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SAR TEST REPORT

Eequipment Under Test : 54Mbps Wireless USB Adapter

Model No. : TL-WN322G

Market name: TL-WN322G

FCC ID: TE7WN322GV1

Applicant : TP-LINK Technologies CO.,LTD

Address of Applicant : Building 7,Section 2, Honghualing Industrial Park, Xili,
Nanshan District

Date of Receipt : 2007.03.06

Date of Test : 2007.03.13 —2007.03.14
Date of Issue : 2007.03.22

Standards

FCC OET Bulletin 65 supplement C,
ANSI/IEEE C95.1, C95.3, IEEE 1528-2003

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-CSTC Shanghai GSM Lab or testing done by
SGS-CSTC Shanghai GSM Lab must approve SGS Shanghai GSM Lab in connection with distribution or
use of the product described in this report in writing.

Tested by : Date : 2007.03.22

Approved by : Fhnowd Y Date : 2007.03.22
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\ 1. General Information I

1.1 Test Laboratory

GSM Lab

SGS-CSTC Standards Technical Services Co.Ltd Shanghai Branch

9F the 3™ Building, No.889, Yishan Rd, Xuhui District, Shanghai, China
Zip code: 200233

Telephone: +86 (0) 21 6495 1616

Fax: +86 (0) 21 6495 3679

Internet: http://www.cn.sgs.com

1.2 Details of Applicant
Name: TP-LINK Technologies CO.,LTD

Address: - . , . .
Building 7,Section 2, Honghualing Industrial Park, Xili, Nanshan

District

1.3 Description of EUT(S)

Brand name TP-LINK

Model No. TL-WN322G

Serial No. 070200262RF

MAC KT99CTQC-236

Antenna Type Inner Antenna

Operation Mode 802.11b/802.11g
Modulation Mode CCK/OFDM

Frequency range 2.4-2.4835GHz

Maximum RF Conducted Power 802.11b:16.7 dBm, 802.11g:17.2 dBm

1.4 Test Environment
Ambient temperature: 22.0° C
Tissue Simulating Liquid: 22° C
Relative Humidity: 45%~55%
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1.5 Operation Configuration
Configuration 1: 802.11b, BodyWorn Vertical & Horizontal Position

Configuration 2: 802.11g, BodyWorn Vertical & Horizontal Position

1.6 SAM Twin Phantom

The SAM twin phantom is a fiberglass shell phantom with 2mm shell thickness (except
the ear region where shell thickness increases to 6mm). It has three measurement
areas:

* Left hand

* Right hand

* Flat phantom

A white cover is provided to tap the phantom during off-periods to prevent water

evaporation and changes in the liquid parameters. Free space scans of devices on the

cover are possible.

On the phantom top, three reference markers are provided to identify the phantom

position with respect to the robot.

Phantom specification:

Construction: The shell corresponds to the specifications of Specific
Anthropomorphic Mannequin(SAM) Phantom defined in IEEE
1528-2003,EN 50361:2001 and IEC 62209.1t 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.
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Shell Thickness 2+0.2mm
Filling Volume Approx.25 liters
Dimensions Height: 850mm Length: 1000mm Width: 500mm

1.7 Device Holder for Transmitters

r

The SAR in the phantom is approximately inversely proportional to the square of the
distance between the source and the liquid surface. For a source in 5mm distance, a
positioning uncertainty of £0.5mm would produce a SAR uncertainty of £20%. An
accurate device positioning is therefore crucial for accurate and repeatable
measurements. The positions, in which the devices must be measured, are defined by
the standards.

The DASY device holder is designed to cope with different positions given in the
standard. It has two scales for the device rotation (with respect to the body axis) and the
device inclination (with respect to the line between the ear reference points). The rotation
centers for both scales are the ear reference point (ERP). Thus the device needs no
repositioning when changing the angles.

The DASY device holder has been made out of low-loss POM material having the
following dielectric parameters: relative permittivity "=3 and loss tangent _=0.02. The
amount of dielectric material has been reduced in the closest vicinity of the device, since
measurements have suggested that the influence of the clamp on the test results could
thus be lowered.

1.8 Recipes for Tissue Simulating Liquid
The following tables give the recipes for tissue simulating liquids to be used in testing.
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Ingredient WiFi802.11b/g(Body)
Water 69.83%
DGBE 30.17%
Relative Permittivity 52.7
Conductivity (S/m) 1.95

1.9 Measurement procedure

Step 1: Power reference measurement
The SAR measurement was taken at a selected spatial reference point to monitor
power variations during testing. This fixed location point was measured and used as a
reference value.

Step 2: Area scan
The SAR distribution at the exposed side of the head was measured at a distance of
3.9mm from the inner surface of the shell. The area covered the entire dimension of
the head and the horizontal grid spacing was 20mm*20mm.Based on the area scan
data, the area of the maximum absorption was determined by spline interpolation.

Step 3: Zoom scan
Around this point, a volume of 30mm*30mm*34mm (fine resolution volume scan,
zoom scan) was assessed by measuring 7*7*7 points. On this basis of this data set,
the spatial peak SAR value was evaluated with the following procedure:
The data at the surface was extrapolated, since the center of the dipoles is 2.1mm
away from the tip of the probe and the distance between the surface and the lowest
measuring point is 1.2mm. (This can be variable. Refer to the probe specification) The
extrapolation was based on a least square algorithm. A polynomial of the fourth order
was calculated through the points in z-axes. This polynomial was then used to
evaluated the points between the surface and the probe tip. The maximum
interpolated value was searched with a straight-forward algorithm. Around this
maximum the SAR values averaged over the spatial volumes (1g or 10g) were
computed using the 3D-Spline interpolation algorithm. The volume was integrated with
the trapezoidal algorithm. One thousand points (10*10*10) were interpolated to
calculate the average. All neighboring volumes were evaluated until no neighboring
volume with a higher average value was found.
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Step 4: Power reference measurement (drift)

The SAR value at the same location as in step 1 was again measured. ( If the value
changed by more than 5%, the evaluation is repeated.)

1.10 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 4 professional system). A Model ET3DV6 1705 E-field probe is used to
determine the internal electric fields. The SAR can be obtained from the equation SAR=
o (|Ei[?)/ p where o and p are the conductivity and mass density of the tissue-simulant.

The DASY4 system for performing compliance tests consists of the following items:

A standard high precision 6-axis robot (Stabile RX family) with controller, teach
pendant and software. An arm extension for accommodation 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.

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

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.

A computer operating Windows 2000.
DASY4 software.

Remote control with teach pendant and additional circuitry for robot safety such as
warning lamps, etc.

The SAM twin phantom enabling testing left-hand, right-hand and body-worn
usage.

The device holder for handheld mobile phones.
Tissue simulating liquid mixed according to the given recipes.

Validation dipole kits allowing validating the proper functioning of the system.
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1.11 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 +/- 10% from the
target SAR values. These tests were done at 2450MHz. 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°C, the relative humidity was in the range 60% 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.

D C F

A B _| E I

Fig. b the microwave circuit arrangement used for SAR system verification

Agilent Model E4438C Signal Generator
Mini-Circuit Model ZHL-42 Preamplifier
Agilent Model E4416A Power Meter
Agilent Model 8481H Power Sensor

HT CP6100 20N Dual directional coupler

mm o o w »

Reference dipole antenna
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L Target Target
Validation | Frequency Measured | Measured | Measured
. SAR 1g SAR 10g
Kit MHz SAR 1g SAR 10g Date
(250mW) | (250mW)
D2450V2
2450 13.5 6.25 13.33 6.17 2007-03-13
SN:733
D2450V2
2450 13.5 6.25 13.37 6.23 2007-03-14
SN:733

Table1. Result System Validation

1.12 Tissue Simulant Fluid for the WLan 802.11b/g

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 Agilent E5071B Network Analyzer (300 KHz-8500 MHz). The
Conductivity (o) and Permittivity (p) are listed in Table 2.For the SAR measurement
given in this report. The temperature variation of the Tissue Simulant Fluid was 22°C.

. . PP . imul
Wireless Tissue imit/ Permittivity | Conductivity S _uated
Lan Type Limit/Measured ©) (©) Tissue

Temp (°C)
Recommended Limit 52.7£5% 1.95+5% 20-24
802.11b/g Body Measured, 2007-03-13 51.94 1.971 221
Measured, 2007-03-14 51.92 1.982 21.6

Table 2. Dielectric parameters for the Frequency Band 850MHz&1900MHZ

1.13 Test Standards and Limits
According to FCC 47 CFR §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 specifics absorption rate (SAR) in Section 4.2 of “IEEE Standard for Safety
Levels with Respect to Human Exposure to Radio Frequency Electromagnetic Fields,
3KHz to 300GHz,” ANSI/IEEE C95.1-1992, Copyright 1992 by the Institute of Electrical
& Electronics Engineers, Inc., New York, New York 10071.
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Uncontrolled Environment
Human Exposure .
General Population

1.60 mW/g

Spatial Peak SAR
(averaged over a mass of 1g)

Table3. 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.
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2. Summary of Results

802.11b SAR
Test Configuration SAR, Averaged over 1g (W/kg) Temperature
Mode Verdict
Channel/Power(dBm) Low/16.4 | Middle/16.2 | High/16.7 ()
Rate:11M 0.037 0.046 0.054 22 Pass
Vertical
802.11b Rate:5.5M - - 0.050 22 Pass
Body Rate:11M 1.04 1.03 0.797 22 Pass
Horizontal
Rate:5.5M 0.761 - - 22 Pass
802.11g SAR
Test Configuration SAR, Averaged over 1g (W/kg) Temperature Verdict
Mode
Channel/Power(dBm) Low/16.6 Middle/17.2 | High/16.7 ()
Rate:54M 0.018 0.019 0.024 22 Pass
Vertical Rate:36M - - 0.027 22 Pass
802.11g Rate:24M - - 0.055 22 Pass
Body Rate:54M 0.389 0.527 0.395 22 Pass
Horizontal Rate:36M - 0.628 - 22 Pass
Rate:24M - 0.677 - 22 Pass
Maximum Values
Conducted
Frequency " Output |1g Average|Power Driftf Amb. )
Band(MHz) EUT position Power (W/Kg) (dB) Temp ( )| Verdict
(dBm)
Body-Worn-Vertical-High-Channel(11M) 16.7 0.054 0.206 22 PASS
802.11b
Body-Worn-Horizontal-Low-Channel(11M) 16.4 1.04 -0.032 22 PASS
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802.11g

Body-Worn-Vertical-High-Channel(24M)

16.7

0.055

0.354

22

PASS

Body-Worn-Horizontal-Middle-Channel(24M)

17.2

0.677

0.208

22

PASS

Note:

1. The low, middle and high channels are CH1/2412MHz, CH6/2437MHz and CH11/2462MHz separately.

phantom; in the vertical position the distance from the sample to the phantom is 1.5 cm.

Body-Worn-802.11g-Vertical-High(Rate 54M) configuration is 0.379dB.

For all the tests, the maximum absolute value of the power drift which is under the

For the Bodyworn measurements, in the horizontal position the notebook computer pressed close to the
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Instrument Model Serial number NO. Dat? of I_ast
Calibration

Desktop PC COMPAQ EVO N/A GSM-SAR-025 N/A

Dasy 4 software V 4.7 build 44 N/A GSM-SAR-001 N/A
Probe ES3DV3 3088 GSM-SAR-034 2006.12.12
DAE DAE3 569 GSM-SAR-023 2006.12.08
2450MHz system validation D2450V2 733 GSM-SAR-019 2006.12.12

dipole

Phantom SAM 12 TP-1283 GSM-SAR-005 N/A

Robot RX90L F03/5V32A1/A01 GSM-SAR-028 N/A
Dielectric probe kit 85070D US01440168 GSM-SAR-016 2006.12.19
Agilent network analyzer E5071B MY42100549 GSM-SAR-007 2006.12.19
Agilent signal generator E4438 14438CATO-19719 GSM-SAR-008 2006.12.19
Mini-Circuits preamplifier ZHL-42 D041905 GSM-SAR-033 2006.04.19
Agilent power meter E4416A GB41292095 GSM-SAR-010 2006.12.19
Agilent power sensor 8481H MY41091234 GSM-SAR-011 2006.12.19
HT CP6100 20N Coupling 6100 SCP301480120 GSM-SAR-012 2006.12.19
R&S Universal radio CMU200 103633 GSM-AUD-002 2006.12.19

communication tester
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4.1 Body-Worn-802.11b-Vertical-Low(Rate 11M)

Date/ Time: 2007-3
Test Laboratory: SGS-GSM
802.11b-Body-Worn-Vertical-Low(11M)
DUT: TL-WM322GSefTiypk: RBRFEBY9LCTQC-236

Communi cati on Syesgtueem:c yWi Ri4(124 S\DH)zL; DRurt y Cyc |l e
Medi um: MSL2450-Bedy Mesdcidumfpad2ZmMmahd+ME2; ¢ =
1000 kg/ m

Phantom section: Fl at Section

DASY4 Configuration:

o Probe: ES3DV3 - SN3088; ConvF(4.33, 4.33, 4.33); Calibrated: 2006-12-12

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

e Electronics: DAE3 Sn569; Calibrated: 2006-12-8

e Phantom: SAM 12; Type: SAM V4.0; Seria: TP-1283

e Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Body Worn Ar dow§damMyg 24 xrQelmeh) : grid: dx=15m

Maxi mum value of SAR (interpolated) = 0.041 m
Body Worn - LSwadlMTXZo o) We(alexw7 ¥ mgntCwybeédoO:
dy =5 mm, dz=5mm

Reference Value = 4.23 V/m; Power Drift = -0.
Peak SAR (extrapolated) = 0.070 W kg

SAR(1 g) =SBARQ030G oW/ g;0.021 mW/ g
Maxi mum value of SAR (measured) = 0.039 mW/g
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dB
— 0.000

— -4.76

-9.52

-14.3

-19.0

-23.8

0 dB = 0.039mW/g

4.2 Body-Worn-802.11b-Vertical-Middle(Rate 11M)

Date/ Time: 2007-3
Test Laboratory: SGS-GSM
802. 11b-Body-Worn-Vertical -Middle(11M)
DUT: TL-WM322GSefTypk: RBROABY9CTQC-236

Communicati on Syesqtueem:c yWi Ri4(3274 NDH)ZL; DFurt y Cycl e
Medi um: MSL2450- Bedys Mesdcidum fp.adx2mahob+MBEAL.9¢ »p
1000°%kg/ m

Phantom section: Fl at Section

DASY4 Configuration:
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Probe: ES3DV 3 - SN3088; ConvF(4.33, 4.33, 4.33); Calibrated: 2006-12-12
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2006-12-8

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Body Worn - Middle(1ludBs/uAreeantScgan df 749115
Maxi mum value of SAR (interpolated) = 0.049 m
Body Worn - Mi8dae (Q071M] X Zpe@asx7 xmhgntCwb ¢ d !
dy=5mm, dz=5mm

Reference Value = 4.37 V/ m; Power Drift = 0.1
Peak SAR (extrapolated) = 0.087 W kg

SAR(1 g) =SAR(026 oW/ g;0.027 mWwW/ g

Maxi mum value of SAR (measured) = 0.049 mW/g
dB

— 0.000

— -4.64

-13.9

-18.6

-23.2

-9.28

0dB = 0.049mW/g
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4.3 Body-Worn-802.11b-Vertical-High(Rate 11M)
Date/ Time: 2007-3
Test Laboratory: SGS-GSM
802. 11b-Body-Worn-Vertical-High(11M)
DUT: TL-WM322GSeflTipk: RTEY9LCTQC- 236

Communicati on Syesqtuem:c yWi Ri4(624 5NDH)ZL; DFurt y Cycl e
Medi um: MSL2450- Bedys Medcidum fp.adBmMehdD+MBEAL c9¢0 p
1000°kg/ m

Phantom section: Fl at Section

DASY4 Configuration:

o Probe: ES3DV3 - SN3088; ConvF(4.33, 4.33, 4.33); Calibrated: 2006-12-12

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

o Electronics: DAE3 Sn569; Calibrated: 2006-12-8

e Phantom: SAM 12; Type: SAM V4.0; Seria: TP-1283

e Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Body Worn /-ArHeiag hJclalmM(@Bd b x Ordexnlt) gri d: dx=15n

Maxi mum value of SAR (interpolated) = 0.057 m
Body Worn - HSghOQlLIMXZIZXZ3ome(alow7 ¥xmhgntCwbédO
dy=5mm, dz=5mm

Reference Value = 4.17 V/ m; Power Drift = 0.2
Peak SAR (extrapolated) = 0.103 W kg

SAR(1 g) =SAR0F2 oW/ g; 0.031 mw/g
Maxi mum value of SAR (measured) = 0.058 mW/g
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0.000

-10.0

-20.0

-30.0
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SAR, Zoom Scan (Tx7xThValue Along 2, X=3, ¥=3

0.060

0.055
0.050 4

0.0451

0.040

0.035

o
%uma

0.025
0.020

0.015

0,010+

0.005-

0.000

0.005

0.015

4.4 Body-Worn-802.11b-Vertical-High(Rate 5.5M)

Test

802.

DUT:

Communicati on

TL- WM322GSeTypk:

Laboratory:

Medi um:

Phant om

DASY4

Configuration:

section:

FI at

SGS- GSM

Date/ Ti me:

RPE89CTQC- 236

S yesqtueem:c yWi Ri4(624 SNDH)ZL,; DFurt y
MSL2450- Bedys Medcidum fpadBmahd+MEAL .90 p
1000°kg/ m

Secti on

o Probe: ES3DV3 - SN3088; ConvF(4.33, 4.33, 4.33); Calibrated: 2006-12-12

2007- 3

11b-Body-Worn-Vertical-High(5.5M)

Cycl e



Order No: SHAGSM0703002-1
Date: Apr. 20, 2007
Page: 23 of 74
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2006-12-8
Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283
Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Body Worn )-/ Atiegah (Sb5c. a9M a(s7ul » &hd xtl )gir i d: dx =15

Maxi mum value of SAR (interpolated) = 0.051 m
Body Worn - HiSghh5 .(YM)7/xZ9 veha?sx7 ¥ g ftCwb e doO
dy=5mm, dz=5mm

Reference Value = 4.66 V/ m,; Power Drift = 0.0.
Peak SAR (extrapolated) = 0.094 W/ kg

SAR(1 g) =SARQ0P0 gW/ g; 0.028 mw/ g

Maxi mum value of SAR (measured) = 0.053 mW/g

dB

— 0.000

— -5.20

-10.4

-15.6

-20.8

-26.0

0dB = 0.053mW/g
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4.5 Body-Worn-802.11b-Horizontal-Low(Rate 11M)

Date/ Time: 2007-3
Test Laboratory: SGS-GSM
802. 11b-Body-Worn-Horizontal-Low(11M)
DUT: TL-WM322GSeTipk: RFEYPCTQC- 236

Communicati on Syesqtuem:c yWi Ri4(124 5NDH)ZL; DFurt y Cycl e
Medi um: MSL2450- Bedys Mesdcidumfpad2ZmMmahdb+MBE2;; @ =
1000°kg/ m

Phantom section: Fl at Section

DASY4 Configuration:

o Probe: ES3DV3 - SN3088; ConvF(4.33, 4.33, 4.33); Calibrated: 2006-12-12

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

o Electronics: DAE3 Sn569; Calibrated: 2006-12-8

e Phantom: SAM 12; Type: SAM V4.0; Seria: TP-1283

e Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Body Worn - Low(11l1M)Me2a/lsAr emaenSc ami §:7 1dxx=1%
Maxi mum vahoterepfol @aARd)i = 1.25 mW/ g

Body Worn - LoSwWaln M)7 X7 xZoo)avi(a’xi7 ¥ g ntCuwh é d C
dy=5mm, dz=5mm

Reference Value = 4.98 V/ m; Power Drift = -0.
Peak SAR (extrapolated) = 1.99 W/ kg

SAR(1 g) =SAR(0140 mgy/ g= 0. 516 mW/ g

Maxi mum value of SAR (measured) = 1.14 mW/g



dB
0.000

-4.82

-9.64

-14.5

-19.3

-24.1
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12/102 Averaged SAR
SAR, Zoom Scan (TxTxThValue Along 2, X=3, ¥=3

1.1
1.0

0.7

0.5+

0.4

0.3

0.2-
0.1

0.005 0.010 0.015 0.020 0.025 0.030 0.035
m

0.0

4.6 Body-Worn-802.11b-Horizontal-Middle(Rate 11M)

Date/ Time: 2007-3
Test Laboratory: SGS-GSM
802. 11b-Body-Worn-Horizontal-Middle(11M)
DUT: TL-WM322GSeTypk: RFE9CTQC-236

Communicati on Syesgtueem:c yWi Ri4(3274 5MDH)Z; DFurt y Cycl e
Medi um: MSL2450-Bedys Mesdckidum fpad=2médho+MBL.9¢ p
1000°kg/ m

Phantom section: Fl at Section

DASY4 Configuration:

o Probe: ES3DV3 - SN3088; ConvF(4.33, 4.33, 4.33); Calibrated: 2006-12-12
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e Sensor-Surface: 4mm (Mechanical Surface Detection)

o Electronics: DAE3 Sn569; Calibrated: 2006-12-8

e Phantom: SAM 12; Type: SAM V4.0; Seria: TP-1283

e Measurement SW: DASY 4, V4.7 Build 44, Postprocessing SW: SEMCAD, V1.8 Build 171

Body Worn - Middle(1ludBs/uAreeantScgan df 749115
Maxi mum vahoterepfol @aARd)i = 1.34 mW/ g

Body Worn - Mi8dae (Q071M] XZpe@asx7 xmhgntCwb ¢ d !
dy=5mm, dz=5mm

Reference Value = 9.32 V/m; Power Drift = 0.0.
Peak SAR (extrapolated) = 1.96 W/ kg

SAR(1 g) =SAR(0130 mgy/ g= 0. 518 mW/ ¢

Maxi mum value of SAR (measured) = 1.14 mW/g

dB

— 0.000

—-4.42

-8.84

-13.3

-17.7

-22.1

0dB = 1.14mW/g
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4.7 Body-Worn-802.11b-Horizontal-High(Rate 11M)

Date/ Time: 2007-3
Test Laboratory: SGS-GSM
802. 11b-Body-Worn-Horizontal-High(11M)
DUT: TL-WM322GSeTipk: RFEYPCTQC- 236

Communicati on Syesqtuem:c yWi Ri4(624 5NDH)ZL; DFurt y Cycl e
Medi um: MSL2450- Bedys Medcidum fp.adBmMehdD+MBEAL,c9¢0 p
1000°kg/ m

Phantom section: Fl at Section

DASY4 Configuration:

o Probe: ES3DV3 - SN3088; ConvF(4.33, 4.33, 4.33); Calibrated: 2006-12-12

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

o Electronics: DAE3 Sn569; Calibrated: 2006-12-8

e Phantom: SAM 12; Type: SAM V4.0; Seria: TP-1283

e Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Body Worn 3/ Afriegah (Slclav)e { stulree xtl )gr i d: dx=15

Maxi mum value of SAR (interpolated) = 0.992 m
Body Worn - HiScha(nl 1(M)x37/ xZio)ore{aZx 7 ¥ hg ftCwhb é d O
dy=5mm, dz=5mm

Reference Value = 5.57 V/ m; Power Drift = 0.2
Peak SAR (extrapolated) = 1.67 W/ kg

SAR(1 g) =SBAR7920 oW/ g; 0.398 mw/ g
Maxi mum value of SAR (measured) = 0.861 mW/g
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dB
— 0.000

— -5.00

-10.0

-15.0

-20.0

-2h.0

0dB =0.861mW/g

4.8 Body-Worn-802.11b-Horizontal-Low(Rate 5.5M)

Date/ Time: 2007-3
Test Laboratory: SGS-GSM
802. 11b-Body-Worn-Horizontal-Low(5.5M)
DUT: TL-WM322GSefypk: RPE@9CTQC- 236

Communicati on Syesqtuem:c yWi Ri4(124 5NDH)Z; DFurt y Cycl e
Medi um: MSL2450- Bedys Mesdcidum fpad2Z2mahdb+MB2;; ¢ =
1000°%kg/ m

Phantom section: Fl at Section

DASY4 Configuration:

o Probe: ES3DV3 - SN3088; ConvF(4.33, 4.33, 4.33); Calibrated: 2006-12-12
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Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2006-12-8
Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283
Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Body Worn )-/ Arceva( 5B5.caMe a(sTuk x 4 xtl )gir i d: dx=15n

Maxi mum value of SAR (interpolated) = 0.898 m
Body Worn - L&w@ah. SMKI7ZFIme(alou7 kg tCwb eé dO
dy=5mm, dz=5mm

Reference Value = 3.43 V/m; Power Drift = 0.1
Peak SAR (extrapolated) = 1.47 W/ kg

SAR(1 g) =SAR7T&6Q@ oW/ g; 0.383 mW/ g

Maxi mum value of SAR (measured) = 0.842 mW/g

dB

— 0.000

—-4.54

-13.6

-18.2

-22.7

-9.08

0 dB = 0.842mW/g
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4.9 Body-Worn-802.11g-Vertical-Low(Rate 54M)

Date/ Time: 2007-3
Test Laboratory: SGS-GSM
802.11g-Body-Worn-Vertical-Low(54M)
DUT: TL-WM322GSeTipk: RFEYPCTQC- 236

Communicati on Syesqtuem:c yWi Ri4(124 5NDH)ZL; DFurt y Cycl e
Medi um: MSL2450- Bedys Mesdcidumfpad2ZmMmahdb+MBE2;; @ =
1000°kg/ m

Phantom section: Fl at Section

DASY4 Configuration:

o Probe: ES3DV3 - SN3088; ConvF(4.33, 4.33, 4.33); Calibrated: 2006-12-12

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

o Electronics: DAE3 Sn569; Calibrated: 2006-12-8

e Phantom: SAM 12; Type: SAM V4.0; Seria: TP-1283

e Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Body Worn Ar doowiSsaAMPE @4 xelmebh) : grid: dx=15m

Maxi mum value of SAR (interpolated) = 0.020 m
Body Worn - LBwé&BA4AMT XZo 0)Me(alsxw7 ¥mgtCwb e do.
dy=5mm, dz=5mm

Reference Value = 2.05 V/ m; Power Drift = 0.1
Peak SAR (extrapolated) = 0.036 W kg

SAR(1 g) =SAR(018 oW/ g;0.010 mw/g
Maxi mum value of SAR (measured) = 0.020 mW/g
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dB
— 0.000
—-10.0
-20.0
J:.\
bb‘ : L
e
-30.0
4
-40.0
-50.0

0 dB =0.020mW/g

4.10 Body-Worn-802.11g-Vertical-Middle(Rate 54M)

Date/ Time: 2007-3
Test Laboratory: SGS-GSM
802.11g-Body-Worn-Vertical -Middle(54M)
DUT: TL-WM322GSefTypk: RBROABY9CTQC-236
Communicati on Syesqtueem:c yWi Ri4(3274 NDH)ZL; DFurt y Cycl e
Medi um: MSL2450- Bedys Mesdcidum fp.adx2mahob+MBEAL.9¢ »p

1000°%kg/ m
Phantom secti on: FI at Secti on

DASY4 Configuration:
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Probe: ES3DV 3 - SN3088; ConvF(4.33, 4.33, 4.33); Calibrated: 2006-12-12

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2006-12-8

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Body Worn - Middl e(5KddBs/uAreenantScgarn df 7d»x9115
Maxi mum value of SAR (interpolated) = 0.020 m
Body Worn - Mi8dae (64MJ X Zpe@aBx7 xmhgntCwb ¢ d
dy=5mm, dz=5mm
Reference Value = 2.48 V/ m; Power Dri ft = 0. 0
Peak SAR (extrapolated) = 0.037 W/ kg
SAR(1 g) =SARQ0106 oW/ g;0.011 mW/ g
Maxi mum value of SAR (measured) = 0.021 mW/ g
dB
— 0.000
—{-10.0
-20.0

. »

w38

.{}("f
-30.0 ']f
-40.0
-50.0

0dB = 0.021mW/g
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4.11 Body-Worn-802.11g-Vertical-High(Rate 54M)
Date/ Time: 2007-
Test Laboratory: SGS-GSM
802. 11g-Body-Worn-Vertical-High(54M)
DUT: TL-WM322GSeflTipk: RTEY9LCTQC- 236

Communicati on Syesqtuem:c yWi Ri4(624 5NDH)ZL; DFurt y Cycl e
Medi um: MSL2450- Bedys Medcidum fp.adBmMehdD+MBEAL c9¢0 p
1000°kg/ m

Phantom section: Fl at Section

DASY4 Configuration:

o Probe: ES3DV3 - SN3088; ConvF(4.33, 4.33, 4.33); Calibrated: 2006-12-12

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

o Electronics: DAE3 Sn569; Calibrated: 2006-12-8

e Phantom: SAM 12; Type: SAM V4.0; Seria: TP-1283

e Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Body Worn -2/HArgeha 5AcMd)ie a § rlexnehx 1gri d: dx=15

Maxi mum value of SAR (interpolated) = 0.026 m
Body Worn - Highdm4M)x 2X ZoMe@csxu7 g MtCwb é d (
dy=5mm, dz=5mm

Reference Value = 2.36 V/ m; Power Drift = 0.3
Peak SAR (extrapolated) = 0.045 W/ kg

SAR(1 g) =SAR(028 gW/ g;0.014 mWwW/ g
Maxi mum value of SAR (measured) = 0.026 mW/g
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dB
— 0.000

—-10.0

-20.0

!-'/f/

-30.0

-40.0

-h0.0 I

0dB =0.026mW/g

4.12 Body-Worn-802.11g-Vertical-High(Rate 36M)

Date/ Time: 2007-3
Test Laboratory: SGS-GSM
802.11g-Body-Worn-Vertical-High(36M)
DUT: TL-WM322GSefTypk: RBROABY9CTQC-236
Communicati on Syesqtueem:c yWi Ri4(624 5NDH)ZL; DFurt y Cycl e
Medi um: MSL2450- Bedys Mesdcidum fpad®Bmahd+MBEAL 90 p

1000°%kg/ m
Phantom secti on: FI at Secti on

DASY4 Configuration:
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Probe: ES3DV 3 - SN3088; ConvF(4.33, 4.33, 4.33); Calibrated: 2006-12-12
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2006-12-8

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Body Worn -3/HArgeha 3%BcMdier a § Wrlexnehx 1gri d: dx=15

Maxi mum value of SAR (interpolated) = 0.029 m
Body Worn - HighdB6M)x BX ZoMe@cx7 g tCwb é d (
dy=5mm, dz=5mm

Reference Value = 2.43 V/ m; Power Drift = 0.3
Peak SAR (extrapolated) = 0.052 W kg

SAR(1 g) =SBARQ020 oW/ g; 0.016 mw/g

Maxi mum value of SAR (measured) = 0.030 mW/g
dB

— 0.000

—-4.74

-9.48

-14.2

-19.0

-23.7

0 dB = 0.030mW/g
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4.13 Body-Worn-802.11g-Vertical-High(Rate 24M)
Date/ Time: 2007-3
Test Laboratory: SGS-GSM
802. 11g-Body-Worn-Vertical-High(24M)
DUT: TL-WM322GSeflTipk: RTEY9LCTQC- 236

Communicati on Syesqtuem:c yWi Ri4(624 5NDH)ZL; DFurt y Cycl e
Medi um: MSL2450- Bedys Medcidum fp.adBmMehdD+MBEAL c9¢0 p
1000°kg/ m

Phantom section: Fl at Section

DASY4 Configuration:

o Probe: ES3DV3 - SN3088; ConvF(4.33, 4.33, 4.33); Calibrated: 2006-12-12

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

o Electronics: DAE3 Sn569; Calibrated: 2006-12-8

e Phantom: SAM 12; Type: SAM V4.0; Seria: TP-1283

e Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Body Worn /-ArHeiag hJc2admM(@B3 i x Ordexnlt) gri d: dx=15n

Maxi mum value of SAR (interpolated) = 0.059 m
Body Worn - HSghOQ24MX7ZX3ome(alexu7 ¥xmhgntCwbédoO
dy=5mm, dz=5mm

Reference Value = 4.14 V/ m; Power Drift = 0.3
Peak SAR (extrapolated) = 0.114 W/ kg

SAR(1 g) =SAR0®6 oW/ g; 0.030 mw/g
Maxi mum value of SAR (measured) = 0.060 mW/g



dB
0.000

-b.64

-11.7

-17.5

-23.4

-29.2
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0 dB = 0.060mW/g
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12/102 Averaged SAR
SAR, Zoom Scan (TxTxThValue Along 2, X=3, ¥=3

0,080+

0,055

0.050+

0.045

0.040
0.035+

%ﬂ.ﬂm

0.025

0,020

ﬂ.ﬂ15-;

0.010 -

0.005

0.000

0.005

4.14 Body-Worn-802.11g-Horizontal-Low(Rate 54M)

Test

802.

DUT:

Communicati on

Medi u

Laboratory:

SGS-

Date/ Ti me:

GSM

11g-Body-Worn-Horizontal -Low(54M)

TL- WM322GSeTypk:

m:

1000°%kg/ m

Phant

DASY4

om

section:

FI at

Configuration:

RPE89CTQC- 236

S yesqtueem:c yWi Ri4(124 SNDH)Z,; DFurt y
MSL2450- Bedys Mecidumfp.ad22mdahd# ME 2 ;¢

Secti on

o Probe: ES3DV3 - SN3088; ConvF(4.33, 4.33, 4.33); Calibrated: 2006-12-12

Cycl e
(]

2007- 3
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Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2006-12-8
Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283
Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Body Worn Ar doowiSsaAME @4 xelmebh) : grid: dx=15m

Maxi mum value of SAR (interpolated) = 0.472 m
Body Worn - LBwé&BbBbA4AMT XZo 0)Me(alsw7 ¥mgtCwb e do .
dy=5mm, dz=5mm

Reference Value = 1.44 V/m; Power Drift = 0.1
Peak SAR (extrapolated) = 0.761 W kg

SAR(1 g) =SAR@G89 gW/ g; 0.193 mWwW/ g

Maxi mum value of SAR (measured) = 0.430 mW/g
dB

— 0.000

—-4.82

-14.5

-19.3

-24.1

-9.64

0dB = 0.430mW/g
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4.15 Body-Worn-802.11g-Horizontal-Middle(Rate 54M)

Date/ Time: 2007-3
Test Laboratory: SGS-GSM
802.11g-Body-Worn-Horizontal-Middle(54M)
DUT: TL-WM322GSeTipk: RFEYPCTQC- 236

Communicati on Syesqtueem:c yWi Ri4(3274 5NDH)ZL; DFurt y Cycl e
Medi um: MSL2450- Bedys Medcidum fp.ad2meho+MBAL,9¢ p
1000°kg/ m

Phantom section: Fl at Section

DASY4 Configuration:

o Probe: ES3DV3 - SN3088; ConvF(4.33, 4.33, 4.33); Calibrated: 2006-12-12

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

o Electronics: DAE3 Sn569; Calibrated: 2006-12-8

e Phantom: SAM 12; Type: SAM V4.0; Seria: TP-1283

e Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Body Worn - 2MiAd celae (S5cdaMk)a € Wrlexnehx 1gri d: dx=1
Maxi mum value of SAR (interpolated) = 0.613 m
Body Worn - Mi dSldeaen 5™ 7 7 )Ae(emuT ¥ g 1tCwb € o
dy=5mm, dz=5mm

Reference Value = 1.56 V/ m; Power Drift = 0.2
Peak SAR (extrapolated) = 1.03 W/ kg

SAR(1 g) =SARbH20 oW/ g;0.261 mwW/g
Maxi mum value of SAR (measured) = 0.578 mW/g
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dB
— 0.000

— -4.88

-9.76

-14.6

-19.5

-24.4

0dB =0.578mW/g

4.16 Body-Worn-802.11g-Horizontal-High(Rate 54M)

Date/ Time: 2007-3
Test Laboratory: SGS-GSM
802.11g-Body-Worn-Horizontal -High(54M)
DUT: TL-WM322GSefTypk: RBROABY9CTQC-236

Communicati on Syesqtueem:c yWi Ri4(624 5NDH)ZL; DFurt y Cycl e
Medi um: MSL2450- Bedys Mesdcidum fpad®Bmahd+MBEAL 90 p
1000°%kg/ m

Phantom section: Fl at Section

DASY4 Configuration:
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Probe: ES3DV 3 - SN3088; ConvF(4.33, 4.33, 4.33); Calibrated: 2006-12-12

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2006-12-8

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Body Worn /-ArHeiag hJccadmM(@Bd i x Ordexnlt) gri d: dx=15n

Maxi mum value of SAR (interpolated) = 0.461 m
Body Worn - HSghOQS54MXI7IZX3ome(aleu7 ¥xmhgtCwbédoO
dy=5mm, dz=5mm

Reference Value = 2.00 V/m; Power Drift = 0.1
Peak SAR (extrapolated) = 0.774 W/ kg

SAR(1 g) =SAR3®%26 oW/ g; 0.198 mw/ g

Maxi mum value of SAR (measured) = 0.434 mW/g

dB

— 0.000

— -4.62

-13.9

-18.5

-23.1

-9.24

0 dB = 0.434mW/g
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4.17 Body-Worn-802.11g-Horizontal-Middle(Rate 36M)

Date/ Time: 2007-3
Test Laboratory: SGS-GSM
802.11g-Body-Worn-Horizontal-Middle(36M)
DUT: TL-WM322GSeTipk: RFEYPCTQC- 236

Communicati on Syesqtuem:c yWi Ri4(3274 5NDH)ZL; DFurt y Cycl e
Medi um: MSL2450- Bedys Medcidum fp.ad2meho+MBAL,9¢ p
1000°kg/ m

Phantom section: Fl at Section

DASY4 Configuration:

o Probe: ES3DV3 - SN3088; ConvF(4.33, 4.33, 4.33); Calibrated: 2006-12-12

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

o Electronics: DAE3 Sn569; Calibrated: 2006-12-8

e Phantom: SAM 12; Type: SAM V4.0; Seria: TP-1283

e Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Body Worn - Middle (MeMyuUrPermezat Sgraind:( 41 x D¢
Maxi mum value of SAR (interpolated) = 0.730 m
Body Worn - Middle (36M)/ Zdowas uSeaant( 7gx 7 x
dy=5mm, dz=5mm

Reference Value = 2.19 V/ m; Power Drift = -0.
Peak SAR (extrapolated) = 1.22 W/ kg

SAR(1 g) =SBAR628 oW/ g;0.315 mw/g
Maxi mum value of SAR (measured) = 0.689 mW/g
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dB
— 0.000

— -4.66

-9.32

-14.0

-18.6

-23.3

0 dB = 0.689mMW/g

4.18 Body-Worn-802.11g-Horizontal-Middle(Rate 24M)

Date/ Time: 2007-3
Test Laboratory: SGS-GSM
802.11g-Body-Worn-Horizontal-Middle(24M)
DUT: TL-WM322GSefTypk: RBROABY9CTQC-236

Communicati on Syesqtueem:c yWi Ri4(3274 NDH)ZL; DFurt y Cycl e
Medi um: MSL2450- Bedys Mesdcidum fp.adx2mahob+MBEAL.9¢ »p
1000°%kg/ m

Phantom section: Fl at Section

DASY4 Configuration:
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Probe: ES3DV 3 - SN3088; ConvF(4.33, 4.33, 4.33); Calibrated: 2006-12-12

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2006-12-8

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Body Worn - Middle(2KMdBs/uAreeantScgan df 749115
Maxi mum value of SAR (interpolated) = 0.805 m
Body Worn - Mi8dae(Q4MJ X Zpe@asx7 x¥xmhgntCwb ¢ d !
dy=5mm, dz=5mm

Reference Value = 7.40 V/m; Power Drift = 0.2
Peak SAR (extrapolated) = 1.34 W/ kg

SAR(1 g) =SBR6I0 oW/ g; 0.337 mW/g

Maxi mum value of SAR (measured) = 0.741 mW/g
dB

— 0.000

— -4.62

-13.9

-18.5

-23.1

-9.24

0dB = 0.741mW/g
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Appendix

1. Photographs of Test Setup

Fig.1 Photograph of the SAR measurement System

24508 Hz

15 cm

g

Fig.2 Photograph of the Tissue Simulant
Liquid depth 15cm for Body-Worn



Order No: SHAGSMO0703002-1
Date: Apr. 20, 2007
Page: 49 of 74

Fig.3 Photograph of the Body Vertical & Horizontal status

2. Photographs of the EUT
BT ] : 7

Fig.5 Back View Fig.6 Side View
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3. Probe Calibration certification

Callbration Laboratory of

Schmid & Partner
Enginearing Al

Tesghossanases a3, B34 Tarica, Swiasrisrd

Azcreiied by e Shelem Frcal DFim o Vsirsogy s farmediteion dccredinion Ma - SCS 106
Ths Ssdss Accreciisiiar Sarsdcs & ore of T Epnriorias ioBe L
W p e Bgptemrias ] o e §ecog i on of celbrsinn cemifosiee

Gl

Vol oF Ta Ll w1 A5

Thas cuithreben cerifcsin touree=i fw esebily o naersl viesdah, s meliie Tu phypl 008 OF Ak aiies (B
Thes AT A LhE i probmbiy are pvar o P Tolieersg pease aed orw pad] i el elhoate

i CmOE TR MU BRAT STELTIEE 1 i chuer mhorwiory feclny © ErSENTTEE Wresarars U2 1 1T el ey = TR

Caftamins £ ogwren usss (MATT coical e caltrsbon)

 Prirrary Staias LT Cal Cwn (Cilrainei by, Corificain We|  Bcbwduie] Gbvulin
Pmmry rwphnd Eald 180 GiRaT AN a0 [WETAS, e, 351 -DIEET) L
Py st B4R BAAAREETT Bhge-08 [WETAS, ko 351-D0SET) Apea?
Py s Edd1a B 1iEASET Brfge08 | WETAS, ey, 351 -DOGET) AgI?
Fieiiid 1 AB Aperdie S R0R ol 1A (METAS, Mo T L
gdreroe 70 28 dileeurks B ARHBE dige A (W TAS, b, 31 DDDBE L
Sofpreron W) £H AReaky Sh 387 i oAl (METAS, P i TOET) hagd?
Mapinoe P ESHVG =n N2 2-un-08 (EPEAD, Mo EB3-331)_lesil| dandd
DaEd Sh 21-JureD8 BPEAL Mo DAEL-854_ Jusde| r=3d
e il Chemcii Difw (i heaos) Hefvedvin i
B g HP Rl A Ty Ak b GGPEAD, i hewas crescs W8 I b chack Moy-0T
ifwie fsaiyne HP EYELE R TR I APEAT, I Nl ohsk TR0 i hmes csa (BT
Cnlsbrwisd ty
Approead by
o
Thin calrmbion corosiy: shell nol ba mpradsced seces il s welien aporrl of e lebonsiony.

Cartleam Me ES3-3088 Decls Page 1608
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Calibration Labaratory of e, B Schwuicernchar Bailiiesdersd
Schmid & Partner S s nunas Sitsiorepe
Enginearing &G e Barviale waizaern o redurs
Issphoasairasss 21 §88d Peilel, Haitesnd “'-.H_-'::;-!'_-:‘_'\- Swisk Cakbrbnn Sardce
Asrariine by e St Fiidurid e F Malvsagy ara Aormaten sccrsdistion Bo! SC5 100

Tha Ssinn Accred tailar Serdce m i oF B sgnakries in B B4
Bl uiimery dgreamart 4or ihe ecogeibon of cil el cemilostee

Glossary:

TSL fissue smulatng Squid
WORMEy 2 genaltivity in frea space

CanF sengilivity in TSL ! NORMy.x
CP dinds compression pon
Pokarization ¢ o matalicn ansund proba axis

Polarzation & & rotation arcund an axis that is in the plane ommel W prode as (at
measumamaent caner], La.. & =0 is nommal o probe axs

Calibration is Performed According io the Following Slandards:

a} IEEE 21d 1529-2003, "TEEE Recommenced Practice far Delemining the Fapk Spatial-
Awaraged Specific Absorpion Rate (SAR] in tha Human Hoad from Wirehess
Communications Devices: Measuameni Techniquas®, Decamioar 2000

b} CEMELEC EM 50381, "Basic standard for the messuremant of Spacific Abscrption Rabe
refated 10 human exposers o electromagnatic fislds from moebile phones (300 MHz - 3
GHz), July 200K

Methods Applied and Interpratation of Parameters:

s NORM 2z Assessed for E-felg polarization 5 = 0 (f < 800 MHz in TEM-call; f = 1800 Mz
R22 waveguide). MORM .2 are only intermediate values, i.e., the uncertainties of
NORMEy 7 does not sffoct the E*field uncerainty inside TSL |see bolow ConwF).

w  NORMY ¥z = NORMy, £ * freguency_redponse [see Frequancy Respanse Charl). This
lineanzation is Implamanted n DASYS software versions latar than 4.2, The uncarainty of
tha frequency responsga is included In the stated uncerainty of ConvF.

% DCPiyz DCP are numancal linasnzation paramaters assessed besed on ihe data of
powar swoap [no uncedainty requieed). DCP doas not depend on freguansy mor meadia,

« ConvF and Boundary Efect Paramstars: Assessed in fat phantom using E-Sald [or
Tamparature Transfer Standard for f < 800 MHz) and nside waveguide using analylical fleid
distributions based on powar measuraments fof 1 = 300 MHz. The same sotups are used S
aesasament of the paramaedars applied for boundary cempengation {alpha, dapth) of which
typical uncersinty walues are given, Thess parameters are used in DASYY soltwans o
improve proba accuracy dose 1o 1he Boundary. The sensitvity m TSL coresponds 1o
MRy, * Con® wherely the uncansnly comasponds o thal given foe Come A
frequancy tapandant ComeF is usad in DASY version 4.4 and highar which alows
eatapding the vabdity from + 50 MHz ta £ 100 MHz.

a  Spherical ooy (A0 dewvathon from salropy): in o iekd of kaw gradsnis realized using a
flad phanbam expased by a paich arilenna

* Sangar Offgel The sensor offsel comasponds 1o the offsal of vifual measurament centar
from tha prabe tin (on probe axia]. Mo bolensancs requined,

Cearificris Mo ES3-M08_DecE Pagn 2ol
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ES30V3 SN:3088 Decembar 12, 2006

Probe ES3DV3

SN:3088

Manufactured: July 20, 2005
Last calibrated: Seplember 13, 2005
Recallbrated: December 12, 2006

Calibrated for DASY Systems

(Moin: pon-compalizie sith DAST2 sysiesi)

Canbonis Mo EE3-3008 Decie Pags Al
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ES30W3 SM: 3088 Dacambar 12, 2006

DASY - Parameters of Probe: ES3DV3 SN:3088

Sensitivity in Free Space” Diode Compression”
Morm 131 £ 10.0% AV DCP X B4 iy
MoemY 123 eern pWImY OCP Y B4 my
Moemnl 137 £ 10.1% phiruimy DGR L 53 my

Sansitivity in Tissue Simulating Liquid {Conversion Faclars)

Flagse nee Page B

Boundary Effect

TEL 900 Mg Typical SAR gradiani- 5 % per mm
Berasr Cam io Fhaniom Surlsce Cistamce Zdmm 4.0 mm
SaR, %] Whlhel Corasiann Alparitm 24 n&
S8R %] Wiih Comecion Algorthm 1.0 i K]

TSL 1810 MHe  Typical BAR gradient: 10 % per mm
Sarmor Canler o Meanem Sufecs Distanog 1o mm 4,0 mm
EAR, [ ‘Without Cormection Algorithm 18 4.5
SAI, [ Wikh Correciion Algaritam oA 2

Sansor Offsed
Probe Tip o Seieor Cantai 2.0 mm

The reported uncestainty of measurement is staled a8 the standard uncertainty of
measurement multiplied by the coveraga Fecior k=2, which for a normal distribution
correspands bo 8 coverage probabiity of opprecimataly 35%,

= Them peemriaret of MOIEEY 0 ol plect e ek sncarinoriy ke THL jses Paga Bj
o i FEEEER Rl regursd

Cribcaie Mo ES3-10M1_Deci® Page S ol
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ES30V3 BN:3088 Decamber 12, 2008

Frequency Response of E-Field
(TEM-Call:ifi110 EXX, Wavaguide; RZ2)

=
o

Froqeency et fomnalaes
o
[’
I
L
!
1

=1

Qa4

a5

f M)
— & TEM —8—RI7

Unoerainty of Freguency Responss of E-Neia- £ 6.0% w=3}

Canteain Mo E53-M04_Dsols Paga 6ol B
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ES30VI SM:-3088 Decamber 12, 2006

Receiving Pattern (¢), 3 = 0°

= 000 Mz, TEM IFi110EK

——x ——F —8—7 —0=Tm

111 . 1 e 30 WlHE

a4 T === 0] MHE
g oz e 0] M
E ::WW B S0

frye [ [ —a 2500 W

A8

na

in

[~ 158 120 i e ] 1] 5]
1

Unoortalnty of Axial lspiropy Assessmant: £ 05% [K=3)]

Ceriifiorin Poc DS (D8 Page 4 al U
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ESI0VI SH-A0R8 December 12, 2006

Dynamic Range f(SAR;..4)

(Waveguide RZ2, f = 1800 MHz)

1.E+3

Irpart gl [14¥]

LE=1

1. B4
O o001 a1 ot 1 13 100

na

L S N E RN K.

-3

A0 ¥

Lid ey nm 1 1 LE 108

EAR |mificm’]

Erras [dBj

Uneartainty of Linearily Adsasamant: £ 0.8% m=2}

Cirificaia fo ESE-HEA DmcOf Pege Tol'§
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ES30VI 5M:3088 ecember 12, 2006

Conversion Factor Assessment

f = 050 M, WELS B0 (hasd) ¥ = 1818 MHe, WOLS R2F raaid)
Mmn

—8— hrpipical  —— ManraeTE —— Aaabfacal | —e— W P Ll

A[Meir) Veliiy (MHal'  THL  Feewiiteity  Cosduciisity  Aphs Dspih  Com Uncariminiy

W0 £ 510 Hosd 415+5% 007+ 5% 100 1B GO0 & V0 (=)
1800 +50) & 100 Head 400 +5% 1402 5% DI3  LE BOT £ VLN (=)
W00 2500 & 100 Head 400:+%% 180+ 5% pra 1 Q5T & TR (2|
2950 £B0/ & 100 Head 397 +5% 180 +5% T4 S WS 1 10.0% (k=)
SO0 4B0/%100 Body BAOE3%  L0NES 1 17 A2 4 100 =)
MG 480/ %100 Body BMD28% TAR 4o 100 T8 ABE 180N =iy
2000 250/ m 104 Body 53iaf% 153 a5% nEe 137 451 21700 =2
M5 2 BO (2 100 Body SRT2S% 10545 D63 112 433 3 1LE% (usT)

¥ Thas walldiy ol & 900 Miiz only sapbes for DASY vioi snd bighar jees Pags 1. Tha ercensimy la fe RRS
Hhhrwdm'— wred B o Band

Ciarificais ho: EE-3008_Dschi Pagn Ao B
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ES30WI 5M:30288 Dacambar 12, H006

Deviation from Isotropy in HSL
Error {§, 8], 1 = 900 MHz

[
W-130-000 0 -0 B 0 B 40 - R
o033 EomnE So4pd i Boesas0 Mok

Uncertainty of Spferical lsotrapy Anssasmsnl 2 6% k=5

Cerificrn Mo 53388 _Decit Paga ol
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4. DAE Calibration certification

Callbration Laboratory of oA
Schmid & Partner e
Engineering AG GEMEA
m.mm—.wu "EEE‘

[CALIBRATION CERTIFICATE ]

Cibject DAES - 20 000 D03 AA - SM B&5

Cnl tamam prucsdubis] A CAL-DE.w12
Cafibration procedurs Tor the data acquision electranica (DAE]

Cfibarion daie Decembar 8, 2008

Conction i i swibrsd kem |7 TOMMARDE

Fhin B0 PATRCAE darurranty fha ey 1 e EINATH, WHech s e physiosl anls O mssurements {50,
TMWﬂhuwlﬂme“ﬁ-hﬂmmlﬂ—Mdhm

Al cailaions S Doen condscind in S ciosd aixeaiey ity sreionman lempeniirs G2 £ 3700 a0 Rmidlly £ 70%

1
¢ Calitibiey Eadomanl (s PARTE cribicsl For cailsrdion)

Hwwiaety 141 Copl Dol T by, Do R Fnaciisd Calibralion
Pl Pasoess Calbwior Typs 702 | SN A20EA00 A %-Dict-00 [Fical AGH b 5400y [~
Kpithbay Mutimsinr Ty 3081 SN AOITE co-0c-08 (Elal &3, hoc BT et -pF
Secondary Siarrae |ip# Chck Dutw | b | _ ek Chas

[ m—— |:as L 08 A 00T 15-dun-08 SEREAL i Fedubs onach] I P Calal Junedl7

L] i

U P o ek
o R

Hiluain] | Camaineer 8, JO0R

Then calilramios o6 ioae phall noi be regescucsd aogs Nkl silol siien ol thm

Garificatn Ne DAE3-5E0_Dools Paga t of §



Order No: SHAGSM0703002-1
Date: Apr. 20, 2007
Page: 60 of 74

Calisration Laboratory of
Zohmid & Partner

Enginaaring MG
Tasgraunsiranse 4, 34 Tarich, Sardzuriend

Ficcrardiied by e Sevkw Pachirad O/Ficn of Karmiogy and Aenadiinion Arceaditation Wo: SCS 108
T Swins Azcresiialsen Ssnacs i me of Lhe dgasolles 12 1fa EA
Tl Agjiwsmant ler tha mecognitioa of calBmdoe carificaies

Glossary
DAE data acquisiion electronics
Connecior angle information wsed in DASY system bo align probe sensar X 10 tha robod

coordinain system,

Methods Applied and interpretation of Parameters
« DOC Vaoitage Messurement: Calibralion Factor assessed for usa in DASY syslam by
cormparison with a calibrated instrument ireceable (o national standards. The figura given
comesponds 4o the ull scale range af the volimeter in the respactive Fangs.

s Commecior angle: The angle of the connacior is assessed maasuring the angks
machanically by a tool insarted. Uncartainty is not required.

& The loliowing paramelers contain technical informaton as a ragull from the performanca
1Bs! and require No unoertemy.

« D Vokege Measurement Linearity: Verification of the Linearity at «10% and -10% of the
nominal calibration voltage. Influsnce of offsat voltage & included in this measurement.

« Comymen mode sensilivity: influance of a positive or negative cemmaon mode voltage on fhe
differential maasurement

« Channal separation; Influence of a vollage on the neighbor channels ot subject to an input
volaps

»  AD Covresrter Valuas with inputs ahored: Values on the internal AD corvarter
cormespanding to zarm inpul vollege

& input Offsel Measuremeant: Output voltage and siatistical resuits over a large number of
a0 SollEge MeasUrements.

« Input Offset Cumment: Typical value for informaticn; Maximum channel input oifeat current,
nat considering the Input resstance.

» Inpu resistance: DAE input reslsiance at the connector, during nkemal sufo-zeroing nd
during measuremarnt

« Low Batery Alann Voltage: Typical valua for information. Balow this voliage, a8 batbery
glarm signial 18 genaraled,

.  Powar consumption: Typical value for information. Supply currents in vanious oparating
maodes.

Coartifvsiin Mo DAED-85_[acid Paga 20l 5
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DE Voltags Measurement
A0 - Convarier Resoldion noming
High Range: LEH = 1M, fell ranga = <100, +300 mY
Leaw Rianege: 1LEE = Birl | fllrange = -1 +3WY
DAEY maasuremen peramelers: &i0c Zem Time: 3 dec: Mauning ime 3 50
Calibragion Factam i ¥ z
| High Rangs A4 Ta2 £ 0.1 % (=) | 04 32T 2 0% (N=2) | 40410802 0% [k=Z)
!Il_puﬂm". . 03547 + 0. T (=7 | 393513 2 O.TN (k=2 2 E0ES & O T (k=3
Connactor Anghke
1ﬂmmmt¢m-udntl!.5‘-‘um Bo*+1"

Cartifiome koo DAED-5EE_Dnali Paga 3 of §
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Appendix
1. DC Voltage Linearity
High Hange gt (V] Rnading ¥} Error (%)
Channal X #Input 200000 ek 0o
Channsl X = el 20 20002 27 0.0
Channal X - Input 20004 -1 BT 0
Channal ¥ +input SO0 F00D00. 1 .04
Channel ¥ +Input 000 166HE.30 o0
Chanral ¥ - Irgeit 2000 FOOAAT o2
Chanmel £+ Inpet 00000 000005 0o
Charned T | 0000 2000101 e
Chanmel - it o e 4] B s ] am
Low Rangs Input () Ruading (V) Errar (%]
Channsl ¥ = et 2000 1540 0,08
Channel ¥ + gl 200 158t .08
Channal X - Inpist ol -200 .88 .43
Channal ¥ + Input 2000 T .00
Chanmsl ¥ # inpud 200 188.35 43z
Charewl Y = Imprt 20 25T e
Channsl £ = Il JTHH Fae U] 000
Channal = Impuit 04 20037 0.1g
Channel X - Input 0 -201.04 052

2. Comman mode sansitivity

Camman moda High Range Low Range
Input Yaoltags (mW] Mnrage Faading (V) Aurage Reading (V)

Channal X 200 00 L)

- 00 248 1202
Channal ¥ =0 EA6 6.8

- 300 B -2.07
Churmsl T 200 5,10 556

200 A40 364

3. Channi separation

OASY measurement parametan: Aulo Zero Time; 3 pe; Measring Sma: 3 sec

Inpui Voltage [m¥) | Channal X V) | Chanmsl ¥ (1i¥] | Channel X {u¥)
ChannalX 200 s 047 n.ar
Channal ¥ 200 104 . EXT
Channal Z 200 -1 0.o7 =

Canificate Moo DAES-5880_DaclE Paga 4 of 5



4. AD-Converter Values with inputs shorted

Order No: SHAGSMO0703002-1

DAY measaremant paramesens: Auln Zem Tima: 3 time: 3 580
High Esngs |LEH) Low Mangs (LSH)
Channal ¥ HHIE 15608
Channal ¥ 15744 16365
Channal I L THOE
8, Inpaut Offsat Maasuremant
DASY maasoremant parameiens: Auin Zom Tima: 3 sec; Measuring iima: 3 sec
Inpes 10k
Avarsge (V) | min. Offsst (V) | max. Offest (uV) ‘“‘“‘"mﬂ““""
Channel X 0.16 .70 124 o
Channel ¥ -1 -l T ax
Chaanal F 79 419 a0 T
8. Input Offset Currant
riminal inpot cimcuiry oftsel cumeni on il channeis: <2508
7. Input Resistanca
Lercang |MOhm) Mansiring |MOhmj|
Charmel X 0.2 02001
Chanesl ¥ 204.0 02001
Chanral I 088 2000
B. Low Battery Alarm Voltage jwnfied dutiag pre insi)
Typicsl vuluas Alarm Larvel {VDC)
Baupply (+ Vool T
Supply (- Vex) oT.h
9. Power Consumption woiisd during pre est)
Typical walues Swiiched off (mi) | Stars by (mA] Transmitimg (mAj
Bupply (= Ve 0 I 14
Supply (- oo} o B ¥

Carcain ko TWED-NGE_Dools

Fapa 5ol 5
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5. Dipole Calibration certification

DASY4 Validation Repart for Body TSL

DataiTime: 13,12, 2008 15:14:05
Test Laboratony: SPEAG, Zurich, Switzeriand
OUT: Dipala 2450 MHz; Typo: D2450%2; Sorial; D24580W2 - SNTIA

Communication System: CW-2450; Frequency; 2450 MHz, Duty Cycle: 1.1

Medium: MSL U10;

Medium paramelers used: | = 2450 MHz; o = 1.88 mho!m: g, = 51.3; p= 1000 h;-g.l'm:'
Phantom section: Flat Seclion

Measurement Standard: DASY4 (High Precsion Assessmant]

DaSY4 Configuration:
& [Frooe ES3I0OVZ - EMNIEE (HF|, ConvF|4.18, £ 18, 4.1E), Calituaied; 18 10 2008
& Eansor-Sirface: dmm (Mechanical Surfoos Defection)
¥  Elsttmorics DAEL Sni1, Calbrabed: 15,12 2005
s Phanjom: Fist Phanom S0 (ksck); Type QDIDOPS0AA,
s  Feasrament SW DAY, W4 T Bulld 44, Postprecsssing SW: SEMCAD, W1 & Buiid 171

Pin = 250 mW; d = 10 mm/Zoom Scan (Tx7x7T)/Cube 0:
heasuremeant grid: de=Smm, dy=Smm, dz=Emm

Reference Value = BB Wim, Power Dt = -0,008 dB

Paak BAR (mxtrapalated) = 28.2 Wikg

SAR(1 g) = 13.5 mWig; SAR{10 g) = 6.25 mWig

Maximum value of SAR (measured] = 15.3 milig

-15.0

0.0

o df = 15 3G

Codficaie No: [2450V2.TX)_DecDS Page 8 of §



Order No: SHAGSMO0703002-1
Date: Apr. 20, 2007

Page: 65 of 74
Calibratlon Laboratory of e § Schmtzarimchur Huibrherdienst
Schmid & Pariner o Servics suisss Silsumage
Engireenng AG Bervicks S di marssara
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Calibrwicr, Saw
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Tri calibrates selOEE 00DMENE fis TAcEET o e enderds. w1800 e the physicsl unis of mesaces e (5
The medmisermens i ihe urcarsiniie wih onicenos probabity 408 Qi=en o0 tha followng seges ard e e of e ceribate.
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Calibration Laboratory of g Schwstmsriscter Kalibeintians
Schmid & Parinar o erdcs mines ditsinnage
E[“nggnnu AG Sarsgin avizzera di esium
] Lanms Calibraiion Sarees

Tausghausniraess 43, B804 Furich, Seroerland

Arpredied by e Swiss Peceesl Ofics of Metrology and Soorecrstion Acswdilalos Hol SCS 108
Tha Swinn AccredBation Sandion (& ona of The ssgnelbies 1o e E&
Nuklssrsl Agrearman o B racogrilen of Lelalion cenficores

Glossary:

TEL trzsase simulating liguid

ConvF semsitivity In TSL / NORM x,y.2
P, not applicable or mol Measuned

Calibration is Performed According to the Following Standards:

a) IEEE Sid 15282003, "IEEE Recommended Practice for Defarmmining the Peak Spalial-
Avaraged Spacific Abserplion Rate (SAR) in the Human Hesd from Winsless
Cormmunications Davicas: Measuramant Technigues”, December 2005

B} CEMELEC EM 50381, “Besic standard for tha maasuremant of Specific Absorpiion Rate
relaiad 1o human exposure 1o eleciremagnetic flields from mobile phones (300 MHz - 3
GHz}, July 2001

c) Federal Communications Commission Office of Enginearing & Technology (FCC OET],
*Evaluabing Compliance with FCC Guidelines for Human Exposure o Radiofroquency
Electramagnetc Flelds; Additionad Information for Evaluating Compliance of Mobile and
Porable Devicas with FCC Limits for Human Exposure to Radicfrequency Emieslons”®,
Supplement C (Editian 01-01) to Bulletin 85

Additional Documentation:
dj DASYd System Handbook

Mathods Applisd and Interpretation of Parameters:

s Measuramen! Condiions: Further details are avallable from the Validation Report at the and
of the cedificata. All figures stated in the certificale are valid at the frequency indicaled,

«  Antenns Parameters with TS The dipole I8 mownted with the spacer to position its feed
paint exactly balow the canter marking of the flat phantom section, with the armis arented
parallel fo the body axis,

= Fead Poinf impedancs and Relum Loss' These paramelers are maasured wilh he dipole
positioned undar the bgued flled phantom. The impedance stated is tansformad from the
measuramant at the SMA connector to the feed point. The Retum Loss ensures low
reflected power, Mo uncerainty required,

« Efecincal Defay: One-way defay between the SMA connector and the anlenna feed point.
M Lincertainty regulned.

= SAR measwred: SAR messured al lhe staled anlenns inpul powsr,

#  SAR normalized; SAR as measured, normalized o an inpul powes of 1 W at the anfenna
connactons

«  SAR for nominal TEL paramelers The measured TEL paramelers are used 1o calculate (he
nominal SAR rasult

Corahicats Moo D2E02-T1_Decil Fags 2 ol @
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Measurement Conditions
DADY systam configumaiion a5 lar os not given o pago 1.
DASY Varsion D 4,7
Extrapalstion Agvancad Extapolsiion
Pranicen Aoduinr Flal Phantom V8.0
Distance Digsale Centar - TSL 0 with Spaper
Zoom Scan Rasolution dx. gy, df =5mm
Fraguency 2450 WHE £ 1 MHz
Haead TSL paramators
T fcdlowwing pammelids and onicuiabions wanh soplied.
Tamporaiurs Parmittray Candustlviy
Meminal Head TEL paramsders 220G W2 1.B0 mindm
Mmasured Haad TEL parsmeisrs {2204 0.F) "G WTEE% 17T mhaim g 6%
Head TSL emperatures during b {28+ 02" "C e e
SAR result with Head TSL
SAR averagad over 1 om’ [1 gl of Head TEL condifon
SAR meaauiald 50 MY g P 13,4 mN f'g
SAR normatized rormalized (o 1W SLEmW g
EAA for meminal Hoad TSL parameters | mormlized o 118 520 0 [ g & 070 % [k=3)
BAR averaged over 10 cm® {10 g) of Head T84 candmbon
5o maaswed 2E0 MW Inpt power BEH MW I g
SAR nermalized merealized 1o 1% 24 7mWig
BAR for porminal Hosd TEL parsmsiars ' rorerallgad io 1W 24,4 mW g 165 % (k)

1 Comection to nominal TSL paremeters according fo d), cfapter "EAR Sensdivilies”

Cerificatn o [R450072-T33_Declb
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Body TSL parameters
Tha foilowing parameaisms and caloulsions wems appied.
Tomparaturs Parmitthvity Comductiity

Meminal Body TSL parametors 2240+ =27 1.688 mhaim

Mungired Bedy T5L paramalars $22.04 02} "C 513:E% 1.88 mhaim £ 6 %

Bochy TSL inmpsratune during tesd 122.3103)°C S e
SAR result with Body TSL

SAR wvaraged over 1 em’ (1 g of Body TSL porcibion

SR raasumd ZE0 MW e Do 1TUEmN i g

S4R permmadipd rorralized to 1W HomW g

SAR for noeminal Bedy TEL pansmstars

nofealizad o 1w

53.1 mM 1 g £ 170 % (K=Z)

SAR mveraged over 10 om” (10 gl of Bady TSL

coraitcn

SAR measuned

A0 mAA o powses

B3 md i g

BAR normalized

rorralized 1o TW

ExDmWig

SR far naminal Body TEL parsmatars

rormalized 1o TW

24.T mMW I g £ 16.5 % [W=Z])

T Corecion ko nomingl TRL parsmeben according ta ), chapter “SAR Sanstivilies

Cardhicasy Mo: D2E50%7-T33._Daold

Pago 4 ol
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Impedance, iransiormed o bssd poini BB =370
Aebom Loss 27 P alk
Antenna Parameters with Body TSL
Iimpoadance, imnstomed o bend poini 488+ 4.4 03
Fsliim Loss - 20498
General Antenna Parameters and Design
| Esctnical Deiay [one dirschion) | 1.150 ns |

ANEr long term we with 1004 radioled powes, only o =light warming of tha dipole near the foedpoint oan De Measuned.

Thes cpole s made of sSandand semingid coaxal cable. The center condudior of Fe fesding ine iz direcly cornecisd o Fe

mngond fann ol the dpcla, The sierna | thersfiors shon-cireulted Tor DC-sgnals.

Pl e oo bhivds it et B applad 1 M cpnke s, bachisa Ming MIGT Bt oF T a0kernd sernachons tasd lhi

Peadpoind may De camaged

Additional EUT Data

Fanuiaciunes by

Mamrilachured on

oy O, 2003

Carifcale Moo D2450%2-733_Decl
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DASY4 Validation Report for Head TSL

CrateiTimea: 13122006 13:02:35
Test Laboratory: SPEAG, Zurich, Switzarland
DUT: Dipole 2450 MHz; Typa: D2450V2; Sorial: D2460W2 - SMNTI

Comrnumacation Syatem: CW-2450; Frequency: 2450 MHz, Duty Cycle: 11

Medium: HSL U110 BB_080425;

Medism parameters used: f = 2450 MHz; o = 1.77 mha/m; & = 37.7; p = 1000 kg/m"
Phantom section: Flat Seclion

bMessurement Standard: DASYY (High Precision Assessmant)

DASYS Configuration:

Prabe: ESA0VT - EMUOS (HF); ConvFie 5 4 5 4.5) Calbwuied 19102008
Earanr-Surface; émm (Mecharical Sufaoe Detecton)

Becroncs: DAEE Sni0; Calbrated: 1812 2000

Prantom: Fiat Phaniom &G (frond); Tyee QDI0IPE0AA

Messurement B0 DASYY, W4 T Buile 44, Poslprocesaing SW, SEMCAD, V1.8 Buikd 11

Pin = 250 mW; d = 10 mm/Zoom Scan (Tx7Tx7 ) Cube 0
Measurement grid; de=3mm, dy=Emm, dr=Smm

Feference Value = BE.8 Vim, Power Diilt = 0,091 4B

Peak SAR [extrapofated) = 28.3 Wikg

SAR(1 g} = 13.4 mWig; SAR{10 g) = 6.16 mWig

Maximum vakse of SAR (measwred) = 14.8 mWig

dEi
.ong

=200

100

“16.0

-26.0

Qi = 74, By

Canificale Mo CP4B00-TEL Dec(B Paged ol
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Impedance Maasurament Plot for Head TSL

1F Deo 2OOE  LitARM2
EHI %14 LU HALEIZE  RATE S SHEON gH T A BEY PEE AHE

=

S o - }/”4

e
WTmET I 5, i @i ri=a T I N0LEED 086 Mex

-
[
- —f
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Impedance Meagsurement Plot for Body TSL
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Uncertainty analysis

Tol. Prob, | Div. | (&) (s | Bt une, (£ %) | (v
Error Description (%) | dist. (1gh | (A0 | (1) | (10g)
Moasurement System
Probe Calibration 4.8 N 1 1 1 4.8 4.5 e
Axial zotropy 4.7 I V3 1 1 a.r a7 w
Hemispherical Isotropy ] I 3 1 1 1] i] w
Boundary Effects 1.0 It k] 1 1 (.G (.6 e
Linearity 4.7 It ] 1 1 2.7 a7 e
Syatem Detection Limit 1.0 I Va3 1 1 (.6 N %"
Readout Electronics 1.0 N 1 1 1 1.0 1.0 %
Responze Time I} I a3 1 1 [ ] %"
Integration Time M I va 1 1 1] 0] %"
RF Ambhient Conditions a.0 I /3 1 1 1.7 1.7 %"
Probe Positioner 0.4 I V3 1 1 nz2 nz2 %"
Probe Positioning 2.0 I ] 1 1 1.7 L7 %"
Algorithims for Max., SAR Ewval. 1.0 I '3 1 1 .G (.6 %"
“i]:u.l]l'
Dipole Axis to Liquid Distance 2.0 I 3 1 1 1.2 1.2 %"
Input power and SAR drift meas. 4.7 R W3 1 1 2.7 a7 %
Fhantom and Tissue Param.
Phantom Uneertainty 4.1 R W3 1 1 2.3 2.3 %
Liquid Condnctivity {target) .0 R. S 0G4 ] (043 1.8 1.2 %
Liquid Condnctivity {1neas.) 2.5 N 1 0G4 [ 043 1.6 1.1 5
Liquid Permittivity (target) a0 I 3 (.6 (149 1.7 1.4 %
Liguid Permittivity (meas.) 2.5 N 1 (1.6 (149 1.5 1.2 5
Combined Stdandard Uncertainty =4 =.1 e
Coverage Factor for 95597 kp=2
FExpanded Uncertainty | | | | 16G.8 | 16.2 |

Dasy4 Uncertainty Budget
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Phantom description
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