FASHE FE2H
20164E3 H

SR I PN S

Journal of University of Electronic Science and Technology of China

Vol.45 No.2
Mar. 2016

ETF A FHrE5189 X ElH<QC-LDPCREHE /7 7%

' OM EnE HEE, ®EE

CEPRHPHRSOGIAE 5 M T s B M/FX 400065)

[BE)] 2 AT A FHRIIMEERE D HSHN(, k) F FHAQC-LDPC(L-QC-LDPC)# 4 7 k. %% kM el
HFEREK, RBH B RIEIR, AR EB TR ERpIE T RAFESIUE, BARERIL G @04 A0, i
T FARFE ZIURAVABR I J . AR R, EREA12. KA1 30242 % 41078, L-QC-LDPCH5O0CS-LDPC
AR, BN ZNCG)RZ T 492 dB, AL HAANCGEREH T £0.8 dB; 5k &ftark, MEwsmh T =k &4
LDPC(QF-LDPC)#, # £50.1 dB NCG#)#&. FBf, AEAFAE, 0ig K iR % 4108, L-QC-LDPCAYS J F 4 ik
Y PEIRF ML 4 QC-LDPCAAR L, 3235 T £90.5 ABAY 44 Ab3g 4 .

X 8 W KEK; AR, FRBEE; CEAMRE TR

PESES TNI11.22 NHERED A doi:10.3969/j.issn.1001-0548.2016.03.003

Construction Method of Large Girth QC-LDPC Codes
Based on Lucas Sequences
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Abstract This paper proposes a construction method of regular (j, k) Lucas quasi-cyclic low-density
parity-check (L-QC-LDPC) codes with girth at least eight based on the Lucas sequence. By this method, the girth
of L-QC-LDPC codes is large, which can effectively eliminate short cycles. Besides, lower bound of circulant
permutation submatrix dimension p is allowed continuous values. In addition, it can save the storage space in terms
of hardware implementation which reduces the cost and complexity of hardware realization correspondingly.
Simulation results show that the L-QC-LDPC codes have net coding gain (NCG) of about 2dB and 0.8dB compared
with one-coincidence sequence quasi-cyclic LDPC (OCS-LDPC) codes and deterministic codes, respectively, at
code rate of 1/2, code length of 1302 and bit error rate (BER) of 107°. At the same condition, the performance of
L-QC-LDPC codes is slightly better than that of the quadratic function LDPC (QF-LDPC) codes, which has an
NCG improvement of around 0.1dB. Meanwhile, at code rate of 1/2, similar code length and BER of 10'6, the NCG
of L-QC-LDPC codes outweigh about 0.5dB compared with that of QC-LDPC codes based on cyclic subgroups of
finite fields.

Key words large girth; Lucas sequence; net code gain(NCG); quasi-cyclic low-density parity-check code
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