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Hacrosuaf, MeroAr{Ka rroBepKr.r paclpocrpausercfl Ha aHi}Jru3aropbr crreKTpa rIoprarLIBHbIe

Signal Hound USB-SA44BruSB-SA124B (4anee upu6opsr), r.r3roraBilllBaeMble xouuauuefi
"Signal Hound, Inc.", CIIIA, u ycraHaBJrr{Baer MeroAbI t4 cpeAcrBa LIx noBepKI{.

Irlurepnan MexAy noBepKaMH - 1 roA.

I OITEPATIUU TTOBEPKII

Ilpra upone1LeHvrur [oBepKr,r AonxHbr 6Hrr srmoJrHeHbl otrepaul4u, yKa3aHHbIe n ra6luqe 1.

2 CPEACTBA TIOBEPKI,I

2.1llpu [poBeAeHuH rroBepKr{ AonxHbr rrplrMeHsrbc, cpeAcrBa noBepKLI, yxa3arlHble B

ra6twrc 2.

2.2Bvecro yKa3aHHbrx s ra6ruqe 2 cpegcrn noBepKpr pa3peuraercs npLIMeHflTb.4pyrl{e

aHaJrorrrqHbre cpeAcrBa rroBepKu, o6ecueq[sa]oulue rpe6yerr,mre rexHLIqecKLIe xapaKTepHcrI,IKI{.

2.3 flputvreHfleMbre cpeAcrBa rroBepKr,r AonxHbr 6rrrr ucupaBHbl, cpeAcrBa usltepeuuft AonxHbI
6srrr uonepeHbl I{ IrMerb AoKyMeHTbI o noBepKe.

2.4llpu orcyrcrBr.ru flpolpilMMbr "signal Hound" Ins noBepKLI Moxer 6rtrr ucnoJlb3oBaHa

rrporpaMMa "Spike", oAHaKo oHa r4Meer pa4 ueygo6cm. IlporpaMMa "Signal Hound" flr.lrflercfl

rlpeAnorrrr.Irenrnofi.
flporpalrrraa "Spike" Moxer 6urs ucuoJrb3oBaua B olepaul{I,I 7.3.2 ltts, uogcrpoftt<I4 orcr{eroB

qacrorbr npu6opa rro BHeIITHeMy BblcoKoroqHoMy reHeparopy qacrorbl.
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a6ruua I - H IIO

.r& rrarrMeHoBaHrre oIIepaqI|II
HOMep

[yHKTa
METOAIIKII

rrpoBeAeHI|e o[epauuu
TIDII TIOBEDKE

IIEDBIITIHOII IIEDIIONHqECKOII

1 BHerlrHr4r,r ocMoTp I,I noAroToBKa K iloBepKe 6 Aa AA

2
onpo6 onau we (uaeuru(puxaqua u

dynxuuonarbHoe recrllponauue)
7.2 La ta

a
J

onpeAeneHr{e ycpeAHeHHoro ypoBHfl

co6crseHHblx IrIlMoB
7.3.1 Ia la

4
oflpeAeneHr.re [orpeuHocTl4 I43MepeHLIs
I{ACTOTbI

7.3.2 [a tra

5 onpeAeneHr{e ypoBHs lpasonsrx urryoB t.5.) Aa AA

6

oIIpeAeneHHe [orpeuHocTlI H3MepeHI4,

ypoBHs MorrlHocrrr Ha rlacrorax or 10 Hz

ao 100 kHz (laoaem USB-SA44B)
7.3.4 Ia La

7

onpeAeneHlre [orpeuHocTl,I I,I3MepeHLIs

ypoBHfl MorrIHocTI4 Ha rracToTax

or 250 kHz lo 5 MHz
7.3.s AA [a

8

onpeAeneHr{e norpeuHocTl{ I,I3MepeHI{,

ypoBHs MorqHocTLI Ha qacToTax

cBrrrrre 10 MHz
7.3.6 La Aa
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HAIIMEHOBAHIIE

cpeAcTBa
IIoBepKII

HoMep
rryHKTa

MeTOAUKIT

rpe6yeurre
TEXHIIqECKIIE

xapaKTeprrcTIrKlI

peKoMeHAyeMbIIr TIrrI
cpeAcTBa rIoBepKIr

CpeActsa ra:uepeuufi

I cTaHAapT
qacToTbI

7.3.2 oTHOCI4TeJIbHaTI [OrpelrrHocTb rIacToTbI

10 MHz ne 6oree *1'10-e;
ypoBeub cHrHaJIa or 0.qo +10 dBm

cTaHAapT r{acToTbl

py6ugzenufi
Stanford Research

Systems F5725;
perr{crpauuounufi
HoMep 31222-06

2 feHeparop
curnaros BH

7.3.2
7.3.3
7.3.5
7.3.6

Ar.rana:loH qacror or 250 kHz,qo 5 GHz

ans USB-S A44B;
or 250 kHz lo 13 GHz airs USB-S Al24B;
Ar{arra3oH ypoBHs or -120 ao +10 dBm;
ypoBeHb (fa:onrx ruryoB Ha qacrore

I GHz nppl orcrpoftxe 10 kHz
rie 6oree -110 dBc/Hz

feHepaTop curHaJIoB

Agilent 88257D
c orrlr4sMl{ 520,lEl;
perLrcrpal{uouuuft
HoMep 53941-13

a
-1 BAT:TMETP

npoxo4rlqefi
CBI{
MOTUHOCTT4

7.3.6
7.3.7

Alraua3oH qacror or 10 MHz ao 5 GHz
alrs USB-S A44B;
or 10 MHz ao 13 GHz ans USB-S Al24B;
oTHOCLITeJIbHaJI nofpelrlHocTb LI3MepeHI4q

MorrlHocrr.r or -50 ao 0 dBm
ue 6oree +0.3 dB

BaTTMeTp

upoxogxrqefi
r,,roUuocrn CBH
Rohde & Schwarz
NRP-228
perucrpau14ounufi
HoMeD 43643-10

4 ocuunnorpa(h
qra(pponofi

7.3.5 ronoca rporycKaHnfl. He MeHee 100 MHz;
oTHO Cr,rTeJrbHaJI [OrpelrrHocTb

xoeQ(|uqreHra orKJIoHeHu, 10 mV/div
se 6orce L3 o/o

ocqunnorpaQ
quQponofi Tektronix
TDS3O12C;
perr4crpauuonustfi
HoMeD 41693-09

5 reHeparop
cursaron HH

7.3.4 Ar4arra3oH qacror or 10 Hz Ao 100 kHz;
oTHOCr4TeJrbHarI rlofpellrHocTb ycraHoBKu

ypoBHr ot -60 ao 0 dBm Ha Harpy3Ky
50 O ne 6oree +0.3 dB

reHeparop cprtHiIJIoB
croNsofi Soprrasr co
cBepxHr{3Kr,rM
ypoBHeM ucxaNeHIafi
Stanford Research
Systems DS360;
perracrparluounrtft
HoMeD 45344-10

BcnouorareJlbHoe o6opylosanue v flpllHaAnexHocrlz

1

aKceccyapbr
(xa6ern,
alaurepsl)

7.2
7.3

BNC, N, SMA

B COOTBETCTB}II,I C

piBbeMaMI4 npu6opa
I,I nOBepOrrHOrO

o6opy.uoeaula.f,

2

KOMnLIOTep C

xranuarypofi
I{ MbIIIIbIO

6,7
I3y > 4 GB, O3y > 200 MB,
Windows 7l8ll0, USB 2.0

flporpaurranoe o6ecneqeHlIe

1
lporpaMMa
An.f, [oBepKI]

6,7
ylpaBneHl4e pexI4MaMlI, napaMeTp al{rI Lt

frynxuprsur uguepennfi
"Signal Hound"
sepcvu2.78

2
nporpaMMa
ynpaBntloIIIafl 7.3.s

ynpaBneHr,re pexLIMaMI,I, ilapaMeTpaM[ Lr

dvnKuu.sNaIa u giraepenufi
"Spike" Bepc[I4
3. 1 .1 1 I4 BbIuIe

g.se++gruSB-SA124B.Meroguxa[oBepKH.29.03,20l8|crp.3lrA



3 TPEEOB AIilptfl K KBAJII4@I,IKAIIUI TIOBEPTITEJIE]I

K uporegeHr{ro noBepKr.r AonycKarorcs Jrr,rqa, HMeroIr1Ile Bbrcrree r{Jrr{ cpeAHerexHr.Irlecxoe

o6pa:onalrue, rpaKTr,rqecxuit orrbrr B o6racru pa,{r4orexHurrecKr4x ueuepenufi.

4 TPEEOBAHI4fl BE3OTIACHOCTII

4.1 IIpu [poBeAeHVr{ noBepxr.r AoJrxHbr 6rnr co6moAeHbr rpe6onauus 6esouacuocrr.r B

coorBercrBuu c |OCT 12.3.019-80.

4.28o ug6eNasue HecqacrHoro cnfrarr u rnfl npeAynpexreHnfl, noBpelrreHut tpu1opa
ueo 6xo.quuo o 6ecu equrb Bbrrro JrHeHrde cneA).roqzx rpe6o sanuir.

- noAcoeAlrHeHr.re upu6opa K nopry USB xonrnbrorepa AonxHo rrpor{3BoAr4Tbc.[ c noMolrlblo
USB ra6en, pr3 KoMrrJrerra upr.r6opa;

- 3a3eMJreHr.{e cpeAcTB rroBepKr.r AoJrxHo npor{3BoA}rTbc.rr [ocpeAcTBoM 3a3eMJlrroqero npoBola
cereBbrx xa6eneft;

- 3alpeuaercfl rroAaBarb Ha BxoA npra6opa crrrHaJr c ypoBHeM, rrpeBbIIIrarcuI,IM MaKcLIMaJIbHo

AonycKaeMoe 3HatreHHe +20 dBm;
- 3anpeuaerca pa6orarb c noBepseMbrM upn6opou [p]I cHsrbrx rlaHenrx;
- 3anperuaercx pa6oram c npu6opoM B ycnoBrrsx reMrreparypbl LI BJIaxHocrIr, BbIxoAtIqpIx 3a

[peAenbr pa6ouero .ru{aninoHa, a raKxe [pr.r Hanuqrrr.r B Bo3Ayxe B3pblBoorlacHblx BeIIIecrB;
- 3arrpeqaercx pa6orarr c npu6opoM B cnyqae o6uapyNeHr4r ero noBpexAeHl{s.

5 ycnoBr,tfl OKPyXATIIIEI,I CPEAbI [IP}I TIOBEPKE

llpu npone4ennr roBepKr.r AonxHbr co6ruoAarrcs cneAyroque ycnoBilf, oKpyxarcqefi cpegrt:
- reMneparypa Bo3Ayxa23 13'C;
- orHocHTeJrbHaJ{ BnaxHocrb Bo3Ayxa or 30 rc 70 o/o;

- arrraoc$epHoe AaBneHrae or 84 go 106.7 kPa.

6 BHEIIIHI,II;I OCMOTP rI IOAIOTOBKA K TIOBEPKE

6.1 Bueurnufi ocrvrorp

6. 1. 1 IIpu rpoBereHr.rr4 BHerrrHero ocMorpa rrpoBeprrorcr:
- qLrcrora H r.rcnpaBHocrb pa:lbeMoB, orcyrcrBr.re MexaHurrecKr,rx rroBpexAeuui.t Koplyca u

ocra6rennfl KperrJreHr.rs 3JreMeHTon npu6opa;
- KoMrrJreKTHocrb upu6opa.

6.l.2tlpuHutvtqtrv4e(ferror rnu roBpexgeruir, rpensrcrByrorqux uopua-nrHofi
gKcnnyararlnu npn6opa, ero HanpaBnflror B peMoHT.

6.2 lloaroroBma K noBepKe

6.2.1 IIepeA HarrirnoM pa6oru noBepr{Tenb AonxeH u3y.lkrrb rrHcrpyKul,Irc rIoJIb3oBaterfl
nplr6opa, a raKxe pyKoBoAcrBa no 3Kc[nyaraqr{u [puMeH.,reMbrx cpeAcrB noBepKr,r.

6.2.3 BuroJrHr.rrb 3arpy3Ky nporpaMMHoro o6ecueqeHprs Ha KoMrrblorep c KoMrraKT-Ar{cKa,

BxoAsIrlero B KoMrrJreKr upu6opa, B coorBercrBr,ur c yKa3aHr.rqMr{ r4HcrpyKrlr.r}r noJrb3oBareJlfl,

6.2.3 [Totcoerr,rHr.rrb USB xa6enb H3 KoMnrrerra npu6opa K ropry USB rpu6opa u K rropry
USB rcorr,rubrorepa. 9epe: HecKoJrbxo ceKyHA AonxHa rro.,{Br,rrbc.[ Br{pryzrnbHiur naHeJrb npr.r6opa.
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6.2.4IIepeA HatraloM Bbr[oJrHeHr4r onepaqufi rro olpeAeneHllrc MerponorlltlecKlrx

xapaKTepr4crr,rx upu6opa ucronmyeMbre cpeAcrBa rIoBepKI{ I4 noBepfleMrrft nprz6op Ao.rNssI 6rtm
BbrlepxaHbr Bo BKJrroqeHHoM cocToflHrar{ B cooTBeTcTBtLu c yKa3aHI,IsMLI pyKOBOACTB IIO

oKcnnyararlan. MuuuuilJlbHoe BpeMfl rporpeBa npu6opa 30 min.

7 TIPOBEAEHI4E TIOBEPKII

7.1 06que yKa3aHI{s ro npoBeAeHIrIo rIoBepKI'I

7.1 B upoUecce BbrrroJrHeHr,rs ouepaqufi pe3ynbrarbl tlsuepeuufi 3aHocrrcs B nporoKon

rroBepKr{. flolyueuuue pe3ynbrarbr AoJrxHbr yKnaAblBarbcs B flpeAenbl AoIIycKaeMbIx 3uaueuuf,

Koropbre ).Ka3aHbr e ra6ruuax Hacrof,rrlero pa3Aena AoKyMeHTa. IIpIE nonyqeHl4l,I orpl{rlarenbHbx

pe3ynbraros uo raxofi-ru16o oneparllrl,I ueo6xoAutvto [oBTopI{Tb onepallurc. llpu [oBTopHoM

orpr,ruarenbHoM pe3ynbrare nprE6op cne.{yer HanpaBI{Tb B cepBI,IcHbIft qeurp An.f, rIpoBeAeHI{.s

peryn[poB t<u u I utu peMoHTa.

7.2 flttt BbrrroJrHeHr,ra ouepaquft pa3Aena 7 sacro.sIqeft ueroAuKl4 peKoMeHAyercf,

rrcrroJrb3oBarb nporpaMvry "signal Hound" Bepc[u 2.18, sa I4cKJI]oqeHHeM onepalluuT .3.5 Ar.s.

npu6opon USB-SAl24B c oupe4eJreHHbrMu cepufinuull HoMepaMIa (uauuuatoull,IMl{ctr c 16319,

17040,17172,22540,30510, 31990,41190,43650,51680, 60050, 61660), Ans HI'IX cneAyer

racrroJrb3oBarb nporpaMuy "spike" Bepcur.r 3.1.1 1 I4 BbIIIre. flporparvrrraa "Spike" uoxer 6rt:rr

rrcnoJrb3oBaHa raKxe B oneparlurr 7.3.2 lls, no4crpofixl{ orcqeroB qacrorbl npra6opa no BHeInHeMy

BbrcoKoToqHoMy f eHepaTopy qacToTbl

7 .2 OrryofioBaHue (rgeuruQnKallrq u QyurquoHaJrbHoe recruponauue)

7.2.1Bttlo.rrHr.rrb ra4eurutfnrarllrrc AaHHbrx npn6opa (uauueuonaHlle MoAelu, cepufinufi
HoMep, Har.rMeHoBa*ue u HoMep Bepcuu nporpaMMHoro o6ecneuenur) qepe3 MeHIo

Help > About Spike
3anucars n crol6eq 2 ra6rrutl:stT .2 pezywrarbl npoBepKLI LIAeHTlr$nrauuouubx AaHHbrx.

7 .2.2 Bsro,rIHHTb,{I{arHocrLIKy, Ans qero :

- nprr noMorqu xa6ers BNC(m,m) u atarTrepa BNC(|-SMA(m) coeALIHI4rb na npra6ope

pa:lbeM "Self Test / Sync Out" c pa36eMoM "INPLJT";
- sn6parr Utilities > Self Test , u 3alycrvtrb nporleAypy Ar.raruocruxu (Start Test)..

3anucarn s cror6eq 2 ra6rrwr:';rT .2 pezymrar AllarHocruru (Self Test).

7.2.3 3axpslrb rlporpilMtuty "Spike' .

3arpy:urr pr 3anycrr.rrb rrporpaMMy noBepxr{ "Signal Hound". r{epe: HecKoJIbKo ceKyHA

AonxHa no.r{Br.rrbcs Br.rpryanbuuul [aHenb npn6 opa.

Ta6nuua 7.2 - Onpo6ouau[e (praeuruduxarlr{, u OyurquoHaJlbHoe recrupoBaHlle

coAepxaH[e [poBepKlr pe3yJrbTaT rIpoBepKll npurepnfi rpoBepKlr

1 2 3

rrpoBepna u4eurnQuxaunn Help > I bout Spike

HaLTMeHO BaHI,Ie M O,4enI,I USB-SA44B / USB-S AI24B

cepuftuuff HoMep S erial # oro6paN aercs. rpaBl'InbHo

Har,rMeHoBanue IIO Spike

HoMep repcuu fIO Firmware Version 3.1.1 1 LI BbIIIre

._lr_pg 
Be-p-Sl p--b- Il_orr H-e-H r.r n A Ir a rH o cru rc n Uti li ti e s > S el f T e st

recrupoBaHrae lsel f fe;i--*---l- I coo6rueurzs o6 oruu6Kax orcyrcrBylor
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7.3 OnpeaeJleH[e MerpoJroruqecKrrx xapaKTeplrcrlrK

7.3.1 OupeAeJreulre ycperHeHnoro ypoBHq co6crseuHblx myMoB

7.3.1.1Ycrauonurb Ha BxoA "IM|T" npu6opa coulacoBaHHylo Harpyrxy 50 O'

CoeAuurarr xa6elen BNC(m,m) BbrxoA "10 MHz" craHAapra rlacrorbl c piBbeMoM "10 MHz

Refln" upu6opa.

7.3.1.2 CAelarr na upu6ope ycraHoBKt4:

Presets, Restore FactorY Preset

Settings, External Reference
Sweep Time: Fast

REF LEVEL: -80 dBm, ATTEN: 0 dB

Settings; Video Averaging 10

Settings; Advanced, Noise Marker (orrasamcq or KoMneHcaIII4I,I 3 dB)

7.3.t.3,{lr uogelu USB-SAl24B uponycrr.rrb Aannsrft IIyHKr, urrepeirru K nyHKry 7.3.I.4.

Ars N,Io.ueru USB-SA44B ctetarb ycraHoBKH:

SPAN: 10 Hz; CENTER: l}Hz; RBW AUTO
Marker I Controls; PEAK SEARCH, MARKER TO CF

AoNAarscs 3aBeprxeHr{s 10-u.r ycpeAHeHr.rfi (r.rx q}IcJIo oro6paxaerc, B BepxHeM neBoM yrny).

3anucam orcrrer MkNoise 1 n nepeyro crpory cror6qa 2 ra6tu\ut7 .3.1.1, oKpyrnl{B ero ,(o

uenoro qI,IcJra.

CAerarr cneAyloque ycraHoBKH :

CENTER: 9.9 l<llz; SPAN: 100 Hz; RBW AUTO
Marker 1 Controls; PEAK SEARCH, MARKER TO CF

,{oNgarrcr 3aBeprrreHr.rq 10-ru ycpe.{HeHr{itusatucarb orcqer MkNoise 1 n nepnyro crpoKy

crol6ua 2 ra1twlstT .3.1,L, orpyrnl{B ero Ao Ilenoto tII4cJIa.

offTa6rr,rua 7.3.1.1 - YposeHr co6crseuHbx lxyMos USts-SA44ts

TIACTOTA

Ir3M epeH HOe 3H arIeH rre

ypoBHfl co6crnennrtx
rrryMoB, dBm/IIz

nepxuufi [peAeJr Ao[ycrcaeMblx
sna.reHnfi ypoBHfl co6crneunux

rrrYMoB. dBm/IIz
1 ) 3

t0 Hz -t24
9.9 WIz -130
100 kHz -r42
9.9 MHz -r42
49 MHz -148
99 MHz -148

199 I|;4Hz -t44
999 MHz -144

1.499 GHz -139
2.599 GHz -139
2.999 GHz -1 35

3.299 G}{z -1 35

3.999 GHz -t28
4.399 GHz -r28

7.3.t.4 CAelatr Ha npu6ope ycraHoBKI{:

SPAN: I l<Hz; RBW AUTO
YcralrauuBarb rleHTpanbHyro qacrory, KaK yKa3aHo e cror6ue 1 ta6luqs 7 .3.1. 1 als

MoAenr{ USB-SA44B, ta6rurqu 7.3.1.2 An.f, MoAenu USB-SAIZ4B.
Kaxlgft pa3 BBoAI{rr: Marker 1 Controls;PEAK SEARCH, MARKER TO CF.
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flocle 3aBeprrreHr{s 10-rpr ycpeAHeHr4fi (ux.rucro o:ro6paNaercs B BepxHeM JIeBoM yrny)

3afl[cbrBarb orcrrer MkNoise 1 e cror6eq 2 ralrrw\tt7 .3.1, oKpyrnt, elo Ao llenoro qHcra'

Ta6xuua7.3.1.2 - Ypoeeur co6ctnen USB-SA124BIdLJA l.5.L.l - BEHb Hblx ts

IIACTOTA

rr3MepeHHoe 3HarleHIre
ypoBHfl co6crneunux

rrrYMoB. dBm/IIz

nepxnufi rrpeAeJr AorlycKaeMblx
:uaqeuufi ypoBHs co6crneuurtx

lIrYMoB. dBmltlz
I 2 3

100 kHz -147
9.9 MHz -r47
49 MHz -151
99l0/.Hz -151

199 I|l4.Hz -t52
999 MHz -t52

2.999 GHz -t52
3.999 GHz -145
5.499 GHz -t45
5.999 GHz -t49
6.999 GHz -t49
7.099 GHz -t47
7.999 GHz -t47
8.099 GHz -t34

10.999 GHz -t34
11.099 GHz -129
12399 GHz -t29

7.3.1.5 [rx uo4elu USB-SAL24B rcpefirl{ K crleAy}oueft orepallrl4.

flnr rrrogeru USB - S A44B eKnIo.rI{Tb rlpeABapurelssrrft yc}Inl'ITenb :

Settings; Preamplifier: On

7.3.L6 Ysrauasrr,rBarb Ha npu6ope rleHrpanbHyro qacrory, KaK yKa3aHo s cror6qe 1

ra6ruqn 7.3.1.3. Kaxluft pa3 BBoAHrr: Marker 1 Controls; PEAK SEARCH, MARKER TO CF.

flocre 3aBeprxeHr.rq 10-ru ycpeAHeHr,rfi ganrcrmarb orcqer MkNoise 1 n cron6eq 2 tadtw\st
7.3.1.3, oKpyrnrfl ero Ao uenoro .v.vcra.

Ta6tuua7.3-1.3 - eeHr co6crBeHHbrx urvNaos t ISB-SA44B, Preamp 0n

qacToTa
rr3MepeHHoe 3HaqeHIre
ypoBHq co6crnennux

rrrvMoB. dBm/Hz

nepxunfi [peAeJI AorlycKaeMblx
gnaqeuuft ypoBHq co6crneunulx

rrryMoB. dBm/IIz
I ) 3

500 kHz -1 53

9.9MHz -1 53

49 MHz -161
99 I|l4Hz -161

299j|l4Hz -1 58

999 I|l4.Hz -1s8
1.999 GHz -151
3.299 GHz -151
3.999 GHz -t34
4.399 GHz -t34

7.3.1.7 OrcoeAuuLtrr xa6elr BNC(m,m) or pa3beMa "10 MHz Ref In" upu6opa.
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7.3.2 OupeaeJreHue rlorpelrrHocrl{ n3MepeHlrfl qacrorbl

7.3.2.1 CoeAnnurr xa6ereu BNC(m,m) BbxoA "10 MHz" craHAapra qacrorbl c pa3beMoM

"Ref In" reHeparopa cnrnaros B9.
CoeArauzrr ra6ereu SMA(m,m) nrrxo4 "RF OIJT" reHeparopa clIrHaJIoB Br{ c pasrervrou

"II{PIJT" npn6opa, }rclonb3yfl , upu neo 6xoAI,IMo crI,I, coorBercrnytoulufi aAanrep.

7.3.2.2 Ycrauosurb Ha reHeparope crrrHilJroB Br{ qacrory I GHz, ypoBeHb 0 dBm.

7.3.2.3 CAeram ycraHoBKLI ua upn6ope:
Presets, Restore Factory Preset
REF LEVEL: +10 dBm
CENTER: I GH4, SPAN: 5 kHz, RBW AUTO

7.3.2.4 Bsecrz MapKep xrasuulefi Marker 1 Controls: PEAK SEARCH.
3auucars orcr{er MapKepa s cror6eq 2 ra6tuust7.3.2.

7.3.2.5 fllr neprao4rauecxofi noBepKr,r paccqr,rrarb uo (popuyrzrM HI{xe I,I3anllcarb s cror6llsl
I u3 ra6tuusr7.3.2 rpeAenbr AorycKaeMbrx 3HarreHuft.racrorH Fmin/Fmax [MHz]:

Fmin: 1000 - AF; Fmax : 1000 + AF.

Crau4aprnoe HcrlorlHeupIe: AF = 0.0010'(1 + 0.5'N).
Onqus 02 l.ttn. USB-SAI24B: AF:0.0001'(1 + 0.5'N).
B (foprraynax Bbrrue N - xoluqecrBo rroJrHbx Jrer trocJre BblnycKa upu6opa H3 npol{3BoAcrBa.

Tairm;ia7.3.2 -tlo

7.3.2.6 Ecru IlsN,repeHHoe 3HarreHr,re lracrorbr He yKnaAblBaercfl B npeAeJIbI AolycKaeMblx
:uaueuufi, cneAyer BbrrroJrHr4Tb rrpoueAypy no4crpoftxu "Timebase Adjustment", Koropar
rro3BoJlseT nporpaMMHbrM nyTeM noAcTpor{Tb oTrreTbl qacToTbl IIo BHeIIIHeMy BbICOKOTOTIHOMy

reHeparopy.

,{lr 4aHuofi nponepru cneAyer 3arpbrrb [porpaMMy "Signal Hound" Ia 3alycrllrb [porpaMMy

"Spike", [ocJre qefo BbItIoJIHLITb Aeficrerlx:
3aircu B MeHro Utilities > Timebase Adjustment.
B rosstastueMc, oKHe BbIcraBLITb:

lnput Frequency 1 GHz
Reference Level0 dBm
Kruxuyrr Ha KJraBurrre "Adjust Timebase".

,{oxgarrcx 3aBepIIreHLL npolleAypu nogcrpoftru.
3axprrrr nporpaMMy "Spike" Id 3anycrplrb rlporpaMMy "Signal Hound".
Buuomrprrr Aeficreu.s no rryHKTaM 7 .3.2.2 - 7 .3.2.4 u y6e4rarrcfl B ToM, qro u3MepeHHoe

3HaqeHrre tracrorbr yxnaAbrBaerc.f, B npeAenbr AonycxaeMbrx sua.reu[fi. B nporunuoM cnfrae
nplr6op cneAyer HanpaBr4Tb B peMoHT.

I,Iua IIIHOCTb I43MeDeHLL LIaC'IO'r'bI

nuxnnfi [peAeJr AorrycKaeMblx
ruaueuufi, MHz

r{3MepeHHoe 3HaqeHlre
rracrorbr. MHz

nepxnnfi trpeAeJr AorrycraeMblx
rnaueuufi, MHz

I 2 3

[epBLIr{Ha, nOBepKa npI'I BbInyCKe I,I3 IIpOU3BOACTBa, CTaHAapTHOe I{CnOJIHeHI'Ie

999.9990 1000.0010

repBlrqHirfl noBepKa npr.r BbrrlycKe H3 rlpou3BoAcrBa, onqtu 02lls. USB-SA124B
999.9999 1000.0001

IIepHoAr.rqecKarr rroBepKa

Fmin Fmax
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7.3.3 OnpegeJreHre ypoBHs rflaronux rryMoB

7 .3.3.I Irlcnolrsyx, upu ueo6xoAr,rMocrr{, coorBercrnyroqufi aAarlTep, coeAllHurb xa6eleu
SMA(m,m) BbrxoA "RF OLJT" reHeparopa cI4rHaJIoB BH c sxolou "INPUT" upu6opa.

CoeAuuurs ra6eleu BNC(m,m) Bbrxol "Ref Out" reHeparopa crrHaJIoB Br{ c BxoAou "10

MHz Ref In" npu6opa.

7.3.3.2 Ycranonurb Ha reHeparope crrrHaJroB Br{ qactory I GHz, ypoBeHb + 5 dBm

7 .3.3.3 CAerats ycraHoBKLI ua npn6ope:
Presets, Restore Factory Preset

Settings, External Reference
REF LEVEL: +10 dBm
CENTER: I GHz; SPAN: 10 kHz
Settings; Video Averaging 10

Utilities: Phase Noise Plot: START 1 kHz, STOP 100 kHz
r{epes HecKoJrbKo ceKyHA Ha raHeJrpr AoJrxeH oro6pasnrrcx rpa(pur ypoBHf, (fasonux uWoB.

7 .3.3.4 flocle 3aBeprrreHr4s 10-ru ycpeAHeHr{fi sauucarr 3HarIeHI{e ypoBHfl Ha qacrore

orcrpofixu 10 kHz (n qeurpe Aracnreftuofi cerru no ropl{3oHta-nu) s cror6eq 2 ra6nwJsT .3.3.

Ta6nuua 7.3.3 - YposeHr Bbx OB

oTcrpoHKa oT

ueHTpaJrbHofi .racrorrr
oTcqer ypoBHfl

dasonrrx rrYMoB. dBc[Hz
nepxuufi [peAeJr

Ao[ycxaeM blx 3HaqeHIrfi , dBc/IIz
1 2 3

+10 kHz -90

7.3.4 OnpeAeJrenrre rrorpertrHocrrr rr3MepeHrrfl ypoBufl MotrIHocrrr Ha qacrorax

or I Hz ao 100 kHz (nose.nr USB-SA44B)

7 .3.4.1I,Icnomsyx aAanrep SMA(m)-BNC(0, coeAl{Hrlrb pmbeM "INPIJT" npu6opa c

pa3beMoM "BNC+" reHeparopa curria-flou Hr{.

7.3.4.2 CAerarr 3aBoAcKyio ycraHoBKy ua upu6ope
Presets, Restore Factory Preset

7 .3.4.3 YcraHosurr ua rpu6ope:
REF LEVEL: +10 dBm
CENTER: l)Hz; SPAN: l}Hz.
Ycralroeurb Ha reHeparope cr.rrHarroB HH qacrory IMPEDANCE 50 C), uacrory l0Hz,

ypoBeHb 0 dBm.

7.3.4.4 Haftru rrHK cr.rrHirrra ua npu6ope KnaBl{Ixeft Marker 1 Controls PEAK SEARCH.

3auucarr orcrrer MapKepa s cror6eq 4 ta6ruurt 7.3.4.

7.3.4.5 YcraHosllm na upu6ope:
SPAN: 100 Hz
YcranasruBarb cneAyrorurre 3HaqeHprf, rracrorbr Ha reHeparope clarHanon HI{, ll qentpalruofi

qacrorbr ua upn6ope, yKa3aHHue n cror6qe 1 ra6luus7.3.4.
Kluxou KJraBlrrrr Marker 1 Controls PEAK SEARCH (puxcuponarb orcqerbl ypoBH.g Ha

upn6ope, r{ 3anprcbrBarb LIx s ctor6eq 5 ra6lzusl 7.3.4.

7 .3.4.6 Brruomrurr Aeficrnus no nyHKraM 7.3.4.3 -7.3.4.5 An.,I ocranbHsrx sua.IeHafi

orropHoro ypoBH, ra6luurr 7.3.4, ycraHaBnr{Biur coorBercrByroque 3HaqeHLI.f, tlacrorbl I{ ypoBHfl Ha

reHeparope, yKzraHHbre s qror6rlax I u 2 la6rrwJat
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I Hz to 100 kHzTa6r,uua7.3 HOCTb LI3MepeHI,L flM TTIHOCTI4 Ha qacToTax or I fiz Ao

ycraHoBKlr Ha reHeparope HrI nnxuufi [peAeJr

AOrrycKaeMblx
sua.reHrlft, dBm

oTcqeT

uapxepa, dBm

nepxnuft [peAeJr

AOrrycKaeMbIx
suaqeHtlfi, dBmqacToTa yponeur, dBm

1 2 3 4 5

REF LEYEL +10 dBm
l0Hz 0 -2.0 +2.0

100 Hz 0 -2.0 +2.0

l kHz 0 -2.0 +2.0

100 kHz 0 -2.0 +2.0

REF LEYEL 0 dBm

10 Hz -20 -2t.5 -18.5
100 Hz -20 -2r.5 -18.5
l kHz -20 -2t.5 -18.s

100 kHz -20 -2t.5 *18.5

REF LEYEL -20 dBm

10 Hz -40 41.5 -38.5
100 Hz 40 4t.5 -38.5
l kHz 40 4r.5 -38.5

100 kHz -40 -41.5 -38.5
REF LEVEL -40 dBm

l0Hz -60 -61.5 -58.5
100 Hz -60 -61.5 -58.5
I WIz -60 -61.5 -58.5

100 kHz -60 -61.5 -s8.5

7.3.5 OnpeAeJreHrre rorpemHocrrr rr3MepeH[q ypoBHfl MoqHocrlr Ha rlacrorax

or 250 kHz ao 5 MHz

7.3.5.1CoeAunurs xa6eleu BNC(m-m) nrxog cr4HxpoHr3aIllu "Ref Out" reueparopa

cr.rrHirJroB BH c sxoAoM cl{Hxponu3a\Hfi "10 MHz Ref In" npll6opa.
I,Icuoruayx aAarrrep SMA(m)-BNC(0, ycraHoBl{rb Ha BxoA "INPIJT" tpu6opa rpofiutln

BNC(m,f,0.
Irlcnomsyr coorBercrByroulufi a.(anrep, coeAHHLIrb ra6eleu BNC(m-m) nsrxog "RF OIJT"

reHeparopa crIrHaJIoB BH c o,qur.rM I,I3 nJleq rpofiuura BNC(m,f,fl.
CoeAuuurr ra6eleu BNC(m-m) apyroe nJreqo rpoftuuxa BNC(m,f,f) c BxoAoM KaHana CH1

ocqunnorpa$a.

7 .3.5.2 Ycrauosutb Ha ocllunnorpaSe:
Impedance 1MO
Vertical Scale 10 mV/div
Horizontal Scale 2 ps/div
Acquire, Average 16

Measure: Amplitude

7 .3.5.3 CAenatr ycraHoBKpl na upn6ope
Presets, Restore Factory Preset

Settings, Extemal Reference
REF LEVEL: -10 dBm
CENTER: 2501<l{z; SPAN: lkLIz



7 .3 .5 .4 Ycranosurb Ha reHeparope qacrory 250 kLlz, ypoBeHb -20 dBm.

flogcrpourb ypoBeHb Ha reHeparope raKHM o6pason, qto6rr orcrrer Amplitude ua

ocqunnorpaSe 6rrn paBeH (63.2 tO.2) mV, uro coorBercrByer ypoBHlo MouIHocrI,I Ha BxoAe upn6opa

-20 dBm.

7 .3.5.5 Buuoluurb r.r3MepeHue ypoBHs cr.rrHaJla ua npn6ope KJIaBLITIeft Marker 1 Controls

PEAK SEARCH, u 3arllcarb orcqer MapKepa n ctol6eu 4 ra6tuustT .3.5.

7.3.5.6 Brruonnurr Aeficrsra.f, no [yHKTaM 7.3.5.4,7.3.5.5 An, ocranbHblx 3HarreHufi uacrorrt,
yKa3aHHbrx s cror6ue 1 ra6luqu J.3.5, ycraHaBJIHBasHa ocqunnofpaQe ros$$uqueHr pa:IBeprKI'I

Horizontal Scale:rarHu o6parolr, uro6u Ha Allcnnee Ha6lroAa-uocb HecKonbKo neplloAoB cI'IlHaJIa'

Ta6rurua 7.3.5 - llo oruHocrr,r Ha rracrorax or 100 kHz,qo 10 MHzI{ua HOCTb KLH IIH'I M

ycraHoBnlr Ha reHeparope HfI nuxunfi [peAeJI

AOrrycKaeMbIx
:ua.reHllfi. dBm

orcqeT
nrapxepa, dBm

nepxunft rpeAeJr

AOrrycKaeMbIx
rnaqeunfi, dBmqacToTa yponeur, dBm

1 2 3 4 5

250 kHz -20 -2t.5 -18.5
1 MHz -20 -2t.5 -18.5
5 MHz -20 -2t.5 -18.5

7.3.6 OupeAeJreHrre norperrrHocrrr rr3Mepeurs ypoBHs MoEHocrrr Ha qacrorax

cBbllrre 10 MHz

7 .3.6.1 CoeAuuurr xa6eleu BNC(m-m) nsrxo4 cl4HxpoHl{3aquu "Ref Out" reueparopa

cr4rHirJroB BH c nxoloM cllHxpo:au3arJuvt "l0 MHz Ref In" upu6opa.

Irlcuoltsy.a npu ueo6xoAr4Mocrr{ coorBercrBlroqd aAalrep, np[coeAI4HI{Tb BxoAHofi pasreu

xa6erq Bar-rMerpa npoxoAflulefi CBII MouIHocrI{ K BbIxoAy "RF OIJT" reHeparopa crIrHaJIoB.

I4cuolrsyx aAarrep SMA(m)-N(f), coegnnllrb BbrxoAuofi pasreira BarrMerpa c BxoAoM

'e111PfJJ" upu6opa.

7.3.6.2 Alg uoAelra USB-SAI24B npouycrr.rrb rryHKrbl 7.3.6.2 -7.3.6.5, u uepeftru K rIyHKry

7 .3 .6.6.,{rx rvro4enu USB -SA 448 clerarb ycraHoBKI{ :

Presets, Restore Factory Preset

Settings, Extemal Reference
REF LEVEL: +10 dBm
CENTER: 10 MHz; SPAN: I kHz

7.3.6.3 Ycrauosurb Ha reHeparope BtI .racrory 10 MHz, ypoBeHb +6 dBm.

flo.4crpogrb ypoBeHb Ha reHeparope raKlrM o6pasou, qro6u orcqer BarrMerpa upoxoAsulefi

CBr{ rr,rorquocru 6ru paBeH (0 +0.05) dBm.

7.3.6.4 Bunomrurb r{3MepeHue ypoBHs cI4rHaJIa ua upu6ope KJIaBHIrrefi Marker 1 Controls

PEAK SEARCH, u3ailvlcarb orcller MapKepa s cro116eU 4 ra6nuqg 7 -3.6.1.

7.3.6.5 BrruolHurr Aeftcrnus no nyHKraM 7.3.6.3,7.3.6.4 An, ocraJlbHblx 3HaqeHIafi uactornt,

yKa3aHHr,Ix e cror6lle 1 ra6luqu 7.3.6.t.



Ta6nprqa 7.3.6.1 - IlorperuHocrb H3MepeHLL ypoBHs Ha qacrorax cBbIIIIe 10 MHz,
onopHblt4 aeur *10 dBm (r',roAem USB-SA44B

rrapaMerpbl clrfHaJra Ha BxoAe HrrxHrrrr npeAeJr

AOrrycKaeMblx
sxaqeHrfi. dBm

oTcqeT

rvraprepa, dBm

BepxHrr[ [peAeJI

AO[yCKaeMbIX
suaqeu[fi, dBmqacTora yponeur, dBm

I 2 3 4 5

10 MHz 0 -2_0 +2.0

i00 MHz 0 -2.0 +2.0

500 MHz 0 -2.0 +2.0

I GHz 0 -2.0 +2.0

1.5 GHz 0 -2.0 +2.0

2 GHz 0 -2.0 +2.0

2,5 GHZ 0 -2.0 +2.0

3 GHz 0 -2.0 +2.0

3.5 GHz 0 -2.0 +2.0

4 GHz 0 2.0 +2.0

4.39 GHz 0 -2.0 +2.0

7 .3.6.6 CAenarr na npu6ope ycraHoBKLI:

Presets, Restore Factory Preset (npouycrurb AJIx MoAenI{ USB-SA44B)
Settings, Extemal Reference (nponycrnrb AJIfl MoAenI4 USB-SA44B)
REF LEVEL: -10 dBm
CENTER: 10 MHz; SPAN: 1 kHz

7.3.6.7 Ycrauosurb Ha reHeparope B9.Iacrory 10 MHz, ypoBeHb -14 dBm.
flo4crpourb ypoBeHb Ha reHeparope raKr.rM o6pasovr, qro6sr orcller BarrMerpa upoxoArIrleft

CBq Nror[uocru 6ru paBeH -(20 +0.05) dBm.

7.3.6.8 Brnomrurb H3MepeHrre ypoBHfl cr,rrHaJra Ha npu6ope KJIaBLITIefi Marker 1 Controls
PEAK SEARCH, u 3a1;1vcarb orcrler Map6epa s cror6eu 4 ra6tut\st7 .3.6.2.

7 .3.6.9 Brruolnzm leitcrnus, no rryHKTaM 7.3.6.7,7 .3.6.8 An, ocranbHblx 3HarreHuft uacrorbl,
yKa3aHHbrx s cror6ue 1 ra6ruqu 7.3.6.2 Ans oropHoro ypoBH, -10 dBm.

7 .3.6.10 Brruolnnrr Aeficrnns ro nyHKraM 7 .3.6.7 - 7.3.6.9 Anf, ocrilnburx sua.{eHufi

onopHoro ypoBH{ REF LEVEL, yxa:auurx a ra6nurJe 7 .3.6.2, noAcrpalaBa-r ypoBeHb Ha

reHeparope rro BarrMerpy raKr{M o6pa:our, qro6u orcrrer BarrMerpa 6un paneu 3HaqeHLIsM,

yKa3aHHbrM n ctor6ue 2 ta6rtut\st7.3.6.2, c oTKJIoHeHLIeM B rlpeAenax +0.05 dBm.

TIOBEPKA TIPI,IEOPA 3ABEPIIIEHA
B rrxmoqurr o6opy.uon anvre ) orco eArrHr4rr xa6 eru or o6opyao BaHufl.
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fivooseHr<0dBm
Ta6nraqa 7.3.6.2 - llorperuuocrb r{3MepeHr,rfl ypoBHfl Ha qacrorax cBbIIIIe 10 MHz,

OT I{b

rlapaMeTpbl clrrHaJra Ha BxoAe nnxunft [peAeJr

AOrrycKaeMblx
sHaqeHlrft, dBm

orcqeT
nrapxepa, dBm

nepxunft [peAeJr

AOrrycKaeMbIx
:uauenuil, dBmTIACTOTA yponeur, dBm

1 2 3 4 5

REF LEYEL _ 0 dBm
10 MHz -20 2t.5 -18.5

100 MHz -20 -2t.5 -18.5
500 MHz -20 -2t.5 -18.5
I GHz -20 -2t.5 -18.5

1.5 GHz -20 -21.5 -18.5
2 GHz -20 -2t.5 -18.5

2.5 GHz -20 -2t.5 -18.5
3 GHz -20 -2t.5 -18.5

3.5 GHz -20 -2t.5 -18.5
4 GHz -20 -2t.5 -18.5

4.39 GHz -20 2t.5 -18.5
cnea\.ro[Ille 3HatreHrr Anfl MoAenu USB-SAl24B

5 GHz -20 -2t.5 -18.5
6 GHz -20 2t.5 -18.5
1 GHz -20 -22.5 -t7.5
8 GHz -20 -22.5 -17.s
9 GHz -20 -22.5 -r7.5
10 GHz -20 -22.5 -t7.5
11 GHz -20 -22.5 -r7.5
12 GHz -20 -22.5 -17.5

t2.39 GHz -20 -22.5 -r7.5
RBF LEVEL -30 dBm

10 MHz -50 -51.5 -48.5

100 MHz -50 -51.5 -48.5
500 MHz -50 -51.5 -48.5

I GHz -50 -51.5 -48.5
1.5 GHz -50 -s 1.5 -48.5

2 GHz -50 -51.5 -48.5

2.5 GHz -50 -51.5 -48.s
3 GHz -50 -51.5 -48.5

3.5 GHz -50 -51.5 -48.5

4 GHz -50 -51.5 -48.5
4.39 GHz -50 -51.s -48.s

cnenyrorurle 3 a'clenvfl An.,I MoAenn USB- SA 1 24B

5 GHz -50 -51.5 -48.5

6 GHz -50 -51.5 -48.5
7 GHz -50 -s2.5 47.s
8 GHz -50 -s2.5 47.5
9 GHz -50 -s2.5 47.5
10 GHz -50 -s2.5 47.5
11 GHz -50 -52.5 47.5
12 GHz -50 -52.5 47.5

t2.39 GHz -50 -s2.5 47.5



8 OOOPMJMHI{E PE3Y,'IbTATOB tIOBEPXtr

8.1 lfpororo,r nooepru

IIo :arepmenzu onepaqafi norepror oQoprtrrurerc, uporo(or floBeprca a upoaraorunoi Qopue
c ,Ta3aEseM cnearoqrx cBeaen[fi:

- trojrrroe EauMerroBaHEe axxpe.u.rroBaHHo Ea lpaBo troBepKx opraHff3al[tu;
- uoMep I{ aara trporo(ora [oBep(Ir
- EauMeEoBaEAe s o6o3EaqeBue [oBep€EEoro cpeacTBa [3MepeE[,
- 3aBolc(ofi (ceprifubd) EoMep;

- o6o3fia.{euue AoK}uema, no r(oropoMy BbmorEerra rroBepr(a;

- EariMeEoBaEr{f,, o6o3EarreE[r l,i 3aBo.[ckle (ceprinrre) nouepa ,lcroIlBoBaHE6D( npll
noBep(e cpeacrB r,r3Mepenufi, creaenul o6 rrx flocneagei [oEep(e;

- TeM[epaTypa 14 MaxHocTB B rloMerqeElrr;
- @amrur rrqa, upoBo,u{Bmero noBepKy;
- peeynlTarlr oflpeaereur.r, Merpororuqec(Ex xaparoepucrttl( Eo r[oprtae ra6.ruu pa:aena 7

EacTomlero ao(,af eHTa.

,{onycraercr ne oQopM.rrnrr trporoKon rloBepKrr orrerbELu ,4ol(yMelrroM, a pe3yJIETarEr

norepxr (lrvrpo:rorurecKrre xapa(reprrcrnKr) lxasar ua o6opomo, qropoEe cBllaerenrcrBa o
IloBep(e.

8.2 CBEIereJrBgrBo o rroBepKe I| 3rraK rIoBepKIt

flpa nonoxuremr:r,o< p$ynbrara.x EoBepr<r, BBIAaerc, cBrlAsrefl,crBo o [oBepKe t,t HztEocllTc,

3rraK rroBepxr B coorBercronr c llpn<asou Muutrporropra Pocofi J'{! t 815 or 02.07.2015 r.

8.3 IfuBeqeH[e o Eetrpl|roAEocrr!

llpll orpt qaren6n6D( p$ynrrarax rroBeprcr, BbrrrBrreErrbD{ IIpu BrreEseM ocMorpe,
onpooonannu rlrrl Br,rflorseEulr oIlepaqBi noEep(E, Bbulaerct t 3Be[eErie o Eetrpl,ro.Eocax B

coornercrauu c flplma3oM Mfi{rpoMropm Poccnr J',lb l8l5 or 02.07.2015 r.

Begyqui unrreuep no merponoru
3AO (AKTII-Meqepr> E.B. M8pr.sa
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