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1. Some Background Knowledge 
 
Recall the Analogue Computer case: 

 
We redraw the circuit as simplified block diagram: 

 
 
This can be expressed as a general form: 
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2. FIR filters 
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3.    Implementing a simple Low Pass Filter 
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4.    IIR Filters 
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5. FIR filter realization 
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6. IIR filter realization 
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7. Further Reading 
 
Extract from a conference paper submitted to the IEEE International 
Conference on Multimedia Technology (ICMT), 2011. From the 
School of Information Engineering, Inner Mongolia University of 
Science & Technology, Baotou, China 
 

Implement method of the FIR Filter 
FIR digital filter can adopt two ways of software and hardware to complete. 

Software implementation make used of the computer's memory, arithmetic logic 
unit and controller to compile the computer code, the code can accomplish the 
filtering operation, present some company detrude package of signal filtering used 
different languages, it can achieved more easily filter operation, but software 
implementation is slow, it is difficult to real-time signal processing and more for 
teaching and research. 

Hardware implementation is design a dedicated digital filter, it can be completed 
with DSP (digital signal processing) processors, specific application signal 
processor (ASIC) and FPGA/CPLD completed. 

1.1 Using DSP processors 

The main operational unit of DSP (digital signal processing) processor is a 
multiply accumulator, a multiply-accumulate operations can be completed in one 
machine cycle, it have a unique address and reverse the cycle of addressing 
capability and can quickly complete the filter design, but DSP can only provide the 
hardware optimization to Some fixed operators, the system of DSP is still a serial 
instruction execution system, and optimization of these operations is not fixed to 
meet the needs of all algorithms. 

1.2 Using specific application signal processor (ASIC) to 
achieve 

ASIC is a hardware chip designed to dedicated signal processor or application for 
a fixed algorithm specially. 
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It is fast, small, security and high performance, but the design cycle is long, so 
non-high -volume applications possess a single features and expensive, flexibility 
of the system design is poor. 

1.3 Using FPGA implementation 

Programmable Logic Devices -FPGA adopt LCA (Logic Cell Array) structure, the 
internal structure include three parts of configurable logic block (CLB), 
input-output module (lOB) and. FPGA not only inherited the advantage of ASIC in 
the large-scale and highly integrated degree, but also overcome the shortcoming of 
common ASIC that design cycle is long, big investment and poor flexibility. 
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