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AUDI X AUDIX Technology (Shenzhen) Co., Ltd.

Test Lahoratory: Audix SAR Labh Date: 08/072017
11a CH36(31800MHz T op)
EUT: Cash Register MM/N: SPE1-01
Communication System: UID 0, IEEE 802.11a WiFi 5. 2GHz (0); Communicati on
Zystem Band: IEEE 802 11a WhiF1 5. 2GHz; Frequency: 5180 WMHz, Communication
System PAR: 0 4B
Medium parameters used: £ =5180 MHz, o =4 996 Sim, & =47 26; p = 1000 kgfm3
Phantom section: Flat Section
DAZYS Configuration:
s FProbe: EXEDV4 - SN3767, ConvF(4.98, 4 958 4 93); Calibrated: 30/01/2015,
IModulaton Compensation:
Sensor-Surface: dmm (Mechanical Surface Detection)
Electronics: DAES SnRR9; Calibrated: 02/02/2016
Thantom: ELT 4.0, Type: CDOVANNIBA, Senal; 1112
MMeasurement 5W: DASY 52, Version 52.8 (8, SEMCAD X Version 14.6. 10 {7321
Configur ation/CH36(5180MHz T op)/Arvea Scan (31x71x1): Interpolated gnd:
dez=2 000 mm , dy=2. 000 mm
Mazimum value of SAE (interpolated) =0.805 Wikg
Configur ation/CH36(5180MHz T op)/Zoom Scan (3x3x7)/Cube 0: Measurement
grid de=Emm, dy=8mm, dz=>Smm
Eeference WValue =5 568 Vim, Power Dnft = -0.17 4B
Peak SAE (extrapolated) = 2.16 Wikg
SAR(L g)=0.718 Wikeg; SAR(10 g)=0255 W/kg
Mazimum value of SAE (measured) = 08758 Wikg
Wikg
0.678

0.713

0.547

0.382

0.216

0.051 | [
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Test Lahoratory: Audix SAR Labh Date: 08/072017
11a CH60(S300MIz Back)
EUT: Cash Register M/TN: SPE1-01
Communication System: UID 0, IEEE 202.11a WiFi 5.3GHz (0); Communicati on
Zystem Band: IEEE 802, 11a WhF1 5. 2GHe ; Frequency: 53300 MHz, Communicati on
System PAR: 0 4B
Medium parameters used: £ =5300 MHz, o=5221 S/m; & =42 90; p = 1000 kgfm3
Phantom section: Flat Section
DAZYS Configuration:
s FProbe EXEDV4 - SN3767, ConvwF(4.73, 473, 4.73); Calibrated: 30/01/2015,
IModulaton Compensation:
Sensor-Surface: dmm (Mechanical Surface Detection)
Electronics: DAES SnRR9; Calibrated: 02/02/2016
Thantom: ELT 4.0, Type: CDOVANNIBA, Senal; 1112
MMeasurement 5W: DASY 52, Version 52.8 (8, SEMCAD X Version 14.6. 10 {7321
Configur ation/CH60(5300MI z Back)/Area Scan (31x71x1): Interpolated grid:
dez=2 000 mm , dy=2.000 mm
Mazimum value of SAE {interpolated) =0.0566 Wikg
Configur ation/CH60(3300MHz Back)/Zoom Scan (3x5x7)/Cube0:
Measurement grnid dx=8mm, dy=8mm, de=50mm
Eeference Value =2 895 Vim, Power Dnft = -0.10 4B
Peak ZAE (extrapolated) = 0.0810 Wikg
SAR(] g) = 0.065 Wikeg; SAR(10 g)=0.056 W/kg
MMazimum value of SAR (measured) = 00315 Wikg
Wikg
0.082

0.071

0.061
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0.031 | [

Audix Technology (Shenzhen) Co., Itd.. Report No. ACS-SF17001  Page 62 of 121




®
AUDI X AUDIX Technology (Shenzhen) Co., Ltd.

Test Lahoratory: Audix SAR Labh Date: 08/072017
11a CH60(S300MHz T op)
EUT: Cash Register MM/N: SPE1-01
Communication System: UID 0, IEEE 202.11a WiFi 5.3GHz (0); Communicati on
Zystem Band: IEEE 802, 11a WhF1 5. 2GHe ; Frequency: 53300 MHz, Communicati on
System PAR: 0 4B
Medium parameters used: £ =5300 MHz, o=5221 S/m; & =42 90; p = 1000 kgfm3
Phantom section: Flat Section
DAZYS Configuration:
s FProbe EXEDV4 - SN3767, ConvwF(4.73, 473, 4.73); Calibrated: 30/01/2015,
IModulaton Compensation:
Sensor-Surface: dmm (Mechanical Surface Detection)
Electronics: DAES SnRR9; Calibrated: 02/02/2016
Thantom: ELT 4.0, Type: CDOVANNIBA, Senal; 1112
MMeasurement 5W: DASY 52, Version 52.8 (8, SEMCAD X Version 14.6. 10 {7321
Configur ation/CH60(S300MHz T op)/Arvea Scan (31x71x1): Interpolated gnd:
dez=2 000 mm , dy=2. 000 mm
Mazimum value of SAE (interpolated) =0.642 Wikg
Configur ation/CHO0(S300MHz T op)/Zoom Scan (3x3x7)/Cube 0: Measurement
grid de=Emm, dy=8mm, dz=>Smm
Eeference Value=2.171 Vim, Power Dnft = -0.05 4B
Peak SAE (extrapolated) = 3.22 Wikg
SAR(] g) = 1.00 Wikg; SAR(10 g) = 0.319 Wikg
Maximum value of SAR (measured) = 1.46 Wikg
Wikg
1.460

1172

0.484

0.596

0.308

o.020 | T
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Test Lahoratory: Audix SAR Labh Date: 08/072017
11a CH64(3320M1z Back)
EUT: Cash Register M/TN: SPE1-01
Communication System: UID 0, IEEE 202.11a WiFi 5.3GHz (0); Communicati on
Zystem Band: IEEE 802, 11a WhF1 5. 2GHe ; Frequency: 5310 MHz, Communicati on
System PAR: 0 4B
Medium parameters used: £ =5320 MHz, o=5 196 S/m; & =42 96; p = 1000 kgfm3
Phantom section: Flat Section
DAZYS Configuration:
s FProbe EXEDV4 - SN3767, ConvwF(4.73, 473, 4.73); Calibrated: 30/01/2015,
IModulaton Compensation:
Sensor-Surface: dmm (Mechanical Surface Detection)
Electronics: DAES Sn829; Calibrated: 02/02/2016
Thantom: ELT 4.0, Type: CDOVANNIBA, Senal; 1112
MMeasurement 5W: DASY 52, Version 52.8 (8, SEMCAD X Version 14.6. 10 {7321
Configur ation/CH64(5320MIHz Back)/Area Scan (31x71x1): Interpolated grid:
dez=2 000 mm , dy=2.000 mm
Mazimum value of SAE {interpolated) =0.0562 Wikg
Configur ation/CH64(5320MHz Back)/Zoom Scan (3x5x7)/Cube 0:
Measurement grnid dx=8mm, dy=8mm, de=50mm
Eeference Value = 2747 Vim, Power Dnft =015 dB
Peak ZAE (extrapolated) = 0.0830 Wikg
SAR(] g) = 0.066 Wikg; SAR(10 g)=0.059 W/kg
MMazimum value of SAR (measured) = 00327 Wikg
Wikg
0.083

0.073

0.063

0.053

0.043

0.034 [
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Test Lahoratory: Audix SAR Labh Date: 08/072017

11a CH64(33200MHz T op)
EUT: Cash Register MM/N: SPE1-01
Communication System: UID 0, IEEE 202.11a WiFi 5.3GHz (0); Communicati on
Zystem Band: IEEE 802, 11a WhF1 5. 2GHe ; Frequency: 5310 MHz, Communicati on
System PAR: 0 4B
Medium parameters used: £ =5320 MHz, o=5 196 S/m; & =42 96; p = 1000 kgfm3
Phantom section: Flat Section
DAZYS Configuration:
s FProbe EXEDV4 - SN3767, ConvwF(4.73, 473, 4.73); Calibrated: 30/01/2015,
IModulaton Compensation:
Sensor-Surface: dmm (Mechanical Surface Detection)
Electronics: DAES Sn829; Calibrated: 02/02/2016
Thantom: ELT 4.0, Type: CDOVANNIBA, Senal; 1112
MMeasurement 5W: DASY 52, Version 52.8 (8, SEMCAD X Version 14.6. 10 {7321
Configur ation/CH64(5320MHz T op)/Arvea Scan (31x71x1): Interpolated gnd:
dez=2 000 mm , dy=2. 000 mm
Mazimum value of SAE (interpolated) =0.662 Wikg
Configur ation/CH64(53200MHz T op)/Zoom Scan (3x3x7)/Cube 0: Measurement
grid de=Emm, dy=8mm, dz=>Smm
Eeference Value = 2.305 Vim, Power Dnft = -0.16 4B
Peak SAE (extrapolated) = 3.22 Wikg
SAR(] g) = 1.05 Wikg; SAR(10 g) = 0.320 Wikg
Maximum value of SAR (measured) = 1.47 Wikg
Wikg
1.470

1.180

0.8691

0.601

0.311

o.o2z | T
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Test Lahoratory: Audix SAR Labh Date: 08/072017
11a CHI100(S500M1Iz Back)
EUT: Cash Register M/N: SPE1-01
Communication System: UID 0, IEEE 202.11a WiFi 5.5GHz (0); Communicati on
Zystem Band: IEEE 802 11a WhiF1 5.5GHz, Frequency: 5500 WMHz, Communicati on
System PAR: 0 4B
Medium parameters used: £ =5300 MHz, o=5311 S/m; & =42 82; p = 1000 kgfm3
Phantom section: Flat Section
DAZYS Configuration:
¢ FProbe EXEDV4 - SN3767, ConvwF(4.35, 4.35, 4 35); Calibrated: 30/01/2015,
IModulaton Compensation:
Sensor-Surface: dmm (Mechanical Surface Detection)
Electronics: DAES SnRR9; Calibrated: 02/02/2016
Thantom: ELT 4.0, Type: CDOVANNIBA, Senal; 1112
MMeasurement 5W: DASY 52, Version 52.8 (8, SEMCAD X Version 14.6. 10 {7321
Configur ation/CH100(3500MHz Back)/Area Scan (31x71x1): Interpolated grid.
dez=2 000 mm , dy=2.000 mm
Mazimum value of SAE {interpolated) =0.0768 Wikg
Configur ation/CH10M{3300MHz Back)/Zoom 5 can (3x3x7)/Cube 0:
Measurement grnid dx=8mm, dy=8mm , de=0mm
Feference Value =3 1538 Vim, Power Dnft = -0.15 4B
Peak SAE (extrapolated) = 0,106 Wilg
SAR(1 g)=0.078 Wikeg; SAR(10 2)=0067 W/kg
Mazimum value of SAE (measured) = 0104 Wikg
Wikg
0.104

0.090

0.076

0.062

0.048

0.034 [
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Test Lahoratory: Audix SAR Labh Date: 08/072017
11a CH100(5500MIHz Top)
EUT: Cash Register M/N: SPE1-01
Communication System: UID 0, IEEE 202.11a WiFi 5.5GHz (0); Communicati on
Zystem Band: IEEE 802 11a WhiF1 5.5GHz, Frequency: 5500 MHz, Communication
System PAR: 0 4B
Medium parameters used: £ =5300 MHz, o=5311 S/m; & =42 82; p = 1000 kgfm3
Phantom section: Flat Section
DAZYS Configuration:
¢ FProbe EXEDV4 - SN3767, ConvwF(4.35, 4.35, 4 35); Calibrated: 30/01/2015,
IModulaton Compensation:
Sensor-Surface: dmm (Mechanical Surface Detection)
Electronics: DAES SnRR9; Calibrated: 02/02/2016
Thantom: ELT 4.0, Type: CDOVANNIBA, Senal; 1112
MMeasurement 5W: DASY 52, Version 52.8 (8, SEMCAD X Version 14.6. 10 {7321
Configur ation/CH100(SS00MHz Top)/Area Scan (31x71x1): Interpolated grid:
dez=2 000 mm , dy=2. 000 mm
Mazimum value of SAE (interpolated) =0.754 Wikg
Configur ation/CH1M{SS00MHz Top)/Zoom Scan (3x3x7)/Cube 0:
Measurement grnid dx=8mm, dy=8mm, de=0mm
Feference Value =4 343 Vim, Power Dnft = -0.12 4B
Peak SAE (extrapolated) = 3.58 Wikg
SAR(] g) = 1.05 Wikg; SAR(10 g) = 0.381 Wikg
MMaximum value of SAR (measured) = 1.85 Wikg
Wikg
1.850

1.487

1.123

0.760

0.396

0033 | [
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Test Lahoratory: Audix SAR Labh Date: 05/072017
11a CHI157(3785MIz Back)
EUT: Cash Register M/N: SPE1-01
Communication System: UID 0, IEEE 202.11a WiFi 5. 8GHz (0); Communicati on
Zystem Band: IEEE 202, 11a WhF1 5. 8GHe ; Frequency: 57685 MHz, Communicati on
System PAR: 0 4B
Medium parameters used: £ =5785 MHz, o=5%34 Sim, & =47 88; p = 1000 kgfm3
Phantom section: Flat Section
DAZYS Configuration:
¢+ FProbe: EXEDV4 - 5N3767, ConvwF(4.33, 4 33 4 33); Calibrated: 30/01/2015,
IModulaton Compensation:
Sensor-Surface: dmm (Mechanical Surface Detection)
Electronics: DAES SnRR9; Calibrated: 02/02/2016
Thantom: ELT 4.0, Type: CDOVANNIBA, Senal; 1112
MMeasurement 5W: DASY 52, Version 52.8 (8, SEMCAD X Version 14.6. 10 {7321
Configur ation/CH137(3783MIHz Back)/Area Scan (31x71x1): Interpolated grid.
dez=2 000 mm , dy=2. 000 mm
Mazimum value of SAE (interpolated) =0.117 Wikg
Configur ation/CH137{3785MHz Back)/Zoom 5 can (3x3x7)/Cube 0:
Measurement grnid dx=8mm, dy=8mm , de=0mm
Eeference WValue =4 284 Vim, Power Dnft = -0.12 4B
Peak SAE (extrapolated) = 0.145 Wilg
SAR(L g)=0.109 Wikeg; SAR(10 g)=0.094 W/kg
Mazimum value of SAE (measured) = 0136 Wikg
Wikg
0.136

0121

0.106

0.091
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Test Lahoratory: Audix SAR Labh Date: 05/072017
11a CHI1S57(S783MIHz Top)
EUT: Cash Register M/N: SPE1-01
Communication System: UID 0, IEEE 202.11a WiFi 5. 8GHz (0); Communicati on
Zystem Band: IEEE 202, 11a WhF1 5. 8GHe ; Frequency: 57685 MHz, Communicati on
System PAR: 0 4B
Medium parameters used: £ =5785 MHz, o=5%34 Sim, & =47 88; p = 1000 kgfm3
Phantom section: Flat Section
DAZYS Configuration:
¢+ FProbe: EXEDV4 - 5N3767, ConvwF(4.33, 4 33 4 33); Calibrated: 30/01/2015,
IModulaton Compensation:
Sensor-Surface: dmm (Mechanical Surface Detection)
Electronics: DAES SnRR9; Calibrated: 02/02/2016
Thantom: ELT 4.0, Type: CDOVANNIBA, Senal; 1112
MMeasurement 5W: DASY 52, Version 52.8 (8, SEMCAD X Version 14.6. 10 {7321
Configur ation/CH137(3785MHz Top)/Area Scan (31x71x1): Interpolated grid:
dez=2 000 mm , dy=2. 000 mm
Mazimum value of SAE (interpolated) =0.671 Wikg
Configur ation/CH137(3783MHz Top)/Zoom Scan (3x3x7)/Cube 0:
Measurement grnid dx=8mm, dy=8mm, de=0mm
Eeference Value =5.157 Vim, Power Dnft = -0.0% 4B
Peak SAE (extrapolated) = 2.62 Wikg
SAR(1 g)=0.882 Wikg; SAR(102)=0321 W/kg
MMaximum value of SAR (measured) = 1.16 Wikg
Wikg
1.160

0.940

0.721

0.501

0.281

0062 | [
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Test Lahoratory: Audix SAR Labh Date: 05/07/2017
11a CH165(3825MIz Back)
EUT: Cash Register M/N: SPE1-01
Communication System: UID 0, IEEE 202.11a WiFi 5. 8GHz (0); Communicati on
Zystem Band: IEEE 202, 11a WhF1 5. 8GHe ; Frequency: 5825 MHz, Communicati on
System PAR: 0 4B
Medium parameters used: £ = 5825 MHz, o=6 102 S/m, & =47 81; p = 1000 kgfm3
Phantom section: Flat Section
DAZYS Configuration:
¢+ FProbe: EXEDV4 - 5N3767, ConvwF(4.33, 4 33 4 33); Calibrated: 30/01/2015,
IModulaton Compensation:
Sensor-Surface: dmm (Mechanical Surface Detection)
Electronics: DAES SnRR9; Calibrated: 02/02/2016
Thantom: ELT 4.0, Type: CDOVANNIBA, Senal; 1112
MMeasurement 5W: DASY 52, Version 52.8 (8, SEMCAD X Version 14.6. 10 {7321
Configur ation/CH165(3823MIHz Back)/Area Scan (31x71x1): Interpolated grid.
dez=2 000 mm , dy=2. 000 mm
Mazimum value of SAE (interpolated) =0.121 Wikg
Configur ation/CH1635(3825MHz Back)/Zoom 5 can (3x3x7)/Cube 0:
Measurement grnid dx=8mm, dy=8mm , de=0mm
Eeference Value =4 127 Vim, Power Dnft = -0.18 4B
Peak SAE (extrapolated) = 0.152 Wilg
SAR( g)=0.112 Wikeg; SAR(10 g)=0.095 W/kg
Mazimum value of SAE (measured) = 0127 Wikg
Wikg
0.127

0.115

0.102
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0.077
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Test Lahoratory: Audix SAR Lab Date: 0%/07/2017
11a CH165(3825MHz Top)
EUT: Cash Register M/N: SPE1-01
Communication System: UID 0, IEEE 802 11a WiFi 5. 8GHz (00, Communication
Zystem Band: IEEE 202.11a WiF1 5.8GHz ; Frequency: 5825 MHz; Communicati on
System PAE: 0 4B
Medium parameters used: £ = 5825 MHz; o =6.102 3/m; s, =47 81, p= 1000 kgfm3
Phantom section: Flat Section
DAZYS Configuration:
o Probe EXEDVA - SN3T767T, ConvE(4.33, 433, 4 333, Calibrated: 30/01/2015,
o MModulation Compensation:
+  Zensor-Surface: dmm (MMechanical Surface Detection)
o Electronics: DAES Sn3%99, Calibrated: 02/02/2016
o  TPhantom: ELTI 4.0, Type: QDOVAODIBA; Senal 1112
o  DMeasurement 3W: DAZYT 52, Version 52.8 (8), SEMCAD X Version 14.6.10 {73321)
Configur ation/CH165(3823MHz Top)/Area Scan (31x71x1): Interpolated gnd:
di=2 000 mm , dy=2.000 mm
MWamimum value of SAE (nterpolated) = 0,640 Wikg
Configur ation/CH165(382 3MHz Top)/Z.oom Scan (3x5x7)/Cube 0:
Measurement grid: dx=Bmm, dy=bmm , dz=50mm
Feference Value =5.104 Vim, Power Dnft = 0.12 4B
Peak SAE (extrapolated) = 2,70 Wikg
SAR( g)=0.913 Wikg; SAR(10 2)=0332 W/kg
Maximum value of SAER (measured) = 1.20 Wikg
Wikg
1.200

0.974

0.747

0.521

0.294

0068 | T
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10.ANNEX C: DASY CABLIBRATION CERTIFICATE
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r-: In Collsboration with i\@’ A ;2“1
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CALIBRATION LABORATORY =
R cmmnou
Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China "-.,;ﬁ;&‘ v CNAS LOST0
Tel: +86-10-62304633-2218  Fax: +86-10-62304633-2200 nlw

E-muail: cttl@chinanl.com Hitp:/iwoww ghinatt] en

Client :  Audix § Certificate No: Z16-97013
CALIBRATION CERTIFICATE

Object DAES4 - SN; 888

Calibration Procedure(s) FD-211-2-002-01

Calibration Procedure for the Data Acquisition Electronics
(DAExX)

Calibration date February 02, 2016
This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following

pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature(22+3)°c and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards |  ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Process Calibrator 753 | 1971018 06-July-15 (CTTL, No:J15X04257) July-16
Name Function Signature
Calibrated by: Yu Zongying SAR Test Engineer _/}ﬁﬂ‘:i
>

Reviewed by Qi Dianyuan SAR Project Leader = r}_ﬁ,ﬂ’i/
Approved by Lu Bingsong Deputy Director of the laboratory E’E‘ ..m [‘F’Z

Issued: February 03, 2016

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z16-97013 Page 1 of 3
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!.”\ In Collaboration with
‘-—" CALIBRATION LABORATORY

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2218 Fax: +86-10-62304633-2209
E-muil; ettl@chinatl.com Hitp:/'www.chinatil.cn
Glossary:
DAE data acquisition electronics
Connector angle information used in DASY system to align probe sensor X
to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

« DC Voltage Measurement: Calibration Factor assessed for use in DASY
system by comparison with a calibrated instrument traceable to national
standards. The figure given corresponds to the full scale range of the
voltmeter in the respective range.

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

« The report provide only calibration results for DAE, it does not contain other
performance test results.

Certificate No: Z16-97013 Page 2 of 3
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In Collaboratian with
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1’

CALIBRATION LABORATORY
Add: No.51 Xueyuan Road, Haidinn District, Beijing, 100191, China
lel; +86-10-62304633-2218 Fax: +86-10-62304633-2209

E-mail: entl@chinanl.com Hitp:/fwww.chinattl.en

DC Voltage Measurement
AJD - Converter Resolution nominal

High Range: 1LSB = B.1uV, full range = -100...+300 mV
Low Range: 1LSB = 6inV , full range = = PO +3mV
DASY measurement parameters: Auto Zero Time: 3 sec, Measuring time: 3 sec
Calibration Factors X Y Z
High Range | 402.452 + 0.15% (k=2) | 403.036 + 0.15% (k=2) | 403.026 + 0.15% (k=2)
| Low Range 3.98089 + 0.7% (k=2) | 3.97751 £ 0.7% (k=2) | 3.98419+0.7% (k=2)

Connector Angle

[Cannactnr Angle to be used in DASY system 35250 +1°

Certificate No: Z16-97013 Page 3 of 3
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Client Audix Cartificate No: Z15-87001
Object EX3DV4 - SN:3767

Calibration Procedure(s) FD-211-2.008-01

Calibration Procedures for Dasimetric E-fiald Probes

Calibration date: January 30, 2015
This calibration Cenificats documents the traceability to national standards. which realize the physical units of
measurements{Sl). The measurements and the uncertainties with confidence prabability are given on the following

pages and are pan of the cartificate,

All caibrabions have been conducted In the closed laboratory facility: environment temperature(22+3)T and
humidity=70%

Calibration Equipment used (METE critical for calibration)

| Primary Standards - I_D # Cal Date{Calibrated by, Car_tl_ﬁlc;te MNo.) Scheduled Catibration
Power Meter NRP2 | 101919 01-Jul-14 {CTTL, No.J14X02148) Jun-15
Power sensor  NRP-Z81 | 101547 01-Jul-14 {CTTL, No.J14X02148) Jun-15
Power sensor NRP-Z91 | 101548 01-Jul-14 (CTTL, Ne.J14X02146) Jun-15
Reference!0dBAlenuator | 1BNSOW-104B  13-Mar-14{TMC_No . JZ14-1103) Mar-16
Referenca20dBAtenuator | 1BNSOW-20dB  13-Mar-14{TMC No JZ14-1104) Mar-16
Refarence Probae EX3DV4 | SN 3617 2B8-Aug-14{SPEAG No.EX3-3617_Augid) Aug-15
DAE4 ENTTT 17-Sep-14 (SPEAG, DAE4-TTT_Sepid) Sep-15
Secondary Standards 1D # Cal Date{Calibrated by, Certificate No.) Schaduled Calibration
SignalGeneratorMG3T00A | B201052605 01-Jul-14 (CTTL, No.J14X02145) Jun-15
_Network Analyzer ES071C | MY46110673  15-Feb-14 (TMC, No.JZ14-781) Feb-15
MNama Function Sjgnature
Calibrated by. Yu Zongying SAR Test Enginear :
Reviewed by Qi Dianyuan SAR Project Leader = S Ny
Approved by Lu Bingsong Deputy Director of the laboratary TTI ,,x&""q;'l,
Issued Janual 31,2015

This calibration cartificate shall not ba reproduced exceapt in full without written approval of the laboratory.
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Glossary:
TEL tissue simulating fiquid
NORMx y.z sensitivity in free space
ConvF sensitivity in TSL/ NORMx.y.z
DCcp diode compression point
CF crest factor (1/duty_cycle) of the RF signal
ABCD modulation dependent linearization parameters

Polarization @ @ rotation around probe axis

Polarization 8 8 rotation around an axis that is in the plane normal to probe axis (at measurement center), |

8=0 is normal to probe axis

Connector Angle  information used in DASY syslem to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, *|EEE Recommended Practice for Determining the Peak Spatial-Averaged
Specific Absorption Rate (SAR) in the Human Head from Wireless Communications Devices
Measurement Techniques®, Juna 2013

b) IEC 622091, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used
In close proximity to the ear (frequency range of 300MHz to 3GHz)", February 2005

Methods Applied and Interpretation of Parameters:

=  NORMx.yz Assessed for E-fisld polarization 8=0 (fs900MHz in TEM-cell; 1> 1800MHz: waveguide)
NORMx v z are only intermediate values, e, the uncertalnties of NORMx, y.z does not effect tha
E* -field uncertainty inside TSL (see below ConvF)

= NORMTx. 3z = NORMx,y.z" frequency_response (see Frequency Response Chart). Thie
linearization Is implemanted in DASY4 software versions later than 4.2 The uncertainty of the
frequency respanse is included in the stated uncertainty of ConvF

¢ DCPryz: DCP are numerical linearization parameters assessed basad on the data of power sweap
(no uncertainty required). DCP does not depend on frequency nor media

= PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based cn the signal
characteristics

*  Axyz Buyz CxyzVRxyzAB.G are numerical linearization parameters assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

»  ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-fisld (or Temperature
Transfer Standard for fSE00MHz) and inside waveguide using analytical field distributions based on
power measurements for f >B00MHz. The same setups are used for azsessment of the parametars
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given
These parameters are used in DASY4 software to Improve probe accuracy close to the boundary.
The sensitivity in TSL corresponds to NORMx y,z* ConvF whereby the uncertainty corresponds to
that given for ConvF. A frequency dependant ConvF is used in DASY version 4.4 and higher which
allows extending the validity from+50MHz to+100MHz

* Spherical isotropy (30 dewviation from isotropy): in a field of low gradisnts realized using a fiat
phantom exposed by a patch anienna 1

+ Sensor Offsel: The sensor offset corresponds to the offset of virtual measurement center from the
probe tip (on probe axis). No tolerance required.

»  Connector Angle: The angle is assessed using the information gainad by determining the NORMx
(no uncertainty required)

Certificste No: £15-97001 Page 20l 11
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Probe EX3DV4

SN: 3767

Calibrated: January 30, 2015
Calibrated for DASY/EASY Systems

(Mote: non-compatible with DASY?2 svetem!)
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DASY/EASY - Parameters of Probe: EX3DV4 — SN: 3767

Basic Calibration Parameters

[ . Sensor X | Sensor Y Sensor Z _ Unc (k=2)
| Norm(uVI{Vim)*)* | 0.58 | 0,57 |047 +10.8%
DCP(mV)" | 1022 lo78 | 1033 i
Modulation Calibration Parameters
[uiD Communication | Ta I's e o [wr lunc®
| | System Name [ | dB | dB v | _|dB my (=2}
1] CcW x | 0.0 | GlEI_ [ 1.0 | ﬂ.EII;I | 2[12@_ +3.3%
y |00 00 |10 2048 |
z oo Joo 10 187.8

The reported uncertainty of measurement is stated as the standard uncerainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Comesponds to a coverage probability of approximately 95%

: The uncertainties of Morm X, ¥, Z do not affect the E°-field uncartainty inside TSL {see Page 5 and Page 6)
. Mumerical linearization parameter. uncertainty not raquirad

" Uncertainly is determined using the max. deviation from linear response applying rectangular distribution
and is expressed for the squara of the field value

Certificate Mo 21597001 Page 4 of 11
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DASY/EASY - Parameters of Probe: EX3DV4 — SN: 3767

Calibration Parameter Determined in Head Tissue Simulating Media

7]
| Tk Pafn:llitt::r': cm:“;;:lw | ConvF X | ComvF'Y | ConvF Z | Alpha® ﬁ:frz :"::.
750 419 | o088 978 | 979 | 978 | 022 | 088 | £12% |
R 080 | 927 | 937 | 827 | 014 | 133 | +12%
900 415 0.87 9.13 913 | 913 | 018 | 122 | £12% |
1450 405 1.20 8.77 877 | B77 | 058 | 070 | £12%
| 1750 401 | 137 820 | 820 | B20 | 025 | 098 | +12%
~ 1900 | 400 | 140 781 | 781 | 781 | 047 | 130 | £12%
2000 400 | 140 | 765 | 7885 7685 | 015 | 180 | £12%
2450 2 | 180 | 718 718 | 718 | 053 | 071 | £12%
2600 | 390 | 186 | 702 | 702 | 702 | 069 | 063 | £12%
5200 | 360 | 486 | 544 544 | 544 | 050 | 100 | +13%
5300 | 358 | 478 5.08 509 | 509 | 043 | 1.08 | £13%
| 5500 | 358 | 498 4.83 483 | 483 | 055 | 103 | =13%
5600 | 355 | 507 | 473 | 473 | 473 | 052 | 108 | =13% |
| 5800 | 363 | 527 | 485 | 465 | 465 | 050 | 115 | =13% |

© Frequancy validity of +100MHz only applies for DASY vd 4 and higher (Page 2}, eisa it is restricted fo £50MHz. The
uncerainty & tha RSS of ConvF uncertainty at callbration frequency and the uncertainty for the indicated frequency band
F At frequency below 3 GHz, the validity of tissue parameters (£ and 0) can be relaxed to +10% if liguid compensation
formula is apphed to measurad SAR values. At frequancies above 3 GHz, the validity of tissise parameters (£ and o) is
rastricted to £5%. The uncerainty is the RSS of the ConvF uncertainty for indicated targat issue parameters

® flpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation = always less than + 1% for frequencies balow 3 GHz and below = 75% for the frequencies
batween 3-8 GHz at any distance larges than half the probe tip diamater from the boundary

Cenificate No: Z15-97001 Page s of 11
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DASY/EASY - Parameters of Probe: EX3DV4 - SN: 3767

Calibration Farameter Determined in Body Tissue Simulating Media

| EI I

f MHz)" F:;:::;y | m'"“::::“" ConvF X | ConvF Y | ConvF Z | Alpha® | D;::; :‘:‘; |

750 | 555 '_ 096 | 967 | 967 | 867 | 015 | 146 | +12% |
835 | s52 | o0s7 966 | 966 | 966 | 018 | 135 | +12%

. 900 | 550 | 105 932 | 932 | 932 | 022 | 115 | *12% | % |
1450 | 540 130 | 822 822 822 | o011 | 161 |£12% |
1750 | 534 148 7 I 777 | 012 | 187 [+12% |
| 1800 553 | 182 7.58 758 | 758 | 047 | 138 | +12%
| 2000 | 533 152 780 | 780 | 780 | 014 | 1.89 | £12%
2450 | 527 | 195 7.35 735 | 735 | 031 | 118 | x12%

2600 | s25 216 726 | 726 | 726 | 038 | 100 | £12% |
| 5200 | 490 | 530 498 | 498 | 498 | 052 | 108 | =13%

5300 489 542 473 473 | 473 | 056 | 100 | =13% |

5500 486 | 566 435 435 | 435 | 052 | 126 |x13% |

5600 | 485 577 425 | 425 | 425 | 056 | 127 | =13% |

| 5800 | 482 6.00 433 433 | 433 | 044 | 1.28 | £13% |

. Frequancy validity of +100MHz only applies for DASY vd.4 and higher (Page 2), else it is restricted to +50MHz. The

uncertainty is the RSS of ConvF uncerainty at calibration frequency and the uncertainty for the indicated frequency band

" At frequency below 3 GHz, the walidity of issus parameters (e and o) can be relaxed to +10% if liguid compensation

formula iz applied to measured SAR values. At frequencies above 3 GHz, the valldity of tissue parameters (c and o) is

restricted 1o £5%. Tha uncerainty is the RSS of the ConvF uncartainty for indicated target Hssue parameters

% Alpha/Depth are determined during calibeation. SPEAG warrants that the remaining deviahon due-to the boundary
affact after compensation is always Jess than 1% for frequencies below 3 GHz and balow + 2% for the trequancies
betwaen 3-8 GHz at any distance larger than half the probe tip diameter from the boundary

Certificate Moz £15-97001
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Frequency response (normalized)
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)

T
1500 2000

I [MHZ] e
R22

: J 1 T
0 00 1000 2500 2000

TEM

Uncertainty of Frequency Response of E-field: £7.5% (k=2)

Page 7 of 11

Audix Technology (Shenzhen) Co., Itd.. Report No. ACS-SF17001

Page 82 of 121




®
AUDI X AUDIX Technology (Shenzhen) Co., Ltd.

r"'\_' In Collaborstan wh
m ST . s p e a g
e

CALIBRATION LABDRAETORY

wdd: ha 51 Xucyuan Rood, Hosdian [hsrect, Beijmg, 1000497, China
lel: +8B-10-62304633-207% Favi =86 106230463 12504
E-tmall: qulierchinanlcom Hitpwwow, chinastl,cm

Receiving Pattern (@), 8=0°

f=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment: £0.9% (k=2)
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Dynamic Range f(SARcaq)
(TEM cell, f =900 MHz)
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Uncertainty of Linearity Assessment: £0.9% (k=2)
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Conversion Factor Assessment
f=900 MHz, WGLS R9(H_convF)

f=1750 MHz, WGLS R22(H_convF)
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Deviation from Isotropy in Liquid
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Uncertainty of Spherical Isotropy Assessmant: £2.8% |K=2)
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DASY/EASY - Parameters of Probe: EX3DV4 — SN: 3767

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (*) - 145.7
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode 1 disable
Probe Overall Length = 337mm
| Probe Body Diameter | 10mm
| Tip Length R Smm
| Tip Diameter ) 2.5mm 1
| Probe Tip to Sensor X Calibration Point 1mm
| Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4mm
Centificate Mo: Z15-9700 Page 11 of 11
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Client Audix Certificate No: Z17-97065
CALIBRATION CERTIFICATE
Object D2450V2 - SN: 862

Calibration Procedure(s) FD-Z11-003.01

Calibration Procedures for dipole validation kits

Calibration date: June 06, 2017
This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following

pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature(22+3)C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101919 27-Jun-16 (CTTL, No.J16X04777) Jun-17
Power sensor NRP-Z81 | 101547 27-Jun-16 (CTTL, No.J16X04777) Jun-17
Reference Probe EX3DV4 | SN 3617 23-Jan-17(SPEAG No.EX3-3617_Jan17) Jan-18
DAE4 SN 771 19-Jan-17{CTTL-SPEAG,No.Z17-97016) Jan-18
Secondary Standards D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430 13-Jan-17 (CTTL, No.J17X00286) Jan-18
Network Analyzer ES071C | MY46110673  13-Jan-17 (CTTL, No.J17X00285) Jan-18
Name Function Signature
Calibrated by: Zhao Jing SAR Test Enginger = 'ﬁt

Reviewed by: Lin Hao SAR Test Engineer 1?112/?‘{7
Approved by: Qi Dianyuan SAR Project Leader : %

Issued: June 09, 2017
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques’, June 2013

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

¢) IEC 62209-2, “Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 6GHz)", March 2010

d) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.

Certificate No: Z17-97065 Page 2 of &
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Measurement Conditions
DASY system configuration. as far as not given on page 1.

DASY Version DASYS52 52.10.0.1442
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C

| Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz £ 1 MHz

Head TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
MNominal Head TSL parameters 220°C 392 1.80 mho/m |
Measured Head TSL parameters (220+0.2)°C VE+6% 1.81 mho/m £ 6 % _
Head TSL temperature change during test <1.0°C -
SAR result with Head TSL
SAR averaged over1 ¢m’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 132mW /g
SAR for nominal Head TSL parameters normalized to 1W 52.8 mW /g = 18.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 613 mW /g
SAR for nominal Head TSL parameters normalized to 1W 24.5mW /g £ 18.7 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
. Nominal Body TSL parameters 22.0°C 52.7 1.95 mho/m
Measured Body TSL parameters (220+x02)°C 528+6% 1.96 mho/m + 8 %
Body TSL temperature change during test <1.0°C
SAR result with Body TSL
SAR averaged over1 ¢m (1 g) of Body TSL Condition
SAR measured 250 mW input power 129 mW /g
SAR for nominal Body TSL parameters normalized to 1W 51.5 mW /g £ 18.8 % (k=2) I
SAR averaged over 10 ¢m" (10 g) of Body TSL Condition
SAR measured 250 mW input power 584 mW/g
SAR for nominal Body TSL parameters normalized to 1W 23.7 mW /g £ 18.7 % (k=2)
Certificate No: Z17-97065 Page 3 of 8
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impadance, transformed {o feed point 4860+ 5.14j0 ]

Return Loss - 25.4dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 50.70+ 4.98j0

Return Loss - 26.0dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.273ns

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

The dipale is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions” paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard

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

Additional EUT Data

| Manufactured by SPEAG
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DASYS Validation Report for Head TSL Date: 06.06.2017

Test Laboratory: CTTL, Beijing. China

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 862
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: f= 2450 MHz; o = 1.809 S$/m; er = 39.63; p = 1000 kg/m3
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANS] C63.19-2007)

DASYS Configuration:

+ Probe: EX3DV4 - SN3617; ConvF(7.74, 7.74, 7.74); Calibrated: 1/23/2017:
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn771; Calibrated: 1/19/2017
» Phantom: Triple Flat Phantom 5.1C; Tvpe: QD 000 P31 CA; Serial: 1161/1
+  Measurement SW: DASYS2, Version 52,10 (0); SEMCAD X Version 14.6.10
(7413)
Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=Smm,
dy=5mm, dz=5mm
Reference Value = 82.85 V/m; Power Drift = -0.01 dB
Peak SAR (extrapolated) =27.4 W/kg
SAR(1 g) = 13.2 W/kg; SAR(10 g) = 6.13 W/kg
Maximum value of SAR (measured) = 22.0 W/kg

dB
0

-4.4b

-8.93

-13.39

-17.86

-22.32

0 dB = 22.0 W/kg = 13.42 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 06.06.2017

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 862
Communication System: UID 0, CW; Frequency: 2450 MHz: Duty Cycle: 1:1
Medium parameters used: = 2450 MHz: 6= 1.959 S/m; &, = 52.82; p = 1000 kg/m*
Phantom section: Center Section
Measurement Standard: DASYS (IEEE/IEC/ANS] C63.19-2007)

DASYS Configuration:

+ Probe: EX3DV4 - SN3617; ConvF(7.8, 7.8, 7.8): Calibrated: 1/23/2017:
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn771; Calibrated: 1/19/2017
 Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P31 CA; Serial: 1161/1
+  Measurement SW: DASY 52, Version 52.10 (0); SEMCAD X Version 14.6.10
(7413)
Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0; Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 92.72 V/im: Power Drift = -0.05 dB
Peak SAR (extrapolated) = 27.0 W/ke
SAR(1 g) = 12.9 W/kg; SAR(10 g) = 5.94 W/kg
Maximum value of SAR (measured) = 21.8 Wrkg

dB
0

-4.42

-B.85

-13.2%

-17.70

o,

0dB=21.8 W/kg =13.38 dBW/kg

-22.12
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Impedance Measurement Plot for Body TSL
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CALIBRATION CERTIFICATE
Object DSGHzVZ - SN: 1102
Calibration Procadure(s) TMC-0S-E-02-184

Calibration Procedures for dipole validation kits

Calibration date January 29, 2015

This calibration Certificate documents the traceability to national standards, which realize the physical units of
wieasurements{Sl). The measuremsnts and the uncedainties with confidence probability are given on the folkowing
pages and are part of the certificate

All calibrations have been conducied in the closed laboratory faciity: envionment temperature(22:3)T and |
humidity <70%

Calibration Equipment used (MATE critical for calibration)

Frimary Standards DA Cal Qa_teqtalibrsted by, Certificate No.) Scheduled Calibration 1
Power Meter NRVD 102083 16-Sap-14 (TMC, No.J14X03421) Sep -15
Power sensor  NRV-Z5 100595 16-5ap-14 (TMC, No. J14XD3421) Sep -15
ReferenceProbe EX3DV4 | SN 3848 24-Sap-14(SPEAG No EX3-3846_Sepid4) Sep-15
DRE3 SN 536 Z0-Jan-15 (CTTL-SPEAG Mo Z15-97012) Jan -16
! aamn dary Sandards 0 & Cal Eatett‘.alnhm!ed by, Certificale No.)  Scheduled Calibration
Slgnal Generator E4438C MY4907 1430 tD-FﬁJ 14 (TMC, Mo JZ14-B08) F&b-15
MNetworkAnalyzer ES0T1C | MY4614d0113  15-Feb-14 (TMC, No JZ14-781) Feb-15
Mame Function Signature
Calibrated by Zhao Jng SAR Test Engineer e f_.'
Reviewed by. QI Dianyuan SAR Project Leader
[ :
ALy Lu Bingsong Deputy Director of the laboratory 52 qﬂﬁz
lesiiad: ..tanuaJBJ 2015

This calibration certificate shall nol be reproduced except in full without written approval of the labaratory.
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Glossary:
TSL tissue simulating liquid
ComwF sansitivity in TSL / NORMx v .z
MNIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-2, “Evaluation of Human E xposure to Radio Frequency Field from Handheld and
Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to 6GHz
Human models, Instrumentation, and Procedures”: Part 2 "Procedure to determine the
Specific Absorption Rate (SAR) for including accessories and multiple transmitters”, March
2010

c) KDBBE5664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Decumentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

= Antenna Paramelsers with TSL: The dipale is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
paraliel to the body axis.

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

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

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

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

» SAR for nominal TSL parameters: The measwred TSL parameters arg used 1o calculate the
nominal SAR result

| ]
The reported uncerainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%

l |
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Measurement Conditions
DASY system canbiguration, as far as not gen on page 1

DASY Verslon DASYS2 o 52881222
Extrapotation Achanced Extrapoiation

Phantom Triple: Flat Phantom 5 1C
Distance Dipole Canier - TSL 10 mm { with Spacer

'-;m 5l-:II'I. i;ngluﬂm de, dy =4mm, dz= 1. 4mm Ji Graded Ratio = 1.4 (Z direction)
o S |

Head TSL parameters at 5300 MHz
The following parameters and calculations were applied

Tempemture Pormittivity Conductivity
Nominal Head TSL pprameters 22.0°C 358 I .-1_?'E_ml'lr.'|l'm
Measurad Head TSL parameters (22.0+02)°C BO+E% 4 62 mho'm = 6 %
Hu-dTSL wmperature change during wost <10 —

SAR result with Head TSL at 5300 MHz

SAR averagedover1 cm’ (1g)of Head TSL | Condition _

gﬂ;!_rn;ﬂ-i:lrad | 100 miW input power T.97 mWig

SAR for nominal Head TSL parametems | nomatized o W [ 80.1 mW ig £ 23.0 % (k=2) |

SAR averaged over 10 cm’ (10 g) of Head TSL | Condition '

SAR measured | 100 W Input power ' 224 miN /g ]

SAR for nominal Head TEL_parwazﬁm | foemalized to TW | ﬁémw Ig £22.2% (k=2)
Certifioate Mot Z15-97002 Page 3 of 12
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Head TSL parameters at 5600 MHz
The foliowing paramaters and calculations were applied

Tompemtumn Parmittivity Conductivity
‘Nominal Head TSL parameters 220°C 355 5.07 mhe/m
Measured Head TSL pammeiers (22.0+02,°C BHE2E% 4 92 mha'm £ 6 %
! Head TSL wmparature changs during Bst <{.0°C FEr = ;
SAR result with Head TSL at 5600 MHz
I SAR averagedavar1 cm’ (1 g)of Head 'I‘SL. ! Condition

SAR measursd 100 miW nput power

5..21 mWig

S5AR for nominal Haad TSL paramales nomalized (o W

82.5 MW /g £ 23.0 % (k=2) |

SAR avoraged over 10 cm - (10 g} of Head TSL Condition

SAR measurad 100 mWY Input power

232 mW /g

SAR for nominal Head TSL parametes nomalized to W

23.3mW /g £22.2 % (k=2) |

Body TSL parameters at 5300 MHz
TI.;!-E Ipﬂgm__ng parameiers and calculations ware Bp;_n'l_lgd

Temperatumn Parmittivity E;:nducﬁ'dfy
Nominal Body TSL pammetars 2.0 489 5 42 mho'm
Measured Body TSL parametors (220+02)°C 489 + B% 5.53 mho'm £ & %
Body TSL emperture change durng HI| <1.0°C —_ —
SAR result with Body TSL at 5300 MHz

SAR averagedover1 cm (1 g) of Body TSL Condition
SAR measured | 100 mW input power | TTTrNlg |
SAR for nominal Body TSL parameters | nomalizedte W | 77.7 mW g £23.0 % (k=2)
SAR averaged over 10 o’ (10 g) of Body TSL Condition |

| SAR measuned 100 mW input power 218 miW/g

SAR for nomenal Body TSL paameters normalized to W

21.8 mW Ig £22.2 % (k=2) |
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Body TSL parameters at 5600 MHz

| Temperature |  Pormittivity Conductivity

| Nominal Body TSL parameters | 220°C j 485 577 mhaim
| Measured Body TSL parameters (22.0+02)°C | 4832E8% 594 mho'm + 6 %
Body TSL emparatune change during la-ﬂ.; <}1.0"C | == |

SAR result with Body TSL at 5600 MHz

SAR averagedover 1 cm ; {1 @) of Body TSL Condition
SAR measuned 100 mW input powar BO5SmWN g i
SAR for nominal Body TS parameters nemmadized (o 1W 80.5 mW /g £ 22.0 % (k=2)
I SAR averaged over 10 :.'.ln_'“ {10 gl of Eqdyr TSL Conditien =
SAR measured 100 MW tnput power 223 mWig
SAR for nominal Body TSL paramaters | nomaiized (o W 223mWig £22.2 % [I:ﬂzJ_
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Appendix

Antenna Parameters with Head TSL at 5300 MHz

Impedance, ransformed (o feed point 43,30 -2 690

Ratum Loss -31.1408

Antenna Parameters with Head TSL at 5600 MHz

| Impedance, tanstrmed lo fead point 5810 - 0,720

Retum Loss - 21.548

Antenna Parameters with Body TSL at 5300 MHz

Impedance, transformed to feed point 48.40 -0, 700

Returm Loss - 35.0d4B

Antenna Parameters with Body TSL at 5600 MHz

impedance, transformed 1o feed point 5&- B0+ 1.47)0

Retun Loss - 21.8dB

General Antenna Parameters and Design

| Elecincal Dalay (one direction) 1.107 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductar of the feeding line is directly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals, On some
of the dipoles, small end caps are added 1o the dipole arms in order 1o Improve matching whan loaded
according o the position as expiained in the "Measuramen! Condifions” paragraph. The SAR data are not
affecied by this change. The overall dipole length is stilf according to the Standard

Mo e xcessive force must be applied to the dipole arms. because they might bend or the soldered
connections near the feedpoint may be damaged

Additional EUT Data

Manufactured by _ SPEAG
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DASYS Validation Report for Head TSL Date: 27.01.2015

Test Laboratory: CTTL, Beijing, China
DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1102
Communication System: CW, Frequency. 5300 MHz, Frequency: 5600 MHz,
Medium parameters used: f = 5300 MHz; o = 4.622 mho/m; er = 36.93; p = 1000
kgim3, Medium parameters used; f = 5600 MHz; o = 4 922 mho/m; er = 365: p =
1000 kg/m3,
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE/IEC/ANSICB3.15-2007)
DASYS Configuration:
*  Probe: EX30DV4 - SN3B46: ConviFi(4.79.4 79 4.79): Calibrated: 2014/9/24
Com(4.25 4 25 4.25); Calibrated; 2014/9/24
*  Sensor-Suface; 1.4mm (Mechanical Surface Detection)
* Electronics: DAE3 Sn536; Calibrated: 20/1/2015
* Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Senal: 1161/3
*  Measurement SW. DASYS2, Version 52.8 (8); SEMCAD X Version 14.6.10
(7331)

Dipole Calibration for Head Tissue/Pin=100mW, d=10mm, f=5300 MHz/Zoom
Scan, dist=1.4mm (8xBx7)/Cube 0: Measurement grid: dx=4mm, dy=4mm,

dz=1 4mm

Reference Value = 70.71 Vim; Power Drift = -0,.02 dB

Peak SAR (extrapolated) = 35.3 Wikg

SAR(1 g) = 7.97 Wikg; SAR(10 g) = 2.24 Wikg

Maximum value of SAR (measured) = 19.9 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, d=10mm, f=5600 MHz/Zoom
Scan, dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=1.4mm

Reference Value = 73 26 Vim: Power Drift = -0.08 dB

Peak SAR (extrapolated) = 35.8 Wikg

SAR(1g)=8.21 Wikg; SAR(10 g) = 2.32 Wikg

Maximum value of SAR (measured) = 20.3 Wikg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 29.01.2015

Test Laboratory: CTTL, Beijing, China
DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1102

Communication System: CW, Freguency: 5300 MHz, Fregquency: 5800 MHz,
Medium parameters used: Medium parameters used: f = 5300 MHz o = 5533
mho/m: £r = 48.87; p = 1000 kg/m3, Medium parameters used: { = 5800 MHz o =
5.938 mho/m; er = 48.28; p = 1000 kg/m3,

Phantom =ection: Right Section

Measurement Standard: DASYS (IEEE/IEC/ANS| CE3.18-2007)

DASYS Configuration:

*  Probe: EX3DV4 - SN2846; ConvF(4.18.4.18 4 1B); Calibrated: 2014/9/24,
ComnvF(3.76,3.76,3.76); Calibrated: 2014/9/24,

* Sensor-Surface: 1.4mm (Mechanical Surface Delection)

* Electronics: DAE3 Sn536; Calibrated: 20/1/2015

*  Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA: Serial; 1161/3

*  Measurement SW. DASYS2, Version 528 (B); SEMCAD X Version 14.6.10
(7331)

Dipole Calibration for Head Tizsue/Pin=100mW, d=10mm, f=5300 MHz/Zoom
Scan, dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm

dz=1 . 4mm

Reference Value = 66.54 Vim; Power Drift= 0.01 dB

Peak SAR (extrapolated) = 33.7 Wikg

SAR(1g)=7.TT Wikg; SAR{10 g) =2.18 Wikg

Maximum value of SAR (measured) = 18.1 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, d=10mm, f=5600 MHz/Zoom
Scan, dist=1.4mm (B8xBx7)/Cube 0: Measurement grid: dx=4mm, dy=4mm,

dr=1 4mm

Reference Value = 67 .39 Vim: Power Drift = -0.08 dB

Peak SAR (extrapolated) = 37.1 Wikg

SAR(1g) = 8.05 Wikg; SAR(10 g) = 2.23 Wikg

Maximum value of SAR (measued) = 20.2 Wikg
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Client Audix Certificate No: Z17-97066

CALIBRATION CERTIFICATE

Object D5GHzV2 - SN: 1102

Calibration Procedure(s) FD-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: May 25, 2017

This calibration Certificate documents the traceability to national standards, which realize the physical units of

measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature(22+3)C and
| humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

| Primary Standards ID # Cal Date(Calibrated by, Certificate No.)  Scheduled Calibration
Power Meter NRP2 101919 27-Jun-16 (CTTL, No.J16X04777) Jun-17
Power sensor NRP-Z91 | 101547 27-Jun-16 (CTTL, No.J16X04777) Jun-17
ReferenceProbe EX3DV4 | SN 7433 26-Sep-16(SPEAG N0.EX3-7433_Sep16) Sep-17
DAE4 SN 131 19-Jan-17(CTTL-SPEAG N0.Z17-87015) Jan-18
Secondary Standards ID# Cal Date(Calibrated by, Certiﬁcat_e:_No.} Scheduled Calibration
Signal Generator E4438C | MY49071430 13-Jan-17 (CTTL, MNo.J17X00286) Jan-18
NetworkAnalyzer ES071C | MY46110673  13-Jan-17 (CTTL, No.J17X00285) Jan-18
Name Function Signature
Callorated by: Zhao Jing SAR Test Engineer
Reviewed by: Lin Hao SAR Test Engineer 'ﬁ,}%y
Approved by: Qi Dianyuan SAR Project Leader ,_?__,Zjﬁ

Issued: May 27, 2017
| This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b} IEC 62209-1, "Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 20186

c) IEC 62209-2, "Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 6GHz)", March 2010

d) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS52 52.10.0.1442 |
Extrapolation Advanced Exirapolation

Phantom Triple Fiat Phantom 5.1C |
Distance Dipole Center - TSL 10 mm with Spacer |

Zoom Scan Resolution dx, dy = 4 mm, dz = 1.4 mm

Graded Ratio = 1.4 (Z direction)

5250 MHz + 1 MHz
5600 MHz = 1 MHz
5750 MHz £+ 1 MHz

Frequency

Head TSL parameters at 5250 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 359 4.71 mho/m
Measured Head TSL parameters (220x02)°C 35Tt6% 461 mho/m+6 %
Head TSL temperature change during test <1.0°C [

SAR result with Head TSL at 5250 MHz

SAR averaged over 1 em (1 g) of Head TSL Condition

SAR measured 100 mW input power

7T53m\W /g

SAR for nominal Head TSL parameters normalized to 1W

75.2mW /g £ 24.4 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL Candition

SAR measured 100 mW input power

217 mW g

normalized to 1W

SAR for nominal Head TSL parameters

—

21.7 mW fg £ 24.2 % (k=2) |
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Head TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 355 5.07 mho/m |
| Measured Head TSL parameters (22.0+0.2)°C B126% 4.94 mho/m £ 6 %
l Head TSL temperature change during test <1.0°C —
SAR result with Head TSL at 5600 MHz
SAR averaged over1 ¢’ (1.g) of Head TSL Condition
SAR measured 100 mW input power 8.14mW/g
SAR for nominal Head TSL parameters normalized to TW B81.6 mW /g £ 24.4 % (k=2)
SAR avara_ge_q over 10 cm’ (10 g) of Head TSI_'Z_ . Condition
SAR measuqler.‘i a 100 mW input power 231 mWig
_SHF! for nominal Head TSL parameters normalized to 1W 23.2 mW /g £ 24.2 % (k=2)

Head TSL parameters at 5750 MHz
The following parameters and calculalions were applied.

Temperature Permittivity Conductivity
Mominal Head TSL parameters 20°C 354 5.22 mho/m
Measured Head TSL parameters (22.0+02)°C 360£6% 5.09 mho/m £ 6 %
| Head TSL temperature change during test <1.0°C e s
SAR result with Head TSL at 5750 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition I
SAR measured | 100 mW input power THImMW /g .
SAR for nominal Head TSL parameters l normalized to W 79.1 mW /g £ 24.4 % (k=2) |
SAR averaged over 10 ¢ (10 g) of Head TSL . Condition
= —
SAR measured 100 mW input power 224mW /g |
SAR for nominal Head TSL parameters normalized to 1W 225 mW /g £ 24.2 % (k=2)
Certificate No: Z17-97066 Page 4 of 14
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Body TSL parameters at 5250 MHz

The following parameters and calculations were applied

Temperature Permittivity Conductivity
| Nominal Body TSL parameters 220°C - 48.9 5.36 mho/m
.- Measured Body TSL parameters (22.0+0.2) °C 47916 % 545 mho/m £ 6 %
Body TSL temperature change during test <1.0°C eee
SAR result with Body TSL at 5250 MHz
SAR averaged over 1 cm’ {1 g) of Body TSL Condition

SAR measured

100 mW input power 762mW /g

SAR for nominal Body TSL parameters

normalized to 1W 75.9mW /g £ 24.4 % (k=2)

SAR averaged over 10 c.‘nf {10 g) of Body TSL

Condition

| SAR measured

100 mW input power 215mW /g

SAR for nominal Body TSL parameters

normalized to TW 21.4mW /g +24.2 % (k=2) |

Body TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Conductivity

Temperature Permittivity
Nominal Body TSL parameters 220°C 48.5 5.77 mhalm
Measured Body TSL parameters (22.0+£0.2)*C 473+6% 580 mho/m £ 6 %
Body TSL temperature change during test <1.0°C —_— —
SAR result with Body TSL at 5600 MHz
SAR averaged over1 ¢m’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 78T mW/g
SAR for nominal Body TSL parameters normalized to 1W 79.3mW /g £ 24.4 % (k=2)
SAR averaged over 10 ¢m” (10 g) of Body TSL Condition
SAR measured P 100 mW input power 223mWi/g
SAR for nominal Body TSL parameters normalized to 1W 22.2mW /g £ 24.2 % (k=2) .
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Body TSL parameters at 5750 MHz

The following parameters and calculations were applied

Temperature | Permittivity Conductivity
| Nominal Body TSL parameters 220°C .l 483 5,94 mho/m
Measured Body TSL parameters - (220+0.2) °C | 472+6% 5.88 mho/m + 8 %
! Body TSL temperature change during test <1.0°C
SAR result with Body TSL at 5750 MHz
SAR averaged over 1 cm’ (1g) of Body TSL Condition :
SAR measured 100 mW input power 748 mW /g '
SAR for nominal Body TSL parameters normalized to 1W 744 mW /g £ 24.4 % (k=2) |
SAR averaged over 10 cm’ (10 g) of Body TSL Condition
SAR measured 100 mW input power 211 mWig
i SAR for nominal Body TSL parameters i normalized to 1W 21.0 mW /g % 24.2 % (k=2)
Certificate No: Z17-97066 Page 6 of 14
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Appendix (Additional assessments outside the scope of CNAS L0570)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point 47.000- 4.13j0

| Return Loss - 25.6dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed (o feed point 55.200- 3.97I0 |

Return Loss -24.2dB

Antenna Parameters with Head TSL at 5750 MHz

r Impedance, transformed to feed point 51.00 - 1.92iQ

‘ Return Loss - 33.4dB

Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed to feed point 48.20 - 2.57jQ

Return Loss - 30.0dB

Antenna Parameters with Body TSL at 5600 MHz

| Impedance, transformed to feed point 56.50Q - 1.31j0 |

Return Loss -24,1dB |

Antenna Parameters with Body TSL at 5750 MHz

Impedance, transformed to feed point 52.20 - 1.49|Q
Return Loss -31.7dB
Certificate No: Z17-97066 Page 7 of 14
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General Antenna Parameters and Design

l Electrical Delay (one direction) 1.308 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions" paragraph. The SAR data are not
affected by this change. The overall dipole length is still accerding to the Standard

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

Additional EUT Data

| Manufactured by SPEAG
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DASYS Validation Report for Head TSL Date: 05.25.2017
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1102

Communication System: CW; Frequency: 5250 MHz, Frequency: 5600 MHz,

Frequency: 5750 MHz,

Medium parameters used: f = 5250 MHz; o = 4.612 mho/m; &r = 35.73; p = 1000

kg/m3, Medium parameters used: f = 5600 MHz; o = 4.938 mho/m; er=36.11; p =

1000 kg/m3, Medium parameters used: f = 5750 MHz; ¢ = 5.085 mho/m: er = 36.04:

p = 1000 kg/m3,

Phantom section: Center Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration:

* Probe: EX3DV4 - SN7433; ConvF(5.13,5.13,5.13); Calibrated: 2016/9/26,
ConvF(4.58,4.59,4.59); Calibrated: 2016/9/26, ConvF(4 66,4 66,4 66);
Calibrated: 2016/9/26,

* Sensor-Surface: 1.4mm (Mechanical Surface Detection)

* Electronics: DAE4 Sn1331; Calibrated: 2017/1/19

* Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/3

* Measurement SW: DASY52, Version 52.10 (0); SEMCAD X Version 14.6.10
(7413)

Dipole Calibration /Pin=100mW, d=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 68.47 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 30.3 W/kg

SAR(1 g) = 7.53 Wikg; SAR(10 g) = 2.17 Wikg

Maximum value of SAR (measured) = 18.4 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 71.52 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 35.6 W/kg

SAR(1 g) = 8.14 Wikg; SAR(10 g) = 2.31 Wikg

Maximum value of SAR (measured) = 20.5 W/kg
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Dipole Calibration /Pin=100mW, d=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 68.52 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 34.1 Wikg

SAR(1 g) = 7.89 W/kg; SAR(10 g) = 2.24 W/kg

Maximum value of SAR (measured) = 19.6 Wrkg

-1.66
-15.31

-22.97

-30.62 )

-38.28 |

0 dB =19.6 Wikg = 12.92 dBWI/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 05.23.2017
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1102

Communication System: CW, Frequency: 5250 MHz, Frequency: 5600 MHz,

Frequency: 5750 MHz,

Medium parameters used: f = 5250 MHz; o = 5.446 mho/m; er = 47.88; p = 1000

kg/m3, Medium parameters used: f = 5600 MHz; o = 5.798 mho/m; er=47.31; p =

1000 kg/m3, Medium parameters used: f = 5750 MHz; o = 5.879 mho/m; er = 47.23;

p = 1000 kg/m3,

Phantom section: Right Secticn

Measurement Standard: DASYS5 (|[EEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

*  Probe: EX3DV4 - SN7433; ConvF(4.68,4.68,4.68); Calibrated: 2016/9/28,
ConvF(3.98,3.98,3.98); Calibrated: 2016/9/26,ConvF(4.35,4.35 4 .35);
Calibrated: 2016/9/26,

» Sensor-Surface: 1.4mm (Mechanical Surface Detection)

* Electronics: DAE4 Sn1331; Calibrated: 2017/1/19

* Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA: Serial: 1161/3

* Measurement SW: DASY52, Version 52.10 (0); SEMCAD X Version 14.6.10
(7413)

Dipole Calibration /Pin=100mW, d=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 66.69 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 29.9 W/kg

SAR(1 g) = 7.62 Wikg; SAR(10 g) = 2.15 Wikg

Maximum value of SAR (measured) = 17.4 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 57.31 Vim; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 33.5 W/kg

SAR(1 g) = 7.97 W/kg; SAR(10 g) = 2.23 W/kg

Maximum value of SAR (measured) = 19.7 Wikg
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Dipole Calibration /Pin=100mW, d=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 65.96 Vim; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 30.7 W/kg

SAR(1 g) = 7.48 Wikg; SAR(10 g) = 2.11 Wikg

Maximum value of SAR (measured) = 17.8 Wikg
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Impedance Measurement Plot for Body TSL
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