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Test Date
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1. General Information

1.1. EUT Description
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Product Name

Handheld two way radio

Model No. FDX

Hardware Version FD880-C

Software Version FD880 1.0.3

Exposure Category: Occupational/Controlled Exposure

Device Category

FM UHF Portable Transceiver

Modulation Type FM
TX Frequency Range 400-470MHz
Rated Power S5Watt

Maximum Peak Power

35.51Conducted/ E.R.P. 35.44dBm

Channel Spacing 12.5 kHz
Antenna Type External Antenna
Body-Worn Accessories: | Belt Clip
Face-Head Accessories: | None

Battery Type (s) Tested:

7.4 Vdc Rechargeable Li-On Battery

Note: 1.The sample used for testing is end product.

2. The SAR report for VHF operation is omitting according to KDB inquiry:233077

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 2112
Humidity (%RH) 30-70 56
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2.SAR Measurement System

2.1. COMOSAR System Description

—— b

A3
}_ T_comosar s S

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 rechargeablebatteries. 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 Postprocessor, COMOSARallows 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. 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

dissymmetricprobe has special calibration in liquid at different frequency.

SPEAG conducts the probe calibration in compliance with international and nationalstandards(e.g.
IEEE1528,EN62209-1,IEC 62209, etc.) UnderlSO17025. Thecalibration data are in Appendix D.

2.2.1. Isotropic E-Field Probe Specification

Model SSES

Manufacture Satimo

frequency 0.1GHz-3GHz
Linearity:+0.2dB(100MHz-3GHz)

Dynamic 0.01W/Kg-100W/Kg

Range Linearity:+0.2dB

Dimensions Overall length:330mm

Length of individual dipoles:4.5mm
Maxmum 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 TX90XL type out of the newer series from
Satimo SA (France).For the 6-axis controller
COMOSAR system, the KUKA robotcontroller version
from Satimo is used.

The XL robot series have many features that are
importantfor 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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2.4. Video Positioning Systerm

The video positioning system is used in OpenSAR to checkthe
probe.Which is composed of a camera, LED, mirror and
mechanical parts. The camera is piloted by the main computer .'f" |
with firewire 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 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.
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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

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 Temp
Frequency (MHz) Description Dielectric Parameters ]
er O[s/m
Reference result 43.50 ([) 87] N/A
450 MHz +5% window 41.33- 45.67 0.83-0.91
Feb.24, 2012 43.96 0.88 21.0
Body Tissue Stimulant Measurement
Frequency (MHz Tissue Tem
a v ) Description Dielectric Parameters CCl P
er o[s/m
Reference result 56.70 C[) 94] N/A
450 MHz +5% window 53.87-59.53 0.89 - 0.98
Feb.24, 2012 57.24 0.92 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 P1528have been
incorporated in the following table. These head parameters are derived fromplanar layer models
simulating the highest expected SAR for the dielectric properties andtissue thickness variations in a
human head. Other head and body tissue parameters thathave not been specified in P1528 are derived
from the tissue dielectric parameterscomputed from the 4-Cole-Cole equations described in Reference
[12] and extrapolatedaccording 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

(e r=relative permittivity, o = conductivity and p = 1000 kg/ms)



4. SAR Measurement Procedure

4.1. SAR System Validation

4.1.1. Validation Dipoles
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The dipoles used is based on the
IEEE-1528standard, and is complied with

mechanical

and electrical specifications in line with the
requirements of both IEEE and
FCCSupplement C. the table below
providesdetails 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 Liquid

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

Frequency Description SAR [w/kg] 1g SAR [w/kg] 10g Tissue Temp.[°C]
Reference result + 4.8 3.27 N/A
450 MHz 10% window 4.32105.28 2.943 to 3.597
Feb. 24, 2012 4.63 3.15 21.0

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




Report No.:AGC05111070181
Page 15 of 65

4.2. SAR Measurement Procedure
The COMOSAR calculates SAR using the following equation,
c:.r|E :
SAR =——
Q2

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 eachfrequency
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 scandimensions are larger
than the physical size of the resonating antenna. When the scansize is not large enough to cover the
peak SAR distribution, it is modified by eitherextending the area scan size in both the X and Y directions,
or the device is shifted withinthe predefined area.

The area scan is then run to establish the peak SAR location (interpolated resolution setat 1mm? ) which
is then used to orient the center of the zoom scan. The zoom scan is thenexecuted and the 1g and 10g
averages are derived from the zoom scan volume(interpolated resolution set at Tmm?3).

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 maximumSAR value will be reported
for the configuration or test mode.



5. SAR Exposure Limits
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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

Occupational /
Controlled Exposure
Environment

(W/Kg) (W/Kg)
Spatial Peak SAR
. . 1.60 0.4
(1g cube tissue for brain or body)
Spatial Average SAR (whole body) 0.08 8.0
Spatial Peak SAR
4.00 20.0

(10g for hands, feet, ankles and wrist)
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Equipment Manufacturer/Mo . Current Next calibration
L. Identification No. ) ]
description del calibration date date
SAR Probe Satimo SN_3511_EP132 12/09/2011 12/08/2012
Validated. N | | Validated. N I
Elliptical Phantom Satimo SN_4511_EP andated. Nocal | valdated. o ca
required. required.
. ) 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
Dipole Satimo SID450 12/09/2011 12/08/2014
0G450-184
Amplifier Aethercomm SN 046 12/09/2011 12/08/2012
Power Meter HP E4418A US38261498 12/09/2011 12/08/2012
Rhode & Schwarz
Network Analyzer ZVA SN100132 12/09/2011 12/08/2012

Note: Per KDB 50824 Dipole SAR Validation Verification, AGCLab has adopted 3 years calibrationintervals.
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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7. Measurement Uncertainty

Satimo Uncertainty

Measurement uncertainty for 300 MHz to 3 GHz averaged over 1 gram / 10 gram.

Error Description Sec Tol Prob. | Div. (Ci) (Ci) Std. Std. (Vi)

(%) Dist. 19 109 Unc. Unc. Veff
(19) (=%) | (10g)(x%)

Measurement System

Probe Calibration E.2A1 6 N 1 1 1 6 6 S

Axial Isotropy E22 |3 R ST (o)™ | (g™ | 1.22474 | 122474 | =

Hemispherical Isotropy E.2.2 5 R 3 "JCP '#JICP 2.04124 | 2.04124 o

Boundary Effects E.2.3 1 R 3 1 1 0.57735 | 0.57735 o

Linearity E.24 5 R 3 1 1 2.88675 | 2.88675 S

System DetectionLimits E.2.5 1 R 3 1 1 0.57735 | 0.57735 s

ReadoutElectronics E.2.6 0.5 N 1 1 1 0.5 0.5 S

Response Time E2.7 0.2 R +3 1 1 0.11547 | 0.11547 o

Integration Time E.2.8 2 R ¥3 |1 1 1.1547 1.1547 e

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 e

Mechanical Tolerance

Probe Positioning with E.6..3 1 R ¥3 |1 1 0.57735 | 0.57735 e

Respect to Phantom Shell

Extrapolation,interpolation E.5.2 1.5 R 3 1 1 0.86603 | 0.86603 S

and Integration Algorithms

for Max.SAR Evaluation

Dipole

Device Positioning 8,E42 |1 N +3 |1 1 0.57735 | 0.57735 N-1

Power Drift 8.6.6.2 2 R 3 1 1 1.1547 1.1547 o

Phantom and Tissue

Parameters

Phantom Uncertainty E.3.1 4 R 3 1 1 2.3094 2.3094 =

Liquid Conductivity(target) E.3.2 5 R +3 | 0.64 0.43 1.84752 | 1.2413 S

Liquid Conductivity(meas.) | E.3.3 25 N 1 0.64 0.43 1.6 1.075 o

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 15.8617 | 15.542

(95%CONFIDENCE

INTERVAL)




8. Conducted Power Measurement
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Measured Conducted Output power

Frt:l?nl.l[lezr;cy Channel Spacing Max. Peak Power Ave. Power
(dBm) (dBm)
400.025 35.51 32.35
435.05 12.5 35.36 32.16
469.975 35.46 32.23
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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 BodySAR was performed with the device configurated with all accessories close to the FlatPhantom.

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) : 2112

Relative Humidity (%): 52

Liquid Temperature (°C) : 21 £2

Depth of Liquid (cm):>15

Product: Handheld Two way Radio

Test Mode: Hold to Face with 2.5 cm separation

SAR1g with SAR 1g with
Frequency Ave. | Power I
Test Power | Drift 100% duty 50%duty Limit
Positi S ti Cycl I W/k
OSHON | channel | MHz | S°PNON | (iBm) | (£0.2dB) ycle oycle | (Wikg)
(KHz) (W/kg) (W/Kg)
Face Up Low 400.025 12.5 32.35 -0.04 5.214 2.607 8.0
Face Up Middle 435.05 12.5 32.16 -0.01 5.352 2.676 8.0
Face Up Top 469.975 12.5 32.23 -0.05 2.325 1.163 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) : 212

Relative Humidity (%): 52

Liquid Temperature (°C) : 21 £2

Depth of Liquid (cm):>15

Product: Handheld Two way Radio

Test Mode: Body worn with all accessories

SAR1g with | SAR 1g with
Frequency Ave. | Power L
Test Power | Drift 100% duty 50%duty Limit
Position Separation Cycle cycle (W/kg)
channel MHz (dBm) | (x0.2dB)
(KHz) (W/kg) (W/Kg)
Back Touch Low 400.025 12.5 32.35 -0.01 7.970 3.985 8.0
Back Touch Middle 435.05 12.5 32.16 -0.02 6.056 3.028 8.0
Back Touch Top 469.975 12.5 32.23 -0.03 5.980 2.990 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

System Check Head 450MHz

DUT: Dipole 450MHz Type:SID450Test date: Feb. 24, 2012

Communication System: CW; Communication System Band: CW 450.0 MHz; Duty Cycle: 1:1;ConvF=6.06
Frequency: 450 MHz; Medium parameters used: f = 450 MHz; o = 0.88 mho/m; er = 43.96; p = 1000 kg/m? ;
Phantom Type:EllipticalPhantom ; 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_01

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

Configuration/System Check CW 450MHz Head/Zoom Scan:Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Power Drift = -0.02 dB

SAR(1 g) = 0.463W/g; SAR(10 g) = 0.315WI/g

Type Measured Result (W/Kg) Normalized to 1W (W/Kg)
SAR 10g 0.315 3.15
SAR 1g 0.463 4.63
Surtace  Radiated Infnsiy Zoom n/Dul
Colore Seale 150+
kg T 1 |
1409775 100+ . ¥
0388779 - i |
1.367763 B0-| - . i
0.3467E6 - ’
0 326783 -]
0.304753 k
bare
0241803 ] -
0.2208068
2139003 > 0 ﬂ I
0157816 i
40 SAR, 7 Axis Scan (X = -6, Y = -6)
Z-Cuts Contral B0 05~
I -B0-|
04 f
Z= 40 (il 00+ z N
| 120~ 20
3 N
140- e =
T m o Mo @ & 0 & @ o7 0 s T S
e ﬂl K Hihos g5 w€e o 0 ;o oo
[ Him) [& ¥ (mm Ztmm
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Appendix B. SAR measurement Data

Test Laboratory: AGC Lab
CW450 Low-Head
DUT: Handheld Two Way Radio; Type:LS-450 Test date: Feb. 24, 2012

Communication System: CW; Communication System Band:CW 400.05 MHz; DutyCycle: 1:1;ConvF=6.06
Frequency: 400.05 MHz; Medium parameters used: f = 450 MHz; ¢ = 0.88 mho/m; er = 43.96;

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/Area Scan (6x8x1): Measurement grid: dx=20mm, dy=20mm

Configuration/CW 450/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Power Drift = -0.04 dB

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 400.05
Channels Low
Signal Crest factor: 1
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SURFACE SAR

VOLUME SAR

]

=3 z ) [ T (am)

Maximum location: X=-6.00, Y=0.00

SAR 10g (W/KQg) 4,395317
SAR 1g (WI/KQqg) 5.213790
Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) 0.0000 4,9364 4.2879 3.7496 3.2993
SAR, 7 Axis Scan (X = -6, Y = 0)
4.94-
4.75- '
4.50-
4,25 -
% 4.00- \,‘
3. 75— ™.,
! ~
" 3.80- h"‘t.,_
3.25- ™.
2.90-! P

oo 25 50 T.5

T imm)

I I
10.0 12.5 15.0 17.5 20.0 22.5 25.0
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3D screen shot Hot spot position
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Test Laboratory: AGC Lab
CW450 Middle-Head
DUT: Handheld Two Way Radio ; Type: LS-450 Test date: Feb. 24, 2012

Communication System: CW; Communication System Band: CW 435.02 MHz; DutyCycle: 1:1;ConvF=6.06
Frequency: 435.02 MHz; Medium parameters used: f = 450 MHz; ¢ = 0.88 mho/m; er = 43.96;

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 450Mid/Area Scan (6x8x1): Measurement grid: dx=20mm, dy=20mm

Configuration/CW 450 Mid/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm; Power Drift = -0.01 dB

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 435.02
Channels Middle
Signal Crest factor: 1
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SURFACE SAR

VOLUME SAR

B

]

=3 z ) [ T (am)

Maximum location: X=-6.00, Y=1.00

SAR 10g (W/KQg) 4.509877
SAR 1g (WI/KQqg) 5.351981
Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) 0.0000 5.0681 4.3996 3.8462 3.3847
SAR, 7 Axis Scan (X = -6, Y = 1)
5. 07 - g
4.75- ™
o~
4. 50- L
g o5 ™~
= 4.00-
E 3. 75—
3.50-
3. 95 - \_
2. 98- e

oo 25 50 T.5

T imm)

I
10.0 12.5 15.0 17.5 20.0 22.5 25.0
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3D screen shot Hot spot position
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Test Laboratory: AGC Lab
CW450 High-Head
DUT: Handheld Two Way Radio ; Type: LS-450 Test date: Feb. 24, 2012

Communication System: CW; Communication System Band: CW 435.02 MHz; DutyCycle: 1:1;ConvF=6.06
Frequency: 435.02 MHz; Medium parameters used: f = 450 MHz; ¢ = 0.88 mho/m; er = 43.96;

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 Mid/Area Scan: Measurement grid: dx=20mm, dy=20mm

Configuration/CW 450 Mid/Zoom Scan: Measurement grid: dx=8mm,dy=8mm, dz=5mm,
Power Drift = -0.01 dB

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 435.02
Channels Top
Signal Crest factor: 1
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SURFACE SAR

VOLUME SAR

F =

fna) [ T fam)

Maximum locatio

n: X=9.00, Y=3.00

SAR 10g (W/KQg) 1.987735
SAR 1g (WI/KQqg) 2.325307
Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) 0.0000 2.3707 2.0981 1.8512 1.6270
SAR, 7 Axis Scan (X = 9, Y = 3)
24 -
2o \\
o0 P,
= at
&5 1.8-
1.6- \“\.\
1.4—| h\‘ 1
0.0 2.5 50 7.5 10.0 12.5 15.0 17.5 20.0 22.5 25.0

Z (mm)
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3D screen shot Hot spot position
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Test Laboratory: AGC Lab
CW450 Low-Body
DUT: Handheld Two Way Radio ; Type: LS-450 Test date: Feb. 24, 2012

Communication System: CW; Communication System Band: CW 435.02 MHz; DutyCycle: 1:1;ConvF=6.06
Frequency: 435.02 MHz; Medium parameters used: f = 450 MHz; ¢ = 0.92 mho/m; er = 57.24;

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 Mid/Area Scan: Measurement grid: dx=20mm, dy=20mm

Configuration/CW 450 Mid/Zoom Scan: Measurement grid: dx=8mm,dy=8mm, dz=5mm,
Power Drift = -0.01 dB

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 435.02
Channels Low
Signal Crest factor: 1
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SURFACE SAR

VOLUME SAR

F =

am) [15 T

(nm)

Maximum location: X=8.00, Y=-16.00

SAR 10g (W/KQg) 6.620836
SAR 1g (WI/KQqg) 7.969818
Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) 0.0000 7.5595 6.4661 5.5937 4.8932
SAR, Z Axis Scan (X = 8, Y = —-16)
T B- =
T.0- \
‘\
~ B.5- \.\
% B.0- \,‘
E 5.5- \
5.0- h""-n..,

La-

e

I
oo 2.5

Z (mm)

I
2.0 T.5 1000 125 15.0 1T7.5 2000 225 25.0
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3D screen shot Hot spot position
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Test Laboratory: AGC Lab
CW450 Middle-Body
DUT: Handheld Two Way Radio ; Type: LS-450 Test date: Feb. 24, 2012

Communication System: CW; Communication System Band:CW 469.965 MHz; DutyCycle: 1:1;ConvF=6.06
Frequency: 469.965 MHz; Medium parameters used: f = 450 MHz; o = 0.92 mho/m; er = 57.24;

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 Top/Area Scan (6x8x1): Measurement grid: dx=20mm, dy=20mm

Configuration/CW 450 Top/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm; Power Drift = -0.03 dB

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 469.965
Channels Middle
Signal Crest factor: 1
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SURFACE SAR

VOLUME SAR

F =

=) [ T

(nm)

Maximum location: X=7.00, Y=-31.00

SAR 10g (W/Kg) 4.700029
SAR1g (W/Kg) 5.890316
Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) 0.0000 6.0561 4.9383 4.1097 3.4959
SAR, Z Axis Scan (X = 7, Y = -31)
B.1- g
55- \
"\
2. 0= \\\
A
= 4.5- \‘\
2 4.0-

L

[
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I
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3D screen shot Hot spot position
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Test Laboratory: AGC Lab
CW450High-Body
DUT: Handheld Two Way Radio ; Type: LS-450 Test date: Feb. 24, 2012

Communication System: CW; Communication System Band: CW 469.965 MHz; DutyCycle: 1:1;ConvF=6.06
Frequency: 469.965 MHz; Medium parameters used: f = 450 MHz; o = 0.92 mho/m; er = 57.24;

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 Top/Area Scan (6x8x1): Measurement grid: dx=20mm, dy=20mm

Configuration/CW 450 Top/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm; Power Drift = -0.03 dB

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 469.965
Channels Top
Signal Crest factor: 1
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SURFACE SAR

VOLUME SAR

B =

(na) [18 T (am)

Maximum location: X=15.00, Y=-17.00

SAR 10g (W/KQg) 4.812092
SAR 1g (WI/KQqg) 5.831073
Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) 0.0000 5.9801 5.0898 43784 3.8064
SAR, 7 Axis Scan (X = 15, Y = -17)
B.0-
\\
5.5- \,\\
‘EE.D-
= 4.5- \h
- N
4.0- M
H‘h..
3.3—| 1
0.0 25 S50 7.5 100 12.5 150 17.5 20.0 2.5 25.0
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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

FRONT VIEW OF EUT

BACK VIEW OF EUT
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TOP VIEW OF EUT

BOTTOM VIEW OF EUT
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RIGHT VIEW OF EUT

LEFT VIEW OF EUT
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ALL VIEW OF EUT

INTERNAL VIEW OF EUT- 1
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INTERNAL VIEW OF EUT- 2

Internal View of EUT — 3
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Internal View of EUT — 4
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Appendix D. Probe Calibration Data

SATIMO

Thes mucrowares wigion company

COMOSAR E-Field Probe Calibration Report

Ref: ACR343.2.11.8ATU.A

ATTESTATION OF GLOBAL COMPLIANCE CO.
LTD.

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

BAOAN DISTRICT, SHENZHEN, P.R. CHINA

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

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

ACCREDITED)

rason CERT E134400

12/09/11

Stmmary:

This document presents the method and resdts from an accredited COMOSAR Dosmmetne E-Field
Probe calibration perfommed in SATIMO USA usng the CALISAR / CALTBAIR test bench, for use
with a SATIMO COMOSAR sydem only. Al cabbration results are traceable to natiomal
m etrology mnstitutions
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COMOSAR E-FIELD PROBE CALIBRATION REPORT Reft ACR 432113 ATU.A
Nerrre Function Daie i ghcire
Prepared by : Jerdme LITC Product Manager 127912011 rj,'*‘:'v;
e

Checked by - Jertme LTTC Product Manager 12/9/2011 ;,,j:?;
Approved by - Eim RUTEOWSKI Quality Manager 12/9/2011 o Pithauth

Customer Name

ATTESTATION

o OFGLOBAL
DRstribution COMPLIANCE
O LTD.
Issue Daie Modifications
A 12972011 Initial release
Fagz: 279
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Fef ACR.343211.5ATITA

TAELE OF CONTENTS

1 Drewrice TTnder Test. o 4
2 Product Descmpbion 4
2.1 Feneral Information 4
3 Measurement Methad 4
31 Linearity 4
32 Sensitivity 5
33 Lewrer Detection Limit 3
34 Tsotropy 3
35 Boundary Effect 3
4 Measurement Tncemalnty 3
5 Calibration Measurement Eesulta. . &
3.1 SEnSitvity in air 6
2.2 Linearity 7
0.3 censitivity in liquad 7
5.4 Lsctropy ]
6 List of BEquipmmenit 9

Fage: 39
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Eef ACR332115ATUA

SATIMO
1 DEVICE UNDER TEST
Device Under Test
[Device Type COMOSAR DOSIMETEIC E FIELD PROBE

Manufacturer Satimo

MModel S5ES

Serial Number SM 35/11 EP132

Froduct Condition (new fused) new

Frequency Range of Probe 0.1 GHz-3GHz

Eesistance of Three Dipoles at Connector Dipole 1: E1=1.200 b3
Dipole 2: E2=1.214 M2
Dipole 3: B3=1.004 MO

A vearly calibraton interval 15 recommended,

2 FRODUCT DESCRIPTION

21 GEMNERAL 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 — Satime COMOSAR Desirwtric B field Dipole

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

3 MEASUREMENT METHOD

The IEEE 1528, CET 65 Bullehn C, CENELEC EMNS0261 and CEVIEC 62209 standards provide
recommended practices for the probe calibrations, mcluding the performance charactenstics of
interest and methods by which to assess their affect. All calibrati ons / measurements performed 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 SAR range 0.01W/ kg te 10

0Wi/kg.

Fage: 4%

s docurwmnt shall not be reproduwed. excapt in fill or in part, withow the written apperoval of SATIMOQ
The fftemndtion corpanad heran & 2o be wed ol fixr the puepose for wich it §3 sulerstted and s ot o
be relecaad tr whole or part withow wrinen gevoval of SATIMCQ
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COMOSAR E-FIELD FROBE CALIBRATION REFORT Foff ACR33211I4TT.4

3.2 EEMETTIVITY

The zensitivity factors of the three dipoles were determined using a two step calibration method (air
and tissue simulating liquid) using wawveguides as cutlined in the standards.

33 LOWEE DETECTION LIMIT

The lower detection limit was assessed using the same measurement set up as vsed for the linearnty
measurement. The required lower detection limit 15 10 mWilkg,

34 ISCTEOPY

The axal 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 configuration suggested for system
walidations and rherlrs The probe was rotated along 112 main axis from 0 - 360 degreezin 15 degree
steps. The hemispherical 1sotropy 15 detenmined by inseriing the probe in a thin plastic box filled
with tissue-equivalent liquid, with the plastic box illuminated with the fields from a half wave dipole.
The dipole 12 rotated abowt tts &z (0°=120% 1n 157 increments. At each step the probe 12 rotated
aboutits axis (0°-3607)

35 BOUNDARY EFFECT

The boundary effect 15 defined as the deviation between the SAE measured data and the expected
exponential decay in the liqud when the probe 15 onented normal to the intertace. Lo ewaluate this
effect, the liquid flled flat phantom 12 expoged to fields from either a reflerence dipole or waveguide.
“With the probe normal to the phantom surface, the peak spatial average SAFE 15 measured and
compared to the anal yviical value at the surtace.

4 MEASUREMENT UNCERTAINTY

The guidelines outlined in the TEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CELIEC
62209 standards were foll owed to generate the measurement uncertainty associated with an E-field
probe calibration using the waveguide technigque. All vncertainties listed below represent an
expanded uncertainty expressed at approzimately the 25% confidence level using a coverage factor
of k=2, traceable to the Internationally Accepted Guides to Measurement Uncertainty.

Uncertaimty analysis of the prohe calibration in waveguide
Uncertainty I'rohahility . . . Stand ard
ERROR SOURCES value (%) Distribwtion Divisor ci Uncertainty (%)
Incidert or forward powet 3.00% Rectanmidar V3 I 1 1.732%
Feflected power 3.00% Rectanmidar 15 I 1 1.732%
Licuid conductivity 5.00% Rectangdar 1,? I 1 2.887%
Licpuaid petmitti-ity 4.00% Rectangdar -.,-"?T | 1 2.309%
Field homogeneity 3.00% Rectanmidar V3 1 1.732%
Ficld probc positioning 5 00% Roctongdar \E I 1 2 BRT%
Field protoe lineavitsyr 3.00% Rectangudar \-"?T I 1 1.732%
Fagmz: 5%
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COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref ACR32113ATILA
SATIMOD
Comb ined standard uncertainty SEI%
Exp anded uncertamty
95 % confidence level k =2 11 662%:

5 CALIBRATION MEASUREMENT RESULTS

Calibration Parameters
Liquid Temperature 212
Lab Temperature 21°C
Lab Humidity 45 %
51 EZENSITIVITY I ATR
Hormz dipole | Wormy dipele | Norme dipole
1 (VO3 |2 i e | 3 v iovreny®
5.01 4 86 477
DCP dipole 1 | DCTE dipole 2 | DCP dipole 3
(m ) {mV) {m V)
] 104 101

Calibration curves et=f{V) (1=1,2,3) all ow to obtarn H-field value using the formula:
E= B +E + &’

Calibration curves

E20-
500 == 5zl
_ ;,i/
£ 400 =
= ] Dipole 1
o =~
E a00- p = Dipole 2
W 200- / 2]
100- /,v -
1 - |. ] ] ] |
pop 005 010 0315 020 025 030 035 043
Yaoltage [V
Fage: 64
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52 LINEARTTY
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53 SEMSITTVITY I LIOUD
: eldied VI L DN L L
Liguid Bregquency P ermittivity Epsilon (54m) o F
WHz +/-
1001IH =)
HL300 300 44.76 036 .
HL430 450 43.53 038 606
HLZ200 200 41.54 ne7 682
HL1z00 1750 3833 138 601
HL1200 1850 39,43 1424 A4
HL2000 1550 40.34 144 537
HL2430 2450 3599 184 5A0
LOWEER. DETECTION LIMIT: VmWikg
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SATIMO

¢ LIST OF EQUIPMENT

Equipment Summan

test. Mo cal required.

Equipment Manufacturer f Identification INo Current Next Calibration
Description Model | Calibration Date Date
Flat Phantom Satimo SN-20/09-Sant7q [0 /idated. Mo cal alidated.  No  cal
equired. equired.
COMOSAR Test Bench arsion 3 N alidated. Mo cal alidated. MNa  cal
equired. equired.
Network Analyzer | 008 &DEMWAIZ | gynn437 02010 02/9013
Reference Probe S atirio EP 94 SN 37/09 Characterized prior to |Characterized prior to
test. Mo cal required. |test. Mo cal required.
Multirmeter Keithley 2000 1188656 1142010 1172013
Sighal Generatar Agilent E44330C bAY 4907 0581 1242010 1272013
Amplifier Asthercomm SN 045 Characterized prior to |Characterized prior to
test. Mo cal required. |test. Mo cal required.
Power Meter HF E4413A 538261493 1142010 1172013
Power Sensor HF ECP-EZ6A LJS37151460 1152010 1142013
Directional Coupler Marda 4216-20 01386 Characterized prior to |Characterized prior to

test. Mo calrequired.

alidated. Mo cal

alidated. Mo cal

Waveguide Mega Industries | 0BIY7-153-13-712 . .
equired. equired.
\Waveguide Transition | Mega Industries | 09 Y7-158-13-701 ;q'ﬁ?;gd' Mo cal ea.::Ldi?;E.d' No cal

Wiaveguide Termination

Mega Industries

0B9Y7-158-13-701

alidated. Mo cal
equired.

alidated. Mo cal
equired.

Temperature f Humidity

Sensor

Control Campany

11-661-9

342010

32012

Fage: 34
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SATIMO

The MECFiw3ae Vigion Company

SAR Reference Dipole Calibration Report

Ref: ACR3434.11.3ATU.A

ATTESTATION OF GLOBAL COMPLIANCE CO. LTD.

1&2F, NO.2 BUILDING, HUAFENG NO.1 INDUSTRIAL PARE, GUSHU
COMMUNITY XTXTANG STREET

RAOANDISTRICT, SHENZHEN, P.R. CHINA
SATIMO COMOSAR REFERENCE DIPOLE
FREQUENCY: 450 MHZ
SERIAL NO.: SN 46/11 DIF 0G 450-184

Calibrated at SATIMOUS
2105 Barrett Park Dr. - Eennesaw, GA 30144

ACCREDITED

Calbragon CERT #2246.00

12/09/11

R L

THs document presents the method and resuits from an aceredited 3AR seference dipole calibration
peformed in ZATIMG TEA vaing the COMOZ AR test bench A1l calibration results are traceable
to nationa metrology irstitutions.
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SAR REFERENCE DIFOLE CALIBRATION REFORT Fef ACE.34341134TULL
SATIMO

1 INTRODUCTION

This document contains a summary of the requirements set forth by the TEEE 1528, OET 65 Bulletin
Zand CELTEC 62209 standards for reference dipoles usced for SAR measurcment s ystom vali dab ons
and the measurements that were petformed to wenfy that the product complies with the fore

mentioned standards.

2 DEVICE UTNDER TEST
Device Under Test
Dewice L'ype COPAO=AR 450 MHz EEFERE EMOCE 1IPOLE
MManufacturer Satimo
Ifcdel SIDg50
Serial Famber ST 4A11 TP nia450-184
Product Condition {new / used) nEwW

A yearly calibrati on interval 13 recommended.

3 FRODUCT DESCRIPTION

21 GEMEEAT THEOEM A TTON

Sattme’ e CODIOEAE Walidation Dipoles are built in accordance to the IEEE 1522, (OET 65 Bulletin

C and CEVTEC 62202 standards The product is designed for use with the COMOSAE test bench
only.

Figure 1 — Safime COMOSAR Validation Dipale

Faga: 4%
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SAE REFERENCE DIFOLE CALIBRATION REFORT Feff ACE31341112ATILA

4 DMEASUREMENT METHOD

The IEEE 1525, OET &5 Bulletin C and CELTEC &220% standards provide requirements for
reference dipoles used Jor system walidation measurements. The following measurements were
performed to venfy that che product complies with the fore mentioned standards.

41 RETURNLOSE REQUIRENMEDNTE

The dipole used for SAF system walidati on measurements and checlts 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 outlined in the fore mentioned standards.

42 MECHAMNICAT REQOUIREMENTS
The IEEE 3Std 1528 and CELTEC 62209 standards specify the mechanical components and

dimmensions of the validation dipoles, with the dimenszions frequency and phantom shell thiclkness
dependent. The COMOZAER test bench emplovs a 2 mm phantom shell thickness therefore the
dipoles sold for use with the COMOSAT test bench comply with the requirements set forth for a 2
mim phantom shell thickness.

3 MEASTREMENT TINCERTATNTY

A1l uncertainties listed below represent an expanded uncertainty expres:ed at appromimately the 95%
confidence level using a coverage factor of k==2, traceable to the Internationally Accepted Guides to
Measurement TIncertainty.

5.1 RETURTT LONSS

The following uncertainties apply to the return loss measurem ent:

Frequency hand Expanded Uncertainty on Return Loss
A00-60000He 0.1dE

52 DIMERSTONN BEMASTTREMMERT

The following uncertainties apply to the dimension measurements:

Length (mm) Expanded Uncertainty on Length
3 -300 0,05

553 WAITDATICN WMEASTREEMENT
The guidelines cutlined in the IEEE 1528, OET &5 Bulletin C, CEMELEC EN50361 and CELTEC

G220%  slundards were [ollowed e generale  Lhe messuremnenl  uncerlanly for wvalidalion
tmeasuretmnents.

Scan Volume Expanded Uncertainty
1g 1619 %%
10z 15 86 %%
Faga: 5%
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SAR REFERENCE DIPOLE CALIBRATION REFORT Ref ACR. 3434 1124TTLA
SATIMOD

6 CALIBRATION MEASUREMENT RESULTS

6.1 BRETUEDM LOSS

b 3T amo 410 430 450 170 40 510 30
.
§"
ar
: ll. -32 083
| = Frageianey M)

Frequency (IW[Hz) Return Loss (dB) Requirement (dB)

450 -32.09 -20

6.2 MECHAWICAT DIMERNSIONS
Frequeney i H2 L i h i d mm
requlred meas ured requ lred mea sured requ | red measured
300 4200 +1 %% 25001 % E.45 =1%.
450 20800 +1 %5 BASS 166.7 +1 % RASS £.35 1%, RASS
750 1760+1 %, 100 +1 % E.35 =1%.
235 1E1.0+1 %, 398 1%, JE+1%.
LTl 149.0+1 %, 833 1%, JE+1%.
14548 a9.1+1 % 517 £1% JE+1%.
15880 ah 51 % SOd £l JE+1%.
1e48 T98+1 % 457 1% JE+1%.
14454 LW Y 424 +1 %, 1b+1%.
1805 720l . 417 =1%. IET1%.
1900 [ 38,5 L1, EN RS
1050 EE.3 =1 %, AB.5 =19, AE=18,
2000 Ed.5 =1 9, 37.5 w19, AE=10E,
2100 ANGESES 15 7 +19% TR+19%
2300 5551 %, I2E£1%. JE+1%.
2454 51.5+1%. 304 £1%. JE+1%.
2EO0 485 -1 % 288 £1% JE+1%.
Fo00 4151 % 250 =1% JE=1%.
3500 Elh 58 2B 1% JE+1%.
3700 3471 % 2B4 £1%. 3BE=1%
Fags: 44
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Fafl ACF 33417 SATIT A

7 VALIDATION MEASUREMENT

The EEE Std 1528, OET 65 Bulletin T end CELTEC 62209 standards state that the system
walidation measuwrements must be performed asing a reference dipole mecting the fore mentioned
returt. loss and mechan: cal dimension requiremments. The validation m=zasurement must be performed
againzt a liquid Elled flat phantom, with the phantom constructed as sutlined in the fore mentioned
standards. Per the stardards, the dipole shall be positioned below the bottom of the phantor, with
the dipole length centered and parallel to the longest dimension of the flat phantom, with he ton
sutface of the dipole atthe described distance from the bottom suiface of the phantom .

71 MEASTUREMWENT COMNTTTTCN
Softw e CPEMNSAR V4
Phatitcin S AYAL ELLLE]
Probe SH 18A1 EPGI23
Liguud Head Ligaad ¥ alues: eas” [ 440 signa: UEs

Digtance hetween dipole center and lguid

150 mm

Atreasanresihition

o= E mir./dy=8mm

Zom dranFesolulion

di=EmuSdv=Emide=Smm

Frequency 450 IWiHz
It povarer 21 dBm
Liguid Temnperulige 21 "
Lab Temperahae 21

L als ITwini clitsr 45 M

7.2 HEaAD TICUTD WEASTIREWENT
Fre:ﬂu:zm. Relative permitthity (=) ConductlAty (=) 50 m
reaulred measured requlred measured
304 453 5% 08T =0
450 43,5 =5% P ass 087 =5 % Fass
750 41.9 5% {80 =5 %
435 41.5=5% 0,90 =5 %
Hixd 41.5 4% [ PR
1450 405 5% 1.20+5%
1500 A0.4 5% 1.22+5%
1G4 A0 2 00 1.31 594
17580 401 =5 %% 1.37 =5 %
1800 A00 =% 1.40+5 %
1080 A0D =L 140 =520
195 400 =5 % 1405 %
2000 AD0 5% 1.40+5 %
2180 30.8 =59% 1.4¢C «5 3%
2300 39.5 5% 167 =5 %
2480 39.2 £5% 1.80+5 %
2B 300 =5% 1.9E =5 %
000 38.5 5% 2405 %
3500 37.9 5% 2.91+5%
Faga: 8
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73 MEASTUREMENT EESTILT

The IEEE Ztd 15228 and CELIEC 6220% standards state chat the sysem validation measurements
shoule procuce the ZAE walues shown below (for phantom thickness of 2 mm), within the

uncortanty Jor the aystom welidation.

braclket, the measured ZAFE 15 given with the used input power.

All ZAR walics arc nommalized to 1| W forward power. In

Z-Lii= Conlel

i —
EAVE Canosl | =) A
—_—

— iy o  [—
a jmmi g

¥ fea

Fre:m}zm" 1g 5AR W/ kg W) 102 SAR (W/kg/ )
requlred measured required measured
300 285 1.4
150 458 4 80 [C.48) 306 3.27 0.33)
750 830 555
a3g 5.5E E.22
200 100 £.09
1450 20 15
1500 305 168
1640 34.2 184
1750 3E.4 193
1800 38.4 201
1000 309.7 205
1950 405 el ]
2000 411 211
2100 436 214
2300 48,7 214
2450 52.4 23
ZEO0 55.3 246
000 E3.8 257
hix B4.1 23
Torfons  Fadoled|rbersy Zoam|ndDul
L 1
» i
" !
L-r“,

0E-

= fd-
=
A

“z-

LURE
002550 510D 150 @O @m0 I x0

SAR, £ Axis Scan X = -8, 7= -8)

[P

s

2 [
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8 LIST OF EQUIPMENT

Equipment Summa

Equipment Manufacturer / Identific ation Mo Current Next Calibration
Description Model ‘| Calibration Date Date
. alidated. Mo cal alidated. Mo cal
Flat Phantom Satimo SM-2009-5AM equired. equire d.
COMOSAR Test Bench “ersion 3 A alidated. Mo cal alidated. Mo call
equired. Fequired.
Netwark Analyzer [ N00° % Sewarz SN100132 02/2010 02/2013
Calipers Carrera CALIPER-O1 1252010 1252013
Reference Prohe Satirmo EPG122 SN 1811 Characterized prior to|Characterized prior to

test. Mo cal required.

test. Mo calreqguired.

Mlultirmeter Keithley 2000 1188656 1172010 1142013

Signal Generator Agilent E4438C k4907 0581 12/2010 1242013
Amplifier Acthercomm SH 046 Characterized prior to |Characterized prior to
test. Mo cal required. Jtest. Mo calrequired.

Power Meter HF E4418A 538261498 1172010 1142013

Fower Sensar HF ECP-E26A, 337181460 1172010 11,2013
Ditectional Coupler | Marda 4216-20 01388 Characterized prior to [Characterized prior to
test. Mo cal required. Jtest. Mo calrequired.

Temperature and
Humidity Sensor Coaontrol Company 11-661-4 32010 32012
Fage: 89
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