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10. MAXIMUM PERMISSIBLE EXPOSURE

FCC RULES

§1.1310 The criteria listed in Table 1 shall be used to evaluate the environmental impact of
human exposure to radio-frequency (RF) radiation as specified in §1.1307(b), except in the case
of portable devices which shall be evaluated according to the provisions of §2.1093 of this

chapter.

TABLE 1—LIMITS FOR MAXIMUM FERMISSIBELE EXPOSURE (MPE)

Electric fiald Magnetic fisld . P
Frequency rangs Power density Byeraging time
iMHz) strength strengin (i izm) iminutes)
[A) Limits for OccupationaliControllad Exposures
DL3-30 e e 614 1.63 *(100) [i]
3.0-30 . 18427 4.80F *[D00d=) G
an-200 . 61.4 0.163 1.0 [i]
300-15 fraon [i]
1500100 5 i
{B) Limits for General Population/Uncontrelled Exposura
DL3-1.34 614 1.63 *(100) 20
T30 E24 7 2.10F {18002 a0
TABLE 1—LIMITS FOR MAXIMUM PERMISSIELE EXPOSURE (MFE)—Continued
Elestric fisld Magnstic fiskd . P
Frequancy range Power density Averaging time
iMHz) strength strengin (i izm) iminutas)
B0=20D i e e IR 0.073 0.2 a0
500 20
1500100 1.0 20

f=frequency in MHz

* = Plane-wave equivalant powesr density

MoTE 1 70 TABLE 1: Qecupalienal/controlled limits apply in situations in which persons are exposed as a consequence of their
employment provided those persons are fulli,' aware of the potential for exposure and can exercies control ower their exposurs.
Limits for occu pationalicontrolled exposure also apply in situations when an individual is transient through a lozation whers ocou-
pationalicontrolled limits apply provided he or she is made awars of the |I:|-:-tential for exposure,

MNOTE 2 T0 TaBLE 1. General population/uncontrollad exposures apply in situations in which the general public may be ex-
posed, orin which persons that are exposed as a conssquence of their employment may not be fully aware of the potential for
exposurs or can not exercise control over their exposurs.
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ICRULES

IC Safety Code 6, Section 2.2.1 (a) A person other than an RF and microwave exposed worker
shall not be exposed to electromagnetic radiation in a frequency band listed in Column 1 of
Table 5, if the field strength exceeds the value given in Column 2 or 3 of Table 5, when
averaged spatially and over time, or if the power density exceeds the value given in Column 4 of
Table 5, when averaged spatially and over time.

Table 5
Exposure Limits for Persons Not Classed As RF and Microwave Ex-
posed Workers (Including the General Public)

1 2 3 4 5
Frequency Electric Field Magnetic Field Fower Averaging
(MHz) Strength; rms  Strength; rms Density Time

(Vim) (A/m) (WW/m 2 ) {min}

0.003-1 280 2.19 6

1-10 280/ f 2.19/f 6

10-30 28 2.19/f 6

30-300 28 0.073 2 6

300 1 500 1.585f%% 0.0042%° 150 6

1 500-15 000 61.4 0.163 10 6
15 000150 000 614 0.163 10 616 000 /f'?
150 000300000  0.158f%% 421 x10*"5 667 x10°F 616 000 /2

* Power density limit is applicable at frequencies greater than 100 MHz.

Notes: 1. Frequency, f, is in MHz j

2. A power density of 10 W/m”™ is equivalent to 1 mW/cm”.

30 A magnetic field strength of 1 Adm corresponds to 1.2537 microtesla (pT)
or 12,57 milligauss (m&).
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EQUATIONS

Power density is given by:

S=EIRP/ (4 * Pi*D"2)
where
S = Power density in W/m”2
EIRP = Equivalent Isotropic Radiated Power in W
D = Separation distance in m

Power density in units of W/m”2 is converted to units of mWc/m”2 by dividing by 10.

Distance is given by:

D =SQRT (EIRP /(4 *Pi * S))
where
D = Separation distance in m
EIRP = Equivalent Isotropic Radiated Power in W
S = Power density in W/m#2

In the table(s) below, Power and Gain are entered in units of dBm and dBi respectively and
conversions to linear forms are used for the calculations.

LIMITS

From FCC §1.1310 Table 1 (B), the maximum value of S = 1.0 mW/cm*2

From IC Safety Code 6, Section 2.2 Table 5 Column 4, S = 10 W/m*2
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RESULTS

Single Chain and non-colocated transmitters

Band Mode Separation Output Antenna | EIRP | EIRP | IC Power | FCC Power
Distance | AV Power Gain Density Density
(m) (dBm) (dBi) (dBm) | (W) (Wm~2) | (mW/cmA2)
2.4 GHz | Bluetooth 0.20 10.93 3.69 14.62 | 0.03 0.06 0.006
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