EEMAGS Equation Sheet

I. CONSTANTS r= Ry =%
R+ 2y
£ = 8.854 x 10712 w=2nf
1o = 1.257 x 10-6 Find VWSR, T', Z;, from A, Zy, Z, length:
Zy, — Zo
_ 8 r=2—-°0
c=3x10 71 + Zo
_ [P0 _ 1+ T
= /=2 = 3770 ~ 120 + T
"o €0 m VWSR =
1—|T|
II. FIFTH'S BULLET POINTS max([Zi,] = Zo - VWSR
Find ¢, given A and f: min|Zi] = Zy
2 " VWSR
€r = W Find Zy, o, 3, 7, A given Ziy, s and Ziy, oc:
H : H . ZO =V Zin chin oc
Find v, given d, o, and § given a good conductor: , )
w 1 Zin sc
Up = 3 Y= 7 arctanh ( Zm: OC>
Find Py, given H(t) in air:
Find I' in polar and VWSR given Z and Zj: III. BOUNDARY CONDITIONS
Electric field boundary conditions:
r— Zr, — Zyp
ZL+ Z Er1 = Ers
vwsr = LT D1 = Dy
-1 E=Ey+Er
Find E(z,1) given H(z, t) in a lossless medium of 4, and ¢,: D =¢F
Find A, ¢,, and H given E:
. Magnetic field boundary conditions:
. E, . .
Hy = ) Hry = Hra
B? éNl = §N2
Ep = 5 L ~
w? iy pogo B =By + Br
. 5 Normal vectors:
Find I'® and (P) from &, lossless: W= B, — B
Find Bair, Bmaterial, I's 1" given E*, €,, ., oy . . .
Find vy, L, and Z, given ¢, and C, lossless: = H; — Hy
1 w A= i
U= e B ~ il
HofrEoer  fB
I IV. LAPLACE AND POISSON
Zo = Vo The Laplacian:
I = HoHrEQEr V- (_ﬁv) — V2V = r
c €0
Find C given Zy, R, f, and VWSR: Laplace’s Equation (charge free region):
L & N R ViV =0
=753 — T >3
Zo  Jw o JwZ Poisson’s Equation:
140 - p
VWSR = 2y — _
=T vV

€o



V. GENERAL TRANSMISSION LINES

Rdx Ldx

Gdx -|— (‘Idx

v=a+j8=[(R+jwL)(G + jwC)]'/?

1 Z;
=7 arctanh ( Z:ZZ)

The characteristic impedance:

_ |R+jwL

ZO = m =V Zin, chin, oc

Z1, + Zy tanh(yl)

Zin = Z
0Zo + Zy, tanh(~1)

VI. VOLTAGE STANDING WAVE RATIO

I = ‘/;eﬁecled _ ZL - ZO
‘/incident z'=0 ZL + ZO
[Vinax| _ 1+ [T
VWSR = =
|Vmin| 1- |F‘
w
Vp = —
P
Vo'l 2
Py = 1-|T
ws = g (1= D)

VII. TRANSMISSION LINE DESIGN
Lossless lines:

R=G=0
a=0
B8 =wVLC

Distortionless lines:
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