos, nosmomy pekomeHlyemcs U 8 Smom csay4ae He aKmuasuposames 8mopoli 86ix00, a MPoooaAHaAMb
ucrnoanb308aMb WMAMHsie 2emepoOUHbI.

Current Si5351= 2-4-6-8 - BbixoaHo! TOK si5351.
Mo Mmom n3mepeHnam, peasibHaa aMnNANTyaa BbIXOAHONO TOKa Ha Harpy3ke 51 Om cocTaBafeT:
yCTaHOBKe 2 MA - 6-7 MA
ycTaHoBke 4 MA - 13 mA
yCTaHOBKe 6 MA - 17 mA
yctaHoBke 8 MA - 20 mA

SM=20 - lenntenb S-meTpa HacTpoiika 4yBCTBUTENBHOCTU JIMHEMHOTO MHAMKATOpa npu RX. Mpu 3HavyeHMn 20 OTKOHEHME Ha
BCHO LWKaNy NpoucxoanT npu HanpaxeHuu Ha exoge 1.5 B. Ecau 3awkanuneaet, To yBennumnTb 3HavyeHune. Ecanm mano nokasbiBaer,
TO YMEHbLUTb.

PWR=20 - lenutens PWR usmeputena mowwHoOCTU. ToXKe camoe, HO g1f BXOAa MHAMKALMK BbIXxo4a NepeaaTymka
TUN VAL AM=1 B pexume nepegaum AM paspelleHa nepecTpoiika no YactoTe BasKkogepom. Ecam Homb - To 3anpelueHa

Val_TUN=100 - HacTpolika 3HauyeHu1A nopora cpabaTbiBaHNA NHTENNEKTYa/IbHOTO.BaIKoaepa. OT 1 - ycKopeHue wara
NepecTPoriKM NPONCXOOMT JarKe Npu NEFKOM BpaLLleHUM o 655 - oTkItoueHMe yckopeHus. Mo3sonseT nogobpaTs nog cebs
peaKkuuto BanKkoaepa. PEKomeHAyeMoe Haya/lbHOe 3HaYeHue A8 MexaHu4YecKkoro saskogep: 100.

Valcod=MECHANIC - Bbi6bop MexaHU4YEeCKUIN MM ONTUYECKUIA BANIKOA,

Valcod KD=1 —KoaddpuumneHt aeneHns mmnynbCcoB ONTUHECKOrO BaNKOLAEPA, EC/IM OH aKTUBMPOBAH. 1- An1a BanKoaepa,
umetowero 4o 120 umnynbcos Ha o6opoT, 4-npu 400-600 nmnynbcax.

Bcerga npoancTbiBaTh NOHOCTBIO BCE MEHIO He HYXKHO. [onaa A0 HYXKHOMO NMYyHKTa YCTAaHOBOK U CAe/1aB USMEHEHUA, MOXKHO
nepenTn K cieaytowemy NMyHKTY MEHIO U Nepe3anycTuTb CUHTE3aTop Mo NUTaHUIO.

B KoMnneKT K cuHTe3aTopy SuperVFO_LCD_AM BXoAMT MOJIHbI KOMIMIEKT KpPenea, pasbeéMOB A1 BHELHUX
NOZKNOYEHN I, KOMIMIEKT NPELM3NOHHBIX (1%) AManasoHHbIX PE3NCTOPOB M PYKOBOACTBO NoJib3oBaTe s, LiBeT nHaAMKaTopa
MOKHO BblbpaTb NpK 3aKase: YEPHble OYKBbI Ha KENTO-3e/1EHOM poHe unn benble HyKBbI HA CUHEM DOHeE.



