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UNSAFE / UNCERTIFIED
MEDICAL IMPLANTS INTRODUCED TO THE MARKET

*Source: https://www.bbc.com/news/health-46318445
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GROWING CONCERNS TRENDS ON AIMDS

*Source: https://www.businesswire.com/news/home/20181004005586/en/Global-Active-Implantable-Medical-Devices-Market-2018-2022

90,000 Patients Diagnosed with Heart 

Failure in US

Approximately 19 million death 

globally by 2020

3 to 4 Million Patients newly 

Diagnosed with Heart Failure in EU

Active Implantable Medical Devices 

market is expected to grow 6% by 

2022
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AIMDS ON EMC & WIRELESS
DIRECTIVE REGULATION 2017/745
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AIMDS ON EMC & WIRELESS
DIRECTIVE REGULATION 2017/745
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AIMDS ON EMC & WIRELESS

• AIMDs equipped with Wireless Technologies
• Bluetooth , Wi-Fi , Wireless Induction Charging , RFID Chips
• Ability to provide correct, secure and accurate medical data transmission to ensure safe operation

• AIMDs EMC Considerations:

• European Region regulated by Directive 2017/745 

• Test According to ISO 14708
• Frequency Range: 10Hz to 3GHz

• Emission is not an issues as its attenuated by the body tissue

• EMS subjected to more severe levels of EM disturbance than IEC 60601-1-2

• Due to growing radio frequency and wireless devices
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Rohde & Schwarz

ISO 14708-X SERIES
► Product Standards:

− ISO 14708-2:2012 – Cardiac Pacemakers

➢ Basic Standard:

− ISO 14117:2012 – Active Implantable Medical Devices (EMC)

− ISO 14708-3:2008 – Implantable Neurostimulators

− ISO 14708-4:2008 – Implantable Infusion Pumps

− ISO 14708-5:2010 – Circulatory Support Devices

− ISO 14708-6:2010 – Active Implantable Medical Devices Intended to treat tachyarrhythmia

− ISO 14708-7:2013 – Cochlear Implant Systems
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FORMAT OF ISO 14708-X SERIES STANDARDS

R&S Medical EMC/RF Test Solution
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FORMAT OF ISO 14708-X SERIES STANDARDS

R&S Medical EMC/RF Test Solution
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Rohde & Schwarz

R&S SUPPORTED TEST CASES IN SUMMARY
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R&S SUPPORTED TEST CASES IN SUMMARY

R&S Medical EMC/RF Test Solution

ISO 14708-x Clause 27

Protection of active implantable medical device from

electromagnetic non-ionizing radiation

Shifted to ISO 14117 EMC standard for active

implants
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EXAMPLE OF TEST SET-UP
► Protection from sensing EMI as cardiac signals in the frequency range of 10 MHz to 450 MHz

R&S Medical EMC/RF Test Solution

Oscilloscope 1

Inhibition 

Generator

Oscilloscope 2

Injection 

Network

RTE

HMF2525

RTE

Test Signal 

Generator

SMB100B

EUT

EUT
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EXAMPLES OF TEST JIG

R&S Medical EMC/RF Test Solution

Abstract of Injection Networks specifications Abstract of Torso Simulator
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TA-AIS & TS9982 EMS TEST SYSTEM NEEDS TO BE 
IMPLEMENTED TOGETHER FOR CLAUSE 27

► Low frequency magnetic 

field measurement

− Simulated interference 

signal dependent

− Static magnetic flux 

density measurement

− Magnetic field 

measurement

► Electric field measurement

− Frequency range coverage: 

30MHz – 3GHz 

− Field strength up to 10V/m, 

rms

− Spot frequency range 

coverage: 10MHz – 3GHz 

− Field strength up to 200V/m, 

peak

Requires use of EMC chamber

R&S Medical EMC/RF Test Solution

SMB100B

SMC100A

HMF2525

RTE

HMP2020

RTE

Amplifier
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OVERALL SYSTEM SET-UP

R&S Medical EMC/RF Test Solution

TA-AIS/ 

EMC32-S/

EMC32-K1
Test Jigs

(Refer to Annex of 

ISO Standards)

SMB100B

SMC100A

HMF2525

RTE

HMP2020

RTE

Amplifier

Test Accessories

TS9982 EMS Test System 

(Radiated) Configuration 

TA-AIS System Add-on
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IEC 60601-1-2

Medical electrical equipment Part 1-2:

General requirements for safety – Collateral standard: Electromagnetic compatibil ity – Requirements and tests
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IEC60601-1-2 ED 4.1
EMI REQUIREMENT

R&S Medical EMC/RF Test Solution COMPANY RESTRICTED



Rohde & Schwarz

IEC60601-1-2 ED 4.1 (4.0)
MEDICAL EUT DEFINED
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IEC 60601-1-2 ED 4.1 (4.0)
CLASSIFICATION OF EM ENVIRONMENT
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EMS TEST SUMMARY

R&S Medical EMC/RF Test Solution

Radiated Immunity (IEC 61000-4-3)

Conducted Immunity (IEC 61000-4-6)

EUT Enclosure Port

80MHz – 2.7GHz

80 % AM at 1 kHz

Up to 10V/m

EUT input port, patient coupling port, signal input/ output port

150kHz – 80MHz

80 % AM at 1 kHz

Up to 6Vrms
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NO MOBILE PHONE BEYOND THIS POINT
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IMMUNITY TO RF WIRELESS COMMUNICATION
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Rohde & Schwarz

IEC60601-1-2 EDITION 4.1 ADDITION FOR IMMUNITY AGAINST 
MAGNETIC FIELD
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IEC60601-1-2 EDITION 4.1 ADDITION FOR IMMUNITY AGAINST 
MAGNETIC FIELD
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AIM STANDARD 7351731 & IEC60601-1-2 ED 4.1 COMPARISON

R&S Medical EMC/RF Test Solution

AIM 7351731 Remarks IEC60601-1-2 Ed 4.1 Remarks

Frequency range 134.2kHz & 13.56MHz 30kHz, 134.2kHz & 

13.56MHz

Higher specifications

Test level

134.2kHz, 65A/m

13.56MHz, 12A/m

Higher specifications 30kHz, 8A/m

134.2kHz, 65A/m  

13.56MHz, 7.5A/m

Modulation Specific ISO RFID 

specifications

Higher specifications CW and Pulse 

Modulation only

Illumination area Not mentioned.

* US medical 

manufacturers propose 

10cm coverage @ 

0.1m

Higher specifications 9kHz – 150kHz 

(120mm loop antenna)

150kHz – 26MHz 

(100mm loop antenna)

@ 0.05m

Specific antenna 

requirement

Not mentioned.

RS101 specifications 

not able to cover.

Higher specifications Mentioned

(against RS 101)

Magnetic Immunity Test Case only
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PROPOSED MAGNETIC LOOP ANTENNAS FOR TOTAL 
COVERAGE

R&S Medical EMC/RF Test Solution

Radiating Loop Set A

134.2kHz 

- Covering IEC60601-1-2 Edition 4.1 

- Supports AIM 7351731 up to 7.5A/m only 

- 5cm test distance

Monitoring 

Loop

Optional Radiating Loop Set B

134.2kHz 

- Covering AIM 7351731

- 10cm test distance

Shared

Can be omitted if 10cm coverage not 

required

Necessary for 12A/m @ 10cm coverage

** Antenna set A cannot fulfill
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WAVEFORMS RECOMMENDED BY AIM STANDARD 7351731

► ISO 14223 (Annex A)

► ISO/IEC 14443-3 (Type A) (Annex B)

► ISO/IEC 14443-4 (Type B) (Annex C)

► ISO/IEC 15693 (ISO/IEC 18000-3 Mode 1) (Annex D)

► ISO/IEC 18000-7 (Annex E)

► ISO/IEC 18000-63 Type C (Annex F)

► ISO/IEC 18000-4 Mode 1 (Annex G)

R&S Medical EMC/RF Test Solution

Specific waveforms to be used with 

SMBV100A(B) for generation

Requires EMC32 Software:

EMC32-S/ EMC32-K7/ 

TA-AIM
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WHAT DOES THIS MEAN TO LABORATORIES WITH MEDICAL 
EMC SCOPE OF SUPPLY?

► Upgrade from existing EMS test system solution

► Antenna set compliant to IEC61000-4-39 for radiating loop

− Antenna 1: 30kHz, 134.2kHz 

− Antenna 2: 13.56MHz

► Vector generator for RFID real signal generation

► Antenna loop developed by R&S in-house

− Optimized test efficiency/ coverage

− High coverage of up to 10cm 

− Ability to test large standing EUTs in short period of time

► AIM software for RFID testing

− Upgradable from existing EMC32

− Fulfills all RFID waveform listed on Table 3 of AIM Standard 

7351731

► Can also cover IEC 60601-1-2 Edition 4.1 field strength 

(antenna specifications deviation)

R&S Medical EMC/RF Test Solution

US FDA 

AIM Standard 7351731

IEC 60601-1-2 Ed 4.1

Table 11
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ENDLESS POSSIBILITIES FOR MEDICAL EMC SOLUTIONS
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