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Digital Communication System

m(t)
> Sampler > Quantizer > Encoder-line > Mod.

t= nT, encoding

ASK PSK FSK

Line encoding :

① Unipolar non-return to zero (NRz)

digit o -> or I

·digit 1-5u Tb
~

bit duration =To c data rate

g 1 1 0 1 0 oI bit rate = Rb = (b)
Su

g DC value

② Polar NRZ

digit o --5r

digit3 -> 5V

81 10 1 0 o I

Su DC value X

- Sy
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③Unipolar RZ o 11 0 1 0 o I

digit 0- > or

digit1a 2n-
↑ Th Joi

Omg

To Evaluate Bu 8 ~
< To

-E

=R

90%

n
Bu

B 2Rb 95 % = E = 2Rb

BWas = Urb

④ Bipolar Rz
o 11 0 1 0 o I

digito-
,
V I

digit 3-

-]
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m(t)
> Sampler > Quantizer > Encoder-line > Mod.

t= nT, encoding

191) PSK FSK

~

Channel
Si(t) if 3

transmittedy = (( -Ez)
Self if

v transmitted

S Threshold(5) Sampler
Matched filter

[ + [
n(+)

comp. h(H)=S,(T-H)-Sz(T-#) ↓
noise

t= nT
+

z(t))x-1 is transmitted AWGN

z(t)<*+
-> 0 is transmitted

Note:

· T : bit duration
>

T =+b
· Rb:=E :bit Rate

· El = energy forSit

T
where El=Sichdt Ed
· Earg = Eb = average energy per bit Eb = Este
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Base Band Signal transmission

digt digo
Or - S

if Si(t) = - Su(t) [antipodal]

Example : the binary digital communication signaling scheme emplies the

following 2 equal probable signals Silt) and Szlt) = -Si(t[antipodal) to represent

binarylogic 1 ando respectively over a channel corrupted by AWGN with

power Spectral densityN w/Hz
.

Here,

aSi(t) bitrate = 1(t)
·

s,

& Find and Sketch the impulse response h(t) ,
of thematched filter.

h(H) = Si (t -+)- Sz(t-t)
& 2S(- t ah(t

2C
= 2S, (T- t) c --

, - -- => -
= 2S , (1 - t) !

o's 1-185 0 0.
5

③Evaluate average energy per bit

EYsictide ,Esctct -> Ei =E

-> Eaug= EitEr
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② Evaluate threshold comp.
It

3=t(( - Ez) = 0

& Evaluate Pb

Pb =Q(Hit
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· Binary AmplitudeShift Keying (BASK)
=> M

Sitt = Acos(aitfct)
digit1->

binary
, Unipolar NRZ

digito-> => m
Sz(t) = 0

> X 3

Sequence inse
=bit duration=Th

↓= Rb = bit Rate

E =side =Yaros(tfet)deAdsf
=+ (in(ft)-sin(o)f

Ez=oldt= o =At

average energy per bit

Eaug = Eit =A

-= (Ei -(2) = A = Eaug

To Obtain optimum Receiver
· Matched Filter

matched z(t) >*+ if dig.
I trans

filter Threholdy(t)
> h(t)=S, (T= H)

r(+)
> Sampler c comp > z(t)*+ if dig. O trans

-

Si(H+ h(t)
-Salt- + ) Lt-nE 5= &(E,- E2)

~ Si(t)-Selt)
> X Threshor > z(t) >It if dig.

I trans

y(t) <Ylldt > Comp. z(t) <It if dig. O trans
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Note : r(t) = y(t) * h(+)

=Yy(s)h(+ -3)dy
-2

=gy(g)(S, (b) -S2(b)]da
Prob

.
of Error =Pb=QSCH-ScH)dt)2No

PD =&(H) =Q
=P() =P()=Q) = Qual noise ratio

Binary Phase Shift keying (BPSK

Si(H) = Acos(2ifct) 3antipodalSzlt)=Acos(2Tfct)

=> M
Sitt = Acos(aitfct)

digit1->

=>V Szlt = Acos(2ifct)
binary

, Unipolar NRZ
digito->

> X 3

Sequence & T ,
T

,

CH)=Acos(2Tifct) mu
1-1

T

En =TACOS(2Tfct)de = At = Ez

Eaug = Eitfz = Ei =A

x=+(t -E2) = o
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Pb = /Sud== )=P
· Matched Filter

matched z(t) >*+ if dig.
I trans

filter Threhold

( > h(t)=S, (T= H) r(t)) Sampler C comp > z(t)*+ if dig. O trans

-Salt- + ) Lt-nE 5 0

-> 2S , /5 - 7)

BFSK : Binary Freq .
Shift keying

SiCH= Acos(2nfit) ; fi= fc+Af

Sz(t =Acos(2nf27) ; fr = fc-Af

->
vco >

mus

E ,=Arcos(2tfitdt=
Ez=Acos(2fzEIdt = A2t

Eaug =?

3= 3
Pb =Q))
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