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1

B

/

REFIN      
10  105  MHz  f < 10 MHz 21 V/μs
0.7  AVDD V p-p  AVDD/2 1

 10  pF   
  ±60  μA   
      

2
   32 MHz   

     
ICP / 3     RSET = 5.1 kΩ

 5  mA   
 0.312  mA   

RSET 2.7  10 kΩ   
 2  %  0.5 V ≤ VCP ≤ 2.5 V

ICP VCP  1.5  %  0.5 V ≤ VCP ≤ 2.5 V
ICP  2  %  VCP = 2.0 V

     
VINH  1.5   V   
VINL   0.6  V   

IINH/IINL   ±1  μA   
CIN   3.0  pF   

     
VOH DVDD − 0.4    V  CMOS
IOH   500  μA   
VOL   0.4  V  IOL = 500 μA 

     
AVDD 3.0  3.6  V   
DVDD, VVCO, SDVDD, VP  AVDD   AVDD  
DIDD + AIDD

4  21 27 mA   
 6 to 24   mA  6 mA

IVCO
4  70 80 mA   

IRFOUT
4  21 26 mA  RF

 7 1000 μA   
RF      

VCO   4400 MHz   
VCO 2200   MHz VCO

VCO 137.5   MHz 2200 MHz 16

VCO  33  MHz/V   
 1   MHz/V   
 90   kHz  2.00 VSWR
 −19  dBc  VCO
 −13  dBc  VCO
 −20  dBc  VCO
 −10  dBc  VCO

RF 5  −4   dBm  3dB
RF 5  5  dBm  

 ±1  dB   
VCO  0.5  V   
VCO  2.5  V  

AVDD = DVDD = VVCO = SDVDD = VP = 3.3 V ± 10% AGND = DGND = 0 V TA = TMIN TMAX

−40°C +85°C
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VCO 6  −89  dBc/Hz  10 kHz 2.2 GHz
  −114   dBc/Hz  100 kHz 2.2 GHz
  −134   dBc/Hz  1 MHz 2.2 GHz
  −148  dBc/Hz  5 MHz 2.2 GHz
  −86  dBc/Hz  10 kHz 3.3 GHz
  −111   dBc/Hz  100 kHz 3.3 GHz
  −134   dBc/Hz  1 MHz 3.3 GHz
  −145  dBc/Hz  5 MHz 3.3 GHz
  −83  dBc/Hz  10 kHz 4.4 GHz
  −110   dBc/Hz  100 kHz 4.4 GHz
  −132   dBc/Hz  1 MHz 4.4 GHz
  −145  dBc/Hz  5 MHz 4.4 GHz

7  −213  dBc/Hz   
8  −97  dBc/Hz  3 kHz 2113.5 MHz

9
  0.5  ps  

PFD  −70  dBc   
RF  −40  dBm  

 
1 AVDD/2
2 
3 ICP
4 TA = 25°C AVDD = DVDD = VVCO = 3.3 V  = 8/9 fREFIN = 100 MHz fPFD = 25 MHz fRF = 4.4 GHz
5 50 Ω VVCO 50 Ω RF
6 VCO
7 VCO −213 + 10log(fPFD) + 20logN

8 fREFIN = 100 MHz fPFD = 25 MHz  = 10 kHz VCO  = 4227 MHz RFOUT = 2113.5 MHz N = 169  = 40 kHz ICP = 

313 μA EVAL-ADF4350EB1Z Agilent E5052A
9 fREFIN = 100 MHz fPFD = 25 MHz VCO  = 4400 MHz RFOUT = 4400 MHz N = 176  = 40 kHz ICP = 313 μA

EVAL-ADF4350EB1Z Agilent E5052A
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2

B /

t1  20 ns( ) LE
t2 10 ns( ) DATA CLK
t3 10  ns( ) DATA CLK
t4 25  ns( ) CLK
t5 25  ns( ) CLK
t6 10  ns( ) CLK LE
t7 20  ns( ) LE
 

CLK

DATA

LE

LE

DB31 (MSB) DB30
DB1

(CONTROL BIT C2)
DB2

(CONTROL BIT C3)
DB0 (LSB)

(CONTROL BIT C1)

t1

t2 t3

t7

t6

t4 t5

07
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00

2

 

2. 

 

AVDD = DVDD = VVCO = SDVDD = VP = 3.3 V ± 10% AGND = DGND = 0 V 1.8 V 3 V TA = TMIN

TMAX
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TA = 25°C

RF ESD 0.5 kV
ESD( )

24202 (CMOS) 918 ( )

ESD( )

ESD
ESD

3

AVDD GND1 −0.3 V  +3.9 V 
AVDD DVDD −0.3 V  +0.3 V 
VVCO GND −0.3 V  +3.9 V 
VVCO AVDD −0.3 V  +0.3 V 

I/O GND −0.3 V  VDD + 0.3 V 
I/O GND −0.3 V  VDD + 0.3 V 

REFIN GND −0.3 V  VDD + 0.3 V 
−40°C  +85°C 
−65°C  +125°C 
150°C 

LFCSP θJA 27.3°C/W 
( )  

 
260°C 
40 

1 GND = AGND = DGND = 0 V 



1CLK
2DATA
3LE
4CE
5SW
6

7

24 VREF
23 VCOM
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NOTES
1. THE LFCSP HAS AN EXPOSED PADDLE THAT MUST BE CONNECTED TO GND. 

3. 

4. 

 

1 CLK CLK 32 CMOS

2 DATA MSB LSB CMOS

3 LE CMOS LE LSB

4 CE 

5 SW 
AVDD6 VP 

7 CPOUT ±ICP VTUNE VCO

8 CPGND CPOUT

9 AGND AVDD

10 AVDD 3.0 V 3.6 V AVDD DVDD

11, 18, 21 AGNDVCO VCO VCO
12 RFOUTA+ VCO VCO
13 RFOUTA− VCO VCO

14 RFOUTB+ VCO VCO

15 RFOUTB− VCO VCO

16, 17 VVCO VCO 3.0 V 3.6 V VVCO AVDD

19 TEMP 

20 VTUNE VCO CPOUT
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22 RSET GND RSET 0.55 V ICP RSET

SET
CP R

25.5
I =  

RSET = 5.1 kΩ
ICP = 5 mA 

23 VCOM 

24 VREF 
25 LD PLL PLL
26 PDBRF RF RF
27 DGND DVDD

28 DVDD AVDD

29 REFIN CMOS VDD/2 100 kΩ
TTL CMOS

30 MUXOUT RF

31 SDGND Σ-Δ Σ-Δ
32 SDVDD Σ-Δ AVDD

33 EP 
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10. N GSM900
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11. N W-CDMA
RFOUT  = 2113.5 MHz REFIN = 100 MHz PFD = 25 MHz
2  = 40 kHz  = 200 kHz
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13. N
RFOUT = 2.591 GHz REFIN = 105 MHz PFD = 17.5 MHz
1  = 20 kHz  = 100 kHz
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14. N
RFOUT = 2.591 GHz REFIN = 105 MHz PFD = 17.5 MHz

1  = 20 kHz  = 100 kHz
      ( )
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15. CSR 100 MHz
( 3070 MHz 2970 MHz)

PFD = 25 MHz ICP = 313 μA  = 20 kHz
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17. RF INT

18. 

ADF4350
 

Rev. 0 | Page 11 of 28

16 SW1 SW2
SW3 SW3 SW1 SW2

REFIN
THIRD-ORDER
FRACTIONAL

INTERPOLATOR

FRAC
VALUE

MOD
REG

INT
REG

RF N DIVIDER N = INT + FRAC/MOD
FROM

VCO OUTPUT/
OUTPUT DIVIDERS TO PFD

N COUNTER

07
32

5-
00

6

 

N  

FRAC = 0 2 (LDF) DB8 1
N N

2 (LDF) DB8 1

R  

10 R (REFIN)
PFD 1 1023

(PFD)  

(PFD) R N
18

PFD
3 ns PFD

RF  N  

RF N PLL
INT FRAC MOD

INT FRAC MOD R  

INT FRAC MOD R
PFD “RF

” RF  VCO (RFOUT)

         RFOUT = fPFD × (INT + (FRAC/MOD))              (1)

RFOUT (VCO)
INT 16 (4/5 23
65535 8/9 75 65,535) MOD
(2 4095) FRAC (0 MOD − 1)

          fPFD = REFIN × [(1 + D)/(R × (1 + T))]             (2)

REFIN

D REFIN

T REFIN 2 (0 1)

R 10 (1
1023)
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DGND
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CONTROLMUX
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ANALOG LOCK DETECT

DIGITAL LOCK DETECT

R COUNTER OUTPUT

N COUNTER OUTPUT
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THREE-STATE-OUTPUT
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MUXOUT LOCK  

ADF4350
MUXOUT M3 M2 M1 ( 26)

19 MUXOUT

4 (R4)
2 (R2) DB13

VCO

ADF4350 VCO VCO VCO
16 20

VCO (KV)

0 (R0) VCO
VCO

VCO 10 PFD
VCO VTUNE

R R
1 255 4 (R4)

[BS8:BS1] PFD 125 kHz

PLL N VCO
KV 33 MHz/V

D N RF 4 (R4)
[D12:D10] D

ADF4350 ICP KV

5. C3 C2 C1  

C3 C2 C1 

0 0 0 0 (R0)
0 0 1 1 (R1)
0 1 0 2 (R2)
0 1 1 3 (R3)
1 0 0 4 (R4)
1 0 1 5 (R5)

 
ADF4350 10 RF R 16 RF 
N 12 FRAC 12

CLK 32
MSB LE

C3 C2 C1 3
LSB DB2 DB1 DB0 2 5

23

5 23 29 ADF4350

ADF4350
R 2

R0
0 (R0)

19. MUXOUT

20. VTUNE
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VTUNE VCO KV

33 MHz/V KV

21 KV VCO

 
ADF4350 RFOUTA+ RFOUTA− VCO

NPN 22
4 (R4)

[D2:D1]
50 Ω AVDD 50 Ω

−4 dBm −1 dBm +2 dBm +5 dBm

1 + 1:1 180° “ ”
VVCO

RFOUTB+ RFOUTB−

ADF4350 RF

4 (R4) “ ”(MTLD)

ADF4350 
VTUNE VTUNE

(<0.25 V) VCO
2.95 GHz 0°C

0°C
R0 VTUNE 0 V

VCO VTUNE
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DB31 DB30 DB29 DB28 DB27 DB26 DB25 DB24 DB23 DB22 DB21 DB20 DB19 DB18 DB17 DB16 DB15 DB14 DB13 DB12 DB11 DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

0 N16 N15 N14 N13 N12 N11 N10 N9

R
E

S
E

R
V

E
D

16-BIT INTEGER VALUE (INT) 12-BIT FRACTIONAL VALUE (FRAC) CONTROL
BITS

N8 N7 N6 N5 N4 N3 N2 N1 F12 F11 F10 F9 F8 F7 F6 F5 F4 F3 F2 F1 C3(0) C2(0) C1(0)

DB31 DB30 DB29 DB28 DB27 DB26 DB25 DB24 DB23 DB22 DB21 DB20 DB19 DB18 DB17 DB16 DB15 DB14 DB13 DB12 DB11 DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

0 0 0 0 PR1 P12 P11 P10 P9

12-BIT PHASE VALUE (PHASE) 12-BIT MODULUS VALUE (MOD) CONTROL
BITS

P8 P7 P6 P5 P4 P3 P2 P1 M12 M11 M10 M9 M8 M7 M6 M5 M4 M3 M2 M1 C3(0) C2(0) C1(1)

DB31 DB30 DB29 DB28 DB27 DB26 DB25 DB24 DB23 DB22 DB21 DB20 DB19 DB18 DB17 DB16 DB15 DB14 DB13 DB12 DB11 DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

0 L2 L1 M3 M2 M1 RD2 RD1 R10 R9 R8 R7 R6 R5 R4 R3 R2 R1 D1 CP4 CP3 CP2 CP1 U6 U5 U4 U3 U2 U1 C3(0) C2(1) C1(0)

C
S

R

R
D

IV
2

R
E

F
E

R
E

N
C

E
D

O
U

B
L

E
R CHARGE

PUMP
CURRENT
SETTING10-BIT R COUNTER CONTROL

BITS

DB31 DB30 DB29 DB28 DB27 DB26 DB25 DB24 DB23 DB22 DB21 DB20 DB19 DB18 DB17 DB16 DB15 DB14 DB13 DB12 DB11 DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

0 0 0 0 0 0 0 0 0 0 0 0 0 F1 0 C2 C1 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 C3(0) C2(1) C1(1)

CONTROL
BITS

12-BIT CLOCK DIVIDER VALUE
L

D
P

P
D

P
O

L
A

R
IT

Y

P
D C
P

 T
H

R
E

E
-

S
T

A
T

E

C
O

U
N

T
E

R
R

E
S

E
T

OUTPUT
 POWER

CLK
DIV

MODE

DBR 1

1 DBR = DOUBLE BUFFERED REGISTER—BUFFERED BY THE WRITE TO REGISTER 0.
2 DBB = DOUBLE BUFFERED BITS—BUFFERED BY THE WRITE TO REGISTER 0, IF AND ONLY IF DB13 OF REGISTER 2 IS HIGH.

RESERVED

L
D

F

R
E

S
E

R
V

E
D

RESERVED

REGISTER 4

V
C

O
 P

O
W

E
R

D
O

W
N

DB31 DB30 DB29 DB28 DB27 DB26 DB25 DB24 DB23 DB22 DB21 DB20 DB19 DB18 DB17 DB16 DB15 DB14 DB13 DB12 DB11 DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

0 0 0 0 0 0 0 0 D13 D12 D11 D10 BS8 BS7 BS6 BS5 BS4 BS3 BS2 BS1 D9 D8 D7 D6 D5 D4 D3 D2 D1 C3(1) C2(0) C1(0)

CONTROL
BITS

8-BIT BAND SELECT CLOCK DIVIDER VALUE

R
F

 O
U

T
P

U
T

E
N

A
B

L
E

LD PIN
MODE

A
U

X
 O

U
T

P
U

T
E

N
A

B
L

E

A
U

X
 O

U
T

P
U

T
S

E
L

E
C

T

M
T

L
DDIVIDER

SELECTF
E

E
D

B
A

C
K

S
E

L
E

C
T

REGISTER 0

REGISTER 1

REGISTER 2

REGISTER 3

REGISTER 5

DB31 DB30 DB29 DB28 DB27 DB26 DB25 DB24 DB23 DB22 DB21 DB20 DB19 DB18 DB17 DB16 DB15 DB14 DB13 DB12 DB11 DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

0 0 0 0 0 0 0 0 D15 D14 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C3(1) C2(0) C1(1)

CONTROL
BITSRESERVED

RESERVED

DBB 2

D
O

U
B

L
E

 B
U

F
F

RESERVED

RESERVED

DBR1

DBR1 DBR1

D
B

R
1

D
B

R
1

AUX
OUTPUT
 POWER

R
E

S
E

R
V

E
D

RESERVED

R
E

S
E

R
V

E
D

P
R

E
S

C
A

L
E

R

LOW
NOISE AND
LOW SPUR

MODES MUXOUT
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23. 



 

07
32

5-
01

2

N16 N15 ... N5 N4 N3 N2 N1 INTEGER VALUE (INT)

0 0 ... 0 0 0 0 0 NOT ALLOWED

0 0 ... 0 0 0 0 1 NOT ALLOWED

0 0 ... 0 0 0 1 0 NOT ALLOWED

. . ... . . . . . ...

0 0 ... 1 0 1 1 0 NOT ALLOWED

0 0 ... 1 0 1 1 1 23

0 0 ... 1 1 0 0 0 24

. . ... . . . . . ...

1 1 ... 1 1 1 0 1 65533

1 1 ... 1 1 1 1 0 65534

1 1 ... 1 1 1 1 1 65535

F12 F11 .......... F2 F1 FRACTIONAL VALUE (FRAC)

0 0 .......... 0 0 0

0 0 .......... 0 1 1

0 0 .......... 1 0 2

0 0 .......... 1 1 3

. . .......... . . .

. . .......... . . .

. . .......... . . .

1 1 .......... 0 0 4092

1 1 .......... 0 1 4093

1 1 .......... 1 0 4094

1 1 ......... 1 1 4095

DB31 DB30 DB29 DB28 DB27 DB26 DB25 DB24 DB23 DB22 DB21 DB20 DB19 DB18 DB17 DB16 DB15 DB14 DB13 DB12 DB11 DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

0 N16 N15 N14 N13 N12 N11 N10 N9

R
E

S
E

R
V

E
D

16-BIT INTEGER VALUE (INT) 12-BIT FRACTIONAL VALUE (FRAC)
CONTROL

BITS

N8 N7 N6 N5 N4 N3 N2 N1 F12 F11 F10 F9 F8 F7 F6 F5 F4 F3 F2 F1 C3(0) C2(0) C1(0)

INTmin = 75 with prescaler = 8/9  
24. 0 (R0)

 

 

0 7
32

5-
01

3

P12 P11 .......... P2 P1 PHASE VALUE (PHASE)

0 0 .......... 0 0 0

0 0 .......... 0 1 1 (RECOMMENDED)

0 0 .......... 1 0 2

0 0 .......... 1 1 3

. . .......... . . .

. . .......... . . .

. . .......... . . .

1 1 .......... 0 0 4092

1 1 .......... 0 1 4093

1 1 .......... 1 0 4094

1 1 .......... 1 1 4095

DB31 DB30 DB29 DB28 DB27 DB26 DB25 DB24 DB23 DB22 DB21 DB20 DB19 DB18 DB17 DB16 DB15 DB14 DB13 DB12 DB11 DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

0 0 0 0 PR1 P12 P11 P10 P9

12-BIT PHASE VALUE (PHASE) 12-BIT MODULUS VALUE (MOD)
CONTROL

BITS

P8 P7 P6 P5 P4 P3 P2 P1 M12 M11 M10 M9 M8 M7 M6 M5 M4 M3 M2 M1 C3(0) C2(0) C1(1)

RESERVED

M12 M11 ..........

..........

..........

..........

..........

..........

..........

..........

..........

..........

M2 M1 INTERPOLATOR MODULUS (MOD)

0 0 1 0 2

0 0 1 1 3

. . . . .

. . . . .

. . . . .

1 1 0 0 4092

1 1 0 1 4093

1 1 1 0 4094

1 1 1 1 4095

P
R

E
S

C
A

L
E

R

P1 PRESCALER

0 4/5

1 8/9

DBR DBR

 

 
25. 1 (R1)
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07
32

5-
01

4

RD2 REFERENCE
DOUBLER

0 DISABLED

1 ENABLED

RD1 REFERENCE DIVIDE BY 2

0 DISABLED

1 ENABLED

CP4 CP3 CP2 CP1
ICP (mA)
5.1k

0 0 0 0 0.31
0 0 0 1 0.63
0 0 1 0 0.94
0 0 1 1 1.25
0 1 0 0 1.56
0 1 0 1 1.88
0 1 1 0 2.19
0 1 1 1 2.50
1 0 0 0 2.81
1 0 0 1 3.13
1 0 1 0 3.44
1 0 1 1 3.75
1 1 0 0 4.06
1 1 0 1 4.38
1 1 1 0 4.69
1 1 1 1 5.00

R10 R9 ..........

..........

..........

..........

..........

..........

..........

..........

..........

..........

R2 R1 R DIVIDER (R)

0 0 0 1 1

0 0 1 0 2

. . . . .

. . . . .

. . . . .

1 1 0 0 1020

1 1 0 1 1021

1 1 1 0 1022

1 1 1 1 1023

DB31 DB30 DB29 DB28 DB27 DB26 DB25 DB24 DB23 DB22 DB21 DB20 DB19 DB18 DB17 DB16 DB15 DB14 DB13 DB12 DB11 DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

0 L2 L1 M3 M2 M1 RD2 RD1 R10 R9 R8 R7 R6 R5 R4 R3 R2 R1 D1 CP4 CP3 CP2 CP1 U6 U5 U4 U3 U2 U1 C3(0) C2(1) C1(0)

R
D

IV
2

D
B

R

R
E

FE
R

E
N

C
E

D
O

U
B

LE
R

D
B

R

CHARGE
PUMP

CURRENT
SETTING10-BIT R COUNTER DBR

CONTROL
BITSL

D
P

P
D

P
O

LA
R

IT
Y

P
O

W
E

R
-D

O
W

N

C
P

 T
H

R
E

E
-

S
T

A
T

E

C
O

U
N

T
E

R
R

E
S

E
T

LD
F

MUXOUT D
O

U
B

L
E

 B
U

FF

U5 LDP

0 10ns

1 6ns

U4 PD POLARITY

0 NEGATIVE

1 POSITIVE

U3 POWER DOWN

0 DISABLED

1 ENABLED

U2 CP
THREE-STATE

0 DISABLED

1 ENABLED

U1 COUNTER
RESET

0 DISABLED

1 ENABLED

D1 DOUBLEBUFFER
R4 DB22-20

0 DISABLED

1 ENABLED

U6 LDF

0 FRAC-N

1 INT-N

R
E

S
E

R
V

E
D

M3 M2 M1 OUTPUT

0 0 0 THREE-STATE OUTPUT

0 0 1 DVDD

0 1 0 DGND

0 1 1 R DIVIDER OUTPUT

1 0 0 N DIVIDER OUTPUT

1 0 1 ANALOG LOCK DETECT

1 1 0 DIGITAL LOCK DETECT

1 1 1 RESERVED

L1 L2 NOISE MODE

0 0 LOW NOISE MODE

0 1 RESERVED

1 0 RESERVED

1 1 LOW SPUR MODE

LOW
NOISE AND
LOW SPUR

MODES

 

 

 

07
32

5-
01

5

C2 C1 CLOCK DIVIDER MODE

0 0 CLOCK DIVIDER OFF

0 1 FAST-LOCK ENABLE

1 0 RESYNC ENABLE

1 1 RESERVED

D12 D11 .......... D2 D1 CLOCK DIVIDER VALUE

0 0 .......... 0 0 0

0 0 .......... 0 1 1

0 0 .......... 1 0 2

0 0 .......... 1 1 3

. . .......... . . .

. . .......... . . .

. . .......... . . .

1 1 .......... 0 0 4092

1 1 .......... 0 1 4093

1 1 .......... 1 0 4094

1 1 .......... 1 1 4095

C
S

R

DB31 DB30 DB29 DB28 DB27 DB26 DB25 DB24 DB23 DB22 DB21 DB20 DB19 DB18 DB17 DB16 DB15 DB14 DB13 DB12 DB11 DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

0 0 0 0 0 0 0 0 0 0 0 F1 0 C2 C1 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 C3(0) C2(1) C1(1)

CONTROL
BITS12-BIT CLOCK DIVIDER VALUE

CLK
DIV

MODER
E

S
E

R
V

E
D

F1 CYCLE SLIP
REDUCTION

0 DISABLED

1 ENABLED

RESERVED

0 0

R
E

S
E

R
V

E
D
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26. 2 (R2)

27. 3 (R3)



 

07
32

5-
01

6

BS8 BS7 ..........

..........

..........

..........

..........

..........

..........

..........

..........

..........

BS2 BS1 BAND SELECT CLOCK DIVIDER (R)

0 0 0 1 1

0 0 1 0 2

. . . . .

. . . . .

. . . . .

1 1 0 0 252

1 1 0 1 253

1 1 1 0 254

1 1 1 1 255

D3 RF OUT

0 DISABLED

1 ENABLED

OUTPUT
 POWERV

C
O

 P
O

W
E

R
-

D
O

W
N

DB31 DB30 DB29 DB28 DB27 DB26 DB25 DB24 DB23 DB22 DB21 DB20 DB19 DB18 DB17 DB16 DB15 DB14 DB13 DB12 DB11 DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

0 0 0 0 0 0 0 0 D13 D12 D11 D10 BS8 BS7 BS6 BS5 BS4 BS3 BS2 BS1 D9 D8 D7 D6 D5 D4 D3 D2 D1 C3(1) C2(0) C1(0)

CONTROL
BITS8-BIT BAND SELECT CLOCK DIVIDER VALUE R

F 
O

U
T

P
U

T
E

N
A

B
L

E

AUX
OUTPUT
 POWERA

U
X

 O
U

T
P

U
T

E
N

A
B

L
E

A
U

X
 O

U
T

P
U

T
S

E
L

E
C

T

M
T

L
D

DIVIDER
SELECTFE

E
D

B
A

C
K

S
E

L
E

C
T

RESERVED

D2 D1 OUTPUT POWER

0 0 -4

0 1 -1

1 0 +2

1 1 +5

D5 D4 AUX OUTPUT POWER

0 0 -4

0 1 -1

1 0 +2

1 1 +5

D6 AUX OUT

0 DISABLED

1 ENABLED

D7
AUX OUTPUT
SELECT

0

FUNDAMENTAL1

DIVIDED OUTPUT

D8
MUTE TILL
LOCK DETECT

0 MUTE DISABLED

1 MUTE ENABLED

D9
VCO
POWER-DOWN

0 VCO POWERED UP

1 VCO POWERED DOWN

D12 D11 RF DIVIDER SELECT

0 0 ÷1

0 0 ÷2

0 1 ÷4

0 1 ÷8

D10

0

1

0

1

1 0 ÷160

D13
FEEDBACK
SELECT

0

FUNDAMENTAL1
DIVIDED

DBB
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32

5-
01

7

LD PIN
MODE

DB31 DB30 DB29 DB28 DB27 DB26 DB25 DB24 DB23 DB22 DB21 DB20 DB19 DB18 DB17 DB16 DB15 DB14 DB13 DB12 DB11 DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

0 0 0 0 0 0 0 0 D15 D14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C3(1) C2(0) C1(1)

CONTROL
BITSRESERVEDRESERVED R

E
S

E
R

V
E

D

D1 5 D1 4 LOCK DETECT PIN OPERATION

0 0 LOW

0 1 DIGITAL LOCK DETECT

1 0 LOW

1 1 HIGH

RESERVED

 

 

28. 4 (R4)

29. 5 (R5)
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0 

[C3:C1] 0 0 0 0
24

16 INT  

16 INT
1 “INT FRAC MOD R ”

4/5 23 65,535
8/9 75

12 FRAC  

12 FRAC Σ-Δ INT
“RF

” FRAC 0 MOD 
− 1 PFD

1 

[C3:C1] 0 0 1 1
25

(P/P + 1) INT FRAC MOD
VCO PFD

CML VCO
4/5 4/5

RF 3 GHz ADF4350
3 GHz 8/9 INT
P 4/5 NMIN 23 P 8/9 NMIN 75

ADF4350 1 PR1

12  

1
MOD RF 0° 360°

360°/MOD “ ”
RF

“ ”

1

12 MOD  

PFD RF
“RF

”

2 

[C3:C1] 0 1 0 2
26

ADF4350 2 DB30 DB29
26

PLL
RFOUT

(fRES) 1/10

W-CDMA

MUXOUT 

[DB28:DB26] 26

DB25 0 REFIN

10-bit R 1 REFIN

10-bit R REFIN

PFD
REFIN PFD
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REFIN 45% 55% REFIN

5 dB
REFIN

REFIN 30 MHz

RDIV2 

DB24 1 R PFD
REFIN PFD
50%

10 R   

10 R (REFIN)
PFD 1 1023

DB13 4 [DB22:DB20]
“ ”

[DB12:DB09]
( 26)

LDF 

DB8 1 FRAC 0 N
DB8 0 N

(LDP) 

DB7 0 40 10 ns PFD
1

40 6 ns
N (DB8 0) N

DB8 1 DB7
0 5 6 ns

DB7 1 5 10 ns

DB6
1

0

DB5 1
0

DB4 1
0

DB3 ADF4350 R N resest 1
RF N R

0
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3 

[C3:C1] 0 1 1 3
27

CSR  

DB18 1
(PFD)

50%
“ ”

[DB16:DB15] 1 0
0 1 0 0

27

12  

12
“ ”

“ ”

4 

[C3:C1] 1 0 0 4
28

DB23 VCO N 1
VCO 0

137.5 MHz 4.4 GHz
PLL RF

[DB22:DB20] 28

[DB19:DB12] R

(>125 kHz) R
28

VCO  

DB11 VCO

DB10 1 RF

DB9 RF RF VCO

DB8 RF

[DB7:DB6] RF 28

RF  

DB5 RF

[DB4:DB3] RF 28

5 

[C3:C1] 1 0 1 5
29

 
[DB23:DB22] 29



fPFD

PFD VCO

N
DIVIDER

÷2

07
32

5-
02

7

RFOUT
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ADF4350

5 
4 
3 
2 
1  
0 

RF  

ADF4350

         RFOUT = [INT + (FRAC/MOD)] × [fPFD]/RF         (3)

RFOUT RF
INT
FRAC
MOD “RF ” VCO

            fPFD = REFIN × [(1 + D)/(R × (1+T))]              (4)

REFIN

D RF REFIN

T 2 0 1
R RF

UMTS 2112.6 MHz RF (RFOUT)
(REFIN) 10 MHz RF 200 kHz

(fRESOUT) ADF4350 2.2 GHz 4.4 
GHz RF VCO  = 4225.2 
MHz RFOUT = VCO /RF  = 4225.2 MHz/2 = 2112.6 
MHz

30

RF 200 kHz (fRESOUT)
VCO (fRES) fRESOUT 400 
kHz

MOD = REFIN/fRES 

MOD = 10 MHz/400 kHz = 25

4

fPFD = [10 MHz × (1 + 0)/1] = 10 MHz                                    (5)
2112.6 MHz = 10 MHz × (INT + FRAC/25)/2             (6)

INT = 422
FRAC = 13 

(MOD) (REFIN) RF
(fRES) 13 MHz REFIN

GSM 65 RF (fRES)
GSM 200 kHz (13 MHz/65)

6

PFD PFD
PFD 3 dB
N Σ-Δ PFD

32 MHz

2 2 50% PFD
(CSR)

“ ”

12  

N PLL ADF4350 12
10 R

1.75 GHz RF 200 kHz
13 MHz

13 MHz PFD
65 200 kHz

13 MHz
26 MHz 26 MHz 130

PFD 200 kHz
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PDC GSM 1800
PDC 25 kHz GSM 1800

200 kHz

13 MHz PFD PDC
520 (13 MHz/520 = 25 kHz)

GSM 1800 65 (13 MHz/65 = 
200 kHz)

PFD (13 MHz)
RF

PFD

“ ” ADF4350

PFD N / N
PFD

PLL
ADF4350

PFD

VCO
PFD

ADF4350

ADF4350 VCO

7

3 DB18 1
(CSR) PFD 45% 55%

REFIN RDIV2
PFD 50%

PLL

3 [DB16:DB15] 0 1
12

1. “ ”

2. 3 [DB16:DB15] 0 1
[DB14:DB3]

PLL
fPFD

PLL 13 MHz fPFD = 13 MHz
50 μs PLL 40 μs

65 200 kHz

40 μs

 =  × fPFD/MOD 

 = 40 μs × 13 MHz/65 = 8 

“ ”
8 3



6. 

MOD 2 3 2 × MOD /2
MOD 3 2 3 × MOD /3
MOD 6 6 × MOD /6

MOD 

ADF4350
CP

SW

C1 C2

R2

R1

R1A

C3

VCO

07
32

5-
01

8

 

ADF4350
CP

SW

C1 C2

R2

R1R1A

C3

VCO

07
32

5-
01

9
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¼
16

¼ 3
[DB16:DB15] 0 1 SW GND

(R1) R1 R1A
1:3 31

SW (R1A) 32
(R1) R1 ¼ 

 32

 
N

ADF4350

 
ADF4350 Σ-Δ (SDM)

(MOD) 2 4095
( ) MOD 50 SDM

PFD (fPFD) PLL fPFD/MOD

( ) Σ-Δ
fPFD/L L

Σ-Δ ADF4350
MOD 6

( ) 221

MOD
PLL 10 

dB

 
RF VCO

( N
) VCO

VCO

“
”

 
N

RFIN VCO
–90 dBc

PCB VCO



LE

PHASE

FREQUENCY

SYNC
(INTERNAL)

–100 0 100 200 1000300 400 500 600 700 800 900

07
32

5-
02

0

TIME (μs)

PLL SETTLES TO
CORRECT PHASE
AFTER RESYNC

tSYNC

LAST CYCLE SLIP

PLL SETTLES TO
INCORRECT PHASE

 
33 

ADF4350
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SDM

ADF4350

MOD N PLL
MOD ADF4350

RF
“ ”

3 [DB16:DB15] 1 0

tSYNC

         tSYNC = CLK_DIV_VALUE × MOD × tPFD 

tPFD PFD CLK_DIV_VALUE 3
[DB14:DB3] 1 4095

MOD 1 (R1) [DB14:DB3]

LE
tSYNC

PLL

33 PFD 25 MHz MOD = 125
200 kHz CLK_DIV_VALUE 80

tSYNC 400 μs

1 RF 0
MOD RF 360°/MOD 360°
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02

1

AD9761
TxDAC

REFIO

FSADJ

MODULATED
DIGITAL
DATA

QOUTB

IOUTA

IOUTB

QOUTA

2k

LOW-PASS
FILTER

LOW-PASS
FILTER

2700pF 1200pF
39nF

680

360

IBBP

IBBN

QBBP

QBBN

LOIP

LOIN

S
P

I-
C

O
M

P
A

T
IB

L
E

 S
E

R
IA

L
 B

U
S

ADF4350

VVCO

VVCO

CPGND AGND DGND

RFOUTB–

RFOUTB+

CPOUT

Fn1 Fn1

4.7k

RSET

LE

DATA

CLK

REFINFREFIN

VTUNE

DVDD AVDD CE MUXOUT
102816

29

1

2

3

22

8 31 9 11 18 21 27

VDD

LOCK
DETECT

51

51 51

51 51

AGNDVCO

14

15

19 23 24

2530

LD

17

20

7

PDBRF

26

SDGND TEMP VCOM VREF

6 32

SDVDDVP

5SW

10pF 0.1μF 10pF 0.1μF 10pF 0.1μF

4

ADL5375

RFOQUADRATURE
PHASE

SPLITTER

DSOP

RFOUTA–

RFOUTA+

13

12

VVCO

3.9nH 3.9nH

1nF

1nF
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34
ADI

AD9761 TxDAC® ADL5375
DAC

±0.02 dB ±0.001 dB AD9788

(LO) ADF4350 ADIsimPLL™
200 kHz 35 kHz

ADL5375 LO ADF4350 RFOUTA RFOUTB
LO

LO
ADL5375 LO  LO

100 Hz 5 MHz 0.61°

AD8349 −10 dBm 0 dBm LO LO
ADF4350 −4 dBm

+5 dBm

RF 50 Ω 34
2 V I Q

2 dBm
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3

ADSP-21xx
ADF4350

CLK

SDATA

LE

CE

MUXOUT
(LOCK DETECT)

SCLK

MOSI

TFS

I/O PORTS

 
07

32
5-

02
2

ADuC812 ADF4350

CLK

SDATA

LE

CE

MUXOUT
(LOCK DETECT)

SCLOCK

MOSI

I/O PORTS

 

35. ADuC812 ADF4350

36. ADSP-21xx ADF4350
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ADF4350 SPI
CLK DATA LE CLK

32 LE
2

5

ADuC812  

35 ADF4350 ADuC812 MicroConverter®
ADuC812 8051
8051 MicroConverter SPI

CPHA = 0 LE I/O
ADF4350 32

MicroConverter 8
LE

ADuC812 I/O (CE)
MUXOUT

ADuC812 SCLOCK
4 MHz 125 

kHz

ADSP-21xx  

36 ADF4350 ADSP-21xx
ADF4350 32

ADSP-21xx

8 32
32 8

DSP

PCB  

(CP-32-2) PCB
0.1 mm 0.05 mm PCB

PCB PCB
0.25

PCB
1.2 mm

0.3 mm 0.33 mm 1



100pF

07
32

5-
02

1

RFOUT

VVCO

50

50

 

7. LC

(MHz) L1(nH) C1 (pF)

RF

 (nH)  (pF)  (dBm)

137  300  100 10 390 1000 9 
300  460 51 5.6 180 120 10 
400  600 30 5.6 120 120 10 
600  900 18 4 68 120 10 
860  1240 12 2.2 39 10 9 
1200  1600 5.6 1.2 15 10 9 
1600  3600 3.3 0.7 10 10 8 
2800  3800 2.2 0.5 10 10 8 
 

37. ADF4350

38. ADF4350

39. ADF4350 LC
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ADF4350
50 Ω VVCO 37

100 pF
50 Ω

4 (R4) D2 D1

RF
VVCO

W-CDMA UMTS 1 2110 MHz 2170 
MHz 38 50 Ω

5 dBm
EVAL-ADF4350EB1Z

3.9nH

1nF

07
32

5-
02

5

RFOUT

VVCO

50

 

L1

L1

C1

C1

50

RFOUTA+

RFOUTA–

VVCO

C2

L2

07
32

5-
13

2

 

39

L1 C1 LC L2 RFOUTA−
C2
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ADF4350BCPZ1
 −40°C  +85°C 32 LFCSP_VQ CP-32-2 

ADF4350BCPZ-RL1
 −40°C  +85°C 32 LFCSP_VQ CP-32-2 

ADF4350BCPZ-RL71
 −40°C  +85°C 32 LFCSP_VQ CP-32-2 

EVAL-ADF4350EB1Z1
   

 
1 Z = RoHS
 

 

COMPLIANT TO JEDEC STANDARDS MO-220-VHHD-2 01
17

08
-A

0.30
0.23
0.18

0.20 REF

0.80 MAX
0.65 TYP

0.05 MAX
0.02 NOM

12° MAX

1.00
0.85
0.80

SEATING
PLANE

COPLANARITY
0.08

1
32

8
9

25
24

16
17

0.50
0.40
0.30

3.50 REF

0.50
BSC

PIN 1
INDICATOR

TOP
VIEW

5.00
BSC SQ

4.75
BSC SQ

3.25
3.10 SQ
2.95

PIN 1
INDICATOR

0.60 MAX
0.60 MAX

0.25 MIN
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FOR PROPER CONNECTION OF
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THE PIN CONFIGURATION AND
FUNCTION DESCRIPTIONS
SECTION OF THIS DATA SHEET.
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5 mm x 5 mm , (CP-32-2) mm
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