USN 10EC751

Seventh Semester B.E. Degree Examination, Dec.2014/Jan.2015
DSP Algorithms & Architecture
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“’T*’;;f Note: Answer FIVE full questions, selecting o e
“ i at least TWO questions from each part. ’ @ '
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g N PART - A y 4
g 1 a Exp%ﬁglgltal signal processing system with the help of a block dia rm{i’ (07 Marks)
k! b. List jor unique architectural features implemented in any prograrg)mable DSP devices.
i Oony iy (03 Marks)
s C. Derive the felationship between DFT and frequency response and also define frequency
£ resolution and‘sgnal record length. 4 (06 Marks)
3 d. An FFT is employeg for determining the frequency coz ents of a random signal. It is
g required that the r@fh%tlon of FFT to be <=5 Hz,“\foz*wﬁ signal with f,« = 1.25 kHz.
I Determine i) Sampli erval, TS. e
ii) FFT lengik[N) as a power of 2. 3 -
iii) Minimum mg@ ;ecord length atly ’ (04 Marks)
2 a. Draw the structure ofa 4x4 Braummuﬂ;lhplwr and also explain its operation. (08 Marks)
b. Explain the pointer updating algorlthqxfg circular addressing mode. (08 Marks)
¢. Compute the sequence in which the ;n;mt data should be ordered for a 16 point DIT FFT
using Bit reversed addressing mo@. (04 Marks)
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3 a. Describe the following un@of TMS320C54X)Cmcessor 1) Barrel shifter ii) Central

ompleting your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

revealing of identification, appeal to evaluator and /or equations written eg, 42+8

processing unit. O (08 Marks)
b. What is meant by a sing mode? Explain the abso{t@, accumulator, direct and indirect
addressing mode.gw _ S320C54XX DSP processor. o (12 Marks)
. .
4 a. Describe t}:g%eration of the following instructions:
1) MAC *AR4+ B, A
ii) M MAS\PAR3-, *AR+, B, A
1ii and RPTB. " fﬂﬁ » (06 Marks)
b. ain the hardware timer of TMS320C54XX DSP with logical block dia«g‘rgpl. (07 Marks)
cp:ﬁ@xplain the pipe line operation of TMS320C54XX processor. " f:;, (07 Marks)
S PART - B e
- 5" a. What is the significance of Q-notation in DSP? (04 M"{l;ks)
‘;\%{;ﬁ‘“ﬁi@ b. Represent each of the following numbers in desired Q-notation format: v -
°X i) -352 as Qo number. o
B “ i) 3.125 as Q; number.
k! i) BDAFh in ; and Q5 number.
g iv) -0.160123 as Q;s number.
£ v) 4400h as Q, number. (06 Marks)
E c. Explain with the help of block diagram and mathematical equations implementation of
decmmation filter on TMS320C54XX processor. (10 Marks)
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What minimum size FFT must be used to compute 500 points DFT? What must be done to
the samples before the chosen FFT is applied? (04 Marks)
Derive the optimum scaling factor for the DIT FFT butterfly. (08 Marks)
Write an assembly language program for implementing following on TMS320C54XX
processor:
1) Bit reversed address generation
ii) Spectrum of the transformed data. ((}\M%’rks)
What i1s an interrupt? With a neat flow chart explain handling of y‘lteri'upt by
S$320C54XX processor. * (10 Marks)
does DMA help in increasing the speed of a DSP processor and al& explam register
sub addte sing technique for configuring DMA. (10 Marks)
With neé% ¢ diagram explain the DSP based biotelemetry reg&;ueir (10 Marks)
With neat bl iagram explain the CODEC interface circuit.», & {10 Marks)
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