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Application Example

« Connector Modeling in HFSS
— Draw your own
« SMA
» Portion of a multi-pin connector
— Import
e RJ45
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SMA Connector

« Commonly used in measurements
* Relatively easy to draw
e Can be reused
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SMA Connector

 Fixed Parameters
— Board manufacturing technology
— Connector geometry
— Board stack-up

 Signal Layers /@
— Materials
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SMA Connector

Variable Parameters

— Distance from ground via to signal via

— Radius of ground via
— Radius of antipads
— Radius of signal pad
— Layer Routing

— Trace Spacing

— Trace Thickness
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 Parametric Example

— Z route Variable
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SMA Connector

« Parametric Sweep Variables
— Layer H — Corresponds to substrate thickness
— SL_S - Stripline Trace Spacing
— SL_W — Stripline Trace Width
— Z_route — Routing Layer
Setup Sweep Analysis

Sweep Definiions Table ‘ General] Calculations l Options l

*| LayerH | sts | stw [ stw2 [ Zroue | Add..
1 12.35mil 6.5mil 5mil 4. 7mil -10.525mil
2 12.35mil 6.5mil Smil 4. 7mil -23.525mil

L

3 20.65mil 7.5mil 6. 75mil 8.5mil -72.625mil

0K | Cancel
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SMA Connector

e Results

— Single-ended S-parameters

Ansoft LLC

SMA

0.00

-10.00 —

-20.00 —

-30.00 —

Y1

-40.00 —

-50.00 —

-60.00 —

Cune Info

—— dB(St(p1_N,p1_N))
Setupl Sweeg
Layer_H="12.35mil' SL_S='6.5mil' SL_W="5mil' SL_W2="4.7mil' Z_route="-23.525mil"
—— dB(St(p1_N,p1_N

Setupl :(S\g/peeg)l .p ) . i i i
Layer_H='12.35mil' SL_S='6.5mil' SL_W="5mil' SL_W2="4.7mil" Z_route="-10.525mil’
—— dB(St(p1_N,p1_N))

Setupl : Sweeg

Layer_H="20.65mil' SL_S="7.5mil' SL_W="6.75mil' SL_W2="8.5mil' Z_route="-72.625mil'
—— dB(St(p2_P,p2_P

Setupl :(S\g/peeg)l .p ) . i i i
Layer_H='12.35mil' SL_S='6.5mil' SL_W="5mil' SL_W2="4.7mil' Z_route="-23.525mil’
— dB(St(p2_P,p2_P))

Setupl Sweeg

Layer_H="12.35mil' SL_S='6.5mil' SL_W="5mil' SL_W2="4.7mil' Z_route="-10.525mil'
— dB(St(p2_P,p2_P

Setupl :(S\g/%eg)l .p ) . i i i
Layer_H="20.65mil' SL_S="7.5mil' SL_W='6.75mil' SL_W2="8.5mil" Z_route="-72.625mil'
— dB(St(p3_N,p1_N

Setupl :( S\E\/%eg)l PL_N)

Layer_H="12.35mil' SL_S='6.5mil' SL_W="5mil' SL_W2="4.7mil' Z_route="-23.525mil
—— dB(St(p3_N,p1_N

Setupl :(S\g/peeg)l .p ) . i i i
Layer_H='12.35mil' SL_S='6.5mil' SL_W="5mil' SL_W2="4.7mil" Z_route="-10.525mil’
—— dB(St(p3_N,p1_N

Setupl :(S\g/%eg)l .p ) } ) } }
Layer_H='20.65mil' SL_S="7.5mil' SL_W='6.75mil' SL_W2="8.5mil" Z_route="-72.625mil'
—— dB(St(p4_P,p2_P

Setupl :(S\gvpee’gl .p ) . i i .
Layer_H='12.35mil' SL_S='6.5mil' SL_W="5mil' SL_W2="4.7mil' Z_route="-23.525mil’
—— dB(St(p4_P,p2_P.

Setupl :(S\g/%eg)l .p —P) } ’ ’ }
Layer_H='12.35mil' SL_S="6.5mil' SL_W="5mil' SL_W2="4.7mil' Z_route="-10.525mil’
—— dB(St(p4_P,p2_P

Setupl :(S\gvpee’gl .p ) . i . .
Layer_H="20.65mil' SL_S='7.5mil' SL_W='6.75mil' SL_W2="8.5mil' Z_route="-72.625mil'

-70.00

T T T T T T — T T T T T T
15.‘00 20.‘00 25.‘00 30.‘00
Freq [GHZ]

35.00 40.00

© 2009 ANSYS, Inc. All rights reserved.

ANSYS, Inc. Proprietary



SMA Connector

e Results
— Differential S-Parameters

Ansoft LLC DE SMA
0.00

-30.00 —] Cune Info

—— dB(St(Diff1, Diff1))

- Setupl ; Sweegl_ ’ ’ ’ ’

Layer_H="12.35mil' SL_S='6.5mil' SL_W="5mil' SL_W2="4.7mil' Z_route="-23.525mil'

—— dB(St(Diff1, Diff1))

— Setupl : Sweegl

Layer_H="12.35mil' SL_S='6.5mil' SL_W="5mil' SL_W2="4.7mil' Z_route="-10.525mil'

—— dB(St(Diff1,Diff1))

40.00 Setupl : Sweegl, . . p i

=400 — Layer_H="20.65mil' SL_S="7.5mil' SL_W="6.75mil' SL_W2="8.5mil' Z_route="-72.625mil'
_ —— dB(St(Diff2,Diff1))

Setupl ; Sweegl_ ’ ’ ’ ’

— Layer_H='12.35mil' SL_S='6.5mil' SL_W="5mil' SL_W2="4.7mil' Z_route="-23.525mil'

—— dB(St(Diff2, Diff1))

— Setupl ; Sweeg ; ’ ’ ’ ’

Layer_H="12.35mil' SL_S='6.5mil' SL_W="5mil' SL_W2="4.7mil' Z_route="-10.525mil'

— dB(St(Diff2, Diff1))

-50.00 — Setupl : Sweegl
Layer H="20.65mil' SL_S="7.5mil' SL_W='6.75mil' SL_W2="8.5mil' Z_route="-72.625mil'

Y1

-70.00 ‘ |

T T T T T T 7T
0.00 5.60 10.00 15.00

T T T — T
20.00 25.00 30.00 35}00 40.00
Freq [GHz]
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SMA Connector

e Results
— Mag JSurf

JsurflA_per_m]

. 1. BPARE +052
7.1969e+0E1

5.1795e+081
3. 7276e+0A1
2. 6827e+0E1
1.9387e+0E1
1. 3895e+061
1, BEEE e +EE1
7. 1969 +E80
5. 1795+088
3. 7276e+@E0R

2., 6827e+000

1.9387e+060
1.3895e+060
1. BBE0 +060
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Multi-pin Connector

« Create complex shapes from polylines
— Finished Model
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Multi-pin Connector

« Create complex shapes from polylines
— Create polyline
— Define Properties

Properties: 3D_Connector - width_poly - Modeler

Command
MName Value Unit | Evaluated V:
__|Command CreatePaolyline
Coordinate System Global
_|Number of points 8

=

_f/|—Cross Section

] :Type Rectangle
|| |Crientation Auto
| |Width/Diameter 0 mm O0mm
)| |Height 0 mm Omm
| |Mumber of Segments 0 0
A hBend Type Cormer
< >

| ShowHidden

oK | Cancel
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Multi-pin Connector

e 3D Object from 1D Polyline

Properties: 3D_Connector - width_poly - Modeler

Command
MName | Value Unit Evaluated Vz
Command CreatePolyline
__|Coordinate System Global
MNumber of points g

=
7

Number of curves

Type Rectangle
Orientation Auto
Width/Diameter 03 mm 0.3mm
Height 0.2 mm 0.2mm 1
MNumber of Segments 0 0
Eend Type Comer
< >
[ Show Hidden

OK | Cancel
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Multi-pin Connector

e Other Cross-sections
— Line
— Circle
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Import from MCAD

 Import from Mechanical CAD options

© 2009 ANSYS, Inc. All rights re

.sat —up to ACIS 19

.dxf, .dwg .tech — AutoCAD Drawing Interchange Format files
.model - CATIA4.1.9t04.2.4

.CATPart - CATIA V5 R2 through R16

.gds — GDSII files.

1ges, .igs — Initial Graphics Exchange Specification files up to 5.3
.nas — NASTRAN format files

X_t, .x_b — Parasolid Files

prt*, .asm* — Pro/E model files

.sab — Standard ACIS binary

.step, .stp — AP203 STEP files and AP214 (geometry only)
.Stl — Stereolithography format files

prt — Unigraphics file (Windows only)
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RJ45 Connector

« RJ45 8 Pin connectors
— Most commonly used with Ethernet cables and networks for
10Base-T (10 MBPS) and 100Base-TX (10 MBPS)

e Also used in
— Rocket Port — Alternate Pinout
— IDSN — Alternate Pinout

Pinout for Ethernet

il

o
[

e
-

IS IS TS TSI

Diagram from
http://www.jimprice.com/

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



RJ45 Connector

e Import *.sat
— Do Auto Healing
— Geometry Errors (if any )will be reported

Objects l Objects Misalignmem] Surface Mesh [Single,‘Pairs]] Last g

j X Name Last Analysis Status
Lookin: |53 3853_R.J45_connector Ll = EBv

A RJ45_connector.sat | |L8 Good
£ | s Good
My Recent L1 Good
Documents e

= | |L2 Good
u | e Good
Desktop | L3 Good
| IL7 Good
| |strip1 Good
My Documents _Strip‘l_1 Good
| strip1_2 Good

| 8 . a ~
_DJ | |strip1_3 Good

My Computer | Stfip1_4 Good
| |stip1_1_1 Good

~ﬂJ File name: !RJ457:onne:torsat ﬂ Open _Stflp1_1_2 Good
—

strip1_1_3 Good

My Network Files of type: ACIS SAT Files (".sat) _v_‘ Cancel e .
gnd Good
[v HealImported Dbjects ® Auto " Manueal Part1 Good
ra Part2 Good
board Good
kabel Good

[ Display ObjectHealing Log

Perform hd
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RJ45 Connector

 Imported Model
— Assign
» Materials

* Ports
— Diff Pair Setup

 Boundaries
* Analysis Setup

Terminals Ditterential Mode: Comrmon Mode
Positive | Negative ‘ Active | MName | Fet £ ‘ Name | Fef £ |

L1_T1 L2_T1 v Diff_12_Tx 1000hm  Comm1 25ohm

L3 TI L6_T1 [v Diff_36_F< 100ohm  CommZ  25ohm

L4 T1 L5_T1 v Diff_45 100chm  Comm3 25chm 4
L7_T1 La_T1 v Diff_78 100chrn  Comm4  25ohm

L1_strip_T1 L2_strip_T1 ¥ |Difi_12_T..100chm  Comm5  |25ohm Removea Al
L3_strip_T1 L6_strip_T1 v Diff_36_R...| 100ohrm Cornrb 25ohm

L4_strip_T1 L5_strip_T1 v Diff_45_bot 1000hm Comm? 2hohm

L7_strip_T1 L&_strip_T1 v Dift_78_bot|100ohm Comm8 25ohm

Reference Impedance: |ED ‘Uhm ﬂ

SetAll Zref | Set All Diff. Zref | SetAll Comm. Zref ‘

OK Cancel ‘
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RJ45 Connector

e Results

Ansoft LLC Differential HFSSDesignl
0.00 0.00
N — -0.25
-10.00 —
7 — -0.50
_ —
-20.00 — — — |
— — -
- — P
— — o - J//— —
_—
. g — -0.75
///
. ///
$130.00 — // N
- //
I — -1.00
| Cune Info - Y Axis
—— dB(St(Diff_! 12 Diff_12
-40.00 —| / Setupl (S\Ev I -TXDi -0 Y1
// —dBSlDﬁSGR Diff_36_R!
1/ Setupl (S\glele X0 X) Yi
—— dB(St(Diff_45,Diff_45 — -1.25
— Setupl (Sv(vele ! ) Y1
—— dB(St(Diff_ 7Sfo 78
— Setupl (S\Ev l epl ! ) Y1
—— dB(St(Diff_12 Diff_12_TX bot;
— Setupl (Sv(velep -TXDi ot) Y2
— dB(St(Diff_36_RX Diff_36_RX_bot
-50.00 — Setupl (Sv(velep XD ot) Y2 150
- —— dB(St(Diff_45,Diff_45_bot — =+
Setupl (Sv(velep ! ot) Y2
- —— dB(St(Diff_78,Diff_78_bot
7 Setupl (S\Evelep ! ot) Y2
7]
-60.00 I -1.75
0.00 O.&O 0.40 OAéO OAéO 1.00

Freq [GHz]
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RJ45 Connector

e Results

JsurfLA_per_m]

. 31G1e+BE@1
. LB429e+0E1
. 9658e+A@1

. S5EGe+BEE
L EB4Z21e+008
256 Ze+0EE
. B9EEe+BEE
. 35380e-0@1
S59A6e-E81
. 2591e-0@1
.1199e-B@2
L 9745e-BE2
45T e-0E2
.BZ65e-003
L 4153e-0E83
. BEARE-BE 3
. B6G2e-0EY

L I SR T VR B I ST R
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