FCC ID.: TWS-HL-11N
Intertek Report No.: TS09120112-EME
Page 1 of 8

Maximum Permissible Exposure (M PE)
Evaluation Report

Report No.: TS09120112-EME
Model No.: HL-11N
Issued Date: Jan. 29, 2010

Applicant:  Handlink TechnologiesInc.
4F, No. 3, Prosperity Rd. 1, SBIP, Hsinchu, Taiwan

Test Method/ FCC 1.1310 and Safety Code 6
Sandard:

Test By: Intertek Testing Services Taiwan Ltd.
No. 11, Lane 275, Ko-Nan 1 Street, Chia-Tung L1,
Shiang-Shan District, Hsinchu City, Taiwan

It may be duplicated completely for legal use witie allowance of the
applicant. It shall not be reproduced except ih fwithout the written approval
of Intertek Laboratory. The test result(s) in theport only applies to the tested

sample(s).
Thetest report was prepared by: Sign on File
Shirla Hsiao / Officer
These measurements weretaken by: Sign on File

Rex Liao/ Engineer

Thetest report was reviewed by: 5/@4974 M

Name Leon Cheng
Title Engineer



FCC ID.: TWS-HL-11N
Intertek Report No.: TS09120112-EME
Page 2 of 8

Table of Contents

YU ] 4= T YA L =S £ 3
O 1 oo [F o1 1o o IR PPPPRPRPR 4
2. RF EXPOSUIE LIMIt ... emmmme sttt e e e e ennn e e e e n e e e e e e e e eeees 4
3. RF EXPOSUre CalCUIAtiONS ..........cuvvuetmmmmmmm e e e e eeeeeeeeeeesese s e e e e e e e ennnaaaaaeeaeeaees 5
4. DesCription Of EUT ...oovoiiiiiiiiii et e e e e e e e e e e e e e e e eeee e e e eeeeeennnnes 6

T LT B (11 || TR 8



FCC ID.: TWS-HL-11N
Intertek Report No.: TS09120112-EME
Page 3 of 8

Summary of Tests
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802.11n WLAN Mini-PCI Module - Model: HL-11N
FCCID: TWSHL-11IN

Test Reference Results

FCC Guidelines for Human Exposure IEEE C¢
and IC Safety Code 6

MPE Evaluation )5'JCompIies




FCC ID.: TWS-HL-11N
Report No.: TS09120112-EME
Page 4 of 8

Intertek

1. Introduction

The EUT operates in the 2.4 GHz ISM band. Dué&éoBUT (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 avoidRRéhazard to human body. The
maximum output power and gain of the antenna weeel to calculate the limited
Power density (S) at 20 cm distance away from thdyct. The limit for Maximum
Permissible Exposure (MPE) specified in FCC 1.1840 Safety Code 6 are followed.

According to 1.1307 (b)(1), systems operating urtkderprovisions of this section shall
be operated in a manner that ensure that the pgbiiat 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 expasuradio-frequency (RF) radiation
as specified in 1.1307(b).

Limits for Maximum Permissible Exposure (MPE)

FrFeac;lrJ]Zr;cy Elech’reI?lgFtll‘? d Magrt]ritr':;t':r:eld Power Density Avergge Time
(MH2) vim) (AIm) (mW/cnf) (minutes)
(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 fiosure

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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For IC:
Exposure Limits for Persons Not Classed As RF andrdwave Exposed Workers
(Including the General Public)

Frequency Electric Field Magnetic.FieId Power Density| Average Time
Range Strength; rms| Strength; rms (WIm?) (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 1.585%° 0.0042 F/150 30

1500-15000 61.4 0.163 10 30
15000-150000 61.4 0.163 10 6160001f
150000-300000 0.158 f>° | 4.21 x 10°f%°| 6.67 x 10°f 616000/f"2

* Power density limit is applicable at frequencigsater than 100 MHz.
Notes: 1. Frequency, f, is in MHz.
2. A power density of 10 WAis equivalent to 1 mW/cfn
3. A magnetic field strength of 1 A/m corresgs to 1.257 microteslaT) or
12.57 milligauss (mG).

3. RF Exposure calculations

From §FCC 1.1310 table 1 and §Safety Code 6 table Snd@r@émum permissible RF

exposure for an uncontrolled environment is 1 mvi#{¢or 10 W/n?)*
*10 W/nt =1 mW/ (cm)
Power density (S) is calculated by the followingniala:

S = (P* G)/4R’

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

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

then the power density (S) = (50 * 1)i#20° = 0.00995 (mW/cri) (or = 0.0995 W/r)
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4. Description of EUT

The EUT is a 802.11n WLAN Mini-PCI Modulé&. supports two transmitted and three
received MIMO functions. It can transmit sorely8@2.11b/g mode and transmit
independently and simultaneously at 802.11n mode.

For more detail features, please refer to Usersualaas file name “Installation
guide.pdf”

4.1 Antenna description

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

Ant. Model number Antenna Type Connector Type Gain (dBi)
1 IWX-144RSXXX-257 Dipole Antenna SMA Reverse 2
2 IWX-1511RSXX-999 Dipole Antenna SMA Reverse 5

Dipole Antenna
3 IWF-144XIPAX-257 attached with IPEX 2
antenna cable
4 C612-510008-A Dipole Antenna SMA Reverse 2

Antenna Cable description

Ant. Cable Length

Cable Product Name Connector Type (mm)

Cable Assy MI-113

1 L=160MM SMA For I-PEX SMA Reverse to IPEX 160mm
Cable Assy MI-113

2 L=215MM SMA For I-PEX SMA Reverse to IPEX 215mm




FCC ID.: TWS-HL-11N
Intertek Report No.: TS09120112-EME
Page 7 of 8

Operation mode

The EUT was supplied with DC 3.3V from Notebook @@€3t voltage: 120 Vac, 60 Hz)
and it was running in operating mode controlled@test” program.

The EUT was transmitted continuously during thé tes

The following test mode(s) were pre-tested:
Test Mode
Mode Antenna Antenna cable
1 IWX-144RSXXX-257 1
IWX-1511RSXX-999
IWF-144XIPAX-257
C612-510008-A
IWX-144RSXXX-257
IWX-1511RSXX-999
C612-510008-A

[
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After pretest, the final tests were executed utermodes with highest emission and
recorded in this report individually.

The following test modes were final test modes:

Final Test Mode

Maximum Output Power Mode 1, Mode 2
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5. Test results
Test Mode: Mode 1
Channel Maximum |Output powefPower density Limit of
Mode Frequency | antenna gain to antenna power densit
(MH2z) (numeric) (mW) (mWi/cn?) | (mWicny)
2412 1.58 92.68 |0.02922336( 1.0
802.11b 2437 1.58 113.50 |0.03578740( 1.0
2462 1.58 71.12 |0.02242488! 1.0
2412 1.58 199.07 |0.062766821 1.0
802.11g 2437 1.58 237.14 | 0.07477047¢ 1.0
2462 1.58 197.24 |0.062191373 1.0
802.11n 2412 1.58 327.21 |0.10316939¢ 1.0
HT20 2437 1.58 452.93 |0.14281087¢ 1.0
2462 1.58 254.02 |0.08009379¢ 1.0
802.11n 2422 1.58 147.11 |0.04638407 1.0
HT40 2437 1.58 339.52 |0.107053017 1.0
2452 1.58 244.65 |0.07714067¢ 1.0
Test Mode: Mode 2
Channel Maximum |Output powefPower density Limit of
Mode Frequency | antenna gain to antenna power densit
(MH2z) (numeric) (mW) (mWicnt) | (mWi/cny)
2412 3.16 63.83 |0.040154123 1.0
802.11b 2437 3.16 82.04 |0.05160955¢ 1.0
2462 3.16 49.20 |0.030954953 1.0
2412 3.16 187.07 |0.11768744¢ 1.0
802.11¢g 2437 3.16 237.14 10.14918671: 1.0
2462 3.16 184.93 |0.11634029] 1.0
802.11n 2412 3.16 260.13 |0.16365340( 1.0
HT20 2437 3.16 452.93 |0.284945164 1.0
2462 3.16 254.02 |0.15980813¢ 1.0
802.11n 2422 3.16 107.50 |0.0676290131 1.0
HT40 2437 3.16 347.57 |0.218660583 1.0
2452 3.16 215.80 |0.13576534: 1.0

The Notice in Installation Manual has been stasededow:
While installing and operating this transmittee tladio frequency exposure limit of 1
mW/ (cnt) may be exceeded at distances close to the triesrtherefore, the user

must maintain a minimum distance of 20 cm fromdhbeice at all time.
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