Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ160106004-20

NCL Calibration Laboratories

Division of APREL Labomtonies.

Calibration Results Summary

The following resulls relate the Calibrated Dipole and should be used as a quick
reference for the user.

Mechanical Dimensions

Length:
Height:

180.2 mm
97.0 mm

Electrical Calibration

Test Result Head Result Body
S11RIL -27.621 dB -21.672 dB
SWR 1106 U 1201 U
Impedance 52.5056 O 55.933
System Validation Results
Frequency | 1 Gram | 10 Gram
750 MHz
Head 85 54.0
Body 8.54 5.42
Head Body
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ160106004-20

NCI. Calibration Laboratories

Division of APREL Laboratories.

Introduction

This Calibration Report has been produced in line with the SSI Dipole Calibration
Procedure SSI-TP-018-ALSAS. The results contained within this report are for
Validation Dipole 177-00505. The calibration routine consisted of a three-step
process. Step 1 was a mechanical verification of the dipole to ensure that it meets
the mechanical specifications. Step 2 was an Electrical Calibration for the Validation
Dipole, where the SWR, Impedance, and the Return loss were assessed. Step 3
involved a System Validation using the ALSAS-10U, along with APREL E-020 130
MHz to 26 GHz E-Field Probe Serial Number 2225,

References

¢ SS§|-TP-018-ALSAS Dipole Calibration Procedure

e SSI|-TP-016 Tissue Calibration Procedure
IEEE 1528 "Recommended Practice for Determining the Peak Spatial-Average
Specific Absorption Rate (SAR) in the Human Body Due to Wireless
Communications Devices: Experimental Techniques”

« |EC-62209 “Human exposure to radio frequency fields from hand-held and body-
mounted wireless communication devices — Human models, instrumentation, and
procedures”

« Part 1: “Procedure to determine the Specific Absorption Rate (SAR) for hand-
held devices used in close proximity of the ear (frequency range of 300 MHz to 3
GHz)”

« |EC-62209 “Human exposure to radio frequency fields from hand-held and body-
mounted wireless communication devices — Human models, instrumentation, and
procedures”

e Part 2: “Procedure to determine the Specific Absorption Rate (SAR) for hand-

held devices used in close proximity of the ear (frequency range of 30 MHz to 6

GHz)”

TP-D01-032-E020-V2 E-Field probe calibration procedure

D22-012-Tissue dielectric tissue calibration procedure

D28-002-Dipole procedure for validation of SAR system using a dipole

IEEE 1309 Draft Standard for Calibration of Electromagnetic Field Sensors and

Probes, Excluding Antennas, from 9kHz to 40GHz

Conditions
Dipole 177-00505 was a new calibration.

Ambient Temperature of the Laboratory: 22°C +/-0.5°C
Temperature of the Tissue: 20°C +/-0.5°C
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ160106004-20

NCI. Calibration Laboratories

Division of APREL Laboratories.

Dipole Calibration Resulis

Mechanical Verification

APREL APREL Measured Measured
Length Height Length Height
180.0 mm 97.8 mm 180.2 mm 97.0 mm

Tissue Validation

s Measured | Measured
Tissue 750MHz Head Body

Dielectric constant, er 427 56.6

Conductivity, o [S/m] 0.85 0.94

Dipole Calibration uncertainty

The calibration uncertainty for the dipole is made up of various parameters presented below.

Mechanical 1%

Positioning Error 1.22%

Electrical 1.7%

Tissue 2.2%

Dipole Validation 22%

TOTAL 8.32% (16.64% K=2)
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Bay Area Compliance Laboratories Corp. (Shenzhen)

NCL Calibration Laboratories

Divaston of APREL Laboratories,

Electrical Calibration

Test Result Head Result Body
S11RIL -27.621dB -21.672dB
SWR 1.106 U 12001 U

Impedance 52,505 558330

Report No.: RSZ160106004-20

The Following Graphs are the results as displayed on the Vector Network Analyzer.

511 Parameter Return Loss
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No

.. RSZ160106004-20

NCL Calibration Laboratories

Division of APREL Laboratorics

SWR
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ160106004-20

NCL Calibration Laboratories
Division of APREL Laboratorics

Smith Chart Dipole Impedance
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ160106004-20

NCI. Calibration Laboratories

Division of APREL Laboratories.

Test Equipment

The test equipment used during Probe Calibration, manufacturer, model number
and, current calibration status are listed and located on the main APREL server

R:ANCL\Calibration Equipment\Instrument List May 2013.
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ160106004-20

NCL CALIBRATION LABORATORIES

Calibration File No: DC-1599
Project Number: BAC-dipole-cal-5779

CERTIFICATE OF CALIBRATION

It i5 certfied that the equipment identified below has been calibrated in the
NCL CALIBRATION LABORATORIES by qualified personnal following recognized
procadures and using transfer standards traceable to NRC/MIST,

‘alidation Dipolke{Head and Body)

Manufacturer: APREL Laboratories
Par number ALS-D-B35-5-2
Frequency: 835 MHz
Serial Mo: 180-00558

Customer: Bay Area Complance Laboratory (China)

Calibrated; 8 October 2014
Released on: 8" October 2014

This Calibration Certificate is Incomplete Unless Accompanied with the Calibration Results Summary

Released By:

Arl Brennan, Cuality Manager

N.QL&ALWEE

Suite 102, 303 Tery Fox Dr. Division of APREL Lub.
Kanata, ONTARID TEL: (813 435-8300
CANADA, K2KAH FAX: (513425 B506
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ160106004-20

NCL Calibration Laboratories
Division of APREL Laboratories

Conditions
Dipole 180-00558 was received with a damaged connection for a re-calibration.

Ambient Temperature of the Laboratory: 2°C+H-05C
Temperature of the Tissue: 21°C +-05C

Attestation

The below named signatories have conducted the calibration and review of the data which is
presented in this calibration report,

We the undersigned attest that to the best of our knowledge the calibration of
this subject has been accurately conducted and that all information contained
within the results pages have been reviewed for accuracy.

Art Brennan, Quality Manager

"
oo
[ - _.-,‘::-J-'—l-'-
[

Maryna MNesterova Fallhmliun Engineer

Primary Measurement Standards

Instrument Serial Number Cal due date
Tektronix LISE Power Meter 11C940 May 14, 2015
Metwork Analyzer Anritsu 37347C 002106 Feb. 20, 2015
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ160106004-20

NCL Calibration Laboratories

Division of APREL Laboratories.

Calibration Results Summary

The following results relate the Calibrated Dipole and should be used as a quick
reference for the user,

Mechanical Dimensions

Length: 162.2 mm
Height: 89.4 mm
Electrical Specification
Tissue Frequency SWR: Return Loss | Impedance
Head 835 MHz 1.066 U -30.344 dB 49.001 &
Body 835 MHz 1.089 U -28.118 dB 23.117 Q2
System Validation Results
Tissue |Frequency | 1 Gram | 10 Gram | Peak
Head 835 MHz | 9.773 8174 14.713
Body 835MHz | 9736 | 6297 | 14513
Head

Area Boam
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ160106004-20

NCL Calibration Laboratories

Division of APREL Laboratories.

Introduction

This Calibration Report has been produced in line with the SS| Dipole Calibration
Procedure SSI-TP-018-ALSAS. The results contained within this report are for
Validation Dipole 180-00558. The calibration routine consisted of a three-step
process. Step 1 was a mechanical verification of the dipole to ensure that it meets
the mechanical specifications. Step 2 was an Electrical Calibration for the Validation
Dipole, where the SWR, Impedance, and the Return loss were assessed. Step 3
involved a System Validation using the ALSAS-10U, along with APREL E-020 30
MHz to 6 GHz E-Field Probe Serial Number 225.

References

s SS|-TP-018-ALSAS Dipole Calibration Procedure

e SSI-TP-016 Tissue Calibration Procedure

+ |EEE 1528:2013 “Recommended Practice for Determining the Peak Spatial-Average Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices:
Measurement Technigues”

« |EC-62209-1:2006 “Human exposure to radio frequency fields from hand-held and body-mounted
wireless communication devices — Human models, instrumentation, and procedures”
Part 1: "Procedure to determine the Specific Absorption Rate (SAR) for hand-held devices used
in close proximity of the ear (frequency range of 300 MHz to 3 GHz)"

 |EC-62209-2:2010 “Human exposure fo radio frequency fields from hand-held and body-mounted

wireless communication devices — Human models, instrumentation, and procedures”

Part 2. “Procedure to determine the Specific Absorption Rate (SAR) for hand-held devices used

in close proximity of the ear (frequency range of 30 MHz to 6 GHz)”

D28-002 Procedure for validation of SAR system using a dipole

Conditions
Dipole 180-00558 was repaired prior to this calibration. The repair reliability depends
upon correct usage of the dipole.

Ambient Temperature of the Laboratory: 22°C +/-0.5°C
Temperature of the Tissue: 20°C +/-0.5°C

Dipole Calibration uncertainty
The calibration uncertainty for the dipole is made up of various parameters presented below.

Mechanical 1%

Positioning Error 1.22%

Electrical 1.7%

Tissue 22%

Dipole Validation 2.2%

TOTAL 8.32% (16.64% K=2)
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ160106004-20

NCL Calibration Laboratories

Division of APREL Laboratories.

Dipole Calibration Results

Mechanical Verification

APREL APREL Measured Measured
Length Height Length Height
161.0 mm 89.8 mm 162.2 mm 89.4 mm
Electrical Verification
Tissue Type Return Loss: SWR: Impedance:
Head -30.344 dB 1.066 U 49.0010
Body -28.118 dB 1.089 U 5311700

Tissue Validation

Dielectric constant, &

Conductivity, o [S/m]

Head Tissue 835MHz

43.42

0.94

Body Tissue 835MHz

55.77

1.01
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ160106004-20

NCL Calibration Laboratories

Drivigion of APREL Laboratories.

The Following Graphs are the results as displayed on the Veclor Network Analyzer

511 Parameter Return Loss
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No

.. RSZ160106004-20

NCL Calibration Laboratories

Divizion of APREL Laboratories,

SWR
Head

1 " : CH 1 = 311
3Ll FORESAD REFLECTION 5, §504 ws KLF
BB dB DFFSET
1HR »REF=0. 10 gif T.000 UARY B DFFEET
#ARRLER 7
N EYIQEN OHe
I8 U

ARRKER TO AAX
ARALLE (i AW

=¥ 1 BEITE9] ong
3 1231 1

."'. o B, EeSR3E DHE

— / LA

NAREER READOUT
066 TAE EHr | . N3ETI6 Fumcijans

Body

301 FOREEA LECT s | - 31

I Fa 0 REFLECT [OW % 584 s REF
i #.000 & OFFIED

] | wALF=R. 800 p0 L 80 USpIY (M | 1

PRARKER ©

B ASNERE Oz
1,00 U
mEAKEN 1D AAx
BEAKER 1D MiN

e N R P T
g

EAE o i 3 RBNATY OHz
— / 1.2 U

— . HARKEN BEADOUT
B8040 [T T FENCTIONS

This page has been reviewed for content and altested to by signature within this document

SAR Evaluation Report

134 of 174




Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ160106004-20

MNCL Calibration Laboratories

Drivizien of APREL Laboratories

Smith Chart Dipole Impedance
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ160106004-20

NCL Calibration Laboratories
Division of APREL Laboratories.

Test Equipment
The test equipment used during Probe Calibration, manufacturer, model number

and, current calibration status are listed and located on the main APREL server
R:ANCL\Calibration Equipment\Instrument List 2014.
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ160106004-20

NCL CALIBRATION LABORATORIES

Calibration File No: DC-1531
Project Number: BACL-5745

CERTIFICATE OF CALIBRATION

It is certfed that the equipment identified below has been calibrated in the
NCL CALIBRATION LABORATORIES by qualified perscnnal following recognized
procadues and using transfer standards traceable to NRCIMIST.

BACL Head & Body Validation Dipole
Manufacturer. APREL Laboratories
Part number, ALS-D-1750-5-2
Frequency: 1750 MHz
Sarial Mo: 198-00304

Customer; I5L

Calibrated: 8" October, 2013
Released on: 8" October, 2013

This Calibration Certificate is Incomplete Unless Accompanied with the Calibration Results Summary

Feleased By: QZE\&

Art Brennan, Quality Manager

N_QL_CALLEEAIIQH_LAE_QEAI_QElEﬁ

Suite 102, 303 Terry Fox D¢ Dension ol APREL Lab
OTTAWA, ONTARID TEL: {813} 435-8300
CANADA H2HK 3J1 Fid: (513) 438-2308
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ160106004-20

NCL Calibration Laboratories
Division of APREL Laboratories

Conditions
Dipole 198-00304 was an original calibration.

Ambient Temperature of the Laboratory:  22°C +/- 0.5°C
Temperature of the Tissue: 21°C - 0.5°C

We the undersigned attest that to the best of our knowledge the calibration of
this subject has been accurately conducted and that all information contained
within the results pages have been reviewed for accuracy.

A R

Art Br‘éfman, Quality Manager

Constantin Teodorian, Test Engineer

This page has been reviewed for content and attesied to by signature within this document.
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ160106004-20

NCL Calibration Laboratories

Dvimion of APREL Laboratonies

Calibration Results Summary

The following results relate the Calibrated Dipole and should be used as a quick
reference for the user.

Mechanical Dimensions

Length: 75 mm
Height: 42 mm
Electrical Calibration
Test Result Head Result Body
811 R/L -25.567 -20.548 dB
SWR 1.111U 1.207 U
Impedance 5383702 55828 O

System Validation Results, 1750 MHz

ig 10g
Head 37.02 18.99
Body 36.65 18.85
Type Epsilen Sigma
Head 38.51 1.36
Body 51.79 1.53

fad
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ160106004-20

NCL Calibration Laboratories

Division of APREL Laboratories

Introduction

This Calibration Report has been produced in line with the SS| Dipole Calibration
Procedure SSI-TP-018-ALSAS. The results contained within this report are for
Validation Dipole. The calibration routine consisted of a three-step process. Step 1
was a mechanical verification of the dipole to ensure that it meets the mechanical
specifications. Step 2 was an Electrical Calibration for the Validation Dipole, where
the SWR, Impedance, and the Return loss were assessed. Step 3 involved a
System Validation using the ALSAS-10U, along with APREL E-030 130 MHz to 26
GHz E-Field Probe Serial Number 215.

References

SSI-TP-018-ALSAS Dipole Calibration Procedure

SSI-TP-016 Tissue Calibration Procedure

IEEE 1528 “Recommended Practice for Determining the Peak Spatial-Average
Specific Absorption Rate (SAR) in the Human Body Due to Wireless
Communications Devices: Experimental Technigues”

IEC-62209 “Human exposure to radio frequency fields from hand-held and body-
mounted wireless communication devices — Human models, instrumentation, and
procedures”

Part 1: “Procedure to determine the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity of the ear (frequency range of 300 MHz to 3 GHz)"
IEC-62209 “Human exposure to radio frequency fields from hand-held and body-
mounted wireless communication devices — Human models, instrumentation, and
procedures”

Part 2 Draft. "Procedure to determine the Specific Absorption Rate (SAR) for hand-
held devices used in close proximity of the ear (frequency range of 30 MHz to 6
GHz)"

Conditions

Ambient Temperature of the Laboratory: 22 °C +/-05°C
Temperature of the Tissue: 20°C +/-0.5°C

This was an original calibration taken from stock.
Dipole Calibration uncertainty

The calibration uncertainty for the dipole is made up of various parameters presented below.

Mechanical 1%
Positioning Error 1.22%
Electrical 1.7%
Tissue 22%
Dipole Validation 2.2%
TOTAL 8.32% (16.64% K=2)
4
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ160106004-20

NCL Calibration Laboratories
Division of APREL lahoratories

Dipole Calibration Results

Mechanical Verification

Measured Measured
Length Height
75 mm 42 mm

Tissue Validation

Permittivity | Conductivity
Frequency £ o
1750 Head 38.23 1.38
1750 Body 52.86 1.54
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ160106004-20

MNCL Calibration Laboratories

Drivizien of APREL Laboratories

Electrical Calibration

Test Result Head Result Body
S11RL -25.567 -20.548 dB
SWR 1. 111U 1.207 U

Impedance 53.63702 55929 00

The Following Graphs are the results as displayed on the Vector Network Analyzer
S11 Parameter Return Loss
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ160106004-20

NCL Calibration Laboratories

Divizion of APREL Laboratories,
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NCL Calibration Laboratories

Divizion of APREL Laboratories,

Smith Chart Dipole Impedance
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ160106004-20

NCL Calibration Laboratories
Division of APREL lahoratories

Test Equipment
The test equipment used during Probe Calibration, manufacturer, model number

and, current calibration status are listed and located on the main APREL server
R:ANCL\Calibration Equipment\instrument List May 2013
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ160106004-20

NCL CALIBRATION LABORATORIES

Calibration File No: DC-1601
Project Number: BAC-dipole —cal-5779

CERTIFICATE OF CALIBRATION

Itis cerified that the equipment identified below has been calibrated in the
NCL CALIBRATION LABORATORIES by qualfied personnel following recognized
procadures and using transfer standards traceable to MRCMIST,

Validation Dépole (Head & Body)

Manufacturer. APREL Laboratories
Part number. ALS-D-1800-5-2
Frequency; 1900 MHz
Serial No: 210-00710

Customer: Bay Area Compliance Laboratory (China)

Callbrated, 57 Octobar, 2014
Released on: 89 Oclober, 2014

This Calibration Certificate is Incomplete Unless Accompanied with the Calibration Results Summary

Released By AT

Art Brennan, Quality Manager

.N.QL&AHEEAWE&

Suite 102, 303 Tery Fox Dr. Divimion of APREL Lsb.
Kanata, DNTARID TEL: (613 435-8300
CANADS K2K 3N FAX: {8 3435 5506
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ160106004-20

NCL Calibration Laboratories
Division of APREL Laboratonies

Conditions
Dipole 210-00710was received in good condition and was a re-calibration,

Ambient Temperature of the Laboratory: 22°C +-05C
Temperature of the Tissue: 21°%C +-05C

Attestation

The below named signatories have conducted the calibration and review of the data which is
presented in this calibration report,

We the undersigned attest that to the bast of our knowledge the calibration of
this subject has been accurately conducted and that all information contained
within the results pages have been reviewed for accuracy.

B

Art Brennan, Quality Manager

>
,?r_‘:gfé;.’:

Maryna MNesterova Fallhmlinn Engineer

Primary Measurement Standards

Instrument Serial Number Cal due date
Tektronix USB Power Meter 11C540 May 14, 2015
Metwork Analyzer Anrtsu 373470 002106 Feb, 20, 2015

This page has been reviewed for content and attested to by signature within this document
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ160106004-20

MNCL Calibration Laboratories

Drivizien of APREL Laboratories

Calibration Results Summary

The following results relate the Calibrated Dipole and should be used as a quick
reference for the user,

Mechanical Dimensions

Length: 67.1 mm

Height: 389 mm

Electrical Specification

Tissue Frequency SWR: Return Loss | Impedance
Head 1900MHz 1.084 U -27.92 dB 52.247 02
Body 1200MHzZ 1.128 U -24.40 dB 52618
System Validation Results

[ Tissue | Frequency | 1 Gram | 10 Gram | Peak
Head 1200 MHz | 39.481 20.44 73.364
Body 1900 MH2z | 39715 | 20552 | 73565

Head Body

Area Boan Asen Scom

M A

¥ v (o)
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NCL Calibration Laboratories

Division of APREL Laboratories

Introduction

This Calibration Report has been produced in line with the SS| Dipole Calibration
Procedure SSI-TP-018-ALSAS. The results contained within this report are for
Validation Dipole 210-00710. The calibration routine consisted of a three-step
process. Step 1 was a mechanical verification of the dipole to ensure that it meets
the mechanical specifications. Step 2 was an Electrical Calibration for the Validation
Dipole, where the SWR, Impedance, and the Return loss were assessed. Step 3
involved a System Validation using the ALSAS-10U, along with APREL E-020 30
MHz to 6 GHz E-Field Probe Serial Number 225.

References

e SSI-TP-018-ALSAS Dipole Calibration Procedure

¢ SSI-TP-016 Tissue Calibration Procedure

« |EEE 1528:2013 “Recommended Practice for Determining the Peak Spatial-Average Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices
Measurement Technigues”

+ |EC-62209-1.2006 "Human exposure to radio frequency fields from hand-held and body-mounted
wireless communication devices — Human models, instrumentation, and procedures”
Part 1: “Procedure to determine the Specific Absorption Rate (SAR) for hand-held devices used
in close proximity of the ear (frequency range of 300 MHz to 3 GHz)"

= |EC-62209-2:2010 "Human exposure to radio frequency fields from hand-held and body-mounted

wireless communication devices — Human models, instrumentation, and precedures”

Part 2. “Procedure to determine the Specific Absorption Rate (SAR) for hand-held devices used

in close proximity of the ear (frequency range of 30 MHz to 6 GHz)”

D28-002 Procedure for validation of SAR system using a dipole

Conditions
Dipole 210-00710 was a recalibration.

Ambient Temperature of the Laboratory: 22°C +/-0.5°C
Temperature of the Tissue: 20°C +/-0.5°C

Dipole Calibration uncertainty
The calibration uncertainty for the dipole is made up of various parameters presented below.

Mechanical 1%

Paositioning Error 1.22%

Electrical 1.7%

Tissue 2.2%

Dipole Validation 2.2%

TOTAL 8.32% (16.64% K=2)
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NCL Calibration Laboratories

Division of APREL Laboratories

Dipole Calibration Results

Mechanical Verification

APREL APREL Measured Measured

Length Height Length Height

68.0 mm 39.5 mm 67.1mm 38.9 mm
Electrical Validation
Tissue Frequency SWR: Return Loss Impedance
Head 1900MHz 1.084 U -27.92 dB 52.247 Q
Body 1900MHz 1.128 U -24.40 dB 52.618 Q

Tissue Validation

Dielectric constant, sr

Conductivity, g [S/m]

Head Tissue 1900MHz

40.20

1.38

Body Tissue 1300MHz

52.63

1.46
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NCL Calibration Laboratories

Dhvizion of APREL Laboratories,

The Following Graphs are the resulls as displayed on the Vector Network Analyzer
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MNCL Calibration Laboratories

Dhvizion of APREL Laboratories,
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Dhvizion of APREL Laboratories,

Smith Chart Dipole Impedance
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NCL Calibration Laboratories
Division of APREL Laboratories

Test Equipment
The test equipment used during Probe Calibration, manufacturer, model number

and, current calibration status are listed and located on the main APREL server
R:ANCL\Calibration Equipment\Instrument List 2014
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NCL CALIBRATION LABORATORIES

Calibration File Mo: DC-1602
Project Number: BAC-dipole-cal-5779

CERTIFICATE OF CALIBRATION

It is certified that the equipment identified below has been calibrated in the
NCL CALIBRATION LABORATORIES by qualified personnel following recognized
procedures and using transter standards raceable to MRC/MNIST

Valldation Dipale (Head & Body)

Manufacturer. AFREL Laboratories
Part number. ALS-D-2450-5-2
Frequency. 2460 MHz
Serial No: 220-00758

Customer. Bay Area Compliance Laboratory

Calibrated: 5° October, 2014
Released on: 8" October, 2014

This Calibration Certificale is Incomplete Unless Accompanied with the Calibration Results Summary

Released By: f&/—\-

Art Brannan, Quality Manager

.N_QL.GAHEE&WIEE

Suite 102, 303 Temy Fox Or Dvimion of APREL Lab.
Kanata, ONTARID TEL: {813 4358300
CANALA K2K 31 FAJL (6134056306
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NCL Calibration Laboratories
Division of APREL Laboratories

Conditions
Dipole 220-00758 was received in goed condition and was a re-calibration,

Ambient Temperature of the Laboratory: 2°C+H-05C
Temperature of the Tissue: 21°C+-05C

Attestation

The below named signatories have conducted the calibration and review of the data which is
presented in this calibration report,

We the undersigned attest that to the best of our knowledge the callbration of
this subject has been accurately conducted and that all information contained
within the results pages have been reviewed for accuracy.

DB

Art Brennan, Quality Manager

Maryna Nesterova Fallhral]nn Engineer

Primary Measurement Standards

Instrument Serial Number Cal due date
Tektronix LUSB Power Meter 11C540 May 14, 2015
MWetwork Analyzer Anritsu 37347C 002106 Feb. 20, 2015
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NCL Calibration Laboratories
Division of APREL Laboratories.

Calibration Results Summary

The following results relate the Calibrated Dipole and should be used as a quick
reference for the user,

Mechanical Dimensions

Length: 524 mm

Height: 30.3 mm

Electrical Specification

Tissue Frequency SWR: Return Loss | Impedance
Head 2450 MHz 1.014 U -45 184 dB E0.0060
Body 2450 MHz 1.070 U -28.453 dB 506720

System Validation Results

Tissue Frequency | 1 Gram | 10 Gram Peak
Head 2450 MHz | 94.916 | 25.327 111.87
Body 2450 MHz | 52.418 | 24.681 103.91

Head

rea S
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NCL Calibration Laboratories

Division of APREL Laboratories

Introduction

This Calibration Report has been produced in line with the SSI Dipole Calibration
Procedure SSI-TP-018-ALSAS. The results contained within this report are for
Validation Dipole 220-00758. The calibration routine consisted of a three-step
process. Step 1 was a mechanical verification of the dipole to ensure that it meets
the mechanical specifications. Step 2 was an Electrical Calibration for the Validation
Dipole, where the SWR, Impedance, and the Return loss were assessed. Step 3
involved a System Validation using the ALSAS-10U, along with APREL E-020 30
MHz to 6 GHz E-Field Probe Serial Number 225.

References

SSI-TP-018-ALSAS Dipole Calibration Procedure

SSI-TP-016 Tissue Calibration Procedure

IEEE 1528 "Recommended Practice for Determining the Peak Spatial-Average
Specific Absorption Rate (SAR) in the Human Body Due to Wireless
Communications Devices: Experimental Technigues”

IEC-62209 “Human exposure to radio frequency fields from hand-held and body-
mounted wireless communication devices — Human models, instrumentation, and
procedures”

Part 1: “Procedure to determine the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity of the ear (frequency range of 300 MHz to 3 GHz)"
IEC-62209 “Human exposure to radio frequency fields from hand-held and body-
mounted wireless communication devices — Human models, instrumentation, and
procedures”

Part 2 Draft. "Procedure to determine the Specific Absorption Rate (SAR) for hand-
held devices used in close proximity of the ear (frequency range of 30 MHz to 6
GHz)"

Conditions
Dipole 220-00758 was a re-calibration.

Ambient Temperature of the Laboratory: 22 °C +/-0.5°C
Temperature of the Tissue: 20°C +/-0.5°C

Dipole Calibration uncertainty

The calibration uncertainty for the dipole is made up of various parameters presented below.

Mechanical 1%
Positioning Error 1.22%
Electrical 1.7%
Tissue 22%
Dipole Validation 22%
TOTAL 8.32% (16.64% K=2)
4
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NCL Calibration Laboratories
Division of APREL Laboratories

Dipole Calibration Results

Mechanical Verification

APREL APREL Measured Measured

Length Height Length Height

51.5mm 30.4 mm 52.4 mm 30.3 mm
Electrical Specification
Tissue Frequency SWR: Return Loss Impedance
Head 2450 MHz 1.014 U -45.184 dB 50.0060
Body 2450 MHz 1.070 U -29.453 dB 50.672 O

Tissue Validation

Dielectric constant, sr Conductivity, o [S/m]
Head Tissue 2450MHz 37.26 1.84
Body Tissue 2450MHz 53.61 1.90
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Dhvizion of APREL Laboratories,

511 Parameter Return Loss
Head: Freguency Range 2.390 to 2.517
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The Following Graphs are the results as displayed on the Vector Network Analyzer
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MNCL Calibration Laboratories

Dhvizion of APREL Laboratories,
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NCL Calibration Laboratories
Division of APREL Laberatonies.

Smith Chart Dipole Impedance
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NCL Calibration Laboratories
Division of APREL Laboratories

Test Equipment
The test equipment used during Probe Calibration, manufacturer, model number

and, current calibration status are listed and located on the main APREL server
R:\NCL\Calibration Equipment\instrument List May 2014.
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APPENDIX D EUT TEST POSITION PHOTOS

Liquid depth > 15¢m

Left Head Touch Setup Photo
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Left Head Tilt Setup Photo

Right Head Touch Setup Photo
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Right Head Tilt Setup Photo

Body-worn Back Setup Photo
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Body-worn Left Setup Photo

Body-worn Right Setup Photo
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Body-worn Bottom Setup Photo
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APPENDIX E EUT PHOTOS

EUT - Front View

EUT — Rear View
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EUT — Top View
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EUT — Left Side View
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EUT - Uncovered View
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effects of radiofrequency radiation", Tech. Rep. FCC 96-326, FCC, Washington, D.C. 20554, 1996.

[2] David L. Means Kwok Chan, Robert F. Cleveland, \Evaluating compliance with FCC guidelines for
human exposure to radiofrequency electromagnetic fields", Tech. Rep., Federal Communication
Commission, O_ce of Engineering & Technology, Washington, DC, 1997.

[3] Thomas Schmid, Oliver Egger, and Niels Kuster, \Automated E- eld scanning system for
dosimetricPage 173 of 174
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[4] Niels Kuster, Ralph K.astle, and Thomas Schmid, \Dosimetric evaluation of mobile communications
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May 1997.

[5] CENELEC, \Considerations for evaluating of human exposure to electromagnetic fields (EMFs) from
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CENELEC, European Committee for Electrotechnical Standardization, Brussels, 1997.

[6] ANSI, ANSI/IEEE C95.1-1992: IEEE Standard for Safety Levels with Respect to Human Exposure to
Radio Frequency Electromagnetic Fields, 3 kHz to 300 GHz, The Institute of Electrical and Electronics
Engineers, Inc., New York, NY 10017, 1992.
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October 15{17, 1997, pp. 120-24.

[8] Katja Pokovic, Thomas Schmid, and Niels Kuster, \E-field probe with improved isotropy in brain
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[10] Klaus Meier, Ralf Kastle, Volker Hombach, Roger Tay, and Niels Kuster, \The dependence of EM
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Sample device, month 1998 9

[13] NIS81 NAMAS, \The treatment of uncertainity in EMC measurement", Tech. Rep., NAMAS
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[14] Barry N. Taylor and Christ E. Kuyatt, \Guidelines for evaluating and expressing the uncertainty of
NIST measurement results”, Tech. Rep., National Institute of Standards and Technology, 1994. Dosimetric
Evaluation of Sample device, month 1998 10.
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PRODUCT SIMILARITY DECLARATION LETTER

Shenzhen Jmgwah Infonuation Technology Co., Lud
ADD: 4F, Bldg 4, Jinghua Square. No. | Huafa Nerth Road, Sheuzhen, Cluna
TEL: O0T55-83975295 FAX: 0755-B320ME8T4

Product Similarity Declaration
To Whom It May Concert,
We, Shenzhen Jingwah Information Techuology Co., Lid. | hereby declare that we have a
product named as Smart Phone{Moede] pe.: S50L) was tested by BACL. weanwhile, for
our marketing purpose, we would Like 1o list a series model (S30)  on reports and

certificate, all the models are identical schematics, except for the different Model No

No other clanges are made 10 them

We confinm that all mformation above 15 true, and we'll be responsible for all the

consequences. Please contact me if you have any question

Signittire

Sun MmgXue A o

)
o4

Manager

201671722

#x#i% END OF REPORT ##x+
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