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Abstract : As 4G mobile communication systems require high transmission rates with reliability,
the need for efficient error correcting code is increasing. In this paper, a novel LDPC (Low
Density Parity Check) decoder is introduced. The LDPC code is one of the most popular error
correcting codes. In order to improve performance of the LDPC decoder, we use SNR
(Signal-to-Noise Ratio) estimation results to adjust coefficients of modified UMP-BP (Uniformly
Most Probable Belief Propagation) algorithm which is one of widely-used LDPC decoding
algorithms. An advantage of Modified UMP-BP is that it is amenable to implement in hardware.
We generate the optimal values by simulation for various SNRs and coefficients, and the values
are stored in a look-up table. The proposed decoder decides coefficients of the modified
UMP-BP based on SNR information. The simulation results show that the BER (Bit Error Rate)
performance of the proposed LDPC decoder is better than an LDPC decoder using a conventional
modified UMP-BP.
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Table 1. Experiment result
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4¢3 Modified
UMP-BP 0=0.8% A% B
SN Taga [ wuns | waws 2
as %
1.00 0.825 49.44 49.71
1.25 0.825 40.92 41.27
1.50 0.825 21.56 21.51
1.75 0.825 14.09 14.15
2.00 0.825 10.93 11.02
2.25 0.850 9.04 9.13
2.50 0.850 7.74 7.82
2.75 0.850 6.78 6.84
3.00 0.850 6.03 6.05
3.25 0.850 5.40 5.47
3.50 0.850 4.92 4.97
3.75 0.850 4.45 4.49
4.00 0.875 4.10 4.13
4.25 0.875 3.81 3.83
4.50 0.875 3.44 3.48
4.75 0.900 3.17 3.21
5.00 0.900 3.02 3.04
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Table 2. Synthesis result
T MagnaChip 0.18um, CMOS
LDPC
. 79K
(in NAND2)
] 2 2] (bits) 221K
SNR 7]
31K
(in NAND2)
3 &%
186Mhz
Freq.(MHz)
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