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ABSTRACT

As the noise canceler with a small processing delay increases the sampling frequency, a better-quality output can be
obtained. For a single buffer, processing delay occurs because it is impossible to write new data while the processor is
processing the data. When synthesizing with anti-noise and output signal, this processing delay creates additional buffering
overhead to match the phase. In this paper, we propose an accelerator structure that minimizes processing delay and
increases processing speed by alternately performing read and write operations using the Symmetric Even-Odd-buffer. In
addition, we compare the structural differences between the two methods of noise cancellation (Fast Fourier Transform
noise cancellation and adaptive Least Mean Square algorithm). As a result, using an Symmetric Even-Odd-buffer the
processing delay was reduced by 29.2% compared to a single buffer. The proposed Symmetric Even-Odd-buffer structure
has the advantage that it can be applied to various canceling algorithms.
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Table. 1 Buffer's specification

Single Even-Odd
Family Cyclone V
Device 5CGXFC7CT7F23C8
Logic utilization 46/56,480 131/56,480
Total pins 71/268 77/268
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Power dissipation 356.73 mW 355.44 mW
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Fig. 8 Noise canceler RTL schematic

Table. 2 Noise canceller’s specification

LMS Noise Canceller
Family Cyclone V
Device SCGXFC7CT7F23C8
Logic utilization 714/56,480
Total pins 75/268
Total registers 1092
Power dissipation 360.51 mW
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