
IQ demodulation

S(t) = I(t) + iQ(t) = r(t)eiϕ(t) ,

i.e.
ReS(t) = I(t) , Im(t) = Q(t) , r(t) = |S(t)|2 , ϕ(t) = arg S(t) .

Diskrete samples, sample rate 1/T : Sn = S(nT ) .
Sei f differenzierbar,

ḟ(t) = lim
h→0

f(t + h)− f(t)

h
.

Verschiedene Approximationen der Ableitung von fn = f(nT ) :

d1fn =
fn+1 − fn

T
, d2fn =

fn − fn−1
T

, d3fn =
fn+1 − fn−1

2T

FM Demod.

ϕ(t) = arg S(t) = arctan
Q(t)

I(t)
,

ϕ̇(t) = d
dt
ϕ(t) =

1

1 +
[Q(t)
I(t)

]2 d

dt

Q(t)

I(t)
=

Q̇(t)I(t)−Q(t)İ(t)

I2(t) + Q2(t)

=
Q̇(t)I(t)−Q(t)İ(t)

|S(t)|2

(∗)

d1) Approximation (∗) linke Seite, ϕ̇(nT ) ≈ d1ϕn = ϕn+1−ϕn

T
:

Sn+1Sn = rn+1rne
i(ϕn+1−ϕn) = In+1In + Qn+1Qn + i(Qn+1In − In+1Qn)

; ϕn+1 − ϕn = arg(Sn+1Sn) = arctan
Im(Sn+1Sn)

Re(Sn+1Sn)

= arctan
Qn+1In − In+1Qn

In+1In + Qn+1Qn

d2) Approximation (∗) recht Seite, Q̇(nT ) ≈ d1Qn, İ(nT ) ≈ d1In :

(Qn+1 −Qn)In −Qn(In+1 − In)

|Sn|2
=

Qn+1In −QnIn+1

|Sn|2
=

Im(Sn+1Sn)

|Sn|2

d3) Wenn Signal FM-moduliert, dann |S(t)| = const .
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