HUMAN EXPOSURE TO RADIO FREQUENCY ELECTROMAGNETIC FIELDS WITH MCC 545C/B
RADIOS
ENGINEERING STATEMENT
4/13/01

TX Duty Cycle AND Tx power

The MCC 545B/C radios operate in the low band VVHF frequency region (37-50 MHz), with maximum transmit
power levels of 100 watts, and with a maximum TX duty cycle of 10%.

The Packet Data Radio is operated in %2 duplex using a solid state PIN diode T/R switch. Maximum TX time and
duty cycle is governed by the RF protocols used to transmit and receive RF packets. The maximum transmission
time for any packet is limited to less than 100-milli sec. Most frames are %2 of this. Typical duty cycles are less than
1 % (transmit a position report (every 30 seconds) or weather data report (every 5 minutes).

To prevent the transmitter from over heating software in the control processor limits the maximum number of
transmissions in a fixed period of time (typically 2 —3 seconds) such that the maximum duty cycle is less than 10%.
This duty cycle limit effectively reduced (for purposes of the MPE calculation) the average transmitted RF power to

10 watts or less.
Calculations of MPE (Maximum Permitted Exposure) Distance

The FCC guidelines limit the maximum permitted exposure for Occupational/Controlled Exposure to 1 mw/sg. cm
for frequency ranges of 30-300 MHz. This limit and the following equation for calculating field strength (obtained
from OET Bulletin 65) is used to calculate the minimum separation between humans and the transmit antenna based

on MPE
S= P*G* DC/(4*1*R*R)

P = Transmit power in milliwatts = 100,000
G = Antenna gain referenced to an isotropic radiator

= 1.68 (2.2dbi) mobile quarter wave dipole mounted to fender or roof of automobile
= 10.0 (10.0 dbi) fixed 5 element yagi mounted to top of fixed antenna tower
= 3.3 (5.2 dbi) fixed half wave dipole mounted to fixed antenna tower leg

R = separation required cm
DC= Maximum duty cycle of transmitter =10 %
S = Power density = 1 milliwatt/square cm

This equation is accurate for the far field of an antenna, but will over-predict power density in the near field. Thus,
the near field MPE distances calculated here are “worst case” or conservative.

Mobile application R= .36 meters (14 inches) with quarter wave dipole

Fixed applications R= .90 meters with 5 element yagi
R= .52 meters with side mount half wave dipole



Proposed manual wording

The mobile applications:

The antenna used for mobile application must have a maximum antenna gain of less than 2.2 dbi (¥4 wave dipole or
% wave dipole) and must be mounted such that the separation between the antenna and any human occupants of the
vehicle exceeds .36 meters (14”). The best location for antenna mounting is the center of the vehicle roof. This will
provide additional RF shielding between the antenna and the human occupants that reduces the RF exposure to
levels well below that specified in FCC OET Bulletin 65.

When working on the antenna and or co-ax cable always disable the transmitter by turning its power off.

For fixed applications

For fixed applications, antenna gains and mounting techniques can vary depending on the application. For Yagi
antennas whose gain does not exceed 10 dbi, that antenna must be mounted a minimum of .90 meters from any
humans occupants. Lower gain antennas, such as side mount dipoles, exhibit lower gain (5.2 dbi) allow closer

separations (.52 meters for 5.2 dbi antennas). This will provide RF shielding between the antenna and the human
occupants that reduce the RF exposure to levels below that specified in FCC OET Bulletin 65.

When working on the antenna and or co-ax cable always disable the transmitter by turning its power off.

Antenna Specs

The enclosed JPEG files give the specifications for the various antennas that can be used in the mobile and in the
fixed applications.
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