®ELEPAJIbBHOE ATEHTCTBO
MO TEXHUYECKOMY PETYITUPOBAHMUIO M METPOIOIr UM

CBUAETEJIBCTBO

06 yTBEpXAeHWMU TUna cpeacTB U3IMepeHW

MY.C.35.002.A Ne 56235/1

Cpok peucteus no 23 uwons 2019 .

HAMMEHOBAHHWE THUIIA CPEJICTB U3MEPEHUI
MpeobpasoBaTenu usmeputenbHbie TepMUCTOpPHLIe 478A, 84788

H3T'OTOBUTEJIb

Komnanus "Keysight Technologies Microwave Products (M) Sdn. Bhd",
Manaizus

PETMCTPALIMOHHBIM Ne 57974-14

JIOKYMEHT HA IIOBEPKY
M 57974-14

HMHTEPBAJI MEX]TY [IOBEPKAMH 1 rog

CBHICTENBCTBO 06 YTBEPAICHHH THIIA IiepeodopmiieHo mpukasoMm DeeparbHOro

archIcTBa 10 TeXHHICCKOMY PEryJMpOBAaHHIO H METpoIoruu or 29 sHBapsa 2015 r.
Ne 81

Onucanpe TtHoA CpCaCTB I/ISMCPCHHi"I SABISCTCS  00s13aTe/IbHBIM IIPHIOKECHHUEM
K HacTosleMy CBHICTCI/IBCTBY.

3amecrurens Pykosomurens
DenepanbHOro areHTCTRA

Cepua CH




Ipunoxenne x cBruzerenscTBy No 56235/1 JIuet Ne 1
00 yTBEpX/ICHHH TUIIA CPECTR H3MEpEeHHit Bcero nucros 6

OITMCAHUE TUIIA CPEJICTBA U3MEPEHMIA
IIpeoGpa3soBatenu u3sMepuTebHbIE TepMUCTOpHEIe 478A, 8478B

Hasnavenue cpeacrsa usmepennii

IlpeoGpasoBarenu m3MepuTeIbHbIE TepMHCTOpPHBIe 478A, 8478B (manee — npeoGpazoparenu
H3MEPHTEIbHbIC) TIPe/IHA3HAYCHB! 171 H3MEpeHHIA cpeaneit Momnocty BY u CBY koneGanmii B
KOAKCHATBHBIX TPAKTAX COBMECTHO ¢ OJIOKAMH H3MEPHTEIbHEIME BaTTMETPa TEPMUCTOPHOTO.

Onucanue cpeacrea namepenuii

Hpunmmn peficteus npeobpasosarens H3MCPHTEIBHOIO OCHOBAH H3MEHEHUH CONPOTHRIICHUS
paboyero TepMHCTOpa, YCTAHOBIEHHOTO B npeodpasoBatenie B KadecTBe mormomamomeii CBY
MOIIHOCT HArpy3KW, TNPH BO3AEHCTBHM MOIIHOCTH SeKTPOMATHHTHBIX KojeGanmii. B Koplryce
1peodpa3oBaTens Takke YCTAHOBJIEH ONOPHBIH TEPMHCTOP, MPEIHA3HAYEHHBIH 118 KOMIEHCALMH
BIIMAHUA TEMIIEPATyphl peoOpa3oBaTess Ha Pe3yIbTaThl H3MEPeHHH M 3KpaHupoBaHHEI or CBY
curHana. [Ipu paGote coBMecTHO ¢ G0KOM H3MEPHTEIBHEIM TEPMHCTOPHI MOJK/IIOYAIOTCS B [UICYH
CaMOOATAHCHPYIONIEXCS  PE3HCTHBHBIX  MOCTOB, HallPSUKEHHE ¢ KOTOPBIX  MOJBEpraercs
JANbHEHIIEMY aHAIOro-UM(POBOM NpeoGpasoBaHuMIo, HpoBo# 06paboTKe U H3MEPEHHIO B GlIOKe
H3MEPHUTETIEHOM BATTMETpPa TEPMHUCTOPHOTO.

Koncrpykturo mpeoGpazosarenu H3MEPUTE/IBHBIE MPEACTABIAIOT CO00H MOHOGIOKH
IHIHHAPHIECKOH GopMbl Ge3 opraHoB ympapneHuss W gucmnes. Ha nepennel cTeHke kopmyca
H3MEPHTENBHOrO Ipeodpa3oBaTes pAcloNOKeH KOAKCHATBHBIA COeIMHMTENIb, HA 3amHeH —
JIIEKTPHYESCKHH COEMHUTEIND [UIs MIOAKTIOYEHHS Kabes K 070Ky usmepuTensHOMy. BHyTpH Kopryca
YCTAHOBICHA META/UIM4YeCKas KOHCTPYKUMS C VCTAHOBICHHBIMH Ha  Heii pabounm
KOMIICHCAlHOHHBIM  TEPMUCTOPAMH, IIe4aTHAas IUIATA CO BCIIOMOTATENLHBIMI 3JIEMEHTAMH H
SJICMCHTBI KPCIUIEHHs COCTAaBHBIX 4acTell npeobpasoBarens. IIpeobpasoBaren H3MepHTENBHBIC
478 A BBITYCKAIOTCA C ONMLHAMU: 478A-H13, 478A-H55, 478A-H63, 478A-H72, 478A-H73, 478A-
H75, 478A-H76, 478A-H83, 478A-H93, npeobpaszosaTenu u3MepuTenbHble 8478B — ¢ omumsamu:
8478B-HO01, 8478B-H27, 8478B-11. Omuuu npeoOpa3zoBareneil OTIHYAIOTCS AHANA30HOM pabounx
HacToT u nomyckaembiMu 3HadeHusiME KCBH no nuanasory wactor. Onums 8478B-11 OTIMYaeTCA
THIIOM KOaKCHaNbHOTO coeaunutens (APC-7).

Brewnmii BHJ npeoGpasoBaresieii H3MEPHTEIIBHBIX, MECTO HaHEeCeHHs 0003HAYeHMS THIIa,
MECTO MIIOMOMPOBKH OT HECAHKIIHOHHPOBAHHOTO AOCTYNA U MECTO HAHECEHHMS 3HAKA NPHBEICHBI HA
pHCyHKax 1 u 2,

[lpu odopmienun BHemmero Buaa npeodpasoBatenell MOI'YT HCIIONb30BATECS JTOTOTHIIBI
komnanui «Agilent Technologies» umn «Keysight Technologiesy.
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Pucynoxk 1 — Bua npeo6pazorareneii H3MepHTEeNbHBIX 478A
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Pucynok 2 — Bun npeoGpasosareneii u3mepure/ibubix 84788
* - MECTO ITOMOHPOBKH;
*% - MECTO HaHeCeHHs 3HaKa 00 YTBEPKICHHH THIIA;
RA¥ - MECTO HaHEeCeHHs MApKHPOBKI.

IIpeoGpasoBarenn u3MepuTENbHBIE TepMHCTOPHBIE 478A 1 8478B COBMECTHMBI ¢ GIOKAME

H3MEPHUTEILHBIMH N432A.

Merposiornueckne H TeXHHYECKHE XapAKTePHCTHKH

MGTPOHOI‘HHGCKHE H TEXHHYCCKHC XapaKTEepPHUCTHKH

TIpHBEZIEHbI B Ta0muIle 1.
Tabmuna 1

npeodpasoBaTenell W3MEPHTEIBHBIX

Haumenopanue
3Ha4YeHHe XapaKTePUCTHKH

XapaKTePUCTHKH
Tun npeobpazoareis 478A 8473B
H3MEPHTEIBHOTO
Tun koakcuanbHOro
coequuutens nmo 'OCT 13317- N-tun
89
Jluanason pabounx yacTort,
ITo ot 0,01 50 10 ot 0,01 no 18
onuug H13 ot 0,0001 mo 1 -
onuus H55 ot 0,001 mo 1 -
onuusa H63 ot 0,0001 no 1 -
onmus H72 ot 0,001 mo 1 -
omnmusg H73 ot 0,001 mo 0,1 -
onuus H75 ot 0,001 mo 1 -
onuusa H76 ot 0,001 no 1 -
onuus H83 ot 0,001 no 1 -
onuug H93 ot 0,001 mo 1 -
onuus HO1 - ot 0,01 1o 18
omus H27 ot 0,01 10 18
JlnanasoH H3MepseMBIX
3HaYE€HHUH MOIIHOCTH, 1b Hex. ot MuHyc 30 mo 10
1 MBt
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Haumenoranue
XapaKTePHCTHKH

3Ha4yeHHe XapPAKTCPUCTHKH

IIpenensr nomyckaemoit
OTHOCHTEIBHOH IIOTPEITHOCTH
K03 dHIIHEHTA KaTHOPORKH,
%, Ha gacroTte

10 MT'n +20 -
100 MI' + 2.0 -
11T +3.0 -
21Tn % 2.0 + 2,60
31T =22 + 2.60
41T =22 + 2,70
5ITn 23 +2,70
61T 2.2 +2.70
7115 26 +2.70
8ITn 2.5 £ 3,10
91T +2.6 + 3,30
10T =31 + 3,40
11 TT +:3.60
12T +3,70
13115 +3.70
14TT1g + 4,00
151T + 4,00
16 ITn + 4,40
17 1T + 5,20
18 I'T'1y + 5,10
PaGouee conporusnenue
200
TepMHCTOpa, OM
Macca, xr 0,14
Tabnuna 2
KCBH Bxo/1a npeo6pa3sosatensi H3MEPHTEIEHOTO
Tun u sanmenopanue Jnamnazon gacTot KCBH, ne 6oiee
OTIIHH

478A oT 10 1o 25 MI'1 1,75

oT 25 MI' mo 7T T 13

or 710 10T 1.5
478A-H13 300 x['x 1,8

1ITn 1,3
478 A-H55 oT 1 Ml no 1 I'T 1.3
478A-H63 300 k' 1,8

11T 1,3
478A-H72 or ]l Mmoo 1 I'Tg 1.2
478A-H73 ot 1 mo 100 MI'y 1,1

50 MI'n 1,05
478A-H75 oT 1 MI'mno 1 I'Tx 1,3

50 MI' 1,05
478A-H76 or IMIm o 1 I'T 1.3

50 MI'y 1,05
478A-HK3 oT I MImmo I I'Ty 1,3

50 MI'n

1505
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IIponomxenue Tabmup! 2

478A-H93 or IMImmo 1 I'T1x 1.3
50 MI'nn 1,05
8478B ot 10 1o 30 MI'n 1L.758
ot 30 10 100 MI't 1,35
oT 100 MI'n o 1 I'Tx 1,1
oT 1 m01241T 1,35
oTr 12,4 no 18 I'Tt 1,6
8478B-H01 50 MI'n 1,05

YenoBus KCILTyaTaluy npeodpasoBarereii H3MEPUTENIbHBIX TPHBEIEHEI B Ta0uIe 3.
Tabmuma 3

Temmnepatypa: ot 0 mo 55 °C;

VCIoBHS 9KCIUTYaTALUH OtHocuTenbHAS BIAXKHOCTH BO3AyXa He Oonee 95 % npu
40 °C;

3HaK yTBepKIeHHS THIA

3HaK yTBEp:KIEHHS THIIA HAHOCHTCS B BEPXHEM JIEBOM YTy PyKOBOICTBA 110 SKCILTYATALIMH
npeoGpa3oBaTeieii H3MEPUTENBHBIX THIOIPA(CKAM HIIH KOMIIBIOTEPHBIM CIOCOGOM H Ha KOPITYC
npeoOpa3oBaTeis H3MEPHTEIBHOIO B BHE HAKIICHKH.

KomnuiekTHOCTH cpeacTBa u3mepennii
KommiekT mocraBku BKIIOYaET:
- Ipeo0pa3oBaTeb H3MEPUTEbHBI TepMUCTOPHBIH 478A 1 8478B — 1 mr.;
- PYKOBOJICTBO I10 3KCIUTyaTalllu — 1 miT.;
- METO/IMKA ITOBEpKH — | mmiT.

IloBepka
OCYHIECTBIISICTCA B COOTBETCTBHH ¢ AOoKyMeHTOM MII 57974-14 «(Mucrpykuus. IpeoGpazosarenu
M3MCPUTCTIBHEIC TepMHCTOpHBIe 478A, 8478B. Meronuka mnoBepkn», yTBepxkaeHHbIM OIVII
«BHUHUDTPU» 20 nexabps 2013 r.

OcHoBHBIE Cpe/ICTBA TOBEPKH:

- reHeparop curdanioB E8257D ¢ ommmein 520 (per. Ne 36797-08): aManasoH 4acToT OT
250 kI'm mo 20 ITu, mpemensl gomycKaeMo#l OTHOCHTEIBHOM MOTPELIHOCTH YacTOThl ONOPHOTO
rereparopa (3a 1 rox): + 3 - 10, mar yetanoBKH 4acToThl 0,001 I'u, mpeaens: yeTaHOBKH MOIIHOCTH
BBIXOHOTO CHIHama oT MuHyc 135 mo 12 b mex. 1 MBT, npeaensl aGeomOTHOM MOrpeMIHOCTH
YCTAHOBKH MOIIHOCTH BBIXOJHOrO CHIrHana + 1 nb nmpu MOMmIHOCTSX BBIXOAHOIrO CHrHama o6olee
munyc 70 ob ucx. 1 MBT;

~ TCHEPATOp CUTHATOB MPOH3BONBHOH (opmbl 33250A (per. Ne 26209-08): nuamazon
pabouux gactor or 1 Mkl'm mo 80 MI'L, nuamason YCTAHOBKH pa3Maxa HanpsDKEHHS BBIXOIHOTO
curnaia Ha Harpyske 50 Om ot 10 MB 10 10 B, npezesnbl fomyckaemoit aGcomoTHOM IOrpeHOCTH
YCTaHOBKHM pasMaxa HampspkeHus + (0,01-U, + 1 MB), mpemenst momyckaeMoif OTHOCHTENBHOM
IIOTPEIIHOCTH YCTAHOBKH YaCTOThI BBIXOJHOTO cHrHama = 1 - 107

~ QHATH3ATOp JJIEKTpHYeCKUX lened BeKTOpHbBIH E5071C ¢ ommmamu 280 wm 480, 2K5
uma 4KS (per. Ne 45992-10): nuanason paGounx wactoT ot 9 KI'x 70 20 Ty, NpeJesl JOMyCKaeMo
abCOJIFOTHOH NMOrPEIHOCTH H3MEePeH I MOYIs KO3 GHIHEHTa OTPaXKeHHS B THANA30HE YACTOT OT
9 k' go 10 MI'n + (0,004 + 0,015 - T'), B axana3zore yactot ot 10 MI'1[ 10 2T = (0,006 + 0,016 -
I'), B ananasone yacror ot 2 g0 6 I'Tu + (0,032|] + 0,013), B AuanmasoHe yacTor ot 6 1o 20 [T
= (0,613'| + 0,017), rme I — u3mepenHOE 3HAYEHHE MOy KodhHIHeHTa OTpaKeHHs;



Jlucr Ne 5
Bceero nucros 6

- Habop Mep KO3Q(QHUHEHTOB mepexaud H oTpaweHus $5054B (per. Ne 53566-13):
IpesieNibl I0IyCKaeMoil abCOMIOTHOH TOTPEMIHOCTH H3MEPEHHit [TyOMHBI MOTPYKEHHS KOHTAKTa
COoeaMHHUTENICH BuiKa M po3eTka = 0,00127 MM, mpenensl A0MycKaeMbIX 3HAYECHHMIL [OTPEIIHOCTH
BOCIIPOU3BE/ICHUS TJIYOHHBI NOTPYKeHMs KoHTakta =+ 0,0762 MM, mpemensl momyckaemoit
TOTPEIIHOCTH ONpPe/IeIeHHA IeHCTBUTENBHBIX 3HAYEHIH MOy s KoaduImenTa oTpaxkeHns oT + 0,8
70 + 1,4 Y%, npeaeisl A0MyCcKaeMoii OTPEeIIHOCTH onpe/ieienus dassl kodddunmenTa OTPa’KE€HUS OT
0,5° 1o 1,5°, nipesiensl momyckaeMoii OrPEIIHOCTH ONpe/ieneH s Kodb(uIrenTa nepeaun ot + 0,03
no £ 0,1 1b, mpezensl 10MycKaeMO# TMOrPeNIHOCTH ONpeeserns bassl KoddduuuenTa nepesadu or
+ 0,3° pmo £ 2° mpemensl KomycKaeMod abCOMOTHOH IOTPEIIHOCTH HU3MEPEHHH TITyOHHBI
NIOTPY’KEHUS KOHTAKTa COeIMHHUTENeH BUIKa H posetka + 0,00127 mum;

— BOJBTMETP mepeMeHHOoro Toka B3-63 (per. Ne 10908-87): auanaszon vactot ot 10 I'ip 1o
1,5 I'T'u, tnanason u3MepeHuit CpeIHeKBaApaTHIecKoro 3HaYeHns Hanpsokerns ot 10 MB 10 100 B,
Mpeaebl OMycKaeMoii abCoMOTHOM 0rpelmHOCTH HaMepenwii + (0,05 — 2) %;

- MynaeTHMETp wHdposoi 34410A (per. Ne 43805-11), Auanason H3MepeHHH MOCTOSHHOTO
Hanpsbkerus 1o 1 xB, mpeznenst gomyckaemolt abCOTIOTHOM MOrPEIIHOCTH H3MEPEHHE HAIPSIKSHHS
nocrosHHoro Toka + (0,00005 - Um + 0,000035 - Un) B auanasoHe H3MepAeMbIX 3HAYCHHI
Hanpsbkerusa 1o 100 mB, = (0,000035 - Un + 0,000007 - Un) B JuanasoHe u3MepseMbIX 3HAYeHHIT
Hanpsxenus o 1 B, = (0,00003 - Uu + 0,000005 - Un) B muanmasoHe H3MepsAeMbIX 3Ha4YeHHii
HanpspkeHus o 10 B, = (0,00004 - Un + 0,000006 - Umn) B auanazone HU3MEpPAEeMbIX 3HAYCHHMH
Hanpsxenus 1o 1000 B, rae Uum — usmepenHoe 3nauenue, Ul — npeaen H3MepeHH, IHANA30H
M3MEPEHHH CONPOTHBIIEHHSA MOCTOSHHOMY TOKY 10 1000 MOM, npeaens! 1onmyckaeMoif abcomoTHO
MOTPEITHOCTH W3MEPEHHH CONpPOTHBIIEHUs MOCTOSHHOMY Toky + (0,0001 - Ru + 0,00004 - Rm) B
Ananasone sHadeHuH 10 100 Om, = (0,00012 - Ru + 0,00001 - Rn) B quanasoHe 3HaveHnii 10 1 MOw,
rae Ru — pesynbTar usmepenuit, R — npeaen usmepenuii;

- HCTOYHHK TIHTaHHA MOCTOAHHOTO TOKa 6614C (per. Ne 39237-08), namamna3zon
YCTaHaBIHBAEMbIX HANPAKCHHH MOCTOSHHOIO TOKa Ha BeIxode o 100 B, mpenensr nomyckaemoit
TOTPELIHOCTH YCTAHOBKH BhIXOAHOro Hampsokenus =+ (0,0005 - Uyer + 50 mB), rme Uyer —
YCTaHaBIMBAaEMOE 3HAYECHUE HATIPSIKEHHS;

- OIOK M3MepHTEBHBIH BATTMETPA TEPMUCTOPHOTO N432A;

~ BaTTMETP IIOIIOIAaeMOi MOImHOCTH M3-54A (per. Ne 7058-79), ¢ npeobpaszoBatensamu
H3MEPHTE/IbHEIMH aTTECTOBAHHBIMH B KauecTBe pabouero JTajloHa ¢ MOTPeIIHOCTHIO aTTECTAllHH MO
ko3 duuuenty kanmubposku He Gonee 0,7 - 1,5 %.

Ceeenns o MeToIHKAaxX (MeTOJaX) H3MepeHHH
TepmucropHas romoBka 478A. PykoBoACTBO 10 3KCIUTyaTamHd o TEXHHYECKOMY
00CI1y)KHBaHHIO;

Tepmuctophas ronoska 8478B. PyKOBOACTBO 10 SKCIUTyaTalMH M TEXHHYECKOMY
00CTYKUBAHHIO.

HopmaTuBHble H  TeXHHYeCKMe  JOKYMEHTbI, YCTAHABIHBAOIIHE TpPeGOBAHHA K
H3MEpPHTEIbHBIM MpeodpazoBaTe/IsiM:

1. TOCT 13317 - 89 Dnements! coeurennst CBY TpakToB 37MeKTPOHHBIX M3MEpPUTENbHBIX
pubopoB. IIprcoeTMHNUTEIBHBIE Pa3MEpEL.

2. Texnudeckasd JOKyMeHTAUHsA PUPMBI - H3TOTOBHTETA.

Pexomennauuu mo obaacram npuMeHeHust B cdepe rocyIapcTBeHHOTO peryJHpoBaHusi
obecrmiedeHHs eHHCTBA H3MepeHHi

BoimosHeHue pafoT M0 OmeHKe COOTBETCTBHS IPOMBIIUIEHHOH MPOAYKIHH H IPOAYKLUH
APYTHX BHIOB, a TaKXKe HHBIX OOBEKTOB YCTAaHOBJICHHBIM 3aKOHOJATENBCTBOM Poccuiickoii
Deepanuu 0093aTEIBLHEIM TpeGOBaHHAM, B TOM 9HCNE 718 MpPOREISHMs HACTPOHKH, TCXHHYCCKOTO
obenyxkuBanus, peMoHTa H KOHTpoas BU u CBU yCTpOHCTE, KOAKCHATHHBIX THHHI nepeaaqyu
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CHTHAIIOB U T, CeTeH OecnpoBoHOIl Mepenauu HHGOPMALWH, THHHI CIIYTHHKOBOH CBSA3M, a Takke
B IPYTHX c(hepax, CBA3AHHEIX ¢ IPHEMOM W nepeaadeii palHOCHTHAIIOB.

Hsrorosurenan
Komnanus «Keysight Technologies Microwave Products (M) Sdn.Bhd.», Manaiizus
Bayan Lepas Free Industrial Zone
PG 11900 Bayan Lepas
Penang Malaysia

HenprrarensHpiii uentp

QezepanbHOE  rOCYAAPCTBEHHOE YHUTapHOe mpennpustHe «Bcepoccuiickuit HayuHo-
HCCIICIOBATE/IbCKHH HHCTHTYT (H3UKO-TEXHHYECKHX U PaTHOTEXHHYECKHX H3MepeHui» (PIYII
«BHUHVOTPU).

FOpuanuecknit anpec: 141570, Mockogckas 0611, CONHEYHOrOopcKui p-H, TOpOICKOE
nocenenne Menaeneeso, [ naBuprii 1abopaToOpHbI KopIyc.

ITouroBerit anpec: 141570, MockoBekas 0011., ConHeuHoropekuii p-H, 11/0 Meneneeso

Tenedomn: (495) 526-63-00, daxc: (495) 526-63-00

E-mail: office@vniiftri.ru

Arrectar akkpemuraunn OTYIT «BHUUDOTPU» 1o NPOBEJICHHIO HCIBITAHUI CpeacTB
M3MEPEHHUH B Hensx yreepxkaerus tTuma Ne 30002-13 ot 07.10.2013 r.

3amecturens PykoBoaurens
DeepanbHOro areHTCTBa M0 TEXHHYECKOMY
PeryTHpOBaHHIO H METPOIOTHH

C.C.TonyGen
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