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2 Test Summary
Frequenc Test Test Test Ch. | Max average Conducted Scaled SAR limit verdict
y Band position mode /Freq. SAR1-g(W/kg) | power(dBm) | SAR(W/kg) (W/kg)
WIFI
(2.4GHz) Body 802.11b 1/2412 0.849 13.97 0.959 1.6 PASS

Remark: The maximum SAR value of Body is 0.849W/kg
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4 General Information
4.1 Details of Applicant

Name: Shenzhen Boeye Technology Co., Ltd
Room No.401, Unit 3, Block C, Kexing Science Park, Keyuan Road,
Address: Nanshan Hi-tech Park, Nanshan District, Shenzhen P.R.C.
Telephone: 0755-86671301
Contact: xiewenze
Email: xiewenze@szboeye.com
4.2 Details of Manufacturer
Name: Shenzhen Boeye Technology Co., Ltd
Address: Room No.401, Unit 3, Block C, Kexing Science Park, Keyuan Road,

Nanshan Hi-tech Park, Nanshan District, Shenzhen P.R.C.

4.3 Details of Factory
Name: Shenzhen Sang Fei Consumer Communications Co., Ltd
Address: 11 Science and Technology Road Sci. and Tech. Industrial Park

Nanshan District Shenzhen

4.4 General Description of EUT

Product Name: E-Reader

Model Name: C63

Device Type : portable device(production unit)

Exposure Category: uncontrolled environment/ general population
FCC ID: SHZ-C63

Final Hardware Version | V5

Final Software Version

Qbook V1.0.0 from 26/12/2012

Battery Information

Normal Voltage :3.7V

Low Voltage: 3.3V

High Voltage: 4.2V

Battery Type :1500mAh

Inner Antenna

Antenna Type

Band Tx (MHz)
Frequency Band

WIFI 2412~2462
Modulation Mode DSSS
Serial Number NA
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4.5 Description of Support Units

The EUT has been tested independently.
4.6 Test Location

All tests were performed at:
SGS-CSTC Standards Technical Services Co., Ltd. Shenzhen Branch E&E Lab
No. 1 Workshop, M-10, Middle section, Science & Technology Park, Shenzhen, Guangdong, China
518057
Telephone: +86 (0) 755 2601 2053 Fax: +86 (0) 755 2671 0594

No tests were sub-contracted.

4.7 Test Facility

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

0 CNAS (No. CNAS L2929)
CNAS has accredited SGS-CSTC Standards Technical Services Co., Ltd. Shenzhen Branch EMC Lab
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.

. VCCI
The 3m Semi-anechoic chamber, Full-anechoic Chamber and Shielded Room (7.5m x 4.0m x 3.0m) of
SGS-CSTC Standards Technical Services Co., Ltd. have been registered in accordance with the
Regulations for Voluntary Control Measures with Registration No.: R-2197, G-416, T-1153 and C-2383
respectively.

o FCC - Registration No.: 556682
SGS-CSTC Standards Technical Services Co., Ltd., Shenzhen EMC Laboratory has been registered
and fully described in a report filed with the (FCC) Federal Communications Commission. The
acceptance letter from the FCC is maintained in our files. Registration No.: 556682.

o Industry Canada (IC)
The 3m Semi-anechoic chamber of SGS-CSTC Standards Technical Services Co., Ltd. has been
registered by Certification and Engineering Bureau of Industry Canada for radio equipment testing with
Registration No.: 4620C-1.

4.8 Deviation from Standards
None
4.9 Abnormalities from Standard Conditions

None

4.100ther Information Requested by the Customer

None
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4.11Test Standards

Identity Document Title

_ IEEE Standard for Safety Levels with Respect to Human Exposure to Radio
IEEE Std C95.1 - 1991 Frequency Electromagnetic Fields, 3 kHz — 300 GHz.

Recommended Practice for Determining the Peak Spatial-Average Specific
IEEE 1528-2003 Absorption Rate (SAR) in the Human Head from Wireless Communications
Devices: Measurement Techniques

Evaluating Compliance with FCC Guidelines for Human Exposure to
OET Bulletin No. 65, Radiofrequency Electromagnetic Fields---Additional Information for Evaluating
Supplement G- 2001 Compliance of Mobile and Portable Devices with FCC Limits for Human

Exposure to Radiofrequency Emissions

Limits of Human Exposure to Radiofrequency Electromagnetic Fields in the

Canada’s Safety Code 6 |6 iency Range from 3 kHz to 300 GHz (99-EHD-237)

Radio Frequency Exposure Compliance of Radio communication Apparatus (All

RSS-102
Frequency Bands (Issue 4 of March 2010)
KDB447498 D01 General RF Exposure Guidance v05r01
KDB 248227 D01 SAR meas for 802 11 a b g v01r02
Human Exposure Uncgntrolled Enviro_nment Controlled Enyironment
eneral Population Occupational
Spatia(IBI::;I)( SAR” 1.60 mW/g 8.00 mW/g
Spa“g,:,ﬁg’lzrgggy?AR** 0.08 MW/g 0.40 MW/g
(Hiﬁgg/aFlePeﬁ/ng/cvnst) 4.00 mWig 20.00 mW/g

Notes:

* The Spatial Peak value of the SAR averaged over any 1 gram of tissue (defined as a tissue volume in the shape of a cube)
and over the appropriate averaging time

** The Spatial Average value of the SAR averaged over the whole body.

*** The Spatial Peak value of the SAR averaged over any 10 grams of tissue (defined as a tissue volume in the shape of a
cube) and over the appropriate averaging time.

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

Controlled Environments are defined as locations where there is exposure that may be incurred by persons who are aware

of the potential for exposure, (i.e. as a result of employment or occupation.)
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4.12 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. The Expanded
uncertainty(95% CONFIDENCE INTERVAL) is 20.86%.

= | =
A b1 c d g k
f(d,k) Crgle
19
Section Tol Prob . . Ci . Vi
Uncertainty Component . . Div ui
in P1528 (%) Dist. (19) (Veff)
(%)
Probe calibration E.2.1 6.3 N 1 1 6.3 0
Axial isotropy E.2.2 0.5 R WZ r1—cmt? | 0.20 i
hemispherical isotropy E.2.2 2.6 R ) “p 1.06 o0
Boundary effect E.2.3 0.8 R = 1 0.46 oo
Linearity E.24 0.6 R WZ 1 0.35 i
System detection limit E.2.5 0.25 R W= 1 0.15 ©
Readout electronics E.2.6 0.3 N 1 1 0.3 ©
Response time E.2.7 0 R W= 1 0 ©
Integration time E.2.8 2.6 R WZ 1 1.5 i
RF ambient Condition —Noise E.6.1 3 R W= 1 1.73 ©
RF ambient Condition - reflections E.6.1 3 R N 1 1.73 ©
Probe positioning- mechanical
E.6.2 1.5 R A E 1 0.87 oo
tolerance
Probe positioning- with respect to
E.6.3 2.9 R A E 1 1.67 oo
phantom
Max. SAR evaluation E.5.2 1 +E 1 0.58 ©
Test sample positioning E4.2 4 1 1 3.7 9
Device holder uncertainty E.4.1 3.6 1 1 3.6 ©
Output power variation —SAR drift
6.62 5 R N 1 2.89 oo
measurement
Phantom uncertainty
E.3.1 4 R W E 1 2.31 oo
(shape and thickness tolerances)
Liquid conductivity
E.3.2 5 R =) 0.64 1.85 oo
- deviation from target values
Liquid conductivity E.3.2 4 N 1 0.64 2.56 5
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- measurement uncertainty
Liquid permittivit
e Y E.3.3 R WE 0.6 1.73 0
- deviation from target values
Liquid permittivit
auierp Y . E.3.3 N 1 0.6 2.40 5
- measurement uncertainty
Combined standard uncertainty RSS 10.43 | 430
Expanded uncertainty
K=2 20.86
(95% CONFIDENCE INTERVAL)

Table 1 :  Measurement Uncertainty
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5 Equipments Used during Test
5.1 SPEAG DASY4

Test Platform SPEAG DASY4 Professional
Location SGS-CSTC Standards Technical Services Co., Ltd. Shenzhen Branch E&E Lab
Manufacture SPEAG
o SAR Test System (Frequency range 300MHz-3GHz)
Description
835, 900, 1800, 1900, 2000, 2450 frequency band
DASY4: V4.7 Build 80
Software Reference
SEMCAD: V1.8 Build 186
Hardware Reference
o Due date of
Model Equipment Serial Number Calibration Date -
calibration
D Robot RX90L F03/5V32A1/A01 NA NA
R Twin Phantom SAM 1 TP-1283 NA NA
] Flat Phantom ELI 5.0 1128 NA NA
R DAE DAE3 569 2012-11-27 2013-11-26
X E-Field Probe ES3DV3 3088 2012-11-26 2013-11-25
L] Validation Kits D835V2 4d015 2012-11-26 2013-11-25
L] Validation Kits D1900V2 184 2012-11-26 2013-11-25
X Validation Kits D2450V2 733 2012-11-26 2013-11-25
X Agilent Network Analyzer E5071B MY42100549 2013-04-16 2014-04-15
R RF Bi-Directional Coupler ZABDC20-252H-N+ NA 2013-04-16 2014-04-15
D Agilent Signal Generator E4438C MY42082326 2013-04-03 2014-04-02
X Mini-Circuits Preamplifier ZHL-42 D041905 2013-04-12 2014-04-11
X Agilent Power Meter E4416A GB41292095 2013-04-16 2014-04-15
X Agilent Power Sensor 8481H MY41091234 2013-04-16 2014-04-15
X R&S Power Sensor NRP-z92 100025 2013-04-16 2014-04-15
X R&S Universal Radio CMU200 103633 2013-04-05 2014-04-04
Communication Tester
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5.2 The SAR Measurement System

A photograph of the SAR measurement System is given in F-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-Simulate.

The DASY4 system for performing compliance tests consists of the following items:
A standard high precision 6-axis robot (Stabile RX family) with controller, teach pendant and software. An arm
extension for accommodation the data acquisition electronics (DAE).

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

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

The Electro-optical converter (EOC) performs the conversion between optical and electrical of the signals for the

digital communication to DAE and for the analog signal from the optical surface detection. The EOC is connected
to the measurement server.

F-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 Body Worn 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.

5.3 Isotropic E-field Probe ES3DV3

Symmetrical design with triangular core

Interleaved sensors

Built-in shielding against static charges

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

Calibration ISO/IEC 17025 calibration service available.
Frequency 10 MHz to 4 GHz;
Linearity: £ 0.2 dB (30 MHz to 4 GHz)
Directivity 0.2 dB in HSL (rotation around probe axis)
+ 0.3 dB in tissue material (rotation normal to probe axis)
Dynamic Range 5 uW/g to > 100 mW/g;
Linearity: £ 0.2 dB
Dimensions Overall length: 337 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

Compatibility DASY3, DASY4, DASY52 SAR and higher, EASY4/MRI
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5.4 SAM Twin Phantom

Material Vinylester, glass fiber reinforced (VE-GF)

Compatible with all SPEAG tissue simulating

Liquid Compatibility o
liquids (incl. DGBE type)

Shell Thickness 220.2mm (6 £ 0.2 mm at ear point)

Length: 1000 mm
Width: 500 mm
Height: adjustable feet

Dimensions

(incl. Wooden Support)

Filling Volume approx. 25 liters

Wooden Support SPEAG standard phantom table

The shell corresponds to the specifications of the Specific Anthropomorphic Mannequin (SAM) phantom defined
in IEEE 1528 and IEC 62209-1. 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.

Twin SAM V5.0 has the same shell geometry and is manufactured from the same material as Twin SAM V4.0, but

has reinforced top structure.

5.5 ELI Phantom

Material Vinylester, glass fiber reinforced (VE-GF)

Compatible with all SPEAG tissue simulating

Liquid Compatibility
liguids (incl. DGBE type)

Shell Thickness 2.0 £ 0.2 mm (bottom plate)
DI CIae Major axis: 600 mm
Minor axis: 400 mm
Filling Volume approx. 30 liters
Wooden Support SPEAG standard phantom table

Phantom for compliance testing of handheld and body-mounted wireless devices in the frequency range of 30
MHz to 6 GHz. ELlI is fully compatible with the IEC 62209-2 standard and all known tissue simulating liquids. ELI
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 complete setup,
including all predefined phantom positions and measurement grids, by teaching three points. The phantom is
compatible with all SPEAG dosimetric probes and dipoles.

ELI V5.0 has the same shell geometry and is manufactured from the same material as ELI4, but has reinforced

top structure.
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5.6 Device Holder for Transmitters

F-2 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 centres 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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6 Description of Test Position
6.1 SAM Phantom Shape

Q0

F-3. Front, back, and side views of SAM (model for the phantom shell). Full-head model is for illustration
purposes only-procedures in this recommended practice are intended primarily for the phantom setup.

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

L= gy e

F-4. Saglttally bisected phantom with extended perlmeter (shown placed on its side as used for SAR
measurements)

80-100 mm

entrance 1o sar canal
F-5. Close-up side view of phantom,showing F-6. Side view of the phantom
the ear region, N-F and B-M lines, and markings and seven crogs
seven cross-sectional plane locations locations
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6.2 EUT constructions
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F-7. Handset vertical and horizontal reference F-8. Handset vertical and horizontal reference

lines-“fixed case” lines-“clam-shell case”

6.3 Definition of the “cheek” position

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

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

phantom or until contact with the ear is lost.
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6.4 Definition of the “tilted” position
a) Position the device in the “cheek” position described above;
b) While maintaining the device in the reference plane described above and pivoting against the ear, move it

outward away from the mouth by an angle of 15 degrees or until contact with the ear is lost.
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F-9. Definition of the reference lines and points, on the phone and on the phantom and initial position

!
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i
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18*
Top view

Cheek position Tilt position

F-10. “Cheek” and “tilt” positions of the mobile phone on the left side
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The bellowing tables give the recipes for tissue simulating liquids to be used in different frequency bands:

Ingredients Frequency (MHz)

(% by weight) 450 835 900 1800-2000 2450
Tissue Type Head | Body | Head Body Head | Body | Head | Body Head Body
Water 38.56 | 51.16 | 40.30 50.75 40.30 | 50.75 | 55.24 | 70.17 | 55.00 68.63
Salt (NaCl) 3.95 1.49 1.38 0.94 1.38 0.94 0.31 0.39 0.2 0
Sucrose 56.32 | 46.78 | 57.90 48.21 57.90 | 48.21 0 0 0 0
HEC 0.98 0.52 0.24 0 0.24 0 0 0 0 0
Bactericide 0.19 0.05 0.18 0.10 0.18 0.10 0 0 0 0
DGBE 0 0 0 0 0 0 44.45 | 29.44 44.80 31.37

Salt: 99°% Pure Sodium Chloride
Water: De-ionized, 16 MQ" resistivity
DGBE: 997% Di(ethylene glycol) butyl ether, [2-(2-butoxyethoxy)ethanol]

Sucrose: 98"% Pure Sucrose
HEC: Hydroxyethyl Cellulose

Table 2 :

Recipe of Tissue Simulate Liquid
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7.1.2 Measurement for Tissue Simulate Liquid

The dielectric properties for this Tissue Simulate 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 Simulate Liquids was 22+2°C.

. Measured Tissue 1
Tissue | Measured Target Tissue Body(+5%) Body Liquid |\~ cured
Tvpe Frequency Temp. Date
yp (MHz) er o(S/m) er o(Sm) | (C)
2410 52.80 1.91
(50.16~55.44) (1.81~2.00) 52.25 1.91
52.70 1.94
2435 (50.07~55.34) | (1.84~2.04) | 52.19 1.93
2450 52.70 1.95 22 2013/4/17
2450 : :
(50.07~55.34) (1.85~2.05) 52.10 1.95
52.70 1.96
2460 (50.07~55.34) (1.86~2.06) 52.04 1.97

Table 3 : Measurement result of Tissue electric parameters
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7.2 SAR System Validation

The microwave circuit arrangement for system verification is sketched in F-11. 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. 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

C Attl

PM3
Att2

F-11. the microwave circuit arrangement used for SAR system verification

A Agilent E4438C Signal Generator

B. Mini-Circuit ZHL-42 Preamplifier

C. Mini-Circuit VLF-2500+ Low Pass Filter

D. Mini-Circuits ZABDC20-252H-N+ Bi-DIR Coupling
PM1. Power Sensor NRP-Z92

PM2. Agilent Model E4416A Power Meter

PM3. Power Sensor NRP-Z92
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7.2.1 Summary System Validation Result(s)
Target SAR (normalized to 1w) Measured SAR Liquid
Validation Kit (i1 Oo/o) (normalized to 1W) Temp Medas::-«lred
o ate
1-g(W/kg) 10-g\W/kg) | 1-g(W/kg) | 10-gWikg) | (©)
51.30 24.10

D2450V2 | Body 54.40 24.32 22 2013/4/17

(46.17~56.43)

(21.69~26.51)

Table 4 : SAR System Validation Result
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7.2.2 Detailed System Validation Results
Date/Time: 2013-4-17 9:02:02
Test Laboratory: SGS-SAR Lab
System Performance Check 2450MHz Body
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: 733

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium: MSL2450 Medium parameters used: f = 2450 MHz; o = 1.96 mho/m; ¢, = 52.1; p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:
e Probe: ES3DV3 - SN3088; ConvF(4.2, 4.2, 4.2); Calibrated: 2012-11-26
e Sensor-Surface: 4mm (Mechanical Surface Detection)
e Electronics: DAE3 Sn569; Calibrated: 2012-11-27
e Phantom: SAM 1; Type: SAM V4.0; Serial: TP-1283
[ ]

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

d=10mm, Pin=250mW/Area Scan (7x11x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 9.22 mW/g

d=10mm, Pin=250mW/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=bmm, dy=5mm, dz=5mm
Reference Value = 87.1 V/m; Power Drift = 0.065 dB

Peak SAR (extrapolated) = 30.2 W/kg

SAR(1 g) = 13.6 mW/g; SAR(10 g) = 6.08 mW/g

Maximum value of SAR (measured) = 15.6 mW/g

dB
0.000

-4.5h8

-9.16

-13.7

-18.3

-22.49

0dB = 15.6mW/g
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8 Test results and Measurement Data
8.1 Operation Configurations

8.1.1  WiFi Test Configuration

For the 802.11b/g SAR tests, a communication link is set up with the test mode software for Wi-Fi mode
test. The Absolute Radio Frequency Channel Number (ARFCN) is allocated to 1, 6 and 11 respectively
in the case of 2450 MHz during the test at the each test frequency channel .the EUT is operated at the
RF continuous emission mode. Each channel should be tested at the rate which the average output
power is maximum.802.11b/g operating modes are tested independently according to the service
requirements in each frequency band. 802.11b/g modes are tested on channel 1, 6, 11; however if
output power reduction is necessary for channels 1 and/or 11 to meet restricted band requirements the
highest output channel closest to each of these channels must be tested instead.

SAR is not required for 802.11g/n channels when the maximum average output power is less than
0.25dB higher than that measured on the corresponding 802.11b channels.

“Default Test Channels™

Mode GHz | Channel Turbo §15.247

Channel 802.11b | 802.11g UNII
2.412 1© v \"
| 802.11 b/g 2437 6 6 V v
2.462 11° o v

8.2 Measurement procedure
8.2.1 Scanning 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 centre 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
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thousand points (10*10*10) were interpolated to calculate the average. All neighbouring 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)

8.2.2 Data Storage

The DASY4 software stores the acquired data from the data acquisition electronics as raw data (in microvolt
readings from the probe sensors), together with all necessary software parameters for the data evaluation
(probe calibration data, liquid parameters and device frequency and modulation data) in measurement files
with the extension “.DAE3”. The software evaluates the desired unit and format for output each time the data
is visualized or exported. This allows verification of the complete software setup even after the measurement
and allows correction of incorrect parameter settings. For example, if a measurement has been performed
with a wrong crest factor parameter in the device setup, the parameter can be corrected afterwards and the
data can be re-evaluated. The measured data can be visualized or exported in different units or formats,
depending on the selected probe type ([V/m], [A/m], [°C], [m W/g], [m W/cm?2], [dBrel], etc.). Some of these
units are not available in certain situations or show meaningless results, e.g., a SAR output in a lossless
media will always be zero. Raw data can also be exported to perform the evaluation with other software
packages.

8.2.3 Data Evaluation by SEMCAD

The SEMCAD software automatically executes the following procedures to calculate the field units from
the microvolt readings at the probe connector. The parameters used in the evaluation are stored in the
configuration modules of the software:

Probe parameters: - Sensitivity Normi, aio, ait, ai2
- Conversion factor ConvFi
- Diode compression point Dcpi
Device parameters: - Frequency
- Crest factor cf
Media parameters: - Conductivity €
- Density (Y

These parameters must be set correctly in the software. They can be found in the component documents
or they can be imported into the software from the configuration files issued for the DASY4 components. In
the direct measuring mode of the multimeter option, the parameters of the actual system setup are used. In
the scan visualization and export modes, the parameters stored in the corresponding document files are
used.

The first step of the evaluation is a linearization of the filtered input signal to account for the
compression characteristics of the detector diode. The compensation depends on the input signal, the diode
type and the DC-transmission factor from the diode to the evaluation electronics.

If the exciting field is pulsed, the crest factor of the signal must be known to correctly compensate for
peak power. The formula for each channel can be given as:

Vi=Ui+ Ui2- cf/dc pi
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With Vi = compensated signal of channel i (i=x,y, z)
Ui = input signal of channel i (i=x,y, z)
Cf = crest factor of exciting field (DASY parameter)
Dcp i = diode compression point (DASY parameter)

From the compensated input signals the primary field data for each channel can be

evaluated:

E-field probes: Ei=( Vi/ Normi- ConvF )12

H-field probes: Hi= (Vi)i2- (aio+ ai1 f+ aizf2) / f

With Vi = compensated signal of channel i (i=x,Y, 2)

Normi = sensor sensitivity of channel | (i=x,y,2)
[mV/(V/m)z] for E-field Probes

ConvVF = sensitivity enhancement in solution
aij = sensor sensitivity factors for H-field probes
f = carrier frequency [GHz]

Ei = electric field strength of channel i in V/m

Hi = magnetic field strength of channel i in A/m

The RSS value of the field components gives the total field strength (Hermitian magnitude):

Etot = (Ex2+ Ev2+ Ez2)12

The primary field data are used to calculate the derived field units.
SAR = ( Etot2.0) / (&- 1000)

with SAR = Iocal specific absorption rate in mW/g
Etot = total field strength in V/m
O= conductivity in [mho/m] or [Siemens/m]

&= equivalent tissue density in g/cm?

Note that the density is normally set to 1 (or 1.06), to account for actual brain density rather than the
density of the simulation liquid. The power flow density is calculated assuming the excitation field to
be a free space field.

Ppwe = Etot2/ 3770 or Ppwe = Hiot2 - 37.7

with Ppwe = equivalent power density of a plane wave in mW/cmz
Etot = total electric field strength in V/m

Hiot = total magnetic field strength in A/m
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8.3 Measurement of RF conducted Power

SGS-CSTC Standards Technical Services Co., Ltd.

8.3.1 Conducted Power Of WIFI
Wi-Fi Average Power (dBm) for Data Rates (Mbps)
2452MH Channel 1 2 5.5 11 / / / /
1 13.57 13.65 13.87 13.97 / / / /
802.11b 6 12.49 12.51 12.64 12.75 / / / /
11 12.25 12.37 12.47 12.65 / / / /
Channel 6 9 12 18 24 36 48 54
802.11g 1 10.98 11.02 11.18 11.22 11.43 11.52 11.67 | 11.87
6 9.55 9.62 9.76 9.85 9.97 10.03 10.18 | 10.26
11 9.02 9..09 9.16 9.33 9.54 9.68 9.82 9.96
Channel 65 13 19.5 26 39 52 58.5 65
802.11n 1 10.17 10.20 10.35 10.41 10.58 10.69 10.85 | 10.93
HT20 6 10.05 10.15 10.23 10.39 10.47 10.52 10.63 | 10.76
11 8.76 8.89 9.06 9.12 9.19 9.30 9.51 9.68
Channel 13.5 27 40.5 54 81 108 121.5 135
802.11n 1 10.79 10.93 11.07 11.12 11.23 11.41 11.50 | 11.59
HT40 4 10.12 10.26 10.37 10.45 10.51 10.62 10.81 | 10.89
7 8.98 10.09 10.16 10.21 10.32 10.40 10.49 | 10.54
Table 5:  Conducted Power Of WIFI

Note: Indicates default channels per KDB Publication 248227 D01v01r02. When the adjacent channels

are higher in power then the default channels, these “required channels” are considered for SAR

testing instead of the default channels.
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8.4 Measurement of SAR average value
8.4.1 SAR Result Of WIFI

SAR (W/kg) Liqui

Test Test Power | Scaled ﬁ:‘ﬁ d
Test position mode | Ch-/Fre drifit | SAR(1 (Wik Temp.
q 1-g 10-g (dB) -g) ) 9| (c

)

Back side Omm 802.11b | 1/2412 0.849 0.301 -0.050 | 0.959 1.6 22

Back side Omm 802.11b | 6/2437 0.833 0.299 -0.089 1.246 1.6 22

Back side Omm 802.11b | 11/2462 0.756 0.270 0.013 1.158 1.6 22

Bod
y Right side Omm 802.11b 1/2412 0.038 0.016 -0.175 0.043 1.6 22
Bottom side Omm 802.11b 1/2412 0.026 0.014 0.002 0.029 1.6 22
Back side
802.11b 1/2412 0.796 0.283 -0.122 0.899 1.6 22
Omm(repeat)
Table 6: SAR of WIFI for Body
Note:

1) Test positions of EUT(the distance between the EUT and the phantom is 0Omm for all sides)

2) The maximum SAR value is marked in bold.

3) SAR is not required for 802.11g/n channels when the maximum average output power is less than 0.25dB
higher than that measured on the corresponding 802.11b channels.

4) Per FCC KDB Publication 447498 D01v05r01, if the reported (scaled) SAR measured at the middle channel or
highest output power channel for each test configuration is << 0.8 W/kg then testing at the other channels is
not required for such test configuration(s). When the maximum output power variation across the required
test channels is > 0.25dB, instead of the middle channel, the highest output power channel must be used.

5) Per FCC KDB Publication 865664 D01, repeated measurements are required only when the measured SAR is
> 0.80 W/kg. If the measured SAR values are < 1.45 W/kg with < 20% variation, only one repeated
measurement is required to reaffirm that the results are not expected to have substantial variations, which

may introduce significant compliance concerns.
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8.5 Multiple Transmitter Evaluation

o E |
|

The location of the antennas inside C63 is shown as above picture, for it we can have some conclusion (s) :

8.5.1 EUT side for SAR Testing

Per KDB 447498 D01, According to the distance between Wi-Fi antenna and the sides of C63 we can draw the
conclusion that:

EUT Sides for SAR Testing
Mode Front Back Left Right Top Bottom
Wi-Fi
No Yes No Yes No Yes
(2.4GHz)

Table 7: EUT Sides for SAR Testing
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8.5.2 Stand-alone SAR
Per FCC KDB 447498 D01 v05, the SAR exclusion threshold for distances <50mm is defined by the following
equation:

Max Power of Channel (mW)  — — .
«/ Frequency(GHz) < 3.0

Test Separation Dist (imm)

Note:
When the minimum test separation distance is < 5 mm, a distance of 5 mm is applied to determine SAR test
exclusion.

1)  Based on the maximum conducted power of Wi-Fi and the antenna to use separation distance,
Stand-alone SAR evaluation is required for Wi-Fi; [(28.18/5)* ,/ 2.412] = 8.75>3.0.

8.5.3 Simultaneous SAR
Simultaneous Transmission SAR evaluation is not required for C63, because it has WIFI transmitter only.
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8.6 Detailed Test Results

Date/Time: 2013-4-17 9:47:06
Test Laboratory: SGS-SAR Lab
E-Reader WiFi 802.11b 1CH Back Side Omm
DUT: E-Reader; Type: C63; Serial: NA
Communication System: 802.11b/g; Frequency: 2412 MHz;Duty Cycle: 1:1
Medium: MSL2450 Medium parameters used: f = 2412 MHz; 6 = 1.91 mho/m; €, = 52.3; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

Probe: ES3DV3 - SN3088; ConvF(4.2, 4.2, 4.2); Calibrated: 2012-11-26

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2012-11-27

Phantom: SAM 1; Type: SAM V4.0; Serial: TP-1283

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

Body/Area Scan (8x9x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.966 mW/g

Body/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 21.2 V/m; Power Drift = -0.050 dB

Peak SAR (extrapolated) = 2.52 W/kg

SAR(1 g) = 0.849 mW/g; SAR(10 g) = 0.301 mW/g

Maximum value of SAR (measured) = 1.03 mW/g

dB 1g/10g Averaged SAR
0.000 SAR; Zoom Scan:Vahe Along Z, X=3, ¥=3
S
o9
-b.64
0.8
o7 \
11.3 os \
\
-16.9 g \
03t
02t
-22.6 g ~
01 ]
U_U:\III\IIIIIIIII;I_\_\_I\_\_\I——'I_\__\T\T‘_'—_T_‘_P—'—F—Q
_23 2 0.o0s oo1o 0os 0.0z0 00zs 0.030 0035

0dB = 1.03mW/g
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Date/Time: 2013-4-17 10:23:40
Test Laboratory: SGS-SAR Lab
E-Reader WiFi 802.11b 6CH Back Side Omm
DUT: E-Reader; Type: C63; Serial: NA

Communication System: 802.11b/g; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium: MSL2450 Medium parameters used: f = 2437 MHz; 6 = 1.94 mho/m; €, = 52.2; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

Probe: ES3DV3 - SN3088; ConvF(4.2, 4.2, 4.2); Calibrated: 2012-11-26

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2012-11-27

Phantom: SAM 1; Type: SAM V4.0; Serial: TP-1283

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

Body/Area Scan (8x9x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.882 mW/g

Body/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 19.7 V/m; Power Drift = -0.089 dB

Peak SAR (extrapolated) = 2.45 W/kg

SAR(1 g) = 0.833 mW/g; SAR(10 g) = 0.299 mW/g

Maximum value of SAR (measured) = 0.990 mW/g

dB
0.000

-b.40

-10.8

-16.2

-21.6

-27.0

0 dB = 0.990mW/g
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Date/Time: 2013-4-17 11:14:35

Test Laboratory: SGS-SAR Lab

E-Reader WiFi 802.11b 11CH Back Side Omm

DUT: E-Reader; Type: C63; Serial: NA

Communication System: 802.11b/g; Frequency: 2462 MHz;Duty Cycle: 1:1

Medium: MSL2450 Medium parameters used: f = 2462 MHz; o = 1.97 mho/m; €, = 52; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

Probe: ES3DV3 - SN3088; ConvF(4.2, 4.2, 4.2); Calibrated: 2012-11-26

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2012-11-27

Phantom: SAM 1; Type: SAM V4.0; Serial: TP-1283

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

Body/Area Scan (8x9x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.741 mW/g

Body/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 9.07 V/m; Power Drift = 0.013 dB

Peak SAR (extrapolated) = 2.28 W/kg

SAR(1 g) = 0.756 mW/g; SAR(10 g) = 0.270 mW/g

Maximum value of SAR (measured) = 0.922 mW/g

dB
0.000

-h.30

-10.6

-15.9

-21.2

-2b.5

0 dB = 0.922mW/g
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Date/Time: 2013-4-17 11:48:47
Test Laboratory: SGS-SAR Lab
E-Reader WiFi 802.11b 1CH Right Side Omm
DUT: E-Reader; Type: C63; Serial: NA

Communication System: 802.11b/g; Frequency: 2412 MHz;Duty Cycle: 1:1
Medium: MSL2450 Medium parameters used: f = 2412 MHz; 6 = 1.91 mho/m; ¢, = 52.3; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

Probe: ES3DV3 - SN3088; ConvF(4.2, 4.2, 4.2); Calibrated: 2012-11-26

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2012-11-27

Phantom: SAM 1; Type: SAM V4.0; Serial: TP-1283

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

Body/Area Scan (8x9x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.040 mW/g

Body/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 2.89 V/m; Power Drift = -0.175 dB

Peak SAR (extrapolated) = 0.088 W/kg

SAR(1 g) = 0.038 mW/g; SAR(10 g) = 0.016 mW/g

Maximum value of SAR (measured) = 0.045 mW/g

dB
0.000

-10.0

yF=u

-20.0

-30.0

-40.0

-50.0

0 dB = 0.045mW/g
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Date/Time: 2013-4-17 12:38:54
Test Laboratory: SGS-SAR Lab
E-Reader WiFi 802.11b 1CH Bottom Side Omm
DUT: E-Reader; Type: C63; Serial: NA

Communication System: 802.11b/g; Frequency: 2412 MHz;Duty Cycle: 1:1
Medium: MSL2450 Medium parameters used: f = 2412 MHz; 6 = 1.91 mho/m; ¢, = 52.3; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

Probe: ES3DV3 - SN3088; ConvF(4.2, 4.2, 4.2); Calibrated: 2012-11-26

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2012-11-27

Phantom: SAM 1; Type: SAM V4.0; Serial: TP-1283

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

Body/Area Scan (8x9x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.028 mW/g

Body/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.55 V/m; Power Drift = 0.002 dB

Peak SAR (extrapolated) = 0.052 W/kg

SAR(1 g) = 0.026 mW/g; SAR(10 g) = 0.014 mW/g

Maximum value of SAR (measured) = 0.029 mW/g

dB
0.000
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-20.0

e BN

[J

-30.0

I

-40.0

-50.0

0 dB = 0.029mW/g
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Date/Time: 2013-4-17 13:16:34

Test Laboratory: SGS-SAR Lab
E-Reader WiFi 802.11b 1CH Back Side 0Omm(repeat)
DUT: E-Reader; Type: C63; Serial: NA

Communication System: 802.11b/g; Frequency: 2412 MHz;Duty Cycle: 1:1
Medium: MSL2450 Medium parameters used: f = 2412 MHz; 6 = 1.91 mho/m; ¢, = 52.3; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:
e Probe: ES3DV3 - SN3088; ConvF(4.2, 4.2, 4.2); Calibrated: 2012-11-26
e Sensor-Surface: 4mm (Mechanical Surface Detection)
e Electronics: DAE3 Sn569; Calibrated: 2012-11-27
e Phantom: SAM 1; Type: SAM V4.0; Serial: TP-1283
[ ]

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

Body/Area Scan (8x9x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.936 mW/g

Body/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 7.47 V/m; Power Drift = -0.122 dB

Peak SAR (extrapolated) = 2.37 W/kg

SAR(1 g) = 0.796 mW/g; SAR(10 g) = 0.283 mW/g

Maximum value of SAR (measured) = 0.944 mW/g

dB
0.000

-h.bb

-11.1

-16.7

-22.2

-27.4

0 dB = 0.944mW/g
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9 Photographs
9.1 EUT Test Setup

Photo 1: SAR measurement System

9.2 Photographs of EUT

Photo 2: Front View Photo 3: Back View

“This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at
www.sgs.com/terms and conditions.htm and, for electronic format documents, subject 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 hereon reflects the Company’s findings at the time of its intervention only and within the
limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction
from exercising all their rights and obligations under the transaction documents. 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 90 days only.”




SGS-CSTC Standards Technical Services Co., Ltd.

Report No.: SZEM130200083302

Page: 37 of 63
Photo 4: Accessory Photo 5: NA
NA
9.3 Photographs of EUT test position
Photo 6: Back side Omm Photo 7: Right side Omm
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Photo 8: Bottom side Omm NA
NA
9.4 Photographs of Tissue Simulate Liquid
Photo 9: Tissue Simulate Liquid for Body 2450 (15cm) NA
NA

9.5 EUT Constructional Details
Refer to Report No. SZEM130200083301 for EUT external and internal photos.
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10 Calibration certificate
10.1 Probe Calibration certificate

Calibration Laboratory of P, -w;; "

Schmid & Partner P—
Engineering AG ikﬁim

Zaughaussirassas 43, 3004 Zurich, Switzerland

Schwalzarischar Kalibrierdisnst
Servioe suisse d'étalonnags
Servicio sviczero di taratura
Swins Callbration Service

Accredited by e Swiss Acoredilalicn Service [SA5) Accreditation Mo.: 3CS 108
The Swiss Accreditation Sarvice Is one of the signatories to the EA
Multilateral Agreament for the recognition of calibration cartificates

Clhiant SGS-3Z (Auden) Cartificats No: ES3-3088_Nov12/2

|CALIBRATION CERTIFICATE (Replacement of No:ES3-3088_Nov12) |

Object ES3DW3 - SN:3088

Caliration procechrels) Qb CAL-01 vB, QA CAL-12.9T, QA CAL-23.v4, QA CAL-25.v4
Calibration procedure for dosimetric E-fiald probes

Calbration date Movember 26, 2012

| This caliralion cemficabe cocumaents the raceabilty w0 rationsl standards, which realize ihe piysical units of measurements. {51,
The measuramants and the uncenainties with confidence probatility are gven on the folloveng pages and ara par of the carificale.

Al cabibrations have been conducted in the closed Eboratary facility; envicnment lamparaiure (22 + 31°C and humidily < T0%.

Calibraton Equipmsnt usgd (MEBTE siical for calbrasion)

Primary Slandards ] Gal Date (Cartificats Mo Schaduled Calibration
Pt inseler E44130 GRA1292874 i #i-Mar-12 [No. 217-01508] Apr-13
| Poswer sermor Edd 1248, Y 414580687 z.E-l..'ar-'\-Q Mg, 217-0r1506) Apr13
Relerencs 3 dB Asenuator Sh: 55054 (3] 27-Mar-12 M. 217-01531} Aar-13
Rederence 30 dB Atlenuakor Sh- S5508E (200) 27-Mar-12 [Ne. 217-D1529) Apr-13
Redarence 10 dB Atlenwakor SN 55120 (30k) 27-Mar-12 [Mo. 217-01512) Apr-13 |
Redarance Proba ES30V2 Sh: 3013 26-Dac-11 (Mo, ES3-3013 Dact1) | Deciz |
DAE4 SN 860 20-Jum-12 [No. DAEA-SED_Jun12) Jun-13 |
Secondery Standards |} Chack Dabe (in house) - Schedulad Cheack
AF penerabar HS BELBC USE642001 o0 4-Aug-58 (i howsa chack Agr-11) In hoge check: Aa-13
Metwork Analyzer HP BFSIE US3TIa0585 18-Det-01 {in house check Ocl-12) Ir1 hauae check: D|:1.-13
Mame Functian _-q'ﬂ"'?"" il
Calibrated by Jeton Kastrati L.ammenI-:ian ~f: |LJ£‘-
fide: e

Apprewed by Katja Pokavic Technical Manaipar : i-_i =2, gﬂ

Issued: December 18, 2012

This cabbvaton cerlificabe shal naot be reproduced except n fll withow witten appraval of the boratang,
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Calibration Laboratory of S0 g  Schweierischer Kalibrierdienst
Sﬁhml.d & Ffa rtner M c Service sulsse d'Stalonnage
Enginearing AG e g Servirio svizzero di taratura
Zeupghausstrasse 43, 8004 Zurich, Switzerand '-.;ﬁ-*’ll}:-\':‘-.ﬂly" Swizs Calibratian Service
Accradited by the Swiss Accrecialion Serice (SAS) Accreditation Ne.: SCS 108

The Swiss Accreditation Service is one of the signataries to the EA
Muitilateral Agreement for the recognition of callbration cerificaies

Glossary:

TSL tlissue simulating liquid

MORM:xy.z sengitivity in free space

ConvF sensitivity in TSL 7 NORMx,y,z

DCP dioda compression paint

CF crest factor (1/duty_cyohe) of the RF signal

AB.C modulztion dependent lingarization paramatars

Polarization ¢ ip rotation arownd probe axis

Polarization & & rotation around an axis that is in the plane normal to probe axis (at measurement centar),

i@, % =0 = nomal to probe axis

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, "|EEE Recornmended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measuremeant
Technigues”, Decambar 2003

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

Methods Applied and Interpretation of Parameters:

*  NORMz.y.z: Assessed for E-field polarization & = 0 (f < 800 MHz in TEM-cell f = 1800 MHz: R22 waveguide),
WNORM:x, .z are only intermediate values, Le., e urcerainties of NORM: y 2 dose not affect the EXflald
uncartainty inside TSL (see below CoavF),

«  NORMfx. .z = NORMz y.z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 aoftware versions later than 4.2, The uncerainty of the frequency response |s included
in the: stated uncertainty of ConwF,

+  DCPux .2 DCP are numencal linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). OGP does not depend on frequency nor media.

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

*  Axyz Bryz Cryz VRxy.r A B, G are numerical linearization parameters assessed based on the data of
power swaep for gpecific modulation signal. The parametars do nat depand 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 phantom using E-field {or Temperature Transfer
Standard for f = 800 MHz} and inside waveguide using analytical field distributions based on power
maasuremeants for f = 800 MHEZ. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given, These parametlers ans
used in DASY4 software to improve probe accuracy close to the boundary. The sensilivity in TSL corresponds
to MORMy .z * ConvE wheraby the uncertainty corresponds fo that given for ConvE, & frequency dependent
Convi® 15 used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to £ 100
MHz.

+  Spherical isatropy (30 deviation from izofropy): in a field of low gradients realized using a flat phaniom
exposed by a patch antenna.

+  Sensor Offsel: The sensor offset cormesponds fo the offset of virual messurement center from the probe tip
(on probe awis). Mo tolerance required.
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ES3I0VE - SN:30EE November 26, 2012

Probe ES3DV3

SN:3088

Manufactured:  July 20, 2005
Calibrated: November 26, 2012

Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASY 2 systam!)
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3088

Basic Calibration Parameters

Sensor X Sensor ¥ Sensor Z | Unc [k=2)
| Norm (uVi{vim])" 1 1.30 137 1.20 2101 %
DCP (mv]' 675 G54 4.8 ]

Modulation Calibration Parameters

uin [ Communication System Name PAR | & B Cc | YR | Unc
| L] dB dB my | (k=2
1] CW 0.00 % 0.0 0.0 1.0 1125 | =354y
|¥| o0 [ oo 10| 1088
Y 0.0 1.0 1387 |

The reported uncertainty of measurement is stated as the standard uncertaintly of measurement

multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximalely 95%.

: Thie uncestairias of Normad ¥ .2 da nat affect the E*-fiald unceriainty ingide TSL (see Pages B and &)

Mumancal lineanzation peramebar uncert iy not required
" Unceriainty is determined Lesirg ihe mas. deviation from linear msponse applying rectangular d@stibulion and & expressed for the sguses of tha
fisid varlue
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3088

Calibration Parameter Determined in Head Tissue Simulating Media

i Relative g Ccndl.rr:tlrviry Depth Unct.
{MHz] Permiltivity [5/m) ConvF X  ConvFY | ConwF2Z | Alpha | {mm) (k=2
450 43.5 0.87 Bdd | 644 B.44 D.14 110 | +134% |
BAD 415 1 n.az 6.25 6.25 6.25 018 257 T 120%
1810 40.00 1.40 212 | 512 5.12 .61 : 1.30 +12.0 %
1900 40.0 140 | s5m 501 501 | 054 | 142 | +120%
2000 40.0 1.40 4.93 493 483 | 052 | 145 | +120% |
2450 39.2 1.80 4.24 4.4 424 | D67 | 1.45 $12.0% |
2600 3.0 1.96 4,005 4.03 4.03 : 064 | 1.57 +120% |

© Frequency validity of 4 100 MHz only apples far DASY vd. 4 and higher (see Page 2). alsa il 5 resiricled o + 50 MHz, The uncartainty is the RSS
of 1he ConvF uncestainly &t calibratian frequency and the uncestainty for the indicated frequency band

~ Abfrequencies bakiw 3 GHz, the validity of tissue parameters (¢ and o) can ba relased 1o = 10% il liguid compansatian farmula s appiied o
mepsured SAR values. Al frequencies abova 3 GHE. the validily of lissue paramelers (0 and o) s resticled 1o + 5%, The uncenainly is the RSS of
the ConyF uncarainty for indicabed rget Hssus paramaters
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3088

Eglibr:atinn Parameter Determined in Body Tissue Simulating Media

) Ralative | Conductivity Depth Unct.
| f{MHE)® | Parmittivity” |  (Stm)" ConvF® | ComvF ¥ | ConvFZ | Alpha | (mm) (k=2) |
d5(0 56.7 0.94 | B6.78 G.76 6,76 0.08 1.10 134 %
| 850 s52 | oss | s0z | e02 602 | 028 | 183 | £120%
1900 533 1.52 491 | 4.91 4.91 0.40 1.81 £12.0% |
2450 52.7 1.95 420 | a20 420 | 063 | 145 | s120% |

” Fraquancy validity of £ 100 MHz only applies for DASY wi.d and higher (sse Page 2), eise it is restricied 1o £ 50 MHz. The uncenainty is tha RSS
af the ConvF uncatainly al caibration frequancy end fe uncerlainly fiar the indicated frequancy band

Al frequencies balow 3 GHz, the vabidity of tssue paramabars. (= and o) can be relased 1o + 10% i liquid compensation formula i applied s
measuran SAR values Al frequences abowe 3 GHz, the validily of tesus parameters (i and « | is resiricted b £ 5%. The uncerainty is the RSS o
the CanvF uncemainty far rdicaied larged lissus parameters
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Receiving Pattern (¢), 8 = 0°
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Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
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Conversion Factor Assessment
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Deviation from Isotropy in Liquid
Error (¢, &), f = 900 MHz
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3088

Other Probe Parameters

[Sansor Arangement | Triangular |
Conneclor Angle (%) T .- 1 T 302 |
Mechanical Surface Detection Mode . o enabied |
Optical Surface Datection Mode ' ' disabled
Probe Overall Length | 337 mm |

| Probe Body Diametar l ~ 10mm |
Tip Length 10 mm |
lip Diameter 4 mm |

| Probe Tip to Sensar X Calibration Point m

| Probe Tip to Sensor ¥ Calibration Point [ 2 mm i
Probe Tip to Sensar Z Calibration Paint 2mm |

F’.acnmﬂ&fdec Measurement Distance from Surface | 3mm |

—_—
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10.2 DAE Calibration certification

Schmid & Fartner Enginearng AG s E! E a g

Zeughausstrasse 43, 5004 Zurich, Swilzerdand

Phone +4 £a5 A7)0, Fax +41 44 2453773
infr@=pe R, SpEag. cor

IMPORTANT NOTICE
USAGE OF THE DAE 3

The DAE unit is @ delicale, high precision instrument and requires carsful treatment by the user. Thera ara no
sarviceable parts inside the DWE. Special attention shall ba given to the following points:

Battery Exchange: The battery cover of the DAE2 unit is conmected to @ fragile 3-pin baltery connector.
Customer is responzible to apply outmost caution not to bend or demage the connector when changing Batleries,

Shipping of the DAE: Bafore shipping the DAE to SPEAG for calibration the customer shall remaove the batteries
and pack the DAE in an anlstalic bag. This antistatic bag shall then be packed into a larger box or conlainer
which protects the DAE from impacis ransportation. The package shall be marked to Indicate that a fragile
inslrurment is insice

E-Stop Fallures Touch deleclion may be malfunctioning due to broken magnets in the E-stop. Rough handling
of the: E-slop may lead to damage of these magnets. Touch and collision erors ane often caused by dust and dint
accumulated in the Eslep. To prevent Bstop failure, Customer shall always mount the probe fo the DAE
carefully and keep the DAE unit in a non-dusty environment if not used for measwements.

Repair; Minor repairs are performed at ne sxira coat during the annual calibratian, However, SPEAG reserves
the right 1o charge for any repair especially if rousgh unprofessional handling caussd the defect

DASY Configuration Files: Since the exact values of the DAE input resistances, as measured during the
calibration procedure of @ DAE unil, are nol usad by the DASY software, a nominal value of 200 MOhm s given
in tha cormesponding configuration file.

[Important Note:
Warranty and calibration is void if the DAE unit is disassembled partly or fully by the
Customer. |

Important Note:

MNever attempt to grease or oil the E-stop assembly. Cleaning and readjusting of the E-
stop assembly is allowed by certified SPEAG personnel only and is part of the annual
calibration procedure.

Important Mote:

To prevent damage of the DAE probe connector pins, use great care when installing the
probe to the DAE. Carefully connect the probe with the connector notch oriented in the
mating position. Avoid any rotational movement of the probe body versus the DAE
while turning the locking nut of the connector. The same care shall be used when
disconnacting the probe from the DAE.

Schmid & Partner Engineering

THN_BRO3091271180 DAEZ.doc 11.12.2009
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 41, BI04 Zurich, Switzerland

Schweizerischer Kalibrisrdisnst
Service suisse datalonnage
Servizio svizzero di taraiura
Swiss Calibration Service

Accrediled by the Swise Accreditation Service (SAS) Accreditation No.: SCS 108
The Bwiss Accreditation Service is one of the signalories to the EA
Muitilateral Agreement for the recognition of calibration centificates

Cliant SG5-5Z (Auden) Certificate No: DAE3-569_Mov12/2

ICALIBRATION CERTIFICATE(Replacement of No: DAE3-569_Nov12) |

Oijest DAES - 50 000 DO3 AA - SM: 569

Calibration procadure]s| 08 CAL-06, w25
Calibration procedure for the data acquigition electronics (DAE)

| Calibration dme MNovember 27, 2012

Thiz calibration certificate documents the Iracashility ko national standards, which realize the physical units of measuraments |5}
The massuremants and e meatainties with confidence probabilty ane gven an the follivsing pages and are part of 1ha carlficate

All caliprations havwe bean conducted in the Closad kabaratary facility: envirarmenl temperature (22 £ 3)°C and bumidity < 70%.

Calibration Equipmant used (MATE critical for calibration)

Primary Standands o 1o @ EHI_!:!::IE_[G-ﬂrliﬁmre Mo.) Scheduled Calibration

Kaithiay Mutimetar Type 2001 SN: DE10278 [2-Oet-12 (Mo:12728) Ozl-13 |

Secondary Slandards 10 i o Check Darte (in house) Schaduled Chieck

Caliorator Box V2.1 SE UWS 053 AA 1001 [S5-Jan-12 [in house chsck) In hiouse sheck: Jan-13

M Function Signatura

Calibrated by Dierminigue Stefen Technizan Lﬂ-—

Approved by Fin Bambalt RAD Dtler i
SR s
Issued: Decenbar 18, 2012

Thig calib_-alim certificabe shall not be reproduced eocapd in full without written approval of the laboralony.
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, 8004 Zurich, Switeeriand

Schweizerischer Kalibrierdisnst
Service suisse d'#talonnags
Sarvizie svizzaro dl taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Service (S45) Accreditation Mo.: SCS 108
The Swise Accreditation Service is one of the signatories Lo the EA
Mullilateral Agre=ment for the recognition of calibration certificates

Glossary

DAE data acquisition electronics

Connector angle  information used in DASY systemn to align probe sensor X to the robot
coordinate system.

Methods Applied and Interpretation of Parameters
»  DC Vollage Measurement: Callbration Factor assessed for use in DASY system by
comparison with 2 calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

+ Connector 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
rasult 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
measurement.

= 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 inputs shorted: Values on the interal AD converter
corresponding to zero input voltage

= Input Offset Measurement: Quiput voltage and statistical results over a large number of
zero voltage measurements.

« Input Offsef 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 connecior,
during intermal aute-zeroing and during measurament.

=« [ow 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
modeas.
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DC Voltage Measurement
AJD - Converter Resclution naminal
High Range LSE = BN, full range = -100...+300 my
Low Fange 1LSE = BinW | full anga= -1...... +3my
DASY measursment parameters: Auto Zero Time: 3 sec; Measuring time; 3 sec
Calibration Factors X ¥ z
High Range 402.968 £ 0.1% (k=2) 403.372 £ 0.1% (k=2) 40:3.5438 £ 0.1% (k=2)
Low Range 394054 + 0.7% (k=2) 3.95468 £ 0.7% (k=2) 394242 + 0.7% (k=2)
Connector Angle
Connector Angle to be used in DASY system 283°+1° o
Certificate No: DAEZ-569_Nov12i2 Page 3ofb
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Appendix
1. DC Voltage Linearity
High Range Reading (uv) Differance (V) Errar (%)
Channel X + Input 19009378 -1.98 -0.00
Channel X + It 19947 .53 -2.30 -0.01
Channel X - Input 48899 17 2.28 4.0
Channel ¥ + Input 190092 .48 -3«.5? 0.00
Channel Y  +Input 20001.24 1.40 0.01
Channel ¥ = Input ~159899.34 2.08 -0.01
Channel Z + Input 19299099 -4,72 -0.00
Channel 2 + Input 18999.07 0,69 -0.00
ChannelZ - Input -20000.76 0.87 000 |
Low Range Reading [uV) Difference [pV) Errar (%)
Channel X + Input 1909, 94 0,18 0.0
Chan_nel X + Input 201,11 0.49 0.24
Channel X - Input -200.78 -1.41 0.7
Channel ¥ + input 199936 -0.85 0.04
Channel ¥ + Input 200,05 -0.59 0.2%9
Channel ¥ - Input 199.85 -0.58 0.29
Channel Z + Input 2000.62 0,38 .02
Channel 2 + Input 198,90 <1.67 -0.83
Channel Z - Input -200.58 -1.29 0.85
2. Common mode sensitivity
DASY measurement parameters: Aulo Zere Time: 3 sec; Measuring time: 3 sec
Comman mode High Range Low Range
Input Voltage (mV) Average Reading (pV) Average Reading (V)
Channel X 200 -1.02 -2.35
- 200 310 | 1.32
Channel Y 200 4,92 4.58
- 200 | .48 £.42
Channel Z 200 ' -14.23 1462
- 200 12.06 T e |
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (pV) | Channel ¥ (uV) Channel Z (pV)
Channel X 200 247 -1.64
Channel Y 200 966 g YT
Channel Z 200 6.38 T.a7
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4. AD-Converter Values with inputs shorted

DASY measurement parameters: Aute Zero Time: 3 sec; Measuring time: 3 sec

| . High Range [L5B) Low Range (LSE)
Channel X 16193 16677
Channel ¥ 16547 16761

?hanne! z 15742 16956

5. Input Offset Measurement
DASY measuremant parameters: Auta Zerm Time: 3 sec; Measuring time: 3 sac

[nput 10MEE
Average (V) | min. Offet (V) | max, Offset (uv) | ':':;:“““"
Channel X _ 0.46 -1.51 207 n.ea
Channel Y -0.16 <1.86 1.29 0.63
Channel Z -1.14 -2.69 0.30 0.57
6. Input Offset Current
Mominal Input circuitry offast current on all channels: <25fA
T. |ﬁPl-|t Resistance {Typical values for information)
1| . Zeroing (kOhm) Measurimg {MOhm)
Channel X ' 200 200
Channel ¥ 200 . 200
Ehanml Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vec) 4 o +7.8
Supply (- Vec) J -T.6
9. IP‘I]WEr Consumption [Typical values for information)
| Typical values Switched off (mA) | Stand by (ma#) Transmitting (ma)
[ Supply {+ Vec) +0.01 +8 +14
Supply (- Voc) 0,01 -5 9
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Dipole Calibration certification
D2450V2
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zsughausstrasse 43, B004S Zurich, Switcer and !

Accradited by tha Swiss Acoraditation Service (SAS)
The Swiss Accreditation Service ks ane of the signatories to the EA
Multilateral Agresment for the recognition of calibration cartificates

SGS-SZ (Auden)

Client

5 Schweizerischer Kalibriardlenst
Service suisse d'¢iRlonnage

¢ Servizio svizzero di taratura

S swiss Calibration Service

Acereditation Mo.: SCS 108

Cortificats No: D2450V2-733_MNov12/2

CALIBRATION CERTIFICATE (Replacement of No: D2450V2-733_Nov12)

Oibjesl D2450V2 - 5M: 733

albration g e une|s)

QA CAL-05.v8

Callbration dase: Movember 26, 2012

Calibration procedure for dipole validation kits above 700 MHz

This ealizration carlificata documents the raceatdity o national standards, which realize the physical urils of messursments (31}
The measuraments gnd the uncetaintes with confidence probabiity are glven an the following pages and an part of the cartificats

All calibralions have been conductad in the closed laboralony lacility: anvironment ssmpersiue (22 & 370 and humidily < 70%.

Cedbration Equipment usad [METE aritical for calbraiion)

Halwoek Analyzar HP BFS3E LIS37I0058E5 34206

Mame
| Calbrabed by: laras El-Maoug
Appraved by Hatja Pokowic

18-0ct-01 {in honwesa chack Oct-12)

Funetian
Labaratary Technician

Technical Managar

P

Primary Standards | O # Gl Data iCartificate Mo Scheduled Calibration
Power maler EPM-4424 |GH3J‘-1I3-IZI'-"CI-1 01-Now-12 (Moo 21 7-01640) Det-13

Pawer sersor HP 84814 | US3T20E7ES 01-Mow-12 {Now 217-01640) Oca-13

Refarence 20 9B Attanuaior SN: BOSE [20%k] 27-Mar-12 (Mo, 217-045300 Apr-13

Typa-N mismaich combination SN 504727 08327 FTaMar-13 (Mo, 21701533) Apr-13

Ralarence Frobe ES30V3 BN Z205 F-Dac-11 (Mo, ES3-3206_Deci1) Dog-12

DAE4 SM: BN 27-Jumn-12 (Mo, DAES-B0 _Jun12) Jun-13

 Secondary !'%.1anl'lrll'd'_; : | 10 # Chack Datg (in housal Scheduled Chack
Prvar sensor HP B4B14 | MY4 0531 T 18-0¢ct-02 {in hause chsck Oct-11) In house chack: Oel-13
RF genaratar R&S SMT-06 100005 0-Aug-88 (in house check O-11) In house chack: Ocl-13

In hauge chack: Cel-12

Shgnaturne

LA éf.-‘nf)fum:r

TR g

Issued; Dacambsar 16, 2012
This cabbration cerificate shall not ba reproduced axcept in full withoul writlen apgroval of the labaratary.
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Calibration Laboratory of
Schrmid & Pariner

Engineering AG
Zeughauesstrasss 43, 8004 Zurich, Switzerland

Schweizerischer Kalibriardisnst
Bervice sulsse d'étalonnage
Servizio svizrero di taratura
Swias Calibralion Service

Aograditad by the Swiss Accrediialion Service (SAS) Accreditation Mo.: SCS 108
The Swiss Accreditation Service |2 one of the signatories o the EA
Multilateral Agreement for the recognition of calibration cerlificates

Glossary:

TSL lissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b} IEC 62208-1, "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 Radicfrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 685

Additional Documentatian:
d) DASY4/5 System Handbook

Metheds Applied and Interpretation of Parameters:

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

» Antenna Paramelers 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
maasurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

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

* SAR normalized: SAR as measured, nommalized 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.

The reported uncerainty 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%.
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Measurement Conditions
DASY aystern configuration, &5 far as nof given on page 1
DASY Version DASYS V52.8.3
Extrapolation Advancad Extrapalation
Phantom Modular Flat Phaniom
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 wera applied.
Temperature Permittivity Conductivity
Neminal Head TSL parameters 22.0°C 8.2 1.80 mho/m
Euurﬂd Head TSL parameters 220+ 0.2)°C 3B.7 £ 6% 1.85 mho/m + 6 %
Head TSL temperature change during test <05*C -—
SAR result with Head TSL
SAR averaged over 1cm® (1 g) of Head TSL Condition

SAR measured

250 mW input power

13.3 Wikg

SAR for nominal Head TSL paramelers

normalized to 1W

52,4 Wikg = 17.0 % (ke2)

SAR averaged over 10 cm’ (10 g} of Head TSL

condition

SAR measurad

250 mW input powar

6.16 Wikg

SAR for nominal Head TSL parameters

normalized o 1W

24.4 Wikg = 16.5 % (k=2)

Body TSL parameters
The lollowing parameters and calculations wers applied,

| Temparature Permittivity Conductivity
Neminal Body TSL parameters 220°C S27 1.%5 mha/m
Measured Body TSL parameters (22.00+0.2) °C S1.2+6% 201 mha/m =& %
Bedy TSL temperature change during test =05 °"C f—
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition

SAR measured 250 mW input power 13.1 Wikg

51,3 Wikg = 17.0 % (k=2)

SAR for nominal Body TSL paramelers normalized to 14

SAR averaged over 10 em® {10 g) of Body TSL condition

SAR measured 250 mW input power 5.08 Wikg

24,1 Wikg 2 16.5 % (k=2)

normalized to 1%

SAR for nominal Body TSL paramelers

Certificale No: D24500W2-733_Nowi22 Page 3of 8

“This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at
www.sgs.com/terms and conditions.htm and, for electronic format documents, subject 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 hereon reflects the Company’s findings at the time of its intervention only and within the
limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction
from exercising all their rights and obligations under the transaction documents. 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 90 days only.”




SGS-CSTC Standards Technical Services Co., Ltd.

Report No.: SZEM130200083302

Page: 59 of 63

Appendix
Antenna Parameters with Head TSL

Impedanca, transiormed to feed point S53TR+1.7j0

Retumn Loss -28.1dB
Antenna Parameters with Body TSL

Impedance. transformed to feed paint 5010+ 390

Return Loss -28.2dB

General Antenna Parameters and Design

Electrical Delay (one direction) ! 1.148 ns

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

The dipole is made of standard semirigid coaxial cable. The center condugtor of the feeding line is directly connectad to the
sacond arm of the dipole. The antenna is tharsfore short-circuited far DC-signals. On seme of the dipoles, small end caps
are added 1o the dipale arms in order to improve matching when loaded according to the position as explained in the
*Measurement Conditions” paragraph. The SAR data are not alfected by this changs. The overall dipole length is st
acconding to the Standard.

Mo excessive force must be applied to the dipole arms, because they might bend or the saldered conmections near the
feedpoint may be damaged

Additional EUT Data

| Manufacierad by SPEAG
| Manufacturad cn May 07, 20403
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DASY5 Validation Report for Head TSL

Date: 26.11.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz: Tvpe: D2450V2; Serial: D2450V2 - SN: 733

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHez: o = 1.85 mho/m: 2, = 38.7: p = 1000 kg/m*
Phantom section: Flat Section

Measurement Standard; DASYS (IEEE/ECSANSI C/3.19-2007)

DASYS2 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.45, 4.45, 4.45): Calibrated: 30.12,2011;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 5n601; Calibrated: 27.06.2012
= Phantom: Flat Phantom 5.0 (front); Type: QDODOPS0AA; Serial; 1001
« DASY32 52.8.3(988); SEMCAD X 14.6.T(6848)

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

Refercnce Value = 98 958 Vim: Power Drift = 0.03 dB

Peak SAR (extrapolated) = 27.4 Wikg

SAR(] g)= 13.3 Wikg; SAR{I0 g) = 6.16 Wike

Maximum value of SAR (measured) = 16.9 Wikg

-14.40

-18.20

-2a.0n

0dB =169 Wikg = 12.28 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Dante: 26.11.2012
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= 201 mho/m: £, = 51,2 p= 1000 kg."rn'1
Phantom section: Flat Section

Measurement Standard: DASY S (IEEETEC/ANSI C63.1 Q=207

DASYS2 Configuration:
»  Probe: ES3IDWV3 - SN3205; ConvFid.26, 4.26, 4.26); Calibrated: 30.12.2011:
+ Sensor-Surface: 3mm (Mechanical Surface Detection)
+  Electronics: DAE4 Sn601; Calibrated: 27.06.2012
= Phantom: Flat Phantom 5.0 (back); Type: QDODOPS0AA; Serial: 1002
« DASYS2 52.8.3(988); SEMCAD X 14.6.7(6848)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (Tx7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 95,578 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 27.0 Wikg

SAR(] g) = 13.1 W/kg; SAR(10 g) = 6.09 W/kg

Maximum value of SAR (measured) = 17.1 Wikg

-8.60
-14,40

-19.20

-Za.0n

0dB =17.1 Wikg = 12.33 dBW/kg
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Impedance Measurement Plot for Body TSL
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