T il ©)

Ocumiiorpadgsl 3anoMuHaKIUe HUPPOBbIE

AKUII-4131/1 AKMUII-4131/2
AKHII-4131/1A AKHUII-4131/2A

~7)  AKHN-4131/1A = 1= 0w

MockBa



1

w

9

23 =0 ] ] 6

1.1 VHbopMaums 06 yTBEPKAEHUM TUMA CUl: oo e e e e 6
1.2 WHdopMaumsa o BepCMU MPOrpPaMMHOIr0 06€CMEUEHUSA MPUOOP@ c.viiuiiiiiii i reeeaeas 6
L 7% 4 o 7 =] o 1 7
TEXHUYECKUNE XAPAKTEPUCTUKM ...ttt i i sra s s s s s s ssssasssnsssssnssnssansansnnsnnsnnsnnss 8

3.1 TpaKT BEPTUKASIBHOTO OTKITOHEHMS 1ttt tintessaneessannesennessasnesannessansessannessansesssnnesssnnesssnnessnnnes 8
3.2 TpaKT rOPU30OHTATBHOIO OTKITOHEHMS 1.ttt ittt saneessaneesssnesssaseesasessannessansessansessannessannessnnnessnnnens 9
IR I O Do Yo T 217 I T= Y1 1 < 9
I D e A = 5o Y 1 10
3.5 AHanoroBo-undpoBoe NpeobpasoBaHNE COOP MHMDOPMALIMM ..u.ueeineeieeeiteeiteiieeeieeeiaeeaneenaeeaneanns 10
3.6 ABTOMATUUYECKME U KYPCOPHDIE UBMEPEHM uerterentesennesanessansessannessannessannesssnnesssnnesssnnessnnes 11
3.7  [dOMONMHUTENBHBIE BOSBMOMKHOCT M tutttttttttstteessrerssrrssmemessesememememememsmmmmemmmmmmmmmmmmi 12
3.8 M3MepeHMe aMNAUTYAHO-HACTOTHOM XAPAKTEPMCTUKM turireirernernernesnernesesnsnsssssansansnssnnsnnssnenes 12
200 T O 111 1 12
G 20t 1 O T 1 1 T 2 = 7 13
G I A = TS T=T ST TSI Ton o o] Uon 1 == S P 13
3.12 OOLUME XAPAKTEPMCTUKM 1 rtreineinetue e snesaesassssassassassassassssesneenesnesememnemnnmansaneaneansaremneneenenns 13
COCTAB KOMITJTEKT A Loiciiiiueiuete e s s s s s s s s s s s s na s ss s sssssssssssssessnssassnssbsssssssnssnssnsansans 14
YKA3AHUSA MEP BE3OIMACHOCTM 1.ciuiieiierierierresmesmassasmassassssssssssssssssssssssssssssssansansansansansasn 15

5.1 TEPMUHDBI N ONPEACITIEHMS wuuuttetittetaneesasessansessansessantessannessanneseannesesnnesssnnesesneesesnnesssneesennes 15
5.2 CuMBObI N NpeaynpexXAeHUSA BE30MACHOCTM .uuuuiutiirisisernrrneraeresesaesnesassassassassassassassasssssnes 15
5.3 O6uwue TpeboBaHUS MO TEXHUKE BEBOMACHOCTM tuuurirtiterseeternernerueenesesaesassasaaseassaseaneasessesneenes 15
5.4  3HAKM HA KOPIYCE MPUDOP@ 1.ttt ittt sttt et s ettt et s et sttt et e et e aa e s et e aaeaaneaaneaaneaanes 15
HA3HAYEHVE OPIFrAHOB YIMNPABJIEHUSA M NHAMKALMM ccveeieeinmrnersnssnssassassassassassassassansansanss 16

T R I (=T o X<y [ F T == P 16
ST G TV 1o h = 1= W a F= 1 ()1 =P 18
6.3 OnncaHMe KHOMOK HA MEPEAHEM MAHEIIM 1uueuetnetnesanesanesanesanesssesnsssnnsssssnsssnnesanesnneennesnneenns 20
6.3.1 OpraHbl ynpaB/iEHNS TOPUSOHTANIBHOM PA3BEPTKOM .uuuutiiutiitiriteiteritesieesitesinsenseenaeanneanes 20
6.3.2 OpraHbl ynpaB/iEHNS BEPTUKANIBHOMN PA3BEPTKOM t.uutiuttittiiteitesitesiessieesitesiessneeeneeeneeenes 20
6.3.3 OpraHbl YNPaBAEHNSA CUHXPOHMBALMEM ..uuueneinintinsisssssssssssnssesaesassnssassassassassssssnssnens 21
6.3.4 OpraHbl yrnpaB/ieHMNE 3aMYCKOM PA3BEPTKM 1uueurinerneineanernssnsrnersaeraeaassansassansassansssssnans 22
6.3.5 YHuBEPCaNbHbIN PErYASATOP APKOCTD/YCTAHOBKA . .ttuuttiteiatetateiatetaserasesateranerateraneraneranenns 22
6.3.6 KHOMKN MEHIO OCHOBHDBIX DYHKLIAM 1. utiiteiitesitetatetatesatesatesatesatesatesateaasesanesasesaneeaneennenns 22
6.4 BCTPOEHHAA CIPABKA (TTOMOLLLD) . ucuututitiatitatststaassassasessssaesaesaese st se s e s e s e s s san s s snnannsanenns 23
6.5 0630p NOMIb30BATENTBCKOTO MHTEPMEMCA 1uvvrerintienttanesanteaneeateaseaeeaaesanesnneannesaneenneenneenneenes 24
NOANOTOBKA OCLIUJIJTOTPA®A K PABOTE ...cuictietierremrammasmasmanssnssnssassassnssnssassnssnssnnsansnnss 26

7.1 O6WME YKAZAHUSA MO SKCTUTYATALMM .ottt tatttanteaneeaaeeaateateaaeeaeeeteaateaaeeeaaeeaneaneeenneenes 26
7.2 PaCNaKOBKA OCLIMIIIONPAM@ . et ueuentintntseassssssassassassssssnesne e ss st saesassassansassassassnnssnssnsnns 26
7.3 YCTaAHOBKA MPUOOPA HA PABOUEM MECT .t utiuiittiinttinttanesaneeateateaneaateaanesnneannesnneenneenneenneenes 26
7.4  TIOAK/TIOUEHMNE K MUTAROLLEM CETM tuuernennrnnsnnsnnsnsnsansanssnssnssnssnesnsmnesnnsnesnnssnssnesnssnssnssemseenenns 26
7.5 Y CIIOBUS DK O TYATALMM tuuttttittssitestantessaneessaneesaaneesaaseesanessansessannessennesesnnesssnnesssnnesssneesennes 26
7.6  TlpenesibHbIE BXOAHDBIE HaATIDAKEHMS ottt ittt tintessantesaanessanessasessannessannessannessannesssnnesssnnessnnes 26
VA =3 oL =TT = a T oo o - TP 26
7.8 OnpOO0OBAHME OCLIMIITTONPAMA 1. euuenenernesaeranaesesaesassassasssnssnesne s sae st e sansansassassansansnnesnssnenns 26
7.9  KOMMEHCALMSA MPOOHMKOB 1tuvereiueiuetnesaesaesssnsassassnsssnsansanssnssnesnesesesnesnnsansassansanssnssnesnssnenns 27
OPrAHbI YINIPABNEHUA KAHAJIA BEPTUKAJIbHOIO OTKJIOHEHMUA .....covcvvviemrernennnnnannnss 28

LT A = 1T [ o TRt o1 L= 7= = 2 = 28
8.2 V3MeHeHMNE KOIDMPULNEHTA OTKITOHEHMS o ueuueeteineseseennsassanssnesnesnssesnesansansansansansanssnssnssnens 28
8.3 Py /IMPOBKA CMELLIEHMS .ttt raeesaeesanssanssanesanesanesanssanssanssanesanesanssanesanssanesanesaneranesnnesnnesnns 28
S 1= 32 c N Y=Y T= 2 = I o N = e Y 1 29
8.5 Bbl60p OrpaHNUYEHUS MONOCHI MPOMYCKAHMS «uvuutttsesesnasaanssnssnereraesaesaeaansansansassansanssnssnens 29
8.6 Bbl60op KOIDPUUNEHTA ACNTEHUSA MPOOHMK .. .eiueititiititaataataanesnesertraeraeraesansansansassanaaneansanens 29
8.7 Bblbop eanMHNLbl U3MEPEHUS BEPTUKATBHOM LUK 1uvussnsssssssnernesnernesnesnnsnnssnsssssnssnsnnsnnsnnens 30
8.8 UHBEPTUPOBAHME BXOLHOTO CUMHAII@ tiuuutetntesneesanessanessanseesansessansesssnnesssnnesssnnesssnnessnnnesnns 30
OPIrAHbl YNPABJIEHNSA KAHAJIA TOPU3OHTAJIbHOIO OTKJTIOHEHMUA......ccccccvvemniemnnnnnss 31

2



9.1 VIBMEHEHUE KOIMMDULINEHTA PABBEPTKM ettt itetteetetiaeeateeateeatetaneeateeaneeateaaneeateeaneaaneenneenes 31

9.2 PerynmpoBKa 3a0EPMKKM BAMYCKA .uuuetiiuteteinnesaneesaseesanseesansessansessannessannesesneemmneseasnesenrnesnns 31
9.3  PexXMM CaMOMUCLA (ROLL) 1.ttt ittt et ettt e e e et e e st e e e e e e e et e e aeeae e eaaeanneenes 31
9.4  YBENMNUEHME (PACTAMKKA) CUTHAII@ teuutentetnnetaeeaetateeateeateaaaeeaneeateaaseeateaaneaaseeasesanesaseenseenneenes 32
10 CBOP NHOOPMALIMMN N YNPABJIEHUE BANMYCKOM ....ccvveemiemmnesmsasssnsssasssnsssnsssnnssnnssnnssnnnns 33
10.1 YNIPABIIEHME BaAMYCKOM 1tuuuutttinteseneessneesaneesaneesansessansessansessannessanneseanneseannesesnnesesnnesennnesens 33
O = oY 5] o = I 33
10.2.1  TEOPUSA BbIOOPKM 1utitiitiitiiteiteite ittt tetesaesassassasaassaseaseasesnesnesesesnssassansassansasssnssnssnens 33
10.2.2  CTaHOAPTHASA BbIOOPKA tiurireittittiutinerntsesssassassassassassassaseanesnereremnemnssansaneensenssesnennens 33
10.2.3 YacTtoTa AUCKPETU3ALMMN N MOSTOCA MPOMYCKAHMS 1 tuutireteesnesnesnssnssnessnnesnnssnnesnnssnnernes 34
10.3 BbIOOPD LIIMHBI TIAMSITU 4ttt iutetestutettsenssanesatesteateetesatsaaneenesatesanssanesanseanssanesnnessnesnneenes 35
10.4 [OUNCKPETU3ALMU B PEANTBHOM BPEMEHM . uuteisteteneesasessannessansessannessannessansessannessansessannessnnesens 35
10.5 BblOOP METOM@ MHTEPTIOIIALIMM ettt etetteeaeeaesatesaaeeaaeeaaseaaeeaneaateeanseaseeasseatseaseeaneeaneenneenes 35
10.6 CNOCOD COOPA MHAIOPMALIMM tuireiteineint it tesesesassassasaaseassaseaseanesneenesnesesansansassansassanensennesnens 37
IO NI N O =17 =Y o) = L =T [To] o] = IR P 37
10.6.2  TIVKOBBIN JBETEKTOP tuuttuutttunttnsetnessesnesanesaneeanesaneesseeaeeaeeeeeaneenneetneeineraneeineennernneenes 38
O TG B ol 0 1= T [ [T 1 = 39
10.6.4 BbICOKOE PABPELUEHME ..uuuirrtneineiaesaesatsssssssssassassssasssssssnssnssesnesnssassansanssnsassssssnssnnns 40
O = Q1 o (PP 40
10.8 PEXNUM CErMEHTUPOBAHHOM MTAMSITM o ittt ttettettettestestesatssatesatesatesatesatesatssateeasesanesaneenneenes 40
11 CUCTEMA CUHXPOHMUBALIMMN.....ciiuiinmmnemmnesmsesssssnssssssssssssssssssssssssssssssssssnsssnssnnssnnssnnssnnsss 42
11.1 NCTOUHMK CUHXPOHMBALMMY .enntinsnnessnnessnnsssssssassssassssanssssansessansessanssssannssssnnssssnnsssnsnssnns 42
11.2 PEXUMbI PAOOTBI PABBEPTKM 4uuuttiutttutettettettettetateaate ettt tatetatetatssatetatsaateeaeetateeaneerneenes 42
1 G I o T = =T T SN Y= Y4 of 1= [ P 43
11.4 YcTaHOBKa BUAA CBA3U CXEMbI CUHXPOHMUBALIMM . .uviieisitnssasessannessanssssanssssannsssannsssnnnsssnsnssnns 43
I I 1 1<y 0= L TSN T= Y o] = 44
11,6 DUTDTD LY MB et tutttntetnnetnnetanssanetanesanssnesanssnssnesnesanssanesanssanssanesanesnnssnesnnssnnsssnssnnsssnesnneenns 44
11.7 BUOBI CUHXPOHUBALMM ettt ittt saneessantesaastesaassesanessasessansessannessannessansessannesssnnesesnnessnnnesnns 45
11.7.1  CHHXPOHMBALMS TTO P OHTY e tuttitttttttttatttauetanteaateaseeateateateateeaeeateeraeeaaeeateanneenneanes 46
11.7.2  CUMHXPOHM3ALUMUSA MO CKOPOCTU HAPACTAHMS . ceuutntintintnnsasssssssnesnssaesssnssassassasssssassssssnssnens 46
11.7.3 CWMHXpOHM3ALMNA MO YCAOBUAM ANAUTENBHOCTUY UMIYIIBCA tuvrreerneennnernnennnesnnesnnssnnesnnssnneenes 47
11.7.4 CHHXPOHM3AUMA MO NAPAMETPAM TB CUMHAIA . oueeiieiiieeeieeseee e eeeseeseesnesnnesnerneernneenes 48
11.7.5 CUHXPOHM3ALUMUS MO MAPAMETPAM OKHA tuutetintestinneseaneesaantessannesaannesaannesennnesenneesennnessnnes 49
11.7.6  CUHXPOHMIALMUSA O UHTEPBAITY . urvrnnnnnrnnessannessannessansessannessannsssannessmnsssmnessmsnssemnnessnnes 50

1 A @ 1 3 [0 )T C= 2T 1Y 1 e = 1 P 50
11.7.8  CHHXPOHMSBALUMSA TTO PAHTY turennennnennnenneeanneanesaneesneesneesnnesnesnesanesanesnnesanesanesanesnnesnnesnes 51
11.7.9 CUHXPOHM3ALMNS MO 3aAAHHOMY LUABIIOHY ..iiuuiiiitiiiiiteite st eitesitesieeeeeseesaeeiteaneeenneanes 52
12 CUHXPOHM3AUNA N AEKOANPOBAHUE NOCNTEQOBATEJIbHbIX MPOTOKOJIOB ............. 53
2 R I o Yo 1 ] /o 1 I 1 GO PP 53
12.1.1 HacTpoika napaMeTPOB CUTHAMA [2C ... ittt i et aae s 53
12.1.2  CUHXPOHM3AUMUSA MO MPOTOKOIY I2C L.ttt it i r e s s s e e e s aaneeaannes 53
12.1.3  [OeKoANPOBAHME CUTHAMA 120 L.ttt i st r et e e e s st e s st e s e e e s aane e e anneeaannes 55
12.1.4 UNHTepnpeTauns I2C AEKOAMPOBAHMS vttt ittt tatessannessannessansessannesaannsssnnnsssnsessennnesennes 56
12.1.5 VHTepnpeTaumns AaHHBIX I2C B Tab UL . vttt e e e aae s 56
A I s Yo x o1 7Y 1] o 56
12.2.1 HacTpolKa NMapaMeTPOB CUMHAMA SPI. ...ttt i i st ee e s rsarsanaanaaneaneanens 56
12.2.2  CHHXPOHM3AUMA MO MPOTOKOITY SPI ..o 57
12.2.3  [eKOAMPOBAHME CUTHANA SPI .. e e e e nee e 58
12.2.4  VIHTepnpeTauUsa SPI LEKOANMPOBAHMS .. .ueieeteteeeeeeaeeseesnesneesnesnesnesnnesaneranernnesnneenes 59
12.2.5 VHTepnpeTaums AaHHBIX SPI B TabB ML ..viviieiiiii i ie st se e s e s e s s s anenneanennennens 59
12.3 TTPOTOKOM UAR T R S 232 ittt ittt ittt ittt ettt sttt ettt ettt e e et e et et e e st et e e e a e e a e e n e e e e et e saneeaneaneenes 59
12.3.1 Hactporika napaMeTpoB cUrHama UART/RS232. ...ttt nae e 59
12.3.2  CuHxpoHmM3aumns no NpOTOKONY UART/RS232 ..ttt snesaesansnnennsnnennennens 60
12.3.3 [dekoanpoBaHmMe CUTHAMA UART /RS 232 . ittt e et aae s 61
12.3.4 WHTepnpeTauns UART/RS232 AEKOAMPOBAHMS 1.uttittiitttittateetesiteseessesnesnnssnnesnneenneenes 62



12.3.5 WHTepnpeTaums aaHHbIX UART/RS232 B TabB LG c.iiviiriii it iesie st s e s naennannannennans 62

13 NCNOJIb3OBAHME OMNMOPHDBIX OCLIMJIJTIOTPAMM ....cciciiemmnmmnmmammsnssnssnssnssnssnssnssnssnssnnnnnnnnss 63
13.1 CoxpaHeHMne OMOPHbIX OCLUUANOIPAMM BO BHYTPEHHIOK MAMSITD tiuurteiiusesraneessannessnnnessnnnessnneesnns 63
13.2 OTO6pa>XeHNE OMOPHBIX OCLIMIIIIOTD@MM ....ut it tettetaetteeaeetaaeeaneaaneaaeeeateeansaaneansesaneeaneenneenes 63
13.3 HacTPOMKa OMOPHBIX OCLMIIITIOTP@MM ..uuuutetetetaetaeeteetesasseaaeeaneeasseateeaseeanseasseasesaneeaneenneenes 64
13.4 YpaneHne OMOPHDBIX OCLIMITITOTPAMM L.uuuuuteineeseseesansessansessannessannessannessansessannessansesssnnessnnnesnns 64

14 MATEMATUYECKUNE OYHKLIMN N BIN@ ...o.cvveiieriernermermasmanmassasssnssnsssssnssassnssnssnssnssnnsansansanss 65
14.1 EAVHMLUbBI N3MEPEHMIM MATEMATUHUECKUX DY HKLIMM ..ttt it titetiteeatetateeiaeeaaeeaaeeaeeeaaeeaaeeaaeanneenes 65
14.2 MaTeMaATUUECKME OMEPATOP D 4 uurtuueetnnernnetanesnssnesanssanssanssanssanesanssanesansranersnssansranermneesemsneenes 65

14.2.1  CIIOKEHME N BhIUMTAHME L ouureisetneenessnesanesanesanesssesssssannesnssnesnnssansssnsssnessnsssnesnnssnnesnes 65
14.2.2  YMHOXKEHUE M LeITEHME 1 .utittittintesesantsantsastsant st sase st st ssaeesnssnssanssnssnnssnnssnnssnnssnes 66
I G B A 1V Ta s e s T=T o <L T T Y2 66
I S V1 (=T o= 1 67
14.2.5  KOPEHD KBAOPATHDBIM 41uutstueinesuetnetnesassssssssssassassassasesnesnesneremnnenemnssaneansmneensenesnennens 68
14.3 BbICTPOE NMPEOOPABOBAHME DY PBE 1.uutiiuttitt ettt iitetate it tatssaae et tateeateeateaatstaneeaneraneeaneaaneenes 68
1100 O R o - You o o To 7 1 = T =] 1 (22 69
14.3.2 W3MepeHme BITDO C MOMOLLUBIO KYPCOPOB . tuuuttueernersnersnessnnssnnssnesnssnnssnnesnnesnnsssnemnnsrnneenes 71

15 N3MEPEHMNSA C MOMOLLUBHIO KYPCOPOB.....iccctiaetiantmantmasmmasmmanssassssnssassssnssanssansssnssnnssnnnnnnns 72
15.1 BbINOSTHEHME KYPCOPHBIX MBMEPEHMM 1 .uuteite ittt tatetatstatesatssatesatesatesateeatesatssatseaaeaaneeaneanneenes 72

16 ABTOMATUNYECKUE NBMEPEHMS .....ccoiiiiirierienresresmassassassssssnssnssnssnssnssnssnssansansansansansnnnas 74
16.1 TUMbl @BTOMATUUECKUX MUBMEPEHMIM o urerettetnetanesanssanssanssanssanssanesanssanesanesanssanssanssnnessnesnneenes 74

16.1.1 ABTOMaTUYECKUE U3MEPEHUSA aMMUTYLAHbBIX MAPAMETPOB .uuuurrrrirnnernerrernernnsrnnernneenneenes 74
16.1.2 ABTOMaTU4YECKME U3MEPEHUSA BPEMEHHDIX MAPAMETPOB teviurterrinterrineerennnesannnessnneessnnnesennes 76
16.1.3 ABTOMaTU4YeCKME U3IMEPEHUS BPEMEHHbIX 3a4EPXKEK MEXAY KAHAMAMM .cvviiireeiiinneriineennness 76
16.2 BbINOMHEHNE @BTOMATUUECKNX UBMEPEHMM 1.uuintintitisinsasassssssssssnsssssnesaesassassassassasssssssssnssnnns 77
16.3 OTOb6paxkeHne BCeX aBTOMATUUECKMX MUBMEPEHMM L.uuueinsitisissssnssnesnssesnssassassassassasssssssssnssnens 78

17 HACTPOMKIM DKPAHA ....iieeuuiireesirnnssrisssssrsssssisnssssssssssssssssmensssssssssssssssssenssssensssssnnssssnnssses 79
0 R 7 T oy oL oY= =] = 1< 79
17.2 HacTtpoinka Tnna MHTEHCUBHOCTU OCLIMIITTOTPAMMDBI . .uuuuteutestssasstesaessaessaaesnnssnnsannssnesenneenneenes 80
17.3 OYHKLMA NMOCTECBEUEHM A ettt tutettetanstanstnetanssanesanesanssanetanssanesanesanssansraneranssnnsssnessneenneesneenes 80
I A @ LR Ton = T L o =1 I P PP 81
17.5 Bbl60Op TUMA MACLUTAOHOM CETKM LMCTIIIES « .ttt ttettesaetatestssaesatesaaesaaeeateeanssanseneesnessaneenneenes 81
17.6 HacTPOMKA YPOBHSI MHTEHCUBHOCTM .ttt tetntettettesasstesasssaassatesanssanesatsannssnessnsesnnssssesneeenes 81
17.7 HacTpomKa APKOCTU KOOPOAMHATHOM COTKM .uuuurtitettetnettetanssanssanesanssanssnnesnnssanssnnssnnssnnssnneenes 81
17.8 HaCTPOMKA MPOBPAUHOCTM cuuueeseueineiaesaesaesassassssassssassassssssssssssnssassassassassansansansasssnsssssnssnnns 81

18 3AMUCDH / BbI3SOB OCLIUJTZTOTPAMM U MPO®UIIEM......ireeeiirimnririensrrsnsssrsnssssesnssssnnsssrens 82
18.1 TUMbl COXPAHSAEMBIX @AMITOB +uurvureuenernernesnesnsnsnsanenssansanesnsanssnernesnesaesansansansansanesnssnssnesnens 82
18.2 MCNOMb30BAHME BHYTPEHHEM MAMSITU 1euuttteintetnetnesnesnesanssnnesanesanssanesanesasssnnssnsesnnessnesnneenes 82
18.3 VCNOMb30BAHME BHELUHEM MAMSATM 1ouuretteinetnesnessesnesnesanssanesanesanssanssanesnnssanssanesanesnnesnneenes 83

19 YIMPABJIEHUE USB [AUCKOM ...iciuciueiietiemiesmesresrssrssmssmssmssmsssssssssssssssssssssssssssssssssssnssnssnsnnsns 85
19.1 Co34aHME HOBOM MAMKM MITN DAMIIA ettt ittt ittt titetitetitetate e aae sttt it e et e st e et e eaa e saaeeaaeeaaeaaneanaeanes 85
19.2 YOaneHNe Qamla MM MAMKM .uueee et eesesssssassassassassassasssnssssssesesnessesansansansansaneanssnssnesnens 86
19.3 TepenMeHOBAHMNE DANNA MM TTAMTKM .onueerertsesesaesassassanssnssnssns e snesansaesansansanssnesnssnssnssnnns 86

20 CUCTEMHDBIE HACTPOMKM ...ccuuiieeeiiieeesiirsnssiisnsssrsnssssssssssmssssssenssssssssssmsnssssensssssnnsssssnssssens 87
20.1 NHQOPMALIMA O CTATYCE CUCTEMDBI 1 euuttiuttttttnetautsanteaseeaaeeaseeaateateaeeaateeateaateeanesaaeeaneenseenneenes 87
20.2 ABTOMATUUECKAS KANTMOPDOBKE 1utuutueueintsaesesnsnsansanssnsanssnesnesnernesesesnesansnnsansanssnssnesnesnssnenns 87
20.3 BKA\BbIK/T 3BYKOBOTO COMPOBOMKIAEHMS 1.euutntnennesnesnsnnsnnsssssnesnssnssesnssnssansansansansassssesnssnssnens 87
20.4 Bbl60p 513blKa NOAb30BATENBCKOIO MHTEPMEMCA vuueieieiiniinernernerne it seresnesaesaesansaesaeaaneaneanenns 87
20.5 J1OMYCKOBDBIA KOHTPOJID ttuuseusenusnetnesnnsnssanssnsnsnsnnsnsssnsmnssnsmnemnemnemememnemnnmnnmmnmmnmmnmmemnemnemnenns 88

20.5.1 HaCTPOMKA M BbITTOJTHEHME TECT@ +tuuttutttnnernneeneanesanesaneaaneeaneeanesasesanesaneemneemneemneesneesnnes 88
20.5.2 COXPAHEHME M BbIBOB MACKM 1utiiutiinstinstsstssesstssssssssastssstsasesssesssessstssnesseesnessnnssnnssnns 89
20.6 HacTpoika nopToB ANCTAHLMNOHHOIO YIPABITEHMS . uuuesieanssnesnernssernesesansansansassassansnnsanssnenes 91
20.6.1  HaCTPOMKA USB DBVICE .. utitiiuiiiititsiesaesatsaesaseateateasesteanesne e e e e e sansanaanaaneaneaneanenes 91
A O I T o = T i o To 1 1= T A PP 91
20.6.3  HaCTPOMKA AUX BbIXOA: tutttunttutttnetntsasesasesanesasesanesaseeasesaesaseaaeeaesaneeaeeaeeaneeaneeennes 92

4



DA O Y S @1 ¥ [0 =T o o == = 92

20.6.5 HaCTPOMKM XPAHUTEIIH DKPAH «uuueurtinettesttsanttanesanesaneaasesaseeaseeaseaaneeaneeaneeraeerneeaneeennes 92

21 JIOTUYECKUI AHAJTN3ATOP (ONLIMS) ceeeeeuiiiirrmesssrrirsnsssssrrsnssssssmmsnssssssmssnssssssesnnsssssnsnnns 93
21.1 MNMOAKNIOUYEHUNE JTOTUUECKOTO MPOOHMK . ueuuttiitttittaet et et et e et e et e se e et e et e et e aaeetaaeaaaeaaaeenneanes 93
21.2 PaboTa C LMMDPOBBIMU KAHAMAMM .euueinenttntsnesssassaseassassassssesnesnesnesnesesnesnnsnssassanssssssesnesnesnenes 93
21.3 HaCTPOMKA LUNMDPOBBIX KAHAIIOB 1 .utuutttusettesnesntsanesasesaseeasseasnsasteenseeanesnsanneennesinesnnessnsenneenes 93
21.3.1 VIBMEHEHME DOPMATA OTOD P AIKEHM 1ottt ittt ittt ittt ittt sattease e et e st eateaaneeaseeaneeaneeaneeaeennns 93
21.3.2 BK/TIOYEHUNE U OTKITIOUEHME KAHA T et turernnernnesnesnesanesanesanesanesssessnessnessneememsnessnnessnesnnes 94
21.3.3 BK/IOYEHUNE U OTKITIIOUYEHME TPYMMBl KAHAMOB . tuuuttusetserneraneranesasesanesanesanesanessnesannesnessnnes 95
21.3.4 HacTpowkKa BblpaBHMBAHMNS LUMPOBBIX KAHAMOB tuvtureurerrernernernernesnesnnsnnsnnsnssansnnsnnesnennenes 95
21.4 TpynnmnpoBka UMdpoBbIX KAHANO0B B LUMHY (BUS) ... e 95
22 FTEHEPATOP CUTHAJIOB (ONLIMSA) tucvucrieriernermesmassessassassassassasssnssnssnssnsssssnssnssnnsansansansansanss 96
22.1 BkAoYeHMe reHepaTopa N YMPABAEHMNE BbIXOLOM ..uuiuueiinernnnesnessnnesnnssnssnnssnnssnnssnnesnnsmnnemnneenes 96
22.2 BbIOOP DOPMBI CUTHAIA 1uuttreneineruesuetaesaesssssssaseassaseasssnesnemnernememnemnemnnmansareansansaemememnenns 96
22.3 CUTHANbl NMPOM3BOTEHOM (DOPMbBI ttuutiitttittttttattsatesantsaeeaeeateateateaaesaateaateaaeeraneeneeanneenneenes 98
A S o = Ton 0 Y0117 P 99
A N N = T b do Ya Y T=F B = L 0 AV T 99
22.4.2  BbIXOO CUHXPOHMBALMM cueretnessesnesasesasesasesasesasesanesasesasesasesasesasesanesanesanessnessnessnessnnes 99
22.4.3  BalUMTA OT MEPEHAM P AKEHM S 1 tttteitteteineesaneesanessanessannessannessannessansesssnnesssnnesssnnsssnnness 99
22.4.4 HaCTPOMKM MO YMOITHAHMED 4 euuttttiitettttatesate st tanesasesaneeaseaasesaseeasesanesaneeaneeaneeanesaneesnns 99
D S o 1= Ton i To 1 1= T Y7 1L 99

23 SABOACKUE YCTAHOBKM ..ottt resresresrasra s s s s s ssssansssssssssssssssssnnsansnnsnnsnns 101
24 TEXHUYECKOE OBCJTYXXUBAHME .....coiciietiemiemmemmanmasmasmasmassssssnssnssssssssnssnssnssnnsansnnsnnsansans 103
24.1 Yxopa 3a BHEWHEN NOBEPXHOCTBI) OCLMIITOTPAMA. ttuttiittiittiiteiitetiteiitetaneeiaesiteiatesaeeaaneaneeenes 103
25 FAPAHTUMHDBIE OBSIBATEJTDBCTBA ...uiieeeiiseasiirnsssirsnsssrsssssrensssmssssssmsnsssmsnssssensssssnnssssnnnss 104
DA T R O o To 1Y o 1 VT4 =) P 104



1 BBEAEHME

HacTtoawee pykoBoaCTBO MO 3KcnnayaTaumm (P3) npeaHasHavyeHo pansa naud, paboTarowmnx c
npubopom, a Takxe ans ob6cnyxxmealrLero 1 peMOHTHOro nepcoHasna.

P2 BkntouaeT B cebsa Bce gaHHble 0 npubope, ykasaHus no pabore.

P2 copepxunt ceegeHmns o6 ocumnnorpadax cepun AKNMN-4131, mogenn AKUMN-4131/1, AKUIMN-
4131 /1A, AKMN-4131/2 n AKUN-4131/2A.

Mogenun ocumnnorpadoB B 4aHHOW CEPUN UMEIOT 2-X UK 4-X KaHanbHOe UCrnosiHeHue (C MHAEKCOM
“A"), a Tak Xe oT/auM4yalTcs nosiocor nponyckaHms: AKWUM-4131/1(A) mmeet nonocy 100 MIu, a mopens
AKUM-4131/2(A) wnmeetr nonocy 200 MIu. Bce ocuwmnnorpadnel cepun AKUM-4131 wnmedT 3KpaH C
avaroHanbto 17,8 cm (8x14 nen).

Mopgenn AKWM-4131/1A wn AKWUMN-4131/2A onuuMoHanbHO WMEKT BO3MOXHOCTb YCTAaHOBKMU
cneayowmnx NporpaMMHoO annapaTHbIX ONuMii:

e Jlornyeckun aHanmsaTtop, 16 KaHanos;

e (DyHKUMOHaNbHLIA FreHepaTop, BbixogHas yactoTa 4o 25 Mly;

e USB WIFI aganTep.

B cBsA3KM C noOCTOsIHHOM paboToll MO COBEpPLUEHCTBOBAHWIO U34ENS WAW ero nporpaMMHOro
obecneyeHnsi, NMOBbIWAKOLWENA €ro HAAEXHOCTb W yaydlatowen ycnoBusa aKcnayaTauun, B KOHCTPYKUMIO
MOryT 6bITb BHECEHbI HE3HAUYUTENbHbIE N3MEHEHNS, HE OTPaXXEHHble B HAaCTOSALWEM U34aHUN.

CoaepxaHue gaHHoro PykoBoacTBa no 3KCrJjlyaTalMm He MOXeET 6biTb BOCNPOM3BEAEHO B KaKoW-
nmbo dopme (kKonupoBaHue, BOCNpou3BeaeHne n ap.) B NtoboM criyyae 6e3 npeallecTByOLWEro pa3peweHns
KOMMAaHUN N3rotoBnTend mnu OCbVILI,VIaJ'IbHOFO aunnepa.

BHuMmaHue:

1. Bce wu3genus 3amaTeHTOBaHbl, WX TOProBble MapKM W 3HAKW 3aperucTpmMpoBaHbl.

N3rotoBuTenb octaenset 3a coboli npasBo 6e3 AOMOSHUTENIbHOrO YBEAOMJSIEHUS W3MEHUTb

cneunduvkaumMn usgennsa M KOHCTPYKUMIO (BHECTM HenpuHUMNUanbHble W3MEHEeHUS, He
A BNMSAIOWME HA €ro TexHu4Yeckume xapakTepuctuku). lMpu HeboNbLIOM KOAMYECTBE TaKUX

U3MEHEHWI, KOPPEKLUNS IKCMAyaTauNOHHbIX, LOKYMEHTOB He NPOBOANTCS.

2. B cootBerctBum ¢ FK P® (4.IV , crates 1227, n. 2): «[lepexoa npaBa

CO6CTBEHHOCTM Ha BelWwb He B/eyeT nepexoa WMAM  NpepocTaB/ieHue

MHTE/IeKTyaJibHbIX MpPaB Ha pe3yNbTaT UHTEJJIEKTYaJ/IbHON [EeATESIbHOCTU>,

A U3roTtoBuTenb OCTaBnsieT 3a co60ii NMpaBoO BHOCUTb B CXEMY M KOHCTPYKLUIO

npu6opa HenpuHUMNUaJZIbHbleé U3MEHEHUs, He BJIUSIIDLLME HA €ero TexXHUuYyeckKkue

AaHHble. [pu He60NbWIOM KOJIMYECTBE TaKUX U3MEHEHUH, KoppeKkuus
3KCNJIyaTaLuMOHHbIX JOKYMEHTOB He NpoOBOAUTCA.

1.1 WHdopmaumsa o6 yreBepr>kaeHnmn tTuna CHU:

Ocuwnmnnorpadsbl 3anomMuHaowme undppossie AKUMN-4131/1, AKUN-4131/2:
Homep B NocyaapCTBEHHOM peecTpe CpeacTB naMepeHun: 69417-17

Ocuwnmnnorpadsbl 3anomMmuHatowme undpossie AKUMN-4131/1A, AKUN-4131/2A:
Homep B NocyaapCTBEHHOM peecTpe CpeacTB naMmepeHuii: 73504-18

1.2 WHdopmMmaumsa o Bepcuu nporpaMmMmHoro obecneueHmsa npmbopa
MopsaoK aencTeuid 4ns nonydeHmss nHdbopmaunm o Bepcum nporpaMmmHoro obecneuexHuns npubopa:
1. HaxaTb KHOMKY YTUAUTbI Ha nepeaHeln naHenun npubopa.
2. Haxatb KHoMKy ynpaBneHus MeHiwo System Status/Cratyc ans otobpaxkeHus
MHpOopMaunm o cTtaTyce CUCTEMBI.
3. OTo6pasnTca OKHO CUCTEMHOM WHdOpMaunm, BKAKYawWwee UHGOPMALUMIO O Bepcun
nporpammHoro obecneveHus npubopa, Software Version/Bepcus MO.



2 HA3HAYEHMUE

Ocuunnorpadsbl 3anomumHawwmne undposble AKUMN-4131/1, AKUMN-4131/1A, AKUMN-4131/2
AKMN-4131/2A (panee LU30) npegHasHayeHbl A4ANs WUCCNEeAOBaHMS W U3MEPEHUST NapaMeTpoB
OAHOKpAaTHbIX CUrHaNOB WM MNEepMoaMYecKnx curHanoB B nosoce 4vactot 0..200 Mly (B 3aBMCMMOCTM OT
Tuna). Ocuunnorpadbl BCcex cepuin obecneuymBatoT uUMdpoBOe 3arnoMMHaHuMe, uMdpPOBOE U3MEpPEHUE B
AvnanasoHe amnauntyg ot 500 mMkB go 400 Bnuk (Bxog 1 MOM) n BpeMeHHbIX MHTEpBaNoB oT 1 Hc/aen Ao
100 c/pen, aBTOMATUYECKYK YCTAHOBKY pa3MepoB M306paxeHusi, aBTOMATMYECKOE W3MepeHue
aMMNAUTYAHO-BPEMEHHbIX MapaMeTpoB BXOAHOMO0 CUrHasa C BbIBOAOM pe3yfbTaTa WU3MepeHUs Ha 3KpaH
L30.

Ocumnnorpadbl obecne4ynBaloT BO3MOXHOCTb MOAKIOYEHNS K MepCOHasibHOMY KOMMblOTEPY 4vepes
nHtepdencol USB (host/device), LAN, onumoHanbHo ans mogenenn AKUM-4131/1A n AKUM-4131/2A WIFI
(yepe3 USB WIFI apanTep).

Pasnnuusa B BO3MOXHOCTAX ocu,vmnorpacbos npuBeEAEHLI B Tabnnue Huxe:

Mopensb Yucno Monoca Makc. yacroTa Makc. onuum 3KpaH
KaHaJ/10B| NponyCKaHuA | AMCKpeTuaumm o6bem
namsaTn
AKMMN-4131/1 2 100 Ml'y 500 Mlu/kaHan 7 Mb/kaHan HeTt
AKNN-4131/1A 4 100 My 11T npu 14 MB npwu Aa 17,8 cm
AKMNN-4131/2 2 200 MIy obbeanHeHNN | o6beANHEHUM Het 8x14 nen
AKUM-4131/2A 4 200 MI'y KaHa/oB KaHas/oB Ha

HacTosawee KpaTkoe pyKOBOACTBO BKJOYaeT HeobxoamMble CBeAeHUs Mo TexHuke 6e30nacHOCTU U
ycTaHoBke ocuunnorpados cepum AKWUM-4131, a TakXKe OCHOBbl 3KCnayaTauuu, UYTO MNO3BONSET
nosib3oBaTesnto NpUCTynuTb K pabote ¢ npubopom.




3 TEXHWYECKME XAPAKTEPUCTUKU

3.1 TpaKT BepTUKasbHOro OTK/IOHEHUA

3.1.1 Yncno KaHanoB BEPTUKANbLHOIO OTK/IOHEHUS :

AKNM-4131/1, AKMUMN-4131/2 - 2

AKNM-4131/1A, AKNMN-4131/2A - 4

3.1.2 KoadhduumeHTbl OTKIIOHEHUS KaXKA0ro U3 KaHasioB BEPTMKASIbHOINO OTK/IOHEHUS UMELDT rpybyto
yCTaHOBKY 3HaudeHun: ot 500 MkB/aen no 10 B/aen B nocnenoBatenbHoctn 1; 2; 5;

3.1.3 KoadhduuMeHTbl OTK/IOHEHUS KaXAoro M3 KaHajioB BEPTMKANbHOIO OTKJIOHEHUS WMEKT
NJaBHYK YCTAaHOBKY 3Ha4YeHUM

3.1.4 Tlpepenbl p[ONycKaemMol OTHOCUTENbHOM  MOrpewHoOCTU YCTaHOBKM KO3 dUUMEHTOB
OTKJIOHEHUS He npeBbIWaoT

+3% ans 3HaveHut Ko> 5 MB/pen

+4% pansa 3HaueHut Ko< 2 MB/nen

Mpn ypoBHE MOCTOSHHOro cMeLeHusa ocumnnorpada 0 B.

3.1.5 lMpegenbl gonyckaemon abCOMKOTHOW MOrpPewHOCTU WU3MEPEHUS HaMpsXXeHUs MOCTOSSHHOIo
ToKa, B:

Ons AKMN-4131/1 v AKUN-4131/2

+(0,03:(|Un3m|+|UcmMm]|)+0,01:|Ucm|+0,1pen-Ko+1), ana 3HayeHmii Ko < 100 mB/gen

+(0,03-(|Un3m|+|Ucm|)+0,01:|UcM|+0,1pen-Ko+10), ans 3HaueHunn Ko > 100 mB/aen

Ons AKMN-4131/1A v AKUN-4131/2A
+(0,03:(|Umn3am|+|Ucm]|)+0,01-|UcM|+0,12:Ko+0,002), ansa 3HavyeHnn Ko = 2 MB/gen

raoe UMsm — namMepeHHoe 3HauyeHne Hanps>XXeHnst NOCTOSHHOro Toka, MB,
UcCM — 3Ha4yeHMe NOCTOSIHHOIo CMELLEeHNS, YCTaHOBEHHOE Ha ocumnnorpade, mB
Ko — 3HaueHne koadduumeHTa oTkIoHeHns, MB/aen

3.1.5 Monoca nponyckaHusa ocuwmnnorpada npu HenocpeacTBEHHOM BXOAE M BpeEMS HapacTaHus
AaHHbIM Tabn. 3.1

Tabnuua 3.1
Tun npmnbopa Monoca nponyckaHus BpeMsa HapacTtaHus
AKNM-4131/1
AKWM-4131/1A 100 MI'y 3,5 He
AKWNM-4131/2
AKNM-4131/2A

200 My 1,8 HC

e [lpn nogkntoveHun pgenutens 1:10 (M3 koMnaekTa ocuunnorpada) nosoca MNponycKaHus
ocumnnorpada CooTBETCTBYET AaHHbIM Tabn. 3.1

e B ocuunnorpade npenycMOTpeHO OrpaHMYeHme MosoCbl MNPONyCKaHUs BXOAHOrO CUrHana B
cooTBeTCcTBUM A0 20 Ml

3.1.6 Bpema HapacTaHumsa nepexofHon xapaktepuctukm (MX) Kaxaoro u3 KaHasoB BEpPTUKANbHOMo
OTKNIOHEHUS MpPW HernocpeacCTBEHHOM BXOAe, BO BCEX MONOXEHUAX KO3PdUUMEHTA OTKIIOHEHUA W
nepuoanyecKkoM CUrHane CooTBeTCTBYET AaHHbIM Tabn. 3.1

3.1.7 NapaMeTpbl BXOA0B Ka)>A0ro U3 KaHanoB ycunutensa npueeaeHbl B Tabn. 3.2 n tabn. 3.3:

Tabnuua 3.2
Mpwv HenocpeacTBeHHOM Bxoae 1IMOM
AKTUBHOE
Tun npubopa BxoaHas eMKOCTb, He 6onee
CONpoTUBJZIEHUE
AKMN-4131/1 1 MOM £ 2% 18 n®+ 2 N®
AKNMN-4131/1A 1 MOM £+ 2% 15 n®+ 2 n®
AKNMN-4131/2 1 MOM £+ 2% 18 n®+ 2 n®
AKNMN-4131/2A 1 MOM £+ 2% 15 n®+ 2 n®

3.1.8 Ocumnnorpad obecneumBaeT cneaylolme pexunMbl CBS3M BXOAHOMO YCUNTENS:

e 3akpbiTbii Bxog (AC) - obecneumBaeT nMpoXoXAeHWe CUrHanoB Ha BX0o4 YycuauTens
BEepTMKaNbHOIrO OTKIOHEHMS ¢ YactoTton 6onee 10 Iy,

e OTkpbIThI BXog (DC) obecneumBaeT NpoxoXxaeHMe CUTHANOB Ha BXOA YCMIUTENs BEPTUKANIbHOro
OTK/IOHEHMS BO BCEN NOJSIOCE YaCTOT, BKOYASA NOCTOSAHHYO COCTaBASIOLLYO.



e Bxoa ycunutensa 3akopouyeH Ha kopnyc (GND/3emns), BXOAHOM CUrHan He MocTynaeT Ha BXoA
YCUNUTENS U DU3MYECKM OTKJIIOUEH OT BXOAA YCUNUTENS.

3.1.9 Ocumnnorpad obecneumBaeT cneaytowme pexnMbl KaHan0B BEPTUKASIBHOTO OTK/IOHEHUS :
e HabnwopeHne curHanos No KaHanam
e MaTeMaTnyeckme A4enNCTBUS C CUrHAIAaMM BCeX BXOAHbIX KaHaNoB:
CraHpapTHble MaTeMaTnyeckme yHKUNNn:
CyMMMpoBaHue KaHanos;
Pa3HocTb kaHanos;
YMHOXeHne KaHanos;
HdeneHne KaHanos;
NHBepTMpOBaHMeE CUrHanNa;
NHTerpupoBaHmne KaHasos;
OnddepeHunpoBaHmne KaHanos;
N3BneyeHne KBaApPaATHOIO KOPHS;
BMN® (c npuMeHeHMeM NpPSIMOYroJiIbHOro OKHa, okHa bnakmeHa, XaHHUHIra u XaMMUHra)
e ABTOMATM4YECKYlD YCTAHOBKY pa3MepoB M306paxeHns W aBTOMATU4YECKYH CUHXPOHU3AUMIO
nccneayemoro curHana.
3.1.10 JdonyckaeMoe CyMMapHOe 3Ha4yeHWe MOCTOSHHOro M MNepeMEHHOro HanpsXXeHus Ha Bxoae
Ka)Aoro M3 KaHanoB yCuanTens npu BXxogHoM conpotueieHnn 1 MOM:
Ha BXOA4€ KaXAoro wnu3 KaHa/loB YCUnnuTens He 6onee 400 B
(npsAMoe nogktoyeHue)
npu 3TOM YacToTa NEPEMEHHOr0 HaMpsaXXeHna He AoJ/KHA npeBbiwaTb 3HayeHnsa 1 klu.

PONOUNRAWN =

3.1.11 [llpepen nepeMeweHUs nyda NO BepTUKANM B KaXAOM W3 KaHaNoB BepTUKaNbHOMo
OTKJIOHEHWNA, B 3aBUCUMOCTU OT BXOAHOIO CONPOTUBIEHNA U NONOXEHUNA NepeKnrYaTend B/,u,en NnpuBEAEHDI
B Tabn. 3.3:

Tabnuua 3.3

Mpenenbl 3HaYEeHUN

. | BepTukasibHO€e cMelleHue
K03 PpunuMeHTa OTKIOHEHNUN P ""‘

500 mkB/pen ~ 118 mB/nen +2 B
120 mB/pnen ~ 1,18 B/nen +20B
1,2 B/pen ~ 10 B/pen +200 B

3.2 TpaKT ropu3oHTasZIbHOIro OTK/IOHEHMUSA
3.2.1 KoaddpuumneHT pa3BepTkn ocumnnorpada nMeeT 3HayeHums: ot 1 Hc/aen go 100 c/aen
3.2.2 lpepenbl AONyCKAaeMOMW OTHOCUTENIbHOM MOrpelwHoCTU 4acToTbl OMOPHOro reHepaTtopa, He
6onee + 0,0025%.
3.2.3 nana3oH usMepeHus BpeMeHHbIX MHTepBanos coctasnset ot 100 ¢ go 10*tH,
roe tH — BpeMs HapacTaHus nepexogHOn XapaKTepucTUKK, cornacHo tabanubl 3.1.
3.2.4 Ocuunnorpad obecneumBaeTr cnegylowmne pexumMmbl paboTbl TpakTa roOpuM30OHTANIbBHOMO
OTKJ/TOHEHUS:
e PaboTa Ha OCHOBHOW pa3BepTKe;
e BO3MOXHOCTb pPacTSXKU U yBeUYEHNE BblAENEHHOrO.
e Undposon camonucew, npu passeptke 50 mc n 6onee.

3.3 CuHxpoHMu3auuA
3.3.1 Ocumnnorpad obecrneumBaeT cneayoLlme pexuMbl 3anycka pa3BepTKu:
e ABTOMATM4YECKWUIA, C PY4YHOMA MNM aABTOMATUYECKOM YCTAHOBKOM YPOBHS CUHXPOHM3aUMW, ANS
CUIrHanoB C YacToTon He MmeHee 40 lu;
o Kaywwui;
e OOHOKpaTHbIN

3.3.2 Ocumnnorpad obecneumBaeT cneaytowme pexmmMmbl CUHXPOHU3ALMN:

e o nonoxutenbHoMy GPOHTY, MO OTpuuaTesnbHOMY GPOHTY, WAM N0 MONOXUTENbHOMY W
oTpuuatesibHOMY (OpPOHTY;

e [lo CcKOpOCTM M3MeHeHua curHana (HapactaHue/cnag): 6onblie, MeHblle, paBHO, B npegenax
WKW BHE Npeaesnos, YC/I0BMSA ANS KPYTU3HblI yCTaHaBAMBalOTCA B npeaenax ot 2 HCc o 4,2 ¢;

e o ycnoBusM p[AUTENbHOCTM wuMnynbca (6onblle, MeHblle, paBHO, B MNpeaenax WINM BHe
npeaenos), ycnoBus Ans A4NvMTenbHOCTM MMNyibCca yCTaHaBAMBAKTCA B npegenax ot 2 HC 4o 4,2 ¢;

e TB cuHxpoHmsaums (PAL/SECAM, NTSC, HDTV 720p/50, 720p/60, 1080p/50, 1080p/60,
1080i/50; BbI6GOp NONSAPHOCTM CUHXPOHU3ALMKU, HOMEpPA CTPOKU U Mons;

e [l0o yC/OoBMSAM YCTaHOBJIEHHOIO «OKHa». 3anyckK, Korga ypoBeHb CUrHana BbIXOAUT 3a npenensbl
YCTaAHOBJ/IEHHOI0 «OKHa» (nepecekaeT BEPXHIO UM HUXHIOK FpaHuLbl);



e [lo BTOpOMY MOAOXUTENBHOMY WAN OTpUUATENIbHOMY (DPOHTY, KOraa NpoOMEXyTOK BpeMEHU Mexay
¢dpoHTamMn 6Gonblle, MeHblle, HAXOAWUTCA B nMpepenax WIn BHe nMpenenoB YCTaHOBEHHOrO
BPEMEHHOro MHTepBana;

e [lo ycnosuio nponagaHnm curHasa Ha Bpems 6onblue 3a4aHHOM0 Mo MPOHTY WU COCTOSHUIO;

e [lo paHTy, KOrga nOJIOXWUTENbHbIA WMAM OTpUUATENbHbLIA MMNYNbC MNepecedyeT 1-1 MOPOroBbIn
YPOBEHb M, He repecekas 2-i, NOBTOPHO nepece4yeT 1- B TeYEeHME BpPEMEHU, KOTopoe bonble,
MeHblle, HAaX0AUTCS B npeaenax Win BHE npeaesnoB yCTaHOBEHHONO BPEMEHHOro MHTepBana;

e [0 wWabnoHy, CMHXPOHM3AUUS pa3BepTKM KOMOMHAUMEN CUrHanoB OT Pa3INYHbIX WUCTOYHWUKOB
(kaHanos);

e CuHXpOHM3auMsa NO nocsegoBaTesnbHbIM npoTokonam: 12C, SPI, UART/RS232, CAN, LIN.

3.3.3 Ocumnnorpad obecneumBaeTt cneayrwme NCTOYHNUKU CUHXPOHU3ALNN:
e CUHXPOHM3ALMIO CUTHANOM B KaHane (o J1lo60My KaHasy)

MpuMmeuvaHue: ans BblbOpa MCTOYHMKA CUHXPOHM3aUMKM He oba3aTenbHO MNpUCyTCTBUE
JIVHUM pa3BepTKM 3TOr0 KaHasa Ha 3KpaHe.
e CUMHXPOHM3AUMIO OT BHELIHEro0 MCTOYHMKA B MNOSIOXKEHUSAX BHyTpeHHero genutens EXT\10 wu
EXT\1.
e CUHXPOHM3ALMIO OT CETU NUTAHMS.

3.3.4 BHyTpeHHSS CUMHXpOHM3auusa obecneymBaeTcs Mpu YpoOBHE BXOAHOro curHana He meHee 0,4
AeneHui WKanbl 3KkpaHa u ananasoHe vyactot oT DC A0 NOA0Chkl NpOnycKaHus.

3.3.5 BHewHsa cnHxpoHumnsaums obecneunsaetcs (Tonbko mogenu AKUM-4131/1 v 4131/2):

" AN8 BHEWHero BXxo4 B nosoxeHun EXT: npu ypoBHe BXOAHOro curHana He meHee 200 mBnn (DC
~ 10 Mly), 300 mBnn (10 MI'y ~ lNonoca nponyckaHus);

* [0/ BHELIHEro BXxo4 B nosioxeHun EXT\5: npun ypoBHe BXOAHOro curHana He meHee 1 Bnn (DC ~
10 Mlu), 1 Bnn (10 Ml'y ~ lMonoca nponyckaHus).

3.3.6 MNapameTpbl BX0Aa BHELWHEN CUHXPOHU3aLMNN:

AkTUBHOe conpoTtuBsieHue: 1 MOM + 2%;

BxoaHas eMKOCTb, He 6onee: 18 n® +£2 nd®

3.3.7 [donyckaeMoe CyMMapHOe 3HayeHue MNOCTOSIHHOrO U MepeMeHHOro Hanpsi)XeHus Ha Bxoae
BHELHEN CUHXpPOHM3auum He 6onee 400 B, npu 3TOM YacToTa MNEPEMEHHOr0 HanpshXeHMe He A0SKHa
npesbiwaTbh 3HavyeHma 1 klu.

3.3.8 CuMHXpoHM3aums B pexume TB obecneumBaeTcs npu ypoBHE BXOAHOro curHana He meHee 0,5
heneHus.

3.3.9 Ocumnnorpadg obecrneunBaeT NpMMeEHEHME B TpaKTe CUMHXPOHU3aLUMK cneaylowmne Buabl CBA3N:

e OuNbTPp NepeMeHHOl cocTaBnsiowen - obecnedmBaeT NPOXOXAEHWE B TPaKT CUHXPOHU3ALMU

yacToT cBbiwe 5,8 I'u.

e OUAbLTP NOCTOSAHHOM cocTaBnsawwen — obecneymBaeT NPOXOXAEHUE B TPAKT CUHXPOHU3ALMN BCEX

yacTtoT 6e3 A4OMOoNHUTENbHON PUbTpaunu.

e OunbTp BY - obecneumBaeT NpoxoxaeHue B TpaKT CUHXPOHU3aLMKM YacToT Bblwe 1,2 MI'u.

e Ounbtp HY - obecneunBaeT NpoOXoOXAEHME B TPAKT CMHXPOHMU3ALMKN YAcTOT HMxXe 2 Mlu.

3.3.10 Ocuunnorpad obecneumBaeT 6N10KMPOBKY 3anycka pas3BepTKU, NPWU HACTYMIEHUU YCA0BUMN
CUMHXpOHM3aunmn, Ha Bpems B npegenax ot 80 Hc go 1,5 c.

3.4 X-Y -Bxona
Ocuunnorpad obecneunsaeTt pexum paboTbl X-Y BXoaa.
®azoBbI caBUr - £3° Ha yacTtoTe 100 kIy,.

3.5 AHanoroBo-uudposoe npeobpaszoBaHme c6op nHdpopmaumm
3.5.1 Ocuwunnorpad obecneumBaeT 4YacToOTy AUCKPETU3aUMWM OAHOKPATHOro CUrHasa cornacHo
AaHHbIX, NpUBEAEHHDbLIX B Ta6n|/||_|,e 3.4. O6'be,CI,VIHeHVIe KaHaJZ10B OCYLWLECTBNAETCA aBTOMAaTUYECKHN.

Tabnuua 3.4
Tun npmnbopa Yucno nmcnonb3lyeMbix YacTtoTa AMCKpeTusaymm
KaHanos
AKNM-4131/1 1 11Ty
AKNM-4131/2 2 500 MI'y
AKUM-4131/1A 1/2%* 11y
AKNM-4131/2A 3/4 500 MI'y

* OnckpeTtusaumsa 1 MMy AoCTynHa Npu cneayowmx KoMbnHaumsax akTuBHbIX KaHanos: KAH1+KAH3,
KAH2+KAH3, KAH1+KAH4, KAH2+KAH4. MNMpun aktnBaumm KAH1+KAH2 nnn KAH2+KAH3 yactoTa
anckpeTtmsauunm coctasmt 500 Mlu.
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3.5.2 Yucno paspsaos AL ocumnnorpada cocrasnsieT 8.
3.5.3 MakcuManbHbIi 06beM nMamMaTu 4N Kaxaoro Tvna ocuunnorpada, npuseaeH B tabnuue 3.5.
Ob6beanHeHne KaHaNoB OCYLLECTBSETCS aBTOMaTU4YeCKu.
O6bemM [OCTYNMHOM NaMATUM  3aBUCUT OT KOJMYECTBa BKJIIOYEHHbIX KaHasoB, a TakK Xe
YCTAQHOBJIEHHOI0 3Ha4YeHUs KoadduumMeHTa pasBepTKM.

Tabnuua 3.5
Tun npmbopa Yncno ncnonb3lyeMbiX KaHa10B Makc naMATb Ha KaHan
AKUM-4131/1 1 14 Mb
AKNM-4131/2 2 7 Mb
AKNM-4131/1A 1/2% 14 Mb
AKNM-4131/2A 3/4 7 Mb

* MakcuManbHbin 06beM namatn 14 MB Ha KaHan A[OCTyneH Mnpu Ccneayrwux KoMbuHaumax
aKTUBHbIX KaHanos: KAH1+KAH3, KAH2+KAH3, KAH1+KAH4, KAH2+KAH4. TMpu aktnBaumun KAH1+KAH2
nnn KAH2+KAH3 makcumanbHbii 06beM namsaTn coctaBuT 7 MB Ha kaHan.

3.5.4 Ocuunnorpacd obecneudmBaetr ycpegHeHue 4,16,32,64,128,256,512,1024 pa3sepTok ¢dopm
BXOAHOro CUrHana.

3.5.5 Ocumnnorpad obecneumBaeT BbIGOp pexmnMma MHTEPNONSAUMN cUrHana: SinX/X, nuHenHas.

3.5.6 B pexume nunkoBOro pgetektopa ocuunnorpad obecnedmBaer oTob6paxxeHMe CUrHanoB
AnutenbHocTblo 6onee 4 He (AKUM-4131/1, AKUM-4131/2) n 2 Hc (AKUM-4131/1A, AKUM-4131/2A).

3.6 ABTOMaTU4YeCKUE U KypCOpHble U3MEepeHUs

3.6.1 Ocumnnorpad obecrneumBaeT cneayrwme Buabl aBTOMaTUYECKUX LNPPOBLIX U3MEPEHUN:

e &6 o o o 0 o o o o

3.

. AMNAINTYyAHblE U3MEPEHUS:

N3MepeHUsa curHana oT nuK A0 nuka;
N3MepeHne MaKCMManbHOro 3Ha4YeHus curHana;
N3MepeHne MMHMMaNbHOIo 3HAUYEHUS] CUTHANa;
N3MepeHne aMNAUTYAHOro 3HAUEHUS CUTHana;

N3mepeHune Hambonee BEPOATHONO BEPXHEro 3HaUYeHUss BUNONSPHOro CUrHana;

N3MepeHne Hanbonee BEPOSITHONO HUXXHEro 3Ha4YeHUss BUNONSIPHOrO CUrHana;

N3MepeHue cpefHero 3Ha4eHus curHana;

N3MepeHne cpeaHeKBaapaTMYeCcKoro 3Ha4eHnsl curHana;

N3MepeHue cpeaHeKBaapaTUYECcKoro 3Ha4YeHns 3a Lenblii nepnoa curHana;
N3MepeHUue CTaHAapTHOrO OTK/IOHEHUS BCEX 3HAUEHUI AaHHbIX;

M3MepeHne cTaHfapTHOro OTK/IOHEHUS BCeX 3HAYEHUN AaHHbIX 3a Uenbli nepumon curHana,

MonoxutenbHbln BIBPOC Ha BEpLUMHE UMNY/bLCA;

OTpuuaTenbHbI BbIGPOC MO OKOHYAHUIO CNaja UMMyIbCa;
OTpuuaTenbHbI NpeaBbIbpoc nepea HavyasoM HapacTaHus UMNYbca;
MonoxutenbHbln NpeABbIOpOC Nepen HavyanoM cnajga MMNysbca;

. BpeMeHHble namepeHuns:

N3MepeHne nepunoga cnefoBaHUd CUrHana;

N3MepeHne yacToTbl CUrHana;

N3MepeHne AnnTesibHOCTU NOSIOXKUTENBHOIo UMMYJbCa;
N3MepeHne AnnTesibHOCTN OTpULATENbHOMO UMMNYJbCa;

BpeMma HapacTaHus nMmnynbca;

Bpema cnapga nmnynbca;

OnunTtenbHoCTb NakeTa;

CKBa>HOCTb MONIOXUTENIbBHOI0 UMMYJbCa;

CKBaXHOCTb OTpULATENBLHOIO UMMYJbCa;

N3MepeHne BpeMeHu OT 3anycka Ao nepsoro 50% nepeceyveHus;

N3MepeHMe BpeMeHHbIX MHTEPBAIOB MeXAy ABYMS CUrHanamu:
N3mepeHune dasoBoro casura;
N3MepeHne BpeMeHW Mexay 1-M HapacTalowuMm ¢GPOHTOM MMMynbca

HapacTaLWwuM PPOHTOM NMNyNbca KaHana 2;
N3mepeHue BpeMeHn Mexay 1-M HapacTalowmMm GpoHTOM UMNynibca KaHana 1 n 1-M cnagatowmm
¢dpoHTOM MMnNynbLca KaHana 2;
N3mepeHue BpeMeHn Mexay 1-M cnagatowmm poHTOM UMMybca KaHana 1 n 1-M HapacTalowmm
(PpOHTOM MMNY/bCa KaHana 2;
N3mepeHne BpemeHn Mexay 1-M crnagatowmnMm poHTOM uMnyfnbca KaHana 1 u 1-m cnajarowmm
(PpOHTOM MMNY/bCa KaHana 2;

kKaHana 1 wu 1-m
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e lI3MepeHne BpeMeHM Mexay 1-Mm HapacTawwmm (GpoHTOM MMNynbca KaHana 1 v nocnegHum

HapacTalwmM GPOHTOM MMNybCa KaHana 2;

e W3MepeHne BpeMeHM Mexay 1-m cnagawowumMm (GPOHTOM uMMMNy/abCa KaHana 1 v nocnegHum

HapacTalwmM GPOHTOM MMNybCa KaHana 2;

e W3MepeHne BpeMeHM Mexpy 1-m cnagawwmMm (ppPOHTOM MMNy/abCa KaHana 1 u nocnegHuM

HapacTtawmMm GpPOHTOM MMMYybCa KaHana 2;

e l3MepeHne BpeMeHM Mexay 1-M cnagawowmm GpPOHTOM MMNynbCa KaHana 1 wm nocneaHum

cnagatowmm hpoOHTOM MMNYy/ibCa KaHana 2

3.6.2 OpAOHOBpeEMEHHO Ha 3KpaHe MOXEeT bbiTb oTobpaxeHo A0 5 uamepsieMbix napameTpoB, 6e3
«3aTeEMHeHUss» oTobpaxkeHust ocumnnorpaMm uam Ao 36 m3mepsieMblx napameTpa B TabnnyHoM Buae C
«3aTeMHeHneM» 0TobpaXKeHUs OCUMNIOrpamMM.

3.6.3 Ocumnnorpad obecneumBaeT cneaywwme Buabl KYpCOPHbIX U3MEPEHUI:

e lI3MepeHue HanpsXeHus Mexay ABYyMS KypcopaMu, YCTaHOBAEHHbIMM OMepaTopomM;

e M3MepeHne BpeMeHHOro nHTepBana Mexay AByMs Kypcopamu, YCTaHOBJ/IEHHbIMM ONepaTopoM;

e AOGCONKOTHbIE W3MEpPEHUss aMnAMTyabl UM BPEMEHW B TOUYKE MNEepeceyvyeHuss Kypcopa MU

OCUMANIOrpaMMBbl.

3.7 [OonoJsiHuTesNbHble BO3MOXXHOCTH

3.7.1 Ocumnnorpad obecneuymBaeT aBTOMaTMYECKUA MOUCK CUrHana, aBTOMATUYECKYH YCTaHOBKY
Koa(dpdununeHta pasBepTku, KodadpdunuMeHTa BepTMKATbHOINO OTK/IOHEHUS M YPOBHS 3anycka B MoJioce
yacTtoTt ot 10 Ny 4O MOSIHOM NMONOCKLI MPONYCKaHUA yKa3aHHoOM B Tabnuue 3.1.

3.7.2 Ocuwmnnorpad obecneumBaeT BO3MOXHOCTb 3anMMCX BO BHYTPEHHIOO M BHELLHIOW MaMsATb U
Bbl30Ba YCTAHOBOK TOJIOXEHUS OpraHoB ynpaBneHus ocuunnorpada (npodwunein) npum nccneaoBaHumn u
n3MepeHum ¢hopMbl BXOAHOIO CUrHana.

3.7.3 Ocumnnorpad obecneuynmBaeT BO3MOXHOCTb 3aMMCM BO BHYTPEHHIOK MaMsATb M Bbi3oBa 20
dopM curHana otobpaxaembix Ha gucrsiee.

3.7.4 Ocuunnorpad obecneuymBaeT BO3MOXHOCTb 3anmMcu Ha BHewHun USB HocuTenb AaHHbIX,
Mosly4yeHHbIX B rnpouecce cbopa mHdbopmaumm B Buae dannos B ¢popmaTte MatLab, MatCad, ACS II unm
ABOMYHOro koga. O6bem danna 3aBUCUT OT ANIMHHbI UCMNOJSIb3YEMOI BHYTPEHHEN MaMATH.

3.8 W3MepeHMe aMNINTYAHO-YAaCTOTHOW XapaKTepUCTUKMU
Tonbko ana mogene AKUMN-4131/1A, AKNN-4131/2A.
3.8.1 [Omanas3oH yacTtoT aHanuza: 10 Iy ... 120 Mly (B 3aBMCUMMOCTM OT MOJIOCbl MNPOMYCKaHMS
ocumnnorpada 1 yactoTa reHepaTopbl).
3.8.2 MnHmnMmaneHasga nonoca aHanusa: 500 Iu.
3.8.3 Yuncno Touek: po 500.

3.9 Onuumu
Tonbko ana mopenen AKMMN-4131/1A, AKUN-4131/2A.
3.9.1 l'eHepaTop OYHKLUMOHaNbHbIN
¢ HawnmeHosaHue onuuin: SDS1000X-E-FG (nporpammHas onuusa), SAG1021 (BHewWwWHU MoayNnb
e reHepaTopa CMrHasnoB), onas paboTbl Heo6XxoaAMMblI NporpaMMHas U annapaTHas onumun.
e ®DOpMbl CUFHANOB: CMHYCcOMAanbHasl, NPAMOYrofibHasi, NMnoobpasHas, uMnynbcHas, wym, DC,
CNo (45 BCTpOEHHLIX OpM).
e Yuncno kaHanos: 1.
e YacTOTHbIN gnanasoH:
1 mMkly ... 25 MI'u (cuHycouganbHasa dopma)
1 mkl'y ~ 10 My (npsMoyronbHasa opma, MMNyAbC)
1 mMkl'y ~ 300 kl'y (nnnoobpasHas gopma)
1 Mkl'y ~ 5 MINy (curHansl NpomM3BoNbLHOM HGOpMbI)
25 MI'y (- 3 ab) (wym)
YacrtoTa guckpetmsaumu: 125 Mlry,.
PaspeweHune no yacrorte: 1 mMKlu.
MorpeLHoCcTb YCTaHOBKM YacToTbl: £5%107
BbixogHol ypoBeHb: -1,5 B...+1,5 B (50 Om), -3 B...+3 B (1 MOm)
[JnanasoH yCTaHOBKW NOCTOSAHHOro cMeweHms: £1,5 B (50 Om), £3 B (1 MOMm).
OnnHa namaTtm CMNoO curHana: 16000 Touek.
[JnanasoH yCTaHOBKW CKBa)XHOCTW CUrHasa nNpsiMoyronbHon popmbl: 1% ... 99%.
BpeMmsa HapacTaHusi/cnaja MMNY/bCHOMO WMAW CUrHana npsiMoyronbHon ¢opmbl: < 24 Hc (10%
... 90%).
AnutenbHOCTb uMnynbca: > 50 Hc.
e [lnanasoH yCTaHOBKW CUMMETPUU CUrHana nunoobpasHon ¢opmbl: 0% ... 100%.
e BbixogHoe conpotusneHue: 50 OM + 2 %.
3.9.2 Uundposble KaHanbl (OrMyecknii aHanmsaTtop)
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e HanmeHoBaHme onumin: SLA1016 (16-kaHanbHbIM fornyecknii NpobHmk), SDS1000X-E-16LA
(nporpaMMHas onums), ansa paboTbl HeO6X0AMMbI MPpOrpaMMHas 1 annapaTHas onuuun.

Yucno kaHanos: 16.

MakcuMmanbHag 4yactoTa Auckpetusaumm: 1 Ty,

OdnvHa namatu: ao 14 Mb/kaHan.

MunHMManbHasa ANMTENbHOCTb UMMYJibCa Ha Bxoae: 4 HC.

pynnel kaHanos: DO ... D7, D8 ... D15.

Mopor cpabateiBaHusa: TTL, CMOS, LVCM0S3.3, LVCMO0S2.5, nonb3oBaTtensckuii (£ 8 B).

3.10 Aucnnei
Tun UCNosb3yeMoro aKkpaHa LiseTHo XKW (TFT) pasmepom 17,8 cM
480 no BepTUKanu
800 no ropm3oHTanu
BHyTpeHHAa ceTka 8 x 14 peneHni

PaspeweHnune XKU

3.11 BHewHune ycTpoicrBa
3.11.1 Ocumnnorpad obecneumBaeT BO3MOXHOCTb MOAKJIIOYEHMS BHELIHUX YCTPOMCTB 4epes CTbIK
USB (2 nHTepdenca) n LAN. USB WIFI agantep - onuus ans AKUM-4131/1A, AKUM-4131/2A.

3.12 O6wMe xapakTepnCTuKm

3.12.1 TMpubop obecneumBaeT CBOM TexXHUYECKME XapaKTEPUCTUKM B npedenax HOpM nocsne
BpeMeHu nporpesa, paBHoro 15 MuHyTtam.

3.12.2 NapamMeTpbl Npnbopa COOTBETCTBYKT TEXHUYECKUM XapaKTEPUCTUKAM MpU MUTAHUK OT CETMH,
HanpsihkeHunem: oT 100 no 240 B (npu 4actoTe nuTatowen cetn ot 45 po 65 I'u), ot 100 go 120 B (npwm
yactote nuTawwen cetn ot 360 Ao 440 y).

3.12.3 MowHocTb, noTpebnsemMas npmbopoM OT CETU NEPEMEHHOrO HaNpPsXeHUs NpPY HOMUHASIbHOM
Hanps>XeHUn He npesblwaeT 25 BT.

3.12.4 Mpubop aonyckaeT HenpepbiBHY paboTy B pabounx ycnoBusix skcnslyaTauum B TedyeHue 8
4yacos.

3.12.5 Ocumnnorpad obecrneumBaeT METPOSIOrMYECKME XapaKTEPUCTUKM MPU HOPMaJibHbIX YCNOBUAX
+(23+1)°C, npn OTHOCUTENbLHOM BAaXHOCTU: oT 5 A0 85%.

3.12.6 Paboumne ycnosusa akcnnyataumm ot +10 go 40° C npum OTHOCUTENbLHOM BAaxXHoctu: 85%
(Makc).

7 Mabaputbl: 312 (annHa) x 150 (BbicoTa) x 134 (rnybuHa);

3.12.
3.12.8 Macca: He bonee 2,5 «kr.
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4 COCTAB KOMMNEKTA
Mpunbop noctaBnseTcs B COCTaBe, yKa3zaHHOM B Tabnuue 4.1.

Tabnuvua 4.1
HanmeHoBaHue Konnuyecrso NMpuMmeyaHue
Ocumnnnorpadg cepun AKMUM-4131 1
CeTeBOW LIHYP 1
PyKoBOACTBO MO 3KCnJayaTaumm 1
Mpo6HMK MacCUBHbIN 2/4 Mo yncny KaHanoB ocuwnaorpada
Kabenb USB 1
MporpaMmmHoe obecneyeHune 1
YnakoBoyHasi Kopobka 1

OnunoHanbHble npuHaanexHoctu ansa moaenen AKWUM-4131/1A n AKUM-4131/2A ykasaHbl B

Tabnuue 4.2

Tabnuua 4.2

HanMeHoBaHue

OnuncaHune

SDS1000X-E-FG

MporpamMHas onuus reHepaTtopa curHanos (®r + CMN®P), 25 MIu. Ansa
pabotbl Heo6xoanm Moaynb SAG1021.

SAG1021

BHewHMn Moaynb reHepatopa cCcurHanos. [Ans
yCTaHOBKa nporpamMmmHon onumnm SDS1000X-E-FG.

paboTbl Heobxognma

SDS1000X-E-16LA

MporpaMMHas onuus JIOTMYECKOro aHanusaTtopa, 16 kaHanos. Ansa paboTbi
onuuMm  NOrMYecKoro aHanusaTopa HeobxoamM  NOornmyecknii  NpobHUK
SLA1016.

SLA1016

16-KaHanbHbIN forMdyeckun npobHmk. Onsa paboTbl nNpobHuMka Heobxoamma
yCTaHOBKa nporpamMmHomn onumu SDS1000X-E-16LA.

SDS1000X-E-WIFI

MporpammHasa onuma WIFI. Ana pabotel Heobxoamm USB WIFI agantep TL-
WN725N.

TL-WN725N

USB WIFI agpantep. [ns
SDS1000X-E-WIFI.

paboTbl HeobxogmMMma nporpaMMHasl  onuus
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5 YKA3AHUA MEP BE3ONACHOCTMU
K paboTe c npubopoM [OMycKalTCs nMua, O3HAKOMUBLUMECS C TEXHUUYECKUM OMUCAHUEM W
WMHCTPYKLMEN Mo 3KCnyaTaumm npmubopa, a Takxke npolealme MHCTPYKTaX no TexHnke 6e30nacHoCTy.
B nprubope UMeloTCa HanpsXeHUsl, onacHbIe ANS XU3HU.

5.1 TepMuHbI M onpepneneHun

[aHHOe pyKOBOACTBO MCMNOJIb3yeT cneayowme TepMUHDI:

MpeaynpexaeHue. YKasblBaeT Ha TO, 4YTO YC/IOBMS WM onepaums MOryT CTaTb MPUYMHOM
nony4deHus TpasMbl, ywepba nnm yrposbl X1U3HMW.

BHMMaHMe. YKasbiBaeT Ha TO, YTO YC/A0BMS WM onepaums MOryT CTaTb NMPUYMHOWN MOBPEXAEHUS
npnbopa nan HapyLeHnsa ero TEXHNYECKOro COCTOSHUS.

MpumeuvaHune. T[puBnevyeHMe BHUMaHWE NOAb30BaTeNs WAM  aKUEHT Ha ocobeHHOoCTH
MaHUNyNsAuniA, AN npenoTBpaweHns nosBpexaeHus npubopa WMAM  HapyweHWn ero TexXHUYEeCcKoro
COCTOSIHMS.

5.2 CuvmMBOAbl M npeaynpexxaeHnsa 6e3onacHOCTHn

Danger: “OnacHo” - noAavYepkMBaeT pPUCK HEMeANIeHHOro MoslydYeHuss TpaBMbl UK
HenocpeaCTBEHHOW OMNACHOCTU ANS XU3HMW.
Warning: “"BHMMaHMe” - o03HayaeT, 4YTO OMNaCHOCTb HEe YrpoXaeT HenocpeaCTBEHHO, HO

Heobxoammo cobnoaaTb OCTOPO>XXHOCTb U 6bITb npeaesibHO BHUMATENIbHbIM.

5.3 O6uwme Tpe6oBaHMA NO TEXHUKe 6e30NacHOCTHN

CobniogeHne cneaywwmx npasmn 6€30NacHOCTM 3HAUMTENIbHO YMEHbLUNT BO3MOXHOCTb MOpPa)KeHus
3NEeKTPUYECKMM TOKOM.

Crapanitecb He noaBepraTb cebsa BO3AENCTBMIO BbICOKOIO HamnpsXXeHWs - 3TO OMNACHO A5 XXWU3HW.
CHMManTe 3aWMUTHbIN KOXYX M 3KpaHbl TONbKO MO Mepe HeobxoanmMoCcTn. He kKacamTeCb BbICOKOBOJIbTHbIX
KOHAEHCATopoOB cpa3y, Nnocne BbikIYeHUs npubopa.

MocTapanTecb MCMNONb30BaTb TONbKO OAHY PYKYy (MpaBylo), Npu peryanpoBKe Lenen, Haxoasawmxcs
noAd HanpsxeHuem. N3berante HebBpeXXHOro KOHTaKTa € MobbiIMM YyacTaMm o60pyaoBaHUA, MOTOMY YTO 3TU
KaCcaHMsa MOryT NPUBECTU K NOPAXXEHUO BbICOKMM HaMNps>XeHUeM.

PaboTamte nO BO3MOXHOCTM B CYXMX TMMOMELLEHUAX C U30/AUPYIOWMM MNOKPbITUEM Mosa Wan
NCNONb3ynTe M30AMPYIOLWNIA MaTepuman Mo BalwWUM CTyNOM M Horamu. Ecnu obopyaoBaHme nepeHOCHOe,
noMecTuTe ero npu ob6cNyXmBaHMM Ha N30IMPOBAHHYIO MOBEPXHOCTb.

Mpn ncnonb3oBaHMn NpobHMKA, KacauTeCb TONIbKO €ro M30JMPOBAHHOM YacTu.

MocTtapanTecb M3yunTb Lenu, C KOTOpbiMM Bbl pabotaete, ansg Toro, 4tobbl M3beraTb y4acTKkoB C
BbICOKMMM HaNpsXeHusaMn. NMoMHUTE, YTO a1eKTPMYEeCcKMe Lenm MoryT HaxoaMTbCsa Nog Hanpsi>keHneMm gaxe
nocne BbikAO4YeHNa obopyaoBaHuS.

MeTannuyeckme 4actm obopyaoBaHuMss C ABYXMPOBOAHBLIMW  LUHYpaMuW MUTaHUS He UMeloT
3a3eM/ieHns. DTO He TONbKO NpeacTaBsSeT OnacHOCTb NOPa)XXeHUS 3/1eKTPUUECKNUM TOKOM, HO TakXe MOXeT
BbI3BaTb NoBpexzaeHne o60pyaoBaHus.

CrapanTtecb HMKorga He pabotaTbe oauH. Heobxoanmo, 4Tobbl B Npeaenax A4ocsaraeMoCcT Haxo4aunacs
nepcoHan, KOTopbi CMOXET OKa3aTb BaM NepBy0 MOMOLLb.

5.4 3Hakm Ha kopnyce npubopa

& OnacHo ans XN3HM! @ Knemma 3aLMTHOro 3a3emMneHuns
BblICOKOBONBbTHOE HanpsiXxeHue (6e3onacHocTH)

A BHnMaHMe! O6paTtutecsh K /—)7 KneMMa n3MepuTesibHOro 3a3eMsieHuns
PykoBoacTtsy

—L_  Knemma 3asemnenms kopnyca npubopa
(pabouee)
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6 HA3HAYEHME OPIrAHOB YINPABJIEHUA U UHANKALIUN

6.1 MepepHss naHenb
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I C0avid U 1aimge Ducetes wipw | Gomis

/] Mory

134

MR TB N e )
o ® T

l [

Puc. 6-1 NepeaHasa naHenb ocunnnorpadgos AKMN-4131/1 v AKMN-4131/2

Ne OnucaHune Ne OnucaHue

1 XXnakokpuctaninyecknii aKkpaH. 8 KHOMKK ynpaBieHUs BEPTUK. Pa3BEPTKON.
2 PerynaTtop SpkocTb/YcTaHoOBKa 9 Kanubpatop npobHMKOB.

3 KHOMKWN MEHIO OCHOBHbIX PYHKLUUNA. 10 | AHanorosble BXOAbl.

4 RUN/STOP 11 | USB uHTepdenc.

5 AUTO SETUP (ABTOMaTmMyeckme HaCTpOMKK) 12 | KHonku ynpaBneHus meHtwo (F1 - F5).

6 KHOMKKW ynpaBneHuss CUHXPOHU3aUMEN. 13 | KHonka BKJ1/BbIKJ1 meHto.

7 KHOMKW ynpaBneHUs rOpuU3oHT. pa3BepTKOMN. 14 | KHonka BKJ1/BbIKJ1 nuTanums.

16
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Ut T YMOTTSPE SO0V

Puc. 6-2 NepenHsasa naHenb ocuunnorpacgos AKNMN-4131/1A n AKUMN-4131/2A

Ne OnucaHune N2 OnucaHue

1 Xnakokpuctaninyecknii aKkpaH. 12 | KHONKM ynpaBneHnst rOpu30oHT. pa3BepPTKOMN.
2 PerynaTtop SlpkocTb/YcTaHoBKa 13 | KHOMKM ynpaBfeHns CUHXpPOHU3aunen.

3 KHOMKWN MEHIO OCHOBHbIX DYHKLUNA. 14 | KHonka BKJ1/BbIKJ1 meHto.

4 C6poc BbI6OpOK 15 | KHonku ynpasneHusa meHto (F1 - F5).

5 MNyCK/CTOn 16 | Print (kHONKa 6bICTPOro cOXpaHeHus).

6 JekoagnpoBaHue 17 | AHanorosble BXOApbl.

7 ABTO YCT (ABTOMatnyeckue HacTpomkmu) 18 | KHonka BKJ1/BbIKJ1 nuTtanums.

8 YnpasneHue 19 | USB uHTepdelic.

9 UcTopus 20 | Undposoit nopt ans MoAKIYEHNS
10 | HauyanbHble ycTaHOBKM NIOrM4ecKoro NpobHmka

11 | KHonKM ynpaBneHusi BEpTUK. Pa3BEPTKOMN. 21 | KanubpaTtop npobHUKOB.
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6.2 3agHAafa naHenb

COLOR OSCILLOSCOPE A sHnmanmne

U LU CE R T R PO MPHE0PA TOKD X CETH TWTANKS, HMENOLEN SAEMTEN

SERIAL NDS HE PASOTASTE CO CHATOR KPHRUXOR NPHEOPA

Puc. 6-3 3apHasa naHenb ocuunnorpados AKNUMN-4131/1 n AKUN-4131/2

Pyuka.

Pyuka npenHasHadeHa ansa yaobHOM nepeHocku npubopa. Mpu HeobxoaMMOCTU nepeHecTn npubop
HY>XHO MOTSIHYTb PY4KYy BBEpX, AN Toro 4to 6bl y6paTh py4yKy Heo6X0AMMO ONYCTUTb ee BHUS3.
PasbeM noaknoueHUsn ceTeBoro kabens.

Pazbem ans nogknoueHus ceteBoro kabens nutaHus HaxoamTcs Ha 60KOBOM MaHenwu.

TpeboBaHuna ceTteBoro nNutaHus ans ocuunnorpacdos cepum AKUM-4131: ot 100 go 240 B (npwm
yacToTe nuTawwen cetm ot 45 go 65 I'y), ot 100 go 120 B (npu yactoTe nuTarowen cetn ot 360
0o 440 ly). PekomeHayeTcs MCNoNb30BaTb LWHYP MUTaHWUS, MOCTaABASIEMbIA C akceccyapamMu ans
NOAKAKOYEHNS MHCTPYMEHTa K CEeTU MnepeMeHHOro Toka. [locne noaKAl4YeHus LWHypa nuTaHus
HeobxoaMMo HaxaTb kKHonky BKJ1/BbIKJ1 Ha nepeaHen naHenu Ans BkAYeHUs npubopa.
UHTepdeiic USB.

Ocuunnnorpadbl cepun AKUM-4131 noaaepxmneatoT Habop komaHg SCPI ana yganeHHoro npaBneHus
no yepes nHTepdenc USB.

[lonyCKOBbIA KOHTPOJIb UM BbIXO4 CUHXPOHU3ALUM.

[anHbii BNC BbiXo4 no3BonsieT BblgaBaTb UMMNYJSbCbl B peXMUMe AOMYCKOBOro KOHTPOAS MW BbIXOA4
CUrHasna sanycka.

UHTepdeiic LAN.

Mpnbop MoxeT 6bITb MOAK/IOUEH K CETU Yepe3 3TOT MHTepdenc Ana ANCTaHLMOHHOIO yrpaBieHus.
M’He3n0 Ana MexaHn4yeckou 6J10KMpoBKu npubopa.

[aHHoe rHe3no nossonseT 3abnoKMpoBaTb MHCTPYMEHT AN (PUKCUMPOBAHHOINO MecTta C MOMOLLbHO
3aMkKa 6e3onacHocTU (3aMOK npmnobpeTaeTcs oTAeNbHO) Yepe3 OTBepCTMe 3aMKa.
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/\ BHUMAHUE

ANA U3BEXAHUS NOPAXXEHUA 3NEKTPUYECKAM TOKOM
NPOWU3BOJMTE NOAKMIOYEHWE NPUBOPA TOMBKO K CETH NUTAHMUS,
VMEIOLLIER 3A3EMMEHME.

HE PABOTAATE CO CHATOM KPbILLKOI NPUBOPA.

~CETb A

HANPSK. MATAHWA | 100 - 240 Bek3a | 100 - 120 Beka

CALIBRATED

Puc. 6-4 3apgHaa naHenb ocumnanorpacdos AKUMN-4131/1A v AKUN-4131/2A

Pyuka.

Pyuka npegHa3HaudeHa ans yoobHon nepeHockn npubopa. MNpu HeobxoanmMocTn nepeHecTtn npmbop
HYXHO NMOTAHYTb Py4Ky BBEpX, ANS TOro 4to 6bl y6paTb py4yKy HEO6X0ANMMO ONYCTUTb ee BHU3.
UHTepdeiic LAN.

Mpnbop MoxeT 6bITb MOAKITIIOUYEH K CETU Yepe3 3TOT UHTepdenc Ans ANCTaHUMOHHOIO yrnpaBieHus.
UHTepdeiic USB.

Ocuwnnnorpadsbl cepun AKUM-4131 noaaepxmneatoT Habop komaHa SCPI ansa yaaneHHOro npasrieHus
no yepes nHtepdenc USB.

UHTepdeitc USB, ans noagkntoveHms BHewHero USB Flash aucka.

N’He3no0 ana MexaHn4yeckou 6J10KMpoBKu npubopa.

[aHHoe rHe3no nossonseT 3abnokMpoBaTb MHCTPYMEHT ANsS (PUKCMPOBAHHOMO MecTa C MOMOLLbHO
3aMka 6e3onacHoCcTU (3aMOK npuobpeTaeTcsa OTAENbHO) Yepe3 OTBepCTMeE 3aMKa.

Pa3beM noagksitoueHnsa ceTteBoro kabens.

PasbeM ana nogknoyeHms ceTeBoro kabens NnuTaHMsa HaxoauTCs Ha GOKOBON naHenu.

TpeboBaHna ceTeBOro nNuTaHusa Ans ocuunnorpados cepumn AKUM-4131: ot 100 go 240 B (npwm
yacToTe nuTarowen cetmn ot 45 go 65 'y), or 100 go 120 B (npu yactote nuTarowen cetn ot 360
0o 440 ly). PekoMeHayeTCcs MCNoONb30BaTh WHYP NUTaHWUSA, MOCTaBASEMbIA C akceccyapamMu Ans
NOAK/IIOYEHMSI MHCTPYMEHTa K CEeTU nepeMeHHoro Toka. [locne noaKAl4YeHMs LWHypa MUTaHus
HeobxoaMMo HaxaTb KHonky BKJ1/BbIKJ1 Ha nepeaHen naHenu ans BkauyeHUsa npubopa.
[loNycCKOBbIA KOHTPOJ/1b UJ1N BbIXOA CUHXPOHMU3aLUMN.

HaHHbin BNC BbIX0o4 NO3BOASET BblAaBaTb MMNY/bCbl B peXnMe AOMYCKOBOrO KOHTPOMS MM BbIXOA
CurHana sanycka.
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6.3 OnucaHue KHOMOK Ha nNnepeaHeN NaHenm

A

BHuMmaHne! B paHHOM pa3gene npuMBOAUTCS OMMUCaHWe rnepegHer maHenu gna 2-x v 4-x

KaHanbHbIX MoauMduKkauuii. Ons oTanumsa, noa KapTUHKaM C obwmmm BMAOM 6n10Ka ynpaBneHUs ykasaHa
NPUHAANEXHOCTb K 2-X WM 4-X KaHanbHOW Moandwukaumn. Mogenn AKUM-4131/1 v AKUN-4131/2 - 2
aHanoroBbIX kKaHana, AKNM-4131/1A n AKUM-4131/2A - 4 aHanoroBbIX KaHana.

6.3.1 OpraHbl ynpaB/ieHUsl TOPU30HTa/IbHOW pa3BepTKOM

2 KaHana 4 kaHana

- KHOMKa 6bICTPOro NepekalyYeHns B pexnm camonmcua.
PexxuM camonucua [AOCTyneH Ans  chneaywwmx  AvManasoHoB
pa3sepTku: 50 mc/gen - 50 c/gen.

4 - KHOMKa BKJ/IIOYEHUS WU BbIKOYEHUS PYHKUMM ONUCKaA.
[aHHas dyHKUMA nO3BONSET WUCKaTb CO6bITUA, MO YC/IOBUAM
3aZlaHbiM MoJIb30BaTENEM, pe3y/ibTaTbl 0TO6pPaXaktTcd C CUMMBOJIOM

6enoro TpeyrosibHuKa.
< >
B

Position © - KHoOMKa W perynstop. BpauweHue perynaTtopa
NPOM3BOAUT K CMELWEHUD JIMHUM pasBepTKU B TOPU30OHTaSIbHOM
HanpaBneHun (M3MEeHeHUe BPEMEHHOW 3a4epXXKU MO OTHOLEHU K
LEHTpasibHON TOPU30OHTaNbHOW NMHMK). NS YCTAaHOBKWM HYJIEBOrO
3HaUYeHUs 3a4epXKKU HaxaTb Ha perynstop.

o S—0He

S-nS : (Bpemsa/OeneHne)— perynsatop M KHOMKA YCTAaHOBKM
BPEMEHM pa3BepTku. BpalleHne perynsitopa W3MeHSIET 3HadeHue
KoadduumeHTa pasBepTku. HaxaTue Ha perynatop Npou3BOAUT K
NnepekstoYeHNI0 B peXuMma BblAeNleHUs OKHa Aas  pacTaXKu
(Zoom/OkHO). PacTsxka OoCyLlecTBnAsieTCss B 3KpaHHOM MeHt. Ecnu
3HayeHne kKoadduumneHta pasBepTkM 6bIJI0 U3MEHEHO rnocne
oCTaHoBKM cbopa uHbOpMaumu, A9 BO3BpalleHMs K UCXO4HOMY
3HAYeHUI0 HaXkaTb Ha perynsaTop «Bpemsa/nenenne».

6.3.2 OpraHbl ynpaBJjieHUs1 BEepTUKaJIbHOW pa3BepTKOMN

2 KaHana
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-J KaHan 1 v KaHan 2 - kHonka v nHamkatop. OAHOKpaTHoe
HaXxaTne Ha KHOMKY TMpOU3BOAUT BKIIIOYEHME WN BbIKIIOYEHUE
BblbpaHHOro KkaHana. [lpu BKAOYEHUM KaHana OAHOBPEMEHHO
MPOUCXoANT NepekKItoYeHNEe 3KPaHHOIro MeHto Ha BbiGpaHHbIA KaHas.
CmeweHne - KHoNka W perynatop. BpaweHne perynartopa
NMpouU3BOAUT CMELLeHMe JNIMHU pa3BepTKM BblIBpaHHOro KaHana B
BEpPTUKANbHOM HanpasneHuu. HaxkaTue Ha perynatop npousBoAUT
YCTaHOBKY CMeleHUss B HyfieBoe 3HayeHue (NMHUSA pa3BepTKu
yCTaHaB/IMBaeTCs B LEHTP 3KpaHa).

.

BepTukanoHoe CMmeweHnune/Position L g - KHOMKa u
perynatop. BpalweHune perynstopa Mpou3BOAUT CMELWEHUE JINHU
pa3BepTKM BbIOpaHHOro KaHajla B BEPTUKaNbHOM HanpaB/iIEHUM.
Ha)xaTue Ha perynsaTtop nNpou3BOAWT YCTAaHOBKY CMELLEHUS B HYNEBOe

3HauyeHne (IMHUS pa3BEPTKU YCTaHaBIMBAETCA B LEHTP 3KpaHa).



V-mV (BonbT/pen)— perynatop M KHOMKA YCTaHOBKM
KoadduuneHTa OTKIOHeHMS BbibpaHHOro KaHana. BpaweHue
perynatopa W3MeHsieT 3HauyeHue KoadduumeHTa OTKIIOHEeHUS
«rpy60>». Mpn HaxaTum Ha perynatop, ocunnnorpad nepekntovaercs
B pEXVMM U3MEHEeHUs 3HadyeHus KoapduumeHTa OTKIIOHEHUS
«MnaBHO». 3HayeHne BbIGpPaAHHOro pexuma «rpybo» mam «nnaBHoO»
oTOb6pa)kaeTcs TONbKO B 3KpPaHHOM MeHk. [na Bo3Bpata B pexuMm
«rpy60>» HaxxaTb Ha perynsatop ewe pas.

KHOMKa BKJIIOYEHUSA-BbIK/TIOYEHNS pexuma
MaTeMaTnyeckmx yHKUWiA. MNoanepXXmBatoTcs onepaunn: CrioXeHue,
BbluMTaHME, YMHOXeHue, penerHue, bBMNd, anddepeHunpoBaHmne
(npousBogHas), MHTErpnpoBaHMe, KOPeHb KBaApPaTHbIN.

- KHOMKa aKTunBauun MEHK OMOPHOINro CurHana Ansd BblBOAA Ha 3KpaH WKW yAaleHUsA
OMOpHbIX ocuwunnorpamM. OMNOpHble OCUMANOrpaMMbl — 3TO COXPaHEHHble B MaMATU OCUMNIOrpaMMbl,
KOTOpblE MOryT 6bITb BblBEAEHbI Ha 3KpaH onepatopoM. DYHKUMA WCMONAb30BaHWA OMOPHOro curHana
AOCTYMNHa nocsie CoXpaHeHn4 Bbl6paHHOM ocumnnorpamMmbl B SHEProHe3aBMCUMYIO NaMATb.

- KHOMKa JocTyna K QYHKUMOHANbHOMY MeHIo UuudpoBbiXx KaHanos (onuus Ans
ocynnnorpacgpos AKNUIM-4131/1A n AKUIT-4131/2A).

6.3.3 OpraHbl ynpas/jieHUss CUHXpOHU3aumen

S
L@f MEeHI0 CMHXPOHM3aLUNKM — KHOMKa U MHANKATOP BK/IKOYEHUS
WIN BbIKJIOYEHUS MEHI0 YyMpaB/ieHUs pexnuMaMmm CUHXPOHU3ALUU.
Ha)xaTue Ha KHOMKY BbIBOAWUT MEHIO, NMOBTOPHOE HaXaTue Ha KHOMKY
ybupaeTt MeHto.

R
Auto

L 4 KHonka Auto - Ha)aTb ans BKJTIOUYEHUSA

aBTokosiebaTeNnbHOro peXxmnma 3anycka pasBepTKu.

. G e

Normal
S KHonka Normal - HaxaTb Ans BK/AOYEHMS XAYLIEro

pexuma 3anycka pa3BepTKu.
iy

.. KHonka Single - HaxaTb AN9 BK/OYEHUS pexuMma
OAHOKPATHOro 3arycka pa3BepTKu.

2Kaana 4 kaHana

Level \ 50 - KHonka u perynartop. BpaweHune peryndaTtopa
npon3BOoAUT U3MEHEeHUe YpOoBHA 3anycka. HaxaTtue Ha peryndarop
NMpoM3BOAUT aBTOMATUYECKYI0 YCTaHOBKY YPOBHS CUMHXPOHM3aUMW Ha
LeHTp curHana.
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6.3.4

Run

Stop

OpraHbl ynpaBJjieHMe 3anyCKOM pa3BepTKHU

~ Auto
Setup
Auto Setup - KHOMKa aBTOMAaTUYECKOro MOWMCKA CUrHana U YCTaHOBKM

OnTNMaJsibHOro pasmepa M306pa)KeHMF| Ha 3KpaHe.

—

Run
Stop

W

KHonka Run/Stop - HaxatTme Ha KHOMKY MNpuBOAMT K 3anycky Wnu
oCTaHoBKe npouecca cbopa MHDOpMauum o BXOAHOM curHane. lMpu akTuBM3aumm
pexuma cbopa MHGOpMauMnm Ha agucnnee ocuwmnnorpada npUCYyTCTBYET Haanuchb
«Myck» (KHoOMKa »entoro useta). [lpuM ocTaHOBKe Haanucb «Crton» (KHOMKa
KpacHoro uBeTta). Ecnmn ocumnnorpad ocrtaHoBneH, TO caeaywwmnn cb6op nHdopmaumnm
0 BXOAHOM CUrHasie HauyHeTCs TOSIbKO MpU CleayoweM 3anycke IMHUN pa3sBepTKy.

6.3.5 YHuBepcanbHbi¥ perynatop Apkoctb/YcTaHOBKa
1. PerynunpoBka SApKOCTMH.
Mpu OTCYTCTBUM BCMN/bIBAOWMUX MEHIO, BpalleHne perynaropa ocCylwecTBnaseT
perysMpoBKy SIpKOCTWM JIMHMK pa3BepTKU. SApKOCTb Nyda oTobpaxaerca Ha XKW B

npoueHTax oT MakKCuMasibHOro 3Ha4yeHums (100% - 0%).
2. Bbi60op nogMeH10.

Mpn HanuMuuum BCMJbIBAOLWMX MeEHI, BpalleHue peryasTopa ocyuwecTsnsieT Bblbop
3Ha4YeHUN N3 BCMJbIBAKOLWEro MEHID, Ha)kaTe Ha KHOMKY OCYLLeCTBASET Bbl6Op 3a4aHHOMo
3Ha4yeHus. Ecnm npyn HannM4Mm BCNJIbIBAlOLWLErO MEHHO Bbi6paTb COOTBETCTBYOWMI MYHKT, HO
He HaXxaTb perynsitop, To yepe3 5..10 cekyHA npou3onaeT aBToBbiI6Op NapamMmeTpa.

3. NaMmeHeHMe napaMeTpoB.

BpaweHune peryn
3HayeHund. [loBopoT

aTopa, nocne Bbibopa Kakoro nnb6o napameTpa B MEHIO, NPUBEAET K U3MEHEHUIO €ro
Mo 4acoBOW CTPeNikKn YBENYMBAET 3HayeHuMe, MOBOPOT MPOTUB 4YacOBOW CTPesNKu

YMEHbLUAET 3HayeHue. TakK Xe perynatop MOXHO MCNOSb30BaTb AN U3MEHeHUs MacwTaba M cMmeweHuns

OMOPHbIX N MaTeMaTu
4. Bbi6op cdaiin
Mocne Bxoaa B @

YeCKMX OCLUMIIOrpaMM.
a, Nankn Uan BBOA UMEHM.
alnoBylo CUCTEMY, HAaNpUMep ANs 3anucy CUrHana, BpalleHue perynsatopa no3BosseT

BblibpaTb nanky wnu cdann. Npu BBOAE MMEHWN NanNKnM Unun daiina, NoBOPOT peryastopa Nno3BonsieT BbibpaTb

HYAHbIM CUMBOJI, HaXx

6.3.6

aTue perynsatopa NnoATBepXAaeT cAenaHHbIn BbI6oOp.

KHOMNKWN MEHI0 OCHOBHbIX (PYHKLIUMA

curcors [ cone |l 25 ' EErEDN ) e
/ History | :
LMeasureJ g( Sg'ee:;s)g( Utility] u(Measurej l(_!g?r:'i:t ‘[ UtllltyJ (Decode
- Decode ;

_‘-.\
Cursors

BbIBOAUT MEHKO KYypCO

r =y
Display
Persist

2 KaHana 4 kaHana

KHOMKa WU MHAWKATOP BK/IOYEHUS MEHIO yrnpaBieHUst KypcopamMm HaxxaTue Ha KHoMKy
poB, MOBTOPHOE Ha)xaThe Ha KHOMKY ybupaeT MeHI0 KypCOpoB.

— KHOMKa M MHAMKATOpP BK/OYEHUS U BbIKJIIOYEHUS MEHIO YNpPaB/IEHUS peXnUMaMy 3KpaHa
(pexxnMbl oTobpaxeHus, LBeTonepeaava, NocnecBeyeHne, TUn ceTkm n np.). HaxaTtve Ha KHOMKY BbiBOAUT
MEHI0, MOBTOPHOE Ha)xaTuWe Ha KHOMKY ybupaeT MeHIo.

—
Utility
\a :

AO0NYyCKOBbI " KOHTpPOnN

KHOMKa U MHAUKATOp BKJIOYEHUNA MEHK YTUNUT (I'Ie‘-IaTb, TaVIMep, A3bIK, KaJ'IVI6pOBKa,
bW np). HaxaTune Ha KHOMNKY BbIBOAUT MEHI0 YTUNUT, NOBTOPHOE HaXXaTue Ha KHOMKY

y6UpaeT MEeHI0 YTUNUT.
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Clear
| Sweeps .
— : ropsiyass KHonka cbpoca. lNpu BKAOYEHHON (QYHKUMM CTAaTUCTMKKM, KHonka C6poc
NMO3BOISIET OUYMUCTUTb AAHHbIE N BbINO/HUTb NOBTOPHbIN 3anNyCK HAaKOM/IeHUS CTaTUCTUKK. Mpu BKIHOYEHHOM
pexunme lNocnecBedyeHus, kHonka C6poc BbINOAHAET OUNCTKY MOC/IECBEUYEHUS.
~ .,
History
— KHOMKW N MHAMKATOP nepexofa B pexuM npeabictopun. Ocuunnorpad nO3BONSET
3anucatb Ao 80000 ocuwmnnorpaMMm. B pexumm cerMeHTUMpOBaHHOW MaMsATM MakKCMMasbHO MOXHO 3anucaTb
no 80000 cermeHTOB.
= =N
Measure
— KHOMKAa W MHAMKATOp BKJIIOUEHMS W BbIK/JKOYEHUS MEHI0 U3MepeHun. HaxxaTue Ha
KHOMKY BbIBOAUT MEHIO W3MepeHun (rpynna napaMeTpoB, BCE MNapaMeTpbl, CTaTUCTMKA), MOBTOPHOE
Ha)XaTue Ha KHOMKY ybupaeTr MeHl0 N3MeEpPEHUN.
- =

Acquire
~ - KHOMKa M WHAMKATOp BKJIIOYEHUS MeHlo ynpaBneHuss cbopoMm mHdbopmauum (anvHa
namsTu, Bwp, WHTEpPNoNsiLMn, cerMeHTMpoBaHHas pa3BepTka). HaxaTue Ha KHOMKY BbIBOAMT MeHK cbopa
MHOpPMaUnnM, NOBTOPHOE Ha)aTue Ha KHOMKY ybupaeTt meHo cbopa nHdbopmaumu.
— ——

Save

k‘Reca” KHOMNKa U MHAWKATOPp BKJIIOYEHUA MEHK0 ynpaBJieHUNA 3anucblo \BOCFIpOVI3Be£l,eHMeM

npodunen n ocunnnorpamMM. HaxaTne Ha KHOMKY BbIBOAUT MEHIO, MOBTOPHOE Ha)xaTue Ha KHOMKy ybupaeT
MEHI0.

(HacTpolikn no yMoA4aHuMI0) — KHOMKa Bbl30BA Ha4aslbHbIX YCTaHOBOK.

—

Decode
- KHOMKa BKJTHOYEHUS-BbIKJTIOUEHUS pexunma OEeKOANPOBaHMS OaHHbIX
nocnepoBaTenbHbiX npotokonos I12C, SPI, UART/RS232, CAN, LIN.

Navigate |
= KHOMKa BKAKYeHnda W1 BbIKJIKOYEHUA CIJYHKLWIVI HaBurauuun. (DYHKLI,VIFI HaBurauunum

OOCTyNMHa B 4-X KaHaJjlbHbIX MoAensix, MnoAAEepXMBAKOTCS TpW TUMa HaBurauuMm: MO BPEMEHMU, MO
HaWAeHHOMY CO06MTUIO, MO NCTOPUMN.

6.4 BcTpoeHHas cnpaBka (Momouwb)

Ocuwunnorpad cepun AKUM-4131 coaepXuUT BCTPOEHHYK CUCTEMY KOHTEKCTHO-CNpaBOYHOWM
nHpopmaumm (Help). lMonb3oBaTenb MOXET NOAYyYUTb AOCTYN K crnpaBke B toboe Bpems paboTbl C
npnbopoMm.

Ons nonyyeHus cnpaBo4YHOM MHMOpMauMM HeobxoaMMo 3axkaTb 0Oy KHOMKY ocumnnorpada Ha 2
CekyHAbl. Ha »3KkpaHe o0T06pasuTCa KOHTEKCTHas CcrnpaBka MO HaxXaTol KHOMKe, OfnucaHue ee
dYHKUMOHaNbHbIX BO3MOXHOCTeN. Ecnn paHHas onepauus 6biia npousBedeHa C OAHOM M3 KHOMOK
ynpaBieHns MeHlo, TO Ha aKkpaH byaeT BbiBeaeHa uHdopMaumsa nNo BbIGpaHHOMY B AaHHbIA MOMEHT MYHKTY
MEH!0.
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M 100ps

Edge
_+_ C

L 0.00mVy

DC 1M

High-Z

Edge
5 4

L 0.00mv

Puc. 6-6 OkHOo ocuunnorpadga cepun AKUM-4131
JloroTun npousBoauTesns.
AKUIM (™) ToproBasi MapKka, 3apermcTtpMpoBaHHas yCTaHOBIEHHbIM MOPSAKOM 1 npuHagnexawas AO
"MpnCT".
MeTka kaHana.
PaznnyHble KaHanbl M COOTBETCTBYIOLWME MM OCUMANIOrPaMMbl MAapKUPYIOTCS MeTKaMu PpasHoro
uBeTa.
MHankaTop oTo6parkeHnA COCTOAHUS CXE€Mbl CUHXPOHU3aLUMN.
BapuaHTbl cocTtosiHmi: Ready (rotoBHOCTb K 3anycky), Auto (aBTokonebatenbHbin pexum), Stop
(octaHoB pa3BepTkun), Arm (aBapus), Trig'd (TakTupoBaHue pa3BepTKN).
3HauvyeHune ko3 dhuLuMeHTa pa3BepTKM.
YKa3sbiBaeT LUeHYy JeneHus no ropusoHTanu (Bpems/OEN). Ona u3MeHeHusa koadduumeHTa
pa3BepTkM Heo6XO0AMMO WCMNO/b30BaTb pPErynsaTop C-HC. B0O3MOXHbIA Ananas3oH yCTaHOBKM
3HayeHun: ot 2,0 HC go 50 c.
3HauyeHMe 3aAepiKKMU 3anycka pa3BepTKM.
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MoNspHOCTb BENMYMHBI 3a[epXKW onpeaenser MOMEHT 3anycka pasBepTku. [lonoxuTenbHoe
3HayeHWe COOTBETCTBYET pexuMy npeasanycka pas3BepTKu, oTpuuaTeNlbHOe 3HAYeHUe — pexunMmy
nocsiesanycka.

MeTka TOUYKM 3anycKa pa3sBepTKM.

YKa3blBaeT NoJI0OXKEeHMEe TOYKM 3arycka Ha ocuuminorpamme.

UHankaTop yacToTOMEepa aKTUBHOIoO KaHana.

ABTOMaTU4YeCcKoe U3MepeHne 4acToTbl MO KaHany-nCTOYHMUKY CUrHana CUMHXpoOHU3aLUnn.

MapameTpbl c60pa nHpopmauunm.

OTo6paxaloTcs TeKylune 3HAYeHUs 4acToTbl AUCKpeTM3auunm (Sa) n OJnHblI UCNOSb3YEMON NaMATU
(Curr). O6beM MakCUMManbHO AOCTYMHOM MAaMATM Ha KaHan 3ajaeTcs 4vepe3 MeHo C6op UHGD -
Bbi6op namatu. [lpn o6beanHeHMM KaHanoB o06bEM AOCTYMHOWM NaMAaATU  yABauMBaeTCs.
MakcuManbHass 4acTtota auckpeTtusaumm npubopa 1 Ty Ha kaHan (2 Ty npu obbeanHeHun
kaHanos). MNpn M3aMeHeHUn 3Ha4YeHns koad. passepTkn (K pasB.), 3HadeHna napameTpoB Sa u Curr
NU3MEHSOTCA B COOTBETCTBMU C COOTHOLLIEHNEM:

F anckp. = V namsatn / K paszB.*14,

rae 14 — 4ncno KAeToK CETKM 3KpaHa rno ropm3oHTanu.

MapaMeTpbl cXeMbl CUHXPOHU3aLIUMN,

LiBeT napaMeTpoB COOTBETCTBYET LUBETYy KaHasa-UCTOYHMKA CUrHasma CUHXPOHU3aLUmu.

SRR - HaMKaTOp BMA@ CMHXPOHM3ALMKU (Ha PUCYHKE — MO BPOHTY);
- UIHANKATOP MCTOYHMKA CMHXpPOCUIHana (Ha pUcyHke — oT KaHana 1);

- WHAMKATOp 3anyckaluwero nepenaga CUMHXpoumnynbca (Ha pUCYHKe — MO HapacTalwemy

bpoHTY);
- MHAWKATOP BuAa CBSA3N MO BXOAY CXEMbl CMHXPOHM3auUMM (Ha PUCYHKE — MO MOCTOSIHHOMY

TOKY, OTKpbITbI BXOA);
m - MIHAMKATOP TeKYyLLero 3Ha4eH1s ypoBHS 3anyCcka CXeMbl CUHXPOHM3aLUUN.

10.MapamMeTpbl aKTUBHOI0 KaHana.

OTo6paxaloTcs LBETOM COOTBETCTBYIOLLEro KaHarna.

- MHAUKaTOp KoaddumumnmeHTa geneHns BXogHoro atreHwatopa (1X, 5X, 10X, 50X, 100X, 500X,
1000X);
- UHAMKATOp BMAaa CBA3KM no Bxoay kKaHana (DC/oTkpbiThin BXxoa, AC/3akpbiTein BXoa, GND/BxoAa
3a3EMJIEH);

200 Vic MHANKATOp 3HayeHuss koadduumeHTa ycuneHums. [Ona uaMeHeHus KoaddpuumeHTa

OTK/TOHEHMSA HEO6XOAMMO UCMONb30BaTb perynaTop B-mB.

11.MeTka ypOBHSA 3anycKa pa3BepTKM.

MonoXeHne MeTKM COOTBETCTBYET 3HAUYEHUIO YpPOBHS 3anycka. [vana3oH nepeMelieHnss MeTku =
4,5 peneHnss OTHOCUTENbHO LEHTPasibHOW TFOPWU3OHTaNIbHOW NMHMKU. LIBET METKM COOTBETCTBYET
LBETY KaHa/a-uCToOYHMKA CUrHana CUHXpOHU3aL MK,

12.Hpaunkarop AY ycTrpoicTBa.

NHankaTop TMna yCcTponcTea, noakntyaemoro Kk nHrepdency USB Device Ha 3agHer naHenu. Twvn
yCTpoWcTBa 3agaeTcs Yepe3 MeHio YTunutbl — I0 Set — USB Device:

- USBTMC (BHewHee ynpaBfeHue);
- MHAMKATOp noakntyeHHoro USB auncka;

- MHAUKaTop akTmBHOro LAN noaknoveHus, Eﬂ - LAN nogknto4yeHne He akKTUBHO.

Ll - nHamkaTtop aktusHoro WiFi mogkntoveHus, - WIiFi nogknioo4yeHne He akTMBHO (onums
TOonbko Ana moaenen AKMM-4131/1A, AKNM-4131/2A.

13.MeHI0 aKTUBHOIMO peXXKMMa HAaCTPOMKM U ynpaBJieHUS.

Ons nepexona no aepeBy MeH0 BHU3, HaXaTb KHOMKY MoJ COOTBETCTBYIOLIEN onunen.
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7 NoAroToBKA OCUUNNOINPA®A K PABOTE

7.1 O6uwme yka3aHua No 3KCnJlyatauum

Mpn Hebonbwnx konebaHmAax Temnepatyp B CKNAACKMX M paboumx nomewleHmax, NoslyyYeHHble Co
cknaga npubopbl He06X0ANMMO BblAepXaTb HE MeHee ABYX 4YacOB B HOpMasibHbIX YC/I0BMSAX B YMaKoOBKeE.

Mpu nonyyeHun ocumnnorpada npoBepbTe KOMMNAEKTHOCTb Npubopa B cooTBeTcTBMM C TO.

MOBTOPHYIO YNakoBKY NpoM3BOAUTE NMpu nepeso3ke npmbopa B npeaenax NpeanpumsaTusa N BHE ero.

MNepen ynakoBKOW B yKaAo4HYH KOpobKy npoBepbTe KOMMIEKTHOCTb B COOTBETCTBUM ¢ TO, npmnbop
n 3N npoTpuTe OT MNblM, 3aBEPHUTE BO Baroycromumeyto 6ymary unm naket. [locne 3toro npmbop
ynaKynTe B YKJIaA0O4YHYO KOPObOKY.

7.2 PacnakoBka ocuunnorpada
Ocunmnnorpad oTnpaBfsieTcs MNoTpebuTento 3aBOAOM MOCAE TOro, Kak MOSIHOCTbIO OCMOTPEH W
npoBepeH. locne ero Mnosy4YeHUss HEMEANEHHO pachnakyhTe W ocMOoTpuTe ocuunnorpad Ha npeaMmer
NoBpeXaeHUn, KoTopblie MOMN MPOU30ATU BO BPEMS TPaHCMoOpTUPOBaHUA. Ecnin obHapykeHa Kakas-mnb6o
HEeMUCnpaBHOCTb, HEMEAJ/IEHHO NMOCTaBbTE B M3BECTHOCTb AWSiepa.

7.3 YcTtaHoBKa npubopa Ha paboueM mecTte

MpoTpute npubop uUMCTON Ccyxonm candeTkoi nepen yCTaHOBKOW ero Ha pabouyee mecto. [nsa
yaoobcTtBa yctaHOBKM npubopa Ha paboyeM cTone CHM3y, Yy 3agHen CTEHKM KOpnyca, MMEKTCS HOXKM,
no3BonsoWmMe NoAHMMATbL NpMBOpP MO BbICOTE Ha ABa NOJSOXeHus. ONns yCcTaHOBKM Kopnyca npubopa B
HY>XHOE MOJIOXXEHNE B CNIOXKEHHOM MOMTOXEHMN HOXEK OTOMHUTE MX B CTOPOHY 3a4HeN naHenu.

Mpnbop paccumTaH Ha MPUHYAUTENIbHOE OXJaXAeHMe BEeHTUISTOPOM 4epe3 BeHTUNSUMOHHbIE
oTBepcTmnsl. Heobxoammo obecneuntb 6ecnpensATCTBEHHbIA MNPUTOK BO34yXa 4Yepe3 BEHTUISUMOHHbIE
OTBEPCTMS Ha 3agHen u 60okoBbiX NaHensx LU30. Ona 3Toro 3asop Mexay CTEHKOM M KOprnycom npubopa no
BCEMY nepuMeTpy Ao/KeH 6biTb He MeHee 10 cM. He 3acnoHanTe BEHTUNALUMOHHbIE OTBepCcTMs no 6okaM u
Ha 3aaHen nanenwun L30.

He ponyckanTte nonagaHus MHOPOAHbLIX NpeaMeToB BHYTPb LI30 uepe3 BEHTUNSILUMOHHbIE OTBEPCTUS
nT.M.

7.4 TMopaknoyeHue K NUuTatollen cetu

Mpubop cHab)xeH KOMMAEKTOM nuTakwero Kabensi, B KOTOPbIM BXOAWUT JINTOM TPOMHOWM LITEKEp C
(DUKCUPOBAHHbLIM MOSIOXXEHWEM KOHTAKTOB M CTaHAapTHbIM pasbeMm IEC320 (tun C13) ana noaknawyeHus
CeTeBOro HanpsHXXeHus 1 3aWMTHOro 3a3eMseHns. BXogHo pa3beM NUTaHMSA NepeMeHHOro Toka pasMeLleH
HenocpeaCTBEHHO Ha kopnyce npubopa. B uensax 3awmTbl OT MOPa)XXeHUs TOKOM, LTeKep NMUTaHUs AO/IKEH
6bITb NOAK/IOYEH K PO3eTKe, MMEeIoLEeN 3a3eMIAIWMNIA KOHTaKT.

PasmeweHre LI30 pomxHo obecneudmBaTb 6ecrnpensTCTBEHHbIM AOCTYN K po3eTke nuTaHusa. Ons
nonHoro obectoumsaHmsa LL30 Heo6X0AMMO BbIHYTb LUTEKEP MUTAHUS U3 PO3ETKMU.

BHewHne BbIBOAbI pa3zbeMoB nepegHen naHenn (KAH 1, KAH 2 v BHEW CUHXP / CH1, CH2 n EXT
TRIG) KOHTaKTUPYIOT C Wwaccm npubopa n, cnegosaTesib, SBAAKOTCA 3a3eMIEHHbIMW.

7.5 YcnoBusa 3Kcnayatauumm
MNMpepenbHbI Anana3oH paboumx TemnepaTtyp Ansa 3toro npubopa - ot +10° C go 40° C . PaboTta c
npubopoM BHe 3TUX NpeaesioB MOXET NPUBECTU K BbIXOAY U3 CTpos. He ncnonb3dyinte npubop B MecTax, rae
CYLLEeCTBYET CU/IbHOE MAarHUTHOE WM 3NeKTpuyeckoe none. Takne nonsg Moryt HapywuTb AOCTOBEPHOCTb
N3MepeHui.

7.6 TlMpepenbHble BXOAHbIE HaMNMpsiXXeHUA
Mpn BXxogHoM conpoTtmeieHun 1 MOM He nogasaTb HanpsxeHus Bbiwe 600 B ¢ genutenem 1:10.
MPEOOCTEPEXEHME. He npeBblllante  MakKCUMasbHble  BXOAHblE  HaMpsXeHus.
MakcuManbHble BXOAHbIE HAaNPsXXeHUsS A0XKHbI UMETb YacToThl He 6onee 1 kIu.

Mpu cornacoBaHHOM BXOAHOM conpoTuBneHun 50 OM He nogaBavTe Hanpsi>kKeHUs Bbille
5 Bcks.

7.7 BkniodyeHue npubopa
Bknountbe nutaHme npunbopa v nogoXaaTb NOSIBSIEHUS Ha 3KpaHe 3acTaBkK, B TedeHume 10 cekyHA
ocumnnorpad aBToMaTUYECKN nepenjeT B pexuMm oTobpaxeHums ocumnnorpamm. Haxatb kHonky Default
Setup ans Bbibopa HavanbHbIX YCTaHOBOK.

7.8 Onpo6oBaHue ocuunnorpada
MoaknounTb NpobHMK K pasbeMy KaHana 1 ocumnnorpada W yCTaHOBUTbL MepekntoyaTenb Ha
npobHunke B nonoxeHue 10X. 9 3TOro COBMECTUTb MONOXeEHMe BbICTyrnoB Ha pasbeme BNC KAH 1/CH 1
ocumnnorpada ¢ nasamMm kabenbHoro pasbeMa npobHMKa, BCTaBUTb pasbeM MpobHMKA B pasbem
ocumnnorpada un noBepHYTb 3aMOK pasbemMa npobHWKa BMpasBo A0 wWenyka. [MoAKAIUYNTb KOHTaKT
3a3eM/IeHMs N HAKOHEeYHUK NpobHMKa K COOTBETCTBYHOLWNMM KOHTaKTaM Bbixoga KannbpaTtop.
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HaxaTtb kHonky AUTO SETUP Ha nepegHel naHenn. Yepes HECKONbKO CEKYHA Ha 3KpaHe AO0JIKeH

oTobpasutcs MeaHap (okono 1klMy 3Bnuk-nuk). NoBTOpUTH Npoueaypy Ans KaHana 2.
M200ps D Ops

Puc. 7-1 Onpo6oBaHue ocumnnorpadcga

7.9 KomneHcauusi npo6bHukKoB

BbINOMHUTL KOMNEeHcauuno NpobHMKa AN COOTBETCTBUS €ro eMKOCTU MapaMeTpaM BXOAHOro KaHana.
STy npoueaypy HY>XHO MNPOBOAUTb BCAKWMWA pa3 Mpu NepBOM MOAKIYEHMU NpobHMKa K Nto6OMy BXOAHOMY
KaHany.

MoakntounTe NpobHMK K pasbeMmy KaHana 1 ocumnnorpacda M yCTaHOBUTb MnepekntodaTtesnb Ha
npobHmke B nosoxenne 10X. Ecnu Bbl UCMONb3yeTe HacaAKy KPHOYOK HakKoHedYHWKa npobHuka, ybeantech
B HAAEXHOCTU KOHTaKTa WM MJIOTHOCTM €ro nocagku. MoAaKA4YUTb KOHTAKT 3a3eM/ieHMs M HaKOHEeYHWUK
npobHMKa K COOTBETCTBYIOLWMM KOHTakTaM Bbixogna Kanubpatop (Cal). HaxaTtb kHonky ABTO YCT Ha
nepeaHen naHenu. Yepes HeECKONIbKO CEKYHA Ha 3KpaHe fo/keH oTobpasutca meaHap (okono 1kMy 3Bnuk-
nuK).

Puc. 7-2 Bboixoa kanub6partopa: cnesa (AKNUMN-4131/1 n AKUN-4131/2), cnpasa (AKUMN-
4131 /1A n AKUIN-4131/2A)

G)opMa CuUrHana AgoJ1’KHa COOTBETCTBOBATb NpMBeAEHHbBIM HUXE PUCYHKaM.

I l | I nepekoMneHcaums
- J

HEeAOKOMNEHCaUus

HOpMaJZibHada KoOMNeHCauuns

Puc. 7-3 ®opMbl CUrHaANOB: HEAOKOMMNEHCALMA NepeKoOMNeHcauua U HopMmaJsibHas
KoMneHcauunsa

Mpwn Heob6xoanmMocTy, ncnosb3ys HeMeTanIn4yeckumn MHCTPYMEHT, BpalWeHMEM NoACTPOEYHOIo

KoHAeHcaTopa npobHmka p[obutbca Haubonee npaBuNbHONO WK306paxeHMs MeaHApa Ha 3KpaHe
ocumnnorpada.
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8 OPrAHbI YINIPABJIEHUA KAHAJIA BEPTUKAJIbHOIO OTKJIOHEHUA

8.1 BknrouyeHue KaHana
BepTukanbHas perynvpoBka sBASETCS OAHOKAHaNbHOM, TO €CTb KaXAblli M3 KaHanoB uMeeT
He3aBUCUMble OpraHbl yrpaBnaeHus.

Ons otobpaxeHus Ha aKkpaHe ocuunnorpammel ¢ Bxoga KaHana 1 Heobxogmnmo:

1. NoagkntounTb ocumnnorpadpuyecknii npobHUk nnm kabeno BNC k aHanorosomy Bxoay KAH 1;

2. HaxaTtb kHonky 1 Ha nepeaHen naHenn ocuwnnnorpada.

3. KHonka KkaHana Ao/mkHa MNOACBETMTCS, Ha 3KpaHe ocuunnorpada otobpasmTtcs curHana ¢
KaHana 1.

Mpn akTuBauMnm KaHana Ha 3KpaHe ocumnnorpada oTtobpaxkaeTcs @YHKUMOHANbHOE MEHH
AKTMBHOIO KaHasa, B HMXXHEN 4acTu dKpaHa, B MpaBOM 4YacCTW 3KpaHa MKOHKa C TeKyLWMWMW nMapaMmeTpamu
KaHana.

Mocne BK/OYEHUSI KaHana MNONb30BaTeb MOXET  BbIMNOJHUTb  HACTPOMKW  pas3BePTKM,
Ko3(pdnuneHTa OTKIIOHEHUS N BbIBpaTb CXeMYy CMHXPOHM3auMKM A9 3axBaTa M ONTUMasbHOro oTobpaxeHus
BXOASLLEro curHana.

MpumMmeuaHune: [1na OTKAIOYEHMNA KaHana, NOBTOPHO HaXaTb KHOMKY KaHasa Ha nepep,Heﬁ naHenu.

8.2 M3meHeHMme Ko3(pPpLUMEeHTa OTKJIOHEHUS
N3MeHeHne Ko duLMEeHTa OTKIOHEHNS (BEPTUKANbHON YYBCTBUTE/IbBHOCTU) OCYLLECTBASETCA MNpu
noMmowmn perynatopa V-mV, Tekyllee 3HayeHue Kos3pdUUMEHTaA OTKNOHEeHUS oTobpa)kaeTcs Ha MKOHKe
napamMeTpoB aKTUMBHOIO KaHana.
Onga n3ameHeHusa KoadduuneHTa OTKIIOHEHNA HeObX0aMMO:
1. HaxaTb KHOMKY akTuBauun kaHana 1 wamn 2 Ha nepeagHen naHenu ocuunnorpada;
2. B oTkpbiBWwWEMCA (QYyHKUMOHANIbHOM MeHi BblbpaTb Adjust/PerynupoBka nns Bbibopa
pexunme Coarse/Ipy6oi nnm Fine/TOYHOM yCTaHOBKMU:
e B pexunme 'pybon ycTaHOBKM, U3MEHEHME KOIDDMUMEHTA OTKIOHEHUSA NPOUCXOAUT C
warom 1-2-5: 500 mkB/aen, 1 mB/nen, 2 uB/nen, 5 uB/nen, 10 mB/nen ...10 B/nen;
e B pexumme TOYHOM YCTAHOBKW, BbINOAHSET MJl@aBHOE MU3MeHeHune KoadduumeHTa
OTK/NOHEHMS. B AaHHOM pexwuMme MOXHO 3a4aTb TOYHOE 3HayeHwe, Hanpumep: 2
B/nen, 1.98 B/nen, 1.96 B/nen, 1.94 B/pen ...1 B/aen.
3. BpawaTtb perynatop V-mV ans yctaHOBKW He0bxoamMoro macwtaba nsobpaxeHus curHana.
B npaBoii yacTu akpaHa oTobpaxkaeTcsa MKOHKA C TEKYLLMMM NapaMeTpaMu KaHana, cpean KoTopbIX
KO3 PUUMEHT OTKIOHeHUsA. OTobpa)kaeMble 3HAYeHUss W3MEHSATCS BpalweHun perynatopa B-mB.
JnanasoH perynnpoekn KoaddunumeHTa HanpsaMyto CBsi3aH C YCTaHOB/IEHHbIM KoaddurumeHToM ocnabneHns
npobHMKa, NO yMOMYaHUIO 3HayeHne koadduumeHTa yctaHoBneHo 1X. [Mana3oH BO3MOXHbIX 3Ha4YeHui
KoaddunumeHTa oTkoHeHums: ot 500 mkc/pen go 1 B/gen.

MpunMmeuaHume: [na ObICTpOro nepekIloUYeHUs Mexay pexuMoMm [pyboin M TOUYHOM YCTaHOBKOM
HeobxoAMMO HaxaTb perynatop B-mB.

8.3 PerynupoBka cMelleHuUs

Perynatop POSITION no3BonsieT nepeMmellaTb OCUMANOrpamMMy CuUrHana no BepTUKanuW, M 3TO
nepeMeuweHne kanubposaHo. lMpu MoBOpOTe perynsdtopa 3HA4YeHMe HanpshXeHWs B TedeHWe KOPOTKOro
BpeMeHn oTobpa)kaeTca Ha aKpaHe, yKasbliBas, Kak Aasieko YpPOBEHb 3eM/IN CUrHasna HaxoauTCsa OT LeHTpa
3KpaHa. Mapkep ypOBHS 3eMIM Ha N1eBOW CTOPOHE 3KpaHa nepemelaeTtcs B COOTBETCTBUM C AENCTBUEM
perynatopa. [n19 Bo3BpaTa K HY/1IEBOMY CMELLEHUIO JIMHUM Pa3BEPTKU HaXaTb Ha PYy4Ky perynsaropa npu
3TOM MNOJIOXEHME OCUUNI0OrPaMMbl MTHOBEHHO BEPHETCS K HYJ/H0. DTOT PEXMM YCKOPEHHOro nepexksyvyeHns
0CobeHHO nosie3eH, Korga nosioXKeHue OCLMANOorpaMMbl HaxoouTCs Aanieko 3a 3KpaHoM, U Heobxoammo
HeMe/IeHHO BEPHYTb ero K LeHTpy aKpaHa.

B Tabnuue Huxe npumBeaeHa MHGOpPMaUKMSA O BO3MOXXHOM AMana3oHe BepTUKa/IbHOM0 CMeLleHUs B
3aBMCMMOCTM OT YCTAHOBJIEHHOro KO3 duLUMEHTa OTK/TIOHEHUS.

Koad. oTkNoHeHun BepTtukanbHoe cMeLleHue
500 mkB/nen ~ 100 mB/pen | £1 B

102 mB/pen ~ 1 B/pnen +10B

1,02 B/nen ~ 10 B/nen +100 B

500 mkB/nen ~ 100 mB/pen | £1 B
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8.4 Cesai3b KaHana no Bxoay

B mMeHto ocumnnorpada Bo3MOXeH BblI6Op 0AHOMO M3 Tpex COCTOSIHUM CBSA3M KaHan no exoay — AC,
DC v 3emns.

e AC - bfioKMpyeTCcs COCTaBASAOLWYH MOCTOAHHOIO TOKa BO BXOAHOM curHane. Ecnu Ha Bxopa
ocumnnorpada nocTtynaeT curHas C NOCTOSIHHOW COCTaBASAOLWEN, TO MCNOIb30BaHNE pexuMa
cBa3n AC No3BONISIET UCKJIKOUYUTD 3TY COCTaBISIOLWYIO U3 CMrHana.

e DC - lponyckatoTcs obe cocTaBnstowme 1 nocT. U NepeM. Toka BXOAHOro curHana.

e 3emna/GND - OTknoyaeT BXOAHOW CUrHan OT Bxoga ocuwiorpada m 3aMblKaeT BXxo4
ocumnnorpada Ha kopnyc npubopa.

Ons Bbibopa CBS3M KaHana HeobXOAMMO HaxaTb KHOMKY KaHana 1 unu 2, B OTKPbIBLUEMCS MEHHO
BbibpaTb Coupling/CBa3bBx. HaXaB COOTBETCTBYIOLWYIO KHOMKY YyMNpaB/ieHUs MEH. 3aTeM MOBEPHYTb
YHUBEpCasnbHbllA perynstop Ans Bbibopa TMna cBs3u KaHana. No ymondanuio BbibpaH Tvn DC.

Tak e ana Bblbopa CBA3XM BX0OAA MOXHO HaXwWMaTb KHOMKY  ynpaB/ieHUS  MEHK
Coupling/CBa3bBXx. 415 UMKINYHOIO NepeKItoYeHUS pexnma.

8.5 BbiI60op OrpaHnyYeHus Nos0Chbl NPONyCKaHNA

Bk/tOUYeHMe OrpaHuM4yeHMs MnoJsiIoCbl MPOMNYCKaHMS MNO3BONSET YMEHbLWWUTb OTobpakaemble LWyMbl
curHana. [aHHas dyHkumsa 6yaer nonesHa, HanpuMmep, Npu MCCneaoBaHMM MMMY/AbCHOMO CurHana c
BbICOKOW 4acToTol KonebaHuii.

e [Ipn OTKAKOYEHUM OrpaHMUYEHMsT MONOCblI nMponyckaHusa, BbibpaH nyHKT Full/Monnas M/MN,
Ha KaHan 6yayT MocTynaTb BbICOKOYACTOTHbIE KOMIMOHEHTbI NCCNeayemMoro curHana.

e [pun BKNOYEHNM OFpaHMUYEHUS NMOOChI NPONYyCKaHus, BbibpaH NyHKT 20M, BbICOKOYACTOTHbIE
KOMMOHEHTHLI Bbiwe 20 My 6yayT noaasrieHbl.

[Ons Bblbopa orpaHMYeHns NOsOChl NMPONyCKaHUa HeobXoAMMO HaxaTb KHOMKY kaHana 1 win 2, B
OTKpbiBWEMCA MeHlo BbibpaTe Full/Monnaa M/N nav 20M. Mo yMon4YaHUIO yCTaHOBJIEHA MOiHas Nosoca
nponyckanus. MNMpu BKAKYEHUN OFrpaHMYeHMs NONOChbl MPONyCKaHWs B NpaBol 4acTyM dKpaHa B NapameTrpax
KaHana otobpaxaeTcs 3Hak B.

MpuMmeuaHune: OrpaHMYeHMe MNOJSIOCbl MPOMYCKaHUS aBTOMATUUYECKM BKJIKOYAETCS MpPU YCTaHOBKE
Koa(pdununeHTa OTKIIOHEHMS 2 MB/aen n He MOXeT 6biTb OTK/THOUEHO.

8.6 Bbi6op ko3 PpuumneHTa geneHmnsa npobHuka

Bboibop koaddpuumeHTa geneHms BHewHero npobHuka, HeobxoamM Ans KOPPEKTHOro pesysnbTaTa
aBTOMATUUYECKNX NN KYPCOPHbIX N3MEPEHWIA.

Ona sblbopa koadduumeHTa geneHnsa npobHMka HeobxoaMMO HaxaTb KHOMKY KaHana 1 wnan 2, B
OTKpbIBWEMCA MeHi BblbpaTb Probe/[denutenb. 3aTeM MOBEPHYTb YHUBEpPCANbHLIM perynsatop  And
Bbl6Opa 3HaueHne KosahduLMeHTa AeNleHUs U HaxaTb perynsaTop AN NoATBEpPXAEHUS.

YcTaHoBMeHHOe 3HadyeHuu koadduumeHTa aeneHnsa npobHuka oTobpakaeTcsa B nMpaBok 4acTu B
napameTpax kKaHana. Tak xe Ansa Bblbopa 3HavyeHus KoadpduUMeHTa AeNeHUS MOXHO HaXuMaTb KHOMKY
ynpaeneHus meHio Probe/denutenb Ansa UMKINYHOMO NEPEKIOYEHUS peXuMma.

Tabnuua Huxe oTobpaxaeT KoadpdumnuneHT ocnabneHms npobHMKa B 3aBUCMMOCTM OT BblBpPaAHHOIO
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
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8.7 Bbi6op eAMHMULbI U3MEpPEeHUsa BepTUKaJIbHOM LWIKaJlbl.
B MeHio npnbopa MOXHO Bbi6paTb eAMHULbI U3MEPEHUS aMNNMTYyAbl BXOAHOro curHana, B wnu A.
Mpn nepeknoyYeHNM eanHULbl WU3MepeHWUs, aBTOMATMUYECKW nepektovaeTcs eanHuua WU3MepeHus B
napaMmeTpax KaHana.
0N n3MeHeHus eanHULbl U3MEepPEHNS aMnanTyAbl BXOAHOMO CMrHana Heob6xoammo:
1. HaxaTb KHOMKY akTuBauum kaHana 1 nam 2 Ha nepegHen naHenu ocuunanorpada;
2. B oTkpbiBWweMca dyHKUnoHanbHOM MeHio BbibpaTb Next Page/Cnen Crp ans nepexoga Ha
CNeayoLwyr CTPaHULY MEHI.
3. HaxaTb KHOMKy ynpaBrieHuss MeHl ans Bbibopa nyHkTa Unit/EQN3M ans nepekoveHums
Mexay B vnun A.
Mo yMONn4aHMIO yCTaHOBNEHbI eanHuLbI B.

8.8 MHBepTMpOBaHMEe BXOAHOINO CUrHana
Koraa ons nyHkta MeHtio Invert/UWHBepcua BbibpaH napametp On/Bka, aMmnnutyaHble 3Ha4YeHus
BXOAHOIrO0 CUrHana wmHeBepTupytoTcs. [pu MHBEPTUPOBaHMM M3MeHsieTcs oTobpakaemas dopma curHana,
HaCTPOMKM CXEMbl CUHXPOHU3ALMMN COXPAHSOTCS.
NHBepTMpOBaHMe CurHana TaK >Xe BAUSeT Ha pe3ysbTaT aBTOMAaTUYECKMX W3MEpPEeHuin u
MaTeMaTUYeCKMX PYHKLMNA.
[Ons MHBepTUpOBaHMSA BXOAHOIo CMrHana Heobxoanmo:
1. HaxaTb KHOMKY akTuBauun kaHana 1 wan 2 Ha nepeagHen naHenu ocuunnorpada;
2. B oTkpbiBWEMCS pyHKUMOHANbHOM MeHlo BbibpaTb Next Page/Cnepn Crp ans nepexoga Ha
CNeayowy CTpaHULy MEHIo.
3. HaxaTb KHOMKY ynpaB/ieHns MeHIo ans Bbibopa nyHkTa Invert/WUHBepcusa ans BKIKOYEHUS
W BbIKNOYEHNS MHBEPCUM CUrHana.
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9 OPrAHbI YNPABJIEHNA KAHAJIA TOPU3OHTAJIbHOIO OTKJIOHEHUA

Ocumnnorpad otobpa)kaeT CurHanbl, UCNONb3ys CETKY C FOPU3OHTasIbHbIM MaclwTaboMm BpeMs Ha
aenenuve. MoCKoNbKY BCE aKTUBHbIE OCLMIIOrPaMMbl UCMOMb3YHT OAHY M Ty XX€ BPEMEHHYIO pa3BepTKy, TO
npnbéop oTobpa)kaeT TONbKO OAHO 3HadeHMe ANs BCeX aKTUBHbIX KaHasoB, KpoOMe cC/lyyaeB, KoOrga
NCronb3yeTcs yBennyeHmne pparmMenTa (PaclumpeHmne) nnm NnonepemMeHHbIn 3anyck.

FOpn30HTaNnbHblE 3NEMEHTbI YNpaBAeHUs MOryT U3MEHSTb FOPU30OHTaNIbHbIE MacwTab M MosoXeHue
ocumnnorpamm. opusoHTanbHbIN LEHTP 3KpaHa — BpeMeHHasl ToOYKa Hadasa oTcyeTa A/s OCLUMIIorpamm.
MN3MeHeHMe TrOpM30OHTaNIbHOrO MacwTaba nNpuMBOAMT K PacCTArMBAHUIO MWW CKATUIO  OCLMIIOrPaMMbl
OTHOCUTENBHO LEHTpa 23KpaHa. PerynsaTtop ropu3oHTanNbHOrO TOJIOXEHUS W3MEHSET MOJIOXEeHUe
oCuMNIOrpaMM OTHOCMTENBbHO MOMEHTa 3anycka.

9.1 M3meHeHMe Ko3(pPpmLuMeHTa pa3sBepTKu
N3mMeHeHne koadduumeHTa pasBepTkM (FOPM3OHTANIbHOM LWKanbl) OCYLLEeCTBASIETCS MpU NoMoLLm
perynatopa S-nS. [loBoOpoT perynstopa N0 4acoOBOW CTpesike yMeHbluaeT 3HayeHue KoadduumeHTta
pa3BepTH, NPOTMB YAaCOBOW CTPENIKM yYBeNMYMBaeT.
Tekyllee 3HadeHne KoaddunumneHTa OTKIIOHEHMS oTobpa)kaeTcsi B BEPXHEN MpaBOM 4acTu 3KpaHa,
OHO W3MEeHSseTCs Npu BpalleHun perynatopa. [uana3oH peryimpoBku KoadduuMeHTa pa3BepTku oT 2
Hc/aen no 50 c/pen.

9.2 PerynupoBKa 3aiep>XKu 3anycka

Perynstop ropm3oHTanbHOro CMeLlleHUs npefHa3HayveH A8 peryinpoBKM 3a4epXXKu 3anycka
OCLMNIOrpaMMBbl.

Bo Bpemsi perynmpoBkuW, CWUrHanbl BCeX KaHanoB Oyaer paBuratbCa BAEBO WAM  BMNpaso,
MHMOpPMaLMOHHOe coobLieHe n3MEHEHMs 3a4epXXKM 3anycka oTobpasnTca B BepXHEM NpaBOM Yy 3KpaHa
n 6ygeT Tak XXe U3MeHATbCSA. HaxkaTue Ha perynsaTtop npuBoAUTb K BbICTpoMy cbpocy 3aAepXKn B HyneBoe
3HauyeHue.

Mpwn perynnpoBKM BpeMeHW 3aAepXKuM nepeMellaeTcs Touka cpabaTbiBaHMSA (NepeBepHYTbIN
TpeyrosibHWK) MO FOpPU30HTaNM M nokasbiBaeT MHMOPMaALMIO, KaK Aaneko AaHHas TO4YKa HaxoAUTCH OT
Ha4dana oTcyeTa BpeMeHMU.

Bce cobbiTna, KOoTOpble OoTO6paxakTcs cneeBa OT TOYKWM 3anycka, npousownm Ao cpabaTbiBaHus
CXEMbl CUHXPOHM3auUuunu. 3Tn cobbITUSA Ha3bIBAOTCS npeasanyckomm.

Bce cobbiTus cnpaBa OT TOYKM 3anycka HasblBalOTCHA Mocse3anyckoM. [mana3oH BO3MOXHOM
YCTaHOBKW 3aJep>XXKM 3arnycKa 3aBMCUT OT Bbl6paHHOro KoadduumeHTa pasBepTKN 1 ASIMHbI NaMsATU.

9.3 Pexxum Camonucua (ROLL)

Ons nepexoga B pexum camonucua HeobxoamMMmo HaxaTb KHonky Roll Ha nepeagHel naHenmu
npubopa.

B pexunme camonucua ocuuinorpamMMa MeaneHHo otobpaxkaeTcs Ha 3KpaHe € npasa Ha seBo. [pwu
BKJ/IIOYUEHUN pexXuMMa camonucua koadduumMeHT pa3BepTKM aBTOMaTUUYECKM yCTaHaBnMBaeTcs Ha 50 mc/aen,
ecnn paHee 6bina BkoYeHa 6onee 6biCTpas pa3BepTKa, WM HE U3MEHSETCS, eCnn pa3sepTka bbina bonee
50 wmc/pen. B pexuMme camonucua CUHXPOHM3aLWUS OTCYTCTBYET, YPOBEHb CUHXPOHU3ALUMU He
oTobpaxkaetcsl. PUKCMPOBAHHOW TOYKOIM OTCUETa SBNAETCS MpaBblii Yron 3KpaHa M OTHOCUTCS K AAHHOMY
MOMEHTY BpeMeHW. Tak KakK Ha 3KpaH BbIBOAUTCSH HE CUMHXPOHM3MPOBAHHbLIA CUrHas, CnenoBaTelbHO HE
oTobpa)kaeTcs npeasanyck.

[ns ocTaHOBKW BbIBOAA CUrHasa Ha aKkpaH Heob6xoanMMO HaxaTb KHonKky Run/Stop.

[na O4nCTKM 3KpaHa M MOBTOPHOrO 3amycka camonucua HeobXxoAMMO MOBTOPHO HaXaTb KHOMKY
Run/Stop.

Pexxnm camonucua pekoMeHAYeTCs MCMoJ1b30BaTb ANS UCCNeA0BaHUA HU3KOYACTOTHBIX CUFHAM0B U
UMUTaLUNM JIEHTOYHOIO caMonucua.
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9.4 YBenunueHue (pactsikka) curHana

OyHKUMA pacTsxkm (ZOOM) ucnonb3lyeTcs ans yBeMYeHUs BblAeNEHHOM YacTu OCLMANOrpaMMbl U
OEeTaNbHOro N3y4yeHus CUrHana.

Ons BKAOYEHMS QYHKUMKM pacTaXKn HeobxoamMmo HaxaTb perynsatop S-nS. [lepBoe Ha)xaTue Ha
PErynsTop BK/OYAET pPEeXWM BbIAEEHUM 30Hbl  PacTsSXKKW. 30Ha pacTsXKU BblaesieHa ABYyMs
BEpPTUKaNbHbIMKM KypcopaMmu. llepemellieHne KypCOpPOB MO FOPU3OHTaNM OCYLLECTBASIETCS PErynsTopom
Position. l3MeHeHMe pa3Mepa OKHa  pPacTsHKKM  OCYLWECTBAAETCA  BpalleHMeM  perynstopa
Bpemsa/peneHne (s-ns).

,U,J'IH BbIX04 U3 peXnMa pacCTaxKkKum He06XOLI,VIMO MOBTOPHO HAXaTb perynatop S-nS.
Koad prumeHt passeprkm Koadpuument passeprkm
OCHOBHOMO OKHa OKHa PACTANKM
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10 CBOP NH®OPMALIUN N YINTPABJIEHUE 3ANTYCKOM
Cnocob cbopa nHdbopmaumm - 3To cnocob BbI6OPKM AMCKpPeTOB (C3IMMNOB, €ANHUYHbBIX OTCUYETOB)
npu oundpoBke BXOAHOro curHasna. B npouecce npeobpasoBaHMs BXOAHOrO aHasOroBOro CUrHasnaa B
umMdpoByto hopMy BO3MOXHbl pasfiMdHble Cnocobbl 06paboTknM M MNpeacTaB/ieHMs BXOAHOro CuUrHasa Ha
avcnnee ocumnnorpada.

10.1 YnpasJsieHue 3anycKoM

[Ons 3anycka/octaHoBkKn cbopa nHdbopmaumm Heobxoommo mMcrnonb3oBaTb KHOMkM Run/Stop wnan
Single.

e (CBeueHue kHomku Run/Stop xenTtbiM UBETOM 03HayaeT, 4yTo cb6op mMHopMaumnm 3anyLleH,
OaHHble 0To6pas3sATcs Ha 3KpaHe npubopa Mpu BbIMOJHEHUN YCNOBUS CMHXPOHU3auuu. Ons
OCTaHOBKKM cbopa AaHHbIX HeobxoamMo HaxaTb kKHonky Run/Stop. MNMocne octraHoBku cbopa
OaHHbIX Ha 9KpaHe 0Tobpa3nTcs nocneaHss 3axBavyeHHas ocuuinorpaMmma.

e CBeyeHnme kHonkM Run/Stop KpacHbIM UBETOM O3HayaeT, 4To cbop wHbDOpMaunm
ocTaHoB/eH. B BepxHem neBoMm yrny psigaom ¢ AKMIT oTtobpaxkaeTca MKOHKA . Ans
3anycka cbopa nHdbopmaumm Heob6xoanMMo NOBTOPHO Ha)aTb KHOMKY Run/Stop.

e Y10 6bl BbBINOJAHWUTL OAHOKPATHbLIA 3axBaT [AaHHbIX (3@ 3anyCckOM W OCTAaHOBKOW nocne
3anoJjIHEHUS MaMaTn) HeobxoamMo HaxaTb KHomnky Single. MNMocne Haxatus kHomku Single
ocumnnorpad XAET BbINO/HEHWA YCIOBMM 3anycka. [pu mnx BbINOAHEHUW ocuwunnorpad
perucTpypyeTt ogHy ¢opMy curHana m octaHaBnmBaeTcs. [MOBTOPHbIA OAHOKPATHbIN 3anyck
BO3MOXEH Mpu HaxaTumn Ha kHonky OQHOKP/SINGLE.

B pexuMe OAHOKpATHOro 3anycka CUCTEMA CCUCTEMA CUMHXPOHM3AUMW NEepexoauT B PEXUM
Normal, uto 6bl UCKNOUYNTL HEMEeOEHHbIN cTapT cbopa nHdopmMmauum Kak B pexmme ABTO. ocne HaxaTtus
kHonku Single B BepxHeM nesoMm yrny paaom ¢ AKUN otobpaxaetca nkoHka Arm Ready, 310 o3HauvaeTt
4yTo ocuvmnorpada HaxoanTca B CTagun OXunaaHmm 3anyCcKkarwwero 3aAaHHOro noJjib30BaTEJIEM. |-|pVI
obHapyXeHnn curHana yAoBNETBOPSOLWEro YycioBMSM 3anycka oTtobpaxkaeTcs wkoHka [Trig'd, B 3T0T
MOMEHT ocu,vmnorpad) BbIMNOJIHAET 3aXBaT I/IHCbOpMaLI,VIVI.

10.2 Bbi6opka
10.2.1 Teopwus BbI6OpKkH

YactoTta KoTtenbHukoBa (Hankeucra)

MakcmMmanbHas yactoTta (Fmakc), koTopyto 6e3 ownbok MoXeT namMepuTtb LndpoBOI ocunnnorpad
B pexuMe peasibHOro BpEMEeHM, paBHAETCSA MOJSIOBMHE 4acToTbl AuckpeTtusaumm (famckp). DTy udacToTy
Ha3blBalOT YacToToM KoTenbHMKoBA.

Fmakc=fanckp/2= Yacrtota KoTtenbHnKoBa

10.2.2 CraHpapTHas Bbi6opka

CraHgapTHasa Bblbopka — O6blyHas AuckpeTusaumsi_B peanbHoOM MacwiTabe BpeMeHun. B pexunme
CTaHAapTHOM BbI6OpKM ocumniorpad 3anucbiBaeT KaXKAYH TOYKY, MOJIYYEHHYK B pe3ysibTaTe KaXaoro
WHTEepBasna guckpetTnsauun. Bcero ocumnnorpad MoxeT ocyecTBuTb cé6op Ao 1000000 oTcueToB (4acToTa
anckpetmsaumm 1 Tu). Tekywee 3HadeHMe 4yacToTa AUCKpeTusaumm oTobpakaeTcss OKHe napaMeTpoB
cbopa wHdopMaumm (BEpXHWUIA MpaBOM Yyrona 3KpaHa). [Ons W3MEeHeHUss 4acToTbl AWUCKpeTM3aumu
HeobXxoAMMO NOBEPHYTb PErynsaTop ynpasneHns KoadduuneHToM pa3BepTKu (C-HC).

Huxe paccMoTpeHbl Ciiydan WCKaXXeHUs BXOAHOro CurHasa npu CAUWKOM HWU3KOM vacToTe
ANCKpeTmn3auun.

¢ WckaxeHme ocuunnorpaMmmbl: KoOrga u4acrtota AUCKPEeTM3auuMm CAWWLKOM HU3Ka, TO
HEeKOTOpble MnapaMeTpbl BXOAHOrO CUrHana TepslTca W oTobpaxaemas Ha 3KpaHe
ocumanorpaMMma MoXeT CUbHO OT/IMYaTbCs OT peasibHOro curHana.

e HeBepHOe nocrpoeHue ocuWNNIOrpaMMbl: KOrga 4yactota Auckpetusauum, bonee yem B
ABa pasa Hmxe daKTU4YecKon 4acTtoTbl cumrHana (4actota KorenbHuKoBa), yactoTta curHana
BOCCTAHOBNEHHOI0 M3 AaHHbIX BbI6OPKN MeHblle dhaKTUYecKon 4acTtoTbl curHana. Hambonee
pacnpoCTpaHeHHbIM SBNSETCS CrAaXuBaHUe 1 AXUTTep Ha 6bICTporo poHTa.
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e MoTepa wuHdOpMaUMKM: KOrga 4acToTa AUCKPETM3AUMM CUWIKOM HW3Ka, CUrHan
BOCCTAHOBJIEHHbIN M3 BbIGOPOK J@aHHbIX HE OTpa)aeT MoJIHY WHGOopMaLMlo TeKyLero
curHana.

/\ A UMnynbC ucues

—

10.2.3 YactoTa gUCKpeTusaumm 1 nosioca nponycKaHus

Monoca nponyckaHus ocuwnnnorpada, 37O 4YacToTa NpM KOTOPOM aMnauTyda BXOAHOrO CuUrHana,
noaaep>XmBaemon ctabmibHOM NO YPOBHIO, YMEHBLUNTCS Ha aKpaHe ocuunanorpada Ha 3 dB (- 30% owmnbka
amnnutyabl).  Ona  obecnevyeHns  3aABNEHHOW  MONOCblI  MPOMyCKaHUA  4acTtoTa  AMCKpeTusaumu
ocumnnorpada QAo/KHA COOTBETCTBOBATb cneaywoweMmy 3HadeHut: fs=2fbw (rpe: fs - wyvacTtoTa
avckpetmnsaunm, fbw — yacToTbl Nonockl NponyckaHusa). Yacrota KotenbHunkosa - fn.

CornacHo Ll,aHHOI7I TEOPUN, BCE BXOAHblE 4YACTOTHblE KOMMOHEHTblI CUrHaNa, CBbllWE MOJIOChI
nponyckaHus 6yayT OTCEUYEHbI, HarnsiAHO 3TO BbIrNSAMT TaK:

0ab
_3'&5 O

OcnabneHue

CEL R R I NN R NN RN

fn

"

Yactota —»

TeM He MeHee, UMDpPOBble CUrHaNAbl MMEKT YaCTOTHblE KOMMOHEHTbl Bblle Hecywen 4acToTbl
(NpSAMOYTrOJIbHbLIA CUIHaN COCTOUT M3 CUMHYCOMAANbHOIMO CUrHana C Hecywenm 4actoTon u H6ecKoHe4vyHoro
yncna HeYeTHbIX FAapMOHMK), W, KaK MpaBwuio, B Nofaocbl nponyckaHus 500 Ml mn Humxke, ocumnnorpad
MMeeT [ayCCOBO YAaCTOTHYIO XapaKTepPUCTUKY.
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OcnabneHune

HanoxeH I/lé 4acToT
[ —_—

.
1

fs/4 fn fs

YactotTa ——

OrpaHunyeHmne nonockl Nnponyckanus ocumnnorpada (Fbw) 1/4 yactotel anckpetusaumn (Fs/4)
yMeHbLUaeT YacTOTHbIE KOMMOHEHTbI Bbiwe YacTtoTbl HarikeBucta (Fn)

Ha peanbHO npakTUKe MNOATBEPXAEHO, 4YTO YacTtoTa AMCKPEeTM3auunm [0oJ/KHa B 4eTbipe pasa
npesbilWwaTe nonocy nponyckaHusa (fs = 4BW). [pu TakOM COOTHOLWEHWU CriaXuBaHWe CTaHOBUTCS
MeHbLUEe, HaNoXEeHHblEe YaCTOTHblE KOMMOHEHTLI ocnabnsatTcs.

10.3 Bbi60p AZIMHBI NAaMATH

B ocunnnorpadax cepum o6beM NnamMAaTn Ha KaHan coctasnsaet 7 Mb, npu pabote ¢ 0O4HUM KaHaOM
npomcxoamTt obbeanHeHue namatu go 14 Mb. MnybuHa namsatm obo3HauyaeT KONMYECTBO TOUYEK CUrHana,
KOTopble ocumnnorpad MOXeT 3axBaTUTb 3a OAMH 3anyck.

Ons Bbibopa onnHbI NaMAaTM HEOOX0AMMO HaXaTb KHOMKY Acquire, B OTKPbIBLLEMCS MEHIO BblbpaTb
nyHkT Mem Depth/Bbi6op MamaTn, Ans 3TOro Ha)kaB COOTBETCTBYIOLLYK KHOMKY ynpaBfieHUs MeHto. B
OTKPbIBLIEMCS CMUCKe BblbpaTb HEO6XO0AMMYIO ANMHY MaMsaTW, Bpawas YHUBEpCasbHbIN perynsaTop, Ans
noaTreepXxaeHus Bblbopa HaxaTb perynaTtop. Ana Bblbopa NamMaTM MOXHO TakXe HECKONbKO pa3 HaxaTb
KHOMKY ynpaBneHuss meHio Mem Depth/Bbi6op MamMaTn 018 UMKIMYHOIO NEpPEKIYEHUs namatu. Ons
BblbOpa AOCTYMHbI cneayowme BapuaHTbl AanHbl namatn: 14K, 140K, 1,4M, 14M. MakcuManbHas ANvHa
namMatm B 14M BO3MOXHa TOJSIbKO MNPW OAHOM aKTUMBHOM KaHane, B MPOTUBHOM C/lydae MaKcuMasbHas
namaTb Ha KaHan coctasnget 7M.

CooTHoWweHMe rnybuHbl NaMsATM, 4YacToTbl AUCKPEeTU3auMM W AJUHbI CUrHana yAoBaeTBopsieT
YPaBHEHUIO HUXKeE:

OnvHa namMaTtn = yacTtoTa guckpetmsaumm (Bblb. B CeEK.) X ANMHa ocumniorpammsl (c/aen x gen)

10.4 AnckpeTusaumm B peasibHOM BpeEMEHMU
Ocuwunnorpadbl cepun AKUM-4131 paboTaloT TONMBKO B peXWUME AUCKPETM3auuMu B peasibHOM
BpeMeHn. MakcMmanbHasa 4actoTa AMcKkpeTmusauum coctasnget 1 Iu.

JnckpeTnsauns B peasibHOM BpeMeHM — 3TO NocnefoBaTe/IbHOCTb OTCHETOB HanpsXXeHus BXOA4HOMo
CUrHana, B3ATbIX 4Yepe3 paBHble MPOMEXYTKM BpeMeHM. ITO TakXe Nocne[oBaTeNbHOCTb W3MepeHHbIX
3HAYeHUN, CBA3AHHbLIX C OAHMM  3anyCcKawlWKWM  CUHXPOUMMNYNbCOM. [AuckpeTtmsaumsa  06bIYHO
oCTaHaB/AMBaeTCcsa MO pernctpaumum onpefesieHHoro KonuvyecTBa OTCUYETOB MOC/ie 3anyckakuwero
CMHXPOMMNYNbCa: 3TO KOJIMYECTBO OnpeaensieTcs YCTaHOBAEHHOM 3a4epXKOMW CUHXPOHM3auum W
N3MepseTcs pasBepTKOW. 3anyCKawlWMi CUHXPOUMNYMbC CAYXUT HYAeBOM TOUYKOW ANsA onpeaeneHus
rOPU30HTaNIbHOIO MOMOXEHMS OCLUMINOrPaMMbl.

MoCKONbKY Kaxablih BXOAHOW KaHan npubopa umeeT cobctBeHHbIn ALM (aHanoro-undposoi
npeobpasoBaTtenb), BblbOpKa M WU3MEpPEHME 3HAYEHUN HAMNpPSXXEHUS Ha Ka)XAOM KaHane npomcxoauT
OAHOBpPEMEHHO. DTO MO3BOJISET BbIMOMHATE O4YeHb HaAeXHble OTHOCUTESIbHble BpPEMEHHbIE U3MepeHUs
Mexay KaHanamu.

Mpn 6bICTpON pa3BepTKe UCNOSb3YETCH MaKCUMasbHas 4YacTtoTa ANCKpeTM3aunn ANns OAHOKpPATHOM
oundposkn. MNpn 6onee MeaneHHoM pas3BepTKe 4acToTa AUCKpPeTM3auMM YMEeHbLUAeTCs, a KOJINYeCcTBO
OTCYETOB COXpaHsaeTcs.

10.5 Bbi60op MeTOAa MHTEepnNoONSALUMU
B pexuMe AauckpeTMsaumu curHana B peasbHOM BpeMeHM, Ha 3KpaHe ocuunnorpada
oTob6paxkaloTCad AMCKpPETHble 3HavyeHus BblI6OpPOK curHana. Ecnm CTpouTb CUrHan TOSIbKO MO 3axBa4yeHHbIM
OVCKpeTHbIM Bbi6OpKaM, ero A0CTOBEPHOCTb ByAeT oTiM4aTh OT peanbHOro BXOAHOMO CMrHana. 3TO XOpoLlo
3aMeTHO Mpu aHanmM3e curHana C 4actoTon 6nAmM3Kkor K JactoTe AUCKpeTmsauumu. Mcnonb3oBaHue
nHTepnonauum Sinx/(x) NO3BONAET 3HAYUTENbHO YBEIWYUTb AOCTOBEPHOCTb OTOOpaXkeHus curHana npu
YyacToTax CMrHana ConocTtaBMMbIX C YAaCTOTOM AMCKpPEeTU3aLnu.
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Ons Bbibopa MeToAa MHTepnoasunmM HeobxoanMMo:
1. HaxaTb KHOMKy Acquire Ha nepeaHen nNaHenu;

2. B oTkpbiBWEMCSA (pyHKUMOHANBbHOM MeHo BbibpaTb Next Page/Cnen Crtp ans nepexoza Ha
CNeAyoLYyo CTPaHULY MEHIO.

3. HaxaTb KHOMKY ynpaBneHus MeHt ansa sbibopa metoga nHtepnonsaumm SinX/X nam X.

urr 2

Edge
o5 ¢
L -4.00mYy

Puc. 10-2 Tun uHtepnonsumm — X



M 200ns

Edge
&5
L -4.00m¥

Puc. 10-3 Tun nurepnonsauymm — Sin X/X

10.6 Cnoco6 c6opa nHdpopmauumm
Ons Bblibopa cnocoba cbopa mHdbopMaumm HeobxoamMo HaxaTb KHOMKy Acquire Ha nepeaHen
naHenu. B OTKpbIBLIEMCS MEHIO HaxaTb KHOMKY ynpasneHua meHto Acquisition, B BbinagatoweMm MeHo
BbI6bpaTb cnocob cbopa uHdOpMauum Bpawas yHuBepcanbHbln perynatop: Normal/Bbi6opka, Peak
Detect/MNMuketekT, Average/YcpeaHeHue, High Res/BbicPa3peuu.

10.6.1 CraHpapTHas Bbi6opka

CraHpapTHas Bblbopka — O6blyHas AMCKPEeTM3auusa_B peasbHOM MacuwTabe BpemMeHu. B pexume
CTaHAapTHOWM BbIGOPKM ocumiorpad 3anucbiBaeT KaXAayk TOYKYy, MOJIYYEHHYH B pe3ysjbTaTe Kaxaoro
WHTEpBana Auckpetusauun. Bcero ocuwmnnorpad MoxeT ocywectButb cbop o 14 M otcuetoB (B
OAHOKaHa/IbHOM pexuMe), B 3aBMCMMOCTU OT Tuna ocuumnnorpada M 4YMCAo MCNOoNb3yeMblX KaHanos, B
COOTBETCTBUMW C Bbi6paHHOM AAMHHOMW MaMATU M MOoNoXeHueM nepekntoyatens BPEMSA/OEN. Pexum
CTaHAapTHOWM BbIBOPKM yCTaHaBAMBAETCA NO YMOAYaHUIO NPpU BKAOYEHMW ocumanorpada.

Ecnun Tpebyetcsa BbibpaTb peXxuM CTaHAapTHOW BbI6GOpKKM HEOBXOANMO:

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

2. B oTKkpbiBLLEMCA MEHIO HaXxaTb KHOMKYy ynpaeneHnsa MeHio Acquisition/C6opUHD 1
WUCMoNb3ys  YHUBEPCasibHbIN perynatop BblbpaTb cnocob  cbopa MHpOopMaLUn
Normal/Bbi6opka.

cge
5 DC

L 0.00mvy

Puc. 10-4 Pe>kuM cTaHRApPTHOW Bbl6OPKM
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10.6.2 MukoBbLIA geTeKTop

NMukoBbIA AeTeKTop: PexuM «[MKOBOro AeTEKTOpPa» UCMONb3YeTCs AN 06HapY>XXeHUs BCMNIECKOB
ANUTENbHOCTbIO OT 1 HC U CHMXKEHUS BEPOSITHOCTM BO3HUKHOBEHMUS MCKaXXEeHWUI Npu 0TO6paXxeHun curHana.
B 3TOM pexuMme 3anoMMHAlTCA MUHMMalbHblE U MakKCUMasibHble€ 3HAUYEHUSl 33 BCE BPEMS HAKOMIEHMUS
OTCYETOB. DTOT pexuM yaobeH, Hanpumep, MpU WUCCNEAOBAHUM CUrHana COAEpPXKALLEero perynsipHble

KOpPOTKME BbIGpOCbl. Tak e B [OaHHOM pexume ocuunnorpad MoXeT o0Tob6pasuTb BCE WMMYJIbCbl
ONINTENbHOCTb KOTOPbIX COMOCTaBMMa C NEpPMOIOM ANCKPETU3ALIUN.

MHTepBanbl NMMKOBOI AeTeKuun

1 2 3 4 5

Puc. 10-5 NMpuHunn popMupoBaHmna BbIGOPOK NMMKOBOIro AleTEKTOpa

M200ms Delay000ps

Puc. 10-6 OTo6parkeHne MMNyJsIbCHOro CUrHasa c aAnmtenbHocTbio 0,1% CKBa)>XHOCTH, B
pe>xuMe CTaHAapTHOM Bbl6GOpPKM
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Sequence

] 1Y ) ."
Bbikn 14 : Crp 1
Puc. 10-7 Oto6pakxeHne MMNyJIbCHOro CUrHasa c AamrTenbHOCTbio 0,1% CKBa>XHOCTHU, B
pe>xmMe NUMKOBOro AeTeKkrtopa

MukteTexT

Ecnun TpebyeTtcs BbibpaTb pexuM NMUMKOBOro AeTekTopa HeobxoaAnMo:
1. HaxaTtb kHONKy Acquire Ha nepegHen naHenm;
2. B OTKpbIBWEMCA MEHI0 Ha)XaTb KHOMKY yrnpasneHus wmeHwo Acquisition/C6opUHD n
MCNOMb3YySa YHMBEPCaNbHbIN perynatop BbibpaTb cnocob cbopa nHbopmaunm Peak Detect/
MukeTexrT.

10.6.3 YcpeaHeHue

YcpeaHeHMe  — 3TO MHOFOKPATHOE CJIOXEHWE nocnefoBaTesbHbIX 3anucen ocumanorpamMmm c
HeoaMHaKOBbIM BecoM. Bcero Bo3MOXxHO ycpeaHeHue oT 4 o 1024 pas3 (4/16/32/64/128/256/512/1024).
OHO 0cobeHHO Mosie3HO ANS YMEHbLWEHUS WyMa B CUrHanax, MCNbITbiBAOWMX MensieHHbIn apend no
BpeMeHn unn amnnantyge. Kpmasi, 3apernctpmpoBaHHas nocriegHen, nmeet 6onblinini Bec, 4eM Bce Honee
paHHMe KpuBble: B HeMNpepbiBHOM CpegHeM AOMUHUPYIOT cTaTuctudeckme dnykTyaumm nocnegHem
3aperucTpmMpoBaHHOM KpuBOM. Bec «CTapbix» KpWBbIX MPU HEMpepbiBHOM YyCpeAHEeHWW MnocTerneHHo (Mo
3KCMOHEHLMANIbHOMY 3aKOHY) CTPEMUTCS K HYJII0 CO CKOPOCTbI, YMEHbLUIAKLWENCS N0 Mepe yBennyeHus
Beca.

HenpepbiBHOE yCpeaHeHMe BbINOAHAETCA No cneayouwen popmyne:

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

Mo a3Tol e dopMyne BblYUCASETCA U uTOorosoe cpepgHee. OAHaKoO YyCTaHaB/MBas 3Ha4eHue
napameTpa Average, Bbl 3agaete (UKCUMPOBAHHbLIA BeC, KOTOpbI HAa3HaA4YaeTcss CTapoMy cpeaHeMy
3Ha4YeHMnto, KOraa 4YmMcio ycpeaHeHun AoCTuUraeT 3HavyeHns Average. Hanpumep, ecnu 3HavyeHue napameTpa
Average (Bec) paBHO 4:

1-a pa3sBepTka (CTapoe cpefHee OTCYTCTBYET): HOBOe cpefHee = (HOBble gaHHble + 0 * crapoe
cpeaHee) / (0 + 1) = TONbKO HOBbIE AAHHbIE

2-9 pa3BepTKa: HOBOe cpeaHee = (HOBble AaHHble + 1 * cTtapoe cpegHee) / (1 + 1) = 1/2 HOBbIX
OaHHbIX + 1/2 cTapbiX AaHHbIX

3-5 pa3BepTKka: HOBOe cpeaHee = (HOBble AaHHble + 2 * cTapoe cpeaHee) / (2 + 1) = 1/3 HOBbIX
AaHHbIX + 2/3 cTapbiX AaHHbIX

4-9 pa3BepTKa: HOBOe cpeaHee = (HOBble gaHHble + 3 * cTtapoe cpeaHee) / (3 + 1) = 1/4 HOBbIX
AaHHbIX + 3/4 cTapbiX AaHHbIX

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

6-5 passepTKa: HOBOe cpeaHee = (HOBble AaHHble + 4 * cTtapoe cpeaHee) / (4 + 1) = 1/5 HOBbIX
AaHHbIX + 4/5 cTapbiX AaHHbIX

7-51 pa3BepTKa: HoBOe cpeaHee = (HOBble AaHHble + 4 * cTapoe cpeaHee) / (4 + 1) = 1/5 HOBbIX

AaHHbIX + 4/5 cTapbiX AaHHbIX
TakuMm o6pa3oMm, And pas3BepToKk nocne 4-i BkAag CTapblX CpeAHUMX 3HAYeHWW HauyumHaeT
3KCMOHEHUMNANIbHO YMeHbLIaTbCA.
Ecnun TpebyeTtcs BbibpaTh pexuM ycpeaHeHns Heobxoammo:
1. HaxaTb KHOMKy Acquire Ha nepegHen naHenu;
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2. B oTkpbiBLIEMCA MEHI HaXxaTb KHOMKYy ynpaeneHns MeHio Acquisition/C6opUHD 1
MCNONb3yS YHUBEpCasbHbIA perynatop BblibpaTtb cnocob cbopa wuHdbopmaumm Average/
YcpeaHeHue.

10.6.4 BbicokoOe pa3pelueHue

[JaHHbIA pexmMm OCHOBaH Ha TaK Ha3blBaeMOM TexHWKe ynbTpa-obpasua, kKorga npouMcxoauT
yCpeAHeHne cocefHUX TOYeK ANCKPEeTM3aunn AN YMEHbLUeHUS Cny4YamHbiX MOMeX BO BXOAHOM CUrHase u
reHepnpoBaHUKN CIr/IaXEHHOMW OCUMAIOrpaMMbl Ha 3KpaHe. DTOT pexuMm 06bl4HO Mcnonb3yeTcs, Koraa
yacToTa gmckpeTtmsaumnmn AL Bbie CKOPOCTU 3axBaTa BO BHYTPEHHIOK NaMATb.

PeXxuM BbICOKOro paspelleHns MOXET MCMonb30BaTbCs Kak B OAHOKPATHOM 3anycke, Tak W Ans
nepnoanyecku NOBTOPSIOLWMXCS CUrHANOB, U 3TOT PEXMM He BAMSET Ha CKOPOCTb OOHOBJIEHMS 3KpaHa.
[JaHHbIN pexuMm orpaHuymMBaeT MOAOCY MPOMNYCKaHWs peanbHOro BpeMeHW, Mo3ToMy OH 3P deKkTuBeH B
KayecTtBe pUIbTpa HU3KMX YaCTOT.

10.7 Pe>kxum X-Y
PexknuMm OAHOBpPEMEHHOro 3a4eNCTBOBaHMS KaHanoB KaHl wu KaH2. 2T1oT dopmaT noneseH Ans
NM3y4yeHUs] COOTHOLWeEHMSA (a3 aAByx curHanoB. CurHan kaHana 1 wucnonb3yeTcs ANsi OTKJIOHEHUs Mo
ropmsoHTanbHoOM ocn (X), a curHan kKaHan 2 - no BepTukanbHoin ocu (Y), ocuunnorpad MCMonb3yeT He
CUHXPOHWU30BAHHbINA PEXWUM perncrpaummn, pexmm otobpakeHns Ha dKpaHe — B BUAE TO4eK.
Mpn OTCYTCTBMW CUTHaANa pa3BepPTKM B pexunMme BMeCTO OCLMISIOFpaMMbl Ha aAncnsee otobpaxkaeTcs
Touykamum (MSATHO 3aCBETKU).
Ons BkoyeHns pexunma X-Y Heobxoammo:
1. HaxxaTb KHoMKy Acquire Ha nepeaHen naHenu;
2. B oTKpbIBWIEMCS MEHIO HaXaTb KHOMKY ynpasseHns MeHto XY 4719 BKIOYEHUA pexuma XY um
HabntogeHnsa duryp Jinccaxy, npyM NOBTOPHOM HaXaTUW KHOMKa MNYHKT MEHI NPUHUMAET BUA
YT, ocumnnorpad nepexoamuT K KJlacCM4YecKoMy OTObparkeHMto OCLMAN0rpaMMmsl.

10.8 Pe>xuM cerMeHTUpOoBaHHON NaMsATH

PexxnMm cerMeHTUpOBaHHOM NaMATU ABASETCA OAHUM U3 pexuMoB cbopa AaHHbIX, NPU KOTOPOM He
Bcs obpabaTbiBaeMas AUIM mHdbopMauma BbIBOAUTCS Ha 3KpaH. B pe3ynbTate MakcuManbHasi CKOpPOCTb
3axBaTa MoxeT 6biTb 60nee 400 000 ocumnniorpaMM/c, a BEpOATHOCTb perncrpaunm KoOpoTKuUx BbIGpOCOB B
3TOM C/nyyae 3Ha4YnTesIbHO NOBbIWaeTCcs.

CerMeHTUpPOBaHHbLIA pEeXuM WUMeeT psad YHUKasbHbIX BO3MOXHOCTEN. Mcnonb3ysa ero, MOXHO
OrpaHUunTb XOJSIOCTOM WHTEpBan Mexay 3anyckawwMMu CUHXPOUMMYyAbCaMU ANs  nocsefoBaTeslbHO
naywmx cermeHtoB. [lpubop MOXeT B Menbyanwmx NoApOB6HOCTAX perncTtpupoBaTb  C/IOXHblE
nocnefoBaTeslbHOCTU CO6bITUA 3@ ANUTeNbHble MNPOMEXYTKU BPEMEHW, MpU 3TOM  UFHOPUPYS He
npeacTaBnsloWMe WHTEpeca NepuoAbl «MNpoCTOs» MeXAY 3TUMWU COBbITUAMKU. PexuM Mo3BONSET Takxe
N3MepsaTb WHTEepBalbl BPeMEHU MexXxAay CO6bITUSAMW B BbIGpaHHbLIX CerMeHTax, MUCMosb3ys MaKCUMasabHO
TOYHYIO pa3BepTKy.

B cerMeHTMpoOBaHHOM pexXwuMe ocuw/isIorpaMMa COCTaBNAETCA U3 OMpenesieHHOro yucna y4acTkos
(cermMeHTOB) (PUKCMPOBAHHOW ANWHLI. Perncrpauusa CerMeHTOB OCYLLECTBASETCS MO0 YCAOBWUSAM 3anycka
pa3BepTkM. YMCNO CcerMeHTOB W YCMOBUA 3amnycka 3a4atoTcs nosb3oBaTeneM. [lpouecc perncrpauuvm
CerMeHTOB B BuAe Tabnuubl B NOWAroBOM pexume otobpaxaeTcsi B IeBOW BEpXHeN 4YacTu 3KpaHa.

CerMeHTUpOBaHHbLIA pexuMm AOCTYNeH, TOMbKO Koraa ocyuwecrensetcsa YT-pasBepTka (KHoMka
FopusMeHio — dyHKUMOHanbHaa kHonka ®opmMat YT).

Ons BknoyeHns pexunma X-Y Heobxoammo:

1. HaxxaTb KHoMKy Acquire Ha nepeaHen naHenu;
2. B OTKpbIBLIEMCH MEHIO HaXaTb KHOMKY ynpasneHus MeHio Seqence/CerMeHT A114 nepexoja
B peXWUM CErMEHTUPOBAHHOW NaMsTH.

Puc. 10-8 MeHI0 pe)xMuMa CEerMeHTUPOBaAaHHOM NaMATH

3. HaxaTb KHOMKy ynpasneHus MeHio Segments Set/Ycr CermMeHTOB 1 MoBOpayvMBas
YHMBEpCanbHbIN perynsatop BbibpaTb YMC/I0 CEFMEHTOB.

Hwxxe onucaH NopsaoK AeUCTBMI AN NPOCMOTPa 3anMCaHHbIX CEFMEHTOB peXmnMe npeabICTOpUn.
1. HaxaTtb kHonky History/WUcTopua Ha nepenHen naHenu.
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W 200 s

. Time
i 4]

Ege
+ D

L 0.00mk

DC1M

Puc. 10-9 ®yHKLMOHA/IbHOE MEHIO peXXxuMa npeabicTopmm

. B oTKpbIBLWIEMCS MEHI0 HaXaTb KHOMKY ynpasBneHus MeHto List/Tabnuua ans otobpaxeHus
Tabnuubl AaHHbLIX C CErMeHTaMuW Ha 3KpaHe. B Tabnuue oTobpaxaeTcs HOMep CerMeHTa U
BpeMsi cermeHTa (BpeMs permcrpaumm cermeHta otobpaxaetca B popMmaTe Y4:MM:CC. 40U
CeKyHAbl).

. [Ana npocMoTpa Ha 3KpaHe KOHKPETHOro cerMeHTa Heo6XxoAMMO HaxaTb KHOMKY ynpaBneHus
Frame No/CermeHT N 1 Bpawas YHMﬁcaanblVl perynatop BbibpaTb HOMEp CerMeHTa.

. HaxaTb KHOMKY ynpaB/eHUs MeHIo
nepBOMYy CErMeHTY.

Ana Bocrnpoun3seaeHna CerMeHToB OT Bbl6paHHOF0 K
. HaxaTtb KHOMKY ynpaBneHna MeHIo III Ans OCTaHOBKW BOCNpPOU3BEAEHUA.

. HaxaTtb KHOMKY ynpaBJ1€HNA MEHIO Aana BocnpounssegeHnMa CErMeEHTOB OT Bbl6paHHOFO K
nocneaHeMy cerMeHTy.
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11 CUCTEMA CUHXPOHU3ALMNN

CucrteMa CMHXPOHM3aLUMM NO3BONSET ONpPeaenTb YCI0BUA 3amnycka curHana. Korga cMrHan KkaHana
CMHXPOHM3ALUMN COOTBETCTBYET 3a4aHHbIM YCNOBMAM, OocuMiorpad oCyLlecTBNsieT 3axBaT CMrHana u ero
cTabunbHoe oTob6paxeHus Ha 3KpaHe. B umdposbix ocumnnorpadax BXOAHOW curHan oTtobpaxkaertcs
HEMpepbIBHO, HO TOJIbKO BbINOJIHEHWE 3a4aHHbIX YCNOBUA CUHXPOHM3AUMW rapaHTUpPYeT cTabunbHoe
oTobpaxkeHue curHana.

Huxe npuBegeHa cxema cbopa wHdbopMaumun. T[lonoOXKEHUE TOUKM 3anycka pa3BepTKU
onpenensieTcss KOHTPOJSIbHOM TOYKOM BPEMEHU N YCTAaHOB/IEHHOM 3a4€PXKOW 3anycKa.

Touka 3anyckKa pa3BepTKu

Mpep3anyck Mocnesanyck

N _/
e

MamaTtb ocuunnnorpadca

HacTponkun cxeMbl CMHXPOHU3ALUK AO/MKHbI 6bITb OCHOBaHbl HA 0COHEHHOCTAX BXOAHOrO cCMrHana,
3TO ycnoBmne Heob6xoaMMo A5 BbICTPON HAaCTPOMKKM U 3axBaTa CUrHana.

Ocuunnorpadbl  cepun  AKWM-4131 obnagatoT  pasBUTOM  CUCTEMOM  CUMHXPOHM3aUWUW,
obecneumBalolwen cnepyowme ycnosus 3anycka: no @GpOHTY, NO CKOPOCTU HapacTaHus ¢poHTa, no
ANNTENbHOCTM uMnynbca, TB (Bnaeo) curHasom, no uHTepeaay Mexay umnynbcaMmu, no napamMeTpaM OKHa,
Mo paHTy, no wabnoHy (normyeckme ycnoBus), OT/IOXKEHHbIM 3anyck, NO 3aAaHHOW MocrenoBaTebHOCTH
(IIC, SPI).

11.1 UCTOYHUK CUMHXPOHMU3aALMNMN

B KauyecTBe UCTOYHMKA CUHXPOHM3aumm B ocumnnorpadax cepum AKUM-4131 moxeT 6bITb Bbi6paH
aHanorosbln kaHan (CH1, CH2 / KAH1, KAH2), kaHan BHewHen cuHxpoHmnsaunm (EXT, EXT/5 / BHELL,
BHELU/5) nnn MmoxeT 6bITb BbINOSIHEHA CMHXPOHM3aums oT ceTn nutanmsa (AC Line / CeTb).

Ona Bbibopa MCTOYHMKA CUMHXPOHM3aUMK HeobxoauMo HaxaTb kKHonky SETUP Ha nepepHel
naHenu ocuunnorpada, B OTKPbIBLIEMCSH MEHIO HaXaTb KHOMKY yrnpasneHus MeHo Source/WUCTOUYHUK U
noBopaymBasl YyHMBepCanbHbIN perynatop BbibpaTte MCTOYHUK CUHXPOHU3ALMUMN,

BbI6bpaHHbIN UCTOYHUK CUHXPOHU3aAUMK OTObpakaeTcsl B BEPXHEM MpaBOM Yrjy 3KpaHa, B OKHe
napamMeTpoB CMHXPOHU3ALUMUMN.

AHanoroBbli BXoA:

CurHanbl ¢ aHanorosbix kaHanos CH1, CH2 / KAH1l, KAH2 moryT 6biTb Bbi6bpaHbl B Ka4yecTBe
CUrHaNoB CUHXPOHM3aUunnN. CUHXPOHM3AUUS MO aHAsIOrOBOMY KaHasly BbIMOSHAETCS, AaXe eCNn OTK/IIYEH
BbIBOJ, KaHan Ha aKpaH ocuunnorpada.

BxoA BHeLWHEeW CUHXPOHU3aLuu:

BHeWHNIn MCTOYHMK 3anycka MoxeT 6biTb MCMONb30BaH ANs Mojayn BHELWHero 3anyckKarouiero
curHana Ha pasbeM BHELU CUHXP B TOM cnyyae Korga aHanoroBble KaHanbl MCNOMb3YHTCA Ana cbopa
AaHHbIX. Mpn BbIGOpEe WUCTOYHMKA CUHXpoHM3auunm BHELU/S5 curHan CUHXpOHM3auUMM MNOAABAaEMbIA Ha
pazbem BHELU CUHXP 6ynet ocnabneH B 5 pas.

CeTb:

B KauyecTBe UCTOYHMKA CUTHana CUHXPOHU3AUMM MOXET BbITb UCMOML30BAaHO CETEBOE NepeMeHHoe
HanpshXeHWe Ha BXOoAe paszbeMa NuTaHusa ocumnnorpada. JaHHbIN MCTOYHUK CUHXPOHM3AUUM MOXeET 6biTb
NCNONb30BaH ANs OTO6pa)keHUs OTHOLIEHUI MexAay CUrHasaoMm (HanpuMmep, OCBETUTE/bHblE YCTPOWCTBA) U
nuTaHna (nutaHue npubopa). Tak Xe, UCTOYHUK CUHXPOHU3aALUKM OT CEeTU MOXeT 6biTb MCNONb30BaH ANs
CMEXHbIX U3MEPEHUN IHEpPreTUKn AN cTabunbHOCTU CUHXPOHM3ALUMK CUTHaNa ¢ Bbixoaa TpaHcdhopMaTopa.

11.2 Pe>xuMbl paboTbl pa3BepTku
Pexxum pasBEpTkM onpegenseT noseaeHwe ocuumnnorpada BCe OCTajlibHOE BpeMs OT/INYHOE OT

MOMeHTa 3anycka. Ocuunnorpad npeanaraeTt TpU pexuma pasBepTKu:

e aBTOMATM4YECKUNA;

* OKAYLWNNA;

e OOHOKpATHbIN.

Ons Boibopa pexuma paboTbl pa3BepTkn HeobXo0AMMO HaxaTb OA4HY 13 KHornok Auto, Normal u
Single Ha nepeaHelt naHenu ocumnnorpada B none CUHXPOHU3ALNA.
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ABTO (AUTO): 3TOoT pexuM pa3BepTKM MNO3BONSET ocuuiorpady pernmctpupoBaTb faxe Te
CUrHanbl, KOTOpble HEe COOTBETCTBYKT YCNOBUIO 3anycka. [lpy OTCYTCTBMM MYCKOBOrO CUrHana
COOTBETCTBYIOLWEr0 YCA0BMSAM 3anycka ocuwmnnorpad depes onpeneneHHoln nepuos (Kak onpeneseHo
HaCTPOMKOM ANUTENbHOCTU pa3BepTKM) NpousBedeT caMmos3anyck. B cnyyae Takoro ¢opcumpoBaHHOro
3anycka npouecc otobpa)keHMs OCUMANOrpaMMbl Ha 3KpaHe HUKAK He CBA3aH C CaMUM CUrHasaoM, Mo3TOMY
€CNnN MosiBASIeTCS AENCTBYIOWMIA MYCKOBOM CUrHan, To nsobpaxeHme Ha dKpaHe CTaHOBATCA CTabuabHbIM.
Jliobol dakTop, BbI3bIBAOWMUNA HeCTabunbHOCTb (OPMblI CUrHana, MoxXeT 6biTb obHapyXeH B pexume
aBTOMaTU4eCKOro 3anycka, HanpmMep, Npyv NpoBepKe BbIXOAa MCTOYHMKA NUTaHUS.

MpuMeyaHue: Npu yCTaHOBKE rOpPM3OHTasIbHOM pa3BepTkuM MeaneHHee 50Mc/aen, aBToMaTUYECKUiA
peXxuM He No3BONAET ocumiorpady pearmpoBaTb Ha BXOAHbIE CUTHaANbI.

XAOYLIWMIA (Normal): XAywuil pexuMm nepeBoauT ocuuniorpad B pexuma  OXWAAHUS
BbIMOMIHEHUST YCNOBUIA CUHXPOHM3aUuunM n ocumnnorpad 6yaetr perncrpmposaTb (OpPMYy CUIHaNOB TOJIbKO
Npw BbIMOJIHEHUW YC/IOBUI 3anycka. MNMpu oTCYTCTBMU 3TUX YCAOBUI ocumnnorpad XA4ET nx nosiBieHns u Ha
SKpaHe CoXpaHseTcs npeabiaylasl ocumnorpaMma, ec/in 3To BO3MOXHO.

OLNHOKPATHDbIW (Single): B pexuMe OfHOKPATHOro 3arycka rnocne HaxaTus KHomku Single
ocumnnorpad XAET BbINOJHEHWS YCNOBUI 3anycka. MNpu nx BbIMOAHEHUN ocumnnorpad permcTtpupyeTt oaHy
dopMy curHana m octaHasnmBaeTcs. MNOBTOPHbIM OAHOKPATHbIN 3aMyCK BO3MOXEH MPU HaXXaTuUM Ha KHOMKY
Single.

11.3 YpoBeHb 3anycka
Touka 3anycka onpefenseTcsds YpOBHEM 3anycka W BblGOPOM HaK/AOHa (MOAOXWUTENbHbLIA UK
oTpuuaTenbHbIN PPOHT).

YpoBeHb 3anycka — lloporosoe HanpsxeHue (B), npn KOTOPOM NPOMCXOAMT 3anycCk.

Monb3oBaTeNb MOXET YCTaHOBUTb YPOBEHb 3anycka, A1a BblbpaHHOro aHanoroBoro kKaHana,
noesopauvmBasi KHonky-perynatop Trigger.

Mpn HaxaTum KHomku-perynatopa Trigger, NponcxoauMT yCTaHOBKa YPOBHSA CUrHasa 3anycka Ha

50 % aMnAnTyabl ocuMAnNoOrpamMm,
A
YpoBeHb 3anycka oTobpa)xkaeTcs MapKepoM ™ pacrnofiOXXeHHbIM B 1€BOW YacTu 3KpaHa.

11.4 YcTtaHOBKa BMAa CBSAA3U CXE€Mbl CUHXPOHU3ALIUMU

Bupa cBA3mM — cnocob noagKAlYEHNA CUrHana Ha BXo4 CXEMbl 3amnycka.

Ons BblbOp BUMAA CBA3M CXEMbl CMHXPOHM3aLUN HeobxoanMo HaxaTb kKHonky SETUP Ha nepeaHen
naHenu ocuunnorpada, B OTKPbIBIUEMCS MEHI UMKIMYHO Ha)XaTb KHOMKY YMpaB/ieHUS MeHIo
Coupling/CBa3bBx.

B ocumnnorpadax cepmn AKNM-4131 npeaycMoTpeHbl YeTbipe BUAA CBSA3U CXEMbl CUMHXPOHM3aLMN.

DC (OTkpbITbIA BX0oA) — [pMMeHsieTcs Ana noAayvym Ha BXOZ 3amnycka BCEX YACTOTHbIX KOMMOHEHT
CuUrHana, unm B caydasx, korga 3akpbiTein Bxoa (AC) MOXET NpMBECTM K CcMeLLeHnto 3hPeKTUBHOIO YPOBHS
3anycka.

AC (3akpbiTbin Bxoa) - EMkocTHasa cBszb no Bxoay. OTceyeHMe MOCTOSSHHOW COCTaBASIOLLEN,
nogassieHue 4actoT Hmxe 50 Iy,

HF Reject (BY dunbrp) - (nopasneHme BY) CBA3b 4yepe3 HU3KOYACTOTHbIM  HDUALTP,
NoAaBNSAOLWMNA YacTOThbl CBblWwe 1,27 MIy. NpuMmeHsaeTcs ANS 3anycka Ha HU3KUX YyacToTax.
LF Reject (HY dounbtp) - (nogasneHme HY) CBA3b MO BXoAy 4epe3s eMKOCTHOM

BbICOKOYACTOTHbIN (pUIbTP; OTCeYeHne MOCTOSSHHOM COCTaBfSAOWEN, NogaBneHne 4acTtoT Huxe 2,08 Mlu.
MpuMeHsieTcs AN NOBbIWEHUA CTabUNbHOCTU 3anycka Ha CpeaHUX N BbICOKMX YacToTax.
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11.5 Ypepi>xaHue 3anycka

OyHKUMNA yaepXaHUs — 3TO AOMOJSIHUTENbHOE YC/I0BME AJ1S peXMMa CUHXPOHM3aUMU Mo (PpPoHTY.
OHa MoxeT 6biTb Bblpa)keHa KakK WHTepBajs BPEMEHW WAM KOANYEeCTBO CObbITuI. DYHKUMSA yAep)KaHus
6n1oKMpyeT CXeMy CUHXPOHM3aUMW Ha 3adaHHbIA Mepuos BpeMeHW WM KOoNM4ecTBo cobblTMi nocne
nocnegHero 3anycka passepTku. CobblTua — 3TO ciayyaum, Korga uMMeeT MeCTO BbINOJSIHEHME YCI0BUIA
3anycka. Crneaylowmii 3anyck npowvsoingeT, Koraa WCTEeKYT YCnoBuA yaepxaHua wn 6yayT BbINOAHEHbI
OCTasibHble YC/I0BUSA 3anycka.

OyHKUMA yaepXaHus WCNOoNb3yeTcs ANs nosydeHums CTabuabHOrO 3anycka Ha COCTaBHbIX
rnepnogmnyeckux curHanax. Hanpumep, ecnm M3BECTHO KOMMYECTBO UNW ANUTENBbHOCTU 3/1EMEHTApPHbIX
curHanos, obpasyowmMx COCTaBHOM CUrHaN, TO MOXHO 3absokuMpoBaTb MX, BbibpaB noaxoasiliee 3Ha4YeHue
yaepxaHus. Noxoxue ycroBmusa UCMNOJb3YOTCA B YC/TOBHbBIX TUNAaX CUHXPOHU3aUUN.

NHoraa MOXHO AOCTUYbL CTabubHOrO OTOBpaxkeHns NepuoanYecKnX CAOXHbIX CUMHANO0B, HaN0XMB
YyC/OBWE Ha WUHTEpBas BPEMEHU MexAay nocnenosaTesibHbIMW 3anyckamu. B npoTMBHOM cny4yae 3TO BpeMms
onpeaenseTcsa To/IbKO BXOAHbIM CUMHAsIOM, PEXMMOM CBA3W W MONOCONM nponyckaHus npubopa. Boibepute
NONOXUTENbHbLIA MNWM OTpULATENbHbIM 3anyckalowmin GPOHT U MUHUMANIbHOE BPEMS MeXAy 3anycKaMmu.
3anyckawLwmin CMHXPOMMNYbC reHepupyeTcsl, Koraa 6yaeT BbIMOMHEHO YC/0BME 3anycka Nnocie ucreyeHns
BPEMEHWN BbIAEPXKW, OTCUYMTBIBAEMOrO OT nNocaegHero cuHxpoumnynbca. MoxHO BbibpaTb nbom
npoMexyTok BpeMeHn oT 80 HC Ao 1,5 c. OTcyeT BpeMeHn yaep)KaHus HaudMHaeTCs 3aHOBO Mocse Ka)aoro
3anycka.

UCTOYHUK CUHXPOHU3ALMW: NONOXUTENbHbIN (PPOHT

3anyckalouiee 3anyckatoulee 3anyckatoee
cobbiTne cobbiTne cobbiTne
/ /]
4 ¢
) '
3anyck MOXeT NpoOUCXoaAUTb '| 1
S A T
L4
e BPEMS YAEPKAHNS i I} e BPEMS Y1EPKAHNS e :
! 1
& ' \
I"eHepupyeMbm CUHXpOUMNYNbC 3anycka \ \

% 1y
; } . : by
I | 3anyck HauMHaeT
HOBbIil OTCYET
: . BPEMEHU 3af1ePXKKM

I I 3anyck HauuHaet
HOBbIN OTCYET
' ! BPEMeHU 3aepXKu

Onsa Boibopa KOppeKTHOro BpeMeHU yaepXaHus 3anycka Heobxoanmo:

1. Haxatb kHonky Run/Stop ansa ocraHoBku cbopa wHdopmauun. Mcnonb3ysa perynstop
CMeLLEeHNS roOpU3OHTaNIbHOW pa3BepTKM HamTWU MOBTOPSAIOWYHOCS YacTb CUrHana. BbInonHWUTb
U3MepeHne BpeMeHu Mexay NOBTOPSAILWMMUNCA yYyaCcTKaMu CUrHana c NoMoLLbio KypCopoB.

. 3a4aTb BpeMs yaepxaHusa 3anycka.

. HaxaTbe kHonky SETUP Ha nepegHein naHenwn ocumnnorpadga. OTKPOETCS MeHK HacTpoek
CUHXPOHM3AaUWK, NO YMOSYAHUIO AOIXKEH BbITb BbIGpaH TMM CUHXPOHM3AUMKN N0 DPOHTY.

4. Haxatb kHonky ynpasneHusa MeHio Holdoff Close/Yaep> Bblksa, 3aTeM MNOBEPHYTb

YHUBeEpCanbHbI perynsatop Ans Bblbopa BpeMeHu yaepXaHus 3anycka.

wWN

11.6 ®unbTp WyMa

OyHKUMA nojaBneHns wyMa gobasnseT AONONHUTENbHbIA MMCTEPE3NC B CXEMY CMHXPOHU3aumun. 3a
CyeT YyBe/IMYEHUSA 30Hbl rucTepesnca B CXeMe CUHXPOHM3auWuW, YMEeHbLIaeTCss BEepPOATHOCTb JIOXHbIX
cpabaTbiBaHMM OT WyMa B CurHane. B Toxe BpeMs, GUAbTP WyMa yMeHbLUAET YyBCTBUTENbHOCTb 3anycka,
noaToMy Ang cpabatbiBaHUA HEO6X0AMM CUIHAN C 6O0MAbLLUNM YPOBHEM.

Ons BkntodeHns yHKUMW nogaBneHms wyma HeobxoauMMo HaxaTb kHonky SETUP Ha nepeaHen
naHenu ocuumnnorpada, B OTKPbIBLUEMCSH MEHIO HaxXaTb KHOMKY ynpasneHus meHio Noise Reject/®dunbtp
WyMma ang BKAOYEHUS (PYHKUMM MOAABMEHMSA LyMa, MOBTOPHOE Ha)aTue KHOMKWM OTK/oYaeT AaHHYIo
dyHKUMIO.
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M 500ns

Tun
PpoHT

Puc. 11-2 ®dyHKLUMA NoAaBNEHUA WYyMa BKJIlOYEHa

11.7 Buabl CUHXPOHU3aUUM

Ocuunnorpad uMeeT 5 pexuMoB 3anycka:

Mo dpoHTY;
Mo CKOPOCTW HapacTaHus;

Mo 3apaHHbIM MapameTpaM ANUTENbHOCTU MMNYNbCA;
TB cMHXpoHU3auus;

Mo napameTpaM OKHa;

Mo BpeMeHHOMY nHTepBany;

OTNOXEeHHbI 3anycK;

Mo paHTy;

Mo wabnoHy.
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11.7.1 CuHxpoHuM3auusa no ppoHTy

3anyck no hpoHTy ABASETCS NPOCTENILUNM TUMOM 3anycka. 3anyck no GpoHTY NpoucxoauT, Koraa
CUrHan nepecekaeT aMmnINTYAHbIA MOPOr KakK C MOJIOXUTENbHbIM, TakK U C OTPULATENbHbIM HAaK/IOHOM, C
BO3MOXXHOCTbIO y/lIEp)KaHWUSA 3anycka no 3aaHHOMY BPEMEHHOMY WHTEpBany.

MoNoXUTENbHbI OTpuuaTenbHbIi
dpoHT bpoHT

""""""""""" LT ypOBeHb 3alycCKa

3anyck 3anyck

. HaxaTtb kHonky Setup Ha nepeaHelt naHenu npubopa, ANA NEpPexol B MEHI0 HacTpoek

CUHXPOHU3aLUnn.

. HaxxaTb kHOMKy ynpaBneHust meHio Type/Tun v NoBepHyTb yHMBEpPCasbHbIi perynstop Ao

BbibOopa TuMNa cuHXxpoHusauun Edge/®poOHT, aNn8 NOATBEPXIAEHUS Bbibopa HaxaTb
perynstop.

. HaxaTb KHOMKy ynpasneHus MeHo Source/UCTOYMHMK U WCNOAb3YyS YHUBEpPCasbHbIN

perynaTtop BblbpaTb UCTOYHMK CUIHaNa CUHXPOHM3aALUMK.

. HaxaTtb kHonky ynpaeneHns MeHio Slope/HaknoH wu VICﬂOJ'Ib3§F| YHUBEPCANbHbIN

perynatop Bbl6paTb CUHXPOHM3AUMK  MONOXUTENbHbIM (POHTOM , CUMHXPOHMU3aLMIO

oTpuuaTenbHbIM (MPOHTOM WM CUHXPOHM3auUMI0 No nbomy GpPOHTY , KOTOpbIN
obHapy>XeH nepBbIM.

. NoBepHyTb perynatop Level Ha nepegHel, B rMosie ynpaBfieHUS CUHXPOHU3aAUMEN, ANS

YCTaHOBKWN YPOBHS 3anycka.

11.7.2 CuHXpPOHM3aLMSA MO CKOPOCTU HapacTaHMus.

3anyck no 3a4aHHOW CKOPOCTM HapacTaHus wnam cpesa ¢GpoHTa, onpeaenseMon MNpoxoaoMm OT
nepeceveHns B no nepeceyeHnss A NMOPOroBbiX YPOBHEN B TeYeHMEe BPEMEHU, KOTopoe 6osblue, MeHbLUe,
HaXoaunTCa B npegenax nin BHeE npegenoB YCTaHOBNEHHOIO BPEMEHHOIO MHTEPBAasa. I'Ioporosble BETUYUNHDbI
Tak)xe MOXeT ObITb 3a4aHbl.

BepXxHW NOpOroebli ypoBEHb

HWXXHWIT NOporoeblil YpoBeHb
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CKOpOCTb HapacTaHusa

. HaxaTb kHonky Setup Ha nepeaHeit naHenu npubopa, ANS Nepexoa B MEHH HacTpoek

CUHXPOHMN3aLUunn.

. HaxaTb kHoMky ynpasneHusi meHio Type/Twvn 1 NOBEpPHYTb YHWBEPCaASbHbIA perynsitop 4o

BblbOopa TMNa cuHxpoHusauum Slop/CKopocTb, AN NOATBEPXAEHMUS Bblibopa HaxaTb
perynaTop.

. HaxaTb KHOMKYy ynpaBneHusa MeHio Source/WUCTOYHUK U WUCNONb3YS YHWBEPCaSbHbIN

perynaTtop Bbl6paTb MCTOYHUK CUTHaANa CUHXPOHU3aUUN.

. HaxaTtb KHOMKy ynpaeneHusa MeHto Slope/HaknoH u VICI'IOJ'Ib3§F| YHUBepcasnbHbIl

perynaTtop Bbl6paTb CUHXPOHU3aUUIO MONTOXKUTEJIbHbIM (prHTOM ;, CUHXPOHU3aAUUIo

oTpuuaTenbHbiM (OPOHTOM WIN CUHXPOHM3aAUMIO No NboMy GPOHTY , KOTOpbI
obHapy>xeH nepBbIM.

. HaxaTb kHONKy ynpasneHusa MeHio Limit Range/3anyck Korpga, ana Bbibopa ycnosus

CUHXPOHU3AUNN:
e < -Korga ckopoCTb HapacTaHus MeHblUe 3a4aHHOro 3HaYeHUs ;
e > - Korga CKopocCcTb HapacTaHmsa 6onblle 3a4aHHOro 3Ha4YeHus;
e <> - Korga cKkopocCcTb HapacTaHus 60sblie NN MeHblue 3a8aHHOr0 3HAYEeHUS;
e > < - Korga ckopocCTb B npegenax 3agaHHoro gnanasoHa.



6. Ha BTOpON CTpaHuue MeHI HaxaTb KHonky Lower Upper/BepxH Hu)XH ans yCTaHOBKM
3HAYeHUN BEPXHEro M HMXHEro MOpOroBOro ypoBHS. YCTaHOBKA 3Ha4YeHMs OCyLLeCcTBsSeTcs
YHUBEpCasbHbIM PeryisaTopoM, 4SS MNepeKkItoYeHUs Mexy BBOAOM 3HAUYEeHW BEpPXHEero uau
HMXHEro npenenoB HaxaTb KHonky Lower Upper/BepxH HMKH noBTOpHO. HuxHee
3Ha4yeHne NoporoBOro YpoBHS, HE MOXET ObITb Bbllle BEpPXHEro 3Ha4yeHus n Ha o6oporT.

11.7.3 CMHXpPOHM3aLMS MO YCNIOBUSAM AJINTENIbHOCTU UMNYJIbCA

3anyck MO OKOHYAHMIO MOJSIOXKUTESIBHOTO UMM OTPULATENBHOrO WMMMNYJbca, Koraa ANUTENbHOCTb
uMnynbca 6o0/sblle, MEHbLLIE, HAXOAMUTCA B Npeaenax uan BHe npeaesnoB YCTaHOBEHHON ASIMTENbHOCTU.
ONnTenbHOCTb OTpULIATENBHOIO UMMYJbCa
OnuTenbHOCTb
NOSIOXMTENBHOrO UMNYyNbCa
1

~~~~~~~~~~~~~~~~~~~~ mosoeressemsmsem-------b------------YpoBeHb 3anycka

] 1
OdnutenbHocTb
oTpuuaTenbHOro uMnynsca

1. HaxaTtb kHonkKy Setup Ha nepegHelr naHenu npubopa, ANS Nepexoa B MEHK HacTpoek
CUHXPOHU3aLNK.

2. HaxaTb KHOMKy ynpaBneHuss meHio Type/Tun 1 noBepHyTb YHUBEPCAsIbHbIA PerynsaTtop 4o
Bblbopa Tuna cuHxpoHu3aumn Pulse/UMnynbc, ansg noaTBepXaeHUs Bblbopa HaxaTb
perynsarop.

3. HaxaTb KHOMKy ynpasBfeHns MeHio Source/WUCTOMHMK U MCNOoNb3ys YHUBEPCasbHbIN
perynsatop BblibpaTtb MCTOYHUK CUTHaANa CUMHXPOHM3aLUWUK.

4. MNMoBepHyTb perynsatop Level Ha nepeaHen, B nose ynpaBAeHUS CUHXPOHM3auuen, Ans
YCTaHOBKW YPOBHS 3anycka.

5. HaxaTb kHOMNKy ynpaBneHuss meHio Polarity/MonapHocTtb ans Bbibopa NonsipHOCTM
MMNynbca No KOTOpoMy 6yAeT BbINONHATCA CMHXpoHU3aumsa Positive/MonoXxxurenbHaa van
Negative/OTtpuuarenbHas.

6. HaxaTb kKHOMKy ynpasneHusa MeHio Limit Range/3anyck Korpa, ansa Bbibopa ycnosus
CUHXPOHU3ALNK:

e < - [1NNTENbHOCTb MMNYJ/IbCA MEHbLUE 3alaHHOr0 3Ha4YeHus.
MpuMmep: npun yctaHoBKKM ycnoBusa < 100 Hc, 3anyck npousonget npu obHapyxeHuu
UMnynbca ¢ gnmTenbHocTbio MeHee 100 Hc.

f=— 100 He —=] =100 He—| _
] | I -

e > - 1NNTeNbHOCTb UMNynbca 60nblle 3a4aHHOI0 3HAYEHUS.
Mpumep: npun yctaHoBkK ycnoeBusa > 100 Hc, 3anyck npousonget npu obHapyxeHuu
MMNynAbca C anutenbHocTbio 6o0nee 100 Hc.

3anyck

[=—100 Hc—= |=—100 Hc—] _—3anyck
| | l

e <> - Korga AnmnTenbHOCTb MMNyJbca 6onblue HUXKHEro npeaesa U MeHblue BepxXHero
npegena.
Mpumep: npu yctaHoBku ycnosusa > 100 HC u < 300 Hc, 3anycK npousongeTr npu
obHapy>XeHun nMnynbca B yKa3aHHOM anana3oHe, mexay 100 n 300 Hc.

=100 Hc—=| |=—— 300 HC —=] l+—200 Hc —=] __3anyck
| | | L |

e > < - Korga onurtenbHOCTb MMNynbca 6onbLe BEPXHENro npeaena n MeHbllE HUXHEIO
npeagena.
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11.7.4 CumHxpoHM3auusa no napameTrpam TB curHana

B >TOM pexmMme cxeMa CUHXPOHM3AUMW JaeT BO3MOXHOCTb CUHXPOHM3AUMKU  MOSHOrO
TeNneBM3MOHHOIo curHana, Boibopa NONAPHOCTU BMAEO CMrHana, Bbibopa CMCTEMbl LBETHOMo TeneBuaeHus,
Bblbopa TB-ctpoku, u TB nona. Ocuunnorpadel AKUM-4131 noaaepXmBatdT CUHXPOHM3AUMIO MO
cneaywuwmm Tunam ueeTHoro tenesnaeHuns: NTSC, PAL n HDTV.

1. HaxaTtb kHoOnKy Setup Ha nepegHel naHenu npubopa, ANS Nepexoa B MEHK HacTpoek
CUHXPOHM3aLNMN.

2. HaxaTb KHOMKy ynpaBneHuss meHio Type/Tun n noBepHyTb YHMBEPCAsbHbIA pPerynstop no
Bblbopa Tuna cuMHXxpoHu3aumn Video/Buaeo, ana noareBepxaeHuss Bblibopa HaxaTb
perynartop.

3. HaxaTb KHOMKYy vynpaBreHus MeHlo Source/UCTOYHMK UM WUCNOAb3ys YHUBEpPCaNbHbIM
perynatop BblibpaTtb MCTOYHUK CUTHaNa CUHXPOHM3aLUNUK.

4. NoBepHyTb perynsatop Level Ha nepegHein, B nosie ynpaB/ieHUS CUHXPOHM3auuen, Ans
YCTaHOBKW YPOBHS 3anycka.

5. HaxaTb KHOMKy ynpasneHunsa meHio Standard/Cranpapt ana sbibopa Bmageo craHgapTa.
Ocumnnnorpadbl cepun AKUM-4131 nogaepxmBatoT cnegytowme Bmabl BUAeO CTaHAAPTOB.

CraHpgapt Tvn CuHXpoOMMNynbC

NTSC YepeccTpo4Has Bl-level
PAL YepeccTpoyHas Bl-level
HDTV 720P/50 MporpeccmBHas Tri-level
HDTV 720P/60 [MporpeccusBHas Tri-level
HDTV 1080P/50 lMporpeccmBHas Tri-level
HDTV 1080P/60 MporpeccmBHas Tri-level
HDTV 1080i/50 MporpeccmBHas Tri-level
HDTV 1080i/50 lMporpeccusHas Tri-level
Monb3oBaTeNbCKUN

Monb3oBaTeNlb TaKXe MOXET 3aAaTb COBGCTBEHHblE HACTPOWKM CTaHaapTa,

Heobxoanmo BbibpaTb TN Custom/Monb3oBar.

ans

3TOro

YacTtoTta Kagpos

251Tu, 300y, 50"y, 60 I'y,

Yucno cTpok

300 ~ 2000

Yncno nonen

1,2,4,8

YepeccTpoyHasi pasBepTka

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

Touyka 3anycka

Ctpoka

one

(3HayeHue

cTpokun)/1

(3HayeHue

CTpoku)/2

(3HayeHue

cTpokun)/3

(3HayeHue

cTpokun)/4

(3HayeHue

CTpokun)/5

(3HayeHue

CTpOKKn)/6

(3HayeHue

cTpokun)/7

(3HayeHue

CTpokKn)/8

o(N|jo|n|d|wN|— [T

Huxe npeacTtaBneHa Tabnuua,

roe Ha npumepe 800 CTpokM nokasaHa B3aumMOCBA3b Bbibopa
CTPOKM, MONs, pa3BepTKN M TOYKM 3anycka.

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

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

6. HaxaTb KHOMNKY ynpasneHus MeHio Sync/CuHXpoHu3aumsa 414 Bbibopa ycnoBus 3anycka.
Ona nwoboro TuMNa TENEeBM3MOHHOINO0 CUrHana MOXHO 3af4aTb TWUM  CUHXPOHM3ALMMU
Any/Jlro60o# nnu Select/Bbi6op.

e Any/J1i060# - CMHXPOHU3ALMS MO IIO6OMY FOPU3OHTANIbHOMY CUHXPOUMMYJbLCY;

e Select/Bbi6op - BbLIGOPp MONA M CTPOKM CUHXpOHU3aumu. [Ana Bbibopa HaxaTb
KHOMKY ynpaBneHus MeHio Line/Crpoka wnu Field/MNone, BbLi6paTbh 3HadeHue
YHUBEpPCasbHbIM PErynsaToOpOM.
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Huxe B Tabnuue npuBeaeHa WMHGOPMaUKUA O KOMYECTBE CTPOK B MOJie ANA KaXAOro M3 BUAEO
CTaHAapTOB.

CraHpapt 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

11.7.5 CuHXpOHM3aLMA NO NapaMeTpaM OKHa

B 3TOM pexume CUHXPOHM3auMM 3anyck MNpOMCXOAUT, Korga YpOBEHb CUrHana BbIXOAMT 3a
npeaenbl YCTAHOBIEHHOIo «OKHa» (nepecekaeT BEPXHIOK MM HUXHIOK rpaHuLbl).

Ectb ABa Buaa oOkKoH: abconoTHoe W OoTHOocuTenbHoe. OKHa WMeKT pas/indHble MeToAbl
KOPPEeKTUPOBKM YPOBHA 3anycka. [pu Bbibope okHa abCoMOTHOro TuUMNa, HUXHUA N BEPXHUA YPOBEHb
3anycka MOXHO perynpoBaTb COOTBETCTBEHHO C MOMOLbIO PYyYKW perynsatopa yCTaHOBKWM YpPOBHS. [Mpwu
BbibOpe OKHa OTHOCUTENIbHOrO TWMNa, AOCTYyMNHa PperyMpoBKa LEeHTpasbHOM OCWM YpOBHS 3anycka, Wu
3Ha4YeHMe OTCTPONKM HUXKHEN U BEPXHEN FpaHunL, OT LEeHTpa.

e ECAn HMXHWMI 1 BEpXHWUIA MOPOroBble YPOBHW HaxoAsaTCsa B npeaenax guvanasoHa amnautyabl
CUrHana, CUHXpPOHWU3aUnn 6y,qu BbIMOMHATBCA KaK MO HapactawuweMmy, TaK W no
cnagawowemy GpoHTy.

e Ecnun BepxHuii Noporoebi YypOBEHb HAaXOAUTCSA B nNpeenax gvanasoHa aMnauTyabl curHana,
B TO BpEMA Kak HUXHNI I'IOpOFOBbIVI YPOBEHb BbIXOAUT 3a Npeaenbl Anana3oHa aMnanTyabl
CUrHana, CMHXpoHusaumsa 6yaeT BbIMNOMHATLCA TONbKO MO HapacTawweMy GOpoHTY.

e Ecnun HMXHWIA NOPOroBbIN YPpOBEHb HAXOAUTCS B NpeAenax AuManasoHa aMnamTyabl CUrHana, B
TO BpeEMA KakK BerHMVI I'IOpOFOBbIVI YPOBEHb BbIXOAWUT 3a Npeaenbl Anana3oHbl aMMJINTYAbl
CUrHana, CMHXpoHusaumsa 6yaeT BbIMOJHATLCA TONBKO MO cnagatowemy GpoHTy

Hactpoitkn Absolute/A6contoTHOro TMNa okKHa.

1. HaxaTtb kHonkKy Setup Ha nepegHer naHenu npubopa, ANS Nepexod B MEHK HaCTpoek
CUHXPOHMU3aUMN.

2. HaxaTb KHOMKy ynpaBneHuss meHio Type/Tun 1 noBepHyTb YHUBEPCAsbHbIA PErynstop no
Bblbopa Tuna cuHxpoHmsaumn Window/OKHO, A1 noATBEPXAEHUSA Bblbopa HaxaTb
perynartop.

3. HaxaTb KHOMKY ynpasneHus MeHwo Source/UCTOYHMK U WUCNOAb3yS YHUBEpPCanbHbIM
perynsatop BblibpaTtb MCTOYHUK CUTHaANa CUMHXPOHM3aLUNUK.

4. HaxxaTb KHOMKY ynpasneHus MeHtio Typ/Tuvun okHa ans sBbibopa Absolute/A6contoTHoro
OKHa.

5. HaxaTb KkHoOMky ynpasneHusa meHio Lower Upper/Bepx HMXXH aNns yCTaHOBKW BepxHero
WIN HWXHEro noporoBoro YypoBHSA. [N yCTaHOBKM MOPOrOBOr0 YpPOBHSA WCMNONb30BaTb
YHUWBEpCasnbHbIl perynsaTtop.

HacTtpoiiku Relative/OTHOCMTENbHOrO TUNa OKHa.

1. Haxatb kHomky Setup Ha nepegHen naHenu npumbopa, ANa nepexos B MEHI HacTpoek
CUHXPOHMU3ALUMN.

2. HaxaTb KHOMKy ynpaBneHunsa MeHio Type/Tun 1 noBepHYyTb YHUBEPCasbHbIA perynsarop Ao
Bbibopa Tuna cuHxpoHusaumm Window/OKHO, Ans noaTBepxaeHus Bbibopa HaxaTb
perynaTtop.

3. HaxaTb KHOMKYy ynpasneHus MeHw Source/WUCTOMHUK U WUCNONb3ys YHUBEPCabHbIM
perynatop Bbi6paTb MCTOYHUK CUIFHaNa CUHXPOHM3ALUMUN.

4. Haxatb KHOMKY ynpaBneHus MEeHIo Typ/Tvn OKHa ans BblbOpa
Relative/OTHOCHMTENBHOIO OKHa.

5. HaxaTb kHOMNKy ynpasneHus MeHio Center Delta/LleHTp [lenbTa 418 YCTAHOBKW 3HA4YeHUs
LEeHTpanAbHOM OCU U 3HAYeHUs OTKNOHeHus ([Jenbta) oT ueHTpa. AN yCTaHOBKM 3HAYeHWN
WMCNONb30BaTb YHNUBEPCaNbHbIN perynsatop.
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11.7.6 CuMHXpOHM3aALMSA NO MHTepBany

3anyck no BTOPOMY MOJIOXUTENbHOMY UM OTPULLIATENBHOMY (POHTY, KOra NMpOMEXYTOK BPEMEHMU
mMexay ¢poHTamMu 60nblue, MeHblle, HaxoAUTCS B Mpeaenax WIM BHE MNpeaesioB YCTaHOBIEHHOro
BPEMEHHOI0 MHTepBana.

I—’I
3anyCK 3anyck
1. HaxaTb KHOMKy Setup Ha nepesHel naHenu npubopa, AN MEPexXOL B MEHK HacTpoek

CUHXPOHM3ALNMN.

2. HaxaTb KHOMKy ynpasneHns MeHto Type/Tun 1M NOBEPHYTb YHMBEpPCAJbHbIM perynsaTtop 4o
Bblbopa Tuna cuHxpoHmsaumn Interval/WHTepBan, ans noaresepxaeHus Bblbopa HaxaTb
perynaTtop.

3. HaxaTb KHOMKy ynpasBfeHns MeHio Source/WUCTOMHMK U MCNOoMb3ys YHUBEPCasibHbIN
perynstop BbibpaTb MCTOYHUK CUTHANa CUMHXPOHM3aUNN.

4. HaxaTb KHOMKY ynpaeneHmss MeHto Slope/HaknoH ¥ uMCNonb3ys YHUBEpPCasbHbIN
perynsatop BblbpaTb CMHXPOHM3ALMIO MOAOXKUTENbHbIM (DPOHTOM ER /nu CUHXPOHMU3AUMIO
oTpuuatenbHbiM HGPOHTOM E!

5.HaxaTe kHOnKy ynpasneHusa MeHio Limit Range/3anyck Korpga, ana Bbibopa ycnosus

CUHXPOHU3ALMN:

e < - (MeHblle 33a4aHHOr0 3Ha4yeHusd): 3anycK Koraa WHTepBan BPEMEHM A0 BTOPOro
MONOXUTENBbHOIO MM OTpULaTeNbHOro poHTa MeHblle 3a4aHHOr0 3Ha4YeHus.

e > - (6onbwWwe 3agaHHOro 3HA4YeHUs): 3anycK Korga MHTepBan BpPEMEHUM A0 BTOpPOro
NONOXMUTENbHOIrO MM oTpuuaTenbHoro poHTa 6onble 3a4aHHON0 3HAYEHMUS.

e <> - (B npepenax 3ajaHHOro AuanasoHa): 3anycKk Korga WHTepBasa BpeMeHu A0
BTOPOr0 MOJOXMUTENIbHOrO UM oTpuuaTenbHoro gpoHTa 6o0sblie 3a4aHHOro 3HadeHus
HWXXHEro npeaena n MeHblle 3alaHHOro 3Ha4YeHUs BEpPXHEro npeaena.

e > < - (B He npenesnosB 3aJaHHOro AnanasoHa): 3anyckK Korja MHTepBan BpeMeHW A0
BTOPOro MOJOXMUTENbHOIrO WM oTpuuaTenbHoro gpoHTa 6osblue 3a4aHHOrO 3HaveHus
BEepxXHero npejena v MeHblUe 3aJaHHOro 3Ha4YEeHNA HUXHEro npeaena.

11.7.7 OTno>XeHHbI 3anyckK

3anyck npu nponagaHuM CcurHana Ha Bpemsa 60sblle 3a4aHHOro Mo YCAOBMIO (POHTaA MK
COCTOSIHMS.

3anyck, korga 6nuxanmwme GPOHTbI OAHOMMEHHOMW (ycnoBue <«@POHT») WAM Pa3HOUMEHHOMN
(ycnosume «COCTOsIHME») NONSAPHOCTU OTCTOAT APYr OT Apyra Ha BpeMms 6onblue 3a4aHHOrO0.

Ycnosue «poHT»
ycnosme «COCTOSIHME»

}_—"Il—bll—'L” —> >—>| ——
LU L W )

3anyck 3anyck

3anycu 3anyck

HacTpoikun OT/I0)KEHHOr0 3anycKa no ycioBUI0 «®pPOHT>.

1. HaxaTtb kHonky Setup Ha nepegHel naHenu npubopa, ANsS nepexon B MeEHI HacTpoek
CUHXpPOHM3aLUN,

2. HaxaTb KHOMKy ynpaBneHuns meHio Type/Tun 1 noBepHYyTb YHUBEPCasbHbIA perynsatop Ao
Bblbopa TMna cuHXpoHM3auun Drop Out/OTno>keHHas, Ansd noaTBepxAaeHus Bbibopa
HaXaTb perynartop.

3. HaxaTb KHOMKY ynpasneHus MeHio Source/UCTOYHMK U UCNOAb3ys YHUBEpPCasbHbIN
perynatop Bbi6paTb MCTOUYHUK CUIFHaNa CUHXPOHM3ALUMUN.
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4. HaxaTb KHOMKY ynpaBneHus MeHiwo Slope/HaknoH ¥ UCMNOAb3ys YHUBEPCasbHbIN
perynaTop Bbi6paTb CMHXEOHMBaLWIIO NONOXUTENbHbIM (PPOHTOM ER /o CMHXPOHU3ALMNIO

oTpuuaTenbHbIiM HPOHTOM .

5. HaxaTb KHOMKy ynpaBneHuss MeHio OverTime Type/Tun BpemeHum ans Bbibopa Tuna
Edge/®PpoHT.

6. HaxaTb KHOMKy ynpasiieHnss mMeHio Time/Bpems, BbibpaTb 3Ha4YeHME BPEMEHU WUCMOb3yS
YHUBEpCasbHbIA perynaTtop.

HacTpoikmn OT/1I0)KeHHOrro 3anycka no ycsoBuio «CoCTofsHue».
1.HaxaTb kHonky Setup Ha nepenHen naHenu npubopa, ANA Nepexon B MEHK HacTpoek
CUHXPOHM3aLUMN.

2. HaxaTb KHOMNKy ynpasneHns MeHto Type/Tun 1 NOBEPHYTb YHMBEpPCAJbHbIM perynsTop Ao
BblbOpa Tuna cuHXpoHusaumm Drop Out/OTnoxxeHHas, 418 NOATBEPXAEHUS Bblbopa
Ha)kaTb perynsaTop.

3. HaxaTb KHOMKy ynpasBfeHns MeHio Source/WUCTOMHMK U MCNOoNb3ys YHUBEPCasibHbIN
perynstop BbibpaTtb MCTOYHUK CUTHANA CUHXPOHM3aUNN.

4. HaxaTb KHOMKY ynpasseHmss MeHto Slope/HaknoH ¥ uMCNoAb3ys YHUBEpPCasbHbIN
perynsTop BblbpaTb CUMHXPOHU3ALUMUIO MOA0XUTENbHBIM (DPOHTOM WIN CUHXPOHU3ALUMIO
oTpuuaTenbHbIM POHTOM EX

5. HaxaTb KHOMKy ynpaBneHuss MeHto OverTime Type/Tun BpemeHum ans Bbibopa Tuna
State/CoctosiHMe.

6. HaxaTb KHoOMKy ynpasneHus MeHio Time/BpemMms, BbibpaTb 3HadeHne BpeMeHW UCMOob3ys
YHUWBEpCasnbHbIl perynsTtop.

11.7.8 CuHXpOHM3aLMA MO paHTy

3anyck pasBepTKM MO paHTy, onpeaenseMoMy 2 noporamMu Nno YpoBHIO U MO AJIMTENbHOCTU PaHTa,
KoTopas 6onblle, MeHblLUe, HaxXoAUTCA B npeaenax WInW BHE MPEAEsioB YCTAaHOBJIEHHONO BPEMEHHOro
3HaYeHus.

MonoXuTenbHbIi paHT UMNYNbLC

BepxHWii noporosbli
ypoBeHb 1T-1-1"-"1"-"1--r"-"r-rFr - S R

HWXHWIA NOpPOroekbIi
YPOBEHb

OTpuuaTtenbHbll paHT UMNYNIbC

e OTpuuaTenbHbI paHT UMMNYJbC NepecekaeT BEPXHUI MOPOroBbli YPOBEHb, HO He rnepecekaeT
HWXXHWIA MOPOroBbIiA YPOBEHD.

e [lonoXuTeNbHbIN paHT UMMNYNbC NepecekaeT HUXHUI NOPOroBbIM YpPOBEHb, HO HE NepecekaeT
BEPXHUIA NOPOroBbI YPOBEHb.

1. Haxatb kHomky Setup Ha nepegHen naHenu npubopa, ANS nepexos B MEHI HacTpoek
CUHXPOHM3ALNMN.

2. HaxaTb KHOMKy ynpaBneHuns meHio Type/Tun M noBepHYyTb YHUBEPCasbHbIA perynsarop Ao
Bblbopa Tuna cuHxpoHusaumm Runt/PaHT, ong noaTBepxaeHus Bbibopa HaXkaTb perynsaTop.

3. HaxaTb KHOMKy ynpasreHus MeHlo Source/UCTOYHMK UM WCNOAb3ys YHUBeEpPCanbHbI
perynatop BblbpaTtb UCTOYHUK CUTHaNa CUHXPOHM3aLUNUN.

4. HaxxaTtb KHOMKYy ynpasneHus MeHtio Polarity/MonapHoctb ana Bbibopa noaspHOCTM
MMNAynbca No KOTOpoMy 6yaeT BbINONHATCSA CMHXpoHU3aumsa Positive/Mono)xxurenbHana vau
Negative/OtpuuarenbHas.

5. HaxaTb kHonky ynpasneHus MeHtio Limit Range/3anyck Korpa, nnsa sbibopa ycnosus
CUHXpOHM3aUMn (<, >, <> Um ><).

6. Ha BTOpOiN CTpaHuue MeHIO HaxaTb KHonky Lower Upper/BepxH Hu)XH Ons yCTaHOBKMU
3HAYeHUN BEPXHEro M HMXXHEro NMoporoBOro ypoBHS. YCTaHOBKa 3Ha4YeHMs OCyLLeCcTBsSeTcs
YHUBEpCasbHbIM PerynsaTtopoM, Af9 MNepeKkItoyeHUs Mexy BBOAOM 3HAYEeHW BEpXHEero uau
HMXXHEro npenenoB HaxaTb KHonky Lower Upper/BepxH HMKH noBTOpHO. HuxHee
3Ha4yeHMe NoporoBOro YpoBHS, HE MOXET ObiTb Bbllle BepXHero 3Ha4yeHus n Ha o6oporT.
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11.7.9 CuHXpOHM3aUMA NO 3agaHHOMY WAabnoHy

CMHXpPOHM3auuns pa3BepTKNM KOMOMHaUMEN CUIrHaMoB OT pasfiMyHbIX UCTOYHMKOB (KaHanos). Mpwu
CO34aHMN YCNOBMS 3aJ4atoTCsl YPOBHM ANS KaXAOr0 W3 KaHasoB, KOTOpble 3aTeM CBA3bIBAOTCA MeXAy
cobonn normveckmmn dyHkunamm (N; WHE; WUIW; UIWN'HE), ¢ BO3MOXHOCTbIO yAepXaHus 3anycka no
3alaHHOMY BPEMEHHOMY MHTEpBany.

L KaHan 1 Beicokui

—— KaHan 2 Hu3kuit

"N" OcumnnorpamMmma

3anyck 1 3anyck 2

1. HaxaTtb kHonkKy Setup Ha nepegHer naHenu npubopa, ANS Nepexoa B MEHK HacTpoek
CUHXPOHM3aLNN.

2. HaxaTb KHOMKY ynpasneHns MeHio Type/Tun 1 NOBEPHYTb YHMBEpPCaNbHbIM perynsatop 4o
Bblbopa Tuna cuHxpoHusaumm Pattern/LWLa6bnoH, ans noaTBepXAeHUS Bblbopa HaxaTb
perynartop.

3. Ona kaxporo kaHana BblbpaTb normyeckuit yposeHb: Invalid/He BaxkxHo, High/Bbicokuii
wnn Low/Huskumin. s 3Toro HE06X0AMMO Ha)aTb COOTBETCTBYHLLYH KHOMKY YyrnpaBfeHus
MeHto KaH 1 n KaH 2.

Low/HuU3KNMA — yCTaHOBKa HU3KOro JIOTMYECKOro YpoBHS AN BblbpaHHOro kaHana. Huskuii
YPOBEHb 3TO YPOBEHb Hanps>XeHMsl MeHblle YPOBHS 3anycka M NOPOroBoro ypoBHS KaHana.
High/BbICOKMA — YyCTaHOBKa BbICOKOIO JIOTMUYECKOro YpOBHS ANA Bbl6paHHOro kaHana.
BbICOKMIN ypOBEHb 3TO YpOBeHb HanpshkeHus 60sblue YPOBHS 3amnycka U NOpOroBoro YpoBHS
KaHana.

Invalid/He Ba)>HO — f0rMyeckn ypoBeHb A/ BbIbpaHHOro KaHana He Bblibupaetcs. Jliobble
napamMeTpbl KaHana He y4YmMTbIBAlOTCS NMPU CUHXPOHMU3aLMN.

Ecnn pgna oboux kaHanos BbibpaH pexum Invalid/He BaxHO TO curHan He 6ypert
CUHXPOHU3NPOBaH.

YcTaHOBKa 3Ha4YeHUs ypOBHS BbiNosHseTCa perynsatopoM Level Ha nepegHen naHenn B none
CUHXPOHM3aLNN.

4. HaxaTtb kHonky ynpasneHns meHio Next Page/Cnep Crtp, 4119 nepexoga Ha cnefylowyto
CTPaHMLY MEHIO.

5. HaxaTb KHOMKYy ynpasneHns MeHi Logic/Jloruka ©“ C NOMOLWbIK YHMUBEPCaSbHOMO
perynatopa BbibpaTtb Jnormyeckoe ycnoeue: AND/U, OR/WUJIN, NAND/WN-HE wnn
NOR/HMN.

6. HaxaTb kKHOMKy ynpasneHusa MeHio Limit Range/3anyck Korpa, ana Bbibopa ycnosus
CUHXPOHU3AUNN:

e < - (MeHblle 4yeM): 3anyck Korga wabnoH NpuCyTCTBYeT BpeMS, MeHblue 3af4aHHOoro
3Ha4yeHwus.

e > - (6onble 4yeM): 3anyck korga wabnoH npucyTcTByeT BpeMs, 60sblie 3a4aHHOro
3Ha4yeHwus.

e >< - (B Npepenax 3a4aHHOro 3HadeHus): 3anyck korga wabsioH NpuUcyTCTBYET BpeMs,
B Npegenax 3agaHHoro AnanasoHa.

e <> - (B He NpeaenoB 3a4aHHOro AuManasoHa): 3anyck Korga wabnioH npucyTcTByeT
BpEMs, BHe npeaenax 3a4aHHoro AnanasoHa.

7. Haxatb kHonky ynpasneHna MeHio Holdoff Close/Yaep>x BbIKJZ1 agns BkAO4YeHMS
dYHKUMM 3a4epXKKU 3anycka. 8 yCTaHOBKM BPEMEHU yaepXaHusa 3anycka Heobxoammo
MCMNOSIb30BaTb YHMBEpPCAJbHbIN perynsatop.
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12 CUHXPOHU3ALMUA n AEKOANPOBAHMUE NMOCNEAOBATEJIbHbIX
MPOTOKOJ10B
Ocuwnnnorpadbl cepumn AKNM-4131 nopgaepxumBatoT QYHKUMM LEKOANPOBAHUS U CUHXPOHM3AUUN
nocnegosaTenbHbIX NpoTtokonos: 12C, SPI, UART/RS232, CAN, LIN.

12.1 Npotokon I2C
12.1.1 Hacrpoika napamMmeTpoB curHana I2C

HacTpoiika napameTtpoB curHana I2C BknouyaeT B cebs: nogkoyeHne KaHanoB ocuumnnorpada K
nocnepoBaTenbHOM NMHMKM AaHHbiX (SDA) n nocnepoBaTesibHOM NUMHMKM TakTupoBaHus (SCL), ycTaHoBKa
MOPOroBbIX YPOBHEN.

[Ons HacTporkn ocunnnorpada noa curHan I12C HeobxoamMo:

1. Haxatp kHonky Decode Ha nepeaHeinn naHenu ocuwmnnorpada, A8 A[0CTyna B MEHH
HaCTpoOeK AEKOANPOBaHMS.

2. HaxaTtb kHonky ynpaBneHus meHio Serial 1/MocnepoBaTt 1 1 BbibpaTb 04HY U3 ABYX siveek
Ansa cospganus Hactpoek: Serial 1/Mocnepnosar 1 wnu Serial 2/Mocneposar 2.

3. HaxaTb KHOMKy ynpasneHunsa MeHio Decode/MNMpoTtokon M C MOMOLWbIO YHMBEPCANBLHOMO
perynstopa BblbpaTb npoTtokon I2C. [ns noaTtBepxaeHus BbibOpa Ha)kaTb YHMBepPCasibHbIN
perynstop.

Puc. 12-1 MeHto CurHan npotokona I12C

4. HaxaTb KHOMKYy ynpaBneHusa MeHio Signal/CurHan ans nepexoga B MEHK HACTpoek
napamMeTpoB curHana.
5. HacTpoliku npumeHumble K curHanam SCL n SDA:
e [oakn4YnTb BXoAbl ocumnnorpada K TeCTupyemMomy yCTpONCTBY.
e HaxaTb KHoOMKy ynpasneHus MeHto SCL wnn SDA; 3ateM BbibpaTb BXOAHOM KaHan
CUrHana c NoMOLLb YHMBEPCasbHOro perynsaropa.
e HaxaTb kHonky ynpasneHus MeHio Threshold/Mopor; 3ateM BblibpaTb 3HauyeHue
YPOBHS MOPOroBOro HanpsXXeHMs C NOMOLLbI0 YHMBEPCANbHOIO perynsaropa.

e YpOBEHb MOPOroBOro HanpsH>XeHUs NCNOSb3yeTCca NpU AeKOANPOBaHUU, OH SABASETCS YPOBHEM
3anycka, Korja B KayecTBe BMAA CMHXPOHM3aumm BbibpaH nocnenoBaTesibHbIN MPOTOKOS.

e [laHHble Ha BXOoAe AO/MKHbl 6blTb CTAabwu/ibHbIMM B TedeHWe BCEero UMK/a BbICOKOro YPOBHS
TaKTUPOBaHUSA, MHaA4Ye  BXOAHble AaHHble B6yTy MHTepnpeTupoBaHbl Kak coctosHue CTAPT
nnu CTOI.

12.1.2 CuHXpoHu3aums no nportokosny I2C

MNMocne BbINOAHEHUA HACTpoMkn ocumnnorpada noa curHana I2C, Heo6XoAMMO BbINOAHUTL
HaCTPOMKY CXEMbl CUHXPOHM3aLMN NO MPOTOKOAY M OAHOMY U3 YCIOBUW 3anycka.
1. HaxaTtb kHoMnKy Setup Ha nepeaHel naHenn B Nosie CUHXPOHU3aLUMS.
2. HaxaTb KHOMNKy ynpasneHus wMeHwo Type/Tuvun; 3ateM C MNOMOLWbI YHUBEPCASIbHOIO
perynstopa BblbpaTb O4HY M3 ABYX sfiUeeKk ANs CO34aHus HacTpoeK CMHXpoHu3auumu: Serial
1/NocnepoBart 1 nnun Serial 2/Mocneposar 2.

Puc. 12-2 MeHI0 CMHXpPOHUM3auuu no nporokony I2C
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3. HaxaTtb kHonky ynpaBneHus MeHi Condition/CocrosHme ans Bbibopa ycnoBus

CUHXPOHM3aLNMN.

e Start/Craprt - 3anyck BbINOJIHAETCS Korga AaHHble SDA nepexoasit M3 COCTOSAHUSA
BbICOKWW B cocTosiine HU3KWUI, npu 3Tom aaHHble SCL B cocTossHumn BbICOKUN.

e Stop/Crton - 3anyck BbIMOJHSAETCA Korda AaHHble SDA nepexoasiT M3 COCTOSIHUS
HU3KWIN B cocTosiHne BBICOKWUI, npu 3ToM aaHHble SCL B cocTostHumn BbICOKUN.

Sohv \ Ve uia G Y f'k\_:}l
SCL ' '\_h-?“\_x’_\_/_\_f’h?_\_/_\_/_\_.g"_"

Start Address R Ack Data Ack Str:np
Condition Condition

e Restart/Pecrapt - 3anyck BbINOMHAETCA Korga nepen coctosHuem Stop/Cron
BO3HMKAET NOBTOPHOe cocTosiHne Start/Crapr.

e Missing Acknowledge/Hetr OtBeTa - 3anycK BbINOJIHSAETCS Korga pgaHHble SDA
HaxoasTCs B COCTOsiHUM BbICOKUWM Bo BpemMs npoxoxaeHus Ack SCL 6uta
CUHXPOHM3ALUMN.

e EEPROM Data Read/EEPROM uteHMe paHHbIX - 3anyck BbINOJHAETCS No
KOHTponibHOMYy EEPROM 6uTy co 3HauveHmeM 1010xxx B curHane SDA, cnegywowmm
nepea 6utamm Read m Ack. 3atem ocuwmnnorpad BbIMOSIHAETCS CIIMYEHUE AaHHbIX
YCTQHOBJIEHHbIX B MNYyHKTe ynpaBneHms MeHio Datal/[OaHHbie 1. CnnyeHune
BbIMOJIHSAETCA NO 3a4aHHOMY YCNOBUIO: >,< uim =,

Read
SDA 4-_\i_/_1510_n§ \'—\_f LD G
SCL W -?Wh _\ﬁf_\.———
Start or  Control R/ Ack Data | Ack

Restart byte Trigger point
Condition

e 7- bit Address & Data Condition - 3anyck BbinosHsaeTcsa no kagpy Read mnu Write
B 7 - BUTHOM pexunme agpecaumm Ha 17-m unum 26-m ppoHTe curHana SCL, ecnu Bce
6UTbl COOTBETCTBYIOT LWabnoHy.

- REE& Write -
SDA 1\ T A SIS w
SCL & 1\ 1-7T\/B\_/9\_/1-7 _\—”f_\—/_\* !
Start or Address R/ Ack Data Ack S_tc_tp
Rest.a.rt Trigger point Condition
Condition 17th clock edge

e 10- bit Address & Data Condition - 3anyck BbinonHsaetrcs no kagpy Write B 10 -
6uTHOM pexunme agpecaumm Ha 26-M nnm 34-m ppoHTe curHana SCL, ecnm Bce 6uThl
COOTBETCTBYIOT WA6/0OHY.



Write

SDA *1: /A s U A G W A ifi_
scLl T\_/1-7\ s\ S\ 1.8\ So\ S1-7\ A\ SO\, / T T
. iy e !

Startor Address R/ Ack1 Address Ack2 Data Ack Stop
Rest.grt st byte 2nd byte Trigger point Condition
Condition 26th clock edge

e Data Length/[QnuHHa paHHbIX - 3anycK BbINOJHAETCA KOrga AJIMHHA AaHHbIX
curHana SDA paBHa YyCTaHOB/IEHHOMY 3HauyeHuio (7 wam 10 6ut) B none Byte
Length/OnuHHa 6aiTa.

12.1.3 AexoaumpoBaHue curHana I2C

HacTpoika aekoanposaHusa curHana I2C.
1. HaxaTtb kHonky Decode Ha nepegHelr naHenu ocumnnorpada, Ans AOCTyna B MEHIO
HacTpoeK AeKoAMPOBaHMS.

BuThl rII:LH Crned E E.nMU'El
3 Brikn

Puc. 12-3 MeHI0 gekoanpoBaHua curHana I2C

2. HaxaTb kHonKy ynpasneHus MmeHto Address/Appec pa3smepa agpeca 7 unum 10 6uT.

3. HaxaTb KHOMKy ynpaBfeHus MeHio Display/Oucnnen ans BKIKYEHUA WKW OTK/IOUYEHUS
oTobpaxkeHuns undpoBOro CUrHana Ha aKkpaHe ocuuanorpada.

4. HaxaTb KHOMKy ynpaBneHuss meHio List/Tabnuua ana nepexoga B MOAMEHKO HACTPOWMKM
Tabnuubl oTobpaxKeHnsa AeKoANPOBaHHbIX AaHHbIX.

5. HaxaTb KHOMKy ynpasneHus MeHto Display/Qucnneil ans BKAKYEHUS UM OTKOUYEHUS
oTobpaxeHus Tabnuubl AaHHbLIX HA 2KpaHe ocumnnorpada.

6. HaxaTtb kHonKy ynpasneHus meHio Scroll/MpokpyTtka n Lines/Kon.Crpok ans Bbibopa
CTPOKM B Tabnuue M umcna CTpoKk B Tabnuue. Bbl6bop BbINOAHAETCS C  MOMOLLbIO
YHUBepcanbHOro peryngaropa. [JuanasoH yCTaHOBKM uncna CTpok B Tabnuue: ot 1 go 7.

ITOK CurHan MTh ,Elgt:nnem Tabnuua
o a b1k

Puc. 12-4 NMpumMep pesynbTata AekoaupoBaHuUs curHana I2C
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12.1.4 WNnTepnpetaumna I2C pekoanpoBaHus

OcumnnorpamMmma umMdpoBbIX CMrHanoB oTobpa)kaeT nHbopMaLnto MO aKTUBHOW LUMHE.
MpsiMble CUHU NTNHUM OTOBPaXKatoT HEAKTUBHYIO LUUHY.

PacwmndpoBka wecTHaguaTeEPUYHbIX AaHHbIX:

3HauyeHuns agpeca oTobpa)kalTcs B Hadasne Kaapa.

Write agpec otobpaxkaeTcs TEMHO-3e/1€HbIM LLBETOM psagom ¢ “W”.

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

JaHHble oTo6paxatTcsa 6enbiM LBETOM.

Ack 6uT oTtobpaxaetca psaaom c “A” (Huskun), No Ack 6ut oTobpaxxaetcsa psaom c * ~A”
(BbICOKMI).

> [lekoampoBaHHbIN TEKCT MOXET 6bITb 06pe3aH B KOHLE Kagpa ec/iu He XBaTaeT MecTa.
Fonybble BepTUKas/bHbIE JIMHUM 0O3HA4YalT, YTO HeobxoAMMO W3MEeHUTb Ko3adhduumneHTt
pa3BepTKM M NepesanyCcTuTb c6op AaHHbIX A/19 NOBTOPHOIO AEKOANPOBAHUS.

KpacHble TOUYkM nNpu AEKOAMPOBAHMM 0O3HA4YalT UYTO HE BCE JAaHHble oTobpa)kawrTcs,
MHpopMaumna coxata. Onsa otobpa)keHus BCeX AaHHbIX HEO6XO0AMMO CMEeCTUTb CUrHana unu
U3MEHUTb KO3 DUUMNEHT pas3BepTKM.

YVVVYY

12.1.5 WUuHtepnpertaumna aaHHbix I12C B Tabnuye

B nononHeHne K cTaHAApTHOM KOoHKe “BpeMa” Tabnuua AaHHbIX COAEPXUT cneayolme KOMOHKN:

NO - HoMep Kaapa cneBa Ha npaso.

Address — cuMHUI UBET - write, XenTbln UBET — read.

R/W - xentblh 3Hak R - read, TeMHO-3eneHbln 3Hak W - write, 4epHbIn 3HakK X Ans
MPONyLWEHHbIX 3HAYEHUN.

Data - 6ainTbl AaHHbIX.

12.2 NMpotokon SPI

12.2.1 Hacrtpoiika napamMeTpoB curHana SPI

HacTpoiika napameTpoB curHana SPI BkJodaeT B cebsi: nmoaknoyeHne KaHanos ocuuniorpada K
JIMHM nocnepoBaTenbHoOro taktoeoro curHana (CLK), nuHu gaHHbix MOSI, nuHusa gaHHbix MISO un kagp
CurHana, pasnee Heob6xoAMMO YCTaHOBUTb MOPOrOBbI YpPOBEHb [ANs KaXAOoro KaHasa W HacTpouTb
napameTpbl CUrHana.

Ons HacTpoliku ocumnnorpada nog curHan SPI Heobxognmo:

1.

2.
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HaxaTtb kHonky Decode Ha nepegHeln naHenun ocuwmnnorpada, Ans A0CTyna B MeHIo
HaCTpOeK AeKOAMPOBaHUS.

HaxkaTb KHOMKY ynpaBneHus MeHto Serial 1/MocnepoBaTt 1 v BoibpaTbh O4HY U3 ABYX S4eek
Ansa cospgaHusa Hactpoek: Serial 1/Mocnepnosar 1 wnu Serial 2/Mocneposar 2.

. HaxaTbe kHonky ynpasneHus MmeHio Decode/MNMpoTokon 1 C NOMOLWbIO YHUBEPCasSbHOMO

perynstopa Bbi6paTb npoTokon SPI. [1na noATBepXAeHUS Bblbopa Ha)aTb YHMBEpPCaNbHbIi
perynaTop.

. HaxaTb kHOMKy ynpasneHus MeHio Signal/CurHan ans nepexoga B MEHK HacTpoek

napaMeTpoB CUIrHasna.

Puc. 12-5 MeHto CurHan nportokona SPI

. HaxaTb kHonky ynpasneHus meHto CLK ansa nepexon B MeHto SPI CLK.

'313'FZ||:||—|'I'
£
Puc. 12-6 MeHto CLK

Hactpolika meHto CLK:
a. HaxaTtb kHonky ynpasneHus MeHio CLK; noBepHyTb YHMBEpCanbHbIA perynatop Ang
BbI6Opa KaHana, NoOAKAYEHHOrO K JIMHU MOCNef0BaTeNbHOrO TaKTOBOro CMrHana.
6. Haxatb kHonky ynpasneHuns MeHio Threshold/Mopor; 3ateM BbibpaTb 3HaudeHue
YPOBHS MOPOroBOro HanpsiXXeHus C NOMOLLbI0 YHUBEPCANbHOMO perynsatopa.
B. HaxaTb KHOMKy ynpaeneHus MeHio Edge Select/®poHT ana Bbibopa dpoHTa
(HapacTatowmin nnmn cnagarlmn) TakTOBOro CUrHana.



(o)}

. HaxaTb KHOMNKY ynpaBieHna MeHo € ANn8 Bo3BpaTa B Npeablaylliee MeHIo.
7. HaxaTb KHoMKy ynpasneHus MeHto MISO ang nepexoga B MeHto MISO.

MISO

BeniuHa nopora
180

Puc. 12-7 MeH1o MISO
HacTtpoiika meHtio MISO:

a. HaxaTb KHOMKy ynpasneHus meHto MISO; noBepHYTb YHMBEPCAbHbIN perynsatop Ans
BbibOpa KaHana, MOAK/IYEHHOro K BTOPOM JIMHM [AaHHbIX MOCAeA0BaTeNnbHOro
npotokosia SPI.

6. Haxatb kHonky ynpaBneHus MeHio Threshold/Mopor; 3atem BbibpaTb 3HaudeHue
YPOBHS MOPOroBOro HanpsiXXeHus C NOMOLLbI YHMBEPCANbHOIO perynsaropa.

8. HaxaTb KHOMKY ynpasBieHNa MEHI0 € 419 BO3BpaTa B NpeAbliayLiee MeHIo.
9. HaxaTb KHOMKy ynpasneHma MmeHio MOSI ana nepexona B MmeHto MOSI.
HacTtpolika meHto MISO:

a. HaxaTtb KHOMKy ynpassieHns MeHto MOSI; noBepHyTb YHUBEpPCAsbHbINA perynsaTop Ans
BblbOpa KaHana, MOAK/IYEHHOr0 K BTOPON JIMHW [AAHHbIX MOCAe[0BaTebHOro
npoTtokona SPI.

6. Haxatb kHonky ynpasneHus MeHio Threshold/Mopor; 3ateM BbIbpaTb 3HaueHue
YPOBHS MOPOroBOro Hanpsh>XeHms C NOMOLLbI0 YHMBEPCaNbHOrO perynsaropa.

10. HaxaTb KHOMKY ynpaB/ieHNs MeHI0 €« A58 BO3BpaTa B npeablayliee MeHHo.
11. HaxaTb KHOMKY ynpaBneHuns MeHto CS ang nepexopa B MeHio CS.
HacTtpoika meHto CS:

a. HaxaTtb kHonky ynpaBneHusa meHio Cs Type/Tun CS ans Bbibopa TMNa MUKPOCXEMbI.
C nomMoLwWbio A4aHHOIO CUrHasma NpouCXoAuT akTUBaUMsa BeAOMOro yctporcrtea. O6bIvHO
OH SIB/ISETCH WMHBEPCHbIM, TO €CTb HM3KMIN YPOBEHb CcUMTaETCsa akTuBHbIM (~CS), Tak
Xe MoXeT 6biTb BblbpaH BblCOKMIA ypoBeHb (CS).

6. Haxatb kHonky ynpasneHuns MeHio Threshold/Mopor; 3atem BbibpaTb 3HaudeHue
YPOBHS MOPOroBOro Hanpsh>XeHms C NOMOLLbI0 YHMBEPCanbHOrO perynsaropa.

12. HaxaTb KHonMkKy ynpasneHusa MeHio Idle Level/YpoBeHb CurHana an4 Bblbopa ypoBHSA
curHana High/Bbicokuni nnn Low/HuUskui.

13. HaxaTb kHOMKy ynpaBnenuss MeHto Bit Order/®opmar 6uta ans Bbibopa dopmaTta LSB
nnn MSB.

12.2.2 CuHXxpoHu3saums no nporokosny SPI

Mocne BbINO/IHEHUS HACTPOMKKM ocumnnorpada nop curHana SPI, Heo6xoaMMO BbINOAHUTL
HacCTpPOMKY CXeMbl CMHXpPOHM3aumm No wabsioHy B Hayane kKagpa AaHHbiX. lMocnenoBaTenbHOCTb AAHHbIX
MOXeT 6bITb onpeaeneHa KonmyecTtsom 6MToB: oT 4 0 96.

1. HaxaTtb kHoMnKy Setup Ha nepeaHel naHenn B Nosie CUHXPOHU3aLUMS.

2. HaxaTb KHOMNKy ynpasneHus wMeHwo Type/Tuvun; 3ateM C MNOMOLWbK YHMBEPCASIbHOIO
perynstopa BblbpaTb O4HY M3 ABYX sf4eeK ANs CO34aHMs HacTpoeK CMHXpoHu3auumu: Serial
1/NocnepoBaT 1 nnu Serial 2/Mocneposar 2.

3. HaxaTb KkHonMky ynpasneHus MmeHio Trigger Setting/YcraHOBKM A58 nepexoja B MEHK
HaCTPOMKM CUHXPOHM3aL MK Mo npoTokony SPI.

Butel TewyLLpid OUT 3HAYEHME Y1 Bee Bute Cneg CTp
4 0 '::T[:I 2

Puc. 12-8 MeHI0 HaCTPOMKMN CUMHXPOHU3auum SPI

4. HaxxaTb KHOMKY ynpasneHuss MeHto Trigger Type/Tun CuHXpOHM3auuM YCNOBUSA
CUHXPOHM3ALNMN.

e MISO DATA - cnHXpOHM3aAUMUA CUrHany AaHHbix MISO.
¢ MOSI DATA - CUHXPOHMU3AUNA CUTHaNy AaHHbIX MOSI.

5. HaxaTb KHonky ynpasneHus MmeHio Data Length/BwuTbl, ycTaHOBUTbH KOIn4yectso 6MT B
nocnefoBaTeIbHOMW CTPOKE AaHHbIX C MOMOLbIO YHMBeEpCasbHOro perynstopa. [uanasoH
YCTaHOBKW AJ/INHbI CTPOKW AaHHbIX: OT 4 A0 96 6uT.

6. Obwwne HacTpoinkn MISO/MOSI:

e HaxxaTb KHoOMKy ynpasneHus MeHtio Bit Roll/Tekywmuit BuT; 3aTeM NOBEPHYTb
YHUBEpCasnbHbIlA perynsatop Ans Bbibopa KOHKpeTHOro 61ta n3 3agaHHon ANWHbI.
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e HaxaTb KHOMKy ynpaBneHusa meHiwo Bit Value/3HaueHue K BblbpaTb 3HaudeHue
paHee BblbpaHHOro 6MTa. 3HavyeHMe 6UTa MOXET MMeTb cneaywwmn sua: 0 (HU3KKN),
1 (Bbicokuin) nan X (nobon).
7. HaxaTtb kHomky ynpaBneHnsa MeHwo All Same/Bce ans npucBoeHuns BceM 6utam
rnocnegoBaTenbHOCTU 3HavyeHns 0 (Huskun), 1 (Bbicokunin) nnm X (nwboi).
8. HaxaTb kHoONKy ynpasneHuss meHo Bit Order/®opmar buta ans sbibopa dopmata LSB
(Mnagwwnii  3Havyawmi paspsa) wam MSB  (ctapwui 3HavawuMini  paspan)  KOTOpbIi
NCNONb3YETCA NpU 0TOOpaXKeHUn AaHHbIX B Tabnnue AeKoAMPOBaHUS.

12.2.3 [AexkoaupoBaHue curHana SPI

HacTpolika gekognpoBaHumsa cmrHana SPI.
1. Haxatb kHonky Decode Ha nepegHel naHenn ocuwmnnorpada, ANs AOCTyna B MeHIo
HaCTpOeK AeKOAMPOBaHUS.

CWrHan ' 4 Tabmua

Puc. 12-10 MeHI0 fekoanpoBaHua curHana SPI

2. HaxaTb kHonky ynpasneHus meHio Data Length/BuTbl, 3aTeM NOBEpPHYTb YHUBEPCasbHbIN
perynatop ans sebibopa Konnyectsa 6UT B nocneaosaTesibHON CTPOKE AaHHbIX.

3. HaxaTb KHOMKy ynpaBneHus MeHio Display/Oucnnen ans BKIKOYEHUS WKW OTKIIOUYEHUS
oTobpaxeHus undpoBOro CUrHana Ha akpaHe ocumnnorpada.

4. HaxxaTb KHOMKY ynpasneHuss MeHio List/Tabnuua ons nepexoga B NOAMEHIO HACTPOMKMK
Tabnmubl oTo6pakeHns AeKoAMPOBaHHbIX AaHHbIX.

5. HaxaTb KHOMKy ynpasneHuss meHto Display/Qucnnein ans BKAOYEHUS WM OTKIOUYEHUS
oTo6paxeHnsa Tabnuubl AaHHbLIX Ha 3KpaHe ocumnnorpada.

6. HaxaTb kHonky ynpaBneHus meHto Scroll/MpokpyTtka 1 Lines/Kon.Ctpok ans Bbibopa
CTpokn B Tabnuue wn umcna CTpok B Tabnuue. Bbibop BbINOAHAETCA C MNOMOLbIO
YHUBEpCanbHOro perynatopa. inanasoH yCTaHOBKM YMcna CTpok B Tabnuue: ot 1 go 7.
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EIEER M 200ps  Del

TIME

12.2.4 Nutepnpetaumsn SPI nekoanpoBaHus

e Ocuwmnnorpamma UumMdpoBbIX CUTHANOB OTObpaXkaeT MHPOPMALIMIO MO aKTUBHOM LUMNHE.

e [IpAMble CUHW NMNHUK OTOBPAXKAIOT HEAKTUBHYIO LUNHY.

e TakToBas 4yacToTa oTobpaxkaeTcs CMHMM LLBETOM, Ha4 KaapoM, crpasa.

e [lekoanpoBaHHbIE AaHHble WeCcTHaAuaTepuyHble 3Ha4YeHns oTobpaxatoTca 6ebiM LBETOM.

e [lekoaMpOBaHHbLIN TEKC MOXET 6bITb 06pe3aH B KOoHLUEe Kaapa ecnu He XxBaTaeT MecTa.

e Po3oBble BepTMKanbHble JIMHUX O3HA4alT, 4UYTO HeobxoAMMO W3MeHUTb KoadduumneHTt
pa3BepTKM M nepesanycTntb c6Op AaHHbIX ANS NOBTOPHOIro AEKOANPOBAHMUS.

e KpacHble TOUKM Ha IMHUKN AeKoAMPOBaHUA 0603HaYaloT, YTO CYLLECTBYIOT HE OTOBpaxKeHHble
AaHHble. [na oTtobpaxeHus AaHHbIX HeobXoAMMO M3MEHUTb KO3 UUMEHT pas3BeEPTKU WU
CMeCTUTb CUTHan.

e MckaxeHHble 3Ha4YeHns WuHbl (HeonpeaeneHHble) 0To6pa)katoTCa po30BbIM LIBETOM.

e HeunsBecTHble 3Ha4YeHMs WKHbI (HeonpeaeneHHblie NN owmnbouHble) 0ToBpaxatoTCs KpacHbIM
LBETOM.

12.2.5 UHTepnpeTtauma aaHHbix SPI B Tabnuue

B nonosiHeHME K CTaHO4apTHOM KOJIoHKe “BpeMa” Tabnunua AaHHbIX COAEPXUT Crieayowme KOJOHKU:
¢ NO - HOMep kagpa creBa Ha npaso.
e MISO - gekoaupoBaHHble MISO AaHHbIe.
e MOSI - gekoaupoBaHHble MOSI gaHHbIe.

12.3 Npotokon UART/RS232
12.3.1 Hacrtpoiika napameTpoB curHana UART/RS232

Ans HacTpovikn ocumnnorpada noa curHan UART/RS232 Heobxoammo:

1. HaxaTtb kHonky Decode Ha nepeaHeinn naHenu ocuwmnnorpada, Ans [ocTyna B MeHIo
HaCTpoeK AeKoAUPOBaHUS.

2. HaxaTtb kHonky ynpaBneHus meHio Serial 1/MocnepoBaTt 1 1 BbibpaTb 04HY U3 ABYX siveek
Ans cospganus HacTpoek: Serial 1/Mocnenosar 1 v Serial 2/Mocneposar 2.

3. HaxaTb KHOMKy ynpasneHunsa MeHio Decode/MNMpoTokon M C MOMOLWbIO YHMBEPCANbLHOMO
perynatopa Bbibpatb npotokon UART/RS232. [na noateepxaeHus Bblbopa HaxaTb
YHUBEpCanbHbIN perynsatop.

4. HaxxaTb KHOMKY ynpasBneHns ™MeHto Signal/CurHan pns nepexoja B MeHK HacTpoek
napaMeTpoB cMrHana.
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. HacTtpoliku npnmeHunmMsble kK curHanam Rx n Tx:

a. NoaknounTb BXoAbl ocumnnorpada K TeCTupyeMoMy yCTPONCTBY.

6. HaxaTb KHOMKy ynpaBneHus MeHto RX wam Tx; 3ateM BbibpaTb BXOAHOW KaHan
CUrHana c NoMOLLbO YHMBEPCA/IbHOrO perynsatopa.

B. HaxaTb kHoOnky ynpasneHuss MeHto Threshold/MNopor; 3atem Bbi6paTb 3Ha4yeHue
YPOBHSI MOPOroBOro HanpsiXKeHMs C MOMOLLbI YHMBEPCANIbHOIO perynstopa.

. HaxxaTb KHOMKY ynpaBfieHWUst MEHIO < ANSi BO3BpaTa B NpeablayLiee MeHHo.
. HaxaTb KHOMKy ynpaBneHus MeHio Configure/YCTaHOBKM And nepexola B MeHKo

KOHUrypauumun WnHbl.
HACTP LLIMHEI
Cropoc [pos HeTHOCTH Cron By ¥ p0BeHs CHrHarns Cnen CTp
] HET 1 Hitzk141 CTp 12
Puc. 12-13 MeHI0 KOHMdUrypaumm LLUNHbI

e Baud/CkopocTb - HaxaTb KHOMKYy ynpasneHuss mMeHio Baud/CkKoOpocCTb, NMOBEpPHYTb
YHUBEpCasnbHbIA perynatop ans Bbibopa CKOPOCTW, COOTBETCTBYHOLLEN TECTUPYEMOMY
ycTponcTBy. Ecnmn Tpebyemoli CKOpoCTM nepefaymn AaHHbIX HET B BbiNadatoLleM Crncke,
To Heobxogmmo BbibpaTb nNyHkT Custom/Monb3oBaT a1 BBOAAa COHBCTBEHHOrO
3HA4YeHNs CKOPOCTU C MOMOLLbIO YHUBEPCASIbHOro perynatopa.

e Parity Check/MNMpoB YeTHOCTM - B 3aBMCUMOCTM OT TeCTUPYEMOro YCTPOMCTBA
BblbpaTh odd/HeueT, even/uer, uin none/Her.

e Stop Bit/Cton BuT - B JaHHOM NYHKTE MEHI0 MOXHO 3ajaTb HOMep CTONOBOro 6uta
npoToKona, ANs COOTBETCTBMA TECTUPYEMOMY YCTPOMCTBY.

e Data Length/Butbl — B aHHOM NyHKTE MEHK MOXHO 3aJaTb ANIMHY AAaHHbIX, ANS
COOTBETCTBUS TECTUPYEMOMY YCTPOMUCTBY (BO3MOXHO BbibpaTb: OoT 5 — 8 6uT).

12.3.2 CuHxpoHusauus no nporokosy UART/RS232

Ons cuHxpoHmsaumm no UART HeobxoamMo noaKAwuUuTb ocuumnaorpad K JnMHUAM Rx u Tx un
HaCcTpOUTb YCNoBuMSA 3anycka. RS232 asnaetca ogHUM u3 npuMepos npoTtokona UART.

1.
2.
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HaxkaTb KHOMKy Setup Ha nepeaHel NaHenn B Nosie CUHXpPOHU3aLUms.

HaxaTb KHOMKy ynpasneHus wMmeHw Type/Tuvun; 3ateM C NOMOLWbK YHMBEPCASbHOIO
perynstopa BblbpaTb O4HY M3 ABYX SiYeeK ANs CO34aHMsl HacTpOeK CMHXpoHu3auuu: Serial
1/NocnepoBaT 1 nnu Serial 2/Mocneposar 2.

. HaxaTb kHonky ynpasneHus MmeHiwo Trigger Setting/YcTraHOBKM A58 nepexoia B MEHKO

HaCTPOMKM CUHXPOHU3aUmK no npotokony UART/RS232.

JART WCT ClAH

e @

Puc. 12-14 MeH10 HacCTpokn cuHxpoHunsauum UART

. HaxaTb kHOMKy ynpaBneHuss MeHio Source Type/WMcT 3anycka ansa Bblbopa MCTOYHMKA

AaHHbIX 3anycka TXDATA nnu RX DATA.

. HaxaTb KHOMKy ynpaBneHus mMeHio Trigger/CocTosiHue, ans Bbi6opa yCc/ioBus 3anycka.

e Start/CrapTt - CMHXPOHM3ALUUSA BbIMOMHAETCA MO CTapTOBOMY 6UTy.

e Stop/Cton - CMHXPOHM3ALNSA BbINOHSAETCA N0 CTONOBOMY 6UTY.

e Data/[laHHble - CUMHXPOHM3AUUA BbIMOJSIHAETCA OMNpPeAesieHHbIM AaHHbIM. [aHHas
CXeMa CUHXpOHM3auuMM ucnonb3lyetcs npu paboTte C TeCTUPYeMbIM YCTPOMCTBOM C
ONVNHHOW AaHHbIX OT 5 no 8 6uT.

a. HaxaTtb KHOMKy ynpaBneHus MeHio Compare Type/CpaBHeHue, ans
BblboOpa YyCnoBus CpaBHEHUS f[aHHbIX. MOXHO YCTaHOBWUTb criegytowme
yCnoBus cpaBHeHus: 6onbwe (>), MeHble (<), paBHO (=).

6. HaxaTb KHOMKy ynpaeneHns MeHio Value/3HaueHune a1 Bbibopa
3HA4YeHUS [AaHHbIX 478 CcpaBHeHus. [Ounana3oH YCTaHOBKM 3Ha4dYeHumn
AaHHbIX: oT 0x00 ao oxff.



Puc. 12-15 NpuMmep cuHXpoHusauum no wmnHe UART
12.3.3 AexoaupoBaHue curHana UART/RS232

HacTtpolika gekognpoBaHusa curHana UART/RS232.
1. Haxatb kHonky Decode Ha nepeaHein naHenu ocuwnnorpada, Ans [oCcTyna B MeHKo
HacTpoeK AeKoAMpPOBaHMS.

Tabmua

2. HaxaTb KHoMKy ynpaBneHus MmeHto Display/Aucnnein ans BKAOUYEHUS WUNN OTKIOYEHUS
oTobpaxeHuns undpoBOro CUrHana Ha aKkpaHe ocuuanorpada.

3. HaxaTb KHOMKy ynpasneHua MeHto List/Tabnuua ons nepexoga B NOAMEHKO HACTPOWMKMU
Tabnmubl oTo6pakeHns AeKoAMPOBaHHbIX AaHHbIX.

4. HaxxaTb KHOMKY ynpaBneHuss MeHio Display/Aucnnen Ans BKAOYEHUS WAN OTKJIHOYEHUS
oTobpaxeHus Tabnuubl AaHHbLIX Ha 9KpaHe ocumnnorpada.

5. HaxaTb kHONKy ynpassieHnsa meHto Scroll/Bbi6op v Lines/Kon.CTtpok ans Bbibopa CTpoku
B Tabnuue u uucna cTpok B Tabnuue. Bbi6op BbINOMHAETCA C MOMOLLBKD YHWUBEPCASbHOIO
perynatopa. [Juana3soH yCTaHOBKM uucna cTpok B Tabnuue: ot 1 go 7.

61



TP LLH®I

[pos YeTHOCTH Cron Bur
YET 1

Puc. 12-17 NpumMmep pesynbtaTta AekoampoBaHma curHana UART/RS232

12.3.4 Nntepnpetaumna UART/RS232 nekoanpoBaHus

Ocuunnorpamma umMdpoBbIX CUrHanoB oTobpa)aeTt MHHOOPMALMIO MO aKTUBHOM LUNHE.
MpsiMble CUHU NMHUM OTOOpaXKaT HEAKTUBHYHO LUMHY.

CpenHsasa KpacHasi IMHua otobparkaeTcst Mpy HeNpaBU/IbHOM YPOBHE.

JekoanpoBaHHble gaHHble oTobpaxatoTcsa 6enbiM LIBETOM.

JekoanpoBaHHbIM TEKCT MOXeT 6biTb 0bpe3aH B KOHUE Kaapa ecnu He XBaTaeT MecTa.
Fonybble BepTUKaNbHblE JIMHUW O3HA4yalT, 4YTO HeobxoAMMO WU3MEHUTb KO3hPUUMEHT
pa3BepTKM 1 nepesanycTutb cO6Op AaHHbIX ANS NOBTOPHOrO AEKOAMPOBAHMUS.

KpacHble TOYKM Ha NMHUM AeKoAMPOBaHMSA 0603HAYaloT, YTO CYLLEeCTBYIOT He OTObpaXeHHble
AaHHble. [na oTtobpaxeHus AaHHbIX HeobXoAMMO M3MEHUTb KO3 UUMEHT pas3BeEPTKU WU
CMEeCTUTb CUrHan

HenssecTHble 3HaueHns WKHblI (HeonpeaeneHHble nnm owmnbouHble) 0TobpaxatTcs KpacHbIM
LBETOM.

12.3.5 WUHTepnpetauua aaHHbix UART/RS232 B Tabnuue

B nonosiHeHME K CTaHO4apTHOM KOJIoHKe “BpeMa” Tabnunua AaHHbIX COAEPXUT Crieayowme KOJOHKHU:

62

RX — nony4yeHHble gaHHbIe.

TX — nepenayn faHHbIE.

Rx err — Owmnbka YeTHOCTU UM HEOMO3HAHHAas owKnbKa NMpu NONyYEHUN AAHHbIX.
Tx err - OwmnbkKa YETHOCTU UM HeOoMo3HaHHas owmnbka Npu nepegayun AaHHbIX.



13 NCMNOJIb3OBAHME OMOPHbLIX oCLUUWTTOrPAMM
OnopHble oCUMNIOrPaMMbl — 3TO COXpPaHEHHble B MamsTM OCLMNOFpaMMbl, KOTOpble MOryT 6biTb
BbiBeAeHbl Ha 3KpaH. @OYHKUMA WUCTMONb30BaHMA OMOPHOro CuUrHana A[oCTynHa nocsie COoXpaHeHus
BbIGpaHHOM ocuMnIorpaMMbl B SHeEproHesaBmncnumon namatn. Ocumnnorpadbl cepum AKNM-4131 no3sonsoT
COXpPaHATb B KauyecTBe OMOPHbIX OCUWINOrpaMM, OCUWIJIOrPaMMbl BXOAHbIX aHaslOroBbiX CUIMHas0B WU
MaTeMaTuyecKme ocumnIorpamMmmel.

13.1 CoxpaHeHMe ONMopHbIX OCLHUIZIOrpaMM BO BHYTPEHHIOIO NaMATb
Huxe onmncaHa npoueaypa coxpaHeHus onopHbix ocumnnorpamm (REF) BO BHYTPEHHIOK NMamsThb:

1. Haxatb kHonky Ref Ha nepeagHei naHenun npubopa ons Bxoda B PYHKUMOHANbHOE MEHHO
onopHbix ocumnnorpamm (REF WAVE). ®yHKUMS OMOPHbIX OCUWMAOrpaMM He AOCTYMHa B
pexnme X-Y.

2. HaxaTb KHOMKy ynpasneHus MeHio Source/WUCTOUYHMK; 3aTeM MCMOoJib3ys YHMBepPCalbHbIN
perynstop BblbpaTb WMCTOYHWK OMOPHOM OCUMANOrpaMmbl. B KauyecTtBe WMCTOYHWKA OMOPHOM
ocumMNIorpaMmbl MOryT 6bITb MCMONb30BaHbI aHANOrOBbIE MW MaTeMaTnyeckme KaHanbl.

3. HaxaTb KHoOMKy ynpaBneHusi MeHio Location/flueiika; 3aTeM UCMNONb3ys YHUBEpPCaSbHbIN
perynstop BblbpaTb S4enKy Ans COXpaHeHMs ONOPHOM OCLUMIIOrPaMMbl.

4. HaxaTb KHOMKY ynpaBneHus MeHio Save/CoxpaHuTb [/ COXpaHeHus BbibpaHHOM
OCUMNMIOrpaMMbl  @HaANOroBoro WM MaTeMaTMYecKOro KaHana B KadecTtBe ornopHon. [pu
COXpaHEHMM OMOPHOM ocumaorpaMMmbl Tak e 6yager coxpaHeHa wHdopmauumsa o6
YCTaHOB/IEHHOM KO3dduuUMEeHTe OTKIOHEHUS W YPOBHE MOCTOSHHOINO CMeLleHUs CcurHana.
Mpy yCNEWHOM COXpPaHEeHMM OMOPHOM OcCuUMJIOrpaMMe Ha 3JKpaHe ocuwmnnorpada
oTobpa3sntcsa BcnsibiBatowee okHo Store Data Success/[laHHbIe COXPAHEHbI.

MpumMmeuaHue: OMNoOpHble OCUMNNOrPaMMbl COXPAHSOTCS B 3HEProHe3aBMCUMYIO MaMaTb M MOFyT
6bITb BOCNPOM3BEAEHbI NOCNE BKAOUYEHMS Npubopa unm cbpoca K 3aBOACKUM yCTaHOBKaM.

13.2 OTo6parkeHne OoNnopHbIX OCHMJIZIOrPaMM
Hwuxe onmcaHa npoueaypa BbiBoAa onopHoi ocumnnnorpamMmsel (REF) Ha akpaH ocumnnorpada:

1. HaxaTtb kHonky Ref Ha nepepHen naHenu npubopa ansg Bxoda B YHKUMOHANbHOE MEHIO
onopHbix ocumnnorpamm (REF WAVE). ®OyHKUMSA OMOPHbLIX OCUMANONpaMM He AO0CTynHa B
pexunme X-Y.

2. HaxaTb KHOMKYy ynpasneHusi MeHlo Location/flueiika; 3aTeM MCMONb3ysi YHUBEPCANbHbIN
perynsatop BblbpaTb S4YeiKy B KOTOpPOM XPaHWUTCS OMOpHas ocuusiorpaMmMa U KOTOPYHO
Heob6xoanMo 0TObpa3snTb Ha 3KpaHe.

3. HaxaTb kHonky ynpasneHusi meHto Display/Oucnnen ans sbibopa nyHkta ON/BKJ1, gna
oTobpaxkeHnsi ONOpPHOM OCUMASIOrpaMMbl Ha 3KpaHe ocuwunnorpada. TONbKO COXpaHeHHble
paHee curHana MoryT 6biTb BOCNpoOU3BeAEHHbIE B KayecTBe OonopHbIX. Ocumnnorpada cepum
AKUM-4131 nMeloT ABE SYEMKM NaMATU ANS XPaHEHUS OMOPHbIX OCUWMANOrpaMMbl, Tak Xe
OAHOBpPEMEHHO Ha 3KpaHe MOoryT 6bITb 0TO6paxeHbl ABe ONOPHbIE OCLMNOrPaMMBbI.
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13.3 HacTpoiika onopHbIX OCHMIJIOrPpaMM

1. lns HacTpomkn AOCTynHa ocuunnorpamMmma, otobpaxaemasa Ha aKpaHe ocuuinorpada.

2. Haxogsicb B meHio REF WAVE/OnopHble OCLWU/IIOrpaMMbl, HaXxaTb KHOMKY YynpaB/ieHns
meHio Scale/lWlkana win Position/Mo3numa. 3ateM uncCNoab3ys YHUBEPCAsbHbIN
peryasaTop BbIMNOJIHUTb HAaCTPOMKY KO3 dnUMEHTa OTKIIOHEHMS UKW BEPTUKASIbHON NMO3MLUN.
NHdopmauma 06 ycTaHOBIEHHbIX HAaCTpoliKax oTobpa)kaeTcs B LLeHTpe 3KpaHa.

{ S U.Uury
Puc. 13-1 NMpumMep oTo6parkeHnst ONOPHOM

ocumninorpamMmmbi

13.4 YaaneHue OonopHbIX ocuuiorpaMmm
B ocuunnorpadax cepum AKUM-4131 oTcyTCTBYET (PYHKUMS yAaNEHUSA OMOPHbIX OCLUIOFpaMM,
Nosb30BaTE/lb MOXET COXPaHSATb HOBble OMOpHble OCUMANOrpaMMbl B 3aHATble A4erkn namatu. [pu
COXPaHEHUU B 3aHATYI0 AYENKY MamMsaT HOBOM OMOPHON OCUMAMIOrpaMMbl, cTapas OnopHas ocumanorpamma
aBToMaTU4yecku yaansgeTcs.
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14 MATEMATUYECKUE ®YHKLUMNAN N BN

Ocuwnnnorpadbl cepun AKUM-4131 nopaep>xuBaroT LWMPOKUA Habop MaTeMaTMyeckmx GOYHKUWUNA.
MaTeMaTnyeckme @YHKUUW BKIKOYAKOT CMOXEHWe, BbluMTaHWE, yYMHOXeHue, geneHuve, aunddepeHuman,
WMHTErpasn, KBaapaTHbIN KOpeHb M 6bicTpoe npeobpaszoBaHne dypbe (FFT (BMN®)) ansa curHanoB KaHanoB
KAH 1 n KAH 2 . Pe3ynbTaT MaTeMaTU4eCKNUX AENCTBUIA MOXET TakxXe ObiTb M3MEepeH C NMOMOLWbIO AENEHUN
CeTKW U Kypcopa, aBTOMaTU4yeckne MaMepeHus Ans MmateMaTudecknx @yHKUNIA He BO3MOXHbI.

14.1 EanHMUbI N3MepeHn MaTeMaTuiecknx pyHKLUUN
B MeHl HaCTpoOMKW KaHasoB, Nonb30OBaTeNb MOXET BbibpaTb €eAnHULY W3MepeHUs BXOAHOro
curHana B wnm A. B ocuumnnorpadax cepun AKWM-4131 pna MateMaTMyeckuX QyHKUWIA OOCTYMHbI
cnepyowme eanHnLbl NU3MEPEHUA.

MaTteMmaTnyeckas onepauus

EamHuua naMepeHus

CnoxeHune (+) naun sblumtanme (-)

V, A

YMHOXeHune (*)

VA2, A2 nnn W (BonbT-AMnep)

Denexue (/)

Het nnn S

FFT/BMN®

dBVrm, Vrm, dBArms, Arms

OnddeperHumnan (d/dt)

V/S nnn A/S (B/cek nnn A/cek)

NuTerpan (Jdt)

VS or AS (B/cek unu A/cek)

KopeHb kBagpaTHbiit (V')

VAL/2 vnn AMNL/2

14.2 MaTeMaTMuyeckue onepartopbl
14.2.1 Cno>xeHue un BblMUTaHUue

MaTeMaTnyeckme onepaTopbl BbIMOAHAT apudMeTnyeckme onepaumm CNOXeHUsS Wan BblYUTaHUS
ONA  aHanoroBblX KaHanoB. Pe3ynbTaT CMAOXEHUS WAW  BblUMTaHUA UCTOYHMKAG A UM UCTOYHMKA b
oTobpa)kaeTcsa Ha 3KpaHe B BUAE OCLUIIOrpaMMbl.
1. HaxaTtb kHonky Math Ha nepeaHelt naHenu npubopa, ANg BXoAa B MEHIO MAaTEMATUKMU.
2. Mo oyepean HaxaTb KHOMKW ynpaBneHuss meHio Source A/UCT. A n Source B/UCT. b,
NOBEPHYTb YHWBEpPCAsbHbIM perynaTop Bblbopa WUCTOYHWMKOB MaTeMaTUyeckoW onepauumu. B
KayecTBe MCTOYHMKOB MaTeMaTM4ecKon ornepaunu MOryT 6biTb aHasioroBble KaHasbl, a Tak
K€ ONOopHble OCLUUIOrPaMMbl.
3. HaxaTb KHOMKy ynpasneHus MeHio Operation/Onepauua 1 MNOBEPHYTb YHUBEPCasbHbIN
perynatop Ans Bblbopa MateMaTuyeckon onepauuu + wmnu =-. PesynbTaT oTob6paxkaeTcs B
BMAE ocumnnorpammbl 6enoro useta c 6ykson M.

4 Edge

L 40.0m¥

4. Mpn HeobXx0ANMMOCTU MHBEPTUPOBAHUA MaTeMaTUYeCcKoMn
Ha)kaTb KHOMKY ynpasneHusa meHio Invert/NHBepcusa.

ocumnnnorpaMmmsl, HeobxoamMmo
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14.2.2 YMHOX>XeHue n geneHue

MaTeMaTunyeckme onepaTopbl BbIMNOMHSAT apudMeTMdYeckne ornepaunm yMHOXEHUS WU AeneHuns
ONS @aHaNoroBbiX KaHanoB. Pe3ynbTtaT YMHOXEHUS UNu AeneHns UcTovyHuka A n uctouyHuka b otobpaxaetcs
Ha 3KpaHe B BMAE OCLMIIOrpaMMbl.
1. HaxaTtb kHonky Math Ha nepegHeli naHenn npmnbopa, 419 BXo4a B MEHIO MaTEMATUKM.
2. Mo oyepean HaxaTb KHOMKW ynpaBneHuss meHio Source A/UCT. A n Source B/UCT. b,
NOBEPHYTb YHMBEpPCAsbHbIA perynsaTop Bblbopa MCTOYHMKOB MaTeMaTM4ecKoW onepaunu. B
KayecTBe MCTOYHMKOB MaTeMaTMyeckon onepaumm MoryT 6biTb aHanoroBble KaHasbl, a Tak
)K€ OMnopHble OCLUAN0OrpaMMmel.
3. HaxaTb KHOMKy ynpaBneHus MeHio Operation/Onepauumsa n NoOBEpPHYTb YHMBEPCaNbHbIN
perynatop ans Bbibopa MaTtemaTmyeckom onepaumn * wmnam /. PesynbTat oTtobpaxaetcs B
BMAE ocumnnorpammbl 6enoro uBeTta c 6ykson M.

AKIAN

/ﬁ c ur-r 1.4

4 Edge
E3 DC
L 40.0mv

4. Mpn HeobX0AMMOCTM WHBEPTMPOBAHUS MaTeMaTU4ecKon ocumnaorpammel, Heobxoammo
HaXaTb KHOMKY yrnpaBneHus MeHo Invert/UHBepcusn.

14.2.3 AundcdpepeHuymnan

OnddepeHuman (d/dt) - BbluMCNeHWE AUCKPETHOW MNPOU3BOAHOM MO BPEMEHU U3 Bbl6paHHOro
NCTOYHMKA.

g _}f{i +at)—yli—at)
te 2at

, rae
d - audbdepeHuman ocumniorpaMmmel.

Y — TOYKM AaHHbIX KaHana 1 unm 2.

i — NHAEKC TOYKUM AaHHbIX.

At - pa3HMUa BO BpEMEHU MeXAy TOYKAMWN AaHHbIX.

KHonka ynpaeneHus MeHio dx B MeH MaTematmyeckon ¢yHkumm d/dt nossonser ycraHoOBUTL
pasHMUY BO BpEeMEHW MexAay TOYKaMW AaHHbIX. YCTaHOBKA 3HayeHus dX BbIMOSHSAETCS YHMBepCasbHbIM
perynsatopoMm B gmanasoHe ot 0,02div go 0,40div. DIV - 4ncno nUKCenbHbIX TOYEK B KaXKAOM AeNeHUN Ha
3KpaHe ocuwmnnorpada. B ocumnnorpadax cepum AKUM-4131 kaxpoe geneHme coctout 50 nukcenen.
Hanpumep: yctaHoBka 0,2div = 0,2 * 50 = 10 nukcenen. ITO O03HA4YaeT, UTO BbluMcieHue byaert
BbINOSIHATBHCA MO 10 AMCKPETHbLIM TOUYKaAM U BPEMEHHOW pa3HWULbl MeXay HUMMU.
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MaTeMaTuueckas dyHKuUusa aAnddepeHuman, HanpuMep, ANs BblYMCIEHUS CKOPOCTM HapacTaHus
BbIXOAHOI0 Hanps>XeHUs OMepaLMOHHOro yCUnnTens.

14.2.4 WNHTerpan

OyHKuma dt (MHTerpan) BbluMcngeT uHTerpasn BblI6paHHOrO UCTOUYHMKA. DYHKLUMIO MHTErpasa MOXHO
NCNONb30BaTb AN pacyeTa >3HeprumM uMnNynabca B BOMbT - CEKyHAAX WINW WU3MEpeHus nnowaau
OoCUMA0rpaMMbl.

n
In - CU + Atz .Vi

i=0
, roe

I - uHTerpan ocUMAIOrpaMMbl.

At - pasHuMLUa BO BpeMeHU MexXAay TOYKaMW AAHHbIX.
Yy - KaHan 1, 2 nam onopHas ocuuisiorpamma.

Co — NMPOU3BOJIbHAs MOCTOSIHHAS.

i — MHAEKC TOYKM AaHHbIX.

KHonka ynpasneHnsa MeHio Offset/OTknoHeHne B MeHIO MaTeMatudeckoh dyHkummn dt

% JHOro CUrHana.
High-£ f |

= Ediie
ar
L 0.0
V'
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Puc. 14-1 Pe3ynbTatT MHTErpupoBaHUA MeaHApa CO CMelleHueM

Awg: High-Z

— EdOE
E3 DC
L 0.00mv
4

Puc. 14-2 Pe3ynbTaTtT MHTErpupoBaHUsa MeaHApa C KOMNeHcauueu CMeel-ma

14.2.5 KopeHb kBagpaTHbIN

OyHkuMa V' (KOpeHb KBalpaTHbI) BbIYMCISAET KBAAPaTHbIA KOPEHb AN BbIGPAaHHOro MCTOYHMKA.

MEOOps  Del

14.3 BbicTpoe npeo6bpa3oBaHue dypbe

BIMN® (beicTtpoe npeobpaszoBaHne dypbe) - MNpeobpasoBaHme HOpMbl CUrHaNa peasibHOro BpeMeHMU
B CMeKTp curHana. Pexxum BIMO no3sonseT HaWTW YaCTOTHblE KOMMNOHEHTbI (CAeKTp) CMrHasia BO BpeMeHHOM
obnactu. Pexum BMO® ncnonbsyetcs Ang NpoCMOTpa CreAyoWwnx TUMNOB CUrHaN0B:
AHanu3 rapMoOHMYECKUX COCTaB/ISAOWNX B CETAX NUTAHUS;
N3mepeHne rapMOHMYECKUX COCTaBSOWNX N NCKAXEHUI B CUCTEMAX;
OnpepeneHne xapakTepUCTUK WYMOB B MCTOYHMKAX MOCTOSHHOIO HanpsXeHus;
TecTMpoBaHMe UMMYbCHOIO OTKANKA (UIBTPOB U CUCTEM;
AHanuns subpaumnm.

68



Ons ncnonb3oBaHua pexuMa bMNd Heob6xoanMo BbIMONHUTL Cneaylwme AeNCTBUS:

YCTaHOBUTb UCTOYHUK CUrHana (BO BpeMeHHoW obnactu);

OTtobpasntb cnekTp BMNo;

Boibpatb TN okHa BIMNO;

HactpouTtb 4actoTy Bbi6OpkM pana oTobpaxxeHnss OCHOBHOM 4acToTbl WM rapMoHWK 6e3
UCKaXXeHWun;

Ncnonb3oBaTb 3/1eMEHTbI YNpaBfieHMs MaclwTaboM Ans yBenmdeHuns CrnekTpa;

e [IpoBeCTM U3MEpPEHMS CNeKTpa C MOMOLLbIO KYpCOpPOB.

14.3.1 Hacrtpoiika BNo

1. HaxaTtb kHonky Math Ha nepegHelt naHenn npmnbopa, 419 BXo4a B MEHIO MaTEMATUKM.

2. HaxaTb KHOMKy ynpasfeHus MeHio Operation/Onepaumvsa u MNOBEPHYTb YHMBEPCANbHbIM
perynsatop ans Bbibopa MatemaTuyeckon onepauun FFT/BM®. Pe3synbTaT oTobpaxaeTtcs B
BMAe ocumnnorpammel 6enoro useta ¢ 6ykson M.

3. HaxaTb KHOMKY ynpasneHnsa MeHi Source/WUCTOYHUK, MNOBEPHYTb YHWUBEPCasbHbIN
perynatop ansa Bblbopa WCTOYHMKA MaTeMaTMyeckon onepauun. B KavecTBe MCTOYHMKA
MaTeMaTMyeckor onepauum MoryT ObiTb aHasoroBble KaHajlbl, a TaK Xe& OnopHble
OCUMNNIOrpaMMmbl.

4. HaxaTtb KHONKy ynpasneHus meHto Window/OKHO, NoBepHYTb YHUBEPCA/bHbIA perynsTop
Ans Bbibopa TMna okHa.

Boibop OKHa onpepenseTcs XxapakTepUCTUKaMW BXOAHOMO CUrHana, KoOTopblM HeobxoauMo
nccnenoBaTh, @ TakXKe XapakTepucTukamm yHKUMKM OKHa. Bbi6Op OKHa CHMXXAET yTeuKy 4acToT B CrekTpe
BMN®. lNpu BbiNOAHEHUW 6bICTporo npeobpasoBaHusa dypbe npeanosiaraeTcs, UYTO BPEMEHHOW CuUrHan
nostopsieTcd 6eckoHeyHo. [Ong uenoro uucna umknos (1,2) BpeMeHHOW CurHan HadyuHaeTcs u
3aKaH4YMBaeTCsa Ha OAHOM M TOM XXe ypoBHe M B (OopMe CurHasa OTCYTCTBYIT pa3pbiBbl. [1pyM Heuenom
ynucne UMKNOB BO BPEMEHHOM CUrHane HadasbHas M KOHeYHas TOYKM UMEKOT pasHble YpoBHU. lNepexon oT
Ha4yasIbHOM K KOHEYHOM TOouKe MpuBOAMT B pa3pbiBy B dOopMe curHana, 4Tto B CBOK o4vepefb NpuMBOAUT K
NOSIBIEHMNIO BbICOKOYACTOTHbIX NepexoAHblX COCTaBASOWMNX.

NpyMeHeHMe OKHa K CUrHany BO BpeMEHHOW 06nactu maMeHseT GpopMy CurHana Takum obpasom,
YTO HavanbHOE N KOHeYyHoe 3HadeHne connXalTCs, B pe3yabTaTe Yero yMeHbllaeTcs Ben4YmHa paspbiBa.

OyHKUMS MaTeMaTUUYeCKMX oOnepauuii BKAKOYAET 4YeTblpe napameTrpa OkHa bBM®d. Twunbl okHa
onpeaenstoT KOMNPOMUCC MEXAY pa3pelleHnEM Mo 4YacToTe U TOYHOCTbI aMNINTYAHbIX u3MepeHuin. Boibop
OKHa onpeaensercad HeobXoANMOCTbIO M3MepPEeHUS KOHKPETHbIX BENYUH U XapaKTepUCTUKaMM MCXOAHOro
curHana.

Rectangle/MpsaMoyronbHoe OKHO: Bbl6Oop MNpsSiMOYrofibHOrO OKHa. DTO OKHO MNoAXoAUMT Ans
CUrHanoB, He MMELWNX pa3pbiBoB. MpsaMOyronbHoe OKHO obnajgaeT NyylwnM paspelleHneM no 4acrtore, Ho
HU3KMM paspelleHrneM No amnanTyae.

O6nactn NnpyMMeHeHus:

e [epexogHble Npoueccbl UM BCMIeCKU, B TexX Cry4vasiX, Koraa ypoBeHb CMrHana Ao v nocne
Co6bITUS paBHbl UM BAN3KKN MO 3HAYEHMUIO.

e CurHanbl cmHycouaanbHOW (pOpMbl C paBHOM aMNANUTYAO0N U YacCTOTOMN.

e LLINpOKOMNOMOCHbIN WYM C MeA/IeHHbIM M3MEHEHMEM CreKTpa.

OkHo Blackman/bnakmMmeHa: OkHO BnskMeHa obecneunBaeT XyAllyl MOrpewHoCTb N3MepeHuns
No 4YacToTe, YeM OKHO XeHHWHra, Ho obecneumBaeT ny4llee ucciegoBaHne CUrHanoB C Manon aMnanTy4oNn.

O6nactn NnpyMMeHeHus:

e HabniogeHne BbICLUMX FAPMOHUK CUIFHAN O4HOM 4acToThbl.

OkHo Hanning/XeHHuHra: Boibop 3Toro okHa obecneunmsaet 601blIY0 TOYHOCTb M3MEpPEHUS MO
4acToTe, HO MEHbLUY TOYHOCTb M3MEPEHUS MO aMNAUTyAe NO CPaBHEHUIO C NPSAMOYIrO/bHbIM OKHOM.

O6nactn NnpuMeHeHuns:

e CurHanbl cuHyconganbHoi OpMbl, @ TakK e Y3KOMNOSIOCHbIN LIYM.

e [epexoaHble Npouecchl MW BCAECKU, B TeX CNyyasaX, Koraa ypoBeHb CUrHasaa Ao U nocne
cobbITNSA, CyLEeCTBEHHO pa3iNYaloTCs.

OkHO Hamming/X3MMuHra: Y gaHHOro TMna OKHa HEMHOro fydwe pa3pelleHne no 4acToTe,
yeM y XEHHWHra, HO MeHblUYl) TOYHOCTb WU3MEpPEHUs MO aMnauMTyAe MO CPaBHEHUID C MPSAMOYrOSibHbIM
OKHOM.

Obnactn NnpMMeHeHuns:

e CurHasnbl CMHYcoMAanbHOM GOpPMbI, @ TaK Xe Y3KOMONOCHbIN LWYM.

e [lepexogHble Npouecchl UKW BCMIECKU, B TeX CNyyasX, Koraa ypoBeHb CUrHasnia Ao U nocne
CO6bITUSA, CYyLLECTBEHHO pasiM4yatoTcs.

OkHo Flat Top/®nsTTon:

Y AaHHOro Tuna OKHa NyJlwee paspelleHue rno amnanTyae, HO MeHbllas TOYHOCTb MO YacToTe no
CPaBHEHMUIO C NPAMOYIO/IbHbIM OKHOM.
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O6nactn NnpMMeHeHuns:
e CurHanbl cMHycouaanbHOM POPMbl, @ TaK Xe Y3KOMONIOCHbIN LLYM.
e ONTMManNbHO ANS U3MepeHui, Koraa HeobxoanMa BbiCOKas TOYHOCTb MO aMNAUTyae.
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5.

6.

10.

HaxaTb KHOMKy ynpasneHuss MeHtio Center/LleHTp, NOBEpHYTb YHUBEpPCANbHbIMA perynsTop
ONs1 YCTaHOBKM 3HAYeHMs LEeHTPasibHOM YacToThbl.

HaxaTb KHONKy ynpasneHus meHio Hz/div/IF'u/pen, noBepHyTb YHMBEpPCAbHbIN PErynsaTop
ONs1 YCTaHOBKMW pa3pelleHmns No ropmsoHTanm (no yacrore).

. HaxaTb KHOMKy ynpaBneHus MeHio Scale/LlUkana, noBepHyTb YHUBEPCalbHbIA PEryasTop

OJ181 YCTaHOBKU pa3pelleHmns No BepTtnkanu (Mo ypoBHIO).

. HaxaTb kHonky ynpaBneHus MeHio Ref Level/OnopHYpoB, NOBeEpPHYTb YHWBEpCasbHbIi

perynaTtop angd yCraHoBKM 3Ha4€HUA ONMNOPHOro ypoBHA U CMeEWEHNA CMIrHasia no BEPTUKANN.

. HaxaTte kHoONKy ynpaenenHms MeHio Unit/Load/EgW3m/Harpyska, pnns nepexoga B

NnoAMeH0 Bblbopa eanHUL U3MepeHns BEepTUKasIbHOM WKanbl M BblbOpa 3HAYEHUS BHELUHEN
Harpysku.

e HaxaTb kHonKy ynpaBneHus meHio Unit/EaN3mM gnsa Bbibopa eaMHUL nM3MepeHus
BEPTMKaNbHO WKanbl. Ha BbI6Op monb3oBaTento AOCTYMHbI Crieaylolwmne BapuaHThbl:
dBVrms, dBm wnm Vrms. B 3aBucmmoctm oT Bblbopa, ans nocrtpoeHus bBMNo
ncnonb3yeTcsa norapudmumueckas wanm  NMHeMHas wkana. [Ona  aHanmsa um
oTobpaxkeHMUss CnekTpa CuUrHana B  LWWPOKOM  AMHAMUYECKOM  AuanasoHe
pEeEKOMeHAYeTCS UCNOAb30BaTbh eanHuLy uaMepeHus dBVrms.

e HaxaTb KHONKy vynpasneHuns MeHio Ext Load/Harpyska, noBepHyTb
YHUBEpPCAsbHbIA perynatop Ans YCTaHOBKM 3HAYEHMS BHELWHEN Harpysku. JunanasoH
ycTtaHoBku: 1 Om ... 1 MOMm.

e [1ng BO3BpaTa K NpeabiayLeMy MEeHI0 HaXaTb KHOMKY YnpaBieHUs MeHH
HaxaTb KHoMky ynpasneHus meHio Display/Pexum ansa soibopa pexuma 0To6pa>|<eva
BNo.

e Split/PaspenbHbii. OgHOBpeMeHHOE 0TObpaXkeHMe Ha 3KpaHe Npubopa UCXOAHOro
CurHana (BpeMeHHOM [AOMEeH, BEpXHAS MON0oBMHa 3KpaHa) W pe3synbtata BMNo
(4aCTOTHbIN AOMEH, HUXXHSSA NOI0OBMHA 3KpaHa).

e Full Screen/MonHbiii. OaHOBpeMeHHOe oOTObOpa)KeHMe WCXOAHOro CuUrHana W
pesynbtaTta blN®, Ha ogHOM 3KpaHe, 6e3 pasaeneHus.

e Exclusive/Ocobbiit. OTobpaxeHne Ha akpaHe npubopa TosNbko pesynbtata bMo®

YaCTOTHbIN AOMEH).
Iyl 100

i~

00

.4

Puc. 14-3 Npumep o-roGpameHml Bl'ltb pe>xuM pasaesieHHOro 3KpaHa

11. HaxaTb KHOMKY ynpaBreHuss MeHio Autoset 4ns yCTaHOBKWM OMTMMalibHbIX MapaMeTpoB

BIMN® npeobpasoBaHnsa B 3aBUCMMOCTU OT BXOLHOIO CUrHana.

12. HaxaTb KkHonky ynpasneHus MeHio Display/Aucnnenn ana Bbibopa pexuma

oTobpaxeHuss cnektporpammbl. Normal/Bbi6bopa - craHgapTHoe oTob6paxkeHue



cnekTporpammbl, Max-Hold/MakcYyaep)x - oTobpaxeHne crnekTporpammbl B pexume
yAepXaHuss  MakKCcuMasbHbIX 3HauyeHun. Average/YcpeaHeHue - oTobpaxeHune
CNeKTporpamMMbl B peXuMe yCpeAHEeHHbIX 3HaudeHui. Mpu BbIGOpe pexuma YcpeaHeHus,
MEHI0 AOMONHNTCSA ABYMS AOMOSHUTENbHBbIMU MYHKTaMMW.

e HaxaTb kHomKky ynpasneHuns Times/UYuncYcpen, MOBEpPHYTb YHMBEpPCaJbHbIN
perynsTop AJs yCTaHOBKW 3HAYEeHUs Yyncna ycpeaHeHui. [mana3oH yCTaHOBKU: 4 ...
1024.

e HaxaTb kHOMKy ynpaeneHus MeHo Reset/C6poc, ana cbpoca ycpeaHEHHbIX
3HA4YeHUN N nepesanycka ycpeaHeHus.

UckaxxeHunna BMNo

MpobneMbl MOryT BO3HWKATb, KOraa ocuunnorpad perucTtpupyet BpEMEHHOW CurHasn, coaepxaliuni
rapMOHWKMK C YacToTaMu Bblwe vyacTtoTbl KoTenbHnkoBa. CKOPOCTb perncrpaumy OTCYETOB A1 YacToT Bbllwe
yactoTbl KoTenbHWKOBa SABMASETCA HEAOCTATOYHOMW. DTO NPUBOAMT K MNOSABAEHUIO  3epKabHbIX
HM3KOYaCTOTHbIX TFApPMOHUK OTHOCUTENIbHO 4acToTbl KoTenbHMKoBa. Takue napasuTHble TapMOHUKMK
Ha3bIBAOT MCKAXEHUSAMMN.

Yacrtota KotenbHukoBa (HarksBucra)

MakcuMManbHas 4YactoTa, KOoTopyk 6e3 owmnbok MOXeT naMepuTb UndpoBon ocuunnorpad B pexume
peanbHOro BpPEMEHW, pPaBHSAETCA MOSIOBMHE 4acToTbl AMCKpPeTM3auuu. DTY 4acTOTy Ha3biBalOT 4acTOTOM
KoTenbHnkoBa. CKOpPOCTb perucrpaumy OTCYETOB AJ19 4acTOT Bbile 4yacToTbl KoTenbHWKOBa SABNAETCSH
HeAOCTaTOYHOM, YTO NPUBOAUT K UCKaXeHUaM BId.

YcTpaHeHue UCKaXKeHUM
Ong ycTpaHeHus UckaxeHunin nonpobyinte NnpMMeHnUTb cneayowme Mepsbl:

e C nomowbto perynartopa Bpems/OdeneHne (¢ — HC) 3aaaTb 6osiee BbICOKOE 3HAQYEHUE YacCTOThbl
AncKpeTMsaummn. Tak Kak C YyBeMYEHWEM 4acTOoTbl AMCKpPEeTU3auuMm YBENUYUTCA 4acToTa
KoTenbHMKoBa, UCKaXXeHHble rapMOHMKN ByayT oTo6paxkaTbCs Ha NpaBUIbHbIX YacToTax.

e Ecnu HeT Heo6X0AMMOCTM NpocMaTpuBaTb rapMOHUKK Bbiwe 20 MY, BKAKOYUTL OrpaHUYEHnEe
NoJI0Chbl NPOMYyCKaHUSA.

e [IpMMEHUTb BHEWHUN GUABTP K WUCXOAHOMY CurHany, 4tobbl OrpaHMuMTb AManasoH ero
rapMOHWK 3Ha4YEeHNEeM HuMxe 4YacTtoTbl KoTenbHUKOBaA.

e OnpeaenunTb NapasuTHbIE FAPMOHUKU U UTHOPUPOBATb UX.

e lcnonb3oBaTb CpeAcCTBa ynpasBieHUsa MaclwTaboM M Kypcopbl Ans YBENYEHUS U BbINOSIHEHNS
n3MepeHui B cnekTtpe BlMo.

e CurHanbl, uMewLlMe COCTaBASAOLWYK MNOCTOSHHOrO TOKa WM CMelleHue, MOryT cTaTtbh
MPUYMHON HEBEpPHOM aMnautyabl pesynbtata FFT (BMN®). Ona TOoro uytobbl YMEHbLWMUTb
BNIMSSHWE COCTaBNSAKOLWEN MOCTOSHHOINO TOKA, BK/IOYUTb CBSA3b C MCTOYHMKOM CUrHasa no
nepemMeHHoOMY TOKY (3akpbiTbin BXoa AC).

e YT06bl YMEHbWNTb BANSAHUE 6enoro wyMa u nomMex AUCKpeTM3auum 4ns nepuoamyeckmx uam
OAHOKPATHbIX CUrHaN0B, YCTAHOBUTb PEXMM YCpeAHEeHUs pernctpaunmn ocuunnorpada.

e [na oTobpaxeHus Ha 3kpaHe pe3ynbtatoB FFT (BMN®) ¢ 60nblWKMM AWHAMUYECKUM
Anarna3oHOM peKOoMeHAYeTCcss ucnonb3oBaTb wkany dBVrms (abBadgd). Wkana dBVrms
(8BBad@d) Ang BbIBOAA HA 3KpaH MUCMOAb3YyeT norapudmmyeckmin macwtab.

14.3.2 N3mepeHune BN c noMoLUbIO KYypCcOpoOB

NS BbIMNOSIHEHUSA KYPCOPHbIX M3MepeHnit, HeobxoaMMo HaxaTb KHOMKy Cursors. B oTKpbiBLIEMCS
MEHI0 HaxaTb KHOMKY ynpasneHus MeHio Mode/PexuM ana BKAKOUYEHUS KYpPCOPHbIX M3MepeHun. [ns
BbIMOSIHEHUSA YACTOTHbIX M3MEpPEeHUN UCNOoNb30BaTb Kypcopbl X1 u X2, pasHuua Mexay ABYMS 4dacToTamu
oTobpaxaetca cumBosioM AX. NS BbINONHEHUSA aMMAUTYAHbIX U3MEPEHUIM MCNoNb30BaTb Kypcopbl Y1 1 Y2,
pasHuua Mexay ABYMS aMnamTynamm otobpaxaercs cMMBosioM AY.

Pe3ynbTaTbl KYpPCOPHbIX M3MepeHnin oTobpaxatoTcs B NpaBoM 4acTu aKpaHa.
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15 UBMEPEHNA C NOMOLLIbIO KYPCOPOB

Kypcopbl - 3TO rOpu3OHTanbHble W BepTUKasbHble MapKepbl, KOTOpble yKasbiBalT X- u Y-
3Ha4YeHUs Ha 3agaHHoM ocuwmnnorpamme (M3 KaHana, nnbo onopHas) M Ha pe3ysabTaTaX MaTeMaTU4YeCKUX
npeobpasoBaHUn. DT pe3ybTaTbl BKAKYAIOT HaNpsh)XeHne, BpeMs, 4acToTy.

X-Kypcopbl NpeacraBnsioT coboin gBe BepTUKasibHble WTPUX-MNYHKTUPHbIE NMHUKM (X1 un X2),
KOTOpble  MCMNONb3YITCA ANS U3MEPEHUS BPEMEHHbIX NapaMeTpoB, B pexume BMO namepseTcsa yacroTa.
Kypcop X1 (X2) no yMon4aHUIO pacnonioXeH cneBa (cnpaBa) M MOXET bbiTb NepeMelleH B Nnobyt obnactb
3KpaHa. B pexume X1-X2 oba Kypcopa nepeMewarTcs OAHOBPEMEHHO. [Nns nepeMelleHnss Kypcopos
HeobxoAMMO WCMOSIb30BaTb YHUBEpCaNbHbIA perynatop. Pesynbratel mamepenunn (X1, X2, AT, 1/AT)
BbIBOASITCA B MPaBOW 4YacCTW 3KpaHa.

Y-Kypcopbl npeactaBasioT cobolt aABe ropm3oHTasibHble WTPUX-NMYHKTUPHble nnHun (Y1 un Y2),
KOTOpble  WCMNOMAb3YKTCA AN M3MepeHuss HanpsbkeHus (B) mnm Ttoka (A). Ecim B KadecTtBe WMCTOYHMKA
NCNONb3yeTca OCUWOrpamMMa MaTeEMATUMKWU, TO €AMHULUbI WU3MEpPEeHUs OnpeaensoTcs MaTeMaTU4YecKowm
dyHkumen. Kypcop Y1 (Y2) no ymMon4aHuWo pacnosioxeH B BepxHen (HMXHeR) 4YacTn aKpaHa U MoxeT 6biTb
nepemeweH B by ero obnacte. [On8 nepeMeweHMs KypcopoB HeobXxoAMMO MCNOsb30BaTh
YHUBEpCanbHbI perynsatop. B pexume Y1-Y2 oba Kypcopa nepemewarTcss 04HOBPEMEHHO. PesynbTaThl
namepeHni (Y1, Y2, AV) BbIBOASITCA B NpaBOi 4aCTu 3KpaHa.

15.1 BbinosiHEHMEe KYpPCOPHbIX U3MEPEHUN

1. Haxatb kHonky Cursors Ha nepegHen naHenu ocuunnorpada, Ana BXoAa B MEHK0
KYPCOPHbIX U3MEPEHUN.

2. HaxaTb KHOMKY ynpassieHus MeHio Mode/PexxuM ans BKIIOYEHUS KYPCOPHbIX U3MEPEHUIN U
BblbOpa pexunMa Kypcopos.

Manual/Py4yHon - nsamepeHune X- uau Y-napameTpos;
Track/CnexeHune - nsmepeHue X- 1 Y-napameTpos.

3. HaxaTb KHOMKYy ynpasfeHns MeHto Source/WUCTOYHMK, M WUCNONb3ysS YHUBEpPCasbHbIN
perynsatop BblbpaTb WMCTOYHUK KYPCOPHbIX W3MepeHuli. B KayecTBe MCTOYHMKA AOCTYMHbI
ToNbKo aHanorosble kaHanbl (KAH1, KAH2), pe3synbTaT Matematuyeckmx onepaunii (MATEM)
1 onopHble ocumnnorpammbel (OMNOPH A, OMOPH B).

4. BbINO/ITHEHME KYPCOPHbIX U3MEPEHUN:

e [1na uamepeHus no ocu X UCnosib3oBaTb KypCcopbl:
X1 - nuaMepeHumne B ToOUKe rnepeceyvyeHmnss ocumMINorpaMMbl-mMCTOUHMKA C Kypcopom X1;
X2 - U3MepeHUe B TOoUKe rnepecevyeHns oCUUINOorpaMMbl-UCTOYHUKE C KYpPCOpoM X2;
X1-X2 - cnepsilwee naMepeHme B TOUKAX MepeceyeHus oCUMINOrpaMmMbl-UCTOYHUKA C
Kypcopamm X1 n X2. lNepemMelleHne 060mnx KypcopoB NpONCXOAUT OAHOBPEMEHHO.
Onsa nepemelleHns KypcopoB MCMNO/b30BaTb YHUBEPCANbHbIN perynatop.

e [1na nsmepeHus no ocu Y NCNosib3oBaTb KYpCopbl:
Y1 - naMmepeHune B ToUKe nepeceyeHus ocUMIIorpaMmbl-MCTOYHMKA C KypcopoMm Y1;
Y2 - uaMepeHue B TOUKE nepecevyeHns OCUMIA0rpaMMbl-MCTOUHNKA C KYpPCOPOM Y2;
Y1-Y2 - crnepsuiee M3MepeHue B To4yKax rMepecevyeHus OCLUMIOrpaMMbl-UCTOYHUKA C
Kypcopamm Y1 n Y2. NepemelwieHne 060mx KypcopoB NPpONCXOANT O4HOBPEMEHHO.
[Ons nepemelleHns KypcopoB MCNO/b30BaTb YHUBEPCA/bHbIN perynaTop.

e [1n9 HaCTpOWKM CTeneHn Npo3pavyHOCTU OKHa Ppe3y/ibTaTOB KYpPCOPHbIX W3MepeHun,
Heobxoammo HaxaTb kHonky Display/Persist. B oTkpbiBLIEMCS MEHIO NEpenTn Ha
BTOPYIO CTpaHuuy MeHI0 " Ha)kaTb KHOMKY ynpaBneHus MEHI0
Transparence/lMpo3pavyHOCTb, A/19 YCTaHOBKKN cTeneHn npo3padHoctn (20% - 80%)
MCNONb30BaTb YHMBEPCANbHbIN perynatop.
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NMpuMep UCNoJsIb30BaHUSA KYPCOPHbIX NU3MEPEeHUNi:

M3MepeHnsa ANUTENbHOCTU UMMY/bCA:
N MiOOps L
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16 ABTOMATUYECKMUE USMEPEHUA

ABTOMaTM4YeCKMe W3MepeHnss - 3TO npeaBapuTenbHO 3anporpamMMUpoBaHHbIe  Mpoueaypbl
U3MepeHus, coKpallarolne ornepaunm No HaCTpOMKE KypCOpPOB B CTaHAAPTHbIX CUTyauusax, Takux Kak
U3MepeHus BpPEeMEeHW HapacTaHusl, crnaga, amnauTyabl MUK-MMK U T.4. ABTOMaTU4YECKME W3MepeHUs
peEKOMEeHAYeTCS MCMofib30BaTbh MNPV aBTOMaTUYECKUX BbIYNCAEHUAX MNapaMeTpoB CUrHana OCUMSIOrpaMM.
Ocuunnorpadsl cepum AKWUM-4131 obecneumBatoT 38 BUAOB aBTOMATUYECKUX WU CTAaTUCTUYECKUX
N3MEPEHUN.

Echm no Kakom-TO nMpuymHe napaMeTp He MoXeT OblTb KOpPPEeKTHO BbluucneH, B 6noke
N3MEPUTENBHOM WMHGOPMaUMKM Ha 3KpaHe MOosABMTCA npeaynpexgarwmin cumeon ***  yto nossonsier
caenaTtb BbIBOA O KOPPEKTHOCTU AanbHENLWMX AENCTBUN.

Mpy M3MepeHUn HEKOTOpbIX MapaMeTpoB, Hanpumep, Mean (CpegHee 3HayeHue) BbIYUCSETCS
€ANHCTBEHHAs BefIM4YMHA AN BCEro MacCMBa AaHHbIX B OKHe. B apyrux cnydasx (Bpemss HapacTtaHus)
napamMeTp BbIYUCASETCS AN BCeX To4yek peanm3aumm. OgHaKo Ha 3KpaH Bceraa BbIBOAUTCS nocfeaHee
(Ans AaHHOW peanu3aunmn 3HadeHue).

16.1 Tunbl aBTOMaTUYECKUX U3MEpPEHU
16.1.1 ABTOMaTU4YECKME U3MEPEHMUSA aMIUJIMTYAHbIX NapaMeTpoB

B oaHHylo rpynny aBTOMaTUUYECKMX U3MEPEHUIN BK/IOYEHO 15 napameTpos.

NMEY o e e T S BepxHAA TMHKWA

Pazmax (nuk-nuk)

basoBana nuHKA

Puc. 16-1 NaMmepeHns Hanpsi)keHns

1. Pk-Pk /nuk-nuk aBowHas
amMnnmnTtyna
2. Max./Makc.

Pa3HocTb MeXAay NMOJIOXKUTENTbHBIM N OTPULATENBbHbIM
nMKamu HanpsbkeHnn (=Vmax — Vmin)

MoNoXuTenbHbIA MUK Hanps>xXeHu4d

3. Min./MwuH. OTpuuaTenbHbl MUK HaNpsXeHus

4. | Amplitude/ AMnanTyaa PasHuua mexay rnobanbHO BbICOKMM WM rnobanbHO
HU3KKUM HanpsixeHueMm (=Vtop — Vbase)

N3mepeHne BepxHero 3HauyeHus opMbl curHana, B
npegenax YCTaHOBJIEHHOrO OKHa

N3mepeHne HumxHero (6a30Boro) 3HadeHuss GoOpMbl
CUrHana, B npegenax YCTaHOBJIEHHOIrO OKHa
CpeaHee n3 3HavyeHuMn (CyMMa 3HAYeHWW cCUrHana,
AeneHHas Ha KOJM4YeCTBO ToYeK)

YcpeaHEHHOe HanpsiXXeHne NepBoro uukna

5. |Top/ Bepx

6. Base/ baza

7. Mean/CpegHee

8. Vmean/Unkn CpeagHee

9. RMS/ CK3 N3MepeHne  cpegHeKBaApaTUUYECKOro  3Ha4deHus
(CK3) dopmbl curHana (KBagpaTHbIN KOpPEHb W3
CYMMbl KBaZpaTOB 3HAaYeHUI curHana, AeNeHHOM Ha
KOJIMYECTBO TO4eK)

N3mMepeHne  cpeaHeKBagpaTUUYECKOro  3Ha4yeHus
(CK3) dopmbl curHana (kBagpaTHbIi KOpeHb U3
CYMMbl KBaAPaTOB 3HA4YeHWI CUrHana, AesIeHHOW Ha
KOJIMYECTBO TOYEK) MepBOro uMkia

10. |[Crms / Unkn CK3
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Beibpoc+

BepxHA8 AMHUA
(Top)

NokanbHbin Min Buibpoc-

Puc. 16-2 Bbi6pocCbl Ha MMNYJIbCHOM CUIrHasne
BbI6poOC - Be/nMYMHA WUCKaXEHUs, CNeAylLWero 3a MosIoXUTENbHbIM (OTpMUuaTebHbIM) (GPOHTOM

MMnynbcCa, Bbipa>XXeHHad B NpoueHTax OoT aMnanTyAdbl.

ROV (rising edge overshoot) =
roe ROV - Bbibpoc+

FOV (falling edge overshoot) =

roe FOV - Bbi6poc-

local MAX - D Top
Amplitude

x 100 %,

Base - D local MIN
Amplitude

x 100 %,

11.

ROV/Bbi6poc+ EI -

MonoxuTenbHbI BbIGPOC Ha BEpLIMHE MMMYJbCa,
noc/e 3aBepllieHns HapacTaHusa MMNyJsbca

12,

FOV/Bbibpoc-

OTpuuaTenbHbI BbIGPOC Y OCHOBaHUA UMMYbCa,
nocne 3aBeplleHns cnaja uMnynbca

JlokanbHbIM Max

AR ':h‘"’"} —:'_':"'""""I'""'" (Top)

Mpeasbibpoc-
BepxHas AMHUA

Basopan NUHUA
< (Base)

Npegecibpoc+ " NokanbHe Min

Puc. 16-3 NpeaBbi6poCbl HA UMNYJIBCHOM CUrHane
MpeaBbI6pOC - BeNMMUYMHA WCKaXeEHUs, NpeAlecTBYOWEero noaoXutenbHOMy (OTpuUaTesIbHOMY)
GPpOHTY MMNynbca, Bblpa)eHHas B NpoueHTax OT aMnauTyabl:

RPRE (rising edge preshoot) =

roe RPRE - npeasbibpoc+

FPRE (falling edge preshoot) =

roe FPRE — npeasbibpoc-

Base - D local MIN
Amplitude

x 100 %,

local MAX - D Top
Amplitude

x 100 %,

13. RPRE/MpBbibpoc+ [~ MpeaBblbpoC Yy OCHOBaHWS WMMyfnbca, nepeg
HapacTalwmMm HpPOHTOM

14. | FPRE/NpBbi6poc- MpenBblbpoCc Ha BeplwWHE wWMNySbca, nepea
cnagawowmm bpoHTOM

15. Level@X/YpoBeHb@X BenuumHa  HanpsaXeHua - Mexay  MapkepoMm
YPOBHS 3anycka 1 MapKepoMm KaHana.
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16.1.2 ABTOMaTUUYECKME U3MepeHUsI BpeMEeHHbIX napaMeTpoB

B mnaHHylo rpynny aBTOMaTUYECKMX M3MEPEHMI BKIOYEHO 11 napamMeTpoB.

Bpemsa
HapacTaHua

i

ANUTeNnbHOCTb+

e

Bpemsa
cnaga

r Moporosbe YPoBHM:
F:-_'-'-' sepxHuin 90%
) :L-—--- cpeaHuin 50%

- HHUIA 10%

ANUTeNbHOCTb-

MNepuos

Puc. 16-4 NamepeHue BpeMeHHbIX NapaMeTpoB

1. Frequency/ YacTtoTta }m YactoTa curHana(=1/T)
T
2. Period/ Nepuopg ’E :[ Mepuog curHana (T) — nHTepBan Mexay OByMS
nocnenoBaTesibHbIMM  TOYKaMM Ha  GpoHTax
OAVMHAKOBOM MOASAPHOCTU, B3ATbIMM Ha cpegHeM
noporosoM yposHe (50%).
3. Rise Time/ Bpems _/‘_ BpeMsa HapacTaHusa uMnyfabca OT HWUXHEro Ao
HapacTaHus — BEpXHero noporoeoro yposHs (10%~90 %).
4, Fall Time/ Bpems cnaga ﬁ\L BpemMa cnaga wMnynbCa OT BEpPXHeEro Ao
— HMXXHEro noporosoro ypoBHs (90%~10 %).
5. +Width/ _-|-_-'|-_ ONUTENbHOCTb MOMIOXKWUTENBHOrO MMMy/nbCa -
OnntenbHoCcTb+ — MHTEepBan Mexay ABYyMS nocnenoBaTebHbIMU
TOYKaMuM Ha PPOHTE N cpe3e MMNybCa, B3SATbIMU
Ha cpeAHeM NMoporoBoOM YpOBHE.
6. -Width/OnntenbHocCTb- _-'u'-_ ONuTenbHOCTb OTpuuaTenbHOro UMMNysjabca -
— MHTEepBan Mexay AByMs nocnenoBaTesibHbIMU
TOYKaMM Ha cpese n PpoHTe MMMNYyIbCa, B3ATbIMU
Ha cpeAHeM NMoporoBoOM YpOBHE.
7. +Duty/CkBaxHoOCTb+ OTHOWeEeHNne  AJNTENBbHOCTU  MNOJIOXUTENbHOIO
MMnynbCa B CWUrHaae K nepuoay CuUrHana =
(AnuntenbHocTb+/T) X 100%.
8. -Duty/CkBaxHOCTb- OTHOWweHne  ANUTENbHOCTM  OTpuUATENbHOro
MMnNySbCa B CUrHane K nepuoay cCurHana =
(AnuntenbHocTtb-/T) X 100%.
9. BWid/OnutenbHocTb OnuTenbHOCTb NakeTa - AJIUTENbHOCTb MNakeTa
nakeTta MMMNYJ/1bCOB, OTOBpa)KeHHbIX Ha ocuuanorpamme.
10. Delay/3anepxka Bpems oT TOUkM 3anycka A0 NepBOro nepexoaa
50%-1 ypoBHS CUrHana
11. | Time@Level Bpemsa Mexay ToukamMu 3anycka B 3aBUCUMOCTMU
OT YPOBHS CMHXPOHM3aLMN N HAKIOHa

16.1.3 ABTOMaTU4YeCcKMe N3MepeHnsa BpEeMEHHbDbIX 3aAepiXKeK MeXAYy KaHaJllaMmn

N3MepsaTcs passivyHble

BPEMEHHbIE MHTEpBasbl MeXay KaHanamu. B 3Ty rpynny Bk/O4YeHo 9

napamMeTpoB
1. FRR AL . BpeMeHHOW MHTepBan:
AL J1L NUcTouHnk 1, nepBbii HapacTawowun @pPoHT, U
NCTouYHUK 2, NnepBblil HapacTaloWwmn GpPoHT
2. FRF AL BpeMeHHOW UHTepBan:
RLT1 NUcTouHnk 1, nepBbli HapacTawowun @poHT, U
NCTOYHMK 2, NepBbI cnagatowmii GpoHT
3. FFR I BpeMeHHOW UHTepBan:
ALT1 NcTouHuk 1, nepBbiii cnagatowmii GpoHT, n UCTOYHMK
2, NepBbIi HapacTawLwWnn GpoHT
4. FFF . BpeMeHHOW UHTepBan:
LTl NcTouHuk 1, nepBbliii cnagatowmin GpoHT, U MICTOYHUK
2, NepBbIi cnagawmin GpoHT
5. LRR Al . BpeMeHHOW UHTepBan:
ITLAL NcTounnk 1, nepsblii  Hapactawwmii  GPoHT, w
MCTOYHMK 2, NOCNeAHNIA HapacTarlWwmin @poHT
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6. LRF b BpeMeHHOW UHTepBan:
ITL A NUcTouHnk 1, nepBbli HapacTawowun @pPoHT, U
NCTOYHMK 2 nocneaHun cnagarowmin opoHT
7. LFR . BpeMeHHOW MHTepBan:
ITLAL NcTouHunk 1, nepsblii cnagatowmin GpoHT, n UCTOUHUK
2, nocneHNIn HapacTarLlWmi GpoHT
8. LFF A BpemeHHOW MHTepBan:
JTL. L NcTouHuk 1, nepsbii cnagaowmnii GpoHT, n NCTouHUK
2, nocnegHnin cnagarwmm dpoHT
9. Phase/®aza Hﬂ:|2+ PasHocTb a3 pA[ByXx CurHamoB, BblpaXeHHass B
— rpagycax.
- T1 + T2 x 360.

16.2 BbinosiHEeHMEe aBTOMaTUUYECKUX U3MepeHnn

Huxe onncaHbl 06WKWA MOPSAOK AENCTBUA KOTOPbIN HEOBXOAMMO BbIMNOMHUTL ANs OTOOpa)KeHus
pe3ynbTaToB aBTOMaTUYECKNX M3MEPEHUM Ha aKpaHe npubopa.

1.

2.

HaxaTb KkHoMKy Measure Ha nepeaHei naHenu npubopa ANa nepexoAa B MEHK
aBTOMATUUYECKMX U3MEPEHUIA.

HaxaTb KHOMKY ynpaBfieHust MeHio Source/WCTOYMHUK, W WCMOosb3ysl YHMBEPCasbHbIM
perynaTop Bbi6paTb MCTOYHWUK A/ BbIMNOJSIHEHUS aBTOMATUUECKUX U3MepeHnit. NCToUHMKaMu
aBTOMATMYECKMX U3MEPEHMUI MOryT 6biTb aHa/OroBble KaHasbl, MaTEMAaTUUYECKUIA KaHan wnu
OMOpPHbIE OCLM/IOrPaMMbl.

3. Ana Bbibopa M BblBOAA Ha 3KpaH pe3ynbTaTa aBTOMaTUYeCKUX W3MepeHun HeobxoauMo:

HaXxaTb KHOMKY YynpaBneHusa MeHio Type/Tun, B OTKPbIBLWIEMCS OKHE YHWBEPCAsbHbIM
perynsTopoM Bbl6paTb TWM aBTOMATUMUYECKOro W3MEpEeHus, Ans MNoATBEpPXAEeHWUs Bbibopa
HaXaTb YHUBEpCabHbIA peryasTop.

4. Ons BK/IOYEHUS pexuMa CTaTUCTUK Heo6XOAMMO HaXaTb KHOMKY YMpaBieHUs MeHHo

Statistics/CraTtucruka.

Pe3ynbTaT aBTOMaTUYECKMX M3MepeHWin oTobpaxkaeTcs B HWXHEW 4yacTu dKpaHa npubopa, 3a
NCK/TIIOYEHMEM KOrAa BKOYEHA (yHKUMSA OTOobpaxkeHust Bcex pesysibTaToB. OQHOBPEMEHHO B HUXKHEN
4yacTu 3KpaHa MOXeT 6biTb BbIBEAEHO A0 5 n3MepeHuii, Npu Ao6aBIeHMUN LWECTOro TUMNa U3MepeHusl, nepeoe
n3MepeHue 6yaeT yaaneHHo 1 Tak ganee.

f = 100000

M vmin a 7 | B

| c Wrms MW crms
W rrrE
| ] Fren | il ime M Fall Time
W out W out

lue of most probakle higl

Pro="

¥oanuTe
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_ R
Puc. 16-6 Oto6paxxeHue pe3ysibTaTOB aBTOMaTUUECKUX U3MEepPEeHUN B pexxume
CTaTUCTUKM

Ons yaaneHus pe3yfibTaToB aBTOMaTUUYECKUX U3MEPEHMIN HEOBXOAMMO Ha)kaTb KHOMKY yrnpaBieHus
meHto Clear/Ypanurb.

16.3 OTo6parkeHne Bcex aBTOMAaTUUYECKNX USMEPEHUN
B pexume All Measure/Bce unaMepeHus OAHOBpPEMEeHHO oOTOb6paxkaloTCca BCe NapaMeTpbl,
namepsiemble B rpynne HanpshxeHne/Tok, Bpems n/unum 3agepxka.
Ons  oTtobpaxeHusas Ha 3KpaHe npubopa pe3ynbTaTOB BCEX aBTOMATUYECKUX W3MEPEHMU
HeobxoamMmo:

1. HaxaTb kKHonky Measure Ha nepegHein naHenu npubopa AN nepexoda B MEHK aBTOMaTU4YeCKMX
U3MEPEHUN.

2. HaxaTtb kHonky ynpasneHus meHto All Measure/Bce U3Mmep 414 BKAOUYEHNA OTOBpa)xeHus Bcex
pe3y/ibTaTOB aBTOMaTUYECKUX U3MEPEHUA.

3. HaxaTb KHOMKy ynpasneHus MeHio Source/WUCTOUYHUK, U UCNOAb3YS YHMBEPCANbHbIN perynsatop
BblbpaTb UCTOYHUK A BbIMNOSIHEHMS aBTOMATUYECKUX U3MEPEHUN. VICTOYHMKaAMM aBTOMaTU4YeCKUX
n3MepeHuin Moryt 6biTb aHanoroBble KaHanbl, MaTeMaTU4YeCKMi KaHan WM OrMopHble
OoCUMNIOrpaMMbl.

Edge
E3 )
L 0.00

Pri=

Y OANATE
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17 HACTPOMNKM DKPAHA

B MeHI HacTpoeKk 3KpaHa nosib30BaTb MOXET BbibpaTb crnocob oTobpaxkeHuss OCUMANOrpaMmsl,
LBETOBYIO rpajaunto, nocneceBedyeHme, TUM CETKM 3SKpaHa, YPOBEHb SIPKOCTU CBEYEHUS Jlyda U CEeTKM
SKpaHa, a Tak Xe Npo3payHOCTb BCMJIbIBALWNX OKOH.

17.1 Tvin oTo6parkeHus
Haxatb kHonky Display ans nepexoga B MEHK HACTPOEK 3KpaHa. HaxaTb KHOMKY yrnpaBieHus
meHio Type/Tuvn ansa soibopa cnocoba oTobpaxxeHmns oCcuMIIorpaMMbl Ha SKpaHe:
e Vectors/BeKTop — TOUYKM AMCKPETM3aLMN 0TOOPpaXKarTCs COEANHEHHBLIMU JIMHUSIMU.
e Dots/Toukm — HenocpeaCTBEHHOE OTOBpaxeHne Touek AMCKpeTu3aumn.

OuMCTUTE 3K

S I
Puc. 17-2 ToueuyHoe oTO6pa)rkeHne curHana
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17.2 HacTpo#ka TMNna MHTEHCMBHOCTU OCLMJIJIOrPaMMbl

pagMeHT MHTEHCMBHOCTM CUrHana MoxeT ObiTb YCTAHOBJSIEH Ha rpagauuMnm Ceporo Wianm LBETHYIO
wkany. [lpn ycTaHOBKE MWHTEHCUMBHOCTM Ha UBET rpagMeHT WHTEHCMBHOCTU aHaNornMyeH rpaaneHTy
TEPMMYECKOro LBeTa, Koraa 30Hbl BbICOKOM WMHTEHCMBHOCTM OTOOpa)katloTCs KpacCHbIM, @ 30Hbl HWU3KOM
WHTEHCUBHOCTU — CUHUM.

HaxxaTtb kHonky Display/Qucnnen ans nepexon B MeHH HACTpoek 3KpaHa. HaxaTb KHomky
ynpasneHus MmeHto Color/LBeT ans BKIOUYEHUS LBETOBOW Fpadauunm CUrHana.

XonoaHble LBeTa » Tennbl uBeTa

Puc. 17-3 LiBeTOoBas rpagaums

17.3 ®yHKUMA NocsiecBeYeHns
dyHkuma Persistence/MocnecBeyeHne no3BonsieT ocuunorpady MMUTUPOBATb KOHTYP
TPAAMUMOHHOIO aHanorosoro ocuwunnorpada. OcumnnorpaMma KOHTypa MoXeT 6biTb KOHDUrypmpoBaHa Ha
«persist» B COOTBETCTBMW C HA3HAYEHHbIM BPEMEHEM.
Huxe onmcaH nopsigoK AeNCTBUIA AN HAaCTPOMKKN U OTK/TIOYEHUS PYHKLWM NOC/IeECBEYEHUS.
1. HaxaTtb kHonky Display ans nepexoga B MEHIO HAaCTPOEK 3KpaHa.
2. HaxaTb KHOMKy ynpasneHusa MeHio Persist/MocnecBeuy, 3ateM NOBEPHYTb YHUBEpPCasbHbIN
perynatop ons Bblbopa o4HOM M3 CNneayrowmnx onumii:
e Off/Bblkn - nocnecBevYeHne BbIK/THOYEHO.
e YcTaHoBKa BpeMeHM nocnecBedeHns (1 ¢, 5 ¢, 10 ¢, 30 ¢) - ycTraHOBKA BpeMeHMU
HaKoOM/eHMs nocnecBeyYeHnss C MNOMOLWbIO YHMBEpPCanbHOro perynatopa, nocne
WCTEYEHNN YCTAHOBJIEHHOrO BpPEMEHW HaKOMJIEHHble JAaHHble 6yayT yaaneHbl U
3aMelleHbl HOBbIMU AaHHbIMU.
e Infinite/beckoHey - Bbibope 6eCKOHEYHOro HaKOMJIEHUs  MNOCNecBeYeHUs,
HaKoMJeHMe AaHHbIX O6yAeT BbINOJHATCSA HenpepbiBHO, 6e3 yaaneHusi. beckoHeuyHoe
nocnecBeyeHne MOXHO WCNOMb30BaTb AN M3MEpeHus WwyMma W gxuiTepa, Ans
06Hap X CO6bITUN.

0. High-Z

Edge
_AF DC
L 900mv
4

Prd=1.00ms

Bexrop Beikcn PogaREEES it / R
Puc. 17-4 Oto6pa>xeHue curHana c 6eCKoOHeUYHbIM NOC/IeCBEYEHUEM

3. Koraa ¢yHKUMS nocrnecBeyeHus BKIOMEHA M BO3HWKAET HeO6XOAMMOCTb BbIMNOJHUTE CHpOC
HaKOMMEHHbIX AaHHbIX NOCMeCBEYEHNS U 3aMyCK HOBbIX HaKOMIEHUN, MOXHO HaXaTb KHOMKY
ynpasneHusa MeHto Clear Persist/Y6p MNocnecseu.

4. Ana BoO3BpalleHMs K 06bl4HOMY c6oOpy [aHHbIX, HeobX0oAMMO OTKIUUTL QYHKLMIO
nocneceevyeHus. [ng 3TOro HaxaTb KHOMKYy ynpaeneHus MeHio Persist/MocnecBey u
BblibpaTb Off /Bbiki.
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17.4 Ouncrtka 3KpaHa
Onsa ouncTkmn ancnnes Heob6xoAnMMO HaxaTb KHonky Display Ha nepeaHel naHenu ocuunnorpada.
B oTKpbIBLIEMCSH MEHIO HaxaTb KHOMKy yrnpasneHus meHtio Clear Display/Ouncturb dkKp ocuumnnorpad
BbIMOJTHUT COHPOC COBpaHHbIX AAaHHbIX W BbINOMHUT nepesanyck cbopa, U CUHXPOHMU3ALUK.

17.5 Bbi6op TMNa MacwTabHOW ceTKN aucnnesn
[Ons Bbibopa TMNa ceTkn HeobxoaMMo:
1. HaxaTtb kHonky Display onsi nepexoga B MEHIO HAaCTPOEK 3KpaHa.
2. HaxaTtb kHonky ynpasneHus meHio Next Page/Cnea. CTp ans nepexoja Ha c/eaylowyro
CTpaHuLy MeHIo.
3. HaxaTb KHOMKy ynpasneHuss MeHto Grid/CerTka, BbibpaTb TMM CETKM C MNOMOLWbIO
YHUBEpPCanbHOro perynsartopa.
Ha BbI6Op AOCTYNHbI 3 BApUaHT CETKU:

MNMoka3biBaeTcsa NosiHas peweTka — ocu X U Y No KaxaoMy AefeHUto
(pa3smepHocTb 14x8).

Moka3blBaeTCS TOJIbLKO LeHTpanbHble ocu X 1 Y (pa3MepHOCTb 2x2).

lMoka3biBaeTCs TOJ/IbKO BHELHAS paMKa.

17.6 HacTpoiika ypOBHSl UHTEHCUBHOCTHU
Hwxe onucaH NopsaoK AEUCTBUIN AN HAaCTPOMKN YPOBHSA MHTEHCUBHOCTU CUrHana.

1. HaxaTtb kHonky Display ansi nepexoga B MEHIO HAaCTPOEK 3KpaHa.

2. HaxaTtb kHonky ynpaBneHuss MeHio Next Page/Cnea. CTp aAns nepexoga Ha CneayroLyto
CTPaHULY MEHIO.

3. HaxaTb kHonky ynpasneHuns meHio Intensity/SApkJlyua, BbibpaTb ypOBEHb MHTEHCUBHOCTMU
CUrHana c NOMOLLb YHUBEPCASIbHOro perynsaropa. YCTaHOBKA MHTEHCMBHOCTM MPOUCXOAMUT B
ananasoHax ot 0% 0 100%, no yMon4aHuo yCTaHOBAEHO 3HayeHne B 50%.

Mpumepsbl:

MHTeHCHBHOCTb ocumnnorpammel 0 %

MHTeHcuBHOCTL ocumnnorpammel 100 %

anMeanMe: HaCTpOVIKa MHTEHCMBHOCTU CUTHaAM1a NpUMEHNMA TOJZIbKO K aHaJZIOroBblIM KaHas/laM, Ha
MaTeMaTU4YECKNE U Ll,VICprBbIe ocumnnnorpaMmbl AaHHa4dA HaCTpOVIKa HE BJ/INAET.

17.7 HacTpoiika SpKOCTU KOOPAUHATHOWU CEeTKU
Huxxe onucaH nopsaok AeNCTBUIA AN HAaCTPOMKKN YPOBHS SPKOCTU CETKMW.

1. HaxaTb kHonky Display Ans nepexoga B MEHIO HAaCTpPOEK 3KpaHa.

2. HaxaTb kHonky ynpasneHuss MeHio Next Page/Cnea. CTp aAns nepexoga Ha CneayroLyto
CTpaHWLYy MEeHIO.

3. HaxaTtb kHOnKy ynpasneHus meHio Brightness/fAApkCeTkn, BblbpaTb ypoBeHb SPKOCTU
KOOPAMHATHOM CEeTKM C TMOMOLbI YHUBEPCANIbHOrO perynatopa. YCTaHoBKa $SpKOCTU
npouncxoaut B agmnanasoHax oT 0% 1o 100%, no yMmonyaHuio ycTaHoBeHOo 3HayeHne B 40%.

17.8 HacTpoiika npo3payHoOCTH
HacTpoika nNpo3pa4YyHOCTM NO3BONSIeET 3adaTb YpPOBEHb  MPO3PayHOCTM  BCMJIbIBAKOLMNX
MHMOOPMALIMOHHBIX OKOH, OKHA KYPCOPHbIX M3MEpPEHUI, OKHa aBTOMaTU4YeCKMX U3MEPEHUI 1 ap.
Hwxe onucaH NopsaoK AeUCTBUIN AN HAaCTPOMKKM YPOBHSA NPO3pavyHOCTU.
1. HaxaTtb kHonky Display ans nepexoaa B MeHIO HacTpOeK aKpaHa.
2. HaxaTb kHonky ynpasnenuss meHio Next Page/Cnea. CTp aAns nepexoga Ha CneayroLyto
CTPaHMLYy MEHIo.
3. HaxaTb KHOMKy ynpaBneHus MeHio Transparence/lNpo3pavyHOCTb, BbibpaTb YpoOBEHb
MpO3paYyHOCTN C NMOMOLbID YHUBEPCANbHOrO perynsatopa. YCTaHOBKa SAPKOCTU MPOUCXOAMT B
AnanasoHax oT 20% po 80%, no ymon4yaHuo yctaHoBneHo 3HadveHne B 80%.
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18 3AMNUCH / BbI3OB OCLUW/IJTIOrTPAMM U NPOGUIIEN

Ocuwnnnorpadbl cepun AKUM-4131 nNoO3BONAT COXPaHATb BO BHYTPEHHIOK MNaMsATb WMAM Ha
BHewHUn USB Flash gnck npodwunm HacTtpoek, ocumnnorpammbel B ddopmaTte CSV ansa obpabotkm Ha TK,
n3obpaxeHme (CHUMOK 3KpaHa) u 4ap.

18.1 Tunbl coxpaHaeMbix dainioB

. Setups/HacTpoiikm - coxpaHeHuss npoduna MNofb30BaTENbCKUX HAcTpoek. [pu

coxpaHeHun npoduns HaCcTpoek B NamMatu ocuumnnorpada wnm Ha USB Flash gucke
co3sgaetcsa dann c pacwmpeHmem “"¥,SET"”. B namatu ocumnnorpada MoxeT 6biTb COXpPaAaHEHO
0o 20 npodwunei HacTpoek, OxpaHeHHble dannbl XpaHaTcs B svenkax N21..N°20. PaHee
COXpaHeHHble NMpoduan HacTpoek MOryT 6biTb Bbi3BaHbl U3 NAMATU ANs BbICTPOA HACTPOMKM
ocumnnorpada.

. Waveform/OcumlnorpaMMa — COXpaHeHne ocuumnnorpamMMmbl 3axXBay4y€HHONro CuUrHasma Ha

BHewHum USB Flash amck ¢ pacwwmpenHmnem "*.DAV”. [OaHHbli dann MoxeT 6biTb OTKPbIT
TONbKO Ha ocumnnorpade cepum AKNM-4131.

. Picture/N3o06paxeHne - coxpaHeHMe CHWUMKa 3KpaHa Ha BHewHui USB Flash aunck c

pacwupeHmem “¥.BMP”. CoxpaHeHHbin dann wunsobpaxeHuss MoXeT OblTb OTKPbIT Ha
nepcoHanbHOM KOMMNblOTEPE.

. CSV - coxpaHeHMe MaccuBa AaHHbIX 3aXBayeHHOW ocuuniorpaMmmbl Ha BHewHUn USB Flash

AVCK C pacwupeHnem "*.,CSV”. SCV dann MOXeT coaepxaTb MapaMeTpbl 3axBa4yeHHOro
CUrHana, ANns COXpaHeHUs AaHHbIX MNapaMeTpoB HEOo6XOAMMO HaxaTb KHOMKY YyrnpaBreHus
MeHto Para Save/Bcnom/laHHble - On/Bkn.

18.2 Ucnonb3oBaHue BHYTPEHHEN NaMATH

Bo BHYTpPEHHIO0 NaMsATb MOTyT 6bITb COXPaHEHbl TOMIbKO NMpoduin HacTpoek npubopa.
Huxe onncaH NopsaoK AeNCTBUIA ANA COXpaHeHUsa HacTpoek npubopa.

1.

Mpwn

WN =

s

BbINoNHMTL HacTponky ocuuniorpada ans crabunbHoOro otobpa)keHust BXOAHOro CurHana.
[anee caenaHHbIN HACTPOMKM MOXHO COXPaHUTb B Npodub HAaCTpPOEK.

2. HaxaTtb kHonky Save/Recall ons nepexona B MeHto 3anunch/Bbi3oB.
3.
4. HaxaTb KHOMKY ynpaBneHus meHio Type/Twun, yHMBepcanbHbIM peryaartopom BbibpaTb TvN

Ha)xaTb KHOMKY ynpaBrsieHns MeHio Save/CoxXpaHUTb.

coxpaHsemoro daina Setups/Hactpoiiku.

. HaxaTb kHomky ynpaBneHuns meHto Save To/Coxp. B ans Bbibopa Mecta xpaHeHus danna

HacTpoek. Heobxoammo BbibpaTb nyHKT Internal/BHyTp, Ana coxpaHeHus npoduns
HacTpOeK BO BHYTPEHHIOIO NaMsATb.

. HaxaTb KHOMKy ynpaBneHuss MeHilo Setup/HacTpoWKW, yHMBEpCasbHbIM PEryisToOpoM

BblbpaTb A4YeliKy BHYTPEHHEeN naMaTn 4nsa coxpaHeHmsa HacTtpoek, oT N21 go N220.

. HaxaTb KHOMKy ynpasneHus MeH Save/CoxpaHuTb ANS COXpaHeHWs HacTpoek B

BbI6paHHY0 a4erky namMatu. Nocne yCnewHoro COXpaHeHMs HacTpoek B NamMsaATb npubopa Ha
aKpaHe oTobpasuTca BcnnbiBalee coobuweHne — Store Data success!

HeobXxoAMMOCTN 3arpy3nTb paHee CoOXpaHeHHbIN Npoduib HAaCTPOEK, HeEOHBX0AMMO:

. HaxaTtb kHonky Save/Recall ana nepexona B MeHo 3anuncb/Bbi3oB.

HaxaTb KHOMKy ynpasneHus MeHio Recall/Bbi3oB.

HaxaTb KHOMKy ynpassieHus MeHto Type/Twun, yHMBepCanbHbIM pPErynaTtopoM BblbpaTb TuM
danna Setups/HacTpoiku.

HaxaTtb KHoOnky ynpasneHus MeHio Recall From/Bbi3oB M3 14 Bblbopa Mecta rae
XpaHuTcs dain HacTpoek. Heob6xoanmo BbibpaTb NyHKT Internal/BryTp.

. HaxaTb kHonky ynpaBneHuns Setup/HacTpoWku, yHMBepcCasbHbIM pEryasiTOPOM BbibpaTb

AYEeNKy BHYTPEHHEeNn NnamMsaTu rae XpaHuTcsa HeobxoamMmbl dainn ¢ npoduneM HacTpoek.

. HaxaTb kHonKy ynpaBnenust meHio Recall/Bbi3oB. CoxpaHeHHbIn Npoduib HacTpoek byaet

Bbl3BaH M3 MamMsaTW, Ha 3KpaHe oTobpasutcsa Bcrn/biBalowee coobuieHne - Read Data
Success!

MpumMmeuaHue: lMNpu coxpaHeHUN Npoduasa HacTpOeK B AYEenKy NaMaTW 3aHATY ApyruM daniom,
cTapbii hann byget yaaneH v 3aMmelleH HoBbIM dansiom.
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18.3 Vcnosb3oBaHWe BHELLHEeX NaMATH

MNepen ncnonb3oBaHna YHKUMW COXpaHeHWst U Bbi3oBa (annoB Ha BHewHeM USB Flash gucke,

HeobxoaMMo

ybeontcs, 4TO BHEWHWMW AWCK nogknwyeH K pasbemMy USB Ha nepegHen naHenm

ocumnnorpada.

OyHKUMSA 3anmMcu AOCTynHa Ass Bcex Tunos ¢ainos, dyHKUMS Bbi30Ba HE AOCTyMnHa Anas gainos
N306paxxeHne n CSV.

[Ons coxpaHeHus dannoB Ha BHewHMn USB Flash anck Heobxoanmo:

1.
2.
3.

6.

HaxaTb kHonky Save/Recall ans nepexona B MeHio 3anunch/Bbi3oB.

Ha)xaTb KHOMKY ynpaBsieHMs MeHio Save/3anuco.

HaxaTb KHOMKY ynpaBneHus MeHio Type/Tun, yHMBEpCasbHbIM PErynaToOpoM BbibpaTbh TUM
¢daiina koTopbii Heo6xoaAMMO coxpaHuTb. Hanpumep: dann c nsobpaxeHmnem BMP.

. Ecnn B MeHw npucyTctByeT nNyHKT Save To/Coxp. B, To Heob6xoaMMo HaxaTb

COOTBETCTBYIOLWYI KHOMKY YrMpaBneHUss MeHK Ana Bblbopa MecTa XpaHeHus danna.
Heobxoanmo Bbibpatb NyHKT External/BHewH, gns coxpaHeHusa dansa Ha BHEWHWUA OUCK.

. HaxaTb KHOMKYy ynpaBfneHuss MeHio Save/CoxpaHUTb OTKpoeTca dannosas cucrema

BHelwHero USB Flash aucka.
Awg: High-Z
Edge

=

L 0.00mv

Hosb i Yoanmb MEPEUM-Th

Puc. 18-1 NMNpumep dainoBoin cucrembl USB gnucka

C noMolblo yHMBEPCANbHOrO perynstopa BblbpaTb Manky Ans coxpaHeHus daina, ans
noaTBepXAeHUs Bblbopa HaXaTb YHUBepCalbHbI perynstop. ®aiin MoXeT 6biTb COXpaHeH
Kak B KOPHEBOW KaTasior, Tak U B OTAEsbHYO Marky.

. Mocne Bbibopa MecTa coxpaHeHus dalina HaXxaTb KHOMKY yrnpasieHus MeHio New/HoBbiN.

Ha skpaHe oTobpasuTca AmnanoroBoe OKHO BBoda WMMeHu danna. MNoapobHo npoueaypa
co3naHug nMmeHn danna onncaHa B rnase 19 YnpasneHue USB AnckomMm.
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8.

Edge
£ DC

L 0.00mv

\

Puc. 18-2 [inanorosoe OKHO co3aaHua uMeHu cdaina

Mocne BBOoAa wMeHns danna HeobXO0AMMO HaxXaTb KHOMKY  YMpaBfeHUd  MeHIo
Save/CoxpaHunTb AN1s coxpaHeHus daina.

Ha ocumnnorpad ™moryT 6bITb 3arpy)eHbl paHee coxpaHeHHble Ha USB Flash puck dannebl
HaCTPOEK M OMOPHbIX ocuminorpamm. [Ansa BbizoBa danna Heob6xoamMMo:

84

1.
2.
3.

HaxaTb kHonky Save/Recall ans nepexona B MeHto 3annch/Bbi30B.

HaxaTb kKHonKy ynpasneHunsa meHio Recall/Bbi3oB.

HaxaTb KHOMKy ynpaBneHus MeHio Type/Tun, yHMBEpCaNbHbIM PErynsaTopoM BbibpaTb TUM
¢danna KoTopblt He06X0ANMMO BbI3BaTb.

. Ecnu B mMeHto npucyTtcreyeT nyHkT Recall From/Bbi30B n3 a519 Bbibopa MecTa rae XpaHuTtcs

dainn. Heobxoanmo BbibpaTb nNyHKT External/BHewmH, ana 3arpy3skum @aiina c BHEWHero
avcka.



19 YNPABJIEHUE USB INCKOM

B naHHOM pasaene onucaHbl Npoueaypbl CO34aHUA HOBbIX Nanok n darnos Ha BHewHeM USB Flash
OVCKe, a TaK Xe 3arpy3ka dannios B ocuumanorpad.

19.1 Co3paHue HOBOW nanku unu dainna

OnucaHHbIV ganee nopsaoK AENCTBUMIA AeNCTBUTENEH Tonbko npu paborte ¢ BHewHuM USB Flash
anckoMm. Ocuwmnnorpadbl cepun AKUM-4131 nopgaepXuBaroT TONbKO JIaTUHCKOE HAaMMEHOBaHWE ManokK U
dannos, npu Hannumn Ha USB ancke nanok mnam ¢annos C KUPUIINYECKMMWU WpUdTaMm, Ha3BaHUS MOryT
oTobpaxkaTbCsl HE KOPPEKTHO.

Huxe onmncaHa npoueaypa BBoda MMeHu danna/nanku.

1.
2.
3.

HaxaTtb kHonky Save/Recall ana nepexona B MeHto 3anncbh/Bbi3oB.

Ha)xaTb KHOMKY ynpaBsieHMs MeHio Save/3anuco.

Ha)xaTb KHOMKy ynpaBneHus MeHio Type/Tun, yHUBepcasbHbIM pPeryisTtopoM BbibpaTb TUN
darina KoTopbln HEO6XOANMO COXpaHUTb. Ecnu BbibpaH Tun cdanna Setup/HacTpoiku, To
HeobxoamMMo Tak xe BblbpaTb NyHKT Save To/Coxp. B - External/BHewH.

. HaxaTb KHOMKY ynpaBneHus MeHio Save/3anucb ans nepexoaa B (ansioByl CUCTEMY

BHewHero USB Flash aucka.

. HaxaTb KHOMKy ynpaBneHus MeHio NeW/HOBbIﬁ AN CO34aHUS HOBOW Markuy MaM HOBOIO

danna.

. HaxaTtb kHonky ynpasneHms meHio Modify/Tun n BbibpaTb TMN C034aBaeMOro HOBOIO

o6bbekTa: File/®ann nnu Folder/Manka. OTo6pa3nTcs AManoroBoe OKHO BBOAA WMMEHM
danna/nanku. [uanoroBoe OKHO COCTOMT W3 [ABYX 4YacTel: nmnone BBOAA WMEHU U
BUpTYanbHas KnasuaTtypa.

HEPEK.HIO‘-iaTE.Hb BEPXHEro-HMXHEero perucrpa

Mone BBOAA MMEHN BupTyanbHaa knasmarypa

Puc. 19-1 imanorosoe OKHO BBOAA UMEHM

. Ana ypaneHuns BBeAEHHbIX CUMMBOJIOB C/leBa OT Kypcopa Ha)XaTb KHOMKY YyrpaB/eHus

Backspace, ana yaaneHus cCMMBOJIOB CrpaBa OT Kypcopa HaXaTb KHOMKY YNpaBfieHUsS MEHI0
Delete.

. Ona nepeknoyeHnsa Mexay noseMm BBoga MMEHU U KJ'IaBVIaTypOVI HeobXxoaMMO MCNOIb30BaTb

KHOMKY ynpasneHus MeHio Switch To/Mepexntounts B, Keyboard/Knasuatypa wnin
Name/WUma. lpn nepeknwyeHMn B NOJS BBOAA WMMEHM, MOXHO MepemewaTtb Kypcop C
MOMOLLbIO YHUBEPCANIbHOro peryngaropa.

. Ana BBOA@ WMeHW anna/nankm C MOMOLWbIO BUPTYanbHOW KnasmaTypbl Heob6xoammo

Bbl6paTb 6yKBY MAM UMDPY C NOMOLLLIO YHUBEPCANbHOrO perynsatopa, ANs NoATBEpPXKAEeHUS
BblbOpa HaxaTb YHMBepcasnbHbI perynatop. BeeaeHHasa 6yksa oTobpasutca B none BBoAa
MMEHMU.

10. Mocne 3aBeplweHuss BBoAa WMeHU (daina/nankm HeobxoAMMO  HaXaTb  KHOMKY

Save/CoxpaHunTb. EC/M BbIMONHANCS BBOL MMEHM Nanku, To okHe ¢daiinos cuctembl USB
AucKka oTobpasuTca HoBasl nanka C 3agaHHbIM MMeHeM. Ecnu BbINOMHANCS BBOA MMEHMU
danna, To 6yaet coxpaHeH HOBbIV ain € 3a4aHHbIM UMEHEM.,
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19.2 YpaneHue cdaisa nnm nanku

. HaxaTb kHonky Save/Recall onsa nepexona B MeHo 3anuck/Bbi30B.
. HaxxaTb KHOMKY ynpaBseHus MeHio Save/3anuchk.
. HaxaTb kHonky ynpaBneHus MeHio Type/Tun, yHUBepcanbHbIM PErynsaTopom BbibpaTb TUM

darna koTopbli Heo6Xxo0ANMMO coxpaHuUTb. Ecnu BbibpaH Tun danna Setup/HacTpoiku, To
HeobxoamMMo Tak xe BblbpaTb NyHKT Save To/Coxp. B - External/BHewH.

. HaxaTb KHOMKY ynpaBneHus MeHio Save/3anucb ans nepexoaa B (ansioByl CUCTEMY

BHelwHero USB Flash aucka.

. BbibpaTb daitn MnmM nanky KOTOpyH Heo6XoAMMO yAanuTb C MOMOLLbK YHWUBEPCAbHOIO

perynsatopa.

. HaxaTtb kHomky ynpaBneHus MeHio Delete/Ypganutb ana yaaneHusa danna/nankn. B

OTKpbIBLUEMCS MEHI0 HaxaTb KHOMKY ynpaBneHus MeHio Enter/MoarBepanTtb AN
noATBepXAeHus onepaumn. daiin unu nanka 6yayT yaaneHsbl.

19.3 NepenmeHoBaHue ¢aisia UAN Nanku

. HaxaTtb kHonky Save/Recall ana nepexona B MeHo 3anucb/Bbi3oB.
. HaxaTb KHOMNKY ynpaBneHus meHwo Save/3anuceb.
. HaxaTb kHonky ynpaBneHns MeHio Type/Tun, yHuBepcasbHbIM PErySTOPOM Bbi6paTb TUM

darna koTopbln Heo6xoANMMO coxpaHuUTb. Ecnu BbibpaH Tun danna Setup/HacTtpoiku, 10
HeobxoaMMo Tak xe BblbpaTb NyHKT Save To/Coxp. B - External/BHewH.

. HaxaTb KHOMKYy ynpaBreHus MeHio Save/3anucb ans nepexoga B ¢aioByld CUCTEMY

BHewHero USB Flash gucka.

. BeibpaTb pain nnm nanky mMsa KOTOpo Heo6X0AMMO U3MEHUTD.
. HaxaTtb kHomky ynpaBneHus MeHio Rename/lMepenMeHoBaTb, 3aTeM BBECTU HOBOE UMS

cba17|na Mnn nankuy € NOMOLWbIO AMa10roBoro oKkHa sBoaa MMEHN.



20 CUCTEMHBIE HACTPOMNKMU
CucremHoe MeHio (YTWUWINTDBI) no3Bonser BbINO/AHUTbL CUCTEMHblE HACTPOMKM, TaK Kak:
aBToMaTuyeckas kanmbposka, BbIbOp si3blka MHTepderica, HacTponka parta/BpeMsl, yrnpaB/iEHUE PEXMMOM
[OMYyCKOBOrO KOHTPONS, HacTpoika nopTtos Y v ap.
Ons poctyna K CMCTEMHbIM HacTpomMkaMm ocuunnorpada Heobxoammo Haxatb kHomky Utility Ha
nepeagHen naHenu npmubopa.

20.1 UHdbopmauma o ctatyce CUCTEMDI

1. Haxatb kHonky Utility Ha nepeaHen naHenn npubopa.

2. HaxaTb KHOMKYy ynpasneHns MeHo System Status/Craryc ans otobpaxeHus nHopMaumm
0 cTratyce cuctembl. OKHO WHpopMauumm o cTaTyce cucTeMbl oOTobpa)kaeT cneayloLlyro
MHpOpMaUMIO:

e Startup Times/UYucno 3anyckoB - oTobpaxaeT o06llee 4YMCNO BKJIOYEHUN
ocumnnorpadga c MOMeHTa NpoM3BoACTBa npubopa.

e Software Version/Bepcusa INO - otobpa)kaeT TeKyLlyl0 BEpPCUD MNPOrpamMMHOro
obecneyeHuns (NpowmnBkK) ocumnnnorpada.

e Fpga Version/ FPGA Bepcusi — otobpaxxaeT Bepcuto FPGA/MNJINC ocumnnorpada.

¢ Hardware Version/AnnapatHaa Bepcusa - oTobpa)xaeT annapaTHY BEpCuUIo
ocumnnorpada.

e Product Type/Tun ocuunnorpacga - oTobpaxaeTr wuHPOpMaAUMIO O MOAENM
ocumnnorpada.

e Serial NO./CepuitHbin N2 - oTob6paxkaeT cepuiiHblii HoMep npubopa.

e Scope ID/Koa ocumnnorpada - oTobpaxaeT wuUAEHTUPUKALMOHHBIA  KOA
ocuunnorpada.

3. [lna Bo3BpaTta B OCHOBHOE MEHI0 HaxaTb KHOMKY Single Ha nepegHel naHenn npubopa.

20.2 ABTOMaTHN4YecKkas KanmbpoBka
MporpamMma aBTOMaTUYECKOM KanMbpOBKM MNO3BONSET ONTMMU3MPOBaATbL pabouvee cocTosHME
npubopa M A0OGUTLCA MaKCUMMaNbHO TOYHbIX pe3yNbTaTOB M3MEepeHUn. ABTOMATUYECKYH KanmbpoBKy
peKOMeHAYeTCs BbIMNO/HATb MOC/ae AOSIroro npocros npubopa 6e3 BKAUEHUSA, a TaK Xe NMpu U3MeHeHUU
TemnepaTypbl OKpyXxatwuwen cpeabl Ha 5°C. Tllepes nposegeHuMe aBToMaTu4yeckon Kanmbposku
pekomeHayeTcs nporpetb npmbop B TedeHnn 30 MUHYT.
Hwxe onucaH NopsaoK AENCTBMIM NO BbIMOSHEHMIO NMpoueaypbl aBTOMaTUYECKON KannbpoBKu.
1. OTknounTb BCe NpobHmnkn/kabenn ot BXoaos ocuuinorpada.
2. Haxatb kHonky Utility Ha nepeaHen naHenu npubopa.
3. HaxaTb KHonNkKy ynpasneHus meHio Do Self Cal/kanub6poBka. Ha 3kpaHe npubopa
oTo6pasnTcsa BCn/biBatoLee OKHO.
OTk1rouUnTE BCE rNPOobHUKU U Kabesin OoT BCEX BXO[40B
Haxxmute kHorky Single uto 6b1 Ha4yaTb
Haxxmute kHonky Run/Stop Ans Bbixoaa
4. nsa 3anycka npoueaypbl aBTOMaTU4eCcKoM KanubpoBkn HeobxoamMMo HaxaTb KHOMKy Single
Ha nepegHen naHenu npubopa.
5. [loxanTtecb OKOHYaHMs KannbpoBKMU.
6. Nocne okoH4YaHMA npouenypbl KannMbpoBkM Ha 3KkpaHe npubopa oTobpasnTcsa BCMbIBaWLLee
OKHO.
Press Run/Stop key to exit
7. [na Bo3BpaTta B OCHOBHOE MeHI0 HaxaTb KHOMKY Run/Stop Ha nepeaHen naHenu npubopa.

20.3 Bk1\BbIKJ1 3BYKOBOro CONnpoBo>XaeHuUs
B ocuunnorpadax cepumn AKWUIM-4131 npeaycMoTpeHHas @YHKUMM 3BYKOBOMo COMPOBOXAEHUS
HaXkaTus KHOMOK. [pu BKAKOYEHUN AAHHOW (YHKLUMW, HaxaTue KHoMok npubopa 6yaeT conpoBoxAaTbCs
3BYKOBbIM CUIHAJIOM.
NS BKAOYEHUS UM OTKAKOYEHUS 3BYKOBOIMO CONPOBOXAEHUS HAXXaTuUs KHOMOK HeobxoanMo:
1. HaxaTtb kHonky Utility Ha nepeaHen naHenu npubopa.

2. Ha)KaTbﬁHKLMOHa}'IbHYPO KHonky Sound/3ByK. 3Ha4yok ﬂ O3Ha4yaeT YTOo 3BYK BKJIHOYEH,
3Ha4yokK O3HA4aeT UYTO 3BYK BbIKJ/HOYEH.
20.4 Bbi6op fi3blka NOJIb30BaTE/1bCKOro MHTEepdgenca
NHutepderic ocumnnorpadoB cepun AKUM-4131 aBnsdeTcs MynbTUS3blYHbIM. Tekylwas npowuvBKa
noaAep>XXmnBaeT 9 A3bIKOB, Cpean KOTopbiX Pycckuit, AHrNMMNCKUin, Kutanckum n ap.

[Ons Bblbopa s3blka No/b30BaTENbCKOr0 MHTEpdenca HeobxoamMmo:
1. HaxaTtb kHonky Utility Ha nepeaHen naHenu npubopa.
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. HaxaTb KHOMKy ynpaBneHus MeHiw Language/fI3bik, Bbi6paTb £A3blk WHTepdelica c

MoMOLLbID  YHMBEPCANbHOrO  perynstopa. Qs  noATBepxAeHuss  Bblbopa  HaxaTtb
YHUBEpCasbHbIA perynaTop.

20.5 lonyCcKOBbI KOHTPOJb

OyHKkuMa ponyckoBoro koHTponsa Pass/Fail/Qon/KOHTPp MOXeT oTcnexuBaTb W3MEHEHUs
CUrHanoB, Cyas No TOMY, HaXOAUTCS M CUTHAN BHYTPU npenonpenenéHHon o6aactM Mackm UAn HeT.
Pe3synbTaT ucnbiTaHWi oTobpaxkaeTcs Ha 3KpaHe, TaK e MoXeT ObiTb HacTpoeHa cucTema

3BYKOBOIO

onoBeweHnss u (GOpMUPOBaAHMS BbIXOAHONO wMMNyfabca Ha pasbeme [TRIG OUT],

pacnosioXXeHHOMY Ha 3aAHel NaHenu, rno 3agaHHoMYy YC/I0BUIO.

Edae
f 5

L 0.00mY

Puc. 20-1 Pe)>xuM AONYCKOBOIro0 KOHTPOJIsi

20.5.1 HacTtpoiika 1 BbiNOJIHEHUe TecTa

Huxe onucaH nopsiAoK AEWCTBUIA MO HACTPOWMKE pexuma [AOMyCKOBOrO KOHTPONS M 3anycka

TECTUPOBaHMUS.

1. Haxatb kHonky Utility Ha nepeaHen naHenu npubopa.

2. HaxaTtb kHonky ynpaeneHumss meHio Next Page/Cnep Crtp, 419 nepexoda Ha BTOpYHO
CTPaHULY MEHIO.

3. HaxaTtb KHonky vynpasneHus MeHio Pass/Fail/Qon/KOoHTp A4ns nepexoga B MeHKO
AO0MYyCKOBOIO KOHTPONA.

4. HaxxaTb KHOMKY ynpasneHns MeHio Enable Test/Bkn TecTt ans BKAOYEHUA pexuma
OOMYyCKOBOr0 KOHTPOSIS.

5. HaxaTe KHOMKy ynpaBneHusas MeHw Source/WNCTOUYHMK 18 Bbibopa UCTOYHWMKA
TeCTMPOBaHUS.

6. HaxaTtb kHonky ynpaBneHus MeHio Mask Setting/Hactp Macku ans nepexog B MeHK
MACKA. [aHHoe (YHKUMOHANbHOE MEeHI MO3BOJSiISeT co3gaTb HOBYH Macky (wabnoH) Ha
OCHOBE BXOAHOIM0O CMrHana unam oTpeaakTUpoBaTb paHee CO34aHHYH Macky.

7. HaxaTb kHonky ynpasneHusa meHo X/Y Mask/X/Y Macka Ans yCTaHOBKU FOPU30HTaNIbHOIO
W BEPTUKANbHOro AOMYCKOB CUIrHanoB. HaxaTme kHonku ynpasneHuns meHo X/Y Mask/XY
Macka BbINOSIHAET nNepektoveHne Mexay nosem eeoga X 1 Y. YCTaHOBKa 3HadeHUs gonycka
BbIMOJIHAETCA MNOBOPOTOM YHWMBEpCANbHOro perynsatopa. [Jonycku yCTaHaBAMBAKOTCSA B
npenenax ot 0.02 penennsa po 4.00 geneHuns.

8. HaxaTb kHonky ynpaBneHns MeHio Create Mask/Co3pgatb Macky. Kaxpaoe HaxaTtue
kHonkn Create Mask/Cospatb Macky o6HOBASIET MacKy Ha 3KpaHe, AaHHOe AeNcTBue
Heo6Xo0AMMO BbIMOSHATL NPU KaXXA0M U3MEHEHUN A0MYCKOB.

9. HaxaTb KHOMKY YynpaBfleHUs MEHI <« AS9 BO3BpaTa B OCHOBHOE MEHK [0MyCKOBOro
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KOHTpOSIS.

10. HaxaTb KHOMKYy ynpasneHus MeHio Msg Display/OTo6pax UHG Ana BKAOYEHUS Uan

OTKNOUeHUs oTobpaxeHus uHdopMmaums o pelynbTaTax AOMNYCKOBOro KoHTpons. Koraa
AaHHas GYHKUMS BKAKOYEHa, Ha 3KpaHe ocuunnorpada (B BepxHeEW npaBon 4acTu)
oTobpaxkaeTcsa nHdopmMmaumns o pesynbraTax.



11.

12.

13.

14.

15.

20.5.

¢ Fail - yncno ocumnnorpamm He COOTBETCTBYOWMX Macke (HapyLleHne 4OoMyCcKOB).
e Pass - uMcno ocumnsiorpaMm CoOOTBETCTBYHOWMX Macke (B gonycke).
e Total - o6wee uncno ocunnnorpamm.

Haxatb kHonKy ynpaeneHus meHio Next Page/Cnepn Crtp, Ans nepexoga Ha BTOpYH
CTPaHULY MEHI.

HaxaTb kHomky ynpasneHus MmeHio Fail To Stop/Cron Ha Pa3bem ans Bkaw4yeHus \
BbIK/IIOYEHUS BO3MOXHOCTU ucnonb3oBaHus pasbema BNC ([TRIG OUT]) Ha TbiibHOM
naHenu Ans ebiBoga MHbOpPMauMn o pesynbtaTax TeCTMPOBaHWUS.

HaXaTb KHOMKY ynpas/ieHUs MeHIo K Ansa BKNKOYEHUA 3BYKOBOIro OnoBELLEHUA Npu
HapyweHunn p[onycka (BbIXOLI, ocumnnorpaMmbl 3a nNOpeaenbl MaCKM). [aHHbIA  cMMBON

O3HAayaeT, YTO 3BYKOBOE OMnoBeLleHne OTK/TIOYEHO.
HaxxaTtb kHoMKy ynpasneHus MeHio Next Page/Cnep Crp, Ana Bo3BpaTa Ha NepBylo
CTpaHULYy MEHI.

HaxaTb KHOMKY yrnpaBieHus MeHo Operate/Onepaumsa ans ynpaBieHNs TECTUPOBAHUEM:
. - TeKyllee COCTOslHMe, TeCT OCTAHOB/IEH, HaXaTb AAHHYIO KHOMKY YyrpasieHud
MEHI0 AN151 3anyCcKa TeECTUMPOBaHUS.
. l]] - TeKyuiee COCTOsIHME, TeCT 3anylleH, HaXaTb AAaHHYIO KHOMKY YyNnpaBleHUs MeHK
ONS OCTaHOBKW TECTUPOBAHUA.

2 CoxpaHeHMue M Bbi30B MaCKM

Co3aaHHbIeE MacKuM MOXHO COXpaHWUTb BO BHYTPEHHIOK NaMaTb ocuunnorpada (oaHa s4venka

namsiTm) mnm

Ha BHewHun USB Flash guck. Mpu mncnonb3oBaHnm USB Flash gmucka HeT orpaHuMuyeHus no

UMCY COXPAHEHHbIX MacoK, MpU COXpaHEeHMM Mackm cosgaetcsa dann c pacwmpermnem “*.RGU".
CoxpaHeHne MAaCcKM BO BHYTPEHHIOIO NaMATb.

1.
2.

3.

8.
9.

10

11

HaxaTb kHonky Utility Ha nepegHen naHenu npunbopa.

HaxaTb kHonky ynpaBneHumss meHio Next Page/Cnepg Crtp, 419 nepexoda Ha BTOpYHO
CTpaHunuy MEHIo.

HaxaTb KHoOMKy ynpasneHnss MeHio Pass/Fail/OQon/KoOoHTp ans nepexoga B MEHKO
OOMYyCKOBOIO KOHTPO/S.

. HaxaTb kHoOnky ynpasneHusa MeHio Enable Test/Bkn Tect aAna BKIOYEHUSA pexuma

JlOMYCKOBOIro KOHTPOSS.

. HaxaTb KkHOMKy ynpasneHnsa MeHio Source/WUcTodHUMK 19 Bblbopa MCTOYHUKA

TeCcTUpOoBaHMUA.

. HaxaTtb kHonky ynpaBneHuss meHto Mask Setting/Hactp Macku ans nepexog B MeHHO

MACKA.

. HaxaTtb kHoNKy ynpaeneHnus meHto X/Y Mask/X/Y Macka onst yCTaHOBKW FrOPU30OHTAsIbHOrO

M BEPTMKANIbHOro AOMYCKOB CUrHAsOB.
HaxaTb KHoMKy ynpasneHus MeHto Create Mask/CosanaTtb Macky.

HaxxaTb KHOMKY ynpasneHus MeHto Location/Mecto coxp u BbibpaTb MyHKT
Internal/BHyTp.

. HaxaTb kHOMKY ynpaBneHus MeHio Save/CoxpaHWUTb AfIS COXPaHEHUs Macku BO

BHYTPEHHIOI0 MaMsTh.

. Mpn ycnewHoM coxpaHeHMM Macku Ha 3KpaHe oTobpasutca Haanucb Store Data

Success!/laHHble cOXpaHeHbl!.

Bbl30B MacKu U3 BHyTpeHHei naMAaTu.

1.
2.

3.

HaxxaTtb kHonky Utility Ha nepeaHen naHenu npubopa.

HaxaTtb kHOMKy ynpasneHus MeHio Next Page/Cnep Crtp, Ons nepexoga Ha BTOpPYHO
CTPpaHWULYy MEeHIO.

HaxaTb KHoOMKy ynpaeneHns MeHio Pass/Fail/0on/KoOHTp ans nepexoga B MeHK
OOMYyCKOBOrO KOHTPOSS.

. HaxaTe kHONKy ynpasneHus MeHio Enable Test/Bkn Tect aAna BK/OYEHUS pexuma

AONYCKOBOIro KOHTpPOJiA.

. HaxaTe KkHOMKy ynpasneHns MeHio Source/WUcTodHMK 19 Bbibopa MCTOYHMKA

TEeCTUpPOBaHMUA.

. HaxaTtbe kHonky ynpaBneHms MeHto Mask Setting/Hactp Mackm ans nepexog B MeHKO

MACKA.
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8.

9.

. Haxatb KHoOMKy ynpasBneHuMs MeHio Location/Mecto coxp ©n Bbi6paTb MYHKT

Internal/BHyTp.

HaxaTb KHOMKY ynpaBfeHuss MeHio Load/Bbi3BaTb 4719 3arpy3kuM paHee COXpaHeHHOoM
Macku n3 namMatu npubopa.

Mpu ycnewHon 3arpy3Kke, Ha aKpaHe npnbopa oTobpasnTcs Mmacka.

CoxpaHeHMe MAacku Ha BHewHuit USB auck.

1.
2.

3.

8.
9.

HaxaTb kHonky Utility Ha nepegHen naHenu npubopa.

Haxatb kHOMKy ynpaeneHuns MeHio Next Page/Cnep Crtp, ons nepexoga Ha BTOpPYHO
CTpaHuLy MeHIo.

HaxaTb KHOMKy ynpasneHnss MeHio Pass/Fail/OQon/KoHTp nans nepexoga B MeEHKO
AOMNYCKOBOIr0 KOHTPOSS.

. HaxaTb kHoOMKy ynpaBneHuss MeHio Enable Test/Bkn Tect ans BKJOYEHUS pexuma

ZlOMYCKOBOIr0 KOHTPOSS.

. HaxaTb kHonky ynpaBneHus MeHwo Source/WUcTouHMK 18 Bbibopa MCTOYHMKA
TeCTUpOBaHMUA.

. HaxaTtb kHomky ynpaBneHuss meHto Mask Setting/Hactp Macku ans nepexog B MeHH
MACKA.

. Haxatb kHonKky ynpasneHus meHto X/Y Mask/X/Y Macka onst yCTaHOBKWM FOPU30OHTasIbHOrO
M BEPTUKANbHOIO AOMYCKOB CUIHa0B.
HaxaTb KHoMKy ynpasneHus MmeHto Create Mask/CosanaTtb Macky.
HaxaTb KHOMKy ynpaBneHuss MeHio Location/Mecto coxp w©n BbibpaTb NYHKT

External/BHew.

10. HaxaTb KHONKY ynpasneHns MeHio Save/CoxpaHuUTb AN nepexoga K ¢hannoBon cucteme

ANCKa.

11. MogpobHasa npoueaypa cosgaHua Hosoro danna Ha USB amcke onucaHa B rnase 19

YNPABJIEHUE USB AINCKOM.

Bbi3oB Macku n3 namatu USB gucka.
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1.
2.

3.

HaxaTb kHonky Utility Ha nepegHein naHenun npubopa.

HaxaTb kHonky ynpaBneHumss meHio Next Page/Cnepg Crtp, 419 nepexoda Ha BTOpYHO
CTpaHunuy MEHIo.

HaxaTb KHoMKy ynpasneHnss MeHio Pass/Fail/O0on/KoHTp ans nepexoga B MEHKO
OOMYyCKOBOIO KOHTPO/IS.

. HaxaTb kHoOMKy ynpasneHusa MeHio Enable Test/Bkn Tect aAna BKIOYEHUSA pexuma

JlOMYCKOBOIro KOHTPO/S.

. HaxaTeb KkHOMKy ynpaBneHus MeHi Source/WUcTodHUMK 19 Bblbopa MCTOYHMKA
TEeCTMPOBaHUS.

. HaxaTtb kHonky ynpaBneHuss meHto Mask Setting/Hactp Macku ans nepexog B MeHK
MACKA.

. HaxaTe kHOMKy ynpasneHms MeHio Location/Mecto coxp wn BblibpaTb NYHKT
External/BHew.

. HaxaTb kHOMKy ynpaBneHus MeHio Load/BbizBaTtb Ans nepexoga K (anioBon cucrteme
auncka.

. C noMoLWbio YHMBEPCANbHOro perynsatopa BblibpaTb dana Macku ¢ pacwupenvem “* . RGU” u

Ha)kaTb KHOMKY Load/BbI30B ANS 3arpy3ku Macku.

10. Mpwu ycnewmHom 3arpy3ske, Ha aKkpaHe npmbopa oTobpasnTcsa Macka.



20.6 Hactpoiika nopToB ANCTAaHLMOHHOIO ynpaB/ieHUs

Ocumnnorpadbl cepun AKUM-4131 nmeroT HECKOIbKO MHTepdeNnCcoB ANCTAaHLUMOHHOIO ynpas/ieHns:
USB Device, LAN u Aux (Trig Out/Pass Fail).

20.6.1 Hacrpoiika USB Device

Huxxe onmcaH nopsaoK AeWCTBUA MO HaCTpoKke ocuumnnorpada aAns CBA3M C KOMMbIOTEPOM yepes
nHtepderc USB.

1.

2.

[© )51

YctaHoBuTb gpameep USB TMC Ha MK. [ns ycTaHOBKW ApaliBepa HeobxoAMMO cKa4daTb
nporpamMmMHbIi nakeT National Instruments VISA.

MoakntounTb ocumnnorpad K MK ncnonb3lys craHaapTHbi USB kabenb. Ans noaknYeHUs K
MK Heobxoanmo ncnonb3oBaTb pasbeM USB Device Ha 3agHei naHenn npubopa.

. Haxatb kHonky Utility Ha nepegHeln naHenn npubopa.
. HaxaTtb kHonky ynpaBneHus meHio I0 Set/Ycr nopra ansa nepexoga B yHKUMOHaNbHOE

MEHI0 HAaCTPOMKKN MOPTOB.

. Haxatb kHonky ynpasneHns meHto USB Device/USBTMC/USB Ycrp/USBTMC.
. Ana  ynpaBneHus  ocuunnorpadoM  peKoOMeHAyeTCs  WUCMNosib30BaTb  OpUrMHanbHOE

nporpammHoe obecneyeHme EasyScopeX win cpeacrBa ynpaBieHUS U3 MNPOrpaMMHOro
naketa NI Visa.

20.6.2 Hacrtpoiika LAN

Huxe onncaH nopsaok AENCTBUIA NO HacTpoinke ocuunsiorpada Ans CBA3M C KOMMbOTEPOM yepes
nHtepderc LAN.

o

1. MogkntounTb ocumnnorpad K JIOKanbHOM CETU C NOMOLLbIO CeTeBOro Kabens.
2.
3. HaxaTb kHonky ynpasneHusa MeHio IO Set/Ycr nopta ansa nepexoga B dYyHKUMOHaNbHOE

HaxxaTtb kHonky Utility Ha nepeaHen naHenu npubopa.

MEHIO HaCTPOWKK MOPTOB.

. HaxaTb kHonky ynpasneHus meHto LAN, aAnsa goctyna K HacTtporikam LAN nHtepdeinca.

m.ﬂ 1320
255 255 255 0

o . 131
00 27:00:02:02:FB

ob to change item horizontaly

line

Puc. 20-2 OkHo HacTpoek LAN uHTtepdeiica

. Ana nepeknyYeHns OKOH MeH HeobXOoAMMO HaXWMaTb KHOMKY yrnpasreHusa MmeHto Fl. Ansd

BBOZa 3Ha4YeHW B BbIGpaHHOM OKHe He0H6X0AUMO UCMOsb30BaTh YHMBEPCAsbHbIN PerynsTop.
Anst noaTBEpXAeHUa Bbibopa HaxaTb YHUBEpCasbHbI perynsTop.

. Ans coxpaHeHus caoenaHHbIX U3MeHeHun HeobxoamMo HaxkaTb KHomky Save/Recall Ha

rnepeaHen naHenu npubopa.

. [Ana BbIXxoA4a B MEHI0 YTUAUTbI HaxaTb KHOMKY Single/OaHOKP.
. Ana  ynpaeneHus  ocuunnorpadoM  peKOMeHAYyeTCs  WUCMNOAb30BaTb  OpUrMHaslbHOEe

nporpammHoe obecneyeHme EasyScopeX win cpeactBa ynpaBieHUSs W3 MNPOrpaMMHOro
naketa NI Visa.
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20.6.3 Hactpoika AUX Bbixoaa.

Bbixon Aux pacnofioXXeH Ha 3agHen naHenwu an6opa n NMEET LI,BOVIHYIO CbYHKLI,VIOHa}'IbHOCTb, OH
MoXeT 6bITb HACTpOEH KaK BbIX04 CUHXPOHU3aAUNN UK BbIXO[ CUTHAJla B peXxXmnMe A0NyCKOBOIro KOHTpPOA.

1.
2.

3.

Haxxatb kHonky Utility Ha nepeaHen naHenu npubopa.

HaxaTb KHoOMmKy ynpasiieHns meHio IO Set/Ycr nopra ans nepexoga B PyHKUMOHANbHOE
MEHIO HAaCTPOWMKN MOPTOB.

HaxxaTb KHOMKy ynpasneHusa meHto Aux Output/Bbixoa Aux ans Bbibopa pexuma paboTbl
BbIXo4a:

e Trig Out/CuHxpBbixoa - npu Bbibope AaHHOrO pexuMa paboTbl BbIXoAa, Ha BbiIXOA
pasbeMa Aux [MoAaeTCsd CUrHan oOTpaXkawwWMii TeKyLlyl CKOpOCTb 3axBaTta
ocumnnorpada. MakcmmanbHas CKOpPOCTb 3axBaTa Ansa ocuuanorpados cepun AKUIM-
4131 pasHa 100.000 kagpoB B CEKYHAY.

e Pass/Fail/OQon/KoHTp - npu Bbi6bope AaHHOro pexunma paboTbl BbiXOAa, Ha BbIXOA,
paszbema Aux 6yaeT nogaBaTbCs UMMYNbCHbIM CUMHAA BO3HMKAKOLWMIK NpU HapyLleHun
Macku (cM. 20.5 lonycKoOBbliA KOHTPOJb).

20.6.4 CamoTtecTupoBaHue

Ocuwmnnorpadsbl cepun AKUM-4131 nmeloT BCTPOEHHYIO PYHKUMSA CAaMOCTOATENIbHOIO TECTUPOBaHUS
paboTtocnocobHOCTM KnaBnaTypbl Npubopa, aKpaHa M OpraHoB MHAMKALWN.
Ons goctyna K @yHKUMM caMOTeCcTMpoBaHus Heobxoanmo:

1.
2.

HaxaTb kHonky Utility Ha nepegHen naHenu npubopa.
[OBaxxabl HaxaTb KHOMKy ynpasneHus MeHi0o Next Page/Cnepg Crtp, aAns nepexoga Ha
TPeTblo CTPAHULY MEHI0.

3. Haxatb kHonky ynpaeneHus Do Self Test/TectmpoBaHue.
4,

HaxxaTb KHOMKY ynpasneHna mMeHio Screen Test/Tect dkpaHa. TectuposaHue XKW. Mocne
HaXkaTms Ha KHOMKY <«TecT 3KpaHa» nocnegoBaTesibHoe HaxaTunm Ha kHonky SINGLE
npuBoANT K NpoBepke cMeHbl uBeta XKW ¢ nocnenoBaTtenbHOCTU KpacHbIN-3eN1eHbIn-CUHUN.
HaxaTtne Ha kHonky RUN/STOP npuBoauT K BbIXOAY U3 TECTUPOBAHMUSL.

. HaxaTtb kHoOnky ynpasneHns MeHio Keyboard Test/Tect KnaBuw. TecTtupoBaHue

KnasmaTypbl. [locne HaxaTus Ha KHOMKY «TecT KnaBuW» Ha 3KpaHe MNosBASeTCs CXxema
pacrnofioXeHns KHonok. MNpu BpalweHnu WAN HaXaTUM Ha COOTBETCTBYHOLWME KHOMKWU OHMU
OKpalWWBalOTCA B 3e/eHbll uBeT. HencnpaBHble KHOMKW HE U3MEHAT uBeTa. TpexkpaTHoe
HaxxaTne Ha kHonky RUN/STOP/Myck/CTton NpMBOAUT K BbIXOAY U3 TECTUPOBAHMUA.

. HaxaTtb kHonky ynpaBneHus meHio LED Test/Tect CUA. lNMocne HaxaTus Ha KHOMKy «TecT

CNO» Ha 3KpaHe NosABMISAETCA CXeMa pacrnosioXXeHUsa KHOMNOK. locnenoBaTenibHOE HaXaTue Ha
kKHonky SINGLE npvBOAWT K O4YepefHOMY CBEYEHUI0 KHOMOK Ha KfaBuaType un 3epKanbHOMY
oTobpaxeHnto Ha XKW. TMpu HeucnpaBHOM noacBeTke KHOMOK, Ha XKW otobpaxaetcs
3eneHbll LUBET, a KHoMKa He noacsevnBaeTcs. Haxatne Ha kHonky RUN/STOP npusoauT K
BbIXOAY U3 TECTUPOBaHUA.

20.6.5 HacTpoiku xpaHuTens 3KpaHa

Korga ocuunnorpad HaxoauTCs B HE aKTUBHOM COCTOSIHUM YCTaHOBNEHHOe Bpems (He

Ha>XXnMarTCA
OTK/TKO4YaeTCcA.
1.
2.
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3.

KHOMKK), TOo npubop nepexoauT B pPexXuM 3KOHOMUW 3SNEeKTpOo3Heprum, 3KpaH npubopa
[Ons Bbibopa BpeMeHM BKIIOYEHUS XpaHUTeNs skpaHa HeobxoanMo:

HaxxaTtb kHonky Utility Ha nepeaHen naHenu npubopa.

[OBaxabl Ha)xaTb KHOMKy ynpaeneHus MeHio Next Page/Cnep Crtp, ans nepexoga Ha
TPETbIO CTPAHULLY MEHIO.

HaxxaTb KHOMKY ynpaBfieHus MeHio Screen Saver/3acraBKa. Vcnonb3ys yHMBepCanbHbIN
reHepaTop BblbpaTb 3Ha4YeHWe BpeMeHU U3 Bbinagatouwero cnucka: 1 muH, 5 muH, 10 muH, 30
MUH, 1 yac, BbIKI.

. NS BKOUYEHMS 3KpaHa HeobxoaMMo HaxaTb Nobylo KHOMKY Ha nepeaHeln naHenu npubopa.



21 JIOTMYECKUA AHAJIN3ATOP (onuwumn)
Ocuunnorpadbl AKUM-4131/1A n AKWUIM-4131/2A vMelOT BO3MOXHOCTb WCMNOSIb30BaHMUS OMuum
nornyeckoro aHanusatopa. Onuusa OrMYecKoro aHaansatopa CoOCTOUT U3 ABYX YacTen:
SDS1000X-E-16LA - nporpaMMHas onumsa NOrMYyeckoro aHanmsartopa, 16 KkaHanos.
SLA1016 - annapaTHasa onuus, 16-KaHanbHbIN TOrMYECKNA NPOBHUK.

21.1 MopknioYeHne N1IoOrmM4YeckKoro NnpobHuka
Ons noaKNn4YeHUs normyeckoro NpobHMKa K TECTUPYEMOMY YCTPOMCTBY, HEOBXOAMMO BbIMOSIHUTL
cneayrowmnn nopsiaok 4enCcTBui.

1. OTKIIOYNTb NMUTAHME TECTUPYEMOro YCTPONCTBA.

OTK/ItoYEHME NUTaAHUSA TECTUMPYEMOro YCTPOWCTBa NpeaoTBpallaeT ero OT MoBpeXAeHus
noBpexaeHne, B C/y4Yae 3aMblKaHWUS KOHTAKTOB MpPWM MNOAK/AIOYEHUM MUKPO3aXXMMOB K
KOHTaKTaM TeCTMpPYeMoro YyCTPOMCTBa. TaK KaK JIorMYyeckuh npobHMK He BbloaeT
Hanps)keHue, NMTaHne ocumnnorpada MoOXHO He OTKoYaTb.

2. Moakntountb 610K NorMyeckoro nNpobHuKa K cneumanmsmMpoBaHHOMY pa3beMy Ha nepenHen
naHenu ocuunnorpada. Moagknountb wWnend C naMepuTenbHbIMU LUNEPPOBLIMK KaHanaMm K
6noKky normvyeckoro aHanusaTtopa. [Ana noaknouyeHns uUdpoBbIX KaHanoB Heobxoammo
NCNOMb30BaTb MUKPO3aXXMMbl U3 KOMMJIEKTA NOCTABKMW.

3. MoaknounTb Kabenb 3a3eMsieHUsi, C NMOMOLLbI MUKPO3aXXmMMa, K KOHTAKTY 3a3eM/IeHUs Ha
TECTUPYEMOM YCTPOMCTBE. 3a3eMeHne U3MepUTESIbHON cxeMbl obecnedymBaeT TOYHOCTb Npu
nepeaayn umdpoBOro cMrHana v ysesimymBaeT JOCTOBEPHOCTb U3MEPEHUN.

4, |_|O,CI,KJ'I}0‘-IVITb Ll,VICprBbIe KaHana, C noMoWwbHd MUKPO3aXMMOB, K BbIXOAHbIM KOHTAKTaM
TEeCTMpPyeMOro yCTpolicTBa.

NMpumeuvaHue: Ha 6okoBon naHenu nNpobHuka SLA1016 nmeloTca ABa CBETOAMOAHbIX MHAMUKATOPA,
kpacHbii (POWER), 3eneHbiii (READY).

KpacHbli MHAMKATOP rOpUT Koraa NpobHUK BK/OYEH, KOraa NpoObHMK BbIKAKOYEH UMHAMKATOP He

ropur.

3eneHbll MHAMKATOP, MUraeT HECKOSIbKO pas3 M BbIKAOYAETCA, NMpW MOAKIYEHUUN TOMMYECKOro

npobHuka Kk ocuunnorpady. Koraa npobHUK NOAKAIOYEH, 3€1eHbli MHAMKATOP MUraeT B npoLlecce

nepefayvn AaHHbIX.

21.2 Pa6ora ¢ undpoBbIMMN KaHaNaMn
Ona BkA4eHMsS UMDPOBLIX KaHanoB W Mepexod B MeHK HacTpolkuM UMdpoBbIX KaHanos
Heobxoammo HaxaTb kHonky Digital Ha nepeaHelt naHenu npubopa. Ona uMdpPoOBbLIX KaHano0B OCHOBHbIM
ABNAETCHA 3ajaHHOe 3HauyeHue nopora JOrnmyeckoro ypoBHs. Ecnn BXOAHOE HanpshxeHue UundpoBOro
CUrHana npesblllaeT YCTaHOB/IEHHOE 3HAYeHWe nopora, To JIOTMYECKUA YpOBEHb onpeaenseTcs Kak 1, B
NPOTUBHOM C/lly4yae NormM4yeckmin yposeHb onpegensetcsa kak 0.

21.3 Hacrtpoiika umdpoBbiX KaHaNoB
21.3.1 NsmeHeHMme chopmMaTa oTO6parkeHus

Ons nameHeHns dopmaTta oTtobpa)eHns UMdpoBbIX KaHan0B HeE0b6XoANMO:
1. Haxatb kHonky Digital Ha nepeaHen naHenn npubopa Ans nepexoga B MEHK HaCTPOMKMK
UMPpPOBbIX KaHaNoBs.

DI TAL

ChannelZontrgl Channel Growg  Knob Caontro Position R

2. HaxaTtb kHonky ynpaBneHus MeHio Channel High/KaH. Bbicokui pans Bblbopa Tuna
oTobpaxeHus mexay Bbicoknin, CpegHun nnn Huskuin.
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SIGLENT M 200ns/ Delay:0.00s
Sa 1.00G5a's
Curr 2.580kpts

Sa 1.00G5als
Curr 2.80kpts

DIGITAL

ChannelContrgl  Channel Group  Knob Control - MNextFage A
DO D8-D15 Activiy  CosmonResel - oioln &

Puc. 21-1 OKHO s1IOrM4YecKoro aHaamsaTtopa B pe>xume otobpaxeHuna "CpegHuin”

SIGLENT M 200ns/ Delay:0.00s
Sa 1.00G3a/
Curr 2.80kpts

Sa 1.00G3as
Curr 2.80kpts

DIGITAL

ChannelContrgl  Channel Groug  Konb Control o MextPage
Do D&.D15 Activity | COSHOMResel - piietn &

Puc. 21-2 OKHO JIOrMYECKOro aHasnsaTtopa B pe)xuMme otobparkeHns "Bbicokuin”

N3MeHeHune cbopMaTa OT06pa)KeHVI$| NOrnMyecKnx KaHaszioB, NO3BONAET pacCTaAHYTb Ha BeCb 3KpaH
WAKn CXaTb KaHanbl Ans Bblbopa 6onee yaobHoro pexmnma npocMoTpa.

21.3.2 BkJ/lOMeHMe U OTKJIIDUEeHMe KaHana

NS BKAOYEHUS UM OTKIIOYEHUS OAHOro LUM@poBOro KaHana, Heobxoammo:

. Haxate kHonky Digital Ha nepegHeli naHenn npubopa Ans nepexoga B MEHH HACTPOMKM
UM pPOBLIX KaHaNoB.

. Haxate kHonky ynpaeneHusa wMeHio ChannelControl/KaH. ynpas., 3ateM Heobxoanmo
NOBEpPHYTb YHUBEPCAsbHbIN perynatop Ans Bbibopa undposoro kaHana Dx, ana noareepxaeHus
HaXkaTb YHMBEPCasibHbIA perynsTop.

. HaxaTtb kHonky ynpasneHus mMeHio ChannelControl/KaH. ynpaB. c BbibpaHHbIM KaHasnoMm, An4
BKJIIOYEHUS UNU OTKIKOUEHUSA KaHana.




21.3.3 BKJIlOUMEHMEe M OTKJIIDUYEeHMe rpynnbl KaHaNoB

Ona BKAOUYEHUS UNU OTKIIOYEHUA OAHOro LUMMpPOBOro KaHana, Heo6xoaAnUMo:

. HaxaTtb kHonky Digital Ha nepeaHein naHenu npubopa AN nepexoga B MEHK HACTPOMKM

LUMPOBbLIX KaHasoB.

. HaxaTte «kHonky ynpasneHns ™MeHio ChannelGroup/KaH. rpyn., 418 BKAKOYEHUS WK

OTKJTIOYEHUSA TpyMnnbl KaHaNoB.
21.3.4 HacTpoiika BbipaBHUBaHUA LU(PPOBbIX KaHaNOB

[ns BblpaBHMBaHWS LMQPOBbLIX KaHaNoB, HE06X0AMMO:

. Haxatb kHonky Digital Ha nepegHeli naHenn npubopa Ans nepexoga B MEHK HACTPOMKM

LUMPOBbLIX KaHasoB.

. HaxaTb kHonky ynpaBneHuss MeHio Deskew/BbipaBH, A1 peryJivMpoBKM WUCMOMb30BaTb

YHUBEpPCalbHbIlA perynaTtop.

21.4 N'pynnupoBKa undpoBbix KaHanoB B wunHy (BUS)
Lncdposble kaHanbl MOryT 6bITb CrpynnMpoOBaHbl U OTOOpaXXeHbl B BUAE WWHbI, AEKOAUPOBAHHbIE

3HayeHMe oTobpa)kaeTcs B HMXHEN 4acTW 3KpaHa, B LlWecTHaguatepuyHoMm (Hex) wvnuM ABOMYHOM BUAE
(Binary). OgHOBpeMeHHO MOryT 6bITb CTPYNMUpPOBaHbI ABE LUNHBbI.

1.

2.

Ons rpynnmMpoOBKM M HACTPOMKM LWMHBI, HE06X0AMMO:

HaxaTb kHonky Digital/Ludp Ha nepeaHen naHenu npmbopa Ans nepexona B MEHK HACTPOMKM
UMD POBbIX KaHANOB.

HaxaTb kHoNKy ynpaBneHusa meHto Digital Bus/Uundgp. LnHa 019 nepexona B MEHIO HACTPOMKM
LWWHBbI.

DIGITAL Bl

HaxxaTb KHOMKYy ynpaBneHus MeHio Bus Select/Bbi6op LWuHbI ana Bbibopa LWWHbLI:
Busl/lWuHal vnn Bus 2/lIunHa2.

. Haxatb kHonky ynpasneHumsa MeHio Display/OTto6pax ana Bbibopa On/Bkn (oTobpaxeHue

CO34aHHOW WKMHbI B HMXXHEN YacTu 3KpaHa).

e HaxaTb kHonky ynpaBneHus MeHto CannelControl/KaH.YnpaB., NOBepHYTb YHMBEpPCAJbHbIN
perynatop Ans nMepekalYeHMsa KaHanos. HaxaTb KHOMKy ynpasneHumsa MeHw DX, ans
AobaBneHnsa KaHana B LWWMHY, WIN UCKNKOYEHMS KaHana M3 CoO34aHHOM LUMHbI.

e HaxaTb kHONKy ynpasneHus meHio ChannelGroup/KaH. rpyn. ans sbibopa rpynnbl KaHanos
W co3aaHusa 13 BblIGpaHHOW rpynmnbl WKHbI.

e HaxaTb KHOMKY ynpasneHus MeHio System Display/Orobpax. CucreMm. pgnsa Bbibopa
dopmMaTa oTobpaxkeHus AaHHbIX, WecTHaauaTepuyuHbli (Hex) nnu asondHsii (Binary).

e YacrtoTa anckpeTtusaumnm undpoBbIX KaHaNoB oTobpaxaeTcs B NpaBON YacTu 3KpaHa.

SIGLENT

Puc. 21-2 NMNpumep otobparkeHUs WNHbI LN POBbIX KaHaNOB
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22 TEHEPATOP CUTHANTOB (OonNuuA)
Ocuunnorpadbl AKUM-4131/1A n AKWUIM-4131/2A vMelOT BO3MOXHOCTb WCMNOSIb30BaHMUS OMuum
reHepaTtopa curHasnos. Onumsa reHepaTopa COCTOUT U3 ABYX YacTeMn:
SDS1000X-E-FG - nporpaMMHas onums reHepatopa CUrHanoB.
SAG1021 - annapaTHas Onuus, BHELWHWI MOAYyJ /b FeEHeEpaTOpa CUrHasoB.

Puc. 22-1 O6wumn Bua ocumnnorpada c noakNO4YEeHHbIM MOAYJ/IEM reHepaTopa

Onumna reHepaTopa CUrHaaoOB MO3BONSET BOCMPOU3BOAUTL JABa BMAA CUFHANOB: CWUrHanbl
cTaHgapTHon opMbl (DYHKUMOHANbHbIN FEHEPATOP) U CUrHaNbl Npou3BosbHOW GopMbl (Arb reHepaTop).

CurHanbl npou3BOAbHOM (OpPMbl NOAPA3AENATCA Ha [ABe rpynnbl: BCTPOEHHbIE CUCTEMHbIE
CUrHanbl N COXpaHEHHbIE cUrHanbl (Co3aaHHbIE Monb3oBaTeneM). BcTpoeHHble hOpMbl CUIHANOB XPaHATCH
BO BHYTPEHHEN 3HeproHe3aBMCMMOWN NaMaTu. BCTpoeHHble NPOM3BObHbIE POPMbI CMIFHANoOB, AN yaobcTea
paboTbl, pasgeneHbl Ha Heckonbko rpynn: Common, Math , Engine, Window, Trigo. Co6cTBeHHble (pOpMbl
CUrHanoB noJfib3oBaTeNlb MOXeT co34aBaTb C MOMOWbK nporpamMMmHoro obecrneveHns EasyWave,
ycTaHoBneHHoro Ha MK. Co3agaHHble pOpMbl CUrHasoOB MOryT 6bITb MUMNOPTUPOBaHbLI B NamaTb npubopa ¢
nomMoubo BHewHero USB-auncka.

22.1 BknouyeHue reHepaTopa M ynpasJieHue BbIXOAOM

Ons BkN4YeHUs reHepaTtopa HeobxoAMMO MOAK/OYUTL BHEWHMA MOAyNb K ocuwunnorpady, c
aKTuBMpoBaHHOM onuuenn SDS1000X-E-FG. [Ons noakaw4yeHUs wucnonbdyetca kabenb USB, koTopbin
HeobXxoAMMO MOoAKMUMTL K MOAY/O0 reHepaTopa M K pa3dbeMy ocuwmnnorpada Ha nepeaHen naHenu. Mpu
NnpaBuMbHOM MNOAKAKOYEHUM Ha 3KpaHe ocuunnorpada otobpasutcs Hagnucb "AWG device connection
success”.

HaxaTtb kHonky Utility Ha nepegHen naHenu npubopa, BbibpaTb Next Paged4/4—-AWG (Cnep
Ctp4/4—TeHepaTop). OTKpoeTCsa OCHOBHOE MEHI TreHepaTopa, KOTOpoe COCTOUT M3 CheayroLwmx
nyHktos: Output/Bbixoa, Wave/CurHan, Setting/Hactpoitkn, System/Cucrema, Remove
Device/Ypanutb YcTp.

III,I'I.I'I,IIIi';_‘l"l,l"e E" E'ttl M ';1 F"I 2o EI E:!I"."Ii Ce :

Puc. 22-2 OcHOBHOE MEHI0 reHepaTopa CMrHasioB

HaxaTb KHOMKY ynpaBneHus MmeHio Output/Bbixog A9 BKAKYEHUS WAWM BbIKAKYEHUS BbIXoAa
reHepaTtopa. Korga Bbixo4 reHepatopa BKJ/IKOYEH, B BEPXHEN MpaBOW 4acTu okHa npubopa oTobpaxkaeTtcs
MHOpMaUKMs YacToTa U YPOBHE BbIXOLHOIO CUrHana.

22.2 Bbi6op cbopMbl curHana
[Ons Bblbopa ctaHgapTHOM GOpPMbl CUrHanbl, Heob6xoaMMo:
HaxaTtb kHonky Utility Ha nepeaHen naHenun npubopa, Bbibpath Next Page4/4->AWG—->Wave
(Cnea Ctp4/4—-Tenepatop—CurHan). C nomMouwbl YyHUBEpCanbHOro perynsatopa Bbibpatb dopmy
curHana, Hanpumep CuHYC, HaxaTb perynstop ans noarsep)xxaeHus sbibopa.
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ocumnnorpada. Pexxum reHepartopa, ctTaHAaapTHble (popMbI
curHanos — CUHycC

] RS F
Puc. 22-2 NMpuMmep OKHa

B Tabnuue Huxe oTobpaxeHbl CTaHAapTHble GOPMbl CUrHaNOB C  XapakTepucTukamm u
BO3MOXHbIMW NapaMeTpaMn Ans HaCTPOMKMU.

dopma MapaMeTpbl ANA HAaCTPOMKHM YacTtoTHbIN BbixoaHOM CMmewieHme
curHana AvanasoH ypoBeHb (50 OmMm) (50 OmM)
Ona  perynnpoBkn napameTpos
ncnonb3oBaTb YHMBEpCasbHbIN

perynatop: Yacrtota/ YacToTa
TOo4yHO, [Mepuoa/ TMepunoa TouHoO,

CunHycounpanbHasa| YpoBeHb/ YpoBeHb TO4YHO, |1 MKl ... 25 MI'Y 2mMB..3B +158B
BepxHuit  ypoBeHb/ BepxHui
YPOBEHb TOYHO, CMeuweHue/
CMmelLeHmne TOYHO, HW>XHWI

ypoBeHb/ HMXHWN YPOBEHb TOYHO

Ons  perynnupoBkuM napaMeTpoB
NCnonb30BaTb YHUBEpPCasbHbIN
perynatop: Yacrtorta/ YacTtoTa
TouyHO, [Mepuoa/ Mepmnoa TouHO,

MpsiMmoyronbHas yposeH'i/ YposeHb Tquol 1 mMkly ... 10 MlNy, 2mMB..3B +158B
BepxHuit  ypoBeHb/ BepxHun
YPOBEHb TOYHO, CmeweHue/
CmelueHue TOYHO, HWXXHW
YpOBeHb/ HwxxHWni YPOBEHb
TOYHO, CKBaXHOCTb
Ona  perynuposBkn rnapameTpos
MCronb30BaThb YHUBepcasnbHbIl
perynartop: Yactota/ YactoTa
TouyHO, [Mepuoa/ TMepunoa TouHoO,
MunooBpasmas | LPOBEHE/  YpOBEHb  TOUHO, |4\, 300 kry 2MB..3B +1,58
BepxHuii  ypoBeHb/ BepxHuun
YPOBEHb TOYHO, CmeweHue/
CMeuweHue TOYHO, HuxHWIA
YpOBEHb/ HwxxHni YPOBEHb
TO4YHO, CuMMeTpusa
Ona  perynnpoBku napameTpoB
UMAyAbC MCNONb30BaTL  YHMBEPCANbHBIA | 4\ k0 My 2MB..3B +1,58B

perynatop: Yacrota/ YactoTta
TO4YHO, [lepuoa/ Mepunoa TouHO,
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YpoBeHb/ YpoBeHb TOYHO,

BepxHuii  ypoBeHb/ BepxHuii
YPOBEHb TOYHO, CmeuweHune/
CMeuweHue TOYHO, HuxHni
YpOBeHb/ HuxxHni YPOBEHb
TOYHO, OdnutenbHocTb/

ANnTenbHOCTb TOYHO

Ona  perynupoBKM napaMeTpoB

MCrMosib30BaThb YHUBEpCanbHbIi
LLym perynsTtop: CtaHaapTHoe
OTK/IOHEHNEe/ CraHgapTHoe

OTKJ/IOHEHWNE TOYHO

Ona  perynupoBKM nNapaMeTpoB
MCNoNb30BaTb YHUBEpCasbHbIN
perynsTop: MOCTOSIHHOE
CcMeLleHune

DC +1,58B

Ona  perynupoBkM napameTpoB
NCNoNb30BaTb YHUBepcasnbHbIl
perynatop: Yactota/ YacToTa
TouyHOo, [Mepuoa/ Mepmnoa TouHO,
cno YpoBeHb/ YpoOBeHb TOYHO,
BepxHuit  ypoBeHb/ BepxHui
YPOBEHb TOYHO, CmeweHune/
CMeuwleHue TOYHO, HuxHWin
ypoBeHb/ HMXHUN YpOBEHb TOYHO

22.3 CurHanbl Npon3BoJibHOW hOpMbI

Onsa Bbibopa curHana npounssosibHOW hopMbl, HEO6X0AMMO:

HaxaTb kHonky Utility Ha nepepgHein naHenw npubopa, Bobibpate Next Page4/4—-AWG—-Wave
(Cnepn Ctp4/4—TeHepaTtop—CurHan). 3ateM BblbpaTb NyHKT MeHiOo ARB/CM®. CurHanbl npoun3BOJSIbHOMN
¢dopMbl pasaeneHbl Ha ABE rpymnnbl: BCTPOEHHbIE N COXPAHEHHbIe (CO34aHHbIe MOofib30BaTeNeM).

CoxpaHeHHble CIMP:

MNMonb3oBaTenu MOryT pefakTUpoBaTb W CO34aBaTb CUrHasbl NPOM3BOSIbLHOMW (POPMbI C MOMOLLbIO
nporpammHoro obecnevyeHnss EasyWave yctaHoBneHHoro Ha TIK. 3aTteMm, co3pgaHHas waum
OTpeAaKTMpOBaHHasa Npou3BOJbHAaA (opMa curHasia MoXeT 6biTb 3anucaHa Ha BHewHuin USB auck, ans
nMnopTMpoBaHus B npubop. Ons atoro Heobxoammo BbibpaTh: Wave Type— Arb— Arb Type— Stored
(CurHan—CMN®—Tun CN®—CoxpaH). C NOMOLLBLIO YHUBEPCANBHOIO peryngaropa BblbpaTb popMy curHana
Ha BHewHeM USB aucke u 3arpy3uTb B NamaTb npubopa.

BcTtpoeHHble CMN®:

Ons Bblbopa BCTpOEHHbIX (NpeayCTaHOBMNEHHbIX) CUTHANOB NPOM3BOAbHON HOpPMbl, HEO6X0ANMO:

BoibpaTe Wave Type— Arb— Arb Type— Built-in (CurHan—ClNnd—Tun CNd—BcTpoeH) AN
OOCTyna K OKHy Bblbopa npeaycTaHoBfeHHbIX OPM CUIrHaN0B.

C noMoLbio YHMBEpCcanbHOro perynatopa Bblibpatb ¢hopMy curHana, Ansg noATBEPXAEHUS HaXaTb
YHUBEpCasbHbIA perynsaTop.
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Puc. 22-3 OkHO Bbi60pa BCTPOEHHbIX CUFHa/I0OB NPOU3BOJIbHOWU (POpPMBbI

22.4 HacTtpoiku

AW

Sync Output OvE Jefa Zero Adjus :
o on Default Zero Adjust

Puc. 22-4 MeHI0 HaCTpoeK reHeparopa
22.4.1 BbixogHas Harpyska

HaxaTtb Utility—NextPage4/4-AWG—Setting—Output Load (Ytunutbi—Cne.Ctp.4/4—
FeHepaTop— Hactpoiika—Harpy3ka) an1s Bbibopa BbIXOAHOW Harpy3kn 50 OM nnm 1 MOm (High-2).

22.4.2 BbiXxo CUMHXPOHMU3aLUM

HaxaTtb Utility—NextPaged4/4—-AWG—Setting— Sync Output (YTunutbi—Cne.Ctp.4/4—
FeHepaTtop— Hactpoika—CuUHXpP. BbIX.) A1 BKIIOYEHUS UM BbIKNOYEHNS BbIX0Aa CUHXPOHM3aLUN. B
KayecTBe BbIX04a CMHXPOHM3ALMM UCNOoNb3yeTcsa pasbeM Ha [Aux In/Out] Ha 3agHen naHenu. Korga Bbixog
CMHXpOHM3aUMM BKJIlOYUEH, Ha pasbeMe [Aux In/Out] ddopmupyetcs BbixogHon CMOS curHan,
COOTBETCTBYHOLEN NO YAaCTOTE OCHOBHOMO BbIXOAHOIO CUrHasna.

22.4.3 3awuTa OT NepeHanpsi)xKeHus

HaxaTb Utility—NextPage4/4-AWG—Setting—->OVP (YTvnutbi—Cne.Ctp.4/4—
FeHepaTop—HacTpoiika —3awuTa) ANns BKAOYEHUS WAN BbIKMOYEHUS 3allMTbl OT MNepeHanpsi>XeHus.
Mpn BKAKOYEHMM 3aWUTbl OT MNepeHanpsXXeHus, BbIX04 reHepaTtopa aBTOMaTUYECKM OTK/YaeTcs npu
obHapy>xeHun obpaTHOro Hanpsi>xeHus Bbiwe 4yem 4 B (£0,5 B).

22.4.4 HacTpoWKu NO YMOJTHUAHUIO

HaxaTb Utility—>NextPage4/4-AWG—Setting—Default (Ytvantbi—Cne.Ctp.4/4—
FeHepaTop— Hactpoiika —IMo ymonuy.) ana cbopa HacTpoek K reHepatopa K 3aBOACKWM. 3aBOACKME
HacTpolKkuM reHepaTopa: dopMa curHana cuMHycomganoHas, 4dacrtota 1 klu, yposeHb 4 B, cmeweHne 0 B,
Harpy3ka 1 MOM, BbIXog CMHXpOHM3aumn BbIKJ1, 3awmTta BK).

22.4.5 Hacrpoiika Hyna

HaxaTtb Utility—>NextPage4/4-AWG—Setting— Zero Adjust (Ytuaurtbi—Cne.Ctp.4/4—
FeHepaTtop— Hactpoika —Hactpo. Hyna). Bbixoa reHepaTtop MoXeT 6biTb OTKanuMbpoBaH B
aBTOMaTU4YeCKOM WM pydHOM pexunme. CTaHpgapTHas kanubpoBka reHepaTtopa: curHan DC, ypoBeHb O B
npu kKoadduumeHTe oTKIoOHeHUs ocunnnorpada 1 mB/aene, oTKnoHeHMe A0XHO 6bITb He 6onee £1 MB.
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ABTOMaTHM4ecKasa KannmbpoBka:

[ns BbINOMHEHUS aBTOMATUYeCKOM KanmbpoBkM Heob6xoaMMO MNOAKMYUTL BbIXOA reHepatopa K
kaHany 1 ocumnnorpada. HaxaTb KHONKY ABTO, 3anyCTUTCS npouegypa aBTOMaTUUYECKOW Kanmbposku. Mo
OKOHYaHWI0 KanmbpoBKK Ha 3KpaHe oTobpasntcsa coobueHne «Zero Adjust Success!».

PyuyHas kannbpoBka:

PyuHas kanubpoBka MOXeT 6bITb BbiMosHEHA Ha NO60OM KaHane ocuunnorpada.

B kauectBe npuMepa WCNONb30BaH KaHan 2. [ogknwo4ynTb BbIXO4 reHepaTopa K KaHany 2
ocumnnorpada. B HacTpomkax KaHana yCTaHOBUTb CBA3b MO MOCTOSHHOMY TOKY, BKAKOUWTb OrpaHuyeHune
NoNOChl MNpONyckaHus. 3HayeHne npobHuka X1. YCcTaHOBWUTbL 3HadeHune koadduumeHTa ocumnnorpada 1
MB/anen. NapameTpbl BbIXOAHOIO CMrHana Ha reHepartope: DC, 0 B.

Ha ocuunnorpade, BKAOUMTb aBTOMaTU4YeckuMe U3MepeHus, KHonka Measure Ha nepegHen
naHenun npubopa. BbibpaTb TN nameperHns,, Mean/CpeaHee. BbibpaTb NnyHKT MeHi0 Manual/Bpyu4Hylo,
M C MOMOLLbI YHUBEPCANIbHOro perynsitopa BbIMOMHUTb MOACTPOMKY CUrHana. YCTaHOBNEHHOEe 3HadeHune
BbIXOAHOIrO CUrHana AOJ/IKHO COOTBETCTBOBATb M3MEPEHHOMY CpeAHeMy 3HadyeHuio B AnanasoHe = 1 MB.
KanubpoBka 3aBeplueHa, Ha akpaHe oTobpa3ntcs coobueHne «Zero Adjust Success!».
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23 3ABOACKUE YCTAHOBKMU
3aBOACKME HACTPOMKM MO yMOMYaHUIO MOryT ObiTb Bbi3BaHbl B /tob6oe BpeMs HaXaTWeM KHOMKM

Default.

KaHan pa3zseprkun

Koad. passepTku 1 mKkc/pen.
3agepxkKa Oc
PacTsxka BbIk1.
®opMaT oTobpaxeHus Y-T
KaHnan ycnnernuns

KaHanbl BKJ1/BbIKN KAH1
Koad. ycuneHus 1 B/nen.
CMelleHune 0B

Bua cBaA3n no Bxoay

DC (OTKpbITbIV BX0A4)

OrpaHunyeHune nonocel

MonHasa nosioca NponyckaHus

NponycKaHus
Perynnpoeka Koad. ycuneHumnsa | 'pybo

DenvTtenb (koadh. | 1X

ocnabnenus)

Bx. conpoTtusrieHue 1 MOmM

EAVHMUA n3mepeHms B

NHBepcus BbIkn.

C60p nHcpopmaynm

Pexxnm cbopa nHdpopmauumm Bbibopka
NHTepnonsauns SinX

Bbibop namMsaTu 14 Mb

CucreMa CMHXpOHH3aLUum

Twn 3anycka Mo dpoHTYy
NcTouHmnK KAH1

HaknoH MNepeaHunit dpoHT

YaepxaHue 3anycka

Bbikn.

Bua cBA3u no Bxoay

DC (OoTKpbITbI/ BX0A4)

OuabTp WYMOB

Bbikn.

Pexxum ABTOKONebaTenbHbIN
Ancnneii

Tun oTobpaxeHus BekTtop
TemnepaTypHas Bbikn.
uBertonepegaya

[MocneceeyeHune Bbikn.

Twvn ceTku (nonHas)
SApKOCTb Slyya 50%

SApKOCTb CeTKMU 40%

Mpo3payvyHOCTb 50%

KypcopHbie namepeHuns
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Pexum Bbikn.
Tunn Kypcopa X1
NCTOYHUK KAH1

MonoxeHne X1

MuHyc 3,5 MKC

MonoxeHune X2

3,5 MKC

3anuncb/Bbi30B AaHHbIX

Tun AaHHbIX

[MapaMeTpbl HAaCTpoeK

CoxpaHutb B

BHYTpeHHSS naMsaTb

Homep siyerikun

No1l

YTununre

Hacrpovika nHrepdgpericos (I0 Set)

Tun USB-ycTpoiicTBa

USBTMC

Bbixog AUX CunxpocurHan (Trig OUT)
3BYK
3ByK Bk, ﬂ

AonyckoBbiii kOHTpoab (Pass/Faill)

BkitoyeHume TecTa Bblk/.
NcToyHKnK KAH1
Onepauuns cTarn
MHanKaums pesynbTaTos Bbik.
Macka no X 0,2
Macka no Y 0,2

MecCTo coXpaHeHns MacKu

BHYTpeHHSsiS NaMaATb

OcTaHoBKa npu BbIXOAe 3a
npeaensl (Fail To Stop)

Bbikn.

3BYKOBOW KOHTponb (Output)

Bkn. ﬂ

CncreMHble yCTaHOBKHU

BbicTpas kanubposka

Bbikn.

3almTa aKpaHa

30 MUH.

Maremarnyeckas obpaborka

Onepauuns +
NcTo4HnK A KAH1
NcTo4HKK B KAH1
NHBepcus Bbikn.
V/nen 1.00 B/nen
CmelleHmne 0B
OrnopHbIe OCYNINIOrpaMMbl

NCTOYHMK KAH1
NHAaeKkc xpaHunuuwia OnopHaga A
NHankauns Bbik.
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24 TEXHUYECKOE OBC/NY>XXWUBAHME
OnucaHHble HWXe onepauuMy AO0MKHbI BbINOMHATLCA KBanMUUMPOBaHHLIM MNofb3oBaTeneMm. Bo
ns3bexxaHve MNOpaxKeHWs 3SNEKTPUYECKMM TOKOM He BbIMOJHSWTE HMKAKUX Onepauuii, KpoMe Tex, 4To
yKa3aHbl B HacTOALLIEM OMNUCAHUN.

24.1 Yxopa 3a BHEWHen NoBepXHOCTbIo ocumanorpada.
Ona unctkn ocumnnorpada, WCMofb3yhWTe MArKyt TKaHb CMOYEHHYK CnNMpPTOM WMAM  BOAOW.
Obeperarite ocumnnorpad oT nonagaHus Ha kopnyc 6eH3MHa, Tonyona, KCuiona, aueToHa nam nogobHbIX
pacTBopuTenen. He ncnonb3syite abpasne Ans YMCTKM 3arpsa3HEHHbIX MOBEPXHOCTEN ocuuorpada.
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25 FTAPAHTUMHbIE OBA3BATE/IbCTBA
N3roToBUTENb rapaHTUPYET COOTBETCTBME TEXHUUYECKUX XapakKTepUCTUK npubopa yKasaHHbIX B
pasgene «TexHU4YeCKMe XapaKTepUCTUMKM» MpU YCrIoBUK COBNOAEHUA MoJfib3oBaTesnleM npaBua paboTbl C
npnbopoM, TEXHNUYECKOro 06CNYXMBaHUS, YKa3aHHbIX B HAaCcTOSsILLEM PYKOBOACTBE.
Usrorosurteno:
®upma «SIGLENT TECHNOLOGIES CO., LTD.», Knutan
Appec: 3/F, Building NO.4, Antongda Industrial Zone, 3rd Liuxian Road, Bao'an District,
Shenzhen, 518101, China

25.1 Cpok cny»6bl
CpegHuin cpok cnyx6bl npnbopa cocrasnsaeT (He MmeHee) - 5 net

Mpeacrasutennb B Poccum:

AKuUMoHepHoe obuectBo «Mpubopsbl, Cepsuc, Toproens», AO «MNpuCT»
111141, r. MockBa, yn. NnexaHoBa 15A

Ten.(495) 777-55-91, dakc (495) 633-85-02,

3M1eKTPOHHasa noyta prist@prist.ru

FapaHTUHbIN CPOK yKa3aH Ha calite www.prist.ru n Mmo>xert 6biTb U3MEHEH NO YC/I0BUSAM
B3aMMHO AOrOBOPEHHOCTM.
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