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The standard version of this high-performance, programmable
coefficient FIR filter ranges from three to 4096 taps and accepts
user defined input data, coefficient, output, and arithmetic preci-
sion up to 128 bits. (Longer filters and higher precision are avail-
able.) The filter operates on both real and complex data.
Coefficients, programmed serially at a rate of up to one/clock
cycle, may be real or complex. The filter accepts and produces
up to 1 input/output sample per clock cycle and may be config-
ured as either free running or controlled by either a single regis-
ter enable or a bubble compressing pipeline controller. The filter
operates normally at speeds up to 300 MSa/s and, with architec-
tural restrictions, may achieve speeds in excess of 500 MSa/s.
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CLK

CENABLE

ENABLE

A/AR[m 1:0]−

AI[m 1:0]−

OUTACK

RST

INACCEPT

VALIDOUT

Y/YR[n 1:0]−

YI[n 1:0]−
Athena

Programmable
FIR Filter

�������
• Fully programmable coefficient FIR

filter.

• Filter order (length) up to 4096
points (taps).

• Real or complex data.

• Data, coefficient, output, and arith-
metic precision up to 128 bits.

• Filter sample rate 300+ MSa/s
(three hundred million samples per
second).

• Implementation is synchronous
with a single clock domain.

• High-level simulation models
(HDL, Athena Siglab XL) are avail-
able.

• Portable to external technologies.
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• Exceeds DSP microprocessor per-

formance by orders of magnitude 
at much lower cost. 

• Lowest power per computation.

• No instruction set processor over-
head.

• Example: 32 tap filter at 100 MSa/
s generates 3.2 billion multiply-
accumulates per second using 
~52K gates at 125 mW. 

• Programmable coefficients lower
design risk.
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• RF/IF signal processing.

• Correlation/matched filtering.

• Programmable and/or adaptive
channel equalization.

• Signal pre-processor between
ADC and other processing.

• Microprocessor accelerator.
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