Improving Medical Imaging Quality by

Controlling Electromagnetic Interference
Application Note

Summary

Quality of medical images—ultrasound and radiology - often suffers from artifacts caused by EMI—electromagnetic interference—
on AC power and ground. The result is degraded images, including missing or falsely perceived structures, and a need to re-scan,
often multiple times, reducing patient throughput. ONFILTER’ hospital grade CleanSweep® AC EMI filters block interference from
the AC mains and ground, improving quality of imaging and reducing scanning time.

Sources of Interference in Medical Environment

The most typical sources of electrical noise in medical
environment are pulse-driven motors (servo, stepper, VFD),
switched mode power supplies, LED lighting, and
commutation—switching on and off various equipment.

e You may not think of a hospital bed as a source of strong EMI, but
it contains several servo motors for the bed’s adjustment. These
motors generate plenty of electrical noise. Refrigerators, pumps,
ventilators, electric doors—they all use pulse-driven motors.

e Ubiquitous “brick” power supplies for computers, phone chargers,
and equipment “leak” their pulses to AC power and ground.

e LED lights, while being energy efficient, are notorious for
generating plenty of EMI on AC power. Fluorescent lights are
even worse.

e Switching on and off equipment or its parts causes spikes on AC
power as well. Think of simple things like light switches, coffee
machines, refrigerator compressors, electric door locks—there is
no end to it.

EMI propagates far via power lines and ground—the source may be behind the wall there you may not even see it. The more
electronics in your environment, the worse it gets—the trend isn’t that promising.

Mitigating Effects of EMI

The problem with EMI and medical equipment is well-recognized—look for an orange electrical outlet. It is connected
to a separate ground wire that theoretically should carry less EMI than a regular ground. This helps in the situations
where EMI levels are relatively low; where EMI is present only on ground, not on AC mains (Live and Neutral); where
no “noisy” equipment is plugged into such outlets; and where facility grounding is done properly. Needless to say,
the probability of all the above conditions occurring at the same time is not very high, leaving plenty of EMI on ground
intact, while not addressing noise on Live and Neutral wires at all.

These orange outlets are not necessary when you power your sensitive equipment via CleanSweep® AC EMI filters
that block EMI on both AC power and in ground. The filters are safety-certified for use in medical environment
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CleanSweep® AC EMI Filters

Comprehensive EMI Protection for Imaging Equipment

OnFILTER” U.S-made plug-and-play hospital grade CleanSweep® AC EMI filters
offer comprehensive EMI suppression in any environment without the need of
a dedicated grounding outlet.

Patented CleanSweep® AC EMI filters provide substantial EMI suppression in
differential (Live-Neutral) and common (Neutral-Ground) modes of AC power,
and, uniquely, in ground. The filters are designed to work in real-world
applications, being highly effective with the type of EMI found in medical
facilities. ONnFILTER offers several hospital grade models of CleanSweep® filters
suitable for imaging—up to 30A current ratings. International configurations
are available—these filters are helping to eliminate EMI on five continents.
The most frequently used model in imaging is AF series CleanSweep® filters.

Selecting the Right Model

Parameter AF Series Filter Most important parameter you need to select is
Rated Voltage, RMS  100...250V the type of your wall outlet. If in doubt, send us
Rated Current, RMS 13 ... 30A depending on the outlet type a legible photo of the outlet. Look in
Leakage Current <0.5mA (hospital grade version) www.onfilter.com for the complete ordering
Power Indication LED ) )

Dimensions (WxDxH) 6.15"*6.17*3.20” / 157*155*81mm . information for ach configuration, or call us.
Approvals UL1283; IEC60939 (CE) Medical provision C E&m 0 0 m: =
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Typical Attenuation, dBin 1100 Ohms Example of Noise Attenuation in Transient Surge Suppression
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CleanSweep® Filters in
Transient Surge Suppression

CleanSweep® filters don’t just block
EMI—they provide superior transient
surge protection. Unlike conventional
MOV-based surge protection that
passes  through strong  spikes,
CleanSweep® filters treat them just
like EMI, achieving very substantial
transient suppression.

Not for Use in Life Support or in Critical Applications: Do not use OnFILTER’ products in life support or in critical applications
without our written approval. Please see our Terms and Conditions of Sale on the bottom of every page at www.onfilter.com

About ONFILTER: We are a California-based company, founded in 2010. OnFILTER manufactures large variety of EMI filters for
many applications—from quantum computing to nuclear industry to industrial control to semiconductor manufacturing to
government use to farm automation to consumer Hi-Fi, and, of course, for medical applications. All our products are designed and
manufactured in the U.S., in California, and are shipped all over the world. We provide technical support by engineers, not by sales.
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