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FIGURE 4-5 Single sideband by phase shift.

voltage (shifted through 90°) and the carrier voltage. Sometimes the modulating volt-
age phase shift is arranged slightly differently. It is made +45° for one of the balanced
modulators and —45° for the other, but the result is the same.

Both modulators produce an output_consisting-only. of sidebands. It will be
shown that botlﬁfb@a?s‘ideband? lead the input carrier voltage by 90°. One of the lower
sidebands leads the reference voltage by 90°, and the other lags it by 90°. The two

G vt e

Lﬂﬂerﬁaerﬁ’é_nasare thus out of phase, and"when combined in the adder, they cancel
each other. The upper sidebands are in phase at the adder and therefore add, giving

f T S
e

SSB in which tl}_ewlogg‘rgngx_e_bﬂ)dhgs been canceled. The previous statements may be
proved as follows. T

If it is taken for granted that the two balanced modulators are also balanced with
respect to each other, then amplitudes may be ignored as they do not affect the result
Note also that both balanced modulators are fed from the same sources. As beforc‘
taking sin w,.t as the carrier and sin w,,t as the modulation, we see that t-he bal ce(i
modulator M, will receive sin ,, and sin (w.r + 90°), whereas M -

90°) and sin . t. Following the reasoning in the proof of the ba]

2 takes sin (w,,7 +
anced modulator, we

know that the output of M, will contain sum and di
ifference frequenci
e e — e — encies. Thus
vy = cos [(@.1+ 90°) = w,t] — cos [(w,.1 + 90°) + O] —fvovr- o W §

= COS (w(-t — w,tt 900) — Cos (wt‘t + w,,r + 900)
(LSB) (USB) (4-14)

Similarly, the output of M, will contain

vz = €0$ |w .t — (w,,1 + 90°)] — cos w1 + (@, + 900
m

= €08 (0.1 =~ Wyt = 90°) — cos (w_ 1 + Ot + 907 L
The output of the adder is (4-15)
vo =V tva=2c0s (0.1 + w,t + 90°)
| (4-16)
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ent frequency terms are applied acr
carrier frequency and has a
alongwith the carrier t 0
circuit, carrier
wave is produced.
Mathematical Analysis RN T
Let us consider that carrier voltage is
v, =V, cosOt
where @, is the carrier frequency.
1et the modulating voltage be exp
Uy =V, COSO
Where w,, i8 the modulati frequenc
The total a.c. voltage across the diode is

Uy =Uc+ Up

v, =V, cos@ ¢ !

The non-linear relationship betwéﬁ
expressed as Ly
i=a+bu,+ vl
where a, b, and ¢ are constants .
i = current through

Putting the value of v, from equati
i =a+bug+ cwlr=a+bV,

or i=a+bV, cosot+ bV, cos®, b +

‘;
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GWECA/I M.T./ IV CSE (A&B)
Subject-Principle of Communication
Attempt all questions. MM: 20
(1) Generate the AM wave using Square Law

diode modulation method. (7)

(2) A broadcast radio transmitter radiates 10
Kw when the percentage of modulation is 60.
How much of this is carrier power?  (6)
(3) Explain the Phase-shift method to generate
the SSB-SC signals. | (7)
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