Modelarea diferitelor
tipuri de linii microstrip




H Conductoare de tip strip line

Dielectric

Enuntul lucrarii

conductor de pamantare @




Enuntul lucrarii

Microstrip Line Calculator

Rogers RO3006 series

conductor Some Typical Applications:
Automotive radar applications

Global positioning satellite antennas

L L1925
w Cellular telecommunications systems -
power amplifiers and antennas

h Patch antenna for wireless
: dielectric (g,) communications

Direct broadcast satellites
grounU © emtalk.com Datalink on cable systems
Remote meter readers
Power backplanes

Substrate Parameters

Dielectric Constant (g,):
Typical Value'”

) . . . Propert Direction Unit Condition Test Method
Dielectric Height (h): e RO3003  RO3035 RO3006  RO3010

Frequency: GHz . . IPC-TM-650
Dielectric Constant, 2, 6.15+0.15 102+030 z 10 GHz 23°C 2555

Process 3.00+ 0.04 350005
Clamped Stripline

Electrical Parameters Physical Parameters

Synthesize )
Zo: Q Width (w): | 0.3681444979540 Standard Thickness Standard Panel Size Available Copper Cladding
Elec. Length: deg Length (L): | 7.1296798450561 || mm v | RO3003/R03035: 12"X 18" (305 X 457mm) Y% 0z. (9yum) electrodeposited copper foil (HQ/HQ)

0.005"(0.13mm) 24" X 187 (610 X 457mm) | . ;
0.010"(0.25mm) V2 0z. (17pm) electrodeposited copper foil (HH/HH)
0.020" (0.50mm) 1 oz. (35pm) electrodeposited copper foil (H1/H1)
0.020°(0.75mmm) 2 oz. (70um) electrodeposited foil (H2/H2
0.060° (1.52mm) oz. (70um) el eposited copper foil (H2/H2)

V2 oz. (17um) reverse treated electrodeposited cu foil (SH/SH)
RO3006/RO3010: 1 oz. (35um) reverse treated electrodeposited cu foil (S1/51)
0.005"(0.13mm)
0.010"(0.25mm) 2 az. (70um) reverse treated electrodeposited cu foil (52/52)
0.025" (0.64mm)
0.050"(1.28mm)

RO3003 & RO3035 laminates also available with V%, 1 and 2 oz. rolled
copper foil

RO3003 5 mil thick laminates also available with 6 oz. rolled copper foil
and 0.040"rolled copper plate

Other claddings may be available. Contact customer service.




Obiectivele lucrarii

Modelarea a unei linii microstrip

Reprezentarea parametrilor S

Determinarea matricii parametrilor S

Constanta de propagare

Constanta de faza a propagarii

Constanta de atenuare a propagarii

Reprezentarea vectoriala a campului electric in regiunea definita
Reprezentarea vectoriala a campului electric 1n microstrip
Reprezentarea in cod de culori a campului electric in regiunea definita
Reprezentarea in cod de culori a campului electric in microstrip
Reprezentarea in cod de culori a densitatii de curent in microstrip



Implementarea modelului pentru modelare numerica

* Se deschide Ansys Electronics Desktop

* Se va alege sa se modeleze un proiect HFSS

#”

HFS5

-

g HFSS
|*J HFSS 3D Layout

ﬁ‘ ANSYS Electronics Desktop 2020 R1 - Project
File Edit View Project Tools Window Help
—'R H ‘a —l"\ E‘ESaveArchive b Cut ) Undo % @

' |2J' Restare Archive i Copy (¥ Redo
HFS5 Q3D Circuit b
-

-

) @

I
New  Open

Open Save  Save Close
w Examples As
Desktop View Simulation Automation

Project Manager

B Def

7). W

I

Properties

MName |\.'

J;txl

Paste Ctrl+V
Rename F2
Delete Project Permanently from Disk Delete
Insert > P
+
Close %
Save Ctrl+S -
Save As... '
£
Analyze All B
Submit Job... [£77
Project Variables... 1|
Project Datasets... 2

Convert All Designs to Full Access
Convert All Designs to Read Only

4 Paste X Delete

Insert HFSS Design

Insert HFSS 3D Layout Design
Insert Q3D Extractor Design
Insert 2D Extractor Design
Insert Circuit Design

Insert Circuit Netlist

Insert Maxwell 3D Design
Insert Maxwell 2D Design
Insert RMxprt Design

Insert Maxwell Circuit Design
Insert Simplarer Design
Insert Icepak Desian

Insert Documentation File...




Implementarea modelului pentru modelare numerica

* Vom alege unitatea de masura pentru model din Modeler ->Units...

J4 Set Model Units

| Rescale to new units

8] 4

Selectunts: SN ~

Cancel

>

Vom alege tipul solutiei din HFSS->Solution Type

Solution Type: cablucoax2 - HFSSDesign

Solution Types

® hodal

(" Terminal

(" Transient

Driven Options

(@ MNetwork Analysis

[ Auto-Open Region

[ Sawe as default

Ok

( Eigenmode
(" Characteristic Mode
 SBR+

(" Composite Excitation

Cancel




* Desenam un box reprezentand dielectricul

|Absullﬂ |Car‘tesizj mmi

* Vom selecta noul obiect creat si

Implementarea liniei de tip microstrip — stg'atul dielectric

dY:

30

dZ:

0.2

|Relati\j |Car‘tesizj mm

vom modifica proprietatile astfel:

15 30 (mm)

Attribute

Properties: Projectl - HFSSDesign1 - Modeler

Name ‘

Value

| Unit ‘Eva\uated\/’..|

Description

| Read-only ‘

Transparent

Name Box1

W Veera [RogesRonsey ———

Solve Inside [+
Orientation  Global
Model [v
Group Model
Display Wir... [
Material Ap... [~
Color [

0

[~ ShowHidden

=

0

~Rosro | W
v [

Select Definition

Materials l Material Filters

Search Parameters
Search by Name

[[5ee |

Search Criteria
(® by Name

(" by Property

Relative Permittivity

Libraries  [¥ Show Project definitions

[sys] Materials

[~ Selectall libraries

o |

Cancel

Apply

Rogers RO3006 (tm)
Rogers RO3006 (tm)
Rogers RO3010 (tm)
Rogers R0O3203 {tm)
Rogers RO3210 (tm)
Rogers RO4003 {tm)
Rogers R04232 (tm)
Rogers RO4350 (tm)

View/Edit Materials...

Name

Rogers RT/duroid 5870 (tm)
Rogers RT/duroid 5880 (tm)
Rogers RT/duroid 6002 {tm)
Rogers RT/duroid 6006 (tm)

Location

Project

SysLibrary
SysLibrary
SysLibrary
SysLibrary
SysLibrary
SysLibrary
SysLibrary
SysLibrary
SysLibrary
SysLibrary
SysLibrary

Add Matenal..

Relative
Permittivity

Qrigin

Materials

Materials 6.15
Materials 10.2
Materials 302
Materials 10.2
Materials 355
Materials 32
Materials 366
Materials 233
Materials 22
Materials 294
Materials 6.15

Clone Material(s)

Relative Bulk
Permeability Conductivity

JESPRS PRD  FOS BNIFR R _
oo o o oo oo oo o=

>

Remove Material(s) |

Exportto Library...

o]

Cancel

Help




Implementarea liniei de tip microstrip- crearea planului de pamantare

e Acest lucru se poate face in cel putin 2 moduri:
* Prin crearea unei geometrii de tip dreptunghi =

* Prin selectarea fetei de jos a dielectricului (click dreapra pe spatiul de lucru Selection
Mode->Faces) si apoi selectarea Modeler->Surface->Create Model From Face; se vor
face apoi unele modificari asupra noului model creat precum culoarea si denumirea

Properties: Project1 - HFSSDesign1 - Modeler d

Attribute

MName Value | Unit |Eva|uated V... Description |Fiead-only|

Name Ground
Orientation | Global
Model

Group Model

<

Display Wir...

171

Matenal Ap...
Color | |

Transparent 0 |

0 (¢

[ Show Hidden

0K | Cancel




Implementarea liniei de tip microstrip- crearea microstrip-ului

 Desenam un dreptunghi de dimensiunile obtinute cu ajutorul calculatorului

pentru dimensiunile si caracteristicile dielectricului folosit

Properties: Project1 - HFSS5Design1 - Modeler

Command ]

Mame

Value

| Unit | Evaluated V...

Description

Command | CreateRectangle
Coordinate ... Global
Position 7316 0,025

Axis z
XSize 0.38
Y Size 30

Mmim 7.316mm , 0...

mm 0.38mm

Mmim 30mm

[ Show Hidden

OK

Cancel

-]



Implementarea liniei de tip microstrip- crearea microstrip-ului

* Vom selecta noul obiect creat si vom modifica proprietatile astfel:

Properties: Project1 - HFSSDesign1 - Modeler et

Adtribute

MName Value | Unit |Eva|uatedV... Description |Fiead—on|y| |
MName Microstrip
Orientation | Global
Model
Group Model

3]

Display Wir...
Material Ap...
Color

Transparent

-|11
i o o o

OK I Cancel Ay




Implementarea liniei de tip microstrip- crearea microstrip-ului

* Se vor creea 2 dreptunghiuri la capetele microstripului care vor servi ca surse. Pentru aceasta
se va modifica in primul rand planul de desenare in XZ
++ Grid
XY

-

* Dimensiunile primului dreptunghi = 50 ’

Properties: Project1 - HFSSDesign1 - Modeler X

Command

Name Value | Unit |Eva|uated V.. Description

Command | CreateRectangle

Coordinate ... Global

_F"osition 7316.0.025 mm | 7.316mm, 0.
- |Axis Y

 |xsize 0.38 mm  0.38mm

| |zSize 0.25 mm  -0.25mm

[ Show Hidden

0K | Cancel

 Vom modifica de asemenea si culoare in rosu



Implementarea liniei de tip microstrip- crearea microstrip-ului

Crearea celui de al doilea dreptunghi se va face folosind comanda Edit->Duplicate->Along Line dupa
ce s-a selectat primul dreptunghi

Dupa alegerea acestei optiuni se vor introduce urmatoarele coordonate pentru primul punct
v [7316 | [0 ]z [o2s |Absonv||cartesic ¥ | mm

* Apoi se vor introduce urmatoarele coordonate pentru cel de al doilea punct

ac [0 Jav [30 ]az ’u—HRemmﬂkanesiej -

* Se alege optiunea ca duplicarea sa se faca astfel incat numarul total de obiecte sa fie 2




Atribuirea surselor gi a conditiilor de frontiera

e Se va selecta primul dintre dreptunghiuri pentru a atribui o sursa de tip

L]

L d Port
u m pe . O r Lumped Port : General XK
Next Behind B
Selection Mode b
Select Objects > MName: |Port|'|
Extend Selection >
Go to History
VEREiTE 5 Full Port Impedance: 50 ohm ﬂ
View b Circuit Port.. Impedance ::=resistance + 1i * reactance
Edit > Floguet Port...
Group 3 Lumped Port...
Create 3D Component.. Terminal...
Replace with 3D Component... Wave Port...
s ol Incident Wave
Create Array ... L =S Use Defaults
Voltage...
Create Open Region ... FHTE
Update Open Region Padding... Magnetic Bias...
Assign Boundary b Multipaction Charge Region...
Assign Excitation > Multipaction DC Bias...
Assign Hybrid >
Assign Mesh Operation >
Plot Fields »
Plot Mesh... | MNext = | Cancel
Plot VRT >

Copy Image




Atribuirea surselor si a conditiilor de frontiera

Lumped Port : Modes

Number of Modes: |1

Mode

Integration Line

Characteristic Impedance (Zo)

Use Defaults |

Lumped Port : Post Processing

—Port Renormalization
(~ Do NotRenormalize

(@ Renaormalize All Modes

Full PortImpedance: 50

Impedance ;= resistance + 1i * reactance

ohm LI

—Deembed Settings

[~ Deembed

Use Defaults |

<Back I Mext > I Cancel

<Back

I Finish I

Cancel

* Se va atribui o sursa de tip Lumped port si pe celalalt
dreptunghi




Atribuirea surselor $i a conditiilor de frontiera

 Se vor atribui conditii de frontiera de tip PerfE pe planul de pamantare (ground) si
pe Microstrip prin selectarea lor si alegerea din meniul care apare cand dam click
dreapta pe domeniul de lucru a optiunii Assign Boundary-> Perfect E...

e e
T
o T
e
e
e
o .
e
e s e e ety £
N e e e, 4
e i




Atribuirea surselor si a conditiilor de frontiera

* Se va creea 0 zona pe care dorim sa afisam radiatia dispozitivului nou creat. Acest
lucru 1l putem obtine prin crearea unui spatiu Region [

H4 Region x

Padding Data: (@ Pad all directions similarly

(" Pad individual directions 7
(" Transverse padding A
Direction Padding type Value |Units
All | Percentage Offset 20

e

[ save as default

0K Cancel |




Setarea parametrilor care se doresc a fi determinati in cadrul
lucrarii
 Se vor impune setarile de rulare/rezolvare/solutionare

Driven Solution Setup

General ‘ Ophﬂns} Advanced I Hybrid I Expression Cache I Dar\vahves} Defau\ls}

Setup Name Setupl
[v Enabled [~ Solve Ports Only

Adaptive Solutions

Solution Frequency: ® Single (" Multi-Frequencies  ( Broadband
Frequency B |Gz -]
Maximum Number of Passes 1

& Maximum Delta S 0.02

(" Use Matrix Convergence

Use Defaults

HPC and Analysis Options...

X

Edit Frequency Sweep

General ] Defaults |

X

Sweep Name: |Sweep [+ Enabled
Sweep Type: |Fast ﬂ
Frequency Sweeps [401 points defined]
Distribution | Start End
1 |Linear Count 1GHz 30GHz Points 401
‘ | ‘ Preview ... ‘
3D Fields Save Options . . .
Time Domain Calculation... ‘
[+ Save Fields
[ Save radiated fields only
— Generate fields at solve time
(All Frequencies)
OK | Cancel

o]

Cancel

* Se vor rula numeric problema modelata

%

Setup

2 Auto
& Advanced

Validation Check cablucoax2 - HFSSDesign1

J HFSSDesignt

Walidation Check completed.

| Close

' Design Settings

<+ 30 Model

1 Boundaries and Excitations
1 Mesh Operations

[ Analysis Setup

1 Optimetrics

[+ Radiation

v

Validate .

Analyze
All



ulegerea, interpretarea si postprocesarea rezultatelor

B | Solutions: Project - HFSSDesign1

Simulation

|Setup1 ﬂ

Deesigh Yariation: |

Profile lConvergence] Matrix Datz | Mesh Statistics |

| X

|

Task |Real Tlme|CPUT|mE‘ Memory |

Soher DCS4 00:00:30 |00:00:32 192 M
Field Fecowvery  00:00:00  00:00:00 192 b

Frequency Sweep

Sirnulation Sum...
Design Validation
Initial Meshing
Adaptive Mashing
Frequency Sweep

Solution Process
Total

Disk = 32.5 MBytes. . 2 lumped port(s) . 2 lumped portis) . 2 lumped por(s) . 2 lum

Disk = 2.95 MBytes, 2 excitations

Elapsed time: 00:00:32

Elapsed time: 00:00:00, total memory: 68 MB
Elapsed time: 00:00:03, total memory: 0.03449 GB
Elapsed time: 00:00:19, total memory: 0.1524 GB
Elapsedtime: 00:00:32, total memaory: 01878 GB

Elapsed time : 00:00:55, Hfss ComEngine Memory : 74.1 M
Time: 07/21/2022 10:43:12, Status: Normal Completion

B | Solutions: Project1 - HFSSDesign1

|Setup1 ﬂ

Simulation:

Diesign Yaristion |

Profile Cunvergence} Matrix Data Mesh Statistics ]

Total number of elements: 6243

4

B | Solutions: Project1 - HFSSDesign1

Sirmulation |Setup1

MNum Tets | Min edge length ‘ Max edge length | RMS edge length Min tet vol Ma tet wol Mean tet vol Std Devn [voll
Boxl 2182 0.349138 394139 1.53473 0.00028212 0.391725 0.0515582 0.0EE1E77
Region 4061 0.32719% 10,503 248911 0.000161359  3.25064 0.0483132 0133289
- O x

Diesign Yariation |

Export..

Profile CU”VETQE”CEIMaLrixData MeshStatisLicsl

Close

Mumber of Passes

Pass Number‘ Solved Elements | Max Mag. Delta 5

Export

Completed 10

beimurm 10
Minimurm 1

Weax Mag. Delta 5
Target 002

Current  0.035734

View: (@ Table ™ Plot

Export... 10

MOT CONVERGED

W o0~ o ;M m W Py —

Consecutive Passes
Target 1
Current 0

Default Settings

Sawve Defaults Clear Defaults

698 A4

876 050564

1114 087015

1427 012361

1868 052433

2304 014463

2834 0.047746
3687 0.08744

4795 0.04132

6243 0038734

Close

Close




tul analizat

ieC

creat pentru pro

Culegerea, interpretarea si postprocesarea rezultatelor
Meshul

* Pentru a observa Mesh-ul creat vom da click dreapta pe zona de lucru si vom alege Plot

Mesh dupa ce am selectat geometria pentru care se doreste a fi reprezentat. Se va

selecta microstrip, ground, cele 2 porturi si substratul
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Culegerea, interpretarea si postprocesarea rezultatelor

HFSS Tools Window Help

Solution Type...
List...

Validation Check...
Analyze All
Submit Job...

Edit Notes...

& m

w

Toolkit

3D Model Editor
Set Object Temperature...
Design Settings...

Model

Boundaries
Excitations

Hybrid

Mesh

Analysis Setup
Optimetrics Analysis
Fields

Radiation

Results

Boundary Display (Solver View)

Design Properties...
Design Datasets...

.,

i

Reprezentarea parametrilor S

Create Modal Solution Data Report
Create Fields Report
Create Report From File...

Delete All Reports
Report Templates

User Defined Solutions...
Create User Defined Solution

Dataset Solutions...

Output Variables...

Rectangular Plot
Rectangular Stacked Plot
Polar Plot

Data Table

Smith Chart

3D Rectangular Plot

3D Polar Plot

3D Spherical Plot
Rectangular Contour Plot
Smith Contour Plot

Q Report: Project - HFSS5Design1 - New Report - New Trace(s)

— Context

Solution: ISetupl : Sweep

=

Domain: ISweep

TOR Options... |

=

— Update Report

[v Realtime  Updat= 'l

Trace | Families | Families Displayl

Primary Sweep: I Freq

RAILT

]

e [v Default IFreq

B

. N N Range
¥ IdE[S(Por‘tl,Por‘tl)), dB(S(Port2,Port1)); da(S(Port, O |

Quantity:l vl

S(Portl,Port1)
S(Port2,Port1)

Category:

Variables

DUtEUt Variables

Y Parameter

Z Parameter
VSWR

Gamma

Port Zo

Lambda

Epsilon

Group Delay

Active 5 Parameter
Active ¥ Parameter
Active Z Parameter
Active VSWR
Passivity

Design

S(Portl,Port2)
5(Pori2,Port2)

Function:

<nonex
ang_deg
ang_deg_val
ang_rad

arg

cang_deg
cang_deg_val
cang_rad

dB10normalize
dB20normalize
dBc

im

mag

normalize

re

Output Variables... | Options... |

Mew Report I Apply Trace | Add Trace |

Close |




Y1

Culegerea, interpretarea si postprocesarea rezultatelor

Reprezentarea parametrilor S

S Parameter Plot 1

HFSSDesign1 ANSYS

10.00 Curve Info
— dB(S(Port1,Port1))
Setup1: Sweep
i ——  dB(S(Pon2,Port1))
0.00 Setup1 : Sweep
i - _ ’.
i — dB(S(Port1,Port2))
1 Setup1: Sweep
-10.00 — — dB(S(Port2,Port2))
1 Setup1: Sweep
-20.00 —
-30.00 — H
_A0.00 ; ; : ; , ; ; ; ; , | ; ; ; ; | |
0.00 5.00 10.00 15.00 20.00 25.00
Freq [GHz]

e S125siS21 reprezinta pierderile

30.00



Culegerea, interpretarea si postprocesarea rezultatelor
Matricea parametrilor S

* Din HFSS->Results vom alege ->Solution Data

B | Solutions: Project1 - HFSSDesign 1 —

ﬂ |Sweep ﬂ

Sirnulation: |Setup1

Design Yariation: |

Profile ] Convergence Matrix Data I Mesh Statistics l

|‘|GHZ ﬂ [ Display All Frequencies

[ Z Matrix

[v S Matrix [ ¥ Matrix [ Gamma

Edit Frequencies ... |
[ Zo

View |Formatl Passivity] Expodl

|

e

s

Freq | S:Fortl | 5:Fonz ‘
Forl (064529, -155) (0.76285, -B4.8)

P Port2 (076285, -G46) (0.64528, -155)

Close

qf';
w&;

Se modifica matricea parametrilor S
odata cu frecventa? Daca da aflati care
este aceasta matrice la 30 GHz

Afisati matricea impedantelor si
impedanta de intrare



Culegerea, interpretarea si postprocesarea rezultatelor
Constanta de propagare

* Vom dori sa afisam constanta de propagare, stiind ca o constanta de propagare se
calculeaza cu formula:

y=a+jp

* Unde y este constanta de propagare, a este constanta de atenuare si f§ este constanta de
faza.



Culegerea, interpretarea $i postprocesarea rezultatelor

HFSS Tools Window Help

Solution Type...
List...

Validation Check...
Analyze All

: Submit Job...

"B Edit Notes..

.. s m _

Toolkit

3D Model Editor
Set Object Temperature...
Design Settings...

Model

Boundaries
Excitations

Hybrid

Mesh

Analysis Setup
Optimetrics Analysis
Fields

Radiation

Results

Boundary Display (Solver View)

Design Properties...
Design Datasets...

Constanta de propagare (perfectly matched)

W W W W W W W W e

A

Create Modal Solution Data Report
Create Fields Report
Create Report From File...

Delete All Reports
Report Templates

User Defined Solutions...
Create User Defined Solution

Dataset Solutions...

Qutput Variables...

Rectangular Plot
Rectangular Stacked Plot
Polar Plot

Data Table

Smith Chart

3D Rectangular Plot

3D Polar Plot

3D Spherical Plot
Rectangular Contour Plot
Smith Contour Plot

Reprezentati constanta de propagare si in cazul portului 2

Gamma Chart 1




Culegerea, interpretarea $i postprocesarea rezultatelor
Constanta de propagare- atenuarea si faza

Q Report: Project1 - HFSSDesign1 - Gamma Plot 1 - re(Gamma(Port1,Port1))

— Context

Solution: ISetupl : Sweep

=

Domain: ISweep

TOR Options...

=

— Update Report

¥ Realtime  LUpdate 'l

Trace |Fami|ies| Families Displayl

X

Primary Sweep: IFreq L”A” J

¥ [ Default IFreq J
: Range

¥: Ire(Gamma(Por‘tl,Por‘tl)) — |

Category:
Variables Gamma(Port1,Port1)
Output Variables Gamma(Fort2,Port2)

S Parameter

Y Parameter

Z Parameter
VSWR

Port Zo

Lambda

Epsilon

Group Delay

Active S Parameter
Active Y Parameter
Active Z Parameter
Active VSWR
Fassivity

Design

Quantity:l 'l

Function:

<none>
ang_deg
ang_deg_val
ang_rad

arg

cang_deg
cang_deqg_val
cang_rad

dB10
dBl0Onormalize
dB20
dB20normalize
dBc

im

mag

normalize

re

Q Report: Project1 - HFSSDesign1 - Gamma Plot 1 - im{Gamma(Port1,Port1))

— Context

Solution: ISetupl : Sweep

=

Domain: ISweep

TOR Options... |

=

— Update Report

[¥ Realtime  Update 'l

Output Variables... | Options... |

New Report | Apply Trace | Add Trace |

Close |

Trace |Fami|ies| Families Displayl

Primary Sweep: I Freq

A

=

X: [v Default IFreq J
- Range
¥: I|m(Gamma(Por‘tl,Por‘tl)) — |

Category:

Variables

Output Variables

S Parameter

Y Parameter

Z Parameter
VSWR

Port Zo

Lambda

Epsilon

Group Delay

Active S Parameter
Active Y Parameter
Active Z Parameter
Active VSWR
Passivity

Design

Quantity: & l
Gamma(Port1,Port1)

Gamma(Port2, Port2)

Function:

<none:
ang_deg
ang_deg_val
ang_rad

arg

cang_deg
cang_deg_val
cang_rad

dB10
dB10Onormalize
dB20
dB20normalize
dBc

im

mag

normalize

re

Output Variables... | Options... |

% Cum facem sa le reprezentam pe acelasi grafic?

New Report Apply Trace | Add Tracel

Close |




Y1

Culegerea, interpretarea si postprocesarea rezultatelor
Constanta de propagare- atenuarea $i faza

Gamma Plot 1 HFSSDesign1 ANSYS
1.00 ] Curve Info
— re(Gamma(Port1,Port1))
g Setup1 : Sweep
0.75 7
— im{Gamma(Port1,Port1))
1 Setup1 : Sweep
0.50
0.25 7
0.00 —:
-0.25 7
-0.50
0.75 —:
-1.00 . . . . I . . . . | . . . . I . . . . | . . . . I . . . .
0.00 5.00 10.00 15.00 20.00 25.00 30.00

Freq [GHz]



L]

Culegerea, interpretarea si postprocesarea rezultatelor
Reprezentarea vectoriala a campului electric in regiunea definita

* Selectam regiunea din jurul dispozitivului dupa care vom da click dreapta si alegem Plot
Fields-> E->Vector_E

MNext Behind
Selection Mode
Select Objects
Extend Selection

Go to History
Measure
View

Edit

Group
Create 3D Component...

Replace with 3D Component...

Assign Material...
Create Array ...

Create Open Region ...

Update Open Region Padding...

Assign Boundary
Assign Excitation
Assign Hybrid

Assign Mesh Operation

Plot Fields
Plot Mesh...
Plot VRT

Copy Image

B

A A A A

L L R

E Field [V/im]
1.8004E+05
l 1.6B04E+05 z
1.5604E+05
1.4404E+05 / / ¢ i1/ Lﬂ[‘/’// f’
1320005| [ 17 Ui f SSNNSNEES NN / /
120036+05| 4 k£« ML L 7L bttt = A ;
1.0803E+05 SNy s If j NN ENY NN i ////
I 9.60248+04| 4 iyl fl 00 /] ‘.f ,ﬁ / {f/ff/ LI NENE ._
7.2018E+04 \ . 7 3 i 4 ! -.
E > Mag_E 6.0015E+04 | PNy
H » ComplexMag_E 4.8012E+04
J > Vector_E ‘ 3.6009E+04
Q 2 2.4006E+04
Other Z 1.2003E+04
Radiation Field... 0.0000E+00
MNamed Expression...
Marker >

& N .
1; Animati aceasta reprezentare




Culegerea, interpretarea $i postprocesarea rezultatelor
Reprezentarea vectoriala a campului electric in microstrip

E Field [V/m]

1.8004E+05
1.6804E+05
1.5604E+05
1.4404E+05
1.3203E+05
1.2003E+05
1.0803E+05
9.6024E+04
8.4021E+04
7.2018E+04
6.0013E+04
4 8012E+04
3.6009E+04
2.4006E+04
1.2003E+04
0.0000E+00

& . . N . - N . .
% Reprezentati vectorial campul electric si in dielectric



Culegerea, interpretarea $i postprocesarea rezultatelor Reprezentarea in
cod de culori a campului electric in regiunea definita

* Selectam regiunea din jurul dispozitivului dupa care vom da click dreapta si alegem Plot
Fields-> E->Mag_E

Escape Pan Mode Esc

Next Behind B E Field [Vim]
Selection Mode 4 1.8004E+05
Select Objects > 1.6804E+05 z
Extend Selection 4 1.5604E+05
Go to Hist:
o to History 1.4404E+05
Measure >
1.3203E+405
View >
it ) 1.2003E+05
i
Group N 1.0803E+05
Create 3D Component... 9.6024E+04
Replace with 3D Component... 8 4021E+04
%/ Assign Material...
Create Array ... 7.2018E+04
Create Open Region ... 6.0015E+04
Update Open Region Padding... 4. 8012E+04
Assign Boundary > 3.6009E+04
Assign Excitation 4
Assign Hybrid 4 2.4006E+04
Assign Mesh Operation » 1.2003E+04
Plot Fields > E > Mag_E 0.0000E+00
Plot Mesh.. H > ComplexMag_E
J > Vector_E
Plot VRT > Q 3
Copy Image Other >
Radiation Field...
Named Expression...
Marker >

ot S o
% Animati aceasta reprezentare



Culegerea, interpretarea si postprocesarea rezultatelor
Reprezentarea in cod de culori a campului electric in microstrip

E Field [V/m]

1.8004E+03
1.6804E+03
1.5604E+03
1.4404E+05
1.3203E+05
1.2003E+03
1.0803E+03
9.6024E+04
B.4021E+04
7.2018E+04
6.0015E+04
4.8012E+04
3.6009E+04
2.4006E+04
1.2003E+04
0.0000E+00

e

& . A g L
13 Reprezentati in cod de culori campul electric si in dielectric si animati reprezentarea



Culegerea, interpretarea $i postprocesarea rezultatelor
Reprezentarea in cod de culori a densitatii de curent in microstrip

* Din HFSS->Fields ->Plot Fields->J->Mag_JSurf

Create Field Plot X
[ Specify Mame |Mﬂg_J5Ulﬂ Fields Calculatar ... | Surface Smoathing ... ‘
specity Folder . Jsurf [A/m]
| Specify |J5urf J Categony: |Standard ﬂ 10799582
Design: HFSSDesigni Cluantity In Volume l1007'-4430
Context 935.6279
tag_E ~  |Box 863.8127
Salution; |Setup1 :Lastadaptive ﬂ Complextag_E Region 791.9975
‘I:fﬂedn'r_TE All0bjects 720.1824
ag_
6483672
Field Type: |Fields ~] Complextdag_H
Yectar H - 576.5520
L ) hag_Jsurf 504.7368
Intrinsic “ariables Complextdag_Jsurf 1329017
Frec [5GH:z | m;gujﬂﬁm 361.1065
= CDmEIexMag_JvDI 289.2914
Fhase ﬂ Yectar_Jwal 217.4762
hag_Jm 1456610
Complextdag_Jm 73.8458
Yector_Jm , '030?
Save As Default | ABS_U [ :
Smaathl v
A Pl [ Streamling
Daone Cancel ‘

Do |
1% Reprezentati in cod de culori densitatea de curent si in dielectric si animati reprezentarea



Reprezentati si campul magnetic in elementele componente ale dispozitivului analizat
Ce se intampla cu parametrii S daca scurtam aceasta linie microstrip
Ce se intampla cu structura daca modificam materialul pentru dielectric

Ce se intampla cu structura daca modificam grosimea dielectricului

Modelati si urmatoarea structura, stabilindu-i caracteristicile:

5
Conductor Conductor H—H 5_
- ¢ B = O
o _ _ o i A N Ry o
WA R e
Q g i et _
- ;" - - . ".f‘l _'l\ L Er
-7 - ,. H .
- I X
\ Dielectric
Dielectric

Tema Considerati 3 moduri posibile pentru portul 1 si afisati modul in care se propaga campul
electric si cel magnetic



https://www.youtube.com/watch?v=A_-8GhlonjA&t=798s
https://www.youtube.com/watch?v=LOQePJnB_9Q,

https://www.emtalk.com/mscalc.php?er=6.15&h=0.25&h_units_list=hmm&f=5&7Z0=50&EL=90&Operation=Synt
hesize&Wa=&W __units_list=Wmm&La=&L_units_list=Lmm

https://www.youtube.com/watch?v=dEIGJE-eGRQ



