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MukpoBONnHOBbIe U MUNTNTMMETPOBbLIE CUTHanNbI
PeweHunsa ans namepeHuns koaddpuumeHTa
lwyma

komnaHuu Saluki Technology Inc.



1 3ayeM HyKeH KOIPPuUMEeHT Iyma?

SNR;

NF = 10log,,(F) = 101log;, (M

) = SNR;, a8 — SNR,, ¢B

Pl/lcyHOK WwyMa onpegendeTcd Kak yxyaueHune OTHOLWeHUA

curHan/wym mexagy BXo4oM U BbIXO4OM. OTO 3Ha4veHue B ab,

KOTOpOEe onpeaensieT KoNMYeCcTBo LWyMa, KOTOpoe yCTponcTBo/cxema/cnctema aobaenseT K curHany, npoxoasiemMy yepes
Hero/Hee.

Uem meHbLue, TeM nydlle. OTO o4Ha U3 KINKYEBbLIX XapakTEPUCTUK AN KONIMYEeCTBEHHOW OLIEHKM CNOCOBHOCTU
obpabaTtbiBaTb 04eHb crnabbie curHanbl. OHa WMPOKO UCNOMNb3yeTCs AN XapakTePUCTUKN BO3MOXHOCTEN YCUIUTENS,
cMecuTensi, NoBbILWaoLWero/noHmKaLwero npeobpasoBartenia YacToTbl, NPUEMHOIO KaHana v gaxe Lerion npnemMHom
CUCTEMDI

OnTuMmmnsaumnsa koadpunumeHTa Wwyma

ot 2 ab oo 1 ab anga npnemHunka
paBHO yBenuyeHuto Ha 26%

Receiving System MOLLHOCTHU nepegayun unnn yserimnd4eHne
S w . B VAR Ve A Ha 40% AnameTpa

MoBbiLwatoLWuin npeoﬁpaaosaTenb Yeunutens dunb
- L] L] L3
NemonynsTop
- * ' *
urnan CurHan

OGHOBHOM OCHOBHOM
nonock!
YyacTtoT

TunuyHas cuctema CBﬂ3I/I



1.1 CymecTByrot aBe Teopuu usmepenuss KIII

A. Y-®PakTop (ropsaumm - XonoaHbIN UCTOYHUK)

B atom meToge wucnonb3yeTca OTKanMOpOBaHHLIN LUMPOKOMOSOCHbLIM WMCTOYMHUK LUyMa, KOTOPbLIM COAEPXUT [Ba
TeMnepaTypHbIX COCTOSIHMS: BblCOKOTEMNepaTypHoe cocTtosiHne, T (uctouHmk BKJT) ¢ Gonee BbICOKOW BbIXOOHOM
MOLLHOCTbIO LWyMa, N COCTOAHNE HU3KoW Temnepatypbl, T (McTo4HMK BbIKI1) ¢ yMmeHbLUeHHbIM BbIXOAHBIM WyMoM. CurHan
C UCTOYHMK LLIYMa NoJaeTcs Ha BXo Tectupyemoro yctporncTtea (DUT), n MowwHOCTb Wwyma Ha Bbixoge DUT namepsaeTcs
AN Kaxaoro mM3 ABYX COCTOSIHAW BXOAHOro wyma. 1o 9TUM M3MepeHUsM paccymMTbIBalOTCA KOIMPMUUMEHT wyma u
ycuneHnme DUT.

OTOT MeTo NoAXoAuT ANa aHanusaTopa cnektpa c onunen namepenuns KLU 1 cneuymansHoro aHanusartopa koadppumumeHTa wyma.

SNR,, Thot'TcoId

F=g N, =kT,BG [—E’W-ﬂ ENR=
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290K




1.2 CymecTByot aBe Teopuu usmepenuss KIII

B. XonoAHbIN NCTOUYHMUK

Opyroi meton — 9TO MEeTO/, XONOAHOIO UCTOYHUKA UK NPSIMOro Lyma. YCTPOWUCTBO 3MeKTPOHHOW Kannbposku E-cal
MOXET U3MEHSATb CornacoBaHne UCTOYHMKa okoro 50 OM. Mcnonb3yst Moaenb MOLLHOCTY LyMa U BEKTOPHOW OLUNOKM

npun pasrinyHbIX UMNegaHcax, 3TOT MeTo MOXET paCcCHNTaTb TOYHbIN KOSCb(*)VILI,I/IeHT wymMma MmeHee 50 Owm.

OTOT MeTo NOAXOAMUT NSl BEeKTOPHOro aHanusartopa ueneu c onunen namepenma KLL.

o O6ecneynBaeT anropuTM KOppeKLMu paccornacoBaHus s D
o [aHHble S-napamMeTpoB MOryT YMEHbLUUTb NOrPeLHOCTb
onpeaeneHuns koapcgpuumeHTa wyma

TpebyeTca TIOHep U NporpaMmmMHoe obecneyvyeHue ona aHanusa -, |
o Cuncrema usmepeHust MOXeT ObITb CNOXHOW U BeCbMa JOPOromn.

Slope=known amplifier gain

©)

n

Cold Source Method

Noise generated by Amplifier



1.3 CpaBHeHnue aAByX MeToaA0B onpeaeaenus KIII <

Manowywmswme
¢ MeTop Y-chakTopa MMKpoﬁxe,\L,'fbl
« CambIil pacnpocTpaHeHHbIN MeTo U camoe SKOHOMUYHOE peLleHne )
« Korga ncTovHuk WwymMma MoxeT ObiTb MOAKIMYEH K TECTUPYEMOMY YCTPOUCTBY, a l ] -
N36bITOYHBLIN ypoBeHb Wyma (ENR) HU3KMIA, 3TOT MeToL MOXeT obecrnednTb BbICOKYHO U l-'{a';*»:‘.,{?;
-

npuemMsieMyro TO4YHOCTb.

«  NcTO4YHMK Wwyma Heobxoaum Bo BpeMsi KannbpoBKN N N3MEPEHMS. CMeCUTENn N KOHBEPTEPHI

¢ MeToa x0NnoaHOro UCTOYHUKA
« PaboTa ¢ BbICOKONPON3BOAMTENBbHBIM BEKTOPHBLIM aHann3aTopoMm uenemn, MoxeT
oAHoOBpeMeHHO obecrneymBaTb namepeHne S-napametpos u KLU

« O6napgaeT BbiCOYaNLLEN TOYHOCTLH N3MEPEHUN.
« HyxeH BALL, aneKkTpoHHbIN KanmbpaTtop n UCTovHKK wyma. Camoe goporocrosiee

peLleHue.
«  WcToYHMK Wyma Heobxoaum B npoLiecce KannbpoBku

uenb NnpueMHunKa curHanonB



PeweHusa ana namepeHunsa KkoadpduumeHTa
lwyma

» AHanun3 KOHKYPeHTOCNOCOOHOCTH



2. Pemienus nus uzmepenus K1

Cuctema namepeHus KoacpcpumumeHTa LymMa MoxeT aBTOMATUYECKN M3MEPATb KOIMMULIMEHT LiyMa
NMHENHON NN KBasunuHenHom uenu. OHa MOXeT BbIMOSNHATb MHOXECTBO PYHKLNIN, TaKMUX Kak KanmbpoBka,
KoppeKLusa onboK n pacyeT norpeLLlHoOCTH.

CywecTtByrOT Tpy cnocodba nameperus KLU

(ssseeEE(
Teeeeneec

T OOBSOCDEs ¢ = =

AHanunsatop KoadhcdpumumeHTta wyma AHanusatop BeKkTOpHbIN aHanu3aTop

(cneunannsnMpoBaHHbIN NpUGOP) cnekTpa ueneu (c onumen
(c onunen nameperusn Kuu) namepenus KLLU)

BmecTe ¢ pas3nnyHbiMM MCTOYHUKaAMM LWWYMa Unm Habopamu Ana aneKkTpoHHou kanmbposku (E-Cal).
[ns npynoxeHnn cyd-TeparepuyoBoro gnana3oHa Takke Heo6xoanmMbl NPUEMHbIE MOAYN pacLUMPUTENEN YACTOTbI.



2.1 AnaamzaTop ko3ppunmenta myma cepun S3986

CneuunanbHbIn npubop ana namepexHuna KLU

OT10 My po 67 Iy, (mo 110 M)

Pexnmbl amepeHns ycunutens /nosbiiarowiero npeodbpasosatens /NoHMXaroLwero
npeobpasoBaTend

CTaHaapTHLIN/MHTENNEKTYaNbHbIN UCTOYHMK LWyMa
KomneHcaums notepb, KanbKynaTop NorpeLHocT, yHKUMN OrpaHUYeHns
Ob6nagaeTt o4eHb HU3KUM COBCTBEHHBLIM KO3(ULMEHTOM LLYMa CO CTaHOAPTHbLIM NpeaycunuTenem
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,& » :‘ 3 (/] 4
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AnanusaTtop KLU cepumn S3986 KoakcuanbHOro Tpakrta
10 Mly - 67 I'Mu, pacwupsembin go 110 My,

L B8==_ |
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S3986A: 10 Ml -4 Iy,
S3986D: 10 Ml - 18 'y,
2.2 Anaausarop Koddpuuuenta muyma cepuu S3986 S3986E: 10 My - 26,5 Ty
S3986F: 10 My, -40 M,
S3986H: 10 My - 50 M,
S3986L: 10 Ml - 67 Iy,

Cepus peweHun gna usmepenus KLU ¢ nonHon nonocon paclmpuTens fo 110 My
$3986A $3986D 200
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2.3 Anaau3zarop ko3(pdunuenta myma cepun S3986

Bbicokas YyBCTBUTEJIbHOCTb, HAAEeXHOCTb U TOYHOCTb

Bbicokas Bbicokas Bbicokas
YYBCTBUTESIbHOCTb TOYHOCTb HaAeXHOCTb

[AwnanasoH KLL: 0 - 35 nb MakcnmanbHas paboyas BxogHas

YHyBCTBUTENBLHOCTL Nyulle, Yem - n .01 1E MOLLHOCTb: +25 1BM
165 BM/Ty ot 10 MMy Ao 50 My, OTPEHIHOCTE VSMEPEHA: 5.1 A BLIZEpXKMBAET UMNYMbCI

Haunny4was 4yBCTBUTENLHOCTb NepemMeHHOro ToKa,

MoXeT coctaBnaTtb -170 gbm/ 'y, MHOYUMPOBAHHbIE CETbLIO
50My/220B vnn 60 My/110

[na peweHna npobnemsbl pafapos/5G. Llenn 3awntel nopToB MOryT
n3MmepeHusi koapuumneHTa [Ans To4HbIX M3MepeHun Kiu B rapaHTUPOBaTb OYEHb BbICOKYHO

LymMa ans cBepxmanowymsaLmx 6onbLiom AnanasoHe K B HageXHOoCTb AN yaoBIEeTBOPEHUA
KOMMNOHEHTOB, CXEM U CUCTEM B nepenardymkax n namMmnax TpeboBaHUM pagapoB U CUCTEM CBA3N
HOBbIX NPUITOXEHNAX beryLien BosHblI. K NC nnn ycTponcTeam C BbICOKUM

KOSpPULMEHTOM YCUNEHUS.



n KLU 8
2.4 AHaJII/I3aTOp (l)l/ll“yp IHyMa CepI/II/I S3986 3MeHeHue M yCcuneHus B TeyeHue 8 yacos

310 Amplifier's NF vs Time

6
MHoro¢gyHKLMOHaNbHOCTb, BbICOKas CTabUNIbHOCTb NF
pocTan koHdurypauus; e
B I e S e R -
dukenposaHHas vactoTa MY: |
ABTOMaTUYECKOE TECTUPOBaHMUE S Eee— ~~»~_z:°:“z
3 o =2 - e —— SO0MH2
: s MHOrOCTynNeH4YaTbIX Lenew LIS St e
i o o p— il .‘ ; npe06pasoBaH|/|;| 4acToThl, sl ——850MHz
— KomneHcauus ycuneHus oo = Gec v 1000MHz
unm nocne TY. A2 T T T
ABTOMaTU4YECKUI pacyeT ™ Time
MOrpeLLUHOCTU; .
I'IpOpCTOTa B aKCnnyaTauuu; Hpend koappuumenta uiyma <0,1 ab
’ Gain 310 Amplifier's Gain vs Time
DUT: Ycunutens AYsDwnConv 325

Bbikn
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BcTpoeHHbIN KanbkynaTop

Oumnctuts

NOrPELIHOCTA Apeiich koapchuuyenTa yeunenns < 0,2 4
. TeyeHune 8 4yacos
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3 Anaau3atop ko3(ppunuenrta myma cepun S3986 uMeeT HECKOIBKO QPYyHKIIMH

A. MN3amepenmne KLU n koachdpuuneHTa

ycurneHuna ana NUHENHbIX
KOMIMOHEHTOB N CUCTEM

T
STIIIIN

A. ba3oBbI peXum ycunuTens

[Ons obwmx nameperHunn KL un
KoaddpurUMEHTA YCUNEHUS YCUNUTENS.

B. MamepeHue KLU n

KoadpdoumumeHTa ycunenus ons

ycunntensi ¢ 6onee BbICOKOW

YyacToTomn

GPIB

J

B. Pexxnm noHmxaroLlero
npeobpasoBaTtenst CUCTEMBbI.

Korga yactota ycunutensa 6onbuue, yem y KLU,

BHELLIHUA CMECUTENb MOXET ObITb HaCTpOEeH Ha

noHuxarolee npeobpasoBaHme YacToTbl.

C. N3mepenune KL n
KoadppuumeHTa ycunenus gnsa
KaHana nosbIiaoWwmx /MOHMKaLLMX
npeobpasoBaTenen 1 npuemMHuKa

\ :
| =) i
,,‘_.Hul_!!'-—-

I Noise Source s

10 @ GPIB p

C. UNamepeHmne npeobpasoBaTens BBepx/BHU3

Korga Tectupyemoe yCTPONCTBO UMEET MOBbILLALLINNA

/moHmxatowmi npeobpasoBaTesib, Takon Kak cmecutens/
nepenatynk/NnpUEMHUK, Bbl MOXETE YNpPaBnATb BHELUHUM
retepoguHom vyepes3 GPIB ans BbINONHEHNA U3MEPEHUN.

|
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£
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JesenENnl
N
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4 Anaauzarop ko3(pdunuenta myma cepun S3986

Bbi160op koHdurypaumm aHanusaropa KLU cepumn S3986

MorpelwHocTb

Mopenb YacTtoTa Onana3oH K uameperus Kuw MopTbl
- Bxoa: 3,5
S3986A 10 My - 4 M A R XOR: 3,5 1M (Buni)
0 '30 35 - 0’10 25 NCTOYHMK Wwyma:
- - J CTaHOapTHbIN C
SERIID 10 MIu -18TTu 0-35 gb + 0,15 nb pazbémom BNC unu
0-30 gb + 0,10 ob UHTENNEeKTyarnbHbIN ¢
S3986E 10 MMy, - 26,5 1Ty MHOrOMPOBOAHbLIM
0-35 gb + 0,15 nb Da3LEMOM
_ Bxoa: 2,4
S3986F 10 My - 40 Iy 8 gg ”E = 8112 ”E Xop;: 2,4 mm (Burika)
o0 A 29 A NcToYHMK Wwyma:
0-30 gb +0,10 b CTaHOapTHBIN C
pasbeémom BNC nnu
S3986H 10 My - 50 My 0-35 A6 +0,15 a6 WHTENNEeKTyanbHbIN C
' MHOTOBPOBO/IHbLIM
pasbeEMOM




5 Anaau3arop ko3pdunuenrta myma cepun S3986

Bbi60op nctouyHuka wyma cepum S16603/4

Mopenb NCTOYHMKA LWyMa YacToTa ENR Bbixon Tunbl
S16603DA 10 My -18 1Ty (5-8)ab
S16603DB 10 MMy -18 Iy, (14 - 17)pb 3,5 mm(BUnka)
S16603EB 10MIMy -26,51Ty (12-17) pb CTaHOapTHbIN
S16603FB 10 MI'y - 40 My (12 - 19)ab BNC
2.4mm (Bunka)
S16603HB 10 MIy -50 My, (10-19) mb
S16603LB 10 MMy - 67 My, (6 -21)ab 1,85 mm (Burnka)
S16604DA 10 My -18 1Ty (5-8)ab
S16604DB 10 My -18 1Ty (14 - 17)pb 3,5 mm(BUnka)
S16604EB 10 MMy -26,51Ty (12-17) pb
MHTennekryansHbIn
S16604FB 10MIy -40 1Ty (12-19) b
2.4mm (Bunka)
S16604HB 10 My -50 My, (10-19) b
S16604LB 10 My - 67 Ty (6 - 21)gb 1,85 mm (Burnika)




6 Anaausarop kodpdunuenrta myma cepun S3986

PacwunpeHue yactotbl namepeHusa KLl no 110 Ny

AHanusaTtop koaddpumumeHTa wyma cepmmn S3986
* [wnanasoH vyactoT oT 10 My oo 50 My

peea
B
Ao

+ CranpapTtHas KoHurypauus ¢ npeasaputenbHbIM
ycunumtenem.

i

MIIITII
O :{_Jl;_,ul%l_
> .;"’Jlf;i'ﬁj'r

c-aaagl

Pexum namepernsa Yceunutens/INMosblwaroLlero
npeobpasoBarensd/lloHmxkatoulero npeobpasoBaTens,
nogaepka ctaH4apTHOro/MHTENNEeKTyanbHoro
NCTOYHMKA LWyMma

_-ggg;gu_

S82411H/K S82411L/N/P .

AHanunzartop KLU otnnyaetca cBepXHU3KUM
(5 Mm) | (3 Mm)

KOa(hpuumeHToM COBCTBEHHOIO LLyMa U 04EHb HU3KON
NOrpeLlHOCTbHO.

Mo.qynb paclumnpeHnsa 4acTtoTbl Ansd n3aMmepeHus

Ona tectupoBaHua KL MMKpOBOMHOBLIX yCUNUTENen u NoBbiWakWmMx/NoHuXKarLwWmux npeobpasoBartenen Ha 4actotax go 110 Nu.



7 Anaau3arop kodpduuuenrta myma cepun S3986

Moaynu pacwupeHus YactoTbl uamepenus KLU

TexHU4YecKne xapakTepucTuKu Moaynen paclumpeHus 4acToTHOro amanasoHa cepum Saluki S82411.

MopnepxusatoT Tonbko aHanusatop KLU cepumn S3986.

n3obpaxeHus (ob)

TexHnuyeckue xapakTepmcTukm S82411H S82411K S82411L S82411N S82411P
HwvanasoH yactoT (IMwy) 50 - 63.5 61.5-75 75 -88.5 86.5 - 100 96.5 - 110
BxogHon KCB <171 <1.7:1 <1.8:1 <1.8:1 <1.8:1
CobcTtBeHHbIM Kw (oB) <16 <16 <10 <10 <10
BeixogHom gmnanasoH MY (Mwu) 45-18 45-18 45-18 45-18 45-18
KoadhdmumneHT npeobpasoBaHus 55 55 S5 >E >5
kaHana (gb)
lNogaBneHue 3epkarnbHOro > 30 > 30 > 30 > 30 > 30




8 Anaausarop ko3pdunuenrta myma cepun S3986

TunnyHasa koHdurypaumsa nameperHus KLl 110 Mu

Oco6eHHOCTU CUCTEMDI:
» OyeHb HU3KKUK NokasaTtenb cobcTBeHHoro KLU npubopa;

. I'Iepe,qosble B OTpacCiin 4yBCTBUTEJTIbHOCTb U TOYHOCTD,

v o8 * ABTOMaTU4YECKUIN pacyeT NorpeLHoOCT N3MepeHNN;
==& y
! - o * Tpn pexxmuma namepeHmsi ¢ 6onbLuen TMOKOCTbIO.
: 3 1.
¢ e e
N o M .
LEN e N .. Kondwmrypauusa cuctemnl aHanu3sa KLU Saluki 110 My

[

Moaynb n Ha3BaHue Mapka Kon- 3amevaHus
1 AHanusaTop KL S3986 Saluki 1 OcHoBHowm 6nok ¢ yactoTon 6onee 18
D/E/F/H/L My
o 1
= PaclmputensHble Moaynu . MonocoBble MoayNu ANst paclUMPEHUs
§ 2 cepun S82411 el KO'\I’::”eno 110 I'u. WR15/WR10
-
=
- o 5
s e 3 UcTouHmk wyma NC5115 Noisecom 1 Ot 50Ny go 75IMMu, WR15; ot 75T

mnm NC5110 go 110Ny, WR10



8.1 Onuus KIII Ha ocHoBe aHa/JIM3aTOpPA CHIEKTPA

AHanusaTtop cnekTtpa/curHanoB cepum Saluki S3503

Tae00000C

OO0 = =
—_—

3 'y po 4/ 9/ 13.2/ 18/ 26.5/ 40/ 45/ 50/ 67 I'Ty

e OT3Mupgo67IMTu,go75010MTy
*  OOWMpHbIE YHKUMM N3MEPEHUS

e nonioca aHanusa 550 My,

e MoliHas cnocoBHOCTL aHanmsa crnekTpa

LUvnpokun
AnanasoH
yacTtoT

Bbicokue
XapaKTepUCTUKn

Heckonbko
hyHKUMK

Bbicokas
HageXHoOCTb




8.2 Onuusa KIII Ha ocHOBe aHaIM3aTOpa CIIEKTPAa

170707 2020/

AHanusaTtop cnekTtpa/curHanoB cepum Saluki S3503

ENR Table

Model ID

)

l

Edit

[ ENRTable _
‘ Senial

- RSN

aee0eRNl

T OO0 000a * = =

. |
AHanu3saTtop cnekTpa/curHanos cepumn S3503 FTSI
(H34: manowymsawmn npeaycunutens + H48: onuus KLL) :

UcTouHMK Wwyma cepum S16603/4 E—
o & b a ' ABTOMaTUYECKUA UMMOPT
a’ Wy ’«f /ﬁ’ !

UmMmeeT Te XKe BO3SMOXHOCTH, YTO U aHanu3atopbl KLU cepumn S3986!



8.3 Onuus KIII Ha ocHoBe aHa/M3aTOpPA CIIEKTPA

Noise Figure Meas

DUT: Amplifier SysDwnConv: Off

Figure  5.000d8/Div

e l3mepeHune koadppuumenTta wyma oo 50 Mu;

e KomnnekcHble PYHKUNN n3mMepeHuns koadpduumneHTa wyma
ans Ky, Y-daktopa, apdektusHOM TeMmnepaTypbl U T. 4.

e l3mepeHune koadppuumenTta wyma oo 50 Mu;

NFigure (dB)

e KomnnekcHble oyHKUNU n3mepeHuns koadpduuneHTa wyma : 26T
593

ana Ky, Y-paktopa, adpdekTmBHOM TeMmnepaTtypbl U T. 4. f 20 a77
: 19.722

18.945

e C O0OMNOMNHUTENbHBLIM BHYTPEHHUM MPeayCcUnuTenemM B g 1525
aHanusartope crnekrpa

Start 6.000000GHz BW 4.0 MHz Touku 25 Att -- Stop 18.000000GHz
Tcold 304.00 K Avgs Off 10dB Loss On Corr

e PabGoTaeT c UHTeNNeKTyanbHbIMU UCTOYHUKaMK LLyma
cepun S16604 1 TpagULMNOHHLIMU UCTOYHUKaMM LUyMa PesynbTtat Tecta KLU 1 KY

cepun S16603 c nutaHnem ot BNC MMeeT Te ke BO3IMOKHOCTIL 9TO M
b
ananmzaTopsl KIII cepun S3986!

e KanbKkynaTop NOrpeLHoCT N3MePEHNS MOMOXET BaM
ObICTPO NONY4YnTb €€ 3HaYeHne



8.4 U3mepenue KIII Ha ocHoBe BAII

BekTopHbIW aHanu3aTop ueneun cepum Saluki S3602

LLnpokun gnanasoH vactot: 10 My - 67 Ty, ¢
BO3MOXHOCTbIO paclumperuns go 750 Ty

npeBOCXOﬂ,HbIVI ANHaMU4YeCKUn ananasoH u CKOPOCTb
TEeCTNpoBaHUA

BbICOKOMHTErpnpoBaHHbIN U HAcTpanBaeMblin

HecKkosbko oyHKLMIN C MHOXECTBOM ONMLUNNA,
pacLumpsieMble yHKLUK

Bbicokas NnoOBTOPAEMOCTb, HAAEXHOCTb U CcTabunbHOCTb

lNonHasa TecTtoBas KOHCbI/IpraLI,MFI OnA pa3fiMyHbIX
CNCTEM aBTOMaTN4YEeCKOro TeCtnpoBaHuA

S3602 BAL, (2 wnu 4 noprta)

AHanusaTtop uyeneun cepum S3602 + Moaynu
pacwunpeHus YactoTbl S364x

And S364X Frequency
Extender Modules




Select & Ressurenent Class to change the types of sessuresents available on this chanmel.

8.5 Usmepenne KIII na ocnose BALL _, =

Rornal Converters Available Reaswrenents
© Standsrd € Galn Compression Converters Nolse Figwe fold
" Gain Compression (" I¥ Spectrun Converters
Kak nameputsb KLU ¢ nomowibro BAL - 1 St B b tromeion

° LIaCTOTa oT 10 Mru 0o 50 rrLl, | @ Moise Figure Cold Source | ” Scalar lilu':tmv:n:r
e ObGecneumBaer CKaltaApHble N BEKTOPHbIE METObI

e [logpepxka S-napameTpos, KL 1 namepenns napameTpoB LymMa C OAHOrO
[7 Use an the default Nessureaent Class when turning on a channel
HaXaTus

[~ Create In Nes ¥indow

L4 I'Ion,p,epx(l(a pa3nn4HbIX METO40B KaJ'II/I6pOBKI/I | Grexte o Ney Craccel

Apply. l | (i I Cancel l

- oy 7 VNA cepumn S3602 LLlar 1. BeibepuTe namepeHue

(003: onuumsa KLL) Noise Setup - Channel 1 =]
+ Fr:qu=rv_‘e|l’o'=r Nolse Filgure |
Bandvidth/Average Noise Receiver Anbient Temperature
Cep"ﬂ 204OX E'C a.l Bandwidth [a¥iz - = R e Rkecehmr Gain g
+ Average [© = M . ::‘- (ot
16603 cepus WULL ST " i
F Inmpedance States
| * ] Tuner BASRoRs Dex O |
T — 1 Inpedance States
il B A 2
=1 3 . it NL
Lo & @ ’ﬂ/f' 74
i N
B A
Apply | ’ oK I Cancel ]

- - UcTouHuk wyma + E-cal o
HacTtpoiika koHdurypaumm namepenmii K y LLlar 2: HacTpoiika koHdurypaumum namepenms KL



8.6 U3mepenue KIII Ha ocHoBe BAII

Kak nameputs KLU ¢ nomowbro BAL - 3

Saluki - radeosrcnocms u mounocmo

Calibration Nethod Holze Tunes

@ Folar Parasster I
" B-Paraneter Coly
Jolse Flpure

Noise Calibretion: Calfdration Setuy

Orientaticn

* mnedrient Tuser
Tuner In(S0TRCE OFT) - O turere detected
Tuner Out (S0UKCYE IN) | =l

" Power OFF

Rec Craracterize

& Use Holse Scurce

Cancel ]

E-Cal

Typical LNA NF Measurement Results

v
!

LLlar 3: Beibop 1 HacTponka MeETOA0B KanmbpoBKK




9 H3mepenue KIII Ha ocHoBe BAII

CpaBHeHue pe3ynbTaTtoB usmepeHum KLU c
ncnonb3oBaHuem BAL| n aHanunsatopa KLU

Lar 4: Nogkntounte TY n npoBeante namMepeHme

ONeKTpoHHas KannbpoBka U UCTOYHUK LLyMa
HeobXxoauMbl TONBLKO B MpoLecce KanmbpoBKMy.

NF/dB

NF/dB

Amplifier A

T

Cold Source Method
using VNA+NF Option

Y Factor Method using
: NFA

P )

Amplifier B

o

O6a meToga UMeIT CXoxun pesynbTaT. MeToa XxonogHoro MCTovHMKa Ha ocHoee BALL

L
=3
Frmemen bt

LR

MOXET AaTb bonee ToOYHOE U NNaBHOE 3HAYEHME.



10 U3mepenue KII Ha ocnoBe BAILL

Bbicoyanwaa 3dpeKTUBHOCTbL W TOYHOCTb W3MEpPeHun pAOns  KOMMJIeKCHOMN
XapaKTepUCTUKN KOMNOHEHTOB
CKPVHLLIOT M3MEepeHUs napaMmeTpoB LLymMa C MOMOLLbIO

e OpHO COeAMHEHNE ANst S-NapameTpos,
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11 U3mepenue KII na ocHoBe BAILL

WpeanbHoe pelueHue AN OQHOBPEMEHHOro TeCTMpoBaHUA KoadhduumeHTa Wyma Ha nfacTMHe U S-napaMeTpoB.

e HeT HeobxooMMOCTN B UCTOYHUKE LLIYMa U 3MEKTPOHHON KanmbpoBke BO BpeMS U3MEPEHUS;
e OTnu4Ho paboTaloT C KoakcanbHbIMU, BOFTHOBOOAHLIMU UHTEPdencamu;
e TOYHbIM N BOCMPON3BOANMBIN TECT YCTPOMUCTBA Ha NSiacTUHE A4 onpeaerieHnsa napamMeTpoBs Wwyma u S-napameTpoB

3oHaoBas TecTupyemad [Mnatdopma ans namepeHns NonHbIX NnapaMmeTpoB Ha NacTUHE C
OJHOWN OCTaHOBKMU



12 CpaBHenue meToaoB usmepenus KIII

NMpobnembl BbIGOpa meToaoB namepenus KLl

N3mepsiemble

2040X

TecTnposaHus KLU

MeTop KoHdurypauumsa OcobGeHHOCTU ToyHoCcTb| CTOMMOCTbL
napameTpbl

S3986 aHanusaTtop KLU CneunanusnpoBaHHbIn - -
MCTOYHUK Wyma S16603/4 npudop KL, KY Bbicokmm Huskin

A |Y-aKTOP g0 AHanu3aTop CnekTpa, |3 oo
npeaycunutesns 1 onuusa KL, 0 ":'<T aHannsaropa KL, KY Huskun CpenHun
MCTOYHUK Wyma S16603/4 chekTpa
S3602 BAL, onuma KL, AW (Onuwnsa BALL, TecT Ha KL, KY, S-napameTpl BhiLLe BbICOKMi
S16603 nnacTtuHe

B XOrnoaHbIn

ncrouHuk [S3602 BAL, onuuna KW, WL |Onuna BAL, TecT Ha
S16603, AnNeKTpOHHbIe nnacTtuHe, 6onee Cambin
- KW, KY, S-napameTpbl - Bbiwe

KanmbpoBOYHbIE KOMMMEKTbI  (LUMPOKMIA AnanasoH BbICOKUI




OcHoBbI TecTnpoBaHusa KLU
PeweHuna anga namepenunn KLU

» AHanun3 KOHKYPEHTOCNOCOOHOCTMH



McnbiTaHue MuKpocxem

n KOMNOHEHTOB
MuKpocxeMbl UM MOAyIb

MLLY, cmecutens,

@ KocMmuyeckas passegka u

aBNaumnoHHbIe CUCTEeMbI

Moaynun npuema curHanos Unun Lenm u
MOAYNW; BHELLHUN MHTEPJdIENC NpuemMHuKa

1 TunoBo# oTpacjaeBoOM aHAIU3

ANEeKTPOHHAaA NHXeHepus,

MaTepuanoBeaeHne N NHXeHepHas
pagnodunsmka @

MeTponorMH n akKpeauntauunsa
HauuoHanbHbie, Pagunonokauuvsa u
NPOMBbILLMIEHHbIE U o
3aBO[CKME CTaHOapTbl —

CNYTHUKOBAA CBA3b
Moaynu npuema cMrHanos Unu Lenm v
MOAYIN; BHELLUHUIA NHTEepJdIenc npuemMHunka



2 THIIUYHBIX CJIYy4Yasl - YHUBEPCUTET, HHCTUTYT U KOMIIAHU S

lNMokynaTtenb MeToa KoHdurypauus
1 Qingdao RPM Electronics Co., Ltd AHanunsatop koadpuumeHTa wyma S3986B ggggﬁ;f::;f v pa3paboTku B 0bnactu panapos
JEZETEK Group AHanunzatop koadguumeHTa wyma S3986D Tect KW n KY NC, ncneitaHne npuemMHbIx Lienen
. TectuposaHue KLU mukpocxem 1 moaynen, TecTupoBaHue
KcuanaHckui yHusepcutet AHanunsatop koadhuumeHTa wyma S3986D cxem, o6yuenie n HAOKP
o . TectnpoBaHue KLU mukpocxem, TECTUPOBAHME CXEM,
4 BenxaHckunin yHnsepcuteT ( BUAA) AHanunsatop koadpuumeHTa wyma S3986E o6yuenie n HUOKP
5 HaHKNMHCKUI YHUBEPCUTET HaYKN U TEXHWUKN AHanusatop koaduumneHTa wyma S3986H L(la/lcglr(%osawe KL KY, Tectuposanme cxem, oby4eHme u
- y BekTopHbI aHanusatop uenen S3602E (c HWOKP no meTponornyecknm cuctemam v paspaboTka
6 KuTtanckuii HaumoHanbHbIA MHCTUTYT METPONOrum -
onuuen nameperuns KuL) CTaHOapToB
7 KuTarickas kopnopaumst aapoKoCMUYECKON HayKu AHanunsatop cnekrtpa/curHana S3503E ¢ HWNOKP no koMMyHUKaUunoHHbIM cuctemam, HUOKP, no
N NPOMbILLSIEHHOCTH onumen KLU NC/moaynsam
WHCTUTYT anekTpoHukn Kutanckon Akagemmm AHanunsatop cnektpa/curdana S3503H ¢
8 T P A N P P HWNOKP no UNC, ncnelitaHnsa CBSA3HbIX NPUEMHUKOB
HayK onuuen KLU
9 [MEeKNHCKUI TEXHONOTMYECKNUI NHCTUTYT AHanMaaTop koatbrLMeHTa wyma S3986C TecTnpoBaHue Lenen NPUEMHMKOB, CUCTEMHOE
ONCTaHUMOHHOIO 30HANPOBaHMS TeCTUpOBaHue
10 LLlaHxanCcKnin UHCTUTYT MUKPOCUCTEM U AHanusatop koadpduumneHTa wyma S3986E ¢ MpoeKkTMpoBaHNe KOMMOHEHTOB U MUKPOCUCTEMHOE
MHOPMAaLIMOHHBIX TEXHOMNOMN paclmputenem ananasoHa go 110 'y, TecTupoBaHue
11 Z(CM;aSV_'I_(;Kaﬂ akafieMusl kKocMiteckux TexHonoru AHanusatop koadduumeHTa wyma S3986F HWOKP no npyeMHukaM KOCMUYeCKOW CBA3M
12 IC Valley Microelectronics Co., Ltd AHannsatop koadpuumeHTa wyma S3986A JInHMA No NpoM3BOACTBY MUKPOCXEM
A D
13 HW Technologies CO., Ltd HAnMM3ATOP KOIPPUUMEHTA Liyma S3IB6D 1 HWNOKP cuctem cesisn, HNOKP 1 npounssoacteo 4G/5G
aHanusaTtop cnektpa 4051E
14 Addvalue Innovation Pte Ltd AHanunsatop koadhuumeHTa wyma S3986A Mccnep,osavan M pa3paboTku B 06nacT yCTpowcTs
CMNYTHMKOBOW CBA3U

ATECT

OO0 «4TECT»

TenedoH: +7 (499) 685-4444
info@4test.ru

www.4test.ru






