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Zo = characteristic impedance of
7s = 70 transmission line

r———

! 22
T VAVA

Vrefi = 0! (all the incident
power is absorbed in the load)

For reflection, a transmission line terminated in Zo behaves like an
infinitely long transmission line
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RINEE S HEE AF o & é_i Xk T 4 rde ik gk BT
=32 EPRUBE S D = A s £ fé_qf’l = %~ egein (Noise) 3 5L o

For reflection, a transmission line terminated in a short or open
reflects all power back to source
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Standing wave pattern does not go to zero as with
short or open
Wave Propagation & Smith Chart (Java)
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KRR TA) R RS
Return Current Path

Current Input Current Input

N e i AT

r---Load T

_____________________________________

Y1 Y2
UO: Magnetic Permealbility in free space
i A
Return Path A: SIG =Wire A Return Path B: SIG =Wire B
GND< Virtual wire A < Lfad GND< Virtual wire B < Lfad
Path A: Lself: UO/z X In(Y1/Ar) Path A: Lself: U0/ z X In(Y2/Br)

If Ar = Br = Path A Inductance (L) < Path B

Vn= L di/dt = VA < VB
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Features of differential transmission

Differential Transmission

There is separate return path > T
other than ground line U e
It's called Balanced Transmission qround Ine

- Strong for external noise

JAVAR NNAVAS

> \ a~o>— [\ \/
o\ \WAWA

Signals are detected by subtracting the current of 2 lines
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Collapsed balancing becomes noise

AVAVAN

> VARV,

N — A NN
ideal

out of phase voltage difference

FRR AeeE

Unbalanced component of signal



Differential mode current

Comman mode current {Signal)
{Moise) ) \

out of phase viotage difference

Unbalanced component of signal

Opposite direction

Magnetic flux canceled
No impedance produced to signal
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Current Typical EMI Noise suppressor Characteristic
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Current Typical EMI Noise suppressor Characteristic
Ferrite Bead Noise Filtering Characteristic

% ST KA R A B A E KL S AR
ePEMIZE 3 B 48 e 12 %%{Eéﬁi(ferrite bead) gk = > 4 d — fidh
FRNE B F TS F L AH T E B PR Y TR
A5~ 2ok (ferrite bead) st £ 6 PR € G~ B £ 6 A5 — K AR E
LIRS, RER IR ARAL AL § F1 5 b 3Na x chD pa ) e
Foocfpm A2 A S i3 B MR TR S H T A

Ik (ferrite bead) ]| K ac & v 7 xR B £71? 2 HEXR S OFE
3R PRIk R A E R AEMIZe I el R ?

EA P KGR T fRE IR (ferrite) e B % B ;f%rifjk, fo Fig IR EMIR
e Aag) N



Ferrite Bead Noise Transfer Theory
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Bead = & 3t &

Bead & A 05 ¢4 % 20E 2%

Z: Beadd#ypa b

Zs: Source;i e b,

ZL: Load @ ¥ ra v

Insertion Loss(f /A 4a %)
LN B
HEMIdp ) 64 37 R HE 7

P UL 3G A 8 AR 0 ook L
FEMI 2 sl 48 A A0S

Bead # & 7 A:

P1: bead & A 8T & 4 L o) f
V1: bead § A 8T & # E 69T

P2: bead & A % & # F &9 {
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UWB Suppressor Noise Transfer Theory
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Compare General and RDM Ferrite Feature

General Ferrite Feature

High permeabiity specialty NiZn ferite usedin

EMi-suppression fillers operating at frequencies up
to 1000 MHz.

SYMBOL| GONDITIONS | VALUE | uNIT
W |25 C,ci0KHZ | 60002 20%
025 mT
B 25 °C: 10 kHr: - 430 mT
1200 Alm
100 *C; 10 kHz; - 270
1200 A'm
tanipy 25 "C; 100 kHz; < 1B 10 ®
025 mT
p DG 25°C - 05 1m
T z 150 *Z
densdy = 4800 ug'm?
* e . [
*r I i | !

1 1111 |
= [ i, K = ] e B8

DTk E P TRREN RN 84 O LirsSlewh o laipeidy Wola] e TREES Ay BE B e T ! Gjeramie el gy

RDM UWR Ferrite Feature

High permeability specialty NiZn ferrite used in
absorber tiles for anechoic chambers operating at

fraquancias up to 1000 MHz.
relatively high T, optimized for use in wideband
as well as EMI-supprassion filtars.
SYMBOL | CONDITIONS VALUE UNIT
W 25 °C; <10 kHz; 00 +20%%
0.25 mT
B 25°C, 10 kHZ = A0 mT
1200 Afm
100 *C; 10 kHz; =180
1200 Adm
P DC; 25 °C - 108 £m
Te Jeisd | |
density = 5100 kp'm?
RRNRRBRARAC:
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| L
W F e W ey 0

o pererrma o iy s m dunomson of P oy, Il fir il By i @ unclioe of isTipsreiors
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Selection of EMC Components

e Bead

e LC Filter

Noise

Frequency —»

Signal

=

Signal Noise

Frequency —»

Signal

Noise
Frequency —»

e Common mode filter e Resistor
Signal
m Signal Signal
Noise Noise

Frequency —>»

Frequency —»

Frequency —»
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Frequency — >



