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MonaeaunpoBaHnusi 3agaiomero reaeparopa PJIC
€ HCIOJIb30BAHHEM HHTEPAKTHBHOI mporpammbl ADIsimPLL

Boproeie PJIC 3agmeiictByrorcss st oOHapyKeHHS HAa3eMHBIX, HAJIBOJAHBIX M BO3AYIIHBIX
00BEKTOB, a TaKXKe AJSl pEeIICHUs 3ahad HaBurauuy, OoMOOMeTaHus, IIyCKa DPAaKeT, Pa3BEIKH M
obecrieyenust Oe3omacHocTH moneta. B xorepentHbix PJIC curnanbl o0namaroT KOTepeHTHBIMHU
CBOWCTBaMHM, KOTOpPbIE HCIHOJB3YIOTCS TpU 00padOTKE MNPUHUMAEMBIX OTPAKEHHBIX CHUTHAJIOB.
Konebanus 3amaromero reneparopa (3I7) ciayxar oCHOBOH IIsi (pOPMHUPOBAHHSA BCEX KOTEPEHTHBIX
kosiebanuit B PJIC. [lyrem ymHOxeHUs 4acToThl 3I°, 00BIYHO BHIOMpaeMoOil paBHOM MPOMEKYTOYHOH
f.p» B N pa3 popmupyercs curnan nepenarunka f, =nf,,, a npu ymHoxennu B (n+1) pa3 — curnan

mectHoro rerepoanna f.. Curnan 3" MoKeT HEIOCPEICTBEHHO UCIIONIb30BATECS B KAYECTBE OIOPHOTO

KoneOanus st korepeHtHoro cmecutens [1]. B kadectBe 3 PJIC mmpoko HCHOIB3YHOTCS
cuaTe3aTopsl yacToT (CY) ¢ cuctemoit nMIrynbcHO-(pa3oBoit aBTonoacTpoiiku yactoTsl (MDAITY).

Pazpaborka CU Brimouaer B ce0si KOMIUIEKC TEXHHYECKHX pEUICHHIA, HalpaBICHHBIX Ha
obecrieyeHne AMana3zoHa BBIXOJHBIX YAacTOT, HIara M CKOPOCTH MEPECTPOMKH MO YacToTe, YPOBHS
($a30BBIX TIYMOB M TOOOYHBIX CIEKTPAJIbHBIX COCTABISIONINX, YPOBHS BBIXOJHOH MOIIHOCTH,
sHepronoTpeOiIeHus, Maccsl U rabaputos u T.1. [Iporecc pa3paboTku CHHTE3aTOpa B KAXKIOM CIydae
HauuHaeTcs ¢ aHanu3a TexHudeckoro 3aaanus (T3). Mcxoas u3 3Toro, BEIOMPAIOT METOM CHUHTE3a U
KOMITOHEHTBI, TO3BOJISIONIME YAOBICTBOPUTH TPEOOBAHMUS B paMKaX BHIOpaHHOTO MeToja [2].

Bocmosnb3yemest mporpammoii ADISIMPLL, Beimyckaemoit komnanuei «Analog Devices, Inc.» u
npenHasHadeHHoi s pacuera CH ¢ kombrom MDAITY [3]. [pu 3amycke mporpaMma mpeiaract
BeIOpats omgny 3 MUMC CYU ¢ MPAIIY w3 Beimagamomiero cmucka (pucynok 1). Beibepem mis
MOJEJIMPOBAaHUs OJUHOYHBIN cuHTe3aTop yacToThl THa ADF4356. Ha pucyHke 2 npeacTaBieHO OKHO
(hopMHpOBaHUS TApaMETPOB YACTOTHI BBIXOJHOTO cUTHANA (auamna3zoH 4actoT (100...1500 MI'n) u mrar
nepecTpoiiku yacTotel — 100 MI'1I.

[N Select Device X Output Frequency Requirements x

Specify the Qutput Frequency requirements for your PLL

Part # Config Type ¥CO Fmin  Fmax  PHFloor MaxRef YeoolMin) WeoclMax) ¥p lec & syrthesizer

ADF4218L RF dual it 0 om0 25 110 26 33 55 71 e o e i
ADF4252 IF dual ntN 0 1z 210 20 27 33 55 13

ADF4252 AF dual fracN 0 W0 24 0 27 33 55 13 e
£DF43E0 single both yes 1M M0 20 XD 3 26 2 ismum Frsasency
ADF4351 single both yes 34 4400 221 250 3 6 ]

ADF4355 single boh yes 53 BROD 223 500 31 35 81 Phase Detector Frea

EEe el both  ves 53 4400 223 500 31 35 a Channel Spacing equals the Phase Detector Frequency for
ADF4356-3 single both  yes 54 =) 223 500 a1 35 M Integer-N PLL's unless an extemal prescaler is used
both 3 3 ! 5

Use an Extemal Prescaler

ADFA360-0 single PN yes 1200 2725 216 290 3
ADF4360-1 single PN yes 1025 2450 216 2D 3
ADF4360:2 sinle N ves 8925 270 216 26D 3
ADF43603 single ntN wes 800 1950 216 250 3 36 40 e
3
3

[ you have a given reference frequency that you must use then
36 40 el the oo beloslmnd ke T frecy ey Db erweae The
a5 a0 reference frequency can be selected later.

ADF4360-4 sihgle intM opes 725 1750 216 250 3B 40 Al frequencies are entered in Hz. To enter 10MHz

simply type "10M" or "10e6", to enter 22.5kHz type

ADF43605 single N yes B0 1400 216 250 36 0 v S LT
Click on column headsrs to sort by column Help
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Click an row to select device Cancel <Hasan Omvera Crpaska
Puc. 1. Beibop UMC CH Puc. 2. ®opMupoBaHue napameTpos

YacCTOThI BBIXOAHOI'O CUTrHaJ1a

Ha pucynke 3 otoOpaskeHa cxema BapuaHTa ¢uibTpa. Ha pucyHke 4 mpuBeieHbl BpEMEHHBIE
xapakrepucTuku CH: 3aBUCIMOCTH 3HAYEHHS BBIXOAHON YaCTOTHI OT BpEMEHH MPH Mepexo/ie C KaHaja
Ha KaHall; 3aBUCHMOCTH OIMMOKH Ha Bbixoje ¢azoBoro nerekropa (DJI); BpeMeHHBIE aHarpamMmbl
paboter ®JI. OTueT 0 pe3ynbraTax MOACIMPOBAHUS CHHTE3aTOpa YaCTOT M NPUHLUUIHMAIBHAS CXeMa
Mozaenupyemoro CH na UMC ADF4356 nipencraBieH Ha pUCYHKE 5.
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Select the Loop Fitter configuration.  Filters shown match m:" pr—
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Puc. 3. Cxema BapuaHTa QribTpa Puc. 4. Bpemennsie xapaktepuctuku CH
Design1 analysed at 01/07/22 21:35:55
~ PLL Chip is ADF4356
c Nates:
i VCO is ADF4356
8.85fF Reference is custom
——1+—{—+ Advanced Design - VCO Divider is Outside loop and sst as follows:
| | Rz . StartFreq StopFreq  VCO Divider Channel Spacing
Avdd  DVdd 184k :‘QEVF 100MHz 106 26MHz 64 1.5625MHz
= 106.25MHz ~ 212.5MHz 32 3.125MHz
201, cpe |2 212 5MHz 425MHz 16 6.25MHz
e e - 425MHz 850MHz 8 12.5MHz
860MHz 1.50GHz 4 26.0MHz
R3 cs
+ 160 26.5pF
vr Loop Filter designed at a VCO frequency of 4 8083GHz with a Kv of 19.06MHz/\
Supply
T ADF388 Frequency Domain Analysis of PLL
V- Analysis at PLL output frequency of 376MHz
29 VCO divider set to 16
F out [— =" Refin A
Gnd oz Phase Noise Table
Refln8 30 Freq Total vco Ref Chip SDM Filter
L] MuxeUT = 100 -109.5 2368 - -109.5 - -256.1
1.00k -119.4 2328 - -119.4 - 2361
e 10.0k 1285 2178 - 1286 - 2161
SoonH 100k -134.1 -204.3 - -134.1 - -196.1
S00MHz . aF ousas 11 1.00M 1351 1837 - 1351 -~ 762
= 12
E1 RF Outa- == Reference Spurious
i Noise and Jitter Calculations include the first 10 ref spurs
—eiea AF OutB+ |15 First three spurs: -300 dBc -300 dBe -300 dBc
15
2| RFQutE- = Phase jitter using brick wall filter
from 1.00kHz to 20 OMHz
b GndGnd Gnd Phase Jitter 467fs rms
5.10¢
J] i J7 ACP - Channel 1
Channel 1 is centred 25 0kHz from carrier with bandwidth 15 OkHz
Notes Power in channel = -89.5dBc
1. ADF4356 contains an integrated VCO.
2. Consult datesheet for full pinout detail — End of Frequency Domain Results —

Puc. 5. Otyer o pe3ynpraTax MOJEIUPOBAHUS U MPUHIUITHATIBHAS CXeMa

Ipu paspadotke 3I' (CYU ¢ UDAITY) npuxOoaUTCsl YIUTHIBATh OOJBIIOE YHUCIO KOMIPOMHCCHBIX
peleeHuii, mo3TOMy TpHMeHeHHe mnporpammbl MmopenupoBaHus ADIsimPLL kommanum «Analog
Devices, INC.» mo3BoJISET OIIEHUTH ATH KOMIIPOMHUCCHI M OTPETYJIMPOBATH MHOTHE MMapaMeTpbl, YTOOBI
OHM COOTBETCTBOBAIM 3aJaHUI0 Ha mpoektupoBanue U paszpaborky 3I° (CU c¢ UDAIIY). beum
paccMoTpeHbl BOo3MOKHOCTH mporpammbl ADIsimPLL no monenupoBanuio 3I° ¢ mcnonb3oBaHHEM
NMC ADF4356, popmupyrorero ceTky yactoT B quamnazone ot 100...1500 M.
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