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This notebook generates the figures comparing models of a coil in which each turn is explicitly modeled versus a continuum

approximation of the coil.  The notebook uses the MathFEMM interface to  FEMM 4.01 to  automate the evaluation of

various coil geometries at various frequencies.

��� c: \ \ pr ogr a~1\ f emm42\ \ mat hf emm\ \ mat hf emm. m

MathFEMM 1.20
The Mathematica interface to FEMM 4.2
David Meeker

dmeeker� ieee.org

A number of standard Mathematica packages are needed, along with some useful definitions

��� Gr aphi cs` Gr aphi cs` ;
��� Gr aphi cs` Legend` ;

Of f Gener al : : " spel l 1" ;

Of f Gener al : : " spel l " ;

$Text St yl e � Font Fami l y � " Ti mes New Roman" , Font Si ze � 14 ;

OpenFEMM

The "AnalyzeFile" function performs a set of analyses on a prescribed file on a frequency range of 1kHz to 1MHz at a

prescribed step size on a logscale.

Anal yzeFi l e f name_, st epsi ze_ : � Modul e k, f r eq, r esul t ,

OpenDocument f name ;

MI SaveAs " c: \ \ pr ogr a � 1\ \ f emm40\ \ exampl es\ \ t emp. f em" ;

r esul t � ;

For k � 3, k � 6, k ��� st epsi ze,

f r eq � 10 ^ k;

MI Pr obDef f r eq, " mi l l i met er s" , " axi " , 10 ^ 	 8 , 1, 30 ;

MI Anal yze 1 ;

MI LoadSol ut i on ;

r esul t � Append r esul t , f r eq, MOGet Ci r cui t Pr oper t i es " i coi l " 2 ;

MOCl ose ;

;

MI Cl ose ;

r esul t
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Continuum approximations and exact representations are analyzed for 0.8 mm, 1 mm, and 1.1 mm diameter copper wires at

room temperature

a1000 � Anal yzeFi l e " c: \ \ t emp\ \ dr awf i gur es\ \ pr oxi mi t yappr ox. f em" , 0. 1 ;

x1000 � Anal yzeFi l e " c: \ \ t emp\ \ dr awf i gur es\ \ pr oxi mi t yexact . f em" , 0. 25 ;

a800 � Anal yzeFi l e " c: \ \ t emp\ \ dr awf i gur es\ \ pr oxi mi t yappr ox2. f em" , 0. 1 ;

x800 � Anal yzeFi l e " c: \ \ t emp\ \ dr awf i gur es\ \ pr oxi mi t yexact 2. f em" , 0. 25 ;

a1100 � Anal yzeFi l e " c: \ \ t emp\ \ dr awf i gur es\ \ pr oxi mi t yappr ox3. f em" , 0. 1 ;

x1100 � Anal yzeFi l e " c: \ \ t emp\ \ dr awf i gur es\ \ pr oxi mi t yexact 3. f em" , 0. 25 ;

Cl oseFEMM ;

Now, plots can be generated that compare the impedance of the continuum model to the exact model for the various wire

sizes.
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ShowLegend

Di spl ayToget her

LogLogLi st Pl ot Re a800 , Pl ot Joi ned � Tr ue, Pl ot St yl e � RGBCol or 1, 0, 0 ,

LogLogLi st Pl ot Re a1000 , Pl ot Joi ned � Tr ue, Pl ot St yl e � RGBCol or 0, 1, 0 ,

LogLogLi st Pl ot Re a1100 , Pl ot Joi ned � Tr ue, Pl ot St yl e � RGBCol or 0, 0, 1 ,

LogLogLi st Pl ot Re x800 , Pl ot St yl e � RGBCol or 1, 0, 0 , Poi nt Si ze 0. 0125 ,

LogLogLi st Pl ot Re x1000 , Pl ot St yl e � RGBCol or 0, 1, 0 , Poi nt Si ze 0. 0125 ,

LogLogLi st Pl ot Re x1100 , Pl ot St yl e � RGBCol or 0, 0, 1 , Poi nt Si ze 0. 0125 ,

Pl ot Range � Al l , Fr ame � Tr ue, Fr ameLabel � " Fr equency, Hz" , " Real I mpedance, Ohms" ,

I mageSi ze � 700, Gr i dLi nes � LogGr i dMi nor , LogGr i dMi nor , Di spl ayFunct i on � I dent i t y ,

Gr aphi cs RGBCol or 1, 0, 0 , Li ne 0, 0 , 1, 0 , " 0. 8 mm Cont i nuum" ,

Gr aphi cs Rect angl e 0, 0 , 1, 1 , Li st Pl ot 0, 0, 0, 0 ,

Axes � Fal se, Pl ot St yl e � RGBCol or 1, 0, 0 , Poi nt Si ze 0. 15 ,

Di spl ayFunct i on � I dent i t y , " 0. 8 mm Exact " ,

Gr aphi cs RGBCol or 0, 1, 0 , Li ne 0, 0 , 1, 0 , " 1. 0 mm Cont i nuum" ,

Gr aphi cs Rect angl e 0, 0 , 1, 1 , Li st Pl ot 0, 0, 0, 0 ,

Axes � Fal se, Pl ot St yl e � RGBCol or 0, 1, 0 , Poi nt Si ze 0. 15 ,

Di spl ayFunct i on � I dent i t y , " 1. 0 mm Exact " ,

Gr aphi cs RGBCol or 0, 0, 1 , Li ne 0, 0 , 1, 0 , " 1. 1 mm Cont i nuum" ,

Gr aphi cs Rect angl e 0, 0 , 1, 1 , Li st Pl ot 0, 0, 0, 0 , Axes � Fal se,

Pl ot St yl e � RGBCol or 0, 0, 1 , Poi nt Si ze 0. 15 , Di spl ayFunct i on � I dent i t y ,

" 1. 1 mm Exact " , LegendPosi t i on � 	 0. 75, 0. 1 ,

LegendSi ze � 0. 65, 0. 4 , LegendShadow � 0, 0 ;
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Get I m p_ : � Modul e px, py ,

px � Tr anspose p 1 ;

py � I m Tr anspose p 2 ;

Tr anspose px, py

ShowLegend

Di spl ayToget her

LogLogLi st Pl ot Get I m a800 , Pl ot Joi ned � Tr ue, Pl ot St yl e � RGBCol or 1, 0, 0 ,

LogLogLi st Pl ot Get I m a1000 , Pl ot Joi ned � Tr ue, Pl ot St yl e � RGBCol or 0, 1, 0 ,

LogLogLi st Pl ot Get I m a1100 , Pl ot Joi ned � Tr ue, Pl ot St yl e � RGBCol or 0, 0, 1 ,

LogLogLi st Pl ot Get I m x800 , Pl ot St yl e � RGBCol or 1, 0, 0 , Poi nt Si ze 0. 0125 ,

LogLogLi st Pl ot Get I m x1000 , Pl ot St yl e � RGBCol or 0, 1, 0 , Poi nt Si ze 0. 0125 ,

LogLogLi st Pl ot Get I m x1100 , Pl ot St yl e � RGBCol or 0, 0, 1 , Poi nt Si ze 0. 0125 ,

Fr ame � Tr ue, Fr ameLabel � " Fr equency, Hz" , " React i ve I mpedance, Ohms" ,

I mageSi ze � 700, Gr i dLi nes � LogGr i dMi nor , LogGr i dMi nor , Di spl ayFunct i on � I dent i t y ,

Gr aphi cs RGBCol or 1, 0, 0 , Li ne 0, 0 , 1, 0 , " 0. 8 mm Cont i nuum" ,

Gr aphi cs Rect angl e 0, 0 , 1, 1 , Li st Pl ot 0, 0, 0, 0 ,

Axes � Fal se, Pl ot St yl e � RGBCol or 1, 0, 0 , Poi nt Si ze 0. 15 ,

Di spl ayFunct i on � I dent i t y , " 0. 8 mm Exact " ,

Gr aphi cs RGBCol or 0, 1, 0 , Li ne 0, 0 , 1, 0 , " 1. 0 mm Cont i nuum" ,

Gr aphi cs Rect angl e 0, 0 , 1, 1 , Li st Pl ot 0, 0, 0, 0 ,

Axes � Fal se, Pl ot St yl e � RGBCol or 0, 1, 0 , Poi nt Si ze 0. 15 ,

Di spl ayFunct i on � I dent i t y , " 1. 0 mm Exact " ,

Gr aphi cs RGBCol or 0, 0, 1 , Li ne 0, 0 , 1, 0 , " 1. 1 mm Cont i nuum" ,

Gr aphi cs Rect angl e 0, 0 , 1, 1 , Li st Pl ot 0, 0, 0, 0 , Axes � Fal se,

Pl ot St yl e � RGBCol or 0, 0, 1 , Poi nt Si ze 0. 15 , Di spl ayFunct i on � I dent i t y ,

" 1. 1 mm Exact " , LegendPosi t i on � 	 0. 75, 0. 1 ,

LegendSi ze � 0. 65, 0. 4 , LegendShadow � 0, 0 ;
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