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Design and implementation of digital down converter system
based on optimized mixer
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Abstract: Aiming at the shortcomings of digital down-conversion (DDC) module such as low
precision, expensive logic resources and difficult to process the digital intermediate frequency (IF)
signals in real-time when using spectrum analyzer to monitor spectrum, this paper optimizes the
mixer module of the traditional digital down conversion system and proposes an efficient one. Firstly,
the sampling rate of the analog-to-digital converter (ADC) is set to 4 times the carrier center frequen-
cy, while the sampling conversion ratio and the number of sub-ADCs is set to a positive integer multi-
ple of 4, now the mixer can be completely merged into the multiphase Cascaded Integrator Comb

(CIC) decimation filter. Then, a set of DDC system is constructed based on the optimized mixer,
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where each node is reasonably allocated to the system down sampling rate. Finally, CIC compensation

filters are added so as to improve the accuracy of data transmission. Experimental results show that

compared with the traditional DDC, resource consumption is reduced and the data accuracy error is re-

duced from 1.7% to 0.8% in optimized DDC. It can satisfy the requirements of small power consump-

tion, high accuracy and stable operation.
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Fig.1 Multiphase DDC structure
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Tab.1  Output value of mixer phase

¢ (rad) 0 n/ 2 T 3n/2
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sin(¢g) 0 1 0 —1
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Fig.2 Mixer structure
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Tab.2 SRC factorization results
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Tab.3 Hardware resource usage of each component of this DDC architecture
g i Z M CIC U 4% CIC #MEUR I 4% HB 38 A% VDF EZ N i
Register 3162 6 294 1992 4022 1542
DSP Blocks 15 0 0 38 37
Memory Bits 183 784 102 177 48 932 83 056 35 286
6-input LUTs 2198 4 871 1435 1339 1544
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Tab.4 Comparison of FPGA resource usage
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