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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

China : CNAS

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

LinKou Testing Laboratory :
No.5-22, Ruishukeng, Linkou Dist., New Taipei City 24451, Taiwan, R.O.C.
TEL : 886-2-8601-3788 / FAX : 886-2-8601-3789 E-Mail : service@quietek.com

Suzhou 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. General Information
1.1. EUT Description

Product Name

StreamCast HD Transmitter

Model No. MSP STRC USB XMT WW
FCC ID RJE-178461

IC 5153A-178461

Brand Name Monster Products

Frequency Range

2.4GHz: 2412 - 2462MHz
5.2GHz: 5180 - 5240 MHz

5.8GHz: 5736 - 5814 MHz

Device Category

USB Dongle

RF Exposure Environment

Uncontrolled

Antenna Type

Internal

Peak Antenna Gain

2.0dBi

Max. Output Power
(RMS)

2.4GHz: 10.38dBm
5.2GHz: 11.52dBm
5.8GHz: 5.73dBm

Page: 6 of 68




s Report No.: 125S060R-HP-US-P03V01
Quielek eport No

1.2. Test Environment

Ambient conditions in the laboratory:

ltems Required Actual
Temperature (°C) 18-25 21.5+2
Humidity (%RH) 30-70 52
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2. SAR Measurement System

2.1. DASY5 System Description
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The DASY5 system for performing compliance tests consists of the following items:

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

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

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

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

A computer running WinXP and the DASY5 software.

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

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

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

2.1.2. Area Scans

Area scans are defined prior to the measurement process being executed with a user
defined variable spacing between each measurement point (integral) allowing low
uncertainty measurements to be conducted. Scans defined for FCC applications utilize a

10mm? step integral, with 1mm interpolation used to locate the peak SAR area used for
zoom scan assessments.

When an Area Scan has measured all reachable points, it computes the field maxima
found in the scanned area, within a range of the global maximum. The range (in dB) is
specified in the standards for compliance testing. For example, a 2 dB range is required
in IEEE 1528-2003 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, DASY5 allows the generation of
measurement grids which are artificially predefined by analytically based test functions.
Therefore, the grids of area scans and zoom scans can be filled with uncertainty test
data, according to the SAR benchmark functions of IEEE 1528.The three analytical
functions shown in equations as below are used to describe the possible range of the
expected SAR distributions for the tested handsets. The field gradients are covered by
the spatially flat distribution f1, the spatially steep distribution f3 and f2 accounts for H-
field cancellation on the phantom/tissue surface.
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2.2. DASY5 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, IEC 62209-1, IEC 62209-2, 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 uW/g to 100 mW/g

Linearity: £ 0.2 dB (noise: typically < 1 pW/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 DASY5 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: Y
High precision (repeatability 0.02 mm)

High reliability (industrial design)

Jerk-free straight movements

Low ELF interference (the closed metallic
construction shields against motor control fields)

6-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 5800MHz

(Y% Weight) Body
Water 75.68
Salt 0.43
Sugar 0.00
HEC 0.00
Preventol 0.00
DGBE 4.42
Triton X-100 19.47

3.2. Tissue Calibration Result

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

Body Tissue Simulant Measurement
Frequency Description Dielectric Parameters Tissue Temp.
[MHZ] £y o [s/m] [°C]
Reference result 49.0 5.30 N/A
5200MHz * 5% window 46.55 t0 51.45 5.04 to 5.57
29-05-2012 48.90 5.26 21.0
Reference result 48.2 6.00 N/A
5800MHz * 5% window 45.79 10 50.61 5.70 10 6.30
29-05-2012 47 14 6.08 21.0
Channel/ Measured Value Target Value Deviation
Frequency Measured Data (o} (o} o o
(MHz) e | [sim) | fr | [s/m) [Er(%) | 0%
36/5180 29-05-2012 49.07 5.22 49.0 5.30 0.1 1.5
42/5210 29-05-2012 48.84 5.28 49.0 5.30 0.3 0.4
48/5240 29-05-2012 48.59 5.35 49.0 5.30 0.8 0.9
147/5736 29-05-2012 47.31 5.95 48.2 6.00 1.8 0.8
152/5762 29-05-2012 47.25 6.01 48.2 6.00 2.0 0.2
163/5814 29-05-2012 47.10 6.10 48.2 6.00 2.3 1.7
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3.3. Tissue Dielectric Parameters for Head and Body Phantoms

The head tissue dielectric parameters recommended by the IEEE 1528, RSS-102 and
IEC 62209 have been incorporated in the following table.

Target Frequency Head Body
(MHz) Er o (S/m) Er o (S/m)
150 52.3 0.76 61.9 0.80
300 45.3 0.87 58.2 0.92
450 43.5 0.87 56.7 0.94
835 41.5 0.90 55.2 0.97
900 41.5 0.97 55.0 1.05
915 41.5 0.98 55.0 1.06
1450 40.5 1.20 54.0 1.30
1610 40.3 1.29 53.8 1.40
1800 — 2000 40.0 1.40 53.3 1.52
2450 39.2 1.80 52.7 1.95
3000 38.5 2.40 52.0 2.73
5200 36.0 4.66 49.0 5.30
5800 35.3 5.27 48.2 6.00

(er = relative permittivity, o = conductivity and p = 1000 kg/ms)
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4. SAR Measurement Procedure

4.1. SAR System Validation
4.1.1. Validation Dipoles

= ’ k)
U = 3% - The dipoles used is based on the IEEE-
N t 1528 standard, and is complied with
s | S mechanical and electrical specifications in
B = line with the requirements of both IEEE

and FCC Supplement C. the table below
provides details for the mechanical and

i é electrical specifications for the dipoles.
coanl feed , i
5
20 0
Frequency L (mm) h (mm) d (mm)
5800MHz 20.6 14.2 3.6
4.1.2. Validation Result
System Performance Check at 5200MHz
Validation Dipole: D5GHzV2, SN: 1078
Frequency . SAR [w/kg] SAR [w/kg] Tissue Temp.
(MHz] Description 1 10g [°C]
Reference result 73.1 20.5 N/A
5200 MHz + 10% window 65.79 to 80.41 18.45 t0 22.55
29-05-2012 78.3 22.0 21.0
Note: All SAR values are normalized to 1W forward power.
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System Performance Check at 5800MHz

Validation Kit: D5GHzV2, SN: 1078

Frequency _— SAR [w/kg] SAR [w/kg] Tissue Temp.
(MHzZ] Description 1g 10g (°C]
Reference result 73.5 20.3 N/A
5800 MHz + 10% window 66.15 to 80.85 18.27 to 22.33
29-05-2012 75.6 20.9 21.0

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

The DASY 5 calculates SAR using the following equation,

G'|E :
SAR =—""
P

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 Tmm? ) 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 Tmm? ).
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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) 0.8 Wikg
Spatial Peak SAR (10g for hands, feet, ankles and wrist) 4.0 W/ikg
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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 pnly once
Controller Staubli SP1 S-0034 pnly once
Dipole Validation Kits Speag D5GHzV2 1078 013.03.11
SAM Twin Phantom Speag SAM TP-1561/1562 N/A
Device Holder Speag SD 000 HO1 HA N/A IN/A
Data Speag DAE4 1220 £013.01.23
Acquisition Electronic
E-Field Probe Speag EX3DV4 3710 013.03.12
SAR Software Speag DASY5 V5.2 Build 162 IN/A
Power Amplifier Mini-Circuit ZHL-42 D051404-28 N/A
Directional Coupler Agilent 778D 20160 N/A
Vector Network Agilent E5071C MY48367267 013.04.10
Signal Generator Agilent E4438C MY49070163 2013.04.18
Power Meter Anritsu ML2495A 0905006 013.01.12
Wide Bandwidth Sensor  [Anritsu MA2411B 0846014 013.01.12
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7. Measurement Uncertainty

DASYS5 Uncertainty

Measurement uncertainty for 3 GHz to 6 GHz averaged over 1 gram / 10 gram.
Error Description Uncert. | Prob. [Div. (ci) (ci) Std. Std. (i)

value Dist. 19 10g Unc. unc. Veff

(19 (109)

Measurement System
Probe Calibration #6.55% [N 1 1 1 16.55% | 6.55% |
Axial Isotropy +47% |R /3 0.7 0.7 +1.9% |+1.9% [«
Hemispherical Isotropy | £9.6% R /3 0.7 0.7 13.9% |[#8.9% |«
Boundary Effects +2.0% |R /3 1 1 +1.2% |+1.2% [«
Linearity +47% |R /3 1 1 +27% |+2.7% |«
System Detection Limits | £1.0% R /3 1 1 10.6% |[#0.6% |«
Readout Electronics #0.3% [N 1 1 1 $0.3% |[20.3% |~
Response Time +0.8% |R J3 1 1 +0.5% |205% [«
Integration Time 26% |R /3 1 1 1.5% |[+1.5% |«
RF Ambient Noise #3.0% |R /3 1 1 H.7% |[H1.7% |«
RF Ambient Reflections | +3.0% R /3 1 1 .7% |[H1.7% |«
Probe Positioner 10.8% |R /3 1 1 +0.5% [20.5% |
Probe Positioning +9.9% |R /3 1 1 +5.7% |5.7% |«
Max. SAR Eval. +4.0% R /3 1 1 23% [¥2.3% |«
Test Sample Related
Device Positioning 12.9% N 1 1 1 12.9% 2.9% (145
Device Holder 13.6% 1 1 1 13.6% 13.6% |5
Power Drift 5.0% /3 1 1 +2.9% [$2.9% |«
Phantom and Setup
Phantom Uncertainty #4.0% |R /3 1 1 23% [23% |«
(Lt?rl:;:t)conducwlty +50% |R /3 064 |043 |[+1.8% |+1.2% [«
Liquid Conductivity
(meas) +2.5% N 1 0.64 0.43 +1.6% +1.1% c0
(Lt?rl;:t)Perm'ttMty +5.0% |R /3 0.6 049 |[+1.7% |+1.4% |
Liquid Permittivity
(meas.) +2.5% N 1 0.6 0.49 +1.5% +1.2% c0
Combined Std. Uncertainty +12.8% | +12.6% (330
Expanded STD Uncertainty 125.6% | +25.2%
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Quielek

Report No.: 1255060R-HP-US-P03V01

8. Conducted Power Measurement

Test Band Channel Frequency RMS Power (dBm)
(MHz)
Low 2412 10.38
2.4GHz Mid 2438 9.97
High 2464 9.70
Low 5180 11.34
5.2GHz Mid 5210 11.40
High 5240 11.52
Low 5736 5.07
5.8GHz Mid 5762 5.73
High 5814 4.78

Note: the SAR test for 2.4GHz band please reference report SHEM120200011217
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9. Test Procedures

9.1. Test position and configuration

SAR was performed with the device configured in the positions according to IEEE1528, IEC 62209-2 and KDB
447498 D02 SAR Procedures for Dongle Xmtr v01 1, body SAR was performed with the device to phantom
separation distance of 5mm. Two USB orientations (A: Horizontal-Up, D: Vertical-Back) were evaluated using
an appropriate laptop computer. The other USB orientations (B: Horizontal-Down, C: Vertical-Front, and E:

Tip) were evaluated with 15cm USB cable for extension. Please check the SAR test photos.

Other KDB files were referred for this device SAR evaluation: KDB 447498, KDB 248227.

Page: 23 of 68



QUiETEK Report No.: 1255060R-HP-US-P03V01

9.2. SAR Test Results Summary

SAR MEASUREMENT
Ambient Temperature (°C) : 21.5 12 Relative Humidity (%): 55
Liquid Temperature (°C) : 21.0 2 Depth of Liquid (cm):>15
Product: StreamCast HD Transmitter
Test Position Antenna Frequency Separatlon Povyer SAR 1g | Limit
N Distance Drift
Body Position (W/kg) | (W/kg)
Channel MHz (cm) (<+0.2)
Tip
Fixed 36 5180 0.5 -0.14 0.313 1.6
(USB Cable)
Tip
Fixed 42 5210 0.5 0.11 0.354 1.6
(USB Cable)
Horizontal Up
Fixed 48 5240 0.5 0.14 0.419 1.6
(Laptop)
Horizontal Down
Fixed 48 5240 0.5 -0.12 0.236 1.6
(USB Cable)
Vertical Front
Fixed 48 5240 0.5 0.11 0.084 1.6
(USB Cable)
Vertical Back
Fixed 48 5240 0.5 -0.08 0.144 1.6
(Laptop)
Tip
Fixed 48 5240 0.5 0.10 0.492 1.6
(USB Cable)
Tip
Fixed 147 5736 0.5 -0.12 0.081 1.6
(USB Cable)
Tip
Fixed 152 5762 0.5 0.17 0.083 1.6
(USB Cable)
Tip
Fixed 163 5814 0.5 -0.09 0.069 1.6
(USB Cable)
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Appendix A. SAR System Validation Data

Date/Time: 29-05-2012
Test Laboratory: QuieTek Lab
System Check Body 5200MHz
DUT: Dipole D5GHzV2; Type: D5GHzV2
Communication System: CW; Communication System Band: ITD5500 (5000.0 - 5900.0 MHz); Duty
Cycle: 1:1; Frequency: 5200 MHz; Medium parameters used: f = 5200 MHz; ¢ = 5.26 mho/m; & = 48.9; p
=1000 kg/m3 ; Phantom section: Flat Section ; Input Power=100mW

Ambient temperature (C): 21.5, Liquid temperature ('C):
21.0 DASY5 Configuration:

*  Probe: EX3DV4 - SN3710; ConvF(4.2, 4.2, 4.2); Calibrated: 12/03/2012;

» Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn1220; Calibrated: 23/01/2012

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

*  Measurement SW: DASY52, Version 52.8 (1); SEMCAD X Version 14.6.5 (6469)

Configuration/System Check Body 5200MHz/Area Scan (5x8x1): Measurement grid:
dx=10mm, dy=10mm, Maximum value of SAR (measured) = 14.3 mW/g

Configuration/System Check Body 5200MHz/Zoom Scan (8x8x10)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2.5mm, Reference Value = 41.966 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 29.529 mW(/g

SAR(1 g) = 7.83 mW/g; SAR(10 g) = 2.2 mW/g Maximum value of SAR (measured) = 15.5 mW/g

544
-10.88

-16.32 \Q

21.76

-27.20

0dB = 14.3 mW/g = 23.09 dB mW/g
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Date/Time: 29-05-2012

Test Laboratory: QuieTek Lab

System Check Body 5800MHz

DUT: Dipole D5GHzV2; Type: D5GHzV2

Communication System: CW; Communication System Band: ITD5500 (5000.0 - 5900.0 MHz); Duty Cycle:
1:1; Frequency: 5800 MHz; Medium parameters used: f = 5800 MHz; o = 6.08 mho/m; & = 47.14; p =
1000 kg/m3 ; Phantom section: Flat Section ; Input Power=100mW

Ambient temperature (C): 21.5, Liquid temperature ('C):
21.0 DASY5 Configuration:

+ Probe: EX3DV4 - SN3710; ConvF(3.89, 3.89, 3.89); Calibrated: 12/03/2012;

+  Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn1220; Calibrated: 23/01/2012

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

*  Measurement SW: DASY52, Version 52.8 (1); SEMCAD X Version 14.6.5 (6469)

Configuration/System Check Body 5800MHz/Area Scan (5x8x1): Measurement grid:

dx=10mm, dy=10mm, Maximum value of SAR (measured) = 13.3 mW/g

Configuration/System Check Body 5800MHz/Zoom Scan (8x8x10)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2.5mm, Reference Value = 38.530 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 31.261 mW/g

SAR(1 g) = 7.56 mW/g; SAR(10 g) = 2.09 mW/g Maximum value of SAR (measured) = 15.2 mW/g

-5.94

-11.87

17,81

23.74

-24.6f

0dB = 13.3 mW/g = 22.50 dB mW/g
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Appendix B. SAR measurement Data

Date/Time: 29-05-2012
Test Laboratory: QuieTek
Lab 5180MHz-Tip
DUT: StreamCast HD Transmitter; Type: MSP STRC USB XMT WW
Communication System: CW; Communication System Band: 5GHz(5000.0-6000.0MHz); Duty Cycle:
1:1; Frequency: 5180 MHz; Medium parameters used: f = 5180 MHz; o = 5.22 mho/m; & = 49.07; p =
1000 kg/m3 ; Phantom section: Flat Section

Ambient temperature (C): 21.5, Liquid temperature ('C):
21.0 DASY5 Configuration:

» Probe: EX3DV4 - SN3710; ConvF(4.13, 4.13, 4.13); Calibrated: 05/03/2010;

« Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn1220; Calibrated: 23/01/2012

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

*  Measurement SW: DASY52, Version 52.8 (1); SEMCAD X Version 14.6.5 (6469)

Configuration/5180MHz Channel36-Tip/Area Scan (7x8x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 0.480 mW/g

Configuration/5180MHz Channel36-Tip/Zoom Scan (9x9x5)/Cube 0: Measurement grid:

dx=4mm, dy=4mm, dz=2.5mm, Reference Value = 8.246 V/m; Power Drift = -0.14 dB

Peak SAR (extrapolated) = 1.162 mW/g

SAR(1 g) = 0.313 mW/g; SAR(10 g) = 0.085 mW/g Maximum value of SAR (measured) = 0.688 mW/g

-4.00
-6.00
-12.00

-16.00

-20.00

0 dB = 0.688 mW/g = -3.25 dB mW/g
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Date/Time: 29-05-2012

Test Laboratory: QuieTek

Lab 5210MHz-Tip

DUT: StreamCast HD Transmitter; Type: MSP STRC USB XMT WW

Communication System: CW; Communication System Band: 5GHz(5000.0-6000.0MHz); Duty Cycle:
1:1; Frequency: 5210 MHz; Medium parameters used: f = 5210 MHz; o = 5.28 mho/m; & = 48.84; p =
1000 kg/m3 ; Phantom section: Flat Section

Ambient temperature (C): 21.5, Liquid temperature ('C):
21.0 DASY5 Configuration:

+ Probe: EX3DV4 - SN3710; ConvF(4.13, 4.13, 4.13); Calibrated: 05/03/2010;

+  Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn1220; Calibrated: 23/01/2012

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

*  Measurement SW: DASY52, Version 52.8 (1); SEMCAD X Version 14.6.5 (6469)

Configuration/5210MHz Channel42-Tip/Area Scan (7x8x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 0.411 mW/g

Configuration/5210MHz Channel42-Tip/Zoom Scan (9x9x5)/Cube 0: Measurement grid:

dx=4mm, dy=4mm, dz=2.5mm, Reference Value = 7.808 V/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 1.434 mW/g

SAR(1 g) = 0.354 mW/g; SAR(10 g) = 0.113 mW/g Maximum value of SAR (measured) = 0.730 mW/g

-1.20

-10.00

-14.40

-16.00

0 dB = 0.730 mW/g = -2.73 dB mW/g
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Date/Time: 29-05-2012

Test Laboratory: QuieTek Lab

5240MHz-Horizontal Up

DUT: StreamCast HD Transmitter; Type: MSP STRC USB XMT WW

Communication System: CW; Communication System Band: 5GHz(5000.0-6000.0MHz); Duty Cycle:
1:1; Frequency: 5240 MHz; Medium parameters used: f = 5240 MHz; o = 5.35 mho/m; & = 48.59; p =
1000 kg/m3 ; Phantom section: Flat Section

Ambient temperature (C): 21.5, Liquid temperature ('C):
21.0 DASY5 Configuration:

+ Probe: EX3DV4 - SN3710; ConvF(4.13, 4.13, 4.13); Calibrated: 05/03/2010;

+  Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn1220; Calibrated: 23/01/2012

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

*  Measurement SW: DASY52, Version 52.8 (1); SEMCAD X Version 14.6.5 (6469)

Configuration/5240MHz Channel48-Horizontal Up/Area Scan (6x11x1): Measurement grid:
dx=10mm, dy=10mm, Maximum value of SAR (measured) = 0.617 mW/g

Configuration/5240MHz Channel48-Horizontal Up/Zoom Scan (9x9x5)/Cube 0: Measurement

grid: dx=4mm, dy=4mm, dz=2.5mm, Reference Value = 5.550 V/m; Power Drift = 0.14 dB

Peak SAR (extrapolated) = 1.579 mW/g

SAR(1 g) = 0.419 mW/g; SAR(10 g) = 0.172 mW/g Maximum value of SAR (measured) = 0.795 mW/g

-2.60

-5.20

-1.80

-10.40

-13.00

0 dB = 0.795 mW/g = -1.99 dB mW/g
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Date/Time: 29-05-2012

Test Laboratory: QuieTek Lab

5240MHz-Horizontal Down

DUT: StreamCast HD Transmitter; Type: MSP STRC USB XMT WW

Communication System: CW; Communication System Band: 5GHz(5000.0-6000.0MHz); Duty Cycle:
1:1; Frequency: 5240 MHz; Medium parameters used: f = 5240 MHz; o = 5.35 mho/m; & = 48.59; p =
1000 kg/m3 ; Phantom section: Flat Section

Ambient temperature (C): 21.5, Liquid temperature ('C):
21.0 DASY5 Configuration:

+ Probe: EX3DV4 - SN3710; ConvF(4.13, 4.13, 4.13); Calibrated: 05/03/2010;

+  Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn1220; Calibrated: 23/01/2012

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

*  Measurement SW: DASY52, Version 52.8 (1); SEMCAD X Version 14.6.5 (6469)

Configuration/5240MHz Channel48-Horizontal Down/Area Scan (6x11x1): Measurement

grid: dx=10mm, dy=10mm, Maximum value of SAR (measured) = 0.407 mW/g
Configuration/5240MHz Channel48-Horizontal Down/Zoom Scan (9x9x5)/Cube 0: Measurement
grid: dx=4mm, dy=4mm, dz=2.5mm, Reference Value = 4.175 V/m; Power Drift = -0.12 dB

Peak SAR (extrapolated) = 0.959 mW/g

SAR(1 g) = 0.236 mW/g; SAR(10 g) = 0.093 mW/g Maximum value of SAR (measured) = 0.433 mW/g

-3.00
-6.00
-9.00
“12.00

-15.00

0 dB = 0.433 mW/g = -7.27 dB mW/g
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Date/Time: 29-05-2012

Test Laboratory: QuieTek Lab

5240MHz-Vertical Front

DUT: StreamCast HD Transmitter; Type: MSP STRC USB XMT WW

Communication System: CW; Communication System Band: 5GHz(5000.0-6000.0MHz); Duty Cycle:
1:1; Frequency: 5240 MHz; Medium parameters used: f = 5240 MHz; o = 5.35 mho/m; & = 48.59; p =
1000 kg/m3 ; Phantom section: Flat Section

Ambient temperature (C): 21.5, Liquid temperature ('C):
21.0 DASY5 Configuration:

+ Probe: EX3DV4 - SN3710; ConvF(4.13, 4.13, 4.13); Calibrated: 05/03/2010;

+  Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn1220; Calibrated: 23/01/2012

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

*  Measurement SW: DASY52, Version 52.8 (1); SEMCAD X Version 14.6.5 (6469)

Configuration/5240MHz Channel48-Vertical Front/Area Scan (6x11x1): Measurement grid: dx=10mm,
dy=10mm, Maximum value of SAR (measured) = 0.130 mW/g

Configuration/5240MHz Channel48-Vertical Front/Zoom Scan (8x8x9)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2.5mm, Reference Value = 4.041 V/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 0.291 mW/g

SAR(1 g) = 0.084 mW/g; SAR(10 g) = 0.052 mW/g Maximum value of SAR (measured) = 0.137 mW/g

-2.00
-4.00
-6.00

-8.00

0 dB =0.137 mW/g =-17.27 dB mW/g
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Date/Time: 29-05-2012

Test Laboratory: QuieTek Lab

5240MHz-Vertical Back

DUT: StreamCast HD Transmitter; Type: MSP STRC USB XMT WW

Communication System: CW; Communication System Band: 5GHz(5000.0-6000.0MHz); Duty Cycle:
1:1; Frequency: 5240 MHz; Medium parameters used: f = 5240 MHz; o = 5.35 mho/m; & = 48.59; p =
1000 kg/m3 ; Phantom section: Flat Section

Ambient temperature (C): 21.5, Liquid temperature ('C):
21.0 DASY5 Configuration:

+ Probe: EX3DV4 - SN3710; ConvF(4.13, 4.13, 4.13); Calibrated: 05/03/2010;

+  Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn1220; Calibrated: 23/01/2012

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

*  Measurement SW: DASY52, Version 52.8 (1); SEMCAD X Version 14.6.5 (6469)

Configuration/5240 Channel48-Vertical Back/Area Scan (6x11x1): Measurement grid: dx=10mm,
dy=10mm, Maximum value of SAR (measured) = 0.213 mW/g

Configuration/5240 Channel48-Vertical Back/Zoom Scan (8x8x9)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2.5mm, Reference Value = 4.049 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 0.571 mW/g

SAR(1 g) = 0.144 mW/g; SAR(10 g) = 0.072 mW/g Maximum value of SAR (measured) = 0.244 mW/g

-2.40
-4.80
-1.20

-12.00

0 dB = 0.244 mW/g = -12.25 dB mW/g
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Date/Time: 29-05-2012

Test Laboratory: QuieTek

Lab 5240MHz-Tip

DUT: StreamCast HD Transmitter; Type: MSP STRC USB XMT WW

Communication System: CW; Communication System Band: 5GHz(5000.0-6000.0MHz); Duty Cycle:
1:1; Frequency: 5240 MHz; Medium parameters used: f = 5240 MHz; o = 5.35 mho/m; & = 48.59; p =
1000 kg/m3 ; Phantom section: Flat Section

Ambient temperature (C): 21.5, Liquid temperature ('C):
21.0 DASY5 Configuration:

+ Probe: EX3DV4 - SN3710; ConvF(4.13, 4.13, 4.13); Calibrated: 05/03/2010;

+  Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn1220; Calibrated: 23/01/2012

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

*  Measurement SW: DASY52, Version 52.8 (1); SEMCAD X Version 14.6.5 (6469)

Configuration/5240MHz Channel48-Tip/Area Scan (7x8x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 0.659 mW/g

Configuration/5240MHz Channel48-Tip/Zoom Scan (9x9x5)/Cube 0: Measurement grid:

dx=4mm, dy=4mm, dz=2.5mm, Reference Value = 9.351 V/m; Power Drift = 0.10 dB

Peak SAR (extrapolated) = 2.046 mW/g

SAR(1 g) = 0.492 mW/g; SAR(10 g) = 0.142 mW/g Maximum value of SAR (measured) = 1.05 mW/g

-5.00

-15.00

<20.00

-25.00

0 dB = 1.05 mW/g = 0.42 dB mW/g
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Z-Axis Plot
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Date/Time: 29-05-2012

Test Laboratory: QuieTek

Lab 5736MHz-Tip

DUT: StreamCast HD Transmitter; Type: MSP STRC USB XMT WW

Communication System: CW; Communication System Band: 5GHz(5000.0-6000.0MHz); Duty Cycle:
1:1; Frequency: 5736 MHz; Medium parameters used: f = 5736 MHz; o = 5.95 mho/m; & = 47.31; p =
1000 kg/m3 ; Phantom section: Flat Section

Ambient temperature (C): 21.5, Liquid temperature ('C):
21.0 DASY5 Configuration:

+ Probe: EX3DV4 - SN3710; ConvF(3.97, 3.97, 3.97); Calibrated: 05/03/2010;

+  Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn1220; Calibrated: 23/01/2012

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

*  Measurement SW: DASY52, Version 52.8 (1); SEMCAD X Version 14.6.5 (6469)

Configuration/5736MHz Channel147-Tip/Area Scan (7x8x1): Measurement grid: dx=10mm,
dy=10mm Maximum value of SAR (measured) = 0.0959 mW/g

Configuration/5736MHz Channel147-Tip/Zoom Scan (8x8x5)/Cube 0: Measurement grid:

dx=4mm, dy=4mm, dz=2.5mm, Reference Value = 3.223 V/m; Power Drift = -0.12 dB

Peak SAR (extrapolated) = 0.334 mW/g

SAR(1 g) = 0.081 mW/g; SAR(10 g) = 0.050 mW/g Maximum value of SAR (measured) = 0.130 mW/g

-1.80
-3.60
t.40

-7.20

0 dB = 0.130 mW/g = -17.72 dB mW/g
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Date/Time: 29-05-2012

Test Laboratory: QuieTek

Lab 5762MHz-Tip

DUT: StreamCast HD Transmitter; Type: MSP STRC USB XMT WW

Communication System: CW; Communication System Band: 5GHz(5000.0-6000.0MHz); Duty Cycle:
1:1; Frequency: 5762 MHz; Medium parameters used: f = 5762 MHz; ¢ = 6.01 mho/m; & = 47.25; p =
1000 kg/m3 ; Phantom section: Flat Section

Ambient temperature (C): 21.5, Liquid temperature ('C):
21.0 DASY5 Configuration:

+ Probe: EX3DV4 - SN3710; ConvF(3.97, 3.97, 3.97); Calibrated: 05/03/2010;

+  Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn1220; Calibrated: 23/01/2012

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

*  Measurement SW: DASY52, Version 52.8 (1); SEMCAD X Version 14.6.5 (6469)

Configuration/5762MHz Channel00-Tip/Area Scan (7x8x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 0.112 mW/g

Configuration/5762MHz Channel00-Tip/Zoom Scan (9x9x5)/Cube 0: Measurement grid:

dx=4mm, dy=4mm, dz=2.5mm, Reference Value = 3.759 V/m; Power Drift = 0.17 dB

Peak SAR (extrapolated) = 0.293 mW/g

SAR(1 g) = 0.083 mW/g; SAR(10 g) = 0.042 mW/g Maximum value of SAR (measured) = 0.158 mW/g

-2.00
-4.00
6.00

-10.00

0 dB = 0.158 mW/g = -16.03 dB mW/g
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Date/Time: 29-05-2012

Test Laboratory: QuieTek

Lab 5814MHz-Tip

DUT: StreamCast HD Transmitter; Type: MSP STRC USB XMT WW

Communication System: CW; Communication System Band: 5GHz(5000.0-6000.0MHz); Duty Cycle: 1:1;
Frequency: 5814 MHz; Medium parameters used: f = 5814 MHz; 0 = 6.1 mho/m; & = 47.1; p = 1000

kg/m3 ; Phantom section: Flat Section

Ambient temperature (C): 21.5, Liquid temperature ('C):
21.0 DASY5 Configuration:

» Probe: EX3DV4 - SN3710; ConvF(3.97, 3.97, 3.97); Calibrated: 05/03/2010;

+ Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn1220; Calibrated: 23/01/2012

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

* Measurement SW: DASY52, Version 52.8 (1); SEMCAD X Version 14.6.5 (6469)

Configuration/5814MHz Channel00-Tip/Area Scan (7x8x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 0.0920 mW/g

Configuration/5814MHz Channel00-Tip/Zoom Scan (9x9x5)/Cube 0: Measurement grid:

dx=4mm, dy=4mm, dz=2.5mm, Reference Value = 2.986 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 0.221 mW/g

SAR(1 g) = 0.069 mW/g; SAR(10 g) = 0.045 mW/g Maximum value of SAR (measured) = 0.120 mW/g

-2.00
-4.00
6.00

-10.00

0 dB =0.120 mW/g = -18.42 dB mW/g
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Appendix C. Test Setup Photographs & EUT Photographs

Test Setup Photographs

(Horizontal Up)

(Horizontal Down)
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(Vertical Front)

(Vertical Back)
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(Tip)

Page: 40 of 68



s Report No.: 125S060R-HP-US-P03V01
Quielek eport No

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

(4) EUT Photo
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(5) EUT Photo
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Appendix D. Probe Calibration Data

Calibration Laboratory of
Schmid & Partner
Enginearing AG

Zeughaussirasse 43, S04 Zurich, Switzeriand

Schwelzenscher Kallbriendsnst
Sorvico suisse distalonnage
Borvizio swizzevo di taratura
Swiss Callbralion Service

Aceradibed by e Swiss Accradiston Senice {SAS) Aecraditation Mo.: SCS 108
The Swiss Accradilation Service i5 one of the sgnaories 1o the EA
Wudtildleral Agracment for Bhe recagnition of caliDraliod cenificaes

cient  Quietek-CN (Auden) Cortficato No: EX3-3710_Mar12
CALIBRATION CERTIFICATE
Chiect EX3DV4 - SN:3710
Calibration procsdura(s) QA CAL-01.v8, QA CAL-12.v7, QA CAL-14.v3, QA CAL-23.v4,
QA CAL-25.v4

Ealil:-m]_nn' procedurs for dosimetric E-field probas

Calitiraton date: March 12,2012

This calibmion cerlificess decuments the raceabéty to nalional slandards, which realize the poysical units of moasurements (51)
Tha msasurements and he ucedsnles with confdonce proisebiSty are given on tha oioving pages and are par of e cerib:ale.

Al ealibrabong have bean canduclad i Lh dosed lancratony tacilily, anvronment lemoerslirs (2 = 31 and kamidity < 0%

Calibration Equipmin! weod {MATE criktal fof Sallagan|

Primary Stendands m -Gl Oae (Cerdfcali Mo} Sclvsduted Calbralon

Fowar mater E44 168 GR41203874 31 -ar-11 {No ZVF-0137T) Apr-12

Powar sensar EALI2A YA 1408087 31 Mar 11 (No 2170137 Apr-i3

RRfRrencs 3 08 AuEnumMo | S 25054 {30) Z8-War-11 (o, 2 17-01368) Ap-1z

| Redurenca 30 dB Alanusio® - | Sh: S5085 (208) 20Mar11 (Mo, 21T.01567) Apr.i2

Federence 30 dB Atanualor Bi: 56120 [A0k] ZEMar-11 (Mo, 217-01370) Apr-12

Rielrancs Fiobe ESBI0VE BM; 3013 _25Dec-11 (Mo, E53-3013 Dea11) Dee-12 il
|:|.!_|.E-i §N 54 3-May-11 {hn, DAEA-B54_Mayl 1) May-12

Secandary Slandards n K Chich Dale (in hause) Sehediled Check i |
RE gensnato) HP BI4A0C LIS 34201 700 | A2 [in house check Apr-11) In |yoisse chiech; Apr-12 |
Wobwork Anahyzer HP BFSIE | US37ER0hES | 1B.Ce107 (in house eheck D11 Inhause check: Det12

| B Furalion LT
| Calibratod by: Jaton Kastrsii Labaralary Techician \_\L {/(’/“

| Apprauss by Kalia Pokovo Technical Manager

..-'-ﬁd'-“

s, Mareh 13, 2012

| This calitralion catficale shal nol be apmdmad exeep irdull withaud wniien appeval of the Ebotalony.

Cartficate Mo EX3-3710_Mari2 Page 1of 11
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Gailb@tiun Lﬂhﬂfﬂtﬂﬁ" of ,-A“IM‘{'J} Schweizerischer Kalibrierdienat
Schmid & Partner ! Service suisse d'étalonnage
Enginsering AG i% Servizio svizzero o taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ‘».:,,lﬁ\f Swiss Calibration Service
Acerediied by the Swiss Acrediialion Senics (BAS) Aceraditation No.: SCS 108

The Swies Aceradilation Service iz one of the signatorios 1o the EA
Multilseral Agreement for the recognitian of calibration cerfificales

Glossary:

TSL fissue simutating liquid

MORMx Y,z senstivity in free space

ConvF sensitivity in TSL f NORMz.y,2

DCP diade compression paint

CF crest factar (1/duty_cyeig) of the RF signal

ABC modulation dependent inearization parameters

Polarizalion ¢ o rotation around probe axis

Polarization & & rotation around an axis that is in the plane normal to probe axis (81 measurement center),

le., 3 =0isnormal to probe axis

Calibration is Performed According to the Following Standards:

a)

b}

IEEE S 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

IEC 52208-1, "Procadure to measura the Specific Abserption Rate (SAR) for hand-held devices used in clese
proximity fo.the ear {frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

NORMx.y.2: Assessed for E-field polarization & = 0 {1 <900 MHz in TEM-call; f > 1800 MHz: R22 waveguide).
NORMx,y.7 are only intermediale valuss, | e, the uncertzinties of NORMx. v,z does mot affect the E-fiald
uncartainty inside TSL (see balow CanvF).

NORMTx .2 = NORMx ¥, 2 * frequency_response (see Frequency Responae Chart). This linearization s
mplemented in DASY4 software versions later than 4.2, The uncertainty of the frequency respanse is included
i e slaled unee bginly ol CurmP.

OGP,y z: DCP are numencal linearization parameters assessed based on the data of power sweep with CW
signal {no uncertainty required). DOP does not depend on frequancy nor media,

PAR: PAR is thi Peak io Average Ratio that is not calibrated but determined based an the signal
characleristics

Ax, w2, Bxy.2: Cxy.z VRx .z A, B, Care numenical linearization parametars assessed based on the data of
power sweep for specific medulation signal. The parameters do not depend on frequency nor medis. VR is the
maximum caibration range expressed in RMS voltage acress the diode.

CaonreF and Boundary Effect Parameters: Assassed in fial phantom wsing E-field {or Temperature Transfer
Standard for f £ 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > B00 MHz. The same setups are used for assessment of the parameters spplied for
boundary compensaton {alpha, dapth) of which typical uncartainty values are given. These parameters are
used in DASYS software fo improve probe accuracy cloge to the boundary. The gensitivily in TSL corresponds
to NORMx,y,z * ConvF whereby the uncartainty corresponds to that given for ConvF. A frequancy depandent
ConvF s used in DASY varsion 4.4 and higher which allows extending the validity from + 53 MHz to + 100
MHz.

Sphercal isotropy (30 devialion from isoirogy). in a field of low gradients realized using a flat phantem
expased by a palch anlgnna.

Sensor Offsel The sensor offsel corresponds to the offset of virual measurement center from the probe tip
|on probe axis). Mo lolerance required.

Certficale No. EX3-3710_Mar12 Page 2 of 11
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EX3Da — BN3TID March 12, 2012

Probe EX3DV4

SN:3710

Manufactured:  July 21, 2009
Repaired: February 21, 2012
Calibrated: March 12, 2012

Calibrated for DASY/EASY Systems

|Nota: non-compatibie with DASY 2 system?)

Cerificate Mo: EX3-3710_Mari2 Page 3.of 11
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EX3DV4— SH:ATI0 March 12, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3710

Basic Calibration Parameters

Sensor X | Sensor ¥ Sensor £ | Ung{k=2)
Norm (uv/{Vim ')’ 0.51 056 == +10.1 % |
DCP [mi) 1 w3 li SE.O 100.9
Modulation Calibration Parameters
uio Communication System Name PAR A ] B [ VR Une"™
dé | dB dB my (k=)
w000 | oW = 600 | x | 000 | 000 100 | 1eA | 2z% |
— [ Tw] obe 0.00 100 | 4
z | ooo | 000 1,00 1142

The reparted uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage

probability of approximately 95%.

* Theuncertainies of Mok ¥ Z do nol afect e £ Sl uncarsainy s TSL see Pages Sand 6)

" Mumernsal lnearization [Raramelen undeitsly oL egulred
E Uncerlginty is determined using e max. devialion lom ines resgonse applying reclangular disiribegion and is expressed (o) ihe sguars of D

fizid walue.

Certificale No. EX3-3710_Mar12 Fage £ of 11
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EX3DVé- SN-3TI0 March 12, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3710

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unct.
| F{MHz)® | Permittivity" {sim) " ConvFX | ConvF Y | ConvFZ | alpha | (mm) {k=2}
450 435 0.87 961 g61 | 961 012 | 100 | +134% |
| 750 41.9 0.89 9.51 861 | 951 0.24 1.18 £120% |
835 41.5 0.80 9.18 218 | 98 022 1.15 £120% |
|_a00 | 41.5 0.97 8.7 g7 | 897 | 019 135 | £120% l
1810 40.0 1.40 8.32 6.32 832 078 0.6 120 % .
1900 40.0 1.40 8.16 8.16 B.16 072 0.66 £120%
2450 38.2 1.80 7.25 725 725 0.36 0.81 £12.0 %
2600 39.0 1.96 B9E | 696 B.96 0.39 0.95 £120% '
3500 e Facy) BBD | A0 (il | 033 | 108 £131% |
5200 8.0 | 486 521 521 521 0.35 1.80 £181% |
5500 35.6 4.96 4.9.5 4.89.5 495 0.35 1.80 £131%
BEO0 35.3 597 I 4 56 4.56 4 56 045 | 180 £131% |

E Fraguency validity of L 190 b i anly applies for DASY 4.4 and higher {ase Mage 21, slze il & reakiced 1o L 50 MHe The urcerimnty & lhe RSE
of the ConwF uncerkamty ot caliration fecguency and the uncetainty for the indcatad frequency band.

" At frequencias bedow 3 GHz. tha vaddity of tissue parsmabors [« and ) can be rolaxad o2 10% if hqud compansalion formua s applied 1o
measured SAR vawes, Al Ireguensies abave 3 GHz, the validity of tsses parameters (o and o) (8 resboisiad b £ 5%, The uncenainty t5 tha RES of
ihe ConvF uncensinly for indicated targat issue paramealars

Canificate Mo EX3-3710_Mart2 Paga 5al 11
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EX3DVE- SNATI0

March 12, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3710

Calibration Parameter Determined in Body Tissue Simulating Media

- Relative " Cnriitu:ll;flw I | Depth Unct.
f(MHz) Permittivity {Sfm) ConvFX  ComvFY | ConvFZ | Alpha [rrim) {k=2)
| 480 267 0.94 10.60 10.69 1069 | 008 | 100 | +134%
’ 750 555 0.96 933 | 933 i 8.33 043 | 068 | £120%
835 852 ngr 813 943 | 913 063 0.70 +12.0%
| 900 5.0 1.08 9.04 9.04 | 9.04 0.39 0.BE * 12.0.%
1810 533 1.82 7,73 7.73 T.73 033 | 1.10 £120% |
1900 533 152 743 | 743 | 74 042 | 0.80 £12.0 %
2450 52.7 185 | 698 .56 6.38 Q.79 059 £120%
2600 22,5 2.6 6.68 .G 6.68 Q.78 0.52 £ 12.0%
3500 51.3 an £.23 6.23 823 0.38 1.43 131 %
5200 48.0 5.30 4.20 4.20 420 | 050 | 180 | £131% |
5500 48.6 5.65 3.42 3.82 3.82 .50 1.80 £131 %
5800 48.2 6.00 3.89 3.59 389 0.60 180 | 131 %

Freguency velkiiy of = 100 MHz only sppies ior DASY vi.4 s Nigher (see Pags 2), sise L s msticied b © 50 M-z The unceraingy b (he RSS

of the ConvF uncananly al calibrallan fregueency i the uncenaingy for thie indicated frequency band

" AL equencies Delow 3 GHz, e vakdily of tssue paraneles (cand o) can be rataxed ta + 10% if Bquid cormparsation farmuls is sppiied to
meamrad SAR values. At frequencies above I GHz, the validity of lissuo parematars (i and o) is restrioted 1o = 5%. The uncenamty is he ASS of

e ConvF wunoerlainty fos axicatad targel [Esue paramelers

Cerficate Mo: EX3-3710_Mar12

Pege G of 11
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narmalized)
BB R OB

]
L1

Fraquency response

1 !‘I"|""'_'_|-_I_'

March 12, 20112

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

00 1000 1500 2000 2500 3000
i [MHz]

Uncertainty of Freguency Response of E-field: * 65.3% [k=2)

Carfficale Mo; EX3-37 10_Mar12

Page 7 of 11

Page: 51 of 68



s Report No.: 125S060R-HP-US-P03V01
Quielek eport No

EX3I0V4- SN:3TI0 March 12, 2012

Receiving Pattern (¢), 9 =0°

=600 MHz, TEM =1800 MHz R22
g [
E' [ ‘.'—?'1‘;-; L SIS S e -_, T PErre ey -8
| 1 i 1 1 1 ! :i: : 1

10l WHz I:Eﬁ—ﬁ L f"ﬁﬁl"'.‘ ._':.6_.5-?-*".‘

Uncertainty of Axial Isotropy Assessmant: £ 0.5% (k=2)

Cedificaiz No: EX3-A710_Mari 2 Page A of 11
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EXI0VA— SNIETI0

Input Signal [uv]

Dynamic Range f(SARcad)

(TEM cell , f = 900 MHz)

T0F e
107 |
[Pt
1
o
1044
|
i 555
i y §
10
| |
107 = =ty i T 1
10° 104 i 107 o b li
SAR [mWiem3)]
L *] Le|
¥ compensated ®onot compensated Y compensabed
+ 8] K
¥ not compensated Z compensated £ nat compensated
2= ; —
SR | iy jiigai|
m : H
= 1 it vl gl |
5 o f ?*--"'-=2~#“'H=-~t" :t;-:t:;_ .
g 75 i | 3 il
2 : CH. (S &2 IR L
1A o2 1 L 101 10t
SAR [mWema)]
Lo} L. =
X compensated X not compensated ¥ compensated
e} o] |
¥ rot compensated Z compznsaled 2 nel compensaied

Uncerainty of Linearity Assessment: £ 0.6% (K=2)

March 12, 2012

Carlificats No. EX3-3T10_Mar12

Page S of 11

Page: 53 of 68



s Report No.: 125S060R-HP-US-P03V01
Quielek eport No

EXI0VA-SNIITIO March 12, 2012

Conversion Factor Assessment

f = 500 MHz WGLS R (H_convF) f= 1810 MHZ.WELS R22 (H_comF)

AT [k

] S = = o0 '] 3 L] m o o = B a6
i ] tlwm|
N E| Al | i 5
i [Eeerre arapical et

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

Deviation

-0 -U# 08 04 02 00 02 U4 06 06 1.8
Uneartainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

Cartificatz Moo EX3-3710_Mar12 Page 10 of 11
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EX30VI - SN:3TT0 March 12. 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3710

Other Probe Parameters

[ Sensor Arangement Triangular
Connector Angle (%) Mot applicatle
Mechan|cal Surface Detecticn Moda enadied

: Oplical Surface Dateclion Mode " tisabled

"Probe Overall Length 337 mm

'Probe Body Diamater ' 0 mm

_TipLength " — T
Tip Diameter . 2.5mm

| Probe Tip to Sensor X Galibration Paint - 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor £ Calibration Paint 1 mm
Recommendsd Messurement Distance from Surface 2 mm

Certficals No, EX3-3710_Mar12 Page 11 0f 11
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Appendix E. Dipole Calibration Data

Ealibfﬂﬁnn Laboratory ot h\:&_‘:j,j;d Sehwaiserinches Kallrierdistist
Schmid & Partner : > Service sulsse d'dtalonnage
Engineering AG i Sarvizio svizzere di taratura
Teughsussirasse 43, BO04 Zurich, Swilzarand R Swiss Calibration Sorvice
hidili
Accradilad by 1he Swise Accridilafion Sarvice (SAS| Accreditation No: SCS 108

The Swiss Accreditation Service s one of the signaiories to the EA
Multitataral Agreemient for tha reasgnitian of oalibration sortitienics

ceent  Quietek-CN (Auden) Centificate No: DSGHZV2-1078_Feb12
CALIBRATION CERTIFICATE |

Clser) O5GHzV2 - SN: 1078

Calibration procedure|s) QA CAL-22.v1
Calibration procedure for dipole validation kits between 3-6 GHz

Combibration dals February 21, 2012

This calibration cerificale documents hi tracaablity i natonal standans, which reallza the physical units of messuaments (51)
The measuremenis and the uncenaitties with conlidence protability are givan on the iclowing pages and an part of e certilican

All calloraBons have bem sonducsed m lhe cisssd labomdory fecility: emionment lamperatire (22 £ 3" and bumidity < 708,

Calilm ation Euuigniman) usind (METE el fo daiteslon)

Primeiny: Siandars D# L Ut (ool ol My Sehsulan Galibralian
Powar mifar EPL-4428 GBAT4B0T0A DE-Oet11 (Mo 217-01451) Oea-12

Pawar aoneor HP BAE1A (Bl rc it gl 05-0ci-11 (Mo, B17-01451) Qa2

Fieferance 20 dB ARanualor BN 5086 (20g) 2eblar-11 (No. 21701388 Apr1g

Type-H mismateh combnation SN 50473 £ 0a327 on Mar 11 (Moo 217 01371 Ant-12

Beleience Probe EXIDYY 5 3809 d0-Dac-11 (No. EX3-2503 Deci1} Deg<12

DAE4 SN 607 Od-dui-11 (No. DAE4-BOT i) dug2

Sacondary Standards 0 # Check Do fn hoese) Scheduled Chock
Fowar gensor HP 84814 MY 431092317 18:0¢t-02 (in house chack Octst 1) In house check: Ooi-13
RF ganertor RES SMT.06 100005 04-Aug-99 (i bouse check Oel-11) In heese check: Oal-13
Netwnrk Analyser HP B7S3E UBIT3R0585 54208  16-Oct-0M {in house ehack Oel-1 1) In house check: Oci-12

Marrs Function Slgratira

Calteatad by Jeton Hastrat Labormiory Tachrician 7 /_7t(£

), =
Approved by: Katle Fokove Technival Maragnr ”ﬂﬁ;f"‘ ﬂ@/

1500 Fibruary 22, 2012

Thiz calitration cenllicak: shall v Do reproduced sxcept In full wihout wrtan approval af the [abosiory

Cerlificate No: DSGHZV2-1078_Fabi2 Page 1o 13
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zoughauestrasea 43, 8003 Zurich, Switzerland

5 Schweizerischer Kallbrisrdionsat

c Service sutsse délaionnage
Barvizio svizzero d| taratura

5 Swias Calibratien Service

Aogrediet by he Swizs Accrediiaton Serica (SAS) Aceredilation No.: SCS 108
The Swise Accraditation Service le ono of tho elgnataries to the EA
Multfateral Agreement for the recognition ol ealibration cortificates

Glossary:

TSL lissue simulating liquid

ConvF sensitivity in TSL/ NORM x.y.z
M/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

D)

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 Technigues”, December 2003

IEC 62208-1, "Procedure to measure the Specific Absorption Hate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz te 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 cerificate 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
paraliel to the body axis.

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

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

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

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

SAR for nominal TSL parameters: The measurad TSL parameters are used o caleulate the
nominal SAR rasult,

Cerificate No: DEGHZVE-1078_Fabiz Page 2 ol 13
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Measurement Conditions

DASY system configuration, a3 far as not given on pags 1.

DASY Version DASYS ¥52.8.0

Extrapolation Advanced Extrapolati;:;w_

Phantom Modular Flal Phantom V5.0

Distance Dipole Center - TSL 10 mm wilh Spacer |

Zoom Scan Resolution i, dy-=4.0 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction} |
5200 MHz = 1 MHz

Frequency 5500 MHz = 1 MHz
S800 MHz 2 1 MHz

Head TSL parameters at 5200 MHz
The following paramaters and caiculations were applied.

Temperature Permittlvity Conduetivity
Mominal Head TSL parameters 22.0°C a6.0 466 mho/m |
Measured Head TSL parameaters [@R0+£03)°C 353=6% 4.60 mho/m £ 6% |
j Head TSL temperature change during test <05°C e

SAR result with Head TSL at 5200 MHz

SAR averaged over1 em® (1 g) of Head TSL Condition '

SAR measured 100 mW input powar E09mW /g

SAR for nominal Head TSL parametars normalized o 1W B0.6 mW /g = 17.0 % (k=2)

SAR averaged over 10 cm” {10 ) of Head TSL condifien

SAR measured 100 myy Inpul power 232miW /g

SAR for nominal Head TSL parameters normelized to TW 23.1 mW /g £ 16.5 % (k=2)
Head TSL parameters at 5500 MHz

The lollowing parametars and calculatbions wera appliad.
Temperature Permittivity Conductivity

Mominal Head TSL parameters 220°C 356 4,96 mha'/m

Measured Head TSL parameters (220202 °C 3M9:8% 489 mho!/m £ 6 %

Head TSL temperature change during test <0.5°C —-= —
SAR result with Head TSL at 5500 MHz

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

SAR measurad 100 mW input power 454mW/g

S5AR for nominal Head TSL parameters normalized 1o TW B85.0 mW /g = 17.0 % (k=2)

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

SAR measured 100 MW input power 244 miN /g

SAR for nominal Head TSL parameters normalized to TW 24.3mW /g = 16.5 % (k=2)
Carlificate No: DSGHzVZ-1078_Febi2 Page 3of 13
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Head TSL parameters at 5800 MHz
The following parameters and calculations were applied.

Temperature | Parmittivity Conductivity
Mominal Head TSL parameters 22.0°C ! 353 5.27 mho/m
Measured Head TSL parameters [22.0=02] "C 344 :+68% 512 mhofm + 6 %
Head TSL temperature change during test <0.5"C e e
SAR result with Head TSL at 5800 MHz
| SAR averaged over 1 em? (1 g of Head TSL Conditicn
| SAR measured 100 MW input power 704 mwW /g
SAR for nominzl Head TSL paramaters normalizad to 1TW TBOmW/ gz 17.0 % (k=2)
| 5AR averaged over 10 cm® (10 g) of Head TSL condition
| SAR measured 100 MW inpul power 2ZETMW g
! SAR lor nominal Head TSL parameters nomalized lo 1W 22.5 MW / g = 16.5 % (k=2)
Cenificale No: DSGHzZV2-1078_Febi2 Page 4 of 13
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Body TSL parameters at 5200 MHz

The folipwing paramelers and calculaticns were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 490 &30 mho/m
Measured Body TSL parameters [£2.0+02)"C 4862 6% 5.48 mha/m+ 6 %o
Body TSL temperature change during test <05°C - —--
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR maasured 100 mW inpul power Ta2mW /g

SAR for nomingl Body TSL parameters

nomalized to 1W

73.0 MW/ g = 18.1 % (k=2)

SAR averaged over 10 cm’ (10 g} of Body TSL condifion

SAR measured 100 mW input power 205mW /g

SAR for nominal Body TSL parameters nomalized to TW 20.5 mW [ g = 17.6 % (k=2)
Body TSL parameters at 5500 MHz

The fofowing paramelers and calculations were applied
Temperature Permittivity Conductivity

Maminal Body TSL parameters 20 486 5.65 mho/m

Measured Body TSL parameters (220 02 °C 481 +6% 5.87 mho'm = 6 %

Body TSL temperature change during test <05 "C i
SAR result with Body TSL at 5500 MHz

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

SAR measured

100 mW inpul power

7TEmW /g

SAR far nominal Body TSL paramaters

normalized to 1W

77.9 MW g = 18.1 % (k=2)

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

conditicn

SAR measured

100 mW input pawer

2ABmMW [ g

SAR for nominal Body TSL parameters

normakized to 1W

2.6 MW / g = 17.6 % (K=2) |

Certificale Mor D5GHzV2-1078_Fabi2
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Body TSL parameters at 5800 MHz
The loliowing paramaters and caloulations were applied

Temperature En;iltwlly . Conductivity

Mominal Body TSL paramelers 22.0°C 482 6.00 mho/m

Measured Body TSL parameters (22.0=0.2) *°C 482 x 6% 6.28 mho/m =6 %

Body TSL temperature change durling test <08 G s e
SAR result with Body TSL at 5800 MHz

SAR averaged over 1 em” {1 g) of Bedy TSL Condition

SAR measured 180 mWY input power T34 mW i g

SAR for nominal Body TSL parameters nomalized to TW T35mMW fg=181 % (k=2)

SAR averaged over 10 em’ {10 g) of Body TSL eondition

SAR measured 100 mW input power 20dmW /g

SAR for nominal Body TSL parametars normabzed o W 20.3 mW / g = 17.6 % (k=2)
Cedificate No; DGHzVE-1078_Febi2 Page 8 of 13

Page: 61 of 68



s Report No.: 125S060R-HP-US-P03V01
Quielek eport No

Appendix
Antenna Parameters with Head TSL at 5200 MHz

| impedance, ranstormed to feed poirt 51562 - 8.0

: Retum Loss -22.0dB

Antenna Parameters with Head TSL at 5500 MHz

Impadance, transtormed to feed point 270 -4.0)0

Reium Loss - 26.6 dB

Antenna Parameters with Head TSL at 5800 MHz

Impadance, franstormed 10 feed point 57T -0500
Reatum Loss -2294dB

Antenna Parameters with Body TSL at 5200 MHz

Impedance, transformed to feed point 5200 -B4 0

Raturn Logs -21.54d8

Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformed 10 feed point 5174L1-4.9 0

Return Loss - 259 d8

Antenna Parameters with Body TSL at 5800 MHz

Impedanca, ransfomed 1o feed point a.161-20H

Return Loss - 25.7 4B

General Antenna Parameters and Design

I_Elaclrica!. Dalay (ore direction) 1.198 ns

Afler long term usa with 100W radiated power, only a slight warming of the dipole near the feedpaint can be mzasured,

The dipole is made of standard semirigid coaxial cable, The canter conductor of the faeding line is directly connecled 1o the
second arm of the dipole. The antenna (s therefore short-gircuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order 1o improve matching when loaded accerding o the position &s explained in the
‘Measurement Conditions® paragraph, The SAR data are not atlected by this changa, Tha ovarall dipole length is still
according to the Standard,

Mo excessive force must be applied to the dipole anms, because thay might bend or the solderad connections near the
feedpaint may be damaged,

Additional EUT Data

Manutactured by SPEAG
Manufacturad on September 26, 2008
Cenilicata No: DSGHZVZ-1078_Feb12 Page 7 of 13
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DASYS Validation Report for Head TSL

Date: 21.02.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole SGHz; Type: DSCHzV2; Serial: DSGHzV2 - SN: 1078

Communication System: CW; Frequency: 5200 MHz. Frequency: 5500 MHz, Frequency: 5800 MHz
Medium parameters used: = 5200 MHz; o = 4.6 mho/m; g = 35.3; p = 1000 kg.’m" » Medium parameters
used: = 5500 MHz; o= 4.89 mho/m: & = 34.9; p = 100 ke/m” . Medium parameters used: T = 5800 MHz;
o = 5.19 mhofm; &= 3.4 p= 1000 ]-kgl"m1L

Phantom section: Flat Section

Measurement Standard: DASY 3 {[EEE/EC/ANSI C63.19-200T)

DASY32 Configuration:

o Probe: EX3DV4 - SN31503: Convl(5.41. 541, 541 ConvF(4.91, 491, 4.91), ConvF(4.81], 4.81.
4.81%; Calibratec: 30.12.2011

Sensor-Surface: |.4mm (Mechanicul Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 04.07.201 1

»  Phantom: Flat Phantom 5.0 (front): Type: QDODOPSOAA: Seral: 1001
»  DASYSZ 52.8.00692); SEMCAD X 14.6.4{4950)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8xBx7)/Cube 0: Measurement grid: ds=4mm, dy=4mm, dz=1.4mm

Reference Value = 64,753 Vim; Power Dvifi = 003 dB

Peak SAR (extrapelated) = 30.0660

SARI1 g) = 8.09 mW/g; SAR(10 g) = 2.32 mW/g

Maximum value of SAR (measured) = 18.532 mW/g

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=dmm, dyv=4mm, dz=1.4mm

Reference Value = 65.079 Vim; Power Drift = (L02 dB

Peak SAR (extrapolated) = 33.9620

SAR(] g) = K54 mW/g; SAR(ID g) = 2.44 mW/g

Maximum value of SAR (measured) = 19,991 mW/g

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)YCube 0: Measurement grid: dx=dmm, dy=dmm, dz=1.4mm

Refercnce Value = 61472 ¥/im; Power Diift = 0.0053 dB

Peak SAR (extrapolated) = 33.1950

SAR(L g) = 7.94 mW/ig; SAR(10 g) = 2.27 mW/g

Maximum value of SAR (measured) = 19.013 mW/g

Cadilicate No: DSGHzY2-1078_Feb12 Paga 8ol 13
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—1-10.00

-20.00

-30.00

-40.00

-50.00

0dB = 19.010mW/z = 25.58 dB mW/g
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Impedance Measurement Plot for Head TSL

21 Feb 2&12 168:33:03
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DASYS Validation Report for Body TSL

Date: 200220142
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: DSGHzV2; Serjal: DSGHzV2 - SN: 1078

Communication System:; CW: Frequency: 3200 MHz. Frequency: 5500 MHz, Frequency: 5800 MHz
Medium parameters used: f = 5200 MHz: ¢ = 548 mho/m; 5= 48.6; p= 10 l.:f:..l"rn3 . Medium parameters
used: { = 5500 MHz; o = 5.87 mho/m; & = 48.1; p= 1000 kg/m” , Medium parameters used: { = 5800 MHz;
o = 6.28 mhofin: g, =48.2; p = X0 kg-"[n'l'

Phantom section: Flat Section

Measurement Standard: DASY 5 (IEEETEC/ANSICe3.19-2007)

DASYS2 Configuration:

«  Probe: EX3DV4 - SN3503; ConvF(4.91, 491, 4.91), ConvF(4.43, 4,43, 4.43), ConvlFi4.38, 4.38,
438}, Calibrated: 30.12.2011

+  Sensor-Surface: | 4mm (Mechamical Surtace Detection)

= Electronics: DAE4 Sn601; Calibrated: 04.07.2011

o Phantom: Flat Phantom 5.0 (hack): Type: QDODOPSOAA: Serial: 1002
= DASYS2 51800692 SEMCAD X 14.6.4{4989)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 57,301 Vim; Power Drifi = -0.02 B

Peak SAR (extrapolated) = 28.793(

SAR(L g) = 7.32 mW/g: SAR(10 g) = 2.05 mW/g

Maximum value of SAR (measured) = 17.024 mW/z

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8xBx7)/Cube 0: Measurement grid: dx=4mm, dy=dmm, dz=1.4mm

Reference Valoe = 57.671 Vim; Power Drift =-0.02 dB

Peak SAR (extrapolated) = 33.4840

SAR(I g) = 7.79 mW/g: SAR(T0 g) = 2.16 mW/g

Maximum value of SAR (measured) = 18648 mW/g

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, F=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: de=dmm, dy=4mm, dz=1.4mm

Reference Value = 54.184 Vim; Power Drifl = -0.02 dB

Peak SAR (extrapolated) = 34,4800

SAR(1 g) = 7.34 mW/g: SAR(10 g) = 2.03 mW/g

Maximum value of SAR (measured) = 18,069 mW/z

Cariticate Moo DSGHzVE-1078_Feb12 Paga 110t 13
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0 dB = 18.070mW/g = 25.14 dB mW/g
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Impedance Measurement Flot for Body TSL
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