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(1,0): 2.58
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4 o5 Materials
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4 558 Dielectric (mats)
Sz Basic
4 ﬁl Electromagnetic Wawves, Frequer
8 Wave Equation, Electric 1
mw Perfect Electric Conductor 1
T Initial Values 1
mw Port 1
= Port 2
A5 Mesh 1 <
4 "~ Study 1
@ Step 1: Boundary Mode Analysis E‘
@ Step 2: Boundary Mode Analysis
m Step 3: Frequency Domain
[*r. Solver Configurations
4 @ Results
Data Sets
Ul Study 1/Solution 1 (so/T}
tudy 1/5olution Store 1 (5o
tudy 1/5olution Store 2 (5o

+ Expressions
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Expression

emw.Zmode_1

Expressicn:

Description:

Parameter selection (freq): | All

Mesh

| St v|

v %

Unit
0

¥ Data Series Operation

@Surface‘l Operation: | Mone

=)

<L~ Views
4 £ Derived Values
S-parameter, 511dB (emw)
S-parameter, 521dB (emw)
Characteristics
B Tables b

1.08GB | 1.28 GB

Study

coax_tem.mph - COMSOL Multiphysics had -
Results Developer
Graphics  Convergence Plot 3 Convergence Plot 1 Convergence Plot 2

Q@ v obylzE

B <@ aa

freq(1)=0.5 GHz Surface: emw.tEbm1x™2+emw.tEbmly~2 (kg*m?/(s®+a%))
Arrow Surface: Tangential boundary mode electric field
Arrow Surface: Port tangential magnetic mode field

Messages

Progress Log Table 2

E:E;@gﬁgﬁgus hﬁ@.@mv

freq (GHz) TEM mode port characteristic impedance (€3)
0.50000 |50.325

*
- N a= (1.4/2) %107°;
b=a+1.7+107%;
o
eEr=2.,2;
ur=1.;
Ini5- €0 = 8.85418782 107 1%;

uo = 1.25663706* 10°°;
€ = €Er+e€o;

K= HUr+ud;
2x T x€E
cap =
b
Log| -
e[?]
U b
ind =

Log —]
2% |52 a

ind
20 = —
cap
ourgl= 9.93322x 1071
Out[10]= 2.46429 x 107’
Out[11]= 49.8082
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Microstrip Line

2010.10.30 Takuichi Hirano

W

Dhelectric constant
Height of dielectric laver
Width of signal line

Thickness of signal line

Charactenistic impedance

Effective relative permittivity

g [43 |
h [1.57 | mm
w |3 |mm
t |0.035 | mm
Qutput
Zo [50.02461928316401 | Ohms
L [3.2615306862454085 |

» O

http://www.takuichi.net/hobby/edu/em/mw_ circuit/transmission_lines/
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Vi x By = —I_j;u‘,u,%Hz (A)
V=V, +~5—} {/vt X (2E;) — (2 x Bt) = —jwpHy
THRYILOFER : [t x (2H:) — (2 x Hy) = jweky
VxE=—jwuH (Vi — 29 = —jwp(H¢+ zH.)
VX H =jwekE ::>(Vt — z7y) x (Hy = jwe(Et + zE;)

V-E=0 (Vi —27) - (B¢ + 4 {‘Ft.Et:qEz
V-H=0 :>{ (V.- 2v) - (H,+/3H == \ V,.H, = ~H.

ax [VX(VA) =VI'x A+IVxA
/ B, E. H,and H. | Ax(BxC)=(A-CB—(A-BIC
(©)

9/0z = —A
TtHz -+ "}Ht = j..,pf(;;'f X Et) B)YDT
@vt. (—HEETLA TOEREERLEL

{ ViE. +7(Vi- Et) = —jopVe - (2 x Hy)
Y?H-fﬁ— (\_t H;) = jweVy - (Z }{Ef)
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: 2@ : Ty 727 GRM B
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