«OpHONNaTHBIN BapuaHT yactotomepa/undpoBoii WKanbl ¢ 4x-paspagHbim
cemucermeHTHbim LED nHgukatopom»

3TOT MUHUATIOPHBIA M S3KOHOMMUYHbBIN 4YacToToMep npefHa3HavyeH gna paboTbl
B KauyectBe UMPPOBOM LWKaNbl ObITOBbIX W NHOOUTENBCKUX MNPUEMHUKOB,
cynepretepogmMHoB M NpAMOro npeobpasoBaHuMs, NPOCTbIX TPAHCUBEPOB.
Bnarogapa aBTOMATUYECKOMY MEPEK/IIOYEHUIO NPeaesioB U3MEPEHUA OH BCEro
npu 4 paspagax MHAMKauun obecneymBaeT AOCTAaTOMHO BbICOKYH TOYHOCTb
M3MepEeHMA YacToTbl B LUMPOKMX npedenax ot eguuumy, 'y go 60-70 Mrlu.
TexHnuyecKne XxapaKTepuCTUKU:

v HanpseHue nUTaHua 04HOMNONAPHOE +6..+9 B

v' TMotpebnsaembiin TOK, He 6onee 25 mA

v' [InanasoH M3amepsaembIxX 4acToT 10 Klu-75 My *
v" MUHMManNbHbIN YPOBEHb BXOAHOIO CUrHana <50...100 mB
v' BXogHoe ConpoTUBAEHME, HE MeHee 2 Mom**

v' BxoaHas éMKOCTb, He Bonee 10 n¢

v BbicoTa undp 9 mm (0,36”)
v' LBeT UHAMKaTOPOB KpacHbI

v' Pasmep nnartbl: 49(LL)x23(B)x17(r) mm

* [lns HY BapuanTa LU ananasoH nsmepsaemsbix yactot 10 My-10 My,
** Nnsa HY BapuanTa UL BXOAHOE conpoTuBaeHue, He meHee 1 KOm

BHewHwuii Bug ogHonnatHoro YTM/LiLU:

I

1,0,

OnucaHue KOHCTPYKLUUU 1 paboTbi:

B OCHOBY KOHCTPYKLMWN NONOXKEH aopaboTaHHbIM npoekT Wolfganga DLAYHF
http://www.gsl.net/dl4yhf/freq counter/freq counter.html. Yytm
peannsoBaH Ha nonyndapHom PIC muKkpokoHTponnepe PIC16F628A. Ha
TpaH3uctopax VT1, VT2 BbINONHEH Y/AYYLWEHHbIA BXOAHOW YCUAUTENb-
dopmupoBaTenb, 0becneymBalolMii MOBbLIWEHHYO 4YyBCTBUTENbHOCTL (Ha
yactotax Ao 15 Mrluy He xyxe 30 mB, o 70 Mluy — He xy»e 100 mB).
bnarogapa guogHomy orpaHuumntento VD1 Ha BXOo4 AONYCTMMO MNOAABaThb
HanpaxeHue o 25 B nepemeHHOro HanpaA*KeHma npu Yyactorte curHana go 30
MTr. BxogHoe conpotmsaeHume npm atom cHuxaetca Ao 10 KOm Ha yacToTax
0o 1 Ml'y, a Bblle HOCUT EMKOCTHOM XapaKTep U onpeaenaerca EMKOCTbHO
10 nd. AnanasoH namepsaembix YaCTOT CBEPXY OrPaHUYEH BO3MOMKHOCTAMM
KOHKpeTHoro sk3emnnapa PlICa u moxet gocturatb 70-80 Mlu, a cHU3y —
BE/IMYMHON pasaenuTenbHbix KoHgeHcaTtopoB C1 um C5. MNMpu yKasaHHbIX Ha
CXeme 3HAYeHUAX HMKHAA rpaHuMua npumepHo 10 klMu. Low Drop
ctabunusatop Ul obecneumBaeT cTabunbHyio pabotry  HUTM/UL npwu
NageHNn HanpaXeHun nutaHua snnotb go 5,7 B. Auog VDS 3awmwaer ot
nepenontoCOBKU MUTAHUA.

[JuanasoH uv3mepeHUA U, COOTBETCTBEHHO, MNepuos n3mepeHmn
NepeKkNtoyaeTca  aBTOMATMYECKM, 4TOo obecneymBaeT  MaKCMMaNbHYHO
TOYHOCTb M3MmepeHua. Mwurawwaa [ecATUYHAA TOYKa Ha WMHAMKaTope
YKa3blBAeT Ha M3MEpPEHME YACTOTbl B KMOrepL,ax, a NoCTOAHHO CBETALLAACA
TOYKA YKa3blBaeT Ha M3MEpEeHWe 4acToTbl B Merarepuax, KaK MoKa3aHo B
cneayrouwen Tabanue:

dnana3soH vactot||Ha aucnnee||lMeproa namepeHua| [ecatmyHasa TouKa
0...9.999 kHz X.XXX 1 cekyHaa Mmuraet

10 ... 99.99 kHz XX XXX 1/2 ceKyHAbl muraert

100 ... 999.9 kHz XXX XX 1/4 cekyHAbl muraert
1...9.999 MHz X XXXX 1/4 cekyHAbl CBETUTCA U HEe MUraeT
10 ... 50.00 MHz XX XXX 1/4 cekyHAbl CBETUTCA U HEe MUraeT

BbIHOCHaA KHoMKa nporpammupoBanua SW1 (“PRG”) noakntoyaeTca K naate
YTM/UL (KoHTakTbl 1,3 pa3bEéma NporpaMmMpoBaHMA), KaKk NpaBuIo, nNpu
NepBUYHON HACTPOMKE PEKMMOB PaboTbl U B AanbHelwel paboTe He
HY»Ha. HO npu }KenaHmn eé MOoXKHO NOAK/IHOUYNTL MOCTOAHHO U PAa3MeCTUTb B
nobom yaobHom gna Bac mecte, Hanpumep Ha nepeaHen naHenu.




Ha Aawnarpamme nMoOKas3aHO, Kak npwu
nomowm KHonku SW1 BOWTM B pexum
NPOrpaMMMPOBAHUA, KaK BblOPaTb MyHKT
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KOpOTKoe Bpems (MeHblue 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 4YacCToTbl, M CHOBA, KakK TO/IbKO 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 3anuMcaHHoe 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(kMy), 500.00(klw) n 496.30(kly). 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 enaembliii pexkum "Add" namn "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 MCMNo/b30BaTb 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
bynetr 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
NOAKAKOYEHA K OMOPHOMY FreTePOANHY UM BHECTU 3TO 3HAYEHUE eLé Ha CTagum
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 namatb 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 Kak WinPic, Hanpumep). Ucnonb3syiTe
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 nepeg
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 MCNob30BaTb CYETUMK TaKKe B
npuemHuke, rage f IF=f RX+f LO,nnmf RX=f_IF-f LO.

Mpu HeobxoaMMoOCTU KanubpoBKa nokasaHuint YTM/L L npoussoauTcs
pPeryiMpoBKON MNOACTPOEYHOrOo KOHAeHcaTopa. [JnAa 3Ttoro  Heobxogmmo
MCNONb30BaTb KOHTPOJIbHbIN YacTOTOMED.
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