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Introduction

• EM-Core is a time-domain Field Solver Software for planar circuit, 2.5 
dimensional circuit and antenna simulation.

• The tool is a cost effective, proven, very accurate and easy to use 
electromagnetic simulator.  It can be used to simulate structures such as 
filters, couplers, spiral-inductors, meanders, antennas and active 
manifolds. 

• EM-Core can simulate 3Dradiation patterns, antenna gain and efficiency, 
as well as S-parameters.

• In EM-Core, RF designers can build their structure from scratch using the 
chip designer icon or import it using the DXF import feature.

• EM-Core can model substrate and metal losses, by setting their 
appropriate values using the tool's setting option.



Useful shortcuts

3D ShortCut Keys

<ALT>-A Auto-Rotate 3D model by 360 degrees (press once)

<ALT>-Z Zoom-in 3D model (press and hold)

<ALT>-Y Zoom-out 3D model (press and hold)

<ESC> Finish Auto-Rotate or Finish Component Insert Mode

<DEL> Delete Component

<CTRL>-Z Undo last action  (insert or delete component)

<CTRL>-Y Redo last action (insert or delete component)

<SPACE> Rotate model by 90 degrees while adding Ports

<LEFT-MOUSE> Drop Port or Component

2D ShortCut Keys (while in Edit Mode)

<DEL> Delete currently selected metal

<ESC> Finish drawing Free-Draw metal shape and join last point to first

<CTRL>-Z Undo last move or stretch operation

<CTRL>-Y Redo last move or stretch operation

<CTRL>-C Copy metal into buffer

<CTRL>-V Paste metal from buffer

<CTRL>-X Cut metal into buffer

<CTRL>-D Duplicate metal (equivalent to <CTRL>-C and <CTRL>-V)



Overview
The EM-Supreme/EM-Core interface has been designed to help simplify your 
project design experience.

ÁMain drop-down menus

The File drop down menu will give you
the ability to start a New Project,
Open an existing Project, Close your
current Project, or Save your Project.

You will also find the option to Import 
and Export DXF.

You can also choose to print your 
current 3D design.

Your recently opened Projects will also 
be listed below.

The Edit drop down menu enables you to 
Undo or Redo your actions. 

A selected component can also be deleted.

The Add Item menu gives you the option to
choose from several built in components to
be added to your design. These components
can also be accessed by clicking on their
corresponding quick link symbols below.



Cont.

The View menu lets you perform several
functions to your 3D design, such as
Zooming, Rotating, etcΧ To do so, simply
select the action that you would like to
perform, then click on you 3D design, and
move your mouse accordingly. These
functions can also be accessed by clicking
on their corresponding quick link symbols
below.

The ChipDesignerwill enable you to draw
and design your metal in 2D view. You can
also access it by clicking on its quick link
symbol below. To learn more about this
feature, please go to the Draw Metal
section in this manual.

The Options menu gives you access to
change the Settings and the Units, as
discussed below.

You can set the unit for length
to mm, cm, Microns, or mil.

The units for Frequency, Capacitance, Inductance, 
and Resistance are set by default and cannotbe 
changed.



Cont.
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Specify the thickness and the conductivity of yo
metal.

The Bridge Depth and Line Width are set by
default, but can be changed according to
your specifications.

The Frequency Range is set from 1 to 20 GHz by default,
but can be set according to your project requirements.

You can choose to have Single,
Differential, or Common Ports.

Control simulation for Large-Signal or
Small Signal Parameters.

Set you Frequency Sweep

Set your Mesh DensitySelect to show a 2D Grid

Set the Substrate Loss
Tangent (0 by default).

Set the Port Reference for de-
embedding S-parameters. It is set 
to 10 by default. The value chosen 
must be greater than 10.You can choose to have a Metal at the bottom 

of the substrate.

The Bridge Depth and Line Width are set by 
default, but can be changed according to 
your specifications.

You can choose whether 
or not you want radiation.

Set the Substrate Loss 
Tangent (0 by default).
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The Windows drop down menu lets you
enable or disable specific windows in your
work area. You can also restore to the
default positions after making unwanted
changes. These windows are explained in
greater detail later in this manual.



Cont.

Click here to start designing your Model.

After finishing your design, and adding all the 
necessary ports, you can then click here to 
run the Simulation.

When the Simulation has ended, you 
can then click here to view the Results.

You can then also click here to view the 
Radiation Pattern.

Max value of Dx, Dy, and Dz. 

ÁControl Panel

You can change the properties of 
your domain by clicking on each 
corresponding cell, and inputting 
the desired value.

You can edit the properties of all of
the components that you are
currently using.

First click on the drop down menu, 
then select the desired component 
from the list.

You can then start editing/changing 
all of the desired values for that 
particular component.

ÁProperties Panel



Cont.
ÁChip designer

In Chip Designer mode, you can easily draw and design your metal in 2D, using basic
geometric shapes, freehand, or built in shapes such as spirals and bridges.

The File drop down menu gives you the
ability to save the changes to your metal
design, and to display the Geometry File.

By Closing the Window, you can get out
of Chip Designer Mode.

The Edit menu gives you access to entering Edit
Mode, where you can edit your metal designs in
greater precision, by setting their exact location,
and changing their geometric properties.

You can also Cut/Copy, Paste, Delete and Duplicate
a selected shape. The DǊƛŘΩǎDimensions can also
be set here.

The View menu lets you Zoom in or out, by first clicking on Zoom
in, then selecting the exact area that you would like to zoom in to,
and Zoom out to go back.

The Add Item drop down menu has a list of geometric
shapes and predesigned built in shapes for your metal
design needs. Just click on the desired shape, and set
its location and size on the grid by clicking and
dragging.



Cont.
ÁChip designer QuickLinks

Open 
Geometry 

File

Save 
Geometry 

File

Cut, Copy, Paste 
a selected object

Zoom in/out

Enter Edit 
Mode

Change 
Grid 

Dimension
s

Switch 
between 

real or grid 
coordinates

Deleted 
Metal 

Object (in 
Edit Mode)

Duplicate a 
selected 
shape (in 

Edit Mode)

Draw 
Square/ 

Rectangle

Draw 
Triangle

Draw 
Circle

Draw 
Horizontal 

Bridge

Draw 
Vertical 
Bridge

Draw 
Vertical 
Circular 
Bridge

Draw 
Horizontal 

Circular 
Bridge

Draw 
Square 
Spiral

Draw n-
Sided 
Spiral

Draw 
Lange

Draw 
Meander

Draw 
InterDigCap

Draw Fan 
Stub

Draw Via

Draw 
FreeHand

Select 
Object



Example one: Patch antenna simulation
ÁDesign procedure

o Step 1: Click on Model to start the design

o Step 2: go to OptionsĄ Units, set the unit mm, then go to OptionsĄ
Settings, make the following settings:

Metal at Bottom: Yes; Radiation: Yes, FrequencyRange: 1 to 18 GHz

o Step 3: Set Dx=0.48, Dy=0.265 and Dz=0.5 at the control panel

o Step 4: go to Chip Designer, select Change Grid Dimensions, and set the
dimensions 56x90

o Step 5: start the metal design by going to Edit Mode, and the complete design,
At the end, your metal design should look like:



Cont.
o Step 6: go back to control panel, and add one ports to finalize the design

o Step 7: by selecting No for large signal in Settings, we can run the
small signal simulation for this design



Cont.

o Step 8: Click on Resultsto check the simulation results: you can check the results
in both rectangular and smith chat views. You also can check the far field response by
clicking on RadiationPattern



Cont.
o Step 9: Users are free to play the design parameters. For instance, we can move
feeding line 3.5 dx right to its original location.

The performance of higher frequency band is improved.



Example two: Spiral inductor simulation

ÁDesign procedure (square spiral case)

o Step 1: Click on Model to start the design

o Step 2: go to OptionsĄ Units, set the unit Microns, then go to OptionsĄ Settings,
make the following settings:

Metal at Bottom: Yes; Radiation: No, FrequencyRange: 1 to 100GHz

o Step 3: Set Dx=10, Dy=33.3 and Dz=10 at the control panel

o Step 4: go to Chip Designer, select Change Grid Dimensions, and set the
dimensions 35x40

o Step 5: start the metal design by going to Edit Mode, and the complete design
for this case looks like:

Bridge



Cont.
o Step 6: go back to control panel, and add two ports to finalize the design

o Step 7: by selecting No for large signal in Settings, we can run the
small signal simulation for this design

o Step 8: Click on Resultsto check the simulation results: you can
check the results in both rectangular and smith chat views.



Cont.
o Step 9: Users are free to play their design parameter to achieve an optimal design.
We are going to change the bridge depth from 2 Dy to 4 Dy.

The performance of higher frequency band is improved.



Conclusion

•To sum up, , EM-Core is a cost effective, verified, very
accurate,andeasy-to-useelectromagnetic simulator.

• Especially fits for planar circuit, 2.5 dimensional circuit and
antenna simulation.

• EM-Core will help you reduce design cycles and
ultimately time-to-market as well as product development
cost.



Thanks!


