MPE Calculations

1.1. RF Exposure (2412~2462MHz)
1.1.1. Limit For Maximum Permissible Exposure (MPE)

This product can be classified as mobile device, so the 20cm separation distance warning is required.
In this section, the power density at 20cm location is calculated to examine if it is lower than the limit.

(A) Limits for Occupational / Controlled Exposure
Frequency Electric Field Magnetic Field Power Density Averzagin2g Time
Range (MHz) Strength (E) Strength (H) (S , |E| ,|.H| orS
(V/m) (A/m) (mW/ cm?®) (minutes)
0.3-3.0 614 1.63 (100)* 6
3.0-30 1842/ f 4.89/f (900 / f)* 6
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 Exposure
Frequency Electric Field  Magnetic Field Power Density Averzaginzg Time
Range (MHz) Strength (E) Strength (H) oS . [E| ,|.H| or S
(V/m) (A/m) (mW/cm®) ( minutes )
0.3-1.34 614 1.63 (100)* 30
1.34-30 824/t 2.19/f (180/H)* 30
30-300 27.5 0.073 0.2 30
300-1500 F/1500 30
1500-100,000 1.0 30

F = frequency in MHz
*Plane-wave equivalent power density

1.1.2. MPE Calculation Method

A/ 2
E (Vim) = w Power Density: Pd (mW/cm?) = £
377

E = Electric field (V/m)
P = Peak RF output power (mW)
G = EUT Antenna numeric gain (numeric)
d = Separation distance between radiator and human body (m)
The formula can be changed to
pd — 30xPxG
377xd’
From the peak EUT RF output power, the minimum mobile separation distance, d=20cm, as well as the gain
of the used antenna, the RF power density can be obtained.



1.1.3. Calculated Result and Limit

Medulation Type: CCK
Temperature: 28°C

Relative Humidiy: 4%
Duty Cycle of the Equipment During the Test: 100.00%

Tesi Enginser:

Mode 1

Ted Chiu

Max Conducted Power for IEEE 802.110/g - 21.70d8m

Limit of
Antenna Gain|Antenna Gain Peak Output Peak Dutput PDFEF Power
- . Power Density [5) . Test Result
{dBi) {numeric) Power { mW ) 3 Density (S)
{dBm) {miWicm’) imWiem?)
3 1.8853 21.7000 1472108 0.058742 1 Complies
Mode 2
Max Conducted Power for IEEE 802.11k/g - 20.77d8m
Limit of
Antenna Gain|Antenna Gain Peak Output Peak Dutput PDFEF Power
- . Power Density [5) . Test Result
{dBi) {numeric) Power { mW ) 3 Density (S)
{dBm) {miicm’) imWiem?)
g 2.8817 207700 118.5085 0.084700 1 Complies
Mode 3
Max Conducted Power for IEEE 802.110/g - 20.77d8m
Limit of
Antenna Gain|Antznna Gain Peak Output Peak Dutput F'n'fver Power
- . Power Density [5) . Test Result
{dBi) {numeric) Power { mW ) 3 Density (S)
{dBm) (mWicm’) [mWiem?)
g 2.8817 207700 1189.3285 0.084613 1 Complies
Mode 4
Max Conducted Power for IEEE 802,110/ : 22.11dBm
Limit of
Antenna Gain|Antenna Gain Peak Output Peak Dutput F'n'fver Power
- . Power Density [5) . Test Result
1
{dEi) {numeric) (dBm) Power { mW ) (mWicm?) E:E—:;}?n-[,ﬁ:l
g f.3098 22.1100 162 5548 0.204150 1 Complies




1.2. RF Exposure (5745~5825MHz)

1.2.1. Limit For Maximum Permissible Exposure (MPE)

This product can be classified as mobile device, so the 20cm separation distance warning is required.
In this section, the power density at 20cm location is calculated to examine if it is lower than the limit.

(03} Limits for Occupational / Controlled Exposure
Frequency Electric Field | Magnetic Field | Power Density Averzagin2g Time
Range (MHz) Strength (E) Strength (H) S) . |E| ,|.H| orS
(V/m) (A/m) (mW/ cm?®) (minutes)
0.3-3.0 614 1.63 (100)* 6
3.0-30 1842/ f 4.89/f (900 / f)* 6
30-300 61.4 0.163 1.0 6
300-1500 F/300 6
1500-100,000 5 6
(D) Limits for General Population / Uncontrolled Exposure
Frequency Electric Field | Magnetic Field | Power Density Averzaginzg Time
Range (MHz) Strength (E) Strength (H) (S) , |E| ,|.H| orS
(V/m) (A/m) (mW/cm?) ( minutes )
0.3-1.34 614 1.63 (100)* 30
1.34-30 824/f 2.19/f (180/6)* 30
30-300 27.5 0.073 0.2 30
300-1500 F/1500 30
1500-100,000 1.0 30

F = frequency in MHz
*Plane-wave equivalent power density

1.2.2. MPE Calculation Method

A/ 2
E (VIm) = w Power Density: Pd (mW/cm?) = £
377

E = Electric field (V/m)
P = Peak RF output power (mW)
G = EUT Antenna numeric gain (numeric)
d = Separation distance between radiator and human body (m)
The formula can be changed to
_30xPxG
377xd’
From the peak EUT RF output power, the minimum mobile separation distance, d=20cm, as well as the gain
of the used antenna, the RF power density can be obtained.

Pd



1.2.3. Calculated Result and Limit

Modulation Type: OFCH
v Tempersiure: 28°C
*  Relatve Humidity: 847
v Duty Syele of the Equipment During the Test: 100 00°%
+  Test Engineer: Ted Chiu

Mode 1
Mormal Mode
Limnit of
Antenna |Peak Cufpat Power
Antenna - Peak Ouiput . Porwer
Channel No. | coin agi) | | B3 F;EI"'“” Power | mW | ':'*'E',"*' (51 | Density (5)
{ muermeric] [dBm) { oW o) imWiem)
148 400 2.51 1783 60.67 0.0303 1
1587 200 2.51 1775 BB.AT 0.0288 1
165 400 2.51 1782 61.84 0.0300 1
Turbo Mode
Limit of
Antenna |Peak Cufpat Power
Channel Mo. ;?;E&E] Gain Power ::;tﬂﬁ.ﬁt? Density [5) I}EF;:';'[_F[S:I
(muermeric] [dBm) { o o) imWiem)
152 400 2.51 1245 .88 0.0350 1
160 200 251 18.61 T6.03 0.0380 1
Mode 2 ~ 4
Mormal Mode
Limnit of
Antenna |Peak Cuiput Foweer
Channel No. E;";'-.'IE'L'E iGain Poweer F'THI"‘ Gm','#t Density (S) o Fu'!u'ers
in (dBi) (numeric) [dBm) ower [ mW (W ) tﬁ.:-ﬁfg'rn.[lz:,:l
148 400 251 1740 5405 0.0275 1
157 400 251 1765 5B.21 0.0281 1
185 400 251 1767 fE.48 0.0292 1
Turbo Mode
Limnit of
Antenna |Peak Cuiput Poweer
Channel No. é;'j'm'gg. Gain Power F'THI"‘ ﬂutp#t Density (5] o "“’!"’*'5
in (dBi) (numeric) [dBm) ower [ miW] (') {E‘Iﬁ?l‘l‘liz:l:l
152 400 251 8.3D 67.61 0.0338 1
160 400 251 1346 7015 0.0350 1




1.3. RF Exposure (5150~5350MHz)

1.3.1. Limit For Maximum Permissible Exposure (MPE)

This product can be classified as mobile device, so the 20cm separation distance warning is required.
In this section, the power density at 20cm location is calculated to examine if it is lower than the limit.

(E) Limits for Occupational / Controlled Exposure
Frequency Electric Field Magnetic Field Power Density Averzagin2g Time
Range (MHz) Strength (E) Strength (H) S , |E| ,|.H| orS
(V/m) (A/m) (mW/ cm?®) (minutes)
0.3-3.0 614 1.63 (100)* 6
3.0-30 1842/ f 4.89/f (900 / H)* 6
30-300 61.4 0.163 1.0 6
300-1500 F/300 6
1500-100,000 5 6
(F) Limits for General Population / Uncontrolled Exposure
Frequency Electric Field  Magnetic Field Power Density Averzaginzg Time
Range (MHz) Strength (E) Strength (H) S) . [E| ,|.H| orS
(V/m) (A/m) (mW/cm?) ( minutes )
0.3-1.34 614 1.63 (100)* 30
1.34-30 824/t 2.19/f (180/H)* 30
30-300 27.5 0.073 0.2 30
300-1500 F/1500 30
1500-100,000 1.0 30

F = frequency in MHz
*Plane-wave equivalent power density

1.3.2. MPE Calculation Method

N 2
E (VIm) = w Power Density: Pd (mW/cm?) = 3E—77

E = Electric field (V/m)

P = Peak RF output power (mW)

G = EUT Antenna numeric gain (numeric)

d = Separation distance between radiator and human body (m)
The formula can be changed to

30x PxG
d —_
377xd*

From the peak EUT RF output power, the minimum mobile separation distance, d=20cm, as well as the gain
of the used antenna, the RF power density can be obtained.



Normal Mode

1.3.3. Calculated Result and Limit

Termperature; 28°C

Felatve Humidity: 8475
Cuby Cyele of the Egquipment During the Test: 100.00%
Test Engineser: Ted Chiu

Mode 1

Limit of
Antenna Peak Qufput Fower
Frequency Antenna Gain Power Peak Output Density [5) Fn'n_.u'er
Gain (dBi) Power [ mW ) Density (S}
(nurmeric} {dBm] (W crnt] ImWicm?)
5180 MHz 4.00 2.51 16883 4518 0.0241 1
5260 MHz 4.00 2.81 2360 220 08 0.1145 1
5320 MHz 400 2.81 2254 17847 0.08a7 1
Mode 2 ~ 3
Limit of
Antenna Peak Cufput Fower
ey ST Gam o™ ESRSTARS D) ot
(nurmeric [dBim] (i ] ImWiem?)
5180 MHz 2.00 2. 435 27.23 0.0342 1
5240 MHz 2.00 . 2187 153.82 0.1832 1
5320 MHz 2.00 2. 20.68 117.22 0.1472 1
Mode 4
Antenna Antenna Peak Dufput Feak Output Fower I_I:i|mit of
Freguency Gain (dBi) Gain Power Power | mi | Density (5] EE‘I‘I?I';::E:I
(nurmeric) [dBim] (i ] imWicm?)
5180 MHz 10.00 10.00 12.60 18.20 0.0362 1
5260 MHz 10.00 10.00 g.Bp BELTY 0.1986 1
5320 MHz 10.00 10.00 1904 EDAT 0.1506 1




Turbo Mode

Temperature: 28°C

Relatve Humidity: 4%

Duty Cycle of the Equipment During the Test: 100005
Test Enginesr: Ted Chiu

Mode 1
Limnit of
Frequenc Antenna .|'-".|'|G1.E!1na FE‘:': Output Peak Cutput O P':"FEFE Power
GUENSY  Gain (dBi) inurﬂ:}i{:l [;’E"':I’ Power | mW ) ifnﬁ:.‘:nl;l' [:eu?.ls:jh.r rf:l )
mcm
5210 MHz 400 2.51 1833 4285 0.0215 1
5250 MHz 400 2.81 1881 4808 D.0245 1
5290 MHz 400 2.51 1980 pT.72 0.0488 1
Mode 2 ~ 3
Limnit of
Freguency Antenna AnGtE:Lna FEE;::::E':trM Peak Dutput EIE::::FIEI Power
Gain (d2i) {numeric Powear [ mi ) Pl Density (5)
I [dBm] (¥ ] (mWiem?)
5210 MHz 8.00 .31 1833 42 85 D.0538 1
5250 MHz 3.00 i3.31 1881 48,08 0.0617 1
52490 MHz 8.00 .31 1980 pT.72 01227 1
Mode 4
Limnit of
Freguenc Antenna AnGl::Lna FEE;:I'.;::E:trm Peak Dutput DE:I;K].'EFIEI Power
'II ¥ Bain (dBi) (nurmeric] (dBm] F r{mwW) (rmWWi crn] Density (5
) ) ' im¥em?®)
5210 MHz 10.00 10,00 1833 42 85 0.0855 1
5250 MHz 10.00 10,00 1881 4B.08 0.0977 1

5280 MH=z 10.00 1000 1980 Br.v2 0.1945

1
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