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O-Thickness Face in Wavenology EM

Rectangle
Ellipse

Polygon

Any shape covered from curves

The copy of a face from a 3D solid

N

@
iy
*
o
<@

Load from SAT model



The Effective O-Thickness Face in
Wavenology EM

A face must be defined with a material

* Only following planar faces will be used in
Wavenology EM, others face structure will be
skipped or prevented in the simulation

— Material: PEC or PMIC
— The planar face normal must be in X, or Y, or Z axis

* Due to the meshing implementation, only the
PEC face on the meshing grid will be effective, for
other situations as following, the PEC/PMC faces
can not be guaranteed effective in the engine



PEC Face

» automatic mesh but with complicated structures

PEC face

............. PEC grid
--------------------- --solid---}--

In this situation, due to the conflict among min/max ratio, adjacent cell ratio, etc,
there is not any grid on the PEC face, there will be two cases:

Q the PEC face will be effective with an alignment to a closest grid by an threshold
0 the PEC face will be skipped if the distance to a closest grid is bigger than the
threshold

> manual or user-defined mesh
PEC face

Pre-defined grid

In this situation, there will be two cases:

U the PEC face will be effective with an alignment to a closest grid by an threshold
[ the PEC face will be skipped if the distance to a closest grid is bigger than the
threshold



PMC Face

» due to the grid system is using E grid, for PMC face, it is hard to
make a grid that let PMC face exactly on a cell center

PMC face

Same as PEC face, there will be two cases:
0 the PMC face will be effective with an alighment to a closest cell center by an

threshold
0 the PMC face will be skipped if the distance to a closest cell center is bigger than

the threshold

If there is a need to make PMC object effective in engine, the best way is
defining a PMC solid with a thickness, not a PMC face.



Others limitations on 0-Thickness Face

» current WCT Waveport solver can not support O-thickness face. So,

please do not put any O-thickness PEC/PMC face in a wave port range. As
following,

EC face

W

Wave
port

port

PEC faces



O-Thickness Face Creation & Editing
Rectangle .

Creation Method I: input two
corners of rectangle

Ea% D | 1|'rE|.'I:'| -Hj— ;D_ Face editor ﬁ

& | Create Kace L & Mame Facel01 Material [PEC "l [MESh ]
.?. | 1 1 @Q g T

ransparency

0 0 100

U

Show

Local Coordinate System

Origin 0,00
U Axis 1,0,0
W Axis o,1,0
Parameter
Face Type v
Cormer 1 (U,V) -100, -100 Carner 2 (U,V) 100, 100




- Sources

& Observers

- d_Lumped Ports
- Wave Ports
[ Circuits

%% Particles

g0l Excitation Pulses
B8 Materials

Method II: input the width and height

”
Face editor

28]

Mame FaceQ01

Transparency
0

U

Shaw

Width (in Ul axis)

Local Coordinate System

Material |PEC - | [mesh |

Origin 0,0,0
LI Axis 1,0,0
V Axis a,1,0
Parameter
Face Type

Lectangle by length and width -

Height (in V axis) 100, 100

ot Curves
[—ju Faces
...[d Faced01

Gl Solids

@ Vouxels
= Snapshots

After “OK”, the
face is shown as
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Editing
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- Snapsh
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Edit

Change Mame
Delete
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For selected face, it can be
edited by:
» Edit input parameters
» change face name
» add transformation

» Translate

» Mirror

» Rotate

These are the same as that for
3D solid operation.
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O-Thickness Face Creation & Editing

Creation

o |l || veq| b B
£ !CreatEFacE L@_gs y

Ellipse

input the radius of ellipse

-
Face editor

Mame FaceO01

Transparency
0

U

Show

Local Coordinate System

Crigin 0,00

U Axis 1,0,0

W Axis o,1,0
Parameter
Face Type Ellipse

Radius (in U axis) 10

Material |PEC

) ()

0

-

Radius (in V axis)

100

20

Cancel
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O-Thickness Face Creation & Editing

Creation

¢ (@ | veq| tr B
£ |CreatEFacE it

Polygon

[y

input the vertexes of polygon

Face editor

S

Mame FacelOl Material [F‘EC

3 (=)

Transparency
0

U

]

Show
Local Coordinate System
Origin 0,0,0

U Axis 1, 0,0

WV Axis 0,1,0

Parameter

Face Type Polygon| v

100

Points ..., Edit Polygon

|
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Polygon Editor

Geometry
Coordinates System

LCS Origin |

Height

Vertexes

u,v)

-4, -4

C-NE--RANRE- R RE T SR
pa

[
=

| Load... | |Clear Vertexes |

| More Vertexes | | Verify Polygon |

Help

U Axis

m

1, 0,0

Ok

W Axis

0,1, 0

Cancel




O-Thickness Face Creation & Editing
Any shape covered from curves

Define one, or emsmaseis | @ wesnprsaas  wwessr  we
multiple curves that |'§ [0 ¢ @ FF |Lc |
can cover a shape. ]|Va=||H:L;D—E|;,:b| |3 o &

¥ [ o TF % | o0 | e

-4l Excitation Pulses
B8 Materials

- Create 2D Polyli

EID Face reate olyline

Pl o Create 3D Polyline

------ ﬂa Solic Create 20 Parametric Curve
@ Voxe Create 30 Parametric Curve
FI'" E. il E ihil | LS8
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-4l Excitation Pulses

B Materials

» for example, half circle

Create 20 Polyline
Create 3D Polyline

Create 20 Parametric Curve

Create 30 Parametric Curve

Il

-
20 Parametric Curve Editor®  ©

Local Coordinates System

Origin

Uaxis 1,0,0 Vaxis 0,10

Parametric Formula

Uiy 10%cos(t)

vigl  10%sin(t)

w(p |0

Parameter (t) Range | td: O t1: pi

[ Help ] [ Preview ] [ K

[ Cancel
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» a polyline

-4l Excitation Pulses
B Materials

-
20 Polyline Editor

Create 20 Polyline

&

Create 3D Polyline

------ Create 20 Parametric Curve
Create 30 Parametric Curve
EI Sna m

Local Coordinates System

0,1,0

Qrigin m
UAxis 1,0,0 V axis
Vertices
(u,v)
1 -10; 0
2 -5; 0
3 -5; -5
4 5; -5
5 5: 0
6 0: 0
7
8
9
10
11
12
1| - ] | 3

Load

Preview

Reset

Mare Rows

Cancel
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Project
[= Homo_pec_plate_cvr
-4 Design

H

H

We can see, these two curves can
as a shape
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----- 21 Background

----- a Boundary
----- 21 Freq & Pulse

..... & Sources

..... & Observers

..... & Lumped Ports
..... g Wave Ports
- Circuits

..... ¥ Particles

/-glall Excitation Pulses

@ Materials

Sl Curves Then select these two curves, cover

el them into a face.
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O-Thickness Face Creation & Editing
The copy of a face from a 3D solid

Switch to “Select
Face” mode

Simulatipn  Ppstprocess  Tox

& GIE)E @ B
| 'Hj' ;9‘15E|EC1:FE|CE ]l L

A k| S | Selectaface
of 3D solid

Transparency
v Show Background Media

LCS Setting
Zoom In
com Out

reate Wave Port

reate Face Snapshot Here
reate Snapshot for Electric Current Here
reate Snapshot for Magnetic Current Here

[ B L T T o T T s |

NYY

reate a Face copy on selected face

Create a copy of

Mew 20 Canvas

selected face
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The created face will use the material of the solid,
but user can modify it by double click this new face,

-

2
..... & Sources

-
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..... & Observers
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----- % Particles

-1l Excitation Pulses
+-B8 Materials
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Face Editor
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Transparency
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or as previous page, modify

through menu

|_:_|l] Faces

E

=-Ed Snapshof

.[A Facen01

i Solids
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..... Face

iy Far Fields
o1l Temp

~40il Importec

Hide
Edit
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Mesh Control for PEC Face

The default mesh control for face is “Bounding box” only, for a shape with

hole or non-convex structure, please turn on “Body vertices” option

-

U

Showe

Local Coordinate System

QOrigin 1,0,0

IJ Axis 0,01

W Axis a,1,0
Parameter
Face Type Polygon
Points

Edit Palygaon

~ N
Eace editor 52 || Additional Mesh Points\ e
Name Face001 Material |PEC = || [Mesh | © Not additonal contrd points
@ Use additonal control\peints
Transparenc
0dy DoUNdINg DoX dCe DouUnding Dox
Dp 4 ; o0 [¥] Body bounding b Face bounding b

[|Edge

bounding box [ | Body vertices

[

Help

] [ OK ] [ Cancel

Note: for non-PEC/PMC face,
because the face will not work in
the engine, all control options on
the face will be skipped.

N
[




Example of Mesh Control on a polyline face

Additional Mesh Points

() Not additonal control points

(@) Use additonal contral points

Body bounding box

["] Face bounding box

[] Body vertices

[T Edge bounding box

] [ Cancel

Ok

J |

Help

Mesh with
default setting

22



Enable “Body vertices” option

Mesh with
vertices setting

”
Additional Mesh Points

28]

() Not additonal control points

(@ Use additonal control points

Body bounding box [ | Face bounding box
["] Edge bounding box Body vertices

| He || ok

][ Cancel
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Benchmark Test (1)
Rectangular Patch Antenna

Original setting, the patch has a
thickness as 0.5 mm

Automatic Mesh option:
Cells: 46 x 62 x 10, Delta time: 5.81797e-013 sec
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Replace patch by O-thickness PEC faces

Automatic Mesh option:
Cells: 46 x 63 x 7, Delta time: 7.39054e-013 sec

We can the number of cell in Z is reduced from 10 to 7, and the
simulation At increase from 5.8e-13 to 7.4e-13s.
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The results from two setting are close.

S-Parameter

W agnitude (dE)

-10

-15

-25

-30

-35

S-Parameter

\/\1

w— 51, 1){0 thickness face)
— mm Flate)

2 4 & 8 10 12
Frequency (GHz)

1Ll

14

15 18 20

m
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Benchmark Test (2)
Vivaldi Antenna

Original setting, the patch has a thickness as 0.288
mm, need to use a good control to capture details

Project Design
| Init I Background I Boundary I Frequency and Pulse | Mesh |Time |
@ Aukormatic Advance
Points Per Wavelength (PPw) [ Synchronize PPWs 7] Additional

conkral points

Load |"|

PRY-% 10 PPW-y | 10 PPYW-Z | 10

minymnas ratio x 0.2 y 005 z 025 [ Jsyntox Edit
max adjacent ratio x 1.3 w 1.3 z| 1.3 Syn, ko = Clear
) Manual S
Murmnber of cells Synchronize nunmbers
My | 52 My | 96 Mz | 53

() User defined
Load Edit Clear

Mimirnum angle of solid surface angle (Deg) 3

Automatic Mesh option:
92 x 96 x 83, Delta time: 4.20489e-013 sec
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Replace patch by 0-thickness PEC faces, with almost the same
mesh parameters. This mesh options is for comparison purpose,
we can use default setting, the result is almost not change

Project Design
| Lnit I Background I Boundary: I Frequency and Pulse | Mesh |Time |
@) Automatic Advance
Points Per Wavelength (PPW) Synchronize PPWs Additional
PRk 10 PRw-y |10 | PPweZ |10 control points
Load |"|
rmiryna Fakio P y 0.2 z 0,25 [Clayn tox Edit
max adjacent ratio = 1.3 y[1.3 z | L3 Swn, ko x
) Manual
Murmber of cells Synchronize numbers Additional ckrl
M | 58 Ny |65 Mz | 76

) User defined

Load Edit Clear

Minirmum angle of solid surface angle (Deg) 3

Automatic Mesh option:
Cells: 88 x 65 x 76, Delta time: 8.93929e-013 sec

We can see the most significant change is At increase from 4.2e-13
to 8.9e-13 s.




We can see the O-thickness setting still can find the
correct resonant freq., and the S21 is almost the same.

S-Parameter

mMagnitude (dB)
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* So, from the benchmark tests, we suggest

— if user want a fast simulation to estimate the
performance of system, use a O-thickness face to
build the model.

— if user need a more accurate result, and if the
model built from O-thickness exists, user can grow
the plate to a desired thickness from the face.



