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14.Measurement Uncertainty

Per KDB 865664 D01 SAR Measurement 100 MHz to 6 GHz, when the highest measured 1-g SAR within a fr
equency band is< 1.5 W/Kg, the extensive SAR measurement uncertainty analysis is not required in SAR reports s

ubmitted for equipment approval.
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Appendix A. EUT Photos and Test Setup Photos

Front with Phantom 0 mm

Right(0mm) Bottom(0mm)

Shenzhen Anbotek Compliance Laboratory Limited

Address: 1/F., Building D, Sogood Science and Technology Park, Sanwei Community, @ Hotline
Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China. Z_/ 400-003-0500
Tel:(86) 755-26066440 Fax: (86) 755-26014772 Email: service @ anbotek.com www.anbotek.com



Anbotek

Product Safety

Report No.: 18220WC20180501 Page 63 of 180

Appendix B. Plots of SAR System Check

750MHz Head System Check
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1163
Date:08/02/2022

Communication System: UID 0, CW; Frequency: 750 MHz; Duty Cycle: 1:1
Medium parameters used: f = 750 MHz; o = 0.87 S/m; er = 42.32; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN7396; ConvF(10.09, 10.09, 10.09); Calibrated: 05,06.2022;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn387; Calibrated: Sep.06.2021

Phantom: SAM 1; Type: SAM;

Measurement SW: DASY 52, Version 52.8 (1); SEMCAD X Version 14.6.10 (7164)

Configuration/Pin=250mW/Area Scan (7x7x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (measured) = 2.28 W/kg

Configuration/Pin=250mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 58.616 VV/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 2.77 W/kg

SAR(1 g) = 2.04 W/kg; SAR(10 g) = 1.40 W/kg

Maximum value of SAR (measured) = 3.01 W/kg
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835MHz Head System Check

DUT: Dipole 835 MHz; Type: D835V2; Serial: 4d154

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 835 MHz; o = 0.96 S/m; er = 41.85; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 - SN7396; ConvF(9.71, 9.71, 9.71); Calibrated: 05,06.2022;

e Sensor-Surface: 3mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn387; Calibrated: Sep.06.2021

e Phantom: SAM; Type: QDO00P40CD; Serial: TP: 1670

e Measurement SW: DASY52, Version 52.8 (7); SEMCAD X Version 14.6.10 (7164)

Configuration/Pin=250mW/Area Scan (7x7x1):Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 2.83 W/kg

Configuration/Pin=250mW/Zoom Scan (5x5x7)/Cube 0:Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 49.865 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3.28 W/kg

SAR(1 g) =2.32 mWI/g; SAR(10 g) = 1.54mW/g
Maximum value of SAR (measured) = 2.86 mW/g
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1750MHz Head System Check

DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2

Communication System: CW; Frequency: 1750 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f =1750 MHz; o =1.38 S/m; er =40.38; p =1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

e Probe: EX3DV4 - SN7396; ConvF(8.61, 8.61, 8.61); Calibrated: 05,06.2022;

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn387; Calibrated: Sep.06.2021

e Phantom: SAM 1 ; Type: QD 000 P40 CD; Serial: TP - 1802

e Measurement SW: DASY52, Version 52.8 (7); SEMCAD X Version 14.6.10 (7164)

Configuration/Pin=250mW/Area Scan (71x71x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 12.1 W/kg

Configuration/Pin=250mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 92.55 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 16.828 mW/g

SAR(1 g) =9.32 mW/g; SAR(10 g) = 4.88 mW/g
Maximum value of SAR (measured) = 12.0 W/kg
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1900MHz Head System Check

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2

Communication System: CW,; Frequency: 1900 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 1900 MHz; o = 1.43S/m; er = 41.25; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

e Probe: EX3DV4 — SN7396; ConvF(8.13, 8.13,8.13); Calibrated: 05,06.2022;

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn387; Calibrated: Sep.06.2021

e Phantom: SAM 1 ; Type: QD 000 P40 CD; Serial: TP - 1802

e Measurement SW: DASY52, Version 52.8 (7); SEMCAD X Version 14.6.10 (7164)

Configuration/Pin=250mW/Area Scan (71x71x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 12.1 W/kg

Configuration/Pin=250mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 73.83 V/m; Power Drift = -0.15 Db

Peak SAR (extrapolated) = 12.312 W/kg

SAR(1 g) = 10.26mW/g; SAR(10 g) = 5.15 mW/g
Maximum value of SAR (measured) = 12.43 W/kg
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2450MHz Head System Check

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:910
Communication System: UID 0, CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.85 S/m; ¢, = 39.69; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 — SN7396; ConvF(7.57, 7.57, 7.57); Calibrated: 05,06.2022;

e Sensor-Surface: 2mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn387; Calibrated: Sep.06.2021

e Phantom: SAM; Type: QD000P40CD; Serial: TP:1670

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.10 (7164)

Configuration/Pin=250mW/Area Scan (81x81x1):Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 20.1 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0:Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 87.352 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 26.4 W/kg

SAR(1 g) =13.21 W/kg; SAR(10 g) = 5.98 W/kg
Maximum value of SAR (measured) = 19.6 W/kg
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5200MHz Head System Check

DUT: Dipole 5 GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN:1160
Communication System: UID 0, CW; Frequency: 5200 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5200 MHz; o = 6.06 S/m; &= 47.22; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 — SN7396; ConvF(4.93, 4.93, 4.93); Calibrated: 05,06.2022;

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

e Electronics: DAE4 Sn387; Calibrated: 09.06.2021

e Phantom: SAM2; Type: QD000P40CD; Serial: TP:1670

e Measurement SW: DASY52, Version 52.8 (7); SEMCAD X Version 14.6.10 (7164)

Configuration/Pin=100mW/Zoom Scan (7x7x7)/Cube 0:Measurement grid: dx=4mm, dy=4mm,
dz=1.4mm

Reference Value = 49.141 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 31.81 W/kg

SAR(1 g) =8.07 W/kg; SAR(10 g) = 2.22 W/kg

Maximum value of SAR (measured) = 19.4 W/kg

Configuration/Pin=100mW/Area Scan (71x71x1):Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 18.9 W/kg
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Appendix C. Plots of SAR Test Data

#1

Date: 08/05/2022

WCDMA 1900 RMC 12.2K Body Back Ch9262

Communication System: UID 0, Generic WCDMA (0); Frequency: 1852.4 MHz; Duty Cycle: 1:1
Medium parameters used: f= 1900 MHz; 6 = 1.43 S/m; &, = 41.25; p=1000 kg/m3

Phantom section: Flat Section
DASYS5 Configuration:

e Probe: EX3DV4 — SN7396; ConvF(8.14, 8.14, 8.14); Calibrated: 05,06.2022;

e Sensor-Surface: 2mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn387; Calibrated: Sep.06.2021

e  Phantom: SAM; Type: QD000P40CD; Serial: TP:1670

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.10 (7164)

BODY/EARPHONE-H/Area Scan (8x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) =0.893 W/kg

BODY/BACK/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 16.52 V/m; Power Drift =-0.10 dB

Peak SAR (extrapolated) = 0.824 W/kg

SAR(1 g) = 0.775 W/kg; SAR(10 g) = 0.441 W/kg

Maximum value of SAR (measured) = 0.874 W/kg
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#2

Date: 08/04/2022

WCDMA 1700 RMC 12.2K_Body Back_Ch1312

Communication System: UID 0, Generic WCDMA (0); Frequency: 1712.4 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1712.4 MHz; o = 1.38 S/m; €, = 40.38; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 — SN7396; ConvF(9.87, 9.87, 9.87); Calibrated: 05,06.2022;

e Sensor-Surface: 2mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn387; Calibrated: Sep.06.2021

e Phantom: SAM; Type: QDO00P40CD; Serial: TP:1670

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.10 (7164)

BODY/BACK-L/Area Scan (8x13x1):Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.774 W/kg

BODY/BACK-L/Zoom Scan (5x5x7)/Cube 0:Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 16.58 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 0.667 W/kg

SAR(1 g) =0.670 W/kg; SAR(10 g) = 0.330 W/kg

Maximum value of SAR (measured) = 0.688 W/kg
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#3

Date: 08/03/2022

WCDMA 850 RMC 12.2K _Body Back Ch4132

Communication System: UID 0, Generic WCDMA (0); Frequency: 826.4MHz; Duty Cycle: 1:1
Medium parameters used (interpolated): f = 850 MHz; 6 = 0.96 S/m; &, = 41.85; p = 1000 kg/m’

Phantom section: Flat Section
DASYS5 Configuration:

e  Probe: EX3DV4 — SN7396; ConvF(8.14, 8.14, 8.14); Calibrated: 05,06.2022;

e Sensor-Surface: 2mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn387; Calibrated: Sep.06.2021

e Phantom: SAM; Type: QD000P40CD; Serial: TP:1670

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.10 (7164)

BODY/EARPHONE-H/Area Scan (8x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) =0.756 W/kg

BODY/BACK/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 13.02 V/m; Power Drift = -0.14 dB

Peak SAR (extrapolated) = 0.752 W/kg

SAR( g) = 0.721 W/kg; SAR(10 g) = 0.415 W/kg

Maximum value of SAR (measured) = 0.779 W/kg
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#4
Date: 08/05/2022
LTE Band 2_ Body Back_1RB_Ch18700

Communication System: UID 0, Generic LTE (0); Frequency: 1860.0 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1860.0 MHz; o = 1.43 S/m; €, = 41.25; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 — SN7396; ConvF(9.87, 9.87, 9.87); Calibrated: 05,06.2022;

e Sensor-Surface: 2mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn387; Calibrated: Sep.06.2021

e Phantom: SAM; Type: QDO00P40CD; Serial: TP:1670

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.10 (7164)

BODY/BACK-L/Area Scan (8x13x1):Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.686 W/kg

BODY/BACK-L/Zoom Scan (5x5x7)/Cube 0:Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 18.25 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 0.662 W/kg

SAR(1 g) = 0.647 W/kg; SAR(10 g) = 0.385W/kg

Maximum value of SAR (measured) = 0.643 W/kg
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#5

Date: 08/04/2022
LTE Band 4_ Body Back_1RB_Ch20175

Communication System: UID 0, Generic LTE (0); Frequency: 1732.5 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1732.5 MHz; o = 1.38 S/m; €, = 40.38; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 — SN7396; ConvF(9.87, 9.87, 9.87); Calibrated: 05,06.2022;

e Sensor-Surface: 2mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn387; Calibrated: Sep.06.2021

e Phantom: SAM; Type: QDO00P40CD; Serial: TP:1670

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.10 (7164)

BODY/BACK-L/Area Scan (8x13x1):Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.574 W/kg

BODY/BACK-L/Zoom Scan (5x5x7)/Cube 0:Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 18.54 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 0.567 W/kg

SAR(1 g) = 0.514 W/kg; SAR(10 g) = 0.345 W/kg

Maximum value of SAR (measured) = 0.588 W/kg
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#6
Date: 08/03/2022

LTE Band 5_ Body Back_1RB_Ch20450

Communication System: UID 0, Generic LTE (0); Frequency: 829.0 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 829.0 MHz; o = 0.96 S/m; ¢,=41.85; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 — SN7396; ConvF(9.87, 9.87, 9.87); Calibrated: 05,06.2022;

e Sensor-Surface: 2mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn387; Calibrated: Sep.06.2021

e Phantom: SAM; Type: QD0O00P40CD; Serial: TP:1670

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.10 (7164)

BODY/BACK-L/Area Scan (8x13x1):Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.657 W/kg

BODY/BACK-L/Zoom Scan (5x5x7)/Cube 0:Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 15.54 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 0.675 W/kg

SAR(1 g) = 0.548 W/kg; SAR(10 g) = 0.310 W/kg

Maximum value of SAR (measured) = 0.684 W/kg
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#7

Date: 08/02/2022
LTE Band 12_ Body Back_1RB_Ch23130

Communication System: UID 0, Generic LTE (0); Frequency: 711.0 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 711.0 MHz; o = 0. 87 S/m; €,= 42.32; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 — SN7396; ConvF(10.09, 10.09,10.09); Calibrated: 05,06.2022;

e Sensor-Surface: 2mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn387; Calibrated: Sep.06.2021

e Phantom: SAM; Type: QD0O00P40CD; Serial: TP:1670

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.10 (7164)

BODY/BACK-L/Area Scan (8x13x1):Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.771 W/kg

BODY/BACK-L/Zoom Scan (5x5x7)/Cube 0:Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 16.89 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 0.789 W/kg

SAR(1 g) = 0.584W/kg; SAR(10 g) = 0.331 W/kg

Maximum value of SAR (measured) = 0.774 W/kg
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#8
Date: 08/02/2022

LTE Band 13_ Body Back _1RB_Ch23230

Communication System: UID 0, Generic LTE (0); Frequency: 782 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 782 MHz; = 0.87 S/m; £,= 42.32; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 — SN7396; ConvF(10.09, 10.09,10.09); Calibrated: 05,06.2022;

e Sensor-Surface: 2mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn387; Calibrated: Sep.06.2021

e Phantom: SAM; Type: QD0O00P40CD; Serial: TP:1670

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.10 (7164)

BODY/BACK-L/Area Scan (8x13x1):Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.626 W/kg

BODY/BACK-L/Zoom Scan (5x5x7)/Cube 0:Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 16.15 V/m; Power Drift = 0.06 dB
Shenzhen Anbotek Compliance Laboratory Limited

Peak SAR (extrapolated) = 0.624 W/kg
Address: 1/F., Building D, Sogood Science and Technology Park, Sanwei Community, @ Hotline

dB
— 0.000

—-1.93

-3.86

-h.79

-1.72

-9.65

SAR(1 g) = 0.487 W/kg; SAR(10 g) = 0.254 W/kg
Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China Z_/ 400-003-0500

Maximum value of SAR (measured) = 0.610 W/kg
Tel:(86) 755-26066440 Fax: (86) 755-26014772 Email: service @anbotek.com www.anbotek.com
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Date: 08/02/2022

LTE Band 14 _Body Back_1RB_Ch23330

Communication System: UID 0, Generic LTE (0); Frequency: 793MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 750 MHz; o = 0.87 S/m; &= 42.32; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 — SN7396; ConvF(10.09, 10.09,10.09); Calibrated: 05,06.2022;

e Sensor-Surface: 2mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn387; Calibrated: Sep.06.2021

e Phantom: SAM; Type: QDO00P40CD; Serial: TP:1670

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.10 (7164)

BODY/BACK-L/Area Scan (8x13x1):Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.481 W/kg

BODY/BACK-L/Zoom Scan (5x5x7)/Cube 0:Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 13.46 VV/m; Power Drift = 0.15 dB

Peak SAR (extrapolated) = 0.495 W/kg

SAR(1 g) =0.476 W/kg; SAR(10 g) = 0.254 W/kg

Maximum value of SAR (measured) = 0.488 W/kg

dB
0.000

177

-3.55

-h.32

-f.10

-8.87

Shenzhen Anbotek Compliance Laboratory Limited

Address: 1/F., Building D, Sogood Science and Technology Park, Sanwei Community, »\ Hotline
Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China Z_/ 400-003-0500
Tel:(86) 755-26066440 Fax: (86) 755-26014772 Email: service @anbotek.com www.anbotek.com
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#10
Date: 08/04/2022
LTE Band 66_ Body Back_1RB_Ch132072

Communication System: UID 0, Generic LTE (0); Frequency: 1720 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1720 MHz; o = 1.38 S/m; er =40.38; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 — SN7396; ConvF(7.38, 7.38, 7.38); Calibrated: 05,06.2022;

e Sensor-Surface: 2mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn387; Calibrated: Sep.06.2021

e Phantom: SAM; Type: QDO00P40CD; Serial: TP:1670

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.10 (7164)

BODY/BACK-L/Area Scan (8x13x1):Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.586 W/kg

BODY/BACK-L/Zoom Scan (5x5x7)/Cube 0:Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 16.75 V/m; Power Drift = 0.10 dB

Peak SAR (extrapolated) = 0.585 W/kg

SAR(1 g) = 0.520 W/kg; SAR(10 g) = 0.312 W/kg

Maximum value of SAR (measured) = 0.570 W/kg

dB
0.000

-1.96

|
-3.92 ‘ I::] l

-5.88

-7.684

-9.80

Shenzhen Anbotek Compliance Laboratory Limited

Address: 1/F., Building D, Sogood Science and Technology Park, Sanwei Community, @ Hotline
Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China. Z_/ 400-003-0500
Tel:(86) 755-26066440 Fax: (86) 755-26014772 Email: service @ anbotek.com www.anbotek.com
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#11
Date: 08/02/2022
LTE Band 71_ Body Back_1RB_Ch133222

Communication System: UID 0, Generic LTE (0); Frequency: 673 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 750 MHz; o= 0.87 S/m; &= 42.32; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 — SN7396; ConvF(7.38, 7.38, 7.38); Calibrated: 05,06.2022;

e Sensor-Surface: 2mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn387; Calibrated: Sep.06.2021

e Phantom: SAM; Type: QDO00P40CD; Serial: TP:1670

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.10 (7164)

BODY/BACK-L/Area Scan (8x13x1):Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.526 W/kg

BODY/BACK-L/Zoom Scan (5x5x7)/Cube 0:Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 22.57 VV/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 0.532 W/kg

SAR(1 g) = 0.415 W/kg; SAR(10 g) = 0.287 W/kg

Maximum value of SAR (measured) = 0.521 W/kg

dB
0.000

-1.82

3.65 I i

-5.47

sl
=]

-7.30

912

Shenzhen Anbotek Compliance Laboratory Limited

Address: 1/F., Building D, Sogood Science and Technology Park, Sanwei Community, »\ Hotline
Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China Z_/ 400-003-0500
Tel:(86) 755-26066440 Fax: (86) 755-26014772 Email: service @anbotek.com www.anbotek.com
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#12

Date:08/08/2022

WIFI 2.4G_802.11b_Body Back Chl

Communication System: UID 0, wifi (fcc) (0); Frequency: 2412MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 2450MHz; 6 = 1.85 S/m; &, = 39.69; p = 1000 kg/m’

Phantom section: Flat Section
DASY5 Configuration:

*Probe: EX3DV4 - SN7396; ConvF(7.53, 7.53, 7.53); Calibrated: 05,06.2022;
*Sensor-Surface: 4mm (Mechanical Surface Detection)

*Electronics: DAE4 Sn387; Calibrated: Sep.06.2021

*Phantom: SAM 1; Type: SAM;

*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.10 (7164)

Configuration/BACK/Area Scan (33x17x1): Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR (interpolated) = 0.354 mW/g

Configuration/BACK/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 6.85 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 0.354 W/kg

SAR(1 g) =0.201mW/g; SAR(10 g) =0.135 mW/g

Maximum value of SAR (measured) = 0.257 mW/g

dB
— 0.000

—-5.78

-11.6

-17.3

-23.1

-28.9

Shenzhen Anbotek Compliance Laboratory Limited

nce and Technology Park, Sanwei Community, \ Hotline
hen, G M Z_/ 400-003-0500
7 6014772 Emai

ail: service @ anbotek.com www.anbotek.com

Address: 1/F., Building D, Sc
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#13

Date: 08/09/2022
WIFI 5.2G _802.11a Body BACK _5180

Communication System: UID 0, 802.11a (0); Frequency: 5180 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5200 MHz; o = 5.200 S/m; ¢,= 47.681; p = 1000 kg/m3
Phantom section: Flat Section

DASY5Configuration:

e Probe:EX3DV4-SN7396;ConvF(4.93,4.93,4.93);Calibrated: 05,06.2022;

e Sensor-Surface:2mm(MechanicalSurfaceDetection)

e Electronics:DAE4Sn387;Calibrated:09.06.2021

¢ Phantom:SAM;Type:QD0O00P40CD;Serial:TP:1670

e MeasurementSW:DASY52,Version52.8(2);SEMCADXVersion14.6.10(7164)

BODY/BACK/Area Scan (8x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.342 W/kg

BODY/BACK/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 7.45 VV/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 0.314 W/kg

SAR(1 g) = 0.157 W/kg; SAR(10 g) = 0.122 W/kg

Maximum value of SAR (measured) = 0.278 W/kg

dB
— 0.000

—-1.61

-3.23

&

-4.84
-6.46

-8.07

Shenzhen Anbotek Compliance Laboratory Limited

ce and Technology Park, Sanwei Community, \ Hotline
hen, G C ], Ch Z_/ 400-003-0500
26014772 Emai

il: service @ anbotek.com www.anbotek.com

Address: 1/F., Building D, Sc
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#14

Date: 08/09/2022
WIFI 5.8G _802.11a Body BACK _5745

Communication System: UID 0, 802.11a (0); Frequency: 5745 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5745 MHz; 0 = 5.243 S/m; ¢,= 47.681; p = 1000 kg/m3
Phantom section: Flat Section

DASY5Configuration:

e Probe:EX3DV4-SN7396;ConvF(4.93,4.93,4.93);Calibrated: 05,06.2022;

e Sensor-Surface:2mm(Mechanical Surface Detection)

e Electronics:DAE4Sn387;Calibrated:09.06.2021

¢ Phantom:SAM;Type:QD0O00P40CD;Serial:TP:1670

e MeasurementSW:DASY52,Version52.8(2);SEMCADXVersion14.6.10(7164)

BODY/BACK/Area Scan (8x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.347 W/kg

BODY/BACK/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value =10.54 V/m; Power Drift = -0.12 dB

Peak SAR (extrapolated) = 0.323 W/kg

SAR(1 g) = 0.182 W/kg; SAR(10 g) = 0.160W/kg

Maximum value of SAR (measured) = 0.226 W/kg

dB
— 0.000

—-10.0

-20.0

(Gl

-30.0

-40.0

-50.0

Shenzhen Anbotek Compliance Laboratory Limited

ce and Technology Park, Sanwei Community, \ Hotline
hen, G C ], Ch Z_/ 400-003-0500
26014772 Emai

il: service @ anbotek.com www.anbotek.com

Address: 1/F., Building D, Sc
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Appendix D. DASY System Calibration Certificate

Shenzhen Anbotek Compliance Laboratory Limited

Address: 1/F., Building D, Sogood Science and Technology Park, Sanwei Community, @ Hotline
Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China. Z_/ 400-003-0500

Tel:(86) 755-26066440 Fax: (86) 755-26014772 Email: service @anbotek.com www.anbotek.com
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Add: Na.51 Xuevuan Road. Hadian District, Beijing, 100191, Ching “ﬂ v CHAS LOSTO

L]
Tel: +86-10-62304633-2218  Fax: +86-10-6230463 32209 “'“

E-mail; cttlichimart . eom Huipw ww.chi
Client Anbotek (Auden) Certificate No: Z21-98671
'CALIBATION CERTIFICATE I
Object EX30V4 - SN:7306
Calibration Procedurs(s) FE-712-006-08

Calibration Procedures for Dosimetric E-field Probes

| Calibration date: May 06, 2022

This calibration Certificate documents the traceability to naticnal 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

&l calibrations have been conducted in the closed laboratory facility: environment temperature(22+3)7T and
{ humidit'_.r-:m%.

Calmratlon Eqmpment uaed (M&TE critical for calibration)

Primary Standards ID#  Cal Date(Calibrated by, Cerificate No.) Scheduled Calibration |
Power Meter NRP2 101918 20-Jun-21 (CTTL, Mo.J21X07447) Jun-21
Power sensor NREP-Z91 | 101547 20-Jun-21 (CTTL, Ma.J21 X07447) Jun-21
Power sensor  NRP-£91 | 101548 20-Jun-21 (CTTL, Mo J21X07447) Jun-21
Reference10dBAttenuator | 18NSOW-10dB 13-Mar-22(CTTL No J22X01547) Mar-22
Reference20dBAttenuator | 1BNSOW-20dB  13-Mar-22(CTTL. Mo.J22X01548) Mar-22
Reference Probe EX30W4 | SN 7433 26-Sep-21(SPEAGN0.EX3-T433_Sep21)  Sep-21
DAE4 SM 549 13-Dac-21(SPEAG, No DAE4-548 Dec21) Dec-21
Secondary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
SignalGeneratorMG37004A 6201052605 27-Jun-21 (CTTL, Ne. J21X04776) Jun-21
Network Analyzer ES071C_| MY46110673  13-Jan-22 (CTTL, No.J22X00285) Jan -22 )

MName Function S“ng@ture
Calibrated by: Yu Zongying SAR Test Engineer = -
Reviewed by: Lin Hao SAR Test Engineer ST “ﬂtﬁﬂ%"

Approved by: Qi Dianyuan SAR Project Leader . ﬁg.i\s-z__f

Issued: May(06 , 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No; £21-98671 Page 1 of 11

Shenzhen Anbotek Compliance Laboratory Limited

Address: 1/F., Building D, Sogood Science and Technology Park, Sanwei Community, »\ Hotline
Hangche-mg Street, Bao'an District, Shenzhen, Guangdong, China.

400-003-0500

Tel:(86) 755-26066440 Fax: (86) 755-26014772 Email: service @anbotek.com www.anbotek.com
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In Collsbaratan with
CALIBRATION LARORATORY
At Mo S | Xueyuan Rosd Haldian Dusdict, Beipimg, 100191, China

Tel ~Bb-10-62304633-22 1R Fax: 4 B D62 504413- 2209
E-mail: crleechinalil com Hitps i wwes chinaitlcn

Glaossary:

TSL fissue simulating liguid

MORMx.y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y.2

DCP diode compression point

CF crest factor (1/duty_cycle) of the RF signal
ABCD modulation depandent linearization paramelers

Polarization @ @ rotation around probe axis

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

8=0 is normal 1o probe axis

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

Calibration is Performed According to the Following Standards:

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

b) IEC 82209-1, "Procedure 1o measure the Specific Absorption Rate (SAR) for hand-held devices used
in close proximity lo the ear (frequency range of 300MHz to 3GHz)", February 2005

c) IEC 82208-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless communication
devices used in close proximity to the human body (frequency range of 30 MHz to 6 GHz)", March
2010

d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 8 GHz"

Meathods Applied and Interpretation of Parameters:

» NORMx y z: Assessed for E-field polarization 8=0 (fs300MHz in TEM-cell; == 1800MHz: waveguide).
NORMx y z are only intermediate values, i.e., the uncerainties of NORMy,y z doss not affect the
E’ -field uncertainty inside TSL (sea balow ConvF)

+  NORM{fxyz = NORMx y z° frequency_response (see Frequency Response Char). This
linearization is implemented in DASY4 software versions later than 4.2. The uncertainty of the
frequency response is included in the stated uncertainty of ConvF.

= DCPx yz: DCP are numerical inearization paramelers assessed based on the data of power sweep
(no uncertainty requirad). DCP does not depend on frequency nor madia.

+ PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
charactenstics

o  Axpz Bxyz CuyzVRx yz:A B C are numerical linearization parameters assessed based on the
data of power sweep for specific modulation signal The paramaters do not depend on frequency nor
media. VR i the maximum calibration range expressed in RMS voltage across the diode

= ConvF and Boundary Effect Paramelers. Assessed in flal phantom using E-held (or Temperature
Transfer Standard for f<B00MHz) and inside waveguide using analyfical field distributions based on
power measurements for f >800MHz. The same setups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given.
Thase parameters are used in DASY4 software to improve probe accuracy close to the boundary.
The sensitivity in TSL comesponds to NORMx.y,z* ConvF whereby the uncertainty comesponds to
that given for ConvF, A frequency dependent ConvF is used in DASY version 4.4 and higher which
allows extending the validity from+50MHz toz100MHZ

« Spherical isotropy (30 dewiation from isofropy). In a field of low gradients realized using a flat
phantom exposed by a patch antenna,

+ Sensor Offsel’ The sensor offset correspands to the offset of virual measurement center from the
prabe tip (on probe axis). No tolerance required.

+ Conneclor Angle: The angle is assessad using the infarmation gained by determining the NORMx
(no uncertainty required)

Certificate No: Z21-98671 Page 2 of 11

Shenzhen Anbotek Compliance Laboratory Limited

Address: 1/F., Building D, Sogood Science and Technology Park, Sanwei Community, @ Hotline
Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China. Z_/ 400-003-0500
Tel:(86) 7556-26066440 Fax: (86) 755-26014772 Email: service @anbotek.com www.anbotek.com
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Add: No.51 Xueyuan Road, Haidian District, Beijing. 100191, China
Tel: +86-10-62304633-2218 Fax: +86-10-62304633-2209

E-mail: cttliwchinattl.com Hup:#'wwuw.chinattl.cn
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Calibrated: May 06, 2022
MNabilhoad A L . MAOVITAON, O L
aloraled 10 UAOST/CEAOY oySiems
{Note: non-compatible with DASY?2 system!)
Certificate No: Z21-98671 Page 3 of 11
Shenzhen Anbotek Compliance Laboratory Limited
Address: 1/F., Building D, Sogood Science and Technology Park, Sanwei Community, @ Hotline
Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China Z_/ 400-003-0500
www.anbotek.com

55-26014772 Email: service @ anbotek.com

Tel:(86) 755-26066440 Fax: (86)
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Adil: Mo 31 Noeyuan Rowd, Haidian Disrice, Beijing, 100191, China
Tel: “Bb=162MEH3I-221R Fax: +&=10-623045:33-2 205
E-mail: enlirchinail com g, aws chinattl cn

DASY/EASY - Parameters of Probe: EX3DV4 — SN: 7396

Basic Calibration Parameters

| Sensor X Sensor Y | SensorZ Une [k=2)
Norm({pVi(Vim)*)* 0.54 0.53 | 0.50 $10.0%
' DCP(mV)" 97 8 104.5 | 102.5 |

Modulation Calibration Parameters

uio Communication |A ) Te D |vﬂ Unc® |
SystemName |  dB  dBJV dB  mV_ | (k=2)
0 cw Ix oo |oo0 1.0 000 1999 |224%
[y 00 [oo0 10 | 12033
| B z |00 [o0 110 | 185.0

|
The reported uncertainty of measurement is stated as the standard uncerainty of
Measurement multiphed by the coverage factor k=2, which for a normal distribution
Carresponds lo a coverage probability of approximately 95%.

* The uncertainties of Norm X, ¥, Z do not affect the E-field uncertainty inside TSL (see Page 5 and Page 6).
5 Numerical linearization parameter: uncertainty nol required.

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

Certifscate Noo Z21-98671 Page 4 of 11

Shenzhen Anbotek Compliance Laboratory Limited
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rju in Collsboraton with
M CALIBRATION LABORATORRYT
Adid: Mo 51 Xuevoan Road, Haidian Dessrict. Beijing. 100191, Ching

Tel: —H6-] 0625046312118 Fae: +B=10=62 30463 1-2209
E-madl- citlid chinmitl com Himpwaw chinanl.on

DASY/EASY - Parameters of Probe: EX3DV4 - SN: 7396

Calibration Parameter Determined in Head Tissue Simulating Media

C | Relative | Conductivity o | Depth®  Unct.

o’ [ permitivity” | (sim)" | COMF X | ConvEY | ConvFZ | Alpha® | T Ul | oy

C 750 | 418 089 982 | o8 982 | 030 | 0.85 | +12.1%

835 415 0.90 a7 971 871 | 015 | 136 | £12.1%

| w5 | 0w 987 987 987 | 016 | 1.37  +121%
1750 40.1 1.37 8,61 861 861 | 025 | 104 +121%
1900 | 400 1.40 8.13 813 813 | 024 | 101 +121%
2100 398 1.49 814 | 814 814 | 024 | 104  +121%

2300 395 187 785 7185 785 | 040 | 075 | +121%
2450 392 180 757 | 757 757 | 050 | 075 | £121%
2600 | 390 | 196 738 | 738 738 | 064 | 068 | +121%
5250 359 471 533 533 533 | 045 | 130 | +133%
5600 | 355 507 | 489 480 480 | 045 | 1.35 | +133%
5750 | 354 | 522 | 4@ 492 492 | 045 | 145 | +133%

© Fraquancy validity above 300 MMz of £100MHz only applies for DASY v4.4 and higher (Page 2), elze it i resirictad to
+50MHz. The uncertainty is the RSS of ConvF uncertainly al calibration frequency and Ihe uncertainty for the indicated
frequency band Frequency validity bakow 300 MHz is + 10, 25, 40, 50 and 70 MHz for Convi assessments al 30, 64, 128
150 and 220 MHz respectvely. Above 5 GHz frequency validity can be extended to 110 MHz.

£ Al frequancy below 3 GHz. the validity of Bssue paramelers (£ and o) can be relaxed to £10% If liguld compensation
formula is applied to measured SAR values. Al frequencies above 3 GHz, the validity of tissue parameters (£ and 0] is
restricted to £5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

© Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due o the boundary
effect after compensation = always l8ss than & 1% for frequencies bedow 3 GHz and below + 2% for the frequencies
between 3-6 GHz at any distance larger than haif the probe tip diameler from the boundary

Certificate Moz £21-98671 Page 5 of 11

Shenzhen Anbotek Compliance Laboratory Limited
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DASY/EASY - Parameters of Probe: EX3DV4 — SN: 7396

Calibration Parameter Determined in Body Tissue Simulating Media

Relative | Conductivity T o | Depth® | Unct.

_'Mﬂg Permittivity”  (Sim)” cm: CMY Come2 | Mt {mm) | (k=2)
750 55.5 0.96 10.09 10.09 1000 | 030 | 080 | +12.1%
B3S 552 0.97 988 988 988 | 019 | 132 | +121% |
800 55.0 1.05 082 9.82 982 023 | 115 | +121%
1750 534 1.49 8.24 B.24 B.24 024 | 106 | £121%
1800 533 1.52 7907 787 787 019 | 124 | —12.1%
2100 532 1.62 B.18 8.18 818 019 | 138 |[+121%
2300 529 1.81 7.88 7.88 7.88 055 | 080 |~-121%
2450 | 527 185 753 | 753 | 753 | 046 | 089 |=121%
2600 | 525 2.16 7.38 7.38 7.38 052 | 080 |=+121%
5250 489 536 493 403 493 045 | 180 | =133%
| 5800 485 5.77 418 | 419 4180 048 | 180 | +133%
5750 | 483 5.94 452 452 452 048 | 195 | +133% |

. Frequency validity above 300 MHz of +100MHz only applies for DASY w4 4 and higher (Page 2), else it i restricted to
+50MHz. The uncertainty is the RSS of GonvF uncertainty at calibration frequency and the uncadainty for the indicated
frequency band. Frequency validity betow 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 3064, 128
150 and 220 MHz respectively Above 5 GHz frequency validity can be extended to £ 110 MHz

Fal frequency below 3 GHz, the validity of tissue parameters (£ and g} can be relaxed 1o £10% If iqusd compensabon
formula is appbed to measuned SAR values. At frequences above 3 GHz, the vahdity of tissue parameters (¢ and o) is
resincied 1o £5%. The uncertainty is the RSS of the ConvF uncertainty for indicated targel tissue parameters

“ Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect afler compensation is always less than £ 1% for frequences below 3 GHz and below £ 2% for the frequencies
between 3-5 GHZ at any distance larger than half the probe tip diameter from the boundary.
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)

1.6+
1.4 4
F. 2 T DI, iy Dl L o (S oA s

Frequency response (normalized)

0 N . T A - TR
0.5 ' T T | y T T 1 T T T T
0 500 1000 16500 2000 2500 3000
i f [MHz i
TEM e R22

Uncertainty of Frequency Response of E-field: £7.4% (k=2)
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Receiving Pattern (®), 6=0°

f=600 MHz, TEM f=1800 MHz, R22

1.0 -

!
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Ermor{dB)]

0.5 o
A0 - - T T T Y T ¥ T T
=180 =100 -850 -] L 100 150
__Roll
T+ [100MHz - 600MHz - 1800MHz -  2500MHz]
Ul‘l'blll'hil'l'l.'j! of Axial lsotropy Assessment: £1.2% (k=2)
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" In Colaboration with
CALIBRATION LABORATORY
Add: No.51 Xucvuan Bosd. |lasdkan Dissrict Beijing. 100191, China
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Dynamic Range f(SAReaq)
(TEM cell, f = 900 MHz) '
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Uncertainty of Linearity Assessment: £0.9% (k=2)
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Conversion Factor Assessment

=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 Assessment: £3.2% (K=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN: 7396

_Other Probe Parameters

g

Sllﬂ ﬁ:rlngamnnl: ‘ Triangular
i Connector Angle (") - | 1 EE.B—
| Ho:hani;al Surface Detection llu-d-a_ I enabled
;ﬂcil Sum“_h;ﬁﬂn Mode —I_ - disable
.Pfhn Overall Length - szﬁrnrm-.J
Probe Body Diameter 10mm
Tip Length N D :m; 1
?pl;amnh-r - - T Z-,Ernm
i Probe Tip to Sensor X Calibration P;nt— N imm
| Frt;he Tip t?S-amnr Y Cnllhra;on ;*ulnt_ - imm _
| Probe Tip to Sensor Z Calibration Point | tmen
mSurface 1.4mm

Recommended Measurement Distance from Surface
L e -
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Phrane «41 44 245 9700, Fax +41 44 245 8770
infpdspasg corm., WMIp M spuag com

IMPORTANT NOTICE

USAGE OF THE DAE 4

Tha DAE unit is a delicate, high precision instrument and requires careful treatment by the user. There are no
serviceable parts ingide the DAE, Special attention shall be givien to the following posnts

Battery Exchange. The ballery cover of the DAE4 uni is closed using a screw, over tightening the screw may
cause the threads inside the DAE to wear out.

Shipping of the DAE: Before shipping the DAE o SPEAG for calibration, remove the batteries and pack the
DAE in an antistatic bag. This antistatic bag shall then be packed into a larger box or container which protects the
DAE from impacts during transporiation. The package shall be marked 1o indicate thal a fragile instrument is
Iregacher,

E-Stop Failures: Touch detection may be malfunctioning due to broken magnets in the E-stop Rough handling
of the E-stop may lead to damage of these magnets. Touch and collision errors are offen caused by dust and din
accumulated in the Estop. To prevent Estop failure, the customer shall always mount the probe fo tha DAE
carefully and keep the DAE wnil in a non-dusty environmeni if not used for measurements,

Repair. Minor repairs are performed at no extra cost during the annual calibration. However, SPEAG raserves
the right to chage for any repair especially if rough unprofessional handling caused the defect

DASY Configuration Files: Since the exaet values of the DAE input resistances, as measured during the
callbration procedure of a DAE unit, are not used by the DASY software, a nominal value of 200 MOhm is given
in the correspanding configuration file

Important Note:
Warranty and calibration is void if the DAE unit is disassembled partly or fully by the

Customaer.

Important Note:

MNever attempt to grease or oll the E-stop assembly. Cleaning and readjusting of the E-
stop assembly is allowed by certified SPEAG personnel only and is part of the annual
calibration procedure.

Important Note:

To prevent damage of the DAE probe connector pins, use great care when installing the
probe to the DAE. Carefully connect the probe with the connector notch oriented in the
mating position. Avoid any rotational movement of the probe body versus the DAE
while turning the locking nut of the connector. The same care shall be used when
disconnecting the probe from the DAE.

Schmid & Pariner Engineering

TH_BRO40315AD0 DAES doe 11.12 2009
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Calibration Laboratory of AN, .
Schmid & Partner S N G e
Engineering AG Tz Sarvizio svizzero di taratura
Zoughausstrasss 43, 8004 Zurich, Switzertand %‘uﬁﬁf Swizs Cafibration Service
Accredited by the Swiss Accraditation Sendce (SAS) Accreditation Mo.: SCS 0108

The Swiss Accreditation Service is one of the signatories 1o the EA
Muhtilateral Agreament for the recognition of calibration certificates

cient  Anbotek (Auden) Certificate No: DAE4-387_Sep10
CALIBRATION CERTIFICATE

Objpct DAE4 - SD 000 D04 BM - SN: 387

Calibeation procedureis) QA CAL-D6.v29
Calibration procedura for the data acquisition electronics (DAE)

Calibration date: September 06, 2021

This cafdbration cerlificabe documenis the traceabilsy ta natkonal s1ancands, which realize e phymical unils al massuremants (S}
Tha measurements and e uncertainkies with confidance probability e given on ihe loliowing pages and anms part af the cartificale,

All caliirabons have boan conducted in the closed mbaratary facility, emvionmont femperatura (22 + 3)°C and humidity < 70%.

Calipration Equipment used [MATE eritical bor calibration)

Prirnary Standards [ime Cal Date (Cartificabs No.) Scheduled Calibrmtion

Haithiey Multimeter Type 2001 | SN OB102TA 15-Aug-20 [No:21092) Aug-21

Secarlary Standards [im e Check Dase {in housa) Scheduled Check

Auta DAE Calibeation Undl | =E Lws 053 AL 1001 05-Jan-21 {in housa chack) In housa check: Jar-22

Cafbrator Bax V2 1 | SE UMS 006 A& 1002 05-Jan-21 {in house chack) In house chick: fan-22
Hama Funclion Signature

Calirabad by Dominiqua Stetfan Labaralary Technician %

Approved by: Sven Kihn Daputy Manager

&

Issusd: September 08, 2021

| This calibration certificata shail nol be aproduced axcapt in full without weiltan approval of the labomioey
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Engineering AG C  Soraio a6l st
Zoughausstrasses 43, B004 Zurich, Switzortand S swiss Calibeation Service
Apcreditesd by the Swess Accroditation Sendce (SAS) Accreditation Mo.: SCS 0108

The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agresment for the recegnition of callbration certificates

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 measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

= The following parameters as documented in the Appendix contain technical information as a
result from the perfarmance test and require no uncertainty.

* DC Voltage Measurement Lineariy: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of ofiset voltage is included in this
measurement,

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

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

» AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

= [nput Offset Measurement, Output voltage and statistical results over a large number of
zero voltage measurements.

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

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

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

«  Power consumption: Typical value for information. Supply currents in various operating
modes.

Cartiicate Mo: DAE4-387_Sep10 Page 2ol 5
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DC Voltage Measurement
A/D - Converter Resolution nominal

High Range: LS8 = B.1pV, full range = -100.,,+300 my
Low Range: 1L58 = BinV | full ramge =  -1......+3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y z
High Range 404.480 £ 0.02% (k=2) | 404.852 £ 0.02% (k=2) | 404.B62 + 0,02% (k=2)
Low Range 3.97827 £ 1.50% (k=2) | 3.95875 + 1.50% (k=2) | 397982 + 1.60% (k=2)
Connector Angle
| Connector Angle to be used in DASY system 53.0°+1° 1
Cartificate No: DAE4-387_Sepi0 Page 3ol &
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Appendix (Additional assessments outside the scope of SC50108)
1. DC Voltage Linearity

High Range Reading (pV) Ditference (uV) Error (%)
Channel X + Input 20003285 3.3 -0.00
Channal X + Input 20007 .64 1.88 0.0
Channal X = Input -20003.48 1.18 =0.01
Channel ¥ + Input 200034 23 -1.43 -0.00
Channel ¥ + Input 2000660 0.91 0,00
Channel ¥ = Inpurt -20004,04 0.72 -0.00
Channel Z + Input 200035.38 -0.83 -0.00
Channel £ + Input 20003.869 211 -0.01
ChannelZ - Input -20006.38 -1.50 0.01
Low Range Reading (uV) Difference (uV) Efror (%)
Channel X + Input 2001.63 0.08 0.00
Channel X + Input 202.29 070 0.35
Channel X = Input -187.90 0.60 -0.30
Channel ¥ + Input 200133 -0.07 -0.00
Chanmel ¥ + Input 200.86 -0.80 =0.30
Channel Y = Input -198.87 =123 062
Channel Z + Input 200161 027 0.01
Channel Z + Input 200.80 -0.70 -0.35
Channel Z - Input -169.51 -0.85 0.43
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sac
Common mode High Range Low Range
Input Valtage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 1350 11.58
- 200 -B.64 -11.18
Channel Y 200 -0.81 -1.28
- 200 1.05 Q.09
Channel Z 200 TAT 6.91
- 200 -5.46 -8.01
3. Channel separation
DASY measurement parameters: Auto Zero Time; 3 sec; Maasuring time: 3 sec
Input Voltage (mV) | Channel X (u¥) | Channel ¥ (uV) Channel Z (V)
Channel X 200 - -1.70 0.33
Channel Y 200 10.70 -01.38
Channel Z 200 7.1 7.89
Canificate No: DAE4-387_Sepi0 Page 4 of 5
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4. AD-Converter Values with inputs shorted

DASY measuremant paramaters: Auto Zero Time: 3 sec; Measuring time: 3 sec
High Range (LSB) Low Range (LSB)
Channel X 15969 17468
Channel ¥ 15661 16162
Channel Z 15880 16190

5. Input Offset Measurement
DASY measurement paramaters: Auto Zero Time: 3 sec: Measuring time: 3 sec

Impast 1 0L
Average (4V) | min. Offset (uV) | max. Offsot (uv) | Steh Deviation
Channel X 0.73 -2.58 329 0.62
Channel ¥ 041 -0.49 1.23 0.40
Channel Z -0.80 -1.88 0.30 0.4z
6. Input Offset Current
Mominal Input circuitry offset current on all channals: <25iA
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channel Z 200 200

B. Low Battery Alarm Voltage (Typical values for information)

Typical values Alarm Level (VDC)
Supply (+ Vee) 478
Supply (- Vec) ~7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (ma) Transmitting (mA)
Supply (+ Vce) «+0.01 +8 +14
Supply (- Vec) 001 ;] 8
Cerificate Mo: DAE4-387_Sepid Page 5ol 5
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Client Anbotsl {Auden) Certificate No:  218-97089
CALIBRATION CERTIFICATE
Obect DE35V2 - SN: 4d154

Calibration Procedurals) FO.211.2-003-0°

Calbration Procedures for dipole validation kits
Calibration date: Jun 16, 2024
This calibration Cedtificate documents the traceability o national standards, which realize the physical units of

measurementz(Si). The measurements and the uncenainties with confidence probability are: given on the following
pages and are part of the cerificate.

All calibrations have been conducted in the closed laboratory faciliny. environment temperature22+3C and
humidity <70%.

Calibration Equipment used {M&TE critical for cal'bration)

Primary Standards D # Cal Date{Calibrated by, Certificate No.}  Scheduled Calibration |
Power Meter  NRP2 101918 1 Jul-20 (CTTL, No.J17X04258) Jun-24
Power sensor NRP-Z91 101547 1-Jul-20 (CTTL, No.J17X04256) Jum-21
Reference Probe EX30V4 | SN 7307 18-Feb-21({SPEAG No EX3-T307_Febi8) Feb-22
DAES SN 7T 02-Feb-21{CTTL-SPEAG No Z18-87011) Feb-22
Secondary Standards D# Cal Date(Calibrated by, Cerfificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430  01-Feb-21 (CTTL, No.J 18X00893) Jan-22
Metwork Analyzer ES0TIC | MY46110672  26-Jan-21 (CTTL, No. J18X00854) Jan-22

Mame Function Signature

Calibrated by. Zhas Jing SAR Test Engineer ﬁéf

Reviewed by: i Dianyuan SAR Project Leader

Approved by Lu Bingsong Deputy Dirsctor of the labaratory ,Zi, ﬂi(ﬁ

Issued: Jun 17,

This calibration certficate shall not be reproduced except in full without written approval of the {aboratory
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Glossary:

TSl fissue simulating liquid

ConvF sensitivity in TSL/ NORMx,y,z
MiA 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

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) KDBBBS5664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation;
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

« Measurament 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 T5L: 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 dipale
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurament 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 paint.
No uncerainty 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 s 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 sysiem configuration, as far as not given on page 1

DASY Version DASYS2 52881258
| Extrapolation Advanced Extrapotation
Phantom Tripke Flat Phantom 5.1C
Distance Dipole Ganter - TSL 15 mm with Spaces
f Zoom Scan Resolution dx. dy, dz = § mm
' Frequency 835 MMz + 1 MMz
Head TSL parameters
The followsng paramelars and calculations wers apphied
Température Permittivity Conductivity
Mominal Head TSL parametors 2o'c 415 080mhom |
Measured Head TSL parameters (22002 °C 41048% ummmut
Head TSL temperature change during test <1.0"C — -_
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Candition
SAR measured 250 mW imput power 230mW Ig
SAR for nominal Head TSL parameters nonmalized o 1W 9.24 mW ig £ 20.8 % (k=2)
SAR averaged over 10 o’ (10 g) of Head TSL Caondition
SAR measured 250 mW input power 1.50mW ig
SAR for nomenal Head TSL paramaters normalized o 1W 6.02 mW ig = 204 % (k=2)
Body TSL parameters
The following paramaters and caiculations wene sppled
Temperature Permittivity Conductivity
Wominal Body TSL paramaters 2z0°C 562 0.97 mha/m
Measured Body TSL parameters E20:02)°C 55.4+6 % 0,98 mho/m £ 6 %
Body TSL temperature change during test <i0°C —_— —_
SAR result with Body TSL
SAR averaged over1 o' (1 g) of Body TSL Condition
SAR measured 250 mW input power 243mW ig
SAR for nominal Body TSL paramaters normalized o W 0.67 mW g & 20.8 % (k=2)
SAR averaged over 10 ¢’ (10 g) of Body TSL Condition
SAR measured 250 M input power 181 mW /g
SAR for nominal Body TSL parameters nermalized o 1W 8.38 mW ig = 20.4 % [k=2}
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed (o feed paint 49.20- 3.j0
Retuim Loss - 25.8dB

Antenna Parameters with Body TSL

Iimpadance, fransformad 1o lead paint 48.80- 2.33j0
| Retum Loss = 27.4d8

General Antenna Parameters and Design

Elecirical Delay (one direction) | 1,508 ns ]

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

The dipole s made of standard semingid coamial cable. The center conductor of the feeding fine is directly
connected to the sacond arm of the dipole. The antenna is therefore shor-circuited for DC-signals. On some
of the dipcles, small end caps are added fo the dipole amms in order o improve matching when aded
acconding to the position as axplained in the “Measurement Conditions" paragraph. The SAR data are not
aftected by this change. Tha ovarall dipole length is still according (o the Standard.

Mo sxcessive force must ba appliad io the dipole arms. because thay might bend or the solderad
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, 162021

Fest Laboratory; CTTL, Beijing, China

DUT: Dipole 835 MHe; Type: DE3SVE; Serial: DR3SVY - SN: 4d154
Communication System: UID 0, CW; Frequency: 835 MHz; Duty Cycle: 1:1
Medium parameters used: = 835 MHz: o = 0.39] S/m: &, =40.97; p= 1000 kg/m®
Phantorm section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANS] C63.19-2007)

DASYS Configuration:

s Probe: EXIDVY - SKTI0T; ConvF(10.00, 10.01,10.01); Calibrated; 2/19720:1;
o Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn771; Calibrated: 2021-02-02
« Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 116171
o Measurement SW:DASYS2, Version 52.8 (B); SEMCAD X Version 14.6.10 (7372)

Dipole Calibration/Zoom Sean (Tx7x7) (Tx7x7)Cube 0: Measurement grid; dx=5Smm,
dy=55mm, dz=5mm

Reference Value = 58,14V /im; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.41 Wike

SAR(1 2)= 2.3 Wikg: SAR(10 2) = 1.5 Wikg

Maximum value of SAR (measured) = 2.91 Wike

-4.25

-6.38

s’ :
10.63 e N
0 dB =291 Wikg = 4.64 dBW kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Dae: 06, 16,2021
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz: Tvpe: DE3ISVI; Serial: DE3ISVL - SN: 4d154
Communication System: UID 0, CW: Frequency: 833 MHz:; Duty Cyele: 1:1
Medium paramicters used: F= 835 MHz; o =099 5m; & =5541; p= 1000 kg-'rn!
Phantom scction: Center Section
Measurement Standard: DASY 3 (IEEENEC/ANS] Cod, | 9-200°7)
DASYS Conliguration

*  Probe: EX3DV4 - SN7307: ConvF(9.83 9 83, 9.83): Calibeated: 2192021
«  Scpsor-Surfzce: 2mm (Mechanical Surface Dietection)

+  Electronics: DAF4 Sn771: Calibrated: 2021-02-02

*  Phamom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA: Serial: 1161/1

«  Measurement SW: DASY 5D, Version 318 (B), SEMCAD X Version 14.6,10 (V372)

Dipole Calibration/Zoom Scan (Tx7x7) (TxTx7p Cube O Measurement grid; dx=5mm
dy=3mm. dr=3mm

Reference Value = 34.01 Vim; Power Drifi = 0.01 dB

Peak SAR (extrapolated) = 3.53 Wikg

SAR(L g)= 2.43 Wikg: SAR(10 g) = L.61 Wikg

Muaximum value of SAR (measured) = 3.04 Wk

dB
1]

-1.9%

-3.98

5.6

-7.95

8,494 - —
0D dB = 3.04 W/kg = 483 dBW/ kg
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Impedance Measurement Plot for Body TSL
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CALIBRATION CERTIFICATE
Olbject C1760V2 - SN; 1021
Callbration Procedurais) FO-Z11-2-003-01

Calibration Procedures for dipole vabdation kits
Calibration date; Jully 1, 2021

This calibeation Cerlificate documents the traceability to national slandards, which reglize the physical unita of
measuremeants{Sl), The measurements and the uncedainties with confinence probability are given on the following
pages and are part of the certificate.

All callbrations have been conducted in the closed [aboratory facillly. environmen! lemperalune(22:3C and
humidity<70%.

Calibralion Equipment used (MATE &itical far salibyation)

Prirmary Sm:{a[dgn =y IIIH\_IW_ Cal Date{ Calitwated by, Certificate to ) S&Ed.rlad Calibration i
Power Meter WNRP2 101818 2¥=Jun-21 {CTTL, No.JTGR0477T) M- T
Power sensor NRP-Z91 | 101547 27-dun-21 (CTTL, Mo J18X047TT) Jun-17
Reference Probe EX30VY | SN 7307 19-Feb-21{SPEAGNo.EX3-TI07_Feb186} Feb=17
DAE4 SN 771 (2-Feb-2{CTTL-SPEAG No Z16-87011) Feb-17
Secondary Standards ID# Cal Data{callbratad by Caﬂicﬂta Mo} Scheduled Calibration
Signal Generator EA43BC | MYA0071430 01- FGI:- -2 {G'I'I'L, Mo J1BX00B03) Jar-17
Maotwork Analyzer ESOTIC | MY4B110673  268-Jan-21 (CTTL, No.J18X00884) Jan-7
Manmies Function Sigratura
Calibrated by: Zhao Jng SAR Test Englneos 'gz
Reviewsd by: Qi Dianyuan SAR Project Leader
Approved by. Lu Bingsong Deputy Director of the laboratory 1_ ‘H’T’EF_C
Isaued; July 4,

This calibraton corfificate shall not be reproduced excoptin full without written approval of tl'm Iﬁ:ummrg.r
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Glmar;:
TSL tissue simulating liguid
ConvF sensitivity in TSL/ NORMx, y.2
MFA 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 Technigues®, June 2013

b} IEC 62208-1, "Procedure to measura the Specific Absorption Rate (SAR) For hand-held
devices used in close proximily to the ear (frequency range of 300MHz to 3GHz)", February
2005

¢) IEC 622082, "Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximily to the human body (frequency range of
30MHz to BGHz)", March 2010

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

Additional Documentation:
&) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e 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.

s Antenna Paramelars with TSL: The dipole is mounted with the spacer to position ils feed
point exactly below the center marking of the flat phantom section, with the arms oriented
paraliel to the body axis.

s Feed Point Impedance and Relurn Loss; These paramelers 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
reflecled power. No uncertainty required,

s Elactrical Delay; One-way delay between the SMA connector and the antenna feed point.
Mo uncerainty 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.

s SAR for nominal TSL parameters: The measured TSL parameters are used o calculate the
nominal SAR result,

The reported uncerainty of measurement is stated as the standard uncerlainly of
Measurement multiplied by the coverage factor k=2, which for a normmal distribution
Comesponds to a coverage probability of approximately 95%.
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Measurement Conditions
DASY system configuralion, as far as nol given on page 1. .
DASY Varslon DASYSEZ 52881258
Extrapolation Advanced Extrapolation
Phantom Triphe Finl Phantom 510
Distance Dipele Center - TGL - 10 mm with Spacer
Zoam Sean Resolution dx, dy, dz = 5 mm
Frequency 1760 MHz £ 1 MHz
Head TSL parameters
Tha following parmaters and calculalions were applied.
Temperature Parmittivity Conductivity
Nominal Head TSL paramaeters 20°C 40.1 1,37 mhaim
Measured Head TSL parametors (22.0£0.2) "C 40.5+8 % 1.38 mhoim £ 6 %
Head TSL temperature change during test =1.0°C wran — ]
SAR result with Head TSL
SAR averaged over 1 ¢’ (1 g) of Head TSL Conditian
SAR measured 250 mW Input powear 817 mW g
SAR for nominal Head TSL paramaters normalized Lo 1W 36.9 mW Jig + 20.8 % (k=2)
SAR averaged over 10 o’ (10 g) of Head TSL Conditon
SAR measured 250 mW input pawar 4.84 mW [ g
SAR for nominal Head TSL paramelers nommalized o W 19.8 mW fg £ 20.4 % (=2}
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Hominal Body TSL paramaters 20" 534 1.48 mho/m
Measured Body TSL parameters (22.020.2)°C 6316 % 1.51 mhaim + & %
Body TSL temperature change during lest =1.0°C i i
SAR result with Body TSL
SAR averaged ever 1 cnr’ (1 g) of Body THL Condition
SAR measured 250 mW input power 25 mW i g
SAR for nominal Bady TSL paramelers narmalized to 1W 367 mW Jg & 208 % (k=)
SAR averaged over 10 cm’ (10 gl of Body TSL Condition
5AR measured 250 mW input power 484 miW /g
SAR for nominal Body TSL paramaters narmadized o 1W 16.7 mW ig + 20.4 % (k=2)
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed 1o feed point 48.60- 1.4000
Redumn Loss ) - 33.9d8

Antenna Parameters with Body TSL

| impedance, transtormed to feed point 45,00+ 0810
i Réfturn Loss - 27,508

General Antenna Parameters and Dasign

I_Eladrlnal Delay {one direction) 1.318 n= |

After long term use with 100W radialed power, anly a slight warming of the dipole near the feedpoint can
be measired.

The dipota | made of standard semirgid coaxial cable. Tha center conductor of the feeding line is directly
connected to the sacond arm of the dipole, The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, small end cape are added fo 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 lengih is still according to the Standard.

Mo excessive force must be applied 1o the dipala arms, because they might bend or the soldered
connections near the feedpoint may be damaged.

Additional EUT Data

Manufaiured by | SPEAG
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DASYS Validation Report for Head TSL Diate: 07.01.2021
Test Labaratory; CTTL., Beijing, China
DUT: Dipole 1750 MHz; Type: DI750V; Sevial: D1750V2 - 5N 1021
Communication System: UID 0, CW; Frequency: 1750 MHz; Duty Cycle: 1:1
Medium parameters used: = 1750 MHz: @ = 1.362 S/m; gr= 4049, p = 1000 kp/m3
Phantom section: Center Section
Measurement Standard: DASYS (IEEE/IEC/ANS] CH3.19-2007)
DASY S Configuration;

o Probe; EX3DVA - SNTI0T, ConvF(B.37, B.37, 8.37); Calibrated: 2/192021;

e Sensor-Suiface: 2mm (Mechanical Surface Detection)

e [Electranics: DALY Sa771; Calibrated: 2272021

» Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 116171

s Measurement SW: DASYS2, Version 52 8 (B). SEMCAD X Version 14.6.10 (7372)

System Performance Check/Zoom Scan (Tx7x7) (Tx7x7HCube 0: Measurement grid:
dx=5mm, dy=5mm, dzr=5mm

Reference Value = 471 1V/mi: Power Diift = 0.03 dB

Peak SAR (extrapolated) = 16.4W/kg

SAR(1 g) = 9.17 W/kg; SAR(10 g) = 4.94 W/kg

Maximum value of SAR (measured) = 13.0 W/kg

0 dB = 13.0 W/kg = 11.14 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Chabe: 07.001.2021

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 1750 MHz; Type: DI750VE; Serial: DITS0V2 - SN: 1021
Communication System: UID 0, CW; Frequency: 1750 Mz Duty Cyele: 1:1
Mediwm parameters used: £= 1750 MHz; & = 1.505 §/m; g, = 53.06; p= 1000 kg/m’
Phantom section: Lefl Section
Meazurement Standard: DASY S (IEEE/EC/ANSI C63.19-2007)

DASY S Configuration:

s Probe: EX3DV4E -SNTI07; ConvF(8. 18, 8.18, §.18); Calibrated: 2/19%/2021;

«  Sensor-Surface: Zmm (Mechanical Surface Detection)

« Electronies: DAE4 Sn77 | Colibrated: 2/2/2021

« Phantom: Triple Flat Phantom 5. 1C; Type: QD 000 P51 CA; Serial: 116171

« Measurement SW: DASY 52, Version 52.8 (B); SEMCAD X Version 14.6.10 (7372)

System Performance Chech/@oom Sean (7x7x7) (TxTx7WCube 0; Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value =94.11 Vim; Power Drift = 0,04 dB

Peak SAR (catrapolated) = 16.4 Wikg

SAR(L g) = 9.25 Whg; SAR(L0 g) = 4.94 Wikg

Maximum vale of SAR (measured) = 13,1 W/ikg

di
0

OdB =131 W/kg=11.17 dBW/kg
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Sl CAUERATION LABORATORY
Adid; Mo.S1 Xueyuan Rond. Haidinn Distrsct, Beifing, 100191, Chinn

Tel:™86-10-62 46332079 Fax; +EG-10-62 30 633250k
E-nfdl: etiligehinntilesm Hitp:fwvew, chinatil.en

Impedance Measurement Plot for Body TSL
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TTL 506 .8 a N2 M 50
CALIGRATION LABORATORY GNAS%M
et bir bt kbt Al TN CHAS LO5T0
E-maid: colyichinutloom iz v chingnlin
Cliant Anbotek (Auston) Cortificate No:  222-87090
CALIERATION CERTIFICATE
Onject DADO0VE - SM: BA1TE
Kaimiion ¥ rooe ) FO-Z11-2-003-01
Calibration Procedures for dipole validaton kits
Casbration dabe: Jun 16, 2022

This caliiration Cartificabe documants the raceability to national standards, which realize ihe physical units of
measummeEnts(Si). The measwements and the uncertainties with confidence probabdity are given on the following
pages and are pan of ihe corficale.

All cofbrations have been conducted in the closed laboratory facily. environment lemperaturei22:31T and
hamidiby<70%.

Cafibration Equipmaent used (MATE critical for calibration)

Primary Standards 1] Cal Dato{Calibrated by, Cerbficate No) __ Scheduled Calibrasion
Power Moter NRP2 | 101918 01-Ju-22(CTTL, No J22X04256) Jun-22 |
Powersensor  NRP-Z981 | 101547 01-Juk-22 (CTTL, No J22X04256) Jun-32
Reforence Probe EX30VA | SN 7307 10-Feb22(SPEAGNo EX3-7307_Fabig) Fab-22
DAE4 SN 771 02-Fob-22(CTTL-SPEAG No 222-87011) Feb-22
Secondary Standards | ID# Cal Date{Calibrated by, Cartifcate No)  Scheduled Calibrasion
Signal Generator E4438C | MY4B071430 01-Feb-22(CTTL, No.J19X00893) Jan-22
Network Analyzer ESOTIC | MY46110673  26-Jan-22(CTTL, No.18X00804) Jan-22

N [Fusnetican Segnatura

Calibeated by Zhao Jing SAR Test Enginesr gl

Reviewad by: Qi Dianyuan SAR Project Leader =

Approved by. Lu Bingsong Depuly Director of the laboratory - jh ﬁ%ffz

Issued: Jun 17, 2032

[ This calibealion carlificate shall nol bo reproduced excep! in full without wrilten approval of the laboralory
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" In Colpbpraton with
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CALIBRATION LABORATORY
Add: Mo 81 Nueyuan Rosd, |lskdisn District, Deijisg. 10019, Ching
Tel: #8406 30453 5-20T9 Fa; =B -63M4613-2 104

E-mail. cilifching®] com I wns chinat] om
Glossary:
TSL fissue simulating Bquid
ConvF sensitivity in TSL/ NORM:,y.2
A nat applicabe or nol measuned

Callbration is Performed According to the Following Standards:

a) |[EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wiraless
Communications Davices: Measuremeni Techniques®, Juna 2013

b} IEC 622091, “Procedure to measure the Specific Absorption Rale (SAR) For hand-hekd
devices used in close proximity to the ear (requancy range of 300MHz to 3GHz)", February
2005

| cj IEC 62200-2, *Procadure o measura the Specific Absorplion Rate [SAR) For wireless
. commiunication devices used In close proximily io the human body (frequency range of
J0MHz e BGHz)", March 2010
d) KDBEE5G64, SAR Measurement Requirements for 100 MHz to 8 GHz

Additional Documentation:
&) DASYA/S Systern Handbook

Methods Applied and Interpretation of Parametors:

& Measurement Condifions: Further details are available from the Validation Report al the end
of the certificale, All figures sialed in the cartificate are valid at the frequancy indicated.

» Antenna Parametors with TSL: The dipole is mounted with the spacer to position its feed
point axaclly below the centar marking of the flal phantom section, with the arms onented
paraliel o the body axis.,

«  Faod Poinl impadance and Refum Loss: These paramatars are measured with the dipole
positioned under the liguid filled phantomn, The impedance staled is ransformed from the
measurement at the SMA connectar to the feed point. The Relurn Loss ensunes low
reflected power. Mo uncerainty required.

s Elactrical Delay: Ong-way delay between the SMA connector and the antenna feed point
No uncertainly requined.

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

o SAR novmalized: SAR as measunmed, normalized o an inpul power of 1 W at the antenna
connaclor,

»  SAR for nominal TSL paramelers: The measured TSL parameters ame used lo calculabe the
naminal SAR resull.

The repored uncérainly of measumemenl i staled as the slandard uncertainty of
Measuremen! multiplied by the coverage faclor k=2, which for a normal digtribation
Corresponds to a coverage probability of approximately 85%,

|
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Add: Mo 51 Xucyuan Hoad, Flasan Distri, Befjing. 100191, China
Teb +BL-10-82 HHAR)- 1079 Faoe Bl ] Q-2 I0BE11-1 504

Fatrall” e chiinail oom Hripethawowsohinad oo
Measurament Cenditions
, DASY system cerfiguration, as fas a3 nol given on page 1,
DASY Verslon DASYS2 B2 BA 1258
Extrapalation Advanced Extragalabion
Phaniom Triple Fiad Phantom 5. 1C
Distance Dipale Contor - TSL 10 mm F;‘I-S-F-ﬁl'
Foom Scan Resolution e, dy, dz = 5 mm
Fraguesncy 200 Mz 2 1 bz
Head TSL parameters '
The and calcutions were apphed.
Temperalura Parmistivity Coneuctivity
Nominal Hoad TSL paramotors Frliy i 00 1.40 mhaim
Measured Head TSL paramalers (220 &0.2)°C 3 6% 1,38 mbaim & 6 %
Head TSL tomporature change during best =0 UL il
SAR result with Head TSL
SAR averagod over 1 cm’ (1 g) of Head TSL Cenditon
BAR mesasunid 250 m input powar .00 m i g
SAF Tor eminal Head TSL paramabes. noemalirod ko TW 404 miW ig £ 2008 % (k=2
SAR averaged over 10 i’ (10 gl of Head TSL Condition
| SAR measured 250 MW input powor 528 mW /g
SAR for nominal Head TSL paramobess normalized ko TW 1.3 mW g £ 2004 % [k=Z)
Body TSL paramaters
were sppled.
Temparaiurg Parmitibvity Conductivity
Wominal Body TSL paramaters 20°C 513 1.52 mho/m
Measured Bady THL paramoters [Z20z03°C El3za% 1.54 mhodtm £ 0 %
Body T5L tomporatire chanpe during test 00 =7 ae
SAR result with Body TSL
SAR averaged over 1 can’ (1 gi of Body TSL Condifion
SAR mossurod 250 mW input power 10.1 mW i g
SAR for nominal Bady TSL paramoleds nomalimed io 1W 40,9 W fg £ 20.8 % (k=Z)
BAR avoraged awer 10 cm’ (10 ) of Body TEL Candition
SAR mosdurnd 250 W ingrul powes 530 miW g
SAR for nominal Body TSL paramalisds nomalired 1o 1'W 1.5 mW ig £ 204 % [k=Z)
| Certifieate No: Z22-97090 Page 3 of &
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Appandlx
Antenna Paramoters with Head TSL
Impadance, iransionmed b feed point 5320+ 5.44j0)
Feolurn Loss - 24,348

Antenna Paramaters with Body TSL

impedance, iransformed 1o kad poini 48 80+ 5. 750
Rt Logs « 24 648

Goneral Antenna Parametors and Design

| Eloctrical Delay (one deecion) | 1.304 s

Aflar long lerm use wilh 1000 radisted power, only a slight warming of the dipole ness (he feedpoint can
b measumd.

The dipclo is made of standard semingid coaxial cable. The canter conductor of the feeding line is directly
connected ko tha second arm of ihe dipala. Tha anienra is tharalone shor-circuited for DC-signals. On some
of the dipoles, small end caps ane sdded to tha dipoke arms in ordar o improne malching when leaded
pecording o the position as axplained in the "Measurement Conditions” paragraph Tha SAR data are not
afocted by this change, The overall dipoda length is still according to the Standard
mwmmmwmmu@&em.mmmtmumm
pconnections near tha feadpoint may be damaged.

Additional EUT Data

' Manufactared by SPEAG _ |
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