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Antenna Outputs: Near Field




Core Technology

True-3D Full-Wave Broadband Electromagnetic Solvers with
Maxwell accuracy

Linear Scaling solvers even on single cores

True Parallelization for load-balanced, large-scale multicore
solution

Additional distributed simulation mode for hybrid multicore-cluster
architectures

Products are currently helping customers in a variety of
application areas
wireless, memory, microprocessors, mixed-signal and high-speed serdes

Multiple patents on core technology




Core Technology

Fast Multilevel Boundary Element Solvers
Circuit-Electromagnetic Cosimulation
Accelerated Meshing Algorithms

DC to High-Frequency in Single Solver

Loss Models for Surface and Volume Current Flow







PhysWAVE: Product Overview

Physware’s flagship true-3D, true-parallel, linear scaling,
broadband, full-wave electromagnetic solver

SiP Design for Integrity™ Enabling Solver
Sl, PI, and EMI Features

Integrated GUI for functionality and ease of use
Automated ports and boundary conditions (no “bounding box”!)
SiP and package-board import
Advanced editing and what-if scenario support
SI, Pl, EMI solutions and features
Multiple output choices: S, field plots, TDR waveforms
SPICE model and S-parameter import and export

Fastest and Largest-SCale Accurate EMI Simulator




Package-Board Applications
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Red: Simulation
Blue: Measurement
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EMI Applications
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Antenna Application Assist

Antenna Assist: Motivation
To guide the user through project setup and solution
Easy ramp up for user with zero training
User only exposed to antenna specific functionalities of PhysWAVE

Simulation Core of PhysWAVE

3D Full-wave Maxwell Accurate Solution
Broadband loss model

True multithreading for multicore processors
Parametric support




Analysis Flow

Near and Far Electric
and Magnetic Field
Dxf

Gdsll
Allegro 3D Current Density Antenna Parameters
Zuken

MCM
GDSIlI BRD Export Facility
DXF SIP
CIF RIF
Script PCB

PHYSWAVE ENGINE: Integrated
3D Full-Wave Engine with Visualization
Tunable Precision And Speed Module

Integrated CAD
Import and Editing
Module

PHYSWARE
PLATFORM




Antenna Application Assist

I.Tomphll Goomeiry - [Proview]

i Project Guide - [Preview]

B Project Guide - [Preview]
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Antenna Application Assist

Project Guide - [Preview]
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i Project Guide - [Preview]

k& Results Generation Malog - [Preview]
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Common Antenna Templates

Loop Antenna Inverted-F Antenna

Single Patch Patch Array
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Antenna Outputs: Radiation Intensity

Create New Results - FullSpectrumSolution - invertedF_2planes

B Emi/EMC Plats | B Current | I Results ‘Fﬁ Time Responze | [l Mived-Mode

Plot Data Swweep Input Sweep Output

Radiation Frequency Radiation Intensity Total
Anterina Parameters Theta Radiation Intensity Theta
Phi Radiation Intensity Phi
Directivity Total
Directivity Theta
Directivity Phi

2D Rectangular Flot Gain Total

3D Object Plot Gan Theta

Gain Phi

Plot Type

Frequency Phi

253061 GHz o=
2.59184 GHz 5

2.71429 GHz
277551 GHz
2.83673 GHz
289736 GHz
2.95918 GHz
3.02041 6Hz
3.08163 GHz

ERPL

H Apply H Cancel

PhysWAVE Results

Project 'invertedF_2planes’, Simulation 'FullSpectrumSolution’
LEGEND

/’r// \"‘-,__ ] //'/ : Phi=0°, F=2.6:

Radiation Intensity Total (W/sr) [Magnitude]

Radiation Intensity Total (W/sr) [Polar] [dB2!
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Antenna Outputs: Directivity

Create New Results - FullSpectrumSolution - invertedF_2planes

E current

PhysWAVE Results
Project 'invertedF_2planes’, Simulation 'FullSpectrumSolution’

Phi=0", F=2.§

Directivity Total [Magnitude] [dB20]
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Antenna Outputs: Gain

Create New Results - FullSpectrumSolution - invertedF_2planes

PhysWAVE Results
Project 'invertedF_2planes’, Simulation 'FullSpectrumSolution’

Gain Total [Magnitude] [dB20]
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Antenna Outputs: Parameters

r ~
Create New Results - FullSpectrumSolution - invertedF_2planes @@
ts | B current | k&

ax Directivity vs. Frequency [Real] § Max Gain vs. Frequency [Real]

Frequency (Hz) Efficiency Frequency (Hz) b

Freguency (Hz)  Max Radiation
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Antenna Outputs: S-parameter

Create New Results - FullSpectrumSolution - invertedF_2planes ﬁi(\
B v /EvC Plots | B current | B Results | Time Response | Bl Mixed-Made
Plot Data Swieep Input Sweep Output

Radiation Frequency IMax Radiation
Antenna Parameters Max Directivity

Max Gain

Total Input Power
Plot Typs Total Radated Power
Efficiency

2D Rectangular Flot

30 Object Plot Antenna Input Impedance

Radiation Resistance

Frequency

2.04082 GHz
2.10204 GHz
2.16327 GHz
222449 GHz
2.28571 GHz
2.39694 GHz
240816 GHz
2.46939 GHz
2.53061 GHz
2.59184 GHz

H Apply ][ Cancel

511 measured data PhysPack Results

Project '4x4_8_25_0thickness_radiation’, Simulation "Simulation1’
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Antenna Outputs: Current Density




Antenna Outputs: Near Field




Antenna Outputs: Near Field




Summary

3D Maxwell-Accurate Solutions

Unprecedented Capacity and Speed
True-Multicore Solution

Accurately Model Loss At All Frequencies
Capable of Handling Embedded Linear Passive
Antenna with Package Board Simulation
Antenna Assist for ease of use

Multiple products at entry level or advanced
Check www.physware.com for more information




