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— — 10MHz TO 180MHz
SYNC RESET PINCONTROL MO0 M1 M2 M3 IRQ 0 XTAL: 10MHz TO 50MHz
N M\ N v
UV U UV ‘
SPIN2C ROM| |MULTI-FUNCTION I/O PINS v
SPIIZC X'| SERIAL PORT#-| RESISTER | ¢! AND |+ (CONTROL AND STATUS 2|[[x2] | REDVIDER o) ouTo
EEPROM FSM READ BACK) +3TO =11 50T
* 10-BIT
3 M MAX 1.25GHz IIJBIIJIED%ERIE
CLOCI PFDICPl +N3
N MULTIPLIE OUT
T REFA Q) A |, |RFDIVIDER? -
g REFA F $37TO +11 OuT
& REFAQ
- — ouT=
O rerB R DIVIDER (20-BIT) [ ()
. FREERUN
E REFB o T™W %2 -t
N \ 3 Y
4 17-BIT J
R [Fract D oro | [ !
REF MONITORING _>-_ FRACI/ 1! (| LOOP KD | © +N2 | INTEGER DIVIDER
AUTOMATIC  |— [N ‘woor 1 FILTER O P D E
SWITCHING T e
RESOLUTION DIGITAL PLL (DPLL) g/ OUTPUT PLL (APLL)
/‘|‘ 3.34GHz PLL
AD9557 > proice L) 4015-8I-Iz
U
HFPLLAZ STATUS g 5 ANALOG
DEVICES

10

AHEAD OF WHAT'S POSSIBLE™



PLLEZSE

> BINSRER ( &/IVEK) - BHERIRE

> N ERAMEAEE - FHBMIRE

> SRERBIERTIE) > HBAIIEEFIARAE D
> TENZBIERTIE] » BELEN

ANALOG
y DEVICES



BEHNGINS

INEINSSIBIER & Rl RRRIEL L

F4
FrEF REF . .
O > éj\;tﬁgg 0.2MHz PFD > i,ﬁf&% ouT
10MHZz R > 900.2MHz
R =50 N = 4501
(A) ZZEIN 3 NI EEE
Fout = FRepx(N/R)
F i
REF REF > =
O > ﬁj\ﬁ)ﬁ%% 1MHz ‘ PFD > iﬂi&%% @ ouT
10MHz R " . 900.2MHz
R =10 N =900.2
(B) /NEIN ST ‘N"HEITTEES |«
N" = N|NTEGER * =900 + ANALOG

NmobuLus 5 DEVICES

AHEAD OF WHAT'S POSSIBLE™

12



PLLEYE A&

- SREREGHR
- BEDiEkR

> JUARHTEH

- RFF

> BI# o

ANALOG
i DEVICES



SRR -

Loop Filter
(External)
REFA 10 kHz< Fpgp < 50MHz
19.44 » 2 - IR,
MHz Phase
Freq Charge VCO 156.25
REFB > /2 > IR, Det — Pump VCO > div /P MHz
» Reference (PFD) o
Monitor and Feedback Divider
> controlLogic | | (N PIVIdeJ') 7777777

» 19.44 MHz (SONET) & 156.25 MHz (10 Gb/sLAKM) :

= RYSTIEE=162 , B=15625 , VCOPLREE =3, PHSiEE =4
= SRS 120 kHz
= VCOSRE : 1875 MHz

ANALOG
DEVICES

AHEAD OF WHAT'S POSSIBLE™

14



Elahis

SEE IR TS S IR SR

MBI RIRT s T8 L

EHHAYHEAIFISRER P PEL
AR
RS S AEIART AR ERISIRES |
% ( &R, TCXOE0CX0 ) YiE<1 HZe e

ANALOG
. DEVICES



IDIRFNGRIS

x5 :

RIFEE  EETRNERER MEHRLES, RIFTERILIRRFEFRYESIER/CESRTERED |, BRI LIEE BE
gefEs , miEIREESE MANIBRIT S EaIRERIFELC.

i -

RINEEL LIRS IIREIRILBE SR M, WR—ISELRENE | [P EMERA— I &E5%. ADILNTEITH 4R
HAYFFETIRIIEN— I BEG AR | XA EARIKPEEIIMIRKEK ST, TiEPLLASE /IR th ) HRE Tt %EA ]
Kl , BMEARSERNESHEMZBAAFEEATNEN KRBT, IHRINEEREA LIRSt PRYESIs/ALE S TR |
BB REEED , miETIREEE NS ERNIBRIT =B IEETIR,

ANALOG
o DEVICES



ik, REHERIS

ite

WS ESERL

BR  SESFHKH
SREMHA?

! reg ANALOG °
¢ Ll DEVICES :

F CLOCK & TIMING

AD9548

PLUGLUMARIFRIVARIFREETT , BERIE— S22 RAR A, B

(AJgEED , BRIREAZER] ( BURTMA ) |, BICEARTRAN-H
HARAL , EAMERT T RAANSED,

ANALOG
. DEVICES



I8 -i&it. (hE. W&

» ADIsimCLK
" ADISimCLKE—E I JETXIADI A BRI SIRT i o EANRT =~ mAR VM AHNRIT TR, TieRETEE
ithiRhE. (NERNER. W8, B, BaililiREWE , ERAEECEKRAIFTNRT s ERERINA , ADIsimCLKERRERS
BnfeituE AR, THEFIfUILIRTT,

» ADIsimPLL
= ADIsimPLLigit TER—mEHEBERZANPLUERSGNSRITIIFELR, Bl LA Eaees mPLL4EERY
?%ggfigiﬁg , BIEEMEE. NN IZEFI P RIERK T, LT RIBR T PLLAERSKES T &S 2+
%E‘ Y E&%_ °

. ADISimDDS ( Efs=ssi=ant )
+ ADISimDDSTIFBAF AT SRR RIS ORI RE, 1L T EARIES S SRR AR S A TR0
FTW,

ANALOG
o DEVICES



PLLiIZ TR

_ADI SimPLL™ "

PLL Design & Simulfation
for Analog Devices PLL's

hRA4.2
ANALOG '
DEVICES

< h,f, Applied

X ma Radio
‘-~- 7 Labs

!

www.analog.com/adisimpll DEVICES

19



1% BfcHFSREREERK

ADLsimPLL Starting Options Output Frequency Requirements
Specify the Output Freguency requiremnents for pour PLL
The PLL has to: synthesizer
@ produce arange of equal spaced output frequencies For chipz with a doubler output, [2.q. ADF5355] enter detailz for the

: non-doubled output. See Help for more details.
produce a zingle output frequency

Minirmum Frequency

The PLL is:
i 330MH
1 ah Integer-M PLL b aximum Frequency z
q = FraEtiDnEﬂ-H PLL Phaze D etectar F[qu Z6.0mMHz
SimPLL zhaould: Enter the Phase Detector Frequency. The channel spacing

_ acheived iz determined by the Moduluz selected later.
@ check that all channels can be generated

() not check that all channels can be generated [ Use an Extemnal Prescaler

[f pou have a given reference frequency that vou must uze then
check the box below and enter the frequency.  Othenwize the
reference freguency can be zelected later.

[ ] Use Beference Frequency of:

All frequencies are entered in Hz.  To enter 10MHz
gimply type "10M" or "10eR", ta enter 22.5kHz type
A2 Bk ar Y22 53" and 20 on.

ANALOG
DEVICES
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iEFH I B O A IR ISR RS

PLL Chip Selection

Select the PLL synthesizer chip for pour design

Only izt chips coverng frequency range Selector Guide

Chip: | A0F4158 Yiew Online Datashest

ADFAEE - [nt-M / Frac-M PLL chip
Frequency range from OHz to B 10GHz
Reference Frequency to 250MHz
Phasze Detector M aximum Frequency: 32.0MHz

Lack Detect Speedup Tyupe Enter Charge Pump %p
@ Mone @ Mone 500 Chip Vpmax = 5.5V
Yoltage O/F | Switched R
() Open Drain
1 Diigital Filker

Choose Fractional-M Modulus

b adulz Frog @ Fixed
Range In-band Phase Moize: -110.9 dBc/Hz
S et . 1 Phaze Detector Freq: 26.0mMHz
Moduluz tiod Channel Spacing: 774.86038mHz
Recalc

21

Loop Filter Belection

Select the Loop Filter configuration.  Filkers ghown match
the Phaze Detector and Speedup Mode zelected earlier.

! ? !

<< Prew Select |Ne:-:t }}-l

Op &mp Selection

2 ldeal Op &mp Library | AnalogDevices
Clser Op Amp Model | A0 711
_ OpAmp 2
Library Sl B LV e L Wy 15O
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RE—MFEMGTHRS

Designd analysed at 031017 15:09:43
PLL Chip is ADF4158

Motes:

2O is custom

FReference is custom

Loop Filter designed at a »C0O frequency of 922 47 MHz with a kv of 6. 10MHz"

Fregquency Domain Analysis of PLL
Analysis at PLL output frequency of 922 47hHz

Phase Noise Table

Freq Total YWCO Ref Chip SDM Filter
100 -890.66 -- - -90.66 -253.6 -156.3
1.00k -100.2 -- - -100.2 -213.5 -136.4
10.0k -104.7 -- - -104.8 -170.7 -120.8
100k -138.5 -- - -139.1 -162.4 -147.F
1.00kA =177 -- - -195.1 -177.9 -185.3

Reference Spurious
Maoise and Jitter Calculations include the first 10 ref spurs
First three spurs: -300 dBc -300 dEc -300 dBc

Fractional-N Spur Estimate {(worst case)
Mo significant spurs

Phase jitter using brick wall filter
from 10.0kHz to 100kH=
Phase Jitter 0.04 degrees rms

ACP - Channel 1
Channel 1 is centred 25.0kHz from carrier with bandwidth 15.0kHz
Fower in channel = FO0.7dBc

----  End of Frequency Domain Results -
Transient Analysis of PLL
Frequency change from 215MkHz to 930MHz

Simulation run for 7B2us

Fregquency Locking
Tirme to lock to 1.00kHz is 495us

Time to lock to 10.0 Hz iz 57 1us
ANALOG
Phase Locking (WCO Output Phase) DEVICES
22 Tirme to lock to 10.0 deg is 484us AHEAD OF WHAT'S POSSIBLE™
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ADF4158 R EcBIFIEE

— RFin 24

l
/RFin
C1 B Rz C3

23.9nF 106 216 10.9nF

1

cz
F24nF

i ADF15E20

. 10MHz"

F out Refin sm —

— T= Data

e

Reference i [ ata ML OUT f—

26 OhiHz
e TP

— CE
23
R st

End Gnd Gnd
" " " Fzet

J?' ‘J? J? o
Motes:

. LFC5F pin numbers shown

AN dd Analag Power supply

. Dvdd Digital Power Supply

. Wp Charge Pump power supply
.Andd = Dwdd, Wp == DWdd, AN dd

. Consult manufacturers data ANALOG
sheet for full details DEVICES
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PLLA#%
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SyncE / IEEE1588iE&

(& X4 IEEE1588 1))
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N |
: LR : GPS |
: AD9557 I AD9548 o :
| AD9547 | I 1pPs i |

| | I

I s 45 25 2 ol 1! | 3 TCXO/ !
<[ smeErnE | : ~| =|ocxo | Mk kmEion |
I IEEE 158801 A5 Rx : : I S o i I
iy b | |
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I ! | I [
Do . : CPU / FPGA / DSP | :

P — IEEE1588 [ - N
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FIFHDDSF=4 A4

Fsysclock(fc)

@—

Filter out Limiter
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Domain
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1 1 3 5 7
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A

REFERENCE
CLOCK
fc

| DDS CIRCUITRY (NCO) i

M PHASE :
- PHASE-TO-AMPLITUDE | '

/ — z N ]

: Acc(ﬂ'_‘"Bl#s‘f‘)TOR 4 CONVERTER |

[ | 3 |

TUNING WORD SPECIFIES
OUTPUT FREQUENCY AS A
FRACTION OF REFERENCE
CLOCK FREQUENCY

Mo f,
zn

fo=

.ull\HH
L

M = JUMP SIZE
, TO
N FILTER
—~“» DAC —
‘ | |
T ANALOG

DEVICES
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AD9858 1GSPS DDS , fEpk:EfH=EFIiRIISR XL

I 1
DIV i !
PHASE I I
e DETECTOR ! !
! I AD9858
|
cp O CEGGSE R — : ANALOG !
MULTIPLIER
] DIGITALPLL ! I
CPISET : !
FREQUENCY PHASE
ACCUMULATOR ACCUMULATOR
e pEsE = ! DACISET
1 1 1
i i I PHASE-TO-
V32, ! 1 15, 15, 10 lout
1 (Z —(X (3 3 »| AMPLITUDE [— 10/ 5] pac lour
I | \‘/ 7 ' ’ >g> “ " |cONVERSION o
| 1 1 _: A
b x A14
> >w| >0 | > o
<24 <2%| 85| 200 Wi wh b
Wy SEE| G3L W=y 0w %n> DAC CLOCK
i3S| 3oe| 328) 528|  £3¢ 2£3
ows| onZ| wiSe| PR3 asx Lo«
14 [1'd o xo 14 (6]
TH T8 TIRE T O
< <
32 32
// /,
RESET O—» TIMING AND CONTROL LOGIC FUD
1‘ % ‘ SYNCLK
[CONTROL REGISTERS |2 POWER-
582’;".2 REFCLK
REFCLK

03199-0-001

PROFILE 1/0 PORT

SELECT (SER/PAR) ANALOG

DEVICES
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AD9914 3.5 GSPS DDS , £pk12{iiDAC

AD9914
08K Q| KEvING |- — e eahRE T
AMPLITUDE (A -
—eei & B aoE [l'.l.'t +H
DRHOLD DIGITA L FHASE (0] N DAC souT
o, MF OaTa ———— | 12-BIT :
GEMERATOR ROUTE [FREQUENCY {u) : L Bt
OROVER n, MO i Agim oot + 8
4 ] P RTITION *
CONTROL
INT ERMA L LCLOCH)
Ps(z0] FLMMING T
WE_UP DT E ) STACLA REF_CLK
d | =
i INTER ML CLOCK TIMING REFulh
A, MO G0 NTROL
06 T D& v
: '
FoTo Fa FOWER- MULTICHIP
B SYNCHRONIZATIO N
coNTROL | L 2
SYHE_CLK &é
L > )k

= = = [os -
EI ﬁ' él E %
% :bl: E n_l |:|'£I
! = S = }
= - = -
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DDSEIAEE EIE5M

g DDS/DAC AD9858
TS g AD9858 :
DC - 400MHz
A . — .
I I | I
32 [ pps | 19 | [ e :
" 16Hz [~ | PAC LPF : 1/2/4 :
|
: : . !
1 I e e e e e e e e e - - | I
| |
| |
e |
1 [
|
N — USH - : f=Kxf
e ] & HEelirm o
1 DC - 150MHz (S ' e e
! 150MHz 0.5mAZsHE |
: I VCO
S R ;
DoRNEs
K
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ADIsimDDSIZit TEE RS

Signals ko Display €] Frequency Domain
[n]

005 Selection and Operation @)

AD9914 — 3.5 GSPS with 12-hit DAC [ | “ Fundamental
« 0AC Images o
Cleck Input 3.3G |Hz ¥ PPT Spur oy a0
— - | Harmonics 2
Multiplier X o1x o g B0
B 2nd Harrmonics L
- 5 = a0
Sipatam Claek 3.5G |Hz Ard Harmonics
Harmenic Magnitude [dBc) 100
Max system clock for the AD9914 is -50
35GH: 120

hlax Clock Input with 13 Multiplier = 3. 5GHz 5 :;_"5" b st ? P
Target Output 1.28G Hz M Use Filter - Not Supplied @ Freguency [Hz,
Frequency : Time Domain

Cutput frequency cannot exceed Myquist
Frequency of 1.75GHz

scale)

Frequency Tuning Word [FTw) D)

HEX [~ | SDOF7291

Actual Output Freguency:
1.28GHz

E d W i
rmors an arnings Block Diagram
Mo Errors
=-- Click toview

Arnplituide [rormalized to ful

ANALOG
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DDSiIZiTTH : FBETRTE

39

PPT Spur [1]: -102.350132dB (@ 1.88GHz  PPT Spur [2]: -102.350132dB @ 1.62GHz
D05 Selection and Operation Signals Lo Oisplay
Fundamemntal Images Amplitude (dBFS) l

AD9914 — 3,5 GSPS with 12-hit DAC [~ ] Fundamental 1.286Hz -2 0028500 -
| OAC Imanes T iEl
Clock Input TEEE — fs - fOut . 2.22GHz 6785710 =

i T+ fOut 4 FasHz -13.447209
! Harmonmics

Multiplier X 1x ¥ 2fs - out 572GHz -15.006571
B 7nd Harmonics :

Bk ) 2z + fOut g.28cHT 18219257
rd Harmonics |
System Clock 3.9G |Hz _ _ Sfs - fout 9 72GHT -19153268
Harmonic Magnitude [dBc) -
: 2 o 44 FasH M 221 55R
Max systermn clock for the AD3914 is -50 B _
3.8GHz 2nd Harmonic Images Amplitude (dBFS) l
Max Clock Input with 1x Multiplier = 3.5GHz
2ot 2 56GHZ -59.7554477 =
Targst Output 1.28G |Hz Wl Use Filter - Not Supplied (2) fs - 20Ut ' S40MHz -51 056205 El
Frequency: fs + 2f0ut E.OEGH=z -E7 2431
Cutput frequency cannot excesd Myoguist Site SO ' 4 440HT _E4 544308
Freguency of 1.75GHz i :
2f= + 2100t 9.56GHz =71 202806
Frequency Tuning Word [FTw) @ 3fs - 2f0ut 7 94GHz -69.590058
Sfo 4 PfOud 13 NREHT irac =1 he o b B
HEX [+ | SDOF7391 ] ] _
3rd Harmonic Images Frequency Aamplitude (dBFS)
SOt 3.84GHz =71 922966 =
Actual Output Frequency: i i.-=|
f= - Sfiut -340MHz -50.135250 =
1.28GHz |
f= + Sfout 7 34GHz -TEA19595
Errors and Warnings : '
o L Block Diagram 2z - 3fout | 31BGH=z -63.499414
LRl 2z + IO 10.84GHz -50 206255
: Ffs - 3f0ut £ BEGHZ 754875157
Click to wisw A= 4 TSECuLt . 14 3disHr 87 BIRESS il
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BN PARA R RS R AE

SFDR @ 40%FHEE
-65 dBc
16 AD9164 <50
-55 dBc -58 dBc
14 AD9956 AD9912 {1t
— -52 dBc I -53 dBc
AD9951/AD9952/
E AD9953/AD9954 i .
o’
*}'!i.,l 2 -48 dBc -60 dBc -52 dBc .
|41 AD9852/AD9854 AD9915 AD9914
=N
@ I -48 dBc
AD9834
O
< -49 dBc
=) AD9835
-58 dBc
-45 dBc
I AD9830 I AR

-64 dBc -53 dBc
AD9833 AD9958/AD9959
-55 dBc -43 dBc -53 dBc
AD9832 AD9851 AD9911

-50 dBc -54 dBc -50 dBc -62 dBc
AD9831 AD9850 AD9849 AD9858

10M 100M

10G
ERARFEZE(sps)
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BE R ~Fm4a/NZERE; NRSEESEN EPLL, X2 B FPLLE;
AREI 2 B
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- Flas [ErRERERILRLI T ATIUSH ¢

Idv

1
SNR ... =20log S| 201log
rorvtage ’ N 2nft

rms Jitter

» 2DIAN-501F1AN-756

I SHA = SREEIRISHIASS

SNR = {SIRLE ANALOG

DEVICES
47 AHEAD OF WHAT'S POSSIBLE™



48

dB

Eb(SNR) , B :

f

— =
= ||laQ
= lo S

{

90.0

85.0

80.0

75.0

70.0

65.0

60.0

55.0

50.0

45.0

~ femtoseconds (fs)

SNR of ADC @ 200 MHz K=
AIN varies with clock jitter <ADC |, e
84dB LN SNR
71<1‘$EIT%‘11
50 fs
1 | ‘ 100 fs
__Each line shows ;
~—~constant RMS %
- clock jitter in | |

200 fs

SNR ;,, =20 log( W
\ jztter / | }
300
AIN = 200 MHz MHz
100 Fullscale Analog Input (sinewave)

1000
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FPGA ({X3kz/i7] ) 33-50 ps**
74L.S00 4,94 ps *
74HCTOO0 220 ps*
74ACTOO 0.99ps *
MC100EL16 PECL 0.7 ps **
AD951xZ45l 0.22 ps **

NBSG16 , /JMENEECL (0.4V) 0.2 ps **
ADCLK9xx , ECLAY$PIKZENEE %! <0.1 ps*
* ZFADC SNREBE FREMITE

= RS
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ADCLK946 " Y
ADCLK948 BIEaI T~ iRz s It

ADCLK950 FEFIS IR E
ADCLK954
|
- ADCLK905| [ADCLK914 AD9512 AD9513
a ADCLK907 QBSSE
i
GRS ADCLK846 — §

ADCLK944 AD9508 ADCLKS854 =]
o!| ADS510 |© "gju
o AD9511
> ADF4002, ADF4106 AD9525
o WTIPLL AD9520-5
ﬁ + Ext VCXO
2 AD9516-5
i AD9523 AD9522-5

————————————————————————————————————————————————————————————————————————— I
AD9524 :
: =
“E” MEEHISEIFE -0: B
X AD9520-0:4
5 AD9522-0:4 ADF4360
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HMC512

Features

: Functional Diagram
Triple Output: Fo = 9.6 - 10.8 GHz

Fo/2=48-54 GHz Ll g ]
Fo/4 =2.4-27 GHz = = = e B
CRERERERERERERE
Pout: +9 dBm @
_ /G| 1 d4IN/C
Phase Noise: -110 dBc/Hz @100 kHz Typ. N/c (2] EEn/e
Mo External Resonator Needed N/C 3] EZ]N/C
32 Lead 5 x 5 mm SMT Package: 25 mm? RFOUT/4 [2] l/r';'“\j Vee(RF)
GND [5] e [0 N/C
Typical Applications Vee(big) [E1—{+2 L (7] RFouT
=1 %
Low noise MMIC VCO w/Half Frequency, Divide-by-4 Vec(Amp) 7 ] f [181n/c
Outputs for: N/C|B/ E qzin/e
= £ 'IB
* Point to Point/Multipoint Radio 'f_': E| EI = @ E' @ |; BACKAGE
: . = = 8 & = = = = | BAE
« Test Equipment & Industrial Controls 3 =

« SATCOM ANALOG
52 * Military End-Use DEVICES
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SRR Bl

BHAICIBIT SRRz, FER oo EREER_ O __
V. DHESHIEETHE , (Gt l 61.44 MHz '
HEEEIRIZ T I FE7 = 90° , |
' CMOS :
' ‘ #ahI = 0° DAC :
l 4> oS
I AD9513 |
| — 122.88 61.44 MHz |
I E]\E = 10ns "MHZ L |
|
I LVDS CMOS |
. FPGA DAC
491.52 MHz | |
_____ LVPECL | |
! H;%g; . N e - -
-9--t W BReE O M2 o) EAN REFCLK
Yoo ADIST1 > Kot R R - -- ;
ocon RN 1536 MHz : :
491.52 MHz z\éi’igLMH | |
o e ! ADC FIFO !
AD9513/AD9514/AD95155 T . i =) |
{NFE—1+3.3VAEIR, FTELIREED | LVPECL cvos | |
A[BIERASG IEZZEVS, GND, I " T !
VREFEENC3RI%EHE | Lom e o i B R
- 122.88 MHz
 otices 122.88 MHz ANALOG
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ADIR BRI mES

- BIFFNEEFPLL
= TSR
= TURBTERFO(RSF
= AAFAIE=4E

> BYEP o HEC
BT EtERNAREEIZNER
- BATFIZIERE LR ( BILVPECLELVDS )
« OJReEIEDINES ( 2/470005F )
« A ReEiElRAIEEETNRE
- BBEEHR SR
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Ay SEBIAEER (PLL) S f B 42 I

ADF4106/7/8 ADF4159 ADF41020
6/7/8 GHzEEHIN /> $iPLL 13 GHz/NIN 4PLL 18 GHzHEHIN» $iPLL
v (RIhEE v SRS v -221 dBc/Hz FOM
o TR EAE T K o 25fkisK o ADF41064 R4 i v -234 dBc/Hz FOM
v -223 dBc/Hz FOM v 110 MHz forp v 200 MHz forp
o AR o SRR
= Ankraze2:n

il 0 >
ADF41512
18 GHz/NIN /M iPLL

ADF4169
13.5 GHz/NIN 4 iPLL

v HEEHIRADF4159: 130 MHz forp

v -234 dBc/Hz FOM
ADF4153A ADF4158 HMC703 . 200 MHz f
4 GHz/MEINAJRPLL 6.1 GHz/MNEIN 4 4PLL 8 GHz/ NN} 4 ‘ %ﬁiﬁ%ﬁ%?%%
v -223 dBc/Hz FOM v 250 A5EL o BB o RER. DIFEIRG 20174RAH B A
o FBIRIE: +125°C o R G# o ABATLZR
v -216 dBc/Hz FOM . 233 dBc/Hz FOM

ADF4152HV
5 GHz/MIIN/ JiiPLL

v -213 dBc/Hz FOM
v k29 VHITRE

ADF4193/ ADF4156 . 2
I 3.5/6 GHz/IM I 6.2 GHz/MIN/MIPLL ) E&é@iﬁﬁ% 87 . PLL FOMAIZe
° I‘L |21z} N [:] N 5
v -216 dBc/Hz FOM v -220 dBc/Hz FOM TSP A B
. BB ps) o fRNHNGIPLL U RE
o Ak * fRIFE

ADF4002

400 MHz# 4N J3-45iPLL 7 GHZEEHINS 4RPLL

l l — R A1

PRI %, A NI H e
» -222 dBc/Hz FOM v -219 dBo/Hz FOM

o NAMIEE > 1 o AT, TSP \ /

6 GHz 13 GHz 18 GHz 26 GHz 32 GHz ANALOG
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FRPKPLL/VCO3IER S pkra = it Lk

ADF4355
0.05 - 6.8 GHz PLL/VCO

v 5 VHLJE

ADF4355-2 v -138 dBc/Hz (1 MHz, 3.4 GHz
0.05 - 4.4 GHz v MU, #56.8 GHz
PLLVCO

v -141 dBc/Hz (1 MHz, 3.4 0.05 - 6.8 GHz PLLVCO
GHz)
o A, 4.4 GHz . GIEFOM. Akt / \

= STUERAE
ADF4360-X ADF4355-3 IS (i
I 0.001 - 2.7 GHz PLLAVCO I « EpiFUPLLANVCORYERIESRH
§30FE: <100 mW e - &EREPLLAIVCORIERAEFOM
. . <100 m v 3.3V (RIEE) . Byx IR
o A0S » -141 dBc/Hz (1 MHz, 3.4 BV COEIERR
o féEEEENAMPLLVCO GHz) - {KIhFE
o SUEHH, J2756.8 GHz o ZFEEEINDSRAL/NEIN D SRS B Zfh
« ERVCOMENm R EFPHNEFSK
0.035 — 4.4 GHz PLL/VCO I o = N
BT TE. TS,
o HOEINGMURL NN A A5 o ADF43502 1% . SRR iR FRERE SRRt

v -134dBc/Hz (1MHz, 34 GHz) . HiffHh
v FRIIHE
HMC830 HMC833
0.025 — 3 GHz PLL/VCO 0.025 — 6 GHz PLL/VCO

. -14TdBc/th{iﬂ(i{MtE|z, 2 GHz) + ~141dBolHz (1 MHz, 2 GHz)
o KA v KRB

HMC832A
0.02 — 3 GHz PLL/VCO

v AEMES.3 VLR
v =139 dBe/Hz (1 MHz, 2 GHz
o ARDIHE

2 z 2 z ANALOG
6 GHz 13 GH 18 GH 26 GH 32 GH SEvicEs
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SFDR @ 40%FHEE
-65 dBc
16 AD9164 <50
-55 dBc -58 dBc
14 AD9956 AD9912 {1t
— -52 dBc I -53 dBc
AD9951/AD9952/
E AD9953/AD9954 i .
o’
*}'!i.,l 2 -48 dBc -60 dBc -52 dBc .
|41 AD9852/AD9854 AD9915 AD9914
=N
@ I -48 dBc
AD9834
O
< -49 dBc
=) AD9835
-58 dBc
-45 dBc
I AD9830 I AR

-64 dBc -53 dBc
AD9833 AD9958/AD9959
-55 dBc -43 dBc -53 dBc
AD9832 AD9851 AD9911

-50 dBc -54 dBc -50 dBc -62 dBc
AD9831 AD9850 AD9849 AD9858

10M 100M 10G
B A REFIEZE(sps)
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- SHEEN(PLL)RYIRIT SR

- EIEHFIERSHK(DDS)igit SR A

- BT ERKHE T SEZYRR S eI FIBCE

- SRR IR EE SRR | LIEXREREERK
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