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[eHepaTop CUrHANOB NPOM3BOJIbHOM GOPMbI C BbICOKUM PaspeLleHNEM U LLUMPOKOM NOSI0COM YacToT
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leHepaTop curHanoB npon3BosbHON dpopmbl MB190A

KpaTtknn 0630p M8190A

Mpeun3noHHbIN reHepaTop ¢ ABYMSI BO3MOXHbIMU
yctaHoBKamm LIAT

— PaspeweHuve 14 6uTt go 8 Newibc
— PaspeweHue 12 6ut go 12 Nebi6c

MN3MeHseMas YyacToTa AUCKpPEeTU3aLnu:
oT 125 MBbI&®C 00 812 'BHIGC

OVHaMnyeckni ananasoH, cBOOOOHbIN OT NapasnUTHbIX
coctasnatowmx (SFDR): no 90 abH (tun.)

[apMoHMYecKue nckaxkeHus: 0o —72 abH (tun.)
AddexTnBHOE uncno paspanos (ENOB): oo 12,25 6ut

[nybuHa namMaT curHanoB NPoU3BOJSIbHON GOPMbI:
00 2 'Bbi&/KaHan ¢ WWMPOKMMY BO3MOXKHOCTSIMU MO
co3[aHuto nocsiefoBaTesibHOCTeN

AHanoroBasi nonoca yactot: 5 'y

Lindpoeasi o6paboTka CMrHafoB B peasibHOM BpeMEHMU
B cobcTBEHHOW cneunanuampoBaHHon CBNC koMnaHum
Keysight Technologies, Inc. (onuus):

— LUndpoeoe npeobpazoBaHue € NOBbILEHWEM YaCTOThI
no MYy

— N3MeHeHMe napaMeTpoB CUrHana B npouecce paboThbl

KoHcTpykTnB: Mogynb B popmate AXle BbicoTom 2U,
ynpasnsemblin oT BHewwHero MK nnu cuctemHoro
KoHTponnepa B popmaTte AXle

MNMopneprkmBaeMoe nporpaMMHoe obecneverue: Keysight
Benchlink Waveform Editor, MATLAB, LABVIEW, Keysight
Signal Studio Pulsebuilder, Signal Studio WLAN, nogaep»ka
nporpaMMHoro obecrneyeHusi aBTOMaTU3aUUM UCTIbITAHWUN
onsa MHL n HDMI, Signal Studio for Multitone Distortion

Tpy ycunutens gns pasnnyHbiX NPUSIOXKEHUN

Mpsimon Bbixog UAIM—onTuMmnanpoBaH NS 4OCTUXKEHUSA
Hauny4ywmx xapakrepuctuk SFDR n rapMoHnyeckux
MNCKaXKeHUN

— SFDR: oo -90 gB+ (tun.), fout = 100 My, nsmepeHo
otr0pmo 1My

— Amnnutyga: ot ~350 go 700 mMB (pa3max); cMelleHue:
ot -20 po +20 MB

— OuddepeHumnanbHbIn BbIXoq,

Ycmnutesib NOCTOAHHOMO TOKa' — ONTUMMU3MPOBaAH ASis
TeCTMPOBAHMUS NOCef0BaTeNbHbIX LUIMHM3MEPEHUI BO
BpPEMEHHON 06nacTtu

— Amnnutyga: ot 500 MB go 1,0 B (pa3max); (Bo3MoxHO
nporpammupoBaHue BHu3 go 150 mMB);
OKHO HanpsixeHus Ha Bbixoge ot —1,0 oo +3,0 B

- BpeMs HapacTaHusicnaga (t ): <60 nc

risefall, 20% - 80%
— OuddepeHumnanbHbIn BbIXoA,

Ycunurtenb nepeMeHHoro Toka' —onTMMM3npoBaH ans
reHepaLun BbICOKOBOJIbTHbIX U LUMPOKOMOMOCHbLIX CUrHAN0B

— Monoca yactoT: oT 50 MMy go 5 My
— HecrMMMeTpuyHbIN BbIX0OA, CBA3b N0 NEPEMEHHOMY TOKY

— Amnnutyga: ot 200 mMB go 2,0 B (pa3max)

Mopnyib MHOrOKaHaIbHOM CUMHXPOHM3aLnK
M8192A

-

da3oKorepeHTHas CMHXpoHM3auus go 6 mogynen M8190A
(=12 kaHanos)

OpmMH BXOLHOWM cMrHan 3anycka obecneymBaeT 3anyck
no 6 mogynen M8190A c neTepMUHNUPOBAHHOW 3afePXKKON

HectabunbHocTb caBura Mexny No6bIMK OByMs
KaHanamu: 2 nc He3aBUCMMO OT YacCTOTbl AUCKPETM3aUnUn

KanubpoBKa caBura mexay nobbiMy ABYMS KaHanaMm ¢
paspewexneM 50 ¢dc

Mopynb B popmaTe AXle Bbicoton 1 U ons obecneyeHuns
BbICOKOW MJIOTHOCTM KaHasoB

Onuunsa AMP
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MNoBblWEeHWE PeaqncTn4HOCTU NCNbITaHUN

[eHepaTop CUrHaNoB NPOM3BOJSILHON GOPMbl MOXKHO Ha3BaTb “TeHepaToOpPOM CLLeHapueB CUrHaNoB"

CnoBocoyeTaHue “reHepaTop CLeHapueB curHanos”
npeanonaraeT HOBbIN YPOBEHb YHUBEPCANbHOCTH, Gnarogaps
YeMy CTaHOBUTCS BO3MOXHO UMUTMPOBATb CJIOXHbIE
peanbHble CUTHasbl, HE3aBUCUMO OT TOTO, TPEeBYHTCS SN TOUHO
ornpenenéHHble CUrHasbl A5 U3MEPEHUS XapaKTEPUCTUK
pa3pabaTbiBaeMoro yCTpoMCTBa UM HY>KHO NPOBOAMUTL
TECTMPOBAHMWE YCTPOWCTBA B MPeaesibHbIX PeXUMax.
TecTupoBaHue pasnunyHbix ycTponcte — ot PJIC o6Hapy»xeHus
MaJio3aMeTHbIX Lesier A0 TeNeKOMMYHUKALMOHHbIX

CUCTEM C BbICOKOW MJIOTHOCTbIO KaHaNoB — CTAaHOBUTCS

6osiee peannCcTUYHbIM C UCMONb30BaHWEM reHepaTopa
NPeLM3MOoHHbIX CUFHANOB NPOU3BOJIbHOM GOPMBI.

[eHepaTopbl curHanoB nponsBosibHON dopmbl Keysight
obecneynBatoT BbICOKY pa3peLuaroLLyto CnocobHOCTb U
LUIMPOKYO MOJIOCYy YacToT. TaKoe YHUKaJIbHOe coveTaHue
bYHKLMOHaNbHbIX BO3MOXHOCTeN N03BOssSeT co34aBaTth
CLEHapuKn CUrHaNoB Afsl UCMbITaHWUS pa3pabaTbiBaeMbIx
YCTPOMCTB B NpefesibHbIX pexxnumax n obecneymsaet 6onee
rnyboKun aHanus nx xapaktepuctuk. bonee Bbicokoe
pa3pelueHmne 1 LIMPOKas Nosloca YacToT NOBbILIAKT YPOBEHb
pPeanucTUYHOCTM UCMbITaHUNA.

CurHanbHoe
co3se3aue

CnekTp

Bbicokoe kauecTBO GOPMUPYEMbIX CUTHAJIOB - OCHOBA
HaOEXHbIX U BOCNPOU3BOANMBIX U3MepeHui. leHepaTop
M8190A komnaHun Keysight rapaHTMpyeT TOYHOCTb U
CTabUNIbHOCTb Pe3ynbTaToB U3MepeHun, obecneynsas
paspewleHue 14 6uUT npu vyacToTe anckpeTnsaumm go 8 Mewib/c
N ONHAaMWYECKUI nana3oH, CBOBOAHbIV OT Mapa3uTHbIX
cocraensowmx (SFDR), no 90 gbH. Bnarogaps wupokoMy
AVHAMUYECKOMY AMANa30oHy U MPeBOCXOLHOMY Pa3peLleHuio
o BepTUKanu Bbl MoxeTe BbiTb yBEPEHHbI B TOM, YTO
TecTupyeTte cobCTBEHHOE YCTPOMCTBO, @ HE UCTOYHUK CUTHAOB.

Hanpumep, 6onbluas BeNMYMHA MOAYNS BEKTOPA OWMGKK
(EVM), o6Hapy»uBaeMasi npy U3MepeHunn napaMeTpos
UCMbITATESIbHON YCTAHOBKM, MOXKET MOMeLLaTb 06HapYyKUTb
npo6neMbl, CBA3aHHbIE C TeCTMpyeMbiM ycTpoicTeoM (TY).
Mcnonb3oBaHne M8190A MUHMMM3NPYET PUCK BO3SHUKHOBEHUS
nofo6HbIX npobnem.

3aBUCUMOCTb
EVM oT1 BpeMeHu

CtatncTtuka

Hapé»xHble n BOCMPON3BOAUMbBIE Pe3ybTaTbl U3MepPEHU 6narogaps TOYHOMY

MoaeJsIMpoBaHMIO CUTHANOoB
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yHMBepcaJ'IbHOCTb

OnTUMM3aumnsa BbIXOOHbIX XapaKTePUCTUK B COOTBETCTBUN C TpGGOBaHMﬂMVI KOHKPEeTHbIX

NPUNOXKEHUN

[eHepaTop cUrHaNOB NPOM3BOJSIbHOM GOPMbI MOXKET
MOLeNIMpoBaTh PassiMyHble CLLeHapumM CUrHanoB. Takue
BO3MOXHOCTY, KaK yA06HOe nepektoveHne Mexxay BbiX040M
C paspeleHveM 14 6UT Npu YacToTe AUCKPEeTU3aUmm

8 BbIG/C 1 BIXOAOM C paspelleHuemM 12 6UT npu yactoTte
avckpetusauum 12 Mebib/c N03BONSOT UCMNONb30BaTb
reHepaTop AJ1s LMPOKOro Kpyra NpUIoXeHUwn.

MockonbKy Ka[oe NpuioXeHne NpeabsaBrseT pasfimyHble
Tpe6oBaHMA K XapaKTePUCTMKaM CUTHAJIOB, reHepaTop
M8190A komnaHuu Keysight copepxuT Tpu ycunutens,
KOTOpbIE ONTMMU3MPOBaHbI ANs reHepaumm |/Q-curHanos,
BbiBoga M4Y/BY-curHanos, nnbo obecnevyeHns YNCTbIX
CUrHanoB BO BpeMeHHowm obnactu. Mo Mepe HeobxooumocTu
MOXXHO MepeKoYaTbCs MeXay 3STUMU YCUIIUTENSMU

C MOMOLLbIO MPOrpPaMMHbIX KOMaHZ. HeKoTopble NpuioXeHus
TpebyoT NOAAEPIKKM MHOTOKaHaNbHbIX KOHOUIYypauun
cucteMbl. na obecnevyeHns cMHXpoHM3aumm o 12 kaHanos
MOXHO YCTaHOBUTb B LIaccu moaynb M8192A B popmaTte AXle.

Standard phase noise with
10 modulation on (measured)

o
-50 3IECH:
k 20 6Hy
-80 10 GH;

10 100 1k 10k 100k 1M 10M 100M

L(f) (dBc/Hz) vs. f (Hz)

Mo>eT ncnonb30BaTbCS A5 LWUMPOKOro Kpyra 3aaay

Hannyuwwne Wwupokasa nonoca N3mepeHus Bo
xapakTtepuctukum SFDR 4yacToT, BpeMeHHOW obnacTu,
N rapMOHUYECKUX BbICOKOE HU3KUN YPOBEHb
NCKaXKeHnn HanpsiXXeHne OXnTTepa

- HecnMMeTpUYHbIA nan
andodepeHUManbHbIN BbIXOA

- Amnnutypa: ot 350 no
700 MB (pa3max),
HECUMMETPUYHBIN BbIXOS,

— CMmeweHwue: ot -20 MB po
+20 mB

— lMpsimon BbIXOA

- HacTtpauBaemoe
onddepeHumanbHoe
cMelleHne

5Ty

Toka'

1. Onuwus AMP

- WwvpwuHa nonockl 4acToT A0

— HecvMMeTpu4yHbIA BbIXOA,
CBSA3b N0 NEPEMEHHOMY TOKY

- Amnnutypa: ot 200 MB po
2,0 B (pa3max),
HECUMMETPUYHBIN BbIXOS,

- Ycunutenb nepeMeHHoro

- HecnMMeTpUYHbIA nn
andodepeHUManbHbIN BbIXOA,
CBSI3b N0 NOCTOSIHHOMY TOKY

- Amnnutygpa: ot 500 MB po
1,0 B (pa3max),
HECUMMETPUYHBIN BbIXOS,

— OKHO BbIXOLHOMO HaNpsiXXeHns
ot-1,0 no +3,3B

- Bpemsi HapacTaHus/cnaga
(Mexay yposHaMu 20% n
80%) < 60 nc

- Ycunutenb NocTosIHHOMO
Toka'
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Keysight 33503A BenchLink MATLAB LabVIEW Visual Studio Plus Keysight SystemVue
Waveform Builder Pro

81199A Keysight

N7620B Pulse Builder Wideband Waveform Center

N7621B Signal Studio N5990A Test automation N5990A Test automation
N7617B Signal Studio WLAN Multitone* software for MHL software for HDMI

3¢¢eKTMBHoe co3anaHune CNoXHbiX cueHapunes CUrHaoB

MamaTtb
TecTMpoBaHUE C BbICOKOM CTEMNEHbIO MpsMon pocTyn K MHOMBUAYANIbHbIM
peanucTUYHOCTM YacTo TpebyeT CerMeHTaM naMsaTy B peasibHOM BpeMeHn

obecneymBaeTcs ¢ NOMOLLbIO BXOAA
AVNHAMMYECKOro ynpaBfieHMs NocnefoBaTelbHOCTbH.
Monb3oBaTenb MOXKET CO34aBaTb CUMHAJIbI, MCMOJIb3YS
nporpamMMHble NPUNIOXKeEHUS, Takne Kak Signal Studio
C LUMPOKNMIA BOSMOXHOCTAMM CO3/AaHNA Pulse Builder, Multi-tone n WLAN; SystemVue, MATLAB,
nocsiefoBaTesibHOCTEN NO3BONAET UCMOSIb30BaTb LabView, 1160 CBOM COBCTBEHHBIE NPOrPaMMBl,
NaMaTb PaLMOHANbHO M 3PHEKTUBHO. HanMcaHHble Ha s3bikax C++, C# unu Visual Basic, n
3aTeM 3arpy»aTb 3T curHansl B M8190A.

ANnnTenbHOro BpeMeHun sBonpon3eeneHnsA

Hanpumep, o6beanHeHne namMaTtu rnydbuHon 2 M'ewib

[MaMaTb sBNSieTCA 3HEPro3aBUCUMON, U eé
COOEPXKMMOE CTUPAETCS NMPU BbIKJIIOYEHUN MUTAHUS.
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KoHdurypaumnsa npmnbopa
Cobepute Hambonee noaxoaslyo KoHoUrypauuto gns Bawero npunoxeHus

TunoBas ucnbiTaTeNnbHasa yCTaHOBKA, NpUBeAEHHAs HUXKe, ucnonbayetcsa ans CBY-npunoxkeHun B gnanasoHe fo 40 vnm 60 M,
B atom cnyyae M8190A dpopmupyet anddepeHumnansHbie |/Q-curHansl, noctynarowme Ha npeobpasoBaTesib C NOBbILLEHWEM
4acToTbl, B KA4eCTBE KOTOPOro MOXET CNYXXWUTb reHepaTop curHanos cepun PSG komnaHmm Keysight. M8190A peanusoBaH B
Buae moaynsa B ¢opmate AXle, 4UTo N03BONSET COKPATUTL Pa3Mepbl MU MACCy UCMbITaTesIbHON CUCTEMBI.

[ncbchepeHumanbHbie I/Q-curHans
[Nonoca MogynsLym
|Q-mopynsums po 2 [Tu, yactota
Hecylen 1o 44 My

Bbixog BY/MY-curHanos

E8267D

¢ onuyeit 016
BbIxog Mapkepa

—Bxon umn. mogynaumm

CTpYKTypHas cxeMa, NpuBeAEHHAas HUXE, COAEPXUT KoHburypauuio ansa |/Q-moaynsumm 1 HenocpeacTBEHHOro BbIBOAA
N4/BY-curHanos. M8190A nognepxxusaeT popMupoBaHume MY-curHanos uMbpoBbIMU METOAAMMU, YTO FapaHTUpyeT
BblCOYaKLLee KayecTBo curHasnos. [pnbop obecneymBaeT aHanorosyto nonocy Yactot 5 [Ty, ecnu Tpebyetcs 6onee WnpoKas
NnoJioca 4YacToT, K 3TON KOHPUrypaunm HY>KHO 406aBUTb CMECUTENb.

HenocpencTteeHHas
reHepauys M4/BY-curHanos N
Bbixog BY/MY-curHanos, gaHHbIX MU/BY-caHars! o 5 Ty

roroca MogynsaLum
(8 ' B pybneTHOM pexume),

JlaHHble ao 6 Fout/c
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MHOF0ypOBHeBbIe CUrHanbl

ILKUTTep 1 NnoMexn BeOyT K CMELLEHUIO OT
3a[,aHHOrO0 MOJIOXKEHWS NepenagoB U YPoOBHEN
CUTHana, 4YTo NPMBOOMT K OLUMOKAM [aHHbIX.

M8190A moxeT apanTMpoBaTb CaMn CUrHasbl, YTOObI
COOTBETCTBOBAaTb HOBbIM TPEOOBAHUSAM K UCKAXKEHMUAM
CWUrHasnoB. 3T0 NoO3BOJISET MMUTMPOBATbL aHaJIOroBbIe
NCKaXKeHUs, KOTOPble BO3HMKAIOT B peasibHbIX
YCJIOBUAX 3KCMJIyaTaumn, UCNosb3ys MaTeMaTu4yeckue
onpeaeneHns, NpeaoCcTaBiseMble TaKUMK
WHCTPYMEHTanbHbIMU cpeacTBaMu, kak MATLAB.

370 ycTpaHseT He06X04MMOCTb UCNONb30BaHUS
LOMOJSIHUTENbHOIr0 060PYA0BAHNS U COXPaHSAET
BO3MOXHOCTb PEasIMCTUYHO UMUTUPOBATb CUTHANbI.

[eHepauna MHOrOypPOBHEBLIX CUFHAIOB C NPOrpaMMUPYEMbIM YPOBHEM MEXCUMBOJIbHOM
nHTepdepeHumnm (ISI) n grkuTTEepa Ha CKOPOCTAX Nepeaayn AaHHbIX 0o 6 [eut/c



09 | Keysight | lenepaTop curnanos npomssonbHoin popmbl M8190A - TexHMYecKMe AaHHbIe

CueHapum

B aspokocMunyeckon n 060pOHHON O0TPACNISiX Pa3BUTME TEXHOIOMMIA NPOUCXOANT B HAaNpaBneHUn
NcnoJsib30BaHMA 6onee LWMPOKMX AMana3oHOoB YacToT 6e3 yxyaLeHms pa3peLuatoLLen cnocobHocTy.

OcHoBOW TaKOro HanpaefeHMs pa3BUTUS SIBNSIOTCS Bce bonee
LUIMPOKO pacnpocTpaHsioLmecs LudppoBble TEXHOOIUY,
NMOCKOJIbKY OHU 06ecrneYmBatoT yMeHbLIEHWE PAa3MepPOB 1
notpe6asieMor MOLLHOCTH, yNyYLleHe TOYHOCTM KannbpoBKu
1 6onee 6bICTPOE NPOCTPAHCTBEHHOE CKAaHUPOBaHMe.

B npouecce pa3paboTku pagmosiokaumoHHbix cuctem (PJIC)
TECTUPOBAHMWE B peasibHbIX YC/IOBUSIX SBNSETCS OYEHb
OoporocTosLen npouenypon. MMutauma curHanos ¢
BbICOKOW CTEMNeHbl0 PeasiMCTUYHOCTM NOMOraeT YMEHbLUTb
CTOMMOCTb TECTMPOBAHUS cUCTEMbI. [eHepaTop CUrHanoB
npou3sBonbHon popmbl M8190A komnaHum Kesight o6nagaer
TPeMs K/H0YEBbIMU XapaKTePUCTUKAMU: LLIMPOKON MOJI0COM
4acToT, BbICOKUM Pa3peLleHneM U AJIUTebHbIM BpeMeHeM
BOCMPOV3BEAEHUSI CUTHANOB.

LindpoBas 06paboTka cMrHanoB B peasibHOM BPEMEHMU
C Ucnonb3oBaHMeM COBCTBEHHON CNeLMannu3MpoBaHHOM
CBUNC komnaHum Keysight

Lindposoe npeobpasoBaHue C NOBbILLEHWEM YaCTOThbl - 3TO
TECTUpPOBaHME Ha HOBOM ypoBHe. LLinpokasa nosoca yactor
No3BOJISET HENOCPEACTBEHHO reHepupoBaTtb [MY-curHan.
1Q-paHHbIe BynyT nepeHeceHbl Ha 6onee BbICOKYH 4acToTy
B UMbPOBOM BUIE C UCNOJSIb30BaHMEM annapaTHbIX
CPeLcCTB, KoTopble 06ecrneyYmBatoT caMoe BbICOKOE KayecTBO
CUrHanoB B TpebyeMoM Anana3oHe 4yacToT. PaspelueHune
Mo YacToTe SBASIETCS OYEHb TOYHbIM, MOCKOJIbKY TaKTOBbIN
CUrHan OUCKPETM3aLnmn MOXKET HaCcTpamMBaTbCa BNIOTb A0
NMUKOCEKYHOHOro ananasoHa. Kpome Toro, addekTreHoe
MCMNosib30BaHMe NaMsiTU No3BOJISET YBEINYUTL BpeMs
BocnpousBeneHus 0o 1 MunnnoHa pas. Hanpumep, B cnyyae
curHana PJIC caM curHan posikeH ObiTb COXPaHEH B

namsTu TONbKO OAMH pas, a aMnNauTyaa, 4actoTta u ¢asa
3anuncbiBalTCa He3aBUCUMO. ToUHasi YCTaHOBKA 3Ha4YeHU
4acToTbl HecyLuen, dasbl U aMNAUTYAbl BO3MOXHa B
peasbHOM BpeMeHM Nof ynpaBieHMEeM CEKBEHCOPaA.
Bo3MOXXHbI faxe Takue CIoXHble onepaunu, Kak
CBMMMPOBaHME YacToTbl. [TOTOKOBLIN peXXUM MOXKeT
paboTaTb B TeYeHMe HEOrpaHUYEHHOro BPEMEHU
BoCcnpousBeneHusi. BoamMoxHo BocnponsseneHme
6eCKOHEYHOro MHOXKEeCTBa CLLeHapueB.

®Paza

YacToTa

Amnnuntyna

PagnouMnynbe ¢ IMHeHon YacToTHol Mmoaynsuven (JIYM) PJIC ¢ basoit, M3MeHsieMoi B npouecce paGoThbl

CoBepleHcTBynTE pa3pabotku cuctem PJIC u P36 ¢ nomMowblo BbICOKOPEanNCTUYHbIX

CcueHapuneB CUrHanoB
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BeckoHeuHoe BpeMsa Bocnpoun3seneHud

MNoToKkoBbIN PEeXM 1 NaMATb C nonepeMeHHbIM
nepeknawyeHnemM

XoTs rnybuHa namMsaTv curHanos 2 [BbI6 1 ycTponcTBO
ynpasfieHus nocfiefoBaTesibHOCTAMYU (cekBeHcop)

C LUMPOKMMM BO3MOXKHOCTSIMU 06ecneynBatoT s
6ONbLINHCTBA CNy4aeB AOCTOYHOE BpeMsi BOCMPON3BEAEHMS,
CYLLECTBYIOT HEKOTOPbIE NPUSIOXKEHUS, TaKUE KakK
MofenupoBaHue cueHapues curdanos PJIC, korga Tpebyetcs
BPeMsi BOCNPOM3BEAEHUS NOPSAKA HECKONTIbKMUX MUHYT.

B npyrom knacce npuioXeHuin YUCN0 BO3MOXKHbIX

CErMeHTOB CMIHasa CJIMLLKOM BEJIMKO, U MO3TOMY MX HENb3S
npeaBapuUTesibHO 3arpy3nTb B NamaTb. [puMepoM MoxeT
CNY>KWUTb M3MepeHune KoadduumneHTa MowHocTu wyma (NPR).
B 3TOM cnyyae TpebytoTcs ThiCAYM KOMOUHALMIA CUTHANa,
4TOBbI OXBATUTL BCE TECTOBLIE CLEEHAPUW, U CUrHaJT He JOJIXKEH
npepbiBaThCA.

Ons atux npunoxeHnin M8190A npepnaraet yHUKaNbHYO
BO3MOXHOCTb 3arpy3Ku CUrHasnoB B 6J10KM NAaMATU CUTHAMOB
BO BpeMs paboTbl reHepaTopa. B npocTeliwem cnyyae
onpenenalTcsa ABa cerMeHTa namaTtu curHanos (A v B), n
NMoKa reHepaTop HeMpepbIBHO BbIBOAUT AaHHbIe CErMeHTa A,
nporpamMMHoe obecreyeHne MOXXeT 06HOBNSATL AaHHbIE B
cermeHTe B. Micnonb3ys nporpaMMHyto KOMaHay, reHepaTop
nepeksto4aeTcs Ha BbIBOA AaHHbIX cerMeHTa B. M noka paHHble
cerMeHTa B BbIBOASTCSA, flaHHble cerMeHTa A MoryT BbiTb
nepesanucaHbl 1 T. 4. Takoe GyHKUMOHaNbHOe CBOMCTBO 4acTo
Ha3bIBAKT “NaMsATbIO C MOMNEPEMEHHbIM NepeKsIlYeHnem”.

EC/IM HEMHOTO YC/IOXKHUTL 3afauy, NaMsATb CUrHAN0B MOXHO
pa36uTb Ha onpefenéHHoe yncno (>= 5) cerMeHToB, KoTopble
CBA3bIBAKOTCA BMECTe B BUAe KosibLesoro Gydepa (To ecTb,
A—-B—-C—D—E—A—Burtpa) leHepaTop
nocfief0BaTeNIbHO BbIBOAWUT AaHHbIe KaXA0ro CerMeHTa
MaMsATU CUTHAMOB, U KaK TOJIbKO OH NPUCTYMNaeT K BbIBOAY
LaHHbIX U3 C/IEAYIOLLEr0 CErMeHTa, MporpaMMHoe
obecrneyeHune 3arpy»KaeT HOBbI CUTHAS B 3TOT CEMMEHT.
Takoi pexxum paboTbl Ha3blBaOT MOTOKOBbIM.

Mpun paboTe B HENPEPLIBHOM MOTOKOBOM PEXKMME reHepaTop
nepexoamuT oT OAHOr0 CerMeHTa K cnegytolleMy 6e3 Kakux-
nn6o nays. O4eBMAHO, YTO AJ1S peanmn3auunm 3Toro pexuma
TpebyeTcs ncnosib3oBaTb NporpaMMHoe obecrneyeHue u
ynpasnsawowmi MK, 4ytobbl 4OCTaTOYHO BbICTPO CHAbXKaTb
CerMeHTbl NaMsATU CUTHANOB HOBbIMU AAHHbIMU Os
noaaepXXaHus CKOPOCTU, C KOTOPOW BbIBOASITCA CUTHaAsbI.

Mpy Mcnonb30BaHUM NOTOKOBOMO PEXMMa C 3aMyCcKoM
reHepaTop NepPexoAuT K CleayioLLeMy CEFMEHTY nocsie
CO6bITUS BHYTPEHHEr0 UM BHELLUHEro 3anycKa. 3TOT pexum
0CcoBeHHO noJsie3eH A1 MOAeNIMPOBAHMS UMMYJIbCHbIX
curHanos PJIC, korga KopoTKue UMMYNbChl MEPEeMexXarTcs ¢
LANMVHHBIMY Nay3aMu C onpefenéHHON CKBAXHOCTbHO.

B 3aBMCUMOCTM OT CKBAXKHOCTH, TpebyeMasi CKOPOCTb
nepenayu faHHbIX A5 3arPy3Ky CUTHAJIOB MOXKET ObITb
3HAYMTENbHO YMEHbLUEHA (COOTBETCTBEHHO, MOXKET 6bITh
yBesMYeHa WNPKHA NooChl YacTOT Ha BbIX0Je BO BpeMs
BKJTIOYEHHOrO COCTOSIHUS UMMYNbCa).

MoTOKOBLIN pexuM nydlle Bcero paboTaeT ¢ peXxumMom
undposoro NnpeobpasoBaHNs C NOBbLILLEHWEM YaCTOThI,
NMOCKOJIbKY AaHHble MOAYNMPYIOLLEro CUrHana MoryT uMeTb
3HauUUTENbHO 6onee HU3KYIO YacToTy AMCKPETU3aLmu,
He3aBUCUMO OT YaCTOTbl HecyLLen.

Yke BOCnpoun3BeaeHHble CUrHabl

3anyck
3anyck
Wmnynbe 3
3anyck Umnynbe 4
Mmnynbc 5
3anyck Nmnynbc 6
Wmnynbc 7
Wmnynbc 7
3anyck
3anyck

3anyck



11 | Keysight | Ffenepatop curHanos nponssonbHon dopmbl M8190A - TexHuueckne aaHHbie

BeckoHeuyHoe BpeMs BOCNPOM3BEOEHUS (npomonxeHue)

McTOYHUKM OaHHbIX

[laHHble CUrHaNoB ANA NOTOKOBOIO PeXnMa MoryT ObiTb

NosTy4YeHbl U3 pAaa UCTOYHUKOB:

— HaKOMNUTESb Ha XECTKOM MarHuTHoM agucke (HXM[) -
06bI4YHO 3TO bbicTpoaencTByowas RAID-cuctema BHelwHen
namsT (MaccMe HEAOPOrMX HE3aBUCUMbIX OUCKOB C
M36bITOYHOCTBIO) NN TBEPAOTENbHbIN HakonuTenb (SSD),
KOTOpbI 06ecneynBaeT 4OCTAaTOUYHY CKOPOCTb Nepenaym
LaHHbIX AN18 HEeNpepbiBHOrO NMOTOKOBOI0 peXxuMa.

— aNropuTMUYECKU CreHepupoBaHHbIE — 06bIYHO
npeaBapuUTeNbHO paccyYMTaHHbIN Habop CMrHanos,
KoTopble focTynHbl B namatu MK. NMporpaMmHoe
obecneyeHre Nonb3oBaTeNs MOXET BbIGpaThb, Kakown
CMFHan UCMOSb30BaTh U B KAKOW MOMEHT BPEMEHMU.

— purutamsep — Ojs peanusauuum cueHapueB 3axBaTad/
BOCMPOV3BEAEHUSI.

AnroputMuyec-
Kasa reHepauus
CUrHanoB

/7 B peanbHOM
BPEMEHM

Bo3MoXKHble

CKOpOCTb Nepeaayn AaHHbIX U AOCTUXKMMAS
LUMPUHA NONOCHI YacToT

[ns HenpepbIBHOrO NOTOKOBOFO peXuMa annapaTtHble

1 nporpaMMHble cpeacTea ynpasnstowero MK gomxHbl
6bITb CNOCO6BHBLI NepefaBaTh AaHHbIE 4OCTAaTOYHO BbICTPO,
4yTObbI HE OTCTaBaTb OT CKOPOCTM FeHepaunn curHanos. Mpu
MCMNOJIb30BaHMM BbICOKONPOU3BOAUTENbHbIX Mogenen MK
CKOpOCTb Nepefayun faHHbIX MoXeT cocTaBnsaTb 500 —

600 M6anT/c. B pexxume undposoro npeobpaszoBaHus

C NOBbILEHWEM YaCTOTbl 3TO COOTBETCTBYET LUMPUHE
nosnockl yactot mogynsaumm 125 — 150 Ml (4 6anta Ha napy
1/Q-BbIGOPOK). B criy4ae MOTOKOBOro pexxuMa C 3amnycKom
LIMPMHA NOJIOCHI YACTOT MOAYNALUN MOXET AOCTUraTb OKOJIO
2 I'Tu. 3To MaKkcuMasbHas Nosioca, KOTOPOM MOXHO O0CTUYb
B pexkume UMdpoBoro npeobpa3oBaHuUsi C NOBbILEHUEM
4acToTbl — B 3aBMCUMOCTM OT CKBaXXHOCTU CUrHana
(noopo6Hee cM. 6powwtopy, Homep ny6nvkaummn 5991-3937EN).

JoctynHocTb

@DyHKLMOHAIbHbIE BO3MOXHOCTU MaMaATH C MonepeMeHHbIM
nepeKtoYeHeM 1 MOTOKOBOMO PEXMMa AOCTYMNHbI B
M8190A, HauMHas ¢ BEPCUN BCTPOEHHOIO NPOrpamMMHOro
ob6ecneyenus 3.0. C 3TuM nporpaMMHbIM obecrneveHnem
nocTaBnseTcs NpuMep nporpamMmbl Ha s3bike C++ (kak
WCXOLHBIN, TaK U UCMOMHAEMbIN KOA), KOTopas peanusyer
dYHKUMOHaNbHbIe BO3MOXHOCTM NOTOKOBOFO pPeXuMa.

NCTOYHMKMU
LOaHHbIX Ty B MK (BHeLWwHMI M8190A ——>
Hurutansep —— |nnu BcTpOEHHBIN AHarnorosbin

KOHTponnep) curHan

PCle LLaccu B popmate AXle

BHYTPEHHUN
WUV BHELLUHUN

x4 Gen2


http://cp.literature.agilent.com/litweb/pdf/5991-3937EN.pdf
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JlocTaToYHbIN 3anac No xapakTepucTuKam

TouHast aMynsiLus nepefayn AaHHbIX BKJIOYAET NOMeXM, 3aMUpPaHne U MHOroe Apyroe.

CurHanel, ucnonb3yowme undpoBy MOAYNSLMUIO C BbICOKON
KpaTHOCTbI0, NepefatoT 6osblie AaHHbIX B TOW Xe nosoce
4acToT, HO 06bIYHO BOCMPOM3BOAST YPOBHU U Ha30BbIe yrilbl
C MeHblUen ToYHOCTbio. [o3ToMy feTanbHOe TeCTUpoBaHue B
3TOM C/ly4ae OYeHb BAXHO.

B pesynbTaTe He06x0AMMO CO3aBaTb BbICOKOKAYECTBEHHbIE
CUrHanbl ¢ pa3peweHnem 14 6UT U AUHAMUYECKUM
[AVana3oHoM, CBOBGOAHbBIM OT Mapa3uTHbIX COCTABISIOLLMX
(SFDR), MeHee ueM —-90 nBH. Takoe 3HauyeHune SFDR
rapaHTUPYeT, YTO TOHbl ByAYT OTNIMYATLCS OT UCKAXKEHUN
[laXke Npu UCMoJIb30BaHUW COTEH TOHOB.

KoadpdhuumeHT moLyHocTy
wyma (NRP)

MamsTb rny6uHon 2 MBbl6 rapaHTUpyeT BO3MOXHOCTb
3anoMvHaHus 6onee ogHOro CLEHApUs CUTHAJIOB U
obecneynBaeT NPoOCToe NepekoYeHNe Mexay CErMeHTaMm
C UCMOJIb30BaHUEM MPSIMOro A0CTYNa K NaMsaTu 1 Bxoaa
AVHAMUYeCcKoro yrnpaBJieHUs nociiefoBaTeslbHOCTbIO.

M8190A MoxKeT UcnoNb30BaTbCs ANS ONpefeneHus
crneunannm3npoBaHHbIX CUTHAJIOB U CUTHANI0B HOBOTO
nokonexus. Nonoca moaynsiuum 5 Ny npegoctaBnsaet
[0CTaTOYHbIV 3anac 4S8 TeCTUPOBAHUS U UCCNIef0BaHNUS
CXEM MOAYJIALMY ClIeAYHOLEero NoKoNeHus.

MHoroToHanbHbl curHan — 100 ToHoB B nosioce yacTtoT ot 0 go 3 My (4acToTta anckpeTtnsaumm Fs = 7,2 My,

C KOMMeHcauuen cnaaa xapakTepuMCcTUKM No 3aKOoHY sin(x)/x)

MNpoyHas ocHoBa ANA CO34aHMS HAAEXKHbIX CUCTEM CMYTHUKOBOW CBSA3M
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BapuaHTbl KOMNeKkTauum npnbopa

leHepaTop CUrHANOB NPOM3BOJIbLHON GOPMbI UMEET MOAYJIbHYI0 CTPYKTYPY U TpebyeT waccu
B ¢opmate AXle (cM. cTpaHuuy 13)

MoaepHusauus
C UCMOJIb30BaHUEM

M8190A Onuusa nporpaMmHbix nuueHsun  KommeHTapuin
1-KaHanbHbIN 001

TPEBYETCA onuwnsa 001 unn 002
2-KaHaNbHbIN 002
14 6uT/8 ebIb/C 148 X TPEBYETCS onuus 14B uan 126,
12 6uT/12 MBbIG/C 126 X nm6o 06e aTu onuum
[ononHutenbHble ycunutenu AMP X
NOCTOSAHHOIO Y NePEeMEHHOro TOKa
Lindposoe npeobpasoBaHue DUC X
NOBbILEHNEM [0 HaCTOThbl HECYLWENn
YBenuuyeHune rnybuHbl namaTu 026 X 2-KaHaNbHasa Bepcusi TpebyeT 3aKkasa
co 128 MBbI6 f0 2 BbIO Ha KaHan onuuun 02G B KoNMYecTBe 2 WITYK
CekBeHcop SEQ X

Mpwu 3aKkase onunn FSW (6bicTpoe

epekJiloyeHue) c o en 12G (12 M'ebib/c

BbicTpoe nepekntoyeHne FSW X nepekstiodenme) c onuye (12 Teri6/c)

TpebyeTca 3KCNOPTHAdA NULEH3US
Onumns FSW BknwyeHa B onuuto 14B

ISO 17025 1A7

Onumn kannbpoBKK
7540 Z54

LHocTynHbl cneayowme NakeTHble onuumn, BKIOYawwme waccu B popMate AXle:

M8190A -BU1 5-cnoToBoe waccu co BCTPOEHHbIM KOHTPo1IepoM, coBMecTuMbIM ¢ MK, 03Y 16 M6anT n onepaunoHHom
cuctemon Windows Embedded Standard 7: 64-pa3psagHas Bepcus

M8190A -BU2 2-cnoToBoe waccu (MpuHagiexHocTy ons nogknodeHus k MK 6yayT no6asneHbl aBTOMaTMYeCKM - cneayer
BbI6paTh, kK KakoMy K GyneT Nnpou3BOAMTLCA NMOLKIOUYEHNE: HACTO/ILHOMY WAV NOPTAaTUBHOMY)

M8190S MHorokaHanbHas cucTeMa reHepaumm CUrHaaoB NpPon3BosibHON GopMbl (MOXKHO BbIGpaTh 4 unn 8 KaHanos)

MpuHagnexXHocTn

M8190A-801 MuKpoBosiHoBOe da3ocoriacoBaHHOe CUMMeTpUpYtoLLee yCTpoicTBo, 6,5 My (Makc.), SMA (rHespno)
M8190A-805 @unbTp HMXKHKUX YacToT, 2800 My (Makc.), SMA, VLF 2850+

M8190A-806 @unbTp HMXKHKUX YacToT, 3900 My (Makc.), SMA, VLF 3800+

M8190A-810 KoakcuanbHasa kabenbHas cbopka — 50 OM, SMA — SMA, 457 MM

M8190A-811 KoakcunanbHasa kabenbHas cbopka — 50 OM, SMA — SMA, 1220 M

M8190A-815 Kabenb ans nogkntoyeHUs Ko BXOAY AMHAMUYECKOro ynpaBieHns nocienoBaTesibHOCTbio
M8190A-820 CornacosaHHas Harpyska, SMA (eunka npsamas), 50 Om, 12,4 Ty, 0,5 BT
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BHewHun Bug npnbopa

MogaynbHble npubopbl KoMnaHum Keysight

2-cnoTtoBoe Wwaccu B dopMaTe AXle c Moaynem reHepaTopa CUrHanoB Npon3BosibHON dopmbl M8190A

5-cnoTtoBoe waccu B popmaTte AXle c 4BYMs MOAYyNSIMU FreHEpaTOPOB CUTHaNIoB Npon3BonibHON dopMbl M8190A; uMeeTcs MecTo AN YCTaHOBKU
BCTPOEHHOI0 KOHTpONepa
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AXle

leHepaTop curHanos npoussosibHow dopmbl M8190A

- MoAyJibHbIN Npubop B dopmaTe AXle. AXle - HOBbIN
OTKPbITbIA CTAHAAPT BbICOKONPOU3BOAUTENbHbIX MOAYSIbHbIX
N3MepuTeNbHbIX MPUBOPOB, KOTOPLIN 06bEAMHSET NyyLlLne
CBOWNCTBA Opyrux MoaynbHbix popmaTos., Bktodas VXlbus, LXI
n PXI. Komnanus Keysight npegnaraet pag MacwtabupyeMbix
waccu B aToM popmaTe. BMecTe ¢ onumMamMmn KOHTPOIEPOB 3TH
LLIACCK MOTYT CIY>XWUTb OCHOBOW BbICOKOMPOM3BOAMUTENbHbIX
N3MepUTENbHbIX CUCTEM Ha 6a3e wnHbl AXle.

LLlaccu BocTynHbl B ABYX KOHCTPYKTUBHbIX UCTIOSHEHUSAX:
2-cnotoBoe u 5-cnotoBoe. 06a Wwaccu BKAYaT
BCTPOEHHbIN CUCTEMHbI MoAyNb WKHbI AXle, KoTopbIl

He 3aHUMaeT rHé3pa, NpefHa3HauYeHHbIX A5 YCTaHOBKU
n3MepuTenbHbiX Moaynei. Mpu nobaBneHun KoHTponepa B
dopmaTe AXle obpasyeTcs 3aKOHYEHHAs cucTeMa, KoTopast
MOXXET YNpaBfiaTb reHepaTopoM CUTHANOB NMPOU3BOJIbHOM
dbopMbl. ITOT KOHTPOJIIep 3aHMMAeT B LIAccy 0OAHO rHe3[o.

LLlaccu MoXKeT ncnonb3oBaThCs B HACTOSIbHOM BapuaHTe Ui
B CTOWKe, 3aHMMas 4U cToeyHoro npoctpaHcTBa. [Ans cucteM
B popmaTe AXle komnaHus Keysight npepnaraet Takxe
MHTepdercHble NnaTel BBOAA-BbIBOAA, NPeAHA3HaYeHHble
ons yctaHosku B MK,

- M9502A: 2-cnoTtoBoe waccu B popMmaTe AXle
CO BCTPOEHHbIM CUCTEMHbBIM MOAYEM

— M9505A: 5-cnoTtoBoe waccu B popmate AXle
CO BCTPOEHHbIM CUCTEMHBLIM MoAyneM

— M9045B: nHtepdencHboin agantep PCle
ons noptatueHoro MK, Gen 1, x4

— M9048A: untepdericHbin apantep PCle
ons HactonbHoro MK, Gen 2, x8

— Y1200B: ka6enb PCle, x4 — x8
— Y1202A: kabenb PCle, x8 — x8
— M9536A: BCTpoeHHbIN KoOHTponnep B dopMaTte AXle

— M8192A Mopynb MHOrOKaHanbHOM CUHXPOHU3ALUUK ANA
reHepaTopoB CUrHanoB Npon3BosibHon dopmbl M8190A
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TexHMYeckune XapPaKTepunctTnkKu

1.

2.

0O6wme XapaKTEPUCTUKHU
XapaKTepucTuKku OnucaHue
Lndpo-aHanoroebit npeobpaszoBaTesib

Onuwms: -14B PaspeweHune
YacToTa guckpeTtmsaumm

Onuwmsa: -12G PaspeweHune
YacToTa auckpetusaumm

14 6ut
oT 125 MBbI6/c go 8 BbIG/C

12 6ut
oT 125 MBbI6/c 0 12 BLIG/C

Cnapg aMnamMTygHO-4acTOTHOM xapakTepucTukm (AYX) no 3akoHy sin(x)/x (BbluncneH matemMaTudeckm)

Onuwns: -14B Sin (x)/x (<1 nB)
Sin (x)/x (-3 aBb)

Onuwns: -12G Sin (x)/x (-1 oB)
Sin (x)/x (-3 gB)

XapaKTepuCTUKMN NepeKoHeHUs 4acToThbl

3ddexTuBHan BbixofHaa YacToTa (f  onpenensertca kak f
AVCKpeTu3aumm)

Sa,max

Onuus: -14B f ax=3,2 My

m

Onuwusa: -12G f = 4,8 1Ty

m

JdpdekTUBHOE BpeMs NepeKsyYeHns 4yacToTbl '

Onuwusa: -14B 2 313 nc(=1/ fmax)
Onuus: -12G bBes onunu:
Onuus: -12G C onuuen:

(Sequence Mode).

2,1 I'Tu npu yacToTe auckpetmsauum 8 MNebIb/C
3,5 Ty npu yacToTe anckpeTmsauum 8 Mebib/c

3,1 I'Tu npu yacToTe auckpetusaumm 12 MBbi6/C
5,3 I'Ty npu yactoTe guckpeTusaunm 12 Meoib/C

/2,5, roe f - MaKCMMaJibHas YacToTa

Sa,max

—FSW: ot 105 no 210 mMkc

~FSW: 208 nc (= 1/f__)

X

OnpenenﬂeT MWUHUMaJIbHOE BpeMms4, Heobxoaumoe ans nepeknwn4yeHna Mexxny BblﬁpaHHblMl/I cerMeHTamMum B pexxnMe nocnenoBaTesIbHOCTHU

Onuus FSW He BiMsieT Ha BpeMsl NEPEKIIIOYEHUS B PEXMMe C pa3pelleHnem 14 6uT (onuus 14B).
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Direct out1/direct out2 (npsiMmoi Bbixon 1/ npsimoii BbiXopA, 2)
XapaKTepucTuku

Twn BbIXoAa

C,EI,BVIF Mexnay 06bIYHbIM U MHBEPCHbIM BblXO04aMuU

nOFpeLLIHOCTb caoBura mexxny 06bIYHbIM 1 MHBEPCHbIM
BbIX04aMu

MmnepaHc

YnpaBneHue aMnanTyaon
[Ounana3oH, HecuMMmeTpuuHbIn Bbixon (pexxum DNRZ/NRZ) ¢
PaspeweHune

MorpewHocTb YCTAHOBKM MO NOCTOAHHOMY TOKY,
cmeweHmne = 0 B (pexxum DNRZ/NRZ) ¢

CmeweHne

PaspelueHune ycTaHOBKN CMelLLeHUA

MorpewHoCcTb YCTAHOBKM CMELLEHUS MO NOCTOAHHOMY TOKY

Tun coepguHuTens

OnucaHue

HecumMmeTpuyuHbin ' unu anddepeHumanbHbii, CBA3b N0
NOCTOSIHHOMY TOKY

0 nc (Hom.)

+ 5 nc (tvn.)

50 OM (HoMm.)

MapameTpbl onpeneneHbl gnsa Harpysku 50 OmM
071 350 go 700 MB (pasmax)

30 MKB (HoM.)

+(1,5% + 15 MB) (TX)

O71-20 go + 20 MB, HecMMMeTPUYHBIN BbIXOA, HAarpy3ka
50 Om

60 MKB (HoMm.)
+ 10 MB (TX)

CMeLleHMe B CUHDA3HOM peXxunMe 1 CMeLLeHmne B
anbdepeHLnanbHOM peXKMMe HacTpanBalTCs OTAEbHO

SMA

1. Heucnonb3yemblii BbIXxog 00JIKEH 6biTb HarpyxeH pesuctopom 50 OM, nogknoyeHHo K 3a3emneHuio (GND).
6. [y6netHbiit pexxum (Doublet Mode) He No3BoNsAeT reHepMpPoOBaTb CUrHasbl C MOCTOSHHOM COCTABNSAOWEN.
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Pexxum NRZ/DNRZ
Monoca yactoT (no yposHio -3 ob) 2
Monoca yactoT (no yposHio -5 ab)

FapMoHUu4eckue nckaxenus (7,2 Mewib/c) *°

FapMoHuyeckune nckaxenus (12 Mewib/c) +°

OvHaMnyecknun gmanasoH, cBo6oaHbIN

0T NnapasunTHbIX cocTasnsoumx (SFDR)

B pexuMme c paspeweHvem 14 6ut >°

(33 MCKOYEHMEM FaPMOHMYECKUX UCKaXKEHMNI)

OvHaMnyecknn gmanasoH, cBoO60aHbIN

0T MapasuTHbIX cocTaensawmx (SFDR)

B pexuMe c paspeweHuem 12 6ut “°

(33 MCKOYEHMEM FraPMOHMYECKUX UCKaXKEHMNI)

[BYXTOHaNbHbIE MHTEPMOAYNALMOHHbIE
nckaxkenus (TTIMD) 3

3,0 My (tun.)
5,0y (tvn.)

-72 nBH (tun.), fou= 100 MIy)
-68 pbH (tvn.), f =10 My ... 500 MIy, nsmepeHro ot 0 go 3 Iy

-60 abH (tvn.) , f =500 MIy ... 3000 MI'y, nsmepeHo ot 0 no 3 My

t

=54 pBH (tun.) f | =100 MI'y
=50 pbH (tun.) f, =10 Ml ... 5000 My, nsmepeHo ot 0 go 5 'y

XapaKTepUCTUKM B OCHOBHOM KaHare:

-90 gBH (tun.), fout = 100 My, namepero ot 0 go 2 My,

-80 oBH (Tun.), fout = 10 MIMy...500 MT, nsmepero ot 0 go 500 My,
-76 nBH (tun.), fout = 500 MIMy...1 I'u, namepeHo ot 0 go 1 My

-68 pBH (tun.), fout =1 Mu...2 Iu, nsmepero ot 0 go 2 My,

-62 nbH (tun.), fout = 2 Muy...3 M, nsmepero ot 0 go 3 My

XapaKTepucTUKM B COCEOHEN NOSI0CE YacToT:

-80 oBH (tun.), fout = 10 MMy...500 MTu, nsmepero ot 0 oo 1,5 My
-73 aBH (tun.), fout = 500 Mlu...1 Iy, namepero ot 0 mo 3 My,
-68 gBH (tun.), fout =1 Mu...2 IMu, nsmepero ot 0 go 3 My,

-62 nBH (tun.), fout = 2 Muy...3 M, namepero ot 0 go 3 M

XapaKTepuCTUKM B OCHOBHOM KaHarse:

-90 gbH (tun.), fout = 100 My, namepero ot 0 go 2 My,

-80 gbH (tTun.), fout = 10 MIMy...500 My, namepero ot 0 go 500 MIy,
-78 abH (tun.), fout = 500 MIMy...1 'y, nameperHo ot 0 go 1 My

-73 abH (tun.), fout = 1 Mu...2 My, namepero ot 0 go 2 My

-68 obH (tun.), fout = 2 IMu...3 My, nsmepeHo ot 0 go 3 My

-60 pBH (tun.), fout = 3 Muy...5 Ny, namepeHo ot 0 go 5 My

XapaKTepucTUKK B cOCEAHEN Nosoce 4acToT:

-80 gbH (tun.), fout = 10 MIMy...500 My, namepero ot 0 go 1,5 My
-73 abH (tun.), fout = 500 MIMy...1 Iy, nsmepexo ot 0 go 3 My
-68 obH (tun.), fout = 1 Mu...2 My, namepeHo ot 0 go 5 My

-64 pbH (tun.), fout = 2 IMu...3 My, namepeHo ot 0 go 5 My

-60 gBH (tun.), fout = 3 Muy...5 Ny, namepeHo ot 0 go 5 My

TTIMD =-73 aBH (tun.), f . =4995MM,f . =5005Mry

t2

. 3aBucuMocTb nonockl yactoT (BW) oT Bpemenu HapacTaHus (tr): BW = 0,25/t .

. TakToBbin curHan guckpetusaumm SCLK = 7,2 Mebi6/c, amnnutyna = 700 mMB (pa3max), ay6netHbin pexxum (Doublet Mode), 3a ucknioueHmem

coctasnatowmx f, —2*f f. -3*f

out’ "Sa out”
. TakTtoBbif curHan guckpetmsaunm SCLK = 12 Mebi6/c, amnnntyna = 700 MB (pasmax), ay6netHbin pexxum (Doublet Mode), 3a ucknioueHmem
coctasnatowmx f, —2*f f. -3*f .

MN3MepeHo ¢ ncnonb3oBaHNEM CUMMETPUPYIOLLErO YCTPONCTBA, Takoro kak 5310A komnaHuu Pico Second Pulse Labs, n atTeHoaTopa 10 gb.

. Oy6neTHbiit pexxum (Doublet Mode) He no3BosisieT reHepUpPOBaTh CUFHASbI C MOCTOSIHHOM COCTABSAOWEN.
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3aBucumocTb 3appeKTUBHOro Yucna paspsnos (ENOB) ot yacToThbl

14 6uT; 7,2 'BLIGC 12 6uT; 12 I'BLIGC 14 6uT; 2,5 'BLIGLC

14 12 125
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o Os o
=z 6 =z =z
w w w11

4

4

) 2 10.5

0 0 T T T T T ] 10

0 500 1000 1500 2000 2500 3000 3500 0 1000 2000 3000 4000 5000 6000 0 200 400 600 800 1000 1200
fOut [MIu] fOut [MIu] fOut [MIu]

Ay6neTtHbin pexkxum (Doublet Mode)
XapaKTepucTuku

[Monoca yactoTt

fapMoOHWKKY, Ay6neTHbIN pexxum, 14 6ut’, 8 MBbI6/C

FapMOHWKM, By6neTHbIR pexxum, 12 6uT 2 12 MBbI6/C

OvHaMnyecknn gmanasoH, cBO60AHbIN OT NAaPa3UTHbIX
coctasnsowwx (SFDR), ay6neTHbIn pexxum, 14 6ut ',
8 BbI6/C (32 UCKTHOUEHMEM FaPMOHMYECKUX UCKAXKEH W)

OvHaMnyeckmn gmanasoH, cBO604HbIN OT NapPa3mnTHbIX
cocTasnsiowmnx (SFDR), ay6neTHbI pexxum, 12 6uT 2,
12 MBbI6/C (338 UCKIIOYEHMNEM FraPMOHUYECKUX UCKaXEHWI)

1.
fo,—2"f . f,-3"f

out’ "Sa out”

OnucaHue

CMm. rpadmik AYX (n3mepeHHbin), 8 MM/12 I, HECUMMETPUYHbIN
BbIXO[,

f .= 5400 Mry... 6500 M, n3mepeHo B AnanasoHe ot 5,4 8o 6,5 'y,
B 3TOM AMana3oHe YaCcToT FrapMOHUKM OTCYTCTBYIOT

fout =8100 Ml ... 9900 Mrlu, namepeHo B ananasoHe ot 8,1 go 9,9 ',
B 3TOM Mana30He YacToT FapMOHUKM OTCYTCTBYHOT

—48 oBH (tvn.), f o = 5400 MTy ... 6500 MIy,

"o

M3MEpPeHo B AmanasoHe oT 5,4 1o 6,5 GHz, HECUMMETPUYHBIN BbIXOS

~44 pBH (tun.), f = 8100 Ml ... 9900 MTy,
n3MepeHo B ananasoHe ot 8,1 0o 9,9 MU, HECUMMETPUYHBIN BbIXOL,

TakToBbIN curHan guckpetmsaunm SCLK = 8 Iebib/, amnnutyga = 700 MB (pa3max), pexxum Double NRZ, 3a UCKJIlO4EHVEM COCTABAAIOLLMX

2. TakToBbIi curHan guckpeTtusaumumn SCLK = 12 ebib/k, amnnutyga = 700 MB (pa3max).

AUX, BKNtOYaET cnag XxapaKTepuUCTMKM M0 3aKOHY sin(x)x

YposeHs (ab)

AUX, BKNtOUaeT cnag xapakTepuCTMKM Mo 3aKoHy sin(x)x

YpogeHs (aB)

My
8 BbIGLC
(pexkum NRZ)
8 BbIGL
(pexxum Doublet)
My

12 I'BbIGC
(pexkum NRZ)

12 'ebIGC
(pexxum Doublet)
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Ecnu yctaHoBneHa onunst AMP, ons Ka)kaoro KaHasna [ocTynHbl Mo BbIOOPY ABa BapyMaHTa BbIXOAHbLIX TPAKTOB:
1) BLIXOLHOW TPaKT CO CBSA3bIO MO MOCTOAHHOMY TOKY; 2) BbIXOLHOM TPAKT CO CBA3bI0 MO NepeMeHHOMY TOKY.

b

Amp out1/Amp out2 (Bbixoa ycunutens 1/Bbixoa ycunutens 2)

BbixogHOW TPAKT CO CBA3bIO MO NOCTOSAHHOMY TOKY

XapaKTepucTUKu

Tun Bbixoaa

MMnepaHc

AMmnauTtyna

Pa3pelueHue ycTaHOBKM aMnAnTy bl

MorpewHoCcTb YCTAHOBKM aMNNTYAbl
No NOCTOAHHOMY TOKY

OkHoO Hanpsa>xeHuq
Pa3pemeH|/|e YCTaHOBKU CMeLleHna

MorpewHoCTb YCTaHOBKN CMELLEeHMS
Nno NOCTOSSHHOMY TOKY

OkHO HanpsXeHWs Ha OKOHEYHOW Harpyske

PaspelueHune ycTaHOBKM Hanps»KeHUs Ha
OKOHEYHOW Harpyske

CoBur Mexkay 06bIYHbIM Y MHBEPCHbLIM BbIXO4AMMU

[MorpewHocTb cABMUIra MeXay 00bIYHbIM U
WHBEPCHbIM BbIXO4aMU

BpeMms HapacTaHusi/cnaga (ot 20 go 80%)
OxutTep (pasmax)
Bbibpoc Ha ppoHTe

Tun coepguHuTens

OnucaHue

HecumMeTpuuHbin ' unu anddepeHumanbHblii,
CBSA3b N0 NOCTOSAHHOMY TOKY

50 OM (HoMm.)

01500 MB o 1,0 B (pasmax), HECUMMETPUYHbIN BbIXOS,
Harpy3ka 50 OM (B03MOXKHO nporpaMMmpoBaHme BHK3 4o 150 MB)

300 MKB (Hom.)
+(2,5% + 10 MB) (HoMm.) 2

071-1,0 o + 3,3 B 3, HecMMMeTpUYUHbIN BbiXxog, Harpy3ka 50 OM
600 MKB (HoM.)

+2,5% + 10 MB (tun.) = 4% ot amnautyasl (tun.) *

Ot-1,5m0+35B°?
300 MKB (HoMm.)

0 nc (Hom.)

+ 5 nc (tvn.)

<60 nc (tun.)®
15 nc (tun.)
5% (tun.) ¢
SMA

Heuncnonb3yeMbli BbIXOL [0MXKEH BbITb HarpyxeH peanctopom 50 OM, NOAKAOYEHHBIM K HAaMPSAXKEHMI0 OKOHEYHOW Harpy3Ku.
Hanps»keHune Ha okoHeuHoM Harpy3ske = 0 B; HacTpauBaeTcs npu TeMnepaType okpy»KatoLwen cpeabl 23 °C, aMnnuTyaa ymeHbluaeTcs
Ha 2 MB/°C (Tun.) gns TemnepaTypbl OKpy»KatoLwwein cpeabl Boiwe 23 °C, aMnautyaa yeenuyusaetcs Ha 5 MB/°C (tun.) gns Temnepatypbl

oKpyxatowen cpefbl HUxe 23 °C3,

OKHO HanpsXXeHUs Ha OKOHEYHOW Harpyske: cMelweHue = 1 B.

HanpseHve okoHeuyHoM Harpy3ku = 0 B.
MocnepnosaTtensHocTs PRBS 2" -1, f
auckpeTtusauuu, pexxum NRZ.

naskoBas guarpamma c amnautypoun 1000 MB n cMeweHnem 0 B

=12 'BbI6/c, CKOpOCTb Nepepaumn AaHHbix = 3 MBbIG/C, 3aNyCK NO BbIXOAY TAKTOBOro CUrHana
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BbixogHomn TPAKT CO CBSAA3bIO N0 NepeMeHHOMY TOKY

XapaKTepucTuku

Tun BbiIxoga

MmMnepaHc
Amnnutyna

PaspelweHne ycTaHOBKM
aMnAnTyabl

MorpewHoCcTb YCTAaHOBKMU
aMnnuTyabl

Monoca vacTor (no yposHto -3 ob)

rapMOHVI‘-IECKVIe NCKaXKeHns 2

[apMOHMYeCKMe NCKaXKeHns 3

OnucaHue

HecuMMeTpUUHbIN, CBSAA3b MO NepeMeHHOMY TOKY
0603HayYeHNs Ha NepefHen NaHenu:
AMP OUT1 - pna kaHana 1, AMP OUT2 - onsa kaHana 2

50 Om (HoMm.)
07200 MB o 2,0 B (pasmax) ', HeCUMMeTPUYHbIN BbiXoA, Harpyska 50 Om

0,25 ab (Hom.)

+0,5a6" (tun.)

0150 My o 5 My, (tun.)

<=39 aBH (tun.), f_ =375 MI, usmepeHo s ananasoue ot 0 go 3 'y

t

< =37 obH (tun.), f o= 100 MTy ... 3000 MTy, namepeHo B gnanasoHe ot 100 My oo 3 My,

"o
<=39 abH (tun.), f_ =375 Mlu, nsmepeHo & ananasore ot 0 go 5 'y

"o

<-37 gbH (Tun.), fDut =100 Ml ... 5000 MTly, nsmepexo B gnanasone ot 0 go 5 My,

LOunHaMuueckuin gnanasoH, cBO60AHLIN OT Napa3nTHbIX cocTasnsowmx (SFDR), B pexxume ¢ paspeweHnem 14 6ut ?
(33 UCKNOYEHMEM FAPMOHUYECKUX UCKaXKeHUN) °

<-60 gBbH (Tun.), f =100 My ... 2000 Mru, usmepero 8 guanasowe ot 100 go 3000 MTy

t

<=56 pbH (tun.), f,  =2000 Mry ... 3000 Mrw, nsmepeHo & ananasoxe ot 100 ao 3000 My

OvHaMuueckunit onanasoH, cBo60AHbIM OT NapasuTHbIX cocTasnsowmnx (SFDR), B pexxume ¢ paspelweHvem 12 6ut 3
(3@ UCKNOUEHMEM FrapMOHUYECKUX UCKAXKEHUIA)

HepasHoMepHocTb AUX *

[ByXxTOHanNbHblE
WHTEPMOAYSISILMOHHbIE
nckaxkeHus (TTIMD) ?
Tvn coeguHuTens

1. CuHycoupanbHbii curHan 500 My,

coctagnawowunx fo -2 f

coctasnaowmx fo - 2% f.

<-60 gbH (Tun.), fout =100 Ml ... 2000 Mry, nsmepeHo B gnanasoHe o1 100 go 5000 MIy

<-56 gbH (tun.), f . = 2000 My ... 3000 MTu, namepeHo B ananasore ot 100 go 5000 My

' o

<-50 aBH (tun.), f,  =3000 Mry ... 5000 Mrw, nsmepeHo & ananasore ot 100 ao 5000 My

' ol
OT100MIy o 1 My (tun.): ot + 1,5 10 -0,5 g6
OT 100 MIy go 4 My (tun.): +/- 0,1 gB, c KanM6pPOBKO/BBOAOM MPeablCKaXKeHUN

OT1m04 My (tun.): ot-2 go + 3 ob

TTIMD = -46 aBH (tun.), f_ = 999.5 Mr, f_, = 1000,5 My

SMA

TakToBbIN curHan guckpetusaumm SCLK = 7,2 Mebi6/c, amnautyna = 1 B (pa3max), pexum 14 6uTt, pexxum Double NRZ, 3a ucknoyeHunem
-3 .

out
TakToBbIN curHan guckpetusaumm SCLK = 12 MBbi6/c, amnnutyna = 1 B (pasmax), pexum 12 6ut, pexxum Double NRZ, 3a ucknioueHmem
-3 .

out

u
4. TakToBbli curHan guckpetusaumm SCLK = 12 Mebi6/c, amnauTtyna = 1 B (pasmax); HOpMMpOBaHa OTHOCMTENbHO 3HaYeHus Ha YyacToTe 100 MIy;
pexuM 12 6UT, BK/ItOYAET KOMMEHCALMIO CNaAa XapakTepUCTUKM Mo 3aKOHY sin(x)/x).

3HauveHus SFDR ons pexuma MHTepnonauumn aBnsTCA TAKUMU XKe, Kak U ansa 3HavyeHusa SFDR gnsa pexuma c paspeweHueM 14 6uT.

Ons nonyyeHus 6onee nogpo6HON MHPOPMALMM O TEXHUYECKUX XapaKTEPUCTMKAX, MOXKANyNCcTa, 06paTUTECh K pa3aeny TeXHUYECKMX
XapaKTepucTuK undpoBoro npeobpa3oBaHmMs C NOBbLILEHNEM Y4aCTOThI.
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Bbixoabl MapKkepoB
XapaKTepucTuku

Yucno mapkepos

Tun Bbixoga

OnucaHume

[Ba Mapkepa Ha KaHan:

Mapkep BbiGopku (Sample Marker)
Mapkep cuHxpoHusauuu (Sync Marker)

Mapkep BbIGOPKU: HECUMMETPUYHbIN
MapKkep CMHXPOHU3AUUW: HECUMMETPUYHbIN

Bbixoabl SYNC MRK OUT1/SYNC MRK OUT2 (Bbixoa MapKepa cMHXpOHM3auunl/Bbixoa MapKepa CUHXPOHU3aUMu2)

BbixogHOM nMnenaHc

PaspelueHue no epeMeHn’

YpoBeHb
OKHO HanpsKeHUs
AMmnnuTtyna
PaspeweHne
MorpewHocTb
BpeMs HapacTaHus/cnaga (o1 20% no 80%)

WupwuHa (nmTtenbHocTb) !

Tun coeguHuTens

50 OM (HoM.)

N TaKTOB CMrHana gMcKpeTM3aumm
(N = 64 B pexxuMe c pa3spelueHunem 12 6uT;
N = 48 B pexuMe c paspeweHunem 14 6uT)

01-05p00208B

01200 mMB go 2,0 B (pa3zmax)
10 MB

+(10% + 25 mB) (Tun.)

150 nc (Hom.)

N TaKTOB curHana oUCKpeTU3aLuu:
(N = 64 B pexxuMe c paspelueHuem 12 6uT;
N = 48 B pexuMe c paspeweHunemM 14 6uT)

SMA

Bbixoabl SAMPLE MRK OUT1/SAMPLE MRK OUT2 (ebixon MapKkepa Bbi6opkul/Bbixon MapKepa BbiIGopKu2)

PaspeleHune no epeMeHn’
YpoBeHb
OKHO Hanps>KeHus
AMnauTtyna
PaspeweHne
MorpewHocTb
Bpems HapacTaHus/cnaga (o1 20% no 80%)

npuHa (nnTenbHocTb)

CnyyanHbIn oXuUtTep

Tun coeguHuTens

1 TaKT curHana OUCKpeTunsauunn

0T-05p02,08B

01200 mMB go 2,0 B (pazmax)
10 MB

+(10% + 25 mB) (Tun.)

150 nc (Hom.)

49 TaKTOB CUrHaNa AUCKpeTU3auum
(pexuM c paspelueHunem 12 6uT)
40 TaKTOB CMrHasia AUCKPEeTM3aumm
(pexuM c paspelueHmem 14 6uT)

5 nc CK3 (tun.)

SMA

1. Ecnmu UHTEepnonauua BKNYeHa, CM. XapakKTepucTuku l_l,VIq)pOBOFO I'IpeOﬁpa3OBaHVlﬂ C NoBbIWEeHUEeM 4acToThbl.
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Ha nepenHen naHenun nmeeTcsa BXog 3anycka/cTpobupoBaHua n cobbiTvs, NpegHa3HavyeHHbIN A1 060Mx KaHanoB. ATOT BXOS,
ncnonb3yeTcsa ANsA 3anycKa nocsieLoBaTelbHOCTY UMK CLLeHapus

Bxoabl TRIGGER IN n EVENT IN (Bxoa 3anycka/cTpo6upoBaHus u Bxoa co6biTus)
XapaKTepucTuKku OnucaHume

[Ovana3oH BXOQHOro CUTrHana Or-5p00+45B

MoporoBbIN ypoBEHb

Ownana3oH Or-5p00+45B

PazpeweHune 100 MmB

YyBCTBUTENBHOCTb 200 mB
MonapHocTb MonoxutenbHasa unum oTpuuaTensHas (no BoiGopy)
06beKT BO34encTBua Kanan 1, kaHan 2 unu o6a (no eei6opy)
BxonHon nmnepaHc 1 KOM nnmn 50 OM (HOM.), CBA3b MO MOCTOSAHHOMY TOKY

MakcuManbHas yacToTa 3anycCKa

PexxuM c paspewenunem 12 6ut Bbixo4Has YacToTa TaKTOBOro CMrHana guckpetTusauum,
nenéHHasa Ha 320

PexxuM c paspeweHnem 14 6ut Bbixo4Has yacToTa TaKTOBOro CUrHana guckpetTusauum,
nenéHHas Ha 240

MuHUManbHas ONNTEeNIbHOCTb UMNyNbCa

Bxopn 3anycka/cTpo6uposaHus (TRIGGER IN) 1,1 * nepnop TaKTOBOr0 CMIrHaNa CUHXPOHM3aLnmn
HEe CUHXPOHWU3UPOBAH C BbIXOLOM TAaKTOBOI0O CUTHana
cuHxpoHusaumm (SYNC CLK OUT)

Bxopn 3anycka/cTpo6uposaHus (TRIGGER IN) CM. 3Ha4YeHWs BPEMEHWN YCTAHOBNEHUS U yOEPXKaHUS
CUHXPOHU3MPOBAH C BbIXOAOM TaKTOBOI0 CUrHana BO BPEMEHHbIX XapaKTEPUCTUKAX
cuHxpoHusaumm (SYNC CLK OUT)

Tun coeanHutena SMA
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Ha nepegHelt naHenun nmeeTcst BXo4, AMHAMUYECKOro ynpaBieHUs nociefoBaTeslbHOCTbIO, MpeAHa3HauYeHHbIN ans 06omx
kaHanos. [onb30BaTeNlb MOXKET ONpefeuTb OAMH U3 YeTbIPEX BAPMAHTOB BJIMSHMS 3TOr0 BXOAA: BXOL AUHAMUYECKOTO
yrnpaBfieHWs Nocyief0BaTeNIbHOCTbIO He BAUSET HY Ha OLMH U3 KaHamoB, BIMSET TOJIbKO Ha KaHan 1, BAUSIET TONIbKO Ha
KaHan 2, BnuseT Ha o6a kaHana. MoapobHoe onncaHne BXoAa AMHAMUYECKOr0 yNpaBJieHUs NnociefoBaTeslbHOCTbIO, BKOYas
BPEMEHHYI0 gMarpaMMmy 1 HazHauyeHVe KOHTAKTOB COeAUHUTENS NpUBeAeHbl B pyKoBoACTBe No akcnayaTauumn M8190A
(M8190A User'’s Guide).

Bxoa AMHaMuuyeckoro ynpaBJjieHUsA nocsiefoBaTesZIbHOCTbIO

XapaKTepucTuKku

BXO,U,HbIe CUrHanbl

Pa3psiHOCTb BHYTPEeHHEeN WHHbI faHHbIX

CurHan Data_Select

Yucno apgpecyeMbiX CETMEHTOB UK
nocsienoBaTesibHOCTEN

CKkopocTb Nnepepayn gaHHbIX

BpeMs ycTaHOBNEHUS faHHbIX

BpeMmsa yoeprkaHusa AaHHbIX

MuHuManbHas 3 3agepxka *

PexxuMm c paspeweHuneM 12 6ut

PexxuM c paspeweHnem 14 6ut
Pexxum nHtepnonauum
[unanasoH BXOAHOro CMrHana

Hun3kum yposeHb

Bbicokuin ypoBeHb

MmnepaHc

CoeouHuntens

OnucaHue
Data[0..12]_In + Data_Select + Load '

19 61T, MyNbTUNNIEKCUPOBAHHASA, UCNOMb3YHOLLAsA CUTHAJ CeSIeKLUN
naHHbIx Data_Select

Ecnu curnan Data_Select = Huskun, To Data[0..12] = Data[0..12]_In
Ecnu curnan Data_Select = Beicokuit, To Data[13..18] = Data[0..5]_In

2'%=524288

Ot0po 1My

3,0 Hc (oT ycTaHoBREHUs cTabunbHbIMU BXOAHbIX curHanos Data[0..12]_In,
“Data_Select” no nonoxutenbHoro nepenana curHana “Load”)

0,0 Hc (oT nonoxuTtensHoro nepenana curHana “Load” oo coxpaHeHus
cTabunbHbIMKU BXoAHbIX curHanos Data[0..12]_In, “Data_Select”)

3apep)KKa OT BXoAa AMHAMUYECKOro ynpasJfieHns NocfefoBaTeslbHOCTbIo
o npsaMoro eBbixoga (Direct out)

27520 uMKJI0B TaKTOBOrO CUrHasa guckpetTmsaumum (M3m.)

20640 uMKNOB TAaKTOBOrO CMrHaNa AMCKpeTusaunm (msm.)

Ot0po+0,7B
OT+1,6 no +3,6 B

BHyTpeHHUM cornacywwmm pesnctop 1 KOM, NOOKTIOYEHHbIN K
3a3emsieHnto (GND)

20-KOHTaAKTHbIN COeaUHUTENb ANS IeHTOYHOro kKabensa Tuna mini D ribbon
(MDR) 2, pnsa 3aka3a kabens cnenyet ykasaTb onuuio 815

CocTtosHus wuHbl Datal0...12]'_In n curHana “Data_Select” 3anoMuHaoTcs no nosioxuTebHOMy nepenaay curHana “Load”.

KopoBsbin Homep nsrotosutens: N10220-52B2PC. N3roToBuTenb: Komnauus 3M.

MoCKONbKY TEKYLLMNIt CErMeHT (MM NoCNef0BaTeNbHOCTb, MU CLEHapUit) BCEraa CMOHSATCA A0 KoHLa, 0611as 3afepiKKa onpegensercs
NPOAOIKUTENBHOCTLIO UCMOJIHEHUS CerMeHTa (MK NocnefoBaTeNbHOCTH, UK CLEeHapus).

Ecnv uHTepnonaumsa BkAYEHa, CM. XapaKTepPUCTUKN LMdpoBoro npeobpa3oBaHUs C NOBbILEHWEM YACTOThI.
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M8190A moxkeT paboTaTb B CUHXPOHHOM MJIN ACUHXPOHHOM pexXMMax. CUHXPOHHbIV peXXUM JosXKeH ObiTb BbiOpaH ana
OOCTUMXKEHUS MUHUMarbHOW HeonpeaenéHHoCcTU BpeMeHu 3aaepxku mexay BxogoM TRIGGER IN, EVENT IN nnn DYNAMIC
CONTROL IN n Bbixogom DIRECT OUT nnu MARKER OUT. B cuuxpoHHoM pexxume Bxogbl TRIGGER IN, EVENT IN nnu DYNAMIC
CONTROL IN gosmxHbl 6bITb CUHXPOHHbLIMM MO OTHOLUEHMIO K BbIXOA4Y TAaKTOBOro cUrHana cuHxpormsaumm (SYNC CLK OUT).

BpeMeHHble XapaKTepUucTUKu

XapaKTepucTuku OnucaHue
Bpems ycTaHoBneHus

OT Bxona 3anycka/ctpobuposaHus (TRIGGER IN) 10,5 He (tun.)
L0 MOJNIOXKUTESIbHOMO Nepenaga TakToBoro
curHana cuHxpoHusauum (SYNC CLK OUT)

Ot Bxoga cobbitnsa (EVENT IN) 40 nofoXKutenbHoro 10,5 Hc (Tun.)
nepenaga TaKTOBOMO CUFHaNa CUHXPOHM3aUnm
(SYNC CLK OUT)

BpeMs yaepxaHus

OT MONOXWUTESBHOrO Nepenaga BbIX0L4a TAKTOBOrO -7,5 Hc (tun.)
curHana cuHxponmsauum (SYNC CLK OUT) mo
BxoAaa 3anycka/ctpo6buposaHus (TRIGGER IN)

OT nonoXxuTenbHoro nepenaga Bbixoaa -7,5 Hc (tun.)
TaKTOBOr0 CUrHana CUHXPOHU3ALUM
(SYNC CLK OUT) po Bxofa co6bitusa (EVENT IN)

3afdepiKKa B pexume c paspelieHmem 12 6ut

OT1 Bxona 3anycka (TRIGGER IN)/co6bitusa (EVENT IN) 10240 UMKIOB BHELIHEro TaKTOBOMO CUrHaMa ANCKPETM3aunmn +
no npsimoro Bbixoaa (DIRECT OUT)/sbixopa ycunutens 0,5 uMkna BHYTPEHHEro TakTOBOro CMrHasna auckpetusaumm ' (Hom.)
noctosiHHoro/nepemexHoro Toka (AMP OUT)

Ot BbIX0Aa Mapkepa cuHxpoHusaummn (SYNC MRK QUT) 0,5 umk/ia BHyTpeHHEero TakToBoro CMrHana AMckpetusauum ' -

no npsamoro seixona (DIRECT OUT)/sbixona ycunutena 4,9 He (HoM.) (4acToTa anckpeTusaumu fSa >= 6,4 BbI6/c)

noctosiHHoro/nepemeHHoro Toka (AMP OUT) 0,5 UMKNa BHYTPEHHEr0 TAaKTOBOMO CMrHaNa AucKpetTusaumm ' -
8,0 Hc (HoM.) (wacToTa guckpetusauum fSa < 6,4 MBLIG/C)

3apepiKKa B pexxume ¢ paspeweHuem 14 6ut

Ot Bxopa 3anycka (TRIGGER IN)/co6biTus (EVENT IN) 7680 UMKIOB BHELLHEr0 TaKTOBOr0 CUrHaNna AUCKpeTM3aumnm +
no npamoro Bbixoga (DIRECT OUT)/Bbixoaa ycunurens 0,5 UMKNa BHYTPEHHEro TaKTOBOro CUrHana auckpeTusaumm ' (Hom.)
nocTosiHHoro/nepemeHHoro Toka (AMP OUT)

O7 BbiIxoga Mapkepa cuHxpoHusauuu (SYNC MRK OUT) 0,5 umMkfia BHyTpPEeHHEro TaKTOBOro CUrHana guckpeTnsaumm ' -

no npsamoro sbixona (DIRECT OUT)/sbixoga ycunutens 4,9 He (Hom.) (4acToTta anckpeTtusaumu fSa >= 4,8 BbI6/c)

noctossHHoro/nepemexHHoro Toka (AMP OUT) 0,5 UMKIa BHYTPEHHEr0 TaKTOBOr0 CUrHana AucKpeTnsaumm ' -
8,0 Hc (HoM.) (acToTa guckpetusauum fSa < 4,8 MBbIG/C)

OT BbIXOAa MapKepa BbIGOPKYM [0 NPSAMOro BbiXoAa 0,5 UMK Ia BHYTPEHHEro TaKTOBOr0 CUrHana AMCKpeTnsaumum ' -
(DIRECT OUT)/BbIx0Aa ycunuTesna nocTossHHoOro/ 1,3 HC (HOM.)
nepemeHHoro Toka (AMP OUT)

1. Yncno UMKIOB BHYTPEHHEro TaKTOBOMo CUrHana AucKkpeTusaumu. 4ns onpeneneHns TepMUHa “41C0 LMKII0B BHYTPEHHEr0 TAKTOBOI0
CUrHana guckpetTusaumn” obpawianTecb K TEXHUYECKMM XapaKTepPUCTMKAM BbIXOL0B TAKTOBbIX CUTHANOB AUCKPeTM3aLum.

Heonpepnené&HHOCTb BpeMEHU 3aAePXKKU

ACUHXPOHHbBIV peXuM

64 UMKNa BHELWHEro TAKTOBOro CMrHana AMCKpeTnsaumum
B pexxume c paspeweHuem 12 6ut

48 UMKIOB BHELIHEro TaKTOBOr0 CUrHasa AUCKpeTM3aunm
B peXuMe c paspelieHuneM 14 6ut

ACVHXPOHHBIN pexnm 10 nc (tun.) ?

2. TorpelHoCTb 3afePXKK1 B CUHXPOHHOM peXxiMe paboThl paBHa pa3Maxy AXKMUTTepa MeX/y BbIXOAO0M TaKTOBOr0 CUrHana CMHXPOHM3aL UK
(Sync Clk Out) n npsimbiM Bbixogom (DIRECT OUT).

MpuMeyaHne: BpeMeHHbIe XapaKTePUCTUKN LMdPOBOro npeobpa3oBaHmIo C MOBLILIEHNEM YaCTOThbl NPUBEAEHbl B pa3aesie, NOCBAWEHHOM

umdposoMy Npeobpa3oBaHMIO C NOBbILIEHNEM YACTOThI.
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Perynupyemas 3agepxka

D.J'Iﬂ TOro YTO6bI KOMNeHCunpoBaTb, Hanpumep, pasHnuly B OJiHe BHELWHUX kabenen, a Takxe I'IepBOHa‘-IaJ'IbeIVI coBur mMexxkay
KaHanaMmu, curHanbl kKadHana 1 u kaHana 2 MOryT ObITb HE33aBUCUMO 3aAepxaHbl C 0O4eHb BbICOKMM BPEMEHHbIM pa3pelleHneM.

Ecnu perynupyeMas 3ageprkka KaHana 1 yctaHoeneHa pasHow 10 nic, aTo uMeeT cregytowmnin apodekT:

— CurHansl Ha npsiMoM Bbixoge KaHana 1 (DIRECT OUT 1) (unu ebixoge ycunutens kaHana 1 (AMP OUT 1), ecnv oH BbiGpaH) u
BbixoAe Mapkepa Bbi6opku kaHana 1 (SAMPLE MRK OUT 1) 3apepxwBatotcsi Ha 10 Nc OTHOCUTENbHO CIEAYIOLLMX CUMHAMO0B:
BbIXOAa TAaKTOBOrO CMrHana amckpetusauumn (SAMPLE CLK OUT), Bbixoga MapKepa cuHXxpoHu3aummn kanana 1 (SYNC MRK
OUT 1), Bbixoaa MapKepa CUHXpoHM3aumm KaHana 2 (SYNC MRK OUT 2), npsimoro Bbixogaa kaHana 2 (DIRECT OUT 2) (unu
BbixoAa ycunutens kaHana 2 (AMP OUT 2), ecniv oH BbiGpaH), Bxoaa 3anycka/cTpobuposaHus (TRIGGER IN), Bxoga cobbitus
(EVENT IN).

lprvMeYaHue: U3MeHeHVe peryvpyemMon 3aflepXKy OJHOro KaHana BCceraa BAUSIeT Ha 3a4epXKKy CUrHanoB aHanoroBoro
Bbixoga M Mapkepa BbIGOpKM 3TOro KaHana.

Perynvupyemas 3apep»Ka COCTOUT U3 OBYX 3/IEMEHTOB 3a[EPXKKMU:

1. ToyHas 3apepxKKa
2. pybas 3apeprkKa

Perynupyemas 3aepyKa npeacraBniser cob6oi CyMMy TOYHOW 3aAep>KKW 1 rpy6oi 3aaeps>kku. Ecnv Tpebyetcs ycTpaHuTb
CABUI MeXAy KaHanoM 1 1 KaHanoM 2, ycTaHOBWTE Ha NMepBOM Luare onTMMasbHoe 3HadeHne ans rpy6oin 3agepxku. Ha
BTOPOM LUAre UCMO/b3YMTe TOUYHYIO 3aAEPXKKY AJ1 OKOHYATesIbHOWM HAaCTPOMKM 060MX KaHamos.

PerynupyeMas 3apepxka
XapaKTepucTuku OnucaHue
Perynupyemas 3apepixka ToyHasa 3apeprKa + rpybas 3apepxkKa

[nanasoH perynmpyemMon 3afepxKu

f.,26,25TBbI6/C 0t 0 nc go 10,030 He
2,5TBbIb/c = f, < 6,25 BBI6/C 0t 0 nc go 10,060 HC
fo < 2,5 BbIB/C 0710 nc o 10,150 He

TouHas 3apepiKKa
ToyHas HaCTpOI?IKa HaCTpanBaeTCA He3aBUCUMO ONA KaHalla 1 n kaHana 2

[vnanasoH 3apepxKm

f.,26,25TBbIb/C 0710 po 30 nc

2,5 MBbIb/c = f . < 6,25 BHIG/C 0710 p0 60 nc

f., <25 BbIB/C 0710 po 150 nc
PaspelwweHune 3apepxKku 50 ¢c
MorpewHocTb

f., 26,25 BrIG/C +10 nc (tun.)

2,5TBbIb/c < f < 6,25 BBIG/C + 20 nc (tun.)

f., <25MBLI6/C +20 nc (tun.)

1. Yucno uMKNOB BHYTPEHHEro TaKTOBOro curHana. [ns onpefeneHns TepMuHa “4Mcio LMKIJI0B BHYTPEHHEro TaKToBOro curHana” obpawantech
K TEXHUYECKUM XapaKTepucTukam eoixoga SAMPLE CLK OUT.
MpuMeyaHne oNa 3a4epXKKU B PEXMME MHTEPMONALUN: CM. TEXHUYECKUE XapaKTEPUCTUKM UndpoBOro Nnpeobpa3oBaHMs C MOBbILLIEHUEM YACTOThI.
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Fpy6as 3apep)kka

XapakTepucTukmu OnucaHue

[py6as HacTpolka HacTpanBaeTca He3aBUCUMMO And kaHana 1 u kaHana 2
[lnanasoH 3agepxKku 010 nc go 10 Hc, perynupyemas

PaspelweHnune 3apepxKku

f.,26,25TBbIb/cC 10 nc
2,5 MBbIb/c = f . < 6,25 BLIG/C 20 nc
f., <25 BbIB/C 50 nc
MorpewHocTb
f., 26,25 BrIG/C +20 nc (tun.)
2,5TBbIb/c < f < 6,25 BBIG/C + 20 nc (tun.)
f. <25 TBrI6/C +50 nc (tun.)

Ecnu perynupyemast 3apeprkka yctaHoBsieHa paBHon 0 nc, KaHanbl paboTalT B CBA3aHHOM peXxume, 1 ans
060MX KaHaNoB BbIOMpPAOTCSA OANHAKOBbIE TPAKThLI YCUNUTENIEN, @ NepPBOHAYaibHbIN CABUI MeXay KaHanoM 1 1
KaHanom 2 paseH 0 nc.

MepBoHauanbHbIN CABUT MeXAY KaHanoM 1 n KaHanom 2
Cosur' 0 ric (Hom.)

MorpewHocTb + 20 nc (tun.)

1. CesizaHHOCTb KaHasnos BkoueHa (Coupling = On), ons Kanana 1 v kaHana 2 BbIGpaHbl 04MHAKOBbIE TPAKThI yCUAUTENEN.
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Bbixoa onopHoro TaktoBoro curdana (REF CLK OUT)

XapaKTepucTuku
NcTouHuK

YacTtoTa
HecTabunbHocTb

CrapeHue
McTouHunk
YacToTa
Amnnutyna
MMnepaHc McTouHUKA

CoepguHuTtenb

OnucaHue
CurHan BHyTpeHHeln ob6beanHuTensHom nnatol 100 My,

100 My
+20 x 107 (cM. 6poLuropy ¢ TexHnyeckumu xapaktepuctmkamm M9502A/M9505A)

+1 x 10°3arog

BHewHun curHan, nogasaemsit Ha Bxoa REF CLK IN
100 My

1 B (pa3max) (HoM.) Ha Harpy3ke 50 OM

50 OM (HOM.), CBA3b N0 NepeMeHHOMY TOKY

SMA

Bxop onopHoro Taktosoro curdana (REF CLK IN)

[nanasoH 4acToT BXOAHOI0O CUrHaNa
Monoca cMHxpoHM3aummn
PaspeleHune no yactote

YpoBeHb BXOOQHOM0O CUrHanNa
MmnepaHc

CoeouHnTens

0T 1 po 200 Mly, Bbibupaemas c warom 1 MIy
+35x 10°¢ (tun.)

1 My,

07100 MB o 2 B (pasmax)

50 OM (HOM.), CBA3b N0 NEepeMeHHOMY TOKY

SMA

BbixoA TaKTOBOro curHana cuHxpouusaumnmn (SYNC CLK OUT)

YacToTa

PexuM c paspewweHunem 14 6ut

Pexxum c paspewennem 12 6ut

PexxuM nntepnonauum

AMNAUTYQa BbIXOAHOMO CUrHana
MmnepaHc

CoeouHunTens

YacToTa TaKTOBOro CUTrHana oUCKpeTusaumu, oeneHHas Ha 48
(MCTOYHMK TAaKTOBOrO CUrHana QUCKpeTU3aLumm - Bcerga KaHan 1)

YacToTa TaKTOBOro CUrHana oUCKpeTusaumn, oeneHHas Ha 64
(MCTOYHMK TaKTOBOrO CUrHana AUCKpeTU3aLumm - Bcerna KaHan 1)

YacToTa TaKTOBOro curHana guckpeTusauuu, genéxHas Ha (24 x koadpduumeHT
NHTEepPnonauunm)

1,0 B (pa3max) (HoM.) Ha Harpy3ke 50 Om
50 OM (HOM.), CBA3b N0 NEepPEMEHHOMY TOKY

SMA
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TakToBbIN CUrHaN AUCKpeTU3auumu
B kauecTBe TaKTOBOro cMrHana AMCKPeTM3aLmMm MOXKHO BbIGpaTb 0AMH U3 ABYX UCTOYHMKOB!
— BHyTpeHHUI cuHTE3aTOp

— Bxog SAMPLE CLK IN (Bxoa TaKToBOro cuMrHana AMCKpeTm3aumm)

[ByxkaHanbHblii npubop (onumsa 002) npegoctasnseT rmbKMe BO3MOXKHOCTM M0 HE3aBUCMMOMY BbIGOPY MCTOYHMKOB TAKTOBOMO
CUrHana guMckpeTusaumu gnsa kaHana 1 u kaHana 2. Ecnm onsa atnx kaHanos BbiGpaHbl pa3Hbie UCTOYHMKK, 06a KaHana
paboTatoT NOSTHOCTHI0 HE3aBUCUMO B TOM, YTO KacaeTcs YacToTbl AUCKPETU3ALUN U CO3LaHMS MOC/ief0BaTeNIbHOCTEN.

XapaKTepUCTMKM TAaKTOBOro CUrHaNa AUCKPEeTM3aLmMm NpU CNOJSIb30BaHMM BHYTPEHHEro CMHTe3aTopa

XapaKTepucTukmn OnucaHue

OnanasoH yacToT 0T 125 Ml oo 12 My,

MorpewHocTb +20x 10°¢

PaspeweHune no yactoTe 15 paspsipos, HanpuMep, 10 Mkly Ha yacToTe 1 Ty

Da30BbIi WYM ' f. =1TTu:<-110 aBH/lu (Tun.) npn oTcTpoiike 10 kM, f_ =125 Ml 2
f., =8 TTu: <-105 nbu/Ty (Tvn.) npu otcTpoiike 10 kM, f.=10 Muy?
fo, =12 TTu: <105 pbH/u (Tvn.) npn oTcTpoiike 10 kMu, f =15 Ty

Bxoa TaKTOBOro cMrHana gucKpeTusauum
[Ovana3soH yacTtoT'’ Ot1p0120Ty
Ovana3oH BxogHbix ypoBHen mowHoctn  OT+0 go +7 obm

MakcuManbHO [onNyCTUMbIA YPOBEHb +8 nbm
(ypoBeHb noBpekaeHUs)

BxonHow nMmnegaHc 50 OM (HOM.), CBA3b N0 NEePEMEHHOMY TOKY

Tun coeguHuTens SMA

1. CwurHan Ha Bbixoge SAMPLE CLK OUT (Bbixo4 TakTOBOro cMrHana AuCcKpeTn3aumnmn) noayyeH 3 BHyTPeHHero TakToBOro curHana
aucKpeTusaumnm fSa - ana fSa,i B AnanasoHe ot 500 MBbI6/c go 1 MBbI6/C YacToTa curHana Ha Beixoge SAMPLE CLK OUT paBHa 2 x fsu Ona fSa,w
B amnanasoHe oT 250 no 500 MBbI6/c yacToTa curHana Ha Beixoge SAMPLE CLK OUT paBHa 4 x fSa“. Ona fSa‘l B AmanasoHe ot 125 go 250 Mebi6/c
yacToTa curHana Ha Beixoge SAMPLE CLK OUT paBHa 8 x fSa‘i.

2. W3MmepeHo Ha “Bbixo4e AaHHbIX".
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®a3oBbi WYM

3Tn rpadukm oTo6parkaloT ¢pa3oBbiii LWYM NPU UCMOJIb30BAHNUU HAaCTPOMKM 3a[ePXKKHU

[paduk dasoBoro wyma, BHYTPEHHUIN TAKTOBbIN CUIHAN
ouckpeTtusauunm 7,2 Ieblb/c, n3MepeHo Ha NpsMoM
BbIXOZE C MOMOLLbI CUMMETPUPYHLLENO YCTPOMCTBA

[paduk dasoBoro wyma, BHELWHUI TAKTOBbIN CUTHaN
anckpeTtusaumm 7,2 Mebib/c, UI3MEpPEHO Ha NPsSIMOM
BbIX04€ C MOMOLLbI CUMMETPUPYIOLLErO YCTPOMUCTBA

padumk dbaszoBoro wyma, BHyTPEHHU TAaKTOBbIN CUTHAN
onckpeTtusaumm 12 Mebib/c, U3MepPeHOo Ha NpSMOM
BbIXOZE C MOMOLLbI CUMMETPUPYHOLLEFO YCTPONCTBA

paduk dasoBoro wyma, BHELWHNI TAKTOBbIN CUrHaN
auckpeTtusauum 12 Bbib/c, UI3MEPEHO Ha NPSIMOM
BbIXOZE C MOMOLLbI CUMMETPUPYHLLEFO YCTPOMCTBA

®a30BbiN WyM (ABH/TL) ®azoBbIn WyM (ABH/TL) ®azoBbin WyM (ABH/TL)

®a30Bbin WyM (ABH/TL)

YacToTa otcTpoitkn (M)

Yactora otcTponku (')

YacTtoTa otcTponkm (M)

YacToTa otcTpoitku (M)
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3TN rpadpukm otobparkatoT ¢pa3oBbiil WYM 6€3 UCNOSIb30BAHUA HAaCTPOMKU 3aAePIKKHU

Daz0BbIN WYM, BHYyTPEHHUI TaKTOBbIN CUTHaN
ouckpeTtusaumm 7,2 [BbI6/c, UI3MEpPEHo Ha NPsSIMOM
BbIX0OJe C MOMOLLbI CUMMETPUPYIOLLEr0 YCTPOMCTBA
1 UCMosib30BaHWeM GYHKLMU yMEHbLIEHUS YPOBHS
COOCTBEHHbIX LWYMOB

Da30BbI WYM, BHELUHWUI TaKTOBbIA CUFHAN
anckpeTtusauum 7,2 Bbi6/c, U3MEPEHO Ha NPSIMOM
BbIXOZE C MOMOLLbI CUMMETPUPYHOLLEFO YCTPOMCTBA
1 UCMONb30BaHMEM QYHKLMMN YMEHbLUEHUS YPOBHS
COBCTBEHHbIX LUYMOB

Da30BbIf WYM, BHYTPEHHUI TaKTOBbINA CUrHaN
anckpetusaunm 12 Mebib/c, n3amMepeHo Ha NpsiMOM
BbIXOZEe C MOMOLLbI CUMMETPUPYHOLLEFO YCTPONCTBA
1N UCMONb30BaHMEM QYHKLMMN YMEHbLUEHUS YPOBHS
COBCTBEHHbIX LUIYMOB

®Daz0BbIf WYM, BHELWHWUN TaKTOBbINA CUTHAN
ouckpeTtunsaumm 12 IBbI6/c, n3MEpPeHOo Ha NPSAMOM
BbIXO[e C MOMOLLbI CUMMETPUPYHOLLEr0 YCTPONCTBA
1 UCnosib30BaHWeM GYHKLMU yMEHbLUEHUS YPOBHS
COBCTBEHHbIX LWYMOB

®asoebli WymM (aBH/ M) ®azo.bin Wwym (aBH/T)

®az08bIn WyM (ABH/TL)

®a308bin WyM (ABH/TL)

YacTota otcTpoikn (Iy)

YacToTa otcTpoikn ()

YacToTa otcTpoikn ()

YacTora otctponku ()
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B KayecTBe NCTOYHMKA 4NSA BbIXOAA TAKTOBOro curHana amckpetmsauun (SAMPLE CLK OUT) Mo>KHO BbiGpaTh JiMGO BHYTPEHHUIA
CMHTe3aTop, 60 BXO4 TaKToBOro curHana auckpetusaumm (SAMPLE CLK IN). UcTouHMK curHana, nogaBaeMoro Ha 3ToT BbIXog,
MOX>XHO BblbpaTb He3aBMCMMO OT BbibOpa TaKTOBOMO CMrHana auckpetusauuun ons M8190A. Hanpumep, ons CUHXPOHU3aUuUu
TecTupyemoro yctpoicTsa (TY) MOXHO nofiaTh Ha 3TOT BLIXOA CUrHaN OT BHYTPEHHero CUHTe3aTopa ¢ YactoToit f . B kauecTse
UANIOCTPaLMKM NPEAnosioXunM, 4To yacTtoTa f, MoxkeT BbiTh NnogeneHa TY Ha aga. B aTom ciiyuae curHan ¢ yactotoi f,/2 MoxHo
nopatb Ha Bxoa SAMPLE CLK IN gns ucnonb3oBaHuUsi B Ka4ecTBe TAKTOBOrO CUrHana auckpetmsaumm M8190A.

Bbixoa TakToBOro curHana guckpetusaumm (SAMPLE CLK OUT)

XapaKTepucTuku Onucaunue

NcTouHnK BHYTpeHHUI cCMHTE3aTOp UM BXO TaKTOBOMO CMrHaNa AUCKpeTM3aumnm

(SAMPLE CLK IN) (no Bbi6opy)

[Ownana3soH yacTtoT'’ Ot1p012T0Ty

AMNNuTyQa BbIXOOHOMO CUrHana 400 mMB (pa3max) (HoM.), puKCHMpoBaHHOE 3HaYeHue

BxoaHo nMnegaHc 50 OM (HOM.), CBA3b N0 NEepeMEHHOMY TOKY

Bpems HapacTtaHus (o1 20 go 80%) 20 nic (tun.)

CoepguHuTens SMA

B cnenytowei Tabnuue nokasaHbl BO3MOXHble BapuaHTbl MapLipyTM3auuy A8 BbIX04a TAKTOBOrO CMrHaa AUCKpeTM3auum
(SAMPLE CLK OUT), ecnivi pe»xuM CBA3aHHOCTW KaHasiI0B BK/IHOYEH.

KaHan 1
Pe>XuM cBA3aHHOCTU KaHaNoB =

BHeLWHW TaKTOBbLIA CUTHAN BHYTpPEHHUI TaKTOBbIN CUrHAN

BKJIIOYEH
12 out 14 6ut 12 6ut 14 6ut
BHewHun
BHewHun 12 6ur B — — _
B TaKTOBbIV CUTHAN
TaKTOBbIN B .
HeLWHUN
curHan 14 6UT — B — —
TaKTOBbIA CUTHAN
Kanan 2 B .
. HYTPEeHHUI
BHyTpeHHun 12 6ut — _ - .
. TaKTOBbIN CUTHAN
TaKTOBbIN : .
HYTPEHHUI
curHan 14 6uUT — _ _ yTp

TaKTOBbIN CUIHanN

B cnepytowent Tabnuue nokasaHbl BOSMOXHbIE BAPUAHTbI MapLUpyTM3aLMu 4SS BbIX0Aa TAKTOBOro CUrHana AUCKpeTM3aumm
(SAMPLE CLK OUT), ecnu pexxuM CBA3aHHOCTM KaHasl0B BbIK/IHYEH.

KaHan 1
Pe)>XUM cBA3aHHOCTU KaHaNoB = . . . .
BHeWHMN TaKkTOBbIN CUrHanN BHYTpEeHHUI TaKTOBbIN CUrHAN
BbIKJIIOHYEH
12 6ur 14 6ut 12 6ut 14 6ut
K ) BHewHUn nnn BHewHun nnun BHewHMUn nnu BHewWwHUN nnm
aHan . . . .
6 12 6ut BHYTPEHHUN BHYTPEHHUN BHYTPEHHUI BHYTPEHHUI
aboTaer . . . .
P TaKTOBbIN CUrHanN TaKTOBbIV CUTHanN TaKTOBbIN CUTHAN TaKTOBbIN CUrHAN
C BHELWHUM . . . .
BHewHUn nnn BHewHUn unum BHewHun nnn BHewHuUn nnn
TaKTOBbIM 146 . . . .
nT BHYTPEHHUN BHYTPEHHUN BHYTPEHHUN BHYTPEHHUN
CUTHaIoM y pv y pv Y p“ y pv
K ) TaKTOBbIN CUrHAnN TaKTOBbIN CUrHanN TaKTOBbIN CUrHAN TaKTOBbIN CUrHanN
aHan
BHewWwHMUM nnu BHewWwHUN nnun BHewHuUn nnu
KaHnan 2 . . .
6 12 6ur BHYTPEHHUI BHYTPEHHUN BHYTPEHHUI —
aboTaert . . .
P TaKTOBbIN CUrHAN TaKTOBbIN CUrHAnN TaKTOBbIN CUTHAN
C BHYTPEHHUM . . .
BHewHun nnn BHewHUn nnu BHewHun nnn
TaKTOBbIM 146 . o Y
nT BHYTPEHHUN BHYTPEHHUN — BHYTPEHHUN
CUTHaNoM yTp yTe yTp

TaKTOBbIN CUTHAN TaKTOBbIN CUrHanN TaKTOBbIN CUTHAN

1. CwurHan Ha Bbixoge SAMPLE CLK OUT (Bbixo4 TakTOBOro curHana AUCcKpeTn3aumnm) noayyeH u3 BHyTPeHHero TakToBOro curHana
OUCKpeTu3aunm fSE,.- Ons fSa’i B AnanasoHe ot 500 MBbi6/c go 1 MBbI6/C YacToTa curHana Ha Bbixoge SAMPLE CLK OUT paBHa 2 x fs:,,w Ons fs;,,‘
B amnanasoHe oT 250 no 500 MBbI6/c YacToTa curHana Ha Beixone SAMPLE CLK OUT paBHa 4 x fsS“. Ona fsm B AmanasoHe ot 125 no 250 Mebi6/c
yacToTa curHana Ha Beixoge SAMPLE CLK OUT paBHa 8 x fo,r
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CBsA3aHHOCTb MeXxay KaHanoM 1 u kaHanom 2

[ByxkaHanbHbI npubop (onumsa 002) umeeT ABa PasfivUHbIX PeXrMa paboThbl: PEXXUM CBA3aHHOCTM KaHasoB BbIK/IOHYEH
(Coupling = Off) n pexum cBa3aHHOCTU KaHanos Bko4EH (Coupling = On)

Pe)>xum cBsi3aHHOCTM KaHanoB BbikatuveH (Coupling = Off)

— [lBa kaHana paboTaloT NOSIHOCTbIO HE3aBUCUMO
— KaHanbl MoryT paboTaTb Ha pasHbIX YacToTax TaKTOBbIX CUTHANOB AMCKpeTU3aLmm
- KawHans! MoryT pa6oTtaTb OT OQHOFO M TOMO K€ UCTOYHMKA TAKTOBbIX CUHANIOB AUCKPETU3aLumn (BHYTPEHHErO UM BHELLIHErO)
- KaHanbl MoryT pa6oTaTb OT pasHbIX MCTOYHWKOB TAKTOBbIX CUTHANIOB AMCKPeTM3auuu (BHyTPEHHEr0 MW BHELLIHErO)
— KaHanbl 3anyckatoTcs aCUHXPOHHO
— Hwuxe npvBegeHbl NapaMeTpbl, KOTOPbIE MOXHO U3MEHATb MHAMBUAYANbHO 419 KaXA0ro KaHana:
— YacroTa
- Amnnutypa, cMelleHune
— TpakT ycunurtens
— Curnan
— MocnepoBaTenbHOCTb
— PexuM 3anycka (aBTOMaTMUYECKUN, XAYLINNA, CTPOBUPOBaHHbIN)
- Myck/ocTaHoB (MporpaMMMpoBaHMe/porpaMMUpPOBaHNE 3aKOHUYEHO)
— PexuM c pazpeweHuem 12 6ut unm 14 6ut
— [OuHaMunyeckoe yrnpaBfiieHne NociefoBaTesIbHOCTbIO BKIKOYEHO/BLIKIHOYEHO
— Hwuke npvBepeHbl NapaMeTpbl, KOTOPbIE MOXHO U3MEHATb TOJIbKO AJ1 060MX KaHaNoB:

— Het Takux napameTpos

B Cﬂe,D.yIOLLLeVI Tabnuue NokasaHo, Kakne KoMbuHauum PEeXXMMOB O0CTYMNHbl, €C/1M CBA3aHHOCTb KaHaN10B BbIKJ/IIO4YEHa.

Kanan 1
Pe)XMM cBA3aHHOCTHN KaHaNoB BbIKJ/IlO4EH BHewHun BHyTpeHHNI®
(Coupling = Off) TaKTOBbIN CUrHAN TaKTOBbIN CUTHAN
12 6ut 14 6ut 12 6ut 14 6ut
BHewHun 12 6ut HDocTtynHa OocTtynHa ODocTtynHa LDocTtynHa
TaKTOBbIN
curHan 14 6ut OocTtynHa OocTtynHa OocTtynHa LOocTtynHa
KaHan 2
BHyTpeHHUN 12 out HocTynHa LocTtynHa LocTynHa —
TaKTOBbIN
14 out HDocTtynHa LocTtynHa — LocTynHa

CurHan
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PexuM cBsi3aHHOCTU KaHanoB BKN4éH (Coupling = On)

— [lBa KaHana 3anycKarTCcs CUHXPOHHO; NCTOYHMK TaKTOBOMO CUrHana ajas kaHana 1 u kaHana 2 oAuH U TOT Xe
— @DuKcrMpoBaHHaA 3a4epXKKa Mexay KaHanom 1 1 KaHanoM 2 aBnsieTcss O4HON U TOW e
— Huke npuBeneHbl napaMeTpbl, KOTOPbIE MOXKHO U3MEHATb MHAMBUAYANbHO AJ1S KAXXO0ro KaHana:
- AmMnnutypa, cMelleHune
— TpakT ycunurtens
— CurHan
— lNocnepoBaTenbHOCTb
— PexuM 3anycka
— Perynupyemas 3agepxka
— [OuHaMunyeckoe yrnpaBieHne NociiefoBaTesIbHOCTbIO BKIKOYEHO/BLIKIHOYEHO
— Huke npuBepeHbl NnapaMeTpbl, KOTOPbIE MOXHO M3MEHATb TONIbKO A8 060MX KaHanoB:
— YacroTa
— BHYTPeHHWI nan BHELWHUN UCTOYHMK TaKTOBOMO CUrHana
— Myck/octaHos (MporpaMMupoBaHmeiporpaMMMpoBaHme 3aKOHYEeHO) /NpeXKaeBpeMeHHoe npeKkpalleHme
— PexuM c paspewieHmem 12 6ut unum 14 6ut
— lMpuMeyaHus:

— Mpu nepexope ot BbikntoueHHoro (Coupling = Off) k BkntoyéHHoMy (Coupling = On) pexxnMy CBA3aHHOCTM KaHasoB
YCTaHOBKM BblLUENPUBEAEHHbIX NapaMeTpoB ANa KaHana 1 nepenatoTcs B kKaHan 2.

- MNocreayoLre KOMaHabl AUCTAHLMOHHOMO YPaBAEHUS, KOTOpbIe NepeckinakTcs K kaHany 1 (unv kanany 2), Bausiiot
TaKXKe Ha YyCTaHOBKM CliedyloLmx napaMeTpoB KaHana 2 (unu kaHana 1): yactoTa, pexxum c paspewernmem 12 nnn 14 6ur,
MyCcK/OCTaHOB, 3aMycK, cobbiTve, BbIGOP 1 BKOYEHME OMHAMUYECKOro yrpaBiieHns cerMeHToM/oce[0BaTeNIbHOCTLIO

— YT1006bI paspeLllnTb NOSHOCTbI CUHXPOHHbIN PEXUM PaboThl MeXay KaHanoMm 1 1 KaHanoM 2, Takme napaMeTpbl Kak
NyCcK/OCTaHOB, 3aMnycK, cCobbITUE, BbIOOP U BK/IOYEHME ANHAMUYECKOr0 YNpaB/ieHUs cerMeHToM/MNocenoBaTeIbHOCThbHO,
BCerfa BNvAKT Ha 06a KaHana. 3To BEPHO, C/IM CUTHabl FEHePUPYIOTCS Ha annapaTHbIX BXOA4AaX UM NPOrpaMMHoO

B Cﬂe,ﬂy}OLLleVI Tabnuue NokasaHo, Kakne KoMbuHauum PEeXXMMOB O0CTYMNHbl, €CZIN CBA3AaHHOCTb KaHa/0B BKJ/IlO4Y€eHa.

Kanan 1
Pe)XuM cBA3aHHOCTM KaHaN0B BKJIO4YEH BHewHwun BHyTpeHHMI1
(Coupling = On) TaKTOBbIA CUTHAN TaKTOBbIA CUTHAN
12 6ut 14 6ut 12 6ut 14 6ut
BHewHumn 12 6ur HDocTynHa — — —
TaKTOBbIN
CurHan 14 6uT — LOocTynHa — —
Kanan 2 .
BHyTpeHHUNM 12 ut — — HocTynHa —
TaKTOBbIN
curHan 14 6ut - — — JocTynHa
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BHyTpeHHUM reHepaTop 3anycka

XapaKTepucTuku OnucaHue
OnanasoH yacToT ot 100 My mo fmax
f OnpepenseTcs Kak 4acToTa Ha BbIXO4e TAKTOBOro CMrHana

max

CUHXPOHU3aLMW, AenéHHas Ha b
Mpumep: pexxum ¢ paspeweHneM 12 6uT,
f,=12TTw:f_ =12TTu/64/5 =375 MIy
Mpumep: pexxum ¢ paspeweHneM 14 6uT,
f,=8TTu:f =8TTu/48/5=33,3Mly

PaspelwweHune no yactoTe 100 mly,

CekBeHcop
CraHpapTtHas koHourypaums M8190A npepnaraeT cnefyrowme pexxumbl paboThbl:

— HenpepbiBHbIN, He TPEOYIOLWNI YNPaBASIOLLEro CUrHaNna ANs reHepaunmn curHana, ¢ O4HUM CErMeHTOM
— XXaoywmin pexxum 3anycka, He TpebyLWMn yNpaBisoLWero CUrHana ans reHepaumm cMrHana, ¢ 04HMM CErMeHTOM

- CTpOﬁMpOBaHHbIVI PeXXnM 3anycKa, He TpeﬁleLIJ,I/IVI ynpaensdwwero curdana gna redepaunn curdana, ¢ ogHUM CerMeHToM

nybuHa namMsaTun Bbibopok
CtaHpapTHas KoMnaeKkTauus 128 MBbI6/KaHan
Onuusa 026G, pexkum c paspeweHmem 12 6ut 2048 MBbI6/KkaHan
Onuusa 026G, pexkuM ¢ paspeweHmem 14 6ut 1536 MBbIG/KaHan

Onuwus SEQ npepnaraet paclumpeHHble GyHKLMOHANbHbIe BO3MOXHOCTM N0 CO34aHMI0 NOCe0BaTe/IbHOCTEN, ONUCAHHbIE HUXe
MuWHMManbHas 4NMHa cCerMeHTa 320 BbIOOPOK B pexxuMe ¢ paspeweHnem 12 our
240 BbIOOPOK B pexxuMe ¢ paspeweHnem 14 6uT

[panynspHocTb curHana 64 BbIGOPKU B pexxuMe c paspelieHnem 12 6ut
48 BbIGOPOK B pexuMe ¢ paspelwieHveM 14 6ut

CermeHTbI 07110512 K(2") yHUKanbHbIX CErMEHTOB

MakcumManbHas gnvHa cermeHTa - 0o 2048 MBb16. OAUH cerMeHT MOXeT
COCTOSATb U3 HECKOJIbKUX CEKLUMI, KOTOPble KOTOPbIE 3arpy»aknTcs

B NpUG0op MHAMBMAYANbLHO U CBA3bIBatOTCS BHYTpy M8190A ans
dbopMMpoBaHUSA CEFMEHTa.

YMCNo UMKNOB CerMeHTa [1ns KaXkaoro cerMeHTa MOXHO 3afaTh B CyMMe A0 4 Munnnapaos (2°?)
LMKOB
MocnepoBaTesnibHOCTH MoHo 3agaTtb B cymme 0 512K (2') yHuKanbHbIx

nocnefoBaTelbHOCTeW cUrHanoB. MocnenoBaTelbHOCTL NpeacTasaseT
HernpepbIBHbIA PAA CErMEHTOB.

Yucno 3anucen B Tabnuuax LOns Bcex Tabnuuy nocnenoBaTesibHOCTEN MOXHO 3a4aTh B CyMMe [0
nocsenoBaTesIbHOCTEN 512K 3anucen B Tabnnuax cerMeHToB
Yucno umknoB nocnefoBaTebHOCTH LOnsa kaXkgon nocniefoBaTelbHOCTM MOXHO 3a4aTh B CyMMe

0o 4 munnuapnos (2%?) umknos

CueHapuu MoxHo onpegenuTs fo 512K (2'%) cueHapues. CueHapuit npeactaenser
HenpepbIBHbIA psg nociefoBaTelbHOCTEN.

3anucy B Tabnuue cueHapues [nsa Ka)kOoro cueHapms MoXHo 3a4atb 0 512 k (2'%) unknos

Kaxpaas nocrienoBaTesibHOCTb B CLLEHAPMM MOXKET BbiTb 3aLMUKIEHa
0o 4 munnuapnos (2%2) pas. NepeknoyeHre Mexay PasinyHbiMu
CLeHapUsMM ynpasiseTcs NporpamMMHo.

[OuHaMunuyeckoe ynpasJfieHne cLueHapuem [ns BHelWHero ynpasfieHUs NepeKkioYeHUAMN MeX Oy CLeHapuamu
MCnonb3yeTca NnapajfiefibHas BXoAHasa WwuHa. MNepexogbl Mexay
cueHapusiMM MOryT 6biTb HEMeOJIeHHbIMY (MCMOSTHEHME TEKYLWLEro
cueHapusi NpepbIBaeTCs) NN CUHXPOHHBLIMY (MCMOSTHEHME TEKYLWLEro
CLeHapus 3aBepLiaeTcs 40 KOHLA, NPeXae YeM NpoucxXognT
nepexoA K clieAyloWweMy CLLEHapWIo).
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LUndpooe npeobpas3oBaHue C NOBbILULEHWUEM YACTOThI

B nByxKkaHanbHOM npubope KaXKAabl KaHan UMeeT OTAesbHOe YCTPOMUCTBO LNMdpPoBOro Nnpeobpa3oBaHUs C NOBbILEHNEM
yacToTbl. Bce napameTpbl (HanpuMep, YacToTa HecyLen, aMnanTyaa, CUrHasbl U T. 4.) MOTYT yCTaHaBAUBATLCS HE3aBUCKMO.
Ecnv gBa KaHana ucnosib3ytotcs B pexxume ceaszaHHocTv (Coupling = On), oHM SBASIOTCS MOMAHOCTbIO GAa30KOrePeHTHLIMMU.

XapaKTepucTuku
YacToTa AucKpeTmsaumm
YacToTa HecyLen
OwvanazoH

PazpeweHune

Ovnana3oH ycTaHoBKMK da3bl

PaspeweHue no dase

[nanasoH ycTaHOBKM aMNanTyabl

PaspelieHune no amnautyne

CKOpOCTb CBUNMUPOBAHUS YaCcTOThI
MamaTb BbIGOPOK

ny6uHa

[paHynsipHoCTb

MuUHUManbHas 4nMHa CerMeHTa A1 CerMeHToB
OaHHbIX

MuHMManbHaa onnMHa cerMeHTa AN CErMeHTOB
KOHpUrypaumm

PaspeweHune no Beptunkanu IQ-seibopok
PazpeweHune no septukanu LA

KoadoduumeHT nHtepnonsumnm

OvHaMnyecknin gmanasoH, cBOBOAHbIN OT NApa3unTHbIX
cocTasnsaowmx (SFDR) u rapMoHuKM

LLInprHa nonockl 4acToT MOAYSISLMK, 3aBUCSLLAsA OT
pexvma

KoadduumeHT uHTepnonsumm
x3
x12
X24
x48
HepaBHoMepHocTb AYX B nosioce 4acToT MOAYNSLMN

3apepxka (fSa=o0t1 1 po 7,2 Mebi6/c)

Ot BxonoB TRIGGER IN/EVENT IN po npambix
Bbixogos DIRECT OQUT

01 Bxonos TRIGGER IN/EVENT IN no BbixogoB
ycunutenen AMP OUT (ycunuTtenb NoCTOSAHHOTO
ToKa)

Ot BxopoB TRIGGER IN/EVENT IN go BbixopoB
ycunutenen AMP OUT (ycunuTens nepeMeHHOro
TOKa)

3apepxka oT BbixogoB SYNC MRK OUT go npsiMbix
BbIX040B

3apepxkKa ot Bbixogos SAMPLE MRK OUT
0o npsambix Bbixogos DIRECT OUT

CurHan Ha Bbixoge SYNC CLK OUT

MuH. Bpemsa 3apepKKu

Bxopgbl TRIGGER IN 1 EVENT IN
Makc. yacToTa nepektoYeHUs

OnucaHue
0T 1000 no 7200 MBbIb/c

Ot 0y mo 12 Iy (onpepensetcs AYX u kKoMneHcaumen cnaga
XapaKTePUCTUKN Mo 3aKoHYy sin(x)/x)

TaKTOBbIN CUTHAN AMCKpeTu3auumn/27?
010 po 360°

0,002°

0710 o 100%

20000 cTyneHen

0T 2Tu/u po 40 INMu/mMKc

768 M nap I1Q-BbI6opok
24
120 nap |Q-BbIGOpPOK

240 nap I1Q-BbIGOpOK

Bbibopku c paspsgHocTbio 15 6ut ons lmQ

14 6UT, He 3aBUCUT OT TOTO, UCMOJIb3YETCS NN PEXKUM
C paspeweHunem 12 6uT unu 14 6uT

x3, x12, x24, x48

CM. TEXHMYECKME XapaKTEPUCTUKUN B PeXKMME C pa3peLleHnem
14 6ut

Makc. BxogHas 4yactoTa Makc. WnprHa NonocChl

OUCKPeTU3auum 4acToT MOAYALUN
2400 MBbI6/C 1920 My,

600 MBrIB/C 480 Mly,

300 MBbIB/C 240 My,

150 MBbI6/C 120 My,

0,8 x Fs, roe Fs - BxogHas YacToTa guckpetmsauum |/Q-Bbi6opok,
Makc. 1 ob

KoaddpuumneHT nutepnonsaumm ' * 3840 UMKMIOB BHELWIHErO
TaKTOBOr0 CUrHana AncKpeTusaumm + 4,5 uMkna BHyTpeHHero'
TaKTOBOrO CUrHana guckpeTtusaunn — 5,3 He (Hom.)

KoadpdpuumneHT nutepnonsaumm ' * 3840 LuMKI0B BHELWHETO
TaKTOBOr0O CUrHana AUCKpeTU3aumu + 4,5 umMkna BHyTpeHHero'
TaKTOBOrO CUrHana Auckpetmsaumm — 4,6 He (HoM.)
KoadduumneHt nutepnonsaumm ' * 3840 LMKIOB BHELHETO
TaKTOBOro CMrHana guckpetusauuu + 4,5 uMkna BHyTpeHHero'
TaKTOBOrO CUrHana guckpeTtmsaunn — 4,5 He (Hom.)

4,5 UMKNa BHYTPEHHero' TakTOBOro CUrHafna AUCKpeTu3aumum
- 8,0 He (HoMm.)

-1,3 HC + 4,5 UMK BHYTPEHHero' TakTOBOro CMTrHasa
auckpetusauum (tun.)

Yncno UMKIIOB TaKTOBOMO CUFHANA AUCKPeTU3aLmnm, fAesiéHHoe
Ha (24 x KO3 PUUMNEHT MHTEPNONALMK)

KoadpuumeHT nutepnonaumnm * 10320 uMKNOB TaKTOBOrO
curHana guckpeTtusaunu (u3m.)

YacTtoTa curHana Ha Bbixoge SAMPLE CLK OUT, penéHHas
Ha (120 * ko3 PuLUMeHT nHTepnonsaLmm)

1. Yncno UMKNOB BHYTPEHHEro TAKTOBOr0 CUrHana. Ans onpeesieHNs TepMUHA “4MCNI0 LMKIJIOB BHYTPEHHEr0 TAKTOBOr0 CUrHana” obpawantece

K TEXHMYECKUM XapaKTepucTukam Bbixoga SAMPLE CLK OUT.
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Mapkep
XapaKTepucTuku OnucaHue
Mapkep cuHXpoHU3aLmum
Pa3pelwweHune no BpeMeHun 24 BxoAHbIx napsl IQ-BbIGOpoK
WunpuHa (anuTenbHocTh) KpaTHa 24 BxogHbIM napaM |Q-BbIGopoK

Mapkep BbIGOpKYU

PazpeleHne no BpeMeHu 1 BxogHas napa IQ-Bbibopok
LWunpuHa (anuTtenbHocTh) KoaddunumeHT nHTepnonaumnm LLInpuHa, namepsieMas yncnom Bbibopok
Ha Bbixoge LLAM
x3 24
x12 24
X24 24
x48 48
3afeprKKa Ha BbIXOOAHOM 3afeprKKa oT cMrHana Mapkepa A0 AaHHbIX paBHa 3,5 LMKIaM TaKTOBOrO CUrHana
coeauHUTesNe CUrHana Mapkepa OUCKpeTU3auum

BbiGopky (SAMPLE MRK OUT)

YnpaBneHue naMaTbI0

Mogynupytowmit IQ-curHan u xapakTePUCTUKM CUTHAMA, TaKMe KaK 4acToTa Hecyulen, ¢asa v aMnauMTyaa 3anoMuHaloTcs
He3aBMCMMO ApYr oT Apyra. B pe3ynbraTe NOBTOPSIOLWMECA CUrHASbI C OT/IMYAIOLLMMUCS XapaKTepPUCTUKaMM MOryT

3anoMUHaTLCA HaMHOro 6onee 3pPeKTUBHO. XapaKTEPUCTMKM 3anoMuHaTca B Tabnunuax. CeKBEHCOP COeAUHSAET CUTHaN
M €ro XapaKTepuCcTUKKN BO BPEMS UCTIONTHEHUS. YacToToN v aMNIUTYA0M HECYLLEN MOXKHO TaKKe yNpasfiaTh NPOrpaMMHo.

06bEMbI Tabnuy,

Tabnuua amnantyg 32K
Tabnuua vyacTtoT 32K
Tabnuua oencTeumn 32K

[eicTBUSI BKTIOYAIOT: YCTAHOBKY YaCTOThl HECYLLEN, YCTAaHOBKY aMMIMTYAbl, yCTaHOBKY dasbl, c6poc dpassbl,
YCTaHOBKY CKa4yka $asbl, yCTAHOBKY CKOPOCTW CBUMMPOBAHUS, MYCK CBUMMPOBAHUS, OCTAHOB CBUMMUPOBAHUS
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O6wwume xapaKTepUCTUKH

XapaKTepucTuku

MoTpe6nsieMast MOLLHOCTb

Temnepatypa (pabouvne ycnosus)
OTHoCUTeNbHas BNa)KHoCTb (paboune ycnosus)
BbicoTa (paboumne ycnosus)

Temnepatypa (xpaHeHue)

3anoMHEHHbIe COCTOSAHUSA

CocTosiHue npu BKAKYEHUN MNTAHNA

NHutepdenc pna ynpasnenus ot MK

KoHcTtpykTus (dopmar)
la6apuTHble pa3mepsl (LU x B x )
Macca

TexHWKa 6e3onacHocTU

3aMC

Bpemsi ycTaHoBneHuMs paboyero pexxnma
PekoMeHOyeMbI MEXKaIMBpOBOYHbIN MHTEPBA
[apaHTusa

Tpe6oBaHuA K oxNaXKaeHUI0

Onucanue

210 Bt (HoM., yacToTa anckpetusaumm 12 MBbI6/C)
0710 po40°C

075 pn080%, 6e3 KoHAeHCaAL MM BNaru

o 2000 m

071 -40 po 70 °C

KoHdurypaumm nonb3oBaTens n 3aBoOACKNE YCTAHOBKM

no yMonyaHuto
Mo ymMmonyaHuw

PCle (cM. TexHMYeCKMe XapaKTEePUCTUKM Waccu
B dopmate AXle)

2-cnoToBbIM Moaynb B popmaTe AXle
60 MM x 322,5 MM x 281,5 MM
4,9 kr

CepTudunumpoBaH Ha CooTBETCTBME TPpeBOBaHMAM
ctaHpaptos IEC61010-1, UL61010, CSA22.2 61010.1

MpoTecTnpoBaH Ha COOTBETCTBUE TPeOOBAHUAM
cTaHpapTa IEC61326

30 MUH
2ropa

CTtaHpapTHas rapaHTusa 3 roga

Cnepnyet BblbpaTbh Takoe MecTo, 4Tobbl Npu pabote M8190A 6110 obecneyeHo no kparHen mepe 80 MM cBo6OgHOMO

npoctpaHcTBa c3aau 1 no 30 MM c KaXKAoW CTOPOHbI.

BpeMs 3arpy3Kku faHHbIX

BpeMmsi 3arpy3ku faHHbIX: ¢ ucnonb3oBaHmeM gpaveepa [VI-COM

1 MBbIO
128 MBbIO
512 MBbIO

2 BbIO

3 Mc (n3m.)
350 mc (n3m.)
1,4 c (n3m.)

6 c(n3m.)
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Onpepenenus

TexHuyeckas xapakTtepuctuka (TX)

Tunosoe 3HauveHue (tTun.)

HoMuHanbHoe 3HauveHue (HoMm.)

MN3mepeHHoe 3HaueHue (M3Mm.)

MorpewHocTb

Onpepenexus

OnepauynoHHbIe CUCTEMBI

MporpaMMHas nepenHas naHesb

A3bik SCPI

IVI-ppaneep

[apaHTMpOBaHHasA xapaKTepucTMKa 0OTKannbpoBaHHOro Nnpubopa, KOTopbIv He
MeHee 2 4acoB XpaHU/ICS Npu TeMMepaType OKpyKatowen cpenbl B npeaenax
ponyctuMoro paboyero guanasoHa ot of 0 go +40 °C, no ucteyeHMn BpeMeHU
yCTaHOBNEHUsI paboyero pexxnuma, paBHoro 45 MUHyTaM 1 Npu 0TKJIOHEHUM
TeMnepaTypbl OKpy>KatLien cpenbl He 6onee +10 °C oTHOCUTENIbHO TeMNepaTypsl,
Npu KOTOPOW BbINOJIHANACb aBTOKaNIMOpPOBKaA. Bce TexHMYECKME XapaKTePUCTUKM
BKJIIOYAIOT MOrpPELWHOCTY N3MEPEHMUS U bl ONpeeNieHbl B COOTBETCTBUM C
MeTonamu IS0-17025. [laHHble, NpeAcTaBfIeHHbIe B 3TOM LOKYMEHTE, ABNSTCS
TexHU4eckumu xapaktepuctukamu (TX), ecnum He onpeneneHo nHave.

Pabouas xapakTepucTuKa, kotopon cooTBeTcTBYOT 80% nnu 6onee
BbIMyCKaeMbIX NPUBOPOB. ITU faHHbIE HE FAPaHTUPYIOTCS, HE BKJIIOYAOT
MOrpeLlHOCTU U3MEPEHUSI U CNPaBeAINBbI TOJIbKO AJ11 KOMHATHON
Temnepatypsbl (npubnmsutensHo 23 °C).

Oxknpaemas nnu cpefHsas paboyas xapakTepucTunka, 1Mbo 3HavyeHne
XapaKTepUCTUKU, KOTOpble ONpeaensitoTCa KOHCTPYKUUEN, HanpuMep, TUMOM
coeauHuTens, bU3MYeCKMMM paaMepamm nam beicTpopencTBuem. 3t
[OaHHble HE TapaHTUPYKTCS U U3MEPSIOTCS NMPU KOMHATHOW TeMnepaType
(npubnunsurtensHo 23 °C).

XapaKTepuCcTUKa, MU3MepeHHas Ha CTaguu NPOeKTUPOBaHUS, C LeNbio
npepocTaBieHns nHbopMaLunm o6 oXxmMaaemMbix XapakKTepucTuKax. 3t
[OaHHble HE TapaHTUPYTCS U U3MEPSIOTCS NMPU KOMHATHOW TeMnepaType
(npubnusutensHo 23 °C).

npe,D,CTaBJ'IﬂeT norpewHoCTb N3MepeHNa yKa3aHHOro napameTpa npu
MCnoJsib30BaHU CpencTs |/|3MepeHm7|, MEeTpPOJZIOrn4YeCKn NpnuBA3aHHbIX

K aTasioHaM. Bkntoyaer norpewHoCTb U3MepeHnd, NnorpewHoCTb BpeMeHHOﬁ
6a3bl 1 norpewHoOCTb KaJ'II/I6pOBaHHOr0 MUCTOYHUKaA.

OnepauMoHHbIE CUCTEMBI:

Microsoft Windows XP (32-pa3psgHas Bepcus)
Microsoft Windows Vista (32-pa3psgHas Bepcus)
Microsoft Windows Vista (64-pa3pagHas Bepcus)
Microsoft Windows 7 (32-pa3psagHas sepcus)
Microsoft Windows 7 (64-pa3psinHas Bepcus)

Mpaduyeckuin nHtepdeiic nonbsosatena (TUM nnv nporpaMmHan nepegHas
naHesb) npeanaraeTcs AN ynpasneHus BCeMy GYHKUUOHANbHbIMU
BO3MOXHOCTAMM npubopa. OH copepKUT 3KpaHbl A5 YNpaBieHNs TAKTOBbIM
CUFHaIOM, BbIXOAAMWU, MApPKEPOM, 3aMyCKOM, CEKBEHCOPOM, @ TaKXKe 3KpaHbl
019 UMMOPTA CUFHAJMIOB U CO34aHMNS CUTHAJIOB CTaHAAPTHON GOpMBI.

LOuncTaHuMOHHOE ynpaBfieHUe ¢ ucnonb3oBaHmeM a3bika SCPI

MocTaBnstoTtcs kak gpaveep IVI-COM, Tak u gpansep IVI-C.
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MonyuuTe JBOVHYI0 BbIrogy: rmy6ok1e NpodeccuoHanbHble 3HaHus B obnacTy
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