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Full SAR Test Report

Applicant Name: Electronics co.,ltd
Applicant Address: No.161, Xin Min Road, Tong Luo Wei Industrial Zone, Jin Xia, Chang
An Town, Dong Guan City, Guang Dong Province, China

The following samples were submitted and identified on behalf of the client as:

Sample Description E-Book
SGS Ref MCO002
Model Number 1637287

Final Hardware Version Tested | Marvell 88W8686
Final Software Version Tested | SD-8686-LINUX2624-SAAR-9.70.15.p0-26609.P42

FCCID WED-1637287
Date Initial Sample Received 09-02,2010
Testing Start Date 09-07,2010
Testing End Date 09-08,2010

According to:
FCC 47CFR § 2.1093, IEEE Std C95.1-2005

IEEE1528-2003, OET Bulletin 65 Supplement C
RSS-102-2010
Comments/ Conclusion:

The configuration tested complied to the certification requirements specified in this report.

Signed for on behalf of SGS

[) W‘/T”{ Pl g2~

Project Manager Technical Manager

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at
http://www.sgs.com/terms_and _conditions.htm. and, for electronic format documents to Terms and Conditions for Electronic Documents at
www.sgs.com/terms e-document.htm. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any
holder of this document is advised that information contained heron 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 obligation under the transaction documents. This document cannot be reproduced except in full, without prior
written approval of the Company.Any unauthorised alteration, forgery or falsification of the content or appearance of this document is unlawful and
offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the results shown in this test report refer only to the sample(s)
tested and such sample(s) are retained for 30 days only
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1. Report Overview

This report details the results of testing carried out on the samples listed in section 17, 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 test report is used in any configuration
other than that detailed in the test report, the manufacturer must ensure the new configuration complies with all relevant
standards and certification requirements. Any mention of SGS Shanghai Wireless Telecommunications lab or testing
done by SGS Shanghai Wireless Telecommunications lab made in connection with the distribution or use of the tested
product must be approved in writing by SGS Shanghai Wireless Telecommunications lab.

2. Test Lab Declaration or Comments
None
3. Applicant Declaration or Comments

None

4. Full Test Report

A full test report contains, within the results section, all the applicable test cases from the certification requirements of the
permanent reference documents of the listed certification bodies.

5. Partial Test Report

A partial test report contains within the results section a sub-set of all the applicable test cases from the certification
requirements of the permanent reference documents of the listed certification bodies.

6. Measurement Uncertainty

Measurements and results are all in compliance with the standards listed in section 12 of this report. All measurements
and results are recorded and maintained at the laboratory performing the tests and measurement uncertainties are taken
into account when comparing measurements to pass/ fail criteria.
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A o d e = = k
b1 g
f(d,k) cxgle
. Section Tol Prob . | Div. Ci 19 Vi
Uncertainty Component - ) :
in P1528 (%) Dist. (19) ui (%) | (Veff)
Probe calibration E.2.1 6.3 N 1 1 6.3 0
Axial isotropy E.2.2 0.5 R \/é (- Cp)ﬂ2 0.20 o0
hemispherical isotropy E.2.2 2.6 R \/é \JCo 1.06 0
Boundary effect E.2.3 0.8 R \/é 1 0.46 o0
Linearity E.2.4 0.6 R V3 1 0.35 0
System detection limit E.2.5 0.25 R J3 1 0.15 %
Readout electronics E.2.6 0.3 N 1 1 0.3 e0
Response time E.2.7 0 R \/3 1 0 e0
Integration time E.2.8 2.6 R \/é 1 15 e0
RF ambient Condition —Noise E.6.1 3 R \/l_’) 1 1.73 o0
RF ambient Condition - reflections E.6.1 3 R \/é 1 1.73 o0
Probe positioning- mechanical tolerance E.6.2 15 R \/é 1 0.87 e0
Probe positioning- with respect to phantom E.6.3 2.9 R \/:_3, 1 1.67 0
Max. SAR evaluation E.5.2 R \/é 1 0.58 ©
Test sample positioning E.4.2 4 N 1 1 3.7 9
Device holder uncertainty E.4.1 3.6 N 1 1 3.6 o0
Output power variation —SAR drift measurement 6.62 5 R J3 1 2.89 e0
Phantom uncertainty 1 e0
. E.3.1 4 R V3 2.31
(shape and thickness tolerances)
Liquid conductivity 0.64 0
E.3.2 5 R \/é 1.85
- deviation from target values
Liquid conductivity 0.64 5
E.3.2 4 N 1 2.56
- measurement uncertainty
Liquid permittivit 0.6 e0
quid p y E33 5 R J3 1.73
- deviation from target values
Liquid permittivit 0.6 5
auep Y E.3.3 4 N 1 2.40
- measurement uncertainty
Combined standard uncertainty RSS 10.71 430
Expanded uncertainty
K=2 21.43
(95% CONFIDENCE INTERVAL)
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7. Testing Environment

Normal Temperature +20to +24 °C

Relative Humidity 35 to 60 %

8. Primary Test Laboratory

Name: Wireless Telecommunications Laboratory
SGS-CSTC Standards Technical Services(Shanghai) Co., Ltd

Address: 9F, 3" Building, No0.889, Yishan Rd, Xuhui District, Shanghai,
China 200233

Telephone: +86 (0) 21 6140 2666

Fax: +86 (0) 21 5450 0149

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

Contact: Mr. Peter Xue

Email: peter.xue@sgs.com

—+

9. Details of Applican

Name: Electronics co.,ltd

No0.161, Xin Min Road, Tong Luo Wei Industrial Zone, Jin Xia,

Address: . . .
Chang An Town, Dong Guan City, Guang Dong Province, China

Telephone: 0755-86220540

Fax 0755-86220554

Contact: xiaona.liu

Email: Ixn S-e.com

10. Details of Manufacturer

Name: Electronics co.,ltd

Address: No.161, Xin Min Road, Tong Luo Wei Industrial Zone, Jin Xia,
Chang An Town, Dong Guan City, Guang Dong Province, China

Telephone: 0755-86220540

Fax 0755-86220554

Contact: xiaona.liu

Email: Ixn S-e.com

11. Other testing Locations

Name: Not Required
Address: -
Telephone: --
Contact: -
Fax --
Email: -
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12. Referenced Documents
The Equipment under Test (EUT) has been tested at SGS’s (own or subcontracted) laboratories according to

FCC 47CFR § 2.1093, IEEE Std C95.1-2005, IEEE1528-2003, OET Bulletin 65 Supplement C

The following table summarizes the specific reference documents such as harmonized standards or test
specifications which were used for testing as SGS’s (own or subcontracted) laboratories.

Identity Document Title Version
EESQAJCFR § Radiofrequency radiation exposure evaluation:portable devices 2001
IEEE Std IEEE Standard for Safety Levels with Respect to Human Exposure to 2005
C95.1-2005

Radio Frequency Electromagnetic Fields, 3 kHz to 300 GHz.

IEEE Recommended Practice for Determining the Peak Spatial-Average Specific
IEEE1528-2003  |Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: |2003
Measurement Techniques

OET Bulletin 65  |Additional Information for Evaluating Compliance of Mobile and Portable Devices with

Supplement C FCC Limits for Human Exposure to Radiofrequency Emissions 2001

Radio Frequency (RF) Exposure Compliance of Radio communication Apparatus (All

Frequency Bands) 2010

RSS-102

Mobile and Portable Device RF Exposure Procedures and Equipment Authorization
KDB 447498 D01 Polici -
olicies

KDB 248227 D01 |SAR Measurement Procedures for 802.11a/b/g Transmitters -

Uncontrolled Environment
Human Exposure .
General Population

1.60 W/kg

Spatial Peak SAR
(averaged over a mass of 19)

Table 12-1 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.

SHGSM

SGS-CSTC Standards Technical Services(Shanghai) Co, Ltd. 3 Building, No. 889, Yishan Road, Shanghai, China 200233 t (86-21) 61402666*2736 f (86 -21)54500149  ww.cn.sgs.com
Testing Center-GSM Laboratory Fliste A AT i 1 EE 889 ) 3 142 f'lﬂ';ﬂ: 200233 t (86-21)61402666*2736 f (86-21)54500149 e sgs.china@sgs.com

Member of the SGS Group (Société Générale de Surveillance)


mailto:sgs.china@sgs.com

Report No.: GSM10371778S01
Issue Date: 09-27, 2010
Page 8 of 76

13. Primary Laboratory Accreditation Details

China Mational Accreditation Service for Conformity Assessment

LABORATORY ACCREDITATION CERTIFICATE

(No. CNAS L0599 )

China National Avcreditation Service for Confarmity Assevoment has aecrodied

SGS-CSTC Standards Technical Services { Shanghai) Co., Lid.
Testing Center
| DOF., o3 Bullding, Okl bidustry City,
Mo BES, Yishon Rosd, Shanchni, Ching

te ISOAEC 17025.2005 General Requirements for the Competence of
Testing and Calibration Laboratories{CNAS-CL0T Accreditation Criteria
for the Competerice of Tesiing and Calibration Laboratories) for the
competence i the fleld of tevring.

The scope of acoreditation i deteiled in the anacked schedule bearing the vavme
accredifation nunrber a5 above. The schedule forme an Integral port of ohis
L'ﬂ!ﬂilr]‘r.

Date of sue: J008-08-31

Date of Expiry, 2011 -07-29 a”"
Diste of Intial Accrditaton, 3003-08-01 ’[

Sigoed on behabl of Chins SMetivsal Aceredlmion Service
LETR DT LR TR TEES T e )

Chme Soimesl deomipsess fervere foo dopismey Asmeneslil i) w ossthwuss By Cprofusmss sl SoorrssEss
AimiEE Uk Bl U Feaphi'c lagatios H Ol rd Pl 40 b6 i U d T BIDWOERNEE balPi BT Sralia s e B
VA b i o ol o i b | e | o) il i 6 it D i Wi 1 i W g i i & P et 1 A MR il
Vg wh i dm dodn Py | mllmm  pasy e verabilig Ve 4 st a0l fd i el Bl g i e s mag e § RT) A MR
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14. SGS Shanghai Wireless Telecommunications lab, Personnel

SGS Wireless Shanghai Project Management Team and list of approved Testers for SGS Wireless Shanghai.

Surname Forename Initials
CAl CAl CAICAI

Xue Peter PETERXUE
Xu Anya ANYA

Ni Lemon LEMONNI
Tao Kevin KEVINTAO
Wang Lawrence LAWRENCE
Zhang Sean SEANZH
Ruan Roger ROGER
Tan Terry TERRY
Zhang Zenger ZENGER
Tang Eva EVATANG
Ho James JAMESHO
Tang Kenny KENNY
Hailiang Cai HAILIANG
Chan Hik Kwong HKC

Nie Neo Neo

Gong Tina TINA

Lee David David

Version 2010-05-10
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15. Test Equipment Information

15.1 SPEAG DASY4

Test Platform SPEAG DASY4 Professional
Location SGS SH Lab #8
Manufacture SPEAG

SAR Test System (Frequency range 300MHz-3GHz)
Description 835, 900, 1800, 1900, 2000, 2450 frequency band

HAC Extension

DASY4: V4.7 Build 80
Software Reference .

SEMCAD: V1.8 Build 186
Hardware Reference

; . . . Due date of
Equipment Model Serial Number Calibration Date o
calibration
Robot RX90L F03/5V32A1/A01 n/a n/a
Phantom SAM 12 TP-1283 n/a n/a
DAE DAE3 569 2009-11-18 2010-11-17
E-Field Probe ES3DV3 3088 2009-11-19 2010-11-18
Validation Kits D2450V2 733 2009-11-25 2010-11-24
Agilent Network Analyzer E5071B MY42100549 2009-11-25 2010-11-24
RF Bi-Directional Coupler ZABDC20-252H n/a 2010-05-21 2011-05-20
Agilent Signal Generator E4438C 14438CAT0O-19719 | 2009-11-30 2010-11-29
Mini-Circuits Preamplifier ZHL-42 D041905 2009-11-30 2010-11-29
Agilent Power Meter E4416A GB41292095 2009-11-25 2010-11-24
Agilent Power Sensor 8481H MY41091234 2009-11-25 2010-11-24
R&S Power Sensor NRP-7292 100025 2010-04-12 2011-04-11
R&S Universal Radio CMU200 103633 2009-11-26 2010-11-25
Communication Tester
SHGSM
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15.2 The SAR Measurement System
A photograph of the SAR measurement System is given in Fig. 15-1.

This SAR Measurement System uses a Computer-controlled 3-D stepper motor system (Speag Dasy 4 professional
system). A Model ES3DV3 3088 E-field probe is used to determine the internal electric fields. The SAR can be
obtained from the equation SAR= o (|Ei|2)/ 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 is 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.

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.

® wmale C o] Baw PC

o :
o)
O =—Y

Bhgnalamgs B e Opic i Lyt SO0
A
| Aok o LW T e
it 4| DASY4
= T
Lightlsan
| robot
— b—"1  contrcler
| | [CSTMB-tupe
o | ‘ [CSTME-type)
Tadsh Pasdami .
Fig. 15-1 SAR System Configuration
U 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.
U A probe alignment unit which improves the (absolute) accuracy of the probe positioning.

U A computer operating Windows 2000.
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U DASY4 software.

U Remote control with teach pendant and additional circuitry for robot safety such as warning lamps, etc.
U The SAM twin phantom enabling testing left-hand, right-hand and BodyWorn usage.

U The device holder for handheld mobile phones.

U Tissue simulating liquid mixed according to the given recipes.

U Validation dipole kits allowing to validating the proper functioning of the system
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15.3 Isotropic E-field Probe ES3DV3

Construction

Calibration

Frequency
Directivity
Dynamic Range

Dimensions

Application

Fig. 15-2 E-field Probe

Symmetrical design with triangular core

Interleaved sensors

Built-in shielding against static charges

PEEK enclosure material (resistant to organic solvents, e.g., DGBE)

Basic Broad Band Calibration in air
Conversion Factors (CF) for HSL 900 and HSL 1810
Additional CF for other liquids and frequencies upon request

10 MHz to 4 GHz; Linearity: + 0.2 dB (30 MHz to 4 GHz)

1+ 0.2 dB in HSL (rotation around probe axis)
1 0.3 dB in tissue material (rotation normal to probe axis)

5 pyW/g to > 100 mW/g; Linearity: £ 0.2 dB

Overall length: 330 mm (Tip: 20 mm)
Tip diameter: 3.9 mm (Body: 12 mm)
Distance from probe tip to dipole centers: 2.0 mm

General dosimetry up to 4 GHz
Dosimetry in strong gradient fields
Compliance tests of mobile phones

SHGSM
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3G

154 SAM Twin Phantom

Fig. 15-3 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:

Description The shell corresponds to the specifications of the Specific Anthropomorphic Mannequin (SAM)
phantom defined in IEEE 1528-2003, CENELEC 50361 and IEC 62209. 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 teaching three points with the robot.

Shell Thickness 2+0.2mm, Center ear point: 6+0.2mm
Filling Volume Approx.25 liters
Dimensions Length: 2000mm, Width: 500mm, Height: 850mm
SHGSM
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15.5 Device Holder for Transmitters

Fig. 15-4 Device Holder for Transmitters

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.
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16. Detailed Test Results
16.1 Summary of Results

16.1.1 Measurement of RF conducted Power

Unit:dBm
Mode WiFi
Data Rate
Band Channel o AV 515 11
ps ps Mbps Mbps
1 16.267 | 16213 | 16.115 | 15.910
802.11b 6 16.354 | 16.244 16.012 | 15.897
11 14.667 | 14.621 | 14.596 | 14.577
Mode WiFi
Data Rate
Band Channel 12 18 24 36 48 54
LU Mbps Mbps [Mbps Mbps Mbps Mbps
1 13.490 | 13.478 13.412 | 13.357 | 13.314 | 13.286 | 13.195 | 13.168
802.11g 6 13.124 | 13012 12,963 | 12.867 | 12.852 | 12.798 | 12.684 | 12.591
11 12.485 | 12.479 | 12.423 | 12.356 | 12.254 | 12.234 | 12.159 | 11.817
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Averaged SAR over 1g (W/kg) SAR
EUT . : limit :
Band . Mode Test Configuration CHL CHG CH11 1g Verdict
(Wikg))
2412MHz | 2437MHz | 2462MHz
Rear of EUT facing phantom -- 0.000383 -- 1.6 Passed
Front of EUT facing phantom -- 0.000465 -- 1.6 Passed
Top of EUT facing phantom -- 0.000639 -- 1.6 Passed
802.11b Pp—
Bottom o acing
WiEi Body phantom -- 0.000383 -- 1.6 Passed
Worn
Left of EUT facing phantom 0.019 0.00972 0.00932 1.6 Passed
Right of EUT facing phantom -- 0.00144 -- 1.6 Passed
Worst case of
802.11b for | Left of EUT facing phantom | 0.00107 -- -- 1.6 Passed
802.11g
16.2 Maximum Results
The maximum measured SAR values for Body configuration are given in section 16.2.1.
16.2.1 BodyWorn Configuration
SAR,
E Conducte A d Power SAR
requenc L. verage . A .
: § Y EUT Position d Power gi Drift limit | verdict
an over
(dBm) . @) | (Wikg)
(W/kg)
802.11b Left of EUT facing phantom/Low 16.267 0.019 0.085 1.6 Passed
16.2.2 Maximum Drift
‘ Maximum Drift during measurement ‘ -0.122 ‘
16.2.3 Measurement Uncertainty
‘ Extended Uncertainty (k=2) 95% ‘ 21.43% ‘
SHGSM
SGS-CSTC Standards Technical Services(Shanghai) Co, Ltd. 3 Building, No. 889, Yishan Road, Shanghai, China 200233 t (86-21) 61402666*2736 f (86 -21)54500149  ww.cn.sgs.com

Testing Center-GSM Laboratory

FlUste b (T 0| (27 889 ) 3 RIS filIZy) 200283t

(86 -21) 61402666*2736

f(86-21) 54500149

e sgs.china@sgs.com

Member of the SGS Group (Société Générale de Surveillance)



mailto:sgs.china@sgs.com

Report No.: GSM10371778S01

Issue Date: 09-27, 2010
Page 18 of 76

16.3 Operation Configurations
The EUT is measured using chipset based test mode software to ensure the results are consistent and reliable.
The tests are performed in the 802.11b/g mode.

1. The modulations and data rates defined for 802.11a/b/g transmitters are identified in the following table

802.11a/g OFDM,802.11g DSSS-OFDM,4.9GHz half/quarter-clocked 802.11 b/g
Data Rate (Mbps) Modulation Data Modulation
Rate(Mbps)

full half quarter
6 3 1.5 BPSK 1 DBPSK
9 4.5 2.25 BPSK 2 DQPSK
12 6 3 QPSK 5.5 CCK/PBCC
18 9 4.5 QPSK 11 CCK/PBCC
24 12 6 16-QAM 22 ERP-PBCC
36 18 9 16-QAM 33 ERP-PBCC
48 24 12 64-QAM

54 27 13.5 64-QAM

2. The 802.11b mode is tested at 1,6,11 channels.

3. The 802.11g mode is checked at worst case of 802.11b mode.

4. The EUT is at the lowest data rate during test.

5. Test reduction has been adopted according to conducted output power and produced SAR level:

Low and High channel SAR are optional if SAR value produced in the middle channel is 3dB lower than the applicable
SAR limit;

6. The (max.cube) labeling indicates that during the grid scanning an additional peak was found which within 2dB of the
highest peak
7. Test positions of EUT
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16.4 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 4mm from the inner surface of
the shell. The area covered the entire dimension of the head and the horizontal grid spacing was 15mm*15mm or
10mm*10mm.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*30mm (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 2.0mm 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 evaluate 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.

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 should be done repeatedly)
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Detailed Test Results
16.5.1 802.11b- BackSide-Middle

Date/Time: 2010-9-7 18:30:56

Test Laboratory: SGS-GSM
MCO002 WiFi Back Side Middle
DUT: MCO002; Type: WiFi; Serial: MCO02AA01
Communication System: WiFi(2450); Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2437 MHz; o = 1.96 mho/m; g =51.9; p = 1000 kg/m3
Phantom section: Flat Section
DASY4 Configuration:

Probe: ES3DV3 - SN3088; ConvF(4.2, 4.2, 4.2); Calibrated: 2009-11-19

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2009-11-18

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

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Middle/Area Scan (101x171x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.002 mW/g

Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 0.356 V/m; Power Drift = -0.122 dB

Peak SAR (extrapolated) = 0.004 W/kg

SAR(1 g) = 0.000383 mW/g; SAR(10 g) = 0.00012 mW/g

Maximum value of SAR (measured) = 0.001 mW/g

dB
—0.000
—{-10.0
-20.0
-30.0
-40.0
-50.0
0 dB = 0.001mW/g
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16.5.2 802.11b-FrontSide-Middle

Date/Time: 2010-9-7 19:37:32

Test Laboratory: SGS-GSM
MCO002 WiFi Front Side Middle
DUT: MC002; Type: WiFi; Serial: MCO02AA01
Communication System: WiFi(2450); Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2437 MHz; ¢ = 1.96 mho/m; € = 51.9; p = 1000 kg/m?®
Phantom section: Flat Section
DASY4 Configuration:

Probe: ES3DV3 - SN3088; ConvF(4.2, 4.2, 4.2); Calibrated: 2009-11-19

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2009-11-18

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

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Middle/Area Scan (101x171x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.002 mW/g

Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 0.466 V/m; Power Drift = 0.102 dB

Peak SAR (extrapolated) = 0.010 W/kg

SAR(1 g) = 0.000465 mW/g; SAR(10 g) = 0.000181 mW/g

Maximum value of SAR (measured) = 0.001 mW/g

dB
— 0.000
—-10.0
-20.0
-30.0
&
-40.0
-50.0
0 dB = 0.001mW/g
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16.5.3802.11b-TopSide-Middle

Date/Time: 2010-9-7 20:10:57

Test Laboratory: SGS-GSM
MCO002 WiFi Top Side Middle
DUT: MCO002; Type: WiFi; Serial: MCO02AA01
Communication System: WiFi(2450); Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2437 MHz; o = 1.96 mho/m; g =51.9; p = 1000 kg/m3
Phantom section: Flat Section
DASY4 Configuration:

Probe: ES3DV3 - SN3088; ConvF(4.2, 4.2, 4.2); Calibrated: 2009-11-19

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2009-11-18

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

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Middle/Area Scan (121x51x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.002 mW/g

Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 0.416 V/m; Power Drift = -0.022 dB

Peak SAR (extrapolated) = 0.003 W/kg

SAR(1 g) = 0.000639 mW/g; SAR(10 g) = 0.000363 mW(/g

Maximum value of SAR (measured) = 0.001 mW/g

dB
— 0.000
—-10.0
]
-20.0
-30.0
-40.0
-50.0
0 dB = 0.001mW/g
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16.5.4 802.11b-BottomSide-Middle

Date/Time: 2010-9-7 18:01:56

Test Laboratory: SGS-GSM
MCO002 WiFi Bottom Side Middle
DUT: MCO002; Type: WiFi; Serial: MCO02AA01
Communication System: WiFi(2450); Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2437 MHz; o = 1.96 mho/m; g =51.9; p = 1000 kg/m3
Phantom section: Flat Section
DASY4 Configuration:

Probe: ES3DV3 - SN3088; ConvF(4.2, 4.2, 4.2); Calibrated: 2009-11-19

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2009-11-18

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

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Middle/Area Scan (101x171x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.002 mW/g

Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 0.356 V/m; Power Drift = -0.122 dB

Peak SAR (extrapolated) = 0.004 W/kg

SAR(1 g) = 0.000383 mW/g; SAR(10 g) = 0.00012 mW/g

Maximum value of SAR (measured) = 0.001 mW/g

dB
— 0.000
—-10.0
-20.0
-30.0
-40.0
-50.0
0 dB = 0.001mwW/g
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16.5.5802.11b-RightSide-Middle

Date/Time: 2010-9-7 21:27:14

Test Laboratory: SGS-GSM
MCO002 WiFi Right Side Middle
DUT: MC002; Type: WiFi; Serial: MCO02AA01
Communication System: WiFi(2450); Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2437 MHz; ¢ = 1.96 mho/m; € = 51.9; p = 1000 kg/m?®
Phantom section: Flat Section
DASY4 Configuration:

Probe: ES3DV3 - SN3088; ConvF(4.2, 4.2, 4.2); Calibrated: 2009-11-19

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2009-11-18

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

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Middle/Area Scan (61x181x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.003 mW/g

Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 0.716 V/m; Power Drift = -0.026 dB

Peak SAR (extrapolated) = 0.003 W/kg

SAR(1 g) = 0.00144 mW/g; SAR(10 g) = 0.000808 mW/g

Maximum value of SAR (measured) = 0.002 mW/g

dB
— 0.000
-
- 7
—{-10.0 a
F
-20.0
-30.0
-40.0
-50.0
0 dB = 0.002mW/g
SGS-CSTC Standards Technical Services(Shanghai) Co, Ltd. 3 Building, No. 889, Yishan Road, Shanghai, China 200233 t (86-21) 61402666*2736 f (86 -21)54500149  ww.cn.sgs.com
Testing Center-GSM Laboratory Fliste A AT i 1 EE 889 ) 3 142 f'lﬂ';ﬂ: 200233 t (86-21)61402666*2736 f (86-21)54500149 e sgs.china@sgs.com

Member of the SGS Group (Société Générale de Surveillance)


mailto:sgs.china@sgs.com

Report No.: GSM10371778S01

Issue Date: 09-27, 2010
Page 26 of 76

16.5.6 802.11b-LeftSide-Middle

Date/Time: 2010-9-7 21:05:33

Test Laboratory: SGS-GSM
MCO002 WiFi Left Side Middle
DUT: MCO002; Type: WiFi; Serial: MCO02AA01
Communication System: WiFi(2450); Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2437 MHz; o = 1.96 mho/m; g =51.9; p = 1000 kg/m3
Phantom section: Flat Section
DASY4 Configuration:

Probe: ES3DV3 - SN3088; ConvF(4.2, 4.2, 4.2); Calibrated: 2009-11-19

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2009-11-18

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

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Middle/Area Scan (171x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.011 mW/g

Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 1.73 V/m; Power Drift = 0.108 dB

Peak SAR (extrapolated) = 0.012 W/kg

SAR(1 g) = 0.00972 mW/g; SAR(10 g) = 0.00865 mW/g

Maximum value of SAR (measured) = 0.012 mW/g

dB
— 0.000
—-0.810
-1.62
-2.43
-3.24
-4.05
0 dB = 0.012mW/g
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16.5.7 802.11b-LeftSide-High

Date/Time: 2010-9-8 10:40:08

Test Laboratory: SGS-GSM
MCO002 WiFi Left Side High
DUT: MC002; Type: WiFi; Serial: MCO02AA01
Communication System: WiFi(2450); Frequency: 2462 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2462 MHz; ¢ = 1.99 mho/m; ¢ = 51.8; p = 1000 kg/m?®
Phantom section: Flat Section
DASY4 Configuration:

Probe: ES3DV3 - SN3088; ConvF(4.2, 4.2, 4.2); Calibrated: 2009-11-19

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2009-11-18

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

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

High/Area Scan (61x181x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.011 mW/g

High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 1.82 V/m; Power Drift = 0.107 dB

Peak SAR (extrapolated) = 0.035 W/kg

SAR(1 g) = 0.00932 mW/g; SAR(10 g) = 0.00855 mW/g

Maximum value of SAR (measured) = 0.011 mW/g

dB
— 0.000
—-0.616
-1.23
-1.85
-2.46
-3.08
0dB = 0.011mW/g
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16.5.8 802.11b-LeftSide-Low

Date/Time: 2010-9-8 9:51:54

Test Laboratory: SGS-GSM
MCO002 WiFi Left Side Low
DUT: MCO002; Type: WiFi; Serial: MCO02AA01
Communication System: WiFi(2450); Frequency: 2412 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2412 MHz; o = 1.93 mho/m; g =52; p = 1000 kg/m3
Phantom section: Flat Section
DASY4 Configuration:

Probe: ES3DV3 - SN3088; ConvF(4.2, 4.2, 4.2); Calibrated: 2009-11-19

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2009-11-18

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

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Low/Area Scan (61x181x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.023 mW/g

Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 1.85 V/m; Power Drift = 0.085 dB

Peak SAR (extrapolated) = 0.058 W/kg

SAR(1 g) = 0.019 mW/g; SAR(10 g) = 0.010 mW/g

Maximum value of SAR (measured) = 0.022 mW/g

mifg
— 0.022
— 0.018
0.014
0.011
0.0o07
0.003
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1g/10g Averaged SAR
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16.5.9 802.11g-LeftSide-Low

Date/Time: 2010-9-8 11:39:26

Test Laboratory: SGS-GSM
MCO002 802.11g Left Side Low
DUT: MCO002; Type: WiFi; Serial: MCO02AA01
Communication System: WiFi(2450); Frequency: 2412 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2412 MHz; o = 1.93 mho/m; g =52; p = 1000 kg/m3
Phantom section: Flat Section
DASY4 Configuration:

Probe: ES3DV3 - SN3088; ConvF(4.2, 4.2, 4.2); Calibrated: 2009-11-19

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2009-11-18

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

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Low/Area Scan (61x181x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.002 mW/g

Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 0.310 V/m; Power Drift = 0.054 dB

Peak SAR (extrapolated) = 0.006 W/kg

SAR(1 g) = 0.00107 mW/g; SAR(10 g) = 0.000602 mW/g

Maximum value of SAR (measured) = 0.001 mW/g

dB

0.000

-10.0

-20.0

-30.0

-40.0

-50.0

0 dB = 0.001mW/g
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17. Identification of Samples
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Product Name

E-Book

Marketing Name

1637287, EV1

Final Hardware Version

Marvell 88W 8686

Final Software Version

SD-8686-LINUX2624-SAAR-9.70.15.p0-26609.P42

Normal Voltage 2.5V
High Voltage 3.3v
Low Voltage 1.8V
Antenna Type Inner antenna

802.11b TX/RX: 2.412~2.472GHz
WiFi Frequency Bands

802.11g TX/RX: 2.412~2.472GHz
Reference Number AAO01
IMEI --
Date of receipt 09-02,2010
Date of Testing Start 09-07,2010
Date of Testing End 09-08,2010
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18. Photographs of EUT

Fig.17-1 Front View

Fig.17-2 Back View
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Annex A Photographs of Test Setup

Fig.A-1 Photograph of the SAR measurement System

AR HI7
b - .
L3 cm

Fig.A-3 Photograph of the Tissue Simulant
Liquid depth 15cm for Body Worn

SGS-CSTC Standards Technical Services(Shanghai) Co, Ltd. 3 Building, No. 889, Yishan Road, Shanghai, China 200233 t (86-21) 61402666*2736 f (86 -21)54500149  ww.cn.sgs.com
Testing Center-GSM Laboratory Fliste A AT i 1 EE 889 ) 3 142 f'lﬂ';ﬂ: 200233 t (86-21)61402666*2736 f (86-21)54500149 e sgs.china@sgs.com

Member of the SGS Group (Société Générale de Surveillance)


mailto:sgs.china@sgs.com

Report No.: GSM10371778S01
Issue Date: 09-27, 2010
Page 34 of 76

Fig.A-4a Photograph of Back side of the EUT status

Fig.A-4b Photograph of Front side of the EUT status

Fig.A-4c Photograph of Left side of the EUT status
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Fig.A-4d Photograph of Right side of the EUT status

Fig.A-4e Photograph of Top side of the EUT status
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Fig.A-4f Photograph of Bottom side of the EUT status
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Annex B Tissue Simulant Liquid

Annex B.1 Recipes for Tissue Simulant Liquid
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The bellowing tables give the recipes for tissue simulating liquids to be used in different frequency bands.

Frequency (MHz) 835 900 1800-2000 2450
Tissue Type Head Body Head | Body Head | Body Head Body
Ingredient (% by weight)
Water 40.30 50.75 40.30 50.75 55.24 70.17 62.7 73.26
Salt (NaCl) 1.38 0.94 1.38 0.94 0.31 0.39 0.5 0.04
Sucrose 57.90 48.21 57.90 48.21 0 0 0
HEC 0.24 0 0.24 0 0 0 0
Bactericide 0.18 0.10 0.10 0.10 0 0 0
DGBE 0 0 0 0 44.45 29.44 36.8 26.7
Measurement dielectric parameters
Dielectric Constant 41.9 55.0 41.1 54.5 39.2 53.2 39.8 52.5
Conductivity (S/m) 0.93 0.97 1.04 1.06 1.45 1.59 1.88 1.78
Target values
Dielectric Constant 41.5 55.2 41.5 55.0 40.0 53.3 39.2 52.7
Conductivity (S/m) 0.90 0.97 0.97 1.05 1.40 1.52 1.80 1.95
Salt: 99"% Pure Sodium Chloride Sucrose: 98"% Pure Sucrose
Water: De-ionized, 16 MW resigtivity HEC: Hydroxyethyl Celulose
DGBE: 99'% Di(ethylene glycol) butyl ether, [2-(2-butoxyethoxy)ethanol]

Annex B.2 Measurement for Tissue Simulant Liquid

Table B-1 Recipe of Tissue Simulat Liquid

The dielectric properties for this Tissue Simulant Liquids were measured by using the Agilent 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 1.For the SAR measurement given
in this report. The temperature variation of the Tissue Simulant Liquids was 22+2°C.

Frequency : e Permittivity Conductivity
Tissue Type Limit/Measured Temp (°C)
(MHz) (P) (o)
. 52.7¥5% 1.95%5% 2242
Recommended Limit
2450 Body (50.07~55.34) (1.85~2.05)
Measured, 09-07,2010 51.87 1.98 21.9

Table B-2 Measurement result of Tissue electric parameters
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Annex C SAR System Validation

The microwave circuit arrangement for system verification is sketched in Fig. C-1. 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 835&1900MHz. The tests were conducted on the same
days as the measurement of the EUT. The obtained results from the system accuracy verification
are displayed in the table C-1 (A power level of 250mw was input to the dipole antenna). 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.
‘ Dipole

A B D
C Attl
PM1
Att2
Fig. C-1 the microwave circuit arrangement used for SAR system verification
A. Agilent E4438C Signal Generator
B. Mini-Circuit ZHL-42 Preamplifier
C. Mini-Circuit VLF-2500+ Low Pass Filter
D. Mini-Circuits ZABDC20-252H-N+ Bi-DIR Coupling
PM1. Power Sensor NRP-Z92
PM2. Agilent Model E4416A Power Meter
PM3. Power Sensor NRP-Z92
SHGSM
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Validation | Frequency Tissue Limit/Measurement
Kit (MHz) Type Condition Recommended/Measured 1g
Nomalized to ImW (for nominal . 50.28+10%
Head TSL parameters) Recommended Limit (45.25-55.31)
D2450V2 2450 Body Nomalized to 1W(for nominal 516
Head TSL parameters)
250mW input power Measured, 09-07, 2010 12.8
Table C-1 SAR System Validation Result
SHGSM
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System Validation for 2450MHz-Body
Date/Time: 2010-9-7 17:11:50

Test Laboratory: SGS-GSM
System-Validation-D2450-Body
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:733
Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2450 MHz; o = 1.98 mho/m; g = 51.9; p = 1000 kg/m?®
Phantom section: Flat Section
DASY4 Configuration:

Probe: ES3DV3 - SN3088; ConvF(4.2, 4.2, 4.2); Calibrated: 2009-11-19

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2009-11-18

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

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

d=10mm, Pin=250mW/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 15.7 mW/g

d=10mm, Pin=250mW/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 82.1 V/m; Power Drift = 0.036 dB

Peak SAR (extrapolated) = 27.0 W/kg

SAR(1 g) = 12.8 mW/g; SAR(10 g) = 5.91 mW/g

Maximum value of SAR (measured) = 14.3 mW/g

dB
— 0.000
—1-4.36
-8.72
-13.1
-17.4
-21.8
0 dB = 14.3mW/g
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3G

System Validation for 835MHz-Body

Annex D Description of Test Position

Annex D.1 SAM Phantom Shape

LE

Figure D-1 front, back, and side views of SAM (model for the phantom shell). Full-head model is for illustration
purposes only-procedures in this recommended practice are intended primarily for the phantom setup of Figure D-2.

Note: The center strip including the nose region has a different thickness tolerance.

80-100 mm

Figure D-2 Sagittally bisected phantom with extended perimeter (shown placed on its side as used for SAR

measurements)

enirance to ear canal
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Figure D-3 Close-up side view of phantom
showing the ear region, N-F and B-M lines,

and seven cross-sectional plane locations
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Figure D-4 Side view of the phantom showing
relevant markings and seven cross-sectional

plane locations

Annex D.2 EUT constructions
verlical vertical
center ling center line
W2 w2
horizontal
line ;.l/li' i i
acoustic
acousc _ oulpul
output B bottom of -
bottom of handsel -- B
handset \‘ =
AT
Ly
Figure D-5a Handset vertical and Figure D-5b Handset vertical and
horizontal reference lines-“fixed case” horizontal reference lines-“clam-shell case”
Annex D.3 Definition of the “cheek” position

a) Position the device with the vertical centre line of the body of the device and the horizontal line
crossing the centre of the ear piece in a plane parallel to the sagittal plane of the phantom (“initial
position” see Figure 1-7). While maintaining the device in this plane, align the vertical centre line
with the reference plane containing the three ear and mouth reference points (M, RE and LE) and
align the centre of the ear piece with the line RE-LE;

b) Translate the mobile phone box towards the phantom with the ear piece aligned with the line
LE-RE until the phone touches the ear. While maintaining the device in the reference plane and
maintaining the phone contact with the ear, move the bottom of the box until any point on the front
side is in contact with the cheek of the phantom or until contact with the ear is lost.

Annex D.4 Definition of the “tilted” position

a) Position the device in the “cheek” position described above;

b) While maintaining the device in the reference plane described above and pivoting against the
ear, move it outward away from the mouth by an angle of 15 degrees or until contact with the ear is
lost.
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Beference plane

Figure D-6 Definition of the reference lines and points, on the phone and on the phantom and initial position

Front view

;== \ Centre line

15

Top view

Cheek position Tilt position

Figure D-7 “Cheek” and “tilt” positions of the mobile phone on the left side
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Annex E Calibration certificate

Annex E.1 Probe Calibration certificate
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Sehaark Anokpzer HP BREIE LIEIT 80 18 Dl 0 gl Fousz cheook D200 I beuse chazk: Ol
Harna Fiinriian Sirature
akbrated by Jeton “osral Labenatery Tad nitiss & Jrf L
e T,
Fpprowed by P L Fooos v Teohnkzal Moz

—'c::_’.f J/f;'ﬁ

Bisiend Mowedrdar 34, 2000

Tris il o innsy comli Bz vn sl roned s v ichmcnd mccaepl Gl witharyt veriten approge] of the |sorztory.
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Calibration Laboratory of

g Schweicsrincher Balibrierdienst
Schirrad & Parlier o Servicesuise détslnnace
Lrgmeaanng AG Serddelo svizzerc o Tarani
Eeugheussirasse 43, 004 Purkch, 3w ilacland S S Calibrabion Sarwen
Deorediisd by e Swins Azcediabon Sore (SAS) Acoredtation Moy SCS 108
Thee Sl Aczrdilaion Sarscs i one of e sgnicnes o b B&
Wnliilatora Agrepmat for B rocogresion of calibration corifiooles
Glossary:
TS I = rruating aguid
WORMa 2 sangithily in fres spste
ConeF sengitivilty in TSL [ MORM: vz
oCP disda corpraseian pai
GF creat tactor (1iduty_eycle] of the R signal
b B U madulstion depandert lineaEafion parameters
Polartzation g o ritkalion Arcwnd probe axis
Folartzatian & A rotalion arcund an asks thal 1§ In tha plana normal io probe axie (51 Messuremeant cander),

iz, 4 =0 isnarmal ko proba sxia

Calibration |5 Performed According to the Following Standards:

a) |EEE Sid 1628-2003, "IEEE Recommuanded Praclics for Decerminkng the Peak Spatal-sweraged Specific
Alvszaplion Fele (SAR) in Bwe Hurian Hyad Bosn Wirgless Commurications Devices: Measurement
Techniyles”, Cecember 2003

by IEC §220%-1, "Procedura to meaeure the Speciic Absorpion Rala (SR far band-bekd devices usad n closa
proximity 1o the ear [frecuency ranga of 300 MHZ o 3 GHz)", Febrary 2006

Methads Applied and Interpretation of Parameters:
s NORME v Assessed Tar Edimid pulmiealion 3= 07 < 930 bHz in TEM-cel; { > 1800 MHz R22 waveguida),
HNORMCY,E are only intsermediate vakses, e, the upcartzintiss of NORME, w2 does not effect the = fid
wcertsinty ineida TSL (886 bekew ConwF).

= ORI YT = NOSEM YT T reguatcy_mespones [Sec Fragquensy Rosponse Ghar). Ths inesnzalion i3
implarmentad i DAS Y4 solbwane versions Bler than 4,2, The unoeriaindy of the frequency response is included
n the steted uncerainty of Convf-

= DU s DUH are numerical lineanzelion perarmebers asseasesd based on e dada of power saeep with GW
sigral (no uncartainty required). DCP doas not dapena on frequency nor medis.

o Axyz Bopz Ceyz WREx oz A B Cane nurerical lnssanizalion jessmelems eaecssd hased on the dats of
povear sweep for spacific moduation signal. The parameters do nol depend an egqeency nor meedie. VS is the
maximum cafbration range axpressad in RS voltage acoos the dode,

o CarpeF and Bourdary Effscr Paramenars: Assssaed In fist phantam wsing E-Nedd (ar Temperaiune Transfr
Standard far © = 800 MHz2] and ingide wavespaide usmg analytical field distbutons basad on power
meagdraments far 1= 800 KHZ. The same $2ups are used for assessment of the parzmeters applied ko
bourkary companzalion (alpha, depth) of which typical unceriainty values are given. Theae paramelars are
uzad in DASY4 softwaa tn Imcrove probe sccuracy clode o Ihe baundary. The sensilivity in TSL covesponds
Lo MORME ¥, 2 * Comvt wheraby the uncarainly carresporads ka Fat given do- Conv® & frequency depsndent
ComF is used in DMSY wersion 4.4 anz higner which allovws estamding the validily from # 30 MHr o+ 100
M

= Spohescal sotapy (30 dewiafion fiom sotopy)- ina field of ke giedients realiced wsing o Faf phaniom
wapneed by a patch antkenna,

= Sensor Offser The ssnsor offset comesponds to the offzel of virual measuremant canter from the proba bp
(om praba axis), Mo teleranze requined.
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Calibrated for DASY Systems
{hpba; nen-compatibla with DASYZ systeml)
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ES3IDN3 SN:I08R MNovember 19, 2004

DASY - Parameters of Probe: ES3DV3 SN:3088

Basic Calibration Parameters

Serrsor X | Sensor ¥ | Sensar £ |Une (k=2)
INnrm e 108 1.27 .26 | &101%
l_DEF‘ friy® b ad 4 245

Modulation Calibration Parameters

]l.lm Communizatien Systeam Kame PAR ) B [ 'L Linc®
dE dBuY mi {k=2)
10000 A (R B (kL) 0. 100 suw | 218%
T (el e n :q 100 300
z 0.0 0.0 100] 320.0

| The reparied uncertainty of measurament i stated as the standard uncertainty of measUremeant musitipliad
by the coverage factar k=2, which for a normal distribution corresponds to a cowerage probability of
approximately 95%,.

# Tha unerani of hemit ¥ I oo nol afeol he B Nek ungoroinly iddc TEL {300 Pagos 6 and B].
B My onicl Encarizaticn poramehsr unoert ey nel requered
* rwsertsindy i cMbanr pay e sesmne in du al o Do b oo si apgpdei o recsalang e deiriadion aied s sgressed “or e sguane of e Seld value
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DASY - Parameters of Probe: ES3DV3 SN:3088

Calibration Pararmeler Determined in Head Tissue Simulating Madia

i [WHz] uahdity JMHz]"  Fersimivity C Iy CorvF X ConwFY  ConvE Alpta Degtn U (k=2
] + 500 = 100 41.5 &£ 5% 097 = 5% 584 5.84 4 Q.50 108 £11,0%
1510 + 500 £ 100 40,0 £ 5% 140 + 5% 5.070 S5.00 5.00 .38 1.75 2 11.0%
190 + 501+ 400 400 + 5 140+ 5% 447 487 4 47 .48 53 +11.0%
2451 L 504 & 100 8.2 L 5% 1.30 L 5% 4.47 440 4.40 .43 179 &+ 11.0%

The: walieiy ol £ 100 MHz ool g appleas Tor DAEY %2 4 and higher [see Poge J1. The uicetairly b e AES al hi Gosed™ unsatainty o cabbralicn Tsquancy

ol B u o rioinky Fo - thie 1w cabso regquencs band
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ESIDNT SN I0EE MNeovember 19, 2009

DASY - Parameters of Probe: ES3DV3 SN:3088

Calibration Farameter Determined in Body Tissue Simulating Media

1 [MiHz) Vaidity [MHZ]”  Pasmilsivity Conductivity ComeF X ConFY  ComF 2 Alpha  Depth Uns k=2
E0D +50'210C 55.0 £5% 105 £5% 5.65 5.68 EEE uuy LLd 21105
A&I0 +400 2 100 RAA+ A A2 £ 5% 476 476 476 0.1 LAE + 11.0°%
1800 #5000 e 100 G 5% LEER i 4 5§ 488 418 036 213 £11.0%
2450 a0z 100 S2.T £5% 195 £ 5% 4,20 4.20 4320 055 104 +11.0%

ok ¥ wokdily of = 400 MHz pnky apodios for OAEY w4 4 and kghor Jeoo Page 21 The unceiisinky o ihe REBE of i Cowf u=oiardy al calbmaion fragmncy

anc’ fha uncariarly for the ndicajed fregesscy band
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3G

ESIDV3 GN:3088 November 10, 2008

Frequency Response of E-Field
{TEM-Cell:ifi110 EXX. Waveguide: R22)

Frequemncy Tasponsa (rormalized)
L

10 —a—p g
18
s
i
na |

1

0 R o s ;o 2800 30CC

¥ [MHz]
| —o—TEM —e—Azz

Uncerfainty of Freguency Response of E-feld: £ 6.3% (k=2]
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Receiving Pattern (¢), 3 =0°

1= 500 MHz, TEM Hi110EXX

Carificee Mo: ES5-2088 ol

off

Page &of 11

1.1
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i —— 1300 MHz
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ES30VS SN:30EE Movernher 10, 2009

Dynamic Range f{SAR;...)

(Waveguide R22, = 1B00 MHz)

L

1 E=15

Input Signal [V}

1E+R2

1B+

1.E+M 5 o : . : t |
[ER Rl ] LIEH IR oo (18] =] il A0
SAR [micm’]

—8— i gkl — i preadind

4
El.AFI:[mIM'm;]

Uncertalnty 6f Lingarlty Assessmant: £ 1.6% (k=2)
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ESIDVI SN 108E November 19, 2008

Conversion Factor Assessment

= @i MeHz, WELS RS (head) f = 1810 MHz. WGLS 22 (head]
I I w0 i
| ; I
20
| Eiil'.'lil
guu
[ Zwo [
“"'n. | E ™
%M v I “T'LND%‘T%
fiahin s oa _ | Goor
n L]¥] 20 e an ] Err 1] [+ an at an
elmm] zfmm]
—B—prmhled  —O—Nemrmmede | —B—Ahles  —O— oasuranends

Deviation from Isotropy in HSL
Error (&, 8), F= 800 MHz

Errar [£E]

I [ BRI B ST IR TSR B A LR - AR L]

Hooual EUkRLE4y guakosld EUBM S s

Unccriainty of Sphencal solropy Assessments &2 6% (k=2)
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Sersor Arrangemeqt_ Trizngidar
Cowwwector Angle (7} Mot applicatyis
Mechanicz Suilny Daleclion Mods enabied
Oetical Soface Deledion Mok dizablad
Frote Creerall Langth 337 mm
I'robe Body Camsler U mirm
Tip Largth 10 mm
Tio Diametar 4.0 rrum
Probe Tis & Sansor X Caliorasion Paint 2 v
F_rcul:l_e Thz b2 Sensor Y Calization Point ?rmm
.lent iy o Sensor ZI:SI":II'EIIJEIH Point 2 mm
IR:-:L-'nmmuHi Mziuranant Disianze fom Sweiace 3 mm

Cafficals Mo CE3-1008 MMowld Pape ital 11
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Annex E.2 DAE Calibration certificate

Calibration Laboratory of
Schmidd & Pariner

Enginearing AG
Toughaussiassa 43, B0 Zurich, Saitsedand

Schweizerischer Kalibriar dansl
Sarvice smisse detalonnoge
Eervigio svizzero di taraiura
Bwiss Calibralion Seraoe

Brediled by 1 Swisa Aocradkstion Sendoe (SAF Acorsditation Mo SCS 108
Thes Saivs Accredilaton Serice is ore of the slgartorss to tha EA
Palu i Al Ag Tar ke 13 at ceriifieatcs

ceam:  SG3 - 8H (Auden) Certibene vo: DAEI-560 Wov0d
CALIBRATION CERTIFICATE

Disgec DWAED - 50 000 D03 AA - SN: 565

| Cal brarson procedams) CIA CAL-DEA 2
Callbration pracedurs for the deta Acquisiion alectronics {DAE)

Cabbrarior e Movember 18, 2009

This oakbradion cerificats documanks the irsceebikty io ratisnal ssandands, which ealiza e [yl v o M e e (51
Ther mezsu e e and ha Jnoectal vies van canliskares probabiily ane geeon on o iaowing pages anc gra pa ol e caficain.

All cHbraIons Nin Ladn corducied m tho choccd labanciody 00l B arionimen kmparsture {22 + 350 anc humicity = 700,

Coliombion Bquipsnet used IMATE criios ia salibrafon)

Primary Stardards [ e ol Dta [Cert ficate ho.t Schaddnd Calibva i
Kuithbey Mutimoe- Type 2001 | SH: DE1EGE TG M S| Lo & L]
| Spoorckey Slandands | ICr # Chick Mt (il nnee) Schoduled Chack
Calbraier Box v¥1.0 5k UMY DCE AB G0 O5-Jun-20 {in hotse che<) Ini hoisa check: dui-10
Mame Firelinn Sogratam
Cairati by: Lharm nirjuin Bibatier TecFniciari '}%ﬂ
Aipproed by Firi Bun bzl RAAT Mieamar T o
v Rl e

Esziimd Mendembar 13, 2008
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i .
'C?ﬂllhl.‘ﬂlll:lﬂ Laboratory of -‘:“.E:—"-J"r-?ﬁ gﬂl&;%% §  Sehweizericchor Kolioriordson st
ahmid & Pariner m ¢ Service suisse détalonnage
Ergineanng AG Ty ";"- {? = " Earvivin auizzere di transs
Panglmasslrasses 43, 804 Fusicn, Switerlond = MF_-; {J&R‘hﬁf S Ewiss Callbration Sarvice
"-|._'"|"l". . s
Agredlad by e Seics Ancrodfation Eonaoo |BAE Accreditation No.: SCS 1048

Tl Fwises Accredilalion Service is one of the signatonies o tha EA
Mukllateral Aggredemiain fof tha idcaghition of calibratson cortiboates

Glossary

DAE data acquisition electronics

Connactor angle  infarmation used in DASY system to alion probe sensor ¥ 1o the obot
coordinats system.

Methods Applied and Interpretation of Parameters
+  DC Voltage Maasurament: Calibeation Factor assessed for use in DASY system by
comparison with a calibrated instrumant traceabla to national standards, The figure given
corresponds to the full scale range of the valtmetsr in the respective range.

s Connector angle The angle of the connector IS assessad measuring the angle
mechanically by a 1ool inserled. Uncanainty is not reguired.

+ |he tollowing parametes as documented in the Appendiz cordain iechnical information as a
result from the performance test and require no uncedainty,

«  OC Volage Measurement Lineanty: Verifization of tha Linearity at +10% and -10% of
the nominal calloration vollage. Influance of offaet voltage is included in this
IMEAEUTEMENT

= Comimon mode sensitiviy: Influence of a positive or negative common mede valtage on
the difterential measursment.

= Channe! separation: influence of a vollage on the neighber channals not subjact o an
input veltage

«  AD Convortar Values with impurs shaded: Values an the intemal AD converer
comespanding to zero inpul vollage

= nput Cifsel Measurernsnl Qutput voltage and statistical results over a large number of
zern voltage measurements.

= nput Cffset Cumrent: Typical valus for information; Masimum channel inpul affss|
cumant, nol consdenng the nput resistance.

*  iput resistanca: DAE input resistance at the connactor, during internal avto-reroing
and during measurcment.

= Low Ballery Alarm Voltage: Typical value for information. Below this valtage, a battery
alarm signal is ganaralad.

= Fawer consumpnian: Typical value ler mbormation. Supply cuments in various oparating
modes.

Canflicste Mo DAEI-S6E_Mowd Page 2 of 5
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DC Voltage Measurement
A - Conetor Resoaltion narinal

| ligghe Fliange: 1I5R = IERATLS Bl range = <100 #3520 my
Lo Rargea: 1LEE = ainy Bl fange = 1. AdmY
CADY measurenent paramsbecs: Aule Zer Time: 3 sec: Measiing ime: 3 sec
Calibraton Factors X ¥ z
High Ranga ADALFEE £ 0015 (k=2 | B4 352 £ 0.0% (k=) | 404,128 = 0,19 (k=2)
Law Ranga 0750 & 0.7% (h=2) | 3.930E0 £ 0. M (k=l) | 395186 = 0.7% (k=2]

Connector Angle

Connector Angla o be usad In DASY systsm 2640417
Crrtlicata MNo: DAES-S6_Mowp Fage 356
SGS-CSTC Standards Technical Services(Shanghai) Co, Ltd.. 31 Building, No. 889, Yishan Road, Shanghai, China 200233 t (86 -21) 61402666*2736 f (86-21)54500149  ww.cn.sgs.com
Testing Center-GSM Laboratory Fliste A AT i 1 EE 889 ) 3 142 Elﬂéﬂ: 200233t (86 -21) 614026662736  f (86-21) 54500149 e sgs.china@sgs.com

Member of the SGS Group (Société Générale de Surveillance)


mailto:sgs.china@sgs.com

Report No.: GSM10371778S01
Issue Date: 09-27, 2010
Page 57 of 76

Appendix
1. DC Voliage Linearity
High Range Reading (pV) Ditterance (uV) Errow (%)
Channel X + Input 200000.4 A 160
Chanrel ¥+ Input 2000100 s 0.00
Channel % =Inpust -1980E. 53 B3 .03
Channel ¥ + it 2000109 a83 .60
Channel ¥ + Input 15407 76 284 .01
Channel ¥ - Inpast -20DUE 85 0.5 n.n?
Channal Z + It 200008 & 4.3 u.uo
Channel Z + gt 15999,.52 -0.83 -0
Channad = Inpant 2000179 o 0,01
Low Hnni Reading {u¥] Diferance (V) Errar (%)
Chanmel X + It 19807 028 -0
Channed X+ Inpart 184 60 : 04D 020
Channel X - Inpurt 201 13 -1.23 n.A2
Chanmal ¥ + Inpast S0.0 4 X 2 0.00
Chanmned ¥ + Input 199,28 .82 -
Cheamme ¥ = Inpart =201 A0 -1.50 0rs
Channel Z + Input 190689 -0AaT -1t
Channel T + Input 180,61 1,39 «0.70
Channel Z - Input 201 175 iRz ]

2. Common mode sensktivity
LIASY measuemenT paransiens: Aube Jeng Time: 1 sac; Measaring fime: 3 ser

| Common modr High Range Low Ramnge
[ Inpul Yollsge (m] Average Resding (pv) Awerage Aeading (uY]
| Enannal x 200 ERT 524
=200 652 4.85
Chanpel ¥ 200 T.05 T.35
-2 -3.52 -A.82
Channel 2 20 -5.05 : -5.84
- 200 306 4.0

3. Channel separation
DSy mezsursmant parametars: Auto Taro TENE: 3 sec; Measuing Bme: 3 6o

Inpart Valtage (mVf) | Chammel X (V] | Channel ¥ (py) Chanmel Z (V)
Clramirel X 200 < 219 iz
Channal Y 200 2.65 - 358
Channel £ ann A6 43
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4. AD-Converter Values with inputs shorted
[ASY mensuremcnt peramete s Aute 2end |ime: 3 sec: Weesuing ime. 3 sac

High Range (LSB) Low Range (LS8}
Channal X 16352 140BE

Cheannal ¥ 15762 16421 i
Chennal £ 16208 16674

5. Input Offset Measurement
LASY massurenent paramabars: Auld Fara Tene: O sec; Messuring firmes 3 seo

Inzut 10k
Std. Deviation
fieraga (U] min. Ofteat (u¥) | max. Ofteat (V)
vy

Channal X -01E -1.21 0.7 [ = %8

Chennal ¥ 0B -1.80 0.7a [1%%]

Channal Z 0BT -2.37 10 [
6. Input Offsel Current

Haomingl Input circuilry oftaet curment on all chenteals: <251A
7. Input Resistance

Tenging (MOhm) beazuring (MOhm)

Chamnnel X 0.2000 195.8

Chainrel ¥ 0.2000 240

Chemnel 2 0.2007 2045
B. Low Battery Alarm Voltage jwrilied during pra last)

Typical values Adarm Level (VING]

Supply (+ Voe) [

Supply (- Vec) 1B
9. Power Consumption [venified dusng pra ses)

Iypical values Switched off {ma) | Stand by (md) Transmitting {m&)

Suppdy [+ Vee} LD +6 wid

Supply [- Vec) 0.0 -5 8
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'G-uiil.n.u'l.lun Laburatory of :;-'Qx::r ¥ £ Sohwesizerischer Halls ki
Sehimicd & Partner Eﬁ' Burvice dutise daisicn nag
Enginearing A3 S = i c Snrvipio Ewizzenas ol isestors
Tmghangntosn A3, 0004 Turich, Smhzestand giﬁf:l_-,:___;iﬁ- S Gwiss Calbestion Banics
Becrtiiend By (v Swans Sroosdiatinn Senios [SA5) Aeciedation Mo SCS 108

The Swine dccrediation Servica i o of B slgratoics 1o the EA
Ml oo ral B s nl Tor 1he fecognition of calbration certilizaas

Cloanary:

TSL tlssue semulating lguid

CormwF sansifivity in TSL / MORM =y .z
T, ol applicabls or not measurad

Calibration is Performed According to the Following Standards:

a} IEEE 34 1528-2003, IEEE Recommended Practice for Detarmiming the Peak Spatialk
Averaged Specific Absomtion Rate (SAR) in the Human Head from Wirsless
Communications Devices: Measurement Technigues®, December 2005

b} IEC B220%-1, "Procedurs to maasurs the Spaclfic Absorpllon Rate [SAR] e hand-hek
devices used in close proximify to the ear (frequeency range of 300 MHz 1o 3 GHz)",
Fabreany 2005

c) Federal Communications Commission Office of Engineanng & Techmalogy (FCC OET),
‘Evaluating Compliance with FCE Guidelines for Human Exposure to Radiofrequancy
Elzctromagnetic Fields; Additional Information for Evalualing Comphance of Mobile and
Portabhs Devicas with FCC Limits for Human Exposuwre o Radiafrequaency Emissions”,
Supplement C (Edition 01-01) o Bulletin 65

Addinians Dosunmeitalion:
d] DASY4MS Sy=lem Handbook

Methods Applied and Interprefation of Parameters:
*  Measurament Gondiions Further details are avallable fram the Validation Repord at the end
af the cedifcale. All igures stated in the certificate are vakd at the frequency ndicated,

¢ Arterna Paramelers with TSL The dipole is mownted with the spacer to position iz fesd
point exscily below the center marking of the Mal phaniom section. with the arms orentsd
raralkil o thea body axis.

= Feed Polnt impedanee and Refurn Loss Thase parameaters are meaaured with the dipole
posiboned under the liquid filled phantom, The impedance staled s ransformed from the
rgsirement at the SMA connector to the feed point. The Retum Loss ansuses Bow
rafiardad powers Mo unceaindy required. J

=  Elpctrical Deday: One-way delay between tha SMA connector and the antenna feed paint
Mo uncerainty required.

= SAR measuved! SAR measured al the slaled anfenna input power.

#  SAR pormalized: SAR as measured, nomealized o an input powes of 1 W al the anfenna
COMMECIoN,

«  3AR for noming! TSL parameters: The measwred TSL parameters are used o calculate the
neminal 5458 moull.
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Measurement Conditions
DASY ay=stm conligurabon. as taras ol given on pags 1.
DASY Version DasveE E 2
Exlragclificn Achvanced Exlrapalyion
Phaniaim Bdadlar Flat Plreambmm Vd &
Distancs Dipole Cantar - TSL 10 mim i wilh Spacer
Zoom Scam Resolutlon e, dy, dxr =5
;l'lll:l.-'ll:y' B 2450 MHz £ 1 MHz
Head TSL parametars
Thes dnbswin parsmeiers and asleulatinne weee applied.
Tomperature Parmiitivity Conducilvity
Mesmingl Hosetd TSL paramalorn . 4 amr 180 mhedm
Maasurad Head TSL paramatars {2201 021°C W2e8% | 180mPam 6% |
Head TSL temperatuns during best {220+ 0.7 °C s o
SAR result with Head TSL
Mﬂmﬁm1cmﬁ1glmmm Condiian
CNRL i el 250 mM mpul power 10.23mN /g
S48 noomakzed narnaized o 1W lZmV ig

%548 for nominal Head T51L paramesess

nommalzsd 00 1W

533 W Ag £ 170 % (H=2) |

SRR pweraged over 10 em” [10 g of Heed TSL Gandilian
S48 measunad 250 N gl possar B25m ig
SAR normalized nammaizad o 1w 250w g

SAR for nominal Head TSL parameers narmalzad & 1W 50 MV Mg £ 16.5 % (h=Z)

Condficatn Nol DIAGIVE-FH5 Mo Page dotd
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Body TSL parameters
The loliowing parameters and cakabadons wane apnkesd
Tesnporaburg Mormittwidy Conductiviiy
Hominal Body TSL paramebers 220G 527 1.8 mhoim
Measured Boely TSL paramsters |Z20£03) "0 IR ERY 126 e 4 B 5%
Boily TEL tampuorature during lest {218 £ 02} "0 — -
SAR result with Body TSL
SAR aversted ower 1 em’ (1 ) of Body TSL Canditian
SAR measurad 280 mi mput power T mW g
BAR nonmakzed ngrmnkzed o 1% BB md g
SAR for nominal Body TEL paranmelers navenalzad o 1W 0.3 W g = 17.0 % (=2 |
SAR averagad over 10 em’ (10 @) of Body TSL candilion |
S8R measured 250 mif¥ ol power B.BE MW i g |
BAR: nommaized remnaizad B 1w 234mW ig |
SHR qurmmmlﬂu:tyTELpa_.:an‘-:h’: rimnad 2ol o 1% 233 W { g2 16,5 5 k=2)
Canrffiede Moo D2A50VE-733. Nowvee Pagee 4 of 9
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Appendix

Antenna Parameters with Head TSL
repelancs, ranEfrmad 10 leed paint AR+
Frartum Loes - 265 d8

Antenna Parameters with Body TSL

lmm.lrmwmlaﬂm e d 1K
Returm Loss BrrN. L

General Antenna Paramaters and Design

Elecirical Delay [one dimciian) | 1144 ns |

B kanid) Darey il il LR TOORGIED PGB, ST 3 ST Warming of s A near i R peinl can bl

Thia dipcks 5 mada of siandard mn@:-::mjal-:aﬂ&. Thes cantes ponducton of tha TRading lina & dirediy oonnecied i the
gacand arm of (he dipoie. Tha ariann & s hanedo e shor-cimuied for DC-sagraks.
Mo axoesse foris muil e applied o e Jpoke ams, because thay might bend or the sidersd connecionms rear ha

feswddpnint may be damaged.

Additional EUT Data
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DASTS Valication Report for Head TSL

Pate Time: 25112008 1330012
Fest Eabormtery: SPEAG, Aunieh, Swilzerns

DU Digobe 2450 MMz Types D245V E; Scrinl: D250V - SN:TA3

Commmiunication Syaem: OW: Frequiemoy: 2450 MHz; Doy Cyele; 171

Mdedium: HSL UL BB

Deleitim parameters used: §= 2450 MHz ¢ = L8 mbo'm: & = 39.2; p = 1000 kg/'m”
Fhantgam section: Fla Soction

Belcnguremeent Standand; DASY S (IEERNEC ANS] CA3,19-2007)

DASYS Configuration:
* Proke BES30RV) - SWEREE: Comd (493, 455, 4.53% Crbralodt 26 06 2000
= Sessop-Suface: Jinm Mechanical Sorfsce Deecthon )
Bl AL AL U AN 2
= Mheniom: Flal Phasom 501 Toa); Type: QEOIPS0A AL Reind: 1141

® Negsuremend SWCDAKNYL VAT Ewlld 5T SEMCAD X Yirsion |40 Build 57

Fin=250 mW fd=10mm, dist=3.0mm {ES-Probe)Zoom Sean (TxTx 7 Cube 0 Measurement
prid: dx=5mm, dy=>3mm, dz=>mm

Beference Value = 1021 ¥ine Power Dalfl = 0,059 1

Peok AR (extmpoloied) — 27 Wike

SAR( gp= 133 mW/g SARIIE gh= 025 mWig

Mmximum value of SAR {measured) = 174 mWig

o f ——
L]
5
]
15
-+l
-TH
Wl = 17dm Wiy
Canilicate b 2450002710 Now(i PagaGod 0
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Impedance Measurement Plot for Head TSL
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DASYE Validation Report for Body

Prates” Nimnee: TE.T 12009 14:57:535

e Laboratony; SPEAG, Surich, Switzerlond
LT Dripeide 2450 MHE Ty D250V 1 Seridl: DZAS0Y L - AN a8

Communication System: CW: Frequency: 2430 M Dty Cyvele: 1]

hleadbume: BASL LI BI%

Medium parmmeters used: = 2450 MHz: 0 = 1,99 mho'm; s = 52.6; = 1000 I_E-'q|'|1
Phamom secison: Flal Sectiosn

Mensurement Standards DASY S (IEEETEC AMS] O 19-2007)

[FASY S Configuration:

L

-

Probe: EXMWE

v BRMIE Conedid 20, 431 31 Calilimded: 5. (. JTHS

Sensor-turteos: Smn i Mockardesl Suriece Metestiomb

Elezimmbcs: INAED Sredd; Calllsvaieal: §7.07, 3000

Plasaciii FLE Plisnfoo 5.0 dheak §; Tvpe: QEIHEPSRAA; Sevial | 1HIT

Plimeremien] SW: DIASYS, VAT Build 137; SEVMCAD X Veson 14.0 Beikd 37

FinZ30 mW Ad=10mm, dist=3.0mm (ES-PrabeyZoom Sean (Ta7xT¥Cube 0; Measiremen
grid: ds=3mn, dy=5mm, de=45mm

Poference Valee = %44 Vin: Power Dt = 001 7 B

Peak SAR {estrapolsed) = 202 Wik

SARIL g) = 12.7 mWigs SAR{10 g) = 5,86 mWig

Belaecimaumt value of 88K (measinesdy = 16,7 mW/e

dif
n

25

—

S dH = [5Tmw e
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Impedance Measurement Plot for Bady TSL
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Annex F  Additional SAR Probe Validation

SAR PROBE CALIBRATION

Model No. : S62
FCCID :YCNS62

The following procedures are recommended for DUT measurements at 150MHz to 3GHz to minimize probe
calibration and tissue dielectric parameter discrepancies.

a) Ingeneral, CUT SAR measurements below 300 MHz should be within +/- 50 MHz of the probe calibration
frequency.
SEE ALSO ITEM c).

b) At 300 MHz to 3 GHz, DUT measurements should be within +/- 100 MHz of the probe calibration
frequency.
SEE ALSO ITEM c).

c) Measurements exceeding 50% of these intervals, I.E.,
+/- 25 MHz, DUT <300 MHz, OR

+/- 50 MHz, DUT >/=300 MHz,

SHALL APPLY THE FOLLOWING ADDITIONAL STEPS:

1) When the actual tissue dielectric parameters used for probe calibration are available (careful about some
probe manuf.list only nominal or range on calib.cert), the differences for relative permittivity and
conductivity between probe calibration and routine measurements should each be less than or equal to 5
% while also satisfying the required +/- 5% tolerances in target dielectric parameters.
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<Head 900 MHz>
The test frequencies are properly matched as this is a cellular band. The probe calibration for permittivity and

conductivity is within +/-5%, were the probe calibrated centre frequency at 900MHz has permittivity and
conductivity of 41.5 and 0.97 respectively. At the probe extreme frequencies the following are true: at 800MHz the
permittivity and conductivity are 39.4 and 0.86 respectively. At 1000MHz the permittivity and conductivity are 43.6

and 1.03 respectively.
The probe was calibrated at these parameters in order to cover the frequency range 800MHz to 1000MHz.

Conv¥ersion N

W= 100 [Head)
b s Z BEr |
Converzion factor: IE_EM |5_84 |5.84
Alpha; |02 |03 |og
Delta: |1.na |1.ma |1.na
Frequency range: IBDD to |1 aon MHz Calibrated far: I'EIDD kHz
Ferrittivity range: |39-4 to I“G-E Calibrated for; |41 5
Conductivity range; IU-BE to I1 3 5/ Calibrated faor; IU-E‘? 5/m
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The test frequencies are properly matched as this is a cellular band. The probe calibration for permittivity and
conductivity is within +/-5%, were the probe calibrated centre frequency at 900MHz has permittivity and
conductivity of 55.0 and 1.05 respectively. At the probe extreme frequencies the following are true: at 800MHz the
permittivity and conductivity are 52.3 and 0.92 respectively. At 1000MHz the permittivity and conductivity are 57.8

and 1.10 respectively.

The probe was calibrated at these parameters in order to cover the frequency range 800MHz to 1000MHz.

Conversion

]

Carnicel

s

= e
Corveersion factor: |5_EB IE.EE |5.EE
Alpha: [0-97 |07 |0.87
Dela: [1.07 1.07 1.07
Freguency range: IEEIEI ko I'IEIEIEI kHz
Fermittivity range: |52-3 to IE?.B
Conduchivity range: ID-E|2 ko |'|-'I S5/m

Calibrated for: (300 MHz
Calibrated for; {95

Calibrated for; {1.05 S/m

1
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The test frequencies are properly matched as this is a cellular band. The probe calibration for permittivity and
conductivity is within +/-5%, were the probe calibrated centre frequency at 1810MHz has permittivity and
conductivity of 40.0 and 1.40 respectively. At the probe extreme frequencies the following are true: at 1710MHz
the permittivity and conductivity are 38.0 and 1.29 respectively. At 1910MHz the permittivity and conductivity are

42.0 and 1.47 respectively.

The probe was calibrated at these parameters in order to cover the frequency range 1710MHz to 1910MHz.

Conversion _

2 X Cancel |
Corwergion factaor; |5 |5 |5

blpha: (038 |n.38 038
Dela: |1.?5 [1.78 |1.?5

Frequency range: |1 10 b |1 850 bHz Calibrated faor: |1 210 MHz

Permittivity range; |3B to |42 Calibrated for; I‘”:I
Conductivity range:; I'I-EEl to I'I-‘W Sdm Calibrated for; |1-4 Sdm
SHGSM
SGS-CSTC Standards Technical Services(Shanghai) Co, Ltd. 3 Building, No. 889, Yishan Road, Shanghai, China 200233 t (86-21) 61402666*2736 f (86 -21)54500149  ww.cn.sgs.com

Testing Center-GSM Laboratory

Fliste A AT i 1 EE 889 ) 3 142 Flﬂiﬂ: 200233 t (86-21)61402666*2736 f (86-21)54500149 e sgs.china@sgs.com

Member of the SGS Group (Société Générale de Surveillance)


mailto:sgs.china@sgs.com

Report No.: GSM10371778S01
Issue Date: 09-27, 2010
Page 72 of 76

<Body 1810 MHz>
The test frequencies are properly matched as this is a cellular band. The probe calibration for permittivity and

conductivity is within +/-5%, were the probe calibrated centre frequency at 1810MHz has permittivity and
conductivity of 53.3 and 1.52 respectively. At the probe extreme frequencies the following are true: at 1710MHz
the permittivity and conductivity are 50.6 and 1.38 respectively. At 1910MHz the permittivity and conductivity are

56.0 and 1.60 respectively.
The probe was calibrated at these parameters in order to cover the frequency range 1710MHz to 1910MHz.

Conversion

s i HEL
Cancel |
Conwerzion factar; I4_ 7E |4_F"E‘. Id. 7B
Aipha: [0-47 |0.41 j0.41
Delta: |1.sa |1.as |1.sa

Frequency range: |'| 10 to |'| 250 MHz Calibrated far: (1810 MHz

Permittivity range: |5':|-E {u] IEE Calibrated for; |53.3

11

Conductivity rangs: I1 .38 ko I1 B S/m Calibrated for: |1.52 S4m
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The target permittivity and conductivity at 835 MHz is 41.5 and 0.90 and 1900 MHz is 40.0 and 1.40 respectively
which is within the calibrated range of the probe parameter. The following parameters are declared in the probe
calibration certificate.

DASY - Parameters of Probe: ES3DV3 SN:3088

Calibration Parameter Determined in Head Tissue Simulating Media

f [MHz] Validity [MH:]‘:' Parmittivity Conductivity ConvFX ConvFY ConvF Z Alpha Dapth Unc (k=2)
200 +£50/+£100 41.5 £ 5% 0.97 £ 5% 5.84 584 5.84 0.90 1.08 = 11.0%
1810 +50/+ 100 40.0 + 5% 1.40 £ 5% 5.00 500 5.00 0.38 1.75 £11.0%
1800 +50/+ 100 400 + 5% 140 + 5% 497 497 4 97 048 153 +11.0%
2450 +50/+ 100 39.2 + 5% 1.80 + 5% 4.40 440 4.40 0.43 1.79 £11.0%

© The valigity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2). The uncertainty is the RSS of the ConvF uncenainty at calibration trequency

a@nd the uncenanty for the indicated frequency band

Calibration Parameter Determined in Body Tissue Simulating Media

f [MHz] Validity [MHz]®  Permittivity Conductivity ConvF X ConvFY ConvFZ Alpha Depth Unc (k=2)
800 +50/+ 100 550+ 5% 1.05 £+ 5% 568 5.68 5.68 0.97 1.07 £11.0%
1810 +50/+ 100 53.3x5% 1.52 £ 5% 4.76 4.76 4.76 0.41 1.88 £11.0%
1900 +50/+ 100 53.3 5% 1.52 +5% 4,58 4.58 4.58 0.38 213 £+ 11.0%
2450 +50/+ 100 52.7 + 5% 1.85 £+ 5% 4.20 4.20 4.20 0.99 1.04 £11.0%

® The validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), The uncertainty is the RSS of the GonvF uncertainty at calibration frequency

and the uncerainty for the indicated frequency band
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<Head 850 MHz>

Liquid
Parameters Target Measured Deviation[%]
Medium Freq.[MHZ]
Permitivity 41.6 41.93 0.79
825.0
Conductivity 0.90 0.897 -0.33
Permitivity 41.5 41.81 0.75
Body 835.0
Conductivity 0.90 0.907 0.78
Permitivity 41.5 41.70 0.48
845.0
Conductivity 0.91 0.917 0.77
<Body 850 MHz>
Liquid
Parameters Target Measured Deviation[%]
Medium Freq.[MHZ]
Permitivity 55.2 55.20 0
825.0
Conductivity 0.97 0.9477 -2.30
Permitivity 55.2 55.14 -0.11
Body 835.0
Conductivity 0.97 0.958 -1.24
Permitivity 55.2 55.09 0.2
845.0
Conductivity 0.98 0.969 -1.12
<Head 1900 MHz>
Liquid
Parameters Target Measured Deviation[%]
Medium Freq.[MHZ]
Body Permitivity 40 38.90 -2.75
1850
Conductivity 1.4 1.431 2.21
Permitivity 40 38.72 -3.20
1880
Conductivity 1.4 1.466 4.71
Permitivity 40 38.63 -3.43
SHGSM
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1910 Conductivity | 1.4 1.469 4.93
<Body 1900 MHz>
Liquid
Parameters Target Measured Deviation[%]
Medium Freq.[MHZ]
Permitivity 53.3 53.85 1.03
1850
Conductivity 1.52 1.464 -3.68
Permitivity 53.3 53.82 0.98
Body 1880
Conductivity 1.52 1.502 -1.18
Permitivity 53.3 53.79 1.89
1910
Conductivity 1.52 1.534 0.92

2) when nominal tissue dielectric parameters are PROVIDED in the probe calibration data, the tissue dielectric
parameters measured for routine measurements should be less than the target relative permittivity and higher
than the target conductivity values, to minimize SAR underestimations. Otherwise, a thorough analysis of the
effective frequency interval supported by the probe calibration and dielectric medium should be included in the
SAR report to substantiate the test results-SEE ITEM d).
Alternatively, the measured 1-g SAR may be compensated with respect to +5%tolerance in relative permittivity
and -5%tolerances in conductivity, computed according to valid SAR sensitivity data, to reduce SAR
underestimation and maintain conservativeness.

d) When thorough analysis is required for the additional steps, the following SHALL ASSO BE ADDRESSED.
These other items can contribute to additional SAR differences, especially when the probe calibration, tissue
dielectric parameters and device test frequencies are misaligned.

1) the probe conversion factor and its frequency response, with respect to the tissue dielectric media used
during probe calibration and routine measurements, should be examined to determine if the effective
frequency intervals is adequate for the intended measurements, should be examined to determine if the
effective frequency interval is adequate for the intended measurements to satisfy protocol requirements.

2) Measurements within the required frequency intervals should satisfy an expanded probe calibration
uncertainty (k=2) less than or equal to 15%for all measurement conditions.

3) When SAR is reported within 10% of the SAR limit, differences in field conditions and effects of output power
levels on signal modulation between probe calibration and routine measurements should be examined to

determine probe calibration validity.
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4) Probe isotropy should also be assessed by rotating the probe in 15 degree increments at the peak SAR
location of the zoom scan and accounted for in the measurement uncertainty.

The measured SAR values in the report are all below 10% of the SAR limit.
The measurement within the required frequency interval satisfy an expanded probe calibration uncertainty
(k=2) <=15% for all measurement conditions. Please refer to SAR report for probe and dipole calibration

certificates produce by the system manufacturer.

As you can see we used the conductivity and permittivity parameters which are within +/-5%of the target values.

END OF REPORT
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