
PSI3213: Circuitos Elétricos II

Parâmetros dos Quadripolos
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Equações dos terminais Cálculo dos parâmetros

M
at

ri
ze

s
de

Im
it

ân
ci

a Z =
[
z11 z12
z21 z22

] {
V1 = z11I1 + z12I2
V2 = z21I1 + z22I2

Parâmetros z

z11 = V1
I1

∣∣∣∣
I2=0

z12 = V1
I2

∣∣∣∣
I1=0

matriz de impedâncias z21 = V2
I1

∣∣∣∣
I2=0

z22 = V2
I2

∣∣∣∣
I1=0

Y =
[
y11 y12
y21 y22

] {
I1 = y11V1 + y12V2
I2 = y21V1 + y22V2

Parâmetros y

y11 = I1
V1

∣∣∣∣
V2=0

y12 = I1
V2

∣∣∣∣
V1=0

matriz de admitâncias y21 = I2
V1

∣∣∣∣
V2=0

y22 = I2
V2

∣∣∣∣
V1=0

M
at

ri
ze

s
H

íb
ri

da
s H =

[
h11 h12
h21 h22

] {
V1 = h11I1 + h12V2
I2 = h21I1 + h22V2

Parâmetros h

h11 = V1
I1

∣∣∣∣
V2=0

h12 = V1
V2

∣∣∣∣
I1=0

h21 = I2
I1

∣∣∣∣
V2=0

h22 = I2
V2

∣∣∣∣
I1=0

G =
[
g11 g12
g21 g22

] {
I1 = g11V1 + g12I2
V2 = g21V1 + g22I2

Parâmetros g

g11 = I1
V1

∣∣∣∣
I2=0

g12 = I1
I2

∣∣∣∣
V1=0

g21 = V2
V1

∣∣∣∣
I2=0

g22 = V2
I2

∣∣∣∣
V1=0

M
at

ri
ze

s
de

T
ra

ns
m

is
sã

o

T =
[
A B
C D

] {
V1 = AV2 + B (−I2)
I1 = CV2 + D (−I2)

Parâmetros ABCD

A = V1
V2

∣∣∣∣
I2=0

B = −V1
I2

∣∣∣∣
V2=0

C = I1
V2

∣∣∣∣
I2=0

D = −I1
I2

∣∣∣∣
V2=0

T−1 =
[
A′ B′

C ′ D′

] {
V2 = A′V1 + B′I1
−I2 = C ′V1 + D′I1

Parâmetros ABCD inversos

A′ = V2
V1

∣∣∣∣
I1=0

B′ = V2
I1

∣∣∣∣
V1=0

C ′ = − I2
V1

∣∣∣∣
I1=0

D′ = −I2
I1

∣∣∣∣
V1=0
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Relações entre as Matrizes dos Quadripolos
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1
C

D
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−D′
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− 1
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−

∣∣∣T−1
∣∣∣

C ′
−A′
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Y


z22
|Z| −z12

|Z|

−z21
|Z|

z11
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[
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y21 y22
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1

h11
−h12

h11

h21
h11

|H|
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|G|
g22

g12
g22
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1
g22




D

B
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B

− 1
B

A

B
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1

B′∣∣∣T−1
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B′
−D′

B′



H


|Z|
z22

z12
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−z21
z22

1
z22




1
y11

−y12
y11

y21
y11

|Y|
y11


[
h11 h12
h21 h22

] 
g22
|G| − g12

|G|

− g21
|G|

g11
|G|
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|T|
D

− 1
D

C

D
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A′
1
A′

−

∣∣∣T−1
∣∣∣

A′
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A′



G


1
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1
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h11
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A

1
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z11
z21

|Z|
z21

1
z21

z22
z21



−y22
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− 1

y21
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y21

−y11
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h21
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h21
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− 1
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1
g21
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g21

g11
g21
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g21


[
A B
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] 
D′∣∣T−1

∣∣ − B′∣∣T−1
∣∣

− C ′∣∣T−1
∣∣ A′∣∣T−1

∣∣
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z22
z12
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z12

− 1
z12

z11
z12



−y11
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1
y12

|Y|
y12

−y22
y12




1
h12
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1
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D
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A
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[
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C ′ D′

]

Nota: o símbolo |M| indica o determinante da matriz M.

2


