REPORT NO: 10U13030-1
FCC iD: G87-M20

DATE: JANUARY 15, 2010
IC: 3839A-M20

10.

FCC RULES

MAXIMUM PERMISSIBLE EXPOSURE

§1.1310 The criteria listed in Table 1 shall be used {0 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-—L1AITS FOR BMAKIMUM PERMISSIBLE EXPOSURE {MPE)
) Electric fisid Magnetiz fieid : P
Freguancy range Powver density Avemging time
(M Hz} Et(i?;'rg:: h B}f}.'n%:h (:an:m% iminutes)
{AY Limits for Occupationalontrelied Exposunss
0.3-3.0 . 614 1.63 108 &
34030 . 18428 4,804 “RO0E G
30200 ... 614 0163 18 G
3001500 . . 300 [
{B) Limits for General PopulaticodUncostrolled Expeosure
D139 e G14 1.63 {100} i
1.34-20 ..., 8245% 2198 *[180F% 20
TABLE 1—L#ITS FOR MAXIMUM FPERMISSIBLE EXPOSURE {MPEI—Continusd
Electric finid Magnetiz field ; e 43,
Fraguenay rangs Ponwer densil Lorsraging fins
(MHz} 5‘:5;‘“?:" *"‘E’;;‘nﬁg" e A
BO-200 i 25 0073 0.2 0
F00-1500 ... . frE00 w0
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f = frequency in hiHz
* = Plang-weave pruivalenl perwer densily

Nt 176 TaltE 1: Cocupational/contralled limils apply in situations in which persons ars expoesd as a conssquencs of {hair
amplayment provided thase persons are fully avware of the polentiad for expreurs and can exercise conirol over their exposiire.
Limits for occu pationalfcondralled sxposure also apply in situstions whsn an individual is transient through & tocation where oceu-

pa:lilunawconlrollad limite apply provided he or she is mads peare of tha

T 2 1 ThE

olential for exposure,
LE 1 Gznéral popuintionfunconiralled expesurss apply in siluations in which the genaral public may be ex-

posed, or in whizh persons thal are exposed as a consaquenca of thair emplymant may nol be fully sasare of the potential for
ayposure of can nol exercise contral over their axposure,
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IC RULES

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
Fraquency Electric Field Magnetic Field Foweer Averaging
{hHZ] Strength; rms  Strength; rms Density Time

{im) {ASm) (Wimz ) {mir)

0.003-1 280 Z2.19 G

110 280/ f 219/ f G

1030 28 219/ f &
30300 28 0.073 2

2001 500 1.5857"° 0.0042f%% TG0 G

1 60015 000 61.4 0,163 10 ]

16 DO0-150 000 1.4 0,163 10 616 000 #f12

61
180 000-300 000 G.158f2% 421 x 107°f%5 567 x 10°f 818 000 7f'72

* Power densily 1imit is applicable al frequenciss greater than 106 MHz.

Notes: 1. Frequencey, £, isin Mz \
2. A power densily of 10 W™ is equivalent to T mWram™
3 A magnetic fleld streniih o 1 Adm corresponds o 1.257 microtesta (]
or 1257 milligauss imdy.
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CALCULATIONS

Given
E=v(30*P*G)/d
and
S=E*2/3770
where
i = Field Strength in Volts/meter
P = Power in Watts
G = Numeric antenna gain
d = Distance in meters
S = Power Density in milliwatts/square centimeter

Combining equations, rearranging the terms to express the distance as a function of the
remaining variables, changing to units of Power to m\W and Distance to cm, and substituting the
logarithmic form of power and gain yields:

d=0282*10A((P+G)/20)/VS
where

d = MPE distance in cm

P = Power in dBm

G = Antenna Gain in dBi

S = Power Density Limit in mYW/om”*2

Rearranging terms to calculate the power density at a specific distance yields
8=0.0795*10 " ((P + G)/ 10} / (d*2)

The power density in units of mW/cm”2 is converted to units of W/mA2 by multiplying by a factor
of 10.
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LIMITS

From FCC §1.1310 Table 1 (8), 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/im"2

RESULTS

(MPE distance equals 20 cm)

WELAN 2.4 GHz 20.0 26.65 4.51 0.26 2.60
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