EMPIRE XPU Tutorial

3D Design - Introduction




Overview

3D Design Mode
Cursor Snap

Views

Groups and Properties
Components

Sources

Working with groups
Changing objects
Creating basic objects
Creating library objects
Copy operations

Field Monitors

Mesh

Simulation

Results
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Start

Help:

« Simulation flow and 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 .gym if applicable)

Step 1.

« Start Empire XPU

« Select “Templates”, OK

« Select File - “Save as”

« Create a new folder, optionally rename, OK

I
S
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https://www.youtube.com/channel/UCb38NsUTmqSSL5IWNG7vPhg
mailto:empire.support@imst.de

Tool bar

3D Design Mode

EMPIRE XPU 8.0 (buid 18225)

3D Results

Coordinate system

Origin

2D Results

n'\Desktop\T t-home\00 Introductiontsimiintro.ems

L Empire XPU 80 - C\Users\andreas.wier

0
Coordinate system

Grid plane
Grid plane

Side menu
Z

IMST

A
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Cursor position



EMPIRE

—XPU

cursor Snap

Cursor projection on grid (grey dot)

Snap on grid (yellow dot) Snap on surface (green dot)  Snap on origin (red circle)

Snap on mid point (yellow circle) Snap on vertex (blue circle) Snap on edge (orange circle)

sy = |

"5»-.-5 rrrrrrrrrr — : — M

‘ i

5 Dez-19 © IMST GmbH - All rights reserved AT



e 3 .,w/,,.wﬂ
ne O
ERs RN

const

y:

const

X=

const

7=

IMST

(7

rid

G

3y o

c
=

[

rid:
Cursor

—
&

=

f =

s

E

m =
-

h

3

m

£

2

(=]

[=]

[}

G

—

———- ——
e ——— T

Default: WCS (world coordinate system):
Press space bar at cursor position
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Views

Step 2
. Press View Icons
. Return to iso-z view
Zoorn extents (z shortcut)

. Zoom:

. Wheel forward / backward (zoom is centered to cursor position)

. Use Page up / down keys

. Use Zoom Icons on top

. Shift + Wheel opens a lens at cursor position

. Drag middle mouse button

. Pan mode: Drag left button
. Rotate:

. Drag right mouse button

. Rotate mode: Drag left button

. Zoom extents
. Selection mode
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Zoom window




Groups and properties

Material selection

Edit Property Name e

Active P Components (1)
group ; ond uctor (active)
Color -
(conductor)
Property
Group height
Step 3:

* Open Groups list in Side menu

» Double Click on Property in group Substrate
» OK, Close group list
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Generall| Database  Info
General Parameters
Name

Geometric Priority

Parameters

Surface Heatsink

Surface Radition

SAR/EIAV/ACD Pal

Target Category

oK ¥ Advanced Cancel

Material
properties




EMPIRE XPU 8.0 (buid 18225)
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2D Results

Case sensitive toolbar (depend on selections)

Selections

coordinates
Selected

Object
object

Components and selections

Select: Left click in side menu or on object face

Open Group Conductor - Components

Step 4:

IMST

A

Deselect: Esc key, 2nd left click or Clear button

Dez-19 © IMST GmbH - All rights reserved



tations

3 Create Library Editor

Sources and exc

Coupled Planar ~ Co;

QTEM Ports Lumped Planar

QTEM Port

QTEM Differential Port

3D Results

2D Results

Iy

Source Library
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P2: non excited

QTEM port

P1E: Excited
QTEM port

Dez-19 © IMST GmbH - All rights reserved

10



1l

Working with Groups

Ste
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PS5
Open Group list

Click Create group

Rename (left click on group name), recoior
Double Click ,Height® z=381...600
Double Click Property

Dielectric

Permittivity: 12

Left click on Center strip
Right click on group name “Chip”
Select ,Copy and set height.. .

+ Groups

‘ia | | Substrate

mm (dielectric)

a | | Conductor

mm (conductor)

@ | - port
.

‘a | L GND

(conductor)

& Property Editor - Dielectric




Changing Objects

Step 6
. Right click on group name ,,Chip* m
. Select group’s object A.I General
y CIICk Edlt/Open ObjeCt MNarme: BOX 10
. Either:
. Overwrite coordinates (double click on value)
. Or right click on ,Point”, Pick coordinate
. Move cursor to x,y coordinate x y
. OK, Esc Point 1 2000

| KL Box Editor ? *

Group: Chip (Dielectric (dielectric))

Assign Height Custom ® From Group

Point 2 5000 4000

Cancel

: : ) |
r S
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Ir - +. Groups

‘s | | Substrate
m (dielectric)

Changing Objects 2 T

mm (conductor)
':-,- Height: z=38

B cold (conductor)
* Components (1)

Step 7
. Open Group ,Conductor” - Components
. Open Box 2

. Set Point 2: x=2400 (double click)

. Select Object (click on Box 2)
. Click Copy & Mirror
. Enter Mirror Plane (x=4000, y=0...1000):

{ 4000

¥ 1000

&, Pick Coordinate &, Pick Coordinate

oK Cancel
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Creating basic objects

. Groups

i | | Substrate
mm (dielectric)

a | | Conductor

Step 8 : mm (conductor)
. Create new group, change color and name ; "J_vpm

«  Zoom in (wheel forward) > B & e
mm (conductor)

. : T L Chi
. Click Create Box e L ekciric)

. Left click at x=3200, y=3100*
. Left click at x=4800, y=3400
. Zoom in (wheel forward)

« | Left click at dw=10 (z= 610) [ coxcare i
- Zoom extents ==

Mame: BOX 24

metal [active)
| conductor)

Group: . metal (conductor)

Assign Height ® Custom From Group

Point 1

Point 2

Cancel

s2aRak st et > -~ *Comment: ‘ 1\1,1
Use arbitrary clicks and adjust values (r S
14 Dez-19 © IMST GmbH - All rights reserved AT




Creating library objects

& Create Library Editor ? x

Step 9
. Click Create Library Object
. Select 3D Wire - Bond

. Left click at x=5800, y=3000
. Zoom in

. Left click at x=4700, y=3250
e | Click ,Edit Settings"” £ Loy caer send e .

. Enter Wire Diameter: 50
. Press Close

Slope Angle at Start in Degrees 0<phi0<90 phi0= 50

Slope Angle at End in Degrees 0O<phil<90 phil= 50
Number of Support Points W= 10
M= 18

Horizontal cut at wire ends cut= |On

Height direction plane= 4w

Z-position is
obtained
from object
surface
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Copy & Rotate

Step 10

. Left drag arrow with dy=-500
. Left click on strip

Click Copy

. Shift + left click at x=4000, y=3000
as rotation axis point

«  Leftclick on Bond Wire _

«  Click Copy & Rotate ki

. Enter 180 (degree) for rotation angle

EL input for Co... ? >

Input for Copy _Rotate

Rotation Angle 180.0 =

(8] Cancel
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Simulation

Simulation Tab: Extended
Setup and Log Window

I8 Empire XPU 8.0 - CAUsers\andreas.wien\ Desktop! Tut-home00 Introductiont mintro.emx

EMPIRE XPU 8.0 (buid 1

Circuit 2D Results 3D Results

Parameter Sweep Setup D~
Optimization Setup Remote: =* subdir sub-1

Time: Cht

Steps:

Time to finish all Steps:

Performance:

Energy Dec. (E/H):

Field Monitor Conv. Error: Rum;mg in 64 bit Mode on Winc

pler

Dielectrics are simulated lossless

cores altogether

Memory Estimati
Man  Field
Overhead

dumpb ge 64 MBytes
pga MBytes (during setup)

Electric loss nes————<coeff: <last>——<last>—* Magnetic loss

Step 11 j:f::::m' E el S ——
® CIiCk Start SlmUIatlon intro / sub-1 (Setup) (38%)
« Confirm Message

compiing (98%)

Status and
Performance

|
S
T
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Plot results

2D Result tab

File Edit Utilities Help EMPIRE XPU 8.0 (buid 182;

Simulation 2D Results. 3D Results

Marker

. & ) N N = +
NP Tt BEYY O L

Value

Result type R — S
and format —
List of

available
results

Voltage (mV)

SetLin

* Edit Filter

Time (ps)

Right click for
configuration menus

- Z -
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Animation results

Field Animation
Animation control

Project Sewp  General View
B3 & o0 g s i i

~ @ O L Groups
1@ | = B substrate (dielectr

Monitor
selection

Right click
on Monitor
to Edit

Right click on
planes to add
markers

I

: M

r S

19 Dez-19 © IMST GmbH - All rights reserved A T



