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ASIC DESIGN FOR DSP APPLICATIONS 

Time Allotted : 1
  

! 

1

2
 Hours Full Marks : 30 

 

The figures in the margin indicate full marks. 

Candidates are required to give their answers in their own words 

as far as practicable. 

    Answer any two questions. 2 × 15 = 30 

1. a) What are the basic difference between ASICs and    

FPGAs ? Compare the advantages and drawbacks 

between ASCIs and FPGAs. 2 + 2 

 b) Give the VLSI design flow and FPGA design flow and 

compare them. 5 

 c) What are the basic issues in designing a high 

performance DSP processor ? 2 

 d) Indicate some applications that require high 

performance DSP processors. 2 
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 e) What are the basic building blocks in designing a DSP 

processor ? 2 

2. a) What are the different issues in designing a system on 

chip ? 3 

 b) Give a complete architecture of a 4-tap FIR filter which 

can work in a pipelined fashion ? What should be the 

maximum sampling rate for such an architecture where 

multiplication time is     

! 

t1 and addition time is     

! 

t2  ? 6 

 c) Give the block diagram of the direct form realization of 

an FIR filter and calculate the minimum sampling time 

required for such a filter. 6 

3. a) Using the FIR filter show mathematically how an IIR 

filter can be designed. 4 

 b) Give the basic architecture of a digital integrator and 

digital sine-wave generator. 2 + 3 

 c) Give the architecture of an FFT processor. 6 
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4. a) Indicate the basic building blocks required to design an 

FPGA. What are the limitations of the LUT based 

approach in designing an FPGA ? What do you mean by 

configuration latency ? 2 + 1 + 1 

 b) What is flexible radio ? Give the detailed block diagrams 

of a digital receiver and a trans-receiver. 2 + 4 

 c) A software radio is to be implemented using an FPGA 

which is to be interfaced with a CPU. Depending on the 

command issued to by the CPU, the FPGA will be 

configured to a particular modulation/demodulation 

scheme. Give the block diagram of such a scheme and 

explain the operation. Show all the necessary signals. 5 

    


