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1. CERTIFICATE OF COMPLIANCE (SAR EVALUATION)

Product Name: | GSM Mobile Phone
Trade Name: | N/A

Model Name.: | S12U

Series Model: | N/A

Applicant
Discrepancy:
Devices supporting

GPRS:
Description Test
Modes(worst | SIM 1 and SIM2 is a chipset unit and tested as single chipset
case):

Device Category: | PORTABLE DEVICES

Update the applicant and the manufacturer, model name and brand.

N/A

Exposure Category: | GENERAL POPULATION/UNCONTROLLED EXPOSURE

Date of Test: | July 14, 2012

Heng Da Chuang Xin Technology Limited

Applicant: | »601 Guoren Building,3rd Rd.of High-Tech park,Nanshan District,SZ,China

Heng Da Chuang Xin Technology Limited

A Manufacturer: | Ag61 Guoren Building,3rd Rd.of High-Tech park Nanshan District,SZ,China

Application Type: | Certification

APPLICABLE STANDARDS AND TEST PROCEDURES

STANDARDS AND TEST PROCEDURES TEST RESULT

FCC OET 65 Supplement C No non-compliance noted

Deviation from Applicable Standard

None

The device was tested by Compliance Certification Services Inc. in accordance with the measurement]
methods and procedures specified in OET Bulletin 65 Supplement C(Edition 01-01). The test results in
this report apply only to the tested sample of the stated device/equipment. Other similar device/equipment]
will not necessarily produce the same results due to production tolerance and measurement uncertainties.

Approved by: Tested by:
- -7
’QM .HOO )am Rior
Hadiif Hoo Jason Qiao
RF Manager Test Engineer
Compliance Certification Services Inc. Compliance Certification Services Inc.
Page 3 of 86 Rev. 01

This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




Compliance Certification Services Inc.

FCCID:

- ff Report No: KS120710A22-SF  Reference No: KS111012A01-SF 00V-S12U

Date of Issue :July 16, 2012

2. EUT DESCRIPTION
Product Name: | GSM Mobile Phone
Model Name: | S12U
Series Model: | N/A

Compared the initial Model name LA1:
Model Discrepancy: | The motherboards are the same ,only model name , brand name and color
are different.

Brand Name: | N/A
FCC ID: | OOV-S12U
GPRS Level: | N/A

Power reduction: | NO

DTM Description: | N/A

Device Category: | Production unit

GSM: 850: 824.2 ~ 848.8 MHz
GSM: 1900: 1850.2 ~ 1909.8 MHz

Transmit| GSM: 850: 824.2 ~ 848.8 MHz
Power(Average):| GSM: 1900: 1850.2 ~ 1909.8 MHz

Frequency Range:

GSM 850 Band:

GSM 850: 32.58 dBm
GSM 1900 Band:
GSM 1900: 29.16dBm

Max. SAR:

Modulation Technique: | GSM : GMSK

Power supply and ADP (rating) :
Model No.: S12U

Input: AC100-240V, 0.1 A, 50/60 Hz
Output: DC5V, 500m A

Battery (rating) :

Capacitance: 500mAh

Rated Voltage: 3.7V

Charge Limit: 4.2V

Accessories:

Antenna Specification: | GSM: PIFA antenna

Operating Mode: | Maximum continuous output

Page 4 of 86 Rev. 01
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




ff Report No: KS120710A22-SF  Reference No: KS111012A01-SF

Compliance Certification Services Inc.

FCCID:

00V-S12U Date of Issue :July 16, 2012

. REQUIREMENTS FOR COMPLIANCE TESTING DEFINED BY
THE FCC

The US Federal Communications Commission has released the report and order “Guidelines for
Evaluating the Environmental Effects of RF Radiation", ET Docket No. 93-62 in August 1996. The
order requires routine SAR evaluation prior to equipment authorization of portable transmitter
devices, including portable telephones. For consumer products, the applicable limit is 1.6 mW(/g for
an uncontrolled environment and 8.0 mW/g for an occupational/controlled environment as
recommended by the ANSI/IEEE standard C95.1-1999. According to the Supplement C of OET
Bulletin 65 “Evaluating Compliance with FCC Guide-lines for Human Exposure to Radio frequency
Electromagnetic Fields", released on Jun 29, 2001 by the FCC, the device should be evaluated at
maximum output power (radiated from the antenna) under “worst-case” conditions for normal or
intended use, incorporating normal antenna operating positions, device peak performance
frequencies and positions for maximum RF energy coupling.

. TEST METHODOLOGY

The Specific Absorption Rate (SAR) testing specification, method and procedure for this

Mobile Phone is in accordance with the following standards:

Xl 47 CFR Part 2 (2.1093)

X IEEE C95.1-1999

[ ] KDB 248227 D01 SAR measurement procedures for 802.11 b/g transmitters

X] KDB 648474 D01 SAR evaluation considerations for handsets with multiple transmitters and

antennas

[ IKDB 447498 D01 Mobile Portable RF Exposure

[ ] KDB 941225 D04 Evaluating SAR for GSM/(E)GPRS Dual Transfer Mode

XIOET Bulletin 65 Supplement C (Edition 01-01)

[ IKDB941225 D01 v02 SAR measurement procedures for 3G Devices -CDMA 200/EV-DO-
WCDMA/HSDPA/HSPA-

. TEST CONFIGURATION

The device was controlled by using a base station emulator R&S CMU200. Communication
between the device and the emulator was established by air link. The distance between the DUT
and the antenna of the emulator is larger than 50 cm and the output power radiated from the
emulator antenna is at least 30 dB smaller than the output power of DUT. The DUT was set from
the emulator to radiate maximum output power during all tests.

Measurements were performed on the lowest, middle, and highest channel for each testing position.
For SAR testing, EUT is in GSM link mode. In GSM link mode, its crest factor is 8,

. DOSIMETRIC ASSESSMENT SETUP

These measurements were performed with the automated near-field scanning system DASY 5 from
ATTENNESSA. The system is based on a high precision robot (working range greater than 0.9 m),
which positions the probes with a positional repeatability of better than £ 0.02 mm. Special E- and
H-field probes have been developed for measurements close to material discontinuity, the sensors
of which are directly loaded with a Schottky diode and connected via highly resistive lines to the
data acquisition unit. The SAR measurements were conducted with the E-field PROBE EX3DV4
(manufactured by SPEAG), designed in the classical triangular configuration and optimized for
dosimetric evaluation. The probe has been calibrated according to the procedure described in [7]
with accuracy of better than +10%. The spherical isotropy was evaluated with the procedure
described in [8] and found to be better than £0.25 dB. The phantom used was the SAM Twin
Phantom as described in FCC supplement C, IEE P1528 and CENELEC EN 62209.
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The Tissue simulation liquid used for each test is in according with the FCC OET65 supplement C
as listed below.

Ingredients Fr(z'(\]/lt;ezr;cy
(% by weight) 450 835 915 1900 2450
Tissue Type Head Body Head Body Head Body Head Body Head Body
Water 38.56 51.16 41.45 52.4 41.05 56.0 54.9 40.4 62.7 73.2
Salt (NaCl) 3.95 1.49 1.45 1.4 1.35 0.76 0.18 0.5 0.5 0.04
Sugar 56.32 46.78 56.0 45.0 56.5 41.76 0.0 58.0 0.0 0.0
HEC 0.98 0.52 1.0 1.0 1.0 1.21 0.0 1.0 0.0 0.0
Bactericide 0.19 0.05 0.1 0.1 0.1 0.27 0.0 0.1 0.0 0.0
Triton X-100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 36.8 0.0
DGBE 0.0 0.0 0.0 0.0 0.0 0.0 44.92 0.0 0.0 26.7
Dielectric Constant | 43.42 58.0 42.54 56.1 42.0 56.8 39.9 54.0 39.8 52.5
Conductivity (S/m) 0.85 0.83 0.91 0.95 1.0 1.07 1.42 1.45 1.88 1.78
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6.1 MEASUREMENT SYSTEM DIAGRAM
Ui
[ 1 P DASYS

robof confrolier

The DASY5 system for performing compliance tests consists of the following items:

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

e 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.

e 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.

e The Electro-optical converter (EOC) performs the conversion between optical and electrical
of the signals for the digital communication to the DAE and for the analog signal from the
optical surface detection. The EOC is connected to the measurement server.

e 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.

e A probe alignment unit which improves the (absolute) accuracy of the probe positioning.
e A computer operating Windows 7.
e DASYS5 software.

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

e The SAM twin phantom enabling testing left-hand and right-hand usage.

e The device holder for handheld mobile phones.

Tissue simulating liquid mixed according to the given recipes.

Validation dipole kits allowing validating the proper functioning of the system.
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6.2SYSTEM COMPONENTS

The DASY5 measurement server is based on a PC/104 CPU board
with a 400MHz intel ULV celeron, 128MB chip-disk and 128 MB RAM.
The necessary circuits for communication with either the DAE4(or
DAE3) electronic box as well as the 16-bit AD-converter system for
optical detection and digital I/O interface are contained on the DASY5
I/O-board, which is directly connected to the PC/104 bus of the CPU
board.

The measurement server performs all real-time data evaluation for field
measurements and surface detection, controls robot movements and
handles safety operation.

The PC-operating system cannot interfere with these time critical
processes. All connections are supervised by a watchdog, and
disconnection of any of the cables to the measurement server will
automatically disarm the robot and disable all program-controlled robot
movements. Furthermore, the measurement server is equipped with
two expansion slots which are reserved for future applications. Please
note that the expansion slots do not have a standardized pinout and
therefore only the expansion cards provided by SPEAG can be
inserted. Expansion cards from any other supplier could seriously

damage the measurement server. Calibration: No calibration required.

DAE)

The data acquisition electronics (DAE4) 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 mechanical probe mounting device includes two different sensor
systems for frontal and sideways probe contacts. They are used for|
mechanical surface detection and probe collision detection. The input
impedance of the DAE4 box is 200MOhm; the inputs are symmetrical
and floating. Common mode rejection is above 80 dB.

EX3DV4 Isotropic E-Field Probe for Dosimetric Measurements

Construction: Symmetrical design with triangular core
Built-in shielding against static charges

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

Calibration: Basic Broad Band Calibration in air: 10-3000 MHz.

Conversion Factors (CF) for HSL 900 and HSL 1800
CF-Calibration for other liquids and frequencies upon
request.

Frequency: 10 MHzto >6 GHz; Linearity: + 0.2 dB (30 MHz to 3
GHz)

Directivity: + 0.3 dB in HSL (rotation around probe axis)
+ 0.5 dB in HSL (rotation normal to probe axis)
Dynamic Range: 10 yW/g to > 100 mW/g; Linearity: £ 0.2 dB
(noise: typically < 1 yW/g)
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Dimensions: Overall length: 337 mm (Tip: 9 mm)
Tip diameter: 2.5 mm (Body: 10 mm)
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%.

Interior of probe

SAM Twin Phantom

Construction:

The shell corresponds to the specifications of the
Specific Anthropomorphic Mannequin (SAM)
phantom defined in IEEE 1528-200X, CENELEC
50360 and IEC 62209. It enables the dosimetric
evaluation of left and right hand phone usage as
well as body mounted usage at the flat phantom
region. A cover prevents evaporation of the liquid.
Reference markings on the phantom allow the
complete setup of all predefined phantom positions
and measurement grids by manually teaching
three points with the robot.

Shell Thickness: 2 0.2 mm
Filling Volume: Approx. 25 liters

Dimensions: Height: 850mm; Length: 1000mm; Width:
750mm

SAM Phantom (EL14 v4.0)

Description Construction:

Phantom for compliance testing of handheld and
body-mounted wireless devices in the frequency
range of 30 MHz to 6 GHz. ELI4 is fully compatible
with the latest draft of the standard IEC 62209 Part Il
and all known tissue simulating liquids. ELI4 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 supported by software version
DASY4/DASY5.5 and higher and is compatible with all
SPEAG dosimetric probes and dipoles

Shell Thickness: 2.0 £ 0.2 mm (sagging: <1%)
Filling Volume: Approx. 25 liters
Dimensions: Major ellipse axis: 600 mm
IMinor axis: 400 mm 500mm
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Device Holder for SAM Twin Phantom
Construction: In combination with the Twin SAM Phantom, the ™

|

Mounting Device (made from POM) enables the
rotation of the mounted transmitter in spherical
coordinates, whereby the rotation point is the ear
opening. The devices can be easily and
accurately positioned according to IEC, IEEE,
CENELEC, FCC or other specifications. The
device holder can be locked at different phantom
locations (left head, right head, and flat phantom).

System Validation Kits for SAM Twin Phantom

Construction: Symmetrical dipole with 1/4 balun Enables
measurement of feedpoint impedance with NWA
Matched for use near flat phantoms filled with
brain simulating solutions Includes distance
holder and tripod adaptor.

Frequency: 900,1800,2450,5800 MHz

Return loss: > 20 dB at specified validation position

Power capability: > 100 W (f < 1GHz); > 40 W (f > 1GHz)

Dimensions:
D835V2: dipole length: 161 mm; overall height: 340 mm
D1800V2: dipole length: 72.5 mm; overall height: 300 mm
D1900V2: dipole length: 67.7 mm; overall height: 300 mm

D2450V2: dipole length: 51.5 mm; overall height: 290 mm
D5GHZzV2: dipole length: 20.6 mm; overall height: 300mm

System Validation Kits for ELI14 phantom

Construction: ~ Symmetrical dipole with I/4 balun Enables
measurement of feedpoint impedance with NWA
Matched for use near flat phantoms filled with
brain simulating solutions Includes distance
holder and tripod adaptor.

Frequency: 900, 1800, 2450, 5800 MHz
Return loss: > 20 dB at specified validation position
Power capability: > 100 W (f < 1GHz); > 40 W (f > 1GHz)

Dimensions:
D835V2: dipole length: 161 mm; overall height: 340 mm [
D1800V2: dipole length: 72.5 mm; overall height: 300 mm
D1900V2: dipole length: 67.7 mm; overall height: 300 mm
D2450V2: dipole length: 51.5 mm; overall height: 290 mm
D5GHZzV2: dipole length: 20.6 mm; overall height: 300 mm
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/7. EVALUATION PROCEDURES

DATA EVALUATION

The DASY 5 post processing 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, aig, aj1, a2
- Conversion factor ConvF;
- Diode compression point dcp;
Device parameters: - Frequency f
- Crest factor cf
Media parameters: - Conductivity c
- Density Jo,

These parameters must be set correctly in the software. They can be found in the component
documents or be imported into the software from the configuration files issued for the DASY 5
components. In the direct measuring mode of the multi-meter 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:

V.=U.+U, E
with V; = Compensated signal of channel i(i = x, y, z)
U; = Input signal of channel i (i=x,y, 2)
cf = Crest factor of exciting field (DASY 5 parameter)
dcp; = Diode compression point (DASY 5 parameter)

From the compensated input signals the primary field data for each channel can be evaluated:
E-field probes: - V2
' {Norm,*ConvF

H-field probes: _ At Auf +a.f
P Hi:\/\ﬁ‘ f
with V, = Compensated signal of channeli(i = x, y, z)

Norm; = Sensor sensitivity of channeli  (i=x, Y, z)
uV/(V/m)? for EOfield Probes

ConvF = 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):

E.={E.+E,+E.
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The primary field data are used to calculate the derived field units.

o

p -1000

with  SAR = local specific absorption rate in mW/g
Eiwt = total field strength in V/m

SAR =E.-

c = conductivity in [mho/m] or [Siemens/m]
Jol = 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 as a free space field.

2

p __Eau O p _H377

e 3770
with  Ppwe = Equivalent power density of a plane wave in mW/cm?
Ewt = total electric field strength in V/im
Hiot = total magnetic field strength in A/m

SAR EVALUATION PROCEDURES

The procedure for assessing the peak spatial-average SAR value consists of the following steps:

e Power Reference Measurement

The reference and drift jobs are useful jobs for monitoring the power drift of the device under test in
the batch process. Both jobs measure the field at a specified reference position, at a selectable
distance from the phantom surface. The reference position can be either the selected section’s grid
reference point or a user point in this section. The reference job projects the selected point onto the
phantom surface, orients the probe perpendicularly to the surface, and approaches the surface
using the selected detection method.

e Area Scan

The area scan is used as a fast scan in two dimensions to find the area of high field values, before
doing a finer measurement around the hot spot. The sophisticated interpolation routines
implemented in DASY 5 software can find the maximum locations even in relatively coarse grids.
The scan area is defined by an editable grid. This grid is anchored at the grid reference point of the
selected section in the phantom. When the area scan’s property sheet is brought-up, grid was at to
15 mm by 15 mm and can be edited by a user.

e Zoom Scan

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. The default zoom scan measures 5 x 5 x 7 points within
a cube whose base faces are centered around the maximum found in a preceding area scan job
within the same procedure. If the preceding Area Scan job indicates more then one maximum, the
number of Zoom Scans has to be enlarged accordingly (The default number inserted is 1).

e Power Drift measurement

The drift job measures the field at the same location as the most recent reference job within the
same procedure, and with the same settings. The drift measurement gives the field difference in dB
from the reading conducted within the last reference measurement. Several drift measurements are
possible for one reference measurement. This allows a user to monitor the power drift of the device
under test within a batch process. In the properties of the Drift job, the user can specify a limit for
the drift and have DASY 5 software stop the measurements if this limit is exceeded.
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SPATIAL PEAK SAR EVALUATION

The procedure for spatial peak SAR evaluation has been implemented according to the IEEE1529
standard. It can be conducted for 1 g and 10 g.

The DASY 5 system allows evaluations that combine measured data and robot positions, such as:
* maximum search
* extrapolation
* boundary correction
* peak search for averaged SAR

During a maximum search, global and local maximum searches are automatically performed in 2-D
after each Area Scan measurement with at least 6 measurement points. It is based on the
evaluation of the local SAR gradient calculated by the Quadratic Shepard’s method. The algorithm
will find the global maximum and all local maxima within -2 dB of the global maxima for all SAR
distributions.

Extrapolation

Extrapolation routines are used to obtain SAR values between the lowest measurement points and
the inner phantom surface. The extrapolation distance is determined by the surface detection
distance and the probe sensor offset. Several measurements at different distances are necessary
for the extrapolation.

Extrapolation routines require at least 10 measurement points in 3-D space. They are used in the
Cube Scan to obtain SAR values between the lowest measurement points and the inner phantom
surface. The routine uses the modified Quadratic Shepard’s method for extrapolation. For a grid
using 5x5x7 measurement points with 5mm resolution amounting to 343 measurement points, the
uncertainty of the extrapolation routines is less than 1% for 1 g and 10 g cubes.

Boundary effect

For measurements in the immediate vicinity of a phantom surface, the field coupling effects
between the probe and the boundary influence the probe characteristics. Boundary effect errors of
different dosimetric probe types have been analyzed by measurements and using a numerical
probe model. As expected, both methods showed an enhanced sensitivity in the immediate vicinity
of the boundary. The effect strongly depends on the probe dimensions and disappears with
increasing distance from the boundary. The sensitivity can be approximately given as:

5= 8, + Spexpl ——oos(m=—)
i (.I """.

Since the decay of the boundary effect dominates for small probes (a<<}), the cos-term can be
omitted. Factors Sb (parameter Alpha in the DASY 5 software) and a (parameter Delta in the DASY
5 software) are assessed during probe calibration and used for numerical compensation of the
boundary effect. Several simulations and measurements have confirmed that the compensation is
valid for different field and boundary configurations.

This simple compensation procedure can largely reduce the probe uncertainty near boundaries. It
works well as long as:

« the boundary curvature is small

« the probe axis is angled less than 30_ to the boundary normal

« the distance between probe and boundary is larger than 25% of the probe diameter
+ the probe is symmetric (all sensors have the same offset from the probe tip)

Since all of these requirements are fulfilled in a DASY 5 system, the correction of the probe
boundary effect in the vicinity of the phantom surface is performed in a fully automated manner via
the measurement data extraction during post processing.
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8. MEASUREMENT UNCERTAINTY

UNCERTAINTY BUDGE ACCORDING TO IEEE 1528-2003
Error Description \liglzzgi/?ty gir;?i%tﬂl;gyn Divisor|C; 1g S:}irflzr)d i%Vl or Ve
[Measurement System
Probe calibration 5.5 normal 1 1 5.5 o0
Axial isotropy of probe 4.7 rectangular| 3 0.7 1.9 0
Hemispherical Isotropy of probe 19.6 rectangular| 3 0.7 3.9 0
Probe linearity 4.7 rectangular| 3 1 2.7 0
Detection Limit 1.0 rectangular| 3 1 10.6 0
Boundary effects 1.0 rectangular| 3 1 10.6 0
Readout electronics 0.3 normal 1 1 0.3 0
Response time 0.8 rectangular| 3 1 0.5 0
|integration time 12.6 rectangular| 3 1 1.5 0
Probe positioning 2.9 rectangular| 3 1 1.7 0
Probe positioner 10.4 rectangular| 3 1 10.2 0
RF ambient Noise 3.0 rectangular| 3 1 1.7 0
RF ambient Reflections +3.0 |rectangular| <3 1 +1.7 %
[Max.SAR Eval +1.0  |rectangular| <3 1 +0.6 %
Test Sample Related
Device positioning 2.9 normal 1 1 2.9 145
Device holder uncertainty 13.6 normal 1 1 13.6 5
Power drift 5.0 rectangular| 3 1 2.9 0
Phantom and Set up
Phantom uncertainty 4.0 rectangular| 3 1 2.3 0
Liquid conductivity(target) 5.0 rectangular| V3 |0.64 1.8 ©
Liquid conductivity(meas.) 2.5 rectangular| 1 0.64 1.6 o0
Liquid permittivity(target) 5.0 rectangular| 3 0.6 1.7 0
Liquid permittivity(meas.) 2.5 rectangular 1 0.6 1.5 0
Combined Standard Uncertainty +10.7 387
Coverage Factor for 95% kp=2
Expanded Standard Uncertainty +21.4

Table: Worst-case uncertainty for DASY5 assessed according to IEEE1528-2003.
The budge is valid for the frequency range 300 MHz to 6G Hz and represents a worst-case analysis.
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9. EXPOSURE LIMIT
(A\). Limits for Occupational/Controlled Exposure (W/kg)
Whole-Body Partial-Body Hands, Wrists, Feet and Ankles
0.4 8.0 20.0
(B). Limits for General Population/Uncontrolled Exposure (W/kg)
Whole-Body Partial-Body Hands, Wrists, Feet and Ankles
0.08 1.6 4.0

Note: Whole-Body SAR is averaged over the entire body, partial-body SAR is averaged over any 10
gram of tissue defined as a tissue volume in the shape of a cube. SAR for hands, wrists, feet and
ankles is averaged over any 1 grams of tissue defined as a tissue volume in the shape of a cube.

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

Occupational/Controlled Environments are defined as locations where there is exposure that
may be incurred by people who are aware of the potential for exposure, (i.e. as a result of
employment or occupation).

NOTE
GENERAL POPULATION/UNCONTROLLED EXPOSURE
PARTIAL BODY LIMIT
1.6 W/kg
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10. EUT ARRANGEMENT
Please refer to IEEE1528-2003 illustration below.

10.1 ANTHROPOMORPHIC HEAD PHANTOM

Figure 7-1a shows the front, back and side views of SAM. The point “M” is the reference point for
the center of mouth, “LE” is the left ear reference point (ERP), and “RE” is the right ERP. The ERPs
are 15 mm posterior to the entrance to ear canal (EEC) along the B-M line (Back-Mouth), as shown
in Figure 7-1b. The plane passing through the two ear reference points and M is defined as the
Reference Plane. The line N-F (Neck-Front) perpendicular to the reference plane and passing
through the RE (or LE) is called the Reference Pivoting Line (see Figure 7-1c). Line B-M is
perpendicular to the N-F line. Both N-F and B-M lines should be marked on the external phantom
shell to facilitate handset positioning. Posterior to the N-F line, the thickness of the phantom shell
with the shape of an ear is a flat surface 6 mm thick at the ERPs. Anterior to the N-F line, the ear is
truncated as illustrated in Figure 7-1b. The ear truncation is introduced to avoid the handset from
touching the ear lobe, which can cause unstable handset positioning at the cheek.

Figure 7-1a
Front, back and side view of SAM (model for the phantom shell)

LE
Figure 7-1b Figure 7-1c
Close up side view of phantom showing the ear region Side view of the phantom showing relevant markings and the 7

cross sectional plane locations

EEC N

I - mar reference polint
EC - antrance 1o ear canal

Figure 7-1b Figure 7-1c
Close up side view of phantom showing the ear region Side view of the phantom showing relevant markings and the 7
cross sectional plane locations
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10.2 DEFINITION OF THE “CHEEK/TOUCH” POSITION
The “cheek” or “touch” position is defined as follows:

a. Ready the handset for talk operation, if necessary. For example, for handsets with a cover piece,
open the cover. (If the handset can also be used with the cover closed both configurations must
be tested.)

b. Define two imaginary lines on the handset: the vertical centerline and the horizontal line. The
vertical centerline passes through two points on the front side of the handset: the midpoint of
the width wt of the handset at the level of the acoustic output (point A on Figures 7-2a and 7-2b),
and the midpoint of the width wb of the bottom of the handset (point B). The horizontal line is
perpendicular to the vertical centerline and passes through the center of the acoustic output
(see Figure 7-2a). The two lines intersect at point A. Note that for many handsets, point A
coincides with the center of the acoustic output. However, the acoustic output may be located
elsewhere on the horizontal line. Also note that the vertical centerline is not necessarily parallel
to the front face of the handset (see Figure 7-2b), especially for clamshell handsets, handsets
with flip pieces, and other irregularly-shaped handsets.

c. Position the handset close to the surface of the phantom such that point A is on the (virtual)
extension of the line passing through points RE and LE on the phantom (see Figure 7-2c), such
that the plane defined by the vertical center line and the horizontal line of the handset is
approximately parallel to the sagittal plane of the phantom.

d. Translate the handset towards the phantom along the line passing through RE and LE until the
handset touches the pinna.

e. €) While maintaining the handset in this plane, rotate it around the LE-RE line until the vertical
centerline is in the plane normal to MB-NF including the line MB (called the reference plane).

f. Rotate the handset around the vertical centerline until the handset (horizontal line) is
symmetrical with respect to the line NF.

g. While maintaining the vertical centerline in the reference plane, keeping point A on the line
passing through RE and LE and maintaining the handset contact with the pinna, rotate the
handset about the line NF until any point on the handset is in contact with a phantom point
below the pinna (cheek). See Figure 7-2c. The physical angles of rotation should be noted.

Figure 7.2¢c
Phone “cheek” or “touch” position. The reference points for the right ear (RE), left ear (LE)
and mouth (M), which define the reference plane for handset positioning, are indicated.
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10.3 DEFINITION OF THE “TILTED” POSITION
The “tilted” position is defined as follows:
a. Repeat steps (a) — (g) of 7.2 to place the device in the “cheek position.”

b. While maintaining the orientation of the handset move the handset away from the pinna along
the line passing through RE and LE in order to enable a rotation of the handset by 15 degrees.

Rotate the handset around the horizontal line by 15 degrees.

While maintaining the orientation of the handset, move the handset towards the phantom on a
line passing through RE and LE until any part of the handset touches the ear. The tilted position
is obtained when the contact is on the pinna. If the contact is at any location other than the
pinna (e.g., the antenna with the back of the phantom head), the angle of the handset should be
reduced. In this case, the tilted position is obtained if any part of the handset is in contact with
the pinna as well as a second part of the handset is contact with the phantom (e.g., the antenna
with the back of the head).

Figure 7-3
Phone “tilted” position. The reference points for the right ear (RE), left ear (LE) and mouth
(M), which define the reference plane for handset positioning, are indicated.
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11. MEASUREMENT RESULTS

11.1 TEST LIQUIDS CONFIRMATION

SIMULATED TISSUE LIQUID PARAMETER CONFIRMATION
The dielectric parameters were checked prior to assessment using the HP85070C dielectric probe
kit. The dielectric parameters measured are reported in each correspondent section.

IEEE SCC-34/SC-2 P1528 RECOMMENDED TISSUE DIELECTRIC PARAMETERS

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 and extrapolated according to the head parameters specified in P1528

Target Frequency Head Body
(MHz) & o (S/m) & 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 45.3 5.27 48.2 6.00

(¢, = relative permittivity, ¢ = conductivity and p = 1000 kg/m®)

Page 19 of 86 Rev. 01
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




M (17 Report No: KS120710A22-SF  Reference No: KS111012A01-SF

FCCID:
O0V-S12U

Compliance Certification Services Inc.

Date of Issue :July 16, 2012

11.2 LIQUID MEASUREMENT RESULTS

The following table give the recipes for tissue simulating liquid:

For Head:
Frequency Water | Sugar | Salt | Cellulose | Preventol | DGBE | Conductivity | Permittivity
(MHz) (%) | (%) | (%) (%) (%) (%) (o) ()
835 41.07 | 47.31 | 115 0.23 0.24 0 0.90 41.50
1800,1900,2000 | 54.88 0 0.21 0 0 44.91 1.40 40.00
2450 55.00 0 0 0 0 45.00 1.80 39.20
For Body:
Frequency Water | Sugar | Salt | Cellulose | Preventol | DGBE | Conductivity | Permittivity
(MHz) %) | (%) | (%) (%) (%) (%) (o) (&)
835 515 | 454 |1.12 0.21 0.25 0 0.97 55.20
1800,1900,2000 | 386 | 55.3 | 0.8 0 0 0 1.52 53.30
The following table give the targets for tissue simulating liquid:
For Head:
F Conductivit Permittivit
requency y +/- 5% Range 4 +/- 5% Range
(MHz) (o) (er)
835 0.90 0.86~0.95 41.50 39.40~43.60
1800,1900,2000 1.40 1.33~1.47 40.00 38.00~42.00
For Body:
F Conductivit Permittivit
requency y +/- 5% Range 4 +/- 5% Range
(MHz) (o) (er)
835 0.97 0.92~1.02 55.20 52.44~57.96
1800,1900,2000 1.52 1.44~1.60 53.30 50.64~55.96
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The following table show the measuring results for simulating liquid:

Ambient condition: Temperature: 21 °C Relative humidity: 58%

Liquid Typg Frequency | Temp. [°C]|Depth [cm]| Parameters | Target | Measured | Deviation[%]|Limited[%] Measured Date
21 15 Permitivity | 41.50 41.52 0.05 t5 2012-7-14
Head850 | 850 MHz
21 15 Conductivity [ 0.90 0.93 3.33 t5 2012-7-14
21 15 Permitivity | 55.20 55.18 -0.04 +5 2012-7-14
Body850 | 850 MHz
21 15 Conductivity [ 0.97 0.96 -1.03 +5 2012-7-14
21 15 Permitivity | 40.00 40.17 0.43 5 2012-7-14
Head1900(| 1900 MHz
21 15 Conductivity | 1.40 1.42 1.43 5 2012-7-14
21 15 Permitivity | 53.30 53.4 0.19 +5 2012-7-14
Body1900| 1900 MHz
21 15 Conductivity [ 1.52 1.54 1.32 +5 2012-7-14

11.3 PROBE CALIBRATION PROCEDURE

For the calibration of E-field probes in lossy liquids, an electric field with an
accurately known field strength must be produced within the measured lig-
nid. For standardization purposes it would be desirable if all measurements
which are necessary to assess the correct field strength would be traceable
to standardized measurement procedures. In the following two different cal-
ibration techniques are summarized:

Transfer Calibration with Temperature Probes

In lossy liquids the specific absorption rate (SAR) is related both to the
electric field (£) and the temperature gradient (d7/dt) in the lignid.
T

sAR — 2 |1E1Z = ¢
” ot

whereby o is the conductivity, p the density and ¢ the heat capacity of
the liguid.
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Hence, the electric field in lossy liguid can be measured indirectly by
measuring the temperature gradient in the liquid. Non-disturbing temper-
ature probes (optical probes or thermistor probes with resistive lines) with
high spatial resolution (<1-2mm) and fast reaction time (<1s) are avail-
able and can be easily calibrated with high precision [2]. The setup and
the exciting source have no influence on the calibration: only the relative
positioning uncertainties of the standard temperature probe and the E-field
probe to be calibrated must be considered. However, several problems limit
the available accuracy of probe calibrations with temperature probes:

e The temperature gradient is not directly measurable but must be eval-
uated from temperature measurements at different time steps. Special
precantion is necessary to avoid measurement errors caused by temper-
ature gradients due to energy equalizing effects or convection currents
in the liquid. Such effects cannot be completely avoided, as the mea-
sured field itself destroys the thermal equilibrium in the liguid. With
a careful setup these errors can be kept small.

e The measured volume around the temperature probe is not well de-
fined. It is difficult to calculate the energy transfer from a surrounding
eradient temperature field into the probe. These effects must be con-
sidered, since temperature probes are calibrated in liquid with homo-
geneous temperatures. There is no traceable standard for temperature
rise measurements.

e The calibration depends on the assessment of the specific density, the
heat capacity and the conductivity of the medium. While the specific
density and heat capacity can be measured accurately with standard-
ized procedures (~ 2% for ¢; much better for p) , there is no standard
for the measurement of the conductivity. Depending on the method
and liquid, the error can well exceed £5%.

e Temperature rise measurements are not very sensitive and therefore
are often performed at a higher power level than the E-field measure-
ments. The nonlinearities in the system (e.g., power measurements,
different components, etc.) must be considered.

Considering these problems, the possible accuracy of the calibration of E-
field probes with temperature gradient measurements in a carefully designed
setup is about £10% (RSS) [4]. Recently, a setup which is a combination of
the waveguide techniques and the thermal measurements was presented in

[7]. The estimated uncertainty of the setup is £5% (RSS) when the same
liquid is used for the calibration and for actual measurements and +7-9%
(RSS) when not., which is in good agreement with the estimates given in [4].
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Calibration with Analytical Fields

In this method a technical setup is used in which the field can be calculated
analytically from measurements of other physical magnitudes (e.g., input
power). This corresponds to the standard field method for probe calibration
in air; however, there is no standard defined for fields in lossy liquids.

When using calculated fields in lossy liquids for probe calibration, several
points must be considered in the assessment of the uncertainty:

e The setup must enable accurate determination of the incident power.

e The accuracy of the calculated field strength will depend on the as-
sessment of the dielectric parameters of the liquid.

e Due to the small wavelength in liguids with high permittivity, even
small setups might be above the resonant cutoff frequencies. The field
distribution in the setup must be carefully checked for conformity with
the theoretical field distribution.

In the following section a setup which allows the analytical calculation
of the SAR will be introduced.

New Waveguide Setup for Probe Calibration
Rectangular waveguides are self-contained systems. In the frequency band
in which only the dominant TE; mode exists, highly accurate fields can be
generated for calibration purposes if reflections can be minimized or compen-
sated for. Considerable standing waves unavoidably occur if a lossy liquid
is inserted in the waveguide. However, the cross sectional field distribution
which is defined only by the geometry is not modified by these standing
waves, a fact which can be utilized for generating well defined fields inside
lossy liguid.

Three different standard waveguides (R9, R14 and R22) with overlapping
frequency ranges were realized covering the frequency range of interest, i.e..
from 800 up to 2500 MHz. In each waveguide, a planar, dielectric slab (e-
= 3.3) was introduced to minimize reflections (return loss < -10dB). The
lossy tissue simulating liguid in which the probe had to be calibrated was
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Figure 5.1: Experimental setup for assessment of the conversion factor when
using a vertically rectangular waveguide.

The here presented waveguide system is a robust and easy-to-use setup en-
abling calibration of dosimetric E-field probes with high precision. Ewven
more important is that the calibration of the setup can be reduced to power
measurements which can be traced to a standard calibration procedure. The
practical limitation given by the waveguide size to the frequency band be-
tween 800 and 2500 MHz is not severe in the context of compliance testing,
since the most important operational frequencies of mobile communications
systems are covered. The presented waveguide system is therefore well suited
for implementation as a standard calibration technique for dosimetric probes
in this frequency range. For frequencies below 800 MHz, transfer calibration
with temperature probes remains the most practical way to achieve calibra-
tion with decent precision.
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filled into the vertically standing waveguide. The medinm depth had to be
chosen such that the standing waves within the liquid were negligible, i.e.,
larger than three times the skin depth (< -50 dB at the interface liquid-slab).
The attenuation of the wavegnide adapters was determined to be 0.05dB by
the transmission method using two identical adapters. Table 5.1 gives an
overview of some of the construction details.

R9 R14 R22
WG cross section™  248x 124 165x82.5 109x54.7
Spacer height® o0 30 25
Liquid height* 150 130 80

*

all dimensions in mm

Table 5.1: Description of the wavegnide systems.

With these setups, the total power absorbed by the lossy liguid can be
accurately determined by measurement of the forward and reflected powers.
Since all power entering the lossy liquid is absorbed by the liquid, the volume
SAR can be determined as:

4 (ijm — Iuhﬂl}

SARY = —
abd

p 1 E Iy
msz(?rﬁ} e(—22/4) (5.2)
a

The here presented waveguide system is a robust and easy-to-use setup en-
abling calibration of dosimetric E-field probes with high precision. Ewven
more important is that the calibration of the setup can be reduced to power
measurements which can be traced to a standard calibration procedure. The
practical limitation given by the waveguide size to the frequency band be-
tween 800 and 2500 MHz is not severe in the context of compliance testing,
since the most important operational frequencies of mobile communications
systems are covered. The presented waveguide system is therefore well snited
for implementation as a standard calibration technique for dosimetric probes
in this frequency range. For frequencies below 800 MHz, transfer calibration
with temperature probes remains the most practical way to achieve calibra-
tion with decent precision.
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11.4 SYSTEM PERFORMANCE CHECK

The system performance check is performed prior to any usage of the system in order to guarantee
reproducible results. The system performance check verifies that the system operates within its
specifications of £10%. The system performance check results are tabulated below. And also the
corresponding SAR plot is attached as well in the SAR plots files.

SYSTEM PERFORMANCE CHECK MEASUREMENT CONDITIONS

e The measurements were performed in the flat section of the SAM twin phantom filled with head
and body simulating liquid of the following parameters.

e The DASY5 system withan E-fileld probe EX3DV4 SN: 3755 was used for the measurements.

e The dipole was mounted on the small tripod so that the dipole feed point was positioned below
the center marking of the flat phantom section and the dipole was oriented parallel to the body
axis (the long side of the phantom). The standard measuring distance was
15 mm (below 1 GHz) and 10 mm (above 1 GHz) from dipole center to the simulating liquid
surface.

e The coarse grid with a grid spacing of 10mm was aligned with the dipole.

e Special 7x7x7 fine cube was chosen for cube integration (dx=5 mm, dy= 5 mm, dz= 5 mm).
e Distance between probe sensors and phantom surface was set to 2.5 mm.

e The dipole input power was 1W+3%.

e The results are normalized to 1 W input power.
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Depth of Liquid

o Note: For SAR testing, the depth is larger than 15cm shown above

Reference SAR values

The reference SAR values were using measurement results indicated in the dipole calibration
document (see table below

Frequency Local SAR at Surface Local SAR at Surface
(MH2z) g AR | Mg SR (Above Feed Point) (y = 2cm offset from feed point)

850 Head 9.57 6.23

141 4.9
850 Body 9.92 6.55
1900 Head 40.50 21.10

67.6 6.6
1900 Body 39.70 21.10
2450 Head 54.80 25.30

104.2 7.7
2450 Body 52.90 24.50
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SYSTEM PERFORMANCE CHECK RESULTS
Ambient conduction
SYSTEM PERFORMANCE CHECK RESULTS
Ambient conduction
Temperature: 21 °C Relative humidity: 58%
System Validation Dipole: D835V2-SN:4d114 Date: July 14, 2012
Head Simulatinf Liquid
Parameters Target Measured Deviation[%] Limited[% ]
Frequency | Temp. [°C]| Depth [cm]
19 SAR 9.52 9.80 2.94 +10
850 MHz 20.30 15.00
10g SAR 6.20 6.28 1.29 10
Temperature: 21 °C Relative humidity: 58%
System Validation Dipole: D835V2-SN:4d114 Date: July 14, 20121
B ody Simulatinf Liquid
Parameters Target Measured Deviation[%] Limited[%]
Frequency | Temp. [°C]| Depth [cm]
1gSAR| 1012 10.08 -0.40 10
850 MHz 20.30 15.00
10g SAR 6.64 6.52 -1.81 10
Temperature: 21 °C Relative humidity: 58%
System Validation Dipole: D1900V2-SN:5d136 Date: July 14, 2012
Head Simulatinf Liquid
Parameters Target Measured Deviation[%] Limited[%]
Frequency | Temp. [°C]| Depth [cm]
1g SAR| 41.20 40.12 -2.62 10
1900 MHz 20.30 15.00
10g SAR| 21.32 21.08 -1.13 10
Temperature: 21 °C Relative humidity: 58%
System Validation Dipole: D1900V2-SN:5d136 Date: July 14, 2012
B ody Simulatinf Liquid
Parameters Target Measured | Deviation[%] | Limited[% ]
Frequency | Temp. [°C] | Depth[cm]
1gSAR]| 4040 41.32 2.28 +10
1900 MHz 20.30 15.00
10g SAR| 21.24 20.60 -3.01 10
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11.5 EUT TUNE-UP PROCEDURES AND TEST MODE
The following procedure had been used to prepare the EUT for the SAR test.

To setup the desire channel frequency and the maximum output power. A Radio Communication Tester
“CMU200 ” was used to program the EUT.

GSM 850/ GSM 1900
Network Support: GSM only
Main Service: Circuit Switched
Power Setting: 33dBm / 33dBm

Maximum conducted power was measured by replacing the antenna with an adapter for conductive
measurement.

Conducted output power (Average) For GSM 850/GSM1900:

Frequency GSM mode
GSM
Channel MHz before after
128 824.2 32.58 32.16
GSM850 190 836.6 32.17 32.13
251 848.8 32.14 32.12
Frequency GSM mode
GSM
Channel MHz before after
512 1850.2 29.16 29.11
GSM1900 661 1880.0 29.07 29.03
810 1909.8 29.09 29.06

According to the customer declared power:

The tune-up maximum
Mode Power(customer declared) Range
(dBm)
GSM 850 32.95+/-0.5 33.45~32.45
GSM 1900 28.74+/-0.5 28.24~29.24
Measured conduct maximum power:
Measurement conducted Power
Mode

(dBm)

GSM 850 32.58

GSM 1900 29.16
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Extrapolated maximum SAR value :

According to Tune-Up Info max possible conducted output power the customer declared
the maximum extrapolated SAR value as following table:

The The tune-up The
maximum The maximum maximum extrapolated
Mode conducted SAR value Power(customer | The ratio maximum
Power (W/Kg) declared) SAR
(dBm) (dBm) (W/Kg)
GSM 850 32.58 0.847 33.45 1.22 1.033
GSM 1900 29.16 0.731 29.24 1.19 0.870
Note : The ratio is tune-up maximum power(mW) and measured conduct power(mW)
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11.6 SAR HANDSETS MULTI XMITER ASSESSMENT
KDB 648474 simultaneous SAR evaluation:

NO: Only one transmission unit, no apply

Antenna Location:

oot

oL

1aaisssanvis QOL
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11.7 EUT SETUP PHOTOS

Cheek device with right head phantom.

Tilt device with right head phantom

~

W

EUT Setup Configuration 1 EUT Setup Configuration 2

Tilt device with left head phantom

-

Cheek device with left head phantom.

_EUT Setup Configuration 3 EUT Setup Configuration 4

Up in body position Down in body position

-
-~

-

EUT Setup Confiauration 5 EUT Setup Configuration 6
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11.8 SAR MEASUREMENT RESULTS
Date of Measurement: July 14, 2012

SAR Measurement GSM 850 Crest Factor: 8 (Duty cycle: 12.5%)

EUT Configuration 1&2

EUT iti F iqui Drif
UT Setup Condition requency I__I_|grL:]|g SAR(1g) | Power L.rl tt Limit
Position Antenna | Channel MHz [°C] (W/kg) Drift (clirgl) (W/kg)
o 128 824 .2 20.0 0.824 -0.02
3 Fixed 190 836.6 20.0 0.806 0.01
e
c ©) 251 848.8 20.0 0.735 -0.04 +/-
2 0.21 1.6
x 128 824.2 20.0 0.591 -0.05 | ©
- Fixed 190 836.6 20.0 0495 | -0.02
= 251 848.8 20.0 0.438 -0.07
EUT Configuration 3&4
EUT Setup Conditi F iqui Drift
etup ~ondrtion feauency #'gr‘]’q'g SAR(1g) | Power Li:“t Limit
Position Antenna Channel MHz [°C] (W/kg) Drift (0B) (W/kg)
o 128 824.2 20.0 0.579 0.09
é Fixed 190 836.6 20.0 0.819 -0.12
e | © 251 848.8 20.0 0.751 0.16 | +/-
@ 0.21 1.6
— 128 824.2 20.0 0.581 0.03 :
- Fixed 190 836.6 20.0 0.492 -0.09
= 251 848.8 20.0 0.468 -0.10
EUT Configuration 5:UP
EUT Setup Condition Frequenc iqui Drift
P auency #‘g#}'g SAR(1g) | Power Li:“t Limit
Position Antenna | Channel MHz [°C] (W/kg) Drift (dB) (W/kg)
Flat(1.5cm) | Fixed 128 824.2 20.0 0.386 | 0.04 0+é'1 1.6
EUT Configuration 6:Down
EUT Setup Condition Frequenc iqui Drift
P auency #‘g#}'g SAR(1g) | Power Li:“t Limit
Position Antenna | Channel MHz C] (W/kg) Drift (dB) (W/kg)
Flat(1.5cm) Fixed 128 824.2 20.0 0.847 -0.06 O+é-1 1.6

Remarks: For SAR testing, EUT is in GSM link mode. In GSM850 link mode, its crest factor is 8. (Duty

cycle: 1:8)
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Date of Measurement: July 14, 2012

SAR Measurement GSM 1900 Crest Factor: 8 (Duty cycle: 12.5%)

EUT Configuration 1&2

EUT Setup Condition Frequency Liquid SAR(1g) | Powe Drift Limit
Temp . Limit
Position Antenna | Channel MHz [°C] (W/kg) r Drift (:E;I) (W/kg)
o 512 1850.20 20.0 0.731 -0.01
g Fixed 661 1880.00 20.0 0.626 0.04
=
%} o 810 1910.00 20.0 0.659 0.17 +/- 16
x 512 1850.20 20.0 0647 | 0.02 | 021
- Fixed 661 1880.00 20.0 0.595 | -0.04
= 810 1910.00 20.0 0.575 0.02
EUT Configuration 3&4
EUT Setup Condition Frequency Liquid SAR(1g) | Power Drift Limit
Temp | Limit
Position | Antenna | Channel MHz [°C] (Wikg) Drift (dB) (Wikg)
o 512 1850.20 20.0 0.497 -0.08
§ Fixed 661 1880.00 20.0 0.401 0.02
% O 810 1910.00 20.0 0.438 -0.16 +/- 16
- 512 1850.20 20.0 0516 | 0.02 |0.21
- Fixed 661 1880.00 | 20.0 0485 | -0.05
= 810 1910.00 20.0 0.367 0.01
EUT Configuration 5:UP
EUT Setup Condition Frequenc iqui Drift
P auency #'gr‘:]'g SAR(1g) | Power Li:ﬂt Limit
Position Antenna | Channel MHz C] (W/kg) Drift (dB) (W/kg)
. +/-
Flat(1.5cm) Fixed 512 1850.20 20.0 0.301 -0.04 0.41 1.6
EUT Configuration 6:Down
EUT Setup Condition Frequenc iqui Drift
P auency #'gr‘:]'g SAR(1g) | Power Li:ﬂt Limit
Position Antenna | Channel MHz C] (W/kg) Drift (dB) (W/kg)
. +/-
Flat(1.5cm) |  Fixed 512 1850.20 20.0 0.658 | -0.13 0.41 1.6

Remarks: For SAR testing, EUT is in GSM link mode. In GSM1900 link mode, its crest factor is 8. (Duty

cycle: 1:8)
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12. EUT PHOTO
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13. EQUIPMENT LIST & CALIBRATION STATUS
Name of Equipment Manufacturer Type/Model Serial Number Calibration Due

PC HP Core(rm)3.16G| CZC048171H N/A

Signal Generator Agilent E8257C MY43321570 05/12/2013

S-Parameter Network Agilent E5071B MY42301382 03/11/2013

nalyzer
Wireless Communication R&S CMU200 | SN:B23-03291 05/12/2013
est Set

Power Meter Agilent E4416A QB41292714 03/16/2013

Peak & Average sensor Agilent E9327A CF0001 03/16/2013

E-field PROBE SPEAG EX3DV4 3755 01/20/2013

R SPEAG D835V2 4d114 01/10/2013

DIPOLE 1500MAZ SPEAG D1900V2 50136 01/05/2013

PIPOLE 200002 SPEAG D2450V2 817 01/26/2013
DUMMY PROBE SPEAG DP_2 SPDP2001AA N/A
SA(%ET@%)O M SPEAG  |QDOVA001BB 1102 N/A
Twin SAM Phantom SPEAG QD000P40CD 1609 N/A
ROBOT SPEAG TX60  |F10/5E6AA1/A101 N/A
ROBOT KRC SPEAG cssC  |F10/5E6AA1/C101 N/A
LIQUID CALIBRATION KIT | ANTENNESSA | 41/05 OCP9 00425167 N/A

DAE SD000D04BJ DEA4 1245 01/11/2013
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14. FACILITIES

All measurement facilities used to collect the measurement data are located at

. No.10, Weiye Rd., Innovation Park, Eco & Tec. Development Part, Kunshan City, Jiangsu
Province, China.
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16. ATTACHMENTS

Exhibit Content
System Performance Check Plots

SAR Test Plots

Probe calibration report EX3DV4 SN3755

Dipole calibration report D835V2 SN:4d114

Dipole calibration report D1900V2-SN:5d136

DAE calibration report DEA4 SD0O00D04BJ SN: 1245
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APPENDIX A: PLOTS OF PERFORMANCE CHECK

The plots are showing as followings.
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Test Laboratory: Compliance Certification Services Inc.
System Performance Head Check-D850_2012.07.14
DUT: Dipole 850 MHz D835V2; Type: D835V2; SN:4d114
Communication System: CW; Frequency: 850 MHz

Medium parameters used: f = 850 MHz; o = 0.93 mho/m; & = 41.52; p = 1000 kg/m

Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY5 Configuration:
e Probe: EX3DV4 - SN3755; ConvF(8.99, 8.99, 8.99); Calibrated: 1/20/2012
e Sensor-Surface: 3mm (Mechanical Surface Detection), Sensor-Surface: 4mm (Mechanical
Surface Detection)
e Electronics: DAE4 Sn1245; Calibrated: 1/11/2012
¢ Phantom: Twin SAM Phantom; Type: QD 000 P40 CD; Serial: 1609
¢ Measurement SW: DASY52, Version 52.6 (1); SEMCAD X Version 14.4.2 (2595)
System Performance Check at Frequencies Below 1 GHz/d=15mm, Pin=250 mW,
dist=3.0mm (EX-Probe)/Area Scan (7x12x1):
e Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 3.359mW/g
System Performance Check at Frequencies Below 1 GHz/d=15mm, Pin=250 mW,
dist=3.0mm (EX-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0:
e Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 58.77 VV/m; Power Drift = 0.00052 dB
Peak SAR (extrapolated) = 3.524W/kg
SAR(1 g) = 2.45 mW/g; SAR(10 g) = 1.57 mWI/g
Maximum value of SAR (measured) =3.342 mW(/g

3

mWig
—3.359

—2.292

1.255

0.737

0.319

0.00187
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Test Laboratory: Compliance Certification Services Inc.
System Performance Body Check-D850_2012.07.14
DUT: Dipole 850 MHz D835V2; Type: D835V2; SN:4d114
Communication System: CW; Frequency: 850 MHz

Medium parameters used: f = 850 MHz; o = 0.96 mho/m; & = 55.18; p = 1000 kg/m
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY5 Configuration:
e Probe: EX3DV4 - SN3755; ConvF(9.07, 9.07, 9.07); Calibrated: 1/20/2012
e Sensor-Surface: 3mm (Mechanical Surface Detection), Sensor-Surface: 4mm (Mechanical
Surface Detection)
e Electronics: DAE4 Sn1245; Calibrated: 1/11/2012
e Phantom: Twin SAM Phantom; Type: QD 000 P40 CD; Serial: 1609
¢ Measurement SW: DASY52, Version 52.6 (1); SEMCAD X Version 14.4.2 (2595)
System Performance Check at Frequencies Below 1 GHz/d=15mm, Pin=250 mW,
dist=3.0mm (EX-Probe)/Area Scan (7x12x1):
e Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 3.355mW/g
System Performance Check at Frequencies Below 1 GHz/d=15mm, Pin=250mW,
dist=3.0mm (EX-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0:
e Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 58.74 V/m; Power Drift = 0.0021 dB
Peak SAR (extrapolated) = 3.714W/kg
SAR(1 g) = 2.52 mW/g; SAR(10 g) = 1.63 mW/g
Maximum value of SAR (measured) = 3.298mW/g

3

mW/g
(—3.365

I 2.202

1.259

0.835

0.319
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Test Laboratory: Compliance Certification Services Inc.

System Performance Head Check-D1900_2012.07.14

DUT: Dipole 1900 MHz D1900V2; Type: D1900V2; Serial: D1900V2 - SN:5d136
Communication System: CW; Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz; o = 1.42 mho/m; & = 40.17; p = 1000 kg/m

Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY5 Configuration:
e Probe: EX3DV4 - SN3755; ConvF(7.84, 7.84, 7.84); Calibrated: 1/20/2012
e Sensor-Surface: 3mm (Mechanical Surface Detection), Sensor-Surface: 4mm (Mechanical
Surface Detection)
e Electronics: DAE4 Sn1245; Calibrated: 1/11/2012
e Phantom: SAM1; Type: SAM; Serial: 1609
¢ Measurement SW: DASY52, Version 52.6 (1); SEMCAD X Version 14.4.2 (2595)
System Performance Check at Frequencies Above 1 GHz/d=10mm, Pin=250 mW,
dist=3.0mm (EX-Probe) 2/Area Scan (7x7x1):
e Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 10.141mW/g
System Performance Check at Frequencies Above 1 GHz/d=10mm, Pin=250mW,
dist=3.0mm (EX-Probe) 2/Zoom Scan (7x7x7) (7x7x7)/Cube 0:
e Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 104.61 V/m; Power Drift = 0.0032 dB
Peak SAR (extrapolated) = 16.549 W/kg
SAR(1 g) =10.03 mWI/g; SAR(10 g) =5.27 mW/g
Maximum value of SAR (measured) = 10.919 mW/g
mW/g
— 10.141

3

— 8.116

6.090

4.065

2.039

0.014
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Test Laboratory: Compliance Certification Services Inc.

System Performance Body Check-D1900_2012.07.14

DUT: Dipole 1900 MHz D1900V2; Type: D1900V2; Serial: D1900V2 - SN:5d136
Communication System: CW; Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz; o = 1.54 mho/m; & = 53.40; p = 1000 kg/m

Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY5 Configuration:
e Probe: EX3DV4 - SN3755; ConvF(7.23, 7.23, 7.23); Calibrated: 1/20/2012
o Sensor-Surface: 3mm (Mechanical Surface Detection), Sensor-Surface: 4mm (Mechanical
Surface Detection)
e Electronics: DAE4 Sn1245; Calibrated: 1/11/2012
e Phantom: SAM1; Type: SAM; Serial: 1609
¢ Measurement SW: DASY52, Version 52.6 (1); SEMCAD X Version 14.4.2 (2595)
System Performance Check at Frequencies Above 1 GHz/d=10mm, Pin=250mW, dist=3.0mm
(EX-Probe) 2/Area Scan (7x7x1):
Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 10.139 mW/g
System Performance Check at Frequencies Above 1 GHz/d=10mm, Pin=250mW, dist=3.0mm
(EX-Probe) 2/Zoom Scan (7x7x7) (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 104.3 VV/m; Power Drift = 0.0001 dB
Peak SAR (extrapolated) = 16.529 W/kg
SAR(1 g) =10.33 mW/g; SAR(10 g) = 5.15 mW/g
Maximum value of SAR (measured) = 10.953 mW/g

3

myfq
i—10.139

(— 8.516

6.293

4.365%

2.339

0.014
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APPENDIX B: DASY CALIBRATION CERTIFICATE

The DASY Calibration Certificates are showing as followings .
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrassa 43, B0HM Zurlch, Switzerland
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Calibrabon procemure]s) QH GﬁL’ﬂE,‘I‘ﬁ
Calibration procedure for dipole validation kits

Caibwation date January 10, 2011

This calibraton carificata documents tha tracaabilily 10 natioral standards, which realizo tho physical units of measurements (515

The measurérnents and tha uncesainties with confidence probabéty are given on the lobowing pages and ars san af the cerlificate
Al cefibrationgs have been corducted in the dosaed laboratory ity anvironmant tamperaturs (224 31°C and homidily < TO%%

Calibratoin Equipmant used {METE critical for calibraton)

Primary '=._|:-|--|1:_|-r_|~.' : = e Tl Dt {Certificate No. ) Scheduled Calibration
| Powes meter ERM-2424 GEET4EI70H B6-ei-10) (Mo, 217-01266 ool il
| Powes sensor HP 84814 LiS3TsEeTEa D6-Ont=10 INo. 217-01286} ek
| Ratgrence 20 dB Aftenualar S 5086 (P -Mar-10 [No, 217-01158) Mar-11

Typa-N mismaich combination SH: B047.2 / DB32T 2-Mar 10 (Na, 21701162} Mar11

Aaference Probe ESIDVE Sk 35 30-Apr-10 (No. ES1-3205_Apri0) Aprl

DAE4 3N 631 1 Qi Yo, DAE4E01_Jun1d) Jun-11

Secondary Siandands | IEI ¥ Chack Date (1 house] Soheduisd Check
Powar sensor HP BAB1A [ wrvaromzae7 18:0t.02 (in house check Oct-0g) In howse check: Oci-11
AF panamaior RS SMT-08 | 1010005 A-fug-39 (in house check Oc1-08) In house check: Oe-11
MNatwark Analyzor HP BTS3E | W537300565 54208 1B-0er-01 {In hduse check Det-10) In hoirse check: Cci-11

Mams Function Shgnature
| Casbrated by Jetan Kasiradi Labortony Technician e ’ ==
\__',..f-—'—__':?___

Approved by Katial Pakovic Tachnizal Marngar -;ﬁ@ |

This caliteation aedificale shall not ba raproduced excapt in full withoud written apgroval of (i lsboratony, |
Corificata No: DB3sW2-4d114_Jan11 Page 1ol 9
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x v,z
/A nat applicable or not maasured

Calibration Is Performed According to the Following Standards:

a) |IEEE 5td 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement 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

c) Federal Communications Commission Office of Engineering & Technology (FGCC QET),
“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 85

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
= Measurement Conditions; Further details are available from the Validation Report at the end
of the certificate. All figures stated in the cerificate are valid at the frequency indicated.

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

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

» Electrical Delay; One-way delay between the SMA connector and the antenna feed point.
No uncerainty required,

= 54R measured: SAR measured at the stated antenna input power.

» S5AR 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,

Cadilicalo No: DB3EY2-4d114 Jani] Page 2ol 9
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Measurement Conditions
DASY systam configuration, as 1ar as not given on page 1
DASY Verslon DASYS VBa.6
Extrapolation Advanced Exfrapolaticn
Phantom Modular Flat Phantom V4.9
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dy. dy. dz =5 mm
Fragquency B35 MHz 4 1 MHz
Head TSL parameters
The foflowing paramalers and calculations wera applisd -
' Temperature Permittivity Conductvity
Hominal Head TSL parameters oo 41.5 0.90 mho/m
| Measured Head TSL parameters {22.0=0.2)°C 413 +6% 089 mhoim £ 6% |
i Head TSL temperature during test {21.0 £ 0.21 °C
SAR result with Head TSL
SAR averaged over 1 em” {1 g) of Head TSL Caondition
SAR measured 250 mW Inpul powear 23Bmw ig
SAR normalized normalized to 1W S22 mW /g
SAH for nominal Head TSL paramaters noematized to 1W .57 mW g = 17.0 % (k=2)
SAR averaged over 10 cm” {10 g} of Head TSL condition
SAR measured 250 mW input power 1.55mW /g
SAF normalized normalized to 1W B.20 mW /g
5AR tor nominal Head TSL parametars normalized o 1W 6.23 mW /g = 16.5 % (k=2)
Carificate No: D@&asVz-4d1 14_Janii Pege 3 of 4
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Body TSL parameters
Tha foflowing parameters and calculations were applied : .
Temperature | Permittivity Conductivity
Nominal Body TSL parameters 220G . 55.2 D97 mho'm
Measured Body TSL parameters (220 +02)°C 54,146 % 0,80 mhoim < 6 %
Body TSL temperature during test | (26 0.2]°C
SAR result with Body TSL
SAR averaged over 1 em” {1 g) of Bady TSL Candition
SAR measurad 250 mW input power 253 mW ig
SAR normadized normalized 1o TW 101 mW ig
SAR for pominal Body TSL parameters normalized fo 1W B5.92 mW / g + 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g} of Body TSL condition
SAR measured 250 mW input power 1.66 MW /g
SAR normalized | mormghized to 1W EB4mW /g
SAR for nominal Body TSL parameters normalized 1o 1W 6.55 mW / g = 16.5 %% (k=2)
Cerificate Mo: DB3SY2-4d114_Jan11 Pago 4 ol 9
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Appendix
Antenna Parameters with Head TSL
Impadance, transformed o feed paint | B3} -2.6 [
Retum Loss | _29-’ EIE'_ =
Antenna Parameters with Body TSL
| Impedance. transformed 1o fesd point = 476 L) - 4.6 41
| Retum Loss -2554dB
General Antenna Parameters and Design
: E|;:-:"FII.I;:EI.1 Dal.a;.' {one diraction) 1.400 ns

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

The dipole is made of standard semirgid coaxial cable. The center conductor of the feeding line is direcly connacted 1o the
second arm of the dipole. The antenna is therefore shor-circuitad for DC-signals

Mo excessive force must be apphed 1o the dipole arms, because they might bend or the soldered connacticns near the
feadpoint may be damaged

Additional EUT Data

| Manufactured by SPEAG
i hManutaciuned on June 28, 2010
Cerificate Mo: DEISV2-4d114 Jan11 Pags 5ol B
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DASYS Validation Report for Head TSL

DatefTime: 03.01.2011 14:35:06
Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dvipole 835 MHz; Type: D835V 2; Serial: DE3SV2 - SN:ddl14

Communication System:; CW: Frequency: 833 MHz; Doty Cyeler 1:1

Medium; H51LNN)

Medium piramearess used: = 835 MHz; o = (L89 mhodim: o = 4009 p = 1D kgfma
Phantom section: Fliat Section

Measurement Stundard; DASYS (IEEETEC/ANS] C63.19-2007)

DASYS Conliguration:
o  Probe: ESIDV3 - SN3205; ConvF(6.03, 603, 603 Calibrated: 30,04 2010
o Sensor-Surface: 3mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 10.06.2010
+  Phantom: Fla Phantom <4.90; Type: QDODOPI9A A Serial: 1001
»  Measurement SW: DASYS2, V52 6.1 Build (408)
«  Postprocessing SW SEMCAD X, ¥V 14.4.2 Buirld {2595}

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

Relerence Yalve = 57.3 ¥/im; Power Drift = 0.000428.dB

Peak SAR (extrapolated) = 3.59 Wiky

SAR(L gl = 238 mW/g: SAR{1 g) = 1.55 mW/g

Maximum value of SAR (measured) = 2.56 mW/g

dB
-1

-15

0 dB =2 56mW/g

Carificate Mo: DEISY2-4d114_Jan11 Page 6ol 8@
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Impedance Measurement Plot for Head TSL

Cartifecole Mo: DEIEV2-4d1 12 Janll |'-"|:1.;-=- T ol g
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DASYS Validation Report for Body

Date/Tome:; 10.01.2011 10:33:12
Test Laboratory: SPFEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DS3SV2; Serial: DE3SV2 - SN:4d114

Communication System: CW; Frequency: 835 MHz; Duty Cyele: 11

Medium: MELS00

Medium parameters used! { = 833 MHe: o =099 mho/m; & = 54. 1 p = 1000 h;;_n"mI
Phantom section: Flat Section

Measurement Standard; DASY S (IEEE/AEC/ANST C63,19-2007)

[PASY S Configuration:
o Probe: ESIDV3 - SN3205; ConyF(3,86, 5,86, 5.86); Calibrated: 30.04.2010
# Sensor-Surface: 3mm { Mechanical Surface Detection)
« Electronics! DAE4 Sn601; Calibrated: 10.06.2010)
«  Phantom: Flat Phantom 4.9L; Type: QDODOP4SAA; Serial: 1001
o Measurement SW: DASYS2, V52:6.1 Build (408)

« Postprocessing SW: SEMCAD X, VIi4.4.2 Build (2595)

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

Peak SAR (extrapolated) = 3.727 Wikg

SAR(] g} = 2.53 mWig: SAR(10 g} = L.66 mW/g

Maximum value of SAR (measured) = 2,944 mW /g

dB

-3.00

-6.00

-9.00

-12.00

-165.00

(1 db = Z.940mW /e

Cartificats MNo: DEISV2-40114_Jan11 Pags &ofd
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Impedance Measurement Plot for Body TSL

Cedilicate Mo DBISV2-4d114_Jani
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DASY Calibration Certificate-Extended Dipole-835MHz Calibrations

According to KDB 450824 D02, Dipoles must be recalibrated at least once every three years; however,
immediate re-calibration is required for the following conditions. The test laboratory must ensure that
the required supporting information and documentation have been included in the SAR report to qualify
for the extended 3-year calibration interval

1)When the most recent return-loss, measured at least annually, deviates by more than 20% from the
previous measurement (i.e. 0.2 of the dB value) or not meeting the required -20 dB return-loss
specification

2)When the most recent measurement of the real or imaginary parts of the impedance, measured at
least annually, deviates by more than 5 Q from the previous measurement

Dipole Verification plot : D835V2 S/N:4d114
835MHz for Head:

1 Active ChfTrace 2 Response 3 Stimulus 4 Mkefanalysis 5 Instr State
MR S11 [F1]

>

1 Active ChiTrace ZResponse 3 Stmulus 4 Mir/finalysis 5 Instr State |

>

Print

Lag Ma

10.00
Abart Prinkin Phase

0.000
Printer Setup. Group Del

-10.00 Invett Imagd]

Polar
ES091A Setuy Lin Mag
-40.00
Misc Setup
SMiR.
-E0,00 Backlight
O Real
~60.00 Firmerare
| Revision Imaginar|

. -
1 Start 635 MHz IFBU 70 kHz 1 Start 635 MHz TFBIA 70 kHz Stop 1.1 GHz

835MHz for Body:

1 Active Ch/Trace 2 Response 3 Stimulus 4 MhrfAnalysis 5 Instr State 1 Active ChiTrace 2 Response 3 Stimulus 4 MkrfAnalysis 5 Instr State |

i P

PYint. Print

10.00
Abart Prinkin Ahort Prirg

0.000
Printer Setup. Printer Set}
-10.00 Invett Imagd Tnvert Im|

N

QN

ESO91A Setuy ESD914 Si
-40.00
Misc Setup Mist 5ef]
-50.00 Backight Backigl
On O
-£0,00 Firmware Firmea

| Revision

-70.00 -
1 Start 635 MHz IFBW 70 kHz Stop 1,1 GHz [ ! 1 Start 635 MHz IFBW 70 kHz Stop 1.1 GHz [EH[
1 0

| Reisiof

Meas | Stop | ExtRef | R
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D835V2 S/N:4d114 For HEAD

Return-Loss Deviate Real Deviate Imaginary Deviate .
Impedance Impedance Calibrate Date
(dB) (dB) Q) Q) Q) Q)

-29.466 52.262 -2.5822 2011-01-10
-29.585 0.119 53.635 1.373 -1.9448 0.6374 2012-01-10
D835V2 S/N:4d114 For BODY

Return-Loss Deviate Real Deviate Imaginary Deviate .
Impedance Impedance Calibrate Date
(dB) (dB) Q) (@) Q) (@)
-25.505 47.585 -4.5941 2011-01-10
-25.638 0.133 47.931 0.346 -4.6634 0.0693 2012-01-10

According to up table, the return loss is <-20dB, deviates by less than 20% from the previous

measurement ; the Real Impedance and Imaginary Impedance are all within 5 Q compared to the
previous measurement .
So, the verification result should extended calibration.
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CCS {Auden)
|CALIBRATION CERTIFICATE

Certificate No: D1900V2-5d136_Jan11

Client

Oibjoc D1800V2 - BN; 5d136

QA CAL-D5.vE
Calibration procedure for dipole validation kits

Calibration prosasiures|

Calibrahon mata

January 05, 2071

This cabration cartificale documants the traceabdify to national standands, which raaliza the physical units of maasuraments {51)
The meeswements and the wcaraingss with contidence probabilily are given an he Rllowing pages and am part of the certifcate

All calibralions have been conducted = the clesed Taborsiory Facilily: envvrorenant lemperaiune (22 = 31°C and humidiy « 70%

Calibration Equiprmant wusad (MATE crtical for calipration)

Prmary Giandards b# Cal Date [Cartificaba Mo
[ Powsar matar EPM-4424 CBIT4B0TM T 06-0ci-10 iNo, 217-01268) D
Prrwsir s HP B4A1A LISaraaesTRy 08-0ct-10 (Mo, 247-01268) Ot 11
Aalarancs 20 dB AflsnuElon SM: ROEE [20g) 30-%ar-10 (Mo, 217-01158) Plar-11
Typa-N mismatch combsnabion ST 2 1 DE3ET 3088ar-10MNo. 217-01162) Mar-11
Ralarence Probe ESIDVI SH- 308 30:-Apr-10'{No. ES2-3208 ApriD) Apri
"Z:F-Ed SM- B0 10-dum- 2 (Moo DAER-801_Jdunid) dufe11
‘Secondany Sianderds 0¥ Chack Dale [ house) Stheduted Check
Foeear sanaor HF B481A4 MY L1097 18-0ct-02 ({in house check Do-0a) In house chack: Ocl-11
AF ganesator ALS SMT-06 1 DD0as 4-Aug -89 {in house check Oc1-09) In house chack: Oct-11
Matwork Analyzar HP 8T53E US3TIa0580 54206 18-0ct-01 {in house check Oci-10) In house cheok: Oc-11
arma Fumnction 5=§|'léllule
Calibraled by Jaton Kasiratl Laboratory Technician f E’L
=L
|
Approved By Katia Pokovic Technical Manager

ki _— -

|ssued: January 5, 2011
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" I EIPT
Ca“'}rﬂtlﬂﬂ Laboratory of {Q'l{g,:::».:_ Sehwelrerischer Kallbriardlenst
Schmid & Pariner i “"-"“:"FP"E = Sarvice sulsse d'étalonnaga
Engineering AG g Sarvizio svizzero di taraturn
Zeughausstrasse 43, BI04 Zurich, Switzerland f-(__‘.'r‘;*-."_,\-* Swias Calibration Service
HFRR
Accremited by tha Swiss Accreditaton Sendoa {5AS) Accreditation Ne.: SCS 108

The Swiss Accreditation Service |s one of the signatories to the EA
Multilateral Agreement far the recognition of calibration certificates

Glossary:

TSL tissue simulating liguid

ConvF sensitivity in TSL / NOBM x.y.2
I not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE 5td 1528-2003, "|EEE Recommended Practice far Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wircless
Communications Devices: Measuremant Techniques”, December 2003

b) IEC 622081, "Procedurs to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢) Federal Communications Commissgion Office of Engineering & Technology (FCC QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additicnal Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radicfrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
dj DASY4/E System Handbook

Methods 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 Farameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom saction, with the arms oriented
parallel to the body axis.

= [Feed Point Impedance and Return Loss: Thase 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 teed point. The Betum Loss ensures low
reflected power. No uncerainty required.

» Flectncal Delay: One-way delay between the EMA connector and the antenna feed point
Mo uncertainty reguired.

s SAR measured; SAR measurad at the stated antenna input power.

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

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

Cenificate No: D1200V2-53136_Jan11 Page 2 of 9
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Measurement Conditions
DASY systemn configuration. as far as not given on page 1
DASY Version DASYS Va2 B |
Extrapolation Advanced Exlrapoiation
Phantom | Modular Flat Phamtom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 MHz = 1 MHz
Head T5L parameters
The following parametars and calculations ware applied. = - i
Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 40,0 1.40 mha'/m
Measured Head TSL parametars (22.0 +0.2)"C 38526 % 1.43 mha/m = B %
Head TSL temperature during test . (206 +021"C
SAR result with Head TSL
SAF averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 250 mwW input power 163mw.ig
SAR normalizad normatized to 1W 412mWig
SAR for nominal Head TSL parameters nermalized o 1W 40.5 mW /g = 17.0 % (k=2)
SAA averaged over 10 em” (10 g) of Head TSL condition
SAR measured 250 mW input pawer 533 mWig
SAR normalizad normalizad to 1W 21.3mW /g
SAR for nominal Head TSL paramedtars. normalized to 1W 21.1 mW /g £ 16.5 % (k=2}
Cadificata Na: D1800V2-5d1.36_Jan11 Page 3af 9
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Body TSL parameters
The following parameters and calculations ware applied -
Tempearature Parmittivity Conductivity
Mominal Body TSL parameters 220 53,3 1.52 mho'm
Measured Body TSL p:‘lra.m.éiars (220202} °C F29+65% 1.56 mho/m+ 6 %
Body TSL temperature during test 212202 °C

SAR result with Body TSL

SAR averaged over 1 cm® (1 g} of Body TSL Canditian
SAR measurad 250 mW Input power 101 mW /g
SAR nomalized normakized to 1W 404 mWig

SAR for nominal Body TSL parameters

normalized 1o 1W

39,7 mW / g £ 17.0 % (k=2

SAR for nominal Body TSL parameters

Carificate Mo: D1800W2-54136_Jani1

SAR averaged over 10 cm® (10 g) of Body TSL conditicn
SAH measund 250 mW inpul power 53 mW./g
SAR normalized nomelized 1o W M2mWig

namalized 1o 1W

Page 4ol 9

21.1 mW [ g + 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed pomnt E2aTo+82ik |
Relurn Loss 21,548 |
Antenna Parameters with Body TSL
! Impedance, transformed to feed point 720 +TH
| Raturn Lass 21.6d8
General Antenna Parameters and Design
: Electrical Deday (ona direction) i - 1.204 n&

Aftar long term use with 100W radiated power, only a slight warming of the dipale near the feedpoint can be meaaured

The dipole is made of standard semirigid coaxial cabla. The center conductor of the feading lire 15 diractly connectad Lo the
second arm of the dipole, The antanna is therefore shor-circuited for DC-signals

Mo axcessivae force must be applied 1o the dipole arms. becausa they might bend or the soldered connections near the
feadpoint may be damaged

Additional EUT Data

Manufaciured by SPEAG
Manifachired on April 14, 2010
Cartificats No: D1800V2-5d138_Jan11 Page 5 of &
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DASYS Validation Report for Head TSL

PutefTime: 04002011 185806
Test Laboratory: SPEAG. Zunch, Switzerland
DUT: Dipole 1900 MHz; Tyvpe: D00V 2; Serial: DIV - SN:5d136

Communication System: CW: Frequency: 1900 MHz; Duty Cycle: 1:1

Mediom: H5L L2 BR

Medium parameters used: f= 1900 MHz; o = 1.42 mho/m; £ = 38.7; p = 1000 kg/m'
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/TEC/ANST CA3,19-2007)

DASY S Configuration:
s Probe; ESIDV3 - SNI205; ConvFi3.09, 3,08, 5.09) Calibrated: 300042010
»  Sensor-Surface: 3mm ( Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 10.06.2010
«  Phantom: Flal Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 10601
+  Measuremsnt SW: DASYS2, V326 Build (401}

« Postprocessing SW: SEMCAD X, V14.4.2 Build (2595)

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

Reference Value = 987 Y/im: Power Drift =1.035 dB

Peak SAR (extrapolated) = 18.9 Wikg

SARI g) = 103 mW/g: SAR(10 g) = 5.33 mWi/ig

Maximum value of SAR (measured | = 1 2.9 mWig

25

(1dB = | L9mW/p

Cerilicate No: D1800V2-54136_Jan11 Page 6ol 8
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Impedance Measurement Plot for Head TSL
194z
Cartificate Nao: D1800V2-5d 156 _Jan11 Page 7ot 9
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DASYS Validation Report for Body

Date/Time: 05.01.2011 104348
Test Laborstory: SPEAG, Larich, Switzerland
DUT: Dipole 1900 MHz: Type: DI%V2; Serial: D190V - SN:5d136

Communication System: CW; Frequency: 1900 MHz; Duty Cycle: 1:1

Medium: MS5L U112 BB

Medium parameters used: £ = 1900 MHz; o = 1.56 mho/m: &= 53; p= 1000 ka/m”
Phantom section: Flat Section

Measurement Stindard: DASYS (IEEE/MECSANS] C63,19-2007)

DASYS Configuration;
= Probe: ES3DV3 - SN3205; ConvFid 59, 4.59, 4.59); Calibrated: 30.04.2010
o Sensor-Surface: Imm (Mechanical Surface Deection)
o FElectronics: DAE4 Sn601: Calibrated: 10062010
« Phantom: Flat Phantom 5.0 (back); T'vpe: QDOOOPS0AA; Seral: 1002
*  Measurement SW: DASYS52, V52,6 Build (401}

= Postprocessing SW: SEMCAD X, V14.4.2 Build (2595)

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

Relerence Value =963 Vi Power Dnft = -00.054 dB

Peak SAR [extrapolated) = 17.3 Wike

SARIL gl = 10,1 mW/g: SAR(10 g) = 531 mW/g

Maximum value of SAR (mepsured) = 128 mW/g

=20

0 dB = 12.8mW/g

Certificate No: D1800VE-5d136_Jan11 Page Bol 8
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Impedance Measurement Plot for Body TSL
5 han TR i
- - ]
Cenilicata Mo: D1900V2-5d138_Jan11 Page 8 of 9
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DASY Calibration Certificate-Extended Dipole-1900MHz Calibrations

According to KDB 450824 D02, Dipoles must be recalibrated at least once every three years; however,
immediate re-calibration is required for the following conditions. The test laboratory must ensure that
the required supporting information and documentation have been included in the SAR report to qualify

for the extended 3-year calibration interval

1)When the most recent return-loss, measured at least annually, deviates by more than 20% from the
previous measurement (i.e. 0.2 of the dB value) or not meeting the required -20 dB return-loss

specification

2)When the most recent measurement of the real or imaginary parts of the impedance, measured at
least annually, deviates by more than 5 Q from the previous measurement

Dipole Verification plot : D1900V2-S/N:5d136

1900MHz for Head:

1 Active ChiTrace ZResponse 3 Stimulus 4 MkrfAnalysis 5 Instr State

1 Active ChfTrace 2 Response 3 Skimulus 4 MkrfAnalysis 5 Instr State

A
. Print
Recall State
Abort Printi
art Printing Recallby
_____ File Name
Printer Setup...
Save Channel
Invert Image
i Recall Channel
Save Type
State & Cal
L Sl ChanneliTrace
Disp Only
Misc Setup o
) Trace Data. .
""" Backlight
—_— Exporer
""" Firmware
| Revision Return
=70.00 -
1 Stan 1.7 GH2 IFEW 70 kHz Stop 2.1 GH: [ 1 Seam 1.7 GHz IFEW 70 kHz Swop 2.1 GH: (R
Trace 2 Respol 3 Stimulus 4 Merfanalysis 5 Inskr State
P 511 Log Mag 10.00
& A
Print Print
Abort Printing Abort Printing
""" Printer Setup. .. Prinker Setup...
Invert Image Invert Image

ES0914A Setup

O

ES0914A Setup

Misc Setup Mistc Setup
""" Backlight Backlight
ON ON
—_— —_—
""" Firmware Firmware
| Revision ‘ Rewision
-70.00 — -
1 Start 1.7 GHz TFBI 70 lH2 Stop 2.1 GHz [ 1 Stam 1.7 GHz IFBW 70 kHz Stop 2.1 GH: [
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D1900V2-S/N:5d136 For HEAD

Return-Loss Deviate Real Deviate Imaginary Deviate .
Impedance Impedance Calibrate Date
(dB) (dB) Q) Q) Q) Q)
-21.536 52.740 8.1855 2011-01-05
-21.560 0.024 52.132 0.608 8.8463 0.6608 2012-01-04
D1900V2-S/N:5d136 For BODY
Return-Loss Deviate Real Deviate Imaginary Deviate .
Impedance Impedance Calibrate Date
(dB) (dB) Q) (@) Q) (@)
-21.583 47.227 7.6426 2011-01-05
-21.802 0.219 48.888 1.661 7.3649 0.2777 2012-01-04

According to up table, the return loss is <-20dB, deviates by less than 20% from the previous

measurement ; the Real Impedance and Imaginary Impedance are all within 5 Q compared to the
previous measurement .
So, the verification result should extended calibration.
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P

Calibration Laboratory of FBNISES, g Schweizsrimcher Kalibrinrdienst
Schmid & Partnar Il' Ty 'I C Feryice sulsse Walalonnage

Engineering AG g b = Servizie svizzero of laralura

X o LR £

Fripghausstrazea 43, 2004 2urich, Switrariand \\E&Rbﬂ/ 5 Swiss Callbration Bervics
Accreditnd by fe Swess Accrecmahion Sereoe (545) Accreditation Mo, SCS 108
Tha Swiss Accraditation Service & ofie of the sigratories 1o the EA&
Midtilataral Agrasamant Tor the recognition of calibration certificates
Clint CCS (Auden) Cenificats No: EX3-3755_Jan12

|CALIBRATION CERTIFICATE |

Tbject EX3DV4 - SN:3T55

shration procadir(s) QA CAL-01.vT, QA CAL-14v3, QA CAL-23.v4 and QA CAL-25.v3
Callbration procedure for dosimatnc E-field probes

Casibratian date Jan uary 2Q, 2012

his catbration cerificate docimants the iracsabidily (o mational standards. wihech reabze the physics! unils: of messuramarns (51

Tha maasuramaEnts and the urncanaintes with sonfdanoe probarilty ore given on the folowing pages and ara parl af e cenificabe
All calibrations have baen conducted in the closed labgrabary Taciily: enviranment emoecstiue (22 & 31°C snd hurnidity «

Calibrabon Equipment used (METE crtical for caltiraticn

Primmary Standamds De Cal Dain [Cerific Scheduded Caiibration

1 CGB41393E74 1-Apr-11 (Mg 2

Fower meter E4

Power sansar 44178 MY4 1485277 1-86i-11 (No 23701138

Prvwmr sangar E441 20 M4 | ABE0ET 11 {Ne 21701136}
Raference 1 dB Afenusios SN 35154 (2o 3-War-11 iNa, 21701156
Rafarenca 20 08 & S 35088 {20h) 30-Mai11 (Na, 2170

Reforence 30 48 Attanuator SN, 55120 {308 30-Mar-11 (Mo 2170

Reterance Pmbe ES30VE SN 3015 28-Dee 11 (Mo ESLA0TT_Deat )
DHE4 SH. 5ED 20-Apr-11 (Mo, DAE4.B0_Aprl)

| Secondary Standards

| RE genarabor HE 85480 1700

Metwark Analyoer HP BTEIE | UBSTI058S §8-051-01 (i house check Oc-1 1)

Mame Fianchion Signabira
| Cafibrated by fiatjs Pokows Techrica Manager S o

B
i

bpproved by Fiels Kustar Cunlty Manager A/ E é

srbed: January 20, 212
hig catbralion cerlificabe skall nol be reproducac except in full withaut written approval of 1he lEborabary

Canificate Mo: EX3-3755_Jan12 Paga 1 of 11
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeoghausstrasse 43, 8004 Zwrich, Switzerland

Schweizerischar Halibrisrdiens]
Bandce sulsse détalannage
Sarvizio svizzero di faraiura
Swiss Calibrailon Sarvice

Adtrediled by 1 Swiss Atmadiaban Senase (345 Accraditation Mo, SCE 1 I:I'B
The Swiss Accredilation Service is one of the sighalosies to the E&
Multilateral Agreement for the recognation of caliiration certificates

Glossary:

TSL lissue ssmiclating houid

NORMzYy.2 zensitivity in free space

ConvF sanativity in TSL | NORMz vz

DCP diode comprassion point

CF creaf factor (1iduty. cycle) of the RF signal

A B C modulation dependent Enearizalion parameders

Paolarization g = rotation arcund prbe axis

Palarizaticn # rotation around an axis that is in he plane normal to probe axis (st messuremant canter),

@, 3= 0 s normal 1o probe axis

Calibration is Performed According to the Following Standards:

a) 1EEE Std 1528-20013, "|IEEE Recoemmended Practice for Determiming the Peak Spatial-Averaged Specific
Absorplion Rate (SAR) in the Human Head from Wireless Communications Davices: Measurarnanl
Techmiques”, December 2003

by IEC B2208-1, “Pracedurs 1o maasure the Specilic Absorpton Rate [SAR) for hand-held devices usad in closa
proximity {o the ear (freguency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

o« NORMyy.2 Assessad fof E-fietd polanzation 4 = 0. < 800 MHE in TEM-cell; f= 1800 MHz: R22 waveguide)
MORMz v, 7 are anly intermadiate values, i e, the uncerainties of NORMy, vy 7z does not effect the E'-field
uncarlainty insida TSL (se0 below Convl)

s NORMx p r = NORMy, y, 2 " freguency miponsa (sea Freguency Responsa Chart). This linearization is
implemented in DASY4 software versions [ater than 4.2 The uncertaénty of the freguency response is ncluded
Ir the stated uncarlainty of CongF

o OCPx .z DCP are numencal inearzation parameters assassad based on the data of power sweap with TW
slgnail (na uncertainty required ), DCP does not dapend on frequency Hor media

s A yz Bayrz Cxyz VR yz A B Care numencal inearization parameters assessed based on the data of
power swoap for specific modulaton sgral. The paramalirs dé nol depond on frequency nar modia. VRS the
maximum calibration range expressed i RMS vollage across the diode

«  ConvF and Boungdery Effect Parameters: Assessad in flat phantom using E-field (or Temperature Transfer
Standard for < 800 MHz) and Inside wavegulde wsing analylical field disinbulions basad on powe!
measurements for f = 800 MHz. The same setups are used for assessment of the paramelers applied for
boundary compansation (alpha, depth) of which typlcal uncerainty values are givan, Thaso paramelars are
used in DASY4 sofiware to iImprove probe sccuracy close to the boundary. The sensitivity in TSL comesponds
to NORMY, vz * ConvE whareby the uncerainty comasponds to that given for ConvF, A frequency dependent
ConwF s used In DASY version 4 4 and higher which aliows extending the validity from £ 50 MHz to = 100
MHz

« Sphencal isotropy (30D dewiation from isotropy) in-a field of low gradionis reafizod using a fial phantom
axposad by a palch antenna

« Sensor Offsef, The sensor offset correspands-to the offsel of virtua! measuremant center from the probe tip
[on probe axis). Mo toierance required

Cerifieate No EX3-3755 Jani2 Paga 2 of 11
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Probe EX3DV4

SN:3755

Manufactured March 16, 2010
Calibrated January 20, 2012

Calibrated for DASY/EASY Systems

Nole, non-compatible with DASY2 syatem
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DASY/EASY - Parameters of Probe: EX3DV4 SN:3755

‘Basic Calibration Parameters

| |
| Sensor X | Sensor ¥ | Sensor Z Unc (k=2)
N (pVITVIm) Y 0.44 047 050 | =104
|DCP jmy 89.9 84.3 101.0
Modulation Calibration Parameters
. =
!IJII:} |£Dmmun|::t:|nn Systom Name PAR/ | A B C VR Une"
d8 | dBuV | m (=2}
10000 CW 0.0 ¥ ] .00 .00 1.00[ 157.0 240
¥ .00 000 1.0 {47F.8
JIE | z | ooo| ool

The repared uncertainty of measurement is stated as the standard uncertainty of measuremant multiphied
iby thix coverage factor k=2, which for a normal distribution correspends to a coverage probability of
i appraximately 95%

* The unsertaintios of Norm, ¥ Z e nol atiec the B fiold uncestainty insce TSL (ses Pages § and &
* Nurngnieg) iMearzation paramater uiksitarty rat regurod
Ureeriaimty @ dotermings imeg) Lhe manimum davance. i) rsa) seponss apply rig Tarabee g ana " a8 & myuare of tha hoid i
Cestificote No: EX3-3755 JaniZ Pape 4 of 11
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EX3IDV4 SN:3755

DASY/EASY - Parameters of Probe: EX3DV4 SN:3755

Calibration Parameter Determined in Head Tigsue Simulating Media

1 [MHz] Validity [Miz]"
Bat £ 50 { 2 100
ol &0 W [N
19¢ 50 7+ 100
[ S0 7+ 100
45 + 580 ! + 100
52000 £501 % 100
Tl & 10
500 t % 100
S50 + 500 2100
5800 + 50/ =100
m ol & il anplias
ai alw
arificate % B

Parmbttivity
i85 B

2 K

Conductivity ConwF X ComFY ConwF 2
090 + &Y E.og .89 B89
1,36 5% &.18 318 B.18
1.40 & 5% T84 B4 784
40 £ 5 ) TH T. 74
D+5 0 AL ¥.07
48 5 £ 08 454 G4
47845 4 4F 448 4 40
48645 4 45 4.4 4 45
5.07 5 4 15 415 415
2815 4.3 431 4.3
B laee Page a
Fage Sal 11

January 20, 2012

Alpha |!.=!:,_-.!1__I£. {h=Z}
0.64 0.68 1
0ra .63 #

[ =1
0.45 1.8 1
0.30 1
4 1B 1
BO =
5 1 Bl 3
0eS0 ED i
045 B
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EX3DV4 SN:3755

DASY/EASY - Parameters of Probe: EX3DV4 SN:3755

Calibration Parametar Datermined in Body Tissue Simulating Media

January 20, 2012

I [WiHE] Vakidity [MHEz] Pormittivity l’.'.*:l_-rl:!||n1||.'l1_-|I ConvF X CoswF Y ConvF Z Alpha Dapth Unc (k=2)
& 50 o0 L R0 0.98 + 5% ot Bl B.O7T 0.6 188 +
175 =50/ +100 534 25 | .4 i} 748 748 748 & 08
18 5 on B3:3:% & 152 = 23 X! 60 0.72
1 =00 £100 533+ 52 1625 31 T3 2] .74 =
245 £ 50 0 52615 B5 %5 06 L) 0g 168 B
G2l + 50 £ 100 49.0 + 54 5045 402 02 402 50
530c e 501+ 10D 4045 42 +5 388 3 AE 1 BE g
5501 + 50 + 100 486 + 5§ 566 & L 162 055 | E 13:1
800 + 50+ 100 465 578 x5 J.28 3.26 26 0685 1.80 131
SBO0 + 50 / + 100 482+ 5 55 3.78 178 3.7E B 1.90 1.1

] |z anky apoiies dor ASY s Paga s ¥ it i il T

= uncart diza

s sate Mo FX TE lar Pagedal 11
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EX3DV4 SN:3755 January 20, 2012

Frequency Response of E-Field

{TEM-Call:ifi110 EXX, Waveguide: R22)

i 174
z [
S
£ . — .
&
2
E
<
f [MHz)
[ ——
Unzerlaln:',.' aof Frequency Response of E-field! £ 6.3% (k=2
a l- £ .I"'.l:
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EX3DV4 SN:3755 January 20, 2012

Receiving Pattern (¢), 3 = 0°

=600 MHz, TEM ifi110EXX f= 1800 MHz, WG R22

B e
500 agppg et T g et T e,
o :

04 —— 1307 MH

] —ir— iz

o]
Uncertainty of Axial lsotropy Assesament; £ 0.5% (k=2)
arlificabe Ma: EX3 Peqe 8 of
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Dynamic Range f(SAR;.4)
(TEM cell, f = 300 MHz)

5
=]
21
]
a
&
2
T
m
1.E+
| 10
SAR [mWicm®
—8—3 B Kot Y —m- 7 —a
ao
h
ECI"f
]
E
ol

SAR [mWWizm’]

Uncertainty of Linearity Assessmant: = 0.6% (k=2)
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EX3DV4 SN:3755 January 20, 2012

Conversion Factor Assessment

I = B35 MHz, WGLS R9 (head) f = 5800 MHz, WGLS R58 (head)

SAR[mYWicm']J W
SAR[mWIem'] ' W

zimm]

Deviation from Isotropy in HSL
Error (¢, 8), f = 900 MHz

Error [dB]

Uncertainty of Spherical Isotropy Assessment: + 2.6% (k=2)

Cedtilizate No: EXJ3:-1750_Jantd Paga 10 of 11
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EX3DV4 SN;3T55

Other Probe Parameters

January 20, 2012

Sensor Arranoenent

1
Treangular

Connector Angle (

Mot applicable

Meachanical Surface Detecton Mode

Cptical Surface Detection Moda

enablad

disabisd

Probe Owverall Langth

|Probe Body Diameater

Probe Tip 1o Sansor X Calibration Paint

Probe Tip fo Sensor Y Calibraton Paint

Probe Tip i Sansor £ Callbration Paint

337 m
10 mr
/]
|
Oomm
&mm
m
m|
|
L

mended Mzasirement Distance from Burface
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Calibration Laboratory of
Schmid & Pariner

Enginearing AG
Zaughausstrasse 43, 8304 Furich, Switreriand

Schwelperizcher Kallbrigrdiansi
Service suisse d'slalonnage
Servizio svizzero di taratora
Swius Calibration Sarvice

Accradited by 1he Swiss Acocroditabon Semice (5855 Accroditation No SCS TGB
Tha Swiss Accreditation Sarvice is one of the signataries to the EA

Mutiilateral Agresment for the récognition of calibration cartificates

Clian CCS (Auden) Certificate No: DAE4-1245 Jan12
|CALIBRATION CERTIFICATE |

Thiect DAEA - 3D 000 D04 BJ - SN: 1245

beation procetre]s QA CAL-D6 w22
Calibration procedure for the dala acquisition slectronics (DAE)

Catbration date January 11, 2012

Thiz calitralion cemlicate docwmants the raceabiiy 10 rabona

Tha maasummeants and the uncaraimie with conhdencea prooatl

Al calibmbors have baen conductad in the closed labsimon: facility: aramnmant lBmpesting (22 £ 3°C and humidiy < T0%

Cathration Equsimend usad (MATE anticad for calibeation)

Frirnary Stancards & Cal Date {Carfificate M Sihedutsd Calibration
Fegttidery MLltimetar Typus 200 SN DA102TE 28-Sap-11 [ MNe 10A7E Sep-12
| o = - - "
| Ftcondary Stancarss D ¥ Check Dats {in housa) hedulad Check
ranor Hox W SE LIMS (36 AR 1004 ' O7-Jun-11 {In hauss check) In houss chack
Wama Function Sigrahura
Cabfraied by En Haindeid Technician
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Glossary

DAE data acquisition elactronics

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

Methods Applied and Interpretation of Parameters
« [OC Voltage Measurement; Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable 1o national standards. The figure givew”
corresponds to the full scale range of the voltmeter in the respective range.

« Connector angle: The angle of the connector is assessad measuring the angie
mechanically by a tool inserted. Uncerainty is not reguired

+ The following parameters as documented in the Appendix contain technical iInformation as a
result from the performance test and reguire no uncerainty.

« DC Voltage Measurement Linsariy: 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 maode voltage on
the differential measurement.

= (Channel separation: Influence of a voltage on the neighbor channeis not subject to an
input voltage

» AD Converer Values with inputs shorted: Values an the internal AD converter
corresponding to zero input voltage

s  [nput Offsel Measurement Output voltage and statistical results over a large number of
Zaro voltage measuraments.

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

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

+ [ow Battery Alarm Voltage: Typical valua for information. Below this voltage, a battery
alamm signal is generated.

»  Power consurmplion; Typical value for information, Supply currents: in various operating
modes

Cefificale Mo: DAEL-1245 Jant2 Fage 2 of &

Page 82 of 86 Rev. 01
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




Compliance Certification Services Inc.

Report No: KS120710A22-SF  Reference No: KS111012A01-SF  ECCI%° Date of Issue wJuly 16, 2012

DC Voltage Measurement
&0 « Convartar Rasalution nomina
High Famnge 1L58 = G uy tull range 100, +300 my

O Faine

MASY measursment parameters: Auto Zero Time: 3 sec; Measuring tlime: 3 5o

Calibration Factors ' X [ ¥ | ;

ngh Hange 35 949 + 0,1%: (k=2) | 404668 + 0.1% (k=2 S05.B11 +0.1% (ha2)

Low Range 3.99662 + 0. 7% (k=2} | 3,99470 1 0,7% (k=2 3.88089 + 0.7% (k=2) i

Connector Angle

! Connector Angle to b used In DASY systa Ao
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Appendix
1. DC Voltage Linearity
High Range Reading (u¥) Diffarence (V) Error {%)
ChannelX  +Input 1989906 a2 .00
|channelx  + Inp:.l? 20001 67 227 0.01
Channel X - Input 18897 78 1.8 Q.01
'almnil ¥ + Input 2000085 L. L£00
Channel ¥ + Input 20000.17 0.67 0,00
Channel Y - Input -19998.63 087 -0.00
Ehunne}l_ + Input =f __.E‘E&EET_ i _-1..41 -t-i_ﬂE-
ChannelZ  +Input 19999 37 003 0.00
Channel 2 - Input -18686.79 -0.38 .00
Low Fange | H::Erding (V)  Difference {uv) Error (%) L
| Channel X + Input ' 186881 08s | 0.03
Eru;nul X + Input 190,80 .10 +0.08
Illf:h.-nrnl X = Input -200 .48 038 0.1
E.hmrlel ¥ + Input 20003 028 k]
Channel Y+ Input 199.10 -1.00 050
Channel Y  -input 201,03 123 0,62
ChannelZ  +Input 2000.0 0.05 0.00
Channal 2 + Input 188.48 A.52 rJ?E- =
ChannelZ - input 201.27 227 064 ,
2. Common mode sensitivity
DASY measyremant paramaters: Auls Zero Time: § 2o0; Measuriig time: 3 sec
[{:mnmn modoe High Range Low Range
Input Voitage (mV) Average Reading (uV) Average Reading (uV)
Channel X 00 768 .62 i
- 200 = 10.45 B.89 =i
Channal Y 200 -7.78 EL .7.99
; - 200 8,00 § 40
ﬂnnmﬂ z 200 822 £.24
! - 200 5.35 5.18
3. Channel separation
DASY meazuamant parameters: Awta Zero Time: 3 sec; Measuring lime: 3 sec
Input Voltags (mv) : Channel X (1V) | Channel ¥ (V) Channel Z {uV)
Channel X 200 | : 281 013
Channel ¥ 200 287 4.74
Channel Z 200 127 099
Cedificaie No: DAE4-1245 Jan12 Page 4 ol 5
Page 84 of 86 Rev. 01

This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




Compliance Certification Services Inc.

Report No: KS120710A22-SF  Reference No: KS111012A01-SF

FCCID:
O0V-S12U

Date of Issue :July 16, 2012

4. AD-Converter Values with inputs shorted

DASY miaasiament paramaters: Auto Zers Time: 3 sac. Measunng ime: 2 sec

High Range (LS8}

Low Range (LSB)

Channel X 15884 14895
Channel ¥ 164948 15256
Channel 2 15583 16202

5. Input Offset Measurement

DASY measurement parameters: Auto Zeto Tima: 3 sed; Maasurlng lime: 3 sec

Inout 10MCE

Average (pV) min, Offset (uV) | max, Offset (uV) . I;.'I::;a’nun
Channel X -0.03 1.14 1.28 I_L': |
Channal ¥ 1.7E 208 0.38 045
| Channel Z .13 3.14 0,64 , 0.59
6. Input Offset Current
MNominal Input circultry offset current on all channals: <2504
7. IEEU[ HESITEtEI'I G (Typical values for Information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channal ¥ 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage [Typical values lor infarmation|
Typical values Alarm Level (VDC)
Supply (+ Ves) | +7.8
| Supply (- Veg) 7.6

8. Power Consumption (Typical values for information)

Typlcal values

Switched off (mA)

Stand by (mA)

Transmitting (maA)

Supply (+ Vee) #0.01 8 +14
Supply (- Vee) 0.01 -A f=]
Cerdificale Moo DAE4-1245 Jani2 Page 5of 5
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APPENDIX C: PLOTS OF SAR TEST RESULT

The plots are showing in the file named Appendix C Plots of SAR Test Result

END REPORT
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