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      EMPro Workshop 3.0
Agenda

• Introduction
• Getting started with EM simulation work flow with examples
• 3D Solid modeling basic in EMPro
• Advanced Topics
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    INTRODUCTION
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3        EMPro Workshop 3.0
What is “EM Simulation”?

Electro-Magnetic simulation is numerical analysis technique that
solves electro-magnetic field distribution problems, described by
Maxwell equations

                                                                                    *
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4                  EMPro Workshop 3.0
Common Numerical Analysis Techniques

FDTD ( Finite Difference Time Domain )
FEM ( Finite Element Method )                                      3D arbitrary structures
MoM ( Method of Moment )                                           Full Wave EM simulations
                                                                   Handles much larger and complex problems
                                                                   Time Domain EM
                                                                   Simulate full size cell phone antennas
                                                                   EM simulations per each port
                                                                   GPU based hardware acceleration
                                                      FDTD
    3D Arbitrary Structures
    Full Wave EM Simulation
    Direct, Iterative Solvers
    Frequency Domain EM
    Multiport simulation at
      no additional cost                        FEM          MoM
    High Q                                                                     3D Planar structures
                                                                               Full Wave and Quasi-Static
                                                                               Dense & Compressed Solvers
                                                                               Frequency Domain
                                                                               Multiport simulation at
                                                                                 no additional cost
                                                                               High Q
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Common Numerical Analysis Techniques
                                                      EMPro’s Embedded
FDTD ( Finite Difference Time Domain )
FEM ( Finite Element Method )
                                                      Simulation Engines
MoM ( Method of Moment )




                                             FDTD



                                       FEM          MoM
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Common Numerical Analysis Techniques

FDTD ( Finite Difference Time Domain )
FEM ( Finite Element Method )                          ADS’s Embedded
MoM ( Method of Moment )
                                                      Simulation Engines

                                             FDTD



                                       FEM          MoM
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EM Technology Selection Criteria
Planar vs. 3D Geometry
MoM                                        FEM, FDTD
• Most efficient for planar, multilayer    • Can handle arbitrary 3D geometries
  applications                                 - Connectors
    - IC passives & interconnects              - Bondwires
    - RF PCB interconnects                     - Packages
    - High-speed PCB signal integrity          - Waveguide
       analysis
                                               - 3D antennas
    - Planar antennas
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EM Technology Selection Criteria
Response / Analysis Type
MoM, FEM                                     FDTD
• Solves natively in the frequency domain • Solves natively in the time domain
  – Best for high Q applications              – Best for TDR, EMI analysis
    • RF / MW Filters                           • Signal Integrity
    • Oscillators                               • Transitions
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