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Full SAR Test Report

Applicant Name: Shenzhen COBY Communications LTD.
Applicant Address: Block 2-3,TaoXia 2nd Industrial Zone,LongHua Town,BaoAn
District,Shenzhen City,Guangdong Province,China.

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

Sample Description Tablet PC(Mobile internet device)
Model Number MID9042

Final Software Version Tested Android 4.0.3

Final Hardware Version Tested v03

FCCID S7IMID9042

ICID 5824A-MID9042

Date Initial Sample Received 06-11,2012

Testing Start Date 06-12,2012

Testing End Date 06-12,2012

According to:
FCC 47CFR § 2.1093, IEEE Std C95.1-2005,|IEEE Std C95.3-2005

IEEE1528-2003, OET Bulletin 65 Supplement C, RSS - 102 issue 4
KDB616217 D01

Comments/ Conclusion:
The configuration tested complied to the certification requirements specified in this report.
Signed for on behalf of SGS

willom, Dol o2

Prepared approved

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 unauthorized 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

SGS-CSTC Standards Technical Services(Shanghai) Co, Ltd.. No. 588, West Jindu Road, Shanghai, China 201612 t (86-21) 61915664 f (86-21)61915678  ww.cn.sgs.com
Testing Center-EMC Laboratory Fl[Esle Y FAYLLY <5 #5175 2% 588 ) plﬂ’;ﬂ: 201612 t (86-21) 61915664 f (86-21)61915678  ee.shanghai@sgs.com

Member of the SGS Group (Société Générale de Surveillance)


http://www.sgs.com/terms_and
http://www.sgs.com/terms
mailto:ee.shanghai@sgs.com
mailto:email:CN.Doccheck@sgs.com

Report No.: SHEM120600074510
Issue Date: 06-18, 2012

Page 2 of 67
Table of Contents
(O g T T o TN 153 (0 Y USRS 3
I T o To ] o A @Y= V= USSP 4
2. Test Lab Declaration or COMMENTS ... .coii i 4
3. Applicant Declaration 0r COMMENTS .......uuiiiiiiiiiie e e e e e e e aaaaas 4
I U I =2 = 0T ] o O PPPPT 4
T = U = I =2y A = U= o Lo o S PUPTURPSPPPR 4
6. Measurement UNCEITaINTY ... e e e e e e e et e e e e et e e e easa e eeeenes 4
7. TeStiNg ENVIFONMENT ..ot e et e e e et e e e e et e e e e aaa e e e e aenaas 6
8.  Primary TSt LabOralOry ..uu i e e e e e e e e e et e e e e aaa e e eaeae 6
9. Details Of APPIICANT ... e a e 6
10. Details Of MANUTACTUIET .....ueiie et e e e e e aaaaas 6
11, Other teStING LOCAIONS ..ouvuiiiiiiiii e e e e e e e e e e ab e e e e e sba e e e eeasaeaeeens 7
12. ReferenCed DOCUMEBNTS . ....uiiiiiie ettt e e e e e e e e e et e abab e e e e e e e eeennsnnnns 8
13. Laboratory Accreditation DetailS.........coii i 9
14, Test EQUIPMENT INTOrMAtION ...coovueii e e e e e s 10
141 SPEAG DASY A ittt e et 10
14.2 The SAR Measurement SYSTEM .....oiiiiiiiiii e e e e e 11
14.3 Isotropic E-field Probe ES3DV3..... i 13
I e I I e o = T 1 {0 1 o I PSSP 14
14.5 Device Holder for TranSmMItLErS ......coooiiiiiiiiiiiee e 15
15. Detailed TeSt RESUILS .. ..o e e et e e e e e eeeeennes 16
15.1  SUMMArY Of RESUILS coouui e e e e e 16
15.2  MaxXimum RESUILS ... e e e e e e e s 18
15.3 Operation CoNfIQUIAtIONS ....u.iiiiiiiie e e e e e e e e e e e e e eraanas 19
15.4 Measurement PrOCEUAUIE . ...uui e e e e e e e e e e e e e e e e e eaa e e e eenaanas 21
15.5 Detailed TESt RESUILS ..ot e e s 22
16. Identification Of SAMPIES ...... i 34
17. Photographs Of EUT ...t e et e e e e e a e e e e eaaa s 35
Annex A Photographs Of TEST SETUP ... e 37
Annex B Tissue SIMUulant LIQUIG.........uiiiiiiiiiiicc et e e e e e e e e e aaaas 39
Annex B.1 Recipes for Tissue Simulant Liquid ...........cccoooiiiiiiiiiiiiii e, 39
Annex B.2 Measurement for Tissue Simulant Liquid ...........cccccooeiviiiiiiiiiiiiine e, 40
Annex C  SAR System ValidatioN..........oooiiiiiiiiiiii e e 41
Annex D Calibration CertifiCate ...... ..o 44
END OF REPORT ..ttt e ettt e e e e e e e ettt et et e e e e e e eeeeessaa e e e eeeeeeennes 67
SHEMC
SGS-CSTC Standards Technical Services(Shanghai) Co, Ltd.. No. 588, West Jindu Road, Shanghai, China 201612 t (86-21) 61915664 f (86-21)61915678  ww.cn.sgs.com
Testing Center-EMC Laboratory FIEsts YL AT 588 F) fiiZ): 201612 t (86-21) 61915664 f (86-21)61915678  ee.shanghai@sgs.com

Member of the SGS Group (Société Générale de Surveillance)


mailto:ee.shanghai@sgs.com

Report No.: SHEM120600074510
Issue Date: 06-18, 2012

Page 3 of 67
Change History
Version Change Contents Author Date
V1.0 First edition willam_wang 06-18, 2012
SHEMC

SGS-CSTC Standards Technical Services(Shanghai) Co, Ltd.. No. 588, West Jindu Road, Shanghai, China 201612
Testing Center-EMC Laboratory Fl[sle Y FAYLLY <5 #5124 588 ) plﬂéﬂ: 201612

(86 -21) 61915664 (86 -21)61915678  ww.cn.sgs.com

t f
t (86-21) 61915664 f (86-21)61915678  ee.shanghai@sgs.com

Member of the SGS Group (Société Générale de Surveillance)


mailto:ee.shanghai@sgs.com

Report No.: SHEM120600074510
Issue Date: 06-18, 2012
Page 4 of 67

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 EMC lab or testing done by SGS Shanghai
EMC lab made in connection with the distribution or use of the tested product must be approved in writing by SGS
Shanghai EMC 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 bl C d e =|g I = k
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 6.0 o0
Axial isotropy E.2.2 0.5 R V3 [acy®| o20 e
hemispherical isotropy E.2.2 2.6 R \/§ ‘/Cp 1.06 °0
Boundary effect E.2.3 0.8 R \/§ 1 0.46 o0
Linearity E24 0.6 R \/§ 1 0.35 o0
System detection limit E.2.5 0.25 R \/\7’3 1 0.15 o0
Readout electronics E.2.6 0.3 N 1 1 0.3 0
Response time E.2.7 0 R \/3 1 0 o0
Integration time E.2.8 2.6 R V3 1 1.5 e
RF ambient Condition —Noise E.6.1 3 R \/§ 1 1.73 °0
RF ambient Condition - reflections E.6.1 3 R \/§ 1.73 °0
Probe positioning- mechanical tolerance E.6.2 15 R \/§ 1 0.87 °0
Probe positioning- with respect to
P g P E.6.3 2.9 R \/é 1 1.67 0
phantom
Max. SAR evaluation E.5.2 R \/§ 1 0.58 )
Test sample positioning E.4.2 4 N 1 3.7 9
Device holder uncertainty E.4.1 3.6 N 1 3.6 0
Output power variation —SAR drift
PP 6.62 5 R V3 1 2.89 -
measurement
Phantom uncertainty 1 o0
, E31 4 R J3 2.31
(shape and thickness tolerances)
Liquid conductivity 0.64 0
E.3.2 5 R \/5 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 o0
P Y E.3.3 5 R \/§ 1.73
- deviation from target values
Liquid permittivity 0.6 5
E.3.3 4 N 1 2.40
- measurement uncertainty
Combined standard uncertainty RSS 10.43 430
Expanded uncertainty
K=2 20.86
(95% CONFIDENCE INTERVAL)
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7. Testing Environment

Normal Temperature

+20 to +24 °C

Relative Humidity

3510 60 %

8. Primary Test Laboratory

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

Address: No0.588, West Jindu Road, Songjiang District, Shanghai,
China 201612

Telephone: +86 (0) 21 6191 5664

Fax: +86 (0) 21 6191 5678

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

Contact: Mr. David.Lee

Email: David-jc.lee@sgs.com

9. Details of Applicant

Name: Shenzhen COBY Communications LTD.

Block 2-3,TaoXia 2nd Industrial Zone,LongHua Town,BaoAn
Address:

District,Shenzhen City,Guangdong Province,China.
Telephone: 0755-33923666-1067
Fax: 0755-28030023
Contact: ada y|n
Email: ada_yin@cobychina.com

10. Details of Manufacturer

Name: Shenzhen COBY Communications LTD.

Address: Block 2-3,TaoXia 2nd Industrial Zone,LongHua Town,BaoAn
District,Shenzhen City,Guangdong Province,China.

Telephone: 0755-33923666-1067

Fax: 0755-28030023

Contact: adayin

Email: ada_yin@cobychina.com
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11. Other testing Locations

Name: Not Required

Address: --

Telephone: --

Contact: --

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
SESQL;ZCFR § Radiofrequency radiation exposure evaluation: portable devices 2001
IEEE Std IEEE Standard for Safety Levels with Respect to Human Exposure to 2005
©95.1-2005 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 2001
Supplement C FCC Limits for Human Exposure to Radiofrequency Emissions
RSS - 102 Radio Frequency (RF) Exposure Compliance of Radiocommunication Apparatus (All 2010
issue 4 Frequency Bands)
KDB 616217 SAR Evaluation Considerations for Laptop computers With Antennas Built-in on
. 2007
DO1 Display Screens
Mobile and Portable Device RF Exposure Procedures and Equipment Authorization
KDB 447498 D01 . 2009
Policies
KDB 248227 D01 |SAR Measurement Procedures for 802.11 a/b/g Transmitters 2007

Uncontrolled Environment
Human Exposure .
General Population

1.60 W/kg

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

Notes:

Table 12-1 RF Exposure Limits

Uncontrolled environments are defined as locations where there is potential exposure of individuals who have no
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knowledge or control of their potential exposure.
13. Primary Laboratory Accreditation Details

The test facility is recognized, certified, or accredited by the following organizations:

CNAS (No. CNAS L0599)
CNAS has accredited SGS-CSTC Standards Technical Services (Shanghai) Co., Ltd. to ISO/IEC 17025:2005 General
Requirements for the Competence of Testing and Calibration Laboratories (CNAS-CLO1 Accreditation Criteria for the
Competence of Testing and Calibration Laboratories) for the competence in the field of testing. Date of expiry:
2014-07-26.
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14.1 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 ) .
calibration
Robot RX90L FO3/5V32A1/A01 n/a n/a
Phantom SAM 12 TP-1283 n/a n/a
DAE DAE3 569 2011-11-16 2012-11-15
E-Field Probe ES3DV3 3088 2011-11-23 2012-11-22
validation Kits D2450Vv2 733 2011-11-09 2012-11-08
Agilent Network Analyzer | E5071B MY42100549 2011-11-01 2012-10-31
RF Bi-Directional Coupler | ZABDC20-252H | n/a 2012-05-18 2013-05-17
Agilent Signal Generator E4438C 34438CATO_1971 2011-11-01 2012-10-31
Mini-Circuits Preamplifier | ZHL-42 D041905 2011-11-01 2012-10-31
Agilent Power Meter E4416A GB41292095 2011-11-01 2012-10-31
Agilent Power Sensor 8481H MY41091234 2011-11-01 2012-10-31
R&S Power Sensor NRP-Z92 100025 2012-04-13 2013-04-12
R&S Universal Radio CMU200 103633 2011-11-01 2012-10-31
Communication Tester
SHEMC
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14.2 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= ¢ (|Ei|2)/ p where ¢ and p are the conductivity and mass density of the
tissue-stimulant.

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 dissymmetric 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.
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Fig. 15-1 SAR System Configuration
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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.

i A probe alignment unit which improves the (absolute) accuracy of the probe positioning.

U A computer operating Windows 2000.

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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14.3 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 uyW/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

No. 588, West Jindu Road, Shanghai, China 201612 t
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14.4 EL14 Phantom

Phantom for compliance testing of handheld and body-mounted wirel ess devices in the frequency range of
30 MHz to 6 GHz. ELI4 isfully compatible with the IEC 62209-2 standard and all known tissue simulating
liquids. EL14 has been optimized regarding its performance and can be integrated into our standard phantom
tables. A cover prevents evaporation of the liquid. Reference markings on the phantom allow installation of
the compl ete setup, including all predefined phantom positions and measurement grids, by teaching three
points. The phantom is compatible with all SPEAG dosimetric probes and dipoles.

Material Vinylester, glass fiber reinforced (VE-GF)
Liquid Compatibility =~ Compatible with all SPEAG tissue simulating liquids (incl. DEGMBE type)
Shell Thickness 2.0+ 0.2 mm (bottom plate)
Dimensions Mf'ajor axi_s: 600 mm
Minor axis: 400 mm
Filling Volume approx. 30 liters
Wooden Support SPEAG standard phantom table
Accessories Mounting Device for Transmitters

SHEMC
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145 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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15. Detailed Test Results

15.1 Summary of Results

15.1.1 Measurement of RF conducted Power (dBm)

PK Power (dBm)
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SGS-CSTC Standards Technical Services(Shanghai) Co, Ltd..
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t (86-21) 61915664
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Mode 802.11b
Date Rate 1Mbps 2Mbps 5.5Mbps 11Mbps
18.23 18.58 19.13 19.90
Power(dBm) 6 18.18 18.49 19.27 19.77
11 18.12 18.54 19.23 19.64
Mode 802.11¢g
Date Rate 6Mbps | 9Mbps | 12Mbps | 18Mbps | 24Mbps | 36Mbps | 48Mbps | 54Mbps
19.65 19.88 20.13 20.54 21.21 21.46 21.98 22.39
Power(dB
m) 6 18.79 18.94 19.34 19.69 20.13 20.85 21.52 21.97
11 | 1821 18.54 18.86 19.05 19.50 19.84 20.23 20.84
Mode 802.11n(HT20)
Date Rate 6.5Mbp | 13Mbp | 19.5Mb | 26Mbps | 39Mbps | 52Mbps | 58.5Mb | 65Mbps
S S ps psS
19.53 19.86 20.24 20.64 20.89 21.52 21.86 22.14
Power(dB
m) 6 18.30 18.52 18.86 19.24 19.56 20.13 20.67 21.47
11 | 18.03 18.23 18.58 18.86 19.21 19.75 20.32 20.86
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AV Power (dBm)

Report No.: SHEM120600074510
Issue Date: 06-18, 2012
Page 17 of 67

SGS-CSTC Standards Technical Services(Shanghai) Co, Ltd..

Testing Center-EMC Laboratory

No. 588, West Jindu Road, Shanghai, China 201612

Flifste FE-FALE G2 #0944 588 £ [iiZ): 201612

t (86-21) 61915664
t(86-21) 61915664

Mode 802.11b
Date Rate 1Mbps 2Mbps 5.5Mbps 11Mbps
14.72 14.92 15.30 15.82
Power(dBm) 6 14.35 14.86 15.06 15.55
11 14.52 14.75 15.02 15.46
Mode 802.119g
Date Rate 6Mbps | 9Mbps | 12Mbps | 18Mbps | 24Mbps | 36Mbps | 48Mbps | 54Mbps
15.02 15.25 15.38 15.43 15.86 15.92 16.23 16.45
Power(dB
m) 6 14.02 14.33 14.59 14.86 15.01 15.24 15.31 15.45
11 | 1321 13.57 13.75 13.92 14.02 14.23 14.46 14.53
Mode 802.11n(HT20)
Date Rate 6.5Mbp | 13Mbp | 19.5Mb | 26Mbps | 39Mbps | 52Mbps | 58.5Mb | 65Mbps
S s ps ps
14.94 15.18 15.34 15.75 15.90 16.12 16.29 16.41
Power(dB
m) 6 14.46 14.78 15.07 15.32 15.55 15.75 15.91 16.05
11 | 13.06 13.32 13.72 13.94 14.05 14.25 14.38 14.49
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15.1.2 Measurement of SAR average value
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WLAN
A d SAR 1g (W/k
verage over 1g (W/kg) SAR
EUT . . limit .
Band Position Mode Test Configuration cH1L CHE CH11 1g Verdict
(W/kg))
2412MHz | 2437MHz | 2462MHz
Back of EUT facing
phantom(1Mbps) 0.452 -- -- 1.6 Passed
Frc;]r;tnct’;ritf,\;sc's';g 0.826 1.2 1.03 1.6 | Passed
802.11 b P P
Top of EUT facing
phantom(1Mbps) 0.228 1.6 Passed
Front of EUT facing 0715 N N 16 Passed
phantom(11Mbps)
WIFI
2450 | BO9Y Front of EUT facing
Worn . . -
phantom(6Mbps) 1.07 1.11 1.6 Passed
802.11g
Front of EUT facing
phantom (54Mbps) 1.03 -- - 1.6 Passed
Front of EUT facing
phantom (6.5Mbps) - 0.941 - 1.6 Passed
802.11n
Front of EUT facing
phantom (65Mbps) - 0.902 - 1.6 Passed
15.2 Maximum Results
The maximum measured SAR values for BodyWorn configuration are given in section 15.2.1
15.2.1 Body Configuration
SAR, SAR
Conducte Power T
Frequency » Averaged ) imit :
EUT Position d Power Drift 1g(Wik Verdict
Band over 1¢g 9
(dBm) (dB) )
(W/kg) 9
2450MHz Back of EUT facing phantom Low(1M) 14.72 1.2 0.03 1.6 Passed
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15.2.2 Maximum Drift

Maximum Drift during measurement -0.366dB

15.2.3 Measurement Uncertainty

Extended Uncertainty (k=2) 95% 20.86%

15.3 Operation Configurations

The EUT is measured using chipset based test mode software to ensure the results are consistent and reliable,
during tests.

1. The EUT is tested at 1, 6 , 11 channels.

2. The EUT is tested at 100% duty factor.

3. 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;

4. The (max. cube) labeling indicates that during the grid scanning an additional peak was found which within 2dB of
the highest peak
5. Test positions of EUT(the distance between the EUT and the phantom is Omm for all the three sides)

Note: P is abbreviation of position specified above.

Probe Probe
Flat Phantom Flat Phantom
i Tissue ide 2 Tissue
Side 1 “— Liqud ~ >°° “— Liquid

A 4 \ 4
T [ ——
\ Distance \ Distance

DUT o DUT
Position 1 Position 2

SHEMC
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Side 3
Probe
Flat Phantom
- Tissue
v Liauid
y'y
o Distance
S~
DUT
Position 3
Side 1 (P1) Side 3 (P3)
Side 5

Side 5 (P5) () N

\

\\ Side 6 (P6)

Side 2 (P2) Side 4 (P4)
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15.4 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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15.5 Detailed Test Results
16.5.1 802.11b-BackSide-Low(1Mbps)

Date/Time: 2012-6-12 9:12:22

Test Laboratory: SGS-GSM
MID9042 802.11b BodyWorn back side Low
DUT: MID9042; Type: WIFI; Serial: /
Communication System: 802.11b; Frequency: 2412 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2412 MHz; o = 1.96 mho/m; g =51.6; p = 1000
kg/m?®
Phantom section: Flat Section
DASY4 Configuration:

Probe: ES3DV3 - SN3088; ConvF(4.35, 4.35, 4.35); Calibrated: 2011-11-23

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2011-11-16

Phantom: ELI 4.0; Type: QDOVAOO01BA,; Serial: xxxx

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

Low/Area Scan (131x181x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.527 mW/g

Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 2.29 V/m; Power Drift =0.19 dB

Peak SAR (extrapolated) = 1.16 W/kg

SAR(1 g) = 0.452 mW/g; SAR(10 g) = 0.201 mW/g

Maximum value of SAR (measured) = 0.501 mW/g

dB
0.000

-2.74

-b.48

-8.22

-11.0

-13.7

0 dB =0.501mW/g
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16.5.2 802.11b-FrontSide-Low(1Mbps)
Date/Time: 2012-6-12 10:17:45

Test Laboratory: SGS-GSM
MID9042 802.11b BodyWorn Front side Low
DUT: MID9042; Type: WIFI; Serial: /
Communication System: 802.11b; Frequency: 2412 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2412 MHz; o = 1.96 mho/m; & =51.6; p = 1000
kg/m?®
Phantom section: Flat Section
DASY4 Configuration:

Probe: ES3DV3 - SN3088; ConvF(4.35, 4.35, 4.35); Calibrated: 2011-11-23

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2011-11-16

Phantom: ELI 4.0; Type: QDOVAOO1BA; Serial: xxxx

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

Low/Area Scan (131x181x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.08 mW/g

Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 2.48 VV/m; Power Drift =0.002 dB

Peak SAR (extrapolated) = 2.44 W/kg

SAR(1 g) = 0.826 mW/g; SAR(10 g) = 0.329 mW/g

Maximum value of SAR (measured) = 0.955 mW/g

dB
— 0.000

—-3.20

-6.40

-9.60

-12.8

-16.0

0 dB = 0.955mW/g
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16.5.3 802.11b- FrontSide-High(1Mbps)
Date/Time: 2012-6-12 11:11:27

Test Laboratory: SGS-GSM
MID9042 802.11b BodyWorn Front side High
DUT: MID9042; Type: WIFI; Serial: /
Communication System: 802.11b; Frequency: 2462 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2462 MHz; o = 2.01 mho/m; & =51.1; p = 1000
kg/m?®
Phantom section: Flat Section
DASY4 Configuration:

Probe: ES3DV3 - SN3088; ConvF(4.35, 4.35, 4.35); Calibrated: 2011-11-23

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2011-11-16

Phantom: ELI 4.0; Type: QDOVAOO1BA; Serial: xxxx

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

High/Area Scan (131x181x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.14 mW/g

High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.25 V/m; Power Drift =-0.048 dB

Peak SAR (extrapolated) = 3.11 W/kg

SAR(1 g) = 1.03 mW/g; SAR(10 g) = 0.403 mW/g

Maximum value of SAR (measured) = 1.18 mW/g

dB
— 0.000

— -3.80

-7.60

-11.4

-15.2

-19.0

0 dB = 1.18mW/g
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16.5.4 802.11b-FrontSide-Middle(1Mbps)
Date/Time: 2012-6-12 12:18:52

Test Laboratory: SGS-GSM
MID9042 802.11b BodyWorn Front side Middle
DUT: MID9042; Type: WIFI; Serial: /
Communication System: 802.11b; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2437 MHz; o = 1.99 mho/m; & =51.4; p = 1000
kg/m?®
Phantom section: Flat Section
DASY4 Configuration:

Probe: ES3DV3 - SN3088; ConvF(4.35, 4.35, 4.35); Calibrated: 2011-11-23

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2011-11-16

Phantom: ELI 4.0; Type: QDOVAOO1BA; Serial: xxxx

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

Middle/Area Scan (131x181x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.34 mW(/g

Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 2.14 V/m; Power Drift =0.03 dB

Peak SAR (extrapolated) = 3.65 W/kg

SAR(1 g) = 1.2 mW/g; SAR(10 g) = 0.459 mW/g

Maximum value of SAR (measured) = 1.37 mW/g

myy[g
— 1.37

0.833

0.563

0.294

0.025%
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16.5.5 802.11b- TopSide -Low(1Mbps)
Date/Time: 2012-6-12 13:13:24

Test Laboratory: SGS-GSM
MID9042 802.11b BodyWorn Top side Low
DUT: MID9042; Type: WIFI; Serial: /
Communication System: 802.11b; Frequency: 2412 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2412 MHz; o = 1.96 mho/m; & =51.6; p = 1000
kg/m?®
Phantom section: Flat Section
DASY4 Configuration:

Probe: ES3DV3 - SN3088; ConvF(4.35, 4.35, 4.35); Calibrated: 2011-11-23

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2011-11-16

Phantom: ELI 4.0; Type: QDOVAOO1BA; Serial: xxxx

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

Low/Area Scan (61x141x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.260 mW/g

Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 5.65 V/m; Power Drift =-0.007 dB

Peak SAR (extrapolated) = 0.554 W/kg

SAR(1 g) = 0.228 mW/g; SAR(10 g) = 0.107 mW/g

Maximum value of SAR (measured) = 0.253 mW/g

dB
— 0.000

— -3.48

-6.96

-10.4

-13.9

-17.4

0 dB =0.253mW/g
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16.5.6 802.11b-FrontSide-Low(11Mbps)
Date/Time: 2012-6-12 14:17:45

Test Laboratory: SGS-GSM
MID9042 802.11b BodyWorn Front side Low
DUT: MID9042; Type: WIFI; Serial: /
Communication System: 802.11b; Frequency: 2412 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2412 MHz; o = 1.96 mho/m; & =51.6; p = 1000
kg/m?®
Phantom section: Flat Section
DASY4 Configuration:

Probe: ES3DV3 - SN3088; ConvF(4.35, 4.35, 4.35); Calibrated: 2011-11-23

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2011-11-16

Phantom: ELI 4.0; Type: QDOVAOO1BA; Serial: xxxx

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

Low/Area Scan (131x181x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.97 mW/g

Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 2.28 V/m; Power Drift =0.201 dB

Peak SAR (extrapolated) = 2.31 W/kg

SAR(1 g) = 0.715 mW/g; SAR(10 g) = 0.222 mW/g

Maximum value of SAR (measured) = 0.862 mWI/g

dB
0.000

-3.88

-f.76

-11.6

-15.5

-19.4

0 dB =0.862mW/g
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16.5.7 802.11g- FrontSide —Low (6Mbps)
Date/Time: 2012-6-12 15:36:00

Test Laboratory: SGS-GSM
MID9042 802.11g BodyWorn Front side Low
DUT: MID9042; Type: WIFI; Serial: /
Communication System: 802.11g; Frequency: 2412 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2412 MHz; o = 1.96 mho/m; & =51.6; p = 1000
kg/m?®
Phantom section: Flat Section
DASY4 Configuration:

Probe: ES3DV3 - SN3088; ConvF(4.35, 4.35, 4.35); Calibrated: 2011-11-23

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2011-11-16

Phantom: ELI 4.0; Type: QDOVAOO1BA; Serial: xxxx

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

Low/Area Scan (131x181x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.966 mW/g

Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 5.70 V/m; Power Drift =-0.083 dB

Peak SAR (extrapolated) = 3.21 W/kg

SAR(1 g) = 1.07 mW/g; SAR(10 g) = 0.414 mW/g

Maximum value of SAR (measured) = 1.19 mW/g

dB
— 0.000

— -3.28

-b.5hb

-9.84

-13.1

-16.4

0 dB = 1.19mW/g
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16.5.8 802.11b-FrontSide-Middle(6Mbps)
Date/Time: 2012-6-12 16:26:57

Test Laboratory: SGS-GSM
MID9042 802.11g BodyWorn Front side Middle
DUT: MID9042; Type: WIFI; Serial: /
Communication System: 802.11g; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2437 MHz; o = 1.99 mho/m; & =51.4; p = 1000
kg/m?®
Phantom section: Flat Section
DASY4 Configuration:

Probe: ES3DV3 - SN3088; ConvF(4.35, 4.35, 4.35); Calibrated: 2011-11-23

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2011-11-16

Phantom: ELI 4.0; Type: QDOVAOO1BA; Serial: xxxx

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

Middle/Area Scan (131x181x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.38 mW(/g

Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.33 V/m; Power Drift =-0.12 dB

Peak SAR (extrapolated) = 3.32 W/kg

SAR(1 g) = 1.11 mW/g; SAR(10 g) = 0.431 mW/g

Maximum value of SAR (measured) = 1.21 mW/g

dB
— 0.000

—-3.18

-b6.36

-9.54

-12.7

-15.9

0dB = 1.21mW/g
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16.5.9 802.11g- FrontSide —Low (54Mbps)
Date/Time: 2012-6-12 17:36:00

Test Laboratory: SGS-GSM
MID9042 802.11g BodyWorn Front side Low
DUT: MID9042; Type: WIFI; Serial: /
Communication System: 802.11g; Frequency: 2412 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2412 MHz; o = 1.96 mho/m; & =51.6; p = 1000
kg/m?®
Phantom section: Flat Section
DASY4 Configuration:

Probe: ES3DV3 - SN3088; ConvF(4.35, 4.35, 4.35); Calibrated: 2011-11-23

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2011-11-16

Phantom: ELI 4.0; Type: QDOVAOO1BA; Serial: xxxx

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

Low/Area Scan (131x181x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.826 mW/g

Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.20 V/m; Power Drift =-0.125 dB

Peak SAR (extrapolated) = 3.03 W/kg

SAR(1 g) = 1.03 mW/g; SAR(10 g) = 0.408 mW/g

Maximum value of SAR (measured) = 1.07 mW/g

dB
— 0.000

— -2.88

-h.76

-8.64

-11.5

-14.4

0 dB = 1.07mW/g
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16.5.10802.11n- FrontSide -Middle(6.5Mbps)
Date/Time: 2012-6-12 18:27:51

Test Laboratory: SGS-GSM
MID9042 802.11n BodyWorn Front side Middle
DUT: MID9042; Type: WIFI; Serial: /
Communication System: 802.11n; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2437 MHz; o = 1.99 mho/m; & =51.4; p = 1000
kg/m?®
Phantom section: Flat Section
DASY4 Configuration:

Probe: ES3DV3 - SN3088; ConvF(4.35, 4.35, 4.35); Calibrated: 2011-11-23

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2011-11-16

Phantom: ELI 4.0; Type: QDOVAOO1BA; Serial: xxxx

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

Middle/Area Scan (131x181x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.866 mW/g

Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.33 V/m; Power Drift =-0.299 dB

Peak SAR (extrapolated) = 2.89 W/kg

SAR(1 g) = 0.941 mW/g; SAR(10 g) = 0.376 mW/g

Maximum value of SAR (measured) = 1.07 mW/g

dB
0.000

-2.94

-h.68

-8.82

-11.8

-14.7

0 dB = 1.07mW/g
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16.5.11 802.11n- FrontSide -Middle(65Mbps)
Date/Time: 2012-6-12 19:37:51

Test Laboratory: SGS-GSM
MID9042 802.11n BodyWorn Front side Middle
DUT: MID9042; Type: WIFI; Serial: /
Communication System: 802.11n; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2437 MHz; o = 1.99 mho/m; & =51.4; p = 1000
kg/m?®
Phantom section: Flat Section
DASY4 Configuration:

Probe: ES3DV3 - SN3088; ConvF(4.35, 4.35, 4.35); Calibrated: 2011-11-23

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2011-11-16

Phantom: ELI 4.0; Type: QDOVAOO1BA; Serial: xxxx

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

Middle/Area Scan (131x181x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.806 mW/g

Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 2.76 V/m; Power Drift =-0.366 dB

Peak SAR (extrapolated) = 2.25 W/kg

SAR(1 g) = 0.902 mW/g; SAR(10 g) = 0.336 mW/g

Maximum value of SAR (measured) = 0.99 mW/g

dB
— 0.000

—-3.12

-6.24

-9.36

-12.5

-15.6

0 dB = 0.99mW/g
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Product Definition

Production Unit

Device Type Portable
Limit Type General Population/Uncontrolled
Product Name Tablet PC(Mobile internet device)
Mode Name MID9042
Brand Name COBY
Final Hardware Version v03
Final Software Version Android 4.0.3
Battery Type N/A
3.7V
High Voltage 34V
Normal Voltage 3.7V
Low Voltage 40V
Antenna Type Inner antenna

WLAN Frequency Bands

802.11b

Tx/Rx: 2.412~2.462GHz

802.11g

Tx/Rx: 2.412~2.462GHz

802.11n(HT20)

Tx/Rx: 2.412~2.462GHz

Modulation Mode OFDM
IMEI /

Date of receipt 06-11,2012
Date of Testing Start 06-12,2012
Date of Testing End 06-12,2012
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17. Photographs of EUT

Fig.17-1 Front View

Fig.17-2 Back View

Fig.17-3 Adapter
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A M

Fig.17-4 Antenna
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Annex A Photographs of Test Setup

Fig.A-1 Photograph of the SAR measurement System

2450MH

Fig.A-2 Photograph of the Body Tissue Simulant Liquid depth 15cm for Body Worn
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Fig.A-3a Photograph of Back side of the EUT status

Fig.A-3b Photograph of Front side of the EUT status

Fig.A-3c Photograph of Top side of the EUT status
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Annex B Tissue Simulant Liquid
Annex B.1 Recipes for Tissue Simulant
Liquid

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 0
HEC 0.24 0 0.24 0 0 0 0 0
Bactericide 0.18 0.10 0.10 0.10 0 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’ resistivity HEC: Hydroxyethyl Cellulose
DGBE: 99"% Di(ethylene glycol) butyl ether, [2-(2-butoxyethoxy)ethanol]

Table B-1 Recipe of Tissue Simulat Liquid
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Measurement for Tissue

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 MHZz). 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 : _ Permittivity Conductivity
Tissue Type Limit/Measured Temp (°C)

(MHz) (P) (o)

. 52.7£5% 1.95%5% 22%2

Recommended Limit
(50.07~55.34) (1.85~2.05)
2450 Body Measured, 06-12,2012 51.3 2.01 21.5
2412 Body Measured, 06-12,2012 51.62 1.963 21.5
2437 Body Measured, 06-12,2012 51.39 1.99 215
2462 Body Measured, 06-12,2012 51.1 2.015 21.5
Table B-2 Measurement result of Tissue electric parameters
SHEMC
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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

PM1
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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-Z292

Validation | Frequency Tissue Limit/Measurement
Kit (MHz) Type Condition Recommended/Measured 19
Calibration data 13.2
Nomalized to 1W (for nominal o 52.8+10%
Recommended Limit

Body TSL parameters) (47.52-58.08)

D2450V2 2450 Body - :
Nomalized to 1W (for nominal 48.8
Body TSL parameters) '
250mW input power Measured, 06-12, 2012 12.2

Table C-1 SAR System Validation Result
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System Performance Check at 2450MHzBody
Date/Time: 2012-6-12 08:32:40

Test Laboratory: SGS-GSM
System Performance Check at 2450MHzBody
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 = 2.01 mho/m; & =51.3; p = 1000
kg/m?
Phantom section: Flat Section
DASY4 Configuration:

Probe: ES3DV3 - SN3088; ConvF(4.35, 4.35, 4.35); Calibrated: 2011-11-23

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2011-11-16

Phantom: ELI 4.0; Type: QDOVAOO1BA; Serial: xxxx

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) = 15.0 mW/g

d=10mm, Pin=250mW /Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 84.1 V/m; Power Drift =-0.069 dB

Peak SAR (extrapolated) = 23.1 W/kg

SAR(1 g) =12.2 mW/g; SAR(10 g) =5.73 mW/g

Maximum value of SAR (measured) = 14.0 mW/g

dB
0.000

-4.22

-8.44

-12.7

-16.9

-21.1

0 dB = 14.0mW/g
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Annex D.1 Probe Calibration certificate

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughaussirassa 43, 8004 Zurleh, Switzeriand Swiss Callbration Service

Acoradited by the Swiss Accredilation Serdos (SAS)
The Swiss Accreditation Service Is ene of the signatedes to the EA
Multilateral Ar fior the r of calibration certificates

5GS-8H (Auden)

Aceraditation No.; SCS 108

Cliant

Certificate No: ES3-3088_Novi1
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5 Schweizerischer Kalibrierdianst
c Sarvice sulsse d'étalonnage
s Servizio svizzero di taratura

[CALIBRATION CERTIFICATE

|

Cibiact ES3DVA - SN-ANAR
Catbrafion procedureds) QA CAL-01.v8, DA CAL-23 v4, OA CAL-25.4

Calibration procedure for dosimetric E-field probes
Calibration date: MNovember 23, 2011

This calibeation cetficals documents tha racaability to national standards, which realiza tha physical uniis of maasurernents [S1]
The maasuramants and the uncenanbes with confidence probability are given on the following pages and are part of the cenificata

All ezlibrations have been conducted in the closed laberalory facilty: envirgnment temgerature (22 = 3)°C and humidgity < 70%,

Calibration Equiprmsnl usad (MATE criticsl for calibration)

Primary Standards o Cal Date {Cartificate No.) Scheduled Caliwation
Pows: meter E44198 GEA1ZI3E74 31-Mar-11 {Ma. 217-01372) Apr12
Power sensor E44124 Y414 58067 31-Mar-11 {No. 217-01372} Apriz_
Raberancs 3 08 Al Sk RAMARA {An) F0-Mar-d4 (Mo, 217-01 358 Agr-1d <]
Referance 20 dB Afienualor | SN: S5086 (20b) 29-Mar-11 (o, 717-01367) Apr-12
Raferance 30 dB Attemstor SH: 56129 (30b) 20-Mar-11 (Mo, 217019700 Apr-12
Raferance Probe ES30V2 SM: 3043 _| 29-Dec-10 (No. ES3-3013_Decid) Dac-11
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zsughausstrasse 43, 8004 Furich, Switzeriand

Schwaizeriacher Kalibrierdienst
Service suisse d'étalonnage
Servizgio swizzero di taratura
Swiss Calibration Service

Acsrediled by the Swiss Accreditabion Sendoe (SA5) Accreditation No.: SCS 108
The Swiss Accraditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating lguid

NORMx,y.2 sensitivity in free space

ConvF sensilivity in TSL [ NORMx,y.z

DCP diode compression paint

CE cret factor {1/duty_cycla) of tha RF signal

ABC modulation dependent linearization parameters

Polarization ¢ i rodation around probe axis

Polarization 3 4 rotation around an axis that is in the plane nomal 1o probe axis (at measurament center),

ie., & =05 normal lo probe axis

Calibration is Performed According to the Following Standards:

2) IEEE Std 15628-2003, “IEEE Recommendad Practice for Determining the Peak Spatial-Averaged Spacific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques®, December 2003

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

Methods Applied and Interpretation of Parametars:

= NORMx.p.2: Assessed for E-field polarization & = 0 (f < 900 MHz in TEM-cell; [ > 1800 MHz: R22 waveguide),
NORMy,y,z are anly intermediate values, i.e., the uncertainties of NORMx,y.2 does not affect the E>-field
urcertainty inside TSL (see below ConvF).

= NORM{T)xy.z = NORMx,y, 2 * frequency_response (see Frequency Responsa Chart). This linearization is
implernanted In DASY4 software versions later than 4.2, The uncertainty of the frequency response is included
ir the stated uncertainty of ComdE.

»  DCPy .2 DCP are numerical linearization parameters assmssed basad on the data of power sweep with G
signal (no uncertainty required). DCP does not depend on frequency nor media.

= FPAR:PAR is the Peak to Average Ratio that is not calibrated but determined based on the sional
characteristics

o Axyz Bepz Cxyz VRxypz A, B Care numearical linsarization parameters assessed based on the data of
power sweep for spacific modulation signal. The parameters do not depend on frequency nor media. VR Is the
maximum calibration range expressed in RMS voltage across the diode.

*  ConvF and Boundary Effect Parameters: Assessed in flat phantomn using E-field {or Temperature Transfer
Standard for f = 800 MHz) and inslde waveguide using analytical fisld distributions based on power
measuremants for f > 800 MHz. The same setups are used for assassment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncerainty values are given. These parameters are
usad in DASY4 software 1o improve probe accuracy close to the boundary. The sensitivity in TSL corespands
o NORMx,y.z * ConvF whereby the uncertainly carrespands o that given for Convl. A frequency depandant
E‘?_lnvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to + 100

-

= Sphercal isolropy (30 deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

o Sensor Offsel: The sensor offset corresponds 1o the offset of vidual measurement center from the proba tip
{on probe axis). No tolerance required.
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ES30W3 - 5N:3088 November 23, 2011

Probe ES3DV3

SN:3088

Manufactured:  July 20, 2005
Calibrated: November 23, 2011

Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASY2 systam!)
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ES30V5- 5N:3086

Mowember 23, 2011

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3088

Basic Calibration Paramaters

Sensor X Sensor Y Sensor Z “Unc (k=2] |
Morm {pvivimeE"® 1.29 1.27 | 1.20 101 %
| DCF [mV)" 05 8 . 54.0 [ 05 & | N
Modulation Calibration Parameters
Ui Communication System Name PAR | A B C [ vr Lne™
i dB uB s m (=)
10000 oW 000 | x | o.oo 0.00 100 | 1477 | #25%
| ¥y | oo 0.00 1.00 1122
Z | Daon 000 | 100 138.9

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage facior k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

:The uncerantas of Mo, Z do nol affect the E*field uncerainty inside TSL (see Pages 5 and 6).
Numarical linearization paramieter uncartainty not requined.

:Bl.;ljrlom;l.airrhr 5 determinged using the max. davialion from linear response spplying rectangular distritubion and is expressed for the square of the
el valug
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ESI0VE- SM:3088 MWovembar 23, 2011

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3088

Calibration Parameter Determined in Head Tissue Simulating Media

{ = Relative | Conductivity Depth Unct. |

[MHz) Parmittivity (S/m) ConvF X | ConvF ¥ | ConvFZ Alpha {rmim) {k=2)
835 415 0.0 6.09 6.09 609 | 080 | 100 | £120% ‘
900 41.5 0.97 5.96 5.96 5.96 0.80 1.22 +120 %
1810 400 1.40 513 512 513 Q.80 1.26 +12.0 %
1900 40.0 1.40 5.05 5.05 5.05 0.80 123 | +120% |
1950 40.0 1.40 4,90 4.90 4.90 0.80 124 | £12.0%
2450 39.2 1.80 4.41 441 4.41 0.80 1.25 +12.0 %

* Fraguancy validity of £ 100 MHz aaly applies for DASY 4.4 and higher {see Page 2}, slse it ks restricted 1o £ 50 Mz, The weartainty is the RSS
of the ConvF uncerainty at calibration frequency and the uncestainty for the indicated frequency band.

© Al frequencies below 3 GHz, the '\-:&Iidil:.rd'&uu& parmmeinss (& Gnd o) can be refaxed to & 10%, f Bquid compensation formula is applied 1o
meaasured SAR valugs, A:_fre:quanuas abowve 3 GHz, the valdity of tissue parameters: (¢ and a} is resiricted 10 = 5%, The uiearainty &= the BSS of
the ConvF unoortalrty for indizated immal fissue paramelas.
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S30V3- SN:30R8 Mowamber 23, 2011

DASY/EASY - Parameters of Probe: ES3DV3- SN:3088

Calibration Parameter Determined in Body Tissue Simulating Media

| f(MHz)" Puf:'lll‘::ll:ldty' COT;;GFHM ConwF X | ConwF Y | ConvF Z Alpha ?r;ﬁ::’li l{-Lr:cth.
835 55,2 0.97 6.13 6.13 613 | 080 | 100 | +120%
1800 533 1.52 4.80 4.80 480 | 080 | 131 | s+170%

| 2as0 52.7 195 4.35 4 95 4.35 0.80 122 | s1zom |

c
Frequency valigity of + 100 MHz only applies for DASY w4 4 and higher {saa P i et in
E 'Bgee 2), elsa 8 restricted to + 50 MHz. Th ity i
?‘nﬁ ":”“"F.”"‘;“;:;F ;*ﬂﬂxm frequency and the Lneertaisty for the ndicated frequency band. R
aquencies b <, the validly of fissue parameters (e and =) can b ralaxed fo & 10% if louid
; E compensation farmula s applied 1o
measured SAR values. At frequencies sbove 3 GHz, the valigty of tissue parameters (c and o) is resbicied o + 5% The uncartalnty ts the RSS of
the ComvF uncertsinty for indicated target tissws Parameters. .
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HNowvember 23, 2011
E33DV3- SM:A08E

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

Frequency response [narmalized)
P
1

Unecertainty of Frequancy Response of E-field: £ 6.3% (k=2)
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ES30V3— SN:3088 MNovember 23, 2011
Receiving Pattern (¢), 8 = 0°
f=600 MHz, TEM =1800 MHz_ R22
LE-) ah Lk Ty
2= ik E =14
Tod : ; ; Tet ; ‘: ;
L
g
E L s — g ] f-.... -
i i
. - I 1 1 i i 1 i 1 ' 1
-‘.E:EJ I 100 IJiﬂ
11—!':"’!4: ."i'ﬁ iz

Uncertainty of Axial Isolropy Assessment: £ 0.5% (k=2)
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MNowvember 23, 2011

Dynamic Range f(SAR}c.q)
(TEM cell , f = 900 MHz)

1|:|':" I B2 - 4 2 i | i ; i i
1o 10 10! 1o Q! 1F
SAR [micm3]
e y .
¥ compensated ¥ nat compensated ¥ compensated
3 o] »
¥ not compensated Z compensated £ not compensated
' T -
.
ﬁ I S
3 H
w 4 :
_2 i H I .l . i .: T e ooy
10 10 10 fno lIE 1n2
SAR [mWicma3]
Lo | > 4 B
X cormpansated X not compensated ¥ compensated
L .| 4|
 mot compensatad £ compensated Z not carmpensated
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ES30W3- SN:3088

November 23, 2011
Conversion Factor Assessment
f= 835 MHz WGLS RS (H_convF) = 2450 MHz WGELS RZ2 (H_comf)

7%= I- ]
E £
13 i
L L
I TR TR R T AR e
e P o e
Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz
1.0
0e
0.8
c 04
0.2
0.0
§~u.z b
04 ‘._
0.8
o1 |
A0
-10 -08 08 .04 02 00 02 04 O6 08 10
Uncartainty of Spherical lsotropy Assessment: £ 2.6% (k=2)
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ES30W3I- SN:3088 Movember 23, 2011

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3088

Other Probe Parameters

Sansor Arrangement Triangular
Connector Angle (*) Mot applicable
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disatled
Probe Overall Length 337 mm |
Mrobe Dody Diameter T mm |
Tip Length 10 mm
Tip Diameter 4 mm
| Probe Tip 1o Senser X Calibratian Point Z2mm |
Probe Tip to Sensor ¥ Calibration Point Zmm |
Probe Tip to Sensor 2 Calibration Poind 2 mm
Recommended Measurement Distance from Surface . 3 mm
Cerlificate Mo: ES3-3088_Movt1 Fage 11 of 11
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Annex D.2 DAE Calibration certification

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zoughausstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst
Service suisse d'etalonnage

c SBervizio svizzero di taratura

s Swiss Calibration Service

Aceredited by the Swiss Acoreditation Service (SA5) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agraement for the recognition af calibration certificates

Client  SGS - SH (Auden) Corfificate No: DAE3-569 Nov11
CALIBRATION CERTIFICATE

Obgect DAE3 - SD 000 D03 AA - SN: 568

Calibration procedurs{s) QA CAL-06.v23
Calibration procedure for the data acquisition electronics (DAE)

Galibration date: Movember 16, 2011

This calibration carificats documants the treceability 1o national standands, which realize the physical units of measurements (51),
The messuremants and the uncertainties with confidence probability are given on the lollowing pages and are part of the cerificats,

Al calibrations hawve been conducted in the closed laboratory facility, ervironment lempemature (22 = 3)°C and humidity < 70%.

Calibration Equipment used {METE critical lor calibration)

Frimuery Sdnndrids [L=1} Cal Dare (Cerbficate Moy Stimniuled Calilnau
Kaithiey Mullimeter Type 2001 | am; oe10278 28-Sep-11 (No: 11450) Sep-12
| Secondary Standards | [o].] Check Date (in housa) _Schedulad Check
Galibrator Box ¥1.1 SE UMS 006 AB 1004 DE-Jun-11 (in house check) In house check: Jun-12
Narme Fungtion Signaiure—

Calibratsd ty: Andraa Guidi Technician ’M

Ao b Fin Bomholl F&D Director = r’../ff'“* /‘ ;4,/:'{"‘ (

lzasued: November 16, 2011 ‘

This cadbration certificate ehall not De reproduced except in lull without wiitten approval of the laboratory.
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughaussirasse 43, B004 Zurich, Switzerland

Schwelzerischer Kalibrierdienst
Sarvice suisse d'dlalonnage
Sarvizio svizzero di taratura
Swiss Calibration Service

Accraditad by the Swiss Accrecitation Service (SAS) Accroditation Ne.: SCS 108
The Swiss Accreditation Service Is one of the signatories ta the EA
Multilateral Agreemant for the recognition of ealibration certificstes

Glossary
DAE data acquisition alectronics
Connector angle  information used in DASY system to align probe sensor X to the robot

coordinate system.

Methods Applied and Interpretation of Parameters
¢ DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scals range of the voltmeter in the respective range.

=  Conneclor angle: The angle of the connector is assessed measuring the angle
mechanically by a toal insarted. Uncertainty is not required.

= The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

» DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurament.

« Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

* Channel separation: influence of a voltage on the neighbor channels not subject to an
input voltage.

AD Converter Values with inpuis shorted: Values on the internal AD converter
corresponding to zero input voltage

*  Input Offset Measurement. Qutput voltage and statistical results over a large number of
zero voltage measurements.

s Input Offset Current; Typical value for information; Maximum channel input offset
current, not considering the input resistance.

» Input resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeraing and during measurement.

+  Low Baftery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

= Power consumption: Typical value for infermation. Supply currents in various operating
modes.
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DC Voltage Measurement
AD - Converter Resalution nominal
High Range: 1LSB = G.1uV, full range = -100...+300 mY
Low Range: 1L5B = Ginv , full range = -1....... +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Callbratlon Factors X Y F

High Range 402,918 = 0.1% (k=2) | 403.325 £ 0.1% (k=2) | 403.506 + 0.1% (k=2)

Low Range 3.94257 + 0.7% (k=2) | 3.94078 £ 0.7% (k=2) | 3.92857  0.7% (k=2)
Connector Angle

Connector Angle to be used in DASY system 263.0%£1°
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Appendix
1. DC Voltage Linearity
High Range Reading (pV) Diffarence (uV) Error (%)
Channel X + Input 200007 5 1.88 0.00
Channel X + Input 19999.63 =1.17 -0.01
Channel X = Input - 19987 .26 2.24 -0.01
Channel Y + Input 200008.9 2.80 0.00
Channel ¥ + Input 20001.35 1.55 0.01
Channel ¥ = Input -19997.50 2,70 -0.01
Channel 2 + Input 200004.2 0.86 0.00
Channel i Enput 188894, 71 = 99 -0.02
Channel Z - Input -20001.67 -1.57 0.0 1
Low Aange Reading (pV) Difference (uV) Error (%)
Channel X + Input 1899.4 -0.60 -0.03
Channel X + Input 200.87 .07 0.53
Channel X - Inpart -1858.13 Q77 -0.39
Channel Y + Input 2000.1 021 0.01
Channel ¥ + Input 200.59 0.59 0.29
Channel ¥ = Input =201.62 -1.72 0.88
Emnm!l z + Input 2000.1 0.03 0.00
Channel Z + Input 158.40 -1.60 -0.80
Channel Z = Input 20177 -1.97 0.99
2. Common mode sensitivity
DASY maasurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uv) Average Reading (V)
Channel X 200 -0.68 -2.49
- 200 3.05 1.36
Channel Y 200 533 4.90
=200 -6.28 -5.47
Channel Z 200 -13.18 -13.80
- 200 11.54 11.47
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel ¥ (uV) Channel Z (pV)
Channel X 200 - 233 -(1.60
Channel ¥ 200 2.89 1.02
Channel Z 200 3.15 0.34 -
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4. AD-Converter Values with inputs shorted
DASY measurement parametars: Auto Zera Time: 3 sec; Measuring time: 3 sec
High Range (LSB) Low Range (LSE)
Channel X 18177 17130
Channel ¥ 18680 16865
Channel Z 15783 17570
5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec
Input 102
Average (uV) min. Offset (uV) | max. Offset (uv) Std. ?::]mﬂm
Channel X 010 -1.683 1.54 0.67
Channel ¥ Q.72 214 0.76 0.67
Channel Z -1.18 -2.30 .64 0.50
6. Input Offset Current
Mominal Input circuitry offset cument on all channals: <2514
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel 2 200 200
8. Low Battery Alarm Voltage iTypical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vec) +7.9
Supply (- Vec) 7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vec) +0.01 -+ +14
Supply (- Vee) —0.m B -2
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Annex D.3 Dipole Calibration certification

D2450v2

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zevghausstrasse 43, 8004 Zurich, Switzerland

g Schweizerischer Kalibrierdienst
Serviee suizse d'stalonnage
Servizio svizzero di laratura

5 Swisa Calibration Service

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

client  SGS-SH (Auden) Certificate No: D2450V2-733_Nov11

CALIBRATION CERTIFICATE

Object D2450V2 - SN: 733

Galibration procedurals) QA CAL-05.vB
Callbration procedure for dipole validation kits above 700 MHz

Calibration date: Movember 09, 2011

This calibration cerfificale decurnants the trecaeability 1o national standards, which realize the physical wels of measuremeants (S1).
The messurements and the unceraintes with confidence probability are given on the following pages and are pan of the certlicate.

All calibeations: have been eanducied in the closed laboratary fagility: envirenmant temperabure (22 +3)°C and humidilty = 70%,

Calibration Equipment used (METE critical for calibration)

rrmary Standarda o Cial Data (Canificane MNo.) Gohadulad Callbration

Powar mater EPM-4424 GRITAROT0L 05-0ct-11 (Mo, 217-01451) Oct-12

Powar sansor HF BAB1A US3732027R3 05-0et-11 (Mo, 217-01451) Oct-12

Retaranca 20 dB Attenuator SM: 086 (20g) Z3-Mar-11 (Mo, 217-01363) Apr-12

Type-N mismaich combination SM: 0472 ¢ 0GaaT 25-Mar-11 (Mo, 217-01371) Apr-12

Reterance Probe ESI0VE SMN: 3206 28-Apr-11 (No. E53-3205_Apr11) Apr-12

DAE4 SM: 601 Od-Jul-11 (Mo, DAES-601_Jult 1) Jud-12

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

Power sansor HP B4B1A MY 41092317 18-0ct-02 (In howse check Oct-11) Im house check: Oct-13

RF generator R&S SMT-06 100008 Od-Aug-99 {in house check Oot-11) In housa chack: Oot-13

MNetwork Analyzer HP BTS3E US37T390585 34206 18-0cl-01 {in house check Oct-11) I house check: Oct-12

MName Funciian Signature

Calibeated by: Jeton Kastrali Laboratony Technician ﬂ_ tﬂ—l

Approved Ey: Katia Pokovic Tachnical Managar " P et
L S

Issued: November B, 2011

Thia calibration certificate shall not be reproduced except in full without written apgeoval of the laboratory,
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Schweirerischer Kalibrierdisnst
Sarvice suissa d'étalonnages
Servizio svizzero di taratura
Swiss Callbration Service

Ancradited by tha Swiss Accraditation Sanice [SAS) Accreditation No.: SCS 108
The Swisa Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cerlificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a)

b)

c)

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

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

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

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

L]

Measurement Conditions: Further details are available from tha Validation Report at the end
af the cerificate. All figures stated in the centificate are valid at the fréquency indicated.

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

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

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

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

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

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

DASY systern configuration, as far as not given on page 1.
_IEIA.S"I’ Version DASYS Vh26.2
Extrapolation Advanced Extrapolation
PHEIII:G.I'I'.I Modular Flat Phantom
Distance Dipole Center - TSL 10 mim with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz + 1 MHz

Head TSL parameters
The following parameters and calculations weare appled.

Temperatura Parmittivity Condustivity
Mominal Head TSL parameters 2200 %G 302 1.80 mho'm
Measured Head TSL parameters (22.0+02)°C ATT+E% 1.84 mho'm + 6 %
Head TSL temperature change during test «0.5°C phes
SAR result with Head TSL
SAR averaged over 1 cm® {1 g} of Head TSL Condition
SAR measured 250 mW Input powar 13.7mW ig
SAR for nomingl Head TSL parametars narmakized o 1W 53.7 mW /g = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 250 mW input power 6.33mW/ g
SAR for nominal Head TSL parameters normalized to 1W 25.0 mw!g = 18.5 % (k=2)
Body TSL parameters
The following parametars and calculations were applied.
Temperature Parmittivity Canductivity
Nominal Body TSL parameters 22.0°C §52.7 1.95 mhafm
Measured Body TSL parameters (22.0+0.2) *C 509 £ 5 % 2.01 mho/m + 6 %
Body TEL temperature change during test < 0.6 R
SAR result with Body TSL
| SAR averaged over 1 om’ (1 g) of Body TSL Condition
SAR measured 250 mW Input power 132mW g
SAR for nominal Body TSL parameters normalized to AW 516 mW /g = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL conditian
SAR measured 250 mW input powar 611mW/ig
2AR for nominal Body TSL paramsters narmalized to 1W 2.1 mW /g = 166 % (lm2)
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Appendix
Antenna Parameters with Head TSL

Impedanca, transformed to fead point 54010+ 22j0
Returmn Losa -2 1dB

Antenna Parameters with Body TSL

Impedance, transtormed 1o faad point 4950 +37j0
Retum Loss -28.6dB

General Antenna Parameters and Design

| Elsctrical Delay {one direction) l 1.151 ns

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

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

Mo axcessive ferce must be applied to the dipole arms, because they might bend or the soldered connections near the
leadpaint may be damagead.

Additional EUT Data

Manufacturad by SPEAG
Manufactured on May 07, 2003
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DASYS Validation Report for Head TSL

Date: 09.11.2011

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 733

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; o = 1.84 mho/m; £ = 37.7; p = 1000 kgf’m'{
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEAEC/ANSI C63.19-2007)

DASY 32 Configuration:

-

Probe, EZ3DV3A - 3N3205, ConvF(4.43, 4,45, 4.45), Calilvated. 29.04.201 1
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04.07.2011

Phantom: Flat Phantom 5.0 {front); Type: QDOOOP50AA; Senal: 1001
DASYS2 52.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, d2=5mm

Reference Value = 102.3 V/m; Power Drift = (.03 dB

Peak SAR (extrapolated) = 28483 W/kg

SAR(1 g) = 13.7 mW/g; SAR(10 g) = 6.33 mW/g

Maximum value of SAR (measured) = 17.733 mW/g

a0

1362

0dB = 17.730mW/g
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 09.11.2011

Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 733

Communication System: CW; Freguency: 2450 MHz

Medium parameters used: = 2450 MHz; ¢ = 2.01 mho/m; & = 50.9; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63,19-2007)

DASY52 Configuration:

Mrobe: CS3DY3 = SN3205; Convl(d.26, 4.20, 4.26); Calibvated, 29042011
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04.07.2011

Phantom: Flat Phamtom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
DASYS52 52.60.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm. dy=5mm, dz=5mm

Reference Value = 96.475 Vim; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 27,319 Wikg

BAR(1 g) = 13.2 mW/g; SAR(10 g) = 6.11 mW/g

Maximum value of SAR (measured) = 17.446 mW/g

iy

5.00

.01
16.00
20,00
-Z5.00

0 dB = 17.450mW/g
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Impedance Measurement Plot for Body TSL
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