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Abstract
In this paper, explanation and comparison of IIR Filter and FIR 
Filter has been done. Steps to design a filter has been given. 
Characteristics comparison of filters have been done and advantages 
of both the filters  are explained. Both filters are important but use 
of the filter depends upon the circumstances. Where the system 
response is infinite, IIR Filters is used and where the system 
response is zero FIR Filter is used.
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I. Introduction
The developments in electronic technology are taking place at a 
tremendous speed. Digital filters are important class of Linear Time 
Invariant (LTI) DSP systems designed to modify the frequency 
characteristics of the input signal x(n) to meet certain specific 
design requirements. Digital filters are widely used because of 
certain advantages over Analog filters [1].
Digital filters have the potential to attain much better signal to 
noise ratios than Analog filters.
Digital Filters have emerged as a strong option for removing noise, 
shaping spectrum and minimizing Inter-Symbol Interference (ISI) 
in communication architectures [2].
Digital filters can be classified into Finite Impulse Response (FIR) 
and Infinite Impulse
Response (IIR) filters. The selection of FIR or IIR digital filter 
depends on the nature of the problem and specifications of the 
desired frequency response [1].

II. Filter Design Procedure
Choose a desired response, based on application requirem-1. 
ents
Choose a filter class2. 
Choose a quality measure3. 
Solve for the filter in class 2 optimizing criterion in 34. 

III. Comparison of FIR and IIR Filters
The question naturally arises as to which filter type, IIR or FIR, 
is best suited for a given digital filtering application. That’s not 
an easy question to answer, but we can point out a few factors 
that should be kept in mind. First, we can assume that the 
differences in the ease of design between the two filter types 
are unimportant. There are usually more important performance 
and implementation properties to consider than design difficulty 
when choosing between an IIR and an FIR filter. One design 
consideration that may be significant is the IIR filter’s ability to 
simulate a predefined prototype analog filter. FIR filters do not 
have this design flexibility.

A. Characteristic Comparison of IIR Filter and FIR 
(Nonrecursive) Filter
1. Number of necessary multiplications is Least in IIR filter.
Number of necessary multiplications is most in FIR filter.
2. Sensitivity to filter coefficient quantization can be high.[*] 

(24-bit coefficients needed for high fidelity audio).
Sensitivity to filter coefficient quantization is Very low (16-bit 
coefficients satisfy most FIR filter requirements).
3. Probability of overflow errors can be very high in iir filters
Probability of overflow errors is very low in FIR Filters.
4. Stability must be designed in IIR Filters.
Stability is guranteed in FIR Filters.
5. Linear phase is there in IIR Filters.
There is no Linear phase in FIR Filters.
6. IIR Filters can simulate prototype analog filters.
FIR Filters can not simulate prototype analog filters.
7. Required coefficient memory in IIR Filters is least.
Required coefficient memory in FIR Filters is most.
8. In IIR Filter Hardware filter control complexity is moderate. 
In FIR Filter Hardware filter control complexity is simple.
9. In IIR Filter availability of design software is good.
In FIR Filter availability of design software is better than IIR 
Filters.
10. In IIR Filters ease of design, or complexity of design software 
are moderately complicated.
In  FIR Filters Ease of design, or complexity of design software 
is simple.
11. In IIR Filters difficulty of quantization noise analysis is most 
complicated.
In FIR Filters difficulty of quantization noise analysis is least 
complicated.
12.  IIR and FIR Filters both are Supports adaptive filtering [3].

B. Advantages of FIR Filters 
1. Straight forward conceptually and simple to implement
2. Can be implemented with fast convolution
3. Always stable
4. Relatively insensitive to quantization
5. Can have linear phase (same time delay of all frequencies)

C. Advantages of IIR Filters
1. Better for approximating analog systems
2. For a given magnitude response specification, IIR filters often 
require much less computation than an equivalent FIR, particularly 
for narrow transition bands Both FIR and IIR filters are very 
important in applications [4].
Most of the time, FIR filters are designed to have linear phase. 
The most important advantage of FIR filters over IIR filters is that 
they can have exactly linear phase. There are advanced design 
techniques for minimum-phase filters, constrained L2 optimal 
designs, etc. However, if only the magnitude of the response 
is important, IIR filters usually require much fewer operations 
and are typically used, so the bulk of FIR filter design work has 
concentrated on linear phase designs.
The primary advantage of IIR filters over FIR filters is that they 
typically meet a given set of specifications with a much lower 
filter order than a corresponding FIR filter. Although IIR filters 
have nonlinear phase, data processing within MATLAB software 
is commonly performed “offline,” that is, the entire data sequence 
is available prior to filtering. This allows for a noncausal, zero-
phase filtering approach, which eliminates the nonlinear phase 
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distortion of an IIR filter [5].

IV. Conclusion
Both FIR Filter and IIR Filter are explained here. Both have their 
own advantages and disadvantages. FIR Filters are depenedent 
upon linear phase characteristics where as IIR filters are used for 
applications which are not linear. Where the system response is 
infinite, IIR Filters is used and where the system response is zero 
FIR Filter is used. The high computational efficency of IIR Filters 
with short delays often make the IIR popular as an alternative. 
FIR Filters have become too long in digital feedback systems, as 
well as in other applications, and cause problems. FIR Filters are 
preffered over IIR Filters because they have a linear phase response 
and non recursive, where as IIR filters are recursive.
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