FCC SAR Test Report

Appendix B. SAR Plots of SAR Measurement

The SAR plots for highest measured SAR in each exposure configuration, wireless mode and frequency band
combination, and measured SAR > 1.5 W/kg are shown as follows.
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Test Laboratory: Bureau Veritas ADT SAR/HAC Testing Lab Date: 2019/04/23
P01 LTE 41 QPSK20M _Top Side 1.4cm_Ch41055 1RB_0OS99 Sensor off
DUT: 190409W003

Communication System: LTE; Frequency: 2636.5 MHz;Duty Cycle: 1:1.58
Medium: MSL2600_0423 Medium parameters used: f=2636.5 MHz; 6 =2.138 S/m; g = 50.659; p =

1000 kg/m?
Ambient Temperature : 22.9 C; Liquid Temperature : 21.9 C

DASYS5 Configuration:

- Probe: EX3DV4 - SN3873; ConvF(7.28, 7.28, 7.28); Calibrated: 2018/08/31;

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

- Electronics: DAE4 Sn1341; Calibrated: 2018/08/28

- Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1205

- Measurement SW: DASY 52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

- Area Scan (51x241x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 1.62 W/kg

- Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.184 V/m; Power Drift = 0.10 dB

Peak SAR (extrapolated) = 2.00 W/kg

SAR(1 g) = 0.982 W/kg; SAR(10 g) = 0.482 W/kg

Maximum value of SAR (measured) = 1.60 W/kg
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Test Laboratory: Bureau Veritas ADT SAR/HAC Testing Lab Date: 2019/04/24
P02 802.11b_Rear Face Ocm_Chl_Sensor on
DUT: 190409W003

Communication System: 802.11b; Frequency: 2412 MHz;Duty Cycle: 1:1.03
Medium: MSL2450_0424 Medium parameters used: f=2412 MHz; 6 = 1.918 S/m; ¢ = 51.089; p =

1000 kg/m?
Ambient Temperature : 22.8 C; Liquid Temperature : 21.8 C

DASY5 Configuration:

- Probe: EX3DV4 - SN3873; ConvF(7.39, 7.39, 7.39); Calibrated: 2018/08/31;

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

- Electronics: DAE4 Sn1341; Calibrated: 2018/08/28

- Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1205

- Measurement SW: DASY 52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

- Area Scan (201x241x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 1.11 W/kg

- Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 0 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 1.46 W/kg

SAR(1 g) = 0.547 W/kg; SAR(10 g) = 0.221 W/kg

Maximum value of SAR (measured) = 1.04 W/kg
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Test Laboratory: Bureau Veritas ADT SAR/HAC Testing Lab Date: 2019/04/27
P03 802.11a_Rear Face 0cm_Ch64_Sensor on
DUT: 190409W003

Communication System: 802.11a; Frequency: 5320 MHz;Duty Cycle: 1:1.15
Medium: MSL5G_0427 Medium parameters used: f = 5320 MHz; 6 = 5.438 S/m; & = 48.649; p =

1000 kg/m?
Ambient Temperature : 22.7 C; Liquid Temperature : 21.7 C

DASY5 Configuration:

- Probe: EX3DV4 - SN3873; ConvF(4.27,4.27, 4.27); Calibrated: 2018/08/31;

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

- Electronics: DAE4 Sn1341; Calibrated: 2018/08/28

- Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1205

- Measurement SW: DASY 52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

- Area Scan (221x281x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 1.28 W/kg

- Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm
Reference Value = 0 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 2.26 W/kg

SAR(1 g) = 0.605 W/kg; SAR(10 g) = 0.155 W/kg

Maximum value of SAR (measured) = 1.47 W/kg
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Test Laboratory: Bureau Veritas ADT SAR/HAC Testing Lab Date: 2019/04/27
P04 802.11a_Rear Face 0cm_Ch116_Sensor on
DUT: 190409W003

Communication System: 802.11a; Frequency: 5580 MHz;Duty Cycle: 1:1.15
Medium: MSL5G_0427 Medium parameters used: f = 5580 MHz; 6 = 5.827 S/m; & = 48.11; p =

1000 kg/m?
Ambient Temperature : 22.7 C; Liquid Temperature : 21.7 C

DASY5 Configuration:

- Probe: EX3DV4 - SN3873; ConvF(3.77, 3.77, 3.77); Calibrated: 2018/08/31;

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

- Electronics: DAE4 Sn1341; Calibrated: 2018/08/28

- Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1205

- Measurement SW: DASY 52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

- Area Scan (221x281x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.928 W/kg

- Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm
Reference Value = 0 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 2.41 W/kg

SAR(1 g) = 0.506 W/kg; SAR(10 g) = 0.137 W/kg

Maximum value of SAR (measured) = 1.46 W/kg
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Test Laboratory: Bureau Veritas ADT SAR/HAC Testing Lab Date: 2019/04/24
P05 BT _GFSK Rear Face 0cm_Ch0
DUT: 190409W003

Communication System: BT; Frequency: 2402 MHz;Duty Cycle: 1:1.09
Medium: MSL2450_0424 Medium parameters used: f=2402 MHz; 6 = 1.907 S/m; ¢ =51.111; p=

1000 kg/m?
Ambient Temperature : 22.8 C; Liquid Temperature : 21.8 C

DASY5 Configuration:

- Probe: EX3DV4 - SN3873; ConvF(7.39, 7.39, 7.39); Calibrated: 2018/08/31;

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

- Electronics: DAE4 Sn1341; Calibrated: 2018/08/28

- Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1205

- Measurement SW: DASY 52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

- Area Scan (221x251x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.526 W/kg

- Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 0 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 1.50 W/kg

SAR(1 g) = 0.543 W/kg; SAR(10 g) = 0.210 W/kg

Maximum value of SAR (measured) = 1.06 W/kg

Wikg
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FCC SAR Test Report

Appendix C. Calibration Certificate for Probe and Dipole

The SPEAG calibration certificates are shown as follows.
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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 instrur aceable to national standards. The figure given
corresponds to the full scale range « e voltmeter in the respective range.

Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Incertainty is not required.

The following parameters as documented int  Appendix contain technical information as a
result from the performance test and require no 1 :ertainty.

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

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

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

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

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.
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DC Iltage Mea: rement
A/D - Converter Resolution nc  nal

High Range: 1LSB = B.1uV, full range = -100...+300 mV
Low Range: 1LSB = 81nV, ful range = -1....... +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
C ratio Factors X Y z
Hi: ange 4 1760 +0.02% (k=2} | + 3.982 0.02% (k=2) | 403.691 + 0.02% (k=2)
Low ange 3.98727+ 50% (k=2} | 4.00567 £ 1.50% (k=2) | 4.00055 £ 1.50% (k=2)
Conr ¢ r. e

Cc stor A |le to be used in DASY system

1695°+1°
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Glossary:

TSL tissue simulating liguid

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

CF crest factor (1/duty_cycle) of the RF signal

ABCD modulation dependent linearization parameters

Polarization ¢ ¢ rotation around probe axis

Palarization 8 9 rotation around an axis that is in the plane normal to probe axis (at measurement center),
i.e., 8 = 0is normal to probe axis

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

Calibration is Performed According to the Following Standards:

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

by IEC 62209-1,", “Meas :meni procedure for the assessment of Specific Absorption Rate {(SAR) from hand-
held and body-mountea devices used next to the ear (frequency range of 300 MHz to 6 GHz)", July 2016

c) |EC 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) ¥ B 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Methods Applied an Interpretation of Parameters:

o  NORMx,y,z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E’field
uncertainty inside TSL (see below ConvF).

o NORM()x,v,z = NORMx,y,z * frequency_response {see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2, The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

¢ DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

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

o Axy.Z Bxyz Cxyz; Dxyz VRxyz A, B, C, D are numerical linearization parameters assessed based on

the data of power sweep for specific moedulation signal. The parameters dc¢ pend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage ac : diode.
» ConvF and Boundary Effect Parameters: Assessed in flat phantom using E r Temperature Transfer

Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for asses  nt of the arameters applied for
boundary compensation (alpha, depth} of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary.© e sensitivity in TSL corresponds
to NORMx,y.z * ConvF whereby the uncertainty corresponds to that give  or ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to + 100
MHz.

e Spherical isotropy (3D deviation from isotropy}): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

¢« Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
{on probe axis). No tolerance required.

« Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).
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Appendix D. Photographs of EUT and Setup
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