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Laboratory Information

We, QuieTek Corporation, are an independent EMC and safety consultancy that was
established the whole facility in our laboratories. The test facility has been
accredited/accepted(audited or listed) by the following related bodies in compliance with ISO
17025, EN 45001 and specified testing scope:

Taiwan R.O.C. : BSMI, NCC, TAF
Germany :  TUV Rheinland
Norway :  Nemko, DNV
USA :  FCC, NVLAP
Japan : VCCI

The related certificate for our laboratories about the test site and management system can be downloaded
from QuieTek Corporation’s Web Site : http://www.quietek.com/tw/ctg/cts/accreditations.htm

The address and introduction of QuieTek Corporation’s laboratories can be founded in our Web site :
http://www.quietek.com/

If you have any comments, Please don’t hesitate to contact us. Our contact information is as below:

HsinChu Testing Laboratory :
No.75-2, 3rd Lin, Wangye Keng, Yonghxing Tsuen, Qionglin Shiang, Hsinchu County 307, Taiwan, R.O.C.
TEL:+886-3-592-8858 / FAX:+886-3-592-8859
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No. 5-22, Ruei-Shu Valley, Ruei-Ping Tsuen, Lin-Kou Shiang, Taipei, Taiwan, R.O.C.
TEL : 886-2-8601-3788 / FAX : 886-2-8601-3789
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General Information

EUT Description

Product Name

GSM Mobile Phone

Model No. S-101

IMEI 1 355639041630159
IMEI 2 355639041630167
Hardware Version V1.0

Software Version --

Device Category Portable

RF Exposure Environment

Uncontrolled

Antenna Type Internal
2G
Support Band GSM850/ PCS1900

Tx Frequency Range

GSM 850: 824~849MHz
PCS 1900: 1850~1910MHz

Rx Frequency Range

GSM 850: 869~894MHz
PCS 1900: 1930~1990MHz

Release Version

GSM: R99

Type of modulation GMSK for GSM
Antenna Gain 0.8dBi
Components

Headset Model Number S-101

Battery Brand Name: KENXINDA

M/N: BL-5A

Rated Voltage and Capacitance: 3.7V/850mAh
Adapter Brand Name: KENXINDA

M/N: HWT-2.5W-5050G
Input: 100-240V~50/60Hz
Output: 5Vdc, 500mA

Max. Output Power
(Avg. Burst Power)

GSM850: 31.48 dBm (Peak Output Power: 32.75 dBm)
PCS1900: 29.61 dBm (Peak Output Power: 29.89 dBm)

Max. Output Power
(Radiated)

GSM850: 31.51 dBm- ERP
PCS1900: 28.77 dBm- EIRP

Note: The sample used for testing is end product.
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1.2. Test Procedure

1 [Setup the EUT and simulators as shown on above.

2 [Turn on the power of all equipment.

EUT communicate with CMU 200, and test them respectively at GSM 850 & PCS1900.

1.3. Test Environment

Ambient conditions in the laboratory:

Items Required Actual
Temperature (°C) 18-25 215+ 2
Humidity (%RH) 30-70 52
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2. SAR Measurement System
2.1. DASY5 System Description

Reamzia Comrod Box 1
™
f
i

2% Ganal ¢
Digtal i

The DASYS5 system for performing compliance tests consists of the following items:

» A standard high precision 6-axis robot with controller, teach pendant and software.
An arm extension for accommodating the data acquisition electronics (DAE).

» 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 from optical to electrical
signals for the digital communication to the DAE. To use optical surface detection, a
special version of the EOC is required. The EOC signal is transmitted to the
measurement server.

» The Light Beam used is for probe alignment. This improves the (absolute) accuracy
of the probe positioning.

» A computer running WinXP and the DASY5 software.

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

>

The phantom, the device holder and other accessories according to the targeted
measurement.
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2.1.1. Applications

Predefined procedures and evaluations for automated compliance testing with all
worldwide standards, e.g., IEEE 1528, OET 65, IEC 62209-1, IEC 62209-2, EN 50360,
EN 50383 and others.

2.1.2. Area Scans

Area scans are defined prior to the measurement process being executed with a user
defined variable spacing between each measurement point (integral) allowing low
uncertainty measurements to be conducted. Scans defined for FCC applications utilize a
10mm?* step integral, with 1mm interpolation used to locate the peak SAR area used for
zoom scan assessments.

When an Area Scan has measured all reachable points, it computes the field maxima
found in the scanned area, within a range of the global maximum. The range (in dB) is
specified in the standards for compliance testing. For example, a 2 dB range is required in
IEEE 1528-2003, EN 50361 and IEC 62209 standards, whereby 3 dB is a requirement
when compliance is assessed in accordance with the ARIB standard (Japan).

2.1.3. Zoom Scan (Cube Scan Averaging)

Zoom Scans are used to assess the peak spatial SAR values within a cubic averaging
volume containing 1 g and 10 g of simulated tissue. A density of 1000 kg/m* is used to
represent the head and body tissue density and not the phantom liquid density, in order to
be consistent with the definition of the liquid dielectric properties, i.e. the side length of the
1 g cube is 10mm, with the side length of the 10 g cube 21,5mm.

The zoom scan integer steps can be user defined so as to reduce uncertainty, but normal
practice for typical test applications utilize a physical step of 7x7x7 (5mmx5mmx5mm)
providing a volume of 30mm in the X & Y axis, and 30mm in the Z axis.

2.1.4. Uncertainty of Inter-/Extrapolation and Averaging

In order to evaluate the uncertainty of the interpolation, extrapolation and averaged SAR
calculation algorithms of the Postprocessor, DASYS5 allows the generation of
measurement grids which are artificially predefined by analytically based test functions.
Therefore, the grids of area scans and zoom scans can be filled with uncertainty test data,
according to the SAR benchmark functions of IEEE 1528.The three analytical functions
shown in equations as below are used to describe the possible range of the expected
SAR distributions for the tested handsets. The field gradients are covered by the spatially
flat distribution f1, the spatially steep distribution f3 and f2 accounts for H-field cancellation
on the phantom/tissue surface.
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2.2. DASYS5 E-Field Probe

The SAR measurement is conducted with the dosimetric probe manufactured by SPEAG.
The probe is specially designed and calibrated for use in liquid with high permittivity. The
dosimetric probe has special calibration in liquid at different frequency.

SPEAG conducts the probe calibration in compliance with international and national
standards (e.g. IEEE 1528, EN 62209-1, IEC 62209, etc.) under ISO 17025. The
calibration data are in Appendix D.

2.2.1. Isotropic E-Field Probe Specification

Model EX3DV4

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

Frequency 10 MHz to 6 GHz

Linearity: £ 0.2 dB (30 MHz to 6 GHz)
Directivity 1+ 0.3 dB in HSL (rotation around probe axis)

t+ 0.5 dB in tissue material (rotation normal to
probe axis)

Dynamic Range |10 pW/g to 100 mW/g

Linearity: £ 0.2 dB (noise: typically <1 yW/g)
Dimensions  |Overall length: 330 mm (Tip: 20 mm)

Tip diameter: 2.5 mm (Body: 12 mm)

Typical distance from probe tip to dipole centers:
1 mm

Application High precision dosimetric measurements in any exposure scenario
(e.g., very strong gradient fields). Only probe which enables
compliance testing for frequencies up to 6 GHz with precision of better|
30%.
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2.3. Boundary Detection Unit and Probe Mounting Device

The DASY probes use a precise connector and an
additional holder for the probe, consisting of a plastic tube
and a flexible silicon ring to center the probe. The
connector at the DAE is flexibly mounted and held in the
default position with magnets and springs. Two switching
systems in the connector mount detect frontal and lateral
probe collisions and trigger the necessary software

response.

2.4. DATA Acquisition Electronics (DAE) and Measurement Server

The data acquisition electronics (DAE) consists of a highly
sensitive electrometer-grade preamplifier with
auto-zeroing, a channel and gain-switching multiplexer, a
fast 16 bit AD-converter and a command decoder and
control logic unit.

Transmission to the measurement server is accomplished
through an optical downlink for data and status
information as well as an optical uplink for commands and

the clock.

The input impedance of the DAE4 is 200M Ohm; the
inputs are symmetrical and floating. Common mode
rejection is above 80dB.

The DASY5 measurement server is based on a PC/104
CPU board with a 400MHz intel ULV Celeron, 128MB
chipdisk and 128MB RAM. The necessary circuits for
communication with the DAE electronics box, as well as
the 16 bit AD converter system for optical detection and
digital I/0O interface are contained on the DASY5 1/O board,
which is directly connected to the PC/104 bus of the CPU

board.
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2.5. Robot

The DASYS5 system uses the high precision robots TX90
XL type out of the newer series from Stédubli SA (France).
For the 6-axis controller DASY5 system, the CS8C robot
controller version from Staubli is used.

The XL robot series have many features that are important \‘? ; Y\
for our application: - v
» High precision (repeatability 0.02 mm)

» High reliability (industrial design) =

» Jerk-free straight movements ‘

» Low ELF interference (the closed metallic .

construction shields against motor control fields)

>  B-axis controller

2.6. Light Beam Unit

The light beam switch allows automatic "tooling" of the
probe. During the process, the actual position of the probe
tip with respect to the robot arm is measured, as well as
the probe length and the horizontal probe offset. The
software then corrects all movements, such that the robot
coordinates are valid for the probe tip.

The repeatability of this process is better than 0.1 mm. If a
position has been taught with an aligned probe, the same
position will be reached with another aligned probe within

0.1 mm, even if the other probe has different dimensions.
During probe rotations, the probe tip will keep its actual
position.
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2.7. Device Holder
The DASY5 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 center for both scales
is the ear reference point (EPR).

Thus the device needs no repositioning when changing
the angles.

The DASY5 device holder has been made out of low-loss
POM material having the following dielectric parameters:
relative permittivity er =3 and loss tangent 6 = 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.

2.8. 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 head

» Right head

» Flat phantom

The bottom plate contains three pair of bolts for locking the device holder. The device
holder positions are adjusted to the standard measurement positions in the three
sections. A white cover is provided to tap the phantom during off-periods to prevent water
evaporation and changes in the liquid parameters. On the phantom top, three reference
markers are provided to identify the phantom position with respect to the robot.
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3. Tissue Simulating Liquid

3.1. The composition of the tissue simulating liquid

INGREDIENT 835MHz 835MHz 1900MHz 1900MHz
(% Weight) Head Body Head Body
Water 40.45 52.4 54.90 40.5
Salt 1.45 1.40 0.18 0.50
Sugar 57.6 45.0 0.00 58.0
HEC 0.40 1.00 0.00 0.50
Preventol 0.10 0.20 0.00 0.50
DGBE 0.00 0.00 44.92 0.00
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3.2. Tissue Calibration Result

The dielectric parameters of the liquids were verified prior to the SAR evaluation using
DASYS5 Dielectric Probe Kit and Agilent Vector Network Analyzer E5071C

Head Tissue Simulant Measurement

Frequency Description Dielectric Parameters Tissue Temp.
[MHZ] Er o [s/m] [°C]
Reference result 42.54 0.91 N/A
835 MHz + 5% window 40.41 to 44.67 0.86 to 0.96
01-09-2011 41.20 0.89 21.0
Body Tissue Simulant Measurement
Frequency Description Dielectric Parameters Tissue Temp.
[MHZ] Er o [s/m] [°C]
Reference result 55.2 0.97 N/A
835 MHz + 5% window 52.44 to 57.96 0.92 to 1.02
01-09-2011 54.80 1.00 21.0
Head Tissue Simulant Measurement
Frequency Seeriion Dielectric Parameters Tissue Temp.
[MHZ] Er o [s/m] [°C]
Reference result 39.9 1.42 N/A
1900 MHz + 5% window 37.91 t0 41.90 1.35t0 1.49
01-09-2011 38.10 1.47 21.0
Body Tissue Simulant Measurement
Frequency L Dielectric Parameters Tissue Temp.
Description o
[MHZ] Er o [s/m] [°C]
Reference result 53.3 1.52 N/A
1900 MHz + 5% window 50.64 to 55.97 1.44 to 1.60
01-09-2011 52.70 1.58 21.0
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3.3. Tissue Dielectric Parameters for Head and Body Phantoms

The head tissue dielectric parameters recommended by the IEEE SCC-34/SC-2 in P1528
have been incorporated in the following table. These head parameters are derived from
planar layer models simulating the highest expected SAR for the dielectric properties and
tissue thickness variations in a human head. Other head and body tissue parameters that
have not been specified in P1528 are derived from the tissue dielectric parameters
computed from the 4-Cole-Cole equations described in Reference [12] and extrapolated
according to the head parameters specified in P1528.

Target Frequency Head Body
(MHz) &r o (S/m) &r o (S/m)
150 52.3 0.76 61.9 0.80
300 45.3 0.87 58.2 0.92
450 43.5 0.87 56.7 0.94
835 41.5 0.90 55.2 0.97
900 41.5 0.97 55.0 1.05
915 41.5 0.98 55.0 1.06
1450 40.5 1.20 54.0 1.30
1610 40.3 1.29 53.8 1.40
1800 — 2000 40.0 1.40 53.3 1.52
2450 39.2 1.80 52.7 1.95
3000 38.5 2.40 52.0 2.73
5800 35.3 5.27 48.2 6.00

(e, = relative permittivity, o = conductivity and p = 1000 kg/m°)

Page: 16 of 90



[ ]
MTQK Report No.: 118S076R-HP-US-P03V01

4. SAR Measurement Procedure

4.1. SAR System Validation
4.1.1. Validation Dipoles

! { G,ém\"; T The dipoles used is based on the IEEE-1528
‘ \ \# AT 't standard, and is complied with mechanical
smbrize e | and electrical specifications in line with the
P requirements of both IEEE and FCC
I Supplement C. the table below provides
8 details for the mechanical and electrical
il specifications for the dipoles.
conxial feed E\ ¥
-
Frequency L (mm) h (mm) d (mm)
835MHz 161.0 89.8 3.6
1900MHz 68.0 39.5 3.6
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4.1.2. Validation Result

Validation Kit: D835V2-SN 4d094

System Performance Check at 835MHz &1900MHz for Head

Frequency —r SAR [w/kg] SAR [w/kg] Tissue Temp.
[MHz] Description 1g 10g °C]
Reference result 9.70 6.30 N/A
835 MHz *+ 10% window 8.73 t0 10.67 5.67 t0 6.93
01-09-2011 9.92 6.48 21.0
Validation Kit: D1900V2-SN 5d121
Frequency _ SAR [w/kg] SAR [w/kg] Tissue Temp.
[MHz] Description 1g 10g [°C]
Reference result 39.8 21.1 N/A
1900 MHz 1+ 10% window 35.82 t0 43.78 18.99 to 23.21
01-09-2011 42.4 21.80 21.0
Note: All SAR values are normalized to 1W forward power.
System Performance Check at 835MHz &1900MHz for Body
Validation Kit: D835V2-SN 4d094
Frequency —r SAR [w/kg] SAR [w/kg] Tissue Temp.
[MHz] Description 19 10g °C]
Reference result 9.90 6.53 N/A
835 MHz + 10% window 8.91 t0 10.89 5.881t07.18
01-09-2011 9.80 6.32 21.0
Validation Kit: D1900V2-SN 5d121
Frequency — SAR [w/kg] SAR [w/kg] Tissue Temp.
[MHz] Description 1g 10g °C]
Reference result 414 22.3 N/A
1900 MHz 1 10% window 37.26 t0 45.54 20.07 to 24.53
01-09-2011 43.20 22.00 21.0

Note: All SAR values are normalized to 1W forward power.
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4.2. SAR Measurement Procedure

The DASY5 calculates SAR using the following equation,

-

c.r|E
S4R=—"1
Fe

o: represents the simulated tissue conductivity
p: represents the tissue density

The EUT is set to transmit at the required power in line with product specification, at each
frequency relating to the LOW, MID, and HIGH channel settings.

Pre-scans are made on the device to establish the location for the transmitting antenna,
using a large area scan in either air or tissue simulation fluid.

The EUT is placed against the Universal Phantom where the maximum area scan
dimensions are larger than the physical size of the resonating antenna. When the scan
size is not large enough to cover the peak SAR distribution, it is modified by either
extending the area scan size in both the X and Y directions, or the device is shifted within
the predefined area.

The area scan is then run to establish the peak SAR location (interpolated resolution set
at 1mm? ) which is then used to orient the center of the zoom scan. The zoom scan is then
executed and the 1g and 10g averages are derived from the zoom scan volume
(interpolated resolution set at 1mm?).

When multiple peak SAR locations were found during the same configuration or test mode,
Zoom scan shall performed on each peak SAR location, only the peak point with maximum
SAR value will be reported for the configuration or test mode.
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5. SAR Exposure Limits

SAR assessments have been made in line with the requirements of IEEE-1528, FCC
Supplement C, and comply with ANSI/IEEE C95.1-1992 “Uncontrolled Environments”
limits. These limits apply to a location which is deemed as “Uncontrolled Environment”
which can be described as a situation where the general public may be exposed to an
RF source with no prior knowledge or control over their exposure.

Limits for General Population/Uncontrolled Exposure (W/kg)

Type Exposure Uncontrolled
Environment Limit
Spatial Peak SAR (1g cube tissue for brain or body) 1.60 Wikg
Spatial Average SAR (whole body) 0.08 Wikg
Spatial Peak SAR (10g for hands, feet, ankles and wrist) 4.00 W/kg
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6. Test Equipment List

Instrument Manufacturer Model No. Serial No. Cali. Due Date
Staubli Robot TX60L Staubli TX60L F10/5C90A1/A/01 only once
Controller Staubli SP1 S-0034 only once
Dipole Validation Kits Speag D835V2 4d094 2012.03.15
Dipole Validation Kits Speag D1900V2 5d121 2012.03.23
SAM Twin Phantom Speag SAM TP-1561/1562 N/A
Device Holder Speag SD 000 HO1 HA  |N/A N/A
Data Speag DAE4 1220 2012.12.03
Acquisition Electronic
E-Field Probe Speag EX3DV4 3710 2012.02.25
SAR Software Speag DASY5 V5.2 Build 162 N/A
Power Amplifier Mini-Circuit ZVA-183-S+ N657400950 N/A
‘Directional Coupler Agilent 778D 20160 N/A
Universal Radio|R&S CMU 200 117088 2012.04.29
Communication Tester
Vector Network Agilent E5071C MY48367267 2012.04.10
Signal Generator Agilent E4438C MY49070163 2012.04.23
Power Meter Anritsu ML2495A 0905006 2012.01.12
Wide Bandwidth Sensor |Anritsu MA2411B 0846014 2012.01.12

Note: Per KDB 450824 D02 requirements for dipole calibration, Quie Tek Lab has adopted two years calibration

intervals. On annual basis, every measurement dipole has been evaluated and is in compliance with the following criteria:

1. There is no physical damage on the dipole;

2. System validation with specific dipole is within 10% of calibrated value;

3. Retum-oss is within 20% of calibrated measurement (Show below);

4. Impedance is within 5Q of calibrated measurement (Show below).
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Impedance Plot for D835V2
835 Head

Calibrated impedance: 52.2 Q; Measured impedance: 50.322 Q (within 5Q)
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835 Body

Calibrated impedance: 48.0 Q; Measured impedance: 48.611 Q (within 5Q)
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Quielek eport No

Impedance Plot for D1900V2
1900 Head

Calibrated impedance: 50.6 Q; Measured impedance: 51.610 Q (within 5Q)
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Quielek eport No

1900 Body

Calibrated |mpedance 46.1 Q; Measured impedance: 45.692 Q (W|th|n 5Q)

Calibrated return loss: -21.5 dB; Measured impedance: -19.090 dB (within 20%)
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7. Measurement Uncertainty

DASY5 Uncertainty
Measurement uncertainty for 300 MHz to 3 GHz averaged over 1 gram / 10 gram.
Error Description Uncert. | Prob. | Div. (ci) (ci) Std. Std. (vi)
value Dist. 19 109 Unc. Unc. Veff
(19) (109)
Measurement System
Probe Calibration 6.5% | N 1 1 1 +5.5% | #5.5% o0
Axial Isotropy #7% | R V3 0.7 0.7 #1.9% | £1.9% | =
Hemispherical Isotropy | £9.6% R V3 0.7 0.7 1+3.9% +3.9% 0
Boundary Effects $1.0% | R V3 1 1 10.6% | £0.6% o0
Linearity 4.7% | R E 1 1 27% | 127% |~
System Detection Limits | +1.0% | R W3 1 1 +0.6% | +0.6% |«
Readout Electronics 10.3% | N 1 1 1 10.3% | 20.3% |
Response Time +0.8% |R J3 1 1 +0.5% | +05% |«
Integration Time +26% |R V3 1 1 £1.5% | +1.5% |«
RF Ambient Noise +3.0% |R V3 1 1 $1.7% | £1.7% |
RF Ambient Reflections | £3.0% | R V3 1 1 $1.7% | £1.7% |
Probe Positioner ¥04% | R 33 1 1 $0.2% | 20.2% o0
Probe Positioning 2.9% | R V3 1 1 #1.7% | £1.7% o0
Max. SAR Eval. +1.0% |R V3 1 1 +0.6% | +0.6% |«
Test Sample Related
Device Positioning 12.9% N 1 1 1 +2.9% 12.9% 145
Device Holder +3.6% |N 1 1 1 +3.6% |+3.6% |5
Power Drift +5.0% |R V3 1 1 $2.9% | +2.9% |«
Phantom and Setup
Phantom Uncertainty +4.0% |R W3 1 1 23% | +23% |«
Hauid Condutivity $5.0% |R 3 0.64 0.43 +1.8% | +1.2% |«
(target)
Hauid Condutivity 25% | N 1 0.64 0.43 +1.6% | +1.1% |
(meas.)
Liquid Permittivity
(target) +5.0% |R W3 0.6 0.49 1.7% | £1.4% |
Liquid Permittivity
(meas.) +25% | N 1 0.6 0.49 +1.5% | £1.2% |«
Combined Std. Uncertainty +11.3% | £11.0% | 387
Expanded STD Uncertainty 122.5% | £22.1%
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8. Conducted Power Measurement

Mode Frequency (MHz) | Avg. Burst Power Duty Cycle Frame Power

(dBm) Factor (dB) (dBm)

Maximum Power <SIM 1>
824.2 31.38 -9 22.38
GSM850 836.4 31.45 -9 22.45
848.8 31.48 -9 22.48
1850.2 29.61 -9 20.61
PCS1900 1880.0 29.53 -9 20.53
1909.8 29.36 -9 20.36

Maximum Power <SIM 2>
GSM850 836.4 31.42 -9 22.42
GPRS1900 1880.0 29.51 -9 20.51

Note: All SAR testing was done in SIM 1.
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9. Test Results
9.1. SAR Test Results Summary

9.1.1. Test position and configuration

Head SAR was performed with the device configured in the positions according to IEEE1528, and Body
SAR was performed with the device 15mm from the phantom. Body SAR was also performed with the

headset attached and without.

9.1.2. Body SAR with Headset

Testing with the headset was performed at the position and channels that resulted in the highest body SAR.
This operation mode represents the maximum SAR situation, when listening to music by headset. SAR
without the headset attached was significantly higher than with the headset, and also was verified several

times and confirmed, so the final test data shown were the worst case without headset.

In the Body SAR test result table, body-worn means display of device down, body-front means display of

device up.

9.1.3. Reference document

KDB 447498.
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9.1.4. Test Result

SAR MEASUREMENT
Ambient Temperature (°C) : 21.5 12 Relative Humidity (%): 52
Liquid Temperature (°C) : 21.0 2 Depth of Liquid (cm):>15
Product: GSM Mobile Phone
Test Mode: GSM850 <SIM 1>

pocet | Antenna Frequency Frame Power | Power Drift | SAR1g | Limit

Head Position |  channel | MHz (dBm) (<£0.2) (Whkg) | (Wikg)

Left-Cheek Fixed 128 824 .2 22.38 - -- 1.6
Left-Cheek Fixed 189 836.4 22.45 -0.143 0.204 1.6
Left-Cheek Fixed 251 848.8 22.48 -- -- 1.6
Left-Tilted Fixed 189 836.4 22.45 0.052 0.127 1.6
Right-Cheek Fixed 128 824.2 22.38 -- -- 1.6
Right-Cheek Fixed 189 836.4 22.45 -0.084 0.180 1.6
Right-Cheek Fixed 251 848.8 22.48 -- -- 1.6
Right-Tilted Fixed 189 836.4 22.45 -0.187 0.109 1.6
Test Mode: GSM850 <SIM 2>
Left-Cheek Fixed 189 836.4 22.42 -0.186 0.190 1.6
Note: when the 1-g SAR is < 0.8 W/kg, testing for low and high channel is optional, refer to KDB
447498.
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SAR MEASUREMENT

Ambient Temperature (°C) : 21.5 +2 Relative Humidity (%): 52
Liquid Temperature (°C) : 21.0 $2 Depth of Liquid (cm):>15
Product: GSM Mobile Phone

Test Mode: GSM850

Test Position | Antenna Frequency Frame Power | Power Drift | SAR1g | Limit
Body Position | channel MHz (dBm) (<x0.2) (Wikg) | (Wikg)

Body-worn Fixed 128 824.2 22.38 -- -- 1.6
Body-worn Fixed 189 836.4 22.45 0.126 0.191 1.6
Body-worn Fixed 251 848.8 22.48 - -- 1.6
Body-front Fixed 189 836.4 22.45 0.051 0.083 1.6
Body-worn

ay-wor Fixed 189 836.4 22.45 0.011 0.090 16
(With Headset)

Note: when the 1-g SAR is < 0.8 W/Kg, testing for low and high channel is optional, refer to KDB
447498.
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SAR MEASUREMENT
Ambient Temperature (°C) : 21.5 +2 Relative Humidity (%): 52
Liquid Temperature (°C) : 21.0 $2 Depth of Liquid (cm):>15
Product: GSM Mobile Phone
Test Mode: PCS1900 <SIM 1>
Test | Antenna Frequency Frame Power | Power Drift | SAR1g | Limit
Position . 4B Wik Wik
T Position |  channel | MHz (dBm) (<£0.2) (Wikg) | (Wikg)

Left-Cheek Fixed 512 1850.2 20.61 -- - 1.6
Left-Cheek Fixed 661 1880.0 20.53 0.133 0.486 1.6
Left-Cheek Fixed 810 1909.8 20.36 - - 1.6
Left-Tilted Fixed 661 1880.0 20.53 -0.165 0.195 1.6
Right-Cheek | Fixed 512 1850.2 20.61 - - 1.6
Right-Cheek | Fixed 661 1880.0 20.53 0.050 0.525 1.6
Right-Cheek | Fixed 810 1909.8 20.36 - -- 1.6
Right-Tilted Fixed 661 1880.0 20.53 0.093 0.250 1.6
Test Mode: PCS1900 <SIM 2>
Right-Cheek | Fixed 661 1880.0 20.51 0.104 0.512 1.6
Note: when the 1-g SAR is < 0.8 WI/kg, testing for low and high channel is optional, refer to KDB
447498.
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SAR MEASUREMENT

Ambient Temperature (°C) : 21.5 +2 Relative Humidity (%): 52

Liquid Temperature (°C) : 21.0 $2 Depth of Liquid (cm):>15

Product: GSM Mobile Phone

Test Mode: PCS1900

Test Position | Antenna Frequency FETE Power Drift | SAR 1g | Limit
" Power
Body Position Channel MHz (dBm) (<£0.2) (Wikg) | (W/kg)
Body-worn Fixed 512 1850.2 20.61 -- -- 1.6
Body-worn Fixed 661 1880.0 20.53 0.116 0.243 1.6
Body-worn Fixed 810 1909.8 20.36 -- -- 1.6
Body-front Fixed 661 1880.0 20.53 0.162 0.161 1.6
Body-worn
cymwor Fixed 661 1880.0 20.53 0140 | 0141 | 16
(With Headset)

Note: when the 1-g SAR is < 0.8 W/Kg, testing for low and high channel is optional, refer to KDB
447498.
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Appendix A. SAR System Validation Data

Date/Time: 01-09-2011
Test Laboratory: QuieTek Lab

System Check Head 835MHz

DUT: Dipole 835 MHz D835V2; Type: D835V2

Communication System: CW; Communication System Band: D835 (835.0 MHz); Duty Cycle: 1:1;
Frequency: 835 MHz; Medium parameters used: f = 835 MHz; o = 0.89 mho/m; er = 41.2; p = 1000 kg/m?;
Phantom section: Flat Section ; Input Power=250mW

Ambient temperature (‘C): 21.5, Liquid temperature (*C): 21.0

DASY5 Configuration:

e Probe: EX3DV4 - SN3710; ConvF(3.843, 4.303, 4.435); Calibrated: 25/02/2011
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1220; Calibrated: 03/12/2010

e Phantom: SAM1; Type: SAM; Serial: TP1561

o Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Configuration/System Check GSM850 Head/Area Scan (6x19x1): Measurement grid: dx=10mm,
dy=10mm, Maximum value of SAR (measured) = 2.55 mW/g

Configuration/System Check GSM850 Head/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm, Reference Value = 55 V/m; Power Drift = -0.059 dB

Peak SAR (extrapolated) = 3.71 W/kg

SAR(1 g) = 2.48 mW/g; SAR(10 g) = 1.62 mW/g Maximum value of SAR (measured) = 2.67 mW/g

-10.6

0dB =2.67mW/g
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Date/Time: 01-09-2011

Test Laboratory: QuieTek Lab

System Check Body 835MHz

DUT: Dipole 835 MHz D835V2; Type: D835V2

Communication System: CW; Communication System Band: D835 (835.0 MHz); Duty Cycle: 1:1;
Frequency: 835 MHz; Medium parameters used: f = 835 MHz; o = 1 mho/m; er = 54.8; p = 1000 kg/m?;
Phantom section: Flat Section ; Input Power=250mW

Ambient temperature (‘C): 21.5, Liquid temperature (C): 21.0

DASY5 Configuration:

e Probe: EX3DV4 - SN3710; ConvF(4.438, 4.985, 5.123); Calibrated: 25/02/2011
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1220; Calibrated: 03/12/2010

o Phantom: SAM1; Type: SAM; Serial: TP1561

e Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Configuration/System Check GSM835 Body/Area Scan (8x16x1): Measurement grid: dx=10mm,
dy=10mm

Maximum value of SAR (measured) = 2.58 mW/g

Configuration/System Check GSM835 Body/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm, Reference Value = 51.8 V/m; Power Drift = -0.076 dB

Peak SAR (extrapolated) = 3.72 W/kg

SAR(1 g) = 2.45 mWI/g; SAR(10 g) = 1.58 mW/g Maximum value of SAR (measured) = 2.64 mW/g

-2.12

-4.24

-6.36

-8.48

-10.6

0 dB = 2.64mW/g
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Date/Time: 01-09-2011

Test Laboratory: QuieTek Lab

System Check Head 1900MHz

DUT: Dipole 1900 MHz D1900V2; Type: D1900V2

Communication System: CW; Communication System Band: D1900 (1900.0 MHz); Duty Cycle: 1:1;
Frequency: 1900 MHz; Medium parameters used: f = 1900 MHz; o = 1.47 mho/m; er = 38.1; p = 1000 kg/m?;
Phantom section: Flat Section ; Input Power=250mW

Ambient temperature (‘C): 21.5, Liquid temperature (*C): 21.0

DASY5 Configuration:

e Probe: EX3DV4 - SN3710; ConvF(3.609, 4.015, 4.146); Calibrated: 25/02/2011
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1220; Calibrated: 03/12/2010

o Phantom: SAM2; Type: SAM; Serial: TP1562

e Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Configuration/System Check PCS1900 Head/Area Scan (6x11x1): Measurement grid: dx=10mm,
dy=10mm

Maximum value of SAR (measured) = 11.6 mW/g

Configuration/System Check PCS1900 Head/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm, Reference Value = 88.4 VV/m; Power Drift = 0.069 dB

Peak SAR (extrapolated) = 20.1 W/kg

SAR(1 g) = 10.6 mW/g; SAR(10 g) = 5.45 mW/g Maximum value of SAR (measured) = 12 mW/g

-10.8

-14.4

-18

0dB =12mW/g
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Date/Time: 01-09-2011

Test Laboratory: QuieTek Lab

System Check Body 1900MHz

DUT: Dipole 1900 MHz D1900V2; Type: D1900V2

Communication System: CW; Communication System Band: D1900 (1900.0 MHz); Duty Cycle: 1:1;
Frequency: 1900 MHz; Medium parameters used: f = 1900 MHz; o = 1.58 mho/m; er = 52.7; p = 1000 kg/m? ;
Phantom section: Flat Section ; Input Power=250mW

Ambient temperature (‘C): 21.5, Liquid temperature (*C): 21.0

DASY5 Configuration:

e Probe: EX3DV4 - SN3710; ConvF(4.193, 4.677, 4.833); Calibrated: 25/02/2011
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1220; Calibrated: 03/12/2010

o Phantom: SAM2; Type: SAM; Serial: TP1562

e Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Configuration/System Check PCS1900 Body/Area Scan (7x11x1): Measurement grid: dx=10mm,
dy=10mm

Maximum value of SAR (measured) = 12.3 mW/g

Configuration/System Check PCS1900 Body/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm, Reference Value = 88.6 V/m; Power Drift = 0.025 dB

Peak SAR (extrapolated) = 20.1 W/kg

SAR(1 g) = 10.8 mW/g; SAR(10 g) = 5.5 mW/g Maximum value of SAR (measured) = 12.2 mW/g

-3.68

-1.36

-14.7

-18.4

0dB =12.2mW/g

Page: 36 of 90



iETEK Report No.: 118S076R-HP-US-P03V01

Appendix B. SAR measurement Data

Date/Time: 01-09-2011
Test Laboratory: QuieTek Lab

GSM850 Mid Touch-Left

DUT: GSM Mobile Phone ; Type: S-101

Communication System: Generic GSM; Communication System Band: GSM 850 (824.0 - 849.0 MHz); Duty
Cycle: 1:8.3; Frequency: 836.4 MHz; Medium parameters used: f = 836.4 MHz; ¢ = 0.9 mho/m; er=41.1; p
= 1000 kg/m?; Phantom section: Left Section

Ambient temperature (C): 21.5, Liquid temperature (*C): 21.0

DASY5 Configuration:

e Probe: EX3DV4 - SN3710; ConvF(3.843, 4.303, 4.435); Calibrated: 25/02/2011
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1220; Calibrated: 03/12/2010

e Phantom: SAM1; Type: SAM; Serial: TP1561

e Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Configuration/GSM850 Mid Touch-Left/Area Scan (6x9x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.186 mW/g

Configuration/GSM850 Mid Touch-Left/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Reference Value = 5.14 V/m; Power Drift = -0.143 dB

Peak SAR (extrapolated) = 0.265 W/kg

SAR(1 g) = 0.204 mWI/g; SAR(10 g) = 0.146 mW/g Maximum value of SAR (measured) = 0.215 mW(/g

dB
0

-2.06

-8.24

-10.3

0 dB =0.215mW/g
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Z-Axis Plot
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Date/Time: 01-09-2011

Test Laboratory: QuieTek Lab

GSM850 Mid Tilt-Left

DUT: GSM Mobile Phone ; Type: S-101

Communication System: Generic GSM; Communication System Band: GSM 850 (824.0 - 849.0 MHz); Duty
Cycle: 1:8.3; Frequency: 836.4 MHz; Medium parameters used: f = 836.4 MHz; o = 0.9 mho/m; er =41.1; p
= 1000 kg/m?; Phantom section: Left Section

Ambient temperature (‘C): 21.5, Liquid temperature (*C): 21.0

DASY5 Configuration:

e Probe: EX3DV4 - SN3710; ConvF(3.843, 4.303, 4.435); Calibrated: 25/02/2011
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1220; Calibrated: 03/12/2010

o Phantom: SAM1; Type: SAM; Serial: TP1561

e Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Configuration/GSM850 Mid Tilt-Left/Area Scan (6x9x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.113 mW/g

Configuration/GSM850 Mid Tilt-Left/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm, Reference Value = 8.02 V/m; Power Drift = 0.052 dB

Peak SAR (extrapolated) = 0.170 W/kg

SAR(1 g) = 0.127 mWI/g; SAR(10 g) = 0.091 mW/g Maximum value of SAR (measured) = 0.133 mW/g

-6.24

-10.4

0 dB =0.133mW/g

Page: 39 of 90



iETEK Report No.: 118S076R-HP-US-P03V01

Date/Time: 01-09-2011

Test Laboratory: QuieTek Lab

GSM850 Mid Touch-Right

DUT: GSM Mobile Phone ; Type: S-101

Communication System: Generic GSM; Communication System Band: GSM 850 (824.0 - 849.0 MHz); Duty
Cycle: 1:8.3; Frequency: 836.4 MHz; Medium parameters used: f = 836.4 MHz; o = 0.9 mho/m; er =41.1; p
= 1000 kg/m? ; Phantom section: Right Section

Ambient temperature (‘C): 21.5, Liquid temperature (C): 21.0

DASY5 Configuration:

e Probe: EX3DV4 - SN3710; ConvF(3.843, 4.303, 4.435); Calibrated: 25/02/2011
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1220; Calibrated: 03/12/2010

o Phantom: SAM1; Type: SAM; Serial: TP1561

e Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Configuration/GSM850 Mid Touch-Right/Area Scan (6x9x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.167 mW(/g

Configuration/GSM850 Mid Touch-Right/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Reference Value = 4.57 V/m; Power Drift = -0.084 dB

Peak SAR (extrapolated) = 0.232 W/kg

SAR(1 g) = 0.180 mWI/g; SAR(10 g) = 0.129 mW/g Maximum value of SAR (measured) = 0.189 mW/g

-5.98

-9.97

0 dB =0.189mW/g
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Date/Time: 01-09-2011

Test Laboratory: QuieTek Lab

GSM850 Mid Tilt-Right

DUT: GSM Mobile Phone ; Type: S-101

Communication System: Generic GSM; Communication System Band: GSM 850 (824.0 - 849.0 MHz); Duty
Cycle: 1:8.3; Frequency: 836.4 MHz; Medium parameters used: f = 836.4 MHz; o = 0.9 mho/m; er =41.1; p
= 1000 kg/m? ; Phantom section: Right Section

Ambient temperature (‘C): 21.5, Liquid temperature (*C): 21.0

DASY5 Configuration:

e Probe: EX3DV4 - SN3710; ConvF(3.843, 4.303, 4.435); Calibrated: 25/02/2011
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1220; Calibrated: 03/12/2010

¢ Phantom: SAM1; Type: SAM; Serial: TP1561

e Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Configuration/GSM850 Mid Tilt-Right/Area Scan (6x9x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.106 mW/g

Configuration/GSM850 Mid Tilt-Right/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Reference Value = 6.73 V/m; Power Drift = -0.187 dB

Peak SAR (extrapolated) = 0.148 W/kg

SAR(1 g) = 0.109 mWI/g; SAR(10 g) = 0.078 mW/g Maximum value of SAR (measured) = 0.114 mW/g

-5.88

-9.8

0 dB =0.114mW/g
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Date/Time: 01-09-2011

Test Laboratory: QuieTek Lab

GSM850 Mid Touch-Left <SIM 2>

DUT: GSM Mobile Phone ; Type: S-101

Communication System: Generic GSM; Communication System Band: GSM 850 (824.0 - 849.0 MHz); Duty
Cycle: 1:8.3; Frequency: 836.4 MHz; Medium parameters used: f = 836.4 MHz; o = 0.9 mho/m; er =41.1; p
= 1000 kg/m?; Phantom section: Left Section

Ambient temperature (‘C): 21.5, Liquid temperature (C): 21.0

DASY5 Configuration:

e Probe: EX3DV4 - SN3710; ConvF(3.843, 4.303, 4.435); Calibrated: 25/02/2011
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1220; Calibrated: 03/12/2010

¢ Phantom: SAM1; Type: SAM; Serial: TP1561

e Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Configuration/GSM850 Mid Touch-Left/Area Scan (6x9x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.181 mW(/g

Configuration/GSM850 Mid Touch-Left/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Reference Value = 4.9 V/m; Power Drift = -0.186 dB

Peak SAR (extrapolated) = 0.245 W/kg

SAR(1 g) = 0.190 mW/g; SAR(10 g) = 0.136 mW/g Maximum value of SAR (measured) = 0.200 mW/g

-6.12

-10.2

0 dB =0.200mW/g
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Date/Time: 01-09-2011

Test Laboratory: QuieTek Lab

GSM850 Mid Body-Back

DUT: GSM Mobile Phone ; Type: S-101

Communication System: Generic GSM; Communication System Band: GSM 850 (824.0 - 849.0 MHz); Duty
Cycle: 1:8.3; Frequency: 836.4 MHz; Medium parameters used: f = 836.4 MHz; 0 = 1 mho/m; er =54.8; p =
1000 kg/m? ; Phantom section: Flat Section

Ambient temperature (‘C): 21.5, Liquid temperature (*C): 21.0

DASY5 Configuration:

Probe: EX3DV4 - SN3710; ConvF(4.438, 4.985, 5.123); Calibrated: 25/02/2011
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1220; Calibrated: 03/12/2010

o Phantom: SAM1; Type: SAM; Serial: TP1561

e Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Configuration/GSM850 Mid Body-Back/Area Scan (6x9x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.189 mW(/g

Configuration/GSM850 Mid Body-Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Reference Value = 4.4 V/m; Power Drift = 0.126 dB

Peak SAR (extrapolated) = 0.278 W/kg

SAR(1 g) = 0.191 mWI/g; SAR(10 g) = 0.135 mW/g Maximum value of SAR (measured) = 0.201 mW/g

-13

0 dB =0.201mW/g
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Date/Time: 01-09-2011

Test Laboratory: QuieTek Lab

GSM850 Mid Body-Front

DUT: GSM Mobile Phone ; Type: S-101

Communication System: Generic GSM; Communication System Band: GSM 850 (824.0 - 849.0 MHz); Duty
Cycle: 1:8.3; Frequency: 836.4 MHz; Medium parameters used: f = 836.4 MHz; 0 = 1 mho/m; er =54.8; p =
1000 kg/m? ; Phantom section: Flat Section

Ambient temperature (‘C): 21.5, Liquid temperature (*C): 21.0

DASY5 Configuration:

Probe: EX3DV4 - SN3710; ConvF(4.438, 4.985, 5.123); Calibrated: 25/02/2011
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1220; Calibrated: 03/12/2010

o Phantom: SAM1; Type: SAM; Serial: TP1561

e Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Configuration/GSM850 Mid Body-Front/Area Scan (6x9x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.080 mW(/g

Configuration/GSM850 Mid Body-Front/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Reference Value = 3.44 V/m; Power Drift = 0.051 dB

Peak SAR (extrapolated) = 0.113 W/kg

SAR(1 g) = 0.083 mWI/g; SAR(10 g) = 0.058 mW/g Maximum value of SAR (measured) = 0.087 mW/g

-6.18

-10.3

0 dB =0.087mW/g
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Date/Time: 01-09-2011

Test Laboratory: QuieTek Lab

GSM850 Mid Body-Back(with headset)

DUT: GSM Mobile Phone ; Type: S-101

Communication System: Generic GSM; Communication System Band: GSM 850 (824.0 - 849.0 MHz); Duty
Cycle: 1:8.3; Frequency: 836.4 MHz; Medium parameters used: f = 836.4 MHz; 0 = 1 mho/m; er = 54.8; p =
1000 kg/m? ; Phantom section: Flat Section

Ambient temperature (‘C): 21.5, Liquid temperature (*C): 21.0

DASY5 Configuration:

Probe: EX3DV4 - SN3710; ConvF(4.438, 4.985, 5.123); Calibrated: 25/02/2011
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1220; Calibrated: 03/12/2010

¢ Phantom: SAM1; Type: SAM; Serial: TP1561

e Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Configuration/GSM850 Mid Body-Back/Area Scan (6x9x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.086 mW/g

Configuration/GSM850 Mid Body-Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm,Reference Value = 8.34 V/m; Power Drift = 0.011 dB

Peak SAR (extrapolated) = 0.153 W/kg

SAR(1 g) = 0.090 mW/g; SAR(10 g) = 0.056 mW/g Maximum value of SAR (measured) = 0.094 mW/g

-10.1

-16.9

0 dB =0.094mW/g
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Date/Time: 01-09-2011

Test Laboratory: QuieTek Lab

PCS1900 Mid Touch-Left

DUT: GSM Mobile Phone ; Type: S-101

Communication System: Generic GSM; Communication System Band: PCS 1900 (1850.0 - 1910.0 MHz);
Duty Cycle: 1:8.3; Frequency: 1880 MHz; Medium parameters used: f = 1880 MHz; ¢ = 1.45 mho/m; er =
38.2; p = 1000 kg/m? ; Phantom section: Left Section

Ambient temperature (‘C): 21.5, Liquid temperature (*C): 21.0

DASY5 Configuration:

e Probe: EX3DV4 - SN3710; ConvF(3.609, 4.015, 4.146); Calibrated: 25/02/2011
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1220; Calibrated: 03/12/2010

o Phantom: SAM2; Type: SAM; Serial: TP1562

e Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Configuration/PCS1900 Mid Touch-Left/Area Scan (6x9x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.450 mW(/g

Configuration/PCS1900 Mid Touch-Left/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Reference Value = 4.16 V/m; Power Drift = 0.133 dB

Peak SAR (extrapolated) = 0.755 W/kg

SAR(1 g) = 0.486 mWI/g; SAR(10 g) = 0.292 mW/g Maximum value of SAR (measured) = 0.507 mW/g

-16

0 dB =0.507mW/g
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Date/Time: 01-09-2011

Test Laboratory: QuieTek Lab

PCS1900 Mid Tilt-Left

DUT: GSM Mobile Phone ; Type: S-101

Communication System: Generic GSM; Communication System Band: PCS 1900 (1850.0 - 1910.0 MHz);
Duty Cycle: 1:8.3; Frequency: 1880 MHz; Medium parameters used: f = 1880 MHz; ¢ = 1.45 mho/m; er =
38.2; p = 1000 kg/m? ; Phantom section: Left Section

Ambient temperature (‘C): 21.5, Liquid temperature (*C): 21.0

DASY5 Configuration:

e Probe: EX3DV4 - SN3710; ConvF(3.609, 4.015, 4.146); Calibrated: 25/02/2011
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1220; Calibrated: 03/12/2010

o Phantom: SAM2; Type: SAM; Serial: TP1562

e Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Configuration/PCS1900 Mid Tilt-Left/Area Scan (6x9x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.185 mW(/g

Configuration/PCS1900 Mid Tilt-Left/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm, Reference Value = 6.59 V/m; Power Drift = -0.165 dB

Peak SAR (extrapolated) = 0.295 W/kg

SAR(1 g) = 0.195 mWI/g; SAR(10 g) = 0.120 mW/g Maximum value of SAR (measured) = 0.207 mW/g

'
E-9

'
[==]

-20

0 dB =0.207mW/g
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Date/Time: 01-09-2011

Test Laboratory: QuieTek Lab

PCS1900 Mid Touch-Right

DUT: GSM Mobile Phone ; Type: S-101

Communication System: Generic GSM; Communication System Band: PCS 1900 (1850.0 - 1910.0 MHz);
Duty Cycle: 1:8.3; Frequency: 1880 MHz; Medium parameters used: f = 1880 MHz; ¢ = 1.45 mho/m; er =
38.2; p = 1000 kg/m?® ; Phantom section: Right Section

Ambient temperature (‘C): 21.5, Liquid temperature (*C): 21.0

DASY5 Configuration:

e Probe: EX3DV4 - SN3710; ConvF(3.609, 4.015, 4.146); Calibrated: 25/02/2011
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1220; Calibrated: 03/12/2010

o Phantom: SAM2; Type: SAM; Serial: TP1562

e Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Configuration/PCS1900 Mid Touch-Right/Area Scan (6x9x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.432 mW(/g

Configuration/PCS1900 Mid Touch-Right/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Reference Value = 5.03 V/m; Power Drift = 0.050 dB

Peak SAR (extrapolated) = 0.858 W/kg

SAR(1 g) = 0.525 mWI/g; SAR(10 g) = 0.310 mW/g Maximum value of SAR (measured) = 0.566 mW/g

-10.6

17.7

0 dB = 0.566mW/g
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Z-Axis Plot

Interpolated Max SAR Z Line(z)
B

i—
o SAR, cube 0, Mark

e\

A

05—

04 -
0.3
02 \

01 = ““--,___‘__H

0.000 0.005 oo 0.015 0.0 0028 0430 0038

Page: 49 of 90



iETEK Report No.: 118S076R-HP-US-P03V01

Date/Time: 01-09-2011

Test Laboratory: QuieTek Lab

PCS1900 Mid Tilt-Right

DUT: GSM Mobile Phone ; Type: S-101

Communication System: Generic GSM; Communication System Band: PCS 1900 (1850.0 - 1910.0 MHz);
Duty Cycle: 1:8.3; Frequency: 1880 MHz; Medium parameters used: f = 1880 MHz; ¢ = 1.45 mho/m; er =
38.2; p = 1000 kg/m?® ; Phantom section: Right Section

Ambient temperature (‘C): 21.5, Liquid temperature (*C): 21.0

DASY5 Configuration:

e Probe: EX3DV4 - SN3710; ConvF(3.609, 4.015, 4.146); Calibrated: 25/02/2011
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1220; Calibrated: 03/12/2010

o Phantom: SAM2; Type: SAM; Serial: TP1562

e Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Configuration/PCS1900 Mid Tilt-Right/Area Scan (6x9x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.253 mW/g

Configuration/PCS1900 Mid Tilt-Right/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Reference Value = 7.24 V/m; Power Drift = 0.093 dB

Peak SAR (extrapolated) = 0.386 W/kg

SAR(1 g) = 0.250 mW/g; SAR(10 g) = 0.149 mW/g Maximum value of SAR (measured) = 0.268 mW/g

-13.2

-22

0 dB =0.268mW/g
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Date/Time: 01-09-2011

Test Laboratory: QuieTek Lab

PCS1900 Mid Touch-Right <SIM 2>

DUT: GSM Mobile Phone ; Type: S-101

Communication System: Generic GSM; Communication System Band: PCS 1900 (1850.0 - 1910.0 MHz);
Duty Cycle: 1:8.3; Frequency: 1880 MHz; Medium parameters used: f = 1880 MHz; ¢ = 1.45 mho/m; er =
38.2; p = 1000 kg/m?® ; Phantom section: Right Section

Ambient temperature (‘C): 21.5, Liquid temperature (*C): 21.0

DASY5 Configuration:

e Probe: EX3DV4 - SN3710; ConvF(3.609, 4.015, 4.146); Calibrated: 25/02/2011
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1220; Calibrated: 03/12/2010

o Phantom: SAM2; Type: SAM; Serial: TP1562

e Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Configuration/PCS1900 Mid Touch-Right/Area Scan (6x9x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.437 mW(/g

Configuration/PCS1900 Mid Touch-Right/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Reference Value = 4.95 V/m; Power Drift = 0.104 dB

Peak SAR (extrapolated) = 0.827 W/kg

SAR(1 g) = 0.512 mWI/g; SAR(10 g) = 0.302 mW/g Maximum value of SAR (measured) = 0.549 mW/g

-10.4

-17.4

0 dB =0.549mW/g
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Date/Time: 01-09-2011

Test Laboratory: QuieTek Lab

PCS1900 Mid Body-Back

DUT: GSM Mobile Phone ; Type: S-101

Communication System: Generic GSM; Communication System Band: PCS 1900 (1850.0 - 1910.0 MHz);
Duty Cycle: 1:8.3; Frequency: 1880 MHz; Medium parameters used: f = 1880 MHz; ¢ = 1.55 mho/m; er =
52.7; p = 1000 kg/m? ; Phantom section: Flat Section

Ambient temperature (‘C): 21.5, Liquid temperature (*C): 21.0

DASY5 Configuration:

e Probe: EX3DV4 - SN3710; ConvF(4.193, 4.677, 4.833); Calibrated: 25/02/2011
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1220; Calibrated: 03/12/2010

o Phantom: SAM2; Type: SAM; Serial: TP1562

e Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Configuration/PCS1900 Mid Body-Back/Area Scan (6x9x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.268 mW(/g

Configuration/PCS1900 Mid Body-Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Reference Value = 7.59 V/m; Power Drift = 0.116 dB

Peak SAR (extrapolated) = 0.414 W/kg

SAR(1 g) = 0.243 mW/g; SAR(10 g) = 0.134 mW/g Maximum value of SAR (measured) = 0.261 mW/g

-10.7

-17.8

0 dB =0.261mW/g
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Date/Time: 01-09-2011

Test Laboratory: QuieTek Lab

PCS1900 Mid Body-Front

DUT: GSM Mobile Phone ; Type: S-101

Communication System: Generic GSM; Communication System Band: PCS 1900 (1850.0 - 1910.0 MHz);
Duty Cycle: 1:8.3; Frequency: 1880 MHz; Medium parameters used: f = 1880 MHz; ¢ = 1.55 mho/m; er =
52.7; p = 1000 kg/m? ; Phantom section: Flat Section

Ambient temperature (‘C): 21.5, Liquid temperature (*C): 21.0

DASY5 Configuration:

e Probe: EX3DV4 - SN3710; ConvF(4.193, 4.677, 4.833); Calibrated: 25/02/2011
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1220; Calibrated: 03/12/2010

o Phantom: SAM2; Type: SAM; Serial: TP1562

e Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Configuration/PCS1900 Mid Body-Front/Area Scan (6x9x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.161 mW(/g

Configuration/PCS1900 Mid Body-Front/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Reference Value = 5.63 V/m; Power Drift = 0.162 dB

Peak SAR (extrapolated) = 0.261 W/kg

SAR(1 g) = 0.161 mWI/g; SAR(10 g) = 0.095 mW/g Maximum value of SAR (measured) = 0.174 mW/g

-10.4

-17.4

0 dB =0.174mW/g
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Date/Time: 01-09-2011

Test Laboratory: QuieTek Lab

PCS1900 Mid Body-Back(with headset)

DUT: GSM Mobile Phone ; Type: S-101

Communication System: Generic GSM; Communication System Band: PCS 1900 (1850.0 - 1910.0 MHz);
Duty Cycle: 1:8.3; Frequency: 1880 MHz; Medium parameters used: f = 1880 MHz; ¢ = 1.55 mho/m; er =
52.7; p = 1000 kg/m? ; Phantom section: Flat Section

Ambient temperature (‘C): 21.5, Liquid temperature (*C): 21.0

DASY5 Configuration:

e Probe: EX3DV4 - SN3710; ConvF(4.193, 4.677, 4.833); Calibrated: 25/02/2011
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1220; Calibrated: 03/12/2010

o Phantom: SAM2; Type: SAM; Serial: TP1562

e Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Configuration/PCS1900 Mid Body-Back/Area Scan (6x9x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.157 mW(/g

Configuration/PCS1900 Mid Body-Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Reference Value = 5.67 V/m; Power Drift = 0.140 dB

Peak SAR (extrapolated) = 0.251 W/kg

SAR(1 g) = 0.141 mWI/g; SAR(10 g) = 0.076 mW/g Maximum value of SAR (measured) = 0.146 mW/g

-10.4

-17.3

0 dB =0.146mW/g
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Appendix C. Test Setup Photographs & EUT Photographs

Test Setup Photographs

Left-Cheek Touch

Left-Tilt 15°
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Right-Cheek Touch

Right-Tilt 15°
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Body SAR Back 15mm

Body SAR Front 15mm
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.

Body SAR Back 15mm with Headset
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Depth of the liquid in the phantom — Zoom in

Note: The position used in the measurements were according to IEEE 1528 - 2003
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EUT Photographs

(1) EUT Photo

minLess sTEEL i

(2) EUT Photo

Page: 60 of 90



iETEK Report No.: 118S076R-HP-US-P03V01

Appendix D. Probe Calibration Data

I 2 Ao 8 o A 300 Lo 0 P

BEHETE
Calibration Certificate

W
&

S

q{m‘? At

i CNAE Lls=<T

BEE A E-Field Probe
Instrument-— —
-5 e EXADV4
Type/Maodel —
Sl 4 Schmid & Partoer Engineering AG
Muonulucturer —
i wme SN:3710
Serial No——7—
b thdp BERELE CIEHD FRRLE A
Name of Client- -
% Hu o A ol ] [R5 S o A T B (S e e 90
Address of Client——— —
HeE F 8 2011.2.25
Calibration Date—— —— .
B it T AR R R et n il ERARIRIE (2243) T EREE<TO% 4‘

All ecalibrations hove been conducted in the clos
temperature (22£3) T and humidity<70%

L 0TS N DL
Approved by

ratory facility: environment

Mutlk: JERTETMRE AL £ 80 HLEE Tel: 86 10-GX009202  GRMFZ03
Adid: No80 Bel Lishi Road, Xi Cheng District Beijing 100037, P.R .China {60 Fax: +86-10-68009208 68009195
oMo TS Certificnte NoSRTCZOT-C6 LMZ-001
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[ 2 Ao 2 b S0 o Lo

The State Radio_monitoring_center Testing Center

Bﬁtﬂiﬁ Reference documents of the measurement{ Code, Name)

SRMCI000-VZ. 0,0 HemdraE (SARY R SRENTRE
ﬂml{!ﬁ_&ﬂﬁﬁ Place and environmental condition of the measurement

ESE Temperature 32T {EAE Humidity 32.5%
Hi g, Loention SRTC  room 226

0T e He AR5 ek 10 i E R |

Primnry Calibration Eguipment | ModelType 1D Cal Date Seheduled

used _ Calibration |

1%t Power meter FA4174  SN: MY45101004 2010.8 2011.8

T hEs Power sensor E2300E SM: MY 41490001 2010.8 2011.8

IhE G S Power sensor E9300 B SN: MY414%6003 2010.8 e

#4 DAE Refercnce DAE DAEA SN: 720 2011.1 2012.1

IR Sipnal penerator SMLO3 SN:103514 0108 2011.8

TS ST Network analyzer RTI4ET SN:US403T2083 20105 2011.8

KRR L FER

| Secondary Calibration Equipment| ModelType L#

U4 Waveguide WGLS RO SN:1006

5 Waveguide WGLS R14 SN 1003

4 Wavegnide WGLS R22 SNe1006
¥
‘F
X

fihdil, AERONEREE L L0k 0 B AT Telr +56-10-68009202 68009203
Add: No A0 Bel Lishi Road, Xi Cheng District Beijing 100037, I .R .China 00 Foxs +H6- 1068009205 GHO09195
HoW HTW FEAE Y Certificate No SRTCZ011-CALDDZ-001
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The State Radio_monitoring_center Testing Center

#E:
Lo PO e AR A o Bl E mT SR A sl
T 0 ) O R T R, SRR TR E .

This ealibration certificate documents the tracenbility to oational standards, which realize the physical

units of measurements (S

The measurements and ihe uncertainties with conlidence probability are given on the following poges aod are port

of the eertifiente,

2. RedRdR W AR MR ST VF T, 75 T8 S L AR A S

This calibration certificate shall not be reproduced except in full without written approval of the Iaboratory,

3, Rrp o PR AT R s B b ot B " BT R 1 0 3

SHTC i3 responzible for the whole of certificate only with stamp of SRTC.

4. AE TH O B AR A B0 A B R R A

The calibration results would be valid only for the items ealibration.

5. AdEPPs iRk, S e bk,

The certification is written by Chinese and English. Exact meaning should be explained only on Chinese version.

-~

Bl JLRoives R Gl s 80 5 HUE Tel +86-10-68009202  GHO0YZ03

Add: No.80 Bei Lishi Road, Xi Chieng Districe Beijing 100057, PR China 400 Faxe <HG-10-68009205  GE009195
WMIM HTH LAY Certificate NoSHTUZ011-0ALDNZ-H
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ik

Glossary

TSL P4t 1A tissue simulating liquid

MORMX, ¥, 2 F o W B sensitivity in free space

ConvF PRLATLEE &3k = Y RIS B v < 1 0 LB sensitivity in TSL/NORM x, v, 2
DCP ZHEFS S diode compression point

S i op P LW I BEYS ¢ o rotation around probe axis

fafE e I LT b i — - BUAESE 0, Plfn 0-0, (RFF I FIRI MM

0 rotation around an axis that is in the plane normal to probe axis (at measurement center),

i.e., 8=0 is normal to probe axis

ARHEE P WA T EES TR

Calibration is preformed aceording to the Following Standards
a) IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in Human Head from Wireless Communication Deviees: Measurement
Techniques”, 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 300MHz 10 3GHz) ", February 2003
¢) Federal Communication Commission Office of Engineering & Technology (FCC OET), “Evaluating )
Compliance with FCC Guidelines for Human Exposure to Rudiofrequency Electromagnetic Fields; -
Adulitional 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 65

Hahk: JRs0 sk A L 50 § L Tel: +86-10-09009202  GB0GA203

At No 80 Bel Lishi Road, Xi Cheng District Beijing 100037, PR Clinn U Tl Fax: +H6-TOGHM9205  G80KF195
WaT W 1589 Cernifiente NoSRTCZ0N-CALORZ-001
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ik REtna
Methods Applied and Interpretation of Parameters
- NORMx, v, z2 NORMx, y, z BRepm#ef, ICRmERF AR TSL b ML SR A R .
NORM x, v, z are only intermediate valve, Le., the uncertainties of NORM x, v, 2 docs not effect the
Ei-fisld uncertainty inside T51. (see below ConvF)

« NORM()x, y, z= NORMx, y, «# 4880052, {E DASYA.2 LUR AR, M TIF it s, 5
5408 R ) A5l 2 1 445 £ ConvF /Y Al FE
MORM(D = v z= NORM x, v, #*frequency response (see Frequency Respomse Charl ). This
linearization is implemented in DASY4 software version later than 4.2. The uncertainty of the
frequency response is included in the stated uncertainty of ConvF.

« DCPxy.z: DCP i S Mttt MR R 85, Rte R T oheafaudrgitirt, A5 ocp
B AR T SR T
DCP x, v, 2: DCP are numerical linearization parameters assessed based on the data of power sweep (no
uncertainty required). DCP does not depend on frequency nor media.

= ConvF FL AR S8R AT 800MHz &F, F) M FIE4E0 v i o B ol ik 5 P 9 A T il T
TR, FRACI ) 0 o] 0 o) 279 A S TR B AE 8 8 Calpha, depth). DASY 8K )32 01 1)
AT Ch R e AR AR e e i A, (ERE M R e e R .
ConvFx,y,z"NORMx, v, z*ConvF. DASY44 VLR MM foiF MR8 B F 5 = 50MHe 8
£+ 100MHz.

ConvF and Boundary Effect Parameters: Assessed in flal phantom using E-field (or Temperature

Transfer Stand for F=R00MHZ) and inside waveguide using analytical field distributions based on power
measurement for f~800MHz .The same setups are used for assessment of the parameters applied for
beundary campensation (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 to that piven for ConvE. A frequency dependent ConvF is used in DASY version 4.4 and
higher which allows extending the validity from +30MIz w0 =100 Ml &

« FREEM: FLSERETHRREMN —FHBA~Lidiss. 2 Takhr e i,
Spherical isotropy (3D deviation from isotropy): in a field of low pradients realized using a flat phantom
exposed by a patch antenna,

Hahb, Jo R SR AL R B0 9 138 Tel: +86-10-68000202  GE009203
Add: No.80 Bei Liski Road, Xi Cheng District Deijing 100037, PR .Ching HETE Faxs 486-10-68009205 68009155
MW ETW RS Certifeate No.SRTC2011-CALINL-001
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Measurement Conditions

DASY i DASY Version DSAY 5 V52,2.0.163
HIH Phantom Flat phantom
B U I 2 4

Probe Sensitivity Parameters

4] Value WS Unit
X il 1 1.00 A I B
Y 4l 1.00 Bl i
7. 48 100 b {1 !
1, A R A
Diode Compression Point
[ il Value | i Unit «ﬁﬂﬁﬁ- Uneertainty
(k-2)
X il 98,60 my 0. 82%
Y $8 97.38 my | 10.82% |
2L 974 mY | 10.82% |

2. HE T LTS5

Probe Conversion Factors: Head Tissue Liquid

N ML) | BT | framn | S Alphn | Depth | ConvEsf ConvEy/ T %
Fregueney | Validity | Permittivit] Conductivity| ConvFz Uncertninty %
(Miz) AV A ) (k=2) -
£30 £100 | 4156 0.9106 0395 | 0882 | 3843 | 4303 | 4435 | 13.02% -
a00 | <100 4124 0.9487 0337|0078 | 3013 | 4377 |asez | dow |
1600 100 3931 1348 D156 | 1648 | 3784 | 4093 | 4328 | 13.02% |
1900 S0 | 3875 1450|0178 | 1515 | 3609 | 4018 | 4146 | 13.07%
2450 2100 | 3823 1.982 026 |17 |ans 3683 | 1661 | 13.00%
Hadite JERTRSRE DAL LR B0 § HLEF Tel: +86-10-68000202  GROOS203
Add: N80 Bel Lishi Road, Xi Cheng Disteict Beling 100037, P R .China 7% Fax: +86-10-68000205  GBO09T9S

WaT T 458 9 Certificate No.SRTC2001-CALOD2-001
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3. 8D MRS TSL
Probe Conversion Factors: Body Tissue Liquid

S (ML) ﬁ.‘fm’l‘] -_‘ﬂ'!#ﬁ G Alphn I gt .l"me-':u'{.'um'F].'.f R
Frequency | ¥alidity | Permittivit) Conductivity] ConvFe Uncertwinly
(MHz) l Vs my (k =12)
850 |00 | 5536 1,004 0439 | 0807 | 4438 | 498 | 5133 | 130r%
%0 £100 | 5448 1055 0578 | taed 4330 | 5001 | 5229 | B3OX%
Mmn |0 | 283 1501 0152 | Lm2 | 433 | 483 | 4om | nom
150 |00 5243 1,613 . : .IZI.1ES 1491 4193 -I:‘n'."u‘ | 1.833 !3-“2'3'\. T
2450 100 g _51.'15 1.9 0137 1,758 3702 | w26 _q.zﬁfr 13.02%
A, 2 1 [ 4
Probe Isotropy
il value Ll Unit | FWEMT  Uncertaingy
I {k=2)
1 55 9 B Axial Isotropy | 0,157 dB 10.18%
ER T # 15 (7 11 1 Spherical Isotropy | 0125 dB 10, 18%

whn o ad & wun S| plA

Calibrated by Checked hy

HhAE: AERO GBI AL R 80 A5 Tely +86-10-63009202  6RHAZOA
Add: Mo 80 Dei Lishi Road, Xi Cheng District Deijing 100037, P.R .China 470 Fax: +86-10-68009205 68000195
WTH oMW S Certificate No SRTCZ011-CALG2-001
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Appendix E. Dipole Calibration Data

Calibration Laboratory of A 1
Schimid & Partner = NiSs
Engineering AG

Zoughaussirmnas 43, B Zurich, Bwitzerland

=

®

i,

5 Sohwmirerincher Kalibrierdinnst

@ C Service sulsse d'étalonnage
o Borvizio svizzero di laratura
LRy

S swiss Calibration Service

oy
i

il fai
Accredited by ine Swiss Accreditation Servce (SAS)

The Swiss Accredilalion Bervice is one of the signatories o the E&
Multilateral Agreement for the recegnition of calibration certificatas

Quietek (Auden)
[CALIBRATION CERTIFICATE

DE35V2 - SN. 4d094

Accraditation Mo.: SCS 108

Cllant

Certliicate No: DB35V2-4d094_Mari0

Okt

Calibratien procedurals) QA CAL-05NT

Callbration procedure for dipole validation kits

Galibration dote; March 15, 2010

Cnditeartion Equiprmend used (MATE crilical lor calibraficn)

Coibcaty No: DEISV2-4d024 Mor10

Théa calibrtion certficate documsnts the racesbiiny 1o national standards, which realiza iho physical unig of measuramants {51).
Tt measurements and he uncertamias wih conlidence pritsatulily ane given on e lollowieg poges ad o part of e corificaio

All calibrations huded boen conducted in ihe ciosed Bboraory lacilily: emonmand lemparadurg (22 = 3175 ang oemiddy = 70%

Primary Standards s Cal Date [Cerilicats Na ) Scheduled Calibration

Power mater EPM-4424 GBIT480704 06-Cct-09 (Mo, 217-01086) Qet-10

Powes sansar HP BAE1A US37202783 06-Oct-08 [No. 217-01086) Oat10

Refarence 20 dB Atenuator 5M; 5086 (20g) 31-Mar-08 (Mo, 217-01025) Mar-10

Type-N mismalch combination SN 50472/ 06327 31-Mar-09 [No. 217-01028) Mar-10

RAeferance Probe ES30W3 BN: 3205 28-Jun-09 (Mo ES3-3205 Junda) Jun-10

DAE4 SN: 8 C-Mar-10 (Mo DAEA-601_Mar10j Mar-11

Secondary Standards ID# Chieck Date fin house) Schaduled Check

Power sengor HP 24814 MY41092317 18-0c1-02 (in house chack Oct-0f) In house check: Oct-11

RF generalor RAS SMT-06 100005 A-ALG-B8 (in house chock Col-09) In honse chack: Ont-11

heatwork Anahrer HP B753E LIS3TIA0585 54206 180101 (In house chack Oet-09) In house check: Qct-10
Hame Function Sgnature

Catbeatod by: Rime g Labormtory Technicien [U _‘)r&w

Appeoved by Katjm Pokove Technical Manager

Thllnrt_ﬂll_:!m_'l'l_?'l- i_l!l‘liﬂ':ﬁ'll: shall o be ftﬂmﬂ Cxceg In ull without writian approval of the labaratory.

s

Issased: March 16, 2010
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

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

Glossary:

TSL tissue 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 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
Portable Devices 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:
o 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.

e 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.

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

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

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

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

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

Cerlificate No: D835V2-4d094_Mar10 Page 2 of 9
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Measurement Conditions
DASY system configuration, as far as not g

iven on page 1

DASY Version DASYS V5.2

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V4.9

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 835 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 41.5 0.90 mho/m

Measured Head TSL parameters (22.0+0.2)°C 429+6% 0.91 mho/m £6 %

Head TSL temperature during test (21.5+02)°C e ——
SAR result with Head TSL

SAR averaged over 1 em” (1 g) of Head TSL Condition

SAR measured 250 mW input power 243mW /g

SAR normalized normalized to 1W 9.72mW /g

SAR for nominal Head TSL parameters

normalized to 1W

9.70 mW /g £ 17.0 % (k=2)

averaged over 10 cm™ (10 g) of Head T
SAR d by f SL

condition

SAR measured

250 mW input power

158 mW /g

SAR normalized

normalized to 1W

8.32mwW /g

SAR for nominal Head TSL parameters

normalized to 1W

6.30 mW /g + 16.5 % (k=2)

Certificate No: DB35V2-4d094_Mar10
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Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 55.2 0.97 mho/m
Measured Body TSL parameters (22.0+0.2) °C 553+6% 1.01 mho/m +86 %
Body TSL temperature during test (21.3x02)°C

SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 255mW/g
SAR normalized normalized to 1W 10.2mw /g

SAR for nominal Body TSL parameters

normalized to 1W

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

SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 1.67mW /g
SAR normalized normalized to 1W 6.68mW /g

SAR for nominal Body TSL parameters

normalized to 1W

6.53 mW / g £ 16.5 % (k=2)

Certificate No: D835V2-4d094_Mar10

Page 4 of 9
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed paint 5220-27Q

Return Loss -294dB

Antenna Parameters with Body TSL

Impedance, transformed fo feed point 48.0Q -4.8jQ

Return Loss -25.5dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.388 ns

After long 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 conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals.

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on September 15, 2009
Certificate No: D835V2-4d094_Mar10 Page50f 9
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DASYS Validation Report for Head TSL

Date/Time: 08.03.2010 10:52:27
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DE3ISV; Serial: D35SV - SN:4d094

Communication System: CW: Frequency: 835 MHz; Dury Cycle: 121

Medium: HSLE0

Medium parameters used: f = 835 MHz; o = 0,91 mha/m; & = 42.7; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEIEC/ANST C63,19-2007)

DASYS Configuration:
= Probe: ES3IDV3 - SN3205; ConvFi6.04, 6.04, 6.04); Calibrated: 26.06.2004
«  Sensor-Surface: 3Imm (Mechanical Surfuce Detection)
«  Electronics: DAE4 Sn601; Calibrated: 02.03.2010
= Phantom: Flat Phantom 4.90L; Type: QDOBOP49AA; Seral: 1001

»  Measurement SW: DASYS, V5.2 Build 157; SEMCAD X Version 14.0 Build 57

Pin=250 mW /d=15mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0; Measurement
grid: dx=3mm, dy=5mm, dz=3mm

Reference Value = 57.3 Vim; Power Dnft = 0,00297 dB

Peak SAR (extrapolated) = 3.65 Wikg

SAR(L g) = 2.43 mW/g: SAR(10 g) = 1.58 mW/g

Maximum value of SAR (measured) = 2.84 mW/g

- — —
21
5
t
1z
ey
0dB =2.84mW/g
Ceriificate Neo: DB35V2-4d024 Mar10 PageGof O
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Impedance Measurement Plot for Head TSL

P Mar I0L0 D947 ER
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Lo i
15® 1wf
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DASYS Validation Report for Body

Date/Mime: 15032010 11:52:53
Test Labaratory: SPEAG, Zurich, Swirzerland
DUT: Dipole 835 MHz; Type: DE3SVZ; Serial: DEISVI - SN:Ad094

Communication System: CW;, Frequency: 835 MHy; Duty Cycle: 111
Medium: MSLI00

Medium parameters used: =835 MHz; o = 1.01 mhofin; &= 55.3; p = 1000 kefm’
Phantom section: Flar Section
Measurement Standard: DASYS (I[EEEMEC/ANSI C63.19-2007)

DASYS Configuration:
«  Prohe: ES3DV3 - SN3205; ConvF(5.97, 5.97, 5.97); Calibrated: 26.06.2009
«  Sensor-Suarface: 3mm (Mechanical Surface Detection)
= Elecironics: DAE4 Sn6il; Calibrated: 02.03.2010
» Phantom: Flat Phantom 4.9L; Type: QDUOOP4SAA; Serial: 1001

v Measurement SW: DASYS, V5.2 Build 157; SEMCAD X Version 14.0 Ruaild 57

Pin250 mW /d=15mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=5mm. dy=5mm, dz=5mm

Reference Value = 55.9 ¥V/m; Power Drift = -0.00975 dB

Peak SAR (extiupolated) = 3.77 Wikg

SAR(I ) = 2.55 mW/g: SAR(I0 g) = L.67 mWig

Maximum value of SAR (measured) = 2.98 mW/g

1.2

14

0dB =298mWig

Carfilicats Ma: DRISV2-4d094_Mar10 Page 8ol 2
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Impedance Measurement Plot for Body TSL
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MY

Accraditod by the Swess Acoraditation Senice (SAS)
The Swiss Accreditation Service is one of the signalaries 1o the EA
Multilateral Agreement for the recognition of eallbration certificates

Accreditation No.: SCS 108

cient  Quietek (Auden) Cartificate o: D1900V2-5d121_Mar10
CALIBRATION CERTIFICATE
Objoct D1800V2 - SN: 5d121

Cafibwalion procaduns)

QA CAL-05.v7
Calibration procedure for dipole validation kits

Calibralaon dat

March 23, 2010

Calibration Equipmant usad (M&TE critcal for calibeaton)

This calibration corlificabe shall not be reproduced excepl in lull without writen approval of the laboratory.

This calilimion corlificabe documents e irceability bo national stendards, which reailze the physical units of measwaments (51)
The measuremants and e uncenalmies with conlidence probiabilly are given on tha lokowing pages and ara part of thi carlibcale

Al calibeations have boen conducted in the closad labomsony facility: enidranment tamparalune (22 = 370 sd hurnidity « 700

Primary Standards iDE Cal Dale (Conlicate No.) Schedulad Calibrasion
Powr migler EPM-S424 GRITLBOT0S 08-0ct-09 (Mo 217-01085) Oet-10

Power sangar HP B481A UsaraseTea DE-Oc08 (Mo, 217-01086) Oat-10

Aadpnence 30 08 Atbenuatar BN BDEE [20g) A7 M08 Mo, 217-01025) Mar-10

Type-N mismatch combination SN 5047.2 / DEIZT 3i-Mar-d (Mo, 21 701024) Mar-10

Rederance Probe ES30VE SN, 3205 8- Jun- (No, ESA-3208_luni) Jun-10

DAES SM: 601 02-Mar-10 (Mo, DAE4-601_Mar1 Mar-11

Sacendary Standamis e Chack Date (in house) Schedulad Chack
Porastr sl HP BABTA YS10EIT 1A-Cet-02 in houss check Col-09) In house check: Oet-11
AF generator R&S SMT-06 10000% 4-Aug-U9 (n house check Oot-08) I Tt chieck: Oet-11
Metwork Analysod HP BT53E US3I7IR0EAR SARDE  18-0er 01 {in housa check Oet-04) Inv house check: Oet-10

Riniruy Funeiion Signasure
Calibratad by: Démea oy Laboranry Tochrivian {0 rjE /E/U"
Agapmorind by Rala Fokovia Technical Manogor

|esueda: March Z3, 2010

Cartificata Ma: D1800V2-5d121_Mar1Q)
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schwelzaerischer Kallbrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

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

Glossary:

TSL tissue 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) |EEE 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) tor hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices 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:
o 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.

e 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.

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

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

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

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

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

Certificate No: D1900V2-5d121_Mar10 Page 2 0f 9
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Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version

DASYS Va2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy, dz =5 mm

Frequency

1900 MHz « 1 MHz

Head TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 40.0 1,40 mho/m
Measured Head TSL parameters (22.0+0.2) °C 411 +6% 1.45 mho/m £ 6 %
Head TSL temperature during test (21.5+£0.2)°C

SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 101 mW/g
SAR normalized normalized to 1W 404mW /g

SAR for nominal Head TSL parameters

normalized to 1W

39,8 mW /g £ 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

5.30mwW /g

SAR normalized

normalized to 1W

21.2mW/g

SAR for nominal Head TSL parameters

normalized to 1W

21.1 mW /g + 16.5 % (k=2)

Certificate No: D1900V2-5d121_Mar10
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Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 53.3 1.52 mho/m
Measured Body TSL parameters (22.0+0.2) °C 54.9 +6 % 1.58 mho/m = 6 %
Body TSL temperature during test (21.5=0.2)°C

SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 10.5mW /g
SAR normalized normalized to 1W 420mW /g

SAR for nominal Body TSL parameters

normalized to 1W

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

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

condition

SAR measured

250 mW inpul power

560mW /g

SAR normalized

normalized to 1W

224mW /g

SAR for nominal Body TSL parameters

normalized to 1W

223 MW/ g+ 16.5 % (k=2)

Certificate No: D1900V2-5d121_Mari0
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5060 +7.4iqQ

Return Loss -22.7dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4610 +7.1]0

Return Loss -21.5dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.205 ns

After long 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 conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore shori-circuited for DC-signals.

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on August 25, 2009
Certificate No: D1900V2-5d121_Mar10 Page 5of 9
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DASYS Validation Report for Head TSL

Test Luborutory: SPEAG, Zurich. Switzerland

DUT: Dipale 1900 MHz; Type: DI900Y 2; Serial: D1900V2 - SN:5d121

Communication System: CW; Frequency: 1900 MHz; Duty Cyele: 1:1
Medium: HSL ULl BE

Medium parameters used: f= 1900 MHz; o = 1.45 mho/m; 6, = 41.2; p = 1000 kg/m”
Phantom sechion: Flal Section

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

DASYS Conliguration:
s Probe: ES3DV3 - 5N3205: ConvF(5.09, 5.09, 5.09): Calibrated: 26.06.2000
o  Sensor-Surfoce: 3mm (Mechanical Surface Detection)

s Electronies: DAE4 Sn601; Calibrated: 02.03.2010

Phantom: Flut Phantom 5.0 (from); Type: QDOOOPS0AA; Serial: 1001
& Measurement SW: DASYS, V5.2 Build 157: SEMCAD X Version 14.0 Build 57

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=3mm, dy=3mm. dz=5mm

Reference Value = 97.6 Vim; Power Drift = 000658 dB
Peak SAR (extrapolated) = 18,5 W/kg

SAR(L gh=10.1 mW/g: SARI(ID g) = 5.3 mW/g
Maximum value of SAR (measured) = 12.8 mW/g

di

[}
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"

2

16

20

0 dB = 12.8mW/g
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body

Date/Time: 17.03.2010 13:29:09
Test Luborutory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: TN900Y 2; Serial: D190YV2 - SN:5d4121

Communication System; CW; Frequency: 1900 MHz; Duty Cyele: 111
Medium: MSL ULl BB

Medium paramerers used: f = 1900 MHz, o= 1.58 mho/m; g = 55; p = 1000 kgfm"
Phantom section: Flal Section

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

DASYS Configuration:
s Probe: ES3DV3 - SN3205: ConvF(4.59, 4,59, 4.39); Culibrated: 26.06.2009
= Sensor-Surfuce; 3mm (Mechanical Surface Delection)

s Electronics: DAE4 Sn601; Calibrated: 02.03.2010

Phantom: Flat Phuntom 5.0 (buck); Type: QDOOOES0AA; Senal: 1002
«  Measurement SW: DASYS, V5.2 Build 157: SEMCAD X Version 14.0 Build 57

Pin250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid: dy=5mm, dy=5mm, dz=5mm

Reference Value = 97 Vim: Power Drift = 0.00345 dB

Peak SAR (extrapolated) = 17.6 Wikg

SAR(] g} = 10.5 mW/g; SAR(1D g) = 5.0 mW/g

Maximum value of SAR (measured) = 13.3 mW/g

[
-4
&

12

16

20

0dB = 13.3mW/g
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Impedance Measurement Plot for Body TSL
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Appendix F. DAE Calibration Data

Calibration Laboratory of
Schmid & Partner
Engineering AG

Frughnuastrngar 43, B004 Zurleh, Switreriang

Schweirerischar Kalibrinrdienst
Bovvice suisse ddlslonnage
Saervizio svirzrers di tarsturs
Hwnes Calibralion Bervice

Accradited by the Swies Accrodalion Sorvice [SAS) Ancreditntion Mo.; SCS 108
The Bwina dcerediintion Service is one of the sianatories to the EA&
Multilateral Agreemant for the recagnition af calibration cortilicates

cient  Quietek (Auden) Cartificate No: DAE4-1220_Dec10
CALIBRATION CERTIFICATE
_
Oibijot DAE4 - SD 000 D04 BJ - SN: 1220
Calibration procedura(s) QA CAL-06.v22

Calibration procedure for the data acquisition electronics (DAE)

Cpsemtion dnte: December 3, 2010

This calibration cenifcate documants tha tracaability 1o natonal Stanaards, which realize the physical units of measursments (51)
This misisasamonis and o incortainges with confidongo peobabslity are given on the lollpwing pages and are pan of the cenificate.

Al calibetiong hava boen conductad in the closed labormtory facility: ewironmant emparature (22« 350 snd humadity « 70%

Calibrafion Eguipmant vsed (MATE cnlical for calibration)

Primary Standands |ina Cal Dabe (Cenilcale Mo j Bohoeiled Calit
Keihlsy Multimalar Typa 2001 | SN 010278 28-Sep-10 (Mo 103TE) Sep-11
Secondary Standards D Check Data {in housal Schedulad Check
Calibrvtor Box W1 1 SF UNS 006 AB 1004 OF-hm-10 {in howse chack) In house checks Jun-11
Nami Funciion Rigruslums
Calirate by: Erc | uintaia Tecnnician w >
=
Appraved by Fin Bomiit RAD Derectar

W B s

Issued: Decernbar 3, 2010

hiz calbralion camiicaba shal nod be repioduced axcapt i lull wiihout whlen appeoval of he [abanabony,

Certiicate Mo DAE4-1220_Decl0 Puge 1 ol 8
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Calibration Laboratory of
Schrid & Partner

Engineering AG
Zoughausstragsa 43, BOMM Zurich, Bwitzerkand

Schwwizerischer Kalibrierdienst
Service suisse d'étalonnage
Sorvizio avizrero di laralura
Swiss Calibration Service

Accredited by Hw Bwiss Aconxlitation Sorvice [SA8) Accreditation e.: SCS 108
The Swiss Accreditation Service is one of the signatories 1o the Ea
Multilateral Agreement lor the recognition ol calibralion certificales

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 mstrument 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. Uncerainty is not required,

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

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

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

s  Channel separation: Influence of a voltage on the neighbor channels not subjact to an
input voltage.

e AD Converter Values with inputs shorfed: Values on the internal AD converter
corresponding to zero input voltage

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

« Input Offset Current: Typical value for information; Maximum channel input offset
currant, not considaring the input resistanca,

s Inpul resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zercing and during measurement.

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

«  Fower consumption: Typical value for information. Supply currants in various operating
modes.

Cortilicate No. DAES-1220_Dec10 Page 2 ol 5

Page: 87 of 90



iETEK Report No.: 118S076R-HP-US-P03V01

DC Voltage Measurement
A/D - Converter Resolution nominal

High Range: 1LSB = B.ipV, full range = -100.. +300 mV
Low Range: 1LSEB &inV, full range = -1....... +3amV
DASY maasurament parameters: Auta Zero Tima: 3 sac; Measuring tima: 3 sec
Callbration Factors X ¥ F4
High Range 405,229 + 0.1% (k=2) | 404.950 £ 0.1% (k=2) | 404.184 £ 0.1% (k=2)
Low Range 387007 £ 0.7% (k=2) | 3.98601 L 0.7% (k=2) | 3982087 £ 0.7% (k=2)

Connector Angle

Connector Angle to ba used in DASY systam 177.5%£1"

Certificate Mo: DAE4-1220_Dec10 Page 3of 5
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Appendix

1. DC Voltage Linearity )
High Range L Reading (uV) Difference (pV) Errar (%)
Channel X+ Input 200002.4 w2z | 0.00
_cnannér X + Input 20001.01 021 0.00
Channel X - Input -18887.57 2,63 0.0
Channel ¥ + Input 2000081 -2.52 0,00
Channel ¥ + Input 19998.0a -1.38 0.
Channel Y - Input 20001.39 1.29 0o |
Channel Z + Input - El’.‘lﬂui1—1 L . 1.59 0.00
Channel Z + Input 195988.31 -1.88 -0.01
Channel Z - Input -20000.78 099 0.00
Low Range Reading (pVv) Differance (uV) Errar (%)
Channel X +Input 1969.8 022 00
Channel X ~ #Input 149,68 _ -0.32 -0.16
Channel X - Input -200.45 -0.25 {},12_ ]
Channel Y +Input 1999.8 -0.27 -0.01
Channel ¥ + Input 199.03 -1.07 -0.54
Channel Y - Input 200,66 0.76 0.38
Channel Z + Input 2000.0 (.04 -0.00
Channel Z + Input 198 64 “1.26 083
Channel Z = Input -201.38 -1.46 0.73

2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Comman mode High Range Low Range
Input Voltage {mV) Average Reading (pV) Average Reading [uV)
Channel X . 200 | 10.60 B.52
=200 -7.59 -8.45
Channel ¥ 200 I -0.86
- 200 8.01 8.51
-C.?mnll Zz 200 12.06 12,10
- -_Eﬂl:l -13.84 . -14.4%

3. Channel separation
DASY measurement parametars: Auto Zero Time: 3 sec; Measuring time: 3 soc

Input Voltage (mV) | Channel X (V) | Channel ¥ (uV) | Channel Z (uV)
Channel X 200 B 2.85 -0.96
Channal ¥ 200 1.5(!_ - 341
Channel £ 200 229 -1.66 =
Caortilicale No: DAE4-1220_Dec10 Page 4 of &

Page: 89 of 90



Quielek

Report No.: 118S076R-HP-US-P03V01

4. AD-Converter Values with inputs shorted

High Range (LSB)

DASY meagurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Low Range (LSB)

Channel X 15905 14404
E:annal 'r - 16020 13780
rChannul Z 15898 14978

5. Input Offset Measurement

DASY measurement parametars: Auto Zaro Time: 3 sac; Measuring time; 3 sec
Input 10M&2
Average (uV) | min. Offset (V) | max. Ottsst (uv) | ' Ef:;“'““

l:;anrlnl X -0.06 -1.34 1.46 043

Channel ¥ -4.1_.85 -2.00 Q.10 0.32

Channal Z 0,00 2 44 0.46 044

6. Input Offset Current
MNominal Inpul circuitry offset current on all channels: <2514

7. Input Resistance (Typical values for infarmation) _

Zeroing (kOhm) Measuring (MOhm)

Channel X 200 200
Channel ¥ 200 1 200
Channel Z 200 200

8. Low Battery Alarm Voltage (Typical valuss for infarmaticn)

Typlcal values Alarm Leveal (VDC)

Supply (+ Vog) . +7.9
Supply (- Vec) ]

9. Power Consumption (Typical values for information) _ .
Typical values Switched off (ma) | Stand by {ma) Transmitting {ma)
Supply (+ Vec) +0.01 +6 +14
Supply (- Veo) ~0.01 s 9

Cenificate Mo: DAE4-1220_Dec10 Page 5ol &
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