Magnetic Design Formulas

Flux Density ( Peak ) Magnetizing Force ( Peak )
B= E10° H= 41N Ip
4.44FN A, le

Note: use 4.0 for square wave

Where:

E = RMS sine wave voltage | . = Magnetic path length (cm)
f = Frequency (Hz) Ip = Peak current (A)

A. = Effective area ( cm2) N = Number of turns

Attenuation

Where:
20log,y Zs+Z +Zgp dB Zgs = Source Impedance
Zs+Z, Z, =Load Impedance

Zsp = Shielding device Impedance

Quality Factor

Q = 2mnf LS = RP
Rs 2nfLp
Ls=  LpQ? Rs = Re Xs=  XpQ?
1+Q? 1+Q? 1+Q?
Lp=Ls( 1+ 1 ) Rp=Rg(1+Q%) Xe=Xs(1+ 1 )
Q Q

Air Core Inductance

Lo = 2Ht. Ln ( OD ) (N?x10?H) Using cm ( x 2.54 Using in. )
ID

Initial Permeability

mi= L/N* = L/LoN? = L/Lo
Lo (if N*notin Lo) (if N?isin Lo)

Inductance Index

AL = pLo (nH/N?)



Magnetic Path Length

le=2nLnOD/ID (cm) = TLn(OD/ID) (cm) (x2.54 when usingin.)
1-1 1-1
IR OR ID OD

Magnetic Cross Section

Ae= HtLn?OD/ID  (cm?) = .5HtLn’(OD/ID) (cm?®) (x 2.54% when using in. )

1-1 1-1
IR OR ID OD

Loss Factor

tan &/p = R = LoNR = 1 = Lo Rs

2T fL 2mfL? 1 21 f CpRp 2nf (L%

ET Constant

ET= (BAN) (VIuS) (@2200 Gauss)
108

Resistance

Rs = (tan &/mag 27t (Ls mn)”  (0NMS)
L, N?

Impedance

Z= SQRT[@2mnfL)?+R?



