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SAR Testing for Wearables
August 13th, 2020

Who is F3?
•

Core competency is wireless in all of variations

•

Best in class device cost and time to volume

•

Extensive lab in Minneapolis, MN

•

100% of our designs pass FCC & carrier
certifications
✓ Certification assistance
✓ Design reviews
A wonderful serenity has taken possession of my entire soul, like these sweet mornings of spring which I enjoy with my whole

device
✓ Complete
heart.
I am alone,development
and feel the charm of existence in this spot, which was created for the bliss of souls like mine. I am so happy,
my dear friend, so absorbed in the exquisite

✓ Production management

We make the “thing” in the Internet of Things

What Radio Transmitters Do
Just like a light bulb. When a radio transmits a
signal, that transmitter is converting conducted
electrical energy into electromagnetic
radiation.
Radio Frequency Examples
• Light bulb = hundreds of teraHertz (THz)
• Green light = 520 THz
• Cellular radio = 650 MHz to 3 GHz

We make the “thing” in the Internet of Things

Radiation is Not Always Dangerous

Two Types of Radiation:
1) Non-ionizing radiation; like a radio
transmission, light from your TV or a light
bulb.
2) Ionizing radiation; like what is released
when a radioactive element like uranium
decays and a subatomic particle like a
proton or neutron goes flying off.

Types of Radiation

Radio waves generally have very
poor depth penetration into
body tissue.
The higher the frequency, the
lower the penetration.

Role of the FCC
The Federal Communications Commission (FCC)
regulates radio transmitters in the US and defines
the limits on human body exposure to RF energy.
For communications transmitters, your radio
device must comply with these two concepts to
be offered for sale:
1. Maximum Permissible Exposure (MPE)
2. Specific Absorption Rate (SAR)

Maximum Permissible Exposure
MPE is the power density limit the FCC considers
safe for humans in various circumstances.
It’s a math problem; input details of your transmitter
and antenna to calculate the resulting RF energy field
strength at a specific distance from the antenna.
If your product is over the limit, you need to do
Specific Absorption Rate (SAR) testing. If it’s under
you don’t.

Specific Absorption Rate
SAR = rate at which human body tissue heats up
when exposed to a specific radio transmission.
SAR is a physical test performed in a lab with a
specialized test system using real samples of your
product placed on a simulated human body.
•

Considerations include making the device sit in
continuous transmit mode for long periods of
time, dealing with overheating, battery depletion,
device communication and other factors.

Modular & Device FCC Certifications
If your product has a radio transmitter in it, the radio
transmitter requires a license grant from the FCC to be
offered for sale in the US; and you need to file a
submission to get a grant to sell that product.

Modular certification: A radio module or embedded
modem that includes the radio chip that has already
had FCC testing done.

Device-level certification: It holds for that device in
that configuration, and the end device is certified.

Modular & Device FCC Certifications

Modular Certification
ALL FCC modular certifications include two
restrictions on the use of the radio module:
1) The antenna(s) must be installed to provide
a separation distance of at least 20cm from all
persons.
2) It must not transmit simultaneously with any
other antenna or transmitter, except as
evaluated in the filing or in accordance with
FCC multi- transmitter product procedures.

Example & Costs
A pendant with a cellular radio in it that
hangs on a chain around a person’s neck,
laying right up against the chest.
1.You use an off-the-shelf radio module and
create your product.
2.You do the MPE calculation, and it fails the
MPE limit.
3.You need to complete SAR testing as part of
filing for a new FCC ID for your product.

Costs
• SAR testing for a cellular radio (single technology like M1,5 bands, US
only)
o $7K and ~5 lab working days.
• Global product testing (European regulators have different rules and
bands)
o $11k and ~7 lab working days.
• The actual FCC filing (costs and durations vary from lab to lab)
o $1,200 and approval times ~2 weeks.

Bottom Line

Every cellular handset tablet
include SAR testing as a standard
part of the development process.
It doesn’t have to be a major
development risk, as long as you
know what you’re getting into.

SEE YOU NEXT WEEK
Questions? Email: workshop@nimbelink.com or sales@f3wireless.com
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