Radiation Hazards from Transmitters

Dealing with the FCC Requirements

One of the most confusing areas of FCC Certification lies in the evaluation of devices for compliance with Radiation Hazard Limitations specified by the Commission.

This has taken on more importance—some may say a life of its own—as of September 1, 2000, when the FCC mandated that RF transmitters must comply with Radiation Hazard Exposure requirements (see www.fcc.gov/oet/rfsafety)

Basically, the objective is to protect users and the general public from excessive exposure to RF hazards. The result is that an additional layer of evaluation—and possibly more labelling—are required.

For purposes of testing and submission of Transmitters for Certification, there are a few basic rules of thumb that you can count on:

1) The Rules are not always straightforward and 

2) The Rules are changing

Well, not exactly the “Rules,” as in the FCC Rules, but the interpretation and enforcement of the Rules. What is a little slippery about this subject is that the FCC hasn’t clearly stipulated all of the exact requirements for various types of transmitters. This will evolve eventually, but in the mean time, general advice is to consult with OET Bulletin 65, which discusses the interpretation and evaluation guidance for radio frequency transmitters and, in the case of specific questions, consult with the FCC. 

The following documents are key references for use in Rule interpretations, measurements and understanding the background of the requirements.

American National Standards Institute (ANSI), "Safety Levels with Respect to Human Exposure to Radio Frequency Electromagnetic Fields, 3 kHz to 300 GHz," ANSI/IEEE C95.1-1992 (previously issued as IEEE C95.1-1991). Copyright 1992 by the Institute of Electrical and Electronics Engineers, Inc. (IEEE), New York, N.Y. 10017. For copies contact the IEEE: 1-800-678-4333 or 1-908-981-1393.

OET Bulletin 65: Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency Electromagnetic Fields. August 1997. 

Available at: http://www.fcc.gov/oet/info/documents/bulletins/

· OET 65 Supplement A: Additional Information for Radio and TV Broadcast Stations

· OET 65 Supplement B: Additional Information for Amateur Stations

· OET 65 Supplement C: Additional Information for Evaluating Compliance of Mobile and Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions

OET Bulletin 56: Questions and Answers About the Biological Effects and Potential Hazards of Radiofrequency Electromagnetic Fields. Fourth Edition, August 1999. Available at:

http://www.fcc.gov/Bureaus/Engineering_Technology/Documents/bulletins/oet56/oet56e4.pdf
Several key concepts must be understood prior to dealing with this:

A Mobile device is defined as a transmitting device designed to be used in other than fixed locations and to be generally used in such a way that a separation distance of at least 20 centimeters is normally maintained between the transmitter’s radiating structures and the body of the user or nearby persons. 

A Portable Device is defined as a transmitting device designed to be used with any part of its radiating structure in direct contact with the body of the user or within 20 centimeters of the body of the user under normal operating conditions. 

SAR: Specific Absorption Rate. This is a measure of the amount of energy absorbed by human tissue under the influence of an electromagnetic field. It is a measure of the “heating” of the tissue (a la microwave oven) during the operation of a transmitter.

MPE: Maximum Permissible Exposure. This is a measure of the power density—adjusted for duty cycle—that exists at a specified distance in the region around a transmit antenna.

General Population Exposure: Exposure limited to the general public. This level is the most strict, because the general population, being unaware, can’t control or mitigate their exposure.

Occupational Exposure: When trained personnel, aware of the potential hazards, operate or work near the equipment. The level is higher than that specified for the General Population.

The FCC differentiates between portable and mobile devices according to their proximity to exposed persons. For portable devices (47 CFR §2.1093), RF evaluation must be based on specific absorption rate (SAR) limits. Human exposure to RF emissions from mobile devices (47 CFR §2.1091) can be evaluated with respect to Maximum Permissible Exposure (MPE) limits for field strength or power density or with respect to SAR limits, whichever is most appropriate.

A particular challenge lies where the device is to be used in an occupational environment, but the equipment may be used in the general public, which means that the unit must comply with the tighter limit. The general population limit must be applied to products that will be unrestricted in their use or installation.

Thus, restrictions on the location of the antenna, along with warning labels that must be provided in the User’s manual and often on the unit as well. This depends on the results of the evaluation. In general, if a device complies with the SAR limits, no warnings are needed. Some manufacturers opt for performing SAR measurement just to be “safe.”

In the case of a boat-mounted radio transmitter, the field levels might exceed the MPE requirements. Thus, the exclusion area is outside of the boat! This is, of course, an unworkable situation and the answer might be to get SAR measurements. 

Another example is the installation-dependent configuration is the installation of a mobile radio installed on a motorcycle, where SAR measurements might be called for because the antenna is close to the driver and distance is less than 20 cm.

In some cases, specific usage of the device allows for 20 cm distance, but the FCC interprets the use more strictly and levies more conservative requirements.

However, conditions of use also may help the meet the requirements. For example, some relaxation is possible for different devices by the type of usage. One example is a Push to Talk (PTT) radio. It is possible to apply a reduction according to the duty cycle of use (half-duplex). If a lower duty cycle will allow the radio to pass the limits, then the device must be designed to limit the “on” time or, provide a reduced power for a certain amount of time.

In any event, the FCC will require that applications address the Radiation Hazard requirements. Some devices are “categorically excluded” from this evaluation (for example, low power Part 15 devices such as keyless entry products). But for the most part, the FCC will look closely at transmitter devices to see if they are subject to Routine Environmental Evaluation for RF Exposure and what steps the manufacturer has taken to ensure compliance.

