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The purpose of this thesis is to design and implement a low-power, high-speed and
high-accuracy Hilbert transformer using a novel finite impulse response (FIR) digital filter
with canonic signed digit (CSD) coefficients.

Various approaches to the efficient implementation of FIR filters with CSD code
coefficients are presented in the thesis. These include: optimization transformations on signal
flow graphs technique such as common subexpression elimination and coefficient
optimization technique which suitably modifies the coefficients while satisfying the desired
filter characteristics such as passband ripple(s) and stopband attenuation(s).

The main results of the thesis are summarized as follows:

(1)

()

)

The proposed common subexpression elimination method has been an efficient way to
find the correct bit-patterns for horizontal and vertical common subexpression
elimination techniques. Through examples, it has shown explicitly that this proposed
method gives the lowest implementation compared to other conventional methods.

The proposed coefficient optimization technique has been a novel local search
algorithm with respect to the frequency of appearance of signed-power-of-two (SPT)
terms. The computational time of the proposed algorithm has been about two times as
fast as those of the conventional local search algorithms. Although this algorithm has
been intended to reduce the number of partial SPT terms, it would have been used to
design an FIR filter which has a small number of SPT terms as the conventional
algorithms. |

The proposed 31st order Hilbert transformer has been fabricated in 0.35um CMOS
process technology. The core size is 0.91x0.91mm?, and it integrates about 33k
transistors. The proposed Hilbert transformer has been an estimated clock frequency of
71MHz and an estimated power consumption of 263mW at 70MHz. From the trends
regarding the chip area of a Hilbert transformer which is fabricated by using
semi-custom design, we have estimated a 47% reduction in the area as compared with
the earlier Hilbert transformer. We also have estimated a 24% reduction in the critical
path time.
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