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Design and FPGA Implementation of Multi—bandwidth
Digital Down Converter in TD-LTE System

TIAN Zengshan, LI Lu

( Chongging Key Laboratory of Mobile Communications Technology , Chongqing University of Posts
and Telecommunications , Chongging 400065 , China)

stract : Time division—long term evolution ( TD-LTE) system needs to support six different bandwidths

and baseband rates, in order to satisfy the requirements of various environments. To meet the demand of
multi-bandwidth and multi —rate in TD-LTE system, a multi —bandwidth digital down converter ( DDC)
scheme is designed which can support the flexible switch of multi-bandwidth and multi-rate. The proposed

scheme takes advantage of the time division multiplexing,the reasonable collocation and the high perform-

ance filter techniques to achieve resource optimization and high signal—to—noise ratio( SNR) of output sig-

nal.

In addition, a parallel Coordinate Rotation Digital Compute ( CORDIC) frequency mixer and a high

speed parallel configurable filter are proposed by improving the digital mixer and anti—aliasing filter. Soft-

ware simulations and hardware tests verify the correciness of the multi—bandwidth DDC scheme. And the

pro
pra

posed scheme is featured by flexibility, high performance,low resource consumption and high value for
ctical engineering.

Key words:TD-LTE system ;digital down converter ; multi—bandwidth ; digital frequency mixer;anti—alias-

ing

filter;field programmable gate array
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Tab. 1 Down sample rate of varying bandwidth and
baseband rate in TD-LTE

KEER,  EAFEHR/ A FEREE N B
MHz  (Msample - s']) MHz %%k AR ek

122.88 30.72 20 4 1 4
122.88 23.04 15 16/3 3 16
122.88 15.36 10 8 1 8
122.88 7.68 5 16 1 16
122.88 3.84 3 32 1 32
122.88 1.92 1.4 64 1 64
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Fig. 1 Architecture of TD-LTE multi-bandwidth digital down converter
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Fig.2 Optimized architecture of TD-LTE multi-bandwidth digital down converter
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Fig. 3 Implementation structure of 16-stage

pipelined CORDIC mixer
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Fig. 6 Spectrum of digital down conversion function simulation spectrum chart
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Fig. 9 Hardware test platform
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Fig. 10 Signal time domain diagram of extraction filter
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Tab. 2 Resource comparison between different
implementation methods
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