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1 dB-Rechnen

für Spannungen: 20 · log10
(︃
U1

U0

)︃
für Ströme: 20 · log10

(︃
I1
I0

)︃
für Leistungen: 10 · log10

(︃
P1

P0

)︃

dBm =⇒ 10 · log10
(︃

P1

1 mW

)︃
dBW =⇒ 10 · log10

(︃
P1

1 W

)︃
dBV =⇒ 10 · log20

(︃
U1

1 V

)︃
dBmV =⇒ 10 · log20

(︃
U1

1 mV

)︃

2 Faltung

(s1 ∗ s2) (t) =
∫︂ ∞

−∞
s1 (u) · s2 (t− u) du

3 Ideale Abtastung

xs (t) = x (t) ·
∞∑︂

n=−∞
δ (t− n · Ts)

Xs (f) = X (f) ∗

(︄
1

Ts
·

∞∑︂
n=−∞

δ (f − n · fs)

)︄

∞∑︂
n=−∞

δ (t− n · Ts) =

∞∑︂
n=−∞

1

Ts
· exp (j · 2 · π · n · fs · t)

=⇒ Xs (f) =
1

Ts
·

∞∑︂
n=−∞

X (f − n · fs)
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4 DFT

m ∈ [0, N − 1]

X [m] =

N−1∑︂
n=0

x [n] · exp
(︃
−j · 2 · π

N
·m · n

)︃
f [m] =

m · fs
N

, ∈ [0, fs[

∆f =
fs
N

Normierte DFT: cm =
X [m]

N

5 FFT (radix 2)

6 Window Functions
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7 Leakage

8 CFFT

9 LTD
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10 FIR

hFIR [n] = {b0, b1, . . . , bN}

11 IIR
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12 Filterspezifikation

13 z-Transformation

z = es·Ts

z = ej·2·π·f ·Ts

z = ej·Ω

X (s) =

∞∑︂
n=−∞

x [n] · e−n·s·Ts

X (z) =

∞∑︂
n=−∞

x [n] · z−n

X (f) =

∞∑︂
n=−∞

x [n] · e−j·2·π·n·f ·Ts

Severin Sprenger
(w/ inputs from lienhyan)

June 17, 2026
5

Zf. DSV1 SW 1-8



ZHAW Zurich University of Applied Sciences, Winterthur

14 Übertragungsfunktion (UTF)

H (z) =
Y (z)

X (z)

H (z) =

∑︁N
k=0 bk · z−k

1 +
∑︁M

k=1 ak · z−k

H (z) =
b0 + b1 · z−1 + · · ·+ bN · z−N

1 + b1 · z−1 + · · ·+ bM · z−M

14.1 Differenzengleichung

y [n] =

N∑︂
k=0

bk · x [n− k]−
M∑︂
k=1

ak · y [n− k]

Y [z] =

N∑︂
k=0

bk · z−k ·X (z)−
M∑︂
k=1

ak · z−k · Y (z)

14.2 Pol-Nullstellen-Darstellung

H (z) = b0 ·

N∏︁
k=1

(z − zk)

M∏︁
k=1

(z − pk)

· zM−N

zk → Nullstellen

pk → Polstellen
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15 Anhang
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