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ABSTRACT

This paper describes a multi-standard LDPC decoder which supports 19 block lengths(576 ~2304) and 6 code rates(1/2, 2/3A, 2/3B, 3/4A,
3/4B, 5/6) of IEEE 802.16e mobile WiMAX standard and 3 block lengths(648, 1296, 1944) and 4 code rates(1/2, 2/3, 3/4, 5/6) of IEEE
802.11n WLAN standard. To minimize hardware complexity, it adopts a block-serial (partially parallel) architecture based on the layered
decoding scheme. A DFU(decoding function unit) based on sign-magnitude arithmetic is used for hardware reduction. The designed LDPC
decoder is verified by FPGA implementation, and synthesized with a 0.13-ym CMOS cell library. It has 312,000 gates and 70,000 bits RAM.
The estimated throughput is about 79 ~210 Mbps at 100 MHz@1.8v.
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I. LDPC 35 & =35 12|

LDPC #-%.3= 94:9] o] ‘00 o2 745 = o
2] ¥] 7 A} & E (parity check matrix; PCM)°ll £] 5]l 74 9]
= A8 EE45 30|t LDPC 5& mxn 27]9
PCM H= ol EW, z;x 2,9 %3 & (permutation
matrix) =5 % 3 H (zero matrix) ¢! -3 E (sub-matrix)
2 FAHEM, myxn,® ©]X 717 3 H(binary base
matrix) A, =58 &3E ¢ vk A d 2 e g
S T AE LEZ SR £ o) FA 7 dE S Y
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X 1. LDPC #5°| PCM ujziolg
Table. 1 PCM parameters of LDPC codes
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T & 2P A7
Array of 96 DFU 83,746
1/0 buffer 86,476
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others 39,531
A 311,331
APP memory 18,432
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Table. 4 Comparison of LDPC decoder processors
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Fig. 7 Simulink-HDL co-verification of LDPC decoder
(a) Simulink-HDL co-verification model
(b) BER performance of designed LDPC decoder

1) including I/O buffering, 2) excluding I/O buffering
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