Ana|pjco

Ed of Switzerland

TexHnyeckune xapakrepuctuku PNA7 /
PNA20/ PNA40, Bepcusa 1.21

(okTA6pb 2018 r., cepumHbie HoMmepa XXX-XXIXXXXXX-XXXX u Bbiwe)

AHanusaTtop ¢gasoBbix wymos 1 My go 7, 26 unn 40 'y




BBeaneHue

Ananusatopsl PNA7, PNA20, PNA40 — 3TO MHTErpMpoBaHHOE peLleHne, KoTopoe BKNoYaeT B cebs HeobxoanmbIn
Habop yHKUMI ONA aHanusa XapaKTepUCTUK UCTOYHUKOB curHana B auana3oHe oT BY pgo CBY, Takmx kak
KBapLeBble reHepaTopbl, cuHTe3aTopbl ¢ @AY, TakTtoBble reHepaTopbl, YH ¢ ®AIMY, reHepatopbl C
ON3aneKTpMyYeckuM pe3oHaTopoM U np.

AHanusaTopbl cepun PNA npubopbl codepxaT [OByXKaHamnbHYH KPOCC-KOPPENSLUMOHHYIO CUCTEMY C ABYMS
BHYTPEHHUMW MepecTpanBaeMbiMU OMOPHLIMW WUCTOYHWKaMK, a TakkKe MO3BONAT MNPOBOAWUTL M3MEPEHUs C
UCMOMb30BaHNEM BHELLHNX OMOPHBLIX CUrHArOB.

Ananunsatopbl PNA obGecneumBaloT BECb CNEKTP N3MEPEHUIA, 8 UMEHHO:

% 13MmepeHne ypoBHsi abcomntoTHOro u o6aBoYHOro ha3oBoro Lyma;

< M3MepeHne ypoBHsi (ha3oBOro Wyma B UMMNYNbCHOM peXuMme;

% HenocpeacTBEHHbI AOCTYN K ABYXKaHanbHoMy Brd-aHanusatopy 100 MIy;

% 13MepeHne NepexofHbIX MPOLECCOB (4aCTOTHO-BPEMEHHOM 3aBUCUMOCTU, aHanu3 obracTt Moaynsauun);

< CTEeHOOBOE UCMbITaHWe reHepaTopoB (KOHTPOMb NEPECTPOMKM, CMELLEHUS YacToThbl, U3MepeHne casoBoro
LymMa, ToKa, MOLHOCTN 1 T.4.);

«* KOHTPOIb CMEKTPa;

< BbINOMHEHWe (OYHKLMI YacToToMepa / N3MEPUTENS MOLLIHOCTMU.

[JononHuTenbHO

« [Ba nporpammupyembix Manowymsimx DC ncrodyHuka nutadus o 15B n 600mA
< Tpwv ManowWymMsLLMX UCTOYHUKA NUTaHUS YNPaBSOLWEro HanpskeHus ot -5 go +22 B

Brlaro,u,apﬂ OTpaGOTaHHbIM MeToaAnKamM KpOCC-KOppenALUNOHHbIX |/|3mepeHvu7| n anroputmam aBTOKaJ'IVI6pOBKM
BbICOKasA TOYHOCTb M BOCNPON3BOAMMOCTb pe3ynbTaTtoB MSMepeHMVI OocTuraeTca gaxe npu uSMeHeHun coCToAHnA
oxpymarom,eﬁ cpenbl. [MonHoCTBbIO aBTOMaTU4eckue 3axesaT 4acToThbl U aBTOKaJ'II/I6pOBKa CyLlleCTBEHHO ynpoularT
aKcnnyaTauuio U paclmparT BO3SMOXHOCTU NpUMeHeHnA np|/|6opa, YTO NO3BOJIAET HAMHOro 6bICTpee npoBoaAUTb
n3mMepeHna n nosblllaeT y}J,O6CTBO paGOTbI B pealibHbIX yCNOoBUAX.

HaHHble aHanusatopbl NpeAcTaBnsaloT COOOM KOMMaKTHble MHOroyHKUMOHanbHble MNpubopbl, OCHaLlaeMble
nHtepdericamm LAN (VXI-11), USB-TMC n GPIB (no 3akasy). BMmecTe ¢ HUMn npegocTaBnsaoTCs He 3aBUCALLNIA OT
nNatopmbl  MHTYUTUBHO-MOHATHBIA rpadmdeckuii  nHTepdenc nonb3dosatensa (FUM), 6Gubnmoteka APl u
ahheKTMBHBIN s3bIK kKoMaHa SCPI.



TexHu4Yeckne xapakTepUcTUKn

Ha cnegytolumx cTpaHuiuax NpUBOASTCS TEXHUYECKNE XapaKTepPUCTMKN Npnbopa B rapaHTUNHBIX pexnmax
npm 25 +10°C no wucteyeHun 30-MUMHYTHOrO nepuvoda nporpesa.
TEXHUYECKNE XaPaKTEPUCTMKM BO3MOXHbI, HO He rapaHTupyrTcs. MuHUManbHble U MakCUMarbHble
3HaYeHUs XapaKTepUCTUK rapaHTUPYIOTCA.
[apaHTUNHbIE pexnMbl. TEXHUYECKNE XapaKTEPUCTUKM BKITOYAKOT B ce6H rpaHMYHbIE 3HAYEHMS ANs
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)

N3mepsemble napameTpbl

YpoBeHb (ha3oBOro Lwyma B 04HON 60KOBOM
nonoce [oBH/TL], ypoBeEHb CryYanmHbIX
nomex [ABH],

MHTErpanbHbl cpeaHeKBagpaTUYHbIA CABUM
dasbl [rpaa., pag) nnv BpeMeHHoe
apoxanue [c], napasutHas UM/®M [y, cks]

Ananas3oH yactot FMIN FMAX
PNA7 1 MMy 7Ty, BHyTp.onopbl/BHeww.onopsl
PNA20 1 Mrly 26 Ty, BHyTp.onopbl
PNA40 1 My, 40 My, BHyTp.onopbl
PNA20/40 5 MTly, 18Ty BHew.onopobl
AnanasoH MOLHOCTU Ha BXoAe +26 nbm npeaenbHbIN
o 1rMmMy -25 gbm +20 pbm BblAEpPXKMBAEMbI YPOBEHb
1p09I0Ty -20 pbm +20 gbm
900180Ty -15 pbm +20 gbm
18to 30Ty, -15 nbm +23 agbm | Cm. rpadmK 4yBCTBUTENIBHOCTU
30to 35Ty 0 pbm +23 pbm cTp. 11
35t040TTy, 10 pbm +23 gbm
BxoaHoe conpoTusneHune 500m = CBA3b NO NepeMeHHOMY TOKY,
KCBH 2 MakcumanbHo 10B DC
AwanasoH otcTpoiiku yactotol | 0.01 My 100 MTly, fc> 150 Mly,
0.01 Iy, > 25% of fc fc <150 MTy,
PaspeweHune: Konnuecrso rlonoca paspeLuerius,
ToueK Ha aexaay (PPD) 200 200 1600 perynupyetca (x1/x2/x4/x8),
PPD mosKeT bbITb HUXKe AN
camol mnajluen aekaabl
n3mepeHua
MorpewHoOCTb U3MmepeHnsa 4 nb oTcTponKa < 10 'y,
+3 nb oTcTpoirika 10 My to 1 kly,
12 nb otcTpoiika 1 klfu to 100 My,

YyBCTBUTENBHOCTb U3MEpPEHUS
¢asoBoro wyma

lPaduK YyBCTBUTENBHOCTH
NpeAcTaB/ieH Ha CTpaHuLax
9,11, n 12




Mapametp MwuH Tun Makc JdononHutenbHO
YPOBHU UCKaXKeHuit
B
oropHo CHTHan0S 5 ae
P -90 gbc

Internal references

Bpemsa nsamepeHums

Cwm. Tabnuuy «Bpewms

U3MEPEHNSI» .

OAHOKPaTHbIN,

3anyck HenpepbIBHbINA, PY4HON, MO
lWHe
U3mepeHus c
BHYTPEHHMMMU ONOPHbIMU
reHepatopamu
JAunana3oH yacrtot 1 My, FMAX
YyBCTBUTENIBHOCTb U3MepeHuUsn CM. rpadukK
dasoBoro wyma “YyctButenbHoctn”
1 ppm

DonroBpemeHHasn +10 Onuus LN
CTabUNbHOCTb

ppm CraHpapTHO

>+1000 Pexkum High Drift

ppm
BHewWHMMM ONOPHbIMU 1 KaHan UM PEXUM C Kpocc-
reHeparopamu KoppenAauue
AnanasoH yacror 5Mly, 18 Iy,
JAwnanasoH ypoBHelt ONopHbIX +26 nbm npeaenbHbIN
CUrHanoBs 0 2Bm +23 aBm YPOBEHb

<13MMy 0 abm +23 abm
>1.3 Ty A &

YyBCTBUTENBHOCTb U3MepeHunsn
¢asoBoro wyma

Cm. rpaduK YyBCTBUTENIbHOCTHU
Ha cTpaHuuax 9,11 n 12

Avana3oH ypoBHe# +15
OMOPHbIX CUTHANOB +10 pbm | abm +21 nbm Hu»kHnI Bxoa, (< 1.3 TTu)
+13 pbm | +15 +21 abm BepxHuit Bxoa, (> 1.3 )
Abm
p,uana3:)|-| Hanpaxennn -5B +20B 3agaeTtca nonb3oBaTesiem
HACTPOMKHM
BbiXxogHoO! TOK 20 mA




N3mepeHue abcontoTHoro ¢pasosoro wyma — Onuyua (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
MorpewHoCcTb U3MmepeHui 4 Ab Ocrpoiika <10 Ty

P P 3 b OtcTtpoika < 1 Kl'y,
2 nb >1kKly,

Bpemsa nsmepeHus

Cm. Tabnnuy «Bpemsa
N3MepeHUA».

N3mepeHue BHOcMmoro ¢a3oBOro LWyma HenpepbiBHOro UM MMNYAbCHOTO

curHana (onuma PULSE)

M3mepsemble napameTpebl

OpHononocHbIN YpoBeHb ha3oBoro Lwyma
[aBH/TY], ypoBeHb cnyyariHbix nomex [ABH],
VHTErparnbHbIi cpeaHeKBaapaTUYHbIA COABUM

dasbl [rpaa., pag] nnv BpeMeHHoe
apoxarwe [c], napasuTtHas YM/OM [y, cke]

PNA7
AnanasoH yacror 5 Mrly, 711y PNA20, HacTpanBaeTca ao 26
5Mrly 181w, MMy
5 Mrly, 18 Ty, |PNA4O0, HacTpamBaemoe o 40
Mu,
[mana3oH BXOAHOI MOLHOCTH
RF nopTt +3 abm +23 gbm
REF nopTt +13 gbm +20 gbm
OwanasoH oTcTpoiiKe 0.01 Ty, 100 MTy,
MorpewHOCTb U3MepeHHUA 13 ab < 1 Kly oTcTpOMKa
12 nb >1kKly,

YyBCTBUTENBHOCTb U3MEPEHUA
BHOCMMOro $pa3oBoro wyma

CM. Tabnmuy YyBCTBUTENBHOCTD
Ha cTp. 12




M3mepeHUe XxapaKTepuUCcTUK nepexoaHbix npoueccos (Onuua TRAN)

Measurement parameters

Wideband (WB) mode Frequency
Narrowband (NB) mode Frequency, RF Power, Phase
[Avana3oH yacTtoT 5 Mrly, 100 Ml Monocal
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
[AnanasoH usmepeHui
LLUMPOKOMNONOCHbIN pexnm Monoca 1-6
Y3KOMNO/IOCHbIN pexXnm 200 kly, 80 Mrly, | 200 Klu, 1.25 MTlu, 80 Mry,

Pa3peweHune no yacrote

see tables on page 13

Bpemsa nsmepeHus

10 ps 1 min

Pa3pelweHune no BpemeHu

16 ns 50 ms

Pexum 3anycka

OAHOKPATHbIN,
HEeNpepbIBHbIA, BHYTPEHHUN
LLIMPOKOANCTHBIN PEXUM NN

Y3KOMONOCHbBIM PEXMM MO
MacKe, BHeLHWH

M3mepeHue $pa3oBbiX WYMOB Nauku umnynbcos (onuma BURST)

N3mepaemblie napameTpbl

dazosblit Wym [a4BH/TL]

Ananas3oH yactor 5 My, FMAX
JAunanasoH oTcTpoek 1/T 30 Mly, T: Bpema 0630pa
Bpemsa usmepenuma (T) 10 mKc 1 MuH

YyBCTBUTENIbHOCTb U3MEpPeHuUsn
dasoBoro wyma, gbH/ly,
1Kly,
10 Kly,
100 Kl'y,
1 Mry
10 My

-120
-128
-131
-131
-147

OauH KaHan, f=11T1Ty,

N3mepeHue amnautygHoro wyma (onuua AM)

N3mepaemblie napameTpbl

OAHOMONOCHbIM aMNNTYAHbIN
wym [aBH/Tu]

Avana3oH yacTtoT

5Mry 18 My,




[Anana3oH ypoBHeii curHana
5Mly o100y -20 pbm +20 abm
10 My, o 18 Iy, -10 pbm +20 abm
JAunanasoH oTcTpoek 0.1Ty 40 My,
MorpewHocTb U3MepeHus 42 1B
y
YBCTBUTE/IbHOCTb U3MEPEHUA 1MTu, P = -10 4BM 40 +20
amnautygHoro wyma (1 Kopp), Em
ABH/Ty A
1y -100
10 My -115
100 Iy, -135
1Ky, -145
10 Kl'y, -155
> 100 Kly, -160
blr®-aHanunsarop
U3mepaemble napameTpbl 2 BNC poseTKa (rear panel), AC
coupled
[Awnana3oH HanpAXKeHUn nocr.
TOKa
BxogHoe nonHoe ABB/Tu, ABM/Tu, HB/VT
conpoTuBneHune
[Awvana3oH HanpaXKeHun nep. -12B +128B
TOKa 1 kQ DC
Aunana3oH yactoT + 10 abm
MnoTHOCTb Wyma Ha BXoAe 1Ty 100 Mly,
U3mepsaemble napameTpbl <1 nV/\/Fu, 10 Kl oTCTpOMiKa

3anyck

OAHOKpPAaTHbIN,
HenpepbIBHbINA, BHYTPEHHWUIA,
BHELLUHUN

M3mepeHune HecTabunbHocTH YyacToTbl (onuma TSTAB)

U3amepsaemble napameTpbl

Jesunauna AnnaHa

Bpemsa namepeHusn 1s 10 gHen
YyBCTBUTENIBHOCTb U3MEpPEHUA Mpy nonoce RBW 100 Iy
Aesnaumm AnnaHa
5e-13
tau=1c 1e-13
tau=100c




MoHuTopuHr cnektpa / CkaHnposaHue (onuua SPEC)

M3MepﬂeMble napameTpbl

ABm, abm/Tu, aBbB/Ty,

10 MTy, 7 Ty, PNA7
AunanasoH yacror 10 Mly, 26Ty PNA20
10 MTy, 40Ty, PNA40
Monoca o63opa SPAN 5Kly, 100 My,
Nonoca paspeweHusa (RBW) 5.8 Ty, 58 Kkl'y,

I'Iorpeu.u-locn: nimepeHua

AbconTioTHaA +3 nb
OTHOCKTENbHAA 1 b
YpoBeHb COHGCTBEHHbIX LUYMOB,
Abm/ry,
10 Ml go 4 My, -130
4Ty po 1811y -120
18 My, no 40 Iy, -100
YpoBeHb ‘-IfCTOTHbIX Y Pox = 0 ABM
MUCKaXKeHUM
10 Ml go 4 My, -70 pbH
4Ty po181Ty -60 gbH
18 My, no 40 Iy, -55 abH

HenpepbIBHbIN, Py4YHOM ,

3anyck WnHa
NU3mepeHue napametpos 'YH (onuua VCO)
YacTtoTa [lu]
YyBCTBUTE/IBHOCTb MO
Hanps»keHuto (Af/AVc) [Tu/V]
U3mepsaembie napameTpbl Yacrota Pushing [u/V]
BbIxoaHasa MoLWHOCTb [ABm]
DC ToK nuTaHua [mA]
SSB PhN / AM [abH/Tu]
MapameTtpbl cCBUNUPOBAHUA
Hanp. nutanuma DC 0B 15B Perynupyetca
Tok nutanuna DC 550 mA
HanpsaxeHue ynp. -5B 20B Perynupyetca
Tok ynp. 20 mA
YacroTa 5 My, FMAX
HeonpegeneHHOCTb 0.5 ppm
JAwvanasoH BXoa4HOMW MoOLWHOCTU | -5 abm 20 pbm
MorpelwHocTb 0.5 ab 2 b




DC TOK nuTaHusa 0 mA 550 mA
MorpewHocTb 1%
Bpema yctaHoBnAeHUue
P ¥ 20 mc
BbIXOAHOrO CUrHana
CKOpoCTb U3MmepeHusa 70 mc Ha B Ka)kaoM TOUKe M3mepAarTCs
TOYKY yactoTa, KI'YH, cmeweHmne
YaCTOTbl, HAMNPAMXKEHUe
NUTaHKUA MOCT. TOKA U
MOLLLHOCTb
Yacrotomep
U3mepsaemble napameTtpbl Yacrora [lu]
AunanasoH yacrtor 1My FMAX

A6contoTHAA NOrpeLHoCTb

300

MJIH.A0Ne

Nnbo norpewHoOCTb BHELWHEro
OMOPHOro CnurHana

YyBCTBUTENBHOCTb

Cm. TNoBOM rpadmk
4yBCTBUTENbHOCTH.

U3mepeHne Mo HOCTU

N3mepaemble napameTpbl

Power mW, gbm

[InanasoH vacror 5 Mrly FMAX PNA7, PNA20

5 Mrly 27 Ty, PNA40
A6coNI0THAA NOrpeLHoCTb 1 nb 2.5 ob <271y
[Ovnana3oH mowHocTel -10 gbm +13 gbm




Ynpasnaiowme HanpaxeHne/ HanpaxkeHne nutaHua

Ynpasnatouwme HanpaxeHue
DUT

BNC front panel output

[nanasoH HanpaxkeHua (DC)

-5B

+22 B

PaspelueHune ycTaHOBKMU
HanpAXKeHus

1 mB

MorpeLwHoCTb YCTaHOBKM
HanpAXeHuA

2 vB

YpoBeHb Wyma

<2 nVims/VIy,

> 2 kly,

AnanasoH n3mepeHunAa
NOCTOAHHOTIO TOKa

0 mA

35mA

HanpsaxeHue nutaHua (KaHan
nutaHua 1 & 2)

BNC Bbixoabl Ha 3aaHeM
naHenu

AnanasoH Hal'lpﬂ)KEHMl‘ﬁ nocCT.
TOKa

ov

15V

ﬂMCKpETHOCTb YCTaHOBKMU
HanpA>xXeHunAa

10 mB

MorpewHoCcTb YCTaHOBKM
HanpAXKeHUs

+10 mB

YpoBeHb Wwyma

<10 NVims/VTL,

> 20 kly,

BbixogHoe conpoTuBaeHne

<0.50m

Jnana3oH nsmepeHma nocr.
TOKa

0 mA

550 mA

Ha KaHan

PaspeleHune

100 uA

10




padmkn pabounx xapakTepmcTuk
YyBcTBUTENLHOCTL K thazoBoMy ymy (ABH/T L)

Bpemsi u3mepeHusi: ~25c, nocrne nepBoWi KPOCC-KOPPENsiLUMW; MOCMeayowmne Koppensumn obecrnevmBatoT MOBbILLEHWE
yyBcTBUTENbHOCTM Ha 5 ab ans 10, 10 ab ana 100 n 15 b ans 1000 koppensiuuia.

YyBCTBUTENIbHOCTb M3MepeHUs $pa3oBoro wyma
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YyBCcTBUTENBLHOCTb M3MepeHua pas3osoro wyma pexum high drift

Phase Ndise Sensitivity [high drift mode)
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YyBCTBUTENBHOCTb NO MOoWHOCTU 5 MIy o 40 My (cuHAaa amHua abm)
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BpeMma namepeHmsa ¢a3oBoro wyma

O6u.|,ee BpemAa nasmepeHmAa COCToOUT U3 BpemMeHn Hanagku, BpemeHu nepegadym naoc Konndecrtsa
BbIMO/IHEHHDbIX I-(OppGJ'IﬂLI,Mﬁ, YMHOXEHHbIX HAa BpeéMA Ha 34 1 Koppenayuto.

Bpema Ha 1 koppenaumio Konnyectso ToueK (HacTpoiika)
(sec)
0.1 Ty ao 100 Ml 80 250 Ha pgeKkaay
1Ty po 100 Mr'y, 8 250 Ha pekapy
10 My go 100 Mly, 0.8 250 Ha pgekaay
100 Ny, ao 100 MTy, 0.1 250 Ha pgekaay
1 kly go 100 Mry, 0.01 250 Ha pgekaay
10 kl'y go 100 Ml <0.004 250 Ha pgekaay

YyBCTBUTEJIbBHOCTb U3MepeHua ¢a3oBoOro wyma

BHyTpeHHMe onopHble reHepaTopbl (onuua LN)

ABCONOTHbIN OTcTpoiiKa
ypoBeHb $pa3oBbix

wymos (Onums LN) 1ry, 10ly, 100My, | 1kl | 210kly | 100kry, | 1My,
10Mly, -115 -140 -155 -165 -172 -175 -175
100MTy, -95 -120 -135 -160 -172 -178 -178
1y, -75 -100 -115 -140 -155 -160 -160
3My, -65 -90 -105 -130 -145 -150 -155
100wy, -55 -80 -95 -120 -135 -140 -145
250wy, -45 -70 -85 -110 -130 -135 -140

Ycnosus N3mepeHne: MolLHOCTb Hecylen: >=5 abm; 1 Koppenaums

BHellHWe ONOpHbIE reHepaTopbl

ABCONIOTHbIN OT1cTpoiika
ypoBeHb $a3oBbix
WymoB 1y, 10y, 100My | 1klfy | 10kfy | 100kMy | 1My,
10Mry, -135 -150 -155 -170 -175 -175 -175
100MTy, -120 -130 -140 -170 -178 -178 -178
1y, -100 -110 -125 -155 -170 -170 -170
3y, -95 -110 -125 -155 -170 -170 -170
100wy, -90 -110 -120 -145 -155 -155 -155
18Iy, -85 -105 -115 -120 -140 -145 -145
JononHutensHo |M3mepeHue: MouwHoCTb Hecylen: >=5 abm; 1 Koppenauusa

13



quCTBMTe.ﬂbHOCTb nimepeHunAa BHOCMMOro ¢a3OBOI'O wyma

1 kaHan
BHocvmbin OLL OtcTpoiika
(1 kanan) 1My, 10ry, 100ry, 1kly, 10kMy, | 100kly, | 1My,
10Mly < f< 1My, -130 -140 -150 -160 -170 -170 -170
1My < f <4y, -130 -140 -150 -160 -170 -170 -170
ATy < f< 16Ty, -115 -125 -135 -145 -150 -155 -160
Ycnosua: MowHoctb no Bxoay RF: >=10 abm; REF >=13 gbm
[ononHutenbHo |[Byx-KaHanbHaA KPOCC-KOPPENALMA MOXKET YNy4lnTb Ha30BbIN
Wwym Ha 5 gb npu Kaxkgom 10-x KPAaTHOM YBENMYEHUN KOPPENALMUNA.

MN3MepeHMe napaMeTpoB nepexoaHbiX NpoLeccoB

MorpelwHoCcTb n3MepeHnsa YacToTbl +/-(pa3peLleHne + HeonpeaeneHHOCTb BHYTP. ONMOPHOTO
reHepatopa). TabanyHble pa3pelueHns namepsatotcs ¢ PNA 1 TecTpyembiM yCTPONCTBOM,
CUHXPOHWU30BaHHbLIM K OZAHOMY OMOpPHOro reHepatopy 10 MI'y,. BxogHow ypoBeHb 0 abm.

LnpoKasa nonoca: UsmepeHue nepexoaHbIX NPOLECCOB YacTOTbl OT BpeMeHU
(MapasuTtHaa YM, 5% Bugeononoca, TMNOBble 3HAYEHUA)

:::Tneeu:leMe no 16 HC 128 Hc 500 Hc 1 pc >=10 pc
Monoca vacror PaspeweHue no yacrore [lu}
5 00 100 Ml 3k 100 30 15 10
20 po 400 Ml 5k 700 200 100 20
80 no 1600 MTy, 10k 1k 200 100 50
320 po 3000 Mly, 30 k 15k 300 150 150
1.3 00260y 100 k 6 k 2k 1k 1k
5.2 Ty, FMAX 500 k 20 k 4 k 2k 2k

Y3Kasa nonoca: UsmepeHue nepexoaHbiX npoueccos PaspewieHne no 4actoTe OT paspelueHus
Bo BpemeHu (MapasutHasa FM, 80 Mly nonoca, 5% Buaeo nonoca, Tmn)

::ZF:AGEL:ZHWG no 16 HC 128 Hc | 500 HC 1pc 10 uc | >=20 uc
Anana3oH yacrot Paspewenue no vacrore [u]
<200 My, 1.5k 50 10 4 4 4
<800 Mrly, 2.5k 150 15 10 4 4
<2y, 2.5k 500 20 10 4 4
<20y, 30 k 4 k 150 70 20 7
>20TTy, 50 k 4 k 400 150 50 15
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Y3Kana nonoca: U3amepeHue nepexoaHbIX npoueccos PaspeweHue no 4yacrore or pa3peweHunn

BO BpemMeHuU

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

Z;Z‘:neeﬁ”"e no 256 HC | 500 HC 1pc 10pc | >=20puc
Aunana3oH yactor Pa3peuweHue 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
>20 1Ty, 3k 1k 400 60 30

Y3KaAa nonoca: MamepeHMe nepexoaHbixX npoueccos Paspemel-me no 4acTtoTe OT pa3peweHuna

BO BpemMeHuU

(MapasuTtHaa YM, 200 kly nonoca, 6e3 BuaeopunbTpa, TMN)

PaspelweHue no
BpemeHu

1 puc

10 pc

>=20 pc

Avana3oH yacrot

PaspeweHue no yacrore [lu]

<200 My 1 0.5 0.3

< 800 My 1.5 0.5 0.3
<2y 3 1 0.4
<20 1Ty 20 10 3
>20 Ty 50 20 10

Y3Kana nonoca: MamepeHue nepexoaHbIX npoLeccos PaspelueHne No 4actToTe OT paspeLleHus
B0 BpemeHu (MapasuTtHaa UM, 200 klfy Monoca, 6e3 sugeodpunbTtpa, TMN)

PaspeweHue no
BpemeHu

1 pc

10 pe

>=20 pc

Aunana3oH yacrtor

PaspeweHue no yactore [lu]

<200 Mry

1 0.5 0.3

< 800 Mr'y, 1.5 0.5 0.3

<20y, 3 1 0.4
<20 Ty 20 10 3
>20T0Tuy, 50 20 10
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N'padpmuecknnn nurepdenc (UsmepeHua eLLU)

AP Anapico APPH Signal Source Analyzer GUI (connected to 0330: APPH20G (192.168.1.42) - 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 O Characterization = Spectrum Monitoring
Signal Detection Measurement Setup Plot Configuration
']
- 99.999952‘MHZ ‘ +11.SD‘dEm Offsst ——  Traces
abr o U A s o 2 o o
Lo
Config
Valid signal detected
[ Continuous
[ Save Trace Up | Down | Edt [ Unsel [ Del [ Add | Copy
Measurement Time Domain Data Table Statistics DUT Info Measurement Status
Date: 3/19/18 4:05 Pl - Device: APPH2 PULSED 223-033366E00-0333 (F:v0.0.0) - OUL: v1.2.68h2 . Sefings ["ResetPosition Legend | [DUT Info | [ Markers | [ Spur
e Markers ' Spurs Unit|Raw  ~
1 10.0Hz -1078dBcHz  [£] 1 37 Hz 1167 dBeiHz
-80 2 100Hz -1348d8eHz [ 2 4Hz _118.8 dBoHz
o0 3 100kHz 1644 dBeHz  [F] 3 24mz 1331 dBoHz
T — 4 100kHz 1839 dBeHz 2 4 158Hz -135.1 dBoHz
% -100 5 100kHz -185.1 dBeHz [ s 276 Hz 1355 dBoHz
m
= -110
(]
» -120
2 130
% - XA
o _ N\l I |
o _140 H
= -142 25 dBcHz M
O 450 il iy I
2 |
2 160 ¥
o o
-180 | ke Y 1 e
VY i e
-180 isa & "
il / ol kil 1t il
1E0 1E1 1E2 1E3 1E4 1ES 1E6 1ET7 1E8
Frequency [Hz]
connected to 0339: APPH20G (192.168.1.42) > XCorr Measurement. (C:25/110 A:0/1, 2 2min / 9.3min)
padunueckuin untepdeiic (MsmepeHne Pasosoro wyma B
AP APPH GUI (connected to 0272: APPH20G (192,168.1.172)) - [m] 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. CalGain 4. CalFINAL

Setup Plot
- 10999.992705 MHz +9.81 dBm Matkers flmces
0 K 100 Hz NA - A trace 15 10.999994319 GHz  03/11/17 07:21 ~
Pulsed
8 v 10.0Hz  -66.0dBeHz O trace 14 10999994162 GHz 03111117 07-20 [l
Offset | 5 100Hz -738dBcHz
abrabsal o i 4 10 % wosh ok sk vk oo 1 e sia tvzsdaTm o 100Kz 870 dBoHz O trace 13 10999904162 GHz 0211117 0719 [l
Conf nt Ref 15 corr ety 5 100kHz -100.8 dBc/Hz frace 12 10999994261 GHz 0311117 0717 [T
onfig upply 1: R 5
2 Channel 1 Aver. RS s 100kHz -100.9 dBciHz [ trace 11 79999058 Mtz 031117 0715 [l
[l Continuous 2 350kHz 1008dBcHz | | trace 10 199.999894 MHz  03/11117 0715
[ Save Trace New Edit Del Up | Down | Edt [ Unsel | Del Add | Copy
Measurement Time Domain Data Table Statistics DUT Info Measurement Status
180
=5 i |
2 Sl - I i
£ 60
&
120
180
TE1 Te2 ) TEa Tes ) Ter 3
[ setings || Resetposition Legend || BUTinfo || waters || spus || Statistios
50 FITA — b
ol ¥ "tf_ PulseRate:  499.25 kHz
Pulse Width: 292 ns
IR el 7L N, | |
_ ,l Duty Cycle: 14.6%
E o iy
. [ A v
é 100
oo HI B
% o
£ 0 o \
@ il
a L
2 L
140
L
150 v
6t {1.2.6260 - Device: APPH20G PULSED 353.037320A00.0272 (FU: v0.0.0) - Date: 31117 7:21 Al
1E1 1E2 1E3 1E4 1ES 1EG 1ET 1EB
Frequency [Hz]
connected to 0272: APPH20G (192.168.1.172) > DUT signal detected. Cont: 46.0°C
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paduueckuit uHTepodeiic (AHanU3 nepexoaHbIX Npoueccos)

AP APPH GUI (connected to 0270: APPH20G (192.168,1.194) - u] 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
General Plots.
e P &4 WB Frequency EY Axis Autorange | i NB Frequency (Y Axis Autorange
o -14.25k
2117.600
Time Span 2117.575 f | s |
S S NN TN AT Y A MRV e | jl
15k |t } | | b I
101 Reference no 2117525 Y \ i vl i ; I { ‘ ‘l |'
g 1 ) o L
Wide Band | I r }
2117.475 -15.5k A i
Frequency Range 1-26GHz  ~ J i I ‘ ’ ‘
2117.450 15,756 {1 - U] | 1 \
Narrow Band 117,425 | f | | ‘ |
Target Frequency 2117 5 MHz 18 LN H I ! \l L
it A ot
FCEELs e 2117375
- ! ! 16,5k
Phase Reference 21175 MHz 2117.350
3 0 100 200 300 400 500 600 700 8OO 900 1,000 ] 100 200 300 400 500 600 700 800 900 1,000
ULLET Time [ps] Time [ps]
- NB Power Y Axis Autorange | k2 NB Phase Y Axis Autorange
175
150
125
100
7S i |
S0
25
0
-25
50
75
-100 ,
-125
-150
-175
] 100 200 300 400 500 600 700 800 800 1,000
Time [ps]
connected to 0270: APPH20G (192.168.1.194) > Measurement completed. (total: 3.7s) Cont: 39.9°C

padurueckuit uutepdeiic (MOHUTOPUHT cneKTpa)

AP APPH GUI (connected to 0270: APPH20G (192.168.1.194))

- a X
File Device Plot View Help DEBUG
Absolute Phase Noise Additive Phase Noise Amplitude Noise Absolute Phase Noise (High Drift) FFT Analyzer TransientAnalyzer VCO Characterization Specirum Monitoring 3.Cal:Gain 4. Cal:FINAL
General Plots
— 4 WB Frequency Y Axis Autorange | 2 NB Frequency Y Axis Autorange
o -14.25k
2117.600
T2 ErEn 2117.575 } | L4k | |
S—— SO OO 1 O A N e 1 |
s | oy " . i )
10M Reference no 2117.525 . ‘ \ { \ ‘ ‘l \ l 1 |
2117.500 -15.25k f I -
Wide Band | ' r }
2117.475 -15.5k i A
Frequency Range 1-26 GHz v JI H I ’ ‘
2117.450 +15.75k U | 1 \
—— wirazs M . {14 [ . ol A e M \ | QLI
Target Frequency 21175 MHz
2117.400 T ”““ \“Ilw \H 1] H“ H l |“ ‘1” H I 16,251 I
! -16.5k
Phase Reference 21175 MHz  2117.350
_ 0 100 200 300 400 500 600 700 800 900 1,000/ ] 100 200 300 400 500 600 700 800 900 1,000
Trigger Time [ps] Time [ps]
- NB Power Y Axis Autorange | 21 NB Phase Y Axis Autorange
175
150
125
100 i
75 ! {
50
25
0
25
-50
75
-100 [
-125
-150
175 i :
1] 100 200 300 400 500 600 700 800 900 1,000]
Time [ps]
connected to 0270: APPH20G (192.168.1.194) > Measurement completed. (total: 3.7s) Cont: 39.9°C
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padpuueckuit untepodeiic (TectnposaHue napametpos NYH)

AP APPH GUI (connected te 0271; APPHIOG (USE))

Fie Device Pl View  Help DEBUG

Absolute Phase Noise Addilve Phase Noise Ampitude Noise Absolute Phase Noise (High Drift) FFT Analyzer Transient Analyzer VCO Characterization Spectrum Monitoring

Configuration

DUT Type [VCO  ~

Unit Absolute [MHz] ~

Supply 1

Supply 2
-

DUT Tune

0.0V 1.0V
Tune points 3
Select 2 Frequency EKveo
£ Supply Current (Supply 1) & Power
&) Pushing (Supply 1)
Offset Frequency 1 10/ kHz
Offset Frequency 2 100 kHz

4 Phase Noise

Offset Frequency 3 1000 kHz

Offset Frequency 4 KHz

Results

Marker Values

FV Characteristics 891.12701 MHz

Ky 5022 MHzV
Supply Current 264 mA
Output Power 286 gBM
Supply Pushing 170.3 kHzV
PN 1: 10.00 Kz -115.4 dBcHz
PN 21000 kiz -140.4 dBc/Hz
PN 3: 1,000 MHz 156.4 dBcHz

Linearity 68%

Pull Range 48.202 Mz

Average Kv 4575 MHZV

connected to 0271: APPH20G (USB)

FV Characteristic.

Supply Curren

Pushing 4-zv]

Froquency MHz]

g

o |
o0 |
oos |
s0o |

g

Supply Gurrent [ma]
o3 B8 5B 3

B

g

Y]

s [ 7 a 3 o "
Tune Voltage (]

s 5 7 a o o "

Tune Voltage V]

Tune Voltags V]

> Measurement completed. (totak: 1.min)
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3. CalGain 4. CalFINAL
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Tuna Vollaga ]
Pomer
£
g
£
o o
s 1 2 3 a4 s s 7 & s w =
Tune Vollage
S50 Phase Hoise a1 Offasts
10 || o
P . SRS S S S /S VU SV E Y SO
1o |
Fom
& o
Z o
LY | N S S S S i i R
8 e : i : i
e | i i |
188 [l e e
i 2 H a 5 e 7 B 3 0 "
Tune Vollage 1]
10,00 1z = 100.0 1+ — LO00 M
Cont: 35.8°C



KoHHeKTOpbI

i .

APPH20G

o e ey s

PY Bxogapi: RF IN, REFIN1 HIGH and LOW, REFIN2 HIGH and LOW: SMA female
Bbixogbl ynpasnstowero Hanpsaxxenuns: TUNE1, TUNE2: BNC (po3eTka)
BkatovyeHnA nuTaHma

CeetoamnoaHas noacsetka: POWER, READY, REMOTE

KoHHekTOpb! (3aaHAA naHenb)

o kPR

AT TG
LILE L]
N Ve

Y3kononocHbii Bxoa, (BB1, BB2): BNC (po3eTka)

Mutanue (SUPPLY1, SUPPLY2): BNC po3eTka

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

USB 2.0

Bxoa nuTtaHua (24V, 2A)

19



O6Lwme xapaKTeEPUCTUKH

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 temneparypa 0 to 40 °C

Temnepatypa xpaHeHua —40 to 70 °C

BbicoTta 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
py4dKa: paguyc 230 mm [9 in]; moxKeT 6bITb ToueH 360

o

1. Onuumn

GPIB: Ulnmepdghelic npoepammuposaHus IEEE-488.2, 1987

LN Ynempa-Hu3skuli yposeHb ®LL 6 6au3u K Hecywiel

PULSE: umnynbcHbIl BY 803MOXHOCMb U3MepeHUs

AM: 803MOMHOCMb U3MePeHUA aMNAUMYOHO20 WymMa

BURST: usmepeHue rnynscos020 noe3da, MacKuposaHue UMnynscos
APN: addumusHoe usmepeHue ¢pa308020 Wyma

TRAN: nepexodHsili aHanu3

TCTAB. aHanu3 cmabunsHocMu 8pemeHuU

© % NS UL KA WNR

VCO: UsmepeHue napamempos 'YH

[
=

SPEC: MoHumopuHe Cnekmpa
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