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BbBexaaHe Ha npoaykTa

FNIRSI-1014D e ocuurnockon v reHepaTtop Ha curHany "ase B e4Ho", mycHaT Ha nasapa ot
FNIRSI, ¢ obwmpH/ yHKUMM 1 BUCOKa MPaKTUYHOCT. ToBa € LEHOBO edeKTBEeH
OBYKaHaneH HacToneH  OCUMIIOCKON 33  WHAOyCTpuATa 3a  noaapbkka U
Hay4Hou3crnefoBaTefnicka W pasBoiHa [AewHocT.  OcuunockombT  MMa  4Yectota  Ha
[VCKpeTu3aumust B peanHo Bpeme oT 1GSals, aHanoroBa 4yectoTHa neHta ot 100 MHz*2;
nbnHa TpurepHa yHKUMA (eQHOMocoYHa/HopMarnHa/asTomaTuyHa), MoXe Jda ce
n3nonssa CcBOOOAHO KaKTO 3a MEepUoAMYEH aHanoroB CurHas, Taka v 3a anepuogmyeH
unpoB curHan; BrpageH reHepatop Ha curdany ¢ DDS cyHKUmMS 1 opurnHaneH usxoa
3a psasaHe (@2.5VPP), cTbnkaTa Ha Bouuku curdanu e 1Hz, nopabpxa 14 Buga ctaHgapTHU
(YHKLMOHAMHW CUrHanM 1 nepcoHanuanpaH curHan 3a Hapsi3aBaHe, YCTPOWCTBOTO 3a
HapsidBaHe Ha M3xofa YraBs YacT WM BCUYKM CIIOXHW CUrHamm, U3MepeHu ot
OCLIMNOCKONa, KaTo W3XOAEH CUrHam Ha reHepaTtopa Ha CUrHanu, KOMTo Moxe Aa
cbxpaHsasa o 1000 nepcoHanuanpaHu curHana 3a HapsisBaHe; BrpageHusat mogyn
3a 3awWwmTa OT BMCOKO HanmpexeHue moxe da m3abpxu Ao 400 V HenpekbcHaTo
HanpexeHune, 6e3 Aa ce Hanara fa ce NpuUTecHsIBaTE 3a WHUMAEHT C u3rapsiHe Ha
ocumnockona, NPpUYUHEH OT TOBa, Ye coHpaTa He ce Aswxu Ha 10x npepaska. Pexum Ha
npeBbpTaHe Ha ronsimMa BpemeBa 6asa, KOWTO Moxe Aa crneayn GaBHaTa NpomsiHa Ha
HWBOTO; OBopyaABaH € ¢ eheKTVBEH aBTOMATUYEH, CaMoaaanTUBEH CMyCbK C eAWH OYTOH , ,
75%, KOMTO MOXe [a noka3ea n3MepeHata hopmMa Ha BbfiHaTa 6e3 CroxHa HacTpovika;
OucnnesT e obopyasaH cbe 7-uH4oB LCD aucnneii ¢ BUCoka pasgenuresiHa CrocobHOCT
800*480; PyHKUMA 3a U3MepBaHe C Kypcop, KOSATO MOXe pbYHO Aa OTYMTa napamerpuTe
Ha amnnuTygaTta u Jyectortarta, 6e3 ga yeTe eAuHMLATa U KONMMYECTBOTO Ha ckanaTa
BbB (POHOB pexum u 6e3 npeobpasyBaHe 3a AMPEKTHO NonyyaBaHe Ha nuka u
yecToTaTa; +M3knounMTenHo yaobHa dyHKLMS 3a 3acCHeMaHe Ha ekpaHa U CbXpaHeHue
Ha BbHOBW (hOPMMU, BIPaAEHO NPOCTPAHCTBO 3a CbXpaHeHue ot 1 GB, Moxe Aa CbxpaHsisa
no 1000 3acHemaHust Ha ekpaHa 1000 rpynu AaHHM 3a BBAHOBU (HOPMMU, MPOLIECHT Ha
CbXpaHeHwue e NpocT 1 6bp3, 3anassaHe Ha TekyLlaTta Bb/iHOBa hopMa, CamMo LUpakHeTe, 3a
[a 3anasute TeKyLLMTe AaHHW, MHOTO YA06HO; MOLLEH MEHUOXbP Ha M3obpaxeHuss Ha
BBLIHOBM hopmu, MoAAbPXKa Npernen Ha MUHUaTIoOpUW, AUCTNEN, Npernea Ha agetannm
dyHKUMKTE 3a 3aBbpTaHE Ha , U3TPMBAHE U yBENUYaBaHe, CBMBaHE U NPeMecTBaHe Ha
BbIHOBaTa hopma ca noaxogsiuy 3a BTopuyeH aHanma. KopnychT e obopyasaH ¢ USB
MHTEpdENC, KOWTO MOXe [a Ce CBbpXe C KOMMIOTbP, 3a Aa Ce OCbLECTBM
cnoaensiHe Ha NOTPEBUTENCKM eKpaH 1 KOMMIOTBPHN U300paxeHus, KOeTo e NOAXOAALLO
3a BTOPUYEH aHanus; yHkumaTa 3a rpacuyHo nokassaHe Ha Lissajous Moxe fa ce uanonssa
3a cpaBHsBaHe W MpeLieHka Ha amnnuTygarta, Yectotarta u asaTa Ha ABe rpynu curHanu;
yHKUMATa 3a nokassaHe Ha FFT moxe aa oueHu NpuBNM3MTENHO XapMOHMYHaTa
KOMMOHEHTa Ha curHana; dyHkumsita 3a rpadmyHo nokassaHe Ha Li Shayu moxe ga ce

M3ron3ga 3a CpaBHsSBaHE U NpeLieHka Ha aMnuTyaaTa, Yectotata U dasata Ha ABe rpynu
curHany;

1: Korato ce u3nonsear ABa kaHarna egHOBPEMEHHO, 3a3eMUTENTHUTE KIeMy Ha ABeTe COHA

TpﬂﬁBa [a ca cBbp3aHu 3aefHo. Ctporo 3aGpaHeHo € [ja ce cBbp3Bart SaBGMVITeJ'IHI/ITe
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Krnemm
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V3BOAUTE Ha [ABETe COHAM KbM PasnunyHM NOTeHUManu, ocobeHO KbM pasfnyHu
noTeHunanu Ha M3BOAUTE Ha MOLLHM ycTponcTea unu 220 V. B npotuseH cnyvan
OCHOBHaTa MnaTka Ha ocLmrockona e usropu. Thil KaTo ABaTa kaHana ca 3aseMeHn
3ae[HO, CBBbP3BAHETO MM KbM Pa3nUyHK NOTEHLManM Wwe AoBeae A0 KbCO CbeAnHeHne
Ha BbTPELUHUTE 3a3eMUTENHU NPOBOAHULM Ha Ga3oBaTa nnatka 1 ToBa € eAHAaKBo 3a
BCUYKM OCLIUMOCKONK;

2: BNC BxogbT Ha ocumriockona Moxe Aa U3abpku MakcumanHo Hanpexenue ot 400 V. Ctporo
3abpaHeHo e
3axpaHBaLLo HanpexeHue, no-Bucoko ot 400 V, B nonoxeHue 1x Ha coHaara.

3: TpsibBa Aa ce u3non3sea opuriHanHoTo . CTporo 3abpaHeHo e Aa ce U3non3ea 3axpaHsaHe
nnn USB Ha apyrn TecTBaHM yCTpoOCTBa. B NpoTuBeH criyvai 3a3eMUTEeNHUST NPOBOAHMK
Ha AbHHaTa nnaTka MoXe [ia Ce Okaxke Ha KbCOo Mo BpEMe Ha TecTa.

4: 3a u3mepBaHe Ha BUCOKOYECTOTHM 1 BUCOKOYECTOTHU CUrHanm e Heobxoanmo Aa ce
n3nonasa 100x coHaa (Hanpumep ynTpasByKoBa 3aBapbyHa MallnHa, ynTpa3sykoBa
nouMcTBaLLa MallmHa v T.H.) unn gopu 1000x coHaa (HanpyuMep BUCOKOBONTOBWS Kpail Ha
BCOKOYECTOTEH TpaHccopmaTop, 6obuHaTa Ha HAYKLUMOHHA NeYka U T.H.).

CUrHan 3a BMCOKO HarnpexeHune

HanomHsiHe

LLinpounHata Ha 4YecToTHaTa neHTa Ha 1x coHga e 5 MHz, a wwupounHata Ha
YyecToTHaTa neHta Ha 10x coHaa e 100 MHz. Ako YecToTaTta Ha U3MepBaHe e Mo-Bycoka
oT 5 MHz, npeBkntoyBaTensT Ha OpbXkaTa Ha coHpgata TpsibBa ga ce MpeBKoYN B
nonoxeHue 10X 1 ocLuMNOCKONbT CbLUo TpsibBa Aa ce HacTpou Ha 10x. B npoTueeH
criyyan curHanbsT we 6bae cunHo otcrnabeH, KakbBTO € CIyYasT C BCUYKM OCLMIIOCKOMM.
3aLloTo 13BOABLT Ha coHAaTa Ha camusi ocumnockon uva kanauutet o 100 - 300pf, koeTo e
ronaM kanaumTeT 3a BUCOKOYECTOTEH curHan! CuUrHanbT € CUMHO 3aTuxHan, KoraTto e
npeMuHan npes coHgaTta KbM BXOOHWUSI Kpall HAa OCLMIIOCKOMa, a eKBMBasieHTHaTa
YyecToTHa neHta e 5 MHz. CnepgoBaTtenHo, 3a ga ce cbrnacyeat crtotuumte PF Ha
NPOBOAHMKA Ha COHAAaTa, BXOAHWMAT Kpal Ha MpoBOAHMKA Ha coHdaTa we 6bae
3aTvcHaT AeceT bty (NpeBkntouBatensT e B 10x npeobpasyBaHe), Taka Ye KOHAeH3aTopbT
cbe ctotvum PF ce manonsea camo 3a cbrnacyBaHe Ha umnegaHca. B 1o3n momeHT
mMpoynHaTa Ha JvectoTHaTa neHta e 100 MHz. ye morat ga ce msnonssaT camo
COHAW C LWIMPOYMHA Ha YecToTHaTa neHta 100 MHz unu noseve.
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1: Wnavkatop 3a cnvpane

2: CtperkaTa, ykassalua No3uuysiTa X Ha Crycbka, 03HauaBa, Ye ToBa e ToukaTa X Ha
crnycbka 3: KOHTponHu 3Hauu Ha poHa Ha MpexaTa

4: [laHHm 3a hopmaTa Ha BbIHaTa Ha kaHan 1

5: OcHoBHaTa nosvumsa Ha kaHan 1 nokassa cTpenkara, T.e. No3vuMsiTa Ha

noteHumana 0 V. 6: [laHHu 3a hopmaTa Ha BbrHaTa Ha kaHan 2

7: basoBaTa no3unumMsa Ha kaHan 2 nokasea cTpenkara, T.e. No3vuusaTa Ha

noteHumana 0 V. 8: XopuaoHTtaneH cnar 3a Bpemea 6asa

9: CrapTvipaHe Ha no3uuusita Ha cTpenkarta X CripsivMo koopAvHaTHaTa cuctema

10: XopusoHTanHata BpemeBa 6asa ce OTHacsi [0 NPOABIMKUTENHOCTTA Ha BPEMETO,
npeacrtaBeHoO OT rofnsMa pelleTka B XOPW3OHTarHa Mocoka, KOATO ce onpedens oT
YecToTaTa Ha AuckpeTumsauumsi. KonkoTo no-ronsima e Bpemesata 6asa, Tonkosa no-6asHa e
YyecToTaTa Ha AuckpeTusaumsi n obpatHo.

11: ®nar 3a CbCTOSHNETO Ha TpUrepa

12: KonoHa 6 oT napametpute Ha M3mepBaHe, HaTucHeTe F6, 3a na usbeperte ceoboaHo
napametpute Ha namepsare 13: KoroHa 5 oT napamertpute Ha UamepBaHe, HaTvicHeTe F5,

3a fja nsbepeTte cBOBOAHO napameTpuTe Ha 3mepsaHe 14: KoroHa 4 ot napameTpute Ha
u3vepBaHe, HatucHeTe F4, 3a na nsbepeTe csoGogHO NapameTpuTe Ha uamepBaHe
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15: Konona 3 Ha napameTpuTe Ha uamepsaHe, HaTucHeTe F3, 3a aa nsbepete napameTtpute Ha
13mepBaHe

6e3nnartHo

16: MapameTpu Ha M3MepBaHETO B KONOHa 2, HaTucHeTe F2, 3a fa n3bepete napameTpuTe Ha
3MepBaHETO.

6esnnartHo

17: MapameTpu Ha u3MepBaHeTO B KOMNoHa 1, HaTucHeTe F1, 3a aa n3bepeTe napameTpute Ha
13MepBaHETO.

6e3nnartHo

18: Mapk1poBKa Ha KOHTPOIHWS! NaHen Ha kaHan 2

19: PexxumbT Ha BxogHaTa BPb3ka Ha kaHan 1 uma gge onuym - DC n AC. DC o3HauaBa Bpb3ka
C NOCTOsIHEH TOK, @ AC 03HayaBa Bpb3Kka C NPOMEHSIUB TOK.

20: YBennyaBaHe Ha CoHAaTa Ha kaHan 1

21: MapkvpoBka Ha KOHTPOIHUS NaHen Ha kaHan 1

22: BepTukanHaTta YyBCTBUTENHOCT Ha kaHan 1 ce oTHacs A0 HamnpeXeHWeTo, NpeacTaBeHo ot
ronsma

Mpexarta BbB BepTuKanHa nocoka.

23: MosnumusaTa Ha OCHOBHaTa CTPESlka Ha kaHan 1 CnpsMo koopAMHaTHaTa cuctema Ha
cucTemata 24: ckopocTTa Ha ABWKeHue Nnpu pabota ¢ popmaTta Ha BbHaTa, GbP30TO
OBWXeHWe ce uanonssa 3a rpyba HacTtpoiika, a GaBHOTO ABukeHWe - 3a uHa
HacTpoiika.

25: nosuums Ha CcTpenkata Ha 3adenCTBalOTO ChpsSMO KOOpAMHAaTHaTa cucTeMa Ha
cuctemata 26: vHavkatop 3a (PpoHTa Ha 3afelicTBaHe, CTpenka Harope 3a 3afelficTBaHe Ha
BbL3X0AALLMA PPOHT, CTpenka Hafomy 3a 3afeiicTBaHe Ha HU3XOASALLMS (DPOHT

CraptupaHe

27: navkaTop 3a pexuM Ha ctapTupaHe, pasgeneH Ha asTOMaTU4eH, NpocT U HOPMarneH;
aBTOMaTUYEH e aBTOMATUYHUAT PEXXIM Ha CTapTUpaHe, NPoCT e NPOCTUAT PEXUM Ha
cTapTvpaHe, @ HOpMarieH € HOPMarnHUAT PeXUM Ha CTapTupaHe.

28: cbnar Ha NeHTaTa 3a ynpaeneHue Ha crnycbka

29: kaHan 3a 3apelicTBaHe, pasaeneH Ha onumm CH1 n CH2
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OYHKUMM Ha ByTOHUTE
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1: Byton Crapt/May3a. HatucHete To3u ByTOH, 3a Aa cnpeTe B3eMaHeTo Ha Npobu Mo BCSKC
Bpeme.

2: byToH 3a aBTOMaTWM4Ha HaCTpomka ¢ eanH BYTOH, KoraTo LUpakHeTe BbpXy TO3W ByTOH,
cucTeMaTta aBToMaTUYHO Le naeHTMdumumpa curHana u Wwe 3afgafe Ha cuctemara Ham-
nobpuTe napameTpu 3a NnokasBaHe Ha Tasu opma Ha BbiHaTa.

3: ByTOH 3a (PYHKLUWMOHANHO MEHIO, LipakHeTe BbPXY Hero, 3a Aa ce nokaxe (PYHKLMOHANHOTO
MEHI0

4: ByTOH 3a 3acHeMaHe Ha ekpaHa C eaHo knuksane. LLpakHeTe Bbpxy T03n 6yTOH, 3a Aa
HanpaBu1Te CHUMKa Ha Lienus ekpaH 1 aBTOMaTUYHO Aa S 3anuLeTe BbB BbTPELLHATa namer.

5: byTOH 3a 3ana3BaHe Ha hopmaTa Ha BbMHaTa, HaTUCKaHETO Ha To3n ByTOH Lue 3anasu
BCUYKW AaHHU 3a hopMaTa Ha BbMHaTa Ha [Ba kaHana BbB BbTpellHaTa namer.

6: ByTOH 3a NpeBkntoYBaHe Ha Kypcopa 3a BpeMe, LLpakHeTe BbpXy TO31 ByTOH, 3a Aa BKMoUMUTE
1 U3KMIOYNTE N3MEPBAHETO Ha Kypcopa.

(pyHKUMS Ha ynpaBneHne

7: HatucHeTe 6yToHa 3a NpeBKIOYBaHE Ha Kypcopa 3a HanpexeHue, 3a [a BKIYnTe unm
U3KnoumTe yHKUMATa 3a U3MepBaHe

Kypcop.

8: ByToH 3a HaBuraums Ha cuctemara

[ascHo] 9: ByToH 3a HaBuraumsa Ha

cuctemata

10: ByToH 3a HaBUrauus Ha

cuctemarta [OK] 11: ByToH 3a

HaBuraumsa Ha cuctemata

12: ByTOH 3a HaBWraums Ha cuctemara [nsis]

13: ByTOH 3a ckopocT Ha ABkeHue. HatucHeTe To3n ByToH, 3a Aa npeBkoyMTe Mexay 6bp3o 1
6aBHO aBMxeHWe 14: Konye 3a perynupaHe Ha BepTukanHaTta nosuuus Ha kaHan 1, 3asbprere no
nocoka Ha YacoBHUKOBATa CTPenka, 3a Aa Ce ABWXUTE Harope, 3aBbpTeTe 06paTHO Ha
4acoBHMKOBaTa CTperka, 3a a ce ABWXUTE Haaony

15: ByToH 3a NpeBkoYBaHe Ha kaHanuTe. HaTucHeTe To3n ByTOH, 3a Aa BKIHOYMTE UK
U3KIIOYMTE NOKa3BaHETO Ha hopMaTta Ha BbiHaTa.

Kanan 1

16: ByTOH Ha KOHTpoOnHusS naHen Ha kaHan 1. HatuckaHeTo Ha TO3u OyTOH Lie
nokaxe napameTtpuTe 3a ynpaeneHue, cebp3aHu ¢ KaHan 1, kouto morat Aa 6baat nsbparu ¢
HaBUraLWIOHHMSt BYTOH MK C KONYETO A0 Hero.

17: Konye 3a perynupaHe Ha BepTukanHaTta YyBCTBUTENHOCT Ha kaHan 1, BEPTUKANHO ycunsaHe
Mo nocoka

, @ BEPTUKANHOTO HamarnsiBaHe .

18: Kanan Bxop 3a curHar, obxsat Ha namepsaHe 0 - 40 V oT Bbpxa 0 Bbpxa,

MakcumaneH TonepaHc ot 400 V oT Bbpxa 40 Bbpxa Ha U34bPXKaHOTO HanpeXeHue.

19: Konue 3a perynupaHe Ha BepTuKanHaTa no3uumus Ha kaHan 2, 3aBbpTaHe No Nocoka Ha
4acoBHMKOBaTa CTpenka

Mo nocoka Ha YacoBHVIKOBaTa CTpenka ce ABWKMTE Harope, a o nocoka obpaTHa Ha
YaCoBHUKOBATa CTperka - Hagony.

20: ByToH 3a npeBkntouBaHe Ha kaHanuTe 2. LLpakHeTe Bbpxy To3u BYTOH, 3a a BKIHOYUTE

U1 U3KIN4YUTE NOKasBaHEToO Ha oopMaTta Ha BbJIHATa.
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Kanan 2

21: MaHen 3a ynpaBneHne Ha KaHan 2 ByToH LlpakBaHeTo Bbpxy TO3u OyTOH
nokasBa napameTpuTe 3a yrnpaBreHve, cBbp3aHn ¢ KaHan 2, kouto morat fa ce usbupar ¢
6yTOHa 3a HaBUraLWs NN € KOMYETO A0 Hero.

22: Konde 3a perynvpaHe Ha BepTMKanHaTa YyBCTBUTENHOCT Ha kaHan 2, BepTUKanHO ycunsaHe
no nocoka

, @ BEPTUKANHOTO HaMarnsiBaHe .

23: Bxop 3a curHan Ha kaHan , 06xBaTbT Ha uamepsaHe e ot 0 4o 40 V oT BpbX 40 BPbX, BanuaeH

MaKkcuMareH TonepaHc Ha U3apbXIIMBOCT oT 400 V OT BpbX A0 BPBX.

24: Cuctemarta ctapTvpa KonyeTo 3a npemMecTBaHe Ha Nnosuuusita X HaasicHo 1 obpaTHo Ha
YacoBHMKOBaTa CTperka HansiBo.

25: eanH GYTOH 3a BpbLaHe B LIGHTbPa, KoraTo ce LpakHe, kaHan 1,

BepTVKasiHa No3uums Ha KaHamn 2, XOpM3oHTasriHa No3uums Ha Crycbka X, BepTukanHa
no3unLyMsi Ha cnycbka y ce BpbLLa B LEHTbpa.

26: KonyeTo 3a HacTpoika Ha BpemeBaTta 6a3a ce BbpTY Mo NOCOKa Ha YaCOBHUKOBATa
cTpernka,

no To3u Ha4yMH BpemeBaTa 6a3a ce HamansBa, T.e. KypCbT Ce yBennyaBa Nno Xopu3oHTana, u
obpaTHO Ha YacoBHMKOBATa CTpesika, Mo TO3M HauMH BpemeBaTa 6a3a ce yBenu4yasa, T.e.
KypCbT Ce HamarnsiBa no XOpusoHTana.

27: U3xop Ha reHepatopa Ha DDS curHanu

28: konye 3a perynupaHe Ha no3vuMsATa y Ha HanpeXXeHUeTo Ha crycbka, 3aBbpTaHe Mo
nocoka Ha YacoBHMKOBaTa CTpesika 3a ABWXKeHWe Harope, 3aBbpTaHe obpaTHo Ha
YacoBHMKOBATa CTperka 3a ABVKeHNe HaJony.

29: byTOH 3a nNpeBknloYBaHe Ha pexvma Ha 3afencTBaHe, pasgeneH Ha

aBTOMaTMYeH, eanHuyeH u HopmaneH 30: ByToH 3a npesknioyBaHe Ha

(hpoHTa Ha 3aaeiicTBaHe, pasgerneH Ha Bb3X0AsL U HU3X0AsL POHT 31:

ByToH 3a npeBknoyBaHe Ha kaHana Ha 3afgencTBaHe, PasaeneH Ha kaHan 1 u

KaHan 2

32: 6yToH 3a 3agevicTeaHe Ha 50 %, crief KaTo LpakHeTe BbpXy TO3K GyTOH, cuctemMara
aBTOMaTWYHO LLie 3aaaae TEKYLLOTO HanpeXeHne Ha 3agencTBane , , 75 % B 3aBUCUMMOCT OT
XapaKkTepucTUkUTe Ha 3aaeiicTealumsi curHan 33: 6yToH 3a 13bop Ha napameTbp 3a U3MepBaHe
Ha MbpBaTa KoroHa, cried KaTo ce nosien briok-cxemaTa Ha U3MepBaHeTo, MoXeTe Aa
n3bepeTte cnopen OYyTOHa 3a HaBUraLusa UMK KOMYETO 4O Hero.

34: 6yToH 3a u3bop Ha NapameTpy Ha M3MepBaHe BbB BTOpaTa KOroHa, Crnef Kato ce MosiBu
6rok-cxemata Ha M3MepBaHeTo, MoxeTe Aa usbepeTe crnopen GyToHa 3a HaBWUrauusi unu
KOMYeTOo A0 Hero.

35: ByTOH 3a M3bOp Ha NapameTpu Ha M3MepBaHe B KOfloHa 3, crneq kaTo ce nosisu 6rok-
cxemaTa Ha u3MepBaHeTo, MoxeTe Aa usbepete cropep OyToHa 3a HaBurauust unu
KOMN4YeTo A0 Hero.
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36: 6yTOH 3a M3Gop Ha NapameTpu Ha U3MEpBaHETO B KosloHa 4, crief KaTo ce nosisu 6nok-
cxemara Ha usMepBaHeTo, Moxe fa ce usbepe cnoper 6yToHa 3a HaBurauma unu GyToHa
00 Hero37: 6yToH 3a M36op Ha NapamMeTpu Ha U3MepBaHETO B KONoHa 5, nosiBsiBa ce 6nok-
cxemaTa Ha u3MepBaHeTo, KOSiTO Moxe Aa ce usbepe cnopep ByToHa 3a HaBuUrauus unm
6yToHa Ao Hero

38: ByToH 3a M3bop Ha NapameTpu Ha namepsaHe B KofloHa 6, cried kaTo ce nosisu Grok-
cxemarta Ha uamepBaHeTo, MoxeTe fa usbepeTe crnopep 6yToHa 3a HaBurauus unu
Kon4yeTo A0 Hero.

39: ByTOH 3a KOHTPOJeH NaHen Ha reHepartopa Ha CUrHanu, LWpakHeTe BbpXy TO3n 6yTOH,
3a [Aa nokakete KOHTPONHUA NaHen ¢ napaMeTpu Ha reHepaTopa Ha CUrHanu, moxerte ga
I/|36VIpaTe C HaBUrauMOHHUA KnaBuLL U C KONYETO 0 HEro.

40: OGyToH 3a ynpaBneHue Ha cnepsawata CTpaHuua@ B MEHugkbpa 32
n306paxeHuns/BbIIHOBM (hopMU/Hapa3BaHe Ha cnefBallaTta cTpaHuua
41: n3obpaxeHne / opma Ha BbNHaTa / HapssaHa BbnHa OYTOH 3a ympaBneHve cresalla
CTpaHuua [npeguiHa

cTpaHuua)l

42: 6yTOH 3a ynpaBreHue [M3TpuBaHe] cneABallaTa CTpaHuLia Ha MEHMXBLPA 3a
n3oBpaxeHuns/kpusn/HapsssaHe 43: n3bepeTe Beuukm BYTOHM 3a yrpaBnieHne Ha cregsaluara
CTpaHuMLia Ha MeHuKbPa 3a N3obpaxeHus/KpuBK/HapsiaBaHe

44: ynpaBneHue [BpbluaHe] Ha cnefpallaTta CTpaHuLla Ha MeHUaKbpa 3a n3obpaxeHns /
BbIHOBU POPMY / Hapsi3BaHe

45: USB nopt 3a cnogensiHe Ha CKPUIHLLOTY

46: NpeBKItoYBaTeN, LpakHeTe, 3a Aa cTapTupare unu CnpeTe onepauvsTa

MHCTPYKUMM 33 paboTa (4acT OT ocumiockona

OTBapsiHe unu 3aTBapsiHe Ha kaHan 1/ kaHan 2: wpakHeTe Bbpxy 6yToHa ch1]/[CH2],
3a fga oTBopuTe unu 3aTtBopuTe KaHan 1 / CH2 AktuBupaHe wnu deaktuBupaHe Ha FFT:
LpakHeTe Bbpxy 6yToHa [conf] noa kaHan 1 unn CH2, e ce nokaxe naHensT 3a ynpasneHue
Ha napameTpuTe Ha kaHan 1/ CH2

kaHan 2 1 cnep ToBa BktoueTe/nakntovete FFT ¢ nomowyta Ha GyToHa 3a HaBUrauus.

3apjaBaHe Ha pexviMa Ha BxoJHaTa Bpb3Ka: LpakHeTe Bbpxy 6yToHa [conf] noa ch1 unm
CH2, 3a pa ce nokaxe naHenbT 3a ynpaBrieHWe Ha napaMmeTpute Ha kaHan 1/kaHan 2, n
n3nonseanTe 6yToHa 3a HaBurauus, 3a aa npeskntounte DC/AC.

3apaBaHe Ha CbOTHOLLEHWETO Ha BXOAa Ha coHAaaTa: LpakHeTe Bbpxy 6yToHa [conf]
B CH1 vnn CH2, 3a A4a ce nokaxe naHenbT 3a ynpaBrneHWe Ha napaMmeTpute Ha
Channel 1 / Channel 2, cneg koeTo u3nonssanTe GyToHa 3a HaBurauus, 3a ga
npeskntoynTe Ha 1x / 10x / 100x.
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YBenuyaBaHe Ha Hanpeabka: 3aBbpTeTe rofsaMOTO Konye B AOSHWS NSB brbi Ha
BepTMKanHaTa paMKa, 3a ga Mawabupate dopmarta Ha BbnHata Ha kaHan 1
BEPTVKAIHO, U 3aBbpTeTE rONISIMOTO KOMYe B AonHWa AECeH brbn, 3a Aa Mawabupare
chopmaTa Ha BbMHaTa Ha kaHan 2 BepTVKarHo; sapbpTeTe ronsMoTo konye B AornHaTa
YacT Ha XOpU3OHTanHaTa pamka, 3a Aa MalabupaTe dopMarta Ha BbIiHaTa Ha KaHan
1 1 KaHan 2 XOPW3OHTarHO, Mo MoCOKa Ha YacoBHMKOBATa CTPErika 3a yBenuyasaHe,
o6paTHO Ha YacoBHMKOBAaTa CTperika 3a HamansBaHe,

MpemecTBaHe Ha hopmaTa Ha BbLHaTa: 3aBbpTeTe ManKkoTO KOMYE B FOPHUS NSIB bIbJl Ha
BepTUKanHaTa pamka, 3a aa npemectute doopmara Ha BbnHaTta Ha KaHan 1 BepTukanHo, 1
3aBbpTETE MarkoTo KOM4Ye B ropHUs AeCeH bibi, 3a Aa NpemecTute hopmata Ha BbHaTa Ha
KaHan 2 BepTuKarHo, ce ABWXM MO NOCOKa Ha YACOBHUKOBATA CTPerka Harope v obpaTHo Ha
4YacoBHMKOBAaTa CTpenka Hafosly; 3aBbpTeTe MankoTo Kon4ye B ropHaTa XOpU3oHTanHa pamka,
3a ja npemecTuTe popmaTta Ha BbIiHaTa Ha kaHan 1 u KaHan 2 xopu3oHTasHo, KosiTo ce
[BVDKV MO MOCOKA Ha YaCOBHMKOBATA CTperika HafsCcHO M 06paTHO Ha YacoBHMKOBaTa
cTperka Hanseo Mo Bpeme Ha npoLieca MoxeTe Aa LpakHeTe Bbpxy byToHa [Slow], 3a na
n3bepeTe rpyom unm uHn HaCTPOKM.

PerynupaHe Ha HanpexeHWeTo Ha Crychbka: 3aBbpTeTe MankoTo Konye nog npeanasutens Ha
CnycbKa, 3@ 4a perynupare HanpexeHUeTo Ha crycbka. B To3n npouec moxeTe Aa wWwpakHeTe
BbpXy OyTOHa [6aBHO], 3a fja U3bepeTe rpyou UMM puHKM HACTPONKU. MbPBO Aa USKIYNTE
[aBTOMaTU4HO 50%)] CTapTpaHe, B NPOTVBEH Cryyal He MOXe Aa ce 3aaae CTapToBOTO .

Hactpoiika Ha dopoHTa Ha 3aaelicTBaHe: LpakHeTe BbpXy (PPOHTA, 3a Aa NpesKmounTe
HapacTBaLLms/HamansBaLms OpoHT

HacTpoiiBaHe Ha aBTOMaTUYHOTO CTapTUPaHe: LpakHeTe BbPXY PeXuma, 3a aa
NPEBKIIOYNTE MEXAY aBTOMATUYEH/NPOCT/HOpMarieH, KbAETO aBTOMaTU4eH e
aBTOMaTWUYHOTO CTapTUpaHe.

HacTpoiiBaHe Ha egHOKPaTHOTO cTapTMpaHe: WpakHeTe BbpXy pexuma, 3a Aa
NPEeBKIIYMTE MEXIY aBToMaTuyeH / eaHokpateH / HopMareH, KbAeTO eAHOKPaTHOTO
€ eJHOKpaTHO cTapTupaHe.

HacTtpoiika 3a HopmanHo CTapTvpaHe: uwpakHeTe BbpXy pexuma, 3a ga
NpeBKMIOYMTE  MeXay aBTOMaTU4eH/MPOCT/HopMareH, KbaeTo HopmaneH e
HOPMarnHoOTO cTapTUpaHe.

May3a Ha aucnnes: LWpakHeTe BbPXy YepBeHus 6yToH [Run/stop] B ropHus ieceH brbn, 3a Aa
cripeTe UK cTapTuparte AUCTIes.
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ABTOMaTM4Ha HacTponka Ha popmaTa Ha BbrHaTa: LpakHeTe BbpXY CUHUSI OYTOH
[auto] B ropHus geceH brbn, 3a Aa HanpaBuTe aBTOMaTUYHATa HACTPOMKa.

3a pa 3apapeTte pexvm Ha 6GaBHO CKaHvpaHe: 3aBbpTeTe ronsMOTO Konye nog
XOpW3oHTanHaTa pamka obpaTHO Ha 4YacoBHMKoBaTa cTpenka. Korato Bpemesarta 6asa
nocturde 100 ms, cictemara Brivsa B pexum Ha 6aBHO ckaHupaHe. 100 ms - 50s npuHaanexm
Ha BpemeBaTa 6a3a Ha pexuma Ha npesbpTaHe.

MamepBaHe Ha Kypcopa 3a Bpeme: LupakHeTe BbpXy GyToHa [H cur], 3a ga BKouute
Kypcopa 3a Bpeme, cref KoeTo u3GepeTe NeBUs U OECHWs CBETNIMHEH Mapkep C
nomMoLliTa Ha neBua U gecHus 6yTOH 3a HaBurauusa n Hakpas 3a,ua17|Te C MarkoTo konye
B FOPHNA NAB bbb/l HA 6yTOHa 3a HaBurauus, npu CBETNMHHUTE Mapkepwn ce aBmxaTt HagsaCHO
4Ype3 3aBbpTaHe MO MOCOKa Ha YaCOBHUKOBATa CTpeSika W HanABO 4pe3 3aBbpTaHe
06paTHO Ha YaCoBHMKOBaTa CTpersika.

M3amepBaHe Ha Kypcopa Ha HarnpeskeHWEeTO: LpakHeTe Bbpxy ByToHa [v cur], 3a Aa BKIouute
Kypcopa Ha HanpeKeHWeTo, 1 crief, ToBa 13bepeTe NIMHUMTE 3a CBETIIMHHA MapK/poBKa
Harope 1 Hapony ¢ GyTOHUTE Ha GyToHa 3a HaBUraLWsi HAarope 1 Hamony M Hakpas M
perynvpaiite C MarnkoTo Korm4e B FOpHUS NsiB bIbll Ha ByTOHa 3a HaBUraLMs, npu KOeTo
NMHAMTE 3a CBETMMHHA MapkVUpOBKa Ce ABWXAT Harope ypes 3aBbpTaHe M HaAony ypes
3aBbpTaHe 0b6paTHO Ha YaCOBHMKOBATA CTperika.

pble.

3apgaBaHe Ha NOKasaHUTe napameTpu: LipakHeTe Bbpxy F1 - F6, 3a ga ce nmokaxe
naHenbT 3a YynpaBneHWe Ha W3MEepBaHeTO Ha napameTpuTe, W U3nonssante
HaBWUrauMOHHUA KNaBuLW unu 6rmnsKkoTo Konue, 3a Aa u3bepeTe XenaHuTe B MOMEHTa
napameTpu.

3acHeMaHe Ha Lenus ekpaH: LLpakHeTe BbpXy 6ytoHa [s pic], 3a Aa 3acHemete
TekyLmns narnes. 3acHeToTo u3obpaxeHue ce 3anncBa Ha NOKanHUA AucK BbB popmat
BMP.

3anassaHe Ha TEKyLMTE aaHHKM 32 dopmaTa Ha Bb/IHATA: WipakHeTe Bbpxy 6yToHa [s wav], 3a
[ 3anasnTe BCUYKK JaHHU
no Bpeme Ha OTBOPEHWA KaHan KbM JTIOKANHOTO yCTPOWCTBO.

3a Aa perynuparTe ApKocTTa Ha eKpaHa: LpakHeTe BbPXY byToHa [meHto], NpeBbpTETE [0

[AapKocT Ha ekpaHa], HaTUCHEeTe ByToHa OK u Hakpas pery/supaiite ApKOCTTa Ha eKkpaHa C
NoMOoLLTa Ha MarkoTo KOMYye B FOPHUS NB brba. 1 00 e Hal-ApKa, a 0 e Hal-TbMHa.
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3a pa perynuparte sapkoctta Ha ¢poHOBaTa pelleTKa: WpPaKHeTe BBLPXY 6yToHa
[MeHi0], npeBbpTETe a0 [ApKOCT Ha pelueTkaTal, HatucHeTe OK M Hakpas perynupaiite
APKOCTTa Ha PeLLeTKaTa C NMOMOLLTA Ha MaskoTo KOMYE B FOPHUS JISIB brba.

3a pga HacTpouTe aBTOMATM4YHOTO 3adencTBaHe Ha 5096 npes uanoto Bpeme:
LpakHeTe BbpPXY Knasuwa [meHio], NPEBBbPTETE o [aBTOMaTMuHO 50%)], HaTUCHeETe
knasuwa OK v cned TOBa u3non3BanTe HaBUraUMOHHMA Knasuw, 3a ga usbeperte
[BKANtoYeHO]. Cnep KaTo ce 3agafe, TPUrepHOTO HaMNpeXeHne ce HAaCTPOMBA aBTOMATUUYHO
Ha 25% / 50% / 75% oT cToiHOCTTa OT MUK A0 MUK 3a BCcAka M3MepBaTenHa cucrtema s
peXMm Ha aBTOMATMYHO 3aJeNCTBaHE 3a XapaKTepUCTUKMTE Ha GopmaTa Ha Bb/HaTa.

KanubpupaHe Ha n3mecTBaHeTo Ha XOpU3oHTanHaTa 6a3oBa NMHUA: ches U3BaXKAaHe Ha
COHpaTa, KOraTo NABaTa CTpenka Ha XbATUS/CUHUA WHOMKATOP W KbNTata/cuHATta
XOpU3OHTanHa 6a3oBa NMHWA Ha KOWTO M fJa e KaHan He ca B edHa M Cblia , €
HeobXxoaMMO KanubpupaHe; MbpPBO M3BajeTe COHAaTa, CMEA TOBA LwipakHeTe Bbpxy byToHa
[meHto], oTnaeTe Ha [KanmbpupaHe Ha 6a3oBaTa MHMA] U Cried TOBa HaTucHeTe byToHa OK, 3a
Aa Kannbpupate 6asoBaTta NHUA.

3a ga BWOMTE 3anaseHa CHWMKa Ha eKpaHa: LipakHeTe Bbpxy 6yToHa [meHio],
npesbpTeTe A0 [picture browse] u cnen ToBa HaTucHeTe OK, 3a pa Bnesete B
UHTepdeiica 3a MpPernef Ha MWHMaTIOpW, Koiito MNPEeACTaBnsBa MUHMaTIOpa Ha
3acHeTata ¢opma Ha BbsHaTa. M3nonseaiiTe knasuwa 3a HaBurauusi, sa ga usbepere
MUHWaTIopaTa, Clfed KoeTo HatucHeTe 6ytoHa [OK], 3a pa suauTe 3acHeMaHeTo Ha
Bb/IHOBaTa popma Ha Lsin , KaTo B JonHaTta vacT uma (RET) spbliaHe, (SEL) Bcuukm), (DEL),
(nocnepeH), (cneasaly) Apyrv 6yTOHM 3a ynpaBneHue.

3a pa npernegate CbXPaHEHWTE paHHM 3a dopmaTa Ha Bb/HaTa: LUpAKHETE BbPXY
knasuwa [mento], npeBbpTeTe A0 [waveform browse] (npernes Ha popmata Ha BbHaTa) U
cnep ToBa HatucHeTe OK, 3a ga BneseTe B M3rieda Ha MUHMaTiopaTa Ha dopmata Ha
Bb/HaTa Ha lnterface, KbaeTo e muHMaTiopaTa Ha dopmarta Ha BbaHaTa. V3nonaeawite
KNaBuwWa 3a HaBuUrauus, sa aa usbepere mvHuaTiopata, Cref KOeTo HaTUCHETE KnaBuwa
[OK], 3a pa BuanTe hopmaTta Ha BbfiHaTa Ha Lsn ekpaH, KaTo 8 JoNHaTa YacT uma (RET}
BpbluaHe, (SEL) Bcuukm), (DEL), (MocneaeH), (cneaealy) aopyrn 6ytowu 3a ynpasneHue.

3a Aa n3TpueTe 3anucaHa popma Ha Bb/IHA: LPAKHETE BbPXY bYTOHa [MeHI0], oTuaeTe Ha
[waveform browse],
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n cneg ToBa HaTtucHeTe OK, 3a Aa BreseTte B MHTepdeiica 3a npernes Ha MUHWaTiopaTta Ha
Hanpegbka, KbAETO Ce Hamupa MuHuaTiopata Ha Hanpegbka. M3bepete MuHuatiopaTta c
NnomoLLTa Ha HaBUrauMOHHWS KNaBuL W criea ToBa HaTucHeTe knaswwa [del] B gonHata
yacT, 3a Aa u3uucTUTe hopmarta Ha BbfHaTa, UM HaTUCHETE Knaeuiwa, 3a Aa U34UcTUTe
chopmata Ha BbIHaTa B U3rMe[ Ha Usin ekpaH.

CBbp3BaHe Ha KOMMIOTBLP 3a Npernes Ha : WwpakHeTe Bbpxy OyToHa [MeHto], n3nonaeavite
6yToHa 3a HaBurauws, 3a aa npesbpTuTe Ao [CnogensHe Ha USB], u cnep ToBa HaTUCHETE
6yToHa OK, 3a ga otopute USB Sharing. Crnieq ToBa CBbpXeTe KOMMIOTbPA, KaTo W3nonasarte
cBbp3aHust USB kaben, n KOMMIOTBPBT LLe Nokaxe cMeHsiemust auck unu U-gucka. KomnioTbpbT
LLie MoKaxe CHUMKUTE Ha ekpaHa, 3anucaHu Ha AucKa. Ye He MoXeTe fa rv kopuruparte
OVpeKTHO Ha Aaucka lNpomeHeTe MMeTo Ha haina ¢ M306paxeHWeTo, B MPOTUBEH
cnyya MeHWIDKLPBLT Ha M300paxeHust Ha ocuumriockona HaMa Ja Moxe da Mokaxe
n306paxkeHneTo.

WHCTPYKUUN 3a

MpeBknioyBaHe Ha Tuna Ha cdopmaTta Ha BbfHaTa: LipakHeTe Bbpxy OyToHa [Gen],
WHTepencbT 3a reHepaTopa Ha CUrHanu ce nosiBABa B AONHUS AECeH brbi Ha
eKpaHa, crieq KoeTo LipakHeTe Bbpxy O6yToHa [OK], 3a Aa npeBkouMTe 3eMeHoTo none
3a n3bop Ha [Tvn Ha copmaTta Ha BbMHATa), U crnej ToBa LUpakHETe Bbpxy OyToHa
[Harope] unu [Hapony] B GyToHa 3a HaBurauymst un BbpXy ByToHa B rOpHUSI NIB bIbN Ha
6yTOHa 3a HaBWraums, 3a Aa NPeBKNIYMTE TUNa Ha hopmaTa Ha BbiHaTa.

3apjaBaHe Ha 4ecToTaTa Ha opmata Ha BbnHaTa: LWpakHeTe Bbpxy OyToHa [Gen],
MHTepdeiChbT 3a ynpaBlieHMe Ha reHepaTopa Ha CUrHanm ce nosiBsABa B JONHWSA OeCeH
BB Ha ekpaHa u crieq, Toa LpakHeTe Bbpxy 6yToHa [OK], 3a Aa npesknioynte 3eneHoTo
none 3a n3bop Ha [4ecToTa], U cned ToBa LupakHeTe BbpXy 6yToHa [Hanseo] nnu [HagscHo]
B OyToHa 3a HaBurauusi, 3a da 3agageTe nosuuMsita Ha Kypcopa, T.e. Ja 3ajajeTe
AeneHveTo, koeto TpsibBa Aa ce 3apgape. Crnen kato noTBbpAUTE, HaTUcHeTe GyToHa
[Harope] unu [Hagony] unu [Harope] B ropHusi NsiB brbn Ha 6yToHa 3a HaBurauus MoxeTte
[a usnonssarte Kon4yeTo, 3a Aa yBeNM4uTe WNM HaManuTe CTOMHOCTTa Ha TeKyLmus 6uT, 3a
[a npomeHuTe YecToTaTa.

HacTtpoiika Ha paboTHUA LMKBbN Ha KBagpaTHa BbiHA: HacTporkaTta Ha paboTHWA LKL e
edeKkTVBHa caMo 3a KBagpaTHa BbflHA. TS MOXe Aa ce 3ajafe camo KoraTo TUMbT Ha
BbIHaTa e kBagpaTHa BbnHa. Opyrute ¢opMu Ha BbRHATa HAMAT KOHUENUWs 3a paboTeH
umkbn. [lokocHeTe ByToHa [Gen], MHTepdelChbT 3a ynpaBneHne Ha reHepaTopa Ha CUrHanm
ce nosiBsiBa B AOMHMS EeCEH bIbll HAa ekpaHa, cnef koeto aokocHeTe 6ytoHa [OK], 3a pa
NpeBKMoYNTE 3eNeHOTO nose 3a u3bop Ha [duty cycle], cnen koeTo 3aBbpTeTe OyToHa 3a
HaBurauus B ropHusi nsiB brbi MoxeTe fa yBenuuute unum Hamanute paboTHUS LMKbN C
nomoulTa Ha konyeTo 1'Xo - 99%.

YnaBsiHe Ha Hanpegbka: M3xoabT 3a ynaBsHe Ha dopmaTa Ha BbnHaTa ce MU3nonssa 3a
ynaBsiHe Ha YacT UK Ha uanata

4aCT OT TekyLaTa rokasaHa hopMa Ha BbfiHaTa KaTo U3XOZ Ha reHepaTopa Ha cuUrHasnm. YnoBeHa
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LpakHeTe Bbpxy OyToHa [MeHio], HTepdenchT Ha yHKUMATa e ce MosiBY B
neBaTa 4acT Ha ekpaHa W Crnej TOBa M3Mon3BaiTe HaBUraUMOHHUS Krasull, 3a fa ro
HamepuTe B U3XoAHaTa nosnLus 3a 3acCHeMaHe 1 Aa ro oTBopuTe Ha ekpaHa e ce nossat
OBe NUNaBK rPaHUYHN MUHUN. DopvaTa Ha BbiHaTa BbTPE B TE3W ABE rPaHNyHN IMHAN
e cerMeHTbLT OT popmaTa Ha BbMHaTa, KonTo Tpsbea Aa 6bae yroseH . gymaTta select
rnokassa, 4Ye rpaHu4yHaTa NUHWSA € rpaHu4HaTa NMUHKS, KOHTPONMpaHa OT TEeKyLOoTO
Konye. npeskntoyBarte 1 n3bupare Tekywiarta TIMHUS

HaBuraumsa [nsieo [oscHo]. Cnep kaTo 3afjapeTe rpaHWyHaTa IvHYS,
MOXeTe fa ce NPUABMKUTE Harope Hansso Ypes knasuwa 3a Haeuraums Mpu
MOXEeTE [a LupakHeTe BbpXy Krasuila [6aBHO), 3a fa 3amagete pyonte u uHUTE
HacTpoVikv; B cpedaTta Ha ABeTe rpaHnYHU NUHUK e 2", koeTo
03HayaBa, Ye TeKyLLO YNOBEHUAT CUrHar € CUrHambT OT kaHarn 1/kaHan 2 u MmoxeTe aa
n3bepeTte kaHana 4pes knasuwute [Harope| [Hagony] Ha knaBuwa 3a Hasurauus;
naearta rpaHuyHa o6o3HaveHa HanpexeHneTo, KoATo ce
u3non3ea 3a obo3HayaBaHe Ha ynoBeHaTa BbNHa AKO uckaTe fda perynuparte
no3vuMaATa Ha HMBOTO Ha HapsidBaHe, MOXeTe [a perynvparte OTMECTBAHETO, KaTo
perynupate nosuumata Y Ha kanana. + + Hanpumep, NocTOsIHEH
curHan u cre dopmaTa Ha NOCTOSIHEH TOK B rozniys 1V, Torasa
e 1V, a cre 3aganv B no3vums - 1V, ToraBa U3X0AHOTO HanpexeHue e - 1V
AKO vckaTe Aa perynvpare aMmnnutyfaata Ha AMCKPeTM3auus Ha CeYeHeTo, MoxeTe

Ja perynupare malyabupate
¢opmata Ha BbHaTa amnnuTypaTa Ha
curHana Ao MakCUMyM, HO a He Ceye B ropHaTa YacT, v cref ToBa [a 3acHeMeTe, Taka ye
curHan OaHHW 3a [ucKpeTu3aums, WU3KpUBSIBAHETO Ha

u3xofHata dopMa Ha BbIHaTa [a € M0-Marko

Ako 3acHemeTe 1 crnep ToBa 3acHemeTe M3xoaHust
curHan v cnef, ToBa ro yBenuyuTe Ypes u3mMepBaHe C OCLMIIOCKON, BbpXy opmarta Ha
BbIIHaTa LLEe Ce MosiBu MHOMO crbnbata auckpeTusaumsTta e
HepocTaTbyHa, eeKTUBHUAT TBbPAE ManbK, TOYHO KaKTO
n3obpaxeHne e MHOro Marko, HO HaCUICTBEHO YBENWYEHO, U306paxeHneTo
onpepfeneHo e 6bae pasmasaHo; crief kato BCVYKV MapaMeTpu, LpakHeTe
BbpXY [OK], nspeskara Ha CUCTEMHUS [11CK
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U3xon Ha ynoBeHaTa ¢opma Ha BbaHATa Kato reHepaTop Ha curHamu: MMbpso
LipakHeTe BbpXY 6ytoHa [Gen], 3a Aa ortsopure
upakHeTe Bbpxy byToHa [OK],

[tun BbaHOBa dopmal, n crieg ToBa LipakHeTe Bbpxy 6yToHuTe [Harope] v
[Ha[ony] B HABMraLMOHHMS KIHOY, 3a Aa npeskaoumuTe Ha "notpebuTerncka
cnej ToBa wWpakHeTe BbpXy 6ytoHa [Gen], 3a ga u3nesete oT

, 1 cnepd ToBa 6yToHa [MENU]

hyHKUMOHANMHUAT MHTEpdEeNc we ce Nnossn B ngasaTta eKpaHa, a cnef ToBa
npemuHete KbMm nosuumata [output viewing] (nperneq Ha wsxosa), 3a Aa ro ortsopute. Ha
eKpaHa e Ce MOKaXe ChMWCbK Ha BCMYKM CbXpaHeHu 3acHeTW CUTHaNW u crnep ToBa

npemecTteTe nonerto 3a U300pP /10 esnaHaTa C nomMoLuTa Ha byToHa 3a
Hasurauus. LLipakHeTe Bbpxy 6yToHa [OK] 1 8 ropHUS NSIB brb/ Ha popmata Ha ce
nosiesABa XbIATO "usxon', Koeto MOKA3BA TeKylMs NOTPEOUTENCKM 6uT Ha

curHana Cnepg ToBa [meHt0], M3X0AbT Ha

reHepaTopa Ha curHasun e 3aCHeTUAT curHan. Tpabsa Aa ce oTbenexu, e ako
yrnoBeHaTta opma Ha BbMHaTa e efHouMknoBa opma Ha BbMHATA, T.e. MMa camo
e[MH LMKDbA B ABA OrPaHUYEHUN UUKDBAA
ToraBa M3Xo4HaTa 4ecToTa Ha reHepaTtopa Ha CUrHasnu e paBHa Ha 4yecTtoTaTta, 3ajgafeHa
OT reHepaTopa Ha curHanu. Ako yrioBeHaTa 4ectota Ha ¢popmaTa Ha BbaHaTa CbabpKa N
UMKbIa, ToraBa M3XOAHATA YecToTa Ha FreHepaTopa Ha CUrHamnu e N MbTU NO-rofsMa ot
3afjafeHaTa yectota, a TPUrepHOTO HampexXeHue Tpabsa Aa ce 3agage Ha MUHUMAnNHWS
pbb Ha Popmarta Ha BbnAHaTa C ApyrM Aymu, NpeceyHata Touyka mexay dopmata Ha
Bb/IHATa M TpUrepHaTta nnHuA e HaVI-MaJ’IKa, B NpoTMBEH cnyqaifi NnoKadaHaTa u4ectoTa
MOXe Jda Gbp,e HAKOJIKO nNbTM no-ronama oOT ,D,eVICTBVITeJ'IHaTa 4yecToTa, Tbi KaTo
n34yncrieHaTa 4yecrota Ha OCLM/IOCKONa € 4ecToTaTta, nonyqua ype3 u34vucngBaHe Ha
6pos Ha pbboBeTe OT TpurepHata JIMHUSA, Taka Ye HenpaBUITHOTO MO3ULMOHWMPaHe Ha
pbba moxe Aa foBese v A0 YABOSIBAHE Ha yecToTaTa
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anu3 Ha obwute npobnemu

1: 3aLL0 He mora fia BK/IlOYa YCTPOMCTBOTO, ceA KaTto ro nosyya?

O: Mposepete panu 3axpaHBaLMAT Kaben e CBbpP3aH KbM OCUMIOCKOMA W Aanu
3axpaHBaLLMAT KOHTAKT e BKIIOYEH. AKO BCWYKO e Haped, CMeHeTe rnasaTta 3a
3apexgaHe Ha MobuaHUA 1 A TecTBaliTe. AKO TA BCe ole e

He MOXKe Aa ce CTapTvpa, MOJA, CBbPXKETE Ce C OTAeNa 3a 0bCnyKBaHe Ha KIIMEHTU 1 nouckaiite

3amMsHa.

2: 3allo HAMa HanpeabK B TecTa, a Ha ekpaHa uma camo eauH pea? O: MposepeTe fanu e
HaTMCHaTa naysa. AKO He, HaTUCHeTe BeaHb OyToHa [auto]. AKo ToBa He e Taka, npobaembT
MOXe Aa e, ye U3TOYHUKDBT Ha CUTHAN HSIMa U3XOOEH CUrHa, UAu NPOBOAHULMTE Ha
coHAaTa MOXe fa Ca KbCW unu paseguHeHun.

MposepeTe ¢ MyNTULLET AaAW COHAATA U U3TOYHUKDBT Ha CUrHaI Ca U3NpaBHU.

3: 3aLL0 cToiHOCTTa Ha HaNpeXeHneTo e 0?

O: Hactpoitte BepTMKanHaTa u4yBCTBMTE/NHOCT M BpemesBaTa 6asa (yectota Ha
OVCKpeTU3aums) nam HaTuCcHeTe ekpaHa [auto], 3a Aa ce nokaxke MOHE sicHa U MbJHA
nepvoamyHa copma Ha BbfiHATa, a ropHaTta u JofHaTa yact Ha GopmaTta Ha BbaHaTa
TpAbBa Aa C€ NokasBaT Ha ekpaHa HanNbIHO, 6e3 Aa ce OTPA3BA ropHaTa YacT. OTYMTaHeTo
Ha HarnpexeHWeTo e NPaBUIHO B TO3U MOMEHT

4: 3alll0 CTOMHOCTTA Ha 4ectoTaTa e 0?

O: Mbpeo, TpsbBa fa ce yBepUTE, Ye PEKMMBT Ha 33ENCTBAHE € aBTOMATUYEH. AKO PEXUMBT
Ha aBTOMaTW4HO 3afeiiCTBaHe sce owe e 0, HATUCHETE BeAHbBX 6yToHa [auto]. Ha
eKpaHa e ce rnokaxe rnoHe iCHa u NbilHa NepUoaNYHa dpopma Ha Bb/HaTa M TpAbBea aa
ce 3afeicTea (3eMeHaTa cTperka nokassa, ye NosnLMATa € Mexay popmaTta Ha Bb/IHaTa U
6eswokoBaTa ¢popma Ha Bb/HaTa). JaHHUTe 3a CTOMHOCTTA Ha YecToTaTa ca MPaBUIHA

5: 3awo paboTHUAT umkba e 0?

O: Mbpso, TpAbBa Aa ce yBepuTe, Ye PeKUMBT Ha 3a4eVICTBaHE € aBTOMATUYEH. AKO PEXMMBT
Ha aBTOMaTUYHO 3aAeNCTBaHe sce ole € 0, ToBa MOXKE A3 CE Ab/XM HA paKTa, ye
TPUrepbT He € HacTpoeH Ha aBTOMATUYHO 3aencTBaHe.

Kypc. Cnep kato 3afjajeTe /avHuATa Ha 3afdencTBaHe kbm bopmaTa Ha BbMHATA,
¢opmata Ha BbrHaTa ce dukcmpa. OCBEH Tosa AaHHMTe 3a PABOTHUSA LWKbA Lie 6baaT
KOPEKTHU camo e KaTo Ha ekpaHa ce MOKaXe MoHe eaHa SICHa NepuoanyHa dopma
Ha BbNHaTa.
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6: 3aLo ¢popmara Ha BbHaTa HA NPOMEHMBOTOKOBATA Bpb3Ka € e[JHaKBa C Ta3u Ha
NMOCTOSAHHOTOKOBATA Bpb3Kka? O: AKO BXOAHUAT curHan e CUMEeTPUYEH NPOMEHIUB curHan
(Hanp. 220 V gomMalLeH), opmaTta Ha BbfHaTa Ha Bpb3KaTta 32 MPOMEHIINB nau
MOCTOAAHEH TOK e €4Ha 1 CbLLA. Ako TOBa e HECUMETPUYEH NPOMEHITUBOTOKOB curHan
WA UMMNYIICEH curHan 3a NOCTOSIHEH TOK, popmaTa Ha Bb/IHATA LUe Ce ABUXKM Harope u
Hafony, KoraTo ce NMPEBKITHOYBA Bpb3KaTa.

7: 3awo cdopmaTta Ha BbfiHaTa ce ABWXU Harope-Hafony, korato TecTBaTe curHana, v

He MoKeTe Aa BuamTe GopmaTta Ha Bb/IHaTa CamMo C HAKO/IKO OHAaliH 1 odnaiiH KonebaHusa?

O: Hactpoiite pexuma Ha OCBOOOXOaBaHe Ha 3aTBopa Ha aBTOomMaTWYeH M Crej ToBa
HaTucHeTe 6yToHa [auto] BeaHbK. AKo TOBa HE CE€ MOJyYN, KnemaTta Ha COHAaTa MoxXe aa
He € 3a3eMeHa wau KpaaT Ha KiemaTa Ha CoHAaTa fa e pasefuHeH. M3nonssaiite
MyATUUET, 3@ Aa NpoBepUTe Aann coHAaTta e Hapeg,.

8: 3aLLo TeCcToBMAT npober ce K1atv U He MoXKe Aa 6bae nonpaseH?

O: Tpabea Aa HacTpouTe HaNPEXEHNETO Ha 3a4eNCTBaHe, T.e. 3enieHaTa cTpeska BAACHO
TpsAbBa Oa 3agage 3€MEHUA MHAMKATOP B ropHaTa W gonHaTa 4acT Ha KpvBarta.
BbnHoBaTta copma we ce 3agencTBa u 610KMpa UAM B MEHIOTO C HACTPOWKW e ce
BK/ItouM "aBTOMaTHuHO ".

9: 3alLL0 He MOXXeM Aa YN0BUM BHE3AMHN UMMYIICHU BbAHW UM LMAPOBU NOMNYECKN
curHanun? O: 3agaitte peskuma Ha 3agencTBaHe Ha "Normal" (HopmaneH) nam "Single"

(EauHMueH), cnep ToBa 3a4aiTe HANPEXEHMETO Ha 3aaencTBaHe, Bpemesata 6asa u

BepTMKanHaTa 4yyBCTBUTEIHOCT U HaKpas AOKOCHeTe ByToHa 3a naysa.

1 0: 3aLLl0 perynMpaHeTo Ha TpUrepHOTO HanpexeHue He pearvpa? O:
LLipakHeTe BbpXY meHtoTo - Auto 50% 1 ro 3aTBOpeTe.

1 1: 3awlo usmepsare HanpPeXeHMeTO Ha 6atepuaTa UAK APYro NOCTOAHHO
HanpexeHue 6e3 popma Ha ebaHata? O: CUrHambT 3a HaNPEXEHWEeTOo Ha 6aTepusTa
e cTabuneH NOCTOSIHEH curHan, Toi HaMa oopMa Ha BbIHATA, B peum Ha
NOCTOSIHHOTOKOBA Bpb3Ka U C/Ief, TOBa peryanpaiite BEPTUKANHATA YyBCTBUATE/HOCT,
Lie MMa Bb3XOAALL0 UK HU3XOAALLO n3mecTBaHe Ha npaBaTta IMHUA, aKo TOBa €
NPOMEHINBOTOKOBA BPb3Ka, KaK e peryaupaHa, HAMa coopma Ha BbMHaTa.

1 2: 3awo namepsame BbaHa ot 220 V npwu 50 Hz?

O: AKO OCUMNIOCKOMbBT MOKa3Ba HUCKOYECTOTEH curHan c yectota 50 Hz, yectortata Ha
anckpeTusaumsa Tpsbea fa e mHoro HACKA, 3a Aa ce yN0BU CUTHaNbT ¢ yectota 50 Hz. Ako
yectotata Ha AMCKpPeTU3aumsi € HUCKa, OCLMIIOCKOMbBT e npemuHe B CbCTOAHME Ha
M34aKBaHe, taka ye Lie MOKaxe "cmaHa Ha KapTaTta". BCUUKM OCLIMAOCKONM B CBETA Lie
CMEHSAT KapTuTe c1 npu 3mMepBaHe Ha 50Hz curHanu, a He 3aLLOTO CaMUAT OCLMIOCKOMN e
3acefHan
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1 3: 3allo nukoBaTa croiHocT Ha VPP e no-ronsiMa ot 600 V, a He o1 220V uamn 310V,
KoraTo ce M3MepBa popmata Ha HanpPeXeHNEeTOo Ha OBLLUMHCKO eneKkTpo3axpaHBaHe?

O: 220V rpafcka MoLHOCT € CUMETPUYEH MPOMEHIINB CUrHaA, NOJOKUTENHOTO NMUKOBO
HanpexeHne (MakcumariHa croitHoct) e +310V, OTPULATESIHOTO NMKOBO HamnpexeHue
(MUHUMarnHa croliHoct) e

-310 V, Taka 4ye nukoBaTta ctolHocT e 620 V, napameTbpbT Ha MPEBKMIOYBaAHE e
edeKkTMBHaTa cToiHocT. Mo ToBa BpeMe YeCTO Ce MOCoYBa, Ye HanpexeHmeTo e 220V,
edeKTMBHATA CTOMHOCT Ha OOLLMHCKOTO HanpexeHue Bapupa ot 1 80 go 260 V, Taka ye
nvkoBaTa CTOMHOCT Ha VPP e B AnanasoHa 507-733v

14: 3awWo M3MepeHOTO HanpexeHue 220 V He e CTaHAapTHa CMHYCOMAANHA BbJHA,
MMa 1 U3KpuBABaHe?

O: KaTo usano s rpagckata Mpexa uMa 3aMbpcsiBaHe v noseye XapMOHULM OT BMCOK
nopaabK. Tean XapMOHULM we ce NPOSABAT B M3KPUBEHA CUHYCOMAANHA Bb/HA M HOPMarHo
ABEHVE Ha CynepnosvLma KbM CUHycoMAanHa BbaHa. KaTo uano rpagckata enekrpudecka
Bb/IHA € U3KPMBEHA U HAMAa OTHOLLEHWE KbM CaMWUSA oCLMAOCKON.

1 5: 3awo Ha ekpaHa 6e3 BxoAeH curHan MMa TonsIMO uamectsaHe mexay 6asoBarta
NnHWA (0 V) n nasaTta cTpenka (MHAMKauma 3a 0 V)?

O: Mbpso n3BageTe coHgarta, Crief ToBa KNMKHETE BbpXy 6yToHa [meHio], otuaete Ha
[kanubpuparne Ha GasoBaTa NWHUS], cried ToBa HatucHeTe GyToHa OK u M34akanTe
kannbpupaHeTo Ha [la 3aBbpLUY, 6a3oBaTa IMHKA U CTpenKaTa CbBnagarT.

16: 3awo HanpexeHMeTo Ha curHana Hag 5 MHz ce M3MepBa cbC 3HAYUTENHO
3aTUXBaHe, a WMPUHATA Ha YeCcTOoTHaTa NIeHTa e camo 5 MHz?

O: Npu n3mepBaHe Ha 5 MHz u noseye e HeobxoaMMo [a NpemecTuTe coHaarta Ha 10x
npeobpasyBaHe, a OCLUMNOCKONDBT TPAGBA A3 6bae HAacTpoeH Ha 1 0x pexum Ha BbBexXaaHe,
TbW KaTO coHgaTta Ha ocumnockona MMa KanauuteT A0 1 00-300pf, KOETO e FONsIM Kanaumtet
3a BUCOKOYECTOTEeH curHan! CUrHanbT e CWUMHO 3aTuxHan, KOrato € npemuHan npes
coHAaTa KbM BXOAHMWSA Kpal Ha ocuuiocKona, a eKBMBarieHTHaTa YecToTHa neHTa e 5
MHz. Taka ue, 3a aa ce 6anaHcupat ctotuumTe PF Ha MPOBOAHUKA HA coHAaTa, BXOOHUSAT
Kpai Ha MPOBOAHUKA Ha coHaaTa e 6bae ocuuavpaH AeCeT nbT (MPEBKIIYBATENAT e
Ha 10x), Taka ye Te3u ctoTvum PF Kanauutet Ce M3MoNn3BaTt camo 3a banaHcupaHe Ha
cbnpotusaeHneTo. B To3u MOMEHT LUMpoYMHaTa Ha YecToTHaTta neHTta e 1 00 MHz.
OO6bpHETE BHUMaHMWE, ye MOXe A3 ce M3Moa3Ba caMo NoAcoHAaTa 3a 100 MHz

o6LM MeToam 3a M3nuTBaHe Ha Bepurata

l/lamepBaHe Ha HanpexeHneTo Ha 63TepVIﬂTa WU Ha NOCTOAHHUA TOK

M36op Ha npeasKa: HanpeXxeHMeTo Ha batepuaTa obMKHOBEHO e MOA 40 V, a APYroto
HanpexeHne Ha NOCTOSHHMSA TOK € HECUTYPHO, Taka Ye e Heobxoaumo Aa Ce peryavpa
npepaskaTa cnopef, AeNCTBUTENHATA cuTyaums. AKO
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e no-sucoka ot 40 V coHaaTa 1 OCLIMMOCKOMLT Ca HACTPOEHM Ha €AHO U CbLLO Npeobpa3syBaHe).

1: MbpBO, OCLMMOCKOMBLT Ce HACTPOVBa B PEXUM Ha aBTOMATUYHO CTapTupaHe (PeXUMbT
Ha aBTOMAaTM4YHO CcTapTupaHe e Mo nogpasbupaHe cnep cTapTVpaHe) U PeXuMbT Ha
aBTOMaTM4YHO CTapTUpaHe Ce U3Mon3Ba 3a TecTBaHe Ha CWrHana Ha uvkbna
(NOCTOSIHHOTOKOBOTO HanpeXeHne NPUHaANEXN Ha NEePUOANYHNSA cUrHan).

2: YMHOXWUTENAT Ha coHpaTa Ha OCLMIOCKOMa € HacTpoeH Ha CboTBeTHaTa CTbrka
(cToHoCTTa no noapasbupaHe e 1x cnep ctapTupaHe).

3: PeXuMbT Ha CBbp3BaHe Ha OCLIMIOCKOMNa € HACTPOEH Ha PEXUM Ha CBbp3BaHe Ha MOCTOSIHEH TOK.
4: MocTaBeTe coHpaTa W NPeBKIOYeTe MPEBKIOYBATENs Ha ApbXKaTa Ha coHaaTa Ha
cbOTBeTHaTa cTeneH. 5: Ye 6aTepusATa e 3axpaHeHa UMM Ye Ha M3XoAa MMa NOCTOSIHHO .

6: CBbpXeTe knemata Ha coHAaTa KbM OTpuLATENHUS enekTpoA Ha akymynatopa uim
oTpuLAaTeSIHNS NOCTOSIHEH TOK, @ COHAATa - KbM akymynatopa Ui nonoXuTenHUs nomnoc
Ha MOCTOSIHHUS TOK.

7: HaTucHeTe BeaHbX GyToHa [auto], e ce nokaxke enekTPUYECKUST CUrHaM 3a NOCTOSIHEH
Tok. Cnen ToBa norneaHeTe napameTbpa Ha cpeAHaTa CTOMHOCT. Ye HanpeXeHWeTo Ha
6aTepusta Unu Opyro MOCTOSIHHO HamnpeXeHue NPUHaANEeXU KbM MOCTOSHHWUSI CUrHam u
dopmMa Ha BbMHAaTa, @ CaMo NMHUA C 3MECTBaHe Harope 1 Haforny, a NKoBaTa CTOMHOCT
1 YyecToTaTa Ha To3n curHan ca 0

W3vepBaHe Ha kpucTanHuTe BUGpaumm

M3bop Ha npedaBka: KPUCTANHWUST OcLMnaTop IECHO crvpa da TpenTu, korato ce cOrbeka ¢
KanauuTeT. BxogHusT kanauuteT Ha coHpaTta 1x e go 100-300pf, npeo6pasyBaHeTo 10x e
okono 10-30pf n npu npeobpasyBaHe 1x NecHo cnupa TpenTeHeTo, Taka Ye e HeobxoaMmo
fa ce 3apape npeobpasysaHe 10x, T.e. M coHpaTa, M ocuunockonbT TpsibBa Aa ce
npeeknoyaT Ha npeobpasyBaHe 10x (M coHpaTa, M OCLMMOCKOMBT Ca HACTPOEHM Ha
npeobpasyBaHe 10x).

1: MbpBO, OCUMNOCKONBT CEe HAacCTpPOMBa B PEXMM Ha aBTOMaTUYHO CTapTUpaHe (PeXUMbT
Ha aBTOMaTWYHO CTapTUpaHe e Mo noapa3bupaHe criell CTapTUpaHe) U PEeXMMbT Ha
aBTOMaTWYHO CTapTUpaHe ce M3Mofi3Ba 3@ TecTBaHe Ha MepUOAWYHMSE  curHan
(cvHycompanHata BbMHA Ha  KPUCTAnHWUS  PE3OHaHCEH CWrHam npuHagnexu KbM
nepuoanYHUS curHan).

2: YMHOXWUTENAT Ha COHAAaTa Ha OCLMOocKona e HacTpoeH Ha 10x (cnea cTapTupade, no
1x dienp@¥dypaHe
3: PexxumbT Ha CBBbp3BaHe Ha OCLUIOCKoNa € HaCTPOeH Ha PEeXUM Ha
ABLRRAHBEATPOHGEME T npesknioveTe npeBKMiouBaTens Ha OpbXKata Ha coHgata B
nonoxexwe 10x.
5: YBepeTe ce, Ye KpucTanHaTa nrioya e BKIoYeHa 1 paboTu.
6: CebpkeTe KnemaTa Ha coHAaTa KbM 3a3eMsBaluMs MPOBOAHWMK Ha nnaTtkata Ha
KPUCTanHUA reHepaTop (OTpuLiaTeneH MOJIIOC Ha 3axpaHBaHETO), U3BaZJETE Kanaykata
Ha coHfaTa U BbTpe MMa BPbX Ha Urna, KOWTO pokocBa eauwH OT ndToBETE Ha
KpUCTarHUs reHepaTop.

aTVBHOMRCB3 ISR 6FRIANFAUILIR i!?ﬁ@ﬁﬂﬁﬁmeTeTMMWha"'E‘ﬂnHé‘ﬂiDR&%MpauMﬁ’re
pwmeq:rewimpmamasmepa Ha pbopmata Ha ne K ronam,

BbJIHATa Cc nomMoLlTa Ha Kon4yeTo ﬂa
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M3mepsare Ha MOS tpbb6a unm IGBT LIUM curHan

M360p Ha ckopocTHa kyTusi: HanpexeHueTo Ha LM curiana Ha MOS Tpbbata 3a AvpekTHO
3aaBuxBaHe unn IGBT o6ukHOBEHO e B ananasoHa 10v-20v, ynpaBnsBalmsT curHan Ha
npeaHoTo cTbnasno Ha LM cbLio obukHoBeHO e B avanasoHa 3-20v, a MakCUMarHuUsT Tect
o1 40V B 1x ckopocTHaTa Kytus e goctatbyeH. CnenosaTenHo e AoCTaTbyHO [a ce TecTBa
curHansbT PWM ¢ npeobpasyBaHe 1x (CoHaaTa M OCUMIOCKOMbT Ca HAaCTPOEHM Ha
npeobpa3sysaHe 1x).

1: TbpBO, OCLMIIOCKOMBT Ce HAcTpoMBa B PeXWM Ha aBTOMATUYHO CTapTMpaHe
(PeXnMbT Ha aBTOMATU4YHO CTapTMpaHe e Mo noapasbupaHe cnep ctapTupaHe) u
PEXMMBT Ha aBTOMaTW4HO CTapTUpaHe Ce M3Mon3Ba 3a TecTBaHe Ha curHana Ha
uukbna (LM npuHagnexuy kbM curHana Ha uvkbna).

2: YMHOXWTENST Ha OCLMIIOCKONCKaTa COHAA e HacTpoeH Ha 1x npeobpasyBaHe (No
nogpasbupaHe e 1x npeobpasyBaHe cnen

uscTpeneaHe)

3: PEXMMBT Ha CBbP3BaHE Ha OCLMIIOCKONA € HACTPOEH Ha PEXUM Ha CBbP3BaHe Ha MOCTOSIHEH TOK.

4: MNocTaBeTe coHaaTa v NPeBKNYETE NPEBKIIOYBATENSA Ha ApbXKaTa Ha coHaaTa B
nonoxexue 1x 5: YBeperte ce, 4e ocHoBHaTa nnatka PWM mma naxon 3a PWM curHan

B TO3V1 MOMEHT.

6: MpukpeneTe coHaaTa KbM nontoca S Ha Tpvbata MOS 1 coHpgaTa kbM nostoca g Ha
Tpbbata MOS.

7: HatucHeTe BegHbx GyToHa [auto], 3a ga nokaxete namepeHata UMM dopma Ha
BbfHaTa. Ako hopmaTa Ha BbrfiHaTa € TBbpAe Manka wnu TBbpae ronsiMa creg
aBTOMaTU4yHaTa HacTpoiika, pa3MepbT Ha hopmaTa Ha BbiHaTa MOXe Aa ce perynupa
PBYHO C NomMoLuTa Ha

M3vepBaHe Ha 13X0AHWA CUTHaI Ha reHepaTopa Ha curHanm

M360p Ha NpefaBka: U3XOAHOTO HaMPEeXeHUe Ha reHepaTopa Ha curHanu e B guanasoHa 30 V,
a MakcumarnHaTta TecTtoBa CTOWHOCT Ha 1x npedaBka e 40 V, Taka 4e u3xoabT Ha
reHepaTopa Ha TecToBuM curHanvM e B 1x mpegaska (CoHgaTa M OCUMIOCKOMbLT ca

HacTPOEHM Ha 1X npefaska).
reHepaTopbT Ha CUTHANN NPUHAANEXW KbM NEPUOANYHUS CUTHaI).

2: YMHOXWTENST Ha OCLMIOCKONCKaTa CoH/Aia € HacTpoeH Ha 1x npeobpasyBaHe (Mo
nogpasbupaHe e 1x npeobpasyBaHe crieq

n3cTpenBaHe)

3: PeXumbT Ha CBbp3BaHe Ha OCLMIOCKOMNA € HAaCTPOEH Ha PEXWM Ha CBbP3BaHE Ha NOCTOSHEH TOK.

4: TocTaBeTe CoHAaTa 1 NPEBKIOYETE NPEBKIIOYBATENSA HA ApbXKaTa Ha CoHAaTa B
nonoxexue 1x 5: YBeperte ce, 4Ye reHepaTopbT Ha CUTHAnNW € BKINYEH 1 Npeaasa
curHan.

6: CebpxeTe Knemata Ha coHAaTa KbM YepHaTa Khnema Ha umaxogHata fuHWS Ha
reHepatopa Ha curHanu, a coHgarta - KbM YepBeHaTa u3xodHa fnMHUA Ha reHepartopa
Ha curHanwu.

7: HaTtucHeTe BegHbx 6yTOHa [auto], we ce nokaxe popmata Ha BbMHaTa Ha u3xoaa
Ha reHepartopa. Ako chopmaTa Ha BbnHaTa € TBbpae Masnka unu Tebpae ronaMa cneg

aBTOMaTMYHaTa HacTpoika, pa3smepLT Ha ¢dopmaTta Ha Bb/iHaTa MOXe fa ce perynpa

Sunnysoft s.r.o., anctpubytop
ML LILIA A FIARAITITA LIA FAFUIATA


http://www.sunnysoft.cz/

1: MbPBO, OCLMIOCKOMBLT Ce HACTPOIBA B PEXMM Ha aBTOMATUYHO CTapTUpaHe (PeXUMbT
no nogpasbupaHe € pexuM Ha aBTOMaTU4HO CTapTupaHe crieq crapTupade) u
PEXMMbBT Ha aBTOMAaTWYHO CTapTMpaHe ce M3rornaea 3a TecTBaHe Ha MNepuoanyHUs
cvrHan (curHambT, nasaty ot

reHepaTopbT Ha CUTHaMNM NPUHAANEXM KbM NEPUOAUYHUS CUrHaN).

2: YMHOXWTENST Ha OCLMIOCKONCKaTa CoHAia € HacTpoeH Ha 1x npeobpasyBaHe (no
nogpasbupaHe e 1x npeobpasyBaHe creq

n3cTpenBaHe)

3: PeXumbT Ha CBbp3BaHe Ha OCLMIOCKOMNA € HAaCTPOEH Ha PEXWM Ha CBbP3BaHE Ha NOCTOSHEH TOK.

4: TocTaBeTe CoHAaTa 1 NPEBKIOYETE NPEBKIIOYBATENSA Ha ApbXKaTa Ha CoHAaTa B
nonoxexue 1x 5: YBepeTte ce, 4Ye reHepaTopbT Ha CUTHAnNW € BKINYEH 1 Npeaasa
curHan.

6: CebpxeTe knemata Ha coHAaTa KbM 4YepHaTa Khnema Ha umaxogHata fuHWS Ha
reHepatopa Ha curHanu, a coHgarta - KbM YepBeHaTa u3xodHa fnMHUA Ha reHepartopa
Ha curHanu.

7: HaTtncHeTe BeaHbx 6yToHa [auto], we ce nokaxe popmata Ha BbMHaTa Ha u3xoaa
Ha reHepartopa. Ako hopmaTa Ha BbnHaTa € TBbpae Maska unu Tebpae ronaMa cneg

aBTOMaTMYHaTa HacTpoika, pa3smepLT Ha ¢dopmaTta Ha Bb/iHaTa MOXe fa ce perynpa
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M3vepBaHe Ha BuToBa enextpoeHeprusi npy 220 V unn 110 V

M3bop Ha npeobpasysaTten: nbpeBo TpsbBa pAa 3akynute 100x coHpa; 6GuTOBOTO
enekTpuyectBo obukHoBeHo e 180-260V, nukoBoTo HanpexeHue e 507-733V, makcumManHoTo
n3vepBaHe Ha 1x e 40V, Han-Bucokata ctomHocT Ha 10x e 400V, 100x e 4000V, a
cTaHdapTHaTa craHfapTHa coHga e 10x coHaa 3a BMCOKO HampexeHnue W nukoBaTa
cTonHocT Ha 400V moxe Aa 6bae namepeHa camo. CnepoBaTenHo coHgata 100x Tpsioa
[a ce 3axpaHu cama u cref ToBa Aa ce HacTpou Ha npeobpasysaHe 100x, T.e. n coHaaTa,
1 ocumMrockonbT TpsibBa Aa ce npeBkntoyvat Ha npeobpa3sysaHe 100x.

1: I'Ipro, ocuunockonsT ce HaCTpOIZBa B pPeXuM Ha aBTOMaTtU4HO CTapTupaHe (pe)KI/IM'bT Ha
aBTOMaTW4YHO CTapTupaHe e Mo noapasbupaHe crnep CcrapTvpaHe), a pexuMmbT Ha
aBTOMaTMYHO CTapTMpaHe ce u3nomn3Ba 3a TecTBaHe Ha UMKNuyHus curHan (50Hz
[OMaLLHO eNeKTPUYECTBO NPUHAATIEXKM KbM NEPUOANYHIS cUrHan).

2: YMHOXUTENST Ha coHaata Ha ocuunockona e HacTpoeH Ha 100x (cTowHocTTa no
nogpasbupaHe e 1x cnep ctaptTupaHe).

3: PexuMbT Ha CBbp3BaHe Ha OCLMIOCKOMa € HACTPOEH Ha PeXVM Ha

NPOMEHMMBOTOKOBO CBbp3BaHe. 4: MocTaBeTe coHaaTa v npeBkroyeTe

npeBKtoYBaTenNs Ha gpbxkKaTa Ha coHaaTta B nonoxenve 100X.

6: CBbpxeTe knemara Ha coHaaTta 1 coHaaTa KbM ABaTa NPoBOAHVKA Ha JOMALLHOTO
erleKTpnyecko 3axpaHBaHe, 6e3 fAa pasrpaHnyaBaTe NONOXUTENHUS U OTpULATENHUS
rnortoc.

7: HatucHeTe BegHbx ByToHa [auto], 3a Aa BMOMTE MOTOKA Ha ENEKTPOEHEprust B AoMa.
Ako copmata Ha BbnHaTa € TBbpAe Marka Wnu TBbpAe ronsima crieq aBTomaTvyHaTa
HaCTpOI;IKa, pasmMepbT Ha cbopMaTa Ha BbNHaTa MOXe Oa ce perynupa pb4yHO C nomoLlita Ha
6yToHa

M3mepBaHe Ha nyncauu1Te Ha MOLWHOCTTa

M360p Ha : koraTo M3XOOHOTO HanpexeHue Ha 3axpaHBaHeTo e nog 40 V, npegaBkaTa
ce HacTporBa Ha 1x (4 coHaaTa, U OCLUMIOCKOMbT ca HacTpoeHu Ha 1x npeaaska) n 10x (u
coHAaaTa, M OCLMIIOCKOMBT Ca HAaCTPOEHW Ha eaHa 1 cblua , korato ca 40-400 V).

1: TbpBO, OCUMMOCKOMBT Ce HACTpoViBa B PEXWM Ha aBTOMaTUYHO CTapTupaHe
(PEXUMBT Ha aBTOMAaTUYHO CTapTuMpaHe e Mo noapasbupaHe crep crapTupaHe) u
PEXUMBT Ha aBTOMaTUYHO CTapTMpaHe ce M3MNon3Ba 3a TecTBaHe Ha curHana Ha
LMKbNa (MOCTOSHHOTOKOBOTO HanpexeHne NpuHaanexv Ha NepuoanyHnUs curHan).

2: YMHOXWUTENAT Ha coHjaTa Ha OCuMIIocKonma € HacTpPoeH Ha CbOTBETHOTO
npeobpasyBaHe (CTOMHOCTTa No nogpa3bupaHe e 1x cnep cTtapTupaHe).

3: PeXMMbT Ha CBbp3BaHe Ha OCLMIIOCKONA € HAaCTPOEH Ha PEXUM Ha CBbp3BaHe Ha
NPOMEHNUB TOK, PEXWMBT Ha CBbP3BAHE Ha MPOMEHIINB TOK

4: TMoctaBeTe coHpaTa W MpeBKNOYETE MPEBKNIOMBATENS Ha ApbXKAaTa Ha COHAaTa Ha
CbOTBETHATA CTEMNEH.
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5: 3aXpaHBaAHETO € BKITHOYEHO W N3XOAHOTO HaMPEXeHMe e .

6: CBbpXeTe Knemara Ha COHOaTa KbM OTpULATENHWA Kpail Ha 3axpaHBals u3xod, a
coHaaTa € CBbp3aHa KbM MOMIOXKUTENHUA Kpall Ha 3axpaHBalus U3Xog U u3yakante
okoro 3 cekyHau. KoraTo xbrntata nvHWS 1 nsiBaTa nosvuys Ha XbrTaTta CTperka ca B
efHa v cblua .

u3yakaiiTe, [OKaTo NO3NLMSATA € B CHLIOTO MONOKEHME,

7: HaTvcHeTe BeaHbXx ByToHa [auto], 3a Aa nokaxeTe MyncauumTe Ha MOLHOCTTA.

ViamepBaHe Ha MowHOCTTa Ha HBEPTOpa

M36op Ha : M13xogHOTO HanpexeHue Ha MHBEpTOopa e NofobHO Ha ToBa Ha ENEeKTPUYECTBO, C
n1KkoBo HanpexeHue Hag SO0V, kaTo Hali-BUCOKOTO M3MepeHo HanpexeHue e 40 V 3a 1X; 400
V 3a 10X 1 4000 V 3a 100X. CtaHgapTHaTa coHaa no nogpasbvpaHe € coHaaTta 3a BUCOKO
HanpexeHue 10x 1 nukoata ctonHocT oT 400 V moxe aa 6bae nsmepeHa camo Npy Haii-
Bucokara. Mopaawn ToBa Tpsbea Aa ce ocurypu camata coHga 100x 1 cnep ToBa Aa ce
HacTpou Ha npeaaska 100x, T.e. ocumnockonbT Aa ce NpeBknioun Ha npeaaska 100x.

1: TbpBO, OCUMMOCKOMbLT CE€ HacTpOBA B PEXUM Ha aBTOMAaTUYHO CTapTupaHe (Mo
nogpasbupaxe).

e pexMMbT Ha aBTOMATWYHO CTapTUpaHe crief CTapTupaHe), a pPeXuMbT Ha
aBTOMaTUYHO CTapTUpaHe ce W3Mon3Ba 3a TeCTBaHe Ha NepUOAUYHUSI CUrHan
(curHambT, Msnusall oT MHBEPTOPA, NPUHAANEXM KbM NEepUoaNYHUSA curHarn).

2: YMHOXWUTENAT Ha coHaaTa Ha ocLunockona e HacTpoeH Ha 100x (cToiHoCTTa no
nogpasbupaHe e 1x Ha

n3cTpensaHe)

3: PeXMMbT Ha CBbP3BAHE Ha OCLMIIOCKONA € HAaCTPOEH Ha PEXMM Ha

CBbp3BaHe Ha NOCTOsAHEH TOK, 4: MocTaBeTe coHAaTa v NPEBKIYETE

NpeBKInoYBaTens Ha ApbXKkaTa Ha coHaata B nornoxexue 100X. 5:

MpoBepeTe Aanu MHBEPTOPBLT € BKIOYEH M Aani U3XOAHOTO

HanpexeHne e HarnmyHo.

6: CebpikeTe Kriemara Ha CoHaaTa U CoHaaTa KbM U3XOLHWS Kpaii Ha MHBepTopa, 6es fa
pasrpaHu4aBaTte nonoXUTENHUTE U OTPULLATENHUTE NOJHOCH.

7: HatucHeTe BegHbXx OyToHa [auto], 3a Aa ce nokaxe dopmarta Ha BbrHaTa Ha
nHBepTopa. Ako chopmaTta Ha BbfHaTa € TBbpAe Marnka unv TBbpae ronsma cnepg
aBToOMaTMyHaTa HacTpolika, pa3vMepbT Ha ¢opmata Ha BbiHaTa MOXe fAa ce
perynvpa pbyHO ¢ nomolLTa Ha
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V|3MepBaHe Ha ycunsaTen Ha MOLWHOCT UK ayAino CUTHanN

M360p Ha : /13X0aHOTO HanpexeHue Ha ycuneaTens Ha MOLLHOCT 0bukHoBeHo e nof, 40 V u e
noctatbyeH MakcumaneH TecT oT 40 V npu npeobpasysaHe 1x (M coHaaTa, u
OCLMIOCKOMbT Ca HacTpoeHu Ha npeobpasysaHe 1x).

1. lMbpBO 3apaiiTe ocuurnockona B PeXWM Ha aBTOMaTM4HO CcTapTupaHe (Mo
nogpasbupaHe e pexMM Ha aBTOMATUYHO CTapTUpaHe crieq CTapTupaHe).

2: YMHOXWUTENAT Ha COHAATa Ha OCLMIIockona e HacTpoeH Ha 1x (cnep ctapTupade, no
noapasbupaHe

knac 1x).

3: PeXMMbT Ha CBbP3BaHE Ha OCLMIIOCcKona € HAaCTPOEH Ha PEXIM Ha CBbP3BaHe Ha MPOMEHIUB TOK.
4: MocTaBeTe coHAaTa 1 NPeBKIYeTe NPeBKOYBaTENS Ha ApbXKaTa Ha coHaaTa B
nonoxexue 1x 5: MpoBepeTe Aanu ycunBaTensT € BKIHOYEH U Janu U3nbyBa
ayauocurHanm.

6: CebpxeTe ckobaTta 1 coHaaTa KbM M3XOAHWS Kpaii Ha 2-Te MHUK Ha ycuneaTens 6e3
pasgenuTternHa crnocobHocT

Ha MONOXWUTENHUTE U OTpULIATENHUTE MOSIHOCK.

7: HatucHeTe BeaHBbX ByTOHA [auto], 3a Aa ce nokaxe hopmata Ha BbhHaTa Ha UHBepTOpa.
Ako

cneq aBTomaTMyHaTa HacTpoika doopmaTta Ha BbiHaTa e TBbpae Marnka uim ronsma,
pa3MepbT Ha hopmaTa Ha BbniHaTa MoXe Aa ce perynupa Pb4YHO ¢ nomolyTa Ha
KonyeTo.

M3mepBaHe Ha KOMyHUKaLWMOHHWS CUTHaM Ha NpeBO3HOTO CPeACTBO / CUrHana Ha WwiuHata

M360p Ha npeaaBka: KOMYHUKALMOHHUST CUrHan Ha aBToMobuna 06MKHOBEHO € Mo-Manbk OT
20V, a MakcumanHuaT Tect 3a 1x npegaska € 40 V, Taka Ye e JOCTaTbyYHO fa ce TecTea
KOMYHUKaLIMOHHWUAT CUTHaM Ha asToMoburia ¢ 1x npeaaska (M COHAaTa, u OCLMIOCKOMLT Ca
HacTpPOeHM Ha 1x npeaaska). 1: [MbpBO, OCLMMOCKOMbLT C& HACTPOVBa Ha HOPMarieH PeXxuM
Ha 3ageuncTBaHe (cnep 3afgeicTBaHe peXXMMbT Mo nogpasbupaHe e aBToMaTuyeH peXxum
Ha 3apencTBaHe). HopmanHusaT pexxvm Ha 3afeincTBaHe ce M3nonsea crneuyanHo 3a
n3MepBaHe Ha HenepuoanyeH LMdpoB curHan. Ako ce U3non3sa PEXMM Ha aBToOMaTUYHO
3afeicTBaHe, He € Bb3MOXHO [1a Ce 3acHeMe HenepuoanYeH curHar.

2: YMHOXUTENAT Ha COHAATa Ha OcLMIOCKoNa € HAacTpoeH Ha npeobpasysate 1x (1x e
CToMHOCTTa No noapasbupaHe cnep craptupare). 3: PeXXMMbT Ha CBbp3BaHe Ha
OCLMITOCKOMa € HacTPoeH Ha pexum Ha cBbpasaHe AC. 4: MNocTaeeTe coHaarTa u
NPEBKIoYETE NPEBKIIOYBATENS Ha APbXKaTa Ha coHAaTa B noroxexve 1x.

5: CBbpxeTe knemarta Ha coHpaTa M coHAaTa KbM [ABETE CUrHanHW NUHUK Ha
KOMYHUKaLMOHHATA JINHWS, HE3aBMUCUMO OT MOMNOXWUTENHWUSA U OTPULATENHUS CUrHarn.
AKO MMa HSIKONKO CUrHamnHu nuHun, TpsibBa nNpeaBapuUTEnHO Aa OLEHUTe curHanHarta
NUHUS UnNu ga ce onutate ga usbepeTte ABE OT TSAX 3a MHOIMOKpaTHO TecTBaHe. 6:

YBepeTe Ce, Y& B TO3M MOMEHT MMa KOMYHUKaLMOHEH CUrHan Ha KOMyHMKaLI,I/IOHHaTa
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JINHWA.
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7: 3apaiiTe BepTuKarnHarta 4yBCTBUTENHOCT

Ha 50 mV 8: 3apavite BpemeBaTa 6a3a

Ha 20us

9: Hatuctete BeaHbx 6yToHa [50%).

10: AkO No KOMyHUKaLMOHHATA NIMHUSE UMa KOMYHMKaLMOHEH CUTHaI, OCLMIIOCKOMbT Le
ro yrnoBu v Lie o rnokaxxe Ha ekpaHa. Ako He Moxe Ja 6bhe ynoseH, onuTaiTe da
HacTpouTe BpemeBaTa 6asa (1ms-100ns) 1 TPUrepHOTO HamnpeXeHne (3ereHarta cTperka)
Ha HSAKOIKO MbTU

MamepBaHe ¢ MHbpayepBeH AMCTaHLMOHEH MPUEMHMK

/1360p Ha : MH(PAYEPBEHUAT curHan Ha AUCTaHLWMOHHOTO ynpaBreHne obukHoseHo e 3-5 V, a
MakcMmanHusT TecT 3a 1x npepaska e 40 V, Taka Ye e JoCTaTbyHO Aa ce TecTsa
KOMYHUKALMOHHUSAT curHarn Ha MpeBO3HOTO Cpeactso € 1x npedaska (M coHpata, u
OCLIINOCKOIMBLT ca HAacTpoeHM Ha 1X npepaBka).

1: MbpBO, OCUMMOCKOMBLT Ce HACTpOViBa Ha HOpMareH peXxuM Ha 3adercTBaHe (creg
3apeiicTBaHe, Mo noApa3bupaHe € aBTOMATWYEH pEXUM Ha 3ageiicTBaHe).
HopmanHusiT pexuMm Ha 3apelcTBaHe Ce M3MonssBa CcrneuuanHo 3a M3MepBaHe Ha
HenepuoanyeH UMdpoB curHan. AKO PEXMMbBT Ha aBTOMATUYHO 3adeiicTBaHe He e B
CbCTOSiHME fAa YrOBM HEMEepuOAUYHWUA CUrHam, CUrHanbT OT  WHgpaYepBeHOTO
[OMCTaHUMOHHO YNpaBneHue NPMHAANEXM KbM HenepuoanyHus UMMpOB koaupall, curHarn.

2: The (cToiHocTTa no noapasbupaHe e 1x cnen crapTupaHe).

3: PeXvMbT Ha CBbp3BaHe Ha OCLIMIOCKOMNa € HAaCTPOEH Ha PeXVM Ha

CBbP3BaHe Ha NoCcTosiHEH Tok. 4: MNMocTaBeTe coHAaTa v NpeBKIoYeTe

npeBKrtoYBaTeNs Ha ApbXkaTa Ha coHaaTa B MOMoXeHue 1X.

5: CBbpiKeTe KrnemaTa Ha CoHAaTa KbM 3a3eMeHuWst Kpai (oTpuuaTterneH) Ha nnaTtkata Ha
MH(ppayepBeHNst MPUEMHUK, @ COHAATa - KbM NWHA 3a AaHHW Ha MHpayepBeHus
NPUEMHVK.

6: 3apaviTe BepTUKanHaTa YyBCTBUTENHOCT Ha

500 mv 7: 3apanTe BpemeBata 6a3a Ha 20us

8: 3aBbpTeTe YepBeHaTa CTpesika Ha crycbka B NsiBaTa NO3MLMSA Ha XbnTaTa cTpenka u Ha
pascTosiHne NpubnuanTenHo 1 ronsima mpexa.

9: B T031 MOMEHT MHbpayepBeEHUST curHan 3a npuemMaHe Ha kocaTa ce uanpawia oT
[AVCTaHUMOHHOTO ynpasrneHue n hopmaTa Ha BblHaTa ce NosiBsiBa Ha ocLumnockona.
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M3amepBaHe Ha BepuraTa Ha ycunBearens C NoMOLLTa Ha CEH30pu (TeMnepaTypa, BNaXHOCT,
HansraHe, 3ana v ap.)

M3bop Ha npepaBka: curHambT Ha AaTyvka obukHoBeHO e AoCTa cnab, npubnuantTenHo
HSAKOJIKO MunmBonTa. To3n cnab curHan He Moxe Aa Obae 3aceveH AMPEKTHO C OCLMIIOCKON.
Ha ocHoBHaTa nnaTtka Ha To3u npeoGpasyBaTen MMa Cekuusi 3a ycurnBaHe Ha curHana.
KoraTo ce Hamepu W3XOAHWAT Kpal Ha ycuneaTess, OCLMIIOCKOMbT MOXe Aa uamepw
curHana crnep ysenuyenve. Toll Moxe Ja ce uanonssa npu npeobpasyBaHe 1x (1 coHpaTa, u
OCLIMNOCKOMbT Ca HaCcTPOeHU Ha npeobpasysaHe 1x).

1: MbpBO 3apaliTe ocuMnockona B PeXMM Ha aBTOMaTUYHO cTapTupaHe (no nogpasbupaHe
€ pexuM Ha aBTOMaTU4HO CTapTUpaHe cref ctapTvpaHe).

2: YMHOXUTENAT Ha coHpaTa Ha ocuunockona e HacTpoeH Ha npeobpasysaHe 1x (cnep
cTapTupaHe CTOMHOCTTa Mo nogpas3bupaHe e 1x) 3: PexumbT Ha CBbp3BaHe Ha
OCLIMNOCKONa € HAaCTPOEH Ha PeXUM Ha CBbP3BaHe C MOCTOSIHEH TOK.

4: MocTtaBeTe coHAaTa v NPEBKIOYETE NPeBKIOYBaTENs Ha ApbXKKaTa Ha coHAaTa B MONOXEHWE
1x.

5: CBbpxeTe knemaTa Ha coHaata KbM 3aseMsiBallys Kpal Ha OCHOBHaTa MNnoya Ha
ceH3opa (oTpuuaTenHo 3axpaHBaHe), HamepeTe U3XO4HUS Kpal Ha ycuneaTtenHara 4yacT u
CBBbpXeTe CoHAaTa KbM U3XOAHUS Kpaii.

6: HacTpovite BepTUKanHarta 4yBCcTBATENHOCT Ha 50 mV.

7: Hactporite BpemeBaTa 6a3a Ha 500 ms n BbBeaeTe pexum Ha 6aBHO ckaHupaHe Ha
ronsamara Bpemesa 6asa 8: [pemecTeTe OCHOBHATa NMHUA KbM JonHaTa cTpaHa

9: AKO curHamHaTta NMHUS Ce MOsIBU B ropHaTa 4acT, BepTvKanHaTa YyBCTBUTENMHOCT Lie
6bae HamaneHa, koeto e 100 mV, 200 mV, 500 mv # T.H., OTHOBO KOraTo akTyanusnpaHusT
curHan oTascHo He 3anoysa oTrope (0BMKHOBEHO 3a NpeanoYnTaHe B cpedaTta Ha ropHata
1 [oriHaTa yacT), curHambT, NOMyYeH OT CceH3opa, Moxe Aa 6bae oTKpUT

[LocTaBumk/gncTpubyTOp
Sunnysoft s.r.o.

Kovanecka 2390/1a
190 00 Mpara 9 Yewwka
peny6nuka
www.sunnysoft.cz
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Product _
instructions

Two in one digital oscilloscope

YOUR GOOD TEST TOOL


http://www.sunnysoft.cz/

Product introduction

FNIRSI-1014D is a two in one oscilloscope and signal generator launched by FNIRSI,
with comprehensive functions and high practicability. It is a cost-effective dual
channel desktop oscilloscope for the maintenance industry and R & D industry. The
oscilloscope has a real-time sampling rate of 1GSa / s, 100MHz* 2 analog bandwidth;
complete trigger function (single time / normal / automatic), both for periodic analog
signal and aperiodic digital signal can be used freely; built in DDS function signal
generator and the industry's original chopping output (@ 2.5VPP), all signal frequen-
cy step is 1Hz, support 14 kinds of standard function signal and a customizable
chopping signal, chopping The output device intercepts part or the whole part of the
complex signals measured by the oscilloscope as the output signal of the signal
generator, which can store up to 1000 customized cut-off signals; the built-in
high-voltage protection module can tolerate up to 400V continuous voltage, without
worrying about the oscilloscope burning accident caused by the probe not moving to
10x gear. Large time base scrolling mode, which can monitor the slow level change;
equipped with efficient one button auto, self-adaptive 25%, 50%, 75% trigger, which
can display the measured waveform without complicated adjustment; the display is
equipped with 7-inch 800 * 480 resolution high-definition LCD screen; cursor
measurement function, which can read the amplitude and frequency parameters
manually without reading the background scale unit and quantity, and without
conversion To get the peak and frequency directly; extremely convenient screen
capture and waveform storage function, built-in 1GB storage space, can store up to
1000 screen capture pictures + 1000 groups of waveform data, the storage process is
simple and fast, save the current waveform, just a click to save the current data, very
convenient; powerful waveform image manager, support thumbnail browsing, view,
view details The functions of page turning, deleting and waveform enlarging,
reducing and moving are convenient for secondary analysis. The fuselage is equipped
with USB interface, which can be connected with the computer to realize the sharing
of its own screen capture pictures and the computer, which is convenient for second-
ary analysis; Lissajous graphic display function can be used to compare and judge the
amplitude, frequency and phase of two groups of signals; FFT viewing function can

Serious warning !

WO groups of signals;
1: When the two channels are used at the same time, the ground clamps of the two
probes must be connected together. It is strictly forbidden to connect the ground
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clamps of the two probes to different potentials, especially the different potential
terminals of high-power equipment or 220 v. otherwise, the oscilloscope mother-
board will be burned. Because the two channels are grounded together, connecting
to different potentials will lead to the short circuit of the internal ground wires of the
motherboard, and all oscilloscopes are same;

2: The BNC input of oscilloscope can withstand 400V voltage at most. It is strictly
forbidden to input more than 400V voltage in the position of 1x probe

3: The original power supply must be used. It is strictly forbidden to use the power
supply or USB of other devices under test. Otherwise, the motherboard ground wire
may be short circuited during the test

4: 100x probe (such as ultrasonic welding machine, ultrasonic cleaning machine,
etc.) or even 1000x probe (such as high-voltage end of high-frequency transformer,
coil of induction cooker, etc.) must be used to measure high-frequency and
high-voltage signal

Solemnly remind

the bandwidth of 1x probe is 5MHz, and the bandwidth of 10x probe is 100MHz.
When the measurement frequency is higher than 5MHz, the switch on the probe
handle needs to be moved to 10x, and the oscilloscope also needs to be set to 10x.
Otherwise, the signal will be greatly attenuated, which is the case with all oscillo-
scopes. Because the probe line of the oscilloscope itself has a capacitance as high as
100 ~ 300pf, which is a big capacitance for high frequency signal! The signal has been
greatly attenuated when it reaches the input end of the oscilloscope through the
probe, and the equivalent bandwidth is 5MHz. Therefore, in order to match the
hundreds of PF of the probe line, the input end of the probe line will be attenuated 10
times (the switch is in the 10x gear), so that the hundreds of PF capacitor is just used
for impedance matching. At this time, the bandwidth is T00MHz. Note that only
probes with T00MHz bandwidth or above can be used

Interface function indicator diagram
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: Run pause indicator

: The trigger x position indication arrow indicates that this is the trigger x point

: Background grid tick marks

: Waveform data of channel 1

: The baseline position of channel 1 indicates the arrow, that is, the position of 0V
potential

6: Waveform data of channel 2

7: The baseline position of channel 2 indicates the arrow, that is, the position of 0V
potential

8: Horizontal time base control bar flag

9: Trigger the position of the X arrow relative to the system coordinate system

10: Horizontal time base refers to the length of time represented by a large grid in the
horizontal direction, which is determined by the sampling rate. The larger the time
base is, the slower the sampling rate is, and vice versa

11: Trigger status flag

12: Column 6 measurement parameters, press F6 to select measurement parameters
freely

13: Column 5 measurement parameters, press F5 to select measurement parameters
freely

14: Column 4 measurement parameters, press F4 to select measurement parameters

U W=
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freely

15: Column 3 measurement parameters, press F3 to select measurement parameters
freely

16: Column 2 measurement parameters, press F2 to select measurement parameters
freely

17: Column 1 measurement parameters, press F1 to select measurement parameters
freely

18: Channel 2 control bar sign

19: The input coupling mode of channel 1 has two options: DC and ac. DC means DC
coupling and AC means AC coupling

20: Channel 1 probe magnification

21: Channel 1 control bar sign

22: vertical sensitivity of channel 1 refers to the voltage represented by a large grid in
the vertical direction

23: Channel 1 baseline arrow position relative to the system coordinate system

24: movement speed of waveform operation, fast movement is used for coarse
adjustment, and slow movement is used for fine adjustment

25: trigger voltage arrow position relative to the system coordinate system

26: trigger edge indicator, arrow up to rising edge trigger, arrow down to falling edge
trigger

27: trigger mode indicator, divided into auto, single and normal; auto is automatic
trigger, sinle is single trigger and normal is normal trigger

28: trigger control bar flag

29: trigger channel, divided into ch1 and CH2 options

Button function indicati

A AV & 4

/

o RRERRS -

=9 &P =9 =9 =0
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1: Run / pause button. Click this button to pause sampling at any time

2: One key automatic adjustment button, click this button, the system will automati-
cally identify the signal and set the system to the best parameters to display this
waveform

3: Function menu button, click here to pop up the function menu

4: One click screen capture button. Click this button to take a screen capture of the
whole screen and save it to the internal storage space automatically

5: One button save waveform button, click this button will save all waveform data of
the two channels to the internal storage space

6: Time cursor switch button, click this button to turn on and off the cursor measure-
ment function

7: Press the voltage cursor switch key to turn on and off the cursor measurement
function

8: System [right] navigation key

9: System navigation key

10: System [OK] navigation key

11: System navigation key

12: System [left] navigation key

13: Move speed button. Click this button to switch between fast move and slow move
14: Channel 1 vertical position adjustment knob, rotate clockwise to move up, rotate
counterclockwise to move down

15: Channel 1 switch button. Click this button to turn on or off the waveform display
of channel 1

16: Channel 1 control bar button. Click this button to pop up the control parameters
related to channel 1, which can be selected according to the navigation key or the
knob next to it

17: Channel 1 vertical sensitivity adjustment knob, clockwise vertical amplification,
counterclockwise vertical reduction

18: Channel 1 signal input port, the measurement range is 0 ~ 40V peak to peak, pay
attention to the maximum tolerance of 400V peak to peak withstand voltage

19: Channel 2 vertical position adjustment knob, rotate clockwise to move up, rotate
counterclockwise to move down

20: Channel 2 switch button. Click this button to turn on or off the waveform display
of channel 2

21: Channel 2 control bar button. Click this button to pop up the control parameters
related to channel 2, which can be selected according to the navigation key or the
knob next to it

22: Channel 2 vertical sensitivity adjustment knob, clockwise vertical amplification,
counterclockwise vertical reduction

23: Channel 2 signal input port, the measurement range is 0 ~ 40V peak to peak pay
© Sunnysoft s.r.o., aucTpubytop


http://www.sunnysoft.cz/

attention to the maximum tolerance of 400V peak to peak withstand voltage

24: the system triggers the x position adjustment knob to move clockwise to the right
and counterclockwise to the left

25: one key return to center button, after clicking this button, channel 1, channel 2
vertical position, trigger x horizontal position, trigger y vertical position will return to
center

26: the time base adjustment knob is rotated clockwise to reduce the time base, that
is, to enlarge the waveform horizontally, and counterclockwise to increase the time
base, that is, to reduce the waveform horizontally

27: DDS signal generator output

28: trigger voltage y position adjustment knob, rotate clockwise to move up, rotate
counterclockwise to move down

29: trigger mode switch button, divided into auto, single and normal

30: trigger edge switch button, divided into rising edge and falling edge

31: trigger channel switch button, divided into channel 1 and channel 2

32: 50% trigger button, click this button, the system will automatically set the current
trigger voltage to 25%, 50%, 75% according to the signal characteristics to trigger
33: the first column measurement parameter selection button, after the measurement
block diagram pops up, you can select according to the navigation key or the knob
next to it

34: the second column measurement parameter selection button, after the measure-
ment block diagram pops up, you can select according to the navigation key or the
knob next to it

35: the measurement parameter selection button in column 3, after the measurement
block diagram pops up, you can select according to the navigation key or the knob
next to it

36: the measurement parameter selection button in column 4, after the measurement
block diagram pops up, you can select according to the navigation key or the knob
beside it37: the measurement parameter selection button in column 5 pops up the
measurement block diagram, which can be selected according to the navigation key
or the knob beside it

38: the measurement parameter selection button in column 6, after the measurement
block diagram pops up, you can select according to the navigation key or the knob
beside it

39: signal generator control bar button, click this button will pop up the signal
generator parameter control bar, you can select according to the navigation key or
the knob next to it

40: next page of the control button on the next page of picture / waveform /
chopping Manager

41: picture / waveform / chopped wave manager next page control button [previous
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page]

42: [delete] of the control button on the next page of picture / waveform / chopping
Manager

43: select all of the control buttons on the next page of picture / waveform / chopping
Manager

44: [return] of the control button on the next page of picture / waveform / chopping
Manager

45: USB port for sharing screenshots

46: power switch, click to start or shut down operation

Operatiny instructions [(oscilloscope part)

Open or close channel 1 / Channel 2: click [ch1] / [CH2] to open or close ch1 / CH2
Turn FFT on or off: click the [conf] button under ch1 or CH2, the parameter control bar
of channel 1 / Channel 2 will pop up, and then turn FFT on / off through the naviga-
tion key

Setting input coupling mode: click [conf] under ch1 or CH2 to pop up the parameter
control bar of channel 1/ Channel 2, and then switch DC / AC through the navigation
key

Set the probe input ratio: click [conf] under ch1 or CH2, the parameter control bar
of channel 1/ Channel 2 will pop up, and then switch to 1x / 10x / 100x through the
navigation key

Scaling waveform: rotate the large knob at the bottom left corner of vertical frame
to scale the waveform of channel 1 vertically, and rotate the large knob at the bottom
right corner to scale the waveform of channel 2 vertically; rotate the large knob at the
bottom of horizontal frame to scale the waveform of channel 1 and channel 2
horizontally, clockwise to enlarge, counterclockwise to reduce

Moving waveform: rotate the small knob in the upper left corner of vertical frame to
move the waveform of channel 1 vertically, and rotate the small knob in the upper
right corner to move the waveform of channel 2 vertically, which moves clockwise
upward and counterclockwise downward; rotate the small knob in the upper horizon-
tal frame to move the waveform of channel 1 and channel 2 horizontally, which moves
clockwise to the right and anticlockwise to the left In the process, you can click the
[slow] button to select coarse adjustment or fine adjustment

Adjust trigger voltage: rotate the small knob under the trigger frame to adjust the
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trigger voltage. In this process, you can click the [slow] button to select coarse adjust-
ment or fine adjustment. Pay attention to turn off the [automatic 50%] trigger in the
menu first, otherwise the trigger voltage cannot be adjusted

Set trigger edge: click edge to switch rising edge / falling edge

Set auto trigger: click mode to switch between auto / single / normal, where auto is
auto trigger

Set single trigger: click mode to switch between auto / single / normal, where single
is single trigger

Set normal trigger: click mode to switch between auto / single / normal, where
normal is normal trigger

Pause display: click the red [run / stop] button in the upper right corner to pause or
run

Automatic waveform adjustment: click the blue [auto] button in the upper right
corner to adjust automatically

Set the slow scan scrolling mode: rotate the big knob under the horizantal frame
counterclockwise. When the base reaches 100ms, the system will enter the slow scan
scrolling mode. 100ms ~ 50s belong to the time base of the scrolling mode

Time cursor measurement: click the [H cur] button to turn on the time cursor, and
then select the left and right light markings by the left and right keys of the navigation
key, and finally adjust them by the small knob in the upper left corner of the naviga-
tion key, in which the light markings are moved to the right by clockwise rotation and
to the left by counterclockwise rotation

Voltage cursor measurement: click the [v cur] button to turn on the voltage cursor,
and then select the up and down light marking lines by the up and down keys of the
navigation key, and finally adjust them by the small knob in the upper left corner of
the navigation key, in which the light marking lines are moved upward by clockwise
rotation and downward by counterclockwise rotation

Set the parameters to be displayed: click F1 ~ F6 to pop up the parameter measure-
ment control bar, and select the currently required parameters through the navigation
key or the nearby knob
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Full screen capture: click the [s pic] button to capture the current display. The
captured image is saved to the local disk in BMP format

Save current waveform data: click the [s wav] button to save all waveform data of
the opened channel to the local disk

Adjust the screen brightness: click the [menu] button, navigate to the [screen
brightness], press the OK key, and finally adjust the screen brightness through the
small knob in the upper left corner. 100 is the brightest and 0 is the darkest

Adjust the background grid brightness: click the [menu] key, navigate to the [grid
brightness], press the OK key, and finally adjust the grid brightness through the small
knob in the upper left corner. 100 is the brightest, and 0 is to turn off the grid display

Setting automatic 50% trigger all the time: click the [menu] key, navigate to
[automatic 50%)], press the OK key, and then select [on] through the navigation key.
After setting, in the automatic trigger mode, each measurement system will automati-
cally set the trigger voltage to 25% / 50% / 75% of the peak to peak value according
to the waveform characteristics

Horizontal baseline offset calibration: when the probe has been pulled out, when
the left yellow / cyan indicator arrow and the Yellow / cyan horizontal baseline of
either channel are not in the same position, calibration is required; first pull out the
probe, then click the [menu] key, navigate to [baseline calibration], and then press the
OK key to calibrate the baseline

View the saved screen capture: click [menu], navigate to [picture browse], and then
press the OK key to enter the picture thumbnail preview interface, which is the
thumbnail of the captured waveform. Select the thumbnail through the navigation
key, and then click [OK] to view the screen capture of the waveform in full screen, with
(RET) return at the bottom, (SEL) All), (DEL), (last), (next) the next control button can
be operated

View the saved waveform data: click [menu] key, navigate to [waveform browse],
and then press the OK key to enter the waveform thumbnail preview interface, where
is the waveform thumbnail. Select the thumbnail through the navigation key, and
then click [OK] to view the waveform in full screen, with (RET) return at the bottom,
(SEL) All), (DEL), (last), (next) the next control button can be operated

Delete the saved waveform: click the [menu] key, navigate to [waveform browse],
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and then press the OK key to enter the waveform thumbnail preview interface, where
is the waveform thumbnail. Select the thumbnail through the navigation key, and
then click the [del] key at the bottom to delete the waveform, or click the key to delete
it in full screen view

Connect the computer to view the screen capture pictures: click the [menu] button,
navigate to the [USB share] through the navigation key, and then press the OK key to
open the USB share. Then connect the computer with the attached USB cable, and the
computer will pop up the removable disk or U-disk. You can find the screen capture
pictures saved in the disk in the computer. Note that you can't repair them directly in
the disk Change the file name of the picture, otherwise the oscilloscope picture
manager will not be able to display the picture

Operation instruction (signal generator part)

Switch the waveform type: click the [Gen] button, the signal generator control
interface will pop up in the lower right corner of the screen, and then click the [OK]
button to switch the green selection box to the [waveform type] position, and then
click the [up] or [down] in the navigation key or the button in the upper left corner of
the navigation key to switch the waveform type

Adjust the waveform frequency: click the [Gen] button, the signal generator control
interface will pop up in the lower right corner of the screen, and then click the [OK]
button to switch the green selection box to the [frequency] position, and then click
the [left] or [right] in the navigation key to set the position cursor, that is, to set the
division to be adjusted. After confirming, press the [up] or [down] or the [up] button
in the upper left corner of the navigation key The knob can increase or decrease the
value of the current bit, thus changing the frequency

Adjust the duty cycle of square wave: the duty cycle setting is only effective for
square wave. It can only be set when the waveform type is square wave. Other
waveforms have no concept of duty cycle. Click the [Gen] button, the signal generator
control interface will pop up in the lower right corner of the screen, and then click the
[OK] button to switch the green selection box to the [duty cycle] position, and then
rotate the navigation key in the upper left corner You can increase or decrease the
duty cycle with the knob of 1% ~ 99%

Capture waveform: Capture waveform output is to capture part or the whole part of
the current displayed waveform as the output of signal generator. The captured signal

can be saved to the system, and up to 1000 groups of captured signals can be saved.
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First, click the [menu] button, the function interface will pop up on the left side of the
screen, and then locate it to the capture output] position through the navigation key
and open it on the screen Two purple boundary lines will pop up. The waveform
within the two boundary lines is the waveform segment to be captured .The word
select indicates that the boundary line is the boundary line operated by the current
knob. You can switch and select the current operation line through the [left] and
[right] keys of the navigation key. After setting the boundary line, you can go up to
the left through the navigation key When adjusting, you can click the [slow] key to set
coarse and fine adjustment; there is a word "channel 1 / Channel 2" in the middle of
the two boundary lines, which means that the current captured signal is channel 1 /
Channel 2 signal, and you can select the channel through the [up] [down] of the
navigation key; the left boundary line is marked with voltage scale, which is used to
refer to the captured wave If you want to adjust the chopping level position, you can
adjust the offset by adjusting the Y position of the channel. For example, if you
captured a DC signal and adjust the DC waveform to + 1V position, then the output
is + 1V voltage, and adjust to - 1V, then the output is - 1V voltage; If you want to
adjust the sampling amplitude of chopped wave, you can adjust the vertical sensitivity
of the channel to scale the waveform vertically. It is recommended to first amplify the
signal amplitude to the maximum, but not to cut the top, and then capture so that the
output signal will have enough sampling data, the output waveform distortion will be
smaller, and the resolution will be higher. If you only capture a very small signal, and
then capture it Output, and then through the oscilloscope measurement to enlarge it,
the waveform will appear a very serious ladder phenomenon, because the sampling
is insufficient, the effective signal is too little, just like the original image is very small,
but forced to enlarge, the image is bound to be fuzzy; after all the parameters are
determined, click the [OK] key, the cut-off will be saved to the system disk

Output the captured waveform as the signal generator: first click the [Gen] button
to open the signal generator interface, then click the [OK] button to switch the green
selection box to the [waveform type] position, and then click the [up] and [down] in
the navigation key to switch it to "self definition", then click the [Gen] button to exit
the signal generator control interface, and then click the [MENU] button , the function
interface will pop up on the left side of the screen, and then navigate it to the [output
browsing] position and open it. All saved captured signals will be listed on the screen,
and then the selection box will be moved to the desired signal position through the
navigation key. Click the [OK] key, and the Yellow word "output” will pop up in the
upper left corner of the waveform, which means that the current custom signal
selection bit of the waveform Then click [menu] to exit, and the waveform output by
the signal generator is the captured signal. It should be noted that if the captured
waveform is a single cycle waveform, that is, there is only one cycle in the two bound
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ary lines, then the output frequency of the signal generator is equal to the frequency
set by the signal generator. If the captured waveform frequency contains N cycles,
then the output frequency of the signal generator is n times of the set frequency, and
the trigger voltage should be adjusted to the minimum edge of the waveform In
other words, the intersection point between the waveform and the trigger line is the
least, otherwise the displayed frequency may be several times of the actual frequency,
because the calculated frequency of the oscilloscope is the frequency obtained by
calculating the number of edges from the trigger line, so the wrong edge of the
positioning may also lead to frequency doubling

Analysis of common problems

1: Why can't | turn on the machine after receiving it?

Answer: please check whether the power cord is connected to the oscilloscope and
whether the socket is powered. If all are correct, please replace a mobile phone
charging head and test it. If it is still

unable to start, please contact customer service for replacement

2: Why is there no waveform in the test, only one line on the screen is still?
Answer: please check whether the pause has been pressed. If not, press the [auto]
button once. If not, it may be a problem that the signal source has no signal output,
or the probe line may be short circuited or open circuit. Please check whether the
probe and signal source are normal with multimeter

3: Why is the voltage value data 0?

Answer: please adjust the vertical sensitivity and time base (sampling rate), or press
[auto] screen to display at least a clear and complete periodic waveform, and the top
and bottom of the waveform should be displayed on the screen completely without
cutting the top. The voltage value data is correct at this time

4: Why is the frequency value data 0?

Answer: first, it is necessary to ensure that the trigger mode is auto automatic trigger-
ing. If it is still 0 in auto mode, press [auto] button once. At least a clear and complete
periodic waveform is displayed on the screen, and the waveform should be triggered
(the green arrow indicates that the position is fixed between the wave shape and the
wave shape without shaking). The data of frequency value is correct

5: Why is the duty cycle 0?
Answer: first, it is necessary to ensure that the trigger mode is auto automatic trigger-
ing. If it is still 0 in auto mode, it may be that the trigger is not adjusted to the
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waveform. After the trigger line is adjusted to the waveform, the waveform will be
fixed. Moreover, the data of duty cycle will be correct only after at least one clear
periodic waveform is displayed on the screen

6: Why is AC coupling the same as DC coupling waveform?

Answer: if the input signal is a symmetrical AC signal (such as domestic 220V), the AC
coupling or DC coupling waveform are the same. If it is an asymmetric AC signal or a
DC pulse signal, the waveform will move up and down when the coupling is switched

7: Why does the waveform run up and down when testing the signal, and can't
see the waveform only see multiple online and offline beats?

Answer: set trigger mode to auto auto trigger, and then press [auto] button once. If it
is not solved, the clamp on the probe may not be grounded or the probe clamp end
is open circuit. Please check whether the probe is normal with multimeter

8: Why does the test waveform shake around and cannot be fixed?

Answer: the trigger voltage needs to be adjusted, that is, the green arrow on the right
needs to adjust the green indicator to the top and bottom of the waveform. The
waveform is triggered and fixed, or the setting menu is entered to turn on "automatic
50%."

9: Why can't we capture sudden pulse waves or digital logic signals?
Answer: adjust the trigger mode to "Normal" or "Single”, then adjust the trigger
voltage and time base and vertical sensitivity, and finally touch the pause.

10: Why does trigger voltage regulation not respond?
Answer: click menu - Auto 50% to close it

11: Why do you measure a battery or other DC voltage without waveform?
Answer: battery voltage signal is stable DC signal, there is no curve waveform, in DC
coupled mode, and then adjust vertical sensitivity, there will be an upward or
downward offset straight line waveform, if it is AC coupling, no matter how to adjust,
there is no waveform.

12: why do we measure the 220V power frequency 50Hz wave?
Answer: if the oscilloscope displays 50Hz low frequency signal, the sampling rate
needs to be very low to capture 50Hz signal. If the sampling rate is low, the oscillo-
scope will enter the waiting, so it will show "card change". All oscilloscopes in the
world will change their cards when measuring 50Hz signals, not because the oscillo-
scope itself is stuck
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13: Why is the peak value of VPP more than 600 V and not 220V or 310V when
measuring the voltage waveform of the city power?

Answer: the city power 220V is a symmetrical AC signal, the positive peak voltage
(maximum value) is +310v, the negative peak voltage (minimum value) is -310v, so the
peak peak value is 620V, the switching parameter is the effective value. At this time, it
is often said that the voltage of 220V, the effective value of the municipal voltage
fluctuates from 180 to 260V, so the peak VPP is in the range of 507-733v

14: Why is the measured voltage of 220V not a standard sine wave, there is
distortion?

Answer: in the municipal power grid, there are generally pollution, and there are more
high-order harmonic components. These harmonics will show a distorted sine wave
and normal phenomenon when superimposed on the sine wave. Generally, the shape
of the city electric wave is distorted, and it is irrelevant to the oscilloscope itself

15: Why is there a large offset between the baseline (0V) and the left arrow (0V
indication) on the screen under no signal input?

Answer: first pull out the probe, then click [menu] button, navigate to [baseline
calibration], then press OK, and wait for baseline calibration to complete, the baseline
and arrow coincide

16: Why is the signal voltage above 5MHz measured attenuated significantly, and
the bandwidth is only 5MHz?

Answer: when measuring 5MHz or more, it is necessary to move the probe to 10x
gear and the oscilloscope should be set to 10x input mode, because the probe line of
the oscilloscope has a capacitance of up to 100-300pf, which is a big capacitance for
high frequency signal! The signal has been greatly attenuated when it reaches the
input end of the oscilloscope through the probe, and the equivalent bandwidth is
5MHz. So in order to match hundreds of PF of probe line, it will be decayed 10 times
at the input end of probe line (switch is in 10x), so that these hundreds of PF capaci-
tors are just used for impedance matching. At this time, the bandwidth is 100MHz.
Note that only the supporting 100MHz probe can be used

Test methods of common circuits

Battery or DC voltage measurement

Gear selection: the battery voltage is generally below 40V, other DC voltage is
uncertain, so it is necessary to adjust the gear according to the actual situation. If it
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is higher than 40V (both probe and oscilloscope are set to the same gear)

1: Firstly, the oscilloscope is set to auto trigger mode (auto trigger mode is default
after startup), and auto trigger mode is used to test the cycle signal (DC voltage
belongs to the periodic signal)

2: The oscilloscope probe multiplier is set to the corresponding gear (default is 1x
after startup)

3: Oscilloscope coupling mode is set to DC coupling mode

4: Insert the probe and move the switch on the probe handle to the corresponding
gear

5: Make sure the battery is powered or the DC voltage is voltage output

6: Connect the probe clip to the negative battery or the negative DC electrode, and
the probe to the battery or DC positive pole

7: Press [auto] once, the DC electrical signal will be displayed. Then, look at the
parameter of average value. Note that battery voltage or other DC voltage belong to
DC signal, and there is no curve waveform, only a line with up and down offset, and
the peak value and frequency of this signal are 0

Crystal vibration measurement

Gear selection: crystal oscillator is easy to stop oscillation after encountering capaci-
tance. Input capacitance of 1x probe is up to 100-300pf, 10x gear is about 10-30pf,
and it is easy to stop vibration in 1x gear, so it is necessary to set 10x gear, that is, both
probe and oscilloscope should be switched to 10x gear (probe and oscilloscope are
set to 10x gear)

1: Firstly, the oscilloscope is set to auto trigger mode (auto trigger mode is default
after startup), and auto trigger mode is used to test the periodic signal (the sine signal
of crystal resonance belongs to the periodic signal)

2: The oscilloscope probe multiplier is set to 10x (default is in the 1x gear after
startup)

3: Oscilloscope coupling mode is set to AC coupling mode

4: Insert the probe and move the switch on the probe handle to 10x

5: Make sure the crystal board is powered on and running

6: Connect the probe clip to the ground wire of the crystal oscillator board (negative
pole of power supply), pull the probe cap out, and inside it is the needle tip, which
contacts one of the pins of the crystal oscillator

7: Press the [auto] button once to display the waveform of the crystal vibration tested.
If the waveform after automatic adjustment is too small or too large, the waveform
size can be adjusted manually by knob
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PWM signal measurement of MOS tube or IGBT

Gear selection: the PWM signal voltage of direct drive MOS tube or IGBT is generally
within 10v-20v, the control signal of PWM front stage is also generally within 3-20v,
and the maximum test of 40V in the 1x gear is enough. Therefore, it is enough to
test the PWM signal with the 1x gear (both probe and oscilloscope are set to the 1x
gear).

1: Firstly, the oscilloscope is set to auto trigger mode (auto trigger mode is default
after startup), and auto trigger mode is used to test cycle signal (PWM belongs to
cycle signal)

2: The oscilloscope probe multiplier is set to the 1x gear (default is 1x gear after
startup)

3: Oscilloscope coupling mode is set to DC coupling mode

4: Insert the probe and move the switch on the probe handle to the 1x position

5: Make sure that the PWM main board has PWM signal output at this time

6: Clip the probe to the S-pole of the MOS tube and the probe to the g-pole of the
MOS tube

7: Press the [auto] button once to display the measured PWM waveform. If the
waveform after automatic adjustment is too small or too large, the waveform size can
be adjusted manually by knob

Signal generator output measurement

Gear selection: the output voltage of signal generator is within 30V, and the maximum
test value of 1x gear is 40V, so the output of test signal generator is in the 1x gear
(probe and oscilloscope are set to be 1x gear).

1: Firstly, the oscilloscope is set to auto trigger mode (the default mode is auto trigger
mode after startup), and auto trigger mode is used to test the periodic signal (the
signal output by the signal generator belongs to the periodic signal)

2: The oscilloscope probe multiplier is set to the 1x gear (default is 1x gear after
startup)

3: Oscilloscope coupling mode is set to DC coupling mode

4: Insert the probe and move the switch on the probe handle to the 1x position

5: Make sure the signal generator is on and is outputting the signal

6: Connect the probe clip to the black clip of the signal generator output line, and the
probe to the red output line of the signal generator

7: Press the [auto] button once, the waveform output by the generator will be
displayed. If the waveform after automatic adjustment is too small or too large, the
waveform size can be adjusted manually by knob
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Measurement of domestic electricity at 220V or 110V

Gear selection: first, you need to buy 100x probe; household electric power generally
180-260V, peak peak voltage is 507-733v, the maximum measurement of 1x is 40V,
the highest value of 10x is 400V, 100x is 4000V, and the default standard probe is 10x
high voltage probe, and the peak value of 400V can only be measured. Therefore,
100x probe shall be provided by itself, and then set to 100x gear, that is, both probe
and oscilloscope shall be switched to 100x gear

1: Firstly, the oscilloscope is set to auto trigger mode (auto trigger mode is default
after startup), and auto trigger mode is used to test the cycle signal (50Hz of house-
hold electric power belongs to the periodic signal)

2: The oscilloscope probe multiplier is set to 100x (default is in the 1x gear after
startup)

3: Oscilloscope coupling mode is set to AC coupling mode

4: Insert the probe and move the switch on the probe handle to 100X

5: Ensure that the tested end has a home power output

6: Connect the probe clip and probe to 2 wires of household electric power without
distinguishing the positive and negative poles

7: Press the [auto] button once to display the waveform of the household electric
power. If the waveform after automatic adjustment is too small or too large, the
waveform size can be adjusted manually by the knob

Power ripple measurement

Gear selection: if the output voltage of power supply is below 40V, it is set to the 1x
gear (both probe and oscilloscope are set to 1x gear), and 10x gear (both probe and
oscilloscope are set to the same gear if they are 40-400v)
1: Firstly, the oscilloscope is set to auto trigger mode (auto trigger mode is default
after startup), and auto trigger mode is used to test the cycle signal (DC voltage
belongs to the periodic signal)
2: The oscilloscope probe multiplier is set to the corresponding gear (default is 1x
after startup)
3: The oscilloscope coupling mode is set to AC coupling mode, note that AC AC
coupling mode
4: Insert the probe and move the switch on the probe handle to the corresponding
gear
5: Make sure the power is powered on and voltage output is available
6: Connect the probe clip to the negative extreme of the power output, and the probe
is connected to the positive extreme of the power output, and wait for about 3
seconds. When the yellow line and the left yellow arrow position are in the same
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position, wait until the position is in the same position
7: Press the [auto] button once, and the power ripple will be displayed

Inverter output measurement

Gear selection: the output voltage of inverter is similar to that of household electricity,
with peak peak voltage above 500V, the highest measurement of 40V in 1X, 400V in
10x and 4000V in 100x gear. The default standard probe is 10x high voltage probe,
and the peak value of 400V can only be measured at the highest. Therefore, 100x
probe shall be provided by itself, and then set to 100x gear, that is, both probe and
oscilloscope shall be switched to 100x gear

1: Firstly, the oscilloscope is set to auto trigger mode (the default mode is auto trigger
mode after startup), and auto trigger mode is used to test the periodic signal (the
signal output by the inverter belongs to the periodic signal)

2: The oscilloscope probe multiplier is set to 100x (default is in the 1x gear after
startup)

3: Oscilloscope coupling mode is set to DC coupling mode

4: Insert the probe and move the switch on the probe handle to 100X

5: Ensure inverter is powered on and voltage output is available

6: Connect the probe clamp and probe to the output end of the inverter without
distinguishing the positive and negative poles

7: Press the [auto] button once to display the waveform of the inverter. If the
waveform after automatic adjustment is too small or too large, the waveform size can
be adjusted manually by knob

Measurement of power amplifier or audio signal

Gear selection: the output voltage of power amplifier is generally below 40V, and the

maximum test of 40V in the 1x gear is enough (both probe and oscilloscope are set

to the 1x gear).

1: First, set the oscilloscope to auto trigger mode (the default is auto trigger mode

after startup)

2: The oscilloscope probe multiplier is set to the 1x gear (default is 1x gear after

startup)

3: Oscilloscope coupling mode is set to AC coupling mode

4: Insert the probe and move the switch on the probe handle to the 1x position

5: Ensure that the amplifier is on and is outputting audio signals

6: Connect the probe clip and probe to the output end of 2 lines of the amplifier

without distinguishing the positive and negative poles

7: Press the [auto] button once to display the waveform of the inverter. If the
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waveform after automatic adjustment is too small or too large, the waveform size can
be adjusted manually by knob

Measurement of vehicle communication signal / bus signal

Gear selection: the communication signal of automobile is generally lower than 20V,
and the maximum test for 1x gear is 40V, so it is enough to test the vehicle communi-
cation signal signal with the 1x gear (both probe and oscilloscope are set to the 1x
gear).

1: Firstly, the oscilloscope is set to normal normal trigger mode (auto trigger mode is
default after startup). Normal trigger mode is specially used to measure the non
periodic digital signal. If Auto trigger mode is used, it is impossible to grasp the non
periodic signal

2: The oscilloscope probe multiplier is set to the 1x gear (default is 1x after startup)
3: Oscilloscope coupling mode is set to AC coupling mode

4: Insert the probe and move the switch on the probe handle to the 1x position

5: Connect the probe clip and probe to two signal lines of communication line,
regardless of positive and negative. If there are multiple signal lines, you need to
judge the signal line in advance, or try to select two of them for testing several times
6: Make sure that there is a communication signal on the communication line at this
time

7: Adjust the vertical sensitivity to 50mV

8: Time base to 20us

9: Press [50%] once

10: When there is communication signal on the communication line, the oscilloscope
will capture and display it on the screen. If it can not be captured, it is necessary to try
to adjust the time base (1ms-100ns) and trigger voltage (green arrow) for multiple
times

Infrared remote receiver measurement

Gear selection: the infrared remote control signal is generally 3-5v, and the maximum
test for 1x gear is 40V, so it is enough to test the vehicle communication signal signal
with the 1x gear (both the probe and oscilloscope are set to the 1x gear).

1: Firstly, the oscilloscope is set to normal normal trigger mode (auto trigger mode is
default after startup). Normal trigger mode is specially used to measure the non
periodic digital signal. If the auto trigger mode is not able to grasp the non periodic
signal, the infrared remote control signal belongs to the non periodic digital coding
signal

2: The oscilloscope probe multiplier is set to the 1x gear (default is 1x after startup)
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3: Oscilloscope coupling mode is set to DC coupling mode

4: Insert the probe and move the switch on the probe handle to the 1x position

5: Connect the probe clip to the ground end (negative) of the infrared receiver board,
and the probe to the data pin of the infrared receiver

6: Adjust the vertical sensitivity to 500mv

7: Time base to 20us

8: Turn the trigger red arrow position to the left yellow arrow position and approxi-
mately 1 large grid distance

9: At this time, the infrared receive hair signal is sent by remote control, and the
waveform will appear on the oscilloscope

Measurement of amplification circuit with sensors (temperature, humidity,
pressure, hall, etc.)

Gear selection: generally, the sensor signal is relatively weak, about a few millivolts.
This small signal cannot be detected directly by oscilloscope. There is signal amplifi-
cation part on the main board of this sensor. When the output end of the amplifier is
found, the oscilloscope can measure the signal after being enlarged. It can be used in
the 1x gear (both probe and oscilloscope are set to the 1x gear)

1: First, set the oscilloscope to auto trigger mode (the default is auto trigger mode
after startup)

2: The oscilloscope probe multiplier is set to the 1x gear (default is 1x after startup)
3: Oscilloscope coupling mode is set to DC coupling mode

4: Insert the probe and move the switch on the probe handle to the 1x position

5: Connect the probe clip to the ground end of the sensor motherboard (negative
power supply), find the output end of the amplification part, and connect the probe
to the output end

6: Adjust the vertical sensitivity to 50mV

7: Adjust the time base to 500ms and enter the slow scan mode of large time base

8: Move baseline to bottom

9: If the signal line appears at the top, the vertical sensitivity shall be reduced, which
is 100mV, 200mV, 500mv, etc. in turn, when the updated signal on the right starts not
at the top (generally the best in the middle of the upper and lower part), the signal
received by the sensor can be detected
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