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Laboratory Information

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

17025, EN 45001 and specified testing scope:

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

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

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

HsinChu Testing Laboratory :
No.75-2, 3rd Lin, Wangye Keng, Yonghxing Tsuen, Qionglin Shiang, Hsinchu County 307, Taiwan, R.O.C.

TEL:+886-3-592-8858 / FAX:+886-3-592-8859 E-Mail : service@quietek.com
® My, .
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NVLAP Lab Code : 200347-0 E,:";;:‘_:ﬂf? Pestliag Lalrabiey
Dty 1313

LinKou Testing Laboratory :
No. 5-22, Ruei-Shu Valley, Ruei-Ping Tsuen, Lin-Kou Shiang, Taipei, Taiwan, R.O.C.

TEL : 886-2-8601-3788 / FAX : 886-2-8601-3789 E-Mail : service@quietek.com
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Suzhou (China) Testing Laboratory :
No. 99 Hongye Rd., Suzhou Industrial Park Loufeng Hi-Tech Development Zone., Suzhou,China.

TEL : +86-512-6251-5088 / FAX : +86-512-6251-5098 E-Mail : service@quietek.com
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1.1.

Report No

: 114S057R-HP-US-P03V01

General Information

EUT Description

Product Name

GSM Mobile Phone

Model No.

i122

IMEI

352108010002272

Tx Frequency Range

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

Rx Frequency Range

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

Antenna Type

Internal

GPRS Class 12

Type of Modulation GMSK
Device Category Portable
Peak Antenna Gain -2.1 dBi

Max. Output Power
(Conducted)

GSM850: 33.55 dBm <SIM 1>
PCS1900: 29.79 dBm <SIM 1>

Max. Output Power
(Radiated)

GSM850: 30.38 dBm - ERP
PCS1900: 29.44 dBm - EIRP

Headset Model Number

i122

Battery

Brand Name: Verykool
Model Name: 413857Are

Rated Voltage and Capacitance: Rated voltage 3.75V,

Capacity 650mA

Manufacturer Name: Shenzhen Zhongtao Battery Co., Ltd

Adapter

Brand Name: Verykool
Model Name: A361-500500

Rated Output: ouput current form 100mA to 1000mA,

maximum ouput power is 5.0V

Manufacturer Name: Shenzhen Aohai Technology Co. , Ltd

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

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

2 [Turn on the power of all equipment.

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

1.3. Test Environment

Ambient conditions in the laboratory:

Items Required Actual
Temperature (°C) 18-25 213+ 2
Humidity (%RH) 30-70 52
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2,

SAR Measurement System

2.1. DASYS5 System Description

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

>

>

A\

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

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

The Electro-optical converter (EOC) performs the conversion from optical to electrical
signals for the digital communication to the DAE. To use optical surface detection, a
special version of the EOC is required. The EOC signal is transmitted to the
measurement server.

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

A computer running WinXP and the DASY5 software.

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

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

Page: 8 of 99



L]
MTEK Report No : 114S057R-HP-US-P03V01

2.1.1. Applications

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

2.1.2. Area Scans

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

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

2.1.3. Zoom Scan (Cube Scan Averaging)

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

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

2.1.4. Uncertainty of Inter-/Extrapolation and Averaging

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

% a2 |y (e L 2(a + 2.:)2)

2.2. DASYS5 E-Field Probe

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

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

2.2.1. Isotropic E-Field Probe Specification

Model EX3DV4

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

Frequency 10 MHz to 6 GHz

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

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

Dynamic Range (10 yW/g to 100 mW(/g

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

Tip diameter: 2.5 mm (Body: 12 mm)

Typical distance from probe tip to dipole centers:
1 mm

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

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

2.4. DATA Acquisition Electronics (DAE) and Measurement Server

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

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

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

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

board.
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2.5. Robot

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

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

» High reliability (industrial design) =

» Jerk-free straight movements L

» Low ELF interference (the closed metallic -

construction shields against motor control fields)

» b-axis controller

2.6. Light Beam Unit

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

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

0.1 mm, even if the other probe has different dimensions.
During probe rotations, the probe tip will keep its actual
position.
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2.7. Device Holder
The DASY5 device holder is designed to cope with

different positions given in the standard. It has two scales
for the device rotation (with respect to the body axis) and
the device inclination (with respect to the line between the
ear reference points). The rotation center for both scales
is the ear reference point (EPR).

Thus the device needs no repositioning when changing
the angles.

The DASY5 device holder has been made out of low-loss
POM material having the following dielectric parameters:
relative permittivity er =3 and loss tangent 6 = 0.02. The

amount of dielectric material has been reduced in the

closest vicinity of the device, since measurements have
suggested that the influence of the clamp on the test
results could thus be lowered.

2.8. SAM Twin Phantom

The SAM twin phantom is a fiberglass shell phantom with
2mm shell thickness (except the ear region where shell
thickness increases to 6mm). It has three measurement
areas:

» Left head

» Right head

» Flat phantom

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

3.1. The composition of the tissue simulating liquid

INGREDIENT 835MHz 835MHz 1900MHz 1900MHz

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

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

Head Tissue Simulant Measurement

Frequency Description Dielectric Parameters Tissue Temp.
[MHZ] Er c [s/m] [°C]
Referenc.e result 42.54 0.91 N/A
835 MHz + 5% window 40.41 to 44.67 0.86 to 0.96
21-04-2011 41.40 0.89 21.0
Body Tissue Simulant Measurement
Frequency Description Dielectric Parameters Tissue Temp.
[MHZ] &t c [s/m] [°C]
Reference result 55.2 0.97 N/A
835 MHz 1 5% window 52.44 to 57.96 0.92to 1.02
22-04-2011 54.20 1.00 21.0
Head Tissue Simulant Measurement
Frequency Description Dielectric Parameters Tissue Temp.
[MHZ] Er o [s/m] [°C]
Referenc.e result 39.9 1.42 N/A
1900 MHz 1 5% window 37.91 10 41.90 1.351t0 1.49
21-04-2011 39.12 1.46 21.0
Body Tissue Simulant Measurement
Frequency Description Dielectric Parameters Tissue Temp.
[MHZ] &t o [s/m] [°C]
Reference result 53.3 1.52 N/A
1900 MHz + 5% window 50.64 to 55.97 1.44 to 1.60
22-04-2011 52.94 1.56 21.0
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3.3. Tissue Dielectric Parameters for Head and Body Phantoms

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

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

(¢, = relative permittivity, o = conductivity and p = 1000 kg/m?)
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4. SAR Measurement Procedure

4.1. SAR System Validation
4.1.1. Validation Dipoles

! { 0,5,';,,,,,,\"; The dipoles used is based on the IEEE-1528
‘ \\ \f_?i 't standard, and is complied with mechanical
=2 and electrical specifications in line with the
e requirements of both IEEE and FCC
e Supplement C. the table below provides
i details for the mechanical and electrical
~7i 4 specifications for the dipoles.
consial feed E\‘ g
Frequency L (mm) h (mm) d (mm)
835MHz 165.0 900 3.6
1900MHz 68.0 39.5 3.6
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4.1.2. Validation Result

Validation Kit: D835V2-SN 4d094

System Performance Check at 835MHz &1900MHz for Head

Frequency L SAR [w/kg] SAR [w/kg] Tissue Temp.
[MHz] Description 1g 10g C]
Reference result 9.70 6.30 N/A
835 MHz + 10% window 8.73 t0 10.67 5.67 t0 6.93
21-04-2011 9.92 6.48 21.0
Validation Kit: D1900V2-SN 5d121
Frequency L SAR [w/kg] SAR [w/kg] Tissue Temp.
[MHz] Description 19 10g C]
Reference result 39.8 21.1 N/A
1900 MHz + 10% window 35.821043.78 18.99 to 23.21
21-04-2011 42.4 21.64 21.0
Note: All SAR values are normalized to 1W forward power.
System Performance Check at 835MHz &1900MHz for Body
Validation Kit: D835V2-SN 4d094
Frequency _ SAR [w/kg] SAR [w/kg] Tissue Temp.
[MHz] Description 1g 10g C]
Reference result 9.90 6.53 N/A
835 MHz + 10% window 8.91 10 10.89 5.881t07.18
22-04-2011 9.80 6.32 21.0
Validation Kit: D1900V2-SN 5d121
Frequency — SAR [w/kg] SAR [w/kg] Tissue Temp.
[MHz] Description 19 10g °C]
Reference result 41.4 22.3 N/A
1900 MHz + 10% window 37.26 to 45.54 20.07 to 24.53
22-04-2011 40.4 20.96 21.0

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

The ALSAS-10U calculates SAR using the following equation,

c.r|E :
S4R ="'
Fed

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

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

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

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

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

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

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

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

Type Exposure Uncontrolled
Environment Limit

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

Instrument Manufacturer Model No. Serial No. Cali. Due Date
Staubli Robot TX60L Staubli TX60L F10/5C90A1/A/01  |only once
Controller Staubli SP1 S-0034 only once
Dipole Validation Kits Speag D835V2 4d094 2012.03.15
Dipole Validation Kits Speag D1900V2 5d121 2012.03.23
SAM Twin Phantom Speag SAM TP-1561/1562 N/A
Device Holder Speag SD 000 HO1 HA  |N/A N/A
Data Speag DAE4 1220 2012.12.03
Acquisition Electronic
E-Field Probe Speag EX3DV4 3710 2012.02.25
SAR Software Speag DASY5 V5.2 Build 162 N/A
Power Amplifier Mini-Circuit ZVA-183-S+ N657400950 N/A
Directional Coupler Agilent 778D 20160 N/A
Universal Radio|R&S CMU 200 117088 2011.07.12
Communication Tester
Vector Network Agilent E5071C MY48367267 2012.04.10
Signal Generator Agilent E4438C MY49070163 2011.04.23
Power Meter Anritsu ML2495A 0905006 2012.01.12
\Wide Bandwidth Sensor [Anritsu MA2411B 0846014 2012.01.12
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7. Measurement Uncertainty

DASY5 Uncertainty

Error Description Uncert. | Prob. | Div. (ci) (ci) Std. Std. (vi)

value Dist. 19 10g Unc. Unc. Veff

(19) (109)

Measurement System
Probe Calibration +55% | N 1 1 1 +55% | ¥55% | =
Axial Isotropy 4.7% R V3 0.7 0.7 1.9% | £1.9% o0
Hemispherical Isotropy | £9.6% R V3 0.7 0.7 £3.9% | £3.9% o0
Boundary Effects +1.0% |R V3 1 1 +0.6% |0.6% |«
Linearity +4.7% | R V3 1 1 2.7% | ¥2.7% |
System Detection Limits | +1.0% | R V3 1 1 $0.6% | #0.6% |«
Readout Electronics 10.3% N 1 1 1 10.3% 10.3% e
Response Time +0.8% |R V3 1 1 +0.5% |205% |«
Integration Time ¥2.6% |R V3 1 1 #1.5% | £1.5% |«
RF Ambient Noise +3.0% |R V3 1 1 +1.7% | +1.7% | =
RF Ambient Reflections | +3.0% R V3 1 1 #1.7% | £1.7% o0
Probe Positioner 1+0.4% R V3 1 1 10.2% | £0.2% 0
Probe Positioning +29% |R V3 1 1 +1.7% |[1.7% |«
Max. SAR Eval. +1.0% |R V3 1 1 10.6% | +0.6% |«
Test Sample Related
Device Positioning 2.9% | N 1 1 1 12.9% | £2.9% 145
Device Holder +3.6% |N 1 1 1 +3.6% |1+3.6% |5
Power Drift +5.0% |R V3 1 1 +2.9% | +2.9% |
Phantom and Setup
Phantom Uncertainty +4.0% |R V3 1 1 +23% | +2.3% |«
Liquid Conductivity _
(target) 5.0% |R V3 0.64 0.43 +1.8% |21.2% |«
Liquid Conductivity
(meas.) 125% | N 1 0.64 0.43 +1.6% |£1.1% | =
Liquid Permittivity _
(target) 5.0% |R V3 0.6 0.49 #1.7% | £1.4% | =
Liquid Permittivity
(meas.) 25% | N 1 0.6 0.49 1.5% | £1.2% | =
Combined Std. Uncertainty +10.7% | £10.5% | 387
Expanded STD Uncertainty $21.5% | £21.0%
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8. Conducted Power Measurement

Mode Frequency (MHz) | Output Power (dBm) | Path Loss (dB) | Result (dBm)
Maximum Power (SIM 1)
824.2 32.85 0.7 33.55
GSMS850 836.4 32.84 0.7 33.54
848.8 32.79 0.7 33.49
1850.2 28.79 1.0 29.79
PCS1900 1880.0 28.73 1.0 29.73
1909.8 28.66 1.0 29.66
824.2 32.27 0.7 32.97
GPRS850(2 Slot) 836.4 32.25 0.7 32.95
848.8 32.20 0.7 32.90
824.2 30.68 0.7 31.38
GPRS850(3 Slot) 836.4 30.62 0.7 31.32
848.8 30.58 0.7 31.28
824.2 29.84 0.7 30.54
GPRS850(4 Slot) 836.4 29.88 0.7 30.58
848.8 29.85 0.7 30.55
1850.2 28.02 1.0 29.02
GPRS1900(2 Slot) 1880.0 27.93 1.0 28.93
1909.8 27.88 1.0 28.88
1850.2 26.46 1.0 27.46
GPRS1900(3 Slot) 1880.0 26.41 1.0 27.41
1909.8 26.37 1.0 27.37
1850.2 25.65 1.0 26.65
GPRS1900(4 Slot) 1880.0 25.61 1.0 26.61
1909.8 2556 1.0 26.56
Maximum Power (SIM 2)
GSM850 836.4 32.82 0.7 33.52
DCS1900 1880.0 28.71 1.0 29.71

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

9.1.1. Test position and configuration

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

headset attached and without.

9.1.2. Body SAR with Headset

Testing with the headset was performed at the position and channels that resulted in the highest body SAR.
This testing was performed with GPRS transmitting with 4 uplink timeslots. This operation mode represents
the maximum SAR situation, when downloading data via GPRS and listening to music by headset. SAR
without the headset attached was significantly higher than with the headset, and also was verified several

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

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

device up.

9.1.3. GPRS Operation Mode

This is a multislot class 12 device capable of 2/3/4 uplink timeslots. During the head SAR test, the device
was transmitting with 1 uplink timeslot; during the body SAR test, it was transmitting with 4 uplink timeslots.

Additionally, this device doesn’t support dual transfer mode (DTM).

9.1.4. Co-located SAR

According to KDB 447498 and KDB 648474, the closest separation between GSM antenna and BT antenna
is 52mm, Bluetooth Max peak power is lower than pref, thus, simultaneous transmission SAR is not
required.

Other reference document: KDB 941225.
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9.1.5. Test Result

SAR MEASUREMENT

Ambient Temperature (°C) : 21.5 £2 Relative Humidity (%): 54
Liquid Temperature (°C) : 21.0 +2 Depth of Liquid (cm):>15
Product: GSM Mobile Phone

Test Mode: GSM850 <SIM 1>

pocot | Antenna Frequency Conducted | Power Drift | SAR1g | Limit
e Positon | channel | MHz | Power(dBm) | (<£0.2) (Wikg) | (Wikg)
Left-Cheek | Fixed 128 824.2 33.55 - - 16
Left-Cheek | Fixed 189 836.4 33.54 -0.086 0.260 16
Left-Cheek Fixed 251 848.8 33.49 - - 1.6
Left-Tilted | Fixed 189 836.4 33.54 -0.006 0.185 16
Right-Cheek |  Fixed 128 824.2 33.55 - - 16
Right-Cheek | Fixed 189 836.4 33.54 -0.037 0.243 16
Right-Cheek | Fixed 251 848.8 33.49 - - 16
Right-Tilted | Fixed 189 836.4 33.54 -0.022 0.179 16
Test Mode: GSM 850 <SIM 2>
Left-Cheek | Fixed 189 836.4 33.52 -0.084 0.250 16

Note: when the 1-g SAR is < 0.8 W/kg, testing for low and high channel is optional, refer to KDB
447498.
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SAR MEASUREMENT

Ambient Temperature (°C) : 21.5 £2 Relative Humidity (%): 54
Liquid Temperature (°C) : 21.0 +2 Depth of Liquid (cm):>15
Product: GSM Mobile Phone

Test Mode: GSM850

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

Body-worn Fixed 128 824.2 33.55 -- -- 1.6
Body-worn Fixed 189 836.4 33.54 0.010 0.300 1.6
Body-worn Fixed 251 848.8 33.49 -- -- 1.6
Body-front Fixed 189 836.4 33.54 -0.007 0.106 1.6
Body-worn )

Fixed 189 836.4 33.54 -0.038 0.175 1.6

(With Headset)

Test Mode: GPRS850 2slot

Body-worn Fixed 189 836.4 32.95 0.107 0.523 1.6

Test Mode: GPRS850 3slot

Body-worn Fixed 189 836.4 31.32 0.018 0.699 1.6

Test Mode: GPRS850 4slot

Body-worn Fixed 128 824.2 30.54 -0.001 0.663 1.6
Body-worn Fixed 189 836.4 30.58 -0.180 0.832 1.6
Body-worn Fixed 251 848.8 30.55 -0.097 0.990 16
Body-front Fixed 189 836.4 30.58 -0.054 0.282 16
Body-worn Fixed 189 836.4 30.58 0.083 0.501 16

(With Headset)

Note: when the 1-g SAR is < 0.8 W/kg, testing for low and high channel is optional, refer to KDB
447498.
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SAR MEASUREMENT

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

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

Product: GSM Mobile Phone

Test Mode: PCS1900 <SIM 1>

pocot | Antenna Frequency Conducted | PowerDrift | SAR1g | Limit
Head Position |  GChannel | MHz Power (dBm) (<£0.2) (Wikg) | (Wikg)
Left-Cheek Fixed 512 1850.2 29.79 - - 1.6
Left-Cheek Fixed 661 1880.0 29.73 -0.119 0.187 1.6
Left-Cheek Fixed 810 1909.8 29.66 - - 1.6
Left-Tilted Fixed 661 1880.0 29.73 0.096 0.189 1.6
Right-Cheek | Fixed 512 1850.2 29.79 - - 1.6
Right-Cheek | Fixed 661 1880.0 29.73 0.020 0.127 1.6
Right-Cheek | Fixed 810 1909.8 29.66 - - 1.6
Right-Tilted | Fixed 661 1880.0 29.73 -0.065 0.160 1.6
Test Mode: DCS1900 <SIM 2>
Left-Tilted Fixed 661 1880.0 29.71 -0.017 0.176 1.6

Note: when the 1-g SAR is < 0.8 W/kg, testing for low and high channel is optional, refer to KDB
447498.
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SAR MEASUREMENT

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

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

Product: GSM Mobile Phone

Test Mode: PCS1900

Test Position | Antenna Frequency Conducted | Power Drift | SAR 1g | Limit
Body Positon |  channel MHz Power (dBm) | (<x0.2) | (W/kg) | (W/kg)

Body-worn Fixed 512 1850.2 29.79 -- -- 1.6
Body-worn Fixed 661 1880.0 29.73 -0.024 0.066 1.6
Body-worn Fixed 810 1909.8 29.66 -- -- 1.6
Body-front Fixed 661 1880.0 29.73 0.117 0.040 1.6
Body- worn ,

Fixed 661 1880.0 29.73 -0.173 0.064 1.6

(With Headset)

Test Mode: GPRS1900 2slot

Body-worn Fixed 661 1880.0 28.93 0.094 0.105 1.6

Test Mode: GPRS1900 3slot

Body-worn Fixed 661 1880.0 27.41 0.079 0.119 1.6

Test Mode: GPRS1900 4slot

Body-worn Fixed 512 1850.2 26.65 - - 16
Body-worn Fixed 661 1880.0 26.61 -0.071 0.133 1.6
Body-worn Fixed 810 1909.8 26.56 - . 16
Body-front Fixed 661 1880.0 26.61 0.003 0.081 | 16
Body-worn Fixed 661 1880.0 26.61 0.055 0120 | 16

(With Headset)

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

Date/Time: 21-04-2011
Test Laboratory: QuieTek Lab
System Check Head 835MHz
DUT: Dipole 835 MHz D835V2; Type: D835V2
Communication System: CW; Communication System Band: D835 (835.0 MHz); Duty Cycle: 1:1;
Frequency: 835 MHz; Medium parameters used: f = 835 MHz; o = 0.89 mho/m; er = 41.4; p = 1000 kg/m3 ;
Phantom section: Flat Section ; Input Power=250mW
Ambient temperature (C): 21.5, Liquid temperature ('C): 21.0
DASY5 Configuration:

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

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

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

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

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

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

Peak SAR (extrapolated) = 3.71 W/kg

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

-2.12

-4.24

-6.36

-8.48

0 dB =2.67mW/g
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Date/Time: 22-04-2011
Test Laboratory: QuieTek Lab
System Check Body 835MHz
DUT: Dipole 835 MHz D835V2; Type: D835V2
Communication System: CW; Communication System Band: D835 (835.0 MHz); Duty Cycle: 1:1;
Frequency: 835 MHz; Medium parameters used: f = 835 MHz; o = 1 mho/m; er = 54.2; p = 1000 kg/m3 ;
Phantom section: Flat Section ; Input Power=250mW
Ambient temperature (°C): 21.5, Liquid temperature (°C): 21.0
DASY5 Configuration:

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

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

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

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

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

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

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

Peak SAR (extrapolated) = 3.72 W/kg

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

-2.12

-4.24

-6.36

-8.48

-10.6

0 dB = 2.64mW/g
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Date/Time: 21-04-2011
Test Laboratory: QuieTek Lab
System Check Head 1900MHz
DUT: Dipole 1900 MHz D1900V2; Type: D1900V2
Communication System: CW; Communication System Band: D1900 (1900.0 MHz); Duty Cycle: 1:1;
Frequency: 1900 MHz; Medium parameters used: f = 1900 MHz; o = 1.46 mho/m; er = 39.1; p = 1000 kg/m3 ;
Phantom section: Flat Section ; Input Power=250mW
Ambient temperature (°C): 21.5, Liquid temperature (°C): 21.0
DASY5 Configuration:

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

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

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

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

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

Maximum value of SAR (measured) = 11.5 mW/g

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

Peak SAR (extrapolated) = 20 W/kg

SAR(1 g) = 10.6 mW/g; SAR(10 g) = 5.41 mW/g Maximum value of SAR (measured) = 12 mW/g

-18

0 dB = 12mW/g
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Date/Time: 22-04-2011
Test Laboratory: QuieTek Lab
System Check Body 1900MHz
DUT: Dipole 1900 MHz D1900V2; Type: D1900V2
Communication System: CW; Communication System Band: D1900 (1900.0 MHz); Duty Cycle: 1:1;
Frequency: 1900 MHz; Medium parameters used: f = 1900 MHz; o = 1.56 mho/m; er = 52.9; p = 1000 kg/m3 ;
Phantom section: Flat Section ; Input Power=250mW
Ambient temperature (°C): 21.5, Liquid temperature (°C): 21.0
DASY5 Configuration:

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

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

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

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

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

Maximum value of SAR (measured) = 11.1 mW/g

Configuration/System Check PCS1900 Body/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm, Reference Value = 84.4 V/m; Power Drift = 0.056 dB

Peak SAR (extrapolated) = 18.3 W/kg

SAR(1 g) = 10.1 mW/g; SAR(10 g) = 5.24 mW/g Maximum value of SAR (measured) = 11.4 mW/g

-3.46

-6.92

-17.3

0 dB = 11.4mW/g
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Appendix B. SAR measurement Data

Date/Time: 21-04-2011
Test Laboratory: QuieTek Lab
GSM850 Mid Touch-Left
DUT: GSM Mobile Phone ; Type: i122
Communication System: Generic GSM; Communication System Band: GSM 850 (824.0 - 849.0 MHz); Duty
Cycle: 1:8.3; Frequency: 836.4 MHz; Medium parameters used: f = 836.4 MHz; o = 0.89 mho/m; er =41.4; p
= 1000 kg/m3 ; Phantom section: Left Section
Ambient temperature (C): 21.5, Liquid temperature ('C): 21.0
DASY5 Configuration:

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

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

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

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

Configuration/GSM850 Mid Touch-Left/Area Scan (6x9x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.267 mW(/g

Configuration/GSM850 Mid Touch-Left/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Reference Value = 13.9 V/m; Power Drift = -0.086 dB

Peak SAR (extrapolated) = 0.356 W/kg

SAR(1 g) = 0.260 mW/g; SAR(10 g) = 0.182 mW/g Maximum value of SAR (measured) = 0.275 mW/g

-2.16

-4.32

-6.48

-8.64

-10.8

0 dB = 0.275mW/g
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Date/Time: 21-04-2011
Test Laboratory: QuieTek Lab
GSM850 Mid Tilt-Left
DUT: GSM Mobile Phone ; Type: i122
Communication System: Generic GSM; Communication System Band: GSM 850 (824.0 - 849.0 MHz); Duty
Cycle: 1:8.3; Frequency: 836.4 MHz; Medium parameters used: f = 836.4 MHz; o = 0.89 mho/m; er =41.4; p
= 1000 kg/m3 ; Phantom section: Left Section
Ambient temperature (°C): 21.5, Liquid temperature (°C): 21.0
DASY5 Configuration:

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

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

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

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

Configuration/GSM850 Mid Tilt-Left/Area Scan (6x9x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.185 mW(/g

Configuration/GSM850 Mid Tilt-Left/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm, Reference Value = 14.1 V/m; Power Drift = -0.006 dB

Peak SAR (extrapolated) = 0.256 W/kg

SAR(1 g) = 0.185 mWI/g; SAR(10 g) = 0.129 mW/g Maximum value of SAR (measured) = 0.194 mW/g

-2.36

-4.72

-7.08

-9.44

-11.8

0 dB = 0.194mW/g
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Date/Time: 21-04-2011
Test Laboratory: QuieTek Lab
GSM850 Mid Touch-Right
DUT: GSM Mobile Phone ; Type: i122
Communication System: Generic GSM; Communication System Band: GSM 850 (824.0 - 849.0 MHz); Duty
Cycle: 1:8.3; Frequency: 836.4 MHz; Medium parameters used: f = 836.4 MHz; o = 0.89 mho/m; er =41.4; p
= 1000 kg/m3 ; Phantom section: Right Section
Ambient temperature (°C): 21.5, Liquid temperature (°C): 21.0
DASY5 Configuration:

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

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

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

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

Configuration/GSM850 Mid Touch-Right/Area Scan (6x9x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.251 mW(/g

Configuration/GSM850 Mid Touch-Right/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Reference Value = 13.6 V/m; Power Drift = -0.037 dB

Peak SAR (extrapolated) = 0.330 W/kg

SAR(1 g) = 0.243 mW/g; SAR(10 g) = 0.170 mW/g Maximum value of SAR (measured) = 0.258 mW(/g

-2.26

-4.52

-6.78

-9.04

-11.3

0 dB = 0.258mW/g
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Date/Time: 21-04-2011
Test Laboratory: QuieTek Lab
GSM850 Mid Tilt-Right
DUT: GSM Mobile Phone ; Type: i122
Communication System: Generic GSM; Communication System Band: GSM 850 (824.0 - 849.0 MHz); Duty
Cycle: 1:8.3; Frequency: 836.4 MHz; Medium parameters used: f = 836.4 MHz; o = 0.89 mho/m; er =41.4; p
= 1000 kg/m3 ; Phantom section: Right Section
Ambient temperature (°C): 21.5, Liquid temperature (°C): 21.0
DASY5 Configuration:

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

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

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

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

Configuration/GSM850 Mid Tilt-Right/Area Scan (6x9x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.179 mW(/g

Configuration/GSM850 Mid Tilt-Right/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Reference Value = 14 V/m; Power Drift = -0.022 dB

Peak SAR (extrapolated) = 0.251 W/kg

SAR(1 g) = 0.179 mWI/g; SAR(10 g) = 0.126 mW/g Maximum value of SAR (measured) = 0.189 mW/g

-12

0 dB =0.189mW/g
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Date/Time: 22-04-2011
Test Laboratory: QuieTek Lab
GSM850 Mid Body-Back
DUT: GSM Mobile Phone ; Type: i122
Communication System: Generic GSM; Communication System Band: GSM 850 (824.0 - 849.0 MHz); Duty
Cycle: 1:8.3; Frequency: 836.4 MHz; Medium parameters used: f = 836.4 MHz; o = 0.96 mho/m; er = 55.9; p
= 1000 kg/m3 ; Phantom section: Flat Section
Ambient temperature (°C): 21.5, Liquid temperature (°C): 21.0
DASY5 Configuration:

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

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

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

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

Configuration/GSM850 Mid Body-Back/Area Scan (6x8x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.288 mW(/g

Configuration/GSM850 Mid Body-Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Reference Value = 10.3 V/m; Power Drift = 0.010 dB

Peak SAR (extrapolated) = 0.406 W/kg

SAR(1 g) = 0.300 mW/g; SAR(10 g) = 0.211 mW/g Maximum value of SAR (measured) = 0.316 mW/g

-6.6

-8.8
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0dB =0.316mW/g
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Date/Time: 22-04-2011
Test Laboratory: QuieTek Lab
GSM850 Mid Body-Front
DUT: GSM Mobile Phone ; Type: i122
Communication System: Generic GSM; Communication System Band: GSM 850 (824.0 - 849.0 MHz); Duty
Cycle: 1:8.3; Frequency: 836.4 MHz; Medium parameters used: f = 836.4 MHz; o = 0.96 mho/m; er = 55.9; p
= 1000 kg/m3 ; Phantom section: Flat Section
Ambient temperature (°C): 21.5, Liquid temperature (°C): 21.0
DASY5 Configuration:

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

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

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

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

Configuration/GSM850 Mid Body-Front/Area Scan (6x8x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.104 mW(/g

Configuration/GSM850 Mid Body-Front/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Reference Value = 7.89 V/m; Power Drift = -0.007 dB

Peak SAR (extrapolated) = 0.146 W/kg

SAR(1 g) = 0.106 mWI/g; SAR(10 g) = 0.075 mW/g Maximum value of SAR (measured) = 0.112 mW/g
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Date/Time: 22-04-2011

Test Laboratory: QuieTek Lab

GSM850 Mid Body-Back (With Headset)

DUT: GSM Mobile Phone ; Type: i122

Communication System: Generic GSM; Communication System Band: GSM 850 (824.0 - 849.0 MHz); Duty
Cycle: 1:8.3; Frequency: 836.4 MHz; Medium parameters used: f = 836.4 MHz; o = 0.96 mho/m; er = 55.9; p
= 1000 kg/m3 ; Phantom section: Flat Section

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

DASY5 Configuration:

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

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

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

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

Configuration/GSM850 Mid Body-Back/Area Scan (6x8x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.171 mW(/g

Configuration/GSM850 Mid Body-Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Reference Value = 8.37 V/m; Power Drift = -0.038 dB

Peak SAR (extrapolated) = 0.239 W/kg

SAR(1 g) = 0.175 mWI/g; SAR(10 g) = 0.123 mW/g Maximum value of SAR (measured) = 0.187 mW/g

dB '
0 \
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Date/Time: 22-04-2011
Test Laboratory: QuieTek Lab
GPRS850 Mid Body-Back (2up)
DUT: GSM Mobile Phone ; Type: i122
Communication System: GPRS/EGPRS-2 Slot; Communication System Band: GSM850; Duty Cycle: 1:4.2;
Frequency: 836.4 MHz; Medium parameters used: f = 836.4 MHz; o = 0.96 mho/m; er = 55.9; p = 1000
kg/m3 ; Phantom section: Flat Section
Ambient temperature (°C): 21.5, Liquid temperature (°C): 21.0
DASY5 Configuration:

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

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

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

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

Configuration/GPRS850 Mid Body-Back/Area Scan (6x8x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.501 mW(/g

Configuration/GPRS850 Mid Body-Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Reference Value = 13.6 V/m; Power Drift = 0.107 dB

Peak SAR (extrapolated) = 0.704 W/kg

SAR(1 g) = 0.523 mWI/g; SAR(10 g) = 0.369 mW/g Maximum value of SAR (measured) = 0.552 mW/g
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Date/Time: 22-04-2011
Test Laboratory: QuieTek Lab

GPRS850 Mid Body-Back (3up)

DUT: GSM Mobile Phone ; Type: i122

Communication System: GPRS/EGPRS-3 Slot; Communication System Band: GSM 850; Duty Cycle: 1:2.8;
Frequency: 836.4 MHz; Medium parameters used: f = 836.4 MHz; o = 0.96 mho/m; er = 55.9; p = 1000
kg/m3 ; Phantom section: Flat Section

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

DASY5 Configuration:

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

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

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

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

Configuration/GPRS850 Mid Body-Back/Area Scan (6x8x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.673 mW(/g

Configuration/GPRS850 Mid Body-Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Reference Value = 15.9 V/m; Power Drift = 0.018 dB

Peak SAR (extrapolated) = 0.943 W/kg

SAR(1 g) = 0.699 mWI/g; SAR(10 g) = 0.494 mW/g Maximum value of SAR (measured) = 0.740 mW/g
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Date/Time: 22-04-2011
Test Laboratory: QuieTek Lab

GPRS850 Low Body-Back (4up)

DUT: GSM Mobile Phone ; Type: i122

Communication System: GPRS/EGPRS-4 Slot; Communication System Band: GSM 850; Duty Cycle: 1:2.1;
Frequency: 824.2 MHz; Medium parameters used: f = 824.2 MHz; o = 0.99 mho/m; er = 54.3; p = 1000
kg/m3 ; Phantom section: Flat Section

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

DASY5 Configuration:

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

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

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

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

Configuration/GPRS850 Low Body-Back/Area Scan (6x8x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.628 mW(/g

Configuration/GPRS850 Low Body-Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Reference Value = 15.5 V/m; Power Drift = -0.001 dB

Peak SAR (extrapolated) = 0.897 W/kg

SAR(1 g) = 0.663 mWI/g; SAR(10 g) = 0.467 mW/g Maximum value of SAR (measured) = 0.711 mW/g
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Date/Time: 22-04-2011
Test Laboratory: QuieTek Lab
GPRS850 Mid Body-Back (4up)
DUT: GSM Mobile Phone ; Type: i122
Communication System: GPRS/EGPRS-4 Slot; Communication System Band: GSM 850; Duty Cycle: 1:2.1;
Frequency: 836.4 MHz; Medium parameters used: f = 836.4 MHz; o = 1 mho/m; er = 54.2; p = 1000 kg/m3 ;
Phantom section: Flat Section
Ambient temperature (°C): 21.5, Liquid temperature (°C): 21.0
DASY5 Configuration:

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

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

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

e Measurement SW: DASYS5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Configuration/GPRS850 Mid Body-Back/Area Scan (6x8x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.813 mW(/g

Configuration/GPRS850 Mid Body-Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Reference Value = 17.3 V/m; Power Drift = -0.180 dB

Peak SAR (extrapolated) = 1.13 W/kg

SAR(1 g) = 0.832 mWI/g; SAR(10 g) = 0.586 mW/g Maximum value of SAR (measured) = 0.889 mW/g
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Date/Time: 22-04-2011
Test Laboratory: QuieTek Lab
GPRS850 High Body-Back (4up)
DUT: GSM Mobile Phone ; Type: i122
Communication System: GPRS/EGPRS-4 Slot; Communication System Band: GSM 850; Duty Cycle: 1:2.1;
Frequency: 848.6 MHz; Medium parameters used: f = 848.6 MHz; o = 1.01 mho/m; er = 54; p = 1000 kg/m3 ;
Phantom section: Flat Section
Ambient temperature (°C): 21.5, Liquid temperature (°C): 21.0
DASY5 Configuration:

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

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

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

e Measurement SW: DASYS5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Configuration/GPRS850 High Body-Back/Area Scan (6x8x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.954 mW(/g

Configuration/GPRS850 High Body-Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Reference Value = 18.4 V/m; Power Drift = -0.097 dB

Peak SAR (extrapolated) = 1.33 W/kg

SAR(1 g) = 0.990 mWI/g; SAR(10 g) = 0.700 mW/g Maximum value of SAR (measured) = 1.06 mW/g
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Z-Axis Plot

Interpolated Max SAR Z Line(z)
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Date/Time: 22-04-2011
Test Laboratory: QuieTek Lab

GPRS850 Mid Body-Front (4up)

DUT: GSM Mobile Phone ; Type: i122

Communication System: GPRS/EGPRS-4 Slot; Communication System Band: GSM 850; Duty Cycle: 1:2.1;
Frequency: 836.4 MHz; Medium parameters used: f = 836.4 MHz; o = 0.96 mho/m; er = 55.9; p = 1000
kg/m3 ; Phantom section: Flat Section

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

DASY5 Configuration:

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

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

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

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

Configuration/GPRS850 Mid Body-Front/Area Scan (6x8x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.278 mW(/g

Configuration/GPRS850 Mid Body-Front/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Reference Value = 12.7 V/m; Power Drift = -0.054 dB

Peak SAR (extrapolated) = 0.383 W/kg

SAR(1 g) = 0.282 mW/g; SAR(10 g) = 0.199 mW/g Maximum value of SAR (measured) = 0.299 mW/g

L
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0 dB = 0.299mW/g
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Date/Time: 22-04-2011
Test Laboratory: QuieTek Lab

GPRS850 Mid Body-Back (4up) (With Headset)

DUT: GSM Mobile Phone ; Type: i122

Communication System: GPRS/EGPRS-4 Slot; Communication System Band: GSM 850; Duty Cycle: 1:2.1;
Frequency: 836.4 MHz; Medium parameters used: f = 836.4 MHz; o = 0.96 mho/m; er = 55.9; p = 1000
kg/m3 ; Phantom section: Flat Section

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

DASY5 Configuration:

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

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

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

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

Configuration/GPRS850 Mid Body-Back/Area Scan (6x8x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.475 mW(/g

Configuration/GPRS850 Mid Body-Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Reference Value = 13.8 V/m; Power Drift = 0.083 dB

Peak SAR (extrapolated) = 0.678 W/kg

SAR(1 g) = 0.501 mW/g; SAR(10 g) = 0.350 mW/g Maximum value of SAR (measured) = 0.535 mW(/g

-2.32

-4.64

-6.96

-9.28

-11.6

0 dB = 0.535mW/g

Page: 47 of 99



Q_U ieTEK Report No : 114S057R-HP-US-P03V01

Date/Time: 22-04-2011
Test Laboratory: QuieTek Lab
GSM850 Mid Touch-Left <SIM 2>
DUT: GSM Mobile Phone ; Type: i122
Communication System: Generic GSM; Communication System Band: GSM 850 (824.0 - 849.0 MHz); Duty
Cycle: 1:8.3; Frequency: 836.4 MHz; Medium parameters used: f = 836.4 MHz; o = 0.89 mho/m; er =41.4; p
= 1000 kg/m3 ; Phantom section: Left Section
Ambient temperature (°C): 21.5, Liquid temperature (°C): 21.0
DASY5 Configuration:

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

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

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

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

Configuration/GSM850 Mid Touch-Left/Area Scan (6x9x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.264 mW(/g

Configuration/GSM850 Mid Touch-Left/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Reference Value = 13.8 V/m; Power Drift = -0.084 dB

Peak SAR (extrapolated) = 0.345 W/kg

SAR(1 g) = 0.250 mW/g; SAR(10 g) = 0.174 mW/g Maximum value of SAR (measured) = 0.265 mW/g
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Date/Time: 21-04-2011
Test Laboratory: QuieTek Lab
PCS 1900 Mid Touch-Left
DUT: GSM Mobile Phone ; Type: i122
Communication System: Generic GSM; Communication System Band: PCS 1900 (1850.0 - 1910.0 MHz);
Duty Cycle: 1:8.3; Frequency: 1880 MHz; Medium parameters used: f = 1880 MHz; o = 1.44 mho/m; er =
39.2; p = 1000 kg/m3 ; Phantom section: Left Section
Ambient temperature (°C): 21.5, Liquid temperature (°C): 21.0
DASY5 Configuration:

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

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

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

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

Configuration/PCS1900 Mid Touch-Left/Area Scan (6x9x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.199 mW(/g

Configuration/PCS1900 Mid Touch-Left/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Reference Value = 8.32 V/m; Power Drift = -0.119 dB

Peak SAR (extrapolated) = 0.361 W/kg

SAR(1 g) = 0.187 mWI/g; SAR(10 g) = 0.097 mW/g Maximum value of SAR (measured) = 0.206 mW/g
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Date/Time: 21-04-2011
Test Laboratory: QuieTek Lab
PCS 1900 Mid Tilt-Left
DUT: GSM Mobile Phone ; Type: i122
Communication System: Generic GSM; Communication System Band: PCS 1900 (1850.0 - 1910.0 MHz);
Duty Cycle: 1:8.3; Frequency: 1880 MHz; Medium parameters used: f = 1880 MHz; o = 1.44 mho/m; er =
39.2; p = 1000 kg/m3 ; Phantom section: Left Section
Ambient temperature (°C): 21.5, Liquid temperature (°C): 21.0
DASY5 Configuration:

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

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

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

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

Configuration/PCS1900 Mid Tilt-Left/Area Scan (6x9x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.202 mW(/g

Configuration/PCS1900 Mid Tilt-Left/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm, Reference Value = 8.75 V/m; Power Drift = 0.096 dB

Peak SAR (extrapolated) = 0.374 W/kg

SAR(1 g) = 0.189 mWI/g; SAR(10 g) = 0.094 mW/g Maximum value of SAR (measured) = 0.209 mW/g
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Z-Axis Plot
Interpolated Max SAR Z Line(z)
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Date/Time: 21-04-2011
Test Laboratory: QuieTek Lab
PCS 1900 Mid Touch-Right
DUT: GSM Mobile Phone ; Type: i122
Communication System: Generic GSM; Communication System Band: PCS 1900 (1850.0 - 1910.0 MHz);
Duty Cycle: 1:8.3; Frequency: 1880 MHz; Medium parameters used: f = 1880 MHz; o = 1.44 mho/m; er =
39.2; p = 1000 kg/m3 ; Phantom section: Right Section
Ambient temperature (°C): 21.5, Liquid temperature (°C): 21.0
DASY5 Configuration:

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

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

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

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

Configuration/PCS1900 Mid Touch-Right/Area Scan (6x9x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.136 mW(/g

Configuration/PCS1900 Mid Touch-Right/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Reference Value = 7.68 V/m; Power Drift = 0.020 dB

Peak SAR (extrapolated) = 0.220 W/kg

SAR(1 g) = 0.127 mWI/g; SAR(10 g) = 0.073 mW/g Maximum value of SAR (measured) = 0.138 mW/g
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Date/Time: 21-04-2011
Test Laboratory: QuieTek Lab
PCS 1900 Mid Tilt-Right
DUT: GSM Mobile Phone ; Type: i122
Communication System: Generic GSM; Communication System Band: PCS 1900 (1850.0 - 1910.0 MHz);
Duty Cycle: 1:8.3; Frequency: 1880 MHz; Medium parameters used: f = 1880 MHz; o = 1.44 mho/m; er =
39.2; p = 1000 kg/m3 ; Phantom section: Right Section
Ambient temperature (°C): 21.5, Liquid temperature (°C): 21.0
DASY5 Configuration:

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

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

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

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

Configuration/PCS1900 Mid Tilt-Right/Area Scan (6x9x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.175 mW(/g

Configuration/PCS1900 Mid Tilt-Right/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Reference Value = 7.49 V/m; Power Drift = -0.065 dB

Peak SAR (extrapolated) = 0.288 W/kg

SAR(1 g) = 0.160 mW/g; SAR(10 g) = 0.084 mW/g Maximum value of SAR (measured) = 0.171 mW/g
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Date/Time: 22-04-2011
Test Laboratory: QuieTek Lab
PCS1900 Mid Body-Back
DUT: GSM Mobile Phone ; Type: i122
Communication System: Generic GSM; Communication System Band: PCS 1900 (1850.0 - 1910.0 MHz);
Duty Cycle: 1:8.3; Frequency: 1880 MHz; Medium parameters used: f = 1880 MHz; o = 1.54 mho/m; er = 53;
p = 1000 kg/m3 ; Phantom section: Flat Section
Ambient temperature (°C): 21.5, Liquid temperature (°C): 21.0
DASY5 Configuration:

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

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

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

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

Configuration/PCS1900 Mid Body-Back/Area Scan (6x8x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.057 mW(/g

Configuration/PCS1900 Mid Body-Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Reference Value = 5.22 V/m; Power Drift = -0.024 dB

Peak SAR (extrapolated) = 0.104 W/kg

SAR(1 g) = 0.066 mW/g; SAR(10 g) = 0.040 mW/g Maximum value of SAR (measured) = 0.070 mW/g

-11.1

-14.8

-18.5

0 dB =0.070mW/g
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Date/Time: 22-04-2011
Test Laboratory: QuieTek Lab
PCS1900 Mid Body-Front
DUT: GSM Mobile Phone ; Type: i122
Communication System: Generic GSM; Communication System Band: PCS 1900 (1850.0 - 1910.0 MHz);
Duty Cycle: 1:8.3; Frequency: 1880 MHz; Medium parameters used: f = 1880 MHz; o = 1.54 mho/m; er = 53;
p = 1000 kg/m3 ; Phantom section: Flat Section
Ambient temperature (°C): 21.5, Liquid temperature (°C): 21.0
DASY5 Configuration:

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

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

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

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

Configuration/PCS1900 Mid Body-Front/Area Scan (6x8x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.042 mW(/g

Configuration/PCS1900 Mid Body-Front/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Reference Value = 4.14 V/m; Power Drift = 0.117 dB

Peak SAR (extrapolated) = 0.064 W/kg

SAR(1 g) = 0.040 mW/g; SAR(10 g) = 0.023 mW/g Maximum value of SAR (measured) = 0.043 mW/g

-4.14

-8.28

-12.4

-16.6

-20.7

0 dB = 0.043mW/g
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Date/Time: 22-04-2011
Test Laboratory: QuieTek Lab

PCS1900 Mid Body-Back (With Headset)

DUT: GSM Mobile Phone ; Type: i122

Communication System: Generic GSM; Communication System Band: PCS 1900 (1850.0 - 1910.0 MHz);
Duty Cycle: 1:8.3; Frequency: 1880 MHz; Medium parameters used: f = 1880 MHz; o = 1.54 mho/m; er = 53;
p = 1000 kg/m3 ; Phantom section: Flat Section

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

DASY5 Configuration:

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

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

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

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

Configuration/PCS1900 Mid Body-Back/Area Scan (6x8x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.057 mW(/g

Configuration/PCS1900 Mid Body-Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Reference Value = 5.43 V/m; Power Drift = -0.173 dB

Peak SAR (extrapolated) = 0.101 W/kg

SAR(1 g) = 0.064 mWI/g; SAR(10 g) = 0.039 mW/g Maximum value of SAR (measured) = 0.070 mW/g

-3.74

-7.48

-11.2

-18.7

0 dB =0.070mW/g
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Date/Time: 22-04-2011
Test Laboratory: QuieTek Lab
GPRS1900 Mid Body-Back (2up)
DUT: GSM Mobile Phone ; Type: i122
Communication System: GPRS/EGPRS-2 Slot; Communication System Band: PCS1900; Duty Cycle: 1:4.2;
Frequency: 1880 MHz; Medium parameters used: f = 1880 MHz; o = 1.54 mho/m; er = 53; p = 1000 kg/m3 ;
Phantom section: Flat Section
Ambient temperature (°C): 21.5, Liquid temperature (°C): 21.0
DASY5 Configuration:

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

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

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

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

Configuration/PCS1900 Mid Body-Back/Area Scan (6x8x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.092 mW(/g

Configuration/PCS1900 Mid Body-Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Reference Value = 6.72 V/m; Power Drift = 0.094 dB

Peak SAR (extrapolated) = 0.171 W/kg

SAR(1 g) = 0.105 mW/g; SAR(10 g) = 0.063 mW/g Maximum value of SAR (measured) = 0.112 mW/g

-3.48

-6.96

-10.4

-13.9

-17.4

0dB = 0.112mW/g
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Date/Time: 22-04-2011

Test Laboratory: QuieTek Lab

GPRS1900 Mid Body-Back (3up)

DUT: GSM Mobile Phone ; Type: i122

Communication System: GPRS/EGPRS-3 Slot; Communication System Band: PCS 1900; Duty Cycle: 1:2.8;
Frequency: 1880 MHz; Medium parameters used: f = 1880 MHz; o = 1.54 mho/m; er = 53; p = 1000 kg/m3 ;
Phantom section: Flat Section

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

DASY5 Configuration:

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

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

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

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

Configuration/PCS1900 Mid Body-Back/Area Scan (6x8x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.104 mW(/g

Configuration/PCS1900 Mid Body-Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Reference Value = 7.14 V/m; Power Drift = 0.079 dB

Peak SAR (extrapolated) = 0.188 W/kg

SAR(1 g) = 0.119 mWI/g; SAR(10 g) = 0.072 mW/g Maximum value of SAR (measured) = 0.126 mW/g

-10.2

-13.6

-17

0dB =0.126mW/g
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Date/Time: 22-04-2011

Test Laboratory: QuieTek Lab

GPRS1900 Mid Body-Back (4up)

DUT: GSM Mobile Phone ; Type: i122

Communication System: GPRS/EGPRS-4 Slot; Communication System Band: PCS 1900; Duty Cycle: 1:2.1;
Frequency: 1880 MHz; Medium parameters used: f = 1880 MHz; o = 1.54 mho/m; er = 53; p = 1000 kg/m3 ;
Phantom section: Flat Section

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

DASY5 Configuration:

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

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

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

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

Configuration/PCS1900 Mid Body-Back/Area Scan (6x8x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.117 mW(/g

Configuration/PCS1900 Mid Body-Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Reference Value = 7.68 V/m; Power Drift = -0.071 dB

Peak SAR (extrapolated) = 0.211 W/kg

SAR(1 g) = 0.133 mWI/g; SAR(10 g) = 0.081 mW/g Maximum value of SAR (measured) = 0.143 mW/g

-2.96

-5.92

-8.88

-11.8

-14.8

0dB =0.143mW/g
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Date/Time: 22-04-2011

Test Laboratory: QuieTek Lab

GPRS1900 Mid Body-Front (4up)

DUT: GSM Mobile Phone ; Type: i122

Communication System: GPRS/EGPRS-4 Slot; Communication System Band: PCS 1900; Duty Cycle: 1:2.1;
Frequency: 1880 MHz; Medium parameters used: f = 1880 MHz; o = 1.54 mho/m; er = 53; p = 1000 kg/m3 ;
Phantom section: Flat Section

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

DASY5 Configuration:

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

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

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

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

Configuration/PCS1900 Mid Body-Front/Area Scan (6x8x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.087 mW(/g

Configuration/PCS1900 Mid Body-Front/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Reference Value = 5.9 V/m; Power Drift = 0.003 dB

Peak SAR (extrapolated) = 0.130 W/kg

SAR(1 g) = 0.081 mWI/g; SAR(10 g) = 0.048 mW/g Maximum value of SAR (measured) = 0.087 mW/g

-2.92

-5.84

-8.76

-11.7

-14.6

0 dB =0.087mW/g
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Date/Time: 22-04-2011

Test Laboratory: QuieTek Lab

GPRS1900 Mid Body-Back (4up) (With Headset)

DUT: GSM Mobile Phone ; Type: i122

Communication System: GPRS/EGPRS-4 Slot; Communication System Band: PCS 1900; Duty Cycle: 1:2.1;
Frequency: 1880 MHz; Medium parameters used: f = 1880 MHz; o = 1.54 mho/m; er = 53; p = 1000 kg/m3 ;
Phantom section: Flat Section

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

DASY5 Configuration:

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

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

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

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

Configuration/PCS1900 Mid Body-Back/Area Scan (6x8x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.107 mW(/g

Configuration/PCS1900 Mid Body-Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Reference Value = 7.3 V/m; Power Drift = 0.055 dB

Peak SAR (extrapolated) = 0.190 W/kg

SAR(1 g) = 0.120 mW/g; SAR(10 g) = 0.073 mW/g Maximum value of SAR (measured) = 0.131 mW/g

-3.76

-f.h2

-11.3

-18.8

0dB =0.131mW/g
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Date/Time: 31-Jul-2010

Test Laboratory: QuieTek Lab

PCS 1900 Mid Tilt-Left <SIM 2>

DUT: GSM Mobile Phone ; Type: i122

Communication System: Generic GSM; Communication System Band: PCS 1900 (1850.0 - 1910.0 MHz);
Duty Cycle: 1:8.3; Frequency: 1880 MHz; Medium parameters used: f = 1880 MHz; o = 1.44 mho/m; er =
39.2; p = 1000 kg/m3 ; Phantom section: Left Section

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

DASY5 Configuration:

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

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

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

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

Configuration/PCS1900 Mid Tilt-Left/Area Scan (6x9x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (measured) = 0.184 mW(/g

Configuration/PCS1900 Mid Tilt-Left/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm, Reference Value = 9.42 VV/m; Power Drift =-0.017 dB

Peak SAR (extrapolated) = 0.345 W/kg

SAR(1 g) = 0.176 mWI/g; SAR(10 g) = 0.087 mW/g Maximum value of SAR (measured) = 0.191 mW/g

-13.2

-17.6

-22

0dB =0.191mW/g
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Appendix C. Test Setup Photographs & EUT Photographs

Test Setup Photographs

Left-Cheek Touch

Left-Tilt 15°
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Right-Tilt 15°
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Body SAR Back 15mm

Body SAR Front 15mm

Page: 65 of 99



QU iETEK Report No : 114S057R-HP-US-P03V01

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

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

(1) EUT Photo

(2) EUT Photo
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(3) EUT Photo
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Appendix D. Probe Calibration Data

I 2 o 2 L I ) e P

B

Instrument—

KAHES

Calibration Certificate

L LT

h\yuf_,ﬁ

Y NN

(7

W

2 A

CNAE LUsaT

il E-Field Probe

Rl LB
Type/Maodel

T IS

Munulueturer—

I R

Serinl No——

BRI
Mame of Client-

T Hu
Address of Client

BeEE W

Calibration Date

EXiDV4

Schmid & Partuer Engineering AG

SN:3TI0

PRk Bl CHEMD AL 6]

ot HH ol ] [ 80 0 o o A O [ e 99 5

2011.2.25

B (e T R A R e e ol BRI (2243) T EHE<TO%

All ealibrations hove been conducted in the elos
temperature (2243) T and humidity<70%

45

BB A

Approved by

ratory facility: environment

Ml JERUHT AR SR R 20 %

Add: No.80 Bei Lishi Road, Xi Cheng District Beijing 100037, PR .China

oMo

B Tel: +4b-10-GR09202  GRIAGIOS
{61 Fax: +86-10-68009205 GE009195

WETH S Certiliente NocSRTUZ0T1-0 A LMZ-001
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The State Radio_monitoring center Testing Center

BIH:ﬂ?E Reference docoments of the measurement(Code, Name)

SEMCI000-V2. 0.0 bR (SARY Bl SR S e AT
ﬂmmiﬁ_&ﬂﬁﬁ Place and environmental condition of the measurcment

£ Temperature BT A Humidity 32.5%
Hi %, Loention SRTC  room 226

EE 0 e by 5 {1 e 1 ) Bt M= |
Primary Colibration Eguipment | ModelType 1D Cal Date Seheduled
| nsed Calibration |
CI#it Power meter FA417A  SN: MY45101004 20108 20115
TR Power sensor E2300E SM: MY 41490001 2010.8 2011.8
DB EE Power sensar E9300 B EMN: MY414%0003 2010.8 0118
#H DAE Reference DAE DAEA SN: 720 2011.1 2012.1
IR Signal penerator SMLO3 SN:103514 0108 2011.8
TS ST Network analvzer RTI4ET SN:US403T2083 2010.8 2011.8
iR HME EE1he)
Secondary Calibration Equipment| ModelType L
P4 Waveguide WGLS RY SN 1006
A Waveguide WEGLS Rid SM:1003
4 Waveguide WGLS R22  SN:1006
¢
‘F
x
fihdil, dEEOb PSR AR L 0 & AT Tele +56-10-68009202 63009203
Adld: No 80 Bel Lishi Road, Xi Cheng District Beijing 100037, PR .Chinn 00 Foxs +E6- 106800905 GHO09195
#Hr #HTH S Certificate NoSRTC2011-CALONZ-HH
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#E:
L. O AR AL AR S0 A4 A T S0 T 180 A e et
T 0 ) A R — 0, SRR TSR .

This ealibration certificate documents the fravenbility to national stondards, which realize the physical

units of measurements (317,

The measurements and the unceriainties with conlidence probability are given on the following poges sod are part

of the certificnte.

2. AR AR N AT VT, T A S LA AT S

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

3, Jrprnd o o PRACEEE d BB G R 0 R R 1L A0 B

SIRTC i3 responsible for the whole of certificate only with stamp of SRTC.

4, AAE 150U HERE ML Ol B R B T

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

5. AAEPRREcp TR, E A B

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

-~

Bl RO L e B0 Hulf Tel: +86-10-080U0202  GROOYI0G

Add: No.80 Bei Lishi Road, Xi Cheng District Beljing 100057, PR Clina 1500 Fax: <HO-10L6X000205  GEOODI0S
MIM TN EAEYE Certificate NoSHTUZ011-0ALOGZ-H
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Fit

Glossary

TSL HI{CLAH %170 tissue simulating liquid

NORMx, y, 2 B e ) B sensitivity in free space

ConvF PREATLEE 4ok = Yy R M0/ B e S (] Oy LB sensitivity in TSL/NORM %, y, 2
DCP ZHE RS R diode compression point

B JL 48 0 I RESS @ o rotation around probe axis

R e IR AT o — R RESE 0, Bilin 0-0, {EFEEH FHRIAME

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

ie., 8=0 is normal to probe axis

ARHEAE P WA iR S I T iRk
Calibration is preformed according to the Following Standards
a) IEEE Std 1528-2003, “IEEE Recommended Practice for Determining, the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in Human Head from Wireless Communication Deviees: Measurement
Techniques”, December 2003
b) IEC 62209-1, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in
close proximity to the ear (frequency range of 300MHz to 3GHz) ™, February 2005
¢) Federal Communication Commission Office of Engineering & Technology (FCC OET), “Pyaluating |
Compliance with FCC Guidelines for Human Exposure to Radiofrequency Electromagnetic Fields; -
Additional Information for Evaluating Compliance of Mobile and Portable Devices with FCC Limits for

Human Exposure to Radiofrequency Emissions”, Supplement C (Edition 01-01) to Bulletin 65

Hahbs JRRC SR AL L 50 § Ui Tel: +86-10-09009202  GB0GA203

Add: NoS0 Bel Lishi Road, Xi Cheng District Beijing 100037, PR Clhini e H Faxy +86-10-68009105 63009195
Wam KW iF 1565 Certifiente Mo SRTCION-CALDBOZ-001
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TR &tnH
Methods Applied and Interpretation of Paramelers
- NORMx, v, z2 NORMx, v, z P2, 1AM = E4ARS TSL ek AT R
NORM %, ¥, z are only intermediate valve, Le., the uncermainties of NORM x, y, z does not effeet the
E*-field uncertainty inside T51. (see below ConvF)

= NORM(D)%, v, 2= NORMx, v, eS80 R, € DASYA2 BURA A, ZO TIFdsft .
S0F R ) A OE 1R E 1 ConvF /YR e .
MORM(D =, v, z= NORM x, v, z*frequency response (see Frequency Response Charl ). This
linearization is implemented in DASY4 software version later than 4.2, The uncertainty of the
frequency response is included in the stared uncertainty of ConvF.

« DCPxy,z: DCP & Sifkpse i e 85, Rste S F o aiaa it irt, 550 ocp
B {lcEn T ISt iim o,
DCP x, y, z: DCP are numerical linearization parumelers assessed based on the data of power sweep (no
uncertainty required). DCP does not depend on frequency nor media.

« ConvF A AR 85 a0 T S00MH: &F, FR] TR HIA b it s Gl i & b 89 A TR T
T, FRACT ) 4 o] % o 2R FRL SR ORI A B B Calpha, depth). DASY 3K 2 015
fil W7 GLF R ab 2 @R h i AN, ERED S AT R R e E R . T
ConvFx,y,z=NORMx, v, z*ConvF. DASY44 LLISMSEA i VF 19484 B H [  + 50MHz 3
£ 100MH,

ConvF and Boundary Effect Parameters: Assessed in flal phantom wsing E-field (or Temperatre

Transfer Stand for F=R00MH2) and inside waveguide using analytical field distributions based on power
measurement for f~800MHz .The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertuinty values are given These parameters
are used in DASY4 software 1o improve probe accuracy close to the boundary, The sensitivity in T5L
corresponds to that piven for ConvE. A frequency dependent ConvF is used in DASY version 4.4 and
higher which allows extending the validity from +30MHz w0 =100 Mie, g

« FRFEEME: FRSRETHEREA - TEEE~Lidss. 2T aisn e,
Spherical isotropy (3D deviation from isotropy): in a field of low pradients realized using a flat phantom
exposed by a patch antenna,

Hahb; RS AL R B0 B34 Tel: +86-10-68009202 65009203
Add: No.80 Bei Lishi Roacd, Xi Cheng District Beijing 100037, P.R .Ching {10 Faxy +86-10-65009205 68009195
MW TN Y Certifeate No.SRTC2011-CALDOZ-00T
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A A A

Measurement Conditions

DASY fik DASY Version DAY 3 Vs220163
HIH Phantom Flat phantom
B i 2 4

Probe Sensitivity Parameters

) 4] Value . S Unit
X il 1 1.00 p I B
¥ il 1.00 i i i
7. il R il Y 1wy |
1, —HRE R4
Diode Compression Point
[ 48 Value | it Unit «bﬂﬁﬁ- Uneertainty
M=d)
X 5& 98.60 mY 10.82%
Y $# 97.38 mv [ 10.82% |
z 974 mV | 10.82% |

2 H BT LA TSL

Probe Conversion Factors: Head Tissue Liquid

¥ ML I SN | ramE | B Alphn | Depth | Convesf ComvEyl | Tl "ﬁ\
Fregueney | Validity | Permitiivil] Conductivity ConvFz Unecertninty (‘g;
{MILLx) AV A ) (k=2) -
£30 =00 | 4156 0.9106 0395 | 0882 | 3843 | 4303 | 4435 | 13.02% &
a00 Te0 | 4124 0.9487 0337 | 0078 | 3013 | 4377 |asoz | taeem |
1800 £100 3921 1348 D156 | 168 | 3984 | 4093 | 4328 | 13.02% |
1900 S00 | 3875 1450|0178 | 1515 | 3609 | 4018 | &6 | 13.02%
2450 | si00 | 3823 1982 026 | 1725 |34 [ 3es3 | 31660 | 13.02%
Hadit: LR E AL LR B0 § L Tel: +86-10-68000202  GROOS203
Adid: N80 Bei Lishi Road, Xi Cheng District Beijing 100037, PR Ching 7% Fax: +86-10-68000205  GBO09TOS

Walf k75 458 9 Cortifieate Mo SRTC2011-CALOO2-001
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The State Radio_monitoring_center Testing Center

3. R BUHF. T TSL
Probe Conversion Factors: Body Tissue Liquid

AU | BUER | Rl | SHE | Alphs Il‘luprh ConvFi ConvFyl F
Frequency | Validity | Permittivit) Conductivity| ConvFz Uneerininly
(MHz) l w0 ! (k=12}
w0 | 2100 5536 1,00 0480 | 0807 | adix | aess | 5123 | 0%
4 +100 | 5448 1055 0578 | 0863 4330 | sa01 | 5220 | K302%
gon e | s 1501 052 |11 |43 [asm | eom | 130w
1900 +100 52,43 1615 | 0483 | 1491 | 4193 | 4677 | 4xa3 | 1302w |
2450 A0 | 5295 1911 0137 | L7s8 | 3701 | 4026 | 4265 | 13.00%
4. FrE
Probe Isotropy
Sl Value Hfl Unit | AE  Uncerainty
‘ th=2)
S0 B EEE Axial Tsotropy | 0,157 dR 10.18%
BRI # 10 (7 12 1 Spherical Isotropy | 0125 dB 10.18%

Calibrated by Checked hy

Bk ﬁ(ﬂr% e i Bt _%-,-.’ pﬁ%

Bk JERTTT IR LR 80 HAL Tely +86-10-63000202  GEHNUZOY
Adld: No.A0 Dei Lishi Road, Xi Cheng District Beijing 100037, PR .China 470 Fax: +86-10-68000205 68000195
WTH XITW EFES Certifieate No.BRTCI011-CALBZ-001
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Appendix E. Dipole Calibration Data

Calibration Laboratory of e,
Schmid & Partner
Engineering AG

Zonughaussirmnan 43, B Zurich, Bwilzerland

aillsSe § Sohwnizerinoher Kallbrierdianst

Anists

M @ c Service sulsse détalonnage
= —— - Q Borvizio avizzern di larafurn
Kopi S

Swiss Calibration Service
Agcreditod by the Swiss Accrodiation Sendcs (SAS) Accraditation Mo.: SCS 108

The Swiss Accredilalion Barvice is anp of the signalories o the EA
Multilateral Agreement for the recagnition of calibration certificatas

Quietek (Auden)
[CALIBRATION CERTIFICATE

Cllant

Certliicate No: DB35V2-4d094_Mari0

Okt

Calibration procadura(s)

Calibration dote:

Coibcaty No: DEISV2-40094 Mar1D

DE35V2 - SN. 4d094

QA CAL-05.0T

Callbration procedure for dipole validation kits

March 15, 2010

Cnditeartion Equiprmend used (MATE crifical for oalibrafion)

This calibealion carificars documanis the racasbiiny 1o national suandands, which realize 1he physical units of measunamants {51\
The measurements and (he uncertaintes wih conlidence protsatilily ans given on B lollowing g andd aww part of thoe carlilicale

All calibralions bt boen conductod in ihe cosed Bbormory Wacilily, swionmant temparaturg (22 2 3970 ang oemiddy = 70%

Primary Standands o Cal Date [Caniicats Ma.) Schesulad Calibration

Powear mater EPM-4424 GBIT480704 06-0ct-09 (Mo, 217-01086) Qb 10

Pewes sansor HP BAE1A Usa72a27Ea OE-0ct-08 (Mo, 217-01086) Oet-10

Refarence 20 dB Atenuatar 5M; 5086 (20g) 31-Mar-00 (Mo, 217-01025) Mar-10

Typa-M mismatch combination SN 50472/ DEZ2T 31-Mar-09 [No. 217-01028) Mar-10

Reference Probe ES30V3 BN: 3205 28-Jun-09 (Mo. ES3-3205 Jun03) Jun-10

DAE4 SN; 6 2-Mar-10 (Mo, DAE4-801_Mar10) Mar-11

Secondary Standards ID# Chieck Date (in house) Schaduled Check

Power sengor HP 84814 MY¥41092317 18-0c1-02 {in house check Oct-0f) In house check: Oct-11

RF generator BAS SMT-06 100005 4-Aug-89 (in hoise check Ocl-08) In hose chack: Oat-11

Meetwork Anahyrer HP B753E LIS37300585 54206 180101 (In houss chack Oel-08) In howse check: Qet-10
MName Function Signature

[ r— Bimen oy Leboratory Technician E{J _A'&w

Appeoved by Katjn Pokovie Technical Manager

Thlsygil?m_ﬂy c__miﬂm_c shall nc be ftnm CXCog In 1ull without writlan appraval of the laboratary.

S

Issasad: March 16, 2010
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Calibration Laboratory of ‘,:Q‘\‘\}_J/? '/2 S Schweizerischer Kalibrierdienst
Schmid & Partner ;:m"%—-\-‘“—//mi C Service suisse d'étalonnage
Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ff/,’ ,f:;-h'\“‘\“z.? ] Swiss Calibration Service
EUTIT
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

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

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

Cerlificate No: D835V2-4d094 Mar10 Page 2 of 9
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Measurement Conditions

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

DASY Version DASYS V5.2

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V4.9

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 835 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

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

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

Head TSL temperature during test (21.6+0.2)°C i -
SAR result with Head TSL

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

SAR measured 250 mW input power 243mW /g

SAR normalized normalized to 1W 9.72mW /g

SAR for nominal Head TSL parameters normalized to 1W 9.70 mW /g £ 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured 250 mW input power 1.58 mW /g

SAR normalized normalized to 1W 6.32mW /g

SAR for nominal Head TSL parameters narmalized to 1W 6.30 mW /g £ 16.5 % (k=2)
Cenificate No: DB35V2-4d094_Mar10 Page 3of 9
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Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 55.2 0,97 mho/m

Measured Body TSL parameters (22.0+0.2) °C 5536 % 1.01 mho/m £ 6 %

Body TSL temperature during test (21.3+02)°C
SAR result with Body TSL

SAR averaged over 1 cm® (1 g) of Body TSL Condition

SAR measured 250 mW input power 2585mW /g

SAR normalized normalized to 1W 10.2mw /g

SAR for nominal Body TSL parameters normalized to 1W 9.90 mW /g £17.0 % (k=2)

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

SAR measured 250 mW input power 1.67mW /g

SAR normalized normalized to 1W 6.68mW /g

SAR for nominal Body TSL parameters normalized to 1W 6.53 mW /g +16.5 % (k=2)

Certificate No: D835V2-4d094_Mar10

Page 4 of 9
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed paint 5220-27iQ

Return Loss -29.4dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 48.0Q -4.8jQ

Return Loss -25.5dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.388 ns

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

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

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on September 15, 2009
Certificate No: D835V2-4d094_Mar10 Page 50f 9
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DASYS Validation Report for Head TSL

Date/Time: 08.03.2010 10:52:27
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DE35V2; Serial: DE3SVI - SN:4d094

Communication System: CW; Frequency: 835 MHz; Doty Cyele: 111

Medium: HSL9O

Medium parameters used: £ = 835 MHz; o = 0.91 mho/m; & = 42.7; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEAIEC/ANST C63.19-2007)

DASYS Configuration:
= Probe: ES3IDV3 - SN3205; ConvF(6.04, 6.04, 6.04); Calibrated: 26.06.20(0
«  Sensor-Surface: 3mm (Mechanical Surlace Detection)
« Electronics: DAE4 Sn601; Calibrated: 02.03.2010
«  Phantom: Flat Phantom 4.91; Type: QDOOOP49AA; Senal: 1001
»  Measurement SW: DASYS, V5.2 Build 157; SEMCAD X Version 14.0 Build 57

=250 mW /d=15mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0; Measurement
grid: dx=3mm, dy=53mm, dz=3mm
Reference Value = 57.3 Vim; Power Daft = 0.00297 dB
Peak SAR (extrapolated) = 3.65 W/ikg
SAR(L g) = 2.43 mW/g: SAR(10 g) = 1.58 mW/g
Maximum value of SAR (measured) = 2.84 mW/g

.: — —
21
5
at
1z
4
0dB = 2.84mW/g
Cartificate MNo: DE3SV2-4d094 Mar1Q Page 6ol &
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body

Dute/Mime: 15.03.2010 11:52:53
Test Labaratory: SPEAG, Zurich, Swirzerland
DUT: Dipole 835 MHz; Type: DE3SVZ; Serial: DE3SVI - SN:Ad0%4

Communication System: CW;, Frequency: 835 MHzy; Duty Cyele: 1:1
Medium: MSLI00

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

DASYS Configuration:
« Probe: ES3DV3 - SN3205; ConvF(5.97, 597, 5.97); Calibrated: 26.06.2009
«  Sensor-Sarface: 3mm (Mechanical Surface Detection)
+  Electronics: DAEA Sn6i1; Calibrated: (02.03.2010
» Phantom: Flar Phantom 4.59L; Type: QDIGOPASAA; Serdal: 1001
»  Measurement SW: DASYS, V5.2 Build 157; SEMCAD X Version 14.0 Build 57

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

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

Peuk SAR (extinpolated) = 3.77 Wikg

SAR(1 ) = 2.55 mW/g: SAR(10 g) = 1.67 mWig

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

-2.8

4.6

B4

.2

OdB =298mWi/g

Cartificate No: DBISV2-4d0a4_Mar10 Pagedal 9
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Impedance Measurement Plot for Body TSL
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Accraditod by tha Swiss Acoraditation Senane {SAS)
The Swiss Actreditation Service s one of tha signalaries 1o the EA
Multilateral Agreement for the recognition of callbration certificates

Accreditation Mo SCS 108

cient  Quietek (Auden) Cartificate Mo: D1800V2-5d121 Mari0
CALIBRATION CERTIFICATE
=S
Object D1800VE - SN: 5di21
Calibation procedsnis) QA CAL-05.v7

Calibration procedura for dipole validation kits

Calibaralion dati

March 23, 2010

This calibiafon gerlificate documents the traceability io national standards, which reallze the physical units of measwamants (51)
The measuremants and e uncenalmies with confidence probabliy are given on ha lolicmng pages and ara part of I carlibcats

Al calibeations have boen conducted in the closad labom@iony facility: enviranment temparatue (22 = 370 &nd huenidity « TO%

Calibration Eguipmant usad (WM& TE critcal hor calibrataon)

Thiss calibration cortificabe shall not be reproduced excepl in full without wntien approval of the Iaboratory.

Primary Standards IDa Cal Dale (Cortificatm Na.) Schaduled Calibration
Poveor mater EPRM-4428, GRATAROTL 06-0wct-09 (Mo, 217-01085) Qet-10

Power sangar HP B481A USaTaeTE DE-Oc-08 (Mo, 217-01086) Oat-10

Aadpnence 30 08 Atbenuatar BN BDEE [20g) 27 M- Mo, 217-01025) Mar-10

Type-N mismatch combination SM: 5047.2 / DEIZT I-Mar-e (Mo, 217401028) Mar-10

Referance Proba ES30V3 SN 3206 SR Jun- [ (Mo, ER3-3208_Iunif) Jun-10

DAE4 SM: 601 O2-Mar-10 (Mo, DAES-G01_Mar1d) Mar-11

Sacondary Standamds [+ L Chack Date (In house) Schedulod Chack
Poastr sl HP BABTA Y& 10T 1A-Cee-02 (i houss check Ocl-09) In house check: Oet-11
AF generator R&S SMT-06 10000 4-Aug-U9 (n house check Cct-08) I Tt chick: Oet-11
Mistwirk Analyzof HP BTEIE USI7IO0GAE SAME  18-Dot 01 {in houso check Oot-00) In house chegk: Oet-10

LT Funeiion Signasra
Calibeatad by: Dimca llioy Latboranry Tochivian @ rjE /Ez{/"
Agapmorind by Ralpa Pokovia Technical Manpgor

|=sueda: March 23, 2010

Carificata No: D1800VE-5d121_Mar1d
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

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

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) DASY4/5 System Handbook

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

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

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

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

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

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.

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

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

DASY Version DASY5 V5.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx,dy, dz =5 mm
Frequency 1900 MHz « 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0+0.2)°C 411+6% 1.45 mho/m +6 %
Head TSL temperature during test (21.5+0.2) *C
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 101 mW/g
SAR normalized normalized to TW 404 mW /g

SAR for nominal Head TSL parameters

normalized to TW

39,8 mW /g £ 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

5.30mwW /g

SAR normalized

normalized to 1W

21.2mW/g

SAR for nominal Head TSL parameters

normalized to 1W

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

Cerlificate No: D1900V2-5d121_Mar10
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Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

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

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

SAR for nominal Body TSL parameters

normalized to 1W

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

SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW inpul power 5.60mW /g
SAR normalized normalized to 1W 224mW /g

SAR for nominal Body TSL parameters

normalized to 1W

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

Certificate No: D1900V2-5d121_Mar10

Page 4 of 9
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5060 +7.4iqQ

Return Loss -22.7dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4610 +7.1]0

Return Loss -21.5dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.205 ns

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

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

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

Additional EUT Data

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

Date/Mime: 23.03.2010 12:23:06
Test Luboratory: SPEAG, Zurich. Switzerland

DUT: Dipole 1900 MHz; Type: DI900V2; Serial: D1900V2 - SN:5d121

Communication System; CW; Frequency: 1900 MHz; Duty Cyele: 1:1
Medium; HSL U1 BB

Medium parameters used: f= 1900 MHz; o = 1.45 mho/m; & = 41.2; p = 1000 kg/m’
Phantom section: Flal Section

Measurement Standard: DASY S (IEEE/AEC/ANSL C62,19-2007)
DASYS Conliguration:

s Probe: ES3DV3 - SN32035: ConvF(5.09, 5.09, 5.09): Calibrated: 26.06.2000

o Sensor-Surface: 3mm (Mechanical Surface Detection)

s Eleetronics: DAE4 Sn601; Calibrated: 02.03.2010

s Phantom; Flut Phantom 5.0 {(front); Type: QDUOOPS0AA; Serial; 1001

+«  Measurement SW: DASYS, V5.2 Build 157: SEMCAD X Version 14.0 Build 57

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

Reference Value = 97.6 V/im: Power Drift = 0.00658 dB

Peak SAR (extrapolated) = 18.5 W/ikp

SAR(L g} =10.1 mW/g: SAR(10 g} = 5.3 mW/y

Maximum value of SAR (measured} = 12.8 mW/g

Ll
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L
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16

-0

(dB = 12.8mWig
Corfificate No; D1900V2-5d121_Mar10 Page 8 of 9
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body

Date/Time: 17.03.2010 13:29:04
Test Luborutory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900Y2; Serial: DN900Y2 - SN:5d121

Communication System: CW; Frequency: 1900 MHz; Duty Cyele: 1:1
Medium: MSL ULl BB

Medium parameters used: f = 1900 MHz; o = 1.58 mho/m: & = 55; p = 1000 kg/m'
Phantom section: Flal Section

Measurement Standard: DASYS (IEEE/IEC/ANSI CG3,19-2007)
DASYS Configuration:

s Probe: ES3DV3 - SN3205: Conv(4.539, 4.59, 4.59): Culibrated: 26.06.2000

= Sensor-Surfoce; 3mm (Mechanical Surface Delection)

= Electronics: DAE4 Sn601; Calibrated: 02.03.2010

s Phantom: Flat Phuntom 5.0 (buck); Type: QDODOPS0AA; Seral: 1002

s Mueasurement SW: DASYS, V5.2 Build 157: SEMCAD X Version 14.0 Build 57

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

Reference Value = 97 Vim; Power Drift = 0.00345 dB

Peak SAR {exirapolated) = 17.6 Wikg

SAR(] g) = 10.5 mW/g; SAR(10 g) = 5.6 mW/g

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

lnE

4

#

12
16
21

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

Calibration Laboratory of
Schmid & Partner
Engineering AG

Frughnusstrogse 43, B004 Zurich, Switrerinnd

Sehwelizerischer Kalibrierdienst
Bovvice suiste didlslonnage
Sarvirio svizzers di raturs
Bwiss Caldiralion Bervica

Accradiled by Ihe Swiss Accreddalion Sarvice [SAS) Ancreditntion No.: SCS 108
The Bwins Accreditation Service is one of the signatories to the EA&
Multilateral Agresmant fer the recagnition of calibration cortilicates

cient  Quietek (Auden) Certificats No: DAE4-1220_Dec10
CALIBRATION CERTIFICATE _

Oibjst DAE4 - SD 000 DD4 BJ - SN: 1220

Calibration procedurais) QA CAL-06.v22

Calibration procedure for the data acquisition electronics (DAE)

Castention onre: December 3, 2010

This calibration cenifcale documants the tracaability 1o natonal stanaards, which realiza the physical units of mearuramants (51
This misisadamonls and ho imcortainies with confidonce probability are givon on the following pages and are pan of the cenificate.

Al clibedinng hawn boen conductad in the closed |sbomtory facility: emdronmant temparsture (22 & 3750 End homadity « 7%

Calibrafion Eguipmant vsed (MATE eniical lor calibration)

Primary Siandands i s Cal Date (Conicate Mo ) Sohoeduled Calil
Keithlay Multimalar Typa 2001 | SN 0810278 20-Sap-10 (Nac1037E) Sepe11
Secondary Standands D # Check Date (in housa) Schedulsd Check
Calibrvtor Box W1 1 SF UNS 006 AB 1004  OF-hmn-10 {in howse chack) In hauso checks Jun-11
tama Funtiion Higrulume
Calibrated y: Enc Hinint Technleian ST
[t
Apneoved by Fin Bomnai RAD Derectar

W B s

Iwsuad: Decemnbar 3. 2010

This calibralion carmiicala shal nod be reproduced axcept i lull wihout wrilen sppeoval of s labanatony,

Certihcate No: DAE4-1220_Decl0 Page 1 ol §
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£l

Calihrlﬂtiﬂﬂ Laboratory of i&%’h § Schweizerischer Kalibrierdienst
Schmid & Partner % Service suisse d'étalonnage
Enginearing AG e c Sorvizin svizzero di laralura
Zoughaussirasse 43, BOOM Zurich, Switzerland i""-\'-?‘::\‘:f S s5wiss Calibration Service
TERT
Accredibed by e Bwiss Acoreditation Sorvice (SAS) Accreditation No.: SCS5 108

The Swiss Accreditation Service is one of the signataries 1o the EA
Multilateral Agreement lor the recognition ol calibralion certificales

Glossary

DAE data acquisition electronics

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

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

+ Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a ool inserted. Uncertainty is not required,

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

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

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

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

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

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

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

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

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

«  Power consumplion: Typical value for information. Supply currents in various operating
modes.

Cortilicatle No: DAE4-1220_Dec10 Page 2 ol 5
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DC Voltage Measurement
A/D - Converter Resolution nominal

High Range: 1LSB = B.ipV, full range = -100.. +300 mY
Low Range: 1LSEB &inV, full range = -1....... +3amV
DASY maasuramant parameters: Auto Zero Time: 3 sac; Maasuring tima: 3 sec
Callbration Factars X | F4
High Range 405,229 £ 0.1% (k=2) | 404.950 2 0.1% (k=2) | 404.184 £ 0.1% (k=2)
Low Range 387007 £ 0.7% (k=2) | 3.98601 L 0.7% (k=2) | 388287 £ 0.7% (k=2)

Connector Angle

Connector Angle o ba used in DASY systam 177.5°+1"

Cenificate Mo: DAE4-1220_Deci10 Page dof 5
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Appendix
1. DC Valtage Linearity -
High Range Reading (uV) Difference (pV) Errar (%)
Channel X  +input | 2000024 | 2z 0.00
l::hannér X + Input 20001.01 0.1 0.00
Hl’.'.hanncl X - Input -19937.57 263 -0
Channel ¥ + Input 2000081 -2.52 0,00
Channel ¥ + Input 1999802 -1.38 -0.01
ChannelY - Input 2000139 | 129 001
Channel Z :Inpul, El’.‘lﬂui1—1 . 1.59 0.00
Channel Z + Input 19898.31 -1.89 -0.01
Channel Z - Input -20000.78 -0.89 0.00
Low Range Reading (pVv) Differance (uV) Error (%)
Channel X+ Input 1999.8 093 00
Channel X + Input 149,68 -0.32 016
Channel X 2 Input -200.45 -0.25 ﬁ_ |
Channel Y  +Input 19998 027 -0.01
Channel ¥ + Input 189.03 -1.07 «0.54
Channel ¥ - Input 200,66 0.76 0.38
Channel Z + Input 2000.0 (.04 -0.00
Channel Z + Input 198 64 “1.26 083
Channel £ = Input -201.38 -1.46 0.73
2. Commaon mode sensitivity
DASY meagurement parameters: Auto Zero Time: 3 soc, Moasuring time: 3 sec i
Commaon modea High Range Low Range
Input Voltage {mV) Average Reading (pV) Average Reading (uV)
Channel X 200 | 10.60 . Be2
- 200 -7.B59 -9.45
ChannelY 200 - aee -9.86
- 200 8.01 851
-C.Ennll z 200 12.06 12,10
h -_zvun 13.84 -14.49
3. Channel separation
DASY measurement parametors: Auto Zero Time: 3 sec; Measuring time: 3 sec o
Input Voltage (mV) | Channal X (V) | Channal ¥ (V) Channel 7 (uV)
Channal X 200 2.85 -0.96
Channel ¥ 200 1.60 341
Channel Z 200 229 | 186 :
Cortificale No: DAF4-1230_Dee10 Fage 4 of 5
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4. AD-Converter Values with inputs shorted

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

High Range (LSB)

Low Range (LSB)

Channel X 18905 14404
Channel Y 16020 13780
Channel Z 156898 14978
5. Input Offset Measurement
DASY measuremeant parametars: Auto Zera Time: 3 sec; Measuring time: 3 sec
Input 10M&2 ) .
Average (uV) | min. Offset (uV) | max. Ottsst(uv) | ' Ef:;“'““
l:FanrlnI X -0.06 -1.34 1.46 0.43
Channel ¥ -0.85 -2.00 0.10 0.32
Channal Z -1.89 -2.44 .46 0.44
6. Input Offset Current
MNomimal Inpul circuilry offset current en all channels: <2514
7. Input Resistance (Typical values for infarmation)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channel Z 200 200
i

. Low Battery Alarm Voltage (Typical valuss for infarmation)

Typlcal values

Alarm Leveal (VDC)

Supply (+ Voe)

+7.9

Supply (- Vec)

9. Power Consumption (Typical values for information)

]

Typical values

Swilched off (ma)

Bland by {ma)

Transmitting {ma)

Supply (+ Vec) +0.01 +6 +14
Supply (- Vec) ~-0.01 -8 -3
Certificata Mo: DAE4-1220_Dec10 Page 5ol B
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