
DESIGN

How To Minimise Electromagnetic 
Interference And Improve 

Compatibility In MEDICAL DEVICES 

This article talks about methods to improve EMI and EMC in medical devices 

against possible interferences. 
The difference between immu- 

nity and emission testing is that while

immunity requirement is concerned 
with how susceptible a device is to 

electromagnetic energy emitted fromn 

surrounding devices, emission require 
ment is concerned with the amount of 

clectromagnetic energy emitted fromn 

the device. 
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IEC 60601-1-2 is the EMI/EMC 
standard for medical electrical equip- 
ment and systems. Medical devices

require complex analysis of EMI/EMC 
regulations since these devices are no 

longer used in ju_t a hospital setting.
With the increasing use of wearable 
medical technology, patients can be 
anywhere in the world in any envi- 
ronmental condition. EMC standards 
must comply for improved designs of 
medical devices. 

Multiple medical electronic devices working simultaneously in a surgery room 

Importance of EMI shielding 

lectromagnetic compatibility 
(EMC) of a device means that it is 
compatible with its electromagnet 

ic environment and does not emit elec- 

tromagnetic waves to a level that causes 
electromagnetic interference (EMI) in 
other devices. An increase in emission 

Due to the increase in demand for medi 
cal electronic devices, development in 
this sector is happening fast. Resolution 
level is continuously increasing to pro- 
vide greater details and more accurate
diagnosis. To ensure an enhanced level 
of detail, it is necessary to create an 

environment where EMC and EMI do 
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of electromagnetic energy of a device 
beyond a limit can disturb its own opera-
tion or of an electronic device operating
nearby. So, manufacturers must design 
their devices with adequate protection 

not interfere with the operation of medi- 
cal electronic systems. Imaging devices 
must provide reliable and noise-free 
data even in harsh environments, like 
around MRI or X-ray systems.

EMI can fail monitoring systems or 
life-support equipment. Patients and 
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DESIGN 
individuals who rely on medi- 
cal devices depend on EMI 
shielding. So, it is necessary 

to make sure that the devices 

handheld military radios, 
industrial barcode scanners

Low 

Removable Lid Perforated Can 
Standard Perforated Can and mobile consumer elec 

tronics. XCR Technologies 
is an EMI shielding solu- 
tion provider, and SnapShot
shield is its major product. It 
is available in flexible designs 
such as circle, square, paral-
lelogram and more. 

Bill Candy, chief technolo- 
gy officer, XGR Technologies, 
says, "Often times in medical 
devices, distance between
different electrical operations 

GORE SNAPSHOT EMI Shields 

function properly at all times.
There is a need for automa-

tion of simple devices as well 
as advanced medical equip- 
ment, to monitor patients and 

perform diagnosis remotely. 
This increases the demand for High 
communication technologies 
like Bluetooth, WLAN, GPS 
and other wireless links. This Fig. 1: Relative shielding effectiveness (10dB per division): EMIi shields 
again increases EMI as all versus metal cans (Credit: XGR Technologies) 
types of wireless technologies 
face challenges in coexisting in the 
same space. As clock speeds and densi-
ties increased in embedded electronics, 
need for the higher signal-to-noise 
ratio (SNR) drove the need for EMI 

shielding. 
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needs to be minimised and fit 
1. Product description 
2. Defining noise factors 
3. Studying interaction results 
4. Determining possible solutions 
5. Setting required for test

into a specific form factor. With flexible 
design shapes available with SnapShot 
shielding technology, the device form 
factor need not be altered to fit a typical
rectangular shield. SnapShot shield can 
conform to the shape necessary for the
specific device. 

"Additionally, for medical devices 
such as MRI machines that are sensi-

environment 
6. Conducting tests
7. Calculating SNR 
8. Determining factor significance 

and optimum set of parameter 
levels 

Factors that affect EMC 
of a medical device
Power disturbances can occur due to tive to magnetic materials, using a 

polymer-based non-ferromagnetic 
shield such as SnapShot allows compo- 
nents to be placed closer to the imaging 
head, that is, within the magnetic field 
of the device. This leads to better image 
quality in these devices." 

electromagnetic waves emitted by com- 
munication devices or electrostatic dis- 
charges (ESDs), which create a conduc- 
tive current surge and localised radiated 
transient field. With the increase in the 

9. Verifying and validating design
10. Develcpirg ap*oty pe 
11. Final testing
12. Time-to-market 

use of cellular phones, devices emitting 
electromagnetic waves have become a 
part of the environment. 

EMI might occur if the following 
three factors are present: source of EMI, 
coupling path and receptor. Coupling 
path from the source to the receptor can 
either be an electric current, magnetic 
field or an electromagnetic field. 

EMI source can be a natural-like 

Multi-cavity EMi sbicids 
EMC/EMI filters Although the demarnd er ore com- 

pact, lighter plastic aipetent is on 
the rise, non-coiductie pistic needs 
metal shielding io e protection 

from EMI. Medical devir 11anufactur- 
ers and engineers cOF:r iMI shield- 

ing to prevent meccdl equipment 

failure and keep these compliant with 

An EMI filter can assist with conduct-
ing emissions and meeting immunity 
and fast transient requirements of radi- 
ated emissions. A power line or mains
EMI filter is installed at the power 
entry point of the equipment to prevent 
electromagnetic noise from exiting or 
entering the equipment. This can pro- 
tect military and aerospace equipment 

lighting; it can also come from such federal regulations.
devices as radios, computers, wireless
networks, cellphones or any electric 
devices designed to transmit signals.
Many factors are responsible for caus-
ing EMI in medical devices, including: 

Design to interact with magnets,
allowing these to be re-programmed or 
monitored using magnets from outside 
the body 

.Use of magnetically-susceptible 
materials such as implantable devices, 
MRI and so on 

A multi-cavity EMI shield solves 
many problems associated with from failure due to EMI noise. 
shielding technologies. It consists of a 
lightweight metalised plastic material appropriate EMI filter include attenua-
that can be moulded to fit any design. 
The plastic material is attached to the 
PCBs after SMT reflow process, allow-tory approval requirements specified 
ing for easy component inspection or by the user. However, there are many 
rework. It can be easily removed by other parameters that must be consid- 
hand without damaging the board ered to get the most reliable, efficient
or soldering. It has superior shield- 
ing capability and easy attachment 
mechanism as compared to perfo
rated, soldered metal cans. 

A multi-cavity EMI shield has great 
applications in broadband data centre 
routers, communication devices, 

Design parameters for selecting an 

tion or insertion loss, load impedance, 
rated current, rated voltage and regula 

and proper operation from the filter.
Value of capacitors connected 

between lines to protective earth (PE) 
is directly related to leakage currents 
in the filter. As per medical standards,
ground leakage current should be 
restricted in medical electrical equip- 

Current and voltage generated on 
leads or loops due to electromagnetic 
fields

The flow of design to improve EMI/ 
EMC is as follows:
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