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B Precise experimental EMI assessment on pacemakers
B Development of computer simulation method
B To contribute to the study of countermeasures

EMI test experiments

EMI characteristics of RFID R/W
on pacemakers / ICD (Implantable Cardioverter Defibrillator)

Mechanis
Thresh

300,000 Person

stimation

evel

Measurement of field distribution ﬁ Numerical analysis
Validity

Radio wave from RFID Field strength
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EMI experimental test system configuration

Chart Recorder

Dj Human body Model RFID Reader / Writer
Pacemaker Antenna Controller

/1CD

Oscilloscope

Interference
Distance

RFID R/W
Human Body Model Antenna

Function Generator
(Cardiac pulse)

Ventricle
| Terminal

=

Function Generator

Interference Distance

Oscilloscope
& Chart Recorder
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Fields measurement experimental system configuration

E Detailed 3-dimensional field distribution measurement
Controller
Spectrum Analyzer RFID R/W  Antenna
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Electric or Magnetic
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Measurement of Maximum Interference distance Measurement of fields distributions
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A o

All Rights Reserved, Copyright (C) Akira Shibata 20070820



JAISA Medical WG A 41

Examples of exposure
test results

Chart Recorder
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Obtained results so far 3 Max
/ W 1.0mV

100 O 2.4mV
/ O 5.6mV

80 B Min.

60

\

40

Tested RFID R/W 20

Affected modes (Cumulative graph)

Max.
125 kHz : 4 1.0mV
13.56 MHz: 2 0 5-62r.:\r/nV sensitivity of
950 MHz : 2 0-4em 5_g.m 10 Min. pacemaker/ICD
. 15_
. Maximum Interference 20cm-
2.45GHz :2 Distance(cm) l4em  19om em

Total 10 R/Ws

Example of detailed experimental estimation_(125 kHz R/W)

Continuous wave from RFID R/W antenna
. not affect normal operation of pacemaker / ICD.
By moving antenna or pulsed modulated wave : affect
- Affected Rate : 14% (107 / 768 Pacemaker operating modes)
-Maximum interference distance : 15 cm
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Notification of RFID

Use for Gate Type Use for the other Use for Controlled
RFID mark types RFID mark Area type RFID
mark
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Application data - existing format, N
RFID System Management not Object based
1 > Advicein
Data conversion between existing 15961
and Object-based formats
o
=,
Application capable of handling
datain Object-based format APPLICATION . Scope of
Application Commands & Responses LAYER 15961
DataC :
ata Compactor
Other DATA
Interrogator Data Formatter PROTOCOL y. Scope of
Processes PROCESSOR 15962
Logical Memory -
2
. . : e Annexes of
Tag Driver |Functions Tag Driver 15962
o
Air interface hardware | 3
Antenna | Functions software L
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Other
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Devices RF tag I
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____________________________________________________________________________ HOST
i APPLICATION
eNCode ™ o [ o2 [ o3 |-
Expired SHIPPING VOLUME
: DATE DATE !
_________________________________________________________________________________ ISO/IEC 24791-2
ull Description of Tag DATA Profile Data management
Profile Conversion to Object —-based Data
Strings of Identify scheme for non object-ID data

¥

R/W ISO/IEC 15961-1,3
Tag-ID, AFI, DSFID Application
Create Logical Memory Map Create Logical Command, Logical
from TAG and Tag Data Memory Map from TAG memory Map
Profile
! ! ISO/IEC 15962
I Data Compactio I
D2 OID2 D2 ISO/IEC 18000
D3 OID3 D3

Object-based & Non Object based

Object-based
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