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Defining Design Requirements

ÅEnd Product

ÅPayment

ÅGeneral Purpose

ÅCommunication Protocol

ÅISO 14443 A/B 

ÅISO 15693

ÅFelica

ÅAP2P.
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Defining Design Requirements

ÅSystem constraints

ÅAntenna Size

ÅEnvironmental Conditions

ÅMetal

ÅLCD screen

ÅAntenna placement

ÅDesign Trade-offs

ÅAntenna size

ÅRead Range

ÅCurrent Consumption
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System Block Diagram
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Design Tools
ÅST25R3911B Discovery

ÅSoftware GUI

ÅSource code downloadable

ÅDesign files downloadable
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ÅST25R3911B Nucleo Shield

ÅFirmware available

ÅDesign files downloadable

ÅST25R3916 Discovery

ÅSoftware GUI

ÅSource code downloadable

ÅDesign files downloadable



Design Tools
ÅEMVCo Reference 

design

ÅHardware eval board

ÅSoftware GUI

ÅL1 Stack

ÅAvailable only by Request
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*ST25R3916 recommended for EMVCo 3.0 and above



Design Tools

ÅAntenna Design Matching tool

ÅCalculates matching components

ÅIncludes simulation program

ÅAvailable on ST25R3911B landing 

page
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Matching Circuit 16
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Matching Circuit

ÅAntenna

ÅTwo Turn

ÅTypical Inductance 200nH ï2uH 

ÅEMC Filter

ÅReduces harmonics of the RFO output stage

ÅTarget Cutoff Frequency about 13.56Mhz

ÅMatching Serial Cap

ÅImpedance match from EMC filter to antenna resonator circuit

ÅCuts DC path from RFO1 to RFO2
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Matching Circuit

ÅQ Factor adjustment

ÅSets System Q (antenna Q should always be higher than System Q)

ÅHigher Q > More Field Strength > Lower Datarate

ÅLower Q > Faster rise/fall times > Higher Datarate

ÅTarget Values

ÅUp to 106kbps ï25

ÅUp to 848kbps ï12-16

ÅUp to 3.4Mbps - 8

ÅRFI Input Conditioning

ÅReduces Antenna Voltage to < 3.0Vpp for RFI input
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Matching Circuit

ÅTarget Matching impedance

ÅHigher > less field strength > less power consumption > higher efficiency

ÅLower > higher field strength > higher power consumption > less efficiency

ÅRange 8 ï120 ohms

ÅTypically between 10 ï30 ohms
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Antenna Matching



Antenna Measurements

ÅMeasure the following Parameters with a VNA

ÅDC resistance 

ÅInductance 

ÅSelf resonance frequency 

ÅParallel R @ FSR
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Antenna Measurements 24

Input antenna 
parameters

Set pre-conditions
Å EMVCo
Å General Pupose
Å VHBR

Calculate 
matching values

Simulate 
(opens QUCs)



Antenna Simulation 25
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Antenna Simulation 26


