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| MHorokaHanbHbie reHepatopsl curdanos AnaPico 40 My,

Il Kputepuu sbibopa reHepaTopos asisi $a3oBO-KOrepeHTHOM CUCTEMBI
lIl MpuHUMNEI nocTpoeHne $a30BO-KOrePEHTHBIX CUCTEMBI

IV MpumeHeHne PasoBo-korepeHTHbIX CUCTEM

V  3akasumku pewenuii AnaPico



O KOMMNAHUN

Ana| pjco

B3 of Switzerland

Anapico — LLIBeMuapckas KomnaHua co WTabkeapTupon B ropoae Liropux. 3aech, B cepaue Lseliuapum,
COCpPeaoTOYEHbl AMBU3MOHbI Pa3paboTYMKOB M MPOU3BOACTBEHHbIE NIOLLAAN KOMNAHUK, YTO NO3BONSAET
[,061BaTbCA BbICOYAMLIEro KaYecTBa NPoAyKLMN U 3HAYUTENbHOMO CHUXKEHMSA CPOKOB Ha NPOM3BOACTBO

annapartypbl.

000 «AHalluKo PYC» - opuumanbHbIv npeactaButens Anapico B Poccum.

HALLIW MPENMYLLIECTBA

Lsenuapckuii nponssoguTens obopynoBaHuA
High-End Knacca, npon3BoacTBO U pa3paboTka
NOJIHOCTbIO cocpeaoToyeHbl B LLBenuapun.
3akoHoaaTenbcTBo LUBeluapun He TpebyeT
obopmneHuna cepTudurKaTa KOHEYHOro
nonb3oBaTena Ha npoayKuuio AnaPico ltd,

YTO NPAKTUYECKM UCKNOYAET IKCMOPTHbIE
OorpaHMYeHna Ha NocTaBKy obopyaoBaHuA B PO.
CpeaHue cpoku noctaBkn obopyanosaHue B PO

C MOMEHTa pasmelleHua 3aKkasa 3-5 Hegenb,

Ha 60/bLUMHCTBO NO3ULMIA BO3MOXKHO 3aKa3aTb
YCKOPEHHY0 AOCTaBKY OT 2-X HeAelb C MOMEHTa
pasmelleHuA 3aKasa.

lapaHTMpOBaHHaA 3aLWwMTa OT 3aNMcK B NaMATb
YCTPOWCTBA Pe3ynbTaToB U3MEPEHUIN AN NO6OT
apyrov nHdopmaumn. Umetotcs opuumanbHble
OOKYMEHTbI OT Npon3BoauTens, obpaiiaeTecs no
agpecy sales@anapico-russia.com

CepBUCHbIN LLEeHTP No peMoHTy obopyaoBaHuUA

B Mockse u gpyrmx ropogax Poccumn. Yto
No3BONAET NPOBOAUTL FAPAHTUNHOE M NOCT-
rapaHTUiHoe obcnyRmnsaHue. JIN6o AOOCHACTUTL
npnbopbl HOBbIMM ONUMUAMM.

TexHunuyeckasa nogaepkka B PO, B cayyvae
CNOXHbIX BONPOCOB B TeyeHne 1 Heagenu
TEXHUYECKan nogaeprkka ns odpuca s LLseruapun
HanNpPsAMYyH OT pa3paboTunKa CUCTEMbI UK

TEXHUYECKOro cneuunanncta. Kak n3BectHo, HUKTO
APYrov He 3HaeT 060pyA0BaHME NyULLE, YEM
npoussoauTeNs.

BO3MOXKHOCTb KacTOMM3auum NPoAyKLMMU

no T3 3aKa34ymKa, B TOM Yncae gopaboTka
nporpammHoro obecnevyeHus.

00O «AHallnko PYC» rapaHTupyet

KayecTBO M3MEPEHNI CBOMM 3aKa3umKam,
NO3TOMY NPOBOAUT Bble34Hble U3MepPEeHUA

n NpeaocTaBaseT B A4eMO-N0/1b30BaHMe
obopyaosaHue AnaPico cpoKom OT ABYX HeAenb.
Trade-In, no ncteyeHnn onpeaeneHHOro cCpoka
ncnonb3oBaHUA obopyaoBaHne AnaPico moxet
6bITb 3a4TEHO B CTOMMOCTb NprobpeTeHuns
HoBOro 060opyao0BaHUA. YTO NO3BONUT COKPATUTL
6ro4KeT Ha MHBECTUPOBAHNE B OOHOBNEHUA
napka o6opyaoBaHuA.

Mporpamma AnaPico Selection: o6opyaoBaHue,
KOoTOopoe 6bl/10 UCNOb30BaHO paHee Ha
npoussoacTse B LLBeluapmmn cpokom oT 1 roga u
6onee, npolesliee KOMMNAEKCHYO AUArHOCTUKY
y NPOU3BOAMUTENA C BbIAAHHOE rapaHTuei ot 1
roga. NpenmyLecTso No LeHe oTHOCUTENbHO
HoBoro obopyaosaHua AnaPico 30-60%.

Ha Bce o6opyaoBaHne kKomnaHuMM Anapico
pacnpocTpaHAaeTca 5-netHAA rapaHTuAa uam 3 roga
ONUMOHA/BbHO.



MuorokaHanbHble reHepatopsl curianos AnaPico 40 My

AnaPico MHorokaHanbHble $a30B0O-KOrepeHTHbIEe
reHepartopbl curHanos cepumn MCSG6, MCSG12,
MCSG20, MCSG33, MCSG40 oo 40 Ty, oT 4-x 1
H6onee HeE3aBUCUMBbIX KOFrepPEeHTHbIX KaHaNOoB.

BbIcOKan BbIXOA4HAA MOLLHOCTb MO BCEM
AnanasoHe YyacToT

CBepxHU3KKI $Ga30BbIN LLYM FreHepaTopos,
1Ty -144 pbH/y

1. AwnanasoH paboumx yactot ot 100 Kl'y, go 6, 12, CKOpOCTb NepecTpomKmn 4acToTbl 25 MKC BO BCeEM
20,33 1400y AnanasoHe yacTtoT
2. KonunyecTtBo KaHanoB B npubope 2-4 KaHana, MerKkaHanbHaa nsonauma 90 gb
C BO3MOHOCTbIO 06begnHEHMA Moaynen ana AM, UM, &M, T4M, UM moaynauma
cuctem B 60 1 bonee KaHanos
3. Jlyywas B Knacce MerKKaHanbHasA ¢a3oBan
KOrepeHTHOCTb 3 MpA, MexKAay KaHanamu n 5 mapa
MeXKAY CUHXPOHM30BAHHbIM MOAYAAMM
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1: TexHn4eckme xapaktepmctmkn AnaPico
MCSG6, MCSG12, MCSG20, MCSG33, MCSG40

Tabnnua 1: TexHMYECKME XapaKTEPUCTUKM MHOTOKaHaIbHbIX $a30BO KorepeHTHbIX reHepaTopos AnaPico
MCSG6, MCSG12, MCSG20, MCSG33, MCSG40

Yucno KaHanos 2,3 unn 4 B 3aBUCMMOCTU CybrapmoHuKuM
reHeparopa OT MoAenu <51y, -75 aBH (tvn.) / -70 aBH
BO3MOXHOCTb HeorpaHW4YeHHO, KOrepeHTHOCTb 5-20 My -70 ABH (tvn.) /-65 ABH
o6beaeHUA reHepaTopoB 5 mpag, >20 My, -55 AbH
[JvnanasoH pa6oumx MexkaHanbHas
yacToT, AN Mogeneii nsonauua
MCSG6 300 Ky 40 6 My <3 90 A6
MCSG12 300 kM a0 12 MMy O713MMupo6.5MMy 70 a6
MCSG20 300 KMy, 4o 20 MMy >6 MM 60 Ab
MCSG33 300 Ky, oo 33 Iy, MexkaHanbHasn
MCSG40 300 Ky, 8o 40 Iy, cTabunbHocTb Ppasbl
PaspelueHue 0.001 Iy Mesay kaHanamu 3 mpaga
Mexay toHUTamm 5 mpag
CKOpPOCTb NEPECTPOIKHU 500 MKc (cTaHAapTHO) Y P
yacToTbl 25 mKc (onums FS) ¢a3OKOFEE)EHTHaﬂ
nepecTpoiika 4acToTbl
YpoBeHb d)asoBorovl.uyma 10 Ny;: - 100 aBH/Ty, HecooTeeTcme das 15 nc
Ha 1 Ty Ha oTCTpOliKe 1 Kkl -130 abH/Ty, Ha BBIXOAAX

20 Klu: -145 aBH/Ty,

100 KMu: -150 aBH/ My Mogynauum (onumua MOD)

[nana3soH BbIXogHO Umnynbchan moaynauma

MOLHOCTH UcTouHuMK mogynaumm BHyTpeHHMI/BHewHMA
[o 10 Mly, OT1-20 gbm po +20 gbm BXOZ, ANA BHeLHeH -
O110 Mly, 8o 6 My, OT1-20 gbm po +20 gbm amMnANTY A
OT6 0Ty 80 18 My OT1-20 go +23 gbm
OT 18 MM A0 20 My OT-20 f0 +20 ABM Bpema HapacTaHus/ 10 He
OT 20 My, 20 40 My OT-20 g0 +18 ABMm cnaaa
[OwnanasoH BbIXOA4HOM Mopgenn po 20 My, CooTHolwueHue yposHed,
mowHocTH, onuua PE4 Mopgenn ot 33 T, (run.)

<6.5 Ty 90 ob
Pa3pelueHune yCcTaHOBKU 0.001 a6 >6.5 Iy, 40 18 My 80 a6
motuHocT! > 18Ty 75 ob
Tepmuueckui gpeiidp 0.015 ab/°C BbI6POCHI MMMY/bCa 10%
MorpewHocTb ycraHoBKM BHYTPEHHMi reHepaTop UMMYAbCOB
ypoBHs (Tvn) T
<6 Ty 0.25 16 acToTa NOBTOPEHMA 0.1 My 20 50 MLy
OT6 My 8o 12.75 My 0.3 a6 nmnynecos
OT112.75 Ty, mo 26 My, 0.3 b CKBaXHOCTb OT1 1% n0 99% c warom 1%
OT1 26 Iy, 8o 40 Iy, 0.4 nb leHepupoBaHue
3awmTa ot ob6paTHOI MMMY/IbCHOW [octynHo
MOLHOCTH nocnefoBaTeibHOCTU
DC HanpseHwe 4108 WnpuHa umnynbcos OT30HCc Ao 5¢C
BY mowHoCTb 26 abm

Konunuectso wabnoHos 0T 2 10 65536
lapmohukn, MMMNY/IbCOB TEA
MM MOLLHOCTH +5 ABM TOYHOCTb YCTaHOBKM
O1 10 go 200 My, -30 gbH Hepnona :MI'I nbca 0.00005*T+3 Hc, rae T-nepuog,
OT 200 My Ao 6 [Ty -40 pBH PYIOAa MMMy
OT 6.5 My go 12.75 Iy, -35 aBH TOYHOCTb YCTAHOBKM 0.00005*t+3 Hc,
0T 12.75 My 80 20 My -45 pBH LWMPUHbBI UMMY/bCa rae T -WUpKUHA MMNybca
OT120 My, go 40 Iy, -40 pBH PaspeleHune ycTaHOBKM 5 e
HerapMoHMKu LWMPUHBI UMMY/bCa
npu oTcTpoiike >10 KMy L»XunTtTep umnynbca 2 HC
<127y -90 aBH (Tvn.) / -85 ABH MonAapHOCTb UMMNYNbCOB  3afaeTcA Nosib3oBaTenem

O711.2002.5T0Ty,
071258050y,
OT5 0Ty 8o 10 My,
OT110 0Ty 8o 20 My,
0120y 8o 40 My,

-92 ABH (tun.) / -88 abH
-87 ABH (tun.) / -82 abH
-80 ABH (tun.) / -75 abH
-75 ABH (tun.) / -75 abH
-67 nbH

AMNAUTYAHAA MoaynAauua

NCTOYHMK moaynaumnm

BHYTpeHHMI

rny6uHa moaynaumm

0% po 90%

4




TOYHOCTb YCTaHOBKM

YXo0p4, 4acToTbl ONOPHOro

0.3*10/(-6) 0.1*10A(-6)

2% (Tun.)

AeBMaLmMmn 4acToTbl reHepaTtopa B rog, (onums LN)
Yxopn, 4acToTbl B A€Hb 0.5 mnpa. ponen

PaspelueHme yCTaHOBKM 1% (10n.) 4, il pa. A
Aesunaunm Bpems nporpesa 5 MUH
Hacrora moaynauum 0.1y Ao 20 KMy Bbixoz, BHyTpeHHero 10 My, (onuma LN)
dopmat mogynupytoLLero e OMOPHOTOo reHepaTopa 100 MTw,
curnana BbIXO4HaA MOLLHOCTb 0 AEM
YacroTHas moaynaumm OMNOPHOro reHepaTopa A
MCTOYHMK moaynaumm BHyTpeHHUM BbixogHoe 50 Om
MaKcumanbHas 1.25 My, go 2.5 Iy (N=0.125) conporusnermne
[EeBMaLMKN YACTOTbI 2.5y o 5 My, (N=0.25) BHewwHwI BXoA,
dopmyna N*¥200 Mry, 5Ty o 10 My (N=0.5) CUHXpOHM3aLuK B 0bxon 100 Mriy

foe, N <1.25 Iy, (N=1)

10 My, go 20 M, (N=1)
20 Ty go 40 My, (N=2)

OMOpPHOro reHepaTtopa

MorpeLwHoCcTb YCTaHOBKM
AeBuaumn

0.5%

Yactota moaynauum

0.1 Ny, go 80 Ky,

dopmat MogyMpyoLLero

BHewHMe Bxoabl

CunHyc
curHana
®dazoBasa moaynauma
MCTOYHMK moaynaumnm BHyTpeHHuUi

CMHXPOHM3aLNN

10 Mly, 1 po 250 Mly, c warom 1 Mrly,
(onuma VREF)

100 Ml 3 My, onuma (CLK IN port)

Bxop BHelWwHero onopHoro

reHepaTopa

10 MTy, nnam 1-250 My,
100 MTw,

OT1-5 abm po +10 gbm
+5 abm go +13 abm

Jesunauns pasosom
MOAYyNALUN

Ot 0 go 300*N pag,
loe, N <1.25 My, (N=1)

1.25 My, go 2.5 My, (N=0.125)
2.5 My Ao 5 My, (N=0.25)

5 My go 10 Iy, (N=0.5)

10 My go 20 My, (N=1)

20 Iy, ao 40 My, (N=2)

ToyHOCTb 3axBaTa
4acToTbI

10 Mly nam 1-250 MTly,
100 MIy,

+1.5%10(-6)
>100*107(-6)

[TorpelwHoCTb YCTAaHOBKM
Aesuauuu

0.5%

BxogHoe conpotusieHme
BXOZa OMOPHOro
reHeparopa

50 Om

YacTtoTa moaynaumm

0.1 Ny oo 80 KIy,

Cuctema 3anycka

MapameTpbl cBUNUPOBAHUA

Twn 3anycka

HenpepbIBHbIN, O4HOKPATHbIN
no cobbITUIO, OKOHHbIMN,
cTpobupoBaHue

MapameTpbl YactoTa, moLHOoCTb, $asa,
CBMMMPOBAHMA no CrUCKy
Bpemsa wara 500 mKc go 19998c

25 mMKc Ao 19998c (onuus FS asa
CUHXp. KaHana)

50 mKc Ao 19998c (onuusa FS

3 UK 4 cMHXp. KaHana)

MCTOYHMK 3anycKa

BHewwHW,
no wuHe (USB, LAN)

Pexxnme 3anycka

HenpepblBHbIN CBOGOAHBIN,
3anycK no cobbiTnio, cbpoc n
3anycK

Bpems BbiaepKku

15 mkc 20 9999 ¢

3apaeprkKa 3anycka

5 HC

Bpema oTkntoveHuA

15 mKc 8o 9999 c

TOYHOCTb YCTAHOBKM
3anyckKa

10 HC

3apeprKKa BHeWHero
3anyckKa

50 Hc o 40 c (HacTpamBaeTca
nosb3oBaTesem)

Pa3speleHune no spemeHn 5 Hc
3ageprkKa 3anycka 50 HC
Bpema nepexogHoro
P e 15 mkc
npovecca
MorpelwHocTb YCTaHOBKM
P ¥ 5 HC

TOYKU 3anycCKa

Pa3spelueHune yCcTaHOBKM
3anycka

5 HC

YacToTbl OMOPHbIX reHepaTopoB

Tpurrep no mogynto, N

1 po 255, BbiNONHAETCA TONBKO
Ha N-m cobbITuM

BHyTpeHHMe onopHble
reHepaTopbl

100 Mry, 10 MTy, (onuma LN)

MNMonapHOCTb 3anycKa

PocrT, cnag

TemnepatypHasa
CTabuabHOCTb
BHYTPEHHWX reHepaTopoB

+20 mapAa.aonen




Tabnuua 2 UHPopmauma ana 3akasa

Mpoaykt/ HocTynHoe OnMcame
Onuua KOJINYeCTBO KaHanoB
MCSG6-2 2 MHOroKaHanbHbIl reHepaTop cuMrHanos AnaPico, AMana3oH paboymx YactoT
MCSG6-3 3 o1 300 Kl 4o 6 Mu, dpasosbi wym 1 MMy, -144 abH/lu,
MCSG6-4 4 $a30-KorepeHTHbIE KaHabl
MCSG12-2 2 MHOroKaHanbHbIl reHepaTop cuMrHanos AnaPico, grMana3oH paboymx yactoTt
MCSG12-3 3 o1 300 KMy 8o 12.0 My, ¢dasosbiit wym 1 My -144 abH/Ty,
MCSG12-4 4 ¢$a3o-KorepeHTHble KaHabl
MCSG20-2 2 MHOroKaHanbHbIl reHepaTop curHanos AnaPico, AMana3oH paboynx YactoT
MCSG20-3 3 ot 300 Kl ao 20 Iy, ¢pasosbii wym 1 My, -144 abH/Tu,
MCSG20-4 4 $a30B0O-KOrepeHTHbIe KaHasbl
MCSG33-2 2 MHOroKaHa bHbIl reHepaTop curHanos AnaPico, gMana3oH paboymx yactoT
MCSG33-3 3 ot 300 Ky, o 33 My, dasosbii wym 1 My -144 abH/Tu,
MCSG33-4 4 $a30BO-KOrepeHTHble KaHasbl
MCSG40-2 2 MCSG40-ULN. MHorokaHanbHbIN reHepaTop curHanos AnaPico, guanasoH
MCSG40-3 3 paboumx yactot ot 300 Kl a0 40 Ty, dpaszosbiv wym 1 MMy, -144 abH/Tu,
MCSG40-4 4 $a30-KorepeHTHbIe KaHa/bl.
MCSG-LN i Onuusa MCSG-LN ynbTpa-Hu3Kuin pasosbin wym ot 1 My go 1 KM,
Ha 1 KaHan
MCSG-PHS ) Onuua MCSG-PHS ¢a3o-KorepeHTHO NepecTpoiikm 4acToTbl
(1 onuma yctaHaBamBaeTca Ha 1 KaHan)
MCSG-FS - Onuusa MCSG-FS cBepxbbicTpan nepecTpoiika 4acToTbl, Ha 1 KaHan.
MCSG-MOD MCSG-MOD Onums ycTaHOBKA aHa/I0roBOM MoAayiAaLnn.

(1 onuma ycraHaBAmnBaetca Ha 1 KaHan)

MSG6-PE4, MCSG12-PE4
MCSG20-PE4, MCSG33-PE4 -
MCSG40-PE4

MCSG6-PE4 Onuma aNeKTPOHHbIN WaroBbli aTTreHtoaTop, Ao -80 Abm

MCSG-GPIB =

MCSG-GPIB yctaHoBKa GPIB nHTepdeiica

B0O3MOXKHOCTb paclimMpeHmne rapaHTmum
[o 4-x net
[o 5-tv net

[NoHsaTHe pa30BOM KOrepeHTHOCTH, YTO TaKOoE?

Kak nameputb M noareepamtb?

KorepeHTHOCTb CUrHaNoB: 084 CU2HA/A HA3bIBAOMCHA
KO2epeHMHbIMU ec/1u OHU UMeom MoCMOSAHHY
pPa3HocMb pa3 80 8pemeHu.

JlaHHOoe onpedeneHue aendemcs 6a308biM 0114
KO2epeHmMHOCMuU CU2HAs108, HO HEAOCMAMOYHbIM,
Ymobbl cyuMame 2eHepamop cu2Han08
KO2epeHMHbIM.

leHepaTop KOrepeHTHbIX CUrHANO0B: (ha3080-
KO2epeHMmMHbIM 2eHepamopoMm Ha3bieaemcs
ycmpolicmeo, y Komopoz2o cobaodaromcs
coomHouleHue mexcdy ¢azoli ornopHo2o 2eHepamopa u
CU2HA/I0M Ha 8bixode ycmpolicmaa.

Mpw 3TOM BaXKHO OTMETUTb, HaIM4YKne 0bLLEero
OMNOPHOro reHepaTopa y AByX YCTPOWCTB He ABAAeTcs
[OCTaTOYHbIM YC/I0BMEM, YTOObI CYMTATb reHepPaTopbl
$a30BO- KOrepPEeHTHbIMMU.

Kpome TOro, Hy>HO BHUMATE/IbHO PAacCMOTPETb BONPOC

KaK 4010 CUTHA bl HA BbIXOAE reHEepPaTopoB MOTryT

0CTaBaTbCA Pa30BO-KOrepPeHTHbIMMU.

PaccmoTpum npouecc n3amepeHms paccoriacoBaHmnsA

no mexay KaHanamum reHepatopos AnaPico MICSG6,

MCSG12, MCSG20, MCSG33 n MCSG40:

1. Mexay KaHanamm ogHOro reHepaTopbl

2. Mexay KaHanamum gByx reHepaTopos

3. KorepeHTHOCTb NpU YCTaHOBKE Ha KaHa/ax pa3HbIX
yacTot

N3mepeHne $a30BOI KOrepPeHTHOCTU MEXAY KaHanamm

O4HOTO reHepaTopa Ha obulen YyacroTe.

Cobupaem cxemy NogKAOYEHUA U3 GA30BOTO

aetektopa (CBY cmecutens) n ocuunnorpada,

pUCYHOK 1.



TecT npoxogun npu Temnepatype 20°C £ 1°C.
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PucyHok 1: Cxema usamepeHus ¢pa3oBoin KOrepeHTHOCTH
MeXay KaHanamu ogHoro reHepatopa MCSG6,
MCSG12, MCSG20, MCSG33, MCSG33

Ha Bbixoge reHepaTopoB yCTaHAB/AIMBAETCA YacToTa
5T, curHansl ¢ 1 n 2 KaHana nogatoTcs Ha NepBsbli
$a30BbI AeTEeKTOP, CUTHabI C KaHanoB 3 1 4 Ha
BTOpOI $pa3oBbIit geTeKkTop. Pasbl cMrHanoB B KaHane 1
1 3 NOACTPaMBALOTCA ANA AOCTUMNEHMA KBaapaTypbl Ha
BxoAe ¢a3oBoro getektopa. CUrHanbl Ha BbIXOAE ABYX
$a30BbIX AETEKTOPOB U3MEPAIOTCA O4HOBPEMEHHO

C NOMOLLbO ABYXKaHanbHOro ocumanorpada.
M3mepeHunsa NpoBoANAUCH B TeyeHMe 24 4yacos.
PucyHoK 2.

1

—channel 1 vs channel 2
channel 3 vs channel 4

Phase error [mrad]
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PucyHok 2: TunmMyHoe 3HavyeHne owmnbku dbasbl mexay
KaHa/slamu BO BpeMeHHOM obnacTu

M3mepeHne KorepeHTHOCTU MeXAay
MHOrOKaHa/IbHbIMU reHepaTopamu AnaPico cepum
MCSG6, MCSG12, MCSG20, MCSG33, MCSG40

HekoTopble npunoxeHus TpebytoT bonee yem

4 He3aBUCUMbIX $A30BO-KOTEPEHTHbIX KaHana,
KOTOpble A0MKHbI UMETb CTabUAbHOCTL No ¢ase B
NPOAO/IKUTENBbHBIN NEPUOL BPpeMEHU. B aTom cnyyae,
y KomnaHuu AnaPico ecTb cneunannsmposaHHoe
peLleHne No CUHXPOHM3aLMK MoAyeN reHepaTopoB
curHana cepmn MCSG ncnosib3ya TaKTOBbIN CUTHaN

3 ITu. Ha pucyHKe 3 npeactassieHa TeCToBanA
YCTAHOBKA A1 U3SMEPEHUA MEXKAaHaNbHON Gpa3oBom
CTabMNbHOCTM MeXAY ABYMA HE3aBUCUMbIMM
reHepaTopamm AnaPico cepun MCSG6, MCSG12,
MCSG20, MCSG33, MCSG40.
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PucyHok 3: Cxema namepeHua $pa3oBoM KOrepeHTHOCTH
MeKay KaHanamu AByx reHepatopos AnaPico cepun
MCSG6, MCSG12, MCSG20, MCSG33, MCSG33

Ha pucyHKke 4 npeacTtaBneHbl pe3y/ibTaTbl U3SMepPeHUs
$a30BoOM OWMOKM MeKay ABYMA HE3AaBUCMMbIMU
KaHanamu. CMHWUI rpadmK NoKasbiBaeT OWKNOKY no
¢dase B TeyeHne 10 YacoB MeXay ABYMA KaHaNaMM
04HOr0 reHepaTopa, KpacHbIn rpadmk mexxKaHanbHas
CTabUNBHOCTb NPU CUHXPOHM3ALMM BHYTPEHHUM
OnopHbIM reHepaTopom 100 MTu, 3eneHbiii rpadumk
NPU CUHXPOHM3ALLUM C MOMOLLBLIO BHYTPEHHETO
OnopHoro reHepaTopa Ha 3 My Bbixoa SYSREF.
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PucyHoK 4: TunnyHoe 3HavyeHue oWmnbKn dhasbl mexay
KaHanamu AByx NpnbopoB BO BpeMeHHOoM o61acTu

Takum 06pa3om € MOMOLLbIO BHYTPEHHEr0 ONOPHOro
reHepaTopa 3 My gocTuxRMMa cTabunbHOCTb $asbl B
5 mpag, 4To conocTaBUMO € CTabUNbHOCTBIO MeXay
KaHa/fiamMu O4HOro reHepaTopa.

[aHHOoe pelueHne NO3BONAET CO34aBaTb pPeLleHna Ha
60, 100 1 6onee $a3oBO-KOrepeHTHbIX KaHanoB 6e3
NnoTepu B MeXKKaHa/IbHOM KOrepeHTHOCTH.

M3mepeHue KOrepeHTHOCTU Ha Pa3HbIX YacToTax
y reHepatopoB AnaPico cepun MCSG6, MCSG12,
MCSG20, MCSG33, MCSG40

Mcnonb3ysa TeCTOBYHO YCTaHOBKY, COBpaHHyto Ha
pucyHKe 1, Ha KaHane 1 yctaHaBamMBaem 4Yactoty 5 T,
Ha KaHane 2 5.01 Mu, kaHan 3 5.02 I'Ty, n Ha KaHane 4
5.03 IMu. CurHanbl Ha BbIxoAe KaHanoB 1 u 2 nogatotca
Ha BxoZ $a30BOro AeTeKTopa, CUrHaNbl KaHanoB 3 1

4 Ha Bxopa, BToporo $a30Boro getektopa. Ha KaHanax

7



ycTaHoBNEHbI $asbl TaKMM 06Pa30oMm, YTO CUTHAAbI HA
BbIxoAe $a30BOro AeTeKTopa MMetoT pa3HocTb ¢a3 180
rpasycos.

CurHanbl Ha Bbixoae $a30BOro AeTeKTOpPa N3MepPAITCA
¢ nomoubto ocumnnorpada. Ocumnnorpad HacTpoeH
Ha MOCTOAHHbIM 3aMyCK NO HAK/IOHY CUTHaNa BBEPX Ha
KaHane 1. MNepuog nsmepeHnii 24 yaca.

PucyHoK: 5: OcuMAnorpammbl KOTepPEHTHbIX CUTHA0B
yactoTtoi 10 MTy, Ha Bbixoapbl ABYX pa3oBpaLLaTene.

Mo pe3ynbTaTtam MamepeHuin He 0B6HapyKeHOo
HecTabuabHOCTU pasbl MeXAy CUTHaNaMM Ha

Pa3HbIX YAaCTOTAX, YTO NOATBEPXKAAET KOTEPEHTHOCTb
reHepaTopa M TOYHOCTb CMHTE3a YaCTOTbl FeHepPaTopoB
curdana AnaPico MCSG6, MCSG12, MCSG20, MCSG33,
MCSG40.

CyL,ecTBYOT HECKOJIbKO cnocob0B NOCTpOeHMs
MHOrOKaHa/ibHbIX $a30BO-KOrepPEHTHbIX CUCTEM,
KOTOPbIE OTIMYAIOTCA KaK CNI0XKHOCTbIO/NPOCTOTOM
peanunsaunm, Npon3BoOANTENbHOCTbIO U LLEHOA.
KomnaHua, NpuHUMaloLLas pewweHue o npuobpeteHnn
$a30BO-KOrepeHTHOM CUCTEMbI, 0/I}KHA YYUTbIBATb
MHTEepeChbl BCEM rpynmnbl CTEMKX01A4epPOB. YTOObI
MOXHO ObIJI0 aITOPUTMU3NPOBATL BbIOOP peLleHus,
cUCTeMaTU3NPyeM rpynMbl MapameTpPoB BarKHbIe A5
NnocTpoeHuna pa3oBo-KorepeHTHoe cuctembl. Hanbonee
ONTUMabHbIM BbIOOP peLleHns OCyLLecTBASETCA Npu
aHa/n3e peleHmnna ¢ TeXHUYecKom, GMHaHCOBOMN U
NpaBoi TOYKKU 3peHus.

Il. Kputepum Boibopa reHepaTopa npu NnOCTPOEHME MHOFOKAHASIbHOE

$ba30BO-KOrepeHTHOM CUCTEMBI

MoaTomy W cyLLecTByeT TP rpynnbl NapameTpoB:

fpynna 1: TexHM4yeckmne napamerTpbl

e TpeboBaHMA K pa30BO-KOrepeHTHOCTU (KONYECTBO
KaHanos, TUN CUrHaNoB: ¢pa30BO-HENpPEPbIBHbDIM,
¢a3oBo-KorepeHTHas NepecTpoiiKa 4acToThbl,
CUrHan ¢ NamaATbio ¢asbl, ypoBeHb $a3oBOM
ownbKK)

e TpeboBaHMA K KauecTBy curHana (ypoBeHb
$a30BOro Wyma, HerapMOoHUYECKMEe UCKaXKeHUA,
CKOPOCTb NEPECTPOMKM HYaCTOTbl, yPOBEHb
MOLLIHOCTM, NapamMeTpbl MMMNYAbCHOM MOAYAALMN,
NYMm)

e Cnocob noctpoeHns $pa3oBO-KOrePeHTHOM CUCTEMDI
reHepaumm

*  MacwTabnpyemocTb cMCTEMbI (BO3MOXKHOCTb
MacwTabupoBaTb CUCTEMbI, MAacca rabapuTHble
napameTpsbl, y406CTBO NPOrpamMmmMmmnpoBaHma)

* [lapameTpbl BHELUHEN Cpeabl U CUCTEMDI
(Temnepartypa, Bubpaumsa, B4/CBY kabenu un
coegmHUTENN)

e KanmbpoBKa cucTembl

e [IporpammunpoBaHME CUCTEMDI

Mpynna 2: ®PuHaHcOBble NapameTpbl

*  MHBECTULMOHHbIV aHann3 (CTOMMOCTb CUCTEMBbI,
CTOMMOCTb 06C/YKMBAHUA, CTOMUMOCTb
[00CHaLLEeHuA)

*  JKOHOMWYECKWUI aHanm3 (AnbTepHaTUBHOE
ncnosibaoBaHue npnbopos, TpeboBaHMe K

KBaNnduKaLMm NepcoHana, CoBMeCTUMOCTb
C APYTMMU peLleHnaMm)

fpynna 3: lOpuguueckue Bonpocobl

e HopmupoBaHMe NapameTpoB KOrepeHTHOCTH
NPoOn3BOAUTENEM

e [ocpeectp CH

®  DKCMOPTHbIMA KOHTPO/b

e [apaHTUiHble 0b6sA3aTeNbCcTBa

NHpopmaymoHHas 6e3onacHOCTb

MapameTpbl rpynnbl 1 Lenesble A AaHHOW bpolwopbl
OHM ByayT paccmoTpeHbl dyHAAMEHTaIbHO AN1A BCeX
MHOTOKaHaNbHbIX $pa30BO-KOTEPEHTHbLIX CUCTEM.
MapameTpbl rpynnbl 2 n 3 o4eBUAHbI C TOYKM 3peHuUA
LenecoobpasHocTM, No HUM ByaeT NpuBeaeHbI
CpaBHUTENbHbIE AaHHbIe MO cnocoby NoCTpoeHus
MHOTOKaHa/bHOM CUCTEMDbI.

fpynna 1: TexHMyeckmne napameTpbl

KonunyectBo KaHanoB: KonmyecTso $pa3oBo-
KOrepeHTHbIX BbIXOA40B B CUCTEME NO reHepPMUPOBAHMUIO
CUTHaNa, KOJIMYECTBO KaHaN0B onpeaenseT CNOXKHOCTb
CUCTEMbBI M OTPAHNYMBAET CNOCOOLI peannsaumu.
®a3o0Bo-HenpepbIBHbIN cUrHan: C1UrHaa HasbiBaeTcs
HenpepbIBHbIM N0 $ase, ecn Noc/Ne NepeKkNoYeHNn
ero 4yactoTbl ¢a3a CUrHana TaKas *Ke, Kak n go
nepekatoyeHmA. ITO O3HAYAET, YTO B TOUKE
nepekItoYeHMA YacTOTbl HET NPEPbIBUCTOCTU CUTHANA,
nNpMMep PUCYHOK 6.



Amplitude
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Tine " Phase Discontiuous Sl
P1cyHOK 6: ®a30BO-HeNpepbIBHbIN CUTHAA (CUHUN),
CUrHan npepbiBaeTcsa No ¢ase (KpacHbil).

®a30B0-KOrepeHTHaA NepecTpoiiKa YacToTbl: AaHHble
TEPMUH onpenensaeT COOTHOLWEHUA das, KaK TObKO
npoLLecc NepecTpoiikM YacToTbl 3aBepLUEH.

YT106bI NPOMANIOCTPUPOBATL 3TO, AABANTE PACCMOTPUM
ABa $a30BO-KOrepeHTHbIX curHana, CurHan 1

M curHan 2 Ha yacToTte f; c oTHocuTenbHoOM dasoii Ad.
Ecnu curHan 2 6b1n nepekntoyeH Ha vyacToty f2,

a 3aTem 06paTHO K YacTtoty f;, oTHOoCcUTeNbHanA da3a
MeXAay ABYMA CUrHanamu cHosa byayT Ad, ecnan
reHepaTtop obsagaeT pa3zoBO-KOrepeHTHOM
NnepecTPOMKOM YacToTbl.

?\NA\/AE |

A ITINA

—signal 1
—signal 2
Time

PucyHok 7: OTHOocHTeNbHaA pasa mexay curHana
COXpaHAeTCcA, Kor4a OHU MMeeT O4MHAKOBYHO YacTOoTY.

Amplitude

CurHan c namaTblo ¢asbl: CnocobHOCTL reHepaTopa
BbINOMIHUTb MEPECTPONKY YacToThbl, ¢ YacToTbl f1

Ha yacToTy f2 n obpaTHo Ha yacToTy f1, coxpaHuB
3HaYeHMe MHOTroBeHHOM $asbl KaK byATO CUrHaA He
nepecTtpauBaca rno yactote. Mpumep PUCYHOK 8.

MHoOroKkaHabHble reHepaTopbl CUrHanoB Anapi-

co MCSG6, MCSG12, MCSG20, MCSG33, MCSG40

obecneynsatoT:

HeorpaHunyeHHoe KonmyecTso $pa3oBo-

KOrepeHTHbIX KaHan0B

e ($a30BO-HEMPEPDLIBHbLIV CUTHADbI

e CurHanbl ¢ $a3oBO-KOrepeHTHON NepecTponKom
4acToTbl

e CurHanbl c namaTbio Gasbl

lpynna 1: Tpe6oBaHUA K KauyecTBY CUrHaNa:
NMoMMMO NapameTpPoB KOTEPEHTHOCTU HEOBX0AUMO
YOENNTb BHUMaHWE KaueCcTBY CUTHaNA B KaxK40M
OTAE/IbHOM KaHase BCel cMCTeMbI. Tak Kak napameTpbl
CUTHaNa MOTYT CYLLLECTBEHHbIM 06PAa30M OrPaHUYUTL
BO3MOXHOCTU MPUMEHEHME CUCTEMDI.

M3 BCcero cnucka napameTtpos reHepaTtopa BY/CBY
AnanasoHa Ana NnocTpoeHuA Ga3oBO-KOrepeHTHbIX
CUCTEM, K/IKOYEBYIO PONb ByayT UrpaTb creaytolme
napameTpbl:

e YpoBeHb $a3oBoro wyma

* HenunHelHble NCKAXKeHUSA

e CKOpPOCTb NepPecTPOMKM YacToTbI

e [lapameTpbl MOAyNALMK

*  YpoBeHb MOLLHOCTU

YpoBeHb ¢pa3oBoro wyma:

Yem Bbiwwe ypoBeHb $a30Boro Wwyma $pasoso-
CTabUNbHbIX reTePOANHOB, TEM HUXKE KOIDPULIMEHT
KOrepPEHTHOCTM MeX Ay KaHanamu. YpoBeHb $pa3oBoro
LUYMa OrpaHNYMBAET BOSMOMKHOE KONMYECTBO KaHaNoB
6yayLwen cMcTembl M 3Ha4Y€HME KOTEPEHTHOCTHU
(oTHOCUTENbHOTO pasoBoro casura).

leHepaTopbl curHanos AnaPico cepumn MCSG6,
MCSG12, MCSG20, MCSG33, MCSG40 obecneunsatoT
YNbTPAHWU3KNIN ypoBeHb $Ha30BOro LWyMa BO BCEX
AManasoHax OTCTPOMKM OT HeCyLen.

Tabnnua 3: YpoBeHb $a3oBOro Wyma MHOrOKaHa/IbHOTO
reHepaTopa AnaPico cepumn MCSG
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PucyHok 8: CurHan c namsaTtbto dasbl

BbiBoAbl:

CyLecTByeT YeTKO onpeaeneHHas TEPMUHONOTUA
AN ONUCAaHUA Pa3/IYHbBIX XapaKTePUCTUK Ha30Bo-
KOrepeHTHbIX CUrHaNA0B. 3Ta TEPMUHO/IOTMUA MHOTAA
NCMNoNb3yeTcA B3aMMO3aMEHAEMO; O4HAKO BaXKHO
NMOHMMaTb TOHKME PA3INYMA, KOTOPbIE CYLLECTBYIOT
MeXay ONMUCAHHbIMU ABIEHUAMM.

HenuHeiHble UCKaXKeHUA

HennHenHble NCKasKeHUs Bbl3BaHbl HEJIMHENHOCTBIO
cucTeMbl 06paboTKM 1 Nepeaaym curHana. It
MCKaXKeHWA BbI3bIBAOT NOABJAEHME B YaCTOTHOM
CMeKTpe BbIXOAHOMO CUrHANA COCTaBAAIOLMX,
OTCYTCTBYHOLLMX BO BXOAHOM CUTHaNe.

Takum 06pa3om, CUTHa bl B KOFEPEHTHbIX CUCTEMAX
MOTyYT CO34,aBaTb B Pe3y/bTaTe KOrepeHTHO CBA3aHHbIe
NPOAYKTbI UCKAXKEHUI, YUTO MOXKET UCKaXKaTb
pe3ynbTaTbl USMEPEHUNA.



MHoroKkaHanbHble reHepaTopbl curHanos AnaPico
MCSG6, MCSG12, MCSG20, MCSG33, MCSG40
OEeMOHCTPUPYIOT BNeYaTasaowme 3HaYeHnA
HeNMHeMHbIX UCKaxkeHu Tabnnua Ne 4.

Tabnuua 4: HerapmoHuyeckme nckaxeHma AnaPico
MCSG6, MCSG12, MCSG20, MCSG33, MCSG40

YacroTa HerapmoHuyeckme nckarkeHna
<1.2 Iy, -90 abH (Tmn.)
1.2-2.5TTy, -92 aBH (Tnn.)
2.5-5TTy, -87 AbH (Tnn.)
5-10 Ty, -80 aBH (Tnn.)
10- 20 Iy, -75 abH (Tvn.)
20-40 Iy, -67 gbH (TVN.)

CKOpOCTb NepecTPoOMKM HacTOTbl

Bbicokue TpeboBaHMA K CKOPOCTU NMEPECTPOMNKM
YacToTbl NPEAbABNAKOTCA B 334a4aX TECTUPOBAHUE
pagapos, bopMmupoBaHue nyya gnarpammbl AQAP,
TECTMPOBAHME QaHTEHHOM peLLeTKW. apaHTMpPOoBaHHasA
CKOPOCTb NePEeCTPOMKM YaCTOTbl MHOTOKaHabHbIX
reHepaTopoB AnaPico MCSG6, MCSG12, MCSG20,
MCSG33, MCSG40 Bo BceM Anana3oHe 4acToT He
6onee 25 MKc.

Onumsa MCSG-PHS ¢a3oBoe KorepeHTHoOe
nepeKoYeHne 1 CUrHaa ¢ NamaATbio ¢asbl,
obecneymBaeT UMUTALMA PAANOIOKALMOHHOIO
CUrHaNa AOMNOJIHUTENbHO B PeasibHbIX YCN0BUAX

P3B, Hanpumep BO34ENCTBUA MOMEX UM 3PDEKTbI
OKpY’KatoLen cpesbl B pasMYHbIX TOYKaX NyTH
NPOXOXAEHWNA CUrHaNA.

Takmm 06pa3om, Nob30BaTENb MOXKET NOALEPKMBATL
OTHOCUTENbHYIO $a30BYHO 3aBUCUMMOCTb MeXKAY
HECKONbKMMM KaHanamm Npu nepekato4eHmn 4acTtoT.

MapameTpbl moagynauuu

MHorokaHanbHble reHepaTopbl cMrHanos AnaPi-

co MCSG6, MCSG12, MCSG20, MCSG33, MCSG40
06/1a4at0T BCEMU BUAAMM aHAZIOTOBON MOAYAALNN
AM/Y4M/PM/NM. Ana 6onbluMHCTBA 33434 Hanbonee
aKTyasnbHbiMK asnatoTca UM moaynaumm n YHM.
Ocoban apxutekTypa reHepatopos AnaPico nossonseT
reHepuposaTtb CBY curHanbl go 40 My, c nepenosbimu
nokasartenamu UM moaynaummn Tabnmua 5.

Tabnuua 5: NapameTpbl moaynaumm AnaPico MCSGS6,
MCSG12, MCSG20, MCSG33, MCSG40

MmnynbcHaa mogynauma

MCTOYHMK moaynaumm BHYTpEHHUI/BHeWHWI
Ocnabnexue 90-80 ab (Tvn.)
LLnprHa nmnynbca 30HC o 5c

YacTtoTa noBTOpPEHUA 0.1y go 50 Ml

YacToTHaa moaynaumsa

MCTOYHMK moaynaunmn BHYTpeHHUI

Makc. gesmauyma 4acToTbl 10 IMu: 200 MTy,

40 ITy; 400 Mry

TOYHOCTb YCTAHOBKM AeBMaLMMU 0.5-2%
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YpoBeHb MOLLHOCTH:

[lna 6onblIMHCTBA 3a4a4ax, rae Tpebytorca
MHOTOKaHa/IbHble $a30B0O-KOrepeHTHbIe reHepaTopbl
npeabABAAOTCA TPeOOBaAHMA K BbICOKON MOLLIHOCTH.
O6bI4HO 3TO CBA3AHO C HECKO/IbKMMM MPUYMHAMM
dyHAaMeHTanbHble TpeboBaHMA K CUTHANY UAN B
c/lyyae pasHeceHHbIX cuctem 6onblumne NoTepu B
COEAMHUTENbHbIX KOAKCUaNbHbIX Kabensax mexay
reHepaTopoM U TECTMPYEMbIM YCTPONCTBOM

30 !
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PucyHoK 9: MowHOoCTb BbIxogHOro curHana MCSG40
XapaKTEPUCTUKAMM TOYHOCTU YCTAHOBKN MOLLHOCTHU
PUCYHOK.
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PucyHok 10: MNorpelwHoCcTb YCTaHOBKU MOLLHOCTH

BbiBOAbI:

BTopoi aTan B NOCTPOEHMN MHOFOKaHaIbHbIX $a30BO-
KOrepeHTHbIX cUCTEM 3TO GOPMUPOBAHUE TPeHOBAHUN
K KayecTBY CMrHasna, Ha OCHOBaHMM TpeboBaHMUI K
CUCTEME M Ka4yecTBY CMrHana BblbMpaeTcs cnocob
NnocTpoeHma Gpa3oBO-KOrepPeHTHbIX CUCTEM NO
reHepuposaHuto BY/CBY curHanos.

MHOroKaHabHble reHepaTopbl CUrHanoB Anapi-

co MCSG6, MCSG12, MCSG20, MCSG33, MCSG40
obecneynBatoT BbICOKOE KauecTBO CUrHanNa:

*  YnbTpa-HU3KMIN ypoBeHDb $a30BOrO LYMa

* BbICOKasA MOLLHOCTb

e (CBepxbbICTpas NepecTpomKa YacToTbl

e KayecTBeHHble NapameTpbl MOAYNALNN

*  BbICOKMIN ypOBEHb MOLLHOCTH



l1l. MpyHUMNBEI NocTpoeHne pa30BO-KOrepPeHTHbIX CUCTEMBI

3.1.3 Cnoco6bl nocTpoeHnA ¢a3oBoO-KOrepeHTHbIX
cuctem no reHepuposaHuto BY/CBY curHanos

CornacHo onpegeneHuto ana obecneyeHms

KOrepPEHTHOCTU, HY»KHO 0H6eCneYnTb KOrepPeHTHOCTb

¢dasbl onopHoro reHepaTopa ¢ $pasoi Ha BbIxoAde

reHepaTopa.

1. CMHXpOHM3aLMUA ONOPHbIM FreHepPaTOPOM YacToToM
10 Mry, 100 MTu, 1 'y,

Signal Generator 1

-
- @ o] Synthesizer
S e ||

- ——

Signal Generator 2
-
Synthesizer

O @ ™
—— e —

PucyHoK 11: CMHXpOHM3aLMA 4acTOT NOCPeACTBOM
ob6Lero onopHoOro reHepaTopa

JocTtonHcTBa HepocTtaTtku

MpocToTa cuctembl  $a30BbIi LYM CUHTE3ATOPOB
HEeKOppPesIMPOBaHHbIM, YTO CO34aET OWMOKM
dasbl

JlocTonHcTBa HepoctaTku

He nckntoveH GpasoBblit Wym Apyrunx
aKTUBHbIX KOMMOHEHTOB CUCTEMDbI,
MOAYNATOPbI, CUCTEMbI PETYIMPOBKM
YpOBHA

OwwbKa no dase 1-3
rpagyca

®azoBbIl Wym CNOMKHOCTb Ka/IMBPOBKM CUCTEMBI
CUHTe3aTopa

KoppesnvpoBaH

CNOMHOCTb B MacLiTabrupoBaHMe CUCTEMbI
13 3-4 n bonee KaHanos.

Yxopg, $pa3oBoii OWNOKM Npu co3aaHum 4 n
6onee KaHanoB B cucTEME

OwwnbKM cncTembl 3a Npeaenamm Nonochl
nponyckaHma ®AMNY

BblcoKuii gpudT dasbl Ha BbIxoge
reHepaTopos, T.K ApnT Ppasbl Ha yacToTe
onopHoro reHepaTtopa 10 Ml Ha 0.1° moxkeT
npusectn K Apndty Ha 10° Ha yacToTte 1 [Ty,

OTCYTCTBVIe Aon I'OBPEMEHHOVI cTabunbHOCTM

PeweHnAa Nno cMHXpOHM3auum Ha YactoTe 10

Mrlu, 100 MTu, uam 1 Iy, o6napatoT obwmm

Habopom HegoCTaTKOB, OT/INYME B Pe3y/bTaTe Npu
ncnonbzoBaHumn 100 Mly man 1 My, 8 Kavectse
CUHXPOHM3aLUNK, bonee HU3KNM aApndT dasbl.
HdocTtunmas owmnbka no pase 10°-30°, 3aBUCUT OT
¢$a30B0ro WymMa CMHTE3aTOPOB.

MocTpoeHune cuctem c 6osee 4 KaHanamm
3aTPYAHUTENBHO BBUAY HApacTaHMA OWKNOKM No dase c
yBe/InyeHnemM 4ncaa KaHanos.

2. WUcnonb3oBaHue obuiero retepoauHa LO

Signal Generator 1

RF_

Synthesizer
H —» ®AMY

|
iy

Signal Generator 2 B

Synthesizer RF
Y@
0

PucyHoK 12: CMHXpOHMU3aLUMA reHepaTopos
nocpeacTsom obluuero retepoanHa LO

HeBO3MOMKHO BbINONHUTbL
basoKorepeHTHy0 NepecTpoiiky 4acToTbl,
TaK Kak ¢a3a HacTpamnBaeTcs TONbKO ANns
3agatolero rerepoguHa LO nau 8 nonoce
Baseband ans BekTopHoro reHepatopa.

HwW3Kan CKOPOCTb NepPecTPOMKM YacToTbl

Doctmxmnman ownbka no dpase 1-3°.

[o HepaBHero BpemeHu cxema c obuwmm LO 6bina
CaMbIM MOMNYAAPHbIM PELUEHMEM MO CO34aHUI0
MHOTOKaHabHbIX $a30B0O-KOrepPeHTHbIX FEHEPATOPOB,
NoTOMY YTO OLWMBKa no dase nyylle, Y4em y METOA0B

C 06WKUM onopHbIM reHepaTopom. Ho y meToza ectb
CYLLECTBEHHbIE OrpaHUYeHus B BUAY NpUHLMNa paboTbl
PucyHok 13. CMHXpOHM3aLma 1 ynpaBaeHune gpasomn
ocyuiecTBaseTcs 3a cyeT Baseband reHepatopa, 3HauuT
AR peannsaumm MeToga NoAXoAAT TONIbKO BEKTOPHbIE
reHepaTopbl, KOTOPbIE AOPOXKE aHANOrOBbIX B CPeAHEM
B 1.5 pas3a.

N
I Baseband Jp" pACI [—>| 1Q Step
E generator Modulator - Ij —»| Attenuator 4
S A | PACe L S
i B
2 | [ I S
“ﬂj w
4 Local | =
¢ Oscillator
YnpasneHue
Synthesizer YPOBHEM curHana
| Reference Frequency 10 MHz
Ynpaenexue tasoit
Baseband /6 DACI |—»| Q Step
generator Modulator | | Ij —»| Attenuator |—4—»
L1 A7 | PACQ E
=]
| [ I o
w
Local | =
Oscillator
Ynpasnexve
Synthesizer YPOBHEM CUrHana

/ | Reference Frequency 10 MHz

Ynpaenexue tasoit

PucyHok 13: bnok-cxema ¢$a30BO-KorepeHTHOM
reHepaumm AByX BEKTOPHbIX reHepaTopoB
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MoacTpolika u nsmeHeHme dasbl CUFHAI0B BOSMOMXKHO
ABYyMA cnocobamm
e [oacTpolika dasbl curHana retepoamHa (LO) B
3TOM Cay4yaem nomeHseTca pasa BO BCEX KaHaax
CUCTEMbI, YTO Heya06HoO.
e [oacTpolika ¢asbl yepes Baseband reHepaTopbl-
NPUMEHUMO TOJIbKO 4151 BEKTOPHbIX reHepaTopoB..
YcmaHo8Ka pa3Hbix YaCMOMm Ha BbIXO4e reHepaTopa
BO3MOXHa TO/IbKO B Npeenax 4acTtoTbl nosiockl Base-
band, nonocskl Baseband otanyatotca ot mogenu
Baseband reHepatopos +250 MTu, +500 My, +1-2 ITu,
YyeM LKMpe No0Cca reHepaTopa, TEM JOPOKE PeLLEHME.
TakMm 06pa3om BTOPOM HEAOCTATOK AAHHOIO peLlleHns
HEBO3MOYKHO YCTAaHOBMTb Pa3Hble YAcTOTbl HA BbIXOAAX
3a nepeaenamu ysko nonocobl Baseband reHepaTopa.
B cBA3M C 0COBEHHOCTBIO YCTAHOBKM YaCTOTbl B AaHHOM
CMCTEMbI, CKOPOCTb NEPECTPOMKM YAaCcTOTbl MOXKET
MMETb LOCTaTOYHblE 3HAYEHMA TONbKO B Npeaenax
nonocsl Baseband reHepaTopa.
YnpaBneHne ypoBHEM MOLLHOCTM CUTHaNa B aHHOW
CXeme OrpaHMYeHo yrnpaBieHMeM MOLLHOCTbIO
yepes Baseband reHepaTop, NOCKONbKY U3MEHEHUE
3HaYeHKWe aTTeHtoaTopa B BbIXOAHOM LLenu NpUBOANT K
n3MeHeHuto 3pGEKTUBHON AIMHDBI MYTU CUTHANA, YTO
NPUBOAUT K U3MeHeHUo pasbl M MMNeaaHCa BbIXOAHOM
LLenuM KaKk CNeacTBUE yXyALLAETCA MeXKaHabHas
KOrepeHTHOCTb. YCTAaHOBKa BbICOKOM MOLLHOCTH
TpebyeT BK/OYEHME B paboTy CUCTEMbI PETY/IMPOBKMU
YPOBHA 1 NNAaBHOIO aTTEHKATOPA, YTO TAKKe NPUBOAUT
K YXYALIEHUIO KOTEPEHTHOCTMH.
MacwTtabnpyemocTb CMCTEMbI 3aTPyAHEHA C CBA3U C
orpaHuyeHnamu B pabote BHellHero retepogmHa LO
n Baseband reHepatopa. Mpu pexxkume Master-slave
LO TepAeT MOLLHOCTb NO3TOMY TpebyeTcsa BHELLHWUI
ycuantenb npu 6onbliem Yymcne KaHanos. B pexxmme
nocnefoBaTe/IbHOrO MCNO/b30BaHMA Bbixoga LO
OT KaXKgoM napbl reHepaTopoB, 3/1eKTpMuYecKas
ANvHa NyTh curHana LO pasnunyaetca, B coYeTaHum
C U3MeHeHMe TeMnepaTypbl OKPYKatoLLel cpeabl Ha
1-2C° 3TO MOKET NPUBE3TU K PACCOrNAaCOBAHUIO MO
¢dase Ha 3°. AnAa obecneyeHumsn ctabuabHocTu Baseband
reHepaToOpOB HYXXHO 06ecneyYnTb CUHXPOHU3ALMUIO
MO TAKTOBOMY CMTHa/ly YacTOTbl ANCKpPETMU3aLmMKn, ANA
3TOro UCMO/Ib3YeTCA BHELIHWUI rEHEPATOP TaKTOBbIX
MMMY/IbCOB.
Takmm 06pa3om pelLeHne Ha OCHoBe 0bLuero
LO no3BosAeT yAy4LWmnTb CTabMAbHOCTb dasbl
MO CPaBHEHMIO C METOAAMM C OOLLMM OMOPHbIM
reHepaTtopom 10 1 100 MTly, HO eCcTb OrpaHNYeHnA B
YCTaHOBKE YacCTOTbl, YCTAHOBKM MOLLHOCTM, CKOPOCTH
NepecTpoMKM YacToTbl M MACLUTAabMPYEeMOCTM CUCTEMBI.
JaHHoe peleHne apdeKTUBHOE, HO KOMMNPOMMCCHOE U
He bloarKeTHoe.
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3. Cucrtembl Ha NPAMOM LUUPPOBOM CUHTE3E

DDS #1

N\
f Phase to

Tunin: .

Reference Wordg ----- Acczlr::ljgtor -»>| Amplitude [-> DAC >--»
Clock T ) \_Conversion

<

DDS #1

N\

Tuning Phase Pha;e to

Word | Accumulator [7| AmPlitude
or umu ')+ \_Conversion )%

Reset --- MMHHHIMHH‘

PucyHok 14: da30B0o-KorepeHTHasA reHepaLma MeTo4oM
npamoro undpoBOro cMHTE3a

[locTonHCcTBa HepoctaTku

MpocToTa cuctemsl

®azo0BbIl WyM
CUHTe3aTopa
KoppenmpoBaH

OrpaHnYeHHble BO3MOXHOCTU MMMY/IbCHOWM
MOAYNALMK, TaKME NapamMeTpbl Kak
LWMPMHA MMMYAbCa, ybuHa Moaynaumum
He COOTBETCTBYHOT TpeboBaHMAM
A9POKOCMUYECKUX MPUNOKEHUN U ANA
mmmtaumm curdanos P/1IC, curdanos PI6.

BblcoKas cKOpoCTb B BMAy NpWHLMNOB paboTbl NPAMOro
NepecTpomKM YacToTbl  LMPPOBOrO CMHTE3a BbICOKOE 3HAYeHWe
HEerapMOHUYECKUX UCKaXKEHUN.

JocTuxummas owmnbka no ¢ase 1-2°.

4. KombuHupoBaHHbIi meToa peweHue AnaPico

MCSG6, MCSG12, MCSG20, MCSG40.
PeweHwne AnaPico o6beanHseT aenctaytolme
TEXHOJIOMMN MO CO34aHUI0 $a30BO-KOTEPEHTHbIX
CUCTEM, NMPU STOM TEXHONOTUU KOMBUHUPYIOTCA B
ApYyroii nocnenoBaTe/ibHOCTU.

10MHz of
100MHz
REF, INPUT - BNOK FEHEPALIN
= OMOPHOW YACTOThI
100MHz OCXO
CHANNEL 1 Synthesizer 1
OUTPUT
< 1e,.4 PLL —|
L _[<esmoos -1
CHANNEL 1 Synthesizer 2
OUTPUT
< 17,4 PLL —|
L [eomops f--1---- BIIOK
MWKPO-
CHANNEL 1 Synthesizer 3
OUTPUT KOHTPOJNEPA
< PLL |
96 bits DDS_|"~~1~"""1
CHANNEL 1 Synthesizer 4
OUTPUT
< PLL —
96 bits DDS _|7======="

PucyHok 15: MHorokaHanbHbIN reHepaTop AnaPico
MCSG cepusa



JaHHaa GyHKLMOHabHAA CXxema ABNAETCA CUIbHO
YNPOLLEHHOM NO OTHOLUEHUIO K PeasibHOM CUCTEME,
Lenb AnarpaMmbl 06bACHUTb GyHAAMEHTaNbHbIE
npuHUMnbl paboTbl reHepaTopoB AnaPico MCSG6,
MCSG12, MCSG20, MCSG40.

dPyHKUMOHaNbHaA cxema $a30BO-KOrepeHTHOro
reHepaTtopa AnaPico moxeT 6bITb pasaeneHa Ha 3
yacTtu.

e bnoK onopHoro reHepartopa

* B/JI0K MMKPOKOHTpOASEPA

e bnok cnHtesatopa

Mpw nocTpoeHnn $a3oBo-KOrepeHTHOro reHepaTopa
Mcnonb3oBancsa obwmin onopHbI reHepaTop 10 unum
100 My, Kak 3To TpebyeTca ANA CUCTEM Haya/IbHOro
ypoBHSA. O6LWMIA ONOPHbIN CUrHaN B GYHKLUMOHANbHOM
CXeEME UCMNOJIb3yeTCA NapansiesibHO KaK TaKTOBbIN
CUTHaN ANA MOAYNA MUKPOKOHTPO/I/1Iepa M Kak
OMOPHbI CUTHAN ANA co34aHuA obLLero 3agatoLLero
CUrHana Bcel cuctemsbl Ha 3 Tu,.

Mepexopm, ot 0bwero onopHoro reHepaTtopa B 100 MIy,
Ha 3 Ty, 0bycnoBieH CHUXKeHUeM ApudTa YacToTbl
BbIXOAHOIO CMTHA/Ma OT YacToTbl OnopHoro™®. Tpetui
610K CMHTE3aTOpPa YacTOTbl BbINOJIHEH OCOObIM,
CUHTE3aTop KOMOUHMpPYET B cebe TexHONOTUN
aHaNI0roBbIX reHepPaTopoB 1 NpAMoro LMdposoro
CUHTe3a. BIOK MMKPOKOHTPO//IEPA NOJTYYN ONMOPHbIN
curHan 10/100 Mru, ot 6/10Ka ONMOPHOM YaCTOTbl,
ynpasnseT 92-6UTHbIM MOAY/IEM reHepaTopa NPSMOro
uMdppoBOro cuHTE3a AN ynpasneHus ¢asoi curHana
Ha BbIXO4E KaXA0ro KaHana.

JlocTonHcTBa

HepocTtatku

MpocToTa cuctembl

Kaxablil reHepaTop COCTOUT U3
MWUHUMYM ABYX KaHa/10B

lapaHTMpoBaHHaA CTabUAbHOCTb
basbl mexay KaHanamu 3 mpag,
N mexay 601bLIMM YMCIoM
KaHanos 5 mpaga.

CToeyHoe ucnonHeHune 1U 6e3
3KpaHa ynpasieHna npubopom.
YnpaBnieHue ocyLecTBaaeTca
TONbKO Yepes MK nocpeacTsom
Nno/sib30BaTeNIbCKOro UHTepdelica
nNpou3BOAUTENA NN Yepe3
Habop KomaHg, SCPI.

$a30B0-HeNpPepbIBHbINM
curHanbl, $a3oBo-KorepeHTHas
nepecTpoiKa YacToTbl, CUTHaA C
namaTbio ¢asbl.

®asz0BbIl WYM CMHTE3aTOPa
KoppesnvpoBaH

BbICOKas CKOPOCTb NepPecTPOMKM
YacToTbl

[eHepvpoBaHWe CUrHaN0B

¢ $pa3oBO-KOrepeHTHOM
NepecTpPomKoi YacToThl,
CUTrHANOB C NamATLIO dasbl,
$a30BO-HENPEPbIBHbIX CUTHANO0B

KauecTtBo curHana: HU3Kui
$a30BbIl LWYM, BbICOKas
MOLLHOCTb, HU3KME 3HaYeHue
He/IMHEMHbIX UCKaXKeHWM.

MM mopaynsaums rnybuHom
80-90 46 ¢ WwunpuHOM nmnynbea
10 He.

Bo3MoKHOCTb MacwwTabuposaTb
cuctemy go 200 u 6onee
KaHanos..

FabapuTHble pa3mepbl

BbiBOAbI:

CywiecTBytoT 4 OCHOBHbIX CNOCO6a AOCTUHKEHUSA
MHOTOKaHaNbHbIX $pa30BO-KOrePEHTHbIX CUCTEM
KaXKAbll U3 KOTOPbIX 061a4aeT cO6CTBEHHbIM Habopom

AOCTOUNHCTB N HEAOCTATKOB.
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Tabanua 6: Cnocobbl NOCTPOEHUA MHOTOKaHa/IbHbIX $a30BO-KOrepeHTHbIX FeHepaTopoB

MapameTpbl

AnaPico DDS+Analog.

CUHXpOHM3aLmA Yepes
onopy 10,100 MTy,

O6wuii LO

leHepaTopbl DDS

MapameTpbl cuctemsl

Owwnbka no dase, mexay 2

3 mnpa (fapaHTMpoBaHO)

10-30 rpaaycos

1-3 rpaayca (M3mepsemo)

1-3 rpaayca (M3mepsemo)

KaHanamu 0.17 Mpaaycos (N3mepaemo)
OwwnbKa no ¢dase 4 6onee 5 mnpg, (FapaHTMpoBaHo) HeT AaHHbIX HeT AaHHbIX HeT gaHHbIX
KaHanos 0.28 rpagycos
MoctpoeHune cuctem 4 Kon-Bo KaHanoB He OrpaHuyeHune OrpaHuyeHune He orpaHu4eHo
1 bonee KaHan0B OrpaHMYeHo, MeXKKaHaibHasA

owwnbKa no dase 5 mpag
Da30B0O-KOrepeHTHbIN [ocTtynHo HepoctynHo B npeaenax Baseband [ocTtynHo
CUrHanbl pasHbIX YacToT
CKOpOCTb NepecTpomKku BbicTpo MegneHHo CpeaHe MegneHHo
4acToTbl
KannbposKa dasbl Ha He TpebyeTca TpebyeTca TpebyeTca He TpebyeTtca

BbiXoae

HesasucnumocTtb KaHanos

Kaxkabl KaHan
HEe3aBUCUMbIN U
KOTepPEeHTHbIN

Kaxkaplt KaHan
HEe3aBUCUMbIN

OrpaHuyeHune nNosocom
Baseband

Kakabli KaHan
HEe3aBUCUMMbIN U
KOTePEeHTHbIN

da3oB0o-HENpPEPbIBHbIN JiE HeT HeT Het
CUTHan
Pa3oBo-KorepeHTHasn aa Het C orpaHuyeHuamu, na
nepecTpoiKa 4acToTbl TONbKO ANA BEKTOPHbIX
reHepaTopos
CurHanbl ¢ namaTbto dasbl na HeT HeT Oa
[abapuTHbIE pa3mepbl 43 x 426x 480 mm 1U -4 1U-2U 1-2 kaHana 2U-1-2 HaHana 2U-1-2 HaHana
KaHana
MapameTpbl cMrHana
YposeHb ®a3oBoro wyma Hi-end knacc 3aBUCUT OT MOAENN 3aBUCUT OT MOAEeNN OTAnYHO

<po 1kMy

reHepaTopa

reHepaTopa

YposeHb $pa3oBoro wyma
> 1 KMy

Hi-end knacc

3aBUCUT OT mogenu
reHepartopa

3aBUCUT OT Mmogenu
reHeparopa

CpegHuii ypoBeHb-
orpaHuyeHue ns-3a DDS

HerapmoHukun Hi-end knacc 3aBuCUT OT moaenun 3aBuCUT OT moaenun OrpaHuyeHmne us-3a DDS
reHepaTopa reHepaTopa
MapameTpbl aKcnyaTauum
Lena $ $-$$ $$S $$5$
Export control He TpebyeTcs nuueH3uns 3aBuCUT OT MpouM3BOAMUTENA 3aBucuT oT 3aBucuT oT
npounssoguTens npounssoguTens

3.1.4 NapameTpbl BHelWHeN cpembl U paKTopbi

B/IMAIOLLME HA CUCTEMY
TemnepaTtypa-TemnepaTtypa OKa3blBaeTca

cyweCtBeHHOE BIMAHNE Ha d)a3y BbIXO4HOIO CUrHana,

C-CKOPOCTb CBeTa B Bakyyme, E-ON3N1EKTPUYECKan
NPOHNLAaEMOCTb KOAKCHNAJIbHOIo Kabens.

MHoOrokaHanbHble reHepaTopbl AnaPico MCSG6,

BO3MOXHbI Cneaytolme ciyy4am Bo3aencTems

TemnepaTypbl Kak ¢paKkTopa Ha ¢asy:

1. U3ameHeHMe TemnepaTypbl BHYTPU reHepaTopa,
YTO BO3AENCTBYET HA 3/1EKTPOHHbIE KOMMOHEHTbI
TPaKTa, @ 3TO B CBOIO 0Yepeab MOXKET U3MEHUTb
¢dasy curHana.

2. BosgelicTBMe TemnepaTypbl Ha KOAKCUa/IbHbIE
Kabenu cuctemol.

Ecav nyHKT 1 oueBMAEH, TO KAcaeMo NyHKTa 2
n3meHeHue pasbl BHYTPU KOAKCUaIbHOTO Kabensa
onpegensetca no popmyne ¢ = (360°fIve)/c (1),
roe f-yactota curHana, I-anvHa Kabens,
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MCSG12, MCSG20, MCSG33, MCSG40 obnaaatot
NpenMyLLEecTBOM NO CPABHEHWUIO C aHAIOTNMYHbIMM
$ba30B0O-KOrepeHTHbIMKU CUCTEMAMU, B OTHOLLEHUK
BAnAHME paKTopa TemnepaTypsbl.

Bo-nepBbix, B 04HOM Kopnyce reHepaTopa An-
apico HaxoauTcA cpasy 4 KaHana, YTo CHUXKaeTca
BAMAHWE TemnepaTypbl Ha cUCcTemy B Liesiom. Bo-
BTOpbIX, cornacHo popmyne 1, usmeHeHune pasbl oT
TemnepaTypbl NPONOPLNOHANbHO A/ InHe Kabens,
rabaputHble pazmepbl reHepaTtopos AnaPico
NO3BONAIOT CUHXPOHM3MPOBATbL reHepaTopbl Yepes
NnosyKecTkue Kabenun aanHon 5-7 cm.



PucyHok 16: ObpaseL, NOAKAOUYEHUA CUHXPOHU3ALLMN
OBYX MHOTOKaHa/bHbIX reHepaTopos MCSG vepes
onopHbIl reHepatop 8 3 M.

B apyrvx metoaax ¢pa3oBo-KOrepeHTHbIX CUCTEM,
KO/IM4YecTBO Kabenei 6onblue 1 AnnMHa Kabenei
60/blue pasbl, He BCErAa MOMKHO UCMO/1b30BaTb
NOJIY}KEeCTKMe Kabenn n3-3a reomeTpuyecKkmx pasmepos
npmnbopos.

Bubpauus u coeguHuTeNbHble Kabenu:

Cnepyet usberatb 060 BUBpauum, cneactsmm
BMOpPaLMKN NPMBOAUT K BUOPALLUM KOMMOHEHTOB
reHepartopa v ABUXeHUIo Kabenek, YTo NpUBOAUT K

n3meHeHuto dasbl. C Lenblo CHUXKEHUA BUOBpaLnm
060pyL0BaHNA MOHTUPYETCA B CTOMKY M NO
BO3MOXHOCTM UCMONb3YIOTCA NOYKECTKME Kabenu.
MHoroKkaHasnbHble reHepaTopbl AnaPico MCSG6,
MCSG20, MCSG20, MCSG33, MCSG40 obnagatot
npenmyLLecTBOM NPoTuB pakTopa BMOpaLmm, TaK Kak
KOHCTPYKLMA NO3BOAAET MOHTMPOBATb reHepaTopbl B
CTOMKY M MCMO/Ib30BaTb NOYXKECTKME Kabenu.

MacwrabupyemocTb cMcTeMbl MU NPOrPaMMmUpPoBaHue
MocTpoeHMe MHOTroKaHa bHbIX CUCTEM pPasMyaeTca

OT KOJIMYeCTBa KaHa/i0B, KpOMe TOro, CTOUT YUNTbIBATb
notpebyetcs v B byayliem pacwmputb Heobxogumoe
4YMCO KaHaoB. Y 60bIMHCTBA CNOCOOOB MNOCTPOEHME
$a30BOro-KOrepeHTHOM CUCTEMbI ECTb OFPaHNYEHUS
ecnn B cucteme bonee 4-x KaHasnos. Mpupoaa
OrpaHMYeHUIA pa3InYHa ANA KaxKaoro ns cnocoba,
nostomy Ans yaobctea BOCNPUATUA NPeacTaBum
pesynbTaTbl B BUAE Tabanupl.

TaﬁflMLI,a 7: CpaBHeHMe meToa0B d)aBOBO—KOI'epeHTHbIX CNCTEM BO3MOXKHOCTU K MaCLLITa6MpOBaHMlO.

MeTog, O6wWMmii ONopHbIM reHepaTop

O6wuii letepoanH LO

Mpamoit umdposom MHOroKaHanbHble

10, 100, 1 Iy, CUHTE3 reHepaTopbl AnaPico
AT RIS (] 22 10-30° 1-3° MeHee 1° 3 mpag, (0.2°)
KaHanos
KorepeHTHOCTb 4-X 1 He HopmupyeTca He HopmupyeTca He HopmupyeTca 5 mpag, (0.28°)

bonee KaHanos

OrpaHuyeHua HekoppenvpoBaHHbI MouwwHocTb curHana LO TpebyeTca BbICOKOTOUHbIN  OrpaHuMyeHus ceBeseHbl K
baso.bIii Wym Bonbluana anekTpuyeckan OMOPHbIV CUrHaN Ans MWHUMYMY [OCTaTOYHO
[JonrospemeHHasn ONVHA NyTW curHana LO TakTosoro DDS. CUHXPOHMU3ALMM Yepe3
HecTabunbHOCTb OrpaHuyeHua Baseband OMOPHbIN CUTHaN B
reHepartopa 3T,
Peanunsauua Jlerko CnoxHo Cpeane, cnoxHo AnA Jlerko

bonee 8-kaHanos

PeweHuna AnaPico 061a4at0T BO3MOXHOCTb
macwTabuposaTb cucTeMy A1A 6ECKOHEYHOro Yncna
KaHaNoB, NpM 3TOM NPOM3BOAUTENb HOPMUPYET
MEMKKaHaNbHY CTabuabHOCTb $asbl, B OTANYUKN OT
APYrMX METOAO0B, rae MeXKaHa/bHas HecTabuabHOCTb
He HOPMMPYETCA, TaK KaK TpebyoTca yToOUHsAoWMe
YCNOBMM NO 4acTOTe, MOLLHOCTM, KONMYECTBY KaHANOB,
KauyecTBy Kabenen n BHELHUX YC/IOBUNA.
MeKKaHabHaA cTabubHOCTb hasbl MeXay
cocegHMmmM reHepaTtopamm AnaPico MCSG 5 mpaga,
AOMNOJ/IHUTENbHbIX YCTPOMCTB He TpebyeTcs, B KayecTse
CMHXPOCUTHaNA UCMONb3YIOTCA BHYTPEHHM OMNOPHbIN
curHan 3 .

MporpammupyemocTb CUCTEMbI CU/IBHO Pa3iMyaeTca
He TO/IbKO OT MEeToAa PeasiM3aunmn KorepeHTHOCTH,
HO M OT KOHKPETHOro NPOrpammHOro peLleHus
npoussoautens. Moatomy B AaHHOM bpowwtope byaeT
MHbOpPMaLMA O NPOTrPaMMUPOBAHUN FTEHEPATOPOB
AnaPico.

AnaPico MCSGXX nocTtaBnaeTca B CTaHAAPTHOM
19-aonmosoii 1U (ao 4-x kaHanos) dopme Ans

MOHTa)Ka B CTOMKY M Npeaaaraet pasinyHble
ynpasnsawouwme nHtepoelicbl, Takne Kak USB, LAN
nnu GPIB. Kaxkgpbiit HTepdelic Nno3BoNsET IETKO
M 6bICTPO 06LLATLCA C NOMOLLbio KomaHA SCPI
1999. IMCTaHUMOHHOE ynpaBieHue npubopom
MOXKeT 6bITb HbICTPO AOCTUIHYTO C 1t0HOI XOCT-
cuctembl. NpegoctaBieHHOE KAMEHTOM NPUNOKEHME
nporpammubiin nHTepdeiic (API) namn npumepsl
nporpammuposanHus gas Matlab, Labview, C ++u
OpYyrnx genatoT peasnsaumto ynpasaeHma o4eHb
NpPOCTOM 1 BbICTPON.

3.2 Tpynna 2. ®uHaHcoOBble NapameTpbl

3.2.1 MHBECTULMOHHDbIM aHaNU3 (CTOMMOCTb CUCTEMDI,
CTOMMOCTb 06CNY}KMBAHUA, CTOMMOCTb
[0O0CHaLeHuA).

B faHHOM H6polutope Mbl MPOBEAN CPABHUTE/IbHbIN

aHaN3 B OTHOCUTE/IbHbIX Be/IMYMHAX 6e3 yTOUHeHUn

MapKKU Npoun3BoanTens, Aaa ynpoLeHna cpaBHeHne

nposoauanck Ha Yactotax 20 My, 40 Mu. B

CPaBHEHWM CPAaBHUBAIMCb MHOTOKAHa/IbHbIE

reHepatopbl AnaPico MCSG20-2, MCSG20-4 n
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MCSG40-2, MCSG40-4 c onuuen moaynaumm B

NPOTMBOBEC CEPUMHBIM aHAOTOBbIM M BEKTOPHbIM
reHepatopam Ha 20 'y, 1 40 Iy, ¢ pasHbim
onuMoHanbHbiM cocTaBoMm. MockonbKy AnaPico
npeanaraeT KOHPUrypaumm 2-x, 4-x KaHanbHble

MOZEeNu, a Apyrve peleHne peweHma NCnonb3yrT
peLleHmns U3 reHepaTopoB ¢ 1-m KaHanom, 6aszol
CPaBHEHUA CAETAaeM SKBUBANIEHTHYIO LeHY Ha 1-KaHan.
LleHy 6a3oBoro pelweHunsa AnaPico 3a 2 KaHana,
npumem 3a 1.

Tabnnua 8. CpaBHEHNE CTOMMOCTU pPeLleHNss MHOTOKaHanbHOM Gpa30BoO-KorepeHTHOM reHepaumnmn go 20 My,
LleHy leHepaTopa MCSG20-2, 20 Iy, 2 KaHana, npumem 3a 1.

PelweHne [eHepaTop leHepaTop O6wasn onopa Obuwasn O6wmi O6wuin Mpamon
MCSG20-2 MCSG20-4 10,100 Mry, onopa 1My, retepoauH retepoguH LO, unobpoit
reHepaTop 20  reHepatop 20 LO, reHepaTOp reHepaTtop 20 CUHTE3,
My, (i 20 My, [Ty, BekTopHbIl,  reHepaTop 20
aHanoroBbIn Baseband 500 My,
My,
KorepeHTHOCTb 3 mpag (0.17°) 10-30° 2-10° 1-3° 0.5-3° 0.3-2°
KonunyecTtso KaHanos 2 4 1 reHepaTop KaHan
m‘:::"rﬁ’:?girri 144 aEnTL -130-134 -130-134  -130um-140  -134-150 130 wam -134
. ABH/Ty, ABH/Ty ABH/Ty abH/Ty, ABH/Ty
YpoBeHb MOLLHOCTH +27 +20 po +28 pbm  +20 po +28 +20 po +28 +15 go +25 abm +20 po +24
10 Iy, abm (tun) (Tvin) abm (tun) nbm (Tun) (Tun) nbm (Tun)
LRI 6 LY Hannuune Hannuune Hannune Hannuune Hannuune Hannuune
OM/UM mogynaumnm
HerapmoHuKkM, -80 nEh OT-60 OT-60 OT-60 OT1-60 -40
10 My A 0o -80 gbH no -85 pbH bo -85 pbH 0o -85 pbH 0o -55 gbH
LleHa reHepaTopa 1 1,6 0.9-1.1 1.15-1.25 1.2-1.4 2-2.5 2-2.5
SKBUBANCHTHAA LieHa 0.5 0,4 0.9-1.1 1.15-1.25 1.2-1.4 225 225
3a 1 KaHan
LleHa 3a 2 KaHana 1 - 1.8-2.2 2.3-2.4 2.2-2.8 5-5 4-5
LleHa 3a 4 kaHana - 1.6 3.6-4.4 4.6-5 4.8-5.6 8-10 8-10

Tabnumua 9. CpaBHEHWE CTOMMOCTM peLleHnsa MHOIToKaHaAbHOW $pa30BO-KorepeHTHOM reHepauunm ao 40 IMu.
LleHy leHepaTopa MCSG40-2, 40 My, 2 KaHana, npumem 3a 1.

PelweHne leHepaTop leHepaTop Obuian onopa Obuwan Obwwit 0bwwit Mpamon
MCSG40-2 MCSG40-4 10,100 MTw, onopa 1My, retepoauH LO, retepoauH LO, umbpoi
reHepaTtop 40 reHepatop 40 reHepatop 40 reHepaTtop 40 CUHTES,
My MMy, [Ty aHanorosbi [Ty BeKTopHbI,  reHepaTtop
Baseband 40 Iy,
500 My,

KorepeHTHOCTb 3 mpag (0.17°) 10-30° 2-10° 1-3° 0.5-3° 0.3-2°
Konunuyectso kaHanos 2 4 1 reHepaTop KaHan
YposeHo basosoro -144 -130-134 -130-134 -130 nam -140 130 unn -134
wyma 1 Mu, Br/T Br/T Bu/T BT -134-150 aBH/Ty, BT
20 Kl oTCTpOliKa . 4 - 4 . 4 - 4 - 4
YpoBeHb MOLLHOCTH +24 gBm (Tun) +20 po +25 +20 po +25 +20 po +25 abm  +15 po +25 abm +18 po +22
20 Iy, A abm (tun) abm (tun) (Tnn) (Tnn) abm (tun)
Hasnune AM/4M/ Hannuune Hannuune Hannuune Hannuune Hannuune Hanunuue
dM/UM moaynaumm
HerapmoHukuM, 75 1Bk OT-60 OT-60 Ot -60 OT-60 -40
20 Iy, A no -80 obH no -85 gbH no -85 gbH no -85 gbH no -55 gbH
LleHa reHepaTopa 1 1,6 0.8-1.2 1.1-1.2 1.3-1.5 2-2.5 2-2.5
SKBUBANCHTHAA LieHa 0.5 0,4 0.8-1.2 1.1-1.2 1315 225 225
3a 1 kaHan
LieHa 3a 2 kaHana 1 - 1.6-2.4 2.2-24 2.6-3 4-5 4-5
LleHa 3a 4 KaHana - 1.8 3.2-4.8 4.4-5 5.2-6 8-10 8-10
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MHorokaHanbHble reHepaTopbl AnaPico cepun MCSG
addeKTMBHOE peLleHne, NPOU3BOANTENb HOPMUPYET
napameTp KorepeHTHOCTU, Npubop obnagaet

BCEMMW BUAAMW aHANOTOBOM MOAYIALMM U BbICOKUM
KayecTBOM CUTHaNOB. 3aKa3uukK, Bbibupana AnaPico
MHOTOKaHa/IbHbIA reHepaTop 414 CBOMX 3a/a4 MOXKeT
C3KOHOMMTb OT 1.5 10 2 1 Bonee pas oT CTOMMOCTH
CUCTEMbI, MNOJTy4aA Ny4dlIne 3HAYEHUA KOTePEHTHOCTMU.
Kpome Toro, peweHune AnaPico yHMBepcasnbHO 1
NCKOYaeT MHBECTULMI B ByayLLEM, MHOTOKaHa/IbHble
reHepaTtopbl AnaPico MCSG obecneumnBatoT $pa3oBo-
HenpepbIBHbIM CUrHaA, $a30BO-KOrEPEHTHYHO
NepecTPoMKyY YacToTbl, CUTHAA C NAaMATbIO pa3bl.

B cepBMCcHOM LLeHTpe AnaPico MOXXHO NPOBOANTL
[00CHALLLEHNE MHOTOKaHaIbHbIX FeEHEPATOPOB,

pacwnpunTb gnanasoH 4acCTtoT U KONNYECTBO KaHa/10B.

Y Apyrux peweHuit, 4Tobbl yBEANYUTL YUCIO
KaHan0B cucTeMbl Hago Npuobpectu bosblie
reHepaToOpOB CUrHANOB, a eCNn Heobxoanumo
pPacLIMpPUTb ANana3oHOM YacToT HY}KHO ByaeT TaKxke
MOKynaTb HOBble reHepaTopbl CUrHaN0B ¢ 60/1bWwnm
AManasoH YacToT. Eciv y 3aKasuumKa noasatca bonee
BbICOKMe TpeboBaHUA K cUrHany, Hanpumep $asoso-
KOrepeHTHana NepecTpoiika YacToTbl UM yAydLLEHNE
3HauyeHue owmnbKM No dase, 3TO TaKKe NpuBeaeT K
3aMeHe BCeX reHepaTopoB UM JOPOrocToALEMY
B/IOXKEHUIO B IONOIHUTE/IbHbIE OMLMMK.

3.2.2 3KoHOMMUYECKUii aHanus (AnbTepHaTUBHOE
ucnonb3oBaHue npubopos, TpeboBaHue K
KBanndukayum nepcoHasna, CoBMeCTMMOCTb C
APYrumMu pewieHuamm)

MoMMMO pacyeToB MHBECTULMI U 3aTPaT Ha

obcnyKmBaHue. Hy»KHO NPOBECTU eLLLe SKOHOMUYECKUI

AHA/N3 KaK MOXKHO UCNONb30BaTb reHepPaTopbl

CUTHAN0B B APYrMX 3aga4ax noMmumo ¢pa3oBo-

KOrepeHTHOM CUCTeMbI reHepaLmu, 3TO NO3BOSIUT

OLLeHUTb BCE 9KOHOMMYECKME BbIrOAbl OT Pa3HbIX

peLleHnn.

MpenmyLLecTBo MHOrOKaHa ibHbIX reHepaTopoB An-

aPico MCSG B yHMBepcanbHOCTU, reHepaTop obnagaet

COBPEMEHHbIMW XapaKTepuUcTukamm npubopa Hi-end

Knacca, YTo genaeT 3ToT NPUMEHEHHbBIM NPAKTUYECKN

BO BCcex npunoxeHuax. KaHanbl reHepaTtopos AnaPico

MCSG No/IHOCTbIO HE3aBUCUMbI, LIeHa ABYXKaHa/ibHOM

MOZAENN CONOCTaBMMA C LIeHOM OA4HOKAHA/IbHOTO

reHepaTopa Apyrux npounssoautenei. NosTomy MoxKHO

npnobpectn 1 ABYX-TPex KaHa/bHbIl reHepaTop

AnaPico Ha 2-3 pabouux mecTa Unm UCNo/sib3oBaTb Ha

reHepaTope HeCKO/IbKO BbIXOA40B ANA Napasnie/ibHOro

TECTUPOBAHMUA.

MNopaep»Ka SCPl komaHg reHepaTtopom AnaPico

NO3BO/ISET BCTPAMBATb €ro B /10OYI0 M3MEPUTENbHYHO

cucTemy.

Mpadurueckmin nHTepdenc Nnonb3oBaTens reHepaTopoB

AnaPico no3BonAeT ynpaBaaATb KaXKAblM KaHa/IOM Mo

OTAENbHOCTM, YCTaHaBANBATbL aMMNAUTYAY, YacToTy, a3y
n BUAbI moaynaummn. UHTeppenc MHTYUTUBHO NOHATEH,
[OCTAaTOYHO BbIOpPATb KaHan reHepaTopa U HaCTPOUTb
HY*KHbl€ MapameTpbl.

= ANAPICO SIGNAL GENERATOR GUI 2107 - X

File  Controller Info

smaffc SIGNAL GENERATOR GUI V 2.107

\l Selected Channel: . H

CONTROL :CW | SWEEP MODULATION REFERENCE TRIGGER LF OUT
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P Connection established to 192.168.1.42 via LAN Ready

PucyHok 17: Mpadmyeckunii uHtepdelic nonb3oBatens,
BbIOOP KaHaNoB.

pynna 3: lOpuguueckue Bonpocobl

3.2.2 HopmupoBaHue KOrepeHTHOCTH

MocKoNbKy 60MbLUMHCTBO MHOTOKaHa/bHbIX CUCTEM
ABNAOTCA COOPHBIMW U3 TeHEPaTOPOB CUTHANOB,
MHOrMe Npon3BOAUTENIN HE HOPMUPYIOT NapameTpbl
KOrepeHTHOCTU CCbIJIAaACh HAa MHAMBUAYAbHbIE
baKTOpbI ANA KaXA0M CUCTEMBI: TUMN reHepaTopa,
KayecTBO Kabenein, TemnepaTypa OKp.cpeabl, 4acToTa
CuUrHana.

B MHOrokaHa/sbHbIXx reHepaTtopax AnaPico MCSG6
HOpPMMpPYeTCA 3HAYEHNE KOrepeHTHOCTN MeXay ABYMA
KaHanamum 3 mpag, Mmexay ABYMA reHepaTopamm

(8 kaHanoB) 5 mpaga.

3.3.2 Tocpeectp CHU
MHoroKaHanbHble reHepaTopbl AnaPico MCSG
BKAtoYeHbl B focpeectp CU.

3.3.3 DKCNOPTHbIA KOHTPONDb

KomnaHua AnaPico saBnsieTca LBenuapckmum
npoussoauTenem, paspaboTka n cbopka NpoayKLUM
nposoauTca B LUseluapun. lpu nocmaske
MHO20KaHAsbHbIX 2eHepamopos 8 PO omcymcmeayrom
3KCropmHsle 02paHuUYeHUs co cmopoHsi LLigeliyapuu,
He mpebyemcs npedocmassneHue cepmugukama
KOHe4YyHOoR20 ros16308amerss.

3.3.4 lapaHTuitHble 06A3aTeNbCcTBa

Ha mHOrokaHanbHble reHepaTopbl AnaPico MCSG
pacnpocTpaHAeTCA TPEX/IETHAN 3aBOACKAA rapaHTUA.
OnNuUMOHabHO MOMKHO PACLUMPUTbL rapaHTUIO 40 4-X U
5-tu nert.
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3.3.5 UHPopmaumoHHana 6e3o0nacHOCTb
MHorokaHanbHble $a30BO-KOrepeHTHbIEe

reHepaTopbl MPUMEHAIOTCA a9POKOCMMNYECKOM

1 060POHHOM NPOMbIWAEHHOCTU. OTCyTCTBME
HeCaHKUMOHMPOBAHHOM 3aNMCK U3MepPEeHUA ABAAETCA
KPUTUYECKM BaXKHbIM /1A yCTpoicTBa. o 3anpocy

B NpeacTtaButenbcTso AnaPico B Poccum moXKHO
NOAYYUTb NPOTOKO C CMMCKOM TUMNOB NAMATU
reHepaTtopa, pasmep NamAaTM M KOMaHZ NO OYNCTKe
namaTtu. MNepeg, oTNpaBKov NPUGOP B CEPBUC LLEHTP

WX B MOBEPKY MOXKHO NOHOCTbIO OYUCTUTb MaMATb
YCTPOWCTBA.

Mpounssoantenb-AnaPcio moXeT NoarotToBmUTb
NPOTOKOA C rapaHTUEN OTCYTCTBMA 3aKNAJ0K B
namsATb NO NPUBOPY C CepUtHBIM HOMEPOM, NeYaTbio
M NOAMNMUCBIO OTBETCTBEHHDIX /1ML, A TAKKE MOXKHO
NpoBeCTM Npoueaypy NpoBeaeHne cneunanbHbIx
nposepok (CM) n cneumanbHbIX UCCEL0BAHUM
reHepatopos AnaPico MCSG.

IV. MpumeHenne pasoBo-korepeHTHbIX reHepaTopos cuctem AnaPico

cepun MCSG6, MCSG12, MCSG20, MCSG33, MCSGA40:

1. TectuposaHue ¢pasmpoBaHHbIX AaHTEHHbIX
peweToK-APAP.

[na dopmnpoBaHUA gMarpaMmbl HANPABAEHHOCTH

aHTeHHbI TpebytoTcA Gpa3oBO-KOrepeHTHbIe FreHepaTopbl

cnocobHble

o6ecneynTb MHOMXKECTBO CUTHAJIOB C MOCTOAHHbIMM

$a30BbIMKM OTHOLIEHUAMN MEXAY HUMKU. KorepeHTHble

TECTOBbI€ CUIHa/bl AO/IKHbI UMETb ONPEAENEHHYIO

pasHocTb a3 (aenvra-dpasa) n onpeaeneHHyo

MOLLHOCTb Ha KaXA0M KaHane.

dopmupoBaHue nyya

BonHosoy poHT

3apepxka

PucyHok 18: ®opmuposaHume nyya AH APAP

Kntouesbim npenmyliectsom peweHma AnaPico:

e HeorpaHMyeHHOe KOINYECTBO KaHaNoB,
KOrepeHTHOCTb 5 mpag,

*  YacToTHOE M pa30BOE CKAHNPOBAHME C BbICOKUM
paspeweHnem B AnanasoHe yactot 4o 40 My,

e Onuma PHS-dasoBo-KorereHepeHTHaa nepecTpoiika
4YacToTbl, MO3BO/IAT NO/Ib30BATENIO BOCCTAHOBUTb
HavyaNbHYO $asbl MeXAy KaHaaMn ans
dopmmpoBaHus nydya. He Tpebyetca KaanbpoBKa
$asbl B KaXKA0M KaHane npu popMnpoBaHMmM ny4a
CHOBA. YTO CyLLecTBEHHO CHUXKAET BpeEMEHHbIe
3aTpathbi!
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2. TectuposaHue P/IC, nmutaums
PaAMONOKALMOHHO 06CTaHOBKMU

B 3a4a4m TeCTMpOBAHMA BXOAUT Nogava

Ha PaAMONPUEMHYIO YaCTb UMUTUPYIOLLLUIA

PagMONOKALUMOHHbBIN CUTHAN U ONpeaennTb Ka4ecTBo

OETEeKTMPOBAHMA.

MHorokaHanbHble $pa30BO-KOrepeHTHble reHepaTopbl

AnaPico MCSG6, MCSG12, MCSG20, MCSG33,

MCSG40 ob61agatoT MMNYAbCHOW MOoAYAALUEN C

Y/IbTPAKOPOTKMMMU MMNYNbCAMM YTO NO3BONAET

amMuUTUpPOBaTb curHanbl P/IC. Micnonb3ya KaxkAabi KaHan

CUCTEMbI, MOXHO HAaCTPOUTb 3a4EePKKY 3aMnycCKa,

pEeXMMbI 3anyCcKa, amnanTyay n ¢asy, mogynaymio.

CMHXPOHN3UPOBAHHbIE MHOTOKaHa/IbHble reHepaTopbl,

06BbeAMHEHHDIX B CTOMKY, MO3BOJIAET UMUTUPOBATL

pa3/InyHble CLLEHAPUM PASMONOKALMOHHOMN

06CTaHOBKM.

e [IBmKylumecsa uenb

e HecKosbKo Lenei

e llenb+nomexa

Mpenmywectsom peweHma AnaPico:

e HeorpaHuM4yeHHOe KoNMYecTBO KaHanos (uenen),
KOrepeHTHOCTb 5 mpag,

®  YNbTpa-HU3KNI ypoBeHb Ha30BbIX LLIYMOB B
ONMKHEN N fanbHEN 30He

e KayvecTtBeHHble napameTpbl UM moaynaumm,
WwnpuHa umnynbca go 10 Hc, rybuHa 80 ab

e ®a30BO-KOrepeHTHasA NepecTpoiika 4acToTbl B
nonoce 40 [Tw, cKopocTb 25 MKC.

e Macca u rabaputbl, BbicoTKa 1U 4 He3aBMCUMbIX
KaHana go 40 My,



PucyHok 19: Mpumep UM curHana reHepaTopa
MCSG40, 38.8 M, 15 Hc nepuog, 7 HC nepuoa.

3. PaguoneneHrauma: Umutayma yrna npmxoga nyva
Ons ueneli neneHrauum NNatGopPMbl UMEIOT HECKOIbKO
aHTEHH, YCTAHOB/IEHHbIX B Pa3HbIX NonoXeHusx. MNocne
NMOHUXKaloLLEero NnpeobpasoBaHUA Ha MPOMEKYTOUHYIO
yactoTy (MY) NpuHATbIE CUTHANbI NOCTYNAOT B
MHOTOKaHa/IbHbIN MPUEMHUK NpeaynpexaeHusn

06 0b61y4eHNn U 06pabaTbiBalOTCA B LEHTPaIbHOM
KOMMblOTEPE, KOTOPbIN OLEHNBAET aMmnanTyay, ¢asy u
pasHuULY BO BPpEMEHW MeXKAY OTAE/IbHbIMU NPUHATLIMM
CUTHaNamMMu.

AHTeHHa
1

AHTEHHa
2

MHorokaHanbHbIN reHepaTopbl AnaPico MCSG6,
MCSG12, MCSG20, MCSG40 no3BoaA0T reHepmMpoBaThb
MMMNYNbCHbIE U HEMpPEpPbIBHbIE CUTHA/bI KOTEPEHTHbIE
Ha pPa3HbIX YACTOTax C BbICOKOM CKOPOCTbIO
NepecTpoOmKM 4YacToTbl.

Kntouesbim npenmyLectsom peweHna AnaPico:

* HeorpaHuyeHHOE KONYECTBO KaHaMoB (uenen),
KOrepeHTHOCTb 5 mpag,

e ®a30BO-KOrepeHTHas NepecTpPomnKa YacToTbl B
nonoce 40 Iy, ckopocTb 25 MKC

* BbICOKaA BbIXOAHAA MOLLHOCTb, Ha BCEX KaHaNax.

*  YnbTpaHW3KKI GA30BbIN LLYM BO BCEX OTCTPOMKAX
CUCTEMDI.

*  BO3MOHOCTb BbINOAHATL Pa30BO-KOrepEeHTHYHO
NepecTpoMKy YacToTbl C COXPaHEHUEM
HenpepbIBHOCTM ¢a3bl

e KauyecTtBeHHble napameTtpbl UM moaynauum,
WKWpKUHA umnynbea go 10 He, rmybuHa 80 ab

e Macca v rabaputbl, BbicoTKa 1U 4 He3aBUCUMBbIX
KaHana o 40 My,

4. TecTMpoBaHMe NPOCTPAHCTBEHHO-PA3HECEHHbIX
papuocuctem cuctem

PaguonpuremHble yCTPOICTBA, PaCMONOMKEHHbIE Ha

paccTosHMM, ApYr OT Apyra 06pabaTtbiBatoT cUrHan

3MUTTEpPA C YY4ETOM BPEMEHHOW 3a4epPKKNU. B

KaXKAOM pagnonpuemHmKe HabogaeTca cMrHan ¢

Pa3/INYHON 3a1€P*KKOM BO BPpEMEHU, aMNANTYA0M

M YacToTol. YTo6bl CUMYNMPOBATb AAHHbIN TECT

HY>XHbl MHOTOKaHa/IbHble reHepaTopbl CUTHA/NO0B C

HEe3aBUCUMbIMU U HA30BO-KOTEPEHTHBIMM KaHanamu.

Kntouesbim npemmyLectBsom peteHmsa AnaPico:

5. CnyTHuKoBasA cBA3b

B ocHOBe CnyTHMKOBbIE CBA3M MCNO/b3YIOTCA
TPaHCMOHAEPbI, YTO NpeacTaBaseT coboi pag,
npuemo-nepeaarowmx KOMNIeKkToB 06opyaoBaHUA
W pAag, nepenaroLimnx aHTeHH. 3aga4a TpaHcnoHAepa
NPUHMMATb BXOAALLME CUTHAbl B O4HOM YaCTOTHOM
AManasoHe n o4HOBPEMEHHO nepeaaBaTb UX B
Apyrom ananasoHe. Ha ogHOM crnyTHMKe 06bI4HO
ycTaHasnameaeTtca oT 20 go 100 npnemHo-nepeaatoLmx
YCTPOWCTB.

Uplink Downlink
antenna antenna
Baseband
Low processing High
noise Frequency Digital de-  and Digital Frequency power
amplifier Filter converter Filter modulator  switching modulator  converter Filter amplifier

oscillator oscillator

Mcnonb3ya MHOrokaHanbHble reHepaTopbl AnaPi-
co MCSG6, MCSG12, MCSG20, MCSG33, MCSG40
MOXHO MPOBOAUTb U3MEPEHUA BPEMEHU 3a4EPKKU
TPaHCNOHAEPOB, HEIMHENHbIX NapameTpos BY/
CBY TpaKTa (MHTEepMOAYNALMOHHbIE UCKAXKEHUA,
COOTHOLLIEHWE CUrHaN/WyM, NapameTpbl
n36MpaTeNbHOCTM NPUEMHMKA, TECTUPOBaHME
YCTPOWCTB Cc npeobpaszoBaHMEM YaCTOTbI).

Kntouesbim npemmyLectBsom peteHmsa AnaPico:

e HeorpaHuM4yeHHOE KoNMYecTBO KaHanos (uenen),
KOrepeHTHOCTb 5 mpag,

e CKaHMpOBaHWME B HECKONbKMX YaCTOTHbIX NONOCAX,
BbICOKOE KayeCTBO CMIHaNa

e Hannume He3aBUCMMbIX KOTePEHTHbIX KaHa/10B
naeanbHO NOAXOAMUT ANA TECTUPOBAHMA YCTPOMCTB
¢ Npeobpa3oBaHMEM YACTOTbI

e KomnaKTHble macca rabapuTHble NapameTpbl

* YHuBepcasnbHOe pelueHune, reHepaTopbl AnaPico
MOTYT 6bITb MCNONBb30BaHbI B TecTUpoBaHue APAP B
COCTaBe CMYTHUKOBOW CBA3M.
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6. WHTepdepomeTpuueckue pagapbl c
CMHTe3upOoBaHHOM anepTypou. leonokaums

B ocHOBe TEXHONOMMW PafMONOKALMOHHBIN MeToz,

C CUHTE3UPOBAHHOW anepTypor U3MepAtoLW Ui

AedopmaL Mo NoBePXHOCTU 3eMIN UCMO/b3YA

pa3HoCTb pa3 cMrHasa BO3BPALLALOLLEro Ha CMYTHUK

WAn camoner.

Nepepatunk ATATATAY AAYANA ATATAVAY
UJy VUUy — UUUY

Mpuemunk 1 NN ANAYATA ANNDN
*Aﬁ\UJéU VALY, AVAVAY,

‘\| Mmnynbebl 4OMXHBI ObITb KOrepeHTHbI Mo thase |

Il

ny 2 Annn 4<. ONAN annn
I at UUU=— UUUU VAVAVAY;

\3| NMNynbCbl AOMKHBI GbITb CUHXPOHU3NPOBAHBI MO Bpemenm|

Mpuemunk 3

7. Ucnonb3oBaHWe reHepaTopoB B KayecTBe
rerepogmHa
Kntouesbimu xapaKTepUCTUKaMM reHepaTopa B
3TOM 3a4a4M ABAAETCA, ypoBeHb $pa3oBoro Wyma
M ypPOBEHb MOLLHOCTU. B npouecce pa3paboTku
PaANO0NOKALLMOHHOM CUCTEMBI TeHepaTopbI
curHanos AnaPico MCSG6, MCSG12, MCSG20,
MCSG33, MCSG40 nogxoaAT B Ka4ecTBe 3aMeHbl
reTepoAnHa KorepeHTHbIX KonebaHuin (COHO)
WK CTabnnnsmpoBaHHbIx retepoanHos (STALO).
N3mepeHHbIN pa3oBbIi Wym Ha YacTtoTe 10 MMy
otcTpoiika 10 My, coctasun -82 abH/I, oTcTpoiika 100
'y, -95 aBH/Ty, 100 Ky, -128 abH/Tu,.
MHoroKkaHanbHble reHepaTopbl AnaPico MCSG6,
MCSG12, MCSG20, MCSG33, MCSG40 asnsatoTtcA
YHUBEpPCANbHbIM pelleHMeM, NOCKONbKY obagatoT
NPEKPACHBIMM XapaKTEPUCTUKAMWN 418 3aMEHbI
reTepogmHa, Npm 3ToM 3TO YHUBEPCA/IbHOE peLleHne
ana cumynaumm P/1C ¢ TOYKM 3peHnA, TeCTUPOBaHUA
ADAP, TecTpoBaHMe MHOFOKaHaIbHOTO Npuema, Tect
pa3HeCeHHbIX CUCTEM.

8. lpoussoacTBeHHOE TeCcTUpOBaHUE

Mpw TectuposaHmm BY/CBY moaynen ana yckopeHums
npoLecca TeCTUPOBaHMA MOXHO UCMNO/1b30BaTb
He3aBMCMMble KaHanbl reHepaTopa AnaPico MCSG6,
MCSG12, MCSG20, MCSG40 a0 4-x WTYK B O4HOM
mogayne.

CBepxbbicTpas nepecTpoiika YyacToTbl B 30 MKC B
COYETAHMM C MHOFOKaHa/IbHOCTbIO CUCTEMbI MO3BONAET
YCKOPUTb Ha NOPAAOK CKOPOCTb NPON3BOACTBEHHOIO
TecTa.
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9. CBM TecTMpoBaHUe Ha NONYNPOBOAHUKOBOM
naacTuHe
MHoroKkaHanbHble reHepaTopbl AnaPico cepumn
MCSG6, MCSG12, MCSG20, MCSG40 ncnonbsyetca
ON1A aBTOMATU3aLMKN TECTUPOBAHMA HA NAACTUHE
B C/ly4ae NPOM3BOACTBA MHTErpasbHbIX CXEM UAN
nposeaeHMa GYHKLMOHANbHOIO KOHTpOAs. B ciyyae
CBY namepeHuMa Ha NoNyNnpoBOAHMKOBOM NaacTUHe
K NPOBHMKaM nam npob KapTe NOAKAHOYALOT BbIXOAbI
reHepaTopa CUrHaN0B ANA CO34aHMA CUTHANA CTUMYAA.
MHorokaHanbHOCTb, CBepXbObICTPan NepecTpoiika
YacTOTbl U MEXKKaHa/IbHasi KOFepPeHTHOCTb $asbl
COKpalLatoTcA Bpema namepeHus. A macca-rabaputHble
napameTpbl reHepaTopos AnaPico no3sonsAeT B 04HOMN
CTOlMKe 06BbeAMHUTb MHOXECTBO KaHa/loB.

10. TecTupoBaHue KBAaHTOBbIX KOMMNbIOTEPOB

B npouecce pa3paboTKm KBAHTOBbLIX KOMMbIOTEPOB
Ha 3Tane TecTMPOBaHMA TPebYTCA MHOrOKaHa /IbHble
reHepatopbl OT 40 [TL, C BOSMOXKHOCTbIO BbIMOAHUTL
UMMYAbCHYO MOAYAALMIO B LUMPOKOM NO0CE YacToT.
CyLwecTBEHHbIM NPEMMYLLECTBOM MHOFOKAHAbHbIX
reHepatopos curHanos AnaPico MCSG6, MCSG12,
MCSG20, MCSG40 asnaeTca BO3MOXKHOCTb
MmaclTabuposaHue cuctemsl Ao 200 1 bonee KaHaoB
coxpaHuB olwmnbKy no dase He 6osee 5 mpag.

Cpean 3aKa3zunmKoB MHOTOKaHa/IbHbIX FEHEePaTopoB
AnaPico nsBecTHble flabopaTopum no paspaboTke
KBAHTOBbIX KOMMbIOTEPOB.

CeBepHaa AmepuKa:
e |IBM, Google

Espona:
e Oxford Quantum, University of Innsbruck

Kutan
e Qinghua University, Beijing University, Zhejiang
University, China Academy of Science

AnoHunAa
e Tokyo University of Science, Nagoya University,
RIKEN, NTT, AIST



V. 3aka3unku MHorokaHanbHbiX reHepatopoe AnaPico

MCSGé6, MCSG12, MCSG20, MCSG33, MCSG40

TecTupoBaHue pagapos
Thales Air System, UMass Lowell

KBaHTOBble KOMNblOTEPbI

IBM Research, University of Innsbruck, University of
Science and Technology of China, Tsinghua university
China, Beijing University China, Zhejiang University
China, Tokyo University of Sciences, NIST

VI. KoHTakTsl

ABTOMATM3UPOBAHHOE TECTUPOBaHUE
R.A. Wood, Qualcomm, Teradyne

AspoKocmuuecKkas 1 060poHHaA NPOMbILINEHHOCTb
Thales Alenia Space, Rack-System (Beijing),

KomnaHua AnaPico nonHOCTbIO
KIMEHTOPMEHTUPOBAHA, NO3TOMY CNeLmnanncTbl
AnaPico moryT nomoub BaM B Bbibope reHepaTopa,
peLnTb TEXHUYECKME BOMPOChI, YTOHUTb LEeHbl, aKumn
M cneunpeanoxeHums.

CBAaxuTecb ¢ Hamu!

Bbl MOKeTe 3anpoCuTb LLeHbl HA MHOTOKaHa/bHble
reHepaTopbl MCSG AnaPico no agpecy:
sales@anapico-russia.com

Bbl MOKET 3aNpoCUTb AEMOHCTPALLMIO 060pYyA0BaHMSA,
NONYYUTb TEXHNUYECKYIO KOHCY/bTALLMIO MO agpecy:
support@anapico-russia.com

KOHTaKTbl 4nd cBA3M ¢ npeacTtaButensctsom AnaPico B

P® n guctpmnbytopamm AnaPico
https://anapico-russia.com/anapico-contact/
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Mouemy LUseiuapckoe nsmepurensHoe obopyaosanme AnaPico Ha
30-40% pewesne 4eM gpyrue nponssoautenmne!

BBepgeHue

Anapico (AHanuKo, Lsenuapus). Monoaaa AMHaMUYHO

pa3BMBaOLLLAACA KOMNAHWUA. T0N0BHOW 0dUC HAXOAUTCA

B I. Utopux, LUBeluapusa. KomnaHua AnaPico

CneunanmsmpyeTca Ha BbICOKOYACTOTHbIX reHepaTopax

CUrHanoB (04HOKaHaNbHbIX/MHOrOKaHa bHbIX) U CUCTEMAX

no namepeHunto Gasosbix Wymos. YTo yameutenoHo, AnaPico

Hebo/bllan KOMMaHWA WTAT Pa3paboTynMKoB 25 Yenosek, HO

Y KOMMNAHWKN eCTb COBCTBEHHDIV PAA, YHUKAbHbIX NPOAYKTOB,

aHaNOroB KOTOPbIX HET Ha PbIHKE U3MEPUTENIbHOTO

obopyaoBaHus, Hanpumep $pa3oBOro-KOrepeHTHble
reHepaTopbl CUTHAMOB U PAL, XapaKTePUCTMK aHaM3aTopa
¢$a3oBOro wyma ABAAETCA HEMNPEB30MAEHHbIMMU.

Ha pbiHKe usmepumenbHo20 obopydosaHusa 4yacmo

nosensemca eonpoc, noyemy npodykyus AnaPico

deweesne Apyaux npoussodumesneii Ha 30-40%.

JelicmeumenbHo eonpoc o4yeHb xopowuli, U K HemMy MHO20

npeonocwINoK:

1) Bo-nepBbiX, XapaKTEPUCTUKKN NpMbOpPa reHepaTopsl
CUrHanos ¢ ¢pasosbim wymom 1 My -150 aBbH/Tu He
MOTYT CTOUT Aewesne Ha 40% TaKuX e aHanoros
nunun AHanmnsatopbl pasosoro wyma AnaPico ¢
YYBCTBUTENbHOCTbIO -190 ABH/TU 1 U3MepeHnem
¢$asoBoro wWyma B UMNynbce, CTOAT B 2 pasa gellesne
Yem aHanorm B Knacce. MpocTo yaAnBAAET COOTHOLIEHME
NPOW3BOAUTENbHOCTb U LiEHa.

2) Bo-BTOpbIX, eCTb yTBEPKAEHMNE: «Hem 6osblie 06BEM
NPOW3BOACTBA, TEM HUKE Ce6eCTOMMOCTb»- OHO
paboTaeT B orpaHUYeHunx, B y4ebHMKaxX MO IKOHOMUKe
pa306paHbl CyYam € OrpaHUYEHUAMMN «MaeanbHan
MOAENb»

3) B-TpeTbux, ecTb NpeaybexaeHune, yto LUseluapusn
[0poras cTpaHa 1 npoayKuma scex LLselLapckmx
KOMMaHWM JONKHA CTOUTb 4OPOro.

YTobbI pa3obpaThCca B CUTyaLMKN, Mbl HE TOJIbKO CPAaBHUM
6usHec mogenu AnaPico 1 ApyrMx NpousBoamUTENEN, a TaKKe
MOKa)eM, KaK 3To caenatb.

Halw nnaH Ha cpaBHUTE/bHbIN aHaNU3:

e AHanu3 pUHaAHCOBOM OTYETHOCTM KOMMAHUN-
npoussoauTeneit oTpacan

*  AHa/n3 MaKPO3KOHOMMYECKUX NAPaMETPOB

AHann3 GUHaAHCOBOI OTYETHOCTU KOMMAHUIA-
npousBoauTeneii otpacau

Tenepb pacCMOTPUM CTPYKTYpY cebecToMmocTu
npoussoauTens, 60bLLIMHCTBO NPOU3BOAUTENEN
pazvonsmepuTesibHOro obopyaoBaHna NybanYHbIe
KOMMaHUM NO3TOMY OTYETHOCTb AOCTYMHA B OTKPbLITOM
Joctyne.

MpocTo BBOAMM B MHTEPHET Nouckosuke «annual finance
report + bpeHO npou3godumesa», OTKPbIBaEM OTHET O
npubbiNax 1 ybbiTkax «consolidated statement of opera-
tions». B pasHbIX CTpaHax HEMHOTO OTIMYAETCA MNOAXOA K
OTYETHOCTU, HO OBLLMIA CMbICN ByAET NOHATEH.
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B oT4eTHOCTM ByAyT CTPOYKMU:

Revenue - cymma BbIpy4Ku

Cost of product and services nnu Cost of Sales - B 06uem
Cny4ae 3T NPOU3BOACTBEHHAA cebecToMMOCTb, Chipbe

M MaTepuanbl, CTOMMOCTb XPaHEHMA 3aNacoB, NpsAmMble
TPYAOBble 3aTpaThl, HAKNAAHbIE PAacXoabl (3/1EKTPUYECTBO,
KOMMYHMKaLMMW, HaKNa4Hble PacXoAbl Ha 06C/yKMBaHUe
34aHMA, amopTM3aums)

Research and development - pacxoabl Ha pa3paboTKy HOBbIX
NPOAYKTOB

Selling and marketing - Pacxoabl Ha aAMUHUCTPATUBHbIN
nepcoHasn, oTaen NPoAax, MapKeTUHIoOBble MEPONPUATUA U
nccnefoBaHus, peknama.

O6bI4HO rpyNNUPYIOT pacxoabl NoO TUMY NPOU3BOACTBEHHbIE
n kommepyeckne Research and development

MOXHO MPMCBaMBATb KaK K MPON3BOACTBEHHbLIM TaM

M K KOMMEPYECKMM Pacxoaam, B c/iydae K busHeca
NpPoOM3BOACTBA PaaNON3IMEPUTENLHOTO 060pYA0BaHMUSA
MPaBUAbHO UX NMPUCBOUTb K MPOU3BOACTBEHHbBIM PACX0AaM,
NOCKONbKY 6€e3 06HOBNEHMA NapKa U3MEPUTENIbHOMO
0b0pyAoBaHMA U MOAEPHM3ALLMA, OPFraHN3aALMUS OYEHD
6bICTPO MOXKET NOTEPATb A0/10 PbIHKA.

AHaNM3npyn OTYETHOCTU NPOU3BOANUTENEN, Bbl MOXKETE

3TO cAenaTb CaMu, B3BECUM A0/1H0 KaXKAbIX PacXo4o0B

B BbIPYYKE, TaK Mbl MOYYNUM CTPYKTYpY ce6ecToMmocTu

M 3TV uMbpbl AatOT NPaBO NOBEPXHOCTHO CYAUTb 3a YTO

Mbl M1IATUM B NPOAYKTe. PacnpeaeneHue cebectoumocTu
NIMAEpoB PbiHKa pagmonsmeputenbHoro obopyaosaHua

B BUAY OAHOTUMHOCTM BU3HECA U BHELUHEN cpeapbl
COMOCTaBMMbl, CpeaHNe 3Ha4YeHUs npuseaeHsbl B Tabanue 1.

Tabnuua 1

Jona
pacxonos Tunbl pacxogos
B BblpyyKe

Cost of Product and services

35%-40%  [pon3BOACTBEHHblE
Mpon3BOACTBEHHbIE PACXOAbI

Research and development

10-20% lponssoacTBeHHbIe
PaspaboTka HOBbIX MPOAYKTOB

Selling and marketing
AOMWHUCTPATUBHbBIE U 24-35% Kommepueckune
KOMMepYeCKme pacxoabl

OnepauunoHHas NpubbIIb T.e NPUbLINL NPOU3BOAUTENA 33
BbIYETOM KOMMEPYECKNX M MPOU3BOACTBEHHbIX PACXOA0B
coctaBnset B cpeagHem 10-15%, panee n nponssoautene
MOTYT 6bITb GMHAHCOBbIE PACcXOAbl — 3TO NAaTa 32 3a€MHbI
KanuTa/, OCTaBLUMECs YacTb NPubbIIb 0bnaraeTcs Hasorom.
YnMCNEeHHOCTb COTPYAHMKOB TOXKE He ABNAETCA CEKPeTHOM
MHbOopMaLMel 0COBEHHO B MHOCTPAHHbIX MCTOYHMKAX,
npocTo BBeAMTE B NOMCKOBUKE: «Ha3BaHWe npomsBoamTenn+
number of employees». Y1cno coTpyaHUKOB BONbLUMHCTBA
WHOCTPAHHbIX NPOM3BOANUTENEN OT HECKO/IbKMX TbICAY A0
6onee yem 10 Tbicau.

Tenepb Mbl 3HaEM CTPYKTYpY cebeCTOMMOCTN OCHOBHbIX
WIPOKOB PbIHKA, YUC/IEHHOCTb COTPYAHUKOB, OLLEHOYHO
3HaeM Be/IMYMHY onepaLMoOHHON NPMbbINK.



OcTaéTcsa OTBETUTb Ha rMaBHbIM Bonpoc novyemy AnaPico
NpW BblAAIOLWMXCA TEXHUYECKUX XapPaKTEPUCTMKAX AelueBne
Ha 30-40% npwu 3TOM YNCNEHHOCTb COTPYAHMKOB AnaPico
pa3paboTuymKoB Bcero 25 YenoBekK.

Kommepueckune pacxogbl AnaPico meHbLue:

1) Bo-nepsblx, KOMNaHMA AnaPico He MMeeT 3HaUNTENIbHbIX
KOMMePYeCKNX PacxoaoB, B KOMMNAHMM HECKOJIbKO
YesIoBEK 3aHMMAOTCA NPOAAXKaMKM NO KOHTUHEHTAM.

2) [MpeAacTaBUTENLCTBA HE BO BCEX CTPaHax Mupa, B Poccum
LWTAT NPeacTaBUTENbCTBA COCTABAAET 5 YenoBek.

3) CTpyKTypa B 25 YenoBeK Nerko ynpasaseTca nosTomy
pacxoabl Ha GOHA oNAaTbl TPYAA B Pa3bl HUXKeE.

NTOro BbIUTpbIl HA KOMMEPYECKUX PACX0Aax: MUHUMYM

25%-30%

MpounssoacTBeHHble pacxoabl AnaPico meHblue:

1) Y KoMnaHuu ecTb cCOBCTBEHHbIE MHHOBALMOHHbIE
TEXHUYECKME peLleHmna, KoTopble 6oee SKOHOMUYECKHN
abdeKTUBHbI

2) YacTb c6OpOYHOro NPOM3BOACTBA OPraHM30BaHO
nocpeacTBOM cybrnoapaaYnKos B lepmaHunm 1
LLiBenuapmn, YTo 3HAYUTENBHO CHUMKAET LiEHbI.

3) Mpu meHbwem o6bEMe NPOM3BOACTBA Y KOMMNAHUK
3HAUYMTE/IbHO MeHbLUe 06LLEeNPOM3BOACTBEHHbIX
pacxonoB (3/N1eKTPO3HEPrua, BOAOCHAbXKeHNE, UTA)

4) TloCKO/MbKY KOMMNaHUA HULLEBAsA, MEHbLLE
NPOW3BOACTBEHHOIO NEPCOHaNA TPYAUTCA B KOMMNAHUN U
NOSTOMY 4015 NPAMbIX TPYA0BbIX 3aTPAT HUMKE.

5) KomnaHusa AnaPico HMLWeBasA NpoM3BOACTBO
COCPenOTOYEHO Apyrue NpomM3BoaAUTENN MMEIOT bonee
LUMPOKYHO IMHEWNKY, HO NPAMble TPYAO0BbIe pacxoabl U
NPOM3BOACTBEHHbIE PACXOAbl MOTYT PAaCMPOCTPAHATCA
paBHOMEpPHO Ha Bcto MHelKky CBY obopyaoBaHums.
BoKpyr AMHENKM reHepaTopoB CUIHANA M aHAIM3aTOPOB
¢$a30BbIX LYMOB,

BbIMrpbIWw Ha NPoOM3BOACTBEHHbIX pacxogax: 5-10%

Jona pacxonos Ha pa3BUTME N OCBOEHME HOBbIX TEXHOIOTUI

B AnaPico Bblwe:

1) Kasapivi rog y komnaHuu AnaPico noasnsaetca
NPUHLMMNMANBHO HOBbIM NPOAYKT, paclumpaeTca
[ManasoH YacToT CYLLEeCTBYOLWMX NPOAYKTOB

2) YMCNeHHOCTb Hay4YHO-TEXHUYECKOro NepcoHana pacTter
noyTtn Ha 50% B rog,

3) WHBecTMpoOBaHME B HOBbIE HAaYYHO-TEXHUYECKME
pa3paboTkM ToveuHoe 1 3¢ PHeKTUBHOE, HOCKOIBKY
pYKOBOJICTBO KOMIIaHUN ABIACTCA pa3pa6OT‘H/IKaMI/I
YCTPOJICTB U HANIPAMYIO PYKOBOJUT HEKOTOPHIMMU
TeXHNYECCKUM HpOCKTaMI/I.

4) AnaPico HULWIEeBas KOMNaHUA NO3TOMYy 0bHOBNEHWE
npubopoB 1 HOBble Pa3paboTKKM ropasgo valle, B c/yyae
C LUMPOKOM NMHENKoM Npnbopos, NponssoauTenb
orpaHuyeH B 06bEMe MHBECTMPOBAHUA N HEKOTOPbIE
npubopbl He obHoBAAIOTCA 6onee 5 neT.

Pacxopnpl Ha pa3paboTKy M MHBECTMPOBAHME B HOBbIE

NPOAYKTbI Bbiwe Ha: 5-15%.

OnepauyMoHHana NPUBbLINbL-T.€ YC/I0BHO NPUBLIbL 32 BbIYETOM
NPOU3BOACTBEHHbIX U1 KOMMEPYECKMX PacXoh0B.

AnaPico MmoKeT No3BoAUTb cebe MeHbLUYH A0/H0
onepaLmoHHbIA NPUOBLIAK MO CAeAYOWNM NPUYMHAM:

e KomnaHuA paboTaeT NOAHOCTbIO Ha COBCTBEHHOM
KanuTase, No3TOMy eil He TpebyeTcs NNaTUTb U3
onepaumnoHHOM NpubbIIM pacxoabl Ha 06CayKMBaHUE
[0/ra, NPOLLEHTbI, TeNI0 AoAra U apyrne GUHAHCOBbIE
pacxoAbl.

®  AnaPico nonHOCTbIO YacTHaA KOMMNAHWUA, PyKOBOACTBO
KOMMAHWM TaKKe 3aHUMAEeTCA MeHEeAXMEHTOB,

Y KOMMNaHUKU HeT 06A3aTeNbCTB NOAAEPKMUBATD
onpeaenéHHbIN ypoBeHb AOXOA4HOCTM ANA poCTa
CTOMMOCTM COBCTBEHHbIX LeHHbIX Bymar.

e HanoroobnaxeHue B LLIBeMLL@pMM HUXKE YEM B APYTUX
CTpaHax, No3ToMy YTobbl 06ecneymnTb HYKHbI YPOBEHb
NpunbbINM ANA AaKLMOHEPOB, MOXKHO paboTaThb C
MeHbLUEeM HaLeHKOM.

OcobeHHOCTU BegeHue 6usHeca B LLseliuapuu u
MaKpO3KOHOMMKa.

LieHbl Ha npoaykumio AnaPico He meHAtoTca ¢ 2017 roaa, aTa
cTatbA HanucaHa 2020 roay.

YpoBeHb MHAAUMM B LLBeliuapuu: B LLBeiuapun bbiBaeT
nosioxKuTeNnbHas MHoNsLMA 1% 6biBaeT oTpULaTeNbHas
nHdnauma 1%, cpeaHee 3HayeHne MHGAALNM 33 NocnegHNe
10 net 0,25%.

OcobeHHocTblo LUBekuapun anaeTca HU3Kasa MHOAALMA,
BTY Ba*KHO OTMETUTb CTabMNbHOCTb 3apPaboTHOM NAaThbl, TaK
KaK 3apaboTHan nnaTa ABAAETCA K/HOUYEBbIM KOMMOHEHTOM
KOMMepPYECKNX pacxonos, 4To 40% OT BbIpyYKU K
60/IbLUIMHCTBA KOMMAHMK. 3Ta 0COHEHHOCTb NO3BOAIAET
YAEPKMBATD LieHbl Ha 06opyaoBaHMe Anapico cTabuibHbIMMU,
B TO BPEMs KaK Yy 60/IbLUMHCTBA KOHKYPUPYHOLLMX
npousBoaMTeNEN NPOUCXOAUT NHAEKCcaumA 2-5% exerogHo.

UHoekcayus 2% 6 200, npusodum K pocmy ueHsl Ha 10%

3a 5 nem, nosmomy yeHol Ha Npodykyuro AnaPico 861200HO
b6y0dym omauvyamscs u 8 00a120CPOYHOU nepcrnekmuse.

[ons MalWMHOCTPOEHME BO BHYTPEHHEM Ba/IOBOM NPOAYKTE
coctaBnseT 18%, 4to oTHOCUT LLIBelLLaputo K NPOMbILLNEHHO
Pa3BUTbIM CTPAHAM.

MpeanpusaTtus Lsenuapun moryt obecneynTs cebs
[0CTaTOYHbIM YPOBHEM A0X0A3 NMPU MEHbLLEN
onepaunoHHOM NPUBLIAK, MOCKONbKY HAa/OroBas HarpyskKa
Ha BU3Hec No CPAaBHEHUIO C APYTMMU CTPAHAMMU HUKE.

3akntoueHue:

Mpoaykuma AnaPico 06nafan BblAAIOLLMMUNCA TEXHUYECKUMU
XapaKTepucTMKammn obecrneymBaeT BbIMTPbILL B LieHe Ha 30-
40% no cpaBHEHMIO C AeNCTBYOWUMM aHaN0ramm Kaacca.
OcHOBHaA NPMYMHA 3TO MUHUMAJIbHbIE KOMMEpPYecKme
pacxogbl. [leMcTBUTENbHO, KaK NOKa3blBaeT OTYETHOCTb,
ony6/IMKOBaHHasA B OTKPbITOM AOCTyMNe NpPOWU3BOACTBEHHbIE
pacxogbl+ pa3paboTka U MHBECTULMM B HOBbIE NMPOAYKTbI 3TO
40-50% cebecToMmocCTV M3genms.

MpuobpeTtaa AnaPico Bbl Ni1aTUTE TONBKO 3@ BbICOKUE
TEXHUYECKME XapPaKTEPUCTUKM, TPYA UHXKeHepoB. U He
nnatute 40% OT LieHbl 33 Pa3NIMYHble MapPKETUHIOBbIE
pacxogbl, peKkiama, 6oHyCbl TOM-MeHeaKepPOoB,
npeacTaBUTENbCTBA.
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