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TMprMeyaHye: B Mepy HaLLX 3HaHIA MHGOPMALWA B AaHHOM AOKyMeHTe SBSIETCS AOCTOBEPHOIA.
Mpou3BoAUTeNb OCTaBASET 33 CO6OV NPaBO BHOCWUTL M3MEHEHWS B AaHHBIA JOKyMeHT
11He HeCeT HIKaKOV OTBETCTBEHHOCTYI 3 YyLLieHWS /WA OLLIGKY, HalAZieHHble B 3TOM OKYMeHTe.

TapaHTVs: TIpOV3BOAVTEIb FapaHTVPYeT, UTO 3T0 U3AeNne He MeeT fjedekToB MaTep11asoB 1 3roToBEHMA
BTeueHve 1 (04HOro) roja C AaTbl OTTPY3KiA.

B TeueHvte rapaHTViiHOro cpoka NPOUBOAVTENb 0BS3yeTs, MO CBORMY YCMOTPEHIO, /IGO0 OTPEMOHTUPOBaTb,
W60 3aMeHWTb Nt060iA MPOAYKT, KOTOPbIiA OKAXETCH AdeKTHIM. /1 OCYLLIECTBNEHNS 3TOV rapaHTUM HanuLLuTe
I MO3BOHVITe BaLLIeMy Auiepy. Bbl Moy iTe cBOEBpEMeHHYHO OMOLLb M UHCTPYKLMA M0 BO3BPaTY.

ToxanyiActa, npycbinaiie NPOYKT CMPeAONaToN 40CTaBKY BYKa3aHHbI CePBIACHB I LIeHTP. PeMOHT byaeT cAienaH
11 T0Bap BO3BPaLLEH BaM. Ha OTPEMOHTVPOBAHHBIE VN 3aMeHEHHBIE MPOZYKTbI MPEAOCTABARETCA rapaHTIAS
B Bl 6anaHca nepBoHaanbHOro rapaHTUiAHoro cpoka v 90 (4eBAHOCTO) AHeli € AaTbl pemoHTa.

1a rapaHTA He PaCMPOCTPAHAETCA Ha PEMOHT 10600 NPOZYKTa, CepUiAHbIA HOMEp KOTOPOrO ObiA 13MeHeH,
TIOBPEXHIMYAANIEH. 3TarapaHTi He PACTIPOCTPAHAETCH HABHELLHIV BUA(LiapaniiHbIHa noBEPXHOCTMI3KPAHE),
HOPMa/bHbIVA M3HOC, TaloKe He PaCnpOCTPaHSETCA Ha NOBPEXAEHIAS, BbI3BaHHbIE HENPaBILIbHOIA 3KCAyaTaLivielt,
3arPA3HEHIAMU, XVKOCTAMY, BO3AEVCTBUEMTeNIa, HECHACTHBIM CTlyyaem, 310ynoTpebeHIeM, OTCY TCTBIEMYXO/a,
HenpaBubHbIMMPUMEHeHVeM, 3KCrnyaTaLielt 3anpeAenamu KIMaTU4eckVX XapaKTepucTvk, anbCidukaLver,
HepasyMHbIM CONIb30BaHIEM, 06CTYKIBAHIIEM BbIMONHEHHbIM HEaBTOPVI30BaHHbIMY CEPBYICHBIMY LigHTpaMu,
HeCrocoBHOCTBH0 0becreuyTb pasyMHOe 1 HeoBX0AVIMOE TexHYHeCKoe 0BCTyKMBaHIe.

31a rapaHTIAs He PacripoCTPaHAETCs Ha AediekTbl, Bbi3BaHHbIE MOAMOUKALIN NPOZYKTa 6€3 MicbMeHHOro
COMIacyA MPOVI3BOAVTENS! IV HEMPaBIIbHOE VCMONIb30BaHYE Mt0GOTO MPOZYKTa WK ero YacTut. JaHHas
TapaHTVIA TakKe He PaCTpOCTPAHSETCA Ha MporpaMMHoe obecrievieHine, GaTapeiiky, yLuiep6 ot yTeukv Gatapen
11 HEMpaBILTbHYHOYCTaHOBKY GaTapevt W Mpo6eMbl, CBS3aHHbIE € ECTECTBEHHbIM M3HOCOM W HECOBAOAeHYEM
VIHCTPYKUWIA. 3Ta rapaHTVA He PaCcpOCTPAHAETCA Ha MoBPEXAeHIe AVICTes, GUi3nHeckoe NoBPexaeHMe
KOHTPO/UIEPa; EKTPYHECKVIE MOBDEX(ICHIIA M3/ 13-33 BbICOKOTO HAMPsIKeHIAS Ha V3MepUTEIbHbIX KOHTAKTaX
IV HEMpaBILBHOrO TN Batapen.

Pa3paboTka v peanv13aLiys NH6oi CxeMbl C MPYIMEHeH1IeM 3TOro NPOZYKTa ABASKOTCA UCKMOYMTENBHOI
OTBETCTBEHHOCTHH MOKyMaTes.

Mpou3BOAMTEb HeTapaHTIPYeTBO3MeLLiEHYeYLLiepBa, KOTOPbIT MOXETBOSHUKHYTE Bpe3ybTaTe AedeKToBBCKeMe
TIOL30BATEAKAKVIX-TAB0 A)KTOB, KOTOPBIEAB/FIOTCH PE3yILTATOM UCTIONb30BaHIA AAHHOTOMPOZYKTa. [laHHas
TapaHTUA HE PACTPOCTPAHAETCA HAPEMOHTAT3aMEHbI O IKBO MPUUMHE BHEKOHTPONA MPOUZBOAUTENR, BKIHOYAS,
HOHE OrPaHVYVIBASACb, VICTI0Nb30BaHYE BOMPEKYAaHHbIM UHCTPYKLAM, OBPEXEHIABNIEPECHUTKE, MOAMAUKALMN
WV PEMOHT 110/130BaTeNEM, HEBPEXHOE 0BPALLLEHINE, HECUACTHBIE CTyUaut A APYTE CTUXWTiHIE GEACTBIAS.,

BbilLieyKa3aHHOE3aMEHAETBCe APYTVIe rapaHTUW, NPOV3BOAWTENL He BepeTHace6a1nHe paspeLLaeT 1oBoMy YuacTHIKY
MIPVHIAMATb Ha (65 KaKie-160 0BsT3aTeICTBA WA OTBETCTBEHHOCTb. [POAOMKUTENLHOCTS APYTAX FaPaHTHA,
ECINTAKOBBIE CYLLIECTBYHTMIO33KOHAM(BKH0UAATaPAHTMIKOMMEDHECKOTLIEHHOCTUMIPUTOBHOCTI) OTPAHUUNBAETCH
CPOKOM rapaHT. Hi1 B KoeM Cyiae POV 3BOAMTENb He HeCeT OTBETCTBEHHOCTV 3a CrieLalbHbie, CnyuaiiHble
1 KOCBEHHbIE YBbITKY OT BAIGAEHNS W UCTIONb30BaHNS AHHOTO NPOZYKTa WA 3a /tobble

33/ePXKV B BbINOAHEHN CBOVIX 06S13aTe/IbCTB M0 HacTosLLel rapaHTI NO NPUYIHAM, OT HEro He 3aBUCALLIUM.

3Ta rapaHTVis 3aMeHSET BCe ApyTvie rapaHTyIW, SBHO BbIDAXEHHIE WK M0ApasyMeBaeMble, Bouas Miobble
rapaHTVITOBAPHOIAMPUTOAHOCTMAMMPUTOLHOCTIA A KOHKPETHOTOMIPUMeEHeHIA. BblLLIeyKa3aHHblerapaHTHiiHble
0613aTe/1bCTBA ABRHOTCA EAVHCTBEHHBIMIA VI UCKKOUMTEIbHBIMY MDaBaMV MOKyMaTenis.

HV NPOV3BOAWTENb, HY €10 COTPYAHWKY HE HECYT OTBETCTBEHHOCTA 33 NPAMbIE, KOCBEHHbIE, CMIELaNbHbIe
WINCNy4aliHbleyBbITKY, BOSHUKLLIME BCBS3CCTIONB30BAHIEM CBOETOYCTPOVCTBAVMPOrpaMMHOr0 0BecrieveHIs,
J3Xe eCIA U3rOTOBYTE/Tb GbiA 33paHee yBe0MIEH O BO3MOXHOCTY TakiiX YObITKOB. TaKiie YBbITKIA BKHOYatOT,
HOHEOrPaHUIBAHOTCS: PACXOAbI HAMOHTEXK Y AEMOHTAX, MOTEPIA, OHECEHHbIE BE3ybTaTe MPUUMHEHIA BPEAa
THBOMY LY WM OBPEX(EHIE MMYLLIECTBa.

MEPBI MPEAOCTOPOXHOC

[laHHbIiA pa3gen AomkeH 6bITb M3y4eH Nepej UCnosb3oBaHeM 3TOr0 NPoAYKTa
WAK60ro Apyroro CB3aHHOTO CHYMaKceccyapa.XoTayCTpoicTBanaKceccyapbl byayT
0BbI4HO NPUMEHSTLCA PV 6e30MaCHOM HaMPSXEHIM, CyLLECTBYHOTHECKONLKO CATyaes,
MY KOTOPBIX MOTYT BO3HKATb OMACHbIE CUTYaLM.

3107 NPU6OP NpeHa3Ha4eH AR UCMONb30BAHNS KBAAMULMPOBAHHLIM NEPCOHANOM,
KOTOPbIINOHIMETONACHOCTH MOPAXEHVA TOKOMUXOPOLLIO 03H3KOMAIEH CCOOTBETCTBYLLMMY
MepaMu MPeA0CTOPOXHOCTIA NP paBoTe ¢ OnacHbIMU HanpAXeHuAMIA. MpouuTalite
NTLLATeNbHO COBNIOAANTE MHCTPYKLMM NP PaboTe cNpbopom. OBpaTuTech K AaHHOMY
PYKOBOACTBY, EC/IM HEOBXOAMMO YTOUHMTb TEXHUUECKINe XapaKTepUCTUKIA,

Ec/m npogyKT ByAeT UCMob30BaH B PEXIMaX, He NPesyCMOTPEHHbIX HACTOSLLIM
PYKOBOACTBOM, TO3aLLMTaNPeAyCMOTPeHHaA PUBOPOMMOXET 0Ka3aThCs HeJ0CTAaTOYHO
3¢ eKTNBHOIA. BHMMaTENbHO OCMOTpUTe ST NepeA UCnonb3oBaHMeM. He ncnonb3ayiite
NpUBOP, ECAN OH MIMEET BUAVIMbIE IOBPEXAEHNS.

* Hewucnonb3yiiTe npu6op, ecan ero GyHKLMOHaNLHOCTL HapyLUeHa
* HenbiTaiiTech M3MepATb XapaKTepUCTUKI KOMMIOHEHTOB B HE0BECTOUEHHON CXeMe.

LnsiToro, uTo6blU36eXaTb BOIMOXHbIXMOBPEX AEHUAST UM TECTUPYEMOro 060pyA0BaHHA
BO BPEMs M3MepeHif, CneyiiTe CnefyrolLmM peKoMeHAaLmsM:

¢+ OTCOEAMHMTE LieNnb NUTaHMA OT CeTU nepea usMmepeHuem ConpoTuBaeHus,
VIHAyKTIIIBHOCTVIWII/IéMKOCTVI npaspsaanTeBCeBbICOKOBOJ/IbTHbIE KOHAEHCATOPbI

¢+ HenpuknagbiBaiiTe BHeLHNE HanpsXeHUs 6onee 1,6 B
¢ Wcnonb3yiite HafleXXHbIe 32)XXUMBbI M NPUCNOCO6NEHNA AN U3MEPEHNIA

¢+ [Ans 3apspga 6aTapen fOMKHbI 6bITb NCNONB30BAHbI TONBKO WITATHbIE
3apsgHble ycTpoiicTBa (DC 5B) n3 KomMnaeKTa nocTaBKu




HAYAJI0 PABOTHI

370Tpa3Aen ONMCLIBAET 0CHOBHbIE OMepaLMinnpi paboTe Cpreopom.
BnpeAcTaBAeHHbIX HIKE pa3fenax CoAepXaTCs CheayoLLe CBeAeHNs.
0B30P: 0630p OpraHoB ynpaBAeHNA 1 OncaHne X GyHKLuii

BK/TKOYEHWE: OnucbiBaeT nocnej0BaTeNbHOCTb BKIKYEHMS,
BbIKNHOYEHNS 11 UICXOAHBIE COCTOSHUA NOCAE BKAKYEHNS NUTAHNA,

AVCNAEI: OTo6paxaemas uHHOpMALIVA Ha AUCRAEE 1 COOBLLEHNS,
KOTOpble MOTYT NOSIBAATHCSA BO BPEMS paboTbl C NPUOOPOM.

MEHH: OnucbIBaeT CTPYKTYpY MEHI0, CUCTEMY HACTPORK U XapaKTepUCTIKK.

Smart Tweezers (ST)- 370 NOPTaTUBHbINA U3MepUTENb
anekTpuyeckoro umneaanca (LCR Meter), ST cnocobeH u3mepsits
CONpOTUBAEHIAe, EMKOCTb UAW NHAYKTUBHOCTb C AMHAMUYECKIM
AVanazoHoM bonee 8 NopsAKOB BENNYIHbI. [Tpn6Op MMeet
6a30BYy*0 TOUHOCTB He MeHee 0,2% (ConpoTUBAEHME), MOXET
PaboTaTh Ha YeTbIPEX paboumx 4acToTax 1 C TpeMs YPOBHAMM
AeliCTBYIOLLEr0 HaNpsXeHsi TECTOBOrO CUrHana.

Smart Tweezers ynpasnseTcs BCTPOEHHbIM MUKPOKOHTPOANEPOM
dupmbl Texas Instruments, koTopbIii ycTaHaBAMBaeT

YCNOBIA N3MepeHNs, 06pabaTbiBaeT AaHHbIe U ynpaBaseT
nHTEpdeiicom nonb3oBatens. YCTpoiicTBO UMEET YHUKAbHbIii
MeXaHYeCckIi An3aiiH: KOHCTPYKTUBHO NCMONHEH B

$opMe NMHLIETa BbICOKOIi MeXaHYeCKkol TOUHOCTH,

470 A3&T BO3MOXHOCTb PaboTaTh C KOMMOHEHTaMU ANA
MOBEPXHOCTHOTO MOHTaxa (SMD) go Tunopasmepa 0201.

PyHKVI MUHLETA BbINOHEHbI B BUAE 3KPaHNPOBAHHLIX Map
YETbIPEXNPOBOAHON CXEMbI, 4TO NMO3BONAET NMPAKTUYECKN
NCKNOYNTL UX BINAHWNE Ha TOYHOCTb U3MEPEHUIA.

Ha npakTuke, Smart Tweezers no3BonseT BbINONHATL

V3MepeHNs TOYHee, YeM 60MbLUMHCTBO NYULLNX NOPTATUBHBIX
n3mepurteneil LCR 6narogaps MansiM pasmepam LLYroB 11 BbICOKOI
rpeACKasyemMoCTi BHOCUMOTO MU NapasuTHOro UMMeaHca.

MPUHLN PABOTHI

STonpegenser uMnesaHC KOMMOHEHTa, U3MepAs najeHue
HanpAXeHs Ha HeM 1 MPOTeKatoLLMIA Yepe3 Hero TOK.
COOTHOLLIEHME KOMMIEKCHBIX 3HAYEHNIA HANPAXEHNSA 1 TOKA AaeT
KOMMAeKCHO® CONPOTMBAGHINE (IMMeJaHC).

B npoviecce LudpoBoil 06pabOTKM M3MEpSEMbIX CUTHANOB
BBIUNCARIOTCA COCTaBASIOLMe uMneaaHca-R, Cu L.
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MajeHne HanpsXeHUa Ha NCMbITYeMOM KOMMOHEHTE reHepupyeTcs
TECTOBbIM MCTOUYHMKOM CUrHana Vs. MOXHO 3a4aTb 06 BeNUMHSI

- aMMAUTYAY 11 4acToTy TECTOBOrO UCTOUHIKA VS. HanpsxeHne
NPUKNAAbIBAETCA K UCMbITYEMOMY KOMMOHEHTY (Ha cxeme 0603Ha4eH
DUT-"Device Under Test") uepe3 3k1BaneHTHoe COMpoTMBAEHME
UCTOYHMKa curHana Rs. Tok NpoTekaeT K BUPTYanbHOM «3emnex
yeuautens Toka Al v yepe3 pesuctop Ri. BbIXOZHON curHan
yeunntens Al nponopuyoHaneH Toky yepes DUT, I*Ri.




HanpsxeHue, npunoxeHHoe K DUT, u3mepaeTcs oTAeNbHbIMY Liensami
npeobpa3oBaHus cycuantenemAU, Takum 06pa3om cxema npeAcTaBaseT
€060t gBoiHOM MOCT KenbBUHa.

CurHanbl HanpsxeHns v Toka obpabateisatotcs ALM. MonyyeHHble
BE/INUMHbI, 3aTeM KOPPEKTUPYHOTCA C y4ETOM KaNM6POBOYHBIX
KO3QOULIMEHTOB M BbIYACIEHHBI IMNeAaHC 0TOBPaXaeTCA Ha Aucnaee.

McnbiTaTenbHYH0 4acToTy MOXHO BbIOpaTh U3 YeTbipex 3HaueHuid: 100
ru, 120w, 1,0kMw, 10k, TouHocTb ycTaHoBKI YacTOThI 50 ppm (0,005%).
Habop uacToTnpecTaBAeH B MEHHO, MO0 BbIMOXETE IPOCMOTPETb X,
CABVMHYB KHOMKY ynpaBAeHNs HaBuraLmeli BNpago.

WcnbiTatenbHOe HaNpsXeHne MOXHO BbI6paTh 113 Tpex 3HaueHuii:
0,25B,0,5B11,0B(CK3). MorpeLuHOCTb ycTaHOBKM HaNpsikeHus - 2%.

HanpsxeHue reHepaTopa CUrHana NpUKablBaeTcs K UCnbITyemMomy
KomnoHeHTY (DUT) yepe3 nocnesoBaTenbHbIid BHYTPEHHMIi MMegaHC
ncrouHnka. CooTBETCTBEHHO, NajeHue HanpsxeHus Ha DUT Bceraa
MeHbLLE U1 PAaBHO BbIpaboTke HanpsixeHus. loCTynHbI CieayroLL e
3HaYeHus NocaeAoBaTeNbHOro MMNedaHca-62,5Q (ananasoHR1), 1kQ
(ananazoH R2) 1 16 kQ (ananasoH R3).

3HayeHe BHYTPEHHEro IMNejaHca 3aB1CUT 0T Npejena 3MepeHus.
[1260/1bLLUNHCTBAYCTPOICTB, BK/It0Uas PE3UCTOPbI, KOHAEHCATOPbI MMHOT e
WNHAYKTUBHOCTM, HaUNYYLLIAI pe3ynbTaT NoAYYaeTCA NpUNCnbITaTeNbHOM
HanpsxeHnnB1,0B(CK3). st HEKOTOPbIX UHAYKTUBHOCTEN N aKTUBHBIX
KOMMOHEHTOB A0XHO BblopaThCs 3HaueHune 8 0,25 uan 0,5 B (CK3).

OnpegeneHHbIe KOMMOHEHTbITPe6YHOT B CMeLyanbHOro UCnbITaTenbHOro
HanpaxeHa. HanpuMep kepamnueckie KOHAEHCATopbI C AN3NEKTPUKOM
Z5UTpebytoTucnbitatensHoe Hanpsxerue 0,5 B (CK3) 45 HoMUHaAbHOTO
pabouero HanpsxeHs 2581 1,0 B(CK3) 4ns HoMMHanbHOro paboyero
HanpsxeHus MeHee 16 B.

3amevaHue: icnonb3yiiTe HanbobLIee AOCTYMHOE UCTbITaTeNbHOe
HanpsXeHue AR NyuLLed TOYHOCTM 1N COOTHOLLIEHNS CUTHAA/LIYM.

ST5 npegocTasnset 3 gnanasoHa usmepeHis (R1-R3). Kaxgbiii u3 Tpex
A1ana3oHOB MMEET BHyTpeHHee ConpOTUB/IeHNE NPpUBAM3NTENIbHO
PaBHOE CpejHeMy 3HaUeHUH0 NOHOIA LWKanbl AMana3oHa. Tabauua,
npe;CTaBAeHHas HIXe, NOKa3blBaeT A1Mana30oHbl MMeAaHCa A9 KaxAoro
Aana3oHa U3MepeHuil.

[nanasoH Rs Wmnepanc DUT
1 62,5Q <400Q

2 1xQ 400Q<  <4kQ
3 16kQ >4¢Q

3ameyaHue: /InanasoHbl U3MepeHInionpesenstor AanasoH MNeanca,
a He Anana3oH 3HauyeHWiA, Mo3TOMY BbIbOP Avana3oHa U3mepeHnii
NHAYKTVBHOCTENA 11 EMKOCTelA (EMKOCTHOO CONPOTUBAEHIS) 3aBACAT
OTYCTOTHINCTIbITTENLHOTO CUTHaNA. KpOMe TOro, uMneAaHC AN KOHACHCATOPOB
06paTHO NPONOPLMOHaNeH ero 8MKkocTiA, Mo3ToMy Yem 60/bLLE EMKOCTH
KOHZEHCaTOPa, TeM HXe A1ana3OoH N3MepeHNii BbIoupaeTcs.

Mpu n3MepeHmsiX B HOPManbHOM pexyMe ONTUMaNbHbIii Avana3oH
yCTaHaB/MBaeTCA aBTOMaTUYeckM. CyLLeCTBYeTBCTPORHHBIA r1CTEpesiC,
N03BOAAHOLLIIA 136eraThb NOBTOPSIOLLMXCA NepekNYeHIi A1anasoHa,
KorAau3mepsieMoe3HaueHue 61113koK erorpaHmLam. KpomeToro, yHkLg
aBTOMATMYECKOro BbI60pa NpesenoB3MepeHIA MOXET ObITh BbIKHUEHa
NoAb30BaTeNeM.

PyuHoi/ BbI60P MPeAe0B 3MepeHIs NoNe3eH, HanpyMep, KOrAa BLINOMHSETCS
CepUANoCAeA0BaTENIbHbIXU3MepeHMiinapaMeTpOBKOMIOHEHTOBCOMMKIMM
MOBE/INYMHE3HAYEHISMY 11 BITOM CNly4ae TPEBYETCA COBIOAHNE eAMHbIX
YCNIOBUIA M3MEPEHNS.

3NIEMEHTbI YMPABNEHWA

HaBUraLOHHbIA AXORCTIK

Vicnonb3yetcs 45 7070, YTO6bI BBIOPATH GYHKLMKO MM

A5 HACTPOIKN ST. KOCTUK NepeMeLLaeTcs B YeTbIpex
HanpasneHusx (BBEPX-UP, BHIA3-DOWN, BIEBO-LEFT,
BIMPABO-RIGHT). Bei6op Mpou3BOANTCS HaXaTheM AXOICTIKa
B HanpaBAeHum BepTuKanbHoii ocu (HAXATUE).

up

P\

DOWN

RIGHT
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IneMEHTbI BbICTPOro ynpaBaeHs

[03BOAAIOT M3MEHAATH NAPaMETPbI UM PEXIMbI N3MepeHIii
6e3 BX0/ja B OCHOBHOE MeHH nepemMeLLieHneM AX0ICTIKa
BBEPX, BHIA3, B/TEBO 1 BIMPABO kak noka3aHo Huxe.

0.25V 3ameyaHue:
0.5V Bo n3bexaHue oLwnbok
He MCNonb3yiiTe 3NeMeHTHI

1o ObICTPOTOYMpaB/eHys

1 kHz  BOBpEMS U3MEPeHii. Bpems
‘z, :gg:: CpabaTbiBaHWsA AXOACTMKA
ESR 3aBMCIT OT BbIOPAHHON YaCTOTbI

AUTO WCMbITaTeNbHOrO CUrHaa.

Cnepytowas Tabanua npeAcTaBaseT GyHKLMY, aKTUBMpPYEMble
nepemeLLieHnem 4XoncTuka:

B/IEBO - n3meHset
PEXUMbI U3MepeHuii

BIPABO - n3meHseT yacToty
WNCMbITaTeNLHOTO CUTHaNa

BBEPX - 13MeHAeTypoBHN
WCMbITaTeNbHOTO CUTHaNa

BHW3 - n3meHser
npesenbl u3MepeHnit

BKNHOYEHUE - uto6bl BKAKOUNTL ST, KpaTKOBPEMEHHO HaXMITe
Ha JKOWCTHK.

3ameuaHue: OAHaX bl BKNOUMBLLNCh, STOYAET BEINOAHATL NOCEAHIOK
BbIOPAHHYH GYHKLMIO.

BbIK/TKOYEHWE - ST BbIkH04aeTCs aBTOMATUYECKM, €CIN B TEYEHNE
30ceKyHg(3HaueHwe Mo yMoNYaHINio) e BbINOHAHOTCA U3MEPEHIAS K
He HaX1MaeTcs A)KOVICTI/IK Bpems 3a4epXKn A0 BbIK/THOUEHNS MOXET
6bITb 334aH0 B HacTpoiikax TIMEOUT B MeHto SYSTEM.,

3ajaHHas no yMONUaHMI0 334ePXKa 0 BbIKKUEHNS COCTaBASeT
30 cekyHz B pexume n3mepeHnid 1 30 cekyHz B pexime MEHHO.

3ameuyaHue; aBTOMaTIYeCKoe BbIKNHOUeHe He MPONCXOAMT,
eCNMNCNblTaTeNbHanA YaCTOTa BPYYHYH HAaCTPOEHA Ha 10K,

ANCNNEA

[fncnneit pasaeneH Ha YeTbipe YacTu:
* OCHOBHOI Ancnneii * WcnbiTaTenbHble napameTpel
BcnomoratensHbii gucnneit  + CocTosHeyCTpoiiCTBACUHAMKATOPOM

PEXUMOB N3MEPEHNA
YPOBEHb
WCMBITATENLHOTO YACTOTA BLIBPAHA  UCTILITATENIbHAS
CUTHANIA  [AWATIA30OH  ABTOMATMYECKM  YACTOTA
1.0V AR AF 10kHz
MOAENL Bmomorn&nww
usmepernn —— A TN —— aucnie
PEXUAM R OCHOBHOI
W3MEPEHUIA = AMCNAER
AM  HOLD qx

PEXVM U3MEPEHNI YAEPKAHNE 3BYKOBOW COCTOAHMNE
BbIEPAH ABTOMATUYECKM PE3Y/ILTATOB CUTHAN BATAPEN
W3MEPEHMI

OCHOBHOW AVCNENA: camblii 607bLIOV 1 HAXOAUTCS B CepeAvIHe.
OH 0T06paxXaeT 3HaueHne AOMUHUPYIOLLEro NapaMeTpa MMeaHca,
NCNoAb3ys 5 AeCATUYHBIX Pa3PSA0B.

BCMOMOTATENbHbIN AI/ICI'I}]EVI HaX0AMTCA HEeMNoCPeACTBEHHO
Haj OCHOBHBbIM 11 0TOBPAXaeT Apyrie COCTaBAANLLME MMMNeAaHCa.

MAPAMETPbI U3MEPEHWA: 0TobpaxatoTcs B BepXHeii YacTi gucnaes
Y IHGOPMMpYET M0/Ib30BATENA 0 TEKYLLMX YCTaHOBKAX PEXIMOB,
Taknx kak CrblTaTeNbHas YacToTa, npeen N3MepeHuii, ypoBeHb
WCMbITATEILHOTO CUTHaNa.

COCTOAHWE NPWBOPA: 0TobpaxaeTcs B HUXHEl YacTy Aucnaes
1 NpeAoCTaBAfeT MHGOPMALMIO O TeKyLLeM pexume 13mepeHus
NHaCTpoiikax: yAepXaHiNe pe3ynbTaTos U3MepeHIi, 38yKOBOI CUrHan,
COCTOAHWe baTapeu.

PEXXM W3MEPEHWA: 3HaK MHAMKaTOPa peXimau3MepeHIns pacnooxeH
HerocpeACTBeHHO CIeBa OT [1aBHOrO AUCTes.

CumBonbiA,R,L,C, |Z], ESRM CMBON « 4M04» NOKA3bIBAKOT aBTOMATUYECKHE
V3MepeHus, U3MeperIs ConpOTUBAEHIR, NHAYKTUBHOCTY, EMKOCTH,
uMnegaHca, ESR v pexim npoBepku ANOA0B COOTBETCTBEHHO.




OTOBPAXXAEMbIE MAPAMETPbI

Hactpoiika pexuma nsmepenuii (R, LR, GR, G+D,
L+Q,|Z|, ESR n ABTOMATWYECKIW) onpegenset ua
N3MepeHuii 11 0TobpaxaeMblx MapaMeTpoB.

PEXXIIM R: ConpoT1BAieH1e 0T06paxaeTcst Ha OCHOBHOM
Aucnnee. 3Ha4eHve CONPOTUBAEHUA PAaBHO IKBIBANEHTHOMY
nocnefoBaTeIbHOMY CONPOTUBAEHMI0 UV SKBUBANEHTHOMY
napanfienbHoMy ConpoTUBAGHMIO UCMbITYeMOro anemenTa (DUT).
EAMHUMLLI M3MepeHus conpoTusaernsa - MQ, Q, kQ, nan MQ.

PEXXIM L+R: VIHZyKTBHOCTb OTOOPaXaeTcs Ha OCHOBHOM
AVCrnee, a3KB1BaNeHTHOE MoCNej0BaTe/IbHOE CONPOTUBIEHNE
- Ha BCnomorateibHOM Aucnee. E4uHuLbl naMepeHns
NHAYKTUBHOCTY - MKTH,MH nan TH. ConpoTusaeHue -
AeiACTBUTeNbHAA YaCTb MNeAaHca. EAUHMLBI M3Meperus
conpoTuaeHis - MQ un . B3Tom pexume n3mepenuns
MCroANb3yeTca nocnejoBaTebHas KBUBANEHTHaA Cxema.

PEXXIM L+Q: VHAYKTUBHOCTH 0TO6PaXaeTcs Ha OCHOBHOM
aucnnee, 06poTHOCTL Q - Ha BCMOMOTaTebHOM Aucnee,
EAMHMLBI N3MEPEHNA MHAYKTUBHOCTY -MKTH, MTH au TH.

Q- OTHOLLEHINE MHIAMON YaCTIA IMNEZAHCa K AeACTBUTENLHOIA
YacTu uMnegaHca. Q be3pasmepHas BeINUMHA 1 ONpeensieTcs
0/VHAKOBO AN191 MOC/IEA0BATE/IbHbIX U MapannenbHbIX
3KBIBaNEHTHBIX CXeM. Y XOPOLLIe NHAYKTBHOCTM 60/1bLLas
WHAYKTUBHOCTB L M ManeHbkoe akTUBHOE COnpOoTUB/EHIE

Rw, Takum 06pa3om, BbICOKas 06poTHOCTL Q..

PEXXMM C+R: EMKoCTb 0TOGpaXaeTcst Ha 0CHOBHOM A1CTIee,
napannenbHoe conpoTiBeHNe R - Ha BCnoMoraTenbHOM. EAUHMLbI
n3mepeHns EmkocTi - nd, HO nan Mk®. EAMHLI M3Mepenns
conpoTuBnerns - Qun kQ. Micnonb3yetcs napannenbHlii

(C<500 n®) nnn nocnegoBatensHbIii (C>500 Nd) 3KBUBANEHT CXEMBI,

PEXXIIM C+D: EmkocTb 0TO6paxaeTcs Ha OCHOBHOM AuCNee,
TaHreHC yra AN3NeKTPUYeCKIX NOTepb - Ha BCIOMOraTenbHOM.
EmKkoCTb onpeenserca oAMHakoBo Ans NOCAeA0BATENLHbIX 1
rapannesibHbIX 3KBUBANEHTHBIX CXeM. EANHULEI M3MepeHus
EMKOCT - NP, HO, MK®, M, TaHTeHC yrna AN3NeKTPUYECKNX
notepb D - OTHOLLIEHIe AeCTBUTENbHOI YaCTI MNeAaHCa K
MHUMOA, nan 1/Q. D 6e3pa3MepeH 1 onpeaenseTcs 04uHakoso

ANS MOCNeL0BATENbHBIX M Napa/inebHbIX 3KBUBANEHTHBIX
cxem DUT. Y xopowueit émkocT 60/1bLL0e 3HaYeHMe C (MHUMas
YacTb MIMNEAAHCa) U ManeHbKoe 3HaueHue R (feiicTBUTENbHAS
4YaCTb MMegaHca) 1, Takum 06pa3om, Manble notepu D.

PEXXMM |Z|: MnegaHC KoMNOHeHTa 0TobpaxaeTcs Ha
0CHOBHOM Aucnee. EaguHnLbl nsmepenns - MQ, Q, kQ, MQ.

PEXXWMIM ESR: kB1BaNeHTHOE NOCNeA0BaTENbHOE
COMpOTUB/EHIe KOHAEHCATOPa NOKa3aHO Ha OCHOBHOM
Aucnnee. EquHALLI n3mepenns ESR-mQ, Q, kQ, nan MQ.

ABTOMATUYECKII PEXXWM: ST onpeaensier, kakue mogean DUT
A3K0T Hanbonee TOYHbIE pe3ynbTaThl ¥ aBTOMATUYECKM BbIOMPaET
MOAXOAALLIA Habop NapamMeTpoB.

Bbibop ocyLLecTBARETCS Ha OCHOBE ClIefyHOLLIX KpUTEPIeB:

* s |Q| <0,15 Bbibupaetcs pexum R

o [naQ>+0,158bi61paetcsa pexum L+R nam L+Q (3aBMCMT OTHACTpoEK)
¢ [Lna Q<-0,15BbIbMpaetcs pexum CR uan C+D

* [ing C<500 n® BEIGMpaeTCq napannensHas cxema

* [na C>=500 n® BbibMpaeTca nocnefoBateNbHas Cxema

CTPYKTYPbI N ®YHKL M MEHIO

3T0T pasfen ONUCLIBAET CTPYKTYPY MEHIO 1 MapaMeTpbl
HacTpoek ycTpoitctaa. MeHto ST BKto4aeT:

* [NaBHOE MeH!0 - NYHKTbI [1aBHOT0 MeHHo

* CUCTeMHOE MeH0 - NYHKTbI CUCTEMHOTO MeHH

* 3BYKOBOE MEHH0 - HaCTPOIiKM 3BYyKa

* MeHH gucnnes - HaCTPOIiKK AnCNAes 1 0TOBPAXEHS
* CepBu1CHOE MeH!O - CepBUCHbIE GYHKLUN

* MeHH 13mepeHnii - HaCcTPOiiky U3mepeHnii

* MeH10 pexuMoB - pexumMbl U3MepeHns

* MeHto HaCTpoek - HaCTPOIKIN NapaMeTPOB 3MepeHus




HABUTALMOHHBIE MEHIO

MNepeABMHbTE HaBUraLMOHHBIA koHTpoanep BBEPX vn BHIA3, yto6el
nepemecTuTb Kypcop Ha Tpedyemblii nyHKT Merto n HAXMMUTE, utobe
BbIBPATL3TOT NYHKT. TpeyroNbHbIAKypCop NoKa3blBaeT TeKyLLIe HACTPOWKIA.

TEKYWNE
HACTPOIIKM

P AUTOSET

A
AR SYSTEM
EXIT
v

TNABHOE MEHIO

p AUTOSET
SYSTEM

MEASURE

EXIT

[naBHOE MeHH ncnonb3yerca Ang 4oCtyna K CUCTEMHOMY MEHHO,
N3MEPUTENILHOMY MEHIO UM ANATOTO, YTOObIBOCCTAHOBUTb napameTpbl
M0 YyMO/YaHWI0, NCNO/b3YA aBTOMATUYECKI € HACTPOUKN.

* Bbi6pats AUTOSET (ABTOMATUYECKIE HACTPOIKM) ans Toro,
YT06bI COPOCITL NapaMeTpbl K 3HAYEHNUAM N0 yMONUAHMIO.

* Bbi6patb SYSTEM (CUCTEMHOE) gns TOro, 4To6bl N3MEHUTHL
NHTEpdeiic nonb3oBaTens 1 paboune napameTpbl.

* Buibpate MEASURE (I3MEPEHWE) 1151 3a5aHus HaCTpoeK M3MepeHui.
CUCTEMHOE MEHHO

Cu1CTeMHOE MeHI0 MCM0Nb3YeTCA ANA AOCTYNA K CUCTEMHBIM HACTPOIiKaM
N GyHKLMAM.

P SOUND
DISPLAY
TIMEOUT
SERVICE
EXIT

3BYKOBOE MEHH0 (SOUND)
R TONE
ON

OFF

> I

OFF

3ByKOBO€ MEHHK 1CNONb3yeTca 4Na 10ro, YTOObI M3MEHUTL 3BYKOBbIE
HaCTpOVIKM ANANOATBEPXAEHNA |/|3mepeH|m7|.

Bribepute ON (BK/HOUWTD) of AnsTOrO, uTobb
Pa36/10K1POBATh 3BYKOBbIE CUTHA/LI MOATBEPXK AEHNSA

Bbibepute OFF (BbIK/THOUYNTD) o] X 4nqT0r0, YTObbI
3a6/10KMPOBATh 3BYKOBbIE CUTHA/Ibl MOATBEPX AEHIS,
KpoMe onepaLiii HaBUraLMOHHOT0 AXOACTHKA.

BibepuTe R-TONE 475 70r0, 4T06b1 pa3610K1POBATH CMeLMabHbIi pexuM,
NPV KOTOPOM YacTOTa 3BYKa 3MEHSAETCA B 3aBUCUMOCTM OT BEANYHHbI
V3MepeHHOro conpoTinBaeHus. oporoBble 3HaYEHNS CONPOTUBACHNS
ANsu3MeHeHiA acToTbl3Byka BR-TONE npeABapuTebHOYCTaHOBACHBI Ha:

* bonee20Q ¢+ 1Q
+ 10Q + 0,5Qu meHee.
¢+ 50

PEXIMMOXET ObITh ICMO/b30BaH ANAN0KaNN3aLMnKOPOTKO 3aMKHYTbIX
Y4acCTKOB Lienu, Hanpumep, Ha neYaTHbIX naatax.

MEHIO ANCNNEA
Vicnonb3yetca ANs M3MeHeHNs HaCTPOeK Aucrnes.

> RIS
LEFT
CONTR
EXIT




* Bbibpath RIGHT, 4T06bI BbIGpaTH peXxim npasLUK BATAPEf
* Bblbpath LEFT, ut06b! BbIGPATH pPeXUM feBLLN

KOHTPACTHOCTb (CONTR) 418 V
CONRASTT Bui6paTh BATTERY (FATAPES) 419 U3MepeHms dakTaueckoro
CONTRAST HanpsixeHus batapeun. HAXATb anq Bbixoga
CEPUIAHbIA HOMEP
Bbibpatb CONTR 415 TOT0, YTOBbI OTPEryaMpoBaTh KOHTPACTHOCTb NNN.NNN.NN.NN
gucnnes. MepemecTiATe HaBUTaLMOHHBIN AxoACTMK BBEPX unn BHI3,
UTOObI U3MEHUTH KOHTPACTHOCTb. HAXATD 415 BBIXOAA 113 MEHHO VERSION 1.01

Ha yCTaHOB/IEHHOM YPOBHE KOHTPACTHOCTU.

BPEMA OXXWAAHNA (TIMEOUT)
Bbibparb S/N Ansi T0ro, 4T06bI NOKa3aTb CepuitHbIi
R HOMep YCTPOICTBA 11 BEPCMHO «POLLIMBKMY .

» MODE
SETTING
Bbibpatb TIMEOUT (BPEMS OXUAAHWSA) s Toro, 4tobbl HOLD
0TPerynnpoBaTh BPeMs OXINAaHNA A0 NePexoda B CALLNA PeXUM. PERIOD
MepemecTiTe HaBUraLMOHHbIA AX0iAcTK BBEPX nan BHI3, utobe
N3MEHNTb 3HaueHue BpemeHu oxuaanns (10 cekyHza - 200 cekyHa),
HAXATb 21 BbIX0Aa 113 MEH!O. PeXuMbl U3MepeHWiA 1 HaCTPOIikK
CEPBMCHOE MEHIO MEHH0 PEXXMIMOB (MODE)
> >
S/N RES
EXIT IND
CAP
v IMP
DIODE
DCR
EXIT




MeHt0 pexuMOoB NCNONb3YeTCA 419 CTaHOBKM PEXIIMOB U3MePEHNIA.
Bbibpatb myHKTHI MeHto RES, IND, CAP, IMP uan ESR, utobbi n3meputh
CONpOTUBNEHWNE, UHAYKTUBHOCTb, EMKOCTL, MNesaHc u ESR
COOTBETCTBEHHO. 1151 aBTOMATUUECKINX VI3MepeHI/II7I Bbibepute AUTO
(CTaHAaPTHO M0 yMOYaHMI0).

AUTO (ABTOMATMHECKMIZ PEXXWM): Bbibpath AUTO pexum (3Hak
AM nosiBNISieTCs BI€BOM HUXHEM YTy Aucnes) Ans aBTOMATYeCKIAX
N3MEepEHNIA UHAYKTUBHOCTY, EMKOCTY UM CONPOTUBAGHIS,

3ameuanne: BAUTO pexume STUCNO/b3YeTUCMbITATENbHYH0 YaCTOTY
1 KTL{ N0 YMOUAHWIO U UMEET OrpaHYeHHYH0 YyBCTBUTELHOCTb.
ABTOMaTIYECKOE pacno3HaBaHMe MOXET He paboTaTh ANS MasbiX
BeNNYNH KOHAEHCATOPOB U MHAYKTUBHOCTEIA. B 3TOM Ciyyae
AOIXHA bbITh CNONL30BaHA UCMbITaTeNbHAsA YacToTa 10 kML, Takxe
aBTOMATNYeckoe pacro3HaBaHue MOXeET He paboTaTb A8 60AbLLNX
BE/INYNH KOHAEHCATOPOB. B3TOM C/ly4ae A0/KHA BbITb UCMONb30BAHE
ncnbiTatenbHas vactota 100 My,

RESISTANCE MODE (PEXXMM CONPOTWBNIEHNA): AkTnBupyeT pexum
u3mepeHus conpotuenerins. Cm. pasgen 0COBEHHOCTIMUSMEPEHIM
Ans 60n1ee NOAPOBHOI MHGOpPMALN.

INDUCTANCEMODE (PEXXIMWHAYKTUBHOCTW): AkTuBrpyeT pexum
n3mepeHns MHAYKTBHOCTM CM. pa3gen OCOBEHHOCT USMEPEHIN
Ans 60nee NoAPO6HOI MHGOpMALN.

CAPACITANCE MODE (PEXXWM EMKOCTW): AkTvupyet pexuy
n3meperus émkoctu. Cm. pasgen OCOBEHHOCTU U3MEPEHWIA
475 60/1€e NOAPOGHON HGOPMALUL.

IMPEDANCE MODE (PEXX M UMNEAAHCA): AKTUBIpYeT pexum
n3mepeHus umnesanca. Cm. pasgen OCObEHHOCT NSMEPEHIN
475 601ee NOAPOGHON HOPMALUK.

ESR MODE (PEXXM ESR ): AkTusunpyet pexum nsmepeHus ESR.
Cm. pa3gen OCOBEHHOCTU U3MEPEHWI gas 6onee nogpobHoii
nHdopmaLmi.

DIODE TEST MODE (PEXXIAM NPOBEPKW AINOA0B): AkTnsupyet
PeXIM NPOBEPKY AN0AA, NOKa3bIBAOLLIA €r0 NONAPHOCTL
nnn “SHORT" B Ciyyae KOPOTKO3aMKHYTOr0 A10Aa.

Y

SHORT

DCR (M3mepeHue conpoTMBAEHNA MO NOCTOSHHOMY TOKY):

AKTUBMPYET PeXMM 13MepeHis CONPOTUBAEHNS NO MOCTORHHOMY
ToKy. COnpoTiBAeHe U3MepAeTCS NYTEM NpUAoXeHNs
NOCTOSAHHOTO HANPAXEHWS K 3MePAEMOMY KOMMOHEHTY.

MEHH HACTPOEK
[ DEFAULT |

T FREQ
R/D/Q
RANGE
v LEVEL

MIUDEL

TOLER
NULL
EXIT

V|CI'IO}'Ib3yI7ITE 3T0 MEHK A4 TOrO, yTOGHI YCTaHOBUTL ONpeAesieHHbIe
NapaMeTpbl U3MEPEHNA.

MEHH0 UCMILITATE/IbHOI YACTOTbI

Vicnonb3yiiTe 3T0 MeHH0 415t TOTO, YTOBbI YCTAHOBUTH TPEGYEMYHD
MCMbITATE/IbHYH YacToTy.

>
10 kHz
1.0 kHz
100 Hz
120 Hz




MEHIO RDQ

Wcnonb3yiiTe 370 MEHHO ANS TOTO, YTOBbI YCTaHOBUTL MapameTpel
BCMOMOraTeNbHOro Aucnes.

>
D/Q

Bo3MOXHBI CliefiytoLLe KOMOMHALW, MPeACTaBAEHHbIE HIKE:
* (+R  éMKOCTb + conpoTUBAEHVE

* G+D  EMKOCTb + TaHTEHC YA AUINEKTPUYECKIX MOTEPb
* ¥R WHAYKTMBHOCTb +CONPOTUBAEHNE

* [+Q  WHAYKTUBHOCTb + R0BPOTHOCTE

MEHI AVANA30HA

>
62.5Q
1.0 kQ
16 kQ

Vcnonb3yiiTe 370 MeHH A5 TOTO, YTOObI YCTAHOBUTb Ay1ana3oH Tpebyemoro
MMnNefaHca MCTOUHIKA UCMBbITAaTeNbHOTO CMrHana. Mo yMon4aHuo
MCMoAb3yeTcs aBTOMaTUYeCKuii Bblbop (AUTO).

3ameuanue:lpoLiesypaaBToMaTYECKOro NepeknoyeHIs HauHaeTcs
C3HaveHnsa R2 (1 kQ).

MEHI0 YPOBHS CUTHANA
>

0.5 Vrms
1.0 Vrms

V|CI'IOJ'Ib3yI7ITe 3TOMEHH ANISI TOT0, YTOObI yCTaHOBI/ITb)KEJlaeMbIVIypOBeHb
NCNbITaTENBHOrO CUrHana.

3HaueHwe noymonyaxmio - 1,0 B (CK3).
3ameyvaHnue: 1,0 B (CK3) paBHo 2,8 B nuk-nuk.
MEHIO MOZAENN W3MEPEHWIA

>
PARAL
SERIAL
EXIT

PeaNbHbIi KOMMOHEHT MOXET ObiTh NpeaCTaBieHB BI/IAEBKBI/IBaJ'IEHTHOVI
CXeMbl, COCTOFILIJ'EVI 3 aKTUBHOro CONPOTUBAEHNA 1 BKIKOYEHHOTO
napannenbHo U NOCNEA0BATENBHO PEAKTUBHOIO CONPOTUBAEHNA.
B 3aBucumocTu ot XdPaKTEPMUCTAK KOMMOHEHTa Hanbonee TOYHbIE
pesynbtathbl obecneunBaet nocnefoBatenbHad Uan napannenbHag
3KBBaNeHTHas cxema (Mogenb VI3MEpeHI/IFI). B 6onbLUMHCTBE CnyvaeB
(BOICTBA KOMMOHEHTOB HANb016E TOYHO OMIACHIBAKOTCA ﬂOCﬂeAOBaTEHbHOVI
MOJENbH. ﬂpOI/I3BOAI/ITEJ'II/I 4aCT0 yKa3blBakT, Kakasd 3KB/BaN€HTHAA
CXeMa A0/KHa NCnoNb30BaTbCA ANA TECTUPOBAHMA X KOMMNOHEHTOB.

W3meputens LCR MoxeT 0T06paxXaTb aBTOMATUUECK! BbIOMPaeMyto
(A),napannenbHyto (P)uannocaesoBatensHyto (S)MoLeNN U3MEpEHIS.
Vcnonb3yiite 370 MeHH0 AN TOTO, YTOBBI BbIBPATh NapannenbHyk
noC/Ief0BaTe/IbHYH MOAE/b.

MocnegoBarenbHas MOAE/b UCNONb3YeTCA M0 YMOAYAHWH.
MEHH0 A0MYCKOB

37a GyHKLNA pa3paboTaHa A4NA COPTUPOBKI KOMMOHeHTOB. OHa npoBepseT,
HaXOAATCS 1N NapameTpbl U3MepAeMoro KOMMOHeHTa B Npejenax
NpeABapUTENbHO334aHHOM0 OTKIOHEH A 0T NapaMeTpoB 06pa3Li0Boro
KOMMOHeHTa. loCTynHble AnanasoHbl 4onyckos - 1%, 5%, 10% 1 20%.

Yrobbl NpeABapuTeNbHO YCTaHOBHUTH AMana3oH AOMYCKOB:

* Boibepute pexum nameperus L, Cuan R (cM. MeHH0 pexumoB)

* AkTuBMpyiiTe pexum dukcauun (cm. merto GUKCALIAA (HOLD) )
* TloAcOeANHITE KOMMOHEHT, BblOpaHHbIiA kak 06pa3Li0Bblii

* BoiignTe B MeHH A0NYCKOB 11 BbIOEPUTE COOTB. AUaNa30H A0MYCKOB.

18




> AN
5%
10%
20%

ST nokaxeT OTKNIOHeHMe B MPOLEHTaX 0T CTAaHAAPTHOr0 3Ha4Y€HNA
1 3BYKOBOW CirHan cpa60TaeT:

L pas, ecn KOMNOHEHT B npeAenax 3afaHHOro gonycka
+ 3 pa3a, eC KOMMNOHEHT BHE NPEAENO0B 3aJaHHOT0 A0MYCKa

1.0V AR AF 10kHz
A — Rs= 53.01 Q
L 94.7 uH

AM HOLD 6% dx Ik

[insicopoca pexuma gonycko, Bbibepute AUTOSET M3 rnaBHOMO MeHH
i DEFAULT B MeHH0 HacTpoex.

MEHIO NULL

[o3sonser COXPaHATb KOMMEHCALWOHHbIE 3HAYEHNA AN1A BbINONHEHNA
OTHOCUTENBbHbIX I/I3M€p€HI/II7I.

Mpy OTHOCUTE IbHBIX M3MEPEHNAX KaX/A0e NokasaHue npubopa -
3T0 pa3HNLLA MeXAY HenocpeACTBEHHO U3MePEHHO BeNYNHOI
113aaHHON (3MepEHHOI Npe ABapUTENLHO 1 COXPaHEHHOI) BeNYMHOIA
CMeLLeHNs (KommneHcawum).

OTHOCUTENbHbIE U3MePeHIA 03BONSOT MOBLICUTb TOYHOCTb U3MepeHMit
Ma/iblX 3Ha4eHWiA CONPOTUBAEHIS, COXPaHUB NPeABapUTENbHO
3HaYeH1Ne CONPOTMBAEHMSA 3aMKHYTbIX LLYMOB 1 BbIYMTaS X 3 «ChIPbIX»
Pe3yNbTaToB N3MepeHuit.

HOHyHEHVIE KOMMEHCNPOBAHHOIO 3HA4Y€HNA TaKXXe BaXXHO
NPUU3MEPEHNAX MabIX EMKOCTEN, KOTAd EMKOCTb LLLYNMOB B X Pa30MKHYTOM
COCTOAHNM COXPaHAETCA B MaMATK, KaKKOMNEHCALIOHHOE 3HaYeHNE.

ST n03BONSAET XPaHUTb KOMMEHCALMOHHbIE 3HAUYEHNS OTAE/IbHO
ANI9 KaX/0ro 13 pexumMoB nsmepennit - L, G, R.

Y706kl COXPaHNUTb KOMMEHCALMOHHO® 3HaUeHMe |
* BbibepuTe pexum uamepenuiiL, CuamR
* Aktusupyitte pexum YAEPXAHWA (HOLD, cm. meHio HOLD)

’ I/I3vvlepre KOMMNeHCaLlNOHHOE 3HaYeHNe HeNnoCPEACTBEHHbIM
N3MEPEHEM KOMMOHEHTA U 3aMblKaH/EM LLYNOB

* Boigute B MeHto NULL v Bbibepute YCTAHOBUTD (SET)

> Sl

ZERO

Mpumep 1: KomMneHcaLma cONPOTMBAGHS LLYMOB NP U3MePeHNaX
MabIX CONpOTUBAEHNIA

* BblbepuTe pexim u3mepeHns conpotusaeHna R

o Axtusupyitte pexun YAEPXAHWSA (HOLD, cm. meHro HOLD)

* 3amblKaHWeM LLYMOB U3MepbTe KOMMEHCALMOHHO. 3HaueHne
* Boiigute B MeHto NULL n Bbibepute YCTAHOBWTD (SET)

Mpumep 2: KomneHcaLns EMKOCTY LLYMOB NPU U3MEPEHNAX ManbiX
EMKOCTen

* Bbibepute pexumusmepeHns émkocTit CumucnbiTaTeNbHyH YacToTy
10 KT (CM. MeHH0 HacTpoek)

o Axtusupyitte pexun YAEPXAHWSA (HOLD, cm. meHio HOLD)

* (BeAuTe LWYMbl Ha PaCcCTOAHNE, PaBHOE pa3mepam
n3mepaemoro komrnoHeHTa (npumepHo 0,5 mMm) 45 Toro,
YTOBbI NONYYNTb KOMNEHCALIMOHHOE 3HAYEH e EMKOCTH

* Boiigute B MeHto NULL v BbibepuTe YCTAHOBWTD (SET)

3Bé3/04Ka, NOABUBLLASCS pAaoM C CUMBOIOM peXMa N3MEPEHNS,
YKa3bIBa€T, 4T0 COXPaHEHO KOMNEHCALWOHHOE 3HAYEHNE NNPOBOAATCA
OTHOCUTE/IbHBIE N3MEPEHUA.
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1.0V AR AF 10kHz
A — Rs= 5M Q
ce 3.50 pF
AM  HOLD qx

Yrobel 06Hy}'IVITb KOMMEHCaLOHHOEe 3HaYEHWE,
COXPaHEHHOE ANA ONPEAENEHHOTO PEXIMa N3MEPEHIN:

* Boibepute pexum namepennii L, CuanR
* Aktusupyitte pexxum YAEPXAHWA (HOLD, cm. meHio HOLD)
* Boiigute B MeHto NULL v BbibepuTe ZERO

{5 N0AHOT0 COpOCa pexMa OTHOCUTE bHbIX U3MePeHi
Bbl6epuTe AUTOSET 13 rnaBHOro MeHH.

MEHI0 YAEP)XAHIS (HOLD)
>

OFF

Mo3BoNAET y/epX1BaTh NOC/AEAHINE NOKA3aHNA Ha AuCTIEe.
MEHIO NEPNOJA

MeHto neproga ucnonb3yetcs AN Toro, YTo6bl yCTaHOBUTb HTEpBaN
BPeMeHY (Nepuoa) MexX Ay U3MepeHnsMu. 3Ta HacTpoiika He BAMSET
Ha TOYHOCTb U3MEPEHU.

2.0 SEC

[ 1.0 SEC

0.5 SEC

3HaueHue neprogano ymon4aHuo -1 cek.

3amevaHue: KopoTkuii npoMeXxyToK BpeMeHH MeXAy 3MepeHnamu
MOXeT bbICTpee pacxo40BaTh 3apsj batapen.
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OCOBEHHOCTMW U3MEPEHWIA

370T pa3gen onucbIBaeT onpeAeneHHble GyHKLMM 11 HaCTPOIAKN ST.

N3mepeHve OnucelBaeT U3MepeHns ConpoTUBAEHNS.
COMpOTMBEHMS

N3mepeHve OnucelBaeT U3MepeHns EMKoCTu.
EMKOCTM

VsmepeHne OMNCbIBAET N3MEPEHNA MHAYKTUBHOCTH.
NHZAYKTUBHOCTY

MpoBepka OnucbIBaeT NPoBepKY A1OZ0B 06LLEro
AVNOA0B Ha3HaueHus

W3MEPEHWE MA/IBIX COMPOTUBIEHIA

CyLLecTByeT AOMOAHUTE IbHAA METOANYECKARA OTPELLUHOCT, BHOCUMAS
COMPOTMB/EHWEM LLYMOB W NEePeXoiHbIM CONPOTUBEHUEM MEXAY
KoHumMkamu Lynos 1 DUT. TunoBoe 3HaueH e norpeLLHOCT He bonee
25MQUMOXETYBENNUMBATLCA, ECINO30/I04EHHOE NOKPLITIAE Ha KOHUMKAX
LLYyMOB M3HALLMBAETCA. 3HAYEHNE JOMONHUTENLHON MOrPELLHOCTH
CNIeAYeT UCnonb30BaTh B pacyeTax peanbHoro ConpoTUBAEHMS.

3MEPEHWE EMKOCTW

VcnbiratensHas vactora | 01 KTW/TKIL/10 KTy

0,25/0,5/1,0 B (CK3)
CUHyconAanbHas

AmnanTyaa
NCNbITaTeNILHOMO CUTHANA

IMneAaHC NCToYHMKa
MACNbITAT. CUTHaNa

Mepuog n3mepeHnii

62,5 Q/1kQ/16 kKQ
1 ¢(no ymonyaHuo)

JKBUBANEHTHAsA CXema
(Mogenb n3MepeHus)

MapannenbHas (C <500 n®),
MocnegosatensHas (C> 500 nd)

BasToMaTuyeckoM pexume ST CHayana NbITaeTcs noBeCTI M3MepeHIs
Ha vacTote B 1 Kl 11 3aTeM aBTOMaTUYeCKM BbIOPAET HaunyuyLLyto
yactoty. ST fonyckaeT u3mepeHue EMKoCTM NpubAM3nTenbHO 073 nd
£0 199 MK® B aBTOMATUUECKOM pexume.

22




Yrobbiu3MepuTs EMKOCTH MeHee 4 O, BbibepuTe BpYUHyto UCTbITaTeIbHYI0
yacroty 10KIw, Yrobbl n3meputb émkocTs bonee 200 Mkd, ncnonb3yiite
yactotbl 100 iy vam 120 T,

DUT OnTuManLHas ncnbiTaTeNbHasA YacToTa
<10000n® 10Ky

1000100- Tmk® 1Kl

NPy 3MepeRN ManblX 3Ha4eHNi EMKOCTV A0N0AHUTENbHas METOAMYECKas
NOrpeLLIHOCTb BHOCUTCA 33 C4eT MKOCTM LLYNOB, KOTOpast 3aBUCUT
0T PacCTOSHMA MeXAY KOHUMKaMU LLYMOB (T.e pa3Mepa N3MepeHHOro
KOMMOHeHTa). 3HaueH1e AONOAHUTENBHOIA NOTPELLHOCTA AOMKHO BbITh
MCNONb30BaHO B BbIMMCNEHNIA PeanbHOM BMKOCTH.

Ta6/w|u,a, NpeACTaBNEHHAA HNXE, NOKa3bIBAET TUMNYHbIE 3HAYEHNA
AONONHUTENBHOU NOTPELIHOCTIA AN KOMMOHEHTOB Pa3HbIX Pa3MepOB:

Pa3mep KOMNOHeHTa fon. norpewwHocTb,Nd
1206 0,58

0805 0,6

0603 0,65

0402 0,7

W3MEPEHVE NHAYKTUBHOCTK
McnbiTatensHas yactoTa 0,1 kMu/1 kly/10 Iy,

Amnn NTYyAa NCNbITaTENbHOTO
CuUrHana

0,25/0,5/1,0 B (CK3)
(cuHyconganbHas)

IMneAaHC NCToYHMKa
MCNbITAT. CUTHaNa

62,5 Q/1 kQ/16 kKQ

BaBTomaTuyeckoM pexume STaBTOMATUYECKI BbIOMPAET HAUYYLLYHO
WNCMbITaTebHY0 YaCTOTY U JOMYCKaeT M3MepeHne NHAYKTUBHOCTH
oT 1 MKIH £0 1 TH. 1N n3mepeHns NHAYKTUBHOCTU MEHbLUUX 5 MKTH
nam 60nbLUnX 500 MTH, BbIGEPUTE UCMITATENLHYHO YACTOTY BPYUHYIO:

DUT OnTyManbHas ucnbiTaTeNbHas YacToTa
<100 MKTH 10Ky

100 MKTH-100 MIH 1Ky

> 100 mMH 100 Ty

W3MEPEHME ESR

Vicnonb3yiTe pexum ESR 45 TOro, UTo6bI U3MEPUTb IKBIBANEHTHOR
nocneAoBaTeNbHOE CONPOTIBAEHME KOHAEHCATOPa, HE3aBICUMOTO
0T ero éMKoCTH.

McnbiTaTenbHas 4acToTa
Amnantyaa
NCMbITaTeNbHOrO CUrHana
IMneAaHc CToYHMKa
NCMbITAT. CUrHANA
Mepuog n3mepeHnii

JKBUBANEHTHAsA CXema
(Mopenb n3MepeHus)

0,1 kMu/1 kMy/10 Iy,

0,25/0,5/1,0 B (CK3)
(cuHycongansHas)

62,5 Q/1kQ/16 kKQ

1 ¢ (no ymonyaHwo)

rnocnepoBatebHasa

WN3MEPEHWUE UMNEAAHCA(|Z])

Bce ﬂaCCVIBHbleKOMHOHeHTbI(p€3VICTOpr,KOHAeHCaTopr,VIHAyKTVIBHOCTVI)
moryT BbITb CMOZennpoBaHbl B BAE KOMNNEKCHOrO CONPOTUBNEHNA
C yLIéTOM MapasnTHbIX 31EMEHTOB. [nnHa BEKTOPa KOMAEKCHOTO
CONPOTUBNEHNA BEIMNCNAETCA KaK 3HaYeHNE MMNeaHCa.

Meprog 13mepeHnii

JKBUBANEHTHAsA CXema
(Mogenb n3MepeHus)
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1 ¢(no ymonyaHuio)

MocnegoBaTenbHas

McnbiTaTenbHas YactoTa

Avnantyga
NCNbITaTeNLHOTO CUTHaNA

0,1 kMu/1 kMy/10 Iy,

0,25/0,5/1,0 B (CK3)
(cuHycongansHas)
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McnbiTatensHas yactoTa 0,1 kMu/1 kMu/10 Ky,

IMneAaHC NCTOYHMKa 62,5 Q/1kQ/16 kQ

ncnbITaT. CUrHana
Mepuog n3mepeHnii

JKBMBANEHTHas CxeMa
(Mogenb n3mepeHus)

ObC/TY)XXNBAHWE

06I.I.I,VII7I YXOA: 3arpA3HEHNE UK BNara Ha LLynax MOXET NOBNATb
Ha TOYHOCTb NU3MEPEHNN. PerynﬂpHo YNCTUTE KOHLbI LLIYMOB. He
ncnonb3ynte a6pa3|/|Bb| nan pactTeoputenn.

LN 04ACTKIACTPAXHIATE 3arPA3HEHNSA U NPOTPUTE KOHLbI LLYNIOB CIMPTOM.
WHANKALNA PA3PAAA BATAPEN

1 ¢(no ymonyaHuo)
nocnegoBare/ibHas

LOW BATTERY

E INDICATION

3HauoK MycToi baTapei Ha Aucnnee Co0bLLALT 0TOM, YTO HANPAXKeHWe
baTapev CHXAETCA 11 0Ha A0KHa ObITh 3apsxeHa. MpeaynpexgeHne
nosBAseTCS, KOr4a HanpsxeHe batapen onyckaetcs Hike 3,55 B,
T. &. baTapes paspsxeHa npuMepHo Ha 90%. YCTPOIICTBO eLue MoXeT
PaboTaTh HEKOTOPOE Bpems, HO baTapes JO/MKHA ObITb 3apsxeHa kak
MOXHO CKopee.

3ameuaHue: [ina Toro, 4T06b! 3apsANT baTapero, UCMoNb3yiiTe
LTatHoe 3apagHoe ycrpoiictso USB (5B) uau USB mopt komnbtoTepa.

MOWCK 1 YCTPAHEHWE HEWCMPABHOCTEN

Ecnn Bo Bpems paboThl yCTPOACTBA MPOUCXOAAT COOU, CeaytoLLe
MYHKTbI MOTYT NOMOYb 06HAPYXUTL NpobAemy:

1. MpoBepbTe 3aps4 6aTapeu 1 NPy HEOOXOAUMOCTI 3apAANTE ee.

2.TIpocMOTpUTE AaHHOE PYKOBOACTBO AN TOTO, YTOBbI HalTH
BO3MOXHble OLUMEKI B ACTI0/1b30BaHUN MPpNBOpa.
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3. BepHuTe napameTpbl k 3Ha4EHUAM N0 YMOUaHMIO,
Bbl6paB AUTOSET 13 riaBHOo MeHH.

NPEAYNPEXAEHWUE: pemMoHT ST 40/1)XeH NPOBOANTLCS TONBKO
B aBTOPU3MPOBAHHOM CEPBICHOM LieHTpe A KBaAMGULIMPOBaHHBIM
MepcoHanom.

MAPKPOBKA A TPEBOBAHIA K TPOBEPKE

J1oycTpoiicTBO COOTBETCTBYETTpeboBaHNAM FCCy. 15. Mcnonb3oBaHue
YCTPOIACTBA YA0BNETBOPSAET CAEAYHOLLVM YCNOBUAM:

1. flaHHOE YCTPOIACTBO He MOXET NPON3BOANTL ONACHbIE NOMEX!A 1

2. [laHHOE YCTPOACTBO A0MXHO MPUHIMATh BCE BXOASLLE
MOMEXIA, B TOM YACNE MOMEXIA, Bbi3blBatoLLye
HexXe/aTebHoe CpabaTbiBaHue (AeiACTBIE) YCTPOIACTBA.

MPUNOXEHWE A. XAPAKTEPUCTUKW
TEXHWYECKVIE XAPAKTEPUCTIKIA

VcnbiTaTenbHas yacTora: 1 kly/10 kM/100 Mu/120 My,

TOYHOCTb YCTaHOBKM 50 ppm (0,005%)

NCMbITAaTeNIbHOMN YacToTh! ;

YpoBeHb ncnbitatensHoro | 0,25/0,5/1,0 +/- 5% B (CK3) cunyconga
CUrHana:

IMneaaHc NCTOYHMKa: 62,5 Q/1 kQ/16 KQ +/- 1%

TUNOBBIE 3HAYEHIIS METOAWYECKOIA MOTPELLHOCTY:

ConpotumsneHne <25mQ
EMKoCTb 0,65n®
VIHAYKTNBHOCTb 0,1 MKTH

3HaueH1e JONONHUTENbHOI METOANYECKOI NOrPeLLHOCTY AOMKHO BbITh
BbIYTEHO M3 pe3yNbTaTa 3MepeHuii 419 KOMNOHEHTOB
CManbiM 3HaveHnem (R<10Q, C< 100 n®, L< 10 MkIH).




AVANA30HbI I3MEPEHUIA

Mapametp [lnanasoH u3vepeHuii - McnbiTatensHas yactora
ConpotueneHne  <9,9MQ 1Ky
EmkocTb <9999 n® 10Ky
0110000n® g0 TMK® 1KLL
> 1 MKO 1001y
WuayktmeHocTb 0T 0,5MKTH A0 99 MKTH 10 KTLY,
oT100MKMHA099MIH 1k
>100 MTH 1007y

MAKCUMA/bHBIE AWANA30HbI U3MEPEHUIA

ConpotusneHve R:
Emkoctb C:
HAYKTUBHOCTB L:
[lobpoTHocTb Q:

TaHreHc yrna AnanekTpuyeckinx
notepsb D:

MAKCUMAJIbHAS PASPELLAOLLIAA CMTO

Emkoctb C:
VHAYKTUBHOCTB L:

JlobpoTHoCTb Q:

TaHreHc yrna AnanekTpruyeckimnx
notepsb D:

®a3oBblii yron F:

0,05Q..99 MQ
0,5 n®...4999 mk®
0,5 MKIH...999 MTH
0,001...1000*
0,001...1000*

COBHOCTb

01 n®
0,1 MkIH

0,001
0,001

0,1 rpag

*0T06paXeH e NapaMeTpoB He Pean30BaHo B HEKOTOPbIX BEPCHAX
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WHAMKaUmMs AaHHbIX
B aBTOMaTUYECKOM peXXxmme:

JKBVBaseHTHasA cxeMa
3aMeLleHnA:

HAnKaumns AaHHBIX

B PYYHOM pexmme:
JKBMBANEHTHAs
NPUHLMNUANLHas cxema:

YacToTa 06HOBNEHWS
pe3y/bTaToB U3MepEeHNI:

Tun 6atapeu:

TunoBoe Bpems 3apsja:
Kannbposka:

OU3NYECKWE TPESOBAHIA

Paswmep:
Bec:

YCN0BWA 3KCMAYATAL MK

Pabouas Temneparypa:
Temnepatypa XpaHeHus:
OTHOCUTENbHASA BNIAXHOCTb:
BblcoTa HaZ ypoBHeM Mopst:

[JloMVHaHTHbII NapameTp

nocnea./napann. gnsa C/R
nocneg. ans L/R

JLOMVIHAHTHBIN

AW BTOPUYHBINA NapameTp
MapannenbHas

1AV NocaefoBaTe/lbHas

A0 YeTbIpex 13mepeHuin
B CEKYHAY

3,7BLiPO 3apsixaemas 150 MA*y

2,5 yaca, Tok < 100 MA

PeKOMEHA0BaHHbI NHTEpBas
Mexzy kaanbposkamu - 1104

14,0x2,5x3,0c™m
53r.

0..50°C

-40...70 °C
0...90% (0...35°C)
2000 m

EMC: cornacHo npasunam CE 89/336, u3nyyenue (3muccns) cornacHo FCC15 Class B.
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MPUNOXEHIE B. CTAHAAPTHBIE HACTPOUKIA

CTaHAapTHbIe HAaCcTpolikm nocsie komaHabl AUTOSET

3BYKOBOI pexum
Pexxcum gucnnes
KoHTpact

Mepwog n3mepenus
Pexxum n3mepeHuii

PexM ncnblTaTeNbHOR YacToThl
KomneHcaums 4ononHUTebHbIX

norpeLLHoCTe

MPUNOXEHWE C.TOYHOCTHBIEXAPAKTEPUCTUKIA

CONPOTUBNEHWE, UMNEAAHC

BbikntoueH

be3 nsmexeHuin
be3 n3meHeHwuii

1 cek

ABTOMATNYECKWNIA
ABTOMATUYECKII
be3 n3meHeHwuii

EMKOCTb

[nanason Paspewserue 1007y 120My 1k 10Ky
10M0 0,001 m® 2,0%+8 2,0%+8

1000mk® 0,1 Mk® 0,5%+5 05%+5

100mk® 0,01 mkd - 03%+3 05%+5 NA
10mk® 0,001 mkd - 02%+3 02%+3 0,5%+5

1 Mk® 0,THO - 0,2%+3

02%+3 0,2%+3

10040 0,0THO - 0.2%+3

02%+3 05%+3

10H® 0,001H® - 0,5%+5

02%+3 05%+3

1000n®  0,1n®

0,5%+5 0,5%+3

100n®  0,01nd

0,5%+10 0,8%+2

0

10n® 0,001n®

1,0%+5

0

[nanasoH  Pa3peuenve 100 1Ky 10 KTy
1Q 0,001Q 07%+50  07%+50  0,7%+50
10Q 0,010Q 0,7%+8 0,7%+8 0,7%+8
100Q 0,010Q 0,2%+3 0,2%+3 0,2%+3
1000 01Q 0,2%+3 0,2%+3 0,2%+3
10kQ 0001kQ  0,2%+3 0,2%+3 0,2%+3
100kQ 0,01kQ 0,5%+5 0,5%+5 0,5%+5
1000kQ 0,1xQ 0,5%+5 0,5%+5 0,5%+5
10MQ 0001kQ  2,0%+8 2,0%+8 50%+8

*ToyHoCTb 419 AnanasoHos 1Q ~ 100Q yctaHaBAMBaeTcs Noc/e komneHcaw i

AOI'IOHHVITE}]I:HOVI norpewHoCTH.

TouHoCTb AnanasoHos Ans 10 n®~1000 n® ycTaHaBAMBaETCA NOCAE KOMNEHCALMIAN

napa3mH0|7| émKoCTH Liynos.

WHAYKTUBHOCTb

[vanason PaspeLuenue 1007y 1Ky 10 KTy
10mkTH 0,001 MKTH 1,0%+5
100MKMH  0,01MKTH - 1,0%+5 0,7%+3
1 MH 0,1 MKTH 07%+10  05%+3 0,5%+3
10MH 0,00TmMH  0,5%+3 0,2%+3 0,5%+3

100mMH 0,01 MMH 0,5%+3 0.2%+3

1TH 0,1 MMH 0,2%+3

*ﬂpM ONTIMA/bHbIX UCMbITATENbHOI 4aCToTe, Anana3oHe, 6e3 KaﬂMﬁpOBKM I'IOI'pF.‘LI.IHOCTEIZ
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