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Product Name TWO WAY RADIO

Test Model UV-E5

Hardware Version N/A

Software Version N/A

Exposure Category: Occupational/Controlled Exposure
Device Category FM UHF Portable Transceiver
Modulation Type FM

TX Frequency Range 400-480MHz

Rated Power S5Watt

Maximum Peak Power

UHF: 36.67dBm

Channel Spacing

12.5kHz

Antenna Type

External Antenna

Antenna Gain

2.2dB

Body-Worn Accessories:

Belt Clip with headset

Face-Head Accessories:

None

Battery Type (s) Tested:

DC8.4V by battery

Note: The sample used for testing is end product.

1.2. Test Procedure

1 | Setup the EUT for two typical configuration of hold to face and body worn individually

2 | Power on the EUT and make it continuously transmitting on required operating channel

3 | Make sure the EUT work normally during the test

1.3. Test Environment
Ambient conditions in the laboratory:

Items Required Actual
Temperature (°C) 18-25 21+2
Humidity (%RH) 30-70 56
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2. SAR Measurement System

2.1. COMOSAR System Description
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The COMOSAR 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 Opensar 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.

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.
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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 Post processor, COMOSAR 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 1, the spatially steep distribution f3 and f2 accounts for H-field cancellation on the phantom/tissue
surface.
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2.2. COMOSAR E-Field Probe
The SAR measurement is conducted with the dissymmetric probe manufactured by SPEAG.
The probe is specially designed and calibrated for use in liquid with high permittivity. The
dissymmetric 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, EN62209-1, IEC 62209, etc.) Under ISO17025. The calibration data are in Appendix D.
2.2.1. Isotropic E-Field Probe Specification

Model SSE5

Manufacture Satimo

frequency 0.3GHz-6 GHz
Linearity:+0.2dB(100 MHz-6 GHz)

Dynamic 0.01W/Kg-100W/Kg

Range Linearity:+0.2dB

Dimensions Overall length:330mm

Length of individual dipoles:4.5mm
Maximum external diameter:8mm
Probe Tip external diameter:5mm
Distance between dipoles/

\probe extremity:2.7mm

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 3 GHz with precision of better
30%.

2.3 Robot

The COMOSAR system uses the high precision robots TX90 .
XL type out of the newer series from Satimo SA (France).For
the 6-axis controller COMOSAR system, the KUKA robot
controller version from Satimo is used.
The XL robot series have many features that are important for
our application:

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
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The video positioning system is used in OpenSAR to check the
probe.Which is composed of a camera, LED, mirror and
mechanical parts. The camera is piloted by the main computer
with firmware link.

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.

2.5. Device Holder

The COMOSAR 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 COMOSAR device holder has been made out of low-loss
POM material having the following dielectric parameters: relative
permittivity er =3 and loss tangent & = 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.
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2.6. Elliptic Phantom

The Elliptic Phantom is a fiberglass shell flat phantom
with 2mm+/- 0.2 mm shell thickness. It has only one
measurement area for Flat phantom
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3. Tissue Simulating Liquid

3.1. The composition of the tissue simulating liquid

Ingredient (% Weight) 450 MHz
Tissue Type

Head Body
Water 38.56 51.16
Salt (NaCl) 3.95 1.49
Sugar 56.32 46.78
HEC 0.98 0.52
Bactericide 0.19 0.05
Triton X-100 0.0 0.0
DGBE 0.0 0.0
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3.2. Tissue Calibration Result

The dielectric parameters of the liquids were verified prior to the SAR evaluation using
COMOSAR Dielectric Probe Kit and R&S Network Analyzer ZVL6 .

Head Tissue Stimulant Measurement
Tissue Tem
Frequency (MHz) Description Dielectric Parameters ] P
O[s/
Reference result & [s/m]
+5% window 43.50 0.87 N/A
450 MHz - 41.32 to 45.67 0.85 to 0.94
Jul. 13, 2012 42.23 0.86 21.0
Body Tissue Stimulant Measurement
Frequency (MHz Tissue Tem
a y{ ) Description Dielectric Parameters CCl P
er O[s/m
Reference result [s/m]
+5% window 56.7 0.94 N/A
450 MHz o 53.87 to 59.53 0.85 to 1.034
Jul. 13, 2012 56.25 0.93 21.0
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3.3. Tissue Dielectric Parameters for Head and Body Phantoms
The head tissue dielectric parameters recommended by the IEEE SCC-34/SC-2 in P1528 have been

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

Target Frequency head body
(MHz) &r o (S/m) &r o (S/m)
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

(& r=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

The dipoles used is based on the IEEE-1528 standard,
and is complied with mechanical

and electrical specifications in line with the
requirements of both IEEE and FCC Supplement C. the
table below provides details for the mechanical and
electrical

Specifications for the dipoles.

Frequency L (mm) h (mm) d (mm)

450MHz 290 166.7 6.35
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4.1.2. Validation Result

System Performance Check at 450 MHz for Head

Validation Kit: SN 46/11 DIP 0G450-184

Frequency Description SAR [w/kg] 1g SAR [w/kg] 10g Tissue Temp.[°C]
Reference result + 4.58 3.06 N/A
450 MHz 10% window 41210 5.03 2.754 to 3.366
Jul.13,2012 5.021 3.087 21.0

Note: All SAR values are normalized to 1W forward power.
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4.2. SAR Measurement Procedure
The COMOSAR calculates SAR using the following equation,

-

c:.r|E B
S4R =—-— "
o

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 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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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 and Occupational Environment

Type Exposure Limits

General Population /
Uncontrolled
Environment Limit
(W/Kg)

Occupational /
Controlled Exposure
Environment
(W/Kg)

Spatial Average SAR (whole body)

1.60

8.0
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Equipment Manufacturer/Mo . Current Next calibration
Lo Identification No. . .
description del calibration date date
SAR Probe Satimo SN_3511_EP132 12/09/2011 12/08/2012
. Validated. No cal | Validated. No cal
Phantom Satimo SN_4511_SAM90 . .
- - required. required.
L . Validated. No cal | Validated. No cal
Liquid Satimo - . .
required. required.
Comm Tester R&S - CMU200 069Y7-158-13-712 12/09/2011 12/08/2012
Multimeter Keithley 2000 1188656 12/09/2011 12/08/2012
SN46/11 DIP
Dipol ti ID4 12/09/2011 12/08/2014
ipole Satimo SID450 0G450-184 /09/20 /08/20
Amplifier Aethercomm SN 046 12/09/2011 12/08/2012
Power Meter HP E4418A US38261498 03/30/2012 03/29/2013
Rhode & Sch
Network Analyzer | ° eZVAC warz SN100132 02/07/2012 02/06/2013

Note: Per KDB 50824 Dipole SAR Validation Verification, AGC Lab has adopted 3 years calibration intervals.
On annual basis, every measurement dipole has been evaluated and is in compliance with the following

criteria:

1. There is no physical damage on the dipole;
2. System validation with specific dipole is within 10% of calibrated value;
3. Return-loss is within 20% of calibrated measurement;

4. Impedance is within 5Q of calibrated measurement.
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Satimo Uncertainty

Measurement uncertainty for 300 MHz to 6 GHz averaged over 1 gram / 10 gram.

. . Std. Std. .

Error Description Sec (1—‘(’2) FSIZ? Div. (%) g%g (1gl;J)n(§%) (10331&%) \(/\Qf)f
Measurement System
Probe Calibration E.2.1 6 N 1 1 1 6 6 o
Axial Isotropy E.2.2 3 R T | (g™ | (1-cp)'? | 1.22474 | 122474 | =
Hemispherical Isotropy E.2.2 5 R ¥3 | VG, ¥C, 2.04124 | 2.04124 w0
Boundary Effects E.2.3 1 R 43 |1 1 0.57735 | 0.57735 =
Linearity E24 5 R ¥3 |1 1 2.88675 | 2.88675 o
System Detection E.2.5 1 R v3 |1 1 0.57735 | 0.57735 o
Limits
Readout Electronics E.2.6 0.5 N 1 1 1 0.5 0.5 =
Response Time E.2.7 0.2 R ¥3 |1 1 0.11547 | 0.11547 =
Integration Time E.2.8 2 R ¥3 |1 1 1.1547 1.1547 S
RF Ambient Noise E.6.1 3 R ¢3 |1 1 1.73205 | 1.73205 =
Probe Positioner E.6.2 2 R ¥3 |1 1 1.1547 1.1547 =
Mechanical Tolerance
Probe Positioning with E.6..3 1 R +3 |1 1 0.57735 | 0.57735 =
Respect to Phantom Shell
Extrapolation,interpolation E.5.2 1.5 R ¥3 |1 1 0.86603 | 0.86603 o
and Integration Algorithms for
Max. SAR Evaluation
Dipole
Device Positioning 8E42 |1 N +3 |1 1 0.57735 | 0.57735 N-1
Power Drift 8.6.6.2 2 R v3 |1 1 1.1547 1.1547 e
Phantom and Tissue
Parameters
Phantom Uncertainty E.3.1 4 R <3 |1 1 2.3094 2.3094 e
Liquid Conductivity (target) E.3.2 5 R +3 | 0.64 0.43 1.84752 | 1.2413 s
Liquid Conductivity (meas.) E.3.3 2.5 N 1 0.64 0.43 1.6 1.075 S
Liquid Permittivity (target) E.3.2 3 R +3 | 06 0.49 1.03923 | 0.8487 o
Liquid Permittivity (meas.) E.3.3 25 N 1 0.6 0.49 1.5 1.225 M
Combined Standard RSS 8.09272 | 7.9296
Uncertainty
Expanded Uncertainty k 16.18544 | 15.8594
(95%CONFIDENCE
INTERVAL)




8. Conducted Power Measurement

Report No.: AGC20N120601-2S1
Page 19 of 59

Measured Conducted Output power

Frequency .
(MHz) Channel Spacing Max. Peak Power Avg. Power
(dBm) (dBm)
400.025 36.57 33.52
450.000 12.5KHz 36.62 32.71
479.975 36.67 33.67
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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 KDB64

and Body SAR was performed with the device configurated with all accessories close to the Flat
Phantom.

9.1.2. Operation Mode

Set the EUT to maximum output power level and transmit on lower, middle and top channel with 100%
duty cycle individually during SAR measurement.

9.1.3. Co-located SAR

The following KDB was used for assessing this device.

KDB 447498, KDB 643646 and KDB450824



9.1.4. Test Result
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SAR MEASUREMENT

Ambient Temperature (°C) : 21 +2

Relative Humidity (%): 52

Liquid Temperature (°C) : 21 +2

Depth of Liquid (cm):>15

Product: TWO WAY RADIO

Test Mode: Hold to Face with 2.5 cm separation(UHF)

SAR 1g with | SAR 1g with
Frequency Avg. Power o
Test ) 100% duty 50% duty | Limit
" . Power | Drift
Position Separation Cycle cycle (W/kg)
channel MHz (dBm) | (£0.2dB)
(KHz) (W/kg) (W/Kg)

Face Up Low 400.025 12.5 33.52 -0.05 1.268 0.634 8.0
Face Up Middle | 450.000 12.5 32.71 -0.03 4.770 2.385 8.0
Face Up Top 479.975 12.5 33.67 -0.04 1.358 0.679 8.0

Note: when the 1-g SAR of middle channel is < 3.5 W/kg, testing for other channel is optional. refer to KDB

643646.

SAR MEASUREMENT

Ambient Temperature (°C) : 21 +2

Relative Humidity (%): 52

Liquid Temperature (°C) : 21 £2

Depth of Liquid (cm):>15

Product: TWO WAY RADIO

Test Mode: Body worn with all accessories(UHF)

SAR 1g with | SAR 1g with
Frequency Avg. Power -
Test Power | Drift 100% duty 50% duty | Limit
Position Separation Cycle cycle (W/kg)
channel MHz (dBm) | (£0.2dB)
(KHz) (W/kg) (W/Kg)
Back Touch Low 400.025 12.5 33.52 -0.05 2.605 1.302 8.0
Back Touch | Middle | 450.000 12.5 32.71 -0.03 8.454 4.277 8.0
Back Touch Top 479.975 12.5 33.67 -0.04 2.857 1.429 8.0

Note: when the 1-g SAR of middle channel is < 3.5 W/kg, testing for other channel is optional. refer to KDB

643646.
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Appendix A. SAR System Validation Data
Test Laboratory: AGC Lab Test date: Jul. 13, 2012
System Check Head 450MHz
DUT: Dipole 450 MHz Type: SID 450
Communication System: CW; Communication System Band: CW 450.0 MHz; Duty Cycle: 1:1; Conv.F=6.06
Frequency: 450 MHz; Medium parameters used: f = 450 MHz; o = 0.86 mho/m; er =42.23; p = 1000 kg/m? ;
Phantom Type: Elliptical Phantom; Input Power=20dBm
Ambient temperature ( “C): 21.0, Liquid temperature (‘C): 21.0

Probe:SSES5; Calibrated: 12/09/2011
- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: Flat Phantom; Type: Elliptical Phantom
- Measurement SW: OpenSAR V4 02 0

Configuration/System Check CW 450 MHz Head/Area Scan: Measurement grid: dx=8mm,dy=8mm
Configuration/System Check CW 450 MHz Head/Zoom Scan : Measurement grid: dx=8mm,
dy=8mm, dz=5mm,

SURFACE SAR VOLUME SAR

Surfwes Budisted Tnvinsity RS ]

120}

ALh, Y Y v y v Y T !
SAE [ e : u e A W W A Gucel
F 2 faa) i T faa)

Maximum location: X=1.00, Y=1.00

SAR 10g (W/Kg) 0.308660
SAR1g (W/Kg) 0.502057
Z (mm) 0.00 4.00 9.00 14.00 19.00

SAR (W/Kg) 0.0000 0.4930 0.3032 0.1943 0.1344
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Appendix B. SAR measurement Data
Test Laboratory: AGC Lab Test date: Jul. 13, 2012
CW450 Low- Face up 2.5 cm separation
DUT: TWO WAY RADIO; Type: UV-E5
Communication System: CW; Communication System Band: CW 400.025 MHz; Duty Cycle: 1:1; Conv.F=6.06
Frequency: 400.025 MHz; Medium parameters used: f = 450 MHz; o = 0.86 mho/m; &r = 42.23;
p = 1000 kg/m?® ; Phantom Type: Elliptical Phantom
Ambient temperature ('C): 21.5, Liquid temperature ("C): 21.0

Satimo Configuration:
Probe:SSES5; Calibrated: 12/09/2011
- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: Flat Phantom; Type: Elliptical Phantom
- Measurement SW: OpenSAR V4 _02_01

Configuration/CW 450 for low head/Area Scan (6x8x1): Measurement grid: dx=20mm, dy=20mm
Configuration/CW 450 for low head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm,

Area Scan ep_direct_droit2_surf8mm.txt
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Elliptical Phantom
Device Position Face up 2.5 cm separation to Phantom
Band CW 400.025
Channels Low
Signal Crest factor: 1
SURFACE SAR VOLUME SAR

Surfwes Budisted Intassity S aenl oy b ]

F I () [ER T (am)

Maximum location: X=10.00, Y=-24.00
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SAR 10g (W/Kg) 0.928459
SAR1g (W/Kg) 1.267567
Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) 0.0000 1.3127 0.9884 0.7474 0.5681
SAR, Z Axis Scan (X = 10, Y = -24)
1.3-
1.2 \'\\
~ ™,
1.0
et )
=
eg 0.8 \L\M
0.6 \E“"-.
|:I.~'J¢—I \H‘ 1
0.0 25 5.0 T.5 1000 125 15.0 1T7.5% 2000 22.5 25.0
Z [mm)

3D screen shot Hot spot position
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Test Laboratory: AGC Lab Test date: Jul. 13, 2012
CW450 Middle- Face up 2.5 cm separation
DUT: TWO WAY RADIO; Type: UV-E5
Communication System: CW; Communication System Band: CW 450.000 MHz; Duty Cycle: 1:1; Conv.F=6.06
Frequency: 450.000 MHz; Medium parameters used: f = 450 MHz; o = 0.86 mho/m; &r = 42.23;
p = 1000 kg/m?® ; Phantom Type: Elliptical Phantom
Ambient temperature ('C): 21.5, Liquid temperature ("C): 21.0

Satimo Configuration:
Probe:SSES5; Calibrated: 12/09/2011
- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: Flat Phantom; Type: Elliptical Phantom
- Measurement SW: OpenSAR V4 _02 01

Configuration/CW 450 for Mid head/Area Scan (6x8x1): Measurement grid: dx=20mm, dy=20mm
Configuration/CW 450 for Mid head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm;

Area Scan ep_direct_droit2_surf8mm.txt

ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast

Phantom Elliptical Phantom

Device Position Face up 2.5 cm separation to Phantom

Band CW 450.000

Channels Middle
Signal Crest factor: 1

SURFACE SAR VOLUME SAR

3 I (me) [24 T fam)

Maximum location: X=14.00, Y=-25.00
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SAR 10g (W/Kg) 3.450926
SAR1g (W/Kg) 4.770034
Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) 0.0000 4.9465 3.6597 2.7347 2.0698
SAR, Z Axis Scan (X = 14, Y = -25)
4.9-
4.5 \\-
N
&35
=
E 3.0
2.5 ~
2.0
l.E—I S 1
0.0 25 5.0 T.5 1000 125 15.0 1T7.5% 2000 22.5 25.0
Z (mm)

3D screen shot Hot spot position
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Test Laboratory: AGC Lab Test date: Jul. 13, 2012
CWwW450 High- Face up 2.5 cm separation
DUT: TWO WAY RADIO; Type: UV-E5
Communication System: CW; Communication System Band: CW 479.975 MHz; Duty Cycle: 1:1; Conv.F=6.06
Frequency: 479.975 MHz; Medium parameters used: f = 450 MHz; o = 0.86 mho/m; &r = 42.23;
p = 1000 kg/m?® ; Phantom Type: Elliptical Phantom
Ambient temperature ('C): 21.5, Liquid temperature ("C): 21.0

Satimo Configuration:
Probe:SSES5; Calibrated: 12/09/2011
- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: Flat Phantom; Type: Elliptical Phantom
- Measurement SW: OpenSAR V4 _02 01

Configuration/CW 450 for Mid head/Area Scan (6x8x1): Measurement grid: dx=20mm, dy=20mm
Configuration/CW 450 for Mid head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm;

Area Scan ep_direct_droit2_surf8mm.txt

ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast

Phantom Elliptical Phantom

Device Position Face up 2.5 cm separation to Phantom

Band CW 479.975

Channels High
Signal Crest factor: 1

SURFACE SAR VOLUME SAR

F 2 faa) [ 1 faa)

Maximum location: X=9.00, Y=-32.00
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SAR 10g (W/KQg) 0.988087
SAR1g (WI/Kg) 1.357540
Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) 0.0000 1.4058 1.0530 0.7888 0.5908
SAR, Z Axis Scan (X = 9, Y = -32)
1.4 N
2 AN
QT 1.0
E
=R e
i o]
\'-..
0.6 H\
0.4- [

.o E.5

1
5.0 T.5 1000 125 15.0 1T7.5 2000 22,5 25.0
Z (mm)

3D screen shot

Hot spot position
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Test Laboratory: AGC Lab Test date: Jul. 13, 2012
CW450 Low-Body-touch
DUT: TWO WAY RADIO; Type: UV-E5
Communication System: CW; Communication System Band: CW 400.025MHz; Duty Cycle: 1:1; Conv.F=6.06
Frequency: 400.025 MHz; Medium parameters used: f = 450 MHz; o = 0.93 mho/m; &r = 56.25;
p = 1000 kg/m?® ; Phantom Type: Elliptical Phantom
Ambient temperature ('C): 21.5, Liquid temperature(C): 21.0

Satimo Configuration:
Probe:SSES5; Calibrated: 12/09/2011
- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: Flat Phantom; Type: Elliptical Phantom
- Measurement SW: OpenSAR V4 _02 01

Configuration/CW 450 for low touch/Area Scan: Measurement grid: dx=20mm, dy=20mm
Configuration/CW 450 for low touch/Zoom Scan: Measurement grid: dx=8mm,dy=8mm, dz=5mm,

Area Scan ep_direct_droit2_surf8mm.ixt
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Elliptical Phantom
Device Position Back close to Phantom with Accessories
Band CW 400.025
Channels Low
Signal Crest factor: 1
SURFACE SAR VOLUME SAR

]

=3 I () [ER T (am)

Maximum location: X=-7.00, Y=-24.00



Report No.: AGC20N120601-2S1
Page 31 of 59
SAR 10g (W/KQg) 1.841008
SAR1g (WI/Kg) 2.604632
Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) 0.0000 2.5071 1.8158 1.3326 0.9958

SAR M/kg)

.ol
JE25
.oo
LT3
.50
.23
.aa

SAR, Z Axis Scan (X = -7, Y = -24)
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™.
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3D screen shot Hot spot position
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Test Laboratory: AGC Lab Test date: Jul. 13, 2012
CWwW450 Middle -Body -touch
DUT: TWO WAY RADIO; Type: UV-E5
Communication System: CW; Communication System Band: CW 450.000 MHz; Duty Cycle: 1:1; Conv.F=6.06
Frequency: 450.000 MHz; Medium parameters used: f = 450 MHz; o = 0.93 mho/m; ¢r = 56.25;
p = 1000 kg/m?® ; Phantom Type: Elliptical Phantom
Ambient temperature ('C): 21.5, Liquid temperature(C): 21.0

Satimo Configuration:
Probe:SSES5; Calibrated: 12/09/2011
- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: Flat Phantom; Type: Elliptical Phantom
- Measurement SW: OpenSAR V4 _02 01

Configuration/CW 450 for Mid touch/Area Scan: Measurement grid: dx=20mm, dy=20mm
Configuration/CW 450 for Mid touch/Zoom Scan: Measurement grid: dx=8mm,dy=8mm, dz=5mm,

Area Scan ep_direct_droit2_surf8mm.ixt
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Elliptical Phantom
Device Position Back close to Phantom with Accessories
Band CW 450.000
Channels Middle
Signal Crest factor: 1
SURFACE SAR VOLUME SAR

=3 I () [0 T (am)

Maximum location: X=-7.00, Y=-41.00
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SAR 10g (W/Kg) 5.917680
SAR1g (W/Kg) 8.453851
Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) 0.0000 8.1528 5.8513 4.2592 3.1620
SAR, Z Axis Scan (X = -7, Y = —41)
g§.15- 5
N
T.00 N
"W B, 00 N
= Y
5 .,
5 -
“ 400
T
3.00
233 —
0.0 2.5 50 7.5 10.0 125 15.0 17.5 20.0 22.5 25.0
Z [mm)
3D screen shot Hot spot position
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Test Laboratory: AGC Lab Test date: Jul. 13, 2012
Cw450 High -body -touch

DUT: TWO WAY RADIO; Type: UV-E5

Communication System: CW; Communication System Band: CW 479.975 MHz; Duty Cycle: 1:1; Conv.F=6.06
Frequency: 479.975 MHz; Medium parameters used: f = 450 MHz; o = 0.93 mho/m; &r = 56.25;

p = 1000 kg/m?® ; Phantom Type: Elliptical Phantom

Ambient temperature ('C): 21.5, Liquid temperature("C): 21.0

Satimo Configuration:
Probe:SSES5; Calibrated: 12/09/2011
- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: Flat Phantom; Type: Elliptical Phantom
- Measurement SW: OpenSAR V4 _02 01

Configuration/CW 450 for high touch/Area Scan (6x8x1): Measurement grid: dx=20mm, dy=20mm
Configuration/CW 450 for high touch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm;

Area Scan ep_direct_droit2_surf8mm.txt
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Elliptical Phantom

Device Position

Back close to Phantom with Accessories

Band CW 479.975
Channels High
Signal Crest factor: 1
SURFACE SAR VOLUME SAR

]

=3 I () [0 T (am)

Maximum location: X=-8.00, Y=-38.00
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SAR 10g (W/KQg) 1.972825
SAR 1g (WI/KQg) 2.856916
Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) 0.0000 2.7577 1.9583 1.4083 1.0318
SAR, Z Axis Scan (X = -8, Y = —-38)
2 TR -
2 50- \'\\
? E5-
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£1.75- M,
M 1.50- \"-
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Z (mm)
3D screen shot Hot spot position
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Appendix C. TEST SETUP PHOTOGRAPHS &EUT PHOTOGRAPS
Test Setup Photographs
Face Up with 2.5 cm Separation Distance.

Body Back Touch with all accessories
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EUT PHOTOGRAPS

TOTAL VIEW OF EUT

TOP VIEW OF EUT
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BOTTOM VIEW OF EUT

FRONT VIEW OF EUT
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BACK VIEW OF EUT

LEFT VIEW OF EUT
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RIGHT VIEW OF EUT
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INTERNAL VIEW OF EUT - 1
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INTERNAL VIEW OF EUT-3
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Appendix D. Probe Calibration Data

SATIMO

Thes mescrrwres winion compary

COMOSAR E-Field Probe Calibration Report

Ref: ACR343.2.11.5ATU.A

ATTESTATION OF GLOBAL COMPLIANCE CO.
LTD.

1&2F, NO.2 BUILDING, HUAFENG NO.1 INDUSTRIAL
PARK, GUSHU COMMUNITY XIXIANG STREET

BAOAN DISTRICT, SHENZHEN, P.R. CHINA

SATIMO COMOSAR DOSIMETRIC E-FIELD PROBE
SERIAL NO.: SN 35/11 EP132

Calibrated at SATIMO US
2105 Barrett Park Dr. - Kennesaw, GA 30144

ACCREDITED)
Calioon CERT 21044 0]

12/09/11

SRR

This document presents the method and resdts from an accredited COMOSAR Doamelne E-Field
Probe calibration perfommed in SATIMO USA usng the CALISAR / CALTEAIR test bench, for use
with a SATIMO COMOSAR syslem enly Al calibration results are traceable to natonal
m etrology mnstitutions
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COMOSAR E-FIELD PR OBE CALIBRATION REPORT Ref ACR M3 2115ATILA

Merne Funetion Deate Signatire
FPrepared by » Jérdme LITC Product Manager 12/3/2011 f;f‘%'a;
=
Checlked by - Jérdme LTTC Product Manager 1232011 ’,:':?'5
Approved by - Eim RUTEOWSKI Quality Manager 1232011 o Patthauih

Customer MName

ATTESTATION
L OF GLOBAL
Distribution . COMPLIANCE
CO LTD.

Issue Date Meadi fieations
A 12/2011 Initial release

Fage: 29
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Ref ACR. 3211 5ATU A

SATIMO

1 DEVICE UNDER TEST

Device Under Test

[ Device 'Type

COMOSAR DOSIMETRIC E FIELD PROBE

Manufacturer Satimo

Maodel SSES

cenal Number SH 35/11 EP132
Froduct Condition (new /used) new

Frequency Range of Probe 0.1 GHz-3GHz

Eesistance of Three Dipoles at Connector

Dipole 1: E1=1.200 i3
Dipeole 2 E2=1.214 MO
Dipele 3: E3=1.004 M3

A yearly calibrah on interval 1s recommended.

2 FRODUCT DESCRIPTION

21 GENERAL INFORMATION

Satimo’ s COMOSAE E field Probes are built in accordance to the IEEE 1528, OET 65 Bulletin C

and CEITEC 62209 standards.

Figure 1 — Satisme COMOSAR Dosipwiric E field Dipole

Probe Length 330 mm
Length of Individual Dipoles 4.5 mm
Maximum external diameter &mm
Probe Tip External Diameter 5 mm
Distance between dipoles / probe extremity | 2.7 mm

3 MEASUREMENT METHOD

The IEEE 1528, CET 65 Bulletin C, CEWNELEC ENS0361 and CELIEC 62209 standards provide
recommended practices for the probe calibrations, mcluding the performance charactenstics of
interest and methods by which te assess their affect. All calibrations / measurements perfoermed meet

the fore mentioned standards.

31 LINEARITY

The evaluation of the lineanty was done in free space using the waveguide, performing a power

sweep to cover the SAE range 0.01W/ikg te 10

0W/kg,

Fage: 4%

Tias documart shall not ba reproduwed, axcapt in il o dn part, withow the written apperoval of SATIMG
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COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref ACRHM3IZ115ATT.A

22 SENSTTIVITY

The sensitivity factors of the three dipoles were determined using a two step calibration method (air
and fiaane simalating 1) naing wawemnides az eontlined in the standards

3.3 LOWELR DTETTCTICN T IMWTT

The lower detoction limit waz asscsscd uasing the samec moasurcment sct up as veed for the lincarity
measurement. The required lower detection limit 15 10 mWikg

94 TEOTROPY

The aual isotropy was evaluated by exposing the probe to a reference wave from a standard dipole
with the dipole mounted under the flat phantom in the test configuraton suggested for system
validations and checks The probe was rotated along its main axis from 0 - 360 degreesin 15 degree
stepps. The hemispherical isotropy 1z detertnined by inserting the probe in a thin plastic box filled
with tissue-equivalent liquid, with the plastic box 1lluminated with the fields from a half wave dipole.
The dipole 15 rolaled aboul 1ls axis (O"=1807 10 157 imeremenls. AL each slep the probe 1s rolaled

aboutits amis (0°-3607),

35 BOUNDAERY EFFECT

The bonndary effert 12 defined a2 the dewiation between the SAR measured data and the reperted
exponential decay in the liquid when the probe 15 oriented normal to the interface. To ewaluate this
effect, the liquid filled flat phantom is exposedto fields from either a reference dipole or waveguide.
With the probe normal to the phantom surface, the peak spatial average SAE i3 measured and
compared to the anal vtical value at the surface.

4 MEASUREMENT UNCERTAINTY

The gmdelines cutlined in the ITEEE 1522, TET &5 Bulletin ', CEMELEC ER50361 and CELIEC
62209 standards were foll owed to generate the measurement uncertainty associated with an E-field
probe cabbration using the waveguide techricue. All unecertmnbes listed below represent an

expanded uncertainty expreszed at approximately the 95% confidence level uzing a coverage factor
of k=2, traceable to the Internationally Accepted Guides to Measurement Uncertainty.

Uncertainty analysis of the probe calibration in waveguide
Uncertainty Probahility . . . Stand ard
ERROR SOURCES value (%) | Distribution Divisor | Uncertainiy (V)
Ineiderd or forwatrd powet 3.00% Rectanmidar V3 | 1 1.732%
Feflected power 3.00% Rectanmidar j | 1 1.732%
Licuid conductiwity 5.00% Rectangidar xg I 1 2 EET%
Licuid permittivity &.00%; Rectangidar -.."'3_’ | 1 2.300%
Ficld homogso ty 3.00% Reoctangadar V3 1 1.732%
Field probe positioning 5.00% Rectanmidar J I 1 2.E8T7%
Field probie linearity 3.00% Rectanmidar ﬁ,-"?T | 1 1.732%
Fage: W3
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SATIMO
Comb ined standard uncertainty SEIL%
Exp anded uncertainty
05 %% confidence level k=1 11 662%

3 CALTIBRATION MEASUREMENT RESULTS

Calibration Parameters
Ligquid Temperature 21°C
Lab Temperature 21°C
Lab Humidity 45 %

51 ZEMESTTIVITY I ATE

Hormz dipole | Hormy dipole | Honmez dipole
1 WV | 2 owi ovim)™ | 3 (W iV
5.01 .86 4.77

DCP dipole 1 | DCE dipole 2 | DCF dipole
(i) (m%) (m W
99 104 101

Calibrati on curves et=f(V) (1=1,2.3) all ow to obtain H-field value using the formula:
E=\JE:+EB +E}

Calibration curves
B20-

g
::,,-f"'J [Dipole

= Dipole 2

[ = i

=] = =

I1|:l = i
g

E-Field [VAn)

200-

100~ f/ -.
~

1_ ] ] 1
000 005 010 015 020 025 030 035 043
Valtage [V)

Fage: &9
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Faf ACR321154ATIA

52 LIMEARITY

Linearity Error [dB]

1.00-
0.75-

Linearity

0.50-

0.25-

A T aaiasad

0.25-
.50~

0.75-

-1.00-
0

E-Field (V/m)

Linearityl+/-2.29% (+~0.10dB)

100 200 300 400 500 600 700 8OO 900 ‘EJ:IBB

5.3 EEMEITIVITY IN LIOTID
Liguid Freguency P ermittivity Epsilon (3m) CopwE
(hIHz +i-
100LIH )
HL300 300 44.76 0.2a 591
HL450 450 42.53 028 a.0a
HL200 00 41.54 097 a2l
HL1200 1750 38.35 138 a0l
HL1200 1820 39,43 142 0.4
HL2000 1950 40.34 1.44 577
HL 2450 2450 32.99 124 5460
LOWER DETECTION LIMTT: 7mWikg
Fage: 74
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SATIMO

54 IECTRECOPY
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COMOSAR E-FIELD PROBE CALIBRATION REPORT

SATIMO

6 LIST OF EQUIPMENT

Equiprnenl Surnmeary Shieel

test. Mo cal required.

Equipment MManufacturer / Identification Mo Current Mext Calibration
Description Model ‘| Calibration Date Date
Flat Phantom Satimo SN-20/9-San7q [0 1dated. Mo cal slidated.  No - cal
equired. equired.
COMOSAR Test Bench arsion 3 N alidated. Mo cal alidated. MNa  cal
equired. equired.
Network Analyzer | R0 2 Rehwarz SN100132 02/2010 02/2013
Refersnce Probe Satimo EP 94 SN 3708 Characterized prior to |Characterized prior to
test. Mo cal required. Jtest. MNo cal reguired.
hultirneter Keithley 2000 1188656 1142010 11/2013
Signal Generator Agilent E4438C A 4207055 1 1272010 12/2013
Amp lifier Asthercomm SN 045 (lih_aracter.i_zed prior to Ch_aramer_i_zed prior to
esl. Mo cal regquired. Jlesl. Mu cal required.
FPawer Meter HP E4418A 1538261498 1142010 11/2013
Power Sensar HF ECP-EZBA L1S37151460 1142010 1142013
Dira ctional Coupler Marda 4216.20 01386 Characterized prior to |Characterized prior to

test. Mo calrequired.

Waveguide

Mega Industries

0BSY7-158-13-712

alidated. Mo cal

alidated. Mo cal

equired. equired.
Waveguide Transition | Mega Industries | DB9¥7-158-13-701 eaq“u':!féz_d' Mo cal eaq"u':'iféz'f" Mo cal

Miaveguide Termination

Mega Industries

0G3Y7-158-13-7 01

alidated. Mo cal
equired.

alidated. Mo cal
equired.

Temperature S Humidity

Sensor

Contral Campany

11-661-2

342010

32012

Fage: 34
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Appendix E. Dipole Calibration Data

SATIMO

The microsawe vision company

SAR Reference Dipole Calibration Report

Ref: ACR343411.5ATU A

ATTESTATION OF GLOBAL CONMPLIANCE CO, LTD.

1&2F, WO.2 BUILDING, HUAFENG NO.1 INDUSTRIAL PARK, GUSHU
COMMUNITY XIXTANG STREET

BAOANDISTRICT, SHENZHEN, P.R. CHITNA

SATIMO COMOSAR REFEREMNCE DIPOLE

FREQUENCY: 450 MHE
SERIAL MO.: 5N 46.11 DIF 0G450-184

Calibrated at SATINMOUS
2105 Barrett Park Dr. - Kennesaw, GA 30144

ACCREDITED

Calbratan CERT #2246.00

12/09/11

BTl gty

Ths document presents the method and resuits from an aceredited SAR reference dipole calibration
pesformed in 3ATIMO U3A vaing the COWNOI AR test bench A1l calibration results are traceable
to nati onal m etrology irstitutions.




Report No.: AGC20N120601-2S1
Page 53 of 59

i SuR REFERENCE DIPOLE CALIBRATIONREPORT Feff ACR 34341 SATU.A
Diee Function Date Sigratire
Frepared by - Jerdme LTTZ Zroduct Manager SR ;;j:‘%'*
Checked by : Térsme LTTC Product Manager -2f3i2al1l J=
Approved By Kim EUTEOWSEL Cuality Manager 12372011 PPy Py
Ceectamer Marw
ATTESTATION
L : OF CLOBAT
Distributicn COMPLIANCE
iz LTLE.
Issue Date Modificagons
& 12972011 Inihal reease
Fage: &9
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref 4CR34341154T0.4
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SAR REFERENCE DIFOLE CALIBRATION REFORT Fef ACE 354 113ATU.A
SATIMOD

1 INTRODUCTION

This document contains a summaty of the requirements set forth by the TEEE 1528, OET &5 Bulletin
Cand CELTEC 62209 standards for reference dipoles used for SAER measurement system vali dati ons
and the measurements that were performed to verify that the product complies with the fore

mentioned standards.

2 DEVICE UTNDER TEST
Device Under Test
Drevice Type COMOEATR 450 MH= EEFEEENCE T IPCLE
Manufacturer Satimw
Iodel STD450
Zertal Mumber S A6Ef1T DR Qi3d50-184
Product Condition {new f used) new

A yrarly calibraton interwal 12 recomm enderd

3 FRODUCT DESCRIPTION

31 GEMEE AT THEORMATION

catime s CONOSATR Validation Dipeoles are built in accordance to the TREEE 15325, OET &5 Bulletin
C and CELUIEC 62202 standards. The product 15 designed for use with the COMOZIAE test bench
only.

I
Fivure 1 — Suiirne COMOSAR Falicdhaiion Dipole

Fage: 4%
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SAR REFERENCE DIPOLE CALIBRATION REPORT Fef ACR.3341154TT.A

4 MEASUREMENT METHOD
The TEEE 1528, OET &5 Bulletin © and CELTEC &220% standards prowide requirements for

teference dipoles used Jor syslem valldallon measuiemnenls.  The [ollowing measuremnenls were
petformed to werify that che product complies with the fore mentioned s:andards.

4.1 ERETUEREMN LOEERECIUIRENMETTTS

The dipele used for SAT system validation measurements and checks must have a return loss of =20
dB or better. The return loss measurement shall be performed agains: a liquid filled flat phantom,
with the phantom constucted as cutlined in the fore mentioned standards.

42 MECHAWICAT REQUIREMENTS

The IEEE 5td. 1528 and CELIEC 62209 standards specify the mechanical components and
dimensions of the validabhon dipeles, with the dimensions frequency and phantom shell thickness
dependent. The COWOZATR Lesl bench employs a 2 mon phoantom shell thickness therefore the

dipoles sold for usze with the COMMOZAE test bench comply with the requurements set forth for a 2
mm phantom shell thickness.

3 MEASUREMENT UNCERTATNTY

All uncertainties listed below represent an expanded uncertanty expressed at approxim ately the 95%
confidence level using a coverage factor of k=2, fraceable to the Internationally Accepted Guides o
IMMeasurement Uncertainty.

3.1 ERETUEMNIOSS

The following uncertainties apply to the retumn loss measurement:

Frequency hand Expanded Uncertainty on Return Loss
400-50000H = 0.1de

52 DUMABERSION MEA SR ERMEM]

The following uncertainties apply to the dimension measurements:

Length (mm) Expanded Uncertainty on Length
3-300 0.0 tnn

55 VALIDATION MWMEASTEEMENT

The guidelines outlined in the IEEE 1528, OET 65 Bulletin ©, CENELEC EIMN50361 and CELTEC
62209 standards were followed to generate the measurement uncertainty for walidation
measurements.

Scan Volume Expanded Uncertainty
lg 16.19 %%
10 g 19 86 %4
Fage: W&
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SAR REFERENCE DIPOLE CALIBRATION REFORT Ref ACE 3434 113ATTLA

¢ CALIMRATION MEASTREMENT RESTULTS

6.1 ERETUEMNLOSE

1 =To tee 410 43 430 ato 4 3@ e
5"
. .II f
33093
| 8 Fragaiancy M-z}

Freguency (V[Hz) Return Loss (dB) Requirement (dB)

450 -32.08 -20

6.2 MECHAWICAT DIWMENSTCHE
Frequency M Hz L mim h mm dmm
requlred meas ured required measured requ Ired measured
3040 420,01 8% 200.0 =1 % E.45 =1%:.
400 a0 0+1 3 FASS 1RE 7 +19% PASS E A5 =19, PAS &
758 178.0=1 %, 1000 =1 % E.35 =1%.
&35 1e1.0=1 %, 89,8 1%, JE=1%.
ET4ls] 148.0+1 %, 83,3 =1%. JE=1%.
1450 89,1 +1 %. 51.7 *1%. JEx1%.
1500 80,5 +1 %, SO0 1%, JEx1%.
1e49 79.80+1 %, 45.7 +1%. JEx1%.
1759 75.2 1 %. 42,9 1%, JEx1%.
1800 Ta+1 %, 41.7 +1%. JEx1%.
1900 E8.8+1 %, 39.5 +1%. JE*1%.
1959 EE.3 +1 %. 38.5 1%, JE*1%.
PR Ed.h 21 P, 40 E1%. 4Ex1%.
21040 Bl +l 36 5.7 +13%%. EN - -
2300 55.5 =1 4. 2.6 1% .61 %
2458 1.5 =1 % A04 =190 AE=1%.
2E00 A8.5 +1 L. 2E.8 1%L 4B+
000 1.5 =1 % PR S 1B+
3500 371 % 2E.4 +1%. JEx1%.
3700 3471 % 2E.4 1%, JE*1%.
Fagz: 64
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7 VALTDATION MEASTUREREINT

The EEE Std 1528, CET &5 Bulletin C end CELTEC 62209 standards state that the system
validation measurements must be performed asing a reference dipole meeting the fore mentioned
returt. loss and mechan: cal dimension requirercents. The walidation m=asurement must be performed
againit a liquid f£lled flat phantom, with the phantom constructed as sutlined in the fore mentioned
standards. Per the stardards, the dipele shall be positioned below the bottorn of the phantora, wita
the dipeole length centered and parallel to the longest dimension of the flat phantom, with he too
sutface of the dipole atthe described distance from the bottom surface of the phantom.

7l MEASTRENENT COMNDTTTON
Zoftwae CPENZAR VA
Phantcm BN 281 ELLIZ
Prohe SHARAL FPG12:
Liguid Head Liguid V alues: ens” 1 425 sigma: 088

Distatice between dipole center and lguid

15.0 mm

Area gzan resolution

de=8mirSdv=Emim

ZomndcanResolution

de=EmSdv=Emide=Smm

Frecuency 450 MHz
Ingndt povrer 21 dBm
Licuid Temperature 21 °C
Lab Temperahae 21 =
Lab Humidity 45 %
7.2 HEAD TIOUD WMEASTTREWMENT
F“:_‘ﬂfz"""‘ Relative permitthty [&,) Conductiaty (o) 5m
required measured required measured
300 45.3 £5% DBT 5%
450 43.5 5% PASS OB 5% EASS
P50 41.9 =5% OBt =5
835 41.5 5% .00 =5 %
G0 41.5 =5% 0.9 =5 %
1450 4005 =52 1.20 =5 2
1500 404 5% 1.25 5%
1640 402 =5 1.31+5%
1750 a0.1 =59 1.33 5%
1800 400 5% 1.40+5%
19038 400 5% 1.40+5%
1950 400 =5 % 1.40=5 %
2000 400 5% 1.0 =5 %
2100 9.8 +5% 1.48 5 %
230 389.5=5% 1675 %
2450 39.2 £5% 1.80+5%
2E00 9.0 +5% 1.96+5%
3000 8.5 5% 2.0 =5 %
3500 7.9 5% 2.91+5 %
Fage: M9
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SATIMG SAR REFERENCE DIFOLE CALIERATION REFORT Refl ACR. 3453411 34TT.A
=41 1IMIO

7.3 MEASTREWMMEWNT EESTILT

The TEEE &td 1228 and CELTEC 62209 standards state hat the sysiem walidation measurements

should produce the SAE walues shown below (for phantom thickness of 2 mm). within the
unicettainty Jor the systsm welidation Al SAR walues are normalized to 1 W forward power In

bracket, the measured ZAFE. is given with the used input power.

Frﬂ“:zm" 1 g 5AR [W/kg/W) 102 SAR W/ kg W)
required measured required measured

300 2.85 1.44

A5 g 58 A 80 [0 A8) 9 F 27097
750 2.49 5.55

335 4.56 E.i2

300 10,9 E.99

1450 29 15

1500 30.5 1E.8

1640 34.2 184

1750 36.1 10.3

1800 38.4 201

1900 3.7 205

1950 ap.5 209

2000 a1.1 711

100 436 719

2300 437 233

50 52.49 24

ZBOO 55.3 246

5000 E3.8 257

3500 £7.1 I

Smfane FlachalecIndarciy Zoamin'0ul

Cobars 5 cades
1

SAR, F Axis Scan o = -8, 7 = -B)

Z.Lits Conlial 05~
Z= 40 i iE_ua- N
| EXTS
e "‘-._‘_
150 ™
! ) P
BAVE Canodl | iE0 435 0] et —
F— Qaz550 F51L0 150 &4 B0 I00D  EQD

2 i)

[ imml [T ¥

Fage: 87
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8 LIST OF EQUIFMENT

Equipment Summa

Equipment Manufacturer f Identific ation Mo Current Next Calibration
Description Model ‘| Calibration Date Date
. alidated. Mo cal alidated. Mo cal
Flat Phantam Satimo SN-20/03-5ARM 1 erjuirad. equire d
COMOSAR Test Bench \arsion 3 A alidated. Mo cal alidated. Mo call
equired. Fequired.
Netwark Analyzer Rh“'jez‘g:\{,i“hwa” SM100132 0242010 022013
Calipers Carrera CALIFER-O1 1252010 1252013
Reference Prohe Satirmo EPG122 SN 18411 Characterized prior to|Characterized prior to

test. Mo cal required.

test. Mo calreguired.

Multimeter Keithle y 2000 1188656 1142010 1142013

Signal Generatar Agilent E4433C kA A07 0551 1242010 1242013
Amplifier Aetharcomm SN 045 Characterized prior to|Characterized prior to
test. Mo cal required. Jtest. Mo calrequired.

Fower Meter HPF E44184A, US38261498 1172010 1172013

Fower SJensor HF ECP-E2B4 U=37181460 1142010 1172013
Dire ctional Coupler Marda 4716-20 01386 Characterized prior to |Characterized prior to
test. Mo cal required. Jtest. Mo calrequired.

Temperature and
Humidity Sensor Control Campany 11-661-9 32010 32012
Fagez: 939
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