Useful information

Speed of light in vacuum ¢ =2.99793x10%m/s

&, = free space permeability = 8.854x107*H /m

1, = free space permeability = 47x107F /m
Faraday’s Law:

Emf=- d—"”Where w = magnetic flux.
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Faraday’s law in point form:
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Ampere’s Law (Magnetostatics):
Integral form:
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Ampere-Maxwell Law
Integral form:
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|, =displacement current

Maxwell’s equations:
Differential form:
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V.5=p
V.B=0

B=uH D=¢E J=0E
Permittivity, ¢ = ¢g,¢,
Permeability, u= uu,

Wave equation:
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Differential form:
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Differential form:
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Integral form:
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Speed of EM wave in a medium, v = !
J,ug
C
V=—, N=4/& L,
n

Phasor Form:
E, = Re{E, exp(jat)}
H, =Re{H exp(jat)}

E. and H  are phasors corresponding to E, and H,, respectively.
2

d szs =_k2Exs
dz

k? =—jou(o + joe)E,
Propagation in dielectrics and conductors:
The plane wave in a perfect dielectric medium is given by

E, = E,, cos(at — fz)
H, =H,,cos(at - Bz)
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=V =speed of EM wave
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™ ™I =T

2
= 7 = wave number

v=Af

Ay =4 IN

4, is the wavelength in free space, 4, = wavelength in a medium
The plane wave in a lossy dielectric medium is

E, = E,, exp(—az)cos(wt — £2)

H, =H ,exp(-az)cos(wt — 52)
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a =Re(jK) = w /ﬁ 1+(‘9—j 1
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L=Im(jk)=w % 1+( j +1
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ExO =n= H
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The plane wave in a good conductor is

E, = E,, exp(—az)cos(wt — Sz)
H, =H,,exp(-az)cos(wt - B2)

a=p=ntuc
Skin depth
o0=1la

Loss tangent

tan ¢ :il
(1

Transmission Lines:

dv,
a2 7
y2=2ZY
Z=R+ joL
Y =G+ jwC
For the loss less case, speed v and characteristic impedance Z, are
1

- 7 =
JLC ’
In general,

VA
ZO: ?

Power loss (dB) = 8.69 az
Reflection coefficient and VSWR
Vo Z -7, S _1+|F|

V=

TVt Z,+2Z, 1T
Wave impedance,

ZL - jzo tan(ﬂz)
" Z,- jz, tan(p2)

Z,(2)=Z

Plane wave reflection

Reflection coefficient
F — 772 _771
n,+m
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Transmission coefficient

r— 21,

M, +1,
The wave impedance
17, — 17, tan(5,2)
17, = j11; 1an(3,2)
Trigonometric identities

n.(2)=n,

cos(A—B) =cos AcosB +sin Asin B
cos(A+ B) =cos AcosB —sin Asin B
sin(A+B) =sin Acos B +cos Asin B
sin(A—B) =sin Acos B —cos Asin B
exp(JA) =cos A+ jsin A

THE END
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