CONCEPTUAL TooOLS By: Neil E. Cotter IMPEDANCE CIRCUITS

PARALLEL Z TO SERIES Z TRANSFORM

TooL: Once a parallel impedance is simplified to a single (real) resistance in parallel with a

single imaginary impedance, (1) and (2) give the value of the equivalent impedance.

RX
R||jX = W(X +JR) Rectangular form (1)
RX .
R||jX = N/ e +Xze’ta“ H(R/X) Polar form (2)
DERIV: Derivation of formulas (1) and (2).
RIljX = JRX  R—jX
TRy X R—jX
RIljX = RX? L R>X
J _R2—|—X2 ]R2+X2
RX
R||j X = ——— - (X+JR
17X = g2 X+ JR) Rect (1)
RX L
Yo— / P2 2 jt R/X
RH]X—W R"—X e]an (/)
RX I
R||jX = ——=¢/™" HR/X) Polar (2)

VR? +X?


https://ctools.ece.utah.edu/ImpedanceCircuits/_ImpedanceCircuits.htm
https://ctools.ece.utah.edu/
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Tool:	Once a parallel impedance is simplified to a single (real) resistance in parallel with a single imaginary impedance, (1) and (2) give the value of the equivalent impedance.

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

  TexMaths12§display§R || jX = \cfrac{RX }{\sqrt{R^2 + X^2}} e^{j \tan^{-1} (R/X)}§svg§600§FALSE§	Polar form	(2)



Deriv:		Derivation of formulas (1) and (2).

  TexMaths12§display§R || jX = \cfrac{jRX}{R+jX} \cdot \cfrac{R-jX}{R-jX}§svg§600§FALSE§

  TexMaths12§display§R || jX = \cfrac{RX^2}{R^2+X^2} + j\cfrac{R^2 X}{R^2+X^2}§svg§600§FALSE§

  TexMaths12§display§R || jX = \cfrac{RX}{R^2+X^2} \cdot (X+jR)§svg§600§FALSE§	Rect	(1)

  TexMaths12§display§R || jX = \cfrac{RX}{R^2+X^2} \cdot \sqrt{R^2 + X^2} \hspace{2 pt} e^{j\tan^{-1} (R/X)}§svg§600§FALSE§		

  TexMaths12§display§R || jX = \cfrac{RX}{\sqrt{R^2 + X^2}} \hspace{2 pt} e^{j\tan^{-1} (R/X)}§svg§600§FALSE§	Polar	(2)



