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Full SAR Test Report

Applicant Name: Guangzhou Shiyuan Electronics Co., Ltd.
Applicant Address: No.192, Kezhu Road, Science Park, Guangzhou

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

Sample Description Android Dongle
Model Number D11(tested),D12,D13,D15,D16
Market Name D11(tested),D12,D13,D15,D16

Final Software Version Tested Dongle:ccf59.12Apr10.182003:default.zd1cbae.
release./20120410.20120410
Final Hardware Version Tested B.AML8726.6B 12122

FCCID OGXCVTSTBDONGLE
Date Initial Sample Received 09-27, 2012
Testing Start Date 10-19, 2012
Testing End Date 11-08, 2012

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

IEEE1528-2003, OET Bulletin 65 Supplement C

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

Willam WW"C’ DM/M( Al

_

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
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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 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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e = | =
A b1 c d k
fdk | 9 |exgle
Section Tol Prob . Ci 19 Vi
Uncertainty Component . . Div. ui
in P1528 (%) Dist. (19) | o\ | (Veff)
(%)
Probe calibration E.2.1 6.3 N 1 1 6.0 0
Axial isotropy E.2.2 0.5 R \/g (l—Cp)U2 0.20 0
hemispherical isotropy E.2.2 2.6 R \/g Icp 1.06 0
Boundary effect E.2.3 0.8 R J3 1 0.46 w0
Linearity E.2.4 0.6 R \/g 1 0.35 0
System detection limit E.2.5 0.25 R JE 1 0.15 0
Readout electronics E.2.6 0.3 N 1 1 0.3 0
Response time E2.7 0 R V3 1 0 0
Integration time E.2.8 2.6 R V3 1 1.5 o0
RF ambient Condition —Noise E.6.1 3 R \/5 1 1.73 0
RF ambient Condition - reflections E.6.1 3 R \/g 1 1.73 0
Prob itioning- hanical
robe positioning- mechanica E 6.2 15 R \/g ] 0.87 -
tolerance
Prob itioning- with 1 1
robe positioning- with respect to E 63 - R V3 ’ 167 .
phantom
Max. SAR evaluation E.5.2 1 R \/g 1 0.58 oo
Test sample positioning E.4.2 4 N 1 1 3.7 9
Device holder uncertainty E.41 3.6 N 1 1 3.6 o0
Output iation —SAR drift
utput power variation ri 6.62 5 R \/g 1 289 -
measurement
Phantom uncertainty
E.3.1 4 R \/5 1 2.31 o0
(shape and thickness tolerances)
Liquid conductivity
E.3.2 5 R \/5 0.64 1.85 o0
- deviation from target values
Liquid conductivity
. E.3.2 4 N 1 0.64 2.56 5
- measurement uncertainty
Liquid permittivit
i Y E3.3 5 R V3 06 | 173 | «
- deviation from target values
Liquid permittivit
auee Y . E.3.3 4 N 1 0.6 2.40 5
- measurement uncertainty
Combined standard uncertainty RSS 10.43 430
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E ded rtaint
Xpanaed uncertainty K=2 20.86
(95% CONFIDENCE INTERVAL)

7. Testing Environment
Normal Temperature +20 to +24 °C
Relative Humidity 35 to 60 %
8. Primary Test Laboratory
Name: SGS-CSTC Standards Technical Services(Shanghai) Co., Ltd
Address: No.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: Guangzhou Shiyuan Electronics Co., Ltd.
Address: No.192, Kezhu Road, Science Park, Guangzhou
Telephone: 86-20-82086168
Fax: 86-20-82075579
Contact: &=
Email: hemingfu@cvte.ch
10. Details of Manufacturer
Name: Guangzhou Shiyuan Electronics Co., Ltd.
Address: No.192, Kezhu Road, Science Park, Guangzhou
Telephone: 86-20-82086168
Fax: 86-20-82075579
Contact: BB
Email: hemingfu@cvte.ch
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11. Other testing Locations

Name: Not Required
Address: --
Telephone: --
Contact: --
Email: --

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
g?fggCFR § 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
Mobile and Portable Device RF Exposure Procedures and Equipment Authorization
KDB 447498 D01 . -
Policies
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 1g)
Table 12-1 RF Exposure Limits
SHEMC
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Notes:

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

13. Primary Laboratory Accreditation Details

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

e 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. Test Equipment Information
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 F03/5V32A1/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 D2450V2 733 2011-11-10 2012-11-09
Agilent Network Analyzer | E5071B MY42100549 2012-10-30 2013-10-29
RF Bi-Directional Coupler | ZABDC20-252H | h/a 2012-05-18 2013-05-17
Agilent Signal Generator | E4438C o VISBCATO-ISTT | 2012-10-30 2013-10-29
Mini-Circuits Preamplifier | ZHL-42 D041905 2012-10-30 2013-10-29
Agilent Power Meter E4416A GB41292095 2012-10-30 2013-10-29
Agilent Power Sensor 8481H MY41091234 2012-10-30 2013-10-29
R&S Power Sensor NRP-Z292 100025 2012-04-13 2013-04-12
R&S Universal Radio CMU200 103633 2012-10-30 2013-10-29
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= o (|Ei|2)/ p where o 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.

B mmaln  orired Baw P

B g

wA LF e

Aok g v Tt G

DASY4

[CSTME-type)

—
robot
controder

Fig. 14-1 SAR System Configuration
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. The function of the measurement server is to perform the time critical tasks such as signal filtering, control of the
robot operation and fast movement interrupts.

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

. A computer operating Windows 2000.

. DASY4 software.

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

. The device holder for handheld mobile phones.

. Tissue simulating liquid mixed according to the given recipes.

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

Fig. 14-2 E-field Probe

Construction Symmetrical design with triangular core
Interleaved sensors
Built-in shielding against static charges
PEEK enclosure material (resistant to organic solvents, e.g., DGBE)

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

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

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

Dynamic Range 5 uWig to > 100 mW/g; Linearity: + 0.2 dB

Dimensions 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

Application General dosimetry up to 4 GHz
Dosimetry in strong gradient fields
Compliance tests of mobile phones
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14.4 RAM Twin Phantom

Fig. 14-3 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: 1000mm, Width: 500mm, Height: 850mm
SHEMC
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14.5 Device Holder for Transmitters

Fig. 14-4 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)
Peak Power (dBm) for Data Rates (Mbps)
Channel == 2 55 11 / / / /
1 18.93 | 19.70 20.73 21.91
802.11b 6 17.48 | 18.37 19.33 20.68
11 18.11 18.78 20.02 21.08
Channel 6 9 12 18 24 36 48 54
1 19.12 | 19.22 19.42 18.72 19.57 19.38 19.34 19.63
802.11g 6 18.31 18.42 18.59 18.66 18.66 18.45 18.52 18.71
11 19.12 | 19.10 19.15 19.11 19.07 19.13 19.14 19.16
Channel | MCSO | MCS1 | MCS2 |MCS3 | MCS4 |MCS5 |MCS6 |MCS7
1 19.12 | 19.10 19.12 19.13 19.07 19.11 19.15 19.17
802.11n 6 18.22 | 18.14 18.18 18.17 18.17 18.24 18.25 18.26
ht20 11 18.44 | 18.47 18.45 18.49 18.51 18.54 18.53 18.57
Channel | MCS8 | MCS9 | MCS10 | MCS11 | MCS12 | MCS13 | MCS14 | MCS15
3 18.40 | 18.52 18.42 18.45 18.48 18.50 18.52 18.54
802.11n 6 17.75 | 17.83 17.75 18.02 17.85 17.94 17.85 18.09
ht40 9 17.40 | 17.37 17.27 17.79 16.66 17.58 17.58 17.88
AV Power (dBm) for Data Rates (Mbps)
Channel = 2 55 11 / / / /
1 15.82 16.12 17.07 17.27
802.11b 6 14.67 14.82 15.77 15.79
11 14.97 15.35 16.20 16.44
Channel 6 9 12 18 24 36 48 54
1 12.20 12.22 12.32 12.52 12.48 12.50 12.57 12.60
802.11g 6 11.43 11.49 11.56 11.80 11.91 11.90 11.82 11.93
11 11.97 12.18 12.12 12.24 12.32 12.30 12.33 12.35
Channel | MCSO | MCS1 |MCS2 |MCS3 |MCS4 |MCS5 |MCS6 |MCS7
1 11.94 11.92 11.95 11.94 11.92 11.95 11.95 12.01
802.11n 6 11.17 11.15 11.34 11.32 11.30 11.35 11.38 11.39
ht20 11 11.55 11.63 11.60 11.65 11.68 11.70 11.68 11.73
Channel | MCS8 | MCS9 | MCS10 | MCS11 | MCS12 | MCS13 | MCS14 | MCS15
3 11.87 11.92 11.95 11.93 11.86 11.87 11.75 11.95
802.11n 6 11.13 11.21 11.37 11.26 11.36 11.30 11.42 11.45
ht40 9 10.76 10.80 10.66 10.70 10.85 10.83 10.78 10.86
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15.1.2 Measurement of SAR average value
WIFI
A AR 1 k
veraged SAR over 1g (W/kg) SAR
EUT Data . . limit .
Band Position Mode rate Test Configuration CH1 CH6 CH11 19 Verdict
(W/kg)
2412MHz | 2437MHz | 2462MHz
Front of EUT facing phantom| 0.328 - -- 1.6 Passed
Back of EUT facing phantom| 0.171 - -- 1.6 Passed
1Mbps
802.11b) Top of EUT facing phantom | 0.015 - - 1.6 Passed
Left of EUT facing phantom 0.037 - -- 1.6 Passed
11Mbps|Front of EUT facing phantom| 0.342 0.155 0.162 1.6 Passed
WIFI Body 6Mbps [Front of EUT facing phantom| 0.163 - -- 1.6 Passed
Worn [802.11g
54Mbps|Front of EUT facing phantom| 0.170 - -- 1.6 Passed
MCS0 Front of EUT facing phantom 0.160 . . 1.6 Passed
802.11n
ht 20 MCS7 Front of EUT facing phantom 0.114 . . 1.6 Passed
Mcsg [Front of EUT facing phantom| ¢ 148 - - 16 Passed
802.11n
ht40 | \1c515 [Front of EUT facing phantom| ¢ 140 . . 16 Passed
15.2 Maximum Results
The maximum measured SAR values for BodyWorn configuration are given in section 15.2.1.
15.2.1 BodyWorn Configuration
SAR, P S
ower
Frequenc Conducted Averaged L
: ; J EUT Position p s 3 Drift | limit | verdict
an ower (dBm) over 1g (dB) (Wkg)
(W/kg)
WIFI 802.11b/11Mbps/Front of EUT facing 17.27 0.342 -0.199 16 Passed
phantom/Low
15.2.2 Maximum Drift
Maximum Drift during measurement -0.201dB
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15.2.3 Measurement Uncertainty

Extended Uncertainty (k=2) 95% 20.86%

15.3 Operation Configurations

15.3.1

The EUT is measured using chipset based test mode software to ensure the results are consistent and reliable,
during the 802.11b/g/n mode tests.

1. The 802.11b mode is tested at 1,6,11 channels according to the power.

2. The 802.11g/n mode is checked at worst case of 802.11b/n mode.

3. The EUT is at the lowest data rate during test according the power of the EUT and check at the other data rare
according to the power.

4. 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;

5. The (max. cube) labeling indicates that during the grid scanning an additional peak was found which within 2dB of
the highest peak

15.3.2 The test positions (the distance between the EUT and the phantom is Omm for all the four sides)

Note: P is abbreviation of position specified above.

Probe Probe

Flat Phantom Flat Phantom
Tissue Tissue
T Liquid T Liquid

A 4 \ 4

4 4

v\ Distance v\ Distance
Side 1 . DUT Side 2 N DUT
Position 1 Position 2
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Tissue
T Liquid
A 4
! | 0 Distance
Side 4 =
ide
Position 3 buT
Side 4: back
\
usB 4

connector N\

Side 2: lateral with
logo or LED or SN
toward down

Definition of EUT

SGS-CSTC Standards Technical Services(Shanghai) Co, Ltd
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Probe
Flat Phantom
«—— Tissue
¥ Liauid
o
Distance
/V \
Side 3 DUT
|
Position 4
Side 3: front side
* Side 5: t id
K ide 5: top side
Side 1: lateral with
logo or LED or SN
toward up
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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 pointis 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-1 Mbps-Bodyworn-FrontSide-Low
Date/Time: 2012-10-19 12:11:02

Test Laboratory: SGS-GSM
D11 802.11b body Front side Low
DUT: D11; Type: WIFI; Serial: 100115817
Communication System: 802.11b/g; 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:

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

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

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

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

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

Low/Area Scan (41x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.247 mW/g

Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 10.6 V/m; Power Drift = -0.159 dB

Peak SAR (extrapolated) = 0.777 W/kg

SAR(1 g) = 0.328 mW/g; SAR(10 g) = 0.127 mW/g

Maximum value of SAR (measured) = 0.444 mW/g

dB
0.000

-4.26

-8.52

-12.8

-17.0

-21.3

0 dB = 0.444mW/g
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\
16.5.2 802.11b-1 Mbps-Bodyworn-BackSide-Low

Date/Time: 2012-10-19 11:41:37

Test Laboratory: SGS-GSM
D11 802.11b body back side Low
DUT: D11; Type: WIFI; Serial: 100115817
Communication System: 802.11b/g; 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:

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

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

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

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

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

Back Middle/Area Scan (41x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.210 mW/g

Back Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 9.04 V/m; Power Drift =-0.116 dB

Peak SAR (extrapolated) = 0.293 W/kg

SAR(1 g) = 0.171 mW/g; SAR(10 g) = 0.089 mW/g

Maximum value of SAR (measured) = 0.189 mW/g

dB
— 0.000

—-3.48

-b.96

-10.4

-13.8

-17.4

0dB =0.189mW/g
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16.5.3 802.11b-1 Mbps-Bodyworn-TopSide-Low
Date/Time: 2012-10-19 13:02:25

Test Laboratory: SGS-GSM
D11 802.11b body Top side Low
DUT: D11; Type: WIFI; Serial: 100115817
Communication System: 802.11b/g; 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:

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

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

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

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

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

Low/Area Scan (51x51x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.017 mW/g

Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 2.35 V/m; Power Drift =-0.171 dB

Peak SAR (extrapolated) = 0.026 W/kg

SAR(1 g) = 0.015 mW/g; SAR(10 g) = 0.00891 mW/g

Maximum value of SAR (measured) = 0.016 mW/g

dB
— 0.000

— -2.92

-h.84

-8.76

-11.7

-14.6

0dB =0.016mW/g
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16.5.4 802.11b-1 Mbps-Bodyworn-LeftSide-Low
Date/Time: 2012-10-19 12:35:07

Test Laboratory: SGS-GSM
D11 802.11b body Left side Low
DUT: D11; Type: WIFI; Serial: 100115817
Communication System: 802.11b/g; 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:

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

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

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

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

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

Low/Area Scan (41x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.041 mW/g

Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 2.07 V/m; Power Drift =-0.176 dB

Peak SAR (extrapolated) = 0.067 W/kg

SAR(1 g) = 0.087 mW/g; SAR(10 g) = 0.018 mW/g

Maximum value of SAR (measured) = 0.043 mW/g

dB
— 0.000

—-3.16

-b.32

-9.48

-12.6

-15.8

0 dB = 0.043mW/g
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16.5.5 802.11b-11 Mbps-Bodyworn-FrontSide-Low

Date/Time: 2012-10-19 13:35:04

Test Laboratory: SGS-GSM
D11 802.11b body Front side 11mbps Low
DUT: D11; Type: WIFI; Serial: 100115817
Communication System: 802.11b/g; 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:

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

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

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

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

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

Low/Area Scan (41x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.406 mW/g

Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 7.42 V/m; Power Drift = -0.199 dB

Peak SAR (extrapolated) = 0.882 W/kg

SAR(1 g) = 0.342 mW/g; SAR(10 g) = 0.141 mW/g

Maximum value of SAR (measured) = 0.418 mW/g

myfg
— 0.418

— 0.335

0.251

0.168

0.085

0.002
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16.5.6 802.11g-6 Mbps-Bodyworn-FrontSide-Low
Date/Time: 2012-11-8 14:38:34

Test Laboratory: SGS-GSM
D11 802.11g body Front side 6mbps Low
DUT: D11; Type: WIFI; Serial: 100115817
Communication System: 802.11b/g; 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:

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

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

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

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

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

Low/Area Scan (41x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.389 mW/g

Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 6.21 V/m; Power Drift =-0.119 dB

Peak SAR (extrapolated) = 0.431 W/kg

SAR(1 g) = 0.163 mW/g; SAR(10 g) = 0.101 mW/g

Maximum value of SAR (measured) = 0.288 mW/g

dB
— 0.000

—-3.98

-f.96

-11.9

-15.9

-19.9

0 dB = 0.288mW/g
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16.5.7 802.11g-54 Mbps-Bodyworn-FrontSide-Low
Date/Time: 2012-11-08 14:12:31

Test Laboratory: SGS-GSM
D11 802.11g body Front side 54mbps Low
DUT: D11; Type: WIFI; Serial: 100115817
Communication System: 802.11 n ht20; 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:

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

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

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

¢ 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 (41x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.374 mW/g

Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 6.01 V/m; Power Drift =-0.136 dB

Peak SAR (extrapolated) = 0.397 W/kg

SAR(1 g) = 0.170 mW/g; SAR(10 g) = 0.114 mW/g

Maximum value of SAR (measured) = 0.297 mW/g

dB
— 0.000

—-3.98

-f.96

-11.9

-15.9

-19.9

0dB =0.297mW/g
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16.5.8 802.11n HT 20-MCS0-Bodyworn-FrontSide-Low
Date/Time: 2012-10-19 14:02:48

Test Laboratory: SGS-GSM
D11 802.11n body Front side MCSO Low
DUT: D11; Type: WIFI; Serial: 100115817
Communication System: 802.11 n ht20; 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:

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

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

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

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

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

Low/Area Scan (41x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.146 mW/g

Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 5.04 V/m; Power Drift =-0.114 dB

Peak SAR (extrapolated) = 0.386 W/kg

SAR(1 g) = 0.160 mW/g; SAR(10 g) = 0.063 mW/g

Maximum value of SAR (measured) = 0.192 mW/g

dB
— 0.000

—-3.98

-f.96

-11.9

-15.9

-19.9

0dB =0.192mW/g
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16.5.9 802.11n HT 20-MCS7-Bodyworn-FrontSide-Low
Date/Time: 2012-10-19 14:26:04

Test Laboratory: SGS-GSM
D11 802.11n body Front side MCS7 Low
DUT: D11; Type: WIFI; Serial: 100115817
Communication System: 802.11 n ht20; 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:

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

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

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

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

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

Low/Area Scan (41x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.122 mW/g

Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.55 V/m; Power Drift =-0.169 dB

Peak SAR (extrapolated) = 0.316 W/kg

SAR(1 g) = 0.114 mW/g; SAR(10 g) = 0.045 mW/g

Maximum value of SAR (measured) = 0.143 mW/g

dB
— 0.000

—-4.18

-8.36

-12.5

-16.7

-20.9

0dB =0.143mW/g
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16.5.10 802.11n HT 40-MCS8-Bodyworn-FrontSide-Low
Date/Time: 2012-10-19 15:00:08

Test Laboratory: SGS-GSM
D11 802.11n ht40 body Front side MCS8 Low
DUT: D11; Type: WIFI; Serial: 100115817
Communication System: 802.11 n ht40; Frequency: 2422 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2422 MHz; o = 1.97 mho/m; &, = 51.5; p = 1000
kg/m®
Phantom section: Flat Section
DASY4 Configuration:

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

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

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

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

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

Low/Area Scan (41x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.144 mW/g

Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 5.32 V/m; Power Drift =-0.112 dB

Peak SAR (extrapolated) = 0.355 W/kg

SAR(1 g) = 0.148 mW/g; SAR(10 g) = 0.059 mW/g

Maximum value of SAR (measured) = 0.180 mW/g

dB
— 0.000

—-3.98

-f.96

-11.9

-15.9

-19.9

0dB =0.180mW/g
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16.5.11 802.11n HT 40-MCS15-Bodyworn-FrontSide-Low
Date/Time: 2012-10-19 15:26:48

Test Laboratory: SGS-GSM
D11 802.11n ht40 body Front side MCS15 Low
DUT: D11; Type: WIFI; Serial: 100115817
Communication System: 802.11 n ht40; Frequency: 2422 MHz;Duty Cycle: 1:1
Medium: HSL2450-Body Medium parameters used: f = 2422 MHz; o = 1.97 mho/m; &, = 51.5; p = 1000
kg/m®
Phantom section: Flat Section
DASY4 Configuration:

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

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

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

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

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

Low/Area Scan (61x121x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.204 mW/g

Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.95 V/m; Power Drift =-0.186 dB

Peak SAR (extrapolated) = 0.350 W/kg

SAR(1 g) = 0.140 mW/g; SAR(10 g) = 0.055 mW/g

Maximum value of SAR (measured) = 0.198 mW/g

dB
— 0.000

— -4.46

-8.92

-13.4

-17.8

-22.3

0dB =0.198mW/g
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\
16.5.12 802.11b-11 Mbps-Bodyworn-FrontSide-Middle

Date/Time: 2012-10-8 15:48:20

Test Laboratory: SGS-GSM
D11 802.11b body Front side 11mbps Middle
DUT: D11; Type: WIFI; Serial: 100115817
Communication System: 802.11b/g; 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:

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

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

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

¢ 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 (41x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.176 mW/g

Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.31 V/m; Power Drift = 0.074 dB

Peak SAR (extrapolated) = 0.389 W/kg

SAR(1 g) = 0.155 mW/g; SAR(10 g) = 0.064 mW/g

Maximum value of SAR (measured) = 0.176 mW/g

dB
— 0.000

—1-3.56

-Fa2

-10.7

-14.2

-17.8

0dB=0.176mW/g
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16.5.13 802.11b-11 Mbps-Bodyworn-FrontSide-High
Date/Time: 2012-11-8 16:19:10

Test Laboratory: SGS-GSM
D11 802.11b body Front side 11mbps High
DUT: D11; Type: WIFI; Serial: 100115817
Communication System: 802.11b/g; 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:

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

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

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

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

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

Low/Area Scan (41x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.184 mW/g

Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.51 V/m; Power Drift = -0.045 dB

Peak SAR (extrapolated) = 0.424 W/kg

SAR(1 g) = 0.162 mW/g; SAR(10 g) = 0.066 mW/g

Maximum value of SAR (measured) = 0.187 mW/g

dB
— 0.000

—-3.68

-7.36

-11.0

-14.7

-18.4

0dB =0.187mW/g
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Product Definition

Production Unit

Device Type

Portable

Limit Type

General Population/Uncontrolled

Product Name

Android Dongle

Brand Name

NA

Marketing Name

D1l(tested),D12,D13,D15,D16

Model Name

D1l(tested),D12,D13,D15,D16

Final Software Version Tested

Dongle:ccf59.12Apr10.182003:default.zd1cbae.
release./20120410.20120410

Final Hardware Version Tested

B.AML8726.6B 12122

Battery Type N/A
N/A

Antenna Type Inner antenna

WIFI Frequency Bands 802.11b Tx/Rx: 2.412~2.462GHz
802.11g Tx/Rx: 2.412~2.462GHz
802.11n Tx/Rx: 2.412~2.462GHz

Modulation Mode GMSK/QPSK

IMEI 100115817

Date of receipt 09-27, 2012

Date of Testing Start 10-19, 2012

Date of Testing End 11-08, 2012

&Model No.: D11,D12,D13,D15,D16

According to the confirmation from the applicant, since the electrical circuit design, layout, components used
and internal wiring were identical for the above items, only difference is the appearance.
Therefore only one model D11 was tested in this report.
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17. Identification of Samples

% 00k o

Fig.17-1 Front Side of EUT

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

2450 MHz

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

Fig.A-3c Photograph of the Top Side status Fig.A-3d Photograph of the Left Side 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 55.0 411 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 415 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 MQ" resistivity HEC: Hydroxyethyl Cellulose
DGBE: 99"% Di(ethylene glycol) butyl ether, [2-(2-butoxyethoxy)ethanol]

Table B-1 Recipe of Tissue Simulat Liquid

Annex B.2 Measurement for Tissue Simulant 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.

Frequenc Permittivit Conductivit
9 ¥ Tissue Type Limit/Measured y y Temp (°C)
(MHz) (p) (o)
52.7+5% 1.9515%
Recommended Limit 2212
2450 Bod (50.07~55.34) (1.85~2.05)
o
y Measured, 10-19,2012 51.3 2.01 21.5
Measured, 11-08,2012 51.5 1.98 22.1

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

The microwave circuit arrangement for system verification is sketched in Fig. C-1. The daily
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\
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

n HeoH Vi

C Attl

PM1

PM3
Att2

Fig. C-1 the microwave circuit arrangement used for SAR system verification

Agilent E4438C Signal Generator

Mini-Circuit ZHL-42 Preamplifier

Mini-Circuit VLF-2500+ Low Pass Filter
Mini-Circuits ZABDC20-252H-N+ Bi-DIR Coupling
PM1. Power Sensor NRP-Z92

PM2. Agilent Model E4416A Power Meter

PMS3. Power Sensor NRP-Z92

o o w >

Validation | Frequency Tissue Limit/Measurement

Kit (MHz) Type Condition Recommended/Measured 19

SHEMC

(86-21)61915678  ww.cn.sgs.com
(86-21) 61915678  ee.shanghai@sgs.com

SGS-CSTC Standards Technical Services(Shanghai) Co, Ltd No. 588, West Jindu Road, Shanghai, China 201612
Testing Center-EMC Laboratory o1 (e F AT X 40 74 B 588 5 Hifi4: 201612

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

Member of the SGS Group (Société Générale de Surveillance)




Report No.: SHEM120900143610
Issue Date: 11-08, 2012

Page 40 of 66
Calibration data 13.2
Nomalized to 1mW/(for nominal . 52.8+10%
Recommended Limit

Head TSL parameters) (47.52-58.08)

Nomalized to 1W(for nominal ] 48.4
D2450V2 2450 Body Head TSL parameters)

250mW input power Measured, 10-19, 2012 12.1

Nomalized to 1W(for nominal ] 51.7

Head TSL parameters)

250mW input power Measured, 11-08, 2012 12.4

Table C-1 SAR System Validation Result
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System Performance Check at 2450MHzBody
Date/Time: 2012-10-19 9:04:40
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:
e Probe: ES3DV3 - SN3088; ConvF(4.35, 4.35, 4.35); Calibrated: 2011-11-23
e Sensor-Surface: 4mm (Mechanical Surface Detection)
e Electronics: DAE3 Sn569; Calibrated: 2011-11-16
e Phantom: ELI 4.0; Type: QDOVAQO1BA; Serial: xxxx
e 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) = 15.5 mW/g

d=10mm, Pin=250mW /Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 83.8 V/m; Power Drift =-0.017 dB

Peak SAR (extrapolated) = 23.8W/kg

SAR(1 g) = 12.1 mW/g; SAR(10 g) = 5.71 mW/g

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

dB
— 0.000

—-4.22

-8.44

-12.7

-16.9

-21.1

0dB=14.3mW/g
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Date/Time: 2012-11-8 13:37:23

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 = 1.98 mho/m; &, = 51.5; p = 1000
kg/m®
Phantom section: Flat Section
DASY4 Configuration:

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

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

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

e Phantom: ELI 4.0; Type: QDOVAQO1BA; Serial: xxxx

e 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) = 16.4 mW/g

d=10mm, Pin=250mW /Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 86.6 V/m; Power Drift =-0.147 dB

Peak SAR (extrapolated) = 24.7W/kg

SAR(1 g) = 12.4 mW/g; SAR(10 g) = 5.97 mW/g

Maximum value of SAR (measured) = 14.9 mW/g

dB
— 0.000

—-4.22

-8.44

12,7

-16.9

-21.1

0dB=14.9mW/g
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Annex D Calibration certificate

Annex D.1 Probe Calibration certificate

Calibration Laboratory of
Schmid & Pariner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzeriand

s Schweizerischer Kalibrierdianst

c Sarvice sulsse détalonnage

5 Bervizio svizzero di taratura
Swiss Callbration Service

Acoredited by the Swiss Accreditalion Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Busltilateral Ag fior the 1 of calibration cartificates

Clien:  SGS-SH (Auden) Cartificate No: ES3-3088_Nov11

|CALIBRATION CERTIFICATE |

Dbt ES30DV3 - SM-ANAR

Calbration procedurels) QA CAL-01.v8, QA CAL-23.v4, QA CAL-25.v4
Calibration procedure for dosimetric E-field probes

Calibration date: Movember 23, 2011

This calibration cetificate documents the acaability to national standards, which realize the physical unile of measurernenis (SI}.
The: measurements and the unceraintes with confidence probability are givan on the following pages and are part of the certificate

All calibrations have been conducted in the closed laboralory facilty: environment ismperatuna (22 £ 3)°C and humidity < T0%.

Calibration Equiprmant used (MATE critical for calibration)

Primary Slandards f [+] Cal Date (Cortificate No,) Scheduled Calbration

Power meler E44198 GE41793674 31-Mar-11 {Mo. 2|T-n137:"} Apr-12

Powes sensor EA112A MY 1458057 3-Mar-11 (No. 217-01372} Agr-12 )

Raferancs 3 08 Alariter BM: BANAL () F0-Mar-11 Mo, 217-01 368 Agr-12

Referance 20 dE Atteruator | SN: S5066 (206) 29-Mar-11 {No, Z17-01367) Apr-12

Raferance 30 dB Atenuator SN: 55129 (306) 26-Mar-11 (No. 21701370) | Aprz

Raferance Proba ES30V2 BM: 3013 29-Dec-10 (Mo ES3-3013_Decid) Bac-11

| DAE4 SN: 654 3-May-11 (No. DAEA-G54_May11} May-12

| Secordary Standards [ Check Date (in houss) Scheduled Chack

RF ganerator HP 6480 LISIB42001700 d=fis-29 (in hause check Apr-11) I house check: Apr-13

Metwers Analyzer HP 8753E | US37300585 18.0c4.01 fin houss check Oct-11) In house check: Oci-12

Name Function Signatura 2]

Calirated by: Jeton Kastrati Labaatory Technician ;

=F—=lL

Approved by: Katja Pkovie Technical Mansger %A_f? ,4;:5’:

Issued: Movamber 23, 2011

This caliation certficate shall nof be reproduced except in full without writien approval of the laboratony,

Certificate No: ES3-3088_Novii Paga 16l 11

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
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Calibration Laboratory of Schweizerischer Kalibrierdienst
Schmid & Partner Service suisse d'étalonnage
Engineering AG Servizio svizzere di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland Swiss Calibration Service

Acciediled by the Swiss Accreditation Serdce (S45) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agresment for the recognition of calibration certificates

Glossary:

TsL tissue simulating guid

NORMzx,y,2 sansitivity in free space

ConvF sensitivity in TSL 7 NORMx.y.z

DCP diode compression paoint

oE crast factor {1/duty_cycla) of the RF signal

ABC modulation dependent linearization parameters

Polarization « o rofation around probe axis

Polarization & & rotation around an axis that is in the plane nomal to probe axis {at measurement canter),

lLe., & =0k normal o probe axis

Calibration is Performed According to the Following Standards:

a) |EEE Std 15628-2003, *|EEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorplion Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques®, December 2003

b} IEC &2208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

= NORMx.y.z: Assessed for E-field polarization & = 0 (f = 900 MHz in TEM-cell; > 1800 MHz: R22 waveguide).
NORMx,y,z are only intermediate values, i.a., the uncertainties of NORMzx,y.z does not affect the E>-fisld
uncertainty inside TSL (see below ComiF),

*  NORM{TY .2 = NORM:x vz * frequency_response (see Frequency Responsa Chart). This linearization is
implemented in DASY4 software versions later than 4.2, The uncertainty of the frequency response is included
in the stated uncerainty of Comdf.

=  DCPxy.z: DCP are numerical linearization parameters assmssed basad on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

*  PAR:PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

*  Axpz Bxpz Cxyz VRx ).z A, B, C are numerical linsarization parameters assessed based on the data of
power sweep for specific modulation signal. The paramaters do not depend on frequency nor media. VR s the
maximum calibration range expressed in RMS voltage across the diode.

»  ConvF and Boundary Effect Paramelers: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f = 800 MHZ) and inside waveguide using analytical field distributions based on power
measuremeants for f = 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
o NORMy, .z * ConvF wheneby the uncenainty carresponds to theat given for ComeF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz.

= Spherical isolropy (30 deviation from izofropy): in a field of |ow gradients realized using a flat phantom
exposed by a patch antenna.

s Sensor Offsef. The sensor offset corresponds to the offset of vidual measurement center from the proba tip
(on probe axis). No tolerance required.
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ES30V3 - SN:-3088 Movambear 23, 2011
SN:3088
-
Manufactured:  July 20, 2005
Calibrated: November 23, 2011
Calibrated for DASY/EASY Systems
{Mote: non-compatible with DASY2 system!)
Cartificate No: ES3-3088_Mov11 Page 3 of 11 i
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ES30V3- SN:3088 Movember 23, 2011
DASY/EASY - Parameters of Probe: ES3DV3 - SN:3088
Basic Calibration Parameaters
Senser X Sensor Y Sensor Z Unc (k=2) |
Morm (uViVim))" — 1.29 1.27 N 1.20 £ 10.1%
"DCP (V)" E 94.9 | g8 | %
Modulation Calibration Parameters
Ui Communication System Name PAR | A B C VR Une®
B uE us my (=2}
10000 CW 000 | x| oaoo 0.00 100 | 1477 | 226%
¥ | om0 0.00 1.00 Mzz ==
z | ooo oo0 | 100 1368

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

* The uncertaintias of MommX, ¥, Z do nol afect the E-feld uncerainty inside TSL (see Pages 5 and B).

# Mumearical lineanzation parameter: uncartainly nat requisad,

® Uncertainty is determined using the max. devialion from linear response spphying rectanguiar distridution and is expressed for the squars of the

fiedd valuge.

Certilicale Mo: ES3-3088_MNav11
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ES30V3— SM:3088 November 23, 2011
DASY/EASY - Parameters of Probe: ES3DV3 - SN:3088
Calibration Parameter Determined in Head Tissue Simulating Media
- Relative Conductivity ) Depth unct.
1 (MHz) Parmittivity " isrm) " ConvF X | ConwF ¥ | ConvFZ | Alpha | (mm) {k=2)
835 | 41.5 0.90 6.09 6.09 6.09 _0.80 1.00 £12.0 %
900 41.5 0.97 5.96 5.96 5.96 0.80 1.22 £12.0 %
1810 40.0 1.40 LRE 512 | 542 0.80 1,26 £ 120 %
1900 40.0 1.40 5.05 5.05 5.05 0.80 1.23 +12.0%
1950 40.0 1.40 4.90 4.90 4.80 0.80 1.24 +12.0%
2450 3.2 1.80 4.41 44 4.41 0.80 1.26 +12.0 %

¥ Frequancy validity of = 100 MHz only applies for DASY w4.4 and higher (see Page 2), alse it i restricted 1o = 50 Mz, The wncertalnly is tha R3S
of ihe ConvF uncertainty at callbration frequency and the uncertainty for the indicaled frequency band,

* Al frequencies below 3 GHz, the validily of lssue parameters (¢ and o] can be relaxed b + 10% If Bquikl compensation Tommula is applied o
measured SAR values, Al frequencies above 3 GMz, the valdity of issue paramebers: (c and o) is restricted 1o = 5%. The weartainty & the RSS of
the ConvF uncertainty for indizsed fangat fissus paramalars.

Certificale Mo: ES3-3088_Mov11 Page §of 11
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ES3I0WVI- SM:3088 November 23, 2011
DASY/EASY - Parameters of Probe: ES3DV3- SN:3088
Gai_lhratinn Parameter Determined in Body Tissue Simulating Media
Relative | Conduetivity
| fiMHz)® | Pormittivity” {Sim) " ConvF X | ComvFY | ConvFZ | Alpha ?;fn? m:zt;'

B35 55.2 0.97 6.13 6.13 6.13 0.80 1.00 +12.0 %

1900 53.3 1.52 4,80 4.80 4.80 0.80 1.31 +12.0 %

2450 | 2.7 1.95 4.35 4 A5 4,35 .80 1.22 1 1Z.0

© Frequency validity of + 100 MHz onfy applies for DASY vd 4 ;
. -4 and higher (580 Page 2), cise i is restricied MHz_ Th inty i
fl‘;: ComvF uncenainty &l calration frequency and the uncartainty for the h:li:amd :;'reﬂuhu:\' band s A T
squencias baliw 3 GHe, the valkdly of tissue parameters (= and o) can b ralsxed 1o & 100 if lguid
8 3 sation lormuia i applied o
meagured SAR values. Al frequencies above 3 GHz, the validity of 1ssue parameders (: a i 025
i CovF Uncataindy for INGCataG (arget Tooue paca e ] {: and o is rasticled o 2 5%, The uncartalnty is the RSS of

Certificate Mo: ES3-3088_Mov11 Page & of 11
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Mowvernber 23, 2011
ES30W3- SN:3088
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
Wy T % T RS =
R . T
o r ; i :
# S S : ;
£ - ? .
R ' : e 1
5 1.0—: i o S o +
=% C : :
] =
= pg-
iy
=
g D.E~E--
o
E —
oS L
081
PP o T T S B T
0
Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
Cortificate No: ES3-3088_Novil Page T of 11
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ES30V3- SN:3088 Movember 23, 2011
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM =1800 MHz,R22
LN
= (L3 3% ih
1" A i -] ne * . et . o
. o 0 04 08 D2 AN . . o 02 D& @3 0n
s sl s &
o ]
L] L ] [ ] [ ] [ ] -
Tet X ¥ z Tot ® ¥ z
| { e CH [T i Lol b oy g g e g R it
20 ] a0 i 14a
Rall [']
[ ] ] [ ]
10T Hz EEU%L: 'S'f"TdHZ 25000 Mz
Uncertainty of Axial lsotropy Assessment: £ 0.5% (k=2)
Certificate No: ES3-3088_Mov11 Page &of 11
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Input Signal [uv]

10#

10°-

10+ £
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10!
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November 23, 2011

Dynamic Range f(SAR¢ad)
(TEM cell , f = 900 MHz)

10’ 10 10 ilig

SAR [mWicm3]
L _*| L

X ed X not compensated ¥ compensated
i - +

Certificate No: ES3-3086_Nov11

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

Testing Center-EMC Laboratory

a 102 Y 100 10 102

SAR [mWicma3]
|| > &)
X compansated X not compansated ¥ compensated
* . +
¥ ret compensated Z compensated Z not cormpensated

Uncertainty of Linearity Assessment: * 0.6% (k=2)
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ES30V3- SN:3088 MNovember 23, 2011

Conversion Factor Assessment

{ = 835 MHz WGLS RS (H_convF) f = 2450 MHz, WGLS R22 (H_comf)

g™ : £ i
g 10 % 21:' .
£ . % . .
5 -
11 T TR Sl iosag | (% I I W TN o S | __..-... T
L] i+ Fal tF-‘E'-I a o 6l o H m % ilﬁm\ E ) ] 40
..LH .——nd. 2 ma:uia- mal:u'u
Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz
1.0
os] |
0.8
c 0.4
0.2
0.0
% 02
04 |
08
0.8

-0 -08 -08 -04 02 00D 02 04 05 05 10
Uncertainty of Spherical Isotropy Assessment: + 2.6% (k=2)

Cerificate No: ES3-3028_Mov11 Page 10 of 11

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

ilEe ALK 4o 76 B4 588 2 % 201612t (86-21)61915664  f (86-21)61915678  ee.shanghai@sgs.com

Member of the SGS Group (Société Générale de Surveillance)



Report No.: SHEM120900143610
Issue Date: 11-08, 2012

Page 53 of 66

ES30VI- SN:3088 Movember 23, 2011
DASY/EASY - Parameters of Probe: ES3DV3 - SN:3088
Other Probe Parameters

Sensor Arengement - Trizngular

Connector Angle (*) Naot applicable

Mechanical Surface Detection Mode ' enabled

Optical Surface Detection Mode disabled

Probe Overall Length 337 mm |

Mrobe Dody Diameter = 10 mm

TipLength 10 mm |

Tip Diameter 4 mm
| Probe Tip 1o Sensor X Calibration Paint 2 mm

Probe Tip to Sensor Y Calibration Point 2 mm

Probe Tip to Sensor Z Calibration Point - Zmm

Recommended Measurement Distance from Surface g == amm
Certificate No: ES3-3068_MNov11 Page 11 of 11

MC
SGS-CSIC Standards lechnical Services(Shanghai) Co, Ltd.. No. 588, West Jindu Road, Shanghai, China 201612 t (86-21) 61915664 1 (86-21)619156/8 ww.cn.sgs.com
Testing Center-EMC Laboratory i [Ee 3T IX 470 76 2% 588 5 Hil4w: 201612 t (86-21) 61915664 f (86-21)61915678  ee.shanghai@sgs.com

Member of the SGS Group (Société Générale de Surveillance)



Report No.: SHEM120900143610
Issue Date: 11-08, 2012
Page 54 of 66

Annex D.2 DAE Calibration certification

Calibration Laboratory of ‘;\S.-_/_Lz’ § Sehwsizeriseher Kalibrierdienst
SChr'l'lld & E'El'[l‘ler % c Service suisse d'élalonnage
Er‘lgll‘leenl‘lg AG % Servizio svizzero di taratura
Zsughausstrasse 43, BO0A Zurich, Switzerland 14;';,-1-“'-1‘::"35 S  Ewiss Callbration Service
eyl
Aseredited by the Swiss Accreditation Servica (S45) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatorles to the EA
Multilateral Agreement for the recagnition of calibration certificates

ciient  SGS - SH (Auden) Cortificate No: DAE3-569_Novi11
CALIBRATION CERTIFICATE

Object DAE3 - SD 000 D03 AA - SN: 589

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

Calibration date: Movember 16, 2011

This caliration cartificate documants the treceability 10 national standarnds, which realize the physical units of measurements (S1),
The measuramants and the uncertainties with confidence probability are given on the Tellowing pages and are part of the cerificats.

Al calibrations have been conductad in the closed labaratary kacility: amvironment femperature (22 = 3)°C and humidity < 70%.

Calibration Equipment used {M&TE critical Tor calibration)

Prirmary Stendends EID W Coal Diae (Ceroficare Mo.) Sciguied Calibn Ay

Kaithley Mullimeter Type 2001 | SM; 0B10278 208-Sep-11 (Mo:11450) Sep-12

Sacondary Standards |10 # Check Date (in houss) Bchadulsd Check

Calibrator Box V1.1 SE LUIMS D06 AB 1004  DE-Jun-11 {in house check) In house check: Jun-12
Mame Function Signatune—

Calibratad by: Andraa Guntl Technician ’M |

Approved by: Fin Bomholt F&D Director i / . #/
fff 5"&:’*&-‘ ="

lsaued: November 16, 2011

This calration cenlificate shall not be reproduced except in hll without wrilten approval of the Iﬂbﬂra'!l:_lry'.
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Calibration Laboratory of i“:\';‘;'_,,k"‘; S Schweizerischer Kalibrierdienst

Schmid & Partner i = c Service sulsse d'dlalonnage
Engineeu’ng AG T Sarvizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland *4;";-:\:\;\* S  Swiss Calibration Sarvice

Accradited by the Swiss Accrodktation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service |8 one of the slgnatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary

DAE data acquisition electronics

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 scale range of the voltmeter in the respective range.

s Conneclor angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. 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 uncerainty.

= 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
measurement.

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

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

* AD Converter Values with inputs shorted: Values on the intemal AD converter
corresponding to zero input voltage

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

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

* [nput resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement.

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

= Power consumption: Typical value for information. Supply currents in various operating
modes.
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DC Voitage Measurement
ASD - Converter Resolution nominal
High Ranga: LS8 = 6.1uV, full range = -100...+300 mV
Low Range: 1LSB = BinY , full range = -1_._.... +3m\
DASY measurement parameters; Auto Zero Time: 3 sec: Measuring time: 3 sec
Callbration Factors X Y 4
High Range 402918 £ 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 (uV) Difference (uV) Error (%)
Channel X + Input 2000075 1.98 0.00
Channel X + Input 1999963 =1.17 -0.m
Channel X = Input - 1999726 2.24 -0.01 ==
Channel ¥ + Input 200006.9 2.80 0.00
Channel ¥ + Input 20001.35 1.55 0.1
Channel ¥ = Input -19997.50 2.70 -0.m
Channel Z + Input 200004.2 0.86 0.00
Channael Z 1 Input 13334, 71 =9 -0.02
Channel Z - Input -20001.67 -1.57 0.01 ]
Low Range Reading (V) Difference (uV) Error (%)
Channel X + Input 189949.4 -0.60 =0.03
Channel X + Input 200.87 1.07 0.53
Channel X - Input -199.13 0.77 -0.39
Channel Y + Input 2000.1 0.21 0.01
Channel Y 4 Input 200.59 0.59 0.29
Channel ¥ = Input -201.62 -1.72 0.86
Emnnel z + Input 2000.1 0.03 0.00
Channel Z + Input 108.40 -1.60 -0.80
Channel Z - Input 201.77 -1.97 0.99
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 -0.68 -2.49
- 200 3.05 1.36
Channel ¥ 200 5.33 4.80
- 200 -6.28 -6.47
Channel Z 200 -13.18 -13.80
- 200 11.54 11.47
3. Channel separation
DASY measurement parameters: Auto Zere Time; 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel Y (pV) Channel Z (pV)
Channel X 200 - 233 0060
Channel Y 200 285 - 1.02
Channel Z 200 315 0.34 -
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
High Range (LSE) Low Range (LSB)
Channel X 18177 17130
Channel ¥ 165850 16855
Channel Z
15783 17570
5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input 10RCE
Average (uV) min. Offset (uV) | max. Offset (uV) e ?::]iaﬂun
Channel X 010 -1.63 1.64 0.67
Channel Y -0.72 214 0.768 0.67
Channel Z -1.16 -2.30 0.64 0.50
6. Input Offset Current
Mominal Input circuitry offset current on all channela: <25EA
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Meszuring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vec) +7.9
Supply (- Vec) -7.6
9. Power Consumption (Typical values for informatian)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vec) +0.01 +6 +14
Supply (- Vee) —0.01 -8 4
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Annex D.3 Dipole Calibration certification

D2450V2

Calibration Laboratory of A
Schmid & Pariner ;}% >
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland =S

Accredited by the Swiss Accreditation Service (3AS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agraemant for the recagnition of calibration certificates

Client SGS-5H (Auden)
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3 Schweizerischer Kalibrierdienst
Serviee suizse d'étalonnage
Servizio svizzero di taratura

5 Swiss Calibration Service

Accreditation No.. SCS 108

Certificats No: D2450V2-733 Nov11

CALIBRATION CERTIFICATE

Objoct D2450V2 - SN: 733
Callibration procedura(s) QA CAL-05.v8
Calibration date: November 09, 2011

Calibration procedure for dipole validation kits above 700 MHz

Calibration Equipment used (METE eritical for calibration)

This calibraion carilicale docurmnents the traceability 1o national standands, which realize the physical units of measurements (S1).
The messuremants and he uncerainties with confidence probability are given on the lollowing pages and are pan al the certilicats.

Al calibrabons have been conducied in the closed laborstory facility: ervirenment temperabers (22 + 3F°C and humidity = T0%.,

rrimary Standarda o Tl Date (Cariificais No.) Gchaduled Callbration

Power meter EPM-4424 GEITIE0TOL 05-0ct-11 (Mo. 217-01451) Oct-12

Power 5ansor HF BIETA US3T292783 05-0ct-11 (Mo, 217-01451) Oct-12

FReferanca 20 dB Attenuator SN: 5086 (20g) 28-0ar-11 (Mo, 217-01368) Apr-12

Type-N mismaich combination SMN: 5047.2 / 06327 20-Mar-11 (No, 217-01371) Apr-12

Referance Probe ES30V3 SN: 3205 20-Apr-11 (Mo, ES3-3205_Aprii) Apra12

DAE4 Sh: 601 Od-Jul-11 (No. DAES-&01_Juli1) Jul-12

Secondary Standards 1D & Check Datg {in housea) Schecduled Chack

Power sansor HP B4B1A MY41032317 18-0ct-02 (In house check Oct-11) In house chack: Oct-13

RF gensrator RES SMT-06 100008 04-Aug-29 (in house check Oct-11) In house check: Oct-13

MNetwork Analyzer HF B7S3E US3ITIS06EE S4206  18-0ck-01 (in house check Oet-11) In house cheek: Ogt-12

Nam Function Signature

Calibrated by: Jeton Kagirali Labaratery Technician st,_ tﬁ—-"

Approved by: Katia Pokovic Technical Manager i L G
o, P {__;;J-___-

This calibration cefificate shall not be reprodused axcapt in full without writen apgroval of B labarabory,

Issued: November B, 2011

SGS-CSTC Standards Technical Services(Shanghai) Co, Ltd..
Testing Center-EMC Laboratory

Certificate Mo: D2450V2.733_Novi1
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizrerischer Kalibrierdienst
Sarvice suisse d'élalonnages
Servizio svizzero di taratura
Swiss Callbration Service

Ancradited by tha Swies Accraditation Sendce (SAS) Acereditation Nt SCS 108
The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration cerificates

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) |EEE 5td 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

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

+ SBAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR rasult.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.6.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied. E
Temperature Parmittivity Canductivity
Mominal Head TSL parameters 22.0°C 39.2 1.80 mbovim
Measured Head TSL parameters (22.0+0.2)°C ITT+6% 1.84 mho'm = 6 %
Head T5L temperature change durlng test <0.5°C - m——
SAR result with Head TSL
SAR averaged over 1 cm® {1 g) of Head TSL Condition
SAR measurad 250 mW Input power 13.7mW i g
SAR for nominal Head TSL paameters normalized to 1W 53.T mW /g = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.33 mW /0
SAR for nominal Head TSL parameters nomalized to 1W 25.0 mW fg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 220°C 82.7 1.95 mhoim
Measured Body TSL parameters (22.0=0.2) °C 509+6% 2.01 mhoim £ 6 %%
Body TSL temperature change during test < 0.5 T i
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW Input power 13.2mW /g

SAR for nominal Body TSL parameters

normalizad to 1W

51.6 mW /g +17.0 % (k=2)

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

condition

SAR measured

250 mW input powar

611 mW /g

SAR for nominal Body TSL parametera

narmalized to 1W

241 MW / @ = 16:5 % (k=2)
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed to fead point 5400 +22[0
Return Loss -27.1dB

Antenna Parameters with Body TSL

Impedance, transtormed to feed point 4350 +37i0Q
Return Loss -286dB

General Antenna Parameters and Design

Elzcirical Delay {one direction) | 1.151 ns

After long term wse with 100W radiated power, only a slight warming of the dipole near the feedpeint can be measured.

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

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

Additional EUT Data

Manufactured 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 Systemn: CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz: o = 1.84 mho/m; & = 37.7; p = 1000 kgl'm'l
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/TEC/ANSI C63.19-2007)

DASY 52 Configuration:

Fiobe. ES3DV3 - 3N3205, ConvF(4.45, 4.43, 4.435), Calibrawed: 29.04.2011
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sno01; Calibrated: 04.07.2011

Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
DASYS52 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, dz=5mm

Reference Value = 102.3 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 28.483 Wikg

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

Maximum value of SAR (measured) = 17,733 mW/g

4.54
408
4362
1818
21
0dB = 17.730mW/g
Ceriificate No: D2450V2-733_Nov11 Page Sl:nf 8

SGS-CSTC Standards Technical Services(Shanghai) Co, Ltd.. No. 588, West Jindu Road, Shanghai, China 201612

Testing Center-EMC Laboratory

SHEMC

(86-21)61915678  ww.cn.sgs.com
(86-21) 61915678  ee.shanghai@sgs.com

t (86-21) 61915664 f
i [Ee 3T IX 470 76 2% 588 5 Hil4w: 201612 t (86-21) 61915664 f

Member of the SGS Group (Société Générale de Surveillance)



Report No.: SHEM120900143610
Issue Date: 11-08, 2012

Page 64 of 66
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,; Frequency: 2450 MHz

Medium parameters used: [ = 2450 MHz; o = 2.01 mho/m; & = 50.9; p = 1000 kg.fm':
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANS] C63.19-2007)

DASY32 Configuration:

I'robe: ES3DY3 - SN3205; Convl(4.26, 4.26, 4.20); Calibrated, 29.04.2011
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: (04.07.2011

Phantom: Flat Phantom 3.0 (back); Type: QDODPS0AA; Serial: 1002
DASYS52 52.6.2(432); 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

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

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

=

: 5.00

10,00

15,00

-n.nn

-25.00

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