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Abstract

Low-Density Parity-Check (LDPC) codes, which own the best error-correcting ability among all of the error

correction codes, were first introduced by Dr. Gallager in the early 1960s. But it was very difficult to realize the

hardware architecture and chip implementation due to the limited VLSI technology at that time. Unfortunately,

LDPC codes were not widely researched and were left behind little by little. After three decades, LDPC codes were

rediscovered by Dr. MacKay and Neal. The excellent error-correcting performance is proved much closer to the

theoretical lower bound, Shannon limit. Moreover, with the dramatic advancement of VLSI technology, it is not

an impossible mission to implement LDPC codes as the forward error correcting (FEC) schemes in the advanced

communication systems. [
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For the applications of next-generation channel-adaptive o
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communication systems, a real-time programmable LDPC decoder

architecture is proposed with three design techniques: divided-
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group comparison (DGC), adaptive wordlength assignment .,
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(AWA), and efficient early termination scheme (EETS). In the back- i @ e ‘@ i
end design of the LDPC decoder chip, we also propose a matrix- _? _-1'1‘ _? _']?' '.,:_:‘,
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like layout placement scheme, which can reduce the routing
complexity and chip layout area. By using programmable principle,

the hardware architecture can support arbitrary Quasi-Cyclic-

Fig. System Hardware Architecture. (Two special
switched memory banks are proposed. SCM and
SMM denote switched channel-value memory bank

and switched mutual-information memory bank,

Based LDPC parity check matrices, including various locations of  respectively)

1's, information bits, codeword lengths, and code rates. The prototyping LDPC decoder chip using 0.13um CMOS

technology, which demonstrates up to 23 code rates with a maximum block size of 1536 bits, only occupies 4.94

mm?’ die area, operates at 125 MHz, and dissipates 58 mW power at 1.2V supply. By reducing the core power

supply to 0.9V, the chip consumes only 10.2 mW at 40.5 MHz operating frequency.
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