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Abstract

Low Density Parity Check codes(LDPC) are recently focused on communication systems due to its good performance,
The standard of WiBro has also included LDPC codes as a channel coding. The weak point of implementation for LDPC
encoder is that conventional binary Matrix Vector Multiplier has many clock cycles which limit throughput. In this paper,
we propose semi-parallel architecture by using cyclic shift registers and exclusive-OR without conventional Matrix Vector
Multipliers over the standard parity check matrices with Circulant Permutation Matrices(CPM). Furthermore, multi-rate

encoder is designed by using proposed architecture. Qur encoder with multi-rate for IEEE 802.16e LDPC has lower clock
cycles and higher throughput.
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Table 1. Comparison of clock cycles.
Reference [3] proposed architecture
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Table 2. Results of clock cycles with code length 1536
and different coderate.
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name e T oA 23B] 34A| ¥4B| 56
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] 3 u432|  2178|  2176| 2048| 2048 1920
4 376 B! 30| 33920 3392|324
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prop
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Table 3. Comparison of different codeword length on
Xilinx vertex—2 xc2v4000-6ff1152 for coderate 0.5.

codeword
lcodeword . block Speed throughp
Name | target length cdges  z slices rams (MHz) ut
(Mbps)
fefe[gﬁme general | 500 418 2 562 12 161 100
ahi,| 648 237 27 200 45 10 360
proposed| oo | 768 2432 32 IR 3B 40 40
80216 763 og3p 32 26 9 W 42
refeencel general | 1000 g0 2 62 13 152 96
IEEE -
o | 126 a2 54 3 45 168 3%
proposed| oo | 1636 4864 64 192 38 A9 418
B0216e 1536 4m64 64 399 9 28 416
E 4 o® instanceol| uhE AR Y ME

Table 4. Synthesis and performance results of different
instances on one Xilinx vertex-4 xcAchx60-
12ff668 device with codeword length 1536 bits
and coderate 0.5 for IEEE 802.16e.

e s 4 ke Sl et

1 541 219 93 9 250 500Mbps
3 1587 615 2806 27 247 148Gbps
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Table 5. The results of synthesis for Mult-rate Encoder.

codeword . slice 4 input  block Speed
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ge length slices F/F LUTs rams  (Mhz)
IERE | 768 980 627 1613 7 224
80216e| 1535 1097 738 2435 7 219
Z 6 H3Egd uz Msun
Table 6. Codeword throughput for various coderate
o2l : Mbps
codewor CodeRate
name | Qe | ength| 19 93 34 56
T e o0 [ ® s
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