ApxaHrenbck (8182)63-90-72 WxeBck  (3412)26-03-58
AcraHa (7172)727-132 WpkyTek  (395)279-98-46
ActpaxaHb (8512)99-46-04 KasaHb (843)206-01-48
BapHayn (3852)73-04-60 Kanunuurpan (4012)72-03-81
Benropoa (4722)40-23-64 Kanyra (4842)92-23-67
Bpsuck (4832)59-03-52 KemepoBo (3842)65-04-62
BnaguBocTok (423)249-28-31 KupoB (8332)68-02-04
Bonrorpan (844)278-03-48 KpacHopap (861)203-40-90
Bonorpa (8172)26-41-59 KpacHosipck (391)204-63-61
Boponex (473)204-51-73 Kypek (4712)77-13-04
ExatepuHbypr (343)384-55-89 Jiuneuk (4742)52-20-81
WBaHoBo (4932)77-34-06

Kuprusus (996)312-96-26-47

Marnutoropek  (3519)55-03-13
MockBa (495)268-04-70
MypmaHck (8152)59-64-93
HaGepexHble YenHb! (8552)20-53-41
Huxnui Hoeropop (831)429-08-12
HoBoky3Heuk (3843)20-46-81
HoBocubupck (383)227-86-73
Omck (3812)21-46-40

Open (4862)44-53-42

OpeHbypr (3532)37-68-04

Mensa (8412)22-31-16

Poccua (495)268-04-70

Mepmb (342)205-81-47 Cypryt  (3462)77-98-35
PocroB-Ha-floHy (863)308-18-15 Teepb  (4822)63-31-35
PszaHb (4912)46-61-64 Tomck (3822)98-41-53
Camapa (846)206-03-16 Tyna (4872)74-02-29
CaHkr-NeTepbypr (812)309-46-40 TiomeHb  (3452)66-21-18
CapartoB (845)249-38-78 YnbsaHoBck (8422)24-23-59
Cesactononb (8692)22-31-93 Yda (347)229-48-12
Cumdpepononb (3652)67-13-56 XabapoBck (4212)92-98-04
CmoneHck (4812)29-41-54 YensabuHck (351)202-03-61
Coum (862)225-72-31 Yepenosey (8202)49-02-64
Craspononb (8652)20-65-13 fpocnasnb (4852)69-52-93

Kasaxcrau (772)734-952-31

https:/itektronix.nt-rt.ru || txk@nt-rt.ru

BekTtopHble reHepaTopsbl PY curHanos

Cepust TSG4100A
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BekTopHbIi1 reHepatop curHanos cepun TSG4100A obnapaet
XapakTepucTukamu npubopa cpeaHero LIEHOBOrO AnanasoHa ¢ nomnocoi
mogynsymm go 200 MI'y, Ho npegnaraetcs no yeHe PY reHepaTopoB
Hau4anbHOro YpoBHS. B reHepaTope MCnonb3yeTcs HOBbI METOA
CO3[aHUs CUTHaNOB C MUHUMarbHBIM YPOBHEM NapasuTHbIX
COCTaBMSHOLLMX, HU3KUM (ha30BbIM LymoM (-113 oBH/TL npu oTCTpOiKke
20 kI'y ot Hecywwen 1 L) 1 NpeBOCXOAHLIM pa3peLLeHemM Mo YacToTe
(1 MKy Ha ntoboit yacToTe). AHanoroBast MOAYNALMS AOCTYNHa B
reHepaTopax cepun TSG4100A 6a30Bom koHdurypaLuu. Mpoctoe
nporpammHoe 0GHOBIEHME MO MECTY SKCMITyaTaLun no3BonseT
pacLLMpnTL YYHKLMOHANBHOCTL Bonee CNOXHBIMW BEKTOPHBIMA U
LMepoBbIMM BLAMM MOLYNsLMM, 06ecneunBas rmbkocTb
KOHCpMrypaLmm 1 3aLuTy UHBECTULMIA. ITI NpUBOPBI LONOMHSOT
BeAyLLMe B OTPACHY peLleHns Ans TectupoaHus PY ycTpoiicTs, Takne
kak USB-aHann3atop cnektpa RSA306 1 koMOUHMPOBAHHbIE
ocuunnorpacgsl MDO4000B 1 MDO3000.

B reHepatope TakToBOI YacToTbl Npubopos cepun TSG4100A
MPUMEHSIETCS TEPMOCTATUPOBAHHbIN KBAPLIEBbI PE30HATOP,
M3roTOBNEHHBIN No TexHomornm SC-cut (mogens TSG410xA-MO0 nnm
E1). OH obecneunaet B 100 pas nyuuyio ctabunsHocTs v B 100 pa3s
MeHbLUKA ha3oBbIi LWyM (Mpy MarbIx OTCTPOIKax OT HECYLLen) no
CpaBHEHMIO C Nprubopamu, B KOTOPbIX UCMOMb3YeTCs
TepMoCcTabunn3npoBaHHbI KBapLEBbI PE30HATOP.

Bo3moxHocTu 1 n peunmMyLliecTBa

e [eHepupoBaHIe CUrHaNoB C aHanoroBOW U BEKTOPHO/LIMGPOBOI
MogZynsumen

e [IByxKaHambHble reHepaTopbl MOZYNMPYHOLLMX CUTHANOB
NPOU3BOSLHON (HOPMbI

e AnanoroBas Moaynsuus (8 6a30Boit kKoHdurypaumm)

e OOHOBMEHNE C MOMOLLB NPOrPAMMHOTO KIoua Anst MOAAEPXKKM
BEKTOPHOM/LMPOBOIA MOAYNALMN MO MUHUMANBHON LieHe

e [lpunoxeHus 4ns co3gaHus MOLynMpoBaHHbIX curHanos GSM,
EDGE, W-CDMA, APCO-25, DECT, NADC, PDC n TETRA

e VHTepdencsl USB, GPIB, RS-232 n LAN
e Macca 5,6 kr

e Beicota 2U v wupuHa 219 Aroimos

OCHOBHbIe TeXHU4Yeckue XapaKTepUucTukun

e [eHepupoBaHye aHamnoroBbIX ¥ BEKTOPHbIX/LMGPOBLIX CUrHAMNOB B
ananasoHe yactoT o1 0 40 2 M, go 4 My unm go 6 1My

e TunoBas norpelwHocTb amnnutyasl <+0,30 gb (ans
HemogynupoBaHHoro curdana 0 4bm npu 22 °C) B gnanasoHe
vactoT ot 10 My mo 6 My

e Bxogbl Mogynupytowmx curHanos 1/Q (nonoca 400 MI'y)

e Mogynsums ASK, FSK, MSK, PSK, QAM, VSB v cneumanbHble
curHans! 1/1Q

AHanoroBas mMoaynauua

BekTopHble reHepatopsl PY curHanos cepum TSG4100A
npeocTaBnAtoT pasHoobpasHble BO3MOXHOCTU MOLYNSALMY.
['eHepaTopbl MOTYT CO3AaBaTh CUrHanbl C aMnIUTYAHO MOZYsLMen
(AM), yactoTHon Mogynsuven (YM), hazosor moaynsumein (OM) n
UMMyMbCHOM MOZYNALMEN. B H1X MCNOMb3YeTCs BHYTPEHHNI UCTOYHUK
MOAYNMPYIOLLIEro CUrHana v BXOA BHELLHEero MOAYNMPYHOLLEro curHana.
BHYTPEHHW UCTOYHVK BbIAAET CUHYCOWAAMNbHbIN, IMHENHO
N3MEHSIOLLMIACS, NMNO0BPa3HbIi, MPSIMOYTOMBHBIN 1 LLYMOMOZO6HBIN
curHanbl. Bxog anst nogayum BHELUHEro MOAYNMPYHOLLETo CcurHana
pacnonoXeH Ha 3agHen naHenn npubopa. MogynvpyioLmin curHan
BHYTPEHHEr0 UCTOYHMKA MOXET DbITb CHAT C BbIXOZA HA 3aHel NaHenu.

BekTopHasa mogynauus

l'eHepatopbl cepun TSG4100A NOMHOCTLIO NOAAEPKMBALOT BEKTOPHYIO
mogynsumto PY curdanos B gnanasoHe vactot ot 400 My go 6 My,
[ins co3gaHus MoaynupyOLLero curHana HuX 1cnonbayeTcs
[BYXKaHarbHbIi reHepaTop CUrHaroB NPOU3BONLHON (HOPMbI,
pabotatowmin Ha yactote 125 MIL. 'eHepaTopbl MMEKOT BCTPOEHHYHO
noanepxky Hanbonee pacnpoCTpaHeHHbIX CXEM BEKTOPHOM MOYNALMM:
ASK, QPSK, DQPSK, /4 DQPSK, 8PSK, FSK, CPM, QAM (ot 4 go
256), 8VSB 1 16VSB. Kpome TOro, OH1 NOAAEPKMBAIOT BCE
ncnonb3yemble B cuctemax LdpoBor CBA3N UnbTpbl AN
(hOpMUPOBaHUS CTAHAAPTHBIX UMMYNBCOB: MPUMOAHATHIA KOCUHYC,
KOpeHb KBaZpaTHbI U3 MPUNOJHSATOrO KOCUHyca, (unbTp Maycca,
UnbTP C NPSMOYTONbHON I TPEYTOMNbHONM XapaKTeEPUCTUKON 1 Opyrie.
['eHepaTopbl Takke N03BONAT A06ABNATL B CUrHaN aAAUTUBHbIN
Benbiii rayccos wym (AWGN).
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BekTopHbIi reHepatop BY curHanos cepun TSG4100A

BHyTpeHHUe reHepaTopbl MOAyNMpYyOLEero
curHana

MpumeHeHwe B reHepaTopax cepun TSG4100A HOBOI apxuUTEKTYpbI ANS
reHepupoBaHNs MoaynupytoLLmux curHanos |/Q yckopsieT u obneryaet
CO3/iaHue CUrHarnoB C BEKTOPHO Mogynsuuen. MeHepaTop
MOZYNMPYIOLLEro cUrHana noAAepX1BaeT BOCNPOU3BEAEHNE TONbKO
LncpoBbIX AaHHbIX. OH aBTOMATUYECKM NPeobpasyeT LndpoBbie
CWUMBOSTbI C YacTOTON criefoBaHus 4o 6 MIL B BbibpaHHyo
KOHCTENNALMOHHYI0 Anarpammy 1/Q v nogaet pesynbTat Ha hunbTp
(hOpMMPOBaHMS UMMYNBCOB, YTOBbI MOMYYUTb KOHEYHbIN CUTHan ¢
yactoTon 06HoBneHus 125 Ml B pexume peanbHoro Bpemenu. [Ans
moaynsaumun PY HecyLLei nonyyYeHHbIM CUrHaNoM UCMOoNb3yHTCS
CTaHZapTHble MeToabl Moaynsuum Q.

MpeaycmoTpeHa BbICTpas HacTpoika reHepaTopa B COOTBETCTBUM C
npoTokonamu uudpoon casau (GSM, GSM EDGE, W-CDMA,
APCO-25, DECT, NADC, PDC n TETRA) Ha Tpebyembii BuA
MOZYNALMN, CKOPOCTM NEPEAaY CUMBOOB, KO3GNULIMEHT 3aNONHEHMS
TDMA 1 Tnbl unbTPOB LMdPOBLIX CUrHanoB. B cooTBETCTBIM C
3aZjaHHbIMK NPOTOKONAMM KOH(UIypUpYIOTCS BbIXOAb! Ha 3aaHen
naHenu ans umdpoBsbix curHanos TDMA, Hauana kagpa v TakToBoil
4aCTOTbl CYMBONOB. [INsi HACTPOIIKM reHePaTOPOB MOZYNMPYHOLLNX
CUrHarnoB COrnacHo 3TM NpOTOKoNaM He TpebytoTes BHELLHWE
komnbloTepbl unu MO CTOPOHHNX hupMm.

CurHans! 1/Q BbMMCIAIOTCS B peXMe peanbHoro Bpemern. M3
CUMBOIIOB (hOPMUPYHKOTCS KOHCTENMALMOHHbBIE AMarpammbl, 3aTem
BbINONHAETCS LndpoBas unbTpaLms 1 NoBbILLAETCS YacToTa
puckpeTtusaummn ao 125 MBbib./c, nocne Yero curHan noctynaet Ha
KBagpaTypHblii MogynsTop yepes 14-paspsaHole LIAM. Cumsonbl moryT
ObITb NpeCcTaBNEHbI 3aJaHHON KOLLOBO NOCNEA0BATENBHOCTLIO UK
NnceBAoCnyYanHoN ABOMYHONM nocneaoBatensHocTbI0 (PRBS),
hopMMPYEMOIi BHYTPEHHUM UCTOYHIUKOM, @ TaKkke 3arpykeHbl B BULE
Monb30BaTENbCKOro cnucka paamepom o 16 Mou.

Monb3oBaTtenb MOXET MOANDULMPOBATL KOHCTENALMOHHYIO
puarpammy. [locTynHbl cnegytoLume Ludposble GULTPLI: NPUNOHSATHIN
KOCWHYC, KOPEHb KBaApaTHbIN U3 NPUNOAHSATOrO KOCUHyca, hnnbTp
[aycca, hunbTp ¢ NPSMOYrONbHOM UK FIMHENHOW XapaKTepUCTUKON,
kapAuHanbHbIA CUHYC 1 HacTpavBaeMblii nonb3oBatenem KAX-gunbtp.

BHewHne moaynupyrouwme curHansi 1/Q

Pasbem BNC Ha 3agHei naHenu npubopa 1cnonb3yeTes 4715 nogaum
MOAYNMpYIOLLMX curHanos I/Q oT BHELLHEro CTOYHWKA. TpaKT BHELUHEro
MOZYNMpyIoLLero curHana umeet nonocy nponyckanus 400 MIy,
MakcumarbHoe BXoaHoe HanpspkeHne £0,5 B 1 BxogHoe conpoTuBnexmne
50 Om.

3aBUCUMOCTb MOLLHOCTHN OT 4YacCTOThl

BbixoaHoit PY curHan Bo Bcex Moaensix reHepatopoB cepun TSG4100A
noAaeTcs Ha BbIXOA Yepe3 NocneAoBaTeNlbHO BKITIOYEHHbIE Kackabl
yCUnUTENen 1 CTyneH4YaTbIX aTTeH0aTopoB. M19Tb kackaaos
obecneynBaroT AMCKPETHYIO PerynmnpoBky yeunerus ot +25 o -130 gb ¢
warom 1 ab. B npouecce 3aBoACKOi kanubpOBKW BbIXOAHAS MOLLHOCTb
n3mepsieTcs Ha 32 yacToTax OKTaBbl 41151 kaxgoro u3 156 waros
PErynupoBKY yeuneHus. PesynbTaTbl M3MEPEHNIA 3aHOCATCS B MaTpULLY,
cocrosiwyto u3 40 000 anemeHTOB. pyn yCTaHOBKE KOHKPETHbIX
3HaYeHWin YacTOTbI M MOLLHOCTM NPUBOP BbINOMHAET MHTEPNOMSALMI,
ncnonb3ys 3TV JaHHble, YTobbl onpegenuTb OnTMarnbHoe 3HaueHe
ycunerus v ocnabnenns. AHanoroBbIii aTTeHaTop obecneynsaet
paspeLenne 0,01 ob mexay anemeHTamu mMaTpuubl, YTO NO3BONSET
TOYHO KOMMNEHCHUPOBATH TENoBble 3P EEKTbI.

TepmocTaTMpOBaHHbLIN reHepaTop TaKTOBOM
YacToThbl

B npubopax cepun TSG4100A ncnonbayeTcs TepMoCTaTUPOBaHHbIN
reHepaTop TakToBOW YacToThl. OH BbINONMHEH HA OCHOBE pe3oHaTopa

10 Mr'u, paboTatoLero Ha YacToTe TpeTben rapMOHUKY, MOMELLEHHOTO B
TepmocTaT. TaKTOBbIN reHepaTop XapaKTepuayeTcs OYeHb MasnbIMu
ha3oBbIM LLYMOM 11 BbICOKOW AONTOBPEMEHHOM CTabUNBbHOCTbIO.

MpocTas AucTaHUMOHHaA nepeaava
AaHHbIX

[ucTaHuMoHHOE ynpaBneHne OCyLLeCTBNSETCS Yepes MHTepeicCh
RS-232, LAN unu GPIB. JTtoboit 13 aTux MHTEPdENCcoB MOXHO
1cnonb3oBaTh kak Ans ynpaeneHus npubopom, Tak 1 Ans 1 nepegadn
AaHHbIX. B 3HeproHe3aBncMMoi NamsaT MOXHO XpaHuTb 4o 9 Habopos
HacTpoek npubopa.



TexHnyeckne xapakTepucTuUKku

Bce TexHuyeckue XapaKTePUCTUKM rapaHTUPYTCA, €Cln HE OrOBOPEHO 06paTHO€. Bce TexHuueckue XapaKTePUCTUKN OTHOCATCA KO BCEM MOLENAM, eClii He OroBOPEHO

obpartHoe.

YacToTta

BbixogHom pasbem BNC, Bce
mogenu

BbixogHble pasbembl N-Tuna
TSG4102A
TSG4104A
TSG4106A

PaspemeHMe YCTaHOBKM HaCTOThbI

Bpems nepecTpoiiku

ot 0 po 62,5 My

ot 950 kK'y g0 2,0 My
o7 950 'y g0 4,0 Iy,
o1 950 kl'y g0 6,0 My,

1 MK Ha NntoBolt yacToTe

<8 mc (£1 x 10-6)

I'Iorpeumocn; 4acToTbl

CTabunbHOCTb 4acToThl

<(107"8 + norpelLHOCTL TakTOBOTO reHepatopa)  fc

110" (aucnepcms Annama 1 ¢)

BbixogHom pazbem BNC Ha nepeaHen naHenu

[nana3oH yacTot

ot 0 go 62,5 My

Amnnutyga

CmeleHue

Paspeluenue cmewweHus

011,00 Bgp e 40 0,001 By s, (0T -47 0 +14,96 ABM)

+1,5 B nocr.

5mB

Makc. pasmax

1,817 B (amnnutyna + cmeLleHme)

PaSPEI.IJEHMe amnnuTyabl
ﬂorpeumocrb aMnnuTyabl

[apMoHuyeckue coctaBnswowme
(Tvn.)

Mapa3uTHble cocTaBnsAloLWme
(Tvn.)

Pexum cBA3un Bbixoaa

<1%
+0,7 ob

<-40 nbH

<-65 pbH

C43b no nocT. Toky, 50 Om +2 %

WmnepaHc 50 Om
3awmTa oT nogayun BHeLWHero +5 B nocr.
curHana

KCB (tun.) <161

TexHunyeckoe onucaHue



BekTopHbii reHepaTop BY curHanos cepumn TSG4100A

BbixogHou pa3zbem N-Tuna Ha nepegHen naHenu

BbIxoaHasi MOWHOCTb
TSG4102A
TSG4104A
TSG4106A

BbixogHoe HanpsxeHue
TSG4102A
TSG4104A
TSG4106A

PaSPEI.IJEHMe aMmnnuTyabl

ﬂorpemHoch aMmnnuTyabl

ot +16,5 00 -110 obm

ot +16,5 00 —110 gbm (< 3 ITw)
ot +16,5 0o —110 gbm (< 4 ITw)

ot +10 no —110 abm (0T 4 10 6 ITw)

01 1,5 B¢ 6. A0 0,7 By .

071 1,5 Bgp 6. A0 0,7 MKBgp s (<3 TLY)
or1,5 BCp.KB_ A0 0,7 MKBCp.KB. (<4TTu)

0,01 abm

HemopynupoBaHHbIi curian | Hemogynup., ot | >10 ABm ot 10 no -30 gbm | o1 -30 go -60 abm | ot -60 Ko <-100 obm
Ha Harpy3ke 50 Om, gb (Tun.) +18 no +28 °C -100 pbm
ot 10 My go +0,2 40,25 +0,35 40,45 +0,6
0,11y,
ot0,1 802y 10,15 40,15 +0,25 40,35 +0,6
oT2p04 Ty 10,3 10,2 +0,35 10,6 +0,8
oT4 06Ty - 10,3 +0,4 10,75 +1,25
HemopynupoBaHHbI curHan | [lnana3oH ypoBHei: ot +5 o -30 gbm (makc.) ot +5 0o -30 gbm (Tun.)
Ha Harpy3ke 50 Om, AB (tun.) Temneparypa: ot +18 go +28 °C ot +5 no +40 °C ot +5 o +40 °C
ot 10 My go 0,1 Iy 10,6 +1,0 10,7
or0,1002T1Ty +0,6 +1,0 +0,6
oT2p04 Ty +0,6 +1,0 +0,7
oT4po6 My +1 +1,5 +0,9
WmnepaHc 50 Om
Pexum cBA3un Bbixoaa CBs3b no nepem. Toky, 50 Om
KCB (Tun.) <1,5(012Mrypo 2Mu)
<1,8(012MMy 8o 6 M)
3awuTa OT Noa4un BHELLHEro 30 B nocr., +25 gbm
cuUrHana
lMorpewHOCTL YPOBHA BbIXOAHOTO  BbixoaHON ypoBeHb -5 ABM
mMoaynupytoulero curiana lQ
Temneparypa: ot +18 o +28 °C ot +5 no +40 °C
YacToTa Hecyuwen: Tunosas, gb MakcumanbHas, opb TunoBas, gb
<2TMTy +0,1 0,4 10,4
oT2p04 Ty 10,2 +0,6 0,4
oT4 0061y +0,4 0,8 +0,7




Cy6rapmoHuku

[apmoHunyeckue cocTaBnatowme
(makc.)

TSG4102A n TSG4104A
TSG4106A

[apMoHuyeckue coctaBnswwme
(Tvn.) (BbIXOAHOW YPOBEHb <
0 nbwm)

CnekTpanbHas YictoTa BbixogHoro PY curHana

Het
BbixozHon ypoBeHb < 0 AbM, Hemogynup. curHan, 1 Ty

<-38 obH
<-30 gbH

< -35 obH, Hemogynup. curHan, Yactota Hecyluen < 2 Iy,

TexHunyeckoe onucaHue

MapasuTHble cocTaBnsiowWme
(Tvn.)

<-68 nbH
< -60 obH
< -55 nbH
<-55 pBH

OcrartoyHas YM (tun.)
Ocratoynas AM (tun.)

®azoBblii Wym SSB

Makc. pasoBbiii wym SSB Ha
Hecywen 1 Ty (BbIxogHOM
ypoBeHb +5 abm, ot +5 go +40 °C)

Otctponka 1 kly
OtcTpoinka 10 kl'y
Otctponka 20 klMy
Otctponka 1 My
OtcTtponka 2 My
Otctponka >3 My

BbixozHol ypoBeHb -10 ABM, Hemoaynup. curHan

> 10 kT'y ot Hecywwen (ot 950 k'y go 1 TTw)

> 10 k'Y ot Hecywwen (ot 1 4o 2 M)

> 10 k'Y ot Hecywwen (oT 2 go 4 M)
(

> 10 k'Y oT HecyLwel (0T 4 no 6 M)
1Ty cp.ke. (B nonoce yactot ot 300 My go 3 kl'y)

0,006 % cp.k8. (B nonoce yactot ot 300 'y fo 3 kL)

BbixoaHolt ypoBeHb +5 abm (ot +18 go +28 °C)

YacToTa Hecyuiei OrcTpoiika oT Hecyiew (Tvn.), ABHITY

1 kMy 10 kly 20 Ty 1Mry
11Ty -102 -110 -113 -124
21y -96 -104 -107 -118
31y 93 -102 -105 -120
61Ty 87 -96 -99 -114

-95 nBH/My

-106 gbH/Ty,
-107 gbHTy,
-120 gbH/Ty,
-118 gbH/Ty
-120 gbH/Ty




BekTopHbIi reHepatop BY curHanos cepun TSG4100A

CnekTpanbHas YMcTtoTa BbixogHoro PY curHana

dBe TSG4102A/4104A SSB Phase Noise vs Offset Frequency

100 Hz 1kHz 10kHz 100 kHz 1MHz 10 MHz

——1GHz 2GHz

3GHz

dBc
-60

TSG4106A SSB Phase Noise vs Offset Frequency

. M
PO i =
110 \“\\

N\

-130

100 Hz 1kHz 10kHz 100 kHz 1MHz 10 MHz

——1GHz 2GHz 3GHr ——6GH?

PerynupoBka ¢a3sbl (BbIxoabl Ha nepegHen naHenum)

MakcumanbHbIn caBur dasbl +360°

PaspeweHue ¢asbl 0,01° (o7 0 mo 100 Mru)
0,1° (o1 100 MI'y go 1 Iw)
1,0° (o1 1 00 6 M)

TepMmocTaTMpoBaHHbLIN reHepaTop TakTOBOW 4YacToTbl (onumua MO0 unu onuunsa E1)

Tun 3apatowero reHepaTopa TepmocTaTpoBaHHbIN KBApLIEBbIN PE30HATOP, M3rOTOBEHHBIN N0 TexHomorun SC-cut n paboTaloLLmii Ha YacToTe TpeTben
rapMOHWKY
HayanbHas norpewwHocTs npu <+0,0210-6

kanuépoBke (nocne 20-MMHYTHOTO
nporpesa, ot +18 go +28 °C)

TemnepatypHbin gpeid (otr0 go < +0,003-10-6
+40 °C)

OTHOCHUTENbHbI YXOA Y4acTOThbl <+0,0510-6 B roa




TexHunyeckoe onucaHue

FeHepaTop TakTOBOM YacToThbl Ha ocHoBe N'YH (onuua M01)

HayanbHas norpewwHocTb npu <+0,510-6
kanuépoBke (nocne 20-MMHYTHOTO
nporpesa, ot +18 go +28 °C)

TemnepatypHbin Apeid (ot0 g0 <15,010-6
+40 °C)

OTHOCUTENbHbI YXOA Y4acTOThbl <+3,0-10-6 Brop

Bxop reHepaTopa TaKTOBOM 4acCTOTbl

YacToTta 10 My, £2-10-6
Amnnutypa 0T 0,5 By BO 4 Bryeruu (0T =2 80 +16 nBm)
BxogHoe conpoTusnexue 50 Om, cBSi3b M0 NepeMeHHOMY TOKy

Bbixopn reHepartopa TaKTOBOM 4acTOTbl

YacToTta 10 MI'u, cuHyconpanbHbIi curHan
BrixogHoe conpoTuBnexue 50 Om, cBSi3b MO NOCT. TOKY
Amnnutyga > 7.5 nbm

BHYTPEHHMﬁ UCTOYHUK MOoAynupyroLwero curdana

CurHanbl CuHycouaanbHbliA, IMHENHO U3MEHSKOLMIACS, NMNO0BPa3HbINA, MPSAMOYTONbHbIA, UMMYMbCHBIA, LLYMOMNOAODHIN

[apMoHUyeckmne nckaxeHns —74 nBH (Tvn., Ha 20 Kl'y)
CUHYCOMAANLHOrO CUrHana

JnHeitHoCTL NMNOOGpPasHoro <0,05% (1 ky)
curHana
YactoTa
TSG4102A n TSG4104A ot 1 mkl'y go 500 kl'y (YacToTa HecyLen < 62,5 MI'y)

oT 1 Mkl'y go 50 kl'y (YacToTa Hecywen = 62,5 MI'u)
TSG4106A o1 1 Mkl'y go 500 kI'y (YacToTa Hecyuwei < 93,75 MI'y)

ot 1 mMkl'y go 50 k'Y (YacToTa Hecywweit = 93,75 MIw)

PaspeweHue yctaHoBku Yactotbl 1 Mkl

MorpewHocTb YacToThbI 1:2%" + NOrPELUHOCTL TAaKTOBOTO reHepaTopa
[Ho6aBneHue wyma Benblit rayccos Luym (Cp.kB. 3Ha4YeHMe = feBuauus / 5)
Monoca yactoT wyma ot 1 mkl'y go 50 kl'y,

Mepunog umnynbcHoro curHana otr1mkcpo10¢c

[nuTenbHOCTL UMNYNBLCHOTO ot 100 He 70 9999,9999 mc

CuUrHana



BekTopHbIi reHepatop BY curHanos cepumn TSG4100A

BHyTpeHHUI UICTOYHMK MOAYNUPYIOLLEro curHana
PaspeweHnue gnutensHoctn 5Hc
umnynbca

[lo6aBnexue wyma B UMNYNbLCHLIA  [NHa NceBaOCyYaitHoil ABoMYHOM nocneposatenbHocTn 2N-1, 5 < N < 32, Gutosblit nepuoa ot 10 He 1o 10 ¢
curHan

Bbixoa aHanoroBoro mMoaynupyrouwero curHana

Tun pasbema BNC (Ha 3agHeit naHenu)
WmnenaHc 50 Om

Mopynauus AM, YM, ®M, UM
HomuHanbHbI ypoBeHb +1 B gns £ nonHom gesnauum
Jlornyeckmne ypoBHU Huakmit ypoeHb = 0 B

Bbicokui yposeHb = 3,3 B

Bxoa BHellHero aHafnoroBoro mMoaynupyrouwero curHana

Tun pasbema BNC (Ha 3agHeit naHenm)
WmnenaHc 100 kOm

Mopynauus AM, YM, &M, UM
HomuHanbHbI ypoBeHb +1 B ang £ nonHoin fesunaum
Jlornyeckmne ypoBHU Huakuit ypoeHb = 0 B

Bbicokui yposeHb = 3,3 B

Pexumbl Bxoga CBsi3b N0 nocTosiHHOMY Toky unm ®BY ¢ yacToTol cpesa 4 Iy
oporoBbIi ypoBeHb +1 B nocr.
CwmelneHue no Bxogy <500 mkB

AMnnuTtyaHaa mogynsaums

[unanazoH o1 0 o 100 % (ymeHbluaeTcs npu ypoBHe 6onee +7 bm)
PaspeweHue 0,1%

WcTouHuk mogynupytowero BHYTpeHHUIA NN BHELHWIA

curHana

MoaynaumoHHbIe nckaxeHus
(Tnn.)

BbixoaHon pasbem BNC <1% (fc < 62,5 M, fm =1 kl'y)
BbixoaHom pasbem N-Tuna <3 % (fc < 62,5 My, fm =1 k'w)

Monoca moaynauum (BHeWHWMI >100 kl'y,
curHan)



YacTtoTtHas Moaynauusa

MuHuManbHas geBuaums 4acToTbl
MakcumanbHas feBuaums

4acToThl
TSG4102A n TSG4104A

TSG4106A

PaspeleHne geBnaumm 4acToTbl

MorpewHocTb AeBnaumu (Tvn.)
TSG4102A n TSG4104A

TSG4106A

WcTounnK mogynupytoero
curHana

MogynsiumoHHble UCKaXeHust
(tvn.)

OrtcTpoiika HecyLuen npy BHELHeN
YM (tun.)

Monoca moaynsaumm (tun.)
TSG4102A n TSG4104A

TSG4106A

0,011y

MeHblLue fc n 64 MI'y - fc. B guanasoHe yactot ot 0 go 62,5 My

TexHunyeckoe onucaHue

[nana3oH YactoT

MakcumanbHas geBuaums

62,5 My < fc < 126,5625 Mry 1My
126,5625 M1y < fc < 253,1250 My 2Mry
253,1250 My < fc < 506,25 My 4Mry
506,25 My < fo < 1,0125 My 8 Mry
10125 My <fc<2,0TTy 16 Mry
2,025 Ty <fc < 4,0 [Ty (TSG4104A) 32Mry

MeHbLwe fc n 96 My - fc. B gnanasoHne yactot ot 0 go 93,75 MI'y

[nana3oH yactot

MakcumanbHas gesmaums

93,75 MIy < fc < 189,84375 My 1My

189,84375 Mr'y < fc < 379,6875 MI'y 2Mry

379,6875 M'u< fc < 759,375 My 4 Mry

759,375 MI'y < fc < 1,51875 Iy 8 Mry

1,51875 Iy < fc < 3,0375 My 16 My

3,0375 My <fc<6,0 My 32 My
01Ty

< 0,1 % BbibpaHHoi fesnauum + 5 'y (fc < 62,5 M)

< 2 % BblbpaHHoit feBnauum + 20 Ty (fc > 62,5 M)
< 0,1 % BbibpaHHoi fesnaumm + 5 My (fc < 93,75 MIw)

< 2 % BblbpaHHoit gesnaumm + 20 Ty (fc > 93,75 MI'y)

BHYTpEHHUIA NN BHELIHWIA
<-60 gb (fc =100 My, fm =1 k'y, fd = 3 kl'y)

< 0,001 x aeBuayms yactotbl YM curHana

500 kT (fc < 62,5 M)
100 KMy (fc > 62,5 MI'y)
500 kT (fc < 93,75 MI'y)
100 Ky (fc > 93,75 M)



BekTopHbIi reHepatop BY curHanos cepun TSG4100A
da3oBasa moaynauus
Oesuauus ot 0° go 360°

Paspewenue peBnaumm yactotel  0,01° (o7 0 go 100 MIw)
(ran.) 0,1 (0T 100 My o 1 )
1°(1 Ty v BbIE)

MorpewHocTb AeBnaLum (Tun.)

TSG4102A n TSG4104A 2 % (fc < 62,5 M)
3% (fc > 62,5 M)
TSG4106A 2% (fc < 93,75 M)
3 % (fc > 93,75 MI'y)
WcTouHnk mogynmpytowero BHYTpeHHUIA nn BHELLHWIA
curHana
MopynsaunoHHbIe UCKaXeHUs <-60 ab (fc = 100 MI'y, fm = 1 kT'y, @D = 50°)
(Tnn.)

Monoca mopynauum (Tun.)

TSGA4102A n TSG4104A 500 KTy (fc < 62,5 M)
100 KTy (fc > 62,5 MT'u)

TSG4106A 500 KTy (fc < 93,75 MT'u)
100 KTy (fc > 93,75 M)

MmnynbcHasa mopynsauus

Pexum mMaHunynsumuu BbICOKMI NIOTMYECKHIA YPOBEHb BKIHOYAET HECYLLYIO

OTHoleHWe ypoBHeH
MOZYNMPOBaHHOM HecyLyei (Tvn.)

BbixogHom pasbem BNC >70 pb

BbixogHou pasbem N-tuna >57 b (fc < 1,0 M)
>40 06 (1,0 TTy < fc < 4,0 MTu)
>357ab6 (4,0 MMy <fc<6,0My)

[poHuUKHOBEHWE UMNYNBbCHOTO 10 % HecyLei B TedeHmre 20 HC Ans NONOXUTENBHOrO Nepenaga
curHana (tun.)

3apepxkka nonoxurensHoro/ 60 He
oTpUuaTenbHOro nepenaga

Bpems HapacTtanus/cnaga PY 20 He
curHana (Tun.)

WcTouHuk mogynmpytowero BHYTpEHHUIA NN BHELIHWIA
curHana




UHTepdhenchl

usB
Ethernet (LAN)
GPIB

RS-232

Xoct-nopt USB 2.0
10/100 Base-T.TCP/IP n DHCP (cTaHg.)
|IEEE488.2

o1 4800 go 115 200 6oa, koHTPONb Nepefayn AaHHbIx RTS/CTS

BHelwHne moaynupytowme curdansi 1/Q (onuus EIQ)

[vnana3oH YacToT HecyLen

Bxopbi curHanos 1/Q (Ha 3agHe#n
naHenm)

HoMuHanbHbIN ypoBeHb BXOAHOMO
curhana l/Q

0T 400 MT'y g0 2,0 Ty (TSG4102A)
0T 400 Mr'y 50 4,0 Ty (TSG4104A)
0T 400 Mr'y 50 6,0 Ty (TSG4106A)

50 Om, +0,5B

(2+Q¥12=05B

TexHunyeckoe onucaHue

Monoca moaynsuum
CwmewweHue no Bxogy | unm Q

Mopasnenue Hecywen

400 My (makc.)
<500 mkB

> -45 obH anafc < 3Ty
>-40 obH ana 3 My <fc <51y
>-35 pbH pnsa fc >5 My

Monoca moaynupyowwmx curHanos
In Q (3 b oTHoCUTENLHO f)

> 200 Mry (fc < 2,5 Iy, P4 nonoca > 400 MIw)
> 150 MI'y (fc < 2,5 Iu, PY nonoca > 300 MIw)

[ByxKaHanbHbIA reHepaTop Moaynupyowmx curHanos (onuus VMO00)

Yucno kaHanos

2(InQ)

Yucno paspsapos LIAMN
®unbTp BOCCTaHOBNEHUS CUrHana

Mamatb Ans xpaHeHus
NPON3BOSbHbLIX CUMBOJIOB

CKOpOCTb nepeAaa4iu CUMBOJIOB

OnuHa cumBona

[Ba kaHana, 14 6uT npu vyactote auckpetusauyum 125 Mebib./c
10 Mr'y, ®HY Beccens 3-ro nopsigka

[o 16 MouTt

o1 1Ty ao 6 MI'y (paspewenne 1 mMklL)

ot 1 g0 9 6uT (pacnpenenstoTcs B KOHCTENNALMOHHYIO Anarpammy)

KoHdpurypauus cumeonos

CTaHAapTHaH unun onpegendemasd nonb3oBatesieM KOHCTENNALUNOHHaa anarpamma



BekTopHbii reHepaTop BY curHanos cepumn TSG4100A

[AByxKaHanbHbIW reHepaTop MoAyNMpyLWNxX curHanos (onuus VMO00)

WcTounuk cumBonoB
(co3paBaemble nonb3oBatenem
CUMBOIbI, BCTPOEHHbIN FeHepaTop
nceBAOCNYyYalHbIX ABOMYHbIX
nocnefoBaTenbLHOCTENR Unu
HacTpauBaeMbIi reHepaTop
KOAOBbIX NOCNEA0BaTENLHOCTEN)

[nuHa nceBpocnyyanHon
OBOUYHOM
nocrneaoBaTeNlLHOCTH

'eHepaTop KOAOBLIX
nocnepoBateNibHOCTEN

Lincposas punbrpaums

Tunsb! dunbTpoB
OnuHa dunbTpa

[oGaBneHue wyma
ALANTUBHBIA WyM
YpoBeHb

BasoBble hopmaTbl BekTopHOM Mmoaynsiuuu (onuus VMO00)

ButoBble chopmathbl

Opyrue

2n-1(5<n<32; 0131 704,3 x 10° cumonos)

16 out

[prnogHATLIN KOCUHYC, KOPEHb KBaAPaTHBIN U3 MPUMOAHATOTO KOCKUHYCA, rayccoB, C NPSAMOYTONbHON UMW INMHEHO

XapakTepUCTUKON, KapAuHanbHbI CUHYC, NMHeapW30BaHHbIi rayccoB, C4FM, HacTpamBaembii KUX-counbTp

24 cumBona

Benbii wym, rayccos Lwym

o170 o 10 aBH

KoHctennsy | 1-6utoBas | 2-6utoBas | 3-6utoBas | 4-6utoBas | 5-6utoBas | 6-6utoBas | 8-6GuTOBas
MOHHas

Auarpamma

ASK 2ASK 4ASK 8ASK 16ASK

FSK BFSK 4FSK 8FSK 16FSK

PSK BPSK QPSK 8PSK 16PSK

QAM HeT 4QAM HeT 16QAM 32QAM 64QAM 256QAM
CPM BCPM 4CPM 8CPM 16CPM

VSB HeT HeT 8VSB 16VSB

OQPSK, DQPSK, m/4DQPSK, 3m/8 8 PSK




TexHunyeckoe onucaHue

MpunoxeHus ana cosfgaHUA cUrHanos ¢ undposon moaynsaumnen (Tun.)

Onuuu ans co3paHus CUrHanos ¢
undpoBoil Mogynsaumen

Onumsa Crangapt

VMO1 GSM

VM02 GSM-EDGE

VMO3 W-CDMA

VM04 APCO-25, daza 1

VM05 DECT

VM06 NADC

VMO7 PDC

VMO8 TETRA

VM10 AyanocurHan (ananorosas AM n YM)

Onuua VM01 GSM, (GMSK, 270,833 kebI6./c, 935 MI'y, 0 abm), cp.ks. 3HaueHne EVM: 0,6 %

Tektronix WCA 280A

FREE RUN |RISESECIS N

Frequency: 335 MHz Acquisition Length: 10.24 ms Cancel-Back |
Spar: 1MHe Standard:  GSMSOO-LL / GVISK. Carrier
Input At: 226 PASS
Marker; -8.745625 ms Bust | Cont
2 0545 Brn Modulation Type
dBm 1.5
GMSK | EDGE
10 ¥ # Standard...
B/
m e
=58 %, # Burst Select
dBi 45 (index)
[Timing: = Y
Start: -10.24 s Scale: 1.024 s/ .37 2.237
EVM: 0,48 % RMS Marker: -8.745625 ms Return to First
1 %Pesk @sym 133 o (5L e Burst
0.78 % 95th Percentie deg Phase Error
MegET oML
Pl Ere: s Selected Burst
= deg/ i TS Code Filtering
FreqErr: -95.61 Hz
Origin Offset; -75.43 dB off o[123/4/506| 7
TS Code: 0 &ég

, Go to page 2

ot 0 G715 S W e,

Onuna VM02 GSM-EDGE, (3/8 8PSK, 270,833 ksbib./c, 935 M, 0 abm), cp.kB. 3Haverre EVM: 0,30 %

Tekironix WCA 2B0A

30:50 (RS S MIARKER SETUR
Acquisition Length: 10.24 ms

Frequency: 935 MHz Lancel -Back |
: 1MHz Standard:  GSMIOO-LL [ EDGE Select Marker
Input Att:  22dB PASS
Marker: -?31[.’4251 g 1 2
D ) ~ Marker X Positic=
&Bm 15 (s) -
+. b =
10
B/
| ' H + t
(588 . .
m + 4 +
[Tmeng: = i |
Start: -10.24 ms. Scae: 1.024 msf -2.237 2.237
EVM: Marker: -7.990625 ms
. 144 208902 m%
20 )
1 I o Ewvm,
MagErr: 0.1 % EMS
0.51 % Pesk @ sym 144 g{e}eﬂed Marker
Phase Err:  0.21 deg RME 2
1.96 deg Peak @ sym 101 o] Step Size
FreqErr: 4.8 Hz (Marker X...)
Origin Offset: -50.54 &8 10.24p

TS Code: 0 ,92
ettt s Bl emmlie sl | G t0 pagE
Chogr. G SIEE T Cesla: S 278 e to 2




MpunoxeHus ana cosnaHUA curHanos ¢ undposon moaynsauuen (Tun.)
Onums VMO3 W-CDMA, (QPSK, 3,840 Mru, 2,1425 ITwu, 0 nbm), cp.ks. 3Hayenne EVM: 1,7 %

[TV Tek RSAS1008 o]
File View Run Replay Markers Setup Presets Tools Window  Help
=] © 8] T ¥ ¥ N | Frequency: 20250GHz  Reflev: 000 dBm B | © Repla Dstep -
Ir[:l Constellation o =)&) | [ spectrum = [E=
v Tracel  [show Vectors v Trace1 [IShow +Peak Normal [ clear |
0.0 dBm
o dB/dv:
10.0 dB i
o RBW: b
100 ktiz \‘\ SAl
vew: Ui
!
Intiwit
LRTIRA%
A"
‘ ‘\M |
Freq Emor: 23.15 ki, Auto
-100.00 dBm
RMS: 0.725 % PeakEVM: 1814% @ 64.00 Symbol [ Autoscale | = CF: 2.14250 GHz © Span: 10.00 MHz
Constelation [ Modulation Params | Freq & BY | Equalzer | Advanced Params [ Find_| Analysss Time | Traces [ Prefs
Settings
Modulation type: [ QPSK - Measurement Fitter: [Root raised cosine ~
Symbol Rate: 3.84 MHz Reference Fitter: [Raised cosine -

Fiter Parameter: 0.220

0.00 MHz, Acg Length: 135.120 us _ Real Time _Free Run Ref: Int_Atten: 15 dB

Tek RS451008 = | it
File View  Run Merkers  Setup Presets Took Window Help
M ™M P8 T I Frequency Reflev: 0.00 dBm raet -
[0 Channel Poveer and ACPR . L@ nstellatic
Worrea e Tracel  [#Show Pomts

-110.42 6Bm

Autoscaie

Freq Eror: 1.281 i, Auto
Ugpes

5.000 MH; 73.98 68
10.000 MHz -B0.72B  -B0.ES B

PestEWM: 2105% & 181,00 Symbo

Acq BV 8000 MHZ, Ac Length: 3 Int_Atten: 15 68

460 us  Real Trme  Free Run




MpunoxeHus ana cosnaHUA curHanos ¢ undposon moaynsuuen (Tun.)
Onums VMO3 W-CDMA (QPSK, 3,840 MI'y, 1,85 'Tu, 0 abm), cp.kB. 3Hayenne EVM: 1,7 %

[TV Tek RSAS1008 o]
File View Run Replay Markers Setup Presets Tools Window  Help
=] ©[@] T ¥ & [N | Frequency: 185000GHz  Reflev: 000 dBm @R | © Repla Dstep -
Ir[:l Constellation o =)&) | [ spectrum = [E=
v Tracel  [show Vectors v Trace1 [IShow +Peak Normal [ clear |
cooodim  EETEREN
o dB/dv: otz
X 10.0 dB T
Freq Emor: 6.675 Hz, Auto o Vg =
R 100kt inip
550 Ve I
1209 I
EEE 4
il
il
u\""”"\ N
W
I
-100.00 dBm
RMS: 0.766 % PeakEVM: 1554% @ 13.00 Symbol [ Autoscale | © CF: 1.85000 GHz © Span: 10.00 MHz
Constelation [ Modulation Params | Freq & BY | Equalzer | Advanced Params [ Find_| Analysss Time | Traces [ Prefs
Settings
Modulation type: [ QPSK Measurement Fiter: [Root raised cosine
Symbol Rate: 3.84 HHz Reference Fiter: [Ratsed coshe
Standard Fiter Parameter: 0.220

sean
| BN Aca 00 MHz, Acq Length: 135.120 us__ Real Tme _Trig In (front) _ Ref: Int_Atten: 15 dB

[0 Tek RA51008 S
Fle View Run Reply Markers Seup Presets Tooks Window Help
BIS | ® % T %IV Fequenc: 1800GH:  Reflev: 000 dBm F | © Repla Dsop -
Channel Power and ACPR = || I Conselation = s
Normal =53] v Tracel  [@show Poits

©-10.42 dBm

o H““\J‘N\"&

a1 ] uat
73778 || -04ddBm | 74s6dB

Fﬁ(«\h’w

T

Autoscale]  © pos: 1.85000 GHz

© Scale: 24.00 iz
{ Freq Error: 2.242 Hz, Auto

Avg Chiannel | ch  offset Lower Upper
Power (Main):
AL S000MHz 737708 74568
-0.46 dBm
A2 10.000MHz -80.81dB -81.02dB
RMS: 0.67%  PeskEW: L70% @ 264.00Symbal

| BN Aca 00 MHz, Acq Length: 361.460 us__ Real Tme _Free Run Ref: Int_Atten: 15 dB

Onuus VM04 APCO-25, (4FSK-C4FM, 4,8 kebi6./c, 850 MI'y, 0 abm), norpeluHocTs Yactotbl: 0,5 %

[TV Tek RSAS1008 o]
Fle View Run Replay Markers Setup Presets Tools Window Help
[ |5 @ @] T ¥ & 15| Frequency: 8500MHz  Reflev: 000 dBm P& | @ Replay - [DRun -
Eye Diagram - Frequency = = | M signal Quality = ==
Freq Error: 9,06 mHz, Auto
© 5.00 kHz
Moduiation Fidelty
RIS Error Magnitude: 0.096 %
Carter Frequency Ertor: -99.06 mHz
Deviaton:  1.799 Ktz
Length: 128 Symbol
o Postion:
0.000 Hz T Constelation = o=
v Tacel [Show Vectors
Freq Error: -99.06 mhz, Auto
5.00 kiz
Autoscale © Scale: 2 Symbol
AgDev 3 L7k 43 17%9ki
Eye Diagram [ Modulation Params | Frea & BW [ Advanced Params | Find_| Anabyss Time [ Trace | Scale [prefs
Settngs
Horzonal

Vertical
Saale:  10.0 kHz

Scale: 2 symbol

Postion: ~ 0.000 Hz mbo

Autoscale

Autoscale

Standard

ttin
| S Aca 06 kHz, Acg Length: 49.521 ms___Real Tme _Free Run Ref: Int_Atten: 15 dB




MpunoxeHus ana cosnaHUA curHanos ¢ undposon moaynsauuen (Tun.)

Onums VMO5 DECT, (2FSK 1,152 M6wurt/c, 1,925 Ty, 0 gbm), cp.kB. 3HaueHue norpewwHoctn FSK: 1,5 %

I Tek Rsasi008
Fle Viw Run Replay Morkes Setup Presets Tooks Window Hep
B8 &8T5 S 18| Frequency 19500GHz | Reflew 000 dbm

PR | © Repla
Ir[:l Spectrum = [& ] 52 || [ signal Quality
v Tracel [@show +Peak Normal [ clear |
© 000 dém Peak FSK Err: 3.491 % Freq Error: -841.1 He
RMS FSK Er: 1217 % Freq Devation: 287.7 kHz
Peak Mag E: 0.541 9% Symbol Rate Eror: 0.004 %
RMS Mag Er: 0.253 % Symbol Rate: 1.152 MHz
Devitions 1 ]
29152¢ktHz |288.821khHz
Vin 246362KHz_|246.052kH:
g 265446 kH | 260385k

O Consteliotion

v Tracel [@Show Ponts

!
nooh N Freq Ermor: -841.1 H, Auto
NV A
i M A

" it
i i

|

|

Il

N i J

-100.00 dBm J h ‘

[Autoscle ] © CF: 1.92500 Gz © Span: 10,00 Mz

i
‘

f Ka
m
I |

AvgDev I 2eS.4d6kHz 41 260.865KHz

Signal Qualty | Modulation Params [ Freq & B Equalaer | Advanced Params | Find _| Analysis Time | Prefs
Settings
Modulation type: [2FSK. - Measurement Fiter: [None ~
Symbol Rate: 1.152 MHz Reference Fier: [Gaussan -
S Fiter Parameter: 0.500
Setting

Analyzing Acg BW: 10.00 MHz, Acq Length: 180.560 us__ Real Tme _Trig In (front) _ Ref: Int_Atten: 15 dB

File View  Run Matkers  Setup Presets Tooks Window  Help

B S ST IS e a7

Reflev: 000 déien e

Do 180 T coratatn
Freq Emor: -5.111 Hz, Auto Tracel ¥|Show Vectors
5
0.000
1.50 Freq Emor: -5.111 Hz, Auto
P—
s s PekEws 0% 8 ToaSmeo

Madution Params | freq & 8w | Equalzer | Advanced Params | Find | Analysis Tme | Traces | prefs ]
Modubtion type: [P4DOPSK - Measurement Fiter: [Raot rased cosne -
Symbol Rate: 24.3 ke Reference Fiter: [Hone -
Standard Fer Parsmeter 0.350
Setng...

s

Tere TrigIn (

: 15 68

Onuws VMO7 PDC, (/4 DQPSK, 21 ksbi6./c, 800 MI'y, 0 nbm, cp.kB. 3HaqeHue EVM: 0,6 %

[TV Tek RSAS1008 o]
Fle View Run Reply Markers Setup Presets Tooks Window Help
® ©® & T % & 15| Frequency: 8000 MHz Reflev: 0.0 dBm P | O Repla, Dstop -
| (S = @ [ || [TV Consteliation S |
Freq Error: 33.74 mhz, Auto v Tacel  [@show Vectors
0250
o Postion:
0.000
Freq Ertor: 33.74 mhz, Auto
250
[ Autoscale | 0 Symbo © Scale: 2 Symbol
- AU 0.31%  peskEW: 0272% @ 114.00Smbo
Analyzing Acg BW: 625.00 kHz, Acg Length: 9.545 ms. Real Time  Frae Run Ref: Int_ Atten: 15 dB




MpunoxeHus ana cosnaHUA curHanos ¢ undposon moaynsuuen (Tun.)
Onums VMO8 TETRA, (/4 DQPSK, 18 kBbib./c, 420 MI'y, 0 abm), cp.kB. 3HaverHne EVM: 0,7 %

[TV Tek RSAS1008 o]
File View Run Replay Markers Setup Presets Tools Window  Help
B @8] T ¥ & [N | Frequency: 4200000 MHz  Reflev: 000 dBm B | © Repla Dstep -
| BT o & | T Constelation = [@[=
Freq Error: -2.486 H, Auto v Tracet  [@ishow Vectors
2150
o Postion:
0.000
-1.50 Freq Ermor: -2.486 Hz, Auto
© Scale: 2 Symbol
RMS: 0253%  PeskEW: 073%%  © 0.00Symbol
Eye Diagram Moduation Params | Freq & BW | Advanced Params | Find_| Anaysis Time | Trace [ Scle [ Prefs
Modulation type: [PI/4DQPSK - Measurement Fitter: [Root raised cosine ~
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BekTopHbIi reHepatop BY curHanos cepun TSG4100A

TSG4100A — onuus ATT

HomuHanbHoe conpoTuBneHue

HomuHanbHoe ocnabnexue

[unana3oH yacToTt

HepaBHomepHoCTbL ocnabnenus

KCBH (makc.)

50 Om

3086

or0mo6 My

+0,75 0B (o1 0 go 6 I'y)

1,15 (o1 0 po 4 I'u)
1,2 (014 no 6 Mu)

HomuHanbHas MowWwHoOCTbL

Macca

CpepnHss MoLHocTb 5 BT npu Temnepatype okpyxatoien cpeabl Ao +25 °C, nuHeiHo ymeHbLuaetcs 4o 1 Bt npu

noBbILLEHU Temnepatypsl ao +125 °C.

0,052 kr

Pabouas Temnepatypa

CooTtBeTcTBME CTaHAapTam

o1 -65 0 +125 °C

2011/65/EU (RoHS)

BbixoAbl MapKepoB Ha 3agHel naHenu

Tun

TakToBas YacToTa CMMBOIOB, kaap AaHHbIX, TDMA 1 onpefensiembiii nons3oBatenem

Amnnutyga

BbixogHoe conpoTuBieHne

FabapuTtbl U Macca

Pa3mepbl
BbicoTa
Lnpuna
Fny6una

Macca

O6Lwwme xapaKTepuUCTUKH

Temnepatypa
B pa6ouem cocTosiHum

Mpw xpaHeHun

OTHOCUTENbHAsA BNaXHOCTb

BbicoTa Hap ypoBHeM Mopsi
B pabouem cocTosiHum

Mpu xpaHeHun

Mutanue

01 0,5 80 4 By (0T =2 po +16 abm)

50 Om, cBSI3b N0 NEPEMEHHOMY TOKY

114 Mm
216 mm
347 mm

54 kr

ot +5 no +40 °C
o1 -20 po +60 °C

B pabouem cocTosiHum

Mpu xpaHeHUm

ot 5 0 95 % npu Temnepartype o +30 °C

ot 5 10 95 % npu Temnepartype o +30 °C

06paaoBava KOHAeHCcaTa

oT 5 o 45 % npu Temnepartype ot +30 fo +40 °C, 6e3

o1 5 o 45 % npu Temnepartype ot +30 go +40 °C, 6e3
06pa3oBaHysi KOHAeHcaTa

10 3000 m
10 12 000 m

<90 B, o1 90 no 264 B, o1 47 o 63 'y, ¢ komMneHcawuen koaduLneHTa MOLLHOCTI




O6LwWwme xapaKTepucTUKm

Bunbpauus v yaapHble
BO3JeNCTBUSA

CnyvaitHas BuGpaums

MexaHuueckue yaapbl

HopmaTuBHbIe AOKYMEHTbI

CooTBeTCTBME HOPMATUBHLIM
nokymeHtam EC no
3MEeKTPOMarHuTHOM
COBMECTUMOCTH

DOupektnBa Coseta EC
2004/108/EC

W3ny4aemble u
KOHAYKTUBHbIE
3NEeKTPOMAarHUTHbIE MOMeXU

ABcrtpanusa/HoBas 3enangus
Kopes

Be3onacHocTb

CepTuchmkaTbl CTOPOHHMX
opraHu3auun

CooTBeTCTBME HOPMATUBHbLIM
nokymeHtam EC no
HU3KOBOJSIbTHOMY
obopyaoBaHuI0

CooTBeTcTBME CepTUchUKaTy
6e3onacHocTH

TexHnyeckoe onucaHue

B pabouem cocTosiHum

Mpu xpaHeHun

0,27 g cp.ks., 5-500 'y, 10 MuH. Ha ocb, 3 ocn (0bLwas
npogomkutensHocTb 30 MuH. anst onumn MO1)

2,28 g cp.ks., 5-500 I'y, 10 MuH. Ha ocb, 3 ocu (0bLas
npogomkutensHocTb 30 MuH. ans onuun MO1)

0,22 g cp.ks., 5-500 'y, 10 MuH. Ha ocb, 3 ocu (0bLas
npogomkutensHocTb 30 MuH. ans onuum MO1 nnm E1)

2,13 g cp.kB., 5-500 I'y, 10 MuH. Ha ocb, 3 ocK (0bLas
npogomkutensHocTb 30 MuH. ans onuuy MO1 unm E1)

IMpun xpaHeHun

[MonycuHycomnaanbHble umnynbcsl, 50 g nuk., anuTensHocTb 11 Mc, no 3 yaapa B HanpaeneHuu kaxgoi ocu (2o 18 yaapos

ans onyun MO01)

[MonycuHyconpanbHble umnynbcsl, 30 g NKK., AnuTensHOCTb 11 Mc, No 3 yaapa B HanpaeneHun kaxaoit ocv (4o 18 yaapos

ans onyyn M01 unm E1)

EN 61326-1

Knacc A

ABCTpanuuUiACKuii 3akoH 0 paanocesian 1992
KCC

UL 61010; CSA C22.2 No. 61010-1

[upektnea EC no HuskoBonbTHOMY 06opygosaruio 2006/95/EC; EN61010-1

Tun obopygoBaHus: KoHTponbHO-n3amepuTenbHbIii npubop
Knacc 6esonacHocTu: Knacc 1 - obopyaoBaHme C 3alnTHbIM 3a3eMeHNEM
CTeneHb 3arpsisHeHus: 2 (B cootBetctBum ¢ IEC61010-1)

SKCI'IJ'IyaTaLl.VIﬂ TONbKO B NMOMELLEHNAX.




BekTopHbiit reHepatop BY curHanos cepumn TSG4100A

NHdpopmauunsa ang sakasa

Moaenu
[Mpn 3aka3e nto6oit 6asosoi Moaenn npubopa Heobxoanmo BbibpaTh ogHy 13 Tpex onuuit: MO0, MO1 unm E1. LieHa 3aBucuTt 0T BbiGpaHHon onuun. Cm. pasaen
"Onumn”,

TSG4102A BeKTOpHbIN reHepaTop curHanoB ¢ auanasoHom Yactot o 2 [T, 6asosas mogenb
TSG4104A BeKTOpHbIN reHepaTop curHanoB ¢ AuanasoHoM YacTot o 4 [T, 6asosas mogenb
TSG4106A BeKTOpHbIN reHepaTop cUrHanoB ¢ AuanasoHoM YacToT o 6 [T, 6asosas mogenb

anHa,D,l'Ie)KHOCTVI B KOMMNJIEKTe NOCTaBKU

MpuHapnexHocTb Onucatune

PY kabenb PY kabenb anuHon 1 M ¢ aByms pasbemamu N-tvna

KomnakT-Auck ¢ foKkyMeHTaLmen Bce mogenu npubopoB NocTaBnsTCS C KOMMAKT-AUCKOM, COAepXKaLLUM dhainbl ¢ PykoBOACTBOM NO 3KCnyaTaLun Ha
pasnuyHbIX f3blkax B doopmate pdf.

PykoBogcTeo no Beogy B Bce mogenu npubopos noctaenstoTca ¢ nevaTHbIM PykoBOACTBOM N0 BBOAY B 3KCMnyaTawmio 1 6e3onacHocTH (Ha ABYX

akcnnyaraumio n 6eaonacHocTy A3bIKaXx: aHrTNACKOM W PyCCKOM).

Kannbposka CeuaeTensCTBO O Kanubposke

Kabenb nutanus 3aBuCUT OT CTpaHbl, B KOTOPYHO MOCTABASAETCS (CM. ONnLymm Ans Boibopa kabens nutaHus)

FapaHTUMHbIE 06A3aTenbCcTBA
Tpu roga

Onuum npubopa

AnnapaTtHble onuuu (Ans Bcex cTpaH, 3a ucknroyeHnem CesepHon Amepukm)

[Mpwn 3aka3e npubopa Heobxoaumo BbibpaTh onuuo MO0 nnm MO1.

Moo [Mpnbop ¢ TepmocTaTMpPOBaHHbLIM reHEPaTOPOM TaKTOBOW YacTOTbl
Mo1 [Mpnbop ¢ reHepaTopOM TaKTOBOI YacTOTbl, yIpaBRsieMbIM HaNPsKeHNeEM
GPIB [JononHutensHbIit nHTepdeitc GPIB

AnnapaTtHble onuuun (Tonbko ans CeBepHon AMepUKK)
[Mpwn 3aka3e npubopa Heobxoammo BbiOpaTh onumio E1.

E1 [Mpnbop ¢ TepmocTaTMpPOBaHHbLIM rEHEPaTOPOM TaKTOBOW 4acToThl 1 MHTepdencom GPIB

AnnapaTtHblie onuuun (BNA BCexX perMoHoB)

TSG4100A-RM1 Komnnekt ans MoHTaxa B CTONKy 0AHOro npubopa (3akasbiBaeTcs OTAENbLHO)
TSG4100A-RM2 Komnnekt ans MOHTaxa B CTONKY 1BYX MPMBOPOB (3aKa3bIBAETCS OTAEMbHO)
TSG4100A-ATT PY attentoatop 30 ab, 5 BT, go 6 My

D1 CB1LeTenbCTBO O MOBEPKE C PeayNbTatamu UCTbITaHui



TexHunyeckoe onucaHue

MporpaMmHble onuun

[ins 0BHOBNEHNS (hyHKLMIA BEKTOPHOI/LMDPOBON MOZyNsALmmM u/unu aobasnenns onuumin Mogynsumm nocne nokynkv npubopa, ykaxute B 3akase "TSG4100A-UP + VM
xx" BMecTo “TSG410xA VMxX”.

VMO00 basoBble hopmaThbl BEKTOPHOI MOZYNALMM C BHYTPEHHIM UCTOUYHUKOM MOZYMPYHOLLErO curHana ¢ nonocoi 6 MIy
VMo1 Mogynsums GSM (Heobxoguma onums VMOO)

VMO02 Mogynsuus GSM EDGE (Heo6xoanma onuus VMO0)

VMO03 Mogynsums W-CDMA (Heobxoguma onums VMOO)

VMo04 Mogynsums APCO-25 (Heobxoguma onuus VMOO0)

VMO05 Mogynsums DECT (Heobxoguma onuus VMOO)

VMO06 Mogynsiums NADC (Heobxoguma onuus VMOO)

VMo7 Mogynsums PDC (Heobxoauma onuus VMOO)

VM08 Mogynsums TETRA (Heobxoauma onuus VMOO)

VM10 AynvocurHan (aHanorosast AM n YM)

EIQ BHeLHWi MCTOYHWK MoaynupytoLLero curHana ¢ nonocoit 200 My (Heobxoguma onums VMO0)

Kabenb nutaHusa

Onuusa A0 Bunka nutanus ans ceteit CeBepHoit Amepuku (115 B, 60 I'w)
Onumsa A1 Bunka nutanus ans ceteir Esponbi (220 B, 50 ')

Onumsa A2 Bunka nutanns ans ceteit Benukobputanum (240 B, 50 M)
Onumsa A3 Bunka nutaunsa ans ceteir Asctpanum (240 B, 50 I'y)

Onuma A5 Bunka nutanus ans ceteit Weenyapum (220 B, 50 T'u)
Onuus A6 Bunka nutanus ans ceteit Anonmn (100 B, 50/60 My)

Onuusa A10 Bunka nutanus ansa ceteit Kutas (50 M)

Onuusa A11 Bunka nutannsa ans ceteit MHgum (50 My)

Onuma A12 Bunka nutauns ans ceteir bpasunum (60 IMy)

Onuma A99 LLIHyp anekTponuTaHus OTCYTCTBYET

PykoBoacTBO nonb3oBartens

3akaxuTe [JaHHYI0 ONLMI0 NSt NONyYeHWst nevaTHol Bepcum PykoBOACTBA NONb30BATENS Ha aHIMUIACKOM fi3blke. (QNEKTPOHHas Bepcust B 3Toro PykoBoACTBa B hopmate
pdf HaxoauTCs Ha KOMNaKT-AUCKe, NOCTaBNSEMOM C NprbopoM, unu MoxXeT 6biTb 3arpyxeHa ¢ Beb-caitta Tektronix.)

Onuus LO PyKoBOACTBO Ha @HMMMICKOM Si3blke

CepBUCHbIe onuum

Onuus C3 Yenyri no kanubpoBke B TeveHne 3 net

Onumsa C5 Yenyru no kanubpoBke B TeueHue 5 net

Onuusa D1 [poTOKON C AaHHLIMI KanBpOBKM

Onuma D3 [poTokon ¢ AaHHbIMK kanubposky 3a 3 roga (c onumeit C3)
Onuma D5 [MpoTokon ¢ AaHHbIMK kanubposky 3a 5 e (c onumeir C5)

Onuusa R5 PeMoHT B TeueHue 5 neT (BKkntoyas rapaHTuitHoe obcmyxuBaHne)



BekTopHbIi reHepatop BY curHanos cepumn TSG4100A

ApxaHrenbck (8182)63-90-72
Actana (7172)727-132
ActpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropop (4722)40-23-64
BpsAHck (4832)59-03-52
BnapuBocTok (423)249-28-31
Bonrorpap (844)278-03-48
Bonorpa (8172)26-41-59
BopoHex (473)204-51-73
EkatepuHbypr (343)384-55-89
WBaHoBo (4932)77-34-06

MkeBcK  (3412)26-03-58
MpkyTek  (395)279-98-46
KasaHb (843)206-01-48
Kanunuurpap (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
KupoB (8332)68-02-04
KpacHopap (861)203-40-90
Kpacrospck (391)204-63-61
Kypck (4712)77-13-04
Jluneuk (4742)52-20-81

Kupruaua (996)312-96-26-47

https://tektronix.nt-rt.ru || txk@nt-rt.ru

Komnanms Tektronix umeet ceptudpukatel ISO 9001 v ISO 14001 ot SRI Quality System Registrar.

Marnuroropek (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck  (8152)59-64-93
HaGepexHble Yennb! (8552)20-53-41
Hwknuit Hosropog (831)429-08-12
HoBoky3Heuk (3843)20-46-81
HoBocubupck (383)227-86-73
Omck (3812)21-46-40

Open (4862)44-53-42

OpeHbypr (3532)37-68-04

Mensa (8412)22-31-16

Poccua (495)268-04-70

[MpopykTbl cooTBETCTBYIOT TPeBOBaHMAM cTaHaapToB IEEE 488.1-1987, RS-232-C, a Takke cTaHgapTam v TeXHUYeCkiM yeroBusim komnanun Tektronix.

OueHvBaemas cdepa TOBapHOro NPOM3BOACTBA: NNaHPOBaHe, pa3paboTka 1 MPOM3BOACTBO AMEKTPOHHBIX KOHTPONBHO-M3MEPUTENbHBIX MPUBOPOB.

Mepmb (342)205-81-47
PocroB-Ha-floHy (863)308-18-15
PszaHb (4912)46-61-64
Camapa (846)206-03-16
CaHkT-lNetepbypr (812)309-46-40
CaparoB (845)249-38-78
Cesacrononb (8692)22-31-93
Cumdepononb (3652)67-13-56
CmoneHck (4812)29-41-54
Coun (862)225-72-31
Craspononb (8652)20-65-13

Kasaxctan (772)734-952-31

Cypryt  (3462)77-98-35
Teepb  (4822)63-31-35
Tomek (3822)98-41-53
Tyna (4872)74-02-29
TioMeHb  (3452)66-21-18
YnbsHoBck (8422)24-23-59
Yeha (347)229-48-12
XabapoBck (4212)92-98-04
Yensbunck (351)202-03-61
Yepenosey (8202)49-02-64
fApocnaenb (4852)69-52-93
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