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1. CERTIFICATE OF COMPLIANCE (SAR EVALUATION)

Product Name: | Mobile Phone

Trade Name: | DMD Mobile

Model Name.: | M3

Series Model: | M5, M8

Applicant |\ .y
Discrepancy:
Devices supporting Class B

GPRS:

Description Test

case):

Modes(worst | SIM is a chipset unit and tested as single chipset.

Device Category: | PORTABLE DEVICES

Exposure Category: | GENERAL POPULATION/UNCONTROLLED EXPOSURE

Date of Test: | Septemmber 12,2012

Instant Communication Sdn Bhd
Applicant: | L3-1 SME Technopreneur Centre lll, Block 3740, Persiaran APEC,
Cyber 8, 63000 Cyberjaya, Selangor, Malaysia

Instant Communication Sdn Bhd
Manufacturer: | L3-1 SME Technopreneur Centre Ill, Block 3740, Persiaran APEC,
Cyber 8, 63000 Cyberjaya, Selangor, Malaysia

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:

Ceom MWt

Hadiif Hoo
RF Manager
Compliance Certification Services Inc.

Luck.Fu
Test Engineer
Compliance Certification Services Inc.
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2. EUT DESCRIPTION

Product Name:

Mobile Phone

Model Name:

M3

Series Model:

M5, M8

Model Discrepancy:

Only model name different.

Brand Name: | DMD Mobile
FCC ID: | Q3GDMDM3
GPRS /EDGE Level: | Multi-Class 12

Multi-slot Class:

4 Uplink +1 Downlink

Total timeslots per

frame for only 5 timeslots are used for GPRS/EDGE
GPRS/EDGE:
Power reduction: | NO
DTM Description: | N/A

Device Category:

Production unit

Frequency Range:

GSM /GPRS/ EDGE 850:
824.2 ~ 848.8 MHz

GSM/ GPRS/ EDGE 1900:
1850.2 ~ 1909.8MHz
WCDMA Band V
/HSUPA:826.4~846.60MHz

802.11b/g:

2412 ~ 2462 MHz

n HT20: 2412 ~ 2462 MHz
N HT40:2422~2452 MHz
Bluetooth: 2402 ~ 2480 MHz

Transmit Power:

GSM 850: 30.67 dBm
GSM 1900: 32.64 dBm
GPRS 850: 29.10 dBm
GPRS 1900: 29.91 dBm

EDGE 850: 28.94 dBm

EDGE 1900: 29.75 dBm
WCDMA BAND V:21.91 dBm
HSUPA BAND V: 22.50 sdBm

Max. SAR:

GSM 850

Head: 0.632 W/kg
Body: 0.514W/kg
GSM 1900

Head: 0.513W/kg
Body: 0.323W/kg

WI-FI |EEE 802.11b:0.329 W/kg
GPRS 850: 0.543 W/kg

GPRS 1900: 0.341 W/kg

EDGE 850: 0.359 W/kg

EDGE 1900: 0.538 W/kg
WCDMA BandV:0.646 W/kg

Modulation Technique:

GSM / GPRS : GMSK
EGPRS : GMSK,8PSK
WCDMA: QPSK

WI-FI 802.11b / 802.11g:

WI-FI IEEE 802.11b: DSSS (CCK, DQPSK, DBPSK)
WI-FI IEEE 802.11g: DSSS (CCK, DQPSK, DBPSK) + OFDM (QPSK,

BPSK, 16-QAM, 64-QAM)

WI-FI IEEE 802.11n: OFDM(MCS 0-15)

Bluetooth: GFSK(1 Mbps),1/4-DQPSK(2 Mbps),8-DPSK(3 Mhbps)

Accessories:

Power supply and ADP (rating) :

Model name:KY-252<IC>

INPUT: AC 110-240V 50/60Hz 0.1A

OUTPUT: DC 5V 1000mA

Battery (rating) :
Model name: BP-M3-01
Capacitance: 1200mAh
3.7V 4.2V

Antenna Specification:

GSM: PIFA antenna

WCDMA: PIFA antenna

WIFI: PIFA antenna

Bluetooth : PIFA antenna
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Operating Mode: | Maximum continuous output

This device supports voice/data wireless communication technology in GSM/GPRS/EDGE /WCDMA
Band Il /Band V,WLAN and Bluetooth. The data mode of GPRS/EDGE and WLAN didn’t support VOIP
capacity

The details are listed as below:

Mode Technology Modulation Frequency Band
Support

Voice GSM GMSK 850MHz/1900 MHz
Voice WCDMA QPSK Band V

Data GPRS/EDGE GMSK 850MHz/1900 MHz
Data HSUPA QPSK Band V

WI-FI 802.11b /
Data 802.11g/n OFDM 2.4GHz
Data Bluetooth GFSK 2.4GHz

3. 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.

4. TEST METHODOLOGY

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

Mobile Phone is in accordance with the following standards:

X] 47 CFR Part 2 ( 2.1093)

<] IEEE C95.1-1999

X 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

XIKDB 447498 D01 Mobile Portable RF Exposure

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

XIOET Bulletin 65 Supplement C (Edition 01-01)

X] KDB 941225 D01 SAR Measurement Procedures for 3G Devices v02

[X]941225 D06 Hot Spot SAR v01 SAR Evaluation Procedures for Portable Devices

5. 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/GPRS link mode. In GSM link mode, its crest factor is 8, In GPRS
link mode, its crest factor is 2, because EUT is set in GPRS multi-slot class 12 with 4 uplink slots.
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6. 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.

The Tissue simulation liquid used for each test is in according with the FCC OET65 supplement C
as listed below.

Ingredients Fr?ﬁﬂlf_g;cy
(% by weight) 450 835 015 1900 2450
Tissue Type Head Body Head Body Head Body Head Body Head Body
Water 38.56 51.16 41.45 524 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

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

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).

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

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

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

The function of the measurement server is to perform the time critical tasks such as signal
filtering, control of the robot operation and fast movement interrupts.

A probe alignment unit which improves the (absolute) accuracy of the probe positioning.
A computer operating Windows 7.
DASY5 software.

IRemote control with teach pendant and additional circuitry for robot safety such as warning
amps, eftc.

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

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
DAES3) 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 pW/g to > 100 mW/g; Linearity: + 0.2 dB
(noise: typically < 1 pw/q)
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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 I
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
[Minor axis: 400 mm 500mm
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This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




Compliance Certification Services Inc.

Report No: KS120820A02-SF FCCID: Q3GDMDM3 Date of Issue :September 15, 2012

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
D5GHzV2: dipole length: 20.6 mm; overall height: 300mm

System Validation Kits for ELI4 phantom

Construction:  Symmetrical dipole with I/4 balun Enables r
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
D5GHzV2: dipole length: 20.6 mm; overall height: 300 mm
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/. 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 Norm;, ajg, ai1, a2
- Conversion factor ConvF;
- Diode compression point dcp;
Device parameters: - Frequency f
- Crest factor cf
Media parameters: - Conductivity c
- Density P

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:

Vi=U+U; dop,
with = Compensated signal of channel i(i=x, y, 2)

U; = Input signal of channel i (i=xY,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: ~ V.,
"\ Norm,*ConvF
Quot A f +anf

H-field probes: — CloT d i12

P Hi:\/W' f
with V, = Compensated signal of channel i(i = X, y, 2)

Norm; = Sensor sensitivity of channeli  (i=X,y, 2)
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

SAR ~Ew 1000

with  SAR = local specific absorption rate in mW/g
Ewt = total field strength in V/m
c = conductivity in [mho/m] or [Siemens/m]
o = 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-_Eu« O" p_-H 377

" 3770
with  Ppwe = Equivalent power density of a plane wave in mW/cm?
Eiwt = total electric field strength in V/m
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.

Page 12 of 110 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: KS120820A02-SF FCCID: Q3GDMDM3 Date of Issue :September 15, 2012

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:

Since the decay of the boundary effect dominates for small probes (a<<l), 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 \L;Qﬁ;rﬁ)i/?ty girsottr)i?)t:j'::gyn Divisor|C; 1g szair_](dlzr)d i%Vl or Vet
|Measurement System
IProbe calibration 55 normal 1 1 +5.5 0
Axial isotropy of probe 4.7 rectangular| 3 0.7 +1.9 ©
|Hemispherica| Isotropy of probe +9.6 rectangular| V3 0.7 +3.9 0
|Probe linearity 4.7 rectangular| 3 1 2.7 0
|Detection Limit +1.0 rectangular| 3 1 +0.6 0
|Boundary effects +1.0 rectangular| 3 1 +0.6 0
|Readout electronics 0.3 normal 1 1 +0.3 0
|Response time +0.8 rectangular| 3 1 +0.5 0
|Integration time 2.6 rectangular| 3 1 +1.5 0
|Probe positioning 2.9 rectangular| 3 1 +1.7 0
|Probe positioner +0.4 rectangular| V3 1 +0.2 B
|RF ambient Noise +3.0 rectangular| 3 1 1.7 %
|RF ambient Reflections +3.0 rectangular| 3 1 +1.7 0
[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 +3.6 normal 1 1 +3.6 5
|Power drift 5.0 rectangular| V3 1 +2.9 0
|Phantom and Set up
|Phantom uncertainty +4.0 rectangular| 3 1 2.3 %
|Liquid conductivity(target) 5.0 rectangular| V3 |0.64 +1.8 0
|Liquid conductivity(meas.) +2.5 rectangular 1 0.64 +1.6 0
|Liquid permittivity(target) 5.0 rectangular| 3 0.6 +1.7 0
ILiquid permittivity(meas.) +2.5 rectangular 1 0.6 +1.5 0
Combined Standard Uncertainty +10.7 387
Coverage Factor for 95% kp=2

+21.4

|Expanded Standard Uncertainty

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

- gar referance polnt
EC - antrance 1o saar 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. 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 7.2c
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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Figure 7.2a

10.3 DEFINITION OF THE “TILTED” POSITION

The “tilted” position is defined as follows:

. w2
horizontal

line

acoustic
autput

Figure 7.2b

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.

d. 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
eguations and extrapolated according to the head parameters specified in P1528

Target Frequency Head Body
(MH2) & 5 (S/m) & 5 (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, o = conductivity and p = 1000 kg/m?®)
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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
(MHz2) @ | @) | ©%) | @) (%) (%) (o) (=)
835 41.07 | 47.31 | 1.15 0.23 0.24 0 0.90 41.50
1900 54.88 0.21 0 0 4491 1.40 40.00
2450 55.00 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
1900 38.6 | 55.3 | 0.8 0 0 0 152 53.30
2450 65.33 0 0 0 0 23.54 1.95 52.70
The following table give the targets for tissue simulating liquid:
For Head:
Fr(z'?/ll;ezr)lcy Cond(L:):tivity +- 5% Range Perrr(lsi:;ivity +- 5% Range
835 0.90 0.86~0.95 41.50 39.40~43.60
1900 1.40 1.33~1.47 40.00 38.00~42.00
2450 1.80 1.71~1.89 39.20 37.24~41.16
For Body:
Fr(z'?/ll;ezr)lcy Cond(L:):tivity +- 5% Range Perrr(lsi:;ivity +- 5% Range
835 0.97 0.92~1.02 55.20 52.44~57.96
1900 1.52 1.44~1.60 53.30 50.64~55.96
2450 1.95 1.85~2.05 52.70 50.06~55.33
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The following table show the measuring results for simulating liquid:

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

Liquid Type| Frequency | Temp. [°C]| Parameters Target Measured | Deviation[%)] | Limited[%] | Measured Date
21 Permitivity 41.50 41.48 -0.05 +5 2012-9-12
Head850 | 850 MHz
21 Conductivity 0.90 0.89 -1.11 +5 2012-9-12
21 Permitivity 55.20 55.19 -0.02 +5 2012-9-12
Body850 850 MHz
21 Conductivity 0.97 0.96 -1.03 +5 2012-9-12
21 Permitivity 40.00 40.12 0.30 +5 2012-9-12
Head1900 | 1900 MHz
21 Conductivity 1.40 1.39 -0.71 +5 2012-9-12
21 Permitivity 53.30 52.96 -0.64 +5 2012-9-12
Body1900 | 1900 MHz
21 Conductivity 1.52 1.50 -1.32 +5 2012-9-12
21 Permitivity 39.20 39.18 -0.05 +5 2012-9-12
Head2450 | 2450 MHz
21 Conductivity 1.80 1.79 -0.56 +5 2012-9-12
21 Permitivity 52.70 51.99 -1.35 +5 2012-9-12
Body2450 | 2450 MHz
21 Conductivity 1.95 1.94 -0.51 +5 2012-9-12
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11.3 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: 3798 was used for the measurements.

¢ 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 250m\W+3%.

e The results are normalized to 1 W input power.

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

(MHZz) M SR | Y SRR (Above Feed Point) (y = 2cm offset from feed point)
850 Head 9.35 6.14
14.1 4.9
850 Body 9.61 6.37
1900 Head 394 20.7
67.6 6.6
1900 Body 40.3 21.4
2450 Head 53.2 25.0
104.2 7.7
2450 Body 514 24.0
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SYSTEM PERFORMANCE CHECK RESULTS
Ambient conduction

Temperature: 21 °C Relative humidity: 58%
System Validation Dipole: D835V2-SN:4d114

Date: September 12, 2012

Head Simulatinf Liquid
Parameters Target |Measured| Deviation[%] |Limited[%]
Frequency Temp. [°C]
1g SAR 9.35 9.56 2.25 10
850 MHz 20.30
10g SAR 6.14 6.24 1.63 10
Temperature: 21 °C Relative humidity: 58%
System Validation Dipole: D835V2-SN:4d114 Date: September 12, 2012
Body Simulatinf Liquid
Parameters Target | Measured] Deviation[%] | Limited[%]
Frequency | Temp. [°C]
1g SAR 9.61 10.04 4.47 +10
850 MHz 20.30
10g SAR 6.37 6.48 1.73 +10
Temperature: 21 °C Relative humidity: 58%
System Validation Dipole: D1900V2-SN:5d136 Date: September 12, 2012
Head Simulatinf Liquid
Parameters Target Measured | Deviation[%] JLimite d[% ]
Frequency | Temp. [°C]
1g SAR 39.40 40.24 2.13 +10
1900 MHz 20.30
109 SAR 20.70 2124 2.61 +10
Temperature: 21 °C Relative humidity: 58%
System Validation Dipole: D1900V2-SN:5d136 Date: September 12, 2012
Body Simullatinf Liquid
Parameters Target Measured | Deviation[%] | Limited[%]
Frequency | Temp. [°C]
1g SAR 40.30 39.84 -1.14 +10
1900 MHz 20.30
10g SAR 21.40 20.76 -2.99 +10
Temperature: 21 °C Relative humidity: 58%
System Validation Dipole: D2450V2-SN:817 Date: September 12, 2012
Head Simulatinf Liquid
P arameters Target Measured | Deviation[% ]| Limite d[%]
Frequency | Temp. [°C]
1g SAR 53.20 54.64 2.71 +10
2450 MHz 20.30
10g SAR 25.00 25.24 0.96 +10
Temperature: 21 °C Relative humidity: 58%
System Validation Dipole: D2450V2-SN:817 Date: September 12, 2012
Body Simulatinf Liquid
Parameters Target | Measured| Deviation[%] |Limited[%]
Frequency | Temp. [°C]
1g SAR 51.40 52.52 2.18 +10
2450 MHz 20.30
10g SAR 24.00 24.48 2.00 +10
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11.4 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 / GPRS850/EDGES850:
Network Support: GSM only / GPRS/EDGE
Main Service: Circuit Switched / Packet data

Power Setting: 33dBm / 33dBm

GSM 1900 / GPRS 1900/EDGE1900:
Network Support: GSM only / GPRS/EDGE
Main Service: Circuit Switched / Packet data

Power Setting: 30dBm / 30dBm

Modulation in the table

Mode Modulation

GSM 850 1900 GMSK
GPRS 850 1900 GMSK
EDGE 850 1900 8PSK
WCDMA Band V QPSK
HSUPA Band V QPSK

802.11b DSSS

802.11¢g OFDM
WIFI

802.11n TH20 OFDM

802.11n TH40 OFDM
BT 2.1+EDR GFSK(1 Mbps),m/4-DQPSK (2 Mbps),

8-DPSK(3 Mbps)

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

measurement.
Conducted output power For GSM 850/GSM1900:
Frequency GSM mode
GSM
Channel MHz before after
128 824.2 31.73 31.72
GSM850 190 824.2 30.94 30.93
251 848.8 31.47 31.45
Frequency GSM mode
GSM
Channel MHz before after
512 1850.2 27.04 27.03
GSM1900 661 1880.0 27.35 27.33
810 1909.8 28.00 27.98
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Conducted output power For GPRS 850/ GPRS 1900:

Frequency GPRS mode
GPRS
Channel MHz before after
128 824.2 28.82 28.81
GPRS 850 190 824.2 28.43 28.42
251 848.8 28.16 28.15
Frequency GPRS mode
GPRS
Channel MHz before after
512 1850.2 27.00 26.99
GPRS 1900 661 1880.0 27.34 27.33
810 1909.8 27.65 27.64
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Conducted output power For EDGE 850/ EDGE 1900:

Frequency GPRS mode
EDGE
Channel MHz before after
128 824.2 27.95 27.94
EDGE 850 190 824.2 27.33 27.32
251 848.8 27.31 27.30
Frequency GPRS mode
EDGE
Channel MHz before after
512 1850.2 27.04 27.03
EDGE 1900 661 1880.0 27.35 27.34
810 1909.8 27.62 27.61

It support GPRS Class 12:

System and Channel Power values | Average factor Time average Time average
(dbm) (db) (dbm) (dbm)
(before) (after)

GSMB850 CH128(1TS)

GPRS850 CH128

1TS 29.21 -9.03 20.18 20.17
2TS 29.19 -6.02 23.17 23.16
3TS 29.15 -4.26 24.89 24.88
4TS 29.05 -3.01 26.04 26.02

GSM1900 Ch 661(1TS)

GPRS1900 Ch 661

1TS 28.31 -9.03 17.29 17.28
2TS 28.42 -6.02 20.40 20.39
3TS 28.45 -4.26 22.19 22.18
4TS 28.54 -3.01 25.53 25.52

NOTE: 1)For GSM ,complete set of tests are performed ,For GPRS ,only the modes with maximum
time average power values need to be tested respectively, So GPRS 850 only 4timeslot

mode and GPRS 1900 only 4timeslot mode are tested.
2)For GPRS ,the test modes are the worst case of GSM modes
3)GSM has 8 timeslot
Average factor: when 1TS : 10*LOG1/8=-9.03
2TS: 10*LOG2/8=-6.02
3TS: 10*LOG3/8=-4.26
4TS: 10*LOG4/8=-3.01
Time average power: when 1TS=Power value+ Average factor=31.21+(-9.03)=22.18dbm
2TS,3TS and 4TS in a similar way
GSM Multi-slot classes supported by the devices:

Multislot Max Slot Allocation Allowable
Class i i i Configuration Max Data Rate
Downlink | Uplink | Active g
. 8-12K bps Send
12 4 4 5 1 up; 4 down 32-48K bps Receive
. 16-24K bps Send
2 up; 3 down 24-36K bps Receive
Page 27 of 110 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: KS120820A02-SF FCCID: Q3GDMDM3 Date of Issue :September 15, 2012
) 24-36K bps Send
3 up; 2 down 16-24K bps Receive
32-48K bps Send
4 up; 1 down 8-12K bpspReceive
It support EDGE Class 12:
System and Channel Power values | Average factor Time average Time average
(dbm) (db) (dbm) (dbm)
(before) (after)
GSM850 CH128(1TS)
EGPRS850 CH128
1TS 27.83 -9.03 18.80 18.79
2TS 27.82 -6.02 21.80 21.79
3TS 27.76 -4.26 23.50 23.48
4TS 27.84 -3.01 24.83 24.82
GSM1900 Ch 512(1TS)
EGPRS1900 Ch 512
1TS 27.61 -9.03 18.58 18.64
2TS 27.58 -6.02 21.56 21.67
3TS 27.51 -4.26 23.25 23.33
4TS 27.58 -3.01 24.57 25.78

NOTE: 1)For GSM ,complete set of tests are performed ,For EDGE ,only the modes with maximum
time average power values need to be tested respectively, So EDGE 850 only 4timeslot

mode and EDGE1900 only 4timeslot mode are tested.
2)For EDGE ,the test modes are the worst case of GSM modes
3)GSM has 8 timeslot
Average factor: when 1TS : 10*LOG1/8=-9.03
2TS: 10*LOG2/8=-6.02
3TS: 10*LOG3/8=-4.26
4TS: 10*LOG4/8=-3.01
Time average power: when 1TS=Power value+ Average factor=30.97+(-9.03)=21.94dbm
2TS,3TS and 4TS in a similar way
GSM Multi-slot classes supported by the devices:

Multislot Max Slot Allocation Allowable
Class : . - Configuration Max Data Rate
Downlink Uplink Active 9
_ 8-12K bps Send
1 up; 4 down 32-48K bps Receive
_ 16-24K bps Send
2 up; 3 down 24-36K bps Receive
12 4 4 5 b d
_ 24-36K bps Sen
3 up; 2 down 16-24K bps Receive
_ 32-48K bps Send
4 up; 1 down 8-12K bps Receive
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WCDMA:

As the SAR body tests for WCDMA Band V, we established the radio link through call processing. The
maximum output power were verified on high, middle and low channels for each test band according
to 3GPP TS 34.121 with the following configuration:

a 12.2kbps RMC, 64,144,384 kbps RMC with TPC set to all “all ‘1's”

b Test loop Mode 1

The following procedures had been used to prepare the EUT for the SAR test.

Conducted Power (dBm)
WCDMA Band V Ch 4132 Ch 4182 Ch 4233
(826.40MHz) (836.60MH2z) (846.60MH2z)
before after before after before after
RMC
21.43 23.75 21.44 N/A 21.75 N/A
Sub-test 1 21.51 N/A 21.43 N/A 21.57 N/A
Sub-test 2 21.15 N/A 21.49 N/A 22.35 N/A
HSUPA
Sub-test 3 21.45 N/A 21.43 N/A 22.42 N/A
Sub-test 4 21.21 N/A 21.45 N/A 21.48 N/A

Bluetooth & WIFI (IEEE802.11b/g/n)
The following procedure had been used to prepare the EUT for the SAR test.

The EUT, operates in the 2.4GHz frequency range, lets you connect IEEE 802.11g or IEEE 802.11b
devices to the network. With its high-speed data transmissions of up to 54Mbps.The above EUT
information was declared by manufacturer and for more detailed features description,please refer to the
manufacturer's specifications or User's Manual.

a. The client supplied a special driver to program the EUT, allowing it to continually transmit the
specified maximum power and change the channel frequency.

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

c. The conducted power was measured at the high, middle and low channel frequency before and
after the SAR measurement.

d. During SAR test, the highest output channel per band measured first, and then if necessary, the
other channels were measured according to the normal procedures.

802.11b/g/n Conducted output power (dBm)

Before:

Mode 802.11

802.11b 1M 802.11g 6M 802.11n (20MHz) g n

Frequency ( z)
1(2412 MHz) 16.09 15.51 16.31 13.58
6(2437 MHz) 15.96 15.70 15.62 13.68
11(2462 MHz) 15.47 14.88 15.63 12.86
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After:
Mode
_ 802.11b 1M 802.11g 6M 802.11n (20MHz) aoonlljZ”)
requency ~_
1(2412 MHz) 16.08 N/A N/A N/A
6(2437 MHz) 15.95 N/A N/A N/A
11(2462 MHz) 15.46 N/A N/A N/A

Ps:

1.WIFI 802.11b Mode Max output power 16.08 dBm(=40.55mW) =PRef ,WIFi with BT for the same
antennas. so 802.11b stand-alone SAR is required.
2.According to the KDB248227,g mode and n-mode maximum average power 1/4dB < b mode test

channels power

S0 802.11g and 11gn stand-alone SAR is not required.

Bluetooth output power (dBm)

Mode
DATA1l 1M(ver.2.1) DATA3 3M(EDR)
Frequency
2402 MHz 5.47 4.42
2441 MHz 3.02 1.35
2480 MHz 5.39 4.41

Ps.

GSM&WCDMA and BT&WIFI Antenna distance =25 cm, BT power 5.47 dBm(=3.524mW) <Pref ,so BT
stand-alone SAR is not required
5.47 dBm(=3.524mW) <PRef

(1) WIFi with BT for the same antennas, so BT stand-alone SAR is not required.

According to the customer declared tune-up power:

The tune-up maximum
Mode Power(customer declared) Range
(dBm)
GSM 850 31.73+/-1 30.73~32.73
GPRS 850 28.82+/-1 27.82~29.82
EDGE 850 27.95+/-1 26.95~28.95
GSM 1900 28.00+/-1 27.00~29.00
GPRS 1900 27.65+/-1 26.65~28.65
EDGE 1900 27.62+/-1 26.62~28.62
WCDMA Band V 21.75+/-1 20.75~22.75
HSUPA Band V 21.57+/-1 20.57~22.57
IEEE 802.11b 16.09+/-1 15.09~17.09
IEEE 802.11g 15.70+/-1 14.70~16.70
IEEE 802.1120MHz 16.31+/-1 15.31~17.31
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IEEE 802.1140MHz 13.68+/-1 12.68~14.68

We measured conduct maximum power:

Mode Measurement conducted Power
(dBm)
GSM 850 31.73
GPRS 850 28.82
EDGE 850 27.95
GSM 1900 28.00
GPRS 1900 27.65
EDGE 1900 27.62
WCDMA Band V 21.75
HSUPA Band V 21.57
IEEE 802.11b 16.09
IEEE 802.11g 15.70
IEEE 802.1120MHz 16.31
IEEE 802.1140MHz 13.68
So, they are in tune-up range and complied.
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11.5 SAR HANDSETS MULTI XMITER ASSESSMENT

Simultaneous SAR for Actually tested SAR value :
SAR For Head and Body-Worn:

GSM 850 head

GSM 850 body worn

GPRS 850 body worn

GSM 850 SAR(worst) 0.631 0.513 0.542

802.11b SAR(worst) 0.324 0.328 0.328

Z1g-SAR 0.955 0.841 0.870
remark Less than 1.6W/kg(limit) |Less than 1.6W/kg(limit)| Less than 1.6W/kg(limit)

EDGE 850 body worn

GSM 850 SAR(worst) 0.358

802.11b SAR(worst) 0.328

X1g-SAR 0.686
remark Less than 1.6W/kg(limit)

GSM 1900 head

GSM 1900 body worn

GPRS 1900 body worn

GSM 1900 SAR(worst) 0.512 0.322 0.340

802.11b SAR(worst) 0.324 0.328 0.328

Z1g-SAR 0.836 0.650 0.668
remark Less than 1.6W/kg(limit) |Less than 1.6W/kg(limit)| Less than 1.6W/kg(limit)

EDGE 1900 body worn

GSM 1900 SAR(worst) 0.537

802.11b SAR(worst) 0.328

X1g-SAR 0.865
remark Less than 1.6W/kg(limit)

head body worn
Bluetooth SAR(worst) 0 0
802.11b SAR(worst) 0.324 0.328
Z1g-SAR 0.324 0.328
remark Less than 1.6W/kg(limit) Less than 1.6W/kg(limit)

Band V head
WCDMA SAR(worst) 0.645
802.11b SAR(worst) 0.
X1g-SAR 0.645

SAR For Head and Body(Hotspot):

GSM 850 body GPRS 850 body EDGE 850 body
Hotspot Hotspot Hotspot
GSM 850 SAR(worst) 0.523 0.462 0.450
802.11b SAR(worst) 0.311 0.311 0.311
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$1g-SAR

0.834

0.773

0.761

remark

Less than 1.6W/kg(limit)

Less than 1.6W/kg(limit)

Less than 1.6W/kg(limit)

BandV body Hotspot

WCDMA SAR(worst) 0.560

802.11b SAR(worst) 0.311

X1g-SAR 0.871
remark Less than 1.6W/kg(limit)

GSM 1900 body

GPRS 1900 body

EDGE 1900 body

Hotspot Hotspot Hotspot
GSM 1900 SAR(worst) 0.486 0.450 0.424
802.11b SAR(worst) 0.311 0.311 0.311
Z1g-SAR 0.797 0.761 0.735
remark Less than 1.6W/kg(limit)| Less than 1.6W/kg(limit) | Less than 1.6W/kg(limit)

body Hotspot

Bluetooth SAR(worst) 0
802.11b SAR(worst) 0.311
z1g-SAR 0.311
remark Less than 1.6W/kg(limit)

body Hotspot

Bluetooth SAR(worst) 0
Bandll SAR(worst) 0.571
z1g-SAR 0.571
remark Less than 1.6W/kg(limit)
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KDB 648474 simultaneous SAR evaluation:
Antenna Location:

ssuowr | ooite [ B
Antennal Antenna2 | Antenna3 antenna remark
distance(cm) _antenna _antenna
distance(cm) distance(cm)
GSM  |Bluetooth| WIFI 6cm 6cm ocm Please refer
to page 34
x,y) dyy, CM simultaneous Tx SAR remarks
WIFI/GSM , antenna sp >5cm, SUM of SAR
WIFIdti(;tgrii\élz(ir:#)anna 6 cm No is less than 1.6W/kg, so Simultaneous SAR
no need.
GSM to Bluetooth BT/GSM , antenna sp >5cm , BT power is
antenna 6 cm No less than 2Pref , so no individual and
distance(cm) simultaneous SAR needed.
Bluetooth to WIFI \WIFI/BT, Antenna SP < 2.5cm, WIFI SAR is
antenna 0 cm No less than 1.2W/kg, so Simultaneous SAR no
distance(cm) need.

”
L
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SAR Data for Body(Hotspot) :
Mode Test Position Distance
For GSM/GPRS up face, down face , Bottom side , right side ,left side Flat(1.0cm)
For WCDMA up face, down face , Bottom side , right side ,left side Flat(1.0cm)
For WIFI up face, down face , right side Flat(1.0cm)
SAR Data for Body Worn :
Mode Test Position Distance
For GSM/GPRS up face, down face Flat(1.0cm)
For WCDMA up face, down face Flat(1.0cm)
For WIFI up face, down face Flat(1.0cm)
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11.6 EUT SETUP PHOTOS
SAR Tested for Head:

Cheek device with right head phantom.

Tilt device with right head phantom

EUT Setup Configuration 1

EUT Setup Configuration 2

Cheek device with left head phantom.

Tilt device with left head phantom

EUT Setup Configuration 3

EUT Setup Configuration 4

SAR Tested for Body-Worn:

Up in body position

Down in body position

EUT Setup Configuration 5

EUT Setup Configuration 6
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11.7 SAR MEASUREMENT RESULTS
Head Position mode: EUT Configuration 1&2&3&4
Date of Measurement: September 12, 2012

Test mode: GSM 850

EUT Setup Condition Frequency #ig#:d SAR(1g) | Power D.rif.t Limit
Position Antenna | Channel MHz [oc]p (Wikg) Drift Izénél)t (Wikg)
Right Check Fixed 128 824.2 20.0 0.631 -0.11
Right Title Fixed 128 824.2 20.0 0.398 -0.05 +/- 16
Left Check Fixed 128 824.2 20.0 0.611 -0.18 | 0.21 '
Left Title Fixed 128 824.2 20.0 0.368 0.10
Test mode: DCS1900

EUT Setup Condition Frequency I—#g#:g SAR(1g) Power I_Dlrr:ltt Limit
Position Antenna | Channel MHz °C] (Wikg) Drift (Wikg)

(dB)
Right Check Fixed 512 1850.2 20.0 0.451 0.07
Right Title Fixed 512 1850.2 20.0 0.415 0.12 +/- 16
Left Check Fixed 512 1850.2 20.0 0.514 -0.13 | 0.21 '
Left Title Fixed 512 1850.2 20.0 0.218 0.05

Remarks: For SAR testing, EUT is in GSM link mode. In GSM850/1900 link mode, its crest factor is 8.
(Duty cycle: 1:8)

Body Position mode(Body Worn): EUT Configuration 5&6

GSM 850 & GPRS 850& EDGE 850 Date of Measurement: September 12, 2012
Test mode: GSM 850 EUT Configuration 5:UP
EUT Setup Condition Frequenc iqui Drift
P a Y I__I_lqwd SAR(1g) | Power I Limit
— emp Ik Drif Limit Wik
Position Antenna | Channel MHz C] (Wikg) rift (Wikg)
(dB)
Flat(1.0cm) Fixed 128 824.2 20.0 0.357 -0.12 | +/-0.21 1.6
Test mode: GSM 850 EUT Configuration 6:Down
EUT Setup Condition Frequenc iqui Drift
P a Y #‘gﬁ:g SAR(1g) | Power Limit Limit
Position Antenna | Channel MHz C] (Wikg) Drift (W/kg)
(dB)
Flat(1.0cm) Fixed 128 824 .2 20.0 0.513 0.03 +/-0.21 1.6

Test mode: GPRS 850 CLASS 12 EUT Configuration 5:UP

EUT Setup Condition Frequenc iqui Drift
P a Y I.'I.lgrl::g SAR(1g) | Power Limit Limit
Position Antenna | Channel MHz C] (W/kg) Drift (W/kg)
(dB)
Flat(1.0cm) Fixed 128 824.2 20.0 0.341 0.10 +/-0.21 1.6
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Test mode: GPRS 850 CLASS 12 EUT Configuration 6:Down

EUT Setup Condition Frequenc iqui i i
p q y I__I_lqwd SAR(1g) | Power D'I’If.t Limit
.. emp W/K Drift Limit (W/kg)
Position Antenna | Channel MHz °C] (Wikg) ri )
Flat(1.0cm) Fixed 128 824.2 20.0 0.542 -0.05 | +/-0.21 1.6
Test mode: EDGE850 CLASS 12 EUT Configuration 5:UP
EUT Setup Condition Frequenc iqui Drift
P a Y I.'r'gﬁ:g SAR(1g) | Power Limit Limit
Position Antenna | Channel MHz ] (Wikg) Drift (dB) (W/kg)
Flat(1.0cm) Fixed 128 824.2 20.0 0.262 0.02 +/-0.21 1.6
Test mode: EDGE 850 CLASS 12 EUT Configuration 6:Down
EUT Setup Condition Frequenc iqui Drift
P a Y l.‘l.lgrL#S SAR(1g) | Power Limit Limit
Position Antenna | Channel MHz C] (W/kg) Drift (B) (Wikg)
Flat(1.0cm) Fixed 128 824.2 20.0 0.358 -0.03 | +/-0.21 1.6
Remarks: For SAR testing, In GSM link mode, its crest factor is 8. (Duty cycle: 1:8);
In EDGE link mode, its crest factor is 2. (Duty cycle: 1:2)
GSM 1900 & GPRS 1900& EDGE 1900 Date of Measurement: September 12, 2012
Test mode: GSM1900 EUT Configuration 5:UP
EUT Setup Condition Frequenc iaui Drift
P a Y I.'I.lgrl#g SAR(1g) | Power Limit Limit
Position Antenna | Channel MHz C] (Wikg) Drift (B) (W/kg)
Flat(1.0cm) Fixed 512 1850.2 20.0 0.294 -0.04 | +/-0.21 1.6
Test mode: GSM 1900 EUT Configuration 6:Down
EUT Setup Condition Frequenc iqui Drift
P a Y I.'r'gﬁ:g SAR(1g) | Power Limit Limit
Position Antenna | Channel MHz C] (Wikg) Drift (dB) (W/kg)
Flat(1.0cm) Fixed 512 1850.2 20.0 0.322 -0.03 | +/-0.21 1.6
Test mode: GPRS 1900 CLASS 12 EUT Configuration 5:UP
EUT Setup Condition Frequenc iqui Drift
P a y l.‘l.'grlqulg SAR(1g) | Power Limit Limit
Position Antenna | Channel MHz C] (W/kg) Drift (dB) (W/kg)
Flat(1.0cm) Fixed 512 1850.2 20.0 0.208 -0.13 | +/-0.21 1.6
Test mode: GPRS 1900 CLASS 12 EUT Configuration 6:Down
EUT Setup Condition Frequenc iqui Drift
P a Y l.‘l.lgrL#S SAR(1g) | Power Limit Limit
Position Antenna | Channel MHz C] (Wikg) Drift (@B) (W/kg)
Flat(1.0cm) Fixed 512 1850.2 20.0 0.340 -0.14 | +/-0.21 1.6
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Remarks: For SAR testing, In GSM link mode, its crest factor is 8. (Duty cycle: 1:8);
In GPRS link mode, its crest factor is 2. (Duty cycle: 1:2)

Test mode: EDGE1900 CLASS 12 EUT Configuration 5:UP

EUT Setup Condition Frequenc iqui Drift
P g Y l.‘l.lgrL#S SAR(1g) | Power Limit Limit
Position | Antenna | Channel MHz C] (Wikg) | Drift (Wikg)
(dB)
Flat(1.0cm) Fixed 512 1850.2 20.0 0.202 -0.05 | +/-0.21 1.6
Test mode: EDGE 1900 CLASS 12 EUT Configuration 6:Down
EUT Setup Condition Frequenc iqui Drift
P a Y I.'r'gﬁ:g SAR(1g) | Power Limit Limit
Position Antenna | Channel MHz ] (W/kg) Drift (W/kg)
(dB)
Flat(1.0cm) Fixed 512 1850.2 20.0 0.537 -0.05 | +/-0.21 1.6
Remarks: For SAR testing, In GSM link mode, its crest factor is 8. (Duty cycle: 1:8);
In EDGE link mode, its crest factor is 2. (Duty cycle: 1:2)
Head Position mode(WCDMA BandV): EUT Configuration 1&2&3&4
Date of Measurement: September 12, 2012
Test mode: BandV
EUT Setup Condition Frequenc iqui Drift
P a Y #‘gﬁ:g SAR(1g) | Power Limit Limit
Position Antenna | Channel MHz [°C] (Wrkg) Drift (dB) (Wikg)
Right Check Fixed 4132 826.4 20.0 0.645 0.12
Right Title Fixed 4132 826.4 20.0 0.278 0.05 +- 16
Left Check Fixed 4132 826.4 20.0 0.624 001 | 021
Left Title Fixed 4132 826.4 20.0 0.248 0.15

Remarks: For SAR testing, EUT is in GSM link mode. In GSM850/1900 link mode, its crest factor is 1.
(Duty cycle: 1:1)
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Body Position mode(Body Worn): EUT Configuration 5&6
WCDMA Bandll& BandV
Date of Measurement: September 12, 2012

Test mode: WCDMA BandV EUT Configuration 5:UP

EUT Setup Condition Frequenc iqui Drift
P a Y I.'I_Igrl#g SAR(1g) | Power Limit Limit
Position Antenna | Channel MHz C] (W/kg) Drift (W/kg)
(dB)
Flat(1.0cm) Fixed 4132 826.4 20.0 0.257 -0.01 | +/-0.21 1.6
Test mode: WCDMA BandV EUT Configuration 6:Down
EUT Setup Condition Frequenc iqui
i K Y #‘3;’1';' SAR(1g) | Power | Drift o
Position Antenna | Channel MHz °C] (W/kg) Drift Limit (\5\'/7'15)
) (dB)
Flat(1.0cm) Fixed 4132 826.4 20.0 0.361 0.09

Remarks: For SAR testing, In GSM link mode, its crest factor is 1. (Duty cycle: 1:1);
In GPRS link mode, its crest factor is 1. (Duty cycle: 1:)
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Head Position mode(802.11b): EUT Configuration 1&2&3&4

Date of Measurement: September 12, 2012

Test mode: 802.11b

EUT Setup Condition Frequency I__rigrl:]id SAR(1g) | Power [?rif.t Limit
Position Antenna | Channel MHz [OC]p (Wikg) Drift IE;r;;t (W/kg)
Right Check Fixed 1 2412 20.0 0.217 0.03
Right Title Fixed 1 2412 20.0 0.324 0.03 +/- 16
Left Check Fixed 1 2412 20.0 0.227 011 | 0.21 '
Left Title Fixed 1 2412 20.0 0.218 0.07

Remarks: For SAR testing, EUT is in GSM link mode. In GSM850/1900 link mode, its crest factor is 1.

Body Position mode(Body Worn) 802.11 b: EUT Configuration 5&6

Test mode: 802.11b EUT Configuration 5:UP

EUT Setup Condition Frequenc iqui Drift
P a Y l.‘l.lgrL#S SAR(1g) | Power Limit Limit
Position Antenna | Channel MHz C] (Wikg) Drift (W/kg)
(dB)
Flat(1.0cm) Fixed 1 2412 20.0 0.200 0.05 +/-0.21 1.6
Test mode: 802.11b EUT Configuration 6:Down
EUT Setup Condition Frequenc iqui Drift
P a Y I__I_lqwd SAR(1g) | Power - Limit
— emp Ik Drif Limit Wik
Position Antenna | Channel MHz C] (W/kg) rift (W/kg)
(dB)
Flat(1.0cm) Fixed 1 2412 20.0 0.328 0.03 +/-0.21 1.6
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SAR Tested for Body(Hotspot):

Up face in body position

Down face in body position

4

EUT Setup Configuration 5

EUT Setup Configuration 6

Top side body position

Bottom side body position

UT Setup Confiquration 7

EUT Setup Configuration 8

Right side body position

Left side body position

EUT Setup Configuration 9

EUT Setup Configuration 10
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SAR Data for Body(Hotspot) :
Body Position mode(hotspot): EUT Configuration 5&6&8&9&10

GSM 850 & GPRS 850& EDGE 850 Date of Measurement: September 12, 2012
Test mode: GSM 850 hotspot
EUT Setup Condition Frequency |__r|g#1|g SAR(1g) Povyer |_D|:Tl1f|tt Limit
Position Antenna | Channel MHz C] (W/kg) Drift (dB) (Wikg)
Up(1.0cm) 190 824.2 20.0 0.340 -0.01
Down(1.0cm) 190 824.2 20.0 0.523 0.04
Bottom(1.0cm) Fixed 190 824.2 20.0 0.381 -0.05 | +/-0.21 1.6
Right(1.0cm) 190 824.2 20.0 0.153 -0.02
Left(1.0cm) 190 824.2 20.0 0.151 0.05
Test mode: GPRS850 CLASS 12 hotspot
EUT.S.etup Condition Frequency |__r|grl#;| SARI((lg) Povyer E:,tt Lirr|1(it
Position Antenna | Channel | MHz C] (Wikg) | Drift (B) (Wikg)
Up(1.0cm) 190 824.2 20.0 0.324 -0.01
Down(1.0cm) 190 824.2 20.0 0.462 0.02
Bottom(1.0cm) Fixed 190 824.2 20.0 0.338 -0.05 | +/-0.21 1.6
Right(1.0cm) 190 824.2 20.0 0.158 -0.02
Left(1.0cm) 190 824.2 20.0 0.200 0.05
Test mode: EDGE 850 CLASS 12 hotspot
EUT Setup Condition Frequency |__r|g#1|g SAR(1g) Povyer |_D|:Tl1f|tt Limit
Position Antenna | Channel MHz C] (W/kg) Drift (dB) (W/kg)
Up(1.0cm) 190 824.2 20.0 0.314 -0.11
Down(1.0cm) 190 824.2 20.0 0.450 0.12
Bottom(1.0cm) Fixed 190 824.2 20.0 0.321 -0.12 | +/-0.21 1.6
Right(1.0cm) 190 824.2 20.0 0.150 -0.02
Left(1.0cm) 190 824.2 20.0 0.161 0.05
GSM 1900 & GPRS 1900& EDGE 1900 hotspot Date of Measurement: September 12, 2012
Test mode: GSM 1900 hotspot
EUT Setup Condition Frequency I-_rlgrl:]IS SAR(10) Povyer Err:ltt Limit
Position Antenna | Channel MHz C] (Wrkg) Drift (dB) (Wikg)
Up(1.0cm) 661 1880 20.0 0.224 0.07
Down(1.0cm) 661 1880 20.0 0.367 0.01
Bottom(1.0cm) | Fixed 661 1880 20.0 0.486 -0.06 og-l 16
Right(1.0cm) 661 1880 20.0 0.191 0.01
Left(1.0cm) 661 1880 20.0 0.146 0.02
Test mode: GPRS 1900 CLASS 12 hotspot
EUT Setup Condition Frequency Liquid SAR(1g) | Power Drift Limit
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Position Antenna | Channel MHz Tizmp (Wika) Drift Limit | (Wkg)
[°C] (dB)
Up(1.0cm) 661 1880 20.0 0.212 0.07
Down(1.0cm) 661 1880 20.0 0.359 0.01
Bottom(1.0cm) Fixed 661 1880 20.0 0.450 -0.06 | +/-0.21 1.6
Right(1.0cm) 661 1880 20.0 0.157 0.01
Left(1.0cm) 661 1880 20.0 0.127 0.02
Test mode: EDGE1900 CLASS 12 hotspot
EUT Setup Condition Frequency #'3#1'3 SAR(g) Povyer E,:]fltt Limit
Position Antenna | Channel | MHz C] (Wikg) | Drift (B) (Wikg)
Flat(1.0cm) 661 1880 20.0 0.234 0.02
Up(1.0cm) 661 1880 20.0 0.402 0.04
Down(1.0cm) Fixed 661 1880 20.0 0.424 -0.06 | +/-0.21 1.6
Bottom(1.0cm) 661 1880 20.0 0.157 0.01
Right(1.0cm) 661 1880 20.0 0.136 0.02
WCDMA Band V hotspot
Date of Measurement: September 12, 2012
Test mode: WCDMA Band V hotspot
EUT Setup Condition Frequency I-_rlgrl:]IS SAR(1g) Povyer L[?rr:ltt Limit
Position Antenna | Channel MHz C] (Wikg) | Drift (dB) (Wikg)
Up(1.0cm) 4233 846.6 20.0 0.560 0.02
Down(1.0cm) 4233 846.6 20.0 0.551 0.04
Bottom(1.0cm) | Fixed 4233 846.6 20.0 0.457 005 | +-021 | 1.6
Right(1.0cm) 4233 846.6 20.0 0.301 -0.05
Left(1.0cm) 4233 846.6 20.0 0.250 -0.01
Body Position mode(hotspot): EUT Configuration 5&6&8&9
802.11 b Date of Measurement: Septemberl17, 2012
Test mode: 802.11 b
EUT .S.etup Condition Frequency %—Ig#qlg SARI((lg) Povyer Err:ltt Li”Ilit
Position Antenna | Channel | MHz C] (Wikg) | Drift (B) (W/kg)
Up(1.0cm) 1 2412 20.0 0.214 0.05
Down(1.0cm) Fixed 1 2412 20.0 0.311 -0.04 0+£'1 1.6
Right(1.0cm) 1 2412 20.0 0.097 -0.08 '
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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| CzZCO048171H N/A

Signal Generator Agilent E8257C MY43321570 05/12/2013

S-Parameter Network Agilent E50718 MY42301382 03/11/2013

Analyzer
Wireless Communication R&S CMU200 SN:B23-03291 05/12/2013
Test Set

Power Meter Agilent E4416A QB41292714 03/16/2013

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

E-field PROBE SPEAG EX3DV4 3798 07/24/2013

DIPA(\)I\ll_'FE?\?Ifl,,\AAHZ SPEAG D835Vv2 4d114 07/24/2013

PP oMz SPEAG D1900V2 50136 07/19/2013

DIP(XII:II_EI_E&S\IOAMHZ SPEAG D2450Vv2 817 07/23/2013

PIPO L 2oz SPEAG D2000V2 1041 07/23/2013
DUMMY PROBE SPEAG DP_2 SPDP2001AA N/A
SA('\QLPITCM)O M SPEAG QDOVAOO1BB 1102 N/A
Twin SAM Phantom SPEAG QDO000P40CD 1609 N/A
ROBOT SPEAG TX60 F10/5E6AA1/A101 N/A
ROBOT KRC SPEAG CS8C F10/5E6AA1/C101 N/A
LIQUID CALIBRATION KIT | ANTENNESSA 41/05 OCP9 00425167 N/A

DAE SD000D04BJ DEA4 1245 07/24/2013
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14. FACILITIES

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

. No0.10, Weiye Rd., Innovation Park, Eco & Tec. Development Part, Kunshan City, Jiangsu
Province, China.
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16. ATTACHMENTS
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Content
System Performance Check Plots
SAR Test Plots
Probe calibration report EX3DV4 SN3798
Dipole calibration report D835V2 SN:4d114
Dipole calibration report D1900V2-SN:5d136
Dipole calibration report D2450V2 SN: 817
DAE calibration report DEA4 SDO00D04BJ 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 2012.09.12
DUT: Dipole 850 MHz D835V2; Type: D835V2; SN:4d114
Communication System: CW; Frequency: 850 MHz
Medium parameters used: f = 850 MHz; o = 0.89 mho/m; g, = 41.48; p = 1000 kg/m3
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY5 Configuration:
. Probe: EX3DV4 - SN3798; ConvF(8.99, 8.99, 8.99); Calibrated: 7/25/2012
o Sensor-Surface: 2.5mm (Mechanical Surface Detection)
) Electronics: DAE4 Sn1245; Calibrated: 7/20/2012
. Phantom: Twin SAM Phantom; Type: QD 000 P40 CD; Serial: 1609
. Measurement SW: DASY52 52.8.0(692); SEMCAD X 14.6.4(4989)
System Performance Check at Frequencies below 1 GHz/d=15mm, Pin=250 mW,
dist=3.0mm (EX-Probe)/Area Scan (7x12x1):
Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 3.362mW/g
System Performance Check at Frequencies below 1 GHz/d=15mm, Pin=250 mW,
dist=3.0mm (EX-Probe)/Zoom Scan (7x7x7) /Cube 0O:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 57.952 V/m; Power Drift = 0.00052 dB
Peak SAR (extrapolated) = 3.625W/kg
SAR(1 g) = 2.39mW/g; SAR(10 g) = 1.56 mW/g
Maximum value of SAR (measured) =3.374 mW/g

m'fg
— 3.3

—| 2.240

1.422

0.884

0.473

0.089
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Test Laboratory: Compliance Certification Services Inc.

System Performance Body Check-D850 2012.09.12
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; & = 55.19; p = 1000 kg/m3
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY5 Configuration:
e Probe: EX3DV4 - SN3798; ConvF(9.07, 9.07, 9.07); Calibrated: 7/25/2012
e Sensor-Surface: 2.5mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn1245; Calibrated: 7/20/2012
e Phantom: Twin SAM Phantom; Type: QD 000 P40 CD; Serial: 1609
Measurement SW: DASY52 52.8.0(692); SEMCAD X 14.6.4(4989)
System Performance Check at Frequencies below 1 GHz/d=15mm, Pin=250 mW,
dist=3.0mm (EX-Probe)/Area Scan (7x12x1):
Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 3.127mW/g
System Performance Check at Frequencies below 1 GHz/d=15mm, Pin=250 mW,
dist=3.0mm (EX-Probe)/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 58.83 V/m; Power Drift = 0.0021 dB
Peak SAR (extrapolated) = 3.624 W/kg
SAR(1 g) =2.51 mWI/g; SAR(10 g) = 1.62 mW/g
Maximum value of SAR (measured) = 3.392 mW/g

mi¥lg
= 3.392

= 2.460

1.443

0.899

0.373

0074
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Test Laboratory: Compliance Certification Services Inc.

System Performance Head Check-D1900 2012.09.12
DUT: Dipole 1900 MHz D1900V2; Type: D1900V2; Serial: D1900V2 - SN:5d136
Communication System: CW; Frequency: 1900 MHz
Medium parameters used: f = 1900 MHz; o = 1.39 mho/m; &, = 40.12; p = 1000 kg/m3
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY5 Configuration:

e Probe: EX3DV4 - SN3798; ConvF(7.84, 7.84, 7.84); Calibrated: 7/25/2012

e Sensor-Surface: 2.5mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1245; Calibrated: 7/20/2012

e Phantom: SAM1; Type: SAM; Serial: 1609

e Measurement SW: DASY52 52.8.0(692); SEMCAD X 14.6.4(4989)
System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW,
dist=3.0mm (EX-Probe) 2/Area Scan (7x7x1):
Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 11.897 mW/g
System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW,
dist=3.0mm (EX-Probe) 2/Zoom Scan (7x7x7) /Cube O:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 97.57 V/m; Power Drift = 0.0032 dB
Peak SAR (extrapolated) = 16.572 W/kg
SAR(1 g) =10.06 mWI/g; SAR(10 g) = 5.31 mW/g
Maximum value of SAR (measured) = 12.141 mW/g

mi/g

12141

10116

8.090

6.065

4.033

0.014
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Test Laboratory: Compliance Certification Services Inc.

System Performance Body Check-D1900 2012.09.12
DUT: Dipole 1900 MHz D1900V2; Type: D1900V2; Serial: D1900V2 - SN:5d136
Communication System: CW; Frequency: 1900 MHz
Medium parameters used: f = 1900 MHz; o = 1.50 mho/m; &, = 52.96; p = 1000 kg/m3
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY5 Configuration:
e Probe: EX3DV4 - SN3798; ConvF(7.23, 7.23, 7.23); Calibrated: 7/25/2012
e Sensor-Surface: 2.5mm (Mechanical Surface Detection)
e  Electronics: DAE4 Sn1245; Calibrated: 7/20/2012
e Phantom: SAM1; Type: SAM; Serial: 1609
e Measurement SW: DASY52 52.8.0(692); SEMCAD X 14.6.4(4989)
System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW,
dist=3.0mm (EX-Probe) 2/Area Scan (7x7x1):
Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 12.533mW/g
System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=xx mW,
dist=3.0mm (EX-Probe) 2/Zoom Scan (7x7x7) /Cube O:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 102.5V/m; Power Drift = 0.0001 dB
Peak SAR (extrapolated) = 16.529 W/kg
SAR(1 g) =9.96 mWI/g; SAR(10 g) =5.19 mW/g

mWig
112.839

— 10.516

8.293

6.365

4,339
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Test Laboratory: Compliance Certification Services Inc.

SystemPerformanceHeadCheck-D2450-2012.09.12
DUT: Dipole 2450 MHz D2450V2; Type: D2450V2; SN:817
Communication System: CW; Frequency: 2450 MHz
Medium parameters used: f = 2450 MHz; o = 1.79 mho/m; g = 39.18; p = 1000 kg/m3
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY5 Configuration:
e Probe: EX3DV4 - SN3798; ConvF(7.07, 7.07, 7.07); Calibrated: 7/25/2012
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1245; Calibrated: 7/20/2012
Phantom: Twin SAM Phantom; Type: QD 000 P40 CD; Serial: 1609
Measurement SW: DASY52 52.8.0(692); SEMCAD X 14.6.4(4989)

System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW,

dist=3.0mm (EX-Probe)/Area Scan(7x7x1)):
Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 17.715mW/g

System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW,
dist=3.0mm (EX-Probe)/Zoom Scan (7x7x7) /Cube 0O:

Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 103.55 V/m; Power Drift = 0.007 dB

Peak SAR (extrapolated) = 26.475 W/kg

SAR(1 g) =13.66 mWI/g; SAR(10 g) = 6.31 mW/g
Maximum value of SAR (measured) = 16.954 mW/g

m¥lg
—117.715

—13.278

10.829

7.737

5.011

0.00101 |
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Test Laboratory: Compliance Certification Services Inc.

SystemPerformanceBodyCheck-D2450-2012.09.12
DUT: Dipole 2450 MHz D2450V2; Type: D2450V2; SN:817
Communication System: CW; Frequency: 2450 MHz
Medium parameters used: f = 2450 MHz; o = 1.94 mho/m; & = 51.99; p = 1000 kg/m3
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY5 Configuration:
e Probe: EX3DV4 - SN3798; ConvF(7.06, 7.06, 7.06); Calibrated: 7/25/2012
Sensor-Surface: 3mm (Mechanical Surface Detection),
Electronics: DAE4 Sn1245; Calibrated: 7/20/2012
Phantom: SAM1; Type: SAM; Serial: 1609
Measurement SW: DASY52 52.8.0(692); SEMCAD X 14.6.4(4989)

System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW,
dist=3.0mm (EX-Probe) 2/Area Scan (7x7x1):

Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (measured) = 18.729mW/g

System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW,
dist=3.0mm (EX-Probe) 2/Zoom Scan (7x7x7) /Cube 0:

Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 101.55 V/m; Power Drift = 0.003 dB

Peak SAR (extrapolated) = 27.671 W/kg

SAR(1 g) =13.13 mWI/g; SAR(10 g) =6.12 mWI/g
Maximum value of SAR (measured) = 17.409 mW/g
|

m¥fg
[]18.729

—13.272

10.815

B.137

5.019

0.00187
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APPENDIX B: DASY CALIBRATION CERTIFICATE

The DASY Calibration Certificates are showing as followings .
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Calibration Laboratory of L0, GNISg™, g Schwelzerischer Kallbrierdienst

Schmid & Partner i "-alk‘"—:'—o-{" k-t i c Borvice suisse d'élalonnagn
Enginearing AG LS l";."- @“5 Sorvizio svizaine di Laralura

Zeughausstrnesa 43, 8004 Zurich, Switzerland ) Wi {@Rb S swiss Callbration Sarvice

Accredited by the Swiss Accreditation Sandce [3AS) Accraditation No.: SCS 108
The Swiss Accreditation Service |s one of the signatories tothe &
Muliilsternl Agreemani for the recogmition of calibrafion certificaios

ciont  CCS-GN (Audan) Gertificate tio: DBABV2-4d114_Jul12
CALIBRATION CERTIFICATE

Cibjact DB3sV2 - SN 4d114

Calibration procedurs|a) QA CAL-05.vB
Calibration procedure for dipole validation kits above 700 MHz

Calibraiion dato Juily 25, 2012

Thia catibration cenificats doduamants thin tracantilify to nattonal stendands, which mallze tha physical units of measuramants (S,
The messussnants and the uncerainties wih confidance probubdity ke ghvan on the lolizwing pages and are part of the cartificats.
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Callbration Laboratory of
Schmid & Pariner
Enginearing AG

Teughsussirasae 43, BODA Lurich, Switzedand

5 Schwelrerizcher Kalibrierdisnst
Borvico subsss d'dlalonnage
Horvizio SVizzens i taratura

S swiss Calibration Service

Aunrodibod by i Swiss Acomdiation Sarce (SAS) Accreditation No.: SCS 108
Tha Swiss Accreditation Service i one of the signatories to the CA
Multiinteral Agresmant for the recognition of callbration certificates

Glossary:

TSL tissua simulating liquid

CanvF sanaitivity in TSL/ NORM x,y.z
M/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, “|EEE Recommeanded Practice for Datarmining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wircless
Communications Devices: Measurement Technigues”, December 2003

b) IEC 622091, "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 5 GHz)",
February 2005

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

Additional Documentation:
dy DASY4S System Handbook

Methods Applied and Interprelation of Parameters:

* Measurement Conditions: Further details are available from the Validation Report at the end
of the cerlificate, All ligures stated in the certificate are valid at the frequency indicated.

« Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
pamnt exactly below the center marking of the flat phantem section, with the arms orlented
parallel to the body axis.

s Faad Poinl hupedance and Returmn Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The Impedance stated is transformed fram the
measurement at the SMA connector to the faed point. The Relurn Loss ensuras low
reflected power, No uncerfainty required.

= Electrical Delay: One-way delay between the SMA connactar and the antenna fead point.
Mo uncertainty required,

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

»  SAR normalized; SAR as measured, normalized to an Input power of 1 W at the antenna
connector,

» SAR for nominal TSL parameters: The measured TSL paramelers are used lo calculate the
nominal SAR rasull,

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

Cariificata Ma: DE3GVZ-4d | 14_Jul12 Page2ul &
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Measurement Conditions
DASY syeiam conflguration. as far g3 not

ivan on pago

DASY Version DASYS W52.8.1
Extrapelation Advanced Extrapolalion
Phantom Modular Flat Phantom
Distance Dipole Cunter - TSL 15 mim with Spacer
Zoom Scan Aesolution dx. dy. dz =5 mm
Freguency B35 MHz £ 1 MHz
Head TSL parameters
e ullowmg paramatans and calculations were applied.
Temparature Permittivity Caonductivity
Nominal Head TSL paramelers 220 415 .80 mhe/m
Measured Head TSL parameters (22.0+02) °"C 40526 % 088 mhom =8 %
Mead TSL temperature change during test <05°C = -
SAR result with Head TSL
SAR averaged over 1 om’ {1 a)of H!;d TS5L Condilion
SAR measymod 250 i input power _2.{}5 mwW /iy

SAH lor pominal Head TSL paramatars

normalized o 1W

.35 mW /g = 17.0 % (k=2)

SAR averaged over 10 em” {10 g} of Head TSL

condiln

SAHR metauned

Z50 W pul powar

LESmW /g

SAR for nominal Head TSL parametars.

normalized 1o 1W

6.14 mW Ig = 16.5 % (k=2)

Body TSL parameters
The Iollowing paramaters and calculstions were appliod
Temperature Pt livity Cenductivity
Meminal Body TSL parameters __| 22.0°C 55.2 0.7 mhoim
Measured Body TSL paramolérs (22.0 £0.2) "G 533=6% 0.99 mhoim + 6 %
Body TEL lemperatire change during sn;t =057 e [
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR measured 260 mW input powear 246mW /g

SAR for nominal MTSL pramelers

nowmnalized 16 1W

9.61 mW /g £17.0 % (k=2)

BAR averaged over 10 em” (10 g) of Body TSL

cordition

SAR measured

250 mW nput power

1.82mW /g

AR for nominal Body TSL paramealers

nomialized o 1W

637 mW /[ g = 18.5 % (k=)

Cerificats Mo; DEISV2-4d174_Jul12
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Appendix

Antenna Parameters with Head TSL

Ik, transfarmned 1o fadd poknt Ge20-25j0

Reatum Loss | - 20.8dB

Antenna Paramatars with Bedy TSL

Impedance, Wanstomed 10 feed point 4RAN-4310
Asturn Loss -85.5d8

General Antenna Parameters and Design

] Elecirical Delay (cre direction) l 1.397 ng

Ahar long teem usa with 100W radiated pawar, onky & sfight warming of the dipols near the feedpoint can be measuned,

The dipole 12 made of standard somingid coomial coldo. Tho center conductar of the faading lina ks dirscily cannactad to tha
secend arm of the dipole; The antenna s therefore shon-circultad lor DC-signale. On goma of tha dipcles, small end caps
are added Lo the dipole amms In order ko improve matching when loaded according to the posilien as explained in e
*Measurerman! Condiorn® parsgraph, The SAR dala ae not affectod by this change. The overall dipola length e sl
according to the Standard,

Mo axcaszive forca muet be appllad ta tha dipnla arms, becausa thay might bend or the scldered connections near Lhe
feadpoint may be damaged,

Additional EUT Data

Mamdaciired by SPEAG
Manutaciurod on Juna 28, 2010
Cartlflcate No: DE3SV2-4d 1 14_Jul12 Page 4 ol B
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DASYS Validation Report for Head TSL

[aate: 25.07.2012
Tesl Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V 2; Serinl: DE3SVL - SN: 4d114

Communication System: CW; Frequency; 835 MHz
Medunm parameters used: §= 835 MHe; o= 0089 mho/m; & = 40.5; p= 1000 It!.l"ul.]L
Phantom section; Flat Section

Mueasurement Standard: DASY S (TERETRCIANS Co3.19-2007)
DASYS52 Configuration:
e Probe: BS3DV3 - SN3205: CanvE(6.07, 6.07, 6.07) Calibrated: 30.12:2011:
s Sensor-Surface: 3mm (Mechanical Surfuce Detection)
=  Electronics: DAE4 Sn601, Calibrated: 27.06.2012
»  Phantom; Flar Phaniom 495 Type: QENOUP49AA; Senal: 1001
= DASYS2 52.8.1(838), SEMCAD X 14.6.5(6469)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm 2/Zoom Scan (7x7x7)/Cube 0:
Meazurement grid: dx=53mm, dy=5mm, dz=5%mm

Reference VYalue = 537.017 ¥/m; Power Dnft = 0.01 dB

Peak SAR (exirapolated) = 3.454 mWig

SAR(I g) =233 mW/p; SAR(10 g) = 1.53 mW/g

Maximum value of SAR (measured) = 2.71 mWig

=14

ALED

el

OdB =271 mW/g =866 dB mW/g

Canificate No: DA3GV2-4d114_Jult2 Pape 5of B
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Impedance Measurement Plot for Head TSL
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DASYES Validation Report for Body TSL
Date: 25.07.2012
Test Laboratory: SPEAG, Zurich, Switzerfand
DUT: Dipole 835 MHz; Type: D835V2; Serial: DE3SV2 - SN: dd114
Communication System: CW; Frequeney: 835 MHz
Medium purmmeters used; §= 833 MHe; o = 0099 mbofn; g, = 53.3; p = 1(00 ii.g!'m:‘l

Phantom section: Flul Section

Mewswement Stundand: DASYS (IREEAEC/ANST C63.19-2007)
DASYS2 Configuration:
+  Probe: ESADV3 - SN3205; ConvF(6.02, 6.02, 6.02); Calibrated: 30.12.2011;
= Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAEA Sn60]; Calibrated: 27.06.2012
s Phantom: Flat Phantom 4.91; Type: QROOOP42AA; Senal: 100
« DASYS2 528 1(438); SEEMCAD X 14.6.5(0404)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube (:
Measurcment prid: dx=5mm, dy=5mm, de=3mm

Reference Valoe = 35.673 Vim; Power Drift = 0.02 dB

Peak SAR (extrupolated) = 3.598 mW/g

SAR(1 p) = 246 mW/g; SAR(10 g) = 1.62 mW/yg

Maximum valae of SAR (measured) = 2.80 mW/g

=
b=l

.40

AL

0 dB = 2.86 mW/g = 9.13 dB mW/g

Cortiticate No: DB3SV2-4d114_Jul12 Page T ol B
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Impedance Measurement Plot for Body TSL
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Callbration Laboratory of SO, Schwatzsrisciar Kelibrierdians)
’ P g
Schmid & Partner % g Service sulsse d'étalonnage
Enginearing AG s Sarvizlo svizzero di tertura
Zeughaussirasse 43, 8004 Zurich, Swilzertand Lt S Ewiss Callbration Barvics

A
el il
Ancrudiind Ty e Swiss Acorsditption Senies [SAS) Accreditntion No,: SCS 108

The Bwne Accrodilaiion Servicn in oo al ln signalorios to tho ES
Muttllateral Agreament for the recognition of calibration certificates

cient  CCS-CN (Auden) Cartincate No: D1900V2-5d136_Jul12
|CALIBRATION CERTIFICATE

Oyt D1900V2 - SN: 5d136

Caldmniion procoduns{y) QA CAL-05.vE
Calitwration procadurs for dipole validation kits above 700 MHz

Calmralion dats: July 20, 2012

Vi el taon carfdhcater domamamts The rnoosbility o naligesd stancdands, whinh ealien tho ptysics) unds of measoaremonts (51
T meas st s e nessniniss wilh confidence probability s gas on D lolowng pogos and aos gai ol B coeiificie

Al ealibratizne have bean conducted in the clossd labaratany faclity: snvifonmant Wmperatung (22 = 30 and humidity < 70%.

Lalibratin Equenmant uaed [METE cntital o0 calbaation)

Primany Standarnia (VY] Cal Datn (Cnrtilicata Mo Raohndulodd Calibeation
| Power métar EPM-9424 GRATIROTOL 0503117 [No, 21T-01451) Oet12
Powar sansor FP 84814 Usareaaiel 05-0ct-11 (Mo, 217-01451) Oet-12
Relemnee 20 dB Atienuabor EN: 5058 (20K) 27-Mar- 12 (Mo RIT-01530) Aps-13
TR rmdsarabch comibinndion BN 5047 2 F R3ZT VM2 (Mo, 2IT-01533) Apr13
Hatarancs Frots ESS0VE i S, HU-Chn11 (Mo RS-0 _[No11) TR
DACa Sh: 801 ET-dun-12 (Mo, DAES-GO _Junid) Aun=13
| Boconinry Staskint D Lok Dbo (in howse) Soheduled Ehock
Povear sansod HF BEHTA MY41082317 TR-E3-02 {in Inpnatiie Chasck Cxal-17) N Daenadas chvisicke Oal-13
AF geenvarator RES SWT-00 100004 M= A (1 ey Chanck CHE1<11) I Trciar bk 13
Matwork Anglyzer HP BT53E USITI006ES 54206 18-0ct-01 (in house check Ooi-171) In houss check: 012
MNamz Function Signature
Calbruted by: Dirmee ey Labormory Techniclan T Ha e
L) EALL
—
Approvad by Katia Polowvis Technical Manager v .-'_"__ /’f’_?’
J“‘w{m .r’{ = -
Issund: July 20, BN
Thig callbrarion cartificata shall ret b raprodizad axcent In full withoul witten appraval of the labomtony.
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Callbration Laboratory of 5"@"’% qﬂtiss § Schweizurischor Kalibrinrdienst
Schmid & Pariner ﬁi @ 1 c Savvica aulsse d'dtalonnage

Engineering AG : + |2 ({_-,z Sarvizio svizzero di taraturs
Inughausstrassa 43, 8004 Turich, Switzerlond f*/,:rrf_-?\:\:kf (“hﬁh S  swiss Callbration Service

LT T
Aroraditad by tha Swiss Apoedilalion Sarice (SAS) Acoreditation No.; SCS 108

Tho Bwins Aoomeditaliion Bervion is oo ol e signalories to bhe ES
Multllateral Agreement for the recognition of calibration certificates

Glossary:

TSL fissue simulating liquid

ConvF saneitivity in TSL / NORM xy.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, “|[EEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAH) in the Human Head from Wireless
Communications Davices: Measuramen! Technifques”, Decembar 2003

b) IEC 622091, "Procedure to measurse the Specific Absarption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢) Faderal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Infarmation fer Evaluating Compliance of Maobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
di DASY4/5 System Handbook

Methods Applied and interpretation of Paramsters:

+« Measurement Conditions: Further detalls are available from the Validation Report at the end
of the certificate. All igures 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 section, with the arms onented
parallel to the body axis.

s Faad Point Impedance and Return Loes: Thesa paramasters 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 ensuras low
reflected power. No uncertainty requirad.

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

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

s SAR normalized: SAR as measurad, normalized to an inpul powsr of 1 W at the antenna
connector.

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

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

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

Ceartifleata Na: D1200V2-54136_Jul12 Paga 2of 8
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Measurement Conditions

DASY systam configuration, as far as nat given on pags 1.

DASY Version

DAEYS V52.8.1
Extrapolation Advancead Extrapolation
Phantom Modular Flal Phantom

Distance Dipole Center - TSL

100 mm

with Spacer

Zoom Scan Resolution

dx, dy, dz =5 mm

Frequency 1900 MHZ = 1 MH2
Head TSL parameters
Tha fallowing paramatars and calsulations wans appliod
Temperature Parmittivity Conductivity
MNominal Head TSL paremelers 207 40.0 140 mho/m
Measured Head TEL parameters (22020.2) °"C OB 1.38 mho/m £ 6 %
Head TSL temperature change during test <055 e —
SAR result with Head TSL
SAR averaged over 7 em? 1 ) of Hoad TSL Conditian
SAR maaslirad F50 MW Input pawer aTeEmW /g

SAR for naominal Head TSL parameaterns

normalized 1o 1W

39.4 mW fg = 17.0 % (=2}

SAR averaged over 10 cm” (10 g) ol Head TSL

condition

SAR maasuned

2H0 W rput o

14 mW g

SAR for nominal Head TSL paramatars

nomalized to 1W

20.7 mW /g = 16.5 % (k=2)

Body TSL paramaters

The fellowing parametars and calculations were appliad.

Temperature Permittivity Conductivity
MNominal Boady TSL parameters 2204 53.3 1.52 mha'm
Measured Body TSL parametvrs (220=202)"C 28=28% .52 mhoim 2 8 %
Baody TAL temperature change during test <050

SAR result with Body TSL

SAR averaged over 1 em® (1 @) of Bady TSL Candition
SAR measzurad 250 mW inpul powar 101 mW /g
SAR fer naminal Body TSL paramaters narmallzad to 1W A0. 3 mW /g = 17.0 % (k=2)
SAR averaged over 10 em? (10 g) of Bady TSL cendition
SAR measured 250 mW input powar A mW /g
S5AR for nominal Body TSL paramaters normalizad AW 1.4 mW f g = 16.6 9% (ke2)

Cortficaba Mo D1900V2-5a138_Ju 2
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Appendix
Antenna Parameters with Head TSL
Impecancsd, transformad 10 fead point 210+ EEN
Retuimn Loss -235dR

Antenna Parameters with Body TSL

Impedance, ranstormed (o feed pont 480 0+ 8.8 )58

Return Loss -22.8d8

General Antenna Parameters and Design

[ Electrcal Delay {one direction) l 1.198 ng

Aftar long term usa with 100W madiated powear, only a slight warming of the dipaie naar tha faadpaint can ba measuned,

The dipobo |s made of standand semirgid coaxial cable, The center conductdr of the feeding line is directly connegted to the
aecand am of the dipale. The antenna |5 theralone shon-clreulied for DC-slgnals, On somea of the dipales, small end caps
are added to the dipole arms in order to improve matching when loaded accerding to the position as explained in the
"Measurement Condibors” parageaph. The SAH dale are nol allected by this change, The wverall dipole lenglh s sbil
aocording to the Standar

Mo excassive forca muetl be appliad 1o tha dipole arms, bacausa thay might band or the eoldered connections naar the
leedpoint may be damagead

Additional EUT Data

Manufactuned by SPEAG
Manufagturod on Al 14, 2070
Cartificats Mo: D1900V2-5d136_Jull2 Page 4 of B
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DASYS Validation Report for Head TSL

Dyt 20072012
Test Lahoratory: SPEAG, Zwiich, Switzerland
DIIT: Dipole 1900 MHz; Type: D1200V2; Serial: D100V - SN 5136

Communication System: CW, Frequency: 1900 MHz .
Medium parameiers used: = 1900 MHz; & = 1.38 mho/m; & = 39.9, p = 1000 kg/m
Phantom section: Flal Section

Measurement Standank DASYS (IEEIVIEC/ANS] CH5.19-2007)

ASYS2 Conliguution,
s Probe: ESINVE - SNA205; ConvF(5.01, 5.01, 5.01 ) Calibrated: 30.12.2011;
v Sensor-Surface: 3mm (Mechanical Surface Delection)
s Electronics: DAEA Sn601; Calibrated: 27.06,.2012
« Phantom; Flat Phantom 5.0 (Tront); Type: QDUODPSOAA; Serial: 1001

+  DASYS2 52.81(834); SEMCAD X 14.6.5(64069)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube (:
Measurement grid: da=5mm, dy=3nun, dz=3mm

Reference Value = 96.700 V/m; Power Drift = 0.05 di}

Peak SAR (exrrapolated) = 17.403 mW/g

SAR(1 g) = .76 mW/g; SAR(10 g)=5.14 mW/g

Maximuom value of SAR (measwed) = 12,1 mWig

iR

[

-4l

I

R

.

1aan

SLE i

0dB = 12,1 mW/g=21.66 40 mW/g

Ceribcate Mo D1800V2-5d136_Juli2 Page 5of 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Dare: 20.07.2012
‘Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MEz; Type: D1900V2; Serfal: D1900V2 - SN: 5d136

Communication System: CW; Frequency: 1900 MHz

Medium parsmeters used: f= 1900 MHz; 6 = 1.52 mho/m; & = 32.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: TIASYS (IEERAEC/ANST CO3.19-2007)

13a5Y5Z Configuration:
« Probe: ESINV3 - SN3205; Convli{4.62, 4.62, 4.62); Calibrated: 30.12.2011;
»  Sensor-Surface: Imm (Mechanical Surface Dietection)
s Electronics: DAT4 Sn601; Calibrated: 27,06.2012
=  Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Seral: 1002
o DASYS2 52.8.1(838) SEMCAD X 14.6.5(64169)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube :
Measuremeni prid: ds=5mm, dy=5mm, de=5mm

Reference Value = 95.632 Vi, Power Drift = 0.01 dB

Peak SAR (extrapolated) = 17.606 mWip

SAR( g) = 10.1 mW/g; SAR(10 g) = 536 mW/g

Maximum value of SAR (measured) = 128 mW/yg

AnEy

Ea K]

PE.

0dB = 128 mWig = 2214 dB mW/g

Ceriticate No: D1800V2-6d136_Juli2 Page 7ol B8
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Impedance Measurement Plot for Body TSL
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NOBM ®,y,2
M/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, "IEEE Racommanded Practice for Detarmining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

b) IEC 622091, “Procedure fo measure the Specific Absorption Rate (SAR) for hand-held
devices used In close proximily to the ear (frequency range of 300 MHz to 3 GHz)",
Fabruary 2005

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),

“Bvaluating 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 Radiclrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

=  Measurement Conditions: Further detalls are available from the Validation Report at the end
of the certiticate. All figures stated in the cerificate are valid at the Trequency indicated,

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

+ Faed Point Impedance and Return Loss: These parameters are measured with the dipols
positionad under the liquid filled phantom. The Impedance stated is transformed from the
measuremean| al the SMA connecior to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

« Electrical Dalay: Ona-way delay betwean the SMA connector and the antenna feed point.
Mo uncerainty required.

=  SAR measured: SAR measurad al the stated antenna input power.

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

« SAR for nominal TSL parameters: The measured TSL parameters are used 1o calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds lo a covarage
probability of approximately 85%.

Cartificars Mo: DROOOVE 102 _JuZ Fagu 2ol 8
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Measurement Conditions
DASY system configuration, 8s faras not given on page 1.
DASY Version DAEYE VB2.E
Extrapalation Advanced Extrapolation
Phantom Modular Flat Phantom
Distanee Dipale Coenter - TSL 10 mm with Spbaoo
Zoom Scan Resoluation dx, dy, dz =5 mm
Fraquency 2000 MHz = 1 MHz
Head TSL paramsters
The fallowing paramatare and calculations wara appliad
Temperature Permittivity Conductivity
Momingl Head TSL parameters 207G 400 140 mibwsm
Measured Head TSL parameters (220x£0.2)°C 405:6% 1.37 mho/m £ 6 %
Head TSL temperature change during test <0.5°C e e
SAR result with Head TSL
SAR averaged over 1 om® (1 g) of Hoed TSL Conditian
S5AR maasured 250 mW inpiit power ABA MW (g
SAH .h:vr nnm;n:;!-l-l-aa:f TSL parsmalén; nqmegl.i:}e-ri-ﬂ-'y :lw .-l.n,'| mW fg = 17.0 % (k=)
SAR pveraged over 10 em® (10 g} of Head TSL condition
SAR maasimd 2h0 mW iRt powor 61 mW /g
SAR for nominal Head TSL paramstars nommalized to 1W 21.0 mW /g = 16.5 % (k=2)

Body TSL parameters
Tha loflowing parameters and calculations ware applhed.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220G 53.3 1.52 mhoim
Measured Body TSL parameters (F2O0=02) G A B =B 152 imhodim = 8 %
Body TSL temperature change during test < (60
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Candition
SAR maasurad 250 mW input powar 10.0mW /g

SAR for nominal Body TSL paramstars

narmalized to 1W

29.8 mW /g = 17.0 % (k=2)

SAR measured

SAR averaged ovar 10 cm” (10 g) of Bady TSL

eanditian

250 mW Input powar

523mW /g

SAR for naminal Body TSL paramsefers

normalizad 1o 1W

20.8 mW /g = 16.5 % (k=2)

Comificane Mo DROOVEZ041_Jui2
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Appendix

Antenns Parameters with Head TSL

Impedance. transformad lo head point 4810180

| Return Loss =313 d8

Antenna Parameters with Body TSL

Impadanca, :r.nns!nrmnd tor fmad poim 4508 - 1.1 2
Ratum Loss 253 dB

General Antenna Parameters and Design

Elactrical Deday (one direction) I 1,188 ny

Advar long lorm wee with T00W redialed power, only &8 siighl warming of ihe dipols naar ths fesdpalm can be massured.

Tha dipcis & mads of ztandard zamirgld coasial cable Tha cantar nonductor af the feading ling bs directly connoctod 1o tha
second arm of the dipole. The antenna is tharafore shod-circutiad lor DC-slgnale. On some of the dipoles, amall end caps
are addad 1o the dipola amns in order [0 improve matehing when loaded sccording to (he position as explained in the
"Maasuramant Conditions” paragraph, The SAR data are nol alfocted by tes change. The ovenall dipobe length s sl
according 1o the Standard.

Mo excegaive [oree must be applied to the dipole arme, bacausa thay might band ar tha saldarad connactions near the
teedpomi may be damaged,

Additional EUT Data

Manufaciured by SPEAG
Manuiactured on Saptambar 26, 2007
Cortificate No: D2000V2-1047 Julr2 Page 4 of 8
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DASYS5 Validation Report for Head TSL

Diate: 240172012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2000 MHz; Type: D200VZ; Serial: D2HOV2 - SN: 1041

Communication System: CW; Frequency: 2000 Mz

Medivm parameters vsed. = 2000 MHz, ¢ = 137 mbofi, ¢ = 40.5; p= 1000 ky‘ul}
Phantom section: Flat Section

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

DASYS2 Confignranion:
«  Probe: ES3DV3 - SN3205; ConvF(4.93, 4.93, 4.93); Calibrated: 30.12.201 I3
»  Sensor-Surface: 3mm (Mechanical Surface Detection)
«  Electronics: IDAE4 Sn601; Calibrated: 27.06.2012
o Phantom; Flat Phamtom 5.0 (front); Type: QDOOOP30AA; Seral: 1001

o DASYS2 SR 1(R38) SEMOAD X 14.6.5(6469)

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

Reference Value = 98.254 Vim; Power Dnfl =0.05 dB

Peak SAR (extrupolated) = 17.488 mW/g

SAR(] g) =988 mW/g; SAR(I0 g) =5.21 mW/g

Maximuom valoe of SAR (measured) = 12.2 mW/g

1080

1448

LKL

0dB =122 mW/e=21.73dB mW/e

Cartiliwabe No; D2000V2-1041_Juli2 Page S ol B
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 23.07.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2000 MHz; Type: D2000V2; Serial: D2000V2 - SN: 1041

Comunmication System: TW; Frequency: 2000 MHz

Mediwn punmneters used: 7= 2000 Mz a = 1.52 mhoim: & =326 p = 1000 kg,l'nf'
Phantom section: Flal Scechon

Measurement Stundand: DASYS (IREEARC/ANST CR319-2007T)

[XASYS2 Configuration:
s  Probe: ES3DV3 - SNI205; ConvF(4.63, 4.65, 4.65); Calibrated: 30.12.2011;
= Sensor-Surface: 3mm (Mechanical Surface Detection)
= Hlectronics: DAEA Sn601; Calibrated: 27,06.2012
o Phuntom; Flat Phantom 5.0 (back); Type: QLMOPSUAA: Seral: 1002
« DASYS2 52.8.1(838), SEMCAD X 14.6.5(6469)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=3mm

Reference Value = 94.843 Vim; Power Dinft = 0.02 dB

Pedk SAR (extrupoluted) = 17.680 mWig

SAR(L g) = 10 mW/g; SAR(10 g) =5.23 mW/g

Maximum value of SAR (measurcd) = 12,6 mWig

“B

=3.E0

=Fam

=14.40

18,00

0dB = 12.6 mW/g =22.01 dB mWi/g

Cerfificals No: D2000V2-1041_Jul12 Paga 7 of 8
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

J o, s Schwilzorlscher Kalibrierdionst
Schmid & Partner g c Service sulsse d'dtalannoge
Englneering AG e X Berviclo sviceoro di laratura
Zoughausstrasse 43, 8004 Zurich, Switzeriond fqﬁg 5 Swiss Catlbration Service
Tt
Accradited by tha Swiss Azcreditation Sendea (SA%) Accreditation Mo.: SCS 108

Tne Swiss Accreditation Sorvice b onp of the slgnatario:g o the EA
Muttlistersl Agreemant for the recognilion of calibration cenificates

Glossary;

TSL tissue simulating licuid

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

Calibration is Performed According to the Following Standards:

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

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

g) Federal Communications Commission Office of Enginearing & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiotrequency
Elactromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure (o Radioflrequancy Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 Syslem Handbook

Methods Applied and Interpretation of Parameters:

s Measurement Conditions: Further detalls are available from the Valdation Report at the end
of the cerificate. All figures stated in the certificate are valid at the frequency indicated.

» Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the tiat phantom ssction, with the arms orlented
parallel to the body axis.

s Feed Polnt Impedance and Return Loss: These paramaters are measurad with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
maasurament &l the SMA connector 1o the feed point. The Return Loss ensures low
rellectad power. No uncertainty required.

s Flactrical Dalay: One-way dalay between the SMA connector and the antenna feed point.
No uncertainty required.

o SAR measurad: SAR measured al the stated antenna nput power.

s 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.

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

Cerificale MNo: D2450V2-817_Julh2 Pape 2ol 8
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Measurement Conditions
DASY syslem configuretion, as far as not givan on page 1.
DASY Version DASYS V52.8.1
Extrapalation :l.dmm‘:nd Extrapolation
Phantom Modular Flat Phantom
Disrance Dipala Cantar - TSL 10 mm wilh Sy
Zoom Scan Reaalution [ dyx, dy, dz =5 mm
IEI-'BQuém:y B 2450 MHz £ 1 MHz
Head TSL parameters
Tha tallewing paramaetars and calculations were applied.
Temperatura Parmittivity Conductivity
Mormimnal Head TSL parameters 220°C a 3.2 1.B0 mhwim
Measured Head TSL parameters (Z20+02)°C BI26% 1.BS mho/m = 8 %
Head TSL temperature change during fest <05 "::‘,. wann e
SAR result with Head TSL
ISAFI averaged over 1 em” (1 g) of Haad TSL Cendition
?Aﬁmaar.urad 250 mW input power 125 mW fg
SAR tor nominal Head TSL parameters normalized ta 1W 53,2 mW fg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL canditicn
SAR measured 250 mW inpul powsr BEBmW g
SAR far nominal Head TSL paramaters nommalized o YW 25.0 mW /g £ 16.5 % (k=2)

Body TSL parameters
The foliowing parameters and calculations were applied
Tamparature Parmittivity Conductivity

Mominal Body TSL parametars 220*C 527 1.95 mhoiim
Measured Body TSL parameters (220+02)"C 514x56% 2.01 mho/m £ 8 %
Rady TAL temperature changa during tast =0.5°C — -

SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Condition B
SAR measured 250 mW inpul power 131 mW /g

SAR for nomingl Body TSL parwrmelers

nopmatized 1o TW

§1.8 MW /g = 17.0 % (k=2)

SAR averaged over 10 cm” {10 g) of Body TSL wondition
SAR measured 250 rifV Inpul powar 608 mW /g
SAR lor nominal Body TEL paramelers rerrmalized to TW 23,0 mW / g = 16.5 % (k=2)

Conificate Mo: DE4BOVE-RTT _Jul1d

Page 3ol 8

Page 86 of 110

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: KS120820A02-SF FCCID: Q3GDMDM3 Date of Issue :September 15, 2012
Appendix
Antenna Paramalers with Head TSL
Impedinoe, transionmod 10 fedd poimnt E331{l+ 2T
Ratum Loss -27.8 dB

Antenna Paramsters with Body TSL

Impedance, franstommed (o feed powit S04 0+42 0
Retum Loss -27.3dB

General Antenna Parameters and Design

Elactrical Dalay {one direction) | 1160 ns i

After lang term uss with 100W radialed powar, anly a slighl warming of he dipole ngar Ihe Teadpoint can be misasured.

Thi dipele i made of standand semingid coaxial sable: The cantar condustor of fha feading ling is directly connected o tho
sacond arm ol the dipola. The antenna ks tharefora shor-circuited for DC-signals. On some of the dipoles, small end caps
are added 1o tha dipole arme in ordar to improve matching whan leaded according 1o the position as axplained In tha
"IMeasuremant Conditions™ paregraph. The SAR dala are not alleciod by this changs. The ovarall dipele fangth is still
accarding 1o the Standad,

o exgessive (orce must ba applied 10 the dipols arme, becacss they might bend or the solderod connedtions near tha
feadpaint may be damaged.

Additional EUT Data

Marulacturad by SPEAG
Manilactured on October 23, 2007
Corificate Mo, DR2460V2817_Juli2 Page 4 ot 8
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DASYS Valldation Report for Head TSL

Diabe: 24.07.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 Mz; T'ype: D2450V2; Serial: D2450V2 - SN: 817

Commumication System: CW; Frequency: 2450 MHz
Medium parameters used: = 2450 MHz: o = LE5 mho/m: & = 38.9: p = 1000 k!-_!-'r"l'
Phantom sectiom: Flal Section

Memsurement Stundurd: DASY S (IEEEAEC/ANS] C63,19-20007)
DASYS52 Configuration:
¢ Probe: ES3DY3E - SN3205; ConvEi(4.45, 4,45, 4.45), Calibrated: 301220113
»  Sensor-Surfoce: 3nun (Mechanical Surface Detecrion)
»  Electronics: DAES Sno01; Calibrated: 27,06.2012
« Phaniom: Flai Phantom 5.0 (froot), Type, QDROOOPS0AA: Seral: 1001
« DASYSZ 528 1(838); SEMUAD X 14.6.5{6469)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube {):
Measurement prid: da=5mun, dy=5mm, dz=5mm

Reterence Value = 10003 ¥Vim; Power Drift =0.06 dB

Peak SAR (extrapolated) = 28,137 mWi/g

SAR(T g) = 135 mW/e; SAR(L0 g) = 6.29 mW/g

Maximum value of SAR (measured) = 17.4 mWig

-4.00
-4.60
“la.an
-18.70

24.00

DdB =174 mW/z=24.81 dB mW/g

Canillcats Na: D2450V2-B17_Jull2 Fage 5 al 8
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Impedance Measurement Plot for Head TSL

W Jul BRI 15127

EAY 44 Lk FH M EADRE & REESS 4 LVLAE pH I AS0e00 0 HH=
L |

D=l

Ca L |

gy

te

Hia

CHZ S44  LOG6 fi_dB/ BEF -3 B 3:-27.772 dE_ 2 459,898 809 NHz

—_— T T 1 e ———]
ca —t g =
o Sy =
g
e £
- - ey - ——
— - ¥
5" 1 = 1
FTAET 2 256,000 6A0 HH: RT0P 7 BHM.BN UNH 1Bt
Cadtiticate No; D2460V2-817_Jul12 Page & of B
Page 89 of 110 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: KS120820A02-SF FCCID: Q3GDMDM3 Date of Issue :September 15, 2012

DASY5 Vaiidation Report for Body TSL

e 25,007,201 2
Test Laboratoey: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450%2; Serial: D2450V2 - SN: 817

Communication System: OW: Freguency: 2450 MHz

Medium parameters used: [= 2450 MHz; ¢ = 2.01 mho/m; & = 3141 p= 1K} I:g.fm'
Phuntom section: Flat Section

Messwrement Swodard: DASYS (IEEEALCYANSL CA3.18-2007)

DASY 52 Configuration:
¢ Probe; ES3DV3 - SN3205; ConvF(4.26, 4.26, 4.26); Calibrated: 30.12.2011;
s Sensor-Surface: 3mm (Mechanical Surtace Detection)
»  Electronics: DAE4 Sn601; Calibrated: 27.06.2012
« Phantom: Flal Phantom 5.0 (back); Type: QDUOOPSUAA: Serial: 1002
« DASYS2 528 1(838) SEMOALY X 14,65 6469)

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

Reference Value =95.751 Vi Power Drift = -0.01 dB

Peak SAR (extrapolated) = 26.801 mW/g

SAR(I g) = 13,1 mW/p: SAR(10 g) = 6.08 mWi/g

Muoximum value of SAR (measured) = 17.1 mW/g

=B

~4.60

“14.41

-18.20

24.00

0dB = 17.] mW/g = 24.66 dB mWi/g

Canificate Ma: D2450V2-817_Julh2 Pago 7 ol 8
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Impadance Measurement Plot for Body TSL

29 Jul @1 15726236

'T.'_T S41 1y e = 43S o 43340 0 TRLSY pM z 4. 000 8 MMz
™ o
: 7
P -
II .
!
Hir
CHZ Fid LG = 4B REF —20 ab = B=37, 263 HR » 4NA. ARN 808 MMz
Cs _h_'_‘_'--._,_ — ._H_"__'__,_,_— —
—— — -
- ll.l
L2 " o
e ! ! ! —
& I,"
S
Ml
BTAKE 2 250,608 590 rix STOP 2 550,300 A0N M=
Certificate No: D2as0v2-g17 w12 Pape 8 of 8
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Calibration Laboratory of L A g
Schmid & Partner &\‘Ef‘*x ke
Engineering AG = Servizio svizzere dl taratura
Teughrusstraase 43, 004 Zurich, Swimeriand "-}3";’:-‘& Ewliss Colibrofion Barvion
Hirfalai™
Aaewrndind by the Budes Aseredimiion Serdse (SA5) Aseraditatinn Na: SCS 108

Tha Swiss Accroditation Service s onoe of the signatories 1o twe EA
uliitatoral Agroamuent for the recognition of calibration cerificates.

ciem  CCS-CN (Auiden) Coitinéate No: EX3-3798 Jul12

|[CALIBRATION CERTIFICATE

Object EX30V4 - SN:3738

Calibration procedure(s) O CAL-01 vB. QA CAL-23,wl, QA CAL-25v4
Calibration procadurs for dosimatric E-fisld probes

Caltiralion date: July 25, 2012

Thiz celioration cerificaie documents ihe maceabiity 10 nalonns siandems, which realine e physicsl unas of measuremens [5)
Thia measummants and tha uncaiainies wih cohfidance probabillly am groan on iha falodang pages and am pa af the cadilkas

A calibratens have bean conductid inihe closad laboratony Tacility; anwronmisnd temparsture (22 & 3170 and Rumidly < 707,

Calihetion Equipment used (MATE orilcal lor cafbmiion)

?rlull.-llrtl'éll-.ldllrlﬁ : I:“l-l.'il. 'ém'n':m; qif' - Mo ) Hohodulnd Callrwiion
Pt it 497180 GEATIHIETS kM1 N 217 EEN) P13
Power senssr Ca4124 IAY41450087 F-Mar-12 (o, 217-01500) Aprad
Hishisrance 3 dB Altsoios SN SE064 () 27 Mar33 (No_217.01831) Apr 13
‘Rfarence JU g8 Alanuatos She SE006 [A6) 27-Mar-E [N S Fg1sR) Apr-13
Releense 30 dB Altenuaior SN 55429 [306) 2T-Mar-12 (No, 217-01532) ) Apri3
Hislenamuens Py EREMTF - ANy > P11 !Nﬁ EEAAMAIA l'heln1 I_:| | BeeA3
DhES SN 660 20-Jue-12 (Mo, DAEL-BE2 Jun12) | w13
Benonedary Bl ] .Ié. -l:hn;:h ﬂi‘ﬂl! {In thnl:l_:l Echoduled Check
BF genemior HP B04EC USMH2U0 100 A-Aug-88 (ih Boute check Apr-11} I house chedk: Ape-13
Metwork Anslyzer HP 753E | LE3T300585 | G0ict=01 (in house chirck Qo) I heuine Chack: D112
Maine Funchan ||'J.I|.|.r:|
Clibeaned by: Canidio Ll Lasoratnny. Téchikim &
\ -
Approved by Iakm Pakgres Technical Managar

taduad; Juy 28, 212

Thiz cafibreiion cerificote shail not be reproduced xcept in full wishaut writen spproval of the labaratary.

Cartificaie Mo: EX3-3738_Jul12 Pega 1ol 11
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Calibration Laboratory of R,

o EBohwrizerincher Kolihrinrdinnnt
Schumd & Pariner A Sarvice sulsse d'dtalannogo
Engineering AG T SBervizio svizzero di taratum
Euughausetrise 43, B004 Furich, Seitanlund ﬂ.,-‘?:,ﬁ. o Swins Calibration Service
[TETL
Aoreded by e Swiss Accreditition Berdons (SAS) Aceredilation Mo.: SCS 108
Tha Bwiss Accroditaiion Service |s ona of the signrorias to the BA
Multilareral Agreement for the recognition of calitration cortificates
Glossary:
T5L bigsu Sinulating hguwd
NORMY.2 sansitivity in free space
ConvF sansitivity in TSL Ff NORMz v,z
DCP diode comprazsion palnt
CF cresl factor (1iduty_cyele) of the RF signal
A B C micdulation dopandant inaanzatlan parametors
Polarization ¢ g rotation around probe axis
Polarization & & raistion around an axis thal is in lhe plane nomal o probe axis (al meazurament canler),

L, 8 =0 s nommal o probe 2es

Calibration is Performad According to the Following Standards:
a) 1EEE 81d 1528-2003, "IEEE Racormmended Practice for Determining he Peak Spafial-Averaged Specific
Absorption Rate (SAR) In the Human Head from Wircless Communications Dovices: Moasurement
lechiigues”, Decamber 2003
by IEC 6220891, “Procedurs lo measura the Specific Absorplion Rate (SAR) for hand-held devices used in close
proximily to the ear (frequancy range of 300 MHz fo 3 GHz)". February 2005

Mathnda Applied and Interpretation of Parameters:
NORMy y. 7 Assessed for E-fiald polarization 8 =0 (T < 800 MHz in TEM-cal; f > 1800 MHz: R22 wavequide)
MORMY, ¥,z are only infermadiate values, i e, the uncoenainties of NORM:,y.z doas not affect the E-field
uncsrtainly ingid TEL {see bolow ConeF),
o NORM{fxy 2 = NORMx y.2 * frequency_rosponse (sea Frequency Hesponse Chart), This inearzallon s
implemented in DASY4 sollware versions later than 4.2, The uncerlainly of lhe lreguency response is included
in the stated uncertainty ol Com=

& DCPyy.x: DCP are numarical linearization parameters assessed based on the data of power sweep with CW
eignal {no uncartalnty requlred). DCP doas not depend on fradquancy nor media

*  PAR: PAR is the Paak to Average Ratio that is not cafibrated hut detarmined hasad on the aignal
charactanstics

s Axyz Bxyr Cxyz VRx pz A B, Care numoncal lincarzation parametans assessed based on the data of
power swoep for spocific modulation signal, The parametors do nal depend on Trequency nor media. VR s the
maximum calibrahion range expressed in AMS voltage scross the diode.

o Comvl- and Boundary Effec! Paramelers; Assessed in llal phaniom using E-field (or Temperaiure Transfer
Standard for [ < 800 MHz) and mside waveguide using analylical hield distibulions based on pover
moasurmmants for f > 800 MHz. The same selups are used for assessmant of he paramaters appliad for
boundary compensation (alpha, depth) of which typlcal uncenainty values are given, These paramelers ang
used in DASYA sottware lo improve probe eccuracy close to the boundary. The sensitivity in TSL corresponds
e NORMx,y.z * Comd whereby the unceriainty cormesponds lo that given for ConvF. A frequency
Comd 1z used In DASY vargion 4.4 and higher which allows extending the validity frem & 50 MHz fa 2 100
MHz

= Sphencal isctiogpy (30 doviabion fma isotrapy)” ina fiokd of low gradionts roalbned ising o fat phantom
exposod by & patch antenna

«  Sensor Offset The sensor offset cormsponds to the offset of virual measurement contor from the probo Lip
{on probe axes), No Wolerance required

Cartificate Mo EX3-3798_Jul12 Page 2 of 11
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EXIDVE = SN3TEE July 25, 2012

Probe EX3DV4

SN:3798

Manufactured:  April 5, 2011
Calibrated: July 25, 2012

Calibrated for DASY/EASY Systems

(Mofe: non-compalible wilh DASY2 sysleml)

Cartificate Mo EXI-3780_Jul12 Faga 3of 11
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CRION = ShEMTaE

iy 26, 212

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Basic Calibration Parameters

Serwar K | Sennor ¥ SensorZ | Unc (wed)

. |

Mz [ ".".'lﬂ'_t'fF 054 : 1.5 0,59 l t 101 % |

DER (i, ] B84 T |
Modulation Calibration Paramaters _ —
| umo Commeunicatlon Systam Mame PAH A B e VR | Une'

af A 4 (e
o =D G0 | | ded | nmo 100 | fabd | 1% |
| | ¥ | oo | oo [ 100 |
. + | o (1] 100 0.3

* The (neemairies of Mo Y 7 Sa nml afest thin £ Ankl imesrssingy inside TEL (e Pages. 5 e 1)

* Unesrwiniy i emrmined uning it

Tkl widiiin

inoeEranly nal (Tt

The reported uncertainly of measurement is steled g3 (he starderd uncortainty of measurement

maultipliad by tha covaerage factor k=2, which for a normal disiribution comesponds (o @ coverage
prabability of approximately 95%

S TN CARN FTET I STEONNSS NIy g disiituton s s oo S e ngum of e

Cmrifiradn Mo EXXTAR il )2

Page dul 11
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EXS0V4e- SH3THE July 25, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Calibration Parameter Determined in Head Tissue Simulating Media

Rolative | Conductivity | Durplh l Unct.
| f{MHzi" | Permittivity” {&fm)* ConvF X | ConvFY | CanwF2 | Alpha | (mm) (k=) |
835 41.5 080 | 803 9.03 2.03 0.32 097 +120%
o900 41.5 097 I B.AE 828 888 0.28 106 | +120%
1810 | 40.0 1.40 LT .77 777 | 058 0.74 +12.0 %
1800 A0.0 1.40 7.64 7.64 T.64 044 .85 #7120 %
2000 | AC.O 1.40 7.84 7.84 764 0.5 077 + 120 %
2450 | 35.2 | 1.80 687 | 687 687 0.AG 0.81 + 12.0 %
“ Fioguancy walidily of 4 100 bE anly soplies for DASY va.4 and hiober (see Page 2), eise i b revirdcled o+ 80 MH2 The uncordaioly in o BS3

ool I CinF uncertinty Al calibraton frequisncy and the uncertalnly for the indicaled Fequency band.

" A fenguenciie bl 3 GHZ, the validity of basoa parameters (= 800 o) can be relomd b & 1055 ¥ liquid compensation fommils i appied ko
el SAR vidues Al frogquimicks obowe % G, e validily of s paamatans (cand o) & reelicted 10 £ 5% The uncertalnty fs thy REE of

tha Comef unnartainty lor indicatoed rgel imae pranmsdens,

Certificate Na: EX3-3798_Ji12 Page Sof 11

Page 96 of 110

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: KS120820A02-SF FCCID: Q3GDMDM3 Date of Issue :September 15, 2012

E XDV HNTrHE July 28, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Calibration Parameter Determined in Body Tissue Simulating Media

f (MHz) " pa?}'n';ﬁfﬁ 2 i | | Al ey uﬂ?
y {Bim} ConvF X | ComvF Y | ConvF Z ipha {rim} (h=2)
B35 5.2 0.97 512 212 .12 Led | OEG £ 120 %
@00 | 550 1.05 8.97 8.97 s.97 028 | 113 | 2120% |
1810 533 1.52 7.64 7.64 7. 061 0.7 t120% L
1900 | 533 1.52 7.29 7.2 7.29 085 | LS | £120% '
| 2000 53.3 1.52 7.45 145 | 745 080 | o062 | +120%
| 2450 |  s27 1.96 6.02 692 | 682 | 080 | 059 | 2120%
* Fraguincy validity of 2 700 Mtz ohy spplien fer DASY v 4 and higher (s=g Poge 7). st i bt o s 650 HL T @ondaty 6 o BES

of thir ConvF uncenainty at calibration froquency and the uncertalmy for the indicated Fequency band

A freguenches bedow 3 GHE s vasdily of besiss paramebens (= and o) can be relaxsd bo & 10% if liguid pompensation formiga is appled in
el BAR wrihiees A nganncio ahows 5 GH, ther validity of flseus paramators (& and o) b resiricted 10 2 5%, The uncenanty k4 the RSS of

LEm CoeweF oo linndy oo mdasbed Kiegel listas garsmniens,

Cardificate No: EX3-3788_Jul12 Page 8of 11
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EXI0NV4- SN3TO8 July 25, 22

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

Frequancy responsa (nommalized )
=
&
[
+

0 B00 1060 1500 2000 2500 3000
f [MHz]

et et

Uncerteinty of Frequency Response of E-fleld: & 6.3% (k=2)

Ceertificnbin Moo EX3-37098 12 F‘a;“.ﬂ Tof11
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EXEDVE- BNETEY July 28, 2012

Receiving Pattern (¢), 9 =0°

=600 MHz, TEM f=1800 MHz R22
(TT] -
" i L] W
= ' L TR Y b Y B on o
s " 4 ]
0 m
] [ i B ] [] I
Ter ¥ Y T Tol X ¥ g
= 1
ME- b L A — R TR S
5 o0l T B o e e — — T
|.;.'1 i i |
24k L & 3 o i yau
. . Ral 1]
ﬁL.;I_-.:'-’|; ' --:'L‘r'lll'.* ||'|_1'|_n.'r-. ‘-Hnﬁha
Uncertainty of Axial Isotrapy Assesament: * 0.6% (k=2)
Certificate No: EX3-3780_lui12 Page 8 of 11
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ErDNd= SH:3T90 Juby 25, 212

Dynamic Range f(SAR}cqd)
(TEM cell , = 900 MHz)

105+
E l|r|--_E. o
B =t
# ‘
= |1y =0 S5
|
f07 fii
10 8 0 10 10! 108
SAR [mWiema]
® »
net compansated et
2 T —
2 .
Mmoo
= LUl b=
5 07 e T e o £ o R e s B e
& e
i}
oA
5 - Lk LEE1LT
10+ e e 108 ! 102
SAR [miAem3) —
=] EX
it compansated compensatsd
Uncertainty of Lineaerity Assessment: £ 0.6% (k=2)
Certificaty Mo EX3-2708 12 Page 9 of 11
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EX00Va4= SH3TR0 July 25, 312

Conversion Factor Assessment

I = 900 MHZWELS RS (H_con) 1= 1800 MHz WELS R (H_tonvF)
L 1'5':
i
.15.‘ 'I
'm-\ F’!. ".I
i _: . ‘? et L
iy y
gi"i'- §' lnl
] "
L ;.
L 1|:|=
31 - ‘ -
n:u ;M r L “ w =u L] L L] . <3 L = L
#gmm #
L1 LA L 8] 2
AL Fraidi AT Aewided

Deviation from Isotropy in Liquid
Error (4, 9), f= 900 MHz

w03 08 U4 D2 B0 B2 04 De 08 0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

Cortificaby Mo EXJ-3798 12 Pagge 1008 11
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EX30Va-— BN ATOA July 25, H012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Other Probe Parametars

Sensor Amangemant ' Triangular |
Connactar Angla () 13rT
Mechanival Surfece Detection Mode anablad
Optical Surface Datection Mode disabled |
Probs Ovarall Langth 37 mim
Wﬁc'ﬂudy Diamedar i 10 mm
Tip Langth g mm
Tip Diamuoter 25mm |
| Prabe Tip to Sansor X Calibration Point 1mm
Probe Tip o Sengor Y Cabbralion Poinl 1 mm
| Probe Tip fo Sansor 2 Callbration Paint 1 mm |
; Recommended Meazurement Dislence from Surlace | 2 mm |
Cortificas Mo EXS3-2788 w12 Paga 11 /11
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Bistrrmd B Pravinm Bngghrusering A0 p
s e a

Femhagsstresse 43, 8004 Py, Switeoiprd
Fricdd +41 44 245 800, Faw «17 94 2456773
ifodRapeag.com, hrpoiiesss st com

IMPORTANT NOTICE

USAGE OF THE DAE 4

The DAE unit is & delicate, high precision Instrument and requires caraful freatment by the user. There are no
sarvicaable parts insida tha DAE. Spacial atlantion shall ba given to the following painds:

Battery Exchange. The baltery cover of the DAE4 unit is closed using a screw, aver lightening the screw may
casy he thoeadks insdo tho DAE (o woor oul

Shipping of the DAE: Before shipping the DAE (o SPEAG for calibration, remove the batlonaes and pack tho
DAE In an anlistelic beg. Thiz entislalic beg zhell then be pecked inte o larger box or conlaoer which protocts e
DAE from impacts during transportation, The package shall be marked to indicata thal @ fragie istroment s
Insida

E-Stop Fallures Touch detection may be malfunciicning dus to broken magnets in the E-slop. Rough handling
of tha E-slap may laad 1o damage of thasa magnats. Touch and collisbon arrars ara oftan caused by dust and dirt
accumulsted in the Estop. To prevenl Bstop fallure, the customer shall always mount the probe lo the DAE
carafully and kaep the DAE unit in a non-dusty environment if not usad for measurements.

Repair; Minor repairs are pofommed al no exirg cost dunng the annual calibration, However, SPEAG resarves
the right 1o chargd for any repalr especially if rausgh unprofessional handling caused the dafect.

DASY Configuration Flles: Since the axpel valugs of lhe DAE inpul resislances, as measured during e
cullbretion procedure of @ DAE unil. are not used by th DASY software, o nomingl valug of 200 MOhm i givon
In Ihe correspanding configuration Ma

Important Nota:
Warranty and calibratian is void If the DAE unit s disassembled partly or fully by the
Customer.,

important Note:

Never attempt to grease or oll the E-stop assembly. Cleaning and readjusting of tha E-
stop assembly Is allowed by certilied SPEAG parsonnal only and e part of the annusl
calibration procedure.

Important Note:

To prevent damage of tha DAE probe connactor pins, use great care when instaliing the
proba to the DAE. Carafully connect the probe with the connector notéh orlented In the
mating position. Avaold any rotational movement of the prote body versus the DAE
while turning the locking nut of the connector, The same care shall be ussd when
disconnectng the probe from the DAE.

Schmigd & Partner Engingering

TH_BRO40315AD DAE4.doo 11.12.2009
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Calibration Laboratory of
Schmid & Partiner

Engineering A
Favughausstresse 43, 8004 Turlch, Switzerland

HAehwirkzarigchar Kalibrrdlanst
c Sarvice sulsse d'dtalonnage
Barvizio svireoro dl ineoburm
S swiss Callbeation Sarvice

Accradiied by the Swiss Accreditnlion Sendce (SAS) Accreditation No.. SCS 108
The Swiws Acereditniinn Bervice is e of the signntonion ta thn E&
Multilsderal Agre il Tod the r giiftlon of callbration cartificatos

ciet  GCCS-CN (Auden) Carlifscate He: DAE4-1245 Juli12
[CALIBRATION CERTIFICATE

Oblect DAE4 - SD000 D04 BJ - SN: 1245

Callbration procedurs{s) QA CAL-0B.v24
Calibrahon procedure lor the data acquisiion electronics (DAE)

Calibration date: July 20, 2012

Tria caitbraton cerlficale doouments the fracealdily o nalional stundards, which madize o phySical units of meaasunsnants (S1),
T moasurenants wed B ursgerienbios wilh oonldone probately e geem oo b Bliowng pages amd ana gart of this camifcate.

A i, D b comelucien? I v cloked [abaratary faility. anvironmen ismparanste (22 £ 3)'C and humidity « 70%,

Calibrafion Equipmon] oS (METE cailical nr cahiration]

Primary Standants ine Cal Dt {Crtificans M) Schedulad Calitration
Halihbey Multimetber Typs 2001 | &n oroeTE 28-Kpp-11 (M 114060] Sepe12
Sacondary Standarde | o= Check Oate (In house) Echibielylee] Chasch
CaBbrator Box V21 | GE UWS 053 AA 1007 05-Jan-12 {n house check) in hoosy check: Jan-13
|
Warma Fumeion Sigrgture:
Calibrated by FMayora: Technioian — o
(i
Approved by Fin Bamit RAD Direcios

1V l:_‘l[ LLK.LMN

[asued: July 20, 2012

This calibratien cartficate shall not ba reproduced axcept in full without written approval of fhis Bboratory.

Corhficato Mo, DAES- 1245 Jul1 Faga1of5
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Zuughausstrinss 43, BI04 Zurich, Swiizedand "‘3,‘;.-:';:‘\5\\33‘ Ceppt S Swiss Calibrafion Service

Ayt
Accradited by Ine Swss Accreditation Sarvica {SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the A
Multiiatoral Agreamant for the recogniton of ealibratlon certificates

Glossary

DAE dala acquisition eleclronics

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

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

= Connectar angle: The angle of the connector |s assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

s The following paramelers as documentad in the Appendix conlain lachnical information as a
result from the performance test and require no uncertainty.

e DC Voltage Measurement Linearity: Verfication of the Linearity at +10% and -10% of
the nominal calibralion voltage. Influance of offsel vollags is included in this
measurement.

= Common mode sensitivity: Influence of a positive or negative commeon mode vollage on
the differential measurement,

s Channal separation’ Influence of a voltage on the neighbor channels not subject to an
input voltage.

¢ AD Converter Values with inputs shorted: Values on the internal AD converter
corrasponding lo zaro npul vollags

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

o Input Offsal Currant: Typical value for information; Maximum channel inpul offseal
current, not considering the inpul resistance.

e [nput resistance: Typical value for information: DAE Input resistance at the conneclor,
during internal auto-zercing and during measuremeant.

s [Low Ballery Alarm Vollage: Typical value for Information. Eelow this vollage, a ballery
alarm signal is generated.

+ Power consumption: Typical value for information. Supply currents in various operating
modes.

Corlficelo Ny, DAES- 1248 Jui1s Fagu 2ol b
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DC Voltage Measurement
AJD - Canvertar Resolution naminal
High Ranga: IL5E = GAuVY, full ranga = =100, _+300 mY
Low Range: 1L5B = Binv fulrange = -1....... +3Imy
DASY measuroment paramelgrs, Auto Zero Time: 3 sec; Measuring ime; 3 sec

Galibration Factors | X ¥ z
High Range i 405,959 4 0.1% (k=2) 404,885 £ 0.1% (k=2) 405.830 L 0.1% [k=2)
Low Range I 3.99305 £ 0.7% (k=2) 399771 £0./% (k=2) 4,01925 £ 0.7% (k=2)

Connector Angle

Connactor Angle to ba usad In DASY syslam W+ 1°

Cartificale Mo: DAE4-1245_Jul12 Page 3af &
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Appendix
1. DC Voltage Linearity B
High Range Reading (kVY) Difference (uV) Error (%)
Channel X + Input 200000.30 1.60 0.00
Channel X + Input 20004.51 3.48 0.0z
Channal X = Iyt 188497 91 227 0,09
Channel Y + Input 199828.08 -0.08 =0.00
Channel Y + Input 2000067 .38 £.00
Channal ¥ -« Inpat 20000.36 0.04 T om0
Channel 2 + Input 200003 86 532 0.00
Channel 2 + Input 20001 36 0.34 0,00
Channel Z =Input -20002.18 ~1.88 .01
Low Range Ruading (uV) Ditforance (pV) Error (%)
Channel X + lnput 2001.80 0.56 0.03
.Ghﬂnﬂul X :Tn_put_ _EDE.EI B U.TE_ 0.36
Channel X - Inpat -1a7 .80 020 010
Channel Y +Input 2001.79 0.59 0.03
Channal ¥ + Inpiit 201 BA SV {1 (16
Channal Y - Input -108.84 074 0.37
Channel £ + Input 2000.85 .28 -0.m
Channal Z + Input 200.56 -1.05 -0.52
Channal Z = Input =199.22 .93 0.47
2, Common mode sensitivity
DASY measurement parmmaters: Aulo Zare Tima: 3 sec; Measuring lima: 3 sac
Comman mode High Range Low Range
Input Voltage (mV) Average Reading (V) Average Reading (pV)
Chammel X 200 7.89 285
- 200 10,683 587
Channal ¥ 200 -i.55 -3
200 6.43 6.31
Channo| £ 200 B.53 -B.42
200 an 387

3, Channel separation
DASY measuramant paramaters: Aute Zera Tima: 3 sec; Measuring lima: 3 sec

Input Voltage (mv) | Channel X ()W) | Channel ¥ (uV) Channel Z (V)
Channel X 200 - 487 -3.38
Channel ¥ 200 9.20 - 362
Channel £ 200 10.31 73T -
Curlificate Mo, DAES- 1245 _Jul12 Puge & ol §
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4, AD-Converter Values with Inputs shorted

Date of Issue :September 15, 2012

DASY measurement peramelers: Aulo Zero Time: 3 sé¢, Moasunng lime; 3 e

5. Input Offset Measurement
DASY massurement paramelers; Aulo Zero Thne: 3 seg, Measuning b 3 S60

High Ranga (LSB) Low Rangs (LSB)
Channel X 16867 16300
Channal Y 168438 17857
Channel £ 15818 1E0ET

Inpul 10K} N
Std. Danviatl
Average (V) | min. Off=st (V) | mmx. Offset (uV) {:\fl "
Channal X 0.7G =1.45 220 0.56
Channel ¥ 0.11 -1.42 0.28 0.47
Channel Z =0.80 -1.88 0.45 .49
6. Input Offset Current
Mominal Input circuitry offsal curment on all channgks: <2614
7. Input Resistance (Typlcal valuss for Information) = _
Zeroing (kOhm) Measuring (MOhm)
Channal X 200 EUID.
Channal ¥ 200 200
Channel Z 200 200
B. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Lavel (VDC)
Bupply (+ Vo) | +7.9
Supply (- Vea) T8
9. Power Consumption (Typical valuss for information)
Typlcal values Switched off (mA} | Stand by (mA) Transmitting {mA)
Supply [+ Vec) (.01 +fi +14
Supply (- Vec) -0.01 -8 &
Caorlificule Mo: DAES-124h Julld Faga5of S
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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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