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In phase shift keying, the phase of the carrier is varied to
represent two or more different signal elements (Both
peak amplitude and frequency remain constant).

In binary PSK, we have only two signal elements: one
with a phase of O° , and the other with a phase of
180°
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E%XX} Principle of BPSK

Phase Shift Keying (BPSK), binary symbol '1' and '0' modulate the Ph&!'

In Binary
the carrier. Let the carrier be,
s() = Acos(2nfof) - (47))
‘A’ represents peak value of sinusoidal carrier. In the standard 1 2 load register, e
power dissipated will be,
P = 5A2
A = J2P - (472)

-~ - . el _L—_ AAJ L-- 1on J
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Whenthesymbolischanged,thenthephaseofthecarrierischangedby180degm

(n radians).
Consider for example, .
Symbol '1' = s; (f) = 2P cos(2nfj 1) | - (473
If next symbol is '0' then,
Symbol '0'= s, (f) = V2P cos(2n fot+m . (474)
Since cos (6 + M) = —cos6, we can write above equation as,
59 () = - \/z_PCOS(ZﬂfO t) ous (4»75’
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Fig. 4.7.1 (a) Binary sequence
(b) Its equivalent bipolar signal b(r)
(c) BPSK signal
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BPSK - Generator
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Fig. 4.7.2 BPSK generation schems
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BPSK - Recelver

Fig. 47.3 shows the block diagram of the scheme to recover baseband signal from
BPSK signal. The transmitted BPSK signal is,

s(t) = b(t) V2P cos(2nfy 1)

s(t) = b(t)V2P cos(2nfy t +6) - (472
Received =
i s(t) = b(t)V2P cos(2rf,t + 8)
sagnal 2
b(t)V2P cos (2nf,t + 0)

Squaring Synchronous
SolkTy)

cos’(2nft + 8) | cos{(2ndyt + 0))

=3

cos{2(2xi,t + 8)]
Fig. 4.7.3 Reception BPSK scheme
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BPSK - Recelver > O

1) Phase shift in received signal : This signal undergoes the phase change demﬂ.‘
upon the time delay from transmitter to receiver. This phase change is normally
fixed phase shift in the transmitted signal. Let the phase shift be 8. Therefore th
signal at the input of the receiver is,

2) Squaring circuit : Now from this received signal, a carrier is separated since this ®
coherent detection. As shown in the Fig. 4.7.3, the received signal is passed

:‘e"""‘g’“‘thw device. At the output of the square lawdevioethesigl‘\ll“’m

sz (21![0 4 '*6)

Note here that we have neglected the amplitude, because we are only interested -
the carrier of the signal.
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BPSK - Receiver s S
(LTI 115
ow that,
We kn - R
ol S
14cos2(2nf,t+0)
cos? (2nfot+0) = 5 fo!+9)
: C. level
or = ;*%COSZ(ZRIOHO) Hm—z—rcpfeaenuaDC
whose
3) Bandpass filter (BPF) : This signal is then passed through a bandpass filter s
passband is centered around 2 f,. Bandpass filter removes the D.C. level of 7
at its output we get, Y -
COS Z(Zﬂfo [ + 0) ms 8lgr\al .}\as 'frequef\—c_‘)-' A;‘A’{l
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BPSK - RECEIVER

COS Z(LM [ I +U) A ) -y
4) Frequency divider (fg + 2) : The above signal is pw through a frequ:\('y dxvxw
by two. Therefore at the output of frequency divider we get a carner gnal whose

) ! ).

frequency is fp 1.e. COS (2r fo £t + o

5) Synchronous demodulator : The synchronous (coherent) demodulatormttri\t:ljt: i
the input signal and the recovered carrier. Therefore at the output of multip

getl
b (1) V2P cos(2nfo t +8)x cos(2nfo t +6) = b (t) V2P cos? (2n fo t +6)

b(z)Jz_ﬁx-lz-[ncosz(znfoue)]

= b(t) g [1+ cos 2(2n fo t +6)] .. (4.7.8)

The above signal is then applied to the bit

integrator integrates the signal over one Dbit
and ending times of a bit.

6) Bit synchronizer and integrator :

synchronizer and integrator. The |
period. The bit synchronizer takes care of starting
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BPSK - Generator

' s
VST
Bandwidth of BPSK Signal
The spectrum of the BPSK signal is centered around the carrier frequency f,.
If f} =,I,i , then for BPSK the maximum frequency in the baseband signal will be
b

f, see Fig. 4.7.6. In this Fig. 4.7.6 the main lobe is centered around carrier frequency
fo and extends from fy — f;, to fy + fp. Therefore Bandwidth of BPSK signal is,

BW = Highest frequency — Lowest frequency in the main lobe
= fo+fo —(fo = /fp)

BW = 2f, | .. (4721)

Thus the minimum bandwidth of BPSK signal is equal to twice of -the highest
frequency contained in baseband signal.
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THANK YOU
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