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1. Introduction

The EUT operates in the 2.4GHz ISM band. Due ¢dBUT (include antenna) at its
normal operation distance is at least 20 cm froenhiliman body, the EUT was defined
as a Mobile Device.

The reason to do the MPE Evaluation is to avoidRRehazard to human body. The
maximum output power and gain of the antenna wseel to calculate the limited
Power density (S) at 20cm distance away from tbelyet.  The limit for Maximum
Permissible Exposure (MPE) specified in FCC 1.18460 Safety Cord 6 are followed.

According to 1.1307 (b)(1), systems operating urnidemrovisions of this section shall
be operated in a manner that ensure that the pshbiiot exposed to radio frequency
energy level in excess of the Commission’s guidelin

2. RF Exposure Limit

For FCC:

According to FCC 1.1310: The criteria listed in ttolowing table shall be used to
evaluate the environmental impact of human exposuradio-frequency (RF) radiation
as specified in 1.1307(b).

Limits for Maximum Permissible Exposure (MPE)

Frequency | Electric Field | Magnetic Field Power Densitvl Average Time
Range Strength Strength (MW/en?) y (mingutes)
(MHz) (V/m) (A/m)

(A) Limits for Occupational / Control Exposures
30-300 61.4 0.163 1.0 6
300-1500 - - F/300 6
1500-100,000 - - 5 6
(B) Limits for General Population / Uncontrolled gosure
30-300 27.5 0.073 0.2 30
300-1500 - - F/1500 30
1500-100,000 - - 1.0 30

F= Frequency in MHz
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Frequency | Electric Eield Magnetic.FieId Power Density] Average Time
Range Strength; rms | Strength; rms (W/m?) (minutes)
(MHz) (V/m) (A/m)

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 30

300-1500 1.5851° 0.0042f°5 F/150 30

1500-15000 61.4 0.163 10 30

15000-150000 61.4 0.163 10 6160001
150000-300000 0.158 f*° | 421 x10'f%°| 6.67 x 10° f 616000/

* Power density limit is applicable at frequencggeater than 100 MHz.
Notes: 1. Frequency, f, is in MHz.
2. A power density of 10WATs equivalent to 1 mW/c
3. A magnetic field strength of 1 A/m corresgds to 1.257 microteslaT) or
12.57 milligauss (MmG).

3. RF Exposure calculations

From §FCC 1.1310 table 1 angBafety Code 6 table 5, the maximum permissible RF
exposure for an uncontrolled environment is ImW#dar 10 W/nf)*

* 10 W/nt = ImW/ (cni)
Power density (S) is calculated by the followingtiola:

S=(P*G)4R’

where, S = Power density (mW/&m
P = Output power to antenna (mW)
R = Distance between radiating structure and olbserv point (cm)
G = Gain of antenna in numeric
= 3.1416

Example:
Assume a mobile device operates at 2412Bikits maximum output power
is 50mW, and the maximum gain of antenna is 1 (mia)n&dBi.

then the power density (S) = (50 * 1)f#20° = 0.00995 (mW/cr) (or = 0.0995 W/rf)
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4, Test results
With Dipole antenna
Test Mode: 802.11b mode

Channel Maximum |Output powefPower density Limit of
Channel Frequency | antenna gain to antenna power density
(MHz) (numeric) (mW) (mWi/cnt) | (mWilcnr)
1 (lowest) 2412 1.26 50.9331] 0.012756459 1.0
6 (middle) 2437 1.26 48.4172| 0.012126351 1.0
11 (highest) 2462 1.26 46.1318 | 0.011553941 1.0

Test Mode: 802.11g mode
Channel Maximum |Output powelPower density Limit of

Channel Frequency | antenna gain to antenna power density
(MHz) (numeric) (mW) (mW/cn?) | (mW/cnt)
1 (lowest) 2412 1.26 92.8966| 0.023266451 1.0
6 (middle) 2437 1.26 95.2796| 0.023863280 1.0
11 (highest) 2462 1.26 82.9851 | 0.020784048 1.0

Test Mode: 802.11a mode (5180~5240MHz)

Channel Maximum |Output powelPower density Limit of

Channel Frequency | antenna gain to antenna power density
(MHz) (numeric) (mW) (mW/cn?) | (mW/cnt)
36 (lowest) 5180 1.26 44.4631 | 0.011136024 1.0
40 (middle) 5200 1.26 46.5586 | 0.011660848 1.0
48 (highest)] 5240 1.26 44.5656 | 0.011161695 1.0

Test Mode: 802.11a mode (5260~5320MHz)

Channel Maximum |Output powelPower density Limit of

Channel Frequency | antenna gain to antenna power density
(MHz) (numeric) (mW) (mW/cn?) | (mW/cnt)
52 (lowest) 5260 1.26 42.8549 | 0.010733223 1.0
60 (middle) 5300 1.26 42.4620 | 0.010634820 1.0
64 (highest) 5320 1.26 41.8794 | 0.010488905 1.0

Test Mode: 802.11a mode (5745~5825MHz)

Channel Maximum |Output powelPower density Limit of
Channel Frequency | antenna gain to antenna power density

(MHz) (numeric) (mW) (mW/cn?) | (mWi/cnt)
149 (lowest) 5745 1.26 42.5598 | 0.010659336 1.0
157 (middle) 5785 1.26 41.8794 | 0.010488905 1.0
165 (highest 5825 1.26 37.8443 | 0.009478293 1.0
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With PCB antenna
Test Mode: 802.11b mode
Channel Maximum |Output powefPower density Limit of
Channel Frequency | antenna gain to antenna power densit
(MHz) (numeric) (mW) (mW/cnt) | (mWi/cn)
1 (lowest) 2412 1.51 38.7258| 0.011660848 1.0
6 (middle) 2437 1.51 32.0627| 0.009654508 1.0
11 (highest)] 2462 1.51 37.4111 | 0.011264973 1.0
Test Mode: 802.11g mode
Channel Maximum |Output powelPower density Limit of
Channel Frequency | antenna gain to antenna power densit
(MHz) (numeric) (mW) (mWi/cn?) | (mW/cnt)
1 (lowest) 2412 1.51 92.8966| 0.027972427 1.0
6 (middle) 2437 1.51 95.2796| 0.028689973 1.0
11 (highest) 2462 1.51 82.9851 | 0.024987922 1.0
Test Mode: 802.11a mode (5180~5240MHz)
Channel Maximum |Output powelPower density Limit of
Channel Frequency | antenna gain to antenna power densit
(MHz) (numeric) (mW) (mW/cn?) | (mW/cnt)
36 (lowest) 5180 2.51 44,4631 | 0.022219288 1.0
40 (middle) 5200 2.51 46.5586 | 0.023266451 1.0
48 (highest) 5240 2.51 44,5656 | 0.022270509 1.0

Test Mode: 802.11a mode (5260~5320MHz)

~

Channel Maximum |Output powelPower density Limit of
Channel Frequency | antenna gain to antenna power densit

(MHz) (numeric) (mW) (mW/cn?) | (mW/cnt)
52 (lowest) 5260 2.51 42.8549 | 0.021415595 1.0
60 (middle) 5300 2.51 42.4620 | 0.021219256 1.0
64 (highest) 5320 2.51 41.8794 | 0.020928117 1.0




Intertek

FCC ID. : MQ4SDW310C
Rejpido.: TS08120105-EME

Page 8 of 8
Test Mode: 802.11a mode (5745~5825MHz)
Channel Maximum |Output powefPower density Limit of
Channel Frequency | antenna gain to antenna power density
(MHz) (numeric) (mW) (mWi/cnt) | (mWicnr)
149 (lowest) 5745 2.51 42.5598 | 0.021268171 1.0
157 (middle) 5785 2.51 41.8794 | 0.020928117 1.0
165 (highest 5825 2.51 41.2098 | 0.020593499 1.0

The Notice in Installation Manual has been statededow:
While installing and operating this transmittee tladio frequency exposure limit of
1mW/ (cnt) may be exceeded at distances close to the tréasrtherefore, the user
must maintain a minimum distance of 20 cm fromdkeice at all time.
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