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Onpepenexnus

TexHnyeckmne xapaktepuctukn (TX); TexHnueckne xapaKTepuCTUKM
NpeacTaBAsOTrapaHTMPOBAHHbIE XapaKTePUCTUKM O0TKaNMB6poBaHHOIO
npnbopa, KOTOPbIN HEe MeHee 2 YacoB XpPaHUIICS NpK TeMnepaType
OKpYy>)KaloLLen cpelbl B Npefenax gonyctumoro paboyero granasoHa ot 0
0o +55 °C, ecnu He yKa3aHo MHOE, U N0 UCTEYEHUN BPEMEHW YCTAHOBIEHUS
paboyero pexxuMa, paBHoro 45 MMHyTaM. TexHMYeCKne XxapaKTepUCTUKN
BKJTIOHAIOT NOrPEeLUHOCTY U3MepeHus. [laHHble, NpeacTaBieHHble B 3TOM
LOKYMEHTe, SIBNIAIOTCS TEXHUYECKMMM XapaKTEPUCTMKAMU, eCIn He
onpepesieHo nHave.

Tunosble 3HaYeHMA (TUM.): TUNOBbIE 3HAYEHWS 40T AOMNONHUTESbHYIO
MHbOPMaLMI0 0 XapaKTepuCTUKax npubopa, HO He NoaAepPKUBarTCS
rapaHTUsIMM Ha Npubop. 3To 3HaYeHMS paboymnx NapamMeTpoB, KOTOpPbIEe
BbIXOASAT 3@ NpeAesibl rapaHTUPOBAHHbIX XapaKTEPUCTUK U C YPOBHEM
noctoBepHocTu 95% peanusytotca ans 80% nprubopos Npu KOMHATHOM
Temnepatype (npubnuanutensHo 25 °C). TMNoBble 3HAUEHWS XapaKTEPUCTUK
He BKJI0YaIOT MOrpeLHOCTM U3MEPEeHUHN.

HoMuHanbHble (HOM.) UK N3MepeHHble 3HaYeHus

(M3M.):HOMMHaNbHbIE NN N3MEPEHHbIE 3HAYEHNS ONUCHIBAKT
3KCMJyaTaLMOHHbIe CBOMCTBA, KOTOPbIe ONpPeaestoTcs KOHCTPYKUMEN

WSIM U3MEPEHbI HA CTaAMM NPOEKTUPOBAHUS C Liesibio MPeaoCcTaBaeHUs
MHPOPMaLMK 0 BEIBOPOYHbIX, CPEAHUX MW YCPELHEHHbIX paboymx
XapaKTEPUCTUKAX, KOTOPbIE OTHOCATCS, HaNpMMep, K COeAUHUTENIO C
umnegaHcoM 50 OM nnu gpendy ypoBHS C TEYEHNEM BPEMEHU. ITU
napameTpbl He rapaHTUPYHOTCA Y U3MEPSIIOTCS MPU KOMHATHOW TeMnepaType
(npubnusutensHo 25 °C).
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HacToTHbIe XapaKTEepPUCTUKH

Owvana3oH yacToT

[wnana3oH yactoT Onuwnsa 513 9klMupo 131y
Onuwua 520 9klypo 20Ty
Onuwns 532 9 klMNupmo 31,8y,
Onuwmsa 540 9 klu po 40 MMuz

Pazpelatowas cnocobHocTb 0,001 'y

Cosur dasbl Perynupyetcsi c HOMUHanbHbIM warom 0,1°

CkopocTb nepeknoyeHus yactorol 1 () = Tun.

CraHpapTHas

KoMnneKTauns Onuusa UNZ 24 Onuusa UZ2 34
Pexxum HI'
Pexum SCPI (<5 m™c) < 1,15 Mmc (= 750 Mmkc) < 1,65 mc (1 mc)
PeXXuMm cBunmpoBaHus: (< 5mc) < 900 mkc (= 600 MKc) < 1,4 mc (850 mkc)

noLuaroBbIWo cnucky

1. Bpems ot npuéma komanabl SCPI unu curHana 3anycka oo yctaHoBneHus YactoTbl B npegenax 0,1 x 10-6 unu B npegenax 100 'y oT KoHeYHOro
3HaueHus (BbiGUpaeTcs Gonbluas BENNYMHA).

2. [ns cobniopeHuns Tpe6oBaHMA IKCNOPTHOTO KOHTPOJIS CKOPOCTb NepeKiloyeHns YacToTsl B pexkume HIM go yctaHosneHus B npegenax 0,05% ot
KOHEYHOro 3HaueHus pasHa 190 Mkc (M3M.).

3. Ons cobniopeHuns TpeboBaHMI IKCMOPTHOTO KOHTPONS CKOPOCTb NepekIyeHns YyacToTbl B pexxume HI o yctaHoBneHus B npegenax 0,05% ot
KOHeYHOro 3HaveHus > 400 mMKc (HoM.) ans yactoT Huke 20 [Ty u > 600 MKc (HoM.) - ansa yacTtoT Bbiwe 20 M.

4, rapaHTMpOBaHHble TeXHN4YeCKue XxapaKTepucTtuku npuMeHnMbl TOJIbKO B TOM ciy4ae, ecnu o6HoBNEHNS perncTpa CoOCTOAHUA BbIK/THOYEHbI.



UCTOYHMK ONOPHOM YaCTOTbI

MorpewHocTb

CKOpOCTb CTapeHUsi BHYTPEHHEro reHepaTopa OnopHoK YacToTsl '

MNepBoHayanbHasa OOCTUNXKMMAS NOFPELLUHOCTb KaJIMBpPOBKMY
PazpeLwatowas cnocobHOCTb HACTPOMKM
JononHuUTeNbHaa NOrpewwHoCcTb NP U3MEHEHUN TEMNEPaTYpbI
BnuvaHne naMeHeHU HanpsXXeHusa NUTaHus

Bxop BHellHero curHasna onopHoM 4acToTbl

YacTtoTa

YpoBeHb

Bxopn BHelHero curHasa onopHoM 4acToThbl

BxogHas yacToTa (cTaHAapTHas KoMmniaeKTaums)

BxoaHas yacToTa (onumsa 1ER)

Monoca 3axeaTa

YpoBeHb

MmnepaHc

®opmMa curHana

HecTabunbHocTb

Pexxumbli CBUNUpPOBaHUA ('-IaCTOTbI U YPOBHSA MOLI.I,HOCTM)

PexxnMbl paboThbl

[nanasoH cBUNMPOBAHMUSA
BpeMsi BbioepKKM

Yucno Touek

MN3MeHeHue wara cBUNMpoBaHUA

3anyck
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* cKopocTb cTapeHus)

+ QONONHMTESIbHAS NOrPELIHOCTb NPU U3MEHEHUN
TeMnepaTypbl

* BAUSIHNE U3MEHEHMUII HaNPSXKeHUs MUTaHUSA

+ nepBOHaYasibHasA NOrpPewWHOCTb YCTaHOBKM

<+ 1x10-7 3aropg?
<+ 5x 10-10 3a cyTku nocne 30 cyTok

+4x108%unn £ 40x 107
<1x107 (HoM.)
<+2x10% (ot 20 go 30 °C) (Hom.)

<+ 1x107 gna nameHenunn B npegenax £10% (Hom.)

10 Ml'y

> +4 pbM (HoM.), Ha Harpy3ke 50 Om

10 Mly,

Ot 1 po 50 Ml'y (c kpatHocTbio 0,1 Mw)

+1x10%¢ (HoMm.)

5 0BMm + 2 b (Hom.) @

50 OM (HoM.)

CviHycoupanbHasa uav npsamMoyrosibHas (MeaHap)

fABnsetca pe3ysibTatoM HeCcTabubHOCTU BHELIHErO
BXOOHOro CUurHana 0I'IOpH0[71 HYaCTOThl

Mowaroeoe cBUNMpoBaHue (C paBHOMEPHbLIM LLIArOM
Mo YacToTe M YPOBHK MOLLHOCTU MU C UBMEHEHUEM
3Ha4yeHMI YacToT No lorapubMUYecKoMy 3aKoHY)
CsunupoBaHue No cnucky (MPou3BoJIbHbIM CIUCOK
3HAYeHWIN YacTOT M YPOBHEN MOLLHOCTM)

B npepenax gnanasoHa yactoT npubopa
071100 Mkc fo 100 ¢

Ot 2 no 65535 (nowaroBoe cBUNUPOBaHUE)
Ot 1 no 3201 (cBUNMpoBaHME NO CRMUCKY)

Mo nuHenHOMY Unu norapudMmMYecKoMy 3aKoHY

ABTOMATUYECKUI, OT KNABULLM 3aMyCKa, BHELUHWI, NO
TanmMepy,no wuHe (GPIB, LAN, USB)

He npoBepsieTca nporpaMMHbIM o6ecneyeHnemM kannbpoBku n HacTporiku N7800A TME komnaHum Keysight. CkopocTb cTapeHus 3a CyTKu

MOXeT 6blTb MPOBEpPEHa Mo 3anpocy B KaYecTBe AONOSHUTENIbHOW OMNIa4YnBaEMON yCnyru.

Mocne ogHoro roga akcnayaTauMm CKOPOCTb CTapeHust yMeHbluaeTca Ao < + 3 x 10-8 unum + 30 x 10-9.

[onyckaeTcsa nogaBaTh BXOAHbIE CUTHAJbI C YpOBHAMM oT +3 fo +20 gbm.
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AMNAUTYAHbIE XapaKTePUCTUKHN

BbixoaHble napaMeTpbl

[Onana3oH ycTaHaBAMBAEMbIX OT1 +30 no -130 obm
YPOBHEN MOLLHOCTK

(c onumamm 1E1 n 1EA)

[Ovana3oH ycTaHaBANBAEMbIX 01 +19 no -20 nb™m

YPOBHEN MOLLHOCTU
(6e3 onuunit 1E1 n 1EA)

Paspewatowas cnocobHocTb 0,01 ob

CTyneH4YaTbin aTTeHOATOpP Ot 0 po 115 pb c warom 10 ob, MexaHnyeckumn

(onuwms 1E1)

Ownana3oH yoepXXuBaHus OT1-15 obM L0 MaKCMMaNbHON HOPMUPOBAHHOW BbIXOAHOW MOLLHOCTH
YPOBHS MOLLHOCTM CO CTyneH4YaTbIM aTTEHIOATOPOM, yCTaHOBNEHHbIM Ha 0 ob. MoxeT 6bITb

CMeLLEH MPY MCNOoIb30BaHUN MexaHNYecKoro aTteHwaTopa (onuua 1E1).

CoenunHuTenb Onuma 513/520 = APC- 3,5 (Bunka), onumnsa 532/540 = 2,4 mm (Bunka), 50 OM (Hom.)
(onuma 1ED no6asnsiet coegmnuntens Tuna N ansa onuunmn 513 nnn 520)

MakcumanbHas BbixogHas MowHocTh' (ABM, co cTyneH4aTbiM aTTeHIoaTopoM unu 6e3 Hero, onuus 1E1)
[OvnanasoH yacToT CtaHpapTHas KoMnneKTauus Onums 1EA (NoBbILWEHHas BbIXOAHAS MOLLHOCTb

Onuwua 513, 520

OT9klMypo3,2MMy +18 +23
>3,2p00131Ty, +18 +20
>13 0o 20 Ny, +15 +19
Onuwusa 532, 540

OT9kly pmo 3,2 My, +14 +21
>3,2p0017 Ty +14 +16
>17 po 31,8 'y +13 +15
>>31,800400Ty +11 +15

3asABneHHbIe XapaKTEPUCTUKU rapaHTUPYIOTCS B Anana3oHe Temnepatyp ot 15 o 35°C. MakcvManbHas BbIXOAHAS MOLWHOCTb, Kak
npasuno, yMeHbluaeTca Ha 0,05 o5/°C gns TemnepaTyp 3a npeaesnaMu 3Toro guanasoHa.

MakcumanbHas MOLHOCTL MakcumanbHasa MOWHOCTL
Onuuu 513/520 c onuusimn 1EA u 1E1 (pexxum HI, CK3, usm.) Onuum 532/540 c onumnsimu 1EA u 1E1 (pexxum HI, CK3, usm.)
30— - o J— -
25 e 25 r\‘
. aWaY . W
N WV,

15 15
10 10
5 5
0 0

0 2 4 6 8 10 12 14 16 18 20 0 5 10 15 20 25 30 35 40

3aBUCUMOCTb YpoBHSA MowHocTu (ABM) oT yacToThl (ITy) 3aBucumocTb ypoBHsi MowHocTu (ABM) oT wacToTsl (MTy)
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AB6CONIOTHAsA NOrpeLHOCTb YCTAHOBKU YPOBHS MoLHOCTU B pexxuMe HIM-2 (APM Bka.) () = Tun.

Conuuen 1E1 unn 6e3 Heé

OT MaKc.ypoBHS

MolHocTu ao +10 abm

OT9klupmo 2y +0.6 nb
>2n00200Ty +0.9 ob
>20p040T0Ty +0.9 ob

<+10 pno
-10 nbm

+0.6 nb
+0.7 pb
+0.8 0b

<-10 go
- 20 nbm

+0.7 nb
+0.7 nb
+1.1 pb

<-20 po
-75 npbm

+0.7 nb
+0.7 ob
+1.1 b

C onuuen 1E1

<-75po
-90 pbm

+1.4 pb
+1.6 ob
+2.0n0b

<-90 po
-120 nbM

(+0.30B)
(£ 0.3 gb)

1. 3HayeHus MorpeLHoCTeN yCTaHOBKM YPOBHSA MOLLHOCTM NpuMeHnMbI B npegenax ot 15 o 35 °C. TexHuyeckume xapakrepuctmku (TX) HenpumeHu-
MbI PV NPEBbILLEHUN MAaKCUMaNbHOM HOPMUPOBAHHOW BbIXOAHOW MOLLHOCTY. [INsi 3HaYeHW TeMnepaTyp, BbIXOASLLMX 32 3T Npefesnbl, abcontoTHas
NOrPEeLUHOCTb YCTAaHOBKM YPOBHS MOLLHOCTM yXxyawaetcsi no 3akoHy 0,01 ab°C ans vactot < 4,5 My 1 0,02 pB°C pnsa yactot > 4,5 Mu,

2. [Onsa npubopos c coegunutensmm trna N (onums 1ED) TexHuueckue xapaktepucTukm (TX), kak npaeuno, yxyawatorcst Ha 0,2 ob Bbiwe 18 L,

MorpewHocTb yCT Y YPOBHS MOLY

" npu =110 aBm (M3Mm.)
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14
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1 ypoBHs MowHocTu (aB)

20

20

Morp Tb yCT nyp MowHocTn npu —120 oM (u3Mm.)
[ CpenHee 3HaueHne I
m—— CpegHee “yecKoe oTi
. CpepiHeE + Nuyeckoe ol |
0 2 4 6 8 10 12 14 16 18

3aBucUMocTb MOrpewHoCTU YCTAaHOBKN YPOBHSA MOLWHOCTHU (nB)

ot uacToThl (M)

MorpewHocTb ycTaHOBKM YPOBHS MowHOCTH npu =90 ABM (M3M.)

100

080

0560

wmm— CpepHee 3HaueHne

w— CpefHee

NyecKoe ol

wessn CpefiHee +

Koe ol

040

5 10

15 20

25 30 35 40

3aBUCUMOCTb NOFPELLIHOCTN YCTAHOBKU YPOBHS MowHocTy (aB)
ot yacToTsi (My)



7| Keysight | Tenepatop curtanos MXG cepum X Ananoroesbiit resepatop CBY-curnanos N5183B — TexHuueckve gaHHbie

KCB (u3MepeHHbii B pexkume HIN)

[wuanasoH yactoT CocTosiHMe aTTeHaTopa
Ocna6nenue 0 nb Ocna6bnexve 5 gb v 6onblie
<2ITy <1.71 <1.2:1
>2p08ITy < 1.4:1 < 1.4:1
>8p00130MTy <1.6:1 <1.5:1
>13 00 20Ty, < 1.8:1 < 1.71
>20po 40 TTy <1.6:1 <1.4:1
PerynvpoBKa ypoBHS Mo BHeLIHEMY AeTeKTopy'
Ounana3soH 0t -0,2 MB o -0,5 B (HoM.)
LLnpuHa nonockl 4actoT 10 kly (Twn.)

CKOpOCTb NepeKoYEHNS YPOBHSA MOLLHOCT?

Pexxum SCPI < 2 mc (tun.)

Pexunm SCPI ¢ BkAOYEHHOM <12 mc (n3m.)
dYyHKUMER NMoncKa MoLHoCcTK®

PexuM cBunuposaHus < 2 mc (tun.)
Mo CMMCKY/MOLaroBbIi

KoppeKuns HepaBHOMEPHOCTU NOJIb30BaTeNEM

Yucno Touek 3201

Yucno tabnuy 3aBUCUT OT [OCTYNHON cBoboaHOM namsAT B npubope; 10000 MmakcumMym

PexxmMbl BBOAA HenocpepncteeHHoe ynpaBneHune naMeputenem mowHocTn no USBAAN,
ucnosib3oBaHue

wnto3oe LANGPIB nunu USB/GPIB, oncTaHUMOHHOE UM PyYHOE ynpaBJieHne
n3meputenemmoluHoctn no USB/GPIB.

Pexxnmbl CBUMNPOBaHUA

Monpo6Hee cM. pasgen “HacToTHble XapaKTepucTukn”
1. He npepHasHayeHo Ansa paboTbl B UMMNYbCHbIX PEXUMaX..

2. Bpewms ot npuéma komaHabl SCPI unu curHana 3anycka [o ycTaHOBJIeHUS YPOBHSA MoluHocTu B npefaenax 0,2 ob. TexHuyeckune
xapakTepucTuku (TXHenprMMeHUMbl NPU NepeKnioYeHnn HaMs amanasora vactoT < 5 Mly, nu6o ecnu yposeHb APM < 0 aBM, nubo npm
nepeceyeHnn yactoTHbix Touvek: 0,002; 0,02; 0,1; 2,0; 3,2; 5,0; 6,4; 8; 10; 12,8; 16; 20,0; 25,6 nan 32,0 IMwu.

3. Ecnu APM BbiKIO4EHA, U PEXMM MOMCKA MOLLHOCTU 3anpeLLéH, CKOPOCTb NepeK/loYeHNs YPOBHSA MOLWHOCTY < 250 MKC (M3M.).
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XapaKTepuCTUKN YUCTOTbI CNEKTpa

1.

AGCONIOTHBIN OQHONONOCHbIN ¢pa3oBbii wym (ABH/TY) (pexkum HI) [oTcTporka ot Hecywei 20 klul 1 () = nsm.
CraHpapTHas KOMNJeKTauus

075 no <250 MIy, -129 (-133)
250 MIy, -139 (-145)
500 My -135(-139)
11y -130 (-134)
2Ty =124 (-127)
31y -119 (-128)
4Ty -118 (-122)
6Ty -112 (-122)
10 My, -113 (-116)
20 Ty -106 (-110)
40 Iy -99 (-104)

AGCONIOTHBIN OQHONONOCHbIN ¢pa3oBbiv wym (ABH/TL) (pexkxum HI) [oTcTpoiika ot Hecyweit 100 klul 1 () = usm.
CTaHpapTHas KOMNJeKTauus

100 Mly (-125)
250 MI'y (-121)
500 My (-116)
11Ty (-110)
2Ty (-104)
30y (-100)
41Ty, (-98)
6Ty (-94)
10 My, (-90)
20 My, (-84)
40TTyY (-78)

AGCONIOTHBIN OQHONONOCHbIN ¢pa3oBbil wWym (ABH/TY, pexkum HI, npu pa3nnyHbIX 0TCTPOMKaxX OT Hecylen) () = usm.
Onuusa UNY'

YacToTa 1My 10 My 100 Iy 1kl 10 kly, 100 kI

100 MI'y (-92) -93 (-116) -103 (-125) -130 (-137) -138 (-142) -137 (-141)
249 MIy (-84) -93(-108) -103 (-117) -130 (-137) -139 (-142) -138 (-141)
250 My (-84) =96 (-111) -104 (-121) -127 (-139) -142 (-150) -147 (-152)
500 My (-76) -89 (-106) -98 (-116) -125(-136) -142 (-149) 144 (-148)
1Ty (-72) -86(-102) =93 (-111) -123 (-138) -139 (-146) -139 (-144)
2y (-66) =79 (-95) -85 (-104) -114 (-132) 134 (-141) -133(-138)
3y (-63) =74 (-92) -81 (-101) -111 (-129) -131 (-139) =127 (-137)
4Ty (-59) -73(-89) -79 (-98) -110 (-121) -128 (-135) -127 (-131)
6Ty (-55) -69 (-85) =76 (-94) -107 (-118) -123 (-129) -121 (-130)
10 My (=51) -63(-82) =71 (-90) -101 (-116) -119 (-129) -121 (-126)
20y, (-48) -57 (-75) -65(-84) -95 (-110) -113 (-122) -115 (-119)
40 My, (-43) -51(-70) -59 (-78) -89 (-104) -107 (-116) -109 (-114)

3HaueHunsa $a30B0ro WyMa rapaHTMpoBaHbl B AnanasoHe TemnepaTyp oT 0 4o 55 °C, npu 0TCYTCTBMU MexaHUYecKux Bubpaunin. MamepeHo
OJ19BbIXOAHOr0 YpoBHSA +10 ABM MK MakcUManbHOro HOPMUPOBAHHOIO YPOBHS MOLLHOCTU (MeHbLIee U3 3HaYeHuin)



OpHononocHbIi ¢pa3oBbiii WyM Ha yacToTe 10 My, cpaBHeHuWe npu
MCNOoJIb30BaHUM CTAaHAAPTHOW KoMnekTauuu u onuun UNY

50 CraHp, komnn,
-0 === Onums UNY

70
TOE+00 1.0E+01 1.0E+02 1.0E+D3 1.0E+04 1.0E+05 1.0E+06 1.0E+07 1.0E+08

3aBucumoctb L(f) [ABH/Tu] oT 0TCTPOMKYM OT YacTOThI Hecyein

OpHONONOCHbIN ¢pa3oBbIi WyM, onuus UNY

170
10E+00 1.0E+07 10E+02 10E+D3 10E+04 1.0E+05 1.0E+06 1.0E+07 1.0E+0D8

3aBucumocts L(f) [aBH/Tu] oT oTCTpOiKYM OT YacTOThI Hecywei

OaHononocHbIi ¢pasoBbii WyM Ha YacToTe 10 My,
peXMM onTMMU3aLUmM oTHoWeHns curian/wym (C/LL) Bkn./BbIKA.

110

S=10Tu, 0 aBm, C/LLI = Bbikn.
+| w10 [Ty, 0 gbm, C/LU = KA.
wm wm 10 [Ty, +19 gbm, C/LU = BbIKA.

120

-130
140
-150
160

1E+I3 1E+04 1.E+0B 1LE+DE 1E+07 1E+08

3asucumocts L(f) [ABH/Tu] oT oTCTPOMKM OT HaCTOTbI Hecywen
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0AHOMOMOCHDLIN Ga30BbIN WWYM, CTAHAAPTHAs KOMMJIEKTauus

-20

30 i
w— 40 T

-10 — Jormu

5 — 10Ty

y? w3 T

7 =i

80 = 100wy

170

TEH00  1E+01  1EHDZ 1.E+08

1EH0E  1.EHI7

LEH03  1TE+04 1E+DS

3aBucumoctb L(f) [ABH/Tu] 0T 0TCTPOMKYM OT YacTOThI Hecywein

OcTaTo4HbIM OQHONONOCHDIN pa3oBbIi WyM, onuus UNY

1 —40 Ty
A0 — 20Ty
-5l = 10Ty
0 — 3Ty
—1 Ty

170
1TE+00  1.E+01 1E+02 1E+03 1.E+04 1EHDS 1.E+06 1LEHT 1.E+HDE

3aBucumocts L(f) [ABH/Tu] oT oTCTpOiKYM OT YacToOThI Hecywei

OpHononocHbIi ¢pasoBbiil WyM HA YacToTte 1 My,
PEXUM ONTUMU3ALMM OTHOWEHUA curHan/wym (C/LU) Bkn./BbIKA.

110

=1TTu, 0 pBm, C/LL = bikn.
120 T T T 17| w—1 Ty, 0 BM, C/LL = BKA.
e | [T, +21 ABM, C/LU = BbIKN.

130

140

-150

160

1E+03 TE+14 1E+0B 1.E+DB 1E+07 1.E+08

3asucumoctsb L(f) [ABH/Tu] oT oTCTPOMKM OT HaCTOTbI Hecyuen
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3aBucumocTtb aMnMJIUTYAHOro MOAYyJISUUOHHOIO LUWyMa OT YPOBHA MOLLLHOCTU 3aBucumocTb aMNJIUTYAHOro MOAYJISLUOHHOIO LUyMa OT YPOBHSA MOLLHOCTH,

NpeXXMMa onTMMMU3auum oTHoweHus curian/wym (C/LL) (u3m.) peXxMMma onTMMMU3aumnm oTHoweHuns curian/wym (C/LL) n nonocbl APM (n3m.)
0 -20
&]1] -30
40 = 10TTu, 0 A6M, C/LL = BbIKN. A0 s 1 [Tu, 0 a6M, C/LL = BbIKN.
Rl e 10 [Ty, 0 aBM, C/LU = KA. 50 w1 [Ty, 0 4BM, C/LU = BKA.
60 w10 [Ty, +21 aBM, C/WL = BBIKA. 60 e | [Ty, +21 oM, C/LU = BBIKA.
70 10 1 TTw, +21 aBwm, C/LL = BKn.,
-8 50 nonoca APM = 200 'y
80 40
100 100
110 AN —
120 120 _—
-130 -130
1 i X
150 150 T
- 16 - 16 =
170 170
TEHD0 1E+01  REHDZ LE+D3  LESM 1EH05  1E+06  1E+07  TE+DB TEHD0 1E+01  LEH02  1E+03  LE+4  1EH05  1E+06  1E+07  1E+DB
3asucumoctb M(f) [aBH/Tu] oT oTCTpOMKM OT YacToThl Hecywei f [Mu] 3asucumoctb M(f) [aBH/Tu] oT oTcTpoiKkuM oT yacToTbl Hecywe#n f [Mu]

LLnpokononocHbin wym 1 () = usm.

100 MI'y, (=143 pbrfu)

500 MlNy (=155 pbrly)

1My (=163 pbrfu)

10 My (=150 pbrly)

20Ty (=143 pbwlu)

40Ty (=135 pbrly)

OcTtaTtouHas YM (pexum HI, CK3). ins onpeneneHuns 3Hayenus N cM. Tabnunuy c nonocamm yactot
Monoca ot 0,3 po 3 Ky <N*0,1 'y (n3m.)

Monoca ot 0,05 po 15 klMy < < N*0,5 Ty (n3m.)

OcTtatoyHasa AM (pexxum HT, +10 gbM, nonoca ot 0,3 po 3 kly, CK3)

<2[Ty <0.01% (n3m.)

FapmoHuku [pexkum HI'] 2 () = Tun.

[Ownana3oH yactoT Pexxum HI npu +10 nbm Pe>kum HI npun +20 gbm®
Ot 9 kly mo 200 Mly, < -48 nBH (-54 pBH) <-38 nbH (=43 nBH)
>200Mlu go 2 My < -33 abH (40 gbH) <-25 pBH (=31 gbH)
>2n00200Ty < -55 nBH (=65 gbH) <-50 gBH (=55 oBH)

1. PexuM HI npu ypoBHe MowHocTv +10 obM ans oTcTpoek oT YactoThl Hecywel > 10 My, B pexxrMMe BbICOKOr0o OTHOLIEHUS! CUTHaIViLyM
(peXXMM ONTUMM3ALMM OTHOLUEHUS CUTHAIVLYM).
2. TexHuueckue xapaktepucTuku (TX) npuMeHnMbl B AnanasoHe Temnepatyp oT +15 go +35 °C. XapaKTepucTUKM rapMOHUYEeCKMX

UCKaXXeHnw 3a npenenamMm HOPMUPOBAHHOIO AMana3soHa YacToT ABNAKTCA HOMUHATbHbIMWU.

3. Wnv npu MakcuMMasnbHOM HOPMUPOBAHHOM YPOBHE MOLLHOCTY (BbIGMPAETCA MEHbLUEE U3 3HAYEHMN).
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Fap npum yp +10 pbm, 520 (u3m.) FapMoHuku npu yposHe +20 abm, onuus 520 (u3m.)
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TFapMOHMKM Npu yp +10 aBM, 540 (u3m.) FapMoHMKM npu ypoBHe +20 abM, onumns 540 (13m.)
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HerapmoHuueckue coctasnsiowme (pexkxum HIN'"2() = tun.

Ovana3oH yacToT OTtcTpoiika > 10 kl'y

CtaHoapTHas komnnektauunsa (aBH) Onuus UNY (aBbH)

Ot 9 klu mo <5 Mly, -65 -65 (-75)
015 p0 <250 Mly -75 -75 (-86)
0T 250 oo < 750 My, -75 -96 (-100)
OT 750 MlNy go < 1,5 My -72 -92 (-100)
011,500<3,00Ty -66 -86(-93)
0T3m0<5T0Ty -60 -80 (-88)
OT5m0<10T0Ty -69 -74 (-80)
0T10m0<20TTy -63 -68 (-75)
0120 no 40 Ty, -57 -62 (-68)
Cy6rapmoHuku (pexxum HI, aBH)

OT9klMypo 1,51y None

>1,5p03,2Ty -75 (-83)

>3,2p05T0Ty -67 (-75)

>5p00100Ty -67 (-75)

>10p7020 Ty -56 (-65)

>20 0040y -53(-63)

1. Pexwum HI npu ypoBHe mMowHocTn +10 obm.
2. HerapmoHuueckue cocTaBnsitolLme, CBA3aHHble ¢ ceTbto nuTaHus: ot 60 go 300 Ny < -50 pbH. M3MepeHo B ananasoHe yactot o1 1 My go 40 Mu.

IbKuTTep, cTaHAapTHasa KoMnnektauus' (M3m.)

MkUI

1.

CkopocTb nepepayu

Monoca pxxutTepa,

Hacrorawecywmen o LLix SONET/SDH  CK3 CK3 (n3m.) Bpewma, nc

155 Ml'y 155 Méutic OT100Ty o 1,5MIy 99.3 0.6

622 Ml'y 622 Moutc OT 1 kly po 5 Mly 52 0.08

2.488TTy, 2488 Méut/c OT 5kl fo 20 MIy, 205 0.08

9.953 Ty, OT 10 kly po 80 MI'y, 789 0.08

39.812 1Ty Ot 40 kl'y po 320 MMy~ 3252 0.08

Dxuttep, onumsa UNY' (u3m.)

YacTora Hecyuei CkopocTb nepepaun [lonoca mxxutTepa, MkUI Bpems, nc
AaHHbIXx SONET/SDH CK3 CK3 (u3m.)

155 Mly 155 Méuk OT100Ty o 1,5MIy 415 0.27

622 Ml'y 622 Moutc OT1kly po 5 Mly 21 0.033

2.488TTy 2488 Méut/c OT 5kl fo 20 Mly, 71 0.028

9.953 1Ty, OT 10 kly po 80 MI'y, 277 0.028

39.8121Ty OT 40 kly po 320 My 1271 0.032

Bbluncnsaercs, ICXOAs U3 XapaKTepucTuk ¢hasosoro wyma B pexkume HI npu ypoeHe MowHocTh +10 ABM. YTo6bl NONy4nTb 3HAYEHUS ANA APYrMX4acToT,

CKopocTeil nepeAayn AaHHbIX UK MOJSIOC YacToT, cieayeT 06paTUTbCS B NpeacTaBuTenbcTBo KoMnaHunKeysight Technologies.



XapaKTepuCTUKKN aHaAIOroBOM MOAYNALUM

Monocekl yacToT

Monoca Ne

O 0O N o0 oW N -

—_
o

Anana3oH yacTor
OT 9Kkl po <5 Mly,
0715 0o <250 Mly,
0T 250 o < 375 My,
07375 po < 750 MIy,
OT 750 Ml po< 1,51y
Ot1,5p0<3ITu
OT3n0<6lTy
Otépo<12TlTy
0T12p00<24TTy
0T 24 po 40Ty,

YactoTHas Mopgynsaums (onuma UNT) (cm. 3Hauenue N Bbiwwe)

MakcumanbHasa gesunaums

Pa3pewwatowas cnocobHocTb

MorpelwHocTb geBraummn

YacToTHas xapaKTepucTuka Moaynsumm
(npu vactote mogynsiumm 100 kM)

MorpelwHocTb HecyLen 4acToTbl

OTHocuTenbHo HIM nocne kannbpoBku

YM c OTKpbITbIM BXOL,0M

UckaxkeHus

YacToTHas Moaynsums, ucnosb3ytoLias

BHelHMe Bxoabl Tunu 2

N x 10 Mly (Hom.)"
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N

1 (undposoit cuHTeE3)
1
0.25
0.5

1

2

4

8

16
32

0,025% ot pesnaumm unu 1 My (6onbluee U3 3HaYEHU) (HOM.)

<+2% + 20 'y 2 [yactota mogynsaummn 1 kly, gesmaums = N x 50 klu]

Monoca no yposHio -1 gb

Monoca no yposHio -3 ab

0T 05 My go 3 Mly (Hom.)
Ot 0/1 Ty go 7 Mly (Hom.)

< +0,2% ot yctaHosneHHown aesunaumm + (N x 1 Tu)?

< +0,06% ot ycTaHoBneHHon gesnauun + (N x 1 u) (tun.) 4

< 0,4% [yacTota Mmogynaumm 1 klu, aeenaumsa = N x 50 klu]]

YyBCTBUTENBHOCTb
BxonHon nmnegaHc

TpakTbl

®dazosas moaynaums (onumusa UNT) (cM. 3HaueHue N Bbiwe)

MakcuManbHasa nesmauns

Frequency response

Paspewatowas cnocobHoCcTb

rlOFpeUJHOCTb Aesvauunn

NckaxkeHuns

(da3zoBas MoAyNAUNS, UCMONb3YHOLWas

BHewHue Bxoabl 1 unn 2

+1 B nuK. ons nHguumpyemon gesvaumm (Hom.)
50 OM600 OM/1 MOM (HoM.)

Tpaktbl FM1 1 FM2 cymMupytoTcst BHYTpUY
NS NoJlyYeHUs KOMMNO3MTHON MOAYNALNUK

Pe>XMM HopManbHOM Nonockl N x 2 pag (Howm.)
Pe>uMm WwupoKoi nosocsl N x 0,2 paguaH (Hom.)
Pexxum HopManbHon nonocel (-3 ab) 0T 0 o 1 My (Hom.)
Pexum wupokon nonocsl (-3 ab) 070 go 4 My, (Hom.)

0,1% oT neBnauumn
<+0,5% + 0,01 pag (tun.) [uacToTta Mmogynsaummu 1 KU, pexxMM HOpMasnbHON NONOCkI]

< 0,2% (tvn.) [4acTota Mmopynsaumm 1 Ky, pexxum HopManbHoi nonockl, geenauns = N x 1 paal

YyBCTBUTENBHOCTD +1 B nuK. ons nHamumpyemon gesvaumm (Hom.)
BxogHol nmnepaHc 50 OM unn 600 OM nan 1 MOM (Hom.)
TpakTbl TpakTbl ®M1T 1 ®M2 cymMupyrOTCS BHYTpU

L5 NOSYYEHMSt KOMMO3WUTHON MOZYALMK

[leBnaums npu 4acToTHOW MoAyNsLMUM B nosioce, GopMUPyeMoil METOAOM LIMPPOBOro CUHTE3a, paBHa 5 MIy,.

TexHuueckue xapaktepuctukm (TX) npuMeHnMbl B Anana3oHe Temnepatyp ot +15 go +35 °C.

TexHU4YecKkme xapaKTepUCTUKN [OCTOBEPHbI AJ1S UBMEHEHUI TeMnepaTypbl B npegenax +5 °C oT TeMnepaTypbl Npu nocnegHen kanubposke YM ¢ oTKpbITbIM

BXOAOM.

TunoBas xapaKTepucTMKa HenocpeAcTBeHHO nocsie KanubpoBkn YM ¢ OTKPbITHIM BXOAOM.
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AMnnutyaHas Mmopgynsaums (onumsa UNT)'

Fny6una AM JInHeWHbIN peXxum JKCNOHEHUMANbHBIN PEXUM

YcTtaHaBnvBaemas rnybuHa 010 mo 100% 0Ot 0 o 50 ob
APM BkJ. ¢ rny6okon AM (no
ymonyaumio) unm APM Bbikn.?

Pa3pewatowas cnocobHocTb 0,1% (Hom.) 0,01 gb (Hom.)
MorpewHocTb rny6uHsl AM f<5My < 1,5% oT ycTaHOBNEHHOrO + 2 pb npu rny6uHe 40 gb (tun.)*
APM Bkn. 3 3HaueHua +1%
[npu yacTote Mmogynauum 1 Ky, (0,5% ot ycTaHoBMIEHHOrO
n rny6uHe mogynauum < 80%] 3HavyeHus +1%, Tun.)
5MMy=<f<320MTy < 4% OT OT yCTAHOBNEHHOrO + 2 pb npu rny6uHe 40 b (tun.)*

3HaveHusa +1%

>3,2p00401Ty ((3% oT oT ycTaHOBMIEHHOrO + 4 nb npu rny6une 40 ab (tun.)*
3HaueHusa +1%, Tun.)

CyMMapHbIit Ko3ppuLMeHT rapMoHuK (npu yacTote moaynsaumm 1 klfy)

f<5My ny6uHa 30% <0,25% (tvn.)
Cny6uHa 80% <0,5% (tun.)

5MIy<f<40TlTy, Fny6una 30% <2%
ny6una 80% <3%

YacToTHasa xapaktepuctuka moaynsuum (rny6una 30%, nonoca no ypoeHto —3 ab)
OT9klMypo <320y, 07010 Ny go 50 klMu®
>3,20040T0Ty Ot 0/10 My mo 100 KMu?®

AMNNUTYAHas MOAYNALUSA, UCNONb3YIOLAA BHeLWHUe Bxoabl 1 unm 2

YyBCcTBUTENBHOCTD +1 B nuk. ana uHgmuupyemoin rny6uHel (npesbilweHne npegena Moxet 6biTb 200% unu 2,2 B nuk.)
BxoaHon nmnegaHc 50 OM nnn 600 OM nnn 1 MOM; NnpeaenbHO [ONYCTUMBIN ypoBeHb: +5 B Makc.
TpakTbl Tpakt AM1 1 TpakT AM2 cyMMUpYIOTCA BHYTPY A8 MNOJy4YeHUs KOMMO3MTHOM MoaynsumMm

OAHOBpeMeHHaﬂ U KOMMNO3UTHasA MoaAynauua

OpHoBpeMeHHas Moaynsauus Bce Bugbl Mogynsaumm (UM, AM, ®M u UM) MoryT BbiTb BKIOYEHbI OAHOBPEMEHHO, 33 ClIEeAY MM
UCKITIOYEHMAMU: He MOoryT coBMewatbes YM n OM, 1 aBa BuAaa Moaynaunm He MOryT OHOBPEMEHHO
reHepupoBaThCs C UCMOSIb30BAHWMEM OAHOIO M TOMO e UCTOYHWKA MOAYINPYIOLLErO CUTHANa.
Hanpumep, UM, AM n YM moryT paboTaTb 04HOBPEMEHHO M ByayT COBMECTHO MOAY/IMPOBaTh
BbIX0A4HOM BY-curHan. 3To nosie3Ho ANd UMUTALUM UCKAXKEHWUI CUTHAJIOB, PaAMOMMNYbCOB C
JINHEMHON YacToTHoM Moaynsumen PJIC unu ckaHupyowen Moaynsiumm.

KoMno3utHasa Mmogynauuns AM, UM n OM nmMetoT No ABa TpaKTa MOAYNSALMU, KOTOPbIE CYMMUPYOTCS BHYTPU U 06pasytoT
KOMMO3UTHY0 MOAYNALNIO; MOAYSILUS MOXKET BbITb PE3ySIbTaToM 1t060# KOMBMHALUN BHYTPEHHUX
WV BHELUHWX UCTOYHUKOB

AM 4yM dM UM
AM + + + +
E1Y + + - +
oM + - + +
M + + + -

+ = COBMECTUMbI, — = HECOBMECTUMbI

AM specifications apply 6 dB below maximum specified power and down to —=15 dBm for Option 520 or —20 dBm for Option 540 from 15 to 35 °C with
ALC TexHu4YecKne xapakTepucTukn AM nprMeHMMbI NPU YPOBHSAX MOLLHOCTK, KOTOPbIE N0 KpaHen Mepe Ha 6 4B Hu1Ke MakcUManbHOW HOPMUPOBAHHOWM
MOLLHOCTM M CHVXKeHbl o —15 abm (gns onumn 520) nnm go —20 abm (ans onumu 540) B ananasoHe TemnepaTyp ot 15 o 35 °C ¢ BknouéHHon APM.

Pexxum BbikntoueHHo APM ncnonb3yeTcs Ans MOAYNSALMU KOPOTKUMU UMNYNbCaMy Winu Npu 60MbLLUMX 3HAYEHUAX ry6uHbl AM ¢ MakcuMyMamm orvbatoLuei B
npepenax pabouero AvanaszoHa APM. YpoBeHb MOLLHOCTM HECYLLel CTAaHOBUTCS TOYHbLIM NOCJIE BbINMONHEHUS Noucka MowHocTu (Power Search).

PexwuM rny6okoi AM (Deep AM) npu BkntouéHHon APM obecneunBaeT yBenuyeHHyto rny6uHy AM 1 yMeHbLUeHHbI YPOBEHb UCKAXEHU COBMECTHO C
BHYTPEHHEN PEryJIMPOBKOI YPOBHS CUCTEMbI C 06PATHOMN CBA3bI0. 3TOT PEXMM AOJIXKEH UCMONBb30BATLCS B C/ly4Yae NOBTOPSOLWMXCS CUrHanos ¢ AM (vacToTa >
10 ') ¢ MaKCUManbHbIMKU 3HaYeHNAMMN > -5 ABM (HOMUHaNbHOe 3HaveHwe, 6e3 y4éTa yCTaHOBKM CTYNEHYATOro aTTeHaTopa).
+ 2 b npu rny6une 40 a6 1 50 b ans yactot < 31,8 [Ty u + 4 ob npu rny6uHe 50 b ana yactot > 31,8 Iy (M3M.).

Cnap AYX Hecywen B guanasoHe 4yactoT oT 5 go 50 MI'y coctaensieT He 6onee 5 b npu yactote Mmogynsiuum 50 kl'y. B onnanasoHe yactot ot 50 MMy go 3,2 My,
NpUrofHa K UCnosib3oBaHuIo YactoTa Moaynsiumm go 100 kl'y, a B AnanasoHe yacToT Bbiwe 3,2 My - go 1 Mlu.



BHelwHue BXoAbl MOAYNSALMN
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(Mpu6op KoMnneKTyeTcs BHeWwHUMM BxoaamMu UM, AM u ®M npu 3akase onunn UNT u BHewwHuMu Bxogamu UM - npu 3akase onuun UNW)

EXT1
EXT2
PULSE

BxomoHon nmnepaHc

AM, UM, ©OM
AM, UM, OM
MM (Tonbko 50 Om)

50 OM, 1 MOM, 600 OM, cBsI3b MO NOCTOSSHHOMY USTX NEPEMEHHOMY TOKY

BHYTpeHHMI UCTOYHUK aHaNoroson Moaynsaumm (cTaHaapTHas KOMNAEKTauus)

(FeHepaTop curHanos gnsa ucnonb3oBauus c AM, YM n ®M u Bbixonom LF OUT; Tpe6yeT 3aka3a onumumn UNT)

®opMa curHana

[nanasoH yacToT ModynsLun
Paspeluatowas cnocobHocTb
MorpeLwHoCcTb YacToThbl

LF OUT (HY-Bbixon)

MHorogpyHKuMoHanbHbIN reHepaTop (onuus 303)

CvHycompanbHas, TpeyrosibHasi, NPsIMOYrosibHas, NI006pa3Has C MoM0XKUTENIbHbIM
HaKJIOHOM, NI006pa3Has C OTPULATENbHbLIM HAaK/IOHOM

070,1 My 8o 2 My (c BO3MOXHOCTbIO HACTPOMKKM 40 3 ML)

0,1y,

CooTBETCTBYET NOrpPeLIHOCTM UCTOYHMKA OMOPHOM YacToThl (HOM.)

Ot 0 no 5 B nuk. Ha Harpy3ke 50 OM, cMeweHue oT -5 go 5 B (HoMm.)

Onuunsa MHOropyHKLMOHANILHOrO reHepaTopa COCTOMT U3 CEMU FreHepPaToOpPOB CUrHANO0B, KOTOPbIe MOXKHO HacTpauBaTb HE3aBUCUMO,

M 00 NATUM3 HUX OAHOBPEMEHHO C UCMOJIb30BaHUEM CBOMCTB KOMNo3uTHon Moaynsuum B AM, YM/®M u Ha HY-Bbixoae (LF OUT)

Buabl curHanos

[eHepaTop curHanos ctaHAapTHoM popmbll

['eHepaTop CUrHanoB cTaHZapTHoON Gopmbl 2

COBOEHHbIN reHepaTop CUrHaNoB CTaHOAPTHOM
dopMbI

['eHepaTop cUrHanoB cTaHAaAPTHON GopMbI
CO CBMMMPOBaHMEM

leHepaTop wyma 1

[eHepaTop WyMa 2
HanpsikeHne NocTosiHHOrO ToKa
YacToTHble napaMeTpbl
CuHycoupanbHbIi CUrHanN

TpeyronbHbIN, NPSMOYrofibHbIA, M1006pa3HbIN,
MMMNYSIbCHBINA CUTHAnbI

Monoca wactoT wyma
Pa3spewatouias cnocobHocTb

MorpeLwHocTb YacToThbl

CuHycomaanbHbIN, TPEYroNbHbIN, NPSIMOYrofbHbIN, MUI006Pa3HbIN C NONOXKUTENb-
HbIM HaKJIOHOM, NI006Pa3HbIN C OTPULLATENBHBIM HAKNOHOM, UMY bCHbIV

CuHycounaanbHbIN, TPEYroNbHbIW, MPSMOYrofIbHbIN, MI006Pa3HbIN C NONOXUTENb-
HbIM HaKJTIOHOM, NNO06PAa3HbIN C OTPULLIATESIBHBIM HAKITOHOM, UMY bCHBIN

CuHycompanbHbIN, TPEYrosbHbIN, NPSMOYIofibHbIN, MMN006Pa3HbIN C
NOJIOXKUTENbHbIM HAaKJIOHOM, MUI006Pa3HbIN C OTPULLATENTbHBIM HAKIOHOM,
HacTponka casura ¢as 1 OTHOLEeHUs aMNINTYL TOHA 2 OTHOCUTESIbHO ToHa 1

CuHycoupanbHbIv, TPEYroSibHbIN, MPSIMOYTOJIbHbIN, MMN006PA3HbINA C NONOXKUTENb-
HbIM HaK/I0HOM, MUI006Pa3HbIN C OTPULLATENIbHBIM HAKJIOHOM; PEXMMBbI 3anycKa:
ABTOMATMYECKUI, OT KNaBULLM 3anycKa, No WWHe, BHELWHWUIA, BHYTPEHHUIA, N0 TanMepy

LLlymonono6HbIN ¢ paBHOMEPHbIM pacnpeaeneHneM unu pacnpeageneHduem aycca
LLlyMonopo6HbIf ¢ paBHOMEPHbLIM pacrnpeeneHreM unun pacnpegeneHvem laycca
Tonbko ana HY-ebixoga (LF OUT)

010,11 Tu mo 10 Mly,
07t0,1Tupo 1My

10 Mly,
0,1y

CoOTBETCTBYET NOrpeLHOCTM UCTOYHMKA OMOPHOW Y4acToTbl (HOM.)

Mopaynsauus kopoTkuMmu umnynbcamu (onumss UNW unu UW2)' () = tun.

MNMopasneHue B nayse

Bpemsi HapacTaHus/cnaga (Tr, Tf)

MUHUM. anuTenbHoCcTb MMNynbca, APM Bkn/Bbikn.?

YacToTa noBTopeHuns, APM BKkN/BbIK.
MorpelHocTb ypoBHS MOLHOCTH (OTHOCUTESBHO
pexxuma HIM), APM Bkn/Bbik?

KoMmnpeccus gnnTtensHocTvt (LANTENbHOCTD
BY-umMnynbca no cpaBHEHWIO C BULEOBbLIXOLOM)

(> 80 nb)?

< 10 Hc; 7 He (Tun.)

> 1 mkc (500 He, Tun.)/= 20 He

0110y ao 500 kMot 0 oo 10 My,
<+0,706 (0,5 o6, n.M< + 0,75, Tun.)

< 5 Hc (Tnn.)

XapakTepuctuku MM rapaHtupytotcs Ha yactotax > 100 MI'y 1 ypoBHSAX MowHocT >-3 bM. PaboTocnoco6HOCTL coxpaHsieTcs npwm

NOHMXKEHUMN 3HAYEHNs YacToTbl Ao 9 KU,

Ha yacTtoTtax Bbiwe 35 [Ty ycTaHOBKa BepHbepa > 0 gbM.

Ona cobniopeHns Tpe6oBaHUN 3KCNOPTHOIO KoHTponsa onuus UW2 orpaHuynBaeT MUHUManNbHYO AJUTENbHOCTb UMMYNbCA HA YacToTax

Bbiwe 31,8 [Ty 3HayeHnsamu = 500 Hc.

C BKJ/ItOYEHHOM dyHKUMen noucka mowHocTv (Power Search).
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Mapa3uTHoe npoxoxaeHue BugeocurHana’
<3,2MMw> 3,2 My,

<50 MB (Tvn.)< 3 MB (Tnn.))

3anepxKa BugeocurHana (ot BXxofa BHELHen 40 Hc (HoMm.)
MoZynauMmM 0o Mogynsrtopa)
3apepkka BY-curnana (ot Mogynsatopa oo BY-soixoga 45 Hc (HoM.)

Bbi6poc Ha ppoHTE umnynbea

<10% (HoMm.)

BxopHon ypoBeHb

+1 B nuk. = BY-umnynbc Ha Harpy3ke 50 OM (Hom.)

Td - 3ageprkKa Bugeonmnysbca (perynmpyemas)

Tw — piMTenbHOCTb BUAEOUMNYNbCa (perynvpyemas)
Tp — nepvog NOBTOPEHMS UMMYSLCOB (perynnpyembiit)
Tm - 3apepxxka BY-umnynsca

Trf — pnutenbHocTb BY-uMnynbea

Tf - Bpems cnapa BY-umnynbca

Tr - Bpems HapacTaHusa BY-umnynbca

Vor — BbIBpoc Ha dpoHTe nMnynbea

Vf — nponesaHue BugeocurHana

Boixon
curHana

CUHXPOHU3aUMKN

Bupeosbixon

BoixoaHowu
BY-umnynbc

BHYTpeHHMI reHepaTop MMNYJbCoB (BKAIOYEH B cocTaB npubopa npu 3akase onumn UNW unu UW2)

Pexxnmbl reHepauunu

Meproanyeckunin UMNyNbCHbIM CUrHan (aBTOMaTUYECKUI UAN XAYLIMIA 3aMyCcK),
NepuoaNYECKUIA CUTHAJ NPSAMOYrosibHOM GopMbl (MeaHAp), NapHbie UMMYJIbChI

C HacTPOWKOW NOJIOXKEHWS MepBOro MMMyNbCa OTHOCUTENbHO CUTHaNa 3anycka
unu 6e3 Heé (KAyLWwwni 3anyck), cTpobrpyeMas UMMybCHas NOCief0BaTeIbHOCTb,
BbIBOA, UMMYJIbCHOFO CUTHaNa Yepe3 BHELUHWU COeQUHUTENb.

YacTtoTa cnefoBaHuUs NPSIMOYrofibHbIX UMNYbCOB

070,1 My zo 10 My, paspewatowas cnocobHocTs 0,1 My (HoM.)

I‘Iepwop, noBTOpeHNa NMNynbCoB

071 30 Hc Ao 42 ¢ (Hom.)

OnutenbHocTb MMNynbca?

Ot 20 Hc oo nepuoga noeTopeHnst uMnynbcos — 10 He (HoM.)

Paspewatowas cnocobHocTb

10 HC

HaCTpaMBaeMaﬂ 3a[epixKa 3anycka

Ot (-nepuopg nostopenus + 10 He) go (anuTenbHocTb Mnynbca — 10 He)

Mpenensl ycTaHOBKM 3a[epPXKKM

ABTOMATUYECKUN PEXUM 0T1-3,99 MKkc oo 3,97 MKc

HKaoywmm pexum Otr0po40c

Paspewatowas cnocobHoCcTb
(3apeprkKa, AIMTENbHOCTb, Nepuoa)

10 Hc (Hom.)

MapHble UMNYNbCbI

3apepka 1-ro umnynbca 01 0 po 42 ¢ — pnuTenbHoCTb UMNynbca — 10 He

(OTHOCWTENIbHO BbIXOAA CUHXPOHM3ALMK)

OnutensHocTb 1-ro umnynbca | OT 20 He Ao 42 ¢ — 3agepxka — 10 He

3apepikKa 2-ro umnynbca Ot 0 go 42 c - (3apepxKa 1 + gnutensHocTb 2) — 10 He

LnutensHocTs 2-ro umnynbea | Ot 20 oo 42 ¢ - (3agepkka 1 + gnntensHocTts 2) — 10 He

FeHepaTop nocnepoBatenbHocT uMnynbcoB (onums 320) (tpeGyetca onuusa UNW unu UW2)

MakcuManbHoe YMCI0 LUKIIOoB nMmnynbCcoB
(anemeHTOB) B nocnenoBaTesibHOCTU MMNYJIbCOB

2047

[Ovana3oH pnnMTenbHOCTH BKJTlOYEHHOro/
BbIKJTOYEHHOIo COCTOAHUA

OT20HCc po 42c

FREQUENCY

20,000 000 000 00 s | ~10,00 n

rime offset: (0.000 000 00 sec

Time Dffset
0.00000000

Zoom In

Pulse Train

Zoom Out

[ |

1.00usec/div Zoom In Max

Zoom Out Mawx

1. XapaKTepuCTUKM Napas3nNTHOro NPOXOXAEHUS BUAEOCUIHANA MPUMEHWUMbI ANt YPOBHEeW MoLWHOCTM < +10 ABM.

2. [ns cobniopeHus TpeboBaHUIM 3KCNOPTHOrO KOHTpons onums UW2 orpaHuymMBaeT MUHUMASbHYIO ASIMTENIbHOCTL MMMYbCca Ha YacToTax Bbiwe 31,8 Ty,

3HayeHusamu = 500 Hc.
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O6wume xapaKTepucTUKn

OucTaHuMOHHOE ynpaBneHue

NHTepdencsl

GPIB, IEEE 488-2, 1987 ¢ pyHKUMAMM NPUEMHUKA U NepefaTyYnKa
LAN, nutepdenc 1000BaseT, coBmecTuM ¢ knaccom C ctaHpgapTa LXI
USB, Bepcus 2.0

A3bIky ynpaBneHus

SCPI, Bepcusi 1997.0

CoBMecTMMOCTb C npubopamu,
NoAAEP>KMUBAIOLLNMU NOAMHOXECTBO
06LWMX KOMaHA,

Tpe6oBaHusa K ceTV NUTaHUSA

0T 100 pgo 120 B, 50/60/400 I'y,
0T 220 po 240 B, 50/60 Iy,
280 BT Makcumym

Anana3oH pa6ounx TeMnepaTyp
Ot 0 po 55°C

[dvanasoH TeMnepaTyp XpaHeHuUs
Ot -40 po 70°C

Keysight Technologies: N5181A\61A, N5182A\62A, N5183A, E4438C, E4428C,
E442xB, E443xB, E8241A, E8244A, EB251A, E8254A, E8247C, E8257CD,
E8267CND, cepus 8648, 8656B, E8663B, 83711B/12B, 83731B/32B, 83751B/%52B,
8340B/41B, cepus 836xx, 8664A, 8665A/B, 8644A, 8662A63A

Aeroflex Incorporated: cepus 3410

Rohde & Schwarz: SMR, SMF100A ,SMB100A, SMBV100A, SMU200A, SMJ100A,
SMATE200A, SMIQ, SML, SMV

Anritsu: MG369xABC

BbicoTa Hap ypoBHeM Mops (paGouas n xpaHeHus)

Lo 15000 ¢yToB unu go 4600 m

UcnbiTaHMA Ha BO3AeCTBME OKpYXKaloLien cpeabl

O6pa3ubl 3TOro n3genus 6ulau NogBePrHyThl TUMNOBbLIM UCTBITAHWMAM B COOTBETCTBUN C Tpe6oBaHUSAMU HOPMATMBHOIO
nokyMeHTa Environmental Test Manual koMnaHuu Keysight Technologies n npoBepeHbl Ha YCTOMUYMBOCTb K KNMMAaTUYECKUM
MMeXaHU-4YeCK1UM BO3LENCTBUSM B MPOLLECCE XPAHEHWUS, TPAHCNIOPTMPOBaHUS U 3KcnyaTauuu. McnblTaHns npoBoananch

B TOM YMC/Ee C MPUMEHEHNEM TaKMX BO3LENCTBYHOLWMX GAKTOPOB, Kak TeMMnepaTypa, BNa*KHOCTb, yaapbl, BUGpaLums,
MOHMXEHHOE AaBNEHME Y UBMEHEHUSI HAMPSXKEHUsI MUTaHUs, HO He OrPaHNYMBANIUCH TOJTIbBKO UMW, MeTOAUKY UCNbITaHUI
cooTBeTCTBYIOT TpeboBaHMaM cTaHaapTa M3K 60068-2, a ypoBHM BO34ENCTBYOLWNX GAKTOPOB - TPEGOBAHUSIM BOEHHOMO

cTtaHpapTta MIL- PRF 28800F Class 3.

TexHuKa 6e3onacHOCTH

CooTBeTcTBYET TPeOOBaHUSAM €BPOMNeNCKOro HOpMATMBHOMO AoKyMeHTa European Low Voltage Directive 200695%EC

* IECEN 61010-1, 3rd Edition

» Canada: CSA C22.2 No. 61010-1-12

* USA: UL 61010-1 3rd Edition
3MC

CooTBeTcTBYET TPEOOBAHUAM €BPONENCKOro HOPpMaTUBHOMO AoKyMeHTa European EMC Directive 2004/108EC

* [ECEN 61326

e CISPR Pub 11 Group 1, class A
* ASNZS CISPR 11

» ICESNMB-001
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Mamarb

MaMsTb COBMECTHO UCMONb3yeTcsl ANs 3anoMUHAHUS COCTOSHMIA Npubopa, ¢panoB AaHHbIX Nofib3oBaTens, hannos
CBMMMPOBAHMA MO CMNCKaM, NnocsiegoBaTesibHOCTeN curHasnos v apyrux ¢annos. Onumsa 006 (3awmTa KoHGUOEHUNANBHBIX
[OaHHbIX) N03BOMISIET 3aNOMHUTL 80 8 M6anT. B 3aBMCUMOCTM OT YCIOBUIA UCMOJIb30BAHMUA NAaMATH, MOXHO 3aNMOMHUTb

0o 1000 cocTosiHum npubopa.

3awmra KoHduaeHUManbHbIX AaHHbIX (onuusa 006)

Onums 006 “3awmnTa KOHOUAEHUMANbHbLIX AAHHbIX U CbEMHAs KapTa NaMaTU” NpefocTaBAseT CefyloLiMe BO3MOXHOCTU:

» CbEMHbI TBEPAOTENbHbIN HakonuTeNb 06bEMOM 8 M6anT Ha 6ase dnaw-namaTn (kapta namatn dopmara SD),
OOCTYNHbIN C 3aHen naHenun npubopa

 NoNb30BaTeNb MOXKET NPUHYAUTENbLHO 3a4aTh, YTOObI BCe daliibl COXPaHANNCh TOJIbKO Ha BHELLHEN KapTe NaMaTy,
BKJ1t04as COCTOAHUSA npmbopa, dannbl AaHHbIX Nosb3oBaTens, Gansibl CBUNUPOBAHUS MO CMIUCKAM, CUTHanbl, Nocieno-
BaTe/IbHOCTU CUIHaNoB 1 apyrue dannsbil.

e QuMcTKa NaMsATK, O4MCTKA NAMATU NPU BKIOYEHUU NUTAHWUS U FalleHne aKpaHa

* OTkntoyeHne USB-nopTtos

CaMopgmarHocTuka

BHyTpeHHMe AnarHoctnyeckme nporpaMMbl NpoBepsa0T 60/1bLINHCTBO Mop,yneﬁ B 3apaHee yCTaHOBJIEHHOM COCTOAHUN.
MO,D,yJ'Ib CYMNTaeTCA BblAePXKaBLWKMM NPOBEPKY, €CJZIN ero y3Ji0Bble HanpAaAXeHUa HaxoaaTca B A0NYyCTUMbIX npegenax.

Macca

N5173B-513/520: < 14,5 kr (32 ¢yHTa) HeTTo; < 29,5 Kr (65 dYHTOB) B TPAHCMOPTHOMN YNaKoBKe
N5173B-532/540: < 15,0 kr (33 ¢yHTa) HeTTo; < 29,9 Kr (66 GYHTOB) B TPAHCMOPTHOMN YNaKoBKe

Fa6apuTHble pa3mepbl

88 MM (B)x426 MM (LLI)x489 MM (1) (rny6rHa yunTbiBaET QNHY HOXKeK 3aaHen naHenw) (3,5 aronma (B)x16,8 gronma (LLx19,2 aronma (1)
MakcumanbHas rnybuHa oT HakoHeYHMKa BY-coeanHuTens Ha nepenHen naHenn 0o KOHLA HOXEK 3afHeN NaHenu paBHa
508 MM (20 proiimoB).

PekoMeHAyeMbIi MEXXKaNMOGpPOBO4HbI MHTEpBan
36 MecsueB
CooTBeTcTBME TPpe6oBaHuAM ISO

[aHHbIV NpMbop NPON3BOAUTCS Ha NPeanpUATAKN, COOTBETCTBYLLEM TpeboBaHusaM cTaHaapTa ISO -9001 B cooTBETCTBUM C
nonuTnkon komnauum Keysight Technologies B 06nact ynpaBneHus Ka4yecTBOM.
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Bxoabl v Bbixoabl

CoeauHuTenu nepeaHeii nanenu (Bce coeauHutenu - BNC, ecnu He orosopeHo uHoe)

RF output (BY-Bbixog)

BbixoaHon nmnegaxc 50 Om (Hom.)

Onuus 513520

MpeumnsnoHHbin coeanHutens APC-3,5 MM (Bunka) unu tun N ¢ onumen 1ED

Onuusa 532540

Mpeumn3noHHbIn coegnHuTens 2,4 MM (BUKa);
nntc nepexoabl 2,4 (posetka) — 2,4 MM (po3eTka) u 2,4 (poseTka) — 2,9 MM (po3eTka)

MakcuManbHas MOLLHOCTb
OTPaXKEHHOro cUrHana

0,5 BT; 0 B nocTositHHOro TOKa

USB 2.0

CoeauHuTenu 3afHen NnaHenm

Wcnonb3yeTcs ons noaKl4YeHMs KapT namMsaTy ctaHgapta Memory Stick ¢ uenbto
nepeHoca cocTosHUI Npubopa, NMLeH3nn n apyrux dannos B npubop 1 13 Hero. Takxke
MCcnosib3yeTcs C U3MepuTenamu cpegHen MowwHocty cepun U2000 ¢ wmHon USB.

Bxopnbl 1 BbIXOAbI 3a4HEWN NaHENN COBMeCTUMbI ¢ curHanamm 3,3-sosibToBot KMOTM-noruku, ecnu He ykasaHo nHoe; KMOT-Bxoabl

LOMYCKaKT Nnogayvy Ha HUX CUrHaNoB ¢ ypoBHAMM 5-BonbToBon KMOT, 3-BonbtoBon KMOT nnun TTJ1-noruku.

RF output (BY-Bbixog)
(onuus 1EM)

* BoixogHon nmneparc 50 OM (HoM.)
» Onumsa 513/520: npeumnsnoHHbIn coeguuutens APC-3,5 MM (Bunka) unm tvn N ¢ onumen 1ED

e Onumsa 532/640: NnpeunsnoHHbIN coeanHuTens 2,4 MM (Bunka);
nnc nepexonbl 2,4 (posetka) — 2,4 MM (po3eTka) 1 2,4 (poseTtka) — 2,9 MM (po3eTka)

Sweep out
(BbIXOZ CBMNMPOBaHMS)

[eHepupyeT BbixogHoe HanpsixeHue ot 0 o +10 B, korpa reHepaTop paboTaeT B pexume
CBUMMPOBAHMUSA. ITOT BbIXOA MOXKET TaKe 6biTb 3aNporpaMMUpPoBaH ANs UHAMKALMK
YCTAQHOB/EHMS CTALMOHAPHOIO PEXMMA B UCTOYHMKE MM BbIBOAA BUAEOUMMY bCa. B
3TOM pPEeXunMe OH COBMecTUM C ypoBHsAMU TTJ1 u KMOI. BeixogHoit umnegaHc < 1 Om,
Harpy3o4Hasi cnocobHocTb 2 KOM. MpengenbHO gonycTUMbie ypoBHU: +15 B.

Ext 1 Bxog 1 BHewHen AM, UM nnu OM. BxogHoi umnegaHc: 50 OM600 OM/1 MOM (HoMm.).
(BHewHuit Bxog 1) MpenenbHo gonycTuMbie ypoBHU: +5 B.
Ext 2 Bxop 2 BHewHen AM, UM nnu ®M. BxogHon nmnepanc: 50 Om600 OM/1 MOM (HoMm.).

(BHewwHK BXOA 2)

MpepenbHo gonycTuMble ypoBHu: +5 B.

Pulse
(uMnynbcHas Mogynaums)

Bxop BHewHen M. CoBMmecTum ¢ ypoBHsiMu TTJ1 n KMOT. YpoBeHb normnyeckoro 0
cooTBeTcTByeT 0 B, ypoBeHb nornyeckon 1 cootsetcteyet +1 B. BxogHoit umnegaxc: 50 Om
(HoM.). MpenenbHO AoNyCTUMbIE YPOBHM BXOAHOrO curHana: < —0,3 Bu = +5,3 B.

Trigger 1 (in)
(Bxon 3anycka 1)

MpuHuMaeT curHansl ¢ ypoHamu TTJT n KMOIM gns noTo4eyHoro 3anycka B pexunme
cBUNMpoBaHus. MpenenbHO AONYCTUMbIE YPOBHM BXOAHOMO curHana: < -0,3 B wu > +5,3 B.

Trigger 2 (out)
(BbIxof 3anycka 2)

Mo yMonuyaHuio NCcnosib3yeTcs B pexxvMe CBUNUPOBaHUS. Bbicokoe cocTosHue
COOTBETCTBYET Hayasy BblAEPXKN UM OXKUOAHMIO MOTOYEYHOMO 3arnycka B pexxume
PYYHOro yrnpaBseHusi CBUNMPOBAHNEM; HU3KOE - KOHLLY BbIAEPXKKU U NOJTYYEHUIO
CUrHana sanycka ajsi nepexofa K cnefytouien Touke. ITOT BbIXOA, MOXKET TaKkxKe ObITb
3anporpaMMMpoBaH Ang MHAUKALUKN YCTAaHOBEHWUS CTAaLMOHAPHOMO PEXUMA B UCTOYHUKE,
MMMYJIbCHOM CUHXPOHU3aL MM UKW BbIBOAA BUAEOMMNYJSIbCA. HanpsixkeHne BbIXOQHOMO
curHana: 2,5 B. BoixogHon nmneganc: 50 Om (Hom.). MpegenbHo foNyCTUMbIE YPOBHM
BxogHoro curHana: < -0,3Bu=>+5,3B.

Reference input
(BXx04 cUrHana onopHoW YacToThl)

Bxop curHana onopHow yactotbl 10 MMy, g5t YacTOTHOM CUHXPOHM3ALMN BHYTPEHHEro
onopHoro uctoyHuka. Onuus 1ER no6aBnseT BO3IMOXXHOCTb CUHXPOHM3aLMK C YacTOTOM
BHeLHero onopHoro curHana ot 1 go 50 MI'y. HoMnHanbHbIN BXOQHOW ypoBeHb: oT —3,5 Ao
+20 pbM, umnepaHc: 50 OM. PopMa curHana: CUHyconaanbHas uav NpsMoyrosibHasi.

10 MI'y out BbIXoZ BHYTPEHHEro NCTOYHMKA onopHoit YacToTkl 10 My, YpoBeHb +5 oBM (HoM). BeixogHow
(BbIxog, 10 MIw) mmnegaHc: 50 OM (Hom.). MpeaenbHO AOMYCTUMBIN YPOBEHb BXOLHOMO curHana: +16 gbm.

ALC input 7ot coepuHuTenb BNC (po3eTtka) cnonbsyercs Afis aBTOMaTUYECKOMN PeryiMpoBKu
(Bxop APM) MOLLHOCTM COBMECTHO C BHELUHUM AETEKTOPOM OTPMLATENbHOWM NONSAPHOCTHU.

« BxogHon nmnegatc: 100 kOM (Hom.)
* YpoBHM curHana: ot -0,2 MB oo -0,5B
* MNpepenbHo gonycTuMble ypoBHU: < -12Bu=18B

Z-axis output
(BbIXOA OCK Z)

Yepes atoT coeamHuTens BNC (po3eTka) BbIBOAUTCS YpoBeHb HanpsixkeHus +5 B (Hom.)
BO BpeMsi 06paTHOro XoA4a M MHTEPBANIOB NePeKTYEHMS AMana3oHOoB NPU NOLWAroBoM
CBUMUPOBAHWUM USIN CBUMUPOBAHWUM MO CMMCKY. [1py NowaroBoM CBUNMPOBaHUM UMK
CBUMNUPOBAHWUM MO CMUCKY Ha 3TOT COeAVHUTENb BbIBOAUTCS YPOBEHb HaNpsKeHus —5 B
(HoM.), korza yacToTa curHana Ha BY-Bbixode coBnagaeT c 4YacTOTON MapKepa, U PeXUM
MapKepa SpKOCTU BKJIOYEH. iIMnegaHc Harpy3ku fonkeHobITb = 5 KOM.
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USB (koHdurypaumsa tuna A)

Ha 3agHen naHenu umetotcs asa coeannHutens USB 2.0 (koHdurypaumsa tuna
A). Ucnonb3yloTca Ans nogkaoyeHnsa KapT naMaTn ctaHgapta Memory Stick ¢
Lienbio NepeHoca CoCTOsIHUI npubopa, NMUeH3ui n apyrux ¢annos B npnbop u
13 Hero. TakXe UCMONb3YTCSH C U3MEPUTENSIMU CPEAHEN MOLLHOCTM CEPUM
U2000 ¢ wwnHon USB.

USB (koHdurypaumsa tuna B)

Ha 3agHei naHenu umeetca oguH coeanHutens USB 2.0 (koHdurypaumsa
Tnna B). 31oT coeamHutens USB o6ecneunsaeTt GpyHKUUN ONCTAHLUOHHOIO
ynpaBneHus ¢ nomolbio koMaHg SCPI.

LAN (1000 BaseT)

CoepuHuTenb nokanbHon cet LAN obecneumBaeT Takue xe GyHKLMOHANbHbIe
BO3MOXHOCTM AUCTAHLMOHHOIO yrpaB/ieHus ¢ noMolbto komaHg SCPI, kak

n coeguHuTenb GPIB. OH ncnonb3yeTtcs Tak»Ke Ans JOCTYNa K BHYTPEHHEMY
web-cepBepy n FTP-cepBepy, nogaep>KmBaeT NpoTOKOS AMHAMUYECKOro
KoHourypmposaHus xocta (DHCP), o6meH komangamu SCPI ¢ ncnonb3osaHmem
cokeToB 1 npotokona VXI -11, MOHUTOPUHI COCTOSIHNSI COEAUHEHUI, CEPBUCHI
OVMHaMMYeCcKOro paspeLleHns UMEH, NoanepXKaHmue akTUBHocTM npotokona TCP.
3ToT nHTEepdenc coeMecTuM ¢ knaccom C ctaHgapTa LXI. BpeMs oTknvka npu
HenocpeacTBeHHOM 3arycKe Mo JloKasbHon cetu cocTasnseT 0,5 Mc (MUHUMYM), &
Mc (Makcumym), 2 Mc (TUn.); BpeMsi OTK/IMKA B Clly4ae 3afep>KaHHoro 3anycka unm
3anyckKa no aBapuHOMY CUTHany ABNseTca HeN3BeCTHbIM. Bpems oTknnKa npu
BblBOZE CurHana 3anycka cocrasnset 0,5 Mc (MUHUMYM), 4 Mc (MakcuMyM), 2 Mc (Tun.).

GPIB

CoeauHutens GPIB obecneunBaeT GyHKUNN AUCTAHUMOHHOIO yNpaBieHus
c noMoubio KomaHa SCPI.

ConyTtcTBYylOWan nuTepaTypa

leHepaTopbl curHanos cepuu X
komnaHuu Keysight Technologies

MXG Microwave Signal Generator Data Sheet
(fenepatop CBY-curHanos MXG. TexHnyecKkue aHHble),
HoMep ny6nukaumm 5991-3131EN

Microwave Signal Generator Flyer

(fenepatop CBY-curHanos. ®naep),

HoMep ny6nukaumm 5991-3594EN

X-Series Signal Generator Brochure
(FfeHepaTopbl curHanos cepun X. Bpolwtopa),
HoMep ny6nukaumm 5990-9957EN
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AXle npepctaBnseT cobov OTKPbITHIA CTaHAAPT, OCHOBAHHbIN Ha
AdvancedTCA®, ¢ pacluMpeHUsMU A1 KOHTPOJIbHO-U3MepPUTESbHBIX
npunoxexnun. Komnanus Keysight BxoauT B 4ncno ocHoBaTenen
koHcopuuyma AXle. ATCA®, AdvancedTCA® u norotun ATCA saBnsitoTcs
3aperucTpupoBaHHbiMu B CLLIA ToBapHbIMM3HaKaMu
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