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Figure 4.15  SSB spectra.
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0,(w) Figure 4,17  Transfer function of an ideal
| H(w)] 7 /2 phase shifter (Hilbert transformer).
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is the Hilbert transform of m(¢). From Eq. (4.14b), it follows that if m(z) is passed through a
transfer function H (@) = —j sgn (), then the output is m, (¢), the Hilbert transform of m(z).
Because

H(w) = —j sgn (w) (4.16a)
_|-j=1ei"2 w>0 -
- [ j=1e/"? w<0 (4.16b)

it follows that | H (w)| = 1 and that 6, (w) = —n/2 forw > 0 and /2 for @ < 0, as shown in
Fig. 4.17. Thus, if we delay the phase of every component of m(t) by m/2 (without changing
its amplitude), the resulting signal is m (¢), the Hilbert transform of m(t). Therefore, a Hilbert
transformer is an ideal phase shifter that shifts the phase of every spectral component by —7 /2.
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that the USB spectrum ®ysp(w) can be expressed as
Dyss(@) = Mi(w — ) + M_(0 + @)

The inverse transform of this equation yields

Vs (t) = my(t)e/” + m_(t)e o!
Substituting Eqgs. (4.13) in the preceding equation yields

Pusp (1) = m(t) coswct — my (t) sinw.t (4.17a)
Using a similar argument, we can show that

Prep (1) = m(t) coswct + my () sin w.t (4.17b)
Hence, a general SSB signal ¢y, (t) can be expressed as

Yesp () = m(t) coswct F my (t) sin w.t 4.17¢)

where the minus sign applies to USB and the pllis sign applies to LSB.
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Figure 4.20  SSB generation by phase-shift method.
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We can now express the SSB signal in terms of m(t) and my(t). From Fig. 4.16d it is clear
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Figure 4.21 gpectra of the modulating sig-
M(w) nal and corresponding DSB, SSB, and VSB
(a) signals.
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