
DSB-SC AM: Transmitter

×

c(t) = cos(ωct)

yx

y(t) = cos(ωct)x(t)

X = Fx, Y = Fy

Y (ω) = F{cos(ωct)x(t)}(ω)

= F
{

1

2

(

e jωct + e− jωct
)

x(t)
}

(ω)

= 1

2

[

F{e jωctx(t)}(ω)+F{e− jωctx(t)}(ω)
]

= 1

2
[X(ω−ωc)+X(ω+ωc)]
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DSB-SC AM: Receiver

×

c(t) = cos(ωct)

h
x̂vy

h(t) = 2ωc0

π
sinc(ωc0t)

v(t) = cos(ωct)y(t), h(t) = 2ωc0

π
sinc(ωc0t), x̂(t) = v∗h(t)

Y = Fy, V = Fv, H = Fh, X̂ = Fx̂

V (ω) = F{cos(ωct)y(t)}(ω)

= F
{

1

2

(

e jωct + e− jωct
)

y(t)
}

(ω)

= 1

2

[

F
{

e jωcty(t)
}

(ω)+F
{

e− jωcty(t)
}

(ω)
]

= 1

2
[Y (ω−ωc)+Y (ω+ωc)]

H(ω) = F

{

2ωc0

π
sinc(ωc0t)

}

(ω)

= 2rect

(

ω

2ωc0

)

X̂(ω) = H(ω)V (ω)
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DSB-SC AM: Complete System

×

c(t) = cos(ωct)

yx
×

c(t) = cos(ωct)

h
x̂vy

h(t) = 2ωc0

π
sinc(ωc0t)

Y (ω) = 1

2
[X(ω−ωc)+X(ω+ωc)]

V (ω) = 1

2
[Y (ω−ωc)+Y (ω+ωc)]

= 1

2

[

1

2
[X([ω−ωc]−ωc)+X([ω−ωc]+ωc)]+

1

2
[X([ω+ωc]−ωc)+X([ω+ωc]+ωc)]

]

= 1

2
X(ω)+ 1

4
X(ω−2ωc)+

1

4
X(ω+2ωc)

X̂(ω) = H(ω)V (ω)

= H(ω)
[

1

2
X(ω)+ 1

4
X(ω−2ωc)+

1

4
X(ω+2ωc)

]

= 1

2
H(ω)X(ω)+ 1

4
H(ω)X(ω−2ωc)+

1

4
H(ω)X(ω+2ωc)

= 1

2
[2X(ω)]+ 1

4
(0)+ 1

4
(0)

= X(ω)
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DSB-SC AM: Spectra

ωb
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1
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ω

Transmitter Input
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ω
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ππ

ωc0−ωc0
ω

2

H(ω)

−ωc −ωb−ωc−ωc +ωb

Y (ω)

−ωb ωc +ωbωc −ωbωb ωc
ω

−2ωc 2ωc

1

2

Transmitter Output

V (ω)

−ωb ωb
ω

−2ωc−2ωc −ωb −2ωc +ωb
2ωc2ωc −ωb 2ωc +ωb

1

2

1

4

−ωc −ωb ωb ωc
ω

1

−2ωc 2ωc

X̂(ω)

Receiver Output
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