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1. Introduction

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

The reason to do the MPE Evaluation is to avoid the RF hazard to human body. The
maximum output power and gain of the antenna were used to calculate the limited
Power density (S) at 20 cm distance away from the product.  The limit for Maximum
Permissible Exposure (MPE) specified in FCC 1.1310 and Safety Code 6 are followed.

According to 1.1307 (b)(1), systems operating under the provisions of this section shall
be operated in a manner that ensure that the public is not exposed to radio frequency
energy level in excess of the Commission’s guideline.

2. RF Exposure Limit

According to FCC 1.1310: The criteria listed in the following table shall be used to
evaluate the environmental impact of human exposure to radio-frequency (RF) radiation

as specified in 1.1307(b).

Limits for Maximum Permissible Exposure (MPE)

“Range. | Gwengnn | Swengn | over Densty | Aveage i
(MH2z) (V/m) (A/m)
(A) Limits for Occupational / Control Exposures
30-300 61.4 0.163 1.0
300-1500 - - F/300
1500-100,000 - - 5
(B) Limits for General Population / Uncontrolled Exposure
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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3. RF Exposure calculations

From §FCC 1.1310 table 1, the maximum permissible RF exposure for an uncontrolled
environment is 1 mW/(cm?) (or 10 W/m?)*

Power density (S) is calculated by the following formula:
S = (P * G)/4nR?

where, S = Power density (mW/cm?)
P = Output power to antenna (mW)
R = Distance between radiating structure and observation point (cm)
G = Gain of antenna in numeric
n=23.1416

Example:
Assume a mobile device operates at 2412MHz and its maximum output power
is 50mW, and the maximum gain of antenna is 1 (humeric) /0dBi.

then the power density (S) = (50 * 1)/4*x*20? = 0.00995 (mW/cm?) (or = 0.0995 W/m?)
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4 Description of EUT
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The EUT is an USB WiFi Module, and was defined as information technology

equipment.

For more detail features, please refer to User's manual as file name “Installation

guide.pdf”

The customer confirmed the models listed as below were series model to model
WiFiHU2-a-1-NE, WiFiHU2-c-1-NE (EUT), the difference between main model and
series model are listed as below.

Model Number

Product Description

WiFiHU2-a-1-NE

Modules (with on- board antenna)+ Carrier Boards

WiFiHU2-a Modules (with on- board antenna)
WiFiHU2-c-1-NE Modules (with two antenna connectors)+ Carrier Boards
WiFiHU2-c Modules (with two antenna connectors)




FCC ID. : K7T-WIFIHU2
Intertek Report No.: TS12030041-EME
Page 7 of 8

4.1 Antenna description

(1) Antenna 1

The EUT uses a permanently connected antenna.

Antenna Gain : 0 dBi
Antenna Type : Chip antenna
Connector Type - N/A

(2) Antenna 2

The antenna is affixed to the EUT using a unique connector, which allows for
replacement of a broken antenna, but DOES NOT use a standard antenna jack or
electrical connector.

Antenna Gain : 2 dBi
Antenna Type : Dipole antenna
Connector Type D IPX
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5. Test results
EUT : WiFiHU2-a-1-NE
Channel Antenna |Output power| Power density |  Limit of
Mode Frequency gain to antenna power density
(MH2z) (numeric) (mW) (mW/cm?) (mW/cm?)
802.11b 2412 1.00 72.61 0.014445419 1.00
DAC 0 2437 1.00 59.02 0.011741677 1.00
2462 1.00 34.99 0.006961938 1.00
802.11g 2412 1.00 270.40 0.053793542 1.00
DAC 0 2437 1.00 301.30 0.059941850 1.00
2462 1.00 174.18 0.034652147 1.00
802.11g 2412 1.00 281.19 0.055940990 1.00
DAC 1 2437 1.00 325.84 0.064823152 1.00
2462 1.00 289.73 0.057640819 1.00
802.11n 2412 1.00 565.69 0.112540485 1.0
HT20 2437 1.00 592.37 0.117848727 1.0
DAC 0+1 2462 1.00 558.32 0.111074055 1.0
802.11n 2422 1.00 439.61 0.087458412 1.0
HT40 2437 1.00 472.14 0.093929408 1.0
DAC 0+1 2452 1.00 460.32 0.091578201 1.0
EUT : WiFiHU2-¢c-1-NE
Channel Antenna |Output power| Power density | Limit of
Mode Frequency gain to antenna power density
(MH2z) (numeric) (mW) (mW/cm?) (mW/cm?)
802.11b 2412 1.58 33.42 0.010537319 1.00
DAC 0 2437 1.58 38.37 0.012098461 1.00
2462 1.58 41.40 0.013053595 1.00
802.11g 2412 1.58 199.07 0.062766823 1.00
DAC 0 2437 1.58 257.63 0.081232561 1.00
2462 1.58 279.90 0.088253136 1.00
802.11g 2412 1.58 308.32 0.097214298 1.00
DAC 1 2437 1.58 317.69 0.100168263 1.00
2462 1.58 245.47 0.077398072 1.00
802.11n 2412 1.58 504.24 0.158987887 1.0
HT20 2437 1.58 511.72 0.161348431 1.0
DAC 0+1 2462 1.58 528.72 0.166707324 1.0
802.11n 2422 1.58 306.58 0.096664646 1.0
HT40 2437 1.58 528.05 0.166495121 1.0
DAC 0+1 2452 1.58 361.26 0.113907127 1.0

The Notice in Installation Manual has been stated as below:
While installing and operating this transmitter, the radio frequency exposure limit of 1
mW/ (cm?) may be exceeded at distances close to the transmitter. Therefore, the user

must maintain a minimum distance of 20 cm from the device at all time.
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