Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2019/11/8

28 LTE Band 41(HPUE) 20M_QPSK_100RB_00ffset Left Side Smm_Ch40185

Communication System: UID 0, LTE-TDD (0); Frequency: 2549.5 MHz;Duty Cycle: 1:2.33
Medium: HSL 2600 Medium parameters used: f=2549.5 MHz; 6 = 1.989 S/m; &, = 38.447; p =

1000 kg/m’
Ambient Temperature 23.3°C; Liquid Temperature 22.8°C

DASY5 Configuration:

- Probe: EX3DV4 - SN3935; ConvF(7.38, 7.38, 7.38); Calibrated: 2018/11/26

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

- Electronics: DAE4 Sn690; Calibrated: 2019/1/23

- Phantom: SAM2; Type: SAM; Serial: TP-1754

- Measurement SW: DASY 52, Version 52.10 (1); SEMCAD X Version 14.6.11 (7439)

Ch40185/Area Scan (41x81x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 1.12 W/kg

Ch40185/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 21.73 V/m; Power Drift =-0.12 dB

Peak SAR (extrapolated) = 1.44 W/kg

SAR(1 g) = 0.637 W/kg; SAR(10 g) = 0.270 W/kg

Maximum value of SAR (measured) = 1.11 W/kg

-4.27
-8.53
-12.80

-17.06

-21.33

0dB = 1.12 W/kg = 0.49 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2019/11/6

29 WLAN2.4GHz _802.11b 1Mbps_Bottom Side Smm_Ché6

Communication System: UID 0, 802.11b (0); Frequency: 2437 MHz;Duty Cycle: 1:1.025
Medium: HSL 2450 Medium parameters used (interpolated): f = 2437 MHz; 6 = 1.741 S/m; ¢, =

40.095; p = 1000 kg/m’
Ambient Temperature : 23.2 ‘C; Liquid Temperature : 22.7 C

DASY5 Configuration:

- Probe: EX3DV4 - SN3935; ConvF(7.69, 7.69, 7.69); Calibrated: 2018/11/26

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

- Electronics: DAE4 Sn690; Calibrated: 2019/1/23

- Phantom: SAM2; Type: SAM; Serial: TP-1754

- Measurement SW: DASY52, Version 52.10 (1); SEMCAD X Version 14.6.11 (7439)

Ché6/Area Scan (41x91x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.892 W/kg

Ch6/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 14.06 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 0.991 W/kg

SAR(1 g) = 0.403 W/kg; SAR(10 g) = 0.163 W/kg

Maximum value of SAR (measured) = 0.756 W/kg

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB = 0.892 W/kg = -0.50 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2019/11/6

30_Bluetooth_1Mbps_Bottom Side Smm_Ch0

Communication System: UID 0, Bluetooth (0); Frequency: 2402 MHz;Duty Cycle: 1:1.292
Medium: HSL 2450 Medium parameters used: f= 2402 MHz; 6 = 1.704 S/m; ¢, = 40.239; p =

1000 kg/m’
Ambient Temperature 23.2°C; Liquid Temperature 22.7C

DASY5 Configuration:

- Probe: EX3DV4 - SN3935; ConvF(7.69, 7.69, 7.69); Calibrated: 2018/11/26

- Sensor-Surface: 1.4mm (Mechanica Surface Detection)

- Electronics: DAE4 Sn690; Calibrated: 2019/1/23

- Phantom: SAM2; Type: SAM; Serid: TP-1754

- Measurement SW: DASY 52, Version 52.10 (1); SEMCAD X Version 14.6.11 (7439)

Cho0/Area Scan (41x91x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.181 W/kg

Ch0/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 6.911 V/m; Power Drift=0.17 dB

Peak SAR (extrapolated) = 0.217 W/kg

SAR(1 g) = 0.091 W/kg; SAR(10 g) = 0.036 W/kg

Maximum value of SAR (measured) = 0.168 W/kg

-h.60
-11.20
-16.80

-22.40

-28.00

0 dB = 0.181 W/kg =-7.42 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2019/11/10

31_WLANS5.2GHz_802.11n-HT40 MCS0_Bottom Side_Smm_Ch38

Communication System: UID 0, 802.11n (0); Frequency: 5190 MHz;Duty Cycle: 1:1.159
Medium: HSL 5000 Medium parameters used: f= 5190 MHz; 6 = 4.521 S/m; &, = 36.525; p =

1000 kg/m’
Ambient Temperature 23.2°C; Liquid Temperature 22.7 C

DASY5 Configuration:

- Probe: EX3DV4 - SN3843; ConvF(4.74, 4.74, 4.74); Calibrated: 2019/9/26

- Sensor-Surface: 1.4mm (Mechanica Surface Detection)

- Electronics: DAE4 Sn1279; Calibrated: 2018/10/22

- Phantom: SAM2; Type: SAM; Serial: TP-1697

- Measurement SW: DASY52, Version 52.10 (1); SEMCAD X Version 14.6.11 (7439)

Ch38/Area Scan (51x101x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.580 W/kg

Ch38/Zoom Scan (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 10.16 V/m; Power Drift =-0.19 dB

Peak SAR (extrapolated) = 0.799 W/kg

SAR(1 g) = 0.268 W/kg; SAR(10 g) = 0.089 W/kg

Maximum value of SAR (measured) = 0.549 W/kg

-h.60

-11.20

-16.80

-22.40

-28.00

0 dB = 0.580 W/kg = -2.37 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2019/11/13

34 WLANSGHz _802.11n-HT40 MCS0_Bottom Side Smm_Ch159

Communication System: UID 0, 802.11n (0); Frequency: 5795 MHz;Duty Cycle: 1:1.159
Medium: HSL 5000 Medium parameters used: f= 5795 MHz; 6 = 5.207 S/m; &, = 35.516; p =

1000 kg/m’
Ambient Temperature 23.2°C; Liquid Temperature 22.7 C

DASY5 Configuration:

- Probe: EX3DV4 - SN3843; ConvF(4.44, 4.44, 4.44); Calibrated: 2019/9/26

- Sensor-Surface: 1.4mm (Mechanica Surface Detection)

- Electronics: DAE4 Sn1279; Calibrated: 2018/10/22

- Phantom: SAM1; Type: SAM; Seria: TP-1697

- Measurement SW: DASY52, Version 52.10 (1); SEMCAD X Version 14.6.11 (7439)

Ch159/Area Scan (51x101x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.475 W/kg

Ch159/Z.oom Scan (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 7.702 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 0.726 W/kg

SAR(1 g) = 0.199 W/kg; SAR(10 g) = 0.055 W/kg

Maximum value of SAR (measured) = 0.495 W/kg

-h.60
-11.20
-16.80

-22.40

-28.00

0 dB = 0.495 W/kg = -3.05 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2019/10/27

35_WCDMA Band V_RMC 12.2Kbps_Back_S5mm_Ch4132

Communication System: UID 0, WCDMA (0); Frequency: 826.4 MHz;Duty Cycle: 1:1

Medium: HSL 850 Medium parameters used: f = 826.4 MHz; 6 = 0.92 S/m; &, = 42.315; p = 1000
kg/m®

Ambient Temperature : 23.3 °C; Liquid Temperature : 22.7 C

DASY5 Configuration:

- Probe: EX3DV4 - SN3935; ConvF(10.48, 10.48, 10.48); Cdlibrated: 2018/11/26

- Sensor-Surface: 1.4mm (Mechanica Surface Detection)

- Electronics: DAE4 Sn690; Calibrated: 2019/1/23

- Phantom: SAM2; Type: SAM; Serial: TP-1754

- Measurement SW: DASY 52, Version 52.10 (1); SEMCAD X Version 14.6.11 (7439)

Ch4132/Area Scan (71x71x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 1.76 W/kg

Ch4132/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 32.77 V/m; Power Drift =-0.03 dB

Peak SAR (extrapolated) = 2.13 W/kg

SAR(1 g) = 1.17 W/kg; SAR(10 g) = 0.703 W/kg

Maximum value of SAR (measured) = 1.73 W/kg

-b.38
-12.77
-19.15

-2h.5h4

-31.92

0 dB = 1.76 W/kg = 2.46 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2019/10/25

36_ WCDMA Band IV_RMC 12.2Kbps_Front_Smm_Ch1513

Communication System: UID 0, WCDMA (0); Frequency: 1752.6 MHz;Duty Cycle: 1:1
Medium: HSL 1750 Medium parameters used: f=1752.6 MHz; o = 1.385 S/m; &, = 39.691; p
=1000 kg/m’

Ambient Temperature 23.2°C; Liquid Temperature 22.6 C

DASY5 Configuration:

- Probe: EX3DV4 - SN3935; ConvF(8.91, 8.91, 8.91); Calibrated: 2018/11/26

- Sensor-Surface: 1.4mm (Mechanica Surface Detection)

- Electronics: DAE4 Sn690; Calibrated: 2019/1/23

- Phantom: SAM2; Type: SAM; Serid: TP-1754

- Measurement SW: DASY 52, Version 52.10 (1); SEMCAD X Version 14.6.11 (7439)

Ch1513/Area Scan (71x71x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 1.62 W/kg

Ch1513/Zoom Scan (6x6x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 23.19 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 1.96 W/kg

SAR(1 g) = 1.04 W/kg; SAR(10 g) = 0.545 W/kg

Maximum value of SAR (measured) = 1.58 W/kg

-4.6b
-9.32
-13.97

-18.63

-23.29

0dB = 1.62 W/kg =2.10 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2019/11/3

37_WCDMA Band |I_RMC 12.2Kbps_Front_5mm_Ch9538

Communication System: UID 0, WCDMA (0); Frequency: 1907.6 MHz;Duty Cycle: 1:1
Medium: HSL 1900 Medium parameters used: f=1907.6 MHz; o = 1.421 S/m; &, = 39.413; p
=1000 kg/m’

Ambient Temperature 23.2°C; Liquid Temperature 22.9°C

DASY5 Configuration:

- Probe: EX3DV4 - SN3935; ConvF(8.5, 8.5, 8.5); Calibrated: 2018/11/26

- Sensor-Surface: 1.4mm (Mechanica Surface Detection)

- Electronics: DAE4 Sn690; Calibrated: 2019/1/23

- Phantom: SAM2; Type: SAM; Serid: TP-1754

- Measurement SW: DASY 52, Version 52.10 (1); SEMCAD X Version 14.6.11 (7439)

Ch9538/Area Scan (71x71x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 1.36 W/kg

Ch9538/Z0om Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 15.54 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 1.73 W/kg

SAR(1 g) = 0.872 W/kg; SAR(10 g) = 0.443 W/kg

Maximum value of SAR (measured) = 1.40 W/kg

-h.60
-11.20
-16.80

-22.40

-28.00

0dB = 1.36 W/kg = 1.34 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2019/10/31

38 LTE Band 12_10M_QPSK_ 1RB_00ffset_ Back_Smm_Ch23095

Communication System: UID 0, LTE-FDD (0); Frequency: 707.5 MHz;Duty Cycle: 1:1

Medium: HSL 750 Medium parameters used: = 707.5 MHz; 6 = 0.852 S/m; &, = 42.282; p = 1000
kg/m®

Ambient Temperature 23.3°C; Liquid Temperature 22.8°C

DASY5 Configuration:

- Probe: EX3DV4 - SN3935; ConvF(10.83, 10.83, 10.83); Calibrated: 2018/11/26

- Sensor-Surface: 1.4mm (Mechanica Surface Detection)

- Electronics: DAE4 Sn690; Calibrated: 2019/1/23

- Phantom: SAM2; Type: SAM; Serid: TP-1754

- Measurement SW: DASY 52, Version 52.10 (1); SEMCAD X Version 14.6.11 (7439)

Ch23095/Area Scan (71x71x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.971 W/kg

Ch23095/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 28.85 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 1.35 W/kg

SAR(1 g) = 0.723 W/kg; SAR(10 g) = 0.441 W/kg

Maximum value of SAR (measured) = 1.08 W/kg

-6.66
-13.31
-19.97

-2b.62

-33.28

0dB =0.971 W/kg =-0.13 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2019/10/31

39 LTE Band 13_10M_QPSK_25RB_00ffset_ Back Smm_Ch23230

Communication System: UID 0, LTE-FDD (0); Frequency: 782 MHz;Duty Cycle: 1:1

Medium: HSL 750 Medium parameters used: f = 782 MHz; 6 = 0.923 S/m; &, = 41.296; p = 1000
kg/m®

Ambient Temperature 23.3°C; Liquid Temperature 22.8°C

DASY5 Configuration:

- Probe: EX3DV4 - SN3935; ConvF(10.83, 10.83, 10.83); Calibrated: 2018/11/26

- Sensor-Surface: 1.4mm (Mechanica Surface Detection)

- Electronics: DAE4 Sn690; Calibrated: 2019/1/23

- Phantom: SAM2; Type: SAM; Serid: TP-1754

- Measurement SW: DASY 52, Version 52.10 (1); SEMCAD X Version 14.6.11 (7439)

Ch23230/Area Scan (71x71x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 1.06 W/kg

Ch23230/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 25.61 V/m; Power Drift=0.19 dB

Peak SAR (extrapolated) = 1.57 W/kg

SAR(1 g) = 0.918 W/kg; SAR(10 g) = 0.512 W/kg

Maximum value of SAR (measured) = 1.21 W/kg

-b.08
-12.16
-18.24

-24.32

-30.40

0 dB = 1.06 W/kg = 0.25 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2019/10/27

40 LTE Band 26_15M_QPSK_36RB_00ffset Back_Smm_Ch26865

Communication System: UID 0, LTE-FDD (0); Frequency: 831.5 MHz;Duty Cycle: 1:1

Medium: HSL 850 Medium parameters used: = 831.5 MHz; 6 = 0.925 S/m; &, = 42.258; p = 1000
kg/m®

Ambient Temperature 23.3°C; Liquid Temperature 22.7 C

DASY5 Configuration:

- Probe: EX3DV4 - SN3935; ConvF(10.48, 10.48, 10.48); Calibrated: 2018/11/26

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

- Electronics: DAE4 Sn690; Calibrated: 2019/1/23

- Phantom: SAM2; Type: SAM; Serial: TP-1754

- Measurement SW: DASY 52, Version 52.10 (1); SEMCAD X Version 14.6.11 (7439)

Ch26865/Area Scan (71x71x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 1.32 W/kg

Ch26865/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 28.43 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 1.59 W/kg

SAR(1 g) = 0.998 W/kg; SAR(10 g) = 0.541 W/kg

Maximum value of SAR (measured) = 1.27 W/kg

-h.47
-10.93
-156.40

-21.8b

-27.33

0dB =132 W/kg=1.21 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2019/11/3

41_LTE Band 25 _20M_QPSK_1RB_00ffset_Front Smm_Ch26590

Communication System: UID 0, LTE-FDD (0); Frequency: 1905 MHz;Duty Cycle: 1:1
Medium: HSL 1900 Medium parameters used: f= 1905 MHz; 6 = 1.419 S/m; ¢, = 39.424; p =

1000 kg/m’
Ambient Temperature 23.2°C; Liquid Temperature 22.9°C

DASY5 Configuration:

- Probe: EX3DV4 - SN3935; ConvF(8.5, 8.5, 8.5); Calibrated: 2018/11/26

- Sensor-Surface: 1.4mm (Mechanica Surface Detection)

- Electronics: DAE4 Sn690; Calibrated: 2019/1/23

- Phantom: SAM2; Type: SAM; Serid: TP-1754

- Measurement SW: DASY 52, Version 52.10 (1); SEMCAD X Version 14.6.11 (7439)

Ch26590/Area Scan (71x71x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 1.38 W/kg

Ch26590/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 15.26 V/m; Power Drift =-0.10 dB

Peak SAR (extrapolated) = 1.62 W/kg

SAR(1 g) = 0.827 W/kg; SAR(10 g) = 0.423 W/kg

Maximum value of SAR (measured) = 1.33 W/kg

-h.60
-11.20
-16.80

-22.40

-28.00

0 dB = 1.38 W/kg = 1.40 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2019/10/25

42 _LTE Band 66 20M_QPSK_1RB_00ffset Front Smm_Ch132572

Communication System: UID 0, LTE-FDD (0); Frequency: 1770 MHz;Duty Cycle: 1:1
Medium: HSL 1750 Medium parameters used: f= 1770 MHz; 6 = 1.401 S/m; & = 39.629; p =

1000 kg/m’
Ambient Temperature 23.2°C; Liquid Temperature 22.6 C

DASY5 Configuration:

- Probe: EX3DV4 - SN3935; ConvF(8.91, 8.91, 8.91); Calibrated: 2018/11/26

- Sensor-Surface: 1.4mm (Mechanica Surface Detection)

- Electronics: DAE4 Sn690; Calibrated: 2019/1/23

- Phantom: SAM2; Type: SAM; Serid: TP-1754

- Measurement SW: DASY 52, Version 52.10 (1); SEMCAD X Version 14.6.11 (7439)

Ch132572/Area Scan (71x71x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 1.40 W/kg

Ch132572/Z.o0om Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 16.49 V/m; Power Drift =-0.07 dB

Peak SAR (extrapolated) = 1.70 W/kg

SAR(1 g) = 0.935 W/kg; SAR(10 g) = 0.495 W/kg

Maximum value of SAR (measured) = 1.45 W/kg

-b.60
-13.20
-19.79

-26.39

-32.99

0 dB = 1.40 W/kg = 1.46 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2019/11/8

43 LTE Band 7_20M_QPSK_SO0RB_00ffset_ Front Smm_Ch21100

Communication System: UID 0, LTE-FDD (0); Frequency: 2535 MHz;Duty Cycle: 1:1
Medium: HSL 2600 Medium parameters used: f= 2535 MHz; 6 = 1.969 S/m; ¢, = 38.504; p =

1000 kg/m’
Ambient Temperature 23.3°C; Liquid Temperature 22.8°C

DASY5 Configuration:

- Probe: EX3DV4 - SN3935; ConvF(7.38, 7.38, 7.38); Calibrated: 2018/11/26

- Sensor-Surface: 1.4mm (Mechanica Surface Detection)

- Electronics: DAE4 Sn690; Calibrated: 2019/1/23

- Phantom: SAM2; Type: SAM; Serid: TP-1754

- Measurement SW: DASY52, Version 52.10 (1); SEMCAD X Version 14.6.11 (7439)

Ch21100/Area Scan (81x81x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 1.12 W/kg

Ch21100/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 15.24 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 1.68 W/kg

SAR(1 g) = 0.731 W/kg; SAR(10 g) = 0.353 W/kg

Maximum value of SAR (measured) = 1.30 W/kg

-b.00
-12.00
-18.00

-24.00

-30.00

0dB = 1.12 W/kg = 0.49 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2019/11/8

44 LTE Band 41 20M_QPSK_IRB_0Offset Front Smm_Ch39750

Communication System: UID 0, LTE-TDD (0); Frequency: 2506 MHz;Duty Cycle: 1:1.59
Medium: HSL 2600 Medium parameters used: f= 2506 MHz; 6 = 1.933 S/m; ¢, = 38.627; p =

1000 kg/m’
Ambient Temperature 23.3°C; Liquid Temperature 22.8°C

DASY5 Configuration:

- Probe: EX3DV4 - SN3935; ConvF(7.38, 7.38, 7.38); Calibrated: 2018/11/26

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

- Electronics: DAE4 Sn690; Calibrated: 2019/1/23

- Phantom: SAM2; Type: SAM; Serial: TP-1754

- Measurement SW: DASY 52, Version 52.10 (1); SEMCAD X Version 14.6.11 (7439)

Ch39750/Area Scan (91x81x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 1.15 W/kg

Ch39750/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 12.65 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 1.87 W/kg

SAR(1 g) = 0.782 W/kg; SAR(10 g) = 0.355 W/kg

Maximum value of SAR (measured) = 1.43 W/kg

-b.00
-12.00
-18.00

-24.00

-30.00

0dB=1.15 W/kg=0.61 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2019/11/8

45 _LTE Band 41(HPUE) 20M_QPSK_1RB_00Offset_Front_Smm_Ch40185

Communication System: UID 0, LTE-TDD (0); Frequency: 2549.5 MHz;Duty Cycle: 1:2.33
Medium: HSL 2600 Medium parameters used: f=2549.5 MHz; 6 = 1.989 S/m; &, = 38.447; p =

1000 kg/m’
Ambient Temperature 23.3°C; Liquid Temperature 22.8°C

DASY5 Configuration:

- Probe: EX3DV4 - SN3935; ConvF(7.38, 7.38, 7.38); Calibrated: 2018/11/26

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

- Electronics: DAE4 Sn690; Calibrated: 2019/1/23

- Phantom: SAM2; Type: SAM; Serial: TP-1754

- Measurement SW: DASY 52, Version 52.10 (1); SEMCAD X Version 14.6.11 (7439)

Ch40185/Area Scan (91x81x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.799 W/kg

Ch40185/Zoom Scan (7x8x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 9.821 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 1.19 W/kg

SAR(1 g) = 0.524 W/kg; SAR(10 g) = 0.240 W/kg

Maximum value of SAR (measured) = 0.909 W/kg

db
0

7.00 TN

-14.00

21.00 &

-28.00

-35.00
0 dB = 0.799 W/kg = -0.97 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2019/11/6

46_WLAN2.4GHz_802.11b 1Mbps_Front Smm_Chl1

Communication System: UID 0, 802.11b (0); Frequency: 2462 MHz;Duty Cycle: 1:1.025
Medium: HSL 2450 Medium parameters used: f= 2462 MHz; 6 = 1.769 S/m; ¢, = 40.01; p = 1000
kg/m®

Ambient Temperature 23.2°C; Liquid Temperature 22.7C

DASY5 Configuration:

- Probe: EX3DV4 - SN3935; ConvF(7.69, 7.69, 7.69); Calibrated: 2018/11/26

- Sensor-Surface: 1.4mm (Mechanica Surface Detection)

- Electronics: DAE4 Sn690; Calibrated: 2019/1/23

- Phantom: SAM2; Type: SAM; Serid: TP-1754

- Measurement SW: DASY 52, Version 52.10 (1); SEMCAD X Version 14.6.11 (7439)

Chl11/Area Scan (81x81x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.309 W/kg

Ch11/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.167 V/m; Power Drift =-0.09 dB

Peak SAR (extrapolated) = 0.544 W/kg

SAR(1 g) = 0.235 W/kg; SAR(10 g) = 0.098 W/kg

Maximum value of SAR (measured) = 0.322 W/kg

-3.49
-b.98
-10.47

-13.96

-17.4%

0 dB = 0.309 W/kg =-5.10 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2019/11/6

47 Bluetooth_1Mbps_Front_Smm_Ch0

Communication System: UID 0, Bluetooth (0); Frequency: 2402 MHz;Duty Cycle: 1:1.292
Medium: HSL 2450 Medium parameters used: f= 2402 MHz; 6 = 1.704 S/m; ¢, = 40.239; p =

1000 kg/m’
Ambient Temperature 23.2°C; Liquid Temperature 22.7 C

DASY5 Configuration:

- Probe: EX3DV4 - SN3935; ConvF(7.69, 7.69, 7.69); Calibrated: 2018/11/26

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

- Electronics: DAE4 Sn690; Calibrated: 2019/1/23

- Phantom: SAM2; Type: SAM; Serial: TP-1754

- Measurement SW: DASY 52, Version 52.10 (1); SEMCAD X Version 14.6.11 (7439)

Cho0/Area Scan (91x91x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.110 W/kg

Ch0/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 2.574 V/m; Power Drift =-0.06 dB

Peak SAR (extrapolated) = 0.153 W/kg

SAR(1 g) = 0.066 W/kg; SAR(10 g) = 0.027 W/kg

Maximum value of SAR (measured) = 0.122 W/kg

-h.60
-11.20
-16.80

-22.40

-28.00

0dB=0.110 W/kg = -9.59 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2019/11/10

48 WLANS5.2GHz_802.11n-HT40 MCSO0_Front Smm_Ch38

Communication System: UID 0, 802.11n (0); Frequency: 5190 MHz;Duty Cycle: 1:1.159
Medium: HSL 5000 Medium parameters used: f= 5190 MHz; 6 = 4.521 S/m; &, = 36.525; p =

1000 kg/m’
Ambient Temperature 23.2°C; Liquid Temperature 22.7C

DASY5 Configuration:

- Probe: EX3DV4 - SN3843; ConvF(4.74, 4.74, 4.74); Calibrated: 2019/9/26

- Sensor-Surface: 1.4mm (Mechanica Surface Detection)

- Electronics: DAE4 Sn690; Calibrated: 2019/1/23

- Phantom: SAM2; Type: SAM; Serial: TP-1697

- Measurement SW: DASY 52, Version 52.10 (1); SEMCAD X Version 14.6.11 (7439)

Ch38/Area Scan (101x101x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.524 W/kg

Ch38/Zoom Scan (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 1.588 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 0.805 W/kg

SAR(1 g) = 0.248 W/kg; SAR(10 g) = 0.073 W/kg

Maximum value of SAR (measured) = 0.545 W/kg

-h.60
-11.20
-16.80

-22.40

-28.00

0 dB = 0.524 W/kg =-2.81 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2019/11/10

49 WLANS.3GHz_802.11n-HT40 MCS0_Front Smm_Ch54

Communication System: UID 0, 802.11n (0); Frequency: 5270 MHz;Duty Cycle: 1:1.159
Medium: HSL 5000 Medium parameters used: f= 5270 MHz; 6 = 4.623 S/m; ¢, = 36.391; p =

1000 kg/m’
Ambient Temperature 23.2°C; Liquid Temperature 22.7C

DASY5 Configuration:

- Probe: EX3DV4 - SN3843; ConvF(4.74, 4.74, 4.74); Calibrated: 2019/9/26

- Sensor-Surface: 1.4mm (Mechanica Surface Detection)

- Electronics: DAE4 Sn690; Calibrated: 2019/1/23

- Phantom: SAM2; Type: SAM; Serial: TP-1697

- Measurement SW: DASY 52, Version 52.10 (1); SEMCAD X Version 14.6.11 (7439)

Ch54/Area Scan (101x101x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.536 W/kg

Ch54/Z.o0om Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 2.159 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 0.780 W/kg

SAR(1 g) = 0.236 W/kg; SAR(10 g) = 0.071 W/kg

Maximum value of SAR (measured) = 0.522 W/kg

-h.60
-11.20
-16.80

-22.40

-28.00

0 dB = 0.536 W/kg =-2.71 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2019/11/9

50 WLANS5.5GHz_802.11n-HT40 MCS0_Front_Smm_Ch102

Communication System: UID 0, 802.11n (0); Frequency: 5510 MHz;Duty Cycle: 1:1.159
Medium: HSL 5000 Medium parameters used: f= 5510 MHz; 6 = 4.883 S/m; &, =35.979; p =

1000 kg/m’
Ambient Temperature 23.4°C; Liquid Temperature 22.6 C

DASY5 Configuration:

- Probe: EX3DV4 - SN3843; ConvF(4.47, 4.47, 4.47); Calibrated: 2019/9/26

- Sensor-Surface: 1.4mm (Mechanica Surface Detection)

- Electronics: DAE4 Sn690; Calibrated: 2019/1/23

- Phantom: SAM2; Type: SAM; Serial: TP-1697

- Measurement SW: DASY 52, Version 52.10 (1); SEMCAD X Version 14.6.11 (7439)

Ch102/Area Scan (101x101x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.731 W/kg

Ch102/Zoom Scan (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 2.989 V/m; Power Drift =-0.04 dB

Peak SAR (extrapolated) = 1.07 W/kg

SAR(1 g) = 0.305 W/kg; SAR(10 g) = 0.095 W/kg

Maximum value of SAR (measured) = 0.700 W/kg

-h.60
-11.20
-16.80

-22.40

-28.00

0 dB =0.731 W/kg =-1.36 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2019/11/13

51_WLAN5.8GHz_802.11n-HT40 MCSO0_Front_Smm_Ch159

Communication System: UID 0, 802.11n (0); Frequency: 5795 MHz;Duty Cycle: 1:1.159
Medium: HSL 5000 Medium parameters used: f= 5795 MHz; 6 = 5.207 S/m; &, = 35.516; p =

1000 kg/m’
Ambient Temperature 23.2°C; Liquid Temperature 22.7C

DASY5 Configuration:

- Probe: EX3DV4 - SN3843; ConvF(4.44, 4.44, 4.44); Calibrated: 2019/9/26

- Sensor-Surface: 1.4mm (Mechanica Surface Detection)

- Electronics: DAE4 Sn690; Calibrated: 2019/1/23

- Phantom: SAM2; Type: SAM; Serial: TP-1697

- Measurement SW: DASY 52, Version 52.10 (1); SEMCAD X Version 14.6.11 (7439)

Ch159/Area Scan (101x101x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.212 W/kg

Ch159/Z.oom Scan (9x9x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 1.624 V/m; Power Drift =-0.09 dB

Peak SAR (extrapolated) = 0.321 W/kg

SAR(1 g) = 0.065 W/kg; SAR(10 g) = 0.020 W/kg

Maximum value of SAR (measured) = 0.215 W/kg

-h.60
-11.20
-16.80

-22.40

-28.00

0 dB =0.212 W/kg = -6.74 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2020/2/26

52 _LoRa_Front_ Smm_Ch926

Communication System: UID 0, Lora (0); Frequency: 926 MHz;Duty Cycle: 1:7.353

Medium: HSL. 900 Medium parameters used: =926 MHz; 6 = 1.011 S/m; &, = 41.594; p = 1000
kg/m’

Ambient Temperature : 23.5 ‘C; Liquid Temperature : 22.8 C

DASYS Configuration:

- Probe: ES3DV3 - SN3293; ConvF(6.23, 6.23, 6.23); Calibrated: 2019/11/25

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

- Electronics: DAE4 Sn1338; Calibrated: 2019/11/20

- Phantom: SAM2; Type: SAM; Serial: TP-1503

- Measurement SW: DASY52, Version 52.10 (1); SEMCAD X Version 14.6.13 (7474)

Ch926/Area Scan (71x71x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.337 W/kg

Ch926/Zoom Scan (6x6x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 7.595 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 0.545 W/kg

SAR(1 g) = 0.240 W/kg; SAR(10 g) = 0.109 W/kg
Maximum value of SAR (measured) = 0.299 W/kg

-3.95

-7.90

1S

-15.81

-19.76

0 dB =0.299 W/kg = -5.24 dBW/kg
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Appendix C. DASY Calibration Certificate

The DASY calibration certificates are shown as follows.
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Client Sporton Certificate No: Z19-60081

CALIBRATION CERTIFICATE
Object D750V3 - SN: 1087
Calibration Procedure(s) FF-211.003-01

Calibration Procedures for dipole validation kits

Calibration date: March 27, 2019

This calibration Certificale 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 parl of the centificate.

All callbrations have been conducted in the closed laboratory facility. environment ltemperature(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 106277 20-Aug-18 (CTTL, No.J18X06862) Aug-19
Power sensor NRPBS 104281 20-Aug-18 (CTTL, No.J18X06862) Aug-19
Reference Probe EX3DV4 | SN 3617 31-Jan-19(SPEAG No.EX3-3617_Jan19) Jan-20
DAE4 SN 1331 06-Feb-1%SPEAG No DAE4-1331_Feb18) Feb-20
Secondary Standards ID# Cal Date{Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 23-Jan-198 (CTTL, No.J19X003386) Jan-20
NetworkAnalyzer ES071C | MY46110673  24-Jan-19 (CTTL, No.J19X00547) Jan-20

Name Function Signature

Cafihratad by: Zhao Jing SAR Test Engineer é ;L

Reviewed by: Lin Hao SAR Test Engineer ﬁ)ta%)

Approves by: Qi Dianyuan SAR Project Leader .;:%;‘_z,-——f

Issued: March 29, 2018
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Centificate No: Z19-60081 Page 1 of &
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Add: No 51 Xeeyuin Road, Haidion District, Beijing, 100091, Chiog
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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 2016

c) IEC 82208-2, “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.

» 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 85%.

Certificate No: Z19-6008 Page 2 of &
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Fax: +86-1U-623046733-2504
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Measurement Conditions
DASY system configuration, as far as not glven on page 1.
DASY Version DASYS2 52.102.1485
Extrapolation Advanced Extrapolation
Phantom Triple Fiat Phantom 5.1C
Distance Dipole Centeor - TSL 16 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 750 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temporature Permittivity Conductivity
Nominal Head TSL parameters 220°C 41.8 0.89 mho/m
Moasured Head TSL parameters (2204£02)"C 430+6% 090 mho/m + 8 %
Head TSL temperature change during test <1.0'C = =
SAR result with Head TSL
SAR averaged over 1 ¢’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.10 Wikg
SAR for nominal Head TSL parameters normalized to 1W B.36 Wikg £18.8 % (k=2)
SAR averaged over 10 cm’ {10 g) of Head TSL Condition
SAR measured 250 mW Input power 1.42 Wikg
SAR for nominal Head TS\ parameters normalized to 1W 5.65 Wikg £ 18.7 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parametors 220°C 555 0.86 mho/m
Measured Body TSL parameters (22040.2)°C 56946 % 0.94 mho/m & & %
Body TSL temperature change during test <1.0°C — -
SAR result with Body TSL
SAR averaged over 1 ¢’ (1 g) of Body TSL Condition
SAR measured 250 mW input powear 2.08 Wikg
SAR for nominai Body TSL parameters normallzed to 1W 8.58 Wikg + 18.8 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Body TSL Candition
SAR measured 250 mW input power 1.41 Wikg
SAR for nominal Body TSL parameters normalized to 1W 5.76 Wikg £18.7 % (k=2)

Certificate No: Z19-6008 |

Page 3 of &
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed lo feed paint 52.40- 2 590
Return Loss - 29.3dB

Antenna Parameters with Body TSL

Impedance, ransformed (o fead paint 51.60- 3 860
Retum Loss - 27.7dB

General Antenna Parameters and Design

Electrical Delay (one direction) 0.808 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 according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG

Certificate No: Z19-60081 Page 4 of 8
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DASYS Validation Report for Head TSL Date: 03.26.2019
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1087
Communication System: UID 0, CW; Frequency: 750 MHz; Duty Cyele: 1:1
Medium parameters used: = 750 MHz; o = 0.903 S/m: & = 43.01; p = 1000 kg/m3
Phantom section: Right Section
DASYS Configuration:

» Probe: EX3DVA4 - SN3617; ConvF(10.03, 10.03, 10.03) @ 750 MHz: Calibrated:
1/3172019

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

« Electronics: DAE4 Sn1331; Calibrated: 2/6/2019

« Phantom: MFP_V5.1C ; Type: QD 000 PSICA: Serial: 1062

*  Measurement SW: DASYS2, Version 52.10 (2); SEMCAD X Version 14.6.12
(7450)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 55,05 Vim; Power Drift = 0,01 dB
Peak SAR (extrupolated) = 3,00 Wikg
SAR(1 g) = 2.1 W/kg; SAR(10 g) = 1.42 W/kg
Maximum value of SAR (measured) = 2.72 Wikg
d8
o

-1.86
o i

-5.57

-1.42

-9.28

0 dB =2.72 W/kg = 4.35 dBW/kg

Certificate No: Z19-60081 Page Sof &
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 03.26.2019
Test Laboratory: CTTL., Beijing, China
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1087
Communication System: UID 0, CW; Frequency: 750 MHz; Duty Cycle: 1:1
Medium parameters used: = 750 Mz, o = 0.935 S/m; & = 56.85; p = 1000 kg/m3
Phantom section: Center Section
DASYS Confliguration;

« Probe: EX3DV4 - SN3617; ConvF(9.85, 9.85, 9.85) @ 750 MHz; Calibrated:
173172019

« Sensor-Surface: |.4mm (Mechanical Surface Detection)

¢ Electronics: DAE4 Snl33); Calibrated: 2/6/2019

o  Phantom: MFP_V5.1C ; Type: QD 000 PS1CA; Serial: 1062

o Measurement SW: DASYS52, Version 52.10 (2); SEMCAD X Version 14.6.12
(7450)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5Smm

Reference Value = 53.71 V/im; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.08 W/kg

SAR(1 g) = 2.09 W/kg; SAR(10 g) = 1.41 W/kg

Maximum value of SAR (measured) = 2.75 Wikg

a8 |
0

-1.94

-3.89

-5.83

-1.78

-9.72

0 dB = 2.75 W/kg = 4.39 dBW/kg

Centificate No: Z19-60081 Page 7 of &
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Impedance Measurement Plot for Body TSL
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Client Sporton Certificate No:  Z19-60082
CALIBRATION CERTIFICATE
Object DB35V2 - SN: 4d151
Calibration Procedure(s) FF-Z11.003-01

Calibration Procedures for dipole validation kits

Calibration date: March 27, 2019

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(5/). The measurements and the uncerainties with confidence probability are given on the following
pages and are part of the cerfificate.

All calibrations have been conducled in the closed labaoratory facility: environment temperature(22+3)¢ and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D# Cal Date(Calibratad by, Certificate No.) Scheduled Calibration
Power Meler NRP2 108277 20-Aug-18{CTTL, No.J1BX0BBE2) Aug-19
Power sensor NRPES 104291 20-Aug-18 (CTTL, No.J1BX06862) Aug-19
Reference Probe EX3DV4 | SN 3617 31-Jan-19(SPEAG No EX3-3617_Jan19) Jan-20
DAE4 SN 1331 06-Feb-19(SPEAGN0.DAE4-1331_Feb19) Feb-20
Secondary Standards ID# Cal Date{Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 23-Jan-19 (CTTL, No.J18X00336) Jan-20
NetworkAnalyzer ES071C | MY46110673 24-Jan-18 (CTTL, No.J18X00547) Jan-20

Name Function Sigrature

Callbrated by: Zhao Jing SAR Test Engineer -é {

Reviewed by: Lin Hao SAR Tes! Engineer ﬁr -?ny

Approved by: Qi Dianyuan SAR Project Leader %

Issued: March 30, 2019
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Cerificate No: Z19-60082 Page 1 of 8
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y,z
N/A nol 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
8GHz)", July 2016

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 8GHz)", March 2010

d) KDBB65664, SAR Measurement Requirements for 100 MHz to 8 GHz

Additional Documentation:
e) DASY4/5 System Handbook

memuds 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 Paramefers 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.

+ 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 uncerainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of appmxlmataly 95%.

Certificate No: Z19-60082 Page 2 of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS2 52102 1495
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dy, dy, dz =5 mm
Frequency 835 MHz + 1 Mz
Head TSL parameters
The fellowing paramelers and calculations were applied.
Temperaiure Permittivity Conductivity
Nominal Head TSL parametars 220"C 415 0.80 mhofm
Measured Head TSL paramoeters {220+02)*C 427+6% 0.93 mho/m + 6 %
Head TSL temperature change during test <1.0°C — -
SAR result with Head TSL
SAR averaged over 1 ¢m' (1 g) of Head TSL Cendition
SAR measured 250 mW inpul power 2.36 Wikg
SAR for nominal Head TSL parametars normalized to 1W 9.30 Wikg £18.8 % (k=2)
SAR averaged over 10 em’ {10 g) of Hoad TSL Caondilion
SAR measured 250 mW inpul power 1.56 Wikg
SAR for nominal Head TSL parameters normalized to 1W B.16 Wikg £ 18.7 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 56.2 0.87 mha/m
Measured Body TSL parameters (22.0+02)°C 56.7+£6% 0.94 mho/m 4+ 8 %
Body TSL temperature change during test <i.0°C — —_—
SAR result with Body TSL
SAR averaged over 1 ¢m (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.32 Wikg
SAR for nominal Body TSL parameters normalized to 1W 9.53 W /kg £ 18.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL Condition
SAR measured 250 mW input power 1.52 Wika
SAR for nominal Body TSL paramelers normalized to W 6.20 Wikg £ 18.7 % (k=2)

Certificate No: Z19-60082
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed 1o feed point 50.80- 3280
Return Loss - 28.5d8

Antenna Parameters with Body TSL

Impedance, transformed (o fead paint 48, 70- 3,88i0
Return Loss - 25.5d8

General Antenna Parameters and Design

Electrical Defay (one direction) 1.253 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint carn
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 nol
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

Manmufaciured by SPEAG

Centificate No: Z19-60082 Page 4 of 8
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DASYS Validation Report for Head TSL
Test Laboratory: CTTL, Beijing, China

DUT: Dipole 835 MHz; Type: DB35V2; Serial: DB3SV2 - SN: 4d151

Dare: 03.26.2019

Communication System: UID 0, CW; Frequency: 835 MHz; Duty Cyele: 1:1
Medium parameters used: £= 835 MHz; 6 = 0.925 S/m; & = 42.68; p = 1000 kg/m3

Phantom seetion: Right Section
DASYS Configuration:

« Probe: EX3DV4 - SN3617; Convl(9.75, 9.75, 9.75) (@) 835 MHz; Calibrited:

1/31/2019

= Sensor-Surface: | 4mm (Mechanical Surface Detection)
» Electronics: DAE4 Snl331; Calibrated: 2/6/2019
o  Phantom: MFP_V5.1C ; Type: QD 000 PSICA; Serial: 1062

« Measuremént SW: DASYS2, Version 52.10(2): SEMCAD X Version 14.6.12

(7450)

Dipole Calibration/Zoom Sean (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,

dy=5mm, dz=5mm

Reference Value = 57,34 Vim: Power Drift = 0,00 d3

Peak SAR (extrapolated) = 3.55 Wikg
SAR(1 g) = 2.36 Wikg; SAR(10 g) = 1.56 W/kg
Maximum value of SAR (measured) = 3.14 W/kg

-3.98
-5.98

-1.97

0 dB = 3.14 W/kg = 4,97 dBW/kg

Cerniffcute No: Z19-60082 Page S ol 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 03.26.2019
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d151
Communication System: UID 0, CW; Frequency: 835 MHz; Duty Cycle: 1:1
Medium parameters used: = 835 MHz: o= 0,944 S/m; &, = 56.66: p = 1000 kg/m3
Phantom section: Center Section
DASYS Configuration:

» Probe: EX3DV4 - SN3617; ConvF(9.61, 9.61, 9.61) @ 835 MHz: Calibrated:
1/31/2019
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn1331; Calibrated: 2/6/2019
o  Phantom: MFP_V5.1C ; Type: QD 000 PS1CA; Serial: 1062
Measurement SW: DASYS2, Version 52.10 (2); SEMCAD X Version 14.6.12
(7450)
Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm.
dy=5mm, dz=5mm
Reference Value = 56.03 V/im; Power Drift = 0.04 dB
Peak SAR (extrapolated) = 3.53 W/kg
SAR(1 g) =2.32 W/kg; SAR(10 g) = 1.52 W/kg
Maximum value of SAR (measured) = 3.12 W/ikg

db
0

-2.04
-1.08
-6.13

-8.17

-10.21

0 dB = 3.12 W/kg = 4.94 dBW/kg
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Impedance Measurement Plot for Body TSL
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CALIBRATION CERTIFICATE

Object DOOOV2 - SN:1d137

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

Calibration Procedures for dipole validation kils

Calibration date: March 28, 2018

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(S1). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the cerificate.

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 1D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106277 20-Aug-18 (CTTL, No.J18X06862) Aug-19
Power sensor NRP8S | 104201 20-Aug-18 (CTTL, No.J18X06862) Aug-19
Reference Probe EX3DV4 | SN 3617 31-Jan-19(SPEAG No. EX3-3617_Jan18) Jan-20
DAE4 SN 1331 06-Feb-19(SPEAG No. DAE4-1331_Feb19) Feb-20
Secondary Standards D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 23-Jan-19 (CTTL, No.J19X00336) Jan-20
NetworkAnalyzer ES071C | MY46110673  24-Jan-19 (CTTL, No.J18X00547) Jan-20

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer gﬂ

Hviea by Lin Hao SAR Test Engineer ﬂf A

Appraved by: Qi Dianyuan SAR Project Leader —gl

Issued: March 30, 2019
This callbration 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 2016

c) IEC 62208-2, "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 MMz 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 Retum 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.

* 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 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%.

Cenificate No: Z19-60083 Page 2 ol 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS52 52.10.2.1485
Extrapolation Advancad Extrapalation
Phantom Triple Fiat Phantom 5.1C
Distance Dipole Center - TSL 15 mm wilth Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 800 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 415 0.87 mhafm
Measured Head TSL parameters (220£02)C 426+6% 0.87 mho/m £6 %
Head TSL temperature change during test <1.0"C e -
SAR result with Head TSL
SAR averaged over 1 om’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 267 Whg
SAR for nominal Head TSL parameters normalized to 1W 10.8 Wikg £ 18.8 % (k=2)
SAR averagod over 10 ¢m’ (10 g) of Head TSL Condition
SAR measUred 250 mW inpul power 1.76 Whkg
SAR for nominal Head TSL parametars normaiized to TW 7.08 Wikg £18.7 % (k=2)

Certificate No: Z19-60083
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 48.40-1.77j0
Raturn Loss - 34.5dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.278ns

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-circulted 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

Certificate No: Z19-60083 Page 4 of 6
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DASYS Validation Report for Head TSL Date; 03.27.2019
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 900 MEz; Type: D900V2; Serial: DO00OV2 - SN: 1d137
Communieation System: UID 0, CW; Frequency: 900 MHz; Duty Cyele: 1:1
Medium parameters used: = 900 MHz; o = 0,965 S/m; &, = 42.62; p = 1000 kg/m3
Phantom section: Right Section
DASYS Configuration:

«  Probe: EX3DV4A - SN3617; ConvF(9.66, 9.66, 9.66) @ 900 MHz: Calibrated:
173122019

o Sensor-Surface: | 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Snl1331; Calibrated: 2/6/2019

» Phantom: MFP_V5,1C ; Type: QD 000 PSICA; Serial: 1062

«  Measwrement SW: DASYS2, Version 52.10 (2); SEMCAD X Version 14.6.12
(7450)

Dipole Calibration/Zoom Sean (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 59.37 Vim; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 3.99 Wikg

SAR(I g) = 2.67 Wikg; SAR(10 g) = 1.76 Wikg

Maximum value of SAR (measured) = 3.54 Wikg

-4.08

-b.12

0 dB = 3.54 W/kg = 5.49 dBW/kg

Cenificate No: Z19-60083 Page 5 of 6
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Impedance Measurement Plot for Head TSL
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CALIBRATION CERTIFICATE
Object D1750V2 - SN: 1090

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

Calibration Procedures for dipole validation kits
Calibration date: March 27, 2019

This calibration Cerfificate 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 106277 20-Aug-18 (CTTL, No.J18X06882) Aug-19
Power sensor NRPES 104201 20-Aug-18 (CTTL, No.J18X06862) Aug-18
Reference Probe EX3DV4 | SN 3617 31-Jan-19(SPEAG,No.EX3-3617_Jan19) Jan-20
DAE4 SN 1331 06-Feb-19(SPEAG No.DAE4-1331_Feb19) Feb-20
Secondary Standards 1D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Genaralor E4438C | MY49071430 23-Jan-19 (CTTL. No,J19X003386) Jan-20
NetworkAnalyzer ESO71C | MY46110673  24-Jan-18 (CTTL, No.J1 ax00547) Jan-20

Name Function Signature

Caltbrated by: Zhao Jing SAR Test Engineer —5 7

Revisuad by: Lin Hao SAR Test Engineer 7

Approved by: Qi Dianyuan SAR Froject Leader %

Issued: March 29, 2019
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 lo 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 2016

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:

» 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 1o 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 conneclor 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,

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 uncerlainty 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 nol glven on page 1.
DASY Version DASYS52 52.10.2.1405
Extrapolation Advanced Extrapoiation
Phantom Triple Fiat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resaolution dx, dy, dz = 5 mm
Frequency 1750 MHz + 1 MMz
Head TSL parameters
The following parameters and calculations were applied.
Tempearature Permittivity Conductivity
Nominal Head TSL parameters 20°C 401 1.37 mhaim
Measured Head TSL parameters {22.0+0.2)"C 413+8% 1.37 mho/m £ 6 %
Head TSL temperature change during test <1.0°C —_— —
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.04 Wikg
SAR far nominal Head TSL parameters normalized to 1W 36.4 Wikg £ 18.8 % (k=2)
SAR averaged ovor 10 cm’ {10 g) of Head TSL Condition
SAR maasyred 250 mW input power 4.78 Wiy
SAR for nominal Head TSL parametars normalized to 1W 19.2 Wikg £ 18.7 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL paramoters 220°C 534 1.48 mhoim
Measured Body TSL parametors {220+ 0.2)"C 550+6% 145 mho/m £ 8 %
Body TSL temperature change during test <1.0°C — —
SAR result with Body TSL
SAR averaged over 1 ¢’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.21 Wikg
SAR for nominal Body TSL parameters normalized to 1W A7.7 Wikg £ 18.8 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Body TSL Condition
SAR measured 250 mW input power 4,80 Wikg
SAR for nominal Body TSL parameters normalized 1o W 19.9 Wikg + 18.7 % (k=2)

Cenificale No: Z19-60084
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to fesd paint 47 50)- 2.34 |0
Ratum Loss -202dB

Antenna Parameters with Body TSL

Impadance, transformed lo fead poinl 4380-210i0
Return Loss -232d8

General Antenna Parameters and Design

Elactrical Delay (one direction) 1.085 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
accerding to the position as explairied 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

Manufaciurad by SPEAG

Centificate No: Z19-60084 Page 4 of &
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DASYS Validation Report for Head TSL Date: 03.26.2019

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1090
Communication System: UID 0, CW; Frequency: 1750 MHz; Duty Cyele: 1:1
Medium parameters used: = 1750 MHz o = 1.37 S/m; g, = 41.27; p = 1000 kg/m3
Phantom section: Right Section

DASYS Configuration:

«  Probe: EX3DV4 - SN3617; ConvF(8.38, 8.38, 8.38) @ 1750 Miz; Calibrated:
1/31/2019

«  Sensor-Surface: | 4mm (Mechanical Surface Detection)

» Electronics: DAE4 Snl1331; Calibrated: 2/6/2019

« Phantom: MFP_V5.1C ; Type: QD 000 PS1CA; Serial: 1062

«  Measurement SW: DASYS2, Version 52.10(2); SEMCAD X Version 14.6.12
(7450)

System Performance Cheek/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 89.03 Vim; Power Drift = 0,03 dB

Peak SAR (extrapolated) = 17.1 W/kg

SAR(1 g) = 9.04 Wikg; SAR(10 g) = 4.79 W/kg

Maximum value of SAR (measured) = 14.2 Wikg

dB
|
-3.36 |
b.72

10,07 ‘

-13.43 !

-16.79

0dB =142 W/kg = 11.52 dBW/kg

Certificate Mo 2 19-60084 Poge S ol s
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 03.26.2019
Test Laboratory; CTTL, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serinl: DI750V2 - SN: 1090
Communication System: UID 0, CW; Frequency: 1750 MHz Duty Cycle: 1:1
Medium parameters used: = 1750 MHz: o = 1.449 S/m; g, = 54.97; p = 1000 kg/m3
Phantom section: Center Section
DASYS Configuration:

«  Probe: EX3DV4 - SN3617; ConvF(8.03, 8.03, 8.03) @ 1750 MHz: Calibrated:
1/3172019

= Sensor-Surface: |.4mm (Mechanical Surface Detection)

« Electronies: DAE4 Snl331; Calibrated: 2/6/2019

« Phantom: MFP_V5.1C ; Type: QD 000 P5S1CA; Serial: 1062

«  Measurement SW: DASYS2, Version 52,10 (2); SEMCAD X Version 14.6,12
(7450)

System Performance Check/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid;
dx=5mm, dy=5mm, dz=5mm

Reference Value = 93,13 Vim; Power Drift =-0,04 dB

Peak SAR (extrapolated) = 16.8 Wikg

SAR( g) =921 W/kg: SAR(10 g) = 4.89 W/kg

Maximum value of SAR (measured) = 14.2 Wikg

-13.03

-16.29

0dB=14.2 Wikg = 11.52 dBW/kg

Certificate No: Z19-60084 Page 7ol %
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Impedance Measurement Plot for Body TSL
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Client Sporton Certificate No: Z19-60085
CALIBRATION CERTIFICATE
Object D1900V2 - SN: 5d170
Calibration Procedure(s) FF-211-003-01

Calibration Procedures for dipole validation kits
Calibration date: March 26, 2018

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 parl of the cerlificate.

All calibrations have been conducted in the closed laboratory facility: enviranment lemparature(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 106277 20-Aug-18 (CTTL, No.J18X06862) Aug-19
Power sensor NRP8S 104291 20-Aug-18 (CTTL, No.J1BX06862) Aug-19
Reference Probe EX3DV4 | SN 3617 3-Jan-19{SPEAGNo EX3-3617_Jan19) Jan-20
DAEA4 SN 1331 06-Feb-19%(SPEAGNo.DAE4-1331_Feb19) Feb-20
Secondary Standards D# Cal Date(Calibrated by, Cerlilicate No.) Schaduled Calibration
Signal Generalor E4438C | MY49071430 23-Jan-19 (CTTL, No.J18X00336) Jan-20
NetworkAnalyzer ES071C | MY46110673 24-Jan-19 (CTTL, No.J19X00547) Jan-20

Name Function Signature

Calfbrated by: Zhao Jing SAR Test Engineer g i,

Reviewed by: Lin Hao SAR Test Engineer ‘;Fd"-?"‘{)

s Qi Dianyuan SAR Project Leader =

Issued: March 29, 2019
This calibration certificate shall not be reproduced except in full without written approval of the laboratory

Certificate No: Z19-60085 Page | of §
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lossary:

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) |[EEE 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 2016 '

¢) IEC 62208-2, "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 flal 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.

* Eleclrical 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 staled as the standard uncerainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Correspends to a coverage probability of approximately 95%.

Certificute No: Z19-60085 Page 2008
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Measurement Conditions
DASY system configuration), as far as nol given on page 1
DASY Version DASYS2 52.10,2 1485
Extrapolation Advanced Extrapolation
Phantom Triple Fiat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 1800 MHz £ 1 MHz
Head TSL parameters
The following parametars and calculstions were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mha/m
Meoasurod Head TSL parametors (220x02)*C 405+68% 1.44 mho/m £ 6%
Head TSL temperature change during test <1.0'C ore -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Conaition
SAR measured 250 mW input power 9,90 Wikg
SAR for nominal Head TSL parameters normalized to 1W 39.0 Wikg £ 18.8 % (k=2)
SAR averaged over 10 ¢’ (10 g) of Head TSL Candition
SAR measured 250 mW input power 5.12 Wikg
SAR for nominal Head TSL. parametars normalized to 1W 20.3 Wikg £ 18.7 % (k=2)
Body TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Body TSL paramelers 220°C 533 1.52 mho/m
Measured Body TSL parameters (220+02)°C 545+6% 1.56 mho/m £ 6 %
Body TSL temperature change during test =1.0°C o -
SAR result with Body TSL
SAR averaged over 1 ¢/’ (1 g) of Body TSL Congdition
SAR measured 250 mW Input power 10.1 Wikg
SAR for nominal Body TSL parameters normalized to TW 40.0 Wikg £ 18.8 % (k=2)
SAR averaged over 10 ¢’ (10 g) of Body TSL Condition
SAR measurad 250 mW input power 5.28 Wikg
SAR for nominal Body TSL parameters nomalized to 1W 21.0 Wikg £ 18.7 % (k=2)

Certificate No: Z19-60085
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformad lo feed point 5170+ 6730
Retumn Loss - 23.3d8

Antenna Parameters with Body TSL

Impedance, transformed (o feed point 47 80+ 67240
Retum Loss - 22 8dB

General Antenna Parameters and Design

Electrical Delay (one diraction) 1.068 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 o the second arm of the dipale. 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 Condilions” paragraph. The SAR data are not
affacted by this change. The overall dipole length is still according 1o 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

Certificate No: Z19-60083 Page 4 of &
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DASYS Validation Report for Head TSL Dute: 03.26.2019
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 54170
Communication System: UID 0, CW; Frequency: 1900 MHz; Duty Cycle: 1:1
Medium parameters used: = 1900 MHz: o= 1.441 S/m: g, = 40.48; p = 1000 kg/m3
Phantom section: Center Section
DASYS Configuration:

« Probe: EX3DV4 - SN3617: ConvF(8.14, 8.14, 8.14) (@ 1900 MHz: Calibrated:
1/31/2019

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

o Electronics: DAE4 Snl1331; Calibrated: 2/6/2019

»  Phantom: MFP_V5.1C ; Type: QD 000 PS1CA; Serial; 1062

»  Measurement SW: DASYS52, Version 52,10 (2); SEMCAD X Version 14.6.12
(7450)

System Performance Cheek/Zoom Scan (7x7x7) (7x7x7)V/Cube 0: Measurement grid:
dx=3mm, dy=5mm, dz=5mm

Reference Value = 97.54 Vim; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 18.9 Wikg

SAR(1 ) = 9.9 W/kg; SAR(10 g) = 5.12 Wikg

Maximum value of SAR (measured) = 15.6 Wikg

dB '
] |

-3.57
=113 |
-10.70

14.26 ‘
&

0 dB = 15.6 W/kg = 11.93 dBW/kg

-17.83

Certificate No: Z19-60085 Page sof s



Add: No $1 Xueyubn Road, Huddban District, Beijing, 100191, China
Tel: 8- 10-62304633-2079 Fax: +B0-10-623M633-2504
E-mail: etibialchinautl. édin Boitpefwww chinattlcn

Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 03.26.2019

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d170
Communication System: UID 0, CW; Frequency: 1900 MHz; Duty Cyele: 1:1
Medium parameters used: = 1900 MHz: o = 1.56 S/m; g = 54.52; p = 1000 kg/m3
Phantom section: Right Section

DASYS Configuration:

»  Probe: EX3DV4 - SN3617; ConvF(7.78, 7.78, 7.78) i@ 1900 MHz: Calibrated:
/3172019

« Sensor-Surface: L4mm (Mechanical Surface Detection)

¢ Electronics: DAE4 Sn1331; Calibruted: 2/6/2019

« Phantom: MFP_V5.1C ; Type: QD 000 P51CA; Serial: 1062

«  Measurement SW: DASYS2, Version 52.10 (2); SEMCAD X Version 14.6.12
(7450)

System Performance Cheek/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, de=5mm

Reference Value = 9548 V/m: Power Drift = 0.04 dB

Peak SAR (extrapolated) = 18.6 Wikg

SAR(1 g) = 10.1 W/kg; SAR(10 g) = 5.28 W/kg

Maximum value of SAR (measured) = 15.7 Wikg

= TS

-17.26

0dB =157 W/kg = 11.96 dBW/kg
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Impedance Measurement Plot for Body TSL
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CALIBRATION CERTIFICATE

Object D2450V2 - SN: 908

Calibration Procedura(s) FF.Z11-003-01

Calibration Procedures for dipole validation kils
Calibration date: March 25, 2019

This calibration Certificate documents the traceability lo 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 certificale.

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

Calibration Equipment used (MATE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Cerlificate No.) Scheduled Calibration
Power Metar NRP2 1068277 20-Aug-18 (CTTL, No.J18X06862) Aug-18
Power sensor NRP8S 104291 20-Aug-18 (CTTL, No.J18X06862) Aug-18
Reference Probe EX3DV4 | SN 3617 31-Jan-19(SPEAGNo.EX3-3617_Jan19) Jan-20
DAE4 SN 1331 06-Feb-18(SPEAGNo.DAE4-1331_Feb19) Feb-20
Secondary Standards D # Cal Date(Calibrated by, Ceriificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430 23-Jan-19 (CTTL, No.J19X00338) Jan-20
NetworkAnalyzer ES0T1C | MY46110673  24-Jan-19 (CTTL, No.J19X00547) Jan-20

Name Function Sianature

Callbrated by: Zhao Jing SAR Test Engineer ‘5. 1

Reviewed by. Lin Hao SAR Test Engineer 1] 5%

Approved by: Qi Dianyuan SAR Project Leader e

Issued: March 28, 2019
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Cenilicate No: £19-60087 Page | ol 4
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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 300MHMz to
6GHz2)", July 2016

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 68 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

» Measurement Conditions: Further detalls 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.

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: Z19-60087 Page 2 of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASY52 52.10.2 1485
Extrapolation Advanced Extrapolation
Phantom Triple Fiat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = § mm
Frequency 2450 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were appliad.
Temperature Permittivity Conductivity
Nominal Head TSL parametors 220°C 382 1.80 mho/m
Measured Head TSL parameters (22.0+0.2) *C 30B6+£6% 1.84 mholm £6 %
Head TSL tamperature change during test <1.0"C — -
SAR result with Head TSL
SAR avoraged over 1 ¢m’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 133 Wrikg
SAR for nominal Head TSL parameters normalized to 1W 52.8 Wikg £ 18.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 6.07 Wikg
SAR for nominal Head TSL parametars nomalized to TW 24.2 Wikg £ 18.7 % (k=2)
Body TSL parameters
The following parameters and calculations were applled
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52.7 1.95 mhoim
Measured Body TSL parameters (22.0£02)°C 53B+8% 2.00 mhoim £ 8 %
Body TSL temperature change during test <1.0°C — —_—
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSI Condition
SAR measured 250 mW input power 12.8 Wikg
SAR for nominal Body TSL paramelers normalized to 1W 50.8 Wikg £ 18.8 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Body TSL Condition
SAR mieasured 250 mW input power 5.81 Whkg
SAR for nominal Body TSL parameters normalized to 1W 23.6 Wikg £ 18.7 % (k=2)
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5730+ 5180

Retum Loss - 21.6dB
Antenna Parameters with Body TSL

Impedance, transformed to feed point 5260+ 5810

Retumn Loss <24 1dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1020 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 lo 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

Certificate No: Z19-60087
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DASYS Validation Report for Head TSL Date: 03.25.2019

Test Laboratory: CTTL, Betjing, China

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 908
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: = 2450 MHz; o = 1.841 S/m; & = 39.63; p = 1000 kg/m3
Phantom section: Right Section

DASYS Configuration:

« Probe: EX3DVE -SN3617; ConvF(7.62, 7.62, 7.62) (@ 2450 MHz; Calibrated:
173172019

«  Sensor-Surface: 1 4mm (Mechanical Surface Detection)

«  Eleetronics: DAE4 Snl331; Calibrated: 2/6/2019

« Phantom: MEFP_V5.1C ; Type: QD 000 PS1CA; Serial: 1062

«  Measurement SW: DASY32, Version 52.10 (2); SEMCAD X Version 14.6.12
(7450)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5Smm.
dy=5mm, de=5mm

Reference Value = 96.04 Vim; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 28.3 Wike

SAR(I g) = 13,3 W/kg; SAR(10 g) = 6.07 W/kg

Maximum value of SAR (measured) = 22.4 Wikg

db
0

-4.59

-0.18

13.77 i

18.36 |

-22.95 |

0 dB =224 Wikg = 13,50 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 03.25.2019
Test Labormtory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 908
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:]
Medium parameters used: f= 2450 MHz; o = 2.003 S/m; g = 53.78; p = 1000 kg/m3
Phantom section: Center Section
DASYS Configuration:

» Probe: EX3DV4 -8SN3617; ConvF(7.79, 7.79, 7.79) (@ 2450 MHz; Calibrated:
13172019

« Sensor-Surface: | 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Snl331; Calibrated: 2/6/2019

¢ Phantom: MFP_V5.1C ; Type: QD 000 PS1CA; Serial: 1062

»  Measurement SW: DASYS2, Version 52,10 (2); SEMCAD X Version 14.6.12
(7450)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 95.51 Vim; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 27.1 W/kg

SAR(I g) = 12,8 W/kg; SAR(10 g) = 5.91 W/kg

Maximum value of SAR (measured) = 21.4 W/ikg

dB
0

-4.45

-8.90

-13.34

-17.719

22.24 ' |

0 dB = 21.4 Wikg = 13.30 dBW/kg
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Impedance Measurement Plot for Body TSL
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— CALIBRATION LABORATORY

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504

E-mail: cttl@chinattl.com http://www.chinattl.cn
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMXx,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 2016

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:

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.

e 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.

o 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.

e 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.

e 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: Z19-60060 Page 2 of 8
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CALIBRATION LAEBORATORY

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China

Tel: +86-10-62304633-2079
E-mail: ctti@chinattl.com

Measurement Conditions

Fax: +86-10-62304633-2504
http://www.chinattl.cn

DASY system configuration, as far as not given on page 1.

DASY Version DASY52 52.10.2.1495
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz=5mm
Frequency 2600 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.0 1.96 mho/m
Measured Head TSL parameters (22.0+0.2) °C 38916 % 1.99 mho/m £6 %
Head TSL temperature change during test <1.0°C

SAR result with Head TSL

SAR averaged over 1 cm® (1 g) of Head TSL

Condition

SAR measured

250 mW input power

14.5 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

57.6 W/kg * 18.8 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL

Condition

SAR measured

250 mW input power

6.41 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

25.5 W/kg * 18.7 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 52.5 2.16 mho/m
Measured Body TSL parameters (22.0+£0.2) °C 5206 % 2.14 mho/m £ 6 %

Body TSL temperature change during test

<1.0°C

SAR result with Body TSL

SAR averaged over1 ¢cm’ (1 g) of Body TSL

Condition

SAR measured

250 mW input power

13.4 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

53.7 Wikg + 18.8 % (k=2)

SAR averaged over 10 cm’® (10 g) of Body TSL

Condition

SAR measured

250 mW input power

5.93 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

23.7 Wikg + 18.7 % (k=2)

Page 3 of 8




_# L In Caollaboration with
. 17T7. s p e a g
_‘f CALIBRATION LABORATORY
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Appendix(Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 49.60- 6.35)Q

Return Loss -23.9dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 46.0Q- 5.66jQ

Return Loss -22.8dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.016 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 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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Accradited by the Swiss Accreditaticn Sarvide (SAS) Ascreditation Ne.: SCS 0108

The Swiss Accreditation Sarvice is one of the signatorics lo the EA
Multitateral Agreemént for the recognition of calibration certificates

ciet  Sporton Certificate No: D5GH2V2-1113_Sep19
[CALIBRATION CERTIFICATE

Object D5GHzV2 - SN:1113

Calibration proceduras) QA CAL-22.v4

Calibration Procedure for SAR Validation Sources between 3-6 GHz

Galibration date: September 24, 2019

Ths calibration cérificats decumants the traceability to natioral standards, which realize tha physical units of maasurements (S1)
This measurements and the uncedainties with mnlidenca-mbahi'lityr are givin an the following pages and are part of the certificats.
All ealibrations have been conducted in the clesed Isboratory faciity: snvironment temperature (22 + 3)'C and humidity < 70%.

Calibration Equipmant used (M&TE critical fo callbration)

Primary Standards g Cal Date {Carfilicate No.) Schaduled Calibration
Power meter NAP SN; 104778 03-Apr-19 (Mo, 217-02892/012883) Apr-20

Fowarsensor NAF-Z99 SNy 103244 D3-Apr-19 (No. 217-02622) Apr-20

Fower sensar NAP-Z91 SN: 103245 03-Apr-18'(Mo, 217-02853) Agr-20

Feferance 20 dB Attenuator SN: 5058 {20k) D4-Apr-18 (Mo, 217-02894) Apr-20

Type-N mismalch combination SN:5047.2/ 06327  04-Apr-19 (Mo, 217-02885) Apr-20

Reterence Probe EX30V4 SN: 3503 25-Mar-18 (No. EX3-3503_Mar{9) War-20

DAE4 SN: 801 30-Apr-18 (Mo, DAE4-E01_Aprig) Apr-20

Secondary Standards i0e Check Date (in house) Schedulad Check
Fower meter E44198 SN: GRIDS12475 30-Cot-14 (in house check Feb-18) In hintsie cheek: O¢t20
Fower sensor HP 84814 SN US3r29Z783 O7-0e-15 (in hoose check Oct-18) In House check: Oci-20
Pewer sensor HE B4B1A SN: MY41082347 O7-001-15 (in housa chack O&1-18) In house check: Cet-20
AF generator RES SMT-D6 SM: 100972 15-Jun-15 [in house chack Ocl-18) In house check: Ooi-20
Network Analyzer Agilent ES358A | SN: 1JS41080477 B1-Mar-14 (in house check Oct18) In haisse cheok: Oct-19

Marrig Function Signature
Cafibrated by: Jaton Kastratl Labaratory Technician ;:ﬁ/ﬁ W
L}
Approved by; Katia Pokovic Technical Manager ﬂ

lsseed: September 25, 2019
This calibration cerificate shall not be reproduced axcept in tull without written appraval of the laboratary,
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Zeughausstrasse 43, 8004 Zurich, Switzerland £ rﬁ@" Swiss Calibration Service
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Accredited by tha Swiss Accreditalion Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration 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 Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62208-1, “Measurement procedure for the assessment of Specific Absorption Rate

(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

¢) IEC 62209-2, "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 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 Retumn 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.

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 resuilt.

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%.

Cerificate No: D5GHzV2-1113_Sep1d Page 2 of 8




Measurement Conditions

DASY system configuration, as far as not given on pags 1.
DASY Version DASYS V52102
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10.mm with Spacer

Zoom Scan Resolution

cx, dy = 4.0 mm, dz =1.4mm

Giraded Ratio = 1.4 (Z direction)

Frequency

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

Head TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Neminal Head TSL parameters 22.0%C 359 4.71 mhg/m
Measured Head TSL parameters (22,0 20.2)°C 3B1£6% 4.53 mhe/m £ 6 %
Head TSL temperature change during test =D57C - ——
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 8.08 W/kg
SAR for nominal Head TSL parameters nomnalized to 1W 80.5 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g of Head TSL condition
SAR measured 100 mW input power 233 Wikg

SAR for nominal Head TSL paramelers

narmalized to 1W

23.1 Wikg = 19.5 % (k=2)

Head TSL parameters at 5600 MHz

The following parameters and catculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 355 5.07 mho/m
Measured Head TSL parameters (22.0 +0.2) °C. 346+6% 4.88 mho/m £ 6 %
Head TSL temperature change during test <05°C — —_
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.40 Wikg

SAR for nominal Head TSL paramaters

normaiized to TW

83.4 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 MW input power 2.40 Wikg
SAR for nominal Head TSL parameters normalized to 1W 23.8 Wikg = 19.5 % (k=2)

Certificate No: DSGHzV2-1113_Sep19

Page 3 ¢f 8




Head TSL parameters at 5750 MHz

Thie following parameters and calculations were applied.

Temperature Permittivity Conductivity
Mominal Head TSL parameters. 220°C 354 5.22 mho/m
Measured Head TSL paramelers (22.0£0.2) °C 344 6% 5.03 mho/m £6 %
Head TSL temperature change during test <05°C e s
SAR result with Head TSL at 5750 MHz
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 100 mW. input power 8.06 W/kg
SAR for nominal Head TSL parametars normalized to 1TW 80.0 W/kg = 19.9 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 100 mW input power 2.30 Wikg

SAR tor nominal Head TSL parameters

normalized to 1W

22.8 Wikg +19.5 % (k=2)

Certificate No: D5GHzV2-1113_5Sepi2
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point B70a-620
Retirn Loss -24.0dB

Antenna Parameters with Head TSL at 5600 MHz

Impedarnce, transformed to feed point 5600 -2.7 0
Return Loss -24.1 dg

Antenna Parameters with Head TSL at 5750 MHz

Impedarice, transformed to feed paint S56.702-10i0
Heturn Loss -239d8

General Antenna Parameters and Design

I_E[ectrl::al Delay (one direction) 1.185 ns

After long term use with 100W radiated power, anly 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 therafore short-circuited for DG-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 pesition as sxplained In the
"Measurement Conditions" paragraph, The SAR data are not affscted by this change. The overall dipole length s 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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DASY5 Validation Report for Head TSL
Date: 24.09.2019

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: D5GHzV2 - SN:1113

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz,
Frequency: 5750 MHz

Medium parameters used: f = 5250 MHz; 0 =4.53 Sim; e =35.1;p= 1000 k.gfm:f :
Medium parameters used: f = 5600 MHz; ¢ = 4.88 5/m; & =34.6;p= 1000 kg/m” ,
Medium parameters used: = 5750 MHz; o = 5.03 8/m; & = 34.4; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standird: DASYS (IEEE/[EC/ANSI C63.19-2011)

DASYS52 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(5.4, 5.4, 5.4) @ 5250 MHe,
ConvE(4.95, 4.95, 4.95) @ 5600 MHz, ConvF(4.98, 4,98, 4.98) @ 5750 MHz Calibrated:
25.03.2019

« Sensor-Surface: 1.4mm (Mechanical Surface Detéction)

» FElectronics: DAE4 Sn601; Calibrated: 30.04.2019

« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
» DASYS5252.10.2(1504); SEMCAD X 14.6.12(7470)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 78.54 V/m; Power Drift =0.01 dB

Peak SAR (extrapolated) = 27.9 W/kg

SAR(1 2) = 8.09 Wikg: SAR(10 g) = 2.33 W/kg

Maximum value of SAR (measured) = 18.1 Wikg

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

Reference Value = 78.00 V/m; Power Drift =0.02 dB

Peak SAR (extrapolated) = 31.1 Wikg

SAR(1 g) = 8.40 W/kg; SAR(10 g) = 2.40 W/kg

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

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 75,13 V/m; Power Dnift = 0.03 dB

Peak SAR (extrapolated) = 31.8 Wikg

SAR(1 g) = 8.06 W/kg; SAR(10 g) = 2.30 W/kg

Maximum value of SAR (measured) = 19.0 Wikg

Certificate No: D5GH2zV2-1113_Sep1d Page 6 of 8
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0dB = 18.1 Wikg = 12.58 dBW/kg
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Impedance Measurement Plot for Head TSL
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Cllent  Sporton Certificate No: DAE4-1338_Nov19
|CALIBRATION CERTIFICATE |
Object DAE4 - SD 000 D04 BM - SN: 1338
Calibration procedura(s) QA CAL-06.v29

Calibration procedure for the data acquisition electronics (DAE)

Cailbration date: November 20, 2019

This calibration cedificate documents the traceability o national standasds; which realize the physical units of messuremionts (S1),
Tha meagurements and the uncertalnties with confidence probability are given on the following pages and are part af the certificate.

Al callprations have been conducted in the closed laboratary facility: envirenment lemparature (22 = 3)°C and humidity < 70%;

Calibration Equipment used {MATE eritical for calibration)

Primary Standards 1D # Cal Date (Cerificate No,) Scheduled Calibration

Keithiley Multimeter Type 2001 SN: paipa7s 03-Sep-18 (No:25048) Sap-20

Secopdary Standards 0 # Cheak Date {in house) Stheduled Check

Autn DAE Calibration Linh SE UWS 053 A& 1007 07-Jan-12 (in house gheck) Inhouse check: Jan-20

Calibrator Box V2,1 SE UMS 006 AA 1002  07-Jan-18 (in house check) I hotse check: Jar-20
MName Funetion Signeturs

Calibrated by: Enic Hainfeld lahoratory Technician ’_%-
Approved by: Sven Kihn Daputy Manager
Y fﬁ Lu,mf

Issued: Novemnber 20, 2018

This calibration certificate shall not be raproduced except in full without writtén apprcval of the Izboratory.
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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 performance test and require no uncertainty.

« DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voitage is included in this
measurement.

e 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.

e AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voitage

o Input 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.

Cerificate No: DAE4-1338_Nov19 Page2of5



Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linearity

High Range Reading (uV) Difference (pV) Error (%)
Channel X + Input 200032.47 -3.15 -0.00
Channel X + Input 20005.24 0.4 -0.00
Channel X - Input -200086.33 -0.08 0.00
Channel Y + Input 200035.56 -0.12 -0.00
Channel ¥ + lnput 20004.04 <1.44 -0.01
Channel Y - Input -20008.42 -2.09 0.01
Channel Z + Input 200033.57 210 -0.00
Channel £ + Input 2000445 -0.96 -0.00
Channel Z - Input -20008:50 -2.10 0.01
Low Range Reading (LV) Difference (UV) Error (%)
Channel X + Input 2001.19 0.11 0.01
Channel X + Input 201.00 -0.01 -0.00
Channel X = Input -193.18 -0.36 0:18
Channel ¥ + Input 2001.08 017 0:01
Channel Y + Input 199.87 -0.94 -047
Channel Y - Input -200.25 -1.28 D.64
Channel Z + Input 2000.89 -0.01 -0.00
Channel £ + Input 189.87 -0.88 -0.43
Channel Z - Input 19991 091 046
2. Common mode sensitivity
DASY measurement parameters: Auio Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range _ Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 7.80 574
- 200 -6.09 767
Channel ¥ 200 -21.26 -21.58
- 200 19.76 19.35
Channel Z 200 247 -2.52
- 200 0.78 0.74
3. Channel separation
DASY measurement paramelers: Auto Zero Time: 3 see; Measuring fime: 3 sec
Input Voltage {(mV) | Channel X (uV) | Channel ¥ (V) Channel Z (uV)
Channel X 200 3.28 2.96
Channel ¥ 200 7.88 - 497
Channel Z 200 8.87 6.08

Certificate No: DAEL-1338_Nov13
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DC Voltage Measurement
A/D - Converter Resolution nominal

High Range: 1LSB= 6.1pV, full range = -100...+300 mY
~Low Range: 1LSB = 6inV, full range = -1......4+3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring lime: 3 sec

Calibration Factors X ¥ z

High Range 403,688 + 0,02% (k=2) | 404.268 + 0.02% (k=2) | 404.224 + 0.02% (k=2)
Low Range 3.97425 + 1.50% (k=2) | 3.97933 + 1.50% (k=2) | B.97493 + 1.50% (k=2)

Connector Angle
Connector Angle to be used in DASY system 2395°%+1+*
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

High Range (LSB)

Low Range {LSB)

Channel X 16180 14025
Channel ¥ 16291 16882
Channel Z 16104 15059
5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 seg; Measuring time: 3 sec
Input 10MQ
Average (uV) | min. Offset (uV) | max. Offset (uV) | '™ ?::;““"“
Channel X -0.07 -1.18 1.08 0.42
Channel ¥ -0.64 -1.62 0.80 0.39
Channel £ .63 -1.81 0.20 0.36
6. Input Offset Current
MNominal |nput circuitry offset current on all channels: <2514
7. Input Resistance (Typical valuss for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vec) +7.8
Supply (- Vec) 7B
9. Power Consumption (Typical values for information)
Typical values Swiiched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vee) +0.01 +6 +14
Supply (- Vcg) —0.01 -8 9

Cerfificate No: DAE4-1338_Nowv19
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Sporton Certificate No: Z19-60028

CALIBRATION CERTIFICATE

Object

Calibration Procedure(s)

Calibration date: January 23, 2019

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(S1). 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 temiperature(22:3)°c and
humidity=70%,

Calibration Equipment used (M&TE critical for calibration)

DAE4 - SN: 690

FF-Z11-002-01
Calibration Procedure for the Data Acquisition Electronics
(DAEx)

Primary Standards ID# Cal Date{Calibrated by, Certificate No.) Scheduled Calibration
Process Calibrator 753 | 1971018 20-Jun-18 (CTTL, No.J18X05034) June-19

Name Function n.'a'tdr:-.-
Calibrated by: Yu Zongying SAR Test Engineer Tﬁ)
Reviewed by: Lin Hao SAR Test Engineer
Approved by Qi Dianyuan SAR Project Leader m _—

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

Issued: January 24, 2019
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