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1. GENERAL CONDITIONS

1.1 This report only refers to the item that has undergone the test.

1.2 This report standalone does not constitute or imply by its own an approval of the

product by the certification Bodies or competent Authorities.

1.3 This document is only valid if complete; no partial reproduction can be made
without written approval of CCIC-SET.

1.4 This report cannot be used partially or in full for publicity and/or promotional
purposes without previous written approval of CCIC-SET. and the Accreditation

Bodies, if it applies.
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2. Administrative Date

2.1. Identification of the Responsible Testing Laboratory

Company Name: CCIC-SET

Department: EMC & RF Department

Address: Electronic Testing Building, Shahe Road, Nanshan District,
Shenzhen, P. R. China

Telephone: +86-755-26628676

Fax: +86-755-26627238

Responsible Test

Mr. Wu Li'an
Lab Managers:

2.2. ldentification of the Responsible Testing Location(s)
Company Name: CCIC-SET

Address: Electronic Testing Building, Shahe Road, Nanshan District,
Shenzhen, P. R. China

2.3. Organization Item
CCIC-SET Report No.: SET2014-14208
CCIC-SET Project Leader: Mr. Li Sixiong

CCIC-SET Responsible

. Mr. Wu Li'an
for accreditation scope:
Start of Testing: 2014-12-17
End of Testing: 2014-12-17

2.4. Identification of Applicant

Company Name: Cyber Blue (HK) Limited

Address: Room 703, 7/F, Fook Lee Commercial Centre, Town Place,

33 Lockhart Road, Wanchai,Hong Kong,China
2.5. Identification of Manufacture

Company Name: Cyber Blue (HK) Limited

Address: Room 703, 7/F, Fook Lee Commercial Centre, Town Place,
33 Lockhart Road, Wanchai,Hong Kong,China

Notes: This data is based on the information by the applicant.
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3. Equipment Under Test (EUT)

3.1.ldentification of the Equipment under Test

Sample Name:

Type Name: w4

Support band

Test band

Multislot Class

GPRS Class:
General
description:

Development Stage
Accessories
Battery type

Battery specification
Antenna type
Operation mode
Modulation mode
IMEI

Max. SAR Value

NOTE:

Kid’s GPS Tracking Unit

GSM850/1900/900/1800MHz,
GPRS850/1900/900/1800MHz

GSM850/1900MHz ,GPRS850/1900MHz

GPRS: Class 12
Class B

Identical Prototype
Power Supply

/

3.8V

PIFA Antenna
GSM,GPRS
GMSK

863854041234567

Body 0.982W/Kg

a. W4 is a mobile phone which mainly is used for emergency dialing with GSM

frequencies 850/900/1800/1900.

b. The EUT can support data function and voice function via a speaker, and does
not support the position against the ear or headset, the tests were carried out

only against body after assessment.

c. Please refer to Appendix C for the photographs of the EUT. For a more

detailed features description about the EUT, please refer to User’s Manual.
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4 Specific Absorption Rate (SAR)
4.1 Introduction

SAR is related to the rate at which energy is absorbed per unit mass in an object
exposed to a radio field. The SAR distribution in a biological body is complicated and is
usually carried out by experimental techniqgues or numerical modeling. The standard
recommends limits for two tiers of groups, occupational/controlled and general
population/uncontrolled, based on a person’s awareness and ability to exercise control over
his or her exposure. In general, occupational/controlled exposure limits are higher than the
limits for general population/uncontrolled.

4.2 SAR Definition

The SAR definition is the time derivative (rate) of the incremental energy (dW) absorbed
by (dissipated in) an incremental mass (dm) contained in a volume element (dv) of a given
density (). The equation description is as below:

SAR= A[dW) _dfdV

dr' dm J

ar | v |

SAR is expressed in units of Watts per kilogram (W/kg)
SAR measurement can be either related to the temperature elevation in tissue by

ol
SAR= C—

ci

where C is the specific head capacity, OT is the temperature rise and ot the exposure

duration, or related to the electrical field in the tissue by
. ol 1
sar= ZEL

where o is the conductivity of the tissue, p is the mass density of the tissue and E is the
rms electrical field strength.

However for evaluating SAR of low power transmitter, electrical field measurement is
typically applied.
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4.3 Phantoms

The phantom used for all tests i.e. for both system checks and device testing, was the
twin-headed "SAM Phantom”, manufactured by SATIMO. The SAM twin phantom is a
fiberglass shell phantom with 2mm shell thickness (except the ear region, where shell
thickness increases to 6mm).

System checking was performed using the flat section, whilst Head SAR tests used the
left and right head profile sections. Body SAR testing also used the flat section between the
head profiles.

SAM Twin Phantom
4.4 Device Holder

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

The 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
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4.5 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.

700 MHz to 3 GHz;
Linearity: £ 0.5 dB (700 MHz to 3 GHz)

+ 0.25 dB in HSL (rotation around probe axis)
+ 0.5 dB in tissue material (rotation normal to probe
axis)

1.5uW/g to 100 mWig;
Linearity: + 0.5 dB

Overall length: 330 mm (Tip: 20 mm)
Tip diameter: 5 mm (Body: 8 mm)
Distance from probe tip to dipole centers: <2.7 mm

General dosimetry up to 3 GHz
Dosimetry in strong gradient fields
Compliance tests of mobile phones

COMOSAR

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

HIGH-RESISTANCE LINES /

A-BEAM I-BEAM

CCIC-SET/T-I (00)
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5 OPERATIONAL CONDITIONS DURING TEST

5.1 Schematic Test Configuration

The EUT shall use its internal transmitter. The antenna(s), battery and accessories shall
be those specified by the manufacturer. The EUT battery must be fully charged and

checked periodically during the test to ascertain uniform power output.

The power level results listed in the following table:

Table 1: Maximum Conducted Transmitting Power

Band Burst Average Power (dBm) | Frame-Average Power (dBm)
TX Channel 128 189 251 128 189 251
Frequency(MHZz) 824.2 836.4 848.8 824.2 836.4 848.8
GSM 31.77 31.62 31.88 22.74 22.59 22.85
GPRS (Slot 1 31.16 311 31.41 22.13 22.07 22.38
GSM850 (Slot 1)
GPRS (Slot 2) 30.04 30.14 30.11 24.02 2412 24.09
GPRS (Slot 3) 28.18 28.15 28.19 23.92 23.89 23.93
GPRS (Slot 4) 26.65 26.67 26.64 23.64 23.66 23.63
TX Channel 512 661 810 512 661 810
Frequency(MHz) | 1850.2 1880 | 1909.8 | 1850.2 1880 1909.8
GSM 28.83 28.60 28.69 19.8 19.57 19.66
PR lot 1 27.93 27.87 27.76 18.9 18.84 18.73
GSM1900 GPRS (Slot 1)
GPRS (Slot 2) 26.36 26.38 26.29 20.34 20.36 20.27
GPRS (Slot 3) 24.41 24.43 24.45 20.15 20.17 20.19
GPRS (Slot 4) 22.96 22.76 22.84 19.95 19.75 19.83
Channel Frequency(MHz) BT 4.0
CHO 2402 -9.66
CH 20 2442 -9.93
CH 39 2480 -10.23

CCIC-SET/T-I (00)
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Note:

1. Per KDB 447498 D01 v05r01, the maximum output power channel is used for SAR testing and for further
SAR test reduction.

2. Per KDB 447498 D01v05r02, the 1-g and 10-g SAR test exclusion thrssholds for 100MHz to 6GHz at test
separation distances < 50mm are determined by:[(max. power of channel, including tune-up tolerance,

mW)/(min. test separation distance, mm)] [\/T (GHz)] =<3.0for 1-g SAR and <7.5 for 10-g extremity SAR

(1) f(GH2z) is the RF channel transmit frequency in GHz

(2) Power and distance are round to the nearest mW and mm before calculation

(3) The result is rounded to one decimal place for comparison

(4) If the test separation diatance(antenna-user) is < 5mm, 5mm is used for excluded SAR calculation

Bluetooth Max Power (dBm) | mW Test Distance (mm) Frequency(Ghz) | Exclusion Thresholds

-9 0.126 5 2.48 0.040

Per KDB 447498 D01v05r02 exclusion thresholds is 0.040<3, RF exposure evaluation is not required.

BT estimated SAR value=Exclusion Thresholds/7.5=0.040/7.5=0.005W/Kg

Timeslot consignations:

No. Of Slots Slot 1 Slot 2 Slot 3 Slot 4
Slot Consignation | 1Up4Down | 2Up3Down 3Up2Down 4Upl1Down
Duty Cycle 1:8 1:4 1:267 1:2
Crest Eactor -9.03dB -6.02dB -4.26dB -3.01dB

Simultaneous SAR

No. Transmitter Scenario Value(W/Kg)
Combinations Supported
1 GSM(Data)+BT Yes 0.982+0.005=0.987<1.6

Note 1:EUT system architecture does not support simultaneous voice and data, multiple voice channels,
or multiple data channels during a single session on the cellular net work. The tests were carried out
against body after assessment.
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5.2 SAR Measurement System

The SAR measurement system being used is the COMOSAR test system, the system is
controlled remotely from a PC, which contains the software to control the robot and data
acquisition equipment. The software also displays the data obtained from test scans.

In operation, the system first does an area (2D) scan at a fixed depth within the liquid
from the inside wall of the phantom. When the maximum SAR point has been found, the
system will then carry out a 3D scan centred at that point to determine volume averaged
SAR level.

5.2.1 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 Power drifts 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 extrapolated according to the head
parameters specified in P1528.

Table 2: Recommended Dielectric Performance of Tissue

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 | 52.4 | 41.05| 56.0 | 54.9 | 404 | 62.7 | 73.2
Salt (Nacl) 3.95 | 1.49 | 1.45 14 | 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 | 005 | 0.1 0.1 0.1 | 027 | 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 | 368 | 0.0
DGBE 0.0 0.0 0.0 0.0 0.0 0.0 |4492| 0.0 0.0 | 26.7
Dielectric Constant | 43.42 | 58.0 | 4254 | 56.1 | 42.0 | 56.8 | 39.9 | 54.0 | 39.8 | 525
Conductivity (s/m) | 0.85 | 0.83 | 0.91 | 095 | 1.0 107 | 142 | 1.45 | 1.88 | 1.78
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Table 3 Recommended Tissue Dielectric Parameters

Head Tissue Body Tissue
Frequency (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

5.2.2 Simulant liquids

For body-worn measurements, the EUT was tested against flat phantom representing the
user body. The EUT was put on in the belt holder. Simulant liquids that are used for testing
at frequencies of GSM850MHz and GSM1900MHz, which are made mainly of sugar, salt
and water solutions may be left in the phantoms.

Table 4: Dielectric Performance of Body Tissue Simulating Liquid

Temperature: 23.2°C; Humidity: 64%;
/ Frequency Permittivity € Conductivity o (S/m)
Target value 835MHz 55.26 0.97
Validation value
835MHz 55.27 0.98
(Dec. 17th, 2014)
Target value 1900MHz 52.55 1.52
Validation value
1900MHz 53.48 1.53
(Dec. 17th, 2014)
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5.3 Equipments and results of validation testing

Equipment description Manufacturer/Model Identification No.
System Simulator E5515C GB 47200710
SAR Probe SATIMO SN _0913 EP169
Dipole SID835 SN_0913 DIP0G835-217
Dipole SID1900 SN_0913 DIP1G900-218
Vector Network Analyzer Z\/B8 A0802530
Signal Generator SMR27 A0304219
Amplifier Nucletudes 143060
Power Meter NRVS 1020.1809.02
Power Sensor NRV-Z4 100069
Power Meter NRP2 A140401673
Power Sensor NPR-Z11 1138.3004.02-114072-nq
Multimeter Keithley-2000 4014020
Device Holder MSH80 SN 09/13 MSH80

Prior to the assessment, the system validation kit was used to test whether the system
was operating within its specifications of £10%. The validation results are tabulated below.
And also the corresponding SAR plot is attached as well in the SAR plots files.

The following procedure, recommended for performing validation tests using box
phantoms is based on the procedures described in the draft IEEE standard P1528. Setup

according to the setup diagram below :

Tuning
slement _ /f-

Bpacer e
|

Flat Fhaniem

Sural e low s = ——ex—{ }

Genarator Pass

Att2
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With the SG and Amp and with directional coupler in place, set up the source signal at
the relevant frequency and use a power meter to measure the power at the end of the SMA
cable that you intend to connect to the balanced dipole. Adjust the SG to make this, say,
0.25W (24 dBm). If this level is too high to read directly with the power meter sensor, insert
a calibrated attenuator (e.g. 10 or 20 dB) and make a suitable correction to the power meter
reading.

Note 1: In this method, the directional coupler is used for monitoring rather than setting the exact feed
power level. If, however, the directional coupler is used for power measurement, you should
check the frequency range and power rating of the coupler and measure the coupling factor
(referred to output) at the test frequency using a VNA.

Note 2: Remember that the use of a 3dB attenuator (as shown in Figure 8.1 of P1528) means that you
need an RF amplifier of 2 times greater power for the same feed power. The other issue is the
cable length. You might get up to 1dB of loss per meter of cable, so the cable length after the
coupler needs to be quite short.

Note 3: For the validation testing done using CW signals, most power meters are suitable. However, if
you are measuring the output of a modulated signal from either a signal generator or a handset,
you must ensure that the power meter correctly reads the modulated signals.

The measured 1-gram averaged SAR values of the device against body were provided in
Table 6. The humidity and ambient temperature of test facility were 64% and 23.2°C
respectively. The phantom was full of the body tissue simulating liquid while testing against
the body-worn measurement. The EUT was supplied with full-charged battery for each
measurement.

For the body-worn measurement, the EUT was directly against the phantom, and the
EUT was tested at the lowest, middle and highest frequencies in the transmit band.

Table 7: SAR system validation (Body)

Frequenc Dutv cvele Target value Test value (W/kg)
il d (W/kg) 250 mW 1w
835MHz
(Dec. 17th, 2014) 11 10.31 2.54 10.16
1900MHz
(Dec. 17th, 2014) 11 40.81 10.19 40.76

*Note: The target value referred to the calibration report of the dipole, and all SAR values
are normalized to 1W forward power.
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5.4 SAR measurement procedure

The SAR test against the head phantom was carried out as follow:

i Preparation of syshem |

|
. &

| | Operational mode/hband
|_ (used at the body)

Configuration

\.\ 1
Fa ] \ S,
T — — ,
r Test positions according Rel Measurement (step a) _| A
I_ tod 1.4 |
| — !
— — — —
.... | Area scan (sleps b-g) I
| Measuremant according to |
| Figura 12 b) at cariber | 'P| Zoom scan (sheps d-a) |
| T gueancy L
| |
e 4 1
| Ref Measuremen (step ) |
. L
P ! Peak in
¢ # e S All test posiions dona? r ./\ cubsa?
", A I T
N Shift cube Yes
_._ Yes cente 1 Al primary and
r 7 secondary peaks

Pl T,

—JT € 7 iested?

I 1 4 o
| | Determinaton of | Select next Yo
maximum position | peak I e |
/'..
Meisumement accond ng [

- Le

Figure 12 b) at lower and
uppear freguency

"

I
/-' | Additional paaks shall be maasured anly

W oa:
when the primary peak s within 2 dB of the
-l- SAR lmit
All md-band =
configumaticns within - r & " Mo
3 dB of compliance .~ Y
it tested af all ‘\\ -
reeguined channels? e Figure 12b = General procedurs
_._ Vs
A
A all modesbands and
& % configumbions done?
.,
S
o
_._ Yes

The SAR test against the body-worn was carried out as follow:

The EUT was controlled to operate in GSM850MHz mode in channel 190 with the
maximum output power.

After an area scan has been done at a fixed distance of 2mm from the surface of the
phantom on the source side, a 3D scan is set up around the location of the maximum spot
SAR. First, a point within the scan area is visited by the probe and a SAR reading taken at
the start of testing. At the end of testing, the probe is returned to the same point and a
second reading is taken. Comparison between these start and end readings enables the
power drift during measurement to be assessed.
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The same procedure should be also executed for GSM850MHz mode in channel 128
and 251. And the same measurement procedure should be carried out for the operation
mode GPRS 1900 MHz in the lowest , middle and the highest channel respectively.

Above is the scanning procedure flow chart and table from the IEEEp1528 standard.
This is the procedure for which all compliant testing should be carried out to ensure that all
variations of the device position and transmission behaviour are tested.

5.5 Antennas position and test position

There’s only one transmitting antenna (GSM antenna) inside the EUT. The following
pictures showed the position of the antenna:

297 A SE= Z #

WIFI&BT Antenna GSM Antenna o

L1
L

4

Fig. 4 antenna position
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SAR must be tested for all surfaces and edges(side) with a transmitting antenna with in
2.5cm from that surface or edge.

Assessment Test distance:0mm
Antennas Back Front Edge A Edge B Edge C Edge D
GSM Yes Yes Yes Yes Yes No
6. Scaling Factor calculation
Operation Mode Channel Output Tune up Power in Scaling
Power(dBm) tolerance(dBm) Factor
128 31.77 31.50 +0.5 1.054
GSM 850 190 31.62 31.50 £0.5 1.091
251 31.88 31.50 0.5 1.028
128 30.04 30.00 £0.5 1.112
GPRS 850(2Tx) 190 30.14 30.00 £0.5 1.086
251 30.11 30.00 £0.5 1.094
512 28.83 28.50 £0.5 1.040
GSM1900 661 28.60 28.50 0.5 1.096
810 28.69 28.50 0.5 1.074
512 26.36 26.00 0.5 1.033
GPRS1900(2Tx) 661 26.38 26.00 0.5 1.028
810 26.29 26.00 0.5 1.050
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6 CHARACTERISTICS OF THE TEST

6.1 Applicable Limit Regulations

47CFR § 2.1093- Radiofrequency Radiation Exposure Evaluation: Portable Devices;

ANSI C95.1-1999: IEEE Standard for Safety Levels with Respect to Human Exposure to Radio
Frequency Electromagnetic Fields, 3 kHz to 300 GHz;

It specifies the maximum exposure limit of 1.6 W/kg as averaged over any 1 gram of tissue for
portable devices being used within 20 cm of the user in the uncontrolled environment.
6.2 Applicable Measurement Standards

The Specific Absorption Rate (SAR) testing specification, method, and procedure for this is in
accordance with the following standards:

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

FCC KDB 447498 D02 v01r01 Dipole Requirements for SAR System Validation and Verification

FCC KDB 447498 D01 v05r02 General RF Exposure Guidance v05r02

FCC KDB 648474 D04 v01r02 SAR Evaluation Considerations for Wireless Handsets

FCC KDB 865664 D01 v01r03 SAR Measurement 100MHz to 6GHz

FCC KDB 865664 D02 v01r01 SAR Reporting

FCC KDB 941225 D04 v01 Evaluating SAR for GSM/(E)GPRS Dual Transfer Mode

7 LABORATORY ENVIRONMENT

Table 7: The Ambient Conditions during SAR Test

Temperature Min.=22 ° C,Max.=25 ° C
Atmospheric pressure Min.=86 kPa, Max.=106 kPa
Relative humidity Min. = 30%, Max. = 70%
Ground system resistance <05 Q

Ambient noise is checked and found very low and in compliance with requirement of
standards.Reflection of surrounding objects is minimized and in compliance with
requirement of standards.
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8 TEST RESULTS
8.1 Summary of Measurement Results

According the description above, the measurements against the body phantom were
executed on the GSM 850MHz, GSM1900MHz, GPRS 850MHz/1900MHz mode.

Table 8: SAR Values of GPRS 850MHz 2Tx

Temperature: 22.5~23.5°C, humidity: 52~62%.

SAR(W/KQ), 1.6 (1g average)
Test Mode Test Position | Channel/Freq | SAR(W/Kglg Scaled
uency (MHz) Peak) SAR(W/Kg)1g
Face upward 251/848.8 0.868 0.950
Back Upward 251/848.8 0.409 0.455
128/824.2 0.834 0.927
Body
Edge A 190/836.4 0.904 0.982
(O distance) 190/836.4 0.895 0.973
251/848.8 0.845 0.924
Edge B 251/848.8 0.487 0.533
Edge C 251/848.8 0.468 0.512

Table 9: SAR Values of GPRS 1900MHz 2Tx

Temperature: 22.5~23.5°C, humidity: 52~62%.

SAR(WI/KQ), 1.6 (1g average)

Test Mode Test Position | Channel/Freq | SAR(W/Kglg Scaled
uency (MHz) Peak) SAR(W/Kg)1g

Face upward 512/1850.2 0.888 0.917

512/1850.2 0.933 0.964

Body Back Upward 661/1880.0 0.950 0.977

661/1880.0 0.947 0.974

(0 distance) 810/1909.8 0.932 0.976

Edge A 512/1850.2 0.303 0.313

Edge B 512/1850.2 0.240 0.248

Edge C 512/1850.2 0.253 0.261

Note: When the 1-g SAR for the mid-band channel or the channel with the Highest output
power satisfy the following conditions, testing of the other channels in the band is not
required.(Per KDB 447498 D01 General RF Exposure Guidance v05)

» < 0.8 W/kg, when the transmission band is < 100 MHz

» < 0.6 W/kg, when the transmission band is between 100 MHz and 200 MHz

* < 0.4 W/kg, when the transmission band is = 200 MHz

8.2 Conclusion

Localized Specific Absorption Rate (SAR) of this portable wireless device has been
measured in all cases requested by the relevant standards cited in Clause 5.2 of this report.

Maximum localized SAR is below exposure limits specified in the relevant standards.
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9 Measurement Uncertainty

) . Standard | Degree of
] Uncertainty | Probability ) )
No. Uncertainty Component |Type o k ci Uncertainty | freedom
Value (%) | Distribution %) i) |Veft or i
0 0
Measurement System
1 —Probe Calibration B 5.8 N 1 1 5.8 0
2 — Axial isotropy B 35 R J3 | os 1.43 %
3 —Hemispherical Isotropy B 5.9 R \/§ 0.5 2.41 o0
4 —Boundary Effect B 1 R 3 1 0.58 %
5 — Linearity B 4.7 R J3 1 2.71 %
6 —System Detection Limits B 1.0 R \/§ 1 0.58 0
7 Modulation response B 3 N 1 1 3.00
8 —Readout Electronics B 0.5 N 1 1 0.50 0
9 —Response Time B 1.4 R V3 1 0.81 %
10 —Integration Time B 3.0 R J3 1 1.73 %
11 —RF Ambient Conditions B 3.0 R \/§ 1 1.73 00
—Probe Position Mechanical
12 B 1.4 R \/§ 1 0.81 0
tolerance
—Probe Position with
13 B 1.4 R \/§ 1 0.81 0
respect to Phantom Shell
— Extrapolation,
Interpolation and Integration
14 P 9 B 2.3 R \/§ 1 1.33 0
Algorithms for Max. SAR
evaluation
Uncertainties of the DUT
15 —Position of the DUT A 2.6 N J3 1 2.6 5
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16 —Holder of the DUT A 3 N V3 1 3.0 5
—Output Power Variation
17 , B 5.0 R V3 1 2.89 %
—SAR drift measurement
hantom and Tissue Parameters
—Phantom
18 Uncertainty(shape and B 4 R \/§ 1 231 00
thickness tolerances)
Uncertainty in SAR
19 correction for deviation(in B 2 N 1 1 2.00
permittivity and conductivity)
—Liquid Conductivity Target
20 a y e B 25 R \/§ 0.6 1.95 0
—tolerance
—Liquid Conductivit
21 f y B 4 N \/§ 1 0.92 9
—measurement Uncertainty)
—Liquid Permittivity Target
22 f y e B 25 R \/§ 0.6 1.95 0
tolerance
—Liquid Permittivit
23 q Y B 5 N J3 1 1.15 %
—measurement uncertainty
Combined Standard Uncertainty RSS 10.63
Expanded uncertainty
) ) K=2 21.26
(Confidence interval of 95 %)
System Check Uncertainty
) . Standard | Degree of
] Uncertainty | Probability ) )
No. Uncertainty Component |Type o k ci Uncertainty | freedom
Value (%) | Distribution %) i) |Veft orvi
0 0
Measurement System
1 —Probe Calibration B 5.8 N 1 1 5.8 0
2 —Axial isotropy B 3.5 R \/§ 0.5 1.43 00
3 —Hemispherical Isotropy B 5.9 R \/§ 0.5 2.41 00
4 —Boundary Effect B 1 R \/§ 1 0.58 0
5 —Linearity B 4.7 R V3 1 2.71 %
6 — System Detection Limits B 1 R J§ 1 0.58 0

CCIC-SET/T-I (00)

Page 22 of 82




Report No. SET2014-14208

7 Modulation response 0 N 1 1 0.00
8 —Readout Electronics 0.5 N 1 1 0.50 0
9 —Response Time 0.00 R J3 1 0.00 %
10 — Integration Time 1.4 R J3 1 0.81 %
11 —RF Ambient Conditions 3.0 R \/§ 1 1.73 0
—Probe Position Mechanical
12 1.4 R \/§ 1 0.81 0
tolerance
—Probe Position with respect
13 P 14 R \/§ 1 0.81 0
to Phantom Shell
— Extrapolation, Interpolation
14 | and Integration Algorithms for 2.3 R \/§ 1 1.33 00
Max. SAR evaluation
Uncertainties of the DUT
Deviation of experimental
15 source from numberical 4 N 1 1 4.00 5
source
Input Power and SAR drift
6] " 5 R J3 1 2.89 5
measurement
Dipole Axis to Liquid
17 Poe’ d 2 R J3 1 1.2 %
Distance
hantom and Tissue Parameters
—Phantom
18 Uncertainty(shape and 4 R \/§ 1 231 00
thickness tolerances)
Uncertainty in SAR correction
19 for deviation(in permittivity 2 N 1 1 2.00
and conductivity)
—Liquid Conductivity Target
20 f y e 25 R \/§ 0.6 1.95 0
—tolerance
—Liquid Conductivi
21 a ty 4 N \/§ 1 0.92 9
—measurement Uncertainty)
—Liquid Permittivity Target
22 a y e 25 R \/§ 0.6 1.95 0
tolerance
—Liquid Permittivity
23 . 5 N V3 1 1.15 %
—measurement uncertainty
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Combined Standard Uncertainty

RSS

10.15

Expanded uncertainty

(Confidence interval of 95 %) K=2 20.29
10 MAIN TEST INSTRUMENTS
. Last Due
No. EQUIPMENT TYPE Series No. Calibration Date
1 | System Simulator E5515C GB 47200710 2014/02/23 | 1 Year
2 SAR Probe SATIMO SN 09/13 EP169 2014/04/05 | 1 Year
3 Dipole SID835 SN09/13 DIP0G835-217 | 2014/08/28 | 1 Year
4 Dipole SID1900 SN09/13 DIP1G900-218 | 2014/08/28 | 1 Year
S | Network Analyzer ZVBS8 A0802530 2014/06/13 | 1 Year
6 | Signal Generator SMR27 A0304219 2014/06/10 | 1 Year
7 Amplifier Nucletudes 143060 2014/04/05 | 1 Year
8 Power Meter NRVS 1020.1809.02 2014/06/13 | 1 Year
9 Power Sensor NRV-Z4 100069 2014/06/10 | 1 Year
10 Power Meter NRP2 A140401673 2014/03/04 | 1 Year
11 | Power Sensor NPR-Z11 | 1138.3004.02-114072-nq | 2014/03/04 | 1 Year
12 Multimeter Keithley-2000 4014020 2013/01/29 | 2 Year
13 | Device Holder SATIMO SN 09/13 MSHS80 2014/04/05 | 1 Year
14 | SAM Phantom SAM97 SN 09/13 SAM97 2014/04/05 | 1 Year
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ANNEX A
of

CCIC Southern Electronic Product Testing (Shenzhen) Co., Ltd.

CONFORMANCE TEST REPORT FOR

HUMAN EXPOSURE TO ELECTROMAGNETIC FIELDS

SET2014-14208

Kid’s GPS Tracking Unit
Type Name: W4
Accreditation Certificate

This Annex consists of 2 pages

Date of Report: 2014-12-18
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China National Accreditation Service for Conformity Assessment

LABORATORY ACCREDITATION CERTIFICATE

(Registration No. CNAS L1659 )

CCIC Southern Electronic Product Testing (Shenzhen) Co., Ltd.

Building 28/29, Shigudong, Xili Industrial Area, Xili Street,
Nanshan District, Shenzhen, Guangdong, China

is accredited to ISO/IEC 17025:2005 General Requirements for the
Competence of Testing and Calibration Laboratories(CNAS-CL01
Accreditation Criteria for the Competence of Testing and Calibration
Laboratories) for the competence of testing and calibration.

The scope of accreditation is detailed in the attached appendices bearing the same
registration number as above. The appendices form an integral part of this

certificate.

Date of Issue: 2012-09-29
Date of Expiry: 2015-09-28

Date of Initial Accreditation: 1999-08-03 ,
Date of Update: 2012-09-29 |

Signed on behalf of China National Accreditation Service
for Conformity Assessment

Chinn National Accreditation Serviee for Cenformity Assesament (CNAS) is suthorized by Certification and Accreditation
Administration of the Pesple's Repeblic of China (CNCA) to operate the national accreditation schemes for conformity assessmeat.
CNAS Is the signatery to Internationsl Laboratory Accreditation Cooperation Multilatersl Recognition Arrangement (ILAC MRA) and
Asla Pacific Laboratory Accreditation Cooperation Multilateral Recognition Arrangement (AFLAC MRA).

B No.CNASAL2 0005210
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ANNEX B

of

CCIC Southern Electronic Product Testing (Shenzhen) Co., Ltd.

CONFORMANCE TEST REPORT FOR

HUMAN EXPOSURE TO ELECTROMAGNETIC FIELDS

Hardware Version:

Software Version:

SET2014-14208

Cyber Blue (HK) Limited
Kid’s GPS Tracking Unit
Type Name: W4

W4_V2_0630

QIHU60D_11B_PCBO01_gprs_MT6260_S00.WATCH361_MT60D _
VO0_0.bin

Typical Test Layout

This Annex consists of 6 pages

Date of Report: 2014-12-18
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Fig.2 COMO SAR Test System Body without DUT
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Fig.3 Front Upward

Fig.4 Back Upward
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Fig.5 Edge A

Fig.6 Edge B
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Fig.7 Edge C

Fig.8 Body Liquid of 835MHz(15cm)
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Fig.9 Body Liquid of 1900MHz(15cm)
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ANNEX C
of

CCIC Southern Electronic Product Testing (Shenzhen) Co., Ltd.

CONFORMANCE TEST REPORT FOR

HUMAN EXPOSURE TO ELECTROMAGNETIC FIELDS

SET2014-14208

Cyber Blue (HK) Limited
Kid’s GPS Tracking Unit
Type Name: W4

Hardware Version: w4 V2 0630

Software Version: ~ QIHU60D_11B_PCBO01_gprs MT6260_S00.WATCH361_MT60D_V0_0.bin

Sample Photographs

This Annex consists of 3 pages

Date of Report: 2014-12-18
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Photograph of the Equipment under Test
1. Appearance

Appearance and size (obverse)

Fielfs

Appearance and size (reverse)
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2.Inside
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ANNEX D
of

CCIC Southern Electronic Product Testing (Shenzhen) Co., Ltd.

CONFORMANCE TEST REPORT FOR

HUMAN EXPOSURE TO ELECTROMAGNETIC FIELDS

SET2014-14208

Cyber Blue (HK) Limited

Kid’s GPS Tracking Unit

Type Name: W4

Hardware Version: w4 V2 0630

Software Version: ~ QIHUG0D_11B_PCB01_gprs_MT6260_S00.WATCH361_MT60D_V0_0.bin

System Performance Check Data and Highest SAR plots

This Annex consists of 45 pages

Date of Report: 2014-12-18
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System Performance Check (Body, 835MHz)

Type: Phone measurement (Complete)
Avrea scan resolution: dx=8mm,dy=8mm

Zoom scan resolution: dx=8mm, dy=8mm, dz=5mm

Date of measurement; 17/12/2014
Measurement duration: 13 minutes 12 seconds

A. Experimental conditions.

Phantom File surf_sam_plan.txt
Phantom Flat Plane
Device Position Dipole
Band 835MHz
Channels
Signal Cw
B. SAR Measurement Results
Band SAR
Frequency (MHz) 835.000000
Relative permittivity (real part) 55.274563
Relative permittivity 21.709999
Conductivity (S/m) 0.983452
Power drift (%0) -0.190000
Crest factor: 1.1
ConvF: 5.68
VOLUME SAR

SURFACE SAR

LU Yanadiwaiiom Orep

SAR Visualisation Graphical Interface

Maximum location: X=-8.00, Y=8.00

SAR 10g (W/Kg)

1.739653

SAR1g (W/Kg)

2.543568

CCIC-SET/T-I (00)
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Z Axis Scan
Z (mm) 0.00 4.00 9.00 14.00 19.00 24.00 29.00
SAR
0.0000 2.5209 1.6629 1.1437 0.8075 0.5889 0.4143
(W/Kg)
2.5- .
b
AN
v \
:E 1 5_ o
=" ~
E 1.0- \‘-=..._
H"""h
"'h....‘-_
0.3 l
002550751000 150 200 250 30,0 350
Z (mm)
3D sceen shot Hot spot position
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Type: Phone measurement (Complete)
Area scan resolution: dx=8mm,dy=8mm

Date of measurement: 17/12/2014
Measurement duration: 14 minutes 12 seconds

A. Experimental conditions.

Zoom scan resolution: dx=8mm, dy=8mm, dz=5mm

System Performance Check (Body, 1900MHz)

Phantom File surf_sam_plan.txt
Phantom Validation plane
Device Position Dipole
Band 1900MHz
Channels
Signal Cw
B. SAR Measurement Results
Band SAR
Frequency (MHz) 1900.000000
Relative permittivity (real part) 53.479653
Relative permittivity 12.991650
Conductivity (S/m) 1.534256
Power Drift (%) 0.310000
Crest factor: 1:1
ConvF: 5.65
SURFACE SAR VOLUME SAR

SAR Visualisation Graphical Interface

0.275502

0.229880

Yolume Radiated Intensity

Maximum location: X=1.00, Y=6.00

SAR 10g (W/Kg)

5.542134

SAR 1g (W/KQg)

10.193463
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Z Axis Scan
Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) 0.0000 10.0356 5.72436 3.66421 2.0356
10. 06
g.0a \\
Y
A B.0O0 \
= \\
2400 <
2.00 N
[
0.64 - -
0.02.5507.510.0 15.0 20.0 25.0 30.0 35.0
Z [mm)
3D sceen shot Hot spot position

/

=

_
_—
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GPRS 850 2Tx,Edge A, Middle

Type: Phone measurement (Very fast, 11 points in the volume)
Date of measurement: 17/12/2014

Measurement duration: 7 minutes 16 seconds

Mobile Phone IMEI humber: --

A. Experimental conditions.

Area Scan surf_sam_plan.txt
ZoomsScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Validation plane
Device Position Body
Band CUSTOM (GPRS850_2Tx)
Channels Middle
Signal Crest factor: 1:4

B. SAR Measurement Results

Frequency (MHz) 836.200012
Relative permittivity (real part) 55.274563
Relative permittivity (imaginary part) 21.709999
Conductivity (S/m) 0.983452
Power Drift (%) -4.230000
ConvF: 5.68
SURFACE SAR VOLUME SAR

0.418458
0.359230
0.300002 0.358652

I-Cats Control I-Cuts Control
< Upper. Cut. << Upper Cut
I=to n I=+0 n
Loner Cat >> Lower Cut >
SAVE Cancel SWVE Caneel

=3 I ) [ T @)

Maximum location: X=-3.00, Y=20.00

SAR 10g (W/Kg) 0.522044
SAR1g (W/Kg) 0.903844

CCIC-SET/T-I (00) Page 41 of 82




Report No. SET2014-14208

Z (mm) 0.00 4.00 9.00 14.00 19.00

SAR (W/Kg) | 1.4322 0.9452 0.5638 0.3564 0.2510

SHE (Hikg)
=]
o

™

e T

Hh

1
o2 4 6 & 10 12 14 16 15 20 22 24 26 25 30
Z (mm)

3D screen shot Hot spot position
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GPRS850 2Tx,Edge A, Middle, Repeated testing

Type: Phone measurement (Very fast, 11 points in the volume)
Date of measurement: 17/12/2014

Measurement duration: 7 minutes 16 seconds

Mobile Phone IMEI humber: --

A. Experimental conditions.

Area Scan surf_sam_plan.txt
ZoomsScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Validation plane
Device Position Body
Band CUSTOM (GPRS850_2Tx)
Channels Middle
Signal Crest factor: 1:4

B. SAR Measurement Results

Frequency (MHz) 836.200012
Relative permittivity (real part) 55.274563
Relative permittivity (imaginary part) 21.709999
Conductivity (S/m) 0.983452
Power Drift (%) 2.050000
ConvF: 5.68
SURFACE SAR VOLUME SAR

0.930063 0.952830

Z-Cats Control

<K Upper Cut << Npper Cut
=10 n z=to n

Lower Cut 2> Lower Cat >>

WE ane SAVE ane

B I (mm) [i2 T (am)

Maximum location: X=6.00, Y=-10.00

SAR 10g (W/Kg) 0.539923

SAR1g (W/Kg) 0.895423
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Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/KQg) 1.2244 0.9528 0.6750 0.4571 0.2898
1.2_\
1.0 \\\
Woog ,
s N
w 0.6 e
b \
0.4
[
0.2-] T .
0 2 4 B & 10 12 14 16 183 20 22 24 26 28 30
Z imm)
3D screen shot Hot spot position
\
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GPRS 1900 2Tx, Back, Middle

Type: Phone measurement (Very fast, 11 points in the volume)
Date of measurement: 17/12/2014

Measurement duration: 6 minutes 57 seconds

Mobile Phone IMEI number: --

A. Experimental conditions.

Area Scan dx=8mm dy=8mm
ZoomsScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Validation plane
Device Position Body
Band CUSTOM (GPRS1900_2Tx)
Channels Middle
Signal Crest factor:1:4

B. SAR Measurement Results

Frequency (MHz) 1880.000000
Relative permittivity (real part) 53.279653
Relative permittivity (imaginary part) 12.991650
Conductivity (S/m) 1.534256
Variation (%) -4.040000
ConvF: 5.65
SURFACE SAR VOLUME SAR

SAR Visualisation Graphical Interface

I-Cuts Control
<< Upper Cut
=10 n 7=140 n
Loner Cat >> Lower Cut >
SAVE Cancel SWVE Caneel

E I @) 0 T @)

Maximum location: X=7.00, Y=0.00

SAR 10g (W/Kg)
SAR 1g (W/KQg)

0.506883
0.949527
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Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/KQg) 1.4893 1.0087 0.6138 0.3810 0.2479
1.5-
1.2 \
1.0
=
0.8 A
=] \\_
vi 06 o
\"""\-._
0.4 ]
[y
0.2 —— ,
0 2 4 B 8 10 12 14 16 18 20 22 24 26 28 30
Z (mm)
3D screen shot Hot spot position
\

GPRS1900 2Tx, Back, Middle, Repeated testing
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Type: Phone measurement (Very fast, 11 points in the volume)
Date of measurement: 17/12/2014

Measurement duration: 6 minutes 57 seconds
Mobile Phone IMEI number: --

A. Experimental conditions.

Area Scan dx=8mm dy=8mm
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Validation plane
Device Position Body
Band CUSTOM (GPRS1900_2Tx)
Channels Middle
Signal Crest factor: 1:4

B. SAR Measurement Results

Frequency (MHz) 1880.000000
Relative permittivity (real part) 53.279653
Relative permittivity (imaginary part) 12.991650
Conductivity (S/m) 1.534256
Variation (%) -4.450000
ConvF: 5.65
SURFACE SAR VOLUME SAR

Zoon TnfOut. Zoon Tn/Out

0.551583

0.612289
0.490326

0.546783

zzzzzzzzzzzzz

B I (mm) [0 T (mn)

Maximum location: X=7.00, Y=0.00

SAR 10g (W/Kg) 0.497752
SAR1g (W/Kg) 0.947132
Z (mm) 0.00 4.00 9.00 14.00 19.00
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SAR (W/Kg) | 1.5041 1.0052 0.6019 0.3699 0.2414

1.5-

1.0

SRR (B ke)
=]
o)
4

0.6 N
Mo
0.4 N
[t

[
0.2- !F"‘"'I -_— |
o2 4 6 &8 10 12 14 16 18 20 22 24 26 23 30
T imm)

3D screen shot Hot spot position
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ANNEX E
of

CCIC Southern Electronic Product Testing (Shenzhen) Co., Ltd.

CONFORMANCE TEST REPORT FOR

HUMAN EXPOSURE TO ELECTROMAGNETIC FIELDS

SET2014-14208

Cyber Blue (HK) Limited

Kid’s GPS Tracking Unit

Type Name: w4

Hardware Version: w4 V2 0630

Software Version:  QIHU60D_11B_PCBO1_gprs_MT6260_S00.WA
TCH361_MT60D_V0_0.bin

Calibration Certificate of Probe and Dipoles

This Annex consists of 32 pages

Date of Report: 2014-12-18
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Probe Calibration Ceriticate

SATIMO

The microwave vesion company

COMOSAR E-Field Probe Calibration Report

Ref: ACR.96.2.14.SATU.A

CCIC SOUTHERN ELECTRONIC PRODUCT
TESTING (SHENZHEN) Co., Ltd
ELECTRONIC TESTING BUILDING, SHAHE ROAD, XILI
TOWN, SHENZHEN, P.R. CHINA (POST CODE:518055)
SATIMO COMOSAR DOSIMETRIC E-FIELD PROBE

SERIAL NO.: SN 09/13 EP169

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

ACCREDITED

04/05/14

Swummary:

‘This document presents the method and results from an accredited COMOSAR Dosimetric E-Field
Probe calibration performed in SATIMO USA using the CALISAR / CALIBAIR test bench, for use
with a SATIMO COMOSAR system only All calibration results are traceable to national
metrology mstitutions
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COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref: ACR962,14SATU.A
SATIMOD
Name Function Date Signature
Prepared by : Jérdme LUC Product Manager 04/05/2014 e
&
Checked by : Jérdme LUC Product Manager 04/05/2014 )=
Approved by Kim RUTKOWSKI Quality Manager 04/08/2014 et
C'ustomer Name
CCIC Southern

Distribution :

Electronic Product
l'esting (Shenzhen)
Co., Ltd

Issue Date
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| DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR DOSIMETRIC E FIELD PROBE
Manufacturer Satimo
Model SSES
Serial Number SN 09/13 EP169
Product Condition (new / used) new
Frequency Range of Probe 0.7 GHz-3GHz

Resistance of Three Dipoles at Connector

Dipole 1: R1=0.223 MQ
Dipole 2: R2=0.233 MQ
Dipole 3: R3=0.222 MQ

A yearly calibration interval is recommended.

2 PRODUCT DESCRIPTION

2.1 GENERAL INFORMATION

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

and CEI/TIEC 62209 standards.

Figure 1 —Satimo COMOSAR Dosimetric E field Dipole

Probe Length 330 mm
Length of Individual Dipoles 4.5 mm
Maximum external diameter 8 mm
Probe Tip External Diameter 5 mm
Distance between dipoles / probe extremity | 2.7 mm

3 MEASUREMENT METHOD

The IEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CEI/IEC 62209 standards provide
recommended practices for the probe calibrations, including the performance characteristics of
interest and methods by which to assess their affect.  All calibrations / measurements performed meet

the fore mentioned standards.

3.1 LINEARITY

The evaluation of the linearity was done in free space using the waveguide, performing a power
sweep to cover the SAR range 0.01 W/kg to 100W/kg.
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3.2 SENSITIVITY
The sensitivity factors of the three dipoles were determined using a two step calibration method (air
and tissue simulating liquid) using waveguides as outlined in the standards.

3.3 LOWERDETECTION LIMIT

The lower detection limit was assessed using the same measurement set up as used for the linearity
measurement. The required lower detection limit is 10 mW/kg.

34 IS orY

The axial 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

validations and checks. The probe was rotated along its main axis from 0 - 360 degrees in 15 degree
steps. The hemispherical isotropy is determined by inserting 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 is rotated about its axis (0°-1807) in 157 increments. At each step the probe is rotated

about its axis (0°-3607).

3.5 BOUNDARY EFFECT

The boundary effect is defined as the deviation between the SAR measured data and the expected
exponential decay in the liquid when the probe is oriented normal to the interface. To evaluate this
effect, the liquid filled flat phantom is exposed to fields from either a reference dipole or waveguide.
With the probe normal to the phantom surface. the peak spatial average SAR is measured and
compared to the analytical value at the surface.

4 MEASUREMENT UNCERTAINTY

The guidelines outlined in the IEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CEI/IEC
62209 standards were followed to generate the measurement uncertainty associated with an E-field
probe calibration using the waveguide technique. All uncertainties listed below represent an
expanded uncertainty expressed at approximately the 95% confidence level using a coverage factor
of k=2, traceable to the Internationally Accepted Guides to Measurement Uncertainty.

Uncertainty analysis of the probe calibration in waveguide

. " . Uncertainty Probability s . Standard

ERROR SOURCES value %) | Distribution | Divisor “ | Uncertainty (%)
Incident or forward power 3.00% Redangular \/r3— | 1 1.733%
Reflected power 3.00% Rectangular \[5 | 1 1.733%
Liquid conductivity 5.00% Reaangular V’3 | 1 2.886%
Liquid permittivty 4.00% Rectangular \/5 | | 2310%
Field homogeneity 3.00% Rectangular V3 | 1 1.733%
Field probe positioning 5.00% Reaangular \ﬁ | | 2.886%
Field probe lineanity 3.00% Redangular \,/_— | 1 1.733%
Page: 5710

This documens shall not be reproduced, except in full or in pars withour fie weitren approval of SATIMO,
The informaton consuned herein is 0 be used only or the purpose for which o 15 submitied and 1s not &
be released m whole or pant without writsen approval of SATIMO.

CCIC-SET/T-I (00) Page 54 of 82




Report No. SET2014-14208

COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref: ACR962.14 SATU A

SATIMO

Combined standard uncertainty 5.832%

Expanded unce rtainty

Qs . * - e, | l: lon
15 % confidence level k =2

5 CALIBRATION MEASUREMENT RESULTS

Calibration Parameters

Liquid Temperature 23°C
Lab Temperature 23°C
Lab Humidity 58 %

5.1  SENSITIVITY IN AIR

Nomx dipole | Nomy dipole | Normz dipole
I (VAVM) )| 2 (PVAVmM)Y) | 3 (pVAV/im))
7.23 6.10 5.74

DCP dipole 1 | DCP dipole 2 | DCP dipole 3
(mV) (mV) (mV)
3.2 93.1 90.2

Calibration curves ei=fiV) (=1,2,3) allow to obtain H-field value using the formula:

E=\E’+E; +E;

Calibration curves

892 =
800~/ e
P A
—_— e = /'/
Zz 600-; T
= S Dipole 1
g 400 T Dipole 2
i = ,....// Fipole 3
200- =
-'/'4"
14" |
0.0 01 0.2 03 0.4 05 06 07

Valtage V)
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5.2 LINEARITY

Linearity

1.00-
0.75-;
0.50-
0.25-

I )

025

050-

0.75-

1.00-| .

0 200 400 600 800 1000 1200 1471
E-Field (V/m)

Linearity Error (dB)

Linearity:0+/-1.42% (+/-0.06dB)

5.3 SENSITIVITY IN LIQUID

Liguid Frequency Permittivity Epsilon (S'm) ConvE
(MHz +/-
1 00MHz)
HIL850 835 42.56 0.87 5.51
BL.8§50 835 55.26 0,97 5.68
HIL 900 900 41.79 097 5.20
BLIOX 900 5598 105 5.33
HL 1800 1750 40.17 1.39 4.80
BL 1800 1750 52.05 1.49 4.9
HIL 19040 1880 39.80 145 549
BL 1900 1880 52.55 1.52 5.65
HL2000 1950 3893 1.42 4.80
BL2000 1950 53.12 1.50 5.02
HI 2450 2450 38.64 1.83 4.81
BL2450 2450 52.02 1.95 491

LOWER DETECTION LIMIT: 9mW/kg
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5.4 ISOTROPY

HI.900 MHz
- Axial isotropy: 0.04 dB
- Hemispherical isotropy: 0.04dB
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HL2450 M Hz
- Axial isotropy: 0.07 dB
- Hemispherical isotropy: 0.08 dB

tsaliopy cutwes
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6

LIST OF EQUIPMENT

Equipment Summary Sheet
Equipment Manufacturer/ ; Current Next Calibration
Description Model e Nienion iYe: Calibration Date Date
; \Validated. No cal Malidated. No cal
Flat Phantom Satimo SN-20/09-SAMT71 equired. L equired,
’ \alidated. No cal Malidated. No cal
COMOSAR Test Bench Version 3 NA equired. equired.
Network Analyzer | Rhode & Schwarz SN100132 022013 022016
x Characterized prior to |[Characterized pror to
Reference Probe Satimo EP 94 SN 37/08 test. No cal required |test.  No cal required
Multimeter Keithley 2000 1188656 11/2013 11/2016
Signal Generator Agilent E4438C MY 49070581 12/2013 12/2016
; Characterized pror to |Characterized pnor to
Amplifier Aethercomm SN 046 test. No cal required Jtest. No cal required
Power Meter HP E4418A US38261498 11/2013 11/2016
Power Sensor HP ECP-E26A UsS37181460 11/2013 11/2016
: ; Characterized prior to |Characterized pror to
Directional Coupler Narda 4216-20 01386 test. No cal requiredtest No cal required
: ; \alidated. No cal \alidated. No cal
Waveguide Mega Industries | 069Y7-158-13-712 required. equired.
: s A \alidated. No cal Malidated. No cal
Waveguide Transition | Mega Industries [ 069Y7-158-13-701 required, equired.
¢ e . \Validated. No cal \Malidated, No cal
[Waveguide Temination| Mega Industries | 089Y7-158-13-701 equired. equired,
Temperature / Humid®y|  Control Company 11661-9 312014 32016
nsor
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SAR Reference Dipole Calibration Report

Ref: ACR.240.1.14.SATU.A

CCIC SOUTHERN ELECTRONIC PRODUCT
TESTIN(. (SHENZHEN) CO.., LTD

TOW l\
SHENZHEN, P.R. CHINA (POST CODE:518055)
SATIMO COMOSAR REFERENCE DIPOLE
FREQUENCY: 835 MHZ
SERIAL NO.: SN 09/13 DIPOGS35-217

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

08!28\/ 14

Summary: \

This decument preserts the methad and results from an aceredited SAR reference dipole calibration
pecformed in SATIMO USA using the COMOSAR test bench.  All calibration results are traccable

1o mlional metulogy institutions,
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1 INTRODUCTION

This documen: conrains a sununary of the reguirements set forsh by the JEEE 1528, OET 63 Bullctin
Cand CEFIEC 62209 standards for reference dipoles used for SAR mensurement system validations
and the messurements that were perlormed o verify that the product complies with the fore

mentioned standards.

2 DEVICE UNDER TEST

Device Under Test
Device Tyvpe COMOSAR 833 Mz REFERENCE DIPOLE |
Manufacturer Salima
Mudel SID8AS
Serial Number SN (413 DIPOGR33-217
Produet Condition {new ¢ used) wed

A vearly ealibration interval is recommended.

3 PRODUCT DESCRIPTION

il GENERAL INFORMATION

Satimo’s COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, OET 65 Bulletin
C and CENTEC 62209 standards, The praduct is designed for use with the COMOSAR fest bench
only.

- -

0, s (SR Ve
A FEEEDYr R ®RE
Beome il : §

CED B E B3

Satimo COMOSAR Validation Dipole

Figure

U Rl )
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4 MEASUREMENT METHOD

The IEEE 1528. OE1 &5 Bulletin € and CELTEC 62207 siandanls provide requirements for
reference dipoles used for system validution measurements.  The Tollowing measurements were
performed to verify that the product complies with the fore mentioned stancards.

4.1  RETURN 1OSS REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have & return loss of =20
dB or 2etter. The return loss measurement shall be performed against a liquid filled flat phantom,
with the phantom conswucted as oullinegd in the fore mentioned standards.

4.2 MECHANICAL REQUIREMENTS

The TEEE Sid. 1528 and CEFIEC 62209 sandards specify the mechanical components and
dimensions of the validation dipoles. with the dimensions frequency and phantom shell thickness
dependent. [he COMOSAR test berch employs & 7 mm phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test bench comply with the requirements set forth for a 2
mm phantom shel] thickness.

5 MEASUREMENT UNCERTAINTY

All uncermaiarics listed below represent an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor al'k 2, traceable to the Intematianally Accepted Guides 1o
Measurement Uncerlainty.

5.1 RETURN LOSS
The following uncertaintizs apply to the return loss measurement:
Frequency band Expanded Uncertainty on Return Laoss

A6 H 2 0.1dB

52  DIMENSION MEASUREMENT

The following uncertainues apply (o the dimension measurenients.

Length (mm) Expanded Uncertainty on Length

3-300 0.05 mm

3.3 NYALIDATION MEASUREMEN I

The guidelines outlined in the IEEE 15328, OET 635 Bullatin €, CENFLEC ENSO361 and CEITEC
62209 standards were  followed 1o pencrate  the messarement uncerlainly  lor validation

measurements, -
Scan Volume Expanded Lncertainty
le 203%

g ‘ 20.1 %

Page: 311
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i CALITRBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUIL

Fraquency. MER

50 .
Freguency (MIlx) Return Loss (dB) Requirement (dB)

sk b 0 20 B0 %0 oo WO S W

Impedance

833 -23.17 20

57.4Q-02j0

6.2 RETLURN LOSS AND IMPEDANCE IN BODY LIQUID

Frequency, Mz
735 €0 70 BU BX S0 560 B0 SO %20

35

l
1
i
1
1
1
i

-20-
-3 —
Frequency (MHz) Return Loss (dB) Requirement (dB)
835 -24.50 =24

6.3  MECIHANICAL DIMENSIONS

lmpedance
35001 39)0Q

Page: 611

Vo cennaiwnsd AR ! v mvpirsiduwad venepa s bl v am ;

Frequency k2 L mm hmm dmm
required measured required measured required measwed
300 420.0 21 % 250.0 22 %, 6.35=1 %,
S0 230041 % 156.7 21 %, G.35 21 %,
750 176.041 % 13002 %, 6.35z1%.
835 | 161.0¢1% PASS 89.8 =1 %. PASS 1611 %. PASS

et it e et eppvonsg! o S8 LG
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900 149,021 513 1%, 1611 %
2450 1 -1 %, 557 -1m, 1611%.
7800 2051 %, S0.0=1% 16 +1%.
1640 0%, 45721 %, 36 £1%.
1750 75221 %, 8 3.5£1%.
1900 72021%. 3521%.
1300 680=1%, 36:1%.
BT G63:1%. 35:1%.
2300 64521 % 35E1%.
2100 61021 %, 3T % 36:1%.
2300 55541 31621% 36:1%.
2450 | stsaim. 304=1%. 35 £1%.
T GBS 21 %, 26821 % 3651%.
g 3000 | atsaim 250=1% 35:1%.
3500 [ s7oa1m 26.421%. 35£1%.
I i 34721 %,  264=1%. 35£1%.
i

!

7.1 HEAD LIQUID MEASUREMENT
F‘e;‘:_e“““' Relative permittivity (1,') Conductivity (o] $/m
required measured required measured
3co 45.3 5% 0.87 5%
450 435:5% 0.67 £5 %
750 419:5% 0.63 £5 %
835 415 =5 % PASS 0.92 5% PASS
a0 41515% 0.97 £5 %
1£50 4055% 121:5%
1500 WA= 123:5%
1640 4C2:5% 131=5%
1750 a01=5% 13725%
1300 W00 =5% 143 =5 %
1900 0C=5% 143 =5 %
1950 WC=5% 14325 %
2000 400=5% 1425 %
Page. =TT

VALIDATION MEASUREMENT

"

S et sl pot e sdiendacad, R i full A o o,

SRR 2t e TR Aot af VT

The 1EEL Std. 1328, OET 63 Bulletin C and CEFIEC 02209 standards state that the system
validation measurements must be performed using a reference dipole meling the fore mentioned
return loss and mechanical dimension requirements, The vafidation measurement must be performed
against a hiquid Klled Nat phantam, with the phantom constructed as outlined in the lore mentioned
standards.  Per the standands, the dipole shall be positioned below the bottom of the phantom. with
the dipele length centered and parallel to the lengest dimension of the flat phantom, with the top
surface of the dipole at the described distance from the bottom surface of the phantom.
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2100 39.815% 14945 %
2300 . 395 ;5 ?; 7 ‘ 1 67 15X
2450 30245% 13045 %
2800 39015% 19615 %
3200 3BS25%K 24015 %
3500 37.545% 29135 %
7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID
The IEEE Std. 1328 and CELIEC 62209 standards state that the system validation measurements
should produce the SAR valucs shown below ifor phantom thickness of 2 mun), within the
uncertainty for the svstem validation.  All SAR values are normaelized o | W torward power. In
hracket, the mensured SAR i< given with the used input power.
[ Sofiwure o= CPINSAR Y4 |
| Phantom B SN 2049 SAMT
Prose SNIETT EPGI22
Liguid Heid Liguid Valves: eps” 1 42.3 sizma - (.92
Distuncy between dipale venter and liguid 1510 mm
Aren sean resolution dx=8mm/dy-8mm
Zoen Scan Resolution dx-¥mmdy - 8mide - Smm
Freyuenvy 835 MHz
Inpul power 20 didm
Ligquid Temperature 217C
Lab Temperalare 21°C
| Lab Humedily a5 %
o 1 g SAR (Wikg/W| 10 g SAR {W/k/w)
required measured required measured
20 284 T
450 458 RV
750 BA3 5.53
835 H55 0,72 (D.83) 622 630263
U 0.9 6.99
1450 P 16
1500 .5 a8
1690 1.2 184 -
1750 5.4 193
1800 3.4 20.1
1900 39.7 205
1950 40.5 20,9
2000 411 211
2100 435 21.9
‘ 2300 3.7 233
P 841
'i,r,--;, et AR noy ,l\. :-\-,n--.i.r_v;v" VRVOEY MY T Oy A g g g .'.r.,_' nraen ;,\'\'v',lv,.-,' ol SATIG,
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24590 524 24
2620 533 PN
30z b 5.2
;5:0 571 25

5= B
2N [P
) e P PSR
¢ 432 4 WK l-é‘l:‘ [ I . B - S
7.3 BODY LIQUID MEASUREMENT
"“:f::z"“' Relative permittivity (&) Canductivity [a) 5/m
required measured requived measured
130 £1.9:5% 080£5%
300 TA.215% 0.521£3%
430 56.7£5% 0S¢ £35%
730 55515 % 036£5%
833 £5.215% FASS 057£3% PASS
oo 55.045% L0613%
913 £5.045% L06£5%
1430 40855 | 1304536
1610 £38 455 1045 %
1800 53.345% 52 43 %
1900 3345 Y |
2000 33408 | T
2100 £3245% B2 £5 %
2430 E27 455 55 &5 5
2600 52545 % 21645 %
3000 £2.0+5% 273 %
3300 £13:5% 331 55
A200 190+10% 530 410%
3300 139410% 592 £10%
3400 137 +10% 553 +10%
Page: 91T
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T4

Het AUR 2401 14547100 A

S50 485510 % 5.65=10%
5600 40510 % 5.77 =10 ¥

SR

482:z10% |

6.00 =10 %

SAR MEASUREMENT RESUL'T WIIH BODY LIQLID

[ Softwere

| OPENSAR ¥4

Phanzom

SN 20009 SAMT]

Prone

[ SN 81! RPGI22

_Liquid

Rody Liquid Values: ops’ : 54.1 5

Distance between dipole center anc: liguid

13.0mm

Arca gcan resolution

dx=Rmm‘dy=8mm

gma:0.97

Zoon Scan Resolution

dx=Rmmidy=8m/dz=35mm

_ Frequency

RIS Mz

Input pover

20 dBm

_Liquid Temperature

Lab Temperature

21 °C

Lab Humidity

4 5' I]_i "

"‘"rq:: ey 1.2 54R (W/kg/W) 10 § SAR (W/kg/W)
VIN?
measured ! measured
B35 10311103 8,74 (0.67)

.
LAd- L2
et | gaes|

Paygre: 14}

P
LR 4
R oo 4
0 -
M \\
or P ]
U=
Vo ¢ 4 3 2V

SR
|-L- I:. LU U - e R

Tins dcement aall m do recreahicanl, e v 4 i i, e M cniien nnsine sl af SATC
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8 LISTOF EQUIPMEN]
Equipment Summary Sheet
Y Cugrent | Néxt Calibration
7 A A : @ﬁlnﬁmlhﬂn we whag u s
SAM Phantem Salirro SN-20/09-SAMT1 \r:;ﬁ::-zd Nocal :‘;‘:}ltj:;zu No cal
<—:OM OSAR Tes: Bench Version 3 NA \rglﬁf;gd No cal “r‘:;lg?etzd No- cal
Network Analyzer R“”"’"‘;V'SQC"“""Z SN100132 022013 0212016
Calipers Carrera CALIPER-01 1202013 1212018
Reference Prcbe Satimc EPG122 SN 1811 | 1012013 170."2014
Multimeter Keithley 2000 1188656 1202013 1212016
»Signal Generator Agilent E4458C MY4507058° 12:2013 122016
ampiter petmercomm L gt g
Fawer Metar HP E44184 US35261498 1202013 1212016
Pawer Sansor HP ECP-E26A US37181450 12/2013 122016
oroorscoptr | Nerintoz | oes |Chriee i bl et
L‘Tj";’igglg’:nigf Cortrel Gompany 11-861-8 82012 812015
Poge: {711
: i p dnesmend shalf nor b reevonsed exe :,'_". " ..%.'.". -.v.:n. LU, m.‘v'.f.v.-.' -,:v ‘rwu'.'. " u:(.,-.r:w.:-' A ST}
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SATIMO

Tha rikravane A2ion cer oy

SAR Reference Dipole Calibration Report

Ref : ACR.240.4.14.5ATU.A

TESTING (SHENZHEN) CO., LTD
ELECTRONIC TESTING BUILDING, SHAHE ROAD, XILI
TOWN
SHENZHEN, P.R. CHINA (POST CODE:518055)
SATIMO COMOSAR REFERENCE DIPOLE
FREQUENCY: 1900 MHZ
SERIAL NO.: SN 09/13 DIPIGY00-218

Calibrated at SATIMO US
2105 Barrett Park Dr. - Kennesaw, GA 30144
‘v‘\"ll‘f’v/'

-
™~

SN/ %, ‘
) @:!

;'EQE‘ 3

YNy [AccREBITED)
g ms "

O he

sidel.

08/28/14

Swmmary:

This ducumer! peesents the mathod and results from an accredited SAR reference dipote calibearion
performed in SATIMO USA using the COMOSAR test bench. Al calibration resuits are traccable
1o pattioni | melrolomy mstituions
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I INTRODUCTION

This dovument contuins a summary ol the requirements set forth hy the TEEFE 1528, OET 65 Bulletin
(C and CEIIEC 62209 saandards tor reference dipoles used for SAR measurement systern validations
and the measurements that were performed to verify that the product complies with the fore

menrtioned standards.

2 DEYICE UNDER TEST

Device Under Test

Device Type COMOSAR 1900 MHz REFERENCE DIPOLE
Manufacturar Satimo

Madel [ SInonn

Serial Number [ SN 0913 DIP1G900-218

Product Condition (new ¢ used) Used o

A yearly calibration interval is recommended.

3 PRODLCT DESCRIPTION

3l GENERAL INFORMATION

Satimo’s COMOSAR Validatien Dipoles are buill in uecorlance (o the TEEE 1528, OET 65 Bulletin
C and CEFIEC 62209 standards. ‘The product is designed for use with the COMOSAR test bench
only,

4 e 2 B e o .

Figure 1 — Satitmo COMOSAR Validation Dipole

Page: 4711
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4 MEASUREMENT METHOD
The IEEE 1528, OLT 65 Buletin € und CLEIEC 62209 sturdards provide requirements ti
reference dipoles used for system validation measurements, The [ollowing measursments were
perfermed to verify that the product complies with the fore menrioned standards.

4.1 RETURN LOSS REQUIRCMENTS

The dipole used for SAR svstem validatior measuremnents and checks must have © return loss of -20
dB ar hetter. The retum loss mcasurement sha'l be pecformed against a liquid filled fat plantom,
with the phantom constucted as vutlined in the fors menticned stardards.

4.2 MECHANICAL REQUIREMENTS
The IEEE Sud, 1328 and CELIEC 62209 standards specily the mechanical componenls and
dimensions of the vebidation dipoles, with the dimensions frequency and phantom shell thickness
dependert. The COMOSAR test bench employs a 2 mm phuntom shell thickness therefore the
dipeles sood for use with tie COMOSAR tesr heneh comply with the requiraments set forth for a 2
tmum phantom shell Cuickness.

S MEASUREMENT LNCERTAINTY

All uneertainties Hsted below represent gn expandad uncemainty expressed ar approxiniately the 95%
conlidence level using a coveruge factor of k2. traceable w the [ntemnationally Accepted Guides to
Measuremznt Uncertainry.

5.1 RLTURN LOSS

The lollowing uncerluinties apply te the return loss measurement:

Expuanded Uncertainty on Return Loss

0.1 di

Frequency band
400-6000ME 2 Y

32 DIMENSION MCASURCMENT

The following uncertainties apply 1o the dimension measurements:

l Length (mm) Expanded Uncertainty on Length

I 1300

.05 mm

51 VALIDATION MEASUREMENT

The guidelines outlined in the IECE 1528, OLT 63 Bulletin C, CENELEC EN3G361 and CELIRC
62209 stendards were  followec wm gencrate the measwement uncerlainty  for  validation

measurements,

Scan ¥olume Expanded Uncertainty

g NA Y

INg 20,1 %
-
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6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN [ICAD LIQUID

Froquency Mz l
200 D20 1840 1060 1880 100 1520 1SM0 1960 18G9 7()'»,"

‘b

| Frequency (Mllz) Return Loss {dBB) chuimmentﬁBi B | lmpedance
T

1900 -23.44 20 | s5.40 s2j0

.2 RETURN T OSS AND IMPEDANCE IN BODY LIQUIL

Frequancy, M-z
B0 WA ™0 WEE 1880 WD 1520 S0 WeD 1980 2000
5 [l [} ! H

.dB

Frequency (MIlz) Return Loss (dB) | ‘Ilcquin*.nn‘.nl (dB) Impedance

1901 -27.36 =20 SILT0 440
3 MECHANICAL DIMENSIONS

Frequency Mi: Lmm hmm dmm
required measJred required Measurad required measured
300 R VIR S BN 250041 % §.35 11 %,
451 2500=1% COVES BN S5+
0 BRLNIES B 00=1% LOEVES B
335 | pLONIES B HeE 1% 15:=1%.

VarSs A

and s s

Mt A
OO TR TR
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300 | W B33 4% 364+ .

1456 23141 5. I s A6L%.

1500 305 41 %, 5.0 L% 36-1% |

1640 TR mIa% | 16:1%

; 75.2.1% Q291 16=1%

“am 2.0=1% ATl % 1521% i
FRO=1% 395213, Pass 354 %, FALS
os1 S 15521 % 3L11%,

== 515 TS, 3641 %

2100 TS |

7300 L%

w0 16+ &

2600 T 1621%

3cco o1 %

3500 I6-1%

77 | 1621%

7 VALIDATION MEASUREMENT

e ILELE Std. 1528, OF1 63 Bulletin € and CEFIEC 62209 slundurds state that the system
validation measurements must be performed using a reference dipole meeting the fore menticned
rerurn foss and mechanica’ dimension requirements, The va idation measurement must be performed
ugainst a liguid filled flat phantom, with the phantem constructed as cutlined in the fere mentioned
srandards.  Per the standards, the dipoale shall be positivned below the bottom of the phantum, with
the dipole lenath centered and parallel 1o the Tongest dimension of the Tat phantom, with the top
surfaca of the dipels at the describad distance from the bottom surface of the phantem.

71 HEAD LIQUID MEASUREMENT

"‘:::T:"w Relgtine permittivity (s,') Conductivity (o} S/m
7 requirad measured recuired meagared
30 [ an35w 08745 % ;
450 23Llih% '-'(”” 15 %
Ml 1.9 !57‘5 QS 2L %
05 AL5i5% J90££ X
[ HI0 55 % LErS'% )
SR 170-5%
04 =5 % 12305
anz-s 13155 % =
q01:0% 13715 %
40045 % ’ LAD 5 %
-‘JJE 5% PASS 14018 % FASS
1450 NO5 S 14025 %
2000 4L0 lb't— LA 5%

Vi G
T A rea e SRy

SN I e
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el AL

LA

1.2

2100 i‘”’ 1S % I 1% 45 %
230 13515 % ] LET=5 &
2450 3.2 05""2 = | Len=%
24l SS90 % |18 =%
309¢ 1546 % 2403 % |
3500 EY RS LY 281=%

SAR MEASUREMENT RESULT WITILHEAD LIQUID

The IEEE Sul, 1528 and CLEIEC 62209 ssandards state that the system validation measurements
should prodluce the SAR walues shown helow (for phantom thickness of 2 mm). within the
uncertainey for the system validation. ALl SAR values are nomalized o | W forward power, In
brackel. the measured SAR is given with the used input power.

Sallware
Plussitor
Prabe

Liquid

Dlstans betwaza dipole ceater and Tiquid

Arca sCan (esution
| Zoon Scan Reselution

Frecuercy

[nput power

Liquid Temperoare

Lob Temperarue

I ah Humidite

OPFNSAR Vi
SN 209 SANTI
SN 1811 EPG122

ol 1 igquid Values: ens” :

41,1 signa: 142

1.0 mm

dx~Emrdy~#mnmn

d=Emrvidy-§mice~5-nr

1401 M

20 di3m

21°C

2150

15 %

m:::q 12 SAR [W/kg W) l 10 g SAR (W W)
required [ megsired ‘ requirsd measured
30 285 ETTEE
| s 458 ' 3.6 '
7l 445 | a0
835 q5¢ [ 527
sco 1.8 ’ ' 095
145¢ 28 16
e 15CC 305 i 162
1640 34,2 134
1750 b4 15.2
180C 384 20,
Il 1o M .37 14.009) 2.5 20E212.106)
1550 AU 2.9
2000 B 2.)
2100 436 A;._.?;.
2 ae.! 231
R

B K
Page KT

R

i a4
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2250 524 k2|
90 553 241
1000 638 257
a0 6.1 5

-

-

’.3

BODY LIQUID MEASTUREMENT

Fre:;::w Relative permittivity (7,°) Conductivity (o) S/m
required measured required measurad
150 51.5 25 % 0.HD 25
00 SHI45 % 007 +5 4%
45(!7 56015 % 093 45 %
750 5545 % 0.96.45 %
838 52453 09745 %
Q00 350125 % 104 15 %
915 S5045% 106 45 %
1450 13015 %
L610 14045 %
1 800} 15245% 1
1900 PASS 15225 %
20400 5335% | 15245 %
2100 5325% 16225 %
2450 5L75% 525 %
2600 5L5=5%
3Uou 520-5%
3300 LLIG%
5200 A0,0+20%
= 5300 285 40%
5400 L4010
Pugy, 9740
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Koo AZR 2G04 1482770008

L M

a5 210 %

SAR MEASUREMENT RESULT WITI BC

REET s

DY LIQUIL

[ OPENSAR VA

I'rabe

|igul
1)istance besy
Arcd s res
Zooa Scan Reselution

7 dinwle waater and liquid

wrion

| Lrequency

1% |ic

=Sl
1510 MH 2

luput ponver

20 cHimn

Liguid Temaeralare 2
Lab Tem | 21%C
Lob Humidiy |35
n»\rq..mrc\' 1£SAR Wi/ w)
V=z
measured
1500 4081 14 08! l
i P —— s AR - T
ot At wata |
s ) h—-
|
lxh‘,!'l "‘l .:

SN 1811 EIRi122

gnvdz-3mm

10 g SAR (W/Ng/W)

measured

.22

|

[ 2 | .
Lot -t Y
k.
s

L | {

" T~
| A &R | L " D2V X K

LR}
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8§ LIST OF EQUIPMENT

Equipment Summary Sheet

| Mext @ulibrtion

Validated.

Vaidated. Nocal

> No cal
A o AN A NAT
SAM Phantom Satme SN-200E-SAMTH reqyuired. equired 4
= rate ~
COCMOSAR Test Bench Verslor 3 N& Vaidated. 'No cal ‘alidated No-cal
required required.
F % S ‘arz?
Network Analyzer | 1008 % SONWAR SN100132 2202013 0212016
Calipers Carrara CALIPER-M 122013 1272016
Referance Probe Satimo EPG12Z SN 1811 2013 12014
Multimeater Keithley 2000 1188€56 12203 1212016
Signal (Generator Agllent 44380 NIYLE070587 122013 12/2016
i X n Characterized orior to Characterized prier tc
Ak S 5
Ampiifier Aethercomm SN 048 test No calrequ red. 1881 No cal required
Poveer Meter HP E4418A US23251498 122013 12:2016
Powe Sensor HP ECP-F28A US37151460 12/2013 1212016
ey y P o Craracterized prior to Cnaractenzea‘ﬁnor 0]
Directions! Coupler Narda 4216-20 01385 1es1 No ca required. |tost, No cal required
Termperaturs and \ i . .9 2015
Hurmidity Sensor Confrel Cempany 11 661 @ RI2C42 82015
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TRACEABLE CALEBRATION

KEITHLEY N

Ca e L Ke
A Tektronix Company A Greater Measure of Confidence KEITHLEY
REITMLLY DOSTRUMENT i ST ALBORA RD CLESTLAMD OO0 LA * MNJ000000 * Fax MM AMNE * LAALITIELY * wew oty com

Calibeation Facility: This product was calbrated for Kothiey instruments by
Tektronix (China) Co Ltd , 1227 Chuan Qo Road, Pudong New District. Shanghai, China 201208

Calibration Certificate

Certificate No PCXPTGBFZX Rewvision: 00

Manufacturer Keithley Model: 2000 Senal No. 4014020
Description. Multimeter, 6 1/2 digit Temperature 230 °C Humidity. 46 %
Calibraton Date 30-JAN-2013 Date Placed In Service * Due Date 4

* Optunal customer entry fisids The due date may be establiahed by adding the Keithley recommended cal interval
stated in the product manual to the "Date placed in service”

Initial Condition: Not applcable, new product Final Condition: In Tolerance

+ Keithley Instruments, Inc. certifies that the above instrument meets its published measurement specifications

* This instrument has been calibrated using measurement standards traceable 1o the Intermational System of Units (SI)
through the PRC National Institute of Metrology (NIM), or other Natonai Metrology Insttutes (such as NIST, NPL, PTB
etc)

* The poicies and procedures used for the calibration of this product are based upon ANSUNCSL Z540.1-1864 (R2002)
» The quality system used by the calibration facility is 1SO 9001 regisiered

* This calibration is a direct comparnson of the unit under test to the listed reference standards and dud not involve any
samphing plans to complete No allowance has been made for the instability of the test device due to use, time, etc
Such allowances would be made by the customer as needed

« This calibration certificate shall not be reproduced. except in full, without the written approval of Kethley Instruments
Inc

Calibration Procedure Used: MANIFEST Product_Dmm_KeithleyDMM_Full VERSION 107

Calibration Standards Used:

ManufacturediModel Model Description 1D Number Rue Date

Fluke 5720A Calibrator KI10138 18-Nov-2013
Fluke 5725A Power Amplifier KIS554 09-Jan-2014
Keithley 3390 Function/Arbetrary Waveform Gen KI10261 16-Nov-2013

Issued By: M Certified By: Lin Qing Zhu

Quality Director: Cul, Hu Wa Date Issued: 30-JAN-2013

2000 4014020 Page 10of 1 PA-1081A

U R D LD

—End of the Report———
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