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A Design of Multi-Mode Digital Down Converter for
Direct RF-Sampling ADC
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Abstract ; In order to meet the demand of direct RF-sampling ADC for the number of decimation modes of DDC, a
multi-mode DDC design is proposed. The principles of AD sampling, DDC and high-speed and high-precision NCO
are studied and analyzed, the DDC model based on multi-mode decimation filter bank is established, and the
behavior level simulation and analysis are carried out, then the RTL design and simulation using Verilog HDL are
completed ,and the layout design and post simulation based on 28 nm using the digital back-end tool chain of
Synopsys are completed. Simulation result shows that the design can work at 1 GHz with 14 modes. The minimum
stopband attenuation is more than 100 dB,and the =3 dB bandwidth reaches 478.867 MHz when the decimation is
2. The area of DDC is 67% of 1 300 wmX1 370 wm. The power consumption under simulation is 301.7 mW. The
design can meet the demand of direct RF-sampling ADC for multi-mode DDC, and has the advantages of more
modes, less power consumption,and less resource consumption.

Key words: digital down converter;finite impulse response digital filter ; coordinate rotation digital computer;28 nm
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o 20 2 478.867 106.4
T 40 3 306.597 105.3
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