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* Model Creation (new drawing features)
— Efficient creation of parameterized models
— Conformal Antennas
 Mesh Reuse
— Mesh can be re-used between models or solution setups.
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« Advantage of using parameterized models

— Rescaling and re-use.

— Optimization or exploration of solution space.
 When creating parameterized models

— Derive new objects from existing objects

* Don‘t need to remember complicated geometric
relations.

* Minimize human error.
— Use face or relative coordinate systems

— Try to avoid operations that change the number of
faces or bodies.

 Let's look at an example:
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tmet = metal thickness
|=total length
tsub=substrate thickness
rot=Bend angle

s=gap between traces
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* Draw line
— tmet= metal thickness
— |=total length
— tsub=substrate thickness
— rot=Bend angle
— s=gap between traces

origin

width
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(-1/2,0,tmet/2)

(0,0,tmet/2)

: a\\

(I/2*cos(rot),l/2*sin(rot),tmet/2)
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« Grounded Coplanar Waveguide Bend
— Draw Line (use cross-section)

Draw Modeler HFSS  Toolz: ‘Window  Help

[ Line If (1
. Spline . .
Arc k

! Equation Based Curve

|Properties .
Mame Walue | Lt | Ewaluated Walue |
Cormmand CreatePaolline

Coordinate Systerm | Global
Mumber of points 3
Mumber of curves 2

--Crozz Section

Type Rectangle

Orientatiorn Auta

width/Diameter (&) 150um

Height tmetd2 TTum

Bend Type Comer ’ \
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e TWO traces

All are polylines with rectangular
* Gap Cross-section

e Substrate

=57 Solids

- vacuum

: EIQ gap
"™ CreatePolyline
£ subshrate
@ CreatePalyline
¢ hace

[+ CreatePolyline
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1| Modeler HFSS Tools ‘Window Help

e Create upper ground layer
— Derived from substrate

[mpaort...
Export...

Irpart From Clipboard
Group Objectz By Material

EZd& B O

I‘\."ECLJLIITI

L
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Movement Mode »
| Grid Plane k
3 Shap Mode. .

Hew Object Type »

Coordinate Syztem »

List L

Edge r
= Surface

Boolean »
B Urnitz...

Meazure »

=& Solids
El! ¥acLUM
567 gap
#-* CreatePolyline
Elrfl_é’ substrate
#-* CreatePolyline
-7 trace
#-* CreatePolyline
-1, Coordinate Systems
4% Planes

Unciover Faces

Detach Faces

Create Object From Face
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* Define upper ground metal thickness

— Thicken sheet

Note: Positive thickness is in the
direction of the surface normal.

Sheet objects derived from 3D
bodies always have an outward
facing surface normal.

Objects that are drawn as sheets
have arbitrary surface normal

direction.
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Thickness: | krnet

Thicken Sheet

o

[ Both Sides

o]

Cancel |

ANSTS, M. T Toprctary

Modeler HFSS Tool: “Window Help

Impart....

Export...
Import From Clipboard

Group Objects By Matenal

Movement kMode

T Gnd Plane
T Snap Mode. ..

Hew Object Type

Coordinate System
List

Edge

Surface

Boolean
Urits. ..
Measure

Generate Histary

Purge History

Z2d B | O :
70 1% [ooum 5] [y
T
-4 wacuum
¢ gap
H-" CreatePaolline
—-¢57 subshrate
+-" CreatePaolline
% Create0bjectFromFace
—-¢57 hrace
H-" CreatePaolline
—1-[1 Sheets
Ia-:e
Cover Faces

Uncover Faces

Detach Faces

Create Object From Face

Move Faces L

Thicken Sheet...
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e Use Boolean subtraction to create metal

objects.

Create gap between ground and trace
Turn visibility of ,trace” off

Select surfaces and ,move along normal“

Note: negative offset moves face into body.

A\
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e Define the air volume.

— Derive the surrounding volume from the top
surface of the substrate.

Select surface

Create body from face
Thicken sheet

Assign material if necessary.

= ORI

Note: Derived objects adopt
properties of the parent

object.
AN
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e Port Creation

— Make sure the design type is ,Driven
Terminal.”

— If automatic terminal creation is turned on (this
Is default) the port surface must be comprised
of a single surface.

— The CPW

* The waveport is well suited for cascaded
models.

A\
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e The port surface is comprised of 2 faces.

* Need to redraw a rectangle on the port surface?
* No, select both faces> create object from face> uni  te \\
\
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« Create port face

Select surfaces

Create object from face.
Boolean Unite

ORI

Assign port.
° Terminals are created

automatically. The user specifies

the reference (ground) object.

= @ HF550ezign: [DnvenT erminal]®
& Model
¥ Boundaries
283 Excitations

- 1
& m—>
Ei*] trace_T2

BH Meszh Operations

o I
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Part Marne: 1

T erminal M aming

(¢ |lze conductor name

" Use port object name

MOTE: Multiple reference conductors touching a
port muzt all be connected in the plane of the port.

Canductar lze az Heference
v
trace [
%
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 Wave Ports, Driven Terminal and Driven Modal
Solutions

— A wave port excitation impinges the field distribution of a
very long transmission.

— Wave ports are well suited for cascaded models.
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 Wave Ports, Driven Terminal and Driven Modal
Solutions

— HFSS scales the modes to define terminal based s-

eters a

nd excitations.
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e General Considerations:

— When to use driven modal:
« Waveguides and other non-TEM like excitations.

— When to use driven terminal:

 Whenever driven modal is not needed.
(TEM or TEM-like modes)

 Tools > Options > HFSS Options >
— Change Default Solution Type to ,Driven Terminal®

A\
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* Wave Ports are appropriate for cascaded

models.

Layout Schematic

--------------------

"
llllllllll
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 Lumped ports are appropriate when a
connection is needed that is internal to the
model.

— Component connections
— Measurement point

* Extend the CPW model and use lumped
ports...
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« Extend the airbox
— Select surfaces > Move face along normal > 1mm
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» Select the vertical edges of the top ground (press e
for edge selection mode)

*Modeler > Edge > Create
@ object from edge

Select edge

Modeler > Surface > Connect

The resulting object is a sheet.
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« Select the vertical edges of the top ground (press ,e
for edge selection mode)
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Modeler > Edge > Create
object from edge

*Modeler > Surface > Connect

The resulting object is a sheet.



« Extend the sheet to the edge of the airbox.
— Thicken sheet (positive or negative?)

or
— Sweep
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» Create a gap between signal and ground.

Select edge \@

© 2009 ANSYS, Inc. All rights reserved. ANSYS, Inc. Proprietary 24



» Create a gap between signal and ground.

Select edge \@

Join edges
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e Create a gap between signal and ground.

Thicken sheet
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e Create a gap between signal and ground.

Subtract
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e Create Rectangles for Ports

— This Is not obvious:
* Need to conform with bend angle parameterization.

1. Create object from face

2. Turn visibility of
underlying traces off

3. Select edge

F
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 Move edge 500 mm

Move edge
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e Make the trace visible again.

e Subtract the 3D trace object from the 2D
surface object.

/\ Rectangles are used
for port assignment

2D Surface — 3D trace
(Boolean subtraction)
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* Notice that all parameterization Is retained.
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e Mesh reuse for filters

— Problem description: Filter is not tuned and
may not transmit signal at the adaptive
refinement frequency.
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« Adaptive mesh refinement uses the field solution to determine
the error and refine the mesh.

* In narrow band filters, the passband depends on the me sh.
« It is difficult to determine the error if there is no fi eld.

* The mesh depends on the passband

* The passband depends on the mesh

* The mesh depends on the passband

* The passband depends on the mesh

* The mesh depends on the passband

» The passband depends on the mesh

* The mesh depends on the passband

Surface mesh of a filter that was
adapted away from resonance
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e HFSS allows re-use of meshes between
geometrically identical models.

© - Arrow indicates that mesh is generated in

another model/project.
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Mode 1

© 2009 ANSYS, Inc. All rights reserved. ANSYS, Inc. Proprietary 39



Mode 2
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Mode 3
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Mode 4
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Mode 5
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Mode 6
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* Driven Response

----- Meausred
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« Parameterization can be easily retained by
deriving new objects from existing objects

— Create object from face
— Create edge from line
— Thicken sheet

e Mesh re-use offers an efficient means to
create a suitable mesh.
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