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GLOBAL TESTING & CERTIFICATIONS
YOUR CHOICE FOR- TCB FCB CB NB CAB RCB

Test specification; Q520_Bottom Touch_5580_A mode

Environ Conditions: Temp(oC); 21

Humidity(%): 46
Atmospheric(mPa): 1005 ,

Mains Power: 7.2VDC Battery Result Pass

Test Date: 12/10/2014

Tested by: Ricky Wang

Remarks: N/A
Frequency (MHz) 5580.000000
Relative permittivity (real part) 48.67
Conductivity (S/m) 5.98
Transmission Duty Factor 1.0
Probe SN 1714_EPG213
Conversion Factor (dB) 16.15
Area Scan Resolution 4 mm
Zoom Scan Resolution dx=4mm, dy=4mm, dz=2mm
Zoom Scan Size 24x24x24 mm
Measurement Drifts (%) 248
Highest Extrapolated SAR (W/Kg) 2.3400
SAR 1g (W/Kg) 0.7478
Peak SAR Location 54mm(x),-49mm(y),4mm(z)

Surface Radiated Intensiy ZoomIn/Dut Volume  Radicted Infensy Zem i

150~

120-|

Z.Cuts Control

<< Upper Cut
m

z=20

Lover Cut > 20
SAVE Cancel

1607 r v v )
480 120 80 B0 30

PR
0001478

.

EEEEE
%

150~

120}

PR
0003185
Z-Cuts Contiol u u
<< Upper Cut
mn

z= 20

Loyer Cul 3> 120
SAVE Cancel

1507 v ) v v v v 0
150 120 @0 &0 30 1] b}
x

55 X [mm) [0 ¥ (mm)

@ 1 15

SURFACE SAR

VOLUME SAR

3D View Plot

775 Montague Expressway, Milpitas, CA 95035, USA « Phone: (+1) 408 526 1188 * Facsimile (+1) 408 526 1088

Visit us at: www.siemic.com; Follow us at:

f [€linR™



http://gplus.to/SIEMIC
http://gplus.to/SIEMIC
http://gplus.to/SIEMIC

CQ\W Testreport No. | FCC_SAR_SL14091201-ZBR-031 Rev1.0

SIEMIC Page 57 o1 110
GLOBAL TESTING & CERTIFICATIONS
YOUR CHOICE FOR-TCB FCB CB NB CAB RCB

Test specification; Q510_Bottom Touch_5680_A mode

Environ Conditions: Temp(oC); 21

Humidity(%): 46
Atmospheric(mPa): 1005 ,

Mains Power: 7.2VDC Battery Result Pass

Test Date: 12/10/2014

Tested by: Ricky Wang

Remarks: N/A
Frequency (MHz) 5680.000000
Relative permittivity (real part) 47.51
Conductivity (S/m) 6.08
Transmission Duty Factor 1.0
Probe SN 1714_EPG213
Conversion Factor (dB) 16.15
Area Scan Resolution 4 mm
Zoom Scan Resolution dx=4mm, dy=4mm, dz=2mm
Zoom Scan Size 24x24x24 mm
Measurement Drifts (%) -2.73
Highest Extrapolated SAR (W/Kg) 2.2142
SAR 1g (W/Kg) 0.6893
Peak SAR Location 53mm(x),-33mm(y),4mm(z)
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GLOBAL TESTING & CERTIFICATIONS
YOUR CHOICE FOR-TCB FCB CB NB CAB RCB

Test specification; Q520_Bottom Touch_5745_A mode

Environ Conditions: Temp(oC); 21

Humidity(%): 46
Atmospheric(mPa): 1005 ,

Mains Power: 7.2VDC Battery Result Pass

Test Date: 12/10/2014

Tested by: Ricky Wang

Remarks: N/A
Frequency (MHz) 5745.000000
Relative permittivity (real part) 47.13
Conductivity (S/m) 6.16
Transmission Duty Factor 1.0
Probe SN 1714_EPG213
Conversion Factor (dB) 16.15
Area Scan Resolution 4 mm
Zoom Scan Resolution dx=4mm, dy=4mm, dz=2mm
Zoom Scan Size 24x24x24 mm
Measurement Drifts (%) -0.52
Highest Extrapolated SAR (W/Kg) 2.2249
SAR 1g (W/Kg) 0.6799
Peak SAR Location 53mm(x),-33mm(y),4mm(z)
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GLOBAL TESTING & CERTIFICATIONS
YOUR CHOICE FOR-TCB FCB CB NB CAB RCB

Test specification; Q520_Bottom Touch_5785_A mode

Environ Conditions: Temp(oC); 21

Humidity(%): 46
Atmospheric(mPa): 1005 ,

Mains Power: 7.2VDC Battery Result Pass

Test Date: 12/10/2014

Tested by: Ricky Wang

Remarks: N/A
Frequency (MHz) 5785.000000
Relative permittivity (real part) 47.04
Conductivity (S/m) 6.22
Transmission Duty Factor 1.0
Probe SN 1714_EPG213
Conversion Factor (dB) 16.15
Area Scan Resolution 4 mm
Zoom Scan Resolution dx=4mm, dy=4mm, dz=2mm
Zoom Scan Size 24x24x24 mm
Measurement Drifts (%) -0.98
Highest Extrapolated SAR (W/Kg) 2.1178
SAR 1g (W/Kg) 0.6247
Peak SAR Location 53mm(x),-32mm(y),4mm(z)
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GLOBAL TESTING & CERTIFICATIONS
YOUR CHOICE FOR-TCB FCB CB NB CAB RCB

Test specification: Q520_Bottom Touch_5825_A mode

Environ Conditions: Temp(oC); 21

Humidity(%): 46
Atmospheric(mPa): 1005 ,

Mains Power: 7.2VDC Battery Result Pass

Test Date: 12/10/2014

Tested by: Ricky Wang

Remarks: N/A
Frequency (MHz) 5825.000000
Relative permittivity (real part) 48.00
Conductivity (S/m) 6.24
Transmission Duty Factor 1.0
Probe SN 1714_EPG213
Conversion Factor (dB) 16.15
Area Scan Resolution 4 mm
Zoom Scan Resolution dx=4mm, dy=4mm, dz=2mm
Zoom Scan Size 24x24x24 mm
Measurement Drifts (%) 2.35
Highest Extrapolated SAR (W/Kg) 2.4087
SAR 1g (W/Kg) 0.7744
Peak SAR Location 53mm(x),-32mm(y),4mm(z)
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GLOBAL TESTING & CERTIFICATIONS
YOUR CHOICE FOR- TCB FCB CB NB CAB RCB

Test specification; ZQ520_Bottom Touch_5190_HT40 mode
Environ Conditions: Temp(oC); 21
Humidity(%): 46
Atmospheric(mPa): 1005 ,
Mains Power: 7.2VDC Battery Result Pass
Test Date: 12/10/2014
Tested by: Ricky Wang
Remarks: N/A
Frequency (MHz) 5190.000000
Relative permittivity (real part) 50.07
Conductivity (S/m) 5.46
Transmission Duty Factor 1.0
Probe SN 1714_EPG213
Conversion Factor (dB) 16.15
Area Scan Resolution 4 mm
Zoom Scan Resolution dx=4mm, dy=4mm, dz=2mm
Zoom Scan Size 24x24x24 mm
Measurement Drifts (%) 1.260
Highest Extrapolated SAR (W/Kg) 2.3581
SAR 1g (W/Kg) 0.6954
Peak SAR Location 56mm(x),-51Tmm(y),4mm(z)
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GLOBAL TESTING & CERTIFICATIONS
YOUR CHOICE FOR- TCB FCB CB NB CAB RCB

Test specification; ZQ520_Bottom Touch_5230_HT40 mode
Environ Conditions: Temp(oC); 21
Humidity(%): 46
Atmospheric(mPa): 1005 ,
Mains Power: 7.2VDC Battery Result Pass
Test Date: 12/10/2014
Tested by: Ricky Wang
Remarks: N/A
Frequency (MHz) 5230.000000
Relative permittivity (real part) 50.02
Conductivity (S/m) 5.54
Transmission Duty Factor 1.0
Probe SN 1714_EPG213
Conversion Factor (dB) 16.15
Area Scan Resolution 4 mm
Zoom Scan Resolution dx=4mm, dy=4mm, dz=2mm
Zoom Scan Size 24x24x24 mm
Measurement Drifts (%) 0.650
Highest Extrapolated SAR (W/Kg) 2.3468
SAR 1g (W/Kg) 0.6956
Peak SAR Location 56mm(x),-51Tmm(y),4mm(z)
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GLOBAL TESTING & CERTIFICATIONS
YOUR CHOICE FOR- TCB FCB CB NB CAB RCB

Test specification; ZQ520_Bottom Touch_5270_HT40 mode
Environ Conditions: Temp(oC); 21
Humidity(%): 46
Atmospheric(mPa): 1005 ,
Mains Power: 7.2VDC Battery Result Pass
Test Date: 12/10/2014
Tested by: Ricky Wang
Remarks: N/A
Frequency (MHz) 5270.000000
Relative permittivity (real part) 50.00
Conductivity (S/m) 5.58
Transmission Duty Factor 1.0
Probe SN 1714_EPG213
Conversion Factor (dB) 16.15
Area Scan Resolution 4 mm
Zoom Scan Resolution dx=4mm, dy=4mm, dz=2mm
Zoom Scan Size 24x24x24 mm
Measurement Drifts (%) 3.940
Highest Extrapolated SAR (W/Kg) 1.8552
SAR 1g (W/Kg) 04142
Peak SAR Location 59mm(x),-55mm(y),4mm(z)
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GLOBAL TESTING & CERTIFICATIONS
YOUR CHOICE FOR- TCB FCB CB NB CAB RCB

Test specification; ZQ520_Bottom Touch_5310_HT40 mode
Environ Conditions: Temp(oC); 21
Humidity(%): 46
Atmospheric(mPa): 1005 ,
Mains Power: 7.2VDC Battery Result Pass
Test Date: 12/10/2014
Tested by: Ricky Wang
Remarks: N/A
Frequency (MHz) 5310.000000
Relative permittivity (real part) 49.94
Conductivity (S/m) 5.67
Transmission Duty Factor 1.0
Probe SN 1714_EPG213
Conversion Factor (dB) 16.15
Area Scan Resolution 4 mm
Zoom Scan Resolution dx=4mm, dy=4mm, dz=2mm
Zoom Scan Size 24x24x24 mm
Measurement Drifts (%) 2.100
Highest Extrapolated SAR (W/Kg) 1.9490
SAR 1g (W/Kg) 0.4349
Peak SAR Location 59mm(x),-55mm(y),4mm(z)
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GLOBAL TESTING & CERTIFICATIONS
YOUR CHOICE FOR- TCB FCB CB NB CAB RCB

Test specification; ZQ520_Bottom Touch_5510_HT40 mode
Environ Conditions: Temp(oC); 21
Humidity(%): 46
Atmospheric(mPa): 1005 ,
Mains Power: 7.2VDC Battery Result Pass
Test Date: 12/10/2014
Tested by: Ricky Wang
Remarks: N/A
Frequency (MHz) 5510.000000
Relative permittivity (real part) 48.91
Conductivity (S/m) 5.89
Transmission Duty Factor 1.0
Probe SN 1714_EPG213
Conversion Factor (dB) 16.15
Area Scan Resolution 4 mm
Zoom Scan Resolution dx=4mm, dy=4mm, dz=2mm
Zoom Scan Size 24x24x24 mm
Measurement Drifts (%) 2510
Highest Extrapolated SAR (W/Kg) 2.0601
SAR 1g (W/Kg) 0.4726
Peak SAR Location 59mm(x),-55mm(y),4mm(z)
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Test specification; ZQ520_Bottom Touch_5550_HT40 mode
Environ Conditions: Temp(oC); 21
Humidity(%): 46
Atmospheric(mPa): 1005 ,
Mains Power: 7.2VDC Battery Result Pass
Test Date: 12/10/2014
Tested by: Ricky Wang
Remarks: N/A
Frequency (MHz) 5550.000000
Relative permittivity (real part) 48.67
Conductivity (S/m) 5.98
Transmission Duty Factor 1.0
Probe SN 1714_EPG213
Conversion Factor (dB) 16.15
Area Scan Resolution 4 mm
Zoom Scan Resolution dx=4mm, dy=4mm, dz=2mm
Zoom Scan Size 24x24x24 mm
Measurement Drifts (%) 1.440
Highest Extrapolated SAR (W/Kg) 1.9313
SAR 1g (W/Kg) 0.4269
Peak SAR Location 59mm(x),-55mm(y),4mm(z)
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GLOBAL TESTING & CERTIFICATIONS
YOUR CHOICE FOR-TCB FCB CB NB CAB RCB
Test specification; ZQ520_Bottom Touch_5670_HT40 mode
Environ Conditions: Temp(oC); 21
Humidity(%): 46
Atmospheric(mPa): 1005 ,
Mains Power: 7.2VDC Battery Result Pass
Test Date: 12/10/2014
Tested by: Ricky Wang
Remarks: N/A
Frequency (MHz) 5670.000000
Relative permittivity (real part) 47.51
Conductivity (S/m) 6.08
Transmission Duty Factor 1.0
Probe SN 1714_EPG213
Conversion Factor (dB) 16.15
Area Scan Resolution 4 mm
Zoom Scan Resolution dx=4mm, dy=4mm, dz=2mm
Zoom Scan Size 24x24x24 mm
Measurement Drifts (%) 2.230
Highest Extrapolated SAR (W/Kg) 2.2436
SAR 1g (W/Kg) 0.5216
Peak SAR Location 59mm(x),-55mm(y),4mm(z)
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GLOBAL TESTING & CERTIFICATIONS
YOUR CHOICE FOR-TCB FCB CB NB CAB RCB

Test specification; ZQ520_Bottom Touch_5755_HT40 mode

Environ Conditions: Temp(oC); 21

Humidity(%): 46
Atmospheric(mPa): 1005 ,

Mains Power: 7.2VDC Battery Result Pass

Test Date: 12/10/2014

Tested by: Ricky Wang

Remarks: N/A
Frequency (MHz) 5755.000000
Relative permittivity (real part) 47.13
Conductivity (S/m) 6.16
Transmission Duty Factor 1.0
Probe SN 1714_EPG213
Conversion Factor (dB) 16.15
Area Scan Resolution 4 mm
Zoom Scan Resolution dx=4mm, dy=4mm, dz=2mm
Zoom Scan Size 24x24x24 mm
Measurement Drifts (%) 1.950
Highest Extrapolated SAR (W/Kg) 2.8369
SAR 1g (W/Kg) 0.6604
Peak SAR Location 57mm(x),-37mm(y),4mm(z)
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GLOBAL TESTING & CERTIFICATIONS

YOUR CHOICE FOR-TCB FCB CB NB CAB RCB

Test specification; ZQ520_Bottom Touch_5795_HT40 mode
Environ Conditions: Temp(oC); 21
Humidity(%): 46
Atmospheric(mPa): 1005 ,
Mains Power: 7.2VDC Battery Result Pass
Test Date: 12/10/2014
Tested by: Ricky Wang
Remarks: N/A
Frequency (MHz) 5795.000000
Relative permittivity (real part) 47.04
Conductivity (S/m) 6.22
Transmission Duty Factor 1.0
Probe SN 1714_EPG213
Conversion Factor (dB) 16.15
Area Scan Resolution 4 mm
Zoom Scan Resolution dx=4mm, dy=4mm, dz=2mm
Zoom Scan Size 24x24x24 mm
Measurement Drifts (%) 2.130
Highest Extrapolated SAR (W/Kg) 2.2489
SAR 1g (W/Kg) 0.7162
Peak SAR Location 58mm(x),-35mm(y),4mm(z)
Surface  Radiated Intensity Zumlitd Volume  Radiated Intensity o

150-§

Colors Scale
(w/ka)
1.958801
1.828304

150-§
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0003321

120-]
1637807
1567310
1436813
1.306315
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0262338

0131841 = Iy
0001343
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Test specification; Q510_Bottom Touch_2437_B mode
Environ Conditions: Temp(oC); 21

Humidity(%): 46
Atmospheric(mPa): 1005 ,

Mains Power: 7.2VDC Battery Result Pass
Test Date: 12/08/2014
Tested by: Ricky Wang
Remarks: N/A

Frequency (MHz) 2437.000000

Relative permittivity (real part) 5148

Conductivity (S/m) 1.94

Transmission Duty Factor 1.0

Probe SN 1714_EPG213

Conversion Factor (dB) 21.96

Area Scan Resolution 8 mm

Zoom Scan Resolution dx=8mm, dy=8mm, dz=5mm

Zoom Scan Size 32x32x34 mm

Measurement Drifts (%) -0.38

Highest Extrapolated SAR (W/Kg) 0.4524

SAR 1g (W/Kg) 0.2500

Peak SAR Location -36mm(x),-73mm(y),4mm(z)

Surface Rad\aled\nlens:y o Tt Volume  Radated Intensity Zoom In/Dut
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150 10 90 60 3 0 M B 9 120 1%
3

35 X (mm) |72 ¥ (mm)

150-§

120}

0.006878

Z.Cuts Contrel

< Upper Cut
m

4

50-7 T ) v ) v v
150 90 0 W 0D
3

0 @ 10 1

SURFACE SAR

VOLUME SAR

3D View Plot

775 Montague Expressway, Milpitas, CA 95035, USA « Phone: (+1) 408 526 1188 * Facsimile (+1) 408 526 1088

"f’ . [
Visit us at: www.siemic.com; Follow us at: . - m 3



http://gplus.to/SIEMIC
http://gplus.to/SIEMIC
http://gplus.to/SIEMIC

/;.\W Testreport No. | FCC_SAR_SL14091201-ZBR-031 Rev1.0

SIEMIC Page 7101110
GLOBAL TESTING & CERTIFICATIONS
YOUR CHOICE FOR-TCB FCB CB NB CAB RCB

Test specification; Q510_Bottom Touch_5825_A mode

Environ Conditions: Temp(oC); 21

Humidity(%): 46
Atmospheric(mPa): 1005 ,

Mains Power: 7.2VDC Battery Result Pass

Test Date: 12/10/2014

Tested by: Ricky Wang

Remarks: N/A
Frequency (MHz) 5520.000000
Relative permittivity (real part) 48.00
Conductivity (S/m) 6.24
Transmission Duty Factor 1.0
Probe SN 1714_EPG213
Conversion Factor (dB) 16.15
Area Scan Resolution 4 mm
Zoom Scan Resolution dx=4mm, dy=4mm, dz=2mm
Zoom Scan Size 24x24x24 mm
Measurement Drifts (%) 3.57
Highest Extrapolated SAR (W/Kg) 0.8170
SAR 1g (W/Kg) 0.2855
Peak SAR Location 37mm(x),-38mm(y),4mm(z)

Surface Rad\aled\nlens:y o Tt Volume  Radated Intensity Zoom In/Dut

150§

120

0001426

Z.Cuts Control 50 9
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Test specification; ZQ510_Bottom Touch_5230_HT40 mode
Environ Conditions: Temp(oC); 21
Humidity(%): 46
Atmospheric(mPa): 1005 ,
Mains Power: 7.2VDC Battery Result Pass
Test Date: 12/10/2014
Tested by: Ricky Wang
Remarks: N/A
Frequency (MHz) 5230.000000
Relative permittivity (real part) 47.04
Conductivity (S/m) 6.22
Transmission Duty Factor 1.0
Probe SN 1714_EPG213
Conversion Factor (dB) 16.15
Area Scan Resolution 4 mm
Zoom Scan Resolution dx=4mm, dy=4mm, dz=2mm
Zoom Scan Size 24x24x24 mm
Measurement Drifts (%) 1.770
Highest Extrapolated SAR (W/Kg) 0.9874
SAR 1g (W/Kg) 0.2394
Peak SAR Location 37mm(x),-33mm(y),4mm(z)
Surface  Radiated Intensity Zumlitd Volume  Radiated Intensity o
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Annex A. TEST INSTRUMENT
Instrument Model Serial # Cal Date Cal Cycle Cal Due In use
SAR
PC PV 3.06GHz 375052-AA1 N/A N/A N/A v
Signal Generator 8665B-008 3744A01304 5/17/2014 1 Year 05/17/2015 v
Multi-meter Multi-meter 2000 1259033 08/13/2014 1 Year 08/13/2015 r
S-Parameter Network Analyzer 8753ES US38161019 05/11/2014 1 Year 05/11/2015 v
Power Meter 4378 3038A03648 04/25/2014 1 Year 04/25/2015 3
E-field PROBE EPG213 SN17/14 EPG213 | 08/27/2014 1 Year 08/27/2015 r
DIPOLE 900 DIPOLE 900MHz | SN31/10DIPD134 | 08/14/2014 1 Year 08/14/2015 r
DIPOLE 1800 DIPOLE 2450MHz | SN31/10DIPF135 | 08/14/2014 1 Year 08/14/2015 r
DIPOLE 2450 DIPOLE 2450MHz | SN 31/10DIPI137 | 08/14/2014 1 Year 08/14/2015 ™
DIPOLE 2450 DIPOLE 2450MHz | SN 31/10 DIPJ138 | 08/14/2014 1 Year 08/14/2015 ™
WaveGide 56 GHz W:ngG:Zide A 061132014 | 1Year | 0611312015 @ W
COMOSAR Open Coaxial Probe OCP36 SN 31/10OCP36 | 06/13/2014 1 Year 06/13/2015 3
Communication Antenna ANTA30 SN 31/10 ANTA30 N/A N/A N/A r
Laptop POSITIONING DEVICE LSH63 SN 31/10 LSH13 N/A N/A N/A 2
Mobile Phone POSITIONING DEVICE MSH63 SN 31/10 MSH63 N/A N/A N/A [
DUMMY PROBE None SN 31/10 N/A N/A N/A r
SAM PHANTOM SAM77 SN 31/10 SAM77 N/A N/A N/A r
Elliptic Phantom ELLI7 SN 31-10 ELLI17 N/A N/A N/A 2
PHANTOM TABLE N/A N/A N/A N/A N/A i
6 AXIS ROBOT KR5 949319 N/A N/A N/A 2
Medium P%"éi"g‘éﬁgte Amplifier $41-25 M629-0408 N/A N/A N/A ~
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Annex B. Probe Calibration report

SATIMO

The MicIOwane visan Comgaary

COMOSAR E-Field Probe Calibration Report

Rel : ACR.239.1.14.SATU.A

SIEMIC TESTING AND CERTIFICATION
SERVICES
775 MONTAGUE EXPRESSWAY
MILPITAS, CA 95035, USA

SATIMO COMOSAR DOSIMETRIC E-FIELD PROBE
SERIAL NO.: SN 17/14 EPG213

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

ACCREDITED

08/27/2014

Summary:

This document presents the method and results from an aceredited COMOSAR Dosimetric E-Field
Probe cahbration 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: ACR239.1.14SATUA

SATIMO
Name Function Date Signature
Prepared by : Jéréme LUC Product Manager 8272014 ?%’
Checked by : Jérdme LUC Product Manager 8/27/2014 ’(’)/“5
Approved by : Kim RUTKOWSKI Quality Manager 82712014 tim ThrthsudAd
Customer Name
SIEMIC Testing
Distribution ; and Certification
Services
[ssue Date Modifications
A 8/27/2014 Initial release
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COMOSAR E-FIELD PROBE CALIBRATION REPORT

SATIMO

Ref: ACR239.1 14 SATU.A
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COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref: ACR239.L14SATU.A
SATIMO
1 DEVICE UNDER TEST
Device Under Test

Device Type COMOSAR DOSIMETRIC E FIELD PROBE
Manufacturer Satimo
Model SSE2
Serial Number SN 17/14 EPG213
Product Condition (new / used) New
Frequency Range of Probe (.7 GHz-6GHz
Resistance of Three Dipoles at Connector | Dipole 1: R1=0.212 MQ

Dipole 2: R2=0.240 MQ

Dipole 3: R3-0.205 MQ

A vearly 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 CEVIEC 62209 standards.

Figure 1 - Satimo COMOSAR Dosimetric E field Dipole

Probe Length 330 mm
Length of Individual Dipoles 2 mm
Maximum external diameter 8§ mm
Probe Tip External Diameter 2.5 mm
Distance between dipoles / probe extremity | 1 mm

3  MEASUREMENT METHOD

The IEEE 1528. OET 65 Bulletin C, CENELEC ENS50361 and CEVIEC 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 0.01W/kg to 100W/kg.
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COMOSAR E-FIELD PROBE CALIBRATION REPORT

SATIMO

Ref: ACR2319.1. 14 SATUA

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,

33 LOWER DETECTION 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.

3.4 ISOTROPY

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 illumimated with the fields from a half’ wave dipole.
The dipole is rotated about its axis (0°-180%) in 157 increments. At each step the probe is rotated
about its axis (0°-3607).

3.5 BOUND.

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 CEIIEC
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

% 3 o Uncertainty Probability ; Standard
ERROR SOURCES value (%) Distribution Divisor ci Uncertainty (%)
Incxdent or forward power 3.00% Rectangular Ji | 1 1.732%
Reflected power 3.000% Rectangular JB- | 1 1.732%
Liguid conductivity 5.00% Rectangular ﬁ | 1 2.887%
Liquid permittivity 4.000% Rectangular Ji | 1 2.309%
Fiekl homogeneity 3.00% Rectangular ‘/j I 1 1.732%
Field probe positioming 5.00% Rectangular ‘ﬁ | 1 2.887%
Field probe lineanty 3.00% Rectangular \ﬁ | 1 1.732%
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COMOSAR E-FIELD PROBE CALIBRATION REPORT Refll ACR2I91LI4SATUA

SATIMO

Combined standard uncertainty 5.831%

Expanded uncertainty 12.0%
95 % confidence level k=2 -

5 CALIBRATION MEASUREMENT RESULTS

Calibration Parameters
Liquid Temperature 21°C
Lab Temperature 21°C
Lab Humidity 45 %
5.1

Normx dipole | Normy dipole | Normz dipole
1 (uVANV/mM)) 2 (eVAV/m) )3 (uVA(Vim))
0.57 0.63 0.54

DCP dipole 1 | DCP dipole 2 | DCP dipole 3
(mV) (mV) (mV)
91 91 90

Calibration curves ei=f{V) (1=1.2.3) allow to obtain H-ficld value using the formula:

Calibration curves

a00- = o
l/.

e |
£ —
= //'/ Dipole 1
S 400 = Dipole 2
W

200

1_'

000 002 004 006 008 010 012 014 017
Volkage (V)
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SATIMO

COMOSAR E-FIELD PROBE CALIBRATION REPORT

Ref: ACR2319.1. 14 SATUA

5.2 LINEARITY

Linearity
1.00- - 5
0.75-
§ 0.50-
5 025~
L S it A s s s o
g 0.25-1
5 -050
0.75-
-1.00-, )
0 50 100 150 200 250 300 350 400 450 498
E-Field [V/m)
Linearity.0+/-1.95% (+/-0.09dB)
5.3 SENSITIVITY IN LIQUID
100N 2)
HL850 835 4281 (.89 19.8]
BL850 835 5346 .96 20.38
HL90O 900 42 47 0.96 19.61
BLSO 900 56.69 1.08 20.35
HL 1800 1800 41 31 1.38 19.93
BL18S0O 1800 53.27 151 20.70
HL1900 1900 41.09 142 22.46
BL1900 1900 5420 1.54 23.18
HL2000 2000 3972 143 21.18
BL20O0O 2000 53.91 153 21.62
HL2450 2450 39.05 1.77 21.35
BL2450 2450 52.97 193 21.96
HL3500 3500 38.53 303 21.26
BL3500 3500 50 .39 343 21.72
HL5200 5200 36.62 493 15.63
BL5200 5200 50.69 498 16.15
HL5400 5400 3505 518 17.86
BLS5400 5400 48.45 5.82 18.36
HL 5600 S600 36.08 5.60 17.02
BLS5600 5600 50.57 6.37 17.41
HL5800 5800 3473 574 15.22
BLSS00 S800 4819 645 15.72
LOWER DETECTION LIMIT: 7mW'kg
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54 ISOTROPY
HL900 MHz

- Axial isotropy: 0.04 dB
- Hemispherical isotropy: 0.06 dB
Inotrogy asrvos
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i \
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HIL 1800 MHz
- Axial isotropy: 0.05 dB
- Hemispherical isotropy: 0.06 dB
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HL5400 MHz
- Axial isotropy:

- Hemispherical isotropy:

0.06 dB
0.09dB
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COMOSAR E-FIELD PROBE CALIBRATION REPORT

SATIMO

Ref: ACR2319.1. 14 SATUA

6 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Identification No. Current Next Calibration
Description Model Calibration Date Date
\Validated. No cal \Validated No ca
Fat Phantom Satimo SN-20109-5AMT1 |12 1418 e 'I
\Validated No cal Validated No calf
COMOSAR Test Bench Version 3 NA required required
Network Analyzer | RNode & SchWarz | o013 0212013 0212016
Reference Probe Satimo EP 94 SN 37/08 10/2013 10/2014
Multimeter Keithley 2000 1188656 122013 1272016
Signal Generator Agilent E4438C MY4S070581 1202013 12,2016
Characterized prior to |Characterized prior to
Ampifier Astheroomm SN0 test No cal required. [test. No cal required
Power Meter HP E4418A US38261498 12/2013 122016
Power Sensor HP ECP-E26A US37181460 12/2013 1272016
4 Characterized prior to |Charactenzed prior to
Oirectional Coupler |  Narda 4216-20 01388 test No cal required, [test. No cal required
-4~ [Validated. No cal Validated No cal
Waveguide Mega Industries | 069Y7-158-13-712 required. required
~~4 [Validated. No cal Validated No cal
Waveguide Transition | Mega Industnes | 069Y7-158-13-701 required. required
\Validated No cal \Validated No cal
\Waveguide Termination| Mega Industries | 089Y7-158-13-701 required required
Temperast:re I Humidityl ) trol Company 11-661-9 82012 8/2015
nsor
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Annex C. Dipoles Calibration report

SATIMO

The MicIOwane visan Comgaary

SAR Reference Dipole Calibration Report

Ref : ACR.227.6.14.SATU.A

SIEMIC TESTING AND CERTIFICATION

SERVICES

775 MONTAGUE EXPRESSWAY

MILPITAS, CA 95035, USA

SATIMO COMOSAR REFERENCE DIPOLE

FREQUENCY: 2450 MHZ
SERIAL NO.: SN 31/10 DIPJ138

Calibrated at SATIMO US

2105 Barrett Park Dr. - Kennesaw, GA 30144

ACCREDlTED

08/]4/"0] 4

Summary:

10 national metrology institutions

This document presents the method and results from an accredited SAR reference dipole calibration
performed m SATIMO USA using the COMOSAR test bench.  All calibration results are tracesble
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SATIMO
Name Function Date Signature
Prepared by : Jerome LUC Product Manager 8152014 Qﬁj‘
Checked by : Jérome LUC Product Manager /1572014 jg/‘"
Approved by : Kim RUTKOWSKI Quality Manager 8152014 furthsud
Customer Name
SIEMIC Testing
Distribution : and Centification
Services
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A 8/15/2014 Initial release
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GLOBAL TESTING & CERTIFICATIONS
YOUR CHOICE FOR- TCB FCB CB NB CAB RCB

SAR REFERENCE DIPOLE CALIBRATION REPORT Ref ACR2276.14SATUA
SATIMO

1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, OET 65 Bulletin
C and CEVIEC 62209 standards for reference dipoles used for SAR measurement system validations
and the measurements that were performed to verify that the product complies with the fore

mentioned standards,

2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 2450 MHz REFERENCE DIPOLE
Manufacturer Satimo
Model S1D2450
Sernal Number SN 31/10 DIPI138
Product Condition (new / used) Used

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

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

Figure 1 - Satimo COMOSAR Validation Dipole
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SATIMO

SAR REFERENCE DIPOLE CALIBRATION REPORT

Ref: ACR2276.14SATUA

4 MEASUREMENT METHOD

The IEEE 1328, OET 65 Bulletin C and CEI'IEC 62209 standards provide requirements for
reference dipoles used for system validation measurements. The following measurements were
performed to verify that the product complies with the fore mentioned standards.

41 RETURN JQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a retum loss of -20
dB or better. The return loss measurement shall be performed against a liquid filled flat phantom,
with the phantom constucted as outlined in the fore mentioned standards,

42 MECHANICAL REQUIREMENTS

The TEEE Std. 1528 and CEVIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent.  The COMOSAR test bench employs a 2 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 shell thickness.

5 MEASUREMENT UNCERTAINTY

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 Intemationally Accepted Guides to
Measurement Uncertainty.

5.1 RETURN LOSS

The following uncertainties apply to the retumn loss measurement:

Frequency band
400-6000MHz

Expanded Uncertainty on Return Loss
0.1dB

The following uncertainties apply to the dimension measurements:

Length (mm)
3-300

Expanded Uncertainty on Length
0.05 mm

5.3

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 for validation
measurements.

Scan Volume Expanded Uncertainty
lg 20.3 %
10g 20.1 %
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SAR REFERENCE DIPOLE CALIBRATION REPORT

Ref: ACR227T 6. 14 SATU.A

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIOUID

S11,. d8

Fr

50 2380 2400

2420

equency, MHz

2440 2460 2480

2600 A0
2500 Vel

Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
2450 -38.03 -20 49.5Q-1.2Q
6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Fr

an
0-

equency, MHz

Frequency (MHz)

Return Loss (dB)

Requirement (dB)

Impedance

2450 -28.76 -20 5320Q-19;Q
6.3 MECHANICAL DIMENSIONS
Frequency MHz Lmm hmm dmm
required measured required measured required measured

300 420.0 £1 % 250.0 21 % 63521 %
450 290.0 41 % 166.7 £1 % 63521 %
750 176.0 +1 % 100.0 £1 %. 6.35+1%
835 161.0 21 % 89.8 21 % 3621 %
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SATIMO SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR22T6.14SATUA
800 149.0 £1 %. B33+1% 3.611%
1450 89.1+1% 51.721%. 3611%
1500 80.5+1%. 50021 % 161 %
1640 79.0 1 % 45.7 £1%. 3641 %
1750 75.2 1%, 429 11%. 3641 %
1800 72.0£1 % 417$1% 3641 %
1900 68.0+1 % 39521% 3611 %
1950 66311 %. 38511 %. 3611 %
2000 61541 % 37581% 3641 %,
2100 61.0 41 %. 35721 % 3641 %
2300 S5.5£1%. 32621% 361 %
2450 51581%. PASS 30421 % PASS 3641% PASS
2600 48.5+1 % 28841% 3641 %
3000 1541 % 25.0 41 %. 3641%
3500 37.0£1%. 26421 % 3641 %
3700 MT711%. 2641% 3641 %

7  VALIDATION MEASUREMENT

The IEEE Std. 1528, OET 65 Bulletin C and CEVIEC 62209 standards state that the system
validation measurements must be performed using a reference dipole meeting the fore mentioned
return loss and mechanical dimension requirements. The validation measurement must be performed
against a liquid filled flat phantom, with the phantom constructed as outlined in the fore mentioned
standards. Per the standards. the dipole shall be positioned below the bottom of the phantom. with
the dipole length centered and parallel to the longest dimension of the flat phantom, with the top
surface of the dipole at the described distance from the bottom surface of the phantom.

7.1
P Relative permittivity (s,) Conductivity (0] $/m
required measured required measured
300 45325 % 08725%
450 43525% 087 £5%
750 41925% 0.8925%
a3s 41525% 0.90 £5%
900 41525% 097 £5%
1450 40525% 12025%
1500 40425% 123:5%
1640 40225 % 13125%
1750 40125% 13725%
1800 40,025 % 1.4025%
1900 40.025 % 1.40£5%
1850 40.025 % 1.4025%
2000 40025 % 14025%
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SATIMO SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR22T6.14SATUA
2100 398125 % 1.4925%
2300 39515 % 1.6725%
2450 39.225% PASS 18025 % PASS
2600 39,015 % 1.96 25 %
2000 IBS525% 2.4025%
3500 37.915% 29115%

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID
The IEEE Std. 1528 and CEI'IEC 62209 standards state that the system validation measurements
should produce the SAR values shown below (for phantom thickness of 2 mm). within the
uncertainty for the system validation. All SAR values are normalized to 1 W forward power. In
bracket, the measured SAR is given with the used input power.

Software OPENSAR V4
Phantom SN 20/09 SAMT1
Probe SN 18/11 EPG122
Liguid Head Liquid Values: eps’ - 39.0 sigma - 1.77
Distance between dipole center and hquid 10.0 mm
Area scan resolution dx=8mm/dy=8mm
Zoon Scan Resolution dx=8mm/dy=8m/dz=5mm
Frequency 2450 MHz
Input power 20 dBm
Liguid Temperature 21°C
Lab Temperature 21 °C
Lab Humidity 45%
e 18 SAR (W/kg/W) 10.g SAR (W/kg/W)
required 1 required 3
300 285 194
450 458 306
750 849 555
835 9.56 6.22
900 108 699
1450 29 16
1500 305 168
1640 342 184
1750 364 193
1800 384 201
1900 397 205
1950 405 209
2000 411 211
2100 436 219
2300 487 233
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SAR REFERENCE DIPOLE CALIBRATION REPORT Rel: ACR227T 6,14 SATUA
SATIMO
2450 524 54.49 (5.45) 24 24.23 (2.42)
2600 553 246
3000 63.8 257
3500 67.1 25

S sases dqtesimme

— b e

-
‘ M

ij T [

Swee) L : f
= 2 \.‘ | |
n | ) ] =

. 3 ' 0 1 W 15 B N
e e 2
7.3 BODY LIQUID MEASUREMENT
F"::x"“' Relative permittivity (e,") Conductivity () $/m
required measured required measured
150 £1.9 25 % 0.80 15 %
300 58.2 25 % 0.9225%
450 56,7 25 % 0.94 25 %
750 55525 % 0.96 £5 %
835 55.245 % 0.97 5%
900 55.0 25 % 1.05 25 %
915 55.025 % 1.06 25 %
1450 54.0 25 % 13025 %
1610 53.825% 1.40 25 %
1800 53.325% 15225%
1900 53.325% 1.5245%
2000 53.325% 152 5%
2100 53.225 % 16215%
2450 52,725 % PASS 1.9525% PASS
2600 52.5 25 % 2165 %
3000 52025 % 2.7325%
3500 51.325% 331125%
5200 49.0 £10% 5.30 +10 %
5300 489 £10% 542 +10%
5400 48.7 £10% 5.53+10%
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SATIMO
5500 48.6 +10% 5.65110%
5600 485 $10% 5.77 £10%
5800 432 £10% 6.00410%
74 SARMEASUREMENT RESULT WITH BODY LIQUID
Software OPENSAR V4
Phantom SN 200109 SAMTI
Probe SN 18/11 EPG122
Liguid Body Liguid Values: eps’ : 53.0 sigma : 1.93
Distance between dipole center and higuid 10.0 mm
Area scan resolution dx~8mm/dyv-8mm
Zoon Scan Resolution dx~8mm/dy~8m/dz=5mm
Frequency 2450 MHz
Input power 20 dBm
Liguid Temperature 2] °C
Lab Temperature 21 °C
Lab Humidity 45 %
i 1.8 SAR (W/kg/W] 10 g SAR (W/kg/W)
measured measured
2450 52.31(5.23) 24.09 (2.41)
\ Ll
o N 1
638\ : '
200 Dt L.‘.‘, = N\« = ' - 1
i ob - k ':; i 1 i
| ww) s ] ——
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8 LIST OF EQUIPMENT

Equipment Summary Sheet

mm"""’"" e [Mestincation Na | SV | HRCITRIRS

SAM Phantom Satimo SN-20/09-SAMT1 :fc:’jf;gd No:cel :fq'{jf;gd No: el

COMOSAR Test Bench|  Version 3 NA gﬁf;gd No'cel :’:c;gfe‘gd No. con
Network Analyzer | node & Sonwarz SN100132 02/2013 0212016
Calipers Carrera CALIPER-01 12/2013 1212016
Reference Probe Satimo EPG122 SN 1811 102013 1072014
Multimeter Keithley 2000 1188656 122013 1212016
Signal Generator Agilent E4438C MY48070581 122013 12,2016

poite. | _pavoran | swow _|Cancmors e
Power Meter HP E4418A US38261498 12/2013 1222016
Power Sensor HP ECP-E26A US37181460 122013 1212016

Directional Coupler | Narda 4216-20 01386 f;';f'ijfggfg’;ﬁ g’;‘:’aﬁ;egaszegjﬁgg
Leﬁfeoz'gr:nigf Cortrol Company 11-661-9 82012 82015
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SIEMIC TESTING AND CERTIFICATION
SERVICES
775 MONTAGUE EXPRESSWAY
MILPITAS, CA 95035, USA

SATIMO COMOSAR REFERENCE WAVEGUIDE
FREQUENCY: 5000-6000 MHZ
SERIAL NO.: SN 31/10 WGA13

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

oy
N \\\.// 7

Mﬁl

s / \\ s |ACCREDITED)

08/14/7014

Summary:

This document presents the method and results from an accredited SAR reference waveguide
calibration performed in SATIMO USA using the COMOSAR test bench. All calibration results are

traceable 1o national metrelogy institutions
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1 INTRODUCTION
This document contains a summary of the requirements set forth by the IEEE 1528 and CEIIEC
62209 standards for reference waveguides used for SAR measurement system validations and the

measurements that were performed to verify that the product complies with the fore mentioned

standards.
2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 5000-6000 MHz REFERENCE WAVEGUIDE
Manufacturer Satimo
Model SWGS500
Serial Number SN 31/'10 WGAL13
Product Condition (new / used) | Used

A vearly calibration interval is recommended,

3 PRODUCT DESCRIPTION

31 GENERAL INFORMATION

Satimo’s COMOSAR Validation Waveguides are built in accordance to the IEEE 1528 and CEIIEC
62209 standards.

4 MEASUREMENT METHOD

The IEEE 1528 and CEVIEC 62209 standards provide requirements for reference waveguides used
for system validation measurements. The following measurements were performed to verify that the
product complies with the fore mentioned standards,

4.1 RETURN LOSS REQUIREMENTS

The waveguide used for SAR system validation measurements and checks must have a retumn loss of
-8 dB or better. The retum loss measurement shall be performed with matching layer placed in the
open end of the waveguide, with the waveguide and matching layer in direct contact with the
phantom shell as outlined in the fore mentioned standards.

42 MECHANICAL REQUIREMENTS

The IEEE 1528 and CEVIEC 62209 standards specifyv the mechanical dimensions of the validation
waveguide, the specified dimensions are as shown in Section 6.2. Figure 1 shows how the
dimensions relate to the physical construction of the waveguide.
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5 MEASUREMENT UNCERTAINTY

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.

5.1 RETURN LOSS

The following uncertainties apply to the return loss measurement:

Frequency band

Expanded Uncertainty on Return Loss

400-6000MHz

0.1dB

5.2 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (mm)

Expanded Uncertainty on Length

3-300

0.05 mm

53 VALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1528 and CEVIEC 62209 standards were followed to generate
the measurement uncertainty for validation measurements.
Scan Volume

Expanded Uncertainty

lg 20.3 %

10g 20.1 %

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS IN HEAD LIQOUID

Frequency, MHz

5100 5200 5300 5400 5500 5600 5700 5800 5900

511,48

Frequency (MHz) Return Loss (dB) Requirement (dB)
5200-5800 -9.20 -8
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6.2 RETURN LOSS IN BODY LIQUID

Frequency. MHz
5100 5200 5300 5400 5500 5600 5700 5800 5500
0- :

=2
— -20-
»
25-
40-
Frequency (MHz) Return Loss (dB) Requirement (dB)
5200-5800 -8.87 -8

6.3 MECHANICAL DIMENSIONS

Freauén L (mm) W (1mun) Ly (mm) W, (mm) T (mm)
<, i Requre | Measure Requure Measure | Requre | Measure Require Measure Require Measure
y (MHz)

. d d d d d d d d d d
T 10.39 = e 20192 4 8103+ ! 0198 = : < ;
5 / )5 j ; e Al
5200 013 PASS 013 PASS 0.13 PASS 013 PASS ~ PASS
QN 1039 = v 20.19 4 N B 8103+ -~ 0]l 98 = b 2 iR
S800) 0.13 PASS 0.13 PASS 0.13 PASS 0.13 PASS 43* PASS

* The tolerance for the matching laver is included in the retumn loss measurement

Matching laver

Figure 1: Validation Waveguide Dimensions

7  VALIDATION MEASUREMENT
The IEEE Std. 1528 and CEVIEC 62209 standards state that the system validation measurements
must be performed using a reference waveguide meeting the fore mentioned retum loss and
mechanical dimension requirements. The validation measurement must be performed with the
matching layer placed in the open end of the waveguide. with the waveguide and matching layer in
direct contact with the phantom shell.
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7.1 HEAD LIQUID MEASUREMENT

F":“;":" Relative permittivity (€.") Conductivity {c) S/m
required measured required measured

5000 36.2+10% 4.45 10 %
5100 36.1410% 4.56+10%
5200 36.0410 % PASS 4.66 +10 % PASS
5300 35.9410% 4.76 410 %
5400 35.8410% PASS 4.86 410 % PASS
5500 35.6+10% 497 +10%
5600 35.5+10% PASS 5.07 £10 % PASS
5700 35.4 £10 % 517+10%
5800 353+10% PASS 5.27+10% PASS
5900 35.2110% 5.38110%
6000 35.1+10% 5.48 £10 %

At those frequencies, the target SAR value can not be generic. Hereunder is the target SAR value
defined by Satimo. within the uncertainty for the system validation. All SAR values are normalized
to 1 W net power. In bracket. the measured SAR is given with the used input power.

Software OPENSAR V4

Phantom SN 20/09 SAMTI

Probe SN 18/11 EPG122

Liquid Head Liquid Values 5200 MHz eps' :36.62 sigma - 4.93

Head Liquid Values 5400 MHz: eps' :35.95 sigma : 5.18
Head Liquid Values 5600 MHz: eps' :36.08 sigma : 5.60
Head Liquid Values 5800 MHz: eps' :34.73 sigma : 5.74

Distance between dipole waveguide and liguid

0 mm

Area scan resolution

dx=8mm/dy~8mm

Zoon Scan Resolution

dx=dmm/dy=4m/dz=2mm

Frequency S200 MHz
5400 MHz
5600 MHz
5800 MHz
Input power 20 dBm
Liquid Temperature 21°C
Lab Temperature 21°C
Lab Humidity 45%
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Frequency (MHz) 1 g SAR (Wkg) 10 g SAR (Wkg)
required measured required measured
5200 159.00 161.23 (16.12) 56.90 56.05 (5.60)
5400 166.40 171.11 (17.11) 58.43 58.88 (5.89)
S600 173.80 177.31 (17.73) 59.97 60.11 (6.01)
S800 181.20 183.88 (18.39) 61.50 62.01 (6.20)
SAR MEASUREMENT PLOTS @ 5200 MHz
L)
" ‘
1
]
SAR MEASUREMENT PLOTS /a 5400 MHz
v
e | o B
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SAR MEASUREMENT PLOTS /@ 5600 MHz

|

SAR MEASUREMENT PLOTS @ 5800 MHz
[' B S T I = = |
a

Thi s documens shall not be reproduced, ex
The inormation consained herein is 1o be
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"':;‘l"‘" Relative permittivity (e,’) Conductivity (o] S/m
required measured required measured

5200 29.0 $10% PASS 5.30£10% PASS
5300 489 £10% 542+10%
5400 43.7 £10% PASS 5.53110% PASS
5500 43.6 £10% 5.65410%
5600 485 £10% PASS 5.77 £10% PASS
5800 482 +10% PASS 6.00410% PASS

74 SARMEASUREMENT RESULT WITH BODY LIQUID

Sofware OPENSAR V4
Phantom SN 20/09 SAMT71
Probe SN 18/11 EPG122
Liquid Body Liquid Values 5200 MHz: eps’ :50.69 sigma : 4.98
Body Ligud Values 5400 MHz: eps’ :48 45 sigma : 5.82
Body Ligud Values 5600 MHz: eps’ :50.57 sigma : 6.37
Body Ligquid Values 5800 MHz: eps’ :48.19 sigma : 6.45
Distance between dipole waveguide and liguid 0 mm
Area scan resolution dx=8mm/dy-8mm
Zoon Scan Resolution dx=4mm/dy=4m/dz=2mm
Frequency 5200 MHz
5400 MHz
$600 Mz
5800 MHz
Input power 20 dBm
Liquid Temperature 21°C
Lab Temperature 21°C
Lab Humidity 45 %
Frequency (MHz) 1 g SAR (W/kg) 10 g SAR (W/kg)
measured measured
5200 156.53 (15.65) 54.57 (5.46)
5400 165.62 (16.56) 56.91 (5.69)
5600 172.12(17.21) 58.28 (5.83)
5800 178.28 (17.83) 60.06 (6.01)
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BODY SAR MEASUREMENT PLOTS @ 5200 MHz
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_BODY SAR MEASUREMENT PLOTS ‘@ 5800 MHz
e
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8 LIST OF EQUIPMENT

Equipment Summary Sheet

mm"""’"" e [Mestincation Na | SV | HRCITRIRS

Flat Phantom Satimo SN-20/09-SAMT1 :fc:’jf;gd No:cel :fq'{jf;gd No: el

COMOSAR Test Bench|  Version 3 NA gﬁf;gd No'cal :’:c;gfe‘gd No. con
Network Analyzer | node & Sonwarz SN100132 02/2013 0212016
Calipers Carrera CALIPER-01 12/2013 1212016
Reference Probe Satimo EPG122 SN 1811 102013 1072014
Multimeter Keithley 2000 1188656 122013 1212016
Signal Generator Agilent E4438C MY48070581 122013 12,2016

e | pavormn | swow_|Cancmor e
Power Meter HP E4418A US38261498 12/2013 1222016
Power Sensor HP ECP-E26A US37181460 122013 1212016

Directional Coupler | Narda 4216-20 01386 f;';f'ijfggfg’;ﬁ g’;‘:’aﬁ;egaszegjﬁgg
Leﬁfeoz'gr:nigf Cortrol Company 11-661-9 812012 82015
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Annex E. SIEMIC Accreditation
Accreditations Document Scope / Remark

ISO 17025 (A2LA) gt Please see the documents for the detailed scope
ISO Guide 65 (A2LA) gt Please see the documents for the detailed scope
TCB Designation A1, A2, A3, A4, B1,B2,B3,B4,C
FCC DoC Accreditation 'E FCC Declaration of Conformity Accreditation
FCC Site Registration '@ 3 meter site
FCC Site Registration 'E 10 meter site
IC Site Registration T |3 metersite
IC Site Registration gt 10 meter site

'E Radio & Telecommunications Terminal Equipment:

EN45001 — EN ISO/IEC 17025

EUNB

'E Electromagnetic Compatibility:

EN45001 — EN ISO/IEC 17025

Singapore iDA
CB(Certification Body)

EIE Phase |, Phase Il

Vietnam MIC
'E Please see the document for the detailed scope
CAB Accreditation
T  |(Phase Il) OFCA Foreign Certification Body for Radio and Telecom
HongKong OFCA
T |(Phasel) Conformity Assessment Body for Radio and Telecom
'E Radio: Scope A - All Radio Standard Specification in Category |
Industry Canada CAB
T

Telecom: CS-03 Part |, II, V, VI, VII, VIII
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Japan Recognized Certification

Body Designation

ikl

Radio : A1. Terminal equipment for purpose of calling
Telecom : B1. Specified radio equipment specified in Article 38-2, Paragraph 1, ltem

1 of the Radio Law

Korea CAB Accreditation

EMI: KCC Notice 2008-39, RRL Notice 2008-3: CA Procedures for EMI

KN22: Test Method for EMIEMS: KCC Notice 2008-38, RRL Notice 2008-4: CA
Procedures for EMS

KN24, KN61000-4-2, -4-3, -4-4, -4-5, -4-6, -4-8, -4-11: Test Method for EMS

Radio: RRL Notice 2008-26, RRL Notice 2008-2, RRL Notice 2008-10,
RRL Notice 2007-49, RRL Notice 2007-20, RRL Notice 2007-21, RRL Notice 2007-
80, RRL Notice 2004-68

Telecom: President Notice 20664, RRL Notice 2007-30, RRL Notice 2008-7 with
attachments 1, 3, 5, 6; President Notice 20664, RRL Notice 2008-7 with attachment 4

Taiwan NCC CAB Recognition

LP0002, PSTNO1, ADSL01, ID0002, 1IS6100, CNS14336, PLMNO7, PLMNO1,
PLMNO8

Taiwan BSMI CAB Recognition

CNS 13438

Japan VCCI

R-3083: Radiation 3 meter site
C-3421: Main Ports Conducted Interference Measurement

T-1597: Telecommunication Ports Conducted Interference Measuremet

Australia CAB Regocnition

EMC: AS/NZS CISPR 11, AS/NZS CISPR 14.1, AS/NZS CISPR22, ASINZS
61000.6.3, AS/NZS 61000.6.4

Radiocommunications: AS/NZS 4281, ASINZS 4268, AS/INZS 4280.1,
ASINZS 4280.2, ASINZS 4295, AS/NZS 4582, ASINZS 4583, AS/NZS 4769.1,
ASINZS 4769.2, ASINZS 4770, ASINZS 4771

Telecommunications: AS/ACIF S002:05, AS/ACIF S003:06, AS/ACIF S004:06
AS/ACIF S006:01, AS/ACIF S016:01, AS/ACIF S031:01, AS/ACIF S038:01,
AS/ACIF S040:01, AS/ACIF S041:05, AS/ACIF S043.2:06, AS/ACIF S60950.1

Australia NATA Recognition

AS/ACIF S002, AS/ACIF S003, AS/ACIF S004, AS/ACIF S006, AS/ACIF
S016,AS/ACIF S031, AS/ACIF S038, AS/ACIF S040, AS/ACIF S041, AS/ACIF
S043.2
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