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INTERFACING 
The ADF4350 has a simple SPI-compatible serial interface for 
writing to the device. CLK, DATA, and LE control the data 
transfer. When LE goes high, the 32 bits that have been clocked 
into the appropriate register on each rising edge of CLK are 
transferred to the appropriate latch. See Figure 2 for the timing 
diagram and Table 5 for the register address table. 

ADuC7019 to ADuC7022 and ADuC7024 to ADuC7029 
Family Interface 

Figure 35 shows the interface between the ADF4350 and the 
ADuC7019/ADuC7020/ADuC7021/ADuC7022/ADuC7024/ 
ADuC7025/ADuC7026/ADuC7027/ADuC7028/ADuC7029 
family of analog microcontrollers. The ADuC7019 to ADuC7022 
and ADuC7024 to ADuC7029 family is based on an AMR7 core, 
although the same interface can be used with any 8051-based 
microcontroller. The microcontroller is set up for SPI master 
mode with CPHA = 0. To initiate the operation, the input/output 
port driving LE is brought low. Each latch of the ADF4350 needs 
a 32-bit word. This is accomplished by writing four 8-bit bytes 
from the microcontroller to the device. When the last byte is 
written, the LE input must be brought high to complete 
the transfer. 

On first applying power to the ADF4350, it needs six writes 
(one each to R5, R4, R3, R2, R1, R0) for the output to become 
active. 

Input/output port lines on the microcontroller are also used to 
control power-down (CE input) and to detect lock (MUXOUT 
configured as lock detect and polled by the port input). 

When operating in the mode described, the maximum SPI 
transfer rate of the ADuC7023 is 20 Mbps. This means that  
the maximum rate at which the output frequency can be 
changed is 833 kHz. If using a faster SPI clock just make sure 
the SPI timing requirements listed in Table 2 are adhered to. 
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Figure 35. ADuC7019 to ADF4350 Interface 

ADSP-BF527 Interface 

Figure 36 shows the interface between the ADF4350 and the 
Blackfin® ADSP-BF527 digital signal processor (DSP). The 
ADF4350 needs a 32-bit serial word for each latch write. The 
easiest way to accomplish this using the Blackfin family is to use 
the autobuffered transmit mode of operation with alternate 
framing. This provides a means for transmitting an entire block 
of serial data before an interrupt is generated. Set up the word 
length for 8 bits and use three memory locations for each 32-bit 
word. To program each 32-bit latch, store the four 8-bit bytes, 
enable the autobuffered mode, and write to the transmit register 
of the DSP. This last operation initiates the autobuffer transfer. 
Make sure the clock speeds are within the maximum limits 
outlined in Table 2. 
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Figure 36. ADSP-BF527 to ADF4350 Interface 

PCB DESIGN GUIDELINES FOR A CHIP SCALE 
PACKAGE 
The lands on the chip scale package (CP-32-2) are rectangular. 
The PCB pad for these is to be 0.1 mm longer than the package 
land length and 0.05 mm wider than the package land width. 
The land is to be centered on the pad. This ensures the solder 
joint size is maximized. The bottom of the chip scale package 
has a central thermal pad. 

The thermal pad on the PCB is to be at least as large as the 
exposed pad. On the PCB, there is to be a minimum clearance 
of 0.25 mm between the thermal pad and the inner edges of the 
pad pattern. This ensures that shorting is avoided. 

Thermal vias can be used on the PCB thermal pad to improve 
the thermal performance of the package. If vias are used, they 
are to be incorporated in the thermal pad at 1.2 mm pitch grid. 
The via diameter is to be between 0.3 mm and 0.33 mm, and the 
via barrel is to be plated with 1 oz. of copper to plug the via. 
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OUTPUT MATCHING 
There are a number of ways to match the output of the ADF4350 
for optimum operation; the most basic is to use a 50 Ω resistor to 
VVCO. A dc bypass capacitor of 100 pF is connected in series as 
shown in Figure 37. Because the resistor is not frequency 
dependent, this provides a good broadband match. Placing  
the output power in this circuit into a 50 Ω load typically  
gives values chosen by Bit D2 and Bit D1 in Register 4 (R4). 
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Figure 37. Simple ADF4350 Output Stage 

A better solution is to use a shunt inductor (acting as an RF 
choke) to VVCO. This gives a better match and, therefore, more 
output power.  

Experiments have shown the circuit shown in Figure 38 
provides an excellent match to 50 Ω for the W-CDMA UMTS 
Band 1 (2110 MHz to 2170 MHz). The maximum output power 
in that case is about 5 dBm. Both single-ended architectures can 
be examined using the EVAL-ADF4350EB1Z evaluation board. 

Table 7 provides a suggested range of values for the capacitor 
and choke inductor for different frequency ranges. 
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Figure 38.Optimum ADF4350 Output Stage 

S11 parameters are provided in Table 9. 
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Table 7. Matching Components 
Frequency Range (MHz) L (nH) C (nF) 
137.5 to 500  100 1 
500 to 1000 47 1 
1000 to 2000 7.5 1 
2000 to 4400 3.9 1 
 

If differential outputs are not required, the unused output can 
be terminated or both outputs can be combined using a balun. 
Unused terminated outputs must have the same shunt and 
series components and a load resistor to GND. If the auxiliary 
output is unused (disabled in software), then the RFOUTB± pins 
can be left open circuit. 
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Figure 39. ADF4350 LC Balun 

A balun using discrete inductors and capacitors may be 
implemented with the architecture in Figure 39. 

Component L1 and Component C1 comprise the LC balun, L2 
provides a dc path for RFOUTA−, and Capacitor C2 is used for dc 
blocking. better solution is to use a shunt inductor (acting as an 
RF choke) to VVCO. This gives a better match and, therefore, 
more output power.  

Experiments have shown the circuit shown in Figure 38 
provides an excellent match to 50 Ω for the W-CDMA UMTS 
Band 1 (2110 MHz to 2170 MHz). The maximum output power 
in that case is about 5 dBm. Both single-ended architectures can 
be examined using the EVAL-ADF4350EB1Z evaluation board. 

Table 8. LC Balun Components 
Frequency  
Range (MHz) Inductor L1 (nH) Capacitor C1 (pF) 

RF Choke  
Inductor (nH) 

DC Blocking  
Capacitor (pF) 

Measured Output  
Power (dBm) 

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

http://www.analog.com/ADF4350?doc=ADF4350.pdf
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Table 9. RFOUTA+ S-Parameters (S11) 
# GHz S MA R 50 
FREQ MAG ANG 
0.10 0.96 −3.65 
0.15 0.94 −4.41 
0.20 0.93 −4.52 
0.25 0.92 −4.41 
0.30 0.92 −4.82 
0.35 0.92 −5.25 
0.40 0.91 −5.74 
0.45 0.91 −6.3 
0.50 0.91 −7.32 
0.55 0.9 −8.22 
0.60 0.9 −9.4 
0.65 0.89 −10.61 
0.70 0.89 −10.96 
0.75 0.89 −11.68 
0.80 0.89 −12.3 
0.85 0.89 −12.84 
0.90 0.88 −13.55 
0.95 0.88 −14.13 
1.00 0.87 −14.84 
1.05 0.86 −15.76 
1.10 0.86 −16.63 
1.15 0.86 −17.51 
1.20 0.85 −18.43 
1.25 0.85 −19.38 
1.30 0.85 −20.4 
1.35 0.84 −21.61 
1.40 0.83 −22.63 
1.45 0.82 −22.92 
1.50 0.81 −23.82 
1.55 0.81 −24.82 
1.60 0.8 −25.58 
1.65 0.8 −26.71 
1.70 0.79 −28.05 
1.75 0.78 −29.63 
1.80 0.75 −30.12 
1.85 0.74 −29.82 
1.90 0.74 −30.3 
1.95 0.74 −31.36 
2.00 0.74 −32.63 
2.05 0.73 −33.78 
2.10 0.72 −35.08 
2.15 0.71 −36.83 
2.20 0.69 −37.98 
2.25 0.67 −38.42 
2.30 0.65 −38.78 
2.35 0.64 −39.43 
2.40 0.63 −40.44 
2.45 0.62 −41.55 
2.50 0.61 −42.55 
2.55 0.6 −43.8 
2.60 0.59 −44.97 
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# GHz S MA R 50 
FREQ MAG ANG 
2.65 0.58 −45.93 
2.70 0.57 −46.5 
2.75 0.57 −47.11 
2.80 0.55 −47.7 
2.85 0.54 −48.54 
2.90 0.52 −49.63 
2.95 0.51 −50.71 
3.00 0.49 −51.89 
3.05 0.48 −53.42 
3.10 0.47 −54.56 
3.15 0.46 −55.71 
3.20 0.45 −56.38 
3.25 0.44 −56.99 
3.30 0.43 −57.9 
3.35 0.42 −58.92 
3.40 0.41 −60.17 
3.45 0.4 −61.49 
3.50 0.38 −63.02 
3.55 0.37 −64.37 
3.60 0.36 −65.52 
3.65 0.35 −66.53 
3.70 0.34 −67.53 
3.75 0.33 −69.16 
3.80 0.32 −70.75 
3.85 0.31 −72.04 
3.90 0.3 −73.73 
3.95 0.28 −75.85 
4.00 0.27 −78.25 
4.05 0.26 −81.03 
4.10 0.26 −83.45 
4.15 0.25 −85.67 
4.20 0.25 −87.63 
4.25 0.24 −89.61 
4.30 0.23 −91.6 
4.35 0.22 −93.91 
4.40 0.21 −97.18 
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OUTLINE DIMENSIONS 

COMPLIANT TO JEDEC STANDARDS MO-220-WHHD. 11
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Figure 40. 32-Lead Lead Frame Chip Scale Package [LFCSP] 

5 mm × 5 mm Body and 0.75 mm Package Height 
(CP-32-7) 

Dimensions shown in millimeters 

ORDERING GUIDE 
Model1 Temperature Range Package Description Package Option 
ADF4350BCPZ −40°C to +85°C 32-Lead Lead Frame Chip Scale Package [LFCSP] CP-32-7 
ADF4350BCPZ-RL −40°C to +85°C 32-Lead Lead Frame Chip Scale Package [LFCSP] CP-32-7 
ADF4350BCPZ-RL7 −40°C to +85°C 32-Lead Lead Frame Chip Scale Package [LFCSP] CP-32-7 
EVAL-ADF4350EB1Z  Evaluation Board, Primary RF Output Available  
EVAL-ADF4350EB2Z  Evaluation Board, Primary and Auxiliary RF Outputs Available  

 
1 Z = RoHS Compliant Part. 
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