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Title

A Real-Time Programmable LDPC Decoder Chip for Arbitrary QC-Based

LDPC Parity Check Matrices

Inventor (s)

Xin-Yu Shih and An-Yeu (Andy) Wu

Brief

Description

For the applications of next-generation channel-adaptive communication
systems, a real-time programmable multi-rate LDPC decoder architecture is
proposed with three newly developed design techniques: divided-group
comparison (DGC), adaptive wordlength assignment (AWA), and efficient
early termination scheme (EETS). The LDPC decoder hardware architecture
can be programmed to support arbitrary QC-LDPC parity check matrices. In
addition to selecting different information bits, codeword lengths, and variable
code 'rates, the wusers can determine various locations of 1°s based on
QC-LDPC properties. The prototyping LDPC decoder chip using TSMC
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.

Fields of
Application

Next-generation channel-adaptive communication systems, such as
Cognitive Radio (CR), Software-Defined Ratio (SDR), and so on.

Advantages

Real-time programmability with adjustable codeword lengths, various code

—

rates, and parity check matrix selections.
Critical-path shortening.
Decoding performance improvement.

Latency-saving.

wok N

Low area cost & low power/energy dissipation.

3 Revised: 20091

118




#F

CONFIDENTIAL

Market For the applications of next-generation channel-adaptive communication
Potential  [systems, it is desired to develop a LDPC decoder chip to support real-time
programmability. The hardware architecture of the real-time programmable
multi-rate LDPC decoder chip is proposed to download arbitrary Quasi-Cyclic
LDPC (QC-LDPC) parity check matrices. For example, in the short-distance
transmission or less-noise channel conditions, the chip can be programmed with
shorter codeword lengths or higher code rates. On the contrary, in the
long-distance transmission or noisy channel conditions, the chip can be
programmed with larger codeword lengths or lower code rates. Even the LDPC
codec can be programmed to suitably deal with the channel noise conditions,
such as adjusting the location of /’s and 0’s in the parity check matrix.
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