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Hacrosmas MeTo/iHKa [TOBEPKH pacipocTpaHseTcst Ha npeobpa3oBaTeny MOIHOCTH
m3MepurensHble NI USB-5683, NI USB-5684 (n1anee — npubopsl), 1 ycTaHaBIMBAECT METOJBI U

Cpe/ICTBA X [IOBEPKH.
MnuTepsan Mexay noepkamu — 1 rog.

1 OIIEPAIUMH ITOBEPKH

1.1 Ilpu npoBeieHHH TIOBEPKH J0JDKHBI OBITH

Tabnuua 1 — Oneparuu noBepku

BBIIOJIHEHBI OIEpaAliH, yKa3aHHbIe B Tabuuie 1.

Homep [IpoBeneHue onepamnun
HaumenoBanue onepanuu yHKTa BPH HOBEPIt
METOIUKH NEPBHYHOH nepuo,[mqecmﬁ
BreumHui 0cCMOTp M MOATOTOBKA K IIOBEPKE 6 na Ja
OO0mue ykazaHus! 110 BBITOJIHEHHIO IIOBEPKH 7.1 Jaa na
OnpoGosanue (MACHTHDHKALUS H TECTHPOBAHHUE) 1.2 aa Jia
Oneparyu onpesie/IeHust METPOJIOTHYECKHX 73
XapaKTePHCTHK
Onpenenenne KCBH Bxona 7.3.1 Jia na
OnpeneneHne ypoBHsi COOCTBEHHBIX 1IYMOB 7.3.2 na na
Omnpenenenue MOrpeliHOCTH U3MEPEHHS 733 - i
MOIIHOCTH

1.2 TToBepka BBINOJIHSIETCS B II0JHOM o0beMe orepaliuii, ykasanHelx B Tabnuue 1.

2 CPEACTBA INOBEPKH

2.1 PexoMeH1yeTcs IPUMEHSTh CPeJICTBA IIOBEPKH, yKa3aHHbIC B TabiuIe 2.

Tabmuua 2 — Cpencrsa oBEpKH

MOIIHOCTH

e Homep PexomeH1yeMblii THII
IIyHKTa CpeJicTBa ITOBEPKH,
CPRACTES.LIOBSDIN MCTOJIHKH pCFl/lCTpaLlHOHI'Iblﬁ HOMCp pccCTpa
CpeacTBa H3MepeHHid
AHanu3aTop napaMerpoB paJHoTeXHHUECKHX
Hsmepurens KCBH Tl TPaKTOB U CUTHaJIOB nopTtaTHBHBIH MS2038C;
perucTpanoHHbi Homep 46703-11
I'eneparop curnanos E8257D
['enepatop curnanos 733 c onuuamu 520 u 1E1;
peructpaluoHublii Homep 53941-13
. Bartmerp npoxojauieit momHoctH CBY
Barrmerp npoxoasine 733 NRP-Z28:

perucTpanoHueli nomep 43643-10

BenomoraTtesanHoe 000pyaoBaHue H IPOrpaMMHuoe odecnevyenue

Komrprorep uiam konTposiep (B

maccu PXle) Pasnens 6, 7

HDD > 40 GB, O3V > 512 MB, cnot USB,
onepanuonHas cucrema Windows (7, 10)

IIporpamMma ynpasisiommas Pazpenst 6, 7

National Instruments
“Measurement & Automation Explorer”

Hpaiisep Pasnens! 6, 7

National Instruments “NI-568x” Bepcun He HUKE
17.0

2.2 Cpeacrsa u3MepeHHii 10KHBI OBITh HCIIPABHBI H IIOBEPEHDI.
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2.3 JlonyckaeTcs MPUMEHATH APYTHE aHAIOTHYHBIC CPEJICTBA [OBEPKH, 00eCIeunBaloIue
OTIpe/Ie/ICHIE METPOJIOTHUECKHX XapaKTEPUCTIK [T0BEPAEMBIX IPHOOPOB ¢ TpeOyeMoi TOUHOCTBIO.

3 TPEBOBAHUSA K KBAJTUOHKALMY IIOBEPUTEJIEN
K npoBeieHUIO OBEPKH TOMYCKAIOTCS JIML@A C BBICLIMM MIIM CPEIHETEXHHIECKIM o0pa3oBaHHEM,
MMEIOLIHE IPAKTHIECKHH ONBIT B 0BJIACTH PAJMOTEXHHYECKHX H3MEPEHHH.

4 TPEBOBAHUSI BE3OITACHOCTH

4.1 Tpu npoBe/IEHUH TIOBEPKH J0JKHBI OBITH COOMIIOCHBI TpeOoBaHHs 0€3011aCHOCTH B
coorsercteuu ¢ 'OCT 12.3.019-80.

4.2 Bo n3bexkaHue HECUACTHOTO Clyvas H JJIA IPEAyNpexICHUs IOBPEHACHHS MOLY ISt
HEe0BX0UMO 06ECNEeUnTh BLIIOJIHEHHE CIeAYIOMUX TPEOOBAHHUI:

- 3a3eMIeHIe 000PYI0BaHMsI JOJDKHO POU3BOIMUTLCS MOCPEICTBOM 3a3EMIISIIOLICIO KOHTAKTA
CeTeBBIX KabeseH;

- 3anpeliaeTes MoaBaTh Ha BXOJ MOJIyJIsl CHTHAJ ¢ YPOBHEM MOILUHOCTH, IPEBBIIAIOLIHM
MAaKCHMAJIBHO JIONYCKaeMble 3HAYEHHS, YKa3aHHbIC B JOKYMCHTALMH;

- 3aMpeIaeTcsl IPOU3BOAMTH NPUCOETUHEHHE HITH OTCOCAMHEHHE BXOZA MOALYJIA IIPH HATHIHH
CHrHaJIa;

- 3anpemaercs paboTaTh ¢ MOJYJIEM B Cily4ae OOHApYKEHHUS €ro MOBPEHKACHU.

5 YCJIOBUS OKPY KAIOIEN CPEABI IPU NIOBEPKE
IIpu npoBeeHHH TOBEPKH JOJDKHBI COOIIOIATECS CIIE/IYIOLIHE YCIOBHS OKpY>alolleH cpepl:
- Temneparypa Bo3ayxa (23 £5) °C;
- OTHOCHTENBHAS BIAKHOCTL Bo3ayxa ot 30 1o 70 %;
- arMocepHoe aasnenue ot 84 o 106.7 kPa.

6 BHEIITHUIA OCMOTP U ITIOAT'OTOBKA K IIOBEPKE

6.1 Buemmnnii ocMoTp

6.1.1 IIpu npoBeiICcHHH BHEIIHEr0 0CMOTpPA IPOBEPSIIOTCS:
- YHCTOTA M UCIIPABHOCTb Pa3beMOB IIPUOOPA;

- OTCYTCTBHE MEXaHHYECKHX TIOBPEN/ICHUH nprubopa;

- [PaBHJILHOCTH MAPKUPOBKH M KOMILIEKTHOCTE IIpHOOpa.

6.1.2 Tpu Haytuii AeeKTOB MK MOBPEXIACHUH, IPENATCTBYIOMHMX HOPMAaJIbHOM DKCIUTyaTaliH
TOBEPSEMOro MPHGOPa, ero clie/lyeT HaPaBUTh B CEPBUCHBI LIEHTP JUISA IPOBE/CHHSA PEMOHTA.

6.2 IToaroroBka K MoBepKe

6.2.1 Tepen HavyasoM paboOThI CleyeT U3YYHTh PyKOBOJICTBA 110 IKCIITyaTalH npubopa 1
npumeﬂﬂemmx CpEaCTB INOBECPKH.

6.2.2 BBINONHUTS HHCTAUIAIHIO ApaiiBepa Ha KOMIIBIOTEP (KOHTPOJLIEP) U MOCOeIMHEHAE
npuOOpa K KOMIIBIOTEPY (KOHTPOJLIEPY) B COOTBETCTBHH ¢ yKA3aHUAMH PYKOBOJICTBA IO OKCIITyaTALIMH.

6.2.4 Jlo navana onepaiuii TOBEPKH BbLIEPHKATH IPUOOP 1 000py10BAHUE BO BKIIIOUCHHOM
COCTOSIHHH B COOTBETCTBHH € YKa3aHHUAMH PYKOBOZICTB I10 OKCILUTyaTaliu.
MunuMansHoe Bpems Tporpesa npubopa 30 min.
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7 IPOBEJEHME IIOBEPKH

7.1 O6mue yKkazaHust N0 MPOBEAEHHIO NOBEPKH

B npouiecce BHIMOITHEHHUS ONepaliii pe3yIbTaThl M3MEPEHUH JIOJDKHBI YKIIA/IBIBATECS B [IPE/ICIIBL
JIONYCKAeMBIX 3HAUCHHH, yKa3aHHbIe B TabsMLax paszena 7.

[Ipu mosty4yeHHH OTpULATEILHBIX PE3YJIBTATOB IO KaKoi-11H00 onepannu Heo6X0HMMO TOBTOPHTE
onepauuio. [py MOBTOPHOM OTPULATEILHOM pe3yJibTare NpuOop CeayeT HaPaBUTh B CEPBUCHBIH
LIEHTP JIsl IPOBEICHUSA PETyYTHPOBKH H/HIH PEMOHTA.

7.2 OnpodoBanne (HAeHTHGHKANNA H TCCTHPOBAHHE)
7.2.1 3anycTuth nporpammy “Measurement & Automation Explorer”.

7.2.2 B menio “Software” naittu npaiisep “NI-568x”. ITpoBepuTh HaeHTHOHKALKIO BEPCHH
nporpaMMmHoro mnpoaykra. Ouna jomkHa Obith He Hike 17.0.

7.2.3 B menio “Devices & Interfaces” HailT 1IoBepsieMbli NpuOOp, KIHKHYTh HA HAMMEHOBaHUH
npuGopa B CIHCKe YCTPOMCTB, U 3ayCTHTh npouenypy Tectupopanus “Self-Test”. [locne 3aBepiienus
[pOLIE/lyPhl TECTHPOBAHUSA T0JDKHO NOABHTECS coodmmenne “The self-test completed successfully™.

7.2.4 3anycruts nanens nputopa NI-568x Soft Front Panel.
YGeaUThCA B TOM, YTO MOSBHJIOCH OKHO TAHEJIH, H He BBIIAaHO coobLenni 06 ommnbkax.

7.2.5 Boiitu B MeHIO “Settings”. BRINONHUTE 3aBOACKYIO YCTaHOBKY Ipubopa, BLIOPAB OMIHIO
Reset to Factory Settings. ITpy 5ToM He J0/KHO GBITH coo0Imenuit 00 ommbKax.

7.3 Onepaumu onpeaeNeHnsi METPOJOTHIECKHX XAPAKTEPHCTHK

7.3.1 Onpenenenne KCBH Bxoaa

7.3.1.1 Boimonuuths noAroToky k pabore usmepurens KCBH u ero kanu6posky Full S11 8
COOTBETCTBUH € PYKOBOJICTBOM IT0 3KCILIYaTallMH B MANA30HE YacTOT:

- just npubopa NI USB-5683 Start Freq = 10 MHz, Stop Freq = 8 GHz;

- s ipu6opa NI USB-5684 Start Freq = 10 MHz, Stop Freq = 18 GHz

Ucnons308aTh pexkum paspeptku [Sweep], Data Point 2000, Sweep Averaging 5

7.3.1.2 [pucoeMHUTE BXOJHOM pasbeM NpruGOpa K HENOCPEACTBEHHO K pasbemy “Port 17
aHaJu3aTopa [apaMeTpoB PaJIHOTEXHHYECKUX TPAKTOB U CUIHAJIOB.

7.3.1.3 Bemonuurh Ha u3meputene KCBH ycranosku:

[Measure], S-parameter, S11, Number of Traces, 1; Graph Type SWR, Enter,
Trace Format, Single; Smoothing %, 3

[Sweep], Data Point, 2000, Sweep Averaging, 5

[Scale], Reference Line 5, Reference Value 1.1, Resolution Per Div 0.05
[Marker], Readout Style As Graph; Readout Format, Trace

7.3.1.4 Ycranasnuath Ha usmepurtesie KCBH nikHiolo uacroty Start Freq i BepXHIOIO 4acTOTY
Stop Freq nosnocsl 0630pa, Kak ykasano B cronuax 1 u 2 tabmuust 7.3.1 (Hanbosiee GiusKue K HUM
3HAYCHUSA).

Mcnoinb3yst MapKep, HAX04uTh MakcuManbHoe 3Hayenue otobpaxaemoro KCBH. OHo HE I0IDKHO
IPEBBIIATE NPEIENIBHOE JIOIyCKaeMOe 3HaYCHHE, YKa3aHHOE B cronbue 4 tabnunst 7.3.1.

7.3.1.5 OTcoe/MHUTS BXOAHOM pasbeM npubopa ot pazbema “Port 17 uamepurens KCBH.
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Tabauna 7.3.1.1 — KCBH Bxona NI USB-5683

Hauanbnas wacrora Koneunas wacrora HSMI\;I;;IC:(I:?;::;(:“M B:E:;:r:lagnl:sizﬂ
(Start Freq) (Stop Freq) KCBH snauennss KCBH
I 2 3 :
10 MHz 150 MHz 1.17
150 MHz 2 GHz 1.12
2 GHz 8 GHz 1.22

Tabmuna 7.3.1.2 — KCBH sxouna NI USB-5684

Hauyanenas yacrora Koneunast yacrora usnrs;:lc:g:ea:ﬂ:::z:ule B:(l))l)::::a:l\!:sﬁzﬂ
(Start Freq) (Stop Freq) KCBH snauenuns KCBH
] 2 3 £
10 MHz 150 MHz 1.17
150 MHz 2 GHz L.12
2 GHz 12.4 GHz 1.22
12.4 GHz 18 GHz 1.25

7.3.2 Onpeaenenue ypoBHsi cOOCTBEHHBIX IIYMOB

7.3.2.1 YOenutbes B TOM, UTO KO BXOJHOMY pazbeMy npubopa HUYEro He MOIKIIOYEHO.

7.3.2.2 Beinoauute Ha npubope yCTaHOBKH:
Aperture Time (ms): 100

Frequency (GHz): 1

Averages: 102

7.3.2.3 Cnenarb ycTaHOBKY HYJIst Ha ipubope:

Zero Sensor: Zero

7.3.2.4 Bectu nepsslii quanason Range: Range 1.

BenxnaTe oo YCTaHOBJICHHA cTabHJILHOrO OTCUETa YPOBHA MOLIHOCTH.

OtcyeT ypoBHS MOWIHOCTH (M3MEpEeHHOE 3HAYeHHE YPOBHA COOCTBEHHBIX LITYMOB) HE JIOJKHO
IpEeBBILIATE NIPEEIbHOE JOIYCKaeMOe 3HaYeHue, yKazaHHoe B cToubue 3 tabnuust 7.3.2.

7.3.2.5 BEIMOJNHUTD AeHCTBHA N0 MYHKTY 7.3.2.4 1jig BTOPOrO U TPeThero auana3oHoB Range 2 u

Range 3.

Tabnmua 7.3.2 — YpoBeHb COOCTBEHHBIX IIYMOB

Juanason (Range)

H3mepennoe
3HavenHe ypoBHA
co0CTBEHHBIX YMOB,

3HAYEHHS CODCTBEHHLIX

Bepxumuii npeaen
AOIYCKAEMOro

dBm mymoB, dBm / nW
1 2 3
Range 1: (+4 ... +20) dBm -30.67 / 856
Range 2: (16 ... +4) dBm —49.95/10.1
Range 3: (60 ... —4) dBm -69.10/0.123
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7.3.3 Onpeenenye NOrpemHoCTH H3IMePEHHsI MOIIHOCTH

7.3.3.1 IloaroroBuTs K paboTe BATTMETP NPOXOMSLIEH MOLIHOCTH, BBIIOJHATEL HA HEM YCTAHOBKY
HYJIsl, BBECTH KOJIHYECTBO ycpeaHeHuit 32.

7.3.3.2 Ucnonb3ys npu HeoOXOAUMOCTH afanTtep, NIPHCOSANHUTE Ha BBIXOJ F€HEPATOpa CUTHAJIOB
pa3bEM BBICOKOYACTOTHOI'O Kaoes BaTTMETpA npoxo,uxmeﬁ MOIITHOCTH. BBIXO,H réHeparopa CUrHajioB
JOJIKEH OBITH OTKJIIOUEH.

Hcnonw3ys apantep N(f-f), npHcoeIMHATE BXOAHOI pazbeM MpHBOpa K BEIXOIHOMY PasheMy
BaTTMETpa MPOXOALIECH MOLHOCTH.

7.3.3.3 Beimonuute Ha npuGope yCTaHOBKH:
Aperture Time (ms): 20
Averages: 10

7.3.3.4 BKJIIOUHTH BBIXOJ1 F€HEPATOpa CUIHAJIOB,

7.3.3.5 YcranapnuBaTh 3HAUCHHS YACTOTHI HA FEHEPATOPE CHTHAJIOB, BATTMETPE IPOXOIsIIeit
MOLIHOCTH H II0BEpsieMOoM npubope, ykazanHsle B cTonbue 1 Tabnunst 7.3.3.

ITogcTpanBaTh ypoBeHb Ha reHepaTope Tak, YToObl OTCYET BaTTMETpa Ha JaHHOM yacToTe OB
paBeH 3HaYCHHMIO, yKazaHHoMy B cTonbue 2 Tadbnuus! 7.3.3 ¢ oTknoHeHueM B npenenax +£0.02 dBm.

Ilocie ycranoBieHus oTcueTa (PUKCHPOBATH U3MEPEHHBIE MPHOOPOM 3HAUYCHHS YPOBHS
MOIIHOCTH. OHH OJIKHBI HAXOMUTBCA B IpeJienax JONMycKaeMbIX 3HaYECHUMH, YKa3aHHBIX B CTOJI0NAaX 3 1
5 tabnuuel 7.3.3.

[TPUMEYAHME: Ilpu Gonbmux ¢puyxryamusx npu yposre —50 dBm crnenyer yBenuuusate
BpEMEHHYIO aneptypy “Aperture Time (ms)” 1 KoaM4YeCTBO YCpeaHeHH Ha npubope U BaTT™METpE
IPOXOMAIIEH MOIHOCTH, IIPH 9TOM BBDKHAATH OOJIbIIIEE BpEMS JUISl 3aBEPIIEHHUS IIMKIIA H3MEPEHHUSI,

7.3.3.6 OTKJIIOYHUTE BBIXOJ F€HEpaTOpa CHIHAJIOB.
BeikimounTs 000pyaoBaHue, 0CTaHOBUTE paboTy KoMIbioTepa (KOHTpoILIepa), pasobparhb
COCIMHCHUS.

Tabmuna 7.3.3 — [lorpemnocts H3MEpeHNst MOIHOCTH

Yeranosaennnrii H . H3mepenusbrii "
HAKHHI npeaent Bepxunii npeaea
Yacrora N BETEMETRY JonmycKaeMbIxX npHbopo aonycKaemMbIx
YpoBeHb 3navenuii, dBm YPOBEHD suavenuit, dBm
MoumnocTH, dBm MOIEHOCTH, dBm
I 2 3 4 5
0 -0.30 +0.30
20 —20.30 -19.70
10 MHz —35 ~35.30 —34.70
-50 -50.30 -49.70
100 MHz -20 -20.30 -19.70
500 MHz =20 -20.30 -19.70
0 -0.30 +0.30
-20 —20.30 -19.70
Gz 35 35.30 33470
-50 -50.30 =49.70
2 GHz -20 -20.30 -19.70
3 GHz -20 -20.30 —19.70
4 GHz =20 -20.30 -19.70
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Oxonuanue Tabnuue! 7.3.3

1 3 3 4 5
0 ~0.30 +0.30
20 220.30 ~19.70
S 0He A3 235.30 ~34.70
50 -50.30 ~49.70
6 GHz =20 ~20.30 ~19.70
7 GHz 220 22030 ~19.70
0 ~0.30 +0.30
20 22030 ~19.70
§ GHz 35 35.30 ~34.70
50 250.30 ~49.70

cieayromue 3Ha4eHust Toabko it NI USB-5684

9 GHz 220 22030 ~19.70
10 GHz 20 22030 ~19.70
11 GHz 20 220.30 ~19.70
0 ~0.30 +0.30
220 —20.30 ~19.70
12 Gz 35 23530 ~34.70
=50 ~50.30 ~49.70
13 GHz 20 220.30 ~19.70
14 GHz 20 ~20.30 219.70
0 ~0.30 +0.30
20 22030 ~19.70
LGl 35 235.30 23470
=50 250.30 —49.70
16 GHz 20 ~20.30 ~19.70
17 GHz 20 220.30 219.70
0 —0.30 +0.30
20 220.30 ~19.70
feseine 35 3530 734.70
~50 ~50.30 ~49.70

8 O©®OPMJIEHHME PE3YJIbTATOB IIOBEPKU

8.1 IIporoxos nosepku

[lo 3aBepuienyy moBepku ohopMIIsETCS TPOTOKON OBEPKHU B IPOU3BOJIBHOI (opme. B nporokone
pasperaeTcs IPUBECTH Ka4eCTBEHHBIE Pe3yNIbTaThl H3MEPEHUH O COOTBETCTBHH JOMYCKAEMbIM 3HAUCHUSAM
Oe3 yKaszanus M3MEPEHHBIX YHCIIOBBIX 3HAYCHHH BEJIMYKH.

JlonyckaeTcst IPUBECTH PE3y/IbTATHI IOBEPKH Ha 0OPATHOM CTOPOHE CBHIETENLCTBA O HOBEPKE.

8.2 CBuaeTesIbCTBO 0 NOBEPKE H 3HAK MOBEPKH
[Ipy M0JI0XKUTENBHBIX Pe3yIbTaTaxX MOBEPKU BHIIAETCS CBHUAETENBCTBO O MOBEPKE M HAHOCHUTCS 3HAK
II0BepKH B COOTBETCTBHH ¢ [Ipukasom Munnpomropra Poccun Ne 1815 ot 02.07.2015 1.

8.3 U3Bemenne 0 HENMPHIOAHOCTH

Ilpx OTpHMUIATENBHLIX pe3yJIbTaTaX IOBEPKH, BBUABICHHBIX NMpPH BHEIIHEM OCMOTpE, ONnpoBOBaHHH
HJIM BBIMOJIHEHHM OTEpallMi IOBEPKH, BBINAETCA H3BEIICHHE O HENPHTOJHOCTH B COOTBETCTBHH C
Ilpuxazom Munnpomropra Poccuu Ne 1815 ot 02.07.2015 r.
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