Module 4: HFSS 3D Layout
Ports

ANSYS HFSS 3D Layout Getting Started Course
LEO4




Outline HFSS 3D Layout Ports

= Gap Ports
* Reference planes
* Comparison HFSS 3DL/ECAD to HFSS MCAD

= Wave Ports

* Select two edges to make a wave port
* Comparison HFSS 3DL/ECAD to HFSS MCAD

Coupling Ports
* Make a wave port from two gap ports.
* Decouple terminals in a wave port to get back to gap ports.

Gap(coax)Ports
e External placement
* Multiple mode

HFSS 3D Layout Ports Rationalize Solvers
» Different port implementations for different solvers
e Auto ports are used for automated processes
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Select An Edge to Make a Gap Port

Ports can be created by selecting an edge, or multiple edges, and then Creating an Edge Port
right-clicking and choosing Port > Create.

A gap portisa
type of edge port.

This lighter color
indicates that the
edge is selected.
This always appears
on the bottom of
the edge, even
though the whole
edge is selected.
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1. Select the signal layer on which the port lies.

2. Onthe Edit menu, click Select Edges.

3. Click the edges of the model on which the port lies.
4. Onthe Draw menu, click Port > Create.

The edge port is listed under Excitations in the project tree.
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Gap Port on Microstrip Transmission Line

=+ LPF_Microstrip_Aperture_Coupled*

Port 2 is a Gap port that references the 5 & LPF Aperture

ground plane.

In the HFSS design type (and the MCAD fully
arbitrary 3D modeling interface), this Gap
port would be referred to as a Lumped port.

-[3F] Circuit Elements
-[&) Boundaries

& por2

-2 AmalySis.

m’l Design Verification
-{E Optimetrics

oHCaGEaacanoamtny
The two terms are often used Properties
interchangeably. Name I — o Voue
Port lpo
Boundary Type \Poﬁ- J
Reference Ground
Impedance 50
1 Magnitude 0.001
The ground plane doesn't appear o :
here because it is negative. The Renormaiize -
. Renormalize Impedence 50+ 0i
gray-colored circles represent holes DeembedGapPortinductance n

(apertures) in the ground plane.

PlanarEM

Type Single Strip Gap Source
PortSalver [w
Mame | Type | Megative | haterial | Deembed |—
. Deembed Distance 0 mm
Trace signal | copper \gnore Reference =
Dielectic dielectric diel_233 HFSS
—— - ——
. HFSS Type Ga
Ground signal e ) copper o0 P L.Gx )
G J Orientation Vertical

Port 2



Gap Ports Find the Closest Reference Plane

GND_4 L9
The intelligent port creation in HFSS 3D Layout will choose the I
nearest valid ground reference to the port. In this case, the port
chose the ground plane GND_5 L11 below the port. Inner_Layer_3L10
Properties o I _
MName | Value | Unit |E‘u’
GND_5_L11

This choice of [Por Por2
aundany Lype.. Port
Reference can geﬁrpﬁe_ _ Vi eV END 8 U1 END Tect. 20

be easily Impedance u1;Diﬁ_cvia:GND_5_L11:GND:r§ct_20
. Magnitude U1;Diff_CVia:GND_4_L9:GND:rect_19
changedin  |phase 0 deg o]
the Properties
of the port by GND_4_L9 GND_4_L9
assigning a
different
plane as 7 r

e

GND_5 _L11

Reference.
GND_5_L11
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Gap and Lumped Ports in HFSS ECAD versus HFSS MCAD

HFSS 3D Layout - ECAD HESS MCAD

Port from transmission Gap port Lumped port
line edge to ground

Geometry Orientation  The editor constrains gap ports to be Lumped ports can have any
oriented vertically or horizontally. geometric orientation.
Geometry Creation The port geometry is created along with  The geometry must already exist;
the port. the lumped port is assigned to the
port geometry.
Terminals related to HFSS 3DL corresponds to driven terminal; Driven modal or driven terminal, in
ports ports have terminals. driven modal solution type, lumped

ports don't have terminals.
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Don't Use Gap Ports for Stripline

—
GND_4 L9
This structure, with a ground above and below the signal traces,
makes a good example for gap port reference plane choices.
Inner_Layer_3L10
But either choice of reference, GND_4 L9 above or GND_5 L11 I ]

below the signal trace, does not reference the other ground
plane. From an engineering point of view, here it is better to

use a wave port, which can reference both ground planes in the GND 5 L11
stripline. —

The definition of stripline includes
ground planes above and below
the signal trace.

GND_5_l11 GND_5_l11

Wave ports can take two reference planes into account.
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Wave Ports Overview in HFSS 3D Layout

Project Manager 1 x
=-& Diff_Cvia* A
@ Circuit Elements
Boundaries
1. Wave ports have reference planes. P s
----- & Port1:T3 4.
2. Wave ports generate their own geometry. [ P 5
Properties 1 x
3. Wave ports have extent factors. TV o [eveeav ]
Port 4., roriiTi
4. Wave ports have excitation terminals. Boundary Type Pot
Reference 1 GND_1_L2:GND:rect_6
. . Impedance ‘ 50 ohm  50chm
5. Wave ports can have many excitation e ! v
. ase eg eg
te rmlnals- Renormalize 2
Renormalize Impedence |50 +0i ohm 50ohm+0io..
DeembedGapPortinduc... [~
6. Wave ports have net names. = .
(not Shown on this page) ;zigower . CoupledStrliE_sGapSou...
Ignore Reference [~
7. Wave ports work with the HFSS and e 7. o
planar EM solvers, but not with the Orienttion " Verica
. Horizontal Extent Factor |6 6
Slwave solver in HFSS 3D Layout. Vevitata 53" s
PEC Launch Width 0.03 mm | 0.03mm
Deembed 2
Deembed Distance ] mm  Omm
EM Design |

This single Properties tab EM Design appears when the port terminal is selected in the Project
Manager. If the port rectangle geometry is selected, then three tabs appear in Properties
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Wave Ports' Reference Planes in HFSS 3D Layout

E| [= ] Exritations

------ @E_Pgrtajzl

------ --) Port3:T4

Properties

Value

Por3:T2

Mame

Port
Boundary Type

Reference [II-EP\J_D_ﬂr_L‘E}]GND rect 19
Impedance 50 ohm |k

When created, wave ports look up and down to find the
nearest reference plane. In the case of this stripline wave
port, with ground planes above and below, each of the two
terminals on the ground plane has a different reference
plane. Port3:T2 references GND_4 L9: rect_19. When we
select the plane, we see in Properties both the geometry
name rect_19 and the net name GND.

This view of Properties appears when we select Port3:T2.

GND_4_L9: rect_19

Properties 4 x
Mame Value Unit
Type rect
Mame rect 19
LockPo... [
Placem... |GND_4_L9 |
Met GND

This view of Properties appears when we select GND_4_19: rect_19.
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Wave Ports' Extent Factor in HFSS 3D Layout

HFSS
HFSS Type Wave
Wave ports create their own Orientation Vertical
geometry, which is sized by I’Hurizcntal ExtentFactor 6 }
Extent Factor, which are \[Vertical ExtentPactor _ 9,
?
: PEC Launch Width 0.03
multiples of the selected e m
Deembed [+
Edge‘ Deembed Distance 0 mm
In the case of this microstrip <
wave port, there are both Param Values | Footprint_EM Design |
horizontal and vertical extent
factors.
.- HFSS
The stripline wave port only HFSS Type Wave
had horizontal extent factor. S |
Glen_taEm_ R Eerncal
I Horizantal Extent Factor 4|
|| Vertical Extent Factor EJI
Since the port rectangle PEC Launch Width 003
geometry is selected, three Deembed [v
tabs appear in Properties. Deembed Distance o
€

Faram Values | Footpnint EM Design |
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Wave Ports Have PEC Backing

Wave ports are backed by PEC (perfect electrical conductor), sometimes called a
PEC cap.

The wave port does not need to be on the outer boundary of the simulation space
(the extents).

In the Properties menu for the wave port, the thickness of the port appears in the
PEC Launch Width line.

©2021 ANSYS, Inc.

PlanarEM

Type Coupled Strips Gap ...
PortSolver ra

Ignore Reference |

HFSS

HFSS Type Wave

Onientation Vertical

Horizontal Extent Factor )

Verical ExtentFactor _ _ _ _ 8_ _

!:F‘EC Launch Width 145

\nsys



Wave Ports in HFSS 3D Layout versus HFSS MCAD Fully Arbitrary

HFSS 3D Layout - ECAD HFSS MCAD

Geometry Geometry gets created with port Ports get assigned to an existing
creation. geometric object.

...the rectangle needed

for wave port definition

Reference At least one ground reference plane is No reference plane is needed.
needed.

Boundary/backing Wave ports have extents factors. Wave ports have boundaries.

Terminals HFSS 3DL corresponds to driven Driven modal or driven terminal are
terminal; wave ports have terminals. both available, in driven modal wave

ports can have modes and no terminals.

Deembedding Wave ports can be deembedded. Wave ports can be deembedded.
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Edge Port is a Geometric Designation

Port Definition

An edge port is a port attached to a physical edge.

Faort Mame: |PDI‘T2

Wave ports and Gap ports can both be considered edge ports
in HFSS 3D Layout.

Terminal Mame: |

Reference: |LJ'I;Diﬁ_CVia:GND_4_Lﬂ
Edge ports can also be thought of as a way to create a port. If Calbration 7o, Foohm
you select one edge, perhaps the end of one transmission line
in a differential pair, you get a gap port. If you select the
edges of both transmission lines, you get a wave port. -

Edge Port Definition X

The term edge port appears in menus. In the Project N
Manager, under Excitations, double-click on different ports Fort Defniton ‘

Faort MName: Fartl

to see the Edge Port Definition menu.

Terminal Mame: ‘ |

The term edge port also appears in the HFSS 3D Layout
documentation.

Reference: |GND_1 _L2:GND:re:t_Eﬂ

Calibration Zo: ‘EDDhm

The presence of a terminal T1 tells you that this bottom
definition refers to a wave port with more than one
terminal. The top definition refers to a gap port.
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Gap Ports for One Terminal - Wave Ports for Two

Select one
edge, get a
gap port.

N

Selected Edge

Selected Edges

Select two edges, get a wave port.
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Two Gap Ports Can Group into a Wave Port

Port > |5 Create
Interface > Remaove

Two Gap ports can be coupled to Nets > Create Circuit Ports
3D Components >

form a Wave port.

Assign Reference

Padstack...
_ . Clear Reference
Footprint...

) Create Ports on Net
View >

Remove Ports From Net

Draw ? Create Ports on Component ...
Edit > Remaove Ports From Component
Copy Image Create Pin Group

Couple Edge Ports
Decouple Edge Ports

HFSS 3D Layout Properties

Coax Probe...
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Converting One Gap Port to a Wave Port

A (single individual) Gap port can be converted to a Wave port in the port Properties. (Select/highlight the

port geometry in the layout editor and the Properties appear.) Right-click and select Wave.

o 4

PlanarEM

Type Single Strip Gap Sour...

PortSolver [»

Ignore Reference [

HFSS

HFSS Type Gap ;

Orientation - LT _~|+
L Wave |

Circuit

Notice that after changing the port
from Gap to Wave, from the point of
view of the HFSS solver, the PlanarEM
Type remains the same Single Strip
Gap Source.

To convert a Gap port to a Wave port on

microstrip, right-click and select Wave.

S S S S —

PortSolver [v
Ignore Reference [
HFSS

r e
HFSS Type Wave
Orientation Vertical
Horizontal Extent Factor &
Vertical Extent Factor 3

PEC Launch Width 0.02

FParam Values | Footpnnt EM Design

new Wave port
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Gap(Coax) Ports in HFSS 3D Layout

In addition to the Gap port, that connects microstrip traces to a ground
reference, there are Gap(coax) ports which have a coaxial cross section.

Properties 1 X

Mame Value | Unit |E\-A

Gap(coax) ports are often PlanarEM

created by selecting a Pin and ::f:s Pad Port Gap Source

choosing Create > Port. HFSS Type Gapicong )

Orientation oriﬂmt;al — _'

Layer Alignment Upper

Radial Extent Factor 0 0
Slwave

Reference Net

Via

Override Meshing Props [v

Material copper

Sides 3

Via model Wirebond

< >

EM Design

Y \NnSyYS

©2021 ANSYS, Inc.



HFSS 3D Layout Gap(Coax) Port - Edge Selection

Layers

1

[~ Show Dielectric ﬂ
. . Elo mw & A 45
Looking down on a BGA (ball grid array), we show only the top layer. g o
H  VDD_C1 oy rrrr
(Notice the empty check boxes below Top Layer). C vss_Cl WO
. . . " BOTTOM mOy rrr
In this example, the only reason a coax port is created instead of a
. . =
rectangular lumped port is that the selected edge is an arc-segment. ¢ Shwave Regions [ll I
~ outline B
(" Measures B
(" Rats B
(" Errors B
" Symbols mr
(" Region o
" Postprocessing [l [T
Press E to invoke Select Edges.
Click on the outside edge of the
torus shape to select an edge for %]~ hiss_layout_bga - Q & Pan
the Gap(coax) port. $ m.or | D
T - @ crie
: k  Select 0

Select Handles
“w Select Edges

Y \NnSyYS
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HFSS 3D Layout Gap(Coax) Port in Horizontal Plane

Select
Select Handles
Select Edges

Cycle Selection
Unselect All Ctrl+Shift+A

With the edge selected, choose Port > Create to get a
Gap(coax) port.

mm L O

These a Gap(coax) ports include intelligent pre-processing Push Down
. . Fop JUp
that can subtract geometry to size the port and automatically Place Design..
assign terminals. Connect Pins..
; Port > |5 Create
Properties 4 x Interface bY Remove
Name | Value | Unit |Eva...| MNets > Create Circuit Ports
Port Portl 3D Components > L
Boundary Type Port Assian Reference
Reference
o = o e The center circle (gray-colored) pad is being
e ° > deg 0deg driven with respect to the blue around it.
Renormalize Impeden... 50 + 0i ohm  50o... . .
DeembedGapPorind.. r Gap(coax) port Properties. Notice how the
PlanarEM . .
Type Pad Port Gap Source PlanarEM solver considers this to be a Pad Port
HFSS
HFSS Type Gapicoax) Gap Source'
Orientation Harizontal
Lavor Algnment__ Upper . Radial Extent Factor adjusts the size of the port.
adia ent Factor
Slwave
Reference Met

\nsys
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Component Level Automation of Solder Balls/Flip Chip Bumps

3 |

= Component Level Automation

available in HFSS 3D Layout allows

the simultaneous specification of

solder balls and flip chip bumps on

multiple nets.

= This automation also includes the
ability to establish common
reference plane for all of the
connections.

reference plane

Nise——

Tl
......

©2021 ANSYS, Inc.

Components

------ %’ Resistors

it Inductors

% Capaciors

Ei\ﬁ"‘" Other
B 4 FCHIP
RV FCHIP

Type

Enable

Disable
e S
________ J

Create Ports On Component ..

Remove Ports From Component

Fit Selected

Components |




Component Level Automation to Create Multiple Ports

= Component Level Automation available in HFSS 3D Layout allows the simultaneous specification of multiple

ports.

= The ports all use the common reference plane.

Components
----- % Resistors
----- % Inductors
----- %’ Capacitors
..... ¥ IC
EI%’ 10
EI(‘ CSP_BGA
& 23
H-%f Other Type
Enable
Disable
Model ...
[ Create Ports On Component ... l
Remove Ports From Component
Fit Selected
Components

B | Create Ports

Met Filter
[ Use MetClasses

vas
Port Configuration
Type:  |Pant |
R
|
o |
| ok | cencel |

©2021 ANSYS, Inc.

Flipchip
reference plane

DATAL-

FCHIF.L18.REDATAL+

BGA reference plane

RXDATAZ
BGA G12.RXDATA Port

- Excitations

BGA.J12.REDATAL+

——
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Gap(Coax) Port Automation Based on

Solder Ball Properties are set
for the Component FCHIP,
which created the local
reference plane.

Four ports, in red, are
Gap(coax) oriented
horizontally in the plane.

In the Component Model...Port
Properties, the Reference
Offset is set to 0 mm.

...continued...

-4 hfss_layout_bga_cutout1® ~
~[3F] Circuit Elements

--[&7] Boundaries

=-{E]] Excitations

----- ) BGA.F12.RXDATA3-

----- ) BGA.GI12.RXDATA3+

----- 2 BGA.H12.RXDATA4-

----- ) BGA.J12.RXDATA4+

----- &) FCHIP.H18.RXDATA3-

----- ) FCHIP.J18.RXDATA3+

----- ) FCHIP.K18.RXDATA4-

----- &) FCHIP.L18.RXDATA4+ v

Properties a =

Name | WValue | Unit |Evaluated\-"...| ~
Port

Reference Offset

Boundar...
Referen...
Impeda...
Magnitu...
Phase
Renorm...
Renorm...

Deemb...

Port

1
0

50+ 0i

v

»

ohm

deg

ohm

50ohm
w
Odeg

50chm +0io...

PlanarEM

B | Component Model

Component Info

Part Mame: |FCH|P
Part Type: |Other
Ref Des: |FCH|P
MNo. Pins: |255

Solder Ball Properties

Type

Orientati...
yer Al
Radial ...
Slwave
Referen...

Pad Port Gap Source

(;J(t?ax]_ ‘

Harizontal '

N — — — —
La

Upper
0

Haram Values | Footpnnt M Design

W

Shape: |Cy|inder ﬂ
Diameter: |D.D?5mm
Mid Diameter. |0.078mm
Height: |0.078mm
taterial: ‘ solder
Fart Properies
Reference Offset |Dmm |
e e e — -
Reference Size: [v Auto

¥ o

il

o]

Cancel
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Vertical Gap Port with Larger Reference Offset

When the Reference Offset is
larger (now 0.3mm), and the
Gap(coax) ports are no longer
valid, HFSS 3D Layout
automatically changes the
Gap(coax) ports to Gap ports
oriented vertically.

Project Manager

- hfss_layout_bga_cutout1*
(2] Circuit Elements

--[&7] Boundaries

=T Excitations

@) BGA.F12.RXDATA3-

------ ) BGA.G12Z.RXDATAI+

G} BGA.H12.RXDATA4-
) BGAJ12.RXDATA4+
-} FCHIP.H18.RXDATA3-
) FCHIP.J18.RXDATA3+
) FCHIP.K18.RXDATA4-
") FCHIP.L18.RXDATA4+

>

(¥}

Properties

I, x

Name | Value

| Unit |Eva|uated\A

Port
Boundary Ty... Port
Reference FCHIP.TopSaolderB...

Impedance 50

Magnitude 1

Phase 0

Renormalize [v

Renormalize ... 50 + i

DeembedGa... [

PlanarEM

Type Pad Port Gap Source
{l—IF!;s_ =

HFSS Type Gap I
JOrientation_Vertical )

Via

Override Me... [

Material copper

<

ohm

deg

ohm

50ohm
v
Odeg

50chm +0ic¢

EM Design

i | Component Model ped

g"'CDmpDnEntlnfD .............................................................

| PartName: ]FCHIP
Part Type: IOther
| RefDes: [FerP
Mo. Fins: ]255

Shape: ]Cylinder ;J
Diameter: ]D.D?Emm 5
| MidDiameter,  [0.075mm
| Height [0.075mm
hateral: ‘ solder
- PORPIOREHiEE ~ e
| o ——— R
| IReterence Offset ID Imm |
|\ o o o o e -
| Reference Size: [v Auto
' % [0
il

(0]4 ] Cancel
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Port Excitations

Ports Excitations include magnitude, phase,
deembedding and renormalizations settings. The
magnitude and phase settings affect fields post-

Ports are listed in the Project Manager
under Excitations.

processing.
Project Manager a Port Excitations X
=& hfss_layout_bga_cutout1* Ports
~[3F] Circuit Elements
@ Boundaries PartName Magpnitude (V) |Phase | Deembed|Deembed Distance| Renormalize |Renorma|ize Impede...
[_].. BGAF12RXDATAR 1V Odeg [~ Omm 2 B0chm + 0i ochm
Add Por BGAGIZRXDATAZ+ 1V Odeg 7 Omm I 500hm + 0i ohm
..... @ BGA.E12.] Add Port |
Sl Add Plane Wave Excitatic BGAHI2ZRXDATA4- 1V Odeg [~ Omm a 50chm + 0i ohm
""" &) BGA.G12. PR At ars B BGAJI2ZRXDATA4+ 1V Odeg [~ omm Fa 500hm + 0 ohm
----- @ BGA.H1Z. Couple Edge Ports FCHIP.H18.RXDATA3- 1V Odeg [ |omm ca 50chm + 0i ohm
..... &) BGAJ12.F Decouple Edae Ports | |FCHIP.J18RXDATA3+ 1V Odeg [ Omm a 500hm + 0i ohm
_____ € FCHIP.H1 - _ FCHIP.K18RXDATA4- 1V Odeg [~ Omm = 500hm + 0i ohm
’ Convert Selected Vias to FCHIP L18.RXDATA4+ 1V Odeg 7 omm 2 50ohm + 0i ohm
----- ) FCHIP.J1€ o —
Port Excitations...
----- () FCHIP.K1: . —
..... € FCHIP.L1S Differential Pairs... HFSS Terminal Excitation (@ IncidentVoltage ¢ Total Voltage
=3 Analysis Reorder Matrix...
gl Design Verifi Select in Layout
OptimEtriCS DEIETE ‘ﬂl" ’Tl Cancel
=-FF] Results
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Differential Pairs Are a Post-Processing Function

Ports are listed in the Project Manager under Differential Pairs do not need to be set up before a

Excitations. simulation. They can be configured afterward as a
post-processing function. If Differential Nets are
defined in the layout editor, the differential pairs can
be automatically created from this dialog.

Differential Pairs x
Project Manager pais |
L:—'a hfss_layout_hga_cutoutl* X ||EnterTextTo Filter ‘EnterTemTo Filter Termina Is Pairs: Differential Mode Common Mode:
@ Circuit Elements ] Paositive | Negative | | Posive | Negative | Encbled | Maiched | Dff. Name | Ref. Z ohm) | Gomm. Name | Ref. Z ohm)
= . EGAGIZRXDATA3+  BGAF12AXDATAZ- 2 [ D 100.00 Comm1 2500
Boundaries BGAJ1ZRXDATA4+  |BGAHI2.RXDATAL- ca [~ bitz 100.00 Comm2 25.00
[_]I:I FCHIP.L18 RXDATA4+ | FCHIP K18.RXDATA4- 2 ] 100.00 Comm3 2500
D - FCHIP.JIBRXDATAZ+ | FCHIPHIZRDATAZ | [7 [~ D4 100.00 Commé 2500
..... @ BGA.F1Z. Add Port
""" &) BGA.G12 Add Plane Wave Excitat
""" () BGA.H12 Couple Edge Ports
""" @ BGAI12. Decouple Edge Ports
..... @ FCHIP.HI Convert Selected Vias tc Display Terminals Pair Definition To File Setlmpedance To Selected Column
""" @ FCHIP.J1 FH Sttt Odd And Even Half And Half Load From File Save To File |
_____ & FCHIP.K1 Port Excitations...
..... @ FCHIP.L1 Differential Pairs...
-8 Analysis Reorder Matrix...
oK Cancel
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Circuit Ports

Circuit ports in HFSS 3D Layout are circuit element sources
along with an impedance. Circuit ports are connected
between any two points in the mesh. Circuit ports are
presumed to be electrically short.

Circuit ports can be placed between points in the model
with no physical constraints.

The generality of circuit ports, e.g. the ability for a circuit
port to penetrate through a ground plane, also requires
that care be exercised in the use of circuit ports.

Circuit Ports are always used by the Slwave solver. HFSS
gap ports are converted to Circuit Ports when invoking the
Slwave solver.




HESS 3D Layout Ports Depend Upon Solver Choice

HEFSS 3D Layout attempts to accommodate multiple solvers with the same port structure. In the example
below, what the HFSS solver will interpret and simulate as a wave source, will be interpreted and simulated as
Coupled Strips Gap Source by the PlanarEM (planar method-of-moments - MoM - solver).

Properties 1 X
Name Value | Unit |Eva|uated V.
Port
Boundary Type Paort
Reference UT:Diff_ CVia:GND_5_L11:GM...
Wave Ports for the HFSS solver impedance 50 ohm  50chm
Magnitude 1 W w
versus Phase 0 deg Odeg
Coupled Strips Gap Sources Renomalize _ v _
Renormalize Impedence 50+0i ohm | 50chm+0io..
for the PlanarEM solver DeembedGapPorinductance | __ __ . [ _ _ _
PlanarEM l
Type Coupled Strips Gap Source I
PorSolver T~
Ignore Reference [
wFss T = |
HFSS Type Wave I
Onenation TWericall T T T T T =
Horizontal Extent Factor 5 5
PEC Launch Width 0.01 mm  0.0Tmm
Deembed [v
Deembed Distance 0 mm  Omm

©2021 ANSYS, Inc.
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Gap(Coax) Ports for HFSS Map to Circuit Ports for Slwave Solver

Gap(coax) ports for the HFSS solver in HFSS 3D Layout correspond to Pad Ports for the PlanarEM solver. The term
pad port refers specifically to the context of planar EM (planar method-of-moments - MoM).

Properties I x

Gap(coax) don't have
any realization for the
Slwave solver. For the
Slwave solver, HFSS 3D
Layout always casts gap
ports as Circuit ports.
The user can assign a
reference net.

Y \NnSyYS

Name

Value | Unit |E‘UA

PlanarEM

Type

HFSS

HFSS Type
Orientation

Layer Alignment
Radial Extent Factor
Slwave

Reference Net

Via

Override Meshing Props
Material

Sides

Via model

<

Pad Port Gap Source

I@EECE:{]_ - \
Yorzowsl _ _ _|
Upper
0 0
r _____ 1
————— —

[v

copper

3
Wirebond

EM Design

©2021 ANSYS, Inc.




Auto Port Type

An Auto port type goes through a progression of logic in an effort
to always find a valid port type

Auto ports are used mainly for creating ports in an automated
way, perhaps using scripts. If you're manually coiifiguring
individual ports, you're not likely to choose Auto ports.

Properties

Mame Value

Boundary Type Port

Reference

Impedance 50

Magnitude 1

Phase 0

Renormalize v
Renormalize Impedence |50+ (i
DeembedGapPortinduct... [
PlanarEM

Type FPad Fort Gap Source
HFSS

HFSS Type (Gap(coax)

COrientation Gap(coax)
Layer Alignment Gap

Radial Extent Factor Auto
Shwave
Reference MNet

Haram Values J Footprint  EM Design

Y \NnSyYS






