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Agenda

V Introduction: Why use Empire XPU?

V Basics: Using Empire (LIVE)

V Some RFIC examples (LIVE)

V Overview of App Notes
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RFIC EM Simulation Challenges

Combinationof layered2D design and 3D elements

Layout complexityςmanyobjects
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Why useEmpire XPU?

V Efficientmodelling: User interface with 2D and 3D editor mode 
ideal for layered structures with additional 3D elements 

V Objects grouped by "layers" 
that provide z-position, materials, priorities, layer-specificmeshsettingsand much
more.

V XPU FDTD solvercanhandle very large, complexmodels

V Much faster than other time domainsolversby usingXPU technology

V High simulationspeedenablesmore detailed, more accuratemodels
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Edit your model in 2D and 3D

V 2D Design mode, optimized for multi-layered circuits and components, 
with full-featured 2D import & export capabilities

V 3D Design mode for general 3D structures with snap on grid and object surfaces

V Easily switch between2D editor and 3D editor at anytime

V Import existing models from CST & HFSS
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Buildyour model faster with Templates

V Templates for IHP technologies + layout from GDSII

V Templates canalso presetmeshsettingsand lossmodelper layer
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Layers: Much more than just layers

V Layer from templatecanprovide:

ü default z-position and thickness

ü material properties

ü priority

ü layer-specificmeshcontrol

V Layer valuesaredefault for objectson 
that layer. Youcanoverridevaluesif
needed.

V Prioritydefineswhichobject "wins" 
for overlappinggeometries. 
Example: LBE hole in substrate
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240 GHz Antennain SG13S with BacksideEtching

V Original design by IHP authors: K. Schmalz, W. Ruoyu, J. Borngräber, W. Debski, W. 
Winkler , and C.MelianiΣ άнпр DIȊ {ƛDŜ transmitterwith integratedantennaand 
ŜȄǘŜǊƴŀƭ t[[Σέ ƛƴ L999 La{Σ нлмоΣ ǇǇΦ мς3.

http://muehlhaus.com/support/empire-appnotes/empire-on-chip-antenna-240ghz
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240 GHz Antenna
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240 GHz Antenna- Mesh

x-y plane

x-z plane
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240 GHz antennaςSimulation Results
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Simulation with 200µm substrate = 220µm total chip thickness


