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Series Combinations 

 

Parallel Combinations 

ZR = R ZL = jωL ZC =
1

jωC
= − j

1
ωC

Zseries = Z1 + Z2 + Z3 + ⋯ + Zn

R and L in Series: ZRL = R + jωL

R and C in Series: ZRC = R − j
1

ωC

L and C in Series: ZLC = jωL − j
1

ωC
= j (ωL −

1
ωC )

R, L, and C in Series: ZRLC = R + j (ωL −
1

ωC )

1
Zparallel

=
1

Z1
+

1
Z2

+
1

Z3
+ ⋯ +

1
Zn

Two Impedances in Parallel: Zparallel =
Z1Z2

Z1 + Z2

R and L in Parallel: ZRL =
R ⋅ jωL
R + jωL

=
ωL R2 + jω2L2R

R2 + ω2L2

R and C in Parallel: ZRC =
R ⋅ (−j/ωC )

R − j/ωC
=

−jR /ωC
R − j/ωC

=
R

1 + jωRC

L and C in Parallel: ZLC =
jωL ⋅ (−j/ωC )

jωL − j/ωC
=

L /C
ωL − 1/ωC

=
jωL

1 − ω2LC

R, L, and C in Parallel:
1

ZRLC
=

1
R

+
1

jωL
+ jωC

=
1
R

+ j (ωC −
1

ωL )
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