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The Altera FIR Compiler provides a fully integrated finite impulse
response (FIR) filter development environment optimized for use with
Altera FPGA devices.

You can use the IP Toolbench interface to implement a variety of filter
architectures, including fully parallel, serial, or multibit serial distributed
arithmetic, and multicycle fixed /variable filters. The FIR Compiler
includes a coefficient generator.

Many digital systems use signal filtering to remove unwanted noise, to
provide spectral shaping, or to perform signal detection or analysis. Two
types of filters that provide these functions are finite impulse response
(FIR) filters and infinite impulse response (IIR) filters. Typical filter
applications include signal preconditioning, band selection, and low-pass
filtering.

In contrast to IIR filters, FIR filters have a linear phase and inherent
stability. This benefit makes FIR filters attractive enough to be designed
into a large number of systems. However, for a given frequency response,
FIR filters are a higher order than IIR filters, making FIR filters more
computationally expensive.

The structure of a FIR filter is a weighted, tapped delay line as shown in
Figure 1-1.

Figure 1-1. Basic FIR Filter
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About This Compiler

The filter design process involves identifying coefficients that match the
frequency response specified for the system. These coefficients determine
the response of the filter. You can change which signal frequencies pass
through the filter by changing the coefficient values or adding more
coefficients.

Traditionally, designers have been forced to make a trade-off between the
flexibility of digital signal processors and the performance of ASICs and
application-specific standard product (ASSPs) digital signal processing
(DSP) solutions. The Altera DSP solution reduces the need for this
trade-off by providing exceptional performance combined with the
flexibility of FPGAs. See “DSP Builder Flow” on page 2-1.

Altera DSP solutions include MegaCore functions developed and
supported by Altera, and megafunctions developed by the Altera
Megafunction Partners Program (AMPPSM). Additionally, many
commonly used functions, such as adders and multipliers, are available
from the industry-standard library of parameterized modules (LPM).

Figure 1-2 shows a typical DSP system that uses Altera MegaCore
functions and LPM functions.

Figure 1-2. Typical Modulator System
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DSP processors have a limited number of multiply accumulators (MACs),
and require many clock cycles to compute each output value (the number
of cycles is directly related to the order of the filter).

A dedicated hardware solution can achieve one output per clock cycle. A
fully parallel, pipelined FIR filter implemented in an FPGA can operate at
very high data rates, making FPGAs ideal for high-speed filtering
applications.
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Table 1-3 compares the resource usage and performance for different
implementations of a 120-tap FIR filter with a 12-bit data input bus.

Table 1-3. FIR Filter Implementation Comparison Note (1)

Clock Cycles to

Device Implementation Compute Result
DSP processor 1 MAC 120
FPGA 1 serial filter 12
1 parallel filter 1

Note to Table 1-3:

(1) If you use the FIR Compiler to create a filter, you can also implement a variable
filter in a FPGA that uses from 1 to 120 MACs, and 120 to 1 clock cycles.

Figure 1-3 compares the design cycle using a FIR Compiler MegaCore
function with a traditional implementation.

Figure 1-3. Design Cycle Comparison
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