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OINMUCAHHE TUIIA CPEJICTBA U3MEPEHUH

HMsmeputenun RLC E4990A

Haznaywenne cpencrsa usmepenuii
Msmepurenn RLC E4990A (nasee - H3MEPHTEIIH) TIPpe/IHA3HAYEHbI JUIsl M3MEPEHHS T0JHOTO
ICKTPUUECKOrO CONPOTHBIICHHS (MMTIe aHCa).

Onucanne cpeacrsa nsmepennii

Koncrpykrusno usmeputens npescrasnser coboit MOHOO/IOK, Ha JTHIEBOIi HaHETH KOTOPOro
PacnooKeHb! TUCILUIEH, PYHKIIMOHATBHbIE KIABHIIH 1 H3MEPUTENBHBIC pazbéMbl. DYHKIMOHAIBHEIE
KJIaBHIUIA CIIYIKAT JUlsl BEIOOPA NPeJIeioB H3MePeHHs U ClelHATbHBIX (ynxumii npu usmepeHnsx.

Msmepurenn o6opynosans ClannaptHbiMH HHTep(eiicamu GPIB, LAN u USB.

Hpunnmn usmepenns wamepureneit ocosan na (hOPMHPOBAHMK TECTOBOIO CHrHANA H €ro
aHAJIA3C TOC/IE NPOXOMICHNS Yepe3 00BEeKT H3MEepeHus, ¢ IOCICAYIOIIAM BBIYMCICHHEM MMIIEIanca
M Cr0 COCTARIISIOUINX HA OCHOBAHMH BHOCHMBIX M3MEHEHHMH B TECTOBBIH CHIHAT 00BeKTOM H3Mepe-
nust. Msmepurenn ¢ onumeit 001 o6ecneyppator PACLIMPEHHBIH IHANAa30H YPORHEH TECTOBBIX CHI'HA-
JI0B H BO3MOMHOCTB H3MEPEHHH cO cMenieHueM 10 + 40 B,

DYHKIUHOHALHBIE BO3MOKHOCTH H3MEPHTEIICH OIPE/IE/AIOTCS COCTAROM OIIMH M aKcec-
CYapOB. BXOASIIMX B KOMIUIEKT H3MepuTesiei. Coctas onuuii npuBesieH B Tabiuie 1.

Tabmuna 1
Ob6o3navenue [ Hasnauenwue onmmuu
E4990A Onucanue Ha pycckom
E4990A-120 RLC meTp ¢ ananasonom uacror ot 20 'y 10 120 MI'n
E4990A- 050 RLC metp ¢ muanasonom yactor ot 20 T'ry 1o 50 M 11
E4990A- 030 RLC metp ¢ mmanasonom yactor or 20 Tt 1o 30 MI 11
| E4990A-020 RLC metp ¢ juranasonom wacror or 20 'y 10 20 MI'n
E4990A- 010 RLC metp ¢ manasonom uacror or 20 't 1o 10 MT 11
E4990A-1E3 BricokocTabuiibHblil onopHBIii reHeparop
E4990A-001 YIy4diieHHas CKOpocTh H3MepeHHsI

E4990AU-1ES
E4990AU-020
E4990AU-030
| E4990AU-050

Bricokoctabuababii OINOPHBIH reHeparop

Moteprnzans yactornoro guanasona ¢ 10 M 11 710 20 MI'ng
Mojeprusanus yacTotHOro Manazona ¢ 10 M 1 10 30 MI'g
Moseprusanus yactotHoro amanasona ¢ 10 MIC 11 10 50 MI'ng

E4990AU-120

Mo lepHH3aIHs YaCTOTHOTO AHanazona ¢ 10 MI' mo 120 MI'n

E4990AU-031

Monepuusauus sactoTHOro MManazoHa ¢ 20 MI'n 1o 30 MI'ig

E4990AU-051

Moeprusanms yactoTHOroO AManazona ¢ 20 MI'n 10 50 MI'n

E4990AU-121

Mopeprnzanus yactoTHOrO MManazona ¢ 20 MTI'nt mo 120 MI'ng

E4990AU-052

Moepamsanis yactoTHoro muanasona ¢ 30 MI'nt 1o 50 MI'ng

E4990AU-122

| B4990AU-123

Mosiepnusanms yactotroro ananasona ¢ 30 MID i 1o 120 MI'g

Mozephu3auus gacToTHOro Manasona ¢ 50 MI' o 120 MI'g

| E4990AU-001

YIIyqmieHHas CKOPOCTh H3MEPEHHUST

Buewnmnit Bua usmepurereii TIPUBE/ICH Ha pUcyHKe |.

lpu opopmiernnu BHetHEr0 B TA H3MEpHTe

«Agilent Technologiesy wim «Keysight Technologiesy.

JIEH MOTYT HCIIOJIB30BAThCS JIOTOTHIIBI KOMIIaHHH
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Pucynox 2 - Mecro nnomMGuposanmus ot HECaHKIMOHUPOBAHHOI'O JOCTYIIA

Ilporpammuoe oGecnevenne

IIporpammuoe o6ecnieyenne (ITIO) npennasnayeno ang ynpasinenus paboToi H3MepHTeeH.
Metponornuecku 3naunmas yacts 110 u HU3MEPCHHBIC JaHHBIE HE TPeOYIOT CIENHATbHBIX

CPEAICTB 3aIUMTHI OT IPeTHAMEPEHHBIX H HENPeIHAMEPEHHEIX H3MEHCHHIA.

Unentudukannonnsie nannsie (mpusnaxm) ITO npuseneHs: & Tabmume 2.
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Tabmuua 2 i
Wnentudukanuonnsle nannsie (IpH3HAKH) 3HaueHue
I/I,zleHFﬁ;pinEunom-{oe HauMeHoBauue [10 E4990A Application Software Revision
HOMCp_BEpCHH (HmenTHOUKATHOHHBIH tHomep) 11O He MeHee A.02.00

[udporoii HiacHrupukarop [10 (KOHTpOJIbHAs

CYMMa HCITOJIHIEMOrQ KO/1a

AJITOPHTM BBIYUCIICHHS wientudukaropa [10

s e
Sammra 10 ot HETIPEIHAMCPEHHBIX U [IPeIHAMEPEHHBIX H3MEHCHMI COOTBETCTBYET YPOBHIO
«BBICOKHI 110 P50.2.077-2014.

Merposornyeckne u Texunyeckue XaPaKTePHCTHKH

OcHOBHBIE MeTpoJIOTHYECKHE 1 TEXHHYCCKHE XapaKTepUCTHKH H3MepHTeeil E4990A IIPHBE-
AeHBI B Tabnuue 3. Yeaosus IKCILTyaTalnu M3MepHTeNnell IpuBeaenHs! B Tabuie 4.
Tabnuma 3

HEH/IMEHOBB.HHE XapakTCPUCTHKH I 3HayeHHe XapakTepHCTHKH —’

. XapaKTepHCTHKH HCTOYHHKA CHI'HaJIa
HP!&HaBOH VCTaHOBKH 4YacTOTHRI H3MEPHUTEIBHOI'O CUrHAa-

na
- omuums 120 o1 20 I'm 10 120 MI'1y
- omuus 050 o1 20 ' mo 50 MI'g
- omums 030) o1 20 'y 1o 30 MI'
- onmus 020 ot 20 I'n 10 20 MTI'ip
- onmug 010 o1 20 I'y o 10 MI'n
Paspemaiomas crioco6HocTh VCTaHOBKH 4acTOThL, MI 1 1

[penensr nomyckaemoi INOTPENTHOCTH YCTAHOBKH Yac-
TOThI H3MEPHTEIILHOTO CHIHAJIA.

- CTaH/IaPTHOEC HUCIIOJIHEHHE + (710 F+ 1 M 1)

- ¢ onmmeit 1ES +(110° F+ 1 M)
rae F- wactora ycramasamesaemoro
CHI'HaTa

Jluanason ycranoskn CPeIHEKBAIPATHYECKOTO 3HAYe-
HUSA HAIPSOKCHUST TEPEMEHHOTO TOKA H3MEPUTEILHOIO
curnasna, B ot 0,005 10 1
Paspemaromas criocobroCTS YCTAHOBKH HAaIIPsKSHHS,
MB - 1
[penensr jonyckaemoi MOrPEIIHOCTH YCTAHOBKH Ha-
IPSKEHUSA U3MEPHUTEIBHOTO CHIHANA |

“IIPH H3MEPCHHH Y YeTBIPEXBBIBOLHOTO HopTa F4990A

UM 7-MM BEIXOJIE aganTepa 42942 A £ [(10+ 0,05+F[MI'11])% + IMB]
“IIpH - MSMEPCHMH Ha BhIXOJe azanTepa 42941A.
16048G/H £ [(15+ 0,1<F[MI'u])% + IMB]
rae F- vacrora ycranaenmsaemoro
CHTHama

= XapaKTBpHCTHKH OPUMEHSTIOTCS B PE¥KHUME MOJIKJIFOYCHUS Ha KaKJ10M BBIXOJIHOM HOpTy Ha-
TPY3KH 110 Ty x010¢T0i X011 (XX). TecToBslii curuani JIOJKEH OBITH HE MeHee 0,5 B, ecmu us3-
MEPIEMOE COIIPOTHBIEHHE MeHee 50 Om. _

o N — =
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L Haumenosanue XapakTepPUCTHKH 3HaueHHe XapaKTepHCTHKH
Jlnamason ycranoeku Cpe/IHeKBaIpaTHYECKOrO 3Haue-

HUsL CHIIBI TICPEMEHHOTO TOKA H3MEPHTENBHOTO CHTHA-

Ja, MA o1 0,2 o 20
Paspemaromas croco6rocts YCTAHOBKM CHIIBI TOKA,

MEA LN 20

Hunana3zon ycranosku HaIPSKCHUS ITOCTOSHHOTO TOKA

cMmeneHus, B + 40 (mpu Toke ot 0 10 + 20 MA)
Paspemaiomas crioconocrs VCTaHOBKH HalpsKeHHs

cMerenus, MB w 1

lpenener nonyckaemoi HOTPCIIHOCTH YCTAHOBKH CMe-

THCHUA HATPSKEHHS TOCTOSIHHOIO TOKA ( IpU TemIiepa-

TYpe OKkpysKatomiel cpenst ot 18 °C 10 28 °C) + [0,1% + (5 + 30 x 'Imon|[MA])/200]

[MB]
rae Imon — Tok CMEIEeHHS,

CUHTBIBAEMOE 3HAYEHHE

JlManazon ycTaHOBKH CHJIBI OCTOSHHOIO TOKA cMelie-
HUS, MA + 100 (npu Hanpskerun + 25 B)
+ 20 (upn Hanpsxerny + 40 B)

Pazpema}omasl CIIOCOOHOCTE YCTAHOBKH CHIIbI TOKA

CMEIIEHUH, MKA 40
lpenenst nonyckaemoit NOrpeniHOCTH YCTAHOBKH T10-
CTOAHHOTO TOKA CMEIEHHs (IIPH TeMIepaType okpy-
XKaromeit cpeapt o1 18 °C 10 28 °C) + [2% + (0,2 + [Unmomn|[MB])/20] [mMA]
rine UMOH — HanpsikeHue eMernenus,

CYHTBIBAEMOE 3HAUCHUE

lpene:nr nonyckaemoit morpermmocti U3MEpEeHHs Ha-
NPSIKCHUS MOCTOSHHOTO TOKA CMELeHHsE (mIpu Temme-
patype okpysxatomreit cpesbt ot 18 °C 1o 28 °C) £[0,2% + (5 + Zd' x [IMoH|[MA])]
[MB
rae IMon — tox CMeEINeHus,
CUMTHIBAEMOE 3HAYCHHE

[Ipenenst nonyckaemoit TOrpEeIIHOCTH U3MEPEHHSE CHJIhI
HOCTOSAHHOTO TOKA CMelleHus (1pH TeMIlepaType ok-
py#xaromeh cpeast o1 18 °C 10 28 °C) +[1% + (0,5 + [Unmon|[MB])/10000]
[MA]
rae UMOH — HAIPSsUKCHHUE CMelen s,
CUHTBIBAEMOE 3HAUYECHHE

~Zd= 0,3? 1;‘TblpeXBblBo,uHoro nopra E4990A

Zd = 2.0 na BrIxoze 3.5 MM nopta npooHuka 42941 A
7Zd = 0.5 na BbixozE 7 MM nopra ajantepa 42942 A
7d = 1.0 na xonnax HCTBIPEXBLIBOIHOM Mapbl 16048G ol | MeTp
| Zd= 1.5 #a xonnax HCTRIPEXBRIBOAHOM Nape! 16048G nuunoit 2 MeTpa
i MsMepsieMble BeimunHbI:
Z: OTHOE CONPOTHBIICHHE (MMITeTAHC)
Y nomnas nposommocts (avMuTaHC)
G: aKTHBHAS TPOBOUMOCTE
R: aktusHOE comporunienne
Rp: aktuBHOE conporuienne [IPH TIApaJITIeIbHON CXEMe 3aMeleH s
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Haumenopanue xapakrepucruku 3HaueHHe XapaKTePHCTHKH

Rs: akTuBHOE COMPOTHBICHNE IPH 110CIEI0BATEILHOMN CXOME 3aMeLIeHUs
Rde: conpotusncnue nocrosmmnoro toxa
C: éMKOCTE
Cp: anekTpuyeckas eMKOCTE IpH NIapasiesIbHOR CcXeMe 3aMelleHHs
Cs: onekTpHyecKas eMKOCTB TIPH MOC/IEA0BATETBHON CXEMe 3aMelleHUs
L: MHAYKTUBHOCTE
Lp: MHIYKTHBHOCTL NpH napaiebHOlM cxeMe 3aMeleH s
Ls: MHAYKTHBHOCTB TIPH 10CTIC/I0BATE/BHOMN CXEMe 3aMeleHHs
0: dazosiit yroa
X: peaKkTHBHOE CONPOTHBIICHHE
B: peaktusnas nposommmocts
D: raurenc yrina noreps
Q: 1006poTHOCTE
G: aKTHBHAS IPOBOIUMOCTD
[lorpemnocTn u3MepseMbIX BeIMUuH

1Z],Y| =E [%](3aBHCHT OT JIOTIOTHETE TBHBIX
[1apaMeTpOB M a/1alTepoB)

0 + E/100 [pan]

L,C, X, B:

npu Dx' < 0.1 + E [%]

npu Dx< 0,1 + Exv 1+ Dx[9]

R:

npu Dx < 0,1(Qx' > 10) E E
Rp=+Dx £ 0,01F [%]: Rs = :&:D_x[%];

pu 0.1<Dx<10(0,1<Qx <10) V1 Dx?
Rp=+Dx + 0,01EvT+ D7 [%];

npu Dx > 10 (Qx £0,1) 303

Rs=+" %" Dv  [%];

= E [%]

D

npu Dx < 0,1 +E/ 100

pu Dx< (0,1 = E x (1 + Dx)/100

Q (mpu Qx x Da' <1):

mpu Qx<10 (Dx>0.1) @ % 0,01 x 51+ Dx’
+1+ 001 xQxx E(l + Dx)

npu Qx>10 (Dx<10) @2 <001xE
+1+001 x0xx ¥

G:

npu Dx <0,1 + E / Dx [%)]

npu Dx< 0,1
+ E x [%0]

'~ rie Dx- M3MCpEHHAs BellM4nHa D(Tanrenc yria noreps)

Qx- usmepennas semmunna Q (106poTHOCTE)
| Da-norpentocts usmepsemoit sesuunnp: D

HAYYHOE
ObOPYAOBAHME
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Hanmenosanue xapakrepucruin f 3HaYCHHE XapaKTePHCTHKH

OTHOCHTeThHAS NOTPeNIHOCTH HMIIenaHca (E) npu u3Mepenny Ha YeThIpexBLIBOAHOM opry
(Ha YETBIPEXBBIBOAHOM [10PTY HJIH foprax anantepos 16048G/16048H)
(XapaKTepUCTHKH HOPMHUPYIOTCS B YACTOTHOM Ananasone He dosee 10 MI'n)

E=Ep’ + (Zs'/|Zx/+Yo' X|Zx]) x100 [%]

rae Ep’= Ep + Epgw + Eposc + Ep [%]
Yo'= Yor+ Kaw % Kyose( Yonc+Yo0) [Cu]
£s'= ZS[,+ KBW % KZosc X ZS [OM]

Ep [%]:
lipn ucnone3zosanun 16048G (1 m)
lpH ucnonb3osanun 16048H (2 wm)

0,02 + 0,02 x f{MTy]
0,02 + 0,03 x fiMI'w]

Epgw [%0]:

- BpeMs U3MepeHus 5
- Bpems H3mepenus 4
gactora domnee 50 k11
gactoTa Medee 50 k['11
- BpeMms u3mMepeHnus 3
gactora dosiee 50 kI g
qactoTa MeHee 50 k'
- BpeMsl H3MepeHus 2
yactora 6onee 50 kI'1g
gacroTa MeHee 50 k'
- BpeMs u3mepeHus |
gactora 6omnee 50 kg
qacroTa Menee 50 kg

0

0,03
0,06

0,1
0,2

0,2
0.4

0.4
0.8

Eposc [%0]

npu Ureneparopa cspimme 500 MB
npu Ureneparopa ot 200 10 500 MB
pu Ureneparopa ot 100 1o 200 MB
upn Ureneparopa ne 6otee 100 MB

0.018 x (1000 / U[mB] - 1) + fi]MT']
/100
0.018 x (500 / U[MB] - 1)
0,018 x (200 / U[mB] - 1)
(100 / U[MB] - 1) % (0,018 + Epgy)

Ep B wactoTHOM nHanazone [%]:

=01 20 10 100 I'y 0,5

- 01 100 10 800 'y 0.3

-or 80 't g0 1 Ml 0,075
-oT 1 o 15 MI' 0,1 x fIMI'n]
-0T 15 mo 120 MI'y 1.5
YQ[_I

1IpH Henonb3oBanun 16048G
IpH Ucnoib3oBanun 16048H

500n * fIMI'] [HCM]
1 Mk > fIMI'n] / 100 [MxCwm]

KBwZ

- BpeMs U3MEpeHus 5

- Bpems u3Mepenus 4

- BpeMsl 3MepeHus 3
yactora He Oosiee 1| M
gacrora Oosbuie | Mg
- BpeMst u3Mepenus 2
Yacrora He Oosiee 1 M1y
dacTora 6onbime 1 MI'g

1
1

3
4

4

HAYYHOE
ObOPYAOBAHME
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[ Hanmenosanue XapaKkTePUCTHKH 3HaueHue XapaKkTepHcTHKH —’
- BpeMst u3mepeHus 1
dacrora He 6omee 1 Mt 6
qacTora OoJbie 1 Mg 10
KYosc5
npu Ureneparopa cepime 500 MB 1000 / U[MB]
npu Ureneparopa ne 6osee 500 mB 500/ U[mB
Yonc:
P TOKe cMmenienust 1 MA 0 [Cwm]
pu Toke cMmemenus 10 MA 1 [MKCwm]
1pu ToKe cMeterus 100 mA 10 [MkCwm
Yo B yacToTHOM NHanazoHe:
-0t 20 10 100 I’y 10 [HCwMm]
-ot 100 no 800 I'yg 2.5 [Cwm]
o1 80 I'y to 1 MI'ng 5 [HCMm]
o1 1 o 15 MI'ig 50 [HCwM]

| -or 15 510 120 MI'g 500 [5Cwm]
Zs1 (IPH MCTIOJIB30BAHIH ananrepe 16048G unu
16048H) B yacToTHOM JMAMaz0HE:
-01 20 10 500 I'n 5 [MOwM]
- 01 500 'ty 1o 120 MI'y 2 [MOwm]
KZUSC:
1pi Ureneparopa cBeime 500 MB 2
upu Urenepatopa ot 200 10 500 mB 1
npu Ureneparopa ot 100 1o 200 MB 200/ U[mB]
upu Ureneparopa ue 6oxee 100 MB 100 / U[mB]
75 B 4aCTOTHOM JIHAIIa30He:
-0t 20 10 100 I'g 10 [MOwm]|
=01 100 T'y 10 120 MI'y 2,5 [MOm]

AYYHOE
BIBOPVIIOBAHHE
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HanmeHoBaHue XapaKTepUCTUKH [ 3HayeHHe XapaKTePUCTHKH
I'paduK OTHOCHTENBHOM TIOTPENTHOCTH H3MepEHHs UMIIEJaHCa ¥ YeTBIPEXBBIBOTHOTO MOPTa Ha
MepeaHeli maHeau (YpoBeHb CHTHAJA reseparopa 0,5 Beks, Bpems usmepenus 5 ¢)
(XapaKTepHCTHKH HOPMHpPYIOTCS B YaCTOTHOM AMaIazone He 6ojee 10 MTI'm)

e ¢ £

1oonA

s S R R s S T T A R
o — .J_ = j-f%_ | _1'__]
ol o <] 1.0%6 o B 4 4
f— — ] L
SN NS B R . T o
§ E" 0.13% t__,_”: i L o 1
S | 0.08% 2N - i ;
| i |
= - . |-+
H ! : |
= 1O0 ? | & ;

—
b
PR S —

10 o0 Lk 2 10k Lo0k

: ELY B 1ot EE 1008
Frequency [Hz)

OtTHOCHTENIbHAS IOTPEIIHOCT HMIIE/IAHCA [IPH H3MEPEHHH Ha 7 MM nopre ajganrepa 42942A u

E=Ep’ + (Zs'/|Zx[+Y0 X|Zx]) <100 [%]
rae Ep’= Epgw + Eposc + Ep [%]
Yo’'=Kpw * Kyose(YopctYo) [Cm]
Zs'= Kpw *x Kzose X Zs [OM]

Eppw [%]:

- BpeMs U3MEpeHus 5 0
- BpeMs H3MepeHus 4

yactoTta 6onee 50 k['11 0,03
yacToTa MeHee 50 kI 0,06
- BpeMs H3MepeHus 3

gactoTa Oonee 50 k[ ' 0,1
qactoTta MeHee 50 x[ 11 0,2
- BpeMs U3MEpeHHs 2

yacTtora 6oee 50 k' 0,2
yactora MeHee 50 kI1g 0,4
- BpeMsl H3MepeHus 1

gacToTa bostee 50 k"1 0,4
yacToTa MeHee 50 k[ 0,8
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Hanvenopanne xapaxrepnernn | 3uaucunme XapakTepucTuky |
Eposc [%0]
npu Urenepatopa ceeimre 500 mB fIMI'u] /100 x (U[MB]/500-1)
npu Ureneparopa ot 100 o 500 »B 0
upn Ureneparopa ue Gonee 100 mB __(100/U[MB]-1) x (0,05 + Epgw)
Ep B wactoTHoM juanazone [%]:

-or 20T o 15 MI'n 0.6
- 0T 15 10 120 MI'y 0,95
KBwi
- BpeMs u3mepenud 5 I
- BpeMst usmepenus 4 1
- BpeMst H3MepeHus 3 3
- BpeMsi u3mepenus 2 4
- BpeMs uiMepenns | 6
Kosie
1ipu UrcHeparopa we Menee 500 mB 1
npu Ureneparopa 0 500 mB 500/ U[mB]
Yonc:
[IPH TOKE cMeImneHus 1 MA 0 [Cu]
Ipu ToKe eMmernteHns 10 MA I [MKCwM]
| IpH TOKE cMerenus 100 mA 10 [MxCwm]
Yo B wacrotnom nuanazone:
=0T 20 10 100 I'y 100 [HCwm]
- o1 100 I't 10 200 'y 25 [uCwm]
=01 200 k't 1o 1 MI'n 50 [HCMm]
-0t I 1o 120 MI'yy S[MKCwm] x fIMI'i] /100 + 50 [HCwMm]| .
Kzose!
pu Ureneparopa cebime 500 vB 2 +IMTI'u) /100
npu Ureneparopa ot 200 10 500 MB I
1ipu Ureneparopa ot 100 10 200 B 200/ U[mB]
npu Ureneparopa 1o 100 mB 100 / U[mB]
Zs B YaCTOTHOM Jianasoue:
-0t 20 o 100 I'y 20 [MOm]
- 01 100 I'it 30 120 MI'g S [MOM] + 50 [MOwm] x fIMI'u] /IDOJ

YYHOE
gé‘OPYﬂOBAHHE
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I'paduk oTHOCHTENBHOI MOTpemHOCT] H3MepeHHs MMITeNaHCa IIPH H3MepeHuH Ha 'y 7-

MUTAMETPOBOrO opTa mpubdopa 42942A, npucoenHeHHOTO K IpuGopy E4990A (ypoBeHb
carxana reneparopa 0,5 Beks, Bpems usmepenus — 5 ¢)
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Om
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10 100 ol ik g : 10k > 100k e iM g, icha s 100

Frequency [Hz]

OTHOCHTETbHAS OIPELIHOCTE MMIIEAHEa Ha 3,5 MM mopTe aganrtepa 42941A
E =Ep’ + (Zs’/|Zx[+Y 0’ x|Zx|) X100 [%]
rae Ep’= Eppw + Eposc + Ep [%]
Yo’=Kpw % Kyose(YopctYo) [CMm]
Zs’= KBW % Kzose X Zs [OM]




Haumenopanue XAPAKTEePHCTHKH

Eppw [%0]:
- BpeMst n3mepenus 5
- BpeMs H3MepeHus 4
dJactora dojiee 50 k'np
Hqactora menee 50 kl 1
- BpeMs u3MepeHus 3
qactora donee 50 kg
qactora MmeHee 50 kI
- BpeMs H3IMEepeHHs 2
dacrora bosee 50 k'
dacrora menee 50 k'
- Bpems n3mepenns |
dactora donee 50 k1
vactora meHee 50 k[
Eposc [%0]
npu Ureneparopa casime 500 mB
1pu Ureneparopa ot 100 10 500 MB

tipu Urenepatopa ne Gonee 100 mMB
Ep B yactorHOM mHanazone [Y]:
-o1 20’ mo 15 MI'n

-0t 15 j10 120 MI'y
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3HayeHue XapaKTepHCTHKHN

0

0,03
0.06

0.1
0,2

0,2
0.4

0.4
0.8

fIMI't] /100 x (U[MB]/500-1)
0

(100 /U[MB] - 1) x (0,05 + Epgw)

0.8
1,5

ng:

- BpeMs U3MepeHus 5

- BpeMs u3Mmepenus 4

- BpeMsi u3mepeHus 3

= BPEMSI H3MepeHus 2
- BpeMms usMepenus |

o L I -

KYOSU:
npu Ureneparopa ne menee 500 mB

upu Ureneparopa 10 500 MB
Yonc:

IIPH TOKE cMeleHus | MA
pu ToKe cMemtenns 10 MA
IIpH TOKe cMenenus 100 mA

|

500 / U[mB] —

0 [Cwm]
1 [MKCwm]
10 [MKCMm]

Yo B yacrotHOM nHanazone:
[-0120 10 100 '
=01 100 I'tg 10 200 &'y
=01 200 k' 10 1 MI'y
-0t 1 10 120 MI'g
Kzsic:
npu Ureneparopa ceimre 500 MB
npu Ureneparopa ot 200 10 500 mB
nipu Urenepatopa ot 100 10 200 mB
1pu Ureneparopa z0 100 MB
Z5 B 94aCTOTHOM JHanazo”e:
=01 20 o 100 I'y
- 01 100 I'n 10 120 MTI'n

100 [HCwMm]

25 [HCwM]

50 [HCwm]
20[MxCwm] x fIMI'1] /100

2+ fIMI'u] /100
1
200/ U[mB]
100 / U[MB]

20 [MOMm]
J [MOM] + 100 [MOm] = fIMI'u] /100 |

HAYYHOE

ObOPYAOBAHME
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I'padux norpemtsoctu u3smeperns ummenanca ¥ 3,5-MHJUTHMETPOBOTO MOPTA UMIIETAHCHOTO

npoOHuKa 42941 A, IpHCOSIMHEHHOTO K npubopy E4990A (ypoBeHs curnaia resepatopa 0,5
Bcks, BpeMs usmepenns — 5 c)
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Tabanua 4 — Venosus OKCILTyaTallii ¥ TEXHUYCCKME XapPaKTEPUCTHKH H3MepHUTeei

Hanmenosanne xapaxrepucrukn 3HaueHNE XaPaKTePHCTHKH
Paboune ycnosus sxennyatanun:
TEMIIEpaTypa OKpy Katouei cpenpt, °C 23%35
OTHOCHTCITLHAS BIAKHOCTD BO3/yXa, % ot 20 o 80
armoc(epHoe nasienue, klla ot 96 no 104
["abaputHble pasmeps (amaax BBICOTAxIIMPUHA), MM, He 432 x 222 x 289
Dosee
Macca, kr, He Gojee 14
Harpssxenne nuranus, B 90-264
Yacrora I'p 47-63
Horpebisiemas mormmocTs, B-A. ne 6omee 300

3nak yrsepskienns tuna

HAHOCHTCS THIIOTPA)CKUM CITOCOBOM HA THTYJILHBIH JTHCT PYKOBOJICTBA 110 3KCIIyaTallid M Ha KOp-
myca OJI0KOB reHepaTopa B BHJIE HAK/ICHKHL

Kommrekrnoers cpeacrsa msmepennii
Komrmuiexkt nocrapku H3MEpHUTENICH mpuBe/ieH B Tabue 5.

Tabmnua 5
Haumenosanue Koanuectso | Ilpumeuanne
Msmepurens RLC E4990A | .
PyKkoBoacTBO 10 9KCIITYaTan 1 .
MeTonKa nosepku 1 mr.
E4990A-1CM/5063-9216 HaGop amst MonTaxa B CTOHKY I xKomruI 110 3aKa3y
E4990A-1CN/5063-9229/E4990-20001 Pyuku Ha nepenneii manenn| 1 ko 0 3aKasy
E4990A-1CP/5188-4430/E4990-20001 Habop ns monTaxa B
. , 5 1 KoM, T0 3aKazy
CTOMKY M PYYKH Ha Nepejinel maneu
E4990A-810 Kiasnarypa 1 . 10 3aKa3y
E4990A-820 Munus I mT. 110 3aKasy
42090A Mepa xonoctoro xona (XX) 4-x npoBoHas s KaIuOpoB-
| mr.
ki RLC-metpos
42091A Mepa KopoTKOTo 3aMbIKaHHs (K3) 4-x npoBoanas st ka-
8 1 mr.
iOposxn RLC-meTpos
16034E Ycrpoiicrro s HU3MEPEHHS YU — KOMIIOHEHTOR 1 mr. 110 3aKa3y
16034G VYerpoiicTso juis H3MEPCHUS YHII — KOMIIOHEHTOR | . 110 3aKasy
16034H Yerpoiicrro s HU3MEPEHHSA YHUIT — KOMIIOHEHTOB 1 . 110 3aKa3y
16044A YcTpoifeTBO [UIs M3MEpEeHHS YHIT — KOMIIOHCHTOR 1 . 10 3aKa3y
16047A Tecrosoe npucrocotienne 1 mT. 110 3aKazy
16047D Tectosoe nmpucrniocobienue 1 mr. 110 3aKa3y
16047E Tecrosoe npucriocobiienme 1 mr. 110 3aKazy
16048 A lymsl 1 KomIIeKT 0 3aKasy
16048D Hlymer 1 xomrIeKT 10 3aKa3y
16048E Ilyner | KomMIIeKT | 10 3akazy
16048H YerbpexnpoBo iHblil Kabes 1RO 2 o 1 . 110 3aKa3zy
16334A TTnnuer . 1 . 110 3aKa3y
16089A 3axumbl Kenbeuna | KoMIITTEKT 110_3aKazy,
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Haumenosanne Komnyectro | Ipumeyanne
160898 3axumbl Keinpuna | KOMIIeKT | 1o 3akasy
16089C Bamumb juis MHUKPOCXEM 1 KomrekT 10 3aKazy
16089D 3amunmbr Trna "Kpokoun” | KoMITIeKT 110 3aKasy
16089E 3axumnr Kensina 1 Kommext 10 3aKa3y

16092A Yerpoiicrso s H3MCPCHUS JIBYXBBIBOJIHAIX KOMIIOHEHTOR
U YHIT — KOMIIOHEHTOR,

16190 AHabop st kamuGposku LC R-metpos (mepr XX, Harpyska
50 Q. Bosaymnas munus ¢ XX u BO3JyIHas aunus ¢ K3)

I kommiekT 10 3aKasy

1 koMmekT 110 3aKa3y

16192A Verpoiictro juis H3MEPCHHS YHIT - KOMIIOHEHTOR 1 wir. 0 3aKasy
16194A VerpoifcTBO /U1t H3Meperns wHTT - KOMIOHOHTOR 1 T, 110 3aKa3y
16196A Verpoiictso s H3MEPEHHMS YHII - KOMIIOHEHTOB 1 T, 10 3aKa3y
161968 Verpoitetso i H3MEPEHHS YHIT - KOMIIOHEHTOR 1 wr, 0 3aKazy
16196C Verpoiierro s H3MEPEHUS IHII - KOMITOHEHTOR 1 mr. 110 3aKazy
16196D Ycrpoiictso s HU3MEPEHUS YHIT - KOMIIOHEHTOR 1 mir. 0 3aKasy
16197A Verpoiictso s H3MCPEHHS YHII - KOMIOHEHTOR 1 T, 110 3aKa3y
16197A Opr. 001 Yerpoiicrso s M3MEPEHUS YHII - KOMITOHCHTOB 1 . 10 3aKas3y
16065A  Ilpucnocobrienne s moxaun BHEIIHETO HaIpsKEHHUs

I . 110 3aKa3y
CMEIICHUs
16451B Tecrosoe npucnoco6ienue s H3MCPEHHUS JIMDICKTPHKOB 1 . 110 3dKa3y
16452A Tecrosoe npucrocodenne JU1 N3MEPEeHHsl KU IKOCTel 1 . 110 3aKa3y
16454A Yerpoiterso ms H3MEPCHHS MarHMTHOM MPOHMIIAEMOCTH

1 . 110 3aKazy
MaTepHanon

16048G LI_[}/H;TL};{?‘BCTHIJOBHHHH [PpH TeMIIepaTypax B AuanazoHe

1 KoMmrIeKT 10 3aKa3
0T MuHyc 20 s0 nrroc 150 °C Y

42090A Axceccyap 11s kanmnGposku 1 1mT. 110 3aKaszy
42091 A Akceccyap s KaJIHOpoBKH 1 . 10 3aKasy
16380A Habop emkocreii juis KaJIuOpoBKH 1 KoMIuTEeKT 10 3aKasy
16380C HaGop emxocreit mst KaJIMOPOBKH | KomIiekT 110 3aKa3y
42030A Habop conporusiennii s KaIuOpPOBKH 1 komriexT 110 3aKasy
16065C A,qameﬁﬂg HOAa491 BHCUTHETO HANIPSKEHUST CMelleH s 1 . 0 3aKasy
[42941A H‘E@KIK Ut HU3MCPEHHS MMIIE/[aHCa | mit. 110 3aKa3y
16452-61601 [yner juis 16452A 1 komrekT TI0 3aKa3zy
E4990-61001 Pesuctop nomunanom 100 Om 1 T, 10 3aKasy
04294-61002 Jlanrep 1 . 10 3aKazy |
IHosepka

OCYUIECTBIIACTCS O JOKYMEHTY 651-15-09 «MucTpykuus. Msmepurenn RLC E4990A. Meromka

MTOBCPKIY, YTBEPA/ICHHOMY MEPBBIM 3aMECTHTEIEM TCHCPaIbHOTO JIupekTopa — 3aMecTuTe s Mo Ha-
yunoii pabore OI'VIT «BHUHDTPU» ceHTsiope 2015 r.
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OcHoBHbIe cpecTBa ITOBEPKH:

- “ACTOTOMED JIIEKTPOHHO-CUETHBIH 53150A. per. Ne 26949-10, auanaszon H3MEPEHUs 4Jac-
ToT OT 10 I'1t 10 20 I'T'1t, [IPEJIeTIBT I0TIyCKaeMO HorperHocTH + 1-10'8;

- MyJILTHMETp 3458 A(Per. Ne 25900-03): nuanason M3MEPEHHH HANpPMKeHHs MepeMEeHHOr0
Toka ot 10 MB 10 1000 B, smanason wactor ot | 't o 10 MI'w, npenens J0TTyCKaeMOM IorpemiHo-
CTH H3MEpeHHH HanpsxeHus +0.03%.

- MEPBI CONPOTHBIEHHs E1-35 (Per.Ne8175-81) nomunanbubie 3HAYCHHUS CONPOTHBICHMH,
Om: 1, 10, 100, 10°, 10*, Tanrenc yria $ha3oBoro ciBura Ha uactore | MI't: £2:107, ocnosras 1o-
TPELTHOCTE ICHCTBUTEILHBIX 3HAYCHM]] conporusiieHus +0,1 %

- MEPLL CONIPOTHBIICHHS IIEPEMEHHOTO Toka MC (] (I'ocpeectp.Ne 51137-12), HOMHHAILHBIE
3HadeHus conporusienus 0,1 Om, nuanazon pabouux gactor or 0 go 10 k" 0, IIpeae/bl 10IycKae-
MOH OCHOBHOI HHorpermHocTH + (0,03 -0,1) %

- MEPLI €MKOCTH 00pasiossie P597 (T ocpeectp Ne 2684-70), nuanazon paboYux yacToT oT
40 ' 1o 100 k", amanason YICKTPHYECKOH eMKoCTH 0T | nd 10 1 mid. IpejiesIel JOMmycKaeMoii
forperHocTy arrecratmu ot 0,02 10 0.12 %

- Habop Mep eMKoCTH 06pasoBbX 3-ro paspsina E1-3 (T'ocpeectp N 8174-88). rmanazon
padoumx yacror or 100 kKl o 30 MINi. amanazon eMKOCTH oT 100 n® xo 1000 nd, Mpenensl no-
TyCKaeMOM MOrPENIHOCTH aTTeCTAIMH + (0,02 -0,2) %.

Creaennsi o Metomkax (MeToax) H3MepeHHii
HMsmepurenn RLC E4990A . PykoBojcTo 1o IKCILTYaTalHu,

HOpMﬁTHBHb[B H TeXHHYeCKHe HJORYMEHTBI, YCTanapauBawmue Tpeﬁonamm K H3IMEepHTeIsM
RLC E4990A
TE:XHH‘IGCKEUI JOKYMEHTAILLUA (IJI/IpMB]-H3l"OTOBHTeJIH.

Hsrorosurens
Komnamns «Keysight Technologies Microwave Products (M) Sdn.Bhd.», Maaiizusg
Bayan Lepas Free Industrial Zone. 1 1900, Bayan Lepas, Penang, Malaysia
hhtp://www keysight.com

3asiBHTE L
Ob1iecTBO ¢ OrpaEnyYenHoi OTBETCTBEHHOCTRIO «KeitcaiiT TekHomo KM
FOpummueckuit anpec: 113054, r. Mockga, Koemonamunckas Hab., 52, c1p. 3
Houronkrit anpec: 113054, r. Mocksa, Koemomgamunckas Ha0., 52, ctp. 3
Tenedon: (495) 797-39-00; daxc: (495) 797-39-00
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Henpbirareasubie mentpo

®ejiepaibHoe  rocyaapeTBEHHOE yHuTaproe — npeanpustue  «Bceepoccwiickuit  mayumo-
HCCJIC/I0BATC/ILCKUH HHCTHTYT (DH3HKO-TEXHUYECKUX H PaJIHOTEXHUYECKUX U3MEPEHUIT»

(PTVIT «BHUUDTPW»).

Opuamuecknit anpec: 141570, Mockosekas 001., ConHeuHoropekuii p-H, pabounii mocenok
Mennenceso, npomsona BHUUGTPH. Kopmyce 11.

[Tourossiit anpec: 141570, MockoBckasi 061acTs. Commeunoropekwuii p-H, /o Meneneeso.

Tenedon/paxe: (495) 526-63-00.

E-mail: office@vniiftri.ru

Arrectar akkpezutamun OIVIT «BHUUOTPH» o IIPOBE/ICHUIO UCITBITAaHUH CPEJICTB H3Mepe-
HUH B 1essix yreepsiaenns tama Ne 30002-13 ot 07.10.2013 r.

Desrepasibioe roCYIAPCTBEHHOE OrojukeTHO® yupexaenue " naBHbIi Hay4HBIH MeTpoJIOruye-
Ckui neHTp" Munucrepersa 060pons Poccuiickoii Denepanun

(@I'BY "I'HMILL" Muno6opossI Poccun).

HOpuanyecknii anpec: 141006, Mockosekast o6iL.. 1. Mortuimm, ymuna Komaposa, 13.

Hourosslit aapec: 141006, Mockogckas 001, r. MeITHIM, yiiHIE Komapoga, 13.

Tenedon/pakc: (495) 583-99-33.

ArrecraTr akkpeautamun GOI'BY « HMIT Muno6opons! Poccuuy 1o IIPOBEIACHUIO UCTIBITAHHIH
CPEACTB U3MCPCHUH B ersIX yTBepskienus tuma Ne RA.RU.311314 or 3] 08.2015 .

3amecTurenn

Pyxosourens deepansioro 7
areHTCTBA MO TEXHHYECKOMY

PETYJIMPOBAHAIO H METPOIOTHH

20 L tﬁ/{f"&!{ C.C.Tony6es
Mi (b, A 2015




