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Abstract

As a linear packet code, LDPC code has excellent error correction performance and is widely used
in the field of channel coding in wireless communications. Using the QC-LDPC generation matrix
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coding method, designed an encoder that supports multi-bitrate quasi-cyclic low-density check
digitization, the hardware structure of the encoder is composed of three main parts such as gene-
rating the checksum unit (gccu), the source code staging unit (ocsu) and the control unit (ctrl).
ocsu cuts the storage unit and performs ping-pong operation. When the original data is encoded
on the ping circuit, another frame of data is written onto the ping circuit to improve the coding
rate. gccu implements the operation process of coding and pre-storage of the generation matrix.
By analyzing the characteristics of the generation matrix of various code types, the matrix is di-
vided and the necessary generation vector is extracted for caching to reduce the occupation of re-
sources. In order to meet the coding requirements of various code types and code rates, the cor-
responding number of operation units and operation times can be selected according to the dif-
ferent numbers and sizes of blocks in different matrix columns by adding configuration signals.
This set of encoders supports a total of four-bit rates, six code patterns of coding modes, and sup-
ports subsequent rapid expansion. On XILINX’s XC7K325tffg900 FPGA, a simulation synthesis of
various bitrates was completed using the verilog language. At the same time, the MATLAB soft-
ware model was built for verification, which proved the feasibility and effectiveness of the scheme.
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Figure 1. The 6 encoding methods supported by the LDPC encoder
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Table 1. 6 encoding methods supported by the LDPC encoder
% 1. LDPC 425 X #5HY 6 #hemiS 5=

(CES ISYERIS e Hs: T ITERE(L) 5% (c) BAR/NB) H
1/4 4032 3024 1008 6 18 168 18 x 24
1/2 2016 1008 1008 12 12 84 12 x24
1/2 8064 4032 4032 12 12 336 12 x24
3/4 2016 504 1512 18 6 84 6x24
3/4 8064 2016 6048 18 6 336 6x24
7/8 8064 1008 7056 21 3 336 3x24
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Figure 2. Overall structure diagram of the LDPC encoder
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Figure 3. Generate a check code structure diagram
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Figure 4. Coding timing diagram
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Figure 5. Data storage format
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