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TEST REPORT

Test Report No. : TRE12120131 peibechad s
Equipment under Test : Digital Portable Repeater
Model /Type ; RD962 U(1)/ RD965 U(1)/ RD966 U(1)/ RD968 U(1)
Listed Models : /
Applicant : Hytera Communications Corporation Ltd.
Address : HYT Tower,Hi-Tech Industrial Park North,Nanshan

District,Shenzhen China.518057

Manufacturer : Hytera Communications Corporation Ltd.

Address : HYT Tower,Hi-Tech Industrial Park North,Nanshan
District,Shenzhen China.518057

Test Result according to the

standards on page 4: Positive

The test report merely corresponds to the test sample.
It is not permitted to copy extracts of these test result without the written permission of the test
laboratory.



Report No.: TRE12120131 Page 3 of 65

Contents

Issued:2013-01-30

TEST STANDARDS 4
SUMMARY 5
General Remarks 5
Product Description 5
Equipment under Test 5
Short description of the Equipment under Test (EUT) 6
TEST Configuration 6
EUT operation mode 6
EUT configuration 6
Note 7
TEST ENVIRONMENT 8
Address of the test laboratory 8
Test Facility 8
Environmental conditions 8
SAR Limits 8
Equipments Used during the Test 9
SAR MEASUREMENTS SYSTEM CONFIGURATION 10
SAR Measurement Set-up 10
DASY5 E-field Probe System 1
Phantoms 12
Device Holder 12
Scanning Procedure 13
Data Storage and Evaluation 14
Tissue Dielectric Parameters for Head and Body Phantoms 15
Tissue equivalent liquid properties 16
System Check 16
System Check Results 17
TEST CONDITIONS AND RESULTS 18
Conducted Power Results 18
SAR Measurement Results 19
Measurement Uncertainty 20
System Check Results 21
SAR Test Graph Results 22
CALIBRATION CERTIFICATE 33
Probe Calibration Ceriticate 33
D450V3 Dipole Calibration Ceriticate 44
DAE4 Calibration Ceriticate 53
TEST SETUP PHOTOS 58

EUT PHOTOS

61




Report No.: TRE12120131 Page 4 of 65 Issued:2013-01-30

1. TEST STANDARDS

The tests were performed according to following standards:

IEEE Std C95.1, 1999: IEEE Standard for Safety Levels with Respect to Human Exposure to Radio
Frequency Electromagnetic Fields, 3 KHz to 300 GHz.

IEEE Std 1528 ™-2003: IEEE Recommended Practice for Determining the Peak Spatial-Average
Specific Absorption Rate (SAR) in the Human Head from Wireless Communications Devices:
Measurement Techniques.

SUPPLEMENT C Edition 01-01 to OET BULLETIN 65 Edition 97-01 June 2001 including DA 02-1438
June 19, 2002: Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields Additional Information for Evaluation Compliance of Mobile and Portable
Devices with FCC Limits for Human Exposure to Radiofrequency Emissions.

KDB 447498 D01 Mobile Portable RF Exposure v05: Mobile and Portable Device RF Exposure
Procedures and Equipment Authorization Policies
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2. SUMMARY

2.1. General Remarks

Date of receipt of test sample : | Dec 30, 2012
Testing commenced on . | Dec 30, 2012
Testing concluded on : |Jan 30, 2013

2.2. Product Description

The Hytera Communications Corporation Ltd.’s Model: RD962 U(1)/ RD965 U(1)/ RD966 U(1)/ RD968 U(1)
or the “EUT” as referred to in this report; more general information as follows, for more details, refer to the
user's manual of the EUT.

Name of EUT Digital Portable Repeater
Model Number RD962 U(1)/ RD965 U(1)/ RD966 U(1)/ RD968 U(1)
Rated Output Power 10 Watts(40.00dBm)/1 Watts(30.00dBm)
FM for Analog Voice
Modilation Type 4FSK for Digital Voice/Digital Data
4FSK for Digital Data
Analog 11KOF3E for 12.5KHz Channel Separation
Emission Designator Digital 7K60FXD for Digital Voice
7K60FXW for Digital Data
Analog Voice 12.5KHz
Channel Separation Digital Voice/Data 12.5KHz
Digital Data 12.5KHz
Antenna Type External
Frequency Range From 406 MHz to 470 MHz
Maximum SAR Values 5.304 W/Kg (100% duty cycle) Reapter mode
2.652 W/Kg (50% duty cycle) PTT mode

Note: 1.The product has the same digital working characters when operating in both two digitized voice/data
mode (7K60FXD and 7K60FXW). So only one set of test results for digital modulation modes are provided in
this test report.

2. According the user manual,the repeater mode transmit should no more than duty factors of 100%, PTT
mode should no more than duty factors of 50%.

2.3. Equipment under Test

Power supply system utilised

Power supply voltage : | O] 120V /60 Hz O| 115V / 60Hz

0O[|13.6V DC 0|24V DC

@| Other (specified in blank below)

DC13.6V
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Modulation Type Test Channel Test Frequency
Low 406.5000 MHz

Low 418.0000 MHz

Analog/FM Middle 435.5000 MHz
High 453.0000 MHz

High 469.5000 MHz

Low 406.5000 MHz

Low 418.0000 MHz

Digital/4FSK Middle 435.5000 MHz
High 453.0000 MHz

High 469.5000 MHz

2.4. Short description of the Equipment under Test (EUT)
Digital Portable Repeater with GPS fucntion (RD962 U(1)/ RD965 U(1)/ RD966 U(1)/ RD968 U(1)).

The spatial peak SAR values were assessed for UHF systems. Battery and accessories shell be specified by
the manufacturer. The EUT battery must be fully charged and checked periodically during the test to ascertain
uniform power output.

2.5. TEST Configuration

Body-worn Configuration

The EUT is tested with the antenna,Battery and the microphone.

The back of the EUT is towards the phantom.

The front of the EUT is towards the phantom.

2.6. EUT operation mode

The EUT has been tested under typical operating condition and The Transmitter was operated in the normal

operating mode. The TX frequency was fixed which was for the purpose of the measurements.
2.7. EUT configuration

The following peripheral devices and interface cables were connected during the measurement:
@ - supplied by the manufacturer

O - supplied by the lab

O| Power Cable Length (m): |/
Shield : |/
Detachable : |/
Ol Multimeter Manufacturer : |/
Model No. : |/
@®Battery : PV3001
@®Palm Microphone : SM18A1

@®Antenna1: TQC-400FCS 400-420MHz/G:3.5dBi
@®Antenna2: TQC-400FCS 420-440MHz/G:3.5dBi
@®Antenna3: TQC-400FCS 440-460MHz/G:3.5dBi
@®Antenna4: TQC-400FCS 450-470MHz/G:3.5dBi
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2.8. Note

The EUT is is a U frequency band (406-470MHz) Digital Portable Repeater, The functions of the EUT listed as
below:

Test Standards Reference Report

Radio FCC Part 90 TRE12120130

SAR OET 65C TRE12120131
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3. TEST ENVIRONMENT

3.1. Address of the test laboratory

The Testing and Technology Center for Industrial Products of Shenzhen Entry-Exit Inspection and
Quarantine Bureau
No.289, 8th Industry Road, Nanshan District, Shenzhen, Guangdong, China

The sites are constructed in conformance with the requirements
of ANSI C63.7, ANSI C63.4 (2009) and CISPR Publication 22.

3.2. Test Facility

The test facility is recognized, certified, or accredited by the following organizations:

CNAS-Lab Code: L2872

The Testing and Technology Center for Industrial Products of Shenzhen Entry-Exit Inspection and
Quarantine Bureau has been assessed and proved to be in compliance with CNAS-CL0O1 Accreditation
Criteria for Testing and Calibration Laboratories (identical to ISO/IEC 17025: 2005 General
Requirements) for the Competence of Testing and Calibration Laboratories, Date of Registration: May
16, 2011. Valid time is until May 15, 2014.

3.3. Environmental conditions

During the measurement the environmental conditions were within the listed ranges:

Temperature:

18-25°C

Humidity:

40-65 %

Atmospheric pressure:

950-1050mbar

3.4. SAR Limits

FCC Limit (1g Tissue)

SAR (W/kg)

EXPOSURE LIMITS

(General Population /
Uncontrolled Exposure
Environment)

(Occupational /
Controlled Exposure
Environment)

Spatial Average

(averaged over the whole body) 0.08 0.4
Spatial Peak
averaged over any 1 g of 1.60 8.0
( g y1g
tissue)
Spatial Peak
hands/wrists/feet/ankles 4.0 20.0
(

averaged over 10 g)

Population/Uncontrolled Environments are defined as locations where there is the exposure of individual
who have no knowledge or control of their exposure.

Occupational/Controlled Environments are defined as locations where there is exposure that may be
incurred by people who are aware of the potential for exposure (i.e. as a result of employment or
occupation).
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3.5. Equipments Used during the Test

Calibration
Test Equipment Manufacturer | Type/Model Serial Number Last Calibration
Calibration Interval
Data Acquisition
Electronics DAEx SPEAG DAE4 1315 2012.2.27 1
E-field Probe SPEAG ES3DV3 3292 2012.2.24 1
System Validation
Dipole D450V3 SPEAG D450V3 1061 2012.9.11 1
Network analyzer Agilent 8753E US37390562 2012.3.26 1
Signal generator IFR 2032 203002/100 2012/10/27 1
Amplifier AR 75A250 302205 2012/10/27 1
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4. SAR Measurements System configuration

4.1. SAR Measurement Set-up

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

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

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

A data acquisition electronic (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.

A unit to operate the optical surface detector which is connected to the EOC.

The Electro-Optical Coupler (EOC) performs the conversion from the optical into a digital electric signal of
the DAE. The EOC is connected to the DASY5 measurement server.

The DASY5 measurement server, which performs all real-time data evaluation for field measurements and
;largg?e detection, controls robot movements and handles safety operation. A computer operating Windows
DASY5 software and SEMCAD data evaluation software.

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

The generic twin phantom enabling the testing of left-hand and right-hand usage.

The device holder for handheld mobile phones.

Tissue simulating liquid mixed according to the given recipes.

System validation dipoles allowing to validate the proper functioning of the system.

Masiss il Sanver g DASYS

robot controlies
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4.2. DASYS5 E-field Probe System

The SAR measurements were conducted with the dosimetric probe ES3DV3 (manufactured by SPEAG),
designed in the classical triangular configuration and optimized for dosimetric evaluation.

Probe Specification

Construction

Calibration

Frequency

Directivity

Dynamic Range

Dimensions

Application

Compatibility

Isotropic E-Field Probe

Symmetrical design with triangular core

Interleaved sensors

Built-in shielding against static charges

PEEK enclosure material (resistant to organic solvents, e.g., DGBE)

ISO/IEC 17025 calibration service available.

10 MHz to 4 GHz; "‘1-._., A =

Linearity: £ 0.2 dB (30 MHz to 4 GHz) ? f" i

+ 0.2 dB in HSL (rotation around probe axis) b £

+ 0.3 dB in tissue material (rotation normal to probe axis) s %

5 yW/g to > 100 mW/g;

Linearity: £ 0.2 dB =

Overall length: 337 mm (Tip: 20 mm) e Y e _

Tip diameter: 3.9 mm (Body: 12 mm) £ 1= 4

Distance from probe tip to dipole centers: 2.0 mm \\/_
¥ -:

General dosimetry up to 4 GHz 1“' ~ G
Dosimetry in strong gradient fields

Compliance tests of mobile phones

DASY3, DASY4, DASY52 SAR and higher, EASY4/MRI

The isotropic E-Field probe has been fully calibrated and assessed for isotropicity, and boundary effect within
a controlled environment. Depending on the frequency for which the probe is calibrated the method utilized for

calibration will change.

The E-Field probe utilizes a triangular sensor arrangement as detailed in the diagram below:

DIPOLE SENSOR

Hmn-nlz_w%mm /
H_/f /ﬁ_ / / /
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4.3. Phantoms

The ELI4 phantom is intended for compliance testing of handheld and body-mounted wireless devices in the
frequency range of 30MHz to 6 GHz. ELI4 is fully compatible with the latest draft of the standard IEC 62209-
2 and all known tissue simulating liquids.

ELI4 has been optimized regarding its performance and can be integrated into a SPEAG standard phantom
table A cover prevents evaporation of the liquid. Reference markings on the phantom allow installation of

the complete setup, including all predefined phantom positions and measurement grids, by teaching three
points.

ELI4 Phantom

4.4. Device Holder

The device was placed in the device holder (illustrated below) that is supplied by SPEAG as an integral part
of the DASY system.

The DASY device holder is designed to cope with the different positions given in the standard. It has two
scales for device rotation (with respect to the body axis) and device inclination (with respect to the line
between the ear reference points). The rotation centers for both scales is the ear reference point (ERP).
Thus the device needs no repositioning when changing the angles.

Device holder supplied by SPEAG
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4.5. Scanning Procedure

The DASYS5 installation includes predefined files with recommended procedures for measurements and
validation. They are read-only document files and destined as fully defined but unmeasured masks. All test
positions (head or body-worn) are tested with the same configuration of test steps differing only in the grid
definition for the different test positions.

The “reference” and “drift” measurements are located at the beginning and end of the batch process. They
measure the field drift at one single point in the liquid over the complete procedure. The indicated drift is
mainly the variation of the DUT’s output power and should vary max. + 5 %.

The “surface check” measurement tests the optical surface detection system of the DASY5 system by
repeatedly detecting the surface with the optical and mechanical surface detector and comparing the results.
The output gives the detecting heights of both systems, the difference between the two systems and the
standard deviation of the detection repeatability. Air bubbles or refraction in the liquid due to separation of
the sugar-water mixture gives poor repeatability (above £ 0.1mm). To prevent wrong results tests are only
executed when the liquid is free of air bubbles. The difference between the optical surface detection and the
actual surface depends on the probe and is specified with each probe (It does not depend on the surface
reflectivity or the probe angle to the surface within £ 30°.)

Area Scan

The Area Scan is used as a fast scan in two dimensions to find the area of high field values before running
a detailed measurement around the hot spot.Before starting the area scan a grid spacing of 15 mm x 15
mm is set. During the scan the distance of the probe to the phantom remains unchanged. After finishing
area scan, the field maxima within a range of 2 dB will be ascertained.

Zoom Scan

Zoom Scans are used to estimate the peak spatial SAR values within a cubic averaging volume containing
1 g and 10 g of simulated tissue. The default Zoom Scan is done by 7x7x7 points within a cube whose base
is centered around the maxima found in the preceding area scan.

Spatial Peak Detection

The procedure for spatial peak SAR evaluation has been implemented and can determine values of masses
of 1g and 10g, as well as for user-specific masses.The DASY5 system allows evaluations that combine
measured data and robot positions, such as: * maximum search ¢ extrapolation « boundary correction « peak
search for averaged SAR During a maximum search, global and local maxima searches are automatically
performed in 2-D after each Area Scan measurement with at least 6 measurement points. It is based on the
evaluation of the local SAR gradient calculated by the Quadratic Shepard’s method. The algorithm will find
the global maximum and all local maxima within -2 dB of the global maxima for all SAR distributions.

Extrapolation routines are used to obtain SAR values between the lowest measurement points and the inner
phantom surface. The extrapolation distance is determined by the surface detection distance and the probe
sensor offset. Several measurements at different distances are necessary for the extrapolation.
Extrapolation routines require at least 10 measurement points in 3-D space. They are used in the Zoom
Scan to obtain SAR values between the lowest measurement points and the inner phantom surface. The
routine uses the modified Quadratic Shepard’s method for extrapolation. For a grid using 7x7x7
measurement points with 5mm resolution amounting to 343 measurement points, the uncertainty of the
extrapolation routines is less than 1% for 1g and 10g cubes.

A Z-axis scan measures the total SAR value at the x-and y-position of the maximum SAR value found
during the cube 7x7x7 scan. The probe is moved away in z-direction from the bottom of the SAM phantom
in 5mm steps.
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4.6. Data Storage and Evaluation

Data Storage

The DASY5 software stores the acquired data from the data acquisition electronics as raw data (in microvolt
readings from the probe sensors), together with all necessary software parameters for the data evaluation
(probe calibration data, liquid parameters and device frequency and modulation data) in measurement files
with the extension “.DA4”. The software evaluates the desired unit and format for output each time the data
is visualized or exported. This allows verification of the complete software setup even after the
measurement and allows correction of incorrect parameter settings. For example, if a measurement has
been performed with a wrong crest factor parameter in the device setup, the parameter can be corrected
afterwards and the data can be re-evaluated.

The measured data can be visualized or exported in different units or formats, depending on the selected
probe type ([V/m], [A/m], [°C], [mWI/g], [MW/cm?], [dBrel], etc.). Some of these units are not available in
certain situations or show meaningless results, e.g., a SAR output in a lossless media will always be zero.
Raw data can also be exported to perform the evaluation with other software packages.

Data Evaluation

The SEMCAD software automatically executes the following procedures to calculate the field units from the
microvolt readings at the probe connector. The parameters used in the evaluation are stored in the
configuration modules of the software:

Probe parameters: - Sensitivity Normi, ai0, ai1, ai2
- Conversion factor ConvFi
- Diode compression point Dcpi
Device parameters: - Frequency f
- Crest factor cf
Media parameters: - Conductivity (o]
- Density p

These parameters must be set correctly in the software. They can be found in the component documents or
they can be imported into the software from the configuration files issued for the DASY5 components. In the
direct measuring mode of the multimeter option, the parameters of the actual system setup are used. In the
scan visualization and export modes, the parameters stored in the corresponding document files are used.

The first step of the evaluation is a linearization of the filtered input signal to account for the compression
characteristics of the detector diode. The compensation depends on the input signal, the diode type and the
DC-transmission factor from the diode to the evaluation electronics. If the exciting field is pulsed, the crest
factor of the signal must be known to correctly compensate for peak power. The formula for each channel
can be given as:

r'_llll

V=1, + 172,
' ! Yodep,

With Vi = compensated signal of channeli (i=x,y,z)

Ui = input signal of channel i (i=x,y,2)
cf = crest factor of exciting field (DASY parameter)
dcpi = diode compression point (DASY parameter)

From the compensated input signals the primary field data for each channel can be evaluated:
/ V;

E - ﬁC‘.].d])IOhCS : E? = \‘,-" m

a0 + a;1 f + ﬂ:zfz

H — fieldprobes : H =V, 5
With Vi = compensated signal of channel i (i=x,Y,2)
Normi = sensor sensitivity of channel i (i=x,y,2)

[mV/(V/m)2] for E-field Probes
ConvF = sensitivity enhancement in solution

aij = sensor sensitivity factors for H-field probes
f = carrier frequency [GHZz]

Ei = electric field strength of channel i in V/m

Hi = magnetic field strength of channel i in A/m

The RSS value of the field components gives the total field strength (Hermitian magnitude):
Eiot = \/E2 + E2 + E?
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The primary field data are used to calculate the derived field units.

- 2
SAR = E;, 1000
with  SAR = local specific absorption rate in mW/g
Etot = total field strength in V/m
o] = conductivity in [mho/m] or [Siemens/m]
p = equivalent tissue density in g/cm3

Note that the density is normally set to 1 (or 1.06), to account for actual brain density rather than the density
of the simulation liquid.

4.7. 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.

Ingredients Frequency (MHz)
(% by weight) 450 835 915 1900 2450
Tissue Type Head Body | Head | Body | Head | Body | Head | Body | Head | Body
Water 38.56 | 51.16 | 41.45 | 524 | 41.05 | 56.0 54.9 404 62.7 | 73.2
Salt (Nacl) 3.95 1.49 1.45 1.4 1.35 0.76 0.18 0.5 0.5 0.04
Sugar 56.32 | 46.78 | 56.0 45.0 56.5 | 41.76 0.0 58.0 0.0 0.0
HEC 0.98 0.52 1.0 1.0 1.0 1.21 0.0 1.0 0.0 0.0
Bactericide 0.19 0.05 0.1 0.1 0.1 0.27 0.0 0.1 0.0 0.0
Triton x-100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 36.8 0.0
DGBE 0.0 0.0 0.0 0.0 0.0 0.0 4492 0.0 0.0 26.7
Dielectric
Constant 4342 | 58.0 | 42.54 | 56.1 420 56.8 39.9 54.0 39.8 | 525
Conductivity (s/m) | 0.85 0.83 | 0.91 0.95 1.0 1.07 1.42 1.45 1.88 1.78

IEEE SCC-34/SC-2 P1528 Recommended Tissue Dielectric Parameters

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

Dielectric performance of Head tissue simulating liquid

Dielectric paramenters

Frequency Description
€ (0
43.50 0.87
450MHz(Head) Target Value £5% (41.33-45.68) (0.83-0.91)
Measurement Value 44 56 0.88
2013-01-18 : :

Dielectric performance of Body tissue simulating liquid

Dielectric paramenters

Frequency Description
€ (0
56.70 0.94
450MHz(Body) Target Value +5% (53.87-59.54) (0.89.0.99)
y Measurement Value 55 56 0.95
2013-01-18 : -

4.9. System Check

The purpose of the system check is to verify that the system operates within its specifications at the decice
test frequency.The system check is simple check of repeatability to make sure that the system works
correctly at the time of the compliance test;

System check results have to be equal or near the values determined during dipole calibration with the
relevant liquids and test system (x10 %).

System check is performed regularly on all frequency bands where tests are performed with the DASY5
system.

Tuning z A y
element ’
Spacer
Y ' 7 x
\ 3D Probe positioner
PR °
f./ \ "‘ ; ield probe
« 5 & "~ |[ Flat Phantom
I [V =
\ Dipole
Dir.Coupler
Signal [ Lok === — h
— A.Iné;b:LW —| [— _— ] X
Generator L= Pass 1 Cable Att1
PM1
_—
Att2

R

w2
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IEEE P1528 recommended reference value for Head Tissue

Frequency | 1gSAR | 10 g SAR | | ocal SAR at surface Local SAR at surface
(MHz) (W/Kg) | (W/Kg) | (abovefeedpoint) | (v=2cm °;f§fntt;r°m ==
300 3.0 2.0 4.4 21
450 4.9 3.3 7.2 3.2
835 9.5 6.2 141 4.9
900 10.8 6.9 16.4 54
1450 29.0 16.0 50.2 6.5
1800 38.1 19.8 69.5 6.8
1900 39.7 20.5 721 6.6
2000 411 211 74.6 6.5
2450 52.4 24.0 104.2 7.7
3000 63.8 25.7 140.2 9.5
4.10. System Check Results
System check for head tissue simulating liquid
Frequency Measured Result | Normalized Result Nominal value Deviation Graph
(398mw) (W) (£10%) results
450MHz 2.03 W/Kg 5.10 W/Kg 4.90 W/Kg 4.08 See 533"“0”
Measurement Data: 2013-01-18
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5. TEST CONDITIONS AND RESULTS

5.1. Conducted Power Results

Conducted power measurement results

Modulation Channel Test Test Power Level
Type Separation Channel Frequency (dBm)
Low Channel (ANT 1) 406.5 MHz 40.30
Low Channel (ANT 1) 418.0 MHz 40.16
Analog/FM 25KHz Middle Channel (ANT 2) 435.5 MHz 40.10
Middle Channel (ANT 3) 453.0 MHz 40.11
High Channel (ANT 4) 469.5 MHz 40.07
Low Channel (ANT 1) 406.5 MHz 40.41
Low Channel (ANT 1) 418.0 MHz 40.36
Digital 12.5KHz Middle Channel (ANT 2) 435.5 MHz 40.29
Middle Channel (ANT 3) 453.0 MHz 40.31
High Channel (ANT 4) 469.5 MHz 40.24
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. 1 g Average(W/Kg) Power Drift(dB)
8.0 +0.21
Graph results
Frequency Duty Cycle Power Drift(dB)
100% 50%
The front of EUT towards ground for 12.5KHz(analog,Body-worn)
406.5 MHz 5.13 2.565 0.03 Figure 1
418.0 MHz 5.05 2.525 0.07 Figure 2
435.5 MHz 4.80 2.400 -0.09 Figure 3
453.0 MHz 4.56 2.280 -0.07 Figure 4
469.5 MHz 3.73 1.865 0.08 Figure 5
Worst case position of towards ground for front of EUT towards to phantom
406.5 MHz 2.11 1.055 -0.04 Figure 6
Shift the device scan area to identify the highest SAR location
406.5 MHz 2.68 1.340 -0.07 Figure 7
Worst case position of analog for digital
406.5 MHz 5.22 2.610 0.07 Figure 8
Worst case Frist repeated measurement
406.5 MHz 5.08 2.540 -0.08 Figure 9
Worst case Second repeated measurement
406.5 MHz 5.10 2.550 -0.06 Figure 10
Worst case Third repeated measurement
406.5 MHz 5.03 2.515 -0.03 Figure 11
Tomversgeiig) | gt PR
8.0 +0.21 Power Drift Duty Cycle
10”(dB/10)
Frequency Py eyl Ppwer
100% 50% Drift(dB) 100% 50%
Worst case including the power drift
406.5 MHz 5.22 2.610 0.07 1.016 5.304 2.652
Note:

1.When the original highest measured SAR is = 0.80 W/kg, the measurement was repeated once.

2. A second repeated measurement was preformed only if the ratio of largest to smallest SAR for the
original and first repeated measurements was > 1.20 or when the original or repeated measurement was =
1.45 W/kg (~ 10% from the 1-g SAR limit).
3. A third repeated measurement was performed only if the original, first or second repeated measurement
was = 1.5 W/kg and the ratio of largest to smallest SAR for the original, first and second repeated
measurements is > 1.20.
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5.3. Measurement Uncertainty

Uncertainty Component Tol. Prob | Div ci ci.ui(%) Vi
(%) Dist. (10g) | (10g)
Measurement System
Probe Calibration 5.9 N 1 1 5.9 0
Axial Isotropy 4.7 R J3 0.7 1.9 %
Hemispherical Isotropy 9.6 R \/5 0.7 3.9 0
Boundary Effect 1.0 R J3 1 0.6 0
Linearity 4.7 R J3 1 2.7 %
System Detection Limits 1.0 R J3 1 0.6 0
Readout Electronics 0.3 N 1 1 0.3 0
Response Time 0.8 R \/§ 1 0.5 %
Integration Time 2.6 R J3 1 15 %
RF Ambient Conditions - Noise 3.0 R \/§ 1 1.7 0
RF Ambient Conditions - Reflections 3.0 R \/5 1 1.7 ©
Probe Positioner Mechanical Tolerance 0.4 R \/5 1 0.2 ©
Probe Positioning with respect to Phantom Shell 29 R \/5 1 1.7 0
Extrapolation, interpolation and Integration Algorithms w
for Max. SAR Evaluation 10 R \/§ ! 0.6
Test Sample Related
Test Sample Positioning 29 N 1 1 29 145
Device Holder Uncertainty 3.6 N 1 1 3.6 5
Output Power Variation - SAR drift measurement 5.0 \/5 1 2.9 o0
Phantom and Tissue Parameters
Phantom Uncertainty (shape and thickness tolerances) 4.0 R \/5 1 2.3 0
Conductivity Target - tolerance 5.0 R \/§ 0.43 1.2 0
Conductivity - measurement uncertainty 25 N 1 0.43 1.1 o
Permittivity Target - tolerance 5.0 R 3 0.49 1.4 ©
Permittivity - measurement uncertainty 25 N 1 0.49 1.2 5
Combined Standard Uncertainty 10.7 387
Expanded STD Uncertainty 21.4
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5.4. System Check Results

System Performance Check at 450 MHz Head TSL

DUT: Dipole450 MHz; Type: D450V3; Serial: 1061

Date/Time: 01/18/2013 13:10:01 PM

Communication System: Duidiangdi; Frequency: 450 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 450 MHz; ¢ = 0.88 mho/m; € r = 44.13; p = 1000 kg/m
Phantom section: Flat Section

DASY5 Configuration:

Probe: ES3DV3 - SN3292; ConvF(6.71, 6.71, 6.71); Calibrated: 24/02/2012
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn851; Calibrated: 27/02/2012

Phantom: ELI v4.0; Type:QDOVA001BB;

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (41x131x1): Measurement grid: dx=15.00 mm, dy=15.00 mm
Maximum value of SAR (interpolated) = 2.20 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 53.20 VV/m; Power Drift = -0.021 dB

Peak SAR (extrapolated) = 3.27 mW/g

SAR(1 g) = 2.03 mW/g; SAR(10 g) = 1.33 mW/g

Maximum value of SAR (measured) = 2.22 W/kg

dB
0.000

-1.98

-3.96

-5.95

-7.93

-9.91

0dB = 2.15mW/g
System Performance Check 450MHz 398mW
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5.5. SAR Test Graph Results

Body-worn for 12.5 KHz, Front towards Ground 406.5 MHz

Communication System: DuidiangdJi; Frequency: 406.5 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 406.5 MHz; 0 = 0.92 mho/m; € r = 56.54; p = 1000 kg/m
Phantom section: Flat Section

DASY5 Configuration:

Probe: ES3DV3 - SN3292; ConvF(7.1, 7.1, 7.1); Calibrated: 24/02/2012

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn851; Calibrated: 27/02/2012

Phantom: ELI v4.0; Type:QDOVAO001BB,;

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (81x191x1): Measurement grid: dx=15.00 mm, dy=15.00 mm
Maximum value of SAR (interpolated) =5.50 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 28.698 V/m; Power Drift = 0.03 dB
Peak SAR (extrapolated) = 6.985 mW(/g
SAR(1 g) = 5.13 mWi/g; SAR(10 g) = 4.02 mW/g

Maximum value of SAR (measured) = 5.50 W/kg

dB

-10.00
-20.00
-30.00

-40.00

-50.00
0 dB = 5.50 W/kg = 14.80 dB W/kg

Figure 1: Body-worn for 12.5 KHz, Front towards Ground 406.5 MHz
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Body-worn for 12.5 KHz, Front towards Ground 418.0 MHz

Communication System: DuidiangJi; Frequency: 418.0 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 418.0 MHz; 0 = 0.92 mho/m; € r = 56.54; p = 1000 kg/m
Phantom section: Flat Section

DASY5 Configuration:

Probe: ES3DV3 - SN3292; ConvF(7.1, 7.1, 7.1); Calibrated: 24/02/2012

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn851; Calibrated: 27/02/2012

Phantom: ELI v4.0; Type:QDOVAOQ001BB;

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (81x191x1): Measurement grid: dx=15.00 mm, dy=15.00 mm

Maximum value of SAR (interpolated) =5.32 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 30.102 V/m; Power Drift = 0.07 dB
Peak SAR (extrapolated) = 6.788 mW(/g
SAR(1 g) = 5.05 mWI/g; SAR(10 g) = 3.87 mWI/g

Maximum value of SAR (measured) = 5.40 W/kg

-10.00
-20.00
-30.00
-40.00

-50.00

0 dB =5.32 W/kg = 14.51 dB W/kg

Figure 2: Body-worn for 12.5 KHz, Front towards Ground 418.0 MHz
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Body-worn for 12.5 KHz, Front towards Ground 435.5 MHz

Communication System: DuidiangJi; Frequency: 435.5 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 435.5 MHz; o = 0.948 mho/m; € r = 55.903; p = 1000 kg/m
Phantom section: Flat Section

DASY5 Configuration:

Probe: ES3DV3 - SN3292; ConvF(7.1, 7.1, 7.1); Calibrated: 24/02/2012

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn851; Calibrated: 27/02/2012

Phantom: ELI v4.0; Type:QDOVAOQ001BB;

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (81x191x1): Measurement grid: dx=15.00 mm, dy=15.00 mm
Maximum value of SAR (interpolated) =5.37 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 29.705 V/m; Power Drift = -0.09 dB
Peak SAR (extrapolated) = 6.740 mW(/g
SAR(1 g) =4.80 mW/g; SAR(10 g) = 3.68 mWI/g

Maximum value of SAR (measured) = 5.36 W/kg

-10.00
-20.00
-30.00
-40.00

-50.00

0 dB = 5.37 W/kg = 14.60 dB W/kg

Figure 3: Body-worn for 12.5 KHz, Front towards Ground 435.5 MHz
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Body-worn for 12.5 KHz, Front towards Ground 453.0 MHz

Communication System: DuidiangJi; Frequency: 453.0 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 453.0 MHz; o = 0.948 mho/m; € r = 55.903; p = 1000 kg/m
Phantom section: Flat Section

DASY5 Configuration:

Probe: ES3DV3 - SN3292; ConvF(7.1, 7.1, 7.1); Calibrated: 24/02/2012

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn851; Calibrated: 27/02/2012

Phantom: ELI v4.0; Type:QDOVAOQ001BB;

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (71x181x1): Measurement grid: dx=15.00 mm, dy=15.00 mm
Maximum value of SAR (interpolated) =4.87 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 23.140 V/m; Power Drift = -0.07 dB
Peak SAR (extrapolated) = 5.958 mW(/g
SAR(1 g) = 4.56 mWI/g; SAR(10 g) = 3.45 mWI/g

Maximum value of SAR (measured) = 4.77 W/kg

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB =4.87 W/kg = 13.74 dB W/kg

Figure 4: Body-worn for 12.5 KHz, Front towards Ground 453.0 MHz
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Body-worn for 12.5 KHz, Front towards Ground 469.5 MHz

Communication System: DuidiangJi; Frequency: 469.5 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 469.5 MHz; 0 = 0.979 mho/m; € r = 55.63; p = 1000 kg/m
Phantom section: Flat Section

DASYS5 Configuration:

Probe: ES3DV3 - SN3292; ConvF(7.1, 7.1, 7.1); Calibrated: 24/02/2012

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn851; Calibrated: 27/02/2012

Phantom: ELI v4.0; Type:QDOVAO001BB,;

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (81x191x1): Measurement grid: dx=15.00 mm, dy=15.00 mm

Maximum value of SAR (interpolated) =3.57 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 19.618 V/m; Power Drift = 0.08 dB
Peak SAR (extrapolated) = 4.424 mW(/g
SAR(1 g) = 3.73 mWI/g; SAR(10 g) = 2.85 mWI/g

Maximum value of SAR (measured) = 3.54 W/kg

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB =3.57 W/kg = 11.06 dB W/kg

Figure 5: Body-worn for 12.5 KHz, Front towards Ground 469.5 MHz
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Body-worn for 12.5 KHz, Front towards Phantom 406.5 MHz

Communication System: DuidiangJi; Frequency: 406.5 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 406.5 MHz; o = 0.979 mho/m; € r = 55.63; p = 1000 kg/m
Phantom section: Flat Section

DASY5 Configuration:

Probe: ES3DV3 - SN3292; ConvF(7.1, 7.1, 7.1); Calibrated: 24/02/2012

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn851; Calibrated: 27/02/2012

Phantom: ELI v4.0; Type:QDOVAOQ001BB;

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (81x191x1): Measurement grid: dx=15.00 mm, dy=15.00 mm

Maximum value of SAR (interpolated) =2.21 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 31.352 V/m; Power Drift = -0.04 dB
Peak SAR (extrapolated) = 2.751 mW(/g
SAR(1 g) =2.11 mW/g; SAR(10 g) = 1.59 mWIg

Maximum value of SAR (measured) =2.21 W/kg

-3.44
5.87
-10.31
-13.74

-17.18

0 dB = 2.21 W/kg = 6.88 dB Wikg

Figure 6: Body-worn for 12.5 KHz, Front towards Phantom 406.5 MHz
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Body-worn for Analog, Front towards Ground 406.5 MHz Body position.

Communication System: DuidiangJi; Frequency: 406.5 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 406.5 MHz; o = 0.979 mho/m; € r = 55.63; p = 1000 kg/m
Phantom section: Flat Section

DASY5 Configuration:

Probe: ES3DV3 - SN3292; ConvF(7.1, 7.1, 7.1); Calibrated: 24/02/2012

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn851; Calibrated: 27/02/2012

Phantom: ELI v4.0; Type:QDOVAOQ001BB;

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (81x191x1): Measurement grid: dx=15.00 mm, dy=15.00 mm

Maximum value of SAR (interpolated) =2.82 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 22.739 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 3.681 mW(/g
SAR(1 g) =2.68 mW/g; SAR(10 g) =1.94 mW/g

Maximum value of SAR (measured) = 2.83 W/kg

dB

-4.52
-9.04
-13.55
-18.07

-22.59

0 dB =2.82 W/kg = 9.02 dB W/kg

Figure 7: Body-worn for Analog 12.5KHz, Front towards Ground 406.5 MHz
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Body-worn for Digital, Front towards Ground 406.5 MHz

Communication System: DuidiangJi; Frequency: 406.5 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 406.5 MHz; o = 0.979 mho/m; € r = 55.63; p = 1000 kg/m
Phantom section: Flat Section

DASY5 Configuration:

Probe: ES3DV3 - SN3292; ConvF(7.1, 7.1, 7.1); Calibrated: 24/02/2012

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn851; Calibrated: 27/02/2012

Phantom: ELI v4.0; Type:QDOVAOQ001BB;

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (81x191x1): Measurement grid: dx=15.00 mm, dy=15.00 mm

Maximum value of SAR (interpolated) =5.30 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 29.325 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 7.212 mW(/g
SAR(1 g) = 5.22 mW/g; SAR(10 g) = 4.03 mWI/g

Maximum value of SAR (measured) = 5.23 W/kg

-10.00
-20.00
-30.00

-40.00

-50.00
0 dB = 5.30 W/kg = 14.30 dB W/kg

Figure 8: Body-worn for Digital, Front towards Ground 406.5 MHz
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Body-worn for Digital, Front towards Ground 406.5 MHz,First repeated

Communication System: DuidiangJi; Frequency: 406.5 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 406.5 MHz; o = 0.979 mho/m; € r = 55.63; p = 1000 kg/m
Phantom section: Flat Section

DASY5 Configuration:

Probe: ES3DV3 - SN3292; ConvF(7.1, 7.1, 7.1); Calibrated: 24/02/2012

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn851; Calibrated: 27/02/2012

Phantom: ELI v4.0; Type:QDOVAOQ001BB;

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (81x191x1): Measurement grid: dx=15.00 mm, dy=15.00 mm

Maximum value of SAR (interpolated) =4.98 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 28.695 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 6.258 mW(/g
SAR(1 g) = 5.08 mW/g; SAR(10 g) = 3.87 mWI/g

Maximum value of SAR (measured) = 5.05 W/kg

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB = 5.37 W/kg = 14.60 dB W/kg

Figure 9: Body-worn for Digital, Front towards Ground 406.5 MHz
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Body-worn for Digital, Front towards Ground 406.5 MHz,second repeated
Communication System: DuidiangJi; Frequency: 406.5 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 406.5 MHz; o = 0.979 mho/m; € r = 55.63; p = 1000 kg/m
Phantom section: Flat Section
DASY5 Configuration:
Probe: ES3DV3 - SN3292; ConvF(7.1, 7.1, 7.1); Calibrated: 24/02/2012
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn851; Calibrated: 27/02/2012
Phantom: ELI v4.0; Type:QDOVAO001BB;

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (81x191x1): Measurement grid: dx=15.00 mm, dy=15.00 mm

Maximum value of SAR (interpolated) =5.20 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 29.562 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 6.412 mW/g
SAR(1 g) = 5.10 mW/g; SAR(10 g) = 3.96 mWI/g

Maximum value of SAR (measured) = 5.17 W/kg

-10.00
-20.00
-30.00

-40.00

-50.00

0dB =5.17 W/kg = 14.72 dB W/kg

Figure 10: Body-worn for Digital, Front towards Ground 406.5 MHz
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Body-worn for Digital, Front towards Ground 406.5 MHz,Third repeated
Communication System: DuidiangJi; Frequency: 406.5 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 406.5 MHz; o = 0.979 mho/m; € r = 55.63; p = 1000 kg/m
Phantom section: Flat Section
DASY5 Configuration:
Probe: ES3DV3 - SN3292; ConvF(7.1, 7.1, 7.1); Calibrated: 24/02/2012
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn851; Calibrated: 27/02/2012
Phantom: ELI v4.0; Type:QDOVAO001BB;

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (81x191x1): Measurement grid: dx=15.00 mm, dy=15.00 mm

Maximum value of SAR (interpolated) =4.96 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 28.632 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 6.062 mW/g
SAR(1 g) =5.02 mW/g; SAR(10 g) = 3.74 mWI/g

Maximum value of SAR (measured) = 5.33 W/kg

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB =5.33 W/kg = 14.90 dB W/kg

Figure 11: Body-worn for Digital, Front towards Ground 406.5 MHz
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6. Calibration Certificate

6.1. Probe Calibration Ceriticate

Calibration Laboratory of
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Engineering AG
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Service suisse d'étalonnags
Bervizio svizzero o B

Zeughaussirasse 43, 8004 Zurich, Switzerland Swiss Calibration Service
Accradied by the Swiss Accrediation Serdce (SAS) Accreditation No.: SC5 108
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The Swiss Accraditation Service is one of the signatories to the EA
Muitilataral Agreemnent for the recegnition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORM:y.2 sensitivity in free space

CanvF sensitivity in TSL / NORM:x,y.z

DcP dinde comprassion point

GFE crest factor (1/duty_cycla) of the RF signal

ABC modulation dependent linearization parameters

Polarization q o rotation around probe axis

Polarization & % rotation around an axis that 1s in the plane normal 1o probe axis (at measurement center),

né., 9 =0is normal to probe axis

Calibration is Performed According to the Following Standards:

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

b) |EC 62209-" . “Procedure to measure the Specific Absorption Rate (SAR) for hand-heid devices used in close
proximily to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

»  NORMx .z Assessed for E-field polarization 8 = 0 (f = 500 MHz in TEM-cell f > 1800 MHz: R22 waru'&gurda;
WORM:x, v,z are only intermediate values, Le., the uncerlainties of MORMx v,z does not affect the E “fiald
uncertainty inside TSL (see below ConuF).

s NORM(Nx .2 = NORMzxy.z " frequency_response (see Frequency Response Chart), This lnearization is
implemented in DASY4 software versions latar than 4.2, The uncartainty of the frequency response is included
in the siatec uncertainty of ComvF.

s« DCPxy,z CCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

» PAR: PAR Is the Peak 1o Average Ratio that is not calibrated but determined based on the signal
charactenstics

o Axyz Beyz Ciyz VRxyz A B Care numerical linearization parameters assessad based on the data aof
power sweep for specific modulation signal. The parameters do not depend on frequency nor media, ¥R is the
maximum calibration range expressed in RMS valtage across the diode.

s« ConvF and Boundary Effect Parameters: Assessed in fiat phantom using E-field {or Temperature Transfer
Standard for { = B0 MHz) and inside waveguide using analytical field distributions based on power
measurements for { > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL comesponds
to NORM=x. .z * ConvF whereby the uncertainty corresponds to that given for ConvF, A frecuency dependent
ConvF is usad in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz.

»  Sphercal izofropy (30 deviation from isofropy): in a field of low gradients realized u=ing a flat phantom
exposed by a patch antenna,

»  Sensor Offset: The sensor offsel cormesponds to the offsel of virlual measurement cenler from the probe tip
{on probe axis). No tolerance required,
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ES3DV3 = SN 3282 Fabruary 24, 2012
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Calibrated for DASY/EASY Systems

{MNote: non-compatible with DASY 2 system!)
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Fehruary 24, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3292

Basic Calibration Parameters

Sensor X

Sensor Y Sensor Z Unc (k=2
Norm (pVitvm?)” 0.81 0,90 118 101 %
DCP (mV)" i 105.9 104.7 102.0
Modulation Calibration Parameters P -
uiD Communication System Name PAR A B | ¢© VR Une
dB dB dB my | (k=2)
0000 |CW 000 [ x| ooo | ooo 100 | 1173 | £22%
¥ | 000 000 | 100 | 842
z | 000 0.00 100 | 1082

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

multiplied by the coverage factor k=2, which for a normal distribution corresponds 1o a coverage
probability of approximately 95%.

* The uncerainies of Mo ¥ Z da not affect ihe E*-Beld uncertainty inaige T5L (see Pages & and B)
" Mumescal [inearzation paameter sncariainty nok requmd,

* Uncarainty is defermined using thie max. deviation from linear response apphying reciengudar distribution and & expressed for the square of the

finld wanlue

Certificate Mo: ES3-3232_Fabi2
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ES3DV3- SN:3292 February 24, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3292

Calibration Parameter Determined in Head Tissue Eimu_!.ating Media

" Ralative Conductivity Depth Unet.

| f(MHz}® | Permittivity" {sim) " ConvF X | ConvF¥ | ConvFZ | Alpha | (mm) (=2}
| as0 43.5 0.67 8.71 6.71 671 | 015 | 180 | +134%
835 41.5 0.90 8.06 606 | 606 | 026 | 219 | +120%
o040 415 0.97 6.03 603 | 603 0.28 200 | +120%
1810 40.0 1.40 5.25 5.25 5.25 0.80 117 | +120%
1900 _40.0 1.40 521 5.21 5. 0.63 1.38 +12.0 %
2100 38.8 148 5.15 5.15 5.5 .80 1.20 +120%
2450 39.2 1.80 447 | 447 447 | 063 | 150 | £120%

© Fraquency valdily of £ 100 MHz only appiias for DASY wi.d and higher (see Pege 2), elsa it is resiricted to 4 50 MHz. The uncerainly is the RSS
of the CameF uncertainty al cslibration frequency and tha uncerainty for the indicated freguency band

" al frequencies bekow 3 GHz., ihe validity of Essws parameters ( and o) can be relaxed 1o & 10% if fqud compensalion lamua is applad ta
measured SAR values. A1 frequencies above 3 GHE, the valiosty of tlizsue paramabars (e and =) is resiricked bo £ 5% The unceriainty is the R5S af
Ihe ConeF uncartainty for mdicated target bssue paremedors

Cerlificate No: ES3-3292 Febi2 Page &5 of 11
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ES3DVa~ 5N, 3202 February 24, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3292

Ralative Conductivity Depth Unct
f{MHz}® | Permittivity isim}" ConvFX | ConwFY | ConvFZ | Alpha | (mm) (k=2 |
450 | 587 0.94 7.10 7.10 7.10 0.09 1.00 +134 %
B35 552 0.97 6.14 B.14 B.14 0.42 1.57 +12.0 %
800 55.0 1,05 6.07 B.07 6.07 0.48 1.49 +12.0%
| 1810 53.3 1.52 4.86 4.86 4.86 0.62 1.42 +12.0 %
1900 53.3 1.52 4,66 4,66 4.66 047 1.75 +120%
2100 53.2 1.82 4.76 476 4.78 070 | 139 +120%
2450 527 1.85 4.25 4.25 4.25 080 | 103 | +120% |

2 Frequency valdily of + 00 MHz oy applies for DASY v4.4 and higher (ses Paga 2), else it is restricled 1o & 50 MMz The uncedalnty is the RSS
of the ComeF uncartainty ol calibration frequency and the wcedanty tor the indicaled frequency band

" Al frequencies below 3 GiHz, 1he validity of lissue pararmabers (c and o) can be relaxed 1o = 10% [l iguid compensalion formula is applied to
maasured SAR values. & frequencias above 3 GHz. the validity of lissus parsmeters [ and o) & resincled o+ 5% The uncaranty s the R55 of
Ihe ComF uncardainty for indicated largel ligsue parameters

Certificate No: ES3-3292_Febi2 Page 6 of 11
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Fabruary 24, 2012

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

Frequency response (normalized)
=

Uncertainty of Frequency Response of E-field:  6.3% (k=2)
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ES3DV3- SN:3292 Fzbruary 24, 2M2

Receiving Pattern (¢), 3 =0°

=600 MHz TEM f=1800 MHz R22
Tot : : ; Tak : : ;
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Uncertainty of Axial Isotropy Assessmant: £ 0.5% (k=2)
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ES30V3I- 5N:3232 Fabruary 24, 2042

Dynamic Range f(SARyeaq)
(TEM cell , f = 900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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ESI0V3- SN:3282 Fabruary 24, 2012

Conversion Factor Assessment

f = 900 MHz WGLS RS (H_convF) = 1810 MHz WGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
Error (4, 9), f= 900 MHz
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Uncertalnty of Spherical |sotropy Assessment: £ 2.6% (k=2)
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ES30V3-3N:3282 Febroary 24, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3292

Other Probe Parameters

| Sensor Arangeme ~ Triangular
‘Connector Angle () ' Mot applicable
Mechanical Surface Detection Mode - enabled
Oplical Surface Deteclion Mode ~ disabled
| Probe Overall Lencth 337 mm
Probae Body Diameier - T 10mm |
Tip Length  10mm
| Tip Diametar T 4mm |
| Prabe Tip to Senscr X Calibration Point 2mm
Probe Tip to Sensor ¥ Calibration Point : 2 mm
Probe Tip to Senscr Z Calibration Point 2mm |
"Recommended Measurement Distance from Surface 3 mm 'l

Cartficate No: ES3-3292_Feb12 Page 11 of 11
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6.2. D450V3 Dipole Calibration Ceriticate

Calibration Laboratory of

Schmid & Partner
Enginearing AG

Faughaussirasse 43, B0 Zurich, Switzerland

Arcerecitpd by The Swiss Scereditation Sorace (SA5)
The Swiss Accreditation Service iz ane af the signatorias to tha EA
Multilateral Agreement Ter the recognition of callbration cartificates

Climnt

SMQ (Auden)

Schweizerischor Kalibrierdienst
Service suisse d étalonnage
Servizio svizzero di faratura
Swins Calibration Service

Accraditation Mo.: SCS 108

Certificate No: D450Y3-1061_Sepi0

|[CALIBRATION CERTIFICATE

Okject

Calibraten peoredurs =)

Calibiralinn chata:

D450M3 - SN: 1061

QA CAL-15.v5

Calibration Procedure for dipole validation kits below 800 MHz

September 11, 2012

Thie calibretion cedilicale documents tha traceability 1o naticna slendade, which restze the paysical wils of measurements (51)
The measurements and e unceaanfies wih condizence procabllity are givan on 1he following pages and ars sart of the corificate.

Galibration Equ pment usad IMATE crivical dnr cslibraton)

All calibraticns heve been conducted n the closed laborakory F2cility! ervironmant termpaecatee {22 + 3°C and humidity = 70%.

Thiz calibration cartlicats shall rot be repreduced sseaptin full without wiitten aopraval of tha laoomatony,

Frimary Standaida 10 & Cal Date (Calitwaled by, Cutilicate Mo ) Scheduled Calibration
Feear meler E44158 GBE41293R74 T=Apr-10 (Mo, 217-01135) Apr-11
Fevaar sangor Ed4728 Y4 145277 T=Apr-10 (Mo, 217011358 Ane-11
Frear spnsnr Fdd 12 Y4 1458067 1-Apr13 (Mo, 21701135 Anr-11
Helererce 3 cB Allanuator SM; 55054 [Zc) F-hdar-10 (Wo, 29700 155) Bdar-11
Hetorerce 20 dE Alermesion SN; SsEE [F00) W-Mar-10 (Ma. 27701151 bar-11
T'ﬂ:lﬁ':\l milarmmaich combinalion SR RT3 ) OB3ET FI-Mar-19 ':NI:'. 2 T-oig Mar-11
| Betarence Preba ETEOVE SM: 1507 S-Ap-10 (Mo, ETS- 1607 _Apeing Apr-11
1 DAEA SM; 6541 Z3-Apr-10 [Mo. DAEA-GL4. Apri0) Apr-11
Sloecndury Sierdards o ¥ ~ Sk Dty (i | kass=] Sutedules Chuck
FF generator HT 83480 LIS3G42U01 700 O-Aug-89 fin house check Oz -09) In howse chack: Oot-11
Kedwork Analyzer HP 87R3E LIS3F3005ES B4406 18-0ct-01 [in howse check Q=069 In house chack: Oz-10
Mame Funelion Sigraturs
Calibrated by Jeton Kastrad Labaoratony Taohmiciaes /[/
P S
Appravad by Katia Fokovie Tochnicil Manager

FEsuad: September 11, 2012
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Calibration Laboratorv of \‘\“\‘Q‘\.IJUW/‘?’“/, g Schweizerischer Kalibrierdienst

Schmid & Partner iiaﬁgé Service suisse d'stalonnage
Engineering AG =% C  servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland 'i,;ld///—._‘\_':\\‘;@‘ S Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS)

I

Accreditation No.: SCS 108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a)

b)

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

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

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

Additional Documentation:

d)

DASY4 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

Certificate No: D450V3-1061_Sep10
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Measurement Conditions

Page 46 of 65

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

Issued:2013-01-30

DASY Version

DASY5

v62.2

Extrapolation

Advanced Exirapolation

Phantom ELI4 Flat Phantom Shell thickness: 2 + 0.2 mm
Distance Dipole Center - TSL 15 mm with Spacer
Area Scan Resolution dx, dy =15 mm

Zoom Scan Resolution

dx, dy, dz =5 mm

Frequency

450 MHz =1 MHz

Head TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 43.5 0.87 mho/m
Measured Head TSL parameters (22.0 +0.2) °C 43.6 £6 % 0.83 mho/m + 6 %
Head TSL temperature during test (22.0x0.2) °C - ===

SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL condition
SAR measured 398 mW input power 1.80mW/g
SAR normalized normalized to 1W 452mW/g

SAR for nominal Head TSL parameters

normalized to 1W

470 mW / g = 18.1 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 398 mW input power 1.19mW/g
SAR normalized normalized to 1W 299mW/g

SAR for nominal Head TSL parameters

normalized to 1TW

3.09 MW / g = 17.6 % (k=2)

Certificate No: D450V 3-1061_Sep10
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Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 56.7 0.94 mho/m
Measured Body TSL parameters (22.0+0.2) °C 5416 % 0.90 mho/m + 6 %
Body TSL temperature during test (22.0+0.2) °C = =me=

SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL condition
SAR measured 398 mW input power 1.74mW /g
SAR normalized normalized to 1W 437mW /g

SAR for nominal Body TSL parameters

normalized to 1W

4.47 mW [ g = 18.1 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 398 mW input power 115mW/g
SAR normalized normalized to 1W 289 mW /g

SAR for nominal Body TSL parameters

normalized to 1W

296 mW /g = 17.6 % (k=2)

Certificate No: D450V3-1061_8ep10
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 57.7Q-7.4jQ
Return Loss -20.1dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 5560 -8.8)Q

Return Loss -20.1dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.363 ns

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

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

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

Additional EUT Data

Manufactured by SPEAG

Manufactured on August 15, 2008

Certificate No: D450V3-1061_Sep10 Page 50f 9
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DASYS5 Validation Report for Head TSL

Diate/Time: 15092012 13:00:34
Test Laboratery: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz; Type: D450Y 3; Serial: D450V 3 - SN:1061

Communication System: CW; Frequency: 450 MHz: Dury Cyvele: 1:1

Medium: H5L45(0 _
Medium parameiers nsed: =450 MHz; o =083 mho/m; £, =43.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/LRC/ANSI Co3.19-2007)
DASYS Configuration:
¢ Prohe: ET2DV0 - SN IS ConvBG.02, 6002, 6.02F Calibroted: 30.04.20140
¢ Nepsor-Sortace: dmm Mechonical Surfree Detection]
e Clectromics: DALY Sn654; Calibrated: 23.04.2010
¢ Phantom: Flat Fhantom 4.4 Type: Flat Phantom 4 4: Serial: 1002
o Measwrement 3W: DASYS2, W52.2 Buld 0, Veraon 52.2.0(163)

¢ Postprocessing 5Wo SEMCAL X V142 Build 2, Version [4.2.2 01685)

Pin=398mW/d=15mm/Zoom Scan (7x7x7)/Cube 0: Measurement prid: dxa=5mm, dy=mm,
de=5mm

Referenee Value = 49.8 Vim; Power Drift = 20,022 dB

Peak SAR (extrapolated) = 2.76 Wkg

SAR(1 g) = L8 mW/g: SAR(10 g) = 1.19 mW/g

Maximum value of SAR (measured) = 1.92 mW/g

[+

£

=

15

0dT = |92 mW/ie

Certificate Mo: D450Y3-1061 Sep10 Page & of 9
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Impedance Measurement Plot for Head TSL

Issued:2013-01-30
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Impedance Measurement Plot for Head TSL

DASYS Validation Report for Body TSL

DhedTime: 15092012 [4:37:34
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz: Type: D450V 3; Serdal: D450Y 3 - Sh:1061

Communication System: CW; Frequency: 450 MHz; Dury Cyele; 11
Medium: M5LAS)

. - = 3
Medium parameters vsed: =450 MHz; @ = 0.9 mho/m; & = 54.1; p = 1000 kg/my
Phantom scction: Ulat Section
Measurement Standard: DASYS (IEEE/NEC/ANS]T C63.19-2007)

DASYS Conliguration:
*  Prohe: ET2DYG - SNISOT, ConyBi7.2, 7.2, 7.2% Calibrated: 30004,2010
& Sepsor-Surface: cmm (Machanical Surface Detection )
& Electromics: DAE4 Snb54: Calibrated: 2304 2010
L] Phantom: Flat Phantom 4.1 Type: Flat Phantem 445 Serial: HK2
*  fleasurement SW: DASYSE V52,2 Bkl 0, Yersion 32.2.0( 163

*  Pusiprocessing 3W: SEMCAD X V142 Build 2. Yersion 14.2.2 {1685)

Pin=38mW/d=15mm. Zoom Scan (7x7x7)¥Cube 0: Measurement grid: dx=5mm. dy=5mm,
dy=3mm

Reforence Walue = 46.5 Vim; Power Dirift = -00H23E2 dB

Peak SAR (extrapolated) = 2,75 Wik

SAR(1 g) = 1.74 mW/g: SAR(10 g) = 1.15 mW/g

Maximum value of SAR (measured) = 1.86 mW/g

£
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Impedance Measurement Plot for Head TSL

Impedance Measurement Plot for Body TSL

15 EBep 2012 L3:08:17
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6.3. DAEA4 Calibration Ceriticate

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zoughausstrasse 43, 8004 Zurich, Switzeriand

Sehwelzerischer Kalibrierdienst
Service sulsse d'étalonnage
Servizio avizzero di taratura
Swiss Calibration Service

Ascradited by the Swiss Accreditation Sarace (SAS) Accreditation No.: SCS 108
The Swiss Accreditalion Service i ane of the signatories to the EA
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Glossary

DAE data acquisition electronics

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

Methods Applied and Interpretation of Parameters
s  DC Voltage Measurement; Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figura given
corresponds to the full scale range of the voltmeter in the respective range.

« Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

» The following parameters as documented in the Appendix contain technical information as a
result from “he performance test and require no uncertainty,

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

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

*  Channel separation: Influence of a voltage on the neighbor channels not subject to an
input vcltage.

s AD Converter Values with inputs shorfed: Values on the intermal AD converter
corresponding to zero input voltage

s Input Offset Measurement. Output voltage and statistical results over a large number of
Zero voltage measurements.

s Input Offset Current; Typical value for information; Maximum channel input offset
current, not considering the input resistance.

» Input resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement,

» Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

« Power consumption: Typical value for information. Supply currents in various operating
modes.
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High Ranga: 1LEB = 6.1V, full range =  -100...+300 my
Low Range: 1LSB = 61nY , full range = -1..,....+3mV
DASY measurement parametars: Auto Zaro Time: 3 seq; Measuring time: 3 sec
Calibration Factors X Y Z
High Range 405.194 + 0.1% (k=2) | 405.031 +0.1% (k=2) | 405006+ 0.1% (k=2
Low Range 400179+ 0.7% (k=2) | 3.99504 + 0.7% (k=2) | 4.00535+ 0.7% (k=2

Connector Angle

Connector Angle o be used in DASY systam

200%+1°

Certificate No: DAE4-1315_Feb12
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Appendix
1. DC Voltage Linearity
High Range Reading (uV) Difference (uV) Error (%)
Channel X - Input 199993.07 0.46 -0.00
Channel X = Input 195588.21 0.z28 Q.00
Channel X = Input -19987.04 584 -0.03
Channel Y = Input 18098278 -1.05 -0.00
Channel ¥ = Input 19995.99 -1.88 -0.M
Channel ¥ = Input -20001.41 1.50 -0.01
Channel Z + Input 199996.23 3.02 0.00
Channel Z + Inpurt 19996.75 0.72 -0.00
Channel Z - Input -20003.50 -0.24 0.00
Low Range Reading (pV) Difference (uV) Error (%)
Channel X + Input 1999.32 -1.73 009
Channel X + Inpul 200.22 -1.03 051
Channel X = Input -198.55 032 -0.18
Channel ¥ + Input 1987.53 -3.28 0,16
Channel ¥ + Input 199,64 -1.21 .60
Channal Y = Input -199.77 -0.78 0.3%
Channel Z + Input 1987.90 -2.04 0,10
Channel Z + Input 199.23 -1.21 0,61
Channel Z - Input -200.63 -1.12 0.56
2. Common mode sensitivity
DASY measurement parameters: Auto Zerc Time: 3 sec; Measunng ima: 3 sec
Common moda High Range Low Range
Input Voltage (mV) Average Reading (pV) Average Reading (pV)
Channel X 200 110 -3.09
- 200 4,05 3.23
Channel ¥ 200 2208 <22 46
-200 21.74 2231
Channel £ 200 -4, 46 -4.892
- 200 365 2.86
3. Channel separation
DASY measurement paramaters: Auta Zero Time: 3 sec; Measuring time; 3 sec
Input Voltage (mV) | Channel X (uV) | Channel ¥ {uV) Channel Z (uWv)
Channel X 200 -2.82 -3.29
Channel ¥ 204 B.73 - 217
Channel Z 200 a8.11 5.38 -
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 16132 15682
Channel 16251 15151
Channel £ 15551 15659

5. Input Offset Measurement
DASY measuramant parametars: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input 10ME

Average (u¥) | min. Offset (uV) | max. Offset (uv) | 'O ?:::_‘"“"
Channel X 1.32 0.22 2.38 0.46
Channel Y 123 2.04 -0.58 0.36
Channel Z 1.89 3.56 12 0.39

6. Input Offset Current

Mominal Input circ sitry offsat current on all channels: <254

7. Input Resistance (Typical values for information)

Zeroing (KOhm) Measuring (MOhmj)
Channel X 200 200
Channel ¥ 200 200
Channel Z 200 200

Low Battery Alarm Voltage (Typical values for information)

Typical values Alarm Level (VDC)
Supply (+ Vee) +7.9
Supply (- Yec) -T.8
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply {+ Vece) +0.0 +8 +14
Supply (- Vec) =0.01 -B &
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7. Test Setup Photos
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The front of EUT towards ground antenna position

The front of EUT towards Phantom
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The front of EUT towards ground Body position
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8.EUT Photos
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ANT 1

ANT 2
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ANT3

ANT4



