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EFFECTIVE PERMEABILITY (ug) =
lm + (u * Ig)

INDUCTANCE FACTOR (A_) = 2 * u * HT * LN (%) — 4 x Pl *y* (f—:) (HENRY—®)
PRIMARY INDUCTANCE (Lp) = N * N * A|  (HENRY=9)
COERCIVE FORCE (H) = 4 * P'l *N* 1 (OERSTED)
e
FLUX DENSITY (B) = —E* T (GAUSS)
K* N * A,
WHERE: OD, ID, AND HT ARE IN CENTIMETERS u = PERMEABILITY, CORE
T (SINEWAVE) = 1/FREQUENCY (MHz) N = NUMBER OF TURNS
(SQUAREWAVE) = PERIOD IN nS | m = LENGTH OF MAGNETIC PATH, CORE

(PULSE) = DURATION IN nS

K (SINEWAVE) = .0444
(SQUAREWAVE) = 20

lg = LENGTH OF AIR GAP
le = EFFECTIVE MAGNETIC PATH LENGTH

(PULSE) = 10 Ae = EFFECTIVE AREA, CORE
Pl = 3.14159 E  (SINEWAVE) = VRMS
| = Current (mA DC) (SQUAREWAVE) = AVERAGE PEAK—PEAK VOLTAGE

(PULSE) = AVERAGE VOLTAGE OVER PULSE WIDTH

MAGNETIC FORMULAE
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SHUNT INDUCTOR, .138 x .050 x .050
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COMMON MODE CHOKE, .100 x .050 x .050, 1K perm

2750

2500

\
2250
\

2000 \\

1750
\

1500 \\

1250 \\

1000 N

<XA—r—W>»mMZ0M

/
/

750 e

500 —~

250

0

0 10 20 30 40 50 60 70 80

DC BIAS (mA)
MAGNETIC PATH LENGTH = .553 cm 100 u = .725 uH

MAGNETIC AREA = .007753 cm?2 1 mA = .0227 oertseds

J

Page 7 of 10

\

IEEE P802.3af, Kauai, Nov 99

“=22= A TECHNITROL COMPANY



\

COMMON MODE CHOKE, .138 x .070 x .035
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/ COMMON MODE CHOKE, .100 x .050 x.050, 5K perm \
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LAN MAGNETICS OPERATING UNDER
DC BIAS CONDITIONS

SUMMARY

DC current arising from magnetic/circuit
imbalances will degrade performance.

Permit magnetics to occupy largest area
possible.
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