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Presentation Outline

ÁRFID Design Process

ÁWhere does EM simulation fit in, and how can it make the 

design  process more efficient?

ÁTag design

ÁSystem analysis

ÁWhat is required of an EM simulation tool?

ÁFrontend

ÁSolvers

ÁPost-processing

ÁSome real-world examples
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RFID Tag Antenna Design Process

Application? 

Tag requirements?

Construction 

materials?
ASIC Impedance?
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RFID Tag Antenna Design Process

Parametric study, 

optimisation.

Build and measure 

prototypes.

Design 

requirements 

met?
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Antenna to System

ÁAntenna unknowns:

Ágeometry

Ámaterial properties

ÁPositioned antenna unknowns:

Ácontainer geometry

Ácontainer material properties

ÁThe antenna design is only the first step. The antenna is positioned 

on an object and used in a system, and this introduces additional 

unknowns which may affect the tagõs performance.
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Antenna to System

ÁAntenna in system unknowns:

Áposition and orientation of tag relative to reader

Áeffect of group on individual performance (e.g. shielding)
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Why EM Simulation?

ÁRFID tags have to be fast to develop, cheap to manufacture, but 

are expected to function robustly despite construction tolerances, 

variations in material properties, on a variety of backgrounds, and 

all that in a system in a possibly complex environment.

ÁUsing electromagnetic simulation, we can: 

Árobustly optimise the initial tag,

Áconsider the effects of positioning the tag,

Ácheck that the whole system will work as envisaged.

ÁThe analysis of complex systems by traditional methods within an 

acceptable budget and time -frame is unfeasible.

ÁThe only way to ensure that the tag will work not only on its own, 

but also in its intended environment, is by using EM simulation 

tools.
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EM Simulator Requirements

ÁGeneral requirements of a modern EM simulation tool:

Áintuitive 

user 

interface

Áefficient 

solvers

Ápowerful post -

processing
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User Interface Requirements

ÁIntuitive CAD type graphical user interface

ÁEasy robust parametric construction

ÁImport from different formats

Ámodification, parameterization

ÁAdvanced meshing algorithms

ÁPowerful macro programming and scripting
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Graphical User Interface

ÁConstruct

r

h

ÁCAD Import

ÁParameterize

ÁIntegrate

l


