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1 BBEAEHME

HacTtosiulee pykoBOACTBO MO 3kcnnyatauum (P3) npepgHa3HadyeHo ans nuy, paboTalowmx C
npnbopoM, a Takxke Ans obcnyxuBarLero u peMOHTHOro nepcoHana. P23 BkaoyaeT B cebs BCe AaHHble O
npnbope, ykasaHusa no paboTte, pekoMmeHaaunm n HeobxoanMble NpeaynpexaeHus.

P3 copepxut cBegeHmns o6 ocumnnorpadax-mynbtumerpax cepmii AKUMN-4125C/ AKUMN-4128C.
B ceputo AKUMN-4125C Bxoaut mogenn: AKUM-4125/1C, AKUN-4125/2C; B ceputo AKNM-4128C:
AKMNN-4128/1C n AKWUN-4128/2C. Mopenu ocumnnorpadoB OT/INYAKOTCS MNOSIOCOM NpPONyCKaHus,
4YacToTOM AMCKpeTu3aumn, HO MopsAoK paboTbl OA4HOTMNEH ANA BCeX Tunos ocuwunnorpacdos. Cepus
AKWNM-4128C Takxe MMeeT NOJHOCTbIO U30AMPOBaHHbIe KaHanbl (rajibBaHNYecKas pa3BasKa).

BHuMmaHue!ll

Mpn6opbl NOCTaBAAOTCA C aKKyMYJIATOPOM, KOTOPbIA pa3MeljeH OTAEJIbHO.
Mosxanyiicra, ycTaHOBUTe aKKyMYJ/IITOP B NPpnUbop, COrnacHo cnegyroujei MHCTPYKLUNN:

1. BblBEpHUTE KperexXHble BWHTbI KPbIWKW OTCeKa MUTaHMS Ha 3aAHeh MaHenum C MOMOLLbIO
oTBepPTKU (Ha pUC. HNXe - C/1eBa).

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

3. YCTaHOBUTE aKKyMyNsiTOp B OTCEK MUTAHUS W 3aKPOWTe KPbIWKY OTCeKka (Ha puUC. Huxe -
cnpasa).

4. 3aKpyTUTE KpenexHble BMHTbI KPbILWKM OTCEKa NMUTaHUSA C MOMOLLbIO OTBEPTKM (Ha pUC. HMUXE —
csieBa).

5. Bknwounte npnbop, 4tobbl yAOCTOBEPUTLCA B NPaBUIbHOCTU YCTAHOBKU aKKyMynaTopa.

A Mpu6op npegHa3sHaueH ANA aBTOHOMHOWM pa6oTbl OT akkyMmynsitopa. CeteBoW

aganTep M3 KOMIUIEKTa MNOCTaBKU WCMNOJNb3yeTcAa AN 3apAaaKu aKKyMyJISTOPHOM

6aTapeu. Npu pa6bote c NpM6OPOM, NOAKJIIOUEHHDbIM K CETU NEepeMEHHOro ToKka uepes

ceTeBOM ajanTep, COOTBETCTBME MApaMEeTPOB yKa3aHHbIX B NyHKTe 3 TexHuuyeckue
XapaKTepucTUKM He rapaHTUpyeTcs.

A U3roTtoBuTesib OCTaB/ISIET 32 CO60M NPaBO BHOCUTb B CXEMY M KOHCTPYKLMIO Nnpubopa

HenpuHUMNuaJsbHble U3MEHEHMUS], He BJIMSIIDLINE HA ero TeEXHMUYECKMUe AaHHbie. Mpu

He6OoNbLWOM KOJIMYECTBE TaKUX W3MEHEHUW, KOppeKUuMusi 3SKCNAyaTaluMOHHBbIX,
AOKYMEHTOB He NpoBOAUTCA.

CogepxaHue gaHHoro PykoBoacCTBa noO 3KcnjlyatauuMm He MoxeT 6biTb BOCNpPOM3BEAEHO B
Kakon-nnbo cdopmMe (kKonupoBaHwe, BOCNpousBeaeHne 1M Ap.) B noboM cnyvae 6e3 npealecTByloWero
paspeLlleHns KOMMaHun U3roToBuTens uan opuunanbHoro aunepa.



BHuMaHue:

1. Bce u3penus 3anaTeHTOBaHbl, MX TOProBbleé MAapKM W 3HAKWU 3aperncrpMpoBaHbl.
N3rotoBuTenb octaBnsieTr 3a coboi npaBo 6e3 [OMNOMHUTENbHOrO YBEAOMJIEHUS W3MEHUTb
cneundukaummn n3penna n KOHCTPYKUKUIO (BHECTU HeNpUHUMMNManbHble N3MEHEHUS, He BAUsoLme
Ha ero TexHMYeckne xapakTepuctmkun). [lpu HeboNbWOM KONMn4YecTBe TaKUX U3MEHEHUN,
KOppeKuMs aKCnyaTauMoHHbIX, AOKYMEHTOB HE MpoOBOAUTCS.

2. B cootBerctBUM ¢ FK P® (4.lIV , crates 1227, n. 2): «Mepexon npasa
CO6CTBEHHOCTM Ha Bellb HE BJieYeT Nnepexoj Wi npepocraB/ieHue MHTeNIEKTYasbHbIX
npaB Ha pe3y/ibTaT UMHTEJUVIeKTYaJibHOW AeATeNbHOCTU» , COOTBETCTBEHHO MpPUOBpPETEHME
OAHHOro CpeacTBa WM3MepeHuMs He o03HadaeT npuobpeTeHme mnpaB Ha €ro KOHCTPYKUWIO,
OoTAeNlbHble 4acTu, NporpamMmHoe obecnevyeHue, pyKOBOACTBO MO 3KcnayaTauum u T1.4. MNonHoe
WKW YaCTMYHOE KOMNMpoBaHue, onybsinkoBaHWe N TUpaXXMpoBaHMeE PYKOBOACTBA MO 3KCMjyaTauum
3anpeLleHo.

1.1 WHdopmaums 06 yrBepr>kaeHumn tTuna 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
Ocuwunnorpadbl-mynbtumeTpbl  cepun  AKUMN-4125C v AKMIMN-4128C (panee npubopsl)

npeacTaBnaoT coboii nNopTaTuUBHbIE 2-X KaHanbHble LUMdpoBble ocumanorpadbl C NOJOCOM NPOMyCcKaHUs
100 My u 200 MIy (B 3aBucmmoctM oT Moaenu). lMpmbopbl NpeaHasHayeHbl ANS aBTOMATUYECKUX
M3MEepEeHUN aMnAMTYAHbIX M YaCTOTHO-BPEMEHHbIX MapaMeTpoB CUrHanoB B pexmme ocumnnorpada, a
Takxe A7 U3MEpPEHUs! HAaMpsHKeHUss U CUMbl MOCTOSSHHOMO WM MEePEMEHHOro TOKOB, COMPOTUBIIEHUS,
€MKOCTMU, NPOBEPKMU LLeNIOCTHOCTU Lenen n TeCTMpoBaHna ANOAOB — B peXuMe MynbTUMeTpa.

KpaTkne xapakTepucTnkm n BoO3MoXHocTn 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 wu3onsuums Mexay aHanoroBbiIMM KaHanamm ocuuanorpada,
BXOAOM MyNbTUMETpPA, LEeNsMn CceTeBOro agantepa nutaHmsa u noptom USB

e MakcuManbHasa 4YacToTa AMCKpeTM3aumn peanbHoro spemerdun 1 Iy

e MakcumMmanbHasa gnvHa namatu: 6 Mb/kaHan (12 Mb npmn o6beaMHEHMN KaHanoB)

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

namepeHun (AU, AT, pexnM «crnexeHme»)
o ODYHKLUMM MaTeMaTUKU: CNOXEHUe, BblUMTaHWE, YMHOXeHune, aeneHue, gunddepeHunposaHme
(d/dt), unterpuposaHue (Jdt), nseneueHune KBagpaTHoOro KopHs (V)

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

e CkopocTb ob6HoBneHMs 3kpaHa: 100000 ocu./c (mo 400000 ocu./c B pexume
CerMeHTMpOBaHHOWN pa3BEpPTKM)

e 256 ypoBHel MHTEHCMBHOCTM CBedyeHus nyda (ApKOCTHas WanM uBeToBas rpajaums 4actoTbl

pa3BepTOK B 3aBMCMMOCTM OT 4YaCTOTbl MX MOBTOPEHUS)

e Pexum cermeHTMpoBaHHOM NamaTn: o 80.000 cermeHTOB

e Pexum HISTORY: 3anumcb u obpaTHOe BOCNpOM3BEAEHME OCUMANOrpaMM aAnst obHapyXeHus

npeabiAyLwnx aHoManmn (NpoKpyTKa BO BPEMEHWU Ha3an)

e [lekoanpoBaHMe CUrHanNoB B CTaHAaapTHoM komnnekTauun: 12C, SPI, UART, CAN, LIN
CnHXpOHM3aumsa: no GpoHTYy, Mo ANUTENbHOCTM MMnynbca, TB-CMHXpOHM3auMsa, No CKOPOCTU
n3MeHeHus (HapactaHume/cnag), no wabaoHy, NoO paHTy
Lncdposon perncrpaTtop:
ocumnnorpad (anckpetmsaums 25 kl'y), BHyTpeHHsa namaTb 25 MbB, BHewHas go 2 I'b
MynbTUMeTp (MHTepBan Bblbopku oT 0,1 c go 10 M), Ao 3,6 M namepeHuii (oTcHeTOB)
MynbTuMeTp: TrueRMS mnaMepeHue HanpsXXeHuUs U Toka, CONMPOTUBIEHUSA, EMKOCTU, NPO3BOHKA
uenu, npoeepka AMoa0B
KoMnakTHOe ncnosiHeHne: oTAesbHble KMaBumM NS Kaxaoro KkaHana (ycuneHue), pasBepTka,
CUCTEMbI CUHXPOHU3aUNK, MyNbTMMETPA
ABTOHOMHOe 6aTapeliHoe nNuTaHue
LseTtHon XK-gucnnen (14,2 cm), paspeweHue 640*480
NHTepoericol: USB Host, USB Device (MicroUSB-TMC)

Mopaeprxkka KOMaHA AUCTaHUMOHHOIo ynpasseHuna SCPI

Knacc no creneHun 3awmTbl kopnyca IP51

e o o o ° e 0O O e °



3 TEXHMUYECKUE XAPAKTEPUCTUKUN
3.1 XapakTepucTuku B pexxmme ocumanorpada
3.1.1 NapaMeTpbl KaHaJZI0OB BEPTUKAJZIbHOIO OTKJIOHEHUSA
3.1.1.1 KonuyectBo KaHanos - 2.
3.1.1.2 [Omana3oH YyCTaHOBKW KO3(EDOUUMEHTOB OTKJIOHEHUS KaXAoro M3 KaHanoB (CTyneHsMu

COOTBETCTBEHHO paay 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 T[lpepenbl A[0OMNYyCKaAeMOW OTHOCUTENbHOM TMOrpPeWwHOCT YCTaHOBKM KO3 EULMEHTOB

OTKJIOHEHUNA HE MPEBbLIWLAKOT:

(GND).

e +3% - > 10 MB/pen;
e 4% - <10 mMB/pen.
3.1.1.4 Npepgenbl gonyckaemon abCconoTHOM NOrpeLHoOCTM N3MEPEHUI MOCTOSSHHOMO U
MMMNYyJbCHOro 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, Bbipa)XXeHHoe B MB/aen.
3.1.1.5 [lnana3oH YCTaHOBKMW MOCTOSAHHOIO CMELLEHUS:
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 Mpepenbl gonyckaeMou abCoONOTHOM MOrpeHOCTM YCTAHOBKW YPOBHS MNOCTOSIHHOIO
cMelleHus (MB):
+(0,015-|Ucm|+0,015-8[pen]-Ko+5 MB), raoe
UCM - 3Ha4yeHne yCTaHOBJIEHHOI0 CMELLEHUS.
Ko - 3HaveHne koadduumeHTa OTKIOHEHUS, BbipaXxeHHoe B MB/gen.
3.1.1.7 Monoca nponyckaHua ocuunnorpada no yposBHio -3 Ab nNpu HenocpeACTBEHHOM BXOAE U
BpPEMS HapacTaHusa*:

Tun npubopa Monoca nponyckaHus BpeMsi HapacTaHusa
AKUIM-4125/1C 100 MI'y, 3,5 HC
AKWIM-4125/2C 200 MI'y 1,7 HC
AKWM-4128/1C 100 MI'y 3,5 HC
AKWNIM-4128/2C 200 MI'y 2,0 HC

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

3.1.1.8 Yucno paspsgos ALM - 8 6uT.

3.1.1.8 MakcmMasnbHasa YyacTtoTa guckpeTtmsaumm Foucop, MTU:

Tun npmubopa YacToTa AMCKpeTusayum
AKUIM-4125/1C
AKUIM-4125/2C
AKWIM-4128/1C
AKWNM-4128/2C

11Ty,

3.1.1.10 MakcuManbHbI 06bEM NAMATU HA OAMH KaHas, TOYek:
Tun npmubopa Mamarb

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

12-10°

3.1.1.11 BXoAHOM UMMeAaHC KaXaoro u3 KaHanoB: Rg=1 MOM +2 %, C,, He 6onee 16 nd.
3.1.1.12 Ces3b N0 BxoAay: oTkpbITbii Bxoa (DC), 3akpbiThii Bxog (AC), 3aMblkaHMe Ha 3eMJto



3.1.2 T[MapaMeTpbl KaHaJla FOPU3OHTaJIbHOIr0 OTKJIOHEHMUS
3.1.2.1 Jnana3oH yCTaHOBKW KO3 dULMEHTA pa3BEPTKU:
Tun npmnbopa MamaTtb
AKWNM-4125/1C
AKWNM-4125/2C
AKWNM-4128/1C
AKWMN-4128/2C
3.1.2.2 Tlpepenbl A[ONyCKaeMOW OTHOCUTENbHOW TMOrPEWHOCTN KO3 PULMEHTA pasBepTKU:
+0,0025%.
3.1.2.3 Pexumbl paboTbl: ocHoBHOM (Y-T), camonucey (ROLL), X-Y.

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

3.1.3 TMNMapamMeTpbl KaHaJsla CUHXPOHU3aALNUM
3.1.3.1 Pexxnmbl 3anycka pa3BEpTKU: aBToOKosiebaTenbHbIi/Auto, xaywmn/Normal,
OAHOKpaTHbIN/Single.
3.1.3.2 Tvnbl CMHXPOHM3aAUMKU: MO PPOHTY/CNaay; NO CKOPOCTU HapacTaHus; MO BUAEOCUIHaNy;
no ANTENBHOCTU MMNYJbCa; MO MapaMeTpaM OKHA; OT/IOXKEeHHas; paHT; Mo JlorM4yeckomy wWabsioHy; o
HY npotokonam 12C, SPI, UART/RS232, CAN, LIN.
3.1.3.3 nanasoH 3a4ep>XKn curHana sanycka: ot 80 Hc go 1,5 c.
3.4 VICTOYHUK CUrHana 3anycka: BHyYTpeHHuUn (kaHanbol CH1, CH2).
5 [lnanasoH yCTaHOBKM YPOBHS 3anycka A4Sl BHYTPEeHHEeN CMHXPOHM3auun: £4,5 geneHums.
6 3anyck no BuaeocurHany. Ctangaptbl BugeocurHanos: NTSC, PAL, HDTV.

3.
3.
.4 TexHunueckue napameTpbl
4.1 PexuMm ycpegHeHus, Bbibopku: 4, 16, 64, 128, 256, 512, 1024.
4.2 Nutepnonauma: sin (x)/X, nMHenHas.

3.1.4.3 ABTOMaTunyeckne nsMepeHua: 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 BcTpoeHHbIlh YacToToMep: 6 pa3psnos.

3.1.4.5 MaTeMaTMyeckme onepauun: CNOXEHWe, BblUMTAHUE, YMHOXEHWEe, AeneHue, 6bicTpoe
npeobpasosBaHue dypbe, d/dt, [dt, V.

3.1.4.6 UHTepdelickl cBasun: USB-device, USB-host.

3.1.4.7 Oucnnen: XK, TFT, 142 mm (5,6"), 8x12 geneHunn, paspeweHme 640x480.

3.1.
3.1.
3.1.
3.1
3.1.
3.1.

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

3.2.1 W3MepeHMUe Hanps>KeHUsi NOCTOAHHOIro ToKa

BepxHuii npeaen 3HayeHMe eanHuUblI MNagLwero Mpeaenbl AonyckaeMon OCHOBHOM abcontoTHOM
n3MepeHuns paspsga (k) MorpeLwHocTun
60 MB 10 mkB +(0,01-U, + 15k)
600 mMB 100 mkB
6B 1 mMB
0B 10 MB +(0,01-U, + 5Kk)
600 B 100 mB

UX — M3MepeHHoe 3Ha4YeHne Hanps)KeHns rnoCTOSAHHOro Toka.

3.2.2 WM3mMepeHUe CUJibl MOCTOAHHOIO TOKa

BepxHuii npenen 3HayeHne eanHuLbI Mpeaenbl fonyckaeMon OCHOBHOM
n3MepeHuns mMnaguwero paspsaga (k) abCcoNTHOW NOrpeLHoCcTH
60 MA 10 MKA
600 MA 100 MKA +(0,04-1,+ 10k
6 A 1 MA
+ .
10 A 10 MA (0,051, + 5k)

Iy — N3MepeHHOoe 3HaYyeHne CUJibl MOCTOAHHOIO TOKa.




3.2.3 MW3MepeHMue HanpsiHKeHUs NnepeMeHHOro Toka

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

Uy — U3MepeHHOoe 3HaYeHNEe HanpsaXXeHnsa nepeMeHHoro Toka.

3.2.4 WN3mMepeHue cusibl NepeMeHHOro Toka

BepxHuii npenen Awvana3oH 3HauyeHne eanHULbI Mpenenbl AONycKaeMom OCHOBHOWM
n3MepeHunsa vacrtoT, 'y mnaauwero pa3spsaa (k) abCoOTHOM MOrpeLHoOCTM
60 MA 10 MKA
+ .
600 MA 100 MKA (0,04-1, + 10k
6 A 45-400 1 A
+ .
10 A 10 VA (0,051, + 5k)

Iy — N3MepeHHoe 3HaYeHne CUbl MeEPEMEHHOr0 TOKa.

3.2.5 N3MepeHune 31eKTPpUYEeCKOro ConpoTuB/ieHUsA NOCTOAHHOMY TOKY

BepxHuii o o o
npenen 3Ha4deHne eanHuLbI Mpeaenbl AonyckaeMom oCHOBHOM abcontoTHOM
3MepeHus Mnagwero paspsga (k) norpeLwHocTu
600 Om 0,1 Om
6 KOM 10m
60 kKOM 10 Om +(0,01-R, + 5k)
600 kOmM 100 Om
6 MOM 1 kOmMm
60 MOm 10 kOM +(0,04:-R, + 15Kk)

Ry — U3SMepeHHOoe 3Ha4YeHMe 3N1EeKTPNYECKOro ConpoTuBIEeHNA MOCTOAHHOMY TOKY.

3.2.6 WN3mMmepeHMUe 31eKTPUUYECKO eMKOCTH

BepxHuii N N N
npeaen 3HauyeHve eanHuLbI Mpenensl aonyckaeMon 0CHOBHON abCcontoTHOM
n3MepeHus Mnaawero paspsaa (k) MorpewwHocTun
40 HO 0,01 HO +(0,05-C, + 50k)
400 HO 0,1 HO
4 MKOD 1 HO
40 Mk®d 10 HO +(0,05-C, + 5k)
400 mMKO 100 HO

e [MpoBepka anonos: 0~2 B;
e [MpO3BOHKA LENU: 3BYKOBOM CUrHan npu conpotmeieHmn <50 Om.

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

3.3.1 WN3mMepeHMe Hanpsi>keHUsi NOCTOAHHOro Toka
BepxHuit npeaen 3HayeHne eanHULbl MaaaLlero Mpeaenbl fonyckaeMon OCHOBHOM abCconOTHOM
n3MepeHus paspsaaa (k) NOrpeLHocTyH
60 MB 10 mkB +(0,01-U, + 15k)
600 MB 100 mkB
6B 1 MB
50 B 10 MB +(0,01-Uy + 5k)
600 B 100 mB
1000 B 1B + (0,015-U, + 5k)

UX — namepeHHoe 3HaueHne HanpsaXXeHns noCToAHHOro Toka.
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3.3.2 MWM3MepeHMe CuJibl NOCTOSAHHOIO TOKa

BepxHuii npeaen 3HayeHne eanHULbI Mpenenbl fonyckaemMon OCHOBHOM
N3MepeHuns mnagwero paspsga (k) abCcoNOTHOM NOrpewHoCcTH
60 MA 10 MKA
600 MA 100 MKA *(0,04-1,+ 10k)
6 A 1 MA
10A 10 WA £(0,05-1,+ 5k)

Iy — n3MepeHHoe 3HavYeHne Cubl NOCTOAHHOIo TOKa.

3.3.3 MW3MepeHMe Hanpsi>KeHUs nepeMeHHOoro Toka

BepxHuii npeaen Onanas3oH 3HayeHne egnHNLbI Mpenenbl fonyckaemMon OCHOBHOM
N3MepeHuns yacrtor, 'y mnagwero paspsga (k) abCco0THOM NOrpewHoCcTH
60 mB 10 mkB +(0,01-U, + 15k)
600 mB 100 mkB
6B 1 mB
60 B 45-400 10 MB +(0,01-U, + 5k)
600 B 100 mB
750 B 1B +(0,015-U, + 5k)
Uy, — U3BMEPEHHOE 3HAYEHME HAMPSXEHNS NEPEMEHHOIO TOKa.
3.3.4 W3MepeHMue cuJibl NepeMeHHOro Toka
BepxHuii npeaen OnanasoH 3HayeHne eamHuUbl Mpeaenbl 4OMyCKaeMo OCHOBHOMN
n3MepeHus yacTtoT, 'y Mmnaauwero paspsaa (k) abCcoMTHOM NOrpeLHOCTU
60 MA 10 MKA
+ .
600 MA 100 MKA (0,04-1+ 10k)
6 A 45-400 1 A
10 A 10 MA £(0,05-1+ 5k)

Iy — NU3MepeHHoe 3Ha4YeHne CUsibl NnepeMeHHOoro Toka.

3.3.5 MWM3MepeHMe JIeKTPUYECKOro COnpoTnBJIEHUA NOCTOSSHHOMY TOKY

BepxHun . o o
npeaern 3HadyeHne eanHuUbI Mpenenbl AgonyckaemMoln OCHOBHOM abcontoTHOM
U3MepeHus mnagwero paspsga (k) norpeLwHocT
600 OmM 0,1 Om
6 KOmM 1 Om
60 KOM 10 Om +(0,01-R,+ 5k)
600 kKOM 100 OmM
6 MOM 1 kOmM
60 MOM 10 kOmM +(0,04-R, + 5k)

Ry — N3MepeHHoe 3Ha4yeHne 31eKTPUYECKOro CONpPoOTUBNEHMSI MOCTOSIHHOMY TOKY.

3.3.6 /3MepeHMe 3/1IeKTPUYECKON eMKOCTHU
BepxHuit N N N
npeaen 3HayeHne efnHUL b Mpepensl aonyckaeMon oCHOBHOW abcosntoTHOM
n3MepeHus Mnaawero paspsaa (k) MOrpeLHoCcTH

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 gmnogos: 0~2 B;
e Mpo3BOHKA LEenu: 3BYKOBOW CUIHaM NMpu conpoTtueneHmn <50 OmM.
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3.4 O6wume xapaKTepnucTukm
MapaMeTpbl NUTaHUA: OT CbEMHOro akkymyngatopa Li-ion 6900 MA-y
3apagHoe yCTpoWCTBO (NpeAHa3Ha4vYeHo A4 3apsaakn akkyMynsatopa):
e napameTpsbl Bxoga: 100~240 B, 50/60 'y
e napameTpbl Bbixoaa: AKUM-4125C - 9 B/4 A; AKNIM-4128C - 12 B/4 A

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

YcnoBusa xpaHeHus:
e TeMmnepaTtypa, °C oT -20 go +60
e BJ1AXHOCTb, % no 85 npun 40 °C

MabapuTHblie pa3Mepbl, MM (ANMHA XLWUPMHA XBbiCOTa): 276X 168x%x68
Macca, kr: 1,75.
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4 COCTAB KOMINJIEKTA

Mpnbop noctaBnsgeTcsa B cOCTaBe, yKka3aHHOM B Tabnuue 4.1.

Tabnnua 4.1
HanMmeHoBaHue Konunyecrtso NMpuMmevyaHue
Ocuunnorpad-mMynbTUMETP 1 B 3aBMCMMOCTM OT  3aKka3aHHOWM
MoAENN.
3apsgHoe yCTPONCTBO 1 CeteBon agantep —230B *
MpobHunk 1x/ 10x (1:1/10:1)** 2 Ona AKNM-4125/1C, AKNM-4125/2C
MpobHnk 10x (10:1)* 2 Ons AKNM-4128/1C, AKNM-4128/2C
AKKYyMynsiTopHas 6aTtapes 1
Kabenb USB ansa noakntoyernuns k MK 1
ApanTtep Ans namepeHuns toka o 600 MA 1
ApanTtep Ansa uamepeHunsa Toka ao 10 A 1
Msarkasa cymka 1
PyKOBOACTBO MO 3KcnayaTaumm Ha AnUcke 1
MO Ha gucke Mo 3anpocy

* [MpuMmeyaHune: ceTeBok ajanTtep nutaHusa ot cetn —230B npegHasHayeH TOMbKO A9 3apafku

BHYTPEHHEW aKKyM. 6aTapemn.

** [IpumeyaHmne: nHdopmauns o CTaHAapTHbIX NMPOobHMKaX.
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5 YKA3AHMA MEP BE3ONACHOCTMU
C uenbto 6e30NacHOCTM MoJsib3oBaTesns, NpaBuUbHOrO N 3(PHEKTUBHONO UCNOb30BaHUS A0 Hadana
paboTbl ¢ NpnbopoOM BHMMATENIbHO O3HAaKOMbTECh C HAacTosAWMM PykKoBOACTBOM Nno 3kcnayatauum (P3).

5.1 TepMuHbI U onpeaeneHusn

[JaHHoe pyKoBOACTBO MCMOJIb3YET cneayrowme TepMUHLI:

MpeaynpexxaeHue. YKasbiBaeT Ha TO, 4YTO YCA0BUS WAM oOnepaums MOryT CTaTb MPUYMHOMN
nony4dyeHuns TpaeMbl, yuwepba nnm yrposbl XU3HW.

BHMMaHMe. YKasbiBaeT Ha TO, YTO YC/IOBMS WM onepauns MOryT CcTaTb MPUYNHON MOBPEXAEHUS
npnbopa nam HapyLweHnsa ero TEXHNYEeCKOro COCTOSHUS.

MpumeuaHune. [lpuBnevyeHMe BHUMaAHME NOAb30BaTeNs WMAM  aKUEHT Ha 0cobeHHOCTH
MaHUMyNAUMiA, AN9 nNpefoTBpalleHUs MoBpexaeHus npumbopa WAM HapylWweHUn ero TexXHUYecKoro
COCTOSAHUA.

5.2 CumBOAbl U NpeaynpexaeHna 6e3onacHoOCTyn
Danger: “OnmacHO” - oA4YepKMBaAeT pPUCK HEMEeA/IEHHOro MNOJAYYeHUs TpaBMbl WK
HenocpeaCTBEHHOW OMACHOCTU ANS XU3HMW.
Warning: “"BHMMaHuMe” - o03Ha4yaeT, 4YTO OMNaCHOCTb He YrpoXaeT HenoCPeACTBEHHO, HO
HeobxoamMMo cobngaTb OCTOPOXHOCTb U 6bITb NpeaenbHO BHUMATESbHbIM.
Caution: ‘lNpepocrepexxeHune” - ykasbiBaeT Ha BO3MOXHble MoBpexaeHnsa npubopa wunm
ApYroro MMyLlecTBa.

5.3 MpaBuna TexHnkn 6€30NacHOCTN U peKoOMeHAauumn

Ncnonb3ynTe B KadecTBe 3apsaaHOro yCTpoMCTBa TOSIbKO LUTATHbIM ceTeBOW aganTtep. YbeamTecob B
HOMMHANbHOM 3HAUEHUM HAMNPSXEHUS CEeTU 3NeKTPoCcHabxeHns (~ 230 B). AKKypaTHO M BHMUMATEIbHO
npomssoamTe MOACOEAMHEHUS WM OTKAKYeHUs. He npomsBogmuTe CcoeauHeHue WAn pasbeauHeHue
KOHTPOJIbHbIX BbIBOAOB B MOMEHT MOAK/IOYEHUS NpMbopa K NCTOYHUKY HaMNpPsi)KEHUS.

CobniopaiitTe BCe YCTaHOBJIEHHblIEe npefesbl M3MEpPEeHM WU HOPMbl BXOAHbIX BennuunH. [Ans
WUCK/TIOYEHN 3SNeKTpOTpaBM WAM  BO3ropaHus cobniogante BCe npeaynpexaeHns wn  orpaHuyeHus,
0603HaueHHble Ha npubope (CUMBObI U 3HAKW).

ONSa UCKIOYEHUS NopaXkeHMs TOKOM Mpu noakatodeHmn npubopa K LensM C Hanps>XeHWeMm CBbile
30 B c.Kk.3. BbINOMHANTE cneaytoulee:

e He akcnnyatmpynTe npmbop, ecnu ero Kopnyc pasobpaH UamM KpbllKa NaHenn cHaTa.
e [lepeng paboton ybeautecb, 4UTO M30AAUMSA TECTOBbLIX MNPOBOAOB U MNEPEXOAHUKOB He
noBpexzaeHa.
e He nopasalite HanpsxeHne 60MblIe HOMUHANIBHOIO HENOCPEACTBEHHO Ha BXOAHble pa3beMbl
ocumnnorpada 6e3 ncnonb3oBaHMs cneumanbHOro genurens:

o cepus AKUN-4125C - 300 Bck3 kateropuu IlI;

o cepus AKNMN-4128C - 1000 Bck3 B kateropuun 11, 600 Bck3 B kaTeropuun Ill.
e [pobHUK-gennTenb paccuynTaH Ha HanpskeHue:
cepus AKUMN-4125C - 300 Bck3 (B nonoxeHun 1:10, B kaTteropuu II);
cepus AKWUM-4128C - 1000 Bck3 (B nonoxeHwmn 1:10, B kaTteropum Il), 600 Bck3 (B
nonoxenun 1:10, B kaTteropuu Ill.
e He nogasainTe HanpsXXeHue Mexay BXOAAaMW MyNbTUMETPaA U 3eM/en:
cepusa AKNM-4125C - 6onbuwe 300 Bck3 B kaT. 11l n 6onblie 600 Bck3 B kaTteropum Il;
cepusa AKUMN-4128C - 6onblie 600 Bek3 B kaT. 111 1 6onbwie 1000 Beck3 B kaTeropuu 11.
e Wcnonb3ynte npubop M NPOBHMKM K HEMY TONbKO B 3asBAEHHON AN9 HWUX KaTeropuu
anekTpob6e3onacHoCTu.
e W3beranTe nNpPUKOCHOBEHUS K OrofeHHbIM rMpoBoAaM U UuUensaM. He npukacanTecb K
He3alWMWLEeHHbIM y31aM UK YacTaMm npmbopa Npu BKAKYEHHOM BHELIHEM HamnpsXeHuu.
e He akcnnyatmpyiite npmbop, ecnm OH MUMeeT MNpM3HaKK MOBPEXAEHUS WM HeUcrnpaBHOM
paboTbl.
e He akcnnyaTtupyiite npubop BO B3pbIBOONACHOMW M BO BIAXHOW cpese.
e  XpaHuTe Npubop B CYXOM U YNCTOM 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 3asemMmnaeHus
PykoBoacTtBsy

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

6.1 TMepepHss naHenb

Puc. 6.1 NepeaHsana naHenb ocy

nnnorpada-mynbTuMerTpa

XunAKOKpUCTaNIMYecKnii aKkpaH

AHanorosble BXoAbl

YHMBepcabHbI Nepeknwyartenb

Ne OnucaHue Ne OnucaHue

1 | KHonka BKAOYEHNS NUTaHUs 8 | KHOMKW HacTpOMKM pPEXUMOB 3anycka

2 | KHoOMKK ynpaBneHust BEpTUK. pa3BepTKOM 9 | KHOMKK ynpaBneHUs ropn3oHT. pa3BepTKOM
3 | ®DyHKUMOHaNbHble KHOMKK (2 pexnma) 10 | dyHKUMOHaNbHble KHOMKK (1 pexunm)

4 | KHonku ynpasnennsa meHto (F1 - F5) 11 | Bxogbl MynbTUMeTpa

5

6

7

Puc. 6.2 bokoBasi naHenb ocuumnorpada-mysibTuMeTpa
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1.

KneMmmbl 3a3emMneHnsa / KOMNeHcauMm Nnpo6HMKOB

MogaeT MpAMOYronbHbIN cUrHan amnantygon 0-5 B v yactotom 1 klu, nmpegHasHauyeHHbIW Ans
KOMMeHcaumn npobHUKOB.

UHTepdeitic USB (Host)

MpegHa3sHayeH a8 nepegayun AaHHbIX HA BHEWHUN USB-HakonuTensb.

. NHTepdeiic USB (Device)

MpegHa3sHayeH Ans yaaaeHHOoro ynpassaeHmns npmbopom npm nomowm Habopa komaHg SCPI.

. PazbeMm ana noaknouveHUa agantepa NUTaHusa

CeTeBol ajanTep npeAHasHadeH A0S 3apafKu BCTPOEHHOrO akkyMmynsaropa. TpeboBaHus ceTeBoro
nuTanusa gna ocumnnorpados cepun AKUM-4125C u AKUIM-4128C: ot 100 go 240 B (uactoTa
nuTatowen cetn 50/60 u).

Puc. 6.3 3apgHasa naHenb ocuunnorpacga-mynbTuMmeTpa

. Kpblwka 6aTtapeiiHoro orceka
. OnopHas noacTtaBka

MpaBuAbHO OTperynmpyrte ornopHy NoacTaBKy Ans ctabunbHoro pasmeweHus ocuunnorpada Ha
NOBEPXHOCTHK, a Takxe ANnsa nydwen paboTbl n HabnoaeHus.

. Pyuka

MpegHa3HaveHa gns ynobHol nepeHockn npubopa.

6.2 OnucaHue KHOMOK Ha NnepeaHel naHenm

6.2.1 OpraHbl ynpaB/leHUA rOpU3OHTaJIbHOW pa3BepTKOM
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KHONMKA ropu3OHTaJIbHOIrO CMELUEHMS: HaXaTue KHOMKWM TMpUBOAUT K CMELLEHUIO JIMHUK
pa3BepTKM B FOPU3OHTa/IbHOM HanpaBfieHUn (M3MEHEHNE BPEMEHHOM 3a4€PXKWU MO OTHOLLUEHUIO K
LEeHTpasibHON rOpPU3OHTANbHOW NIMHUKM). [Ns yCTAHOBKM HY/I€BOr0 3HAUYEHWUS 3a4EPXKU HaXMuTe

+ KHOMKY rOPM30HTa/IbHOrO CMELLEHWS.
KHOonNka YCTAaHOBKM BpEeMEHM Ppa3BepTKU: HaXaTue KHOMKM W3MEHSAEeT 3HayeHue
koadduumneHTa passepTku. Mpn uUaMeHeHUn KoadduUMeHTa pas3BepTKU OCLMIIONpaMMbl CO BCEX
KaHanoB 6yayT oTo6paxaTbCs B PacLUMPEHHOM MM CKATOM OKHE, M, COOTBETCTBEHHO, U3MEHUTCH
WHAMKaATOp BPEMEHM pa3BEPTKN B BEPXHEN JIEBOI YacTu agucniesa ocuunnorpada.

6.2.2 OpraHbl ynpaB/leHUAa BepTUKaJIbHOW pa3BepTKOM

: KHONKK aHanorosbiX BXOAHbIX KaHanoB. KaHasnbl NpoMapKMpoOBaHbl pa3HbIMKU LBETaMU,
KOTOPpblE TAaKXe NCNOJIb3YKTCA Ans o603HaveHns COOTBETCTBYHOLWMX ocUumnnorpaMmMm Ha gucnnee.
KHOnka BepTUKaNbHOro CMELLEeHMA: HaXaTme KHOMKWM NpuBOAUT K CMELWEHU JIMHUKU
pa3BepTKNM B BepPTUKAJSIbHOM HanpasfeHun. [On8 YyCTaHOBKM HYJIEBOr0 3HA4YeHUs 3afepXKu

HaXxmuTe + KHOMKY FOPU3OHTasIbHOro CMelleHus (JIMHWSA pa3BepTKM yCTaHaBIMBaeTCH B
LLeHTp 3KpaHa).

KHonka ycTtaHOBKM KO3 PULMEHTA OTKJIOHEHMS ! HaXaTue KHOMKWU yMeHbluaeT/yBennuneaeT
mMacwTab. MNpu nameHeHnn KosdbduUMeHTa OTKIIOHEHUS aMNaInTyaa curHana 6yaet ysenmumBaTbCs
WIN yMeHbllaTbCsd, a MHdopMauua o MacwTabe B OKHe HACTpOMKKW KaHana 6yaeTr MeHAaTbcs
COOTBETCTBYOLWMM 06pas3oM.

6.2.3 OpraHbl ynpaB/leHUA CUHXPOHU3auuen

HaXaTuMe KHOMKM BbIBOAUT MEHIO YMPaB/EHUS pPEXMMaAMU CUHXPOHU3ALIUN.
Ocuunnorpad NpeaocTaBnsSeT MHOXECTBO PaclIMPEHHbIX MYHKLUNUI 3anycKa.

HaXXMUTE KHOMKY, a 3aTeM MCMNoJib3yhTe YHUBEpPCasbHbIN MepeksyaTenb A1
M3MEHEHUS YPOBHS 3anycka. HaxaTuMe Ha UeHTpanbHYl 4acTb nepeks4yaTtenss npousBoanT
aBTOMaTUYECKYI YCTaHOBKY YPOBHSI CUHXPOHM3aLUMN Ha LLEHTP CcMrHana.
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6.2.4 OpraHbl ynpaBJieHUs1 3anyCKOM pa3BepTKu

Ha)xaTUe Ha KHOMKYy MpuBOAUT K 3anyCcKy WM OCTaHOBKe npouecca cbopa
MHOpMaunm o BXOAHOM curHasne. MNpu aktnemsaumm pexunma cbopa nHdbopmaumm knaeuwa éyaer
NOACBEYMBATLCS >KEeNTbiM LBETOM, NpW OCTaHOBKe - KpacHbiM uBeToM. Ecnm ocumnnorpad
OCTaHOBNEH, TO cneaywwun cbop wnHdboOpMaunmm O BXOAHOM CUrHaNe HA4YHETCS TOAbKO Mpu
CcnefyloLWeM 3anycke JIMHUM pa3BePTKU.

I KHOMKAa aBTOMAaTU4YeCKOro Moucka CUrHana v yCTaHOBKM OMTMMasibHOMo pasMmepa
n3obpa)xeHns Ha aKpaHe.

HaxaTme KHOMKW cbpacbiBaeT HacTpOMKKM ocuunnorpada K nosb3oBaTeslbCKUM MO
YMOJTYaHMUIO.

6.2.5 YHuBepcanbHbI¥/ NepeknvaTenb

PerynupoBka sipKOCTM Jlyua

Haxxmnte KHOMKY ; HaXXmMmTe nporpaMmHyto knasvwy Cnepn. CrpaHuua, 4T0b6bl
nepenTn Ha BTOPYIO CTpaHuLy OYHKULMOHANIbHOMO MEHIO DKpaH; HaXXMuUTe NporpaMMHYIO KlaBuLly
Apk. Jlyya n 3aTeM WCNOMb3yWTE YHWUBEpPCAsbHbIN MepeknyaTenb ANs HacTPOWKUM SPKOCTU
CBeYeHMUSs ANHUM fyya.

Bbi6op Heo6xoaMMOro nogMeHIO

Mpn paboTte C MeHO HaxmuTe N6y PYHKUMOHANBbHYIO KNaBuwWy W NMOBEPHUTE YHUBEpPCAsbHbIN
nepeknto4vaTtenb Ans Bbibopa He06X0AMMOro NMOAMEHIO, @ 3aTEM HaXMUTe Ha LeHTpanbHYyl 4acTb
nepeknto4vaTtens, 4tobbl NoaTBEPAUTL BLIGOP.

YcraHOBKa napaMeTpoB

Mocne Bblbopa HeobxoauMMoro mnapaMmeTpa, BpallanWTe YHUBEpPCasbHbIA Mepekaw4daTens A4ns
YCTaHOBKKM TpebyeMoro 3HadyeHus.

Bbi6op ¢aiina, aupekropun, BBoa MMeHu cdaina

Mocne Bxoga B alnoByl CUCTEMY, BpallanTe YHUBEpCanbHbIA perynsatop ans Bblibopa
Tpebyemoro daiina wau gupektopuun. lpu BBOAE WMMeHM alna, BpawamTe YyHUBEpPCanbHbIN
perynsatop Ans Bbibopa HY>XXHOrMO CMMBOJ1A, @ 3aTEM HaXXMWUTE LleHTpanbHYyl0 YacTb nepeksoyaTtens,
yTob6bI NOATBEPAMTL BbIGOP.

6.2.6 TlMpoume KNaBuLIMN

! KHOMKa nepekstoYeHns hyHKUUN.
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HaXMUTE KHOMKY, yTObbl BOWTWU B pexnm ocu,mnnorpad)a. HaXXmMuTe KHOMKMU

" ’ yTo6bl BONTM B MeHi0o NMonckoBas MaluiMHa.

HaXXMUTE KHOMKY, 4YTO6bl BOWTM B PEXWM My/SbTUMETpa. HaXMuTe KHOMKM

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

HaXXMUTE KHOMKY, 4TO6bl BOWTU B pEXWM perucrpatopa. HaxXMmute KHOMKM

7 , UTO6bl BOWTWM B pexuMm YnpasneHusa (Hasuraums). NoaaepxunsaroTcs
TpU TMNa HaBUraunu: No BpeMeHn, N0 HanaeHHOMY CobUTUI, MO NCTOPUN.

HaXkaTue KHOMKWU BKJ/HOYAET/BbIK/IIOYAET MEHH V|3mepeHm7|. HaxXMuTe KHOMKWU

" , UTOBbl BONTW B peXUM MaTEMaTUYECKUX PYHKLUNNA.

HaXMWUTE KHOMKY, 4YTOObl OTKPbITb MEHK YynpaBleHuss Kypcopamu. Haxmute

KHOMKM n , yTObbI OTKPbITb MEHI0 ynpasneHus
3anncblo/BoCnpounsseseHneM npoduien n ocunanorpamm.

HaXMUTE KHOMKY, yTobbl CcaoenaTb CKPUHLWIOT, M COXpPaHUTb €ro Ha BHELWHEM

HocuTene. Moaaep>xmeaemble popMaThl BKAOYAKT .bmp/.jpg/.png. HaxxmMmnte KHOMKU 7

, UTO6bl BOMTW B peXUM AEKOAMPOBAHUSA [AAHHbIX MOCAeAoBaTeNbHbIX NMPOTOKOOB 12C,
SPI, UART, CAN, LIN.
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HaXMUTE KHOMKY, yTO6bI BKIHOUYNTL/BbIKIOUNTD 0T06pa>|<eHV|e MEHI Ha 3KpaHe

ocumnnorpada. HaxmmTte KHOMKM n , UTO6blI BOMTM B MEHKO Bbl30Ba/3anmcu
OMOPHbIX OCLWIIOrPaMM.

. HaXaTtune KHOMKWN npomn3BognT OYUTCKY AaHHbIX, B YaCTHOCTU CTaTUCTUKY M3M€p€HVIVI

M nocnecsevyeHmne. HaxxMute KHOMKU n ’ yTOobbl BOMTU B peEXNM BblAENEHUNA OKHa
ANA pacTaXKN.

! HAXXMUTE KHOMKY, YTo6bl BOWTM B MEHIO ynpasrieHns cb6opoM uHdopmaumn (onvHa
namaTv, BUA MHTEPNOAALUN, CErMEHTUPOBAHHAA pa3BepTKa).

Ha)xaTUe KHOMKW BbIBOAUT MEHIK YNpaBNeHUs pexuMmamm 3KpaHa (pexuMbl
oTobpaxxeHus, uBeTonepenava, TUMN CETKM W np.). [MOBTOpHOE HaxaTue akKTUBUPYET (QYHKUUIO
MocnecBeueHmne.

HaxaTue KHOMKM BbIBOAMT MEHI0 YTUAWUT (nedaTb, TailMep, $3blK, KanubpoBka,
[OMYCKOBbI KOHTPO/b U Mp).

6.3 BcTpoeHHas cnpaska (Momouwb)

Ocumnnnorpadbl cepun AKUM-4125C/ AKUM-4128C copepXaT BCTPOEHHYH CUCTEMY KOHTEKCTHO-
cnpaBo4vHoOM MHpopmauunm (Help). MNonb3oBaTenb MOXET MOAY4YUTb AOCTYn K crpaBke B Nboe Bpems
paboTbl ¢ NpnbopoM.

Ons nonyyeHus cnpaBoyHOM MHMOpMaumm HeobxoamMo 3axaTtb o6y KHOMKy ocumnnorpada Ha
2 cekyHabl. Ha »3kpaHe o0TO6pasnTCA KOHTEKCTHas crpaBka MO HaXaToM KHOMKe, onucaHue ee
(dYHKUMOHANbHbLIX BO3MOXHOCTeN. Ecnu paHHas onepauus 6biia npousBeaeHa C OAHOM M3 KHOMOK
yrnpaBieHns MeHto, TO Ha 3KpaH byaeT BbiBeaeHa MH(opMauns no BbiIbpaHHOMY B AaHHbIA MOMEHT MYHKTY
MeHI0.
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Puc. 6-5 NMNpumep oTobparxeHus cnpaBo4yHoi nHdopMmayumm

6.4 O0630p Nonb30oBaTENIbCKOro UHTEepdeica

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

1. JloroTn npom3BoauTens.
AKWUIN ™ Toprosas Mapka, 3apeructpypoBaHHas YCTaHOBJIEHHbIM MOPSAAKOM U MNpuHaanexaiwas
AO "MpunCT".

2. NHpgukaTtop oTo6pakeHusi COCTOSIHUA CXE€Mbl CUHXPOHU3aL UK.
BapuaHTbl cocTtosiHuii: Ready (roToBHOCTb K 3anycky), Auto (aBTokonebaTtenbHbin pexnm), Stop

(ocTtaHoBka pas3BepTkn), Arm (aBapwusa), Trig'd (TakTMpoBaHue pa3BepTkun), Roll (pexum
camonucua).

3. 3HaueHue kKod3(pPULMEeHTa pa3sBEepPTKH.

YKka3biBaeT LUeHy JAeneHus no ropusoHTann (Bpems/OEN). Ona wn3MeHeHns koadduumeHTa
pa3BepTkn HeobxoamMo ncnonb3oBaTb KHOMKKM YCTAaHOBKM BpEMEHMU pa3BepTKU. Bo3MOXHbIN
AnanasoH yCTaHOBKM 3HayeHumi: oT 1,0 HC go 100 c.

21



3HaueHue 3aAepiXXKMU 3anycka pa3BepTKHM.

MonspHOCTb BEIMUMHBLI 3a[EPXKN ONpeaenseT MOMEHT 3arnycka pa3BepTku. [lonoxutenbHoe
3Ha4YeHMe COOTBETCTBYET peXWMy npealanycka pa3BepTKWU, OoTpuUaTENbHOE 3HAYEHUE — peXumy
nocnesanycka.

MeTKka TOUKM 3anycka pa3BepTKM.

YKa3sblBaeT NONOXKEHME TOYKN 3anycka Ha ocuunnorpamme.

UHaukaTop yacToTOMEepa aKTMBHOIO KaHana.

ABTOMaTU4YeCKOe U3MEPEHME YacTOThbl MO KaHaNy-UCTOYHMKY CUIrHana CUHXPOHMU3aLMN.

YpoBeHb 3apsaa 6arapen.

AaTta / Bpems.

MeTKa ypoBHS 3anyCcKa pa3BepTKM.

MonoxeHne MeTKM COOTBETCTBYET 3HAUYEHUIO YPOBHS 3anycka. [Juana3oH nepeMelleHnss MeTkm =+
4,5 pneneHnst OTHOCUTENIbBHO LEHTpPanbHOM FOPU3OHTaNIbHON NUHUWU. LIBET MEeTKM COOTBETCTBYET
LBETY KaHana-ucToYyHuKa curHasa CMHXpoOHM3aLUun.

10.UHankaTop AY ycrpoicTBa.

- MHAMKaTop nogksyeHHoro USB aucka.

11.MapameTpbl c60pa nHdpopmayum.

OTob6paxaloTcs TeKylme 3Ha4YeHMs 4acToTbl ANCKpeTM3aumnm (Sa) u ANMHbI UCMONb3yeMON NaMaTn
(Curr).

12.MapameTpbl CXeMbl CUHXPOHU3aLUM.

LiBeT napaMeTpoB COOTBETCTBYET LBETY KaHana-UCTOYHUKA CUrHasNa CUHXPOHU3aLuK.
- NHOMKATOP BMAA CUHXPOHM3auun (Ha pUCyHKe — nNo GppoHTY);
- MHAMKATOP MCTOYHMKA CMHXPOCUTHana (Ha pucyHke — OoT KaHana 1);

- MHOMKATOp 3anycKalwlwero nepenaga CUHxXpoumnynbca (Ha PUCYHKe — MO HapacTaruwemy
(POHTY);

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

13.MapamMeTpbl aKTUBHOIo KaHana.

DC - MHAMKaATOp Buaa cBA3M no Bxoay kKaHana (DC/oTkpbiTbi BxoA, AC/3aKpbITbli BXOA4,
GND/BXx0A4 3a3eMJsieH);

- MHOWUKATOP 3HadeHus KoadduUMeHTa OTK/IOHEHUS. ONns M3MeHeHus KoadduumeHTa
OTKJ/IOHEHMS HEO6X0AMMO Mcnonb3oBaTb KHOMKY yCTaHOBKU KO3((PHLMEeHTa OTK/IOHEHUSA.

14.MeTKa KaHana.

PasnnuyHble KaHanbl U COOTBETCTBYHOLWME MM OCLMIJIOrPaMMbl MapKUPYKTCH MEeTKaMuW pasHoro
LBETA.

15.MeHI0 aKTUBHOIO peXXMMa HAaCTPOMKM U ynpaBJ/ieHUS.

[ns nepexoaa no AepeBy MeHIO BHU3, HaXaTb KHOMKY MOA COOTBETCTBYIOLLEN OMUNEN.
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7 NOoAroToBKA OCUUNNIOINPA®A K PABOTE

7.1 O6uwme yKka3zaHMA NO 3KCMJiyatauum

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

Mpu nonyyeHun ocumnnorpada NnpoBepbTe KOMMJEKTHOCTb Npmnbopa B cooTBeTcTBUM C TO.

MoBTOPHYIO YNakoBKYy Npomn3BoauTe Npu nepeso3ke npmbopa B npenenax npeanpusatms n BHE ero.

Mepen ynakoBKOW B YKNAAOYHYH KOpPOBKY npoBepbTe KOMMIEKTHOCTb B cooTBeTcTBumM c TO,
npubop u 3UIM npoTpuTe OT NbiJM, 3aBEPHUTE BO BRaroyctonumeyto bymary wnam naket. [locne 3toro
npubop ynakymTe B yKNaA04YHY KOPOOKY.

7.2 PacnakoBka ocuyunnorpada
Ocuunnnorpad oTnpaBnsieTcsas noTpebuTento 3aBoAOM TMOC/e TOro, Kak MOJIHOCTbIO OCMOTPEH W
npoeepeH. [llocne ero nonyyeHuUs HEMeANIeHHO pacrnakymTe W OCMOTpUTE ocuwunnorpad Ha npeamer
NOBpEXAEHUN, KOTOPblE MO NMPOU3ONTU BO BpeMsl TpaHCNoOpTUpoBaHusA. Ecnn obHapyxeHa kakas-1m6o
HEeMUCNpaBHOCTb, HEMEAJIEHHO MOCTaBbTE B M3BECTHOCTb AWsepa.

7.3 YcraHoBKka npubopa Ha pabouem mecTte

MpoTpute npmbop 4YMCTON Ccyxonm candeTKoh nepen YCTaHOBKOM ero Ha pabouyee Mecrto. [ns
yaobcTBa yctaHOBKUM nNpmnbopa Ha paboyeM cTone Ha 3a4Hen YyacTu Kopnyca MMeeTcs onopHas noacraBka.

Mpnbop paccumTaH Ha NPUHYAUTE/IbHOE OXJIaXAEeHMWe BEHTUNSTOPOM Yepe3 BEHTUISUMOHHbIE
oTBepcTmsi. Heobxoammo obecneunTb 6ecnpensiTCTBEHHbIM MPUTOK BO3AyXa 4Yepe3 BEHTUIALMOHHbIE
otBepcTtms LU30. [ns aTOoro 3a3op Mexay CTEHKOM M KopnycoM rnpubopa no BCEMY NEPUMETPY AOJIKEH
6bITb He MeHee 10 cM. He 3acnoHanTe BeHTUASUMOHHbIE oTBepcTma LI30.

He ponyckante nonagaHuUs WHOPOAHbLIX MNpeaMeToB BHYyTpb L300 uyepe3 BEHTUISUMOHHbIE
OTBEPCTMSA U T.M.

7.4 MopksoueHue K nuTalowein cetn
Mpnubop cHabxxeH KOMMNEKTOM nuTakuwero kabens. BXxogHOM pa3beM MUTaHUS MepeMeHHOro Toka
pa3MelleH HenocpeaCTBEHHO Ha Koprnyce npubopa. B uenax 3awmTbl OT MOpa)KeHWsi TOKOM, LITeKep
NMUTaHmsa goskeH 6biTb NOAKNOUYEH K PO3ETKe, MMELWEN 3a3EeMSAIOWMN KOHTaKT.
Paszmewenmne LU30 gonxHO obecneunBaTb 6eCcnpensTCTBEHHbINM AOCTYM K PO3E€TKE NMUTAHUA.

7.5 YcnoBus akcnnyatauyuum
MpeaencHbIM Anana3oH pabounx TemnepaTyp ANns aTtoro npmbopa — ot 0° C go + 40° C. Pabora c
npnbopoM BHE 3TUX MpenesioB MOXET MPUBECTU K BbIXOAy M3 CTposA. He mcnonb3yinte npunbop B MecTax,
roe CywecTtByeT CWIbHOE MarHUTHOE WM 3NeKTpuyeckoe none. Takume nons MOryT HapywuTb
AOCTOBEPHOCTb U3MEepPEHUN.

7.6 BknioueHue npubopa
Bkntounte nutaHne npubopa, HaxaB KHOMKY B JSIEBOM HUXHeM yrny npubopa Ha nepeaHen
naHenn. Bo BpeMa npouecca 3anycka, ocuunnorpad BbINOJAHUT CEPUD CaMOMpPOBEPOK, Mnocse
3aBeplleHns KoTopoh oTobpasuTca 3kpaH npuseTcTBudA. Haxmute kHonky Default ana Bbibopa
Ha4yanbHbIX YCTAHOBOK.

7.7 Onpo6osaHue ocuunnorpada

MoakntounTe NpOBHUK K pasbeMy kaHana 1 ocuunnorpada. [na 3TOro COBMECTUTb MOJSIOXEHUE
BbICTYnoB Ha pa3beMe BNC KAH 1/CH 1 ocumnnorpada ¢ nasamMnm kabenbHoro pasbema MNpobHuKa,
BCTaBWUTb pa3beM NpobHuka B pasbeM ocumnnorpada n NoBepHyTb 3aMOK pa3beMa npobHuKa Brpaso A0
wenyka. lMoaKnunMTb KOHTAKT 3a3eMeHUs U HaKOHEYHWK MpobHMKa K COOTBETCTBYHLUMM KOHTaKTaM
Bbixoga Kanu6partop Ha 60koBol naHenn ocumnnorpada.

Haxxatb kHonky Auto Setup Ha nepepHel naHenn. Yepes HECKONbKO CEKYHA Ha 3KpaHe AO0JIKeH
oTobpasntca meaHap (okono 1 kly, 5 Bnuk-nuk). NMosBTOpmUTb NpoUeaAypyYy AN4 KaHana 2.
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Puc. 7-1 Onpo6oBaHue ocumnnorpadcga

7.8 KomneHcauusi npo6bHukKoB

BbINOMHMTL KOMMEeHcauuto npobHuKa A9 COOTBETCTBUS €ro €MKOCTM MapaMeTpaM BXOAHOro
KaHana. DTy npoueaypy HYXHO NMpoBOAMUTb BCSAKMI pa3 Npuv NEpBOM MOAKMOYEHUM NpPOobHMKa K Ntobomy
BXOAHOMY KaHany.

Moaknto4nTe NpobHUK K pasbeMy KaHana 1 ocumnnorpada M yCcTaHOBMTb MNepeknaivaTtesb Ha
npobHunke B nonoxeHne 10X. Ecnm Bbl CNonb3yeTe HacaaKy KPHOYOK HaKOHEYHWKa NpobHuka, ybeantech
B HAAEXHOCTM KOHTaKTa WM MJAOTHOCTM ero nocagku. MoAkIuuUTb KOHTaKT 3a3eMeHUs U HAKOHEYHUK
npobHMKa K COOTBETCTBYHOLMM KOHTakTaM Bbixoga Kanu6partop (Cal). HaxaTtb kHonky Auto Setup Ha
nepegHen naHenn. Yepes HECKOIbKO CEKYHA Ha 3KpaHe fonxeH otobpasmtca meaHap (okono 1 klu, 5
Brink-nuk).

Puc. 7-2 Bbixoa kanubpartopa

dopMa curHana gos1kHa COOTBETCTBOBATb NPUBEAEHHbIM HUXE.

HepokoMneHcauma HopManbHasa koMneHcauuda lNepekoMneHcaumsa

Mpn HeobXxoaMMOCTU, WCMNOMb3YyS HEMETaN/IMYECKUn WHCTPYMEHT, BpalleHMeM MOoACTPOeYHOoro
KOHAeHcaTopa npobHuka pobentecb Hambonee npaBwunbHOro wm3obpaxkeHUs MeaHapa Ha 3KpaHe
ocumnnorpada.
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8 OPrAHbI YNPABJIEHUA KAHAJIA BEPTUKAJIbHOIO OTKJIOHEHUA

8.1 BknrouyeHue KaHana
BepTukanbHas perynmpoBka SBNSETCS OAHOKAaHaNbHOW, TO €CTb KaXAblA M3 KaHaloB UMeeT
He3aBUCUMble OpraHbl yrnpasaeHus.
Ona otobpaxeHns Ha aKpaHe ocuuinorpammel ¢ Bxoga KaHana 1 Heobxogmnmo:
1. MNogknounTb ocumnnorpadmyeckmnii NpobHUK Mnn kabenb BNC k aHanorosomy Bxoay KAH
1;
2. HaxaTtb KHONKy 1 Ha nepeaHen naHenu ocuuanorpada.
3. KHonka kaHana fgosikHa noacCBeTUTCS, Ha 3aKpaHe ocumnnorpada oTobpasmTcs curHana c
KaHana 1.
Mpn akTMBauuM KaHana Ha 3KpaHe ocuunnorpada oTobpaxaerca (QyHKUMOHANbHOE MEHK U
MKOHKa C TEKYLMMWN NapaMeTpamMn aKTMBHOIO KaHana, B HMXXHEN 4acTu aKpaHa.
Mocne BKAKYEHMS KaHana MNONAb30BaTelb MOXET BbIMOJHUTb HaCTPOWKM  pa3BepTKM,
KoadduuneHTa OTKJIOHEHMS U BblIbpaTb CXEMY CUMHXPOHM3auMM A8 3axBaTta W ONTUMAsIbHOro
oTobpaxkeHust BXxoasiwero curHana.

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

8.2 WN3MeHeHue ko3 dULMNEHTa OTKIIOHEHUS

N3MeHeHne Ko3addunumeHTa OTKIOHEHUS (BEepTUKANbHOM YYBCTBUTESIBHOCTM) OCYLLECTBSETCS
npu nomown KHONKKM ycTaHOBKM KO3ddULMEHTa OTKJIOHEHUSA, TeKyllee 3HadeHne KoadduumneHTa
OTK/IOHEHWS oTObpakaeTcs Ha MKOHKe napaMeTpoB aKTUBHOIo KaHana.

Ona nameHeHns KoaddmuneHTa OTKIIOHEHUSA HEO6X0AMMO:

1. HaxaTb KHOMKY akTUBaumMu KaHana 1 nnu 2 Ha nepeaHen naHenu ocumnnorpada;
2. B oTkpbiBWEMCA @dyHKUMOHaNbHOM MeHto BbibpaTb Adjust/PerynupoBka ans Bbibopa
pexunme Coarse/Ipy6ou nnm Fine/TouyHOM yCTaHOBKMU:
e B pexume 'pybor ycTaHOBKW, U3MeHeHUe Ko3dhduuMeHTa OTKIOHEHUSA NPOUCXoaAUT
c warom 1-2-5: 2 mB/nen, 5 mB/nen, 10 mB/nen ...10 B/nen;
e B pexume ToO4HOW YCTaHOBKM, BbIMOSHAET MJABHOE W3MeHeHue KoadpduunmeHTa
OTKNOHEHUs. B gaHHOM pexume MOXHO 3ajaTb TOYHOE 3HadeHue, Hanpumep: 2
B/nen, 1.98 B/nen, 1.96 B/nen, 1.94 B/nen ...1 B/nen.
3. Haxumante KHONMKY yCTaHOBKM koO3dh@duuMeHTa OTKJIOHEHMSA AN  YCTaHOBKM
Heobxoammoro MacwTaba nsobpaxeHusa curHana.

B HumxHeln vacTm sKkpaHa oTobpaxkaeTcs WMKOHKA C TEeKyWwMMM napamMeTpaMn KaHana, cpeau
KOTOpbIX KO3dUUMEHT OTKNOHEHUs. [uanasoH peryavpoBkuM KoOddduUMEHTa HanpsMy CBA3aH C
YCTQHOB/IEHHbIM KO3 dDUUNMEHTOM ocnabneHns npobHuka, Mo yMoN4YaHUK 3HayeHume KoadduumeHTa
yCcTaHoBneHo 1X. [lnana3oH BO3MOXHbIX 3HAa4YeHUN KoadduumeHTa OTKIIOHeHMs: oT 2 MB/pen mo 100
B/nen.

8.3 PerynupoBka cMeLleHUnA

KHonka BepTUKaNnbHOIo CMeLWeHUs MNO03BOJSET nepemewaTtb OCUMAorpaMMy curHana no
BEpTUKanM, n 3T0 nepeMmeleHme kanubposaHo. Mapkep YpOBHS 3eMAM Ha JIEBOWM CTOpPOHE 3KpaHa
nepeMellaeTcsd B COOTBETCTBMW C HaxaTMeM KHOMKW. [na BO3BpaTa K HY/NE€BOMY CMELLEHUIO JIMHWUKU
pa3BepTKM HaxaTb OAHOBpeMeHHO Ha KHoOnKy BepTukanbHOro cmeuweHusa u Shift, npn s1OM
nonoXxeHme ocuunnnorpaMmMmbl MFTHOBEHHO BEPHETCA K HYJHO. oT0T peEXNM YCKOPEHHOINo nepeknyvyeHus
0CcobeHHO noneseH, Korga MoaoXeHWe OCUMANOorpaMMbl HAaXOAUTCSA AaNieKo 3a 3KpaHoM, un Heobxoammo
HEMea/IEHHO BEPHYTb €ro K LeHTPY 3KpaHa.

B Tabnnue Hmxe npuBeaeHa nHdbopMaumsa 0 BO3MOXHOM AMana3oHe BEPTUKASIbHOro CMeLLeHns B
3aBUCUMMOCTM OT YCTaHOBJIEHHOIo KOad@UuUMEHTa OTKIOHEHNS.

Ko3ad. oTK/IOHEHUNA BepTukanbHoe cMelleHune
2 MB/pen — 296 mMB/pen 5B

302 mB/pen — 7,5 B/pnen +80 B

7,6 B/gen — 100 B/gen +£400 B

8.4 Cssa3b kKaHana no exopay
B meHlo ocumnnorpada Bo3MOXeH BbIGOp OAHOro M3 Tpex COCTOSHWMW CBS3M KaHal Mo BXO4Y -
AC, DC n 3eMn4.

e AC - bnokupyetcs cocTasnsoLly0 NOCTOSHHONO TOKa BO BXOAHOM curHane. Ecnun Ha Bxoj
ocumnnorpada nocTynaeT CUrHana C MNOCTOSHHOM COoCTaBfslower, TO WCNoSb30BaHMe
pexunMa cBsasm AC NO3BONASIET UCKAKUYUTL 3TY COCTABISAIOLLYIO N3 CUrHana.

e DC - lNponyckatoTcsa obe cocTasasitowme n noct. 1 Nepem. Toka BXOAHOro CurHana.
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e 3emna/GND - Otkjo4aeT BXOAHOM CUrHasn OT Bxoga ocuunnorpada v 3aMbiKaeT BX0OA4
ocumnnorpada Ha kopnyc npubopa.

Ons Bbibopa cBA3M KaHana Heo6XoAMMO HaxaTb KHOMKY KaHana 1 wan 2, B OTKPbIBLUEMCS MEHI0
BblibpaTth Coupling/CBa3b Bx. HaXaB COOTBETCTBYIOLLYIO KHOMKY yMNpaB/ieHUs MeHl. 3aTeM MNOBEpPHYTb
YHuBepcanbHbIA NepeknyaTenb 415 Bbibopa TMNa cBa3n KaHana. Mo ymonyaHuio BbibpaH Tvn DC.

Takxe, 418 Bblbopa CBS3M BXO4A, MOXHO HaXwmMaTb KHOMKY  yMNpaB/ii€eHWs  MEHHo
Coupling/CBsa3b BX. Ans UMKINYHOIO NepeK/IYEHUsT pexnma.

8.5 Bbi60op orpaHnuYeHMs NoJioCbl NPONyCKaHUsA
BktoueHMe orpaHuMueHms MNosoCbl MPOMYCKaHMS MO3BOJISET YMEHbLMUTb OoTobpakaemble LyMbl
curHana. [aHHas ¢dyHkums 6yaeT nonesHa, Hanpumep, Npu UCCAefoBaHMU MMMYbCHOMO CUrHana c
BbICOKOW 4acToTol KonebaHuii.
e [lpn OTKIOYEHUN OrpaHUYEHUS MONOCblI NponyckaHus, BbibpaH nyHkT Full/MNonHas M/N,
Ha kKaHan 6yayT NocTynaTb BbICOKOYACTOTHbIE KOMIMOHEHTbI NCCIeAYEMOro CUrHana.
e [lpn  BK/IIOYEHMM  OrFpPaHMYEHUS  MNOJIOCblI  MpPOMyCKaHus, BblbpaH nNyHKT 20M,
BbICOKOYACTOTHblE KOMMOHEHTbI Bbiwe 20 MIy, 6yayT nogaBnieHbl.
Ons Bbibopa orpaHM4YeHns NOJsIOCbl MPOMyCKaHUsa HeOHBXOAMMO HaxaTb KHOMKY KaHana 1 wan 2,
3aTeM HaxkaTb NporpaMmHyto knasmwy BW Limit, u B oTkpbiBlueMcss MeHo BbibpaTb Full/MonHaa M/N
unn 20M. Mo yMOn4YaHWIO YCTaHOBJIEHA MNOJSIHAs Mosioca nponyckaHus. MNpu BKAKOYEHUM OrpaHUYeHuns
NOS0ChI MPOMYCKaHNSA B HMXKHEWN YacTW 3KpaHa B NapaMeTpax KaHana otobpaxaetcs 3Hak B.

8.6 Bbi6op k03 PuUMEeHTa geneHnsa NpobHuka

Bbibop koadppuLmMeHTa aeneHns BHewHero npobHnka Heob6xoamMMm A5t 0TObpaxxeHUsi KOPPEKTHOro
pe3ynbTaTa aBTOMaTUYECKUX WU KYPCOPHbLIX N3MEPEHUIA.

Onsa Bbibopa koadduumeHTa AeneHns BHeLWHero npobHmka Heob6xoaMMO HaXaTb KHOMKY KaHana
1 nan 2, 3ateM HaxaTb nporpammHylo knasuwy Probe/Oenutenb, Mnocie 4yero BOCMNO/b30BaTbCAHA
YHuBepcasbHbIM nepekaovarteneMm Ans Bblbopa 3HadeHUs kosdPuuUMeHTa AefNleHUMsS UM HaXaTb Ha
LEeHTpasibHYIO YacTb Nepekayatens 418 NoATBEPXKAEHUS.

Takxe, Ang Bblbopa 3HayeHMs KoadpduuMeHTa AeNeHUs, MOXHO HaXuMmaTb MPOrpaMmMHyto
knasuwy 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 nHaMBmMAyasbHO. 9 3TOro HaxmuTe
nporpamMmmHyto knasuwy Probe/Oenutenb, Bbibepute Custom, nocne 4yero HaxmuTe MNPOrpaMMHyIo
knasuwy Custom, 4yTo6bI BbIOpaTb OAMH U3 PEXMMOB HAcTpomku: Custom (rpy6o) unm Custom Fine
(TouHo).

8.7 Bbi6op eAMHULbI U3MEPEHUS BEpPTUKANIbHOW LUKaJbl.
B MeHt0 npnbopa MOXHO BblibpaTb eAMHMULbI U3MEPEHUS aMNAUTYAbl BXOAHOro curHana, B vam A.
Mpn nepexknoyYeHNU eauHULbI U3MEpeHWUsi, aBTOMaTUUYeCKM MepekstyaeTcs eanHuua W3MEepeHua B
napameTpax KaHana.
Ona nameHeHus eavHULbI U3MEpPEHUs aMNanTyAbl BXOAHOIO CUrHana HeobxoamMmo:
1. HaxaTb KHOMKY akTuBauuMun KaHana 1 nnuv 2 Ha nepegHen naHenu ocuunnorpada;
2. B oTkpbiBwEeMca dyHKUMOHaNbHOM MeHIo BbibpaTh Next Page/Cnen CTp Ansa nepexona Ha
CNneayowy CTpaHULy MeHIo.
3. HaxaTb nporpamMMHylo knasuwy ynpaBneHus MeHio ansa Bblibopa nyHkTa Unit/EpU3m ans
rnepeksoyeHus Mmexay B nnn A.
Mo yMon4aHuio yCTaHOBMEHbI eaAnHuLbl B.
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8.8 BbipaBHMBaHue (ppoHTOB
JonycTnmbli Anana3oH Kaxaoro aHanoroBoro kaHan cocraenset £100 Hc.
[Onsa BblpaBHMBaHUS GpOHTOB HeobxoamMMO:
1. HaxaTb KHOMKY akTMBauMu KaHana 1 uan 2 Ha nepegHen naHenu ocuwmnnorpada;
2. B oTkpbiBLIEMcS dyHKLMOHaNbHOM MeHto BbibpaTh Next Page/Cnep Crp ans nepexoga Ha
cneayoLwyo CTpaHuLy MeHHo.
3. HaxxaTb nporpaMMHyo Knasuwy ynpaBieHus MeHio ans Bbibopa nyHkTa Deskew, 3aTemM, C
NOMOLLbIO YHUBEPCaJZIbHOIO Nepeksovartens, 3agatb Tpebyemoe 3HaueHue.

8.9 WNHBepTMpOBaHMe BXOAQHOIro CUrHana
Korga ana nyHkta MeHio Invert/UHBepcua BbLibpaH napamerp On/Bkn, aMnamTyaHble
3Ha4YeHNs BXOAHOr0 CUrHasa WHBepTMpYloTCcs. Mpu MHBEPTUPOBaAHMKN M3MeHsleTcss oTobpaxkaemas cdopma
CUrHana, HaCTPOMKN CXEMbl CUHXPOHM3ALMN COXPAHSIOTCS.
NHBepTMpOBaHMe curHana TaK Xe BAUSEeT Ha pe3y/bTaT aBTOMaTUYECKUX W3MEpPEeHUn U
MaTeEMATUYECKNX PYHKLUNIA.
Onsa nHBepTupoBaHMsa BXOAHOIo cMrHasaa Heobxoammo:
1. HaxaTb KHOMKY aKTuBaumu KaHana 1 nnm 2 Ha nepegHen naHenun ocumnnorpada;
2. B oTkpbiBWEMCS dyHKUMOHaNbHOM MeHK BbibpaTb Next Page/Cnen CTp ans nepexoza Ha
cneayoLwyo CTpaHULy MeHHo.
3. Haxxatb  nporpamMMHytl0  KnaBuwy  ynpaBfeHus MeH  Ans Bbibopa  MyHKTa
Invert/UHBepcuna 4715 BKIOYEHUS WU BbIK/IIOYEHWUS MHBEPCUWN CUrHana.

8.10 OTo6parkeHme ocuMIIOrpaMmbl

B MeHo ocumnnorpacda Bo3MoxeH umeetcsa GyHKUMSA CKpbITUSA oTobpaxaeMon Ha s3KkpaHe opMbl
curHana.

Ona HacTpokun oTtobpaxeHns Heobxoanmo:
1. HaxaTb KHOMKY akTMBauuu KaHana 1 uam 2 Ha nepegHein naHenu ocumnnorpada;
2. B oTkpbiBLWEeMcS dyHKLUMOHaNbHOM MeHto BbibpaTb Next Page/Cnep Ctp ans nepexoga Ha
CNefyLy CTpaHULY MEHHO.
3. HaxxaTb nporpaMMHyto KfaBuwy yrnpasreHus MeHto An4 Bblibopa nyHkTa Trace ans sbibopa
oTobpakeHusi/cKpbITUs HOpMbI CUrHana.

Buanmasa dpopma curHana CkpbiTas dopMa curHana
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9 OPrAHbI YNPABJIEHNA KAHAJIA TOPU3OHTAJIbHOIO OTKJIOHEHUA

Ocumnnnorpad otobpaxkaeT curHanbl, UCMNONb3ys CETKY C FOPU30OHTasIbHbIM MacwTabom Bpems Ha
aenexHuve. MNMocKoNbKy BCE aKTMBHbIE OCLUMAIONPAMMbl UCMOAb3YIOT OAHY U Ty XX€ BPEMEHHYI0 pa3BepTKY,
TOo npubop oTtobpakaeT TONbKO OAHO 3HA4YeHWe ANs BCEX aKTUBHbIX KaHanoB, KpOMe C/y4yaeB, Koraa
NCronb3yeTcs ysennyeHmne pparmMenTa (PaclumpeHmne) nam nonepeMeHHbIn 3anyck.

FOpn30HTaNbHbIE€ 3N1EMEHTbI YNPaBAEHUS MOIYT U3MEHATb FOPU30OHTasIbHble MacwTab u NonoxeHue
ocumnnorpamMmm. FopmM3oHTanbHbIN LEHTP 3KpaHa — BpeMeHHasi To4YKa Hadana oTcyeTa Assl OCUMAIorpaMmM.
MN3MeHeHMe TrOpM30OHTaNIbHOrO MacwTaba npuMBOAMT K PACTArMBaHUIO WM CKATUKO  OCLMIOrPaMMbl
OTHOCUTENbHO LEHTpa 3KpaHa. Perynatop ropu3oHTanbHOrO MOJIOXKEHUS W3MEHSET TMOJIOXEHMUEe
oCLMNIOrpaMM OTHOCUTENBHO MOMEHTa 3anycka.

9.1 M3meHeHMe Ko3(pPpMLuMeHTa pa3sBepTKm
N3MeHeHne koaddurumeHTa pa3BepTku (FrOPM30OHTANIbHOWM LKasbl) OCYLECTBNAAETCS NMpU MoMoLim
KHONKM YyCTaHOBKM BpEMEHM PpasBepTKU. HaxaTve ns yMeHbllaeT 3HayeHue KoadduumeHTa
pa3BepTU, HaXaTue S yBeSIMYNBaET.
Tekyllee 3HadeHne KoadduuneHTa OTKIOHEHUS OTObpa)kaeTcsl B BEPXHEN NIEBOM 4acTu 3KpaHa,
OHO M3MEHSIeTCs NpU HaxaTun knasuwun. [JmanasoH perynmpoBkm koadduumeHTa pa3BepTkn oT 1 Hc/aen
no 100 c/pen.

9.2 PerynupoBKa 3aep>XKu 3anycka

KHONKa ropusoHTasIbHOINr0 CMELleHUA NnpeaHasHavyeHa ANs perymMpoBKM 3a4epXXKu 3anycka
OCLMNIOrpaMMBbl.

Bo BpeMs perynupoBku, CUrHaabl BCeX KaHasnoB 6yaeTr ABUratbCs BEBO WAWM BMpaso,
MHpOpPMaUNOHHOEe coobleHNne M3MEHEHUS 3a4EPXKM 3anycka oTobpasnTcss B BEpXHEW 4acCTM 3KpaHa U
byneT Tak Xe u3MeHsTbcsA. HaxaTtune oaHoBpeMeHHO KHOMKM ropmsoHTanbHOro cmeweHumsa n Shift
NpuBOANT K BbICTpOMY COpPOCY 3aepXXKN B HyfNeBOE 3HAYEHUE.

Mpwn perynnpoBke BpeMEHW 3a4epXKW nepemewaetrca Todyka cpabaTbiBaHna (nepeBepHYTbIN
TPeyrosibHWK) MO FOPU3OHTaAW M MNOKasblBaeT MHGOpMaUMo, Kak Aasieko AaHHas TOYKa HaxoauTcs oT
Hayana oTcyeTa BpeMeHu.

Bce cobbiTnaA, KOTOpbie OoTOb6pa)katoTca cfieBa OT TOUKM 3amnycka, npousownu Ao cpabaTbiBaHUs
CXEMbl CUHXPOHM3aLNKN. DTN COObITUA Ha3bIBAKOTCA NPea3anyCcKoM.

Bce cobbiTMsa cnpaBa OT TOYKM 3anycka Ha3biBalOTCA Mnocne3anyCckoMm. [uana3oH BO3MOXHOM
YCTaHOBKM 3aep>XXKM 3amnycKa 3aBMCUT OT BbiI6paHHOro KoadduumeHTa pa3BepTKM U ANIVHbI NaMATW.

9.3 Pexxnm Camonucua (ROLL)

[Ona nepexopa 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 otobpaxaeTcsas Ha 3KpaHe C npaBa Ha JieBo.
Mpn BKIOYEHUM pexmnMma camonucua Koad@UUMEHT pa3BepTKM aBTOMaTMYeCKW yCTaHaBAMBaeTcs Ha 50
mMc/aen, ecnu paHee 6bina BkAueHa 6onee 6bICTpas pa3BepTKa, WM He U3MEHSIeTCs, ecniv pa3BepTka
6bina 6onee 50 mc/pen. B pexuMme camonucLa CUMHXPOHMU3ALMUSA OTCYTCTBYET, YPOBEHb CUMHXPOHMU3AUNUKN HEe
oTobpaxkaetcss. DUKCMPOBAHHOM TOUYKOW OTCUYETa ABASETCS NpaBblii Yron 3KpaHa M OTHOCUTCS K AaHHOMY
MOMEHTY BpeMeHMu. TakK KakK Ha 3KpaH BbIBOAUTCH HE CUMHXPOHU3MPOBAHHbLIN CUrHaN, crnefoBaTeNbHO He
oTobpa)kaeTcs npeasanyck.

[ns ocTaHOBKW BbiBOAA CMrHana Ha aKpaH HeobxoanMo HaxaTb KHoNKy Run/Stop/MNyck/Cron.

[na ouncTkM 3KkpaHa M NOBTOPHOMO 3anycka caMonucua HeobXoAWMO MOBTOPHO HaXaTb KHOMKY
Run/Stop/MNyck/Cron.

Pexxnm camonucua pekoMeHAYyeTCs MCNoMb30BaTh AN UCCNeAoBaHMS HU3KOYACTOTHLIX CUTHANOoB
N UMUTALUM NEHTOYHOro caMonucua.
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9.4 YBenunueHue (pactsikka) cuMrHana

OyHKUMA pacTsxkn (ZOOM) ncnonb3lyetca ANs yBEINYEHUS BblAE/IEHHOM YacTu OCLMAN0orpaMmbl
N AeTaNbHOro N3y4YeHus CUrHana.

Onsa BkAOYEHUS PYHKLUMWN pacTsaxKu HeobxoamMo HaxaTb ogHoBpeMeHHO kKHomku Clear Sweep
n Shift. Mpn akTMBHOM QYHKLMM PaCTSIXKU, IKpaH pa3aensaercs Ha ABe 4YacTu. B BepxHel oTobpaxaetcs
OCHOBHOE OKHO C CWUIHaJIOM, B HWMXHEN yBeNMYEHHash 4yacCTb CUTHasa. 30Ha PacTSHXXKW BblAeneHa ABYMS
BEPTMKaNbHbIMKM KypcopaMu. [lepeMelleHMe KypCOpOB MO TFOPU3OHTANIN OCYLLECTBNSAETCS C MOMOLLbIO
KHONKM YyCTaHOBKM BpEeMEHM pa3BepTKM. VI3MeHeHMe pa3Mepa OKHa PacTsHXKKM OCyLLecTBAsSeTcs
BpaweHneM HaxaTmeMm KHONMKM ropusoHTasIbHOro CMeLeHns.

Ons BbIxoAa M3 pexumMma pacTsXXKM HeobxoAMMO MOBTOPHO HaxaTb codeTaHume knasuw Clear
Sweep un Shift.

Puc. 9-1 OkHO (pyHKUUMN pacTsKku (ZOOM)
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10 CbOP NH®OPMALIUN N YINPABJIEHUE 3ANTYCKOM
Cnocob cbopa MHGopMaumm — 3To cnocob BbIBOPKM ANCKPETOB (COMMNIOB, €ANHUYHbBIX OTCYETOB)
npu oumdpoBke BXOAHOrO curHana. B npouecce npeobpa3oBaHMsi BXOAHOIMO aHasOroBOro CUrHasnaa B
umMdpoByto GOpMYy BO3MOXHbI pasfiMyHble cnocobbl 06paboTkn M NpeacTaBieHUs BXOAHOro CUrHana Ha
avcnnee ocumnnorpada.

10.1 Boi6bopka
10.1.1 Teopwus Bbl6OpkM

Yacrtota KotenbHukoBa (HarkBucra)

MakcmmanbHass 4yactota (Fmakc), koTopyto 6e3 ownmbok MOXeT U3MepuTb ULUdpoOBOI
ocumnnorpad B pexuMme peasibHOro BPEMEHW, PaBHSETCS MOJSIOBMHE 4acToTbl guckpetusaummn (famckp).
DTy 4acToTy Ha3bIBaloOT YacToTon KoTenbHMKOBA.

Fmakc=fanckp/2= YactoTta KoTenbHMKOBa

10.1.2 CraHpapTHas Bbl6opka

CraHpapTHas Bbibopka — Ob6bl4YHas ANCKpeTM3auusa_B peasibHOM MacwTabe BpemeHun. B pexunme
CTaHAapTHOWM BbI6OPKM ocumnnorpad 3anucbiBaeT KaXAyl TOYKY, MOJIYYEHHYH B pe3ysibTaTe KaXxaoro
WHTEpBana AuckpetTmlaumnm. Bcero ocuumnnorpad MoxeT ocyuwectButb cbop ao 1000000 otcueToB
(yactota aguckpetmsaumm 1 ITy). Tekywee 3HaA4YeHMe 4YacToTa AMCKpeTmM3aumm oTobpaxkaeTcss OKHe
napameTtpoB cbopa WHdopMauum (HWXKHUA NpaBon yron 3KpaHa). [Ana UW3MEeHeHUs 4acToThbl
ANCKpeTmn3aumMm HeobXxoaMMo Ha)kaTb KHOMKY YCTAaHOBKW BPEMEHU pa3BepTKM (C-HC).

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

¢ WckaxeHme ocuuiorpaMMbl: Korga 4acrota AUCKPEeTM3auuum CAWWKOM HU3Ka, TO
HEKOTOpble MapaMeTpbl BXOAHOrO CUrHasa TepsalTca U oTobpaxkaemMas Ha 3KpaHe
ocumnnorpaMMma MOXeT CUIbHO OT/IMYaTbCS OT peanibHOro curHana.

¢ HeBepHoOe nocTpoeHue OoCUMIZIOrPaMMbl: KOr4a 4yacroTa guckpetusauumn, bonee yem B
ABa pasa Huxe (akKTndeckor YyacTtoTel curHana (4acrota KotenbHWKoBa), YacToTa curHana,
BOCCTAaHOB/IEHHOINO M3 JdaHHbIX BbIGOpKW, MeHbwe daKTUYeCKon 4acToTbl CuUrHana.
Hanbonee pacnpocTpaHeHHbIM ABNSAETCSA CriaXXnBaHne v oXntrep Ha 6bICTpOM ppoHTe.

o MNotepsa VIHCbOpMaI.IMVI: Korga 4actotTa AUNCKpeTusauunm CJInWLKOM HU3Ka, CUurHan,
BOCCTAHOBMIEHHbIA U3 Bbl60pOK AadHHbIX, HE OTpa>aeT MNOJIHYIO VIHd)OpMaLI,MIO TEKYLWEro
CuUrHana.
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10.1.3 YacToTta gUCKpeTusaLmMm 1 rnosioca rnponycKkaHus

Monoca nponyckaHua ocumasorpada, 3To Yyactota, NpyM KOTOPOW amMnauTyda BXOAHOrO CUrHana,
noaaepXxuesaeMon ctabusbHOM MO YPOBHIO, YMEHbLIMTCA Ha 3KpaHe ocuwmnnorpada Ha 3 dB (- 30%
owmnbka amnautygbl). Ons obecneyeHus 3asBNIEHHOM MOJIOCbI MPOMYCKaHMS 4acToTa AMCKpeTmM3aunu
ocumnnorpada pn[oO/HKHA COOTBETCTBOBATb cleaywuwemy 3HadeHuwo: fs=2fbw (rpe: fs - wuyacrtorta
avckpetmsauumn, fow — yactoTel nonockl Nnponyckanumsa). Yactota KotenbHukosa — fn.

CornacHo paHHOW TeopuW, BCE BXOAHbIE YaCTOTHble KOMMOHEHTbl CUrHasna, CBblAew Mosochl

nponyckKaHus 6y,qu OTCE€YEHbI, HArN4AAHO 3TO BbIrNAAUT TaK:

TeM He MeHee, uUMdpPOBbIe CUrHasAbl MMEKT YacCTOTHbl€ KOMMOHEHTbl Bbllle Hecyleln 4acToThbl
(NpPSIMOYTOfIbHbIA CUIFHANM COCTOUT M3 CUHYCOMAANBHOIMO CUrHana C Hecyllen 4actoTon n 6eCKOHe4YHOoro
uYncra HeYeTHbIX FapMOHKK), U, Kak MpaBwuio, B Mosockl nponyckaHusa 500 My u Huxe, ocuunnorpad

nMeeT [ayCccoBO YaCTOTHYH XapaKTepUCTUKY.

OrpaHu4yeHmne nonocbl nponyckanmsa ocuunnorpada (Fbw) 1/4 yactotel anckpetmsaunm (Fs/4)
YMeHbLIaeT YaCcTOTHbIE KOMMOHEHThI Bblle YacTtoTbl Harikeucta (Fn)

Ha peanbHO npakTuKe NOoATBEPXAEHO, UYTO 4yacToTa AUCKpPEeTU3auuMu [OoJ/KHA B 4YeTblpe pasa

npesbiWwaTb nosocy nponyckaHust (fs = 4BW). Mpu TakoOM COOTHOLIEHUW CFlaXuBaHME CTaHOBUTCS

MeHbLle, HaJIOXEHHbIe YaCTOTHble KOMMOHEHTbI 0c/abnsaTcs.
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10.2 Bb160p AJZINHbBI NaMATH

mybuHa namsatm o6o03Ha4yaeT KOAMYECTBO TOYEK CUrHasna, KoTopble ocuunnorpad Moxer
3axBaTUTb 3a OAWH 3anyck.

Ons Bbibopa AnnHbI NaMaTn HeobxoamMo HaxaTb kKHonky Acquire/CBOP UH®, B oTKpbiBLUEMCS
MeHlo BbibpaTb NyHKT Mem Depth/Bbi6op Mamatn, a8 3TOro HaxaB COOTBETCTBYIOLLUYH KHOMKY
ynpaBneHnss MeHto. B OTKpbiBweMCs cnucke BbibpaTb HeobxoauMMylo ANMHY MaMaTu, WCNoab3ys
YHUBEpCasnbHbIA NepeknyaTtenb, ANs8 NOATBEPXAeHMs Bblbopa HaXxaTb Ha LUEeHTpanbHYyl 4acTb
nepekntoyvatens. Ans Bbibopa NaMsaTM MOXHO TakKXe HECKOJIbKO pa3 Ha)kaTb KHOMKY YMpaBfiEHUS MEHIo
Mem Depth/Bbi6op MamMatn ans UMKIWMYHONO nMepekodeHus namatu. Ansa Bbibopa A[OCTYMHbI
cneaywuwme BapuaHTbl AnmHbl namatm: 12K, 120K, 1,2M, 12M. MakcuMmanbHas anvHa namatm B 12M
BO3MOXHa TOJIbKO NMpW OAHOM aKTUBHOM KaHaJsie, B NMPOTUBHOM C/lydyae MakKCuMManbHas naMaTb Ha KaHan
cocTtasndeTr 6M.

CooTHoweHne rnybumHbl MaMsaTW, 4acToTbl AMCKpPEeTM3aunuM U OJIMHblI CUrHana yaoBseTBopsieT
YPaBHEHUIO HUXeE:

OnvHa namMaTn = yactoTa aguckpeTtmsaumm (Bblb. B ceK.) X AnvHa ocumniorpammsl (c/aen x aen)

10.3 AuckpeTnsaumm B peasibHOM BpeMeHM
Ocuwmnnorpadsbl cepun AKUM-4125C / AKUM-4128C paboTatoT TONbKO B peXnMe ANCKpPEeTU3aLun
B peasibHOM BpeMeHW. MakcuMmanbHas 4YactoTa AucKpeTusaunm coctasnset 1 M.

OnckpeTnsaumsa B peasibHOM BpEeMEeHM — 3ITO NoC/efoBaTe/lIbHOCTb OTCHETOB HanpsiKeHus
BXOAHOIMO0 CWUrHana, B3ATbIX 4Yepe3 paBHble MNPOMEXYTKM BPEeMeHW. ITO TakKXe MociefoBaTenbHOCTb
N3MEpPEHHbIX 3HAaYeHWUI, CBA3AHHbIX C OAHUM 3aMnyCKalwLWMM CUHXPOUMNYNbCOM. [uckpeTmsaums 06bi4HO
oCTaHaB/AMBaeTCsa MO perncrpaumu onpeaeneHHoro KoauvyecTBa OTCYETOB MoOcC/ie  3anyckatowero
CUHXPOMMNY/bCa: 3TO KOJIMYECTBO ONpeaesnisieTcs YCTaHOBMNEHHOW 3a[epXKOW CUMHXPOHM3aUUU U
N3MepseTca pas3BepTKOW. 3anyCcKawwWwmih CUHXPOUMMYNbC CAYXUT HY/IEBOM TOYKOW ANA onpeaeneHus
rOPU30HTANIbHOIO MONOXXEHMS OCLMINOrPaMMbl.

MOCKONbKY KaXAblh BXOAHOW KaHan npubopa wMmeeT cobcTBeHHbIn ALM (aHanoro-umdposoi
npeobpasoBaTtenb), BblbOpKa W M3MEPEHME 3HAUEHUIM HAMNPSHXXEHUST Ha KaXAOM KaHane npoucxoauT
OAHOBpPEMEHHO. DTO MNO3BOASET BbIMNO/HATb OYEHb HaAeXHble OTHOCUTENbHble BpPEMeHHble U3MepeHus
MeXay KaHanaMmu.

Mpn 6bICTPOM  pa3BepTKe WCNOAb3YETCH MaKCMManbHas 4actoTta AuCKpeTusauum  Ans
oAHOKpaTHoW oundpoBku. MNMpn 6onee MeaneHHol pa3BepTKe 4acToTa AMCKPETM3auUMM YMEHbLUaeTcs, a
KOJINYECTBO OTCHETOB COXpaHsieTcs.

10.4 Bboi60op MeTOAa MHTEpPNONALNU
B pexume pguckpeTusaumm CUrHana B peasibHOM BpeMeHW, Ha 3KpaHe ocuunnorpada
oTobpaxkalTca ANCKPETHble 3HaYeHUs BbIBOPOK curHana. Ecnn cTpouTb CUrHan TOJSIbKO MO 3aXBaY€HHbIM
OVNCKpeTHbIM BblbopkaM, ero AOCTOBepHOCTb 6yaeT oTnmMuyaTtb OT peanbHOro BXOAHOrO CurHana. 3TO0
XOpOLLO 3aMeTHO MpWU aHanmn3se CMrHana c 4Yyactoton 6aM3KoM K yacTtoTe AuckpeTusauun. Ncnonb3oBaHue
nHTepnonauum Sinx/(x) NO3BONSAET 3HAUYUTENBLHO YBENUYUTb AOCTOBEPHOCTb OTObBpaxeHus curHana npu
yacToTax CMrHana ConoCTaBMMbIX C YaCTOTON AMCKpeTU3aumun.
Ons sblbopa MeToAa MHTepnonsaunmM HeobxoanMMo:
1. HaxaTtb kHonky Acquire/CBOP MH® Ha nepeaHen naHenu;
2. B oTkpbiBWEMcS dyHKLUMOHanbHOM MeHto BbibpaTb Next Page/Cnepn CTp aAn1sa nepexoga Ha
CNeayouwy CTpaHULy MEHIo.
3. HaxaTb KHOMKY ynpaB/ieHMs MeHIO aAns Bbibopa MeToda uHTepnonsaunm SinX/X nnum X.
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Puc. 10-1 Tvun oTto6pakeHunsi curHana — Touku

Puc. 10-2 Tun uHtepnonaumm - 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 nHntepnonsumm — Sin X/X

Next Page

Sequence Page 212

10.5 Cnoco6 c6opa nHidpopmauum
[Ons Bbibopa cnocoba cbopa nHpopmaumm Heobxoanmmo HaxaTb kKHonky Acquire/CBOP UH® Ha
nepeaHen naHenu. B OTKpbIBLUEMCS MEHIO HaXaTb KHOMKY yrnpasneHus meHio Acquisition/C6o0pUHD, B
BblMagalowemM MeH BbibpaTb cnocob cbopa nHdbopMaummn, UCNONb3ysa YHUBEPCANbHbIA NepekyaTesb:
Normal /Bbi6opka, Peak Detect/MNMuk[erTekT, Average/YcpeaHeHnue, ERES/BbicPaspewu.

10.5.1 CraHpapTtHas Bbibopka

CraHgapTHasa Bblbopka — obblyHas AUCKpeTu3auus_B peanbHoOM MacwTabe BpemeHu. B pexume
CTaHAapTHOM BbI6OpkM ocumnnorpad 3anncbiBaeT KaXAykt TOUYKY, MOJSIYYEHHYI B pe3yfibTaTe Kaxaoro
WHTepBana AUCKpeTM3aumn. PexumMm cTaHAapTHOW BbIGOPKW YyCTaHaBNMBAaETCA MO YMOMYaHUIO nNpwU
BKOYEHUN ocumnnorpada.

Ecnun TpebyeTtcs BbibpaTh pexuM CTaHAapTHOM BblI6OpKM HEo6X0ANMO:

1. HaxaTtb kHonky Acquire/CBOP MH® Ha nepeaHen naHenu;

2. B OTKpbIBLWIEMCA MeHK HaxaTb KHOMKY ynpaBneHus MeHio Acquisition/C6opUHD 1
MCNOMb3yS YHUBEpCasbHbIN Nepeknlyatens BbibpaTb cnocob cbopa wHdopMauum
Normal/Bbi6opka.
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Puc. 10-4 Pe>xuM CcTaHAapPTHOW Bbi6GOpPKHU
10.5.2 MukoBbIA geTeKTop

MukoBbIN peTekTop: PexuMm <«[MKOBOro JAeTeKTopa» WCMOoNb3yeTcs Ans 0BHapyXeHus
BCM/IECKOB AJ/IUTENILHOCTBIO OT 1 HC W CHUXEHUS BEPOATHOCTM BO3HUKHOBEHUS WCKAXEHUN npwu
0TOBpaxXeHnn cuUrHana. B 3ToM pexume 3anoMUHATCA MUHUMAlbHbIE U MaKCMMasibHble 3HaUeHus 3a Bce
BPEMS HAKOMJIEHWSI OTCYETOB. IDTOT pexuMm yaobeH, Hanpumep, npu WUCCNeaoBaHUM CUrHana,
coaepXalllero perynsipHble KOpOTKME BbI6Gpochbl. Takke B AaHHOM pexume ocuuniorpad MoXeT
0T06pasuTb BCE MMNY/bChI, ATNTENBHOCTb KOTOPbLIX CONOCTaBMMa C NepuoaoM ANCKPEeTU3aLmu.

MHTepBanbl NMKOBOW AeTeKLUK

1 2 3 4 5

Puc. 10-5 NMpuHunn c¢popMmupoBaHma BbiIGOPOK NMKOBOro AeTeKTtopa
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Puc. 10-6 Oto6pa>keHue MMNysibCHOro CUrHana c aAnmrenbHocTbio 0,1% CKBa>XKHOCTH, B
pe)XxuMe CTaHAApPTHOM Bbl6GOPKM

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

Ecnun Tpebyetcsa BbibpaTb pexuM NMKOBOro geTekTopa Heobxoammo:
1. HaxaTb kHonky Acquire/CBOP MH® Ha nepeaHein naHenu;
2. B OTKpbIBLIEMCS MEHI HaxaTb KHOMKY ynpaBneHuss MeHio Acquisition/C6opUHGD 1

MCNONb3ys YHMBEpPCanbHbIN nepeknoyaTens BbibpaTb cnocob cbopa mHbopmaumn Peak
Detect/ NMuk[eTtekrT.

10.5.3 YcpeaHeHue

YcpeaHeHMe — 3TO MHOrOKpaTHOE C/IOXEHMEe noc/AefoBaTeNbHbIX 3anucen ocumnaorpamMm 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 MOSIe3HO ANA YMEHbLIeHWS LWyMa B CUrHanaxX, WUCNbITbiBAOWMX MeaneHHbln apend no
BpeEMeHU nnum amnnamntyne. Kpmas, 3aperMcTtpupoBaHHas nocnegHen, nmeet 6onbwnii Bec, 4Yem Bce 6onee
paHHWE KpUWBbIE: B HEMNpPEepbIBHOM CpeaHeM JAOMWHUPYIOT CcTaTucTMyeckme GnyKTyaumn nocnegHemn
3aperucTpmMpoBaHHON KpuBOW. Bec «CTapbix» KPUMBbIX MPW HENpepbiBHOM ycpeaHeHWW nocteneHHo (no
3KCMOHEHUMaNbHOMY 3aKOHY) CTPEMUTCS K HYJIIO CO CKOPOCTbIO, YMEHbLIAKLWENCS N0 Mepe yBeInyeHus
Beca.

HenpepbiBHOE yCcpeaHEHME BbINMOJIHAETCA MO cneaytowen gopmyne:

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

Mo ston xe dopMmyne BblUMCNAETCA M UTOroBoe cpepgHee. OaHako yCTaHaBAMBas 3HadeHue
napameTpa Average, Bbl 3agaeTe (UKCMPOBAHHbIN BeC, KOTOPbIA Ha3HayaeTcs CTapoMy cpeaHemy
3HAUYEHUI0, KOorga 4WUCIO YCpeAHEHWW [ocTuraeT 3HadeHus Average. Hanpumep, ecnm 3HadeHue
napameTpa Average (Bec) paBHO 4:

1-a pa3BepTKka (CTapoe cpeaHee OTCYTCTBYEeT): HoBoe cpeaHee = (HOBble AaHHble + 0 * cTtapoe
cpeaHee) / (0 + 1) = TONILKO HOBbIE AaHHbIE

2-51 pa3BepTKa: HoBoe cpeaHee = (HOBble AaHHble + 1 * cTtapoe cpegHee) / (1 + 1) = 1/2 HOBbIX
AaHHbIX + 1/2 cTapbIX A4aHHbIX

3-4 pa3BepTKa: HOBoe cpeaHee = (HOBble AaHHble + 2 * cTtapoe cpegHee) / (2 + 1) = 1/3 HOBbIX
AaHHbIX + 2/3 cTapbIX AaHHbIX

4-51 pa3BepTKa: HoBoe cpeaHee = (HOBble AaHHble + 3 * ctapoe cpegHee) / (3 + 1) = 1/4 HOBbIX
AaHHbIX + 3/4 cTapbiX AaHHbIX

5-4 pa3BepTKa: HOBOe cpeaHee = (HOBble AaHHble + 4 * cTapoe cpeaHee) / (4 + 1) = 1/5 HOBbIX
AaHHbIX + 4/5 cTapbiX AaHHbIX

6-51 pa3eepTKa: HOBOe cpeaHee = (HOBble AaHHble + 4 * cTapoe cpeaHee) / (4 + 1) = 1/5 HOBbIX
OaHHbIX + 4/5 cTapbIX AaHHbIX

7-51 pa3BepTKa: HOBoe cpeaHee = (HOBble AaHHble + 4 * cTtapoe cpegHee) / (4 + 1) = 1/5 HOBbIX

OaHHbIX + 4/5 cTapbIX AaHHbIX
Takmm ob6pa3oMm, Ans pa3BepToK Mnocne 4-n BKAaA4 CTapbiX CpeaHUMX 3HAaYEeHWN HauuHaeT
3KCMNOHEHUMANIbHO YMEHbLUATbCS.

Puc. 10-8 OTo6pa)xxeHue curHasa co cjiyvyavHom noMexoun, B pexxmMme CTaHQApPTHOM
Bbl6OpKM
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Puc. 10-9 OTo6parxeHue curHana co cjy4yamHo NnoMexon, B peXxuMe ycpeaHeHus

Ecnun Tpebyetcs BbibpaTbh pexuMm ycpeaHeHunss Heobxoammo:
1. HaxaTb kHonky Acquire/CBOP MH® Ha nepeaHein naHenu;
2. B OTKpbIBLWEMCS MEHIO HaXxaTb KHOMKY ynpasrieHns MeHwo Acquisition/C6opUHGD 1
MUCMOoNb3ys YHUBEPCasibHbIA MnepekaidaTens BblbpaTb cnocob cbopa wHboOpMauumn
Average/ YcpeaHeHue.

10.5.4 Bbicokoe paspeweHue- ERES

OaHHbin pexum (ExchRES) oOCHOBaH Ha Tak Ha3biBAaeMOM TexHuKe ynbTpa-obpasua, Koraa
nponcxoanT ycpeaHeHune CcoCceaHUX TOo4YEK AUCKPETU3aUUnN And YMEHbLUEHUA CﬂyanIHbIX nomMex BO
BXOAHOM CWUrHane W reHepupoBaHUW CrAAXEHHOMW OCUMANIOrpaMMbl Ha 3KpaHe. DTOT peXuM O06blYHO
MCNONb3YETCA, KOraa 4actota ANCKpeETU3aunun AL“-| BbllIE€ CKOPOCTU 3aXBaTa BO BHYTPEHHIOK NMaMAThb.

PexxuM BbICOKOIO pa3peweHna MOXET MUCMNOoJIb30BaTbCA KaK B OAHOKPATHOM 3anyCKe, TakK u Ans
nepuoanyeckn NMOBTOPSIOWMXCSA CUFHANO0B, U 3TOT PEXUM He BIIMSET Ha CKOPOCTb OOHOBMEHUS 3KpaHa.
[JaHHbIN pexXuMm orpaHuMunBaeT MNOJSIOCY MPONyCKaHUs peanbHOro BPEMEHW, MO3TOMY OH 3ddeKkTuBeH B
KavecTtee punbTpa HU3KUX HaCTOT.

10.6 Pexxum X-Y
PexxuM oAHOBpPEMEeHHOro 3aaencTtBoBaHuMA kKaHanoB KaHl u KaH2. 3ToT dopmaT noneseH Ans
M3yyeHns COOTHOWeHuUsa ¢a3 ABYX CurHanos. CurHan kaHana 1 wucnonb3yetrcsa ANS OTKIOHEHUS Mo
ropmaoHTanbHom ocu (X), a curHan kaHan 2 — no BepTukanbHoih ocu (Y), ocumnnorpad MCMoNb3yeT He
CUHXPOHWU30BAHHbINA PEXUM perncTpaummn, pexmm otobpaxeHns Ha 3KpaHe — B BUAE ToYeK.
Mpu OTCYTCTBMM CUrHana pa3BepTKM B pexuMMe BMeCTO OCuMANorpamMMmbl Ha Aucniee
oTobpaxkaeTca ToukaMu (NATHO 3aCBETKN).
Ons BkaoyeHus pexuma X-Y Heobxoammo:
1. HaxaTb kHonky Acquire/CBOP MH® Ha nepepHein naHenu;
2. B OTKpbIBLIEMCA MEHIK HaxaTb KHOMKY ynpaBneHus meHto XY A719 BKAKOYEHUSA pexnma XY
N HabnaeHnsa duryp Jinccaxy, npy NOBTOPHOM HaXXaTWM KHOMKA MYHKT MEHI0 NpuHUMaeT
Bna YT, ocumnnorpad nepexoamT K KlacCMyeckoMy oTobpaxKeHuo OCUMIIOrpaMMbl.

10.7 Pe>xuM cerMeHTUpPOBaHHOW NaMATH

Pexxnm cerMeHTUpOBaHHOM NaMaATN ABASETCS OOHUM U3 peXuMoB cbopa AaHHbLIX, NPU KOTOPOM He
BcA obpabaTbiBaemas AL mMHdOpMauus BbIBOAMTCA Ha 3KpaH. B pe3ynbTaTe MakcuManbHas CKOPOCTb
3axBaTa MoxeT 6bITb 60nee 400 000 ocumnnorpamMm/c, a BEpOATHOCTb perncrpaumm KOpoTKMX Bbl6pocoB
B 3TOM C/lydae 3Ha4YnTesIbHO NOBbIWAETCS.

CerMeHTUMpOBaHHbIA pexXuM UMeeT psh YHUKaNbHbIX BO3MOXHOCTEW. MCNonb3ys ero, MOXHO
OrpaHuUunTb XOJIOCTOM WHTEpBan MexXxAay 3anycKawwMMu CUHXPOUMMYAbCaMW ANs nocsefoBaTesbHO
naywmx cermeHtoB. [lpubop MoxeT B Menbyanwumx noApOb6HOCTAX perucTtpupoBaTtbh C/IOXHbIE
nocnefoBaTeNbHOCTU CO6bITUN 3@ ASNTENbHbIE TMPOMEXYTKM BpeMeHW, MNpu 3TOM WUrHOpUpYsS He
npeacTaBAsiOWNEe NMHTEpeca Mepuoabl «MpocTos» Mexay 3TUMU CObbITUAMU. PexuM no3Bonsger Takxke
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N3MepaTb MHTEpBanbl BpeMeHW Mexay cobbiTUsSSMWU B BbIGpaHHbIX CerMeHTax, MCNosb3ysl MaKCUMMasibHO
TOYHYIO pa3BepTKY.

B cerMeHTMpoOBaHHOM pexuMe ocuuaorpaMMa COCTaBsSeTCsa U3 onpeaeneHHOro Yncia y4yacTkos
(cermeHTOB) (UMKCMPOBAHHOM ANMHbLI. Perncrpaunmss CerMeHTOB OCYLIECTB/SETCA Mo YC/0BMSAM 3anycka
pasBepTkun. YMCNO CerMeHTOB W YC/OBMSA 3anycka 3a4alTcsa nonb3oBaTtenem. lpouecc perncrpauum
CerMeHToB B BMAae Tabnnubl B NOWAroBoM pexmnme otobpakaeTcsl B JIEBON BEPXHENW YacTu SKpaHa.

CerMeHTUpOBaHHbIM pexuM AO0CTYNeH, TONIbKO Korga ocyulectensercs YT-pa3sepTka.

Onsa Bkao4yeHnsa pexunma X-Y Heobxogmmo:

1. Haxatb kHonky Acquire/CBOP MH® Ha nepepHei naHenu;
2. B oTKpblBWEMCS MEHI Ha)XaTb KHOMKY ynpaeneHus MeHio Seqgence/CerMeHT a4
nepexoaa B peXuM CerMeHTUPOBAHHOW MaMsaTH.

Puc. 10-10 MeHI0 pe>kxmMa CerMeHTUpPpOBaHHOW NaMATH

3. HaxaTb KHOMKY ynpaBreHus MeHio Max. Segments K1 MCNoNnb3ys YHWBEpCasbHbI
nepeknyaTenb BbibpaTh YMC/IO0 CEFMEHTOB.

Huxe onmcaH nopsiaok AeNCTBMIA ANl MPOCMOTPa 3aNnCaHHbIX CErMEHTOB peXnMe npeabiCTOpuin.
1. HaxaTb ogHoBpeMeHHO kKHonku Shift 1 Meter, yTto6bl BoliTK B pexnm History.

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

2. B oOTKpblBWEMCS MeHI HaxaTb KHOMKY ynpasneHnsa MeHwo List/Tabnuua ans
oTobpaxeHusa Tabnnubl JaHHbIX C CErMeHTaMM Ha 3KpaHe. B Tabnuue otobpaxkaeTcs HoMep
CerMeHTa M BpeMs cerMeHTa (BpeMmsi permcrpaumm cermMeHTa otobpaxkaeTtcs B dopmaTte
YY:MM:CC. AONN CEKYHAbI).

3. lns npocMOTpa Ha 2JKpaHe KOHKPETHOro cerMeHta HeobxoaMMO HaxaTb KHOMKY
ynpasneHns Frame No/CermeHT N © uCnonb3ysa YHMBEpPCanbHbI MepeknoyaTesb
BblbpaTb HOMEp cerMeHTa.

4. HaxaTb KHOMKY YynpaBfieHUs MEHI0 ANl BOCNPOU3BEAEHUS CErMEHTOB OT BbIGpaHHOIO
K NepBOMY CErMeHTY.

5. HaxaTtb KHOMKY ynpaBiaeHna MeHKo Ana OCTaHOBKW BOCMNpPOU3BEAEHUA.

6. HaxaTb KHOMKY yrnpaBfieHUsi MeHto AJ1s1 BOCNpPOU3BEAEHNS CErMEHTOB OT BbIGpaHHOMO
K nocregHeMy CermeHTy.
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11 CUCTEMA CUHXPOHU3ALIUN

CncrteMa CMHXpOHM3aUMK NO3BONSIET onpeaenuTb YCI0BUS 3anycka curHana. Korga curHan kaHana
CUHXPOHU3aLWM COOTBETCTBYET 3a4aHHbIM YCNOBUSM, ocumanorpad ocCyLeCcTBASAET 3axBaT CUTHaNa U ero
ctabunbHoe oTobpaxxeHms Ha 3KpaHe. B uudpoBbix ocumnnorpadax BXOAHOW curHan oTobpaxkaeTcs
HEMpepbIBHO, HO TOJIbKO BbIMOJIHEHME 3afaHHbIX YCNOBUIA CUHXPOHM3AUWM rapaHTUMpyeT CcTabuibHoe
oTobpaxkeHue curHana.

Huxe npuBeaeHa cxema cbopa mHpopmaunmn. MNMonoxeHMe TOUKM 3anyCcka pa3BePTKM onpeaensiercs
KOHTPOJIbHO TOYKON BPEMEHU U YCTAHOBIEHHOM 3a4EePXXKOM 3anycka.

Touka 3anyckKa pa3BepTKu

Mpep3anyck Mocnesanyck

N _/
e

Mamartb ocuymnnorpada

HacTponkun cxeMbl CUHXPOHM3ALUMN A0NXKHbI 6bITb OCHOBaHbI HA OCOBEHHOCTSAX BXOAHOMO CUrHana,
3TO ycnoBme Heob6xoaMMOo A5 BbICTPON HAaCTPOMKM M 3axBaTa CUrHana.

Ocuwumnnorpadbl  cepun  AKUM-4125C/ AKWUM-4128C  obnagatoT  pa3BUTOM  CUCTEMOW
CUHXpOHU3auum, obecrneunBarLleln creayowmne ycnoBms 3anycka: no GpoHTy, N0 CKOPOCTM HapacTaHus
dpoHTa, MO ANUTENBHOCTM MMNynbca, TB (BnAaeo) curHanom, Mo WMHTEpBaly MexAy WMMynbCcamu, Mo
napaMeTpaM OKHa, MO paHTy, No wabnoHy (JlorMdyeckne ycrioBusl), OTNIOXKEHHbLIA 3anyCcK, MO 3a4aHHOM
nocneposatenoHocTtn (IIC, SPI).

11.1 UCTOYHUK CUMHXPOHMU3aALMNMN

B kauecTBe MCTOYHMKA CUHXPOHM3aumm B ocumnnorpadax cepmin AKUM-4125C / AKUM-4128C
MoXeT 6bITb BbibpaH aHanorosbin kaHan (CH1, CH2 / KAH1, KAH2).

Ons Bbibopa MCTOYHMKA CUMHXPOHM3aUMKM HeobxoanMMo HaxaTb KHonky Trigger Setup/MEHIO
CUHXP Ha nepegHein naHenu ocuwmnnorpada, B OTKPbIBLIEMCA MEHIO Ha)aTb KHOMKY YNpaBieHUs MEHo
Source/WUCTOMHUK N NCMNOMb3YS YHUBEPCAsbHbIM NepektoyaTenb BblbpaTe UCTOYHUK CUHXPOHMU3ALNN.

Bbi6GpaHHbIN UCTOYHUK CUHXPOHM3AUNM 0TOBpa)kaeTcs B HUXXHEN 4YacTu 3KpaHa.

AHanoroBbli BXoA:

CurHanbl ¢ aHanorosbiXx kaHanos KAH1 n KAH2 moryT 6biTb BbibpaHbl B Ka4yecCTBe CUrHasoB
CUHXpPOHU3aUNMN.

11.2 Pe>xuMbl paboTbl pa3BepTku

PexxuMm pa3BépTkM onpeaenseTr noBeaeHume ocuunnorpada Bce OCTasibHOe BpeMs OT/MYHOe OT
MoOMeHTa 3anycka. Ocumnnorpad npeanaraeT TpU pexunuMma pasBepTKu:

e aBTOMATM4YECKUNA;

* OKAYLWNNA;

e OOHOKpaTHBbIN.

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

ABTO (AUTO): 3TOT pexuM pasBepTKM MNO3BONAET ocumnniorpady perncrpupoBaTb Aaxe Te
CUrHanbl, KOTOpble He COOTBETCTBYIT YCNOBUIO 3anycka. [lpM OTCYTCTBMM MyCKOBOro cCurHana
COOTBETCTBYIOLWEr0 YC/NOBMAM 3anycka ocuunnorpad depes onpeaeneHHbln nepuos (Kak onpeaeneHo
HaCTpOWMKOM ANUTENbHOCTM pa3BepTKM) MNpou3BedeT camo3anyck. B cnyyae Takoro ¢$opcMpoBaHHOro
3anycka npouecc oTobpa)KeHns ocLuMNNorpaMMbl Ha IKpaHe HUKaAK He CBS3aH C CaMUM CUIHasioM, No3TOMYy
ecnv NosBASeTCS AEUCTBYIOWMA MYCKOBON CUrHan, To nsobpaxeHne Ha sKpaHe CTaHOBATCSA CTabubHbIM.
Jlioboli akTop, Bbi3biBalOWNIA HecTabunbHOCTb (OpPMbl CUrHasna, MoxeT ObiTb obHapyXeH B pexume
aBTOMATM4eCKOro 3anycka, Hanpumep, Npu NpoBepKe BbIX0Aa UCTOYHMKA MUTAHUS.

XAVIWMIA (Normal): >xaywuit pexuM nepeBoAWT ocuunnorpad B PeXUM  OXWAAHUS
BbIMOSIHEHUSA YCNOBUI CUHXPOHM3aUMn u ocumnnorpad 6yaer perucrpuposatb OpPMY CUIFHANOB TONbKO
Npu BbIMOJIHEHMWN YCNOBUI 3anycka. [pu OTCYTCTBUM 3TUX YCNOBUI ocuunnorpad XAET X MOSABNEHUS U
Ha 3KpaHe CoXpaHsAeTcs npeabliaylas ocuuanorpamMmma, ecim 310 BO3MOXHO.

OLOHOKPATHDbIW (Single): B pexuMe 04HOKPaTHOrO 3amnycka ocLuuanorpad »AET BbINOSHEHUS
ycnoBuid  3anycka. [llpu wx BbINOAHEHUM ocuunnorpad pernctpypyer oaHy GopMy curHana wu
oCTaHaBfuBaeTcs.
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11.3 YpoBeHb 3anycka
Touka 3anycka onpeaensercs ypoBHeM 3anycka W Bbl6OpOM Hak/oHa (MOMOXUTENbHbIN MK
oTpuuaTenbHbIn HGPOHT).

YpoBeHb 3anycka — [loporosoe HanpsixeHue (B), npn KOTOPOM NpoMcCxoauT 3anyck.

Monb3oBaTenb MOXET YCTAaHOBUTb YpPOBEHb 3anycka, ANns BblbpaHHOrO aHanoroBoro KaHana,
Ha)xaTneM KHonku Trigger/YpoBeHb W MUCMOSb3ys YHUBEpPCANbHbIN NepeknoyaTesb.

Mpn HaxaTuM Ha UEeHTpanbHYl 4acTb YHMBEPCaNbHOro perynstopa, NpoMcXoAuT YCTaHOBKa
YPOBHS curHana 3anycka Ha 50 % amMnanTyabl ocuuanorpamm.

YpoBeHb 3anycka oTo6pa)aeTcs MapKepoM , pacnosiIoXXeHHbIM B JIEBOW YaCTU 3KpaHa.

11.4 YcTaHOBKa BuAaa CBSAAI3BU CXE€Mbl CUHXPOHU3aLUum

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

Ona Bbibopa BMAA CBA3M CXEeMbl CUMHXPOHM3auum Heobxoammo 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 4N nojadnm Ha BXOA4 3anycka BCEX YacCTOTHbIX
KOMMOHEHT CWUrHana, WM B CcaydasiX, Koraa 3akpbiTbli Bxog (AC) MOXET NpuMBEeCTUM K CMeLLeHUto
3(pdEeKTUBHOIO YPOBHSA 3anycka.

AC (3akpbiTbli Bxoa) - EMKOCTHasi cBa3b no Bxoay. OTceueHMe MOCTOSIHHOM COCTaBNAOLLEN,
noaasneHne 4acToT Huxe 8 ..

HF Reject (BY d¢unbtp) - (nogasneHme BY) CBSA3b uyepe3 HU3KOYACTOTHbIA UbTP,
nogaBnsALWMIA YacToTbl CBbiwe 1,2 MIy. MNMpuMeHsaeTcs A4 3anycka Ha HU3KMX YacToTax.
LF Reject (HY d&dunbtp) - (nogasneHne HY) CBa3b no BXogy 4epe3 eMKOCTHOM

BbICOKOYACTOTHbI (PUNbTP; OTCEYEHME MOCTOSAHHON COCTaBASAWOLIEN, MOoAaB/eHMEe 4YacToT Huxe 2 MIu.
MNpuMeHaeTca AN9 NOBbIWEHMUS CTabUNbHOCTM 3anycka Ha CpeAHMX N BbICOKMX YacToTax.

11.5 Ypep)xaHue 3anycka

OYyHKUMSA yaepXaHUs — 3TO AOMOJSIHUTENbHOE YCNOBME AN peXnMa CUHXPOHM3AUNK NOo PPOHTY.
OHa MoxeT 6bITb BblpaXXeHa KakK WMHTepBan BpPEMEHW WM KONMYECTBO COObITUR. DYyHKUMA yaep)aHus
610KMpyeT CXeMy CUHXPOHM3AUMW Ha 3aJaHHblA Nepuos BpPeEMEHW WM KONMYECTBO CObbITMN nocne
nocnegHero 3anycka pasBepTku. CobbiTvs — 3TO CAydam, Korga MMEeT MeCTO BbINMOSIHEHWE YCNOBUNA
3anycka. Cnefyowunn 3anyck npousonaeT, KOraa MCTeKYyT YCNOBUSA yaepXaHus u 6yayT BbINOSIHEHbI
OoCTaljibHble YCNOBMSA 3arycka.

QOYyHKUMA yAepXKaHUSA UCMOoSb3yeTca AN nonyyeHus crabuibHOro 3amycka Ha COCTaBHbIX
nepuoanyeckux curHanax. Hanpumep, ecnn M3BECTHO KOMMYECTBO WAWM AJUTENbHOCTU 3S1€eMEHTapHbIX
curHanos, o6pasyroLlmx COCTaBHOM CUrHasm, TO MOXHO 3abnokuMpoBaTb X, BbibpaB noaxoasiiee 3Ha4YeHne
yaepxaHus. NMoxoxue yCcnoBus MCNOMb3YIOTCA B YCIOBHbIX TUMAaxX CUHXPOHU3ALMMN.

MHorga MOXHO A[0CTWMUYb CTabunbHOro oTob6paXkeHUs nepuoanYecKuX CrOXHbIX CUrHanNoBs,
HaN0XUB YCNOBWE Ha MHTEpBas BPeEMEHW MexAay nocraefoBaTesibHbIMW 3anyckaMu. B npoTueBHOM cnydae
3TO BpeMSA onpeaensercs TOAbKO BXOAHbIM CUMHaA0OM, peXMMoM CBSA3M M MOAOCON nponyckaHus npubopa.
BbibepuTe MONOXUTENbHLIA UAW OTpULATENbHbIN 3anyckalowmnini MGpPoOHT M MUHUMANbHOE BpeMs Mexay
3anyckamu. 3anycKalowmin CUHXPOUMNYNbC reHepupyeTcs, korga 6yaeT BbINOHEHO YCNOBME 3anycka
nocne WUCTeYeHUS BPEMEHU BbIAEPXKKW, OTCUYUTbIBAEMOro OT MOCAeAHero CUHXpouMmnysbca. MOXHO
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BbibpaTb N060M MpoMeXyTok BpeMeHuM oT 80 Hc Ao 1,5 c. OTCYET BpPEMEHU YyAEpXKaHUS Ha4yUHaEeTCs
3aHOBO MOC/Ee KaXAoro 3anycka.

MCTOYHUK CUHXPOHMU3ALMMN: NONOXUTENbHbLIA (PPOHT

3anyckatoLee 3anyckalouiee 3anyckatoLiee
cobbiTue cobbiTne cobbiTne
/ /]
¢ Vs
' '
3anyck MOXeT NpoOUCXOAUTb '| 1
m— T
L4
e BPEMS YAECPKAHNS i I} BpeMsl yAEPKAHNS ! :
! 1
. 1
MeHepupyeMbI CUHXPOUMNYNbLC 3anycKa \ \

* )
) t s ) 4
3anyck HauuHaet I I 3anyck HauMHaeT
i = HOBBIA OTCYET

BPEMEHW 3a1ePKKM

! ! HOBBbI OTCYET
1 1 BPEMEHW 33[EPXKKU

[ns Bblbopa KOPPEKTHOro BpEMEHM yAepXKaHMS 3anycka Heobxoammo:

1. HaxaTb kKHonky Stop. 3aTeM, UCNONb3yS KHOMKWU CMELLEHUS TOPU3OHTANIbHOM pa3BepPTKN U
YCTA@HOBKMN BpPEMEHUN pPa3BEPTKMU, HaNTU NOBTOPAOLWYHCA 4YacCTb CUrHana. BbinonHUTb
N3MepeHNE BPEMEHU MEXAY MOBTOPSOLWMMUCS YYaCTKaMM CUrHaNa C NOMOLLbI0 KYpCOpPOB.

2. HaxaTtb kHonky Trigger Setup/MEHKO CUHXP Ha nepeagHen naHenu ocuunnorpada.
OTKpOeTCs MeHK HaCTPOeK CMHXPOHM3aLUMKW, MO YMOAYaHMIO Ao/mKeH 6biTb BbibpaH Tun
CUHXPOHU3aLUWNK MO PPOHTY.

3. HaxaTtb kHonky ynpasneHus meHio Holdoff Close/Yaep>k Bbikn, 3aTeM BOCNO/1b30BaTbCS
YHUBEpCcasbHbIM nepeknyaTesneM aAna sbibopa BpeMeHN yaepXXaHus 3anycka.

11.6 ®unbTp WyMa

®dyHKUMA noaaBneHus wyma Ao6aBNAET AOMOAHUTENbHbIN TMCTEPE3NC B CXEMY CUMHXPOHM3ALUN.
3a cyeT yBenuM4yeHUs 30Hbl rMcTepesnca B CXeMe CUHXPOHM3aLMW, YMEHbLIAETCH BEPOATHOCTb JIOXKHbIX
cpabaTbiBaHUM OT WyMa B curHane. B Toxe BpeMs, GUAbTP WyMa YMeHbLUAET YyBCTBUTENbHOCTbL 3anycka,
noaToMy Ang cpabaTtbiBaHUA HEO6X0AMM cUrHaN € 60MbLLINM YPOBHEM.

Ona BkawoyeHnss dyHKUMWM noAaBneHus wyMa HeobxoauMo HaxaTb KHonky Trigger
Setup/MEHKO CUHXP Ha nepegHelir naHenu ocuunnorpada, B OTKPbIBLUEMCA MEHK Ha)XaTb KHOMKY
ynpasneHua MeHio Noise Reject/®unbrp LWyMma aAnd BkAOYEHUS GYHKUUMKM MNOAABMAEHUS LWIYMA,
NOBTOPHOE Ha)kaTue KHOMKW OTKJII0HYAET AaHHYI0 DYHKUMIO.

Puc. 11-1 ®OyHKLUMA NoAaBNIEHUA LWYMa OTKJIIOYEHa
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Puc. 11-2 ®dyHKUMsA nofgaB/ieHUsA WyMa BKJIlOYEeHa

11.7 Buabl CUHXPOHU3ALUMN

Ocuwunnorpad nmeeT 5 pexrmoB 3anycka:

Mo dpoHTY;

Mo CKOPOCTM HapacTaHus;

Mo 3afaHHbLIM NapaMeTpaM ANUTENIbHOCTU UMNYJbCa;
TB CUHXpOHMU3aUMSA;

Mo napameTpaM OKHa;

Mo BpeMeHHOMY MHTepBany;

OTNOXeHHbIN 3anycK;

Mo paHTy;

Mo wabnoHy.

11.7.1 CuHxpoHu3aumsa no ppoHTy

3anyck no GpoHTy ABNSETCA NPOCTENLLMM TUMOM 3anycka. 3anyck no MdpoHTY NPOUCXOAUT, Koraa
CUrHan rnepecekaeT aMnNTYAHbIN MOpPOr Kak C MOMOXWUTEeNbHbIM, Tak U C OTpULATENbHbIM HAK/IOHOM, C
BO3MOXHOCTbIO yAepXKaHus 3anycka no 3agaHHOMy BPEMEHHOMY MHTEpBany.

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

nepexoaa B MEHKO HACTpPOEK CMHXPOHU3aUnn.

. Haxate kHoOnNky vynpasneHus MeHio Type/Tun U1, WCNONAb3ys YHWUBEpPCasbHbIN

nepeknwyaTtenb, BbI6paTbh TUMN CUHXpPOoHU3auumM Edge/®poHT, ANa NOATBEPXAEHMSA Bbibopa
HaXaTb Ha LIEHTPa/IbHYI0 YacTb NepeksovaTtens.

. HaxaTb KHOMKY ynpaBfeHuss MeHio Source/WUCTOUYHMK W, WUCMONb3ys YHUBEpPCasbHbIN

nepeknkyartesb, BbI6paTb NCTOYHUK CUTHaNa CUHXPOHU3aUNN.

. Haxate kHonky ynpasneHns ™eHio Slope/HaknoH u©, uCnonb3ys YHUBEpPCAsbHbIN

nepeknkyartesb, BbI6paTb CUHXPOHUN3AUUNIKO TMOJTOXKUTENTbHbIM CprHTOM, CUHXPOHU3AUNIO
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oTpuUATENbHLIM (DPOHTOM UNU CUHXPOHM3ALMIO MO NO60MY (DPOHTY, KOTOPbI O06HapyXeH
nepBbIM.

5. HaxaTb kHonky Trigger Level, 1 BoCnonb30BaTbCs YHMBEPCa/ibHbIM MepeksoYaTenem ans

YCTAHOBKW YPOBHA 3anycka.

Puc. 11-3 CuHxpoHusaums no poHTy

11.7.2 CMHXpOHM3ALIMA MO CKOPOCTU HapacTaHuUA.

3anycKk no 3ajaHHOM CKOpPOCTW HapacTaHus Wan cpe3a (poHTa, onpeaensemMon nNpoxoaoM OT
nepeceyeHns B Ao nepeceyeHns A MOpPOroBbiX YpOBHEN B TeyeHue BpeMeHMU, KoTopoe 6onblue, MeHblue,
HaxoAWTCS B nMpejenax WAM BHe nNpeaenoB YCTAaHOB/IEHHOrNO BpeMeHHOro uHTepsana. [loporosble
BE/IMYUHbI TaKXe MOXET ObITb 3a4aHbl.
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. HaxaTte kHonky Trigger Setup/MEHIO CUHXP Ha nepeaHein naHenu npubopa, Ans

nepexoaa B MEHKO HACTPOEK CMHXPOHU3aUNN.

. HaxaTe kHoOnky ynpasneHus MeHoo Type/Tun K1, UCNONb3ys YHMUBEpPCaNbHbIN

nepekntoyatenb, Bbl6paTb TUN CUHXPOHM3auuu Slope, ans noaTBepXAeHWUs Bblibopa
HaXaTb Ha LleHTpasibHYl0 4acTb NepeksovaTtens.

. HaxaTtb KHOMKY ynpaBreHus MeHio Source/WUCTOUYHUK W, UCMONb3ys YHUBEPCasibHbIN

nepeKkn4yaTtenb, Bbl6paTb MCTOYHUK CUTHaNa CUHXPOHU3aUNN.

. HaxaTb KHOMKy ynpaBneHus MeHio Slope/HaknoH U, uWCNonb3ys YyHWBEpPCasbHbIN

nepeknoyatenb, BblI6paTb CUHXPOHU3ALMIO MONOXUTENbHbIM (MPOHTOM, CUHXPOHM3ALINIO
oTpULaTENbHbIM DPOHTOM UMM CUHXPOHM3AUUIO MO N060MYy (PPOHTY, KOTOpPbIA O6Hapy>KeH
nepBbIM.

. HaxaTe kHOMKy ynpaBneHums MeHio Limit Range, v BOCMNO/b30BaTbCs YHUBEPCasbHbIM

nepekayartesnem ansa Bbl60pa yCnoBud CUHXPOHU3aUUNn:
e <= - KOraa CKOpOCTb HapaCTaHuUAa MeHblUle 3a4aHHOIro 3Ha4YeHuns;
e >= - KOraga CKOpoCTb HapacCTaHusa 6onblue 3agaHHOro 3Ha4eHun4,
e <> - KOrga CKOpoCTb HapacTaHuA 6onblUe MM MeHblue 3a4aHHOro 3HA4YEHUA,;



e >< - KOrga CKOpocCTb B npegesax 3af4aHHOro gvarnasoHa.

6. Haxatb kHonky Lower Upper/BepxH Hw)XH ans yCTaHOBKM 3HA4YeHWI BEpXHEro u
HUXHEro noporoBOoro YypoBHA. YCTaHOBKA 3HAuyeHUS OCYLLECTB/AETCH YHUBEpPCaslbHbIM
nepekntoyvaTeneMm. HmxHee 3HaueHne NOPOroBoro ypoBHS, He MOXeT 6bITb Bbille BepXHero
3HayeHus n Ha o6opoT.

Puc. 11-4 CMHXpOHM3aLUA NO CKOPOCTU HapacTaHus
11.7.3 CyMHXpOHM3aLUMSA NO YCNIOBUSM AJINTEJSIBHOCTU MMIYJibCa

3anyC|< MO OKOHYAHUIKO MNOJTIOXUTENBbHOIO UIN OTpULUATENIBHOIoO MMNynbCa, Korga ANUTENTbHOCTb
nMmnynbcCa 60ﬂbLIJe, MeHblle, HaXoAUTCA B npeaenax Uin BHe npeanenos YCTaHOBﬂeHHOVI ANNTENDBbHOCTW.
AnntenbHOCTb oTpuuaTesIbHOro nMnynbca

1. HaxaTb kHonky Trigger Setup/MEHKO CUHXP Ha nepeaHein naHenu npubopa, Ans
nepexoga B MEHIO HAaCTPOEK CUHXPOHM3aLUN.

2. Haxatb KHOMKY ynpasneHusa MeHo Type/Tun U1, UCNOMb3ys YHWBEPCasbHbIN
nepeknto4vaTtenb, BbibpaTb TUN CcuHXpoHu3aumu Slope, ang noaTeepxaeHns Bbibopa
HaXkaTb Ha LUEeHTpanbHYI 4YacTb NnepexknyaTens.

3. HaxaTb KHOMKYy ynpaBneHus MeHio Source/WUCTOYHUK W, WUCNONAb3yS YHWBEPCasbHbIN
nepekntoyvaTenb, BbibpaTb UCTOYHUK CUMHAMa CUHXPOHU3ALNK.

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

5. Haxatb KHoOMKy ynpasneHns MeHio Polarity/MonsapHoctb ans Bbibopa MNOASPHOCTU
UMnynbca, No KOTOpoMy 6yaeT BbIMNOAHATCA CMHXpOHU3auus: Positive/MonoxkurtenbHas
unn Negative/OTpuuaTtenbHas.
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6. Haxxatb KHOMKy ynpasneHuss MeHto Limit Range, n BoCcnonb3oBaTbCA YHMBEPCaNbHbIM
nepekntodaTeneM ans Bbibopa ycnoBmsl CUHXPOHM3AUNK:
e <= -NTENbHOCTb MMNYJ/IbCaA MEHbLUE 3a4aHHOIro 3HAa4YeHMUS.
Mpumep: npu ycrtaHoBke ycnoBua <100 HC, 3anycK npousonaetr npu obHapyXeHuu
UMNynbca C ANTeNbHOCTLIO MeHee 100 Hc.

e >= - ANNTENIbHOCTb MMMyJibca 6osblle 3a4aHHOro 3Ha4YeHusl.
Mpumep: npm yctaHoBke ycnoBusa >100 HC, 3anyck Npou3onaeT npu obHapyXeHun
nMnynbca Cc AnuTenbHoCcTbio 6onee 100 Hc.

e <> - KOrga A/MTeNbHOCTb MMNYJibCca 60/blUe HUXXHEro npeaena v MeHblle BepxHero
npeaena.
Mpumep: npu yctaHoBke ycnosus >100 Hc m <300 HC, 3anycK MpouM3onaeT npu
obHapy>XeHun nMnynbca B yKasaHHOM gmanasoHe, mexay 100 n 300 Hc.

o >< - KOorga ANuUTeNIbHOCTb nMnynbcCa 6onblue BEPXHEro npeaena n MeHbLE HNXHEIO
npeaena.

Puc. 11-5 CMHXpOHM3aLMA NO AJINTENIbHOCTU UMNy/ibCa

11.7.4 CuHxpoHu3auus no napametpam TB curHana

B >TOM pexuMe cxeMa CUHXPOHM3aUMU JaeT BO3MOXHOCTb CUHXPOHM3AUUW  TMOSHOMO
TEeNeBU3MOHHOIo cMrHana, ebibopa NOASPHOCTM BMAEO CUMrHana, Bblbopa cMCTeMbl LBETHOIO TeneBnaeHus,
Bbibopa TB-cTtpoku, wn TB nonga. Ocuumnnorpadbl AKUM-4125C / AKWM-4128C noapepxusatoT
CUHXPOHMU3ALMIO NO CreaywmMm 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 HAaCTPOEK CUHXPOHU3ALNMN.

. HaxaTte kHomky ynpaeneHna wMeHioo Type/Tun u©, WCNOAb3yS YHMBEPCAbHbIN
nepeknto4daTenb, BbibpaTb TUN CcuMHXpoHM3auum Video, pns noaTeepxaeHus Bbibopa
HaXkaTb Ha LEHTpanbHYI0 YacTb nepeknyaTens.

. Haxate kHOMKy ynpasneHus MeHiO Source/WUCTOYHMK U1, MCMOSb3ys YHWBEPCAsbHbIN
nepekatovaTenb, BbiIbpaTb UCTOYHUK CUMHAMa CUHXPOHU3aLNK.

. HaxaTtb kHonky ynpasneHus MeHio Standard/Cranpaprt 415 Bbibopa BuMAeo craHgapTa.
Ocuunnorpadbl cepun AKNM-4125C / AKUMN-4128C noaaepxuBawT crneaywolmne Buabl

BMnA€O CTaHAapTOB.

CraHpapt Tun CHUHXpOMMNYJIbC

NTSC YepeccTpo4yHas Bl-level
PAL YepeccTpoyHas Bl-level
HDTV 720P/50 [MporpeccueHas Tri-level
HDTV 720P/60 lMporpeccuBHas Tri-level
HDTV 1080P/50 lMporpeccmBHas Tri-level
HDTV 1080P/60 [MporpeccueHas Tri-level
HDTV 1080i/50 [MporpeccueHas Tri-level
HDTV 1080i/50 lMporpeccmBHas Tri-level
Monb3oBaTenbCKUMN

Monb3oBaTeslb TaKXe MOXeT 3aAaTb CO6CTBEHHble HACTPOMKW CcTaHAapTa,

Heobxoammo Bbi6paTb TN Custom/Monb3oBar.

ana 3Toro

YacToTa Kagpos

25Ty, 3010y, 50 "y, 60 'y

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

0N~ WIN(F(O

Huxe npeacrtaBneHa Tabnuua,

raoe Ha npuMepe 800 CTpoKM NMoKasaHa B3auMOCBA3b Bbibopa
CTPOKM, MONs, pa3BepTKN U TOYKM 3anycka.

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

800 1,2,4nn 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 1,2,4vnn 8 8:1 100 1,1-2,1-4,1-8

5. HaxaTb KHOMKy ynpasneHuns MeHio Sync/CuHXpoHusauua 415 Bbibopa ycnoBus 3anycka.

Ona nwboro Tuna TeNEeBU3MOHHOrO CUrHana

Any/Jlro6o# nnu Select/Bbi6op.

e Any/J1io60M — CMHXPOHM3ALMUS MO NHOO6OMY FOPU30OHTAIbHOMY CUHXPOUMMYbCY;

e Select/Bbi6op - BbI6Op NOMS M CTPOKU CUHXpOHM3aumu. Ons Bbibopa HaxaTb
KHOMKY ynpaeBneHus MmeHio Line/Ctrpoka wnun Field/MNMone, Bbi6bpaTb 3HauyeHue
YHUBEpCasibHbIM MepeKkntoyaTesneM.

Huxe B Tabnuue npuBeneHa MHGOPMaUMS O KOMMYECTBE CTPOK B MOJie ANS KaXX4oro M3 BUAEO

CTaHAapTOB.

MOXHO 3a4aTb TuUn

CUHXPOHU3aUnNn

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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Puc. 11-6 CuHxpoHusauusa no napamerpam TB curHana

11.7.5 CuHXpOHM3aLuMs NO NapamMeTpaM OKHa

B 3TOM pexuMme CUHXPOHM3aUMKW 3anyCcK MNPOUCXOAUT, KOraa YpPOBEHb CUrHasjsa BbIXOAMT 3a
npeaesnbl YCTAHOBIEHHOIO «OKHa» (MepecekaeT BEPXHIOK MM HUXXHIOK rpaHuLubl).

EcTtb ABa Bumaa OKOH: abcontotHoe wn oTHocuTenbHoe. OKHa WMeT pa3nnyHble MeETOoAbI
KOPPEKTUPOBKN YpPOBHS 3anycka. lpu Bbibope okHa abCcoNOTHOro Tuna, HUXXHUIA U BEPXHUIM YPOBEHb
3anycka MOXHO perysmpoBaTb COOTBETCTBEHHO C MOMOLLbID PYYKW perynsitopa yCTaHOBKM YpPOBHS. [Mpwu
BblbOpe OKHa OTHOCUTENIbHOro Tuna, AOCTyMNHa peryJnpoBKa LEHTpasibHOM OCU YpPOBHSA 3anycka, wu
3HAYEeHUE OTCTPOMKN HUXHEN N BEPXHEN rPaHuUL OT LEHTpa.

Ecnv HMXHUIA 1 BEPXHUIA MOPOroBble YPOBHM HAaxXoAsATCS B npeAenax Anana3oHa aMnanTyabl
CUrHana, CUHXpPOHM3auuM O6yaeT BbINOMHATECA KaK MO HapacTawweMmy, Tak W Mo
cnagatowemy QpoHTy.

Ecnn BepxHMI NOpOroBbli ypOBEHb HaxoouTCs B npedenax Anana3oHa aMnautyabl
CUrHana, B TO BPEMS KaK HMXHWI MOPOroBbl YPOBEHb BbIXOAWUT 3a Npeaesbl Anana3oHa
aMMANTyAbl CUTrHana, CUHXPOHM3aumst OyAeT BbINOSHATLCA TOJSIbKO MO HapacTaloleMy
dpoHTY.

Ecnn HMXXHWIA NOPOroBbIf YPOBEHb HAXOAUTCS B Mpeaenax AnanasoHa aMnanTyabl cMrHana,
B TO BPEMS KaK BEPXHWIA MOPOroBbl YPOBEHb BbIXOAUT 3a NpeAesibl Anana3oHbl aMianTyabl
CUrHana, CMHXpoHu3auuns 6yaeT BbINOMHATLCS TONLKO MO cnagatowemy dpoHTY

Hactpoitkn Absolute/A6contoTHOro TMNa okKHa.

1.

2.
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HaxaTtb kHonky Trigger Setup/MEHKO CUHXP Ha nepegHei naHenu npubopa, Ond
rnepexoga B MEHIO HAaCTPOEK CUMHXPOHM3aLUN.

HaxxaTb KHOMKY ynpaBneHmss MeHio Type/Tvun 1, WCNOAb3ysa YHUBEpPCasbHbIN
nepeksatyaTtens, BbibpaTb TN cuMHXpoHu3aumm Video, ans noaresepxaeHums Bblbopa
Ha)kaTb Ha LeHTpasbHYI0 YacTb MnepeksyaTens.

. HaxaTtb KHOMKY ynpaBrieHuss MeHio Source/WUCTOUYHUK W, UCMONb3ys YHUBEPCasibHbIN

nepeKkn4yaTenb, Bbl6paTb NUCTOYHUK CUTHaNa CUHXPOHU3aUnNn.

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

Absolute/A6contOTHOro oKHa.

. HaxaTtbe kHonky ynpasneHuss meHio Lower Upper/Bepx HwkH, 3ateM HaxaTb KHOMKY

ynpaBneHuss MeHio Trigger Level ans ycTaHOBKW BepxXHEro WM HUXHEro MOpoOroBoro
YpPOBHS. [nsi  yCT@HOBKM  MOPOroBOro  YPOBHS  MCMOJSIb30BaTb  YHMBEpPCasbHbIN
nepeksyaTternb.



Puc. 11-7 CnHXpoHu3aLuna no abConroTHOMY TUNY OKHa

HacTtpoiiku Relative/OTHOCMTENbHOro TUNAa OKHa.

1.

2.

HaxaTb kHomky Trigger Setup/MEHKO CUHXP Ha nepegHeir naHenu npubopa, ans
nepexoga B MEHK HACTPOEK CMHXPOHM3ALNN.

HaxaTb KHOMKY ynpasneHus MeHio Type/Tun 1, WUCNOAb3ys YHUBEpCasbHbIN
nepeknwo4daTtensb, BbibpaTb TuN CcUHXpoHu3aumnm Video, ans noaTBepXxaeHus Bblbopa
Ha)kaTb Ha LEHTpanbHYI 4YacTb NepekstovaTens.

. HaxaTb kHONKy ynpasneHus MeHiO Source/WUCTOYHUK U, UCMOMb3ys YHWUBEpPCAsbHbIN

nepeknkyartesb, Bbl6paTb MCTOYHUK CUTHaNa CUHXPOHUN3aLUUN.

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

Relative/OTHOCUTENbHOIO OKHa.

HaxaTb kKHonky yrnpaBneHuss MeHto Center Delta, 3ateM Ha)xaTb KHOMKY ynpaB/ieHus
MeHio Trigger Level 019 yCTaHOBKWM 3HaYeHUS LEHTPasbHON OCU U 3HAYEHUS OTK/IOHEHUSA
(Oenbta) oOT UuUeHTpa. [Ona yCTAaHOBKM 3HAYeHW UCMONb30BaTb YHWUBEpPCANbHbLIN
nepekso4aTens.
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Puc. 11-8 CMHXpOHM3aL A NO OTHOCUTEJNIbHOMY TUMY OKHa

11.7.6 CuHXpOHM3aLUMs NO UHTepBany

3anyck Mo BTOPOMY TMONOXWUTENbHOMY WM OTpuUUATeNnbHOMY GPOHTY, KOraa MpoMexyToK
BpeMeHu Mexay dpoHTaMu 6onblue, MEHbLUE, HAXOAUTCA B Npeaenax Win BHe NpeaenoB YCTaHOBIEHHOMO
BPEMEHHOI0 MHTepBana.
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. HaxaTe kHonky Trigger Setup/MEHIO CUHXP Ha nepeaHein naHenu npubopa, Ans

nepexoaa B MeHO HACTpOeEK CMHXPOHM3aL NN,

. HaxaTb KHOMKy ynpaBneHus MeHiwo Type/Tun 1, WCNonb3ys YHUBEPCAsbHbIN

nepeknto4yaTenb, BbibpaTb TMN cuHXpoHU3auuu Interval/WUHTepBan, aAna noaTBepXAeHus
Bbl6Opa HaxaTb Ha LEeHTpanbHYIO YacTb NepekntovaTens.

. HaxaTte kHonky ynpasneHus MeHio Source/WUCTOYMHUMK W, WCMONb3Yys YHUBEPCAsbHbIN

nepekn4yartenb, Bbl6paTb MCTOYHUK CUTHaNa CUMHXPOHU3aLUUNN.

. HaxaTb KkHoMKy ynpaBneHus MeHio Slope/HaknoH u, UWCMNONb3ysl YHUBEpPCasbHbI

nepekstoyaTesnb, BbIbpaTb CUHXPOHM3ALMNIO MOSTOXKUTENbHLIM (DPOHTOM MW CUMHXPOHU3ALMIO
oTpULaTeNbHbIM (PPOHTOM.

. HaxaTbe kHonky ynpasneHus MmeHio Limit Range/3anyck, Korga, ansa sbibopa ycnosus

CUHXPOHU3ALUMUN:

e <= - (MeHblle 33a4aHHOr0 3HA4YeHMSA): 3anycK, Koraa WHTepBas BPEMEHU A0 BTOPOro
NMOMOXMUTENbHOIO UM OTpULLATENBbHOro (PPOHTa MeHbLUEe 3a4aHHOro 3HaAYEeHUs.

e >= - (6onblle 3a4aHHOr0 3HA4YeHMs): 3anyckK, Koraa WHTepBasa BpeMeHn 4O BTOPOro
NMOMOXMUTENbHOIO MM OTpULATENBbHOro GpoHTa 6oNnblle 3a4aHHONO 3HAYEHUS.

e <> - (B npegenax 3adaHHOro AwanasoHa): 3anyck, Korga wMHTepBan BpeMeHu A0
BTOPOro MOJIOXUTENbHOIMO UM oTpuuaTenbHoro poHTa 6onblle 3a4aHHOr0 3HAYEHUS
HMXXHEro npeaena n MeHblle 3alaHHOro 3Ha4YeHMsl BEpXHEro npeaena.

e >< - (B He NpenenoB 3a4aHHOr0 AmManasoHa): 3anyck, Korga MHTepBan BpPeEMeHU A0
BTOPOro MOJIOXUTENbHOIMO UM oTpuuaTenbHoro dpoHTa 6onblle 3a4aHHOr0 3HAYEHUS
BEepxHero npeaena v MeHblUe 3a4aHHOro 3Ha4YeHns HUXXHEero npeaena.



Puc. 11-9 CMHXpOHM3aLMA N0 UHTepBany

11.7.7 OTnoO>XeHHbINA 3anyck

3anyck npuv nponajaHWM CUrHana Ha BpeMsi 60/blie 3a4aHHOro Mo YCI0BUIO (pOHTa WK

COCTOAHUA.

3anyck, korga 6nuxanwme @poHTbl OAHOMMEHHOW (YyC/oBUE <«MPOHT») WAN PasHOUMEHHOM
(ycnosue «cocTositHME») MONAPHOCTU OTCTOAT APYr OT Apyra Ha BpeMsa 6onblue 3a4aHHOro.

]

Ycnosue «poHT»
YcrnoBue «cocTtossHue»

—

il

)
— — >

Mﬁ i i

?

3anyck
3anyck Yy 3anyck 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 ynpaBneHusa MeHio Type/Tvun 1, WUCNONb3ya YHMBeEpCasbHbIN
nepeknw4vartenb, BbibpaTb TN  CUHXpOHM3aumm Drop Out/OTno>xkeHHasa, Ans
noaTeepXXaeHus Bbibopa HaxaTb Ha LEHTpasibHY YacTb NepekvaTens.

. HaxaTb KHOMKY ynpaBneHua MeHio Source/WUCTOUYHMK W1, UCMOSb3ya YHWBEpCasbHbIA

HepeKﬂanTeﬂb,BH6paTbMCTOHHMKCMFHaﬂaCMHXpOHM3aHMM.

. Haxatb kHonNky ynpasneHns ™eHio Slope/HaknoH u©, ucnonb3ys YHUBEpPCAsbHbIN

nepekso4vaTtesnb, BbibpaTb CUMHXPOHU3ALUMIO NOMOXUTENbHBIM (DPOHTOM MU CUMHXPOHU3ALMIO
oTpuuaTenbHbIM PPOHTOM.

. HaxaTtb kHonky ynpaBneHuns MeHto OverTime Type/Tun BpemeHmu ans Bbibopa Tuna

Edge/®PpoHT.

. HaxaTb kHoMKy ynpasneHusi MeHio Time/BpeMs, BbibpaTb 3HaYeHWE BPEMEHU UCMOMb3YS

yHMBepcaanuﬁ NnepeknYaTesb.
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Puc. 11-10 OT/10>keHHbI 3anyCcK Mo YyC/IOBUIO «D®POHT»

HacTpoiku OT/NI0)KEHHOro 3anyckKa no ycsoBuio «CocTosiHue>».
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1.

2.

HaxaTb kHonky Trigger Setup/MEHKO CUHXP Ha nepegHelr naHenn npubopa, ans
nepexona B MEHK HAaCTPOEK CUMHXPOHM3ALUN.

HaxaTb KkHOMKy ynpaeneHusa ™MeHio Type/Tun 1, UCNonb3ys YyHUBEPCasSbHbLIN
nepeknwo4yatens, BblbpaTb TUN  CUHXpOHM3auum Drop Out/OTno>keHHas, Aans
NoATBepXAeHUS BbibOpa HaXaTb Ha LeHTpasibHY YacTb NepeksvaTens.

. HaxaTb KHOMKYy ynpaBreHuss MeHio Source/WUCTOMHUMK U, UCMNONb3ys YHUBEPCAsbHbIN

nepekn4yartenb, Bbl6paTb MCTOYHUK CUTHaNa CUHXPOHU3aUUNN.

. HaxaTb KkHoMKy ynpaBneHus MeHio Slope/HaknoH #u, UWCMNoONb3ysi YHUBEpPCasbHbIN

nepekntoyaTtesnb, BblbpaTb CUHXPOHM3ALUUIO MOJIOXKUTENbHLIM (POHTOM UM CUHXPOHU3ALNIO
oTpULaTeNbHbIM (PPOHTOM.

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

State/CocTosiHme.

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

YHUBEpCasbHbI NepekoYaTensb.



Puc. 11-11 OT/210>keHHbI 3anycK No ycsoBuilo «CocroaHue»

11.7.8 CuMHXpOHM3aLMA NO paHTy

3anycK pasBepTKM MO paHTy, onpeaensieMoMy 2 Noporamu rno ypoBHIO M MO ANIUTENbHOCTU paHTa,
KoTopas 60/bllue, MeHblUe, HAaXOAWUTCS B npeaenax WM BHe MpeaenoB YCTAaHOBIEHHONO BPEMEHHOro

3HaA4YeHn4.

MonoXuTenbHbIn paHT UMNYNbLC

BepxHWin noporoebli
ypoBeHb Sl e et | S e R R S N E

HW>XXHWIA NOpOroebIi
YPOBEHb

OTpuuaTtenbHblil paHT UMNYNbLC

OTpuuaTenbHblA  paHT MMMYSbC MNepecekaeT BEpPXHUA MOPOroBbll YPOBEHb, HO He
nepecekaeT HUXHWU NOPOrOBbI YPOBEHbD.
MoNoOXUTENbHbIX paHT WMNYAbC MNEepecekaeT HUXHUA MOPOroBbli  YPOBEHb, HO He
nepecekaeT BEPXHUI NOPOroBbiil YPOBEHb.

. HaxaTtb kHonky Trigger Setup/MEHIO CUHXP Ha nepeaHein naHenu npubopa, Ans

nepexoaa B MEHKO HACTPOEK CMHXPOHU3aAUNN.

. Haxate kHoOnNKy ynpasneHus wMeHio Type/Tun U, WUCNONb3ys YHWUBEpPCAsbHbIN

nepeknwyaTtenb, BbibpaTb TUN CUHXPOHM3auMM Runt/PaHT, Ans noaTBep)XAeHUs Bbibopa
HaXaTb Ha LEHTpasibHYl YacTb NepeknyaTens.

. HaxaTb KHoMNKy ynpaBneHus MeHo Source/WUCTOYHMK U, UCMOSb3ys YHWBeEpCasbHbIN

nepeKnkyartesb, Bbl6paTb UCTOYHUK CUTHANa CUHXPOHU3aUUN.

. HaxaTb kHoOMky ynpaBneHns MeHio Polarity/MonapHoctb ana Bbibopa MNONAPHOCTU

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

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

CUHXpOHM3aUUN (<=, >=, <> Wn ><).

. HaxaTb KHoMKy ynpaeneHus meHio Time Setting, Bbi6GpaTh 3HaUeHNE BpeEMEHU UCMONb3yS

YHMBEpCanbHbI nepekntoyaTesb.
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6. Ha BTOpOM CTpaHWLE MEHI0 HaxaTb KHOMKY YyrnpaBneHus MeHio Lower Upper/Bepx
HW>KH, 3aTeM HaxaTb KHOMKY ynpaBneHus MeHio Trigger Level ans ycTaHOBKW BepXHEro
MWW HWXXHEro MOpPOroBOro YypoBHS. [N yCTaHOBKW MOPOroBOr0 YpPOBHSI MCMOSIb30BaTb
YHUBEpCarnbHbIA NnepekoYaTenb. HuxXHee 3HauYeHne NoporoBOro YPOBHS, HE MOXET 6biTb
BbllLE BEPXHEro 3HauYeHus 1 Ha 060poT.

Puc. 11-12 CMHXpOHM3aUMA MO PaHTy
11.7.9 CuHXpOHM3auMsa NO 3afaHHOMY WAa6N0HY

CVMHXpOHM3auna pas3sBepTkn KoMbuHauuen CUrHanosB OT pas/IMYHbIX UCTOYHWKOB (KaHanos). lNpu
CO34aHUN YCNOBUS 3a[al0TCA YPOBHU ANS KaXAOro M3 KaHanoB, KOTOpble 3aTeM CBA3bIBAOTCA MexAay
coboin normyeckmmn dyHkumammn (N; NWHE; WIN; UIIN'HE), ¢ BO3MOXHOCTbIO yAep>KaHUs 3anycka no
3ajaHHOMY BpPEMEHHOMY WHTEpBany.

L Kaunan 1 Breicokuii

L KaHan 2 Huskui

"N" OcumnnorpaMmma

3anyck 1 3anyck 2

1. HaxaTtb kHonky Trigger Setup/MEHIO CUHXP Ha nepegHen naHenu npubopa, ans
nepexoAa B MEHI0 HAaCTPOEK CUHXPOHMU3ALNN.

2. HaxaTtb KHOMKY ynpasneHusa MeHio Type/Tun 1, WCNOAb3ys YHUBEpCasbHbIN
nepekn4yartens, BblbpaTb TMN cuHXpoHusauum Pattern/LWa6noH, ana noaTBepXAeHUs
BblI6Opa HaxaTb Ha LEeHTPasbHY YacTb Nepeknovartens.
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. HaxaTtb kHOMKy ynpasneHuss MeHi Source/WUCTOYHMK U, MCMOJb3ys YHWBEpCasbHbIN
nepekatovaTenb, BbibpaTb UCTOYHUK CUTHAMa CUHXPOHU3ALNK.

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

¢ Low/Hu3kui - ycTtaHOBKa HW3KOro SIOrMYEeCKOro ypoBHS A5 BbIOpaHHOro KaHana.
Hu3knii ypoBeHb — 3TO YpPOBEHb HaMps>KeHMsS MeHblle YPOBHSA 3anycka u
NOpPOroBOro ypoBHS KaHana.

e High/BbIlCOKMIA - yCcTaHOBKa BbICOKOIO JIOFMYECKOro YPOBHS AN Bbl6paHHOro
KaHana. BblCOKMI ypOBEHb — 3TO YpPOBEHb HanpsiXeHusi 6onblue YPOBHS 3amnycka u
NOpPOroBOro ypoBHS KaHana.

e Don't care/He BaXHO - JlOrMYeckM YypoBeHb AN Bbi6paHHOro KaHama He
BblbMpaeTcs. Jllobble NapaMeTpbl KaHasna He YYUTbIBAOTCSH NP CUHXPOHU3ALNN.

e Ecnu ana obomx kaHanos BbibpaH pexum Don’t care/He Ba>XHO, TO CUrHasn He
6yneTr CMHXPOHU3MPOBaH.

YcTaHOBKa 3HA4YeHUs1 YPOBHS BbIMOSIHAETCS YHMBEPCaJibHbIM MNepeknlyartenem rnocne
HaxaTtus kKHornku Trigger Level/YpoBeHb.

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

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

. HaxaTtb kHonky ynpasneHus meHio Time/BpemMsa, BbibpaTb 3Ha4YeHMe BpEMEHM MCMONb3ys
YHUBEpCasbHbI NepektoyaTenb.

Haxatb kHonky ynpasneHuns MeHto Holdoff Close/Yaep>x BbIKJ1 ans BkiaouyeHus
dYHKUMM 3a4epXKK 3anycka. [na yCTaHOBKM BpeMeHW yAep)KaHus 3anycka Heobxoammo
NCNONb30BaTb YHMBEPCAIbHbIA NepeksitoYaTenb.

Puc. 11-13 CuHXpOHM3aUUA NO WabNoHy
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12 CUHXPOHU3ALMUA n AEKOANPOBAHMUE NMOCNEAOBATEJIbHbIX
MPOTOKOJ10B
Ocuwmnnorpadsbl cepuin AKUM-4125C / AKNM-4128C nopaepxunBatoT GYHKUUN OEKOANPOBAHUS U
CMHXPOHM3aUMK nocnenoBaTesbHbiX npoTtokonos: 12C, SPI, UART/RS232, CAN, LIN.

12.1 Npotokon I2C
12.1.1 Hacrtpoika napamMmeTpoB curHana I2C

HacTpoika napameTpoB curHana 12C BkoyaeT B cebsi: nogknoyeHne KaHanos ocuumanorpada K
nocnepoBaTenbHOM AMHMKM AaHHbiX (SDA) n nocnepoBatesibHOM NnMHUKM TakTupoBaHusa (SCK), ycTtaHoBKa
MOPOroBbIX YPOBHEN.

Ons HacTporkn ocunnnorpada noa curHan 12C HeobxoamMMo:

1. HaxaTtb ogHoBpeMeHHO kHonku Shift n Print Ha nepegHen maHenu ocumnnorpada, ans
[OCTyrna B MEHIO HAaCTPOEK AEKOAMPOBAHMS.

Puc. 12-1 MeHI0 HacTpoeKk AekoampoBaHus

2. HaxaTb KHOMKy ynpasneHus meHto Decode n BbibpaTb 04HY U3 ABYX fldeeK Ans co3aaHus
HacTpoek: Decode 1 nnu Decode 2.

3. HaxaTb KHOMKy ynpassieHns MeHio Protocol/MpoTtokon 1 Cc nomMowbio YHMBEPCANbHOIO
nepeknodaTtena Bblibpate npotokon I2C. [Ana noatBepxaeHus Bblbopa HaxaTb Ha
LEeHTPasbHYH 4YacTb YHUBEPCA/IbHOIrO NepekyaTtens.

4. HaxxaTb KHOMKYy ynpaBneHuss MeHio Signal/CurHan ans nepexoga B MEHK HaCTpoek
napamMeTpoB curHana.

Puc. 12-2 MeHto CurHan npotokona I12C

5. HacTponkn npuMeHuMble K curHanam SCL n SDA:

e [oakno4YnTb BXOAbl ocumniorpada K TeCTupyemMomy yCTPONCTBY.

e HaxaTb KHOMKy ynpasneHus meHio SCL unm SDA; 3ateM BbibpaTb BXOAHOW KaHan
CUrHasna c NOMoLb YHUBEPCANBLHOro nepekyaTens.

e HaxaTtb kHonky ynpasneHus MeHio Threshold/Mopor; 3atem BbibpaTb 3HayeHue
YPOBHS MOPOroBOro Hanpsh>XeHUs C NOMOLLbIO YHUBEPCASIbHOro NepeksvaTens.

e YpoBeHb MOPOroBOro HampsXeHUs MUCNOSb3yeTcsd Npu AeKOAMPOBAHUU, OH ABNSETCHA
YPOBHEM  3anycka, Korga B  KayectBe Buaa  CUHXpoOHM3aumu  BblbpaH
nocnenoBaTesibHbINA MPOTOKOI.

e [laHHble Ha BXxoAe AO0/KHbl 6biTb CTabwuiibHbIMM B Te4yeHue BCEero uMkKia BbICOKOrO
YPOBHS TaKTUPOBaHUA, WHaye BXOAHble AaHHble 6yTy MWHTEpnpeTupoBaHbl Kak
coctosaHue CTAPT nnu CTOI.

12.1.2 CuHXxpoHu3aums no nporokosny I2C

Mocne BbINOSHEHUS HACTpoMku ocumnnorpada nog curHan I2C, Heob6X0AMMO BbIMOMHUTL
HaCTPOMKY CXEMbl CUHXPOHM3aLMMN NO NPOTOKOY U OAHOMY M3 YCOBMI 3anycka.
1. HaxaTb kHonky Trigger Setup/MeHI0 CMHXP Ha nepeaHen naHenwu.
2. HaxaTtb KHOMKy ynpasneHusa meHio Type/Tun u BbibpaTh Serial.
3. HaxaTtb kHOoMnKy ynpaBneHus meHio Protocol/Mpotokon un Bbibpath I2C.
4. HaxaTb KHOMKy ynpasneHusa MeHio Trigger Setting.
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Puc. 12-3 MeHI0 CMHXpPOHM3auun no nporokony I2C

5. HaxaTb kHoMKy ynpaBneHus MeHio Condition/CocrosaHue ana Bblbopa YycnoBus
CUHXPOHU3ALMMN.
e Start/Craprt - 3anyck BbIMOJIHAETCS Korga AaHHbie SDA nepexoasT U3 COCTOSIHUSA
BBICOKWW B cocTosiHne HU3KWUI, npu 3ToM aaHHble SCL B cocTosiHum BBICOKUN.
e Stop/Cron - 3anycK BbINOJIHAETCA Koraa gaHHble SDA nepexoasiT U3 COCTOSIHUSA
HU3KWIN B cocTosiHne BBICOKWI, npu 3ToM AaHHble SCL B cocTosiHum BBICOKUN.

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

e Missing Acknowledge/HeTr OTBeTa - 3anyck BbINOJIHAETCS, Koraa AaHHble SDA
HaxoasTCs B CocTosiHMM BbICOKUA Bo BpeMsa npoxoxaeHns Ack SCL 6uta
CUHXPOHU3ALMMN.

e EEPROM Data Read/EEPROM uTeHMe AaHHbIX — 3anyCck BbIMNOJIHAETCS MO
KOHTponbHOMy EEPROM 6uTy co 3HaudeHueMm 1010xxx B curHane SDA, cnefyowmm
nepen 6utamm Read mn Ack. 3atem ocumnnorpad BbINOJHAETCA CIMYEHUE AAHHbIX
YCTQHOBNEHHbIX B TMyHKTe ynpaBneHus MeHiwo Datal/[AdaHHble 1. CnunyeHue
BbINMOHAETCA NO 3a4aHHOMY YC/I0BUIO: >, < wid =.

e 7- bit Address & Data Condition - 3anyck BbinonHseTca no kagpy Read wam
Write B 7 - 6BUTHOM pexuMme agpecauum Ha 17-M unmn 26-m dpoHTe curHana SCL,
ecnn Bce 6UTbl COOTBETCTBYIOT WabnoHy.
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e 10- bit Address & Data Condition - 3anyck BbinosHseTcs nNo kagpy Write B 10 -
6UTHOM pexuMe agpecaumm Ha 26-M mnm 34-m ¢ppoHTe curHana SCL, ecnm Bce
6UTbl COOTBETCTBYIOT LWABAOHY.

e Data Length/AnuHHa paHHbIX — 3anycK BbINOJIHAETCH, KOrga ANIMHHA AaHHbIX
curHana SDA paBHa YCTaHOBMIEHHOMY 3HaudeHuto (7 wam 10 6ut) B none Byte
Length/QnunHHa 6anTa.

12.1.3 [AexkoaupoBaHue curHana I2C

HacTpolika gekognpoBaHus curHana 12C.

1.

2.

HaxaTb oaHoBpemeHHO kHomnku Shift n Print, 3ateM HaxaTb KHOMKY ynpaBneHUS MEHI0
Decode/Oekoaup, ANs A4OCTyNa B MEHIO HAaCTPOEK AEKOANPOBAHMS.

HaxaTb KHOMKy ynpaBneHus MeHio Display/Qucnneni ans BK/IAOYEHUS WUAN OTKIOYEHUS
oTo6paxkeHnsa Tabnuubl JaHHbIX Ha dKpaHe ocumnnorpada.

. HaxaTb kHonky ynpaBneHuss meHio Configure ans BKAOYEHUS WKW OTKKOYEHMS 3anucu

WUIN YTeHUs BUTOB.

. Haxatb kHonKky ynpaBneHus MeHto List/Tabnuua ana nepexoga B NOAMEHIO HACTPOWMKU

Tabnmubl oTo6pakeHMs AeKoAMPOBaHHbIX AaHHbIX.

e HaxaTb KHoONKy ynpaBneHus ™eHto Display/Oucnnen ans BKIOYEHUS UK
OTKOYEeHUsa oTobpaxkeHnsa uMdbpoBOro CUrHanaa Ha aKkpaHe ocuunnorpada.

e HaxaTb KHOMKy ynpaBneHusa w™eHiwo Scroll/TpokpyTka 1 BOCMO/b30BaTbCSA
YHUBEpCasnbHbIM nepekatoyaTesieM Ass NpocMoTpa BCeX KaapoB.

e HaxaTb KHOMKY ynpaereHns MeHlo Lines/Kon.CTpoKk U1 BOCNOJb30BaTbCH
YHUBEpCanbHbIM nepekftovaTeneMm anasa Bblbopa CTpoku B Tabnuue m uucna CTpok B
Tabnuue. [lnanasoH yCTaHOBKW Yyncna CcTpok B Tabnuue: ot 1 go 7.

. HaxaTb KkHonky vynpaBneHus MeHto Format, 4To6bl M3MeHUTb ¢opMaT KOAUPOBKMU

CMMBOJ10B pe3ybTaTa AeKoANpoBaHUA.

12.1.4 Nurepnpetaumna I12C nekoanpoBaHus
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PacwmndpoBka wecTtHagUaTeEPUYHbIX AaHHbIX:

3Ha4deHus agpeca oTobpaxalTcs B Havane Kaapa.

Write agpec otobpaxaeTcsi TEMHO-3€e/1eHbIM LBETOM psigom ¢ “W”.
Read agpec otobparxaeTcs 3eneHbIM UBETOM psgom c “R”.
[aHHble oTobpaxatTcsa 6enbiM LBETOM.

Ack 6uT oTobparkaetcs psaom c “A” (Hn3knin), No Ack 6ut oTobpaxaetca psagom c “~A”
(BbICOKMI).

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

D] ADDR=0x3C 3

VVVYVYY

A\

| Decode || Protocol
Decode 1 12C

Puc. 12-4 lNpumep pesynbTaTa AeKkoaAupoBaHUA curHana I2C

NextPage

Signal Configure Page 173



12.1.5 UHTepnpetauusa gaHHbix I12C B Tabnuue

Time — ropu3oHTasIbHOE CMeLleHMe MexAy TEKYLMM KagpoM U NOo3nLMen CUHXPOHM3AUNN.
Address — agpec kagpa.

R/W - Tvn kagpa (3anucb Uan YTeHune).

Data — 6aliTbl AaHHbIX.

Puc. 12-5 lNpumep Tabnuubl € pe3ysibTaToOM AeKoaAUpoBaHMA curHana I12C

12.2 Npotokon SPI
12.2.1 Hacrpoiika napamMmeTpoB curHana SPI

HacTpoinka napameTpoB curHana SPI BkatovaeT B cebs: nogkntoyeHne KaHanos ocuunanorpada K
JIVHM nocneaoBaTeNnbHOro TakToBoro curHana (CLK), nuHu gaHHbix MOSI, nuHus gaHHbiX MISO mn kagp
CUrHana, panee HeobxoAMMO YCTaHOBWUTb MOPOrOBbI YpPOBEHb ANS Ka)XAOoro KaHasa M HacTpouTb
napaMeTpbl CUrHana.

Onsa HacTponkun ocuunnorpada noa curHan SPI HeobxoanMmo:

1. HaxaTtb ogHoBpeMeHHO kHonku Shift n Print Ha nepegHei naHenn ocuwmnnorpada, ans
[OCTyna B MEHIO HACTpPOeK AeKOAMPOBaHUA.

2. HaxaTtb KHOMKy ynpassieHnsa meHio Decode u BbibpaTb O4HY M3 ABYX siYeeK 4S9 CO34aHus
HacTpoek: Decode 1 nnn Decode 2.

3. HaxxaTtb KHOMKy ynpaBneHuns MeHio Protocol/MpoTokos M C NOMOLWbLIO YHUBEPCANBbHOIO
nepekntoydatens BbibpaTe npotokon SPI. [ns noaTtBepXxaeHuss Bblbopa HaxaTb Ha
LLeHTpasibHYO0 YaCTb YHUBEPCANbHOro nepekatoyartens.

4. HaxaTb KHOMKY ynpasseHns MeHto Signal/CurHan ans nepexoga B MEHK HaCTpoek
napaMeTpoB cuMrHana.

Puc. 12-6 MeH1o CurHan npotokona SPI

5.HaxaTb KHonkKy ynpasneHus MmeHto CLK gns nepexona B MeHto SPI CLK.

Puc. 12-7 MeHio CLK
HacTtpoika MeHto CLK:

a. HaxaTtb kHonKky ynpaBneHmss MeHio CLK; noBepHyTb  YyHMBepCanbHbIl
nepekntoyvaTens ans Bbibopa KaHana, NoOAKAYEHHOrO K JIMHUM MOCNeA0BaTE/IbHOIo
TaKTOBOIro CUrHana.

6. HaxaTb kHonky ynpaBneHus MeHto Threshold/Mopor; 3atem Bbi6bpaTb 3HauyeHue
YPOBHS MOPOroBOro HanpsXXeHus C MOMOLLbI0 YHUBEPCaSIbHOMO NepeknalyaTtens.

B. HaxaTb kHonky ynpaBneHums MeHio Edge Select/®poHT a1 Bbibopa ¢dhpoHTa
(HapacTalownii nnm cnagarLnii) TakToBOro curHana.

6. HaxxaTb KHOMKY yrnpaBneHUst MEHIO € ANs BO3BpaTa B Npeablayliee MEeHH0.
7. HaxaTb KHOMKy ynpasneHusa MmeHio MISO an4a nepexoga B MeHio MISO.

Puc. 12-8 MeHio MISO
HacTtpoika meHto MISO:
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a. Haxatb kKHOMKy ynpaBneHmsa MeHto MISO; noBepHyTb YHWBEpCAsbHbIN
nepekntoyaTenb Ans Bblbopa KaHana, NOAKAKYEHHOrO0 KO BTOPOM JIMHUM AAHHbIX
nocnenoBartesibHOro npoTtokona SPI.

6. HaxaTtb kHonky ynpaBneHus MeHto Threshold/MNopor; 3atem Bbi6paTb 3HauyeHMe
YPOBHS MOPOroBOro HaNpsXXeHusi C MOMOLbIO YHUBEPCANbHOro Nepekayartens.

8. HaxxaTb KHOMKY yrnpaBneHns MeHI0 &« A1 BO3BpaTa B nNpeablayLlliee MeHio.
9. HaxaTb KHOMKy ynpasneHuna MmeHio MOSI ana nepexona B MeHto MOSI.

Puc. 12-9 MeHio MOSI
HacTtpolika meHto MOSI:

a. Haxatb KHOMKy ynpaBneHus MeHilo MOSI; noBepHyTb YHUMBEPCAsbHbIN
nepekn4yatens Ans Bblbopa KaHana, MOAKKYEHHOro0 KO BTOPOW NIMHUWU AAHHbIX
nocnenoBaTesibHOro nportokona SPI.

6. HaxaTtb kHomnky ynpasneHuss meHto Threshold/Mopor; 3atem BbibpaTb 3Ha4yeHue
YPOBHS MOPOroBOro HanpshXeHUs C NOMOLLBLIO YHUBEPCANbHOIO NepeksvaTens.

10. HaxaTb KHOMKY yrnpaBllieHUs MeHI0 €« AN BO3BpaTa B rnpeablayliee MeHio.
11. HaxaTb KHOMKy ynpasneHunst MeHto CS ansa nepexona B MeHio CS.
HacTtpoika MeHto CS:

a. Haxatb kHoOMNKy ynpasneHus MeHio Cs Type/Tun CS ana sbibopa Tuna
MUKpocxeMbl. C MOMOLWbID AaHHOrMO CUrHasa MpoMCXOAUT aKTMBaums BeAOMOro
yctponctea. O6bIYHO OH ABMSETCA MHBEPCHbIM, TO €CTb HU3KUW YPOBEHb CUYMTaeTCs
aKkTuBHbIM (~CS), Tak xe MoXeT 6bITb BbibpaH BbICOKUI ypoBeHb (CS).

6. HaxaTtb kHonky ynpasneHus MeHio Threshold/MNopor; 3atem Bbi6paTb 3HauyeHue
YPOBHS MOPOroBOro HanpsiXeHns C NOMOLLbIO YHUBEPCANbHOIo NepeksvaTens.

12.2.2 CuHXpoHM3aUMAa no npotokony SPI

Mocne BbINOJIHEHUS HACTPOMKU ocuunnorpada noa curHan SPI, Heo6xoAMMO BbIMOMHUTL
HaCTPOMKY CXEMbl CUHXPOHM3aLMN NOo WabfioHy B Hayane Kaapa AaHHbIX.
. HaxaTb kHonky Trigger Setup/MeHI0 CMHXP Ha nepeaHen naHenu.
. HaxaTb kHoMnky ynpasneHus meHto Type/Tun u BbibpaTtb Serial.
. HaxaTb kHOMKy ynpasneHus meHto Protocol/MpoTtokon n Buibpats I2C.
. HaxaTb kHoMnky ynpasneHus meHto Trigger Setting.

A WN P

Puc. 12-8 MeHI0 HaCTPOMKMN CUHXPOHU3auum SPI

5. Haxatb KHoOMKy ynpasneHns MeHio Trigger Type/Tun CUMHXpPOHM3aUMM YC/I0BUS
CUHXPOHMU3ALUMN.

e MISO - cuHXpoHM3aUMsa curHany aaHHbix MISO (Master-in, Slave-Out).
e MOSI - cnMHXpOoHM3aUUA curHany gaHHbix MOSI (Master-Out, Slave-In).

6. HaxaTtb KHonky ynpaBneHus meHio Data Length/BuTtbl, ycTaHOBUTbL KONM4ecTBo 6UT B
nocnefoBaTesibHOM CTPOKe AaHHbIX C  MOMOLWbIO YHUBEPCaAbHOrO NepekalvaTens.
[lmanasoH yCTaHOBKW ANMHbI CTPOKM AaHHbIX: OT 4 A0 96 6uT.

7. O6bwme HacTtponkn MISO/MOSI:

e HaxaTb kHonky ynpasneHus MeHio Bit Roll/Tekywwmin BuTt; 3ateM noBepHyTb
YHUBEpCanbHbIA nepeknwyatenb Ans Bblbopa KOHKpeTHOro 6uta W3 3agaHHOM
OJNHbI.

e HaxaTb KHOMKy ynpasneHuss MeHtio Bit Value/3HauyeHue u BbibpaTb 3HaueHue
paHee BblbpaHHOro 6wuTta. 3HauyeHne 6uTa MOXeET uMeTb cnepywowmn sug: 0
(Hu3KkKnn), 1 (Bbicoknin) nnm X (nwbon).

8. Haxatb kHonky ynpasneHusa MeHio All Same/Bce ana npucBoeHus BceM 6utam
nocnenoBaTesibHOCTM 3HadeHnsa 0 (Hu3kuii), 1 (Bbicokuin) nnu X (noboin).

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

10. HaxxaTb KHOMKy ynpasneHus mMeHto Bit Order/®opmar buta ansa sbibopa ¢opmara
LSB (Mnaawwii 3Havawunm paspsan) winm MSB (ctapwuin 3Havawmi paspsj), KOTopbli
MCNONAb3YyeTCHa Npu OoTo6paXkeHMn AaHHbIX B Tabauue aekoampoBaHuS.
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12.2.3 AexoanpoBaHue curHana SPI

HacTtpoika gekognpoBaHusa curHana SPI.

1. HaxaTtb ogHoBpeMeHHO kHonku Shift n Print, 3atem HaXxaTb KHOMKY yrnpaBneHUss MEH
Decode/[Aexkoanp, 4ns AOCTyNna B MEHIO HAaCTPOEK AEKOANPOBAHMS.

2. HaxaTtb KHOMKy ynpasneHus MeHio Display/Auncnnei ans BKAKOYEHUS UM OTKIIKOYEHUS
oTobpaxkeHns Tabnumubl AaHHbIX Ha 3KpaHe ocuunnorpada.

3. HaxaTtb kKHONKy ynpasneHus MeHio Configure ans BKAOYEHUS WUAW OTK/IOYEHWUS 3anucu
WIN YTeHns 6UTOB.

4. HaxaTb KHOMKy ynpasneHus meHto List/Tabnuua ons nepexona B NOAMEHHO HacCTPOWKM
Tabnnubl oTob6parkeHns AeKoAMPOBaHHbIX AAHHbIX.

e HaxaTb KHoMKy ynpaBneHus MeHto Display/Qucnnein ans BKAOYEHUS UK
OTK/I0YeHUS oTobpa)keHMs LMMPOBOro cMrHana Ha aKkpaHe ocuunnorpada.

e HaxaTb KHOMKy ynpaBneHus wMeHio Scroll/TpokpyTka 1 BOCMOJSb30BaTbCA
YHUBEpCasnbHbIM NepekstodaTeneM Aas NpocMOTpa BCEX KaapoB.

e HaxaTb KHOMKy yrnpasneHns MeHo Lines/Kon.CTpok 1 BOCMOSb30BaTbCA
YHMBepCanbHbIM nepekntoyaTeneM Ansd Bbibopa cTpoku B Tabnuue n uucna CTpok B
Tabnnue. nanasoH yCTaHOBKM uymcna CTpok B Tabnuue: ot 1 oo 7.

5. Haxatb KHOMKy vynpasneHna MeHio Format, 4ytobbl wn3MeHuMTb QopMaT KOAMPOBKMU
CMMBO/OB pe3ynbTaTta AeKOANPOBaHMS.

12.2.4 UNntepnpetaumn SPI nekoanpoBaHus

e PacwudpoBka AaHHbIX:
» [aHHble oTobpaxalTcs 6enbiM LBETOM.
» MISO - pe3ynbTaT AeKOoAMPOBaHUA NNMHUK «Master-1n, Slave-Out».
» MOSI - pe3ynbTaTt gekoanpoBaHusa aMHuUM «Master-Out, Slave-In».
» [ekoanpoBaHHbIN TEKCT MOXET 6bITb 06pe3aH B KOHLE Kaapa eciiv He XBaTaeT MecTa.

5 0 0 54E

: - NextPage
Signal Configure Pade 173

| Decode | Protocol
Decode 1 | SPI

Puc. 12-9 NMpumep pesynbTata AekoampoBaHus curHana SPI

12.2.5 UHTepnpeTaumsa gaHHbix SPI B Tabnuuye

e Time — ropM3oHTasbHOE CMeLleHMe MeXay TeKYLLMM KagpoM U no3numnen CUHXpoHM3aunm.
e MISO - gekoanpoBaHHble MISO aaHHbIe.
e MOSI - gekoanpoBaHHble MOSI gaHHble.

Puc. 12-10 MNpumMmep Tabnuubl ¢ pe3ynbTaToM AekoaMpoBaHus curHana SPI
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12.3 NMpotokon UART/RS232
12.3.1 Hacrtpoiika napameTtpoB curHana UART/RS232

Onsa HacTpoliku ocumnnorpada nog curdHan UART/RS232 HeobxoanMmo:

1. HaxaTtb ogHoBpeMeHHO kHonku Shift n Print Ha nepegHen maHenu ocumnnorpada, ans

AOCTyna B MEHKO HACTPOEK AEKOANPOBAHNA.

2. HaxaTb KHOMKYy ynpasneHus MeHio Decode 1 Bbi6paTbh 04HY M3 ABYX SiUe€eK ANA co3aaHus

HacTpoek: Decode 1 nnu Decode 2.

3. HaxaTtb KHOMKy ynpasneHuss MeHto Protocol/MpoTokon M C NOMOLWbIO YHMBEPCANbLHOIO
nepekntodaTtens BblbpaTb npotokon UART. [na noatBepxaeHus Bbibopa HaxaTb Ha

LeHTpasibHY0 YacTb YHMBEPCANbHOro NnepektyaTens.

4. HaxxaTb KHOMKY ynpaBneHusa MeHiwo Signal/CurHan ana nepexoga B MEHK HACTpoek

napamMeTpoB curHana.

Puc. 12-11 MeHro CurHan npotokona UART

1. HacTpoliku npnMeHuMble K curHanam Rx n Tx:
> TMoaknounTb BXoAbl ocumnnorpada K TeCTupyeMoMy yCTPONCTBY.

> HaxaTb KHOMKy ynpaBneHuss MeHo Rx wmnm Tx; 3aremMm BblbpaTb BXOAHOW KaHasn

CuUrHazna C noMoLwblo YHUBEPCA/JIbHOIO nepeknyartend.

> HaxaTb kHonky ynpasneHus MmeHio Threshold/Mopor; 3ateM BbibpaTb 3HauyeHue

YPOBHS MOPOroBOro HaMps>XeHUs C MOMOLLbI0 YHUBEPCA/IbHOIO NepektyaTens.

. HaxxaTb KHOMKY ynpasfieHna MeHio € A9 BO3BpaTa B npeablayLliee MeHto.
. HaxaTte kHoOnky ynpaBneHms MeHio Configure/YcTraHOBKM /A58 nepexofa B MEHK
KOHMUrypaumm LWnHBbIL.

Puc. 12-12 MeHI0 KOH(PUrypaLmm LLNHbI

Baud/CkKoOpocCTb - Ha)kaTb KHOMKY ynpasieHns mMeHto Baud/CKOpPOCTb, NOBEPHYTH
YHMBEpCanbHbI  nepekatoyaTens A8 Bbibopa CKOpPOCTU, COOTBETCTBYHOLUEN
TecTupyeMoMmy YycTponctey. Ecnn TpebyeMoin CKOpOCTM nepepayvn AaHHbIX HET B
BbiMajaloleM Ccnucke, To Heobxoammo BbibpaTb nNyHKT Custom/Monb3osBart Ans
BBOA@ COOCTBEHHOr0  3HayYeHWs  CKOPOCTM C  TMOMOWbID  YHMBEPCANbHOMO
nepeknto4vaTens.

Parity Check/MpoB 4YeTHOCTM - B 3aBUCMMOCTM OT TECTUPYEMOro YCTPOWMCTBA
BblbpaTh odd/HeueT, even/uer, hone/HeT, space nwin mark.

Stop Bit/Cton But - B faHHOM MYHKTE MEHI0 MOXHO 3aZaTb HOMep CTOMoOBOro 6mta
NpoToKoMa, ANs COOTBETCTBUA TECTUPYEMOMY YCTPOMUCTBY (BO3MOXHO BbibpaTtb: 1, 1.5
wnn 2 6uta).

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

Bit Order/®opmMaTt 6uTa - B JaHHOM NYHKTE MEHI0 MOXHO 3aAaTb dopMaT, KOTOpPbIA
Mcnonb3yeTcs Ansa otobpaxeHunsa AaHHbIX B Tabnuue aekogmposaHus (LSB nnn MSB).

12.3.2 CuHxpoHusauus no nporokony UART/RS232

Onsa cnHxpoHmsaumn no UART HeobxoamMmo noakntouuTb ocumnnorpad K AMHMAM RX M Tx U
HacTpouTb yCroBuA 3anycka. RS232 gaengeTca ogHMM U3 npumepos npotokona UART.
1. HaxaTb KHonky Trigger Setup/MeHI0 CMHXP Ha nepeaHen naHenwu.
2. HaxaTtb kKHOMKy ynpasneHus meHio Type/Tun u BbibpaTh Serial.
3. HaxaTtb KHoMKy ynpasneHus meHio Protocol/MpoTtokon u Boibpate UART.
4. HaxaTb KHOMKy ynpasneHusa MeHio Trigger Setting.
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5. HaxaTtb KHOMKy ynpasneHus MeHio Source Type/WUct 3anycka ans Bbibopa MCTOYHMKA
DaHHbIX 3anycka TX nnu RX.
6. HaxaTtb kHonky ynpaBneHusa MmeHio Condition/CocrosaHue, ans Bbibopa ycnoBus 3anycka.

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

b. Stop/Cron - CMHXPOHK3aLMS BbIMOJIHAETCS MO CTONOBOMY 6UTY.

c. Data/[laHHble - CMHXPOHM3ALUMS BbINOSHAETCS N0 onpeAeneHHbIM AaHHbIM. JaHHas
cXeMa CUHXpOHM3auMn ucnonblyetca npu pabote C TeCTUpPyeMbIM YCTPOMCTBOM C
OJINHHOWM AaHHbIX OT 5 no 8 6uT.

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

ii.HaxaTb KHoNKy ynpasneHnsa meHio Value/3HauyeHune gn4 Bbibopa 3HadyeHUs
AaHHbIX AN cpaBHeHUs. [lmana3oH YyCTaHOBKWM 3HAYeHWUI AaHHbIX: oT 0x00
0o oxff.

12.3.3 [AexoanpoBaHue curHana UART/RS232

HacTtpoika gekoanpoBaHusa curHana UART/RS232.

1. HaxaTtb ogHoBpeMeHHO kHonku Shift n Print, 3atem HaxaTb KHOMKY yrnpaBneHUss MEHH
Decode/[Aekoanp, 4719 A0CTyNna B MEHIO HAaCTpOeK AeKOAMPOBaHUS.

2. HaxaTb KHOMKy ynpasneHus MeHto Display/[Aucnnenin Ans BKIAOYEHUS UM OTKIOYEHUS
oTobpaxeHusa Tabnuubl AaHHbLIX Ha 3KpaHe ocumnnorpada.

3. HaxaTtb KkHonky ynpasneHus meHio Configure, 4tobbl 3agaTb 3HA4YeHUSA KOHUrypauum
LWWHBI.

4. HaxaTb KHOMKYy ynpaBneHus MeHwo List/Tabnuuya ana nepexoga B NOAMEHID HACTPOWMKWU
Tabnnubl oTobpaXkeHns AeKoAMPOBaHHbIX AAHHbIX.

e HaxaTb KHoMKy ynpaBneHus MeHto Display/Qucnnein ans BKAKOYEHUS UK
OTKtoUYeHMs oTobpaxeHusa umMdpoBoro cMrHana Ha akpaHe ocuunnorpada.

e HaxaTb KHOMKy vynpaBneHus w™eHio Scroll/TpokpyTka U1 BOCMOJb30BaTbCS
YHUBEpCasbHbIM NepektodaTeneM 41s NpocMOTpa BCEX KaapoB.

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

5. Haxatb KHOMKy ynpasneHns wMeHto Format, 4ytobbl wm3MeHuMTb QopMaT KOAMPOBKMU
CUMBOJIOB pe3ysbTaTa AEKOANPOBAHMS.

12.3.4 Uuntepnpetauma UART/RS232 nexoanpoBaHusA

e PacwudpoBka AaHHbIX:
» [aHHble oTobpaxatoTca 6enbiM LBETOM.
» RX — nosily4yeHHble AaHHble.
» TX — nepegaHHble JaHHbIE.
» [ekoanpoBaHHbIN TEKCT MOXET 6bITb 06bpe3aH B KOHLe Kajpa ecln He XBaTaeT MecTa.

Puc. 12-14 NpumMmep pe3synbraTta aekoanpoBaHua curdHana UART/RS232
12.3.5 UHTepnpeTtaumsa aaHHbix UART/RS232 B Tabnuue

Time — ropu3oHTasIbHOE CMEeLLeHMe Mexay TeKyLWMM KaapoM U no3uumen CUMHXpOHM3aLnn.
RX - nonyyeHHble gaHHbIe.

TX - nepegayn gaHHble.

RX Err — OwmnbKa 4eTHOCTU MM Heono3HaHHas ownbka npu NoNyvYeHUn AaHHbIX.

TX Err - Owmnbka 4YeTHOCTU MNu Heono3HaHHasa ownbka Npu nepefayun AaHHbLIX.
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Puc. 12-15 MNpumep Tabnunubl C pe3ysibTaTOM AeKOANPOBaHUA CUrHana
UART/RS232

12.4 NMpotokon CAN

12.4.1 HacTtpoitka napameTpoB curHana CAN

Ons HacTpoliku ocuunnorpada nog curHan CAN Heobxoammo:

1.

2.

3.

HaxaTtb oaHoBpeMeHHO kHonku Shift n Print Ha nepegHeli naHenu ocumnnorpada, aons
AOCTyna B MEH HAaCTpOeK AEKOANPOBaAHMUS.

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

HaxaTb KHOMKy ynpaBneHus meHio Protocol/MpoTrokon v C nNoMoWwblo YHMBEPCASIbHOIO
nepeknoyvaTtensa Bblbpatb npotokon CAN. [na noateepxaeHus Bblbopa HaxaTb Ha
LeHTpanbHY 4YacTb YHMBEPCaNbHOrO nepeksodarens.

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

napaMmeTpoB curHana.

Puc. 12-16 MeHro CurHan npotokosia CAN

» HaxaTb KHOMKY yrnpasfieHuUs MeHlo Source, 3aTeM BblbpaTb BXOAHOW KaHan curHana
C MOMOLLbIO YHUBEPCASIbHOIro NepeksyaTens.

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

. HaxaTe kHoNky ynpasneHns ™MeHio Configure/YcTtaHOBKM AN18 Nepexoja B MEHK

KOHMUIypaunmn WnHbI.

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

C NMOMOLLbIO YHUBEpPCANIbHOro NepeksyaTens.
> 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 CuHxpoHusauus no nporokony CAN

[Ons HaCTpOMKU CUHXpPOHM3auum no npotokony CAN HeobxoamMo:
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HaxaTb kHonky Trigger Setup/MeHI0 CMHXP Ha nepeaHen naHenw.
HaxxaTb KHOMKY ynpasneHusa 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 — CMHXPOHM3aLUUS BbINOMHSAETCS N0 CTapTOBOMY 6UTY.
> Remote/lY - cuHXpOHM3aAUUsS BbIMOMHAETCS NO yaaneHHoMmy kagpy (Remote
Frame) c 3agaHHbIMK ID.
> ID — CMHXPOHM3ALUUS BbINOAHAETCA C 3aAaHHbIMU ID.
> ID+DATA - CUMHXpOHM3auMs BbIMOSHAETCA Mo Kaapy AaHHbix (Data Frame) c
3ajaHHbIMU ID U AaHHbIMU.
> Error/Owunbka - CMHXpOHU3aUMS BbINOHAETCA No Kaapy owmnbkn (Error Frame).



12.4.3 AexoanpoBaHue curHana CAN

Onsa HacTpolikn aekoanpoBaHums curHana CAN HeobxoanMo:

1. HaxaTtb ogHoBpeMeHHO kHonku Shift n Print, 3aTeM HaxaTb KHOMKY ynpaB/i€HUS MEHI0
Decode/dexkoaunp, Ans A0OCTyna B MEHK HAaCTPOEK AEKOANPOBAHMUS.

2. HaxaTtb KHOMKy ynpasneHuss MeHio Display/Auncnnei ans BKAKOYEHUS UM OTKIIHOYEHUS
oTobpaxkeHus Tabnuubl AaHHbIX HA 3KpaHe ocumnnorpada.

3. HaxaTtb KHonky ynpaBneHuss MeHio Configure, uytobbl 3agaTb 3Ha4YeHUs KoHMUrypaumm
LWWHBI.

4. HaxaTb KHOMKy ynpasneHus meHto List/Tabnuua ons nepexona B NOAMEHHO HacCTPOWKM
Tabnnubl oTo6paXkeHns AeKOANPOBAHHbIX AAHHbIX.

e Haxatb KkHOMKYy ynpasneHus ™MeHto Display/Oucnnen ans  BKAOYEHUS  UNKU
OTK/I0YeHUS oTobpaXkeHMs LMdpPOBOro cMrHana Ha akpaHe ocuunnorpada.

e Haxatb KHoOMKy ynpaeneHns MeHio Scroll/MpokpyTka 1 BOCMO/b30BaTbCH
YHUBEpCcasibHbIM NepekstovaTeneM 418 NpocMOTpa BCEX KaApOB.

e Haxatb kHoOMKy ynpaeneHuMs MeH Lines/Kon.CTpok U1 BOCNO/b30BaTbCS
YHUBEpcanbHbIM NepeksovarteneMm An4 Bblbopa CTpoku B Tabnuue m ymcna CTpoK B
Tabnuue. [lnanasoH yCTaHOBKM Yncna CTpoK B Tabnuuye: ot 1 go 7.

5. Haxatb KHOMKYy ynpasneHns MeHio Format, uytobbl wn3MeHMTb QopMaT KOAMPOBKMU
CUMBOMOB pe3ynbTaTta AeKOANPOBaHMS.

12.4.4 Nurepnpetaumna gaHHbix CAN B Tabnuye

e PacwudpoBka AaHHbIX:
» Time — ropu3oHTa/IbHOE CMELLeHne Mexay TeKyLWwmM KaZpoM N MapKepoM 3anycka.
» Type — Tun kagapa «D» - Kkaap AaHHbIX, «R» - yaaneHHbI Kaap.
> ID - naeHTuduKaTop Kagpa, ocuunnorpad MoxeT aBTOMaATUYECKU onpenensaTb ASINHY
naeHTudmkatopa kagpa (11 6ut nnm 29 6ur).
Length — gnnHa faHHbIX.
Data - 3HayeHue AaHHbIX.
CRC - 3HaueHune CRC (Umknunueckunin N36biTouHbIn Kopa).
ACK - 6UT noaTBepXAaeHus.

YV VYV

Puc. 12-17 NMpumMmep Tabnuubl € pe3ynbTaToM AekoaMpoBaHusa curHana CAN

12.5 Npotokon LIN
12.5.1 Hacrtpoiika napameTpoB curHana LIN

Onsa HacTpoinkun ocuunnorpada noa curHan LIN Heob6xoaumo:

1. HaxaTtb ogHoBpeMeHHO kHonku Shift n Print Ha nepegHen naHenu ocumnnorpada, ans
AO0CTyna B MEHI0 HACTPOEK AEKOANPOBAHMUS.

2. HaxaTtb KHOMKy ynpasneHusa meHio Decode 1 BbibpaTb O4HY M3 ABYX sYeeK AN9 CO34aHuUs
HacTpoek: Decode 1 nnu Decode 2.

3. HaxaTtb KHOMKy ynpaBneHus MeHio Protocol/TMpoTtokon u C NOMOLWbLIO YHUBEPCANbLHOIO
nepekntoyvatens BbibpaTe npotokon LIN. [ns noateepxaeHus Bbibopa HaxaTb Ha
LEeHTpasbHYI0 YacTb YHUBEPCANbHOIro nepekyaTens.

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

Puc. 12-18 MeHto CurHan nportokosna LIN

> HaxaTb KHOMKY ynpaB/ieHUs MEHIO Source, 3aTeM Bbl6paTb BXOAHOW KaHan curHana
C NOMOLLLbIO YHUBEPCANbHOro nepexkaoyaTens.
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> HaxaTb kHonky ynpasneHus meHio Threshold/Mopor; 3atem BbibpaTb 3HavyeHue

YPOBHA NMOPOroBOro HanpsaXxeHuna ¢ noMoWwbo YHUBEPCA/IbHOINoO nepekKknn4yaTens.

7. HaxaTb KHOMKy ynpaBneHuss MeHio Configure/YcTaHOBKM A1 nNepexojga B MEHK
KOHMUIrypaumm LWnHbI.

8. HaxaTb KHOMKY ynpaBneHuns MeHio Baud v 3apgaTtb TpebyeMyto CKOpPOCTb nepefadun AaHHbIX
C NMOMOLLbI0 YHMBEPCANbHOro NepekntoyaTens.

12.5.2 CuHxpoHusaums no nportokosny LIN

[0ns HacTpOMKM CUHXPOHKM3auum no npotokony LIN Heobxoanmo:

ahoNR

>
>

>

>

Haxxatb kHoMKy Trigger Setup/MeHI0 CUMHXP Ha NepeaHen NaHenu.
Ha)xaTb KHOMKY ynpaBreHns meHio Type/Tun u BbibpaTh Serial.

HaxaTb KHOMKy yrnpasneHus meHto Protocol/Mporokon n Bui6pats LIN.
Ha)xaTb KHOMKY ynpaBneHns meHio Trigger Setting.

HaxxaTb KHOMKY ynpaBneHus meHio Condition ansa Bbibopa ycnosuii 3anycka.

Break/lMpepbiBaHne — CMHXPOHU3ALMS BbINOJIHAETCS NO NMpepbiBaHMIO Kaapa.

ID - cuHXpOHM3aumMsa BbINOJHSAETCA NOo cTton 6uTy, NpuM YyCNOBMM COBMNAAEHMUS
3a4aHHOro naeHTndukaTopa Kagpa.

ID+DATA - CcuHXpOHM3auUMs BbINOJIHAETCS MO Kaapy AdaHHbix (Data Frame) c
3agaHHbIMU ID U AaHHbIMKU,

Data Error/Owmnbka - CMHXPOHM3ALUSA BbINOJHAETCA Npu O06HapyXeHun owmnbkmn
(KoHTpONbHasa cyMMa, ID, 6UT CMHXPOHU3ALUMN).

12.5.3 WUHTepnpeTauus gaHHbix LIN B Tabnuuye
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e PacwundpoBKka AaHHbIX:

VVVYVYVYVYVYYVY

Time - ropusoHTasIbHOE CMELLEeHNE MexXAy TeKYLMM KaapoM M MapKepoM 3anycka.
ID - naeHTudmkaTop Kagpa.

Data Length — AnnHa gaHHbIX.

ID Parity — KOHTpOAbHble 6UTbI naeHTUbUKaTopa.

Data — 3HayeHue AaHHbIX.

Checksum — 3HauyeHMe KOHTPOJSIbHOMN CYMMbl.

Puc. 12-19 NpumMmep Tabnuubl c pesynbTaToM AekoanposaHus curHana LIN



13 UCMNOJIb3OBAHME OMOPHbLIX OCUMNJTOTPAMM
OnopHble ocUMINIOrpaMMbl — 3TO COXPaHEHHbIe B MaMATU OCLMIIOFPaMMbl, KOTOpble MOryT 6biTb
BbiBeAEHbl Ha 3KpaH. ®YHKUMS MCNOMb30BaHUA OMOPHOr0 CUrHana JAOCTyMHa rMocne COXpaHeHus
BblbpaHHOM ocuMNIOrpaMMbl B 3HeproHesaBncmmon namat. Ocumnnorpadbl cepmin AKUM-4125C / AKUM-
4128C no3BONAKT COXPaHATb B KayeCTBe OMOPHbIX OCUMANOrpamMM, OCUMANOrpaMMbl  BXOAHbIX
aHaNIoroBbIX CMIFHAN0B UM MaTeMaTUYeCKMe OCUUIOrpaMMbl.

13.1 CoxpaHeHMe ONOPHbIX OCLUWIZIOrPaMM BO BHYTPEHHIOIO NaMATb
Hwxe onmcaHa npoueaypa coXxpaHeHus OnopHbIX ocuuanorpamMm (REF) BO BHYTPEHHIO NaMsThb:

1. HaxaTtb ogHoBpeMeHHO KHonku Shift 1 Hide Menu Ha nepeaHein naHenun npubopa ans
BX04a B (PyYHKUMOHaNbHOE MeHI onopHbix ocumnnorpamm (REF WAVE). ®yHKUMS OMOPHbIX
ocumnnorpamMMm He AOCTyrMnHa B pexume X-Y.

2. HaxaTb KHOMKYy ynpaBneHus MeHto Source/WUCTOUYHMK; 3aTeM MUCMOb3ys YHMBEPCasbHbIN
nepekatoyvaTens BblbpaTb MCTOYHWMK OMOPHOM ocuuanorpamMmbl. B kauectBe WCTOYHMKA
OMOpHOM ocuMIorpaMMmbl MOryT 6biTb MCMOJSIb30BaHbl aHanOroBble WM MaTeMaTuyeckue
KaHanbl.

3. HaxaTb KHONKy ynpaBneHusi MeHio Location/flueiika; 3aTeM MCNONb3ys YHUBEpPCaSbHbIN
nepekal4vaTesnb BbibpaTb SYEnKy Anst COXpaHEeHUs ONOPHON OCLMINIOrPaMMbl.

4. HaxaTb KHOMKY ynpaBneHns MeHo Save/CoxXpaHWUTb [/19 COXpaHeHus BblOpaHHOM
oCuMNIOrpaMMbl @aHasIoroBOro MM MaTeEMaTU4YecKoro KaHasna B KayecTBe OMOpHOW. [pu
COXpaHEeHMM OMOpHOM ocuunnorpammbl TakK Xe Oyaer coxpaHeHa wHdopMmauna 06
YCTaHOB/IEHHOM KO3(dULMEHTE OTKIIOHEHUS U YPOBHE MOCTOSHHOIO CMELLEHUS curHana.
Mpn ycnewHoM CcOXpaHeHMW OMOpHOM OcuMANorpaMMe Ha 3KpaHe ocuwuninorpada
oTobpasntca BcnbiBaolee okHO Store Data Success//laHHble COXpPaHEHbI.

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

13.2 OTo6parkeHne onopHbIX OCUWIJIOrPpaMM
Huxxe onmncaHa npoueaypa BbiBoAa ONOpHONW ocunnnorpammbel (REF) Ha akpaH ocuunnnorpada:

1. HaxaTtb ogHoBpeMeHHO kHonku Shift 1 Hide Menu Ha nepegHelr naHenn npubopa ans
BX04a B (PYHKUMOHANbHOE MeHI0 OonopHbIX ocumnnorpamm (REF WAVE). ®yHKUMA ONOPHbIX
ocumniaorpamMm He A0CTyrnHa B pexunme X-Y.

2. HaxaTb KHoNKky ynpaBneHuss MeHio Location/flueiika; 3aTeM UCNONb3ys YHUBEpPCaSbHbIN
nepekntoyvaTens BblbpaTb SA4YelrKy, B KOTOPOW XpaHWUTCA oOMopHas ocuwuninorpamma u
KOTOpY Heobxoammo oTobpasnTb Ha dKpaHe.

3. HaxaTb KHonky ynpaBneHus MeHto Display/Oucnnenn ans Bbibopa nyHkTa ON/BKJ1, ans
oTobpa>keHMs ONOPHOM OCUMMOrpaMMbl Ha 3KpaHe ocuunnorpada. ToNbKO COXpaHEHHblEe
paHee curHana moryT 6biTb BOCMpoOM3BeAeHHble B KAaUeCTBe ONMOPHbIX.

13.3 HacTpoiika onopHbIX OCLHMWIJZIOTPaMM

1. Ans HacTpoMKu AOCTyMNHa ocumnsorpamma, otobpaxaemas Ha akpaHe ocuuanorpada.

2. Haxopsacbk B MeHio REF WAVE/OnopHbie ocuu/IsiorpaMMbl, HaXaTb KHOMKY yrpasBieHus
MeHio Scale/Wlkana wunu Position/Mo3uumsa. 3aTteM, UCNOAbL3YSA YHUBEpPCaNbHbIN
nepeksa4vaTesb, BbIMOMHUTb HACTPOMKY KO3 dUUMEHTA OTKIOHEHUS WU BEPTUKAbHOWM
nosmummn. MHdopmauma 06 yctaHOBNEHHbBIX HAacTporkax oTobpaxaeTcs B LeHTpe 3KpaHa.
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Puc. 13-1 Npumep oTo6parkeHUa ONOpHOW OCLUIJIOrpaMMbl

13.4 YaaneHue OonopHbIX ocuuiorpaMmm
B ocumnnorpadax cepun AKNM-4125C / AKUM-4128C otcyTcTBYeT QYHKUUS yAaneHUs ONOpPHbIX
ocuunnorpamMMm (Ref), nonb3oBaTenb MOXeT COXPaHATb HOBble OMOPHbLIE OCUMAMOrPaMMbl B 3aHATble
A4Yenkn namatu. FNpu coxpaHeHUU B 3aHATYH0 SYEWKY NaMAaTW HOBOM OMOPHOW OCuWANOrpaMMbl, cTtapas
OropHas ocumnsiorpaMma aBToMaTUYECKn yaansaeTcs.
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14 MATEMATUYECKUE ®YHKUUN N BN

Ocuunnorpadbl  cepuin  AKUM-4125C/ AKWUM-4128C nopaepxuBawT  WKMPOKMiA  Habop
MaTeMaTUYeCKnx (yHKUMN. MaTemMaTunyeckme GYHKLUMW BKIOYAIOT C/IOXEHME, BblYMTaHME, YMHOXeHue,
aenenne, pguddepeHunan, unHTerpas, KBagpaTHbIM KopeHb M 6bicTpoe npeobpasoBaHue Pypbe (FFT
(BMNa®)) ans curHanos kaHanos KAH 1 u KAH 2. Pe3ynbTat MaTeMaTUMUYeCKMX OENCTBMI MOXET Takxke b6biTb
M3MepeH C MOMOLLbI AEeNeHUIn CEeTKM W Kypcopa, aBTOMaTU4YecKMe M3MepeHus ANns MaTteMaTU4ecKuX
byHKUNIA HEBO3MOXHHbI.

14.1 EAMHMUDbI U3MEPEHU MaTeMaTUUeCKNX (PyHKLUN
B MeHI HacTpoikum KaHanos, Mofb3oBaTefllb MOXeET BblbpaTb eAMHMLY M3MEepeHUsl BXOAHOro
curHana B wnun A. B ocumnnorpadax cepun AKUM-4125C / AKNM-4128C gns mateMatuyecknx yHKUui
OOCTYMHbI cneaywuwme eanHuLbl U3MepeHni.

MaTteMaTnueckas onepauyusa EanHuua msmepeHus
CnoxeHune (+) nan Bbluntanme (-) V, A
YMHOXeHue (*) vr2, A2 nnn W (Bonbt-AMnep)
Jenenue (/) Het, V*AN-1 unu VN-1*A
FFT/BMN® dBVrms, Vrms, dBArms, Arms, dBm
AnddepeHunan (d/dt) V/S nnn A/S (B/cek nnm A/cek)
NHuTerpan (Jdt) VS or AS (B/cek nnun A/cek)
KopeHb KkBaapaTHbii (V) VA1/2 nnn AN1/2

14.2 MaTeMaTnyeckume onepartopbl
14.2.1 Cno)xeHue un BbluUTaHue

MaTeMaTuuyeckme onepaTopbl BbINOAHAT apnudMeTnyeckme onepaumm CIOXKeHUS UK BblYUTAHUS
ONs @HasIoroBblX KaHanoB. Pe3ynbTaT C/OXEHUS WAW BblYUTaHUSA MCTOYHMKAa A M ucTtouyHmka b
oTO6pa)kaeTcs Ha dKpaHe B BMAE OCLUWINIOrPaMMbl.

1. HaxaTtb ogHoBpeMmeHHO kHornku Shift 1 Measure Ha nepegHelr naHenn npubopa, Ans
BXOZa B MEHI0 MaTeMaTUKMU.

2. Mo o4yepean HaxkaTb KHOMKW yrnpasseHunsa meHio Source A/UCT. A n Source B/UCT. b,
NOBEPHYTb YHMBEpCasbHbIA MepeknyaTenb BblbOpa WCTOYHMKOB MaTeMaTu4yeckomn
onepauun. B kayecTBe WUCTOYHMKOB MaTeEMaTM4YeCcKoOn onepauum MoryT 6biTb aHasnoroeble
KaHanbl, a TakXXe OMOPHbIE OCLMINOrPaMMBbl.

3. Haxatb KHOMKY ynpaBneHns MeHo Operator w©n noBepHyTb YyHMBepCanbHbIl
nepeknw4vatens Ans  Bblbopa MaTeMaTM4YeckoM onepauumn + wunaum -, PesynbTar
oTobpaxkaeTcsa B BUAe ocumnnorpamMmmbl 6enoro yuserta ¢ 6yksoi M.
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4.

Puc. 14-1 Pe3ynbTaT C/I0>KEHUSAA CUTHANOB

Mpn HeobxoAMMOCTM WHBEPTUPOBAHUSA MaTeMaTMYeCKOM OCUMAIOrpaMMbl, Heobxoanmmo
HaXaTb KHOMKY yrnpaBaeHus MeHto Invert/UHBepcusn.

14.2.2 YMHO>XeHue n aeneHue

MaTeMaTnyeckume onepaTopbl BbINOAHAT apVIdJMeTVI‘-IeCKVIe onepaunn yMHOXeEHUNA Unn AeneHunsa
Ana  aHanorosbiX KaHasoB. Pe3yanaT YMHOXeEHNA wunn pgeneHnda WUCTo4YHuMKa A ¥n wucrtoyHmka b
OTO6pa)KaETCH Ha 3KpaHe B Bunae ocumnnorpamMmbl.

1.

2.
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HaxaTtb oaHoBpeMeHHO kHonku Shift 1 Measure Ha nepeaHeli naHenu npubopa, And
BX04a B MEHI0 MaTeMaTuKM.

Mo o4yepean HaxaTb KHOMKW ynpaBneHums meHio Source A/UCT. A n Source B/UCT. b,
NOBEPHYTb YHMBEpPCasibHbIX Mepeknodatenb Bblbopa WCTOYHMKOB MaTeMaTU4ecKoMm
onepauun. B KayecTBe WCTOYHMKOB MaTeMaTU4yeckolh onepaumu MoryT 6biTb aHasorosble
KaHasbl, @ TaK)Xe ONopHble OCLUIN0rpaMMsl.

. HaxaTb kHOMKY ynpaBneHus MeHio Operator 1 noBepHyTb YyHMBepCanbHbIA

rnepekayatens Aansa Bbibopa MaTtemaTuyeckoin onepaumm ¥ umnm /. Pe3ynbTaTt
oTobpaxaeTcs B Buge ocuuaiorpamMmbl 6enoro useta ¢ 6ykson M.



Puc. 14-2 Pe3ynbTaT YMHOXXE€HUSA CUTHANIOB
4. NMpn HeobxoAMMOCTM MWHBEPTUPOBAHMSA MaTeMaTM4YeCcKOW OCuMAIorpaMmMmbl, Heobxoammo
Ha)XaTb KHOMKY ynpasneHus meHtio Invert/UHBepcusn.
14.2.3 AunddhepeHuman

Onddeperumnan (d/dt) - BbluMcneHne AUCKpPETHOW MpPOU3BOAHOM MO BpPEMEHM M3 BblbpaHHOro
NCTOYHUKA.

g Yatat) —yd-at
' Zat

, rae
d - anddepeHuman ocumniorpaMmmel.

Y — TOUYKM AaHHbIX KaHana 1 nnun 2.

i — MHAEKC TOYKM AaHHbIX.

At - pa3HuMUa BO BpEMEHU Mexay TOYKaMU AaHHbIX.

KHomnka ynpaBneHust MeHto dx B MeHIO MaTeMaTuyeckon dyHkuum d/dt no3sonsietr yctaHOBUTb
pasHMLy BO BpPEMEHM MeXAy TOYKaMW AaHHbIX. YCTaHOBKa 3HayeHuss dX BbINOJSIHAETCSH YHWUBEpPCAsbHbIM
nepeknto4yaTeneM, MMHMManbHOe 3Ha4YeHne — 4.
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Puc. 14-3 PesynbraTt onepauyum anddepeHunposaHnsa

MaTeMaTuueckas dyHKUusa anddepeHunan, HanpuMep, ANS BblYMC/IEHUS CKOPOCTM HapacTaHus
BbIXOAHOI0 Hanps>XeHUs OMePALIMOHHOIO YCUTUTENS.

14.2.4 WuTterpan

OyHkuma dt (uHTerpan) BbIUMCASIET WMHTErpan BbIGPaHHOr0 WUCTOYHMKA. DYHKUMIO WMHTErpan
MOXHO WCNONb30BaTb AJI9 pacyeTa 3HEeprum UMnynbca B BOMbT - CEKYHAAX WIN M3MEpPEeHMs naowaam
OCLMNIOrpaMMBbl.

, rae
I - nHTerpan ocumanorpamMmmobl.
At - pasHuua BO BpeMeHU Mexay TOUYKaMM AaHHbIX.
Yy - KaHan 1, 2, 3 unn 4 ToYKU OaHHbIX.
Co — NMPOU3BOJIbHAs MNOCTOSIHHAA.
i — NHOEKC TOYKKM AaHHbIX.

KHonka ynpasneHus MeHio Offset/OTknoHeHMe B MeHIO MaTematmyeckonm oyHkuum dt
NO3BONSET 3a4aTb KOPPEKLUMOHHbIA KO3IDPULNEHT NOCTOSHHOIO CMeLLLeHMs BXOAHOMO cMrHana.
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Puc. 14-4 Pe3ynbTaT MHTErpupoBaHMAa MeaHApa 6e3 cMmelweHns

Puc. 14-5 Pe3ynbTaT MHTErpupoBaHUsA MeaHApa CO CMeLlleHneM
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14.2.5 KopeHb KBagpaTHbI#

OyHKUMA V' (KOpeHb KBaApaTHbIN) BbIUNCIAET KBAAPaTHbIA KOPEHb AN BbIBPAHHOr0 MCTOUYHMKA.

Puc. 14-6 Pe3synbTaT BblYMUC/IEHUSA KBAAPaAaTHOro KOPHSA

14.3 bbicTpoe npeobpa3zoBaHue dypbe

BIM® (bbicTtpoe npeobpa3oBaHue Oypbe) - NpeobpazoBaHue HGOpPMbI CUrHaNa peanbHOro BpEMEHU
B cCrnekTp curHana. Pexum BIM® no3sonseTr HaWTUM 4YacCTOTHblE KOMMOHEHTbI (CNEKTp) curHana BO
BpeMeHHoM obnacTtu. Pexunm BINd ncnonb3yeTcsa Ans npocMoTpa CreAyroWwmnx TMNoB CUrHaNoB:
AHanu3 rapMoOHUYEeCKnxX COCTaBAIOLWNX B CETAX MUTAHUS;
N3MepeHne rapMOHMYECKNX COCTaBASAOWMX U UCKAXKEHUN B CUCTEMAX;
OnpeneneHne xapakTepuCTUK LIYMOB B MCTOYHMKAX NMOCTOSAHHOIO Hanps>XeHus;
TecTnpoBaHMe UMMYJSIbCHOrO OTKIMKa (OUIbTPOB U CUCTEM;
AHanu3 subpauunmn.

Ons vcnonb3oBaHua pexuMa bMNd Heob6xoanMOo BbIMOAHUTL Cneaylowme AeiCTBUSA:

YCTaHOBUTb UCTOYHUK CUrHana (Bo BpeMeHHoMn obnacrtun);

OTtobpa3ntb cnekTp BMNo;

BbibpaTb TMN OkHa BMNo;

HacTpouTb 4acTtoTy BblbOpkM ANns OTob6pa)KeHMs OCHOBHOM 4acToTbl WM rapMoHuk 6e3
NCKaXXeHun;

Ncnonb3oBaTh 3/1eMeHTbl yrpasieHusa MacwTabom Ansg yBenmueHns cnekTpa;

e [IpoBeCTM U3MEPEHUS CNeKTpa C MOMOLLbI KYpPCOpPOB.

14.3.1 Hactpouka BMNo

1. HaxaTb ogHoBpeMeHHO KkHonku Shift 1 Measure Ha nepegHen naHenu npubopa, Ans
BXOZa B MEHIO MaTeMaTUKW.

2. HaxaTb KHOMKYy ynpaBfeHMss MeHio Operator v noBepHyTb YHUBEpPCasbHbIN
nepeknto4yatens ans Bblbopa MaTemaTmueckoin onepaumn FFT/BMN®. PesynbtaTt
oTobpaxkaeTca B Buae ocumsiorpammbl 6enoro useta c 6ykson M.

Puc. 14-7 MeHi0o BN
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3. Haxatb KHOMKy ynpaBneHns MeHiw Source/WCTOYHMK, NOBEpPHYTb YHWUBEpPCasbHbIN
nepekntoyvaTens Anas8 Bbibopa MWCTOYHMKA MaTeMaTMyeckom onepaumu. B kadecTtBe
NMCTOYHMKA MaTeEMaTUYECKOM onepaunm MoryT 6biTb aHasoroBble KaHasbl, @ TakXe OMOpHble
OCLMNIOrpaMMBbl.

4. HaxaTb KHOMKY ynpaBneHus MmeHio Config ans 4octyna B MeH KoHduUrypauumm.

Puc. 14-8 MeH1o Config
e HaxaTb KHOMKY ynpasseHusa MeHo Maximum points, noBepHyTb yHMBepCanbHbIl
nepekato4vaTens A8 Bblbopa MakCMManbHOIoO KOMYeCTBa TOYeK.
e HaxaTtb KkHoMKy ynpasneHus MeHto Window/OKHO, MOBEpPHYTb YHMBEpPCAAbHbIN
nepekno4vartens 404 Bbibopa TUNa okHa.

Bblbop OKHa onpegensiercs XapakKTepucTMKaMm BXOAHOrO CWrHasna, KOTOopbin Heobxoammo
nccnenoBaTb, @ TakKXe XapakKTepucTukamum (yHKUMM OKHa. Bbi6Op OKHa CHMXKaeT yTeuky 4acToT B
cnektpe BM®. MNpu BbINOAHEHMWU 6bICTpOro npeobpasoBaHuns Pypbe npeanonaraeTcs, YTO BpPeEMEHHOM
curHan nosTopsieTcss 6eckoHedyHo. [Ons uenoro ymcna umknos (1,2) BPEMEHHOW CUrHana HaduMHaeTcs U
3aKaH4YMBAETCs Ha O4HOM M TOM Xe ypOBHe W B (dOpMe curHasa OTCYTCTBYIOT pa3pbiBbl. [1pu Heuenom
yucne UMKI0B BO BPEMEHHOM CUrHasie HavasbHas M KOHeYHas TOYKM MMEKT pa3Hble ypoBHU. Mepexoa ot
Ha4yasbHOM K KOHEYHOW TOYKe NPMBOAMUT K pa3pbiBy B hOpMe CMrHasa, 4To B CBOK o4depeab NMpUMBOAMT K
NOSIB/IEHNIO BbICOKOYACTOTHbIX MepeXoAHbIX COCTaBSAOWMNX.

MpMMeHeHne OKHa K CUurHany BO BpeMeHHoM obnactn nameHser dopMy curHana Takmm obpasom,
YTO HavanbHOE N KOHeYHoe 3HaueHne connxatTCs, B pe3ysbTaTe Yero yMeHblaeTCs BeNn4nHa paspbisa.

QOyHKUMA MaTeEMaTUYECKUX Ornepaunin BKIKOYAeT JeTblpe napaMmeTpa oOkHa BlMd. Tunbl okHa
onpeaensitoT KOMMPOMUCC MeXAYy pa3peleHMeM Mo 4acToTe M TOYHOCTbIO aMMIUTYAHbIX M3MEepEeHUn.
Boibop OkHa onpepenseTcd HeobXoAMMOCTbD WM3MEepPEeHUs KOHKPETHbIX BENUYMH W XapaKTepucTUKamu
WCXOAHOro CUrHana.

Rectangle/MpamoyrosibHoe OKHO: Bbibop nMpsMOYrosibHOro OKHa. DTO OKHO MnoaAxoAuT Ans
CUrHanoB, He UMeKLWMX pa3pbiBoB. MNpsAMOyrosnbHOe OKHO obnajaeT NyylwMM paspelleHMeM Mo 4acToTe,
HO HM3KWM paspeLleHMeM Mo aMnanTyae.

O6nactn npuMeHeHus:

» [NepexoaHble Npouecchbl UM BCMJIECKU, B TeX CNydasax, Koraa ypoBeHb CMrHana oo v nocne
Ccob6bITMA paBHbl MM 6ANM3KK NO 3HAUEHULD.

» CurHanbl cMHycomnganbHo opMbl C paBHOW aMMJINTYA0M U YaCTOTOMN.

» LLINpOKOMNOJIOCHBIM LWYM C MeAJIEHHbIM U3MEHEHUEM CMeKTpa.

OkHo Blackman/bnakmMmeHa: OkHO bnakmeHa obecneunBaeT XyALWylo NOrpewHoOCTb N3MepeHuns
Mo 4acTtoTe, 4YeM OKHO XeHHMHra, Ho obecneumBaeT nydwee WCCNefOBaHWE CUIHANOB C Manom
aMnNanTy4oMn.

O6nactn npuMeHeHus:

» HabnwoaeHne BbICWINX FAPMOHUK CUIHaA O4HOW 4acToThl.

OkHo Hanning/XeHHMHra: Bbi6op 3TOro okHa obecrneunBaeT 60MblUYIO TOYHOCTb U3MEPEHMUS
MO 4YacToTe, HO MEHbLUY TOYHOCTb M3MEPEHMS MO aMNINTyAe N0 CPaBHEHUIO C NPSMOYTO/ibHbIM OKHOM.

Obnactn npuMeHeHus:

» CurHanbl cuHycomaanbHOM HOpMbl, @ TakXe Y3KOMOSIOCHbIN LUYM.
> MNepexoaHble Npouecchl MAM BCNECKU, B TeX CNy4asX, Koraa ypoBeHb CurHana Ao v nocne
CcobbITUSA, CYLLECTBEHHO Pa3/inyaloTCs.

OkHO Hamming/X3MMuHra: y AaHHOro tuna okHa HEMHOro Nydlle paspelleHme no 4acroTe,
yeM y XeHHMHra, HO MEHbLUYI TOYHOCTb M3MEpPEeHMs N0 aMNAMTyAe MO CPaBHEHWUID C MPSMOYroSibHbIM
OKHOM.,

O6nactn npuMeHeHus:

» CurHanbl CMHyconaanbHOM hOpPMbl, @ TaKXe Y3KOMOSIOCHbIN LUYM.
> [MepexoAHble Mpouecchl Uan BCMJIECKKU, B TEX C/lyyasiX, KOrga ypoBeHb CUrHasia Ao W nocne
cobbITMS, CyLLeCcTBEHHO pa3inyatoTcs.

OkHo Flat Top/®PnsTTon:

Y [AaHHOro TMMNa OKHa Jlyyllee pa3pelleHne no aMnamTyae, Ho MeHblas TOYHOCTb MO YacToTe no
CpaBHEHUIO C NPSAMOYIOJIbHbIM OKHOM.

O6nacTv NpUMEHEHMN:

» CUrHanbl CMHyconaanbHoOM hopMbl, @ Tak)Ke Y3KOMOJIOCHbIN LWyM.
> ONTUManbHO ANA U3MEPEHWIM, KOoraa HeobxoauMa BbiCOKas TOUHOCTb MO aMnnuTyae.
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e HaxaTtb KHoOMNKy ynpaBneHmss MeHio Display/Pexxum ans Bbibopa pexuma
oTobpaxeHus BMo.
> Split/Pa3saenbHbiit. OpHOBpeMeHHOe oOTObOpa)keHMe Ha 3KpaHe npubopa
MCXOAHOro curHana (BpeMeHHOM AOMEH, BEPXHSAS MOSIOBUHA 3KpaHa) U pe3ysbTaTta
BIM® (4acToTHbIM AOMEH, HUXXHSAS MNOJIOBMHA 3KpaHa).

> Full Screen/MonHbin. OaHOBpeMeHHOe OTObOpa)KeHMe WCXOAHOr0 CurHana wu
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
onTMManbHbIX nNapameTpoB bBIM® npeobpaszoBaHns B 3aBUMCMMOCTM OT BXOAHOrO
curHana.

e HaxaTb kHOMKy ynpaBneHns MeHio Mode ans Bbibopa pexuMa oTobpa)KeHus
cnektporpammbl. Normal/Bbi6bopa - cTaHgapTHoe OTob6paXeHue CneKTporpamMMmbl,
Max-Hold/MakcYaep)x - oTobpa)keHMe CNeKTporpaMMbl B pexXuMme yaep)XaHus
MaKCMMasbHbIX 3HadeHuli. Average/YcpegHeHue — oTobpaxeHne cnekTporpamMmmbl B
pexuvMme ycpeaHeHHbIX 3HadeHuii. [lpu Bblibope pexuma YcpeaHeHus, MeHto
OOMONHNTCS ABYMS AOMONHUTENbHBIMW MYHKTaMM.

5. Haxatb kHoOnKy ynpasneHus MeHio Vertical gna pocrtyna B MeHO BepTMKanNbHOMO
paspeleHuns.
Scale Ref Level Unit Ext Load :
20.0dB/ 17.0dBm || dBm | 500
Puc. 14-9 MeH1o Vertical

e HaxaTb KHOMKy ynpaBneHus MeH Scale, noBepHyTb YHWBEpCasibHbIl
nepekntoyaTesb 4719 YCTAHOBKW pa3pelleHns rno septukanu (No ypoBHIO).

e HaxaTb KHOMKy ynpasneHus MeHio Ref Level/OnopHYpoOB, MOBeEpHYTb
YHUBEpCasnbHbIA nNepekatovaTens A8 YCTAaHOBKM 3Ha4eHusl OMOPHOro YPOBHS W
CMeLLeHMs curHana rno BepTuKanu.

. HaxxaTb KHOMKy ynpasneHuss meHio Unit/EgU3M ans sbibopa eanHunu naMepeHus
BepTMKanbHO WkKanbl. Ha BbI6Op nonb3oBaTentd AOCTYNHblI cheaylolme BapuaHTbl:
dBVrms, dBm, Vrms, dBArms unam Arms.

o HaxaTb KHOMKy ynpasneHus MeHio Ext Load/Harpyska, noBepHYTb
YHUMBEpCasnbHbI NepekstoyaTenb A8 YCTaHOBKM 3HAYEeHMS BHELWHEN Harpys3Kku.

6. Haxxatb kHoMKy ynpaeneHus MeHio Horizontal ana goctyna B MeHO ropusoHTasbHOMO
paspelleHuns.

Puc. 14-10 MeHro Horizontal

e HaxaTb kHOMKy ynpasneHus MeHio Center/LleHTp, NOBepHYTb YHWBEpCasbHbIN
nepekso4vatesb 4519 YCTaHOBKM 3HAYEHUS LLeHTpasibHOW 4acToThl.

e HaxaTb KHOMKY ynpaBneHuMss MeHO Span, MOBEepHYyTb YHWBeEpCanbHbIl
nepekso4vaTenb 4719 YCTaHOBKM pa3peLleHmns rno ropusoHTanm (No 4acroTe).

7. HaxxaTtb KHOMKY ynpasneHus meHio Tools ana AocTyna B MeH AOMOAHUTENbHbIX HAaCTPOEK.

e Peaks/MNMukn - aBTOMaTUYECKNM MapKUpPYET MUK Tekywern ¢opMbl CUrHana B
COOTBETCTBUU C 3aA4aHHbLIMU YCTAHOBKaMMU.

e Markers/Mapkepbl — HacTpolKa MOJIOXXEHMUS MapKepoOB Ha TEKYLLEM CUrHane B
COOTBETCTBUU C 3afaHHbLIMU YCTAHOBKaMMU.

14.3.2 N3mepeHune BN c noMoLbIO KYpCOpPOB

Ona BbINONHEHUA KYPCOPHbIX M3MepeHun, HeobXxoaAnMMOo HaxaTb kHonky Cursors/Kypcopbi. B
OTKPbIBLUEMCS MEHIK HaxaTb KHOMKY ynpasneHus MeHio Mode/PexuMM A1 BKAKOYEHUS KYpPCOPHbIX
n3MepeHunin. Ons BbINOSHEHUS YACTOTHLIX M3MEPEHUI UCMONb30BaTb Kypcopbl X1 u X2, pasHuua Mexay
ABYMS 4yactoTamm oTobpaxaetrca cuMmBonoM AX. [Ans  BbINOSHEHWUS aMMAUTYAHbIX U3MepeHuin
NCNoNb30BaTb Kypcopbl Y1 1 Y2, pasHuua Mexay AByMa amnautygamum otobpaxkaeTcs cCMMBOSIoM AY.
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15 UBMEPEHNUSA C NOMOLLbIO KYPCOPOB

Kypcopbl - 3TO ropum3oHTasbHble M BepTUMKalbHble MapKepbl, KOTOpble YyKa3blBaloT X- n Y-
3Ha4yeHus Ha 3aJaHHoWM ocumnnorpamme (M3 KaHana, NMMbo onopHas) M Ha pe3ynbTaTaxX MaTeMaTUYeCcKMX
npeobpasoBaHWin. DTN pe3ynbTaTbl BKAKYAKOT HanNps)XeHne, Bpemsl, 4acToTy.

X-Kypcopbl npeacraBnsoT cobolii ABe BepTUKalbHble LWTPUXMYHKTUPHbIE NnHUKM (X1 un X2),
KOTOpble WMCNOJIb3YIOTCS ANS U3MEpPeHUs BpeMEHHbIX napaMeTpoB, B pexuMe BMO namepsaercs yacrora.
Kypcop X1 (X2) no yMon4yaHuio pacnonioxeH cnesa (crnpaBa) M MOXeT ObiTb nepemeweH B Nobyto
obnactb skpaHa. B pexume X1-X2 oba Kypcopa nepeMewarTcs OAHOBPEMEHHO. [1a nepeMewleHus
KypCOpOB HeEO6X04MMO MCMNOIb30BaTb YHMBEpPCAbHbIM NepekntoyaTtenb. PesynbTatel namepennn (X1, X2,
AT, 1/AT) BbIBOAATCS B JIEBON BEPXHEN YaCcTu 3KpaHa.

Y-Kypcopbl npeacTaBnsatoT cobol ABe ropumaoHTasibHble WTPUXNYHKTUPHbIe AnHum (Y1 un Y2),
KOTOpble  WUCMNOMb3YITCA AN M3MepeHus HanpsbkeHusa (B) wnm toka (A). Ecnm B KayecTBe UCTOYHMKA
MCNONb3yeTca ocuuiaorpaMMa MaTteMaTuKu, TO eAMHWULbl U3MEPEHUs OMNpeaensitoTCSs MaTeMaTU4YeCKOWn
dyHkumnen. Kypcop Y1 (Y2) no ymMON4YaHUIO pacnosioXXeH B BepxHen (HMXHEW) 4YacTuM 3KpaHa W MOXeT
6bITb nepemeweH B ntbyto ero obnactb. [Ons nepemMelleHMs KypcopoB Heob6xXoaMMO MCMonb30BaTb
YHMBEpCanbHbI nepeknaoyaTens. B pexnme Y1-Y2 o6a Kypcopa nepemMewarTcss OAHOBPEMEHHO.
PesynbTaTtbl namepenunin (Y1, Y2, AV) BbIBOAATCS B BEPXHEN NEBOM 4acTu 3KpaHa.

15.1 BbinoJsIHEHME KYPCOPHbIX NU3MEpPEeHUM

1. HaxaTb kHonky Cursors/Kypcopbl Ha nepeaHen naHenu ocuunnorpada, Ana Bxoda B
MEHI0 KYPCOPHbIX U3MEPEHUNA.

2. HaxaTtb KHOMKy ynpasneHnsa meHio Mode/PexnMm ang BKIKYEHNS KYPCOPHbIX U3MepeHni
n BblibOpa pexunMa Kypcopos.

Manual/PyuyHoM - nsmepenne X- unun Y-napameTposB;
Track/CnexxeHune - namepeHune X- 1 Y-napameTpos.

3. HaxaTb KHOMKYy ynpasneHuss MeH Source/WUCTOYHMK, M WUCNONb3ys YHUBEpPCasbHbIN
nepekntoyvaTens BblbpaTb WCTOMHWUK KYPCOPHbIX W3MEpeHuin. B KadyectBe WCTOYHWKA
AOCTYNHbI TOSIbKO aHasioroBble KaHanbl, pe3yabTaT MaTeMaTUYecKnx ornepauni n OonopHble
ocunnnorpaMmmeil.

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-

KYypCOpbl OCTalOTCH NpUBA3aHbl K NO3MLKUKN CETKN HA 3KpaHe.

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

3HayeHUs X- U Y-KypCOpOB OCTalOTCA HEU3MEHHbIMU.

5. BbINOSIHEHME KYPCOPHbIX U3MEPEHUI:

e [Ing nsaMepeHud no ocnm X NCNosb3oBaTb Kypcopbl:

X1 - u3MepeHune B ToUKe rnepeceyeHmns oCumMINorpaMMbl-UCTOUYHNKA C KypCcopoMm X1;
X2 - n3MepeHue B TOUKE rnepecevyeHns oCUUAN0orpaMMbl-UCTOYHNKA C KYpCOpoM X2;
X1-X2 - cnepsulee U3MepeHUe B TOYKaxX nepeceyeHus ocumnnorpaMmMbl-UCTOYHUKA C
Kypcopamum X1 n X2. MNepemMelieHne 060mx KypcopoB NPpONCXOANT OA4HOBPEMEHHO.

Onsa nepemelleHns KypcOpoB MCNO/b30BaTb YHMBEPCASbHbIA NepektovaTesb.

o [Ins n3mepeHUda no ocu Y NCNob30BaTb Kypcopbl:

Y1 - naMepeHume B TOUKe nepeceyeHns ocUMIIorpamMmmbl-MCTOYHUKA C KypcopoM Y1;
Y2 - uaMepeHue B TOUYKE nepecevyeHns OCLUMNIOrPaMMbl-UCTOUHMKA C KYpCOpOM Y2;
Y1-Y2 - cnepdulee naMepeHume B ToUkKax nepeceyeHunsa oCUMIIorpaMMbl-MCTOYHUKA C
Kypcopamu Y1 n Y2. lNMepemelieHne 060mx KypcopoB NPoOUCXOANT OAHOBPEMEHHO.

Onsa nepemelleHns KypcOpoB MCNO/b30BaTb YHMBEPCASIbHbIA NepekntovaTesb.

e [1n9 HaCTpOWKM CTeneHW MNpO3PadvYHOCTV OKHA pe3ysbTaToOB KYPCOPHbIX WM3MepeHWui,
HeobxoamMo HaxaTb kHonky Display/Persist/Auncnnein. B OTKpbIBLLEMCSH MEHIO
nepentTy Ha BTOPYI CTPaHULY MeEHI W HaXaTb KHOMKY YMpaB/ieHUS MeHIo
Transparence/lMNpo3payvyHOCTb, AN YCTaHOBKW CcTeneHu npo3pavyHoctn (20% -
80%) ncnonb3oBaTb YHMBEpPCAsbHbIM NepektoyaTesb.
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NMpnMep UCNoJIb30BaHUSA KYPCOPHbIX NU3MEepeHUN:
N3MepeHusa AnnTenbHOCTU UMNY/bCa:

Puc. 15-1 UaMmepeHne ANUTENIbHOCTU UMNYyJibCca
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16 ABTOMATUYECKMUE UBMEPEHUA

ABTOMaTU4YECKNE WU3MEpPEHUS

3TO nMpeABapuUTENbHO 3anporpaMMUpPOBaHHbLIE MPOLEAYPbI

N3MepeHusl, CoKpallalolimMe onepaumm no HACTPOMKe KypCOpPOB B CTaHAAPTHbIX CUTyauMsiX, TakuxX Kak

MU3MEPEHUA BpPEMEHWU HapacCTaHwu4,

aMnanTyabl

MAK-MMK U T.4. ABTOMaTuyecknme mn3MepeHus

pPEKOMEHAYETCS MUCMOJ/Ib30BaTb MPU aBTOMATMYECKUX BbIYMCIEHUSIX MapaMeTpoB CUrHasia OCUMIOrpaMM.
Ocuwnnnorpadbl cepun AKUM-4125C / AKWUM-4128C obecrneumBatoT 38 BMAOB aBTOMaTUYeCKUX U

CTaTUCTUYECKUX M3MepeHMl7I .

16.1 Tunbl aBTOMaTUYECKUX U3MEpPEeHnn

16.1.1 ABTOMaTU4YEeCKME U3MEepPEeHUs aMIJIMTYAHbIX NapaMeTpoB

B AaHHYl0 rpynny aBTOMaTMYeCKUX U3MEPEHUIA BKIHOUYEHO 17 NapaMeTpos.

Puc. 16-1 NaMepeHNa HanpsdKeHus

1. Pk-Pk /nnk-nunk agBomnHas
amnnuTyaa

Pa3sHoCTb Mexay MON0XUTENbHbIM U OTpULATENbHbIM
nuKkamum HanpsxeHni (=Vmax — Vmin)

2. Max./Makc.

MonoXnTenbHbIN NNK HanpsaXXeHu4

3. Min./MuH.

OTpuuaTenbHbI MUK HANpPSXeHUS

4. | Amplitude/ AMnanTyaa

PaszHunua Mexay rnobanbHo BbICOKMM W rnobanbHO
HU3KNM Hanpsi>xeHnem (=Vtop — Vbase)

5. |Top/ Bepx

N3mepeHne BepxHero 3HayeHuUs opMbl cMrHana, B
npegenax yCTaHOBJIEHHOro oKHa

6. Base/ ba3a

N3mepeHne HuxHero (6a3oBoro) 3HadeHus GopMbl
CUrHana, B npegenax yCTaHOBMEHHOro okHa

7. Mean/CpeaHee

CpeagHee n3 3HayeHM (CyMMa 3HA4Ye€HUN CUrHana,
AEeNneHHas Ha KOJIMYEeCTBO TOYEK)

8. |Cycle Mean/Lunkn
CpegHee

YcpeAHEHHOE HanpshXeHue nepBoro uMkna

9. |RMS/ CK3

N3mMepeHne  cpeaHeKBagpaTUMYECKOro  3Ha4eHus
(CK3) dopmbl curHana (KBagpaTHbIA KOpeHb W3
CYMMbl KBaApPaTOB 3HAYeHWI CUrHana, AesieHHOW Ha
KOJINYECTBO TOYEK)

10. |Cycle RMS/ Lunkn CK3

N3mMepeHne  cpeaHeKBaApaTUUYECKOro  3HayeHus
(CK3) dopmbl curHana (KBagpaTHbIN KOpPEHb W3
CYMMbl KBaApaToOB 3HAYeHUI curHana, AeNeHHOM Ha
KOJIMYECTBO TOYEK) NMepBOro UMKna

Puc. 16-2 Bbi6pocbl Ha UMNYJIbLCHOM CUrHase
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Bbl6pOC - BE€/IMYNHA UCKaXeEHUA, cneayrowero 3a noaoXunTeNbHbIM (OTpVILI,aTeJ'IbeIM) (prHTOM
MMnynbcCa, BblpaXeHHaa B NpoueHTax OoT aMnnTyAbl:

local MAX — D Top

- _ o
ROV (rising edge overshoot) Amplitude X 100 %o,
raoe ROV - Bbibpoc+

FOV (falling edge overshoot) = Base - D local MIN X 100 %0,

Amplitude
roe FOV - Bbi6poc-

11. ROV/Bbibpoc+ £ lime |MMonoxuTenbHbIN BbIBPOC Ha BeplMHE MMMNYJbca,
— rnocne 3aBepuleHns HapacTaHus MMNysbca
OTpuuaTenbHbIN BbIBPOC Y OCHOBaHUS MMNYyJbCa,
nocse 3aBepLieHns cnaga MMnyJsbca

12. FOV/Bbibpoc-

Puc. 16-3 MNpeaBbi6poCbl HA UMNYJIbCHOM CUrHane
MpeaBbI6GpPOC - BENMUYMHA UCKAXKEHUS, NPeALleCcTBYHOLEro NonoXuTensHoMy (oTpuuaTenbHOMY)
GPOHTY MMNYNbCa, BblpaXeHHas B NpoLeHTax OT aMNanTyabl:
Base - D local MIN

RPRE (rising edge preshoot) = Amplitude X 100 %,

roe RPRE - npeasbibpoc+

local MAX - D Top
Amplitude

FPRE (falling edge preshoot) = X 100 %,

roe FPRE - npeasbibpoc-

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

cnagarwmm @poHTOM

14. | FPRE/MNpBbi6poc-

15. Level@X/YpoBeHb@X BenuvunHa  HanpshkeHus  Mexay  MapKepom
YPOBHS 3anycka 1 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 U3SMEepEeHUS BPpeMeHHbIX napaMeTpoB

B AaHHYO rpynny aBTOMaTUUYECKMX M3MEPEHUI BKIOYEHO 11 napaMeTpos.

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

MNepuoa curHana (T) — nHTepBan Mexay ABYyMS
rnocneaoBaTesibHbIMM  TOYKaMW Ha  QPOHTax
OANHAKOBOM MONAPHOCTU, B3ATbIMM Ha CPeaHEM
noporosoM yposHe (50%).

Bpema HapacTaHuMsa wmMmnynbca OT HWXHEro Ao
BepxHero noporosoro yposHs (10%~90 %).
BpemMa cnaga wuvMnynbca OT BEpPXHEro Ao
HUXXHEro NnoporoBoro ypoBHs (90%~10 %).
ONNTenbHOCTb MNONOXMWUTENbHONO MMMNysbCa -

2. Period/ lNMepwnop

3. Rise Time/ Bpemsa
HapacTaHus

4, Fall Time/ Bpemsa cnaga

5. +Width/

OnuntenbHoCTb+ MHTEepBan Mexay ABYMs nocnenoBaTesibHbIMU
TOYKaMM Ha PPOHTE M cpe3e nMNynbCa, B3ATbIMU

Ha cpeaHeEM NOpPOroBOM YPOBHE.
6. -Width/OnuntenbHOCTb- AnutenbHOCTb oOTpuuaTeNbHOro uMnNysbca -

ooyl B

MHTepBan wMexay ABYyMs nocneaoBaTesibHbIMU
TO4YKaMM Ha cpese N MGpPoHTEe MMNYJbCa, B3ATbIMMU
Ha cpeHeM NMoporoBoOM YpPOBHE.

7. +Duty/CKBa>XHOCTb+ OTHOWeEHne  ANUTENbHOCTU  MONOXUTENBHOrO
MMAynbCa B CWUrHase K nepuvoay CurHana =
(AnutenbHocTtb+/T) x 100%.

8. -Duty/CKkBa>XHOCTb- OTHOoWweHne  ANUTENbHOCTM  OTpuULaTeNbHOro
MMnynbCa B CWUrHaae K nepuoay CuUrHana =
(AnuntenbHocTtb-/T) X 100%.

9. BWid/OnutenbHOCTb OnntenbHOCTb NakeTa - AJMTENbHOCTb MakKeTa

rnakeTa MMMNYJ/1bCOB, OTOBpaxeHHbIX Ha oCuuanorpaMmMme.

10. Delay/3anepxka Bpems oT TOUkM 3anycka 0O NepBOro nepexoaa
50% -1 ypOBHS CUIrHana

11. | Time@Level BpeMa Mexay ToukaMu 3anycka B 3aBUCMMOCTU

OT YPOBHA CUHXPOHN3AUNN N HAKJIOHa

16.1.3 ABTOMaTHUUYECKME N3MeEepEeHNA BPEMEHHbLIX 3afAepXeK MeXAYy KaHallaMu

N3MepatoTca pasnMuHble BPEMEHHbIE MHTEpBasbl Mexay KaHanamu. B aTy rpynny BkatoueHo 10

napaMeTpoB
1. FRR AL . BpeMeHHoOW uHTepBan:
AL L McTtouHmk 1, nepBbil HapacTtawwuim AGOpPoHT, WU
MNCTOYHMK 2, NepBbIfi HapacTalwmn GpoHT
2. FRF AL . BpeMeHHoW uHTepBan:
HLJL McTouHnk 1, nepsbli  HapacTawwmuin  GpoHT, W
MCTOYHMK 2, NepBbI cnagatowmi dpoHT
3. FFR i BpeMeHHoOW uHTepBan:
ALJL NcTouHuk 1, nepsbii cnagatowmnii GpoHT, n UCToOUHUK
2, NepBblii HapacTakLwWnn GpoHT
4. FFF i . BpeMeHHoW uHTepBan:
ML MNcTouHuk 1, nepsbii cnagatowmnii GpoHT, n NCToUYHUK
2, nepBbIi cnagatowmii GpoHT
5. LRR AL . BpeMeHHOW UHTepBan:
ITLAL NcTounnk 1, nepeblii  Hapactawwmii  GPoOHT, #
MNCTOYHMK 2, MOCNeAHNIA HapacTarwmn @poHT
6. LRF . BpeMeHHOW uHTepBan:
IL. L NcTounnk 1, nepeblii  Hapactawwuii  GPOHT, #
MCTOYHMK 2 NoCNeaHnin cnagarowmn dpoHT
7. LFR i . BpeMeHHoOW uHTepBan:
JLAL WcTouHmk 1, nepsblii cnagaowmit GpoHT, n UCToUHMK
2, nocneaHnin HapacTarwmn @poHT
8. LFF i . BpeMeHHoOW uHTepBan:
ITL A NcTouHunk 1, nepsbliii cnagatowmin GpoHT, 1 MCTOYHUK
2, NocneaHnin cnagarwmm dpoHT
9. Phase/®a3a H+_t|2+ PaszHocTb a3 pAByxX CWUrHanoB, BblpaXeHHas B
] rpagycax.
= T1 + T2 x 360.
10. Skew Pa3sHocTb Mexay BpEMEHHbIMU MHTEepBanamm
UCTOYHMKA 1 U NCTOYHUKA 2
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16.2 BbinoniHeHne aBTOMaTUYECKUX U3MepeHni

Huxe onncaHbl 06WMn NOpSAOK AEACTBUIN, KOTOPbIN HEO6XO0AMMO BbIMONHUTL ANS 0TObpaXxeHus
pe3ynbTaToB aBTOMAaTUYECKNX M3MEPEHUN Ha 3KpaHe npubopa.

1.

2.

HaxaTb kHOMKy Measure/W3Mmep Ha nepeaHen naHenu npubopa ANsS Nepexola B MEHH
aBTOMAaTUUYECKUX U3MEPEHWUA.

Ha)xaTb KHOMKY ynpaBneHus MeHlo Source/WUCTOYHMK, U WCMNOSb3ys YHUBEPCAsbHbIN
nepeknyatenb Bbl6paTb WCTOYHMK ANA  BbINOJIHEHUS aBTOMATUUYECKUX WU3MEPEHUN.
MCTOYHMKaAMM  aBTOMATUYECKMX  WM3MEPEHMI  MoryT 6biTb  aHasioroBble  KaHarbl,
MaTeMaTUUYECKUIA KaHan UM OMopHbIE OCLM/IIOrPaMMBblI.

3. Ans Bbl60pa M BblBOAaA Ha 3KpaH pe3yJ/ibTaTa aBTOMAaTU4YECKUX M3MepeHMl71 Heob6xoamMMo:

HaXxaTb KHOMKY YynpaBfieHuss MeHio Type/Tun, B OTKPbIBLIEMCA OKHE YHWBEpCasibHbIM
nepeksoyaTesieM BbibpaTh TN aBTOMAaTUUYECKOro U3MEPEHUS, AN NOATBEPXAEHUSA Bbi6opa
HaXaTb Ha LLEHTPasIbHYIO YacTb YHMBEPCANbHOIro nepeknyaTens.

4. na BKJIIOYEHMS pexXuMa CTaTUCTMK HeobXOoAMMO HaxaTb KHOMKY YMpaBfeHUs MeHIo

Statistics/CraTtucruka.

Pe3ynbTaT aBTOMaTMYECKUX WM3MEpPEeHU oTobpa)kaeTcsa B HMXXHEW 4acTu 3KpaHa npubopa, 3a
WCKJTIOYEHMEM, Koraa BKJOYeHa (dYHKUMS oTobpaxkeHuss Bcex pe3dynbTaToB. OAHOBPEMEHHO B HWMXHEN
4YacCTU 3KpaHa MOXeT ObITb BbiBEAEHO A0 4 N3MEPEHUNA.
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Puc. 16-6 Oto6paxxeHue pe3ysibTaTOB aBTOMaTUUECKUX U3MEepPEeHUN B pexxume
CTaTUCTUKM

Ona  ypaneHus pe3ynbTaToB aBTOMaTUYECKUX WU3MeEpeHW HeobXxoAMMO HaxaTb KHOMKY
ynpasrnieHnsa MeHio Clear/Ypanutb.

16.3 IHTepBaJsibHble U3MEepeHUs
Ocunnnorpadbl cepuit AKUM-4125C / AKUM-4128C nopaep>XmBakdoT BO3MOXHOCTb WU3MEpeHUs
napamMeTpoB Bcex rpynn (HanpshxeHune/Tok Bpemsa wn 3agepxka) B onpefesieHHbIX WHTepBasax B
COOTBETCTBUU C YCTAHOBJIEHHbIMW 3HAYEHUSAMN BEPXHEro U HUXXHEero npeaena.
BbINONHEHWE MHTEpBaNbHbIX U3MEPEHUNA:
1. HaxaTb kHONkM Measure -> Gate -> On 415 40CTyna B MEHIO MHTEPBaibHbIX U3MEPEHUA.
2. Haxatb kHonky Gate A ¥ uCnonb3ys YHWBEpCasbHbIM nMepekstoyaTtenb W3MEHUTb
nonoxxeHwe npegena A.
3. Haxatb kHonky Gate B 1 wucnonb3ys yHuWBepCasnbHbIA Mepekniyatesb W3MeHUTb
nonoxeHue npegena B.
4. HaxaTtb KkHonky Gate A-B un uncnonb3ys yHuBEpCanbHbIW MepekniyaTtenb WU3MeHUTb
OAHOBpPEMEHHO NOoJsoXeHMe npeaenos A n B.
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Puc. 16-7 MeHI0 MHTEpPBaJibHbIX U3SMEPEHUM

16.4 OTo6parkeHne BCcex aBTOMaTU4YECKNX U3SMepeHuni
B pexumme All Measure/Bce unaMmepeHMsa OAHOBPEMEHHO oOTObOpaXkalTcss BCe MapaMeTpsbl,
naMmepsieMble B rpynne Hanps>xeHne/Tok, Bpemsa n/wnum 3apepxka.
Ona oTobpaxeHusas Ha 23KpaHe npubopa pe3ynbTaToB BCEX aBTOMaTUYECKUX W3MepeHuni
Heob6xo0AMMO:

1. HaxaTtb kHonky Measure/WU3sMmep Ha nepeaHer naHenu npumbopa ANsA nepexoa B MEHH0
aBTOMaTU4YeCKMX U3MEPEHMA.

2. HaxaTtb kHonky yrnpaBneHus MeHio All Measure/Bce WU3amep ans BkAOUeHMS oTobpa)keHus
BCEX pe3yNbTaTOB aBTOMAaTUYECKUX U3MEPEHUN.

3. HaxaTtb KHOMKy ynpaBneHnss MeHto Source/WUCTOYHMK, W UCMOAb3ys YHUBEpCasbHbIA
nepeks4yaTenb BblbpaTh UCTOYHMK ANS BbIMNOJHEHUS aBTOMAaTUYECKUX U3MepeHnin. ICToUHuKkamm
aBTOMaTUYeCKMX MU3MEpeHUn MoryT ObiTb aHasioroBble KaHasibl, MaTeMaTU4YeCKUh KaHan unu
OnopHble OCUUI0rpaMMbl.

Puc. 16-7 Oto6paxxeHune Bcex pe3y/ibTaTOB aBTOMAaTUUECKUX U3SMepPeHUit
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17 HACTPOMNKU DKPAHA

B MeHI0 HacTpoek 3KpaHa MoJib30BaTb MOXET Bbi6paTb Crocob oTobpaxeHusl OCUUNNOrpaMMbl,
LUBETOBYI rpajaunio, NocrecBedyeHne, TUM CETKU 3KpaHa, YPOBEHb SIPKOCTU CBEYEHMS Jlyda U CETKMU
3KpaHa, a TakXe Npo3pavyHOCTb BCMJIbIBAOLNX OKOH.

17.1 Tn otobpa)keHusn
HaxaTb kHonky Display/Persist ans nepexoga B MeHI HACTpoeK 3KpaHa. HaxaTb KHOMKy
ynpasneHunsa meHio Type/Tun ans seibopa cnocoba oTobpa)eHns oCUMANOrpaMMbl Ha dKpaHe:
e Vectors/BeKTop — TOUKM ANCKPETM3aUnm oTobpa)karTcs coeANHEHHbIMU IMHUAMN.
e Dots/Toukmn — HenocpeacTBeHHOE oTObpaxeHue ToUeKk ANCKpeTmU3aumn.

Puc. 17-1 BektopHoOe oTo6paxkxeHue curHana

Puc. 17-2 TouyeuHoe oTo6pakeHue curHana
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17.2 HacTpo#ika TMna MHTEHCMBHOCTHU OCLM/IJIOFrPaMMbl

pagMeHT MHTEHCMBHOCTM CUrHasa MOXET ObiTb YCTAHOBMEH Ha rpagauunm Ceporo Wan LBETHYI
wkany. [lpn ycTaHOBKE WHTEHCUMBHOCTM Ha UBET rpaguMeHT WHTEHCMBHOCTU aHasiorMyeH rpaguveHTty
TEPMMYECKOro LBeTa, Korga 30Hbl BbICOKOM MHTEHCMBHOCTM OTOOpaXkaloTCcsi KpaCHbIM, @ 30Hbl HU3KOM
WHTEHCUBHOCTU — CUHUM.

HaxaTb kHonky Display/Persist ans nepexoga B MEHIO HACTpoeK 3KpaHa. HaxaTb KHOMKY
ynpasneHus meHto Color Grade ans BkOYEHMS LBETOBOW rpajgaunm cuUrHana.

XonoaHble UBeTa > Tennbl uBeTa

Puc. 17-3 LiBeTtoBas rpagaums

17.3 ®yHKUMA NocsiecBeYeHns
OyHkumsa Persistence/MNMocnecBeueHne MNo3BOASET ocuuinorpady MMUTUMPOBaATb KOHTYP
TPaANUMOHHOIO aHanorosoro ocuwmnnorpada. OcumnnorpaMma KOHTypa MOXeT 6biTb KOH(pUrypupoBaHa
Ha «persist» B COOTBETCTBMWN C HAa3HAYEHHbIM BpEMEHEM.
Huxxe onncaH nopsigoK AeNCTBUI AN HAaCTPOMKKN U OTK/TIOYEHNS PYHKLNM NOC/IeCBEYEHUS.
1. HaxaTb kHonky Display/Persist o159 nepexona B MEHIO HaCTpoeK 3KpaHa.
2. HaxaTb  KHOMKY  ynpaBsfieHus meHio  Persist/MNocnecBeuy, 3aTem MOBEpPHYTb
YHMBEpCanbHbIN Nepeknoyartens ansa sbibopa og4HON N3 cneayowmx onunii:
e Off/Bbikn — NnocnecBevYeHne BbIKIOYEHO.
e YcTaHoBKa BpeMeHu nocnecBedeHns (1 ¢, 5 ¢, 10 ¢, 30 c) - ycTaHOBKa BpPEMEHMU
HaKOMJIEHMS NOCNecBeYeHns C MOMOLWbI YHMBEPCa/slbHOrO peryasTopa, nocne
WCTEYEHNUN YCTAHOBJIEHHOrO BPEMEHW HAKOMJIEHHbIE JAaHHble 6yayT yAaneHbl U
3aMelleHbl HOBbIMW AAHHbIMU.
o Infinite/BeckoHeu - Bbibope 6ECKOHEYHOr0 HakoMAeHUs NOC/eCcBeYeHus,
HaKonjieHMe AaHHbiX 6yaeT BbIMNOMHATCA HenpepbiBHO, 6e3 yaaneHunsa. beckoHeudHoe
nocnecBeyeHne MOXHO WCMNONAb30BaTb A4S M3MEpeHusa WwyMa W AXuTtepa, An4
0bHapy>XeHns1 peaKnx CobbITUM.

Puc. 17-4 Oto6pa>xeHue curHana c 6ecCKOHe4YHbIM NocJsieCBe4YeHUeM

3. Korga dyHKUMA nocnecBeyeHns BKAKOYEHA U BO3HMKaeT He06X0AMMOCTb BbINO/IHUTL CO6pOC
HaKOMMEHHbIX [AaHHbIX MOCNeCBeYEHUS W 3anyCK HOBbIX HAaKOMJEHUW, MOXHO HaxaTb
KHoMKy ynpasneHus meHto Clear Persist/Y6p NMNocnecseu.
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4. Ana Bo3BpaleHMs K 06bl4HOMY c6opy [aHHbIX, He0b6X0oAMMO OTKIUUTE dYHKLUMIO
nocnecBeyeHus.

17.4 Oumncrtka s3KpaHa
Ona ounctku aucnness HeobxoauMo HaxaTb kHonky Display/Persist Ha nepeagHen naHenn
ocunnnorpada. B oTKpbIBLIEMCS MEHI HaxaTb KHOMKy ynpaeneHus meHio Clear Display/Ouunctutb
3Kp ocumnnorpad BbINOAHUT CcOpoC CcobpaHHbIX [AaHHbIX W  BbIMOJHUT Mepe3anyck cbopa, u
CUHXPOHM3ALMN.

17.5 Bbi6op TMNa MacwTabHoi ceTkn aucnsen
Onsa Bbibopa Tuna ceTkn Heob6xoamMo:
1. HaxaTb kHonky Display/Persist n1a nepexona B MeH0 HAaCTpOEK 3KpaHa.
2. HaxaTtb kHonky ynpasneHus MmeHio Next Page/Cnepn. CTp ans nepexoga Ha cneaytouwyto
CTPaHULY MEHH.
3. HaxaTtb KHOMKy ynpaBneHunss MeHto Grid/CeTtka, BbibpaTb TN CETKM C TMOMOLLbIO
YHUBEpCanbHOro nepekatovaTens.
Ha Bbl6bOp AOCTYMHbI 3 BapuMaHT CETKU:

lMokasblBaeTCsa NnosHasa peweTka — ocn X U Y No KaXXaoMy AeNeHU
(pa3mepHoCTb 12x8).

MNMokasbiBaeTCsa TONbKO LeHTpasbHble ocn X 1 Y (pasMepHOCTb 2x2).

lMoka3blBaeTCsa TONIbKO BHELUHSAS paMKa.

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

1. HaxaTb kHonky Display/Persist 019 nepexoaa B MeHIO HAaCTpoeK 3KpaHa.

2. HaxaTtb kHonky ynpasneHus meHio Next Page/Cnepn. CTp Ana nepexofa Ha cneayoLwyto
CTpaHULY MEHIO.

3. Haxatb  kHonky ynpasneHus MeHio  Intensity/SipkJlyda, BbibpaTb  ypoOBeHb
WHTEHCMBHOCTM  CUrHana C MNOMOLWbIO  YHMBEpPCasbHOro  perynstopa. YcCTaHOBKa
MHTEHCMBHOCTK npoucxoamT B AmanasoHax oT 0% po 100%, no yMonyaHUIO YCTaHOBEHO
3HayeHue B 50%.

NMpuMmeyaHue: HaCTpOVIKa MHTEHCUBHOCTU CUIMHala NpunMeHMa TOJZIbKO K aHaJZ1IoroBblM KaHanawm,
Ha MaTeMaTnyeckmne " LI,VICprBbIe ocumnnnorpaMmmbl AaHHa4a HaCTDOVIKa HE BJIUAET.

17.7 HacTpoiika ApKOCTU KOOPAUHATHOW CEeTKM
Huxe onmncaH NnopsaoK AENCTBUIM /19 HAaCTPOMKN YPOBHS MHTEHCUBHOCTM CMrHana.

1. HaxaTtb kHonky Display/Persist ansa nepexona B MeH0O HacTpoOekK 3KpaHa.

2. HaxaTb kHonky ynpasneHus MeHio Next Page/Cnen. CTp 418 nepexoda Ha cneaytouwyto
CTPaHULY MEHIO.

3. HaxaTb KHonkKy ynpaBnenuss MmeHio Brightness/flpkCetkun, BbibpaTb ypOBEHb SPKOCTMU
KOOpPAWHATHON CETKM C MOMOLbIO YHMBEpPCANbHOro nepeksvaTens. YCTaHOBKa SpKOCTU
nponcxoant B ananasoHax oT 0% a0 100%, no yMosi4aHMO YCTaHOBIEHO 3HadeHne B 20%.

17.8 HacTpoiika npo3payHOCTH
HacTpoka npo3payHOCTM MO3BOMASET 3a4aTb YPOBEHb MPO3payHOCTM  BCMbIBAOLWMX
MH(OPMALMOHHbBIX OKOH, OKHA KYPCOPHbIX M3MepeHUi, OKHa aBTOMaTUYECKNX N3MEPEHUN 1 4p.
Hwxe onncaH NopsaoK AENCTBUIM 19 HAaCTPOMKN YPOBHS NMPO3paqyHOCTU.
1. HaxaTb kHonky Display/Persist nnsa nepexona B MeHi0 HacTpoek aKpaHa.
2. HaxaTtb kHonky ynpasneHus meHio Next Page/Cnepn. CTp ana nepexoga Ha creaylouyto
CTPaHULY MEHIO.
3. HaxaTtb KHOMKy ynpasneHus MmeHio Transparence/lMpospavyHocTb, BbibpaTb ypoBeHb
Npo3payHOCTM C MNOMOWbK YHUBEpPCANbHOro nepeknalvaTens. YCTaHOBKA SAPKOCTU
nponcxoaut B AnanasoHax oT 20% po 80%, no yMoOn4YaHUIO YCTaHOBIEHO 3HayeHne B 80%.

17.9 HacTpoiika ApKOCTU 3KpaHa
Hwxe onncaH NopsaoK AEUCTBUI 4S9 HAaCTPOMKKN SPKOCTU IKpaHa.
1. HaxaTb kHonky Display/Persist nna nepexoaa B MeHO HAacTpoeK aKpaHa.
2. HaxaTtb kHonky ynpasneHus mMeHio Next Page/Cnen. CTp 4ns nepexofa Ha CneayloLyto
CTPaHULY MEHI0.
3. HaxaTb kHonky ynpasneHusa meHio LCD Light n Bbibpatb TpebyeMbii ypoBEHb SAPKOCTU C
NOMOLLIbIO YHMBEPCANIbHOrO nepeksyaTtens
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18 3AMUCH / BbI3OB OCLUWIJTIOFPAMM U NPODUNEN

Ocumnnnorpadbl cepun AKUM-4125C / AKUM-4128C no3BONSAKT COXPaHSATb BO BHYTPEHHIOKO

namMaTb UIn

Ha BHewHMn USB Flash guck npodwunm HacTtpoek, ocuwasorpammbl B ¢gopmate CSV gns

o6bpaboTkn Ha MK, nsobpaxeHne (CHMMOK 3KpaHa) u 4p.

18.1 Tunbl coxpaHaeMbix pannos

. Setups/HacTpolkm - coxpaHeHuss npoduna Nonb3oBaTeNbCKUX HacTpoek. [pwu

coxpaHeHnn npodunsa HacTpoek B namMatu ocuwmnnorpada wanm Ha USB Flash pucke
co3paetcsa dann ¢ pacwmpeHuem “*¥.XML"”. PaHee coxpaHeHHblie NpoduUInN HaCTPOEK MOryT
6bITb BbI3BaHbl U3 NaMATK 418 6bICTPOM HACTpPOKK ocunanorpada.

. Waveform/OcumlnorpaMMa — COXpaHeHMe ocuumnaorpaMmmbl 3aXBa4€HHONoO CuUrHasla Ha

BHewHUn USB Flash guck c pacwnpennamu “*.REF”, "*.BIN”, “*.DAT".

. Picture/N306paxeHne - coxpaHeHMe CHMMKa 3KpaHa Ha BHewHun USB Flash guck ¢

pacwupenmamu “*.BMP”, “*.,JPG”,"*.PNG”. CoxpaHeHHblli dain mn3obpaxxeHus MoxeT
6bITb OTKPbLIT HA NEpPCOHaNIbHOM KOMMbIOTEpE.

. CSV - coxpaHeHne MaccuBa AaHHbIX 3aXBaYe€HHOW OCLUMANOrpaMMbl Ha BHeWHUN USB Flash

OVNCK C pacwupeHueMm "*.CSV”. CSV dainn MOXeT coaepxaTb NapaMeTpbl 3aXBauyeHHOro
CUrHana, Ansi COXpaHeHMs AaHHbIX NapaMeTpoB HeobXoAMMO Ha)XaTb KHOMKY ynpaB/ieHus
MeHo Param Save/BcnomMm[aHHble - On/Bki.

18.2 Ucnonb3oBaHMe BHYTPEeHHEW NaMATH

Bo BHYTpPEeHHIO NamMsaTb MOryT BbITb COXpaHeHbl TOAbKO npodunm HacTpoek npubopa.
Huxxe onmcaH nopsaok AenCTBUIM ANs COXpaHeHus HacTpoek npubopa.

1.

2.
3.
. HaxaTb kHOMKy ynpasneHusi MeHio Type/Twvn, yHMBepcanbHbIM NepektoyaTteneM BbibpaTb

BbINONMHMTL HAcTponky ocuuanorpada ansa crtabunbHoro otobpa)keHnss BXOAHOro curHana.
[anee caenaHHbIN HACTPOMKU MOXHO COXPaHWUTb B NpOduUib HacTpoek.

HaxaTtb oaHoBpeMeHHo kHonku Shift n Cursors ona nepexoga B MeHto 3annch/Bbi30B.
HaxaTb KHOMKY ynpasneHuns meHio Save/CoxpaHuTb.

TN coxpaHsiemoro canna Setups/HacTponkm.

. HaxaTtb kHonmky ynpasneHus MeHto Press to Save ans Bbibopa mMecTa xpaHeHus danna

HaCTpoeK.

HEeo6X0ANMOCTU 3arpy3nTb paHee CoXpaHeHHbI Npoduib HAacTpoek, Heo6XxoaAnMo:

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

TMn darina Setups/HacTpoiku.

. HaxaTe kHonky ynpasneHuss meHio Press to Recall gns Bbibopa mecTa, raoe xpaHuTcs

dann HacTpoek. CoxpaHeHHbIn nNpoduab HacTpoek 6yaeT Bbi3BaH M3 NaMATWM, Ha dKpaHe
oTobpa3sntcsa BcrnsbiBatowee coobuerHme - Recalled file successfully!

MpuMmeuvaHue: nNpn coxpaHeHnn NpodPuns HaCTPOEK B AYENKY NAMATU, 3aHATYO0 ApyruMm dannom,
cTapbii hann byget yaaneH v 3amelleH HoBbIM ansiom.
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18.3 Vcnonb3oBaHUe BHELWWHEeW NaMAaATH
Mepen ncnonb3oBaHUs YHKLMW COXpaHeHUs M Bbi3oBa (aiioB Ha BHewHeM USB Flash agucke,
Heobxogmmo yb6eanTcsa, YTO BHEWHWA [UCK MNOAKAKYEeH K pasbeMy USB Ha nepegHen naHenwm
ocumnnorpada.
DyHKLMA 3annucu gOoCTynHa Ansa scex tunos dannos, GyHKLMUS BbiI30Ba He AOCTynHa Ans dannos
N306paxeHne n CSV.
Ansa coxpaHeHunsa dannos Ha BHewHui USB Flash anck HeobxoamMMo:
1. HaxxaTtb oaHoBpemMeHHO kHomnku Shift u Cursors a5 nepexona B MeH0 3anucb/BbI30B.
2. HaxxaTb KHOMKY ynpaB/ieHns MeHio Save/3anuchb.
3. HaxaTtb KHoMKy ynpasneHns meHio Type/Twun, yHMBepcanbHbIM peryassTopoM BbibpaTb TUn
danna, KOTopbii HEO6XOANMO COXPAHUTD.
4. HaxxaTb KHOMKY ynpasreHus MeHio Press to Save, nocne 4yero oTkpoeTcs dannosas
cuctema BHewHero USB Flash aucka.

Puc. 18-1 NMNpumep dainoBoin cucrtembl USB gnucka

5. C noMoLblo YHMBEPCANbHOro nepekstoyvaTens BbibpaTb Nanky Ans coxpaHeHus danina, ang
noaTBepXAeHus Bblbopa HaXaTb Ha LEeHTpanbHylo 4acTb YHMBEPCAsIbHOro nepeknalyarens.
®ann MoXeT bbITb COXpaHEH KakK B KOPHEBOW KaTasor, Tak U B OTAENbHYIO Nanky.

6. Mocne BbI6Opa MecTa coXxpaHeHUs dalna HaxaTb KHOMKY ynpaBneHus meHio New/HoBbIi.
Ha akpaHe oTobpa3uTcsa AmanoroBoe OKHO BBOAa WMMeHW daina. MNMoapobHo npoueaypa
co3naHug nmeHn danna onncaHa B rnase 19 YnpasneHue USB anckom.
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7.

Puc. 18-2 inanorosoe OKHO co3aaHusa uMeHu cdaina

Mocne BBoga mMmeHusa danna HeobXxoAMMO HaXaTb KHOMKY yrpaBneHus MeHi Press to
Save an1s coxpaHeHusa danna.

Ha ocuwmnnorpad MoryT 6biTb 3arpyXxeHbl paHee coxpaHeHHble Ha USB Flash guck daiinbi
HaCTpOeK M OMNopHbIX ocuunnorpamMm. ns Bbi3oBa ¢anna HeobxoanMMo:
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1.
2. HaxaTb kHonky ynpasneHus MmeHio Recall/Bbi30B.
3.

HaxaTtb ogHoBpemeHHo kHonku Shift n Cursors ans nepexona B MeHto 3anucb/Bbi30B.

HaxxaTb KHOMKY ynpasneHns meHio Type/Tun, yHUBepcasbHbIM Nepekntoyatenem BbibpaTb
T™Mn darna, KoTopbii He06X0AMMO BbI3BaTb.

. HaxaTe kHOMKy ynpasneHns meHio Press to Save, nocne 4ero oTkpoeTtcsa dalinoBas

cucrtema.

. C noMowblo YHMBEpPCA/bHOIrO nepekyartens BblbpaTb Heob6xoaMMbIN dalin, 3aTeEM HaXaTb

KHOMKY ynpasneHus meHto Press to Recall gns BbioBa BbibpaHHoOro darina.



19 YNPABJIEHUE USB INCKOM

B paHHOM pasgene onucaHbl npoueaypbl CO34aHMSA HOBbIX Manok u darnoB Ha BHelwHeMm USB
Flash gucke, a Takxe 3arpy3ka ¢annos B ocuunnorpad.

19.1 Co3aaHue HOBOW nanku unm dainna

OnucaHHbI ganee NopsaokK AENCTBUIA AENCTBUTENEH TONbKO npu paboTte ¢ BHewHMM USB Flash
anckoMm. Ocuwmnnorpadbl cepuii  AKUM-4125C / AKWUM-4128C noapepxuBatoT TONbKO JTaTUHCKOE
HanMeHoBaHMe nanok M dannos, NpuM HanMuum Ha USB agucke nanok mnm hanaoB C KNPUIJTMYECKUMU
wpndTaMmn, Ha3BaHMS MOryT OTOBpaXkaTbCsl HE KOPPEKTHO.

Hwuxe onncaHa npoueaypa BBoAa MMeHW danna/nanku.

1.
2.
3.

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 alisioBylO CUCTEMY
BHewHero USB Flash ancka.

HaxaTb kHoMKy ynpaBneHus meHto New/HoBbIW a5 coO34aHUs HOBOWM Manku UM HOBOIMO
danna. OTobpasutcsa AmanoroBoe OKHO BBoga MMeHu danna/nankui. OuanoroBoe OKHO
COCTOMT U3 ABYX YacTein: nosie BBoAA MMEHU M BUPTyasibHas KnaBmaTtypa.

Puc. 19-1 inanorosoe OKHO BBOAa MUMEHU

. Ans ypaneHus BBeAEHHbIX CUMBOJIOB C/leBa OT Kypcopa HaXaTb KHOMKY YynpaBieHus

Backspace.

19.2 YpaneHue cdaiisia wam nankum

. HaxaTb ogHoBpemeHHo kHonku Shift n Cursors gna 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

nepekn4varens.

. HaxaTtb kHonky ynpasneHus meHio Delete/Ypanutb ans yaganeHmnsa danna/nanku.

19.3 NepenmeHoBaHue pansa uan nankum

. 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 nmsa KotTopor Heob6xXoaANMO U3MEHUTD.
. HaxaTtb kHonky ynpasneHus MeHio Rename/lMepenMeHoBaTb, 3aTEM BBECTU HOBOE UMS

cbaﬁna Man nankny € NoOMOLWbKO ANMasioroBoro oKkHa seBoa MMEHNU.
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20 CUCTEMHBIE HACTPOMNKMU
CucremHoe MeHio (YTUJIUTbI) no3BonsieT BbINOAHWUTL CUCTEMHbIE HACTPOWKM, TaK Kak:
aBToMaTuyeckas KkanmbpoBka, BbIbop s3blka MHTepdelica, HacTpoKa gata/BpeMsi, ynpaBlieHNe pPexXnMoM
AOMYyCKOBOro KOHTPOAS, HacTpoika noptos 1Y v ap.
Ons  pgoctyna K CUCTEMHbIM  HacTporkam ocumnnorpada HeobxoauMMO HaxaTb KHOMKY
Utility /YTnnnTbl Ha nepeaHen naHenu npubopa.

20.1 UHdbopmauma o ctatyce CUCTEMDI

1. Haxatb kHonky Utility/YTunutbl Ha nepegHen naHenun npubopa.

2. Haxatb KHOMKy ynpaeneHms MeHo System Status/Craryc ana otobpaxeHus
MHpopMaunm o crtatyce cucteMmbl. OKHO MHMOpMaUMM O CTaTyCce cucTeMbl oTobpaxaer
cneaymwouyto nHpopMaumto:

e Startup Times/UYncno 3anyckoB - oTobpaxaeT obllee 4UCIO BKIAKYEHUN
ocumnnorpadga c MOMeHTa Npom3BoACcTBa npubopa.

e Software Version/Bepcusa MO - oTtobpaxaeT TeKywyl BEPCUIO MNPOrpaMMHOro
obecneyeHuns (NpowmnBkK) ocumnnnorpada.

e Uboot-0OS Version - oTtobpaxaeT Tekyuwyto Bepcmio Uboot-OS ocumnnorpada.

e Fpga Version/ FPGA Bepcusa - otobpaxaet Bepcuto FPGA/MNJNC ocumnnnorpada.

e Hardware Version/AnnapaTtHas Bepcusi - oOTobpa)xaeT anmnapaTHyl BepCUo
ocumnnorpada.

e Product Type/Tun ocuumnnorpacga - otobpaxaer wuHdopMauuw o0 Moaenu
ocuunnorpada.

e Serial NO./CepuitHbiit N2 - oTo6paxaeT cepuiiHbin HoMep npubopa.
3. [lnsa Bo3BpaTa B OCHOBHOE MeHI0 HaxaTb KHonky F5 Ha nepeaHen naHenu npubopa.

Puc. 20-1 HdopmMmaymsa o cTtatyce CUCTEMbI

20.2 ABTOMaTHN4Yeckas KanmbpoBka
MporpaMmma aBTOMaTU4yeckon KannbpoBKM MO3BOASET ONTUMU3MpPOBaTb pabodee cocTosiHUE
npnéopa n A0OGUTLCA MaKCUMasbHO TOYHbLIX pe3ynbTaTOB M3MEpeHun. ABTOMATUUYECKYyl KanumbpoBKy
pekoMeHAYEeTCs BbIMOAHATbL NOCAe AOAroro Npocros npubopa 6e3 BKAKOYEHUSA, @ TakXKe Npu U3IMEHEHUU
TemnepaTypbl OKpyXxatowen cpeabl Ha 5°C. [lepea npoBeseHWe aBTOMATUYECKON KannbpoBKM
pekoMeHAayeTcs nporpeTb npmbop B TeyeHnn 30 MUHYT.
Hwxe onucaH NopsaoK AEACTBMI NO BbINOSTHEHWUIO NpoLeaypbl aBTOMATUUECKON KannbpoBKu.
1. OTkNUYNTb BCe NpobHUKK/Kabenn oT BXxoaoB ocumniorpada.
2. HaxaTtb kHonky Utility/YTunutbel Ha nepeaHen naHenu npubopa.
3. HaxaTtb KHomky ynpasneHunss MeHio Do Self Cal/kanubpoBka. Ha skpaHe npubopa
oT06pasnTCcs BCNAbiBaloLEe OKHO.
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Puc. 20-2 OkHO pyHKLIMM aBTOMAaTUUECKON KaIMbpoBKHM
4. Ana 3anycka npoueaypbl aBTOMaTUYeCKOM KannbpoBKM HEOBX0ANMMO HaxaTb kHOMNKy F5 Ha
nepeaHen naHenu npubopa.
5. [loxAnTeCb OKOHYaHUSA KaanbpoBKMy.
6. Nocne okoH4YaHMA npouenypbl KannbpoBkM Ha 3KpaHe npubopa oTobpasntca
BCMJIbIBatOLLIEE OKHO.
Press Run/Stop key to exit

20.3 Bkn/Bblk/1 3BYKOBOIro CONpoBOXXAEHUSA
B ocuumnnorpadax cepuii AKUM-4125C / AKWUM-4128C npepycMoTpeHa (yHKUMA 3BYKOBOrO
COMPOBOXAEHUSA HaXaTua KHOMOK. [pn BKAOYEHUU AaHHOM (YHKUMU, HaxaTue KHonok npubopa b6ynet
COMPOBOXAATLCSA 3BYKOBbIM CUTHANOM.
Ons BKAOYEHNS NNU OTKIOHEHUS 3BYKOBOIO COMPOBOXAEHUS HaXaTuUs KHOMOK HeobxoaAnMo:
1. HaxaTtb kHonky Utility/YTunuTtbl Ha nepeaHelt naHenun npubopa.

2. HaxaTb dyHKUMOHANbHYO KHOMKY Sound/3BykK. 3Hauok EH oshauaer uto 3BYK
BKJ/IHOUYEH, 3HAaY0K 03HAYaET UYTO 3BYK BbIKJIIOYEH.

20.4 Bbi60p fA3bIKa NoJ/Ib30BaTe/IbCKOro nHTepdeica
NHTepdelic ocumnnorpados cepmint AKUM-4125C / AKNTM-4128C aBnseTca MybTUSA3bIYHbIM.
Onsa Bblbopa si3blka NOb30BaTENbCKOro MHTEpderca Heobxoanmo:
1. HaxaTtb kHonky Utility/YTunurbl Ha nepegHen naHenu npubopa.
2. HaxaTb KHOMKY ynpasneHus MeH Language/fA3bik, BbibpaTbh A3bIK WHTepdenca cC
NOMOLLBbIO YHMBeEpCanbHOro nepekatoyvaTensd. Ona noarteepxaeHus Bblbopa HaxaTb Ha
LeHTpasbHYI0 4YacTb YHMBEPCANbHOIO nepekayaTens.

20.5 O6HOBNEHME NPOLINBKU
MpowwnBka ocumnnorpadoB cepuin AKNM-4125C / AKWNM-4128C MoxeT 6biTb 06HOBAEHa C
MOMOLLbIO BHewHero USB-HakonuTen4.
Ons 06HOBAEHMS NPOLWNBKM HEOHBX0ANUMO:
1. BctaBuTb BHewHun USB-HakonuTtenb € dakinoM MpowuBkKM B pasbeM USB Ha 60koBoM
naHenu ocuwnnnorpada.
2. Haxatb kHonky Utility/YTunurtbl Ha nepeaHeli naHenun npubopa.
3. HaxaTtb kHonky ynpasneHus MeHio Next Page/Cnep Crtp, ans nepexoga Ha TpPeTblo
CTPaHULY MEHH0.
4. HaxxaTb KHOMKy ynpasneHuss meHtio Firmware/NO ans nepexoga B (ansioByld CUCTEMY
BHewHero USB-Hakonutens.
5. Ncnonb3ysa yHuBepcasbHbIA Nepekniyatens BbibpaTb ¢ann 06HOBAEeHUsa C pacllMpeHueMm
«. ADS».
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. HaxaTtb kHoOMNKy ynpasneHusa MeHio Press to Update aons 3anycka npouecca obHoBneHUS

NPpOLWNBKN. O6HoBeHMe 3aHMMaET 0KOoJo 4 MUHYT.

. Bo Bpemsa npouecca o6HOBNEHMS He OTKKYanTe ocumnnorpad, nHade npnbop Moxet 6biTb

NoBpeXAeH N 3anyCTUTb ero cHoBa 6yaeT HEBO3MOXHO.
Mocne 3aBepweHMs npouecca OO6HOBNEHMS Ha 3KpaHe nosBUTCA Haanucb «Firmware
decompressed. Please restart and wait...».

. Mepe3arpysute ocuunnorpad, YtTobbl 3aBEPLUNTbL NPOLECC 06HOBNEHUS NPOLLUNBKW.

20.6 CamoTecTupoBaHume

Ocuunnorpadel  cepuin  AKUM-4125C / AKWUM-4128C  umMewT BCTPOEHHYKD  dYHKUUSA
CaMOCTOSITENILHOIO TecTUpoBaHus paboTocnocobHOCTM KkNaBuaTypbl npubopa, 3KpaHa W OpPraHoB

MHOAWKauunn.

Ona pocrtyna K (bYHKLI,I/II/I CaMOTEeECTUPOBaHUA HeobxoanMo:

1.
2.

3.
. HaxaTp kHonky ynpasneHus MeHio Screen Test/Tect dkpaHa. TectupoBaHue XKU.

5.
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HaxaTb kHonky Utility/YTunuTtbl Ha nepeaHein naHenu npubopa.

[JBaxabl HaxaTb KHoMKy ynpaeBneHus MmeHio Next Page/Cnep Crp, Ans nepexoga Ha
TPeTblo CTPAHULYY MEHIO.

HaxaTb kHonky ynpasneHus Do Self Test/TectnpoBaHnue.

[Mocne HaxaTusd Ha KHOMKY <«TecT aKpaHa» rnocneaoBaTeNlbHOE HaXaTun Ha KHonky F5
npMBOAUT K rMnpoBepke cMeHbl uBeta XKW ¢ nocnepoBaTesibHOCTM KpacCHbIN-3eNeHbIN-
cnHnii. Haxatme 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 3KpaHa

HaxaTb KHoOMNKy ynpaBneHns MeHio Keyboard Test/Tect KnaBuw. TecTnpoBaHue

KnaesmaTypbl. [locne HaxaTus Ha KHOMKY «TecT KJaBULW» Ha 3KpaHe NOsBASETCH Cxema

pacrnosioXeHus KHOMOK.

» BpalleHne yHuBepcanbHOrO nepeksoyaTenids WU3MEeHseT YKa3aHHOe Ha 3KpaHe
3HayeHue. [lloBepHUTe Haneso, 4YTOOblI yBENMUUTb 3HA4YeHWe; MNOBEpPHUTE Hanpaso,
ytTobbl YMEHbWUTb. HaXxMuTe Ha UeHTpasbHYK 4acTb nepekatodaTens, 4Tobbl
YCTaHOBUTb 3HadeHue pasHoe 0.

» Haxatmne nwboli KHOMKKU M3MeHseT eé uBeT Ha CUHUW. [NTOBTOpPHOE Ha)XaTue KHOMKU
MeHsieT uBeT ob6paTHO Ha cepbii. MpoTecTUpymnTe BCE KHOMKW B CNy4YamHOM Mopsake.
TpexkpaTHoe Haxatue Ha kHonky RUN/STOP/Myck/Cton npuMBOAUT K BbIXo4y W3
TEeCTMPOBaHMS.



Puc. 20-4 TecT knaBumil
6. HaxaTtb kKHonKy ynpasneHusa MeHio LED Test/Tect CUL. lNocne Ha)xxaTus Ha KHOMKy «TecTt
CNO» Ha akpaHe NosBNSAEeTCs CXema pacnosioXXeHWs KHOMnok. lNMocnenoBaTenbHoe Ha)kaTtue
Ha KHonky F5 npumBOoAMT K MNOOYepefHOMY CBEYEHMIO KHOMOK Ha KjasuaTtype W
3epkanbHOMy oTobpaxeHunto Ha XXKW. B KOHe4YHOM uTore Bce KHOMkKM 6yayT nMoaCBEYEHbI.
HaxaTtne Ha kHonky RUN/STOP/MNMyck/Cron NnpnBoanT K BbIXOAY U3 TECTUPOBAHMSI.

Puc. 20-5 Tect CUA
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20.7 HacTpoiiku XxpaHUTena sKpaHa

Korpa ocumnnorpa¢) HaxoanTca B HE aKTUBHOM COCTOAHUKN YCTaHOBNEHHOE BpeEMA (He

HaXxnmatroTcs

OTKNOYaeTcs.
1.
2.

3.

KHOMKK), TO nNpumbop nepexoauT B PEeXWUM 3KOHOMWUM 3SNEKTPO3HEprum, sKpaH npumbopa
[ns Bbibopa BpeMeHn BKIIOYEHUS XpaHUTENs 3KpaHa HeobxoanuMo:

HaxaTb kHonky Utility/YTnnuTbl Ha nepegHen naHenu npmubopa.

[JBaxabl HaxaTb KHoMKy ynpaeBneHus meHio Next Page/Cnep Crp, Ans nepexoga Ha
TPETbIO CTPAHULY MEHIO.

HaxaTb KHOMKY ynpaB/ieHMs MeHlo Screen Saver/3acraBka. /cnonb3ysa yHMBEpCanbHbIN
nepeknto4yaTesib BblbpaTb 3HaYeHME BpeMEHM M3 BbinMagatowero cnmcka: 1 MuH, 5 MuH, 10
MuH, 30 MMH, 1 yac, BbIK/.

. Ans BKAKOYEHUs 3KpaHa HeobxogmMo HaxaTb byt KHOMKY Ha MnepeaHen naHenm

npubopa.
20.8 HacTtpoiika gatbl/BpeMeHH

Ocuwmnnorpadsbl cepuin AKNM-4125C / AKUIM-4128C nogaep>XmBatoT HAaCTPOMKY AaTbl U BPEMEHMU.
Mocne nepesarpysku npmbopa Heobxo0AMMO NepeyCcTaHOBUTb BPEMSI CUCTEMBI.
[ns HacTpolKu AaTbl U BpEMEHN Heobxoammo:

1.
2.

3.
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HaxaTb kHonky Utility/YTnnuTbl Ha nepeaHen naHenn npubopa.

[Baxkabl Ha)xaTb KHOMKYy ynpaeneHus MeHio Next Page/Cnep Crtp, ans nepexoga Ha
TPeTblo CTPaHULY MEHI0.

HaxaTb KHoMmKy ynpasneHus meHio Display, 3atem BbibpaTb On ansa otobpaxeHus aatbl U
BpEMEHMN.

Puc. 20-6 UHTepddeiic meHlo [laTa/Bpems

. HaxaTtb kHomky ynpasneHus MeHio Date/Time, 4yTobbl BOMTKM B MEHI HACTpPOEK AaTbl W

BpPEMEHMN.

. HaxaTb KHOMKy ynpaBneHuss MeHio Date, yHuBepcanbHbIM nepekntoyaTteneM Bbl6paTb

rog/mecsu/neHb v BoibpaTtb TpebyeMmoe 3HaueHme.
HacTpoiika BpeMeHU NpoOnU3BOAUTCS aHa/IOrMM4YHO.

Puc. 20-7 MeHIo HacTpoiku [lata/Bpems



20.9 YcTtaHOBKa 4acoBOro rnosica
[ns ycTaHOBKW 4acoBOro nosica HeobxoAmMMo:
1. HaxaTb KHOMKy ynpaBnaeHus MeHio Time Zone /s BXOAa B MEHK YCTAaHOBKM 4acOBOro
nosica » BbI30Ba BCMJIbIBAOLLEr0 OKHA CO CMMCKOM MOSICOB.
2. BbibpaTb TpebyeMbll HaCoOBOW MOSIC, UCMOJIb3Ys YHUBEPCAsIbHbLIN MepekstoyaTens.
3. HaxaTb KHOMKy ynpaBneHusa MmeHo Confirm ana noareepxxaeHus Bbibopa.

Puc. 20-8 MeHI0 HaCTPOMKM HACOBOro Nnosica
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21 NOUCK

B ocumnnorpadgax cepmin AKUM-4125C / AKNM-4128C131/2A peanun3oBaHa (yHKUMS NOUCKaA
CcobbITM B CUrHase NO 3afaHHbIM YC/IO0BUSAM. YCTAHOBKW YCNOBUW ANAsS MOUCKa CO6bITM MOryT 6biTb
CBSiI3aHbl CO CXeMOW CMHXpOHM3aumm. Kaxpgoe cobbiTve, yaoBneTBopsiollee YCIOBUSAM MNOUCKA,
MapKUPYETCS YEpHbIM TPEYrosibHMKOM B BEPXHEN 4acTu sKpaHa. B pexwumax YT mnm ROLL (camonwucel),
ecnn cbop MHpOpPMaUMN OCTAaHOBJIEH, MAaKCMManbHO BO3MOXHOE 4YMCIOo cObbITUIA ANS perncrpaumu paBHO
600. B pexume ROLL (camonuceu), ecnn cb6op MHPOpMaLUUN 3anyLLEH, MaKCMManbHO BO3MOXHOE 4YMUCNO
CobbITUI AN perncTpaumm He orpaHMYEeHo.

21.1 Hactpoika noucka
[ns HacTpolkn pexunMa nomcka Heob6xoammo:
1. HaxaTtb ogHoBpeMeHHO kHornku Shift 1 Scope Ha nepegHen naHenu npubopa, 4TOOLI
BOMTW B MEHIO Noucka.
2. HaxaTtb knasuwy ynpasneHuMs MeHo Mode; ncnonb3ys yHMBepcCanbHbI MepekstoyaTesnb
BblbpaTb Tpebyembin pexmm noucka: Edge/®poHT, Slope/CkopocTtb, Pulse/mnynbc,
Interval/VIHTepBan, Runt/PaHT.

Puc. 21-1 MeH1o Nouck
3. HaxaTtb KHOMKy yrnpaBneHus MeHio Setting ans Bxoga B MeHIO HacTpoek. MeHK HacTpoek
3aBUCUT OT BbI6paHHOIro ycnoBus nomcka. Kpatkoe onucaHue npuBeneHo HUXe.

Pe>xuMm noucka OnncaHMe MeHI0 HacCTpoekK
Edge/®poHT MonoxutenbHbin  dpoHT (Rising), oTpuuaTenbHbln  QPOHT
(Falling) wnun no6oii @ppoHT (Either)
Slope/CkopocTtb MonoxutenbHbln @poHT (Rising) wan oTpuuatenbHbln QPOHT
(Falling).
Ycnosue noucka (Limit Range): <=; >=; [--,--]; --][---
Pulse/UMnynbc MonspHoctb (Polarity): nonoxutenbHas (Positive) wnan

otpuuatenoHas (Negative).
Ycnosue noucka (Limit Range): <=; >=; [--,--]; --1[--.

Interval/WHTepBan MonoxutenbHbln @poHT (Rising) wan oTpuuaTenbHbln QPOHT

(Falling).
Ycnosue noucka (Limit Range): <=; >=; [--,--]; --1[--.
Runt/PaHT MonspHoctb (Polarity): nonoxutenbHas (Positive) wnan

otpuuatenoHas (Negative).
Ycnosue noucka (Limit Range): <=; >=; [--,--]; --1[--.

4. HaxxaTb KHOMKY ynpassieHnss meHtio Copy Setting n1a nepexoga B MEHIO KONMPOBaHUSA
HacTpoek.
> Copy from Trig: KonuMpoBaHMe HaCTpPOeK CXeMbl CUHXPOHM3aUMWM B HACTPOWMKMK
YyC/I0BMI noucka.
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> Copy to Trig: konupoBaHWe HACTpOeK YCNOBWUIA MNOWCKA B HACTPOMKW CXeMbl
CUHXpPOHU3ALNMN.
» Cancel Copy: oTMeHa KONMpOBaHUS HaCTpOeK.

21.2 Pe3ynbTaT NomMcka
Mpu akTuBHoM cbHbope wuHdopmaumm Hagnuce <«EVENT NUM: 7» nokasbiBaeT obuiee 4ucrio
cobbITUN.

Puc. 21-2 NMNouck npu akTMBHOM c6ope nHdopmauumn

Korga cbop uHdopmaumum octaHoBneH, Haanucb «EVENT NUM: 4/7» noka3blBaeT WMHAEKC
Tekywero cobbitnsa/oblwee konmyecTso cobbiTin. Tekyllee cobbiTne — 6nxanee K LEHTPY 3KpaHa.

Puc. 21-3 NMNouck npu ocTaHOBJIEHHOM c6ope nHpopmaumm
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22 HABUTrAUNKA
B ocunnnorpadax cepun AKNUM-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 knaBuwu Shift 1 Recorder Ha nepegHen naHenu npubopa aAns
AOCTYyNa B MEHI pexuM HaBurauuu.
2. HaxaTtb KHOMNKy ynpaBnenus meHo Type/Tun, 3atem BbibpaTtb Time/Bpemsa.
3. [locTynHo ABa TuUna Hasuraumm no BpemeHn:
> HaxaTb KHOMnKy ynpaBneHuss meHio Time/Bpemsi, 3ateMm, Bpawas yHMBEpPCanbHbIN
rnepekst4yartens, BblbpaTb Tpebyemoe 3HauyeHue BpemeHu. JIMbo HaxaTb Ha
LEeHTpPaNbHY 4YacCTb YHMBEPCa/IbHOrO nepektdaTenss U BBECTU KOHKpPETHoe
3Ha4yeHMe C NOMOLLbIO BUPTYasibHOM KaBuaTypbl.

» Wcnonb3oBaTb KHOMKW YyrnpaBfieHUs MeHIo Ana Bocrnpoun3sengeHMa Hasaj,
OCTaHOBKW WN BOCNpoOM3BeAeHUs Brnepes BO BpeMeHW. MHOrokpaTHOe HaxaTtue

KHOMOK II " D M3MEHSIeT CKOPOCTb BOCMPOM3BEAEHUSA: MeASIeHHO, CpeaHe unu
6bicTpo.

22.2 Hasurauusa no Kaapy Uctopum
®DyHKLUNA HAaBUraUMKM Mo Kaapy UCTOPUKM AOCTYMHA TOIbKO B aKTUBHOM pexume Nctopus.
1. HaxaTtb ogHoBpemeHHO knaBuwu Shift 1 Recorder Ha nepegHen naHenun npubopa aAns
AOCTyNna B MEHI peXxuM HaBurauuu.
2. HaxaTtb kKHonkKy ynpasneHus meHio Type/Tun, 3atem Bbibpath History Frame/Kaap.
3. HaxaTtb KkHomky ynpasneHuss MeHo Frame Num/Yucno kapp., 3atem BblbpaTb Kaap
OLAHWM N3 BO3MOXHbIX CMOCO60B:
> Bpawas yHumBepcanbHbi nepekyaTens, BbibpaTe Tpebyembin kaap. JInbo HaxaTb
Ha LUeHTpaJibHYl0 4acTb YHMBEpPCasbHOrO nepekstoyaTtenss M BBECTU KOHKpeTHoe
3Ha4YeHue C NOMOLbIO BUPTYasibHOM KiaBuaTypbl.

» Wcnonb3oBaTb KHOMKW YyrnpaBfieHUs MeHIo Ana Bocrnpou3segeHnMda Hasaj,
OCTaHOBKW UN BOCNpoun3BeaeHUA Brnepea.

22.3 Hasuraums no Co6biTuio
OyHKUMA HaBuraumm no cobbITUD AO0CTyNHa TOAbKO MpWM  aKTUBHOM pexume [lonck u
ocTaHoBNIeHHOM cbope AaHHbIX.
1. HaxaTb oaHosBpemeHHO knasuwu Shift n Recorder Ha nepeaHe naHenu npubopa And
AOCTyNna B MEHIO peXuM HaBurauuu.
2. HaxaTtb kHonKy ynpasneHus meHio Type/Tun, 3ateMm BbibpaTtb Search Event/Co6biTue.
3. BoibpaTb Kaap 0AHWM U3 BO3MOXHbIX CNOCO60B:

» HaxaTb KHonky ynpasneHus MeHto Event Num/4Yucno cobbiT., Bpawas
YHMBEpCanbHbIN Mepekntoyatens, BbibpaTb Tpebyemoe 3HaueHue. JIMbo HaxaTb Ha
LEeHTpasnbHY 4YacCTb YHMBEPCANbHOrO nepeka4yaTensd W BBECTU KOHKpPETHoe
3Ha4yeHue C NOMOLLbIO BUPTYasibHOM KiaBuaTypbl.

» Wcnonb3oBaTb KHOMKU ynpaBieHNA MEHI0 ana Bocnpou3sengeHMa Hasaj,
OCTaHOBKW UK BOCNpon3BeaeHUA Bnepea no cobbITuto.
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23 PEXXUM «MYJIbTUMETP»>»
[aHHblli pa3aen PykoBoAacTBa Mo akcnnyaTauum (P3J) MocBslUleH OMUWCaHWIO nopsiaka AelicTBui
onepaTopa npu paboTe ¢ NpUGOPOM B Ka4yecTBe My/IbTUMETPa - BbiI6OpY PEXUMOB, YCTAaHOBKE MpeaesioB U

cnoco6y 3M1eKTpONUTaHUA nuTaHuga. [lONHOCTbIO BCe AeTanu u 0COHEeHHOCTH 3KCnayataumMm — He
nepevyncnarTCcA, a npnBoanNTCA obwas nocneanoBaTeslbHOCTb MaHMHYHFILlMVI n Heobxoaumble
pekoMeHaaumnmn.

BHUMAHME:

[aHHbIM Npubop, MMesi B KOMMJIEKTE MOCTaBKW CETEBOW ajanTep, SIBASIETCA nopTaTuBHbIM CU u
npegHasHayYyeH B OCHOBHOM A1s MOJIEBOr0 NPMMEHEHUS (BHE YCNI0BUIA NUTaHusa ot cetn ~230B).

CeteBon apantep oTr AKUM-4125C/-4128C npeaHa3HayeH ansa 3apsaku BHyTpeHHen AKB.

C uento obecrneyeHUss HOPMUPYEMbIX TEXHUYECKUX XAPaKTEPUCTUK B pexumme <«MynbTUMeTp>»
(pa3pelLeHmne, NOrpeLwHoCcTM) cneayeT UCnoab3oBaTh ocumaiorpad-mMmynbTMMeTp 6€3 ceTeBoro agantepa B
dyHKUMM NUTaHMsa npubopa OT MNOMHOCTbIO 3apAXXEHHOW BHYTPEHHEN nepe3apsXaeMmon 6atapeu.

HaXXmMuTe KHONKY yrnpasneHua meHto Meter ang Bxoaa B MeHIO My/ibTUMETpa.

Puc. 23-1 UHTepdodeiic perkuma MynbTumeTp

N2 OnucaHue Ne OnucaHue

1 AnanasoH n3MepeHmi 4 OTHOCUTENbHOE 3HavyeHune

2 AHanorosas wkana 5 NHAMKaTOp pexnMma usMepeHui

3 M3mMepsaeMoe 3Ha4YeHMne napaMeTpa 6 CnMBoON BbI6BpaHHOIo pexuMm MynbTUMETpa

23.1 NamepeHune NOCTOAHHOro/nepemMeHHoro Hanpshxkeuus (DCV/ACV)
0N nsmepeHns NOCTOSAHHOIO UM NEpeMeHHOro HanpsXXeHus Heob6xoanMo:
HaxaTtb knasuwy Meter ana Bxoga B peXxum MysbTUMETpa.
HaxaTtb kHonky F1 n BbibpaTb Tpebyembili pexunM namepenms: DCV nnm ACV.
MoacoeanHuTe nposoaa K npubopy: KpacHbi K rHe3ay V/Q/C, yepHblii kK rHe3gy COM.
Mpy HeO6XOAMMOCTUN BKIIOUUTE/BLIKIIOUUTE PEXUM OTHOCUTENbHbLIX U3MEPEHUN.
Boibepute Tpebyemblii pexum nsmepeHuii: Manual wan Auto. B pexxume Manual HaxmuTte
kKHonky F4 ans HacTpoMKM AnanasoHa M3MEepeHWr, AU HaXMUTe Ha LeHTpasbHYK 4acTb
YHUBEpCanbHOro nepekntoyaTens ans 6biCTporo n3MeHeHnsa AvanasoHa.
CuunTaliTe 3HaYeHME HaNpsXKeHUS.
. Haxxmute knasmwy Run/Stop, 4utobbl npepBatb nsmepeHue. MNpun 3TOM B NIEBON BeEpXHEW
yactTu 3KkpaHa oTobpasutca cratyc «HOLD». [ns BO306HOBNEHUS U3MepeHui eule pas
HaXXMuTe Ha Knasmwy Run/Stop.

aghoNPRE

NO
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DC AUTO AC AUTO

99.9mV 100.0mV

0 100 200 300 400 500 600mV 0 100 200 300 400 500 600mV
Meter Relative || Mode ‘ Measure Meter Relative Mode ‘ Measure
DCV Off | Auto(mV) | Logger ACY Off Auto(mV) | Logger

M3MepeHne NOCTOAHHOr0 HarnpsXeHus M3MepeHne nepeMeHHOro HanpsxeHus

23.2 NUaMmepeHune conpoTuBIEHUS
Onsa n3mepeHunsa conpoTmeneHns Heobxoanmo:

1. HaxaTb knasuwy Meter ans Bxoaa B pexuMm MynbTUMeTpa.

2. HaxaTtb kHonky F1 1 BbibpaTb peXxXuM naMepeHums conpotmerieHns Res.

3. MNMoacoeamHnTe npoBoaa K npmbopy: KpacHblii K rHe3ay V/Q/C, uepHblii K rHe3gy COM.

4. MNMpn Heo6XOANMOCTU BKIOUYNTE/BbIKTIOUYNTE PEXUM OTHOCUTESbHbIX N3MEPEHUIA.

5. Bbibepute TpebyeMmbiin pexxnm namepenunii: Manual nnn Auto. B pexnme Manual HaxMmuTte
kHonky F4 ans HacTpOMKM Anana3oHa M3MEpPEeHWUN, WIW HaXMUTE Ha LeHTpasibHYl 4acTb
YHMBEpCanbHOro nepeksalyaTens ana 6eiCTporo U3MeHeHus avManasoHa.

6. CumTanTe 3HaYEeHNE HaNps>XeHuns.

7. Haxxmute knasuwy Run/Stop, utobbl npepBaTb u3aMepeHue. [pn 3TOM B 1IEBOM BepXHeEN

yactTm 3KpaHa oTobpa3utca cratyc «HOLD». [Ons BO306HOBNEHMS WM3MEPEHUI euwe pas
HaXxXMuUTe Ha knasnwy Run/Stop.

Puc. 23-2 NUaMepeHue conpoTuBsIEeHUs

23.3 TectupoBaHue AMoanoB
[Ons TectTupoBaHmna aAMoaoB Heob6XoaAnMO:
1. HaxaTb knasuwy Meter ans Bxoaa B pexuM MynbTUMeETpa.
2. HaxaTtb kHonky F1 n BbibpaTb pexunm TectnpoBaHmsa anonos Diode.
3. NoacoeanHuTe nposoaa K nNpubopy: KpacHbi K rHe3ay V/Q/C, yepHblii K rHesgy COM.
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Puc. 23-3 TectTupoBaHue amonos
23.4 Npo3BOHKa LUenu

Onga Nnpo3BOHKK Lenu HeobXxoaMMo:

hONPE

a

HaxaTtb knaBsnwy Meter ons Bxoga B pexuMm MyabTUMETpa.

HaxaTb kHonky F1 u BbibpaTtb pexunm npo3soHku uenu Continuity.

MoacoeanHnTe NpoBoAa K Npubopy: KpacHbin K rHe3ay V/Q/C, yepHbin K rHe3ay COM.
Ecnn 3HauyeHue naMepeHHoro conpotmeaeHns MeHee 50 OM, Ha 3kpaHe oTobpaxaeTtcsa 3To
3Ha4yeHuMe N pasgaeTcs 3ByKOBOW CUrHan.

Ecnn  3HauyeHne wu3MepeHHOro conpoTtuerieHus 6onee 50 OM, npoucxoauT TOJIbKO
oTobpakeHue 3Toro 3Ha4yeHms Ha akpaHe npubopa.

Puc. 23-4 NMpo3BOHKa Lenu

23.5 NaMmepeHne eMKOCTH

[na namepeHns eMKoCTuH HeobxoaMMo:

ghwNPRE

HaxaTb knasuwy Meter ona Bxoaa B pexuMm MynbTUMETPa.

HaxaTtb kHonky F1 n BbibpaTb pexuM namepeHusa emkoctu Cap.

MoacoeanHUTe nposoda K npmbopy: KpacHbir K rHe3ay V/Q/C, yepHbii kK rHe3gy COM.
Mpy HeEO6XOAMMOCTUN BKIKOUUTE/BbIKIIHOUUTE PEXUM OTHOCUTENbHbBIX U3MEPEHUN.
CuunTaliTe 3Ha4YeHMe eMKOCTHU.

Puc. 23-5 N'sMepeHne eMKOCTH
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23.6 'smepeHune noctossHHOro/nepemeHHoro toka (DCI/ACI)

Ocumnnorpadbl cepun AKNM-4125C / AKNM-4128C B pexumme «MynbTUMeETp>» MOryT U3MepsaTb
MOCTOSIHHbLIA M MEepeMeHHbIN TOK C MoMoulblo aganTteposB: Ao 600 MA - agantep SCD600OMA, o 10 A -
apgantep SCD10A.

SCD10A

SCD600MA

[Nns n3aMepeHuns NoCTOAHHOIO UM MEPEMEHHOro HanpsiXXeHns Heo6xoanMo:
1. HaxaTb knaBuwy Meter ana BxoZa B pexuM MyfbTUMETpA.

OO hwn

HaxaTb kHonky F1 un BbibpaTb Tpebyembiii pexum namepenms: DCI nnaun ACI.
MpucoeanHntb agantep SCD600MA/SCD10A KO BXoAY MY/ibTUMETpaA.
MoacoeanHnTe NpoBoaa K NMpMbopy: KPacHbIM K rHE34y <« +>, UepHbI K THe34y «=>.

Mpn HEO6XOANMOCTN BKOUNTE/BLIK/TIOYNTE PEXNM OTHOCUTESNbHbLIX U3MEPEHUN.

BbibepuTe Tpebyembin pexmnm nameperHuin: Manual nnn Auto. B pexnme Manual HaxMmuTe

kHonky F4 ana HacTpoMKM AnanasoHa M3MEPEHWUI, WMAM HaXMUTE Ha LEHTpanbHYyl 4YacTb
YHMBEpPCanbHOro nepekntoyatens Ans 66ICTPOro U3MeHeHMs AnanasoHa.

® N

CunTanTe 3HaYeHMe HanpsaxXeHus.
. Haxxmute knasnwy Run/Stop, 4tobbl npepBaTb naMepeHue. lNpu 3TOM B JIEBOW BEPXHEN

4yacTM 3kpaHa oTobpasuTca cratyc «HOLD». [Ana BO306HOBMEHUS WM3MEpeHWid ewe pa3s
Ha)XMuTe Ha knasuwy Run/Stop.

DC

100.0mA

0 100

Relative

Off

M3mepeHne NoCTosHHOro Toka

200

300

AUTO [k AC

400

500  600mA 0 100 200 300

Measure Meter Relative | Mode

Logger ACI Off | Auto(mA

AUTO

100.0mA
.

400 500

[k

600mA

Measure
Logger

I/I3|V|epeHV|e nepemMeHHOro Toka
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24 PE)XXUM «PEFrMCTPATOP>»
Ocuwmnnorpadbl cepuii AKNM-4125C / AKUM-4128C nopaep>XxuBaloT (PYHKUMIO permcrpaTtopa,
KOoTOpas No3BOJISET 3anMcbiBaTb AaHHbIE OCUUANONPaMM N U3MEPEHHbIE 3HAYEHUS.
[0ns poctyna B MEHKO permcrpatopa HaxmmuTte kKHornky Recorder.

Puc. 24-1 MeHI0 perucrparopa



24.1 PerncrpaTtop ocuuanorpamMmm

PeructpaTop ocuuasiorpaMM Mo3BOJISIET 3aMMCbiBaTb TOUKN OCLM/IONPaMM B peasibHOM BpPEMEHU
B paBHbIX MPOMEXyTKaX. 3anucaHHble AaHHble MOryT 6blTb COXpPaHEHbl Ha BHEWHWIA WM BHYTPEHHWUIA

HaKoMuUTenn.

HaxMmnTte KHOMKY ynpasiieHns MeHto Sample Logger ans gocrtyna B MeHO perucrpartopa. lMpu
3TOM, BCE KHOMKM Ha nepegHen naHenu npubopa 6yayT He akTuBHbLI (3a uUckI4veHnem knasuw Meter,
Scope, Hide Menu n yHuBepcanbHOro nepeksntyartens). Haxmute KHoOMKy ynpasneHuns MeHto Exit ans
BbIX0O4a M3 MEHI0 perncrpartopa.

24.1.1 3anucb ocywiIorpamMm

A WNPE

7.

8.

. HaxaTb KHOMKy ynpaBneHus MeHio Record A51s AOCTyna B MEHIO 3arnucu.

. HaxaTb KHOMKy ynpaBneHust MeHto Setting ans gocTyna B MEHIO HAacTpOEK 3arnucu.

. HaxaTb KHOMKy ynpaBneHus MeHio Rate, uTobbl 3a4aTh CKOPOCTb 3anucu.

. HaxaTb KkHonky ynpaBneHus MeHio Record to, uTob6bl BbI6paTh MNyTb ANA COXpaHEHUS

AaHHbiX: Internal/BHyTpeHHui nnn External/BHewHnNA.

Puc. 24-2 MeH10 HacTpoek 3anucu

. HaxaTb KHOMKy ynpaBneHus MeHio Return ans Bo3BpaTa B MEHIO 3aMMUCK.
. HaxaTb KHOMKy ynpaBneHus mMeHio Start ans 3anycka 3anvicu, Npy 3TOM B BEpPXHE 4acTu

3KpaHa oTobpasunTcsa cTaTycC 3anncm «Run».

Puc. 24-3 3anyck 3anmcu ocumorpaMmmbol
HaxaTb KHOMKYy ynpaBreHus MeHio Stop Ans OCTaHOBKW 3anucu, fnpu 3TOM B BEpPXHEN
4yacTu aKpaHa oTobpasnTcHa cTaTycC 3anucu «Stop», a AaHHble aBTOMaTUYECKN COXPaHATbCS.
Haxxmute KHoMNKy ynpasneHus meHo Recall o5 Bbi30Ba 3anncaHHOM OCUMNIOrPaMMBbl.

24.1.2 Bbi30B 3anMCaHHON OCLUMNNOrpaMMbl

1.
2.
3.

HaxxaTb kKHoMnKy ynpasneHus meHio Recall gns goctyna B MeHto Bbi30Ba.

HaxxaTtb kHonKy ynpasneHus meHio Recall from gns sbibopa mecTta, rae xpaHutca dann.
Haxatb KHoOMKy ynpasneHns MeHio Press to Recall gns BbizoBa 3anucaHHoOM
ocumMniorpaMmmbl M aBTOMATUMYECKOro BXOAa B MEHK  yrnpaBfeHuss  3anMCcaHHOW
OCLMNIOrpaMMONn.
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24.1.3 MeHI0 ynpasJsieHMa oTo6pa>keHueM ocuuisiorpamMmmbl

1.

2.

Haxxatb kHonKy ynpasneHuna meHio Horizontal Ref, ytobbl 3agaTb OnopHoOe NosIoXeHMe Mo
rOPU30OHTaNMN.

Haxatb kHonky Horizontal Scale, u4To6bl npubnmxaTb/oTAaNsaTb OCUMANOrPaMMy
OTHOCUTENIbHO TOYKW TOPU3OHTA/IbHOW MPUBA3KM B LEHTpPe 3KpaHa. HaxmuTe KHoMKy
Horizontal Position, yto6bl gBuratb ocunanorpaMmmy.

HaxaTb KHoOMKy ynpasneHus MeHio View all ansa Bo3BpaTa K HayasbHbIM YCTaHOBKaM
O0TO6paXKeHns oCUMIIOrpaMMbl.

Mocne BbI30OBa oOCUWMIOrpPaMMbl, HaxaTb knasuwy Cursors ans akTuBauum QyHKLUK
KYPCOPHbIX N3MepeHui.

Puc. 24-4 MeH10 oTO6pa>keHns oCcunJIOrpaMmbl

24.1.4 YnpaBseHue 3anucsiMyu BO BHYTPeHHel NnaMsTn

1.

2.
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HaxaTb KHOMKy ynpasneHus MeHiO Manage anga A0CTyna B MEHI ynpaBilieHUs 3anucsamu
BO BHYTPEHHEN NaMsATU YCTPOMCTBA.

HaxaTb KHoMnKy ynpasneHusa mMeHtio Export Internal Data, 4tobbl akcnopTMpoBaTh 3annch
M3 BHYTPEHHEN NaMATW Ha BHELWHWA HaKoNUTeNb AaHHbIX.

HaxaTb kHonky ynpaBneHus MmeHio Delete Internal Data gna yamanenus 3anucen wm3
BHYTPEHHEeN namsaTu.



24.2 Perncrpatop usMepeHui

Perncrpatop naMepeHunii NO3BONSET 3aNMCbiBaTb M3MEPEHHbIE 3HaYeHNa HabnogaeMblX CUrHANOB
B peasibHOM BpPEMEeHMU. 3anncaHHble AaHHble COXPAHSAOTCA BO BHYTPEHHIO MaMsATb, M TakXe MOryT 6biTb
COXpPaHeHbl Ha BHELWHWIM HAaKoNUTeNb NO OKOHYaHUK naMmepeHnii. OQHOBPEMEHHO BO3MOXHO NPOM3BOAMUTDb
3anucb 4YeTbipex TUMOB N3MEPEHUIA.

AKTUBMPYITE DYHKUUIO W3MEPEHUN, BblbepuTe TpebyeMbin TuMN, U 3aTeEM HAXMUTE KHOMKWU
Recorder -> Measured Logger ans [ocTyna B MEHK perncrpatopa M3MepeHui. Haxmute KHOMKY
ynpaenenus meHo Exit ans Bbixoga u3 MeH permcrpaTopa.

24.2.1 3anyck/OcTtaHOBKa 3anucm

1.

2.

3.

HaxaTb KHOMKy ynpaBneHuna MeHio Setting ansa gocrtyna B MeHK HacTpoOeK 3anucu.
3apanTte Tpebyemblin MHTEpPBan, NyTb 3anNMCU U TUM N3MEPEHUN.

Puc. 24-5 MeH10 HacTpoek 3anucu

Mocne 3aBeplleHMsT HACTpPOeK, HaXxmuTe KHomnKy Return gns Bo3BpaTa B npeabiayLlimi
pasgen.

HaxaTb KHOMKY ynpaBneHus MeHto Start, 4tobbl HauyaTb 3anuUCb AaHHbIX, NPpU 3TOM B
BEPXHEN 4acTu 3KpaHa oTobpasuTtcs cratyc 3anucu «Run». Bo Bpemsi nmpouecca 3anucu
perncTpaTop aBTOMaTUUYECKM NOACTPAMBAET rOPU30OHTANbHYIO pa3BepTKy, UTobbl Ha 3KpaHe
6bin BMaeH curHan. lonb3oBaTesb MOXET TakXe BPYYHYK HacTpaumBaTb oTobpaxkeHue
curHana ncnone3dys knasuwmn Horizontal Scale/Position.

Puc. 24-6 AKTUBHasA 3anmcb U3MepsieMbIX AlaHHbIX

4. HaxaTb KHonky Stop, 4To6bl OCTaHOBWTbL 3amnucb, MpPW 3TOM B BEPXHEN 4acTu 3KpaHa

OTOGpaBMTCﬂ CTaTycC 3anucu «Stop».

24.2.2 MeHI0 ynpaB/ieH1Ua oTo6pakeHneM nsMmepeHum

1. HaxaTb KHOMKY ynpasneHunsa meHo Display ana goctyna B MeHo oTobpaxkeHus.

2. HaxaTtb kHonky Vertical Scale v c noMolbio YHMBEpPCaNbHOIo NepeksyaTens HacTpoOuTb

BEepTMKaNbHY pa3BepTKy curHana. lNosb3oBaTesib TakXe MOXET NPOBECTU 3Ty HACTPOMKY,
ncnonb3ys kKHonku mV unu V Ha nepegHen naHenu npubopa.

. HaxaTb KHOMKy ynpaBneHus MeHio Horizontal ana pgoctyna B MEH HACTpoek

ropu3oHTaNbHOro oTobpaxkeHusa. [lonb3oBaTenb MOXET [ABuUraTtb U NpubnuxaTtb
3aMnuCbiBaeMbI CUTHAM, U TakXe YCTaHOBUTb FOPU30OHTaNbHYH MPUBA3KY. HaxaTne KHOMKK
Auto Set Bo3BpallaeT HayasbHble YCTAaHOBKM.
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4. HaxaTtb kHonky Display n BbibpaTtb All, 4To6bl OTO6pasnTb Ha 3KpaHe BCe 3anucbiBaeMble
curHanbl. MNMoctosHHOe HaxaTue kHonku Display nossonsieT BbibpaTh AN oTOBpaxeHnsa Ha
3KpaHe OAMH onpeneneHHbI n3MepseMblii CUrHas.

M3V + 32my

W3 - 32my

SIGLENT/RUAN [A] 10s/div  [A] Pos:0d00:01:37.6 f = 10.0000Hz
2021-08-18 23:30:26

"100ms + 16us

100ms - 16us

Vertical Scale
60%

Display

i Cursors —/

Horizontal

OTobpaxeHne Bcex cUrHanos

SIGLENTRUAN [A] 5sidiv  [A] Pos:0¢00:00:46.6 f=10.0000Hz
100ms +12us 2021-08-18 23:32:41

100ms - 1202

i e o s L G

Vertical Scale ; Display ‘
60% Horizontal | Trace > Cursors —

OT00bpakeHne ogHOro curHana

5. HaxxaTb KHOMKY ynpasneHuss MeHto Cursors pnss [octyna K WHTepdency KypCopHbIX
U3MEPEHUN.

Puc. 24-7 MeH10 KypPCOpPHbIX U3MEepPEeHUA perucrpartopa

24.2.3 XpaHeHue 3anMCaHHbIX U3MEepPEeHU
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1. HaxaTb KHOMKY ynpasneHus MeHtio Save/Recall ons goctyna B MeH0 cOXpaHeHUs/Bbl30Ba

AaHHDbIX.



Puc. 24-8 MeH10 coxpaHeHUs1/Bbi30Ba AaHHbIX

2. HaxaTb KHOMKYy Save Ans AOCTyrna B MEHIO COXPAaHEHUS AaHHbIX.
3. HaxaTb KHOMKY ynpaBneHuns MeHio Save to, 4tobbl BbibpaTb MECTO XpaHEeHMUs.

> Internal - wu3MepeHHble paaHHble 6yayT COXpaHeHbl B ABOWMYHOM dopmarTe,
npeablayline CoxpaHeHHble 3HadeHns 6yayT nepesanncaHobl.
> External - wu3mMepeHHble AaHHble MOryT 6biITb COXpaHeHbl B ABOWYHOM dopmMaTte

(*.mlg), CSV daiine nnu daine MATLAB.
4. HaxaTtb KHONKY Press to Save 414 coxpaHeHus faHHbIX.

24.2.4 Bbi30B U3MEpPEeHHbIX 3HAYEeHUM

1. HaxaTtb kHonku Save/Recall -> Recall gns goctyna B MeHIO BbI30OBa AaHHbIX.

2. HaxaTtb kHonky ynpasneHus meHio Recall from ana sbibopa mMecta xpaHeHusa: Internal
unn External.

3. HaxaTtb KHOMNKYy ynpasneHuns meHio Press to Recall ans Bbi3oBa COXpaHEHHbIX AAHHbIX.
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25 3ABOACKME YCTAHOBKMU
[ns Bbi30Ba 3aBOACKMX HACTpPOeK MO YMOJSIYaHUIO HeobxoAMMO OAHOBPEMEHHO HaXaTb KHOMKM
Shift 1 Save/Recall. 3atem HaxaTtb knaBmwy MeHio Recall u Bbibpatb Factory Default, 4T06bI
cbpoCUTb HAaCTPOMKM 40 3aBOACKUX.

26 TEXHUYECKOE OBCJ/1TY)XKXUBAHMUE
OnucaHHble HWXe onepaumu AO0/HKHbI BbIMOMHATLCSA KBanUdUUMPOBaHHLIM Nosb3oBaTeneM. Bo
nsbexxaHne nopaxeHns 3MEKTPUYECKMM TOKOM He BbIMOSIHANTE HWKaKUX orepauui, KpoMe TeX, 4To
yKa3aHbl B HAaCTOALLEM OMUCAHUN.

26.1 Yxopa 3a BHewWHeW NOBepXHOCTbIo ocumnnorpada.

Ona unctkn ocumnnorpada, MCNonb3ynTe MSArKyl TKaHb, CMOYEHHYK CMMPTOM WM BOLOW.
Obeperante ocumnnorpad OT nonagaHMs Ha kKopnyc 6eH3MHa, Tosyosla, KCuiona, aueToHa uau
noaobHbIX pacTBopuTenen. He wucnonb3ynte abpasvB AN UYUCTKU 3arpsi3sHEHHbIX MOBEPXHOCTEN
ocumnnorpada.
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27 TAPAHTUMAHbIE OBA3ATE/IbCTBA
N3rotoBuTeNb rapaHTUpPyeT COOTBETCTBME TEXHUYECKUX XapaKTepUCTUK npubopa, yKasaHHbIX B
pa3sgene «TexHWYecKMe XapaKTepPUCTUKU» MpU YCIOBMK COBN0AEHUS MNonb3oBaTeneM npaswun paboTtsbl C
NpnbopoM, TEXHNYECKOro 06CTYy)XNBaHWUS, YKa3aHHbIX B HAaCTOSLLEM PYKOBOACTBE.
FapaHTUIAHBIN CPOK YyKasaH Ha cante www.prist.ru n MoxeTrT 6biTb M3MEHEH MO YC/0BUAM
B3aWMHOW JOrOBOPEHHOCTMW.
Cpok cnyx6bl npubopa ( He MeHee) — 5 nerT.

U3rotoButenb:

®unpma «SIGLENT TECHNOLOGIES CO., LTD.», Kutai

Appec: 3/F, Building NO.4, Antongda Industrial Zone, 3rd Liuxian Road, Bao'an District,
Shenzhen, 518101, China
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