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E-field Animation (y-z plane)
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E-Field Animation
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Opéﬁ stub i Open stub 25 mmx 2.5 mm
w/o dummy fillsl ekye L eexy/ dummy fills sy CMOS 0.18 um
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d; = \/dzz + (hy + hp)?

3

(x1,¥1,21)

d= \/(xz — x1)%+ (Y — y1)?
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Amplitude (dB)
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freq(l)=1 GHz Surface: Instantaneous electric field norm (\V/m)
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Surface: Instantaneous electric field norm (V/m) Arrow Surface: Electric field
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freq(8)=22 GHz Surface: Instantaneous electric field norm (\V/m)
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DANRY T4 No.

Surface: Instantaneous electric field norm (V/m) Arrow Surface: Electric field
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freq(24)=70 GHz Surface: Instantaneous electric field norm (V/m)
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Surface: Instantaneous electric field norm (V/m) Arrow Surface: Electric field
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http://www.takuichi.net/hobby/edu/em/mw circuit/transmission lines/msl/

m Micrastrip Line x + - o x
& c A FEINTVEVNEE | takuichi.net/hobby/edu/em/mw_circuit/transmission_lines,/msl/index.html w Q o
Microstrip Line
2010.10.30 Takuichi Hirano
W
h f e

Dielectric constant £, 4
Height of dielectric layer h 0.005 mm
Width of signal line W 0.01 mm
Thickness of signal line t 0.001 mm
Calculate
Output
Characteristic impedance Zao 48.32501916626361 Ohms
Effective relative permittivity & 3.0669467095138407
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MSLE% &t

No. 84

http://www.takuichi.net/hobby/edu/em/mw circuit/transmission lines/msl/

Input
Dielectric constant £, 34
Height of dielectric layer h 0.2
Width of signal line W 0.45
Thickness of signal line t 0.018

Output
Characteristic impedance Zao 49.33461192101493
Effective relative permittivity & 2.676831648543416

B Microstrip Line * +
< c A FEINTLENEE | takuichi.net/hobby/edu/em/mw_circuit/transmission_lines,/msl/index.html
Microstrip Line
2010.10.30 Takuichi Hirano
W
i
h

Ohms

w
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¥ Data
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Settings | Properties

Labkel: Lumped Element 1
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* Lumped Element Properties

Lumped element name:
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COMSOL# fliz=7+—

H I:II:' IEI'TJ 1]

el = \
e g |
0

T. Hirano



FERAS

(Scattered Field)

No. 98

e DR > e

Home Definitions Geometry Materials Physics Mesh Study
Model Builder Settings  Properties

- s v EtELE » .

4 @ diff_common.mph (root]
4 () Global Definitions

P; Parameters v Settings
22 Materials
4 @ Component 1 {comp1) Formulation:
b = Definitions Scattered field v
“ige Eéometry‘ll . Background wave type:
1 Block 1 (Vacuum) (bik7}
1) Block 2 (blk2) Linearly polarized plane wave v
1) Cylinder 1 (cyf7) Electric field amplitude:
:\ Cylinder 2 {cyi2) Ep 10V/m] V/m
[T Block 3 (b/k3)
[ Blockd (blk4) Roll angle:
[&F] Form Union (fin} 0 rad
b i Materials Pitch angle:
= Electromagnetic Waves, Frequt -
= Wave gquation, Electri:C!I pY2 fad
S Perfect Electric Conductor Yaw angle:
= Initial Values 1 0 rad
mw Scattering Boundary Cond Wave number:
mw Lumped Port 1
- Perfepct Electric Conductor ki | emwid) rad/m
Lumped Port 2
= Lumped Element 1
A Mesh1 ‘\I/,
Ao Study:t Initial wave:
[U Step 1: Frequency Domain V
4 s, Solver Configurations
4 [ Solution 1 (s0/1)
5% Compile Equations: Fre
b uvw Dependent Variables 1 \b
4 [7 Stationary Solver 1 Eo
Direct // k Roll
¥ Advanced
;if Parametric 1
== Fully Coupled 1

¥ Port Sweep Settings

COMSOL# fliz=7+—

diff_common.mph - COMSOL Multiphysics

Results Developer 7]
Graphics Convergence Plot 1 b |
QaQ@EE| Ly = R &6 8§ <
Be as

o

0.05

Lumped Port 1 |

-0.05

Messages Progress Log Table 3

Eifm &3 W o N E =2 .E. B~

1.02GB | 1.18GB

T. Hirano



TT"‘:&/‘\E—J-'— té,_q“‘ = == No. 99
—— |E \ = BT
’ - X l|a B
!
2 e R » L—-‘E| ﬁ i E i diff_commen_scat_field. mph - COMSOL Multiphysics — O X
Home Definitions Geometry Materials Physics Mesh Study Results Developer
Model Builder Seftings  Properties -1
ot L E A Global Evaluatior Lk EESEBER ®@RN
4 @ diff_common_scat_field.mph (root) = Evaluate = < E =] =1 B
4 ) Global Definitions =)
Fi Parameters Label: Induced Voltage =
2= Materials
| Component 1 (comp I} v Data
[ = Definitions - =
b S, Geometry 1 Data set: Study 1/Solution 1 (sol1) LANE
b 2z= Materials Parameter selection (freq): | All -
4 2 Electromagnetic Waves, Frequency Di
B= Wave Equation, Electric 1 ~ Expressions + = 5~ 0.0!
T Perfect Electric Conductor 1
i Initial Values 1 = Expression Unit Description
m Scattering Boundary Condition 1 abs(emw.Velement_1) v
= Lumped Port 1
m Perfect Electric Conductor 2 :
= Lumped Element 1
A Mesh 1
P~ Study 1
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Expression:

Description:

¥ Data Series Operation
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Messages
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freq (GHz) abs(emw.Velement_1) (V)
1.0000 4.64970E-5

Progress Log Table 3
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e e R » r—#[j @ [N diff_common_scat_field_shield_pec.mph - COMSOL Multiphysics = O X
Home Definitions Geometry Materials Physics Mesh Study Results Developer
Model Builder Settings  Properties
= 1 s EEEH~ Global Evaluatic <
4 @ diff_common_scat_field_shield_pec.mph (root] = Evaluate v
4 () Global Definitions o
P; Parameters Label: Induced Voltage
szs Materials
4 @ Component1 (compl) v Data
b = Definitions f
b YA Geometry 1 Data set: -
b iz Materials Parameter selection (freq): | A ¥
b ¢ Electromagnetic Waves, Frequency Domair 0.05
A Mesh 1 v Expressions + v %
b~ Study 1
»
4 {@ Results Expression Unit
[ Data Sets abs(emw.\Velement_1) |V
p =L~ Views
4 2% Derived Values
@I S-Parameter (emw)
Induced Voltage
b EH Tables
b N Electric Field (emw)
b §& Export
S Reports
-0.05
Y\ 5 G
Expression:
Description:

v Data Series Operation

Messages Progress Log Table 3

Operation: None v 885 g5 g§§ i \‘_} ] E . = H-

freq (GHz) abs(emw.Velement_1) (V)
1.0000 3.4269E-8
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b 2zi Materials
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i Wave Equation, Electric 1
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= Initial Values 1
mw Scattering Boundary Condition 1
= Lumped Port 1
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4 [@ Results
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b L~ Views
4 23 Derived Values
S-Parameter (emw)
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4 N@ Electric Field (emw)
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b Export

= Reports
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Global Evaluation
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Label: Induced Voltage
v Data

Data set:

Physics Mesh

Sy Vsaior | 53

diff_common_scat_field_shield_pec2.mph - COMSOL Multiphysics - O X
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v R Graphics Convergence Plot 1
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v Expressions

»

Expression Unit
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Description
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Expression:

Description:

v Data Series Operation

Messages Progress Log Table 3

Operation: | None
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freq (GHz) abs(emw.Velement_1) (V)
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U.ud
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freq(1)=2.26 GHz Multislicernstantaneous electric field norm (V/m)

Electromagnetic Waves, Frequency Domain
¥ Seftings

o2

Formulation:

Background wave type:

| Linearly polarized plane wave - |

| Scattered field | et —__,,T— >,
- -

Electric field amplitude: [

Eq 1[V/m] Wim l

Rell angle: ’

0 rad

Pitch angle:

0 rad

Yaw angle:

0 rad

Wave number:

k  emwk0 rad/m

V\%a wave: E exp(-jkx)2

i > y\t/ %
k Roll Pitch ) Yaw

S P
freq (GHz) abs(emw.Velement_1) (V) Effective Length (m) % z""."flfifr"éi?i;ﬁ“m

22600  |0.020510 0.042224 L)

T. H|rano
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http://www.takuichi.net/hobby/edu/em/mw_circuit/distributed circuit matrix/circuit matrix.pdf

Page 8 I (__f) I(_02
Zin =127 2L+ Zotan(BY) V(—{’ﬂ V(O)HEZ
7020 + ) Zytan(BY) o- :
_ 7 Zotj(Zo*/Z)tan(B) ‘ ? '

L Zy+jzitan(Be) z=—f z=0
1+ j(Zo/Z)tan(BY) 00TH  Lum
14 j(2,/20)tan(BE) M

30 GHz lcm

3 GHz 10 cm

4

ﬁf = Zni E 10 MHz 30m
3 MHz 100 m

1 MHz 300 m

2 EAKRE " fj\%@?f?f%ié
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http://www.takuichi.net/hobby/edu/em/mw circuit/transmission lines/

= |
B Two Parallel Lines x +

& C A FEINTLVELGERE | takuichi.net/hobby/edufem/mw_circuit/transmission_lines/parallel/index.html ¥ Q o

Two Parallel Lines

2019.9.2 Takuichi Hirano

! !
! I}
d>>r
Input
Relative permittivity c 1
(Dielectric constant) T
Relative permeability Hy 1
Radius of cable r 0.25 mm
Distance between two
d 5 mm
conductors
Calculate
Output
Capacitance per unit length  C 9 285095868024575e-12 | F/m
Inductance per unit length L 0.000001197685425984291( H/m
Characteristic impedance Zo=sqrt(L/C) 359.15191493720226 Ohms

X
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http://www.takuichi.net/hobby/edu/em/mw circuit/transmission lines/parallel/
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http://www.takuichi.net/em analysis/canonical/coaxial cable/comsol coaxial cable.pdf
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