


Therefore, it peind O
7+ samplin : - A6.25)
x.(n Y .
This prm.m:ﬁn}c;tiiugs ¢ conversion is performed by fiyy,
block and is denoted as C/D.
The reverse process i.e. diserete-t
IO, is performed by third block.

.m-dia:rete-tim
o-contiuuuus-tinm conversion, denoted 5

This means that D/C operation produces & continuous-time signal y () whygy,

is related to the discrete-time signal Y4(n) 4%
=6, 26)

¥4 = 2D , , _
In view of the above two operalions. the block diagram in figure 6.21 may },

modified as
= d y = {nn :
oD Idll'l]--!..{?tn mma_tlm Ja-[ﬂ] Xe nic
sl Conversgion > System Conversion >y
T T
Sampling-time Sampling-time
Fig 6.21.
The C/D process may further be explained with the help of figure 6,21,
Impulse-train
P
n Conversion of
X (1 _,é Ty Linpulse-train e =
Gunﬁnl:u.:s-timc )1 to diservte-time —>» 3301 = %D
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Fig. 6.23,

6.9.1. Fregquency domain A '

iili!'!?t!!_%lll-tiilﬁa,ll’!jnah n Analysis of Discrete-time processing of con-
~ The whole -

frequency ﬂﬂ.mﬂ'gq:::i:l?n?aim be ﬂﬂl}fzed in frequency domain als
respectively, Lot 'the.mm:'inuww'nnd Wy I continuous-time and e =
| Y, (jo) respectively w::;em::ﬁ:ﬁf tl‘unat_'opm of x(t) ;T:? J'Le(-:}l n;g
and y,(n) be X, (jo,) and Y,liog) raspectiv:?;ewﬁme Fourier transforms of




Since x(f), the sampled gignal is expressed as

0 = Y x@T)b-nD) (6.27)
Mooz =,
Thevefore, its Fourier Transform will be
xﬂﬁoﬂ = Zx" (nT) E-jun'l"  (B.28)
fi=—as
The discrete-time Fourier transform of x,(n) 13 given by
X, o) = Zx,., (n) ¢ %o [ xdm) == (0D] (6.28)
N == pm
: S = fwgn
Therefore, X, (o) = 2 %(m)e .(6.30)
== -
Comparing equations (6.29) and (6.30) we have,
X, Gy = X (joyT) «(6.31)
A X, (o)
0 > W
X. ()
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Fig. 6.23.
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IR lcasaton di sl ionkllp ancay Bk X,(o) and X, (oo

«(6.32)






(it) Half-Sample Delay
Now let us consider the imgpl P , tinu-
. ~ plementation of a time-ahilt or delay of a con
ous-time signal thm“ﬁh the use of a system in the form of Figure 6.26. The
jnput antl output of this svatem are related by
YA =x01 -t L ABBT)
When ;.I:m input s,(1) is band limited and samplinbg is done at the sampling
rate slightly e “t’f than Nyquist rate. The time t,, is called delay time.
We can determine CTFT of Eq. (6.30) using time-shifting property of CTFT
a8
CTFT {y (0} = CTFT {s,(t - t5))
ot Y (jw) = g~ Jolg 8. (jo)
Eq. 6,31 can be written as

.16.38)

. Yo(jw) '
H g R ...(8.38)
tﬂm} 3.:(_](!]} e m

The wansfer function for band-limited signal is given by

H (o) = {e T8 ol < . AB.40)
ﬂr ﬂtherWis'ﬂ
whera o, = tha cut-off frequency of the continuous-Lime filter. ,
Frequency response H (jw) corresponds to n time-shift for band-limited sig-
nals and rejects all frequencies greater than we. The ma gnitude and phase re-
‘sponse is shown in figure 7.26,

a

--ﬂl'._r u_l‘
l

Fig. 6 26, Frequency response fora continuots-time delay
(a) Magnitude response (h) Phuse response.

The corresponding discrete-time H (o0
~ frequency response for w, = 2m_ 18 ex- | g ( J|
pressed as |
H.;(ef““) = ¢ % for |ag|<w -
' .(B.AL)

This frequency response is shown
n figure 6.27.

~ For band-limited inputs, the out-
'fii%a‘---délayad veplica of the input.

L an integer, the sequence y,(n)

ayed replica of x,(n). Tt

()

corresponding discrete-time delay

s [ ] ] (6.42) Fig. 6.27. Fﬂl’qwm response for the
. (a) Magnitude response (b) Phase response.






