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SERIES Z TO PARALLEL Z TRANSFORM

TOOL: Once a series impedance is simplified to a single (real) resistance, , in series with a 

single imaginary impedance,  , (1) gives the value of an equivalent single (real) 

resistance in parallel with a single imaginary impedance.

Rectangular form (1)

Polar form (2)

VERIF: Verification of formulas (1) and (2).

Rect (1)

https://ctools.ece.utah.edu/ImpedanceCircuits/_ImpedanceCircuits.htm
https://ctools.ece.utah.edu/

	CONCEPTUAL TOOLS
	By: Neil E. Cotter
	Impedance Circuits
	Series to parallel impedance
	Formulas (cont.)


	By: Neil E. Cotter
	Impedance Circuits
	Series Z to parallel Z transform



1zl
os(Z2)

1zl
Sin(Z2)

7 _
Z|e?“% = |Z|[cos(£Z) + jsin(£Z)] = 11J:




\Z]
cos(2Z)

1z _ 1 1
iz~ A

1

1 cos(£2) + jsin(£2)
sin(ZZ) cos(£Z)+ jsin(2Z)

J
cos(£2) + jsin(£Z)
" cos?(£2) + jsin(£2)
—\Zllcos(£Z) + jsin(2Z)]  Polar  (2)

=z

cos(£7) +





 
 
 
 
 
 




 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 












2, g2
(R*+X%) = | i

= (R +XY) ——

— (R XY ——-
X R+ jX

=(R+x?)-
R+ X








 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 




 
 
 
 
 




 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 




Toots O s inpde il 1 sl e s, & n ik
il ey o, 1. (1) e e e o 3 i s ()
et il i g gy .

g

R ()

i,

e Sy E N,
P ———
R oy
wor 5205
rex -
IR
iz iz~ iz iz
g =
i
"- [z e
ez I -

corc2) i
e ened

iz ] i )




		 CONCEPTUAL TOOLS				By:  Neil E. Cotter		Impedance Circuits

								Series to parallel impedance

								Formulas (cont.)

								

								





	

		 CONCEPTUAL TOOLS

		

		By:  Neil E. Cotter		

		Impedance Circuits

		

		

		

		

		Series Z to parallel Z transform

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		







Tool:	Once a series impedance is simplified to a single (real) resistance,   TexMaths12§display§R§svg§600§FALSE§, in series with a single imaginary impedance,   TexMaths12§display§jX§svg§600§FALSE§, (1) gives the value of an equivalent single (real) resistance in parallel with a single imaginary impedance.

  TexMaths12§display§R + jX = \cfrac{R^2 + X^2}{R} \hspace{2 pt} || \hspace{2 pt} j \cfrac{R^2 + X^2}{X}§svg§600§FALSE§	Rectangular form	(1)

  TexMaths12§display§|Z|e^{j\angle Z} = |Z|[\cos(\angle Z) + j\sin(\angle Z)]
= \cfrac{|Z|}{\cos(\angle Z)} \hspace{2 pt} || \hspace{2 pt} j \cfrac{|Z|}{\sin(\angle Z)}§svg§600§FALSE§	Polar form	(2)



Verif:		Verification of formulas (1) and (2).

  TexMaths12§latex§\begin{align*}
\cfrac{R^2 + X^2}{R} \hspace{2 pt} || \hspace{2 pt} j \cfrac{R^2 + X^2}{X}
& = (R^2 + X^2) \cdot \cfrac{1}{R} \hspace{2 pt} || \hspace{2 pt} j \cfrac{1}{X} \\
 & = (R^2 + X^2) \cdot \cfrac{1}{R + \cfrac{X}{j}} \\
 & = (R^2 + X^2) \cdot \cfrac{1}{R + \cfrac{X}{j}} \cdot \cfrac{R + jX}{R + jX} \\
 & = (R^2 + X^2) \cdot \cfrac{R + jX}{R^2 + X^2} \\
 & = R + jX
\end{align*}§svg§600§FALSE§	Rect	(1)

  TexMaths12§latex§\begin{align*}
\cfrac{|Z|}{\cos(\angle Z)} \hspace{2 pt} || \hspace{2 pt} j \cfrac{|Z|}{\sin(\angle Z)}
& = |Z| \cdot \cfrac{1}{\cos(\angle Z)} \hspace{2 pt} || \hspace{2 pt} j \cfrac{1}{\sin(\angle Z)} \\
& = |Z| \cdot \cfrac{1}{\cos(\angle Z) + \cfrac{\sin(\angle Z)}{j}} \\
& = |Z| \cdot \cfrac{1}{\cos(\angle Z) + \cfrac{\sin(\angle Z)}{j}} \cdot
  \cfrac{\cos(\angle Z) + j\sin(\angle Z)}{\cos(\angle Z) + j\sin(\angle Z)} \\
& = |Z| \cdot 
  \cfrac{\cos(\angle Z) + j\sin(\angle Z)}{\cos^2(\angle Z) + j\sin^2(\angle Z)} \\
& = |Z|[\cos(\angle Z) + j\sin(\angle Z)] \hspace{18 pt} \text{Polar} \hspace{27 pt} (2)
\end{align*}§svg§600§FALSE§

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 




