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1  ב  

1.1 ADI῎ ֥  

ADI ᴆᶫ ̆ Ȃ⌠ ╠ҹ ̆

ADI ADF ↓ ֟ 8GHz̆₃Ӎ ╠ Ḥ

ȂADF ↓ PLL Ҍֽ № ̆ № VCO ֟ ̆

ԅ VCO ֟ ׆̆ ̆ ᵞ Ȃ 

№ PLL 

№ PLL 

PLL 

PLL 

VCO PLL 

PLL 

PLL 

ADIῈ ֟  

 
₮  

(Min)  

₮  

(Max)  

῀  

(Max)  
(MHz)  

῀  

(Max)  
№ ṿ 

ᶫ

 

(mA)  

ᶫ  

AD809 10 MHz 
155.52 

MHz 
19.44 9.72 MHz   17 4.5 to 5.5 V 

ADF4001     104 200 MHz   4.5 2.7 to 5.5 V 

ADF4002     300 400 MHz   5 2.7 to 3.3 V 

ADF4007 10 MHz 120 MHz 240 7.5 GHz 16/17, 32/33, 64/65, 8/9  13 2.7 to 3.3 V 

ADF41020   350 18 GHZ  30 2.85 to 3.15 

ADF4106     300 6 GHz 16/17, 32/33, 64/65, 8/9  13 2.7 to 3.3 V, 3 V 

ADF4107 10 MHz 300 MHz 250 7 GHz 16/17, 32/33, 64/65, 8/9  13 2.7 to 3.3 V, 3 V 

ADF4108 10 MHz 325 MHz 250 8 GHz 
16/17, 32/33, 4/5, 64/65, 

8/9 
15 3.2 to 3.6 V 

ADF4110 10 MHz 200 MHz 104 550 MHz 16/17, 32/33, 64/65, 8/9  4.5 5 V 

ADF4111 10 MHz 200 MHz 104 1.2 GHz 16/17, 32/33, 64/65, 8/9  4.5 5 V 

ADF4112 10 MHz 200 MHz 104 3 GHz 16/17, 32/33, 64/65, 8/9  6.5 5 V 

ADF4113 10 MHz 200 MHz 104 4 GHz 16/17, 32/33, 64/65, 8/9  11 2.7 to 5.5 V 

ADF4113HV 10 MHz 200 MHz 150 4 GHz 16/17, 32/33, 64/65, 8/9  16.5 2.7 to 5.5 V 

ADF4116     100 550 MHz 8/9 4.5 2.7 to 5.5 V 

ADF4117     100 1.2 GHz 32/33 4.5 2.7 to 5.5 V 

ADF4118     100 3 GHz 32/33 6.5 2.7 to 5.5 V 

ADF4150 31.5 MHz 4.4 GHz 250 4.4 GHz 1, 16, 2, 4, 8  40 3.0 to 3.6 V 

ADF4150HV 31.5 MHz 3 GHz 250 4.4 GHz 1, 16, 2, 4, 8  40 3.0 to 3.6 V 

mailto:china.support@analog.com
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ADF4151 31.5 MHz 4.4 GHz 250 3.5 GHZ  40 3.0 to 3.6 V 

ADF4153     250 4 GHz 4/5, 8/9  12 2.7 to 3.3 V 

ADF4153A 500 MHz 4 GHz 10 250 MHz  20 2.7 to 3.3 V 

ADF4154     250 4 GHz 4/5, 8/9  12 2.7 to 3.3 V 

ADF4156     250 6 GHz 4/5, 8/9  26 2.7 to 3.3 V 

ADF4157     300 6 GHz   23 2.7 to 3.3 V 

ADF4158     260 6.1 GHz   25 2.7 to 3.3 V 

ADF4159   250 13 GHz  40 2.7 to 3.45 V 

ADF4193     300 3.5 GHz 4/5, 8/9  68 2.7 to 3.3 V 

ADF4196   250 6 GHz  68 2.7 to 3.3 V 

ADF4206     40 550 MHz 32/33, 64/65  9.5 5 V 

ADF4208     40 2 GHz 32/33, 64/65  14 5 V 

ADF4212     115 2.7 GHz 16/17, 32/33, 64/65, 8/9  11.5 5 V 

ADF4212L     115 2.4 GHz 16/17, 32/33, 64/65, 8/9  12 2.7 to 5.5 V 

ADF4213     115 3 GHz 16/17, 32/33, 8/9  20 5 V 

ADF4216     40 1.2 GHz 32/33, 64/65  18 5 V 

ADF4218L     110 3 GHz 32/33, 64/65  7 5 V 

ADF4252     150 3 GHz 4/5, 8/9  12 2.7 to 3.3 V 

ADF4350 137.5 MHz 4.4 GHz 250   4/5, 8/9  27 3.0 to 3.6 V 

ADF4351 35 MHz 4.4 GHz 250   27 3.0 to 3.6 V 

ADF4360-0 2.4 GHz 2.725 GHz 250   16/17, 32/33, 8/9  35 3.0 to 3.6 V 

ADF4360-1 2.05 GHz 2.45 GHz 250   16/17, 32/33, 8/9  35 3.0 to 3.6 V 

ADF4360-2 1.85 GHz 2.15 GHz 250   16/17, 32/33, 8/9  35 3.0 to 3.6 V 

ADF4360-3 1.6 GHz 1.95 GHz 250   16/17, 32/33, 8/9  35 3.0 to 3.6 V 

ADF4360-4 1.45 GHz 1.75 GHz 250   16/17, 32/33, 8/9  35 3.0 to 3.6 V 

ADF4360-5 1.2 GHz 1.4 GHz 250   16/17, 32/33, 8/9  35 3.0 to 3.6 V 

ADF4360-6 1.05 GHz 1.25 GHz 250   16/17, 32/33, 8/9  35 3.0 to 3.6 V 

ADF4360-7 350 MHz 1.8 GHz 250   16/17, 8/9  35 
3.0 to 3.6 V, 3.3 

V 

ADF4360-8 65 MHz 400 MHz 250   16/17, 32/33, 8/9  35 3.0 to 3.6 V 

ADF4360-9 1.1 MHz 200 MHz 250     23 3.0 to 3.6 V 

 

 

 

1.2  

̔ 

AN-30̔Ask the Applications Engineer 

http://www.analog.com/static/imported-files/application_notes/AN-30.pdf 

AN-826̔A 2.4 GHz WiMAX Direct Conversion Transmitter 

http://www.analog.com/static/imported-files/application_notes/585340006AN_826.pdf 

mailto:china.support@analog.com
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http://www.analog.com/ADF4218L
http://www.analog.com/ADF4252
http://www.analog.com/ADF4350
http://www.analog.com/ADF4351
http://www.analog.com/ADF4360-0
http://www.analog.com/ADF4360-1
http://www.analog.com/ADF4360-2
http://www.analog.com/ADF4360-3
http://www.analog.com/ADF4360-4
http://www.analog.com/ADF4360-5
http://www.analog.com/ADF4360-6
http://www.analog.com/ADF4360-7
http://www.analog.com/ADF4360-8
http://www.analog.com/ADF4360-9
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AN-873̔Lock Detect on the ADF4xxx Family of PLL Synthesizers 

http://www.analog.com/static/imported-files/application_notes/AN-873.pdf 

AN-1154̔Optimizing Phase Noise and Spur Performance of the ADF4157 and ADF4158 PLLs  

Using Constant Negative Bleed    

http://www.analog.com/static/imported-files/application_notes/AN-1154.pdf 

AN-1221̔ Very Low Jitter Encode (Sampling) Clocks for High Speed Analog-to-Digital 

Converters Using the ADF4002 PLL    

http://www.analog.com/static/imported-files/application_notes/AN-1221.pdf 

CN-0134̔Broadband Low Error Vector Magnitude ( EVM) Direct Conversion Transmitter 

http://www.analog.com/static/imported-files/circuit_notes/CN0134.pdf 

CN-0144̔Broadband Low Error Vector Magnitude (EVM) Direct Conversion Transmitter Using  

LO Divide-by-2 Modulator 

http://www.analog.com/static/imported-files/circuit_notes/CN0144.pdf 

CN-0147̔Powering a Fractional-N Voltage Controlled Oscillator (VCO) with Low Noise    

LDO Regulators for Reduced Phase Noise 

http://www.analog.com/static/imported-files/circuit_notes/CN0147.pdf 

CN-0232̔Minimizing Spurious Outputs Using a Synthesizer with an Integrated VCO and   

an External PLL Circuit   

http://www.analog.com/static/imported-files/circuit_notes/CN0232.pdf 

CN -0239̔ Broadband 6 GHz Active Mixer with a Glueless Local Oscillator Interface  

http://www.analog.com/static/imported-files/circuit_notes/CN0239.pdf 

CN-0245̔ Wideband LO PLL Synthesizer with Simple Interface to Quadrature Demodulators      

http://www.analog.com/static/imported-files/circuit_notes/CN0245.pdf 

CN-0285̔ Broadband Low Error Vector Magnitude (EVM) Direct Conversion Transmitter   

http://www.analog.com/static/imported-files/circuit_notes/CN0285.pdf 

CN-0290̔ Extending the Low Frequency Range of a High Performance Phase Locked Loop 

http://www.analog.com/static/imported-files/circuit_notes/CN0290.pdf 

CN-0302̔ Ultra-Fast Settling PLL with RF to 13 GHz   

http://www.analog.com/static/imported-files/circuit_notes/CN0302.pdf 

CN-0311̔ Broadband, Low Error Vector Magnitude (EVM) Direct Conversion Transmitter Using  

LO Divide-by-2 Modulator 

http://www.analog.com/static/imported-files/circuit_notes/CN0311.pdf 

AN-0974̔ Multicarrier TD-SCMA Feasibility 

http://www.analog.com/static/imported-files/application_notes/AN-0974.pdf 

 

mailto:china.support@analog.com
http://www.analog.com/static/imported-files/application_notes/AN-873.pdf
http://www.analog.com/static/imported-files/application_notes/AN-1154.pdf
http://www.analog.com/static/imported-files/application_notes/AN-1221.pdf
http://www.analog.com/static/imported-files/circuit_notes/CN0134.pdf
http://www.analog.com/static/imported-files/circuit_notes/CN0144.pdf
http://www.analog.com/static/imported-files/circuit_notes/CN0147.pdf
http://www.analog.com/static/imported-files/circuit_notes/CN0232.pdf
http://www.analog.com/static/imported-files/circuit_notes/CN0239.pdf
http://www.analog.com/static/imported-files/circuit_notes/CN0245.pdf
http://www.analog.com/static/imported-files/circuit_notes/CN0285.pdf
http://www.analog.com/static/imported-files/circuit_notes/CN0290.pdf
http://www.analog.com/static/imported-files/circuit_notes/CN0302.pdf
http://www.analog.com/static/imported-files/circuit_notes/CN0311.pdf
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 2   PLL Ӏ  

2.1 PLL ᵲ   

ѿ ̆ῒҬ └ (VCO) ᵝ ԑ ̆ᶏ  

ץ ԍ Ḥ ᵝ Ȃ ׆ ᵞ Ḥ  

₮ Ḥ Ȃ 

1A ԅ PLL ȂPLL ץṢꜛ ̆≠ G(s)  

H(s) ᵬҹ № ̆ 1B Ȃῒ ѿ Ὲ Ȃ 

 

 

1  

PLL ҹ ( )ȁ ȁVCO №

Ȃ └ Ḥ e(s) № ₮ ‰ ԍ ғ

FO=NFREF 0Ȃ 

1 ̆ ᶏ PLL ԍ ῀ ̆VCO ᴪץ ÷O Ȃ Ḥ

ѿ №ᴪ № ץ 1/N ⌠ Ȃ № ᴪ ῀

ῒҬѿҩ ῀ Ȃ ᶛҬ̆ ѿ ῀ҹ Ḥ Ȃ ᴪ ңҩ ῀

Ḥ Ȃ ңҩḤ ῀ ᵝ ̆ ҹ ̆ ↕ ԍľ Ŀ ᴆҊȂ 
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 2.2 PLLӀ  

2.2.1 ᵣ  

ѿҩ ⱳ ₮ ̆ ᵝ ⱳ ԍ Ẓ

̂ ӈ 1kHz Ẓ ̃1-Hz ҉ ⱳ ̆ ᵝҹ dBc/Hz @ offset 

frequencyȂ ῤ ᵝ Һ ‗ԍ ̆VCO Ȃ 

ᵝ № Ȃת ѿ ̆ № ת ₮ №

̆ ғ ת ΐ Marker Noise ⱳ ̆ ץ ׆ ҉ת ⌠

Marker NoisêPÑ ṿ̆ Marker Noise ⱳ ̆↕ Marker Ẓ

ṿ̆ Ῥ Ὲ ̂MKR Noise = MKR Value - 10logRBW̃ ₮

ṿȂ № ת ᵝ ת ץ ₮ ᵝ Ȃ 

ᵝ Ḥ Ȃ ̆ҍӊ ꜚ̂jitter̃̆ ᵝ

̆ ꜚ ADC ҬᴪҤ Ḥ ̆ ῒ

ADC ╠ ╠ Ḥ ̆ ᵞ ꜚ Ȃ 2 ԅ

ꜚȂ 

 

 2 ᵝ ꜚ 

 

ꜚ ץ ᵝ № ⌠̆ΐᵣ Ҋ̔ ׆ Ẓ ⌠

̂ ӈҹңṐ ₮ ̃Ẓ ᵝ Ă ᵝҹ dBc̕ A

ᵬ̕ ᵝ ꜚ ṿ̂rms phase jitter̃̆ ᵝҹ ̕ ṿ ᵝ̆ Ȃ 

 

 3  ꜚҍ ᵝ ӊ ῏  
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 2.2.2  

Ҭ Ḥ Ȃ ֓ Ḥ ᴪ ԍ ҍ

̆ ץ̆ Ҍ Ȃ Ҭ̆ Ḥ ҍῒז Ḥ

֟ Ḥ ׆ ᵞ Ȃ ԍ ̆ ᴪ

̂ ԍ ̃֟ ֜ ̂ ̃ ‖ Ȃ

ῒ №֟ └ Ȃ 

 

 4 ̆PLL ₮  

 

ᵞ ̆ Һ ᵝȂ 

̆ ֜ ̂ sourceI sinkI ̃ Һ

ᵝȂ 

ԋ Ȃѿ ̆ ҹ 1nĂ ҹ 1mĂ

4% ̆֜ ҹ 100k~200kHzȂ 

 

ԍ҈ Ṝ̂ № ̃̆ Һ Ȃ

└ ץ̆ VCŎ ԍ VCO ̂FM̃̆

VCO ₮̆ ᴪ₮ Ḥ Ȃ ̆ ᵞ̆

Ȃ ᴆҊ̆ ҍ ṿ ̆

ᴪ ȂADI PLL֟ № 1nA ҉Ȃ 

 

ҹԅ ҩ ̆ ₮ѿ֓ᴏ Ȃᴏ ᴆ Ҋ̔

ADF4106̆ ₮ 1GHz̆ 25kHz̆҈ ̆ 2.5Hz̆ ᵝ 45 ̆

VCO ҹ Sirenza VCO190-1000TȂ 10MHzȂ 1nAȂ 

 

 5  
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⌠ 1kHz ץ ⌠ ⁞ ҊȂ 

 

 6 

ᵬ ̆ ֜ ‖ Һ Ȃ ӈ ̂Source 

current̃ ҍ ̂Sink current̃ Ȃ 

()
( )

% 100%

2

source sink

source sink

I I
Mismatch

I I

-
= ³

+
Ȃ 

ӈ̆ 

()

2

20 log
spur

spur

VCO

f f

s j f

K Z s K
SpurGain

s
p

f
=

= ¶ ¶ ¶

å õ¶ ¶
æ ö= ¶
æ ö
ç ÷

 

2.2.3  

ѿҩ׆ ⌠ ѿҩ ̂ ῤ̃

Ȃ ‗ԍ PLL ᵬ ҉ ⌠

ⱬȂ 

ᶛ ̆GSM-900̆ ҹ 45MHz̆ GSM-1800ҹ 95MHzȂ №

≢ҹ 90Hz 180HzȂPLL ԍ 1.5ҩ ̂GSM ѿҩ 577us̃ῤ

⌠ Ȃ 

ѿҩ ̆ PLL ₮ ⌠ ᵝ

Ȃ 

7 ADI ᶫ ѿ ᵝ ̆ ≠ ADI / ᵝ AD8302

Ȃ 
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Offset Frequency (kHz)

-120

-100

-80

-60

-40

-20

0

S
p

u
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e

l 
(d
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c

)

Leakage Spurs at 1.00GHz
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7 ᵝ ѿ  

ѿ ᶏ ̆ת ת span ҹ 0̆ Ḥ Ȃ

׆ f1 ⌠ f2̆ ת ⌠ f2 span ҹ 0Ȃ

ҹҍ ̆ᶛ 50us̆100us ̕ ת Triggerҹ Videŏ

ҹ-30dBm -40dBmȂ └ PLL ׆₮ f1⌠ f2 ̆ ҉ת ⌠

₮ Ȃ 
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 3   Ҳ  

 

Ҋ FAQ ȂῒҬ№ ₃ ̆ ѿ Ҋ ↓₮ԅ

Ȃ ҹ ̆ Ҋץ ҹ Ȃ 

3.1 PLL ῗ  

3.1.1 ֙ К ᵫ К 

ᶏץ ̔ ̆Ӟ ҹץ Ȃ 

ⱳ ̔ ῀ Ȃ 

̔ TCXŎ < 2 ppmȂ ₮₃ ᵝ

Ȃ 

 

ЃMHzЄ ЃppmЄ 

ᵣ

dBc/Hz@10kHz 

ᴍ  

ᵣ
SPXO 

1~100 +/-10~+/-100  ᵞ 

ᵩ
VCXO 

1~60 +/-1~+/-50               

ị ᵩ

TCXO 

1-60 +/-0.1~+/-5   

VCO   -110  

┼ ᵩ

OCXO 

10~20 0.0005~0.01 -150, -120@10Hz  

 

̔ ADI ᶫ PLL֟ Ӟ ץ ᵬ ᵞԍ ῀ Ҋ̆ ᴆ ῀Ḥ

Ȃ 

 

ᶛ ̆ADF4106 Ύ ῀Ḥ REFIN ҹ 20MHz̆ⱳ ҹ-5dBm̆

ԍ ̂slew ratẽҹ 22.6V/us̆ ṿҹ 360mV Ȃΐᵣ Ҋ̔

Vp*sin(2*pi*f*t) ̆ Slew Rate=dv/dt|max=2*pi*f*VpȂ Ӈ ױ ⱳ ҹ-

5dBm̂50 ̃̂ Vp=180mṼ Ḥ ̆ῒ ṿҹ 360mV̆ῒ ҹ 

Slew Rate=dv/dt|max=2*pi*f*Vp=22.6V/us  

̆ץ REFINⱳ ̆ ғ ῀Ḥ ԍ 22.6V/us ̆REFIN ץ ᵬ

ᵞԍ 20MHz ᴆҊȂΐᵣ ̆ѿҩ ҹ 146ns 3.3V CMOS ῀ ץ

Ȃ ̆ ⱳ Ḥ ᵬҹ ᶏץ REFIN ᵬ ᵞԍ

Ύ҉ ₮ ᵞ └Ȃ 

 

PLL Ҭ̆ ױ ᶏ ễ ̂TCXO Ȃ̃ ’

Ҋᶏ VCXŎ VCXO ̆ 100Hz/V̆ ץ Ҍ
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̂ 200Hz̃̆ ↕ ᴪ ̆ ᴪ Ȃ ̆ ԍ

ῒ ̆ ҬҌ ᶏ Ȃ 

3.1.2 ҅Ґ ┼ Ї ɼ 

ADI ֟ └ ҹ҈ ұ └ Ȃ 8 Ȃ ̔ ADI

PLL ֟ Ҭ̆ 8 Ҭ҉ ̆ ̆ 8 Ҭ

Ҋ ̆LE ҉ Clock ҉ ̆ Clock Ҋ Ȃ 

 

 

 8  PLL ұ └ ̂3 Wire Serial Interfacẽ 

└ CLOCK̆ DATĂⱴ ᶏ LE Ȃⱴ ᶏ LE Ҋ ᶫ ұ

Ȃұ ᾢ ᵝ⌠ PLL ᵝ Ҭ̆ LE ҉

ῤ Ȃ ⌠ Ҭ ң LE └ Ȃ 

 

SPI └ ҹ 3V/3.3V CMOS Ȃ 

̆ PLL Ώ ᵬ ̆ ѿ Ώ̆ΐᵣ

Ҭ Ȃ ≢ ̆ ADF4360 ᵬ ̆ Ώ └ N

ѿ Ȃ 
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 9 

└Ḥ ֟ ̆ ץ MCŬDSP̆ FPGAȂ֟ ѿ ̆ ‖ Ȃ

FPGA ֟ ̆ ᾧ Ԉ ῳ ̆ ֟ ┬Ȃ ┬ ᾧ̆ ץ

҉ ѿҩ 10~47pF ̆ ֓ ┬Ȃ 

3.1.3 ┼ PLL Їҷ ┼ װ  

ѿ ̆ └ PLL Ḥ ̔CĔLĔCLK̆DATAȂCLK DATAḤ ῍ץ ̆

2ҩMCU IO ̆ LEḤ └ ҩ PLL ᵬȂ ҩ LEḤ Ӟ ῍ץ ѿҩ

MCU IO ̆ CEḤ ҉ Ҋ └Ȃ 

ב 3.1.4 ҅Ґ  

ADIsimPLL V3.3ᶏ ׆ Ҭ ₮ Ȃ ױ ῀

₃ҩ῏ ̆ADIsimPLL ץ ꜚ ₮ ױ ᾝ ᴆ ṿȂ ֓

̆ PFD̆ Icp̆ BW̆ ᵝ ̆VCO └ Kv̆

̂ ̆ Ȃ̃ ₮ Ҍ ױ ҉ ӯ⌠ ᾝ ᴆ ṿ̆

ѿҩ ᾝ ᴆ  Ȃץ

 

ҹ 1/10 1/20Ȃ 

ᵝ ҹ 45 Ȃ 

ᴨᾢ Ȃ 

 

ץ ᵝ ӊ ῏ Ȃ Ȃ

ᵝ ҉̆ ԍ ᵝ Ȃ ̆ ᴪ₮

№ ҉ת ⌠ ԍ Ȃ 
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3.1.5 К 

ҹ ῀ ̆ ץ PLL ֟

ᵝ ᴪ PLL ₮ Ȃ Ҭ ױ Ȃ

ῒҬ҈ ѿ ȂPLL Vpѿ 5V

̆ № └ ᵞԍ Vp VpȂ

VCO/VCXO └ ӊῤ̆ ῃ ᴋȂ 

VCO/VCXO └ ₮ԅ Vp̆ Vp Ṝ̆

Ȃ Ḥ ̆Ӟ ᶫѿ ׆̆ VCO/VCXO └

⌠ Ȃ 

Ӈ ᵥ ̙ Һ ῏ ѿҊ ̔ 

 1k 10k 100k  1M 10M

Frequency (Hz)

-140

-120

-100

-80

-60

-40

-20

0

20

40

60

G
a

in
 (

d
B

)
-180 

-160 

-140 

-120 

-100 

-80 

-60 

-40 

-20 

0

P
h

a
s

e
 (

d
e

g
)

Open Loop Gain at 1.00GHz

Amplitude Phase

 1k 10k 100k  1M 10M

Frequency (Hz)

-140

-120

-100

-80

-60
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-20

0

20
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in
 (

d
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)
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e
 (
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Amplitude Phase
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Frequency (Hz)
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h
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Phase Noise at 1.00GHz
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ᵞ ̂Low Offset Voltagẽ [ ԍ 500uV] 

ᵞẒ ̂Low Bias Current̃  [ ԍ 50pA] 

ᶫ ̆ ᶏ ⌠ ̂Rail-to-Rail̃ ₮ Ȃ 

ᶫ₃ PLL Ȃ 

AD711/2, AD797, AD820/2, AD8510/2, AD8605/6, AD8610/20, AD8651/2, OP162/262, 

OP184/284, OP249, OP27 

3.1.6 PLL ԓ VCO Ӎ־ К ᵫ VCO ₴ꜗ ⅎ К 

VCO ̆ VCO ₮ └ Ҭ Ȃ 

ᵞ └ VCO ץ PLL Ȃ 

 

VCO ₮ ѿҩ № ⱳ № Ȃ׆ VCO ₮ ⌠

ҹ 18+(18+50)//(18+50)=52ohmȂ ҍ VCO ₮ ȂҊ Ҭ ABC ҈ ⱳ ῏ Ȃ

B̆C ⱳ A 6dBȂ 

 11 

ADF4360-7 ₮ 850MHz~950MHz ₮ ̆ ᶛ ⌠ 50

Ȃ 75 ̆ Ӈ ꜚ̆ADF4360-7 ₮ ҹ ̆ ṿ

ꜚҌᴪ ̆ᵖ № ₮ Ȃ 

 

 12 ADF4360-7 ₮  

18R 

18R 

18R 

50 50

From 

To N Divider 

To RF 

A 

B 

C 
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 3.1.7 ᵫ К 

Ҋ↓ ’Ҋ̆ ҹ Ȃ 

 ̧ ҹ ̆VCO └ ҹ ̂ ̆ └ ̆ ₮

Ȃ̃ 

Ҋ↓ ’Ҋ̆ ҹ Ȃ 

 ̧ ҹ ̆ ғ ҹ ̕VCO └ ҹ Ȃ 

 ̧ ҹ ̆VCO └ ҹ Ȃ 

 ̧ PLL№ ̆ ҹ Ȃ Ḥ RF № ῀ ̆VCO ⌠

῀ ’Ȃ 

3.1.8 ᵫ К 

PLL №ҹ ң  

 

 13  

̔ 

PFD ῀ ⌠ ᵝ ԍ 15ns ҹ 3(5) ̆ Ӈ PLL ᴪ ₮

Ȃ PFD 
leakage_current

_ T  
Icp

Phase Error= ³  

ᵬ ̔ ҹ 5kHz~50MHzȂ ᵞ PFD ҉̆ ᴪ

̕ ҉̆15ns ҌῬ Ȃ ᵬ ӊ

̆ ᶏ Ȃ 

 

̔ 

῀ Up ‖ Down ‖ ₮ ‖ұȂ ץ ̆

₮ҹ ‖ұ Ḥ Ȃ ҹѿҩῖ ₮̂MUXOUT

₮ ⱴ҉ ’ Ȃ̃ 
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 14 

₮ ҹ N ̆ ҉ ̆ ҹ 10KOhm~160kohmȂ

ױ ץ ѿҩ № ̂ᵞ ̃ ⌠ѿҩ ₮̆ Ȃ 

 

 

 15 

ѿҩ ᴆ̔ 

Ḥ REFINḤ ҡ Ȃ REFINḤ ҍPLL ̆PLL ᴪ ̕ ̆

ADF41xx ↓ PLL̆ῒ REFIN ̆ PLL ᾢ╠

̆REFIN ҡ ̆PLLᴪ Ȃ ‗ ᶏ Ȃ 

 

VCXOף VCO ̆PLL Ȃ 

Rset

5.10k

R set
1

Fin B
5

Gnd

3

ADF4106 / 

ADF4107

Vp

16

AVdd

7

Clock
11

Data
12

LE
13

Gnd

9

Gnd

4

MUXOUT
14

NotesADF4106:

  1. Vp is the Charge Pump power supply

  2. Vp >= Vdd

  3. CE must be HIGH to operate

  4. TSSOP pinouts shown

  5. Consult manufacturer's data 

       sheet for full details

Ref In
8

Fin A
6

CP
2

Gnd
9

DVdd

15

CE
10

C3

2.23nF

R2

 671 

C1

4.99nF

C2

67.9nF

R1

 328 

R20

1.00k

R21

 160k

C20

 250p

Vcc

Lock Detect

Out

VCO

VCO190-1000T

Ct

47.0pF

F out

V+

Gnd

Reference

TCXO10

V Supply

0 50 100 150 200 250 300 350 400 450 500

Time (us)

0

500.0m

1.0 

1.5 

2.0 

2.5 

3.0 

L
D

 O
u

tp
u
t 

(V
)

Lock Detect Output
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ץ ADF4001ҹᶛ ȂVCXO ῀ ̂ ԍ VCO ̃̆ ҹ 100kohmȂ

VCXO PLL ᶫȂPFD=2MHz̆  Icp=1.25mĂ Vtune=4V̆ VCXO ῀

=100kohm̆ VCXO └ =4/100k=40uAȂ PFD ῀ ̆ ԍ VCXO ῀

ᵝ  

PFD 
VCXO_current 40uA

T    500 16
Icp 1.25mA

ns ns= ³ = ³ =
 

16ns>15ns̆ ̆ץ ҹᵞ Ȃ 

‗ 1̆ᶏ Ȃ 

‗ 2̆ᶏ ⁞ ᵝ Ȃ ̆ᶏ Ȃ 

3.1.9 PLL ῇḪ Ӎ־ К 

̔ ץ ᵬ ᵞԍ ῀Ḥ ҉̆ ᴆ RF Ḥ Slew Rate

Ȃᶛ ̆ 

ADF4106 Ύ ῀Ḥ 500MHz̆ⱳ ҹ-10dBm̆ ԍ ṿҹ

200mV̆slew rate=314V/usȂ ῀Ḥ ᵞԍ 500MHz̆ᵖⱳ ̆ ғ

slew rate ԍ 314V/us̆ Ӈ ADF4106 ᵬȂ LVDS ꜚ

ץ ⌠ 1000V/usȂ 

Slew Rate=dv/dt|max=2*pi*f*Vp=314V/us  

3.1.10 PLL ֙К 

PLL ΐ ̆ ӊҊ̆ ΐ ⱴҤ Ȃ

ΐᵣ Ҋ̔ 

 

₮ᶭ 0.1uF̆0.01uF̆100pF Ȃ ҉ Ȃ

ұ ̆ ғ ̆ └ ṿ

ȂҊ ץ ⌠̆ ̆ ѿ ̆ Ȃ

Ҍ ṿ̆ῒ Ҍ ̆ ̆ ᵞ̆ῒ Ḥ ⱬ Ȃ 

 

 16 

҉ұ ѿҩ ̂18ohm̃Ӟ ѿ Ȃ 

2.2uF  

0.1uF  

0.01uF  

1000pF 

100pf 
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 3.1.11 Ὺ ԋVCO ADF4360-xЇῚVCOҲ ᵫ К 

VCO Ҭ Ҋ↓҈ҩ ‗ Ȃ1. VCO CVCŎ2. ῤ Bond Wires ῀

LBW̆3. LEXTȂ  

( )

1

2
O

VCO INT EXT

f
C L Lp

=
³ +

 

ῒҬ╠ 2 ᴆ‗ ̆ ѿҩ ̆ ץ ⌠VCO ₮Ҭ ȂVCO

└ Ύ҉ ₮Ȃᵬҹѿҩᶛ ̆ 17 18 ₮ԅ ADF4360-7

VCO Ȃ 

       

 17 ADF4360-7 VCO ₮Ҭ ҍ ῏ . 

    

 18 ADF4360-7 VCO ҍ ῏  

 

̆ Q ṿ ȂCoilcraft Ὲ Ҍ Ȃ ҉ 1nH

Ȃ҉ץ ץ PCB └ᵬȂ ₮ѿҩ PCB Ὲ ̆

19 Ȃ 
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 19  

3.2 PLL ῗ  

3.2.1 ₴  

ѿ ̆ ₮ ᴪ № ȂҊ 20 ҹ ADF4360-7 ₮ 400MHz

2nd̆3rd 4th № ̆ Ҭѿ ᴪ ₮ ֓ Ȃ ҹҍ ̆

ץ ѿҩᵞ ץ Ȃ 

 

 20 

3.2.2 ᵣ ֙К ᵣ

֙К 

̂TCXŎVCXÕ R№ ̆PLL ̆ ̂VCÕ̆ N№ Ȃ 

ᵝ ԍ ҩ №̆ ῀̆ № 1/N̆ ̆VCOȂ №

ץ Ὲ Ȃ 
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( )

22

2 2 2 2 2 21 1

1 1 1
TOT REF N CP VCO

d

G G
S S S S S

GH K GH GH

å õ å õ å õå õ
= + ¶ + ¶ ¶ + ¶æ ö æ ö æ öæ ö

+ + +ç ÷ ç ÷ ç ÷ç ÷
̆  

 

 21 ᵝ  

2 2

REF NS S+ ̆
1

G

GH+
ҹᵞ ̆ ץ ῤ̆ ῀ ᵝ

N № ᶛ̂ ץ ₮ ̆ Ҍᴪ

ῤ ̆ ҹ Ȃ̃ 2

CPS ̆ ᵝ Ӟ ‗ԍ

1

G

GH+
̆ҍ╠ ѿ Ҍ ӊ ̆ ԍ dK ̆ ץ

ῤ̆ ᵝ Ӟ Ȃ 2

VCOS ̆ ᵝ

‗ԍ
1

1 GH+
̆

1

1 GH+
ҹ ̆ ץ ῤVCO ץ Ҍ

Ȃ Ҋ Ȃ ҹ 

ᵝ ̆ ף ᵞ ᵝ Ȃ ҹ VCO ᵝ ̆

ᵝ Ȃ PLL̂ ̃ ᵝ ̆

ᵞ ᵝ Ȃ ҹ ᵝ ₮Ȃ 

 

 22 

LOG SCALELOG SCALE

PLL NOISE

VCO NOISE

REF NOISE

NOISE REDUCTION BY LOOP

TOTAL NOISE
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⁞ ᵝ ̔ 

̂1̃ ̂N ̃ 

̂2̃ ̂ └ ̃ 

̂3̃ ̂Kd̃ 

̂4̃ ᵞ ֟ Ȃ 

№ ҉ת ₮ ᵝ ԍ ̆

̆ ̆ ̆PLL Core Power LevelȂ 

3.2.3 ҿᵫ ₴ ᵣ ᵤԓ ADIsimPLLᴕ ẅ? 

╠ PLL ⌠ ᵝ ҹ-216dBc/HzȂ ₮ PLL ᴪ

ᵞȂױז ₮ᵞ Ȃ ᵞ ̆ Ȃ

ADIsimPLL ᶫԅ ᵝ ѿ ̆ᵖ ̆ ̆ Ҋ↓ ᴆҊ ̔ 

 PLL ᵬ ᵞ--------------Ҍᴪ Ȃ 

 PLL RF ῀̂VCO ₮̃ΐ ꜚ ⱬ̆-----------Ҍ

Ȃ 

 PLL REF ῀ΐ ꜚ ⱬ̆------------Ҍ Ȃ 

 PLL Ҍᴪ ⱴᴋᵥ ̆-------------Ҍ ԍ ̂Johnsoñ Ȃ 

 VCO ᵬ ̆--------Ҍᴪ ԍ ᵝ Ȃ 

̆-----------VCO └ ҉Ҍᴪұ῀ῒז Ḥ Ȃ 

 ̆------------ ₮ ԍ ‖₮

῀ ⌠ ₮ Ȃ 

 

’ ̔ 

 PLL VCO ԍ҈ ᴆȂ Ҍ Ҥ ̆

ᴆҊӞ ᵬ̆ᵖ ᶏᵞץ PLL ⌠ᵞ Ȃ 

 PLL ̆ ̆ ῒ PLLҍ ῍ ’ҊȂ 

 Ҍ Ȃ 

 Ҍ ̆ ῒ ῀ Ȃ 

 Ȃ ̙֓⁞ ̙֓ 

 

̂1̃ PLL ῀ Ȃ 

ץ ҹ ̆ Ҭ Ḥ Ȃ ԍ ̆

ῒ Ȃ 

№ Ȃ 

̂2̃ ұ ῀  

֓ұ ̆ ̆ ̆ ̆ ⱳ Ȃ ᵣ̂

̃ұ Ȃ 
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̆ 

̂1̃  

̂2̃  

̂3̃ ̆ Ȃ 

̂4̃ ̆ᶏ ץ Ȃ 

̂5̃ ⱴ ץ ұ  

3.2.4 ”ԓ ֙ К ᵫꜘ К 

№ ̔ ∆ 1f ̆ 2f ̆ 1 2jumpf f f= - ̆ tolf ̆

BWȂ LTȂ 

‗ ԅ Ȃ ̆ ̆ ӊ̆ Ȃ 

‗ Ȃ ̆ ̆ ӊ̆ Ȃᵖ ₮̆

ᶛ ̆ Ӈ Ȃ 

ᶃ LT 45~48 ᵝ Ȃ Ὲ ̔ 

10

400
1 log tol

jump

f
LT

BW f

å õå õ
º ¶ -æ öæ öæ öæ ö

ç ÷ç ÷

 ̂s̃ 

ⱴ ̔ 

̂1̃ Ȃ ҍ ѿ Ȃ ῒᵬ₮ Ȃ

̆ ᵞԅ Ḥ ⁞̆ ԅ ᵝ Ȃ

⌠ ԍ ԓ№ӊѿ̆ Ҍ ̆ Ȃ 

̂2̃ Ȃ ‗ ԅ № ׆̆ ⱴ ԅ

ᾟ ̆⌠ └ ̆ ⁞ Ȃ ̆

̆ ⱴ Ȃ 

̂3̃ ңҩ ̆ӑӒ ᵬȂңҩ ӊ ῏ ℗ Ȃ 

̂4̃ ΐ ⱬ ֟ ̔ADF4193̆ ῒ ץ GSM

̂20us̃Ȃ 

̂5̃ ̆ ̂ ῒ C2 ̃̆ ᵞ׃ ̂Dielectric 

Absorptioñ̂DÃ ̆ ׃ ҹ Ҙ ̆ῒ DA ῖ ṿҹ 0.001%~0.02%Ȃ 

̂6̃ ᾧ └ ᵬ Vp Ȃ ԍ ₮ └ Vp/2

Ȃ 

3.2.5 ҿᵫ Ầ ᵤ ṢЇ₴ К 

ᵞ ̆ ׆ץ ᴆ ҉ ̆ ѿҩ ̆ᴋᵥѿҩ ҉ ᴆ

ᵞ Ȃᾢ׆ PLL ҩ ₮ ̆

̂TCXŎ̃ ᵞ ӊῤ̙ADFxxxx ↓֟ ҹ-40~+85 Ȃ 
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 3.2.6 Ѓ Є ҲЇ Ӎ־ ┼К 

̆ ᵬ ץ̆҉ ᶃ ᵝ Ȃ Ύ

ᶫԅ ṿ̆ ̆ ҬB A> ̆ ғ 2B> ̆ Ȃ 

└ ̔ 

2PFD

VcoOutputFrequency
F

P P
=

-
 

Pҹ № ṿȂADF4xxx ֟ № ṿ ⌠ץ 8/9̆ ױז ᵬ

҉Ȃ 

3.2.7 ῗ ᴰ ᵫ К 

Ҍ ῏ ̆ ᴪᶏ ῀ѿ Ҍ ̂Ҋ

Ҍᾟ№̆҉ ᾟ Ҍᾟ№̃̆ ׆ Ҍ Ȃ ֟ ̆

↕ ᶏ Ҭ ⌠ ľCE pin methodĿ ҉ Ҋ Ȃ 

3.2.8 ᶕ ADIsimPLL Ҳ 1/f Ї

Ї 1/f  ӍК־

֓ PLL ̆ᶛ ADF4002̆ ̆ᶏ Ҭ ᵝ Ҭᴪ ⱴ

№̆ 1/f Ȃ ̆ ADIsimPLL Ҭ̆ 1/f №ⱴ῀ԅ N № ѿ֓

N№ ҬȂ1/f ֟ ̆ᵖᵬҹ ֽ ԍ

ԍ 10MHz ҬȂ 

3.2.9 ᶕ ADF4150HV ЇRF ₴ װ ᴌ ᴌ ᶕ

ᶕ ɼҿԋ Ї ԋ ҅ҐЇ ₴

ᶕ Ї ҿ 0AК Ї RF ₴ ᶕ

ЇRF ₴ⅎ ⅎ Ӥ ᶕ ԋК 

₮ ῏ ̆ № ҹ 0AȂᵖ PDBrf ̆CE ᵞ ̆ №

ҹ 10uAȂPDBrf Ȃ ₮ ᶏ ̆ ₮№ №ׅ

ᵬ̆ ҹ№ № Multiplexer/Feedback Select Bit Ȃ ᴆ

4 DB5 ̆ ₮ ᶏ ̆ № ҹ 0AȂ 
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 3.2.10 ᶕ ADF4350 Ầ Ї ₴Ғ ꜗ Ғ Ї

К 

ԍ ₮ ̆ ₮ⱳ Ҍ ȂᵖҌ ₮ⱳ Ҍ ̆ғҍ

₮ⱳ ṿҌ ̆ ץ ΎҬ OUTPUT MATCHING ̆ᾢ

LC ̆Ҍ ₮ Ҍ ₮ ̆ ₮ⱳ ̆Ῥ

ҹ Ȃ 

3.2.11 Nⅎ ҲЇ־Ӎ К ᵫ ᾭК 

ѿҩ֟ └ RF VCO ҍ ‰ ֜ԑᵬ Ȃ ֓ Ҍ ῏

̂ N № ̃̆ ѿץ Ẓ ₮ VCO ₮ ҉̆

Ẓ ѿ ҹ Ṑ VCO ӊ Ȃ ֓

ԇץ ⁞̆ ‰ Ṑ ҉ ҹ ̕ ԍ ֓ ̆

ᵝԍ ῤץ ľ̆ Ŀ Ȃ ̆ N№

MODṿ ̆ᶏ ₮ ᾧҹ 1/MOD ̂MOD-1̃/MOD Ȃ 

3.2.12 ᶕ Ғ ῇ Ї Їᵜ ₴ ⌡ Ї

ҿ־ӍК 

 

 23 
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Ḥ ̔  

 24 

GPSḤ ̔  

 25 

ָӇ ̙ 

׆ ̆ Ḥ ҹ֜ ῀Ȃ GPSҹ ῀Ȃ 

῀ ⱴѿҩ ̆ ῀ ҹ֜ Ȃ ץ ΎҬ ₮

῀ Ȃ 
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3.2.13 ᶕ ADF4107 Ầ Ї ῇⅎ⌡ҿ 10MHz

Ї ᶕ Ї ₴Ḫ 10dB

Ї Ӎ ԐК 

ᾢ ῀ Ḥ ≢Ȃ ̆ ῀ ῀ ̆ ῀ ץ

̂Slew Ratẽ ̆ ₮῀ ’Ҋ̆ ԍ

̆ ̆ Ӟ ῀ᶏ ̆ Ҍ Ȃ 

 

3.3 PLL  

A └ PLL ԅӇ̙̆R№ N№ ԅӇ̙ 

̆Power Down ̆MUXOUT ῤ Ḥ ̆ VDD̆GND̆R №

₮̆N№ ₮̆ Ȃ 

Ȃ └ Ὶ Ȃ ѿ ȂSPI ץ MCŬDSP̆ FPGA ᶫȂ 

 

B ₮ⱳ ̙VCO ₮ⱳ ̙ 

ⱳ ῀ Ȃ Ҍᴪ ᵬȂ 

 

C PFD ̙ 

ΐᵣ Ȃ̂ ADF4113HV Ҭ῏ԍ ̆ ᵝ

1 ̆0 ̃  

 

D VCO ₮ ѿ ̙ ᵞ ̙ ̙ Ҭ ѿ ̙VCO └

̙ 

Ḡ VCO └ ӊῤȂ 

 

E PLL ᵝ ̙ 

ҹԅᶏ ԍ ̆ ץ ѿҩ ԍ 1/10 ᵞ ̆

̆ ץ ѿ ⌠ ҉Ȃ45 ᵝ ̆ ץ Ḡ Ȃ 

 

ԍ ῀ ₮̕ ₮ҹ ῤ ̕ ₮ҹ ѿ ̆ᵖ ₮ Ҍ

₮ Ȃ҉ ҈ ⌠ ׅ ԍ Ҋ Ȃ ԍ ԍ

Ҋ ̆ ׆ ᴆ ᴆң Ȃ 

ᴆ ̆ ᾢ ᶫ ̆ VCŎ VCO
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ᶫ Ȃ ῀ №̆ REFin ᶏ ῀ ̆ Ḡ

῀Ḥ ῀ REFin ̆ ΎҬ REFin ῀ ̂ Input 

Frequencỹ ῀ ̂Input Sensitivitỹ ̆ѿ ῀ ԅ ῀ ̆

̆ ῀ ᶏ Ҍ Ȃ ῀ ̆ѿ

ҹ֜ ῀Ȃ VCO ῀̆ ₮ ̆ Ȃ

ԍ MUXOUT ץ ꜛ ̆ῒҬ DLD̂Digital Lock 

Detect̃̆ R Counter Output̆N Counter OutputȂDLD ҹ ȂR Counter Output

N Counter Output ҹ ‖̆ ‖ ҹ Ȃ ᶏץ

ADIsimPLL ᴆ̆ ῀ ῏ ץ ꜛ ₮ ̆ᶏ Ḃ̆ ׆ץ ADI

ᾧ Ҋ Ȃ 

ᴆ ̆ Ώ῀ ̆ ΎҬ INITIALIZATION 

SEQUENCY Ȃ ץ Ώ῀ ̆ҍ ΎҬ Ȃ

ṿ̆ ᵀ ᴆ ץ Ҍ ᵀ ᴆ ’Ҋ ᶏ ̆ ץ

ᵀ ᴆ ꜛ └ Ȃᵖ ѿ ̆ ᵀ ᴆ ₮ └

̆ └ ҍ ѿҊȂӞ ADI ῏ԍ ῏ ף Ȃ

ף῏ ׆ץ ADI Ҋ ̆ ADI Ҭ Ȃ 

3.3.1 ᶕ ADF7012 Ї ῚҲ PLL Ї ῇ

11.0592MHzЇ └ ₴ 162.2016MHzЇᵜ

₴К 

╠ ̆ ѿ Ȃ 

ADF7012ῤ VCO ѿҩ № Ȃ Ҋ ̔ 

 

 27 

ΎҬ̆ 16 Figure35Ȃ 

An output divider is a programmable divider following the VCO in the PLL loop. It is useful when 

using the ADF7012 to generate frequencies of < 500MHz. 

ADF7012 ₮ ԍ 500MHz ̆ ⌠ № Ȃ 

For frequencies between 130 MHz and 270 MHz, it is recommended to operate the VCO at four 

times the desired output frequency and use the divide-by-4 option. 

130MHz⌠ 270MHz̆ѿ 4№ Ȃ 

№ └ ҹ̔ 
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└ R№ Ҭ Ȃΐᵣ ΎҬ 16 - 24 Ȃ 

№ ̆ ѿҊ Ώԅ № № Ȃ 

3.3.2 ᶕ ADF4350Ї ᴌ ᵆ Ї ᴌ ש

ᶕ ᵆ ᴌ ┼ ЇדҒ Ї ҿ־ӍК 

ΐᵣ ̔ᶏ ADF4350 Ạ ̆ ₮ ҹ 174-240MHz̆

ᶏ ADIsimPLL ꜛ ֟ ̆ └ ᶏ ADF4350 ᵀ ᴆ ꜛ ̆ ₮Ҍ

̆ Ҋ ת Ώ῀ṿȂ 
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 30 

Ώ῀ṿҹ̔Reg_0=0x03FE0010; 

Reg_1=0x08008039; 

Reg_2=0x1A04D742; 

Reg_3=0x000004B3; 

Reg_4=0x00C0E03C; 

Reg_5=0x00400005; 

ָӇ Ҍ ̙ 

ADF4350 ᵀ ᴆ ץ Ҍ ᵀ ᴆ ’Ҋ ᶏ ̆ Ḃ

└ Ȃᵖ ᴆ ₮ └ ҍ Ȃ

└ ̆ 2̂REG 2̃ DB8Ώҹľ0ĿȂ ΎҬ Ҋ̔ 

Setting DB8 to 1 enables integerïN digital lock detect, when the FRAC part of the divider is 0; setting 

DB8 to 0 enables fractionalïN digital lock detect. 

ץ̆ 0̂REG 0̃ Ώ῀ ̆ №№ ᶏ ̆ ҹ

ľ0ĿȂ ̆ 2̂REG 2̃ DB7 ҹľ1ĿȂ ץ ΎҬ 18 19

῏ԍ 2̂REG 2̃ ⱳ Ȃ 

3.3.3 ᶕ ADF4158 ᵲЇᵜ ₴ Ї Ғ

Ї Ӎ־ К 

Ҋѿ֓ץ ₮ҹ ̆ Ҍ Ȃ ᾢ Register0 DB31 ̆

1 ҹ Ramp ONȂ Register3 ȍDB11̔DB10Ȏ̆ ңҩ Ramp Ȃ

Ramp ῍ 4 Ȃ№≢ Single Ramp Burst̆Single Sawtooth Burst̆Sawtooth 

Ramp Triangular Ramp Ȃ 
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 31 

 

 32 

 

 33 

 

 34 

Single Ramp Burst ̆ ҉ ѿ ׆ f1⌠ f2̆ ת ᴪ ⌠

f2҉ ̕ Single Sawtooth Burst ̆ ҉ f1 ⌠ f2̆Ῥ ⌠

f1̆ ת ᴪ ⌠ ԍ f1҉ Ȃ 
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 3.4 ҿ PLL  

3.4.1 ᴍ PLL ᶳ  ӍК־

PLL ̂Phase Noise Figure of Merit̃̂ SYNTHPN ̃ ѿҩ ᶭ Ȃ

̆ № ѿ ᵝ Ȃ 

PLL ₮ ᵝ TOTALPN ҍ PFDF ץ № Nӊ ῏  

20log 10logTOTAL SYNTH PFDPN PN N F= + +  

Ώ ̆ 

20log 10logSYNTH TOTAL PFDPN PN N F= - -  

ױ ׆ץ ₮ ₮ ῤ ᵝ Ȃ 

̆ ҈ ₮ ᴇ ᵞ ѿҩ ȂADF4xxx ↓

PLL֟ ῖ ṿҹ 1nAȂ 

 

3.4.2 ⅎ ⅎ  ӍК־

№ ԍ ᵬ ̆ ῒץ Ӟᴪ№ ⌠Ẓ

ᵝ ҉̆ ץ └Ȃ ץ ᶏ Ҭ̆ Ҍԇץ Ȃ

ᵖ ԍ Ҭ ῀ԅ ̆ №Ӟᴪ Ȃῒ№ ҊȂ

№ № ҹDEN̔ 

̂1̃ ѿ № Ȃ ҹ№ ҹ 1 1DEN- ̆ῒ ̆ ԋ ҹ

( )/ 2Floor DEN ( )/ 2DEN Floor DEN- ̆Ῥ ̆ ҈ № ҹ ( )/ 3Floor DEN

( )/ 3DEN Floor DEN- é̆ ̆ /DEN M ҹ ̆ Ӈ№ ҹ /DEN M

/DEN DEN M- ҹ 0Ȃ 

̂2̃ ԋ № Ȃ № № ҹ2 2DEN- Ȃ 

̂3̃ ̂k̃ № Ȃ № № ҹk DEN k- Ȃ 

̔ Floor Ȃk № Ẓ Ҭ PFDf
k

DEN
¶ Ȃ 

3.4.3 └ ⅎ ⅎ К 

׆ ҉ ̆ № ץ ᵬ ̆№ N ̆ Ḥ

Ҭ̆ҍ № ̆ ץ ῤ ᵝ Ȃ ̆ №

Ȃᵖ Ḥ ̂>₃ kHz̃ ̆ № ᵞ

ᴨל Ҍ Ȃ № ץ ⌠ ̆ᵞ ̆ ᴪ

№ Ȃ Ӟ ԍ ԅ ễ ̆ ץ ᴪ ⱴ ῤ ᵝ Ȃ 
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׆ ҉ ̆ Ḥ ̂<10kHz̃҉̆ № ԍ №

̆ ̆ ᴆҊ̆ Ȃ

Ḥ ̂>1MHz̃҉̆ № Ӟᴪ № Ȃ Ҭ

Ḥ ̂10kHz̆1MHz̃҉̆ԋ ₮ Ҍ Ȃѿҩ ↕ ̆

200kHz Ḥ Ҋ̆ץ № ᴨԍ № Ȃ №

ץ̆⅞ ₮ Ȃ ᶏץ ̆ Ȃ №

└̆ ᶏ Ȃ 

 

׆ ҉ ̆ № № Ȃ 

 

№ ҹ ễ̆ ⱳ Ȃ 

 

№ № ̆ᴇ Ȃ 

3.4.4 ADI ᶱ ᴕ Ί ADIsimPLL ֙ Ї Ӎ־

ᴮ К 

ADIsimPLL ╠ ҹ 3.3Ȃ ADFxxx ↓ ֟ ̆ PLL

ADF70xx ↓֟ ץ ADRF ↓ PLL └ȁ

Ȃ ᶫ DDS PLL ֟ ̂ AD9956̆AD9858̃ Ȃ 

ᴨ ̔ 

ADIsimPLL ԅ ̆ ῀ ᴆҊ ̂ ῀ ̆ ̆

₮ ̆VCO └ ̆ ̆ ᵝ ̆ ̆ ̃̆

ADIsimPLL ץ Ḃ ₮ ṿȂ

ץ Ȃ 

 

ADIsimPLL ץ ₮ ₮ ᵝ ץ ҩ № ᵝ Ȃ

ᾝ ᴆ ̆ Ḡ ᵝ ҍ ṿ Ȃ 

 

ADIsimPLL ᶫ P̆ĂB̆R ṿ̆ץ Ḃ Ȃ 

ADIsimPLL ץ ᶫ ᵞ ̆ Ȃ Ḡ

ΐ ᵝ ̆ᶏ Ȃ 

ADIsimPLL V3.0Ҭ̆ Ҭ Tools-Chip Programming Ҭ̆ ץ ⌠ R̆ĂB

ṿȂ 

mailto:china.support@analog.com


 

֒ Ҭ   ̔4006 100 006  Email̔china.support@analog.com  36 

 

 

 35 

3.4.5 ᶕ  ADF4350Їᵜ ῳҲ ɼ

ҐЇ К 

ΐᵣ ̔ADF4350 ΎҬ Ҋ̔ In fixed frequency applications, the 

ADF4350 VTUNE may vary with ambient temperature switching from hot to cold. In 

extreme cases, the drift causes VTUNE to drop to a very low level (<0.25 V) and can cause 

loss of lock. This becomes an issue only at fundamental VCO frequencies less than 2.95 

GHz and at ambient temperatures below 0£C. In cases such as these, if the ambient 

temperature decreases below 0£C, the frequency needs to be reprogrammed (R0 

updated) to avoid VTUNE dropping to a level close to 0 V. Reprogramming the part 

chooses a more suitable VCO band, and thus avoids the low VTUNE issue. Any further 

temperature drops of more than 20£C (below 0£C) also require further reprogramming. 

Any increases in the ambient temperature do not require reprogramming. 

ᵬ ᵞԍ 0£C Ҋ̆ ᶏץ ADF4350̆ ԍ ָӇⱲ ̙ 

ADF4350 VCO ᵬԍ 2.2-2.95GHz ̆VTUNEᴪ ⌠ 0 Ҋץ ̆

Ȃᵖ ԍ ̆ ԍ ̆ Ҍᴪ ᶏ Ȃ Ҋ₃ץ̆

’Ҋ̆ ᶏץ ADF4350̆Ҍᴪ₮ ᵞ ’̔ 

1̆ Ҍ  

2̆ VCO ᵬ Ҍ 2.2-2.95GHz ̂ ̆ᶛ 1.25GHz̆ ҹ 2.5GHz/2 ⌠̆

Ӟ ԍ ̃ 

3̆ Ҍᵞԍ 0 ̆ᵞԍ 0 ץ Ȃ 

ץ ⌠̆ ΎҬ ᵞ Ҋ ᵬ ’ֽ₮ ѿ֓ Ҭ̆

№ Ҭ̆ Ҍᴪ Ȃ ̆ ᵬ ᵞ ̆ғ ₮ 2.2-

2.95GHz Ҭ̆ ץ LD ̆ᶏ LD MCU
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└̆ MCU R№ ̆Ḡ Ȃ 

3.4.6 ADF4360-7 ₴ ҿ 300-1800MHzЇ 1500-

1800MHz ЇADF4360-7 ᵫᶕ ЇLẅ ᵫ К 

ΐᵣ ̔ADF4360-7 ₮ ҹ 300-1800MHz̆ᵖ Ύ҉ CHOOSE THE 

CORRECT INDUCTANCE VALUE Ҭ 24 ⌠ 1500MHz̆ 1500-1800MHz

̆ADF4360-7 ᵥᶏ ̆Lṿ ᵥ ̙ 

ԍ ԍ 1500MHz ̆ ץ Ὲ ᴆң Ȃ 

ᶛ ̆ ᵬԍ 1700MHzȂ 

ΎҬῈ ̔ 

 

῀Ὲ Ҭ 

 

 

 

 

 

 

ᶏ ADIsimPLL ΐӞ ץ ₮ L ṿȂ 
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