EMPIRE XPU Tutorial

2D Design - Introduction




Overview

« 2D Design

* Views

« Groups and Properties
« Components and Sources
* Field Monitor

» Working with groups

« Changing objects

» Creating basic objects
« Creating library objects
« Copy operations

« Simulation
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Start

Help:

Simulation flow and an overview of basic features are explained in ,Getting
Started.pdf”

Complete manual is available in EMPIRE-Manual-800.pdf

Videos are available at:
https://www.youtube.com/channel/UCbh38NsUTmgSSL5IWNG7vPhg

Send questions to empire.support@imst.de (include input file .emx if applicable)

Steps:

Start Empire XPU

Select “Templates”, click “OK”
Select File > “Save”

Confirm default folder selection
Click ,2D Design“ tab on top
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https://www.youtube.com/channel/UCb38NsUTmqSSL5IWNG7vPhg
mailto:empire.support@imst.de

2D Design

Tool bar

pire-templates\ms!_line_048.emx - X

g
EMPIRE XPU 8.0 (buid 180:

2D Results

Side menu

) 1 Condu

tor) | [
o | | Mesh
e i | . GND (conductor)

b Mesh Info (Cells: 8.1k)

b Field Monitors | [ H
L Variables | 3 I n e S

Edit plane in
Top view

|
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+5925.000

—+1725.000——— ———+1725.000— —

Cursor Unit

Active group
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Views

Steps
. Click View Icons
. Return to xy view
. Zoom: Zoom extents (z shortcut)
. Turn wheel forward / backward (zoom is centered to cursor p
osition) Display
. Use Zoom Icons on top O QO [ - B
. Drag cursor to span an arrow, press w shortcut v
3, Restore View
. Pan: e ‘:_.av.: View
. Use Scroll bars on right and bottom %) Zoom Winde
. Use up / down / left / right arrow keys
. Click “Zoom extents” Zoom area
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Groups and properties

_ Material selection
Edit Property Name

I3 Property Editor - Dielectric ? X

Database Info
General Parameters
Name Rogers-TMM-10
Geometric Priority (10...250) 100
Electric Parameters
Rel. Permittivity
Electri s Tangent

Conductivity in 1/(0hm*m)

Active
group

Thermal Parameters
Conductivity in V
Surface He fficient (W/m*2/K)

Surface Radiation Emmission Coefficient (rel.)

SAR/EIAV/ACD Parameters

Color

SAR/EIAV/ACD mass density in g/cm”3

Property

Group height

Steps:

* Open Groups list in Side menu

* Double click on Property in group Substrate
* OK, Close Groups list

Material
properties

= |
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Components

Case sensitive toolbar (depend on selections)

J8 Empire XPU 8.0 - CA\Users\andreas wicn\empire-templatesimsl_line_048.emx *
EMPIRE XPU 8.0 (buid 18036)

Circuit 2D Results

Display

Object
coordinates
and
parameters
Selected |8
object
L
Steps: T ————
»  Open Group Conductor, open Components Handles
« Leftclick on ,Box 2“ in side menu to select Selections

« Esctodeselect, Closelist. . r o
S
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sSources

Port Wizard

re-template: msl_line_048.emx *

EMPIRE XPU 8.0 (build 18036)

Circuit 2D Results 3D Results

Display Clear Transform

SLE 08 Bk P BWPOEE D
Source
» '@ |l | | Substrate (dielectri

coordinates * B i e
and
parameters

+4350,000

+4350.000

+3675.000 +3675.000

¥ Field Monitors
variables

Selection: 1 Object / No Property X= +4950.000 ¥

Steps:
« Open group Port, open Sources _ _
«  Left click on Element 1 in side menu to select P1E: Excited P2: non excited
« Escto deselect, Close list QTEM port QTEM port

I
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Monitors

_ Plot Options

v Storage Settings / Enable Storage

Record Domain Frequency

_ File Name automatic
Circuit

¥ Electric field storage
¥ Magnetic field
Material Paramete
i (110 Substrate (dielects Frequency selective storage in SAR/ACD multiport excitation (one frequency per port)

i || L Conductor (3

- Frequencies for storage
S Port L 10 GHz

a || L GND (conductor)

Field
monitor
parameters

oK ¥ Advanced Cancel

Ste pS : Active Group: Conductor

« Open Field Monitors _ N
«  Click on Light Bulb to hide visualization planes Visualization
+ Double click on Field Monitor to edit settlngs planes

|

OK, Close list M
((r'S
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Working with Groups

Steps

. Open Group list

. Click Create group
. Edit Name (right click on name), recolor
. Double click Height z: 381...600
. Double click Property

. Set Dielectric

. Permittivity: 12

. OK

& Property Editor - Dielectric

& Groups
1 Substrate (dielectric)

+ Conductor (conductor)
L Port
4 GND (conductor)

10...250)

. Left click on center strip to select

. Right click on group Chip
. Select ,,Copy and set height..."
. Press Esc to deselect

} Feld Monitors

H|nt L variables

Center strip is copied to new group using height of new group
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Changing Objects

Steps

. Open Components
. Right click on BOX 2
. Select ,Edit"

Overwrite coordinates x=3000, y=2000
Right click on ,Point 2°

Select ,Pick coordinate”

Move cursor to x,y coordinate

Click OK

+3070.00

+4000.00—— AE‘EI— ——+4000.00——

+5000.00
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L + Groups
® I ‘I | . Substrate (dielectric)

< Conductor (conductor)

+ Port
+ GND (conductor)

ctive ) (dielectric)

» Mesh Info{CE8
* Field Monitors
L variables

I}, Box Editor ?
General
Name: BOX 2
Group: Chip (Dielectric (dielectric))

Adsjgn Height Customn ® From Group

Point 1 3000 2000

5000 A000

Cancel
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Changing Objects

Steps

. Open Group Conductor — Components - Box 2

. Set Point 2: x = 2400

. Click on “Box 27
. Click on “Copy Mirror”:

< a? W I &

. Enter Mirror plane:

| ﬁ Enter mirror plane (1D arrow) 7 =,

Start Stop

X 4000 X 4000

Z 0

®, Pick Coordinate ®, Pick Coordinate

oK Cancel
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Result

& Groups
L Substrate (dielectric)

b Cnmpnnents {1}
A Pl Ecﬂ:' 2 |'H£'1(1




Creating basic objects

& Groups
1 Substrate (dielectric)

i 4 Conductor (conductor)
Steps 2| I i (I ] Port

* Create new group B} . L GND (conductor)
i 1 Chip (dielectric)

L met {active) (conductor)

. Click Create Box
. Select ,Custom”

. Overwrite coordinates B§ Box Editor ) %
. Press Ok

General
Marme: BOX 71

Result ayp: B et (conductor)

Assign Height ustom From Group

v
Point 1

Point 2

Cancel
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Creating library objects

Steps
. Press Create Library Object BRI BESSY E E
. Select 3D Wire — Bond

. Overwrite coordinates

. Click Edit Settings

. Enter Wire Diameter: 50

. Close

Library Editor - LIBRARY 7 R .
I8 ierery K Bond Editor ? X

Geometry
General

MName:
Group:

Horizontal cut at wire ends

Height direction

Point 1

Point 2

Cancel

oK v Advanced Cancel
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Operations

| ° . °
Steps — E
. Left click on strip
° Press Copy Il Enter shift arrow ? *

. Enter y1=-500

W, Pick Coordinate ™, Pick Coordinate

Cancel

. Left click on Bond Wire

. Press Copy & Rotate -

*  Enterx=4000, y=3000 as mirror |
axis point o =

. Enter 180 (degree) for rotation b Sk Corrdais
angle - -
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Model (3D Result Tab)

& Empirex eas.wien\empire-templatesimsl_line_|

File Edit Utilities Help

2D Design 3D Design Simulation 2D Results _

Project Setup General iew Display Animation Specials
Bol @ oo ALEBLLLEw oS S@ 0 o9FHE

7 % Groups
| b B substrate (dielectric
L= B8 conductor (condud
= W rort
= B GND (conductor)
L= B chip (dielectric)

o= B met (conductor)

} Mesh Info (Cells: 8.1k)
} Field Monitors
L variables

EMPIRE XPU 8.0 (buid 18036}
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Simulation

E Start Simulation

Start a complete simulation?
Steps
. Click Start Simulation ,
. Confirm OK
¥ Auto Mesh

Cancel Help

[ Empire XPU 2.0 - CAUsers\andreas.wien\empire-templatesimsl_line_048.emx
File Edit Utiliti

2D Design i Circuit 2D Results 3D Results

®

~ Simulation
e Status LogN piot

Parameter Sweep Setup N —

Optimization Setup : - =*= gimulate sub-1

Compilation
progress

andre:
- Energy Dec. (E/H):
l og Window
Running in 64 bit

Control Using wiler

- Dielectrics are simula
Condu are simulated

ksteps ¥

witched on
ched on

"

y tic
Main  Field
Overhead

——chast>—* Magnetic loss

Clear Log

‘ms|_line_048 / sub-1 (Setup) (79%)
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Running Simulation

& Empire XPU 2.0 - C\Users\andreaswien\empire-templatesimsl_line_048.emx
File Edit Utilities Help

2D Design

Parameter 5. State:
Optimization Setup Remote:
Time:

Steps:

Time to finish all Steps:
Performance:

Warnings:

Errors:

Energy Dec. (E/H):

Field Monitor Conv. Error:

ub-1 (Running

2D Results

o
=
W
o
2
[
o
2
o
=
=
=1
Q
>
o
2
w
=
I
o
=
o
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3D Results

Energy Convergence

EMPIRE XPU 8.0 (build 1

—— Convergence (E-Field)
—— Convergence (H-Field)

Energy versus time
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T
30000
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2D Result

& Empire XPU 8.0 - C:\Users\andreas.wien\empire-templates\ms|_line_048.emx
File Edit Usilit

2D Design Simulation Circuit 3D Results
M

+ D, of QF b Y6 -

Scattering Parameters

3w

Plot Type & Format
Plot Type:  Scattering Parameters

Plot Fo Log. Magnitude (dB)

ResUlEsS Marker  Masks
Sub Port

—40 4

—60 4

Scattering Parameters (dB)

—804

—100 1

—120 T T T T T T T
0.0 25 5.0 75 10.0 12.5 15.0 17.5 20.0

Frequency (GHz)

of 2 curves

Voltage (mV)

EMPIRE XPU 8.0 (build

—250 4

=500 1

=750 1

—1000 4

—1250

T
100

260
Time (ps)

T
300

T
400 500

Plot Type: S-parameters
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Plot Type: Voltage (Time Domain)
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3D Result

B empirexPU 20 re\andreas.wien\empire-templat I_line_048.emx
File Edit Utilities Help

2D Design 3D Design Simulation
Project Sewp  Genenal v

BBl @ o o0 T U 'xJ

v '@ (O 4 Groups
® | == [l Substrate (dielectric
@ conductor (condud
B port
8 GND (conductor)
8 chip (dielectric)

@ |l = Ml met (conductor)
» Mesh Info (Cells: 572.6k)
~ Field Monitors
[ 4 FIELDMON 1 (Complete EM Field)
Variables
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2D Results

EMPIRE XPU 8.0 (buid 18036)

Electric field at 10 GHz in 2 planes

Ez

10 GHz

0.0deg
12.3880 kV/m
5.0595 kv/m
2.0664 kv/m
0.8440 kV/m
0.3447 kV/m
0.1408 kV/m
0.0575 kV/m
0.0235 kV/m
0.0096 kV/m
0.0039 kv/m




