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BH/IMAHWE!

A PyKoBOACTBO MO 3KCMyaTaLmyi COAEPXKUT CBEAEHMUs Mo 6e3omnacHom
pabote 1 Hapgnexalyem obpatleHny c npubopom. BHMMaTenbHo nsyuute Pyko-
BOACTBO nepes paboToit ¢ nprbopoMm, B TOMHOCTM COGMIOfaiiTe ero peKomeH-
faunu, XpaHnTe AaHHoe PyKOBOACTBO MO 3KCMlyaTaLum BMecTe ¢ npubopom
WM MOMeCTNTe eé B JOCTYNHOE MECTO AN AaNbHELIEro NCnosb30BaHUA.

A HapyweHue unm HeGpexHoe MUCMOoSHeHre pekomMeHaaumin Pykosog-
CTBa MO IKCMIyaTaLyy MOXET MoBJedb MOJOMKY NMpréopa uin npuunHeHue
BPeAa 3A0POBbIO NOMb30BaTENA.

1. TexHuka 6e3onacHocTn

A leHepaTop curHanos creumanbHol dopmbl RGK FG-1602 fonxeH 6biTb
3a3emsieH, BO M3beXaHne NOPaXeHNA 3NeKTPUYECKM TOKOM Heo6XOANMO
MCMONb30BaTh LUHYP NUTaHUA C NPOBOAOM 3a3eMIEHNA.

A WN3beraiiTe ycTaHOBKM npubopa B MecTaX, rfe OKpy»alolan
Temnepatypa Bbiwe 40°C. Pa3mewaiite nprbop Tak, 4Tobbl Gbin 0becneyeH
cBOGO/HbBIN AOCTYN BO3AyXa K PeLleTKe Ha 3afHeln naHenu.

He xpaHuTe 1 He ocCTaBnANTe reHepaTop CUrHaNoOB B MecTax, rae
KUAKOKPUCTANIIMYECKNIA ANCTINIEN B TeUYEHWe [NTENbHOTO BpemeHn byaet
nofBepeH BO3AENCTBIIO MPAMbIX COTHEUHbIX NIyYell.

Bo u3bexaHue yuepba reHepaTopy CWUrHanoB, He AonyckaiTe
nonagaHvie Ha HUX CNPeeB, XMUAKOCTEN U pacTBOpUTENEeN.

« HenpaBunbHasa sKkcnnyatauua npubopa MOXeT NPUBECTU K MOnyyYeHuio
Tpasm unu cmeptu. Cobniogaiite BCe Mepbl NPEAOCTOPOXKHOCTY, W3M10-
YKEHHbIe B HACTOALLEN MHCTPYKLIMK, @ TAKXKe BCe CTaHAapTHble TpeboBaHMsA
TEXHUKM 6e30MacHOCTM Npu paboTe C INeKTpUUECKM 060pyAOBaHNEM.

« [lepep ncnonb3osaHvem npubopa ocmoTpuTe ero. He ncnonb3ayiite npu-
60p, €CNK OH NMeeT NOBPEXAEHNA, NN C HEro CHAT Kopnyc (Mnn ero Ya-
cTn). Y6enutecb B OTCYTCTBMU TPELUVH U LLIeIOCTHOCTM MiacTuka Koprnyca.
Ecnu kopnyc nospexaeH, npubop pabotaeT HEKOPPEKTHO WU Ha Juc-
nnee oTCYTCTBYeT 1306paxeHune, NpeKkpaTuTe UCNONb3oBaHe U obpaTu-
TeCb B CepBUCHDBIN LieHTp RGK.

«  YbeauTecb B TOM, YTO Kabenb MMTaHUA U MPOBOAA He NMEIT NOBpexae-
HWIA N30NALMMN UN YHaCTKOB OFONEHHOTO MeTana.

« He oTtkpbiBaiiTe Kopnyc nprbopa, He NbiTakTeCb PEMOHTUPOBATL WU MO-
anduumposaTb Npubop camocToATeNnbHO. PEMOHT Nprbopa AosKeH Npo-
M3BOAUTLCA TOMBKO KBaNMGULUMPOBAHHBIM CMeLnanicToMm CepBUCHOTO
ueHTpa RGK. He xpaHuTe 1 He ncnonb3yiite Nprbop B MeCTax C NOBbILLEH-
HO TemnepaTypon 1 BAaXKHOCTbIO, CUNIbHBIM 3IEKTPOMarHUTHbIM Nonem,
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BO B3PbIBOOMACHbIX M OTHEOMACHbIX Cpeaax.

« Tlepep BbINONHEHMEM M3MepPeHUiA BKNloumTe npubop Ha 30 MUHYT Ans
nporpesa.

«  [lna obecrneyeHns XopoLuen BEHTUNALMIN OCTaBnAlTe 3a30p B 10 M Mex-
Ay BepXHeli/ 3agHel/ neBoli/ NpaBo CTOPOHOW U APYTMU NMPeameTamu.
He nopsepranTte gaHHOe yCTPOWCTBO BO3AENCTBMIO 3arMblIeHHON cpefpbl
WSIN arpeccriBHbIX ra3oB U APYrX BPeAHbIX BELLECTB.

«  3anpelyaeTtcs NCMONb30BaTb abpasvBbl, KUCAOTY WIW pacTBOPUTENN AN
ouncTKM Npubopa.

Bo un3bexxaHve KOpOTKOro 3amblKaHWA UK NONyyYeHus TpaBm 13-3a
NpVCyTCTBYA BNaru, obecneysTe NOHY0 NPOCYLLKY Nprbopa nepes noakio-
yeHmem nuTaHuA. ECiim Kakaa-nnbo HeMcnpaBHOCTb ABAAETCA CePbe3HON U He
MOXET BbITb YCTpaHeHa, Noxanyncra, obpaTuTech B CEPBUCHBIN LIEHTP KOM-
naHum RGK.

2. KomnneKkT nocraBkmn

lMpu NoKynKe Npr6opa NpoBepbTe KOMMIEKTaLMIO:

HaumeHoBaHue Konunuectso
[eHepaTop cMrHanos cneunanbHON GopMbl 1w
RGK FG-1602 )
Kabenb nutaHua 1 wr.
USB-kabenb Ana nepeaayv AaHHbIX 1w
Kabenb BNC (1 m) 2 Wr.

B cnyyae, eCnv Bbl O6Hapy)KVITE OTCYTCTBME UKW NOoBpeXxaeHne Kakon-nu-
60 npUHagNeXXHoCTn, CBAXKNTECHb C NPOAaBLIOM.

3. HasHaueHue npn6opa

leHepaTop curHanoB crneyunanbHoit popmbl RGK FG-1602 ncnonb3yet
TEXHONOINIO MPAMOro UMdpoBoro crHTe3a (DDS) AnA NonyyeHnsa TOUYHbIX 1
CTabUnbHbIX CUrHaNOB C pa3spelleHnem no yactote fo 1 mMkIu. Mpnbop aena-
eTCcA 3KOHOMUYHbIM, BbICOKOMPON3BOAUTENbHBIM, MHOTOQYHKLVOHANbHBIM
[iByXKaHa/IbHbIM reHepaTopoOM CUrHanoB NMPon3BosbHON GOpMbI. YCTPOCTBO
MOXET reHepupoBaTb TOYHble, CTabUbHbIE, YUCTbIE BbIXOAHbIE CUTHAMbI C
HU3K/M YPOBHEM UCKaXXEHWI; a TaKKe MOXeT obecrneunTb reHepaLmio BbiCo-
KOYaCTOTHbBIX MMMYNIbCOB GOPMbI, 61IM3KON K nAeanbHO NPAMOYTrofbHOM.

YRo6HbI UHTepdelic reHepaTopa, NPEBOCXOAHbIE TEXHNYECKME NMoKa3a-
TeNIN U UHTYUTUBHO MOHATHbIN rpaduyecknii nHTepdeinc nomoraiot nosb3o-
BaTeNAM ObICTPO BbINOMHATL 3afaun ¥ NoBbIWaTh SGPEKTUBHOCTL PaboThI.
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[laHHbIN MHOTOdYHKLIMOHaNbHbIN NPUG0P No3BONNT Bam pelwnTb TekyLume 1
6yayLume 3mepuTesibHble 3a4aul.

4. Oco6eHHOCTN N NpenmyLIecTBa

OcHOBHble MperMyLiecTBa reHepaTopa CMrHanoB creyuanbHon Gopmbl

RGK FG-1602:

[1Ba He3aBUCMMbIX BbIXOLHbIX KaHana;

BbixoaHOW cvHycoupanbHbIvi curHan yactoto fo 160 My, paspelueHue 1
MKIL BO BCeM iMana3oHe 4acToT;

MmnynbcHble curHanbl ¢ yactoTton ao 50 My ¢ perynupyembim nonb3oBa-
TenleM BpeMeHeM HapacTaHMA/cnafa, a Takke KospprLUmMeHTOM 3anonHe-
HUA;

YacToTa anckpeTrsaumm 500 MBbi6/c 1 LLAT ¢ pa3pelieHriem 16 6uT;
6-pa3pAfHbIN YacToToMep;

CoxpaHeHuie CUrHanoB Npou3BosibHON Gbopmbl OT 8 10 32 MiH Touek, 7 b
SHeproHe3aBUCUMOW NaMATY ANA COXPaHEHVA GOPMbl CUTHASOB;
LWnpokuit BbiIbop Tnos mogynauumn: AM, UM, ®M, AMH, YMH, ®DMH, BPSK,
QPSK, OSK, SUM, DSBAM, QAM, LUM;

leHepauwma curHanos npoTtokonos 12C, SPI, RS232;

TeHepaums 16-6UTHbIX LMPPOBbLIX CUTHANIOB NMPOM3BOIbHOW GOPMBbI;
Mpon3BoauTeNbHOE KOMMbIOTEPHOE NPOrpamMmmMHoe obecneyeHme;
8-gronmoBbii uBeTHon TFT XK-gucnnen;

USB-xocT (Makc. 32 I'B), uHtepdeiic USB, LAN, Bxoa BHeLLIHero reHepaTtopa
onopHon yactoTbl 10 MIL, BbIXOA BHYTPEHHEro reHepaTtopa ONMOpHOW Ya-
ctoTbl 10 MIy;

MNMoppep»Ka YaCTOTHOrO CKaHMPOBAHWUA 1 NAKETHOTO BbIBOAA;

Kaxgblh u3 2 KaHanoB nopnep<nBaet He3aBUCUMO U OAHOBPEMEHHO
BHYTPEHHIOI0/BHELLHIOI MOAYNALMIO, BHYTPEHHWI/BHELIHNIA/PYYHO 3a-
nyck;

MpocTol B NCMONb30BaHUN MHOFOPYHKLMOHANbHBIN Nepeknioyatesb 1
undpoBas KnaBnatypa.

5. MexxayHapopaHble 3neKTpuyeckne CMMBOsbl

[OCTOAHHDIN TOK

MNepemMeHHbIV TOK

MpepynpexaeHue

OnacHo! Bbicokoe HanpsxeHue!

k(B> (>

3azemseHune




6. YcTpoiicTBo npubopa

1.

6.1 MNepepHaa naHenb

18

[cri CH2

Pwvc. 1 BHewHwnin BUA nepepHeii naHenu

KHOMKa BKIIOUEHNA/BbIKNIOYEHNA.
MoakniounTe NPUGOP K CETU C MOMOLLbIO Kabena nutaHus, BKUnTe
BbIK/lOUATENb MOJ Pa3beMoOM Kabens nNuTaHUA Ha 3afHel naHenn
npu6opa. KHOMKa BK/IOYEHWA MPK 3TOM 3aropuTcA KpPacHbIM LIBETOM.
na BKlOUeHMA Nprbopa HaxMuTe Ha Heé, KHOMKa 3aropuTca 3eNéHbIM
uBeToM. Ha paucnnee nocne OTOGpaKeHWs OKHA 3amycka MOABUTCA
bYHKUMOHanbHbIM MHTepdenc npubopa. Bo usbexaHve cnyyanHoro
BbIK/IOUEHNSA, iNA BbIK/IOYEHNA Nprbopa TpebyeTca AnnTenbHOe HaxaTne
KHOMKWM B TeueHwe 1 c. MoacBeTKa KHOMOK ¥ AUCNEN Cpasy e noracHyT
nocne BbiKfiloUYeHna npubopa.
Pazbem USB.
leHepaTop nogAaepxuBaet paboty c USB guckamu ¢ ¢paiinoBoit cuctemoi
FAT16 unu FAT32 ¢ makcmanbHol emkocTbio fo 32 I'b. UHTepdeiic USB
MOKET MCMOMb30BaTbCA ANA 3arpy3ky AaHHbIX GOPMbI CUrHana, a Takxe
ONIA COXPaHeHUA TeKylMX HAcTPoeK U GopMbl CurHana reHepatopa.
MporpammHoe obecneyeHne nNprmbopa Takke MOXET 6blTb OOHOBNEHO C
ncnonb3oBaHnem USB-nHTtepodeiica.
NHTepdeiic undppoBbix NPOTOKOSOB.
NHTepdeiic BKnouaeT B cebs npotokonbl RS232, 12C 1 SPI, a Takxe niobble
16-6UTHble LMPpPOBbIE CUrHaNbl MPOU3BONbHON ¢opmbl. C NOMOLLbIO
meHio Digital BO3MOXHO nofasaTb Ha BbIXO CMIrHasbl COOTBETCTBYIOLLETNO
NPOTOKONa CBA3N.
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4. Bbixop KaHana 1/KaHana CUHXPOHM3aLuK.
leHepupyemblil CUrHan W CUHXPOCWUrHan KaHana 1. Bknwountb wnwu
BbIK/IIOUNTb MOAAYY CUrHana Ha BbIXO[ MOXHO C MOMOLUbo KHoMku CH1
nnu 13 nogmento Utility.

5. KHonka ynpaeneHus kaHanom 1.
BbicTpoe nepeknioveHvie TekyLiero KaHana Ha KpaHe (MoacBeTKa 3Hauka
«CH1» yKka3biBaeT Ha TeKyLM1ii KaHar, B TO e BpeMsA CMCOK NapameTpoB
nokasbiBaeT MHpopmauuio O KaHane 1 [na yCTaHOBKM MapameTpoB
curHana). Ecnv BbibpaH Tekywwmin KaHan (noacBeTka 3Hauka «CH1» ropur),
Haxxmute CHT ana 6bICTPOro BKMIOYEHUA WAN OTKOYEeHUA KaHana 1.
MopacBeTka MeHI0 KaHana 1 OyAeT ropetb, a TeKyWuii pexum paboTbl
reHepaTopa 6Gyaet oTob6pakaTbCA CnpaBa OT 3Hauka KaHana 1 («BASE»,
«MOD», «SSWEEP» nnu «BURST»). Ecnin B meHto KaHana 1 roput 3Hauok «<ON»
(a 3HayoK «OFF» He aKTVBEH 1 BblieNeH CepbiM LiBETOM), TO GOPMUpPYeMbIit
CUrHan rnopaeTca Ha Bbixopd KaHana 1. Ecnv B MeHto KaHana 1 ropuTt 3HauyoK
«OFF» (a 3Hauok «ON» He aKTVBEH U BbifieieH cepbiM LIBETOM), TO KaHan 1
OTKJTIOUEH 1 GOPMUPYEMBIV CUFHAN Ha BbIXOA He MoJaeTcA.

6. KHonKa CMHXpOHM3auumn KaHanos.
C nomoublo JaHHOW KHOMKWM Bbl  MOXeTe O6bICTPO  YCTaHOBUTH
COOTHOLLUEHME MeXay CUTHanamu, reHeprpyembiMy B KaHane 1 1 KaHane
2. Bocnonb3yiiTecb AaHHON KHOMKOW, YTOObl CUTHas, reHeprpyemblii Ha
OfHOM KaHane reHepatopa, Obln NMpoaybnvMpoBaH Ha APYrom KaHane,
WK NMOMEHATb MeXAy KaHanaMu HacTPOWKU reHeprpyemblX CUrHasnos.
BbibOp KOHKPETHOrO pexrma ocylectnsetca nogmeHto CH Copy B MeHio
UTILITY.
+ B nopmenio CH Copy:
« 0:1—2 03HayaeT KOonMMpoBaHMe HacTpoeK KaHana 1 ana KaHana 2;
« 1:2—1 03HayaeT KonMpoBaHMe HaCcTpoeK KaHana 2 ana KaHana 1;
+  2:1—2 03HaYaeT CMeHY HaCcTPOEeK MeXAY ABYMSA KaHanamu.

7. KHOMKa ynpaBneHna KaHanom 2.
BbicTpoe nepeknioueHre TekyLlero KaHana Ha aKpaHe (noacBeTKa 3Hayka
«CH2» yKka3bIBaeT Ha TeKyLUMIA KaHar, B TO ke BPeMs CN1COK NapameTpoB
nokasbiBaeT MHpOpMaLMio O KaHane 2 ANiA YCTaHOBKM MNapamMeTpoB
curHana). Ecnv Bbi6paH Tekylwmin KaHan (noacBeTka 3Hauka «CH2» ropur),
HaxmuTe CH2 Ana 6bICTPOro BKNIOYEHWA WAW OTKIIOYEHWA KaHana 2.
MoacseTka MeHI0 KaHana 2 OyfeT ropetb, a TEKyWU Pexum paboTbl
reHepatopa 6yaeT oTobpa)kaTbCA CrpaBa OT 3Hauka KaHana 2 («BASE»,
«MOD», «SSWEEP» nnu «BURST»). Ecin B MeHI0 KaHana 2 roput 3Hauok «ON»
(a 3HauoK «OFF» He aKTVBEH ¥ BblieNeH cepbiM LiBETOM), TO GOPMUpPYeMbIii
CUrHan nopaeTca Ha BbIxop KaHana 2. Ecnv B MeHIo KaHana 2 ropuT 3HauoK
«OFF» (a 3HauoK «ON» He aKTVBEH U BblgesieH CepbiM LIBETOM), TO KaHan 2
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OTKIIOYEH 1 GOPMUPYEMbIii CUTHAS Ha BbIXOA He NOAAETCA.

Bbixog KaHana 2/kaHana CUHXPOHM3aLuu.

[eHeprpyemblii CUrHan M CMHXPOCUTHaN KaHana 2. Bkawountb wnmn
BbIK/IIOUYNTb NOAAYY CUrHana Ha BbIXO[ MOXHO C MOMOLLbo KHoMKK CH2
unu 13 nogmento Utility.

KHonka py4Horo 3anycka.

YcTaHOBUTe COObITUE 3anycKa W BbIMOHUTE PYYHO 3amycK Npy MUraHUm.

. MaHenb CNCTEMHbIX KHOMOK MEHH0.

Mcnonb3yeTca AnA CUCTEMHbIX HAaCTPOeK, BKioyaeT B ceba meHio PRESET,
STORAGE, UTILITY n HELP, cooTBeTcTBylOwWMEe 3aBOACKMM HaCTPOKaM,
COXpPaHEHUO GOPMbI CMTHaNa, OBLMM CMCTEMHBIM HACTPOKaM Y MEHIO
BbI30Ba CMPaBKM.

. Undposan knaBuatypa.

KHomnku ¢ undppamu ot 0 « 4O 9, TOUKA pa3AeneHuns LenblX U AecATUYHbIX
3HAKOB o, @ TaKXE KHOMKa BblbOpa 3Haka +/-. C MOMOLbIO e MOXHO
6bICTPO M3MEHUTb pa3pAf uncna. KypcopHaa KHoOMKa <«— WCMonb3yercs
ANA yaaneHvsa nocnefHero BBeAEHHOro cMmBona. [inutenbHoe HaxaTtue
kHonku STORAGE penaet coxpaHeHre CHUMKa 3KpaHa.

. KypcopHble KHOMKM.

MepeknioueHvie paspaga uicen Uamn nepemellexve (BNeBo Wiv BMpaso)
Kypcopa npv BBEAEHVN NapaMeTPOB C MOMOLLbIO MHOTO(YHKLMOHANbHOTO
nepeknioyaTens U KypcopHbiX KHOMOK. JleBas KnaBulla TakKe MOXeT
MCNonb30BaTbCA ANA yAANeHUA NocsieAHero BBEAEHHOro CMMBOJa Npwu
BBOAE AaHHbIX C LMPOBOI KNaBmaTypbl.

. MHOrodyHKLOHanbHbIN NepektoyaTessb.

Bpalaiite MHOropyHKLMOHaNbHbI MNepeknioyaTeNib, YTOObl V3MEHUTb
BBOAMMOE UMCNO (YNCNO YBENMUMBAETCA MPU BPALUEHVU MO YACOBOW
CTpenke) Wy UCNonb3yiTe ero AnA Bbl6opa HY)KHON KNaBWLLN MEHH.
Cpenainte HaxaTne Ha MHOrodyHKLMOHAMbHbIA MepeksoyaTenb, YTobbl
BblOpaTb Tpebyemyto GyHKLMIO v onpeaenvTb Habop napameTpoB.
KHOMKN OCHOBHOIO MeHH0.

YnpasneHve OYHKUMAMMK: MONb30BaTeNbCKME HACTPOWKKM, LMPpoBON
MHTepdeic, yacToTomMep, BUA MOAYNALUM, KayaHue Mo uvactote un
NakeTHbI BbIBOA C MOMOLLbI0 COOTBETCTBYIOWMX KHONok USER, DIGITAL,
COUNTER, MOD, SWEEP 1 BURST.

. KHomKm 6bicTporo Bbibopa popmbl crHana.

BbibepeTte Tpebyemyio dopmy curHana ans GbiCTPOro nepexopa K ero
reHepauuu.

. KHonka BbIbopa cTpaHuLbl.

B I'IpaBOI;l 4acTn 3KpaHa HaXoAMTCA A0 6 MKOHOK, OTHOCALLMXCA K KaKoMy-
nmbo MeHlo unu nopmeHio. Ecnm Kakoe-nnbo meHio copepxnTt 6onee
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6 MKOHOK, TO OHW GyAyT pa3melleHbl 6onee, YeM Ha OAHOW CTpaHuLe.
HaxxmuTte 3Ty KnaBuwy p[AnA NepeklovyeHns Mexay HecKOoNbK1uMmn
CTpaHnLamu.

. OyHKUMOHanbHble KHOMKMU.

Kaxpasa 13 6 GpyHKLMOHANbHBIX KHOMOK OTHOCWUTCA K COOTBETCTBYIOLLEN
BKMaJKe MeHI0 B MPaBoOW YacCTh 3KpaHa (Kaxzaa BKNafKa MMeeT cnpasa
HanpoTMB KHOMKY). [inA Bblbopa 1 yCTaHOBKU Tpebyembix napameTpos
BOCMOJIb3yNTECh MHOFO(YHKLMOHANbHBIM MepeKsoyaTenem, KypCopHbIMu
KHOMKaMu 1nun LdpoBoii KnaBrnaTypoil.
. Avcnnen.

8-pronmoBblln UuBeTHOW KK-Aucnnen BbICOKOro paspelueHuns no3BonseT
YeTKO pasfnuUTb COCTOAHMUE BbIXOAa, OYHKLUMOHaNIbHOE MeHI W”
AOpYyrytlo BaxkHylo vHpopmauuio o KaHane 1 U KaHane 2 C MOMOLbiO
PasnnyYHbIX OTTEHKOB. [JpyeCTBEHHbIN UHTEPPENC cncTembl ynpoliaeTt
B3aMMOZENCTBIE NOMb30BaTeNA C NPYGOPOM 1 MOBbIWAET 3GPEKTVBHOCTL
pabortbl.

6.2 3afHAA NnaHenb

i&w\\—ﬁﬂ
7
S\

Puc. 2 BHewHwin BUA 3aaHel naHenm

BeHTUNALMOHHbIE OTBEPCTUA.

[ina obecneyeHuns HeobxoAMMOro oTBoAa Tenna npu pabote nprbopa, no-
XKanyincTa, He 3aKpblBaiTe JaHHblE OTBEPCTYA.

Bxopn BHelwHero reHepaTopa onopHom YactoTbl 10 MIy.

YcTaHOBUTE CUrHaN CUMHXPOHW3aLUUW WAV BHELIHWIA TaKTOBbIN CUrHan ¢
onopHon yactotonn 10 Ml ans HeckonbKkux npubopos. Korga BbibpaH
BHELLHWUIN NCTOYHNK CUMHXPOHW3aLWK, Ha AaHHbIV BXOAHOW pasbem GyaeTt
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noAaBaTbCA CUrHan onopHom YactoTbl 10 M, reHepupyembiii BHELLHM
reHepaTopoMm.

Bbixof BHyTpeHHero reHepaTopa onopHou yactoTbl 10 MIw.

YcTaHOBUTE CUTHaM CMHXPOHMU3ALMN MW BHELWHUI TakKTOBbIA CUrHan c
onopHoi yactoton 10 MIy AnAa Heckonbkux npubopos. Korga BbibpaH
BHYTPEHHUI UCTOUYHUK CUHXPOHM3ALUMWN, HA AAHHbIN BbIXOAHOW pasbem
NoAaeTcA CUrHan BHyTPEHHero reHepaTopa onopHow yactoTtbl 10 MIu.
Bxop yactotomepa.

Yepes faHHbI pazbeM nopaeTca curHan (coBmectumblii ¢ TTJT (ypoBHAMYA
TPaH3UCTOPHO-TPAH3MCTOPHO NIOTMKM)) NPW UCMONb30BaHUN YaCcTOTOME-
pa.

Bxop BHelLHero crHana umdpposoi MoaynALuu.

Mpw pabote ¢ uMPpoBbIMM MOAYNALMAMYN (MAHUNYNALUAMM), TAKUMN KaK
AMH, YMH, ®MH 1 OSK, ecniv BbibpaH BHELLIHWI MCTOYHWK MOAYNNPYIOLLEro
CUrHana, To Moy MPYIOLLNIA CUTHAM NOAAETCA Ha AaHHbIN pa3bem (YypoBHU
CUrHana JomKkHbl 6bITb coBMecTVMbI ¢ TT/1). CooTBETCTBYIOLWAA BbIXOAHAA
aMnAnTyAa, YactoTa unu pasa MogyIMPOBaHHOIO CUIHaNa onpeaensaTca
YPOBHEM CWrHana, NofaHHOro Ha pasbem BHELLHEro curHana umdposon
mopaynaumn. Ecnv npu pabote B pexrime KadaHUA YacTOTbl MW reHepaumm
nocnefoBaTeslbHOCTU VMIMYbCOB BblOpaH BHELIHUI MCTOYHVIK 3anycka, TO
BHELWHWI cMrHan 3anycka (coBmectumblii ¢ TTJT) Takxe nopaeTtca Ha AaH-
HbI pa3bem. [laHHblIi LdpOBO CUTHAM MOXET 3anyCTUTb CKaHMPOBaHVe
WM NOAATb Ha BbIXOA NOCEeA0BATENbHOCTD C 3afjaHHbIM KONMYECTBOM UM-
nynbCcoB. B pexvime cTpobrpoBaHUA NakeToB Ha AaHHbIN pa3bem nopaet-
€A BHELWHWI CTpobupytowmii curHan. TakxKe Ha pasbem BHeLHero curHana
LV pOBOI MOAYNALMM MOXKHO NOLaBaTb CUrHan 3anycka B pexknmax Kaya-
HVA MO YacToTe WM reHepauun nocnefoBaTeNlbHOCT UMMYNbCOB (ecnu
BblOpaH BHELWHNUI UCTOYHMK 3amycKa, TO BbIXOA 3anycka GyAeT CKpbIT B
CMWCKe NMapameTpoB, Tak Kak UHTEpPdEC BHELIHEero curHana undposoi
MOAYNALMN HeNb3A ORHOBPEMEHHO UCMOb30BaTh, Kak BXOA U BbIXOS).
Bxop BHelwHero crHana aHanoroBow MoAynALnn.

[laHHbI BXOA UCNONb3yeTca ANiA Nofjaynm MOAYNMPYIOLWEro curHana npu
resepauum AM, UM, ®M, SUM n LUNM-curHanos, ecnu BbiGpaH BHELIHWIA
WCTOYHMK MOZYNMpYloLWero curHana. YpoBeHb curHana +5B, nopaHHbIN
Ha AaHHbIN BXOA, YNpaBnaeT rny6uHoi Moaynauuy, AeBralmneit 4acToTbl,
AeBunaymein dasbl nnv aesrauven KospduLmeHTa 3anoaHeHNA MMNYNbCoB
MOAY/IMPOBAHHOIO CUrHasna, B 3aBUCMMOCTY OT BbIGPAHHOTO BMAa Moay-
nAuMN.

USB nHTepdeiic.

MopaKkntounTeCh K KOMMbIOTEPHOMY NPOrPaMMHOMY obecrieyeHio BepxHe-
ro ypoBHs yepes 3101 USB-nHTepdeiic, uTobbl peannsoBaTtb yrnpasneHve
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NprBopPOM C MOMOLLbIO KOMMbloTepa.
8. CeteBowui nopt LAN.
C nomolbio JaHHOrO MopTa OCyLIeCcTBAAETCA MNofKloyeHre npubopa K
NIOKaNbHOW ceT AnA ANCTaHLNOHHOIO YNpaBfieHuA.
9. BxopgHoOI pa3bem Kabens nuTaHus
MapameTpbl ceTn, nogfepKuBaemble AaHHbIM FeHEePaTOPOM CUIHANoB:
nepemeHHoe HanpsaxeHvie nutaHua 100-240 B uacToTtoi oT 45 go 440 lu,.
MpepnoxpaHutens: 250 B, T2A.
10. Bbikntoyatenb NuUTaHWA.
[inA BKNloueHna nprbopa HaxXM1Te 1 nepesBeanTe B nosioxeHue «l». Ana
OTK/NIOYEHVA MOAaYN NUTAIOLLETO HAMPMAXKEHUA HaXXMUTe 1 nepeBefuTe B
nonoxexuve «O». KHONKa BKNOYEHWA Ha NepedHel NaHenn npu 3ToM ne-
pecTaHeT noracHeT v He 6yaeT paboTaTb.
. 3aMOK Ha Kopnyce.
Wcnonb3yeTca ana 3awutbl nprbopa oT Kpaxu.

1

.

7.Pa6oTa c npu6opom

A lMpy NepBOM BKIIIOYEHNN reHepaTop JOMKeH NpopaboTatb 30 MUHYT
npw Temnepatype 25°C.

7.1 BknioueHne

Moakniounte ceTeBO Kabenb K pasbemMy NUTaHUA, KOTOPbIA Haxo[mTcA
Ha 3agHel naHenu. KHOMKa BKMIOYEHUA/BBLIKMIOYEHNA MUTAaHWA Ha 3afHen
naHenun AoMKHA HaXOAUTBLCA B BbIKJTIOYEHHOM NMOMOXKEHUN.

0

B @

Puc. 3 Pa3bem nutaHua

[Ona BKnoyeHuA reHepaTopa nocC/efoBaTe/ibHO HaXMUTe  KHOMKY
BK/IOUYEHVA/BBIKNIOYEHNA MUTAHUA Ha 3aAHel naHenu, panee KHOMKY
BKJIIOUYEHWA/BbIKIOYEHUA NUTAHNA Ha nepep,Hel?l naHenn 5



7.2 Aucnnen

1.000,000,000 kHz
T :
5 omv 3
0.000° e| 0000°

Phase

Puc. 4 Onucaxue gucnnen

NHpopmauus o kaHane 1.
MopcseTKa (KpacHbI CBET NOCepeArHe NKOHKM) O3HAYaeT, YTo BbIOpaH Ka-
Han 1, v Ha AaHHOW YacTu ancnnesa oTobpaxaeTcs HGoOpPMaLKs O ero na-
pameTpax. lMapameTpbl cvrHana KaHana 1 MoryT 6bITb YyCTaHOB/IEHbI NOJb-
3o0BaTenem. Ecnv nkoHka kaHana 1 He nopcseyeHa (KaHan 1 He BblGpaH),
TO €ro napameTpbl HeNb3A YCTaHOBUTb. [N BbICTPOro NepeknoyeHns Ha
kaHan 1 Haxxmunte CH1. B npaBoi yacTu okHa 1 KaHana oTobparkaeTtca cne-
aytowasn nHpopmauusa:
3HaYOK cocToAHNA KaHana «ON» nn6o «OFF». B coctoaHumn «ON» reHe-
pUpyeMmbli CUrHan NMOAAeTCA Ha COOTBETCTBYIOLUIA BbIXOJHOW pa3bem
reHepatopa. B coctosaHnm «OFF» Bbixog KaHana OTKMOUEH U CUrHan He
nopaetcs;
BbIXOAAHOE COMpOTUBIIEHNE, 3HaYOK «HighZ» 03HauyaeT BbICOKOOMHOE
COMpOTMBIIeHNE, 3HaUOK «50 O» O3HayaeT BbIXOOHOE COMPOTUBIEHUE
50 Om;
peXum reHepaumn, nNpy reHepauum 6a3oBbIX CUrHaNOB B KpanHer
NpaBoW YacTU MKOHKM KaHana 1 oTobparkaeTcs 3HauoK «BASE» (nn6o
OTCYTCTBYET 3HauoK, B 3aBucumoctn ot Bepcuu M0), «kMOD» - pexmm
mogynaumm, «SWEEP» - pexxum KauaHua no yactote, «BURST» - BbiBOA
MMMNYbCHON NOCNefoBaTeNIbHOCTU.
NHbopmaums o kaHane 2.
MopceeTka (CMHWI CBET NOCepeanHe NKOHKM) 03HAYaeT, YTo BbibpaH Ka-
Han 2, 1 Ha AaHHON YacTu Ancnnena oTobpaxaeTtcsa MHGOPMaLMA O ero na-
pameTpax. MapameTpbl CUrHana kaHana 2 MoryT 6biTb YCTaHOB/NEHbI MOMb-
30BaTenieM. Ecnn MKoHKa KaHana 2 He nogceeveHa (KaHan 2 He BblOpaH),
TO ero napameTpbl Hefb3A YCTaHOBUTb. 11 ObICTPOro nepekoYeHns Ha
13



KaHan 2 HaxmuTe CH2. B npaBoii YacTu OKHa 2 KaHana oTobpaaeTcs cne-
aytowasn nHpopmauus:
3Ha4yoK cocToAHUA KaHana «ON» nubo «OFF». B coctoAaHun «ON» reHe-
pUpyembli CUrHan nopaeTca Ha COOTBETCTBYIOLNIA BbIXOJHON pasbemM
reHepatopa. B coctoaHnn «OFF» Bbixof KaHana OTKMIOYEH U CUTHaN He
nopaetcs;
BbIXOAHOE COMpOTMBNeHMne, 3Hayok «HighZ» o3HauyaeT BbICOKOOMHOE
COMpPOTMBIEHNE, 3HAYOK «50 O)» 03HauYaeT BbIXOAHOE CONpOTHBIeHne 50
Oom;
pexum reHepaumu, Npu reHepauun 6asoBbIX CUTHANOB B KpaiiHemn
NpPaBoOI YacTV UKOHKM KaHana 2 oTtobpaxaeTcs 3Hauyok «BASE» (nm6o
OTCYTCTBYET 3HauoOK, B 3aBUcUMocTn oT Bepcum MO), «<MOD» - pexunm
mogynaumm, «<SWEEP» - pexum kavyaHua no yactote, «<BURST» - BbiBOA
MNMMNYNbCHON NOCNef0BaTeNIbHOCTU.
3. OyHKUMOHambHble KHOMKM MeHI0.
BbibpaHHaa dyHKLUMOHaNbHaA KHOMKa OTOOpaXkaeTcA MOACBETKON COo-
OTBETCTBYIOLIErO LiBeTa KaHana (KpacHblii AnA KaHana 1 unm cuHuia gna
KaHana 2). Bbibop GpyHKUMOHaNbHOM KHOMKM OCYLLECTBAAETCA HaxKaTuem
cooTBeTcTBytoLeNn KHOMNKK (F1-F6) nnn npy nomoLyn MHOrodyHKLMOHanb-
HOro nepeksioyaTens.
4. Cnucok napameTpoB CuUrHana.
OTobpaxaeT napameTpbl cUrHana. BblbpaHHbI napameTp M3 crnucka
MapKMPYyeTCA NOLACBETKON 1 €ro MOXHO YCTaHOBWTb, BOCMO/b30BaBLUNCH
GYHKUMOHaNbHBIMU KHOMKaMU MeHto, LMdpoBoI KnaBmaTypoii, Kypcop-
HbIMW KHOMKaMu UV MHOTOGYHKLIMOHaNbHbIM NepeknoyaTtenem.
5. OkHO popMbl cUrHana.
B okHe GopMmbl curHana cxemaTnuHo n3obpaxkaetca popma reHeprpyemo-
ro B BbI6PaHHOM KaHane.
MpumeyaHue: B CUCTEMHbIX HAaCTPOIKax HeT OKHa GpopMbl crrHana. ta
obnacTb AUcnnes NCnonb3yeTcsa ANA paclupeHnsa Cncka napameTpos.

.

.

.

7.3 HacTpoiika 6a30BbiX BbIXOAHbIX CUTHANIOB
7.3.1 YcTaHOBKa 4acTOTbl BbIXOAHOro curHana. 1o ymonuaxuio ycra-
HOBJeH CUHYCOVAANbHbIN curHan ¢ yactoton 1 Kl 1 pasmaxom no amnautyae
100 mMB (c 50-oMHOI1 Harpy3Konm).
MNocneposaTenbHOCTb AENCTBUN ANIA YCTAHOBKM YacToTbl 2,5 MLy
1. HaxmuTte ¢yHKLMOHanbHyo KHOMKy F1, Koraa noacBeTka cOOTBETCTBYeT
LBeTy BblOpaHHOro KaHasna, npvi 3Tom 6enbiM LIBETOM JOMKHA CBETUTbCA
Hagnucb Freq, a cepbiM - Hagnucb Period. Ecnv oTobparkaemoe 3HaueHue
4acToTbl AOMYCTUMO, TO OHa byAeT UCronb3oBaHa ANA reHepaLum curHana.
[lna yctaHOBKM Nepuopa curHana Haxmmte KHonky F1 ewe pas. Mpwn atom
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Hagnmcb Freq CTaHeT Cceporo upeTa, a HaanNucb Period 3aropuTtca 6enbim
LBeToMm. Takum o6pa30M MOXHO MepeKniyaTbCa Mmexay yCTaHOBKOVI Ya-
CTOTbl 1 Mepunoa curHana.

[ch

Puc. 5 Bbi6op 4acToOTbl CUrHana B CN1CKe napameTpoB

2. Bocnonb3yiTecb LMPpoBON KnaBmaTypor Ana BBoga 3HauyeHusa 2,5. Kyp-
COpHaA KHOMKa <«— MOXET WCMONb30BaTbCA ANA yAaneHWA BBeAEHHbIX
CUMBOJIOB.

Range:1 uHz

Retumn

Puc. 6 YcTaHOBKa 4acToTbl CUrHana

3. BbibepeTe cOOTBETCTBYIOWMI NOPAAOK YaCTOTbl B MEHIO B NMPABOI YacTut
JKpaHa Ha)kaTvem COOoTBeTCTBYyoLel GyHKLUMOHanbHOWM KHomKu. Mocne
YCTaHOBKMN €ANHULbI 3MEepeHVs Npubop HayHEeT reHepupoBaTb CUMrHan
[IaHHOW YacTOTbl (€C/M BbIXO KaHana BKJIlOUYEH). B faHHOM npumepe Ha-
Xmute MHz gna ycTaHOBKM eanHMLbI n3mepenna MIu. ina Hasuraumn B
CNYCKe NapaMeTPOB MCMONb3yiTe MHOrOGYHKLMOHANbHBIN Nepekoya-
TeNb WM KypCOpHble KHOMKW. Bpalyaiite MHOrodyHKLMOHabHbIN nepe-
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KnoyaTtenb ANA NepekNioveHna Mexay HEeCKONbKAMU KHOMKaMy MeHIo.
[InA yCTaHOBKM Kakoro-nmbo napameTpa, HaXMuTe Ha MHOTrodyHKLMO-
HaNbHbIN NepekKsoyaTenb, 3aTeM YCTaHOBWTE 3HaueHwve. Mpy 3Tom Tem-
HO-CMHUM LiBeTOM OyAeT MofCBeUMBATLCA TEKYLW MU CUMBOJ 3HAYEHWA.
[InA ycTaHOBKM uncna BpallaiiTe nepeknoyaTenb, Ana nepexona K Apyro-
My CMBOJTY UCMONb3YNTe KYPCOPHbIE KHOMKU <— 1 —. OBTOPHbIM Haxa-
TVeM Ha MHOTOQYHKLIMOHaNbHbIV NepeKoyaTeNb yCTaHOBNEHHOE 3Haye-
HVie NPVIHMAETCA 1 OCYLLECTBIIAETCA BbIXOA U3 PeXMMa pefjakTMpoBaHNA
06paTHO K CMUCKY NapamMeTpoB.

7.3.2 YcTaHOBKa aMmnnTyAbl BbIXOAHOrO CUrHana
o ymonuaHuio yctaHOBMIEH CMHYCOMAANbHbIN CMrHan ¢ yactoton 1 kliy n

pa3maxom no amnnutyae 100 mB (c 50-omHoi Harpy3koi). Mocnegosatenb-
HOCTb AeCTBUI AN1A YCTaHOBKM pa3maxa amnanTyabl 300 mB:

1.

HaxmuTe pyHKUMOHanbHylo KHOMKy F2, Korga noaceBeTka COOTBETCTBYET
LBETY BbIGPAHHOIO KaHana, npu 3Tom 6enbiM LBETOM [AOSIKHA CBETUTHCA
Hagnucb Amp, a cepbiM - Hagnucb High. Ecnu otobpakaemoe 3HaueHve
aMnAnTYAbl AONYCTMMO, TO ByAeT reHepupoBaTbCA CUrHan C JaHHOW am-
nAnMTypoin. Haxmmte KHonky F2 ewje pa3 ana GbICTPOro nepeknioyeHns
mexay eaviHnLamm nsmepenus Vpp, Vrms 1 dBm (pasmax, cpegHekBagpa-
TUYHOE 3HauyeHne 1 ypoBeHb B ABMBT, COOTBETCTBEHHO).

2. Bocnonb3yiitech UMppoBoIi KNaBraTypor Ans BBoga 3HaueHus 300.

1.000,000,
100 mvpp

mvrm

Puc. 7 YctaHoBKa aMnanTyAbl curHana

3. ,[lﬂﬂ Bbl60pa eINHNLbl N3MePEHNA HaXXMNTE COOTBETCTBYIOLLYIO d)yHKLlI/I-

OHaslbHYyl0 KHOMKY. ocne ycTaHOBKM eAUHULIbI U3MEePEHUA aMnauTyabl
Nprbop HayHEeT reHepnpoBaTb CUrHan AaHHON amnANTYAbl (€CNUN BbIXOA
KaHarna BK/oueH). B saHHOM nprmMepe HaxxmuTe mVpp AnA yCTaHOBKYM pas-
maxa 300 mB.
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7.3.3 YcTaHOBKa HanpsKeHUs cMmelleHns
CurHan no ymonyaHwmio: CuHycouanbHblii 6e3 cmelierus (0 B) (c 50-OmHoii

HarpysKoi).

MocnepoBaTeNbHOCTb AGNCTBUI [NA YCTAHOBKN HaMpPAKeHWA CMeLleHns

-150 mB:

1. Haxmute pyHKLMOHaNbHyto KHOMKy F3, Korga noacseTka
COOTBETCTBYIOLLEN UKOHKM COOTBETCTBYET LIBETY BbIGPAHHOIO KaHana,
npw 3Tom 6enbim LBeToM byaeT noacseumBatbeA Haagnucb Offset.

Ecnmn oTobparkaeMoe 3HaueHNe HanpPAXeHNA CMELLeHUA JOMNYCTMO,

TO OHO ByfleT MCNONB30BATbCA NPW reHepaLyun curHana. Mpn
MOBTOPHOM HaxaTum KHomnku F3, B napameTpax 0To6pasAaTcA BepXHUN
(MakcuMasnbHoe 3HauYeHMe) 1 HUXKHUIA (MAHYManbHOe 3HaueHNe) ypoBHU
aMMAUTYAbI BbIXOAHOTO CUrHanNa, NpeAcTaBaAtoLLero cobomn cymmy
nepemMeHHoO 1 NMOCTOAHHON cocTaBnALWIX. Takol Cnocob ycTaHOBKM
npeaenoB curHana oveHb yaobeH ana LndpoBoro NpMMeHeHNA.

2. Bocnonb3yiitech UMppoBoOIi KNaBraTypor Ans BBoga 3HaueHus 150.

| CH1 ,, wonz sase op MiohE Base ‘

Pl Please enter the Offset: al

Return

Puc. 8 YcTaHOBKa HanpAaxeHna cmeweHna

3. [InA BbI6Opa €AVHNLIbI U3SMEPEHUSA HAaXXMITE COOTBETCTBYIOLLYIO GYHKLMO-
HanbHYI0 KHOMKY, B JAHHOM NpuUMepe HaxkmuTe mV Ans Bbi6opa eaviHNLb
n3mepeHus mB. Mocne ycTaHOBKN eAuHNLbI M3MepeHns Nprubop HauHeT
reHepMpoBaTb CUrHar.

7.3.4 YcTaHOBKa cMelleHus no ¢pase

Mo ymonuaHuio ycTaHOBIEH CYHYCOMAANbHbIN curHan 6e3 cmeteHns (0 B)
(c 50-OMHoW Harpy3KoW).

MocnepoBaTeNbHOCTb ANCTBUIA ANA YCTAHOBKU cMelleHua no dase cur-
Hana Ha 70%
1. HaxmuTe pyHKUMOHaNbHYO KHOMKY F4, Korga nofcBeTka COOTBETCTBYH-
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LLiei VKOHKM COOTBETCTBYET LIBETY BbIOPAHHOIO KaHana, Ha UKOHKe Gyget
Hagnuco Phase. Ecnim oTo6pakaemoe 3HaueHre cMelLeHrs no dase gony-
CTVIMO, TO OHO BYAET NCMOb30BATLCA MPY reHepaLumn cUrHana.

2. Bocnonb3ayiitecb LrdpoBoii KNaBraTypoii Ans BBofa 3HaueHus 70.

CH2 ., oz sase

on

0mv

Please enter the Offset:

Puc. 9 YcTaHoBKa cmelyeHus o dase curHana

3. [na Bbibopa 3HaUeHUA CMELUEHNA HAaXXMUTE COOTBETCTBYIOLLYHO GYHKLMO-

HanbHy0 KHOMKY. Mocne ycTaHOBKM CMeLLeHnA no pase nprbop HayHeT re-
HeprpoBaTb CUrHan C AaHHbIM CMeLLeHVEM (eCnv BbIXOZ KaHana BKIIOYEH).
B paHHOM Npumepe HakmuTe ° Nocne BBOAA 3HaYeHNA.

7.3.5 YcTaHOBKa NapaMeTpoB NPAMOYrofibHOro curiana
KoadpduumeHT 3anonHeHna NpAMOYrosibHOrO CUrHana rnpepacTaBiaeT co-

6oii oMo OT ero nepriofa, COOTBETCTBYIOLLYIO BbICOKOMY YPOBHIO CUrHana
(ecnn curHan He MHBEPTUPOBAH), BbIPAXKEHHYIO B MpoLeHTax. Mo ymonyaHuio
KO3bONUMEHT 3aMofHEHNs FeHepUPYeMOro MPAMOYrObHOrO CUrHana, co-
crasnisiet 50%. [lonycTmasn BennumnHa KoadpdriLmeHTa 3anoiHeH1a orpaHnym-
BaAETCA MUHMUMAaNbHOW ANNTENbHOCTBIO UMMYy/bca 10 HC.

[inA ycTaHOBKM NPAMOYrOfIbHOrO CUrHana ¢ Yactoton 1 klu, pasmaxom no

amnautyge 1,5 B, HanpsxkeHnem cmeweHnsa 0 B 1 koaddurureHTom 3anonHe-
Hua 70% npovi3BeanTe CrepyloLne AencTena:

1.

HaxmuTe KHOMKy Square Ha nepepaHel NaHeny nprbopa AN nepexopa B
MeHI0 NapameTpoB NPAMOYrOfIbHOrO CUrHana.

B MeHI0 MapameTpoB AJiA YCTaHOBKMU YacTOTbl, aMMaUTyAbl 1 Ko3bduuu-
€HTa 3aMOJIHEHNA HAXXMUTE COOTBETCTBYIOLLME GYHKLIMOHAMBHbBIE KHOMKM
Freq, Amp v Duty.

3. YctaHoBUTE Tpebyemyto BeNUUMHY U BbibepeTe euHILY N3MePeHNs.
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Please enter the Offset:

Retum

Puc. 10 YctaHoBKa KOG puLmeHTa 3anoHeHUsA NPAMOYrofbHOMO CrHana

7.3.6 YcTaHOBKa NnapameTpoB MMMYNbCHOrO CUrHana

KoadpduumeHT 3anonHeHns nmnynbca nNpeactaBnser coboit oTHoLWeHne
ANIMTENIBHOCTU  MMMYyNbCa K €ro Mepuopy, BblpakeHHOe B MpOLEeHTax.
[nnTenbHOCTL MMNynbca MNPW 3TOM pPaBHa MPOMEXYTKY BPEMEHU Mexay
$pOHTOM 1 cnagom Ha ypoBHe 50% OT aMnNAuTYAbl UMNYNbca (€Can cUrHan He
VHBEPTUPOBaH). Bbl MOXeTe MpoBecT HAaCTPOIKy NapamMeTpoB reHepaTopa
curHanos RGK FG-1602 ana BbiBOga MMMYNbCHOFO CUrHana C nepeMeHHom
LWUMPUHOW MMNYNbCa 1 ASIUTENBHOCTbIO GPOHTa/cnaga.

Mo ymonuanuio Ko3pOULMEHT 3anofIHEHMA TeHepupyemMoro MMMysbca
cocTaBnAeT 50%. [inutenbHOCTb ppoHTa/cnaja cocTaBnAeT 5 HC.

[inA yCTaHOBKM UMMYNIbCHOFO CUrHana C NeproAoM 2 MC, pasmaxom Mo
amnautyge 1,5 B, HanpsxeHnem cvelleHns 0 B, koaddrumeHTOM 3anonHeHns
25% un pnutenbHOCTbO GpoHTa U cnaga 200 MKC npov3BeanTe cregyolime
nencTeuma:

1. HaxmwuTe KHoMKy Pulse Ha nepepHeli naHenn npubopa AnA nepexopa B
MeHI0 MapameTPOB UMMYSIbCHOTO CUrHana.

2. [nAa HaBuraumy no napameTpam WMMMNYNbCHOrO CWUrHana WMCNonb3ymnte
cooTBeTCTBYloWMe PyHKLMOHaNbHble KHOMKM Freq, Amp, Duty, Rise u Fall
(yacToTa, amnanTyAa, KO3GOULMEHT 3anoNHeHNA, SIMTENbHOCTL GPOHTa
1 ANUTENbHOCTb CNaga).

3. [inA ycTaHOBKM nepuofa ABaXAbl HAXKMUTE GYHKLMOHANbHYIO KHOTKY,
COOTBETCTBYIOLIYIO WKOHKe Freq, uTobbl nepeknounTbCca  Mexay
YCTaHOBKOW Y4acTOTbl 1 Nepriofa curHana. Beegute Tpebyemyto BennumHy,
a Takxe BblbepeTe eUHULLY N3MepPeHMA.

4. Mpwu BBoge ko3 dULEHTa 3aN0NHEHUA BBEAUTE 3HaUYeHMe 25 1 HaxKMuTe
NKOHKY % [inA 3aBepLueHns BBOAA.

5. [inA ycTaHOBKYM BpeMeHU HapacTaHviA U Criafa nepenanTe Ha cieaytoLyio
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CTpaHuLy MOAMEHIO MapaMeTPOB WUMMYSIbCHOTO CurHana. [ina 3toro
HaXXMUTe KHOMKY BbI6Opa CTpaHMLbl Ha NepefHel NaHeny npruéopa vunm
BOCMOSb3YNTECh MHOTODYHKLMOHANbHBIM MepeKiioyaTenem.

6. HaxmuTe Rise ana ycTaHOBKM BpemeHu HapacTaHus u vkoxky Fall ans
YCTaHOBKW BPEMEHW Craja, BBeauTe Tpebyemoe 3HaueHue u BbibepeTe
eANHULY U3MepeHUs.

CH2 ,, ooz mase

orr

Puc. 11 YcTaHoBKa ANNTENbHOCTU CMaa UMMYNbCHOTO CUrHana

7.3.7 YcTaHOBKa NOCTOAHHOIO HanpsXeHna
BbiBog NOCTOAHHOIO HanpsAXeHuA ABnAerTca YCTaHOBKOW

BbILLEYNOMAHYTOTO HanpsXeHMA cMelleHua. o ymMonyaHuio 3HauyeHue

NOCTOAHHOIO HanpsaxeHna coctanaet 0 B. KoHKpeTHble wary ana cmeHbl

NOCTOAHHOTO HanpsxeHua ¢ 0 4o 3 B onucbiBaloTca ciepytowmm obpasom:

1. Haxmute kHonky DC Ha nepepHeln naHenu npubopa. 3aTem Haxmute
nkoHky Offset. Ecnu BBOAVWMOE 3HaueHMe MOCTOAHHOTO HaMpPAXEHWA
[OMYCTVIMO, TO MOCTOAHHOE HampsKeHne Ha Bbixofe OyAeT UMeTb TaKylo
amnanTyay.

2. BeepuTe Tpebyemoe 3HaueHve amnaUTyAbl 3 C MOMOLLbIO LMPPOBOIA
KnaBmaTypbl.
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Please enter the Offset. | ‘

Return

Puc. 12 YcTaHOBKa NOCTOAHHOTO HanpAXeHWsA

3. BblbepeTe Tpebyemyto eanHULY N3MepeHUs HaXkaTeM COOTBETCTBYIOLEN
byHKUMOHaNbHOI KHOMKK. [ocne ycTaHOBKM e JUHULIbI M3MepeHus Nprubop
HauHEeT reHepMpoBaTb CWMHAM C AAHHBIM MOCTOSHHbIM HanpsiKeHnem
CMeLleHnA (ecnn BbIXO KaHana BKIoueH). B aaHHOM npumepe HaxxkmuTe V
[N BbI6GOpa eivHNLbI M3MepeHus B.

7.3.8 YcTaHOBKa NapamMeTpoB Nuioo6pasHoro curHana

KoadpduumeHT cimmeTpun — 3TO [ONA NepuUoAa, B TeYeHUe KOTOpOi
nunoobpasHblil CUrHan HapacTtaeT (ecnn curHan He WHBepTMpoBaH). Mo
yMmonuaHuto  KoapduumeHt cummetpun  GopmMmUpyemoro nunoobpasHoro
curHana coctasnaet 0,1 %.

KOHKpeTHble Wwaru Ans yCTaHOBKM MUI00O6PA3HOro curHana ¢ 4actoTow
10 kI, pa3maxom no amnnutyge 2 B, cmeweHnem no amnnutyge 0 B un
Ko3dPpuuUreHTOM cummeTpun 50% onmncbIBaloTCA CleayoWwmmm AeCTBUAMM:

[InA HacTpoWKn napameTpoB NoobpasHOro curHana Haxmute Ramp
Ha nepefHell naHenu npubopa. [lapameTpam UMMNYAbCHOTO CUrHana
COOTBETCTBYIOT PyHKLMOHaNbHble KHonku Freq, Amp, Offset, 1 Symmetry
(4acToTa, aMnNANTyAa, HanNpPAXeHne cMeLleHna 1 KoapOULMEHT cMMMeTpuK).
BbibepeTe HyXHbI NapameTp, yCTaHOBUTE Tpebyemoe 3HaueHne 1 eguHnLy
V3MepeHuA.

[InA ycTaHOBKM 3HauYeHUsA KoapduumeHTa cummeTpun 50 % nocne HaxaTna
Symmetry BBegute BpyuHylo 3HaueHue 50 v Haxmute % ANA 3aBeplueHun
BBOJa. TaKXKe nocsie Hayana BBoAa Noboro cumeona ¢ LnudpoBon KnaBuaTypbl
MOXHO BOCMOMb30BaTbCA MKOHKOM 50% B NpaBow YacTu 3KpaHa.
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Puic. 13 YcTaHoBKa KoapduumeHTa cummeTpmm

7.3.9 YcTaHOBKa NnapaMeTpoB LUYMOBOro CUrHana

Mo ymonuaHuio reHepupyeTca KBa3unbenblil raycCcoB LWyM C pa3mMaxom no
amnnutyae 100 MB 1 HyneBbiM cmelleHeM. Ecnv amnnutyga v HanpsaxeHve
CMeLeHNA APYrux CUrHasoB M3MEeHeHbl, TO 3HauyeHue LWyMOBOro curHana
Nno ymonuaHuio TakXke OyaeT n3meHeHo. MapameTpbl LWYMOBOro curHana
BKJ/1I0YaIOT B Ce6A TONIbKO €ro amninTyay 1 HanpaxeHne cMeLeHna.

[inA ycTaHoBKM KBa3mbenoro layccoBa Wyma C pa3maxom rMo amnautyae
300 MB 1 nocToAHHbIM CMelleHreM 1 B BbinonHuTe cnegytowme 4encTBIA:

Haxmute kHonKy Noise Ha nepefHeii naHenu npubopa. lanee HaxmuTe
Amp un Offset cOOTBETCTBEHHO ANA YCTAaHOBKM aMMaMTyAbl U MOCTOAHHOIO
cMeLleHuA. BBepuTe Tpebyemoe 3HaueHne 1 BbibepeTe earHNLY N3MepPEeHNs.

Puc. 14 YcTaHOBKa NOCTOAHHOMO CMeLLeHuns LWYMOBOI'o CUrHana
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7.4 CnHXpoBbIxoA
[1Ba pasbema Ha nepefHelt naHenn nprubopa, npomapkrposaHHble SYNC1

1 SYNC2 npeaHa3HaueHbl Ans BbIBOAA CUrHaNa CMHXPOoHM3aLmn. Bce BbixogHble
CUrHasnbl CTaHAAPTHOW GOPMBbI (33 UCKIIOYEHEM MOCTOSHHOTO HaMpsKeHns
M WYMOBOIO CWrHana) WMeIoT COOTBETCTBYIOWMM cuHXpocurHan. Oba
BbIXOZHbIX KaHasna MMeIoT MOJTHOCTbIO HE3aBMCKMblE KaHasbl CUHXPOHU3aLUN.
OTKNIOYNTb KaHasl CMHXPOHU3aLUM Bbl MoXeTe B HaCTpoWiKax nocne HaxkaTua
kHonku UTILITY Ha nepeaHei naHenu npubopa.

Mo ymonyaHuio nofaya CMHXPOCUrHana BKoYeHa;

Mpn oTKNOYeHUN KaHana CMHXPOHMU3aLWM ero ypoBeHb COOTBETCTBYeT
HVI3KOMY JIOTYECKOMY YPOBHIO;

B WHBEpPCHOM pexunme CUHXPOCUTHaM, COMPOBOXAAIOLWMI BbIXOQHOWN
CWUrHan, He UHBEPTUPYeTCH;

Mpwn reHepauuy 6a3oBbIX CUrHANOB CUHXPOCUTHAM MpuBA3aH K Gopme
[AHHOTO CUrHana v npepacTaBnAeT coboi NPAMOYrOMbHbIA CUTHaN C
KoapduLmeHToM 3anonHeHms 50%;

[InA pex<rmMoB C BHYTPEHHE MOAyALMEN CUHXPOCUTHAN NPUBA3bIBAETCA
K MOAyNupyloLeMy CUrHany v npepctaBiseT coboi NpsMOYrosbHbIN
curHan ¢ koadpouymeHTom 3anonHeHus 50%;

[lnAa pexrMmoB C BHELIHel aHanoroBon MoAynAuMen CUHXPOCWUTrHan
NPUBA3BbIBAETCA K Hecyllel, a He K MoAynupylolwemy curHany, u
npefcTaBnaeT coboi MNPAMOYrofibHbIA  CUTHaN € KosdpuumeHToM
3anonHeHua 50%;

Ona pexuma YMH (4acToTHasA MaHUMYNAUMUA) C BHELWHUM WCTOYHUKOM
MOAYNVPYIOWEro CUrHana CUHXPOCUrHan NpYBA3bIBAE€TCA K BHELIHeMy
MOAYVpYoLLeMy CUrHany 1 NpeAcTaBiAeT co60i MPAMOYrOSibHbIN CUTHaN
¢ k03 duureHToM 3anonHeHnsa 50%;

Mpn BHyTpeHHem 3anycke peXuma KayaHUA 4YacTOTbl CUHXPOCUrHan
npeacTaBnsetT coboli MNPAMOYrOfbHbIA CUrHan ¢  KoadouumneHToM
3anoniHeHna 50%. CMHXPOCUrHan MMeeT BbICOKUIA IOTNYECKUA YpOBEHb
B Hayane LMKna KayaHuA 1 NepexoauT B COCTOAHWE HU3KOro YPOBHA B
cpefHeii Touke LrKna. lMepuoa CMHXpOCHrHana paBHAETCA YCTaHOBIEHHOW
ANIMTENIbHOCTU LMK KavyaHus;

Mpu BHeLHeM 3anycKe peXmnMa KayaHnaA 4acToTbl CUHXPOCUTHaN NpuBA3aH
K BHELLHeMy C/rHany 3arnycka;

Mpn pyyHOM 3amnycke pexrma KauaHuA 4acTOTbl CUHXPOCUrHan vmeet
BbICOKMI TTL- ypoBeHb B Hauane LUKMa KavaHUA 1 NepexoanT B HU3KUN
YpOBeHb, KOrja KauyaHue no yacToTe 3aBepLUaeTcs;

B nakeTHOM pexunme ¢ 3anyCKOM CUHXPOCUTHaN MPUHNMAET BbICOKMMN TTL-
YypOBeHb B Hauane nakeTa v NepexoanT B HU3KMI YpPOBEHb B €ro cepefinHe;
[inA nocnepoBaTeNbHOCTM UMMYNbCOB C BHELWHVM CTpobUpoBaHemM
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CUTHaNl CUHXPOHM3ALUMN COOTBETCTBYET BHELLIHEMY CTPOGVpYloLemMy

curHany.

7.5 Yactotomep

leHepaTop RGK FG-1602 MOXeET n3MepATb YacToTy, a Tak»Ke pabounin LK
COBMECTUMbIX curHanoB TTJI. [Jnana3oH M3MepeHWs 4acToTbl COCTaBaAeT
or 100 MMy Ao 200 MMu. Mpu umcnonb3oBaHUM GYHKUUKM yYacToTOMepa
coBmecTUMbIV TTJI-curHan NoAaeTca Ha BXOZ YacToToMepa Ha 3afiHel naHenmn
YCTPOWCTBA.

3aTemM HaxxmuTe KHoMKy Counter Ha NaHenn KHOMOK OCHOBHOTO MeHIo A
NpoBeAeHUA V3MepeHnsi 4YacToTbl, Mepuopaa, KoadduumeHTa 3anonHeHus,
LNINTENIbHOCTU MOMNOXUTENbHOW U OTPULATENbHON MONAPHOCTEN MMMYybca
(UK BBICOKOTO M HU3KOTO YpoBHeli). Mi3MepeHHble napameTpbl 0Tobpa3aTcaA
B OKHe YacToToMepa B HVXXHEN YacTu aKpaHa. Ecnv Ha Bxop yactoTomepa He
NoAaH CUrHan, Ha fjucnsee oTobpasATcA pesynbTaTbl NOCNEAHErO U3MEPEHNA.
O6HoBIEHME MOKa3aHMIl YacToTOMepa NPOV30NAET NLLb B Clyyae, ecnn Ha
BXOA YacToToMepa byaeT noaaH coBmectumblii TTJ1-curHan.

Counter

111
orp ManE EASE e Coupling

[ HF Reject

Counter a ] omv

Frequency 999.999,113,4 kHz

Puc. 15 /I3mepeHue yacToTbl C MOMOLLbIO BCTPOEHHOTO YacToToMepa

7.6 Bbi30B cnpaBO4YHOI CUCTEMbI
BcTpoeHHas cnpaBoYHas cucTemMa NpefoCcTaBiAeT KOHTEKCTHYO CrpaBKy
OTHOCKTENBHO NtOBOI KHOMKYM Ha NLEBON NaHenn v NporpaMmmHO UKOHKN
MeHI0. Bbl TakXe MoOXeTe WCMosb3oBaTb CMUCOK pPa3denioB CrpaBOYHOW
cucTeMbI, 4TOGbI MOSTYUUTb MOMOLLb MO paboTe C NepefHelt NaHenblo.
1. MpocmoTp cnrcka pa3fenos CpPaBOYHOWM CUCTEMBI.
Haxmute kHonky HELP Ha Kakom-nmbo OTKpbITOM WHTepdelice, YTOObI
NOCMOTPETb  CMUCOK JOCTYMHbIX CMPaBOYHbIX pasgenos. Haxmute
NHTepecyoLLyo Bac KHOMKY MEH10, 4TOObI MPOCMOTPETb COOTBETCTBYIOLLYIO
el cnpaBoyHyio nHdopmauuio. MosTopHO Haxkmmte HELP gnsa Bbixopa v3
CnpaBOYHOro pasgena.
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2. lpocmoTp  cnpaBoYHOW  WHOpMaUMM O  npefynpeauTenbHbIX
coobleHnax B cnyyae npeBblweHna npepena wavm npu no6on
HefjonyCTMON KOHUrypaumm npubop 6ynet  oTobpaxaTtb
COOTBETCTBYIOLLEE NpeaynpeanTenbHoe cooblyeHre ¢ nHdopmaumein o
NPWYMHAX NOABIEHUA TaKOTO COOBLLEHNA.

MpumeuaHne: cnpaBouyHas MHOOPMALMA MPUBOANTCA TOMbKO Ha
KWUTalCKOM U aHINNINCKOM A3blkax. Bce cooblyeHns, KOHTEKCTHbIE CrpaBKu
1 CrpaBoYHble pasfenbl 0TObpaxKaloTcA Ha BbIOpaHHOM A3bike. [1nA Bbibopa
A3blka Haxkmute Utility — System — Language. C nomoLiblo KypCOpPHbIX
KHOMOK ~ Unn  MHOrodyHKLMOHaNbHON  pyyku-perynatopa  BblbepeTe
TpebyeMblil A3bIK U3 CMUCKA AOCTYMHBbIX.

8. PaCI.I.II/IpeHHbIe BO3MOXHOCTU

8.1 leHepauna MoayNnMpoOBaHHOro CUrHana

8.1.1 AMnautyaHaa moaynauua (AM)

MopfynupoBaHHbIi  CMTHaN  COCTOMT M3 Hecywero curHana mu
Mopaynvpylowero curHana. pu  amMnaMTygHON  MOAYNAUMM  aMnanTyAa
Hecylllero curHana n3MeHsaeTcs B 3aBUCUMOCTU OT MFHOBEHHOrO 3HauyeHuA
MOAYNVPYIOLEro CchrHana. 3HaueHvs CUrHanoB B KaHanax reHepatopa CH1 n
CH2 MOXHO MofynupoBaTh He3aBUCMMO ApYT OT ApYra, MPUMEHAA OANH 1 TOT
e uny pasnunyHbln Tun mopynaumn. Haxmute MOD — Type — AM, uTo6bI
BKOUNTL GyHKUMIo AM (ecnun meTka Type He BblfesieHa, HaXXMUTe KHOMKY
Type ele pa3). Mpu BKNtoYeHHOM pexxrme AM reHepaTtop 6yaeT BbIBOAUTH
MOAYNVPOBaHHbIN CUTHaM B COOTBETCTBUM C TeKyWMMW napameTpamu
MOAYNVIPYIOLEro 1 HEeCYLLEro CUrHanoB.

CH2,, wanz sast

["HF Reject
off

[ A ] emv

Frequency 999.999,113,4 kHz

Puic. 16 Bbibop pexxuma amnanTygHon Mogynaumm

Bbi6op ¢opmbl Hecywero curHana. ®opma Hecyllero curHana B
pexvime AM MOXeT BblTb CUHYCOMAANTbHON, MPAMOYrO/IbHON, NMN006pa3HON
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WAV NPOU3BOSIbHOM (33 UCKSTIIoUEHNEeM MOCTOAHHOO YPOBHA HanpsaxeHus). Mo
YMOMUaHMWIO B KayecTBe HecCyllero curHana yctaHoBneHa cuHycovpa. Korpa
BbI6PaH pexxrm AM, Ha>XMUTE COOTBETCTBYIOLLYIO KHOMKY Ha MaHenm 6bICTporo
Bbl6opa popMbl CUrHaNa ANA YCTaHOBKM Tpebyemoit GopMbl CUrHana HecyLlei.

YcTaHOBKa YacTOTbl Hecylero curHana. [lnanasoHbl 4acToT Hecylen
MOFyT ObITb PasiVYHbLIML U 3aBUCAT OT BblOpaHHON GOPMbI HecyLen.
Mo ymonuaHuio AnAa Bcex ¢YHKUWIA, onucbiBawwwmx $GopMy HecyLlei,
ycTaHaBnmMBaetca uvactota 1 K. [flonycTvMble AManasoHbl 4yactoT Anisa
pasnuyuHbix GOpPM HecyLLell NPUBEAEHDI B TaONNLIE HIXKe.

YacroTa
Dopma Hecyuiero curHana
MwH. 3HaueHne Makc. 3HaueHune

Sine (cuHycounpanbHas) 1 MKy 160 MIy
Square (NpsAMoyronbHas) 1 MKl 50 My
Sawtooth (nnnoobpasHas) 1 MKy 4 My
Pulse (umnynbcHasn) 1 MKy 50MIy
Arbitrary (npoussonbHas) 1 MKy 30 MIy

[inAa ycTaHOBKW Hecylyeil 4acToTbl CHayana Bbibepute Gopmy Hecyllero
CuUrHana, a 3aTem C MOMOLLbIO MHOTOGYHKLIMOHANbHON PYYKU U KYPCOPHbIX
KHOMOK, NM60 HaxaThem COOTBeTCTBYyIOLW el (yHKLVMOHaNnbHON KHOMKK F1
BblbepeTe 1 HaxmuTe WKOHKY Freq, mocne uero BBeauTe Heobxogumoe
3HaYeHMe YacTOTbl 1 BbiGepUTE HYXKHYI0 €AVHWLIY U3MEPEeHUA ANA 3aBepLUeHNs
BBOJa.

Counter
1/1
Coupling

[ HF Reject
off

Counter A ] omv

Frequency 999.999,113,4 kHz

Puc. 17 YcTaHOBKa YacToTbl HecyLen
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Bbi6op MCTOYHMKa mopynupylouiero curHana. leHepatop RGK FG-
1602 [aéT BO3MOXHOCTb BblOpaTb BHYTPEHHWI WAW BHELHWA WUCTOYHUK
Mogynupyouero curHana. lNpu BkaoveHnn B pexrme AM no ymonuyaHuio
YCTAHOBMIEH BHYTPEHHWIA WCTOMHUK MOZYNUpPYylolero curHana. Ytobsbl
V3MEHUTb NCTOYHMK Ha BHELIHWI, HAXMUTE NKOHKY Source B nogmeHio MOD.
[lna 3TOro BOCMONb3yiTeCb MHOrOQYHKLMOHAbHBIM MepeKovaTenem,
KYPCOPHbIMW KHOMKaMn unu Knasuwein F2 Ha naHenu ¢yHKLUMOHanbHbIX
KHOTOK.

Depth

Puc. 18 Bblbop NCTOYHMKA MOAYMPYIOLEro chrHana

1. BHYTPEHHWI NCTOYHNK.
Mpwn BbIbOPE BHYTPEHHErO WCTOYHUKA MOAYNMPYIOLWMIA CUTHAN MOXET
6bITb CrefyoWMM: CUHYCOUAANbHBIM (MO YMOMYaHUIo), NPAMOYTO/bHbIM,
BO3pacTalwlWmUM  NuIoo6pasHbIM,  yObiBalOWMM nunoo6pasHbIM,
NPOM3BOMbHBIM, LWYMOBbIM. YTOObI M3MEHWUTb GOpPMy MOAYNMPYOLLEro
CurHana, HaxmuiTte wuKoHKy Wave B nogmeHio MOD. [na 3toro
BOCMOJb3yNTECb MHOFO(YHKLMOHANbHbIM NepeKoyaTenem, KypCopHbIMu
KHOMKaMu unu Knasuwein F3 Ha naHenn ¢yHKUMOHaNbHbIX KHOMOK.
[llanee c nomoLpbio LMPPOBON KaBUaTypbl U MHOrOQYHKLMOHANbHOTO
nepekntoyatens BblbepeTe Tpebyemyto popmy curHana.
MapameTpbl MOAYNVIPYIOLWMX CUTHANOB MO YMONYAHUIO:
MpAMOyronbHbIi curHan ¢ KoadprumeHTom 3anonHeHnsa 50%;
BospacTaowuini NunoobpasHblil curHan ¢ KosgoruMeHToM cuMmeTpumn
99,9%;
Y6bIBatoLWmin NMnoobpasHbli curHan ¢ koadouumneHTom cummetpum 0,1%;
CurHan npousBosbHOM GOpPMbl: Korga B KayecTBe MOAynupytoLiero
cuUrHana BblbpaH CrHan Npou3BosibHON GopMmbl, y6unHa NamaTn 41 ero
BOCMPOVI3BEAEHUA OrPaHNYMBAETCA 32 MITH. TOUEK.
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2. BHeWHMn NCTOYHNIK.

Mpy BblbOpe BHEWHEro WCTOYHUKA MOAynAuuM ¢opma U yvacToTa
MOAYNMpPYIOWEero curHana CKpbiTbl M3 CNMCKa MapameTpoB, W Hecylas
MOAYNMPYeTCA BHELHUM cUrHanom. My6rHa amnnntygHon mogynsauum (AM)
yNpaBnseTca ypoBHEM curHana +5 B, mofaHHOro Ha pas3bem AnA BHELHero
curHana aHanorosoi mogynaumu (Modulation In) Ha 3aaHei naHeny npu6opa.
Hanpumep, ecnu ry6riHa mofynaumm B cnncke napameTpos pasHa 100 %, To
npw nopaye BHELHEro MOAYNIMPYIOLLEro CUrHana +5B, amnauntyaa BbIXO4HOrO
amMNANTYAHO-MOAYNIMPOBAHHOTO cUrHana OyaeT MakcvimanbHoi.  Korpa
ypOBeHb MOAYNMPYIOLLEero CrHana coctaBnset -5B, BbIXOAHOW amMnanTygHO-
MOAYNMPOBAHHbBIN CUrHan ByaeT MeTb MUHVManbHYI0 amnanTyay.

YcTaHOBKa 4acToTbl Moaynupytowero curHana. Ecnu  BbibpaH
BHYTPEHHUI UCTOYHVK MOAYNMPYIOLEro CUrHana, nosb3oBaTento [OCTyneH
BbI6Op 4acTOTbl Moaynupylowero curHana. o ymonyaHuio YacToTa
Mogynumpyiowero curHana coctasnfetr 100 Mu. [InA M3MeHeHMA 4acTOTbl
MOoZyNMpYIoLero CUrHana HaxxmuTe nKoHKy Freq B nogmeHto MOD. [ins atoro
BOCMONb3yATeCb MHOTOQYHKUMOHANbHBIM MepekKoyaTenem, KypcopHbIMU
KHOMKaMu nnun Knasuweii F4 Ha naHenn pyHKUMOHaNbHbIX KHOMOK.

[lnanasoH yCTaHOBKYM 4acTOTbl MOAYNMPYIOLLEro CUrHasia CoCTaBAeT oT 2
mly go 200 Ky,

Ecnv BbIGpaH BHELWHWI NCTOYHUK MOLYNMPYIOLEro curHana, To dopma
N 4YacToTa MOAYNMPYIOWEro CUrHana HefoCTynHbl ANA pefakTUPOBaHMA.
Hecywan 6ynetr npomopynMpoBaHa CWrHanoMm, NMojaBaeMbiM C BHELUHEro
MNCTOYHMKa. [lnana3oH 4acToT BHELUHEro MOAYSMPYIOLWEro CUrHana nexuT B
nwnanasoHe ot 2 miy ao 20 klu,.

YctaHoBKa ry6uMHbl mopynauuu. [ny6rHa mMomynaumMn BblpaxaeTca
B MpoOLUeHTax W MNpeActaBnAeT CobON BeNVMYUHY W3MEHEHUA amMnauTyabl
Hecyuiero curHana. My6uHa amnanTyaHOW MOAYNALIMN MOXET ObITb BblOpaHa
B AmanasoHe ot 0% fo 120%, no ymonuyaHuto paBHa 100%. Ecnm rny6uiHa
MOAynAUMN ycTaHoBMIeHa Ha 0%, aMnnnTyAa BbIXOAHOTO CUrHana AnAeTca
MOCTOAHHOWN BENMYMHON U paBHa MONOBVHE YCTaHOB/IEHHOTO 3HauyeHus
aMNANTYAbI HECYLLero curHana.

Ecnu rny6uHa mopynauum yctaHoBneHa Ha 100%, amnanTyaa Hecylero
CUrHana BapbupyeTca B COOTBETCTBUM C MOAYNVPYIOWMM CUTHANOM, pa3max
no amnanTyfe MOAYIMPOBAHHOIO CUTHaNa PaBeH YCTaHOBIEHHOMY pa3maxy
no amnauTyae Hecywero curHana. Mpw rny6ruHe mogynaummn 6onblie 100%
pasmax CuUrHana Ha BbIxOofe reHepaTopa cocTaBnseT MeHee +5 B (mpwu
OKOHeyHoMm conpoTueneHun 50 Om). MimeeT mecto apdeKT nepemogynaumm.

MpumeyaHmne: rmybuHa mopynauumn 100% cooTBeTCTBYeT KOIPOULMEHTY
MoaynAuun, pasHomy 1.

[ina perynvnpoBKkm rny6uHbl mopynauuv Haxmute Depth B nogmenio MOD,
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yCTaHOBMTE Heobxofumoe 3HaueHue rybuHbl mogynaumun. Ecnn BbiGpaH

BHEWHN WCTOUYHWK MOAYNALMW, aMMauTyAa BbIXOAHOTO CUrHanma Takxke

ynpaBnAaeTca ypoBHeM curHana =5 B, nogaHHOro Ha pasbem AJif BHELHero

curHana aHanorosoi mogynsauum (Modulation In) Ha 3agHen naHenwu
npwbopa. Hanpvimep, ecnv rny6riHa MOgynALMW B CMUCKE NapaMeTpoB paBHa

100%, TO Npv Nojaye BHELIHero MoayaMpyioLlero curHana +5 B, amnautypa

BbIXOJHOrO aMMNTYAHO-MOAYNIMPOBAHHOTO cUrHana OyaeT MakCcUMasnbHOM.

Korga ypoBeHb MoaynvpytoLiero curHana -5 B, BbixogHow cuirHan 6yaet nmetb

MWHUMASbHYIO aMIANTYAY.

PasBepHyTbIli NpumMep reHepauun aMnAMTYAHO-MOAYNNPOBaHHOrO
curHana:

OnAa Toro, uTOOGbI YCTaHOBWUTbL B  KayecTBe  MOAYNMPYIOLLEro
CUHYCOMAANbHBIN cUrHan ¢ yactotor 200 U, reHeprpyemblii BHYTPEHHUM
WCTOYHMKOM, a B KayecTBe Hecyllell yCTaHOBUTb NMPAMOYTONbHOW CUrHan
c pa3maxom no amnnutyge 200 mB, koaddrumreHToM 3anonHeHua 45% u
yactoton 10 KMy npw rnybuHe mopynaummn 80%, BbINOMHWUTE cnepylowme
nencTeuma:

1. Bkntouute dyHKumio AM. ina 3Toro Haxkmute kHonky MOD Ha nepepHei
naHenn npubopa. 3atem Haxmute Type n Bblbepete AM. [ina 3Toro
HaXmuTe KHOMKy O Ha LudpoBOIN KnaBMaType WAM BOCMONb3yNTECH
MHOTOQYHKLIMOHaIbHbIM NepeKnioyaTenem.

Puc. 19 Bbi6op amnanTygHOM MOAYNALMW U3 CMUCKA AOCTYTHbIX TUMOB
MoaynAuMn

2. YcTaHOBKa MapameTpoB Moaynupylollero curHana. MNocne sbibopa AM
BOCMONb3YyNTECH  KYPCOPHbIMU  KHOMKamMK1,  MHOTOQYHKLMOHANbHbIM
nepeknioyaTesiem Ui knasuwammn GyHKUoHanbHow naHenu (F1,F2 n gp.)
[NA HaBUraumMm no cNUcky napameTtpos AM.
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reghz Moo

or

Pwvc. 20 YcTaHOBKa napaMeTpoB MoAyMpyioLero curHana B pexmme AM

B noameHI0 NapameTpoB MOXXHO 3afiaTb NapameTpbl MOAYNPYIOLErO

CUrHana:

MNCTOYHUK MOZYVIPYIOLLEro CUrHana Source — Anis BbI6opa BHYTPEHHETO
MCTOYHVKa BblbepeTe onumio Internal;

dopma mogynupyioLero curHana Wave - gns sbibopa
CUHYCOUAANbHOTO CMrHana BbibepeTe onuuio Sine;

yacToTa MOAynupytoLero curHana Freq — ycTaHoBUTe UncieHHoe
3HaueHue 200 ¢ nomoLbio LdPOBOII KNaBmUaTypbl, a TakKe BblbepeTe
COOTBETCTBYIOLLYIO €AVHNLY U3MepeHus Hz;

rny6uHa moaynaumu Depth.

freq | Please enter the Freq:

Punc. 21 YcTaHOBKa 4acTOTbl MOAYNIMPYIOLLErO CrHana B pexxume AM

YcTaHOBKa NapameTpoB Hecyllero curHana. Bocnonb3yitecb naHenbto
6bicTporo Bbibopa ¢opmbl curHana. [na Toro, utobbl B KauyecTse
Hecylen YCTaHOBUTb MPAMOYTONbHbIN CUTHaMN, HaXMUTe Ha naHenn
KHOMKy Square.
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[lnA Bbl6Opa NapameTpoB Hecylleil B MOAMEHIO HeCyLLeil BOCMONb3yinTech
KYPCOPHbBIMU KHOMKamu, MHOrOGYHKLIMOHaIbHbIM NepeKtoyaTenem uim
Knasuwamu ¢yHKUMoHanbHo naHenu (F1, F2 n gp.).

[InA NpAMOYrofibHOro HeCyLero cMrHana AoCTyMHbI cnefyioLyve
HaCTPOWKM:

+ vacToTa Hecyllei Freq — yctaHoBUTe 3HaueHne 10 1 BbibepeTe efuHULY
n3mepenus kHz;

+  pa3max no amnamutyge Amp - yctaHoBuTe 3HaueHue 200 n BbibepeTe
eanHULY nsmepeHua mvVpp;

«  nocTosiHHOe cMelleHue no amnnutyge Offset — BbibepeTe 0, UTOObI

YCTaHOBUTb CUrHan 6e3 cMeLleHUsA No amnanTyae;

+  MOCTOAHHOE cMelleHue o ¢pase Phase — BbibepeTe 0, 4TOObI yCTaHOBUTbL
curHan 6e3 cvelleHns no dase;
« Ko3dpOMLMeHT 3anonHeHua Duty — ycTaHOBUTE 3HaueHve 45 1 HaxXmuTe

NKOHKY %.

Square

CHA ,, wonz mon

orr
Mz

10.000,000,000 kHz

Puc. 22 YcTaHOBKa 4aCTOTbl HeCyLero curHana B pexnve AM
Square
u

ams |

Puc. 23 YcTaHoBKa KoabduLmeHTa 3anoNHEHNA HeCyLwero NPAMOYroSibHOrO
CUrHana B pexxkunme
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4. YctaHOBKa rny6uHbl moaynauuu. Mo oKOHYaHWM HaCTPOIKY NapameTpoB
Hecyllero curHana Haxmute kKHonky MOD Ha nepepHeli naHenn un
nepenanTe K Bbl6opy rnybuHbl moaynauun. B nogmenio AM BbibepeTe
nkoHKy Depth. [ina 3Toro BoCnonb3yiTecb KypCOPHBIMU KHOMKamu,
MHOrOQYHKLMOHaNbHBIM NepeKoyaTenem U Haxxmmte Knasuwy F5 Ha
byHKUMOHanbHOW NaHenu.

Depth

Puc. 24 Bbi6op rny6uHbl Moaynauum B nogmeHto AM

C nomoubio LppoBOI KnaBraTypbl ycTaHOBUTE 3HayeHMe 80 1 HaxxmuUTe
VIKOHKY % AnA yCTaHOBKW ryOUHbI MOAYNALMN.

CH1 ,, wanz moo

Puc. 25 YcTaHoBKa rny6uHbl Mogynaumnm

5. BkniouyeHue nopaunm copmmpoBaHHoro AM-curHana Ha  BbIXOR
reHepaTopa. Haxmute kHonky CH1 Ha nepepHen naHenu Ana 6bICTPOro
BK/ItoYeHMA nofaun chopmupoBaHHoro AM-cvrHana Ha Bbixog 1. Mpwu
BK/IIOYEHHOM Bbixoge KaHana metka CH1 roput, n mnHgukatop «OFF»
cnpaBa (B 065acT HacTpolikn KaHana CH1) ctaHoBUTCA BMecTo 6enoro
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cepbiM, GenbiIM LIBETOM BMECTO HEro Ternepb BblAensetcsa 3Hauyok «ON»,
UTO CBMAETENBCTBYET O BK/OYEHNMN KaHana 1. Ha skpaHe ocumnnorpada,
MOAK/IOUEHHOro K Bbixogy reHepatopa CH1 moxHo 6GypeT Habniopatb
cHOPMUPOBAHHBIN aMNINTYAHO-MOAYIMPOBAHHBIN CUTHaI.

Puc. 26 Ocyunnorpamma cGopMUPOBaHHOTO aMMAUTYAHO-MOAYIMPOBAaHHOTO
curHana

8.1.2 YactoTHaa mopynauua (FM)

Mpn 4acTOTHON MOAYNALMU MOAYNUPOBAHHbLIA CUrHan ¢opmupyeTca
M3 Hecywero u MOAYNMpYyloLWero curHana. Yactota Hecywero curHana
M3MEHAETCA B 3aBMUCMMOCTM OT MIHOBEHHOTO 3HAYeHWA MOAYMPYIOLLEro
curHana. 3HayeHuA CUrHanoB B KaHanax reHepatopa CH1 u CH2 moXHO
MOAYNMPOBaTb HE3aBUCMMO APYr OT ApYra, MPUMEHAS OAUH U TOT e Unn
PasnUYHBIA TN MOAYNALMN.

[nAa Bbibopa yactoTHon mogynauun (FM) Haxxmute Mod — Type — FM.
Mpw BKNtoueHHOM pexnme FM reHepaTop 6yaeT BbIBOAUTb MOAYIVPOBAHHbIN
CUrHan B COOTBETCTBUM C TEKYLWMW MNapameTpamyi MOAYAMPYIOLEro 1
HecyLero CUrHanos.

Puc. 27 BbI6op 4aCTOTHOW MOAYNALMM 13 CMINCKA [OCTYMHbIX TVMOB MOAYNALMN
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Hactpoiikn Hecyuwero curHana. Dopma Hecylero curHana B pexvme
YaCTOTHOWM MOAYNALMN MOXET OblTb CUHYCOWMAANbHOW, MPAMOYrOSIbHON,
nunoobpasHoOl UK NPOK3BONIbHON (33 UCKMIOYEHNEM MOCTOAHHOTO YPOBHA
Hanps)KeHus). Mo ymonuaHuio B KauyecTBe Hecyllero CurHana yctaHoBsieHa
cnHycomnpaa. Korga BbibpaH pexum FM, HaXmmTe COOTBETCTBYHOLLYIO KHOMKY Ha
naHenu 6bicTporo Bbibopa popmbl cvirHana ana ycTaHoBKU Tpebyemolt popmbl
CUrHana HecyLlen.

OnAa pasnnuHbiXx  GOpM CUrHana npefycMOTPEH COOTBETCTBYIOLMI
CNUCOK NapameTpoB. Hanpumep, ana CrHycoupanbHON Hecylen AOCTYMHbI
crnepyoLMe HaCTPOWKM NapameTpoB:

« yacrora Freq;

« pa3max no amnautyge Amp;

+  nocTosAHHoe cMelyeHre no amnnutype Offset;
«  MOCTOsAHHOEe cMelleHue no ¢dase Phase.

YcTaHOBKa 4acToTbl Hecyllero curHana. [luanasoHbl 4acToT HecyLien
MOFyT ObITb Pa3fMYHLIMA M 3aBUCAT OT BblOpaHHON GOPMbI Hecyllen.
Mo ymonuaHuio AnA Bcex GYHKUUIA, onucbiBaloWmUx ¢GopMy HecyLeil,
yCTaHaBnvBaeTca uvactota 1 KMy [nA yCTaHOBKM HeCywen 4actoTbl
CHauana BblbepuTe ¢GOpPMy Hecylero curHana, a 3ateM C MOMOLLbO
MHOTOQYHKLVOHANbHOW PYYKN WM KYPCOPHBIX KHOMOK, NGO Haxatvem
COOTBETCTBYOLEN GYHKLIMOHANBHOM KHOMKK F1 BbIGEpETE 11 HAXXMUTE MKOHKY
Freq, nocne yero BBeAWTE HEOOGXOAMMOE 3HAUYeHME YacTOTbl W BblGepuUTe
HY>KHYI0 eJMHULYY V3MepeHVA ANA 3aBepLUeHs BBOAA.

T CH2 ,, wenz sase

Freq 1
Am

[

Pwc. 28 YcTaHOBKa 4acToTbl HECYLLEero curHana
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Hactpoiiku mopynupyilouiero curHana. [Ina nepexopa K HacTpolike

napameTpoB MOAYMPYIOLLEro curHana obpatutecs B meHio MOD.

B pexxunme yactoTHOM MoaynALMM ANIA HACTPOWMKK AOCTYMHbI Cleayolmne

napameTpbi:

.

BbIOOP MCTOYHMKA MOAYNMPYIOLLEro crHana Source;

dopma mogynupytoLero curHana Wave;

YyacToTa MoaynupytoLlero curHana Freq;

nesunauma yactotbl Freq Dev.

Bbi6op mcTouyHuka mopynupyiloujero curHana. leHepatop RGK FG-

1602 [aéT BO3MOXHOCTb BblOpaTb BHYTPEHHWUI WAW BHELHWIA WUCTOYHUK
Moaynupytowero curHana. MNpu BknioyeHnn B pexxime FM no ymonuyaHuio
YCTaHOBNIEH BHYTPEHHWI WCTOYHUK MOAyNupylolwero curHana. Ytobbl
V3MEHUTb NCTOYHMK Ha BHELUHWI, HAXXMUTE NKOHKY Source B nogmeHio MOD.
[ina 3Toro BOCMONb3yiTeCb MHOTOQYHKLMOHANbHBIM MepeKovaTenem,
KYPCOPHbIMM KHOMKaMn unu kKnasuwein F2 Ha naHenu ¢yHKUMOHanbHbIX
KHOMOK.

HighZ 400
ore "

M

Internal

Puc. 29 Bbl6op NCTOUHMKa MOAYNVPYIOLLEro CUrHasa

BHYTpeHHUIA NCTOUHUK.

Mpun BbIGOPE BHYTPEHHErO WCTOUYHUKA MOAYAVPYIOLWMIA CUTHAN MOXeT
6bITb CneayLWUM: CUHYCOUAANbHBIM (MO YMONYaHMIO), NPAMOYTO/bHbIM,
BO3pacTaloLmm nnnoo6pasHbiM, y6bIBaOLWMUM nMnoo6pasHbIM,
NPOW3BOMIbHBIM, LWYMOBbIM. YTOObI M3MeHWUTb GopMy MOAyNMpYyloLero
CUrHana, HaxmuTe WKoHKy Wave B nogmeHio MOD. [na 3toro
BOCMOJIb3yTECh MHOFO(YHKLMOHANbHBIM NepeKoyaTenem, KypCopHbIMu
KHOMKaMu unn Knasuwein F3 Ha naHenn ¢yHKUMOHaNbHbIX KHOMOK.
[anee ¢ nomoLybio ULMPPOBON KNaBUaTypbl A MHOrOQYHKLMOHANbHOTO
nepekntoyatens BblbepeTe Tpebyemyto popmy curHana.

MapameTpbl MOAYAVPYIOLMX CUTHAIOB MO YMOTUYAHMIO:

« MNpAMOYronbHbI curHan ¢ KoadpduumeHTom 3anonHeHns 50%;
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« Bo3pacraiowuit nnnoobpasHblin crrHan ¢ KoagpduLymeHToMm cMMmeTprmn
99,9%;

« Y6biBaoWwmin Nnoo6pasHblii cMrHan ¢ KospduuneHTOM CUMMeTpUn
0,1%;

« CurHan npowv3BosibHOV GOpPMbl: KOrAa B KauecTBe MOAyMpylolero
CuUrHana BblbpaH cUrHas npov3BosibHOW GOpMbl, FybrHa NamaTn ansa
€ro BOCMNpoun3BeieHNA OrpaHNUnBaETCA 32 MITH. TOUeK.

2. BHeWwHW NCTOYHUK.

Mpn BblbOpe BHELWHEro MWCTOYHMKa MomynAauum ¢dopma M vacToTa

MOZY/MPYIOLWEro CUrHana CKpbITbl M3 CMWCKa MapaMeTpoB, U Hecylasa

MOAYNMPYeTCA BHEWHWM CUrHaioM. [eBuaums 4acToTbl B pexume

yactoTHoW Mopynaumn (FM) ynpasnaeTca ypoBHem curHana =5 B,

NoJaHHOro Ha pasbem AJSiA BHELUHEero CMrHana aHanoroBon mMoaynAauun

(Modulation In) Ha 3agHeit naHenn npubopa.

Korpa 3HaueHve MOZyNMPYIOLIEro CUrHana MosnoXuTenbHoe, npubop

reHepupyeT 4acToTy BbIXOAHOIO 4acCTOTHO-MOAYNMPOBAHHOIO CUrHana

Bbllle, YeM OCHOBHAaA YacToTa Hecyllel, U HaobopoT, ecnu 3HayeHune

MOAYNMpPYIOLWEero CuUrHana oTpuuaTenbHOe, YacToTa reHeprpyeMoro

CUrHana yMeHbLIAeTCA. YMeHbLUeHne abCcoMoTHON BEMUNHBI BHELLUHEro

CUrHana NpPVIBOAUT K YMEHbLUEHUIO AeBMaLVN YacToTbl reHeprpyeMoro

curHana. Hanpumep, ecnu pesBuaumsa 4actoTbl B CMWCKe MapamMeTpoB

ycTaHoBneHa Ha 1 Kl To, Koraa MopaeTcAa BHELWHWIA MOZYNMPYIOLNIA
curHan +5 B, yacToTa BbIXOJHOMO YaCTOTHO-aMMIMTYAHOrO CUrHana

NPEBbLICUT HecyLLyto YacToTy Ha 1 KIu. Ecnn e ypoBeHb MoaynmpytoLiero

CurHana paBeH -5 B, To yacToTa BbIXOAHOTO curHana 6yaet Ha 1 Kl Huke

HecyLlen 4acToTbl.

YcTaHOBKa 4acToThl Mopynupyiouero curHana. Ecim  BbibpaH
BHYTPEHHUI NCTOYHUK MOAYNMPYIOLLEro CUrHana, nonb3oBaTento AOCTyneH
BbI6Op 4acTOTbl MoAynupylowero curHana. [llo ymonuaHuio 4actoTa
Mofynmpylowero curHana coctasnset 100 lu. [nA usmeHeHWAa 4acToTbl
MOZyNMpYIoLEero CUrHana HaxxmmTe NKoHKy Freq B nogmeHio MOD. ina storo
BOCMOMb3yATEC MHOTOPYHKLMOHANbHBIM MepeKknioyaTesiem, KypCcopHbIMU
KHOMKaMu nnun Knaeuweii F4 Ha naHenn pyHKUMOHaNbHbIX KHOMOK.

[lnana3oH yCTaHOBKM 4acTOTbl MOAYNUPYIOLWEro CurHana cocTaBnseT
oT 2 My go 200 kM. Ecnn BbibpaH BHELWHWI UCTOYHWK MOAYUPYIOLLEero
curHana, To Gopma M YacToTa MOAYNMPYIOWEro CUrHana HefoCTyMnHbl Ans
pefakTMpoBaHua. Hecywan 6ynet npomoaynmpoBaHa CUrHanom, nofaBaembim
C BHeLWHero WCTOYHUKA. [lManasoH YacToT BHELIHEro MOZAySMpYyloLero
CUrHana nexuT B AnanasoHe ot 2 mly go 20 Klu.

YcTaHoBKa fAeBuauum 4actotbl. [leBuauuA 4acToTbl npefcTaBnaeT
coboli Haubornbluee OTKIOHEHVE YacTOTbl YaCTOTHO-MOAYMPOBAHHOIO
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CUrHana oTHOCUTENTIbHO YacTOTbl HecyLei. [leBrauua yacToTbl B pexume FM

MOXeT 6bITb BblOpaHa B finanazoHe oT 1 MKl A0 3HaUeHVA YacTOTbl HeCYLLero

curHana. Mo ymonuaHuio gesnauyma yactoTbl pasHa 1 Klu. na perynnposku

[AeBuaumm yactotbl HaxxmuTe Freq Dev.

Hecylan vactota Bceraa [o/mkHa ObiTb Gonblue wiv paBHa AeBUaLuUu
yactoTbl. [pu nonbITKe YCTaHOBUTb 3HAuyeHMe [deBMauMM  YacToThl,
npesblllatollee 3HAUYeHMe HecyLlen 4acToTbl, 3HauyeHue feBvaunmn byaert
aBTOMATNYECKM NPVIPAaBHEHO K 3HAYEHMIO HEeCyLLeil YacToTbl.

CyMMma Hecylen 4acToTbl M AeBMALMM YacTOTbl HE MOXET MpeBbIWaTb
MaKCUManbHO AOMYCTUMYIO YacTOTy Hecylero curHana. [pyrumm cnosamu,
MrHOBEHHas 4acToTa YacTOTHO-MOAYNIMPOBAHHOTO CWrHana Ha Bbixofe
reHepatopa He MOXeT OblTb Bbllle MaKCMManbHO AOMYCTUMOWN 4acToTbl
CUrHasa cooTBeTCTByoLEeNn GOpMbl.

Mpn nonbiTKe YCTaHOBUTb HeJOMyCTVMOE 3HaYyeHune AeBUaLun YacToTbl
nprvbop aBTOMAaTUUYECKN MPUPABHAET €ro K MaKCMManbHO AO0MyCTUMOMY
3HaYeHUIo YacToTbl ANA BbIGBPAHHOrO HeCyLUero curHana.

PasBepHyTbIli npumep reHepauuu 4YacTOTHO-MOAY/MPOBaHHOIO
curHana. [na Toro, utobbl YCTaHOBUTb B KauyecTBe MOAYNMPYIOLLEro
CUHycOMpanbHbI CUrHan ¢ yactotor 2 Klu, reHepupyemblii BHYTPEHHUM
VNCTOYHMKOM, @ B KauecTBe Hecylleil yCTaHOBUTb CYHYCOMAANbHbIA CUTHan C
pa3maxom no amnautyae 100 MB 1 yactoTon 10 K, a Takxe 3agaTb AeBraLnio
yacToTbl 5 KL, BbINONHWTE CnepyoLme AeACTBUA:

1. Bkniouute pyHkumo YM. [ina aToro Haxmute KHonky MOD Ha nepepHen
naHenu npubopa. 3atem HaxmuTe Type n Bblbepete FM. [na 31oro
HaXMuTe KHOMKYy 1 Ha uMppoBOW KnaBuaType WM BOCMONb3ynTeCh
MHOrOQYHKLMOHAaIbHbIM NepeKioyaTenem.

Puc. 30 Bbibop YacTOTHOW MOLYNALMI U3 CMIUCKA JOCTYMHbIX TUMOB MOAYNALMN
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YcTaHOBKa MapameTpoB Moaynvpyowero curHana. Mocne soibopa YM
BOCMONb3yATECh KYPCOPHbIMUA  KHOMKaMK, MHOTOQYHKLVOHANbHbIM
nepeknioyaTeniem UK Knasuwamm GyHKLUMOHanbHon naHenu (F1, F2 n
Ap.) ANA HaBMUraymm no cnncky napamerpos YM.

Punc. 31 YcTaHOBKa NnapaMeTpoB MOAyMPYIOLLEro curHana B pexvime FM

B noaMeEHI0 MapameTpoB YM moxHO 3a/laTb NapaMeTpbl Moaynupytouiero

curHana:

VNCTOYHVK MOAYNMpPYIOLLero curHana Source — Ans Bblbopa BHYTPEHHEro
MCTOYHNKaA BblbepeTe onumio Internal;

dopma mogynupyiowero curHana Wave — anis Bbibopa CMHycomgasnbHoOro
curHana BblbepeTe onuyuio Sine;

YyacToTa Mopynupylolero curHana Freq - ycTaHOBWTE uMUCIEeHHOe
3HaueHMe 2 C Nomolblo UMPPOBON KnaBMaTypbl, a Takxke BblbepeTe
COOTBETCTBYIOLUYIO0 eAuHULY n3meperus kHz;

aesurauma yactotbl Freq Dev.

‘ CH1,, wanz oo v MaNZ BASE

Return

Puc. 32 YcTaHOBKa 4acTOTbl MOAYNPYIOLLEro CMrHana B pexvme FM
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YcTaHOBKa MapameTpoB Hecylero curHana.Bocnonbsyiitecb naHenbto
6bIcTporo Boibopa popmbl crrHana. [ins Toro, UToObl B KauecTBe Hecyluen
YCTaHOBUTb CUHYCOUAANbHBIA CUTHAM, HAXKMUTE Ha MaHenu KHOMKYy
Sine. CuHyconpanbHbli cMrHan sBnAeTcs GopMoii CUrHana Hecywen no
ymonuaHuio. 1na Bbibopa nMapameTpoB Hecyliell B MOAMEHIO Hecylien
BOCMO/b3YyNTECh  KYPCOPHbIMUA  KHOMKamu,  MHOTOGYHKLOHANbHBIM
nepekntoyatenem unu Knasuwamm odyHkuvoHanbHol navenu (F1, F2 n
Ap.).

[na  CvHYcOMAanbHOrO Hecywero curHana [OCTYMHbl crepyiowme
HaCTPOWKM:

yacToTa Hecyueli Freq - yctaHoBuTe 3HaueHne 10 1 BbibepeTe eanHULYY
n3mepeHus kHz;

pa3max no amnautyge Amp - yctaHoBuTe 3HauyeHune 100 n BbibepeTe
efuHULY n3meperus mvVpp;

noctosHHoe cmelleHne no amnnutyge Offset — BbiGepete 0, uTOGbI
YCTaHOBUTb CUrHan 6e3 CMeLLeHnA No aMnauTyae;

nocTosHHoe cmelleHve no ¢ase Phase - BbibepeTe 0, 4TOObLI yCTAaHOBUTHL
curHan 6e3 cmelleHus no dase.

Return

Puc. 33 YcTaHOBKa YacToTbl HecyLLero curHana B pexkume FM
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Puic. 34 YcTaHOBKa YacTOTbl HecyLLero curHana B pexkume FM

4. YcTaHOBKa AeBMaLMM YacTOTbI.

Mo OKOHYaHUM HaCTPOWKN MapameTpPOB HeCyLero curHasa Haxmute
KHorKy MOD Ha nepefHeit naHenu, 4tobbl BEpHYTbCA Ha OAWH YpOBEHb
MeHIO BblLLe, 1 MeperanTe K yCTaHOBKe AeBraLum 4actoTbl. Mo ymonyaHuto
feBunauma YacToTbl coctaBnsaet 1 Klu. B nogmenio YM HaxkmuTe FreqDev gna
HaCTPOKM AeBrauum. [ina 3Toro BOCMosb3yiTech KYPCOPHbIMI KHOMKamu,
MHOrOdYHKLIMOHANbHbIM NepeksoyaTeneM unnm Haxxmute Knasuwy F5 Ha
byHKUMOHanbHoM naHenu. C NomoLLblo LMPPOBOI KnaBmaTypbl ycTaHOBUTE
3HayeHve 5 v BblbepeTe eAnHULY n3mepeHna kHz.

‘ CH1 ,, wenz uoo

FM

urce  Internal

Please enter the Freq Dey

Puc. 35 YcTaHoBKa AeBMaLmy YacToTbl

5. BknioueHne nopaun  chopmmpoBaHHoro YUM-curHana Ha - BbIXOA
reHepartopa.
HaxxmnTe kHonky CH1 Ha nepepgHein naHenu Ans 6bICTPOro BKAYEHUA
nopaun coopmrpoBaHHoro YM-curHana Ha Bbixog 1. Mpu BKNOYEHHOM
BbIxofle KaHana metka CH1 roput, n nigukatop «OFF» cnpaBa (B obnactu
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HacTpoliku kaHana CH1) ctaHoBWTCA BMeCTO 6e510ro cepbim, 6enbiM LIBETOM
BMECTO Hero Tenepb Bbiaensetca 3Hauyok «ON», uTo cBMAETENbCTBYET O
BKJIIOYEHUN KaHana 1.

Ha skpaHe ocumnnorpada, NofgKnUYeHHOro K Bbixofy reHepatopa CH1,
MOXXHO 6yaeT HabnoaaTh COOPMUPOBAHHBIV YHaCTOTHO-MOAYIMPOBAHHDIN
curHan.

Puc. 36 Ocumnnorpamma chpopmmMpoBaHHOTO YaCTOTHO-MOAYIMPOBaHHOTO
curHana

®dasosasa mogynauus (PM).

Mpw dazosor mogynaumm (PM) MogynnpoBaHHbI curHan GopmmpyeTca n3
HecyLero 1 MoAynupyoLLero curHana, ¢asa HecyLlero curHana nsMeHseTca
B 3aBMCMMOCTM OT MrHOBEHHOIO 3HaueHWA MOAYNMPYIOWEro CuUrHana.
3HayeHVA cMrHanoB B KaHanax reHepatopa CH1 n CH2 moxHO MogynvpoBaTb
He3aBMCMMO ApYr OT Apyra, NPVYMeHAA OAWH W TOT XKe WAN PasfivyHbIi TIn
MOAYNALMN.

[Ona BbiGopa dazosor mogynsauum (PM) Haxmute MOD — Type — PM.
Mpw BKNtoueHHOM pexrme PM reHepaTop 6yaeT BbIBOAUTb MOAYIMPOBAHHbIN
CUrHaM B COOTBETCTBUM C TEKyLWMMV MapameTpamy MOAYIUPYIoLero wu
Hecyllero CUrHasnos.
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CH1,, wanz woo wighz Base

Type

Wave

R 5 o Phase Dev

Freq

IR

Puc. 37 Bbi6op $pa3oBoii MOaynaLMM U3 CMIMCKA AOCTYMHBIX TUMOB MOAYNALMUM

HacTpoiikn Hecyuwero curHana. Qopma Hecyllero curHana B pexvme
$a3oBOVi  MOAYNAUMKM MOXeT OblTb CUHYCOMAANbHON, MNPAMOYrONbHOM,
n1noo6pasHoN N NPOV3BONbHON (32 UCKIIIOYEHNEM MOCTOAHHOTO YPOBHA
HanpsxeHua). Mo yMONUaHWIO B KauecTBe HeCyL|ero CuMrHana yctaHoBMeHa
cnHycomnpa. Korpa BbibpaH pexum OM, HaxMyTe COOTBETCTBYIOLLYIO KHOMKY
Ha naHenu 6bicTporo Bbibopa GpOpMbl CUrHana Ans yCcTaHOBKM Tpebyemoii
dopMmbI cMrHana Hecywen.

AnAa pasnnuHbix $OPM CUrHana npefycMOTPEH COOTBETCTBYHOLMIA
CMUCOK MapameTpoB. Hanpumep, ans CYHYCOMAANnbHOM Hecywen AOCTYMHbI
cnepyioLme HaCTPOVKY NapameTpoB:

« vactoTa Freq;

+  pa3max rno amnnutyae Amp;

+  NOCTOAHHOE cMelyeHre no amnnutyge Offset;
+  nocTosAHHOe cMelleHye no ¢ase Phase.

YcTaHOBKa 4acToTbl Hecylero curHana. [luanasoHbl 4acToT Hecylien
MOryT ObITb Pa3fMUYHLIMA M 3aBUCAT OT BblGpPaHHON GOPMbI HecyLlen.
Mo ymonuaHuo AnA Bcex GYHKUUIA, onucbiBaloWmUX ¢GopMy Hecyleil,
yCTaHaBnvBaeTcs yacTtota 1 K.

[InA ycTaHOBKM Hecyllell 4acToTbl CHavyana BbibepuTe popmy Hecyllero
CUrHana, a 3aTem C NOMOLLbI0 MHOFO(YHKLMOHANBHOM PYUKM NN KYPCOPHBIX
KHOMOK, NMBO HaaTuem COOTBETCTBYMLEN GYHKUMOHANbHOW KHOMKK F1
BblbepeTe U HaxXmuTe MKOHKY Freq, nocne yero BBefuTe Heobxopumoe
3HayYeHMe YacTOTbl 1 BbIGepUTe HYXKHYIO eIMHULY U3MEePEeHNA ANA 3aBepLLeHA
BBOAA.
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Sine

CH1,, ez oo * Freq

1.000,000.000 kHz
5.000 Vpp Amp J Amp

Pwc. 38 YcTtaHoBKa YacToThl Hecyulero cmrHana

HacTpoiiku mopynupyilouiero curHana. [Jna nepexofa K HacTpolike
napameTpoB MOAYVPYIOLLEro curHana obpatutecs B meHio MOD.

B pexume ¢dasoBoi mofynauMn ANA HACTPONKM AOCTYMHbI ChefyioLye
napametpbi:

+  BbIOOP NCTOYHMKA MOAYNMPYIOLLEro crrHana Source;
« dopma moaynupytouiero curtana Wave;

«  peBuauua ¢asbl P Dev;

« yYacToTa mogynupyoLero curHana Freq.

BbiGop mcTouyHuMKa mopynupyloujero curHana. leHepatop RGK FG-
1602 [aéT BO3MOXHOCTb Bbl6paTb BHYTPEHHWI WAW BHELIHWA WCTOYHUK
mMogynupyowero curHana. Mpu BknoyeHnn B pexxkume OM no ymonuyaHuio
YCTAHOBNIEH BHYTPEHHWI WCTOYHUK MOAYNUpylolwero curHana. Ytobbl
VN3MEHUTb NCTOYHUK Ha BHELHWI, HaXKM1Te MKOHKY Source B noagmeHto MOD.
Ona 3Toro BoCMONb3yiTeC MHOTrOGYHKLMOHAMbHBIM MepeknoYaTenem,
KYPCOPHbIMW KHOMKaMn unu Knasuwein F2 Ha naHenu ¢yHKUMOHanbHbIX
KHOMOK.

Puic. 39 BbiGop MCTOUHMKa MOAYMPYIOLLETO CUrHana
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BHYTpeHHMI NCTOUHMK

Mpn Bbl6Ope BHYTPEHHEro WCTOYHWKA MOAYIUPYIOWNIA  CUrHan
MOXeT  OblTb  ClefyloWwmm:  CrHycomparnbHbiM (MO yMONYaHuio),
NPAMOYTOfibHbIM,  BO3pacTallyM  NUA006pPasHbIM,  yObiBalOWMUM
nMnoo6pasHbiM, MPOW3BOJIbHBIM, LIYMOBBIM. YTOGbI M3MEHWUTb dopmy
MOAY/VPYIOLEro CUrHana, Haxmute nKoHky Wave B nogmenio MOD.
[ina 3Toro BoCMonb3ynTecb MHOrOQYHKLMOHANbHBIM MNepeknovaTtenem,
KyPCOPHbIMU KHOMKamu 1nu Knasuwei F3 Ha naHeny ¢yHKUMOHaNbHbIX
KHONMOK.

[anee ¢ nomoLybio U1ppPoBON KNaBuaTypbl 1M MHOrOGYHKLMOHaNbHOTO
nepekntoyatens BblbepeTe Tpebyemyto popmy curHana.

MapameTpbl MOAYNPYIOLMX CUTHANOB MO YMONYAHUIO:

MpAMOYronbHbIN curHan ¢ KosgerumeHToM 3anonHeHua 50%;
Bo3spacTaiowuit NnnoobpasHblil ChrHan ¢ Ko3GpGULMEHTOM CUMMETPUN
99,9 %;

Y6biBaowWwmii NUNoo6pasHbIl curHan ¢ KodhpGUUMEHTOM CUMMETPUN
0,1%;

CurHan npowv3BosibHON (GOpPMbl: KOraa B KayecTBe MOAYNMPYIOLLEro
curHana BbibpaH cUrHan nNpPousBosibHON GOpPMbI, Fy6VHa NamAaTn Ana
€ro BOCNpou3BeAeHNA orpaHNuMBaeTca 32 MITH. TOYeK.

BHeLWHNn nctouyHmnk

Mpu Bbl6Ope BHEWHEro WCTOYHMKA MOAynAuMn ¢Gopma M vacToTa
MOAY/VPYIOLEro CUrHana CKpbiTbl K3 CMWCKa MapameTpoB, U Hecylias
MOLYNVPYETCA BHELWHUM curHanom. lesnauua ¢asbl B pexume $asoBoii
mogynaummn (PM) ynpasnaetca ypoBHeM curHana =5 B, nopgaHHoro Ha
pasbem AnA BHeLWHero curHana aHanorosol moaynauuv (Modulation In)
Ha 3afHel naHenu npubopa.

Hanpumep, ecnn BenuunHa fesraumm ¢pasbl B CNMCKe NapameTpoB paBHa
180°, TO Npu Nofaye BHELWHEro MOAynupYytoLero curHana +5B, aesnauna
ba3bl BbIXOAHOTO $pazo-MOAYNMPOBAHHOTO CrHana byaeT paBHATbCA 180°.
[INA MeHbLNX 3HaYEHWI BHELLUHEro MOAYMPYIOLLEro curHana aesvauma
basbl TakKe BygeT NpPonopLUVoHaNbHO MeHbLLUE.

YcTaHoBKa y4acTtoTbl Mopynupylowero curdana. Ecim  BbiGpaH

.

.

.

BHYTPEHHUI UCTOYHVK MOAYNUPYIOLWEro CUrHana, nofb3osatesnio AOCTyneH
BbIGOP 4acTOTbl MoAynupylowero curHana. [lo  ymonuaHuio 4actoTa
mogynupyiowero curHana coctasnaet 100 lu. [nA u3mMeHeHMAa 4vacToTbl
MOAYNMPYIOLLEro CUrHana HaxkmuTe UKoHKy Freq B nogmeHnio MOD. ina storo
BOCMONb3yATECH MHOTOQYHKLMOHAMIbHBIM NepeKnioyaTenem, KypcopHbIMM
KHOMKamMu nnv Knaeuwweii F5 Ha naHenn GyHKLUMOHaNbHbIX KHOMOK.

[nana3soH YCTaHOBKWM 4acCTOTbl mMoAaynumpyroulero curHana coctaBnaet

oT 2 My fo 200 kMu. Ecnu BbibpaH BHEWHWI WCTOYHUK MOAYNIMPYIOLLEro
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curHana, To $opma U yacToTa MOAYNUPYIOLEro CUrHana HefoCTyMHbl AnA
pepakTrpoBaHua. Hecylan 6yneT npoMoaynvMpoBaHa CUrHanom, NofaBaemMbiM
C BHeLHero WCTOYHMKA. [lManasoH 4acTOT BHELUHEro MOAyNMpYyoLero
CUrHana nexuT B AnanasoHe ot 2 mly go 20 klu.

YctaHoBKa peBuauumn ¢asbl. [leBnauma ¢asbl npefcraBnseT cobon
Hanbonbluee  OTKNIOHeHMe  ¢a3bl  $Ha3o-MOAYNMPOBAHHOIO  CUrHana
oTHocUTenbHO dasbl Hecywen. [leBnaums ¢asbl B pexnme PM MoxeT 6biTb
yCTaHOBJIeHa B Anana3oHe oT o1 0° go 360°. [lo ymonuaHuMio 3HauyeHne paBHO
180°. ina perynnpoBkm feBuraumn ¢pasbl Haxmute Phase Dev B nogmerto MOD.
JInf 3Toro BOCMonb3yntech KYPCOPHbIMU KHOMKaMW, MHOTOGYHKLVIOHaNbHBIM
nepeknioyaTenem Unn HaxkmuTe Knasuily F4 Ha pyHKLMOHaNbHOM naHenu.

PasBepHyTbIli npuMep reHepauunmn ¢pa3o-MoayNMPOBAHHOrO CUrHana.
Mpumep reHepauyun ¢aso-MOAYNIUPOBAHHOMO CHrHana C MOAYIVPYIOLLMM
CUHYCOMAANbHBIM CUTHaNOM BHYTPEHHEro MCTOYHMKa 4actoton 200 Ty u
CMHYCOMAanbHON HecyLel ¢ pasmaxom no amnautyge 100 mB n vactoton 900
Iy npu gesrayum 200°, onucbiBaeTca CeayoWwnuMmn AefcTBUAMM:

1. BknioumnTte GpyHKLMIO pa30BOMN MOZYNALMN.

[Ona 3Toro Haxmute KHomKy MOD Ha nepepHein maHenu npubopa.

3atem Haxmute Type u Bblbepete PM. Bbi6op ¢as3oBoi mogynaumun

OCYLLEeCTBAAETCA C MOMOLbIO MHOrOQYHKLMOHANbHOMO nepeksoyaTtens

nnm undpoBoN KnasmaTtypbl HaxkaTemM Lnudpbl 2.

Puc. 40 Bbibop ¢pazoBoi MogynaLmm U3 Cncka AOCTYMHbIX TUMOB MOAYNALMN

2. HacTtpolika napameTpoB MOAYNIMPYIOLLEro CUrHana
Mocne Bblbopa ®OM BOCMOMb3yNTECH  KYPCOPHbIMM  KHOMKamu,
MHOTOGYHKLMOHaNbHbIM nepeksioyatenem nnn KnaBuLamu
¢dyHKumoHanbHol naHenu (F1, F2 n fgp.) AnA HaBuraumm no Crmcky
napametpos OM.
B noameHio mapameTpoB MOXHO 3afjaTb MapameTpbl MOAYNUPYLWEro
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curHana:

« VCTOYHMK MOAY/IMPYIOLLErO CirHana Source — 4nis Bbibopa BHYTPEHHErO
MCTOYHVKa BblbepeTe onumio Internal;

- popma mopgynupylowero curHana ModWave - pgna  Bbibopa
CUHycoMAanbHOro curHasna Boibepete onuuio Sine;

+ yacToTa mopynupytowero curdana ModFreq — ycTaHOBUTe YMCneHHoe
3HaueHne 200 c MomoLblo LMPPOBOI KNaBMaTypbl, a Takke BblbepeTe
COOTBETCTBYIOLLYIO EAVHNLY U3MepeHus Hz;

+ pesunauua pasbl PhaseDev.

- CH2 .. was

orr

Punc. 41 YcTaHOBKa 4aCTOTbl MOAYNNPYIOLLErO CMrHana B pexvme PM

YcTaHOBKa NapameTpoB HeCyLero curHana

Bocronb3yiitecb naHenbto 6bicTporo Bbibopa ¢opmbl curHana. Ana
TOro, YToObl B KauecTBe Hecyllell YCTaHOBUTb CUHYCOMAaNbHbIA CUrHan,
HaKMuTe Ha naHenu KHonky Sine. CvHycoufanbHbIi CUTHaNn ABRAeTCA
dopmoli crrHana HecyLei No yMon4aHumio.

[inA BblbOpa NapameTPOB HecyLuel B MOAMEHIO HecyLUei BOCNOMb3ynTech
KYPCOPHBIMU KHOMKaMM, MHOFOGYHKLMOHANbHbIM NepeKtovaTenem uim
Knasuwamu GyHKUMOHanbHou naHenu (F1, F2 n gp.)

[nAa  cMHycompanbHOro Hecyllero curHana AoCTYMHbl cnepylowme
HaCTPOWKM:

yacToTa Hecylei Freq — yctaHoBUTe 3HaueHne 900 1 BbibepeTe eanHULY
n3mepeHua Hz;

pasmax no amnnutype Amp - yctaHoBuTe 3HauyeHue 100 u BblbepeTe
efuHULY n3mepeHua mvVpp;

noctoaHHoe cmelleHne no amnautyge Offset — BbiGepete 0, uTOGBI
YCTaHOBUTb CUrHan 6e3 cMeLleHua No amnInTyae;

noctoAaHHoe cmelleHe no ¢ase Phase - BbibepeTe 0, 4TOOLI yCTAaHOBUTHL
curHan 6e3 cmeleHmna no dase.
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Punc. 42 YcTaHOBKa YacTOTbl HeCyLLero cMrHana B pexkume PM

Pwvc. 43 YcTaHOBKa amMnnnTyAbl HecyLero curHana B pexvime PM

4. YcTaHOBKa AeBMaLmn YacToTbI.
Mo OKOHYaHUM HaCTPOWKM MapameTpOB HEeCYLero CurHaia HaxmuTe
KHoMKy MOD Ha nepepHelt naHenu, Ytobbl BEPHYTbCA Ha OAUH YPOBEHb
MeHIO BbllLie, U NeperanTe K yCTaHOBKe AeBuauun dasbl.
Mo ymonuaHuto pesumauua ¢asbl coctaBnseT 180°. B nogmenio OM
HaxmuTe PhaseDev fna HacTpoKm fieBrnaumu. ina 3Toro BOCNonb3yintech
KYPCOPHbIMU KHOMKaMM, MHOrOYHKLMOHaNbHbIM NepeKtoyatenem nunm
HaxxmuTe KnaBuwy F4 Ha GyHKLMOHaNbHOM naHenu.
C nomoLybio LnMdpPoBOI KnaBUaTypbl ycTaHOBUTE 3HaueHne 200 1 HaxmMuTe
NKOHKY °.
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HighZ BASE

orr

Puc. 44 YctaHoBKa aeBvaumm dasbl

BknioueHne nopaun chopmmpoBaHHoro OM-curHana Ha  Bbixop
reHepartopa.

HaxmuTe KHonky CH1 Ha nepepHeit naHenu Anis GbICTPOro BKOYEHWA
nopaun cpopmmposaHHoro OM-curHana Ha Bbixog 1. MNpu BKNOUEHHOM
BbIxofe KaHana metka CH1 ropwt, n nHgukatop «OFF» cnpasa (B obnactu
HacTpoliku kaHana CH1) ctaHoBWTCA BMecTo 6e510ro cepbiM, 6enbiM LiBETOM
BMeCTO Hero Tenepb BbigenaeTca 3Hauok «ON», uTo cBUAETENbCTBYET O
BK/IIOYeHWM KaHana 1.

Ha skpaHe ocumnnorpada, NogKIUYeHHOro K Bbixofy reHepatopa CH1,
MOXHO OyaeT Habnogatb CHOPMMPOBAHHDBIA  $aso-MOAYNMPOBAHHDII
curHan.

Puic. 45 Ocuymnnorpamma chopmMUpoBaHHOro Gpazo-MoayMpOBaHHOTO
curHana
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8.1.4 AmnantyaHaa manunynaumsa (ASK).

Mpn  amnautygHon  manunynAummn  (ASK)  amnnuTypa  Hecyujero
CUrHana MeHAeTCA CKauykoobpasHO B 3aBMCMMOCTU OT 3HaYeHUA CUMBONa
NHPOPMALIMOHHON NocNefoBaTeNbHOCTY («O» 1K «1»). BbICOKOMY 1 HU3KOMY
NOTUYECKMM  YPOBHAM WMHOOPMALMOHHOrO CWrHana COOTBETCTBYIOT [Be
Pa3NNYHbIX amMMAMTYAbl BbIXOJHOTO MOAYIMpoOBaHHOro curHana. ®asa wu
YacToTa Hecylleil Mpu 3TOM OCTalOTCA HEW3MEHHbIMU, N3MEHAETCA TONbKO
aMnAnTyAa HecyLero curHana.

Ina Bbi6opa amnautyaHoin maHunynauuu (ASK) Haxmute Menu — MOD
— Type — ASK. Mpu BktoueHHoM pexrme ASK npubop 6yaet reHepmpoBaTb
MOAYNNPOBaHHbI CUrHan B COOTBETCTBMM C TeKyWMUMK MapameTpamu
MOJYNVPYIOLLEro 1 HeCYLero CUrHasos.

CHA®™  wignz Moo

T ASK Freq
Source Internal Amp
Freq 200.000,000 Hz

Puc. 46 Bbi6bop aMnanTyAHON MaHUNYAALMMN 13 CINCKa AOCTYMHbIX TUMOB
mMoaynaLmn

HacTpoikn Hecyuwiero curHana. Qopma Hecyllero curHana B pexvme
aMMAUTYAHON MaHUMYNALUM MOXKET ObITb CUHYCOUAANbHON, MPAMOYTONbHOM,
nunoo6bpasHo UM NPOK3BOSIbHON (33 UCKITIOUYEHNEM MOCTOAHHOTO YPOBHSA
HanpsxeHua). 1o yMONUaHWIO B KauecTBe HecyLlero CuMrHana yctaHoBneHa
cnHycomnpa. Korga BbibpaH pexxum ASK, HaXXmuTe COOTBETCTBYIOLLYIO KHOMKY
Ha naHenu 6bicTporo Boibopa GpOpMbI CUrHana Ans yCcTaHOBKM Tpebyemoii
dopMmbl cMrHana HecyLen.

AnAa pasnnuHbix $OPM CUrHana npefycMOTPeH COOTBETCTBYIOLNIA
CMUCOK MapameTpoB. Hanpumep, ans CYHYCOUAanbHOM HeCyLwwen AOCTYMHbI
cnepyioLme HaCTPOVKY NapameTpoB:

« vacrtoTa Freq;

+  pa3max no amnautyae Amp;

+  NOCTOAHHOE cMelyeHre no amnnutype Offset;
«  MOCTOsIHHOe cMelleHue no ¢dase Phase.
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YcTaHOBKa 4acToTbl Hecywero curHana. [lnanasoHbl 4acToT Hecyllen
MOTyT ObITb PasfMYHbLIMU W 3aBUCAT OT BbIOPAHHON (GOPMbI HecyLlei.
Mo ymonuaHuio Ana Bcex OYHKUMIA, onucbiBalowmx Gopmy Hecyllen,
ycTaHaBnvBaeTca yactoTa 1 kI,

[InA ycTaHOBKM Hecyllell 4acToTbl CHavyana BbibepuTe popmy Hecyllero
CUrHana, a 3aTem C MOMOLLbIO MHOFO(YHKLIMOHANbHOM PYUKM NI KYPCOPHbIX
KHOMOK, NGO Ha)aTvem COOTBeTCTBYOLW e (GyHKUMOHanbHOM KHomku F1
BblbepeTe M HaXmuTe UKOHKY Freq, mocne uero BBeauTe Heobxopmmoe
3HaueHMe YacToTbl i BblbepurTe HY»KHYI0 €ANHULLY N3MePeHNA ANA 3aBepLUeHNA
BBOJA.

Sine

CH1,, ez moo o

Amp

Offset

Puvc. 47 YcTaHOBKa 4aCTOTbl HeCyLero curHana

Hactpoiikn mopgynupyrouero curHana. [na nepexoja K HacTponke
napameTpoB MOAYVPYIOLLEro curHana obpatutecb B meHio MOD.

B pexume amMnauTygHOM MaHUNYNAUWM ANA HAaCTPOWKM  AOCTYMHbI
cnepyloLme napameTpbl:

+  BbIOOP MCTOYHMKA MOAYMPYIOLLEro CUrHana Source;

«  YacToTa ClefloBaHUA MNPAMOYFONbHbIX WMMYNbCOB, VMUTUPYIOLLNX
undposoit  MopynupylowmMini  curHan  (nocnepoBaTenbHOCTb U3 ABYX
cumBonoB — «1» 1 «0») Freq.

Bbi6op McTOuHMKa mopynupylouiero curHana. leHepatop RGK FG-
1602 paéT BO3MOXHOCTb BblOpaTb BHYTPEHHUA WM BHEWHWUA WCTOYHUK
mMogynupytowero curHana. MNpu BknoueHun B pexume ASK no ymonuyaHuio
YCTAaHOBNIEH BHYTPEHHWIA WCTOYHUK MOAyNupylowero curHana. Ytobbl
VN3MEHUTb NCTOYHMK Ha BHELUHWIN, HaXMUTe NKOHKY Source B nogmeHto MOD.
[ina  3Toro BOCMOMb3YNTECh MHOTOQYHKLVMOHANbHBIM NepeKioyaTenem,
KYPCOPHbIMW KHOMKaMn unu Knasuwein F2 Ha naHenu ¢yHKUMOHanbHbIX
KHOMOK.
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CH1 ™ wignz moo CH2,, wez ssse

Type Freq 1,000,000
Source Amp 5.000 Vpp
Freq 0 0 Hz omv

0.000 °

Puic. 48 BbIGOP MCTOUYHVKA MOAYIPYIOLEro CUrHaa

1. BHYTpPEHHWIA NCTOYHWK.

Mpn BblbOpe BHYTPEHHEro WCTOYHMKA B KayecTBe MOAY/VPYIOLEro

CUrHafia WCMonb3yeTcA MPAMOYFOfIbHbIA CUrHan ¢ KoddpuLmneHToM

3anonHeHna 50% (OaHHbI nNapameTp He perynupyetcd). Bbl moxeTe

M3MEHUTb YacTOTy ClefjoBaHMA MPAMOYrofibHbIX uMnynbcoB  (Freq),

4TOObI C YABOEHHO YaCcTOTON U3MEHANACb aMMINTYAa MOAYINPOBAHHOIO

CuUrHana, reHeprpyemoro nproopom.

2. BHeWHU NCTOYHMK.

Mpwn BbIGOPE BHELIHEro NCTOYHMKA MOAYNALMM Hecylwaa Moaynupyerca

BHEWHNM  LMOPOBbIM  CUrHanom.  AMNAUTYyAa  reHepupyemoro

aMMNANTYAHO-MaHWMYNMPOBAHHOIO CUrHana YrnpaBnAeTcs Normyeckummn

YPOBHAMU CUrHana, NoAaBaeMoro Ha pasbem /A BHELHero curHana

undposoin mogynaumn FSK Trig Ha 3apHen naHenu npubopa. Yactota

CNefoBaHNA MPAMOYrofibHbIX uMnynbcoB (Freq) npu 3ToM CKpbiTa B

CMMCKe NapaMeTpOB U He NOANEXUT PerynmpoBKe.

HacTpoiika 4YacToTbl cCnefoBaHMA MNPAMOYFOfibHbIX VMMY/bCOB
(Freq). HacTpoiika u4acToTbl CNlefoBaHWA MPAMOYrOJIbHbIX MMMY/bCOB
[OCTYMNHa Npu Bblbope BHYTPEHHEro NCTOYHMKa Mogynauum. Mo ymonyaHuio
OHa paBHa 100 'y 1 MOXeT ObiTb U3MeHeHa B AvanasoHe oT 2 My Ao 1 MIy.
[InA N3MeHeHUA YacToTbl ClIefOBAHUA MPAMOYrOIbHbIX UMMYNIbCOB HaXMUTe
Freq B nogmenio MOD. [1na 3Toro Bocnonb3ynTecb KypCOPHbIMU KHOMKamMu,
MHOTOQYHKLIMOHaNIbHBIM NepeKsioyaTenem unn Haxmute knasuwy F3 Ha
dyHKUMOHanbHOW naHenu.

Pa3BepHyTblfinpuMepreHepaLuunamnauTyaHo-MaHUNyIMPOBaHHOIoO
curHana. lNprmep reHepauuy amnaWTYAHO-MaHWMNYIMPOBAHHOIO CUrHana
C  MOAyNUPYIOWMM UMPPOBLIM CUrHANOM, FeHepUpyemMbiM BHYTPEHHUM
WCTOYHMKOM, C YacCTOTOM CNeAoBaHMA MPAMOYrofbHbIX umMynbcos 300 Iy
(ckopocTb amnNAUTyAHOM MaHUNynAauumn 600 bop) 1 cHycomaanbHo HecyLei
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C pa3maxom no amnanTyge 2 B v vactoton 15 KIy onucbiBaeTca cieayowmumm
[eNncTBNAMN:

1.

Bkntounte pyHKUMIO amnanTyaHoM MaHunynaumm (ASK).

[ina 3Toro HaxmuTe KHonky MOD Ha nepepHeli naHenu npubopa. 3atem
HaxmuTe Type u Bbibepete ASK. Bblbop amnauTygHOW MaHWNynauuu
OCYLLeCTBIAETCA C MOMOLLbI0O MHOrOQYHKLMOHANbHOrO nepekstoyaTtens
1M UMGPOBOI KNnaBmaTypbl HaxkaTem Lndpbl 3.

YcTaHOBKa NapameTpoB HeCyLero curHana

Bocronb3yiitecb naHenbto 6bicTporo Bbibopa ¢opmbl curHana. Ana
TOro, YTobbl B KauecTBe Hecyllell YCTaHOBUTb CUHYCOMAanbHbI cUrHan,
HaXMuTe Ha naHenu KHonky Sine. CvHycoufanbHbIi CUTHaN ABNAETCA
dopmolii crrHana HecyLei Nno yMon4aHuio.

[ina BbIbOpa NapameTPOB HecyLuel B MOAMEHIO HecyLUei BOCMNOMb3yiTech
KYPCOPHBIMU KHOMKaMM, MHOFOGYHKLMOHANbHbIM NepeKtoyaTenem uim
Knasuwamu ¢yHKUMoHanbHou naHenw (F1, F2 n gp.)

[nAa  cMHycompanbHOro Hecyllero curHana AoCTYMHbl cnepylome
HaCTPOWKM:

yacToTa Hecyuleln Freq — yctaHoBWTe 3HaueHMe 15 v BbibepeTe eanHULY
n3mepenunz kHz;

pasmax no amnnutyae Amp - yCTaHOBUTE 3HaueHue 2 U BblbepeTte
efnHnLy nmepexmns Vpp;

noctosaHHoe cmelleHne no amnautyge Offset — BbiGepete 0, uTOGLI
YCTaHOBUTb CUrHanN 6e3 cMeLeHnaA No amnanTyae;

noctoAaHHoe cmelleHve no ¢ase Phase — BbibepeTe 0, 4TOObI yCTaHOBUTHL
curHan 6e3 cmelleHuaA no dase.

| CH1™  wignz moo e

Freq

Amp

mvrms

Punc. 49 YcTaHOBKa amnnnTyapbl HecyLiero curHana B pexuime ASK

3. HacTpolika napameTpoB MOAYNMPYIOLLEro CUrHana

Mo okoHuyaHWKn HaCTpOVIKV] napameTpoB Hecyuwlero cCurHasa Haxmute
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KHonKy MOD Ha nepefHeii naHenu, 4tobbl MepenTn K HacTpoiike
napameTpoB MOAY/MPYIOLWEro curHana. B nogmeHio napameTpoB MOXXHO
3a4aTb NapameTpbl:

MNCTOYHVK MOAYNMPYIOLLEro curHana Source — ans Bbibopa BHyTPEHHero
MCTOYHMKa BbibepeTe onumio Internal;

YyacToTa C/lefAoBaHNA MNPAMOYTOfbHbIX VMMYNbCOB, UMUTUPYIOLLMX
undpoBOIA MOAyNMpYyOWMIA curHan (NocneaoBaTeNibHOCTb M3 ABYX
CMMBONOB — «1» 1 «0») Freq.

Mo ymonuaHWio YacToTa CnefjoBaHUA MPAMOYIOJIbHbIX VMMYSIbCOB
cocTanAeT 100 My. C nomoupbio UMPPOBON KnaBmMaTypbl yCTaHOBUTE
3HaueHne 300 n BbibepeTe COOTBETCTBYIOLYIO eAVHNLY n3mepeHua M
Ha)kaTnem NKOHKM Hz.

CH2 | wonz sase

Freq 1

000 Hz Offset
er the Freq:

Punc. 50 YcTaHOBKa YacToOTbl CleJOBaHNA NPAMOYTONbHbIX UMNYNbCOB B
pexunme ASK

BknioueHne nogaum chopmupoBaHHoro AMH-CMrHana Ha BbIXofd
reHepartopa.

HaxmuTe kHonky CH1 Ha nepepHell naHenu Aansa GbICTPOro BKIOYEHUA
nopaun coopmrpoBaHHoro AMH-curHana Ha Bbixog 1. Mpu BKNOYEHHOM
BbIxoge KaHana metka CH1 ropur, n nignkatop «OFF» cnpaBa (B obnactn
HacTpolikn KaHana CH1) ctaHoBMTCA BMecTo 6enoro cepbim, 6enbiM LiBETOM
BMECTO Hero Tenepb Bbigensetca 3Hayok «ON», yTo cBMAeTenbCcTByeT
0 BK/oueHUn KaHana 1. Ha akpaHe ocumnnorpada, NOAKIOYEHHOTO K
Bbixofly reHepatopa CH1, MoxHO 6yaeT Habniopatb CHOPMUPOBaAHHDI
aMNINTYAHO-MaHWMYIMPOBaHHbIN CUFHAI.
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Puc. 51 Ocuymnnorpamma cGopMUPOBaHHOTO aMMIUTYAHO-
MaHUNYNMPOBAHHOTO CUrHana

8.1.5 YacroTtHaa manunynauma (FSK)

Mpw yactoTHOM MaHunynauun (FSK) yactoTa HecyLero curHana MeHaeTcs
CKauykoobpa3HO B 3aBUCMMOCTM OT 3HAuyeHUA CMMBONA MHPOPMALMOHHON
nocnepoBaTtenbHOCTY («0» Mnr «1»),aMNANTYAA YaCTOTHO MaHUMYIMPOBAHHOTO
CUrHana npu 3Tom ocTaeTc Her3MeHHOW. BbICOKOMY 11 HU3KOMY JIOrMUYecKum
YPOBHAM MHOPMALIMOHHOIO CWrHana CoOTBETCTBYIOT ABE Pas/vyHbIX
YacToTbl BbIXOJHOrO MOAYIMPOBAHHOIO CWrHana, HasblBaemble Hecyluen
YaCcTOTON U CKauKoobpasHO n3meHsemol yactoton (Hop Freq).

Ona Bbibopa uyactoTHoM Mauunynauum (FSK) Haxmute MOD — Type
— FSK. Mpu BknioyeHHom pexume FSK npubop 6ygeT reHepupoBaTb
MOAYNMPOBAHHbIA CUTHAN B COOTBETCTBMM C TeKylWMMK MapameTpamu
MOAYMPYIOLLErO 1 HECYLLEro CUTHasoB.

CH1,, isnz moo

FSK
Internal
10.

Hop Freq

Puc. 52 Bbl60p YaCcTOTHOW MaHWMNYNALUM 13 CNIMCKA JOCTYMHbIX TUMOB
MoaynAumn
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Hactpoikn Hecyuwero curHana. Qopma Hecyllero curHana B pexvme
YaCTOTHOW MaHUMNYNALUMA MOXeT ObiTb CUHYCOVMAANbHOWN, MPAMOYrOSIbHON,
nnnoobpasHoN N NPOr3BONbHON (3a UCK/IIOYEHNEM MOCTOAHHOTO YPOBHA
HanpsxeHua). Mo ymonuaHuio B KauyecTBe Hecyllero CurHana ycTaHoBieHa
cuHycounpa. Korga BbibpaH pexxum FSK, HaxMuTe COOTBETCTBYIOLLYIO KHOMKY
Ha naHenu 6bicTporo Bbibopa GopMbl CUrHana AnA ycTaHOBKM Tpebyemoin
dopMbl cMrHana HecyLen.

OnAa pasnnuHbiXx $OpM CurHana npefycMOTPEH COOTBETCTBYIOLMI
CNNCoK napameTpoB. Hanpumep, AnA CUHYCOMAANbHOWN Hecyllen JOCTYMHbI
cnepyoLme HaCTPOWKM NapameTpoB:

« yactora Freq;

« pa3smax no amnantyge Amp;

+  nocTosAHHOe cMelyeHre no amnnutype Offset;
«  MOCTOsiHHOe cMelleHue no ¢dase Phase.

YcTaHOBKa 4acToTbl Hecyuwlero curHana. [lnanasoHbl 4acToT Hecyllen
MOTYT ObITb PasfMUHBIMA N 3aBUCAT OT BblOpaHHOW (OpPMbl HecyLen.
Mo ymonuaHuio Ans Bcex OYHKUMIA, onucbiBalowmx ¢Gopmy Hecylien,
ycTaHaBnvBaeTca yactoTa 1 K.

[InA yCTaHOBKM HecyLyei 4acToTbl CHavana BbibepuTe Gopmy Hecyllero
CUrHana, a 3aTem C MOMOLLbIO MHOFO(YHKLMOHANbHOM PYUKM ST KYPCOPHbIX
KHOMOK, 160 HaxaTvem cOooTBeTCTBYOLe (yHKLUMOHaNbHOW KHomKku F1
BblbepeTe U HaxmuTe MKOHKY Freq, nmocne yero BBepuTe Heobxopumoe
3HaueHMe YacToTbl v BbibepurTe HY>KHYI0 €AUHULLY N3MEePeHWA ANA 3aBepLUeHs
BBOfA.

CH1 ,, wonz moo

Punc. 53 YcTaHOBKa 4acTOTbl HecyLero curHana

Hactpoinkn mopynupylouiero curHana. [lna nepexopga K HacTporike
napameTpoB MOAYMpPYoLLEro curHana obpatutecb B MeHio MOD.
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B pexxmme yacTOTHOM MaHUNYNALUN ANA HACTPONKM JOCTYNHbI CieayloLmne
napametpbi:

+  BbIOOP NCTOUYHUKa MOAYNMPYIOLLEro CrHana Source;

+ YacToTa CnefloBaHUA MNPAMOYIONbHbIX WMMYNbCOB, VMUTUPYIOLNX
undpoBoi  MomynupyloWwMin  curHan  (MocnefoBaTenbHOCTb U3 ABYX
cmBonoB — «1» 1 «0») Rate;

+  CKauykoobpa3Ho Mm3meHsemas 4actota Hop Freq - 3HaueHue yacToTbl
YaCTOTHO-MaHVNYIMPOBAHHHOIO CWrHana, COOTBETCTBYIOLIEE BbICOKOMY
JIOrn4eckomy ypoBHIO MHGOPMaLIMIOHHOIO CUrHana.

Bbi6op ucTouHMKa mopynupyiouiero curHana. leHepatop RGK FG-
1602 [aéT BO3MOXHOCTb BblOpaTb BHYTPEHHWUI WAW BHELHWA WUCTOYHUK
mMogynupytouero curHana. lMpu BknoyeHnn B pexnme FSK no ymonuaHuio
YCTAHOBMIEH BHYTPEHHWIA WCTOMHUK MOAYNUpPYyloWwero curHana. Ytobsbl
VN3MEHUTb NCTOYHMK Ha BHELUHWI, HAXMUTE NKOHKY Source B nogmeHio MOD.
[inAa 3TOro BOCMONb3yiTeCb MHOrOQYHKLMOHAbHBIM MepeKovyaTenem,
KYPCOPHbIMW KHOMKaMn unu Knasuwein F2 Ha maHenu ¢yHKUMOHanbHbIX
KHOTOK.

CH1 ), wahz moo

FSK
Internal
10.
Hop Freq

Puc. 54 BbiIbop NCTOYHMKA MOAYNMPYIOLLEro curHana

1. BHYTPEHHWI NCTOYHNK.
Mpn BblbOpe BHYTPEHHEro WCTOYHMKA B KauyecTBE MOAYNMPYIOLLEro
CUrHana WCrNonb3yeTca MNPAMOYIOfbHbIN curHan ¢ KodpduumeHTom
3anonHeHna 50% (paHHbLIN NapameTp He perynupyeTcs). Bol moxeTe
N3MEHUTb YacTOTy CIEA0BAHNA NPAMOYrObHbIX MMMNYbcoB (Rate), uTo6bl
C YABOEHHO YacTOTON M3MeHANaCb YacToTa MOAYIMPOBAHHOIO CUrHana,
reHepmpyemoro npnuéopom.

2. BHeWwHW NCTOYHNK.
Mpwn BbIGOpe BHELIHEro UCTOYHMKA MOAYNALMU Hecylaa MoaynpyeTca
BHELWHUM LMPPOBLIM CUTHaNOM. YactoTa reHeprpyemoro 4acToTHO-
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MaHWMYNMPOBAHHOTO CWUrHana ynpaenAeTCA NOrMYECKUMU YPOBHAMM
CUrHasna, MofjaBaeMoro Ha pasbeM [/1A BHELHEero curHana ymdposon
mopynauun FSK Trig Ha 3agHel naHenn npubopa. Mpu nogaye HU3KOro
NOTMYECKOro YPOBHA MHPOPMALIMOHHOIO CUrHana 4YactoTa BbIXO[HOrO
MOAYNMPOBaHHOIO curHana byaet paBHa Hecylein yactote (CarrFreq), a
npw nofaye BbICOKOrO IOFMYECKOro ypoBHA MHGOPMALIMOHHOIO CrHana
4acToTa BbIXOAHOIO MOAYNMPOBAHHOIO cUrHana GyAeT paBHa 3HaueHuo
CKauKoobpa3Ho rn3meHsAemol yacToTtbl (Hop Freq).

YacToTa cnefoBaHMA NPAMOYTOfbHbIX MMMYNbCcoB (Rate) npy 3TomM cKpbiTa

B CMWCKE NapaMeTPOB W He NOANEXUT perynmpoBKe.

Hactpoiika ckaukoo6pasHo usmeHsiemoit yactotbl (Hop Freq). Mo
YMOJIYaHUIO 3HAYEeHNE CKauykoobpasHO U3MEHAEMOI YacToTbl COCTaBnAET 1
M. nA n3MeHeHUs CKauykoobpasHO M3MeHAEeMOW YacToTbl HaxmuTte Hop
Freq B nogmeHio MOD. [1na 3Toro Bocnonb3ynTecb KypCOPHbIMU KHOMKaMU,
MHOTOQYHKLMOHANIbHBIM NepeKsioyaTeneM UM HaxmuTte knasuwy F4 Ha
bYHKLVOHaNbHOW NaHenu.

HacTpoiika 4acToTbl CnefoBaHMA MNPAMOYrofibHbIX WMMY/bCOB
(Rate). HacTtpoiika 4acToTbl CNefoOBaHWA MNPAMOYIObHBIX VMMYSIbCOB
[OCTYNHa Npy BbI6ope BHYTPEHHEro UCTOYHKKa Mogynauuu. Mo ymonyaHuio
OHa paBHa 100 Iy u MOXeT 6bITb U3MeHeHa B Anana3oHe oT 2 My go 1 My,
[InA N3MeHeHUA YacToTbl ClIefOBaHNA MPAMOYTrOIbHbIX UMIYJIbCOB HaXMuUTe
Rate B nogmeHio MOD. [ina 3Toro Bocnonb3ynTecb KypCOPHbIMU KHOMKaMU,
MHOTOQYHKLIMOHANIbHBIM NepeKsioyaTeneM uUan Haxmute knasuwy F3 Ha
byHKUMOHanbHO NaHenu.

Pa3BepHyTbIi MpuMep reHepauun 4acTOTHO-MaHWUMYNVMPOBaHHOIO
curdana. [Mpumep reHepauuMn YacTOTHO-MaHMUMYNMPOBAHHOIO CUrHana
C  MOAYNUPYIOWMM UMPPOBLIM CUrHANOM, reHepupyembiM BHYTPEHHUM
MNCTOYHMKOM, C YacTOTOW CrefloBaHUA NPAMOYronbHbIX MMnynbcos 200 My
(cKopocTb yacToTHOM MaHunynauum 400 bop), cMHyconaanbHON Hecyllein ¢
pa3maxom no amnautyge 1 B n yactoToi 2 kI, Npuw 3HaYeHNN CKauKoobpasHO
n3meHsaemonm yactoTbl 800 'y onvcbiBaeTCA CneayowmnMmn 4eNCTBUAMN:

1. Bkniouute PpyHKLMIO YacTOTHON MaHunynaumm (FSK)

[na 3Toro Haxmute KHonky MOD Ha nepefHeit naHenu npubopa.

3atem HaxmuTe Type un Bbibepete FSK. Bbibop yacTOTHOM MaHUMynaumm

OCYLLeCTBIAETCA C NMOMOLLbI0 MHOTOQYHKLIMOHAIbHOTO MepeKtovaTens

nnu undpoBoI KnasmaTypbl HaxkaTem Ldpbl 4.
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L CH1 opp MiSNZ MO o

Internal
10.

Hop Freq

Puc. 55 BbI6op 4aCcTOTHO MaHWMNYNALMUM 13 CNICKA JOCTYMHbIX TUMOB
MoaynAumn

YcTaHOBKa NapameTpoB HeCyLero curHana

Bocrionb3yitecb naHenbto 6bicTporo Bbibopa ¢opmbl curHana. Ana
TOro, YTobbl B KauecTBe HecyLen YCTaHOBUTb CUHYCOVMAANbHDBIN CUrHan,
HaXMUTe Ha naHenu KHonky Sine. CvHycoufanbHbIi CUTHaNn ABRAeTCA
dopmolii crrHana HecyLei Nno yMon4aHumio.

[inA BbI6Opa NapameTpoB HecyLel B MOAMEHIO HecyLuel BOCMONb3yiTech
KYPCOPHBIMU KHOMKaMM, MHOFOGYHKLMOHANbHbIM NepeKtoyaTenem nunm
Knasuwamu dyHKUMoHanbHou naHenu (F1, F2 n gp.)

[nAa cuMHycompanbHOro Hecywero cCurHana AOCTYMHbl chepylowme
HaCTPOWKM:

yacToTa Hecylen Freq — ycTaHOBWTe 3HaueHMe 2 1 BbibepeTe eanHULYY
n3mepeHmns kHz;

pasmax no amnnutyae Amp - ycTaHOBUTE 3HaueHue 1 u BblbepeTte
efuHuLY n3mepexus Vpp;

noctosHHoe cmeweHve no amnantyae Offset — BbiGepete 0, uTOGBI
YCTaHOBUTb CUrHan 6e3 cMeLleHus No amnanTyge.
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,CH1 opp MiahZ MO opp Man BASE

mvrms

Range.

Puc. 56 YcTaHOBKa aMnnTyAbl HECYLIEro CUrHana

Hactpoiika napameTpoB YaCTOTHOM MaHVUNYNALNN.

Mo OKOHYaHWMM HaCTPOWKM MapaMeTPOB HeCyLero curHana Haxmute
KHonky MOD Ha nepepHeii maHenu, 4Tobbl MepeiiTM K HacTpouke
napameTpoB YaCTOTHOW MaHNUMYNALMN.

B noameHto napameTpoB FSK oTpaxeHbl cnefytoLme napameTpbi:
NCTOYHVK MOAYNIPYIOLLEro curHana Source — Afif Bblbopa BHyTPEHHero
NCTOYHVKa BblGepeTe onuyuto Internal;

YacToTa C/leoBaHNA NPAMOYTofbHbIX MMNynbcos Rate. Mo ymonuaHuio
YyacToTa CrlefjoBaHUA MPAMOYFOMIbHbIX VMMYNbCOB cocTaBnAeT 100
Mu. AnA eé n3MeHeHMA BOCMONb3yiTeCchb LUMGPOBON KnaBmaTypon un
ycTaHOBUTe 3HauyeHMe 200, a Takxe BblbepeTe COOTBETCTBYIOLLYO
eanHULY nsmepenus Ny HaxxaTem NKOHKM Hz;

CKaukoobpa3HO M3MeHsemas 4actoTa HopFreq — 3HauyeHue yacTtoTbl
YaCTOTHO-MaHMNYNNPOBAHHHOTO CMrHana, COOTBETCTBYIOLLEe BbICOKOMY
NOTNYECKOMY YPOBHIO MHPOPMaLMOHHOTO curHana. C nomoubio
undpoBoO KnaBMaTypbl ycCTaHOBUTe 3HauveHne 800 u BblbepeTte
COOTBETCTBYIOLLYIO ANHNLY U3MepeHna Hz.
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| CH1 ,, Hisnz moo

Internal
10.

Hop Freq

Puc. 57 YctaHoBKa 4acTOTbl ClefoBaHUA MHGOPMALIMOHHbBIX GUTOB B peXxnme

4.

FSK
BknioueHne nopjaun cpopmmpoBaHHoro YMH-curHana Ha  BbIXOA
reHepartopa.
HaxmuTe KHonky CH1 Ha nepepHelt naHenu Ana GbICTPOro BKIOYEHUA
nopaun chopmrpoBaHHoro YMH-curHana Ha Bbixog 1. MNpu BKNOYEHHOM
BbIxoge KaHana metka CH1 ropur, n nignkatop «OFF» cnpaBa (B o6nactn
HacTpoliku kaHana CH1) ctaHoBKTCA BMeCTo 6e510ro cepbiM, 6enbiM LiBETOM
BMeCTO Hero Ternepb BbigenaeTca 3Hayok «ON», uTo cBUAETENbCTBYET O
BKJ/IIOYEHUN KaHana 1.
Ha skpaHe ocuunnorpada, MOAKMIOYEHHOTO K BbIXOAY reHepaTopa
CH1, moxHO ©6ygeT Habnogatb CPOPMMPOBAHHBIA  YACTOTHO-
MaHUMYIMPOBAHHbIN CUTHAN.

Puc. 58 Ocuymnnorpamma chpopMMPOBAHHOIO YaCTOTHO-MAHWMYIMPOBAHHOTO

curHana
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8.1.6 ®aszoBasa maHunynauua (PSK)

B pexume ¢a3oBOM MaHUMYNAUWMM BbIXOAHON CUrHaN reHepaTtopa
nepeknoyaeTca Mexay [ABYMA 3apaHee 3afaHHbIMU dasamu  (Hecyuien
dazoin 1 mopynupytowein $pason). BbICOKMIA 1 HU3KUIA NOTUYECKMe YPOBHM
MOAYNVIPYIOWEro CUrHana KOHTPONMPYIOT reHepauuio Hecylero curHana,
3afjaBan [/1A Hero HecyLUyto Unv MoaynupytoLlyto ¢pasy. B kaHanax reHepaTtopa
CH1 n CH2 moXHO MoaynMpoBaTb pasfnyHble CUrHabl He3aBUCKMMO ApPYr OT
Apyra, NPYIMeHAA OAVH U TOT Xe WU Pa3fINYHbIA TUM MOAYNALUN.

Ona Bblbopa ¢asosort MaHunynauum (PSK) Haxmute MOD — Type
— PSK. Mpu BkntoueHHoM pexume PSK npubop 6ymeT reHepmpoBaTb
MOAYNMPOBaHHbIN curHan ¢ $a3oin TeKyllero Hecylero curHana (no
ymonuaHuio 0° 1 He MOANEXUT perynupoBke) n Mopynupytouein dasoi,
3HayeHMe KOTOPOIi NOMb30BaTENb MOXKET HACTPOUTD.

Puic. 59 Bbibop $ha3oBoi MaHUMYNAALMW U3 CMMCKA AOCTYMHbIX TUMOB
MoAynAumMn

Hactponkn Hecyuwero curHana. Qopma Hecyllero curHana B pexvime
$asoBoON MaHMMYNALMM MOXET OblTb CUHYCOVAANbHOW, MPAMOYIOIbHOW,
nMNoo6pasHoON 1AM NPON3BOSIBHON (3a UCKKOYEHEM NOCTOAHHOIO YPOBHSA
HanpsaxeHus). o ymonuaHuio B KayecTBe HecCyllero CuMrHana ycraHoBneHa
cuHyconpa. Korpa BbibpaH pexum PSK, HaXXmMuTe COOTBETCTBYIOLLYIO KHOTMKY
Ha naHenu 6bICTPOro BblGopa GOPMbI CUrHaNa ANA YCTaHOBKM Tpebyemoii
dopMmbl curHana Hecylwen.

[nAa pasnnuHbix $OpM CUrHana npeaycMOTPEH COOTBETCTBYIOWMNIA
CNNCOK NapameTpoB. Hanpumep, Ana cMHyconpanbHOM Hecylen JOCTYMHbI
cnefyloLme HaCTPONKM NapaMeTpoB:

+ yvacToTa Freq;
« pasmax no amnautyae Amp;
«  MocTosiHHOe cMelleHue no amnnutyge Offset.
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YcTaHoBKa 4acToTbl Hecywero curHana. [lnanasoHbl 4acToT Hecyllen
MOryT ObiTb Pa3fIMYHBbIMU 1 3aBUCAT OT Bbl6paHHON GOPMbI HecyLlen.
Mo ymonuaHuio AnAa Bcex ¢yHKUUIA, onucbiBalowmx ¢opmy HecyLien,
ycTaHaBnvBaeTca yactota 1 K.

[inA ycTaHOBKM Hecylleil YacToTbl CHavana Bblibepute popmy Hecylero
CUrHana, a 3aTem C NOMOLLbI0 MHOTOGYHKLIVIOHANbHON PYYKU U KYPCOPHbIX
KHOMOK, NM60 HaxaThem COoOoTBeTCTBYLeN (yHKLMOHaNbHON KHomku F1
BblbepeTe M HaXmuTe WMKOHKY Freq, mocne uero BBeanTe Heobxoammoe
3HaueHMe 4acTOTbl W BblGEpUTE HYXHYI0 efUHULY W3MepeHua ana
3aBeplUeHA BBOAA.

Sine
11

‘ CH1 e

orF oF Freq

1.000,000,000 kHz Freq 00,000 kHz
Amp 0 Vpp )

Offset

Puc. 60 YcTaHOBKa YacTOTbl HECYLLero cMrHana

HacTpoiiku mopynupylowero curHana. [1na nepexopa K HacTpouke
napameTpoB MOAYVPYIOLLEro curHana obpatutecb B meHio MOD.

B pexxvime $pa3oBoi MaHUMYNALMMN ANA HACTPOWKN AOCTYMHbI Cnefyiolne
napametpbi:

+  BbIOOP MCTOYHMKA MOAYMPYIOLLEro CUrHana Source;

«  YacToTa C/lefloBaHNA MPAMOYrO/IbHbIX UMMY/bCOB, UMUTUPYIOLLNX
undpoBOV  MOAYNMPYIOWWIA CUrHan (MocnefoBaTeNlbHOCTb U3 ABYX
cumBonoB - «1» 1 «0») Rate;

- mopynupyowan ¢asa Phase - cOOTBETCTBYET BbICOKOMY JIOrMYecKoMy
YPOBHIO MOAYNUNPYIOLLEro CUrHana.

Bbi6op MCTOYHMKa Mopgynupylowero curHana. ledepatop RGK FG-
1602 [aéT BO3MOXHOCTb BblOpaTb BHYTPEHHUIA WAN BHEWHWUA WCTOYHUK
mMogynupyouero curHana. MNpu sknoveHun B pexkume PSK no ymonuanuio
YCTaHOBMIEH BHYTPEHHWI WUCTOYHWMK MOAYNUPYOLWeEro curHana. Ytobbl
VN3MEHUTb NCTOYHUK Ha BHELLUHWI, HaXKMKTe MKOHKY Source B moameHio MOD.
[ina 3Toro BOCMOJMb3yNTECH MHOrOPYHKLMOHANbHLIM MNepeknioyaTenem,
KYPCOPHbIMW KHOMKamn unn Knasuwein F2 Ha naHenn ¢yHKLMOHaNbHBIX
KHOTOK.
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CH1I N CH2 _,, wanz mase

orr

K Freq 1.000,000,000 kHz
Internal Amp. 5.000 Vpp

10.000,000 kHz 0 omv
0.000 * a 0.000

Puic. 61 BbI6Op NCTOUYHMKA MOAYIMPYIOLEro curHana

1. BHYTPEHHWI NCTOUHNK.

Mpn BblbOpe BHYTPEHHEro WCTOYHMKA B KayecTBe MOAYVPYOLEro

CUrHafia WCMoNb3yeTcA MNPAMOYFOfIbHbIA CUrHan ¢ Ko3dpuLMeHTOM

3anonHeHnsa 50% (OaHHbI nNapameTp He perynupyetcs). Bbl moxeTe

N3MEHUTb YacToTy C/IeA0BaHVA NPAMOYTO/bHbIX MMMYNbCoB (Rate), uTobbI

C YABOEHHOW 4acTOTON M3MeHAnacb ¢asa MOAYIMPOBAHHOIO CUrHana

MeXy 3HaueHneM Hecylleit 1 MoaynupytoLien pasbl.

2. BHeWHU NCTOYHMK.

Mpwn BbIGOpE BHELIHEro UCTOYHMKA MOAYNALMM Hecylwaa Mofynupyerca

BHeWHNM  umdposbiM  curHanom. (@asa reHepupyemoro  ¢aso-

MaHUMNYNMPOBAHHOTO CWrHana YNpaBnAeTCA JNOrMYECKUMU YPOBHAMMN

CUrHasa, NMofjaBaeMoro Ha pasbeM [/ BHELHEero curHana yudpposon

mopynauun FSK Trig Ha 3agHel naHenn npubopa. Mpu nogaye HU3KOro

NOrMYeCcKoro ypoBHA MHGOPMALMOHHOTO curHana $asa reHepupyemoro

curHana byaet paBHa pase HecyLel, a Npu Nofaye BbICOKOro JI0rMYecKoro

YPOBHA — MogynupytoLen dase.

HacTpoiika 4acToTbl CnefoBaHMA MNPAMOYrofibHbIX WMMY/bCOB
(Rate).HacTpolika u4acTOTbl CnefoBaHMA MPAMOYrOfibHbIX  MMMY/bCOB
[OCTYMHa Npy BbI6ope BHYTPEHHEro UCTOYHKKa Mogynauuu. Mo ymonyaHuio
oHa paBHa 100 Iy 1 MOXeT ObiTb U3MeHeHa B AvanasoHe oT 2 My Ao 1 MIy.
[InA N3MeHeHUA YacToTbl ClIefOBAHUA MPAMOYTrOJIbHbIX UMMYJIbCOB HaXMUTe
Rate B nogmeHio MOD. [ina 3Toro BOCnosb3yntecb KypCOPHbIMU KHOMKamu,
MHOTOGYHKLMOHANbHBIM NepekKsioyaTenem UM Haxmute kKnasuwy F3 Ha
byHKUMOHanbHOW NaHenu.

Hactpoiika mopynupyioweii ¢asbi (Phase). Moaynupyowas ¢asa
3aflaeTcA ANA MOAYNMPYIOLWEro CUrHana BbICOKOTO YPOBHA 1 NpefcTaBnseT
coboll pa3HOCTb $a3 B BbIXOAHOM reHepupyeMoM curHane mexpay ¢dasoi
CUrHana BbICOKOrO W HU3KOro ypoBHel (da3a nocnepHero pasHa dase
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Hecywwen). Moaynupytowas dpasa MoOXeT bbITb yCTaHOB/IeHa B Avana3oHe oT 0°
[0 360° 1 no ymonyaHuio coctaenaeT 180°. inA n3meHeHnA moaynupytoLlen
da3bl Haxmute Phase B nogmeHiwo MOD. [na 3Toro BOCMONb3yWTeCh
KYPCOPHbIMM  KHOMKaMK, MHOrOQYHKLMOHANbHbIM MepeknodaTenem unm
HaxmuTe Knasuwy F4 Ha GyHKLMOHaNbHOM NaHenw.

PasBepHyTbili npumep reHepauuu ¢a3o-MaHUNYNNPOBaAHHOIO
curHana. [Mpumep reHepauun $a3o-MaHWUMYNMPOBAHHOTO CWUrHana ¢
MOAYNMPYIOWMM  UMPPOBLIM  CUFHASIOM,  FEHeprpPyeMbiM  BHYTPEHHUM
VNCTOYHMKOM, C 4acTOTOW CrefoBaHUA MNPAMOYrofbHbIX UMNynabcoB 1 KIy
(ckopocTb dasoBoii MaHunynAuum 2 Kbop), crvHycompanbHoOW Hecywen ¢
pasmaxom no amnantyge 2 B n yactotoii 2 Kl npu 3HaYeHUK MoaynvpytoLiein
dasbl, paBHo 180°, onucbiBaeTcA creayoWwmmm AeNCTBUAMM:

1. Bkntounte PpyHKUMIO Ppazoson maHunynaumm (PSK).

Ona storo HaxmuTte KHOMKY MOD Ha nepefHeii naHenu npwubopa.

3atem Haxmute Type un BbibepeTe PSK. Bbibop ¢dasoBoit MaHunynaumm

OCYLLEeCTBAAETCA C MOMOLbI0 MHOTOQYHKLMOHANbHOMO nepeksoyaTtens

nnm undpoBoN KnaBmaTtypbl HaxkaTem uudpbl 5.

‘v CH1,,, wehz oo

3
Type (53

Source  Intema

Rate 10. 2 Offs omv
Phase  0.000 0.000

AN
IR
I i 1
vihyyuyyy
AR AR EAE R

Puc. 62 Bbi6op $pa3oBoit MaHUMYNALMY M3 CNIMCKA AOCTYMHBIX TUMOB
mMoaynAaLum

2. YcTaHOBKa NMapameTpoB HeCyllero CurHana.
Bocnonb3yiTecb naHenbto 6bICTPOro BbiGopa ¢Gopmbl curHana. [Ana
TOro, UTobbl B KauecTBe HecyLel YyCTaHOBUTb CUHYCOVMAANbHDBIN CUrHan,
HaXXMuTe Ha naHenu KHonky Sine. CvHycoufanbHbIi CUTHaN ABAAETCA
dopmoli crrHana HecyLen No yMONYaHuio.
[inA Bbl6Opa NapameTpoB Hecyllel B NOAMEHIO HecyLuel BOCMONb3yiTech
KYPCOPHBIMU KHOMKaMM, MHOFOQYHKLMOHAbHbIM NepeKtoyaTenem uim
Knasuwamu pyHKUmMoHanbHon naHenn (F1, F2 n ap.)
[na cuMHycompanbHOro Hecywero curHana AOCTYMHbl chepylowme
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HaCTPOWKM:

+ yacToTa Hecyleit Freq — ycTaHOBWTE 3HaueHve 2 1 BbibepeTe eanHMLY
n3mepeHus kHz;

+ pasmax no amnnutyge Amp - ycTaHOBUTE 3HauyeHue 2 U BblbepeTe
efuHULY n3mepexus Vpp;

« MOCTOAHHOE cMmelleHre no amnnutype Offset — BbibepeTe 0, yTOOGLI
YCTaHOBUTb CUrHan 6e3 CMeLLeHnA No aMnauTyae.

171
‘ CH1,,, wonz Moo CH2,, wanz sase
—_— mVpp
Freq
000 Vpp Amp
0 mV
Please enter the Amp:

Range:2 mVpp~2

Puc. 63 YctaHOBKa aMnnTyAbl HECYLLEro curHana

Hactpoliika napametpoB $pa3oBoit MaHUMYyNALMN.

Mo OKOHYaHUV HaCTPOWKM MapamMeTPOB HECYLero CUrHana HaxmuTe

KHonMKy MOD Ha nepepHeit naHenw, 4ToObl BepHYTbCA Ha OAMWH

YpOBEHb MEHIO Bbllle, U NeperianTe K HacTpoiike napameTpos $pa3oBon

MaHUNynAauun.

B noameHto napameTpoBs PSK oTpaskeHbl cnepytoLme napameTpbl:

+ UCTOYHVK MOAYNMPYIOLLEro curHana Source — Ana Bblbopa BHYyTPeHHero
NCTOYHWMKa BblbepeTe onuuto Internal;

+ YyacToTa CNefoBaHWA MPAMOYTOMIbHBIX MMMNYNbCOB, VMUTUPYIOLWMX

undpoBOI  MoAynMpyloWMA curHan (nociefoBaTesibHOCTb U3 ABYX

cumBonoB - «1» n «0») Rate. Mo ymonuaHuio YactoTa cnepoBaHWA

NPAMOYTOfbHbIX MMMYNbCOB cocTaBnAeT 100 Tu. [AnAa eé v3meHeHuws

BOCMOMb3yTeCh LdPOBOI KnaBUaTypoil 1 ycTaHOBUTE 3HauyeHre 1, a

TaKxe BblbepeTe COOTBETCTBYIOLLYIO eAVNHNLY n3mepeHua Kl HaxaTnem

1KOHKM kHz;

mopynupytowaa ¢asa Phase. YctaHOBMTe 3HauyeHue MopynupyioLleit

dasbl, BOCMONb30BaBWUCL LdpoBON KnasmaTypoil. Mo 3aBepLueHnn

BBOJ@ HaXXMWTE UKOHKY O, YTOOblI MPUHATb YCTAaHOBMIEHHOE 3HaueHMe.

TakKe MOXHO BOCMO/Ib30BaTbCA PYHKLMOHANbHBIMY KNaBuLWamu ¢

npeaycTaHOBMEHHbIMU 3HauYeHMAMK mopynupytowen dasbl 90°, 180°,
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270° n 360°. B gaHHOM nprimepe Ans ObICTPON YCTaHOBKU 3Ha4yeHUs
1800 nocne HaxaTusa nboi unudpbl Ha LMPPOBOI KNaBuaType HaxxmmTe
Kknasuuy F3,

‘. CH1 NI CH2 ,,, wonz mse

PSK Freq 1,000,
Source  Internal Amp. 5.000 Vpp
Offset 0 mV

Return

Puc. 64 YctaHoBKa MmogynupyioLieii dpasbl B pexkume PSK

BknioueHne nopaun coopmmpoBaHHoro OMH-curHana Ha  BbIXOR,
reHepartopa.

HaxmuTe kHomKy CH1 Ha nepefHeit maHenu Ana GbICTPOro BKIOUYEHWA
nopaun cpopmmpoBaHHoro OMH-curHana Ha Bbixoa 1. Mpu BKAOYEHHOM
BbIxofle KaHana metka CH1 roput, n ungnkatop «OFF» cnpaBa (B obnactn
HacTpolikin KaHana CH1) cTaHOBMTCA BMECTO 6e51oro cepbim, 6esibiM LiBETOM
BMECTO Hero Terepb Bbiaenserca 3Hauok «ON», UTo CcBUAETENbCTBYET O
BK/IOYEHMN KaHana 1.

Ha skpaHe ocumnnorpada, nNofKkioYeHHOro K Bbixogy reHepatopa CH1,
MOXHO 6yaeT Habntopatb cHOPMUPOBaHHbI Ha3o-MaHUMYNINPOBAHHDI
curHan.

Puc. 65 Ocumnnorpamma cpopmMmMpOBaHHOTO $paso-MaHVNyIMPOBAHHOIO
curHana
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8.1.7 IBonyHanA ¢pasoBaa maHunynauus (BPSK)

B pexume pfBonyHOM $a30BON MaHUMYNALMW  BbIXOJHOW CUTHan
reHepaTopa nepeknoyaeTca Mexay ABYMA 3apaHee 3afjaHHbIMK dasamu
(Hecywen ¢asonn u mopynupyiowen ¢ason), COOTBETCTBYIOWUMUN CUTHANY
Hu3Koro (0) n BbIcokoro (1) ypoBHA. BbICOKMI 1 HU3KKI TOTNYeCcKne ypoBHN
MOAYNVPYIOWEro CuUrHana KOHTPONMPYIOT reHepaLuio Hecyllero curHana,
3aAaBan iNA Hero HecyLLyo A1 MoaynupytoLLyto dasy.

B kaHanax reHepatopa CH1 n CH2 moXHO mopynupoBaTb pasfinyHble
CUrHanbl He3aBUCKMO APYT OT ApYra, NPYMEHAA OAUH Y TOT XKe UV Pas3fInyHbI
TN MoAyNALMN.

Ona Bbl6opa pABowyHOW daszoBoit MaHunynaumm  (BPSK) HaxmuTe
MOD — Type — BPSK. Mpu BKntoueHHOM pexume BPSK npubop 6ypet
reHepMpoBaTb MOAYNMPOBAHHbIA CUrHan ¢ $asoil TeKyllero Hecyllero
CUrHana v mopynupyiowein ¢pasoi. 3HaueHUA Hecylen 1 MoaynupyioLlei
¢dasbl nonb3oBaTeNb MOXET HACTPOUTD.

CH2 ,, wone sase

Freq 1.000,000,000

Rate | Please enter the Rate:

ange:2 mHz~1.000,000.0 MHz

Puc. 66 Bbibop fBOMYHON (pa30BON MAHNMYNALMUM U3 CMIMCKA AOCTYMHbIX
TUMNOB MOAYNALMN

HacTtpoikun Hecywero curiana. Qopma Hecylero curHana B pexvme
ba3oBON MaHWUMYNAUMKM MOXeT ObiTb CUHYCOMAANbHOW, MPAMOYrONbHOMN,
nrMnoo6pasHoM 1v NPOU3BONbHON (3a UCKIOYEHEM MOCTOAHHOTO YPOBHA
HanpsxeHua). Mo ymonyaHuio B KayecTBe HecCyLlero CurHana ycTaHoBieHa
crHycoupa. Korga BbibpaH pexum BPSK, HaxMyTe COOTBETCTBYIOLLYIO KHOMKY
Ha naHenu 6biCcTporo Bblbopa GOpMbl CUrHana ANA YCTaHOBKM Tpebyemon
bopmbl curHana HecyLen.

Ona  pasnuuHbix GOpM CurHana npeaycMOTPeH COOTBETCTBYHOWMIA
CNNCOK napameTpoB. Hanpumep, Ana cMHyconpanbHOM Hecylen JOCTYMHbI
cnepytoLime HaCTPOMKN NapameTpoB:
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vacToTa Freq;

pasmax no amnautyge Amp;

NocToAHHOe cMelleHme no amnnutyge Offset;

nocToAHHOe cmellieHMe no ¢dase Phase.

MocToAHHOEe cMmeleHre no ¢ase B pexume BPSK npepctasnsaer
coboii Hecywylo ¢asy U COOTBETCTBYET HU3KOMY YPOBHIO BXOLHOTO
MOAYNVPYIOLLEro curHana.

YcTaHOBKa 4YacToTbl Hecywiero curHana. [lnanasoHbl 4acToT Hecyluen

MOryT OblTb pPasfIUYHBLIMU U 3aBUCAT OT BblOpaHHON GOPMbI  Hecyllei.
Mo ymonuaHumio AnA Bcex OYHKUMIA, onucbiBaloWmX GopMy HecyLlen,
ycCTaHaBnmBaeTca yactota 1 kI,

[nA yCcTaHOBKW Hecylleil 4acToTbl CHauyana Bbibepute GopMmy Hecyliero

CUrHana, a 3aTem € NOMOLLbIO MHOTOGYHKLMOHANBHOM PYYKM NN KYPCOPHbIX
KHOMOK, SIM60 HaXKaTieM COOTBETCTBYIOWEN ¢GyHKLUMOHaNbHON KHOMKU F1
BblbepeTe 1 HaXmUTE WKOHKY Freq, nmocne vero BBeAuTe HeobXxoavmoe
3HaYeHVe YacTOTbl 1 BbIGepUTE HYXKHYIO eUHNLY U3MepPeHUA AN 3aBepLUeHA
BBOJA.

Wight BASE

1.000,000,000 kHz
5.000 Vpp

Please enter the Rate:

Range:2 mHz~1.00

Punc. 67 YcTaHOBKa YacToTbl Hecyuwero cnrHana

Hactpoiiku mopgynupylouwero curHana. [Jna nepexofa K HacTpolike

napameTpoB MOAY/IMPYIOLLErO CrHana obpatutecs B MmeHto MOD.

B pexvime ABOMYHOI $pa30BOIN MAHUNYNALMU ONA HACTPOWKN AOCTYMHbI

cnepywouime napameTpbl:

mogynupywowas ¢dasa Phase - cOOTBETCTBYET BbICOKOMY NOMMYECKOMY
YPOBHIO MOAYNIPYIOLLETO CUTHANa;

BbIOOP MCTOYHMKA MoaynvpytoLero curHana Data Source. B pexxume BPSK
[OCTYNeH TONbKO BHYTPEHHUI UCTOYHMK MOAYNUPYIoLWero curHana. Mpwn
3TOM [JOCTYNEH BbIOOP reHepupyemMoi BONYHON NOCIeA0BaTENbHOCTY;
YyactoTa  CnefoBaHMA  CMMBOJIOB  MOAynupylowein  uudposon
nocneaoBaTenbHOCTY (CKOPOCTb MaHuNynAumy) Rate.
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MpumeyaHve: B otinume oT pexuma PSK, npu Kotopom Rate
COOTBETCTBOBaNa CKOPOCTU Mepepayun [BYX CUMMBOMOB, B pexume BPSK
Rate cooTBeTCcTBYeT CKOpPOCTU Mepefaun OAHOro CMBONA MoAynvpyloLen
nocnefoBaTeNbHOCTH.

Bbi6op unCTOYHMKA Mopaynupylouwero curdana. B pexume BPSK
NCMoMb3yeTcA BHYTPEHHUI WCTOYHWK MOAYyNMpylowero curHana. Ytobbl
BbIOpaTb reHepripyemyio MOAyVpYIoLLyi0 MoCiefoBaTeNbHOCTb CYIMBOJIOB,
HaXmuTe MKoHKy Data Source B nogmerto MOD. [Infa 3Toro Bocnonb3ymnrecb
MHOTOQYHKUVOHANbHbIM NepeKknioyaTenieM, KypCOPHbIMU KHOMKamMu Unn
Knasuwweit F3 Ha naHenn ¢yHKLMOHaIbHbIX KHOMOK.

Ona Bblbopa AOCTYyNHbl 4  BUAA  MOAYNMPYIOLWMUX  CUTHANOB:
NceBAOLLYMOBbIE MOCTeoBaTeNbHOCTY AfiMHON 7,9, 151 21 (PN7, PN9, PN15
1 PN21 cooTBETCTBEHHO).

[Type  BPSK
[Phase  90.000°
[Rate 2,500,000 kHz

Puc. 68 BbiGOp NCTOYHIKA MOZYVPYIOLLEro curHana

HacTtpoiika mopynupyiowein ¢pasbl (Phase). Mopynupytowasa ¢asa
3afjaeTcA AN1A MOAYNUPYIOLLEero CUrHana BbICOKOTO YPOBHA 1 MpeAcTaBiaeT
coboil pa3HOCTb $a3 B BbIXOAHOM reHeprpyemMom curHane mexay dasomn
CUrHana BbICOKOrO U HU3KOro ypoBHel (¢dasa mnocnepHero paBHa dase
Hecywien).

Mopgynupytowan ¢asa MoxeT OblTb ycTaHOB/IeHa B Auana3oHe ot 0° fo
360° 1 No ymonuaHuio coctasnsaeT 90°. [1na nameHeHma mogynupyioLein dasbl
HaxmuTe Phase B nogmeHio MOD. [1na 3Toro BOCMonb3yiTech KypCOPHbIMM
KHOMKaMU, MHOTOGYHKLIMOHaNbHbIM NepekKsiioyaTenem Unm HaxxMuTe KnasuLy
F2 Ha dpyHKLUMOHanbHOM naHenu.

MpumeuaHue: dasa Hecyleln ycTaHaBIMBAETCA B MOAMEHIO HaCTPoek
HecylLero curHana Haxatmem NKoHku Phase.

69



Hactpoiika u4acTtoTbl cnepoBaHMA CUMBOJIOB  MoAynupylowen
undposoii nocnegoBarenbHocTu (Rate). Yactota cnepoBaHnsa CMMBONOB
moaynupytowen  LundpoBoii  MocnefoBaTenbHOCTY (AN CKOPOCTb
MaHVNynALMM) No yMonyaHuio oHa paBHa 10 Ky 1 MOXeT ObiTb M3MeHeHa
B AvanasoHe ot 2 mly go 1 Mlu. [nA M3MeHeHMA 4acToTbl CllefoBaHUA
CUMBOJIOB MOAynvpylowen LMppoBON MOCNefoBaTENbHOCTY  HaXmuTe
Rate B nogmerto MOD. [1na 3Toro BOCMonb3yntecb KypCOPHbIMY KHOMKaMu,
MHOroQyHKLUMOHANbHbIM MepekioyaTeneM WM Haxmute Knasuwy F4 Ha
DYHKLMOHaNbHO NaHenw.

PasBepHyTbili npumep reHepauuu ¢a3o-MaHUNYNIMPOBaAHHOIO
curdana B pexume BPSK. Mpumep reHepaumn dpazo-maHunynMpoBaHHOro
CUrHana C  MOAynupyloWMM  LUGPOBbIM  CUTHANOM, TeHeprpyeMbiM
BHYTPEHHUM NCTOYHNKOM NCEBAO-LUYMOBOW NOCNeA0BaTENbHOCTY ANIMHOM 15
(PN15), c yacToToln cnepoBaHuna cumeonoB 1 KI, 3HauYeHVeM MoaympytoLiein
da3zbl 90° Npu C1HYCOMAANbHOM Hecyllein ¢ pa3maxom rno amnnutyge 2 B u
yacTtoTon 2 kI, onnceiBaeTcA cnegyowmmm encTBUaMm:

1. BkntounTe PpyHKLMIO ABOVYHOI da3oBoi MaHunynaumm (BPSK).

inAa sToro HaxmuTe KHonky MOD Ha nepepHeln naHenu npubopa. 3atem

HaxmuTe Type 1 BbibepeTe BPSK. Bbibop fBOMYHOI Ha30BOM MaHWNynALUM

OCYLLeCTBAIAETCA C MOMOLLbIO MHOrOQYHKLMOHANbHOrO nepekstoyaTtens

nnn undpoBoI KnasmaTtypbl HaxaTem unudpbl 6.

‘ CH1 ,, wonz moo wighz BaSE

Type BPSK. q 1.000,000,00
Phase  90.000 ° 5.000 Vpp
Source  PN15 omv

Rate 10.000,000 kHz 0.000 © Data Source]

([« PN15

Puc. 69 Bbibop ABOMYHOI $pa3oBON MaHUMYALMUM U3 CMINCKA AOCTYMHbIX
TMMOB MOAYNALMY

2. YcTaHOBKa MapameTpoB Hecylliero CurHana.
Bocronb3yitecb naHenbtlo 6bicTporo Bbibopa ¢opmbl curHana. Ans
TOro, YTobbl B KauecTBe Hecyllel YCTaHOBUTb CUHYCOVMAANbHbIA CuUrHan,
HaKMWUTe Ha naHenu KHonky Sine. CvHycoupanbHbIi CUTHan ABRAETCA
dopmoli crrHana HecyLei No yMon4aHuio.
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[ina BbIbOpa NapameTPOB HecyLuel B MOAMEHIO HecyLUei BOCMNOMb3yiTech
KYPCOPHbBIMY KHOMKaMM1, MHOTOGYHKLIMOHAMbHbBIM Nepeksioyatenem unm
Knasuwamu dyHKUoHanbHow naHenu (F1, F2 n gp.)

[na  CvHYcOMAanbHOTO Hecywero curHana [OCTYMHbl criefyiowme
HaCTPOWKM:

yacToTa Hecyulen Freq — ycTaHOBUTE 3HayeHMe 2 1 BbibepeTe eavHMLY
n3mepenun kHz;

pasmax no amnauTyge Amp - yCTaHOBWTE 3HayeHue 2 1 BblbepeTe
eavHnLYy nsmepexua Vpp;

nocTosHHoe cmelleHne no amnnutyge Offset — BbiGepete 0, uTOGHI
YCTaHOBUTb CUrHan 6e3 CMeLLeHnA No aMnauTyae;

noctoAaHHoe cmelleHye no ¢ase Phase - BbibepeTe 0, 4TOOLI yCTAaHOBUTHL
curHan 6e3 cmelleHuaA no dase.

| CH1™ wighz moo CH2 ,, wonz mase

mVpp
15.000,000,000 kHz Freq 1.000,000,000 kiHz

02.000 Vpp "
Vop

Return

Puc. 70 YcTaHOBKa aMnMTyfbl HECYLLEro CUrHana

HacTpoiika napameTpoB ABOMYHON $pa30BOIN MaHUNYNALNN.

Mo OKOHYaHUM HACTPOWKM MapameTpPOB HECYLIEero CUrHana HaxmuTe

KHonky MOD Ha nepefHeit naHenu, 4Tobbl MNepeilTW K HacTpoiike

napameTpoB [BOMYHOW $a30BOM MaHUMYNALMN.

B noameHto napameTpos BPSK oTpaxeHbl cnefytoLme napameTpbi:

« mogynupywowan ¢dasa Phase. YctaHoBuUTe 3HaueHve mopynupyloLlen
dasbl, BOCMONb30BaBWUCL LppoBON KnasmaTypoil. Mo 3aBepLueHnn
BBOJa HaXXMWTe UKOHKY O, YUTOObl MPUHATb YCTAaHOBSIEHHOE 3HayeHue.
Takxe MOXHO BOCMONb30BaTbCA (PYHKLIMOHANBHBIMY KNnaBuWamMmn ¢
npeaycTaHOBMEHHbIMA 3HauYeHMAMN mopynupytowein dasbl 90°, 180°,
270° 1 360°. B faHHOM npumepe Ania BbICTPON YCTaHOBKM 3HaueHus 90°
HaXmuTe NlobYI0 KHOMKY Ha LdPOBOI KnaBmaType, a 3aTeM Haxmute
knasuuwy F2;

+ YCTaHOBWTE reHeprpyemyto [IBOUYHYIO NMOC/IeA0BaTENIbHOCTb HaxaTnem
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Data Source. YTo6bl yCTaHOBWTb NCEBAO-LUYMOBYIO MOCe0BaTeNbHOCTb
anvHon 15,  Bblbepete  PN15. [nAa  3Toro  BOCMONb3ynTeCH
MHOTO®YHKLUMOHANbHbBIM MepeKoyaTenem UM HaxmmnTe KHOMKY 2 Ha
undpoBoit KnaBmuatype;

YyacToTa  CnefjoBaHUA  CMMBOJIOB  Mogynupyowein  yudpposon
nocnepgosatenbHocT Rate. [InA eé wn3meHeHuAa Bocnonb3ymnTechb
LUndPOBOIA KNaBmMaTypoii 1 yCTaHOBUTE 3HaYeHue 1, a TakxKe BblbepeTte
COOTBETCTBYIOLUYIO0 €AUHULY n3MepeHua Kl HaxaTem nkoHku kHz.

‘V CH1,,, Wz uoo CH2 HighZ BASE

o
Type BPSK Freq 1.000,000,000 kHz
Phase  90.000 ° Amp 5.000 Vpp

PN15 Offset O mV.
Rate | Please enter the Rate:

Range:2 mHz~1.000,000,0 MHz

=

‘ Return

Punc. 71 YcTaHOBKa 4acTOTbl ClefjOBaHNA CMBOJIOB MOAYNMPYOLLEn
LrdpoBOIA NocnefoBaTeNbHOCTY

4. BknioueHve nopaun cpopmmpoBaHHoro BPSK-curHana Ha Bbixof
reHepatopa.
HaxmuTe kHonky CH1 Ha nepepHelt naHenu Ans GbICTPOro BKIOYEHWA
nopaun cbopmmpoBaHHoro BPSK-curHana Ha Bbixog 1. Mpu BKNOYUEHHOM
BbIxofe KaHana metka CH1 roput, n nHgukatop «OFF» cnpasa (B obnactu
HacTpolikn KaHana CH1) ctaHoBMTCA BMecTo 6enoro cepbim, 6enbiM LiBETOM
BMECTO Hero Tenepb BbiaenseTca 3Hauok «ON», uTo CBUAETENbCTBYET O
BKJIIOYEHUN KaHana 1.
Ha skpaHe ocumnnorpada, NofgKknUYeHHOro K Bbixofy reHepatopa CH1,
MOXHO byaeT HabntofaTb CGOPMUPOBaHHbIV cUrHa ¢ mogynauuein BPSK.



Puc. 72 Ocumnnorpamma chopmmpoBaHHoro curHana BPSK

8.1.8 KeagpatypHasa ¢pasoBasa maHunynauma (QPSK)

B pexume KBappaTypHON ¢a30BOM MaHWNyNALMM BbIXOAHOW CUrHan
reHepaTopa NepekKsloYaeTCa Mexay YeTbipbMs 3apaHee 3afaHHbIMY dasamm
(Hecywwen dason 1 Tpemsa 3HauYeHUAMU Mopynupyowen ¢asbl), Kaxaasa
13 KOTOPbIX COOTBETCTBYET OLHOMY M3 YeTblpeX BO3MOMHbIX CMMBOJIOB
nepefaBaemol MoaynvpyioLleli nocnefoBaTesibHoCTU («00», «01», «10», «11»).

B kaHanax reHepatopa CH1 n CH2 mMoXHO MoAynMpoBaTb pasfiMyHble
CUrHasbl He3aBVCMO APYT OT ApYra, MPUMEHAA OAVIH U TOT XKe UIIN PasfvyHbIi
TN MOAYNALMN.

Ina Bbibopa KBappaTypHoi ¢aszoBoit maHunynaumm (QPSK) Haxmute
MOD — Type — QPSK. Mpu BkntoyeHHom pexume QPSK npubop 6ypert
reHepmpoBaTb MOAYNUPOBaHHbIA curHan, ¢asa KOTOporo u3MeHaeTcA B
COOTBETCTBMM C 3afjaHHbIMW MapameTpamyi MOZyfsauMn 1 MOAYNMNPYIOLMM
CUTHaNIOM.

Highz MOD

QPsK

PNIS.
10.000,000 kHz
90.000 °*

Puc. 73 Bbibop KBagpaTypHO $pa3oBoi MaHUMNYNALUM U3 CNIMCKA JOCTYMHbIX
TVNOB MOAYNALN

73



Hactpoiikn Hecyuwero curHana. Dopma Hecylero curHana B pexvme
KBagpaTypHON (a3oBON MaHUMYNALMM MOXeT OblTb CUHYCOMANIbHOW,
NPAMOYro/IbHON, MUN006Pa3HON VAN MPOU3BOMbLHON (338 WCKMOYEHVEM
NOCTOAHHOTO YPOBHA HanpseHus). 10 yMOnYaHMIO B KayecTBe Hecyllero
CUrHanma yctaHoBneHa cuHycompa. Korga BbibpaH pexum QPSK, HaxmuTe
COOTBETCTBYIOLLYIO KHOMKY Ha NaHenu 6bicTporo Bbibopa Gopmbl curHana ans
yCTaHOBKW Tpebyemol GpopMmbl CUrHana HecyLLe.

Ona pasnnuHbix $OPM CUrHana npefycMOTPeH COOTBETCTBYIOLNIA
CNUCOK NapameTpoB. Hanpumep, ana CrHycoupanbHON Hecylen AOCTYMHbI
cnepyioLme HaCTPOKY NapamMeTpoB:

« yacrora Freq;

«  pa3smax no amnnutyae Amp;

+  nocTosAHHoe cMelyeHre no amnnutype Offset;
«  MoCTOAHHOE cMelleHye no dase Phase.

YcTaHOBKa 4acToTbl Hecylero curHana. [lnanasoHbl 4acToT Hecylyen
MOryT ObITb Pa3fIMUHbIMLA U 3aBUCAT OT BblOpPaHHOW GOPMbl Hecyuein.
Mo ymonuaHuio AnA Bcex GYHKUUIA, onucbiBaloWwmUx ¢GopMy HecyLeil,
ycTaHaBnvBaeTca yactota 1 K.

[InA yCTaHOBKM Hecylyeit 4acToTbl CHavana BbibepuTe Gopmy Hecyllero
CUrHana, a 3aTem C NOMOLLbI0 MHOTO(YHKLIMOHANIbHOW PYUKM MK KYPCOPHBIX
KHOMOK, NIM60 HaxaTnem COOTBETCTBYILEN YHKLUMOHaNbHOW KHomKu F1
BblbepeTe U HaxmuTe MKOHKY Freq, nocne uyero BBeguTe Heobxopumoe
3HauYeHMe YacTOTbl 1 BbIGePUTE HYXKHYIO eIMHULY U3MEePEHNA ANA 3aBepLLeHA
BBOAA.

Sine

. | 1n
CH1,, menz moo CH2 ,, wenz sase e

Freq 1.000,000,000 kiz Freq 1.000,000,000 kHz
5.000 Vpp 5.000 Vpp [Amp
omv omv ic
0.000 * 0.000 ° l

-
\

Puc. 74 YcTaHOBKa 4acTOTbl HECYLLEro cUrHana

Hactpoiikn mopynupyiouero curHana. [Jna nepexopa K HacTpoiike
napameTpoB MOAY/IMPYIOLLErO CrHana obpatutecs B MmeHo MOD.
B pexume KBagpaTypHoi ¢a3oBOV MaHUMYNALMW ANA  HACTPONKK
[OCTYMHbI CefytoLyme napameTpbl:
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«  BbIBOP MCTOYHMKa Moaynmpytouiero curHana Data Source. B pexume QPSK
[OCTYMNeH TONIbKO BHYTPEHHWI UCTOUHMK MoAynmpyiolero curHana. Mpu
3TOM [JOCTYNEH BbIGOP reHepupyemMoi BONYHON NOCIeA0BaTENbHOCTY;

. yacToTa  CllefloBaHVA  CMMBOJIOB  MoOAynvpyowen  UuppoBoit
nocnefoBaTeNlbHOCTU (CKOPOCTb MaHuUnynAuun) Rate;

« mopynupyowan ¢dasa 1 Phasel - no ymonuaHuio paBHa 90° n MoxeT
perynnpoBaTbcA Nonb3osaTtenem;

« mopynupyiowan ¢asa 2 Phase2 - no ymonuaHuio paBHa 180° 1 MoxeT
perynnpoBaTbcA Nonb3osaTtenem;

« mopynupyiowan ¢asa 3 Phase3 - no ymonuaHuio paBHa 270° 1 MoxeT
perynnpoBaTbCa Nonb3oBaTenem.

MpumeyaHue: Hecywas ¢pasa B CNrcKe NapameTpoB He oTobpakaeTtca. ina

N3MeHeHNA HecyLeln da3bl 06paTUTECh K HACTPOMKaM HeCyLero curHana.
BbiGop unCTOYHMKa Mopaynupylowero curHana. B pexume QPSK

NCMONb3yeTCA BHYTPEHHUI WCTOYHUK MOAYNMPYIOLLEro curHana. Yrtobbl

Bbl6paTb reHepupyemyio MOAYIUPYIOLLY0 NMOC/eA0BaTEIbHOCTb CUMBOJIOB,

HakmuTe MKoHKY Data Source B nogmeHio MOD. [1na 3Toro Bocnonb3yntecb

MHOTrodyHKLUMOHANbHbIM NepeksioyaTenemM, KypCOPHbIMM KHOMKaMU wnn

Knasuweii F2 Ha naHenu GyHKLMOHaNbHBIX KHOMOK.

[inA BblI6opa AOCTYMHbI 4 BUAA MOAYNMPYIOLLMX CUFHANOB: NCEBAOLYMOBbIE
nocnegosatenbHoct anvHon 7, 9, 15 m 21 (PN7, PN9, PN15 n PN21

COOTBETCTBEHHO).

Highz MoD
ore e

omv
0,000 ° 0.000 *
000 *

Puc. 75 BbIGOp NCTOUHMKA MOAYAMPYIOLLEro cUrHas

HacTpoiika 4acToTbl cnefoBaHMA CUMBOJIOB MOAYNMPYIOLLEi
undposoit nocneposatenbHocTu (Rate). Yactota cnepgoBaHnA CMBONOB
Moaynupylowen  LuudpoBoil  MocnefoBaTenbHOCTY (MM CKOPOCTb
MaHUNYNALMK, MW YacTOTa CMEHbI YeTbipex AOCTYMHbIX 3HauYeHn dasbl) Mo
ymonuaHuto coctasnfeT 1 Kl 1 MoXeT ObiTb M3MeHeHa B fjnana3oHe oT 2 My
fo 1 M. ina nameHeHna 4actoTbl CNeiOBaHNA CUMBOIOB MOAYNUPYIOLLei
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undpPOBOI MoCNefoBaTeNIbHOCTU HaxmuTe Rate B nogmento MOD. [ns
3TOr0 BOCMOSb3YNTECH KYPCOPHbIMM KHOMKaMK, MHOTrOQYHKLVOHAbHbIM
nepeknioyaTenem UM HaxxmmTe Knasuuwy F3 Ha GyHKLMOHaNbHOM naHenu.

Hactpoiika mopynupyioweii ¢asbl (Phase). B pexume QPSK
nonb3oBaTenio AOCTYNHa YCTaHOBKA 3 3HauyeHWin mopynvpylollein ¢asbl
(mopynupytowme dpasbl Phasel, Phase2 n Phase3).

MpumeyaHue: Hecylwas dpasa 3a4aeTCA B HACTPOIKax HeCYLLLero curHana n
no ymonyaHuio pasHa 0°.

Mopynupytowas dasa MoxeT 6biTb ycTaHOBNEHa B AnanasoHe oT 0° go
360°.

na nsmereHna mopynupytoulen dasbl 1 HaxmuTe Phase. Mo ymonuaHuio
moaynupytowas ¢asa 1 pasHa 90°.

ina nsmeHeHna mopynupyioLien dasbl 2 HaxmuTe Phase2. Mo ymonuaHuio
moaynupytowas dasa 2 pasHa 180°.

na nsmexeHna mopynupyioLien dasbl 3 HaxmuTe Phase3. Mo ymonuaHuio
moaynupytowas dasa 3 paBHa 270°.

PasBepHyTbili npumep reHepauuu ¢a3o-MaHUNYNIMPOBaHHOIO
curdana B pexume QPSK. Mpumep reHepaumun $paso-maHVNyIMpOBaHHOIO
CUrHana c MoaynMpyoLwym LG pPOBbIM CUrHANOM, reHepUpPyeMbIM BHY TPEHHUM
VCTOYHMKOM MCEeBAO-LWYMOBON MnocnefoBaTtenbHocTn anuHon 15 (PN15), ¢
yacToTol cnefoBaHuA cumBonoB 1 KL, 3HaYeHMAMN Mogynupytowwmx dpas 90°,
180° 1 270 ° npu CMHYCoMAaNbHOW HecyLel C pa3MaxoM no amnautyae 2 B n
yacTtoTon 2 kI, onnceiBaeTcaA cneayowymm AencTBnamm:

1. Bkntouute pyHKUMIO KBagpaTypHol dpasoBon maHunynaumm (QPSK).

[na 31oro HaxmuTe KHonky MOD Ha nepepgHeli naHenn npubopa. 3atem

HaxmuTe Type un Bbibepete QPSK. Bbibop KBagpaTypHoi da3zoBoii

MaHUNYNALMN  OCYLLECTBAAETCA C MOMOLLbIO MHOTO®YHKLMOHaIbHOro

nepeknoyaTens U LMPpPoBoOI KnaBmaTypbl HaxkaTem Ldpbl 7.

" GH1 ,, wishz oo CH2 HighZ BASE

Type QPSK Freq 1.000,00

Source  PN1S Vep

Rate 10 X omv

[ 90 Phase  0.000 °
180.00

270.00 °

Puc. 76 Bbi6op KBappaTypHOii $a3oBO MaHVMYAALMN N3 CMNCKA BOCTYMHBIX
TUNOB MOAYNALIN
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YcTaHOBKa NapameTpoB HecyLlero curHana.

Bocronb3yiitecb naHenbto 6bicTporo Bbibopa ¢opmbl curHana. Ana
TOro, YTobbl B KauecTBe HecyLel YCTaHOBUTb CUHYCOMAANbHbBIN CUrHan,
HaXMuTe Ha naHenu KHonky Sine. CvHycoufanbHbIi CUTHaN ABAAETCA
bopmoli crirHana HecyLel No yMonuaHuio.

[inA Bblbopa NapameTpoB Hecyllel B MOAMEHIO HecyLuell BOCMONb3yiTech
KYPCOPHBIMU KHOMKaMM, MHOFOYHKLMOHANbHbIM NepeKtoyaTenem nunm
Knasuwamu dyHKUMoHanbHol naHenu (F1, F2 n gp.)

[na cuMHycompanbHOro Hecywero curHana AOCTYMHbl chepylowme
HaCTPOWKM:

yacToTa Hecyuwei Freq — yctaHoBWTe 3HaueHMe 2 1 BbibepeTe eauHULy
n3mepeHus kHz;

pasmax no amnnutyae Amp - yCcTaHOBMTE 3HaueHue 2 n BblbepeTte
efuHULY n3mepexusa Vpp;

noctosaHHoe cmeweHve no amnautyae Offset — BbiGepete 0, uTOGLI
YCTaHOBUTb CUrHan 6e3 cMeLleHuA No amnauTyae;

nocTosHHoe cmelleHve no ¢dase Phase - BbibepeTe 0, 4TOObI YCTAHOBUTH
curHan 6e3 cmelyeHna no ¢ase. Mapametp Phase aBnseTca Hecyuein
daszoil, COOTBETCTBYIOWEN OAHOMY M3 YeTbIPEX BO3MOMHbIX CYIMBOJIOB
nepefaBaemol MofynupyioLLeit nocnefoBatenbHOCTY (cmBon «00»).

Highz MoD

15.000,000,000 kHz
02,000 Vpp
0m

Please enter the Amp:

000 Vpp

Return

Pwnc. 77 YcTaHOBKa aMnanTyAbl HeCyLero curHana

Hactpoiika napameTpoB KBaapaTypHOI $pa3oBoi MaHUNynALMK
o OKOHYaHWM HaCTPOWKM MNapameTPOB HeCyL|ero CUrHana Haxmurte
KHomKy MOD Ha nepefHeii naHenu, 4ToObl MepenTn K HacTpoiike
napameTpoB KBafipaTypHO Ga3oBoV MaHUMYALMN.
B nogmeHio napametpoB QPSK oTpaxeHbl cneflyiolye napameTpbl:
+ UCTOYHVK Moaynupytoliero curHana Data Source - ansa Bbibopa ncesno-

LUYMOBOW nocnefoBaTeNnbHOCTU AfIMHON 15, BbibepeTe PN15;
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+ YacToTa  CNnefjoBaHMA  CUMMBOSIOB  MOAynupylolein  LuppoBoit
nocnegosatenbHocT Rate. [Ina eé wu3meHeHma BOCMONb3ynTechb
LMPpPOBOI KNaBMaTypoii 1 yCTaHOBWTE 3HayeHue 1, a TakKe BblbepeTte
COOTBETCTBYIOLLYIO €ANHULLY n3MepeHUa KIy HaxaTnem nkoHku kHz;
[NA yCTaHOBKM mogynupytowwnx ¢pas Phase1, Phase2 n Phase3 Bbl MoxeTe
BOCMO/Ib30BaTbCA COOTBETCTBYIOLWMUMN WKOHKamu Phasel, Phase2,
Phase3 n undposoii knaBmaTypoi. B gaHHOM npumepe NpousBoauUTb
MX HaCTPOWKy He TpebyeTcs, Tak Kak 3HaueHus momynupyowmx ¢as
COOTBETCTBYIOT 3HAUEHWAM MO YMONYaHWIO.

.

‘ CH1™ wignz moo

15.000,000,000 kHz
02.000 Vpp

Return

Puc. 78 YcTaHOBKa YacToTbl ClleOBaHUA CMMBOJSIOB MOAYMpPYOLLEN
LrdpoBoOIi NocnefoBaTeNbHOCTN

4. BknioyeHne nojaunm cpopmmpoBaHHoro QPSK-cvrHana Ha Bbixof

reHepatopa.
Haxmute kHonky CH1 Ha nepepHel naHenu Aans GbiCTPOro BKIOYEHWA
nogaun cdopmmposaHHoro QPSK-curHana Ha Bbixog 1. Mpu BKNOYEHHOM
BbIXxofle kaHana metka CH1 ropur, n usankatop «OFF» cnpasa (B obnactu
HacTpoWiKkn KaHana CH1) ctaHoBUTCA BMeCTO 6eN10ro cepbim, 6eibiM LiBETOM
BMeCTO Hero Tenepb BblAenaeTca 3Hauok «ON», yTo cBMAeTenbCTByeT O
BK/IOYEeHUW KaHana 1.

Ha akpaHe ocuunnorpada, NoAKNIOUYEHHOTO K Bbixody reHepatopa CH1,
MOXHO 6yaeT HabnioAaTb cPOpPMMPOBaHHbIN cUrHan ¢ moaynauuein BPSK.
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Puic. 79 Ocumnnorpamma cdpopmmpoBaHHoro curHana QPSK

8.1.9 OcumnnaumoHHaa maHunynauusa (OSK)

B pexume OSK (Oscillation shift keying) BbixogHo cvrHan reHepatopa
npefcTaBnAeT coboi NPepbIBUCTbINA FAPMOHUYECKINIA CUrHas. B MomeHT, Koraa
BHYTPEHHWI KBapLEBbIi reHepaTop HaurMHAeT reHepupoBaTb KonebaHwue,
Ha BbIXxOA nNpubopa HauMHAeT MOAaBaTbCA TAPMOHUYECKUA  CUrHan
HecyLlei YacToTbl, Korga KonebaHve BHYTPEHHErO KBapLEBOrO reHepartopa
3aKaH4MBaEeTCA, BbIXOAHON MOAYNMPOBAHHbIM CUrHan npeacTaBnseT cobon
HyrfieBoe MOCTOAHHOE HamnpsXeHue. BkioueHne/oTKoueHne BHYTPEHHero
OMOPHOro reHepaTopa YNpPaBiAeTCA BbICOKAM W HU3KUM  YPOBHAMM
MOZYNMPYIOLLEro CMrHana.

Mpn 3ToM amnanTypa reHepupyemoro kKonebaHuA NIMHeHO HapacTaeT
nnn y6biBaeT (MPW BKIKOYEHUN WU OTKIIOYEHNN BHYTPEHHETO OMOPHOrO
reHepaTopa COOTBETCTBEHHO) B TeUeHVe Nepnopa KonebaHus, reHepupyemoro
BHYTPEHHVM OMOPHbIM FEHEPATOPOM.

B kaHanax reHepatopa CH1 n CH2 moXHO mopynupoBaTb pasfinyHble
CUrHasbl HE3aBVCMMO APYT OT Aipyra, NPUMEHASA OAWH Vi TOT e UIIN Pa3NnYHbIN
TN MOAYNALNN.

[nAa Bblibopa ocumnnaumoHHon mMaHunynauun (OSK) Haxmute MOD —
Type — OSK.
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CH1 ,, wonz moo

Ty

Puic. 80 Bbibop ocynAnALMOHHOM MaHUMYAALMM M3 CUCKA BOCTYMHBIX TUMOB
MogynALmMn

HacTtpoiiku Hecyuero curdana. B pexumve OSK Hecylaa moxeT 6biTb
TONbKO CVHYCOVAanbHOM GopMbl.

Korpa BbibpaH pexum OSK, HaxxmuTe KHOMKy Sine Ha naHenu 6bicTporo
Bbl6Opa GOpMbl CUrHana AnA YCTaHOBKMU CUHYCOMAAnbHON GOpMbl cUrHana
HecyLlen.

[na cuHycompanbHOM Hecylen [OCTYMNHbI Cleaylolmne HacTPONKM
napameTpos:

« vactoTa Freq;

« pa3max no amnautyge Amp;

«  MoCTOsIHHOe cmelleHne no amnnutyge Offset;
« MOCTOsAHHOe cMelleHue no ¢dase Phase.

YcTaHOBKa 4acToTbl Hecyuwiero curHana. 1o ymonuaHuio vactoTa
Hecywen coctanseT 1 kM. [uanasoH yCTaHOBKM HecCylleil 4acToTbl
cocTtaenset ot 1Mk ao 160 MIy.

[nA  ycTaHOBKM  Hecywel 4acTOoTbl CHayana C  MOMOLLbIO
MHOTOGYHKLMOHANBbHOIO nepeknoyaTens UM KypcopHbIX KHOMOK, nrM6o
Ha)xaTvem cooTBeTCTByIOLWEN GYHKLMOHaNbHOM KHonku F1 Bblbepete 1
HaXmuTe NKOHKY Freq, nocne yero BBeAnTe HEOOXOAMMOE 3HAUEHME YacTOTbl
1 BblbepUTe HY>KHYI0 eAUHULLY 3MePeHUA A 3aBepLUeHNsA BBOAA.
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Highz MoD HighZ BASE
orr orr

1.000,000,000 kHz 1.000,000,000 kHz
5.000 Vpp 5.000 Vpp

omv omv

0.000 ¢ a 0.000 ©

Pwnc. 81 YcTtaHoBKa 4acToThbl Hecyuero cmrHana

HacTpoiiku mopynupyilouiero curHana. [Jna nepexopa K HacTpolike
napameTpoB MOAY/IMPYIOLLEro c1rHana obpatutech B meHo MOD.

B pexume oCLMANALUMOHHON MaHUNYNAUMU ANIA HAaCTPOWMKM JOCTYMHbI
cnepyioLme napameTpbil:
+  BbIOOP NCTOUYHUKA MOAYNMPYIOLLEro CrHana Source;
+  nepuwop KonebaHvs, reHepupyemMoro BHyTPEHHVIM OMOPHbIM FreHepaTopom

OscTime;
+  YacToTa CflefoBaHUA MOAYNINPYIOLWUX NPAMOYTOMbHbIX MMMYNbCoB Rate;
«  BbIOOP NCTOYHMKA MOAYNMPYIOLLEro CUrHana.

leHepaTop RGK FG-1602 faéT BO3MOXHOCTb BbIOpaTb BHYTPEHHUIA UK
BHELHU UCTOYHWMK MOAynvpylowero curHana. Mpu BKIOUEHUN B pexunme
OSK no ymonuaHuio yCTaHOBNEH BHYTPEHHWUA WCTOYHUK MOAYNUPYHOLLEro
curHana. Ytobbl M3MEHUTb UCTOYHMK Ha BHELUHWIA, HAXXMUTE MKOHKY Source
B nogmeHo MOD. [na 3Toro BOCMONb3yNTECH MHOTrOGYHKLMOHANbHBIM
nepeksnioyatenem, KypcopHbIMM KHOMKaMU uny Knasuwen F2 Ha naHenn
dYHKLMOHANbHBIX KHOMOK.

. ez Moo CH2 ,, wanz sase

OSK Freq 1.000,000,000 kHz
Internal Amp 0 Vpp Source
500.000 us Offset omv Internal

500.000 Hz Phase

OscTime

Puc. 82 Bbibop MCTOYHMKa MOAYNMPYIOLLEro curHana
81



1. BHYTPEHHWI NCTOYHNK.

Mpn BblbOpe BHYTPEHHEro WCTOYHMKA B KauyecTBe MOAYNMPYIOLLEro

curHana WCnonb3yeTca MNPAMOYFObHLIN cUrHan ¢ Ko3dpduumeHTom

3anoniHeHna 50% (AaHHbI nNapameTp He perynupyetcs). Bbl moxete

M3MEHUTb YacToTy cCnefjoBaHWA MPAMOYrofibHbIX umnynbcos (Rate),

YTOObI HACTPOUTb MPOAOMKNTENBHOCTb BKIIOYEHHOTO 1 OTK/IOYEHHOro

COCTOAHMA OMOPHOro reHepatopa. Hanpumep, Npu 3HayeHWM YacTOTbI

cnepoBaHnA umnynbcoB 1 KI, NPOJOMKUTENbHOCTb BKIIOUYEHHOTO U

OTKJTIOYEHHOIO COCTOAHMI OMOPHOro reHepaTopa cocTaBuT Mo 0,5 Mc.

2. BHeWwHW NCTOYHUK.

Mpu BbIGOPE BHELIHErO UCTOYHMKA MOAYNALMK HecyLlas MOAynupyeTca

BHEWHNM UMPPOBLIM CUrHanom. Amnnutypa reHepupyemoro OSK

CUrHana ynpasfifeTca NOrMYecKMi YPOBHAMW CUrHana, nopjaBaemMoro

Ha pasbem AnA BHelHero curHana unposoit mopynauum (FSK Trig) Ha

3agHen naHenu npuéopa. MNpu nopaye HU3KOro NOTMYECKOrO YPOBHA

MHPOPMALIMOHHOTO CMrHana BbIXOAHOW CWUrHan reHepatopa Oyget

NpeAcTaBNATb rapMOHNYECKNIA CUrHan Hecylleid 4acToTbl, a Mpu nofaye

BbICOKOrO JIOTMYeCKoro YpoOBHA — reHepauma CuWrHana npekpatiaercs

(HyneBoe NOCTOAHHOE HamnpAXeHwue).

Hactpoiika nepuopa Kone6aHus, reHepupyemoro BHYTPEHHUM
onopHbIM reHepaTtopom (OscTime). [1na HacTpoiikn nepuopa KonebaHus,
reHepMpyeMoro BHYTPEHHUM OMOPHbIM reHepaTopoMm, Haxkmute OscTime
B nogmeHio MOD. [ina 3Toro BOCMONb3yNTeCb KYPCOPHbLIMW KHOMKaMu,
MHOroQyHKLUMOHANbHbIM MepekoyaTeneM WM Haxmute Knasuwy F3 Ha
dYHKLMOHaNbHOW NaHenw. Mo ymonyaHuio fAaHHbIN napameTp paBeH 50 MKC.
JInanasoH ycTaHOBKM COCTaBNAET OT 8 HC 10 5 MC.

Hactpoiika yacToTbl cnefoBaHNA NPAMOYronbHbIX MMnynbcoB (Rate).
HacTtpoiika 4acToTbl CnefoBaHWA MPAMOYrOSibHbIX UMMYbCOB AOCTYMHa
npun Bbibope BHYTPEHHEro UCTOYHUKa moaynaumun. Mpwu Bbibope BHeLHEero
MCTOYHMKa MoaynALmMm, napameTp Rate HefjocTyneH Ana HaCTPOMKN.

Mo ymonuaHWio vacToTa cCnefjoBaHWA MNPAMOYIOfbHbIX VMMYNbCOB
paBHa 500 Iy 1 MOXeT 6bITb M3MeHeHa B Anana3oHe ot 2 My go 5 klu. Ana
VN3MeHEHUA 4acToTbl ClefJOBaHUA MPAMOYrOJSibHbIX UMMYSbCOB HaXXmuTe
Rate B nogmeHio MOD. [1na 3Toro Bocnonb3yntecb KypCOPHbIMU KHOMKamMu,
MHOrOQYHKLMOHANbHBIM MepeKkoyaTenieM Wi Haxmute knasuwy F4 Ha
dyHKLMOHaNbHOW NaHenu.

Pa3BepHyTbI NpuMep reHepauumn curHana B pexkume OSK. MNpumep
reHepaunn curHana ¢ manunynauven OSK npu uyactote cnegosaHuA
NPAMOYTOMNbHbLIX  MOAYVPYIOWMX  UMNYNbCOB BHYTPEHHEro UCTOYHMKa
B 100 Ty, nepviofe KonebaHWsA, reHepupyemoro BHYTPEHHMM OMOPHbIM
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reHepaTopoM, 1 MKC U MpW CUHYCOMAANbHOW Hecylen C pa3smaxom Mo

amnnutyge 2 B n vactoTon 2 kI, onncbiBaeTca cneayowmnmm 4encTBUAMA:

1. Bkntounte GyHKLMIO OCLUMANALMOHHON MaHunynauun (OSK).
[inAa sToro HaxmuTe KHonky MOD Ha nepepHeln naHenu npubopa. 3atem
HaxmuTe Type 1 Bblbepete OSK. BbI6Op OCLMANALMOHHON MaHWNYyNALUA
OCYLLeCTBAIAETCA C MOMOLLbI0O MHOrOQYHKLMOHANbHOrO nepekstoyaTtens
nnm undpoBoI KnasmaTtypbl HaxaTem unudpbl 8.

. Miohz MoD MighZ BasE

OSK 1.000,000,000 kHz

Internal 5.000 Vpp Source
et n Internal
Phase B

Puic. 83 Bbibop ocynAnALMOHHOM MaHUMYNALMM U3 CUCKA BOCTYMHbIX TUMOB
mogynAunn

2. YcTaHOBKa NMapameTpoOB HeCylliero CurHana.

Bocronb3yitecb naHenbtlo 6bicTporo Bbibopa ¢opmbl curHana. Ans

TOro, 4Tobbl B KauecTBe Hecyllel YCTaHOBUTb CUHYCOVMAANbHbIA CurHan,

HaKMUTe Ha naHenu KHonky Sine. CvHycoupanbHbIi CUTHaNn ABRAETCA

dopmoli crrHana HecyLei No yMon4aHumio.

[inA BbI6Opa NapameTpoB Hecyllel B NOAMEHI0 HeCyLUell BOCMONb3yhTech

KYPCOPHbIMU KHOMKaMM, MHOFOYHKLMOHANbHbIM NepeKtoyatenem nuim

Knaswviwamm GpyHKUMoHanbHon navenu (F1, F2 n ap.).

[nA CcMHycompanbHOro Hecyllero curHana A[OCTYMHbl cnepylowme

HaCTPOWKM:

+ yacToTa Hecylleit Freq — ycTaHOBWTe 3HaueHve 2 1 BbibepeTe eavHNLY
n3mepenus kHz;

+ pa3smax no amnauTyge Amp - ycTaHOBUTe 3HauyeHue 2 1 BblbepeTe
efuHuLYy n3mepexus Vpp;

« MOCTOAHHOEe cMmelleHre no amnnutyge Offset — BbibepeTe 0, uTOOGLI
YCTaHOBUTb CUTHanN 6e3 cMeLeHnsA No amnanTyae;

+ MOCTOAHHOE cMelleHme no ¢ase Phase — BbibepeTe 0, UTO6bI YCTaHOBUTH
curHan 6e3 cvelleHrs no dase.
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CH1 ,, wanz woo o MonZ BASE

OSK eq 1.000,000,000 kHz
Internal
e 500.000 us
Phase  0.000°

Pwvc. 84 YctaHOBKa 4acToTbl Hecyuero cmrHana

HacTpoiika napameTpoB oCLMANALNOHHOM MaHUMYNALMN.

o OKOHYaHWM HaCTPOWKM MNapameTPOB HEeCYLIero CUrHana Haxmurte
KHomKy MOD Ha nepefHeii naHenu, 4toObl MepenTn K HacTpoiike
napameTpoB OCLMANALMOHHON Manunynauum OSK.

B noameHto napameTpos OSK oTpaxeHbl cnefytoLime napameTpbi:

* MCTOYHMK MOAYNMPYIOLLEro curHana Source — AnsA Bbibopa BHYTPEHHEro
NCTOYHWKS;

BblbepeTe onuuio Internal;

nepviof  KonebaHuA, reHeprpyemMoro  BHYTPEHHUM  OMOPHbIM
reHepatopom, OscTime - C nomoLLbto LMPPOBOI KNaBraTypbl yCTaHOBUTE
3HaueHue 1 1 BbibepeTe COOTBETCTBYIOLLYIO AVHULY U3MEPEHNA IS;

C nomowblo WKOHKM Rate HacTpoiWTe uvacToTy cCnepoBaHuA
MOAYNMPYIOLMX MPAMOYFOSIbHbIX UMIYNbCOB. [10 yMOnuaHmio oHa paBHa
500 lu. C nomoLwbio LdPOBOI KnaBmaTypbl ycTaHoBUTE 3HayeHne 100 n
BblbepeTe COOTBETCTBYIOLLYIO €AUHULLY n3MepeHua Hz.

HighZ BASE
orr

1.00

Puc. 85 YctaHOBKa 4acTOTbl CefjoBaHNA MOAYVPYIOLWNX NPAMOYFONbHbIX
nMnynbcos B pexnme OSK
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4. BknioueHve nopaun copmupoBaHHoro OSK-curHana Ha  BbIXof
reHepartopa.
HaxmuTe kHonky CH1 Ha nepepHelt naHenu Ans GbICTPOro BKIOYEHWA
nopaun cpopmmpoBaHHoro OSK-curHana Ha Bbixog 1. Mpr BKNOYEHHOM
BbIxofe KaHana metka CH1 ropwt, n nHgukatop «OFF» cnpasa (B obnactu
HacTpoliku kaHana CH1) ctaHoBWTCA BMecTo 6e510ro cepbiM, 6enbiM LiBETOM
BMeCTO Hero Tenepb BbigenaeTca 3Hayok «ON», uTo cBUAETENbCTBYET O
BKJIIOYEHUN KaHana 1.
Ha sKkpaHe ocumnnorpada, NOAKYEHHOrO K BbixoAy reHepatopa CH1,
MOXHO 6yAeT HabnofaTb CGOPMMPOBaHHDIN curHan ¢ moaynauuein OSK.

Puc. 86 Ocumnnorpamma chopmmnpoBaHHoro curHana OSK

8.1.10 KBagpatypHaa amnnntyaHaa moaynaumna (QAM)

Mpy KBappaTypHOW aMNAUTYAHOW MOAYNALMU B KauyecTBe Hecyluen
MNCMonb3yloTcA ABa CUrHana OAMHAKOBOW YacTOTbl, HO C pasHuuen da3 900
(06bl4HO 0603HauaeMble Kak Sin 1 Cos), KOTopble NOABEPralTCA aMNANTYAHO
MOAYNALMM NONE3HbIM CUrHaNOM OCHOBHOW MOSIOChI YacTOT.

leHepaTtop curHanos RGK FG-1602 moxeT BOCMPOU3BOAUTb CUrHanbl € 7
pPasnnuHbIMK NopaAKaMM KBaapaTypHOM amnautygHon moaynauun: 4QAM,
8QAM, 16QAM, 32QAM,64QAM, 128QAM 1 256QAM.

B kaHanax reHepatopa CH1 u CH2 moXHO MoaynmpoBaTb pasfinuHble
CUrHasbl HE3aBVUCMO AAPYT OT APYra, MPUMEHSASA OAVIH U TOT XKe U Pas3nnyHbIi
TUMN MOAYNALUN.

na Bblbopa KBagpaTypHOil amnanTyaHoi mopynaumm (QAM) HaxmmTe
MOD — Type — QAM. Mpu BKAoyeHHOM pexumve QAM npubop 6yaet
reHeprpoBaTb BbIXOAHOW MOAYNNPOBAHHbIA CUTHAN, W3MEHAWMACca B
COOTBETCTBMM C 3afjaHHbIMM MapameTpamy Hecywen 1 MOoAynmpyloLero
curHana.
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CH1 ,, wsnz oo ors Mishz BASE

QAM 1.000,000, 00
40AM 5.000 Vpp

Source  PN7 omv

Rate 10.000,000 kHz 0.000

Q

Puc. 87 Bbibop KBaapaTypHoOi amnanTygHon moaynaumm (QAM) B cnucke
[OCTYMHbIX BUAOB MOAYNALN

HacTtpoiiku Hecyuwiero curHana. Qopma Hecyllero curHana B pexvme
QAM MOXeT 6bITb TONIbKO CUHycompanbHoi. Korpa BbibpaH pexum QAM,
HaXMuUTe KHOMKY Sine Ha maHenu 6bicTporo Bbibopa popmbl curHana Ana
YCTaHOBKW CUHYCOUAaNbHON pOPMbI CirHana HecyLuen.

[na cuHycompanbHOM Hecylen [OCTYMNHbl Cleaylolmne HaCcTPONKM
napameTpoB:

« yactoTa Freq;

« pa3smax no amnautyge Amp;

«  MocCTosHHOe cMelleHne no amnnutyge Offset;
+ MOCTOsIHHOe cmelleHue no dase Phase.

YcTaHOBKa 4acToTbl Hecylero curHana. [lo ymonuaHuio uactoTa
Hecywen coctaBnaeT 1 KMy, [JMana3oH YyCTaHOBKM HecCylleil 4acToTbl
coctasnsaet ot TmKIy go 160 MIy.

[nA  yCTaHOBKM  Hecyllein  4YacToTbl  CHayana C  MOMOLbIO
MHOTOMYHKLUVOHANIbHOM PYYKN WM KYPCOPHbIX KHOMOK, NGO HaxaTuem
COOTBETCTBYIOLEN GYHKLMOHaNbHOMN KHOMKK F1 BbiGepeTe 1 HAXXMUTE MKOHKY
Freq, nocne uero BBeguTe HeOOXOAUMOE 3HAUYEHWE YacTOTbl U Bblbepute
HY>KHYIO eAVHMLY 3MEePEHVA A1 3aBepLUEeHVA BBOAA.
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CH1,,, wahz uoo oy HaN BASE

Freq 1.000,000,000 kHz 1.000,000,000 kHz
5.000 Vpp 5.000 Vpp
omv t  omv
0.000 ¢ 0.000 ©

Pwc. 88 YcTaHOBKa 4acToThbl Hecyuero cmrHana

Hactpoika napameTpoB KBapgpaTypHOIl aMnIUTYAHOW MOAYynALUN.
[ina nepexoja K HacTpoONKe napameTpoB KBagpaTypHOM aMmnauTygHOWN
mogzynauun obpatutecs B meHto MOD.

B pexume KBagpaTypHOW amnaWTygHOM MOZYNAUMM AS1A HACTPOMKM
[OCTYNHbI CnepaytoLme napameTpbl:

«  MOpAJOK KBaapaTypHOM amnanTyaHon mogynaumum Map;

«  WCTOYHMK Mopynupytoulero curHana Data Source;

+ yacToTa  C/lefloBaHMA  CMMBOJIOB  MOAYyAMpYyoLen undposoit
nocnefgoBaTenbHocTh Rate.

BbiGop nopsaaka KBajgpaTypHOUl  aMNAUTYAHOW  MoAaynauun.
MopAagok KBaapaTypHON amnaNTyAHOM MOAYNALUN onpeaensaeT KonnyecTBo
BO3MOXHbIX ~ Pa3fINUHbIX ~ COCTOAHWMA  MOAY/IMPOBAHHOIO  CUrHana,
oTnvvalowmxca Apyr oT apyra ¢dasoin u (vnu) amnauTtypon. Moaynauuu
pasfnNyYHbIX MOPAAKOB OMMUCHIBAIOTCA COOTBETCTBYIOLUMUN  CUTHANbHBIMUN
CO3Be3aUAMMU.

[na Bblbopa nopagka KBagpaTypHOW aMMAWTYAHOW — MoAynAaummn
HaxXmuTe MKOHKY Map B nogmeHio MOD. [ina 3Toro BoOCMonb3yntechb
MHOrOoQYHKLUMOHANbHbIM NepeKsioyaTenemM, KypCOPHbIMM KHOMKaMU wnu
knasuweit F2 Ha naHenn ¢yHKLUMOHAabHbIX KHOMOK.

Ona Bblbopa [OCTYyMHbI MoOAynAuMM cnepylowmx nopaakos: 4QAM,
8 QAM, 16QAM, 32QAM, 64QAM, 128QAM wnu 256QAM. [ina Bblbopa
nopsApka KBajpaTypHOW  aMMIMTYAHON — MOAYNAUMM  BOCMOMb3yWTeCh
MHOTOGYHKLMOHANbHBIM NepeKtoyaTeNieMm U HaKM1MTe COOTBETCTBYIOLLYIO
undpy Ha LndpoBoIt KnaBmaType.

Bbi6Op WCTOYHMKA Mopaynupyowero curHana. B pexvme QAM
JLOCTYMEH TOJIbKO BHYTPEHHUI MCTOYHUK MOAYNVpYtoLiero curHana. lMpw stom
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[IOCTyreH BblGOp reHepripyeMoli [BOWYHONW MocnefoBaTenbHOCTU. YTobbl
Bbl6paTb reHepupyemyio MOAYIUPYIOLLY0 NMOC/eA0BaTEIbHOCTb CUMBOJIOB,
HaXmuTe MKoHKY Data Source B nogmeHio MOD. [1na 3Toro Bocnonb3yntecb
MHOTrOoQYHKLUMOHANbHbIM NepeksiouaTenemM, KypCOpHbIMM KHOMKaMU uan
knasuweit F3 Ha naHenn ¢yHKLUMOHaNbHbIX KHOMOK.

Monb3oBaTento AOCTyneH Bbl6Op 8 reHepupyembiX MCEBAO-LIYMOBbIX
[BOVYHbIX MOCNeAoBaTeNIbHOCTEN pasfnuyHon AnuHbl (7, 9, 11 cumBonos
n pAp.) [OnvHa nceBRO-LUYMOBOWM  MOCNEAOBaTeNIbHOCTU OTpaXkeHa B
Ha3BaHMM cooTBeTCTByloWero wuctoyHuka (PN7, PN9, PN11 u ta) Mo
yMonyaHuio BblbpaH mctouHuk PN7. [1na Bbibopa reHepuipyemoii nceBpo-
LUYMOBOI MOC/IEA0BATENIbHOCTM BOCMOMb3YATECH MHOTMOGYHKLMOHANbHbIM
nepeknioyaTeNieM WAM HaXKMUTE COOTBETCTBYIOLYIO UMPPY Ha umdpposom
KnaBuaType.

HacTpoiika 4acToTbl cnefjoBaHMA CUMBOJIOB MOAYNMPYIOLLEn
uudposoil nocnegoBatenbHocTu (Rate). Yactota cnefoBaHus CMMBONOB
Moaynupyiowein  LMpoBON  MocnefoBaTeNbHOCTU (MM CKOPOCTb
MaHVNYNALUM, WIN YacTOTa CMeHbl YeTbipex AOCTYMHbIX 3HauYeHuin ¢pasbl) Mo
ymonuaHuto coctaBnset 10 KL 1 MOXeT 6bITb 3MeHeHa B Avana3oHe oT 2 Ml
[0 100 Kklu. Ana nameHeHVA 4acToTbl ClleJOBaHNA CUMBOJIOB MOAYNUPYIOLLEi
undpPoBON MOCNEAOBATENIbHOCTU HaxmuTe Rate B nogmeHio MOD. [nsa
3TOr0 BOCMOJb3YNTECH KYPCOPHbIMM KHOMKamMK, MHOTOQYHKLVOHANbHbIM
nepeknioyaTenem Unm HaxkmmTte Knasuily F4 Ha pyHKLMOHaNbHOM naHenu.

Pa3sBepHyTblli NpuMep reHepauuum curHana c¢ KBaapaTypHou
amnanTyaHol moaynAaumei. Mpumep reHepauun curHana ¢ Moaynauueit
QAMG64, LundpoBbIM MOAYNINPYIOLUM CUFHASIOM, FEHePYPYEeMbIM BHYTPEHHIUM
MNCTOYHMKOM MCeBAO-WYMOBOW MocnefoBatenbHocT gnvHon 7 (PN7), ¢
yactoTon cnepoBaHuA cumeonoB 100 Iy, Mpu cuHycompanbHOW Hecyluen
yactoTton 2 kly 1 pasmaxom no amnautyge 2B onucbiBaetca cnepyowmm
NeNCTBUAMM:

1. BkniouunTte GyHKLMIO KBafpaTypHO amnanTygHon moaynauum (QAM).
[ina 3Toro HaxmuTe KHonky MOD Ha nepepHeli naHenu npubopa. 3atem
HaxmuTe Type u Bbibepete QAM. Bbibop KBafgpaTypHOW aMnanTyAHOW
MOAYNAUMM  OCYLIeCTBAAETCA C  MOMOLbI0  MHOTOGYHKLMOHANbHOrO
nepeknoyaTens U LMPpPoBoOI KnaBmaTypbl HaxkaTem Ldpbl 9.
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oee k2 MOD CH2,, wanz oase

QAM Freq
4QAM Amp
PN7 Offset
10.00 Phase

Puc. 89 Bbibop KBafpaTypHO aMnanTy4HON MOAYNALMK U3 CINCKA
AOCTYMHBIX TUMOB MOAYNALMY

YcTaHOBKa NapameTpoB HeCyLero curHana.

Bocronb3yitecb naHenbtlo 6bicTporo Bbibopa ¢opmbl curHana. Ans
TOro, YTobbl B KauecTBe Hecyllel YCTaHOBUTb CUHYCOVMAANbHbBIN CuUrHan,
HaXMUTe Ha naHenu KHonky Sine. CvHycoupanbHbIi CUTHaNn ABRAETCA
dopmolii crrHana HecyLei Nno yMon4aHumio.

[inA BbI6Opa NapameTpoB HecyLel B MOAMEHIO HecyLuel BOCMONb3yiTech
KYPCOPHbIMU KHOMKaMM, MHOFO(YHKLMOHANbHbIM NepeKoyaTenem nuim
Knaswviwamm GpyHKUMoHanbHon navenu (F1, F2 n ap.).

[nA  CcMHycompanbHOro Hecyllero curHana A[OCTYMHbl crnepyowme
HaCTPOWKN:

yacToTa Hecyleln Freq — yctaHOBWTe 3HaueHMe 2 1 BbibepeTe eanHULYY
n3mepenus kHz;

pasmax Mo amnautyae Amp - ycTaHOBUTE 3HauyeHue 2 U BblbepeTte
enuHuUy nsmepexus Vpp;

noctoAaHHoe cmeleHve no amnnutyge Offset — BbiGepete 0, UTOOLI
YCTaHOBUTb CUTHaN 6e3 CMeLeHnaA No amnanTyae;

noctoAaHHoe cmelleHye no ¢ase Phase - BbibepeTe 0, 4TOOLI yCTAaHOBUTHL
curHan 6e3 cmelleHmna no dase.
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CH1 ,, wenz Moo CH2 ,, wenz sase

Freq 1.000,000,000 kHz Freq 1.00(
5.000 Vpp Amp 5.000 Vpp

omv

0.000 °

Pwnc. 90 YcTaHOBKa 4acToTbl Hecyuero cmrHana

HacTtpolika napameTpoB KBagpaTypHOW aMMIMTYAHON MOAYNALNN.

Mo OKOHYaHUM HACTPOWKN MapameTPOB HECYLIEro CUrHaia HaxmuTe
KHonKy MOD Ha nepefHeit naHenu, 4Tobbl MNepenTn K HacTpoiike
napameTpoB KBaApaTypHOI aMNanTyAHOM MOAYALIMN.

B noameHto napameTpoB QAM oTpaxeHbl ciefyiowme napameTpbi:
NopAfOK KBajpaTypHOW ammauTygHon mopynaumm Map - BbibepeTe
64QAM 13 cnucka AJOCTYMHbIX NOPAAKOB. [nA 3TOro BOCMOJNb3yWTeCh
MHOrOQYHKLMOHaNbHBIM MepeK/oyaTenemM Wan HaxXmuTe KHOMKY 4 Ha
undpoBsoii knaBmatype. ObpaTtnTe BHUMaHME, Kak Npu 3TOM U3MEeHUSIOCh
CUrHanbHoe Co3Be3Ave Ha SKpaHe npubopa;

WCTOYHMK MOAYNMPYIOLWEro curHana Source — M3 CNMCKa AOCTYMHbIX
WCTOYHMKOB MCEBAOLIYMOBOIN MOC/IEA0BATENIbHOCTU HY>KHO BbIOpaThb
PN7. [laHHbI/ NCTOYHWK ABNAETCA NpefyCTaHOBNEHHbIM MO YMOMYaHWIo,
MO3TOMY M3MeHATb ero He Tpebyetca. Mpy nomoLmn NKOHKKM Rate MOXHO
HacTPOWTb YacTOTy CrlefOBaHUA CYMBOJIOB LMPPOBOM MOAYNMpPYoLLei
nocnepoBatesibHocT. C nomollbio LdpoBOii KnaBmaTypbl yCTaHOBUTE
3HaueHune 100 1 BbibepeTe efnHMLY n3mepeHna Hz.
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[ CH1 ,, wonz moo oy MR BASE

Type QAM
Map 640AM
So PN7

100.000 Hz

Punc. 91 YcTaHOBKa nopAaKa KBagpaTypHOW aMMIMTYAHON MOAYNALNN

4. BknioueHve nopaun cpopmmpoBaHHoro QAM-curHana Ha BbIXof
reHepartopa.
HaxmuTe kHonky CH1 Ha nepepHelt naHenu Ans GbICTPOro BKIOYEHWA
nopauun cdopmmposaHHoro QAM-curHana Ha Bbixog 1. Mpu BKNOYEHHOM
BbIxofe KaHana metka CH1 ropwt, n nHgukatop «OFF» cnpasa (B obnactu
HacTpoliku kaHana CH1) ctaHoBWTCA BMecTo 6e510ro cepbiM, 6enbiM LiBETOM
BMeCTO Hero Tenepb BbigenaeTca 3Hayok «ON», uTo cBUAETENbCTBYET O
BKJIIOYEHUN KaHana 1.
Ha sKkpaHe ocumnnorpada, NoAKYEHHOrO K BbixoAy reHepatopa CH1,
MOXHO 6yaeT HabniopaTb curHan QAM, chopmMpoBaHHBIN COriacHO
OMMCaHHbIM BbllLE NapaMeTpam.

T, et e

(LA HHH” Goupiing

I

Puvic. 92 Ocunnnorpamma cpopmmnpoBaHHoro curHana QAM64
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8.1.11 Cymmupyiouwiasa moaynauua (SUM)

Mpn cymmupyioLein Moaynauum MOAyIMpOBaHHbI CUTHaN CKNafblBaeTca
13 CUTHana HecyLen n MoaynunpyloLLero curHana. BoixogHom curHan agnaerca
CyMMOW Mpou3BefeHNa aMnanTyAbl Hecylled n KoadouumeHTa Moaynaumm
1 NpousBefeHUA aMnauTyabl MOAYNMPYIOLEero curHana v KosdpduumeHTa
MoAynALMN.

B kaHanax reHepatopa CH1 n CH2 mMOXHO MoAynvMpoBaTb pa3fnyHble
CUrHasbl He3aBVCMO APYT OT ipYyra, MPVUMEHSASA OAUH U TOT Xe UM PasinyHbIn
T™MN MoAynALun.

[ina Bbibopa cymmupytowein mogynaumum (SUM) Haxmute MOD — Type
— SUM. TMpun BKntoyeHHOM pexume SUM npubop 6ynet reHepupoBaTb
MOAYNMPOBAHHBINA CUTrHan, U3MEHAIOWMNIACA B COOTBETCTBUM C 3afjaHHbIMMK
napameTpamu HecyLlen n MoAyN1pYIoLLero cCurHana.

Wighz Base

1.000,000,00¢
5.000 Vop
omv
100.000 Hz 2 0.000
Depth  100.000

Puc. 93 Bbibop cymmupyioLlein MOAYNALMI 13 CMICKa JOCTYMHbIX TUMOB
mogynaumnm

HacTtpoiku Hecyuiero curHana. ®opma Hecylero curHana B pexume
CyMMUpYIOLLei MOLYNALMN MOXET OblTb CMHYCOMAANbHON, MPAMOYrOSIbHOMN,
nunoobpasHoN NN NPOM3BOSbHOW (3a UCKNIOYEHEM NMOCTOAHHOIO YPOBHA
Hanps»keHus). Mo ymonuyaHuio B KayecTBe HeCyLlero curHana yctaHoBJEHa
cuHyconpa. Koraa BbibpaH pexum SUM, HaxXmyTe COOTBETCTBYIOLLYIO KHOMKY
Ha naHenu 6bICTporo Bblbopa GpopmMbl CUrHana Ans YCTaHOBKU Tpebyemoi
$opMbl cMrHana Hecyluen.

[nAa pas3nuuHbix GOpM CUrHanma npeaycMOTPEH COOTBETCTBYIOLMI
CMMCOK NapameTpoB. Hanpumep, Ana crHycovpanbHOWM Hecylei AOCTYMHbI
cnepytoLme HacTPOKN NapameTpoB:

« yvactoTa Freq;

« pa3smax no amnnutyge Amp;

+  MOCTOAHHOE cMelyeHmne no amnnutyge Offset;
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+  MOCTOsHHOe cmelleHue no ¢dase Phase.

YcTaHOBKa 4acTOTbl Hecyl|ero curHana. [JuanasoHbl 4acToT Hecylen
MOTYT ObITb PasfMUHBIMA U 3aBUCAT OT BblOpaHHOW (OpPMbl HecyLien.
Mo ymonuaHuto Ana Bcex GyHKUWIA, OnucbiBaloWmUX ¢GopMy HecyLeil,
yCTaHaBnvBaeTca yactoTa 1 K.

[inA yCTaHOBKM HecCyLyei YyacToTbl CHavana BbibepuTe Gopmy Hecylero
CUrHana, a 3aTem C MOMOLLbIO MHOFO(YHKLMOHANBbHOM PYUKM NI KYPCOPHbIX
KHOMOK, NMBO HaaTnMem COOTBETCTBYMLEN GYHKLMOHaNbHOW KHOMKK F1
BblbepeTe M HaXmuTe UKOHKY Freq, mocne uero BBeauTe Heobxopmmoe
3HaUYeHMe YacTOTbl 1 BbIGEPUTE HYXKHYIO eIMHULY U3MEPEHNA AIA 3aBEPLLEHUA
BBOAA.

Punc. 94 YcTaHOBKa 4aCTOTbl HeCyLero curHana

Hacrpoiiku mopynupylowero curHana. [lna nepexopa K HacTponike
napameTpoB MOAYNMPYIOLLEro CUrHana obpaTtutecs B meHto MOD.

B pexume cymmuvpylowein mMogynAuMM  ANA  HAaCTPOWKW  JOCTYMHbI
cnepyowve napameTpbi:

+  BbIBOP NCTOYHMKA MOAYNMPYIOLLErO CUrHana Source;
«  ¢dopma mogynmpyowiero curHana Wave;

« yacTtoTa Moaynupytoulero curHana Freq;

«  rny6uiHa moaynaumu Depth, BbipaxeHHas B %.

Bbl6op ucCTOYHMKa Mopynupylowero curHana. lenepatop RGK FG-
1602 [aéT BO3MOXHOCTb BblOpaTb BHYTPEHHWIA WM BHELHWUA WCTOYHMK
Mopynupyiolero curHana. Mpu BkntoyeHun B pexume SUM no ymonuaHuio
YCTaHOB/IEH BHYTPEHHWIN UCTOUHUK MOAYNVPYIOLEro CUrHana. Ytobbl 3MeHWTb
VICTOYHUK Ha BHELUHWI, HaXXMWTe MKOHKY Source B nogmeHio MOD. [ina storo
BOCMOSb3yTeCb MHOTOQYHKLMOHANbHBIM  MepeKnioyateneM, KypCcopHbIMM
KHOMKamu unu Knaswwen F2 Ha naHeny GyHKLMOHaNbHbIX KHOMOK.
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( CH1™" wighz Moo CH2 ,, wenz sase

sum 1.000,000,000 kHz
ource  Intemnal 5.000 Vpp
omv
0.000°
Depth

Puic. 95 BbIGOp CTOUHMKa MOAYIMPYIOLEro CrHana

BHYTpPEHHWI NCTOYHVIK.

Mpy BbIGOPE BHYTPEHHErO WCTOYHMKA MOAYNMPYIOWMIA CUTHAN MOXET
6bITb CrieayloWMM: CUHYCOUAANbHBIM (MO YMOMYaHWMIO), MPAMOYTONbHbIM,
BO3pacTaloLLnm nMnoo6pasHbim, y6biBatOLLMM n“noo6pasHbIm,
NPOU3BONbHBLIM, LWYMOBLIM. YTOObI M3MeHWUTb GopMy MOAYNMPYIoLEro
curHana, Haxmute uKoHKy Wave B nogmeHio MOD. [na 3Toro
BOCMONb3yNTECh MHOTO(YHKLIMOHANbHBIM NepeksoyaTeniem, KypcopHbIMu
KHOMKamu unu Knasuieii F3 Ha naHeny GpyHKLUMOHaNbHbIX KHOMOK.
MapameTpbl MOAYNNPYIOLWMX CUTHAMOB MO YMOTYaHWIO:

NPAMOYFONbHbI CUrHan ¢ KoadprumeHToM 3anonHeHnsa 50%;
BO3pacTaloLMin MMN00OPasHbIN CMrHan ¢ Ko3pGULMEHTOM CUMMETPUN
99,9%;

y6blBalOLMiA MMNO06Pa3HbIN cUrHan ¢ KosdduumeHTom cummetpum 0,1%;
CcUrHan npouvsBosibHON GOPMbI: KOrAa B KauyecTBe MOAYNUPYIOLLEro
curHana BbibpaH CrHan Npou3BosibHOM GopMmbl, y6KnHa NamaTn A1 ero
BOCNPOV3BEAEHNA OrPaHNYNBAETCA 32 MITH. TOYEK;

LUYMOBOW CUrHan: 6enblii rayccoB LWyM.

BHeLWHWI NCTOYHUK.

Mpu BblbOpe BHELWHEro WCTOYHMKA MoAynAuMnM ¢opma U yacToTa
MOAYNNPYIOLWEro CUrHana CKpbITbl U3 CMMCKa NapameTpoB, W Hecylas
MOAYNIMPYETCA BHEWHVM curHanom. MmybrHa cymmupyiolleii MoaynaLmm
SUM ynpaBnsaeTcAa ypoBHeM curHana =5 B, nogaHHOro Ha pasbem AnA
BHELWHEro curHana aHanorosoii mogynauun (Modulation In) Ha 3apgHei
naHenu npubopa. Hanpumep, ecnn mmybuHa moaynAuuM B CNMCKe
napametpos pasHa 100 %, TO Npu nNojaye BHELUHEro MoAaynvpyoLero
cirHana +5 B, amnauTyga BbIXOAHOrO amMNAWUTYAHO-MOAYNMPOBAHHOMO
curHana byaet makcvmanbHol. Korga ypoBeHb MOAynupyloLwero curHana
cocTaBnsAeT -5 B, BbIXOAHOW amnnnUTyAHO-MOAYIMPOBAHHDIA curHan byaet
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UMeTb MUHUMANbHYI0 aMNanTyay.

YctaHOBKa 4acToTbl Mopynupylowero curHana. Ecnm  BbibpaH
BHYTPEHHUI MCTOYHUK MOAYNMPYIOLEro CUrHana, nosb3oBaTento [OCTyrneH
BbIGOP 4acTOTbl Mopynupylolwero curHana. o  ymonyaHuio 4actoTta
Mopynupyiolero curHana coctaenset 10 kM. [nA M3MeHeHMA 4acToTbl
MOAY/IPYIOLLEro CUrHana HaxmuTe UKOHKY Freq B nogmeHto MOD. [ina storo
BOCMONb3yATECH MHOFOQYHKLIMOHANbHBIM  MepeKsiovaTenem, KypcopHbIMU
KHOMKamun nnu knaeuwen F4 Ha naHenn GyHKLMOHaNbHbIX KHOMOK. [lnanasoH
YCTaHOBKM 4aCTOTbl MOAYNMPYIOLLEro curHana coctasnset ot 2 My go 100 Kliu.

Ecnu BbIGpaH BHELHWI NCTOYHMK MOAYNVPYIOLLEro CUrHana, To popma n
YyacToTa MOAYNNPYIOLLEro CUrHana HeROCTYNHbI ANA peAakTupoBaHua. Hecywan
6yfeT NPOMOAYNMpOBaHa CWUrHaNOM, MOAABAEMbIM C BHELUHETO WMCTOYHMKA.
JlnanasoH 4acToT BHeLIHero MoAynnpytoLero CUrHana nexuT B aranasoHe ot
2 mly go 20 Ky,

YctaHoBKa rny6uHbl mopynauun. MybuHa mopynAauuy BblpakaeTca B
npoLeHTax 1 NpeacTaBnAeT coboi BENNYNHY U3MEHEHWA aMNANTyAbl CUrHana.
Tny6riHa cymmupytoLein MogynaLum MoXeT ObiTb BbibpaHa B AnanasoHe ot 0%
0 100%, no ymonyaHwuto paBHa 100%. Ecnv rny6riHa mogynaumum yctaHoBEHa
Ha 0%, TO BbIXOAHOW CWrHan npeacTaBnAeT cobol CUrHan HecyLen YacToTbl.
Ecnu rny6buHa mogynauun coctaBnseT 100%, TO BbIXOAHBIM CUFHANOM ABNAETCA
mMopynupyiollee KonebaHwue. [inA perynmpoBKy rny6rHbl MOBYNALMN HaxMUTe
Depth B nogmeHto cymmupytowiein mogynsaumm MOD. [inA 3Toro Bocnonb3yintecb
MHOTOQYHKLMOHaNbHbIM  NepeKsioyaTenemM, KypCOpHbIMUA  KHOMKaMU  unu
KnaBuwwein F5 Ha naHenn GpyHKLMOHaNbHbIX KHOMOK.

Ecnu BblGpaH BHEWHWIA WCTOYHWK MOAYNALMM, aMMaUTyf[a BbIXOAHOTO
CUrHana Tak»ke ynpaBnsieTca ypoBHeM curHana +5 B, nogaHHoro Ha pasbem gns
BHeLUHero curHana aHanorosoii moaynauuu (Modulation In) Ha 3agHen naHenn
npwbopa.

Pa3BepHyTbIli nNpuMep reHepauunm CcurHana ¢ CyMMupyioLleil
mopynauuein. [InAa Toro, YToObl YCTaHOBUTb B KauyecTBe MOAYNUPYIOLLEro
CUHyconfanbHbI curHan ¢ yactotonn 1 KU, reHepupyemblii BHYTPEHHUM
MNCTOYHUKOM, @ B KauyecTBe Hecyllell YCTaHOBUTb MPAMOYrOfIbHOW CUrHan ¢
pa3maxom no amnautyae 200 mB, koaddrLmeHToM 3anonHeHnA 45% 1 YacToTon
2 kI npw rny6uHe moaynauum 80%, BbIMONHUTE CleayioLve AeNCTBIA:

1. BkntounTe dpyHKUM0 SUM.

[na s1oro HaxmuTe KHonky MOD Ha nepefHeli naHenu npubopa. 3atem

Haxmmte Type u Bblibepete SUM. Bbibop cymmupytowein mogynauum

OCYLLeCTBNIAETCA C MOMOLLbIO MHOTOGYHKLMOHANIbHOMO Mepeknioyatens

1y LPPOBOI KNaBMaTypbl HaXKaTVemM KHOMKM +/-.

95



[ cH1

Type SuM eq 1.000,000,000 kHz
Source  Internal 5.000 Vpp

Nave  Sine offs omv

Freq 100.0( s 0.

Depth 10

Puc. 96 Bbibop cymmmpyioLeint MOaynaLmm 13 cnmcka JOCTYMHbIX TUMOB
MoZynALuUm

YcTaHOBKa NMapameTpoOB HECYLLEro CUrHana

Bocnonb3yiiTech NaHenbto 6bICTPOro Bbibopa Gpopmbl curHana. ina toro,
YTOGbI B KAUECTBE HECYLLEe YCTaHOBUTb NPAMOYTO/bHbIV CUTHAN, HAXKMUTE
Ha nNaHenun KHonky Square.

[ins BbIGOpa NapameTPOB HecyLUel B MOAMEHIO HECYLUEN BOCMONb3YNTECH
KYPCOPHBIMU KHOMKaMM, MHOFOQYHKLMOHANbHbIM NepeKtoyaTenem nuim
Knasuwamu dyHKUMoHanbHou nanenu (F1, F2 n gp.)

[nA npAMOYrofibHOro Hecywero curHana [JOCTynHbl —cnepylome
HaCTPOWKM:

yacToTa Hecyuweln Freq - ycTaHoBWTe 3HaueHMe 2 1 BbibepeTe eanHuLy
n3mepeHus kHz;

pasmax no amnnutyae Amp - yctaHoBuTe 3HauyeHue 200 u BblbepeTte
eaviHMLY n3mepexua mVpp;

noctosHHoe cmeweHve no amnautyae Offset — BbiGepete 0, uTOGLI
YCTaHOBUTb CUrHan 6e3 CMeLLeHMA No aMMIuTyAe;

nocTosHHoe cmelleHve no ¢ase Phase - BbibepeTe 0, 4TOObI YCTAHOBUTH
curHan 6e3 cmelleHus no dase;

Ko3dppurumeHT 3anonHeHnsa Duty — yctaHoBUTe 3HaueHMe 45%.
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Square
[ CH1™ onzimoo CH2 | wionz sase e

ore
2.000,000,000 kHz Freq 1.000,000,000 kHz
200 mVpp Amp 5.000 Vpp
0mV. Offset 0 mV.

Please enter the Freq:

i
Return

Square
171

L CH1 ™ wignz moo CH2 ,, wanz sase

Freq 2.000,000,000 kHz Freq 1.000,000,000 kHz
Amp 200 mVpp Amp 5000V

0mV O
Phase [ Please enter the Duty:

Puic. 98 YcTaHOBKa KO3 dULMEHTa 3aMONTHEHUS UMITY/IbCOB HECYLLIETO
curHana

HacTtporlika napameTpoB CymmmpyioLLeli MOgynAaLmnu.

Mo OKOHYaHWM HACTPOWMKM MapPamMeTPOB HECYLLero CurHana Haxmure
MKOHKY Return nnu kHonky MOD Ha nepepHei naHenu, 4tobbl BepHYTbCA
Ha OfMH YpPOBEHb MEHIO Bbllle, U NepenauTe K HacTpoiiKe napameTpoB
cymmmpyioLlein mogynauun SUM.

B nogmeHto napametpoB SUM oTpakeHbl ciepytoLume napameTpbi:
MNCTOYHUK MOAYNMPYIOLLEro curHana Source — Ans Bbibopa BHYyTPeHHero
NCTOYHMKA;

BblbepeTe onuuio Internal;

dopma mogynupytowero curHana Wave — ans Bbibopa CMHyCoOVAanbHOro
MOAYyNMpYIoLLEro curHana Bbibepete onuwio Sine;

yacToTa Mmopgynupyolwero curHana Freq - ¢ nomolblo Lmpposoi
KnaBuaTypbl yCTaHOBWTE 3HaueHue 1 1 BblbepeTe COOTBETCTBYIOLLYIO
eanHnLy n3mepenus kHz;

.

.
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« C nomoublo uKoHKM Depth Hactpoitte rny6buHy moaynaumn. Mo
ymonuaHuio rnybuHa mopynauum coctasnfet 100%. C  nomoLbto
LUdpOoBON KnaBmaTypbl YyCTaHOBUTE 3HayeHMe 80 N HaXXMUTE UKOHKY %
[INA YCTaHOBKW.

CH2 . wonz oase

orr

Freq 1.000,000,000 kHz
Source Intern: Amp 5.000 Vpp

W mV

Freq | Please enter the Fre

De

Return

N mignz Moo CH2 ,, wonz sase

Freq 1.000,000,000 kHz
al

freq | Please enter the Depth:
Depth:

0 %~100.000 %

Puc. 100 YcTaHoBKa rny6uHbl MOAynaLumn B pexume mogynauum SUM

4. BknoyeHve nopaunm CHOPMUPOBAHHOMO CUrHana ¢ CyMMUpYyHoLen
MOAyNALVEN Ha BbIXOA reHepaTopa.
Haxmute kHonky CH1 Ha mepepHeli naHenu Ana 6biCTPOro BKAOYEHUA
nopgaun cHopMMPOBAHHOIO CUrHana C CymMMUpyloLei Moaynauvein Ha
BbIxog 1. Mpw BKtOUEHHOM Bbixofe KaHana metka CH1 roput, u nHgukatop
«OFF» cnpaBa (B obnact HacTpounku KaHana CH1) ctaHoBWTCA BMecCTO
6enoro cepbim, 6ebIM LBETOM BMECTO HEro Tenepb BbIAENAETCA 3HAYOK
«ONp», YTO CBMAETENBCTBYET O BK/OYEHUM KaHana 1.
Ha akpaHe ocuunnorpada, nopkniouyeHHoro K Bbixogy reHepartopa CH1,
MOXHO 6yaeT HabnoaaTb cGOpPMMPOBaHHBIN cMrHan ¢ moaynsauven SUM.
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cr1 100ev DC

Puc. 101 Ocumnnorpamma cpopmrMpoBaHHOroO curHana ¢ mogynsauven SUM

8.1.12 WnpoTtHo-umnynbcHaa mogynauua (PWM)

Mpy  WKMPOTHO-UMMYNBCHON  MOAYNAUUM  $opMa  MOAYNIMPOBaHHOTO
CcUrHana ornpefensaeTcA napameTpamu Hecylueil U MOAYNMPYIOLEero curHana.
[nnTenbHOCTb (<LUMPWHA») UMMYNIbCOB HECYLLe U3MEHAETCA B 3aBUCUMOCTY OT
aMnAnTyAbl MOAYNINPYIOLEro CUrHana.

B kaHanax renepatopa CH1 u CH2 mMOXHO mopaynMpoBaTb pasfvyHble
CUrHanbl He3aBUCMMO APYT OT APYra, MPYMEHSAA OAMH U TOT XKe UMW PasfINYHbIA
™MN MoaynALMN.

[ns BbibOpa WMPOTHO-UMNYNbCcHON Moaynauun (PWM) Haxxmute MOD —
Type — PWM. Mpu BKtoueHHOM pexume PWM npubop byaeT reHeprposaTb
MOAYNMPOBaHHbIN CUTHaN, W3MEHAIOWMNACA B COOTBETCTBUM C 3afaHHbIMU
napameTpamu HecylLeil 1 MOAY/IMPYIOLLEro CUrHana.

CHA1,, wonz woo oy s anse ‘ ey

E—— T

Type Freq 1.000,000.00( 7
Source ema Amp 5.000 Vpp

Wave Offset omv

Duty Phase  0.000°

Rate

Puic. 102 Bbibop wupoTHo-umnynbcHon mogynauuv (PWM) B cnincke
[OCTYNHbIX BUAOB MOAYNALMUN
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Hactpoiikn Hecyuero curHana. Qopma Hecyllero curHana B pexume
PWM moxeT 6bITb TONbKO nmnynbcHow. Koraa BbibpaH pexum SUM, Haxmute
KHomMKy Pulse Ha naHenu 6bicTporo Bbibopa GopMbl CUrHana AfiA yCTaHOBKM
MMNYNbCHON GOPMbI CUrHaNa HecyLUen.

[InA MMMNYNbCHOTO HEeCYLLLero CUrHana AOCTYMHbI CefytoLme HaCTPONKU:

+  yacToTa cleAoBaHUA MNynbcos Freq;

«  pasmax no amnnutyge Amp;

+  MocTosiHHOe cMmelyeHue no amnautyge Offset;

+  MOCTOAHHOe cMelleHye no dase Phase;

«  KoaddrumeHT 3anonHeHus Duty;

«  BpeMs HapacTaHusa nepefgHero ¢ppoHTa nmnynbca Rise;
«  BpeMmA cnaaa 3agHero ¢ppoHTa umnynbca Fall.

MpumeyaHmne: nkoHKa Fall HaxoanTcA Ha BTOPOW CTpaHuLe NapaMeTpoB B
nopameio Pulse. [1nA nepexoaa BOCNOsb3yiTeCb KHOMKOW Bbibopa CTpaHuLbl.

YcTaHOBKa 4acToTbl CnefoBaHMA MMAYAbcoB. YacToTa crepoBaHWA
VIMMYNbCOB HeCyLlero CUrHana no ymonuyaHuio coctaenset 1 kI, 1 moxer
6bITb yCTaHOBMEHa B AvanasoHe oT 1 MKl fo 50 MIu. ins ycTaHOBKM HecyLuei
4acToTbl CHavasna C NOMOLLbIO MHOFO(YHKLIMOHANBHON PYYKU M KYPCOPHbIX
KHOMOK, NGO HaXaTem COOTBETCTBYIOWEN (GYHKLUMOHaNbHOM KHOMKM F1
BblbepeTe M HaxmuTe WKOHKY Freq, nocne uero BBeauTe Heobxoavmoe
3HaYeHMe YacToTbl 1 BblibepuTe HY>KHYI0 eAMHULIY U3MepeHMNA 1A 3aBepLUeHNA
BBOAA.

orF

‘ CH1 ,, wanz moo CH2 _ wionz sase

Freq 1.000.000,000 kHz Freq 1.000,000,000 kHz
Amp 5.000 Vpp 5.000 Vpp

on omv

0.000 0,000 *

Punc. 103 YcTaHOBKa YacTOTbl HECYLLLero cMrHana

YcraHoBKa Ko3dduumeHTa 3anonHeHns mmnynbcoB. KodapduumeHt
3aMofiHeHNA WMNYNbCOB HeCylero CurHana Mo YMOSYaHUK CcoCTaBnAeT
50%, U MOXeT ObiTb ycTaHOBReH B AmanasoHe ot 0,01 go 99,9 %. Ona
YCTaHOBKM KO3¢duLMEHTa 3arofiHEHNA WMMYNbCOB CHayana C MOMOLYbIO
MHOTOGYHKLUMOHANBbHON PYYKM WUAN KYPCOPHBIX KHOMOK, NGO HakaTmem
cooTBeTCTBYtoLEN GYHKLMOHANbHON KHOMKM F5 BblibepeTe 1 HaXMUTE NKOHKY
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Duty, nocne yero BBefuTe HEOOXOAMMOE 3HaueHUe U BbibepuTe HyMHYl0

eanHNLY n3mepeHus % AnA 3aBepLUeHUsA BBOAA.

Hacrpoiika napameTpoB LWIMPOTHO-MMAYAbCHON MoAaynAuun. [na
nepexoja K HacTpoOWNKe MapamMeTpoB LWMPOTHO-UMMYIbCHOW MOAYNALMK
obpatnTecs B MeHio MOD.

B pexxvme PWM ansa HacTponkn OCTYNHbI CieaytoLLve napameTpbi:

*  UCTOYHVK MOAYNMPYIOLLEero curHana Source;

- dopma mopynupyioLero curHana Wave;

«  peBuauma kodpduumeHTa 3anonHeHUA umnynbcoB Duty- Hambonbluee
OTK/IOHeHNe Ko3dPuUMEHTa 3anofHeHNa UMMynbca MOAYNMPOBAHHOTO
curHana ot KoapduumeHTa 3anoNHEHNA MIYNbCa HECYLLEero CUrHana;

«  YacToTbl MOAyNUpyYtoLero curHana Rate.

Bbl6op mncTouHMKa mopynupyiouwero curdana. lenepatop RGK FG-
1602 [aéT BO3MOXHOCTb BblOpaTb BHYTPEHHUI WAWM BHEWHWA WCTOYHUK
mogynupytoulero curHana. Mpu BkaoyveHun B pexume PWM no ymonyaxuio
YCTaHOB/IEH BHYTPEHHWI NCTOYHWK MOAYINPYIOLLIErO CUrHana. Ytobbl U3sMeHUTb
VICTOYHUK Ha BHELLHWI, HaXMWTe NKOHKY Source B noagmeHio MOD. [ina storo
BOCMOSb3yTeCb MHOrOMYHKLUMOHANbHLIM NepeKsoyaTenieM, KypCopHbIMU
KHOMKamu unu Knaswwen F2 Ha naHeny GyHKLMOHaNbHbIX KHOMOK.

1. BHYTPEHHWI NCTOYHVIK.

Mpu Bbl6Ope BHYTPEHHEro WCTOYHMKA MOAYNMPYIOLWMIA CUrHAN MOXeT

6bITb CneayloWwmM: CYHYcouaanbHbIM (MO YMONYaHWIo), NMPAMOYrOMbHbIM,

BO3pacTaloLmm nrnnoobpasHbim, y6bIBaOLLM nnnoobpasHbIm,

MPOU3BOJIbHBLIM, LWYMOBbLIM. YTOObI M3MEHUTb GOPMY MOAYNMPYIOLErO

chrHana, Haxmute wukoHky Wave B nogmeHio MOD. [na 3toro

BOCMONb3YATECH MHOTOPYHKLIMOHANIbHBIM MepeKioyaTenem, KypcopHbIMm

KHOMKaMu 1nu Knaswwer F2 Ha naHeny GyHKLMOHabHbIX KHOMOK.

MapameTpbl MOAYNNPYIOLWNX CUTHANOB MO YMOYaHMIO:

NPAMOYFONbHbI CUrHan ¢ KoadprumeHTom 3anonHeHnsa 50%;

BO3pacTalowWmii NMIO06Pa3HbIA CMrHan ¢ KO3GOULMEHTOM CUMMETpUMK

99,9%;

« ybblBatOWMIA NMI00BPa3HbIN curHan ¢ KoadouureHtTom cummetpun 0,1%;

CUrHan npousBosibHOM GOpMbl: KOraa B KauyecTBe MOAYNMPYIOLLEro

curHana BblbpaH curHan NPov3BosbHOM GOPMbI, FyOUHa NaMATY 1A ero

BOCMPOV3BEAEHUA OTrPaHNYMBAETCA 32 MITH. TOYEK;

LUYMOBOW CUrHas: 6enbii rayccos LWyMm.

2. BHewWHWN NCTOYHNIK.

Mpu BblbOpe BHELWHEro WCTOYHWKa MomynAumMM ¢opma ©  vacToTa

MOAYNNPYIOWEro CUrHana CKpbITbl M3 CMMCKa MapameTpoB, M Hecyllas

MOAYNNPYeTCA BHELHUM CUTHaNOM.

M3meHeHne Kko3ddULMEHTa 3aMofHEHWA MOAYJMPOBAHHOIO CurHana
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ynpaBnAeTcA ypoOBHeM cCurHana =5 B, nogaHHOro Ha pasbem pAnd

BHELUHEro curHana aHanorosoii mogynauun (Modulation In) Ha 3apgHei

naHenu npubopa. Hanpumep, ecnn 3HaueHve gesuaummn KosdpouuveHTa

3anonHeHna nmnynbcos (Duty) B cnucke napameTtpoB B noagmeHio MOD
coctaBnset 15 %, To Npy nopaye BHELUHEro MOAyNMpYIoLero curHana +5

B, K03pdULMEHT 3anonNHEHNA MOAYNMPOBaHHOIO MMMYNbCa YBENNUMTCA

Ha 15% OT UCXOZHOrO 3HaueHWs KoddduuMeHTa 3anonNHeHVs YMNYbCOB

Hecylenn. Korga ypoBeHb MOAyNMpYIOLWEro CurHana cocrasnAeT -5B,

Ko3pPMLMEHT 3amMONHEHNA MOAYMPOBAHHOTO MMMy/bCa HanpoTwB,

ymeHbWwunTCA Ha 15%.

YcTaHOBKa YacToTbl MoAynupyloLero curiana. EcnvebibpaH BHyTpeHHNIN
VNCTOYHUK MOAYNVPYIOLLEro C1rHara, monb3oBaTesio AOCTyNeH BbIGOP YacTOTbl
Mogzynupytowlero curHana. Mo ymonuaHuio 4actota MoaynvpytoLero curHana
cocTtasnset 100 'y. 115 M3MeHeHMA YacTOTbl MOAYNVPYIOLLErO CUrHaNa HaxmmuTe
Rate. 1na a1oro Bocnonb3yinTecb MHOrodyHKLMOHabHbIM MepeKnioyaTenem,
KYPCOPHBbIMM KHOMKamMn unn Knasuwein F5 Ha naHenu GyHKUMOHANbHbIX
KHOMOK.

[lnanasoH ycTaHOBKM YacTOTbl MOAYNMPYIOLErO CUrHana CocTaBnAeT oT 2
My ao 50 KMy,

Ecnv BbIOpaH BHELIHUIA NCTOYHMK MOAYNMPYIOLEro CUrHana, To dopma u
YacToTa MOAYNMPYIOLLEro CMrHana HeaoCTYNHbI ANA pefakTuposaHna. Hecywan
6yAeT NpomomynMpoBaHa CUrHanoM, NMOAaBaeMbiM C BHELIHEro MCTOYHUKA.
JlInanasoH 4acToT BHELUHEro MoAyINPYIOLLEro CUrHana IeXUT B inanasoHe oT
0 o 20 klu.

YctaHoBKa AeBuauun Ko3pouumeHTa 3anosiHeHnA UMNynbcoB. 1o
YMONYaHWio 3HauyeHve AeBvaumn KoddoruMeHTa 3anonHeHVs VIMMY/bCOB
coctaBnaetr 20%. [ocTynHbIl AManas’oH HaCcTPOWKM AeBMauun NeXut B
nnanasoHe oT 0 go 49,98 %. [nA HacTpoliku AeBvaumn KoddduumeHTa
3aMnofiHeHna MMMynbcoB Haxkmute Duty B nogmeHio MOD. [na storo
BOCMOSb3yTeCb MHOTOQYHKLMOHaNbHBIM ~ MepeKnioyateneM, KypcopHbIMM
KHOMKamun nunu Knaswiweii F4 Ha naHenn GyHKUMOHaNbHbIX KHOMOK.

MprmevaHus:

+  3HauyeHue feBraummn kKoaddurureHTa 3anoNHeHMA He AOMKHO NPEBOCXOANTb
TeKylLee yCTaHOBNEHHOE 3HaueHve Ko3dduLMeHTa 3anonHeHna MMNYNbCoB
HecyLLero curHana;

«  cymma koadduLmeHTa 3anonHeHNA UMMYNbCOB U AeBraLmn KosddurLpmeHTa
3anonHeHns  (NpeAcTaBnAowWas Ccoboil  MaKCMManbHOe — 3HauyeHve
KoaddrLMeHTa 3anoNHEHNA UMMYNbCOB MOAYMPOBAHHOMO CUrHamna) He
[OMKHO NpeBoCcXoanTb 99,99%;
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+  AeBMauma KodpoduLMeHTa 3anoNHEHNA OrpaHNYMBAETCA MUHVMANbHBIM
3HaueHWeM KoddPuUMEHTa 3aMofIHEHWA UMMNynbCca W BpeMeHeM
HapacTaHuA/cnaja reHeprpyemMblX UMMYSbCOB;

Pa3BepHyTbIi Npumep reHepauyun cUrHana ¢ WNPOTHO-UMNY/IbCHOM
mogynauven. [lpyvep reHepaumMum curHana C  WAPOTHO-UMMNYNbCHOW
MoaynALUmen NocNeaoBaTeNbHOCTY MMMYNbCOB € YacTtoTton 10 KIu, amnautygon
2 B, KoadduLmeHTOM 3anonHeHna umnynbcos 50% 1 BpemeHeM HapacTaHus/
cnapa ¢poHToB 100 HC MpU MOMOLYM MOAYIUPYIOLWEro CUHYCOVMAANBHOIO
crrHana yvactoton 1 kI, reHepupyemoro BHYTPEHHWM WCTOYHVKOM, Mpwu
3HaYeHUN feBraLmnn Ko3pPrLMeHTa 3anonHeHna, paBHom 40%, onucbiBaeTcA
cnepyoWyMN 4eNCcTBUAMU:

1. BknounTe GpyHKLMIO LUIMPOTHO-UMMYNbCHOM moaynauum (PWM).

Ona 3Toro Haxmute KHomky MOD Ha nepefHeii naHenu npubopa.

3atem Haxmute Type n Bblbepete PWM. Bbibop ¢asoBoii mogynaumm

OCYLLECTBAETCA C MOMOLLbIO MHOrOQYHKLMOHANbHOIO nepeksovaTens

Nnn LMPOBOIA KnaemaTypbl.

Mod
171

Type 1.000.000,01 LV

Source erna 5.000 Vpp Source
Wave f omv Internal
Duty 50.00 0.000 * I

Wave
Rate 10.000,000 kHz =

Duty
’ ’ ‘ ‘ ‘ -
Puic. 104 Bbibop WNPOTHO-MMMYNbCHOM MOAYNALMM U3 CNIMCKA JOCTYMHbIX
TUMOB MOAYNALMN

2. HacTpoiika napameTpoB MOLYNVPYIOLLEro CUrHasma.

B noameHio PWM moxHO 3aaTb napameTpbl MOAYMPYIOLLEro CUrHana:

+ UCTOMHUK MOAYNMPYIOLWEro curHana Source — ans Bbibopa BHYyTPEHHero
NCTOYHUKa BblbepeTe onyuio Internal;

+ ¢popma moaynupytoulero curHana Wave — ana Bbibopa CUHyconpanbHOro
curHana Bbibepete onyuio Sine;

+ AeBunauuna koadpduLmeHTa 3anonHeHns umnynbcos Duty;

+ yactoTa Mopynupylowero curHana Rate - ycTaHoBUTe uumcieHHoe
3HayeHve 1 C Momolblo LMGPOBON KnaBuaTypbl, a Takke Bblbepete
COOTBETCTBYOLLYIO eanHNLYy n3mepenus kHz;
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- AeBuaumna KosppuumeHTa 3anonHeHVA MMNynbcos Duty.
3. HacTpolika napameTpoB Hecyluen.
Bocnonb3yiitecb naHenbio GbicTporo Bbibopa Gpopmbl curHana. [na Toro,
YTOG6bI B KauecTBe HecyLUel YCTaHOBUTb MMMYNbCHDBIA CUMHas, HaXMUTe Ha
naHenu KHomnky Pulse.
[ina Bbibopa NapameTpPOB Hecyllell B MOAMEHIO Hecyllell BOCMOMb3ynTech
KYPCOPHBIMI KHOMKaM, MHOFOGYHKLIMOHANbHBIM NepeKoyaTenem umm
Knasuwwamn ¢yHKUMoHanbHom navenu (F1, F2 n ap.)
[inA IMNYNbCHOrO HeCyLLero CurHana AoCTYMHbl CeAYOLNE HACTPONKM:
+ yacToTa CnefoBaHWA UMMynbcoB Freq — ycTaHoBUTE 3HauyeHve 10 n
BblbepeTe eanHuLy n3mepeHus kHz;
pasmax no amnautyge Amp - ycTaHOBWTe 3HaueHue 2 1 BblbepeTe
eAnHULY nsmepeHna Vpp;
noctosHHoe cmeljeHve no amnnutype Offset — Bbibepete 0, YTOObBI
YCTaHOBMTb CUrHan 6e3 CMeLLEeHNA No aMnanTyaE;
NocTosiHHOE cMeLleHre no ¢ase Phase — BbibepeTe 0, UTOObI YCTaHOBUTDL
curHan 6e3 cmelleHus no ¢dase;
Ko3¢pduLMeHT 3anonHeHna Duty — no ymonuaHuto coctansaeT 50% v B
[laHHOM MpUMeEPe U3MEHATb ero He TpebyeTcs;
BpemMsA HapacTaHua nepegHero ¢poHTa mmnynbca Rise - ycTaHoBWTE
3HayeHvie 100 v BbIGepeTe efHILY U3MEPEHUA NS;
BpeMA cnapa 3agHero ¢ppoHTa umnynbca Fall - yctaHoBMTe 3HaueHne 100 1
BblbepeTe eAuHNLY N3MEPEHNA NS.

.

.

.

.

[ cHa orp HiahZ 0D

Puc. 105 YctaHoBKa KoadpduLmeHTa 3anonHeHns NMNynbCoB B pexume PWM
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CH1,, wonz woo

00,000 kHz

Range:5.0

Puc. 106 YcTaHoBKa BpeMeHM HapacTaHWUA MMYNbcoB B pexume PWM

YcTaHOBKa fieBMaLvmn KoapduLmeHTa 3anosHeHUa MMNYNbCoB.

Mo OKOHYaHUM HACTPOWKU MapaMeTPOB HeCyLero curHana Haxmure
kHonKy MOD Ha nepefiHell naHenu ycTponCTBa 1 NeperanTe K HacTporike
neBnaumn koadpouLmeHTa 3anonHeHNA HaxxaTnem KOHKK Duty.
YctaHoBUMTE 3HaueHue 40, a TakKe HaXXMUTe MKOHKY % AnA 3aBeplueHus
YCTaHOBKM fieBrnaummn KospduuneHTa 3anonHeHns.

Highz oD

Please enter the Duty:

Range:0.00 %~49.99 %

Return

Puc. 107 YctaHoBKa AeBraLmmn KoapduLmeHTa 3anoHeHUA UMMYNbCOB

BkntoueHune nogaumn chopmmposaHHoro LUIMM-curHana Ha Bbixog,
reHepartopa.
HaxmuTe kHomnKy CH1 Ha nepepHei naHeny ana 6bICTPOro BKYEHNA
nopaun cGopMUPOBaHHOIO CUTHANA C LUMPOTHO-UMMYNIbCHOWA
mogaynAumen Ha Bbixog 1. [pu BKAoUeHHOM Bbixofe KaHana metka CH1
ropur, n uiankatop «OFF» cnpaea (B o6nacTv HacTpoiikn KaHana CH1)
CTaHOBMWTCA BMECTO 6enoro cepbiM, 6eMbiM LIBETOM BMECTO Hero Tenepb
BblaendAetca 3Ha4yok «ON», UTo CBMAETENbCTBYET O BK/IOYEHNM KaHana 1.
105



Ha skpaHe ocuunnorpada, NoaKNOYEHHOTO K BbIxogy reHepaTopa CH1,
MOHO 6yfieT HaboAaTb CUrHa C LUMPOTHO-MMIYIIbCHOM MOZY ALMEN,
CcHOPMMPOBAHHDIN COMMACHO OMMCAHHBIM BbILLE NApaMeTPaMm.

Puc. 108 Ocumnnorpamma cpopmM1MpPOBaHHOrO CrHana ¢ WPOTHO-
MMMYNbCHOW MoaynAumen

8.2 Pexxum KY (kauaHua 4acToTbl/CBMNMPOBAHMNA)

Mpu Bbibope pexmnma MKY (kauaHns YaCTOTbl NI CBUNMPOBAHUA) BbIXOAHAA
YyacToTa reHepaTopa, U3MeHAETCA IMHENHbIM UV norapremmyeckm obpasom
OT HayasIbHOW YacTOTbl JO KOHEYHOW YaCTOTbl 3a 3aflaHHOe BPeMA YaCTOTHOM
mMoaynaumnn. VICTOYHMK 3anycka MoXKeT ObiTb BHYTPEHHUM, BHELHUM Wan
PYYHBIM.

OH MOXeT reHepupoBaTb BbIXOAHOW CUTHaN  CUHYCOMAANbHOW,
NPAMOYronbHOW, NUNoobpasHon 1 Mpon3BosibHOW  GopMbl  (Kpome
NnocToAHHOro Toka). Pexum TKY paByx KaHanoB ABNAETCA B3aMMHO
He3aBMCMMbIM. Bbl MOXeTe HacTpoWTb OfMH 1 TOT e WNW PasHblii PexXum
MOAYNALUM ANA KaHanos 11 2.

8.2.1 Bbi6op ¢popmbl 1 HacTOTbI

Haxmute SWEEP uT0o6bl HaCTPOUTH KayaHUe YacToTbl. [locne ee yCTaHOBKM
reHepaTop BblAACT CUrHanN C TeKyLle HaCTPONKON.
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Sweep
12
‘ Type

CHA1 ,, wisnz swee CH2 ,,, wonz exse

Type Linear e 1.000,000,000 kHz Linear

Source  Internal 5.000 Vpp our
Swp Time 1.000 ms e omv < Internal
Start Freq 1.000,000,000,0 a 0.000 *
Stop Freq 1.000,000,000, M Swp Time
Trig Freq 10.000,000,00

T Start Freq

Hint UH

H‘ J‘H / Stop Freq
m[

it "
Trig Freq ‘

Puic. 109 Bbibepute pyHKLMIO pa3BePTKY

Bbi6epute ¢popmy curdana FKY. Mocne 3anycka yacToTHON pa3BepTKu
HaXMuTe Knasuwwy 6a30BOI HAacTPOWKU GOPMbI curHana, 4Ytobbl BbibpaTh
$opmy BOSHbI pa3BepTKM YacToTbl. Hanpumep, Bbibepute NPAMOYronbHYy
BOJIHY B KauecTBe pa3BepTKM no yactoTe. Haxmmte Square n SWEEP.

Highz BAS
CH1 ,, Hisnz swee , Hiahz BAsE

Linear e 1.000,000,000 kHz
Internal 5.000 Vpp

Swp Time 1.000 e omv

Start Freq 1.000,000,000,0 se  0.000°

Stop Freq 1.000,000,000,00 MHz

Trig Freq  10.000,000.000.0 kHz

Puc. 110 Bbibepute Gopmy crrHana pasBepTKM YacToTbl

8.2.2 YcTaHOBKa Ha4yaZibHOI 1 KOHEYHOI YacToTbl

HauanbHaa 1 KOHeuyHasA YacToTa ABNATCA BEPXHVM U HUXKHUM Npeaenom
YacToTbl pa3BepTKU. [eHepaTop CUrHaNOB BCerAa BbINOJHAET Pa3BepTKy OT
HauanbHow (StartFreq) no koHeuHow (StopFreq) yacToTbl, a 3aTem Bo3BpaLLaeTca
K HavanbHol yacToTe. YTo6bl YCTaHOBUTb HayasbHYyO UM KOHEUHYIO YacToTy,
HaxmuTe SWEEP, UTo6bl BepHYTbCA K MHTepdeiicy pexunmMa pa3BepTKu YacToTbl,
nocne HacTPOWKM MapamMeTpoB Hecyllell YacTOTbl, Bbl MOXETEe MCMOb30BaTbh
MHOrOdYHKLMOHAMbHYIO YUKy W HaxaTb KnaBuLLy, BBeA COOTBETCTBYIOLLMIN
HOMep Ha LpPOBOI KNaBmaType 1 HaXXM1Te COOTBETCTBYIOLLYIO Knasuwy F1-
F5 ans Bbi6opa eaviHNLbl U3MepPEeHMs.
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CH1,, wanz swee

CH2 ,, wanz oase

Type Linear
Internal
p 00 ms.
art F|_ Please enter the Start Freq:
Stop F{

Trig Frd
Range:1.0 uHz~50.000,000,000.0 MHz

Puc. 111 YctaHoBMTe NapaMeTpbl pa3BepTKM YacTOTbl

Korga HauyanbHas 4acToTa < 4acToTa OCTAHOBKM, FeHEpaTop HauuMHaeT
pa3BepPTKY C HU3KOW YaCTOTbl Ha BbICOKYHO;

Korga HauvanbHas 4acToTa > 4acCToTa OCTaHOBKMW, reHepaTtop HauuHaeT
pa3BePTKY C BbICOKOW YaCTOTbl Ha HU3KYIO;

Korga HauanbHas uacToTa = 4acToTa OCTaHOBKM,
drKcpoBaHHYtO YacToTy;

CUHXPOHHBI CUrHaN peXxinma YacTOTHOW Pa3BEPTKN UMEET HI3KUI YPOBEHD
OT HayasbHOW TOUKM A0 CepefiHbI BPEMEHMN Pa3BEPTKM 1 BbICOKNI YPOBEHD
OT CPeAHel TOUKM 10 KOHLia BPeMeHU Pa3BepTKM.

Mo ymonuaHwmio HayanbHas YactoTa cocTasnseT 1 KL, a YacToTa OCTAHOBKM

reHepatop Bblgaet

- 136 'y, HO AMana3oH HayanbHOWM N KOHEYHOW YacTOT MOXET BapbUPOBaTbCA B
3aBUCKMOCTM OT GOPMbI CrHaNa PasBepTKM YacToTbl.

Hecywas dopma Hacrora

@RI RGK FG- RGK FG- RGK FG-
CurHyc 1uHz~80MHz | 1pHz ~ 120MHz | TpHz ~ 160MHz
MpAMoyronbHUK TuHz ~ 30MHz 1uHz ~ 40MHz TuHz ~ 50MHz
Muna 1uHz ~ 30MHz 1uHz ~ 40MHz 1uHz ~ 50MHz
Mmnynbc 1uHz ~ 2MHz 1TuHz ~ 3MHz TuHz ~ 4MHz
MpowunssonbHan TuHz ~ 30MHz TuHz ~ 30MHz TuHz ~ 30MHz
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8.2.3 PeXXum 4aCTOTHOI pa3BepTKU

Mpy NMHEHOW pa3BepTKe MO YacToTe, reHEPaTOP M3MEHSET BbIXOAHYIO
YacToTy NMHENHbIM 06pa3oM; Npu norapuPpmMrUecKoil pasBepTKe YacToTbl,
reHepaTop U3MeHAET BbIXOAHYIO YacTOTy NIorapudmMmyeckum obpasom. Pexmm
JIVHENHOWN Pa3BEPTKU YACTOTbl YCTAHOB/EH MO YMONYaHWMIO. YTOObI U3MEHNTD
ero, HaxmuTe knasuwy Type (F1) B uHTepdelice ana 3anycka pexvma pasBepTkiu
no yacTote (cHayana Haxxmute SWEEP, uTo6bl BONTY B MHTepdelic Ansa Bbibopa
$opMbl cvrHana pasBepTKm Mo YacToTe).

(CHI 5 st s CH2,, mmoa

Type Linear Freq 1.000,000,000 kHz
Source a 5.000 Vpp
0omv

Stop Freq 1.0
Trig Freq 00,000,0 kHz

Puic. 112 Bbibop nnHeHOW pa3BepPTKM YacTOTbI

Highz SWEEP Wignz BasE

12
orr

Type
1.000,000,000 kiz Log
Internal 5.000 Vpp
p Time 1.000 ms omv
rt Freq 1.000,000,000,0 K 0,000
p Freq 1.000,000,000,00 MHz
Trig Freq  10.000,000,

‘ “
‘ Stop.
] ‘

Trig Freq

Puic. 113 Bbibop norapmpmmyeckon pa3BepTKm 4acToTbl

8.2.4 Bpems 4acTOTHOW pa3sBepTKMN

YcTaHOBWTE BpemA OT HauasibHOW YacTOTbl JO KOHEUYHOI YacTOTbl, KOTOpOe
Mo YMONYaHUio paBHO 1 MC 1 HaXOAWTCA B inana3oHe oT 1 MKC Ao 500 c. Ytobbl
V3MEHUTb €ero, MoBOpayvBas MHOTOGYHKLMOHANbHYIO Py4Ky Ans Bblbopa
peXkrma pas3BepTKM YacToTbl UK HaxmuTe Knasuwy Swp Time (F3), BBegnte
yncno ¢ udpoBon KnaBraTypbl 1 HaXXMKTE COOTBETCTBYIOLLyt0 KnaBully F1-F5
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InA BbI6OPa eAUHNLbI U3MEPEHUS.

1t F_Please enter the Swp Time:
p Fi

€:1.000 Ms~500.000,0 5

Puc. 114 YcTaHOBKa BpemMeHW YacTOTHOW pa3BepTKiM

8.2.5 BbI6op NcTOYHMKa 3anycKa

leHepaTop co3/aeT BbIXOAHOW CUTHAN Pa3BEPTKM MO YaCTOTe NP NOAYyYeHUN
CWrHana 3amnycka, a 3aTem OXMAAET Cefylolero curHana 3anycka. ictouHuk
3anycka YacTOTHOW Pa3BEPTKM MOXET ObiTb BHYTPeHHUM (internal), BHELIHVM
(external) wnn pyuHbim (manual). YTo6bl M3MEHWTb ero, MoBopayviBaeTe
MHOrOoQyHKLMOHabHY0 PYUKy Ans Bbi6opa pexvimMa pasBepTKu UN HaxmuTe
KnasuLy Source.

Highz SwWEER

Log
Internal

P Fi

Trig Freq

Puic. 115 Bbibepute NCTOUHMK 3anycka

1. B cnyyae BHyTpeHHero (internal) 3amycka, reHepaTop curHanoB OGyaet
BbljaBaTb HEMpepbiBHYI0 pPa3BepTKy MO 4acToTe, CKOPOCTb KOTOPOW
onpegenaeTca yCTaHOBIEHHbIM BpeMeHeM pa3BepTKM.

2. B cnyyae BHelwwHero (external) 3amycka reHepaTop MpUMET annapaTHbIf
3anycK, KOTOPbI Obln MPUMEHeH K BHelHeMy WHTepdeiicy LnppoBoi
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mopynaummn (pasbem FSK Trig) Ha 3apHeln naHenw. [eHepaTop HauHeT
pa3BepTKy MO 4acToTe nocne nonyyeHna wmmnynbca TTL ¢ 3apgaHHON
nonApHOCTbIO. pumeyaHne: B cilyyae 3arycka BHELIHEro MWCTOYHUKa,
BbIXOZ 3anycKa byaeT CKpbIT B CNCKE MapamMeTpoB, Tak Kak BbIXOA 3amnycka
TaKXXe OCYLeCTBNAETCA Yepe3 BHELLHW MHTepdeic LndpoBoin moaynaumm
(pa3bem FSKTrig). 3TOT MHTEpdEiic HeNb3A OAHOBPEMEHHO MCMONb30BaTh B
KauecTBe 3arycka OT BHEeLUHEro BXofa W BbIXofa AN1A BHYTPEHHEro 3anycka.

Sweep

[cH1,,, wme svee

Trig Out

Punc. 116 Bbibop BHELHEro NCTOYHMKa 3anycKa

B cnyuyae pyuHoro (manual) 3anycka mvraeT noacseTka KHomku Trigger Ha
nepepHeii naHenu. Pa3BepTka Mo YacToTe BbIBOAWUTCA NP HaxkaTum Trigger.
8.2.6 Boixop 3anycka

B cnyuae BHyTpeHHero (internal) unu pyuHoro (manual) cTouHnKa 3anycka

curHan (MpPAMoYrosibHas BOSTHA) MOXKET BbIBOANTLCA Yepes BHELUHNI MHTepdeinc
undposon mogynauum (pazbem FSK Trig), coBmecTmbli ¢ ypoBHeM TTL. Bbixog
3anycka, no ymonuaxuto - «BblK/1». YTobbl N3MeHUTb ero, Bbl MOBOpaynBaeTe
MHOTOdYHKLOHANbHYI0 PYUKY ANA BbIGOPa PeXrma YaCTOTHON Pa3BePTKM UK
HaKMmuTe 1 KnasuLy Ha sKkpaHe TrigOut (F1).

Mpu BHYTpeHHeM 3amnycke reHepaTop BblfaeT MPAMOYrOfbHbIA CUrHan C
KoaddrLreHToM 3anonHeHna 50% oT BHelwHero nHTepdeinca umdpoBoii
mopynaummn (pasbem FSK Trig). Meprion cpabaTtbiBaHWA 3aBUCAT OT
3afJlaHHOro BpeMeHV pa3BepTKM YacToTbl.

Mpy py4HOM 3anycke reHepaTop BblAAeT MMMYNbC ANUTENbHOCTbIO Gonee
1 MKC OT BHelLHero uHTepdeiica umdpooin Moaynaumm (pasbem FSK Trig).
Mpu BHeLLHeM 3anycke BbIxof OyAeT CKpbIT B CMCKe NapaMeTpoB, Tak Kak OH
TaKXe OCyLLeCTBNAETCA Yepes MHTepdeinc BHeLWwHel LdpoBoin mogynaumum
(pa3bem FSKTrig). OToT uHTepdeiic Henb3a OfHOBPEMEHHO UCMOMb30BaTh B
KauyecTBe BXOfla BHELLHErO 1 BbIXOAA BHYTPEHHETO 3anycka.

111



8.2.7 3anycK no ¢poHTy

DOPOHT MOXeT OblTb Ha3HaueH, Koraa B KauyecTBe BXOAHOrO CUrHana
MCMoNb3yeTcA BHEWHUA WHTepdeic undpoBon mopynaummn (pasbem FSK
Trig). Koraa oH nucnonb3syeTtca B KayecTBe BXOAHOrO CUrHana (T.e. BHyTpeHHero
MNCTOYHUKA 3anycka), «rising edge» 03HauaeT, 4YTO BOCXOAALMNA POHT
BHELUHEro CWrHana 3amyckaet passepTky, a «falling edge» o3Hauaet, uto
crnajaloLmii GPOHT BHELIHero curHana byaeT 3anyckaTb passepTky. OpoHT
Mo YMOMUAHMIO - «BOCXOAAWMIA». YTOObI U3MEHWTbL ero, Bbl MOBOpayvBaeTe
MHOrodyHKLMOHaNbHYIO pyuKy AnA BbI6opa peXkriMa YaCTOTHOW pa3BepTKM 1in
HaxmuTe Knasuwy TrigEdge.

8.2.8 Pa3BepHyTbIli npumep

3anycTtuTe Nprbop B pexume KauaHua yactoTbl (frequency sweep mode),
a 3aTem YCTaHOBWTE CWrHan NPAMOYrofibHOM dopmbl ¢ amnauTygol 1Vpp 1
koadpduUmeHTom 3anonHeHus (Duty) 50% no uyactote. Pexxum TKY asnaetca
NIMHENHbIM. YCTaHOBUTE HauasbHYto YacToTy Ha 1 KL, KOHeYHyto YacToTy Ha 50
Kl 1 BpemA pa3BepTKM Nno yactoTe Ha 2 mc. LLlaru cnepytowme:
1. Wcnonb3yiite GyHKLMIO pa3BEPTKM MO YacToTe.

MocnepoBatenbHO HaxmuTe Sweep — Type (F1), uTo6bl 0TO6PA3NTL PEXNM

KayaHUA YacToTbl (HaXKMUTE MPOrpaMmMHyto Knasuiy Type, YTobbl BbIGpaTh,

ecnn Type He BblAeneH), 4Tobbl 3anyCTUTb AaHHYO GyHKLMIO.

. Moz sweee CH2,, wanz sase

Linear Freq 1,000,000,000 kHz
e Internal Amp 5.000 Vpp
Swp Time 21 Offse omv
£ 0.000 ©
q 1.000,000,000,00 M|
10.000.0¢ kHz

Stop

Trig Freq

Puc. 117 Bbibepute pyHKLMIO pa3BepTKy
2. Bbibepute popmy curHana Mk4.

Mocne ncnonb3oBaHWA GyHKLUM NIMHERHON pa3BEPTKM MO YacToTe HaXKMUTe
Square, 4tobbI BbI6PaTL POPMY CUrHaNa, NOABUTCA NHTEPEIIC HUXKeE:
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Square
11
CH1 nz sweer Frea

00,000,000 kHz

5.000 Vpp Amp 5.000 Vpp Amp
omv offset  OmV
0.000 ° 0.000

50.

"

Puc. 118 BbibepuTe popmMy cMrHana 4acTOTHON pPasBEPTKY

Bbl  MOXeTe  yCTaHOBUTb — amMmiuTygy C  MOMOLLbIO  MOBOPOTa
MHOrOdYHKLIMOHANbHON pyuku. YToObl yCTaHOBWTbL Kakor-nnmbo napamerp,
HaXKMWTe COOTBETCTBYIOLLYIO GYHKLMOHAbHYIO KNaBuLly, KOrfa MOsBUTCA
npuBefeHHbIN HKe HTepdelic. Beegute Tpebyemoe 3HaueHe 1 BbibepuTe
eAviHVLY n3mepeHus. MapameTtpbi:

Square
11

CH1,, wanz sween CH2,,, wonz sase
—————————— mvpp
Freq 1.000,000,000 kHz Freq 1.000,000,000 kHz
Amp 1.000 Vpp Amp 5.000 Vpp
Offset __0 mv 0 my
Phase | Please enter the Amp:

outy | 4 mVrms

Range:2 mVpp~20.000 Vpp

Prc. 119 YcTaHoBKa aMnaunTyfbl curHana

3. YcTaHOBMTE HauasbHYIO/KOHEYHYI0 4YacTOTy, BpemsA pa3BepTKM YacToTbl,
WCTOYHWK 3amnycKa 1 GpoHT.
Haxmunte SWEEP, uto6bl BepHYTbCA K MHTEpdENCy, nokasaHHOMY HUXe,
nocne Bblibopa popMbl CUrHaNa pa3BepTKM MO YaCcTOTe 1 COOTBETCTBYIOLMX
napameTpoB.
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3 orF

Type Linear Freq 1.000,000,000 kHz
Source  Internal Amp  5.000 Vpp
Swp Time 2.000 Offset 0 mV.

uHz
mHz ‘
Start £ Please enter the Stop Freq: =
Stop Fi y ‘ Hz
Trig Frd —

Ea

[ ch1 s MiohZ sweEr CH2 _ wianz sase ”

‘ MHz ‘

‘ Return

Puic. 120 YcTaHoBMTE NapameTpbl pa3BepTKM HacToTbl

Bbl MOXeTe ycTaHaBIMBaTb MapaMeTpbl C MOMOLLbIO MHOTOGYHKLIMOHaNbHOW
pyyku. Bbl Takke MoxeTe HaxaTb COOTBETCTBYOLME MPOrpaMmHble
knasuwm F1-F5, korga nosaBUTCA NPUBEAEHHbIN HUxXe UHTepdenc. Ytobbl
3afaTb Kakol-nMbo MapameTp, HaXMWUTe COOTBETCTBYHOLLYIO KNaBuLy,
BBeAMTe Tpebyemoe 3HaueHve 1 BbibepuTte eauHnLy namepenns (F1-F5).

ore a2 swEEs CH2 ,, wanz oase

Linear Freq 1.000,000,000 kHz

internal 0V

start F|_Please enter the Trig Fre
Stop F{

Return

Puc. 121 YcTaHoBUTe yacToTy cpabatbiBaHNA

4. BKnounTb BbIBOA KaHana.
Haxmute kHonky CH1, yToGbl 3anycTuTb Bbixop KaHana 1. Mocne Toro,
KaK BbIXOf KaHana OTKPbIT, BK/OUAeTCA noacseTka kKHonku CH1, a cnpaBa

OoT MeTKU uHbopmaummn o KaHane wpudt «OFF» meHaeTca Ha «ON», uto
03Hay4aeT OTKPbITbIN BbIXOA KaHana.
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CH1™  wighz swa

Typ: Linear G 1.000,000,000
Source Internal \m 5.000 Vpp

omv
Start Freq 1.000,000,000,0 kHz 0.000 °
Stop Freq 50.000,000,000,0 kHz Swp Time
Trig Freq  25.000,000,000,0 kHz E—
—
Start Freq
—

Stop Freq

Trig Freq

Punic. 122 BkntoueHmne/BbiKOUeHWe BbIBOAA KaHana

MposepbTe GopMy CUrHana KauaHus Mo YacToTe C MOMOLLbIO ocumorpada,
KaK MoKa3aHOo Ha PUCYHKe HIXKe:

Puic. 123 HabntogeHve 3a popmoii curHana pa3BepTKi YacToTbl C MOMOLLbIO
ocumnnorpada

8.3 MNakeTHbIN peXxum

leHepaTop curHanoB MoXeT co3paBaTb GOpPMy curHana C 3afaHHblM
NOBTOPAWMMCA  HOMepoM  (M3BECTHbIM  Kak  mocnefoBaTeNlbHOCTb
MMNYyNbCoB). YnpaBneHve BbIXOAHON MOCNEe[OBATENbHOCTBIO MMMYNbCOB
BO3MOXHO C MOMOLb0 BHyTpeHHero (internal), BHewHero (external)
unn pyyHoro (manual) 3anycka, a Takxke Tpy Tvna MOCieAoBaTeNbHOCTH
MMNynbcoB, BKoyas N-LuKn, cTpobupoBaHve 1 6eckoHeuHbli. Pexxkum ans
[IBYX KaHasoB ABNAETCA B3aUMHO He3aB/CMbIM. Bbl MOXeTe HacTPoWTb OAMH
W TOT Xe 1nn APYromn pexxum Ana KaHanos 11 2.
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8.3.1 Bbi6op Tuna naketa

3anycTrTe GyHKLMIO MAKETHOrO pexknma. Haxxmute Burst, utobbl 3anyctutb
bYHKUMIO MakeTHOM nepegauu. [ocne BKMOYEHMA QYHKUMM MaKeTHOro
pexuma reHepaTop CurHanoB OyAeT BbIBOAWTb MOCIEA0BaTeNbHOCTL
VIMMY/IbCOB C TEKYLUMMU HACTPONKAMM.

Highz BURST Highz BASE

NCyc

Internal

Puc. 124 BbibepuTe GyHKLMIO NAaKETHOM (MMMYIbCHOM) MOAYNALMN

Bbi6op popmbl curHana.

«  Pexum N-uukna NCyc nogaepknBaeT CUHYCOVAANbHYIO, MPAMOYTONbHYIO,
nunoobpasHylo, UMMNYJbCHYIO 1 MPOW3BOJSIbHYIO  BOJIHbI  (Kpome
MOCTOAHHOrO TOKa);

«  Pexum ctpobupoBaHua Gated nopaepvBaeT CUHYCOMAANbHYIO BOJHY,
NPAMOYTOfIbHYI0 BOJIHY, MUNO06PasHylo BOJIHY, WMMYSbCHYIO BOJIHY,
NPOW3BO/bHYIO BOJTHY (KPOME MOCTOAHHOIO TOKa) U WyM;

« bBeckoHeuHblli pexum Infinite nopaepKmMBaeT CUHycouAanbHylo BOJHY,
NPAMOYTOJIbHYI0 BOJIHY, MUI00OPasHylo BOJIHY, WMMYNbCHYIO BOJHY W
NPOW3BO/bHYIO BOJTHY (KPOME NOCTOAHHOIO TOKa).

Mocne 3anycka GyHKLMMN NAaKETHOTO PeXxrma HaXXMUTE KNaBuLLYy HAaCTPONKN
curHana, Ytobbl BbibpaTb GOpMy cUrHana c pa3BepTKoi Mo yacToTe.
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CH1,, warz sunsr

1.000,000,000 kHz
5.000 Vpp

Square
11

1.000,000,000 kHz
5.000 Vpp

omv
0.000 ©

Puc. 125 Bbibepute dopmy curHana

YcTaHOBKa YacToTbl curdana. B pexnmax N 4mknoB u ctpobmpoBaHua

yactota ¢popmbl

CUrHana onpegensaer 4actoTy CUrHana B TeyeHue

nepuofa naketa. B pexume N LMKNOB MOCNeAOBaTENbHOCTb UMMYNbCOB
6yfeT BbIBOAUTLCA C 33fjlaHHbIM MHAEKCOM LUMKNAa W 4YacToToW curHana. B
pexume CTpobUpPOBaHWsA, KOrga CUrHaia 3arycka HaxoAWTCA Ha BbICOKOM
YPOBHe, MOC/ef0BATENBHOCTD MMMY/IbCOB BbIBOAUTCA C YaCTOTOM CUrHana.
MprimeyaHme: YacToTa CUrHana OTIMYaAeTCA NEPUOLOM MOCIEA0BATENBHOCTN
MMNYNbCOB, KOTOPbIN 0603HAYaeT MHTEPBAN MeXAy NocnefoBaTeNlbHOCTAMMN
MMNYNbCOB (ToNbKO Ana pexuma N L1KnoB). YacToTa crHana no ymonyaHuto
coctaenset 1 KM, cm. Tabnuuy:

Hecywas dpopma Hactora
curHana RGK FG- RGK FG- RGK FG-
Cuyc (Sine) TuHz~ 80MHz | 1uHz ~ 120MHz 1hHz ~

4 H H 160MHz
MPAMOYTONBHIK | 4 17 30MHz | 1uHz~40MHz | 1uHz ~ 50MHz
(Square)
Muna (Ramp) 1uHz ~ 30MHz 1uHz ~40MHz | 1pHz ~ 50MHz
Mmnynbe (Pulse) TuHz ~ 2MHz 1uHz ~ 3MHz TuHz ~ 4MHz
&"rg)"'m’"b”a” TuHz ~30MHz | 1uHz~30MHz | 1pHz ~30MHz

l'|T06b| YCTaHOBUTb vacToty CUrHana, Bbl noBopayvmBaeTe

MHOTOQYHKLIVIOHANbHYIO  PYYKy Wan

17

HaXmunTe Knasuuwy Freq,

BBeguTe



Tpebyemoe 3HaueHVWe W BblbepuTe efuHULY W3MepeHusa nocne Bblbopa
curHana.

8.3.2 Bbi6op Tna nakeTa

leHepaTop MOXeT BbIBOAWTb TPW TUMa NOCNeA0BaTeIbHOCTU UMMYbCOB:
N urKnoB, cTpobupyiowmin n 6eckoHeuHbIi. Tun no ymonuaxuio - N cycle.

Pexxwum N-uukna (NCyc). MocnegoBaTenbHO HaxKMaiiTe Knasuwm Burst—
Type — N Cyc Ha nHTepdeiice ana 3anycka UMMyNbCHOW GYHKLMK, YTOObI
nepeitn B pexum N LMKNoB. B 3Tom pexume reHepatop GyAeT BblgaBaTb
CUrHan C 3aAaHHbIM MOBTOPAOWMMCA HOMepOoM (nocsiefoBaTeNIbHOCTb
UMNYNbCOB) Npu cpabaTbiBaHMM 3anycka. [locne BbiBoAa 3afaHHOro
KONMYeCTBa LMKIOB reHepaTop OCTaHOBUTCA U OyaeT xpaTb chefyiollero
3anycka. B 3Tom pexrime NCTOUHMK 3anycka NocnefoBaTe/lbHOCTU MMYSIbCOB
MOXET O6blTb BHYTpeHHVM (internal), BHewHum (external) wnu pyyHbIM
(manual). YTobbl M3MeHWTb ero, moBopaymBaeTe MHOTroQyHKLOHANbHYIO
pyuKy Ansa Bbibopa TMMa Noc/efAoBaTesIbHOCTU MMMYNbCOB (Kak NOKa3aHo Ha
PUCYHKe HIKe) nu HaxmuTe Knasuwy Source (F2).

Puc. 126 Bbibop pexuma umkna N

Pexxum cTrpo6upoBaHua. [locnefoBaTeNnbHO HaXmmarTe Knasuwm Burst
— Type — Gated Ha nHTepdelice, 4Tobbl NepeTy B peXnmM CTPob1poBaHKS.
B pexume cTpobMpOBaHMA MOCNE[OBATENIbHOCTU MMMYNbCOB WUCTOYHMK,
BbIXof, (POHT 3amycka, mepuop nakeTa (nepvof mnocnefaoBaTeNbHOCTN
MMMNYNbCOB) U MOBTOPAWMIACA HOMEP OyAyT aBTOMATUYECKM CKPbITbl B
crnricke napameTpoB. MOCKOIbKY MOXET MCMONb30BaTbCA TOMbKO BHELUHWUIA
WCTOYHMK 3arycka, reHepaTop CUrHasioB 3amnyckaeTcA B COOTBETCTBUU C
annapaTHbiM obecrneyeHnem BHeLWHero nHTepdeica Lrpposoin moaynaumm
(pa3bem FSK Trig) Ha 3apHelt naHenn. Koraa nonsapHOCTb NMonoXuTenbHas 1
BXOAHOW CUrHaJl HAXOAUTCA Ha BbICOKOM YPOBHE, BbIBOAMTCA HEMPepblBHbIN
CUrHasn; KOrAa BXOAHOW CUrHan 3anycka HaxoAWTCA Ha HU3KOM YPOBHE,
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CHavasna 3akaHuMBaeTCA TeKYLWI NepUOA CUrHana, a 3aTeM oCTaHaBMBaeTCA
Ha ypoBHE, COOTBETCTBYIOLWEM HadanbHOM dase BbIGpaHHOro curHana. [ns
CurHana Wwyma, Koraa CTPoBUPOBaHHbIN CUTHAM ABSAETCA NMapa3nTHbIM, BbIBOA
6yfeT HeMeAneHHO OCTaHoBMEH. MONAPHOCTb MOXHO M3MEHNTb C MOMOLLbIO
MHOTOQYHKLMIOHANIbHON PYUKM ANl BbIGOpa pexuma cTpobrpoBaHus (Kak
MOKa3aHO Ha PUCYHKe HIKE) UM HaXaTvieM NporpaMmmHoin Knasuwm Trg —
Edge — Rise/Fall.

Icm opp Miahz BuRsT

"

1.000,0

5.000 Vpp

omv

0.000 °

Puic. 127 Bbibepute pexum cTpobupoBaHus

BeckoHeuHblit pexxum. Haxumaiite knasmwm Burst — Type (F1) — Infinite
nocneaoBaTenbHO B HTepdeiice Ana 3anycka UMNYnbCHON GpyHKLUKM, YTOObI
BOWTY B GECKOHEUHbIVI PEXUM. B pexxnme 6ecKoHeUYHO NOCIeA0BaTeNIbHOCTN
UMMNYNbCOB Mepuof NakeTa (nMepuof NocnefoBaTeNlbHOCT  UMMYbCOB)
1N noBTopAloWeecs 4nucio OyayT aBTOMATMUECKM CKPbITbl B CrUCKe
napametpoB. BeckoHeuHas nocnefoBaTeNIbHOCTb VMMYNIbCOB COOTBETCTBYET
MNHAEKCY 6eCKOHEYHOro LUMKna curHana. [eHepatop BblAAET HenpepbiBHbIi
CUrHaM MpWU MOMlyYeHWM CuUrHana 3anycka. B 3Tom pexume WCTOYHMK
3anycka MoCiefoBaTeNlbHOCTU  UMMYNIbCOB  MOXET OblTb  BHYTPEHHUM
(internal), BHewHum (external) manm pyuHbiIM (manual). YT06bLI U3MEHUTHL
ero, Bbl NMOBOpayvBaeTe MHOrOQYHKLMOHANbHYI0 PYyKy AnA Bblbopa Tuna
NocNeAoBaTeNbHOCTM MMMYNbCOB (KaK MOKa3aHO Ha PUCYHKE HuXKe) vnun
HaXXmMuTe Knasuuy Source.
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T T 111
CH1 ,, wonz surst Tre
Type Infinite e 1000, <« Infin

Source  Internal \ 5 v Seurce

Trgout  Off , ¢ Internal
0.000 ° ‘

‘ Trg Out

Puc. 128 Bbibop 6ecKOHEUYHOro pexrma

8.3.3 HauanbHas ¢asa nakeroB

HavanbHas ¢as3a naketoB - 3T0 ¢asa B HayanbHOW TOYKe
nocnefoBaTeNnbHOCT UMMyNbcoB. OH Haxogutca B AuanasoHe 0°~+360°.
HauvanbHaa ¢a3a no ymonuaHuio paBHa 0°. YToObl M3MeHWTb ee, Bbl
noBopaunBaeTe MHOrodyHKUMOHaNbHYO PY4yKy Ans  Bbibopa Tuna
nocsieAoBaTeNIbHOCTV UMMYSIbCOB MW HaxkMuTe Knasuwy Phase (F4).

[lnAa cMHycompaanbHOWM BOJHbI, MPAMOYFOIbHON BOMHbI, NMMN006Pa3HON 1
MMNYNbCHON BOMHbI 0° - 3TO TOUKa, B KOTOpoi dopma curHana npoxoaut 0 B
(MK 3HaYeHMe CMeLLeHNA MOCTOAHHOTO ToKa) B MPAMOM HanpaBneHnn.

[na curHana npounssonbHoON popmbl 0° ABNAETCA NepBO TOYKON CUrHana,
3arpy»kaemoi B NamATb.

HauanbHas $asza He BNMAET Ha LYMOBYIO BOJTHY.

8.3.4 Mepuopn nakeTHoM Nnepegaun

" CH1 ,,, wana sunse

Type N

Source  Internal 5.000 Vpp
Trg Out__ Off

Period| Please enter the Period:

1

Range:1.000

Punc. 129 YctaHoBKa nepuoga nocnefoBaTenbHOCTY UMMYNbCOB

120



Mepvopn nakeTHoN nepepaun (neprof NOCNeA0BaTeIbHOCTU UMMYSIbCOB)
NPUMEHNM TONbKO K pexxkumy N UMKNOB M onpepensAeTcA Kak Bpemsa OT
OfiHOro MakeTa A0 crieAylolero naketa. Korga UCTOYHMK 3anycka ABnAeTca
BHewHUmM (external) wnm pyyHbim (manual), nepviop naketa (nepviof
nocneaoBaTeNlbHOCTM UMMNY/bCOB) OyaeT CKPbIT B CMWCKe MapameTpos.
[nana3oH nepuopa nNakeTHOW nepefaun (nepviof MocnefoBaTeslbHOCTU
mmnynbcoB) coctaBnfaeT 1 MKc~500 c; «nmepuof NakeTHoOW nepepaun»
no ymonuaHuio paBeH 1 Mc. YTo6bl M3MEHWTb €ero, Bbl MOBOpayMBaeTe
MHOTrOo®YHKLMOHaNbHYIO PYUKY U HaxmuTe Knasuwy Period.

- lepuop naketa (nepvop nocnefoBaTeNbHOCTU WMMMYNbCOB) = nepuop
CUrHana X MOBTOPAIOLEECA YNCNIO (KONMYeCTBO Moc/iefoBaTeslbHOCTEN
umnynbcoB). lMepuop curHana o6paTHO MPOMOPLUMOHANeH vacToTe
CWrHana, ykasaHHoW B pasfiene B «BblbOpe MoCiefaoBaTeNbHOCTH
UMMYNbCOBY;

« Ecnn nepuop nakeTHon nepepaun (nepuop MocnefoBaTeNbHOCTU
MMMYNbCOB) C/IMLIKOM KOPOTOK, FeHepaTop aBTOMaTU4eCKU yBennuuT
nepvog, 4tobbl 0becneymnTb BbIBOA 3aAaHHOIO KOIMYECTBa LIMKIIOB.

8.3.5 NMopacuer nakeToB

B umknmueckom pexrme nopacyeT MoCnefoBaTeNbHOCTY VMMYNbCOB
ncnonb3yeTcs 4nA 0603HaYEHNA KONMYecTBa LUKNOB curHana. OH HaxoanTca
B AnanasoHe ot 1 go 50000 nepuofos v 1 no ymonuaHuto. Ytobbl U3MeHUTb
ero, Bbl MOBOpayvBaeTe MHOFOQYHKLMOHANbHYIO PYUYKY WAN HaxmuTe
knasuwy Cycles nocne Bbi6opa T1na NakeTos Kak «N LyKI».

ﬂoemopmomeecn qucsio < nepuoa nakema X 4yacmoma cueHasna.

Ecnn nosTopAlolleecA 4MCNO MNpeBblllaeT yKasaHHbI Bbille npegern,
reHepaTop CMrHanoB aBTOMaTUYECKW YBETMYNT NePUOA NOCIef0BaTeIbHOCTN
MIMNYNbCOB, YTOObI apanTMpoBaTbCA K 3ajaHHOMy  mofcyety
nocnefoBaTeNbHOCTA MMMNYNbCOB (6€3 M3MEHEHNA YacTOTbl GOPMbI CUTHANa).

8.3.6 BbiGepuTe NCTOYHMK 3anycKa

leHepaTop CUrHanoB CO3AaeT MOC/eAOBaTeNIbHOCTb MMMYNbCOB Nocse
noslyYeHnA CurHana 3anycka, a 3aTem OxupaeT crefylolwero curHana
3anycka. /ICTOuHMK 3anycka nociefoBaTesibHOCT UMMNYbCOB MOXET ObiTb
BHYTpeHHUM (internal), BHewHuM (external) unm pyyHbim (manual). YTobbI
VN3MEHUTb ero, Bbl MOXeTe NCMONb30BaTb MHOTOGYHKLMOHANIbHYIO PyUKy AnA
BblGOpa TUMa NOCeA0BaTEIbHOCTU UMMYNIbCOB MW HaXaTb KnasuLwy Source.
1. B cnyvae BHyTpeHHero 3anycka MOCnefoBaTeNbHOCTb UMMY/bCOB

BbIBOAWTCA HENpepbiBHO C 3ajaHHOW 4actoToW. Yactota BblBOAA

MUMMyNbCOB OMpefenseTca neproAaoM WUMNYNbCoB. leHepaTop MoXeT

BblgaBaTb «N LMKNOB» Un «6ECKOHEUHYI0» CEPUIO MMYSTbCOB.
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2. B cnyuae BHelwHero 3amycka reHepaTop CUrHafiioB MpUMET anmnapaTHbI
3anycK, KOTOpbIii Obln NPYMEHEH K BHeLWHeMy VHTepdency umdpposon
mopynauun (pasbem FSK Trig) Ha 3apHein naHenw. leHepaTop BblgacT
nocnefoBaTe/lbHOCTb  MMMYNbCOB  NOC/e nonyyeHuAa umnynbca TTL
C 3afjaHHOW MONAPHOCTbIO. leHepaTop MoXeT BblgaBaTb «N LMKMIOB»,
«CTPOBUPYIOLLYIO» UNN «BeCKOHEeUHYI0»MOCe0BaTENbHOCTb NMMYSIbCOB.

3. Bcnyuyae pyyHoro 3anycka muraeT noacseTka Trigger Ha nepefiHe naHenu.
MocnepoBaTeNbHOCTb  UMMY/IbCOB  BbIBOAUTCA Npu  Haxatum Trigger
(3anyck). lfeHepaTop MoXeT BblAaBaTb «N LMKIOB» UNN «BeCKOHEeUHyIo»
cepvito MMyNbCoB.

8.3.7 BbixoA cMHXpOHM3auuun

B cnyyae BHYTPeHHero WM Py4YHOro WUCTOYHMKa 3amnycka, curHan
(NpAMoyronbHaa  BONHA)  MOXET  BbIBOAUTBCA  uYepe3  UHTepdeic
CMHXPOHM3auun. CurHan coBmecTum c yposHem TTL.

8.3.8 CMHXpoHM3aLmA No GpoHTy

OpoHT 3amycka MOXeT OblTb Ha3HauyeH, KOrAa B KauyecTBe BXOAa
ncnonb3yeTca BHEWHWUA MHTepdenc undpposoii momynaumm (pasbem FSK
Trig). Korga oH ncnonb3yeTca B KauecTBe BXofa (T. €. BHyTPEHHEro NCTOYHMUKa
3anycka), «rising edge» O3HauyaeT, YTO HapacTalWmii GPOHT BHeLIHero
CUrHana 3anyckaeT BblBOJ MNOCiefoBaTeNbHOCTU Mmnynbcos, a «falling
edge» O3HauaeT, YToO cCrnajaloWmUii GPOHT BHELWIHEro CurHana 3amnyckaet
BbIBOf, MOCNEAOBaTEeNbHOCTY UMMYNbCOB. B pexume cTpobuposaHus,
KOrAa MOMAPHOCTb «MONOXUTENbHAA», BHELWHWIA CUTHAN 3anyckaeT BbiBOA
nocieaoBaTeNIbHOCTU MMMYNbCOB C BbICOKMM YPOBHEM, a «oTpuLaTesibHas
NONAPHOCTb»  O3HAYaeT, YTO BHEWHWA CWrHan  3anyckaeT  BbiBOA
noceAoBaTeNbHOCTM UMIYNbCOB C HU3KMM ypoBHeM. Koraa oH ncnonb3yetca
B KauecTBe BbIXOAa (T.e «BHYTPEHHWUI» WU «PYYHON» TPUITEP U BbIXOA
cuHXpoHu3zaummn «ON»), GPOHTOM MO yMONYaHMIO ABNAETCA «HapacTalowuii
d)pOHT».

8.3.9 PaccmoTpum npumep:

CHauana 3anyctute npréop B pexmme NnocieaoBaTeNbHOCTY UMMYbCOB
(pulse train mode), a 3atem yCTaHOBUTE CUHYCOMAANbHbBIA CUTHAN C
nepvogom 5 Mc 1 amnautygorr 500 mVpp B KauectBe GoOpmMbl CUrHana
nocneaoBaTelbHOCTM UMMY/bCOB, YCTaHOBUTE TUM MOC/NeA0BaTeNbHOCTN
paBHbIM N-LUUKIy, NEPUOA MMMYNbCOB paBHbIM 15 MC 1 noBTOpAlOLieecs
yncno pasHbiM 2. Warn cnepyowme:

1. Wcnonb3oBaHue GyHKLMMN NOCNeA0BaTENbHOCTM UMMYNbCOB.
MocnepoBatenbHo Haxmute Burst — Type (F1) — NCyc (HaxmuTe
nporpammHyio Knasuiy Type, 4Tobbl BbIGpaTh, €CIN TUM He BbIAENEH), 1
YCTaHOBUTb TUM NOCNEA0BATENIbHOCTV UMMYNbCOB B PeXUM «N-LnK».
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CH1 ,, wiohz surst CH2 ,, wionz mase

Type NC
Source 2 Amp

Trg Out Offset
Period
Ph.

Cycles

Puc. 130 YcTaHoBKa GpyHKuuy uukna N

BbibepunTe dopmy curHana nakeTHom nepegaun.

Mocne yctaHoBKM pexmnma N-UMkna nocnefoBaTenbHOCTV UMMYSIbCOB
HaxmuTe Sine, UTOObI BbIOPATb HECYLNIA CUTHAN B BUAE CYHYCOMAATNbHOW
BOMHbI. DOpMa CMrHana nociiefoBaTeIbHOCTU MMMYNbCOB MO YMONYaHIO
- CUHycoupanbHasA, MO3TOMY B 3TOM MpuMepe W3MeHATb ee HeT
HEeo6X0ANUMOCTH.

HighZ BURST
ore "0

1.000,000,000 kHz

Puc. 131 Bbi6op popmbl cvrHana nociiefoBaTeNIbHOCTY UMY bCOB

Bbl MOXeTe yCTaHOBWTb amnIMTyAy NOBOPaYnBas MHOTOPYHKLMOHaNbHYI0
pyuky. MpumeuaHue: ecnn oTobparkaeTcA 4acToOTa, MOXHO YCTaHOBUTb
TOJIbKO 4acCTOTY, YUTO O3HauaeT, 4To npeobpasoBaHme MexAy YacTOToN 1
nepruoaomM He MOXeT 6blTb peanusoBaHo. Ecny oTobpaxkaeTcsa yacToTa,
nepuopa 2 Mc cootBeTcTByeT yactote. 500 T, oHW B3avMmHbl, T.e T=1/f).
Haxmute Freq (F1)— Freq ewe pa3 (aBaxAbl HaXMuTe MPOrpammHyio
knasuwy Freq gnAa npeobpa3oBaHWA MeXAy 4acTOTON W Neprofom B
CNNCKe NMapameTpoB), KOraa MOSBUTCA MHTEPQENC, MOKa3aHHbIA HUXe.
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YT06bl YCTAaHOBUTL KaKoW-nMbo napameTp, HaXXMuTe COOTBETCTBYIOLLYIO
knasuwy (F1-F5), BBegute Tpebyemoe 3HauyeHue 1 BblbepuTe efuHULY
n3MepeHus.

Sine

11

| mvep

Punc. 132 YcTaHoBKa aMnAnTyfbl curHana

3. YcTaHOBUTe Nepriof NocnefoBaTeNbHOCTY UMMYNIbCOB U NMOBTOPAOLieecs
KOJIMYECTBO CUTHANOB.
Haxmute knasuwy Burst, 4ToGbl BepHYTbCA K WHTEpdency Huxe
nocne Bbl6opa ¢OpPMbl BOMHbI MOCNEAOBATENBHOCTM VMMYNbCOB 1
COOTBETCTBYIOLLMX MapPaMeTPOB:

[cH1,, woreomsr

1.000,000,000 kHz
5.000 Vpp

Trg Out e omv

Period 0.000*

Puc. 133 HacTporika napameTpoB nociefoBaTeslbHOCTV MMMYSbCOB

Bbl MOXeTe yCcTaHOBUTb, MOBOPaYMBan MHOrodyHKLVIOHAbHYIO PYUKy Ui
HaxaTb Knasuwwm (F1-F5) Korga noaBMTCA NPUBEAEHHDBIN HUXe nHTepdenc.
YTobbl 3apaTb KaKoM-NM6O MNapameTp, HAXMUTE COOTBETCTBYHOLLYIO
KnaBuLly, BBeAUTe Tpebyemoe 3HaueHne 1 BbibepuTe efUHILY U3MePeHNS.
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Highz BASE

Puc. 134 YcTaHOBUTb NeprioA NOCief0BaTebHOCTA UMMY/IbCOB

4. BknounTb BbIBOA KaHana.
HaxmuTe kHonky CH1, uTobbl 6bICTPO 3anycka Bbixod KaHana 1. Mocne
TOro, Kak BbIXOA KaHana OTKpbIT, BK/loUYaeTcsa nofcsetka kHonku CHI1, a
cnpasa OT MeTKU ¢ nHoopMaumen o KaHane wpudt «OFF» meHaeTca Ha
«ONp», 4TO 03HaYaeT OTKPbITbIN BbIXOA KaHana.

‘ CH1 ,, wanz sunst

Source
Trg Out__Off
period| Please enter the Pey

Phase

ange:5.000

Puc. 135 Vicnonb3oBaHune OTKPbITOro KaHana

MposepbTe  Popmy nocnefoBaTeNbHOCTM  UMMYNbCOB  C  MOMOLLbIO
ocuumnnorpada, Kak nokasaHo Ha pucyHke 136:
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Puc. 136 OcyunnorpamMmma nociefoBaTesibHOCTV UMMYNIbCOB

8.4 BbixoAHOW curan npounsBosibHoli opmMbl

leHepaTop curHanos nmeet B NamATy 160 TVNOB CTaHAAPTHbIX CUrHANOB.
Ha3sBaHue ¢opmbl curHana npusefeHo B Tabnuue (CMUCOK BCTPOEHHbIX
NPOV3BONbHbIX CUrHanoB). [pubop co3paeT W pepakTUpyeT CUrHanbl
NpOoV3BONbHOI GOPMbI C MOMOLLBIO MPOrPaMMHOrO 06ecrneyeHs N CHNTbIBaeT
daiin gaHHbIX CUrHaNoB, XpaHAWMiAcA Ha U-ancke, yepes nHtepdeiic USB Ha
nepegHen naHenwu.

8.4.1 Ucnonb3oBaHmne GpyHKLMMN cUrHana NponsBonbHON Gopmbl

HaxmuTe Arb, uTo6bl MCNonb30BaTbh CUrHanm MPOU3BONbHON (GOPMBI.
Mocne npuMeHeHNa AaHHOW GYHKLMU reHepaTop OyaeT BbIBOAUTL CUrHan ¢
TeKYLUMMMN HaCTPOMKaMu.

Mighz Base

1.000,000,000 kHz
5.000 Vpp

Puc. 137 Bbibop $yHKLMM Npoun3BonbHON GopMbl

8.4.2 MNowarosbiil peXXnm BbiBoAa/BOCNPON3BEAEHNA

B pexume TOueuyHOro BblBOJA reHepaTop aBTOMATMYECKM BblUMCNAET
YacToTy BbIXOHOTO curHana (476,837158203 ) B COOTBETCTBMMN C ANUHON
curHana (Hanpumep, 1,048,576 Touek) 1 YacToTON AUCKpeTr3aumu. leHepatop
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BbIBOAWT TOUKU CUTHasa OfHY 3a iPYrOM C3TOM YacTOTON. Pexunm BbiBOJA «TOUKa
3a TOUYKOM» MOXET MPEAO0TBPATUTL MOTEPIO BaXKHOM TOUKM CUTHana. 3HauyeHve
no ymonuaHuio - <Het». B 3Tom ciyyae crrHan BbiBOAUTCA € GUKCUPOBaHHON
annHon (16 000 Touek) M YacTOTOM B CNMUCKE MapaMeTpoB NOCPEACTBOM
ABTOMATMYECKOWN MHTEPNONALMM NPOrPaMMHOro obecrneyeHns UK nogcyeTa
TectoB. YTo6bl U3MEHUTb ero, Bbl MOBOpaymBaeTe MHOFOGYHKLMOHaNbHYIO
pyuKy Ha vHTepdeice Ana NCnonb3oBaHnA GYyHKLMN NPOU3BONbHON BOMHbI
nnu Haxkmute PlayMode. Korpa pexum Bocnpoussefenns «BKITIOYEH» (ON),
yacToTa 1 pasa 6yayT oTobpaxaTbCa B CNMCKe NapameTpoB.

-

CH1 ,, wanz sase

Wan LFP
Play Mode Open

Puc. 138 YctaHoBKa GpyHKLMM NOTOYEYHOTO BbIBOAA

8.4.3 Bbi60op nponsBosibHOI $pOpMbI CUrHana

leHepaTop no3BoONAeT BbIBOAUTb MPOU3BOSbHYIO $OpPMYy CurHana BO
BHYTPEHHIOI0 UM BHELLHIO NaMATb Npubopa. Bbl MoxeTe BbIGpaTh HYXHYIO
BaM NMPOU3BOJIbHYIO BOJIHY NOBOPaunBas MHOrOGYHKLMOHANbHYIO PYYKy 1in
c nomolubto Knasuw Arb — ArbSel (F1)

MpumeyaHue: Bbl MoBopauvBaeTe MHOrOQGYHKLMOHANbHYIO PYUKy Wau
nocneaoBaTenbHO HaxumaiTe kKnasuwm Arb — ArbSel (F1), uto6bl BbibpaTh
xpaHunuue nocne BctaBku U-gucka B USB-uHTepdelic nepepHel naHenw,
a 3aTem BblbepuTe HY>XHYI0 BaM NPOW3BOJIbHYIO GpopmMy curHana. leHepatop
noagepvBaeT dannbl *.csv nnm *.bsv ¢ 4nvHon curHana 8~32 M Touek.
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CrnMCOK BCTPOEHHbIX CUTHAMIOB NMPOU3BOJbHOM GOPMbI:

Tun Mma OnucaHune
DC CUrHan HanpsxeHus
MOCTOAHHOTO TOKa
AbsSine AGCONIOTHOE 3HaUYeHNe CUHYCa
AbsSineHalf ?S:;é‘l;omoe 3HaYeHVe NONOBHUHbI
AmpALT KpuBas konebaHuin ycuneHus
AttALT KpuBas 3aTyxaowux konebaHui
GaussPulse layccoB nmnynbc
Gaussian [ayccoB MOHOUMMYNLCHbIV
Common (O6wue) monopulse curHan
(15 TvnoB)
NegRamp MepeBepHyTbIV TPEYroNbHUK
NPulse OTpuLaTenbHbIN UMMYNbC
PPulse MonoXuTenbHbIN MNYbC
SineTra Dopma BonHbI Sine-Tra
SineVer ®opma cvrHana SineVer
StairDn CTyneHbKa BHU3
StairUD CryneHbKa BBepPX/BHU3
StairUp CTyneHbKa BBEpX
Trapezia Tpaneuwna
BandLimited ﬁ;(r)i:lz;ﬂ:ao'—'rmaarmquHoﬂ nonocom
Engine
5 Tanom (7 BlaseiWave | 0w aapnes
Butterworth Ounbtp batTepsopTa
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Engine
(ABvxyLymecs)
(25 Tvnos) (2)

Chebyshev1

OunbTp Yebbiwesa Tvna |

Chebyshev2 OunbTp Yebbiwesa Il TMna
Combin CocTaBHas GpyHKLMA
CPulse C-MMNyNbCHbIN cUrHan
CWPulse Ic-|:rnH|::}e1pb|BHbm VNMMYNbCHbIIA
DampedOsc KpVIBaﬂ"BpeMﬂ—CMeLLlEI-jVIe"
3aTyxaloLWmx KonebaHui
DualTone [1ByXTOHaNbHbIN CUrHan
Gamma lamma-curHan
GateVibar CurHan aBTokonebaHus 3aTBopa
LFMPulse MMNynbCHbIN CUrHan ¢ NnHenHoM
YacToTHOM Moaynaumen
MCNoise LLym mexaHnYecKon KOHCTPYKLn
Discharge Kpuasn pa3psaaa NI-MH 6atapen
Dopma BONHbI TOKa
Pahcur 6ecleToYHoro aBuraTens
NOCTOAHHOIO TOKa
Quake CelicMnyeckas BosHa
Radar PapnonokaumoHHbIN curHan
Ripple Mynbcayuna mowHocTH
RoundHalf Monycdepuyeckan BonHa
RoundsPM OkpyrnaeT ¢opmy curHana PM
StepResp LLlaroBbl OTBETHBbIV CUrHaN
Suingosc | Dy neGanun avarun -
TV TeneBu3NOHHbBIN CUrHan

Voice

lonocoson curHan




MaTematnka
(27 Bugos) (1)

Airy BoszpaywHas ¢yHKUMA
Besselj ®yHKumAa beccens knacca |
Besselk OyHKumna beccens
Bessely ®yHKuma beccens Il knacca
Cauchy PacnpepeneHve Kown
Dirichlet Ky6unueckasa dyHKuma
Erf DyHKUMA OWN6KM
Erfe [ononHutenbHan GyHKUMA
owmnbKn
Erfclny O6paTHana fononHuTenbHas
bYHKUMA OLWNOKM
ExpFall da);f‘rrl(z:iuumanbuo napatowas
BXpRIse | e iy
Gammaln g;:.iﬂmwbm norapum ramma-
Gauss Pacnpepenexme laycca nnn
HOpMasibHoe pacrnpeaeneHne
HaverSine ®yHKumA XaBepcrHa
Laguerre ET?EJLIQ;?AM Nareppa yeTtBepTon
Laplace PacnpepeneHue Jlannaca
Legend MonnHom JlexxaHapa KBUHTMKa
Log [leHapHasa norapudmmueckas
dyHKUMA
LogNormal HopmanbHoe norapuemmyeckoe

pacnpeneneHne
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Lorentz dyHKUMA JlopeHua
Maxwell PacnpepeneHvie Makceenna
Maremarvika Rayleigh PaneeBckoe pacnpepenexune
(27 Bupos) (2) Versiera Bepcbepa
Weibull PacnpepeneHvie Beibynna
ARB_X2 KBappaTHasa dyHKUMA
AM CeKLMOHNPOBaHHAA BOJTHA
amMNANUTYAHON MOAYNALMUM CUHYCa
EM CeKLMOHNPOBaHHaA BOJTHA
YaCTOTHOW MOAYNALMMN CUHYCaA
CeKLMOHNPOBaHHble
mopynauun PEM CeKUMOHMPOBaHHaA BOSTHA
(5 Tvnoe) 4acTOTHOW MOAYNALMM MMYNbCa
PM CeKLMOHNPOBaHHAA BOJTHA
bazoBoi MOAYNALMM CUHYCa
CeKLMOHNpPOBaHHaA BOSTHA
PWM YaCTOTHON MOAYNALMM LUNPUHBI
nMnynbca
Cardiac dneKTpoKapamocurHan
EOG DneKTPOOKynorpaMmma
EEG SneKTpo3Huedanorpamma
Buosnektpnyeckune
curHanbl (6 TMNOB) EMG dneKTpoMmorpamma
Pulseilogram MNynbcunorpamma niopen
ResSpeed KpuBaa ckopocTu fibixaHua

noaen
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MepuunHCKA curHan
(4 Tvna)

LFPulse

(DopMma BOJIHbI H/3KOYACTOTHOMN
MMMYNbCHOW 3NeKTpoTepanuu

Tens1

DopMma BOMHbI YPECKOKHO
3NeKTPUYECKON CTUMYNALIN
Hepsa 1

Tens2

D®opma BONHbI YPECKOKHON
3NeKTPUYECKON CTUMYNALN
HepBga 2

Tens3

Dopma BOMHbI YPECKOKHOM
3NeKTPUYECKO CTUMYNALUN
Hepsa 3

CranpapTbl
(17 Tunos) (1)

Ignition

Mopma cvrHana saxuraHus
aBTOMOOUIbHOIO ABMraTens
BHYTPEHHEro CropaHus

Ignition

ABTOMOOWSIbHbIN CTAPTOBbIN
YepTex B paspese C KonebaHrem

1S016750-2 SP

Mopma crirHana aBToMo6MIbHOro
HanpsAXeHWsA, Bbl3BaHHaA
3anyckom 1

<Dopma CUrHana aBToMo6unbHOro

1SO16750-2
Starting1 HanpsXeHWA, Bbl3BaHHan
9 3anycKkom 2
1SO16750-2 Mopma crrHana aBToMobunbHOro
Starting2 HanpsKeHus, Bbl3BaHHas

3anyckom 3




CraHfapTbl
(17 Tvnos) (2)

Mopma crrHana aBToMo6uIbHOro

15016750-2 HanpsKeHs, Bbl3BaHHaA
Starting3 3anyckom 4 !
1S016750-2 YepTex B paspese pabouero
’ HanpsXeHWA aBTOMOGUAA NP
Starting4 c6poce

1S016750-2 VR

I'Iepexongle ABNEHnA
aBTOMOGWNA, BbI3BaHHbIE
OTKJIIOYEHNEM TIEKTPO3HEPrnn

1S07637-2TP1

MNepexopHble ABNeHMA
aBTOMOGWNA, BbI3BaHHbIE
VNHAYKTUBHOCTbIO NPOBOAKM

1SO7637-2 TP2A

MepexopHble ABNeHNA
aBTOMOGWNSA, BbI3BaHHbIE
BbIKNIOYEHNEM
nyckoperynmpyiowero
ycTponcTea

1SO7637-2TP2B

MepexopHble ABNEHNA
aBTOMOOWNA, BbI3BaHHbIE
KOHBepcuen

1SO7637-2 TP3A

MepexopHble ABneHNA
aBTOMOGWNA, BbI3BaHHbIE
KOHBepcueit

1S07637-2TP3B

Pabounin yeptex ceueHns
aBTOMOGWNA B MpoLecce nycka
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CraHfapTbl
(17 Tvnos) (3)

1S07637-2TP4

MepexopHble ABNeHNA B
aBTOMObWIIe, Bbl3BaHHblE
OTK/IOUEHNeM NUTaHnA
aKKymynatopa

1SO7637-2 TP5A

MepexoaHble ABNEHNA B
aBTOMOGWE, BbI3BaHHbIE
OTK/IOUYEHUEM NNTAHNA
aKkKymynstopa

1SO7637-2 TP5B

YepTex Temnepatypbl cnekaHus
SCR

SCR

Curnan nepeHanpaxeHna

TpuroHomeTpryeckas

dyHKUMA
TpuroHomeTtpus
(21 Tvn) (1)

CosH

[Mnep6onnyeckunii KOCMHYC

Hyperbolic cosine

WHTerpan KocuHyca

Cosint

KoTaHreHc dyHKuUmA

Cosine integral

BorHyTbiii runepbonunyecknin
KOTaHreHc

Bbinyknblii runep6onuyecknii

Cot KOTaHreHc
Cotangent .
function BorHyTbIn KocekaHc
CotHCon BbinyKnbif KocekaHC
CotHPro [Mnep6onuueckunii KOTaHreHc
CscCon Egg:z;ﬁlgl runepbonnuecknii
CscPro E;::neyKZnHlim runep6onnyecknin
CotH BorHyTas obpatHan
CscHCon Bbinyknas obpatHas
CscHPro BorHyTas cekyuwan
RecipCon BorHyTan cekyulan
RecipPro TMnepbonuueckuii cekaHc
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TpuroHomeTpuyeckas
dyHKUMA
TpuroHomeTpua

(21 Tmn) (2)

SecCon

CUHK-GYHKLMA

SecPro TMnep6onuueckunii cuHyc
SecH CrHycomnpanbHbl MHTerpan
Sinc DyHKUMA KBafIPaTHOrO KOPHSA
SinH KacatenbHas ¢yHKLMA
TanH MMnep6onuueckuii TaHreHc
Acos DyHKUMA apKKOCKHYCa
Apk-runepbonuyeckan GpyHKLMA
ACosH KOCKHyca
DyHKUMA BOTHYTOrO
ACotCon apKKOoTaHreHca
DyHKUMA BbIMYKNOro
ACotPro apKKoTaHreHca
BorHyTas fiyra - pyHKUMA
ACotHCon rMnepbonMyeckoro KocrHyca
Bbinyknas apk-runepbonuyeckas
ACotHPro byHKUVMA KOoCKHyca
DyHKUMA BOTHYTOrO
ACscCon apKKoceKaHca
Bbinyknas ¢pyHKUUA
ACscPro apKKoCeKaHca
Tnep6onuueckas pyHKUMUA
ACscHCon KOCeKaHca BOrHyTON fiyrn
DyHKLMA BbIMYKNOro yroBoro
ACscHPro runep6onMyeckoro KocekaHca
ASecCon BorHyTas gyHKUMA ceKyLien ayrn
ASecPro Bbinyknasa yHKUMA cekyLen gyrv
ASecH [lyrosas runepbonunyeckas

cekyLwwan GyHKUmA
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ASin DOyHKLMA apKCKHYca
TpuroHomeTpuryeckas ASinH S)V?:;L;m:ymnepﬁonmqecmro
dyHKUMA
-(F%M:CM’:)O(N;?TWH ATan DyHKLMA apKTaHreHca
ATanH ?;yﬁ:ﬂ?: apKrunep6onmyeckoro
Bartlett OkHo BapTnetTa
BarthannWin McnpasneHHoe okHo bapTnetTa
Blackman OkHo BbnakmaHa
BlackmanH OkHo BbnakmaHa H
BohmanWin OkHo bomaHBMHa
Boxcar MpamoyronbHoe OKHO
ChebWin OKHo YebbilweBa
GaussWin [ayccoBo OKHO
DyHKUMOHaNbHOe FlattopWin OKHO C NIOCKOI BEPLIVHOW
okHo Window
(17 Tvnos) Hamming OKHO XaMMuHra
Hanning OKHO XaHHWHra
Kaiser OkHo Kawizepa
Nuttallin | Hormaneos oo o
ParzenWin OkHo Map3eHa
TaylorWin OkHo Telnopa
Triang ‘g)%eggggbuoe OKHO, TaKXXe OKHO
TukeyWin OKHo Tykun
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KomnnekcHble
BelBeThI
(7 TnoB)

Complex KomnnekcHasa yacToTHas
Frequency B-cnnaitHoBas yHKLUMA

Complex

. CnoxHas rayccoBa GyHKUMA
Gaussian Y yru

Complex Morlet | CnoxHbili BeiiBnet Mopne

(S:P?;Tsr): CnoxHan ¢pyHKuMA LeHHOHa

Mexican hat BonHa MeKcMKaHCKOW WAAmMbl
Meyer BeiBnet Meiepa
Morlet BeviBnet Mopne

8.5 KogupoBaHMe BbIXOAHOrO L pPOBOro NpoToKona

[eHepaTop CUrHaNOB MOXET BbIBOAUTbL TPY TVMNa KOAMPOBAHWA NPOTOKOa:
12C, SPI v UART.(TTL), n nopaepnBaeT oTNpaBKy HENPepbIBHOrO BpeMeHN 1
pyuHo oTnpaBkn. COOTBETCTBYIOLME NMapameTpbl MOTYT OblTb YCTaHOBNEHbI
B Pa3fINYHbIX PeXuUmax npoTokona. CurHan MoXeT ObiTb BbiBEEH Yepes

nHTepdelic BbIBOAA NPOTOKOA Ha NepeAHel naHenw.
8.5.1 OnucaHue yudpposoro nHTepdeiica Ha NnepeaHeil NaHeNn

QD
D0

D7
GND

Puc. 139 UHTepdeinc undpoBbix NPOTOKONOB
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Cm. TaﬁJ‘II/ILly HWXKe OnAa COOTBETCTBMA CUrHana:

Pin name OnucaHvie GyHKUMM
GND 3asemnaWni pasbem
D15 Not Connected. He nogcoeanHaTb.
D14 Not Connected. He noacoeanHsTb.
D13 Not Connected. He nogcoeanHaTb.
D12 RS232_TXD, koHeL, 0TNpaBKK NocnefoBaTeNbHbIX 4aHHbIX
D11 Not Connected. He nogcoeauHsTb.
D10 SPI_CS, sknounTb SPI
D9 SPI1_SDO, koHeL, oTnpaBKn AaHHbIX SPI
D8 SPI_CLK, yacbi SPI
D7 Not Connected. He nogcoeauHaTb.
D6 Not Connected. He nogcoeaunHaTb.
D5 12C_SDA, TepmunHan nepegauv gaHHbix SPI
D4 12C_SCL, TakTOBbIN TepMunHan SPI
D3 Not Connected. He nogcoeanHsaTb.
D2 Not Connected. He nogcoeanHaTb.
D1 Not Connected. He noacoeanHsTb.
DO Not Connected. He nogcoeanHaTb.

8.5.2 UART (yHnBepcanbHbIil aCMHXPOHHbII) NPOTOKON

leHepaTop NPOV3BONbHON GOPMbI MOXKET CO3/aBaTb CUrHaa NPoTokKona
nocniefoBaTeNlbHOro MopTta AJf1A MapaMeTpoB 1 BbIBOAUTb €ro vepes
undpoBbie KNaBMLLN Ha NepeHel NaHenn B pexume npotokona UART.

Bbi6epute UART. MocnepoBatenbHo Haxmute DIGITAL, Type (F1) n
Uart, uto6bl ncnonbsosatb GpyHKUmio UART (ecnu Tvn He BblAeNeH, HaxXxmuTe
knasuwwy Type ana Bbibopa). Mocne ncnonbsosaHua ¢yHkumn UART reHepatop
CUrHaIOB BbIJACT CMrHan MPOTOKOA C TeKyLLel HaCTPOWMKOA.
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Digital 4 e dm P

1425854471254712541254141452145214523658952
14222222

Puc. 140 Bbi6op dyHKuum UART

Bbl6epuTte ckopocTb nepepaumn B 6ogax. CKopoCTb nepefaun AaHHbIX
UART B 6ogax moxeT 6biTb 110, 300, 1200, 4800, 9600, 19200, 38400, 56700,
115200, 230400, 460800, 921600 1 TakToBas uyacToTa. Mocne BbiGopa UART
CKOPOCTb NepeAayn AaHHbIX Mo yMmonyaHuo pasHa 9600. YTobbl ycTaHOBUTD
CKOPOCTb MNepefaun B 60Aax, MCNoNb3ynTe MHOTOGYHKLMOHANbHYIO PYUKY
M KNaBuLLy HampasfieHysa nocsie Bblbopa NpoToKoNa Uiy HaXKMUTe KraBuLly
Baud Rate (F2), uto6bl BbI6paTh HEOO6XOAMMYIO HACTPOWKY.

[CH1 gy wa o= o

Freq N 00 kHz er 1.000,000,000
Amp n 100 mVpp
t omv
0.000 e 0.000

Digital

1425854471254712541254141452145214523
14222222

Puc. 141 BblbepuiTte ckopoCTb nepeaayn B 6oaax

YcTaHOBKa paspapHocTy B 6utax. Mpu Heo6XxoAUMOCT/ MOXET ObiTb
yCTaHOBJIEH Apyroi Homep 6uta. B pexkme UART cylecTByeT NATb pas3nnyHbIX
pexunmoB: 4, 5, 6, 7 1 8. 3HaueHvie No yMon4YaHmio paBHo 4. YTobbl yCTaHOBUTb
CKOpOCTb nepefaun B 60Aax, Bbl MNOBOpauvBaeTe MHOrOPYHKLMOHaNbHYIO
pyuKy nocne Bbibopa npoTokona unu Haxkmute knasuwy Bit Type (F3) ana
Bbl6Opa Tpebyemoii HaCTPONKH.
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0 mv

0.000 °

Digital | send Mode

1425854471254712541254141452145214523658952 Auto
14222222

Send Time

Puvic. 142 YcTaHOBKa pa3pagHOCTL B 61Tax

YcTaHOBKa oOTnpaBnAeMblX [AaHHbIX. [eHepaTop CUrHanoB MOXeT
YCTaHOBUTb KOAMPOBKY AaHHbIX NPOTOKONA ANA oTnpasKu. Mocne Toro, Kak
Bbl BK/lounTe dyHKumo UART, MoXeTe BUAETb, YTO AaHHbIE MO YMOMYaHMIO
nyctbl. Bbl MoXeTe HacTpouTb, MoBOpauMBas MHOTOQYHKLVOHaNbHYIO
pyuKy unu Haxkatem KHonkun Data (F4). [laHHble MOryT 6biTb OTNpPaBNeHbl C
MCMOMb30BaHNEM HECKONIbKUX LUGPOBbIX CUCTEM, BKIIIOUAA AECATUYHYIO,
LecTHaALaTePUYHYIO CUCTEMY U CUMBOJIbHYIO, KOTOpPasA NoKa3aHa Ha pucyHKe
HUXe.

CH1,, s

Freq

2345678090

QWERTYUIOP

A S D F G HJKL

DigHal * Bl z||x el N M G-
142585447 1uc vv coe cmme —mmve--.523658952
14222222

Puc. 143 YctaHoBKa oTnpaBnAaembix AaHHbIX

Mo»xHO HacTpouTb MHOrobarToByto OTMpaBKy. KonnuecTBo 6aiiToB paBHO
8. Mpu oTnpaBKe 3HauYeHWs, YMCIOBasA CTPOKa JO/MKHa ObiTb pa3feneHa Ha
uudpoBble pasgenbl pa3mMepom He 6onee 255. Homepa Kaxporo pasgena
pasgeneHbl KnaBuwen Space (F2). Haxmwute Clear (F3), anAa oumctkm
HenpaBuNbHOro BBOAA, M HaxmuTe A/a (F4) pnAa nepeknioyeHWa Mexay
3arnaBHbIMK U CTpouHbIMK bykBamu. Haxxmute Ok (F6) nocne 3aBeplueHus
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HaCTpOI7IKI/I. CMOTpI/ITe PUCYHOK HIMXe.

1
CH2 o s Type

Freq 1.000,000,000 kHz gl

100 mvpp Amp.
0mv
Phase  0.000

Digital -
1425854471257125412541414521452145236589521 ‘
42222222 P

=

Puc. 144 Habop oTnpaBnsembix JaHHbIX

YcTaHOBKa peXuma otnpaBKu. MOXHO HacTpPOWUTb aBTOMaTUYeCKylo 1
PYUHylo OTrpaBKy. B cocTosaHUy aBTOMaTYeckol oTnpaBky Npubop oTrnpas-
NAET KOAMPOBKY YCTaHOBMEHHOrO NMPOTOKONA Yepes onpeferieHHoe Bpems;
B PYYHOM peXxunme npubop oTrnpasfifeT CUrHan ycTaHOBIEHHOIO NPOTOKONa,
KOrAa Nonb3oBaTeny HaxKnMatoT Knasuwy otnpasku Send (F6).

1. PeXknm aBTOMaTMUYECKOW OTMpPaBKM.

Haxmute knaBuwy SendMode (F5) ana Hactpoiku Ha «AUTO», uTo6bl

YCTaHOBUTb PEXMM aBTOMAaTMYECKOW OTMPaBKM MPOTOKoMa. Bbl moxeTe

YCTaHOBUTb BpemsA OTMpaBKu, HaxmuTe knasuwwy Send Time (F6), utobbl

YCTaHOBUTb BpemA OTMPaBKM C MOMOLLUbIO LMPPOBOM KNaBWLWM Ha

nepepaHel naHenw.

1
Type

4 Decimal

100 mvpp
Offe 0mv
Phase  0.000 *

Digital

1425854471257125412541414521452145236589521
42222222

=

Puc. 145 YcTaHOBKa aBTOMaTUYeCKOW OTNPaBKM
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2. Pexvim pyyHOWi OTNpaBKu.
HaxmuTe knasuwy SendMode (F5), utobbl BbiGpaTh «Manual» (PyuHoii)
ANA YCTaHOBKU PYYHOrO peXuma OTMpaBKu MpoTokosnoB. Haxmute
Knasuwy otnpasku Send (F6), nprbop BbiZacT 3aaaHHyto GopmMy curHana.

[CHIG w o=

1.000,000,000 kHz
100 mVpp

omv

0.000 °

‘:]

SendMode
214 56 54 123 56

Puic. 146 YcTaHOBKa py4HOW OTNPaBKY

YctaHoBKa cronoBoro 6urta. B npotokone UART MOXHO yCTaHOBUTb
PasnnyHyto WMPKHY CTOMOBOro 6uTa. HaxxkmuTe Knasuwwy @ 1 KnaBuwy Stop
Bit (F1), uTo6bl yCTaHOBUTD LIMPKHY CTOMOBOrO 61Ta, KOTOpasa MOXeT 6bITb 1
VAN 2, N0 yMONYaHMIo paBHa 1.

Digital

ot CH2,, 'wa ®

ore
1.000,000,000 kHz Freq 1.000,000,000 kHz
Amp 100 mVpp
Offset  OmV
Phase  0.000°

Digital
214 56 54 123 56

Puc. 147 YcTaHoBKa cTonoBoro 6uta

YcTaHOBKa KOHTPOJIbHOIO 6UTa. PeXX1MM NpoBepKM MOXKET ObITb
ycTaHosneH B npotokone UART. HaxmuTte knasuwy @ 1 knasuwy Parity (F2),
YTOObI YCTAHOBUTD PEXMM NPOBEPKU, KOTOPbIN MOXET ObITb «HET», <HEUETHON»
M «4ETHO», MO YMOJTYaHWIO PaBEH «HET».
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~ | Digital

mvpp Amp.
omv Offset omv
0.000 ¢ Pl 0.000 ©

Digital Uant 9600

214 56 54 123 56

Puc. 148 YcTaHoBKa KOHTPOsIbHOTO 61Ta

Mpumep HacTpoiiku. 3anyctute npu6op B pexume UART, a 3atem
yCTaHOBUTE CKOPOCTb Mepefaun AaHHbiX npubopa pasHoi 4800, AaHHble
LOJIXKHbI 6bITb fecaTuYHbIMK 5, 20, 13 unu 14, npoBepbTe Ha HEYETHOCTb,
CTOMOBbI 6UT Ha 1 1 MHTepBan oTnpaskm 2 mc. LLaru cnegytowve:

1. Wcnonb3yiite dpyHKuymio UART.
HaxkmuTe nocneposatenbHo DIGITAL, Type un Uart (HaxmuTe Type, ecnv oH
He BblfesieH), uTobbl ncnonb3osatb dyHKumio UART.

sine
s0a
1.000,000, ———tb ¢ Uart
e 100 mvpp [P0 [BaudiRate
omv 0 Omv =

0.000 ° 0.000 ¢ Bitype

=

- .Senduode
214 56 54 123 56 Manual

Puc. 149 Bbibop dyHKumm UART

2. YcTaHOBWTe CKOPOCTb Nepeaaun B 6ogax pasHoii 4800.
Haxmute knaBuwy Baud Rate (F2), uyToGbl YCTaHOBWTb CKOPOCTb
nepepaun faHHbix B pexkume UART. Bbl MOXKeTe yCTaHOBUTb, NOBOpaynBas
MHOTOGYHKLMOHASbHYIO PYYKY.
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Digital
orr Type
Uart

CH1 S sine ‘

Freq 1.000,000,000 kHz Freq 1.000,000,000 kHz
Amp 100 mVpp Amp 100 mVpp Baud Rate
omv Offset  OmV
0.000° 0.000 *

Digital uart 600 vanus 2

214 56 54 123 56

Puc. 150 BbibepuTe ckopocTb nepeaayy B 6oaax

YctaHoBUTE 6UT.

YTo6bl YCTaHOBUTb CKOPOCTb Mepefaun B 6Gopax, noBopaunBas
MHOTOGYHKLMOHAaNbHYIO PYYKy nocsie Bbibopa NpoToKOona, Uiy Haxmute
knaswwy Bit Type (F3) ana Bbibopa Tpebyemoii HacTpoiikn. Homep 6uta no
YMOJTYaHMIO paBeH 8.

[CH1, w o == ‘
Freq 1.000,000,000 kHz 00,000 W
Amp 100 mVpp 100 mVpp Baud Rate
Offset  omv g omv
Phase  0.000° e 0.000°

——L¢ 9600

it Type ‘

Digital vt ————
214 56 54 123 56

Puc. 151 Boibepute 6ut

YcTaHOBUTE OTNPaBNIeHHbIE AAHHbIE.

HaxmuTe knasuwy Data (F4) ana HacTpoinku AaHHbIX B pexume UART.
Bbl MOXeTe yCTaHOBWTb, MOBOPAuMBas MHOFOQGYHKLMOHANbHYIO PYyuKy.
Takke MOXKHO HaxaTb COOTBETCTBYIOLIME NMPOrPaMMHble KNaBuLWK, KOrAa
NoABUTCA NPUBEAEHHDBIV HUXKE HTepdeic.
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[ cH1 o i [ sine

s00

Freq 1.000,000,000 kHz 1.000,000,000 kHz
3 100 mVpp

omv

‘ 0.000 °

‘ space

Digital vart 4800 L] Manual z ;‘u"h
52013 14

Puc. 152 YctaHoBKa oTnpaBnAaembix AaHHbIX

5. YcTtaHoBUTe Bpems OTNPaBKU.
Haxmute nporpammHyto ¢yHKUMOHanbHyto knasuwy Send Mode (F5),
uTO6bI YCTAHOBUTb PEXIM OTMpaBky Ha «<ABTOMATUYECKUM» B pexkume
UART. Haxxmute knasuwy Send Time (F6) 1 ¢ nomoLubto LnudppoBbIx Knasuiu
Ha nepefHen NaHenyn ycTaHoBUTE UHTEPBaJ OTMPaBKM PaBHbIM 2 MC.

[cmm CH2., wm

Freq 1.000,000,000 kHz Freq 1.000,000,000 kHz
Amp 100 mVpp Amp 100 mVpp
omv Offset  OmV
Please input Send Time:
Range::1 m
Digital vt
5201314

Puvc. 153 YcTaHOBUTE Bpems oTnpaBKmu

6. YcTaHOBUTE CTOMOBLIN OGUT.

HaxmuTe Knasuwy @ 1 Knaswwwy Stop Bit (F1), 4To6bl yCTaHOBUTb pexum
oTnpaBKy, 1 ycTaHoBUTe stop bit paBHbIM 1 B pexume UART.
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CH1

Freq 1.000,000,000 kHz
Amp 100 mVpp Amp 100 mVpp
omv Offset  0OmV

Please input Send Time:
Range::1 ms~10.000 s

Digital wat as0o

5201314

Puic. 154 YcTaHOBUTE CTOMOBbIV 6UT

7. YcTaHOBUTE KOHTPOJIbHbI GUT.
HaxmuTe knasumwy Parity (F2), 4ToObl YCTaHOBWTb KOHTPOJbHbIA OUT Ha
«HeueTHbIn» («Odd») B pexxume UART.

1.000,000,000 kHz 1.000,000,000 ki
100 mvpp 100 mVpp
omv omv

0.000 * 0.000 *

Digital
5201314

Puc. 155 YcTaHOBUTE KOHTPOJbHbBIV 6UT

8.5.3 12C NMpoTtokon nocnepoBaTenbHON aCMMMETPUYHOMN LWNHbI

[eHepaTop CUrHANoOB MpPOU3BONIbHON GOPMbI  MOXeT co3[aBaTb
NPOTOKOSbHbBIN CUFHAN AnsA TpebyeMbiXx NapameTPOB M BbIBOAUTL €ro vepes
LnpoBoit MHTepdelic nepegHel NnaHenn B pexume npotokona 12C

Haxmute DIGITAL, Type (F2) n 12C, utobbl ucnonb3oBatb ¢yHKumio 12C
(HaxmuTe Type, ecnin OH He BbifeneH). MNMocne ncnonbsoBaHua GyHKumm 12C
reHepaTop CMrHan NPOTOKONA C TeKYLUEN HACTPOKON.
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CH1 s o

Freq 1.000.000.000 kHz

Amp 100 mvpp
omv
0.000 °

100 mVpp
omy
0.000 *

Digital
111111111111111111111111212541

Puc. 156 Bbibepute dyHKumio 12C

YcTaHOBKa TaKTOBOM 4acToTbl. MOXHO YCTaHOBWTb TakKTOBYIO YacTOTy
nepegatymka 12C noBopauneas MHOrOGYHKLMOHaNbHYI0 PyUKy nocine Bblbopa
npoTtokona unu Haxatnem knasuwwy Clock (F2) n ¢ nomolwplo Ludpposon
KNnaBuULLIW Ha NepeaHen NnaHenu 3afaTthb YacToTy B AnanasoHe 10 KMy ~ 1 My

CH1 oy son o CH2

orr 300
Freq 1.000,000,000 kHz Freq 1.000,000.000 kHz
Amp 100 mVpp Amp 100 mVpp

0mv Offset  OmV

Please input Clock:

0::10,000 Hz~1,000,000 Hz

Digital
111111111111111111111111212541

Pnc. 157 YcTaHOBKa TaKTOBOW 4acTOTbl

YcraHoBKa nHdopmaumm 06 aapece. [Npy HEO6XOANMOCTU MOXKET ObiTb
yCTaHOBJIEHa pasnnyHasa afpecHas MHpopmauua. B pexume 12C MoxHO
BbIGPaTL 7-6UTHBINA MM 10-6uTHbIN appec. HaxmuTe ] n Haxmute Addr
Format (F1) Ha cTpaHuLie 2, 4TOObl NepeKniounTbCA MeXAY 7-60UTHbIM aipecom
1 10-6UTHBIM appecom agpec. 1o ymonuaHuio ncnosnb3yetca 7-6UTHbIN agpec.
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Sine

500 ‘ Addr Format

Freq 1.000,000,000 kHz 1.000,000,000 kHz 10 bit

Amp 100 mVpp 100 mVpp
e omv omv
0.000 * 0.000 |—\

Digital ac  10000Mz | 8 | Auto

111111111111111111111111212541

Punc. 158 YcTaHOBUTE pa3pafHOCTb agpeca

YTo6bl YCTAHOBUTbL 3HaueHWe agpeca, Haxmute Knasuwy Addr (F3) n
ncnonb3yiiTe LMGPOBYIO KNaBuLLy nocse Bbibopa NpoToKosa.

Addr Format

1.000,000,000 kHz q 1.000,000,000 kHz 10 bit

100 mVpp ! 100 mVpp
omv e omv
0.000 * 0.000 * |—\

Digital 100008 | & | Auto

111111111111111111111111212541

Puc. 159 YcTtaHoBKa nHdopmauuv ob agpece

YctaHOBKa  OTNpaBnfAemMbiX  faHHbIX. [eHepaTtop CUrHanos
NPOU3BONbHON GOPMbI MOXKET YCTAHOBUTL KOAVMPOBKY faHHbIX NPOTOKONa Ans
oTnpasku. [locne Toro, Kak Bbl cnonb3ayeTte GyHKLUMIO 12C, Bbl MOXKeTe yBUAETD,
4YTO [aHHble MO YMOYaHUo MycTbl. Bbl MoXeTe HacTpouTb, nMoBopaumsas
MHOTOGYHKLMOHaNbHY0 pyuky unm Haxkas Data (F4) ncnonb3ysa undposyto
Knasuy. [laHHble MOTyT 6biTb OTMPaB/IEHbI C UCMONIb30BAHNEM HECKOMbKIX
UMPOBBIX CMCTEM, BKOYaA AECATUYHYIO CUCTEMY, LUeCTHaaLuaTepuyHyio
cMcTeMy U CUMBOJTbHYIO, KOTOPasa NoKa3aHa Ha PUCYHKe HIKe.

Mo>KHO HacTpouTb MHOrobaToBYtO OTMpPaBKy. KonnuecTBo 6aiiToB paBHO
8. MNpwn oTnpaBke yncnoBasa CTpoka AOMXKHa ObiTb pasfeneHa Ha LndpoBble
paspfenbl, HO He 6onee 255. Homepa Kaxaoro pasfena pasfeneHbl npobenom
Space (F2). HaxxmuTe Clear (F3), Ana o4MCTKU HenpaBWIbHOTO BBOAA, U A/a

148



(F4) pns nepeknioyeHns mMexay 3arfaBHbIMU 1 CTPOUHbIMK GykBamu. Mocne
3aBepLUIEHUNS HAaCTPOWKK HaxkmuTe Ok (F6).

= | Key Board
1 n

‘CH1 v sea S sine

1.000,000,000 kHz e 1.000,000,000 kHz
100 mvpp A 100 mvpp

omv omv
0.000 ° Phase  0.000 °

10000H: [IIZ] Auo | 100005 10bx
111111111111111111111111212541

Punc. 160 YcTaHOBKa OTNpaBiieHHbIX AaHHbIX

YctaHOBKa peXxuma oTnpaBKu. MOXHO HacTpoUTb aBTOMATUYeCKyio
N PpyuYHylo OTNpaBKy. B COCTOAHWMM aBTOMATMUYECKON OTMpaBKU Nprbop
OTNpaBiAeT KOAVPOBKY YCTaHOBJIEHHOIO MPOTOKONa Yepes onpefeneHHoe
BPEeMA; B PYYHOM pexume npubop OTNpaBffeT CUrHam YCTaHOBJIEHHOIO
NPOTOKOS1a, KOrAa NOMb30BaTesb HAXKMMAET KNaByLLy OTNPaBKU.
1. Pexunm aBTOMaTMUYECKON OTNPaBKMU.
Haxmute knasmwy SendMode (F5) u Bbibepete «AUTO», u4TOGBI
YCTaHOBUTb PEXMM aBTOMAaTUYECKOW OTMpaBKu. Bbl MoXeTe ycTaHOBUTbL
BpemA oTnpaBku. Haxxmute knasuwy Send Time (F6), 4Tobbl ycTaHOBUTb
Bpems OTMNPaBKM C MOMOLLbIO LMGPOBOI KNAaBULIM HA NepeAHen NnaHenu.

( CH1 o Sne Sine

orF

Freq 1.000,00( Freq 1.00¢ 000 kHz
Amp. 100 mVpp Amp 100 mVpp
omv Offset  0mV

Please input Send Time:

Range::1 ms~10.000 s

Digital 12c nz
126 56 141 36 5

Puc. 161 YcTaHOBKa aBTOMaTUYeCKOW OTNPaBKM
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2. PyuHo pexumm oTnpaBKu.

Haxmute knasuwy SendMode (F5), n BbibepeTe «Manual» gna yctaHOBKM
PYYHOTO pexmma oTnpaBKy.

CH2 son

orr
1.000,00¢ Freq
100 mVpp

1.00
Amp 100 mVpp
omv offset  0mv

Please input Send Time:

Range: 1 ms~10.000 5
Dlgita‘l .sr
126 56 141 36 5

Punc. 162 YctaHOBKa py4HON OTNPaBKu

MoppoGHbIii npumep. 3anyctute npubop B pexume 12C, a 3atem
ycTtaHoBUTe 10-6UTHbIV agpec Nprnbopa, 3HaueHne 65.

TakToBbI curHan 12C gomkeH 6biTb 500 [, JaHHble AOMXKHbI ObITb
pecATYHbIMKM 17, 19, 23, 29 nnn 31, a HTEpBan OTNPABKK JOJIKEH ObITb 5 MC.
waru cnepyoume:

1. Wcnonb3yiite dyHKumio 12C.

Haxkmute DIGITAL, Type (F1) n 12C (HaxmuTe Type, ecnv OH He Bblaener),
yT06bI MCnonb3oBatb GyHKLUMIo 12C.

CH1,, wo o CH2

orr 500
freq 1.000,00¢
Amp 100 mVpp

Freq 1.00(

Amp 100 mVpp
omv offset  0mV
Please input Send Time:

Range::1 ms~10.000 s

bigital
126 56 14136 5

Puc. 163 Bbibepute dpyHkumio UART

2. YctaHoBuTe 10-6UTHBbI agpec.
Haxmute @ n Haxmute Addr Format (F1) Ha cTpaHuue 2, uToO6bl
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YCTaHOBUTb PaspsfHOCTb agpeca B pexume 12C. Haxmute a1y Knasuwy

ON1A NepeKioYeHns Mexay 7-6uTHblii 1 10-6UTHbIN agpeca. YcTaHoBUTe
appec Kak 10-6uTHbIN.

| pig

126 56 14136 5

Puc. 164 YctaHoBKa 10-6UTHOro agpeca
HaxmuTte knasuwy Addr (A3) Ha cTpaHuue 1, 4ToObl 3apaTb agpec.
YctaHoBUTe nHbopmaLmio 06 agpece C NOMOLLbIO LdPOBON KnaBuaTypbl Ha

nepepHeil naHenu, YTobbl yCTaHOBUTH 3HAUEHVE aipeca PaBHbIM 65.

Digital

CH2

Freq i
100 mVpp Amp 100 mV
omv Offset omv

Please input Addr

Digital 2c  10.000m [TEZ] Menuw | 10be
126 56 141 36 5

Puvic. 165 YcTaHOBUTE 3HaueHVe agpeca

YctaHoBuTe BpemA.

Haxmute knasuwy Clock (F3) ona HacTpoiku aaHHbIx B pexume 12C. Bbl
MOXETe YCTaHOBWTb, MOBOPauMBas MHOrOQyHKLMOHANbHYIO PyuKy. Unn
HaXKaTb KNaBuLWK Lndp 1 yCTaHOBUTL JaHHble paBHbIMK 500 c.
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sine

Freq 1.000,000,000 kHz
100 mVpp Amp 100 mVpp
Offset omv Offset

Please input Clo

Ra

Dig\fﬂ‘\ L
126 56 14136 5

Punc. 166 YctaHoBUTe Bpemsa

4. YcTaHOBUWTE OTMpPaBfieHHbIE AaHHbIE.
HaxkmnTe knaBuwy Data (F4) pna HacTpolikm gaHHbIX B pexume 12C. Bbl
MOXeTe YCTaHOBWTb, MOBOPauMBas MHOroQyHKLMOHANbHYIO pyuKy. Unn
HaxaTb KnaBuLm Lndp, YToObl yCTaHOBUTb COOTBETCTBYIOLME AAHHbIE.

CH1 oa  SnC CH2 Sine

o ore 500

Freq 1.000,000,000 kHz Freq 1.000,000,000 kHz
Amp 100 mVpp Amp 100 mVpp
Offset  OmV Offset o mV

0.000 Pl 0.000 *

12656 141 36 5

Puc. 167 YcTaHOBKa OTNpaBneHHbIX faHHbIX

5. YctaHOBUTE NHTEPBas OTMNPaBKMU.
HaxmuTe knasuwy Send Mode (F5), UTo6bl yCTaHOBUTb PEXUM OTMpPaBKM
Ha «AUTO» B pexunme 12C. Haxxmunte knasuwy Send Time (F6), uto6bl
YCTaHOBUTb MHTEPBan OTNPABKM PaBHbIM 5 MC C MOMOLbIO LMPPOBON
KnaBuaTypbl Ha nepeaHert naHenu.
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Digital
12
[ CH1 ,,, wonz sase

Freq 1.000,000,000 kHz Freq 1.000,000,000 kHz
Amp. 5.000 Vpp Amp 5.000 Vpp
Offset __ Om Offset 0 mV.

Please enter the Send Time:

Range:1 ms~10.000 s

Digital 10000H 65 AUTO

1719232

Return

Puc. 168 YcTaHOBUTE MHTEpBan OTNpPaBKM

8.5.4 NocnepoBaTenbHbIli CMHXPOHHDbIN CTaHAAPT Nepefayyn AaHHbIX
B peXkume nonHoro aynnekca (SPl nporokon)

Bbi6epute npoTtokon SPI. MocnefosatenbHo Haxxmute DIGITAL, Type(F1)
1 SPI, uTo6bI NCMONb30BaTh GYHKLMIO SPI (HaxxmunTe Type, eCNN OH He BblgeneH).
Mocne BktoueHUs dyHKLUMM SPI reHepaTop BblAAeT NPOTOKOMbHbIA CUrHan B

TeKylem pexume SPI.
Digital

CH2 Sine

P
Freq 1.000,000,000=5 ¢

100 mvpp Amp 100 mvpp Baud Rate

omv 0 omv PRETTI)

0.000 * 0.000 * B Eiype
< 4

=

Digital E * | [SendiMode
17 19 23 29 31

Puc. 169 BbibepuTe dyHKumIo SPI

YcTaHOBKa TaKTOBOI 4acToTbl. MOXHO YCTaHOBWTb TaKTOBYIO YacTOTy
nepegatumka SPI HaxmuTe knasuwy Clock (F2), uTobbl yCTaHOBUTH TaKTOBYIO
4acToTy C nomolblo LUGPOBON KNaBuaTypbl Ha nepeaHen naHenu B
aunanasoHe 10 KMy ~ 40 MIy.
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Freq 1.00
100 mvpp Amp 100 mv
omv Offset  0mV

Please input Clock:

Puc. 170 YcTaHOBKA TaKTOBOW Y4acTOTbl

YcTaHOBKa OTNpaBnAeMblX AaHHbIX. [py Heob6XO4MMOCTV MOXeT
ObITb yCTaHOBNEH Apyro Homep 6uTa. YCTOHOBKA OCYyLlecTBAAeTCA
NnoBopauviBaHNEM MHOTOPYHKLMOHANBbHOWN pyuKy nocse Bbibopa npoTokona
unn Haxatnem Knasuwwu Data (F4). [aHHble MoryT ObiTb OTMpaBieHbl C
MNCNONb30BaHNEM HECKONIbKUX LUGPOBbIX CUCTEM, BKIIOYAA AECATUYHYIO,
LIeCTHAALATEPUYHYIO CUCTEMY 1 CUMBOJIbHYIO, KOTOPas NMokasaHa Ha PUCyHKe
HUXe.

om\
““HEEREEEEERE
QWERTYUI OFP

« A s|[p||F 6[HJ KL

Digital

"Bz xcveNnuE—

Pnc. 171 YcTtaHoBKa oTnpaBnaemMbix JaHHbIX

MOoXHO HacTpouTb MHOro6anToBylo OTMpaBKy. KonnuectBo 6aiiToB paBHO
8. Mpu oTnpaBKe 3Ha4YeHUA YMCIOBasA CTPOKa AOSKHA ObiTb pasfeneHa Ha
undpoBble pasgensl pasmepom He 6onee 255. Homepa Kaxgoro pasgena
paspeneHbl npobenomSpace (F2). Haxmute Clear (F3), utobbl ycTpaHuTb
HenpasunbHbIN BBOA, 1 A/a (F4) onAa nepeknioyeHUs MeXAay 3arnaBHOW 1
CTpouHo bykBamu. Mocne 3aBeplueHns HacTPoKn HaxmuTe Ok (F6).
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~ |Key Board
1 n

Sine

= [

1.000,000,000 kHz e 1.000,000,000 kHz
Vop

omv

0.000 * 0.000 *

[Samara] ano  0000%

Puc. 172 YctaHoBKa oTnpaBnAaembix AaHHbIX

YcTaHOBKa pexuma OTnpaBKM fAaHHbIX. MOXHO  HacTpouTb
ABTOMATMNYECKYIO U PYUHYIO OTNPABKY AaHHbIX. B COCTOAHMN aBTOMaTUYeCKOW
OTNpaBkM nNpubop OTNPaBAAeT KOAUPOBKY YCTaHOBJIEHHOrO MPOTOKONA
yepes onpefenieHHOe BPeMS; B PYYHOM Pexume Npubop oTnpasnsaeT curHan
YCTaHOBJIEHHOTO MPOTOKOMA, KOrAa MONb30BaTeNN HaXMMalT KnaBuLly
OTNpaBKM.

1. Pexunm aBTOMaTMUYECKON OTNPaBKMN.

HaxmuTe knasuwy SendMode (F5) 1 Bbi6epeTe “AUTO’, 4To6bI yCTaHOBUTD

pexrM aBTOMAaTUYeCKOW OTNPaBKW. Bbl MoXKeTe yCTaHOBWTb Bpems

otnpaBku. Haxmute nporpammHyto knasuwy Send Time (F6), uTobbl

YCTaHOBUTb BPEMA OTMPABKM C MOMOLLbIO LIMGPOBOIA KNaBmaTypbl.

CH2 ,, wenz oase

Range:1 ms

Digital 10000H | Auto [Cims

156 95 123 56

Return

Puc. 173 YcTtaHoBKa aBTOMaT/YeCKON OTMPaBKW AaHHbIX

2. Pexum py4HoW OTNpaBKM.
Haxmute knasuwy SendMode (F5) u Bblbepete «Manual», 4TOGbI
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YCTaHOBUTb PYYHOI pexmm oTnpasku. Haxunmasn knasuwy «Send», npubop
BblAACT 3afjaHHyto GOpMy curHana.

Digital
1

‘ CH1 ,, wane oase

Freq 1.000,000,000 kHz 1.000,000,000 kHz
Amp 5.000 Vpp Amp 5.000 Vpp

Offset  0mv Offset  Omv

Ph 0.000 ° Phase  0.000°

Data

Digital 3 ¢ | SendiMode
156 95 123 56 66 anual

.

Puc. 174 YcTaHOBKa py4HOW OTMPaBKM AaHHbIX

Mpumep HacTpoiiku. CHavyana 3anyctuiTe npubop B pexume SPI, a 3atem
yCTaHOBUTE BbIXOAHbIE AaHHbIE MpUbopa aecATUYHbIMK 13, 21, 34, 55 unn 89,
TakToBYI0 YacToTy 15 Kl 1 MHTepBan oTnpaskm 5 mc. LWaru cnepyiowme:

1. BkntoueHvie dyHKumm SPI.
MocneposatenbHo HaxmuTe DIGITAL, Type (F1) n SPI (HaxkmuTe Type, ecnin
OH He BblaeneH), 4Tobbl BKNounTb SPI.

Digital

Type

El

Puc. 175 Bbibop ¢yHKLmM SPI

2. YcTaHOBKA TaKTOBOW YacTOTbl.
Haxmute knasuwy Clock (F2) ana HacTpouku AaHHbIX B pexume SPI.
[nA ycTaHOBKM NoBepHUTE MHOrOQYHKLMOHANbHYIO pyuKy. Mnn HaxaTb
KnaBuwm unép, 4tobbl yCTaHOBUTL COOTBETCTBYIOLME JaHHbIE PaBHbIMU
15 klu.
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- | Digital

CH2 , wone oase

rr

Freq 1 000 kHz
Amp 5.000 Vpp
Offset __0mV

Digital

Puc. 176 YcTaHOBKA TaKTOBOW Y4acTOTbl

3. YcTaHOBKa OTMNpaB/ieHHbIX AaHHbIX.

HaxkmnTe knasumwy Data (F4) ana HacTpolikn AaHHbIX B pexume SPI. 1na
YCTaHOBKM MOBEPHUTE MHOTOQYHKLMOHaNbHYIO pPyuKy. Mnu HaxaTb
KnaBuwm undp, 4Tobbl yCTaHOBUTL COOTBETCTBYIOLLME JaHHbIE.

~ |Key Board

1.00f

100 mvpp
omv
0.000 *

Digital

156 95 123 56 66

Puc. 177 YctaHOBKa oTnpaBneHHbIX AaHHbIX

4. YcTaHOBUTE UHTEpPBas OTNPaBKMU.
HaxmuTe knasuwy Send Mode (F5), UTo6bl yCTaHOBUTb PEXIM OTMPaBKM
Ha «AUTO» B pexume SPI. Haxmwute knasuwy Send Time (F6), uto6bl

YCTaHOBUTb MHTEPBas OTNPABKY PaBHbIM 5 MC. Vnu nomoLbio 4ndpoBbIx
KMaBuULW Ha naHenu npubopa.
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Digital

Highz BASE HighZ BASE

00,00 1.004
5.000 Vpp 5.000 Vj
omv

Please enter the Send Time:

Punc. 178 YcTaHOoBKa MHTEpBasna oTrnpaBku

8.6 CurHan npousBonbHol ¢popmbi

leHepaTop MOXeT BblAaBaTb M0G0 LMPPOBOI CUFHAN N COOTBETCTBYIOLL NI
TaKTOBbIN CUTHaN B peX<rime NPou3BosIbHOM GOpPMbI.

Bbi6op npounsBonbHomn ¢popmbl uudpoBoro curiana.locnegosatenbHo
HaxmuTe DIGITAL, Type (F1) n DArb, uTo6bl ucnonb3oBatb GyHKLMIO LnudppoBoin
NPOU3BONbHON BOJHbI (HaxMmuTe Type, ecnivi OH He BbigeneH). Mocne Bbibopa
dYHKLMM CUrHana npousBONbHON (GOPMbl, reHepaTop BbIAACT CUrHan C
TeKyLMMMN HaCTPOVKamu.

Digital

Type
¢ DAb

Clock

Digital A5 ] 1000Mz | Continue

1111111125414521452145212222222222222222231
245

Puic. 179 Bbi6op npoun3BonbHON popMbl LndpoBOro curHana

YcTaHOBKa TakToBOW YacTtoTbl. Haxxmute knasumwy Clock (F2) B pexxume
CcurHana npousBosibHOM ¢opmbl. Bbl MoXeTe ycCTaHOBWTb, MOBOpauMBas
MHOTOGYHKLUMOHaNbHY0 pyuky. Wnu HaxaTb UudpoBble KNaBuwWwmW Ha
nepefHeii NaHeny N yCTaHOBUTb AaHHble paBHbIMU 15 KILL.
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Digital

0 m
Please enter the Clock:

Digital

Puc. 180 YcTaHOBKa TaKTOBOW YacTOTbl

YcTaHOBKAa OTNpaBNeHHbIX AaHHbIX. [lpy HEo6XOAUMOCTV  MOXeT
ObITb yCTaHOB/EH APYro Homep 6vTa. YcTaHaBNMBaeTCA MOBOpauMBaHUEM
MHOTrOoQYHKUVOHANbHOW PyuyKy Mocsie Bblbopa MPOTOKOMa WAN HaXXaTuem
knasuwy Data (F4). JaHHble MOryT GbiTb OTMpPaBfeHbl C UCMOMb30BaHNEM
HEeCKONbKUX LMPPOBLIX CUCTEM, BKIIOUAA AECATUYHYIO, LECTHAALATEPUYHYIO
CUCTEMY U CUMBOJIbHY10, KOTOpPas NoKa3aHa Ha PUCYHKe HIKe.

o e CH2 |, wane sase

1.00

5.00

om

0.00 1 78 80
QWwWERTY U OFP

A S D F|G|H 4K L

Digital (Y X C V B N MG]et

11111111 4 21452145214

Puc. 181 YcTaHOBKa OTNpaBieHHbIX faHHbIX

Mo>KHO HacTpouTb MHOrobaToBYto OTMpaBKy. KonnuecTBo 6aiiToB paBHO
8. Mpw oTNpaBKe 3HaYeHUA HACTPOMKM YNCNOBAA CTPOKA [JOMMKHa ObiTb pasfae-
neHa Ha uudpoBsble pasfenbl pa3mepom He 6onee 255. Homepa Kaxkaoro pas-
[iena pasgeneHbl npobenom Space (F2). HaxmuTte Clear (F3), utobbl ycTpaHUTb
HenpasWUbHbIN BBOA, 1 HaxmuTe A/a (F4) ona nepeknioyeHna mexay 3arnas-
HOW 1 CTPOYHON ByKBamu. [ocsne 3aBeplueHrs HacTpoiikn HaxmuTe Ok (F6).
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CH1,,, sa 5

Freq 1.000,000,000 kHz Freq 1.000,000,000 k

Amp.

et

0.000 *

Digital nas ‘

1111111125414521452145212222222222222222231
245

Punc. 182 YcTaHOBKa OTMpaBfieHHbIX JaHHbIX

YcTaHOBKa peXuma otnpaBKu. MOXHO HacTpOWUTb aBTOMaTUYeCKylo 1
PYyuHylo OTrpaBKy. B cocTosaHUy aBTOMaTyeckol oTnpaBky Npubop oTrnpas-
NAET KOAMPOBKY YCTaHOBMEHHOrO NMPOTOKONA Yepes3 onpefesieHHoe Bpems;
B PYYHOM pexxunme npubop oTrnpasnifeT CUrHan ycTaHOBIEHHOTO NPOTOKONa,
Koraa nonb3oBatenb HaxXMMaeT knasuwwy Send (F6).

1. ABTOMATMYECKUI PEXNM OTNPABKU.
HaxxmunTe knasuwy SendMode (F5) 1 nepekntounte Ha «Continue», 4Tobbl
YCTaHOBUTb PEXMM aBTOMATUYeCKOI OTMpaBKu Npubopa.

Digital
11
Freq
Amp
Offset

Digital oar

156 89235426

Punc. 183 YcTaHOBKa aBTOMaTUYECKOro pexirima oTnpaBKm

2. PyuHOI pexum oTnpaBKu.
Haxmute knasuwy SendMode (F5) n BbibepeTe «Manual», utobbl ycTaHo-
BUTb PYYHON Pexum oTnpasKu. Haxumas knaswy «Send», npru6op Bbl-
AacT 3agaHHyto Gopmy curHana.
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Digital
CH1,,,

Freq

Freq
Amp v Amp. 0
Clock

off omv Offset
Ph: 0.000 °

‘ Data

onn | 2000 e i) = | GanaMode

Dig

156 8923542 6 Manual

‘ Send

Puvc. 184 YcTaHOBKa py4HOW OTNPaBKM AaHHbIX

Mpumep HacTpomKK. 3anycTte NPUOOP B pexrmMe CrrHana Npov3Boib-
Holl GOpMbl, @ 3aTeM YCTaHOBUTE BbIXOAHbIE JaHHble Nprbopa AeCATUYHbIMI
27,131, 9 vnmn 31. WWarun cnepyiowme:

1. BKoumTe pexrm curHana npon3BosibHoN GopMbl.
MocnepoBatenbHo Haxmute DIGITAL, Type (F1) n DArb (HaxmuTe Type,

€C/in OH He Bbl,ﬂeﬂeH).

1.000,000,000 kHz 1.000,000,00¢
100 mvpp
omv

0.000° 0.000 °

156 8923542 6

Puc. 185 YcTaHOBKa py4HOW OTMPaBKM AaHHbIX

2. YcTaHOBKa TaKTOBOW 4acCTOTbl.
Haxmute knasuwy Clock (F2) B pexxume curHana npounsBosnbHON Gopmbil.
Bbl MOXeTe yCTaHOBWTb, MOBOpauMBasAs MHOFO(YHKLMOHANbHYIO PyuKy.
TakXe MoXeTe Ha)kaTb COOTBETCTBYIOLME KNaBULUN N YCTaHOBUTb JaHHble

paBHbiMy 200 KIi.
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‘» CHA ,,, manz sase e WahZ BASE

Freq 1.000,000,C
Amp 5.000 Vpp

of 0 mv

Phase | Please enter the Clock:

‘ Dig
156 89 235 42 6

Punc. 186 YcTaHOBKA TaKTOBOW Y4acTOTbl

3. YcTaHOBKa OTMpaB/ieHHbIX AaHHbIX.

HaxkmnTe knasumwy Data (F4) anAa HaCTPOWKM AaHHbIX B pexunmMe curHana
NPOu3BObHON GOPMBbI.

wo SO0
1.000,000, e 00,000 kHz
100 mVpp 100 mVpp

0 mv

0.000 *

o [T Manat
156 89 23542 6

Puc. 187 YcTaHOBKa OTNpaBneHHbIX faHHbIX
4. YcTaHOBUTE PEXNM OTNPaBKU.

HaxmuTe knasuwy Send Mode (F5) B pexxume DArb, utobbl ycTaHOBUTb
pexum otnpaskm Ha «Continue».
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CH2 s00

Freq 0 00 kHz Freq 1.000,000,000 kHz
Amp Amp 100

Offset 0

P

D\mta‘l
27131931

Puc. 188 YcTaHoBKa pexirma oTnpaBKu
9. YcTpaHeHue HencnpaBHoCTel

Bo3moxkHble HeNnCnpaBHOCTU Npu UCNoIb30BaHNN reHepaTopa n MeTobl

YCTPaHeHVA HeMnonafioK Nepeunciierbl Huxe. ECiv 3T HemcnpaBHOCTY BO3-
HUKaloT, nomanyMCTa, YyCTpaHuTe NX B COOTBETCTBUW C COOTBETCTBYHOLWNMN
fecTBUAMM. ECM ¢ HUMM HEBO3MOXHO CMPaBUTLCA, MOXKANYACTa, CBAXM-
Tecb C AUNEPOM 1 NpeAocTaBbTe MHPOPMaLMIO O BalleM Npubope (Haxmute
«Utility» n «Systemy).

9.1 HeT oTO6pakeHnA Ha 3KpaHe (YepHbI SKpaH)
Ecnn reHepaTtop cvrHana no-npexxHemy He BK/IOYAETCA MOC/e HaxXaTua

nepeknw4yartena nnTaHnA Ha nepenHel?l naHenn

1.
2.

Hw

MpoBepbTe, XOPOLLO NN NOAKOYEH Kabesb NUTaHNA.

MpoBepbTe, NPaBUNbHO BK/OYEH NepeKknioyaTeslb MMTaHNA Ha 3afHeln na-
Henu B nonoxeHun “I".

MpaBUNbHO NM BKOYEH BblKloYaTenb NUTaHWA Ha NepeaHein naHenu.
MepesanycTtuTe nprbop.

Ecnu Bbl BCe elle He MOXeTe HOPMaJlbHO MCMONb30BaTb NPUOOP, NoXa-
NYIACTa, CBAXKNTECH C ANCTPUOBLIOTOPOM.

9.2 OTCyTCTBME BBIXOJHOIO CUrHana

Hactpoliika npaBunibHas, Ho $opma curHana He BbIBOAUTCA

MpoBepbTe, NPaBUbHO NV NOAKOUYEHbI Kabenb BNC 1 BbixoaHas Knemma
KaHana.

Mpoepbte, BKAtoYeH nu CH1 nnn CH2.

Ecnu Bbl BCe ellle He MoXeTe HOPMaslbHO MCMONb30BaTb NPUOOP, Noxa-
NyWACTa, CBAXKNTECH C AUCTPUOBLIOTOPOM.
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9.3 He ypaetca npaBunbHo pacnosHatb USB -anck

MposepbTe, HopManbHo nn paboTtaet USB -Anck.

2. Y6eputech, uto ncnonbayetcsa Gpnaw-anck USB. Mpubop He nogaeprsaet
PaboTy C KECTKNM ANCKOM.

3. MepesanycTtute npubop 1 cHoBa BcTaBbTe USB -ANCK, UTOObI NPOBEPUTD,
HOPManbHO fin OH paboTaer.

4. Ecnun USB-gucK no-npexHemy He MOXeT OblTb pacro3HaH, Moxanymncra,
CBAXKUTECH C ANCTPUOBIOTOPOM.

—

10. 3aBoACKMNE YCTAaHOBKMN

Channel parameter (KaHanbHble HAaCTPONKN)

Carrier wave (Hecywnin curHan) Sine (cMHycoupanbHbIi)

Output load (ConpoTusneHvie Harpy3km) 50 Om

Sync Out (ynpaBnaiowWwmnin CUHXPOBbLIXOAOM

CH1 (kanan 1)
KaHan)

Channel output (nogaua curHana Ha Bbixoa) OFF (oTkntouyeHa)

Channel reverse (MHBEPCUA BbIXOLHOTO

OFF (oTkntouyeHa)
curHana)

Amplitude limit (orpaHuyeHne no amnantyge OFF (oTKnioueHo)

curHana)
Amplitude upper limit (BepxHuit npegen no +5B
amnAnTyfe curHana)
Amplitude lower limit (HxHU Nnpegen no 5B
amnanTyfe curHana)

Ba3oBble BbIXOfHblE CUTHabI
Frequency (vacTtota) 1kMy
Amplitude (pa3max no amnnutyge) 100 mB Muk-Mnk
DC offset (HanpsaxeHne cmeLeHun) omB
Initial phase (HayanbHas dasa) 0o
Duty ratio (ko3¢ dpuumeHT 3anonHeHns 50%

nMnynbca)
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Degree of symmetry (koapduumeHT

100 %
CMMMETPUM NUNOO6PA3HOrO CMrHana)
Rising edge (Bpems HapacTaHus) 1 ps (1 MKc)
Falling edge (Bpems cnapa) 1 s (1 MKc)

Arbitrary wave (Curtan npon3BosibHo popmbi)

Built-in arbitrary wave (BctpoeHHasa dopma
cuUrHana)

Sinc (cnHyc)

Play mode (Pexunm BocnpoviaBefeHus)

No (HeT)

AM modulation (AMnnauTyaHas

MOAynALs)

Modulation source (MCTOUHMK
MOAYNNPYIOLEro curHana)

Internal (BHYTpeHHWI)

Modulation wave (dopma mopynupytoLero
curHana)

Sine (cuHycounpanbHasn)

Modulation frequency (vacToTa

100 Hz (100 INy)
MOAYNMpPYIOLLEro curHana)
Modulation depth (rny6uHa mogynaumn) 100%
FM modulation (YactoTHas mogynaums)

Modulation source (MCTOYHMK
MOAYNMpPYIOLLEro curHana)

Internal (BHYTpeHHW)

Modulation wave (dopma mogynupytoLero
curHana)

Sine (cuHycovpanbHas)

Modulation frequency (vacTota
MOAYNUPYIOLWEro curHana)

100 Hz (100 Iy

Frequency deviation (geBuauua yactoTbl)

1 kHz (1 klu)

PM modulation (®a3oBasa mogynaums)

Modulation source (MCTOUHUK
MOAYNUPYIOLWEro curHana)

Internal (BHYTpeHHW)

Modulation wave (opma mogynupytoLyero

Sine (cuHycovpanbHas)

curHana)
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Modulation frequency (4acToTa

100 Hz (100 I'y)
MOAYNMpYoLero curHana)

Phase deviation (aeBviauusa dasbi) 180°

ASK modulation (amnnutyaHas MaHunynauusa)

Modulation source (MCTOUHMK

Internal (BHYTpeHHWI)
MOAYNMpYoLero curHana)

Rate (vacToTa cnegoBaHuA NPAMOYrofibHbIX

MMNYbCOB) 100 Hz (100 I'y)

FSK modulation (4actoTHas maHunynauus)

Modulation source (MCTOUHMK

Internal (BHYTpeHHWI)
MOAYNMpPYIOLLEro curHana)

FSK Rate (4yactoTa cnegoBaHusA

100 Hz (100 I'y)
NPAMOYTOSIbHBIX UMMYSIbCOB)

Hopping frequency (ckaukoobpasHo

10 kHz (10 KIu)
M3MeHsieMan yacToTa)

PSK modulation (pazosaa maHnnynauwms)

Modulation source (McTOUHMK

Internal (BHYTpeHHW)
MOAYnMpyoLLero curHana)

PSK Rate (vacToTa cnegoBaHuA

100 Hz (100 Iy)
NPAMOYTOMbHbIX UMMY/bCOB)

PSK Phase (mopynupytowas pasa) 180°

BPSK modulation (aBonuHas dasoBas maHunNynaALms)

Carrier wave (Hecywwmin curHan) Sine (CvHycounpanbHbii)

Modulation source (ucTOUHMK

Internal (BHYTpeHHWI)
MOAYNMpYIoLero curHana)

Phase (Hecywan da3sa) 0°
Phase1 (Mmopynupytowias dasza) 90°
BPSK Rate (ckopocTb MaHvnynauum) 100 Hz (100 Iy)
Coding mode (pexum KoanpoBKu) PN15
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QPSK modulation (kBagpaTypHas dpaszoBas MaHUNynALMS)

Carrier wave (HecyLwmin curHan)

Sine (CvHycompanbHbli1)

Modulation source (MCTOYHMK

Internal (BHYTpeHHWN),

MOZYNMpYIoLero CUrHana) PN15
Phasel (Hecywas ¢asa) 0°
Phase2 (mopynupytowan dasa 1) 90°
Phase3 (mopynupytowian dasa 2) 180°
QPSK Rate (ckopocTb MaHVNynALMUN) 10 kHz (100 KIu)

OSK modulation

Modulation source (McTOUHMK
MOAYNMpYIoLLEero curHana)

Internal (BHYTpeHHWI)

Oscillation time (Bpems KonebaHwi1)

Tms (Tmc)

OSK Rate (ckopocTb MaHunynaumm)

500 Hz (500 )

QAM modulation (kBagpaTypHaa amnanTyaHasA MoaynaLma)

Constellation (co3se3gue) 4QAM
Coding mode (Pexum KognpoBKM) PN15
QAM rate (ckopocTb MaHVNynALMK) 500 Hz (500 'u)

QAM modulation (kBagpaTypHas amnnuTyaHasa MOAynALMA)

Modulation source (MCTOUHMK
MOAYNMPYIOLEro CurHana)

Internal (BHYTpeHHW)

Modulation wave (dopma mogynupytoLero
curHana)

Sine (CvHycouganbHbIi)

Modulation frequency (vacTota

MOAYNMPYIOLEro curHana) 500 Hz (500 fu)

Modulation depth (rny6uHa mogynaumn) 100%
Frequency sweep (YactoTHas pa3BepTka)

Type of frequency sweep (Tun passepTKu) JlnHenHas

Initial frequency (HauanbHas yactoTa) 1 kY
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Stop frequency (YacToTa ocTaHOBKM) 2 kly
Frequency sweep time (Bpemsa pa3BepTku) 1c
Trigger source (MicTouHrK 3anycka) BHyTpeHHMiA

Trigger output (Bbixoa cMHXpOHU3aLMUN)

BbIkntoueHHbIN

Trigger edge (DpoHT 3anycka)

BocxopAawmi

Pulse train (MocnepoBaTenbHOCTb MMMYNbCOB)

Mode of pulse train (Pexum

N umkn
nocneaoBaTesibHOCTN UMMYNbCOB)
Initial phase (HauanbHas dasa) 0°
Burst period (period of pulse train)
Mepuop nakeTHow nepepaum (nepuog 10 mc
nocnefoBaTeNlbHOCTY UMIYSIbCOB)
Recurring number (MoBTopAtoWwminics Homep) 1
Gated polarity (3akpbiTas nonApHOCTb) MNMonoxwuTenbHas
Trigger source (MicTouHrK 3anycka) BHyTpeHHMI

Trigger output (Bbixoa 3anycka)

BbIkntoueHHbIN

Trigger edge (DpoHT 3anycka)

BocxopAawmi

UART protocol (yHrBepcanbHbI aCMHXPOHHbBIN NMpuemonepeaaTumnk)

Baud rate (CkopocTb nepegaun) 9600 6uT/C
Data bit width (Pa3pagHocTb AaHHbIX) 4 6uta

Data (JaHHble) OTcyTcTByloT
Sending mode (Pexvim oTnpaBkm) ABTOMaTNYECKNI
Interval of send time (MHTepBan Bpemexun 1 mc
OTNpaBKM

Stop bit (Cronosbliii 6vT) 16ut
Check bit (KoHTponbHbI 6UT) OtcyTtcTByeT

12C (nocnepoBaTenbHas aCUMMETPUYHASA LWMHA)

Clock (MacTora)

100 My
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Address (Agpec) 0

Data (JaHHble) OTcyTCTBYIOT
Sending mode (Pexxum oTnpasKm) ABTOMATUYECKINIA
Send time (Bpems oTnpaskm) 1 Mc
Address bit width (Butbl agpecHoi Tbits

paspagHocTH)

SPI protocol (MocneaoBaTenbHbI CUHXPOHHDIN CTaHAAPT)

Clock (TakToBas yacToTa) 1 MMy,
Data (JaHHble) OTcyTcTByioT
Sending mode (Pexvim oTnpaBkm) ABTOMATUYECKUI
Send time (Bpems oTnpaBkm) 1 mc
DARB
Clock (TakToBas 4acToTa) 1 kMY
Data (laHHble) OTcyTCTBYIOT
Sending mode (Pexum oTnpaBkm) ABTOMATUYECKINI
CucTeMHble NapameTpbl

DHCP (npoTtokon

P type (Tun P conburypuposasu
y3/10B)

Clock source (MCTOYHUK CUHXPOHU3ALMN)

Internal (BHYTpeHHW)

Clock output (TakTOBbI BbIXOA) BbIK/TIOYEH
Sound of buzzer (3Byk BKntoYeHHOrO

BkntoueH
3ymmepa)
Separator of numbers ,
Backlight 100%

Language (A3bIK)

3aBUCUT OT 3aBOACKNX
HacTpoek
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11. TexHN4YecKne xapaKTepucTnKn

XapaKkTepucTtuka 3HaueHve
Konnuectso KaHanos 2
MakcrmanbHas pabouas yactoTa 160 MIy
YacToTa anckpeTsaumum 10 500 MBbI6/c

G)opma reHepupyemoro curHana

CuHycomganbHas, NPAMOYronbHas,
nunoobpasHas, UMMynbCHas,
NpOV3BO/bHasA, LYMOBOW CUrHas,
rapMOHUKY, MOCTOSIHHbIV TOK

Paboune pexumbl

BbixogHoe cTpobupoBaHue,
HenpepbiBHas reHepauus,
reHepaumsi MoayIMpoOBaHHOTO
curHana, pexumM CBUNMpOBaHUs
(ka4aHune no yactoTte)

MNoppepnBaemble TUMbI
MoaynAummn

AmnnuTyaHaa mogynauua (AM),
vyactoTHaA moaynauua (FM),
dasosan moaynauyua (PM),
amnnutyaHaa maHunynauma (ASK),
YyactoTHaa maHunynauma (FSK),
dasosan maHunynaumsa (PSK),
ABOMYHaA $pa3oBas MaHWUNyNALMA
(BPSK), kBagpaTypHas ¢a3oBas
MaHunynauua (QPSK), maHunynauma
konebaHus (OSK), amnnutygHas
MOAYNALMA C NofaBNeHNEM
Hecyuen (DSBAM), KkBappaTypHO-
amnnutyaHaa moaynauma (QAM),
LUIMPOTHO-UMMYNbCHAA MOAYNALMA
(PWM), cymmupyioLaa mogynaumsa
(SUM)

YacToTHble xa PaKTepUCTuKn

CriHycomAaanbHbIA cUrHan

[rana3oH pabounx yactot

ot 1 mkly go 160 MI'y

Pa3pelueHune no yactote

1 mKIy
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YpoBeHb rapmMoHMYeCcKnx
cocTaBnAlWmMX (Mpu ypoBHe
BbIXOAHOTO curHana 0 obmBT)

OT NoCT. ToKa Ao 1 My -60 gbH
1 Mly - 10 MIiy -55pbH

10 My - 100 MTy -50 pbH
100 MIy - 160 MI'y -40nbH

KoadpduumeHT rapmoHmk

He 6onee 0,2%
(po 20 kI, pa3max curHana 1 B)

YpoBeHb napasnTHbIX
HerapMOHMYECKNX COCTaBNAOLNX
(Npw ypoBHe BbIXOJHOIO CUrHana
0 nbmBT)

0o 10 Mly;: He 6onee -65 abH

cBblwe 10 MIy;:
He 6onee -65 ABH + 6 Ab Ha OKTaBy

(DazoBble WyMbl (OTCTPONIKa
oT Hecyuwen 10 Kll, ypoBeHb
Hecyuwen 0 AbmBT, vactoTta
Hecywen 10 MTu)

He 6onee -115 abH/ly,

MpAMOyronbHbI curHan

,ElmanaaoH pa6oq nx 4vacTtort

ot 1 mkly go 50 Mly,

PaspelueHue no yactote

1 mKIy

Bpems HapacTaHua/cnaga

He 6onee 5 HC

BbIGPOC Ha BepLUVHe UMMYNbCa

He 6bonee 2%

CummeTtpua (koadprumneHT
3anonHeHuna 50%)

1% ot nepuopa +4Hc

LxntTep

THC +100%10°

MynoobpasHbii curHan

[nana3oH pabourx yactoT

ot 1 Mkly o 4 Mly

PaspelueHue no yactote

1 mMKIy,

HenunHenHocTb (4acToTbl CUrHana
1 Iy, pasmax 1B, koapduumeHT
cummeTpun 100%)

He 6onee 1% OT MMKOBOIo 3HAYeHWA

KoaddnuymeHt cummeTpurmn

ot 0 go 100%
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MmnynbcHbI curHan

,ElmanaaoH pa6oq nx 4vacTtort

ot 1 mkly go 50 Mly,

PaspelueHune no yactote

1 mKIy,

MwuHUManbHas 4InTeNbHOCTL
nmnynbca

>10 HC

[InanasoH perynmpoBsKu
LSIUTENBHOCTY GPOHTOB

oT5HCcao010c

Bbi6pocC Ha BepLUMHEe MMMy/bca

He bonee 2%

[xntTep

THC + 100%10°°

CuvirHan npou3BosibHON Gpopmbl

[lnana3oH paboumx yactot

ot 1 mKkly go 40 Mly,

Pa3peLueHVIe no yacrtoTte

1 mKIy

[nviHa curHana (rny6buHa namaTi)

OT 8 ToUeK 0 32 MJTH. ToYeK

Paspewenue LIATN

16 6ut

YacToTta guckpeTtnsaymm

500 MBbI6/c

MwuH1UManbHoe 3HaueHne
BPEMeHM HapacTaHus/cnaaa

He 6onee 5 HC

xuttep 6 HC
SHeproHesaBuncMMas NamATb 776
BbixoAHble rapMOHUKM
FapMoHuKn <16
YeTHan rapMOHUKa, HeueTHas
Tunbl rapMOHUKa, BCe FAPMOHUKMU,
3ajaerca nonb3oBaTtenem

AMNINTYZA KaXX4oN rApMOHUKMN

AmnnuTypa YA A P
MOXeT 6bITb 3alaHa Nosib30BaTeNIEM

(Da3za KaxkAon rapMOHMKN MOXeT

Dasa A P

6bITb 3ajaHa Nnosb3oBaTenem
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XapaKTepI/ICTI/IKI/I BbIXOAQHOIO CUrHana

0o 20 Mlu:
ot 1 mMB o 10 B (50 Om)

o1 20 My no 80 MIu:
ot 1 mMB o 5 B (50 Om)

Pa3max no amnnutyge
o1 80 MIy go 120 Mrlu:

ot 1 MB g0 2,5 B (50 Om)

ot 120 MI'y fo 160 Mrlu:
ot 1 mB 1o 1B (50 Om)

MorpeLwHocTb ycTaHOBKM +(1% OT ycTaHOBIEHHOTO 3HaYeHNA
aMnanTyabl + 1 mB)
HepaBHomepHocTb AYX (ans 0o 10 Mluy: £0,1 ob
CMHYCOMAANbHOMO CMrHana ¢ o1 10 MI'y o 80 MIu: 0,2 ob
pa3maxom no amnantyge 1 B, npn o1 80 MIy o 120 Mlu: +0,4 b
Harpyske 50 Om) ot 120 MI'y go 160 Mru: +0,8 nb

CmelleHne Mo NOCTOAHHOMY TOKY

[lnana3oH (NMKOBbIN NepemMeHHbIN +5B (50 Om)

TOK + NOCTOAHHbI TOK) +10B

+(2% OT HaCTPONKN CMeLLeHnA+

TourocTb cmeleHmA 0,5% oT amnAuTyAbl+2 MB)

Xa PaKTepPUCTUKN BbIXOAOB

ConpoTuBneHne 50 Om
MakcmmanbHoe 3HaueHre
M3onauna HanpsxeHnsa 42 B oTHocMTenbHO
3emnu

3awumTa ot KOPOTKOro 3aMbiKaHWA,
3awuTa B C/ly4ae neperpyskm curHan
aBTOMaTU4YeCKM OTKNKYaeTcAa
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MopaepmBaemble BUAbLI MOAYIALAN

AmnnutyaHaa mogynauma (AM)

G)opma Hecyulero curHana

CuHycomnpanbHas, NPAMOYrofbHas,
nunoobpasHas, Npor3BosbHan

WcTouHnk mogynupyiowero
curHana

BHyTpeHHWi1 / BHeWHNI

Dopma MoAYNIMpPYIOLLEro curHana

CuHyconpanbHas, NPAMOYrofibHas,
nunoobpasHas, Wym n
Npoun3BOsbHAA

Tny6rHa mogynauum

ot040 120 %

YactoTtHasa mogynaumsa (FM)

(Dopma Hecyulero curHana

CuHycounpanbHas, NPAMOYrofbHas,
nunoo6pasHas, NPon3BosbHas

McTouHVK MoaynupyioLiero
curHana

BHyTpeHHWUI1 / BHeWHNN

Mopma MoAyNMpYIoLLEro ChrHana

CuHycomganbHas, NPAMOYrofbHas,
nunoobpasHas, Wym 1
npov3BobHan

[eBunayuma 4actoTbl

MocTosiHHbIN TOK ~80 MIy

MasoBas mogynauua (PM)

G)opma Hecyulero curHana

CuHycompanbHas, NPAMOYrofbHas,
nunoobpasHas, Npor3BosbHan

WcTouHnk moaynupytouiero
curHana

BHyTpeHHWi1 / BHeWHNI

Dopma MoAyIMpYIoLLero curHana

CuHyconganbHas, NPAMOYrofibHas,
nunoobpasHas, Wym n
NpOon3BOsbHAA

[nanasoH ycTaHOBKY feBrauum
dasbl

o1 0 go 360°

174




AmnnutyaHaa manunynauua (ASK)

(Dopma Hecyulero curHana

CuHyconganbHas, NPsIMOYrofibHasi,
nunoo6pasHas, NPon3BosbHasA

McTouHUK MoaynupyioLero
curHana

BHyTpeHHMI / BHeLWHWiA

CDopma Moaynupyoulero curHana

MpamoyronbHas (koapduumeHT
3anonHeHus 50%)

YactoTHasa ma

Hunynauma (FSK)

(Dopma Hecyuero curHana

CuHyconganbHas, NPsIMOYrofibHas,
nmnoo6pasHas, NPon3BosibHasA

McTouHUK MoaynupyioLiero
curHana

BHyTpeHHUI / BHeLWwHWiA

Dopma MOAYIMPYIOLLEro curHana

MpamoyronbHas (ko3pduumeHT
3anonHeHus 50%)

DazoBan maHunynauusa (PSK)

(Dopma Hecyulero curHana

CuHyconganbHas, NpsIMOYrofibHas,
nmnoo6pasHas, NPon3BosIbHasA

McTouHUK MoaynupyioLiero
curHana

BHyTpeHHWI / BHeLWHWiA

Dopma MoAyMpyIoLLero curHana

MpamoyronbHas (ko3dduumeHT
3anonHeHna 50%)

[iBonyHas pasoBan maHunynAuma (BPSK)

(Dopma Hecyulero curHana

CuHycounpanbHas, NpAMOYrofnbHas,
nunoobpasHas, NPon3BosibHasA

McTouHnk mogynvpytoLero
curHana

BHyTpeHHuI PN-kog

Mopma MoaynvpyloLero curHana

MpamoyronbHas (ko3pduumeHT
3anonHeHna 50%)

KeagpatypHas ¢pazosasa maHunynaumnsa (QPSK)

Dopma HecyLwero curHana

CI/IHyCOVI,ClaﬂbHaFI, npAmoyronbHas,

I'II/IJ1006p33Haﬂ, npon3BosibHaA
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McTounnk moaynupytouiero
curHana

BHyTpeHHMI PN-Kkog

G)opma MoaynupyoLlero curHana

MpamoyronbHas (ko3bduumeHT
3anonHeHuna 50%)

Manwunynauma

Koneb6aHus (OSK)

Dopma HecyLero curHana

CriHycompanbHas

NCTOUHNK moaynupytoulero
CurHana

BHyTpeHHWI1 / BHeWHNN

Mepuog kone6aHws,
reHepripyemoro BHyTPeHHUM
OMOPHBIM reHepaTopomM

oT 8 HCc o 200 ¢

YacToTta cnegoBaHmA
NPAMOYTONbHbIX MMY/IbCOB
MOAYyNMpYtoLLero curHana

or2mlypgo 1 MIy

LLIMpoTHO-MMNYbC

Haa mogynauma (PWM)

G)opma Hecyulero curHana

Nmnynbc

McTouHuK MoaynupyioLiero
curHana

BHyTpeHHWi1 / BHeWwHNN

CurHan mogynaumm

CriHyconfanbHbIl, MPAMOYTOJbHbIN,
nunoobpasHbli (nogbem/cnag), Wwym,
NPoV3BONbHbIN (2 My — 50 KIu)

[nana3oH

o1 0 40100%

Cymmupyiouas

mopynaums (SUM)

Dopma Hecylero curHana

Dopma Hecylero curHana

McTouHnk mogynvpytoLero
curHana

NcTOUHMK mMmoaynumpyrouwlero curHana

CurHan moaynaumm

CurHan moaynaumm

Tny6vHa mogynauum

Tny6vHa mogynauum

YacToTa cnegoBaHua
NPAMOYTONbHbIX UMNYNbCOB
MOAYnMpytoLero curHana

YacToTa cnepoBaHma
NPAMOYTONbHbIX UMNYNbCOB
MOAYNVpPYIoLLero curHana
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KeagpatypHasa amnantyaHas mogynauuna (QAM)

Mopagok KBagpaTypHoW
amMnAUTYHON MOAYNALMN

QAM4, QAMS8, QAM16, QAM32,
QAM64, QAM128, QAM256
(BCTpOEHHble co3Be3ams)

McTouHrK MoaynupyioLiero
curHana

MceBpowymoBas uudposas
nocnefoBaTeNbHOCTb Pa3ANYHON
anunbl (PN7, PN9, PN11, PN13, PN15,
PN17,PN21, PN23, PN25)

YacToTa cnefjoBaHvisA CMBONOB
MoaynvpytoLei LndpoBoii
nocseAoBaTeNIbHOCTU
(cMMBOJIbHAA CKOPOCTb)

ot 2 My go 100Ky

AmnnuTyna

10 MBnnk-nuk~10Bnnk-nuk (50 Om)

Pexxnm cBMNpoBaHuaA (KayaHnA No yactoTe)

(Dopma Hecyulero curHana

CuHycomganbHas, NPAMOYrofbHas,
nunoobpasHas, Nnpor3BosibHas

XapaKkTep M3MeHeHNA 4acToTbl

JInHEeNHbIN nnn norapudmmuecknin

Bpemsa pa3BepTku

1 mc ~ 500 c £0,1%

WNcTouHMK 3anycka

Py4HOW, BHELIHWIA NIV BHYTPEHHWN

MNakeTHas nepepaya (Burst)

®opma curHana

CuHyconganbHas, NPAMOYrofibHas,
nunoobpasHas, UMNyNbC, LUYM 1
NpPOU3BOsIbHAA

Tun

OtyeT (1~50,000 nepronos),
6eCKOHEYHDbI, 3aKPbITbIN

HauanbHas dasa n pasa
OCTaHOBKM

-360°~ +360°

BHYTpeHHWI unkn

1 MKc ~ 500 c £1%

3aKpbITbIA UCTOYHUK

BHewHAA CNHXPOHM3aUunA

WNcTouHMK 3anycka

Py4HOW, BHELIHWIA NI BHYTPEHHW
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MpoToKkonbl Nnepeaaun AaHHbIX

SPI

[OnunHa curHana

1~512 6ant

TakTOBasA yacToTa

10 klMy~40 MIy

Pexnm oTnpasku

OpunHOYHaA pyyHas oTnpasKa,
HenpepblBHasA OTNpaBKa

HenpepblBHbI NHTEPBaN
BpemMeHu cpabaTbiBaHUA

1mc~10c

YpoBeHb

BbixoaHow yposeHb TTL

12C

[OnunHa cnrHana

1~512 6ant

TakTOBasA yacToTa

10 kMy~1 My

Pex<nm oTnpasku

OpuvHOYHaA pyyHas oTnpaBKa,
HenpepblBHasA OTNpaBKa

HenpepblBHbI MHTEPBaN
BpemeHu cpabaTbiBaHWA

1mc~10c

YpoBeHb

BbixoaHow yposeHb TTL

UART

[OnuHa curHana

1~1K 6ant

CKOpOCTb Nepeaaun AaHHbIX

110, 300,1200, 2400, 4800, 9600,
19200, 38400, 56700, 115200,
230400, 460800, 921600

(3apaeTca nonb3oBaTenem)

[aHHble

4 bits, 5 bits, 6 bits, 7 bits, 8 bits

Pexxnm otnpaBku

OpvHOYHas pyuHas OTNpPaBKa,
HernpepblBHas OTNpaBKa
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HenpepblBHbIN nHTEpBan
BpemeHM cpabaTbiBaHVs

1mc~10c¢

CronosblIi 61T

1 6uT, 2 6UTa

KoHTponbHbI 61T

HeT KOHTpPONbHOrO 61Ta, HEYETHBIN,
YeTHbIN

YpoBeHb

BbixogHom yposeHb TTL

DARB

[nvHa curHana

1~1K 6ant

YacToTa guckpeTrsaumum

1 BbI6/C ~ 40 MBbIG/C

Pexnm oTnpasku

OpvHOYHas pyyHas OTNpaBKa,
HenpepbIBHas oTnpaBKa (6e3
BPEMEHHOrO VHTepBana)

PaspelueHune Gpopmbl crrHana

Makcmym 16 6ut

BbixoaHOM ypoBeHb crHana

BbixogHon yposeHb TTL

Bxop mopynauun

BHelwHAA aHanorosas moaynayuna

<20 Kl'y (BxoaHaA YacToTa)

+5 Bnnk=100% mopynauua

5 KOM (BXxOofHO€e COnpOTUBNEHUNE)

TaKTOBbI BXOA/BbIXOS,

[nana3oH BXOAHO/BbIXOGHON
yacToTbl

10 My £500 Iy

YpoBeHb CoBmecTumbIi ¢ TTI
10 KOm / 50 Om
BxopHoe/BbixogHOE
(TNUYHOe 3HauyeHue, CBA3b NO
conpoTuMBrieHre
nepeMeHHOMy TOKY)
Bpems 610KMpoBKM <lc

Bxop 3anycka (Trigger input)

YpoBeHb

CoBmecTumbi ¢ TTJ1

LIJ|/|p|/|Ha mmnynbca

>100 Hc
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BxopHoe conpotueneHmne

10 KOm (MO NOCTOAHHOMY TOKY)

Bpemsa oTknuka:

- pa3BepTKa Mo yactoTe
- nocnefoBaTeNbHOCTb
MMMNYbCOB

<500 MKC (TUMMYHOE 3HaueHune)

<500 Hc (TMNMUYHOoe 3HayeHune)

Bbixop 3anycka (Trigger output)

YpoBeHb

CoBmecTumblivi c TTI

WnpuHa nmnynbca

>400 HC, (TMNUYHOE 3HauyeHne)

BbIXORHOe conpoTueiieHne

50 Om, (TNNYHOE 3HaueHne)

MakcumanbHasa yacToTa

1 Mly

Bbixog CYHXpOHM3aUMn

YpoBeHb

TTL-coBMeCTUMbIV

BleOﬂHOe conpoTmeieHne

50 Om

Yactotomep

YpoBeHb BXOAHOrO curHana

CosmecTumbiii ¢ TT/1 (200mMB ~ 9B)

[lnana3oH 4acToT BXOAHOTO

cvrhana ot 100 ml'y go 800 My,
OTHOCUTeNIbHAA NOrPEeLIHOCTb +51.10°
N3MepeHMA YacToTbl -

Pa3pelueHune no yactoTte 7 but/c

BbicokouacToTHOe nogasneHne

BkntoueHo nnu BbiKNOYEHO
nofasfieHNe BbICOKOYACTOTHbIX
nomex

Perynvupyemas 4yBCTBUTENbHOCTb
3anycka

0~100%

Tun cBA3N

Mo noctoAHHOMY / NepemeHHOMY
TOKY
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O6ue xapakTepucTuKn

Owncnnen
[ncnneit TFT )KK—,qmcnnet/l anaroHanbto 8
fonma
PazpeleHue gucnnen 800x480 nukcenen
Mutanne
MNepemeHHoe 100-240 B, 45-440Mu,
HanpsxxeHune nutaHus
CATII
DHepronoTpebneHne He 6onee 50 BT
MpepgoxpaHutens 250B,2A
Ycnosua skcnnyaTaumm
[lnana3oH Temneparyp:
- pabouas oT-10 go +40°C
- XPaHeHWsA 1 TPAHCMOPTUPOBKU ot -20 go +60°C
OTHOCUTeNbHaA BIaXKHOCTb:
- Npu Temnepartype He Bbilwe 35°C He 6onee 90%
- Npuv Temnepatype ot 35 fo 40°C He 6onee 60%
BbicoTa Hap ypoBHeM Mops:
- pabouas 10 3000 M
- XpaHeHVA 1 TPAHCMOPTNPOBKM He 6onee 15000 m
labapwuTHble pa3mepbl 118%336x174 Mm
Macca 3,3kr

12. FlapaHTuiiHble 06A3aTenbCcTBa

V13rotoBuTeNb rapaHTMPyeT COOTBETCTBIE NapaMeTPoB Nprbopa AaHHbLIM,
N3/I0KeHHbIM B pasfene «TexHUYeckne XapakTepucTuku» npu ycnoBum co-
6niogeHnA notTpebutenem NpPaBun SKCrTyaTaLnn 1 TEXHUYECKOro 06Cnyxu-
BaHMA, yKa3aHHbIX B HacToAwem PykosoacTee. [apaHTUIHbIN CPOK coCcTaBnAeT
12 mecAues.
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«  HewncnpaBHocT Nprbopa, BO3HMKLLME B MPOLIECce SKCMyaTaLumm B Teye-
HVie BCEro rapaHTUNHOIO CPOKa, byayT yCTpPaHEHbl CEPBUCHBIM LIEHTPOM
KkomnaHun RGK.

«  3aK/oYeHune o rapaHTUNHOM PEMOHTE MOXET ObITb CIENAHO TOSIbKO Nocse
LAMarHoCTVKM Nprnbopa B CEPBMCHOM LieHTpe KomnaHun RGK.

lapaHTUsA He pacnpocTpaHAeTCs:

« Ha npubopbl ¢ MEXaHUYECKMM MOBPEXAEHVIAMY, BbI3BaHHBIMU Hempa-
BUNIbHOW SKCMITyaTauyen uiam npuMeHeHemM HeKaueCTBEHHbIX KOMMOHEH-
TOB TPETBUX GUPM.

« Ha npr6opbl C NOBpeXaeHNAMN KOMIOHEHTOB MW Y3110B BCIIEACTBIE M0-
nafiaHyA Ha HUX FPA3Y, NECKa, XKNAKOCTEN U T.4..

+  Hauactu, nogsepxeHHble ecTecTBEHHOMY U3HOCY.

Bce cropbl, BO3HMKaOWME B MPOLIECCE UCMOMHEHNA rapaHTMiiHbIX 0653a-

TeNbCTB, PA3PELLAlOTCA B COOTBETCTBUM C AENCTBYIOLMM 3aKOHOAATENbCTBOM

PO.
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