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AFC-500

OCHOBHBIE XAPAKTEPUCTHUKH

pabouyuii ouanason yacmom — 10...500000 I'y

aAMnAUMY0a 8bIX00H020 cueHaa cenepamopa — oo 10 B
MUHUMATIbHOE CONpomueieHue Hazpysku eenepamopa — 600 om
HOMUHAIbHBLU 6X00HOU Ouanazon usmepumens — 2.5 B amna.
yeunenue PGA usmepumens — 1, 2, 5, 10, 20, 50, 100
6x00H0e conpomusnenue uzmepumens — 1 Mom
cosmecmumocms ¢ OC — Windows 98/ME/2000/XP

mun unmep@etica — USB (c eanveanuyeckou paseaszxoii)
numanue — cemv 220 B

eabapumol — 150 x 130 x 50 mm

gec — 0.4 ke

HA3HAYEHHME YCTPOHCTBA

Hwuszkouactotusiii  u3mepurenb AUYX AFC-500 mnpegHa3HayeH Uisi  MCCIEAOBAaHUS
AMIUTUTYTHO-4aCTOTHBIX XapaKTEPUCTUK DJIEKTPUUECKUX U DJIEKTPOMEXaHUYECKUX yCTpoHcTB. OH
MOXXET TPUMEHATHCS JUIsI U3MEpPEeHHs] MEXaHWYECKHMX MapaMeTpoB OOpas3loB, HCCIEIOBAHUS
BO3JICHCBUSL BHOpalMM, HAayYHBIX HWCCIEJAOBAaHUN, a TakXKe Mg PEryJIHupOBKA U PEMOHTA
a7eKTpoHHOU ammapaTtypbel. WHTepdeiic USB mo3BomsieT MOAKIIOYATh YCTPOHCTBO Kak K
HACTOJIbHBIM, TaK M K MOPTATUBHBIM KoMIlbioTepam. Bmecte ¢ uamepurenem AUX mocraBisercs
oubnuorexka B Buae DLL, koTtopas comepXUT Bce HEOOXOAMMBIC ISl YIPABICHUS YCTPOWCTBOM
¢ynkuuy, a takxke TectoBoe [10. @ynkuun DLL moryT ObITh HcTioNb30BaHbl U3 cpebl LabVIEW.

OIIMCAHME YCTPOMCTBA

VYcTpoiicTBO  cocTOMT U3 TeHeparopa CHHYCOMJAIbHOTO CHUTHANIA U H3MEPHTEINs
3¢ HEKTUBHOTO 3HAUYEHUS IEPEMEHHOTO HANPSHKESHUSI.

I'eneparopHas 4acTh yCTpOCTBA MOCTPOEHA Ha OCHOBE UHTErpasibHOro DDS trna AD9835
¢upmbl «Analog Devices». DDS 1no3Bosisier reHepupoBaTh CHHYCOMIANBHBIA CUTHAN B IMANa30He
ygactoT 10...500000 I't ¢ marom nepectpoiiku 4acTtoThl okoJio 0.004 I'u. Beixognoit curnan DDS
MOJIBEpraeTcss HU3KOYACTOTHON (DMiIbTpanuu ¢ MOMOIIBI0 akKTMBHOrO (uibTpa barrepBopra 4-ro
nopsanaka. C BbIxosaa (uiIbTpa CUTHAJ MOCTyMaeT Ha HU(POBON aTTEHI0ATOP, B KAUECTBE KOTOPOIO
ucnonb3yercss ymHoxawoumii LIAIT tuma ADS5452 ¢upmel «Analog Devices». AtTeHoatop
MO3BOJISIET PETYJIMPOBATh AMIUIUTYAY BBIXOJHOrO curHajga B auama3one 0...10 B ¢ marom okoso
0.003 B. C BbIXxoza arTeHIOATOpa CHUTHAN IMOCTymaeT Ha OydepHbI yCHUIUTENb, KOTOPBIN
obecrieunBaeT paboty Ha Harpy3ky 10 600 om.

W3meputenbHas 4YacTh YCTPOWMCTBA COAEPKUT YCWIHTENb C  [POrpaMMHPYEMBIM
kodpurmentom ycunenus (PGA), Bempsamurens, PHY u ALIl. Ycunurens mMeer BXOTHOE
compotuBiienne 1 Mowm, k03(pPULIMEHT yCHUICHUS MOXKET MPUHUMATh OJHO M3 CIETYIOLINX
3Havenuit: 1, 2, 5, 10, 20, 50, 100. [Ipyu eguHWYHOM YCWICHUHM TOJIHAS IIKajda HU3MEPUTENA
COOTBETCTBYET 3(h(heKTUBHOMY 3HAUCHHMIO BXOJHOTO CHHycouganpHoOro curxana 2.5 B. C Beixona
[IPOrpaMMHUPYEMOT0 YCHJIMTENSI CHUTHAl I[OCTYNAaeT Ha JABYXIIOIYNEPUOJHBIA BBIIPSIMHUTEND
3¢ GeKTUBHOTO 3HaueHHs. BBIXOTHOW cHUrHaNm BBIIPAMUTENS IMOCTynmaer Ha akTuBHbIE DHY
barrepBopta 4-ro nopsiaka. OTGuIbTpOBaHHBIN CUTHAN mocTynaeT Ha 14-paspsaabii AL trma
AD7894 ¢upmsl «Analog Devices». [Ipu pabore Ha HU3KHMX YacCTOTaxX MyJbCAallUM CUTHAJIa MOTYT
OBITh JTOTIOJHUTENIBHO CIIIaXEeHbl HMUPPOBBIM (DUIBTPOM, KOTOTPBIA peaqu30BaH MPOTpaMMHO B
YIPABIISIOLIEM MUKPOKOHTPOJLIEDPE.



AFC-500

VYnpaBieHne yCTpOWCTBOM OCYIIECTBIIIET MUKpOKOHTpoiuiep ATmega8 ¢upmbr «Atmel».
On Tarke obecreunBaeT CBs3b C KommbloTepoM 1o uHTepdeiicy USB. Hutepdeiic umeer
rajbBaHIMUYECKYIO pa3Bs3Ky. st oOMeHa ucronb3yercs mpotokon WAKE.

[Tutanne ycTpoiicTBa OCYIIECTBISETCS OT BCTPOCHHOTO CETEBOTO HMCTOYHHKA MHUTAHHS.
KoHCTpyKTHBHO yCTpONCTBO BBIIIOJHEHO B IJIaCTMAaccoBOM Kopmyce pazmepoM 150 x 130 x 50 mm.

Ha nepenneit nanenu yctpoiicTBa pa3MeIleH CBETOAMO/I UHAMKAIIMN BKIIFOUEHHS TUTaHUs, a
TaK)kKe€ BXOJHOW M BBIXOJHOUM pazbembl Thma BNC. Buemrnuii Buj nepeaHeil maHenu ycTpoucTBa
MOKa3aH Ha puc. 1.
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Puc. 1. Buemnuii Buja nepeaneii naneau udmepurenas AUX AFC-500.
1 — c6emoou00 unoukayuu 6KIOYeHUs NUManus, 2 — 6X00HOU pazvem; 3 — 6bIXOOHOU pa3beM.

Ha 3anguneit manenu pasmenieH pazbem USB, kiieMMa 3a3eMiieHus1, BBIKJIIOYATeNIb TUTAHUS U
ceTeBoi MHYyp. BHemHuiA BU 3a/IHEN maHe Iy MoKa3aH Ha puc. 2.
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Puc. 2. Buemnuii Buj 3aaHeii naneaun usmepureasa AUYX AFC-500.

1 — pazvem USB; 2 — knemma 3azemnenus; 3 — 8biKn0ouamenb NUManus, 4 — cemesou wHyp.
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AFC-500

YCTAHOBKA JIPABEPA USB

s HopManbHOTO (DYHKIIMOHUPOBAHMUSA YCTPOHCTBA JOJDKEH OBITh YCTAHOBIIEH IpaiiBep
USB s mukpocxembl Mocta FT232BM. Ilpu nepBoM NOAKIIOYEHHM YCTPOWCTBA MOSBUTCA
coobuienne Windows «O6HapysxeHo HOBoe ycTpoiictBo: USB <-> AFC-500», mocie 4ero Hy»HO
ykazate myTh (aima ftd2xx.inf, koTopeli HaxomuTcs B manke Driver ToOCTaBisieMOro
IIPOrpaMMHOT0 0OecreueHusl.

MNPOI'PAMMHOE OBECIIEYEHUE

Bmecre ¢ wusmeputenem AYX AFC-500 mnocraBnsercs ympasisiolias Iporpamma
afc500.exe (padoraer mox Win98SE/ME/NT/2000/XP). IIporpamma mo3BojsieT B MOJHOM 00beMe
OCYIIECTBIISITH YIIPABIICHHE YCTPOWCTBOM, a TaKK€ BBIBOIAWTH HA DKPAaH PE3yJIbTaThl U3MEPEHUS B
rpa¢uueckoM BHJIE W 3alMChiBaTh MX B (haiin. BHeEmHUil BHUJ OCHOBHOIO OKHAa YIPAaBISIOIIEH
IIpOrpaMMBbl OKa3aH Ha puc. 3.
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Puc. 3. BHemiHuii B 0CHOBHOI0 OKHa YNPAaBJIAKOIIE MPOrpaMMbl.

OCHOBHOE OKHO YTIPABJISIONIEH MPOrpaMMbl UMEET TJIABHOE MEHIO, TIAHEIM HHCTPYMEHTOB,
noJie rpauka U CTPOKY COCTOSTHHSL.
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I'maBHOE MeHIO copepkUT MyHKTHI «Daiiny, «Buny», «M3mepenue», «Kypcop», «Cepsucy,
«CnpaBkay.

[Iynkr meHo «@aim» MO3BOJISIET MOIKIIOYHUTBCS K YCTPOMCTBY, OTKIIIOUHUTCS OT HETO,
IKCIIOPTUPOBATH IpadUK B BEKTOPHBIH rpaduueckuit popmat EMF u BBIITH U3 pOTrpamMMBbl.

UtoObl HauyaTh paboTaTh C HM3MEPUTENIEM, HYXXHO TNOJKIIOUUTH ero K mnopty USB
KOMITIBIOTE€pPA W BKJIIOYHUTH MHTAHHUE. 3aT€M HY>KHO BBIMOJIHHUTH MYHKT MeHIO «[loIKIIOUnTBCSY.
Ecnu npaiiBep ycTaHOBIIEH KOPPEKTHO M 000OpyI0BaHHE pabOTaeT MpaBWIHHO, YCTPOMCTBO OyIeT
HalJeHo, B CTpoke cocTosHus Haamuck «Off-Line» cMmenutcs Hagnmuchio «On-Line» u mosBurcs
Haanuch «AFC-500 on USBy», koTopas mpencraBisieT co00i UMs HalJJEHHOrO YCTpOMICTBa M THII
MopTa, K KOTOPOMY OHO MOIKITIOYEHO.

[IyHKT MeHI0 «OTKIIOYUTCS» IO3BOJISIET pa3opBaTh CBSI3b C YCTPOHCTBOM. JTOT IyHKT
BBIIIOJIHACTCS ABTOMAaTUYECKHU IIPU BBIXOJAE U3 IIPOrPAMMBI.

HyHKTI)I MCHIO ((HOI[KJ'IIO‘-II/ITI)CSI» 1 «OTKJIIOUHTCS npony@mpOBaHm KHOIIKaMHM Ha ITaHCIn
HUHCTPYMCHTOB ((CTaHI[apTHaSI».

[IyHkT MeHI0 «Bua» mo3BosisieT BKIIIOUUTh WK BBIKJIIOUYUTH OTOOpaKEHHE KaXKIOW MaHeNln
MHCTPYMEHTOB, CTPOKHM COCTOSIHUSI M BCIUIBIBAIOIIMX IOJCKA30K. Bcero MMerTces 4eTelpe MaHenu
nHcTpyMeHTOB: «CrannaptHas», «3mepenne», «Hactpoiika namepenuii» u «Kypcops».

[Tynkr meHo «M3mepenne» mo3BossieT 3amyctuth usMmepenne AUX (myHkT «Ctapty),
npepBath u3Mepenus (myHKT «Crom») winu crenath naysy B u3mepeHuu (myHKT «[laysa»). Bee
IMYHKTBl MeHI0 «l3mepeHue» npoayOiaupoBaHbl KHOIKAMH Ha [aHEIW HHCTPYMEHTOB
«3mepenuey.

[TynkT meHo «Kypcop» mo3BosisieT BKIIOUUTH OJMH U3 YETBIPEX KypcopoB: «CTaHAapTHBIN
Kypcop», «CBoboaHbIH Kypcop», «Kypcop ¢ npuss3koil k rpadpuky» u «3mepuTensHbIil Kypcop.
Bce nmyHkThI MeHIO «Kypcop» mpoayOaupoBaHbl KHOIIKaMU HA aHEJI HHCTPYMEHTOB «Kypcopsi».

CrannapTHBIA Kypcop UMEET BHJI CTPEJIKH, U €r0 MOXKHO CBOOOJHO IepeMelaTh Mo MO0
rpaduka. KoopauHatel Kypcopa OTOOpaKarOTCsl B CTPOKE COCTOSIHMS KaK 3HAYEHHE 4YacTOThl U
YPOBHSIL.

CBoOOAHBI Kypcop HMMEeT BMJ JBYX IEpHEHIUKYJSAPHBIX JIMHUM, KOOpAMHATa HX
nepecedeHust 0ToOpaXkaeTcsi B CTPOKE COCTOSIHUS KaK 3HaUYE€HUE YacTOThl U ypoBHA. Kypcop MOKHO
CcBOOOJHO MepeMenaTh MO0 BEPTUKAIM M TOPU3OHTAIH. DTOT Kypcop CIyXHT JUlsl BU3YaJIbHOI'O
aHayn3a u3MepeHHslx AUX.

Kypcop ¢ mpuBsi3koil BBITVISAUT TOYHO TaK K€, KaK M CBOOOJHBIA KypcOp, TOJBKO €Tro
TOPU30HTANIbHASL JIMHHS BCETJa «MPHUBSA3aHa» K Tekymemy rpaduky. [loaTomMmy Kypcop MOXKHO
CBOOOJHO TMepeMelarh TOJbKO MO TOPU3OHTANU. ODTOT Kypcop IMO3BOJISIET MPOCMAaTpUBaTh
3HA4YEeHHUs1 YPOBHS B JIt000# TOUKe rpaduka.

N3MeputenbHbIil Kypcop UMEET BUJ BEPTUKAIHLHOTO OTPE3Ka, KOTOPhIA HAYMHAETCS HA OCH
4acTOT, a €ro BHICOTAa paBHA M3MEPEHHOMY 3HadeHHio. Kypcop MOXXHO mepememarh BIPaBO H
BJIEBO, MEpPECTpanBas TEM CaMbIM YacTOTy reHeparopa. Korma BK/IIOUe€H M3MEpPUTENBHBIN Kypcop,
HEMPEePBIBHO MPOU3BOAATCS U3MEpPEHUs. B TO ke BpeMsi MOXKET 0TOOpakaThCsl U3MEPEHHBIN paHee
rpaduK, 94TO MO3BOJISIET BU3yAIbHO CPABHUTH TEKYITUH YPOBEHB C JTH000M TOUKOH rpaduka.

[TynkT meHto «CepBUC» MO3BOJISET OTKPBITH OKHO HACTPOEK.
[TynkT meHto «CripaBka» COIEpKUT HHPOPMAIUIO O TPOU3BOIUTEE.

[Tanens wuHCTpymMeHTOB «HacTtpoiika wu3MepeHUN» CONEPKUT I0J€ BBOJA YaCTOTHI
reHeparopa «YacroTa», BBIXOJHOTO YpOBHSI TeHepaTopa «BbIX. ypoBeHb», ycuieHus PGA
n3Meputensa «YcuieHue». B none «3HaueHHe» BBIBOJUTCS M3MEPEHHOE 3HAUEHUE B BOJIBTAX WM
nenubenax. OTU MOJS BBOJA IMO3BOJIAIOT BPYUYHYIO YIPaBIATh YCTPOIMCTBOM, KOTJa He
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MPOU3BOIUTCS aBTomMarndeckoe uaMepenue AUX. PydHyro yCTaHOBKY 4acTOTBHI M OTOOpa)KeHHE
MU3MEPEHHOTI0 3HAYEHHUs TAK)KE OCYLIECTBIIIET M3MEPUTENBHBIN Kypcop. Ecin 3amycTuTh KHONKOM
«CTapT» aBTOMaTH4ECKOE U3MEPEHHE, TO PYUYHOU BBOJ] IAPAMETPOB 3aIIPEIaeTCsl.

B mose rpaduka oToOpakaroTcsi OCH KOOPAMHAT, KOOPJMHATHAS CeTKa, n3MepeHHas AUX B
BHJIE TpaduKa U OJJUH U3 KypCOPOB.

OcHOBHBIE TapaMeTpbl M3MEPEHMsI 3aJalOTCs B OKHE HACTpOeK. BHemHuil BHI OKHa
HACTPOEK yNpaBJISAIOLIel MporpaMMbl IIOKa3aH Ha puc. 4.

Ok &

MiH. yacToTa no ook e, Cu; 20 Marec. vacTora no ooH i, M 20000
NorapueptMyeck.an ook #
CeTka Ha ook =

Ooe v

MuH. sHaYEHHE Mo ocK " -80 Makc. sHaveHHe no ook Y 20

ak Yposers O ab: 0.775 k1
CeTka Ha ook 7

M amepeHie

CaHUPOEATE BECE AMaNazoH

Llar o KoOROMHSTHEIR TOYE akd Wlar qacTore, M

BrikMiOMETE FEHEDATOD NOCNAE W3MEPEHMA Ko PpHUMEHT YDOEHA MEHEpATORE: 1.41

CKOpocTE MSHEPEHMA

AQAMTHEHSA Sa1EpHKa A0 AMTHEHES GAHTENEHOCTE
MunH. zagepsra, Mo 0.1 MU, gt eneHOCTE Hameperua, me |01
3anepka, NEPUONOE: 1 AT AEHOCTE WEMEREHUA, NEpHonoE: | 1

BrIEOD pEsynETaTOE

[ ] 3amuce B 9480 B NPOLSCEE HSMEPEHKA

Mcnone30EaTE CHMCTEMHBIN DAZIENIMTENR

OrpyrieHu9e: 3

] l ’ OTreHa

Puc. 4. BHeniHuii BU1 OKHA HACTPOEK YNPaBJISIOLIeH NPOrpaMMBbl.
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I'pynma «Ock X» MO3BOJSET 334aTh MPEeNbl 0TOOpaKaeMOro Juara3oHa 4acToT B TepIax,
BKJIIOYUTH JIMHCHHBIA WK JIorapu(MUYecKuid MacmTad mo ocu X W BKJIIOYUTHh WIH BBIKIIOYHTH
KOOPJIMHATHYIO CETKY 4aCTOT.

I'pynna «Ock Y» mo3BoisieT 3aj1aTh Mpelesibl 0TOOpakaeMoro Jauana3zoHa M3MEpeHHbBIX
YPOBHEW B BOJIBTAX WJIM JelOenax, BKIOYATh JIMHEHHBIN (B BOJBTAX) WM JOTapUpMIUECKUil (B
neunbenax) Maciitad ocu Y, a TakKe BKIIOUUTh WIM BBIKIIOYNUTh KOOPAWHATHYIO CETKY YPOBHS
curHana. Kpome toro, s pexxuma oToOpaskeHHs YpOBHS B JenuOenax 3/1ech 3aaaeTcs ypoBeHb 0
dB B BosbTaX, OTHOCUTEIBHO KOTOPOro OYyJeT BBIYMCIATHCS 3HadeHue B Jernubenax. s pexuma
oToOpaKeHHsI YPOBHS B IMHEWHOM MacIiTade B Ka4eCTBE €WHUI] H3MEPEHHS MOYKHO HCTIOIH30BATh
HE TOJIKO BOJIBTHI, HO U JIIOObIE IpyrUe eANHULIbI, Ha3BaHWE KOTOPBIX MOJIb30BATENIb MOKET BBECTU
B mose «Pa3smepHOCTH». ISl KanMMOpOBKM HM3MEPUTENFHOTO TPAKTa CIYXHT KaTHOPOBOUHBIN
kodpuureHT «K». Ha 3ToT K03 duireHt Bceraa ymHoxxaetcs nonyueHsoe ¢ AL 3Hauenue.

I'pynma «M3Mepenne» mo3BoJIIeT 3a4aTh JUIsl CKAaHUPOBAHUS BECh JMANa30H YacToOT,
IIPECTaBICHHBIN 10 OCH X, WU TOJIBKO YacTh ATOro auamna3zoHa. Eciu BkimrodyeHo «CKaHUPOBAaHHE
[0 KOOPAWMHATHBIM TOYKAM», HW3MEPEHHE IPOBOAMUTCA TOJBKO Ha TEX YacTOTax, KOTOpPBIE
COOTBETCTBYIOT OTOOpakaeMbIM B JaHHbII MOMEHT Ha »J3KpaHe ToukaMm rpaduka. HHaue
CKaHMPOBAHUE TPOM3BOIUTCA C 33JaHHBIM IIaroM 4actoTbl. Eciu BeIOpaH pexuMm «BbIKIO4aTh
reHepaTop MOCJE€ CKaHMPOBAHUS», TO MO 3aBepileHHI0 CHATHUS AUX Ha BbIXOAE TeHepaTopa
yCTaHaBJIMBAETCsl HYJIEBOW ypoBeHb. MHaue reneparop Oyaer mpoaoinkarh paboTaTh Ha TOH ke
4acTOTE M C TEM K€ YPOBHEM, Ha KOTOPOM IPOBOJWJIOCH HU3MEPEHHME MOCIeAHEeW TOouku. [l
KaauOpoBKH TeHeparopa wucnonsdyercs «Koapdumuent ypoBHa reHparopa». Ha sror
KOX(Q(QUIMEHT BCEerja YMHOXKAeTCs BBEIEHHOE IOJb30BATEIEM 3HAUEHHE YPOBHS BBIXOJHOTO
curHazua nepen 3arpyskoii B LIAII arrentoaTopa.

I'pymma «CKOpPOCTh H3MEPEHHs» IO3BOJISICT YCTAHOBUTH 3HAYCHHUE 3aJCPKKH MEXKIY
MEePECTPOMKON TEeHepaTopa W HAayaJloM H3MEPEHHUs YPOBHS CUTHala (3TO Bpemsi TpeOyeTcs uis
YCTQHOBJICHHSI BBIXOJHOTO HANPSDKCHUS JETEKTOpa) W 3HAUCHHE JUINTEIILHOCTH H3MEPEHHS B
MUWJUIMCCKYHIAX. B Teuenme »sToro BPCMCHU HHUKIIMYCCKHU MNPOU3BOJUTCA HU3MCPCHUC HaA O,Z[HOI>’I
yacTotre TeHeparopa ¢ nepuogom 0.1 mc, a pesynbrar ycpeansercs. s 6onee 3ddexTuBHOTO
NIOAABJICHUS IIyJbCAalldd Ha BBIXOJE HNETEKTOpa M OJHOBPEMEHHOIO YCKOPEHMS H3MEPEHUI
JUTATETFHOCTh U3MEPEHUs] JKENaTelhbHO YyCTAHABJIMBAaTh KPATHOW IEJIOMYy YHCIy TIEpHOJIOB
3amaBaeMoil 4acTtoTel. CrenaTh 3TO MOXHO BBIOpPaB pPEXKHUMBI «ANANTHUBHAS 3aJepKKa» H
«AJanTUBHAS UTMTEIBHOCTEY. B 3TUX pexuMax 3Ha4CHUs 3aJCPKKU M JITUTSITHHOCTH 33Jaf0TCS B
nepuoaax pa60qef1 HaCTOTHI. I[OHOJIHI/ITGJIBHO 3a1ar0TCA MHUHHUMAJIbHBIC 3HAYCHUA B
MWIIUCEKYH/IaX, KOTOphIe OyAyT BCTyHaTh B CHJIy Ha BBICOKHX YacTOTaX, KOTJa JUTHTEIHHOCTH
nepuoaa CTaHOBUTCA OUCHb MaJIoH.

I'pynna «BbIBOX pe3yabTaToB» MO3BOJSET BKIIOUUTH 3alUCh PpeE3yJbTaToB B (ailin c
3aJJaHHBIM UMEHEM HETOCPEICTBEHHO BO BpeMs n3Mepenus. Paitn coxpansercs B popmare ASCII
U COJCPXKHT [JBE KOJIOHKH, IEpBas IpPEICTaBJIA€T 4acTOTy, BTOpas — ypoBeHb. Pa3nenurenem
KOJIOHOK CITY’>KMT CHUMBOJI TaOymsauuu. Yucia mpeacTaBieHsl B popMare C MiiaBarolei 3amsroil, B
Ka4yecTBE pa3/ieUTeNs LeJI0M U IPOOHON 4aCTH MOXKHO MCIIOJIb30BaTh KaK pPa3/ieiuTeNb, IPUHATHIN
B OIEPAIlMOHHOM CUCTEME, TaK U OIpPEAEIAEMBbIN MOJIb30BaTEIEM. I3MEHEHNE THIIA pa3AeInuTels
MOJKET MOTpeOOBaThCs Ul YCIEUIHOIO 3Kcmopra ¢ailla pe3ylbTaToB B CTOPOHHHUE MPOrpaMMbl
aHayn3a. KoanuecTBo 3HaKOB 1ocie 3ansaTol 3agaeTcs B nojie « OKpyrieHue».
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OIIMCAHUE KOMAH/JI YIIPABJIEHUSA

s cBsizu ycrpotictBa ¢ kommbiorepoM (PC) ucnomsiyercs uaTepdeiic USB. Komansr
nepefaloTcs B BHUAEe NakeToB corjacHo mpotokony WAKE. B nacrpoiikax mnopra cienyer
ycTaHaBIuBaTh ckopocTh oomeHa 500 Kb6on. Muaunuaropom oOMeHna Beerna Beictynaet PC. B oteer
Ha KaXYI0 KOMaHJly YCTPOUCTBO NepeaaeT NakeT, KOTOPbIM COAEPIKUT TOT K€ HOMEp KOMAaH/Ibl, a B
KayecTBE MEpBOTo OaiTa JaHHBIX mepenaeTcs Koj ommuOku (3a uckimoueHnem komang C Echo u
C _Info). Kox ommbku 00h o3Hayaer ycnemniHoe BHIMOTHEHHE KOMaH[bl. JIF0O0W OTIWYHBINA KOA —
HaJMyue OUIMOKH (CM. ONUcaHHe KOJOB OIMOOK). B mosie maHHBIX KaXa0H KOMaHJbl IepeatoTcs
napameTpsl. [ pa3HbBIX KOMaHJ YHCIO MapaMeTpoB MOXET ObIThb pa3HbIM, €CTh KOMAaHJbI,
KOTOpBIE HE UMEIOT MTapaMeTPOB BOOOIIIE.

C Nop — Her onepauuu. Mcnonp3yeTcss il BHYTPEHHUX ILI€J€d W HHUKOT/AA HE TepenaeTcs B
ycrpoiictso uiu PC.
TX RX
CMD N D7 D6 D5 D4 D3 D2 DI DO CMD N D7 D6 D5 D4 D3 D2 DI DO
oo jof | -[-[-[-J-[-[-ffonfof-[-]-J-[T-[-[-7]-]

C_Err — ycrpoiicTBo nepenaer 3Ty komanay B PC B kauecTBe oTBeTa Ha JitoOyr0 KOMaHAy, €Cld
npousonuia omubdka npuema nakera. I[lapamerp Error Code ans 31Ol KOMaH[bI Beerjaa
paseH Err Tx.

X RX
CMD N D7 D6 D5 D4 D3 D2 DI DO CMD N D7 D6 D5 D4 D3 D2 DI DO
[om o -] -[-[-1-]-]-1-]1om]ol] Error Code

C_Echo — xomanna 3anpoca Bo3Bpata nakera. [TakeT MoxxeT comepxarh 10 32 62T MpOU3BOJIBHBIX
JaHHBIX. B OTBET Ha 5Ty KOMaHAy YCTPOMCTBO IEpPEAACT IIAKET B HEU3MEHHOM BHJIE
oOpatHo. Komana ucnonb3yercs it IPOBEPKU CBSI3U C YCTPOICTBOM.

X RX
CMD N D7 D6 D5 D4 D3 D2 DI DO CMD N D7 D6 D5 D4 D3 D2 DI DO
[oon [ x x| x| x[x|x|x[x|[x] [on [x]x][x][x]x[x]x]x]x]

C Info — 3anpoc mHpopMmanMyu O Ha3BaHUM YCTPOWCTBA M BEPCUU BCTPOEHHOTO MPOTPAMMHOI0
obecnieuenus (firmware). B oTBeT mepemaercs maker, coaepkamui 13 OalT JaHHBIX,
KOTOpbIe MpeACTaBisitoT coboi ctpoky B kojae ASCIL: AFC-500 V1.0, rne AFC-500 —
Ha3BaHue ycrpoictBa, V1.0 — Bepcus firmware 1.0. B kauecTBe pasnenureneit
ucnonb3ytorcs npodenst (ko 20h). Ctpoka 3akaHunBaetcs 6aiitom 00h.

TX RX
CMD N D7 D6 D5 D4 D3 D2 DI DO CMD N D7 D6 D5 D4 D3 D2 Dl DO
[osn [ x| x| x|Ix|x|[x|[x[x[x] [ omn|is5] String: “AFC-500 V1.0”, 00h
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C_GetV —3aanue 4acTOThI U YTEHUE U3MEPEHHOTO 3HAUYEHHUS.

Delay (byte 1)

Delay (byte 2)

Window (byte 2)

X RX
CMD N D7 D6 D5 D4 D3 D2 DI DO CMD N D7 D6 D5 D4 D3 D2 Dl DO

[ 04n | 11| Freq (byte 1) | | o4n | 5] Error Code |
| Freq (byte 2) | | Value (byte 1) |
| Freq (byte 3) | | Value (byte 2) |
| Freq (byte 4) | | Value (byte 3) |
| Ampl (byte 1) | | Value (byte 4) |
| Ampl (byte 2) |
| Gain |
I l
I I
I l
I l

Window (byte 2)

[Tapamerp Freq 3amaer 4actory TreHeparopa. Yactora 3agaercs ¢ 1m1arom
0.0037252902984619140625 I'n. 3HaueHue napaMeTpa BBIYUCIAECTCS HAa OCHOBAHWH
xkemaemoit gactotel f [I'f] mo dopmyne: Freq = 268.435456 * f [I'u]. /Imamazon
JOMYCTUMBIX 3HaUY€HUM mapameTpa coctaBisieT 2684...134217728, 4T0 COOTBETCTBYET
3HaueHusaM Jactotsl 10...500000 I'w.

[Tapamerp Ampl 3agaeT aMITUTY Iy BBIXOJHOTO CUTHAJIA. AMIUTUTY/IA 3a7a€TCs C IIarom
0.002442 B. 3naueHue napameTpa BBIUUCIIAETCS HA OCHOBAHMHU JKEJIAEMOM aMIUIMTYABI a
[B] mo dopmyne: Ampl = 409.5 * a. J/Imama3zoH AOMYyCTUMBIX 3HAYCHUH MapameTpa
cocraiseT 0...4095, 4To cooTBETCTBYET 3HaUEHUAM amMIIuTy el 0...10 B.

[Tapamerp Gain omnpenenser kodpdunuent ycwienns PGA. Ilapamerp wmoxer
npuHuMath 3Hauenus 1, 2, 5, 10, 20, 50, 100. DTu 3HaueHUsT COOTBETCTBYET MOJHON
wkane wuamepurens 2.5 B, 1.25 B, 500 mB, 250wMB, 125 mB, 50 mB, 25 mMB
COOTBETCTBEHHO.

[Tapamerp Delay 3amaer 3amepky OT MOMEHTa MEPECTPOMKH TeHepaTopa J0 Hadvaa
u3MepeHus. 3aiepKKa MOXKET MOTPeOOBAThCS BBHUY HAIMUUs MPOIECCa YCTAHOBICHHUS
curHana. 3ajepxka 3amaercs ¢ maroMm 0.1 mc. 3HaueHue mapamerpa BBIUMCISIETCS Ha
ocHoBe xenmaemoi 3azepxkku d [mc] mo ¢opmyne: Delay = 10 * d [mc]. [uanason
JIOIyCTUMBIX 3HaUeHuM nmapametpa coctapisgeT 0...50000, 4To COOTBETCTBYET 3HAYCHUSIM
3anepxkku 0...5000.0 mc.

[Tapamerp Window 3amaer AIuTeIbHOCTh OKHA HU(POBOTO GUILTpa MPU H3MEPEHUU
curHana. Yem OoJbIIe JUIUTETHHOCTh OKHA, TEM 3(PPEKTUBHEE TOJABISIFOTCS ITyIhCAIMH
CUTHaja, HO TeM MeJJICHHEE MPOUCXOIAT U3MepeHus. [[nuTenbHOCTh 3a/1aeTcsl ¢ I1arom
0.1 Mc. 3HaueHne nmapaMeTpa BHIYUCISIETCS HA OCHOBE JKEJIaeMOU JIMTEIbBHOCTH W [MC]|
mo dopmyne: Window = 10 * w [Mc]. /[nama3oH AOMyCTUMBIX 3HAYEHUW MapaMmeTpa
coctasisieT 1...50000, yTo cooTBEeTCTBYET 3HaYeHUsIM anuTeabHocTH okHa 0.1...5000.0
MC.
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[Ipu BBIOTHEHNU KOMaH/Ibl BHAYaJIe YCTAHABIMBAETCS TpeOyeMasi 4acToTa M aMILIUTY1a
BBIXOJTHOTO CHUTHAala TIeHeparopa, 3aTeM BKIIo4aercss TpeOyemoe ycmieHue PGA
m3mepurens. [locne sToro HaumHaeT GOPMUPOBATHCS 3a/A€piKKa, 3aaHHAS MTApaMETPOM
Delay. Kak TonpKo 3aaepkka HCTEKaeT, HAUMHAETCS TPOLECC H3MEPEHUS, IITUTEILHOCTD
koToporo 3anaHa napamerpom Window. B mpouecce msmepenuss ALl 3amyckaercs
kaxasle 0.1 Mc, monyueHHBIe 3HAa4YeHUs cyMMHupyroTcs. Korma mporecc n3MepeHHs
3aBepuIaeTcs, KOMaHaa Bo3Bpamiaer oTBeT. CliegyeT OTMETUTh, YTO IOCIE Mpolecca
U3MEPEHHUS TEHEPaToOp YCTPOHCTBA He OTKIIIOYACTCH.

Ecan nmepenanHbple mapaMeTpbl MMEIOT JONMYCTHMbIE 3HAYEHUs, KOMAaHJA IOJHOCTBIO
BBINOJIHSAETCST M Bo3Bpauaer kox omuOku Err No. Eciam jxe 3HaueHue OJHOTO WM
HECKOJIBKMX ITapaMeTPOB BBIXOAUT 3a JOIYCTUMBIE IIPEEIIbl, KOMaH/1A HE BBIITOIHAETCS U
cpasy Bo3Bparaet koxa ommOku Err Pa.

B cnyuae ycrenHoro BBITOJHEHHS KOMaHa BO3BpAIIaeT U3MEPEHHOE 3HaueHue Value B
Bujie 4-X GaiiToBOrO Ienoro uncia 0e3 3Haka. Mi3mepeHHoe 3HaueHue v [B] BeaucseTCs
Ha OCHOBE MOJy4eHHOTo 3HaueHus Value u 3amanHO# quTenbHOCTH okHa Window mo
¢dopmyie: v [B] =0.0001526* Value / Window.

KOJbI OLLINBOK

B oTBeTax Ha KOMaHIBI MOTYT COJIEpKaThCs KOJbl OMMO0K. OnrcaHue CTaHAApTHBIX KOJOB
omn6ok nporokosia WAKE npuBeneHo Huxe:

Name Error Code Haszpanue om0k
Err No 00h HopmanbsHoe 3aBeplieHre KOMaH/bl

Err Tx 01h HenpaBunbHblii maker

Err Bu 02h YcTpolicTBO 3aHATO

Err Re 03h Y CTpoHCTBO HE TOTOBO

Err Pa 04h HempaBwmibHbIE mapamMeTphl
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