
APPLICATION NOTE AN-00140
The FCC Road: Part 15 

from concept to approval

This application note is believed to be accurate as of the date
of publication; however, Linx accepts no responsibility for loss
or damage resulting from the information contained herein. It
is the responsibility of each user to verify that individual appli -
cation is legal and appropriate. 

Introduction

Many manufacturers have avoided the incorporation
of RF into their products because of uncertainty and
even fear of the approval and certification process.
With the advent of simple and inexpensive modular
RF devices such as those made by Linx, many
manufacturers are again considering the addition of
an RF stage to their products. While it is true that RF
increases the effort and cost of bringing a product to
market, it also can add significantly to the function
and salability of a completed product. When the
technical and legal issues of RF implementation are
understood and approached in logical steps the
process becomes relatively painless.

Purpose of this Application Note

This application note gives a brief overview of the
legal issues governing the manufacture and sale of
RF products intended for unlicensed operation in the
United States under CFR 47 Part 15. In the United
States the FCC (Federal Communications
Commission) is responsible for the regulation of all
RF devices. The FCC requires any device which radi-
ates RF energy to be tested for compliance with FCC
rules. These rules are contained in the Code of
Federal Regulations (CFR), Title 47. Part 15 is the
section of the code that deals with devices that emit
RF energy and are to be operated without an individ-
ual license. This application note will provide you with
a basic understanding of the steps involved in obtain-
ing Part 15 certification for your RF-based product. In
addition, it is strongly recommended that you
purchase a full copy of the code from your local gov-
ernment bookstore or the Government Printing office
in Washington. 

What is Part 15 "Unlicensed" Operation ?

Certain bands within the RF spectrum are available
for "unlicensed" operation. Part 15 governs these
bands. The term "Unlicensed" is often misunder-
stood. The manufacturer of a product designed for
"Unlicensed" operation is not exempt from the

certification procedure. Indeed, both the transmitter
and receiver must be tested by a qualified testing lab-
oratory and an FCC ID number obtained before the
product can be legally sold. Once this has been done,
however, the end user of the product can operate it
without obtaining a license for its use. 

What steps are necessary to obtain Part 15
certification for my product?

1. Determine the correct frequency of operation.

Part 15 governs a broad range of the radio spectrum
ranging from below 1 MHz to in excess of 32 GHz.
Part 15 is broken into individual sections that govern
the use of specific frequencies and bands. For exam-
ple, section 15.239 covers the band from 902-928
where the Linx HP series operates. In this frequency
range a user is allowed to transmit any analog or
digital signal they wish so long as the stipulations
governing allowed power, harmonics, and occupied
bandwidth are met. Other sections are not so accom-
modating. For example, in the popular 260-470 MHz
band where the Linx LC and RM products operate,
the FCC considers not only RF performance issues
but also issues of  application, such as what the data
being sent originally consisted of and what its intend-
ed function is. 

In order to determine which operational frequency is
best for your product it is necessary to weigh both
technical and legal issues. First, you will want to have
a clear understanding of which frequencies are
legally available, and then choose a specific
frequency based on technical issues such as range,
propagation, antenna length, power consumption,
and potential interference. (If you are not familiar with
these technical issues you may wish to consult with a
Linx application engineer or read additional Linx
application notes focusing on those issues.)

2. Carefully select RF and antenna components.

Once a frequency of operation has been selected,
the RF section and antenna must be carefully
designed and optimized to comply with the allowed
power and harmonic limitations imposed by Part 15.
If you are using a Linx module this process is greatly
simplified, but it is important to recognize that the
antenna still plays a key factor in the product’s legal
operation.  
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Most modular RF transmitter products, including
those manufactured by Linx, have the potential to
output RF power in excess of Part 15 limits. This is
done so that many designers who utilize inefficient
antenna styles such as a loop, trace or helical for cost
or cosmetic reasons can still achieve close to full
output power. If the module is matched to a highly
e fficient antenna such as a full whip or yagi the output
power may need to be externally reduced by an atten-
uation pad. (For further details, review application
note 00150).

Another consideration in antenna selection is that
Part 15.203 requires the antenna to be permanently
attached or coupled with a unique or proprietary con-
nector. While this requirement leaves a lot of room for
interpretation, the FCC's intention is that a user not
be able to change the output characteristics of the
device by interchanging the antenna with a higher
performance model. 

3. Build production-ready prototypes.

Once you have chosen a frequency for operation and
suitable RF stage you will want to evolve from
concept breadboard prototypes to a production-
ready model as rapidly as possible. 

4. Prescreen and optimize the production ready units.

Once a RF product is finished, its output power and
harmonics should be checked to assure that the RF
stage is both optimized and Part 15 compliant. This
testing requires a spectrum analyzer and calibrated
antennas. If you do not have access to these test
instruments you will want to consider prescreening
services such as those offered by Linx. The pre-
screening process can result in substantial cost sav-
ings over formal lab tests and gives a designer the
chance to maximize product performance.

5. Send production-ready product to FCC    
authorized testing facility.

Once your product is in its finished form, exactly as it
will be produced, it should be sent to one of the many
testing laboratories authorized to conduct FCC Part
15 compliance testing. The testing may take up to
three weeks and generally costs about $2,500. Many
of these labs can perform other testing procedures
such as Class A/B at the same time. 

6. Apply for and receive FCC Identification.

After the product has been tested and found to be
compliant, documentation along with filing forms
must be submitted to the FCC for inspection and cer-
tification. Most laboratories will submit these items on
your behalf. The filing and identification number issu-
ing process generally takes between 30 and 60 days.

7. Place ID number on product and market.

Your certified product must now have an FCC identi-
fication label attached to it. This label must be
permanently attached either directly to the device or
on a tag which cannot be removed. The label shall
follow the format required by Part 2.925 and 2.926 as
well as Part 15.19. 

Bringing a product through the approval process
involves cost, effort and in some cases frustration,
but in the end your product will have an exciting new
dimension of function and marketability. By following
the seven steps outlined in this application note and
reviewing an actual copy of Part 15 you will be well
on your way to RF success. While complying with the
provisions of Part 15 may seem unnecessarily
restrictive, such regulations serve to insure the avail-
ability of usable RF spectrum for every product. 

For additional information on FCC regulations you
may wish to contact the FCC directly and request an
approval information packet. You may also wish to
visit the Linx Technologies web site where  applicable
sections of FCC regulation and testing facilities are
available for review and download.
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