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TexHU4Yeckune xapakrepuctukm PNA7 /
PNA20/ PNA40, Bepc. 1.21

(okTA6pb 2018 r., cepuimHbie HoMepa XXX-XXIXXXXXX-XXXX n Bbiwwe)

AHanunsaTop ¢pasosbix wymoB 1 My go 7, 26 nnn 40 My,




BBeaneHue

Ananusatopsl PNA7, PNA20, PNA40 — 3TO MHTErpMpoBaHHOE peLleHne, KoTopoe BKoYaeT B cebs HeobxoanmbIn
Habop yHKUMIA ONA aHanu3a XapaKTepuUCTUK UCTOYHUKOB curHana B guana3oHe oT BY pgo CBY, Takmx kak
KBapLeBble reHepaTopbl, cuHTe3aTopbl ¢ @AY, TakTtoBble reHepaTopbl, YH ¢ ®AIY, reHepatopbl C
ON3aneKTpMyYeckuM pe3oHaTopoM U np.

AHanusaTopbl cepun PNA npubopbl codepxaT [OBYyXKaHamnbHYH KPOCC-KOPPENSILMOHHYIO CUCTeMY C OABYMSI
BHYTPEHHUMW MepecTpanBaeMbiMU OMOPHLIMW WUCTOYHWKaMK, a TakkKe MO3BONAT MNPOBOAWUTL M3MEPEHUs C
UCMOMb30BaHNEM BHELLHNX OMOPHBLIX CUrHArOB.

Ananunsatopbl PNA oGecneumBaloT BECb CNEKTP N3MEPEHUIA, 8 UMEHHO:

% M3MepeHne ypoBHst abcontoTHOro n Ao6aBovHoro a3oBoro Lyma;

% un3MepeHue ypoBHA ha3oBOro Lyma B UMMYMNbCHOM PEeXUME;

«* HenocpeaCTBEHHbIN AOCTYN K ABYxKaHaneHoMy Bld-aHanunsatopy 100 MI'y;

% M3MepeHne NepexoaHblX MPoLEeCcCOoB (HYaCcTOTHO-BPEMEHHONM 3aBUCUMOCTU, aHan1M3 obnact Mogynsaumm);

< CTEeHOOBOE UCMbITaHWe reHepaTopoB (KOHTPOSb NEPECTPOMKM, CMELLEHMSI YacToThbl, U3MepeHne ¢a3oBoro
LyMa, ToKa, MOLLHOCTM U T.4.);

«* KOHTPOrb CMeKTpa;

< BbINOMHEHWe OYHKLMIA YacToToMepa / N3MepuTens MOLLHOCTH.

[ononHuTensHo

+« [Ba nporpammupyembix manowymsimx DC ncrodyHuka nutadus o 15B n 600mA
< Tpu ManowymsLMX UCTOYHMKA NUTaHKS YNpaBnsoLero HanpsXkeHns ot -5 o +22 B

Enaro,u,apﬂ 0Tpa6OTaHHbIM MeToaAnKamM KpOCC-KoppenAUuNOHHbIX VI3MepeHVIl7I n anroputmam aBTOKaJ’IVIGpOBKVI
BbICOKasA TOYHOCTb M BOCNPON3BOAMMOCTb pe3ysibTaToB M3Mep9HVIl7I AoCTuraeTca aaxe npu naMeHeHmMnm CoOCToAaAHnA
oxpymarom,eﬁ cpenbl. [MonHoCTbIO aBTOMaTU4eckue 3axesaT 4acToThbl U aBTOKaJ'II/I6pOBKa CyLlleCTBEHHO ynpoularT
aKcnnyaTauuio U paclmparT BO3SMOXHOCTU NpUMEHEeHUA np|/|6opa, 4YTO NO3BONAET HAMHOIo 6bICTpee nposoanTb
n3mMepeHna n nosblillaeT y/J,O6CTBO paGOTbI B peallbHbIX YCITOBUAX.

HaHHble aHanusatopbl NpeAcTaBnsaloT COOON KOMMaKTHble MHOroyHKUMOHanbHble Mpubopbl, OCHaLlaeMble
nHtepdericamm LAN (VXI-11), USB-TMC n GPIB (no 3akasy). BMmecTe ¢ HUMM npegocTaBnsaoTCs He 3aBUCALLNIA OT
nNatopmbl  MHTYUTUBHO-MOHATHBIN rpadmyeckuin  nHTepdenc nonb3dosatena ([UM), 6ubnuoteka APl un
achdhekTMBHBIN A3blk kKomaHg SCPI.



TexHu4Yeckmne xapakTepuUCcTUKn

Ha cnepgytolmx cTpaHuuax NpuBOASATCS TEXHUYECKNE XapaKTepuUCTMKu npubopa B rapaHTUNHBIX pexnmax
npm 25 +10°C no wucteyeHun 30-MUMHYTHOrO nepuvoda nporpesa.
TEXHUYECKNE XaPaKTEPUCTMKM BO3MOXHbI, HO HE rapaHTupyiTcs. MuHUManbHble U MaKCUMarbHbIe
3HaYeHUs XapaKTepUCTUK rapaHTUPYIOTCA.
[apaHTUNHbIE pexnMbl. TEXHNYECKNE XapaKTEPUCTUKM BKITOYAKOT B ce6S rpaHMYHbIE 3HAYEHUS NS
yyeTa cTaTUCTU4eCKoro pasbpoca xapakTepucTuK, MOrpeLlHOCTEN UBMEPEHMNS N N3MEHEHUS

XapakTepUCTUK Nof AEACTBMEM BHELLIHUX YCITOBUN.

an/IBeLI,eHHbIe HOMUWHalbHbIE

Mapametp

MuH Tun MakKc

AdononHutenbHo

M3mepeHue abcontoTHoro ¢pasosoro wyma 1 Mry to 40

My, (CW)

N3mepaemblie napameTpbl

YpoBeHb ha3oBoro LiyMa B 0AHON 60koBoM
nonoce [ABH/IL], ypoBeHb CnyYanHbIX
nomex [ABH],

VHTerpanbHbIVi cpeaHeKBaapaTUYHbI caBur
dasbl [rpaa., paa) nnv BpeMeHHoe
Apoxarwe [c], napasutHas YM/OM [y, cke]

Ananas3oH yactot FMIN FMAX
PNA7 1 My, 7 [Ty | BHyTp.onopopbl/BHell.onopsbl
PNA20 1 MMy 26 Ty, BHyTp.onopbl
PNA40 1 My, 40 My, BHyTp.onopbl
PNA20/40 5 MTly, 18Ty BHew.onopobl
AnanasoH MOLWHOCTU Ha BXoAe +26 abm npegensHbIn
no 11y, -25 pbm +20 abM | BblAEPKNBAEMbIN YPOBEHb
1p09I0Ty -20 pbm +20 gbm
900180Ty -15 pbm +20 gbm
18to 30Ty, -15 pbm +23 abm | Cm. rpadmK YyBCTBUTENBHOCTH
30to 35Ty 0 pbm +23 pbm cTp. 11
35t040TTy, 10 pbm +23 gbm
BxoaHoe conpoTtusneHue 50 Om CBA3b NO NepeMeHHOMY TOKY,
KCBH 2 MakcumanbHo 10B DC
[Omana3oH oTcTpoiiku yactotbl | 0.01 Iy, igg;:lg? fc> 150 Mly
0.01 Ty, fe fc <150 Ml'y
PaspeweHue: Konnuecrso lonoca paspeLueus,
Touek Ha aexaay (PPD) 200 200 1600 perynupyetca (x1/x2/x4/x8),
PPD moeT bbITb HUKE AN
camolt mnaglien aekaapl
n3mepeHun
MorpewHOCTb U3MepeHUa 4 nb oTCcTpoMKa < 10 'y,
+3 nb oTcTpoirika 10 My to 1 kly,
12 nb otcTpoiika 1 klfu to 100 My,

YyBCTBUTENbHOCTb U3MepeHuUsn
¢asoBoro wyma

FPaduK YyBCTBUTENIBHOCTH
NnpeAcTaB/ieH Ha CTpaHuLax
9,11, 12




Mapametp

MuH Tun MakKc

AdononHutenbHo

YPOBHU UCKaXKeHuit
BHeLWHME NCTOYHUKHN
OMOPHbIX CUTHANOB
Internal references

-85 gbc
-90 gbc

Bpemsa nsamepeHums

Cm. Tabnuuy «Bpemsi nameperus».

OAHOKPaTHbIN,

3anyck HenpepbIBHbIN, Py4HOWU, NO
WwuHe
U3mepeHus c
BHYTPEHHMMU ONOPHbIMU
reHepatopamu
JAunana3oH yacrtot 1 My, FMAX
YyBCTBUTENIBHOCTb U3MepeHuUsn CM. rpadukK
dasoBoro wyma “YyctButenbHoctn”
oNroBpemeHHas 1 ppm

AonrospemenH PP Onuua LN
CTabunbHOCTb +10 ppm

> +1000 CraHgapTHO

- Pexkum High Drift
ppm
BHewWwHUMM oNnOpHbIMU 1 KaHan UM PeXUM C Kpocc-
reHeparopamm Koppenaune
Ananas3oH yactor 5Mly, 18 Iy,
JAwnanasoH ypoBHelt ONopHbIX +26 nbm npeaenbHbIN
CUTHanNoB
UrH n< e 0 46m +23 2Bm YPOBEHb
) +
> 1.3y 0 abm 23 abm

YyBCTBUTENBHOCTb U3MepeHUusa
¢asoBoro wyma

Cm. rpaduK YyBCTBUTE/IbHOCTHU
Ha cTpaHuuax 9,11 mn 12

Avana3oH ypoBHe# +10 gbm | +15 agbm | +21 gbm Hu»kHKni Bxoa, (< 1.3 TTu)

OMOPHbIX CUTHANOB +13 gbm | +15 gbm | +21 agbm BepxHuit Bxoa, (> 1.3 )
anasoH Ha eHUM

Auan - H HanpAKeRny -5B +20B 3apgaeTca nosb3oBaTeniem

HaCTPOMKHMU

BbixogHoOI TOK 20 mA




N3mepeHue abcontoTHoro ¢asosoro wyma — Onuma (PULSE_

AunanasoH yactor 30 MTl'y, 7Ty, PNA7
30 Mr'y, 18 My, PNA20 / PNA4O

Aunana3oH MmowHOCTU Ha BXxoae | 5 abm +20 abm
MapameTpbl UMNYNbCOB

YacTtoTa noBTOpeHmA 200 Ny, 2 Mly

WunpurHa 200 Hc 2 mc

CKBa*KHOCTb 0.2% 60%
JAunanasoH OTCTPOEK YacToThbl 0.01 Ty PRF
MorpewHocTb U3smepeHui 4 Ab Otcrpoitka <10 Iy

P P 3 b OtcTtpoika < 1 Kl'y,
12 ab >1kKly,

Bpemsa nsmepeHus

Cm. Tabnnuy «Bpemsa
N3MepeHUA».

N3mepeHue BHOcMmoro ¢a3oBOro LWyma HenpepbiBHOro UM MMNYAbCHOTO

curHana (onuma PULSE)

M3amepsemble napameTpebl

OpHononocHbIN YpoBeHb ha3oBoro Lwyma
[aBH/TY], ypoBeHb cnyyariHbix nomex [ABH],
MHTErpanbHbl cpeaHeKkBagpaTUYHbIA CABUM

dasbl [rpaa., paa) nnv BpeMeHHoe
npoxanue [c], napasutHas YUM/®M [y, cks]

PNA7
AnanasoH yacror 5 MTly, 71y PNA20, HacTpansaeTca go 26
5 My 18 1Ty, My
5 Mrly, 18 Ty, |PNA4O0, HacTpanBaemoe ao 40
Muy,
[mana3oH BXOAHOI MOLHOCTH
RF nopTt +3 abm +23 gbm
REF nopTt +13 gbm +20 gbm
[Omnana3oH oTcTpoiike 0.01 Ty, 100 Mly,
MorpewHOCTb U3MepeHUa +3 b < 1 Kly oTcTpOMKa
12 nb >1kKMy

quCTBMTeI'IbHOCTb nimepeHuAa
BHOCMMOTIO ¢a3OBOTO wyma

CM. Tabnmuy 4yBCTBUTENBHOCTD
Ha cTp. 12

M3mepeHUne XxapaKTepUCcTUK nepexogHbix npoueccos (Onuua TRAN)

Measurement parameters
Wideband (WB) mode
Narrowband (NB) mode

Frequency
Frequency, RF Power, Phase




AunanasoH yactor 5 My 100 MT'y, Monoca l

20 MTy, 400 MT'y, Monoca 2

80 MTly, 1.6 Ty, MNonoca 3

320 MTly, 31Ty, MNonoca 4

1.3T1Ty, 26Ty, MNonoca 5

5.21Ty, FMAX MNonoca 6
[Anana3oH nsmepeHum
LLUIMPOKOMONOCHbIN pexXnm Monoca 1-6
Y3KOMNO/IOCHbIN peXum 200 kIy, 80 Mrly, | 200 Klu, 1.25 Mrlu, 80 Mry,

PaspelweHue no yacrote

see tables on page 13

BPEMﬂ nimepeHuAa

10 ps 1 min

Pa3peLue|-w|e no BpemeHun

16 ns 50 ms

Pexxum 3anycka

OAHOKPATHbIN,
HEeNpepbIBHbINA, BHYTPEHHUN
LLIMPOKONUCTHBIN PEXUM NN

Y3KOMONOCHbBIM PEXMM MO
MacKe, BHeLHWH

M3mepeHue $pa3oBbix WYMOB Nayku umnynbcos (onuma BURST)

N3mepaemble napameTpbl

dazosbIit Wym [aBH/Tu]

Ananas3oH yactot 5 My, FMAX
Aunanas3oH oTcTpoek 1/T 30 Mly, T: Bpema o0630pa
Bpemsa usmepenuma (T) 10 mKc 1 MuH

YyBCTBUTENBHOCTb U3MEPEHUA
dasosoro wyma, abH/Ty
1Kly
10 Kly,
100 Kl'y,
1My,
10 MTly,

-120
-128
-131
-131
-147

OauH Kanan, f=11T1Ty,

N3mepeHue amnautygHoro wyma (onuua AM)

N3mepaemblie napameTpbl

OAHONONOCHbI AMMNUTYAHbIN
wym [aBH/Tu]

AunanasoH yacror 5 My 18 Iy,
[AwnanasoH ypoBHeii curHana
5Mly 010y -20 pbm +20 gbm
10 My go 18 My, -10 pbm +20 gbm
[AunanasoH oTcTpoek 0.1Ty 40 MTly,




MorpewHOCTb U3MepeHUuna 2 16
y
YBCTBUTE/IbHOCTb U3MEpPEHUA 1ML, P = -10 4BM 40 +20
amnautygHoro wyma (1 Kopp), Em
ABH/Ty A
1Ty -100
10 My, -115
100 Iy, -135
1kMy -145
10 Kly, -155
> 100 Ky, -160
bN®-aHanunsartop
U3mepaemble napameTpbl 2 BNC poseTKa (rear panel), AC
coupled
Anana3oH HanpAXXeHuu nocr.
TOKa
BbB/Tu, abm/T'u, HB/VT
BxogHoe nonHoe ABB/Tu, AbM/Tu, HB/VT
conpoTusBneHue
Anana3oH HanpAXXeHun nep. -12 B +128B
TOKa 1 kQ DC
Anana3oH yactoT + 10 abm
MnoTHOCTb Wyma Ha BXoAae 1My 100 MTy,
U3mepsemble napameTpbl <1 nV/\/Fu, 10 Kl oTCTpOMiKa

3anyck

OZJHOKPAaTHbIN,
HenpepbIBHbIN, BHYTPEHHW,
BHELUHWUM

M3mepeHune HecTabunbHocTH YacToTbl (onuma TSTAB)

N3mepaemblie napameTpbl

desunauna AnnaHa

Bpems namepeHusn 1s 10 gHen
y
YBCTBUTE/IbHOCTb U3MEpPEHUA Mpv nonoce RBW 100 My
Aesuaumum AnnaHa
tau=1c >e-13
tau=100c le-13

MoHuTopuHr cnektpa / CkaHuposaHue (onuua SPEC)

U3amepsaemble napameTpbl

Abm, nbm/Tu, abB/Ty,

AnanasoH yacror

10 Mly, 7 Ty,
10 MTy, 26Ty,
10 Mly, 40Ty,

PNA7
PNA20
PNA40




Monoca o63opa SPAN 5kly, 100 MTy,
MNonoca paspeweHusa (RBW) 5.8y 58 Kkl'y,
MorpewHocTb U3MepeHus
AbconTioTHaA +3 nb
OTHOCKTENbHAA +1 b
YpoBeHb cO6CTBEHHbIX LWYMOB,
Abm/ry,
10 Ml go 4 MMMy, -130
41Ty po 18Ty, -120
18 My, po 40 My, -100
YpoBeHb ‘-IfCTOTHbIX Y Pox = 0 ABM
MUCKaXKeHu#
10 Ml go 4 My, -70 pbH
41Ty po 18 My, -60 gbH
18 My 4o 40 My, -55 abH
3anyck HENpepbIBHbIN, PY4HOM ,
WWHa
M3mepeHue napametpos 'YH (onuua VCO)
YacTtoTa [lu]
YyBCTBUTENBLHOCTb MO
Hanps»eHuto (Af/AVc) [Tu/V]
N3mepaemble napameTpbl Yactota Pushing [Tu/V]
BbIxoaHan MOLWHOCTb [ABbm]
DC ToK nuTaHua [mA]
SSB PhN / AM [aBbH/Tu]
MapameTpbl CBUNUPOBAHUA
Hanp. nutanuma DC 0B 15B Perynupyetca
ToK nutaHua DC 550 mA
HanpsaxeHue ynp. -5B 20B Perynupyetca
Tok ynp. 20 mA
Yacrora 5 My FMAX
HeonpegeneHHOCTb 0.5 ppm
JAwvanasoH BXogHOW MoOLWHOCTU | -5 abm 20 abm
MorpelwHocTb 0.5 gb 2 b
DC TOK nuTaHusa 0 mA 550 mA
MorpelwHocTb 1%
B
pemsa ycTaHoBAeHUue 20 Mc
BbIXOAHOrO CUrHana




CKOpoCTb U3mepeHun

70 mc Ha
TOYKY

B KaxKaom Touke namepsatorca
yactoTa, KI'YH, cmeweHmne
YACTOTbl, HANPAXKEHMEe
NUTAHKUA NOCT. TOKa U
MOLLHOCTb

Yacrotomep

U3mepsaemble napameTpbl

YacrtoTa [lu]

[Owvana3oH vyacroT

1 MMy FMAX

A6contoTHAA NOrpewHoCTb

300
MJIH.A0Ne

Nnbo norpewHoOCTb BHELWHEro
OMOPHOro CnurHana

YyBCTBUTENBHOCTb

Cm. TNoBOM rpadmk
YyBCTBUTENbHOCTH.

MU3mepeHne mowHOCTH

U3mepsaemble napameTtpbl

Power mW, gbm

[IManasoH yacror 5 Mrly, FMAX PNA7, PNA20

5 Mrly, 27 Ty, PNA40
A6coNI0THAA NOrpeLHoCTb +1 nb 2.5 ob <271y
[Ovana3soH mowHocTen -10 gbm +13 gbm




Ynpasnaowme HanpaxeHne/ HanpaxkeHne nutaHua

Ynpasnaouwme HanpaxeHue
DUT

BNC front panel output

Ownana3oH HanpsxeHua (DC)

-5B

+22 B

PaspelueHne yCTaHOBKM
HanpAXKeHUs

1 mB

I'IorpeLu HOCTb YCTAHOBKHU
HanpA>XeHunA

+2 mB

YpoBeHb Wwyma

<2 nNVims/VIy,

>2 kly,

[Jnana3oH nsmepeHua
NOCTOAHHOIO TOKA

0 mA

35mA

HanpsakeHue nutaHua (Kanan
nutaHma 1 & 2)

BNC BbIxoAbl Ha 3agHem
naHenu

[Jnana3oH HanpAXeHui NocT.
TOKa

ov

15V

LJNCKpeTHOCTb YCTAaHOBKMU
HanpAXKeHua

10 mB

MorpelwHOCTb YCTAaHOBKMU
HanpAXKeHua

+10 mB

YpoBeHb Wwyma

<10 NVims/VIyY,

> 20 kly,

BbixogHoe conpoTtueaeHne

<0.50m

AnanasoH n3mepeHnAa nocT.
TOKa

0 mA

550 mA

Ha KaHan

PaspeweHune

100 uA

10




padmku paboumx xapakTepucTuk
YyBcTBUTENLHOCTL K thazoBoMy wymy (ABH/T L)

Bpema usmepeHusi: ~25c, nocne nepBoV KpOCC-KOppensuuu; nocriegyowme Koppensumm obecneumBaloT MOBbILIEHUE
yyBcTBUTENBLHOCTM Ha 5 b ansa 10, 10 ab ans 100 n 15 gb ans 1000 koppensAuui.

YyBCTBMTENbHOCTb U3MepeHUa $pa3oBoro Wwyma

0
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YyBCcTBUTENBHOCTb M3MepeHun ¢pasosoro wyma pexxkum high drift

0

an

Phase Ndise Sensitivity (high drift mode)
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YyBCTBUTENBHOCTb NO MOWHOCTU 5 MIy o 40 My (cuHAaa amHua abm)

1=408

A

-35

Bpems usmepeHus caszoBoro wyma
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BpeMa namepeHma ¢a3oBoro wyma

O6u.|,ee BpemAa nasmepeHmAa COCToOUT U3 BpemMeHn Hanagku, BpemeHu nepegadym naoc Konndecrtsa
BbIMO/IHEHHDbIX I-(OppGJ'IﬂLI,Mﬁ, YMHOXEHHbIX Ha BpeéMA Ha 3a 1 Koppenayuto.

Bpema Ha 1 koppenauuio KonnuectBo ToueK (HacTpolika)
(sec)
0.1 Ty ao 100 Ml 80 250 Ha pgeKkaay
1Ty go 100 Mly, 8 250 Ha pgekaay
10 My, oo 100 Mry, 0.8 250 Ha pekapy
100 Ny, oo 100 MTy, 0.1 250 Ha pekapy
1kKly go 100 Mly, 0.01 250 Ha pgekaay
10 kl'y go 100 Ml <0.004 250 Ha pgekaay

qYBCTBMTen bHOCTb UaMmepeHusa CIJaBOBOFO iyma
BHyTpeHHMe onopHble reHepaTopbl (onuua LN)
ABCONIOTHbBIN OTcTpoiiKa
ypoBeHb pa3oBbix
wymos (Onums LN) 1ry, 10y, 100My, | 1kMy | 10kMy | 100kMy | 1My,
10Mry, -115 -140 -155 -165 -172 -175 -175
100MTy, -95 -120 -135 -160 -172 -178 -178
1My, -75 -100 -115 -140 -155 -160 -160
3y, -65 -90 -105 -130 -145 -150 -155
10y, -55 -80 -95 -120 -135 -140 -145
250y, -45 -70 -85 -110 -130 -135 -140
Ycnosus N3mepeHne: MolLHOCTb Hecylen: >=5 abm; 1 Koppenauus

BHewHMe onopHble reHepaTopbl

ABCOIIOTHbIN OTcTpoiiKa
ypoBeHb $a3oBbIx
WyMOB 1y, 10y, 100My, | 1kMy | 10kly, | 100kMy | 1Mry,
10MTy, -135 -150 -155 -170 -175 -175 -175
100MTy, -120 -130 -140 -170 -178 -178 -178
1y, -100 -110 -125 -155 -170 -170 -170
3My, -95 -110 -125 -155 -170 -170 -170
10y, -90 -110 -120 -145 -155 -155 -155
18Iy, -85 -105 -115 -120 -140 -145 -145
JononHutenbHo |U3mepeHune: MowHoOCTb Hecylen: >=5 abm; 1 Koppenauusa

13



quCTBMTe.ﬂbHOCTb nimepeHunAa BHOCMMOro ¢a3OBOI'O wyma

1 kaHan
BHocuMbI DLL OtcTpoiika
(1 kanan) 1My 10ry, 100ry, 1kly, 10kMy, | 100kly | 1My,
10Mly<f<1rry | -130 -140 -150 -160 -170 -170 -170
1My < f <4y, -130 -140 -150 -160 -170 -170 -170
4Ty < f<16MMy, -115 -125 -135 -145 -150 -155 -160
Ycnosua: MowHoctb no Bxoay RF: >=10 abm; REF >=13 abm
[ononHutenbHo |[lByx-KaHanbHaa KPOCC-KOPPENALMA MOXKET YNy4LlnTb Ga30BbIi
Wwym Ha 5 ab npun Kaxkgom 10-x KPAaTHOM yBENMYEHUN KOPPENALUNA.

MN3MepeHMe napaMeTpoB nepexoaHbiX NpoLeccoB

MorpelwHoCcTb n3MepeHnsa YacToTbl +/-(pa3peLleHne + HeonpeaeneHHOCTb BHYTP. ONOPHOro
reHepaTopa). TabanuHble pa3peLlueHms namepstotcs ¢ PNA 1 TecTpyemMbiM YCTPONCTBOM,
CUHXPOHW30BaHHbIM K OAHOMY OrnopHoro reHepatopy 10 MI'y. BxogHown ypoBeHb O abwm.

LLnpokas nonoca: UsmepeHue nepexoaHbIX NPOLLECCOB YACTOTbl OT BPEMEHM
(MapasutHaa YM, 5% Bugeononoca, TMNOBbIe 3HAUEHUA)

::Zf::::;“”e no 16 HC 128 Hc 500 HC 1 pc >=10 uc
NMonoca vacror PaspeweHue no yacrore [y}
5 0100 My, 3k 100 30 15 10
20 po 400 Ml 5k 700 200 100 20
80 no 1600 Mly, 10k 1k 200 100 50
320 po 3000 Mly, 30 k 15k 300 150 150
1300260y 100 k 6 k 2k 1k 1k
5.2 Ty FMAX 500 k 20 k 4 k 2k 2k

Y3Kana nonoca: UamepeHne nepexogHbiX npoueccos PaspeweHne No YactoTe OT paspeLlieHunsn
BO BpemeHu (MapasutHas FM, 80 Mly nonoca, 5% Buaeo nonoca, Tmn)

::ZF:AGEL:ZHWG no 16 HC 128 Hc | 500 He 1pc 10 uc | >=20 uc
Avnana3oH yacrot Paspewenue no yacrore [u]
<200 My, 1.5k 50 10 4 4 4
<800 Mrly, 2.5k 150 15 10 4 4
<2TlTy, 2.5k 500 20 10 4 4
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<20y

30k

4 k

150

70

20

>20 My

50 k

4 k

400

150

50

15

Y3Kas nonoca: UsmepeHue nepexogHbiX npoueccoB PaspeLwieHne No 4acToTe OT pa3peLleHus

BO BpemMeHuU

(MapasuTtHaa YM, 1.25 Mrly, Monoca, 6e3 BugeodpunbTpa, TMN.)

:;Z‘:nee":l‘:‘””e no 256 Hc | 500 HC 1 uc 10pc | >=20pc
Aunana3oH yactor PaspeuweHue no yacrtote [lu]
<200 Mly, 60 30 15 1.5 0.5
<800 Mly, 70 30 15 1.5 1.5
<20y 100 40 15 3 1.5
<20y 1k 300 150 30 15
>201Ty, 3k 1k 400 60 30

Y3Kas nonoca: UsmepeHune nepexogHbix npoueccos PaspelieHure No 4actoTte OT paspelueHmn

BO BpemeHu

(MapasutHaa UM, 200 klfy, nonoca, 6e3 BuaeopuabTpa, TUN)

PaspeweHue no
BpemeHu

1 pc

10 pe

>=20 pc

Avana3oH yacrot

PaspeweHue no vactore [lu]

<200 Ml'y, 1 0.5 0.3

< 800 Mr'y, 1.5 0.5 0.3
<2ITy, 3 1 0.4
<20 Ty 20 10 3
>20T0Tuy, 50 20 10

Y3Kaa nonoca: UamepeHue nepexoaHbixX npoueccos PaspelieHne no yacroTe OT paspeLleHus
BO BpemeHu (MapasutHasa UM, 200 kl'y Monoca, 6e3 BugeodpunbTtpa, TMN)

PaspelweHue no
BpemeHu

1 pc

10 pe

>=20 pc

Avana3oH yacrot

PaspeweHue no yacrore [lu]

<200 Mruy, 1 0.5 0.3

<800 MTluy, 1.5 0.5 0.3
<2y, 3 1 0.4
<200y 20 10 3
>201Ty, 50 20 10
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Npacpmuecknnn nurepdenc (UsmepeHusa eLLU)

AP Anapico APPH Signal Source Analyzer GUI (connected to 0330: APPH20G (192.1681.42)) - o x
File Device Plot View Help
Absolute Phase Noise | Additive Phase Noise | Amplitude Noise = Absolute Phase Noise (High Drift) | FFT Analyzer | Transient Analyzer | Time Stability | VCO Characterization | Spectrum Monitoring
signal Detection Measurement Setup Plot Configuration
']
- 99.999952‘MHZ ‘ +11.SD‘dEm Offset . ——————————f—  [races
bt di 1 B oW ko dm e A s Ge s

L
Contig

Valid signal detected

[l Save Trace [ Up | pown [ Edit | Unsel | Del [ Add [ Copy

Measurement Time Domain Data Table Statistics DUT Info Measurement Status

Date: 9/18/18 4:05 PM - Device: APPH2 PULSED 223-039366E00-0339 (FW: v0.0.0) - GUI: v1.2.8802 - ﬁemngs Reset Position Legend || DUT Info || Markers Spur:
ey Markers ' Spurs Unit Raw
1 100Hz -107.9dBeHz - [2] 1 37 Hz 116 7 dBaHz
80 2 100Hz -134 9 dBeHz - [2] 2 45 Hz -118.8 dBeHz
a0 3 100kHz -164.4 dBeHz 2] 3 MMz _133.1 dBa/Hz
= — 4 10.0kHz 1839 dBeHz  [2] 4 158Hz _135.1 dBe/Hz
I -100 5 100kHz -185.1 dBcHz  [2] 5 27BHz 1358 dBcMHz
L3
]
g 1o
&1
S 130
% - R
0 el | |
& 140 H
= -142.25 dBc/Hz M,
O 450 0 I
2 I
o 160 \
170 | ||
180 [ Tt Y [
Mumt ' AT e A SN S 1| K
=D 2710 kH.
i Mk oal bl W
1E0 1E1 1E2 1E3 1E4 1E5 1E6 1E8
Frequency [Hz]
connected to 0330: APPH20G (182.168.1.42) > XCorr Measurement. (C:25/110 A:0/1, 2.2min / 9.3min)
paduueckuit uHTepodeiic (UamepeHune ®asosBoro wyma B
AP APPH GUI (connected to 0272: APPH20G (192.168.1.172)) - o X
File Device Plot View Help DEBUG
Absolute Phase Noise = Additive Phase Noise Amplitude Noise Absolute Phase Noise (High Drift) FFT Analyzer Transient Analyzer VCO Characterization Spectrum Monitoring 3. Cal:Gain 4. Cal:FINAL
Setup Plot
- 10999.992705 MHz +9.81 dBm {EUER ices
g ¢ 100Hz NA - A trace 15 10999994319 GHz 0311117 o721 [
Pulsed
- : trace 14 10.899994162 GHz  03/11/17 07:20
u . 7 10.0Hz -66.0 dBeHz 0
Offset ¥ 1 5 100Hz 738 dBe/Hz
obrobsal ds | 3 10 so wosbo ks 1k shonstix th 2 s tdwagmshaom e 100kHr 870 dBoz O trace 13 10.999994162 6Hz 0311117 07:19 [
o It Ref 15 Corr ooy 2 100KHz -1008 dBoHe trace 12 10999994261 6Hz 0311117 07:17 [
onfi uppt
9| zchanne 1 Aver. Suptiy 2 OFF s 100kHz -100.9 dBeHz O trace 11 79.999958 MHz 0311717 07:15 [
[[] Continuous 2 350kHz -1008dBcHz | [ trace 10 199.999894 MHz  03/11/17 07:15
[ Save Trace New Edit Del Up [ Down [ Edit | unsel | Del [ Add | Copy
Measurement Time Domain Data Table Statistics DUT Info Measurement Status
180
120
=i i Il
g Sl - i I
£ 0
£
-120
180
1E1 1E2 ) Tea 1es ) 1E7 )
[ sevings || Resetpositon Legend | [ oUTinto || wanes || spus || statisties
S0 fETA i A
ol N PuiseRate:  499.25kHz
1 ] P-u\ r Pulse Width: 202 ns
70 -t
_ DutyCycle:  14.6%
5 it
. |\
3 y A\
g o
ey e
% 110 ) ) et
& _— I
@ P
@ L
? -l
140
|
180 v
£601: {1.2.6260 - Device: APPHZDG PULSED 253.037326A00.0272 (FU v0.0.0) - Dte: 1117 7:21 Al
1e1 1e2 1es 1e4 1es 1Es 1E7 1E8

connected to 0272: APPH20G (192.168.1.172)

Frequency [H2]

> DUT signal detected. Cont: 46.0°C
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paduueckum nuutepdeic (AHann3 nepexoaHbiX NPoLECCOB)

AP APPH GUI (connected to 0270: APPH20G (192.168.1.194) - O X
File Device Plot View Help DEBUG
Absolute Phase Noise Additive Phase Noise Amplitude Noise  Absolute Phase Noise (High Drift)y FFT Analyzer Transient Analyzer VCO Characterization Spectrum Monitoring 3. Cal:Gain 4. Cal:FINAL
General Plots.
- - 4 WB Frequency EAY Axis Autorange | [41NB Frequency Y Axis Autorange
oits
-14.25
2117.600
TISTE 2117.575 f | | s | |
— S N N o e e A A T TN a7 l I
“15k |-+ I 1 b I
10M Reference na 2117525 I \ i 1 i i 1 1 : I { l i " | l Il
2117.500 1| -1ssk H-Hi (114
Wide Band i f !
2117.475 -155k ¥ i i
Frequency Range 1-26GHz v | i L I ’ J
2117450 575k . L . 4 | I
P— T
Target Frequency 21174 MHz e e I T
2117.400 “”H‘U |“\‘w \H I ‘Hxl H I \‘ ‘u\l H 1 1625
Rrecustcy/Sean 2117.375 [ I —
Phase Reference 21175 MHz 2117350 -
) 0 100 200 300 400 500 600 700 800 900 1,000 0 100 200 300 400 500 €00 700 800 900 1,000
Trigger Time [ps] Time [ps]
saurce
- NB Power Y Axis Autorange | [z NB Phase Y Axis Autorange
175
150
125
100
75
S0
25
]
25
50
75
-100 [
-125
-150
-175
0 100 200 300 400 500 600 700 8OO 900 1,000
Time [ps]
connected to 0270: APPH20G (192.168.1.194) > Measurement completed. (total: 3.7s) Cont: 39.9°C
A4 A4
I'paquecmu MHTedeEMC (|V|OHVITOpVIHr CﬂEKTpa)
AP APPH GUI (connected to 0270: APPH20G (192.168.1.194)) - 0 X
File Device Plot View Help DEBUG
Absolute Phase Noise Additive Phase Noise Amplitude Noise Absolute Phase Noise (High Drift) FFT Analyzer Transient Analyzer VGO Characterization Spectrum Monitoring 3. Cal:Gain 4. Cal:FINAL
General Plots.
EERe - B4 WB Frequency B Y Axis Autorange | [ NB Frequency E4Y Axis Autorange
orts
-14.25k
2117.600
TmEErE 2117575 f | | e ] |
D anwnsso J b b L et Ll LTy b 1475k I
151 l }ooths i o b i
10M Reference no 2117.525 : \ “ i " | l”
2117.500 -15.25k { it -
Wide Band ,r * f ! }
2117.475 -155k ¥ i i
Frequency Range 1-26GHz ~ | i L | ’ J
2117.450 1575k | - - fid 1t L 1
arow e R
Target Frequency 21175 WHz e I f ! \‘ |
2117400 CTT T T e 16,25k
Freauency Span 2117.375 A 1
-16 5k
Phase Reference 21175 MHz  2117.350
3 0 100 200 300 400 500 600 700 800 900 1,000 0 100 200 300 400 500 600 700 8OO 900 1,000
ey Time [us] Time [ps]
N NB Power Y Axis Autorange | [Z1NB Phase OY Axis Autorange
175
150
125
100
75
50
ES
]
25
50
75
-100 [
-125
-150
175
0 100 200 300 400 500 600 700 800 900 1,000
Time [us]
connected to 0270: APPH20G (192.168.1.194) > Measurement completed. (total: 3.7s) Cont: 39.9°C
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paduueckum nutepodenc (TecrmposaHme napamerpos NYH

AP APPH GLI (connected to 0271: APPH20G (USE)

File  Device Plot View Hep  DEBUG

Absolute Phase Noise Additive Phase Noise  Ampltude Noise  Absolute Phase Noise (High Drifty FFT Analyzer Transient Analyzer VCO Characterization - Spectrum Monitoring

Confiquration
DUTType [VCO ~

Und Absolute [MHz] ~
Supply 1

wnszma ]
Supply 2 '7 =
wmmn Jvt ey | D003V [ OFF
DUT Tune
- 00Vio 110V
Tune points 333
Select £ Frequency E Kvco
£ Supply Current (Supply 1) & Power
A Pushing (Supply 1) & Phase Noise
Offset Frequency 1 10 kHz
Offset Frequency 2 100 kHz
Offset Frequency 3| 1000 kHz
Offset Frequency 4 kHz
Measure
Resalts
Marker Values
FV Charactenstics 80112701 MHz
Ky 5.022 MHzV
Supply Current 264 mA
Output Power 286 dBm
Supply Pushing 170.3 kHzV
Ph 1 10.00 kiz -115.4 dBcz
PN 2 1000 kHz -140 4 dBcHz
PH 3 1.000 Mz -156.4 dBcHz
Linearity 68%
Pull Range 48 202 MHz
Average Ky 4575 MHzV

connecled to 0271: APPH20G (USB)

FV Charactenistic

‘Supply Current

RN

Supply Current [ma]

8

Pushing

Pushing MHzn]
g

] [ o "
Tune Vollage M
) o 7 F] ® ] n
Tuns vetags (M

= [ o n

Tuns Vonage [v]

> Measurement completed. (fotal. 1.1min)
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3 CalGain 4 CalFINAL

Power

888 PhN [4BeHI

Ko [MHZV

Tune Voltage M

3 a4 5 [ 7
Tuns Vahags M

Tune Voltage M

10,00 KR = 100.0 FHz — 1,000 M-z

).

Cont: 35.8°C



KoHHeKTOopbI

il A S

APPH20G

(" =

P ey e

PY Bxoabl: RF IN, REFIN1 HIGH and LOW, REFIN2 HIGH and LOW: SMA female
Bbixoabl ynpasnstowero HanpaxeHusa: TUNE1, TUNE2: BNC (po3eTka)
BKkaroyeHnA NnuUTaHuA

CBeTtoanoaHana noacsetka: POWER, READY, REMOTE

KoHHeKTopbl (3aaHAa naHenb)

o vk wWwNRE

AT TG

Y3KononocHbIn Bxoa (BB1, BB2): BNC (po3eTka)

MutaHue (SUPPLY1, SUPPLY2): BNC po3eTka

AUX Bxogbl: EXT TRIG (cuxHpoHM3auma) 10 Ml REF IN: BNC (po3eTKa)
LAN : RJ-45

USB 2.0

Bxoa nuTtaHua (24V, 2A)
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O6Lwme xapaKTePUCTUKH

NHTepdeiicbl yaaneHHOro NporpammmnpoBaHus
Ethernet 100BaseT LAN interface,
USB 2.0 host & device
GPIB (IEEE-488.2,1987)
Control language SCPI Version 1999.0

Hanps»xeHue nutaHua 24 VDC; 70 W maximum

ApanTtep nUTaHUA B KomnaeKkte nocraBku: 100-240 VAC in/ 24V, 6A DC out
Pabouasa temnepatypa 0 to 40 °C

Temnepartypa xpaHeHua —40 to 70 °C

BbicoTa Ha ypoBHem mopsa 15,000 meTpos

C € notice

Be3onacHocTb/3MC coOTBETCTBYET AEMUCTBYIOLWMM NPaBUAaM U AUPEKTUBAM NO 6€30NacHOCTM U
SMC.

Bec < 10 kg (21 Ibs) net
Fa6aputbi BK/toYaA pe3nHy: 154 mm H x 467,5 mm L x 342 mm L
c pyykon: 154 mm H x 520 mm LW x 342 mm L
py4Ka: paguyc 230 mm [9 in]; moxeT 6bITb ToueH 360

o

1. Onuumn

GPIB: iimepdgelic npozpammuposaHus IEEE-488.2, 1987

LN Ynempa-Hu3skul yposeHo L 6 6s1u3u K Hecywiell

PULSE: umnynescHsili BY 803MOXHOCMb U3MepeHUs

AM: 803MOIHOCMb U3MEPEHUA aMNAUMYOHO20 WymMa

BURST: usmepeHue nysn6co08020 noe3oa, MAackuposaHue Ummnynscos
APN: addumusHoe usmepeHue ¢pa3o8020 Wyma

TRAN: nepexodHsili aHanus

TCTAB. aHanu3 cmabunsHocmu epemeHu

© NS U A WNR

VCO: N3zmepeHue napamempos 'YH

[
S

SPEC: MoHumopuHe Criekmpa

20



