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BekTopHbIi1 reHepatop curHanos cepun TSG4100A obnagaet
XapaKkTepucTMkamm npubopa cpeaHero LiEHOBOrO AnanasoHa ¢ nomnocoi
mogynsayum go 200 MI'y, Ho npegnaraetcs no LeHe PY reHepaTopoB
Ha4anbHOro YpoBHsi. B reHepaTope MCnonb3yeTcs HOBbI METOA
CO3[aH1s CUTHaNOB C MUHUMarbHBIM YPOBHEM Napa3uTHBIX
COCTaBNSIOLLMX, HU3KUM (ha30BbIM LymMoM (-113 oBH/TL npu oTCTpOiiKe
20 kl'y ot Hecywen 1 ITu) 1 NpeBOCXOAHBIM pa3peLLeHeM No YacToTe
(1 mkl'y Ha ntoBoi yacToTe). AHanoroBast MoLynsLMs AOCTYMHa B
reHepaTopax cepun TSG4100A 6a30Bom koHdurypauuw. Mpoctoe
nporpaMmmHoe 0GHOBNEHME MO MECTY SKCMITyaTaLum No3BonseT
pacLMpnTb (PYHKLMOHANBHOCTL Bonee CROXHLIMI BEKTOPHLIMU U
LncpoBbIMM BgaMM Mogynsumm, obecneynsas rmokocTb
KOHpMrypaLmm 1 3awumTy MHBECTMLMIA. 3TV NpUBOPbLI SONOMHSOT
BedyLUMe B OTPACHN peLleHus Ans TectupoBaHus PY yCTpoicTs, Takue
kak USB-aHanuaatop cnektpa RSA306 v koMBUHMpOBaHHbIE
ocuunnorpacgsl MDO4000B 1 MDO3000.

B reHepatope TakToBOI YacToTbl Npubopos cepumn TSG4100A
NPUMEHSIETCS TEPMOCTATUPOBAHHbI KBAPLIEBbI PE30OHATOP,
M3roToBNEHHBIN No TexHomornm SC-cut (mogens TSG410xA-MO0 nnm
E1). OH obecneumnsaet B 100 pa3 ny4iwyto crabunsHocTs 1 B 100 pas
MeHbLUMA (ha30BbIN LWYyM (Mpy Marblx OTCTPOKAX OT HECYLLEN) No
CpaBHEHMIO C Npnubopamm, B KOTOPbIX UCTOMb3YeTCs
TEpPMOCTabnnM3NPOBaHHbII KBapLEBbI pe30HaTop.

Bo3moxHocTu n n penmyLlecTBa

= [eHepupoBaHME CUrHanoB C aHaOroBOM U BEKTOPHOI/LMGPOBOI
mogynsuven

= [IByxKaHanbHble reHepaTopbl MOAYNMPYHOLLMX CUrHANOB
NPOM3BONBHON HOPMbI

= AHanorosas mogynsuus (B 6a3oBoi koHdurypaLm)

= OBGHOBMEHWE C NOMOLLBK NPOrPaMMHOTO KroYa Ans MOAAEPKKM
BEKTOPHOM/LMPOBOA MOAYNALMN NO MUHUMAIBHON LieHe

= [lpunoxeHus ans coagaHus MOAYNMpoBaHHbIX curHanos GSM,
EDGE, W-CDMA, APCO-25, DECT, NADC, PDC n TETRA

= WHtepdpeiicel USB, GPIB, RS-232 n LAN
= Macca 5,6 kr

= Boicota 2U v wupuHa 219 groitmos

OCHOBHbIe TeXHUu4Yeckue XapakKTepucTukun

= [eHepupoBaHe aHanoroBbIX 1 BEKTOPHbIX/LMGPOBLIX CUrHAMNOB B
avanasoHe yactot ot 0 o 2 My, go 4 My umm go 6 My,

= Tunosas norpelHocTb amnuTyasl <+0,30 ob (ans
HemoaynupoBaHHoro curdana 0 gbm npu 22 °C) B gnanasoHe
vactoT oT 10 My mo 6 My

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

= Mogynsumus ASK, FSK, MSK, PSK, QAM, VSB v cneumansHble
curHansl 1/Q

AHanoroBasi mMoaynAauua

BekTopHble reHepatopbl PY curHanos cepum TSG4100A
npesocTaBnAoT pasHoobpasHble BO3MOXHOCTM MOLYNALMM.
l'eHepaTopbl MOTYT CO3AaBaTh CUrHanMbI C aMnnUTYAHON MOAYNALNed
(AM), yacToTHomn mogynaumen (UM), dasosoi mogynsumen (OM) n
MMMNyMbCHOM MOAyNALmMen. B HNX MCNONb3yeTcs BHYTPEHHWIA MCTOYHUK
MOAYNUPYIOLLIEro CUrHana W BXoA BHELLHEero MOAYNMPYIOLLEro curHana.
BHYTpEeHHMA NCTOYHMK BblAAET CUHYCOMAANbHBINA, NMMHENHO
M3MEHSIOLLMICA, MMNO0Opa3HbIf, MPSMOYTONbHBINA U LLYMONOZO6HBIN
curHansl. Bxog Ans nogaum BHELHEro MOAYNMPYIOLLEro curHana
pacnonoXeH Ha 3agHen naHenn npubopa. MogynvpyioLuin curHan
BHYTPEHHETO UCTOYHWKA MOXET ObITb CHAT C BbIXOAA HA 3aAHeN NaHenu.

BekTopHasa moaynauusa

l"eHepatopbl cepun TSG4100A NOMHOCTLIO NOAAEPKMBALOT BEKTOPHYHO
mogynsuwio PY curHanos B gnanasoHe vactot ot 400 My go 6 My,
[ins co3gaHus MOAYNMPYIOLLIEro CUrHana HUX UCnonb3yeTcs
ABYXKaHabHbIA reHepaTop CUrHasnoB NPOU3BOMbHOM (HOPMbI,
paboTatowmi Ha yactoTe 125 MI'y. l'eHepaTopbl UMEOT BCTPOEHHYHO
noanepxky Hanbonee pacnpoCcTpaHeHHbIX CXEM BEKTOPHON MOAYNALMM:
ASK, QPSK, DQPSK, /4 DQPSK, 8PSK, FSK, CPM, QAM (ot 4 go
256), 8VSB 1 16VSB. Kpome TOro, OHW NofnepKu1BatoT BCe
ncnornb3yemble B cUCTeMax LcpoBor CBA3N UNbTPbI AN
(hOpMMPOBaHUS CTAHAAPTHBIX UMMYNCOB: MPUNOAHATHIA KOCUHYC,
KOpeHb KBafpaTHbIi U3 MPUNOJHSATOrO KocUHyca, unbTp ayccea,
UnbTP C NPSMOYTONbHOM U TPEYTOMNbHOM XapakTePUCTUKON U Opyrie.
l'eHepaTopbl Takke N03BONAOT A06ABNATL B CUrHAN aaAUTUBHbIA
Benbii rayccos wym (AWGN).
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BekTopHbiit reHepaTop BY curHanos cepumn TSG4100A

BHyTpeHHUe reHepaTopbl MOAyNMpYyOLEero
curHana

MpumeHeHwe B reHepaTopax cepun TSG4100A HOBOV apxuUTEKTYpbI AN
reHepupoBaHNa MogynmupytoLLmux curHanos |/Q yckopsieT u obneryaet
CO3/iaHu1e CUrHarnoB C BEKTOPHOI Mogynsuuen. MeHepaTop
MOZYNMPYIOLLEro curHana noAAepX1BaeT BOCNPOU3BEAEHUE TONBKO
LnepoBbIX AaHHbIX. OH aBTOMATMYECKM NpeobpasyeT LudpoBbIe
CUMBOIbI C YacTOTON criefoBaHuns 4o 6 MIL B BbibpaHHyo
KOHCTENNALMOHHYI0 Anarpammy 1/Q v nogaet pesynbTaT Ha UnbTp
(hOPMMPOBaHMS UMMYNBCOB, Y4TOBbI NOMYYUTb KOHEYHbIN CUrHan ¢
yactoToin obHoBneHMs 125 Ml B pexume peanbHOro BpemeHu. ns
Moaynsaumun PY HecylLiei nonyyeHHbIM CUrHaNOM UCMOoNb3yTCs
CTaHOapTHble MeTogsl Mogynsuum 1Q.

MpeaycmoTpeHa BbICTpas HacTpoika reHepaTopa B COOTBETCTBUM C
npoTokonamu uudpoon casan (GSM, GSM EDGE, W-CDMA,
APCO-25, DECT, NADC, PDC n TETRA) Ha Tpebyembiit BuA
MOZYNALMN, CKOPOCTU NEPEAaYN CUMBOOB, KO3GULIMEHT 3aNONHEHUS
TDMA 1 TMnbl ouUnbTPOB LMGPOBLIX CUrHaNoB. B COOTBETCTBIM C
3afjaHHbIMK NPOTOKONAMM KOH(UIYpPUPYIOTCA BbIXOAb! Ha 3aaHeN
naHenu ans umdgpoBsbix curHanos TDMA, Hauana kagpa 1 TakToBoi
4acTOTbl CMBONOB. [INsi HACTPOIAKM reHEPaTOPOB MOZYNMPYHOLLNX
CUrHarnoB COrnacHo 3TUM NPOTOKONaM He TpebytoTes BHELLHWE
komnbloTepb! unu MO CTOPOHHNX hupM.

CurHans! 1/Q BbIMMCIAIOTCS B peXUMe peanbHoro BpeMeru. M3
CUMBOIOB (hOPMUPYHKOTCS KOHCTENNALMOHHbBIE AMarpammbl, 3aTem
BbINONHAETCS LdpoBas unbTpaLms 1 NoBbILLAeTes YacToTa
puckpeTtusaummn go 125 MBbib./c, nocne Yero curHan nocTynaet Ha
KBagpaTypHblii MogynsTop yepes 14-paspsaHble LIAM. Cumsonbl moryT
ObITb NpecTaBneHbl 3aaHHON KOLOBOW NOCNEA0BATENBLHOCTbLIO UK
MCeBA0CNyYaiHoN ABOMYHON NocneaoBatensHoCTLI0 (PRBS),
hOpMMPYEMOI BHYTPEHHUM UCTOYHUKOM, @ TaKKe 3arpyXeHbl B BUe
Monb30BaTENbCKOro cnucka pasmepom o 16 Mour.

Monb3oBaTtenb MOXET MOANDULMPOBATL KOHCTENMALMOHHYIO
puarpammy. [locTynHbl cnegytoLme LudpoBble GUALTPLI: NPUNOHSATHIN
KOCMHYC, KOPEHb KBaApaTHbIN U3 NPUNOLAHSATOrO KOCUHYCa, hUnbTP
laycca, hunbTp ¢ NPSMOYrONBbHOM I FIMHENHOW XapaKTEPUCTUKON,
KapauHanbHbIA CUHYC W HacTpavBaeMblit nonb3osatenem KNX-gunbTp.

BHewHue mogynupyrowme curHansl 1/Q

Pasbem BNC Ha 3agHeit naHenu npubopa 1cnonb3yeTes 4715 nogaum
MOAYNMpYIOLLMX curHanos I/Q oT BHELLHEro UCTOYHMKA. TpaKT BHELUHEro
MOZYNMpYIoLLero curHana umeet nonocy nponyckanus 400 MIy,
MaKcumarnbHoe BXoaHoe HanpsbkeHne £0,5 B u BxogHoe conpoTusnexme
50 Om.
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3aBMCUMOCTb MOLLHOCTHU OT 4YacCTOTbl

BbIxoaHoit PY curHan Bo Bcex Moaensix reHepatopoB cepun TSG4100A
noJaeTcs Ha BbIXOA Yepe3 NocneAoBaTeNbHO BKITIOYEHHbIE Kackabl
YCUNUTENEN W CTyneHYaTbIX aTTEHI0aTopoB. [19Tb kackagos
obecneynBaroT AMCKPETHYIO PerynnpoBKy yeunerus ot +25 o -130 gb ¢
warom 1 ab. B npouecce 3aBoaCKoOi kanubpOBKW BbIXOAHAS MOLLHOCTb
n3mepsieTcs Ha 32 yacToTax OKTaBbl 4N151 kaxgoro u3 156 waros
PErynupoBKK yeuneHus. PesynbTaThl M3MEPEHNI 3aHOCATCS B MaTpULLy,
cocrosyto 13 40 000 anemeHTOB. [1pn YCTaHOBKE KOHKPETHbIX
3HaYeHUi! YacTOTbI M MOLLHOCTM NPUBOP BbINOMHSAET MHTEPNONSALMIO,
ncnornb3ys 3TV JaHHble, YTobbl onpeaenuTb onTUMarnbHOe 3HadeHue
ycuneHus unu ocnabnenus. AHanoroBbIii aTTeHoaTop obecneynsaet
paspeLenune 0,01 ob mexay anemeHTamu maTpuubl, YTO NO3BONSET
TOYHO KOMMEHCUPOBATHL TENnoBble 3MGEKTHI.

TepmocTaTUpOBaHHbLIU FreHepaToOp TaKTOBOW
YacToThbl

B npubopax cepun TSG4100A ncnonb3yeTcs TepMoCTaTUPOBaHHbIN
reHepaTop TakToBOW YacToThl. OH BbINOMHEH HA OCHOBE pe3oHaTopa

10 Mlu, paboTatoLero Ha YacToTe TpeTbeN rapMOHMK, MOMELLEHHOTO B
TepmocTaT. TaKTOBbIN reHEpPaTOp XapaKTepU3yeTcs O4YeHb MasbIMi
ha3oBbIM LLYMOM 11 BbICOKOW AONTOBPEMEHHOM CTabUNBEHOCTLIO.

lMpocTaa AucTaHUMOHHaA nepegaya
AaHHbIX

[ucTaHumMoHHOE ynpaBneHne OCyLLEeCTBNSETCS Yepes MHTepdechl
RS-232, LAN unu GPIB. JTto6oit 13 aTuX MHTEPdEncoB MOXHO
1cnonb3oBaTh Kak Ans ynpasneHus npubopoMm, Tak 1 Ans 1 nepegayu
AaHHbIX. B 3HeproHe3aBncMMOoii NamsaT MOXHO XpaHuTb 4o 9 Habopos
HacTpoek npubopa.



TexHunyeckoe onucaHue

TexHu4eckne xapakTepucTmKu

anIBe,D,eHHbIe XapaKTEePUCTUKN OTHOCATCA KO BCEM MOAENAM, eClin He yKa3aHo UHOE.

YacTtoTa

BbixogHou pasbem BNC, Bce ot 0p062,5Mly
mogenu

BbixogHble pasbembi N-Tuna

TSG4102A o1 950 kl'y g0 2,0 Iy,
TSG4104A o1 950 kI'y g0 4,0 Iy,
TSG4106A o1 950 k'y po 6,0 'y,

Pa3peweHue yctaHoBku YactoTbl 1 MK Ha ntoboit YacTote

Bpems nepecTpoiiku <8 mc (x1 x 10-6)
TMorpewHocTb YacToThbl <(10~'8 + norpelwHoCTbL TaKTOBOrO reHepartopa) x fc
CTabunbHOCTb 4acToTbl 110" (amcnepena Annama 1 ¢)

BbixogHou pazbem BNC Ha nepeaHen naHenum

[nana3oH yacTot ot 0 go 62,5 My

Amnnutypa ot 1,00 By s 80 0,001 By . (0T -47 10 +14,96 Abm)
CmeweHue +1,5 B nocr.

PaspeweHue cmewweHns 5vB

Makc. pasmax 1,817 B (amnnuTyna + cMeLLeHne)

PaspeweHue amMnnutyabl <1%

MorpewHocTb aMmnANTYAbI +0,7 ob

[apmoHuyeckue cocTaBnstowme <-40 pbH

(Tvn.)

Mapa3suTHble cocTaBnsAWme <-65 pbH

(Tvn.)

Pexum cBsA3m Bbixoga CBs3b no nocT. Toky, 50 Om £2 %
WmnenaHc 50 Om

3awmTa oT Nofaymn BHELLHEro +5 B nocr.

curHana

KCB (Tun.) <1,6:1
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BekTopHbii reHepaTop BY curHanos cepun TSG4100A

BbixogHou pa3zbem N-Tuna Ha nepegHen naHenu

BbIxoaHasi MOLWHOCTb
TSG4102A
TSG4104A
TSG4106A

BbIxogHoe HanpsxeHne
TSG4102A
TSG4104A
TSG4106A

PaSPEI.IJEHMe aMmnnutyabl

ﬂorpeumoch aMmnnuTyabl

HemopynupoBaHHbIN curHan
Ha Harpy3ke 50 Om, ab (Tun.)

HemopynupoBaHHbI# curHan
Ha Harpy3ke 50 Om, ab (Tun.)

MmnepaHc
Pexum cBa3mn BbIXxoaa

KCB (Tun.)

3awuTa OT Noayun BHELLHEro

CUrHana

MorpewHocTb YPOBHS BEIXOAHOTO
moaynmpytoulero curiana lQ
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ot +16,5 00 -110 obm

ot +16,5 00 —110 gbm (< 3 Iw)
ot +16,5 0o —110 gbm (< 4 I'Tw)

o1 +10 5o —110 abm (o1 4 o 6 ITw)

01 1,5 B¢y 6. 80 0,7 Boy .

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

0,01 abm

Hemopynup., ot | >10 abm ot 10 ao -30 AbM | o1 -30 Ao -60 AbMm | oT -60 Ao <-100 abm
+18 po +28 °C -100 nbm
ot 10 MI'y o 10,2 0,25 0,35 40,45 +0,6
0,11y
010,102 Ty 0,15 +0,15 +0,25 0,35 0,6
oT2p04 Ty 10,3 0,2 +0,35 0,6 0,8
ot4p06Ty - 0,3 +0,4 10,75 +1,25
[vana3oH ypoBHeii: ot +5 o -30 abm (makc.) ot +5 0o -30 gbm (Tun.)
Temneparypa: ot +18 go +28 °C ot +5 o +40 °C oT +5 go +40 °C
ot 10 MI'y o 0,1 Iy 10,6 +1,0 0,7
or0,1002T1Ty 0,6 +1,0 +0,6
oT2p04 Ty +0,6 +1,0 +0,7
oT4p06My +1 +15 +0,9

50 Om

CBs3b no nepem. Toky, 50 Om

<1,5(o12 My po 2 Mu)

<1,8(012My 8o 6 My)

30 B nocr., +25 obm

BbIxogHom ypoBeHb —5 fbm
Temneparypa: ot +18 o +28 °C ot +5 no +40 °C
YacToTa Hecyuwen: Tunosas, gb MakcumanbHas, ob Tunosas, gb
<2[Ty 0,1 +0,4 +0,4
oT2p04 Ty 10,2 +0,6 0,4
oT4 006y +0,4 +0,8 +0,7




Cy6rapmoHuku

[apmoHunyeckue cocTaBnatowwme
(makc.)

TSG4102A n TSG4104A
TSG4106A

FapmoHuyeckue cocTaBnsroLme
(Tvn.) (BbIXOAHOW YPOBEHb <
0 nbm)

MapasuTHble cocTaBnsiowWwme
(Tnn.)

<-68 nbH
< -60 nbH
<-55 nbH
<-55 pbH

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

®azoBblif wWym SSB

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

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

CnekTpanbHas YMcTtoTa BbixogHoro PY curHana

Het
BbixogHon ypoBeHb < 0 obM, Hemogynup. curHan, 1 1y

<-38 obH
<-30 gbH

< -35 oBH, Hemogynup. curHan, Yacrota Hecylwen < 2 Iy,

BbixogHol ypoBeHb -10 ABM, Hemoaynup. curHan

> 10 kT'y ot Hecywen (ot 950 KMy go 1 Mw)

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

> 10 k'Y ot Hecywwei (o1 2 go 4 M)
7 (

> 10 k'Y ot HecyLwei (oT 4 go 6 M)
1 'y cp.kB. (B nonoce yactot ot 300 My go 3 kl'y)

0,006 % cp.ks. (B nonoce yactot ot 300 'y g0 3 kL)

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

TexHnyeckoe onucaHue

YacToTa Hecyuiei OrcTpoiika oT Hecywew (Tvn.), ABHITY

1kMy 10 kly 20 kly 1Mry
11Ty -102 -110 -113 -124
21y -96 -104 -107 -118
3y 93 -102 -105 -120
6y 87 -96 -99 -114

-95 nbH/My

-106 gbH/Ty,
-107 gbH/Ty,
-120 gbHTy,
-118 gbH/Ty,
-120 gbH/Ty,
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BekTopHbiit reHepatop BY curHanos cepumn TSG4100A

CnekTpanbHas YMcTtoTa BbixogHoro PY curHana

dBc TSG4102A/4104A SSB Phase Noise vs Offset Frequency

60

-t
R Vi =S|
\

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

——1GHz 2GHz —— 3GHz

TSG4106A SSB Phase Noise vs Offset Frequency

\'\\

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

——1GHz IGHz ——3GH: ——6BGHz

Perynupogka ¢a3sbl (BbIxoabl Ha nepegHen naHenum)

MakcumanbHbIi caBur dasbl

PaspeleHue ¢asbl

+360°

0,01° (ot 0 o 100 M)
0,1° (o1 100 MI'y go 1 Iw)
1,0° (0T 1 00 6 M)

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

Tun 3apatowero reHepartopa

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

TemnepatypHbi gpeid (ot 0 o
+40 °C)

OTHOCMTENbHbI YXOA Y4acTOTbl

6 ru.tektronix.com

TepmocTaTpoBaHHbII KBApLIEBbIA PE30HATOP, M3TOTOBEHHBIN N0 TexHonorun SC-cut n paboTaloLyuii Ha YacToTe TpeTben
rapMOHWKM

<+0,0210-6

<+0,00310-6

<+0,05-10-6 B rog



TexHuyeckoe 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)

TemnepatypHbii apeid (ot0 g0 <15,010-6
+40 °C)

OTHOCUTENbHbIW YXOA Y4acTOThbl <+3,0-10-6 B rop

Bxop reHepaTopa TaKTOBOM 4acCTOTbl

YacToTta 10 MI'y, £2-10-6
Amnnutypa 0T 0,5 By BO 4 Bryeru (0T =2 80 +16 nbm)
BxogHoe conpoTuBneHue 50 Om, cBSi3b M0 NepeMeHHOMY TOKY

Bbixopn reHepartopa TaKTOBOM 4acTOTbl

YacToTta 10 MI'w, cuHyconpanbHbIi curHan
BrixogHoe conpoTuBnexue 50 Om, cBSi3b MO NOCT. TOKY
Amnnutyga > 7,5 0bm

BHyTPEHHMﬁ UCTOYHUK MOoAynupyrowiero curdana

CurHanbl CuHycouaanbHbli, IMHENHO U3MEHAKOLMICS, NMNO0BPA3HbINA, MPSMOYTONbHbIA, UMMYMbCHBIA, LYMOMNOAOOHIN

[apMoHUyeckmne McKaxeHns —74 nbBH (Tvn., Ha 20 Kl'y)
CUHYCOMAANLHOTO CUrHana

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

o7 1 mkl'y go 50 kl'y (YacToTa Hecywwen = 62,5 MI'u)
TSG4106A o1 1 Mkl'y go 500 kl'y (YacToTa Hecywei < 93,75 MI'y)

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

Pa3peweHue yctaHoBkM YacTotbl 1 Mkl

MorpewHocTb YacToThbI 1:2%" + NOTPELUHOCTL TaKTOBOTO reHepaTopa
Ho6aBneHue wyma Benblit rayccos Lym (Cp.kB. 3Ha4YeHMe = feBuauuns / 5)
Monoca yactot wyma oT 1 mkl'y go 50 kl'y,

Mepunog nMnynbcHoro curHana otr1mkcpo10¢

OnuTenbHOCTb UMNYNBLCHOTO ot 100 He 10 9999,9999 mc

curHana
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BekTopHbii reHepaTop BY curHanos cepumn TSG4100A

BHYTpeHHMﬁ UCTOYHUK MOoAynupyroLwero curdana

PaspeweHue anutensHocTn 5Hc
umnynbca

[lo6aBnexue wyma B UMNYNbLCHLIA  [INHa NCEBAOCTyYaiHOI ABOMYHOM nocnenosatenbHocTn 2V-1, 5 < N < 32, Gutosblit nepuog ot 10 He 10 10 ¢
curHan

Bbixon aHanoroBoro mMoaynupyrouwero curHana

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

Mopynauus AM, YM, oM, UM
HomuHanbHbIi ypoBeHb +1 B gnsa £ nonHom gesnauun
Jlornyeckmne ypoBHU Huakmit ypoeHb = 0 B

Bbicokui yposeHb = 3,3 B

Bxoa BHellHero aHanoroBoro mMoaynupyrouwiero curHana

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

Mopynauus AM, YM, &M, UM
HomuHanbHbIi ypoBeHb +1 B ans £ nonHoi fesmnauum
Jlornyeckmne ypoBHU Huakmit ypoeHb = 0 B

Bbicokui yposeHb = 3,3 B

Pexumbl Bxoga CBsi3b N0 NoCTOsIHHOMY ToKy U ®BY ¢ yacToTom cpesa 4 Iy,
MoporoBbii ypoBeHb +1 B nocr.
CwmelLeHue no Bxoay <500 mkB

AmMnnuTtyaHaa mogynaums

[vnanazoH ot 0 o 100 % (ymeHbluaeTcs npu ypoeHe 6onee +7 obm)
Pa3peweHue 0,1%

WcTouHnk mogynmpytowero BHYTpeHHWIA nnn BHELHWIA

curHana

MoaynaunoHHbIe nckaxeHus
(Tvn.)

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

Monoca moaynauum (BHeWHWI >100 kl'y
curHan)

8 ru.tektronix.com



YacToTHasa moaynsauus

MuHuManbHas geBuaums 4acToTbl
MakcumanbHas geBuaums

4acToThl
TSG4102A n TSG4104A

TSG4106A

PaspelueHne geBnaumm 4acToTbl

MorpewHocTb AeBMaumu (Tvn.)
TSG4102A n TSG4104A

TSG4106A

WcTounmnk mogynupytowero
curHana

MogynsiumoHHble UCKaXeHMs
(Tvn.)

OrtcTpoiika HecyLen npy BHELHeN
YM (Tun.)

Monoca moaynsaumm (tun.)
TSG4102A n TSG4104A

TSG4106A

0,011y

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

TexHunyeckoe onucaHue

[nana3oH YactoT

MakcumanbHas geBvaums

62,5 MMy < fc < 126,5625 Mry 1My
126,5625 My < 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) 32 My

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

[uana3oH YacToTt

MakcumanbHasa aesmaums

93,75 Mr'y < fc < 189,84375 My 1My

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

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

759,375 My < fc < 1,51875 Iy 8 Mry

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

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

< 0,1 % BbibpaHHoi gesnauum + 5 'y (fc < 62,5 M)
< 2 % BbIbpaHHoit feBnauum + 20 Ty (fc > 62,5 M)
< 0,1 % BbibpaHHoit fesnauum + 5 My (fc < 93,75 MIw)
< 2 % BblbpaHHoit gesnauum + 20 Ty (fc > 93,75 MI'y)

BHYTpEeHHUIA UK BHELIHWIA
<-60 gb (fc =100 My, fm =1 k', fd = 3 ky)

< 0,001 x geBuayms yactotbl YM curHana

500 KTy (fc < 62,5 M)

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

(
(
(
100 KTy (fc > 93,75 M)

ru.tektronix.com 9



BekTopHbiit reHepatop BY curHanos cepumn TSG4100A
dazoBas mogynaumsa
OeBuauus ot 0° go 360°

Pa3peweHue aesnaumm yactorel  0,01° (o7 0 go 100 MIw)
(ran.) 0,1° (o7 100 My go 1 ITwy)
1°(1 Ty v BbIWeE)

MorpewHocTb AeBnaLum (Tun.)

TSG4102A n TSG4104A 2 % (fc < 62,5 MI'y)
3% (fc > 62,5 M)
TSG4106A 2% (fc < 93,75 MI'y)
3 % (fc > 93,75 MI'y)
WcTouHnk mogynmpytowero BHYTpeHHWIA nnn BHELHWIA
cuUrHana
MopynsaunoHHbIe NCKaXeHUs <-60 ab (fc = 100 MI'y, fm = 1 k', ®D = 50°)
(Tnn.)

Monoca mogynauum (Tun.)

TSG4102A 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 maHunynsumuu BbICOKMI NIOTMYECKVIA YPOBEHb BKIHOYAET HECYLLYIO

OTHolLEeHWe ypoBHeH
MOJYNMPOBaHHOM HecyLyew (Tvn.)

BbixogHou pasbem BNC >70 b
BbixogHom pazbem N-tuna >57 b (fc < 1,0 [Tw)

> 40 b (1,0 My < fc < 4,0 Tw)
> 3536 (4,0 My <fc <60y

MpoHuUKHOBEHWE UMNYNBbCHOTO 10 % HecyLei B TeyeHmre 20 HC ANs NONOXUTENBHOrO Nepenaga
curHana (tun.)

3apepxkka nonoxurensHoro/ 60 He
oTpuuaTenLHOro nepenaga

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

WcTouHuk mogynupytowero BHYTpeHHWIA N BHELHWIA
curHana
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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 moaynupyrowme curdansi 1/Q (onuus EIQ)

[vana3oH YacToT Hecywlei

Bxopbi curHanos I/Q (Ha 3apHe#n
naHenm)

HoMuHanbHbIN ypoBeHb BXOAHOO
curnana l/Q

Monoca moaynsuuu
CwmeweHue no Bxogy | unu Q

Mopasnenue Hecywen

Monoca moaynupyowwmx curHanos
In Q (3 ab oTHoCUTENbHO fc)

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

500m, +0,5B

(2+Q¥12=05B

400 My (makc.)
<500 mkB

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

> 200 Mly (fc < 2,5 Iy, P4 nonoca > 400 MIu)
> 150 Ml'y (fc < 2,5 Mu, PY nonoca > 300 MI')

[ByxKaHanbHbIN reHepaTop Moaynupyowmx curHanos (onuus VMO00)

Yucno kaHanoB
Yucno paspspos LIAN
®unbTp BOCCTaHOBNEHUS CUrHana

Mamatb Ans xpaHeHus
NPON3BONbHbLIX CUMBOJIOB

CkopocTb nepegayv CUMBOJIOB
OnuHa cumBona

KoHdhurypauus cumeonoB

2(InQ)
[Ba kaHana, 14 6uT npu yactote guckpetusauum 125 Mebib./c
10 MI'y, ®HY Beccens 3-ro nopsigka

[o 16 MouT

ot 1Ty ao 6 MI'y (paspewenue 1 mklL)
ot 1 Ao 9 6uT (pacnpenensoTcs B KOHCTENNALMOHHYIO Auarpammy)

CTaHAapTHaH unun onpegendemMad nosb3oBartenieM KOHCTENNALUNOHHaa anarpamma

TexHuyeckoe onucaHue
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BekTopHbii reHepaTop BY curHanos cepumn TSG4100A

[ByxKaHanbHbIA reHepaTop Moaynupyrowumux curHanos (onuua VMO00)

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

[OnuHa nceBpocnyyanHon
BOUYHOM
nocrneaoBaTeNlbHOCTH

'eHepaTop KOAOBLIX
nocnepoBateNibHOCTEN

Lindposas cunbrpauums

Tunb! dunbTpOB
OnuHa unbTpa

HoGaBneHue wyma
ALANTUBHBIA WyM
YpoBeHb

BasoBble hopmaTbl BekTopHOM Mmoaynsiuuu (onuus VMO00)

ButoBble chopmathl

Opyrue

12 ru.tektronix.com

2n-1(5<n<32; 013170 4,3 x 10° cumBonos)

16 but

[prnogHATLIN KOCUHYC, KOPEHb KBaAPaTHBIN U3 NPUMOAHATOTO KOCKUHYCA, rayccoB, C NPAAIMOYTONbHON MW IMHENHO

XapakTepUCTUKON, KapauHanbHbI CUHYC, IMHEeapU30BaHHbIN rayccoB, C4FM, HacTpamBaembin KUX-ounbTp

24 cumBona

Benbin wym, rayccos Lwym

o170 o 10 aBH

KoHctennsy | 1-6utoBas | 2-6utoBas | 3-6utoBas | 4-6utoBas | 5-6utoBas | 6-6mutoBas | 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




TexHuyeckoe onucaHue

MpunoxeHus ana co3fgaHUA cUrHanos ¢ undposon moaynsaunen (Tun.)

Onuuu Ans co3paHus curHanos ¢ | Onuus Cranpapt
uncposoit Moaynaumen VMO1 GSM
VM02 GSM-EDGE
VMO3 W-CDMA
VM04 APCO-25, hasa 1
VM05 DECT
VVM06 NADC
VMO7 PDC
VMO8 TETRA
VM10 AyanocurHan (ananorosas AM 1 UM)

Onuwua VM01 GSM, (GMSK, 270,833 kebi6./c, 935 MI'y, 0 abm), cp.ks. 3HaueHue EVM: 0,6 %

FREE RUN |EISEEEIS I

Frequency: 935 MHz Acquisition Length: 10.24 s Cancel-Back |
Span: 1 MHz Standard:  GSMS00-LL [ GVISK. Carrier
Input Aty 228 PASS
Marker: -8.745625 ms Burst Cont
) 0585 dm Modulation Type
dBm 15
GMEK. EDGE
10 ¥ * Standard...
B/
m : GSMIO-L
98 . . o # Burst Select
dBm 15 (index)
[Timing = | ’ o
Start: -10.24 ms Scale: 1.024 ms/ -2.237 2.2337
EVM: 048 % FMS Marker: -8.745625 ms Return ta First
1 % Pesk @sym 138 o 28.557 mdeq Burst
0.78 % 95th Percentie deg Phase Error
MagErr:  0.24 % RMS Analvze f
062 % Peck @ sym 113 Selected Burst
Phase Err: 5 N
138 degf b TS Code Filtering
FreqErr: -95.61 Hz
Origin Offset: -75.42 dB Off0/123456 7
TS Code: 0 éég
Seacr 0 GT100 T er e, Solopage 2

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

Tekironix WCA 2B0A 12/ ] RS R AR KER SETUP
e ———————
Frequency: 935 MHz Acquisition Length: 10.24 ms Cancel - Back
: 1MHz Standard:  GSMIOO-LL [ EDGE Select Marker
Input Att:  22dB PASS
Marker: -331[.’4251 g 1 2
20 = - ~ Marker X Positic+|
&Bm | I 15 =l
++ +
10
@B/
H Off | Snge | Delta
]
&Bm T4 - + ' Reference Cursor
[Timng = -1.5 to Marker X
Start: -10.24 ms Scae: 1.024 msf -2.237 2.537
X Marker: -7.990625 ms
EVM: 206 605 e Reference Cursor
144 0 . Off
o EwM
MagErr: 0.1 % EMS
051 % Pesk @ sym 144 g?}ecled Marker
Phase Err:  0.21 deg RME 2
1.96 deg Peak @ sym 101 o Step Size
FreqErr: 948 Hz (Marker X...)
Origin Offset: -50.54 &8 10.24p
TS Code: 0 £
PN ENIN PR wpa |
T e e, G0 topage 2
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BekTopHbiit reHepatop BY curHanos cepumn TSG4100A

MpunoxeHus ansa co3gaHua CUrHanNoB ¢ uucdpoBon Moaynsumen (Tun.)
Onuua VM03 W-CDMA, (QPSK; 3,840 My, 2,1425 ITu, 0 abm), cp.ks. 3Hauenne EVM: 1,7 %

[TV Tek RSAS1008 o]
File View Run Replay Markers Setup Presets Tools Window  Help
(=] @8] T ¥ & [N | Frequency: 214250 GHz  Reflev: 000 dBm PR | © Repla Dstop  ~
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
o RBW:
100 4tz
vBw:
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 -
Standard Fiter Parameter: 0.220
Settings...
Analyzng Acq BW: 10.00 MHz, Acq Length: 135.120 us__ Real Time _Free Run Ref: Int_Atten: 15 dB

Tek RSA51008 = | ir ezl
File View  Run Merkers  Setup Presets Took Window Help
™M P8 T ¥ A Frequency GHz Reflev: 0.00 dBm Froue Dstop -
[T Channel Power and ACPR Asallatic
Worrea Tracel  [#Show Pomts
-10.42 dBm
d8/dn
10.0 d
11042 d8m
Autoscan)
Frea Error: 1.281 Hz, Auto
uppe:
AL 73,98 &8
A2 10.000MHz B0.TZ]B  BO.65 6B
RS 0735 % PekEM: 215% & 181005ymho
eal Tme_Free Run Ref: Int_Atten: 15 68

Acq BV B.0D MHz, Acq Length:
—
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MpunoxeHus ana co3gaHUa CUrHanNoB ¢ uucpoBon Moaynsiumen (Tun.)
Onuua VM03 W-CDMA (QPSK, 3,840 My, 1,85 ', 0 abm), cp.kB. 3HayeHne EVM: 1,7 %

[TV Tek RSAS1008 o]
File View Run Markers  Setup  Presets  Tools  Window  Help
=] © [ @] T & & 1% | Frequency: 185000GHz  Reflew: 000 dBm PR | © Repla Dstop ~
Irm(onste”atmn o =)&) | [ spectrum = [E=
v Tracel  [show Vectors v Trace1 [IShow +Peak Normal [ clear |
cooodim  EETEREN
o dB/dv: 185 Griz
X 10.0 dB
Freq Emor: 6.675 Hz, Auto o
Marker: MR 100 4tz
Time: 5.50 vBw:
Mag: 1260
Phase:  7.7°
Symbok  —
valer  —
o
il
AT
Ak
I |Hl
-100.00 dBm
RMS: 0.766%  PeskEW: L554% @ 13.00 Symbol [Autoscale | = CF: 1.85000 GHz
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 Fiter: [Raised cosne
Standard Fiter Parameter: 0.220

sean
| BN Acg BW: 10.00 MHz, Acq Length: 135.120 us__ Real Tme _Trig In (front) _ Ref: Int_Atten: 15 dB

[TV Tek RSAS1008 o]
Fle View Run Rephy Markers Setup Presels Tools Window Help
B © & T % & 15| Frequency: 185000GHz  Reflew: 0.00 dBm P | O Repla, Dstop -
Channel Power and ACPR o |-/ | [T Constellation = e =
Normal [ clear | v Tracel [Show Points
© -10.42 dBm
o dB/div: “
/
10008 i M\M"ﬂ'
1 \
v w "
oien || Firras || Bagesn
'M’.
g
U
-110.42 dBm
© pos; 1.85000 GHz o Scale: 24.00 bz
§ { Freq Error: 2.242 Hz, Auto
Avg Channel | ch  Offset Lower Upper
Power (Main):
Al 5.000 MHz -73.77dB  -74.56 dB.
-0.46 dBm
A2 10.000 MHz -80.81dB -81.02 dB
WS 06m%  PekEM: 170% @ 264005mbo

| BN Acq BWW: 80.00 MHz, Acg Length: 361.460 us__ Real Tme _Free Run Ref: Int_Atten: 15 dB

Onums VM04 APCO-25, (4FSK-C4FM, 4,8 kBbi6./c, 850 MI'y, 0 obm), norpelwHocTs YacTotsl: 0,5 %

TexHnyeckoe onucaHue

[TV Tek RSAS1008 o]
File View Run Replay Markers Setup Presets Tools Window Help
(=] © [ @] T & & 1% | Frequency: 8500 Mz RefLev: 0.00 dBm PR | @ Replay - | DRun -
et er e = || I Signal Qualty = E=
Freq Error: -99.06 mh, Auto
©5.00 kiz
Moduation Fidelty
RMS Eror Magnitude: 0.096 %
Carrier Frequency Error: -99.06 mHz
Devation: 1.799 kHz
Length: 128 Symbol
o Postion:
0.000 He T Constelation = o=
v Tracet [@ishow Vectors
Freq Ermor: -99.06 mHz, Auto
5.00 kHz
Autoscale o Scale: 2 Symbol
Avgev 3 Lok 43 1799k
Eye Diagram Modultion Params | Freq & BVY | Advanced Params | Find_| Analyss Time | Trace| Scale [prefs
Settings
Verticl Horzontal
Scale: 10.0 kiz Scale: 2 symbol
Postion: 0000 Hz b
(Standard | Autoscale Autoscale |

Setting
| S Acq BWW: 39.06 kHz, Acg Length: 49.521 ms___ Real Tme _Free Run Ref: Int_Atten: 15 dB
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BekTopHbiit reHepatop BY curHanos cepumn TSG4100A

MpunoxeHus ansa co3gaHua CUrHanNoB ¢ uucdpoBon Moaynsumen (Tun.)

Onuwua VMO05 DECT, (2FSK 1,152 M6wut/c, 1,925 ['Tu, 0 4bm), cp.kB. 3HayeHme norpewuHocT FSK: 1,5 %

[TV Tek RSAS1008 o]
Fle View Run Replay Markers Setup Presets Tools Window Help
B 5| @8] T ¥ % 15| Frequency: 1925006H;  Reflew: 0.0 dBm F@ | © Repla Dstop -
Imseecnm = 51 )5 )| XY Signal Quality S |
v Tracel [@show +Peak Normal [ clear |
© 000 dém Peak FSK Err: 3.491 % Freq Error: -841.1 He
o R RIS FSK Er: 1.217 % Freq Devat
e Peak Mag E: 0.541%  Symbol Rate E
e RMS Mag E: 0.253 % Symbol Rate: 1,152 Mz
vBw: Devitions -1 ]
291924 kH:_|288.821 ke
Vi 246 362kH: | 246,052k
Mg |265446KH: | 26D865KkH:
T Constelation ==
v Tacel [show Ponts
Freq Error: -841.1 Hz, Auto
-100.00 dBm
[Autoscile ] © GF: 1.92500 GHz = Span: 10.00 Hz vaDev 1 Zssadokz 41 250865k
Signal Qualty | Modulation Params [ Freq & BV | Equalzer | Advanced Params [ Find | Analyss Time | Prefs
Settings
Modulation type: [2FSK. - Measurement Fiter: [None ~
Symbol Rate: 1.152 MHz Reference Fier: [Gaussan -
Standard Fiter Parameter: 0.500
Seftings...

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

Onums VMO6 NADC, (/4 DQPSK, 24,3 kBbi6./c, 875 MI'y, 0 sBm), cp.kB. 3HayeHne EVM: 0,3 %

File

Fun Matkers  Setup Presets Tooks Window  Help

B M 8T % 15| Frequenge g

MHz  Reflew 000 e

Moo 18 T [ Comtaiaton
freq B 5,131 e [@show vectos
-
0.000
1.50 Freq Emor: -5.111 Hz, Auto
© saale: 2 symso
0 PesEms naw% & Bonsmbo
Constelation Freq & BWW | Equalzer | Advanced Params | Fnd | Analyss Time | Traces | Prefs
Setongs ]
Modubton trow: [FIADIS 7]  Messwomont or [Rookmer sosi =
Symbel e 343 e Reforence Pt [ =
staniad Pt Pareter 5350
e

Onuwus VMO7 PDC, (/4 DQPSK, 21 k8bi6./c, 800 M, 0 abm, cp.kB. 3HaueHne 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 | 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
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MpunoxeHus ana co3gaHUa CUrHanNoB ¢ uucpoBon Moaynsiumen (Tun.)

TexHnyeckoe onucaHue

Onuua VMO8 TETRA, (/4 DQPSK, 18 kabi6./c, 420 MI'y, 0 aBm), cp.ks. 3HaueHne EVM: 0,7 %

[TV Tek RSAS1008 o]
File View Run Replay Markers Setup Presets Tools Window  Help
(=] @8] T ¥ & [N | Frequency: 4200000 MHz  Reflev: 000 dBm PR | © Repla Dstop  ~
| 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 Dagram Modulation Params | Freq & BV | Advanced Params | Find_| Analyss Time | Trace | Scale | Prefs
Modulation type: [PI/4DQPSK - Measurement Fitter: [Root raised cosine ~
Symbol Rate: 18 kHz Reference Fiter: [None -
B Fiter Parameter: 0.350
Settings...
Analyzng ot aigned Real Time _Trig In (front) _Ref: Int_Atten: 15 d8
| e ——

32QAM, (6 MBbi6./c, 5,8 Tu, dunbTp ¢ XxapaKTePUCTHKOM KOpeHb KBaapaTHbIA U3 kocuHyca, 0 4Bm), cp.kB. 3HaueHne EVM:

1,6 %

MER (RMS): 36.205

Hodus

o

Aco B

| A ey
Fe Vew B Murbes - Sa Tools  Window Hel

® Frequenc GH Reflew: 000 dBen od o Stop -

Mee D Conseation 5|

Tecel  [#ishow ponts
Lacation
55.00

Freq En

6 Hz, Auto

39.00
3800

d8 Rhe:
Frequency Errar
Quadrature Error

FeskEVM: 15B% @ 5500 Symbd

T Specea

= 0.0 dém
o dB/dw:
10.0 6B

180,50 dBm

Autoscile | CF 00 Gz

tion Pararms | Freq & BW| Equaleer | Advanced Params | Fnd | Analyss Tume | Traces | prefs

duiation type: |32qaM - Me:

7= | Roat raisad cosne -
Syred Rate: 6 Mz Reference Fter: (None -
Fler Parameter: 0.220

165.00 MHz, Acg Length: 59.140 us __Real Time _Trig In {front} _Ref: Int_Atten: 15 dB

= Span: 1000 MHz

]

256QAM, (6 MBbib./c, 2,45 T, GunbTp C XapakTepUCTUKON KOPEHb KBAZPATHBIN U3 kocuHyca, 0 ABM), Cp.KB. 3Ha4eHNe

EVM: 1,1 %

Acq BW: 10.00 MHz, Acg Length: 366.720 us

[TV Tek RSAS1008 o]
File View Run Replay Markers Setup Presets Tools Window  Help
B9 & [@] T % % 15| Frequency: 245000GHz  RefLev: 500 dBm @B | © Replo Dstop ~
Replay: AcgData Select All Select... €
[T Constelation o o) | M spectrum o ==
v Tracel [@show Points v Trace1 [IShow +Peak Normal [ clear |
o dB/dv: 0 -
10.0 dB
o RBW:
20.0 kHz
vBw:
Freq Ermor: -7.409 H, Auto
RMS: 0.614% PeakEVM: 2078% @ 421.00 Symbol [Autoscale | © CF: 2.45000 GHz © Span: 10.00 MHz
Constelation [ Modulation Params | Freq & BY | Equalzer | Advanced Params [ Find_| Analysss Time | Traces [ Prefs
Settings
Modulation type: [256QAM - Measurement Fitter: [Root raised cosine ~
Symbol Rate: 6 MHz Reference Fitter: [Raised cosine -
Fiter Parameter: 0.220

Real Tme _Free Run Ref: Int_Atten: 10 dB
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BekTopHbiit reHepaTop BY curHanos cepun TSG4100A

TSG4100A — onuusa ATT

HomuHanbHoe conpoTuBneHue

HomuHanbHoe ocnabnexue

[nana3oH yacTot

HepaBHomMepHOCTbL ocnabnexus

KCBH (makc.)

HomuHanbHas MowWHoOCTb

Macca
Pabouas Temnepatypa

CootBeTcTBME CcTaHAapTam

50 Om

3086

ot0mo6My

+0,75 0B (o1 0 go 6 IMy)

1,15 (010 g0 4 Iy)
1,2 (014 no 6 Mu)

CpepnHss MoLHocTb 5 BT npu Temnepatype okpyxatowien cpeabl Ao +25 °C, nuHeiHo ymeHbLuaeTces go 1 Bt npu

noBbILLEHUM TemnepaTypbl Ao +125 °C.

0,052 kr
o1 -65 o +125 °C

2011/65/EU (RoHS)

BbixoAbl MapKepoB Ha 3agHel naHenu

Twvn
Amnnutyga

BbixogHoe conpoTuBneHue

FaGapuTtbl U Macca

Pa3mepbl
BbicoTa
Lupuna
Fny6una

Macca

O6Lwme xapaKTepuCTUKU

Temnepatypa
B pabouem cocTosiHMM

Mpwn xpaHeHun

OTHOCUTENbHAsA BNaXHOCTb

BbicoTa Hap ypoBHeM Mopsi
B pabouem cocTosiHum

Mpu xpaHeHum

MutaHue

18 ru.tektronix.com

TakToBas YacToTa CMMBOIOB, kaap AaHHbIX, TDMA 1 onpegensiemblii nons3osatenem

01 0,5 80 4 By (0T =2 g0 +16 abm)

50 Om, cBSI3b N0 NEpeEMEHHOMY TOKY

114 mm
216 mm
347 mm

5,4 kr

ot +5 no +40 °C
o1 -20 go +60 °C

B pabouem cocTosiHum

Mpu xpaHeHum

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

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

06paaoBava KOHAeHcaTa

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

ot 5 o 45 % npu Temnepartype ot +30 fo +40 °C, 6e3
obpa3oBaHus koHAeHcaTa

10 3000 m
10 12 000 m

<90 Br, o1 90 go 264 B, o1 47 fo 63 'y, ¢ koMneHcawuen koaduLneHTa MOLLHOCTH




O6wme xapakTepucTuKu

Bunbpauus v yaapHble
BO3JeNCTBUSA

CnyvaitHas BuGpaums

MexaHuueckue yaapbl

HOpMaTVI BHble JOKYMEHTbI

CooTBeTCTBME HOPMATUBHbLIM
nokymeHtam EC no
3MEeKTPOMarHuTHOM
COBMEeCTUMOCTH

DOupektnBa Coseta EC
2004/108/EC

U3nyyaemble u
KOHAYKTUBHbIE
3NEeKTPOMarHUTHbIE NOMeXu

Asctpanusa/HoBas 3enangus
Kopes

Be3onacHocTb

CepTudhmkaTbl CTOPOHHMX
opraHu3auun

CooTBeTCTBME HOPMATUBHbLIM
nokymeHTam EC no
HU3KOBOJSIbTHOMY
obopyaoBaHuI0

CooTBeTCTBME CepTUchukaty
6e3onacHocTu

TexHnyeckoe onucaHue

B pabouem cocTosiHum

Mpw xpaHeHun

0,27 g cp.ks., 5-500 I'y, 10 MuH. Ha ocb, 3 ocu (0bwas
npogomkutensHocTb 30 MuH. ans onumm M0O1)

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

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

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

Mpu xpaHeHun

ans onuun M01)

[MonycuHycounaanbHble umnynbcsl, 50 g nuk., AnutensHocTb 11 Mc, no 3 ygapa B HanpasneHuu kaxgoi ock (1o 18 yaapos

ans onywn M01 unm E1)

MonycuHyconaansHble umnynbebl, 30 g NKK., ANMTenbHOCTL 11 Mc, no 3 yaapa B HanpaBneHun kaxaor ocv (Ao 18 ynapos

EN 61326-1

Knacc A

ABCTpanuUIACKMiA 3akoH 0 paanocesian 1992
KCC

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

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

Tun obopyaoBaHus: KoHTponbHO-n3amMepuTenbHbIit npubop

Knacc 6e3onacHocTu: Knacc 1 - obopyaoBaHme C 3alnTHbIM 3a3eMNEHNEM
CreneHb 3arpsisHeHus: 2 (B cootBetctBum ¢ IEC61010-1)

OKcnnyaTaLms TONbKO B MOMELLEHUSX.
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BekTopHbiit reHepaTop BY curHanos cepumn TSG4100A

NHdopmauus gna 3akasa

Moaenu
[Mpwn 3aka3e no6oit 6asosoi Mogenn npubopa Heobxoaumo BbibpaThb 0gHY 13 Tpex onuuit: MO0, MO1 unmn E1. LieHa 3aBucuT 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,HE)KHOCTVI B KOMMNJ1eKTe NOCTaBKU

MpuHapnexHocTb Onucanune

PY kabenb PY kabenb anuHon 1 M ¢ aBymsi pasbemamu N-tuna

KomnakT-Auck ¢ foKyMeHTaLmen Bce mogenu npubopoB NOCTaBNSKTCA C KOMNAKT-AUCKOM, COAEpXKaLLUM dhaiinbl ¢ PykoBOACTBOM NO aKCnyaTaLun Ha
pasnuyHbIX f3blkax B doopmate pdf.

PykosogcTeo no Beogy B Bce mMogenu npubopos noctaensloTCA € nevaTHbiM PykoBOACTBOM N0 BBOAY B 3KCMnyaTawmio 1 6e3onacHoCTH (Ha AByX

aKcnnyaraumio n 6e3onacHocTy A3bIKax: aHrTNACKOM W PYCCKOM).

Kanu6poska CeuaeTenbCTBO O Kanubposke

Kabenb nutanus 3aBuCUT OT CTpaHbI, B KOTOPYIO MOCTABASAETCA (CM. ONLymK Ans Boibopa kabens nutaHus)

FapaHTUHbIE 06sI3aTenbCcTBa
Tpu roga

Onuun npubopa

AnnapaTtHble onuuu (Ans Bcex cTpaH, 3a ucknrovyeHnem CesepHon Amepukmu)

[Mpw 3aka3e npubopa Heobxoanmo BbiBpaTh onuuo MO0 uan MO1.

Moo [Mpnbop ¢ TepmocTaTUPOBaHHBLIM rEHEPaTOPOM TaKTOBOW 4acTOTbl
Mo1 [Mpnbop ¢ reHepaTopOM TaKTOBOI YacTOTbl, YNIPaBRSEMbIM HaNPSKEHNEM
GPIB [JononHutenbHblit nHTepdeitc GPIB

AnnapaTtHble onuuu (ans BCex permoHoB)

TSG4100A-RM1 KomnnekT ans MoHTaxa B CTONKy 0AHOr0 npubopa (3akasbiBaeTcs OTAENbLHO)
TSG4100A-RM2 KomnnekT 451 MOHTaxa B CTOIKY ABYX NpUBOPOB (3aKka3blBaeTCs OTAENLHO)
TSG4100A-ATT PY arrentoatop 30 ab, 5 BT, 80 6 Ty

D1 CBuaeTenbCTBO O NOBEPKE C pe3ynbTaTami UCTbITaHuIA

MporpamMMHbIe onuuun

[ns 06HOBNEHNS (DYHKLMIA BEKTOPHOM/LMGPOBOI MOAYNALMK nnnn fobaBneHns onuuii MogynsLum Nocne nokynku npubopa, ykaxute B 3akase "TSG4100A-UP + VM
xX" BmMecto “TSG410xA VMxX”.

VMO00 basoBble hopmaThbl BEKTOPHOI MOZYNALMM C BHYTPEHHIM UCTOYHUKOM MOZYNMPYIOLLEro curHana ¢ nonocoii 6 My
VMo1 Mogynsums GSM (Heobxoguma onums VMOO)

VMO02 Mogynsums GSM EDGE (Heobxoauma onuust VMOO)

VMO03 Mogynsums W-CDMA (Heobxoamnma onuust VMOO)

VMo04 Mogynsiums APCO-25 (Heobxoguma onums VMOO)
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TexHuyeckoe onucaHue

VMO05 Mogynsiums DECT (Heobxoguma onums VMOO)

VMO06 Mogynsums NADC (Heobxoguma onunst VMOO0)

VMo7 Mogynsums PDC (Heobxoguma onuus VMOO0)

VM08 Mogynsums TETRA (Heobxoguma onuums VMOO)

VM10 AyavocurHan (aHanorosast AM n YM)

EIQ BHeLLHWI MCTOYHUK MoaynmupytoLero curHana c nonocoit 200 My, (Heobxoauma onuus VMO0)

Kabenb nutaHua

Onumsa A0 Bunka nutanns ans ceteir CeBepHon Amvepuku (115 B, 60 M)
Onuus A1 Bunka nutanus ans ceteit EBponbl (220 B, 50 'y)

Onumsa A2 Bunka nutanus ans ceten Benvkobputanum (240 B, 50 M)
Onuusa A3 Bunka nutanus gns cetent Asctpanuu (240 B, 50 )

Onumsa A5 Bunka nutanus gns ceteir Wsenyapum (220 B, 50 u)
Onumsa A6 Bunka nutannsa ans ceteir AnoHum (100 B, 50/60 Mu)

Onumsa A10 Bunka nutannsa ans ceteit Kutas (50 I'y)

Onums A11 Bunka nutanus ans ceteit MHamm (50 M)

Onuus A12 Burnka nutanus ans ceteit bpasunum (60 M)

Onumsa A99 LLIHyp anekTponuTaHus OTCyTCTBYET

PyKOBOACTBO nonb3oBaTtens

3akaxuTe fiaHHyI0 ONLMIO NSt NONy4eHWst NevaTHo Bepcuu PykoBOACTBA MONb30BATENs Ha aHIMUACKOM fi3blke. (OneKTpOHHast Bepcust B 3Toro PykoBoAcTBa B hopmate
pdf HaxoguTCS Ha KOMNaKT-guCke, NOCTaBNSEMOM C NPUBOPOM, Ui MOXeET BbiTb 3arpyxeHa ¢ Beb-caitta Tektronix.)

Onuwmsa LO PykoBOACTBO Ha aHIMMIACKOM 5i3blke

CepBVICHbIe onuunn

Onuma C3 Yenyru no kanubpoBke B TeueHue 3 net

Onumsa C5 Yenyru no kanubposke B TeyeHue 5 net

Onumsa D1 [MpOTOKON C AaHHBIMK KanubpoBKy

Onuus D3 lMpoTokon ¢ AaHHbIMK kanubpoBky 3a 3 roga (¢ onuweit C3)
Onumsa D5 [MpoTokon ¢ AaHHbIMK kanubpoBky 3a 5 ner (c onuueir C5)
Onumsa R5 Ycnyru no peMoHTY B TeueHue 5 neT (BkNoYas rapaHTuio)

q3

Komnanms Tektronix umeet ceptudpukatel ISO 9001 v I1SO 14001 ot SRI Quality System Registrar.
o S

PIB MpoaykTbl cooTBETCTBYHOT TPeboBaHMAM cTaHaapTos IEEE 488.1-1987, RS-232-C, a Takke CTaHAapTaM U TEXHUYECKUM YCoBUSIM koMnaHun Tektronix.
IEEE-488

OueHnBaemas cchepa ToBapHOrO NPOM3BOACTBA: NNaHMPOBaHME, pa3paboTka 1 MPOU3BOACTBO SMEKTPOHHBIX KOHTPONBHO-M3MEPUTENbHBIX NPUGOPOB.
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BekTopHbiit reHepatop BY curHanos cepumn TSG4100A

t0ro-Bocroynas Asus/Asctpanus (65) 6356 3900

Benbrus 00800 2255 4835*

LlenTpanbHas u Boctounas EBpona u Mpubantuka +41 52 675 3777
DOuHnangua +41 52 675 3777

TonkoHr 400 820 5835

SAnonus 81 (3) 6714 3010

Bnuwxnuin Boctok, Asus u CeBepHas Amepuka +41 52 675 3777
KHP 400 820 5835

Pecny6nuka Kopes 001 800 8255 2835

Wcnanus 00800 2255 4835

TaitBaHb 886 (2) 2656 6688

Asctpus 00800 2255 4835*

Bpa3sunusa +55 (11) 3759 7627

LlentpanbHas EBpona & Mpeuus +41 52 675 3777
®paHumsa 00800 2255 4835*

Wnaus 000 800 650 1835

TNiokcembypr +41 52 675 3777

Hupepnanap! 00800 2255 4835*

Monbwa +41 52 675 3777

Poccus & CHI +7 (495) 6647564

LliBeums 00800 2255 4835*

Benuko6putaHus & Upnanaus 00800 2255 4835*

* EBponeickui GecnnatHblit Homep. Ecnv oH HegocTyne, 3BonuTe: +41 52 675 3777

h

A Has
nepeoBbIMYU TexHonorusiMu. MoceTuTe cailT ru.tektronix.com.

b cTpaHbl, U IOAP u gpyrue ctpaHbl ISE +41 52 675 3777
Kanaga 1 800 833 9200

Manus +45 80 88 1401

epmanus 00800 2255 4835*

Wranus 00800 2255 4835*

Mekcuka, LienTpanbHas u KOxHas Amepuka, Kapubbi 52 (55) 56 04 50 90
Hopgerus 800 16098

Moptyranus 80 08 12370

IOAP +4152 675 3777

LBeituapus 00800 2255 4835*

CLLA 1800 8339200

¢ Komnatus Tektronix pacnonaraet oBLUMPHOi 1 MOCTOSIHHO PACLLMPSIOLLEICA KONNEKLeN ykasaHui no NPUMEHEHIIO, TEXHUYECKUX OMUCAHWIA 1 APYIUX PECYPCOB B NOMOLLb WHXeHepaM, paGoTalolum Haa
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