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Note o chiowie diy FIVE full questions.

I a With block diagram, axaign b= scheme of a digit] signal -~ o0 2 nem.
(2F Tiarks
Fig.i\b} shows tie front ¢nu of & simple dala acquisitcs svs.o. . De'ermine the
minimum sampling frequency F; to give an aliasing erros oi fasz than 29 of the
signal level in the passband.
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Fig. l{b) ' : {06 Marks)
¢. Eaplain the sieps to be followed 10 convert the sampling rate by a non-zt=ger factorn
| ) (66 Marks)
2. What js burrel shifier? Implement a 4 bit 'shift ieft barrel shifter. (10 Marks)
b, indicate and expiain the addressing mode provided in the archumdime of D37 ©
implement real time signal processing algorithm, {10 Marks)
3 a. With block diagram, explain the wnrk:rlg af a pmgr.'uu szquence provided in the
architecture of a DSP. {10 Maris)
b. With functional diagram, explain the cumra.l proccssmh, unit of the TMS 320C54XX
Processors. (10 NZarks)

4 a. What is the configuration of an-chip DARAM unchip SARAM and ROM if
1) MP/MC=0,0VLY =1 and DROM =0

i) MP/MC=1, OVLY = anc DROM =1
for TMS 320054167 {10 Marks)
b W.ite a program to compute the sum of three product teras gien by the eguation
v(n)=h,x(n)+hx{n-1)+a,x(n-2);
Where hg, W and h; are constarts and x(n), x(a-1) andlx(n-2) ere input samples
(10 Marks)
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(1)

) nrol.,asur I'se 2ExE SRAM memory chips.

2 | -
What is (J-notation? Compute the values represented by the o Bt fxel o
pumber N = 000 b in the Q135 and Q7 notations. s Marksg

Develop the TMS 320 C5432 program 10 implemem tha fallowing [IR filier
(0140227 £ 0127 fOis-0.227 )
(1+02527" [1-0.152" -052~)

(14 Marks)

HZ =

What 15 Bunerfly configuration in a DFT computaizon? Explain. Also determine the
followings for 2 128-point FFT computations :
i} MNumber of stages

w1 M ozer of butterflies in each stage
; sourabgr of burerflies needed jor the eatire computaticn [if Marks)
[J caian a dote memory system WCR address range GCH.JSDIJR = O0FFE: tr 2 05214

{1 Marks)

Write TMS 320C34XX code o show how the DMA channzl 3 context registers can

be initialized. Choose arbitrary values o be wrinen 1o the registers. (08 Marks)

With necessary dingrams, o :pl in general and tansienl operation in & symchronous

serial interface berween the 725 07X and a CODEC device. (12 Marks)

With block diagram, exgpiai o t .. fuactioning of a multi channel bui¥ered serial pen

(MCESP). {10 Marks)

Give the overview of JPLG g Tlin used in an image processing system. (10 Marks)
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4. ey Witk aneat ok Gie g am e lashelian oxgloin ha ahb = wler c*d:asw
'G""U.'J.' [EOCT IS, €10 Maks)
b1 Exploin brigfly 1ha following instructions of "C54 3 - wilh an examplie,
) MAC|k| Smam, S
i MFY Smem, # K dt K .
iy RPTE, o
iv) AT ACD Smam, pmod, Sig
wh o L Eman, Td dsr (10 Mok
4, (&) wmnapmgram In camgyeiey = mr-+c Wng ihe lnel:uctions of © C&dxx processor.
{7 Merks)
) Dascnba in de ail ihe impfemantalion ul an interpaiation fiter with C‘“II
(13 Masks)
6. (o) Discuss Ihe ruquignicnls wilh ragard 1o the implemeniolicn ol a ganaal DGFF
Eulterly in-picce compulation structure. Why shomid Ihr daig be sccled down
bBelole o dunng o Durlotiy computation ? (& Marks)
(6} Wile 0 "G5l 5y rauting Ingt con be used to implement the burteriy computotion.
N {F Meks)
(e} While o "CE4 vy eode ta fronsfer o block of dela from the progrom memaorny 12
tha data raafnsey. Foliowing ora the spatifications
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Srdon npalfouiput SODET dovice. (12 Morks)
by wWhat i vic2%* T Cormragni ocout this on e IMS320 C5518 O5P. What 15 s ceie 7
Bric fir dasonlra tho MoBSP of CR4AX, {5 Marics)
8. (o Vihy Dwse B oon gsplosion of opplicoions in which commaicicl progaammoble
D50y ¢re becoming rone ono mione powelul 7 {4 Morks)
fiy Swploin bripily e foliorwing | -
v ECG signol preacising for haon roby delarminalion
(1& Pdasks)
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Explain the scheme for updntmg filter coefficiunts in the adaptive filter implementation,

(06 Marks)
With a block diagram, 3lgorithm and TM5320:949x%" cude, explain the implementation of a
PID controller. : {08 Marks)
Explain the pol phase sub filter scheme used 1 me leraent an interpolating filter,
| {iré Ma ks)
I
Explain the memory space organization of T3 "% ! 1o« prodessor. (04 F larks)
Interface a 4K x 16 and a 8K x 16 SRAM ma=r -+ Fowte TMSE32003416 processor with
starting addresses 010000 h and 020000 hrope: . {08 Marks)
Discuss the 3 types of parallel 'O operatiors av= a0 ¢ 1 UME 320254106 processor,
(06 Marks)
Write an instruction sequence to initialize 1Fe & 14l ',,....-_ Me BSPZ in the TMEI20:5416
ProcUssor. (06 Marks)
With a block diagram explain the intemnal 1 Stz uf the cidee interface circuit
PCMI002. {06 Marks)
Using flowchartsialgorithms explain the use ¢! 'Citili - DSP interface for the simple
spplicanion of signal loop back (that is read a sonu asnhed 1o ADC and write back o
DAY {08 Marks)
With a block diagram explain the implementation of a DSP based biotelemetry receiver
svalem {07 Marks)
Deseribe the a'vosithm for pitch detection in speech (07 Marks)

n the pracess of JPEG encodimye (06 Marlks)
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Seventh Semester B.E. Deﬁr'e‘e_z Examination, Dec.08/Jan.09
DSP Architecture

) Max. Marks: 100
Note s Answer aup IIVE full guesiions,

A sipgnal x(t) is sampled at 8kHz. [T 500 samples of this signal are used 10 compure the
Fourier wansfurm x{k), determine the frequency Spacing between adjz sent v(k) elements .
and find the anzlog frequency (in Hz) cormesponding to K = 60 and 202, {04 Marks)
Write @ MATLAL program to design a third order butterworth lowpass filter (for a
sumpling frequency of 2000Hz and a cut-off frequency of 500Hz) and 1o plot the designed

filter frequency response. (06 Msrks)
With 2 noat figure explain the strecture of 8 4 x 4 Braun muliplier, (60 arke
Using block diagram shaow the zmplcmsnlalmn of a 8 x 8 multiplier using 4 x 4 mulupliers

as the building blocks, {04 Marks)

It is required top find the sum of 236 numbers, each represented bee 16 bits. Find the size of
the resulling sum, If six LSBs of the above sum are truncated, (lo prevent overflow) what

is the emor in the computation of the sum? {14 Marks)
Explain the organization of the on-chip memory in & DSP processor. [0 Marks)
For the follawing instructions specify the type of addressing mode, Also in each e
compute the memory address of the operands and the contents of the addrreg afier the
memory accets, The initial contents of the addrrez and offsetreg are 6200 and 030k

respectively. 1) ADD + * addrreg; i) ADD *addrreg, ¢ fTsetreg; iti) ADD * addrren.
(05 Marks)

Explain the pointer updating algorithm used [or the circular addressing mode, (02 Marks)

With a neat block diagram explain the functional architectire of TMS320¢ 54xx processor.
(05 Marks)

Explain with suitable examples the [ollowing data addressing modes of TMS320e55xx
processar i) .l"ml:urIkUIumr addressing, it} Memory mapped register addressing; 1) Direct

afdressing, {0 Marks)
Explain the operation of the folloving irstuctions 1) MY # 31h, A; i1) RPTZ A, & N,

i) DELAY * ARG iv) STH A, 1.+ 103 (6 Marks)

Write a TWMS320c54xx program ©» 7 "52 wverage of eight 16 bit consecutive numbers

stored in data mr.'mmly. {08 Marks)
Derive the seali Mactor of 2,414 gad b o he butterfly computation. (05 Marks)
Determine the number of comple, i 4l a. rwwltiplications required for computing N = 8
point DFT using direct and radlx ~ &, 77 sgcrithma, {03 Marks)
Expli in the computation of the ilﬂ]ij apuelouin, given the N = point transfonn adk).

(04 Marks)
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Seventh Semester B.E. Degree Examination, Dec, 07 / Jan. 0%

DSP Architecture
Max. MMars: 100

Mute 1 Auswer any FIVE full questions. |

Explain a digial signal processing syste.n with typical signals ina DSP seheme, (06 Marks)
The equation y{n)= 0.5 x{n) + (.3 x{n-1} aescribes a simple FIR filier whose out put is the
average of the current input x(n) and the past input x(n-1). Writ: the block dizram and

sketch the magnitude frequency response and phase frequency response. {06 Marka)
With block aiagram explain the ALU of a typical DSP devise. (05 Marks)
e

Eapliin the different cases that arise in apdoting the pointer in circular boffer addressing
I P P L

mitadle. (08 Marks)

With neat diageam explain the system level paralielism and pipe lining wifng,
i Single MAC implementation of an B-tap Flk filter.
it} Pipolined implementation of an 8-rap FIR filter using eight MAC wiiis {12 Marks)

With neat diagram explain the functional diagram of the central processing unit of the
ThUS 320 C54 xx processor, (10 Marws)
Explain the block diagram of the indirect addre:sng mnd:: of TMS 320 C 34 xx processor
using dual memory gperands. (06 Marks)
Assurting the current content of AR; to be 200 h, what will be its contients after each ol the
fullowing ThiS 320 C 54 xx addresting modes is used? Assumes that the coments of AR,
wre 20 b,

o =Al + Ol

iy raAll -~ O, (03 Marka)

Explaia the six stage pipe line overation of TMS 320 C 54 xx execution. L Marks)

Explain the Q-notation tw muoltiply lwo Qs number., (06 Marks)
What values are represented by the 16 bil fixed point number M =4000 b in the Q5 and the

(y notalion, _ (04 Murka)
Explain the implementation e £ ©1T a=1-oller of basic DSP algoriihm. {10 Marks)
With reference o overflew an? _'E‘l'.’_]‘g implement an & point FFT structure, scale factor
for all bufler files = Y. . X (10 Marks)

Dresign an interface to conmeel 16+ b = 16 fizsh memory 1o a TMS 320 C 54 xx device.

The processor address bugs jg % - ¢ - {10 Marks)
Explain with a Muw chart of wie 5w nmu.ilmg iy the DSP processor. {10 Marks)

With neat block diagrum exp 29 B3P of C 54 xx. {10 Marks)
Determine the timing parameser: (- o 1 5-bit data communication in a DSK configured for
a clock divisor of 6. The cect Lz 00k (CODEC - CLK)is at 12,288 MHz. (10 Marks)

Explain the ECG signal pﬂ:c"suug ot eart rae generated by the DSP ielemetry receiver
fram PPM signal, ‘ (10 Marks)

Explain the block diagram of & clipprng mu'n correlation pitch dector. (10 Marks)
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