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1 BBEAEHME

HacTtoawee pykoBoaCTBO Mo 3kcnnyataumn (P3D) npeaHasHayeHo Ans nuvy, paboTtawwmx cC
npnbopoM, a Takxke Ans obcnyxuBarLero n peMOHTHOro nepcoHana. P23 BkaoyaeT B cebs BCe AaHHble O
npmnbope, ykasaHusa no paboTte, pekoMmeHaaunmM n HeobxoamMMble NpeaynpexneHus.

P3 copepxut cBegeHmns o6 ocumnnorpadax-mynbtumerpax cepmii AKUMN-4125C/ AKUMN-4128C.
B ceputo AKUM-4125C Bxoaut mogenn: AKMUIM-4125/1C, AKUN-4125/2C; B ceputo AKNM-4128C:
AKMNMN-4128/1C n AKUN-4128/2C. Mopenun ocumnnorpadoB OTINYAKTCS MNOSIOCOM MNPOMnycKaHus,
4YacToTOM AMCKpeTusaumu, HO nopsaaok paboTbl oA4HOTMNEH AN BCceX Tunos ocumnnorpadgos. Cepus
AKWNM-4128C Takxe nMeeT NOJHOCTbIO U30AMPOBaHHbIe KaHajbl (ranbBaHNW4Yeckas pa3Ba3Ka).

BHuMmaHue!ll

Mpn6opbl NOCTaBAAITCA C aKKYMYJIATOPOM, KOTOPbIA pa3sMelwjeH OTAEeJ/IbHO.
Mosxanyiicra, ycTaHOBUTE aKKyMYJ/IITOP B NPpnbop, COrsiacHo cnegyroujei MHCTPYKLUNN:

1. BbIBEpHUTE KpenexXHble BWHTbl KpPbIWKKM OTCEKa MNUTaHWS Ha 3aAHen NaHenm C MOMOLLbH
oTBepTKU (Ha puUC. HMXe - c/1eBa).

2. CHUMNTE KpblWKY OTCeKa NUTaHus (Ha pUC. HUXe - mocepeanHe).

3. YCTaHOBUTE aKKyMyJsiTOp B OTCEK MUTaHUS W 3aKpPOWTEe KPbIWKY OTCeka (Ha pucC. Huxe -
cnpasa).

4. 3aKpyTUTe KpenexHble BUHTbl KPbIWKKM OTCEKA MUTAHMS C MOMOLLbIO OTBEPTKM (Ha pUC. HUXKE -
c/sieBa).

5. Bkntounte npubop, 4Tobbl yAOCTOBEPUTHCSA B NPaBUIIbHOCTM YCTaHOBKW aKKyMynsaTopa.

A Mpu6op npegHa3zHaueH pANA aBTOHOMHOWM pa6oTbl OT akkyMmynsitopa. CeteBoW

ajanTep M3 KOMIUIEKTa NOCTaBKU WCMNOJNIb3yeTcAa AN 3apAaaKu aKKyMyJISTOPHOM

6aTapeu. Npu pa6bote c NpM6OPOM, NOAKJTIIOUEHHDbIM K CETU MNEepPEeMEHHOro ToKka uepes

ceTeBOM ajanTep, COOTBETCTBME MAapaMeTpPOB yKa3aHHbIX B NyHKTe 3 TexHuuyeckue
XapaKTepucTUKM He rapaHTUpyeTcs.
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A U3roTtoBuTesib OCTaB/ISIET 32 CO60M NPaBO BHOCUTb B CXEMY M KOHCTPYKLMIO Nnpubopa
HenpuHUMNuaJsbHbie U3MEHEHMUS], He BJIMSIIDLINE HA ero TeEXHMUYECKMUe AaHHbie. Mpu

He60oNbLUIOM KOJINYEeCTBE TaKuxX u3me|-|e|-mﬁ, KoppekKuunsa >3SKCnayaTaunoHHbIX,
AOKYMEHTOB He NnpoBOoAMTCA.

CogepxaHue gaHHoro PykoBoAacCTBa noO 3KcnjslyatauuMm He MoxeT 6biTb BOCNpPOM3BEAEHO B
Kakoin-nnbo cdopmMe (KonupoBaHwe, BOCNpousBedeHne 1M Ap.) B noboM cnyvae 6e3 npealecTByloWero
paspelleHns KOMMaHun U3roToBuTens uian opuunanbHoro aunepa.



BHuMaHue:

1. Bce u3penus 3anaTeHTOBaHbl, MX TOProBbleé MAapKM W 3HAKWU 3aperncrpMpoBaHbl.
N3rotoBuTenb octaBnsieT 3a coboi npasBo 6e3 AOMNONHUTENbHOrO YBEAOMIEHUS W3MEHUTb
cneundukaumm n3aenna n KOHCTPYKUNIO (BHECTU HeNpUHUUMNMaNbHble U3MEHEHUS, He Banstowune
Ha ero TexHMYeckne xapakTepuctukun). [lpu HeboNbWOM KONMn4YecTBe TaKUX U3MEHEHUN,
KOppeKuMs aKCnyaTauMoHHbIX, AOKYMEHTOB HE MpOBOAUTCS.

2. B cootBerctBUun ¢ FK P® (4.IV , crates 1227, n. 2): «Mepexon npasa
CO6CTBEHHOCTM Ha Bellb He BJiIeYeT nepexoj wiu npeaocraB/ieHue MHTEeJUIEKTYallbHbIX
npaB Ha pe3y/ibTaT UMHTEJUVIeKTYaJibHOW AeATeNbHOCTU» , COOTBETCTBEHHO MpPUOBpETEHME
AAHHOro CpeacTBa WM3MepeHuMs He oO3HadaeT npuobpeTeHne npaB Ha ero KOHCTPYyKuMio,
oTAeNIbHble 4acTu, NporpaMMmHoe obecnevyeHue, pyKOBOACTBO MO 3KCnjayaTauum u T.4. MMonHoe
WKW YaCTMYHOE KOoMNMpoBaHue, onybyinkoBaHMe N TUpaXXMpoBaHMeE PYKOBOACTBA MO 3KCMjyaTauum
3anpeLleHo.

1.1 WHdopmaums 06 yrBepr>kaeHumn tuna CHU:

Ocuunnorpadbl-mynstumeTpbl AKATM-4125C:
Howmep B locynapcTBeHHOM peecTpe cpeacTs namepeHun: 88169-23

Ocuunnorpadbl-mynstumeTpbl AKUM-4128C:
Homep B locynapcTBeHHOM peecTpe cpeacTs namepeHun: 88382-23

2 HA3HAYEHME
Ocuwunnorpadbi-mynbtumeTpbl  cepun AKUMN-4125C v AKMIMN-4128C (panee npubopskl)

npeactaBnsoT coboi nMopTaTuBHbIE 2-X KaHalibHble LM@poOBble ocuuanorpadbl € NOJOCONM NponycKaHus
100 My u 200 Mly (B 3aBucmmoctM oT Moaenu). lMpmbopbl NpeaHasHayeHbl ANS aBTOMATUYECKUX
M3MEepEeHUn aMnAMTYAHbIX M YaCTOTHO-BPEMEHHbIX MapaMeTpoB CUrHanoB B pexume ocuwunnorpada, a
Takxe A7 U3MEPEHUs HaMpshKeHUss U Cuiibl MOCTOSHHOMO WM MEPEMEHHOr0 TOKOB, COMPOTUBIEHUS,
€MKOCTMU, NPOBEPKMU LLeNIOCTHOCTU Lenen n TeCTMpoBaHna ANOAOB — B peXuUMe MynbTUMeTpa.

KpaTkune xapakTepucTnkm n BO3MOXHoCcTn cepuin AKNM-4125C n AKNM-4128C:
e Ocumnnorpad: 2 kaHana, nonoca nponyckanusa: AKNM-4125/1C n AKUM-4128/1C - 100 Ml'y,
AKWNM-4125/2C n AKNM-4128/2C 200 My,
e Cepus AKUM-4128C: nonHas wu3onsums Mexay aHanoroBbiMM KaHanamum ocuunnorpada,
BXOAOM MyNbTUMETpPA, LENsSMU CeTEBOro agantepa nutaHmsa u noptoMm USB

e MakcuManbHasa 4YacTtoTa AMCKpeTM3aumn peanbHoro spemerHun 1 Iy

e MakcumManbHasa gnvHa namatu: 6 Mb/kaHan (12 Mb npn o6beaMHEHUN KaHaNoB)

e ABTOMaTuM4yeckme wusMepeHusa: Ao 38 napameTpoB (OAHOBpPEMEHHO) WM 3 BUAA KYPCOPHbIX

namepeHun (AU, AT, pexnM «crnexeHme»)
o ODOYHKLUMW MaTeMaTUKU: CNOXEHWe, BblUMTaHWE, YMHOXeHune, aeneHue, aunddepeHunpoBaHme
(d/dt), unterpuposanue (Jdt), nssneueHune KBagpaTHoOro KopHs (V)

e YacTtoTHbIn aHanu3 (bMN®), 1 MAH. TOYek.

e CkopocTb ob6HoBneHMs 3kpaHa: 100000 ocu./c (mo 400000 ocu./c B pexume
CerMeHTMpOBaHHOW pa3BepTKMn)

e 256 ypoBHel MHTEHCMBHOCTM CBeYeHUs nydva (ApKOCTHas Wan uBeToBas rpagaumsi 4acToTbl

pa3BepTOK B 3aBMCMMOCTM OT 4YaCTOTbl MX MOBTOPEHUS)

e PexuMm cermeHTMpoBaHHOM NamaTn: Ao 80.000 cermeHTOB

e Pexum HISTORY: 3anmcb U obpaTHOe BOCMNpOU3BEAEHWE OCUMINorpaMMm ansa obHapyXeHus

npeabiAyLwmnx aHoManmn (NpoKpyTKa BO BPEMEHWU Ha3an)

e [lekoanpoBaHMeE CUrHANOB B CTaHAapTHoM komnnektauun: 12C, SPI, UART, CAN, LIN
CnHXpOHM3aumsa: no GpoHTYy, Mo ANUTENbHOCTM MMnynbca, TB-CMHXpOHM3aumsa, No CKOPOCTU
n3MeHeHus (HapactaHume/cnag), no wabnoHy, No paHTy
LndpoBon perncrpaTtop:
ocumnnorpad (anckpetmsaums 25 kl'y), BHYTpeHHAS namMsaTb 25 Mb, BHewHsAs o 2 b
MynbTUMeTp (MHTepBan Bblbopku oT 0,1 ¢ go 10 M), Ao 3,6 M namepeHuii (oTCcHeTOB)
MynbTumeTp: TrueRMS naMepeHmne Hanps>KeHus n ToKa, CONPOTUBJIEHNS, EMKOCTWN, MPO3BOHKA
uenu, npoeepka AMoa0B
KoMnakTHOe ncnosiHeHne: oTAeNbHble KNaBuLWKW ANS Kaxaoro kaHana (ycuneHme), passepTtka,
CUCTEMbI CUHXPOHU3aUNK, MyNbTMMETPaA
ABTOHOMHOe 6aTapeliHoe nuTaHue
LseTtHon XK-gucnnen (14,2 cm), paspeweHue 640*480
NHuTepoericol: USB Host, USB Device (MicroUSB-TMC)

Mopaepr>kka KOMaHA AUCTaHUMOHHOro ynpasneHmna SCPI

Knacc no creneHun 3awmTbl kopnyca IP51
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3 TEXHMUYECKUE XAPAKTEPUCTUKUN
3.1 XapakTepucTuku B pexxmme ocumanorpada
3.1.1 NapaMeTpbl KaHaJZIOB BEPTUKAJZIbHOIO OTKJIOHEHUSA
3.1.1.1 KonnyecTtso KaHanos — 2.
3.1.1.2 [Anana3oH yCTaHOBKM KO3(EDUUMEHTOB OTK/IOHEHMUS KaXXAOro M3 KaHanoB (CTyneHsIMu
COOTBETCTBEHHO psigy 1-2-5):

e AKMN-4125C - ot 2 MB/nen no 100 B/nen;

e AKMNN-4128C - ot 5 mB/aen no 100 B/nen.
3.1.1.3 Tpepenbl AOMyCKaeMoOW OTHOCUTE/bHOM MOrPEWHOCTM YCTAaHOBKM KO3 (ULMEHTOB

OTKJIOHEHMS He MpPeBbIWatoT:

e +3% - > 10 MB/pen;

e +49% - <10 MB/pen.
3.1.1.4 NMpepenbl gonyckaemMor abCcontoTHON NOrpewHOCTU U3MEPEHMUA NOCTOSSHHOIO U
MMMNyJbCHOro HanpshxeHus (o 100 ku) HanpsXeHus Npy HyJ1eBOM cMmelleHun (MB):

e +£(0,03-8[nen]-Ko+1 mMB) - = 10 mB/pen;

e +(0,04-8[nen]-Ko+1 mMB) - <10 MB/nen, raoe
Ko — 3HaueHne koadduumeHTa OTKIOHEHUS, BbipaXeHHoe B MB/gen.
3.1.1.5 Inana3oH yCTaHOBKW MNOCTOSIHHOIO CMELEeHns:

e 5 B: 2 MB...296 MB;

e £80 B: 302 mB...7,5 B;

e £400 B: 7,6 B...100 B.
3.1.1.6 Tpepenbl gonyckaeMonm abCOMOTHON MOrPEWHOCTM YCTAaHOBKM YPOBHSI TMOCTOSIHHOIO
cMelleHus (MB):
+(0,015-|Ucm|+0,015-8[pen]-Ko+5 MB), raoe
UCM - 3Ha4yeHne yCTaHOBNIEHHOrO CMELLEeHMs.
Ko - 3HaveHne koadduumeHTa OTKIOHEHUS, BbipaXxeHHoe B MB/gen.
3.1.1.7 MNMonoca nponyckaHusa ocumnnorpada no yposHtoo -3 Ab npu HenocpeacTBEHHOM BXoAe U
BpPEMS HapacTaHua*:

Tun npu6opa Monoca nponyckaHus BpeMsi HapacTaHusa
AKUM-4125/1C 100 MI'y 3,5 HC
AKWNM-4125/2C 200 MI'y 1,7 HC
AKWNM-4128/1C 100 MI'y, 3,5 HC
AKUIM-4128/2C 200 MI'y 2,0 HC

* ona Bcex moagenen npu koad. oTkoHeHUsa 2 MB/aen nonoca nponyckaHus (0-20) Mly

Yuncno paspsgos ALMN - 8 6uT.

MakcuMasibHag 4YacrtoTa aguckpetTusaumu Foyaop, MTU:

Tun npmubopa YacTtoTa AMCKpeTusayum
AKUM-4125/1C
AKUIM-4125/2C
AKUIM-4128/1C
AKWNM-4128/2C

3.1.1.8
3.1.1.8

11Ty,

3.1.1.10 MakcmnManbHbI 06BEM NaMATU HA OAMH KaHas, TOYEK:
Tun npmubopa Mamarb

AKWM-4125/1C
AKWM-4125/2C
AKNM-4128/1C
AKNM-4128/2C

12-10°

3.1.1.11 BxoaHoOW MMNeaaHc KaXxaoro n3 kaHanoB: Rg=1 MOM £2 %, C, He 6onee 16 nd.
3.1.1.12 CBs3b no Bxoay: oTkpbiTbil Bxog (DC), 3akpbiThii Bxog (AC), 3aMblkaHMe Ha 3eMJto
(GND).



3.1.2 TMapaMeTpbl KaHaJsia FrOpU3OHTaNIbHOIO OTKJIOHEHUS
3.1.2.1 mana3oH yCTaHOBKN KO3 dUUMEHTa pa3BepPTKU:
Tun npmnbopa MamaTtb
AKWNM-4125/1C
AKWNM-4125/2C
AKWNM-4128/1C
AKWNM-4128/2C
3.1.2.2 T[lpegenbl [OMNyCKAaeMOW OTHOCUTENbHOM MOrpewwHoCcTM KoadduumeHTa pas3BepTKu:
+0,0025%.
3.1.2.3 Pexumbl paboTbl: ocHoBHoOM (Y-T), camonucey (ROLL), X-Y.

ot 1,0 Hc/men no 100 c/pen

3.1.3 TMNMapamMeTpbl KaHaJsla CUHXPOHU3aALNM

3.1.3.1 Pexxnmbl 3anycka pa3BépTKU: aBTOKosiebaTenbHbIi/Auto, xaywmn/Normal,
OAHOKpaTHbIN/Single.

3.1.3.2 Tunbl CMHXpOHM3auun: nNo GpPoHTYy/cnagy; NO CKOPOCTU HapacTaHusl; NO BUAEOCUTrHany;
no ANTENBHOCTM MMNYJbCa; MO MapaMeTpaM OKHA; OT/IOXKEHHas; PaHT; No JlorM4yeckomy wabsioHy; mno
HY npoTtokonam I2C, SPI, UART/RS232, CAN, LIN.

3.1.3.3 [Imana3oH 3a4epXKn curHana sanycka: ot 80 Hc go 1,5 c.
.3.4 NCTOYHMK cMrHana 3anycka: BHyTpeHHUn (kaHanbl CH1, CH2).
.3.5 lnana3oH yCTaHOBKM YPOBHS 3amnycka ANst BHYTPEHHEN CUHXPOHM3aumun: £4,5 geneHuns.
.3.6 3anyck no sugeocurHany. CraHgaptbl BugeocmrHanos: NTSC, PAL, HDTV.

1 Pexxnm ycpeaHeHus, Bblbopku: 4, 16, 64, 128, 256, 512, 1024.

4.2 Nutepnonaumna: sin (x)/X, nMHenHas.

3.1.4.3 ABTOMaTM4yeckme namepeHus: Max, Min, Pk-Pk, Ampl, Top, Base, Mean, Cmean, Stdev,
VRMS, Crms, ROV, FOV, RPRE, FPRE, Rise Time, Fall Time, Freq, Period, +Wid, -Wid, +Duty, -Duty,
Bwid, Delay, Phase, FFT.

3.1.4.4 BCTpOEHHbIN YyacToToMep: 6 pa3psaos.

3.1.4.5 MaTteMaTuM4yeckue onepaunm: CI0XEHUEe, BblYMTaAHWE, YMHOXEHMWe, aeneHue, 6bicTpoe
npeobpasosBaHue dypbe, d/dt, [dt, V.

3.1.4.6 NHTepdeitcol cBsa3n: USB-device, USB-host.

3.1.4.7 Oncnnen: XK, TFT, 142 mm (5,6"), 8x12 aenennn, paspewerHme 640x480.

3.1

3.1.3.

3.1.3.

3.1.4 TexHu4Yeckue napameTpbl
3.1.4.

3.1

3.2 XapaKTepucTtuku B pexxuMme mynbtuMmetrpa AKUMN-4125/1C, AKNN-4125/2C

3.2.1 W3MepeHMUe Hanps>KeHUsi NOCTOAHHOIro ToKa

BepxHuii npeaen 3HayeHMe eanHuLbl MnagLwero Mpeaenbl AonyckaeMon OCHOBHOM abcontoTHOM
n3MepeHuns paspsga (k) NnorpeLHocTu
60 mB 10 mkB £(0,01-Uy + 15k)
600 mB 100 mkB
6B 1 mMB
0B 10 MB +(0,01-Uy + 5k)
600 B 100 mB

UX — M3MepeHHoe 3Ha4YeHne Hanps)KeHns rnoCToOSHHOro Toka.

3.2.2 WM3mMepeHUe CUJibl MOCTOAHHOIO TOKa

BepxHuii npeaen 3HayeHne eanHuLbI Mpeaenbl fonyckaeMon OCHOBHOM
U3MepeHuns mMnagwero paspsaga (k) abCcoNOTHON NOrpeLHOCTH
60 MA 10 MKA
600 MA 100 MKA +(0,04-L+ 10k)
6 A 1 MA
4 .
10A 10 MA (0,051, + 5k)

I, - M3MEPEHHOE 3Ha4YeHNE CHJibl NOCTOAHHOIO TOKa.




3.2.3 MW3MepeHMe Hanpsi)xKeHUs NnepeMeHHOro Toka

BepxHuii npegen | [Awnana3oH 3HayeHne eanHULbI Mpenenbl fonyckaemMol OCHOBHOM
n3MepeHus yacror, 'y maagwero paspsaga (k) abCcoN0THOM NOrpewHoCcTH
60 mMB 10 mkB £(0,01-Uy + 15k)
600 mMB 100 mkB
6B 45-400 1 mB
c0B 10 MB +(0,01-Uy + 5k)
600 B 100 mB

Uy — U3MEepeHHOe 3Ha4YeHne HanpsaXXeHna nepeMeHHoro Toka.

3.2.4 WN3mMepeHue cusibl NepeMeHHOro Toka

BepxHuit npenen Onana3oH 3Ha4YeHne eanHULbl Mpenenbl AONyCcKaeMo OCHOBHOWM
M3MepeHus yacrot, 'y mnaawero paspsaaa (k) abCoOTHOM MOrpeLIHoCTM
60 MA 10 MKA
600 MA 100 MKA £(0,04-I,+ 10k)
6 A 45-400 1 mA
10 A 10 MA +(0,05 I, + 5k)

Iy — U3MepeHHOe 3HauYeHne CUNbl NepeMeHHOro Toka.

3.2.5 N3MepeHune 31IeKTPpUYEeCKOro ConpoTuB/ieHUA NOCTOSAHHOMY TOKY

BepxHuii o o o
npenen 3Ha4deHne eanHuLbI Mpeaenbl AonyckaeMon oCHOBHOW abcontoTHoOM
M3Mepenms mnagwero paspsaga (k) MorpeLwwHocTun
600 Om 0,1 Om
6 KOM 1 Om
60 kKOM 10 Om +(0,01-R, + 5k)
600 kOmM 100 OmM
6 MOM 1 kOmM
60 MOmM 10 kOmM +(0,04-R, + 15k)

Ry = M3MEPEHHOE 3HAYEHNE INEKTPNYECKOIO CONMPOTUBIIEHNA MOCTOAHHOMY TOKY.

3.2.6 WN3mMmepeHMUe 31eKTPUUYECKOA eMKOCTHU

BepxHuii N N N
npeaen 3HauyeHve eanHuLbI Mpenensl aonyckaemMon 0CHOBHON abCcoNtOTHOM
U3MepeHms mMnaawero paspsaa (k) NOrpeLHoCcTH
40 HO 0,01 HO +(0,05-C, + 50k)
400 HO 0,1 HO
4 MKO 1 HO
40 Mk®d 10 HO +(0,05-C, + 5k)
400 mMKO 100 HO

e [MpoBepka anogos: 0~2 B;
e [MpO3BOHKA LENnn: 3BYKOBOM CUrHan npu conpotmeneHumn <50 OmM.

3.3 XapakTepucTuku B pexxume MmynbtuMmetpa AKUMN-4128/1C, AKNMN-4128/2C

3.3.1 WN3mMepeHMue HanpsiX>keHUsi NOCTOAHHOro Toka
BepxHuit npeaen 3HayeHne eanHULbl MaaaLlero Mpeaenbl fonyckaeMon OCHOBHOM abCcoNOTHOM
n3MepeHus paspsga (k) NorpeLHoCcT
60 mMB 10 mkB £(0,01-Uy + 15k)
600 mMB 100 mkB
6B 1 MB
50 B 10 MB +(0,01-Uy + 5k)
600 B 100 mB
1000 B 1B + (0,015-Uy + 5k)

UX — naMmepeHHoe 3HaueHne HanpsaXXeHns NoCToOAHHOro Toka.
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3.3.2 MWM3MepeHMe CUJibl NOCTOSAHHOIO TOKa

BepxHuii npeaen 3HayeHne eanHULbI Mpenenbl fonyckaemMoln OCHOBHOM
N3MepeHuns mnagwero paspsga (k) abCcoN0THOM NOrpewHoCcTH
60 MA 10 MKA
600 MA 100 MKA +£(0,04-L+ 10k)
6 A 1 MA
10 A 10 wA +(0,05-I, + 5k)

I, - n3MepeHHOe 3HavYeHne Cusbl MOCTOAHHOIO ToKa.

3.3.3 MW3MepeHMe Hanpsi)KeHUs nepeMeHHOoro Toka

BepxHuii npegen | [OnanasoH 3HayeHne egnHNLbI Mpenenbl fonyckaemMoln OCHOBHOM
N3MepeHuns yacrtor, 'y miagwero paspsaga (k) abCco0THOM NOrpewHoCcTH
60 mB 10 mkB £(0,01-Uy, + 15k)
600 MB 100 mkB
6B 1 MB
60 B 45-400 10 B +(0,01-U, + 5k)
600 B 100 mB
750 B 1B +(0,015-U, + 5k)

Uy — M3MepeHHOe 3HaYeHME HanpsXKEHUs NepeMeHHOro Toka.

3.3.4 W3MepeHMue cuJibl NepeMeHHOro Toka

BepxHuii npeaen OnanasoH 3HayeHne eamHuUbl Mpeaenbl 4OMYyCKaeMo OCHOBHOM
n3MepeHus yacTtoT, 'y Mmnaauwero paspsaa (k) abCcoMTHOM NOrpeLHOCTU
60 MA 10 MKA
600 MA 100 MKA +(0,04-L+ 10Kk)
6 A 45-400 1 A
10A 10 MA +(0,05-I, + 5k)

I, — U3MepeHHOe 3HauYeHne CUMbl NepeMeHHOro Toka.

3.3.5 MWM3MepeHMe JIeKTPUYECKOro COnpoTnBJIEHUA NOCTOSSHHOMY TOKY

BepxHun o o o
npeaern 3HayeHne eanHULbI Mpenenbl fonyckaeMol 0OCHOBHOM abCconoTHOM
3Mepenms mnagwero paspsaga (k) NOrpewHocTm

600 OmM 0,1 Om

6 KOmM 1 Om

60 kOm 10 Om +(0,01-R, + 5k)

600 kKOm 100 Om

6 MOM 1 kOmM

60 MOm 10 kO™ £(0,04:R, + 5k)

R, — n3MepeHHOe 3HaYyeHMe 3/1eKTPUYECKOTO CONPOTUBIIEHUS MOCTOSSHHOMY TOKY.

3.3.6 /3MepeHMe 3/1eKTPUYECKON eMKOCTHU

BepxHuit N N N
npeaen 3HayeHne efnHULb Mpepensl AonyckaeMon OoCHOBHOW abcontoTHOM
n3MepeHus Mnaawero paspsiaa (k) MOrpeLwHoCcTyH
40 HO 0,01 HO +(0,05-C, + 50k)
400 HO 0,1 HO
4 MKOD 1 HO
40 Mk® 10 HO +(0,05-C, + 5k)
400 mMKO 100 HO

e [1lpoBepka gmnopos: 0~2 B;
e Mpo3BOHKA LEenu: 3BYKOBOM CMIrHan npu conpotussieHmn <50 OmM.
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3.4 O6wume xapaKTepnucTukm
MapaMeTpbl NUTaHUA: OT CbEMHOro akkymyngatopa Li-ion 6900 MA-y
3apagHoe yCTpoWCcTBO (NpeAHa3Ha4vYeHo A4 3apaakn akkyMmMynsatopa):
e napameTpsbl Bxoga: 100~240 B, 50/60 'y
e napameTpbl Bbixoaa: AKUIM-4125C - 9 B/4 A; AKNM-4128C - 12 B/4 A

Paboune ycnoeusa akcnayaTaunm:
e TeMmnepaTtypa, °C ot 0 go +40
e BJ1AXHOCTb, % no 85 npun 40 °C

YcnoBusa xpaHeHus:
e TeMmnepaTtypa, °C ot -20 go +60
e BJ1IAXHOCTb, % no 85 npun 40 °C

MabapuTHblie pa3Mepbl, MM (ANMHA XLWMPUHA XBbicoTa): 276xX168%x68
Macca, kr: 1,75.
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4 COCTAB KOMINJIEKTA

Mpnbop noctaBnsgeTcsa B cOCTaBe, yKa3aHHOM B Tabnuue 4.1.

Tabnuvua 4.1
HanMmeHoBaHue Konunyecrteo NMpuMmeyaHue
Ocumnnorpadg-MynbTUMETp 1
3apsgHoe YCTpOWCTBO 1 CeteBon agantep ~230B *
MpobHunk 1x/ 10x (1:1/10:1) 2
AKKyMynsiTopHas 6atapes 1
Kabenb USB ansa nogkntodenuns K MK 1
ApanTtep Ans nusmepeHuns tToka o 600 MA 1
ApanTtep ansa namepenunda Toka go 10 A 1
Msrkasa cymka 1
PyKoBOACTBO MO 3KCrJjlyaTauum Ha gncke 1
MO Ha gucke Mo 3anpocy

* lMpumeyaHne: ceTeBOl aganTtep nNuTaHusa oT cetn ~230B npeaHasHauyeH TOMbKO A8 3apsaaku

BHYTPEHHEW aKKyM. 6aTapewu.
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5 YKA3AHUA MEP BE3ONACHOCTMU
C uenbto 6e30NacHOCTM MoJsib3oBaTesns, NpaBuUbHOrO N 3(PHEKTUBHOINO UCNOb30BaHUS A0 Hadana
paboTbl ¢ NpnbopoOM BHMMATENIbHO 03HAaKOMbTECh C HACTosWMM PyKOBOACTBOM NnoO 3kcnayatauyum (P3).

5.1 TepMuHbI U onpeaeneHusn

[JaHHoe pyKoBOACTBO MCMOJIb3YET cneayrowme TepMUHLI:

MpeaynpexxaeHue. YKasbiBaeT Ha TO, 4YTO YC/A0BUS WAM oOnepaums MOryT CTaTb MNPUYMHOMN
nony4dyeHuns TpaeMbl, yuwepba nnm yrposbl XU3HW.

BHMMaHMe. YKasbiBaeT Ha TO, YTO YC/I0BMS WM onepaums MOryT CcTaTb NMPUYMHON NOBpPEXAEHMUS
npnbopa nam HapyLweHMsa ero TEXHNYEeCKOro COCTOSHUS.

MpumeuaHune. [lpuBnevyeHMe BHUMAHME NOAb30BaTeNs WAM  aKUEHT Ha 0cobeHHOCTH
MaHUMyNAUMiA, AN9 nNpefoTBpalleHus noBpexaeHus npumbopa WAM HapyWeHUI ero TexXHWYEeCKoro
COCTOSAHUA.

5.2 CumBoOnbl U NpeaynpexaeHna 6e3onacHoOCTyn
Danger: “OnmacHO” - nMoAg4YepKMBaAeT pPUCK HEMEeA/IEHHOro MNOJAYyYeHUs TpaBMbl WK
HenocpeaCTBEHHOW OMNACHOCTU ANS XU3HMW.
Warning: “"BHMMaHuMe” - o03HayaeT, 4YTO OMNaCHOCTb He YrpoXaeT HenocpeacCTBEHHO, HO
HeobxoamMMo cobngaTb OCTOPOXHOCTL U 6bITb NpeaenbHO BHUMATENbHbIM.
Caution: “lNpepocrepexxeHne” - ykasbiBaeT Ha BO3MOXHble MoBpexaeHns npubopa wunm
ApYroro MMyLlecTBa.

5.3 MpaBuna TexHnkn 6e€30NacHOCTN U peKoOMeHAauumn

Ncnonb3ynTe B KadecTBe 3apsaAHOro yCTpoMCTBa TOMIbKO LWITaTHbIM ceTeBOW aganTtep. Ybeautechb B
HOMMHANbHOM 3HAUEHUM HAMNPSXEHUS CEeTU 3NeKTPocHabxeHms (~ 230 B). AKKypaTHO M BHMUMATENIbHO
npoumssoamTe MOACOEAMHEHUNS WM OTKAKYeHUs. He npomsBogmuTe CcoeauHeHue WAn pasbeauHeHue
KOHTPOJIbHbIX BbIBOAOB B MOMEHT MNOAK/IOYEHUS NpMbopa K UCTOYHUKY HanpsXeHus.

CobnioparitTe BCe YCTaHOBJIEHHblE npefenbl M3MEpPEeHMn W HOPMbl BXOAHbIX BennuunH. [Ans
WUCK/TIOYEHN 3SNeKTpPOTpaBM WM  BO3ropaHus cobntogante BCe npeaynpexaeHnus wn  orpaHuyeHus,
0603HaueHHble Ha nNpubope (CUMBOMbI U 3HAKW).

0N UCKIOYEHUS Nopa)keHMs TOKOM Npu noakatodeHmu npubopa K uensMm C HanpshkKeHMeM CBblile
30 B c.Kk.3. BbINOMHANTE cneaytoulee:

e He akcnnyatmpynTe npmbop, ecnu ero Kopnyc pasobpaH UamM KpbllKa NaHenn cHaTa.
e [lepen paboTton ybeautecb, 4UTO M30AAUMSA TECTOBbLIX MNPOBOAOB U MNEPEXOAHUKOB He
noBpexzaeHa.
e He nopasalite Hanps>xeHne 6onblle HOMUHANBHOIO HENOCPEACTBEHHO Ha BXOAHblE pa3beMbl
ocumnnorpada 6es ncnonb3oBaHMs cneumanbHOro genurens:

o cepus AKNN-4125C - 300 Bck3 kaTeropum II;

o cepus AKNMN-4128C - 1000 Bck3 B kateropumn II, 600 Bck3 B kaTeropumn III.
e [pobHUK-gennTenb paccunTaH Ha HanpsXXeHue:
cepusa AKUMN-4125C - 300 Bck3 (B nonoxeHun 1:10, B kaTeropuu II);
cepus AKWUM-4128C - 1000 Bck3 (B nonoxeHwmn 1:10, B kaTeropum II), 600 Bck3 (B
nonoxenun 1:10, B kaTteropuu III.
e He nogasainTe HanpsXXeHue Mexay BXoAaMu MynbTUMETpa U 3eMfien:
cepusa AKNM-4125C - 6onbwe 300 Bck3 B kaT. III n 6onblie 600 Bck3 B kaTeropum 1I;
cepus AKUMN-4128C - 6onblie 600 Bek3 B kaT. III n 6onbwe 1000 Beck3 B kaTeropum I1.
e Wcnonb3ynte npubop M NPOBHMKM K HEMY TONbKO B 3asBAEHHON AN HWUX KaTeropuu
anekTpobe3onacHoCTu.
e W3beraniTe nNpPUKOCHOBEHMSA K OrofIeHHbLIM npoBoAaM W UuenaM. He npukacanTecb K
He3alWMWLEeHHbIM y31aM UK YacTam npmbopa nNpu BKAKYEHHOM BHELHEM HamnpsXeHUu.
e He akcnnyatupyiite npmbop, ecnm OH MUMeeT MNpM3HaKKW MOBPEXAEHUS WIN HeUcrnpaBHOM
paboTbl.
e He akcnnyaTtupyliite Nnpmbop BO B3pbIBOOMNACHOM M BO BJIaXHOW cpeae.
e  XpaHuTe npubop B CYyXOM K YUCTOM MecTe.

o O

o O

5.4 3Haku Ha kopnyce npubopa

& OnacHo ans XKN3HK! @ Knemma 3alWMTHOro 3a3eMsieHuns
BbICOKOBONBTHOE HaMpsiXxeHue (6e3onacHoCTK)

A BHMMaHMe! ObpaTtuTech K ,—)7 Knemma namepuTenbHOro 3a3emMmneHus
PykoBoacTBy

_L_ Knewmma 3asemnenus kopnyca npubopa
(pabouee)
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6 HA3HAYEHME OPIrAHOB YNPABJIEHUA W UHOUKALINU

6.1 [MepeaHssa naHenb

o SHS800X Series
GSIGLENT o Ovestorcops

CHIDC200mVI  CHIDC 200wV Edge
¥

ot Sa 1COMSwe
oc Curr 6 00Mgrs

Puc. 6.1 NepepHana naHenb ocuynnorpadcga-mMmynbTuMerTpa

Ne OnucaHue Ne OnucaHue

1 | KHonKa BKKOYEHUSA NMUTaHus 8 | KHOMKKM HAaCTPONKN peXnMoB 3anycka

2 | KHoMKM ynpasieHns BepTUK. pa3BepTKon 9 | KHOMKM ynpaBneHUs ropn3oHT. pa3BepTKOM
3 | ®yHKUMOHaNbHbIE KHOMKU (2 pexuma) 10 | OyHKUMOHaNbHbIE KHOMKK (1 pexum)

4 | KHonku ynpasneHunst meHo (F1 - F5) 11 | Bxoabl MynbTUMeETpPaA

5 | XXngkokpuctanamyeckmii akpaH

6 | AHanorosble BX0Abl

7 | YHuBepcanbHbI nepekaydaTenb

Puc. 6.2 bokoBasi naHenb ocunnorpada-mysibTuMeTpa
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1. KneMmMbl 3a3eMneHmns / KOMnNeHcaumMm npo6HMKOB
MopgaeT MpAMOYronbHbIN cUrHan amnantygon 0-5 B v yactotom 1 klu, nmpegHasHauyeHHbIW Ans
KOMMeHcaumn npobHUKOB.

2. NHTtepdeinnc USB (Host)
MpegHa3sHayeH Ans nepegayun AaHHbIX HA BHewHUn USB-HakonuTens.

3. NHtepdeiic USB (Device)
MpegHasHayeH a8 yaaneHHoro ynpassaeHmnsa npmbopom npm nomMowm Habopa komaHag SCPI.

4. Pa3beM asis NOAKJIIOYEHUA ajanTtepa NnuTaHus
CeTeBol ajanTep npeAHasHadeH A0S 3apafKuv BCTPOEHHOrO akkyMyngaropa. TpeboBaHus ceTeBoro
nutanusa gna ocuwmnnorpados cepuin AKUM-4125C u AKUIM-4128C: ot 100 go 240 B (yactoTa
nuTtatowen cetn 50/60 u).

&

A WARNING

SHS820X

Puc. 6.3 3apgHasa naHenb ocuunnorpacga-mynbTuMmeTpa

1. Kpbiwika 6aTapeiHOro orceka
2. OnopHas noacTaBKa

MpaBMNbLHO OTpPerynMpynTe ONnOpHYI0 NOACTaBKY ANS CTabuibHOro pasMmeleHunsa ocumnnorpada Ha
NOBEPXHOCTU, @ Takxe Ansg nydwen paboTtbl U HabnwoaeHUS.

3. Pyuka
MpegHa3zHaveHa gns ynobHol nepeHockn npubopa.

6.2 OnucaHuMe KHOMOK Ha NepeaHel NaHenm

6.2.1 OpraHbl ynpaB/leHUA rOpu3OHTaJIbHOW pa3BepTKOM

1
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KHONMKA ropu3OHTaJIbHOIrO CMELUEHMS: HaXaTue KHOMKKM TMpUBOAUT K CMELLEHUIO JIMHUK
pa3BepTKM B FOPU3OHTa/IbHOM HanpaBfieHnn (M3MEHEHNE BPEMEHHOM 3a4€pPXKWU MO OTHOLLUEHUIO K
LEHTPasibHON FOPU3OHTaNbHOW NIMHUKM). [Ns YyCTAHOBKM HY/I€BOr0 3HAUYEHWUS 3a4EPXKU HaXMuTe

+ KHOMKY rOPM30HTa/IbHOrO CMELLEHWS.

KHOnNKka YCTAaHOBKM BpEMEHM pa3BepTKMU: HaXaTue KHOMKM W3MEHSEeT 3HayeHue
koadduumneHTa passepTku. Mpn UaMeHeHUn KoadduUMEHTa pas3BepTKU OCLMNIONPaMMbl CO BCEX
KaHanoB 6yayT oTob6paxaTbCs B PacLUMPEHHOM M/IM CKATOM OKHE, W, COOTBETCTBEHHO, U3MEHUTCH
WHAMKaTOp BPEMEHU pa3BepPTKN B BEPXHEN NEBOMN YacTu aucnnes ocunnnorpada.

6.2.2 OpraHbl ynpaB/leHUAa BepTUKaJIbHOW pa3BepTKOM

CH1

: KHONKK aHanorosebiX BXOAHbIX KaHanoB. KaHasnbl NpoMapKMpoOBaHbl pa3HbIMKU LBETaMU,
KOTOPpblE TaKXe NCNOJIb3YHKTCA ANnA ob6o3HaveHuns COOTBETCTBYHOLWMNX ocUuMnnorpaMm Ha gucnrniee.
KHONMKa BepTUKaANbHOIOoO CMELYEeHUS: HaXaTue KHOMKUM MNpuMBOAUT K CMEWEHU JIMHUK
pa3BepTKM B BePTUKAJSIbHOM HanpasfeHun. [Ona yYyCTaHOBKM HYJIEBOr0 3HA4YeHUs 3afepXKu

Shift

HaXxmMuTe - + KHOMKY FOPU30OHTasIbHOro CMelleHus (JIMHUS pa3BepTKU YCTaHaBIMBAETCS B
LLeHTp 3KpaHa).

KHonka ycTtaHOBKM KO3 PULMNEHTA OTKJIOHEHMS: HaXaTue KHOMKWU yMeHbllaeT/yBennuneaeT
mMacwTab. MNMpu nameHeHnn KosdbduuUMeHTa OTKIIOHEHUS aMNInTyaa curHana 6yaet ysenmumBaTbCs
WIN yMeHblaTbCsd, a MHdopMauua o MacwTtabe B OKHE HACTPOMKW KaHana 6yaeTr MeHATbcs
COOTBETCTBYOWMM 06pasom.

6.2.3 OpraHbl ynpaB/leHUA CUHXPOHU3aLuuen

Y s
Trigger
. Setup
Ha)XaTne KHOMKW BbIBOAUT MEHIO YMpaB/leHUa pexmMaMm CUHXPOHU3aAUUN.

Ocuunnorpad npegocTaBnsgeT MHOXECTBO paclUMpEHHbIX MYHKLMIA 3anycka.

Trigger
Level

HaXXMUTE KHOMKY, a 3aTeM MWCMNoJib3yhTe YHUBEpPCaNbHbIN MepekyaTenb A1
M3MEHEHUS YPOBHS 3anycka. HaxaTuMe Ha UeHTpanbHYl 4acTb nepeksyaTenss npousBoanT
aBTOMaTUYECKYI YCTAHOBKY YPOBHSI CUHXPOHM3aLUMN Ha LEeHTP CcMrHana.
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1.

2,

3.

4.

6.2.4 OpraHbl ynpasJsieHUs1 3aNyCKOM pa3BepTKu

Ha)xaTUe Ha KHOMKYy MpuBOAUT K 3anycKy WM OCTaHOBKe npouecca cbopa
MHOpMaunm o BXOAHOM curHasne. MNpu aktnemsaumm pexunma cbopa nHbopmaumm knasuwa éyaer
NOACBEYMBATLCS >KEeNTbiIM LBETOM, MNpW OCTaHOBKE - KpacHbiM uBeToM. Ecnm ocumnnorpad
OCTaHOBNEH, TO chneaywwun cbop wuHdbOpMaumm O BXOAHOM CUrHaNe HaA4YHETCS TOAbKO Mpu
CcnefyoLWeM 3anycke JIMHUM pa3BepPTKU.

: KHOMKa aBTOMaTM4YeCKOro noucka CuMrHasaa u ycTaHOBKM OMTUMasbHOro pasmepa
n3obpaxxeHns Ha aKpaHe.

HaxaTme KHOMkKW cbpacbiBaeT HacTpoOMKM ocuumnnorpada K nonb3oBaTeslbCKUM MO
YMOJTYaHMUIO.

6.2.5 YHuBepcanbHbI¥A NepeknvaTenb

PerynmpoBka sipKOCTH Jslyua
(ﬁiébia} )

| Persist

HaxmuTe KHOMKY ; HaXXmMmTe nporpaMmHyto knasumwy Cnepn. CrpaHuua, 4T0b6bI
nepenTn Ha BTOPYH CTpaHULy YHKLMOHANBHONO MEHI0 DKPaH; HaXXMUTe NPOrpamMMHYHO KnasuLly
Apk. Jlyya n 3aTeM WCNOMb3yWTE YHWUBEpPCAsbHbIM MepeknyaTenb ANs HacTPOMKU SPKOCTU
CBeYeHMUSs ANHUM fyya.

Bbi6op Heo6xoaMMOro nogMeHI0

Mpn paboTe c MeH HaxMmuTe N6y DYHKUMOHANbHYIO KaBulY M NOBEPHUTE YHUBEPCAsIbHbIN
nepeknto4vaTtenb Ans Bbibopa HeO06X0AMMOro NMOAMEHI0, @ 3aTeM HaXMUTe Ha LeHTpanbHYyl 4acTb
nepeknto4vaTtens, 4tobbl NoaTBEPAUTL BLIGOP.

YcTraHOBKa napaMeTpoB

Mocne BbI6opa HeobxoAMMOro napameTpa, BpallanTe YHMBEpCasnabHbIM nepeknyatens Ans
YCTaHOBKKM TpebyeMoro 3Ha4yeHus.

Bbi6op ¢aiina, aupekropuu, BBoa MMeHu cdaina

Mocne Bxoma B aMNoOBYKD CUCTEMY, BpawamTe YHUBEpPCasbHbIN perynsaTop Ansa Bbibopa
Tpebyemoro daiina waun gupektopuun. lpu BBOAE WMMeHM aiina, BpawanTe yHUBEpPCanbHbIN
perynsatop Ans Bbibopa HY>XXHOM0 CMMBO/A, @ 3aTeM HaXXMUTE LeHTpasibHY0 YacTb nepekatodaTens,
yTob6bI NOATBEPAMTL BbIGOP.

6.2.6 TlMpoume KNaBuLIMN
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Scope

i

HaXMUTE KHOMKY, yTObbl BOWTWU B pexnm ocu,mnnorpad)a. HaXXmMuTe KHOMKMU

Shift

’ yTOo6bl BONTM B MeHi0o NMonckoBas MaluiMHa.

Meter

]

. HaXMUTE KHOMKY, 4YTo6bl BOWTM B PEXWM MySbTUMETpa. HaXMuTe KHOMKK

=

u , 4Tobbl BOMTM B pexmMm HISTORY - coxpaHeHue C BPEMEHHbIMMU
MeTkamu nocnegHux 80.000 ocumnnorpamm.

Recorder

i

! HaXMWUTe KHOMKY, 4Tobbl BOWTW B peXuM perucrpatopa. Haxmute KHOMKM
snmJ
7 , UTO6bI BONTM B pexum YnpaBneHus (Hasurauusa). MNogaepxuvsatotcs

TpU TMNa HaBUraunu: NO BpEMeHU, N0 HaNAEeHHOMY CObUTUIO, MO UCTOPUMN.

Measure

HaXkaTue KHOMKWU BKJ/HOYAET/BbIK/IIOYAET MEHH VI3MepeHVII7I. HaxXMuTe KHOMKWU

Shift

" , UTO6bl BONTU B peXUM MaTEMaTUYECKUX PYHKLWUNA.

HaXXMUTe KHOMKY, 4YTOb6bl OTKPbITb MEHIO YynpaBfieHus Kypcopamu. Haxmute

Shift

KHOMKM n , yTObbI OTKPbITb MeHI0 ynpasneHus
3anncblo/BOCNpousBeseHNEM Npoduien n ocUnINOrpamm.

Print

HaXMUTE KHOMKY, yTobbl CpoenaTb CKPUHLWIOT, M COXpPaHUTb €ro Ha BHEWHEM

HocuTene. NoaaepxuBaemble popMaThbl BKAOYAOT .bmp/.jpg/.png. HaxxMuTe KHOMNKK n

Print

i

, UTO6blI BOMTW B peXMM AEKOAMPOBAHUSA AAHHbIX MocsenoBaTenbHbIX npoTtokonos 12C,
SPI, UART, CAN, LIN.
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i,
| Menu
| On/Off

HaXMUTE KHOMKY yTO6bI BKJIHOYNTL/BbIK/OUNTD 0To6pa>|<eHV|e MEHI0 Ha 3KpaHe

Shift

—_—
| Menu
On/Off

ocumnnorpada. Haxmmre KHOMKMK n , UTO6blI BOMTM B MEHIO Bbl30Ba/3anmcu
OMOPHbIX OCLWIIOrPaMM.

. HaXaTune KHOMKW npomn3BognT OYUTCKY AaHHbIX, B YaCTHOCTU CTaTUCTUKY M3M€p€HVIVI

Shift

—Crlearb
M nocnecsevyeHne. Haxmmte KHOMKKU G yTO6bl BOMTU B PEXWUM BblAENEHMSA OKHA
ONA PACTSXKKM.

———

! HAXXMUTE KHOMKY, YTo6bl BOWTM B MEHIO ynpasrsieHus cb6opoM uMHdopmaumn (onvHa
namsaTun, BUA UHTEPNONALUMN, CErMEHTUPOBaHHAasA pa3BepTKa).

(Display

| Persist

Ha)xaTMe KHOMKW BbIBOAUT MEHIK YNpaBNeHUS pexuMaMnm 3KpaHa (pexuMmbl
oTobpaxeHus, uBeTornepenava, TUN CETKM W np.). [NOBTOpHOE HaxkaTue aKTUBUPYET (QYHKUMUIO
MocnecBeueHune.

HaXkaTMe KHOMKW BbIBOAMUT MEHK YTUAWUT (neyaTb, TamMmep, A3blK, KanmbpoBkKa,
OOMNYCKOBbIN KOHTPOJb U Np).

6.3 BcTpoeHHas cnpaska (Momouwb)

Ocumnnnorpadbl cepun AKUM-4125C/ AKUM-4128C copepXaT BCTPOEHHYH CUCTEMY KOHTEKCTHO-
cnpaBo4vHoM MHpopmauunm (Help). MNonb3oBaTenb MOXET MOAYy4YUTb AOCTYn K cripaBke B Nboe Bpems
paboTbl ¢ NpnbopoMm.

Ons nonyyeHus cnpaBoyHOM MHMOpMaumm HeobxoamMo 3axkaTb fobyro KHOMKY ocuunnorpada Ha
2 cekyHabl. Ha »3kpaHe o0TO6pa3nTCd KOHTEKCTHas CrpaBka MO HaXxaToW KHOMKe, onucaHue ee
(dYHKUMOHANbHbLIX BO3MOXHOCTel. Ecnu paHHas onepauus 6bina npousBeaeHa C OAHOM M3 KHOMOK
yrnpaBieHns MeHto, TO Ha aKpaH byaeT BbiBegeHa MHGopMauus no BbiIbpaHHOMY B A@HHbI MOMEHT MyHKTY
MeHI0.
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SIGLENT[figdM:200us/ Delay:0.00s f = 1.00000kHz 11T}
i 20210714 17:41:55 ‘

ponents of the input

he input signal

Coupling BW Limit Adjust
DC Full Coarse

Puc. 6-5 Npumep oTtobparxeHus cnpaBo4yHOi nHdopMmayuum

6.4 O0630p Nonb3oBaTeNbCKOro MHTEepdeiica

© O [ 6) 7

S|G&NT£M:2OOUSF Delay:0.00s f= 1.00000kHz
6 2021-08-04 18:23:37

>Q «©

Coupling BW Limit Adjust
DC Full Co:srse

Puc. 6-6 OkHo ocuunnorpada cepuin AKUMN-4125C/ AKNMN-4128C

1. Jlorotn npom3BoauTens.

AKWUN ™ Toprosas Mapka, 3apeructpypoBaHHas YyCTaHOBJIEHHbIM MOPSAKOM W MnpuHagaexatlias
AO "MpunCT".

2. NHpgukaTtop oTo6pakeHusi COCTOSIHUA CXE€Mbl CUHXPOHMU3aLnK.
BapunaHTbl cocTtosiHuii: Ready (roToBHOCTb K 3anycky), Auto (aBTokonebaTtenbHbin pexunm), Stop

(ocTtaHoBka pa3BepTkn), Arm (aBapusa), Trig'd (TakTMpoBaHue pa3BepTkn), Roll (pexum
camonucua).

3. 3HaueHue ko3 PULMEeHTa pa3sBEepPTKH.
YKka3biBaeT LUeHYy JaeneHuns no ropusoHTann (Bpems/OEN). Ona wn3MeHeHns koadduumneHTa

pa3BepTkn HeobxoanmMo mcnosibzoBaTb KHOMKKM yCTaHOBKM BpeMEeHW pa3BepTKU. BO3MOXHbIN
AnanasoH yCTaHOBKM 3HayeHumi: ot 1,0 Hc go 100 c.

21



3HaueHue 3aAepiXXKMU 3anycka pa3BepTKHu.

MonspHOCTb BENIMUMHBLI 3a[EPXKN ONpeaenseT MOMEHT 3arnycka pa3BepTku. [lonoxutenbHoe
3Ha4YeHMe COOTBETCTBYET peXWMy npeAlanycka pa3BepTKWU, OTpuUaATENbHOE 3HAYEHUE — peXumMy
nocnesanycka.

MeTKa TOUKM 3anycka pa3BepTKu.

YKa3sbIlBaeT NONOXKEHME TOYKWN 3anycka Ha ocuunnorpamme.

UHankaTop YyacToTOMEepa aKTMBHOIO KaHana.

ABTOMaTU4YeCKOE U3MEPEHME YacTOThbl MO KaHany-UCTOYHMKY CUIrHana CUHXpPOHM3aLMN.

YpoBeHb 3apsaa 6arapen.

AaTta / Bpems.

MeTKa ypoBHS 3anyCcKa pa3BepTKM.

MonoxeHne METKM COOTBETCTBYET 3HAUYEHUIO YPOBHS 3amnycka. [Juana3oH nepeMelleHns MeTku =+
4,5 pneneHnst OTHOCUTENIbBHO LEHTpPanbHOM FOPU30OHTaNIbHOM NUHUWU. LIBET MEeTKM COOTBETCTBYET
LBETY KaHana-ucToYyHuUKa curHasa CMHXpOHM3aLUun.

10.UHaukaTop AY yCcTpoicTBa.

- MHAnKaTop noakntyeHHoro USB aucka.

11.MapameTpbl c60pa nHdpopmayum.

OTob6paxatoTcsa Tekylme 3Ha4YeHus 4acToThbl AUCKpeTnsaunm (Sa) u AnnHbI UCNOSb3yeMON NaMaTu
(Curr).

12.MapameTpbl CXeMbl CUHXPOHMU3aLUM.

LiBeT napaMeTpoOB COOTBETCTBYET LBETY KaHasa-NCTOYHUKA CUrHaNa CUHXPOHU3ALMNN.

Edge
CH1

- MHOMKATOp 3aMnycKallwero nepenaga CUHXpouMmnysbca (Ha pUCYHKe — MO HapacTarwemy
(POHTY);

- MHAMKATOP BMAA CBA3W MO BXOA4Y CXEMbl CUHXPOHM3auUMK (Ha PUCYHKE — MO MOCTOSIHHOMY
TOKY, OTKpPbITbIA BXOA4).

- MHOMKATOp BUAA CUHXPOHM3aUUM (Ha pUCYHKe — Mo DpPoHTY);

- UHOMKATOP UCTOYHMKA CMHXpPOCUIHana (Ha pucyHke — oT kaHana 1);

13.MapamMeTpbl aKTUBHOro KaHana.

DC - MHAMKaTOp BMAa cBsA3M no Bxoady kaHana (DC/oTkpbiThin BXxod, AC/3akpbiTbli BXOA,
GND/BxoA4 3a3eMsieH);

: - MHOWUKATOP 3HadyeHus KoadduUMEHTa OTKIOHEHMUS. ONns M3MeHeHus KoadduumeHTa
OTKJIOHEHMS HEo6Xx0AMMO Mcnonb3oBaTb KHOMKY yCTaHOBKU KO3 (PULIMEeHTa OTK/IOHEHMUS.

14.MeTKa KaHana.

PasnnuyHble KaHanbl U COOTBETCTBYHOLWME MM OCLMIJIOrPaMMbl MapKUPYKTCA METKaMuW pasHoro
LBETA.

15.MeHI0 aKTUBHOIO pe>XMMa HAaCTPOMKM U ynpaBJ/ieHUS.

[ns nepexoaa no AepeBy MeHIO BHU3, HaXXaTb KHOMKY MOA COOTBETCTBYIOLLEN OMUMNEN.
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7 NOoAroToBKA OCLUUNNIOINPA®A K PABOTE

7.1 O6uwme yKka3zaHMA NO 3KCMJlyaTauum

Mpun Hebonbwmx KonebaHuax TemnepaTyp B CKAaACKMX M pabounx nomeweHUsx, noslyyeHHble Co
cknapa npubopbl HeE06X0AMMO BblaepXaTb HE MeHee ABYX YaCOB B HOPMaJibHbIX YC/I0BUSX B YNaKoOBKe.

Mpu nonyuyeHun ocumnnorpada npoBepbTe KOMMAEKTHOCTb Npubopa B cooTBeTcTBmM C TO.

MoBTOPHYIO YNakoBKYy Npomn3BoauTe Npu nepeso3ke npmbopa B npeaenax npeanpuatms n BHE ero.

Mepen ynakoBKOW B YKNAAOYHYH KOpPOBKY npoBepbTe KOMMIEKTHOCTb B cooTBeTcTBuM c TO,
npubop n 3UIM npoTpuTe OT MNblM, 3aBEpPHUTE BO BNaroycronumByto bGymary mnm naket. [locne atoro
npubop ynakymte B yKNaA04YHYO KOPObOKY.

7.2 PacnakoBkKa ocuyunnorpada
Ocuunnnorpad oTnpaBnasieTcsas noTpebuTento 3aBoAOM TMOC/e TOro, Kak MOJIHOCTbIO OCMOTPEH W
npoeepeH. [llocne ero nNony4yYeHUs HEMeASIeHHO pacrnakyihTe U ocMoTpuTe ocuunsorpad Ha npeamer
NOBpEXAEHUN, KOTOPblE MO NMPOU3ONTU BO BpeMsl TpaHCNopTUpoBaHus. Ecnn obHapyxeHa kakas-1m6o
HEeMUCNpaBHOCTb, HEMEAJIEHHO MOCTaBbTE B M3BECTHOCTb AWsepa.

7.3 YcraHoBKa npubopa Ha pabouem mecTte

MpoTpute nNpmubop 4YMCTON Cyxon candeTkonm nepen ycCTaHOBKOM ero Ha pabouyee MecTto. [ns
yaobcTBa ycTaHOBKM nNpmnbopa Ha paboyem cTone Ha 3a4Hen YyacTu Kopnyca MMeeTcs onopHas noacraBka.

Mpnbop paccumTaH Ha NPUHYAUTE/IbHOE OXJ1aXAEeHMe BEHTUNSTOPOM 4epe3 BEHTUISUMOHHbIe
oTBepcTmsi. Heobxoammo obecneunTb 6ecnpensaTCTBEHHbIA MPUTOK BO34yXa 4Yepe3 BEHTUISILMOHHbIE
otBepcTtms LU30. [ns aTOoro 3a3op Mexay CTEHKOM M KopnycoM rnpubopa no BCEMY NEPUMETPY AOJIKEH
6bITb He MeHee 10 cM. He 3acnoHsanTe BEeHTUASUMOHHbIE oTBepcTma LI30.

He ponyckante nonagaHus WHOPOAHbLIX npeaMeToB BHYTpb W30 uepe3s BEHTUASILUMOHHbIE
OTBEPCTMSA U T.M.

7.4 MopksoueHMue K nuTalowein cetn
Mpubop cHabxxeH KOMMNEKTOM nuTakuwero Kkabens. BXxogHOM pa3beM MUTaHUS MEepeMeHHOro Toka
pa3MelleH HenocpeacTBEHHO Ha Koprnyce npubopa. B uenax 3awmTbl OT MOpa)XeHWsi TOKOM, LITeKep
nUTaHus foskeH 6biTb NOAKMIOYEH K PO3ETKE, MMEIOLWEN 3a3eMSAIOWMN KOHTaKT.
Pasmewenme LU30 gonxHO obecneunBaTb 6eCnpensTCTBEHHbINM AOCTYM K PO3ETKE NMUTAHUA.

7.5 YcnoBus a3Kkcnnyatauum
MpeaencHbIM Anana3oH pabounx TemnepaTyp Ans atoro npmbopa — ot 0° C go + 40° C. Pabora c
npnbopoM BHe 3TUX MpenesioB MOXET NPUBECTU K BbIXoA4y W3 CTpos. He mcnonbaynte npnbop B MecTax,
roe CywecTtByeT CWIbHOE MarHUTHOE WM 3NeKTpuyeckoe none. Takme Mnons MOryT HapywuTb
AOCTOBEPHOCTb U3MEepPEHUN.

7.6 BknioueHue npubopa
Bkntounte nutaHune npubopa, HaxkaB KHOMKY B NIEBOM HWXHeM yray npubopa Ha nepeaHen
naHenn. Bo BpeMa npouecca 3anycka, ocuunnorpad BbINOAHUT CEPUD CaMOMpPOBEPOK, nocne
3aBeplleHns KoTopon oTobpasutca 3kpaH npuseTcTBudA. Haxmute kHonky Default ana Bbibopa
Ha4yanbHbIX YCTAHOBOK.

7.7 Onpo6osaHue ocuunnorpada

MoakntounTe NpOBHUK K pasbeMy kaHana 1 ocuwunnorpada. [na 3TOro COBMECTUTb MOJSIOXEHUE
BbICTYNnoB Ha pa3beMe BNC KAH 1/CH 1 ocumnnorpada c nasamMmnm kabenbHoro pasbema MNpobHuMKa,
BCTaBWUTb pa3beM NpobHuka B pasbeM ocumnnorpada n NoBepHyTb 3aMOK pa3beMa NpobHWKa Brpaso A0
wenyka. lMoaKnunMTb KOHTAKT 3a3eMeHUs U HaKOHEYHWUK MpobHMKa K COOTBETCTBYKOLLMM KOHTaKTaM
Bbixoga Kanu6partop Ha 60koBol naHenn ocumnnorpada.

Haxxatb kHonky Auto Setup Ha nepepHel naHenn. Yepes HECKONbKO CEKYHZ Ha 3KpaHe A0JIKeH
oTobpasntca meaHap (okono 1 kly, 5 Bnuk-nuk). MosBTOpUTb Npoueaypy Ans KaHana 2.
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SIGLENT THigdiM:500us! Delay:0.00s f = 1.00000kHz [111 }
b &

PN AR ANAAWARY 00 Eeeies 000 e (S

Puc. 7-1 Onpo6oBaHue ocumnnorpadcga

7.8 KomneHcauusi npo6bHukKoOB

BbINOAHMTL KOMMNEeHcauuto npobHMKa ANsS COOTBETCTBMS €ro eMKOCTM MapaMeTpaM BXOAHOro
KaHana. DTy npoueaypy HYXHO NMpoBOAUTb BCSAKMI pa3 NMpu NMepBoM MoakaoyeHnn npobHuka K nrbomy
BXOAHOMY KaHany.

MoaknounTb NpPOBHMK K pasbeMy KaHana 1 ocuwmnnorpada u yCTaHOBWUTb nepeksto4vaTesb Ha
npobHunke B nonoxeHne 10X. Ecnm Bbl CNonb3yeTe HacaaKy KPHYOK HaKOHEYHWKa NpobHuka, ybeantech
B HAAEXHOCTM KOHTaKTa W MJOTHOCTU ero nocagku. MoakNUUTb KOHTaKT 3a3eMIeHUs M HAKOHEUYHWK
npobHMKa K COOTBETCTBYHOLMM KOHTakTaM Bbixoga Kanu6partop (Cal). HaxaTtb kHonky Auto Setup Ha
nepeaHen naHenn. Yepes HeECKONbKO CEKYHA Ha 3KpaHe agonxkeH oTobpasmtcs mMeaHap (okono 1 klu, 5
Brink-nuk).

Puc. 7-2 Bbixoa kanubparopa

dopMa curHana gos1kHa COOTBETCTBOBATb NpUBEAEHHbIM HUXE.

HepokoMneHcauma HopManbHasa koMneHcauunda lNepekoMneHcaumnsa

Mpn HeobxoAMMOCTU, WCNONb3YS HEMETa/UIMYECKUIA MHCTPYMEHT, BpalleHMEM MNOACTPOEYHOro
KOHAeHcaTopa npobHuka pobentecb Haubonee npaBwunbHOro wm3obpaxkeHUs MeaHapa Ha 3KpaHe
ocumnnorpada.
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8 OPrAHblI YNPABJIEHUA KAHAJIA BEPTUKAJIbHOINO OTKJIOHEHUA

8.1 BknrouyeHue KaHana
BepTukanbHas perynmpoBka SBNSeTCA OAHOKAHaNbHOW, TO €CTb KaXAbli U3 KaHasnoB uMeeT
He3aBUCUMble OpraHbl ynpasJieHus.
Ona oTobpaxeHus Ha aKpaHe ocuuinorpammel ¢ Bxoga KaHana 1 Heobxogmnmo:
1. MoaknounTb ocumnnorpaduyeckuin NpobHmMk nnm kabeno BNC k aHanorosomy Bxoay KAH
1;
2. HaxaTb kHoNKy 1 Ha nepegHen naHenu ocuunnorpada.
3. KHonka kaHana [o/XHa NnoACBEeTUTCH, Ha 3KpaHe ocumnnorpada otobpasutcsa curHana c
KaHana 1.
Mpn akTMBauuM KaHana Ha 3KpaHe ocuumnnorpada oTobpaxaerca (yHKUMOHANbHOE MEHK U
MKOHKA C TEKYLWMMWN NapaMeTpamMn akTMBHOIO KaHana, B HMXXHEN 4acTu aKpaHa.
Mocne BKAKYEHMS KaHana nMnoJjb30BaTe/lb MOXET BbINO/HWUTL  HACTPOMKWM  pasBepTKy,
KoadduuneHTa OTKJIIOHEHMS U BblbpaTb CXEMY CUMHXPOHM3auMM pAa8 3axBaTta W ONTUMAsIbHOro
oTobpaxkeHus BXxoasilwero cmrHana.

MpumMmevyaHue: aANg OTK/IKOYEHUS KaHana, MNOBTOPHO HaXaTb KHOMKY KaHana Ha nepe,u,Heﬁ
naHenn.

8.2 WN3MeHeHue ko3 dULNEHTa OTK/IOHEHUS

N3MeHeHne Ko3addunumeHTa OTKIOHEHUS (BEPTUKANbHOW YyBCTBUTESIbBHOCTU) OCYLLUECTBNSETCH
npn nomown KHONKKM ycTaHOBKM KO3ddULMEHTa OTKJIOHEHUSN, TeKkyllee 3HadeHne KoadduumneHTa
OTK/IOHEHWS oTobpakaeTcs Ha MKOHKe napaMeTpoB aKTUBHOIo KaHana.

Ona nameHeHns koadduuneHTa OTKIIOHEHMS HeobxoaMMO:

1. HaxxaTb KHOMKY akTueBauum KaHana 1 unm 2 Ha nepeaHen naHenu ocumnnorpada;
2. B oTkpbiBweMcs dyHKUMOHanbHOM MeHio BbibpaTb Adjust/PerynupoBka ans Bbibopa
pexunme Coarse/Ipy6ou nnm Fine/TouyHOM yCTaHOBKMU:
e B pexume 'pybon ycTaHOBKW, U3MEHEHUE KO3 PUUMEHTA OTK/IOHEHUS MPOUCXOANUT
c warom 1-2-5: 2 mB/nen, 5 mB/nen, 10 mB/nen ...10 B/nen;
e B pexume ToO4HOW YyCTaAHOBKM, BbIMOSIHAET MJABHOE W3MeHeHue KoadduunmeHTa
OTK/IOHEHUSA. B gaHHOM pexuMe MOXHO 3aJaTb TOYHOE 3HayeHue, Hanpumep: 2
B/nen, 1.98 B/nen, 1.96 B/nen, 1.94 B/nen ...1 B/nen.
3. Haxunmante KHONKy ycTaHOBKM KkKO3(ddULUMEHTA OTKJIOHEHMS [/19 YCTaHOBKU
Heobxoammoro MacwTaba nsobpaxeHusa curHana.

B HumxHeln 4acTm sKkpaHa oTobpaxkaeTcs WMKOHKA C TeKyWwMMM napamMeTpaMn KaHana, cpeau
KOTOpbIX KO3dUUMEHT OTKNOHEHUs. [uanas3oH peryavpoBkuM KoOddduUMEHTa HanpsMyl CBsA3aH C
YCTQHOB/IEHHbIM KO3 dDUUNMEHTOM ocnabneHns npobHuka, Mo yMon4YaHUK 3HayeHume KoadduumeHTa
ycTaHoBneHo 1X. [nana3oH BO3MOXHbIX 3HAa4YeHUN KoadduumeHTa OTKIIOHeHMs: oT 2 MB/pen mo 100
B/nen.

8.3 PerynupoBka cMeLleHUnA

KHonka BepTUKaNnbHOro CMeLWeHUA MNO03BOJSET nepemewartb OCUMAAorpaMMy curHana no
BEpTUKanNM, n 3T0 nepeMmeleHme kanubposaHo. Mapkep YpOBHS 3eMAM Ha JIEBOWM CTOpPOHE 3KpaHa
nepeMellaeTcsd B COOTBETCTBMW C HaxaTueM KHOMKW. [na BO3BpaTa K HY/NE€BOMY CMELLEeHMUIO JIMHWUKU
pa3BepTKM HaxaTb OAHOBpeMeHHO Ha KHONKy BepTukanbHOro cmeuweHusa u Shift, npn s1OM
nonoXxeHme ocuunnnorpaMmMmbl MFTHOBEHHO BEPHETCA K HYJHO. oT0T peEXNM YCKOPEHHOINo nepeknyeHuns
0cobeHHO noneseH, Korga MosaoXeHWe OCUMANOorpaMMbl HAaXOAUTCSA AaNieKo 3a 3KpaHoM, n Heobxoammo
HEMea/IEHHO BEPHYTb €ro K LleHTPY 3KpaHa.

B Tabnnue Hmxe npuBeaeHa nHdbopMauma 0 BO3MOXHOM AMana3oHe BEPTUKASIbHOIo CMeLleHns B
3aBUCUMMOCTM OT YCTaHOBJ/IEHHOIo KO3d@UuUMEHTa OTKIOHEHUS.

Ko3ad. oTK/IOHEHUNA BepTukanbHoe cMeulleHune
2 MmB/pen ~ 296 mB/pen +5B

302 mB/pnen ~ 7,5 B/nen +80 B

7,6 B/aen ~ 100 B/pen +400 B

8.4 Cssa3b kKaHana no Bxopay
B meHlo ocumnnorpada Bo3MOXeH BbIOOp OAHOro M3 Tpex COCTOSHWMW CBS3M KaHanl Mo BXO4Y -
AC, DC n 3eMmns.

e AC - bnokupyetcs cocTasnsoLly0 NOCTOSHHONO TOKa BO BXOAHOM curHane. Ecnun Ha Bxoj
ocumnnorpada nocTynaeT CUrHana C MNOCTOSHHOM COCTaBnsiowen, TO MCMNofb30BaHue
pexunma cBsasn AC NO3BONASIET UCKAKUYUTb 3TY COCTABSAOLYIO U3 CUrHana.

e DC - lNponyckatoTcsa obe cocTasasitowme n noct. 1 Nepem. Toka BXOAHOro CurHana.

25



e 3emna/GND - Otko4aeT BXOAHOM CUrHan OT BxoAa ocuuanorpada m 3aMblkaeT BXOA
ocumnnorpada Ha kopnyc npubopa.

Ons Bbibopa cBA3M KaHana Heo6XoAMMO HaxaTb KHOMKY KaHana 1 uan 2, B OTKPbIBLUEMCS MEH0
BblibpaTh Coupling/CBa3b Bx. HaXaB COOTBETCTBYIOLLYIO KHOMKY yrNpaB/ieHMUsl MeHl. 3aTeM MNOBEpPHYTb
YHuBepcanbHbIA NepeknvaTenb 415 Bbibopa TMMNa cBA3n KaHana. Mo ymon4daHuio BbibpaH Tvn DC.

Takxe, pnna Bblbopa CBS3M BX04A, MOXHO HaXwuMaTb KHOMKY  yMNpaB/i€HWS  MEHH
Coupling/CBsa3b BX. Ans UMKINYHOIO NepeK/IYEHUsST pexnma.

8.5 Bbi60op orpaHnuYeHMs NoJioCbl NPONyCKaHUsA
BktoueHMe orpaHuMyeHms MNosiocbl NMPOMNyCKaHWUS MO3BONSIET YMEHbLWUTb OTobpa)kaemble LyMbl
curHana. [aHHasa dyHkums 6yaeT nonesHa, Hanpumep, Npu UCCAefoBaHMU UMMYAbCHOMO CUrHana c
BbICOKOW 4acToTol KonebaHuii.
e [lpun OTKAOYEHUN OrpaHUYEHUS MONOChbl NponyckaHus, BbibpaH NyHKT Full/MonHaa MN/N,
Ha KaHan 6yayT NocTynaTb BbICOKOYACTOTHbIE KOMIMOHEHTbI NCCNeAYyeMOro cMrHana.
e [lpn  BK/IIOYEHMM  OrFPaHMYEHUS  NOSOCbl  MpPOMycKaHus, BblbpaH nyHKT 20M,
BbICOKOYACTOTHbIE KOMMOHEHTbI Bbiwe 20 MIy, 6yayT nogaBneHbl.
Ons Bbibopa orpaHM4YeHns NosoChl NMPONycKkaHns HeobXoAMMO Ha)kaTb KHOMKY KaHana 1 wan 2,
3aTeM HaXkxaTb NporpaMMHyto knasmwy BW Limit, u B oTkpbiBlweMcss MeHo BbibpaTb Full/MonHaa M/N
unn 20M. Mo yMOn4YaHWIO YCTaHOBJIEHA MNOJSIHAs Mosioca nponyckaHus. MNpu BKAKOYEHUM OrpaHUYeHuns
NOS0ChI MPOMYCKaHUA B HMXKHEWN 4YacTW 3KpaHa B NapaMeTpax KaHana otobpaxaetcs 3Hak B.

8.6 Bbi6op ko3 PuUMEeHTa aeneHna NpobHukKa

Bbibop koadppuLmMeHTa aeneHns BHewHero npobHnka HeobxoamMMm A5t 0TObpaxXeHUs KOPPEKTHOro
pe3ynbTaTa aBTOMaTUYECKUX UM KYPCOPHbLIX N3MEPEHUIA.

Onsa Bbibopa koadduumeHTa AeneHns BHELWHero npobHmka Heob6xoaMMO HaXaTb KHOMKY KaHana
1 nan 2, 3aTteM HaxaTb nporpammHyio knasuwy Probe/Oenutenb, Mnocie 4yero BOCMNO/b30BaTbCA
YHuBepcasbHbIM nepekao4varteneMm Ans Bblbopa 3HadeHUs kosdPuuUMeHTa AefNleHUMsS UM HaXaTb Ha
LEeHTpasibHYIO YacTb Nepekayatens 418 NoATBEPXKAEHUS.

Takxe, Ang Bblbopa 3HayeHUs Ko3pdUUMEHTa [eneHus, MOXHO HaXuMmaTb MpPOrpaMmMHyto
knasnwy Probe/Aenutenb AN UMKIUYHOIO NepeklioveHUs pexuma.

Tabnuua Huxe oTobpaxaeT kKoadbduumeHT ocnabneHns NpobHMKa B 3aBMCUMOCTU OT Bbl6paHHOro
MYHKTa MEHIO.

MeHIO Koad. ocnabnenus
0.1X 0.1:1

0.2X 0.2:1

0.5X 0.5:1

1X 1:1

2X 2:1

5000X 5000:1

10000X 10000:1

Custom 1000000:1 ~ 0.000001:1

MOXHO TakXe HacTpouTb KOIhDPUUNEHT aeneHns npobHuKa nHaMBMAyasbHO. 19 3TOro HaxmuTe
nporpamMmHyto knasuwy Probe/Oenutenb, Bbibepnte Custom, nocne 4yero HaxmuTe MNPOrpaMMHyIo
knasuwy Custom, 4yT06bI BbIOpaTb OAMH U3 pexXuMMoB HacTponku: Custom (rpy6o) wunm Custom Fine
(TouHo).

8.7 Bbi6op eAMHULbI U3MEPEHUS BEpPTUKANIbHOW LUKaJbl.
B MeHt0 npnbopa MOXHO BbibpaTb eAMHULbI U3MEPEHUS aMNAUTYAbl BXOAHOro curHana, B wam A.
Mpn nepexknoyYeHNU eauHULbI U3MEpeHWUsi, aBTOMAaTU4YeCKM MepeksryaeTca eanHuua W3MepeHus B
napameTpax KaHana.
Ona nameHeHus eaHULbI U3MEPEHUs aMNanTyAbl BXOAHOIO CUrHana Heobxoammo:
1. HaxaTb KHOMKY aKkTMBauuu kaHana 1 wam 2 Ha nepeaHer naHenu ocunnnorpada;
2. B oTkpbiBlWEMcs dyHKLMOHaNbHOM MeHo BbibpaTh Next Page/Cnepn Ctp Ansa nepexona Ha
CNneayowy CTpaHULy MeHIo.
3. HaxaTb nporpaMMHy0 KnaBully yrnpaeneHus MeH ans Bblbopa nyHkTta Unit/EaN3sMm ans
rnepeksoyeHus Mmexay B nnn A.
Mo yMon4aHuio yCTaHOBMEHbI eaAnHuLbl B.
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8.8 BbipaBHMBaHue (ppoHTOB
JonycTnmbli Anana3oH KaXxaoro aHanoroBoro kaHan cocrtaenset £100 Hc.
[Onsa BblpaBHMBaHUS GpPOHTOB HeobxoamMMO:
1. HaxaTb KHOMKY akTuBauum KaHana 1 nnm 2 Ha nepeaHen naHenu ocumnnorpada;
2. B oTkpbiBlwEMcs dyHKUMOHaNbHOM MeHIo BbibpaTe Next Page/Cnen Ctp ans nepexoga Ha
cneayoLwyro CTpaHuLy MeHHo.
3. HaxaTb nporpaMMHyto KfaBully ynpasrfieHMs MeHto Ans Bbibopa nyHkTa Deskew, 3aTem, c
NOMOLLbIO YHUBEPCAJZIbHOIO Nepeksiovarens, 3agatb Tpebyemoe 3HaueHue.

8.9 WNHBepTMpOBaHMe BXOQHOIro CUrHana
Korga ana nyHkta MeHio Invert/MHBepcua BbLibpaH napamerp On/Bkn, aMnamTyaHble
3HA4YeHNs BXOAHOr0 CUrHasna WHBepTMpYLoTCs. puM MHBEPTMPOBaHUN MU3MeHSeTCs oTobpakaemas ¢opMa
CUrHana, HaCTPOMKN CXEMbl CUHXPOHM3ALMN COXPAHSIOTCS.
NHBepTMpOBaHMe curHana TaK Xe BAUSET Ha pe3y/bTaT aBTOMaTUYECKUX W3MEpPEHUn U
MaTeEMATUYECKNX PYHKLUNIA.
Onsa nHBepTMpoBaHMSA BXOAHOIO CMrHana HeobxoAamMMo:
1. HaxxaTb KHOMKY akTuBauum KaHana 1 wam 2 Ha nepegHen naHenu ocuunniorpada;
2. B oTkpbiBWEMCS pYHKUMOHANbHOM MeHto BbibpaTb Next Page/Cnep Ctp ons nepexoa Ha
cneayoLwyo CTpaHuLy MeHHo.
3. HaxaTb  nporpaMmMHyl0  KnaBuwy  YynpaBJieHns MEeH  Ans Bbibopa  MyHKTa
Invert/UHBepcuna 4715 BKIOYEHUS UM BbIK/IIOYEHUS MHBEPCUWN CUrHana.

8.10 OTo6parkeHme ocuuIIOrpaMmbl
B MeHo ocumnnorpacda Bo3MoxeH umeetcsa GyHKUMSA CKpbITUSA oTobpaxaeMon Ha s3KpaHe popMbl
curHana.
Ona HacTpokn oTtobpa)xeHns Heobxoanmo:
1. HaxaTb KHOMKY akTuBauun KaHana 1 unnu 2 Ha nepeaHen naHenu ocumnnorpada;
2. B oTkpbiBlWEMCS dyHKUMOHaNbHOM MeHIo BbibpaTe Next Page/Cnen Ctp ans nepexoga Ha
cneayoLwyo CTpaHULy MeHHo.
3. HaxaTb nporpaMMHyl0 KnaBuLly ynpasieHus MeHo aAnsa Bbibopa nyHkTa Trace ans Boibopa
oTobpakeHus/cKpbITUs HOpMbl CUrHana.

SIGLENT THgEIM: 200usi Delay:0.00s f=999.999Hz I} SIGLENT THg@IM:200us] Delay:0.008 f=999.999Hz[I ¥ |
—— — ——
L L
> — — — 13
CH1 DC 20.0Af E}ge CH1 8a 1.00GSals CH1 DC 20.0A) E}ge CH1 Sa 1.00G8als
DC Curr 2.40Mpts DC Curr 2.40Mpts
Trace Next Page ‘ Trace | Next Page
Visible Page 3/3 Hidden Page 3/3
Buanumasa dopma curHana CkpbiTas dbopMa curHana
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9 OPrAHbI YNPABJIEHNA KAHAJIA TOPU3OHTAJIbHOIO OTKJIOHEHUA

Ocumnnnorpad otobpaxkaeT curHanbl, UCMNONb3ys CETKY C FOPU30OHTasIbHbIM MacwTabom Bpems Ha
aenexnuve. MNMoCcKoNbKy BCE aKTMBHbIE OCLMANIONPaAMMbl UCMOJb3YIOT OAHY M Ty XXE& BPEMEHHYK pa3BepTKy,
TOo npubop otobpa)kaeT TO/MbKO OAHO 3HA4YeHWe ANs BCEX aKTUBHbIX KaHaNoB, KpOMe Ciy4daeB, Koraa
NCronb3yeTcs ysennyeHmne pparmMenTa (PaclumpeHmne) nam nonepeMeHHbIn 3anyck.

FOpn30HTaNbHbIE 3N1EMEHTbI YNPaBAEHUS MOIYT U3MEHATb FOPU30OHTasIbHblE MacwTab M NosoXxeHune
ocumnnorpamMmm. FopmM3oHTanNbHbIN LEHTP 3KpaHa — BpeMeHHasi To4YKa Hadana oTcyeTa A/l OCUMAIorpaMmM.
MN3MeHeHMe TrOopM30HTaNIbHOrO MacwTaba npuMBOAMT K PaCTArMBaHUIO WM CKATUKO  OCLMIOrPaMMbl
OTHOCUTENbHO LEHTpa 23KpaHa. PerynsaAtop ropu3OHTaNbHOIO TOJIOXEHUSS W3MEHSET MNONI0XKEHUE
oCuMNIOrpaMM OTHOCMTENBbHO MOMEHTa 3anycka.

9.1 M3meHeHMe Ko3(pPpmLuMeHTa pa3sBepTKu
N3mMeHeHne koaddunumeHTa pa3BepTku (FrOPM30OHTANIbHOM LKasbl) OCYLECTBNAETCS NMpU MoMoLm
KHONKKM YyCTaHOBKM BpEMEHM PpasBepTKU. HaxaTve ns yMeHbllaeT 3HayeHue KoadduumeHTa
pa3BepTH, HaXaTue S yBeSIM4YnBaET.
Tekyllee 3HadeHne KoadduuneHTa OTKIOHEHUS OTObpa)kaeTcsl B BEPXHEN NIEBOM 4acTu 3KpaHa,
OHO M3MEHSIeTCs NpU HaxaTun knasuwun. [JmanasoH perynmpoBkn koadduumeHTa pa3BepTkn oT 1 Hc/aen
no 100 c/nen.

9.2 PerynupoBKa 3aiep>XKu 3anycka

KHONKa ropusoHTaJ/IbHOIr0 CMELleHUA NnpeaHasHavyeHa ANs perysmMpoBKM 3a4epXKu 3anycka
OCLMNIOrpaMMBbl.

Bo BpeMs perynupoBku, CUrHaabl BCeX KaHanoB 6yaeT ABUraTtbCs BEBO WAWM  BMpaso,
MHpOpPMaUNOHHOEe cooblleHne M3MEHEHUS 3a4EpPXKM 3anycka oTobpasnTcss B BEpXHEW 4acCTM 3KpaHa U
byneT Tak e u3MeHsaTbcs. Haxatme oaHoBpeMeHHO KHOMKM ropmsoHTanbHOro cmeweHumsa n Shift
NpnBOANT K BbICTpOMY COpPOCY 3aepXXKN B HyNeBOE 3HAYEHUE.

Mpwn perynnpoBke BpeMeHW 3a4epXKW nepemewiaetrca Todyka cpabaTbiBaHna (nepeBepHyTbIN
TPeyrosibHWK) MO FOPU3OHTaAW M MNOKasblBaeT MHdOpMaUMlo, Kak Aasieko AaHHas TOYKa HaxoauTcs oT
Hayana oTcyeTa BpeMeHu.

Bce cobbiTna, KOTOpbie OoTOb6pa)karoTca cfieBa OT TOUKM 3amnycka, npousownu Ao cpabaTbiBaHUS
CXEMbl CUHXPOHM3aLNKN. DTN COBbITUA HA3bIBAKOTCA NPeA3anyCcKoM.

Bce cobbiTMs cnpaBa OT TOYKM 3anycka Ha3bIBalOTCA nocnesanyckom. [ManasoH BO3MOXXHOM
YCTAHOBKM 3aJep>XXKM 3amnycKka 3aBUCUT OT Bbi6paHHOro KoaddurumeHTa pa3BepTKM U ANIVHbI NaMATW.

9.3 Pexxum Camonucua (ROLL)

[Ona nepexoaa B pexXxuM camonucua HeobXxoAMMO HaxaTb KHOMKY Acquire Ha nepegHen naHenu
npmnbopa, a 3aTeM HaxaTb NporpammHyto knasmwy Roll/PerncTtp onsa Bxoaa B MeHio.

B pexume camonucua ocumnnorpamma mMeaneHHo otobpaxaeTcsa Ha 3KpaHe C npaBa Ha JieBo.
Mpn BKIOYEHUM pexmnMma camonucua Koa@UUMEHT pa3BepTKM aBTOMaTMYeCKW yCTaHaBAMBaeTcs Ha 50
mMc/pen, ecnu paHee 6bina BkaoueHa 6onee 6biCTpas pa3BepTka, UM He U3MEHSETCS, eCnu pa3BepTka
6bbina 6onee 50 mc/pen. B pexuMme camonucLa CUMHXPOHMU3ALMUSA OTCYTCTBYET, YPOBEHb CUMHXPOHU3AUUUN HE
oTobpaxkaetcss. DUKCMPOBAHHOM TOUYKOW OTCYETa ABASETCS NpaBblii Yron 3KpaHa M OTHOCUTCS K AaHHOMY
MOMEHTY BpeMeHMu. Tak KakK Ha 3KpaH BbIBOAUTCH HE CMHXPOHWU3MPOBAHHbLIN CUrHanN, cnefoBaTesibHO He
oTobpa)kaeTcs npeasanyck.

[ns ocTaHOBKW BbiBOAA CMrHana Ha aKkpaH HeobxoanMMo HaxaTb KHONKy Run/Stop/MNyck/Cron.

[Ona o4ncTKM 3KpaHa M NOBTOPHOrO 3anycka camonucua Heob6XoAuMO MOBTOPHO HaXaTb KHOMKY
Run/Stop/MNyck/Cron.

Pexxnm camMonucua pekoMeHAYeTCs MCNoMb30BaTb AN UCCNeAoBaHMS HU3KOYACTOTHLIX CUTHANOoB
N UMUTALUM NEHTOYHOro caMonucua.
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9.4 YBenunueHue (pactsikka) cuMrHana

OyHKUMA pacTsxkn (ZOOM) ncnonblyerca Ansa yBesMYeHUs: BblAESIEHHOW 4YacTn OCLMIOrpaMMbl
N AeTaNbHOro N3y4YeHusl CUrHana.

Onsa BkAYeHUS PYHKLUMWN pacTsxKu HeobxoamMo HaxaTb ogHoBpeMeHHO kKHomku Clear Sweep
n Shift. Mpn akTMBHOM PYHKLMM PaCTSIXKKU, IKpaH pa3aensaercs Ha ABe 4YacTu. B BepxHel oTobpaxaetcs
OCHOBHOE OKHO C CWUIHaJIOM, B HMXHEWN yBeNIMYEHHas 4YacCTb CUrHana. 30Ha PacCTSHXXKWM BblAeneHa ABYMS
BEPTMKaNbHbIMKM KypcopaMu. [lepeMelleHMe KypCOpOB MO TFOPU3OHTANIN OCYLLECTBNSAETCS C MOMOLLbIO
KHONKM YyCTaHOBKM BpEeMEHM pa3BepTKM. VI3MeHeHMe pa3Mepa OKHa PacTsHKKM OCyLLecTBAsSeTcs
BpaweHneM HaxaTmeMm KHONMKM ropusoHTasIbHOro CMELLEeHUS.

Ons BbIxoAa M3 pexumMa pacTsSXXKM HeobxoAMMO MOBTOPHO HaxaTb codeTaHume knasuw Clear
Sweep un Shift.

Main time base Zoom time base
SIGLENT THigdM:500us/ Delay:0.00s  Z:5.00us/ f =999.999Hz [1iiik
% 2021-07-16 15:53:51
4
D
h 4
[
4
(14

Trace
Visible

Puc. 9-1 OkHO pyHKUUMN pacTsKku (ZOOM)
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10 CBOP NH®OPMALIUN N YINTPABJIEHUE 3ANTYCKOM
Cnocob cbopa MHdopMaumMm — 3To cnocob BbIGOPKM ANCKPETOB (C3IMMNOB, €ANHNYHbBIX OTCHETOB)
npu oumdpoBke BXOAHOrO curHana. B npouecce npeobpa3oBaHMsi BXOAHOIMO aHa/OroBOro CUrHasnaa B
umMdpoByto GOpMYy BO3MOXHbl pasfiMyHble cnocobbl 06paboTkn M nNpeacTaBieHUs BXOAHOro CUrHana Ha
avcnnee ocumnnorpada.

10.1 Boi6bopka
10.1.1 Teopwus Bbl6OpkM

Yacrtota KotenbHukoBa (HarksBucra)

MakcmmanbHass 4actota (Fmakc), koTopyto 6e3 ownmbok MOXeT U3MepuTb ULUdpPOBOI
ocumnnorpad B pexuMme peasibHOro BPEMEHW, PaBHSAETCS MOJSIOBMHE 4acToTbl auckpetmsaumn (fanckp).
DTy 4acToTy Ha3bIBAlOT YacToTon KOoTenbHMKOBA.

Fmakc=fanckp/2= Yactota KoTenbHnKoBa

10.1.2 CraHpapTHas Bbl6opka

CraHpapTHas Bbibopka — Ob6bl4YHas ANCKpEeTM3auusa_B peasibHOM MacwTabe BpemeHn. B pexunme
CTaHAapTHOWM BbIGOPKM ocumnnorpad 3anucbiBaeT KaXAyl TOYKY, MOJIYYEHHYH B pe3ysibTaTe KaXxaoro
MHTEpBana Auckpetmlauun. Bcero ocuunnorpad MoxeT ocyuwectButb cbop ao 1000000 otcueToB
(yactota aguckpetmsaumm 1 ITy). Tekywee 3HA4YeHMEe 4YacToTa AMCKpeTmM3aumm oTobpaxkaeTcsl OKHe
napameTtpoB cbopa WHopMauum (HUXKHUA NpaBoW yron 3KpaHa). [Ana W3MEeHeHUs 4acToThl
ANCKpeTmn3aumm HeobXxoaMMo Ha)kaTb KHOMKY YCTAaHOBKW BPEMEHW pa3BepTKu (C-HC).

Huxe paccMoTpeHbl C/lydan WCKaXXeHWsi BXOAHOro CurHasa npu CAWMWKOM HU3KOM 4YacToTe
AVNCKpeTmn3auun.

¢ WckaxxeHme ocuuiIorpaMMbl: Korga 4acrota AUCKPEeTM3auuum CAUWKOM HU3Ka, TO
HEKOTOpble MapaMeTpbl BXOAHOrO CUrHasa TepsalTca U oTobpakaemMas Ha 3KpaHe
ocumnnorpaMMa MOXeT CUIbHO OT/IMYaTbCS OT peanibHOro curHana.

¢ HeBepHoOe nocTpoeHue OoCUMIIONPaMMbl: KOr[4a 4yacroTa guckpetusauumn, bonee yem B
ABa pasa HuXe (akTnyeckor YyacTtoTel curHana (4acrota KotenbHWKoBa), YactoTa curHana,
BOCCTA@HOB/IEHHOINO M3 JdaHHbIX BbIGOPKM, MeHbwe daKTUYeCKon 4acToTbl CuUrHana.
Hanbonee pacnpocTpaHeHHbIM ABNSAETCSA CriaXXnBaHue v oXnTrep Ha 6bICTpOM ppoHTe.

o lMotepsn VIHCI)OpMaI.IMVI: Korga 4actotTa AUNCKpeTusauunm CJInWLKOM HU3Ka, CUurHan,
BOCCTAHOBMEHHbIA U3 Bbl60pOK AadHHbIX, HE OTpa>XaeT NOJIHYI VIH(bOpMaLl,VII'O TEKyLiero
CuUrHana.

30



{\l /l\ UMRynbc ucues

10.1.3 YacToTta gUCKpeTusaLmMm 1 rnosioca rnponycKkaHus

Monoca nponyckaHua ocumnnorpada, 3To 4YactoTa, Npu KOTOPOK aMnaMTyAa BXOAHOIO CUrHana,
noaaep>Xxnesaemon ctabuabHOM MO YPOBHIO, YMEHbLUMTCA Ha 3KpaHe ocuwunnorpada Ha 3 dB (- 30%
owmnbka amnautygbl). Onsa obecneyeHus 3assBNEHHOM MOJSIOChbI MNPOMYyCKaHMS 4YacToTa AMCKpeTmM3aunu
ocumnnorpada pn[oO/HKHA COOTBETCTBOBATb cCleaywwemy 3HadeHuwo: fs=2fbw (rpe: fs - wuyacrorta
avckpeTtmsauun, fbw — yactotel nonockl Nnponyckanumsa). Yactota KotenbHukosa - fn.

CornacHo AaHHOW TeopwuW, BCE BXOAHbl€ YACTOTHbIE KOMMOHEHTbl CUrHana, CBblEwW MonoChl
nponyckaHums 6yayT oTCedeHbl, Harns4HO 3TO BbIrNAANUT TaK:

0)11)
_3'&5 O

OcnabneHue

N EE N W N W N N NN R WM N NN N RN RN

fn

a"

Yactota —

TeM He MeHee, uMdpOBble CUrHasAbl MMEKT YacCTOTHblE KOMMOHEHTbl Bbllle Hecyleln 4acToThbl
(NpSIMOYTOfIbHbIA CUIFHANM COCTOUT M3 CUHYCOMAANBHOINO CUrHana C Hecyllen 4actoTon n H6eCKOHe4yHOoro
yYncria HeYeTHbIX FapMOHKK), U, Kak MpaBwuno, B Mosockl nponyckaHusa 500 MMy u Huxe, ocuunnorpad
nMeeT ayCcCOBO YaCTOTHYIO XapaKTepUCTUKY.

0 b i : |
_3'5'5 __________ e v v ey oy mrradhy my wry w— _I'. ___________

OcnabneHue

Hanoermé 4acToT
[ —p

fs/4 N fs

YHactoTa —»
OrpaHuyeHmne nonocbl nponyckaHmsa ocunnnorpada (Fbw) 1/4 yactotel anckpetmsaunm (Fs/4)
YMEHbLUAEeT YacTOTHbIe KOMMOHEHTbI Bbilwe YyacTtoTbl Harikeucta (Fn)

Ha peanbHO npakTuKe noATBEpPXAEHO, YTO 4YacToTa AUCKpPEeTU3auuMu [OoJ/KHA B 4YeTblpe pasa

npeeblwaTbs nosocy nponyckaHmsa (fs = 4BW). lpun TakoM COOTHOLWIEHWU CriaxuvBaHWe CTaHOBUTCSA
MeHblle, HaNOXeHHbIe YaCTOTHbIE KOMMOHEHTbI 0C1abnsaTcs.
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10.2 Bbi60p AJZIMHbI NaMATH

mybuHa namsatm ob6o3Ha4yaeT KOAMYECTBO TOYEK CUrHasna, KoTopble ocuwunnorpad Moxer
3axBaTUTb 3a OAWH 3anyck.

Ons Bbibopa AnnHbI NaMsaTn Heobxoammo HaxaTb kKHonky Acquire/CBOP UH®, B oTKpbiBLUEMCS
MeHlo BbibpaTb NyHKT Mem Depth/Bbi6op MNMamaTn, [as 3TOro HaxaB COOTBETCTBYIOLLUYH KHOMKY
ynpaBneHns MeHto. B oOTKpbiBweMCcs cnucke BbibpaTb HeobxoauMMylo ANMHY MaMaTv, WCNosb3ys
YHUBEpCanbHbIA NepeknyaTtenb, AN8 NOATBEPXAeHMs Bblbopa HaxaTb Ha LUEeHTpanbHyl 4acTb
nepekntoyvatens. Ans sbibopa NaMaTM MOXHO TakKXe HECKOJSIbKO pa3 HaXkaTb KHOMKY YMpaBfieHUS MEHo
Mem Depth/Bbi6op MamMatn ans UMKIAWMYHONO nMepeksodyeHus namatu. Ansa Bbibopa A[OCTYMHbI
cneaywuwme BapuaHTbl AnumHbl namatm: 12K, 120K, 1,2M, 12M. MakcuMmanbHas anvHa namatm B 12M
BO3MOXHa TOJIbKO NMpW OAHOM aKTMBHOM KaHasie, B MPOTUBHOM C/lydae MakCuMasbHasg namsaTb Ha KaHan
cocTasnsieT 6M.

CooTHoweHne rnybumHbl MaMsaTW, 4acToTbl AMCKpPEeTM3auMuM U OJIMHbI CUrHana yaoBfeTBopsieT
YPaBHEHUIO HUXeE:

OnvHa namMaTn = yactoTa AuckpeTmusaunm (Bblb. B ceK.) X AnnHa ocumnnorpammsbl (c/aen x aen)

10.3 AuckpeTnsaumm B peasibHOM BpeMEeHM
Ocuwmnnorpadsbl cepuin AKUM-4125C / AKUM-4128C paboTatoT TONbKO B peXnMe ANCKpPeTU3aLum
B peasibHOM BpeMeHW. MakcuMmanbHas 4YactoTa AucKpeTusaunm coctasnset 1 M.

OvnckpeTnsaums B peasibHOM BpPEMEeHM — 3TO NoCAeaoBaTelbHOCTb OTCHETOB HanpsXXeHus
BXOAHOIMO0 CUrHana, B3ATbIX 4Yepe3 paBHble MPOMEXYTKM BpPEeMeHW. DTO TakKXe MociefoBaTesbHOCTb
N3MEpPEHHbIX 3HAaYEeHWUI, CBA3aHHbIX C OAHUM 3aMnyCKalwLWmMM CUHXPOUMNYNbCOM. [uckpeTmsaums 06bi4HO
oCTaHaB/AMBaeTcsa MO perncrpaumMm onpeaeneHHoro KojsmdecTBa OTCUYETOB Mocse 3anyckKawuwero
CUHXPOMMNY/bCa: 3TO KOJIMYECTBO ONpeaesnisieTcs YCTaHOBMNEHHOW 3aZepXKOW CUHXPOHM3aUUU U
N3MepseTca pa3BepTKOW. 3anycKawlwmih CUHXPOUMMYMIbC CAYXUT HY/IEBOM TOYKOW ANA onpeaeneHus
rOPU30HTANIbHOIO MONOXXEHMS OCLUMINOrPaMMbl.

MOCKONbKY KaxAblh BXOAHOW KaHan npubopa wumeeT cobcTBeHHbIi ALM (aHanoro-umdposon
npeobpasoBaTtenb), BblbOpKa W M3MEPEHME 3HAUEHUIM HAMNPSHXXEHUST Ha KaXAOM KaHane npoucxoauT
OAHOBpPEMEHHO. DTO MNO3BOASET BbIMNOSHATb OYeHb HaAeXHble OTHOCUTENbHble BPEMEHHble N3MepeHus
MeXay KaHanaMmu.

Mpn 6bICTPOM  pa3BepTKe WCNOAb3YeTCa MaKCuMManbHas Jacrtota AMCKpeTusauum  ans
oAHOKpaTHoW oundpoBku. MNMpn 6onee MeaneHHol pa3BepTKe 4acToTa AMCKPETM3aLUMM YMEHbLUaeTcs, a
KOJINYECTBO OTCHETOB COXpaHsieTcs.

10.4 Bboi60op MeTOAa MHTEpPNONALNU
B pexume auckpeTusaumm CuUrHana B peasibHOM BpPEeMeHU, Ha 3KpaHe ocuunniorpada
oTobpaxkalTca ANCKPETHble 3HaYeHUs BbIGOPOK curHana. Ecnn cTpouTb CUrHan TOSIbKO MO 3aXBaY€HHbIM
OVNCKpEeTHbIM BblbopkaM, ero AOoCTOBepHOCTb 6yaeT oTnmM4yaTtb OT peanbHOro BXOAHOrO CuUrHana. 3TO0
XOpOLLO 3aMeTHO MpWU aHanMn3e CUMrHana c 4YyactoTton 6/M3KoM K YactoTe gmckpetmsauunm. Ncnonb3oBaHue
nHTepnonauum Sinx/(x) NO3BONSET 3HAUUTENBHO YBENUYUTb AOCTOBEPHOCTb OTObOpaxeHwus curHana npu
yacToTax CMrHana ConoCTaBMMbIX C YaCTOTON AMCKpeTU3aumun.
Ons sblbopa MeToAa MHTepnonsunm HeobxoamMMo:
1. HaxaTtb kHonky Acquire/CBOP UH® Ha nepegHel naHenu;
2. B oTkpbiBWEMcS dyHKUMOHaNbLHOM MeHto BbibpaTe Next Page/Cnen Ctp ans nepexoga Ha
CNneAyroLLyo CTpaHuuy MeHIo.
3. HaxaTb KHOMKY ynpaBieHUsa MeHo ans Bblbopa MeToda uHteprnonsumu SinX/X nnu X.
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SIGLENTBIEM:2.00ns! Delay:0.00s f = 99.9999MHz [111 §
¥

Type Color Grade Persist
Dots Off Off

SIGLENT JBIBBIM:2.00ns! Delay:0.00s
A 4

f = 99.9999MHz 1111}
2021-07-16 16:35:01

Interpolation | Acq Mode Roll Mode Sequence Next Page

X Fast Disable Page 2/2

Puc. 10-2 Tun nurtepnonsaumm - X
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SIGLENTEEEIM:2.00ns! Delay:0.00s f=99.9999MHz [111 |

hd 2021-07-16 16:38:23

| Interpolation | Acq Mode Roll Mode
SinGafHx | Fast Disable

Puc. 10-3 Tun nHtepnonsumm — Sin X/X

Next Page

Sequence Page 212

10.5 Cnoco6 c6opa nidpopmauumm
[Ons Bbibopa cnocoba cbopa nHdpopMaumm Heobxoanmo HaxaTb KHonky Acquire/CBOP UH® Ha
nepeaHen naHenu. B OTKPbIBLLEMCS MEHIO HaXaTb KHOMKY yrnpasneHus meHio Acquisition/C6o0pUHD, B
BblNagatowemM MeH BbibpaTb cnocob cbopa nHdoOpMaumm, UCNOMb3ys YHUBEPCAsbHbIA MepeKoyaTeNb:
Normal /Bbi6opka, Peak Detect/MNMuk[erTekT, Average/YcpeaHeHuue, ERES/BbicPaspeuw.

10.5.1 CraHpapTtHas Bbibopka

CrangapTHasa Bblbopka — ob6blyHas AUCKpeTusauus_B peanbHoM MacwTabe BpemeHu. B pexume
CTaHAapTHOW BbIGOpKKM ocuunnorpad 3anucbiBaeT KaXKAyk TOYKY, MOJSIYYEHHYH B pe3yfnbTaTe KaXAaoro
WHTepBana AUCKpeTM3aumn. PexuMm cTaHAapTHOW BbIGOPpKW YyCTaHaBNMBAaETCA MO YMOMYaHUIO NpwU
BKOYEHUN ocumnnorpada.

Ecnun TpebyeTtcs BbibpaTh pexuM CTaHAapTHOM BblI6OpkM Heo6X0ANMO:

1. HaxaTtb kHonky Acquire/CBOP UH® Ha nepegHel naHenu;

2. B oTKpbIBLIEMCA MEHIO Ha)kaTb KHOMKY YyrnpasneHusa MeHwo Acquisition/C6opUHGD 1
MCNOMb3yS YHUBEpCasbHbIN Nepeknlyatens BbibpaTb cnocob cbopa UHopMauumn
Normal/Bbi6opka.
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SIGLENT [THigdM:500us/ Delay:0.00s f = 1.00000kHz [111 §
» 2021-07-16 16:40:59

Acquisition XYﬁ Mém Depth 7 Néxt Page
Normal Off 12M Page 1/2

Puc. 10-4 Pe)xuM cTaHAApPTHOW BblI6GOpPKHM

10.5.2 MukoBbIA fgeTeKTop

MukoBbIN peTekTop: PexuMm <«[MKOBOro JAeTeKTopa» WCMOoNb3yeTcs Ans 0BHapyXeHus
BCM/IECKOB AJ/IUTENILHOCTBIO OT 1 HC W CHUXEHUS BEPOATHOCTM BO3HUKHOBEHMUS WCKaXeHWi npwu
0TOBpaxXeHnn curHana. B 3ToM pexume 3anoMUHATCA MUHUMAlbHbIE U MaKCMMalslbHble 3HAaUeHUs 3a Bce
BPEMS HAKOMJIEHWS OTCYETOB. IDTOT pexuMm yaobeH, Hanpumep, npu WUCCNefoBaHUM  CUrHana,
coaepXalllero perynspHble KOpOTKME BbI6pocbl. TakXe B JAaHHOM pexume ocuunnorpad MoOxXeT
0T06pasuTb BCE MMNY/bChl, ATINTENBHOCTb KOTOPbLIX CONOCTaBMMa C NepuoaoM ANCKPEeTU3aLmu.

MHTepBanbl NMKOBOW AeTeKLun

1 2 3 4 5

Puc. 10-5 NMpuHunn c¢popMmupoBaHmMAa BbiIGOPOK NMKOBOro AeTeKrtopa
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SIGLENT [figdiM:5.00ms! Delay:0.00s f=999.999Hz 11
ks 2021-07-16 16:42:33

KD al

Acquisition XY Mem Depth Next Page
Normal Off 12k Page 1/2
Puc. 10-6 Oto6pa>xeHue MMnNyJsibCHOro CUrHana c anamtenbHocTbio 0,1% CKBa>HOCTH, B
pe)>xuMe CTaHRAPTHOM Bbl6GOPKM

SIGLENT [Tfig@iM:5.00ms! Delay:0.00s f =999.999Hz [111 §
ks 2021-07-16 16:43:07

Acquisition XY Mém Depth Next Page
Peak Detect Off 12k Page 1/2

Puc. 10-7 OTto6parkeHne MMNyJsibCHOro CMrHaJsia ¢ ANnMTenbHoOCcTbio 0,1% CKBa>HOCTH, B
pe>xuMe NUMKOBOro AeTeKTopa

Ecnun TpebyeTcsa BbibpaTb pexuMMm NMKOBOro geTekTopa Heobxoammo:
1. HaxaTtb kHonky Acquire/CBOP UH® Ha nepegHel naHenu;
2. B oTkpbiBlIEMCS MeHIO Ha)kaTb KHOMKY ynpasseHus MeHo Acquisition/C6opUHG 1
MCMonib3ys YHUBepCasbHbIN Mepeknoyatens BbibpaTb cnocob cbopa umHbopmaumn Peak
Detect/ NMuk[eTtekrT.

10.5.3 YcpeaHeHue

YcpeaHeHMe — 3TO MHOrOKpaTHOE C/IOXEHMEe Nnoc/AefoBaTesNbHbIX 3anucer ocuumniorpamm c
HeoAMHaKOBbIM BECOM. Bcero BO3MOXHO ycpeaHeHue ot 4 o 1024 pas (4/16/32/64/128/256/512/1024).
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OHO 0CO6EHHO MOSIeE3HO ANA YMEeHbLUeHWSs LWyMa B CUrHanaxX, WUCNbITbiBAOWMX MeaneHHbln apend no
BpeEMeHU nnm amnnamntyne. Kpmas, 3aperMcTtpupoBaHHas nocriegHen, numeet 60/blINIA Bec, YeM Bce Hbonee
paHHWE KpuWBbIE: B HEMNpPepbIBHOM CpeaHeM JAOMWHMPYKOT CcTaTucTMyeckne GnyKTyaumn nocnegHemn
3aperucTpmMpoBaHHON KpuBOW. Bec «CTapbix» KPUBbIX MPW HENpepbiBHOM ycpeaHeHWW nocteneHHo (no
3KCMOHEHUMaNbHOMY 3aKOHY) CTPEMUTCSA K HYJIK0 CO CKOPOCTbK, YMEHbLUAIOLWENCS N0 Mepe yBeMYEeHUs
Beca.

HenpepbiBHOE yCcpeaHEHME BbINOJIHAETCA NO cneaytowen gopmyne:

HOBOe cpeaHee = (HOBble AaHHble + BeC * cTtapoe cpegHee) / (Bec + 1)

Mo ston xe dopmyne BblUMCNAETCAS M UTOroBoe cpegHee. OagHaKo yCTaHaBAMBas 3Ha4yeHue
napameTpa Average, Bbl 3ajaeTe (UKCMPOBAHHbLIN BeC, KOTOPbIA Ha3HadaeTcs CTapoMy cpeaHeMmy
3HAUYEHMI, KOrga 4WUCIO YCpeAHEHWW [JocTUraeT 3HadeHus Average. Hanpumep, ecnuM 3HadeHue
napameTpa Average (Bec) paBHO 4:

1-9 pa3BepTka (CTapoe cpeaHee OTCYTCTBYET): HOBOe cpeaHee = (HoBble gaHHble + 0 * crapoe
cpeaHee) / (0 + 1) = TONILKO HOBbIE AaHHbIE

2-91 pa3BepTKa: HOBOe cpefHee = (HOBble gaHHble + 1 * cTtapoe cpeaHee) / (1 + 1) = 1/2 HOBbIX
AaHHbIX + 1/2 cTapbIX A4aHHbIX

3-9 pa3BepTKa: HOBOe cpegHee = (HOBble AaHHble + 2 * cTtapoe cpegHee) / (2 + 1) = 1/3 HOBbIX
AaHHbIX + 2/3 cTapbIX AaHHbIX

4-9 pa3BepTKa: HOBoe cpeaHee = (HOBble gaHHble + 3 * crtapoe cpegHee) / (3 + 1) = 1/4 HOBbIX
AaHHbIX + 3/4 cTapbIX AaHHbIX

5-a pa3BepTka: HOBOe cpefHee = (HOBble AaHHble + 4 * cTapoe cpegHee) / (4 + 1) = 1/5 HOBbIX
AaHHbIX + 4/5 cTapbIX AaHHbIX

6-1 pasBepTKa: HOBOe cpefHee = (HOBble AaHHble + 4 * cTapoe cpeaHee) / (4 + 1) = 1/5 HOBbIX
AaHHbIX + 4/5 cTapbIX AaHHbIX

7-9 pa3BepTKa: HOBOe cpeaHee = (HOBble AaHHble + 4 * cTtapoe cpeaHee) / (4 + 1) = 1/5 HOBbIX

AAHHbIX + 4/5 cTapbiX AaHHbIX
Takmm ob6pa3oMm, Ansl pa3BepTOK Mnocne 4-n BKAaA4 CTapbiX CpeAHMX 3HAYEeHWN HauuHaeT
3KCMOHEHUMANIbHO YMEHbLUATbCS.

SIGLENT [THig@ImM:200us/ Delay:0.00s f=999.999Hz Il |
4 2021-07-16 16:48:34

Acquisition Mem Depth Next Page
Normal 12k Page 1/2
Puc. 10-8 Oto6paxkeHue curHasa co cjy4yaHoi nomMexoun, B pexxmMme CTaHQAapPTHOM
Bbl6OpKM

37



SIGLENT [TfigdiM:200us/ Delay:0.00s f = 999.999Hz [1111]
b 4 2021-07-16 16:47:11

Acquisition Mem Depth Next Page
Average 12k Page 1/2
Puc. 10-9 OTo6parxeHue curHana co cjiy4yaHo NOMexoi, B peXxuMme ycpegHeHus

Ecnun Tpebyetcs BbibpaTbh pexuMm ycpeaHeHunss Heobxoammo:
1. HaxaTtb kHonky Acquire/CBOP MH® Ha nepeaHen naHenu;
2. B OTKpbIBWIEMCA MEHK HaxaTb KHOMKY ynpaeBneHuss MeHo Acquisition/C6opUHG 1
MUCMONb3ys YHUBEPCasibHbIA MnepekaidaTens BblbpaTb cnocob cbopa wHboOpMaunmn
Average/ YcpeaHeHue.

10.5.4 Bbicokoe paspeweHue- ERES

OanHbin pexum (ExchRES) ocHoBaH Ha Tak Ha3biBaeMOM TexHuKe YynbTpa-obpasua, Koraa
NpOUCXOAUT YyCpeAHEHWE CcOoCeAHUX ToudeK AUCKPeTM3auum A9 YMEeHbLUeHUS C/yYahHbIX MOMeX BO
BXOAHOM CWUrHane W reHepupoBaHUW CrAAXEHHOMW OCUMANIOrpaMMbl Ha 3KpaHe. DTOT peXuM O6blYHO
NCNONb3YyeTCs, Koraa yacrota gmckpetnsaumm AL Bbiwe CKOPOCTU 3axBaTa BO BHYTPEHHIOW NaMAThb.

Pe>XXuM BbICOKOrO paspelleHus MOXET MCMNOoMb30BaTbCA Kak B OAHOKpPaTHOM 3anycke, Tak U Ang
nepuoanyeckn NMOBTOPSIOLMXCSA CUFHAN0B, U 3TOT PEXMUM He BIIMSET Ha CKOPOCTb OOHOB/IEHUS 3KpaHa.
[JaHHbIN pexXunMm orpaHuMunBaeT MNOJSIOCY MPONyCKaHUs peanbHOro BPEMEHW, MO3TOMY OH 3ddeKkTuBEH B
KavecTtee puNbTpa HU3KUX HaCTOT.

10.6 Pexxum X-Y
Pexxum oaHoBpeMeHHOro 3ajencrsoBaHua kKaHanoB KaHl v KaH2. 3ToT ¢dopmaT noneseH Ans
M3yyeHUs COOTHOLWeHusa ¢a3 ABYX cCurHanos. CurHan kaHana 1 wucnonb3yercsa ANA OTKIOHEHUS Mo
ropmaoHTanbHom ocu (X), a curHan kaHan 2 — no BepTukanbHoih ocu (Y), ocumnnorpad MCroNb3yeT He
CUHXPOHWU30BaHHbIA PEXUM perncTpaummn, pexmm oTobpaxxeHus Ha 3KpaHe — B BUAE TOYeK.
Mpyv OTCYTCTBMM CUrHana pas3BepTKM B pexuMMe BMeCTO OCuMANorpamMMmbl Ha Aucnnee
oTobpaxkaeTca ToukaMn (NATHO 3aCBETKN).
Ong sknaoyeHus pexuma X-Y Heobxoammo:
1. HaxaTtb kHonky Acquire/CBOP MH® Ha nepeaHen naHenu;
2. B OTKpbIBLWIEMCS MEHIO HaXaTb KHOMKY ynpasneHus MeHio XY ANnsg BrIovYeHUs pexuma XY
N HabnaeHnsa duryp Jinccaxy, npy NOBTOPHOM HaXXaTWM KHOMKA MYHKT MEHI0 NMpuHUMaeT
Bna YT, ocumnnorpad nepexoamT K KlacCMyeckoMy oTobpaxKeHMIo OCUMIIOrpaMMbl.

10.7 Pe>xuM cerMeHTUpPOBaHHOMW NaMATH

PexxnMm cerMeHTMpOBaHHOM NaMATN ABASETCS OOHUM U3 peXuMoB cbopa AaHHbLIX, MPU KOTOPOM He
BcA obpabaTbiBaemas AL mMHdOpMauus BbIBOAMTCA Ha 3KpaH. B pe3ynbTaTe MakcuManbHas CKOPOCTb
3axBaTa MoxeT 6biTb 60nee 400 000 ocumnnorpamm/c, a BEpPOSATHOCTb perncrpaunm KOpoTKMX BblI6poCOB
B OTOM C/ly4yae 3Ha4YMTeNbHO NOBbILIAETCS.

CerMeHTMpOBaHHbIA pexXuM UMeeT psh YHUKaNbHbIX BO3MOXHOCTEW. MCNonb3ys ero, MOXHO
OrpaHMuUNTbL XOJIOCTOM MHTEpBan MexXxAy 3anyCcKalwWwMMU CUHXPOMMMYNbCaMU AJ1S MOCNefoBaTeNbHO
naywmx cermeHtoB. [lpubop MoOXeT B Menbdanwumx noapobHOCTAX perucTtpupoBaTb CJIOXHbIE
nocnefoBaTeIbHOCTU COBLITUA 3@ AJINTENbHbIE MPOMEXYTKM BpPEMEHM, MNpu 3STOM  WUFHOPUPYS He
npeacTaBfsiiolLlMe MHTepeca Mepuoabl «MPOCTOA» MeXAY 3TUMKU COObITUAMU. Pexmm MO3BOSSET Takxe
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N3MepATb MHTEpBanbl BpeMEHW Mexay cobbITUSMU B Bbi6paHHbLIX CerMeHTax, MCMNosib3ys MakKCMMasbHO
TOYHYIO pa3BepTKY.

B cerMeHTMpoBaHHOM pexuMe ocuuaorpaMMa COCTaBsSeTCs U3 onpeaeneHHOro Yncia y4yacTkos
(cermeHTOB) (OUMKCMPOBAHHOM ANMHbLI. Perncrpaunms CerMeHTOB OCYLIECTBASIETCS MO YC/A0BMSAM 3anycka
pasBepTkun. YMCNO CerMeHTOB W YCNOBWMA 3anycka 3a4atoTcsa nofnb3oBatenem. llpouecc perncrpauunm
CerMeHToB B BMAae Tabnnubl B NOWAroBoM pexmnMme otobpakaeTcsl B J1IEBON BEPXHENW YacTu 3KpaHa.

CerMeHTUpOBaHHbIM pexuM AO0CTYNeH, TONIbKO Korga ocylwiectensercs YT-pa3sepTka.

Onsa BkawyeHnsa pexumma X-Y Heobxogmmo:

1. HaxaTtb kHonky Acquire/CBOP UH® Ha nepegHen naHenu;
2. B OTKpbIBLIEMCA MEHIO HaxaTb KHOMKY ynpasneHns MeHio Seqgence/CerMeHT a4
nepexoaa B peXuM CerMeHTUPOBAHHOW MamMsATK.

Sequence

Acq. Mode |[ iax Segments |
o pa)

Puc. 10-10 MeHio p)KMMa CerMeHTUMpPOBaHHOM NaMATH

3. HaxaTb KHOMKY ynpaBneHus MeHo Max. Segments © uUCNonb3ys YHUBEpPCasbHbIN
nepeknyaTenb BbibpaTh YMC/IO0 CEFMEHTOB.

Huxe onmcaH nopsiaok AeNCTBMIA ANt MPOCMOTPa 3aNnCaHHbIX CErMEHTOB peXnMe npeabiCTOpuin.
1. HaxaTb ogHoBpeMeHHO kHomnku Shift n Meter, utobbl BoNTM B pexknm History.

SIGLENTBEEIM:200us! Delay:0.00s Seq  f=999.999Hz[iii b

Hist. Acq.Time aT LA

00100 |1S:42: 39, 304158 | 00: 00: 00, 003000

00101 |1S: 42: 39. 307158 | 00: 00: 00. 003000
00102 |15: 424 39,310158 | 00: 00: 00. 003000 i kiid D e
00103 [15:42: 39.313158 | 00: 00: 00. 003000

Frame No. - N~ext Page
103/103 Page 1/2

Puc. 10-11 ®dyHKLUMOHa/IbHOE MEHIO peXXuMa npeabIiCTopumn

2. B OTKpbIBLWIEMCS MEHI HaxaTb KHOMKY ynpaBneHnsa MeHwo List/Tabnuua ans
oTobpaxeHusa Tabnuubl JaHHbIX C CErMeHTaMM Ha 3KpaHe. B Tabnuue otobpaxkaeTcs HoMep
CerMeHTa M BpeMs cerMeHTa (BpeMsi perucrpaumm cermMeHTa otobpaxkaeTcs B dopmaTte
YY:MM:CC. AONN CEKYHAbI).

3. na npocMOoTpa Ha 3KpaHe KOHKPETHOro cerMeHta HeobxoanMMO HaxaTb KHOMKY
ynpasneHus Frame No/CermeHT N U1 u1CNoNb3ys YHUBEpCaANbHLIA MepekayaTenb
Bbl6paTb HOMep cermeHTa.

4. HaxaTb KHOMKY ynpaBfieHUsl MEHIO ANs1 BOCNpPOU3BEAEHNS CErMEHTOB OT BbIGpaHHOro
K NepBOMY CErMeHTY.

5. HaxaTb KHOMKY ynpaBiaeHna MeHKo Ana OCTaHOBKW BOCMNPOU3BEAEHUA.

6. HaxaTb KHOMKY yrnpaBfieHUsi MeHto AJ1s1 BOCNPOM3BELEHNS CETMEHTOB OT BbIGpaHHOMO
K nocregHeMy CermeHTy.
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11 CUCTEMA CUHXPOHU3ALIUN

CncrteMa CMHXpOHM3aUMKM NO3BONSIET onpeaennTb YCI0BUS 3anycka curHana. Korga curHan kaHana
CUHXPOHU3aLWM COOTBETCTBYET 3a4aHHbIM YCNOBUSAM, ocuuiorpad OCyLLeCcTB/IsSIET 3axBaT CUrHana u ero
ctabunbHoe oTobpaxeHms Ha 3KpaHe. B uudpoBbix ocumnnorpadax BXOAHOW curHan oTobpaxkaeTcs
HEMpepbIBHO, HO TOJIbKO BbIMOJIHEHME 3afaHHbIX YC/MIOBUIA CUHXPOHM3AUWM rapaHTUMpyeT CcTabuibHoe
oTobpaxkeHue curHana.

Huxe npmBeaeHa cxema cbopa mHdopMaumn. MNMonoxeHne TOUKM 3anycka pasBepTKM onpenensercs
KOHTPOJIbHOM TOYKON BPEMEHU U YCTAHOBIEHHOM 3a4ePXXKOM 3anycka.

Touyka 3anyckKa pa3BepTKu

Mpep3anyck Mocnesanyck

N _/
e

MamaTtb ocuymnnorpada

HacTponkun cxeMbl CUHXPOHM3AUMN A0NXKHbI BbITb OCHOBaHbI HA OCOBEHHOCTSAX BXOAHOMO CUrHana,
3TO ycnoBue Heob6xoammo Ang 6bICTpON HAaCTPOMKM U 3axBaTa cUrHana.

Ocuwnmnnorpadbl  cepun  AKUM-4125C/ AKWNM-4128C  obnagatoT  pa3BUTOM  CUCTEMOW
CUHXpOHU3auum, obecrneunBarLlel crneayowmne ycnoBms 3anycka: no GpoHTy, N0 CKOPOCTM HapacTaHus
dpoHTa, MO ANUTENBHOCTM MMNynbca, TB (Bunaeo) curHanoMm, No WHTEpBany Mexay WMMynabcaMmu, Mo
napaMeTpaM OKHa, MO paHTy, No wabnoHy (JlorMdyeckne ycroBusl), OTNIOXKEHHbLIN 3anyCcK, MO 3a4aHHOM
nocneposatenoHoctn (IIC, SPI).

11.1 UCTOYHUK CUMHXPOHMU3aALNMN

B kauecTBe MCTOYHMKA CUHXPOHM3aumm B ocumnnorpadax cepmin AKUM-4125C / AKUM-4128C
MOXeT 6bITb BblibpaH aHanorosbii kaHan (CH1, CH2 / KAH1, KAH2).

Ons Bbibopa MCTOYHMKA CUMHXPOHM3aUMKM HeobxoanmMo HaxaTb KHonky Trigger Setup/MEHIO
CUHXP Ha nepegHein naHenu ocumnnorpada, B OTKPbIBLIEMCA MEHIO Ha)aTb KHOMKY YNpaBieHUs MEHIo
Source/WUCTOYHUK N NCMNOMb3YS YHUBEPCANbHbIN NepektoyaTenb BblbpaTe NUCTOYHUK CUHXPOHM3ALNN.

Bbi6paHHbIN UCTOYHUK CUHXPOHM3AUNM 0TOBpa)kaeTcs B HUXXHEN 4YacCTu 3KpaHa.

AHanoroBbl BXoA:

CurHanbl ¢ aHanorosbiXx kaHanos KAH1 n KAH2 moryT 6biTb BbibpaHbl B Ka4yecTBe CUrHasoB
CUHXpPOHU3aUNN.

11.2 Pe>xuMbl paboTbl pa3BepTku

Pexxum pa3BépTkM onpeaenseTr noBeaeHume ocuunnorpada Bce OCTasibHOe BpeMs OT/MYHOe OT
MoMeHTa 3anycka. Ocumnnorpad npegnaraeT TpU pexunuMma pasBepTKu:

e aBTOMATM4YECKUNA;

* OKAYLWNNA;

e OOHOKpaTHBbIN.

Ona Bblbopa pexuma paboTbl pasBepTkM HeobxoAMMO HaxaTb Ha KHonky Trigger
Setup/MEHIO CUHXP, 3ateM HaxaTb KHOMKY ynpaBneHusa MeHio Mode pansa Bbibopa Tpebyemoro
pexuma pa3BepTKU.

ABTO (AUTO): >TOT pexuM pasBepTKWM MNO3BONAET ocumnniorpady perncrpupoBaTb Aaxe Te
CUrHanbl, KOTOpble He COOTBETCTBYIOT YCNOBMIO 3anycka. [lpy OTCyTCTBMM MYCKOBOro CuUrHana
COOTBETCTBYIOLWEr0 YC/NOBMAM 3anycka ocuunnorpad depes onpeaeneHHbln nepuos (Kak onpeaeneHo
HaCTpOWMKOM ANUTENbHOCTM pa3BepTKM) Mpou3BedeT camo3anyck. B cnyyae Takoro ¢$opcMpoBaHHOro
3anycka npouecc oTobpa)xKeHus ocUMNN0orpaMMbl Ha 3KpaHe HUKaK He CBA3aH C CaMUM CUrHasnoM, noaToMmy
ecnv NosBASEeTCS AEUCTBYIOWMA MYCKOBON CUrHan, To nsobpaxeHne Ha sKpaHe CTaHOBATCSA CTabubHbIM.
Jlioboli akTop, Bbi3biBalOWNI HecTabunbHOCTb (OpPMbl CUrHasna, MoxeT ObiTb obHapyXeH B pexume
aBTOMATM4eCKOro 3anycka, Hanpumep, nNpu NpoBepke BbiIX0Aa UCTOYHMKA NUTAHUS.

XAOVIWMIA (Normal): >xaywuit pexuM nepeBoAWT ocuunnorpad B PeXUM  OXWAAHUS
BbIMNO/IHEHUSA YCNOBUI CUHXPOHM3aUMn u ocumnnorpad 6yaer perucrpuposatb ¢OpPMY CUIFHANOB TONbKO
NpW BbIMOJIHEHMWN YCNOBUI 3anycka. [pu OTCYTCTBUM 3TUX YCNOBUW ocumnnorpad XaEeT nx rnosiBEHUs u
Ha 3KpaHe CoXpaHsAeTcs npeabliaylas ocuuanorpamMma, ecim 310 BO3MOXHO.

OLOHOKPATHDbIW (Single): B pexuMe 04HOKPaTHOrO 3amnycka ocuuanorpad XAET BbINOSHEHUS
ycnoBuid  3anycka. [lpu wnx BbINOAHEHWW ocuunnorpad perncrtpypyetr oaHy ¢opMy curHana wu
oCTaHaBfnuBaeTcs.
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11.3 YpoBeHb 3anycka
Touka 3anycka onpenensercs ypoBHeM 3anycka W BblI6OpPOM Hak/oHa (MONOXUTENbHbIN MK
oTpuuaTenbHbIn HGPOHT).

YpoBeHb 3anycka — [loporosoe HanpsixeHue (B), npn KOTOPOM NpoOMCXoAMT 3anycK.

Monb3oBaTenb MOXET YCTaHOBUTb YPOBEHb 3anycka, Ans BblbpaHHOro aHasoroBoro KaHana,
HaxaTneM KHonku Trigger/YpoBeHb W 1UCMOJSb3ys YHUBEpPCANbHbIN NepekoyaTesb.

Mpn HaxaTuM Ha UEeHTpanbHYl 4acTb YHMBEPCaNbHOro perynstopa, NpoMCXoAuT YCTaHOBKa
YPOBHS curHana 3anycka Ha 50 % aMnanTyabl OCUUANOrpamMm.

YpoBeHb 3anycka oTo6paxaeTcs MapKepoM |, pacro/lioXXeHHbIM B JIEBOW YaCTU 3KpaHa.

11.4 YcTtaHOBKa BuAaa CBSAA3BU CX€Mbl CUHXPOHU3aLUun

Bupa cBA3KM - cnocob nogkyYeHns CMrHana Ha BXo[ CXeMbl 3anycka.

Ona Bblbopa BMAA CBA3M CXEeMbl CUMHXPOHM3auum HeobxoamMmo HaxaTb KHonky Trigger
Setup/MEHKO CUHXP, B OTKpbIBWEMCS MEHK UMKIMYHO HaXaTb KHOMKY YynpaBieHUs MEeHIo
Coupling/CBsa3bBx.

B ocuunnorpadax cepuini AKUM-4125C / AKWUIM-4128C npenycMOTpeHbl 4YeTbipe Buaa CBSA3M
CXeMbl CUHXPOHM3aLNN.

DC (OtkpbiTbii Bxop) - [lpuMeHsieTcs AN Nodadnm Ha BXOA 3anycka BCEX YacCTOTHbIX
KOMMOHEHT CWUrHana, WM B CcaydasiX, Koraa 3akpbiTbii Bxog (AC) MOXET NpMBECTU K CMeLleHUto
3(pHEKTUBHOIO YPOBHSA 3anycka.

AC (3akpbiTbli BxoA) - EMKOCTHast cBa3b no Bxoay. OTceueHMe MOCTOSIHHOM COCTaBASAOLWEN,
noaasneHne 4acToT Hmxe 8 ..

HF Reject (BY d¢unbtp) - (nogasneHme BY) CBS3b uyepe3 HU3KOYACTOTHbIA DUnbTp,
noaaBNsALWMIA YacToTbl CBbiwe 1,2 MIy. MNMpuMeHsaeTcs A4 3anycka Ha HU3KMX YacToTax.
LF Reject (HY d&dunbtp) - (nogasneHne HY) CBa3b no BXogy 4epe3s eMKOCTHOM

BbICOKOYACTOTHbIA (PUNIbTP; OTCEYEHME MOCTOSAHHOM COCTaBAWLWEN, NoAAaBNEHMEe 4YacToT Huxe 2 MIu.
MNpuMeHaeTcsa AN9 NOBbIWLEHMS CTabUNbHOCTM 3anycka Ha CpeAHMX N BbICOKMX YacToTax.

11.5 Ypep)xaHue 3anycka

OYyHKUMSA yaepXaHUs — 3TO AOMOJSIHUTENbHOE YCNOBME AN peXnMa CUHXPOHM3aAUNK No PPOHTY.
OHa MoxeT 6bITb BblpaXXeHa KakK WHTepBasl BPEMEHU WU KOMMYECTBO COObITUA. DYHKUMSA yAep>XaHUs
6noKMpyeT CXeMy CUHXPOHM3AUMW Ha 3a[aHHblA Nepuos BpeEMEHW WM KOMYEeCTBO cCObbiTM nocne
nocnegHero 3anycka pasBepTku. CobbiTvs — 3TO CAydam, Korga MMeeT MeCTO BbINMOSIHEHWE YCNOBUNA
3anycka. Cnefyowunn 3anyck npousonaeT, KOraa WCTeKyT YCNoBUSA yaepXXaHus n 6yayT BbIMNOSHEHbI
oCTajibHble YCNOBMSA 3arycka.

QOYyHKUMA yAepXKaHUSA UCMOoNb3yeTca AN nonyyeHus crabunbHOro 3anycka Ha COCTaBHbIX
nepuoanyeckux curHanax. Hanpumep, ecnu M3BECTHO KOJIMYECTBO WAU ANUTENbHOCTU 31EMEHTapHbIX
curHanos, obpasyroLwmx COCTaBHOM CUrHaM, TO MOXHO 3abnoknMpoBaTtb MX, BbibpaB noaxoasiiee 3Ha4YeHue
yaepxaHus. MNMoxoxue ycnoBus MCNOMb3YIOTCA B YCAOBHbIX TUMAaxX CUMHXPOHU3ALMMN.

MHorga MOXHO A[0CTU4Yb CTabunbHOro oTOo6paXkeHUs nepuoanyYecKUX CIOXHbIX CUrHasnos,
HaN0XUB YCNOBME Ha WHTEpBaJsl BpEMEHU MexAy rnocsefoBaTesfibHbIMKW 3anyckaMun. B npoTuBHOM cnydae
3TO BpeMSA onpefensercs TOAbKO BXOAHbIM CUMHaAOM, peXMMOM CBSA3M M MOAOCON nponyckaHus npubopa.
BbibepuTe MONOXUTENbHLIA MW OTpUUATEsNbHbIN 3anyckalowmin GpPoOHT U MUHMMANbHOE BpeMs MeXxAay
3anyckamu. 3anycKalowWwmin CUHXPOUMMNYNIbC reHepupyeTcs, korga 6yaeT BbINOMHEHO YCNOBME 3anycka
nocne WUCTeYEeHUS BPEMEHU BbIAEPXKKN, OTCYUTbIBAEMOro OT MOCAeAHero CUHXpouMmnysbca. MOXHO
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BbibpaTb Nt060M NpoMexyTok BpemeHu oT 80 Hc Ao 1,5 c. OTCUET BpPEMEHM YAEpXKAHWUS HavynHaeTcs
3aHOBO MOC/Ee KaXAoro 3anycka.

MCTOYHUK CUHXPOHMU3ALMMN: NONOXUTENbHbLIA (PPOHT

3anyckatolee 3anyckatowee 3anyckatowee
cobbiTue cobbiTne cobbiTne
/ /]
¢ ’
' '
3anyck MOXeT NpoOUCXOAUTb '| \
— T
L4
g BPEMS$ YAEPKAHNS sl I} Bpemst YAEPKAHNS sl :
! 1
S ' 1
MeHepupyeMbI CUHXPOUMNYNbLC 3anycKa v \

AN
¢ t 3 . i p
anyqK HaynHaet 1 1
HOBbIM OTCHET I I

I " 3anyck HayMHaeT
; : BPEMEHU 3aAepKKu

HOBbIA OTCYET
BPEMEHW 3aEPXKKM

[ns Bblbopa KOPPEKTHOro BpEMEHM yAep)KaHMS 3anycka Heobxoammo:

1. HaxaTtb kHonky Stop. 3aTteM, MCNOAb3ys KHOMKWN CMELLEHUS TOPU30OHTANIbHON pa3BEPTKU U
YCTA@HOBKW BpEMEHUN PpPa3BEPTKMH, HaNTU NOBTOPAOLWYHCA 4YacCTb CUrHana. BbinonHUTbL
n3MepeHne BpeMeHn Mexay NOBTOPSIOWMMUCA yYaCcTKaMM CUrHana Cc NOMOLLbI0 KypCOpPOB.

2. HaxaTtb kHonky Trigger Setup/MEHKO CUHXP Ha nepepgHel naHenu ocuwunnorpada.
OTKpoeTCs MEHI0 HacCTpOeK CUMHXPOHM3auuu, MO YyMOJIYaHWUIO A0/MKeH 6biTb BblibpaH Tun
CUHXPOHM3aUNM No MpPOHTY.

3. HaxaTb kHonky ynpasneHus MeHio Holdoff Close/Yaepix Bbiki, 3aTeM BOCMNO/Ib30BaTbCS
YHUBEPCaAJZIbHbIM NepeKtovyaTenem ang Bbl60pa BPpEMEHWN yAEPXKaHUA 3anyCKa.

11.6 ®unbTp WyMa

dyHKUMA noaasBneHus wyma Ao6aBNAET AOMOAHUTENbHbIN TMCTEPE3NC B CXEMY CUHXPOHM3ALUN.
3a cyeT yBenuM4yeHUs 30Hbl rMcTepesnca B CXeMe CUHXPOHM3aUUK, YMEHbLUAETCH BEPOATHOCTb JIOXKHbIX
cpabaTbiBaHUM OT WyMa B curHane. B Toxe Bpems, GUAbTp WyMa yMeHbLUAET YyBCTBUTENbHOCTb 3anycka,
noaToMy Ang cpabaTtbiBaHUA HEO6X0AMM cUrHaN € 60MbLLINM YPOBHEM.

Ona BkawoyeHnss dGYHKUMM noAaBneHus wyma HeobxoAuMO HaxaTb KHonky Trigger
Setup/MEHKO CUHXP Ha nepegHelit naHenu ocuunnorpada, B OTKPbIBLUEMCA MEHK Ha)XaTb KHOMKY
ynpaesneHns MeHio Noise Reject/®unbtp LWyma ana skawoyeHus dyHKUMWM MoAaBMEHUS  LWyMa,

MOBTOPHOE Ha)aTue KHOMKW OTKJIIOYAET AaHHYI0 QYHKUUIO.
SIGLENT [ffigiim:2.00us/ Delay:0.00s f = 603.310kHz
h 4

[ “Cmo:;;Iing [ NoisegRejeAct « vl\ﬁcﬂad“e Next E’age
DC Off Auto Page 2/2

Puc. 11-1 ®OyHKLUMA NoAaBNIEHUA LWYMa OTKJIIOUYEHa
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SIGLENT[THig&M:2.00us/ Delay:0.00s f = 153.000kHz [1111h
4

Type Coupling Noise Reject Next Page
Ed DC On Page 2/2

Puc. 11-2 ®dyHKUMsA nofgaB/ieHUNA WyMa BKJIlOYEeHa

11.7 Buabl CUHXPOHU3ALUMN

Ocuwunnorpad nmeeT 5 pexnmoB 3anycka:

Mo dpoHTY;

Mo CKOpPOCTM HapacTaHus;

Mo 3afaHHbLIM NapaMeTpaM ANNTENIbHOCTU UMNY/bCa;
TB cnHxpoHu3auus;

Mo napameTpaM OKHa;

Mo BpeMeHHOMY MHTepBany;

OTNOXeHHbIN 3anycK;

Mo paHTy;

Mo wabnoHy.

11.7.1 CuHxpoHu3aumsa no ¢ppoHTy

3anyck no GpoHTy ABNSETCA MPOCTENLLMM TUMOM 3anycka. 3anyck no MdpoHTY NPOUCXOAUT, Koraa
CUFHan nepecekaeT aMnUTYAHbIN MOpPOr Kak C MOJIOXWUTENbHbLIM, Tak U C OTpULUATENbHLIM HAKIOHOM, C
BO3MOXHOCTbIO yAEepXKaHu1s 3anycka no 3aaaHHOMy BPEMEHHOMY MHTEpBany.

MonoXxuTenbHbli OTpuuaTenbHbIN
dpoHT dpoHT

""""""""""" -~ -- YpoBeHb 3anycka

3anyck 3anyck

. HaxaTtb kHonky Trigger Setup/MEHIO CUHXP Ha nepegHein naHenu npubopa, ans

nepexoaa B MEHKO HACTpPOEK CMHXPOHU3aUnn.

. Haxate kHoOnNky ynpasneHus w™MeHio Type/Tun U1, WCNONAb3ys YHWUBEpPCasbHbIN

nepeknto4vaTtenb, BbibpaTh TUN cMHXpoHu3aumn Edge/®poHT, AnsS NoATBEPXAEHUSA BbiGopa
HaXaTb Ha LIEHTpa/IbHYI0 YacTb NepeksovaTtens.

. HaxkaTb KHOMKY ynpaBneHua MeHio Source/WUCTOUYHMK U, UCMOSb3ysa YHWBEpPCaNbHbIN

nepexknkyaTtesb, Bbl6paTb MCTOYHUK CUTHANa CUHXPOHU3aUUN.

. Haxate kHonky ynpasneHns ™eHi Slope/HaknoH #©n, ucnonb3ys YHUBEpPCAsbHbIN

nepexknkyaTtesb, Bbl6paTb CUHXPOHUN3AUUNIKO TMOJTOXKUTENTbHbIM ¢)pOHTOM, CUHXPOHU3AUNIO
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oTpuuaTenbHbIM (PPOHTOM MM CUHXPOHM3AUMUIO MO Ntob6oMy (DPOHTY, KOTOPbIA 0bHapyXeH
nepBbIM.

5. HaxaTb kKHOMKy Trigger Level, 1 BOCNoab30BaTbCA YHMBEPCA/bHbIM NepekoyaTesemM ans
YCTaHOBKW YPOBHS 3anycka.

SIGLENT [TigdiM:2.00ns! Delay:0.00s f =153.000kHz [11ii}

4

Source | Next Page
CH1 Page 1/2

Puc. 11-3 CuHXxpoHu3aumsa no ppoHTy

11.7.2 CMHXpOHM3ALIMA MO CKOPOCTU HapacTaHuUA.

3anyck no 3ajaHHOM CKOPOCTM HapacTaHus Wan cpesa (poHTa, onpeaensemMon NpoxoaoM OT
nepeceyeHuss B 0o nepeceyeHnss A NoporoBbiX YPOBHENK B TeYEHME BPEMEHM, KOTOpOoe Hosblue, MeHbLUE,
HaxoouTCcs B npeaenax WAM BHe MNpeaenoB YCTaHOBMEHHONO BPEMEHHOro WHTepBana. [loporosble
BE/IMUYMHbI TAKXe MOXET b6bITb 3a4aHbl.

BepXHW NOpOroebli YpoOBEHb

HWXXHWIT NOpPOroebIil YpOBEHb

CKOpOCTb HapacTaHusa

1. Haxatb kHonky Trigger Setup/MEHKO CUHXP Ha nepepHelt naHenun npubopa, Ans
rnepexona B MEHIO HAaCTPOEK CUHXPOHM3aLNN.

2. HaxaTb KHOMKY ynpasneHus MeHio Type/Tun U1, WUCNOAb3ys YHWUBEpCasbHbIN
nepeknto4yaTtenb, BbibpaTb TUN cuHXpoHusaumu Slope, ana noaTBepxaeHUs Bblibopa
HaXaTb Ha LEeHTpanbHYl0 YacTb NepekoyaTens.

3. HaxaTb KHOMKY ynpaBneHunss MeHio Source/WNCTOYHMK U, MCMNONb3ys YHMUBEpPCasbHbIN
nepeksn4yatenb, BbIbpaTb UCTOYHUK CUTHANa CUHXPOHU3ALNN.

4. HaxaTb KHOMKY ynpasneHns MeHio Slope/HaknoH 1, wucnonb3ys YHWBEpPCasnbHbIN
nepekno4yaTesib, BblbpaTb CUHXPOHM3AUMUIO MOMOXKUTENBbHBIM (POHTOM, CUHXPOHMU3ALUIO
oTpuuUaTeENbHbIM (PPOHTOM MM CUHXPOHM3ALUMIO NO OH6OMY (PPOHTY, KOTOPbLIN OBHapyxeH
nepBbIM.

5. HaxaTb KHOMKy ynpasneHus MeHio Limit Range, n BOCnosb30BaTbCs YHUBEPCANbHbIM
nepekn4yaTtenem Ans Bbibopa yCcnoBus CUHXpOHM3aLNK:

e <= - KOrga CKOpoCTb HapacTaHMsa MeHblle 3a4aHHOro 3Ha4YeHuns;
e >= - KOrAa CKOPOCTb HapacTaHusa 60nblue 3a4aHHOr0 3Ha4YeHUs;
e <> - KOrJa CKOpOCTb HapacTaHus 6onblle Unu MeHblle 3a4aHHOro 3Ha4YeHus;
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e >< - KOrga CKOpocCTb B npejenax 3aJaHHOro gnmanasoHa.

6. Haxatb kHonky Lower Upper/BepxH Hu)XH ans yCTaHOBKM 3HA4YeHWI BEpXHEro u
HUXHEro noporoBOoro YypoBHSA. YCTaHOBKAa 3HAyeHUS OCYLLECTBAAETCH YHUBEpPCaslbHbIM
nepekntovaTeneMm. HmxHee 3HayeHne NOPOroBoro ypoBHS, He MOXeT 6bITb Bbille BepXHero
3Ha4vyeHus n Ha oboporT.

SIGLENT M:500ns/ Delay:0.00s f = 599.999kHz [Tk
A 4

14 4

’,4

ACoupIing Next Page
DC Page 2/3

Puc. 11-4 CuHXpOHM3aL S N0 CKOPOCTU HapacTaHus

11.7.3 CMHXpPOHM3aUMUA NO YC/NIOBUSAM AJINTEJIbHOCTU MMNYJibCa

3aI'IYCK MO OKOHYAHUIKO MNOJIOXWUTENBbHOIO UIN OTPpUUATENIBHOIoO MMNynbCa, Korga ANMUTENIbHOCTb
nMMnynbcCa 60ﬂbLLle, MeHblle, HaXoAUTCA B npeaenax Uin BHe npenenos YCTaHOBﬂeHHOVI ANMUTENBbHOCTU.
,U,)'IVITe}'IbHOCTb oTpuuaTesIbHOro nMnysnbcCa
OnnTensHoOCTb
NOSIOXMTENBHOro UMMy NbCa
I

------------------------------------------------------------- YpoBeHb 3anycka

] ]
OnutensHocTb
oTpuUaTeNbHOro UMNynbca

1. Haxatb kHonky Trigger Setup/MEHKO CUHXP Ha nepegHeli naHenwn npubopa, Ang
nepexoga B MEHIO HAaCTPOEK CUHXPOHM3aLUN.

2. HaxaTb KHOMKY ynpaBneHnss MeHto Type/Tun un, KUCNoNb3ysa YHUBEpPCaNbHbIN
nepeknto4vaTtenb, BbibpaTb Tun CcuHXpoHM3auun Slope, ana noaTeepxaeHns Bbibopa
HaXkaTb Ha LUEeHTpanbHYI0 4YacTb MnepeknoyaTens.

3. HaxaTb KHOMKY ynpasneHus MeHio Source/WCTOUYHUK W, UCNOMb3ys YHUBEpCabHbIA
nepekatoyvaTenb, BblbpaTb UCTOYHUK CUMHAMa CUHXPOHU3aUNK.

4. HaxaTb kHonky Trigger Level, 1 BOCNoNb30BaTbCA YHUBEPCaNbHbIM NepekntovaTteneM ans
YCTaHOBKW YPOBHS 3anycka.

5. HaxaTb kHonKy ynpasneHuns wMeHio Polarity/MonapHocTtb aAna Bblbopa MNONSAPHOCTU
UMnynbca, No KOTOpoMy 6yaeT BbIMNOAHATCA CMHXpOHU3auusa: Positive/MonoxkurtenbHas
nnn Negative/OTpuyaTtenbHasn.

45



6. HaxaTtb KHOMKy ynpasneHmsa MeHio Limit Range, 1 BOCnosb30BaTbCs YHUBEPCasbHbIM
nepekntodaTeneM ans Bbibopa ycnoBmsl CUHXPOHM3AUNK:
e <= -1NTENbHOCTb MMNYJ/IbCa MEHbLUE 3a4aHHOIro 3HAa4YeHMS.
Mpumep: npu yctaHoBke ycnoBmsa <100 HC, 3anyCK NpousonaeT npu obHapyxeHun
UMNynbca C AnnTenbHoCTbo MeHee 100 Hc.

=100 Hc — =100 Hc—-i
| | | -

e >= - ANIUTENIbHOCTb MMMyJibca 6osblue 3a4aHHOro 3Ha4YeHusl.
Mpumep: npm yctaHoBke ycnoBusa >100 HC, 3anycKk Npou3onaeT npu obHapyXeHun
nMnynbca Cc AnutenbHoCcTbio 6onee 100 Hc.

—3anycK

=100 Hc—=] =100 Hc—} _—-3anyck

e <> - KOrga AsMTeNIbHOCTb MMNYy/ibCca 60sblle HUXXHEro npeaena U MeHblle BepxXHero
npeaena.
Mpumep: npu yctaHoBke ycnosus >100 Hc m <300 HC, 3anycK MpouM3OonaeT npu
obHapy>XeHnn MMnNynbca B YKazaHHOM Auana3oHe, mexay 100 n 300 Hc.

=100 Hc—=| |=—— 300 Hc —=] l+—200 Hc —=] ___3anyc«k
| — — |

o >< - KOrga ANuUTeNbHOCTb nMnynbca 6onblue BEPXHENo npeaena n MeHblle HNXHETNO
npeaena.

SIGLENT [Tigdim:200nsi Delay:0.00s f = 599.999kHz [T}
A 4
w
B <

Noise Reject| Next Page
DC Off Page 2/3

Puc. 11-5 CMHXpOHM3aLMA NO AJINTENIbHOCTU UMNyibCa

11.7.4 CuHXxpoHu3auus no napamerpam TB curHana

B >TOM pexuMe cxeMa CUHXPOHM3aUMU JaeT BO3MOXHOCTb CUHXPOHM3AUUW  TMOSHOMO
TEeNEeBU3MOHHOIo CMrHana, sbibopa NOASAPHOCTN BMAEO CMIrHana, Bbibopa CUCTEMbI LLBETHOIO TeneBnaeHus,
Bbibopa TB-cTtpoku, wn TB nonga. Ocuumnnorpadbl AKUM-4125C / AKWM-4128C noapepxusatoT
CUHXPOHM3ALMIO NO CreaywmM Tunam usetHoro tenesugenns: NTSC, PAL n HDTV.
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. Haxatb kHonky Trigger Setup/MEHIO CUHXP Ha nepegHein naHenu npubopa, ans
nepexoja B MEHK HACTPOEK CUHXPOHM3ALNMN.

. HaxaTte kHomky ynpaeneHna wMeHioo Type/Tun 1, WCNOAb3yS YHMBEPCAsbHbIN
nepeknto4vaTenb, BbibpaTb TUN CcuMHXpoHM3aumm Video, pans noaTeepxaeHus Bbibopa
Ha)XkaTb Ha LEHTpanbHYI0 YacTb NepeknyaTens.

. Haxatb kHOMKy ynpasneHus MeHi0 Source/WUCTOYHMK U1, MCMOJSb3ys YHWBEPCAsbHbIN
nepekatovaTenb, BbiIbpaTb UCTOYHUK CUMHANMa CUHXPOHU3aLNK.

. HaxaTtb kHonky ynpasneHus MeHio Standard/Cranpaprt 414 Bbibopa BuMAeo craHgapTa.
Ocuunnorpadbl cepunn AKNM-4125C / AKUMN-4128C noaaepxuBawT crneaywolne BuAbl

BMnAE€O CTaHAapPTOB.

CraHpapt Tun CHUHXpOUMNYJIbC
NTSC YepeccTpo4Has BI-level
PAL YepeccTpo4yHas Bl-level
HDTV 720P/50 MporpeccuBHas Tri-level
HDTV 720P/60 lMporpeccmBHas Tri-level
HDTV 1080P/50 lMporpeccmsBHas Tri-level
HDTV 1080P/60 MporpeccuBHas Tri-level
HDTV 1080i/50 MporpeccuBHas Tri-level
HDTV 1080i/50 lMporpeccmBHas Tri-level

Monb3oBaTenbCKUMN

Monb3oBaTeslb TaKXe MOXeT 3adaTb CO6CTBEHHble HACTPOMKWM CcTaHAapTa,

Heobxoammo Bbi6paTb TN Custom/Monb3oBar.

ana  3Toro

YacToTa Kagpos

25Ty, 300y, 50 "y, 60 Iy

Yncno cTpok

300 ~ 2000

Yucno nonen

1,2,4,8

YepeccTpo4yHasa pa3BepTKa

1:1, 2:1,4:1,8:1

To4yka 3anycka

Ctpoka

one

(3HayeHue cTpokn)/1

(3HayeHune cTpokmn)/2

(3HayeHune cTpokn)/3

(3HayeHue cTpokn)/4

(3HayeHune cTpokn)/5

(3HayeHue cTpokmn)/6

(3HayeHune cTpokn)/7

(3HayeHune cTpokn)/8

N[O |~ |WIN (=T

Huxe npeacrtaBneHa Tabnuua,

raoe Ha npuMepe 800 CTpoKM NMoKasaHa B3auMMOCBA3b Bbibopa
CTPOKM, MONs, pa3BepTKN U TOYKM 3anycka.

Crtpoka Mone Pa3BepTKa Crpoka 3anycka [Mone 3anycka
800 1 1:1 800 1

800 1,2,4vnn 8 2:1 400 1,1~2,1~4, 1~8
800 1,2,4vnn 8 4:1 200 1,1~2,1~4,1~8
800 1,2,4 vnn 8 8:1 100 1,1~2,1~4, 1~8

5. HaxaTb KHOMKY ynpasneHus MeHto Sync/CuHxpoHusaumusa 474 Bbibopa ycnoBus 3anycka.

Ona nwboro Tuna TeNEeBU3MOHHOrO CUrHana

Any/Jlro6o# nnu Select/Bbi6op.

e Any/J1i060M — CMHXPOHM3ALMUS MO NOO6OMY FOPU30OHTAIbHOMY CUHXPOUMMYbCY;

e Select/Bbi6op - BbI6Op NOMS M CTPOKU CUHXpOHM3aumu. Ons Bbibopa HaxaTb
KHOMKy ynpaBneHus MeHio Line/Ctpoka wnun Field/MNMone, BbibpaTb 3HauyeHue
YHUBEpCasibHbIM MepeKkntoyaTesneM.

Huxe B Tabnuue npuBeneHa MHGOPMaUMS O KOMMYECTBE CTPOK B MoSie ANS KaX4oro M3 BUAEO

CTaHAapTOB.

MOXHO 3aaatb TuUN

CUHXPOHU3aUNN

CraHpgapT Mone 1 Mone 2
NTSC 1..262 1..263
PAL 1..312 1..313
HDTV 720P/50, HDTV 720P/60 1..750
HDTV 1080P/50, HDTV 1080P/60 1..1125
HDTV 1080iP/50, HDTV 1080i/60 1..562 1..563
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SIGLENT THg™M:50.0us! Delay:0.00s f=16.3218kHz[1_}

L LAY Y S——

SYNC
Video Select
Puc. 11-6 CuHxpoHusauusa no napamerpam TB curHana

11.7.5 CuHXpOHM3aLuMs NO NapaMeTpaM OKHa

B 3TOM pexuMme CUHXPOHM3aUMKW 3anyCcK MNPOUCXOAMUT, KOraa YpPOBEHb CUrHana BbIXOAWUT 3a
npeaesnbl YCTAHOBIEHHOIO «OKHa» (MepecekaeT BEPXHIOK WUJIN HUXXHIOK rpaHuLbl).

EcTtb ABa Bumaa OKOH: abcontotHoe W oTHocuTesnbHoe. OKHa WMET pa3nnyHble MeETOoAbI
KOPPEKTUPOBKN YpPOBHS 3anycka. lpu Bbibope okHa abCoNOTHOro Tuna, HUXXHUIA U BEPXHUIM YPOBEHb
3anycka MOXHO perysnpoBaTb COOTBETCTBEHHO C MOMOLLbIO PYYKW perynsitopa yCTaHOBKM YpPoBHS. [Mpwu
BblbOpe OKHa OTHOCUMTENbHOro TuMa, AOCTyNMHa peryavpoBKa LEHTPasbHOM OCK YpPOBHSA 3amnycka, W
3HAYEeHUE OTCTPOMKN HUXXHEN N BEPXHEN rPaHuUL OT LEHTpa.

Ecnv HMXHUIA 1 BEPXHUIA MOPOroBble YPOBHM HAaxoAsTCS B npeAenax Anana3oHa aMnanuTyabl
CUrHana, CUHXpOHM3auuM O6yaeT BbINOMHATECA KaK MO HapacTawweMmy, Tak W Mo
cnagarowemy QpoHTy.

Ecnn BepxHMII NOpOroBblIi YypOBEHb HaxoouTCs B npedenax Anana3oHa aMnautyabl
CUrHana, B TO BPEMS KaK HMXHWI MOPOroBbl YypPOBEHb BbIXOAWUT 3a Npeaesnbl Anana3oHa
aMMAnTyAbl CUTrHana, CUHXPOHM3auusi OyAeT BbINOSHATLCA TOJSIbKO MO HapacTaloleMy
dpoHTY.

Ecnn HMXKHWIA NOPOroBbIN YpOBEHb HAaxX0AUTCA B NMpeaenax AnanasoHa aMnanTyabl curHana,
B TO BPEMS KaK BEPXHWIA MOPOroBblIN YPOBEHb BbIXOAWUT 3a Npeaesibl Anana3oHbl aMnANTYAbI
CUrHana, CMHXpoHu3auuns 6yaeT BbINOMHATLCS TONLKO NO cnajatowemMy QpoHTy

Hactpoitkn Absolute/A6contoTHOro TMNa okKHa.

1.

2.
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HaxaTb kHonky Trigger Setup/MEHKO CUHXP Ha nepegHel naHenn npubopa, ans
rnepexoga B MEHIK HaCTPOEK CUHXPOHM3aLNN.

HaxxaTb KHOMKY ynpasneHns MeHio Type/Tvun 1, WCNOAb3ysa YHUBEpPCasbHbIN
nepeksawyaTtens, BbibpaTb TN cuMHXpoHu3aumm Video, ans noareepxaeHus Bblbopa
HaXkaTb Ha LeHTpasbHYI0 YacTb MnepeksyaTens.

. HaxaTb KHOMKY ynpaBrieHus MeHio Source/WUCTOUYHUK W, UCMONb3ys YHUBEPCasibHbIN

nepeKkn4yaTtenb, Bbl6paTb NUCTOYHUK CUTHaNa CUMHXPOHU3aUnNn.

. Haxate kHonky ynpaeneHuns MeHio Window Type/Tun okHa ans Bbibopa

Absolute/A6contOTHOro oKkHa.

. HaxaTtb kHonky ynpaBneHus MeHio Lower Upper/Bepx HWXKH, 3aTeM HaxaTb KHOMKY

ynpaeneHuss MeHio Trigger Level ans ycTaHOBKW BepXHEro WM HUXHEro MOpOroBoro
YpOBHS.  [ns  yCT@HOBKM  MOPOroBOr0  YPOBHS  MCMOSIb30BaTb  yHWBEpCasbHbIM
nepekstyaTternb.



1.

2.

SIGLENT[THigdimM:500ns! Delay:0.00s f = 599.999kHz [1ITh
. 4

Type Source Window Type [Lower Upper| Next Page
Window CH1 Absolute ||660mV 2.74 Page 1/2
Puc. 11-7 CuHxpoHM3auma no abcosIloTHOMY TUNY OKHa

HacTtpoiiku Relative/OTHOCMTENbHOro TUNAa OKHa.

Haxatb kHonky Trigger Setup/MEHKO CUHXP Ha nepegHeli naHenn npubopa, ang
nepexoaa B MEHIO HACTPOEK CUMHXPOHM3ALUMN.

HaxxaTb KHOMKY ynpaBneHus MeHio Type/Tvun 1, WUCNONb3ys  YHUBEpCasbHbIN
nepekntoyvaTtenb, BbibpaTb TUN CcuMHXpoHM3aumm Video, ansa noaTeepxaeHus Bbibopa
HaXkaTb Ha LIeHTPa/ibHY0 YacCTb NepeksoyaTens.

. HaxxaTb KHOMKY ynpaBneHUss MeHIo Source/WUcTouHuMK n, MnCNosb3ysd YHMBepcaﬂbelﬁ

nepekno4yaTtesnb, Bbl6paTb MCTOYHUK CUTHaNla CUHXPOHKM3aLUnn.

. Haxate kHonky ynpaBneHunsa MeHio Window Type/Tun okHa Aana Bbibopa

Relative/OTHOCUTENbHOIO OKHa.

. HaxaTtb kHoMky ynpasneHuss MeHto Center Delta, 3aTeM HaxaTb KHOMKY YynpasBneHUs

MeHo Trigger Level ans ycTtaHOBKM 3HAUEHUSA LIEHTPasbHOM OCU M 3HAYEHUS OTKJIOHEHUSA
(JenbTa) oOT UeHTpa. [ONA YyCTaHOBKM 3HAUYEHWUIA UCMNOMNb30BaTb YHUBEPCANbHbIN
nepeknyaTenb.
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SIGLENT [figdim:500nsi Delay:0.00s f = 599.999kHz [1111}
‘ A 4

Type +| Source .| Window Type
Window CH1 Relative 0.0V 1.00V

Puc. 11-8 CMHXpOHM3aL A NO OTHOCUTEJNIbHOMY TUMY OKHa

11.7.6 CuHXpOHM3aLUMs NO UHTepBany

3anyck Mo BTOPOMY TMONIOXWUTENbHOMY WM OTpuUUATeNbHOMY GPOHTY, KOraa MpoMexyToK
BpeMeHU Mexay poHTaMun 6onblue, MEHbLUE, HAXOAUTCA B Npeaenax Win BHe NpeaenoB YCTaHOBIEHHOMO
BPEMEHHOI0 MHTepBana.

|—F|{ | ——»
——>

e TH T

3anyck 3anyck

1. Haxatb kHonky Trigger Setup/MEHKO CUHXP Ha nepepHelt naHenun npubopa, Ang
nepexoga B MEHK HAaCTPOEK CUHXPOHM3ALMN.

2. HaxaTb KHOMKy ynpasneHus MeHto Type/Tun U4, wcnonb3ys YHUBEpCasbHbIA
nepeknto4yaTenb, BblbpaTb TMN cMHXpoHU3auuu Interval/WUHTepBan, aAna noaTBepXAeHus
BblbOpa HaXkaTb Ha LEeHTpanbHYyl 4YacTb nepekntoyaTens.

3. HaxaTb KHOMKYy ynpaBieHuss MeHi Source/MNCTOYHMK U, MCMNOoMb3ys YHMUBEpPCasbHbIN
nepekntoydaTesnb, BbibpaTbh UCTOYHUK CUTHANA CUHXPOHM3aLNN.

4. Haxatb KHOMKY ynpasneHus wMeHio Slope/HaknoH u, wncnonb3ys YyHWUBeEpPCasnbHbIA
nepeknto4yaTesb, BblbpaTb CUHXPOHM3ALMIO MONOXKUTENBHBIM (PPOHTOM UM CUHXPOHU3ALNIO
oTpuuaTenbHbIM POHTOM.

5. HaxaTb KHoMKy ynpasneHus MmeHio Limit Range/3anyck, Korga, ansa sbibopa ycnosus
CUHXPOHM3aLUMN:

e <= - (MeHblle 33aaHHOr0 3Ha4YeHusd): 3anyckK, Koraa uHTepsas BPEMEHW 4O BTOPOro
MOMOXMUTENbHOIO MM OTpULATENBHOro (OPOHTaA MeHbLUEe 3a4aHHOro 3HaAYEeHUs.

e >= - (6onblle 3a4aHHOro 3HA4YeHMs): 3amnycK, Koraa WHTepBasa BpeMeHn 4O BTOPOro
NONOXMUTENbHOIO UK OTpulaTesbHOro dpoHTa 6onblle 3a4aHHOM0 3HAYEHUS.

e <> - (B nNpepenax 3ajaHHOro AuanasoHa): 3anycK, Koraa WHTepBas BpeMeHu A0
BTOPOro MOJIOXUTENIbHOIO MM oTpuuaTenbHoro gpoHTa 6osblle 3a4aHHOM0 3HaYeHus
HWXXHEro npeaena n MeHblle 3alaHHOro 3Ha4YeHus BepXHero npeaena.

e >< - (B He NpeAenoB 3a4aHHOr0 AmManasoHa): 3anyck, Korga MHTepBan BpPeEMeHU A0
BTOPOro NOJSIOXUTENbHOIO MM oTpuuaTenbHOro dpoHTa 6onblue 3a4aHHOr0 3HaYEeHUS
BEepxXHero npeaena v MeHblle 3a4aHHOro 3Ha4YeHns HUXXHEro npegena.
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SIGLENT[THigdimM:500ns! Delay:0.00s f = 599.999kHz [1111}
4

> = Coupling Noise Reject| Next Page
2.00ns DC Off Page 2/3

Puc. 11-9 CMHXpOHM3aLMA N0 UHTepBany

11.7.7 OTno)>XeHHbI 3anyckK

3anycKk npuv nponajaHWUM cCuUrHana Ha BpeMsi 60/blie 3a4aHHOro MO YCI0BUIO (pOHTa WM

COCTOAHUA.

3anyck, korga 6nmxanwmne @poHTbl OAHOMMEHHOW (YyCnoBue <«@POHT») WU pPa3HOUMEHHOW
(ycnoBue «cocTositHME») MONAPHOCTU OTCTOAT APYr OT Apyra Ha BpeMsa 6onblue 3a4aHHOro.

— Ty —»f

N L, ]

Ycnosue «poHT»
YcnoBue «cocTtossHue»

¥ —

]

3anyck 3anyck Zanyck 3anyck

HacTpoiku OT/I0XKEHHOr0 3anycka Mo yC/A0BUIO «®POHT>.

1.

2.

HaxaTb kHomnky Trigger Setup/MEHKO CUHXP Ha nepegHeir naHenu npubopa, ans
nepexofa B MEHK HACTPOEK CUHXPOHM3ALNN.

HaxaTb KHOMKY ynpaeneHua MeHio Type/Tvun 1, WUCNONb3ys YHUBEpPCanbHbIA
nepeknw4yaTtensb, BbibpaTb TN  CUHXpOHM3auum Drop Out/OTnoxxeHHasa, ans
noaTeepXXaeHus Bbibopa HaxaTb Ha LEHTpasibHYO YacTb NepekyaTens.

. HaxaTb KHOMKY ynpaBneHus MeHlo Source/WUCTOYHUK U, UCMOJb3ys YHUBEPCasbHbIN

nepeknkyartesb, Bbl6paTb MCTOYHUK CUTHaNa CUHXPOHUN3aLUUN.

. HaxaTte kHoMKy ynpasneHns ™eHio Slope/HaknoH u©, ucnonb3ys YHUBEpPCAsbHbIN

nepeksno4vaTtenb, BbibpaTb CUHXPOHU3ALUMIO NOMOXUTENbHBIM (DPOHTOM MM CUHXPOHU3ALMIO
oTpuuaTenbHbIM PPOHTOM.

. HaxaTtb kHonky ynpaBneHuns MeHto OverTime Type/Tun BpemeHmn ans Bblbopa Tuna

Edge/®PpoHT.

. HaxaTb kHoMKy ynpasneHust MeHio Time/BpeMms, Bbi6paTb 3HaYeHMEe BPEMEHU UCMOMNb3YS

YHMBepcaﬂbeIVI nepeknyaTesb.
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SIGLENT[TigidimM:50.0usi Delay:0.00s f = 999.999Hz [11mI}
A 4

Coupling Noise Reject| Next Page
DC Off Page 2/3

Puc. 11-10 OT/10>keHHbI 3anyCcK Mo yC/IOBUIO «DPOHT>»

HacTpoWKu OT/IOXKEHHOro 3anyckKa no ycjoBuio «COCTosiIHue».
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1.

2.

HaxaTb kHonky Trigger Setup/MEHKO CUHXP Ha nepegHei naHenn npubopa, ans
nepexona B MEHK HAaCTPOEK CUHXPOHM3aLNN.

HaxaTb KHOMKy ynpasneHns MeHto Type/Tun 1©n, wucnonb3yss YyHUBEpPCaJbHbIN
nepeknto4yaTtenb, BblbpaTb TN CUHXpoHuM3aumn Drop Out/OTnoxxeHHasa, Ans
noaTeepXXAeHns Bbibopa HaxaTb Ha LEHTPasbHYO YacTb Nepekalyartens.

. HaxaTb KHOMKYy ynpaBreHus MeHio Source/WUCTOUMHUMK U, UCMNONb3ys YHUBEPCAsbHbIN

nepekn4yaTtenb, Bbl6paTb MCTOYHUK CUTHaNa CUHXPOHU3aLUUNN.

. HaxaTb kHoMKy ynpaBneHus MeHio Slope/HaknoH #u, UWCMNONb3ysl YHUBEpPCasbHbIN

nepeksntoyaTtesnb, BbibpaTb CUHXPOHM3ALUIO MOSTOKUTENbHLIM (DPOHTOM MU CUMHXPOHU3ALMIO
oTpuLaTenbHbIM PPOHTOM.

. HaxaTtb kHonky ynpasneHus meHio OverTime Type/Tun BpemeHnum ansa Bbibopa Tuna

State/CocToniHmue.

. HaxaTb kHonky ynpasneHusa meHio Time/BpeMsa, BbibpaTb 3HaYEeHME BPEMEHU UCMONb3YS

YHUBEpCalbHbI NepekoYaTensb.



SIGLENTTigdimM:50.0usi Delay:0.00s f = 999.999Hz [11I}
| ~

Source

Puc. 11-11 OT/210>keHHbI 3anycK No ycsioBuio «CocrtoaHue»

11.7.8 CuMHXpOHM3aLMA NO paHTy

3anycK pasBepTKM MO paHTy, onpeaensieMoMy 2 Noporamu rno ypoBHIO M MO ANIUTENbHOCTU paHTa,
KoTopas 60sbllue, MeHblUEe, HAaXOAWUTCS B nNpeaenax WM BHe NpeaesioB YCTAaHOB/IEHHOrO BPEMEHHOro

3Ha4YeHn4.

MonoXuTenbHbIn paHT UMNYNbLC

BepxHuit noporoebIn
YPOBEHb

HWXHWIA NOpPOroBbIi
YPOBEHb

OTpuuaTtenbHblil paHT UMNYNbLC

OTpuuaTenbHblA  paHT MMMYSbC MNepecekaeT BEpXHW MOPOroBbIi YPOBEHb, HO He
nepecekaeT HUXHWU NOPOrOBbI YPOBEHD.
MoNoOXUTENbHbIA paHT WMNYAbC MNEepecekaeT HUXHUA MOpPOroBbli  YPOBEHb, HO He
nepecekaeT BEPXHUI NMOPOroBbii YPOBEHbD.

. Haxatb kHonky Trigger Setup/MEHIO CUHXP Ha nepeaHein naHenu npubopa, ansa

nepexoaa B MEHKO HACTPOEK CMHXPOHU3aUNNn.

. Haxate kHoOnky vynpasneHus wMeHio Type/Tun U, WUCNONb3ys YHUBEpPCAsbHbIN

nepeksno4vaTtesnb, BbibpaTb TUM CMHXPOHM3auMn Runt/PaHT, aAns noaTBep)kaeHWUsA Bbibopa
HaXxaTb Ha LEHTpa/ibHYI0 YacTb Nepek/oYaTens.

. HaxaTb KHOMKy ynpaBneHus MeHio Source/WUCTOYHUK U, WUCMOJb3ys YHWUBEPCasbHbIN

nepeKnkyartesb, Bbl6paTb UCTOYHUK CUTHANa CUHXPOHU3aUUN.

. HaxaTb KkHoOMKy ynpaBneHns MeHio Polarity/MonapHocTb ana Bbibopa NONAPHOCTU

uMnynbca, No KOTopoMmy 6yaeT BbINOAHATCA CMHXpoHu3auusa: Positive/MonoxurenbHasn
nnn Negative/OTpuuartenbHas.

. HaxaTtb kHonky ynpasneHus MeHio Limit Range/3anyck Korpa, ans Bbibopa ycrnosus

CUHXpOHM3aUMN (<=, >=, <> Win ><).

. HaxaTb KHoMKy ynpaeneHus meHio Time Setting, Bbi6GpaTh 3HaUeHNE BpEMEHU UCMONb3YS

YHMBEpCanbHbI nepekntoyaTtesb.
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6. Ha BTOpoOl CTpaHWLE MeHI HaxaTb KHOMKY YynpaBneHus MeHio Lower Upper/Bepx
HWOKH, 3aTeM HaxaTb KHOMKY ynpaBneHus MeHio Trigger Level ang ycTaHOBKW BEPXHErO
NN HWXXHEro MOpOroBOro YypoBHS. [N YCTQHOBKM MOPOrOBOr0 YPOBHSI WMCMOMb30BaTb
YHUBEpCalbHbIA NepekoYaTenb. HuxXHee 3HauYeHUe NMoporoBOro YPOBHS, HE MOXET 6biTb
BbllL€ BEPXHEr0 3HAa4YeHUs1 1 Ha 060poT.

SIGLENT[TigdiM: 10.0usi Delay:0.00s f = 49.9999kHz [11Th
A 4
pm—— e T apmm— g
4
D> 1 i e
! 4
By Sy Sy = ey ey

> = Lower Upper|| Coupling
2.00ns -1.12V 900mY DC
Puc. 11-12 CMHXpOHM3aLUUA MO PaHTy

11.7.9 CuHXpOHM3auMsa NO 3afaHHOMY Wa6N0oHyY

CUMHXpOHM3auunsa pas3sBepTkn KoMbuHaumMen CUrHanosB OT pas/NYHbIX UCTOYHWUKOB (KaHanos). lNpu
CO34aHUN YCNOBUS 3a[al0TCA YPOBHU ANS KaXAOro M3 KaHanoB, KOTOpble 3aTeM CBA3bIBAOTCA MexAay
coboin normyeckmmun dyHkumammn (N; NWHE; WIN; UIINW'HE), ¢ BO3MOXHOCTbIO yAepXaHWs 3anycka no
3ajaHHOMY BpPEMEHHOMY WHTEpBany.

Kanan 1 Beicokuit

—_— L KaHan 2 Huskui

"N" Ocumnnorpamma

3anyck 1 3anyck 2

1. Haxatb kHonky Trigger Setup/MEHKO CUHXP Ha nepepHeli naHenu npubopa, ansg
nepexoAa B MEHI0 HAaCTPOEK CUMHXPOHMU3ALNK.

2. HaxaTb KHOMKY ynpasneHus MeHio Type/Tun U1, WUCNOAb3ys YHWUBEpCasbHbIN
nepekn4yartens, BblbpaTb TMN cuHXpoHusauum Pattern/LWa6noH, ana noaTBepXAeHUs
BbI6Opa HaxaTb Ha LEeHTPasbHY YacTb Nepeknovartens.
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. HaxaTb kHOMKy ynpasneHuss MeHi Source/WUCTOYHMK U, MCMOJb3ys YHWBEpCasbHbIN
nepekatovaTenb, BblIbpaTb UCTOYHUK CUTHANa CUHXPOHU3ALNK.

. Ona kaxpgoro kaHana BbibpaTb Jsormdeckun ypoBeHb: Don’t care/He Ba)kHoO,
High/Bbicokunit nnn Low/Hunskui.

¢ Low/Hu3kui - ycTtaHOBKa HW3KOro JIOrMYeCcKoro ypoBHsa AN5 BbIOpaHHOro KaHana.
Hu3knin ypoBeHb — 3TO YpOBEHb HaMps)KeHMS MeHblle YPOBHSA 3anycka u
NOpPOroBOro ypoBHS KaHana.

e High/BblCOKMIA - yCcTaHOBKa BbICOKOIO JIOFMYECKOr0o YPOBHSA ASS Bbl6paHHOro
KaHana. BblCOKUIA ypOBEHb — 3TO YpPOBEHb HanpseHus 6osblle YypOBHS 3amnycka u
NOpPOroBOro ypoBHS KaHana.

e Don’'t care/He BaXHO - JlOrMYeckM YypoBeHb Ans Bbi6paHHOro KaHama He
BblbMpaeTcs. Jltobble NapaMeTpbl KaHana He YYUTbIBAOTCSA NPU CUHXPOHM3aUNK.

e Ecnu ans oboux kaHanoB BbibpaH pexum Don’t care/He Ba>XHO, TO CUrHan He
6yneT CMHXPOHU3UPOBaH.

YcTaHOBKa 3HA4YeHUs1 YPOBHS BbIMNOSIHAETCS YHMBEpPCasibHbIM MNepeknlyartenem rnocne
HaxaTtus kKHornku Trigger Level/YpoBeHb.

. Haxatb kHonky ynpasneHus meHio Next Page/Cnepn Crp, Ans nepexoga Ha cnegyloLlyro
CTPaHULY MEHH.

. HaxaTtb kHoOnNky vynpaBnenuss MeHiwo Logic/Jlormka »n C NOMOWbI YHUBEPCANbHOro
nepeknio4dartens BblibpaTb normyeckoe ycnosme: AND/WU, OR/WUJIN, NAND/WUN-HE wunun
NOR/HM.

. HaxaTtb kHonky ynpasneHusa meHio Time/BpemMsa, BbibpaTb 3Ha4YeHMe BpEMEHM MCMOJb3ys
YHUBEpCasbHbI NepekoyaTenb.

HaxaTtb kHomnky ynpasneHuns MeHto Holdoff Close/Yaep>x BbIKJ1 ans BkiouyeHus
dYHKUMM 3a4epXKU 3anycka. [na yCTaHOBKM BpeMeHW yAaep)XaHusa 3anycka Heobxoammo
NCNONb30BaTb YHMBEPCAIbHbLIA NepeksitoYaTenb.

SIGLENT M:200us/! Delay:O.OOsv f = 999.999Hz [}
— JRR—
>
— —
—— —— — —— ——
(22
J— J—— —— cma— m—

N»éxthage
Page 1/2

Puc. 11-13 CuHXpOHM3aUUA No WabnoHy
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12 CUHXPOHU3ALMA WU [AEKOAMPOBAHUE TNMOCNEAOBATEJIbHbIX

MPOTOKOJ10B
Ocuwmnnorpadsbl cepuin AKUM-4125C / AKNM-4128C nopgaepxuBatoT GYHKLUMN LEKOANPOBAHUS U
CMHXPOHM3aUMK nocnenoBaTesnbHbix npoTtokonos: 12C, SPI, UART/RS232, CAN, LIN.

12.1 Npotokon I12C
12.1.1 Hacrpoika napamMmeTpoB curHana I2C

HacTpoika napameTpoB curHana I2C BktoyaeT B cebs: nogknoyeHne KaHanos ocuuanorpada K
nocnepoBaTenbHOM AMHMKM AaHHbiX (SDA) n nocnepoBaTesibHOM NnMHUKM TakTupoBaHusa (SCK), ycTaHoBKa
MOPOroBbIX YPOBHEN.

[Ons HacTporkn ocunnnorpada noa curHan I12C HeobxoamMo:

1. HaxaTtb ogHoBpemeHHO kHomnku Shift n Print Ha nepegHeln naHenwn ocuwmnnorpada, ansd
[OCTYMNa B MEHIO HACTPOEK AEKOAMPOBAHMS.

Decode Protocol : : NextPage
Docoda ] Signal Configure Page 1/3
Display : Format : NextPage
List Hox Copy Setting Page 2/3

Tips Info NextPage
On Page 3/3

Puc. 12-1 MeHI0 HacTpoek AeKkoanpoBaHus

2. HaxaTtb KHOMNKy ynpasneHus MeHio Decode v BbibpaTb 04HY M3 ABYX fiYeeK ANs CO3[aHus
HacTpoek: Decode 1 nnu Decode 2.

3. HaxaTb KHoOMKy ynpaBneHus meHio Protocol/Mporokon v Cc nNomMowbio YHUBEPCASIbHOIO
nepekno4datens BbibpaTe npotokon I2C. [Ana noaTBepxAeHus Bbibopa HaxaTb Ha
LEeHTpasbHYH 4YacTb YHUBEPCA/IbHOro Nepekyartens.

4. HaxaTb KHOMKY ynpaBfieHns MeHio Signal/CurHan ans nepexoga B MEHK HaCTpPoek

napaMeTpoB curHana.
Threshold SDA | Threshold
0.00V CH2 ‘ 1.60V pa—

Puc. 12-2 MeHto CurHan noroxona I2C

5. HacTtpoliku npumeHumsble K curHanam SCL n SDA:

e [oakn4YnTb BXoAbl ocumnnorpada K TeCTupyemMomy yCTPONCTBY.

e HaxaTb KHOMKy ynpasneHus meHio SCL mnm SDA; 3ateM BblbpaTb BXOAHOM KaHan
CUrHana c NoOMOLLbI0 YHMBEPCaNbHOrO nepeknayarens.

e HaxaTtb kHonky ynpasneHus MeHio Threshold/Mopor; 3atem BbibpaTb 3HaueHue
YPOBHS MOPOroBOro Hanpsh>XeHMs C NOMOLLbI0 YHUBEPCANbHOIO Nepeksvarens.

e YpoBeHb MOPOroBOro HanpsHKeHus MCMoNb3yeTcs MNpuv AeKOAMPOBAHUWU, OH SIBASIETCH
YPOBHEM  3anycka, Korga B  KayectBe Buaa  CUHXpoOHM3aumu  BblbpaH
nocnenoBaTesibHbINA MPOTOKOI.

e [laHHble Ha BXxoAe AO0/KHbl 6biTb CTabwuiibHbIMM B Te4yeHue BCEero uMkia BbICOKOro
YPOBHS TaKTUPOBaHMUA, WHade BXOAHble AaHHble 6yTy MWHTEepnpeTupoBaHbl Kak
coctosaHue CTAPT nnu CTOI.

12.1.2 CuHXpoHu3auus no nportokosny I2C

Mocne BbINOJHEHUS HACTpoMku ocumnnorpada nog curHan I2C, Heo6X0AMMO BbIMONHUTL
HaCTPOMKY CXEMbl CUHXPOHM3aLMN NO MPOTOKOAY N OAHOMY M3 YCNOBUM 3anycka.
1. HaxaTtb kHonky Trigger Setup/MeHI0 CUMHXP Ha NepeaHen NaHenu.
2. HaxaTb kHONKy ynpasneHus meHio Type/Tuvn u Bbibpatb Serial.
3. HaxaTtb kHOnKy ynpasneHus meHio Protocol/MpoTtokon n BoibpaTtb I2C.
4. HaxxaTb KHOMKY ynpasneHusa meHio Trigger Setting.
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| Condition . |
Stop ,
Puc. 12-3 MeHI0 CMHXpPOHM3auun no nporokony I12C

5. HaxaTb kHomky ynpaBneHns MeHto Condition/CocronaHune ana Bbibopa ycnoBus
CUHXpPOHMU3aLNN.

Start/Crapt - 3anyck BbINOJIHAETCS Korga AaHHble SDA nepexogsit U3 COCTOSAHUSA
BBICOKWI B cocTosiHne HU3KWUI, npu 3Tom aaHHble SCL B cocTosiHumn BICOKUIN.
Stop/Cron - 3anyck BbIMOJHSAETCA Korda AaHHbie SDA nepexogsitT M3 COCTOSIHUS
HU3KWIN B cocTosiHne BbICOKWUI, npu 3ToM aaHHble SCL B cocTosiHum BICOKUIN.

SDAJ_\I_/_ \ Vo i G f”\_:}l
SCL ' '\J1-?W1-?M.J”_r

Start Address R Ack Data Ack Smp
Condition Condition

e Restart/Pectapt - 3anyck BbINOSHAETCA Korga nepea cocrosHnem Stop/Cron
BO3HWKaeT NoBTOpHOe cocTosHue Start/Crapr.

e Missing Acknowledge/Her OTBeTra - 3anyck BbINOJIHAETCS, Koraa AaHHble SDA
HaxoAsiTCs B cCocTosiHMM BbICOKUA Bo BpeMss npoxoxaeHua Ack SCL 6uta
CUHXPOHU3ALMMN.

e EEPROM Data Read/EEPROM uTeHMe AaHHbIX — 3anyck BbIMNOJIHAETCS MO
KOHTponbHoMy EEPROM 6uty co 3HaudeHmeMm 1010xxx B curHane SDA, crnegyowmm
nepen 6mutamm Read mn Ack. 3atem ocumnnorpad BbINOSHAETCS C/IMYEHUE AaHHbIX
YCTAQHOBNIEHHbIX B MNYyHKTe ynpaBnenumss meHio Datal/OdaHHble 1. CnunueHue
BbINOHAETCSA NO 3a4aHHOMY YC/I0BUIO: >, < wid =.

Read

SDA 1010xxx —\_;’\L D G
SCL . \_f -?L/W1 s_\_/f_\___

Start or Control R/ Ack Data | Ack

Restart byte Trigger point
Condition

e 7- bit Address & Data Condition - 3anyck BbinonHseTca no kagpy Read wnawm

Write B 7 - 6MTHOM pexume agpecaunm Ha 17-mM unam 26-M ¢dpoHTe curHana SCL,
ecnu Bce 6UTbl COOTBETCTBYIOT WAbMOHY.

Read \yrite
—_ _ \.‘ P _ [
SDA 1\ Al /A camn W A F\_{/‘.L
1 1
scL | : -?M1 - \_/fm !
Start or Address R/ AI::I{ Data Ack Stop
Restart . . Condition
Trigger point
Condition 'gger p

17th clock edge
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e 10- bit Address & Data Condition - 3anyck BbinonHsaeTcsa no kaapy Write B 10 -
6uTHOM pexmnme agpecaumm Ha 26-M unu 34-m dpoHTe curHana SCL, ecnu Bce
6UTbl COOTBETCTBYHIOT WabnoHy.

Wirite

SD,&:__\:,J' A S U AN G W AL E;:_

1
scLT | 1-?M1-W-?MH L

Start or Address R/ Ack1 Address Ack2 Data | Ack Stop
Restart 1stbyte 2nd byte Trigger point Condition
Condition 26th clock edge

e Data Length/AnuHHa paHHbIX - 3aMyCcK BbINOJIHAETCH, KOrga ANIMHHA AaHHbIX
curHana SDA paBHa yCTaHOBNEHHOMY 3HaudeHutwo (7 wam 10 6ut) B none Byte
Length/QnunHHa 6anTa.

12.1.3 [AexkoaupoBaHue curHana I2C

HacTpolika gekognpoBaHus curHana 12C.

1.

2.

3.

HaxaTb ogHoBpemeHHO kHomnku Shift n Print, 3ateM HaxaTb KHOMKY ynpaBneHUS MEHI0
Decode/Aexkoaup, 4519 AOCTyNa B MEHIO HACTpOeK AeKoAMPOBaHUS.

HaxaTb KHOMKy ynpaBneHus MeHio Display/Qucnnei ans BKAOYEHUS WU OTKIIOYEHUSN
oTo6paxkeHnsa Tabnuubl JaHHbIX Ha 3KpaHe ocumnnorpada.

HaxaTb kHOMKy ynpasneHus MeHo Configure ana BKAOYEHUSA MW OTKIIKOYEHUS 3anucu
WIn YTeHmnsa 6uTos.

. HaxaTb kHonky ynpaBneHus MeHio List/Ta6bnuua ons nepexoga B NOAMEHIO HACTPOMKM

Tabnmubl oTo6pakeHns AeKoAMPOBaHHbIX AaHHbIX.

e HaxaTb KHOMKy ynpaBneHus MeHto Display/Oucnnen pans BKAOYEHUS WU
OTKNOYEeHUa oTobpakeHnsa uMdbpoBOro CMrHanaa Ha aKkpaHe ocuunnorpada.

e HaxaTb KHOMKy yrnpaBneHus w™eHiwo Scroll/TIpokpyTka 1 BOCMO/b30BaTbCSA
YHUBEpCasnbHbIM nepekatoyaTesieM Ass NpocMoTpa BCEX KaapoB.

e HaxaTb KHOMKYy ynpaeneHns MeHo Lines/Kon.CTpok 1 BOCMOJ/b30BaTbCA
YHUBEpCanbHbIM nepektodaTeneMm anasa Bblbopa CTpoku B Tabnuue m uucna CTpok B
Tabnuue. lnanasoH yCTaHOBKW Yyncna CcTpok B Tabnuue: ot 1 go 7.

. Haxatb kHonky ynpaBneHus MeHo Format, 4To6bl M3MeHUTb ¢opMaT KOAUPOBKMU

CMMBOJ10B pe3ybTaTa AeKoAnpoBaHUA.

12.1.4 Nurepnpetaumna I12C nekoanpoBaHus

58

PacwmndpoBka wecTHaguaTeEPUYHbIX AaHHbIX:

3HadeHuMs agpeca oTobpaxalTcs B Havane Kaapa.

Write agpec otobpaxaeTcs TEMHO-3e/1EHbIM LLBETOM psaoM ¢ “W”,

Read agpec oTtobpaxaeTcs 3eneHbiM LBETOM psaoMm ¢ “R”.

[aHHble oTobpaxatTcsa 6enbiM LBETOM.

Ack 6uT oTtobpaxaetcs psaom c “A” (Hm3knin), No Ack 6ut oTtobpaxkaetca psagom c “~A”
(BbICOKMI).

JekoanpoBaHHbI TEKCT MOXET 6biTb 06pe3aH B KOHLIE Kaapa eCnn He XBaTaeT MecTa.

i ] =0 = | D=0; |

VVVYVYY

A\

| Decode | Protocol NextPage
Decode 1 12C Page 1/3

Puc. 12-4 lNpumep pesynbTaTa AeKkoaAupoBaHUA curHana I2C

Signal Configure



12.1.5 UHTepnpetaumsa gaHHbix I12C B Tabnuue

Time — ropusoHTa/sIbHOE CMeLLeHMEe MexXAay TEKYLMM KaapoM M Mo3mumen CUHXpOHM3aLUmn.
Address — agpec kagpa.

R/W - TMn kagpa (3anucb unum 4yteHue).

Data - 6ainTbl AaHHbIX.

Time | Address R/ Data(~A: no ack)

2 -2.11012ms 0xD2Z E3

-1.52629ms 0xB0 Cl~A

-1.11012ms ' W |oxD2 E3

S -526.288us 0xB0 Cl~a

6 |-110.118us /  |oxD2 E3
473.714us 0OxBO Cl~A hd
Puc. 12-5 lNpumep Tabnuubl € pe3ysbTaToOM AeKoanpoBaHMA curHana 12C

12.2 Npotokon SPI
12.2.1 Hacrpoiika napamMmeTpoB curHana SPI

HacTtpoinka napametpoB curHana SPI skitovaeT B cebs: nogkntoueHne kaHanos ocuunanorpada K
JIMHM nocnegoBaTenbHoro taktoBoro curHana (CLK), nuHu gaHHbix MOSI, nuHus gaHHbix MISO mn kagp
CUrHana, panee HeobxoAMMO YCTaHOBWTb MOPOroOBbIM YPOBEHb ANA KaXAoro KaHala WM HacTpouTb
napameTpbl CUrHana.

Onsa HacTponkun ocuunnorpada noa curHan SPI Heobxoanmo:

1. Haxatb ogHoBpeMmeHHO kHonku Shift n Print Ha nepegHeli naHenn ocumnnorpada, aons
[OCTyna B MEHIO HACTpPOeK AeKOAMPOBaHUA.

2. HaxaTb KHoMKy ynpasneHus meHio Decode v BbibpaTh 04HY M3 ABYX Slue€eK ANs co3aaHus
HacTpoek: Decode 1 nnn Decode 2.

3. HaxaTb KHOMKy ynpasneHus MeHio Protocol/MpoTtokon v C NoMowbl YHUBEPCasIbHOMO
nepekntodatens BbibpaTb npotokon SPI. [ns noaTBepXxaeHuss Bblbopa HaxaTb Ha
LEeHTpasibHYO YacTb YHMBEPCA/IbHOIO nepektoyaTens.

4. HaxaTb KHOMKY ynpasseHns MeHto Signal/CurHan ans nepexoga B MEHK HaCTpoek
napamMeTpoB curHasna.

CLK MISO MOSI CS )

Puc. 12-6 MeHro CurHan npotokona SPI

5.HaxaTb KHonMKy ynpaBneHunsa MeHto CLK anga nepexoaa B MeHio SPI CLK.

CLK Threshold | Edge Select -
CH1 0.00V Rising
Puc. 12-7 MeHio CLK
HacTtpoika meHto CLK:

a. HaxaTtb kHonky ynpaBneHmss MeHio CLK; noBepHyTb  YyHMBepCanbHbIl
nepekatoyvaTens ans Bbibopa kKaHana, NoAKAYEHHOrO K JIMHUM MOCNeA0BaTEIbHOIo
TaKTOBOIro CUrHana.

6. HaxaTb kHonky ynpaBneHus MeHto Threshold/Mopor; 3atem Bbi6bpaTb 3HauyeHue
YPOBHS MOPOroBOr0 HanpsXXeHus C MOMOLLbIO YHUBEPCASIbHOMO NepeknalyaTtens.

B. HaxaTb kHonky ynpaBneHumsa MeHio Edge Select/®poHT nn1s9 Bbibopa ¢dpoHTa
(HapacTalownii nnm cnagarLnii) TakToBOro curHana.

6. HaxxaTb KHOMKY ynpaBJ/ieHUs MEHIO & ANl BO3BpaTa B NpeAblayliee MeHHo.
7. HaxaTb KHOMKYy ynpasneHns meHio MISO ansg nepexoga B MeHo MISO.

MISO Threshold
‘ CH2 Y 1.60V pa—
Puc. 12-8 MeHio MISO
HacTtpoika meHto MISO:
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a. Haxatb kKHOMKy ynpaeneHuMs MeHto MISO; noBepHYyTb YHUBEpCAsbHbIN
nepekntoyaTenb Ans Bblbopa KaHana, NOAKAKYEHHOrO0 KO BTOPOM JIMHUM AAHHbIX
rnocnegosaTtesibHOro nportokona SPI.

6. HaxaTtb kHonky ynpaBneHus MeHto Threshold/MNopor; 3atem Bbi6paTb 3HauyeHMe
YPOBHSI MOPOrOBOr0 HanpshXeHMs C MOMOLLbIO YHUBEPCANbHOIO NepeksdaTens.

8. HaxaTb KHOMKY ynpaBneHns MeHo € ANns BO3BpaTa B Npeablayliee MeHIo.
9. HaxaTtb KHONKy ynpasneHma MmeHio MOSI ansa nepexona B MmeHto MOSI.

R
CH1 0.00V
Puc. 12-9 MeHo MOSI
HacTtpolika meHto MOSI:

a. Haxatb KHOMKy ynpaBneHus MeHilo MOSI; noBepHyTb YHUBEPCAsbHbIN
nepekn4yatens Ans Bblbopa KaHana, NMOAKKYEHHOro0 KO BTOPOW NIMHUWU AAHHbIX
rnocnegoBaTtesibHOro nportokona SPI.

6. HaxaTtb kHomnky ynpaBneHuss meHto Threshold/Mopor; 3atem BbibpaTb 3Ha4yeHUe
YPOBHS MOPOroBOro HanpsiXXeHus C NOMOLLbI YHMBEPCANbHOMO NepeksyaTens.

10. HaxaTb KHOMKY ynpasJ/ieHUs MeHI0 ¢ AJ19 BO3BpaTa B rnpeabiaylee MeHio.
11. HaxkaTb KHOMKY ynpasneHus MmeHto CS ang nepexoaa B MeHtwo CS.
HacTtpoika meHto CS:

a. Haxatb kHoOMKy vynpaBneHus MeHio Cs Type/Tun CS ana Bbibopa Tuna
MUKpocxeMbl. C MOMOLWbIO AAHHOrO CUrHasa MpoucxXoAuMT aKTuBauus BeaOMOro
ycTponctBa. O6bIYHO OH ABMSETCS MHBEPCHbIM, TO €CTb HU3KWUIW YPOBEHb CUMTAETCH
akTuBHbIM (~CS), Tak e MoXeT 6bITb BbiIbpaH BbICOKMI ypoBeHb (CS).

6. HaxaTtb kHonky ynpasneHus MeHto Threshold/MNopor; 3atem Bbi6paTb 3HaueHue
YPOBHS MOPOroBOro HanpsiXXeHus C NOMOLLbH YHMBEPCANbHOIO NepeksyaTens.

12.2.2 CuHXpoHM3aUMAa no npotokony SPI

Mocne BbINOJIHEHUS HACTPOMKU ocumnnorpada noa curHan SPI, Heo6x0AMMO BbIMOMHUTL
HaCTPOMKY CXEMbl CUHXPOHM3aLMM NO WabfioHy B Hayane Kaapa AaHHbIX.
1. HaxaTtb kHonky Trigger Setup/MeHI0 CMHXP Ha nepegHeln NaHenu.
2. HaxaTb kHonKy ynpasneHus MmeHio Type/Tun n BoibpaTh Serial.
3. HaxaTb KHonKy ynpasneHus MmeHto Protocol/MpoTokon v Boi6paTth I2C.
4. HaxaTb KHOMNKYy ynpaBneHus meHio Trigger Setting.

Trigger Type || Data Length Bit Pos. Bit Value Next Page
MISO 4 0 X Page 1/2

All Same Bit Order Next Page
X LSB = Page 2/2

Puc. 12-8 MeHI0 HaCTPOMKMN CUHXPOHU3auum SPI

5. HaxaTb kHoOnKy ynpasneHusa wMeHto Trigger Type/Tun CuHXpOHM3auuMu YCI0BUSA
CUHXPOHM3ALMN.

e MISO - cuHXpoHu3aumsa curHany aaHHbix MISO (Master-in, Slave-Out).
e MOSI - cMHXpOHM3aumMsa curHany gaHHbix MOSI (Master-Out, Slave-In).

6. HaxaTb kHoONKy ynpaBneHus MeHio Data Length/BuTtbl, yctaHOBUTL KOnu4yecTBo 6UT B
nocneaoBaTeNlbHOM CTPOKE [AaHHbIX C MOMOLWbI  YHMBEPCANbHOrO nepeksyaTens.
[lmanasoH yCTaHOBKW ANMHbI CTPOKM AaHHbIX: OT 4 A0 96 6uT.

7. O6bwme HacTtponkn MISO/MOSI:

e HaxaTb kHoOMky ynpasneHus MeHi Bit Roll/Tekywwmin BuTt; 3ateM noBepHyTb
YHUBEpCanbHbIA nepeknwyatenb Ans Bblbopa KOHKpeTHOro 6uta W3 3apaHHOM
OJTNHbI.

e HaxaTb KHOMKy ynpasneHuss MeHtio Bit Value/3HauyeHue u BbibpaTb 3HaueHue
paHee BblbpaHHOro 6wuTta. 3HauyeHne 6uTa MOXeT uMeTb chnepywowmn sug: 0
(Hu3Kkunin), 1 (Bbicoknin) nnm X (nwbon).

8. HaxaTb kHomky ynpasneHms ™MeHio All Same/Bce ans npucBoeHus BceM 6utam
nocnenoBaTesibHOCTU 3HadeHnsa 0 (Huskuii), 1 (Bbicokuin) nnu X (noboin).

9. HaxaTtb KHonky ynpasneHusa meHio Next Page a514 nepexoa Ha cnefyroLwyo cTpaHuuy.

10. HaxxaTb KHOMKy ynpasneHus meHto Bit Order/®opmar buta ansa sbibopa ¢opmata
LSB (Mnaawwuii 3Havawun paspsan) winm MSB (ctapwuin 3Havawmii paspsj), KOTopbli
NCNOoNb3yeTca Npy 0TObpaXXeHUn AaHHbIX B Tabnnue AeKoAMpPOBaHUS.
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12.2.3 AexoanpoBaHue curHana SPI

HacTtpoika gekognpoBaHusa curHana SPI.

1. HaxaTtb oaHoBpeMeHHO kHonku Shift n Print, 3aTeM HaxaTb KHOMKY ynpaBfieHWUs MeHto
Decode/[Aexkoanp, Ans AOCTyNa B MEHI HAaCTPOEK AEKOANPOBAHMSI.

2. HaxaTb kHonKy ynpaBneHus MeHio Display/Auncnnen ans BKAKYEHUS UM OTKIIOUYEHUS
oTobpaxkeHns Tabnumubl AaHHbIX Ha 3KpaHe ocumnnorpada.

3. HaxaTb KHOMKy ynpasneHus meHio Configure ans BKAOYEHUA WKW OTK/OYEHUS 3anucu
WIN YTeHns 6UToB.

4. HaxxaTb KHOMKYy ynpasneHus meHtio List/Tabnuua ons nepexona B NOAMEHHD HaCTPOWKM
Tabnnubl oTob6parkeHns AeKoANPOBaHHbIX AAHHbIX.

e HaxaTb KHoOMKy ynpaBneHus MeHto Display/Qucnnein ans BKAOYEHUS UK
OTK/0YeHUS oTobpa)keHMs LMdpPOBOro cMrHana Ha akpaHe ocuunnorpada.

e HaxaTb KHOMKy ynpaBneHusa MeHto Scroll/TpokpyTka 1 BOCMOJb30BaTbCA
YHUBEpPCasbHbIM NepeKkstvaTeneM 418 npocMoTpa BCexX Kaapos.

e HaxaTb KHOMKy yrnpasneHns MeHio Lines/Kon.CTpok 1 BOCMOSb30BaTbCA
YHMBepCanbHbIM nepeknto4yaTteneM Ans Bbibopa CcTpoku B Tabnuue n uucna CTpok B
Tabnnue. nanasoH yCTaHOBKM YMca CTPOK B Tabnuue: ot 1 ao 7.

5. HaxaTb KkHoMky ynpaBneHmss ™MeHto Format, uTtobbl u3MeHMTb dopMaT KOAMPOBKMU
CUMBOMOB pe3ynbTaTta AeKOANPOBaHMS.

12.2.4 Nntepnpetaumun SPI nekoanpoBaHus

e PacwudpoBka AaHHbIX:
» [aHHble oTobpaxarTcs 6enbiM LBETOM.
> MISO - pe3synbTaT AekoanmpoBaHus nnHUM «Master-In, Slave-Out».
» MOSI - pesynbTaT gekoanpoBaHus NMHMM «Master-Out, Slave-In».
» [ekoanpoBaHHbIN TEKCT MOXET 6bITb 06pe3aH B KOHLE Kajpa ec/in He xBaTaeT MecTa.
5 0 Ox454E 3

| Decode | Protocol
Decode 1 | SPI

Puc. 12-9 NMpumep pesynbTata AekoampoBaHus curHana SPI

NextPage

Signal Configure Pade 173

12.2.5 UHTepnpeTaumsa gaHHbix SPI B Tabnuuye

e Time - ropu3oHTasIbHOE CMeLLeHMe Mexay TeKYLWMUM KaapoM U No3uLmMen CUMHXPOHM3aLnN.
e MISO - pekoaupoBaHHble MISO paHHbIe.
e MOSI - gekoanpoBaHHble MOSI gaHHble.

SPI Time MISO MOSI

2 54.9840us 0x474C | 0x474C

204.950us 0x454E Dx45S4E

324.944us 0xS545F 0xS45F

S 444 .910us Ox0000 0x0000

6 564 .964us Ox0250 O0x0250

ha
Puc. 12-10 NpumMmep Tabnuubl ¢ pe3ysbTaToM AekoanpoBaHus curHana SPI
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12.3 Npotokon UART/RS232

12.3.1 Hacrtpoiika napameTtpoB curHana UART/RS232

Onsa HacTponku ocumnnorpada nog curdan UART/RS232 Heobxoanmo:

1.

2.

3.

W N

HaxaTb ogHoBpemeHHO kHonkum Shift n Print Ha nepegHen naHenu ocumnnorpada, ans
[OCTyna B MEHK HaCTpoeK AeKOAMPOBaHUS.

HaxxaTb KHOMKY ynpaBneHus MeHtio Decode n BbibpaTb OAHY M3 ABYX siueek ANs CO3A4aHus
HacTpoek: Decode 1 nnu Decode 2.

Ha)xaTb KHOMKY ynpasreHuss MeHto Protocol/MpoTokon M C NOMOLLbIO YHMBEPCANbLHOMO
nepekntoydaTtens BblbpaTb npotokon UART. [nsa noatBepxaeHuss Bbibopa HaxaTb Ha
LLleHTpasibHY0 YaCTb YHUBEPCAsIbHOrO nepeknyaTesns.

. HaxaTb KHOMKy ynpaBneHuss MeHio Signal/CurHan ana nepexoda B MeHIO HacTpoek

napamMeTpoB cuMrHana.

RX Threshold X ‘ Threshold 4:]
CH1 1.60V CH2 _ 1.60V

Puc. 12-11 MeHro CurHan npotokosa UART

. HacTtpoliku npnmeHunmble kK curHanam Rx n Tx:

> ToaknuunTb BXOAbl ocuunnorpada K TeCTUpyeMOMy YCTPOUCTBY.

> HaxaTb KHOMKy ynpaBneHuss MeHo Rx wmnm Tx; 3arem BblbpaTb BXOAHOW KaHasn
CUrHana c NOMOLLbI YHMBEPCANIbHOIO nepeknyartens.

> HaxaTb kHonky ynpasneHus meHio Threshold/Mopor; 3ateM BbibpaTb 3HauyeHue
YPOBHSI MOPOroBOro HanpshXeHMs C MOMOLLbIO YHMBEPCANbHOrO Nepeksvarens.

. HaxxaTb KHOMKY ynpasfieHna MeHio € A9 BO3BpaTa B npeablayLiee MeHto.
. Haxate kHoOnky ynpasneHms MeHio Configure/YcTaHOBKM 519 nepexoja B MEHH

KOHMUrypauum WnHbI.

Baud Custom Data Length | Parity Check | NextPage
custom 20000000 8 Mark Page 1/2

Stop Bit Idle Level Bit Order +— NextPage

2 High LSB
Puc. 12-12 MeHI0 KOH(pUTrypaLuum LLUNHbI

Page 2/2

e Baud/CkopocTb — HaxaTb KHOMKY ynpasneHus meHio Baud/CKoOpoOCTb, NOBEPHYTb
YHUBEpcasnbHbIA  nepekntodaTenb Ana  Bblbopa CKOPOCTU, COOTBETCTBYHOLLEN
TecTupyemoMy yctponctesy. Ecnu TpebyemMoin cKopoCTM nepefayu AaHHbIX HET B
BbiMajalolweM cnucke, To Heobxoammo BbibpaTb nNyHKT Custom/Monb3osBart Ans
BBOA@ COBCTBEHHOr0  3HayeHMs  CKOPOCTM C  TMOMOWbID  YHMBEPCANbHOMO
nepeknto4vaTens.

e Parity Check/MNMpoB YeTtHOCTM - B 3aBUCUMMOCTU OT TeCTUPYEMOro YCTPOMCTBa
BblbpaTh odd/HeueT, even/ueT, hone/HeT, space nin mark.

e Stop Bit/Cron BuTt - B 4aHHOM NYHKTE MEHIO MOXHO 3adaTb HOMep cTonoBoro 6uta
NpoToKona, ANs COOTBETCTBUA TECTUPYEMOMY YCTPOMUCTBY (BO3MOXHO BbibpaTtb: 1, 1.5
wnn 2 é6uta).

e Data Length/Butbl — B 4aHHOM MYHKTE MEHIO MOXHO 3aAaTb AJIMHY AaHHbIX, ANS
COOTBETCTBUS TECTUPYEMOMY YCTPOMCTBY (BO3MOXHO BbibpaTb: 0T 5 — 8 6uT).

e Bit Order/®opmar 6uta - B JaHHOM NYHKTE MEHI MOXHO 3aaaTb opMaT, KOTOPbI
MCNonb3yeTcs Ansa otobpaxeHnsa AaHHbIX B Tabnunue aekogmposaHus (LSB nnn MSB).

12.3.2 CuHxpoHusaums no nporokony UART/RS232

Ons cnHxpoHmsaumn no UART HeobxoamMmo noakntouuTb ocumnnorpad K amHuaMm Rx m Tx u
HacTpouTb yCroBuA 3anycka. RS232 aengeTca ogHMM U3 npumepos npotokona UART.
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1.
2.
3.
4.

HaxaTb kHonky Trigger Setup/MeHI0 CMHXP Ha nepeaHen naHenw.
HaxkaTb KHOMKY ynpaBrieHns meHio Type/Tun u BbibpaTh Serial.

HaxaTb KHonKy ynpasaeHus MmeHto Protocol/MpoTtokon v Boibpate UART.
HaxxaTb KHOMKY ynpasneHus meHio Trigger Setting.

Source Type | Condition + |

RX | Start

Puc. 12-13 MeHi0 HaCTpoﬁKM cuHxpoHusauum UART



5.

6.

HaxxaTb KHOMKY ynpasBneHuns MeHto Source Type/WUct 3anycka ans Bbibopa MCTOYHMKA
DaHHbIX 3anycka TX nnu RX.
HaxaTb KHOMKy ynpaBneHus meHio Condition/CocrosiHue, ansa Bbibopa ycnoBms 3anycka.

a. Start/CrapTt - cMHXpOoHM3aUMA BbINOSIHAETCSA NO CTapTOBOMY 6uTY.

b. Stop/Cron - cMHXpOHM3aUKNS BbINOJIHAETCS MO CTONOBOMY 6UTY.

c. Data/[laHHble - CMHXPOHM3ALUMS BbINOSHAETCS N0 onpeAeneHHbIM AaHHbIM. JaHHas
cXeMa CUHXpOHM3auuMm ucnonblyetca npu pabote C TeCTMPyeMbIM YCTPOWCTBOM C
OJINHHOWM AaHHbIX OT 5 no 8 6uT.

i.HaxaTb KHOMKy ynpaBneHns MeHio Compare Type/CpaBHeHue, ans
BblbOpa yCnoBUS CpaBHEHMS AaHHbIX. MOXHO YCTaHOBUTb cneaytouime
yClioBUSA cpaBHeHus: 6onbwe (>), MeHble (<), paBHoO (=).

ii.HaxaTb kKHoNKy ynpasneHusa meHio Value/3HauyeHune gns Bbibopa 3HavyeHus
AAHHbIX ANs cpaBHeHUs. [lmana3oH YCTAaHOBKW 3HAYEeHWUI AaHHbIX: oT 0x00
0o oxff.

12.3.3 [AexoanpoBaHue curHana UART/RS232

HacTtpoika gekoganpoBaHusa curHana UART/RS232.

1.

2.

3.

HaxxaTtb oaHoBpeMeHHO kHonku Shift u Print, 3aTeM HaxaTb KHOMKY ynpaB/ieHUs] MEHLo
Decode/dexkoanp, Ans A4OCTyna B MEHK HAaCTPOEK AEKOANPOBAHMS.

HaxaTb KHOMKy ynpaBneHus MeHio Display/Oucnnei Ans BKAOYEHUS UIAN OTKIOYEHUS
oTobpaxeHusa Tabnuubl AaHHbIX Ha 3KpaHe ocuunnorpada.

HaxaTb KHOMKy ynpassieHns MeHio Configure, utobbl 3agaTb 3Ha4YeHUss KOHPUrypaumm
LWWHBI.

. HaxaTtb kHomky ynpasneHus MmeHio List/Tabnuua ana nepexoga B NOAMEHKD HACTPOMKM

Tabnnubl oTobpaXkeHMs AeKoAMPOBaHHbIX AAHHbIX.

e HaxaTb KHoMKy ynpaBneHus MeHto Display/Qucnnein ans  BKAKOYEHUS WK
OTKtoYeHns oTobpaxeHusa umdpoBoro cMrHana Ha akpaHe ocumnnorpada.

e HaxaTb KHOMKy vynpaBneHus w™eHio Scroll/TpokpyTka U1 BOCMOJb30BaTbCA
YHUBEpCasnbHbIM NepeksitodaTeneM A1 NpocMOTpa BCEX KaapoB.

e HaxaTb KHOMKy ynpaBneHns MeHio Lines/Kon.CTpok 1 BOCMONb30BaTbCA
YHUBEpCasnbHbIM MNepeksoYaTeneMm Ans Bblbopa CTPOKM B Tabnuue M 4ucna CTpPoOK B
Tabnuue. [lnanasoH yCTaHOBKM Yncna CTpok B Tabnuue: ot 1 go 7.

. HaxaTb KHOMKy ynpaBneHus MeHio Format, uTo6bl M3MeHUTb GopMaT KOAUPOBKMU

CMMBOJ10B pe3y/ibTaTa AeKOANPOBaHUA.

12.3.4 Uuntepnpetauma UART/RS232 nexoanpoBaHusA

PacwmndpoBka AaHHbIX:

» [aHHble oTobpaxatoTca 6enbiM LBETOM.

» RX - nosiy4yeHHble AaHHble.

» TX - nepegaHHble JaHHbIE.

» [ekoampoBaHHbIM TEKCT MOXeT 6biTb 06pe3aH B KOHUE Kajpa ec/in He XBaTaeT MecTa.

"Serial UART  Sa1.00GSais
Curr 240kpts

Type Protocol Next Page
Serial UART Page 1/2
Puc. 12-14 NpumMmep pe3synbtata aekoanpoBaHna curHana UART/RS232

CH1 DC 500mV/

Signal Trigger Setting

12.3.5 UHTepnpeTtaumsa aaHHbix UART/RS232 B Tabnuue

Time — ropu3oHTasIbHOE CMeLLeHMe Mexay TeKyLMM KaapoM U No3uumen CUMHXpOHMU3aLnn.
RX - nony4yeHHble AaHHbIe.

TX - nepepayn faHHbIE.

RX Err — Owmnbka YeTHOCTM MM Heono3HaHHasa ownbka nNpu NoNyvYeHUN AaHHbIX.

TX Err - Owmnbka 4YeTHOCTU MNu Heono3HaHHasa ownbka Npu nepefayun AaHHbLIX.
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244.575us | Ox4C Parity Err | hd
Puc. 12-15 MNpumep Tabnuubl C pe3ysbTaTOM AEeKOANPOBaHUSA CUrHana
UART/RS232

12.4 NMpotokon CAN

12.4.1 HacTtpoitka napameTpoB curHana CAN

Ons HacTpolrikn ocumnnorpada noa curdan CAN HeobxoamMmo:

1.

2.

3.

HaxaTtb oaHoBpeMeHHO kHonku Shift n Print Ha nepegHelr naHenu ocumnnorpada, aons
AOCTyna B MEHK HAaCTpOeK AEKOANPOBaHMUS.

HaxxaTb KHOMKY ynpaBneHus MeHio Decode n BbibpaTb OAHY M3 ABYX siueek Ans CO3A4aHus
HacTpoek: Decode 1 nnu Decode 2.

HaxaTb KHOMKy ynpaBneHus meHio Protocol/MpoTrokon v C nNoOMoOWbO YHUBEPCASIbHOIO
nepeknoydaTtensa Bblbpatb npotokon CAN. [na noatsepxaeHus Bblbopa HaxaTb Ha
LeHTpanbHY 4acTb YHMBEPCaSbHOrO nepekntoyartens.

. HaxaTtb kHomky ynpaBneHus MeHto Signal/CurHan pansi nepexoga B MEHK HaCTpoek

napaMeTpoB curHana.

Source Threshold :

CH1 0.00V

Puc. 12-16 MeHio Curnan nportokona CAN

» HaxaTb KHOMKY yrnpasfeHuUs MeHlo Source, 3aTeM BblbpaTb BXOAHOM KaHan curHana
C MOMOLLbIO YHUBEPCASIbHOro NepeksyvaTens.

> HaxaTb kHonky ynpasneHus MmeHio Threshold/Mopor; 3ateM BbibpaTb 3HauyeHue
YPOBHS MOPOroBOro HanpsXeHus C NOMOLLbIO YHMBEPCANbHOIO NepeksyaTens.

. HaxaTb kHoNky ynpasneHns MeHio Configure/YctaHOBKM A8 Nepexoja B MEHK

KOHMUIypaunmn WnHbI.

. HaxaTb kHONKy ynpaBneHusa meHtio Baud n 3agaTb TpebyeMyto CKOpOCTb Nepeaayvn AaHHbIX

C NMOMOLLbIO YHUBEpPCANIbHOIro NepeksYyaTens.
> CKOpOCTb nmepefayn AaHHbIX MOXET 6biTb Kak npegycrtaHoBneHHon (ot 5 K6/c oo 1
M6/c), Tak n 3agasaTtbcs Bpy4Hyto (0T 5 K6/c no 1 M6/c).

12.4.2 CuHxpoHusaums no nporokosny CAN

[Ons HacTpoMKU CUHXpOoHM3auum no npotokony CAN HeobxoamMmo:
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HaxaTb kHonky Trigger Setup/MeHI0 CMHXP Ha nepeaHen naHenw.
HaxxaTb KHOMKY ynpasreHusa meHio Type/Tun v BbibpaTh Serial.
HaxkaTb KHOMKY ynpasneHns meHio Protocol/Mpotokon n Bbibpats CAN.
HaxxaTb KHOMKY ynpasneHusa meHio Trigger Setting.
HaxxaTb KHOMKY ynpasneHus meHio Condition ana ebibopa ycnosuii 3anycka.
> Start/CrapTt — CMHXPOHM3aLUS BbINOMHSAETCS N0 CTapTOBOMY 6UTY.
> Remote/lY - cuHXpOHM3aAUUsS BbIMOSHAETCS NO yaaneHHomy kagapy (Remote
Frame) c 3agaHHbiMuK ID.
> ID - cMHXpOoHM3auUUA BbINONHAETCA C 3a4aHHbIMK ID.
> ID+DATA - CUMHXpOHM3auMs BbIMOSHAETCA Mo Kaapy AaHHbix (Data Frame) c
3a4aHHbIMU ID U gaHHbIMU.
> Error/Owunbka - CMHXpOHU3auMs BbINOHAETCA No Kaapy owmnbku (Error Frame).



12.4.3 AexoanpoBaHue curHana CAN

Ons HacTporikn aekoanpoBaHums curHana CAN HeobxoanMo:

1. Haxatb ogHoBpeMeHHO kHonku Shift n Print, 3ateM HaxaTb KHOMKY ynpaB/i€HUST MEHIO
Decode/dexkoaunp, Ans A0CTyna B MEHK HAaCTPOEK AEKOANPOBAHUS.

2. HaxaTb kHonKy ynpaBneHus MeHio Display/Aucnnen ans BKAKYEHUS UM OTKIIOUYEHUS
oTobpaxkeHus Tabnumubl AaHHbIX Ha 3KpaHe ocumnnorpada.

3. HaxaTb KHonky ynpaeneHus MeHio Configure, 4Tobbl 3agaTb 3Ha4YeHUs KOHUrypaumu
LWWHBI.

4. HaxxaTb KHOMKYy ynpasneHus meHto List/Tabnuua ons nepexoga B NOAMEHHO HaCTPOWKMU
Tabnnubl oTobpa)keHns AeKoAMPOBaHHbIX AAHHbIX.

e Haxatb kHOMKYy ynpaBneHus ™MeHto Display/Onucnnen ans  BKAOYEHUS  UNK
OTK/I0YEeHUS O0TobpaXkeHMs LMdpPOBOro cMrHana Ha akpaHe ocuunnorpada.

e Haxatb KHOMKy ynpaeneHns MeHio Scroll/MpokpyTka U1 BOCMO/b30BaTbCH
YHMBEpCanbHbIM MepektoyaTesieM aAns NnpocMoTpa BCEX KaapoB.

e Haxatb kHOMKy ynpaeneHuMs MeHi Lines/Kon.CTpok U1 BOCMNO/b30BaTbCS
YHMBepCanbHbIM nepekntoyaTtenieM Ans Bblbopa CcTpoku B Tabnuue n uucna CTpok B
Tabnuue. [lnanasoH yCTaHOBKM Yncna CTpoK B Tabnuuye: ot 1 go 7.

5. HaxaTb KHoMKy ynpasneHus ™MeHto Format, u4tobbl u3MeHuTb dopMaT KOAUPOBKM
CUMBOMOB pe3ynbTaTta AeKOANPOBaHMS.

12.4.4 Nurepnpetaumna gaHHbix CAN B Tabnuye

e PacwudpoBka AaHHbIX:

» Time — ropusoHTasIbHOE CMEeLLeHne Mexay TeKyLWwmMM KaZpoM 1 MapKepoM 3anycka.

» Type — Tun kagapa «D» - kaap AaHHbIX, «R» - yaaneHHbI Kaap.

» ID - ngentndukatop kagpa, ocuumnsorpad MOXKET aBTOMATUYECKM Onpeaenstb AJANHY
naeHTudmkatopa kagpa (11 6ut nnm 29 6ur).
Length - annHa gaHHbIX.
Data - 3HauyeHue AaHHbIX.
CRC - 3HaueHune CRC (Umknnueckunin N36biTouHbIN Kopa).
ACK - 6uT noaTBepxaeHusl.

CAN Tirne TyE IC ength] ¥ Dat

c I vala - R

VYV V VYV

Puc. 12-17 Mpumep faﬁnuubl C pe3yﬁ11=‘ra1’om AeKkoaMpoBaHuNA curHaha CAN

12.5 Npotokon LIN
12.5.1 Hacrtpoiika napameTpoB curHana LIN

Onsa Hactponkmn ocuunnorpada noa curHan LIN Heob6xoaumo:

1. Haxatb ogHoBpeMeHHO kHomnku Shift n Print Ha nepegHelir naHenu ocuwmnnorpada, aons
[OCTyna B MEHI0 HacTpoeK AeKoAMpPOBaHUS.

2. HaxaTb KHoOMKy ynpasneHus meHio Decode v BbibpaTb 04HY M3 ABYX Si4€eK ANs Cco34aHus
HacTpoek: Decode 1 nnu Decode 2.

3. HaxaTb KHOMKy ynpasneHusa MeHio Protocol/MpoTokon v C NOMOLWbI YHUBEPCANbHOIO
nepeknto4datena BbibpaTe npotokon LIN. [na noaTBepxaeHus Bbibopa HaxaTb Ha
LLeHTpasibHY 4YacCTb YHUBEpPCANbHOro nepekatoyarens.

4. HaxxaTb KHOMKY ynpasneHus MeHio Signal/CurHan ans nepexoja B MEHK HacTpoek
napamMeTpoB CurHana.

Source Threshold
CH1 0.00V pam

Puc. 12-18 MeHto CurHan nportokosna LIN

» HaxaTb KHOMKY ynpas/ieHns MeHi Source, 3aTeM Bbl6paTb BXOAHOM KaHan curHana
C NMOMOLWbIKO YHMUBEPCANTbHOIO NepeKknt4aTens.
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> HaxaTb kHonky ynpasneHus meHio Threshold/Mopor; 3atem BbibpaTb 3HavyeHue

YPOBHSI MOPOroBOro HanpshXeHMs C NOMOLLbI0 YHMBEPCANbHOMO nepekstoyaTtens.
. HaxaTte kHomky ynpasneHus MeHio Configure/YcraHOBKM 415 nepexoga B MeEHIO

KOHMUIypaunmn WnHbI.

. HaxxaTb KHOMKy ynpaBneHus meHio Baud n 3agaTb TpebyeMyto CKOPOCTb nepeaayn AaHHbIX

C NOMOWbKO YHMUBEPCAsZIbHOIo nepekntyartend.

12.5.2 CuHxpoHusaums no nportokosny LIN

[0ns HacTpoMKM CUHXpOoHKM3auum no npotokony LIN Heobxoanmo:

—

2
3
4,
5. HaxaTb KHOMKy ynpasneHunsa MmeHto Condition gnsa seibopa ycnosuin 3anycka.

. HaxaTb kHonky Trigger Setup/MeHI0 CMHXp Ha nepeaHel NaHenu.
. HaxaTb kHOnKy ynpasneHna meHio Type/Tun n BoibpaTtb Serial.
. HaxaTb kHoMnky ynpasneHus meHto Protocol/Mporokon n Bui6pats LIN.

Ha)xaTb KHOMKY ynpasreHus meHto Trigger Setting.

>
>

>

>

Break/lMpepbiBaHne — CMHXPOHM3ALMS BbINOAHSAETCA NO NpepbiBaHMIO Kaapa.

ID - cuHXpOHM3aumMsa BbINOJHSAETCA No crton 6uTy, NpM YyCNOBMM COBMNAAEHMUS
3a4aHHOro naeHTndukaTopa Kagpa.

ID+DATA - CcuHXpOHM3auUMs BbINOJHAETCS No Kaapy AaHHbix (Data Frame) c
3aAaaHHbIMK ID 1 agaHHbIMU,

Data Error/Owmnbka - CMHXPOHM3AUUSA BbINOJHAETCA Npu O06HapyXeHun owmnbkmn
(koHTpONbHasa cyMma, ID, 6UT CMHXpPOHU3aLUMN).

12.5.3 WUHTepnpetauus gaHHbix LIN B Tabnuuye
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PacwudpoBka AaHHbIX:

VVVYVYYVYVYYVY

Time — ropu3oHTasIbHOE CMEeLLeHMe Mexay TeKyL MM KaapoM U MapKepoM 3anycka.
ID - ngentndukaTop Kaapa.

Data Length - annHa gaHHbIX.

ID Parity — KOHTpOsibHblE 6UTbI naeHTUbUKaTopa.

Data - 3Ha4yeHWe AaHHbIX.

Checksum — 3HauyeHMe KOHTPOJSIbHOMN CYMMblI.

Time ID |Data LengthlID Parity Data “hecksur

hd

Puc. 1'2-19 I;Ip-umep 'ra6n'uu|-:| c'peéyn"b'raToM Aekdnupoéanuﬂ curHaha LIN



13 UCMNOJIb3OBAHME OMOPHbLIX OCUMNJTOTPAMM
OnopHble ocUMIIOrpaMMbl — 3TO COXPaHEHHblIe B MaMATU OCLMIIOFPaMMbl, KOTOpble MOryT 6biTb
BbiBeAEHbl Ha 3KpaH. ®YHKUMS MCNOMb30BaHUA OMOPHOr0 CUrHana JAOCTyMHa rMocne COXpaHeHus
BblbpaHHOM ocuMnorpaMMbl B aHeproHesaBmncmmon namat. Ocumnnorpadbl cepuin AKUM-4125C / AKUT-
4128C no3BONAKT COXPaHATb B KayeCcTBe OMOPHbIX OCUMANOrpamMM, OCUMANOrpaMMbl  BXOAHbIX
aHaNIoroBbIX CMIFHAN0B UM MaTeMaTUYeCcKMe OCUUIOrpaMMbl.

13.1 CoxpaHeHue ONOPHbIX OCLUWIJIOrPaMM BO BHYTPEHHIOIO NaMATb
Huxe onmncaHa npouenypa COXpaHeHUS onopHbIx ocunnnorpamm (REF) BoO BHYTPEHHIOK NamMsaTb:

1. HaxaTtb ogHoBpeMeHHO kHonku Shift n Hide Menu Ha nepegHelir naHenn npubopa ans
BX04a B (PyYHKUMOHaNbHOE MeHI onopHbix ocumnnorpamm (REF WAVE). ®yHKUMS OMOPHbIX
ocumnnorpamMm He AoCTynHa B pexunme X-Y.

2. HaxaTb KHOMKY ynpaBneHust meHio Source/WCTOYHMUK; 3aTeM UCNONb3yS YHUBEPCAsbHbIN
nepekntoyvaTens BblbpaTb MCTOYHWMK OMOPHOM ocuuanorpamMmbl. B kauectBe WCTOYHMKA
OMOPHOM OCuMAIorpaMMbl MOTyT 6biTb MCMOJSIb30BaHbl aHasIOroBble WM MaTeMaTU4veckue
KaHanbl.

3. HaxaTb kHOMKYy ynpaBneHus MeHio Location/flueitka; 3aTeM UCMOJb3ys YHUBEpPCASbHbIN
nepekal4vaTesb BbibpaTb SYEnKy ANnst COXpaHEeHUs ONOPHON OCLMINOrPaMMbl.

4. HaxaTb KHOMKY ynpaBneHns MeHlo Save/CoxXpaHWUTb [/19 COXpaHeHus BblOpaHHOM
oCUMNIOrpaMMbl @aHaNOroBOr0 MM MaTeEMaTUMYeCKoro KaHasna B KayvecTBe OnopHon. lMpu
COXpaHEeHMM OMOpHOM ocuunnorpamMmmbl Tak Xe ©6yaer coxpaHeHa WHdopMmauus o6
YCTaHOB/IEHHOM KO3(MdULMEHTE OTKIIOHEHUS U YPOBHE MOCTOSHHOIO CMELLEHUS curHana.
Mpn ycnewHoM COXpaHeHMW OMOpHOM ocuuasiorpaMMe Ha 3KpaHe ocuuanorpada
oTobpasntca BcnbiBawlee okHO Store Data Success//laHHble COXPaHEHbI.

NMpumeuaHue: ONopHbIE OCUUINONPAaMMbl COXPAHSAIOTCS B SHEProHE3aBUCUMMYIO MaMsATb M MOryT
6bITb BOCNPON3BEAEHbI NMOC/E BKIOYEHUS Npubopa unu c6poca K 3aBOACKUM YCTaHOBKaM.

13.2 OTto6parkeHne onopHbIX OCHUIJIOrpaMM
Huxxe onmncaHa npoueaypa BbiBoAa onopHon ocunnnorpammbel (REF) Ha akpaH ocumnnorpada:

1. Haxatb ogHoBpeMeHHO kHonku Shift 1 Hide Menu Ha nepeaHein naHenu npubopa ans
BX04a B (PYHKUMOHANbHOE MEeHI0 OonopHbIX ocumnnorpamMm (REF WAVE). ®yHKUMA ONOPHbIX
ocuwuanorpaMM He AOCTynHa B pexume X-Y.

2. HaxaTb KHOMKy ynpaBneHust MmeHto Location/flueiika; 3aTeM MCNONb3ys YHUBEPCANbHbI
nepekntoyvaTens BblbpaTb SA4YelrKy, B KOTOPOW XpaHWUTCA oOMopHas ocuwuninorpamma u
KOTOpY Heobxoammo oTobpasnTb Ha dKpaHe.

3. HaxaTb KHoOMKy ynpaeneHus MeHio Display/Aucnnei ana Bbibopa nyHkta ON/BKJ, ans
oTob6pa>keHMs ONOPHOM OCUMMNOrpaMMbl Ha 3KpaHe ocumnnorpada. ToNbKO COXpaHeHHble
paHee curHana mMoryT 6biTb BOCMpoM3BeAeHHble B KaUeCTBe ONMOPHbIX.

13.3 HacTpoiika onopHbIX OCHMWIJZIOrPaMM

1. Onsa HacTporKn AOCTyMNHa ocuuninorpamMma, otobpaxaemas Ha akpaHe ocumnnorpada.

2. Haxoasicb B MeHio REF WAVE /OnopHbie ocyWIJIorpaMMbl, HaXaTb KHOMKY ynpaBieHns
MeHl0 Scale/Wlkana wunu Position/Mo3uumsa. 3aTteM, UCNOAbL3YSA YHUBEpPCaNbHbIN
nepeksa4vaTesb, BbIMOMHUTb HACTPOMKY KO3 dUUMEHTA OTKIOHEHUS WU BEPTUKAbHOWM
nosmummn. MHpopmauma 06 yctaHOBNEHHbBIX HacTpolrkax oTobpaxaeTcs B LeHTpe 3KpaHa.
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SIGLENT [TigidimM:200usi Delay:0.00s f = 999.999Hz [11I}
h 4

B> REFA: DIV:1.00) POS:0.00V 200us

Location Display Néxt Page
REF A On Page 1/2

Puc. 13-1 NMNpumMmep oTo6parkeHnsa ONnOpHOM OCLUINIOrPaMMbl

13.4 YaaneHune onopHbIX oCHMUINIOrpaMM
B ocunnnorpadax cepuin AKNM-4125C / AKNM-4128C oTcyTcTBYeT QYHKUNS yAANEHUS ONOPHbIX
ocumnnorpamm (Ref), nonb3oBaTenb MOXET COXPaHSATb HOBble OMOPHble OCUMAOrPaMMbl B 3aHATble
a4yenkn namMatu. MNpu CoOXpaHEHUM B 3aHATYHO sSiYENKY NaMATM HOBOWM OMOPHOM ocuuAnorpaMMbl, cTapas
onopHas ocuuanorpaMMa aBToMaTUYECKN yaanseTcs.
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14 MATEMATUYECKUE ®YHKUUN N BN

Ocuunnnorpadbl  cepuin AKUM-4125C/ AKWUM-4128C nopdepXxuBaroT  WKPOKMA  Habop
MaTeMaTUYeCKnx (yHKUMN. MaTemMaTunyeckme GYHKUMW BKIOYAOT C/IOXEHME, BblYMTaHMeE, YMHOXeHue,
aenenne, pguddepeHunan, mnHTerpas, KBagpaTHbIN KopeHb M 6bicTpoe npeobpasoBaHue dypbe (FFT
(BMNao)) ans curHanos kaHanoB KAH 1 n KAH 2. Pe3ynbTaT MaTeMaTUUYECKUX AENCTBMIN MOXET TakxXe bbITb
M3MepeH C MOMOLLbI AEeNeHUIn CEeTKM W Kypcopa, aBTOMaTU4YeCcKMe WM3MepeHus aANns MaTteMaTU4yecKuX
YHKUNIA HEBO3MOXHHbI.

14.1 EAMHMLUDbI U3MEpPEHU MaTeMaTUUeCKnX pyHKLUN
B MeHI HacTpoikum KaHanos, Mofb3oBaTeNlb MOXET BblbpaTb eAMHMLY M3MEepeHUsl BXOAHOro
curHana B wnun A. B ocumnnorpadax cepun AKUM-4125C / AKUM-4128C gns mateMatuyecknx yHKUui
OOCTYMHbI cneaywuwme eanHuLbl U3MepeHni.

MaTteMaTnueckas onepauyusa EaHMUA uaMepeHusa
CnoxeHnune (+) nnum BbluutaHme (-) V, A
YMHOXeHue (*) VA2, A2 nnn W (BonbT-AMnep)
Jdenenue (/) Het, V¥AN-1 unun VA-1*A
FFT/BN® dBVrms, Vrms, dBArms, Arms, dBm
AnddepeHunan (d/dt) V/S nnn A/S (B/cek nnm A/cek)
NuTerpan ([dt) VS or AS (B/cek nnn A/cek)
KopeHb kBaapaTHbIi (V) VA1/2 nnn AMN/2

14.2 MaTeMaTn4yeckume onepartopbl
14.2.1 Cno)xeHue un BbluUTaHue

MaTeMaTuuyeckme onepaTopbl BbINOAHAT apudmeTnyeckme onepaunm CioXKeHUs UAn BblYNTaHUS
ONs @HasIoroBbiX KaHanoB. Pe3ynbTaT CMOXEHUS WAW BblYUTaHUSA MCTOYHMKA A KM uUcTouyHmka b
oTO6pa)kaeTcs Ha sKpaHe B BMAE OCLUIIOrPaMMbl.

1. Haxatb ogHoBpeMeHHO kHonku Shift 1 Measure Ha nepegHein naHenu npubopa, Ans
BXOZa B MEHIO MaTeMaTUKMU.

2. Mo oyepeaun HaxaTb KHOMKW yrnpasneHus MeHio Source A/UCT. A n Source B/WUCT. b,
NOBEPHYTb YHMBepCasbHbIA MepeknyaTenb BblbOpa WCTOYHMKOB MaTeMaTU4ecKkom
onepauun. B kayecTBe MCTOYHMKOB MaTeEMaTM4YeCKOW onepauum MOryT ObiTb aHanoroBsble
KaHanbl, a TakXXe OMOPHbIE OCLMINOrpaMMBbl.

3. HaxaTb KHOMKY ynpaBaeHMss MeHio Operator 1 noBepHyTb YHWBEpPCA/bHbIN
nepeknw4vatens Ans Bblbopa MaTeMaTU4YeckoM onepauumn + wunaum -,  PesynbTar
oTobpaxkaeTcsa B BUAe ocumnnorpamMmmbl 6enoro yuseta c 6yksoi M.
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4.

SIGLENT [TigidimM:200usi Delay:0.00s f = 999.998Hz [1111}
A 4

Position
-2.08V

Puc. 14-1 Pe3ynbTaTt CNOXXEHUSA CUTHaNIOB

Mpn HeobxoAMMOCTM WHBEPTUPOBAHMA MaTeMaTM4YeCcKOM OCUMAIOrpaMMbl, Heobxoanmmo
HaXaTb KHOMKY yrnpaBaeHus MmeHto Invert/UHBepcusn.

14.2.2 YMHOXeHue u aeneHve

MaTeMaTnyeckme onepaTopbl BbINOJHAOT apVICbMeTMl-IeCKI/Ie onepaunn yMHOXEHUA Unn aeneHuma
ONS  aHanorosBbliX KaHanoB. Pe3ynbTaT YMHOXEHUS WIn [eneHns WUCToOYHMKa A M UCTodHuka b
0T06pa>|<aeTC$| Ha 3KpaHe B Buae ocumnnsiorpaMmebl.

1.

2.
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HaxxaTb oaHoBpeMeHHO kHomku Shift 1 Measure Ha nepeaHel naHenu npubopa, Ans
BX0O4a B MEHIO MaTeMaTUKN.

Mo ouepeaun Ha)kaTb KHOMKW ynpaBneHuss MmeHio Source A/UCT. A n Source B/UCT. b,
MOBEPHYTb YHMBEPCasibHbIN MepekntoyaTteb BblbOpa WCTOYHMKOB MaTeMaTU4ecKom
onepaumn. B kayecTBe MCTOYHWMKOB MaTeMaAaTUYECKOW onepauuun MoryT ObiTb aHasoroBbie
KaHalbl, @ TaKXe ONOpHble OCLNIIOrpaMMbl.

. HaxxaTb  KHOMKy ynpaBneHuss MeHio Operator © MOBepHYyTb YHUBEPCasbHbIN

nepeknto4yaTtenb aAna Bbibopa MaTtemaTMyeckonm onepauum ¥ uam /. PesynbTtart
oTobpaxkaeTcsa B Buae ocumnsiorpammbl 6enoro useta c 6ykson M.



SIGLENT[TfigdimM:200usi Delay:0.00s f = 999.994Hz [t}
A 4

)

Operator Source A Source B -7 Invert Next Page
: CH1 CH2 Off Page 1/2

Puc. 14-2 Pe3ynbTtaT YMHOXXE€HUSAA CUTHaJ10B

4. NMpn HeobxoAMMOCTM MWHBEPTUPOBAHMSA MaTeMaTM4yeCcKOW OCuMAIorpaMmMmbl, Heobxoammo
HaXkaTb KHOMKY ynpasneHus meHio Invert/UHBepcusa.

14.2.3 AnddepeHunan

OnddepeHumnan (d/dt) - BbluncneHne AMCKPeTHOW MPOU3BOAHOM MO BpeMeHW U3 Bbi6paHHOro
NCTOYHMKA.

o oylitat)—vyli—at)
di =
2at

, rae
d - anddepeHumnan ocumnnorpammel.

Y — TOUYKM AaHHbIX KaHana 1 nnm 2.

i — MHOEKC TOYKWN AAHHbIX.

At - pa3HMUa BO BpEMEHM MeXAYy TOUYKaMM AaHHbIX.

KHonka ynpasneHns MeHo dx B MeHIO MaTteMaTuyeckon dyHkumm d/dt nossonser ycraHOBUTL
pasHMLy BO BpPEMEHM MeXAy TOYKaMW AaHHbIX. YCTaHOBKa 3HayeHus dX BbINOJSIHAETCSH YHUBEpPCAsbHbIM
nepeknto4yaTeneM, MMHMManbHOe 3HayeHne — 4.
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SIGLENT [ffigidiM:5.00ms/ Delay:0.00s f = 50.0004Hz [1111}
h 4

| MATH d(CH1)/gt DIV:31.3MV"s"-1 POS:0.00v"g"-1 ‘

>.0Mpts

Operator | Scale Position
d/dt 31.3MV*s™1/ " 0.00V*s"-1

Pwuc. 14-3 PesynbtaTt onepauuun gucddepeHunposaHmna

MaTeMaTuueckas dyHKUMA anddepeHuman, HanpuMep, ANS BblYMC/IEHUS CKOPOCTM HapacTaHus
BbIXOAHOI0 Hanps>XeHNs OMepaLUmnoHHOro ycunuTens.

14.2.4 WNurerpan

OyHkuma dt (mHTerpan) BblYMCASET MHTerpan BblIGpaHHOrO MCTOYHMKA. QDYHKLUMIO WHTerpan
MOXHO WCMNONb30BaTb A9 pacyeTa 3HEeprum UMnynbca B BOMbT - CEKYHAAX WIN M3MEpPEeHMs naowaam
OCLMNIOrpaMMBbl.

n
[, =c,+AtD y;
i=0 , roe

I - nHTerpan ocunanorpaMmMmol.

At - pa3sHuua BO BpeMeHU Mexay TOUYKaMM AaHHbIX.
Yy - KaHan 1, 2, 3 unn 4 ToYKU AaHHbIX.

Co — NMPOU3BOJIbHAs MNOCTOSIHHAA.

i — NHOEKC TOYKKM AaHHbIX.

KHonka ynpaBneHus MeHtio Offset/OTknoHeHMe B MeHIO MaTeMaTuyeckon dyHkunm dt
No3BONSET 3a4aTb KOPPEKLUMOHHbLIN KO3IDPPULNEHT NOCTOSHHOIO CMELLEHUS BXOAHOIO CUrHana.
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SIGLENT [THigimM:500usi Delay:0.00s f = 999.999Hz [11I1h

b & 2021-07-30 14:29:49
= == == = =_— =

Operator Source [ Offset
Jdit CH1 0.00V

Puc. 14-4 Pe3ynbTar MHTerpMponaHml MeaHapa 6e3 cmeweHuns

SIGLENT [THigimM:500usi Delay:0.00s f = 999.999Hz [1nITh
k. ¢ 20210730 14:29:08
— = = e — ===
MY WATH Inte 1) DIV:1 POS:0 b ‘

Operator Source Offéet l Gate Next Page
[dt CH1 800mV Page 1/2

Puc. 14-5 PesynbTat MHTErpupoBaHMs MeaHApa CO CMelleHneM
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14.2.5 KopeHb KBagpaTHbI#

®OyHKUMA V (KOpeHb KBaApaTHbIN) BblUNCISET KBAAPATHbIA KOPEHb A5 BbIBPaHHOro MCTOYHUKA.

SIGLENT [Tfigidim:500usi Delay:0.00s f = 999.997Hz [11I}
| b & 2021-07-30 14:30:42

Operator | Scale _ Pﬁsition
vV 2.00V*M 72/ 0.00V*/2

Puc. 14-6 Pe3synbTaT BblYUC/IEHUSA KBAAPaTHOro KOPHSA

14.3 BbicTpoe npeobpa3zoBaHue dypbe

BIMN® (beicTtpoe npeobpas3oBaHue Oypbe) - NpeobpazoBaHue HGOpPMbI CUrHaNa peanbHOro BpeEMEHU
B CrnekTp curHana. Pexum BIM® no3sonseTr HaWTU 4YacTOTHblE KOMMOHEHTbI (CNEKTp) curHana BO
BpeMeHHoM obnacTtu. Pexunm BINd ncnonb3yeTcsa Ans npocMoTpa CreAyrowmnx TMNoB CUrHaNoB:
AHanu3 rapMOHUYECKMX COCTaBMSAIOLWNX B CETAX MUTAHUS;
N3MepeHne rapMOHUYECKMX COCTaBASIOWNX U UCKAXKEHUN B CUCTEMAX;
OnpeneneHne xapakTepuUCTUK LUYMOB B MCTOYHMKAX MOCTOSHHOIO HanpsXeHus;
TecTnpoBaHMe UMMYJSIbCHOrO OTKAIMKa (OUIbTPOB U CUCTEM;
AHanu3 subpauunmn.

Ons vcnonb3oBaHua pexuMa bMNd Heob6xoanMo BbIMONHUTL Cneaylowme AeiCTBUA:

YCTaHOBUTb UCTOYHUK curHana (Bo BpeMeHHon obnactn);

Otobpa3ntb cnekTp BMNo;

BbibpaTb TMN OkHa BMNO;

HacTpouTb 4acTtoTy BbIbOpkM Ans OTob6pa)KeHMs OCHOBHOM 4acToTbl WM rapMoHuk 6e3
NCKaXXeHun;

Ncnonb3oBaTh 3/1eMeHTbl YrpaBieHusa MaclwTaboM Ans yBenmMyeHns CnekTpa;

e [IpoBeCTM U3MEpPEHUS CNeKTpa C NOMOLLbI0 KYpPCOPOB.

14.3.1 Hactpouka BMNo

1. HaxaTtb ogHoBpeMeHHO KHoMku Shift 1 Measure Ha nepegHen naHenu npubopa, ans
BXOZa B MEHIO MaTeMaTUKW.

2. HaxaTb KHOMKY ynpasneHns MeHio Operator u© noBepHyTb YHUBEpCasbHbIN
rnepekaw4datens Ansa Bblbopa MaTeMaTudeckoh onepauun FFT/BMN®. PesynbTart
oTobpaxaeTcs B BUae ocuuiorpamMmbl 6en1oro upeta ¢ 6ykson M.

Operator Source : : Next Page
Config Vertical

Next Page
Page 2/2

Horizontal
Puc. 14-7 MeHio BIN®
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3. HaxaTb KHOMKY ynpaBneHus MeHiw Source/WUCTOUYHUK, MNOBEPHYTb YHMBEpPCAbHbIN
nepeknw4vatens Ans Bbibopa WCTOYHMKA MaTeMaTU4eckon onepaumu. B KadecTBe
MCTOYHMKA MaTeEMaTU4eCKOon onepaumm MoryT 6biTb aHa/I0roBble KaHaslbl, @ TakXe OnopHble
oCLUMNNOrpamMMmbl.

4. HaxaTtb KHOMNKy ynpaBneHuns meHtio Config ansa nocryna B MeHO KOHDUrypauum.

Maximum points Window . Display Next Page
1M Hanning AUIEE S Split Screen Page 1/2

Mode ) Next Page

Normal Page 2/2
Puc. 14-8 MeHr Config
e HaxaTb KHOMKY ynpasseHusa MeHo Maximum points, noBepHyTb yHMBepCanbHbIt
nepekatoyvaTens A4 Bblbopa MakCMManbHOIo KOMYeCcTBa TOYeK.
e HaxaTtb KkHoONKy ynpasneHus MeHto Window/OKHO, MOBEpPHYTb YHMBEpPCAAbHbIN
nepekno4vartens A5 Bblbopa TunNa okHa.

Bblbop OKHa onpegensieTcs XapakKTepUCTMKaMM BXOAHOro CUrHama, KOTopbin Heobxoanmmo
nccnenoBaTb, @ TakKXe XapaKTepucTukamum (yHKUMM OKHa. Bbi6Op OKHa CHMXKaeT yTeuky 4acToT B
cnektpe BM®. MNpu BbINONHEHUW b6bICTpOro npeobpasoBaHusa Pypbe npeanonaraeTcs, UYTO BPEMEHHOWN
curHan noeTopsieTcss 6eckoHedyHo. [Ons uenoro ymcna umknoB (1,2) BpEMEHHOW CUrHajs HauyMHaeTcs U
3aKaH4YMBAETCs Ha O4HOM M TOM Xe ypOBHe W B (DOpMe curHasa OTCYTCTBYIOT pa3pbiBbl. [1pu Heuenom
yucne UMKI0B BO BPEMEHHOM CUrHasie HayanbHas U KOHeYHas TOYKW MMEeIT pa3Hble YpoBHU. MNepexos oT
Ha4vyasbHOM K KOHEYHOW TOYKe NMpPMBOAUT K pa3pbiBy B hOpMe CUrHana, 4Tto B CBOK oyepenb NpMBOAMUT K
NOSIB/IEHNIO BbICOKOYACTOTHbIX NMepPeXoAHbIX COCTaBSAOWMNX.

MpuMeHeHne OKHa K CUrHany BO BpeMeHHOoM obnactn nameHsaer opMy curHana tTakmm obpasom,
YTO HavanbHOE N KOHeYHoe 3HaueHne cbnnxatTCs, B pe3ynbTaTe vYero yMeHblaeTcsl Be/IndYnHa pa3pblsa.

QOyHKUMA MaTeEMaTUYECKUX Ornepaunmin BKJKOYaeT JeTblpe napaMmeTpa oOkHa BlMd. Tunbl okHa
onpeaensitoT KOMMPOMUCC MeXAY paspeleHMeM Mo 4acToTe M TOYHOCTbI aMMIUTYAHbIX WM3MepeHUM.
Bbibop OkHa onpegensercd HeobXO0AMMOCTbIO W3MEPEHWUSI KOHKPETHbIX BEMUYMH W XapaKTepuCcTUKammu
WMCXOAHOro CUrHana.

Rectangle/MpamoyrosibHoe OKHO: Bbibop nMpsAMOYrosibHOro OKHa. DTO OKHO MoAxoAuT Ans
CUrHanoB, He UMeKLWMX pa3pbiBoB. MpsMOyronbHOEe OKHO ob6najaeT NyywuM paspelleHneM no 4acroTe,
HO HM3KWM paspeLleHreM Mo aMnanTyae.

O6nactn npuMeHeHus:

» [NepexoaHble Npouecchbl UM BCMJIECKU, B TeX CNyyasax, Koraa ypoBeHb CMrHana o v nocne
cob6bITMA paBHbl MM B6ANM3KK NO 3HAUEHUID.

» CurHanbl cMHycomnganbHo opMbl C paBHOW aMMINTYA0M U YaCTOTOMN.

» LLINpOKOMNOJIOCHBIM LWYM C MeAJIEHHbIM U3MEHEHUEM CMeKTpa.

OkHo Blackman/bnakmMmeHa: OkHO bnakmeHa obecneunBaeT Xy4LWyl0 NOrpewHOCTb N3MepeHns
Mo 4acTtoTe, 4YeM OKHO XeHHMHra, Ho obecneuvBaeT nydwee WCCNeAOBaHWE CUrHaNOB C Manom
aMnNanTy4o0Mn.

O6nactn npuMeHeHus:

» HabnwoaeHne BbICWINX FAPMOHUK CUIHasM O4HOW 4acToThl.

OkHo Hanning/XeHHMHra: Bbi6op 3TOro okHa obecrneumBaeT 60/blWYI0 TOYHOCTb U3MEPEHUS
Mo 4YacToTe, HO MEHbLUY TOYHOCTb M3MEPEHMS MO aMNINTyAe N0 CPaBHEHUID C NPSAMOYTO/IbHbIM OKHOM.

Ob6nactn npuMeHeHus:

» CurHanbl cMHyconaanbHOM hOpMbl, @ TaKXe Y3KOMOSIOCHbIN LUYM.
» MNepexoaHble Npouecchl MAM BCMECKU, B TeX Cny4asaXx, Korga ypoBeHb CMrHana 4o 1 nocne
CcobbITUSA, CYyLLECTBEHHO Pa3/inyalTCs.

OkHO Hamming/X3MMuHra: y AaHHOro Tuna okHa HEMHOro Nydlle paspelleHne No 4acroTe,
yeM y XeHHMHra, HO MEHbLUYI0 TOYHOCTb M3MEpPeHMs MO aMnaMTyAe MO CPaBHEHWUID C MPSAMOYrosibHbIM
OKHOM.

O6nactn npuMeHeHus:

» CurHanbl CMHyconaanbHOM OpPMbl, @ TaKXe Y3KOMOSIOCHbINM LIYM.
> [MepexoAHble Mpouecchl UM BCMJIECKKU, B TeX C/lyyasiX, KOrga ypoBeHb CUrHasna Ao U nocne
CcobbITMSA, CyLLEeCTBEHHO pa3inyatoTcs.

OkHo Flat Top/®PnsTTon:

Y AaHHOrO TMNa OKHa Nydwee paspeleHne no aMnanTyae, HO MeHblas TOYHOCTb MO 4YacToTe no
CpaBHEHUIO C NPSMOYIOJIbHbIM OKHOM.

O6nacTv NpUMEHEHMSA:

» CUrHanbl CMHyconaanbHOM hopMbl, @ Tak)Ke Y3KOMOJIOCHbIN LWyM.
> ONTUManbHO ANA U3MEPEHUIA, Koraa HeobxoAanuMa BbiCOKas TOUHOCTb MO amMnauTyae.

75



e HaxaTb KHoOMNKy ynpaBneHmss ™eHio Display/Pexxum ansa Bbibopa pexuma
oTobpaxeHus Bro.
> Split/Pa3sgenbHbiit. OpHOBpeMeHHOe oOTObOpa)keHMe Ha 3KpaHe npubopa
MCXOAHOro curHana (BpeMeHHOM AOMeH, BEPXHAS MOSIOBMHA dKpaHa) M pesyfbTaTa
BIM® (4acToTHbIA AOMEH, HUXXHAS MOJIOBMHA 3KpaHa).

> Full Screen/MonHbin. OaHOBpeMeHHOe OTOb6pa)KeHMe WCXOAHOro curHana u
pe3ynbTaTta blMN®d, Ha oaHOM 3KpaHe, 6e3 pasaeneHus.

> Exclusive/Ocobbin. OTobpaxeHne Ha sKpaHe npubopa Tonbko pesynbTata BMNo
(4acTOTHbI AOMEH).

e HaxaTb KHOMKy ynpaBneHuss MeHio Auto Set/ABTO YCT ana yCTaHOBKM
onTMMasnbHbiX nNapameTpoB bBIM® npeobpaszoBaHns B 3aBMCMMOCTM OT BXOAHOIO
curHana.

e HaxaTb KkHOMKYy ynpaBneHns MeHo Mode ans Bbibopa pexuMa oTobpaxeHus
cnektporpammbl. Normal/Bbi6bopa - craHgapTHoe oTobpaXeHue CneKTporpammbl,
Max-Hold/MakcYaep)x - oTobpa)keHne CNeKTporpaMMbl B pexXuMme yaepXxaHus
MaKCMMasbHbIX 3HadeHuli. Average/YcpegHeHue — oTobpaxeHne cnekTporpamMmmbl B
pexuMme ycpeaHeHHbIX 3HadeHuii. [lpu Bblbope pexuma YcpeaHeHus, MeHto
OOMONTHNTCS ABYMS AOMONHUTENbHBIMU MYHKTaMM.

5. HaxaTb KHOMKy ynpaeBneHunsa MeHto Vertical agna goctyna B MeHHO BepTUKANIbHOMo
paspeleHus.
Scale Ref Level Unit Ext Load :
20.0dB/ 17.0dBm || dBm | 500
Puc. 14-9 MeH1o Vertical

e HaxaTb KHOMKYy ynpaBneHus MeH Scale, noBepHyTb YHWBEpCasbHbIl
nepekntoyaTesib 4719 YCTAHOBKW pa3pelleHns rno septukanu (No ypoBHIO).

e HaxaTb KHOMKy ynpasneHus MeHio Ref Level/OnopHYpoOB, MOBEpHYTb
YHUBEpCasnbHbIA nNepekftovaTenb A9 YCTaHOBKM 3Ha4eHus OrMOpHOro YPOBHSA W
CMeLLeHMs CurHana rno BepTukanu.

. HaxxaTb KHOMKy ynpasneHus meHio Unit/EgU3M ans sbibopa eanHunu naMepeHus
BepTMKanbHO WkKanbl. Ha BbI6Op nonb3oBaTento AOCTYMHblI cCaeaytouwume BapuaHTbl:
dBVrms, dBm, Vrms, dBArms nan Arms.

o HaxaTb kHOMKy ynpasneHua MeHio Ext Load/Harpyska, noBepHYTb
YHUBEpCasnbHbI NepekstoyaTesb A8 YCTaHOBKM 3HAYEeHMS BHELWHEN Harpys3Kku.

6. HaxaTb KkHOMKy ynpasneHus meHio Horizontal gna poctyna B MeHK rOpU3OHTasIbHOro
paspeLlleHuns.

Center Span +—
2.000MHz | 50.00MH2/
Puc. 14-10 MeHio Horizontal
e HaxaTb kHOMKy ynpasneHus MeHio Center/LleHTp, NOBepHYTb YHWBEpCasbHbIN
nepekso4vaTesb 4519 YCTaHOBKM 3HAUYEHUS LLeHTpasibHOW 4acToTbl.
e HaxaTb KHOMKY ynpaBneHuMss MeHO Span, noBepHyTb YHWBepCanbHbIl
nepeks4yatenb 4159 YCTaHOBKN pa3peLlleHmns rno ropusoHTanm (No 4acrorTe).
7. HaxaTb kKHOMNKy ynpasneHus meHto Tools ansa Aoctyna B MeHIO AOMNOSIHUTENIbHbIX HAacTpoek.
e Peaks/MNMukn - aBTOMaTUYECKNM MapKUPYET MUK Tekywern ¢opMbl CUrHana B
COOTBETCTBUU C 3afaHHbIMU YCTAHOBKaMMU.
e Markers/Mapkepbl — HacTpolKa MOJIOXXEHMS MapKepoOB Ha TEKYLLEM CUrHane B
COOTBETCTBUU C 3afaHHbLIMU YCTAHOBKaMMU.

14.3.2 N3mepeHune BMN® c noMoLUbIO KYpCOpPOB

Ona BbINONHEHUA KYPCOPHbIX M3MepeHuin, HeobXxoaAnMMO HaxaTb kHonky Cursors/Kypcopbl. B
OTKPbIBLUEMCS MEHIK HaxaTb KHOMKY ynpasneHnsa MeHio Mode/PexuM A1 BKAKOYEHUS KYpPCOPHbIX
n3MepeHuin. Anga BbINO/IHEHUSA YaCTOTHbIX U3MEPEHUN UCMOAb30BaTb Kypcopbl X1 1 X2, pasHuua mexay
ABYMS 4yactoTamm oTobpaxaetrca cumBonoM AX. [Ans  BbINOSHEHWS  aMMAUTYAHbIX U3MepeHUin
NCNoNb30BaTb Kypcopbl Y1 1 Y2, pasHuua mMexay AByMSA amnauTyaamu otobpakaetcs cmmBosiom AY.
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15 UBMEPEHNUSA C NOMOLLbIO KYPCOPOB

Kypcopbl - 3TO ropuM3oHTasibHble M BepTUMKalibHble MapKepbl, KOTOpble YyKa3blBaloT X- n Y-
3Ha4yeHus Ha 3adaHHoWM ocumnnorpamme (M3 KaHana, Mbo onopHasl) U Ha pe3ynbTaTaX MaTeMaTU4eckux
npeobpasoBaHn. DTN pe3ynbTaTbl BKAKYAKOT HanNps)XeHne, Bpemsl, 4acToTy.

X-Kypcopbl npeacraBnsaoT cobolii gBe BepTUKalbHble LWTPUXMNYHKTUPHbIE NnHUKM (X1 un X2),
KOTOpble WMCMNOJIb3YIOTCSA ANS M3MEpPeHUs BpeMEHHbIX napaMeTpoB, B pexuMe BMO namepsaercs yacrora.
Kypcop X1 (X2) no ymonuaHuto pacrnonioxeH cnesa (crnpaBa) u MoxeT ObiTb nepemeweH B Nobyto
obnactb skpaHa. B pexume X1-X2 oba Kypcopa nepeMewarTcs OAHOBPEMEHHO. [1a nepeMewleHus
KypCOpOoB HeE0b6X04MMO MCMNOMb30BaTb YHMBEpPCAbHbIM NepekntoyaTtenb. PesynbTatel namepennn (X1, X2,
AT, 1/AT) BbIBOAATCS B JIEBON BEPXHENM YaCcTu 3KpaHa.

Y-Kypcopbl npeacTaBnsatoT coboli ABe ropu3OHTasibHble WTPUXNYHKTMPHbIe AnHum (Y1 un Y2),
KOTOpble  WMCMNOMb3YITCA AN M3MepeHus HanpsbkeHus (B) mnm toka (A). Ecnm B KayecTBe UCTOYHMKA
MCNONb3yeTCa ocuuiaorpaMMa MaTteMaTuMKW, TO eAWHUUbI U3MEPEHUS OMNpPeaensTca MaTeMaTU4YeCKOoWn
dyHkumnen. Kypcop Y1 (Y2) no ymMonyaHuIO pacnonoXeH B BepxHel (HMXHEW) 4YacTuM 3KpaHa M MOXeT
6bITb nepemeweH B ntbyto ero obnactb. [Ons nepemelleHMs KypcopoB Heob6xoaMMO MCMonb30BaTb
YHMBEpCanbHbIN nepeknaoyaTenb. B pexnme Y1-Y2 ob6a Kkypcopa nepemMewarTcss OAHOBPEMEHHO.
PesynbTaTtbl namepenunin (Y1, Y2, AV) BbIBOAATCSA B BEPXHEN NNEBOM 4acTu 3KpaHa.

15.1 BbinoJsIHEHME KYPCOPHbIX NU3MEpPEeHUM

1. Haxatb kHonky Cursors/Kypcopbl Ha nepegHen naHenu ocuwnnorpada, Ang Bxona B
MEHI0 KYPCOPHbIX U3MEPEHWN.

2. HaxaTb KHOMKYy ynpasneHus mMeHio Mode/PexuM ansa BKAKOYEHUSA KYPCOPHbIX M3MEPEHUN
n BblibOpa pexunMa Kypcopos.

Manual/PyuyHoM - nsmepeHne X- unun Y-napameTposB;
Track/CnexxeHune - namMepeHune X- 1 Y-napameTpos.

3. HaxaTb KHOMKy ynpaBneHus MeHio Source/WUCTOYHMK, N UCNOMb3ys YHMBEpPCaAbHbIN
nepekntoyvaTens BblbpaTb WCTOMHWUK KYPCOPHbIX WM3MepeHui. B KayecTBe MWCTOYHMKA
AOCTYNHbI TOSIbKO aHasioroBble KaHanbl, pe3yabTaT MaTeMaTUYecKnx ornepauni n OonopHble
ocunnnorpaMmmel.

4. HaxaTtb kHonku ynpaBneHuss mMeHio X Ref n Y Ref, utobbl 3agatb onopy ana X- u Y-
KYpCOpOB.

e Position: korga ropmsoHTanbHOE/BEPTUKANBHOE pa3pelleHne U3MeHseTcs, X- n Y-

KYpCOpbl OCTalOTCS NpUBA3aHbl K NO3MLKUN CETKN HA 3KpaHe.

o Delay/Offset: korpa ropusoHTanbHoe/BepTMKANbHOE pa3pelleHne U3MeHsIeTcs,

3HayeHus X- 1 Y-KypCopoB OCTalOTCA HEU3MEHHbIMU.

5. BblNoNHEHNE KYPCOPHbIX U3MEPEHUN:

e [Inga nsaMepeHud no ocn X NCNosb3oBaTb Kypcopbl:

X1 - u3MepeHune B ToUKe rnepeceyeHmns oCLuMINorpaMMbl-UCTOUYHNKA C KypCcopoMm X1;
X2 - n3MepeHue B TOUKE rnepecevyeHns oCUUAN0rpaMMbl-UCTOYHNKA C KYpCOpoM X2;
X1-X2 - cnepsulee U3MepeHUe B TOYKax NepeceyeHus oCuMNIorpaMmmbl-UCTOUHMKA C
Kypcopamum X1 n X2. lNepemMelieHne 060nx KypcopoB NpoucxoamT 0O4HOBPEMEHHO.

Ons nepeMelleHns KypcopoB UCNOb30BaTbh YHMBEPCANbHbIN MepekyaTens.

e [Ins n3mepeHUsa no ocu Y NCNOSIb30BaTb KypCcopbl:

Y1 - naMepeHume B TOUKe nepecevyeHns oCcuUIIoOrpaMMbl-MCTOYHUKA C KypcopoM Y1;
Y2 - nuaMepeHue B TOUYKE nepecevyeHns OCUNIN0rpaMMbl-UCTOUHMKA C KYpCOpOM Y2;
Y1-Y2 - cnepsulee naMepeHue B TOUKaxX MNepecevyeHus oCcumIorpaMmmbl-MCTOYHMKA C
Kypcopamu Y1 n Y2. lNepemelieHrne 060Mx KypcopoB NponcxXoauT OAHOBPEMEHHO.

Onsa nepeMelleHns KypcopoB UCNOb30BaTbh YHMBEPCANbHbIN NnepekyaTenb.

e [1n9 HaCTpOWKM CTeneHW MNpO3PaYHOCTN OKHA pe3ynbTaToOB KYPCOPHbIX W3MepeHui,
HeobxoamMo HaxaTb kHonky Display/Persist/Auncnnein. B OTKpbIBLLEMCSH MEHO
NnepenTM Ha BTOPYID CTPaHULY MeEeHI W HaxaTb KHOMKY YMNpaBAeHUs MeHKo
Transparence/lMNpo3payvyHOCTb, A1s YCTaHOBKM CTeneHu npo3pavyHoctn (20% -
80%) ncnonb3oBaTb YHMBEpPCAsbHbIM NepekstoyaTesb.
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MpuMep MCNoONb30BaHUA KYPCOPHbIX U3MEepPEeHUi:
N3MepeHus ANnUTEeNbHOCTU UMMybca:

SIGLENT [Tfigidim:200usi Delay:0.00s f = 999.999Hz [1ITh

R b ¢
1/AX £ 3.378kHz |
X2=-704us |

| X1= -gl.OE!Jms | ‘

A

Source
CH1

Puc. 15-1 NaMmepeHue ANUTENbHOCTU UMNYyJbCca
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Ocuwnmnnorpadsl

16 ABTOMATUYECKMUE UBMEPEHUA
- 3TO nMpeaBapuUTENIbHO 3anporpaMMMpPOBAaHHbLIE MPOLIEAYPbI
N3MEepeHMUsl, CoKpallalolime onepaumm no HACTPOMKe KypCOpPOB B CTaHAAPTHbIX CUTyauMsiX, TakuUxX Kak
N3MEpPEHUs BPEMEHN HapacTaHus,
pPEKOMEHAYETCS MCMO/Ib30BaTb MPM aBTOMATUYECKUX BbIYMCIIEHUSX MApPaMeTPOB CUrHana OCLUMIIOrpaMM.

ABTOMaTU4YeCKNE WU3MEepPEHUs

CTaTUCTUYECKUX M3MepeHVIl71 .

cnaaa,

aMnanTyabl

16.1 Tunbl aBTOMaTUYECKUX U3MEpPEeHnn

16.1.1 ABTOMaTU4YEeCKME U3MEepPEeHUs aMIJIMTYAHbIX NapaMeTpoB

B AaHHYlo rpynny aBTOMaTM4YeCKMX U3MEPEHUIA BKIOUYEHO 17 napaMeTpos.

Max

BepxHAA 1MHUA

Pazmax (nuk-nuk)

Amnautyga

basoBaa NWMHKUA

Vi (Bese

Puc. 16-1 NaMepeHna Hanpsa)XeHus

1. |Pk-Pk /muk-nuk aonHas PasHOCTb MexAay MOSTOXUTENBbHbLIM N OTPpULATENbHbIM
amMnauTyna nuKkamum HanpsxeHmi (=Vmax — Vmin)

2. Max./Makc. MonoXuTenbHbIN MUK HANPSXeHUs

3. |Min./MuH. OTpuuaTenbHbIN MUK HanNpsiXXeHus

4. | Amplitude/ AMnanTyaa PaszHnua Mexay rnobanbHO BbICOKMM W rnobanbHO
HU3KNM Hanpsi>xeHnem (=Vtop — Vbase)

5. |Top/ Bepx N3mepeHne BepxHero 3HayeHuUs opMbl cMrHana, B
npegenax yCTaHOBJIEHHOro oKHa

6. |Base/ basa N3mepeHne HuxHero (6a3oBoro) 3HavyeHus GopMbl
CUrHana, B npegenax yCTaHOBMEHHOro okHa

7. |Mean/CpeaHee CpeagHee n3 3HayeHM (CyMMa 3HA4Ye€HUN CUrHana,
JefleHHas Ha KOJIM4YeCcTBO TOYeK)

8. |Cycle Mean/Uwukn YcpeaHéHHOe HanpsiXXeHue nepBoro uMkna

CpegHee

9. RMS/ CK3 N3MepeHne  cpegHekBaApaTUUYECKOro  3Ha4deHus
(CK3) d¢opmbl curHana (KBagpaTHbIA KOpeHb W3
CYMMbl KBaApaTOB 3HA4YeHWI CUrHana, AesIeHHOM Ha
KOJINYECTBO TOYEK)

10. |Cycle RMS/ Uukn CK3 N3MepeHne  cpeaHeKkBaApaTUYeCKOro  3HayeHusd
(CK3) dopmbl curHana (kBagpaTHbIN KOpPEHb W3
CYMMbl KBaApaTOB 3HA4YeHWI CUrHana, AesIeHHOW Ha
KOJIMYECTBO TOYEK) MEepBOro umkia

Beibpoc+

BepxHA8 AMHUA
(Top)

Basosan NMHUA

NokanbHbeln Min

(Base)

Buibpoc-

Puc. 16-2 Bbi6pocbl Ha MMNYJILCHOM CUrHasne

MAK-MUK U T.4. ABTOMaTuyeckme mn3MepeHus

cepun AKUM-4125C / AKUM-4128C obecneumBaioT 38 BMAOB aBTOMATUYECKUX W
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Bbl6p0C - BEMNYMHA UCKaXeEHWUA, cneayruwero 3a noaoXmTeNbHbIM (OTpVILI,aTeJ'IbeIM) (prHTOM
MMnynbcCa, BblpaXeHHada B NpoUeHTax OT aMnanTyAbl:

local MAX - D Top

. _ o
ROV (rising edge overshoot) Amplitude x 100 %,
roe ROV - Bbibpoc+

FOV (falling edge overshoot) = Base - D local MIN %,

Amplitude
roe FOV - Bbibpoc-

11. ROV/Bbibpoc+ £ lime |MMonoxuTenbHbIN BbIBPOC Ha BEpLUMHE MMMYJbCa,
— rnocne 3aBepuleHns HapacTaHus MMNysbca
OTpuuaTtenbHbIN BbIBPOC Y OCHOBaHUS MMNYyJbCa,
nocse 3aBepLlieHns cnaga MMnyJsbca

12. FOV/Bbibpoc-

NloKkanbHbIn Max MNpeasbibpoc-

BepxHAaa AMHUA
(Top)

Basopan NUHUA
(Base)

Mpeaeeibpoc+

Puc. 16-3 MNpeaBbi6poCbl HA UMNYJIbCHOM CUrHane
MpeaBbI6GpPOC - BENMUYMHA UCKAXKEHUS, NPEeALlEeCTBYOLWEro NonoXnTenbHoOMyY (OTpMUaTENbHOMY)
GPOHTY MMNYNbCa, BblpaXeHHas B NpoLeHTax OT aMnNanTyabl:
Base - D local MIN

. _ o
RPRE (rising edge preshoot) Amplitude x 100 %,
raoe RPRE - npeasbibpoc+

FPRE (falling edge preshoot) = local MAX — D Top x 100 %,

Amplitude
roe FPRE - npeasbibpoc-

13. | RPRE/MpBbibpoc+ MpeaBblbpoCc y OCHOBaHUSA WMNynbCa, nepen
HapacTalwmMm GpPOHTOM
MpeasblbpoC Ha BeplwMHE wWMNyfbca, nepea

cnagarwmm @poHTOM

14. | FPRE/MpBbi6poc-

15. Level@X/YpoBeHb@X BenuvunHa  HanpshkeHus  Mexay  MapKepom
YPOBHS 3anycka M MapKepoM KaHana.

16. | Stdev M3MepeHne CcTaHAApPTHOrO0 OTK/IOHEHUSA (OpPMbI
CUrHana

17. | Cycle Stdev N3MepeHne cTaHAapTHOro OTK/IOHEeHUs ¢GOopMbl

Curdazia nepBoro uumkKna

16.1.2 ABTOMaTU4YECKME U3SMEepeHUs BpeMeHHbIX napaMeTpoB

B foaHHylo rpynny aBTOMaTUYECKMX U3MEPEHUI BKIOYeHO 11 napamMeTpos.

Bpema Bpems
HapacTaHuAa cnaga
; j I.7 Moporoeble YPOBHMU:
//-.::-'-4 gepxHun 90%
T(_._..... cpegHmnin 50%

]
i
|
|
\ e S - HUHUIA 10%

ANUTeNbHOCTb-

1\ -_-’——L
L

AnUTensHoCTb+
e Mepuog

Puc. 16-4 sMepeHue BpeMeHHbIX NapaMeTpoB
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1. Frequency/ YacTtoTa YactoTa curHana(=1/T)

Mepuoa curHana (T) — nHTepBan Mexay ABYyMS
rnocneaoBaTesibHbIMM  TOYKaMW Ha  QPOHTax
OAVHAKOBOW MOJSAPHOCTWU, B3ATbIMU Ha CpeaHEeEM
noporosoM yposHe (50%).

BpeMsa HapacTaHus WMMNy/bCa OT HMXXHEro A0

2. Period/ Mepuvopg,

3. Rise Time/ Bpems

HapacTaHus BepxHero noporosoro yposHs (10%~90 %).
4, Fall Time/ Bpems cnaga BpemMsa cnaga wMnynbCa OT BEpXHero Ao
HUXXHEro noporoBoro ypoBHs (90%~10 %).
5. +Width/ ONnTenbHOCTb MNOMIOXUTENBHONO0 UMNynabca -
AnutenbHocTb+ MHTEpBaa Mexay ABYMS MocnenoBaTeSlbHbIMU
TouykaMu Ha PpPOHTE M cpe3e MMNYyJibCa, B3ATbIMU
Ha cpeAHEM MOPOroBOM YPOBHE.
6. -Width/QnutenbHoCTb- ONvTenbHOCTb oTpuuUaTenbHOro KWMNynabca -

ooyl B

MHTEepBan Mexay JAByMs nocnenoBaTesibHbIMU
TO4YKaMM Ha cpese N MGpoHTEe MMNYJbCa, B3ATbIMMU
Ha cpeHeM MoporoBoOM YpPOBHE.

7. +Duty/CkBaXHOCTb+ OTHOWeEHne  ANUTENbHOCTU  MONOXUTENBHOrO
MMnynbCa B CWUrHaae K nepuoay CuUrHana =
(AnutenbHocTtb+/T) x 100%.

8. -Duty/CkBaxHOCTb- OTHoOWweHne  ANUTENbHOCTM  OTpuuUaTEeNbHOro
MMnynbCa B CWUrHaae K nepuoay CuUrHana =
(AnuntenbHocTtb-/T) X 100%.

9. BWid/OnutenbHocCTb OnntenbHOCTb NakeTa - AJMTENbHOCTb MakKeTa

nakeTta MMMNYJ/1bCOB, OTOBpa)KeHHbIX Ha ocuuanorpamme.

10. Delay/3anepxka Bpemsa oT TOUkM 3anycka 0O NepBOro nepexoaa
50%-1 ypoBHS CUrHana

11. | Time@Level Bpemsa Mexay ToukamMu 3anycka B 3aBUCUMOCTHU

OT YPOBHA CUMHXPOHN3AUNUN N HAKJIOHa

16.1.3 ABTOMaTUUYECKME N3MeEepEeHNA BPEMEHHbLIX 3aAepiXeK MeXAYy KaHallaMu

N3MepsaoTCca pasfinvyHble BpeMEHHbIEe MHTepBasnbl Mexay KaHanamu. B aty rpynny sBknwodveHo 10

napaMeTpoB
1. FRR AL . BpeMeHHoOW uHTepBan:
AL L McTtouHmk 1, nepBbil HapacTtawwuin AGpPoHT, WU
MCTOYHMK 2, NepBbIfi HapacTalwWwmn GpoHT
2. FRF AL . BpemeHHoOW uHTepBan:
HLJL McTouHuk 1, nepsbli  HapacTawwuil  GpoHT, W
MCTOYHMK 2, NepBbI cNagatowmin dpoHT
3. FFR i BpeMeHHoW uHTepBan:
ALJL MNcTouHuk 1, nepsbiii cnagatowmnii GpoHT, n UCToUHUK
2, NepBbIfi HapacTakLwWnn GpoHT
4. FFF i . BpeMeHHoW uHTepBan:
ML MNcTouHuk 1, nepsbii cnagatowmnii GpoHT, n NCToOUHUK
2, NepBbli cnagaowmii GpoHT
5. LRR AL . BpeMeHHOW UHTepBan:
ITLAL NcTounnk 1, nepBblii  Hapactawwmii  GPoOHT, w
MNCTOYHMK 2, NOCNeAHNIA HapacTarwmm @poHT
6. LRF . BpeMeHHOW uHTepBsan:
IL. L NcTounnk 1, nepsblii  Hapactawwmii  GPoOHT, w
MCTOYHMK 2 NoCNneaHnin cnagarowmmn dpoHT
7. LFR i . BpeMeHHoOW uHTepBan:
JLAL WcTouHmnk 1, nepsblii cnagaowmit GpoHT, n UCTouHMK
2, nocneaHnin HapacTarwmn @poHT
8. LFF i . BpemeHHoOW uHTepBan:
ITL A NcTouHunk 1, nepsbliii cnagatowmin GpPoHT, U MCTOYHUK
2, NocneaHnin cnagarwmm dpoHT
9. Phase/®asa Ei+_v:|e+ PaszHocTb a3 pAByxX CWUrHanoB, BblpaXeHHas B
] rpagycax.
[ T1 + T2 x 360.
10. | Skew Pa3sHocTb Mexay BPeMeHHbIMMU MHTEepBanamm
UCTOYHMKA 1 U NCTOYHUKA 2
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16.2 BbinoNHeHUEe aBTOMATUYECKUX U3MEPEHUNA

Hwuxe onncaHbl 06Wmin NopsaoK AENCTBUIA, KOTOPbIM HEO6X0AMMO BbIMONHUTL ANst 0TO6paXkeHus
pe3ynibTaToB aBTOMaTUYECKNUX M3MepeHUi Ha aKpaHe npubopa.

1. HaxaTb kHonky Measure/WU3mep Ha nepeaHer naHenu npubopa Ana nepexoda B MEHKO
aBTOMaTUYECKMUX U3MEPEHMIA.

2. HaxaTb KHOMKY ynpaBneHuss MeHio Source/MNCTOYHMK, W MWCMNOMb3ys YHMBEpPCaJibHbIN
nepekn4yatens Bbi6paTb WCTOYHWUK AN BbIMNOSHEHUS ABTOMATUYECKUX W3MEPEHUN.
MCToYHMKaMn  aBTOMATUYECKUX  U3MepeHUn  MoryT ObiTb  aHanoroeble  KaHanbl,
MaTeMaTUYECKUA KaHan MUam OrnopHbIE OCLUINOrPaMMbl.

3. Anqa Bbibopa u BbIBOAA Ha 3KpaH pe3ynbTaTa aBTOMATUYECKUX M3MepeHUA HeobxoamMmo:
Ha)kaTb KHOMKY ynpasBneHns MeHto Type/Twvun, B OTKPbIBLUEMCA OKHE YHMBEpPCalbHbIM
nepeksno4yatenem BbibpaTb TN aBTOMATUYECKOr0 U3MEPEHUs, ANa noaTBepxaeHus Bblbopa
HaXkaTb Ha LEeHTpanbHYIO YaCTb YHMBEPCANbHOr0 NepekvaTens.

4. Ina BKAKOYEHUS pexmMma CTaTUCTUK HeobXO0AMMO HaxaTb KHOMKY YMpaBiAeHUS MeHH
Statistics/CraTtucruka.

PesynbTat aBTOMaTMUeCKMX U3MEpeHUn oTobpa)kaeTcs B HUXHEM 4acTu 3KpaHa npubopa, 3a
WCKJTIOYEHMEM, Koraa BKJOYeHa (YHKUMA oTobpaxkeHus Bcex pe3dynbTaToB. OAHOBPEMEHHO B HUXHEN
4YacCTU 3KpaHa MOXeT ObITb BbiBEAEHO A0 4 N3MEPEHUNA.
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SIGLENT [TfigidiM:200us/ Delay:0.00s f = 999.999Hz [}
v

W Maximum W Minimum W Amplitude  WTop W Base
W Mean M Cycle mean M Stdev M Cycle Stdey MRMS M Cycle RMS
WFOV W FPRE BmROY M RFRE M Level@X

~/Freq W +Width W -Width MRise Time MFall Time
W BWidth W +Duty W -Duty MW Delay W Time@Level

Channel Delay
Source A W CH1
Source B mCH1

Frequency
/\\//\ Reciprocal of period

Statistics Next Page
Off Page 1/2

Puc. 16-5 Bbi6op TMNa aBTOMaTUYECKOro usmepeHus



SIGLENT[Tigdim:200usi Delay:0.00s f = 999.999Hz [}

ks 2021-07-30 15:25:54
r—— E—— F—
12 4
A (tem R AR AT R R S i S e S T
Pk-PK[1] g 415V 412V 420V 29.93mVY 15
Prd[1] d 1.00ms 1.00ms 1.00ms 244 95ps 15
Freqg[1] : 1.00kHz 1.00kHz 1.00kHz 244 95uHz 15
+Width(1] 300.00us 300.00us 300.00us 498 89ps 5

Statistics Next Page
On Page 1/2
Puc. 16-6 Oto6pa>kxeHne pe3ynbTaToOB aBTOMaTU4YECKUX U3MEPEHUI B pexume
CTaTUCTUKMH

Onsa  ypaneHns pe3ynbTaTOB aBTOMaTUYECKUX U3MEpeHUn HeobXoAMMO HaxXaTb KHOMKY
ynpaeneHus meHto Clear/Ypanutb.

16.3 UHTepBanbHblie U3MEepeHUus
Ocumnnorpadbl cepuin AKUM-4125C / AKWUM-4128C noanepXxXuBatoT BO3MOXHOCTb WM3MepeHus
napameTpoB Bcex rpynn (HanpsixeHne/Tok BpeMs n 3apepxka) B onpeaeneHHbIX WHTepBanax B
COOTBETCTBUM C YCTAHOB/IEHHbLIMM 3HAYEHMNSMN BEPXHEr0 N HMXXHEro npeaena.
BbinonHeHWe MHTepBasibHbIX U3MEPEHUNA:
1. HaxaTtb KHONKM Measure -> Gate -> On ans 4oCTyna B MeH0 UHTEpBasbHbIX NU3MEPEHUN.
2. HaxaTe kHonky Gate A ©n wucCnonb3ys YyHMBEpPCanbHbIM MepekntoyaTenb W3MEHUTb
nonoxxeHwe npegena A.

3. HaxaTe kHoNky Gate B un wucnonb3ya YyHuBEpCanbHbI MepeknvaTeslb WU3MEHUTb
nonoxxeHwe npegena B.

4. Haxatb KkHonky Gate A-B n uncnonb3ys YHUBepCasbHbIX NepekntvaTesb M3MEHUTb
O4HOBpPEMeHHO nonoxeHue npegenos A u B.
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SIGLENT [figdim:500us/ Delay:0.00s f = 999.999Hz [11I}
.i ke P 2021-07-30 15:40:03

Measure ltem Current Mean Min Max Std-Dev Count
Pk-Pk[1] 412V 415V 412V 4.20v 27 57TmV 97

Prd[1] 1.00ms 1.00ms 1.00ms 1.00m; 380.19 97

Gate A Gate B Gate AR

-600.0us 1.000ms
Puc. 16-7 MeHI0 MHTEpBaJibHbIX U3SMEpPEeHU

16.4 OTo6pakeHne BCcex aBTOMaTU4YECKUX U3SMepeHuni
B pexunme All Measure/Bce uaMepeHuMs OAHOBpeMeHHO OTOb6pa)kalTCA BCe MNapaMeTpbl,
namepsiemble B rpynne Hanps»xeHne/Tok, Bpems n/unm 3agepxka.
Ona oTobpaxeHunss Ha 3KpaHe npubopa pe3ynbTaToB BCEX aBTOMATUYECKUX WU3MEpEeHUi
Heobxo0AMMO:

1. HaxaTtb kHonky Measure/WU3mep Ha nepeaHen naHenu npubopa Ans nepexoaa B MeEHHO
aBTOMATUYECKNX N3MEPEHNN.

2. HaxaTtb kHonky ynpaBneHus MeHtio All Measure/Bce WU3aMep ans BkAo4YeHUs oTobpaxkeHus
BCEX pe3yNbTaToB aBTOMATUYECKNX U3MEPEHUN.

3. HaxaTb KHOMKy ynpaBneHus MeH Source/WUCTOMHMK, W UCNONb3ys YHUBEpPCabHbIN
nepeksn4yatenb BblbpaTb UCTOYHUK ANS BbIMNOSIHEHUS aBTOMAaTUYECKUX U3MepeHnin. NCToUHuKamm
aBTOMATUYECKNX M3MEepeHU MOoryT ObiTb aHanoroBble KaHanbl, MaTeMaTU4YeCKWI KaHan Wuam
OMOpPHbIE OCLMNNOrPaMMBblI.

SIGLENT[TigdiM:200us/ Delay:0.00s f = 999.999Hz [1IT}
. 2021-07-30 15:27:04
CHA1 —
Pk-Pk = 4.16Y Max = 2.08V Min = -2.08Y Ampl = 3.96V
Top = 1.96Y Base = -2.00V Mean = -673.39mV Cmean = -805.42mV
Stdev = 1.86Y Cstd =181V RMS = 1.98V Crms = 1.98V
FOV = iniiim— FPRE = 2.02% Rt RPRE=2.02% —
L@X = 240.00mV
Prd = 1.00ms Freq = 1.00kHz +Width = 300.00us -Width = 700.00us
Rise = 3.00ns Fall = 3.00ns Bwidth = 1.30ms +Duty = 30.00%
-Duty = 70.00% Delay = -1.00ms T@L = 1.00ms
12 4

All Measure Next Page
On Page 2/2
Puc. 16-7 Oto6pa>xxeHmne Bcex pe3y/ibTaTOB aBTOMAaTUYECKUX USMepeHUn
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17 HACTPOMKM DKPAHA

B MeHI0 HacTpoek 3KpaHa NoJib30BaTb MOXET Bbi6paTb crnocob 0To6paXkeHUst OCLMIIOrpaMMbl,
LBETOBYI rpajaunio, NocrecBedyeHne, TUM CETKU 3KpaHa, YPOBEHb SIPKOCTU CBEYEHMS Jlyda U CETKMU
3KpaHa, a TakXe Npo3pavyHOCTb BCMJIbIBAOLLNX OKOH.

17.1 Tun oTto6parkeHun
HaxaTtb kHonky Display/Persist ons nepexoga B MeHK HACTpoeK 3KpaHa. HaxaTb KHOMKy
ynpasneHunsa meHio Type/Tun ans soibopa cnocoba oTobpa)eHns oCUMANOrpaMMbl Ha SKpaHe:
e Vectors/BeKTop — TOUKM ANCKPETM3aUnm oTobpa)karTcsd coeanHEHHbIMU IMHUAMN,
e Dots/Toukmn — HenocpeacTBeHHOE oTO6paxeHue ToUeKk ANCKpeTmU3aumn.

SIGLENTBEEM:2.00ns! Delay:0.00s f = 99.9999MHz [111Th
b & 2021-07-30 15:42:09

Type Color Grade Persist
\ectors Off Off

Puc. 17-1 BekTtopHoe oTOo6pakeHue curHana

SIGLENT BIEIM:2.00ns! Delay:0.00s f = 99.9999MHz [111Th
k& 2021-07-30 15:42:26

m Color Grade Persist
Dots Off Off

Puc. 17-2 ToueuHoe oTo6pa>xeHne curHana

85



17.2 HacTpo#ka TMna MHTEHCMBHOCTHU OCLM/IJIOrPaMMbl

pagMeHT MHTEHCMBHOCTM CUrHasa MOXET ObiTb YCTAHOBMEH Ha rpagauun Ceporo Wan LBETHYIO
wkany. [lpn ycTaHOBKE WHTEHCUMBHOCTM Ha UBET rpagMeHT WHTEHCUBHOCTU aHasiorudyeH rpagmeHTty
TEPMMYECKOro LBeTa, Korga 30Hbl BbICOKOW MHTEHCMBHOCTM OTOOpaXkaloTCsi KpPaCHbIM, @ 30Hbl HU3KOM
WHTEHCUBHOCTU — CUHUM.

HaxaTtb kHonky Display/Persist ans nepexoga B MEHIO HAaCTpoeK 3KpaHa. HaxaTb KHOMKy
ynpaBneHus meHto Color Grade ans BkOYEHMS LBETOBOW rpagaunm cUrHana.

XonoaHble LBeTa > Tennbl uBeTa

Puc. 17-3 LiBeTtoBas rpagauus

17.3 ®yHKUMA NocsiecBeYeHns
OyHkumsa Persistence/MNMocnecBeueHne MNo3BoAsSeT ocuwuinorpady MMMUTUMPOBaATb KOHTYP
TPaANUMOHHOIO aHanoroBoro ocuwnnorpada. Ocumnsorpamma KOHTypa MOXET 6biTb KOHMUrypmpoBaHa
Ha «persist» B COOTBETCTBMWN C HAa3HAYEHHbIM BpEMEHEM.
Huxxe onncaH nopsigok AeNCTBUI ANS HAaCTPOMKKU U OTKIIOUYEHUST DYHKL MU NOCNEeCBEYEHUS.
1. HaxaTtb kHonky Display/Persist ana nepexona B MeH0 HaCTpOEK 3KpaHa.
2. HaxaTb  KHOMKY  ynpaBieHus meHio  Persist/MocnecBeuy, 3aTem MOBEpPHYTb
YHMBEpCanbHbIN NepekntyaTtens ansa sbibopa og4HOM N3 cneayowmx onunui:
e Off/BbIkn — nociecBeyYeHne BbIK/IHOYEHO.
e YcTaHoBKa BpeMeHu nocnecBedeHns (1 ¢, 5 ¢, 10 ¢, 30 c) - ycTaHOBKa BpPEMEHMU
HaKOMJIEHMS NOCNeCcBeYeHns C MOMOLWbI YHMBEpPCa/sbHOrO peryfasTopa, nocne
WCTEYEHNUN YCTAHOBJIEHHOrO BPEMEHW HAKOMJIEHHbIE JAaHHble 6yayT yAaneHbl U
3aMelleHbl HOBbIMW AAHHbIMU.
o Infinite/BeckoHeu - Bbibope 6ECKOHEYHOr0 HakoMNeHUs NOC/eCcBeYeHus,
HaKon/ieHMe AaHHbiX 6yaeT BbIMOMHATCA HernpepbiBHO, 6e3 yaaneHusi. beckoHeuHoe
nocnecBeyeHne MOXHO WCNOAb30BaTb A1 M3MEpeHusa WwyMa W AXuTtepa, An4
0bHapy>XeHns peaKnx CobbITUMN.

SIGLENT [figidim:5.00us/ Delay:0.00s f = 79.9999kHz [11h
2021-07-30 15:45:51

R
5

Ne>d Page
Vectors Off Infinite Page 1/3
Puc. 17-4 Oto6pa>xeHue curHana c 6ecCKOHe4YHbIM NocJ/ieCBe4YeHUeM

Type Color Grade Persist Clear Peréist

3. Korga dyHKUMS nocnecseyeHns BKKOUEHA U BO3HMKaeT HeoH6X0AMMOCTb BbINO/IHUTL C6poC
HaKOMMEHHbIX [AaHHbIX MOCNEeCBeYEHUS W 3anyCK HOBbIX HaKOMJEHUW, MOXHO HaxaTb
KHOMKy ynpaeneHua meHto Clear Persist/Y6p Nocnecseu.
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4. na Bo3BpaleHMs K 06bl4HOMY c6opy JAaHHblIX, He0b6X0AMMO OTKIUUTL dYHKLUMIO
nocnecBeyeHus.

17.4 Oumcrtka s3KpaHa
Ona ounctku aucnness HeobxoauMo HaxaTb kHonky Display/Persist Ha nepegHeln naHenn
ocunnnorpada. B oTKpbIBLIEMCS MEHI HaxaTb KHOMKy ynpaeneHus MmeHio Clear Display/OuuncTtutb
3Kp ocuumnnorpad BbINOAHUT cOpoc cobpaHHbIX [AaHHbIX W  BbINOJHUT nepesanyck cbopa, w
CUHXPOHM3ALUMN.

17.5 Bbi6op TMNa MacwTabHoi ceTkn aucnsen
Onsa Bbibopa Tuna ceTkn Heob6xoamMmo:
1. HaxaTtb kHonky Display/Persist nns nepexona B MeHO HacTpPOeK 3KpaHa.
2. Haxatb kHonky ynpasneHus meHio Next Page/Cnepn. Ctp ansa nepexoga Ha CAeayroLyro
CTPaHULY MEHH.
3. HaxaTb kHonky ynpaBneHunss MeHo Grid/CeTka, BblOpaTb TWUM CETKM C TMOMOLLbIO
YHUBEpCasbHOro nepekato4vaTens.
Ha Bbl6bOp AOCTYMHbI 3 BapuMaHT CETKU:

lMokasbiBaeTCsa nosHasa peweTka — ocn X U Y No KaXXaoMy AeNneHUo
(pa3mepHoCTb 12x8).

MNMokasbiBaeTCsa TONbKO LeHTpasnabHble ocn X 1 Y (pa3MepHoOCTb 2X2).

lMoka3blBaeTCsa TONIbKO BHELUHSAS paMKa.

17.6 HacTpoiika YypOBHSI UHTEHCUBHOCTU
Hwxe onncaH nopsaoK AeNCTBMI ANS HAaCTPOMKKU YPOBHA MHTEHCMBHOCTU CUrHana.

1. HaxxaTb kHonky Display/Persist ana nepexona B MeEHIO HAaCTPOEK 3KpaHa.

2. HaxaTb kHonky ynpasneHuna meHio Next Page/Cnepa. CTp AN nepexoga Ha creaylowyo
CTpaHULUY MEHIO.

3. HaxaTe kHonky ynpaBneHumsa MeHio Intensity/fApkJlyya, BbibpaTb ypoBeHb
WHTEHCMBHOCTM  CUrHana C MNOMOLWbIO  YHMBEpPCasbHOro perynsatopa. YCTaHOBKa
MHTEHCMBHOCTK NpoucxoamT B AmanasoHax oT 0% po 100%, no ymMon4yaHUo YCTaHOBEHO
3Ha4veHue B 50%.

NMpuMmeyaHue: HaCTpOVIKa MHTEHCUBHOCTU CUIMHala NpunMeHMa TOJZIbKO K aHa/1IoroBblM KaHanawm,
Ha MaTeMaTnyeckmne " LI,VICprBbIe ocumnnnorpaMmmbl AaHHa4a HaCTpOVIKa HE BJ/INAET.

17.7 HacTpoiika ApKOCTU KOOPAUHATHOW CEeTKM
Huxe onmncaH NnopsaoK AeNCTBUIA AN HACTPOMKM YPOBHS MHTEHCUMBHOCTU CUrHana.

1. HaxaTtb kHonky Display/Persist 0na nepexona B MeH0 HaCTpoOEeK 3KpaHa.

2. HaxaTb kHonky ynpasneHuns mMeHio Next Page/Cnepa. CTp AN nepexoja Ha creayowyo
CTPaHULY MEHH.

3. HaxaTtb kHonky ynpaBneHus MeHio Brightness/SApkCeTtkn, Bbi6paTb ypoOBeHb SPKOCTU
KOOpPAWHATHON CETKM C MOMOLbIO YHMBEpPCANbHOro nepeksvaTens. YCTaHOBKa SpKOCTU
nponcxoanT B ananasoHax oT 0% o 100%, no yMon4yaHUIO YCTaHOBIEHO 3HaueHne B 20%.

17.8 HacTpoiika npo3payHOCTH
HacTpoka npo3payHOCTM MO3BOMASET 3a4aTb YPOBEHb MPO3pPayHOCTM  BCMbIBAOLWMX
MH(OPMALMOHHbBIX OKOH, OKHA KYPCOPHbIX N3MepeHWi, OKHa aBTOMaTUYECKNX N3MEPEHUI 1 4p.
Hwxe onncaH NopsaoK AENCTBUIM 19 HAaCTPOMKN YPOBHS NMPO3pavyHOCTU.
1. HaxaTtb kHonky Display/Persist ana nepexona B MeH0 HaCTpPOEK 3KpaHa.
2. HaxaTb kHonky ynpaBneHuna meHio Next Page/Cnep. CTp Ans nepexoga Ha creaylowyo
CTPaHULY MEHI.
3. HaxaTb KHONKy ynpasneHus MeHio Transparence/lMNpo3pavyHoOCTb, BbibpaTb ypoOBeHb
Npo3payHOCTM C MNOMOWbK YHUBEPCANbHOrO nepeknalvaTens. YCTaHOBKA SAPKOCTU
nponcxoauT B AnanasoHax oT 20% po 80%, no ymonyaHuo yCcTaHoBseHo 3HadveHne B 80%.

17.9 HacTpoiika ApKOCTM 3KpaHa
Hwxe onncaH NopsaoK AEUCTBUI 4S9 HAaCTPOMKKN SPKOCTU IKpaHa.
1. HaxaTtb kHonky Display/Persist ana nepexona B MeH0 HAaCTPOEK 3KpaHa.
2. HaxaTb kHonky ynpasneHuns mMeHio Next Page/Cnepn. CTp ana nepexoga Ha CneaytoLlyto
CTPaHULY MEHI.
3. HaxaTb kKHonky ynpasneHus MeHio LCD Light v BbibpaTbh TpebyeMblil ypoBEeHb SPKOCTU C
NOMOLLIbIO YHMBEPCANIbHOrO nepeksyaTtens
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18 3AMUCH / BbI3OB OCLUW/IJTIOFPAMM U NPOGUIIEN

Ocumnnorpadbl cepun AKUM-4125C / AKUM-4128C no3BONAKOT COXPaHATb BO BHYTPEHHIOKO

namMaTb UIn

Ha BHewHun USB Flash guck npodwunm HacTtpoek, ocuwmanorpammbl B ¢opmate CSV gns

o6paboTkn Ha MK, nsobpaxeHne (CHMMOK 3KpaHa) v 4p.

18.1 Tunbl coxpaHaeMbix pannos

. Setups/HacTporikm - coxpaHeHuss npoduna Nonb3oBaTENbCKUX HacTpoek. [pu

coxXpaHeHun npodunsa HacTpoek B namaTtu ocuwmnnorpada wnm Ha USB Flash pucke
co3aaetcsa dann ¢ pacwmpeHuem “*¥.XML"”. PaHee coxpaHeHHblie NpoduUInN HaCTPOEK MOryT
6bITb BbI3BaHbl U3 NaMATK 418 6bICTPOM HACTpPOWKK ocumninorpada.

. Waveform/OcumlnorpaMMa — COXpaHeHune ocuumnnorpaMMmbl 3aXxBa4eHHOro CMrHasia Ha

BHewHUN USB Flash anck c pacwupennamum “*.REF”, "*.BIN”, “*.DAT".

. Picture/N306pa>xeHne - coxpaHeHMe CHMMKa 3KpaHa Ha BHewHun USB Flash aguck ¢

pacwupenmamu “*.BMP”, “*.,JPG"”,"*.PNG”. CoxpaHeHHbIli dain mn3obpaxxeHus MoxeT
6bITb OTKPbIT HA NEepCOoHasIbHOM KOMMbIOTEpPE.

. CSV - coxpaHeHMne MaccuBa AaHHbIX 3aXBa4yeHHOW OCUMANOrpaMMbl Ha BHewHUn USB Flash

OVNCK C pacwupeHueMm "*.CSV”. CSV dann MoOXeT coaepxaTb NapaMeTpbl 3aXBauyeHHOro
CUrHana, Ansi COXpaHeHUs AaHHbIX NapaMeTpoB HeobXoAMMO Ha)XaTb KHOMKY ynpaBieHus
MeHo Param Save/Bcnom[aHHble - On/Bk.

18.2 Ucnonb3oBaHue BHYTPEeHHEW NaMATH

Bo BHYTPEHHIO NamMsaTb MOryT BbITb COXpaHeHbl TOAbKO npodunm HacTpoek npubopa.
Huxxe onncaH Nopsaok AeNCTBUI AN COXpPaHEeHMs HacTpoek npubopa.

1.

BbINoNHMTL HacTponky ocuwusiorpada ansg crabmnbHoOro otobpa)eHms BXOAHOro CUrHana.
[anee caenaHHbIN HACTPOMKM MOXHO COXPaHWUTb B NpOduUib HacTpoek.

2. HaxaTtb oaHoBpeMeHHo kHonku Shift u Cursors ona nepexoaa B MeHto 3anuncb/Bbi30B.
3.
4. HaxxaTb KHOMKY ynpasneHns meHio Type/Tun, yHMBepcasibHbIM nepekstoyaTtenem BbibpaTb

Ha)xaTb KHOMKY ynpaBsieHns MeHio Save/CoxXpaHUTb.

TN coxpaHsiemoro canna Setups/HacTponkm.

. HaxaTtb kHonky ynpasneHus MeHtio Press to Save ans Bbibopa MecTa xpaHeHus danna

HaCTpoeK.

HeobXoANMMOCTU 3arpy3unTb paHee COXpPaHEHHbIN Npodub HAaCTpoeK, HeobxoaMMO:

. HaxaTb kHonky Recall/BbI30B 4515 nepexosa B MeHto Bbi3oBa dhainos.
. HaxaTb kHOMKy ynpasneHusi MeHio Type/Tuvn, yHMBEpCcanbHbIM NepektoyaTtenem BbibpaThb

TMn cdarina Setups/HacTpoiku.

. HaxaTte kHonky ynpasneHuss meHio Press to Recall gns Bbibopa mecTa, roe xpaHuTcs

¢dann HacTtpoek. CoxpaHeHHbI npodunb HacTpoek 6yaeT Bbi3BaH M3 NaMsATM, Ha dKpaHe
oTobpasntcsa BcnsbiBatowee coobueHme - Recalled file successfully!

MpuMmeuvaHue: nNpu coxpaHeHnn NpodPuns HaCTPOEK B AYENKY NAMATU, 3aHATYO ApyruMm dainiom,
cTapbii hann byget yaaneH v 3amelleH HoBbIM hansiom.

88



18.3 Vcnonb3oBaHUe BHELWWHEW NaMAaATH
Mepen ncnonb3oBaHUs YHKLMW COXpaHeHUs M Bbi3oBa (ainoB Ha BHewHeM USB Flash agucke,
Heobxogmmo yb6eanTcsa, YTO BHEWHWM [UCK MNoaKAK4YeH K pasbemMy USB Ha nepegHen naHenwm
ocumnnorpada.
DyHKUMA 3annucu AOCTynHa Ansa Bcex Tunos dannos, GyHKUMUS Bbi30Ba He AOCTyNHa Ans ¢gannos
N306paxeHne n CSV.
Ansa coxpaHeHunsa dannos Ha BHewHui USB Flash anck HeobxoamMo:
1. HaxaTb ogHoBpeMeHHO kHonku Shift n Cursors ana nepexona B MeHo 3anuck/Bbi3oB.
2. HaxxaTb KHOMKY ynpaBfeHns MeHio Save/3anuchb.
3. HaxaTb kKHONKy ynpaBneHus meHio Type/Tun, yHMBepcanbHbIM peryisTopoM BbibpaTb Tvn
dainna, KOTopbIi HEO6XOANMO COXPAHUTD.
4. HaxxaTb KHOMKY ynpasseHus MeHio Press to Save, nocne 4yero oTkpoeTcs dannosas
cuctema BHewHero USB Flash agucka.

SIGLENT [figidiM:500us/ Delay:113us f = 18.1234kHz [t}
Time ID |Data LengthiD Parity ¥ Data NecKsur
U-diskO/0AJ
UP

SHS00001_Decode.csy

SHS00002_Decode.csy =

splg0001.sig -
b v Si )J0001.xml wl
m = e -~

Press to
Save
Puc. 18-1 NMNpumep dainoBoin cucrtembl USB gnucka

5. C nomoLwblo yHMBepcasbHOro nepeknyatensa sblbpaTb nanky Ans8 coxpaHeHus darna, ans
noAaTBepXAeHus Bblbopa HaXaTb Ha LEeHTpanbHyl 4YacTb YHMBEPCAsIbHOro nepeknawdarens.
®ann MoXeT 6bITb COXpaHEH KakK B KOPHEBOW KaTasor, Tak U B OTAENbHYIO Narnky.

6. Mocne BbI6Opa MecTa coxpaHeHUs dalina HaXaTb KHOMKY ynpasneHus MeHio New/HoBbi#.
Ha akpaHe oTobpa3uTcsa AmanoroBoe OKHO BBOAa WMMeHW daina. MNoapobHo npoueaypa
co3naHug nmeHn danna onncaHa B rnase 19 YnpasneHue USB auckom.
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g'dIM:500us/ Delay:113us f = 18.1234kHz [1111}
A 4

U-diskO/0AS

please input a valid file name
SHSOL

SHSOt
splg0 Name: SHS

0123 45 67 89

ABCDEFGHI JKLM

NOPQOQRMBTUVWXY Z

- CH1DC500mV/ S —
Curr 6.00Mpts

Puc. 18-2 [inanorosoe OKHO co3aaHua uMeHu cdaina

7. MNocne BBoga mMeHUsa danna HeobXxoaMMO HaxkaTb KHOMKY ynpasreHuss meHio Press to
Save an1s coxpaHeHusa danna.

Ha ocuwmnnorpad MoryT 6biTb 3arpyXxeHbl paHee coxpaHeHHble Ha USB Flash guck daiinbi
HaCcTpOeK M ONopHbIX ocuuanorpamMm. Ansa sbi3oBa danna Heobxoanmo:

1. HaxaTb ogHoBpeMeHHOo kHonkun Shift n Cursors ans nepexona B MeHto 3anncb/Bbi3oB.

2. HaxaTtb kHonKy ynpasneHus meHio Recall/Bbi30B.

3. HaxaTb KHOMKy ynpaBneHus meHo Type/Tun, yHMBepcanbHbIM nepekntoyaTesieM BbibpaTtb
T™Mn ¢arna, KoTopbii He06X0AMMO BbI3BaTb.

4. HaxxaTb KHOMKY ynpasseHus MeHio Press to Save, nocne uyero oTkpoetcs dannobas
cuctema.

5. C noMowblo YHMBEpPCA/bHOIO nepekyartens BblbpaTb Heob6xoaMMbIN dalin, 3aTeEM HaXaTb
KHOMKyY ynpasneHus meHio Press to Recall gns Bbi3oBa BbibpaHHoro darina.
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19 YNPABJIEHUE USB INCKOM

B paHHOM pasgene onucaHbl Npoueaypbl CO34aHWUSA HOBbIX Nanok u darnos Ha BHewHeMm USB
Flash aucke, a Takxe 3arpy3ka dannos B ocumnnorpad.

19.1 Co3paaHue HOBOM nanku unm danna

OnucaHHbIM ganee NopsaoK AeNCTBUIA AeACTBUTENEH ToNbKo npu paboTte ¢ BHewHUMM USB Flash
anckoMm. Ocuwmnnorpadbl cepuin  AKUM-4125C / AKWUM-4128C noapepxvmBatoT TONMbKO JIaTUHCKOE
HanMeHoBaHMe nanok M dannos, Npu Hanmuum Ha USB gucke nanok mnm danaoB C KNPUIJTMYECKUMU
wpundTaMmn, Ha3BaHMS MOryT oTobpaXxaTbCsi HE KOPPEKTHO.

Hwuxe onncaHa npouenypa BBoAa MMeHu danna/nanku.

1.
2.
3.

N =

N =

Ul b

HaxaTb ogHoBpemMeHHo kHonku Shift n Cursors ansa nepexona B MeHo 3anuck/Bbi30B.
Ha)xaTb KHOMKY yrnpaBneHus MeHio Save/3anucob.

HaxaTb kKHOMKy ynpaBneHus MeHto Press to Save ans nepexoga B alisioByl0 CUCTEMY
BHewHero USB Flash gucka.

HaxaTb kHoMKy ynpaBneHuss meHto New/HoBbIW a1 cO34aHMUs HOBOW Manku UM HOBOIMO
danna. OTobpasutcsa AmanoroBoe OKHO BBoga uMeHu danna/nankui. OnanoroBoe OKHO
COCTOMT U3 ABYX YacTei: nosie BBoAa MMEHM M BUPTyasibHasa KiaBuaTypa.

Name Input Area Keyboard Area

Please input a valid file name

> 1000X_TEST

012 3 45 6 7 89

A BCDEFGH J KL M

NOPQRGSITUVWXY Z

Puc. 19-1 inanorosoe OKHO BBOAa MUMEHMU

. Ans ypaneHus BBeAEHHbIX CUMBOJIOB CfeBa OT Kypcopa HaXaTb KHOMKY YrMpaBieHus

Backspace.

19.2 YpaneHue cdaiisia nam nankum

. HaxaTb ogHoBpemeHHo kHonku Shift n Cursors gns nepexona B MeHio 3annch/Bbi3oB.
. HaxaTb KHOMKy ynpaBsieHus MeHtio Save/3anuchb.
. HaxaTb kHOMKy ynpaBneHus meHio Press to Save vnu Press to Recall ans nepexopa B

dannoByto cuctemy BHelwHero USB Flash gucka.

. BoibpaTb dann nam nanky, KOTOpyl HeobxoAMMO yAanuTb C MOMOLbIO YHUBEpPCasibHOro

nepekn4vartens.

. HaxaTtb kHonky ynpasneHus meHio Delete/Ypanutb ans yaganeHmna danna/nanku.

19.3 NepenmeHoBaHue aisa uan nankm

. HaxaTb oaHoBpeMeHHO kHonku Shift n Cursors gna nepexoga B MeHto 3anucb/BbI30B.
. HaxaTb KHOMKy ynpaBneHus MeHio Save/3anuchb.
. HaxaTb kHonKy ynpaBneHus meHio Press to Save vnu Press to Recall ans nepexopa B

dannoByto cuctemy BHewHero USB Flash gucka

. BeibpaTb dann nnn nanky nma KotTopor Heob6xXxoaANMO U3MEHUTD.
. HaxaTtb kHonky ynpasneHus MeHio Rename/lMepenMeHoBaTb, 3aTEM BBECTU HOBOE UMS

cbaﬁna Mnn nankny € NoOMOLWbO ANMasioroBoro okHa Beoja MMeEHMU.
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20 CUCTEMHBIE HACTPOMNKMU
CucremHoe MeHo (YTUJIUTbI) nos3BonsieT BbIMNOJHUTb CUCTEMHbIE HACTPOMKKW, TaK Kak:
aBToMaTuyeckas kanmbpoBka, BbIbop s3blka MHTepdelica, HacTpokKa gata/BpemMsi, ynpaBleHMe pPeXnMoM
[OMYyCKOBOrO KOHTPONS, HacTpoika nopTtos Y v ap.
Ons  pgoctyna K CUCTEMHbIM  HacTporkam ocumnnorpada HeobxoauMMO HaxaTb KHOMKY
Utility /YTnnnTbl Ha nepeaHen naHenu npubopa.

20.1 UHdopmMauma o ctaTyce CUCTEMBbI

1. Haxatb kHonky Utility/YTununTtel Ha nepegHen naHenn npubopa.

2. HaxaTb KHOMKy ynpaBneHus MeHi System Status/Cratyc ans otobpaxeHus
MHpopMaunmm o crtatyce cucteMmbl. OKHO WHpOpMauMM 0 CTaTyCce CUCTeMbl OTobpaxkaeT
cneaymwouyto nHpopmaumto:

e Startup Times/UYncno 3anyckoB - oTobpaxaeT obllee 4UCIO BKIAKYEHUN
ocumnnorpadga c MOMeHTa NpoM3BoACTBa npubopa.

e Software Version/Bepcusa MO - oTtobpaxaeT TeKywyl BEPCUIO MNPOrpaMMHOro
obecneyeHuns (NpowmnBkK) ocumnnnorpada.

e Uboot-0OS Version - otobpaxaeT Tekyuwyto Bepcmio Uboot-OS ocumnnorpada.

e Fpga Version/ FPGA Bepcusa - otobpaxaet Bepcuto FPGA/MNNNC ocunnnorpada.

e Hardware Version/AnnapatHas Bepcusi - oOTobOpa)xaeT anmnapaTHyl BepCUto
ocumnnorpada.

e Product Type/Tun ocuumnnorpacga - otobpaxaer wuHdopMauumo o0 Moaenmn
ocuunnorpada.

e Serial NO./CepuitHbiit N2 - oTo6paxaeT cepuiiHbIn HoMep npubopa.
BO3BpaTa B OCHOBHOE MEHI0 Ha)aTb KHOoMKy F5 Ha nepeaHen naHenu npubopa.

Startup Times:
212
Software Version:
11.7
Uboot-OS Version:
1.1
FPGA Version:
1-07-20
Hardware Version:
00-01
Product Type:
SHS820X

Serial No.;

Press 'F5' key to exit.

Puc. 20-1 HdopmMmaymsa o cTtatyce CUCTEMbI

20.2 ABTOMaTHN4Yeckas KanmbpoBka
MporpaMmma aBTOMaTU4yeckon KannbpoBKM MO3BOASET ONTUMU3MpOBaTb pabodee cocTosiHUE
npuéopa n A06GUTLCA MaKCUMasbHO TOYHbLIX pe3ynbTaTOB M3MEepeHun. ABTOMATUUYECKYyl KanumbpoBKy
peKkoOMeHAYEeTCS BbIMOAHATbL NOCAe AOAroro Npocros npubopa 6e3 BKAKOYEHUSA, @ TakXKe MNpu U3MEHEHUU
TemnepaTypbl OKpyXxatowen cpeabl Ha 5°C. [lepea npoBeseHMe aBTOMATUYECKON KannbpoBKM
pekoMeHAayeTcs nporpeTb npmbop B TeyeHnn 30 MUHYT.
Hwxe onucaH NopsaoK AEACTBMI NO BbINOMHEHUIO Npoueaypbl aBTOMaTUYECKON KannbpoBKu.
1. OTknounTbL BCe NpobHMKM/kabenm oT BXoAoB ocuuanorpada.
2. Haxatb kHonky Utility/YTunutbl Ha nepeaHen naHenu npubopa.
3. HaxaTb kHonKy ynpaBneHusas MmeHio Do Self Cal/kanubpoBka. Ha skpaHe npwubopa
oT06pasnTCcs BCnabiBaloLee OKHO.
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) M:500us/ Delay:0.00s f < 10Hz [111}

k. 4 2021-07-30 17:59:12

Puc. 20-2 OkHO pyHKLMM aBTOMAaTUUECKON KaIMbpoBKHM
4. Ana 3anycka npoueaypbl aBTOMaTUYeCKOW KannbpoBkn HeobxoanmMo HaxaTb kKHonky F5 Ha
nepeaHen naHenu npubopa.
. [JoxanTecb OKOHYaHNSA KannbpoBKMy.
. Mocne okoOHYaHMA npoueaypbl KanubpoBkM Ha 3KpaHe npubopa oTob6pasuTcs
BCMNJ/IbIBalOLLLEE OKHO.

o

Press Run/Stop key to exit

20.3 Bkn/BblK/1 3BYKOBOIro CONnpoBOXXAEHUSA
B ocuumnnorpadax cepuii AKUM-4125C / AKWUM-4128C npepycMoTpeHa QyHKUMA 3BYKOBOrO
COMPOBOXAEHUSA HaXaTus KHOMOK. [pn BKAOYEHUU AAHHOMW (PYHKUWMUK, HaxaTue KHoMnok npubopa byaer
COMPOBOXAATLCSA 3BYKOBbIM CUTHAOM.
Ons BKAKOYEHNS NNU OTKIOUEHUS 3BYKOBOIMO CONMPOBOXAEHUS HaXaTus KHOMOK Heob6xoaMMo:
1. HaxaTtb kHonky Utility/YTunuTtbel Ha nepeaHen naHenu npubopa.

2. HaxaTb ¢YyHKUMOHaNbHYIO KHOMKy Sound/3ByK. 3Ha4ok ﬂ O3Ha4yaeT 4TO 3BYK
BKJIOUEH, 3Ha40oK O3Ha4aeT 4YTO 3BYK BbIK/OYEH.

20.4 Bbi60op fAA3blKa NOJZIb30BaTE/IbCKOro nHTepdeica
NHTepdelic ocunnnorpados cepuint AKUM-4125C / AKNTM-4128C aBngeTcs MyNbTUA3bIYHBIM.
Onsa Bblbopa s3blka NOMb30BaTENbCKOro MHTEpderca Heobxoanmo:
1. HaxaTtb kHonky Utility/YTunnrtel Ha nepeaHer naHenu npubopa.
2. HaxaTb KHOMKY ynpasneHus MeHio Language/f3bik, BblbpaTb #A3blKk MHTepdeinca
NOMOLLbIO YHMBeEpCanbHOro nepekatoyvaTensd. Ona noaTeepxaeHus Bblbopa HaxaTb Ha
LeHTpasbHYI0 YacTb YHMBEPCASIbHOIO nepeknyaTtens.

20.5 O6HOBNEHME NPOLUNBKU
Mpowwueka ocuunnorpacdoB cepuin AKUM-4125C / AKWUM-4128C ™MoxeT 6biTb obHOBNEHa C
rnomMouwbio BHelwHero USB-HakonuTens.
0na obHOBNEHMSA NpOWMBKM HEOHXOAMMO:
1. BctaButb BHewHuii USB-HakonuTenb c dannom npowmBkn B pasbeMm USB Ha 6okoBon
naHenu ocuwnnnorpada.
2. HaxaTtb kHonky Utility/YTununTtbl Ha nepegHeli naHenn npubopa.
3. HaxaTtb kHonky ynpasneHus MeHio Next Page/Cnea Ctp, 4ns nepexoda Ha TpPeTbiO
CTPaHULY MEHH0.
4. HaxaTb KHOMKy ynpasneHuss meHio Firmware/NO ans nepexona B (aisioByrd cuUcCTemy
BHewHero USB-HakonuTtens.
5. Nicnonb3ysa yHuBepcasbHblIA nepeknyaTensb BblbpaTbh daiin obHOBMEHUA C paclnMpeHueM
«. ADS».
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. HaxaTb kHonky ynpasneHus meHio Press to Update ansa 3anycka npouecca obHoBneHus

NpoWwnBKN. O6HoBeHMe 3aHMMaET 0KOoJo 4 MUHYT.

. Bo Bpems npouecca obHOBAEHUS He OTKOYanTe ocumnnorpad, nHade npmbop MOXeT bbITb

NoBpeXAeH N 3anyCTUTb ero cHoBa 6yaeT HEBO3MOXHO.
Mocne 3aBepweHMs npouecca OO6HOBNEHMS Ha 3KpaHe nosiBUTCSA Haanuck «Firmware
decompressed. Please restart and wait...».

. Nepe3arpysute ocunnnorpad, YTobbl 3aBEPLLNTL NPOLECC 06HOBNEHUS NPOLLUNBKW.

20.6 CamoTecTupoBaHume

Ocuunnnorpadel cepuinn  AKUM-4125C / AKWUM-4128C  umMeT BCTPOEHHYKO  dYHKUUSA
CaMOCTOAAITENIbHOIO0 TecTupoBaHua paboTtocnocobHOCTM KkNnasBuaTypbl npubopa, 3KpaHa W OpPraHoB

MHOAWKauunn.

Ona pocrtyna K (bYHKLI,I/II/I CaMOTEeECTUPOBaHUA HeobxoanMo:

1.
2.

5.
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HaxaTb kHonky Utility/YTunuTtbl Ha nepeaHein naHenu npubopa.
[JBaxabl HaxaTb KHoMKy ynpaeBneHus MmeHio Next Page/Cnep Crp, aAns nepexoga Ha
TPeTblo CTPAHULYY MEHIO.

3. HaxaTb kHonky ynpasneHus Do Self Test/TectnpoBaHue.
4.

HaxaTb KHOMKy ynpasieHus MeHio Screen Test/Tect 3kpaHa. TectupoBaHue XKU.
[Mocne HaxaTusd Ha KHOMKY <«TecT 3KpaHa» nocrnefoBaTeNbHOE HaXaTuu Ha KHorky F5
npMBOAUT K rMnpoBepke cMeHbl uBeta XKW ¢ nocnepoBaTenbHOCTM KpacCHbIN-3eNeHbIN-
cnHnii. HaxaTtme Ha kHonky RUN/STOP/Myck/Cton npuBoAUT K BbIXo4y U3
TeCTUPOBaHMS.

Press 'F&' key to continue,press 'RuniStop’ key to exit

Puc. 20-3 TecT 3KkpaHa

HaxaTb KHoOMKy ynpaBneHns MeHio Keyboard Test/Tect KnaBuw. TecTnpoBaHue

KnaesmaTypbl. [locne HaxaTus Ha KHOMKY «TecT KNaBuW» Ha 3KpaHe MNOSBASETCS Cxema

pacnosioXeHns KHOMOK.

» BpalleHne yHuBepcanbHOro nepeksoyaTenids WU3MEeHseT YKas3aHHOe Ha 3KpaHe
3HayeHue. [lloBepHUTe Haneso, 4YTObObl yBENUUYUTb 3HadeHuWe; MOBEpHUTE Hanpaso,
yTobbl YMEHbWUTb. HaXxMuTe Ha UeHTPasbHYKD 4acTb MepeknoyaTtens, 4Tobbl
YCTaHOBUTb 3HadeHue pasHoe 0.

» HaxaTtmne noboli KHOMKKU M3MeHseT €€ uBeT Ha CUHUW. [TOBTOpPHOE Ha)aTue KHOMKU
MeHsieT uBeT obpaTHO Ha cepbii. MpoTecTupymnTe BCE KHOMKM B C/ly4allHOM nopsiake.
TpexkpaTHoe Haxatue Ha kHonky RUN/STOP/Myck/Cton npuMBOAUT K BbIXO4Y W3
TEeCTMPOBaHMS.



Press 'RuniStop' key three times to exit

Puc. 20-4 TecTt Kknasuu
6. HaxaTtb kHonKy ynpasneHusa MeHtio LED Test/Tect CUL. lNocne HaxaTus Ha KHOMKy «TecTt
CUO>» Ha aKpaHe NosABNASAEeTCA CXeMa pacrnosioXeHus KHOMok. lMocnefoBaTesibHOE HaXaTue
Ha KHonky F5 npumBoAMT K MNOOYepefHOMY CBEYEHMIO KHOMOK Ha KiasuaTtype W
3epkanibHOMy oTobpaxeHuto Ha XXKW. B KOHe4YHOM uTore Bce KHOMKM 6yayT nMoaCBEYEHbI.
HaxaTtne Ha kHonky RUN/STOP/Myck/Cton NnpMBOAUT K BbIXOAY U3 TECTUPOBAHUS.

Press 'F5' key to continue press 'RuniStop’ key to exit
Puc. 20-5 Tect CU




20.7 HacTpoiikun XpaHUTena sKpaHa

Korga ocumnnorpad HaxoAUTCAd B HE aKTUBHOM COCTOSIHMM YCTaHOBJIEHHOe BpeMs (He
HaXXMMalTCs KHOMKKU), TO MpUBop NEepexoauT B PEeXMM 3SKOHOMWUWU 3SNIEKTPO3HEPruu, 3KpaH npubopa
oTK/toYaeTcs. Ons Bbibopa BpEMEHU BKITIOYEHUS XPAHUTENSA 3KpaHa HeobxoamMMmo:

1.
2.

3.

HaxaTb kHonky Utility/YTnnuTbl Ha nepegHen naHenu npmubopa.

[JBaxabl HaxaTb KHoMKy ynpaBneHus meHio Next Page/Cnep Crp, aAns nepexoga Ha
TPETbIO CTPAHULY MEHIO.

HaxaTb KHOMKY ynpaBieHns MeHlo Screen Saver/3acraBka. /icnonb3ysa yHMBepcanbHbIN
nepekntoyaTesib BblbpaTb 3HaYeHMEe BpeEMEHW U3 BbiNagatowero cnucka: 1 MmuH, 5 muH, 10
MuH, 30 MMH, 1 yac, BbIK/.

. Ans BKAKOYEHUS 3KpaHa HeobxoamMo HaxaTb byl KHOMKY Ha MnepeaHen naHenm

npubopa.

20.8 HacTtpoiika gatbl/BpeMeHM

Ocuwmnnorpadsbl cepuin AKNM-4125C / AKUIM-4128C noaaep>XmBatoT HAaCTPOWKY AaTbl U BPEMEHMN.
Mocne nepesarpysku npmbopa Heobxo0AMMO NepeyCcTaHOBUTbL BPEMSI CUCTEMBI.
[ns HacTpolKu AaTbl U BpEMEHN HeobxoamMMo:
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1.
2.

3.

HaxaTb kHonky Utility/YTunnuTbl Ha nepegHen naHenu npubopa.

[Baxkabl Ha)xaTb KHOMKy ynpaeneHus MeHio Next Page/Cnep Crtp, ans nepexoga Ha
TPEeTbo CTPaHULY MEHIO.

HaxaTb KHomnky ynpasneHus meHio Display, 3atem BbibpaTb On ansa otobpaxeHus gatbl U
BpEMEHMN.

SIGLENT[Tigidim:2.00usi Delay:0.00s f = 110.000kHz [1111}
| b 2021-07-30 18:49:20

Date Time : | Display :
2021/07/30 | _18/4g/5g | T'Me Zone On Confirm

Puc. 20-6 UHTtepdeiic meHio flata/Bpema
. HaxaTtb kHonky ynpasneHns meHio Date/Time, 4yTobbl BOMTKM B MEHK HACTpPOEK AaTbl W
BpeEMeEHU.
HaxaTb KHOMKY ynpaBneHus MeHio Date, yHumBepcanbHbiM nepekntodaTeneM BblbpaTb
rog/mecsu/neHb v BoibpaTth TpebyeMmoe 3HaueHme.
HacTponka BpeMeHU NpoM3BOANTCS aHAIOrMYHO.

ate Time

Confirm

Time Zone Display
On

2021/08/18 || 22/29/34
Puc. 20-7 MeH10 HacTpoiku [lata/Bpems



20.9 YcTaHOBKaA 4acoBOIro nosca
[ns ycTaHOBKM 4aCOBOro nosica HeobxoamMmo:

1. Haxatb KHOMKYy ynpassieHns MeHio Time Zone 459 BXo4a B MEHK YCTaHOBKW 4acCOBOro

nosica n BbI30Ba BCMJIbIBAOLLEr0 OKHA CO CMMCKOM MOSICOB.

2. BboibpaTtb Tpebyemblii HacoBOM NOSIC, UCMOb3YS YHUBEPCAbHbLIA NepeKkvaTens.

3. HaxaTb kHoMnKy ynpasneHus MmeHto Confirm gns noarsepxxaeHus sbibopa.
SIGLENT M:2.00us! Delay:0.00s f = 110.000kHz [1111}

e 20210731 02:51:17

Asia/Shanghai

bilisi

/Tehran

Sa 1.00GSals
Curr 24.0kpts

Puc. 20-8 MeHI0 HaCTPOMKM HACOBOro Nnosica
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21 NOUCK

B ocumnnorpadgax cepuin AKUM-4125C / AKNM-4128C131/2A peanun3oBaHa (yHKUMS NOUCKa
CobbITU B CUrHase No 3afdaHHbIM YC/0BUSM. YCTAHOBKW YCNOBMW AnAs MNoucka cobbitnii MoryT 6bITb
CBSiI3aHbl CO CXeMOW CMHXpOHM3aumm. Kaxpgoe cobbiTve, yaoBneTBOpsiOWEe YCNOBUAM MOMUCKA,
MapKUPYETCS YEpPHbIM TPEYrosibHMKOM B BEpPXHEN 4acTu sKkpaHa. B pexumax YT unm ROLL (camonwuceun),
ecnn cbop MHpOpPMaUUN OCTAHOBJIEH, MAaKCMMasibHO BO3MOXHOE 4YMCI0 cobbITMIA ANna perncrpaumn paBHO
600. B pexume ROLL (camonuceu), ecnun cb6op MHbOpMaUUN 3anyLLeEH, MaKCMManbHO BO3MOXHOE 4YMUCNO
CobbITU AN perncTpaumm He orpaHMYEeHo.

21.1 Hactpoika noucka
[ns HacTpolkn pexuMa nomcka Heob6xoammo:

1. HaxaTtb ogHoBpeMeHHO kHonku Shift n Scope Ha nepegHelrn naHenu npubopa, 4TO6BI
BOWTM B MEHIO Nnoucka.

2. HaxaTb knasuwy ynpaBreHus MeHio Mode; ncnonb3ys yHUBEpCasnbHbIM NepekstodaTesb
BblbpaTb Tpebyembin pexmm noucka: Edge/®ponT, Slope/CkopocTtb, Pulse/Umnynbc,
Interval/HTepBan, Runt/PaHT.

SIGLENT [TfigidiM: 10.0us/ Delay:0.00s f = 110.000kHz [1111}
Yy | ¥ A\ A 4 A ‘

2021-07-30 02:58:30

Setting Copy Setting | Thresholds

Puc. 21-1 MeHio Nouck
3. HaxaTb KHOMKy ynpaBneHus MmeHto Setting ans Bxoga B MeHO HacTpoek. MeHK HacTpoek
3aBUCUT OT BbI6paHHOro ycnosus nomcka. Kpatkoe onmMcaHme npuBegeHO HUXeE.

Pe>xuM noucka OnucaHMe MeHI0 HacCTpoekK
Edge/®PpoHT MonoxutenbHbin  dpoHT (Rising), oTpuuaTenbHbll  QPOHT
(Falling) wnun nwo6oii @ppoHT (Either)
Slope/CkopocTtb MonoxutenbHbln @poHT (Rising) wan oTpuuaTenbHbln QPOHT
(Falling).
Ycnosue noucka (Limit Range): <=; >=; [--,--]; --][--.
Pulse/UMnynbc MonspHoctb (Polarity): nonoxutenbHas (Positive) wnan

oTpuuatencHasa (Negative).
Ycnosue noucka (Limit Range): <=; >=; [--,--]; --][--.

Interval/WHTepBan MonoxutenbHbln @poHT (Rising) wan oTpuuaTenbHbln QPOHT

(Falling).
Ycnosue noucka (Limit Range): <=; >=; [--,--]; --][--.
Runt/PaHT MonspHocte  (Polarity): nonoxutenoHaa (Positive) unu

oTpuuatencHasa (Negative).
Ycnosue noucka (Limit Range): <=; >=; [--,--]; --][--.

4., HaxxaTb KHOMKY ynpassieHnss meHtio Copy Setting n1a nepexona B MEHIO KOMMPOBaHUSA
HacTpoeK.
» Copy from Trig: KonupoBaHMe HaACTpoeK CXeMbl CUMHXPOHM3aUMM B HACTPOMKM
yC/l0BMI noucka.
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> Copy to Trig:
CUHXPOHU3ALMMN.

» Cancel Copy: oTMeHa KONMpOBaHUS HaCTpPOeK.
21.2 Pe3ynbTtaT NOUcCKa
Mpu akTuBHoOM cbHbope wuHdopmaumm Hagnuce <«EVENT NUM: 7» nokasbiBaeT obuiee 4ucrio
cobbITni.

SIGLENT [THig@im:5.00us! Delay:0.00s
\ \ v v A

KOMMpoBaHMe HACTpPOEK YCHOBMVI nMoncCka B HaCTDOVIKM CXEMbl

f = 110.000kHz 1111}

2021-07-30 03:00:26

Event Num :7

Setting Copy Setting | Thresholds

Puc. 21-2 NMNouck npu akTMBHOM c6ope nHdopmauumn

Korga c6bop wHdopmauum octaHoBneH, Haannce «EVENT NUM: 4/7» nokasblBaeT WHAEKC
TeKyLero cobbiTnsa/obwee KoNNMYecTso CobbITU. Tekyllee cobbiTne — Ganxanwee K LeHT

DY 3KpaHa.
SIGLENT B :5.00us! Delay:0.00s f=110.000kHz “
'_v—'v‘ . .
v w .4 2021-07-30 03:00:43
//\ /\ !/\ a/
[ { f \ ; | i f \ \ |
| | { \ f \ | \ | [ ‘ (
," \ vr \ " R { :‘ ’v‘ \ vl’ \ ‘I’
D l. . ‘ fl \ : ',t / \ f \ Lo d
| \ ."l \ | \ f \ i “ f \ li
Jl | [ \ | \: ,). \l [" l‘ ; ‘Ii |
/ \ f \ | \ J- { f \ { { f
VERVIRIVIEN ¥ \\/ E\/}

Event Num : 4/7

Copy Setting || Thresholds
Puc. 21-3 NMNouck npu ocTaHOBJIEHHOM c6ope nHcpopmaunm
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22 HABUTAUNKA
B ocunnnorpadax cepun AKUM-4125C / AKNM-4128C poctynHa GyHKUMS HaBuraumm no ogHoOMy
n3 Tpex BO3MOXHbIX Tunos: Search Event/MNMo Co6biTnio, Time/MNo BpemeHn, History Frame/MNo
Kaapy Uctopum.

22.1 Hasurauus no BpemeHu
1. HaxaTtb ogHoBpeMeHHO knasuwum Shift 1 Recorder Ha nepegHei naHenn npubopa Ansd
AOCTYyNa B MEHI pexuM HaBurauuu.
. HaxaTtb kHoMKy ynpaBneHus meHto Type/Tun, 3atem BbibpaTe Time/Bpems.
. JocTtynHo aBa TMna HaBurauum rno BpemeHu:
> HaxaTb KkHOnKy ynpasneHuns MeHio Time/Bpemsi, 3ateMm, Bpawas YyHMBEpPCaNbHbIN

rnepekst4yartens, BblbpaTb Tpebyemoe 3HauyeHue BpemeHu. JIMbo HaxaTb Ha
LEeHTpPa/NbHY 4YacCTb YHMBEPCANbHOIO MnepekayaTesis W  BBECTM KOHKpPETHoe
3Ha4yeHue C NOMOLLbIO BUPTYasibHOM KaBuaTypbl.

> Wcnonb3oBaTb KHOMKW YMNPaBiE€HUS MEHH AN BOCNpOuM3BeAEeHUs Hasajg,
OCT@QHOBKM MWW BOCMNPOM3BEAEHMS BMNepes BO BpeMeHW. MHOrokpaTHOE Ha)aTtue
KHOMOK II 7 D N3MEHSIeT CKOPOCTb BOCMPOM3BEAEHUSA: MeASIeHHO, CpeaHe unu
6bicTpo.

W N

22.2 Hasurauusa no Kagpy Uctopum
®yHKLUMA HaBMraunm no Kagpy UCTOpumM AOCTYyMNHa TOMIbKO B aKTUBHOM pexume Uctopus.
1. HaxaTtb ogHoBpeMeHHO knasuwun Shift 1 Recorder Ha nepegHeit naHenu npubopa And
AOCTyNa B MEHIO pexuM HasBurauunm.
2. HaxaTb KHOMNKy ynpasneHus meHo Type/Tun, 3atem Bbibpath History Frame/Kaap.
3. HaxaTb kHonky ynpaBneHuss MeHio Frame Num/Yucno kapp., 3atem BbibpaTb Kagp
OL4HWM N3 BO3MOXHbIX CNOCO60B:
> Bpawas yHuBepcasnbHbIM nepeknoyaTens, Bbibpatb Tpebyembln kaap. JInbo HaxaTb
Ha LUeHTpaJibHYl0 4acTb YHMBEpPCasbHOrO nepekstoyaTenss M BBECTU KOHKpeTHoe
3Ha4YeHue C NoOMOLbIO BUPTYasibHOM KiaBuaTypbl.

» Wcnonb3oBaTb KHOMKW YyrnpaBfieHUs MeHIo Ana Bocnpoun3seaeHuda Hasaj,
OCTaHOBKW UK BOCNpoun3BeaeHUNA Bnepea.

22.3 Hasuraums no Co6biTuio
OyHKUMA HaBuraumm Mo cobbITUD AO0CTyNHa TOAbKO MpWM  aKTUBHOM pexume [lonck u
OoCTaHOB/IeHHOM cbope AaHHbIX.
1. Haxatb ogHoBpeMeHHO knasuwmn Shift 1 Recorder Ha nepegHer naHenu npubopa Ans
AOCTyNna B MEHIO peXuM HaBurauunu.
2. HaxaTtb kHONKy ynpasneHus meHio Type/Tvn, 3atem BbibpaTtb Search Event/Co6biTue.
3. BbibpaTb Kagp O4AHMM M3 BO3MOXHbIX CNOCO60B:

» HaxaTb KHonky ynpasneHus MeHio Event Num/4Yucno cob6biT., Bpawas
YHMBEpCanbHbIN Mepekntoyatens, BbibpaTh Tpebyemoe 3HaueHue. JIMbo HaxaTb Ha
LEeHTpanbHY 4YacCTb YHMBEPCANbHOrO nepeka4yaTensd W BBECTU KOHKpPETHoe
3Ha4yeHMe C NOMOLLbI BUPTYasibHOM KiaBuaTypbl.

» Wcnonb3oBaTb KHOMKU ynpaBieHNAaA MeHIo ana Bocnpoun3sengeHMa Hasaj,
OCTaHOBKW UM BOCNpon3BeaAeHUA Bnepea no cobbITuto.
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23 PEXXUM «MYJIbTUMETP>»
[aHHblli pa3aen PykoBoAacTBa Mo akcnnyaTauum (P3D) nocBslUleH OMUWCaHWIO nopsiika AelicTBUi
onepaTtopa npu paboTe ¢ Npu6OPOM B Ka4yecTBe My/IbTUMETPA - BbIGOPY PEXMMOB, YCTaHOBKE MpeaesioB U

cnoco6y 3M1eKTpONUTaHua nutaHuga. [lONHOCTbIO BCe AeTanu u 0COHEeHHOCTH 3KCnayataumMm — He
nepevyncnarTcA, a npnBoanTCA obwas nocneanoBaTeslbHOCTb MaHMHynFILlMVI n Heobxognmbie
pekoMeHaaunmn.

BHUMAHME:

[aHHbI Npubop, MMest B KOMMJIEKTE MOCTaBKW CETEBOW apanTtep, sSBNSETca nopTaTtuBHbIM CU u
npegHasHayYeH B OCHOBHOM A5 MOJIEBOr0 NPMMEHEHUS (BHE YCI0BUIA NUTaHusa ot cetn ~230B).

CeteBon apantep oTr AKUM-4125C/-4128C npeaHa3HayeH Ansa 3apsakum BHyTpeHHen AKB.

C uento obecneyeHUss HOPMUPYEMbIX TEXHUYECKUX XaPAKTEPUCTUMK B pexmMme <«MynbTUMeTp»
(pa3peLlLeHmne, NOrpeLwHoCcTM) cnegyeT UCnoab3oBaTh ocumaiorpad-mMmynbTMMeTp 6€3 ceTteBoro agantepa B
dyHKUMM NUTaHMsa npubopa OT MOMHOCTbIO 3apAXXEHHOW BHYTPEHHEN nepe3apsixaemon 6atapeu.

HaXXmMuTe KHONKY yrpasneHua meHto Meter ang Bxoaa B MeHIO My/ibTUMETpa.

oReference: 1.001V

03.999V

(1 X0 123 5 6V

Meter Relative Mode Range Measure

DCV On Manual (V; 6V Logger

Puc. 23-1 UHTepdodeiic perkuma MynbTumerTp

N2 OnucaHue N2 OnucaHue
1 AnanasoH n3MepeHmi 4 OTHOCUTENbHOE 3HaYeHne
2 AHanoroeag wkana 5 NHOANKATOp pexnMma M3MepeHuni
3 M3mMepsaeMoe 3Ha4YeHMne napaMeTpa 6 CnMBoN BbI6BpaHHOIo pexuMm MyabTUMeTpa

23.1 NamepeHune NOCTOAHHOro/nepemMeHHoro Hanpshxkeuus (DCV/ACV)
AN namepeHns NOCTOAHHOIO UM NEpeMeHHOro HanpsXeHus HeobxoanMo:
HaxaTb knasuwy Meter onsa Bxoda B peXuM MynbTUMETpaA.
HaxaTtb kHonky F1 n Bbibpatb Tpebyembiii pexunM nameperms: DCV nnm ACV.
MoacoeanHuTe nposoda K npubopy: KpacHbiM K rHe3ay V/Q/C, yepHbit K rHe3gy COM.
Mpn HeO06X0AMMOCTN BKNOUNTE/BbLIK/TIOUNTE PEXUM OTHOCUTENbHbLIX N3MEPEHUNA.
Boibepute Tpebyembliii pexum namepeHunii: Manual nan Auto. B pexxumMe Manual HaxmuTe
kHonky F4 Ans HacTpoMKWM AnanasoHa M3MEpeHWMr, UNU HaXMUTEe Ha LeHTpasibHYl 4acTb
YHUBEpcanbHOro nepekatodaTtens ans 6bICTporo naMeHeHns gmanasoHa.
CuunTariTe 3HaYEeHME HaMpsXEHUS.
. Haxxmnte knasnwy Run/Stop, 4Tob6bl npepBaTb usMepeHue. Npun 3TOM B N1€BOI BepxHeW
yacTu 3kpaHa oTobpasutcsa cratyc «HOLD». [na BO306HOBMNEHUS W3MepeHuli elle pas
HaXxXMuTe Ha Knasmwy Run/Stop.

uhwn e

No
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99.9mV 100.0mV

0 100 200 300 400 500 600mV 0 100 200 300 400 500 600mV
Meter Relative [ Mode 4] Measure Meter Relative Mode ] Measure
DCV Off | Auto(mV) | Logger ACY Off Auto(mV) | Logger

M3MepeHne NOCTOAHHOrO HarnpsXeHus M3MepeHne nepeMeHHOro HanpsxeHus

23.2 NUamepeHune conpoTuBIEHUs
Ons n3mepeHunsa conpoTmeneHns Heob6xoanmo:

1. HaxaTtb knasnwy Meter ana Bxona B pexum MybTUMeTpa.

2. HaxaTb kHonky F1 u BbibpaTb peXxunMm namepeHust conpoTmeieHns Res.

3. MoacoeanHuTe npoBoaa K npmubopy: KpacHbi K rHe3ay V/Q/C, uepHbii K rHesgy COM.

4. MNpn HeO06X0ANMMOCTN BKIOUNTE/BbLIK/TIOYNTE PEXNM OTHOCUTESIbHbLIX U3MEPEHUN.

5. BbibepuTte Tpebyembin pexum namepeHun: Manual vnn Auto. B pexxnme Manual Haxmnte
kHonky F4 ana HacTpoMKM Anana3oHa U3MEpPEHUN, UM HaXMUTE Ha LEHTPasibHYK 4acTb
YHMBEpCanbHOro nepeksalyaTens ana 6eiCTporo U3MeHeHus avManasoHa.

6. CunTtanTe 3HAYEHNE HaMPSHXKEHUS.

7. Haxmnte knasuwy Run/Stop, utobbl npepBaTbh M3MepeHue. [pu 3TOM B N1€BON BepxXHeW

yactm 3KpaHa oTobpa3utca cratyc «HOLD». [Ons BO306HOBNEHMS WM3MEPEHUI euwe pas

HaXMUTe Ha knasuwy Run/Stop.

2021-1201 17:16:39

Overload

0 10 20 30 40 50 60 MQ

Res. Off Manual 60MQ Logger
Puc. 23-2 NUaMmepeHue conpoTuBrieHns

Meter Relative ‘ Mode ’ Range Measure

23.3 TectTupoBaHue AMoanoB
Ona TectTupoBaHua anoaos Heo6XoAUMO:
1. HaxaTtb knasnwy Meter ang sxona B pexum MysibTUMeETpa.
2. Haxatb kHonky F1 n BbibpaTb pexum TecTupoBaHus amonos Diode.

3. NMopcoeanHnTe npoBoga K Npnbopy: KpacHbl kK rHe3gy V/Q/C, yepHbiin kK rHe3gy COM.
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0.102V

0 0.4 0.8 1.2 1.6 20V
‘ Meter | Measure
Diode | Logger

Puc. 23-3 TectupoBaHue guoaos

23.4 Npo3BOHKa LUenu
[Ons Nnpo3BOHKM uenn Heob6xoanmo:

1. HaxaTb knasuwy Meter ons Bxoga B pexuMm MynbTMMeTpa.

2. HaxaTtb kHonky F1 u BbibpaTtb pexunm npo3soHku uenu Continuity.

3. MNoacoeanHuTe nposoAda K npubopy: KpacHbir K rHe3ay V/Q/C, yepHbii kK rHe3gy COM.

4. Ecnu 3HadeHue U3MepeHHOoro conpotueneHns meHee 50 OM, Ha aKpaHe oTobpaxaeTcs 3TO
3Ha4yeHuMe N pasgaeTcs 3ByKOBOW CUrHar.

5. ECin  3HayeHne Wn3MepeHHOro conpoTtueBneHnss 6onee 50 OM, npoucxoauT TONbKO

oTobpaxkeHne 3TOoro 3Ha4YeHus Ha 3KEaHe nﬁm60ﬁa.

0.10)

| Measure
i Logger

Puc. 23-4 NMpo3BoHKa uenun

23.5 NaMepeHune eMKOCTHU
Onsa namepeHnsa eMKocTn HeobxoaMMo:
HaxkaTb knasuwy Meter ons Bxona B pexuM MybTUMeTpa.
HaxaTtb kHonky F1 n BbibpaTb pexum namepeHusa emkoctu Cap.
MoacoeanHuTe nposoda K npubopy: KpacHbir kK rHe3ay V/Q/C, yepHbii kK rHe3gy COM.
Mpn HeO06XO0AMMOCTUN BKNOUNTE/BbIK/TIOUNTE PEXNM OTHOCUTENIbHbLIX U3MEPEHUN.
CuntanTe 3Ha4YEHME EMKOCTM.

uhwnN e

46.5nF

0 100 200 300 400nF

Meter | Relative Measure
Cap. Off Logger

Puc. 23-5 N3MmepeHne eMKoCTHU
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23.6 'smepeHune NocTosiHHOro/nepemeHHoro toka (DCI/ACI)
Ocumnnorpadbl cepun AKNM-4125C / AKNM-4128C B pexumme «MynbTUMeETpP» MOryT U3MepsaTb
MOCTOSAHHbLIA WM MEepeMEeHHbIN TOK C MoMoLblo aganTteposB: o 600 MA - agantep SCD600MA, go 10 A -
apantep SCD10A.

SCD10A SCD600MA

2 10A | SCD600MA

10sec MAX VAN

10A FUSED MAX
B800mA FUSED

NS namepeHns NOCTOSAHHOIro MM NEpeMeHHOro HanpsiXXeHns Heob6xoanMmo:
1. HaxaTtb knasmwy Meter ons Bxona B pexum MynbTUMeETpa.

2. HaxaTtb kHonky F1 u BbibpaTb Tpebyembii pexunm namepenmsa: DCI nnm ACI.

3. MpucoeanHntb agantep SCD600MA/SCD10A ko BX0oAy My/bTUMETpaA.

4. NoacoeanHuTe nNpoBoaa K Npubopy: KPacHbI K rHE34Y <« +>, YepHbIA K FHe34y <«=»>.

5. Npn Heo6X0AMMOCTN BKIHOUUTE/BBIKIIOUNTE PEXUM OTHOCUTENBHbBIX U3MEPEHUA.

6. Bbibepute Tpebyembin pexmm nameperHuin: Manual nan Auto. B pexnme Manual HaxMmuTe
KHoNKy F4 ana HacTpoMKW Anana3oHa U3MEpeHWMr, UNU HaXMUTE Ha LEHTpasibHYl 4acTb
YHMBEpCanbHOro nepeksayaTens ana 6eiCTporo U3MeHeHus avManasoHa.

. CunTtanTe 3HavYeHne HanpsXKeHus.
. Haxxmnte knasmwy Run/Stop, 4Ttobbl npepBatb naMmepeHue. MNpu 3TOM B 1€BON BEpPXHEWN
yacTu 3KpaHa oTobpasutca cratyc «HOLD». [ns BO306HOBMEHUS W3MEpPEeHWU ele pas

Ha>XMUTe Ha KﬂaBVILIJ‘ Run/StOﬂ.

o

100.0mA 100.0mA

0 100 200 300 400 500 600mMA 0 100 200 300 400 500 60OmMA

Relative | | Measure Meter Relatve || Mode | Measure
Off | | Logger ACI Off | Auto(mA Logger

MN3amepeHmne NoCcTOSIHHOro Toka MamepeHne nepeMeHHOro Toka

24 PEXXUM «PErMCTPATOP»
Ocuunnorpadbl cepuin AKUM-4125C / AKUM-4128C nopaepxusatT GYHKUUIO perucTpartopa,
KOTOpas no3BOJISET 3anncbiBaTb AaHHbIE OCUW/IIONPaMM U U3MEPEHHbIE 3HaYeHUs.
Onsa poctyna B MeHK0 perucrpatopa HaxmuTte kHonky Recorder.

Sample Measure

Puc. 24-1 MeH10 perucrpartopa
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24.1 Perncrpartop ocuuanorpamMmm

PerunctpaTtop ocumnnorpaMMm nO3BOASET 3anMuUCbiBaTb TOYKU OCUMANOMPaAaMM B peasibHOM BpeMeHu
B paBHbIX MPOMEeXyTKaxX. 3anucaHHble AaHHble MOryT 6biTb COXPaHEHbl HAa BHELWHWA WAN BHYTPEHHUMN
HakonuTenu.

HaxMnTte KHOMKY ynpasiieHns MeHto Sample Logger ans gocrtyna B MeHO permcrpartopa. pu
3TOM, BCE KHOMKM Ha nepegHen naHenu npubopa 6yayT He akTuBHbLI (3a uUckI4veHnem knasuw Meter,
Scope, Hide Menu n yHuBepcanbHOro nepekstoyartens). Haxmute KHonky ynpasneHus meHio Exit ans
BbIX0O4a M3 MEHI0 perncrpartopa.

24.1.1 3anucb ocyuwIorpamMm

1. HaxxaTb KHOMKY ynpasneHus meHio Record ans goctyna B MEHIO 3anncu.

2. HaxaTb kKHOMKy ynpasneHus MeHto Setting ans gocryna B MeH0 HaCcTpoek 3anucu.

3. HaxaTb KHonKy ynpasneHuns MmeHo Rate, ytobbl 3agaTtb CKOPOCTb 3anmcu.

4. HaxxaTb KHoOMkKy ynpasneHuns meHto Record to, uytobbl BbibpaTb NyTb ANS COXpaHEHMUS
AaHHbiX: Internal/BHyTpeHHuin nnn External/BHewHUN.

Rate Record to

1.00kSa/s Internal

Puc. 24-2 MeHI0 HacTpoOeK 3anmcu
. HaxaTb KHOMKy ynpasneHus MeHo Return ans so3spaTta B MEHKO 3anucu.
. HaxaTb KHOMKy ynpasneHusa MmeHio Start ana 3anycka 3anmcu, npu 3TOM B BEPXHEN 4acTu
3KpaHa oTtobpasunTcs cTaTyc 3anmMcu «Run».

SIGLENT RUR" 1.00sidiv 0:00:05.87200 0d00:23:07 [0 ]
' 2021-07-30 03:24:38

(e )W)

I I

splg_int.slg|

Puc. 24-3 3anyck 3anucu ocuuI/IoOrpaMMmbl
7. HaxaTb KHOMKY ynpaBneHus MeHlo Stop Ans OCTaHOBKW 3ammcu, MpuM 3TOM B BepXHel
4yacTu aKpaHa oTobpasnTca cTaTyc 3anucu «Stop», a AaHHble aBTOMaTUYECKN COXPaHATbCS.
8. Haxmute kHoOMKy ynpasneHus MmeHto Recall gnsa BbizoBa 3anncaHHON OCUWANOMPaMMblI.

24.1.2 Bbi30B 3anMCaHHON OoCUMUNNIOrPpaMMbl

1. HaxaTb KHOMKy ynpasneHusa MeHtio Recall ana goctyna B MeHIO Bbl30Ba.

2. HaxaTb kHonky ynpasneHna meHto Recall from ans sbibopa MecTa, rae xpaHuTcs dann.

3. HaxaTb KHOMKy ynpaBneHus MeHio Press to Recall ana Bbi3oBa 3anucaHHOM
ocuunaorpaMMbl M aBTOMaTMYeCKOro BXO04a B  MEHK  YyrMpaBfieHMS  3anmcaHHOM
OCLMIA0rpaMMon.
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24.1.3 MeHI0 ynpasJsieHMa oTo6pa>keHueM ocumsiorpamMmmbl

1.

2.

HaxxaTb kKHoMKy ynpasneHuns meHio Horizontal Ref, ytob6bl 3agaTb onopHoe NonoXxeHune rno
rOpu3oHTaNu.

Haxatb kHonky Horizontal Scale, uTo6bl npubnmxaTb/oTAaNATb OCUMANOrPaMMy
OTHOCUTENIbHO TOYKW TOPU3OHTASIbHOW MPUBA3KM B LEHTPE 3KpaHa. Haxmute KHoMKy
Horizontal Position, yto6bl gBuratb ocunsIOrpaMmy.

. HaxxaTb KHOMKY yrnpasB/ieHUA MeHIo View all gns BO3BpaTa K Ha4Ya/ibHbIM YyCTaHOBKaM

0oTO6paxeHUst OCUMIOrPaMMbl.

. Mocne BbI30OBa ocuMANOrpaMMbl, HaxaTb knasuwy Cursors Ans akTMsauuu CbYHKLl,MVI

KYPCOPHbIX N3MepeHui.
SIGLENTEEE 100msidiv 0:00:15.10400 0:00:15.10400 1T

X1 =10:00:14.362 2021-08-18 23:56:59

X2 =0:00:14.712
&X = -350.00ms
148X = 2.857Hz
Y1 =212V

Y2 =-2.00V

AY =412V

splg_int.slg

Horizontal Ret; [
Right

Puc. 24-4 MeH10 oTOo6pa>keHust oCLUUIIOrpaMmbl

View all

24.1.4 YnpaBseHue 3anucsiMyu BO BHYTPeHHel naMsTn

1.

2.
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HaxaTb KHOMKy ynpasneHus MeHi0 Manage and A0CTyna B MEHI0 ynpaB/ieHUs 3anucsamu
BO BHYTPEHHEN NaMsATM YyCTPOMCTBa.

HaxaTb KHoMnKy ynpasneHusa meHtio Export Internal Data, 4tobbl akcnopTMpoBaTh 3annch
N3 BHYTPEHHEN NaMATW Ha BHELWHWA HaKoNuUTeNb AaHHbIX.

. HaxaTtb kHonky ynpasneHus MeHio Delete Internal Data ans ypaneHus 3anucen um3

BHYTPEHHEN namsaTu.



24.2 Perncrpatop usMepeHui

Perncrpatop naMepeHunii NO3BONSET 3aNMCbiBaTb M3MEPEHHbIE 3Ha4YeHNa HabnogaeMblX CUrHANOB
B peanbHOM BpeMeHW. 3anuncaHHble AaHHble COXPaHAKTCA BO BHYTPEHHIOW MNaMATb, U TakXe MOryT 6biTb
COXpPaHeHbl Ha BHELHWI HAaKoNUTeNb MO OKOHYaHUU naMepeHunii. O4HOBPEMEHHO BO3MOXHO NMPOU3BOAUTDL
3anucb YeTbipex TUMNOB U3MEPEHUN.

AKTUBUpPYIHTE GYHKUUIO W3MEPEHUN, BblbepuTe TpebyeMbin TuM, M 3aTEM HAXMUTE KHOMKWU
Recorder -> Measured Logger ans [ocTtyna B MeHK perncrpatopa M3MepeHui. Haxmute KHOMKY
ynpasneHusa MeHto Exit ons Bbixoga u3 MeHI0 permcrpartopa.

24.2.1 3anyck/OcTtaHOBKa 3anucm

1. HaxaTb KHOMKYy ynpaBneHus MeHio Setting ans goctyna B MeHK HacTpoeKk 3anucu.
3apante Tpebyemblin MHTEpPBas, NyTb 3anNMcU U TUM N3MEPEHUN.

Log Interval Select Measure ltem

0.1s Trace 1

Puc. 24-5 MeHI0 HacTpoeK 3anmcu

2. MNocne 3aBeplieHMs HACTpPOeK, HaXxmuTe KHOoMKy Return gns Bo3BpaTa B npeabiayLimii
pasgen.

3. HaxaTb KHOMKy ynpasseHus MeHio Start, 4yTobbl HayaTb 3anUCb AaHHbIX, NpM 3TOM B
BEepxHein 4acTu akpaHa oTobpasmTcsa cTtaTyc 3anmcm «Run». Bo BpeMs npouecca 3anucu
perncrpaTtop aBToMaTM4ecKn NoacCTpavBaeT rOPU30HTasIbHYO pa3BepTKy, UTobbl Ha 3KpaHe
6bin BuaeH curHan. [lonb3oBaTeslb MOXET TaKXe BPYYHYH HacTpamBaTb OTobparkeHue
curHana ucnone3dys knasuwmn Horizontal Scale/Position.

SIGLENT Run [A]1sidiv  [A] Pos:0d00:00:07.3 f<10Hz[111 b

4.3V +32mY 2021-08-18 23:28:56

4.3V - 2mv
100ms + 12us

100ms - 12us

14

Settings Display

Puc. 24-6 AKTUBHasA 3anumcb U3MepsieMbIX AaHHbIX
4. Haxatb KHOMky Stop, 4Tob6bl OCTaHOBUTb 3anuCb, MPU 3TOM B BEPXHEM 4acTu 3KpaHa
oTobpasnTcs cTaTyc 3anmcm «Stop».

24.2.2 MeHI0 ynpaB/ieHUa oTo6pakeHneM nsMmepeHum

1. HaxaTb KHOMKY ynpasneHus MeHto Display ans noctyna B MEHIO 0TO6paXkeHus.
Vertical Scale| 45 i0ntal Display Cursors +—

80% all

2. HaxaTb kHonky Vertical Scale v c noMoLblo YHMBEpCanNbHOro nepeksyaTens HacTpouTb
BEepTMKaNbHY pa3BepTKy curHana. Nosb3oBaTesib TakXe MOXET NMpPOBECTU 3Ty HaCTPOMKY,
ncnonb3ys kHonku mV unu V Ha nepegHen naHenu npubopa.

3. HaxaTb KHOMKy ynpasneHns MeHto Horizontal ang poctyna B MeHW HacTpoek
ropusoHTanbHOro oTobpaxeHusa. [llonb3oBaTenb MOXeT ABUraTtb W npubnmxartb
3anucbiBaeMbl CUIHaMN, U TakXe YCTaHOBUTb FOPU3OHTANbHYIO NPUBA3KY. HaxaTtne KHOMKM
Auto Set Bo3BpallaeT HavyanbHble YCTAHOBKM.
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4. HaxaTtb kHonky Display u Bbibpatb All, 4T0bbl 0TO6pa3nTb Ha 3KpaHe BCe 3anucCbiBaeMble
curHanbl. NoctosiHHOe HaxaTue kHonku Display no3sonset BbibpaTh Ana oTobpa)keHnsa Ha
3KpaHe O0AMH onpefeneHHbI U3MepPSEeMbIA CUrHan.

SIGLENTIIRUGAN [4] 10sidiv  [A] Pos:0d00:01:37.6 f=10.0000Hz SIGLENT RN [A] 5sidiv [A] Pos:0400:00:46.6 f = 10.0000Hz
A3 +32mv 100ms +12us 2021-08-18 23:32:41
>
o 4 50 >
B
100ms -16us 100ms - 12us | Trace? |
Vlertical Scal " Displ : —
el |gg%ca9 Horizontal 'il\?”ay Cursors | Vem‘éalty?cale Horizontal | -P::s:% ‘ Cursors —
OToBpaxeHWe BCEX CUTrHaroB OTobpaxeHne ogHoro curHana
5. HaxaTb KHOMKY ynpas/eHuUs MeHIo Cursors ans AocTtyna K MHTepd)eVICY KYPCOPHbIX
U3MEPEHUN.
SIGLENT B (2] 20sidiv  [A] Pos:0d00:02:39.4 f < 10Hz [111
T T
100ms + 36us : 2021-08-18 23:45:11

e e SRR T

Y1l = 100.0222ms
Y2 = 99.98556ms
Y = 36.597

' | Strategy Track Mode, |
‘_ T4 Fixed Time | Average —)
Puc. 24-7 MeH10 KypPCOpPHbIX U3MEepPEeHUA perucrpartopa

24.2.3 XpaHeHue 3anMCaHHbIX U3MEepPEeHUn

1. HaxaTtb KHOMKy ynpasneHnsa meHio Save/Recall ona goctyna B MeHIO COXpaHeHUs/Bbl30Ba
AAHHbIX.
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SIGLENT BB (2] 20sidiv  [A] Pos:0d00:02:39.4 f < 10Hz [T

4.3V +32mV 2021-08-18 23:46:30

4.3V - 32mV
100ms + 36us

100ms - 36us

Puc. 24-8 MeHI0 coxpaHeHu s /Bbi30Ba AAHHbIX

2. HaxaTb KHOMKYy Save AN A0CTyna B MEHI0 COXPaHEHUS aHHbIX.
3. HaxaTb KHOMKY ynpasfieHus MeHo Save to, uTobbl Bbi6paTh MECTO XpaHEHUS.

> Internal - wu3MepeHHble paHHble 6yayT cOxpaHeHbl B [ABOMYHOM opmaTe,
npeabliaywme coxpaHeHHble 3HaYeHus byayT nepesanmcaHsl.
> External - wu3mMepeHHble paHHble MOryT 6blITb COXpaHeHbl B ABOWYHOM dopmaTe

(*.mlg), CSV dainne nnu danne MATLAB.
4. HaxaTb kHOMky Press to Save ans coxpaHeHus AaHHbIX.

24.2.4 Bbi30B U3MEpPEeHHbIX 3HA4YE€HUM

1. HaxxaTb kHonkn Save/Recall -> Recall gns goctyna B MeHi0 Bbi30Ba AaHHbIX.
2. HaxaTtb kHonky ynpasneHus MeHio Recall from ana sBbibopa mMecta xpaHeHusa: Internal

unn External.
3. HaxaTb kHonKy ynpasneHus MmeHio Press to Recall gns Bbi3oBa coXxpaHeHHbIX AaHHbIX.
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25 3ABOACKME YCTAHOBKMU
[ns Bbi30Ba 3aBOACKMX HAcCTpOeK MO YMOJSI4aHUIO HeobxoAMMO OAHOBPEMEHHO HaXaTb KHOMKMU
Shift 1 Save/Recall. 3atem HaxaTtb knasmwy MeHio Recall n Bbibpatb Factory Default, 4T06bI
cbpoCUTb HAaCTPOMKM 40 3aBOACKUX.

26 TEXHUYECKOE OBCJ/1TY)XKXUBAHUE
OnucaHHble HWXe onepaumu AO0/HKHbI BbIMOMHATLCSA KBanUdUUMPOBaHHLIM Nosb3oBaTeneMm. Bo
nsbexaHne nopaxeHns 3MEKTPUYECKMM TOKOM He BbIMOSIHANTE HWKaKUX orepauui, KpoMe TeX, 4To
yKa3aHbl B HaCTOSALLEM OMNUCAHUN.

26.1 Yxopa 3a BHewWHeW NOBepXHOCTbIo ocumnnorpada.

Ona unctkn ocumnnorpada, MCNonb3ynTe MSArKy TKaHb, CMOYEHHYK CrMMPTOM WM BOLOW.
Obeperante ocumnnorpad OT nonagaHuMss Ha Kopnyc 6eH3MHa, Tonyosa, KCuiaona, aueToHa Wau
noaobHbIX pacTBopuTenen. He wucnonb3ynte abpasvB AN UYUCTKM 3arpsi3HEHHbIX MNOBEPXHOCTEN
ocumnnnorpada.
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27 TAPAHTUMAHDbIE OBA3ATE/IbCTBA
N3rotoBuTeNnb rapaHTUpPyeT COOTBETCTBME TEXHUYECKMX XapaKTEPUCTUK npubopa, yKasaHHbIX B
pa3sgene «TexHWYecKuMe XapaKTePUCTUKU» MpU YCIOBUKU COBN0AEHUS Monb3oBaTeneM npasuia paboTbl C
NpnbopoM, TEXHNYECKOro 06CTy)XNBaHWUS, YKa3aHHbIX B HAaCTOSLLEM PYKOBOACTBE.
FapaHTUIAHBIN CPOK YKasaH Ha cante www.prist.ru n MoxeT 6biTb M3MEHEH MO YC/0BUSM
B3aWMHOW JOrOBOPEHHOCTMW.
Cpok cnyx6bl npubopa ( He MeHee) — 5 nerT.

Usrotosurtenb:

O®unpma «SIGLENT TECHNOLOGIES CO., LTD.», Kntan

Agpec: 3/F, Building NO.4, Antongda Industrial Zone, 3rd Liuxian Road, Bao'an District,
Shenzhen, 518101, China

Mpeacrasutenb B Poccum:

AkumnoHepHoe obuiectBo «Mpubopbl, Cepsuc, Toproena» (AO «MNpuCT»)
111141, r. MockBa, yn. NnexaHosa 15A

Ten.: (495) 777-55-91 (MHOrokaHanbHbIN)

DneKkTpoHHas noyTta prist@prist.ru

URL: www.prist.ru
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