«OpHONNaTHDIN BapuaHT yactTotomepa/undpoBoii WKanbl ¢ NATUPaA3PAAHbIM
cemucermeHTHbim LED nHgukatopom»

3TOT MMUHMATIOPHbIA M SKOHOMUYHbIA YacTOTOMEpP NpefHasHayeH asa paboTbl
B KauyecTBe UMPPOBOM LWKaNbl ObITOBbIX W NHOOUTENLCKUX NPUEMHMKOB,
cynepretepogmMHoB M NpAMoOro npeobpasoBaHMs, MPOCTbIX TPaHCMBEPOB.
bnarogapa aBTOMATMYECKOMY MEPEKNIOYEHMIO NPesenoB U3MEPEHUA OH BCEro
npu 5 paspagax MHAMKauum obecneymBaeT AOCTAaTOMHO BbICOKYH TOYHOCTb
M3MepEeHMA YacToTbl B LUMPOKMX npedenax ot eguuumy, 'y go 60-70 Mrlu.
TexHUYeCcK1e XapaKTepUCTUKK:

v' HanpsaeHue nuTaHuUA OA4HONONAPHOE +6..+9B

v' TMotpebnsaembiin TOK, He 6onee 37 mA

v' [lnana3oH namepsembix 4actoT 1 KMy-70 Mry,

V" MUHUMaNbHbIA YPOBEHb BXOAHOIO CMrHaNa <50...100 mB
v/ BXOoAHOe CONpOTUBAEHUE, HE MEHee 2 Mom

v' BxoaHas éMKOCTb, He Bonee 10 ng

v' Pa3smep nnartbl: 55(LL)x23(B)x17(l) mm

BHewHwuii Bug ogHonnatHoro YTM/LiLL:

OnucaHue KOHCTPYKLUUU 1 paboTbi:

B OCHOBY KOHCTPYKUMW MONOXKeH popaboTaHHbi npoekt Wolfganga DLAYHF
http://www.gsl.net/dl4yhf/freq counter/freq counter.html. YTM peanusosaH
Ha nonynapHom PIC muKkpokoHTponnepe PIC16F628A. ba3sosas Bepcus bbina ¢
4x-paspsgHON UHAMKaUMeN, ANs yhnpaBieHMem paboToir naToro paspsga
npMMeHeHa cxema coBnageHua Ha pguogax VD2-VD4 wn knwouye VT3, Ha
TpaH3uctopax VT1, VT2 BbINOAHEH Y/y4YWEHHbIX BXOAHOM YCUAUTENb-
dopmupoBaTenb, obecneunmBaloLMIMA  MOBbLIWEHHYD YyBCTBUTENbHOCTb (Ha
yactoTtax Ao 15 MIy He xy»ke 30 mB, o 70 Ml'y — He xyxe 100 mB). Bnarogaps
AuogHomy orpaHmumTtento VD1 Ha BxoZ4 A0NyCTMMO NogaBaTb HanpaXeHue Ao
25 B nepemeHHOro HanpsaxeHuWa npu yactote curHana go 30 Mlu. BxogHoe
conpoTuBsieHMe Npu 3TOM cHUKaetca Ao 10 KOm Ha yacTtoTax 4o 1 My, a Bbiwe
HOCUT EMKOCTHOM XapaKTep M onpeaensetrca émkoctoto 10 nd. [AmanasoH
M3MepsAemMbIX 4YacTOT CBEpPXy OrpaHMYeH BO3MOXKHOCTAMM KOHKPETHOro
aksemnaspa PlCa n moxetr gocturate 70-80 MlU, a CHM3Y — BENYMHOM
pasgenutenbHbix KoHaeHcatopoB Cl1  wm C5. [MlpuM yKasaHHbIX Ha cxeme
3HAYEHUAX HUXKHAA rpaHMua npumepHo 1 kly. Low Drop ctabunmsatop Ul
obecrneumBaer crabunbHyto pabotry YUTM/ULW npu nageHum  HanpsaxeHuu
nMTaHuA BnNaoTb 4o 5,7 B. Anog VDS 3awmiaeTt ot nepenositoCOBKM NUTAHUA.
[JnanasoH namepeHusa 1, COOTBETCTBEHHO, NEPUOL, U3MEPEHUA NEPEK/IoYaeTcA
aBTOMATMYECKM, 4TO obecneymMBaeT MAKCMMAJIbHYDO TOYHOCTb WM3MEpEeHMs.
Mwuramowana [ecATUYHAA TOYKA Ha MHAMKATOpPE YKa3blBaeT Ha W3MepeHue
YacToTbl B KWAOrepuax, a MOCTOAHHO CBETAWLAACA TOYKA YKa3blBaeT Ha
M3MepeHMe YacToTbl B Merarepuax, Kak nokasaHo B cieaytowen tabanue:

Anana3soH yactoTt||Ha aucnnee||lMepron namepexua| [decATMYHaA TOUKa
0...9.999 kHz XXXX 1 cekyHaa Mmuraet
10...99.99 kHz XX.XXX 1/2 cekyHApl muraet

100...999.9 kHz || XXX.XX 1/4 cekyHapl muraet
1...9.999 MHz X XXXX 1/4 cekyHapl CBETUTCA U HE MUTraeT
10 ... 50.00 MHz XX XXX 1/4 cekyHapl CBETUTCA U HE MUTaeT

BbIHOCHaA KHoMKa nporpammupoBaHua SW1 (“PRG”) nogkntoyaetca K nnate
YTM/LLL (KoHTaKTbl 1,3 pa3sbéma NporpaMmMpOBaHUsA), Kak NpaBuao, Npu
NepBUYHON HACTPOMKE PEKMMOB PaboTbl U B ganbHelLWwen paboTe He HYXKHa.
Ho npu xenaHum eé MOoXKHO NOAK/IIYNUTL MOCTOAHHO U PAa3MeCcTUTb B 1t0OOM
yaobHom ansa Bac mecte, Hanpumep Ha nepeaHel naHenu.
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KOpOTKoe Bpems (MeHblle CeKyHAbl).
YT0Obl BbLINOMIHUTL BbIOPAHHYIO GYHKUMIO, HAXXMWUTE KHOMKY B TeyeHue
NPOAONKUTENBHOIO BpeMeHu (bonee cekyHabl).
MeHto GYyHKUUIA BbIFIAAUT Caeayowmm obpasom:
"Quit" : npepbIBaET peXnUm NPOrpamMmmMmmMpPoOBaHUS, HUYETO HE MEHSS.
"PSave" / "NOPSV": BKAOYaeT pexum 3sHeprocbeperkeHus BKA./BbIKA. B
sHeprocbeperaolem peXnme AUCMIEN OTKAO4YaeTca yepe3 15 cekyHa npwu
"HecylwecTBeHHbIX" W3MEHEHMAX YacCToTbl, M CHOBA, KaK TOJIbKO 4acToTa
n3meHsieTcs 6osee YeM Ha HECKO/IbKO AEeCATKOB [epl, AUCMNen BKAKYMTCA.
[aHHbIN peXXum oYeHb noneseH nNpu 6aTapemHOM NMUTAHUMN.
"Add" : pobaBnATb paHee COXpPaHEHHOE WAM 3anucaHHoe 3HayeHue MY K
n3mepsaembiM 3HAYEHUAM.
"Sub" : BblMMTATb paHee COXPaHEHHOE WM 3anucaHHoe 3HayeHue [MY K
N3MepAemMbIM 3HaYEHUAM.
"Table": nossosseT BbIOpaTb NpeaBapuUTebHO 3adaHHoe 3HayeHue MY wu3
Tabnuvubl. M3HaYanbHO TyAa BHecCeHbl 3HA4YeHWUa Hambonee nonynsapHbix MY
455.00(kly), 465.00(kMu), 500.00(klwy) n 496.30(kfy). Cama Tabnuua
HaxoautcA B EEPROM, Tak 4yto Bbl npu KenaHuum (M Hanmumm
nporpammaTopal) moxete BHeCTM B Heé cBOM 3HayeHuA. ocne Bbibopa
3anucu (gAuTenbHoe HakaTue), MPoMCXO4MT BO3BPAT B [1aBHOE MEHI M
HYKHO BblOpaTh kenaembiii pexkum "Add" nam "Substract”.

"Zero" : cbpacbiBaeT paHee COXpPaHEHHOE WK 3anncaHHoe 3HavyeHue MY Ha HyAb,
NO3TOMY Ha AMcCn/iee NOABUTCA U3MEPEHHOE 3HAaYeHMe YacToTbl 6es cmeLeHus.
BakHO: npu ntobom nepexose B peXKMM MPOrpamMMUPOBaHNA HAXKAaTUEM KHOMKMU
SW1, KoHTponep byaeT MCMob30BaTb U3MEPAEMYIO B AaHHbIA MOMEHT 4acToTy B
KayecTBe HOBOro 3HayeHua Y. MHbIMKM cnoBamu, €Cav NPU BXOAE B PeXum
nporpammuposaHua LILL 6bin1a nogkntoyeHa He K reHepaTopy ONOPHOM YacToThbl, A
K M4 nav Bxod, Obi1 HAKYAA He NOAKAOYEH, TO 3anMcaHHOe paHee 3HadeHue MY
bynet yTepAaHO M BMECTO Hero B KayecTBe HOBOro 3HayeHuAa MY 3anuweTtcs
TeKyllee 3HadeHume yactotbl M wmam npocto 0. YTtob6bI M3bExkaTb noTepu
3HaueHuA MY, npu Bxoge B pexum nporpammupoBaHua UL ponkHa 6biTb
NOAKAOYEHA K OMOPHOMY FreTePOANHY UM BHECTU 3TO 3HAYEHUE eLé Ha CTaaum
NPOrpaMMmnpoBaHmA B TabaunLy.

3HauyeHua MY coxpaHawTcA B BMae 32-pas3pAagHbix uenbix ymcen B EEPROM
AaHHbIX PIC (Kpome nepBbiX YeTbipex AYEeeK NamATu, CTapluuii 6anT nepsbii,
Mnaawuin b6aiTta nocnegHuit). Ecam y Bac HeT reHepatopa CUrHanos, 4ToObl
n3mepuTb U 3anucatb B namaAtb UL 3HayeHme MY man He moxkeTe M3MepUTb
yactoty MY Bawero npuvemMHWKa U3-3a OTCYTCTBUS COOCTBEHHO OMOPHOro
retepoguHa (Hanpumep, B pagMoBeLLaTe/IbHOM NpUeMHUKe), Bbl moxeTe BBeCTU
Tpebyemoe 3HauveHne T[4 c¢ nomouwpto nwboro, noaxoaswero ans PIC,
nporpammHoro obecneyeHus (Takoro kKak WinPic, Hanpumep). Mcnonb3yiTe
WHXKEHEePHbIW Ka/bKyNsaTop ANa Npeobpa3oBaHUs 3HAYEHUSA YacToTbl (B repuax) B
WecTHaguaTepuyHoe YMCA0 M BBEAUTE 3TO 3HAYeHMe B OKHEe MamATU OaHHbIX
EEPROM PIC. Ecan Bbl ucnonbdyete WinPic, Bkatoumte pegaktop HEX nepepg
BBOZLOM 3Ha4YeHUA B OKHe NamMATU. HeKoTopblie npumepbl:

455000 Ny, =00 06 F1 58

496300 'y, =00 07 92 AC

Ecnn BbluMTaemoe 3HaveHue [MY npeBbilaeT BXOAHYIO 4acToTy, T.e. pe3y/abTaT
BblUMTAHMA  OTpuUATeNeH, TO  pe3ynbTaT  uM3MepeHusa  oTobpaxkaeTca
NONOXKUTENbHbIM. TakKMM 06pa3om, Bbl moxKeTe MCNoNb30BaTb CYETUMK TaKKe B
npuemHuke, rage f IF=f RX+f LO,nnmf RX=f_IF-f LO.

Mpu HeobxoaMMoOCTU KanubpoBKa nokasaHuit YTM/ULL npoussoaunTcs
pPeryinMpoBKON  MNOACTPOEYHOrOo KOHAeHcaTopa. [nAa 3toro  Heobxogmmo
MCNONb30BaTb KOHTPO/IbHbIN YacTOTOMEP.
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[MpuHUMNnanbHas cxema ogHonnaTtHoro 5-paspsagHoro YTM/LLL US5MSQ



