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FCC SAR TEST REPORT

APPLICANT : Amazon.com Services LLC
EQUIPMENT . Electronic Display Device
Model Name . C4A6T4

FCCID . 2A4DH-3426

STANDARD : FCC 47 CFR Part 2 (2.1093)

We, Sporton International Inc. (Shenzhen), would like to declare that the tested sample has
been evaluated in accordance with the test procedures given in 47 CFR Part 2.1093 and
FCC KDB and has been in compliance with the applicable technical standards.

The test results in this report apply exclusively to the tested model / sample. Without
written approval of Sporton International Inc. (Shenzhen), the test report shall not be
reproduced except in full.
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History of this test report

Report No. Version Description Issued Date
FA211916-01 Rev. 01 | Initial issue of report Jun. 27, 2022
he WLAN2.4GH H limit and
FA211916-01 | Rev, 02 | UPdawedthe GHz/SGHz tune up Jul. 05, 2022
relevant data
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1. Statement of Compliance

The maximum results of Specific Absorption Rate (SAR) found during testing for Amazon.com Services LLC,

Electronic Display Device, C4A6T4, are as follows.

Highest Standalone 1g SAR Summary

Body Highest Simultaneous

Equipment Class Frequency Band (Separation Omm) Transmission
19 SAR (W/kg) 1g SAR (W/kg)

0.61

DTS 2.4GHz WLAN
WLAN
NIl 5GHz WLAN 0.56 0.66

DSS Bluetooth Bluetooth 0.10 0.66
2022/5/30 ~ 2022/6/2

Date of Testing:

Declaration of Conformity:

The test results with all measurement uncertainty excluded are presented in accordance with the regulation limits or
requirements declared by manufacturers.

Comments and Explanations:

The declared of product specification for EUT presented in the report are provided by the manufacturer, and the
manufacturer takes all the responsibilities for the accuracy of product specification.

This device is in compliance with Specific Absorption Rate (SAR) for general population/uncontrolled
exposure limits (1.6 W/kg for Partial-Body 1g SAR) specified in FCC 47 CFR part 2 (2.1093) and ANSI/IEEE
C95.1-1992, and had been tested in accordance with the measurement methods and procedures specified in
IEEE 1528-2013 and FCC KDB publications.
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2. Administration Data

Sporton International Inc. (Shenzhen) is accredited to ISO/IEC 17025:2017 by American Association for
Laboratory Accreditation with Certificate Number 5145.01.
Testing Laboratory

Test Firm Sporton International Inc. (Shenzhen)

1/F, 2/F, Bldg 5, Shiling Industrial Zone, Xinwei Village, Xili, Nanshan, Shenzhen, 518055
Test Site Location People’s Republic of China

TEL: +86-755-86379589
FAX: +86-755-86379595

Sporton Site No. FCC Designation No. FCC Test Firm Registration No.

Test Site No.

421272

SAR04-SZ CN1256

Applicant
Company Name Amazon.com Services LLC
Address 410 Terry Avenue N Seattle, WA 98109-5210 United States

3. Guidance Applied

The Specific Absorption Rate (SAR) testing specification, method, and procedure for this device is in accordance with
the following standards:

FCC 47 CFR Part 2 (2.1093)

ANSI/IEEE C95.1-1992

IEEE 1528-2013

FCC KDB 865664 D01 SAR Measurement 100 MHz to 6 GHz v01r04
FCC KDB 865664 D02 SAR Reporting v01r02

FCC KDB 447498 D01 General RF Exposure Guidance v06

FCC KDB 248227 D01 802.11 Wi-Fi SAR v02r02

FCC KDB 616217 D04 SAR for laptop and tablets v01r02
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4. Equipment Under Test (EUT) Information

4.1 General Information

Product Feature & Specification

Equipment Name Electronic Display Device

Model Name C4A6T4
FCC ID 2A4DH-3426

S/N Code G0B22701219400R

WLAN 2.4GHz Band: 2412 MHz ~ 2472 MHz
WLAN 5.2GHz Band: 5180 MHz ~ 5240 MHz
WIS o] (e[ (AT el WL AN 5.3GHz Band: 5260 MHz ~ 5320 MHz
Frequency Range WLAN 5.5GHz Band: 5500 MHz ~ 5720 MHz
WLAN 5.8GHz Band: 5745 MHz ~ 5825 MHz
Bluetooth: 2402 MHz ~ 2480 MHz

WLAN 2.4GHz 802.11b/g/n HT20

WLAN 5GHz 802.11a/n HT20/HT40

WLAN 5GHz 802.11ac VHT20/VHT40/VHT80
Bluetooth BR/EDR/LE

This device has no voice function.

802.11n-HT40 is not supported in 2.4GHz WLAN.

The 2.4GHz/5GHz WLAN can transmit in SISO antenna mode only and it has no MIMO antenna mode.

This device has a rear cover as a tablet protective cover, and the rear cover was used as an accessory, so tablet
mode with rear cover verified the worst case of each band in tablet mode to satisfy SAR compliance
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5. RF Exposure Limits

5.1 Uncontrolled Environment

Uncontrolled Environments are defined as locations where there is the exposure of individuals who have no knowledge or
control of their exposure. The general population/uncontrolled exposure limits are applicable to situations in which the
general public may be exposed or in which persons who are exposed as a consequence of their employment may not be
made fully aware of the potential for exposure or cannot exercise control over their exposure. Members of the general
public would come under this category when exposure is not employment-related; for example, in the case of a wireless
transmitter that exposes persons in its vicinity.

5.2 Controlled Environment

Controlled Environments are defined as locations where there is exposure that may be incurred by persons who are
aware of the potential for exposure, (i.e. as a result of employment or occupation). In general, occupational/controlled
exposure limits are applicable to situations in which persons are exposed as a consequence of their employment, who
have been made fully aware of the potential for exposure and can exercise control over their exposure. The exposure
category is also applicable when the exposure is of a transient nature due to incidental passage through a location where
the exposure levels may be higher than the general population/uncontrolled limits, but the exposed person is fully aware
of the potential for exposure and can exercise control over his or her exposure by leaving the area or by some other
appropriate means.

Limits for Occupational/Controlled Exposure (W/kg)

Whole-Body Partial-Body Hands. Wrists, Feet and Ankles

0.4 8.0 20.0

Limits for General Population/Uncontrolled Exposure (W/kg)

Whole-Body Partial-Body Hands, Wrists, Feet and Ankles

0.08 1.6 4.0

Whole-Body SAR is averaged over the entire body, partial-body SAR is averaged over any 1gram of tissue defined as a
tissue volume in the shape of a cube. SAR for hands, wrists, feet and ankles is averaged over any 10 grams of tissue
defined as a tissue volume in the shape of a cube.
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6. Specific Absorption Rate (SAR)

6.1 Introduction

SAR is related to the rate at which energy is absorbed per unit mass in an object exposed to a radio field. The SAR
distribution in a biological body is complicated and is usually carried out by experimental techniques or numerical
modeling. The standard recommends limits for two tiers of groups, occupational/controlled and general
population/uncontrolled, based on a person’s awareness and ability to exercise control over his or her exposure. In
general, occupational/controlled exposure limits are higher than the limits for general population/uncontrolled.

6.2 SAR Definition

The SAR definition is the time derivative (rate) of the incremental energy (dW) absorbed by (dissipated in) an
incremental mass (dm) contained in a volume element (dv) of a given density (p). The equation description is as

below:
SAR — d (dW) _ d (dW)
~ dt\dm/ dt\pdv

SAR is expressed in units of Watts per kilogram (W/kg)

o|E|?
SAR =

Where: o is the conductivity of the tissue, p is the mass density of the tissue and E is the RMS electrical field strength.
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7. System Description and Setup

The DASY system used for performing compliance tests consists of the following items:

B A standard high precision 6-axis robot with controller, teach pendant and software. An arm extension for

accommodating the data acquisition electronics (DAE).
B Anisotropic Field probe optimized and calibrated for the targeted measurement.
B A data acquisition electronics (DAE) which performs the signal amplification, signal multiplexing,

AD-conversion, offset measurements, mechanical surface detection, collision detection, etc. The unit is
battery powered with standard or rechargeable batteries. The signal is optically transmitted to the EOC.

B The Electro-optical converter (EOC) performs the conversion from optical to electrical signals for the
digital communication to the DAE. To use optical surface detection, a special version of the EOC is
required. The EOC signal is transmitted to the measurement server.

B The function of the measurement server is to perform the time critical tasks such as signal filtering,
control of the robot operation and fast movement interrupts.

B The Light Beam used is for probe alignment. This improves the (absolute) accuracy of the probe
positioning.

H A computer running WinXP or Win7 and the DASY5 software.

B Remote control and teach pendant as well as additional circuitry for robot safety such as warning lamps,

etc.
B The phantom, the device holder and other accessories according to the targeted measurement.
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7.1 E-Field Probe

The SAR measurement is conducted with the dosimetric probe (manufactured by SPEAG).The probe is specially
designed and calibrated for use in liquid with high permittivity. The dosimetric probe has special calibration in liquid at
different frequency. This probe has a built in optical surface detection system to prevent from collision with phantom.

<EX3DV4 Probe>

Symmetric design with triangular core

Built-in shielding against static charges

PEEK enclosure material (resistant to organic
solvents, e.g., DGBE)

10 MHz — >6 GHz

Linearity: £0.2 dB (30 MHz — 6 GHz)

+0.3 dB in TSL (rotation around probe axis)

Construction

Frequency

Directivit

! +0.5 dB in TSL (rotation normal to probe axis)

10 uw/g — >100 mW/g

Linearity: £0.2 dB (noise: typically <1 pW/g)

Overall length: 337 mm (tip: 20 mm)

Tip diameter: 2.5 mm (body: 12 mm)

Typical distance from probe tip to dipole centers: 1
mm

Dynamic Range

Dimensions

7.2 Data Acquisition Electronics (DAE)

The data acquisition electronics (DAE) consists of a highly sensitive
electrometer-grade preamplifier with auto-zeroing, a channel and
gain-switching multiplexer, a fast 16 bit AD-converter and a command
decoder and control logic unit. Transmission to the measurement server is
accomplished through an optical downlink for data and status information as
well as an optical uplink for commands and the clock.

The input impedance of the DAE is 200 MOhm; the inputs are symmetrical
and floating. Common mode rejection is above 80 dB.

Photo of DAE
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7.3 Phantom

<SAM Twin Phantom>

2+0.2 mm;

Center ear point: 6 + 0.2 mm

Filling Volume Approx. 25 liters

Length: 1000 mm; Width: 500 mm; Height:
adjustable feet

SHER G GESS

Dimensions

Measurement Areas Left Hand, Right Hand, Flat Phantom

The bottom plate contains three pair of bolts for locking the device holder. The device holder positions are adjusted to the
standard measurement positions in the three sections. A white cover is provided to tap the phantom during off-periods to
prevent water evaporation and changes in the liquid parameters. On the phantom top, three reference markers are
provided to identify the phantom position with respect to the robot.

<EL| Phantom>
Shell Thickness 2 + 0.2 mm (sagging: <1%)
Filling Volume Approx. 30 liters

Major ellipse axis: 600 mm

Dimensions . .
Minor axis: 400 mm

The ELI phantom is intended for compliance testing of handheld and body-mounted wireless devices in the frequency
range of 30 MHz to 6 GHz. ELI4 is fully compatible with standard and all known tissue simulating liquids.
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7.4 Device Holder

<Mounting Device for Hand-Held Transmitter>

In combination with the Twin SAM V5.0/V5.0c or ELI phantoms, the Mounting Device for Hand-Held Transmitters enables
rotation of the mounted transmitter device to specified spherical coordinates. At the heads, the rotation axis is at the ear
opening. Transmitter devices can be easily and accurately positioned according to IEC 62209-1, IEEE 1528, FCC, or
other specifications. The device holder can be locked for positioning at different phantom sections (left head, right head,
flat). And upgrade kit to Mounting Device to enable easy mounting of wider devices like big smart-phones, e-books, small
tablets, etc. It holds devices with width up to 140 mm.

Mounting Device for Hand-Held

Transmitters Mounting Device Adaptor for Wide-Phones

<Mounting Device for Laptops and other Body-Worn Transmitters>

The extension is lightweight and made of POM, acrylic glass and foam. It fits easily on the upper part of the mounting
device in place of the phone positioned. The extension is fully compatible with the SAM Twin and ELI phantoms.

Mounting Device for Laptops
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8. Measurement Procedures

The measurement procedures are as follows:

<Conducted power measurement>

(&) For WWAN power measurement, use base station simulator to configure EUT WWAN transmission in conducted
connection with RF cable, at maximum power in each supported wireless interface and frequency band.

(b) Read the WWAN RF power level from the base station simulator.

(c) For WLAN/BT power measurement, use engineering software to configure EUT WLAN/BT continuously
transmission, at maximum RF power in each supported wireless interface and frequency band

(d) Connect EUT RF port through RF cable to the power meter, and measure WLAN/BT output power

<SAR measurement>

(8) Use base station simulator to configure EUT WWAN transmission in radiated connection, and engineering
software to configure EUT WLAN/BT continuously transmission, at maximum RF power, in the highest power
channel.

(b) Place the EUT in the positions as Appendix D demonstrates.

(c) Setscan area, grid size and other setting on the DASY software.

(d) Measure SAR results for the highest power channel on each testing position.

(e) Find out the largest SAR result on these testing positions of each band

(f) Measure SAR results for other channels in worst SAR testing position if the reported SAR of highest power
channel is larger than 0.8 W/kg

According to the test standard, the recommended procedure for assessing the peak spatial-average SAR value
consists of the following steps:

(@) Power reference measurement
(b) Areascan

(c) Zoom scan

(d) Power drift measurement

8.1 Spatial Peak SAR Evaluation

The procedure for spatial peak SAR evaluation has been implemented according to the test standard. It can be
conducted for 1g and 10g, as well as for user-specific masses. The DASY software includes all numerical
procedures necessary to evaluate the spatial peak SAR value.

The base for the evaluation is a "cube" measurement. The measured volume must include the 1g and 10g cubes
with the highest averaged SAR values. For that purpose, the center of the measured volume is aligned to the
interpolated peak SAR value of a previously performed area scan.

The entire evaluation of the spatial peak values is performed within the post-processing engine (SEMCAD). The
system always gives the maximum values for the 1g and 10g cubes. The algorithm to find the cube with highest
averaged SAR is divided into the following stages:

(a) Extraction of the measured data (grid and values) from the Zoom Scan

(b) Calculation of the SAR value at every measurement point based on all stored data (A/D values and
measurement parameters)

(c) Generation of a high-resolution mesh within the measured volume

(d) Interpolation of all measured values form the measurement grid to the high-resolution grid

(e) Extrapolation of the entire 3-D field distribution to the phantom surface over the distance from sensor to surface

(f)  Calculation of the averaged SAR within masses of 1g and 10g
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8.2 Power Reference Measurement

The Power Reference Measurement and Power Drift Measurements are for monitoring the power drift of the device under
test in the batch process. The minimum distance of probe sensors to surface determines the closest measurement point
to phantom surface. This distance cannot be smaller than the distance of sensor calibration points to probe tip as defined
in the probe properties.

8.3 Area Scan

The area scan is used as a fast scan in two dimensions to find the area of high field values, before doing a fine
measurement around the hot spot. The sophisticated interpolation routines implemented in DASY software can find the
maximum found in the scanned area, within a range of the global maximum. The range (in dBO is specified in the
standards for compliance testing. For example, a 2 dB range is required in IEEE standard 1528 and IEC 62209 standards,
whereby 3 dB is a requirement when compliance is assessed in accordance with the ARIB standard (Japan), if only one
zoom scan follows the area scan, then only the absolute maximum will be taken as reference. For cases where multiple
maximums are detected, the number of zoom scans has to be increased accordingly.

Area scan parameters extracted from FCC KDB 865664 D01v01r04 SAR measurement 100 MHz to 6 GHz.

<3 GHz >3 GHz

Maximum distance from closest measurement point
: : S 5+ 1 mm Y5-6:In(2) £ 0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom
: 5 30%%1° 20°+1°
surface normal at the measurement location
<2 GHz: < 15mm 3-4GHz: <12 mm
2—-3GHz: <12 mm 4 -6 GHz: <10 mm
Maximum area scan spatial resolution: AXyea, AYarea When the x or y dimension of the test device, in the
measurement plane orientation, is smaller than the above,
the measurement resolution must be < the corresponding
x or y dimension of the test device with at least one
measurement point on the test device.
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8.4 Zoom Scan

Zoom scans are used assess the peak spatial SAR values within a cubic averaging volume containing 1 gram and 10
gram of simulated tissue. The zoom scan measures points (refer to table below) within a cube shoes base faces are
centered on the maxima found in a preceding area scan job within the same procedure. When the measurement is done,
the zoom scan evaluates the averaged SAR for 1 gram and 10 gram and displays these values next to the job’s label.

Zoom scan parameters extracted from FCC KDB 865664 D01v01r04 SAR measurement 100 MHz to 6 GHz.

<3 GHz >3 GHz
i ) . <2 GHz: <8 mm 3-4GHz: <5mm
Maximum zoom scan spatial resolution: AXzyom- A¥zoom . o . . . .
2-3GHz:<5mm 4 -6 GHz: <4 mm

3—-4GHz: <4 mm

uniform grid: AZzg,m(n) < 5 mm 4—-5GHz: <3 mm
5-6GHz: <2 mm

Maximum zoom scan AZzo0m(1): between 3-4GHz: <3 mm
spatial resolution. 1¥ two points closest <4 mm 4-5GHz: <2.5mm
normal to phantom to phantom surface 5_6GHz <2 mm
surface graded -
grid

Azg, om(n:::’ 1):

between subsequent < 1.5'AZz,0m(n-1)

points

3 -4 GHz: = 28 mm

X V.Z =30 mm 4—-5GHz: =25 mm

Minimum zoom scan
volume ) )
5—-6 GHz: =22 mm

Note: & is the penetration depth of a plane-wave at normal incidence to the tissue medium: see draft standard IEEE
P1528-2011 for details.
" When zoom scan is required and the reporfed SAR from the area scan based 1-g SAR estimation procedures of
KDB 447498 is < 1.4 W/kg, < 8 mm, < 7 mm and < 5 mm zoom scan resolution may be applied. respectively. for
2 GHz to 3 GHz. 3 GHz to 4 GHz and 4 GHz to 6 GHz.

8.5 Volume Scan Procedures

The volume scan is used for assess overlapping SAR distributions for antennas transmitting in different frequency bands.
It is equivalent to an oversized zoom scan used in standalone measurements. The measurement volume will be used to
enclose all the simultaneous transmitting antennas. For antennas transmitting simultaneously in different frequency bands,
the volume scan is measured separately in each frequency band. In order to sum correctly to compute the 1g aggregate
SAR, the EUT remain in the same test position for all measurements and all volume scan use the same spatial resolution
and grid spacing. When all volume scan were completed, the software, SEMCAD postprocessor can combine and
subsequently superpose these measurement data to calculating the multiband SAR.

8.6 Power Drift Monitoring

All SAR testing is under the EUT install full charged battery and transmit maximum output power. In DASY measurement
software, the power reference measurement and power drift measurement procedures are used for monitoring the power
drift of EUT during SAR test. Both these procedures measure the field at a specified reference position before and after
the SAR testing. The software will calculate the field difference in dB. If the power drifts more than 5%, the SAR will be
retested.
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9. Test Equipment List

Manufacturer Name of Equipment Type/Model Serial Number Callbration
Last Cal. Due Date
SPEAG 2450MHz System Validation Kit D2450V2 924 Sep. 02, 2020 | Sep. 01, 2023
SPEAG 5000MHz System Validation Kit D5GHzV2 1113 Sep. 24, 2019 | Sep. 22, 2022
SPEAG Data Acquisition Electronics DAE4 715 Dec. 29, 2021 | Dec. 28, 2022
SPEAG Dosimetric E-Field Probe EX3DV4 7641 Apr. 11, 2022 | Apr. 10, 2023
SPEAG ELI Phantom QD OVA 001 BB 1113 NCR NCR
SPEAG Phone Positioner N/A N/A NCR NCR
Keysight Network Analyzer E5071C MY46523671 Oct. 25, 2021 | Oct. 24, 2022
Speag Dielectric Assessment KIT DAK-3.5 1071 Jan. 24, 2022 | Jan. 23, 2023
Agilent Signal Generator N5181A MY50145381 Dec. 28, 2021 | Dec. 27, 2022
Anritsu Power Senor MA2411B 1306099 Sep. 29, 2021 | Sep. 28, 2022
Anritsu Power Meter ML2495A 1349001 Sep. 29, 2021 | Sep. 28, 2022
Anritsu Power Sensor MA2411B 1542004 Dec. 28, 2021 | Dec. 27, 2022
Anritsu Power Meter ML2495A 1339473 Dec. 28, 2021 | Dec. 27, 2022
R&S CBT BLUETOOTH TESTER CBT 100963 Dec. 28, 2021 | Dec. 27, 2022
R&S Spectrum Analyzer FSP7 100818 Jul. 14,2021 | Jul. 13, 2022
TES Hygrometer 1310 200505600 Jul. 17,2021 | Jul. 16, 2022
Anymetre Thermo-Hygrometer JR593 2018100802 Oct. 29, 2021 | Oct. 28, 2022
SPEAG Device Holder N/A N/A N/A N/A
AR Amplifier 5S51G4 0333096 Note 1
mini-circuits Amplifier ZVE-3W-83+ 599201528 Note 1
ARRA Power Divider A3200-2 N/A Note 1
ET Industries Dual Directional Coupler C-058-10 N/A Note 1
Weinschel Attenuator 1 3M-10 N/A Note 1
Weinschel Attenuator 2 3M-20 N/A Note 1
Note:

1. Prior to system verification and validation, the path loss from the signal generator to the system check source and the
power meter, which includes the amplifier, cable, attenuator and directional coupler, was measured by the network
analyzer. The reading of the power meter was offset by the path loss difference between the path to the power meter
and the path to the system check source to monitor the actual power level fed to the system check source.

2. Referring to KDB 865664 D01v01r04, the dipole calibration interval can be extended to 3 years with justification. The
dipoles are also not physically damaged, or repaired during the interval.

3. The justification data of dipole can be found in appendix C. The return loss is < -20dB, within 20% of prior calibration,
the impedance is within 5 ohm of prior calibration.
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10. System Verification

10.1 Tissue Simulating Liquids

For the measurement of the field distribution inside the SAM phantom with DASY, the phantom must be
filled with around 25 liters of homogeneous body tissue simulating liquid. For body SAR testing, the liquid
height from the center of the flat phantom to the liquid top surface is larger than 15 cm, which is shown in

Fig. 11.1.
Fig 11.1 Photo of Liquid Height for Body SAR
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10.2 Tissue Verification

The following tissue formulations are provided for reference only as some of the parameters have not been
thoroughly verified. The composition of ingredients may be modified accordingly to achieve the desired target
tissue parameters required for routine SAR evaluation.

Frequency Water Sugar ‘ Cellulose ‘ Salt Preventol DGBE Conductivity Permittivity
(MHz) (%) (%) (%) (%) (%) () () (er)
For Head
2450 55.0 0 0 0 0 45.0 1.80 39.2
Simulating Liquid for 5GHz, Manufactured by SPEAG
Water 64~78%
Mineral oil 11~18%
Emulsifiers 9~15%
Additives and Salt 2~3%

<Tissue Dielectric Parameter Check Results>

Frequency Tissue Ll i Conductivity Permittivity = Conductivity = Permittivity
(&) Target (o) Target (&;)
2450 Head 22.7 1.856 37.685 1.80 39.20 3.11 -3.86 +5 | 2022/5/30
5250 Head 22.6 4.713 36.255 4.71 35.95 0.06 0.85 +5 2022/6/2
5600 Head 225 4.986 36.112 5.07 35.50 -1.66 1.72 +5 | 2022/5/31
5750 Head 224 5.315 35.552 5.22 35.35 1.82 0.57 +5 2022/6/1
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10.3 System Performance Check Results

Comparing to the original SAR value provided by SPEAG, the verification data should be within its specification of 10 %.
Below table shows the target SAR and measured SAR after normalized to 1W input power. The table below indicates the

system performance check can meet the variation criterion and the plots can be referred to Appendix A of this report.

Measured Targeted Normalized

. Input . .
Date Fr?&l:_lezr;cy Tissue Power Dipole Probe DAE 1g SAR 1g SAR 1g SAR Deviation
(W/kg) (W/kg)
2022/5/30 2450 Head 250 924 7641 715 13.400 51.40 53.6 4.28
2022/6/2 5250 Head 100 1113 7641 715 8.100 80.50 81 0.62
2022/5/31 5600 Head 100 1113 7641 715 8.610 83.40 86.1 3.24
2022/6/1 5750 Head 100 1113 7641 715 8.320 80.00 83.2 4.00
Tuning z y
element
; F
3D Probe positioner 4
—
eld probe [
“a || Flat Phantom
LJDlpou

Signal
Generator

Att1

(Pt

Fig 8.3.1 System Performance Check Setup

Fig 8.3.2 Setup Photo
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11. RF Exposure Positions

11.1 SAR Testing for Tablet

This device can be used also in full sized tablet exposure conditions, due to its size. Per FCC KDB 616217, the back
surface and edges of the tablet should be tested for SAR compliance with the tablet touching the phantom. The SAR
exclusion threshold in KDB 447498 DO01v06 can be applied to determine SAR test exclusion for adjacent edge
configurations. The closest distance from the antenna to an adjacent tablet edge is used to determine if SAR testing is
required for the adjacent edges, with the adjacent edge positioned against the phantom and the edge containing the
antenna positioned perpendicular to the phantom.

<EUT Setup Photos>

Please refer to the test setup photos.
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12. Conducted RF Output Power (Unit: dBm)

The detailed conducted power table can refer to Appendix D.

<WLAN Conducted Power>

General Note:

1.

5.

Per KDB 248227 D01v02r02, SAR test reduction is determined according to 802.11 transmission mode
configurations and certain exposure conditions with multiple test positions. In the 2.4 GHz band, separate SAR
procedures are applied to DSSS and OFDM configurations to simplify DSSS test requirements. For OFDM, in both
2.4 and 5 GHz bands, an initial test configuration must be determined for each standalone and aggregated
frequency band, according to the transmission mode configuration with the highest maximum output power
specified for production units to perform SAR measurements. If the same highest maximum output power applies to
different combinations of channel bandwidths, modulations and data rates, additional procedures are applied to
determine which test configurations require SAR measurement. When applicable, an initial test position may be
applied to reduce the number of SAR measurements required for next to the ear, UMPC mini-tablet or hotspot mode
configurations with multiple test positions.

For 2.4 GHz 802.11b DSSS, either the initial test position procedure for multiple exposure test positions or the

DSSS procedure for fixed exposure position is applied; these are mutually exclusive. For 2.4 GHz and 5 GHz OFDM

configurations, the initial test configuration is applied to measure SAR using either the initial test position procedure

for multiple exposure test position configurations or the initial test configuration procedures for fixed exposure test
conditions. Based on the reported SAR of the measured configurations and maximum output power of the
transmission mode configurations that are not included in the initial test configuration, the subsequent test
configuration and initial test position procedures are applied to determine if SAR measurements are required for the
remaining OFDM transmission configurations. In general, the number of test channels that require SAR
measurement is minimized based on maximum output power measured for the test sample(s).

For OFDM transmission configurations in the 2.4 GHz and 5 GHz bands, When the same maximum power is

specified for multiple transmission modes in a frequency band, the largest channel bandwidth, lowest order

modulation, lowest data rate and lowest order 802.11a/g/n/ac mode is used for SAR measurement, on the highest
measured output power channel for each frequency band.

DSSS and OFDM configurations are considered separately according to the required SAR procedures. SAR is

measured in the initial test position using the 802.11 transmission mode configuration required by the DSSS

procedure or initial test configuration and subsequent test configuration(s) according to the OFDM procedures.18

The initial test position procedure is described in the following:

a. When the reported SAR of the initial test position is < 0.4 W/kg, further SAR measurement is not required for
the other test positions in that exposure configuration and 802.11 transmission mode combinations within the
frequency band or aggregated band.

b. When the reported SAR of the test position is > 0.4 W/kg, SAR is repeated for the 802.11 transmission mode
configuration tested in the initial test position to measure the subsequent next closet/smallest test separation
distance and maximum coupling test position on the highest maximum output power channel, until the report
SAR is £ 0.8 W/kg or all required test position are tested.

c. For all positions/configurations, when the reported SAR is > 0.8 W/kg, SAR is measured for these test
positions/configurations on the subsequent next highest measured output power channel(s) until the reported
SAR is < 1.2 W/kg or all required channels are tested.

The 2.4GHz/5GHz WLAN can transmit in SISO antenna mode only and it has no MIMO antenna mode.
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<2.4GHz Bluetooth>

General Note:
1.
2.

For 2.4GHz Bluetooth SAR testing was selected 1Mbps, due to its highest average power.
The Bluetooth duty cycle are 76.7 % for ANT1, 76.8 % for ANT2 as following figure, according to 2016 Oct. TCB

workshop for Bluetooth SAR scaling need further consideration and the maximum duty cycle is 100%, therefore the
actual duty cycle will be scaled up t0100% for Bluetooth reported SAR calculation.
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13. Antenna Location

The detailed antenna location information can refer to SAR Test Setup Photos.
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<SAR test exclusion table>

General Note:
1. The below table, when the distance is < 50 mm exclusion threshold is "Ratio", when the distance is > 50 mm exclusion
threshold is "mw"
2. Maximum power is the source-based time-average power and represents the maximum RF output power among
production units
3. Per KDB 447498 D01vO06, for larger devices, the test separation distance of adjacent edge configuration is determined
by the closest separation between the antenna and the user.
4. Per KDB 447498 D01v06, standalone SAR test exclusion threshold is applied; If the test separation distance is < 5mm,
5mm is used to determine SAR exclusion threshold.
5. Per KDB 447498 D01v06, the 1-g and 10-g SAR test exclusion thresholds for 100 MHz to 6 GHz at test separation
distances < 50 mm are determined by:
[(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance, mm)] -[Vf(GHz)] < 3.0 for
1-g SAR and < 7.5 for 10-g extremity SAR
f(GHz) is the RF channel transmit frequency in GHz
Power and distance are rounded to the nearest mW and mm before calculation
The result is rounded to one decimal place for comparison
6. Per KDB 447498 D01v06, at 100 MHz to 6 GHz and for test separation distances > 50 mm, the SAR test exclusion
threshold is determined according to the following

a) [Threshold at 50 mm in step 1) + (test separation distance - 50 mm)-( f(MHz)/150)] mW, at 100 MHz to 1500 MHz
b) [Threshold at 50 mm in step 1) + (test separation distance - 50 mm)-10] mW at > 1500 MHz and < 6 GHz

Wireless Interface

Exposure

Position Calculated Frequency (MHz)

Maximum power (dBm)

Maximum rated power(mW)

Separation distance(mm)

Bottom Face exclusion threshold

Testing required?

Separation distance(mm)

exclusion threshold
Testing required?

Separation distance(mm)

exclusion threshold

Testing required?

Separation distance(mm)

exclusion threshold
Testing required?

Separation distance(mm)

exclusion threshold

Testing required?
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14. SAR Test Results

General Note:

1. Per KDB 447498 D01v06, the reported SAR is the measured SAR value adjusted for maximum tune-up tolerance.

a. Tune-up scaling Factor = tune-up limit power (mW) / EUT RF power (mW), where tune-up limit is the maximum rated
power among all production units.

b. For SAR testing of WLAN signal with non-100% duty cycle, the measured SAR is scaled-up by the duty cycle scaling
factor which is equal to "1/(duty cycle)"

c. For WLAN/Bluetooth: Reported SAR(W/kg)= Measured SAR(W/kg)* Duty Cycle scaling factor * Tune-up scaling factor

2. Per KDB 447498 D01v06, for each exposure position, testing of other required channels within the operating mode of a

frequency band is not required when the reported 1-g or 10-g SAR for the mid-band or highest output power channel is:
< 0.8 W/kg or 2.0 W/kg, for 1-g or 10-g respectively, when the transmission band is < 100 MHz
< 0.6 W/kg or 1.5 W/kg, for 1-g or 10-g respectively, when the transmission band is between 100 MHz and 200 MHz
< 0.4 W/kg or 1.0 W/kg, for 1-g or 10-g respectively, when the transmission band is = 200 MHz

3. Per KDB 865664 D01v01r04, for each frequency band, repeated SAR measurement is required only when the measured
SAR is 20.8W/kg.

4. The following table“n/a’means the measured SAR is too small to find the 1g cube SAR.

WLAN Note:

1. Per KDB 248227 D01v02r02, for 2.4GHz 802.11g/n SAR testing is not required when the highest reported SAR for DSSS is
adjusted by the ratio of OFDM to DSSS specified maximum output power and the adjusted SAR is < 1.2 W/kg.

2. Per KDB 248227 D01v02r02, U-NII-1 SAR testing is not required when the U-NII-2A band highest reported SAR for a test
configuration is < 1.2 W/kg, SAR is not required for U-NII-1 band.

3. When the reported SAR of the test position is > 0.4 W/kg, SAR is repeated for the 802.11 transmission mode configuration
tested in the initial test position to measure the subsequent next closet/smallest test separation distance and maximum
coupling test position on the highest maximum output power channel, until the report SAR is < 0.8 W/kg or all required test
position are tested.

4. For all positions / configurations, when the reported SAR is > 0.8 W/kg, SAR is measured for these test positions /
configurations on the subsequent next highest measured output power channel(s) until the reported SAR is < 1.2 W/kg or all
required channels are tested.

5. During SAR testing the WLAN transmission was verified using a spectrum analyzer.

6. The 2.4GHz/5GHz WLAN can transmit in SISO antenna mode only and it has no MIMO antenna mode.
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14.1 Body SAR

<Bluetooth SAR>

Test Gap Freq. Average Tune-Up Tune-up | Duty g;ctlye Power Measured Reported
Position (mm) Antenna Ch. ) Power | Limit Scaling Cycle Scaling Drift 1g SAR 1g SAR
(dBm) | (dBm) Factor | % Factor dB) (W/kg)  (WI/kg)
Bluetooth DH5 Bottom Face|Omm| Antl |39 |2441| 5.90 6.50 1.148 | 76.7 | 1.304 - n/a n/a
Bluetooth DH5 Edgel |Omm| Antl |39 [2441| 5.90 6.50 1.148 | 76.7 | 1.304 - n/a n/a
Bluetooth DH5 Edge4 |Omm| Antl |39 |2441| 5.90 6.50 1.148 | 76.7 | 1.304 - n/a n/a
Witr?'r‘;e;‘r’zt:v o DH5 Edge4 |omm| Antl |39 |2441| 590 | 650 | 1.148 |76.7| 1.304 | - nla nla
Bluetooth DH5 Edge4 |Omm| Ant1l 0 | 2402 | 5.90 6.50 1.148 | 76.7 | 1.304 - n/a n/a
Bluetooth DH5 Edge4 |Omm| Antl |78 |2480( 5.80 6.50 1.175 | 76.7 | 1.304 - n/a n/a
Bluetooth DH5 Bottom Face|Omm| Ant2 |39 |2441| 6.00 6.50 1.122 | 76.8 | 1.302 - n/a n/a
Bluetooth DH5 Edge 3 Oomm| Ant2 |39 |2441| 6.00 6.50 1.122 {76.8 | 1.302 | -0.1 0.010 0.015
01 Bluetooth DH5 Edge4 |Omm| Ant2 |39 [2441| 6.00 6.50 1.122 | 76.8 | 1.302 |-0.16 | 0.070 0.102
Wm?'r“ei‘r’ztgv o DH5 Edge 4 |omm| Ant2 |39 |2441| 6.00 | 650 | 1.122 |76.8| 1.302 |-0.09| 0.041 | 0.060
Bluetooth DH5 Edge 4 [Omm| Ant2 0 |2402| 5.90 6.50 1.148 |76.8 | 1.302 | -0.04 | 0.056 0.084
Bluetooth DH5 Edge4 |Omm| Ant2 |78 |2480( 5.90 6.50 1.148 |76.8 | 1.302 | 0.07 0.062 0.093

<WLANZ2.4GHz SAR>

Average Tune-Up Tune-up

Power Measured Reported

Po-ljsei;ton (ga:ﬁ) Antenna Ch. Power Limit Scaling Drift 1g SAR 1g SAR

Factor (W/kg)

WLAN2.4GHz (802.11b 1Mbps|Bottom Face|Omm| Ant1 1 (2412 | 1550 | 16.00 1.122 (99.14| 1.009 | 0.01 0.021 0.024
WLAN2.4GHz |802.11b IMbps| Edge1 |omm| Antl | 1 |2412| 1550 | 16.00 | 1.122 |99.14| 1.009 | 0.09 | 0063 | 0.071
WLAN2.4GHz |802.11b IMbps| Edge4 |omm| Antl | 1 |2412| 1550 | 16.00 | 1.122 |99.14| 1.009 |-0.06| 0.140 | 0.158
WLAN2.4GHz |802.11b IMbps| Edge4 |omm| Antl | 6 |2437| 15.30 | 16.00 | 1.175 |99.14| 1.009 |-0.09| 0171 | 0.203
WLAN2.4GHz |802.11b IMbps| Edge4 |omm| Ant1l |11 |2462| 15.10 | 16.00 | 1.230 |99.14| 1.000 |-0.02| 0371 | 0.461
m"l‘l’th’*rxr“c%\';'ezr 802.11b 1Mbps| Edge4 |omm| Ant1 |11 |2462| 15.10 | 16.00 | 1.230 [09.14| 1.009 | 0.05 | 0.107 | 0.133
WLAN2.4GHz |802.11b IMbps| Edge4 |omm| Antl |12 |2467| 15.00 | 16.00 | 1.259 |99.14| 1.009 |-0.09| 0.196 | 0.249
WLAN2.4GHz |802.11b IMbps| Edge4 |omm| Antil |13 |2472| 14.90 | 16.00 | 1.288 |99.14| 1.009 [-0.01| 0207 | 0.269
WLAN2.4GHz |(802.11b 1Mbps|Bottom Face|Omm| Ant2 1 (2412 | 15.30 | 16.00 1.175 (99.14| 1.009 | -0.06 | 0.046 0.055
WLAN2.4GHz |802.11b IMbps| Edge3 |omm| Ant2 | 1 |2412]| 15.30 | 16.00 | 1.175 |99.14| 1.009 |-0.03| 0130 | 0.154
WLAN2.4GHz |802.11b IMbps| Edge4 |omm| Ant2 | 1 |2412]| 15.30 | 16.00 | 1.175 |99.14| 1.009 |-0.01| 03855 | 0.421
02 | WLAN24GHz |802.11b1Mbps| Edge4 |omm| Ant2 | 6 |2437| 15.10 | 16.00 | 1.230 |99.14| 1.000 | -0.03| 0.495 | 0.614
le‘l’tm’:sr“ceo\t'ezr 802.11b 1Mbps| Edge4 |omm| Ant2 | 6 |2437| 15.10 | 16.00 | 1.230 |99.14| 1.000 |-0.03| 0199 | 0.247
WLAN2.4GHz |802.11b IMbps| Edge4 |omm| Ant2 |11 |2462| 14.90 | 16.00 | 1.288 |99.14| 1.000 |-0.09| 0295 | 0.383
WLAN2.4GHz |802.11b IMbps| Edge4 |omm| Ant2 |12 |2467| 14.80 | 16.00 | 1.318 |99.14| 1.009 | 0.02 | 0304 | 0.404
WLAN2.4GHz |802.11b IMbps| Edge4 |omm| Ant2 |13 |2472| 14.70 | 16.00 | 1.349 |99.14| 1.000 |-0.01| 0280 | 0.381
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<WLANS5G SAR>

Duty

Average Tune-Up Tune-up Duty Cycle

Power Limit Scaling Cycle

Power Measured Reported

Ves: Drift 1g SAR 1g SAR

Position

Freq.

CEpp Antenna Ch

(mm)

Factor

% Scaling

(Wikg)

WLANS5.3GHz 802.11a 6Mbps |Bottom Face|Omm| Ant1l | 64 |5320| 14.31 15.00 1.173 [96.48| 1.036 | 0.09 0.022 0.027
WLAN5.3GHz | 802.11a 6Mbps | Edge 1 |omm| Ant1 |64 |5320| 14.31 | 15.00 | 1.173 |96.48] 1.036 | 0.03 | 0.098 | 0.119
WLAN5.3GHz | 802.11a 6Mbps | Edge4 |omm| Ant1 |64 |5320| 14.31 | 15.00 | 1.173 |96.48| 1.036 |-0.07| 0.168 | 0.204
WLAN5.3GHz | 802.11a 6Mbps | Edge4 |omm| Ant1 |52 |5260| 14.24 | 15.00 | 1.192 |96.48] 1.036 | 0.09 | 0.257 | 0.317
WANS-SOHZ * 1 802.11a 6Mbps | Edge4 |omm| Ant1 |52 |5260 | 1424 | 1500 | 1192 |96.48| 1036 | 0.08 | 0.180 | 0.222
WLAN5.3GHz | 802.11a 6Mbps | Edge4 |omm| Ant1 |56 |5280| 14.11 | 15.00 | 1.227 |96.48| 1.036 |-0.07| 0.160 | 0.203
WLAN5.3GHz | 802.11a 6Mbps | Edge4 |omm| Ant1 |60 |5300| 14.14 | 15.00 | 1.220 |96.48 1.036 | 0.01 | 0.165 | 0.209
WLANS.3GHz 802.11a 6Mbps |Bottom Face|Omm| Ant2 | 64 |5320| 14.25 | 15.00 | 1.189 [96.87| 1.032 | 0.03 | 0.027 0.033
WLAN5.3GHz | 802.11a 6Mbps | Edge 3 |omm| Ant2 |64 |5320| 14.25 | 15.00 | 1.189 |96.87| 1.032 | 0.01 | 0.200 | 0.245
WLAN5.3GHz | 802.11a 6Mbps | Edge4 |0omm| Ant2 |64 |5320| 14.25 | 15.00 | 1.189 |96.87| 1.032 | 0.06 | 0.368 | 0.452
03| WLAN5.3GHz | 802.11a6Mbps | Edge4 |omm| Ant2 |52 |5260| 14.21 | 15.00 | 1.200 |96.87| 1.032 | 0.05 | 0.444 | 0.550
V‘a’m’:g&%\’;‘; 802.11a 6Mbps | Edge4 |omm| Ant2 |52 |5260| 14.21 | 15.00 | 1.200 |96.87| 1.032 | 0.04 | 0.248 | 0.307
WLAN5.3GHz | 802.11a 6Mbps | Edge4 |omm| Ant2 |56 |5280| 14.12 | 15.00 | 1.225 |96.87| 1.032 | 0.06 | 0.353 | 0.446
WLAN5.3GHz | 802.11a 6Mbps | Edge4 |0omm| Ant2 |60 |5300| 14.14 | 15.00 | 1.220 |96.87| 1.032 | -0.1 | 0.346 | 0.435
WLAN5.5GHz 802.11a 6Mbps |Bottom Face|Omm| Ant1 |100|5500| 14.21 | 15.00 | 1.201 |96.48| 1.036 | 0.07 | 0.019 0.024
WLAN5.5GHz | 802.11a 6Mbps | Edge1 |0omm| Ant1 |100]|5500| 14.21 | 15.00 | 1.201 |96.48| 1.036 | 0.08 | 0.119 | 0.148
WLANS.5GHz | 802.11a 6Mbps | Edge4 |omm| Ant1 |100|5500| 14.21 | 15.00 | 1.201 |96.48| 1.036 | 0.04 | 0.186 | 0.231
WLAN5.5GHz | 802.11a 6Mbps | Edge4 |omm| Ant1 |116]5580| 14.12 | 15.00 | 1.226 |96.48| 1.036 | 0.04 | 0.182 | 0.231
WLAN5.5GHz | 802.11a 6Mbps | Edge4 |omm| Ant1 |124]|5620| 14.08 | 15.00 | 1.236 |96.48| 1.036 |-0.04| 0.180 | 0.230
WLAN5.5GHz | 802.11a 6Mbps | Edge4 |omm| Ant1 |132|5660| 14.03 | 15.00 | 1.250 |96.48| 1.036 | 0.07 | 0.203 | 0.263
WLAN5.5GHz | 802.11a 6Mbps | Edge4 |omm| Ant1 |140]|5700| 14.11 | 15.00 | 1.229 |96.48| 1.036 | 0.05 | 0219 | 0.279
WLAN5.5GHz | 802.11a 6Mbps | Edge4 |omm| Ant1 |144]|5720| 14.04 | 15.00 | 1.249 |96.48| 1.036 | 0.01 | 0.353 | 0.457
W‘ﬁ’ﬁe'ifgg"e'fr 802.11a6Mbps | Edge4 |omm| Ant1 |144|5720| 14.04 | 15.00 | 1.249 |96.48| 1.036 |-0.03| 0.183 | 0.237
WLAN5.5GHz | 802.11a 6Mbps |Bottom Face|omm| Ant2 |116]5580| 14.17 | 15.00 | 1.211 |96.87| 1.032 | 0.05 | 0.020 | 0.025
WLAN5.5GHz | 802.11a 6Mbps | Edge3 |omm| Ant2 |116]5580| 14.17 | 15.00 | 1.211 |96.87| 1.032 |-0.04| 0.127 | 0.159
WLANS.5GHz | 802.11a 6Mbps | Edge4 |omm| Ant2 |116]5580| 14.17 | 15.00 | 1.211 |96.87| 1.032 [-0.08| 0.197 | 0.246
04 | WLAN55GHz | 802.11a6Mbps | Edge4 |omm| Ant2 |100|5500| 14.09 | 15.00 | 1.234 |96.87| 1.032 | -0.1 | 0.437 | 0.556
V‘a’m’:szg\’;‘; 802.11a6Mbps | Edge4 |0omm| Ant2 |100|5500| 14.09 | 15.00 | 1.234 [96.87| 1.032 | 0.02 | 0.251 | 0.320
WLANS.5GHz | 802.11a 6Mbps | Edge4 |omm| Ant2 |124|5620| 14.11 | 15.00 | 1.227 |96.87| 1.032 [-0.03| 0.211 | 0.267
WLAN5.5GHz | 802.11a 6Mbps | Edge4 |omm| Ant2 |132]5660| 14.06 | 15.00 | 1.242 |96.87| 1.032 |-0.08| 0218 | 0.279
WLAN5.5GHz | 802.11a 6Mbps | Edge4 |omm| Ant2 |140|5700| 13.91 | 15.00 | 1.286 |96.87| 1.032 | -0.1 | 0211 | 0.280
WLAN5.5GHz | 802.11a 6Mbps | Edge4 |omm| Ant2 |144|5720| 13.98 | 15.00 | 1.265 |96.87| 1.032 [-0.07| 0.240 | 0.313
WLAN5.8GHz | 802.11a 6Mbps [Bottom Face{lomm| Ant1 |149]5745] 13.68 | 15.00 | 1.355 [96.48] 1.036 | 0.04 | 0.031 | 0.044
WLAN5.8GHz | 802.11a 6Mbps | Edge 1 |omm| Ant1 |149|5745| 13.68 | 15.00 | 1.355 |96.48| 1.036 | 0.06 | 0.106 | 0.149
05| WLAN5.8GHz |802.11a6Mbps | Edge4 |omm| Ant1 |149|5745| 13.68 | 15.00 | 1.355 |96.48| 1.036 | 0.06 | 0.37L | 0.521
V‘Ol’tm’;‘:rsc%\';'; 802.11a6Mbps | Edge4 |0omm| Ant1 |149|5745| 13.68 | 15.00 | 1.355 |96.48 1.036 |-0.02| 0.179 | 0.251
WLAN5.8GHz | 802.11a 6Mbps | Edge4 |omm| Ant1 |157|5785| 13.65 | 15.00 | 1.365 |96.48| 1.036 |-0.06| 0.195 | 0.276
WLAN5.8GHz | 802.11a 6Mbps | Edge4 |omm| Ant1 |165|5825| 13.66 | 15.00 | 1.361 |96.48| 1.036 | 0.07 | 0.278 | 0.392
WLAN5.8GHz | 802.11a 6Mbps [Bottom Face|omm| Ant2 |165|5825| 13.65 | 15.00 | 1.365 |96.87| 1.032 | 0.18 | 0.033 | 0.046
WLAN5.8GHz | 802.11a 6Mbps | Edge 3 |omm| Ant2 |165|5825| 13.65 | 15.00 | 1.365 |96.87| 1.032 |-0.03| 0.098 | 0.138
WLAN5.8GHz | 802.11a 6Mbps | Edge4 |omm| Ant2 |165|5825| 13.65 | 15.00 | 1.365 |96.87| 1.032 | 0.06 | 0.234 | 0.330
WLAN5.8GHz | 802.11a 6Mbps | Edge4 |omm| Ant2 |149|5745| 13.62 | 15.00 | 1.374 |96.87| 1.032 |-0.05| 0.217 | 0.308
WLAN5.8GHz | 802.11a 6Mbps | Edge4 |omm| Ant2 |157|5785| 13.64 | 15.00 | 1.368 |96.87| 1.032 | 0.02 | 0.357 | 0.504
WANSBOHZ 1 802.11a 6Mbps | Edge4 |omm| Ant2 [157|5785| 13.64 | 15.00 | 1368 |96.87| 1032 | 011 | 0279 | 0.394
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15. Simultaneous Transmission Analysis

Wireless Tablet

Body
WLANS5GHz ANT1 + Bluetooth ANT1 Yes
WLANS5GHz ANT2 + Bluetooth ANT2 Yes

General Note:

The 2.4GHz/5GHz WLAN can transmit in SISO antenna mode only and it has no MIMO antenna mode.

EUT will choose either 2.4GHz WLAN or 5GHz WLAN according to the network signal condition; therefore, 2.4GHz
WLAN and 5GHz WLAN will not operate simultaneously at any moment.

2.4GHz WLAN and Bluetooth share the same antenna, and cannot transmit simultaneously.

Above table listed transmitting simultaneous state is supported only for this device.

According to the EUT characteristic, WLAN 5GHz and Bluetooth can transmit simultaneously.

Per KDB 447498 D01v06, simultaneous transmission SAR is compliant if,

i) 1g Scalar SAR summation < 1.6W/kg.

ii) SPLSR = (SAR1 + SAR2)"1.5/ (min. separation distance, mm), and the peak separation distance is determined

from the square root of [(x1-x2)2 + (y1-y2)2 + (z1-z2)2], where (x1, y1, z1) and (x2, y2, z2) are the coordinates of
the extrapolated peak SAR locations in the zoom scan.

i) If SPLSR < 0.04 for 1g SAR, simultaneously transmission SAR measurement is not necessary.
iv) Simultaneously transmission SAR measurement, and the reported multi-band 1g SAR < 1.6W/kg.

Simultaneous Transmission Configurations

N

o0k w

15.1 Body Exposure Conditions

6 7 9
WLAN5GHz WLANSGHz Bluetooth

10 6+9 7+10
" Bluetooth
Exposure Position Ant 1 Ant 2 Ant 1 Ant 2

‘ ‘ Summed Summed
1g SAR 1g SAR 1g SAR ‘ 1g SAR ‘

(Wikg) (Wikg) ) (Wikg) 1g SAR (W/kg) 1g SAR (W/kQ)

Bottom Face 0.046
Edge 1 0.15 0.00
Edge 3 0.245 0.00 0.26
Edge 4 0.102 0.52 0.66
Test Engineer : Hank Huang, Kevin Xu, David Dai, Bin He
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seamron Las. FCC SAR Test Report
16. Uncertainty Assessment

Per KDB 865664 D01 SAR measurement 100MHz to 6GHz, when the highest measured 1-g SAR within a frequency
band is < 1.5 W/kg and the measured 10-g SAR within a frequency band is < 3.75 W/kg. The expanded SAR
measurement uncertainty must be < 30%, for a confidence interval of k = 2. If these conditions are met, extensive
SAR measurement uncertainty analysis described in IEEE Std 1528-2013 is not required in SAR reports submitted
for equipment approval. For this device, the highest measured 1-g SAR is less 1.5W/kg. Therefore, the measurement

uncertainty table is not required in this report.
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Appendix A. Plots of System Performance Check

The plots are shown as follows.
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2022/5/30
System Check Head 2450MHz

DUT: D2450V2-SN:924

Communication System: UID 0, CW; Frequency: 2450 MHz;Duty Cycle: 1:1

Medium: HSL 2450 220530 Medium parameters used: f = 2450 MHz; 6 = 1.856 S/m; &, = 37.685;
p = 1000 kg/m’

Ambient Temperature : 23.5 C; Liquid Temperature : 22.7 C

DASYS Configuration:

- Probe: EX3DV4 - SN7641; ConvF(8.24, 8.24, 8.24); Calibrated: 2022/4/11

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

- Electronics: DAE4 Sn715; Calibrated: 2021/12/29

- Phantom: ELI v4.0; Type: QDOVAO001BB; Serial: TP: 1113

- Measurement SW: DASY52, Version 52.10 (3); SEMCAD X Version 14.6.13 (7474)

Pin=250mW/Area Scan (81x81x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 23.8 W/kg

Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 102.9 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 30.1 W/kg

SAR(1 g) = 13.4 W/kg; SAR(10 g) = 6.16 W/kg

Maximum value of SAR (measured) = 23.8 W/kg

-4.72

-9.43

-14.15

-18.86

-23.58

0 dB =23.8 Wik



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2022/6/2
System Check Head 5250MHz

DUT: DSGHzV2-SN:1113

Communication System: UID 0, CW (0); Frequency: 5250 MHz;Duty Cycle: 1:1

Medium: HSL 5250 220602 Medium parameters used: f = 5250 MHz; 6 =4.713 S/m; &, = 36.255;
p = 1000 kg/m’

Ambient Temperature : 23.4 “C; Liquid Temperature : 22.6 C

DASYS Configuration:

- Probe: EX3DV4 - SN7641; ConvF(5.71, 5.71, 5.71); Calibrated: 2022/4/11

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

- Electronics: DAE4 Sn715; Calibrated: 2021/12/29

- Phantom: ELI v4.0; Type: QDOVAO001BB; Serial: TP: 1113

- Measurement SW: DASY52, Version 52.10 (3); SEMCAD X Version 14.6.13 (7474)

Pin=100mW/Area Scan (71x71x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 22.0 W/kg

Pin=100mW/Zoom Scan (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 74.88 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 35.8 W/kg

SAR(1 g) = 8.1 W/kg; SAR(10 g) = 2.34 W/kg

Maximum value of SAR (measured) =21.8 W/kg

-10.00

-20.00

-30.00

-40.00

-50.00

0 dB =21.8 W/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2022/5/31
System Check Head 5600MHz

DUT: DSGHzV2-SN:1113

Communication System: UID 0, CW (0); Frequency: 5600 MHz;Duty Cycle: 1:1

Medium: HSL 5600 220531 Medium parameters used: f = 5600 MHz; 6 = 4.986 S/m; &, = 36.112;
p = 1000 kg/m’

Ambient Temperature : 23.5 C; Liquid Temperature : 22.5 C

DASYS Configuration:

- Probe: EX3DV4 - SN7641; ConvF(5.08, 5.08, 5.08); Calibrated: 2022/4/11

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

- Electronics: DAE4 Sn715; Calibrated: 2021/12/29

- Phantom: ELI v4.0; Type: QDOVAO001BB; Serial: TP: 1113

- Measurement SW: DASY52, Version 52.10 (3); SEMCAD X Version 14.6.13 (7474)

Pin=100mW/Area Scan (71x71x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 21.9 W/kg

Pin=100mW/Zoom Scan (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 74.01 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 39.2 W/kg

SAR(1 g) = 8.61 W/kg; SAR(10 g) = 2.42 W/kg

Maximum value of SAR (measured) = 22.8 W/kg

-10.00

-20.00

-30.00

-40.00

-50.00
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2022/6/1
System Check Head 5750MHz

DUT: DSGHzV2-SN:1113

Communication System: UID 0, CW (0); Frequency: 5750 MHz;Duty Cycle: 1:1

Medium: HSL 5750 220601 Medium parameters used: f = 5750 MHz; 6 = 5.315 S/m; &, = 35.552;
p = 1000 kg/m’

Ambient Temperature : 23.3 “C; Liquid Temperature : 22.4 C

DASYS Configuration:

- Probe: EX3DV4 - SN7641; ConvF(5.25, 5.25, 5.25); Calibrated: 2022/4/11

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

- Electronics: DAE4 Sn715; Calibrated: 2021/12/29

- Phantom: ELI v4.0; Type: QDOVAO001BB; Serial: TP: 1113

- Measurement SW: DASY52, Version 52.10 (3); SEMCAD X Version 14.6.13 (7474)

Pin=100mW/Area Scan (71x71x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 23.1 W/kg

Pin=100mW/Zoom Scan (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 75.91 V/m; Power Drift =-0.10 dB

Peak SAR (extrapolated) = 42.7 W/kg

SAR(1 g) = 8.32 W/kg; SAR(10 g) = 2.4 W/kg

Maximum value of SAR (measured) = 23.9 W/kg

-10.00

-20.00

-30.00

-40.00

-50.00

0 dB =23.9 Wik
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Appendix B. Plots of SAR Measurement

The plots are shown as follows.
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2022/5/30

01_Bluetooth DH5S Edge 4 0mm_Ch39

Communication System: UID 0, BT (0); Frequency: 2441 MHz;Duty Cycle: 1:1.302

Medium: HSL 2450 220530 Medium parameters used: f = 2441 MHz; 6 = 1.846 S/m; &, = 37.718;
p = 1000 kg/m’

Ambient Temperature : 23.5 C; Liquid Temperature : 22.7 C

DASYS Configuration:

- Probe: EX3DV4 - SN7641; ConvF(8.24, 8.24, 8.24); Calibrated: 2022/4/11

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

- Electronics: DAE4 Sn715; Calibrated: 2021/12/29

- Phantom: ELI v4.0; Type: QDOVAO001BB; Serial: TP: 1113

- Measurement SW: DASY52, Version 52.10 (3); SEMCAD X Version 14.6.13 (7474)

Ch39/Area Scan (51x101x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.132 W/kg

Ch39/Z.oom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 0 V/m; Power Drift =-0.16 dB

Peak SAR (extrapolated) = 0.143 W/kg

SAR(1 g) = 0.070 W/kg; SAR(10 g) = 0.030 W/kg

Maximum value of SAR (measured) = 0.0933 W/kg

-b.08

-12.16

-18.23

-24.31

-30.39

0dB =0.0933 W/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2022/5/30

02._ WLAN2.4GHz_802.11b 1Mbps_Edge 4 0mm_Ch6

Communication System: UID 0, WIFI (0); Frequency: 2437 MHz;Duty Cycle: 1:1.009

Medium: HSL 2450 220530 Medium parameters used: f = 2437 MHz; 6 = 1.842 S/m; &, = 37.736;
p = 1000 kg/m’

Ambient Temperature : 23.5 C; Liquid Temperature : 22.7 °C

DASYS Configuration:

- Probe: EX3DV4 - SN7641; ConvF(8.24, 8.24, 8.24); Calibrated: 2022/4/11

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

- Electronics: DAE4 Sn715; Calibrated: 2021/12/29

- Phantom: ELI v4.0; Type: QDOVAO001BB; Serial: TP: 1113

- Measurement SW: DASY52, Version 52.10 (3); SEMCAD X Version 14.6.13 (7474)

Ché6/Area Scan (51x101x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.989 W/kg

Ché6/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 1.157 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 1.31 W/kg

SAR(1 g) = 0.495 W/kg; SAR(10 g) = 0.196 W/kg

Maximum value of SAR (measured) = 0.923 W/kg

-h.7b

-11.52

-17.29

-23.05

-28.81

0dB =0.923 W/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2022/6/2

03 WLANSGHz 802.11a_6Mbps_Edge 4 0mm_Ch52

Communication System: UID 0, WIFI (0); Frequency: 5260 MHz;Duty Cycle: 1:1.032

Medium: HSL 5250 220602 Medium parameters used: f = 5260 MHz; 6 = 4.728 S/m; &, = 36.24; p
= 1000 kg/m’

Ambient Temperature : 23.4 “C; Liquid Temperature : 22.6 C

DASY5 Configuration:

- Probe: EX3DV4 - SN7641; ConvF(5.71, 5.71, 5.71); Calibrated: 2022/4/11

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

- Electronics: DAE4 Sn715; Calibrated: 2021/12/29

- Phantom: ELI v4.0; Type: QDOVAOO01BB; Serial: TP: 1113

- Measurement SW: DASY 52, Version 52.10 (3); SEMCAD X Version 14.6.13 (7474)

Ch52/Area Scan (71x121x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 1.70 W/kg

Ch52/Zoom Scan (9x9x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 0 V/m; Power Drift = 0.05 dB
Peak SAR (extrapolated) = 1.75 W/kg

SAR(1 g) = 0.444 W/kg; SAR(10 g) = 0.159 W/kg
Maximum value of SAR (measured) = 1.04 W/kg

-10.00
-20.00
-30.00

-40.00

-h0.00

0 dB = 1.04 W/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2022/5/31

04 WLANSGHz 802.11a_6Mbps_Edge 4 0mm_Ch100

Communication System: UID 0, WIFI (0); Frequency: 5500 MHz;Duty Cycle: 1:1.032
Medium: HSL 5600 220531 Medium parameters used: f = 5500 MHz; 6 = 4.872 S/m; &, = 36.29; p

= 1000 kg/m’
Ambient Temperature : 23.5 C; Liquid Temperature : 22.5 C

DASYS Configuration:

- Probe: EX3DV4 - SN7641; ConvF(5.08, 5.08, 5.08); Calibrated: 2022/4/11

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

- Electronics: DAE4 Sn715; Calibrated: 2021/12/29

- Phantom: ELI v4.0; Type: QDOVAO001BB; Serial: TP: 1113

- Measurement SW: DASY52, Version 52.10 (3); SEMCAD X Version 14.6.13 (7474)

Ch100/Area Scan (61x101x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 1.30 W/kg

Ch100/Zoom Scan (9x9x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 0 V/m; Power Drift =-0.10 dB

Peak SAR (extrapolated) = 1.89 W/kg

SAR(1 g) = 0.437 W/kg; SAR(10 g) = 0.152 W/kg

Maximum value of SAR (measured) = 1.04 W/kg

0dB = 1.04 W/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2022/6/1

05_ WLANSGHz 802.11a_6Mbps_Edge 4 0mm_Ch149

Communication System: UID 0, WIFI (0); Frequency: 5745 MHz;Duty Cycle: 1:1.036
Medium: HSL 5750 220601 Medium parameters used: f = 5745 MHz; 6 = 5.308 S/m; &, = 35.56; p

= 1000 kg/m’
Ambient Temperature : 23.3 C; Liquid Temperature : 22.4 C

DASYS Configuration:

- Probe: EX3DV4 - SN7641; ConvF(5.25, 5.25, 5.25); Calibrated: 2022/4/11

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

- Electronics: DAE4 Sn715; Calibrated: 2021/12/29

- Phantom: ELI v4.0; Type: QDOVAO001BB; Serial: TP: 1113

- Measurement SW: DASY52, Version 52.10 (3); SEMCAD X Version 14.6.13 (7474)

Ch149/Area Scan (61x101x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.916 W/kg

Ch149/Z0om Scan (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 0 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 1.68 W/kg

SAR(1 g) = 0.371 W/kg; SAR(10 g) = 0.122 W/kg

Maximum value of SAR (measured) = 0.886 W/kg

-10.00

-20.00

-30.00

-40.00
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Appendix C. DASY Calibration Certificate

The DASY calibration certificates are shown as follows.
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TEL : +86-755-86379589 / FAX : +86-755-86379595 Issued Date : Jul. 05, 2022
FCC ID : 2A4DH-3426 Form version: 200414
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Calibration Laboratory of S, ity Schwaizarischer Katibriesdienst
Schmid & Partner -

Service auisse d'élalonnage

o+ -h':_ S
) o ‘ c Servizio svizzero di inralura
&8

e Sivisa Callbration Sarvics
A

g‘

Engineering AG T
Zeughausstrasse 43, 8004 Zurich, Swiitzariand % '/f,:\r-a\\

o frilale e

i

Accradiied by the Bwiss Accradiigtion Semvie (SAS)
The Swias Accreditation Service is one of the slgnateries to the EA
Multitaternl Agreamant for the recognition of calibration cedificates

Sporton

CALIBRATION CERTIFICATE I

Accreditation Mo.: ' SCS 0108

Gliat Certificate No; D2450V2-924 _Sep20

iopescs)

Colibrnbon propedurels)

|

it hody At

D2450V2 - SN:924

QA CAL-05.v11

Callbration Procedurs for SAR Validalion Sources belween 0.7-3 GHz

Seplamber 02, 2020

Calibration Equipmant psed (METE gritieal tar ealibimtian)

Thizs ealibration cortificate documents tha raceabilly Yo npbional stapdards, which realzo the physical uila of measyroments {S1),
This measurements antd the unesrainties with confidence probabilily are given on tha tollowing pages and are part of the cerificats.

Al eaiieations have bean conducted in he cleaad Inboratory Baeility. envitenment lempenmties (22 £3)°C and humidily < 76%.

Prifmaly Standids [[o; Cal Dita (Cadifloaia No.j Sehaduled Cabbalian

Priwiar mater NAP SN 04778 D1-Apr-20 (Mo, 217-03100/03101) Apr21

Fawer sehaor NAP-Z91 SN 1008244 DY Ag=20 (Mo, 217-03100) Apr-21

Powar sensor NFP-Z91 Sk 248 07-Ape-20 {No. 217-03101) Apr2d

Referencs 20 dB Altenustor SN: BH0304 (20K) 31-Mar-20 (No. 217-03108) Apr-21

Type-h mismateh combination SM310062/ 06327 31-Mar-20 (No. 217-03104) Apr-21

Rataronca Proba EX30OVA 5h: 7349 AJun-20 (Mo. EX3-7348_Jun2) St

DAE4 SN: 601, 27-Dec-19 (No. DAE4-601_Dact ) Dec-20

Secondary Standards o Gheck Date (in houss) Scheduted Chack

Powsr mater EA4198 BN GB38512475 A0-0Det=14 [In heudse chesik Feb-18) I hedise chack: CGot=20

Power sangor HP 84814 SN UsaranzTea QFOet-15 (In house dheck Oot18) I heniss checi: Ool20

Power sensor HP BaB1A SN! MY4 1002017 07-06t-16 (In house check Oct-18) I hiuse cheak: O6-20

AF genaralor BAS SMT-06 SN 100872 15-Jun-15 {in house chiack Oct-18) In house chack; Q20

Matwork Analyzor Agilent EB358A | SN US41080477 31-Mar-14 (ir house check Ccl-18) In houze check: Ocl-20
Mamn Funeilon Signature

Calibrated by Jafirey Katzman Laboratory Technician / % z

Approved by: Kalja Pokovio Tochnical Manager M

lzgund: Soptamber 2. 2020

This caliration canificata shall not b japrodueed sxcegt in Tull withoul wiilten spproval of (e laborlory,

Cerfilicolte No: D2450V2-924 Sep20

Page 1616




Calibration Laboratory of }t‘*':f:ul}f,” o Schwoizerischer Kalibristdienst

_ 2 " y NS
Schmid & Partner iﬁw’ﬁ s ") C Service sulsze d'énlonnage
Engineering AG e ¢ ) Servizlo svizzoro di taralura
Za 4 i g A &/ S
ughausstrasse 43, 8004 Zurich, Switzerland s Fpns R N, S Swiss Calibeathon Service
filag bt . e

Actiredied by tha Swiss Accreditalion Service (SAS) hocreditation No.: SCS 0108
The Sivisa Accraditatlon Seivice is one of the signatories 1o he EA
Mullilsteral Agrecmant for the recognition ol callbeation cardilicalos

Glossary:

TSL tissue simulating liquid

ConvF sensifivity in TSL / NORM xy,z
MN/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: Measuremen! Technigues”, June 2013

b IEC 62209-1, “Measurement procedura for the assessment of Specific Absorption Ralte
(SAR) from hand-held and body-mounted devices used next lo the ear (frequency range ol
300 MHz to 6 GHz)", July 2016

c) IEC 62209-2, "Procedure to determine the Spacific Absorption Rate (SAR) lor 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:

v Measurement Conditions: Further detalls are available from the Validation Report al 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.

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

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

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

s SARA 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%.

Ceriificate Mo: D2450V2-024 Sepd0 Page 2 ol 6



Measurement Conditions

DASY system configuration, as lar as nol given on page 1.

DASY Version DASYS VE2.10.4

Extrapolation Advaneced Extrapolalion

Phantom Modular Flal Phantom

Distance Dipole Center - TSL 10 tm with Spacder

Zaom Scan Resolution dx, dy, dz = 5mm

Frequency 2450 MHz + 1 MHz
Head TSL parameters

Tha foliowing parameters and caloulations were ipplied,
Tempoeraturs Permittivity Conductivity

Mominal Head TSL parametors 22.0"C Jug 1. B0 minodm

Measured Head TSL paramelers (22002)"C 389+ 8% 1.84 mhedn & 6%

Head TSL temperalure change during lesl <05"C v -
SAR result with Head TSL

SAR averaged over 1 em?® (1 g} of Head TSL Coneition

SAR meastired 250 mW input powa 13.0 Wikg

SAR Tor nominal Fead TSL paramelers narmalized o 1W 651.4 Wikg = 17.0 % (k=2)
| SAR averaged over 10 em? (10 g) of Head TSL candition
SAR measured 250 mW Input power 6.04 Wikg
SAH for nominal Head TSL paramaters normalized to 1W 24,0 Wikg = 16.5 % (k=2)
Centificats No: D2450V2-924_Sap20 Page 3 of B




Appendix (Additional assessments oulside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impiedance, tanstormad 1o feed poirt 539Q+72|a

Faeturn Loss =221 :iE

General Antenna Parameters and Design

Elaotrical Delay (one direction) 1.155ns

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

The dipoie Is made of standad semirfgld coaxial cable. The center conductor of the leading line is directly connected lo the
second arm of the dipele. The antenna is theretore short-ireultad fur DO-signals. On some ol fhe dipales, small and caps
are added 1o the dipole arms in order to improve matching when loaded acoording o the pogition as explained in he
“Measuroment Conditions® paragraph. The SAH data are not affected by this change. The overall dipole leagth fs stil
aceording (o the Standarch

Mo excassiva loree musl beapplied 1o (he dipole arms, becauss (hey mighl bend or the solkeed connssions near ha
leadpoinl may be dariagied

Additional EUT Data

Manufaciured by SPEAG

Cetlificate No: D2450V2-824_Sep20 Page4 ol B



DASYS5 Validation Report for Head TSL

Date: 02,09.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:924

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium parametets used: f= 2450 MHz; o= 1.84 S/m: .= 38.9: p = 1000 kg/m’
Pliantom section: Flal Section

Measurement Standard: DASYS (IEEE/IEC/ANS] C63.19-2011)

DASYS2 Conliguration:
«  Probe: EXADV4 - SN7349; ConvF(7.74, 7.74, 7.74) @ 2450 MHz: Calibrated: 29.06.20120
o Sebsor-Swrloee: Tdoun (Mechanical SuiTace Disleclion
o Blectronics: DAE4 Sn601, Calibrafed: 27.12.2019
«  Phantom: Flat Phantom 5.0 (front); Type: QD 000 PSO AA: Serial: 1001

o« DASYS252.104(1527): SEMCAD X 14.6,14(7483)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mn/Zoom Scan (7x7x7)/Cube 0:
Medasurement grid: dx=Smm, dy=5mm, dz=5nim

Reference Value = 115.2 V/m; Power Drift = -0.05 dB

Peak SAR (exttapolated) = 254 W/kg

SAR(1 g) = 13.0 W/kg: SAR(I0 g) = 6.04 Wkg

Smallest distuance from peaks to all points 3.dB below =9 mm

Ratio of SAR at M2 to SAR at M| =51%

Maximum value of SAR (measured) = 21.2 Wikg

-4.00
-6.00
-12.00

-16.00

-20.00

0.dB=21.2 Wikg = 13.26 dBW/kg

Certilicale No: D2450V2-924_Sep20 Page 5 of B



Impedance Measurement Plot for Head TSL
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SFORTON LAB.

D2450V2, Serial No. 924 Extended Dipole Calibrations

Referring to KDB 865664 D01, if dipoles are verified in return loss (<-20dB, within 20% of prior calibration),

and in impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the

calibration interval can be extended.

D2450V2 - serial no. 924

2450 Head
Real Imaginary
Date of Return-Loss | Delta Delta Delta
Impedance Impedance
Measurement (dB) (%) (ohm) (ohm)
(ohm) (ohm)
2020.9.2 -22.1 53.9 7.2
2021.9.1 -22.1 0.0 51.2 2.7 7.4 -0.2

<Justification of the extended calibration>

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.




SFORTON LAB.

Dipole Verification Data> D2450V2, serial no. 924
2450MHz - Head----2021.9.1

_st L o
1 Start 2.25 GHz Stop 2.65 GHz I 1 Start 2.25 GHa Stop 2,65 Gz I




Calibration Laboratory of S,

5 P Schweizerischer Kalibrierdienst
Schmid & Partner i?“ae“\‘u?“’f’mf g Service suisse d'étalonnage
Engineal‘ing AG L Servizio svizzero di laratura
Zeughausstrasse 43, 8004 Zurich, Switzerland U NS S swiss Calibration Service
AU T
Accradited by the Swiss Accreditation Servide (SAS) Acereditation No.: SCS 0108

The Swiss Accreditation Sarvice is one of the signatories lo the EA
Multitateral Agresment for the recognition of calibration certificates

client  Sporton Certificate No: D5GH2V2-1113_Sep19
[CALIBRATION CERTIFICATE |
Crhiject D5GHzV2 - SN:1113
Caltbration precedure(s) QA CAL-22.v4

Calibration Procedure for SAR Validation Sources between 3-6 GHz

Calibration date: September 24, 2019

Thes calibration cerificats decuments the traceability to natioral standards, which realize tha phyeical units of measurements (S1)
The measurements-and the uncerainties with confidence probatilily are given an the following pages and are part of the certificats.
All eallbrations have been conducted in the closed Isboratory faciity: environment temperatura (22 + 3)YC and humidity < 70%.

Calbration Equipment used (M&TE critical for callbration)

Primary Standards 0 & Cal Date (Cartfiticate No.) Schaduled Calibrafion
Fower mater NAP SN 104778 03-Apr-18 (No. 217-02832/02883) Apr-20

Power zensor NAP-Z99 Sh; 103244 D3-Apr-19 (No. 217-02822) Apr-20

FPower sensar NAP-Z91 SN: 103245 D3-Apr-18(No, 217-02883) Apr-20

Fleferance 20 dB Aftenuator SN: 5058 {20K) O4-Apr-18 {No. 217-02824) Apr-20

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

Reference Probe EX30V4 5N; 3503 25-Mar-19 (No. EX3-3503_Mar{9) Mar-20

DAE4 SN; 801 30-Apr-18 (No, DAE4-E01_Aprig) Apr-20

Secondary Standards iDe Check Dat2 (in house) Schedulad Check
Power metar E44198 SN: GBIOS12475 014 (in house check Feb-18) In hotse check: Oct-20
Fower sensor HP 84814 SN US3r292783 O7-00-15 (in house check Oct-18) In house check: Oct-20
Powear sensor HP B4814 SN Mv41082317 O7-0ot-15 (in house check Ocl-18) In house check: Cel-20
AF generator A&S SMT-06 SN 100972 15-Jun-15 [in house check Cot-18) In holse chack: Oct-20
Metwork Analyzar Agilant E33584 l SN LIS41080477 3t-Mar-14 {in house cheek Oct-18) In holise chack: Oot-19

Mamie Function 5 ture
Calibrated by: Jaton Kastratl aboratory Techniian .|
¥
Approved by; Katja Pokovic Technical Manager W

lssued: September 25, 2019
This calibration cenificate shall nat be reproduced except in tull without written approval of the lsboratony,

Certificate No: D5GH2zV2-1113_Sep18 Page 1ot 8



Calibration Laboratory of S,

J SN G Schweizerischer Kalibrierdienst
Schmid & Partner D= G Service suisse diétaionnage
Engineering AG e Servizic svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland TN S swiss Calibration Service
el
Accredited by tha Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recegnition af calibration certifjcates

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 62209-1, "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

c) 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 Refurn Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is fransformed 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 re orted 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_Sep18 Page 2 of 8



Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS Ve2.10.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy =4.0mm, dz =1.4mm

Giraded Ratio = 1.4 (Z diraction)

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
Nominal Head TSL parameters 22.0°C 359 4.71 mho/m
Measured Head TSL parameters (220z02)°C 35.1+6% 4,53 mho/m £ 6 %
Head TSL temperature change during test =0.5°C - --e-
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 nomalized to 1W 80.5 W/kg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g of Head TSL condition
SAR measured 100 mW input powear 2.33 Wikg

SAR for nominal Head TSL paramelers

normalized 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 <0.5°C ga22 —
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 100 mW inplt power 8.40 Wikg

SAR for nominal Head TSL paramaters

normalized to 1TW

83.4 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measurad 100 mW input power 240 Wikg
SAR for nominal Head TSL paramaeters normalized to 1W 23.8 Wikg = 19.5 % (k=2)

Certificate No: D5GH2V2-1113_5ep13

Page 3 of 8




Head TSL parameters at 5750 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 354 5.22 mho/m
Measured Head TSL parameters (22.0+£0.2) °C 344 6% 5.03 mho/m £ 6 %
Head TSL temperature change during test <05°C e —

SAR result with Head TSL at 5750 MHz

SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 100 mW input pawer B.06 Wikg
SAR for nominal Head TSL parametars normalized to 1W 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

SAA for nominal Head TSL parameters

normalized to 1W

22.8 Wikg £ 19.5 % (k=2)

Cerificate No: D5GHzV2-1113_Sepig

Page 4 of 8




Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point B170-62)0
Return Loss -24.0d8

Antenna Parameters with Head TSL at 5600 MHz

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

Antenna Parameters with Head TSL at 5750 MHz

Impedarice, transformed to feed point 56.70-1.0j0
Retum Loss -239dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.185 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 therafore 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 sxplained In the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length Is still
aceording to the Standard,

Mo excessive lorce 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: DSGHzV2-1113_Sep1d Page 5of 8



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; g =35.1;p=1000 kg!m:f .
Medium parameters used: f = 5600 MHz; o = 4.88 S/m; & = 34.6; p = 1000 kg/m” ,
Medium parameters used: f = 5750 MHz;, o = 5.03 S/m; &, = 34.4; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(5.4, 5.4, 5.4) @ 5250 MHe,
ConvF(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 Detection)

+ Electronics: 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=14mm

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

Peak SAR (extrapolated) = 27.9 W/kg

SAR(1 2) = 8.09 W/kg: 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 W/kg

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

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: D5GH2V2-1113_Sep13 FPage G ol B



-6.00

-12.00

-18.00

-24.00

-30.00

0dB = 18.1 Wikg = 12.58 dBW/kg

Cartfficate No: DEGHzV2-1113_Sapt9d Page 7 of 8



Impedance Measurement Plot for Head TSL
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SFORTON LAB.

D5GHzV2, Serial No. 1113 Extended Dipole Calibrations

Referring to KDB 865664 D01, if dipoles are verified in return loss (<-20dB, within 20% of priorcalibration),

and in impedance (within 5 ohm of prior calibration), the annual calibration is not necessary andthe

calibration interval can be extended.

D5GHzV2 - serial no. 1113
5250 Head
Real Imaginary
Date of Return-Loss Delta Delta Delta
Impedance Impedance
Measurement (dB) (%) (ohm) (ohm)
(ohm) (ohm)
2019.9.24 -24.05 51.71 -6.16
2020.9.23 -24.80 -0.03 50.56 1.15 -5.94 -0.22
2021.9.23 -23.93 0.01 51.89 -0.18 -6.28 0.12
D5GHzV2 - serial no. 1113
5600 Head
Real Imaginary
Date of Return-Loss Delta Delta Delta
Impedance Impedance
Measurement (dB) (%) (ohm) (ohm)
(ohm) (ohm)
2019.9.24 -24.09 56.04 -2.71
2020.9.23 -23.95 0.01 57.70 -1.66 -2.85 0.14
2021.9.23 -24.99 -0.04 56.04 0.01 -2.69 -0.02
D5GHzV2 - serial no. 1113
5750 Head
Real Imaginary
Date of Return-Loss Delta Delta Delta
Impedance Impedance
Measurement (dB) (%) (ohm) (ohm)
(ohm) (ohm)
2019.9.24 -23.94 56.70 -1.04
2020.9.23 -21.92 0.08 58.56 -1.86 -1.58 0.54
2021.9.23 -22.90 0.04 57.64 -0.94 -1.04 0.00

SPORTON INTERNATIONAL (KUNSHAN) INC.
TEL : 86-0512-5790-0158
FAX: 86-0512-5790-0958




SFORTON LAB.

<Justification of the extended calibration>

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

Dipole Verification Data> D5GHzV2, Serial No. 1113
5250MHz — Head——-2020. 9. 23

| Skart 5 Ghr W 70 s

5600MHz — Head——-2020. 9. 23

SPORTON INTERNATIONAL (KUNSHAN) INC.
TEL : 86-0512-5790-0158
FAX: 86-0512-5790-0958



SFORTON LAB.

5750MHz — Head——-2020. 9. 23
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SFORTON LAB.

5250MHz — Head——-2021. 9. 23
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5600MHz — Head———2021. 9. 23
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5750MHz — Head—-2021. 9. 23
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CALIBRATION

Chins CNAS L0570

Certificate No: Z21-60491

CALIBRATION CERTIFICATE

Object DAE4 - SN: 715

Calibration Procedure(s) FE-211-002-01

Calibration Procedure for
(DAEX)

Calibration date: December 29, 2021

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(Sl). The measurements and the uncertainties with confidence

pages and are part of the certificate.

All calibrations have been conducted in the closed laborato
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

the Data Acquisition Electronics

probability are given on the following

ry facility: environment temperature(22+3)°c and

Primary Standards ID # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Process Calibrator 753 | 1971018 15-Jun-21 (CTTL, No.J21X04465) Jun-22
Name ' Function Signature
Calibrated by: Yu Zongying # SAR Test Engineer wﬁ&)
! :
Reviewed by: Lin Hao SAR Test Engineer fﬁjﬁ%
Approved by: Qi Dianyuan

This calibration certificate shall not be reproduced except in full without written ap

‘J'SAR Project Leader

d?%:s\v/

Issued: December 31, 2021
proval of the laboratory.
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E-mail: cttl@chinattl.com Http://www.chinattl.cn

Glossary:

DAE data acquisition electronics

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

|

Methods Applied and Interpretation of Parameters:

o 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.

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

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

Certificate No: Z21-60491 Page 2 of 3
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DC Voltage Measurement
AID - Converter Resolution nominal
High Range: 1LSB = 6.1uV, full range = -100...+300 mV
Low Range: 1LSB = 61nV, full range = =y [— +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
ialibration Factors X Y Z
High Range 405.122 + 0.15% (k=2) | 404.671 + 0.15% (k=2) | 404.495 + 0.15% (k=2)
Low Range 3.99094 +0.7% (k=2) | 3.97897 + 0.7% (k=2) | 3.97797 +0.7% (k=2)

Connector Angle

330.5°+1°

Connector Angle to be used in DASY system

Certificate No: Z21-60491

Page 3 of 3



Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst

C Service suisse d'étalonnage

S Servizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client  Sporton Certificate No: EX3-7641_Apr22

|ICALIBRATION CERTIFICATE

Object EX3DV4 - SN: 7641

QA CAL-01.v9, QA CAL-12.v9, QA CAL-14.v6, QA CAL-23.v5,
QA CAL-25.v7 _
Calibration procedure for dosimetric E-field probes

Calibration procedure(s)

Calibration dale:

April 11, 2022

This calibralion ceriificate documents the traceability to national slandards, which realize the physical units of measurements (Sl).
The measuremenls and the uncertainties with confidence probabilily 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)

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

Primary Standards D Cal Date (Certificate No.) Scheduled Calibration

Power meter NRP SN: 104778 04-Apr-22 (No. 217-03525/03524) Apr-23

Power sensor NRP-Z91 SN: 103244 04-Apr-22 (No. 217-03524) Apr-23

Power sensor NRP-Z91 SN: 103245 04-Apr-22 (No. 217-03525) Apr-23

Reference 20 dB Allenualor SN: CC2552 (20x) 04-Apr-22 (No. 217-03527) Apr-23

DAE4 SN: 660 13-Oct-21 (No. DAE4-860_Oct21) Ocl-22

Reference Probe ES3DV2 SN: 3013 27-Dec-21 (No. ES3-3013_Dec21) Dec-22

Secondary Standards D Check Dale (in house) Scheduled Check

Power meler E44198 SN: GB41293874 06-Apr-16 (in house check Jun-20) In house check: Jun-22

Power sensor E4412A SN: MY41498087 06-Apr-16 (in house check Jun-20) In house check: Jun-22

Power sensor E44124 SN: 000110210 06-Apr-16 (in house check Jun-20) In house check: Jun-22

RF generator HP 8648C SN: US3642U01700 04-Aug-99 (in house check Jun-20) In house check: Jun-22

Network Analyzer E8358A SN: U541080477 31-Mar-14 (in house check Oct-20) In house check: Ocl-22

Name Function Signature

Calibrated by: Michael Weber Laboratary Technician I &J—
L]

Approved by: Sven Kiihn Depuly Manager

S5

Issued: April 11, 2022

Certificate No: EX3-7641_Apr22
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Calibration Laboratory of

S Schweizerischer Kalibrierdienst
Schmid & Partner c Service suisse d'étalonnage
Engineering AG S Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland Swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates
Glossary:
TSL tissue simulating liquid
NORMXx,y,z sensilivity in free space
ConvF sensilivity in TSL / NORMx,y,z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
A, B, CD modulation dependent linearization parameters
Polarization ¢ ip rotation around probe axis
Polarization § 9 rotation around an axis that is in the plane normal to probe axis (at measurement center),
i.e., 9 =0 is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:
a) |EC/IEEE 62209-1528, "Measurement Procedure For The Assessment Of Specific Absorption Rate Of Human
Exposure To Radio Frequency Fields From Hand-Held And Body-Worn Wireless Communication Devices -
Part 1528: Human Models, Instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)", October
2020.
b) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

o NORMzx,y,z: Assessed for E-field polarization 9 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMXx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E2-field
uncertainty inside TSL (see below ConvF).

s NORM(f)x,y.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,

e 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 Ax,y,z; Bx,y,z; Cx,y,z; Dx,y,z; VRx,y,z: A, B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

e  ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or 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 assessment of the parameters 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. The sensitivity in TSL corresponds
to NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvFis used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to + 100
MHz.

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

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

e  Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).

Certificate No: EX3-7641_Apr22 Page 2 of 23





