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SAR TEST REPORT

Equipment Under Test Wireless Lite-N USB Adapter

Model Number TL-WN727N

Company Name TP-LINK TECHNOLOGIES CO,LTD.

Company Address Building 7, Second Part, Honghualing Industrial Zone,
Xili town, Nanshan, Shenzhen, P. R China

Date of Receipt 2009.03.30

Date of Test(s) 2009.04.02-2009.04.18

Date of Issue 2009.04.30

Standards:

FCC OET Bulletin 65 supplement C,
ANSI/IEEE C95.1, C95.3, IEEE 1528

In the configuration tested, the EUT complied with the standards specified above.
Remarks:

This report details the results of the testing carried out on one sample, the results contained in
this test report do not relate to other samples of the same product. The manufacturer should ensure
that all products in series production are in conformity with the product sample detailed in this report.

This report may only be reproduced and distributed in full. If the product in this report is used in
any configuration other than that detailed in the report, the manufacturer must ensure the new system
complies with all relevant standards. Any mention of SGS Taiwan Electronic & Communication Laboratory
or testing done by SGS Taiwan Electronic & Communication Laboratory in connection with distribution or
use of the product described in this report must be approved by SGS Taiwan Electronic & Communication
Laboratory in writing.
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Engineer

)
Approved by : Robert Chang Date : 2009.04.30

Tech. Manager
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1. General Information

1.1 Testing Laboratory

SGS Taiwan Ltd. Electronics & Communication Laboratory
134, Wu Kung Road, Wuku industrial zone
Taipei county, Taiwan, R.O.C.

Telephone +886-2-2299-3279
Fax +886-2-2298-0488
Internet http://www.tw.sgs.com

1.2 Details of Applicant

Name TP-LINK TECHNOLOGIES CO,LTD.

Address Building 7, Second Part, Honghualing Industrial Zone,
Xili town, Nanshan, Shenzhen, P. R China

Telephone 0755-26525554

Fax 0755-26504832

Contact Person Lisai

E-mail lisai@tp-link.com.cn

1.3 Description of EUT

EUT Name Wireless Lite-N USB Adapter
Brand Name TL-LINK
Model Number TL-WN727N
Mode of Operation WLANS802.11 b/g/n
FCC ID TE7WN727N
Duty Cycle WLAN 8012.11b/g/n

_ WLAN 802.11b/g/n
Modulation mode

CCK / OFDM
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Maximum RF
Conducted Power

WLAN 802.11b

WLAN 802.119g

WLAN 802.11n

(Average) 14.86 dbm 14.74 dbm 14.02 dbm
TX Frequency range WLAN 802.11b/g/n
(MHz) 2412 - 2462
Channel Number WLAN 802.11b/g/n
(ARFCN) 1-11

Antenna Type

Internal Antenna

Definition

Production unit

Max. SAR Measured
(19

At WLAN 802.11 b active _CH1_ Configuration 1

1.13 mW/g

TL-LINK_TL-WN727N 802.11 n

CH6

All Data Rate Conducted Power (dbm)

HT MixMode

Greenfield

Bandwidth 20Mhz

Bandwidth

40Mhz

Bandwidth 20Mhz

Bandwidth 40Mhz

6.5M | 13.32

13.5M

13.56

6.5M 13.34

13.5M

13.57

13M | 13.07

2IM

13.54

13M 13.19

2TM

13.53

19.5M | 12.98

40.5M

13.50

19.5M 13.03

40.5M

13.52

260M | 12.88

Rate

54M

13.22

260M 12.96

54M

e

39M | 11.34

81M

11.68

39M 11.59

8IM

11.70

52M | 11.33

108M

11.67

52M 11.53

108M

11.65

58.5M | 9.36

121.5M

9.77

58.5M 9.53

121.5M

9.8

65M | 9.32

135M

9.73

65M 9.49

135M

9.76

ervice
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1.4 Test Environment

Ambient Temperature: 22 + 2°C
Tissue Simulating Liquid: 22 = 2° C

1.5 Operation description

The EUT is a USB Data Modem. When we use it, it will be defined as a portable device
since the Notebook will place on the thigh, so SAR measurement is mandatory. The EUT is
controlled by chip-specific software installed in notebook, and the communication
between the EUT and the tester is established by air link. Measurements are performed
respectively on the lowest, middle and highest channels of the operating band(s). The
EUT is set to maximum power level during all tests.

When test WLAN 802.11n, We measurement conducted power with all data rates, and
choose the modes and data rates with maximum conducted power to test , on the lowest,
middle and highest channels and 4 configurations

By using the program subordinated in the computer, and change into the written channel,
and then test of set in highest power. We will test it with 4 configurations , according to
KDB447498

Configuration 1: Back side of the EUT is paralleled and contacted with flat phantom.
(Appendix-Fig.3)

Configuration 2: Front side of the EUT is paralleled and contacted with flat phantom.
(Appendix-Fig.4)

Configuration 3: Bottom side of the Notebook is paralleled and contacted with flat
phantom, and left side of the EUT is paralleled with flat phantom.
(Appendix-Fig.5)

Configuration 4: Bottom side of the Notebook is paralleled and contacted with flat

phantom, and right side of the EUT is paralleled with flat phantom.
(Appendix-Fig.6)

1.6 The SAR Measurement System

A photograph of the SAR measurement System is given in Fig. a. This SAR Measurement
System uses a Computer-controlled 3-D stepper motor system ( SPEAG DASY 5
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professional system ). A Model ES3DV3 field probe is used to determine the internal
electric fields. The SAR can be obtained from the equation SAR= o (|Ei|?)/ p where ¢ and
p are the conductivity and mass density of the tissue-simulant.

The DASY5 system for performing compliance tests consists of the following items:

» A standard high precision 6-axis robot (Staubli RX family) with controller, teach
pendant and software. An arm extension is for accommodating the data acquisition
electronics (DAE).

» A dosimetric probe, i.e., an isotropic E-field probe optimized and calibrated for usage in
tissue simulating liquid. The probe is equipped with an optical surface detector
system.

» A data acquisition electronics (DAE) which performs the signal amplification, signal
multiplexing, AD-conversion, offset measurements, mechanical surface detection,
collision detection, etc. The unit is battery powered with standard or rechargeable
batteries. The signal is optically transmitted to the EOC.

Fig.a The block diagram of SAR system.

» The Electro-optical converter (EOC) performs the conversion between optical and
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electrical of the signals for the digital communication to the DAE and for the analog
signal from the optical surface detection. The EOC is connected to the measurement
server.

e The function of the measurement server is to perform the time critical tasks such as
signal filtering, control of the robot operation and fast movement interrupts.

« A probe alignment unit which improves the (absolute) accuracy of the probe
positioning.
e A computer operating Windows 2000 or Windows XP.
* DASY5 software.

« Remote control with teach pendant and additional circuitry for robot safety such as
warning lamps, etc.
e The SAM twin phantom enabling testing left-hand and right-hand usage.
e The device holder for handheld mobile phones.
« Tissue simulating liquid mixed according to the given recipes.
« Validation dipole kits allowing to validate the proper functioning of the system.

1.7 System Components

ES3DV3 E-Field Probe
Construction Symmetrical design with triangular core

Built-in shielding against static charges
PEEK enclosure material (resistant to
organic solvents, e.g., DGBE)

Calibration Basic Broad Band Calibration in air
Conversion Factors (CF) for HSL2450 MHZ
Additional CF for other liquids and

frequencies upon request t
Frequency 10 MHz to > 3 GHz; Linearity: = 0.6 dB (30 MHz to 6 GHz)
Directivity + 0.3 dB in HSL (rotation around probe axis)

+ 0.5 dB in tissue material (rotation normal to probe axis)
Dynamic Range:|10 pW/g to > 100 mW/qg;
Linearity: £ 0.6 dB (noise: typically < 1 pyW/g)
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Dimensions Overall length: 337 mm (Tip: 10 mm)

Tip diameter: 4 mm (Body: 10 mm)

Typical distance from probe tip to dipole centers: 2 mm
Application High precision dosimetric measurements in any exposure scenario

(e.g., very strong gradient fields). Only probe which enables
compliance testing for frequencies up to 6 GHz with precision of better
30%.

SAM PHANTOM V4.0C

Construction

The shell corresponds to the specifications of the Specific
Anthropomorphic Mannequin (SAM) phantom defined in IEEE
1528-200X, CENELEC 50361 and IEC 622009.

It enables the dosimetric evaluation of left and right hand phone
usage as well as body mounted usage at the flat phantom region. A
cover prevents evaporation of the liquid. Reference markings on the
phantom allow the complete setup of all predefined phantom
positions and measurement grids by manually teaching three points
with the robot.

Shell Thickness

2+ 0.2mm

Filling Volume

Approx. 25 liters

Dimensions

Height: 850 mm;
Length: 1000 mm;
Width: 500 mm

DEVICE HOLDER
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Construction In combination with the Twin SAM Phantom
V4.0/V4.0C or Twin SAM, the Mounting
Device (made from POM) enables the rotation
of the mounted transmitter in spherical
coordinates, whereby the rotation point is the
ear opening. The devices can be easily and
accurately positioned according to IEC, IEEE,
CENELEC, FCC or other specifications. The
device holder can be locked at different
phantom locations (left head, right head, flat
phantom).

~ Device Holder

1.8 SAR System Verification

The microwave circuit arrangement for system verification is sketched in Fig. b. The daily
system accuracy verification occurs within the flat section of the SAM phantom. A SAR
measurement was performed to see if the measured SAR was within +/- 5% from the
target SAR values. These tests were done at 2450 MHz. The tests were conducted on the
same days as the measurement of the DUT. The obtained results from the system
accuracy verification are displayed in the table 1 (SAR values are normalized to 1W
forward power delivered to the dipole). During the tests, the ambient temperature of the
laboratory was in the range 22.2°C, the relative humidity was in the range 62% and the
liquid depth above the ear reference points was above 15 cm in all the cases. It is seen
that the system is operating within its specification, as the results are within acceptable
tolerance of the reference values.

Dli

A B [ E |

Fig.b The block diagram for SAR system verification
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Agilent Model 8648D Signal Generator.
Mini circuits Model ZHL-42 Amplifier.
Agilent Model E4416A Power Meter.
Agilent Model 8481H Power Sensor.
Agilent Model 777D Dual directional
Coupling.

moow>»

F. Reference dipole antenna.

Photograph of the dipole Antenna

Frequenc VB! Measured Measured
Validation Kit (I(\q/le) y SAR (19) SAR (1g) Variation Date
(Pin=250mW) 9
D2450V2 2450 MHz 0
S/N: 727 (Body) 13.2mW/g | 127mW/g | 3.8% 2009-04-02
D2450Vv2 2450 MHz o
S/N: 735 (Bodly) 12.7 m W/g 12.6 m W/g 0.8 % 2009-04-18

Table 1. Results of system validation

1.9 Tissue Simulant Fluid for the Frequency Band

The dielectric properties for this body-simulant fluid were measured by using the HP
Model 85070D Dielectric Probe (rates frequency band 200 MHz to 20 GHz) in conjunction
with HP 8753D Network Analyzer (30 KHz-6000 MHz ) by using a procedure detailed in
Section V.

All dielectric parameters of tissue simulates were measured within 24 hours of SAR
measurements. The depth of the tissue simulant in the ear reference point of the
phantom was 15cm=5mm during all tests. (Fig .2)

Frequenc Measurement date/ Dielectric Parameters
. Y| Tissue type - Simulated Tissue
(MHz) Limits p o (S/m) Temperature(° C)
Measured, 2009.04.02 51.6 1.91 21.7
2450 Body | Recommended Limits |48.36~53.45|1.88~2.08 20-24
Measured, 2009.04.18|  53.9 1.98 21.7
2450 Body | Recommended Limits |50.07~55.34|1.85~2.05 20-24

Table 2. Dielectric Parameters of Tissue Simulant Fluid
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The composition of the brain tissue simulating liquid is:

2450MHz
(Body)

DGMBE | 301.7ml
Water 698.3ml

Ingredient

Salt X
Preventol X
D-7
Cellulose X
Sugar X
Total 1L

amount | (1.0kg)
Table 3. Recipes for tissue simulating liquid

1.10 EVALUATION PROCEDURES

The entire evaluation of the spatial peak values is performed within the Post-processing

engine (SEMCAD). The system always gives the maximum values for the 1 g and 10 g

cubes. The algorithm to find the cube with highest averaged SAR is divided into the

following stages:

. The extraction of the measured data (grid and values) from the Zoom Scan.

2. The calculation of the SAR value at every measurement point based on all stored data

(A/D values and measurement parameters)

. The generation of a high-resolution mesh within the measured volume

. The interpolation of all measured values from the measurement grid to the

high-resolution grid

5. The extrapolation of the entire 3-D field distribution to the phantom surface over the
distance from sensor to surface

6. The calculation of the averaged SAR within masses of 1g and 10g.
The probe is calibrated at the center of the dipole sensors that is located 1 to 2.7mm
away from the probe tip. During measurements, the probe stops shortly above the
phantom surface, depending on the probe and the surface detecting system. Both
distances are included as parameters in the probe configuration file. The software
always knows exactly how far away the measured point is from the surface. As the
probe cannot directly measure at the surface, the values between the deepest
measured point and the surface must be extrapolated. The angle between the probe
axis and the surface normal line is less than 30 degree.

|

W
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In the Area Scan, the gradient of the interpolation function is evaluated to find all the
extreme of the SAR distribution. The uncertainty on the locations of the extreme is less
than 1/20 of the grid size. Only local maximum within —2 dB of the global maximum are
searched and passed for the Cube Scan measurement. In the Cube Scan, the
interpolation function is used to extrapolate the Peak SAR from the lowest
measurement points to the inner phantom surface (the extrapolation distance). The
uncertainty increases with the extrapolation distance. To keep the uncertainty within
1% for the 1 g and 10 g cubes, the extrapolation distance should not be larger than
smm.

The maximum search is automatically performed after each area scan measurement. It
is based on splines in two or three dimensions. The procedure can find the maximum
for most SAR distributions even with relatively large grid spacing. After the area
scanning measurement, the probe is automatically moved to a position at the
interpolated maximum. The following scan can directly use this position for reference,
e.g., for a finer resolution grid or the cube evaluations. The 1g and 10g peak
evaluations are only available for the predefined cube 7x7x7 scans. The routines are
verified and optimized for the grid dimensions used in these cube measurements. The
measured volume of 30x30x30mm contains about 30g of tissue.

The first procedure is an extrapolation (incl. Boundary correction) to get the points
between the lowest measured plane and the surface. The next step uses 3D
interpolation to get all points within the measured volume. In the last step, a 1g cube is
placed numerically into the volume and its averaged SAR is calculated. This cube is the
moved around until the highest averaged SAR is found. If the highest SAR is found at
the edge of the measured volume, the system will issue a warning: higher SAR values
might be found outside of the measured volume. In that case the cube measurement
can be repeated, using the new interpolated maximum as the center.

1.11 Test Standards and Limits

According to FCC 47CFR §2.1093(d) The limits to be used for evaluation are based
generally on criteria published by the American National Standards Institute (ANSI) for
localized specific absorption rate (“SAR”) in Section 4.2 of “IEEE Standard for Safety

Levels with Respect to Human Exposure to Radio Frequency Electromagnetic Fields, 3
kHz to 300 GHz,” ANSI/IEEE C95.1-1992, Copyright 1992 by the Institute of Electrical
and Electronics Engineers, Inc., New York, New York 10017. These criteria for SAR
evaluation are similar to those recommended by the National Council on Radiation
Protection and Measurements (NCRP) in “Biological Effects and Exposure Criteria for
Radio frequency Electromagnetic Fields,” NCRP Report No. 86, Section 17.4.5. Copyright
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NCRP, 1986, Bethesda, Maryland 20814.

SAR is a measure of the rate of energy absorption due to exposure to an RF transmitting
source. SAR values have been related to threshold levels for potential biological hazards.
The criteria to be used are specified in paragraphs (d)(1) and (d)(2) of this section and
shall apply for portable devices transmitting in the frequency range from 100 kHz to 6
GHz. Portable devices that transmit at frequencies above 6 GHz are to be evaluated in
terms of the MPE limits specified in 8 1.1310 of this chapter. Measurements and
calculations to demonstrate compliance with MPE field strength or power density limits
for devices operating above 6 GHz should be made at a minimum distance of 5 cm from
the radiating source.

(1) Limits for Occupational/Controlled exposure: 0.4 W/kg as averaged over the
whole-body and spatial peak SAR not exceeding 8 W/kg as averaged over any 1 gram of
tissue (defined as a tissue volume in the shape of a cube). Exceptions are the hands,
wrists, feet and ankles where the spatial peak SAR shall not exceed 20 W/kg, as
averaged over an 10 grams of tissue (defined as a tissue volume in the shape of a cube).
Occupational/Controlled limits apply when persons are exposed as a consequence of
their employment provided these persons are fully aware of and exercise control over
their exposure. Awareness of exposure can be accomplished by use of warning labels or
by specific training or education through appropriate means, such as an RF safety
program in a work environment.

(2) Limits for General Population/Uncontrolled exposure: 0.08 W/kg as averaged over
the whole-body and spatial peak SAR not exceeding 1.6 W/kg as averaged over any 1
gram of tissue (defined as a tissue volume in the shape of a cube). Exceptions are the
hands, wrists, feet and ankles where the spatial peak SAR shall not exceed 4 W/kg, as
averaged over any 10 grams of tissue (defined as a tissue volume in the shape of a
cube). General Population/Uncontrolled limits apply when the general public may be
exposed, or when persons that are exposed as a consequence of their employment may
not be fully aware of the potential for exposure or do not exercise control over their
exposure. Warning labels placed on consumer devices such as cellular telephones will
not be sufficient reason to allow these devices to be evaluated subject to limits for
occupational/controlled exposure in paragraph (d)(1) of this section.(Table .4)
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Uncontrolled Environment | Controlled Environment
Human Exposure . .
General Population Occupational

Spatial Peak SAR

(Brain) 1.60 m W/g 8.00 m W/g
Spatial Average SAR

(Whole Body) 0.08 m W/g 0.40 m W/g

Spatial Peak SAR
(Hands/Feet/Ankle/Wrist) 4.00 m W/g "o L &

Table .4 RF exposure limits

Notes:
1. Uncontrolled environments are defined as locations where there is potential exposure of

individuals who have no knowledge or control of their potential exposure.
2. Controlled environments are defined as locations where there is potential exposure of individuals who

have knowledge of their potential exposure and can exercise control over their exposure.
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Configuration 1: Back side of the EUT is paralleled and contacted with flat phantom.

Frequency | Channel | MHz | Conducted Output | Measured(W/kg) | Amb. Liquid
Power (Average) 1g Temp[°C]|{Temp[°C]

2450 MHz 1 2412 14.86 dbm 1.13 22.1 21.7

6 2437 14.23 dbm 0.843 22.1 21.7

11 2462 14.20 dbm 0.743 22.1 21.7

Configuration 2: Front side of the EUT is paralleled and contacted with flat phantom.

Frequency | Channel | MHz | Conducted Output | Measured(W/kg) | Amb. Liquid
Power (Average) 19 Temp[°C]|Temp[°C]

2450MHz 1 2412 14.86 dbm 0.866 22.1 21.7

6 2437 14.23 dbm 0.643 22.1 21.7

11 2462 14.20 dbm 0.563 22.1 21.7

Configuration 3: Bottom side of the Notebook is paralleled and contacted with flat

phantom, and left side of the EUT is paralleled with flat phantom.

Frequency | Channel | MHz | Conducted Output | Measured(W/kg) | Amb. Liquid
Power (Average) 1g Temp[°C]|Temp[°C]

2450 MHz 1 2412 14.86 dbm 0.294 22.1 21.7

6 2437 14.23 dbm 0.205 22.1 21.7

11 2462 14.20 dbm 0.196 22.1 21.7

Configuration 4: Bottom side of the Notebook is paralleled and contacted with flat

phantom, and right side of the EUT is paralleled with flat phantom

Frequency | Channel | MHz | Conducted Output | Measured(W/kg) | Amb. Liquid
Power (Average) 19 Temp[°C]|Temp[°C]

2450MHz 1 2412 14.86 dbm 0.6 22.1 21.7

6 2437 14.23 dbm 0.422 22.1 21.7

11 2462 14.20 dbm 0.341 22.1 21.7
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Configuration 1: Back side of the EUT is paralleled and contacted with flat phantom.

Frequency | Channel | MHz | Conducted Output | Measured(W/kg) | Amb. Liquid
Power (Average) 1g Temp[°C]|Temp[°C]

2450 MHz 1 2412 14.74 dbm 0.448 22.1 21.7

6 2437 14.25 dbm 0.345 2 2% 21.7

11 2462 14.17 dbm 0.305 22.1 21.7

Configuration 2: Front side of the EUT is paralleled and contacted with flat phantom.

Frequency | Channel | MHz | Conducted Output | Measured(W/kg) | Amb. Liquid
Power (Average) 19 Temp[°C]|Temp[°C]

2450MHz 1 2412 14.74 dbm 0.389 22.1 21.7

6 2437 14.25 dbm 0.294 22.1 21.7

11 2462 14.17 dbm 0.261 22.1 21.7

Configuration 3: Bottom side of the Notebook is paralleled and contacted with flat

phantom, and left side of the EUT is paralleled with flat phantom.

Frequency | Channel | MHz | Conducted Output | Measured(W/kg) | Amb. Liquid
Power (Average) 1g Temp[°C]|{Temp[°C]

2450 MHz 1 2412 14.74 dbm 0.137 22.1 21.7

6 2437 14.25 dbm 0.116 22.1 21.7

11 2462 14.17 dbm 0.107 22.1 21.7

Configuration 4: Bottom side of the Notebook is paralleled and contacted with flat

phantom, and right side of the EUT is paralleled with flat phantom

Frequency | Channel | MHz | Conducted Output | Measured(W/kg) | Amb. Liquid
Power (Average) 19 Temp[°C]|Temp[°C]

2450MHz 1 2412 14.74 dbm 0.278 AR 1 21.7

6 2437 14.25 dbm 0.194 22.1 21.7

11 2462 14.17 dbm 0.159 22.1 21.7
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Configuration 1: Back side of the EUT is paralleled and contacted with flat phantom.

Frequency | Channel | MHz | Conducted Output | Measured(W/kg) | Amb. Liquid
Power (Average) 1g Temp[°C]|Temp[°C]

2450 MHz 1 2412 14.02 dbm 0.964 22.1 21.7

6 2437 13.57 dbm 0.738 22.1 21.7

11 2462 13.48 dbm 0.647 2 2% 21.7

Configuration 2: Front side of the EUT is paralleled and contacted with flat phantom.

Frequency | Channel | MHz | Conducted Output | Measured(W/kg) | Amb. Liquid
Power (Average) 19 Temp[°C]|Temp[°C]

2450MHz 1 2412 14.02 dbm 0.786 22.1 21.7

6 2437 13.57 dbm 0.598 22.1 21.7

11 2462 13.48 dbm 0.532 22.1 21.7

Configuration 3: Bottom side of the Notebook is paralleled and contacted with flat

phantom, and left side of the EUT is paralleled with flat phantom.

Frequency | Channel | MHz | Conducted Output | Measured(W/kg) | Amb. Liquid
Power (Average) 1g Temp[°C]|Temp[°C]

2450 MHz 1 2412 14.02 dbm 0.656 22.1 21.7

6 2437 13.57 dbm 0.507 22.1 21.7

11 2462 13.48 dbm 0.424 22.1 21.7

Configuration 4: Bottom side of the Notebook is paralleled and contacted with flat

phantom, and right side of the EUT is paralleled with flat phantom

Frequency | Channel | MHz | Conducted Output | Measured(W/kg) | Amb. Liquid
Power (Average) 19 Temp[°C]|Temp[°C]

2450MHz 1 2412 14.02 dbm 0.5 22.1 21.7

6 2437 13.57 dbm 0.379 22.1 21.7

11 2462 13.48 dbm 0.284 22.1 21.7

Note: SAR measurement results for the data card at maximum output power.
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3. Instruments List

. Serial Date of last
Manufacturer Device Type number g@ibration
Schmid & Partner Dosimetric
) , , ES3DV3 3172 Jun.23.2008
Engineering AG E-FieldProbe
Schmid & Partner 2450MHz System D2450V2 727 Apr.11.2008
Engineering AG Validation Dipole D2450V2 735 May.22.2008
Schmid & Partner Data acquisition
, , : DAE4 856 May.07.2008
Engineering AG Electronics
_ DASY 5 Calibration
Schmid & Partner .
_ _ Software V5.0 N/A isn't
Engineering AG .
Build125 necessary
_ Calibration
Schmid & Partner .
. _ Phantom SAM N/A isn't
Engineering AG
necessary
Agilent Network Analyzer 8753D | 3410A05547 | Mar.31.2009
Calibration
Agilent Dielectric Probe Kit 85070D | US01440168 isn’'t
necessary
, Dual-directional
Agilent 777D 50114 Aug.26.2008
coupler
Agilent RF Signal Generator E4438c | MY45093613 | May.21.2008
Agilent Power Sensor 8481H | MY41091361 | May.20.2008
Radio Communication
R&S Test CMU200 109326 May.11.2008
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4. Measurements

Date/Time: 04/02/2009 02:48:54
Configuration 1_CH1
DUT: TL-WN727N;

Communication System: Wireless LAN; Frequency: 2412 MHz;Duty Cycle: 1:1

Medium: BODY 2450 Medium parameters used: f = 2412 MHz; 0 = 1.88 mho/m; & = 51.8; p
= 1000 kg/m®

Phantom section: Flat Section

e Probe: ES3DV3 - SN3172; ConvF(3.92, 3.92, 3.92); Calibrated: 6/23/2008

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn856; Calibrated: 5/7/2008

e Phantom: SAM1; Type: SAM;

e Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Body/Area Scan (41x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.24 mW(/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 7.19 V/m; Power Drift = -0.148 dB

Peak SAR (extrapolated) = 3.02 W/kg

SAR(1 g) =1.13 mW/g; SAR(10 g) = 0.531 mW/g
Maximum value of SAR (measured) = 1.09 mW/g
dB

-11.2 2

&,

0 dB = 1.09mW/g
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o 1gfl0g Averaged SAR g@@
1g/10g Averaged SAR

— ]
SAR: Zoom Scan (7X7x7):Value Along Z, X=0, Y=4 Markers

-10 H\\_ﬁ
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Report No. : EN/2009/30008
Page : 21 of 93

Date/Time: 04/02/2009 03:19:59
Configuration 1_CH6
DUT: TL-WN727N;

Communication System: Wireless LAN; Frequency: 2437 MHz;Duty Cycle: 1:1

Medium: BODY 2450 Medium parameters used: f = 2437 MHz; 0 = 1.89 mho/m; & =51.7; p
= 1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(3.92, 3.92, 3.92); Calibrated: 6/23/2008

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn856; Calibrated: 5/7/2008

e Phantom: SAM1; Type: SAM;

e« Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Body/Area Scan (41x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.903 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 6.42 V/m; Power Drift = -0.00825 dB

Peak SAR (extrapolated) = 2.26 W/kg

SAR(1 g) = 0.843 mW/g; SAR(10 g) = 0.399 mW/g
Maximum value of SAR (measured) = 0.801 mW(/g

dB
]

-2.h48

-h.16

-f.74

-10.3 z

K.

0 dB = 0.801mW/g

-12.9

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only. This test report cannot be reproduced, except in full, without prior
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Report No. : EN/2009/30008
Page : 22 of 93

Date/Time: 04/02/2009 03:47:58
Configuration 1_CH11
DUT: TL-WN727N;

Communication System: Wireless LAN; Frequency: 2462 MHz;Duty Cycle: 1:1

Medium: BODY 2450 Medium parameters used: f = 2462 MHz; 0 = 1.93 mho/m; & = 51.6; p
= 1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(3.92, 3.92, 3.92); Calibrated: 6/23/2008

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn856; Calibrated: 5/7/2008

e Phantom: SAM1; Type: SAM;

e« Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Body/Area Scan (41x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.786 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 6.13 V/m; Power Drift = -0.053 dB

Peak SAR (extrapolated) = 2.01 W/kg

SAR(1 g) = 0.743 mW/g; SAR(10 g) = 0.350 mW/g
Maximum value of SAR (measured) = 0.701 mW(/g

dB
]

-2.46

-4.92

-f.38

-9.84 z

K.

0 dB = 0.701mW/g

-12.3

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only. This test report cannot be reproduced, except in full, without prior
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Report No. : EN/2009/30008
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Date/Time: 04/02/2009 04:17:34
Configuration 2_CH1
DUT: TL-WN727N;

Communication System: Wireless LAN; Frequency: 2412 MHz;Duty Cycle: 1:1

Medium: BODY 2450 Medium parameters used: f = 2412 MHz; 0 = 1.88 mho/m; & = 51.8; p
= 1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(3.92, 3.92, 3.92); Calibrated: 6/23/2008

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn856; Calibrated: 5/7/2008

e Phantom: SAM1; Type: SAM;

e« Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Body/Area Scan (41x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.03 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 7.35 V/m; Power Drift = -0.128 dB

Peak SAR (extrapolated) = 1.75 W/kg

SAR(1 g) = 0.866 mW/g; SAR(10 g) = 0.425 mW/g
Maximum value of SAR (measured) = 0.966 mW(/g

dB
]

-2.76

-h.h2

-8.28

-1 2

K.

0 dB = 0.966mW/g

-13.8

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only. This test report cannot be reproduced, except in full, without prior
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Report No. : EN/2009/30008
Page : 24 of 93

Date/Time: 04/02/2009 04:49:18
Configuration 2_CH6
DUT: TL-WN727N;

Communication System: Wireless LAN; Frequency: 2437 MHz;Duty Cycle: 1:1

Medium: BODY 2450 Medium parameters used: f = 2437 MHz; 0 = 1.89 mho/m; & =51.7; p
= 1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(3.92, 3.92, 3.92); Calibrated: 6/23/2008

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn856; Calibrated: 5/7/2008

e Phantom: SAM1; Type: SAM;

e« Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Body/Area Scan (41x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.743 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 6.53 V/m; Power Drift = 0.043 dB

Peak SAR (extrapolated) = 1.3 W/kg

SAR(1 g) = 0.643 mW/g; SAR(10 g) = 0.319 mW/g
Maximum value of SAR (measured) = 0.713 mW(/g

dB
]

-2.52

-h.04

-f.bb

-10.1 z

K.

0 dB = 0.713mW/g

-12.6

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only. This test report cannot be reproduced, except in full, without prior
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Report No. : EN/2009/30008
Page : 25 of 93

Date/Time: 04/02/2009 05:21:58
Configuration 2_CH11
DUT: TL-WN727N;

Communication System: Wireless LAN; Frequency: 2462 MHz;Duty Cycle: 1:1

Medium: BODY 2450 Medium parameters used: f = 2462 MHz; 0 = 1.93 mho/m; & = 51.6; p
= 1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(3.92, 3.92, 3.92); Calibrated: 6/23/2008

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn856; Calibrated: 5/7/2008

e Phantom: SAM1; Type: SAM;

e« Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Body/Area Scan (41x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.656 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 6.23 V/m; Power Drift = 0.000333 dB

Peak SAR (extrapolated) = 1.14 W/kg

SAR(1 g) = 0.563 mW/g; SAR(10 g) = 0.283 mW/g
Maximum value of SAR (measured) = 0.628 mW(/g
dB

-9.6 2

K.

0 dB = 0.628mW/g

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only. This test report cannot be reproduced, except in full, without prior
written permission of the Company. [#2[Eh1 %3P - 4 ﬁ%’sﬁ‘r‘ SRR B I o IR 90 iﬁéﬁ%i’iﬁij? FIF PR AR -

This document is issued by the Company subject to its General Conditions of Service (www.sgs.com/terms and conditions.htm) and Terms and Conditions for Electronic Documents
(www.sgs.com/terms_e-document.htm). Attention is drawn to the limitations of liability, indemnification and jurisdictional issues established therein. Even if printed this electronic document is to be treated as an
original within the meaning of UCP 600 article 20b. The authenticity of this document may be verified at www.sgsonsite.com/authentication. Any holder of this document is advised that information contained
hereon reflects the Company’s findings at the time of its intervention only and within the limits of client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate
parties to a transaction from exercising all their rights and obligations under the transaction documents.

No.134, Wu Kung Road, Wuku Industrial Zone, Taipei County, Taiwan / » # 47 351 ¥ % 7 1 i 134 55
= 5?1’555?‘#"}1 B3RP |1(886-2) 2299-3279 f (886-2) 2298-0488 WWWw.tw.sgs.com

Member of SGS Group



Report No. : EN/2009/30008
o Page : 26 of 93

Date/Time: 04/02/2009 05:50:45
Configuration 3_CH1
DUT: TL-WN727N;

Communication System: Wireless LAN; Frequency: 2412 MHz;Duty Cycle: 1:1

Medium: BODY 2450 Medium parameters used: f = 2412 MHz; 0 = 1.88 mho/m; & = 51.8; p
= 1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(3.92, 3.92, 3.92); Calibrated: 6/23/2008

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn856; Calibrated: 5/7/2008

e Phantom: SAM1; Type: SAM;

e« Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Body/Area Scan (41x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.342 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 6.13 V/m; Power Drift = -0.153 dB

Peak SAR (extrapolated) = 0.596 W/kg

SAR(1 g) = 0.294 mW/g; SAR(10 g) = 0.150 mW/g
Maximum value of SAR (measured) = 0.321 mW(/g

dB \
I] "

-2.24

-4.48

-6.72

-8.96 z

0 dB = 0.321mW/g

-11.2

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only. This test report cannot be reproduced, except in full, without prior
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Report No. : EN/2009/30008
o Page : 27 of 93

Date/Time: 04/02/2009 06:23:55
Configuration 3_CH6
DUT: TL-WN727N;

Communication System: Wireless LAN; Frequency: 2437 MHz;Duty Cycle: 1:1

Medium: BODY 2450 Medium parameters used: f = 2437 MHz; 0 = 1.89 mho/m; & =51.7; p
= 1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(3.92, 3.92, 3.92); Calibrated: 6/23/2008

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn856; Calibrated: 5/7/2008

e Phantom: SAM1; Type: SAM;

e« Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Body/Area Scan (41x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.228 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 5.3 V/m; Power Drift = -0.00714 dB

Peak SAR (extrapolated) = 0.414 W/kg

SAR(1 g) = 0.205 mW/g; SAR(10 g) = 0.109 mW/g
Maximum value of SAR (measured) = 0.222 mW(/g

dB \
I] "

-1.92

-3.84

-h.76

-7.68 z

0 dB = 0.222mW/g

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only. This test report cannot be reproduced, except in full, without prior
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Report No. : EN/2009/30008
o Page : 28 of 93

Date/Time: 04/02/2009 06:55:45
Configuration 3_CH11
DUT: TL-WN727N;

Communication System: Wireless LAN; Frequency: 2462 MHz;Duty Cycle: 1:1

Medium: BODY 2450 Medium parameters used: f = 2462 MHz; 0 = 1.93 mho/m; & = 51.6; p
= 1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(3.92, 3.92, 3.92); Calibrated: 6/23/2008

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn856; Calibrated: 5/7/2008

e Phantom: SAM1; Type: SAM;

e« Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Body/Area Scan (41x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.220 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 5.4 V/m; Power Drift = 0.030 dB

Peak SAR (extrapolated) = 0.400 W/kg

SAR(1 g) = 0.196 mW/g; SAR(10 g) = 0.104 mW/g
Maximum value of SAR (measured) = 0.213 mW(/g

dB \

0

-1.86

-3.72

-h.59 P
f;%»’;"‘&
£

-7.45 z i %:‘

&
-9.31

0 dB = 0.213mW/g
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Report No. : EN/2009/30008
Page : 29 of 93

Date/Time: 04/02/2009 07:24:16
Configuration 4_CH1
DUT: TL-WN727N;

Communication System: Wireless LAN; Frequency: 2412 MHz;Duty Cycle: 1:1

Medium: BODY 2450 Medium parameters used: f = 2412 MHz; 0 = 1.88 mho/m; & = 51.8; p
= 1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(3.92, 3.92, 3.92); Calibrated: 6/23/2008

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn856; Calibrated: 5/7/2008

e Phantom: SAM1; Type: SAM;

e« Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Body/Area Scan (41x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.677 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 6.4 V/m; Power Drift = 0.189 dB

Peak SAR (extrapolated) = 1.38 W/kg

SAR(1 g) = 0.600 mW/g; SAR(10 g) = 0.273 mW/g
Maximum value of SAR (measured) = 0.684 mW(/g

dB
]

-2.82

-h.64

-8.46

-11.3 z

K.

0 dB = 0.684mW/g

-14.1
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Report No. : EN/2009/30008
Page : 30 of 93

Date/Time: 04/02/2009 07:56:39
Configuration 4_CHG6
DUT: TL-WN727N;

Communication System: Wireless LAN; Frequency: 2437 MHz;Duty Cycle: 1:1

Medium: BODY 2450 Medium parameters used: f = 2437 MHz; 0 = 1.89 mho/m; & =51.7; p
= 1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(3.92, 3.92, 3.92); Calibrated: 6/23/2008

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn856; Calibrated: 5/7/2008

e Phantom: SAM1; Type: SAM;

e« Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Body/Area Scan (41x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.498 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 5.83 V/m; Power Drift = -0.035 dB

Peak SAR (extrapolated) = 0.980 W/kg

SAR(1 g) = 0.422 mW/g; SAR(10 g) = 0.195 mW/g
Maximum value of SAR (measured) = 0.477 mW/g

dB
]

-2.52

-h.04

-7.56 | I —— ! = 4 Bl
¥ S

-10.1

-12.6

0 dB = 0.477mW/g
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Report No. : EN/2009/30008
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Date/Time: 04/02/2009 08:27:02
Configuration 4_CH11
DUT: TL-WN727N;

Communication System: Wireless LAN; Frequency: 2462 MHz;Duty Cycle: 1:1

Medium: BODY 2450 Medium parameters used: f = 2462 MHz; 0 = 1.93 mho/m; & = 51.6; p
= 1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(3.92, 3.92, 3.92); Calibrated: 6/23/2008

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn856; Calibrated: 5/7/2008

e Phantom: SAM1; Type: SAM;

e« Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Body/Area Scan (41x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.402 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 5.35 V/m; Power Drift = -0.081 dB

Peak SAR (extrapolated) = 0.799 W/kg

SAR(1 g) = 0.341 mW/g; SAR(10 g) = 0.159 mW/g
Maximum value of SAR (measured) = 0.380 mW(/g

dB
]

-2.34

-4.68

-F.02

-9.36 z

K.

0 dB = 0.380mW/g

-11.7
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Report No. : EN/2009/30008
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Date/Time: 04/02/2009 08:59:01
Configuration 1_CH1
DUT: TL-WN727N;

Communication System: Wireless LAN; Frequency: 2412 MHz;Duty Cycle: 1:1

Medium: BODY 2450 Medium parameters used: f = 2412 MHz; 0 = 1.88 mho/m; & = 51.8; p
= 1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(3.92, 3.92, 3.92); Calibrated: 6/23/2008

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn856; Calibrated: 5/7/2008

e Phantom: SAM1; Type: SAM;

e« Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Body/Area Scan (41x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.524 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 5.37 V/m; Power Drift = 0.076 dB

Peak SAR (extrapolated) = 1.41 W/kg

SAR(1 g) = 0.448 mW/g; SAR(10 g) = 0.229 mW/g
Maximum value of SAR (measured) = 0.479 mW/g

dB
]

-2.18

-4.36

-6.54

-8.72 z

K.

0 dB = 0.479mW/g

-10.9
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Report No. : EN/2009/30008
Page : 33 of 93

Date/Time: 04/02/2009 09:31:38
Configuration 1_CH6
DUT: TL-WN727N;

Communication System: Wireless LAN; Frequency: 2437 MHz;Duty Cycle: 1:1

Medium: BODY 2450 Medium parameters used: f = 2437 MHz; 0 = 1.89 mho/m; & =51.7; p
= 1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(3.92, 3.92, 3.92); Calibrated: 6/23/2008

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn856; Calibrated: 5/7/2008

e Phantom: SAM1; Type: SAM;

e« Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Body/Area Scan (41x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.393 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 5.16 V/m; Power Drift = -0.013 dB

Peak SAR (extrapolated) = 1.13 W/kg

SAR(1 g) = 0.345 mW/g; SAR(10g) = 0.179 mW/g
Maximum value of SAR (measured) = 0.367 mW(/g

dB
]

-1.96

-3.93

-h.89

-7.86 z

K.

0 dB = 0.367mW/g

-9.82
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Report No. : EN/2009/30008
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Date/Time: 04/02/2009 10:02:57
Configuration 1_CH11
DUT: TL-WN727N;

Communication System: Wireless LAN; Frequency: 2462 MHz;Duty Cycle: 1:1

Medium: BODY 2450 Medium parameters used: f = 2462 MHz; 0 = 1.93 mho/m; & = 51.6; p
= 1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(3.92, 3.92, 3.92); Calibrated: 6/23/2008

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn856; Calibrated: 5/7/2008

e Phantom: SAM1; Type: SAM;

e« Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Body/Area Scan (41x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.343 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 5 V/m; Power Drift = 0.078 dB

Peak SAR (extrapolated) = 1.03 W/kg

SAR(1 g) = 0.305 mW/g; SAR(10 g) = 0.160 mW/g
Maximum value of SAR (measured) = 0.329 mW(/g

dB
]

-1.86

-3.72

-h.bY

-7.45 z

K.

0 dB = 0.329mW/g

4.3
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Report No. : EN/2009/30008
Page : 35 of 93

Date/Time: 04/02/2009 10:35:38
Configuration 2_CH1
DUT: TL-WN727N;

Communication System: Wireless LAN; Frequency: 2412 MHz;Duty Cycle: 1:1

Medium: BODY 2450 Medium parameters used: f = 2412 MHz; 0 = 1.88 mho/m; & = 51.8; p
= 1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(3.92, 3.92, 3.92); Calibrated: 6/23/2008

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn856; Calibrated: 5/7/2008

e Phantom: SAM1; Type: SAM;

e« Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Body/Area Scan (41x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.445 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 5.76 V/m; Power Drift = -0.010 dB

Peak SAR (extrapolated) = 0.784 W/kg

SAR(1 g) = 0.389 mW/g; SAR(10 g) = 0.200 mW/g
Maximum value of SAR (measured) = 0.428 mW(/g

dB
]

-2.12

-4.24

-b.36

-8.448 z

K.

0 dB = 0.428mW/g

-10.6
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Report No. : EN/2009/30008
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Date/Time: 04/02/2009 11:04:06
Configuration 2_CH6
DUT: TL-WN727N;

Communication System: Wireless LAN; Frequency: 2437 MHz;Duty Cycle: 1:1

Medium: BODY 2450 Medium parameters used: f = 2437 MHz; 0 = 1.89 mho/m; & =51.7; p
= 1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(3.92, 3.92, 3.92); Calibrated: 6/23/2008

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn856; Calibrated: 5/7/2008

e Phantom: SAM1; Type: SAM;

e« Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Body/Area Scan (41x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.336 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 5.38 V/m; Power Drift = 0.023 dB

Peak SAR (extrapolated) = 0.596 W/kg

SAR(1 g) = 0.294 mW/g; SAR(10 g) = 0.156 mW/g
Maximum value of SAR (measured) = 0.322 mW(/g

dB
]

-1.88

-3.76

-h.64

-f.hZ z

K.

0 dB = 0.322mW/g
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Report No. : EN/2009/30008
Page : 37 of 93

Date/Time: 04/02/2009 11:37:35
Configuration 2_CH11
DUT: TL-WN727N;

Communication System: Wireless LAN; Frequency: 2462 MHz;Duty Cycle: 1:1

Medium: BODY 2450 Medium parameters used: f = 2462 MHz; 0 = 1.93 mho/m; & = 51.6; p
= 1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(3.92, 3.92, 3.92); Calibrated: 6/23/2008

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn856; Calibrated: 5/7/2008

e Phantom: SAM1; Type: SAM;

e« Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Body/Area Scan (41x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.300 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 5.31 V/m; Power Drift = -0.090 dB

Peak SAR (extrapolated) = 0.520 W/kg

SAR(1 g) = 0.261 mW/g; SAR(10 g) = 0.141 mW/g
Maximum value of SAR (measured) = 0.286 mW/g

dB
]

-1.76

-3.52

-h.27

-7.03 z

K.

0 dB = 0.286mW/g

-8.79
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Report No. : EN/2009/30008
o Page : 38 of 93

Date/Time: 04/02/2009 12:06:14
Configuration 3_CH1
DUT: TL-WN727N;

Communication System: Wireless LAN; Frequency: 2412 MHz;Duty Cycle: 1:1

Medium: BODY 2450 Medium parameters used: f = 2412 MHz; 0 = 1.88 mho/m; & = 51.8; p
= 1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(3.92, 3.92, 3.92); Calibrated: 6/23/2008

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn856; Calibrated: 5/7/2008

e Phantom: SAM1; Type: SAM;

e« Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Body/Area Scan (41x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.153 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 4.7 V/m; Power Drift = -0.122 dB

Peak SAR (extrapolated) = 0.273 W/kg

SAR(1 g) = 0.137 mW/g; SAR(10 g) = 0.076 mW/g
Maximum value of SAR (measured) = 0.149 mW(/g

dB \
0 :

-1.59
- [ et ----,.g;.\__ s
R g
-4.77 P i g
g
r = 4
g
-6.36 z NG
k.,x
-7.95

0 dB = 0.149mW/g
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Report No. : EN/2009/30008
Page : 39 of 93

Date/Time: 04/02/2009 12:39:45
Configuration 3_CH6
DUT: TL-WN727N;

Communication System: Wireless LAN; Frequency: 2437 MHz;Duty Cycle: 1:1

Medium: BODY 2450 Medium parameters used: f = 2437 MHz; 0 = 1.89 mho/m; & =51.7; p
= 1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(3.92, 3.92, 3.92); Calibrated: 6/23/2008

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn856; Calibrated: 5/7/2008

e Phantom: SAM1; Type: SAM;

e« Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Body/Area Scan (41x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.125 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 4.44 VV/m; Power Drift = 0.068 dB

Peak SAR (extrapolated) = 0.236 W/kg

SAR(1 g) = 0.116 mW/g; SAR(10 g) = 0.066 mW/g
Maximum value of SAR (measured) = 0.124 mW(/g

dB \
I] )

-1.43

-2.85

-4.28

b7 2

K.

0 dB = 0.124mW/g

-f.13
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Date/Time: 04/02/2009 13:10:01
Configuration 3_CH11
DUT: TL-WN727N;

Communication System: Wireless LAN; Frequency: 2462 MHz;Duty Cycle: 1:1

Medium: BODY 2450 Medium parameters used: f = 2462 MHz; 0 = 1.93 mho/m; & = 51.6; p
= 1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(3.92, 3.92, 3.92); Calibrated: 6/23/2008

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn856; Calibrated: 5/7/2008

e Phantom: SAM1; Type: SAM;

e« Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Body/Area Scan (41x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.118 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 4.19 V/m; Power Drift = 0.029 dB

Peak SAR (extrapolated) = 0.216 W/kg

SAR(1 g) = 0.107 mW/g; SAR(10 g) = 0.062 mW/g
Maximum value of SAR (measured) = 0.116 mW(/g

dﬂE \

-1.37

-2.73

-h.46 z

K.

0 dB = 0.116mW/g

-6.83
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Report No. : EN/2009/30008
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Date/Time: 04/02/2009 13:39:37
Configuration 4_CH1
DUT: TL-WN727N;

Communication System: Wireless LAN; Frequency: 2412 MHz;Duty Cycle: 1:1

Medium: BODY 2450 Medium parameters used: f = 2412 MHz; 0 = 1.88 mho/m; & = 51.8; p
= 1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(3.92, 3.92, 3.92); Calibrated: 6/23/2008

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn856; Calibrated: 5/7/2008

e Phantom: SAM1; Type: SAM;

e« Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Body/Area Scan (41x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.328 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 5.13 V/m; Power Drift = -0.114 dB

Peak SAR (extrapolated) = 0.644 W/kg

SAR(1 g) = 0.278 mW/g; SAR(10 g) = 0.132 mW/g
Maximum value of SAR (measured) = 0.313 mW(/g

dB
]

-2.22

-4.44

-b.6b

-0.848 z

K.

0 dB = 0.313mW/g

-11.1
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Date/Time: 04/02/2009 14:11:41
Configuration 4_CHG6
DUT: TL-WN727N;

Communication System: Wireless LAN; Frequency: 2437 MHz;Duty Cycle: 1:1

Medium: BODY 2450 Medium parameters used: f = 2437 MHz; 0 = 1.89 mho/m; & =51.7; p
= 1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(3.92, 3.92, 3.92); Calibrated: 6/23/2008

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn856; Calibrated: 5/7/2008

e Phantom: SAM1; Type: SAM;

e« Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Body/Area Scan (41x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.228 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 4.61 V/m; Power Drift = -0.027 dB

Peak SAR (extrapolated) = 0.445 W/kg

SAR(1 g) = 0.194 mW/g; SAR(10 g) = 0.096 mW/g
Maximum value of SAR (measured) = 0.216 mW(/g

dB
]

-1.92

-3.84

-5.76

-7.68 z

K.

0 dB = 0.216mW/g

-9.6
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Report No. : EN/2009/30008
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Date/Time: 04/02/2009 14:44:01
Configuration 4_CH11
DUT: TL-WN727N;

Communication System: Wireless LAN; Frequency: 2462 MHz;Duty Cycle: 1:1

Medium: BODY 2450 Medium parameters used: f = 2462 MHz; 0 = 1.93 mho/m; & = 51.6; p
= 1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(3.92, 3.92, 3.92); Calibrated: 6/23/2008

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn856; Calibrated: 5/7/2008

e Phantom: SAM1; Type: SAM;

e« Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Body/Area Scan (41x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.186 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 4.36 V/m; Power Drift = 0.087 dB

Peak SAR (extrapolated) = 0.375 W/kg

SAR(1 g) = 0.159 mW/g; SAR(10 g) = 0.081 mW/g
Maximum value of SAR (measured) = 0.175 mW(/g

dB
]

-1.72

-3.44

-h.15

-6.87 z

K.

0 dB = 0.175mW/g

-8.59
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Report No. : EN/2009/30008
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Date/Time: 04/18/2009 10:40:25

Configuration 1_CH1
DUT: TL-WN727N

Communication System: Wireless LAN; Frequency: 2412 MHz;Duty Cycle: 1:1

Medium: BODY 2450 Medium parameters used: f = 2412 MHz; 0 = 1.87 mho/m; & = 51.8; p
= 1000 kg/m?®

Phantom section: Flat Section

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(3.92, 3.92, 3.92); Calibrated: 6/23/2008

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn856; Calibrated: 5/7/2008

e Phantom: SAM1; Type: SAM;

e Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Body/Area Scan (41x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.13 mW(/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 11.4 V/m; Power Drift = -0.141 dB

Peak SAR (extrapolated) = 3.92 W/kg

SAR(1 g) = 0.964 mW/g; SAR(10 g) = 0.489 mW/g
Maximum value of SAR (measured) = 1.25 mW(/g
dB

-10.8 v
g&..x

-13.5

0 dB = 1.25mW/g
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Report No. : EN/2009/30008
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Date/Time: 04/18/2009 11:19:56
Configuration 1_CH6
DUT: TL-WN727N

Communication System: Wireless LAN; Frequency: 2437 MHz;Duty Cycle: 1:1

Medium: BODY 2450 Medium parameters used: f = 2437 MHz; 0 = 1.89 mho/m; & =51.7; p
= 1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(3.92, 3.92, 3.92); Calibrated: 6/23/2008

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn856; Calibrated: 5/7/2008

e Phantom: SAM1; Type: SAM;

e« Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Body/Area Scan (41x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.842 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 10.1 V/m; Power Drift = -0.065 dB

Peak SAR (extrapolated) = 3.11 W/kg

SAR(1 g) = 0.738 mW/g; SAR(10 g) = 0.380 mW/g
Maximum value of SAR (measured) = 0.958 mW(/g
dB

1
S

oty

Z

-10 ,-
K,

0 dB = 0.958mW/g
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Report No. : EN/2009/30008
Page : 46 of 93

Date/Time: 04/18/2009 11:45:58
Configuration 1_CH11
DUT: TL-WN727N

Communication System: Wireless LAN; Frequency: 2462 MHz;Duty Cycle: 1:1

Medium: BODY 2450 Medium parameters used: f = 2462 MHz; 0 = 1.93 mho/m; & = 51.6; p
= 1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(3.92, 3.92, 3.92); Calibrated: 6/23/2008

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn856; Calibrated: 5/7/2008

e Phantom: SAM1; Type: SAM;

e« Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Body/Area Scan (41x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.730 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 9.54 V/m; Power Drift = -0.124 dB

Peak SAR (extrapolated) = 2.85 W/kg

SAR(1 g) = 0.647 mW/g; SAR(10 g) = 0.336 mW/g
Maximum value of SAR (measured) = 0.849 mW(/g

dB
D
2.38
;’;%o
_4.76
7.14 4
9,52 K
e
11.9

0 dB = 0.849mW/g
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Report No. : EN/2009/30008
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Date/Time: 04/18/2009 12:28:46
Configuration 2_CH1
DUT: TL-WN727N

Communication System: Wireless LAN; Frequency: 2412 MHz;Duty Cycle: 1:1

Medium: BODY 2450 Medium parameters used: f = 2412 MHz; 0 = 1.87 mho/m; & = 51.8; p
= 1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(3.92, 3.92, 3.92); Calibrated: 6/23/2008

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn856; Calibrated: 5/7/2008

e Phantom: SAM1; Type: SAM;

e« Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Body/Area Scan (41x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.941 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 9.36 V/m; Power Drift = 0.057 dB

Peak SAR (extrapolated) = 1.58 W/kg

SAR(1 g) = 0.786 mW/g; SAR(10 g) = 0.396 mW/g
Maximum value of SAR (measured) = 0.848 mW(/g

dB
]

-2.36
-4.72

-f.08

Z

-9.44 ,-
K,

-11.8

0 dB = 0.848mW/g
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Report No. : EN/2009/30008
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Date/Time: 04/18/2009 12:56:37
Configuration 2_CH6
DUT: TL-WN727N

Communication System: Wireless LAN; Frequency: 2437 MHz;Duty Cycle: 1:1

Medium: BODY 2450 Medium parameters used: f = 2437 MHz; 0 = 1.89 mho/m; & =51.7; p
= 1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(3.92, 3.92, 3.92); Calibrated: 6/23/2008

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn856; Calibrated: 5/7/2008

e Phantom: SAM1; Type: SAM;

e« Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Body/Area Scan (41x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.721 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 8.5 V/m; Power Drift = -0.068 dB

Peak SAR (extrapolated) = 1.2 W/kg

SAR(1 g) = 0.598 mW/g; SAR(10 g) = 0.307 mW/g
Maximum value of SAR (measured) = 0.644 mW/g

dB
]

-2.14
-4.28

-6.42

Z

-8.56 ,-
K,

-10.7

0 dB = 0.644mW/g
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Report No. : EN/2009/30008
Page : 49 of 93

Date/Time: 04/18/2009 13:33:34
Configuration 2_CH11
DUT: TL-WN727N

Communication System: Wireless LAN; Frequency: 2462 MHz;Duty Cycle: 1:1

Medium: BODY 2450 Medium parameters used: f = 2462 MHz; 0 = 1.93 mho/m; & = 51.6; p
= 1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(3.92, 3.92, 3.92); Calibrated: 6/23/2008

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn856; Calibrated: 5/7/2008

e Phantom: SAM1; Type: SAM;

e« Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Body/Area Scan (41x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.633 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 8.01 V/m; Power Drift = -0.00367 dB

Peak SAR (extrapolated) = 1.07 W/kg

SAR(1 g) = 0.532 mW/g; SAR(10 g) = 0.275 mW/g
Maximum value of SAR (measured) = 0.569 mW(/g
dB

Z

-8 ,-
K,

0 dB = 0.569mW/g
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Configuration 3_CH1

DUT: TL-WN727N

Report No. : EN/2009/30008
Page : 50 of 93

Date/Time: 04/18/2009 14:04:54

Communication System: Wireless LAN; Frequency: 2412 MHz;Duty Cycle: 1:1

Medium: BODY 2450 Medium parameters used: f = 2412 MHz; 0 = 1.87 mho/m; & = 51.8; p
= 1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(3.92, 3.92, 3.92); Calibrated: 6/23/2008
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn856; Calibrated: 5/7/2008
e Phantom: SAM1; Type: SAM;

e Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Body/Area Scan (41x71x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 0.692 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 11.4 V/m; Power Drift = -0.121 dB
Peak SAR (extrapolated) = 1.53 W/kg

SAR(1 g) = 0.656 mW/g; SAR(10 g) = 0.368 mW/g

Maximum value of SAR (measured) = 0.713 mW(/g

dB
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Date/Time: 04/18/2009 14:42:06
Configuration 3_CH6
DUT: TL-WN727N

Communication System: Wireless LAN; Frequency: 2437 MHz;Duty Cycle: 1:1

Medium: BODY 2450 Medium parameters used: f = 2437 MHz; 0 = 1.89 mho/m; & =51.7; p
= 1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(3.92, 3.92, 3.92); Calibrated: 6/23/2008

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn856; Calibrated: 5/7/2008

e Phantom: SAM1; Type: SAM;

e« Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Body/Area Scan (41x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.527 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 12.1 V/m; Power Drift = -0.194 dB

Peak SAR (extrapolated) = 1.12 W/kg

SAR(1 g) = 0.507 mW/g; SAR(10 g) = 0.320 mW/g
Maximum value of SAR (measured) = 0.543 mW(/g

dB \
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Report No. : EN/2009/30008
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Date/Time: 04/18/2009 15:11:33
Configuration 3_CH11
DUT: TL-WN727N

Communication System: Wireless LAN; Frequency: 2462 MHz;Duty Cycle: 1:1

Medium: BODY 2450 Medium parameters used: f = 2462 MHz; 0 = 1.93 mho/m; & = 51.6; p
= 1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(3.92, 3.92, 3.92); Calibrated: 6/23/2008

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn856; Calibrated: 5/7/2008

e Phantom: SAM1; Type: SAM;

e« Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Body/Area Scan (41x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.445 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 10.4 V/m; Power Drift = -0.190 dB

Peak SAR (extrapolated) = 0.899 W/kg

SAR(1 g) = 0.424 mW/g; SAR(10 g) = 0.266 mW/g
Maximum value of SAR (measured) = 0.459 mW(/g
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Report No. : EN/2009/30008

Page

53 of 93

Date/Time: 04/18/2009 15:47:32

Configuration 4_CH1
DUT: TL-WN727N

Communication System: Wireless LAN; Frequency: 2412 MHz;Duty Cycle: 1:1

Medium: BODY 2450 Medium parameters used: f = 2412 MHz; 0 = 1.87 mho/m; & = 51.8; p

= 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(3.92, 3.92, 3.92); Calibrated: 6/23/2008

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn856; Calibrated: 5/7/2008

e Phantom: SAM1; Type: SAM;

e« Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Body/Area Scan (41x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.543 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8
dy=8mm, dz=5mm

Reference Value = 9.25 V/m; Power Drift = -0.129 dB

Peak SAR (extrapolated) = 1.01 W/kg

SAR(1 g) = 0.500 mW/g; SAR(10 g) = 0.292 mW/g
Maximum value of SAR (measured) = 0.538 mW(/g
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Date/Time: 04/18/2009 16:14:48
Configuration 4_CHG6
DUT: TL-WN727N

Communication System: Wireless LAN; Frequency: 2437 MHz;Duty Cycle: 1:1

Medium: BODY 2450 Medium parameters used: f = 2437 MHz; 0 = 1.89 mho/m; & =51.7; p
= 1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(3.92, 3.92, 3.92); Calibrated: 6/23/2008

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn856; Calibrated: 5/7/2008

e Phantom: SAM1; Type: SAM;

e« Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Body/Area Scan (41x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.410 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 8.69 V/m; Power Drift = -0.199 dB

Peak SAR (extrapolated) = 0.732 W/kg

SAR(1 g) = 0.379 mW/g; SAR(10 g) = 0.236 mW/g
Maximum value of SAR (measured) = 0.399 mW(/g
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Report No. : EN/2009/30008
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Date/Time: 04/18/2009 16:50:33
Configuration 4_CH11
DUT: TL-WN727N

Communication System: Wireless LAN; Frequency: 2462 MHz;Duty Cycle: 1:1

Medium: BODY 2450 Medium parameters used: f = 2462 MHz; 0 = 1.93 mho/m; & = 51.6; p
= 1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(3.92, 3.92, 3.92); Calibrated: 6/23/2008

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn856; Calibrated: 5/7/2008

e Phantom: SAM1; Type: SAM;

e« Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Body/Area Scan (41x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.301 mW/g

Body/Zoom Scan (7x7x7) (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 8.36 V/m; Power Drift = -0.154 dB

Peak SAR (extrapolated) = 0.505 W/kg

SAR(1 g) = 0.284 mW/g; SAR(10 g) = 0.192 mW/g
Maximum value of SAR (measured) = 0.299 mW(/g

dB
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5. SAR System Performance Verification
Date/Time: 04/02/2009 01:33:13
DUT: Dipole 2450 MHz;

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1

Medium: HSL2450 Medium parameters used: f = 2450 MHz; 0 = 1.91 mho/m; & =51.6; p =
1000 kg/m?

Phantom section: Flat Section

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(3.92, 3.92, 3.92); Calibrated: 6/23/2008

e Sensor-Surface: 3.4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn856; Calibrated: 5/7/2008

e Phantom: SAM1; Type: SAM;

e Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

d=15mm, Pin=250mW, dist=3.4mm : Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 16.5 mW/g

d=15mm, Pin=250mW, dist=3.4mm : Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 93.7 V/m; Power Drift = -0.052 dB

Peak SAR (extrapolated) = 26.5 W/kg

SAR(1 g) = 12.7 mW/g; SAR(10 g) = 5.87 mW/g
Maximum value of SAR (measured) = 15.8 mW(/g
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Date/Time: 04/18/2009 09:24:21
DUT: Dipole 2450 MHz;

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1

Medium: BODY 2450 Medium parameters used: f = 2450 MHz; 0 = 1.98 mho/m; & = 53.9; p
= 1000 kg/m?®

Phantom section: Flat Section

DASY5 Configuration:

e Probe: ES3DV3 - SN3172; ConvF(3.92, 3.92, 3.92); Calibrated: 6/23/2008

e Sensor-Surface: 3.4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn856; Calibrated: 5/7/2008

e Phantom: SAM1; Type: SAM;

e Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

d=15mm, Pin=250mW, dist=3.4mm : Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 17.8 mW/g

d=15mm, Pin=250mW, dist=3.4mm : Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 90.1 V/m; Power Drift = -0.040 dB

Peak SAR (extrapolated) = 25.7 W/kg

SAR(1 g) = 12.6 mW/g; SAR(10 g) = 5.94 mW/g
Maximum value of SAR (measured) = 15.7 mW/g
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6. DAE & Probe Calibration certificate

Calibration Laboratory of
Schmid & Partner
Enginaearing AG

Foughaussirsasa 43, 8004 Zurich, Switeercland

Schweiarischer Kalibriardianst
Borsice sulsss d'italonnage
Sereizia svizzero di taraturs

5  zwiss Callbration Service

0w

Accredibed by [he Swiss Acoradistion Sendits (BAS) Accreditation No.! SCS 108
Tha Swiss Accreditation Serdes is ona of the signatorias ta the EA
Mutilateral Agr it B th i af calilsratlon oertificatos

Etlent SEL [ Avcleay Cantificate Ho: DAE4-856_May08
CALIBRATION CERTIFICATE |

Oibsesct DAE4 - S0 000 D04 BG - SN: B56

Calbration protadura|s) QA CAL-DEW12
Calioration procedurs for he data aequisition electionics (DAE]

Caltration dale: May ¥, 2008

Corwition af ihe caibrated ilem |0 Tolerance

This calbration cerificas docarents the raosebiity 1o nalions slandarcs, which reallzs e skl uns of messursees (51
The measumments and the Lncertaintiss wih confidants probaniky ars gren an the Talowing pages and are parl Of M csnficaie.
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Glossary: —

T5L tissue simulating liquid

MORMx,y,z sensitivity in free space

ConvF gensitivity in TSL / NORMx.y.z

ocP diode comprassion paint

Palarzation g o rofetion around probe axis

Paolarzation & % rotation around an axis that is in the plane normal to probe axis (at

measurement center), e, 8 =0 |3 normal to probe axis

Calibration is Performed According to the Following Standards: ;

a) |IEEE Std 1528-2003, “IEEE Recommanded Practica for Determining the Peak Spatial-
Averaged Specific Absorption Rate {SAR) in the Human Head from Wiralass
Cammunications Devices: Measurement Tachnigues”, December 2003

b} IEC 62208-1, “Procedure to measure the Specific Absarption Rate (SAR) for hand-held
davicas used in close proximity to the ear (fraquency range of 300 MHz to 3 GHz)",
Fabreary 2005

Methods Applied and Interpretation of Parameters:

«  NORMx .z Assessed for E-fisld polarization 5 = 0 {f = 800 MHz in TEM-cell f> 1800 MHz:
F22 waveguide). NORM:x,y.Z are only intermadiate values, |.e., the uncertainties of
NORMz,y,z doss not effect the E*-field uncartainty inside TSL (sea below ConvF)

s NORM(fx,y,z = NORMs,y,z * frequency._response (see Freguency Response Chart). This
finearization is implemented in DASY4 software versions later than 4.2, The uncarainty of
the frequency rasponse |s Included in the statad uncertainty of ConuF,

s DCPxyz: DCP are numerical linearization parameters assessed based on the data of
power sweep (no uncartainty required), DCF doas not depend on frequency nor madia,

« ConvF and Boundary Effect Parameters: Assessad in flat phantom using E-field (or
Temperature Transfer Standard for f < BOD MHz) and inside waveguide using analytical fiald
distributions basad on power measurements for { > 800 MHz. The same selups are used for
assessment of the parameters applied for boundary compensation (alpha, depth) of which
typical uncertainty values are given, Thess paramelers are used in DASYA software 1o
improva probe accuracy close to the boundary. The sensifivity in TSL corfresponds 1o
NORM:z, p,z * ConvE whereby the uncertainty comesponds to thal given for CanvE. A
frequency depandent ConvF is used in DASY varsion 4.4 and higher which aliows axtending
the validity from + 50 MHz to + 100 MHz

«  Spherical isotropy (30 deviation from isotropy): in & field of low gradients realized using a
flat phantom exposed by a patch antenna,

=  Sensor Offsel: The sensor offset cormesponds to the offset of virtual measurement center
from the probe tip (on probe axis). No tolerance reguired.
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Probe ES3DV3

SN:3172

Manufactured: January 23, 2008
Calibrated: June 23, 2008

Calibrated for DASY Systems

{Mole: non-compatible with DASYZ system’)
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DASY - Parameters of Probe: ES3DV3 SN:3172

. . & B
Sensitivity in Free Space” Dipde Compression
Merm 138 1 10%  pNImy DCP X 83 mV
Mo 1.15 £ 101% wVIImy© ooP Y 93 mW
MamZ 0.94 +10.1% p".";'[‘uf.fmf DCPRZ &9 my

Sensitivity in Tissue Simulating Liguid (Conversion Factors)

Please see Page B.

Boundary Effect

TSL 00 MHz Typical SAR gradient: § % per mm
Sansor Canter to Phamom Surface Distanca 3.0mm 4.0mm
SaR, [%] Without Comection Algadithm 11.8 B
SARg, %] With Correctian Algorithm 0.6 0.z
TS5L 1810 MHz Typlcal 5AR gradient: 10 % per mm
Sensor Centar be Phantom Surface Distance 310mm 4.0mm
SAR, %] Wihaut Corraction Algonthm 12 1841
SAR, [*] With Gomnation Algarilhm 0.4 04
Sensor Offset
Prabe Tip 1o Sensor Centar 2.0 mm

The reported uncertainty of measurement s stated as the standard uncertainty ol
measurement multiplied by the coverage factor k=2, which for a normal distribution
comesponds to a coverage probability of approximately 95%.

* The encaranbas ol Memis,v,2 dea nod afieo the EX-fald unoertanty nside T5L (sme Paga 8]
® Mumencsl Inrensslon Samselie: uncesnng no requned
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22}

X

Frequency response [nosmalized)
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—a—TEM =R
Uncerteinty of Freguency Response of E-field: + 6.3% (k=2)
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Receiving Pattern (¢), & = 0°

f= 600 MHz, TEM ifi110EXX f = 1600 MHz, WG R22

—— =Y —8—7 —0—To

0.6 —a— 3 MHz
0. —= 100 MHz
2 —a— 500 MH:

(.0 B - 8- s e el

g —— 700 MHE

Errar [0E]

Ly

Uncertainty of Axial lsotropy Assessment: 3 0.5% [(k=32}
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Dynamic Range f(SAR;.q)

{Wavegulde R22, f = 1800 MHz)

1E+D&

1.E+05

1.E+04

1.E+03

Inpui Signal [uv]

1LE+1Z

1LE+

1E+00
QUEHHA a.00 a.01 a1 1 14 100

SAR [miMicm®|

= Nt comprnsated —a== Caranagag

Errar [d8]
B 2 o
[ I

=]
o

(=1

oo o ol 1 10 100
BAR [Wicm’]

Uncartainty of Lincarity Assessmant: £ 1LE% (k=2)
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Conversion Factor Assessment

f = 900 MHEZ, WGLS R (head) f= 1890 MHz, WGLS R22 (head)
40 o

2!'!-']1

Mg =
th n
]
=)

BAR[mWiom'} | W
L
=]
SAR[mWicm™] | W
&=
=

18 15

1.0

a5 4 a0

Lo {1+]

i e El) B0 ] 10 20 a0 &
E[rmim] Z[rmi]
e Snahtical  —9— Measuramenis —o— Analyiical  —4— Meamremanls

1 [MHz] Waligity [hiz]" TSL Pemmittivity Conduwctivity  Alpha  Dopth CorvF Unsartainty
] + 504 £ 700 Head 41.5&£6% 087 = 5% 0.2 236 585 £ 11.0% [k=2)
1810 £ 504 & 100 Head 400z5% 1.4025% 0k 207 487 £ 11.0% k=2)
1950 £ 504 £100 Head 40.0=5% 1.40+5% 065 140 450 £ 11.0% (k=2
2450  £50) =100 Head 39.2=z5% 1.80 + 5% 0.7z 134 4,38 = 11.0% (k=2}
U 250+ 100 Body 580+56% 1.05t5% 035 183 561 = 11.0% (k=2)
1690 #5074 100 Body 53.3+5% 1.52:5% 055 150 473 = 11.0% (k=2)
1850 + 507+ 100 Bady 53.3+5% 1.52 £5% Q.80 1.38 487 2 11.00 (k=2)
2450 5074100 Body SE7£5% 186:£E% i1 1.25% 382 4 11.0°% (k=2)

© Tha walidiey of + 100 MHz only appliss for DASY w4 and higher [ses Fage 2). The unsarisinty is & RES
ol the CoswF uncertainty at calibridian fraguansy i B unoeralnty for the indizaied fraquency band.
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Deviation from Isotropy in HSL
Error (§, ), f = 900 MHz

Error [dB]

n
W-10M-020 B080-050 B060-040 B-0.00-0.20 B-0.30-0.00

Oo000020 Bo2eaad Beec-G6 BOS0-0.50 WDAlk1.00

Uncertalnty of Spherical lsotropy Assesament: £ 2,.6% (k=2)
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7. Uncertainty Analysis

DASY5S Uncertainty Budget
According to IEEE 1528 [1]

Unecertainty | Prob. | Div. | {e) | (e5) | St Une. | Std. Une. | {2y)
Error Description value Dist. 1 10z | (1g) (10g) Ueis
Measurement Systom
Probe Calibration +5. I 1 1 1 +5.89% +5.9% o0
Axial Isotropy +4.7% kR va [or o7 | +10% +1.9% o0
Hemispherical Isotropy +0.6% I8 va [or o7 | +£30% +3.9% o0
Boundary Effects +1.0%, kR Va3 |1 1 +0.6% 0.6 % o0
Linearity +4.7% R va |1 1 27 % +2.7% o0
System Detection Limits +1.0% R va |1 1 +0.6% +0.65% o0
Readout Electronics +0.3% N 1 1 1 +0.3% +0.35% o0
Response Time +0.5% Rk Va3 |1 1 +0.5% +0.5% 0
Integration Time +2.6% R Va3 |1 1 +1.5% +1.5% o0
RF Ambient Noise +3.0% R va |1 1 +1.75% +1.7% o0
RF Ambient Refloctions +3.0% R va |1 1 +1.75% +1.7% o0
Probe Positioner +0.4% R v 3 1 1 +0.2% +0.2% o0
Probe Positloning, +2.0% It va |1 1 +1.7% +1.7% oo
Max. SAR Eval +1.0% R va [ 1 1 +0.6 5% +0.6% o0
Teat Sample Helated
Dievice Positioning +2.0% N 1 +2.0% +2.8% 145
Device Holder +3.6% 0 1 1 1 +3.65% +8.6% 5
Power Dinft +5.0%, R V3 1 1 +2.0% +2.09% o0
Phantom and Setup
Fhantom Uweertainty +4.0% I8 Vi |1 1 +23% +23% o0
Liquid Conduetivity (target) | £5.0% R W 064 | 043 | £1.8% +1.2% 50
Liquid Conduetivity (meas.) | £2.5% N 1 064 | 043 | £16% +1.1% e
Liquid Permittivity (target) | £5.0% R Va3 |06 | 040 | £1.7% +1.4% 0
Liquid Permittivity (meas.) | £2.5% N 1 06 | 040 | £15% +1.2% 0
Combined Std. Uneertainty +10.95% +10.7 % =T
Expanded STD Uncertainty +21.0% | £21.4%

Table 19.6: Worst-Case uncertainty budget for DASYS assessed according to IEEE 1528 [1] . The
budget i= valid for the frequency range 300 MHz - 3 GHz and represents a worst-case analvsiz, For
spacific tests and confimurations, the nneertainty conld be considerable smaller.
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8. Phantom Description

Zchrod & Partresr Engneerirg A5

Report No. : EN/2009/30008

S p
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Zeughousstrasse 47, BO0E Turch, Switzatland
Prong +41 1 245 9700, Fax 441 1| J45 8779
infedispaig com. Bitpoiferersy apoag com

Certificate of Conformity / First Article Inspection

Hem SAM Twin Phamiom V4.0
Type No G0 000 P40 G
Saries Mo TP-1150 and highar ]
Manufacturer SPEAG
Zaughaussiressa 41
CH-B004 Zorich
Swiresiand
Tests

The serles production process wsed aliows the imitation 1o test of first articles.
Complete tests were made on the pre-sedas Type Mo. QD 000 P40 A4, Serial No. TP-1001 and on the

sarigs first arficle Type Mo, QD 000 P40 BA, Serial No. TP-1008. Cerfain pasamaters have been rabesied
using further series ilmms (called samples) or are tested at sach ilem,

Tast Roguiremant Deetails Units tested
Dimensions Compliant with the geomatny TS CAD Fila (%) First aticle,
according io the CAD model Samples
Matesial thickness | Compliant with the regquiremants 2mm +- 3.2mm in fat First arficle,
af shell according 1o the standards and specific araas of Samples,
head section TP-1314 ],
Material thickness | Compliznt with the requirements amem +- 0.2mm at ERP | First article,
at ERP acconding io the standards Al itema
Materal Dirleciric paramebers for required 300 MHz — 8 GHz: Matmrial
paramelers frequencies Ralative parmittivity < 5, | samples
Loss tangent < 0.058
Material registivity | The material has been tested 1o be DEGMBE based Pre-series,
compalible with the liguids defned in | simulating liquids First anicle,
the standards if handled and cleanad Material
eccording to Me instructians. samples
Observe tachnical Note for material
compatibility.
Sagging Compliant with the requirements < 1% typical < 0.6% 0 Pratotypas,
| eccarding 1o the standards. filled with 155men of Sample
| Sagging of tha flat saction when filled | HSLS00 and withaut testing
with fissue simulating liguid DUT bedow
Standards
[1] CEMELEC EN 50381
[2] IEEE Sid 1628-2003
[3] IEC 82208 Pan |

FCC CET Bulledin 65, Supplement , Edition 01-01
The IT'1S CAD file is desived from [2] and is also within the talerance requirements of the shapes of

the other documants.

Confarmity

Based on the sample tests above, we cartify that this flem is In complience with the uncerainty
requirements of SAR measursments spacified in standards [1] 1o [4].

g p o 8 g

Date
Signature ! Stamp

O7.07 2008

ar Engil
E w40, O 7,

A

LE LR

o apaig.com, hTipNwars.apelg.com

DocNo 581 - QD000 P40 C - F
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9. System Validation from Original equipment
supplier

Calibration Laboratory of
Schmid & Partner
Enginesring &G

Toug haigatrasaas 43, B008 Tuheh, Swileadlamnd

Behwaizarlsehed Kalibrlerdenst
Service suisse d'Glalonnoge
Servizio syizzera di farabura
Swins Calibration Service

Accredited by the Swiss Aecrodiiation Seevics (SA5) Accreditation Ho.. SCS 108
Tt Swiken Accraditation Service is one of e signatories to 1he E&
Muitilaberad Agreement jor Ehe recognition of calibration cerlifcates

Cliert SGS (Auden) Centificin No: D2450V2-T27_AprOB
|CALIBRATION CERTIFICATE

Chiect D2450V2 - SN: 72T

Gakbeation pooeduns(s) QA CAL-05.WT

Calibration procedure for dipole validation kits

| Gakbration dais April 11, 2008

| Gonttion of the catbraned wem | i Tolerance

Thig calibradion cemiliss docurmssens e mcaahiity o netonal siandands, which raalza the physiosd unine of maasdamments (54
Tha maasernmants and the urcensniies wih corfidenco probabibty one given an the lofowing pagos and are pari of e cediticahe

A1 cabbrataore Bawn baan conduiied i e doped Baalany laelite snbnnment iesgemiin (28 o 300 st homikly < 700

Calieatian Equipmsnt used {MA&TE crlical for calibration)

Primary Stanards _ ol Mg [izenificata W) Sheckinn Calitratian
Pamar mariar EPM-4428, H-Dea 07 [P (1736 D08
Powor sersor HF 88814 I US3T3337ES 4. OcEA07 (Mo 217-00736) Dace-08
FArfersncs 20 6 Atlenualor | 5H: BoBG (20 O7-Aug-0T (Mo 217007 18] Aug-08
| z
Aelpranss Proba ESA0AVE | SM: 3025 O1-Rar-08 Mo ES5-3025_Mad) Mar-08
OAE4 | SN R i4-Mar0d Mo DAELEI_Mand&) kar-lia
Secandany Standans i ([ ’..':!IL-f.'A_c it fin hauss] Seheduled ".':'r.-_'. |
Pomer sersor HP G814 | Mivaroazaty 13-C3cE-12 (in housa chock Oob-07| I hotso cheok: Ool-09
RF genarabe AAS SMT-06 i 1 (MM A-Auy-E8 n oo checs, Ool-0F I house e Ohot-08
HMatwork anaiyner HP BTS3E | US37380535 S4706 160201 [in hipusa check Oci=07T) s e chegcke G0
e Functian Sigrafurn
Caliomled by: bl et Lahomatory Toechmickn " wg s
gl A
Apprcesd by Kalia Posiyic Technical Maneger :{_:;7-"
= 'l—\.r-
Isgaiet: Apei 14 ﬁ
| This caliiration cenilicate sheall fol be repeaducad aacapl in Tl withool wilhen sopeoval of B laboiasony
Carlilicale Mo DXEE0W2-T27 Apr(d Page 1 af 3
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Calibration Laboratory of
Schmid & Parner
Engineering AG

Zoughausstrasse 45 8004 Tunch, Switzerland

5 Schweiperscher Kalibrierdisna)

c Srvics suisan délalonnags
Sorvizio svizzero di taraturn

5 Ewiss Tallbrabion Service

Accradibed by the Swiss Accrod@ation Sorvioe [SAS) Accreditation o SCS 108
The Swizs Accreditation Servics is one of the sigretories to e EA

Mustil A il bar e gnitian al ealibralion carilicates

Glossary:

TSL lisgue simulating liguid

ConvF sensitivity in TSL / NMORM v,z

MiA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE 5td 152B8-2003, “"IEEE Recommendead Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wirelass
Communications Devices: Maasurement Techniques”, December 2003

b) 1EC §2209-1, "Procedure to measure the Specific Absorption Rate {SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢} Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnstic Fialds; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCO Limits for Human Exposure o Radiofrequency Emissions™,
Supplement C {Edition (1-01) to Bulletin 65

Additional Documentation:
d) DASYASS Systern Handbook

Methods Applied and Interpretation of Parameters:
s  Measurement Canditions: Further details are available from the Validation Report at the end
of the canificate. All figures stated in the certificate are valid at the frequency indicated,

*  Anfenna Parameters with TSL The dipole is mounted with the spacer to posgition its fead
paoint exacily below tha center marking of the flal phantom section, with the arms onented
parallel to the body axis.

«  Feed Point Impedance and Retum Loas: Thesa paramators are measurad with the dipaie
pasiticned under the liquid filled phantam, The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Beturn Loss ensures low
reflected power. Mo uncerainty required.

s Electrical Dalay: One-way delay between the SMA connector and the antenna feed paoint.
Mo uncertainty required.

+  SAA maasured: SAR measured sl the stated antenna input power,

»  S5AR normalized: AR as measured, normalized o an input power of 1 W at the antenna
connecior.

SAR for nominal TSL paramalars: The measurad TSL parameters are used to calculate the
nominal SAR result.

Carilicale N D2450V2-727_AprlE Page 2 of &
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Measurement Conditions
DOASY aigslam -:u:-r-1|gl.'.at O, BE ter &3 nol given on page 1

DASY Version CASY4S Va7
-Eﬂ1r:|-pn|..1-!.i;.n_ | .|;l.:h-r|r|nc:-1 léh:lr.u;;u:-li.':ii;u'u >
.Pi'lantnm | Modutar Flag Phankorm VED
Distance Dipale Center - TSL : 10 riwn with Spacer
Zonimn S.-can HEMIuﬁﬁn d lj:.l |J( —”5 .|"|
Frequency 2450 Mz < 1 Mz i
Head TSL parameters

1ha 1-l:l"C"'!.'l!'q paramelars and calculatans wena applied

[ Temperature Pormittivity Conductivity |
i - iy, S NSkttt e
: Mominal Head TSL parameters 22000 g2 1.8 mho'm |
| Measured Head TSL parameters {22.020.2)°C 3.4 + 6 % 184 mhadm = 6% |
: Head TSL temiperature during test 21.8z021°C [ @ — | @ —
SAR result with Head TSL
| SAR averaged over 1 oo’ (1 g) of Head TSL corkstion
SAR measurad 250 roWW Nl power 13.9mW /g
| 5AR normalized narmalzed fo 1W 55.6 mW /g
S4A for nominal Head TSL parameders ' narmaleed to 1W S5.2 mW /g = 170 % (k=2)
SAR avaraged over 10 em” {10 gb of Head TSL candion
54 measured F50 W Input power Gl MW S g
S5&4R normalized normahized 1o 1W ESHEmMW S
AR tor nominal Head TSL paramisiens” normalizest o 1W 25,7 mW { g & 165 T (l=2)

Commestsan 1o novnisal TEL parameliars according b ). chapter ‘SAR Sansitiy
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Body TSL parameters

The folowing parameters and calculations were appsad.

Temperature Permittivity Conductivity
! = . 1 =
Hominal Body TSL paramelers 220 3.7 1.95 mbiaim
Measured Body TSL parametess (220 =0.2) °C 50.9+8% 1,98 mhoim + 6 %
| Body TSL temperalure during lest 21.2=02)°C
SAR result with Body TSL
| SAR averaged ovar 1 cm’ {1 g of Body T5L conditon
| SAR measured 250 mW input powsar l32mwig
| SAR nammalized normalizad bo TW SGEAMW g
{5AR lor nominal Bady TSL paramesters x nommalized go TW 1. AmW gz 17.0 % (k=2)
| 5AR averaged over 10 em® {10 g} of Body TSL comdibian
SAR measurad 260 mW input powar B, 15 mW [ q
S5AR naimaliz ed riarralized b 1w 246 mW i g
| SAR for nominal Body TSL parameters © nonralized o W 242 MW i g =16.5 % (ke2)

Corrpclion ke rominal TSL parametens acoording 1o d), chapher “SAR Sensilivibes’

Cartificate Mo DE450VE-T27_ADDE Page 4 of &
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Appendix
Antenna Parameters with Head TSL
lenpadance. translormed 1o fead point 53241+ 3370
Falurm Lozs - 27.0dB
Antenna Parameters with Body TSL
impadancs, ranstarmed 1o fead paird a06 £+ 75|62
.ﬁc!r;;rrl ...I:IH:'.‘ - I 2z a di
General Antenna Parameters and Design
Electncal Delay (ons girection) :I-..1.I1.:-'r s

Aler long e use with 100 radsated pawer, anly a slight warming of the dipok: mear the fesipoind can ba maasured

The dipek: s made of standend seminigid coaxal catle, The cener conductor of 1he feedng ine is diractly connectad o the
second arm of the dipoke. The anlanma is therelare shon-circuiled for DC-signals

Mo amcessive farca musl be applad to the dipshe armis. becasse they might Band of the sslderad connections ndear the
fepdpomnt may ba damaged

Additional EUT Data
hanutacturad by SPEAG
hanufactunad an January 8. 2003
Cartilicans ho: D245002-727_Aprld Page 5of B
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DASY4 Validation Report for Head TSL

Dt Time: 11082008 [3:11:14
Test Labosatory: SPEAG, Zurich, Switzerland
PUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SNT27

Commumication System: OW-24ME Frequency: 2450 MHz; Doy Cyele: 101
Medivm: HSL UL} BE:

Medwm parameters used: [= 2250 MHz; o = |34 mha/m; g = A4 p = 1000 k;:-'1:|lI
Phamtomm section: Flal Section

Measurenent Stanckand: DASY A (High Precision Assessment)

DASY4 Configuration:

= Prohe: FSADND - SNMES; Convifd 4, 4.4, 4.4 Calibroted: 013,208

®  Servor-Suriuees 3odbmm e cal Surlio: Daeloctivny

& Eleciromics B ES SntcH Cadibaraned; 1440 2H0E
= Phaniomm: Flin Plammien 52 §frangy; Type: QDUOPS0AA

®  Measuremnont SW: DASY, W7 Build 55: Postprovessing SW: SEMCAD, V1.8 Build 172

Pin = 250 mW; o = 10 mm/Zoom Scan (7x7x7WCube 0:
Mewsurement grid: da=Fmm, dy=5mm. dz=5mm

Relerence Value = 9940 Vim; Power Drift = 0.015 dB

Peak SAR (extrapolated) = 25.0 Wikg

SARIL g = 129 mWig; SAR(I g} = 6,49 mWig

Maximum value of SAR (measured) = | 7.2 mW/ig

diB
- (.00

5,00

-10.0

-15.0

14T = 17, 2mWy

Cerdicase Mo DRS00 2. TE7 A pH Fagagol 8
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Impedance Measurement Plol for Head TSL
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DASY4 Validation Report lor Body TSL

Drate Tirme: 1L 2008 15:23:03
Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2: Serial: D2450V2 - SNTT

Communecition System: CW-2450: Frequeney: 2450 MHz: Duty Cyele: 11
Medium: RS LTI

Medium parometers used: £ = 2450 MHz; o = | 9% mhodm; &, =31 p= 10 I-%-.ﬁu"
Phantom section: Flat Section

Measurement Standard: DASY S (High Precision Assessment)

LrASY 4 Configuration
= Prabe: BSIDV2 - SNAOZS; Canv FA07, 4407, 20075 Calibraged: 01,003, 2008
& Sensor-Surfuce! 3 dmm (Mochamical Surface Detection
" Elaimonics: DS Saidil; Calibratad; 14,03 2008
®  Phantams Flin Pastem S8 G back s Thpe; QDOD0PSOA S,

®  Moasurcment W DASYL VAT Build 55; Pasiprocessing 5W: SEMOAL, V18 Beild 172

Pin = 250 mW; d = 10 mm/Zoom Scan (7x7x7)/Cube (:
Measurement grid: dx=3mm, dy=5mm, dz=5mm

Reference Value = 935 ¥/m; Power Drife = {010 dB

Peak SAR (extrapolated) = 26.5 Wikp

SAR(L gh = 132 mW/g: SAR(ID g} = 6.15 mW/g

Maximiin value of SAR (messured) = 16.5 mW/g

dB
LRI

o -10.0

-5,

-25.0

AHdE = 165wy

Cartilicale Mg, D2450V2-727_ApnE Page 8 af &
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agreement for the recognition of calibration centificates

Client

Object

Calibration procedure(s)

Calibration date:

Condition of the calibrated item

This cafibration ceriificate documents the traceability to national standards, which realize the physical units of measurements (SI}.
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used {M&TE critical for calibration)

Primary Standards D # Cal Date (Certificate No.) Scheduled Calibration

Power meter EPM-442A GB37480704 04-Oct-07 {No. 217-00736) Oct-08

Power sensor HP 8481A US37292783 04-Oct-07 (No. 217-00736) QOct-08

Reference 20 dB Attenuator SN: 5086 (20g) 07-Aug-07 (No. 217-00718) Aug-08

Type-N mismatch combination SN: 5047.2 /06327 08-Aug-07 (No. 217-00721) Aug-08

Reference Probe ES3DV2 SN: 3025 28-Apr-08 (No. ES3-3025_Apr08) Apr-09

DAE4 SN: 601 14-Mar-08 (No. DAE4-601_Mar08) Mar-09

Secondary Standards ID # Check Date (in house) Scheduled Check

Power sensor HP 8481A MY41092317 18-0ct-02 (in house check Oct-07) In house check: Oct-09

RAF generator R&S SMT-06 100005 4-Aug-9¢ (in house check Oct-07) In house check: Oct-09

Network Analyzer HP 8753E US37390585 54206 18-Qct-01 {in house check Oct-07) In house check: Oct-08
Nam ) Fu ‘Sig

Calibrated hy:

Approved by:

Issued: May 22, 2008

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Calibration Laborato ry of éﬁ‘\\w"'z, Schweizerischer Kalibrierdienst

Schmid & Partner iﬁ:\\\-&sl IE:!": Service suisse d'étalonnage
Engineering AG BN Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland NS Swiss Calibration Service

7,7 AN
“ondtde™

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

Antenna Parameters with TSL. The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.

SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASY4 V4.7
Extrapolation Advanced Extrapoiation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz =1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C . 39.2 1.80 mho/m
Measured Head TSL parameters {22.0+0.2)°C 38.8+6 % 1.81 mho/im +6 %
Head TSL temperature during test {21.7 £0.2) °C - ===
SAR result with Head TSL
SAR averaged over 1 cm® {1 g) of Head TSL Condition
SAR measured 250 mW input power 13.5mW/g
SAR normalized normalized to 1W 54.0mW/g
SAR for nominal Head TSL parameters ' normalized to 1W 53.6 MW /g = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.26 MW /g
SAR normalized normalized to 1W 25.0mW/g
SAR for nominal Head TSL parameters ' normalized to 1W 24.9 mW /g = 16.5 % (k=2)

! Correction to nominal TSL parameters according to d), chapter “SAR Sensitivities”
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Body TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0 °C 52.7 1.85 mho/m

Measured Body TSL parameters (22.0+0.2) °C 51.5+6% 1.95 mho/m + 6 %

Body TSL temperature during test (22.1 x0.2) °C - —-
SAR result with Body TSL

SAR averaged over 1 cm® (1 g) of Body TSL Condition

SAR measured 250 mW input power 127mW/g

SAR normalized normalized to 1W 50.8mW /g

SAR for nominal Body TSL parameters 2 normalized to 1W 50.2mW /g =17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition

SAR measured 250 mW input power 592mW/g

SAR normalized normalized to 1W 237mW/g

SAR for nominal Body TSL parameters 2 normalized to 1W 23.5mW /g = 16.5 % (k=2)

? Correction to nominal TSL parameters according to d), chapter "SAR Sensitivities”
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Appendix

Antenna Parameters with Head TSL
Impedance, transformed to feed point 5400 +3.8jQ
Return Loss -25.4dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 48.0Q+5.1jQ
Return Loss -25.6dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.153 ns —'

After long term use with 100W radiated power, only a slight warming of the dipoie near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on May 7, 2003
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DASY4 Validation Report for Head TSL
Date/Time: 22.05.2008 14:52:26

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN735

Communication System: CW; Frequency: 2450 MHz; Duty Cycle: 1:1

Mediuvm: HSL. U10 BB;

Medium parameters used: f = 2450 MHz; ¢ = 1.81 mho/m; g, = 38.8; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
s Probe: ES3DV2 - SN3025; ConvF(4.4, 4.4, 4.4); Calibrated: 28.04.2008
»  Sensor-Surface: 3.4mm (Mechanical Surface Detection)
e  Elcctronics: DAE4 Sn601; Calibrated: 14.03.2008
L] Phantom: Flat Phantom 5.0 (front): Type: QDOOOPS0AA

®  Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Buiid 184

Pin = 250 mW; d = 10 mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5Smm, dz=5mm

Reference Value = 98.5 V/m; Power Drift = 0.054 dB

Peak SAR (extrapolated) =28.1 W/kg

SAR(1 g) = 13.5 mW/g; SAR(10 g) = 6.26 mW/g

Maximum value of SAR (measured) = 16.6 mW/g

dB
0.000

-5.00

Sl

-10.0

-15.0

-20.0

-25.0

0dB = 16.6mW/g
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Impedance Measurement Plot for Head TSL.
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DASY4 Validation Report for Body TSL
Date/Time: 22.05.2008 13:03:17

Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:735

Communication System: CW; Frequency: 2450 MHz; Duty Cycle: 1:1

Medium: MSL U10 BB;

Medium parameters used: f = 2450 MHz; 6 = 1.95 mho/m; g, = 51.5; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
*  Probe: ES3DV2 - SN3025; ConvF(4.07, 4.07, 4.07); Calibraled: 28.04.2008
*  Sensor-Surface: 3.4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 14.03.2008
&  Phantom: Flat Phantom 5.0 (back): Type: QDOOOPS0AA

e Measurement SW: DASY4, V4.7 Build 71; Posiprocessing SW: SEMCAD, V1.8 Build 184

Pin = 250 mW; d = 10 mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 62.5 V/m; Power Drift =0.012 dB

Peak SAR (extrapolated) = 26.1 W/kg

SAR(1 g) = 12.7 mW/g; SAR(10 g) =5.92 mW/g

Maximum value of SAR (measured) = 15.7 mW/g
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Impedance Measurement Plot for Body TSL
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