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An Over Gb/s LDPC-CC Decoder Design
Using the Overlapped Architecture
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Nowadays, as wireless communication plays an important
role in our daily life, how to deal with the signal distortion
during transmission in the air becomes a big issue. Besides
interference and spatial degradation, the Doppler shift, multi-
path effect and so forth lead to errors in received data (wrong
received data which is different from transmitted data) as
well. Since intuitively asking the transmitter to re-transmit is
inefficient, here Error Control Codes (ECCs) are introduced.
By adding some redundancy to a message, these techniques
enable the receiver to detect and correct most errors, and the
original information can be protected. Low-Density Parity-
Check Codes (LDPCsJ, aone of error control codes, have
received wide attention recently due to its great correcting
capability, and have been adopted by many communication
standards such as I[EEE 802.11n and IEEE 802.11ac.

With new technological advances, the channel condition and
users’ needs are going to be more complicated in the future.
For example, a low-rate code with long block length is needed
when watching the hottest TV series on a high speed rail,
because it provides better correcting ability and larger data
transmission. However, in the scenario of using loT (Internet
of Things) devices at home, a high-rate code with short block
length is preferred due to the short distance, channel with
less interference and small data transmission. Therefore,
the next-generation ECCs must support flexible code rates
and data lengths for different scenarios. Among loads of
ECCs, Low-Density Parity-Check Convolutional Codes (LDPC-
CCs) is a promising candidate to satisfy the users' diverse

requirements in the future.
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In recent years, with the trend of portable devices and loT
going viral, the relevant designs are expected to be low-
power. We proposed an LDPC-CC decoder consuming less
power than previous LDPC-CC works, and designed to
transmit over 5Gbps. In this work, an overlapped architecture
is proposed to reduce storage elements, which used to
consume lots of area and power in the traditional decoders.
We also use SRAM-register hybrid-partitioned FIFO to strike
a good balance between throughput and power consumption.
Aiming at high throughput over 5Gbps, we employ the folding
technique to increase parallelism and redesign the pipeline
stages to shorten the critical path. The proposed decoder is
implemented in UMC 65-nm CMOS process, able to achieve
7.728Gbps at clock rate of 322MHz with area of 1.19mm? The
maximum power consumption is 8.87pJ/bit/iteration. The

work supports 4 code rates and variant data block length.
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Fig 3. Chip measurement results
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