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Applicant : Shenzhen Zhinuoneng Technology Co., Ltd.
Manufacturer :  Shenzhen Zhinuoneng Technology Co., Ltd.
Product Name : Walkie Talkie Two way radio
Model No. : OZ-H29, OZ-H29A, OZ-H29B
Trade Mark : SANZUCO
Rating(s) : DC 7.4V from battery

Test Standard(s) : IEEE 1528-2013;
ANSI/IEEE (C95.1:2005; FCC 47 CFR Part 2 (2.1093);

The device described above is tested by Shenzhen Anbotek Compliance Laboratory Limited to
determine the maximum emission levels emanating from the device and the severe levels of the
device can endure and its performance criterion. The measurement results are contained in this test
report and Shenzhen Anbotek Compliance Laboratory Limited is assumed full of responsibility for
the accuracy and completeness of these measurements. Also, this report shows that the EUT
(Equipment Under Test) is technically compliant with the IEEE 1528-2013, FCC 47 CFR Part 2
(2.1093), ANSI/IEEE C95.1:2005requirements.

This report applies to above tested sample only and shall not be reproduced in part without written
approval of Shenzhen Anbotek Compliance Laboratory Limited.

Date of Test Sep. 21, 2020~ Oct. 13, 2020
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(Manager / Tom Chen)
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1. Statement of Compliance

The maximum results of Specific Absorption Rate (SAR) found during testing are as follows.

<Highest SAR Summary>
ISED
Frequenc Maximum Report SAR Results (W/K
Mode Chann.el ! ' Position : ( .
Separation (MHz) 50% duty cycle
UHF 12.5KHz 461.725 Face-held 0.241
UHF 12.5KHz 461.725 Body-Worn 0.500

This device is in compliance with Specific Absorption Rate (SAR) for general Occupational exposure / Controlled
environment limits (8.0 W/kg) specified in FCC 47 CFR part 2 (2.1093) and ANSI/IEEE C95.1-2005, and had been

tested in accordance with the measurement methods and procedures specified in IEEE 1528-2013

Shenzhen Anbotek Compliance Laboratory Limited
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2. General Information

2.1 Client Information

Applicant: Shenzhen Zhinuoneng Technology Co., Ltd.

Address of Applicant: No0.1404, Liutang Building, Second Baomin Road, Liutong Community,
Xixiang Street, Shenzhen, China

Manufacture: Shenzhen Zhinuoneng Technology Co., Ltd.

Address of Manufacture:

N0.1404, Liutang Building, Second Baomin Road, Liutong Community,
Xixiang Street, Shenzhen, China

2.2 Testing Laboratory Information

Test Site:

Shenzhen Anbotek Compliance Laboratory Limited

Address:

1/F, Building D, Sogood Science and Technology Park, Sanwei community,

Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China.518102

2.3 Description of Equipment Under Test (EUT)

Equipment Two-Way Radio
Brand Name SANZUCO

Model Name 0Z-H29

Listed Models 0Z-H29A, OZ-H29B

Operation frequency range

406.1 MHz 470MHz

Channel Separation 12.5kHz

Type of Modulation M

RF Rated Output power <5W

Power supply DC 7.4V from battery or DC 7.4V from adapter

Exposure category:

Occupational exposure / Controlled environment

Category of device

Portable device

Remark:

1. The above DUT's information was declared by manufacturer. Please refer to the specifications or user's

manual for more detailed description.

Shenzhen Anbotek Compliance Laboratory Limited
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2. 4 Device Category and SAR Limits

This device belongs to portable device category because its radiating structure is allowed to be used within
20 centimeters of the body of the user. Limit for General Population/Uncontrolled exposure should be

applied for this device, it is 8.0 W/kg as averaged over any 1 gram of tissue.

2.5 Device Category and SAR Limits

This device belongs to portable device category because its radiating structure is allowed to be used within
20 centimeters of the body of the user. Limit for General Population/Uncontrolled exposure should be

applied for this device, it is 8.0 W/kg as averaged over any 1 gram of tissue.

2. 6 Applied Standard

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 (2.1093:2013)

+  ANSI/IEEE C95.1:2005

- IEEE Std 1528:2013

+  KDB 643646 D01 v01r03 (October 23, 2015): SAR Test reduction considerations for occupational PTT

radio

2. 7T Environment of Test Site

Items Required Actual
Temperature ('C) 18-25 22~23
Humidity (%eRH) 30-70 55~65

2. 8 Test Configuration

The device was controlled by using a base station emulator. Communication between the device and the
emulator was established by air link. The distance between the EUT and the antenna of the emulator is larger
than 50 cm and the output power radiated from the emulator antenna is at least 30 dB smaller than the output
power of EUT. The EUT was set from the emulator to radiate maximum output power during all tests. For
WLAN SAR testing, WLAN engineering testing software installed on the EUT can provide continuous

transmitting RF signal.

Shenzhen Anbotek Compliance Laboratory Limited
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3. Specific Absorption Rate (SAR)

3. 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.

3. 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)
T dt\dm/  dt\pdv

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

SAR measurement can be either related to the temperature elevation in tissue by

SAR = C <8T)
AT

Where: C is the specific head capacity, 8T is the temperature rise and Stisthe exposure duration, or related to

the electrical field in the tissue by

Where: ¢ is the conductivity of the tissue, p is the mass density of the tissue and E is the RMS electrical
field strength.

However for evaluating SAR of low power transmitter, electrical field measurement is typically applied.

Shenzhen Anbotek Compliance Laboratory Limited

gy Park, Sanwei Community, N\ Hotline
long, China 2/ 400-003-0500
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4. SAR Measurement System

Remote Control Box PC

s =
O
| e— | —
D S | E—
e
-
Signal Lamps Electro-Optical Converter (E0C)
U
DAE
(Opt. Link)
Measurement Server
E-field Probe
Light Beam
2x Serial +
Digital 'O
—+ Phantom
|| Tissue Simulating
Liquid
Teach Pendant 1 Device Under Test
[— Robot Controller
Device Holder
O
L ]

DASY System Configurations

The DASY system for performance compliance tests is illustrated above graphically. This system consists of

the following items:

» A standard high precision 6-axis robot with controller, a teach pendant and software
A data acquisition electronic (DAE) attached to the robot arm extension
A dosimetric probe equipped with an optical surface detector system

The electro-optical converter (EOC) performs the conversion between optical and electrical signals

YV V V VYV

A measurement server performs the time critical tasks such as signal filtering, control of the robot
operation and fast movement interrupts.

A probe alignment unit which improves the accuracy of the probe positioning

A computer operating Windows XP

DASY software

Remove control with teach pendant and additional circuitry for robot safety such as warming lamps, etc.
The SAM twin phantom

A device holder

Tissue simulating liquid

YV VV V V V V V

Dipole for evaluating the proper functioning of the system

components are described in details in the following sub-sections.

Shenzhen Anbotek Compliance Laboratory Limited
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4. 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.

» E-Field Probe Specification
<EX3DV4 Probe>

Construction Symmetrical design with triangular core

Built-in shielding against static charges
PEEK enclosure material (resistant to

organic solvents, e.g., DGBE)

Frequency 10 MHz to 6 GHz; Linearity: £ 0.2 dB
Directivity + 0.3 dB in HSL (rotation around probe
axis)

+ 0.5 dB in tissue material (rotation
normal to probe axis)

Dynamic Range 10 pW/g to 100 mW/g; Linearity: = 0.2 dB
(noise: typically < 1 pW/g)

Photo of EX3DV4

Dimensions Overall length: 330 mm (Tip: 20 mm)
Tip diameter: 2.5 mm (Body: 12 mm)
Typical distance from probe tip to dipole

centers: 1 mm

» E-Field Probe Calibration
Each probe needs to be calibrated according to a dosimetric assessment procedure with accuracy better
than £ 10%. The spherical isotropy shall be evaluated and within + 0.25dB. The sensitivity parameters
(NormX, NormY, and NormZ), the diode compression parameter (DCP) and the conversion factor
(ConvF) of the probe are tested. The calibration data can be referred to appendix C of this report.

4. 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 200MOhm; the inputs are symmetrical and floating. Common mode

rejection is above 80dB.

Shenzhen Anbotek Compliance Laboratory Limited
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Photo of DAE

4. 3 Robot

The SPEAG DASY system uses the high precision robots (DASYS5: TX60XL) type from Staubli SA (France).
For the 6-axis controller system, the robot controller version (DASYS5: CS8c) from Stdubli is used. The

Staublirobot series have many features that are important for our application:

> High precision (repeatability £0.035 mm)
» High reliability (industrial design)
> Jerk-free straight movements

» Low ELF interference (the closed metallic construction shields against motor control fields)

“h

Photo of DASYS

4. 4 Measurement Server

The measurement server is based on a PC/104 CPU board with CPU (DASY5: 400 MHz, Intel Celeron), chip
disk (DASYS5: 128 MB), RAM (DASYS5: 128 MB). The necessary circuits for communication with the DAE
electronic box, as well as the 16 bit AD converter system for optical detection and digital I/O interface are

contained on the DASY 1I/O board, which is directly connected to the PC/104 bus of the CPU board.
Shenzhen Anbotek Compliance Laboratory Limited
Address: 1/F., Building D, Sogood Science and Technology Park, Sanwei Community, @ Hotline
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The measurement server performs all the real-time data evaluation for field measurements and surface

detection, controls robot movements and handles safety operations.

Photo of Server for DASYS

4. 5 Phantom

<SAM Twin Phantom>
Shell Thickness 2+ 0.2 mm;
Center ear point: 6 + 0.2 mm
Filling Volume Approx. 25 liters
Dimensions Length: 1000 mm; Width: 500 mm; T

Height: adjustable feet

Measurement Areas | Left Hand, Right Hand, Flat Phantom L* T——
%

Photo of SAM 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.

<ELI4 Phantom>

Shell Thickness 2 £ 0.2 mm (sagging: <1%)

Filling Volume Approx. 30 liters

Dimensions Major ellipse axis: 600 mm

Minor axis:400 mm

Photo of ELI4 Phantom

The ELI4 phantom is intended for compliance testing of handheld and body-mounted wireless devices in the

Shenzhen Anbotek Compliance Laboratory Limited
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frequency range of 30 MHz to 6 GHz. ELI4 is fully compatible with standard and all known tissue simulating

liquids.

4. 6 Device Holder

The SAR in the phantom is approximately inversely proportional to the square of the distance between the
source and the liquid surface. For a source at 5 mm distance, a positioning uncertainty of +0.5mm would
produce a SAR uncertainty of + 20%. Accurate device positioning is therefore crucial for accurate and

repeatable measurements. The positions in which the devices must be measured are defined by the standards.

The DASY device holder is designed to cope with different positions given in the standard. It has two scales
for the device rotation (with respect to the body axis) and the device inclination (with respect to the line
between the ear reference points). The rotation center for both scales is the ear reference point (ERP).Thus the

device needs no repositioning when changing the angles.

The DASY device holder is constructed of low-loss POM material having the following dielectric parameters:
relative permittivity € = 3 and loss tangent 6 = 0.02. The amount of dielectric material has been reduced in the
closest vicinity of the device, since measurements have suggested that the influence of the clamp on the test

results could thus be lowered.

Device Holder

Shenzhen Anbotek Compliance Laboratory Limited
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4. 7 Data Storage and Evaluation
»  Data Storage

The DASY software stores the assessed data from the data acquisition electronics as raw data (in
microvolt readings from the probe sensors), together with all the necessary software parameters for the
data evaluation (probe calibration data, liquid parameters and device frequency and modulation data) in
measurement files. The post-processing software evaluates the desired unit and format for output each
time the data is visualized or exported. This allows verification of the complete software setup even
after the measurement and allows correction of erroneous parameter settings. For example, if a
measurement has been performed with an incorrect crest factor parameter in the device setup, the

parameter can be corrected afterwards and the data can be reevaluated.

The measured data can be visualized or exported in different units or formats, depending on the selected
probe type (e.g., [V/m], [A/m], [mW/g]). Some of these units are not available in certain situations or
give meaningless results, e.g., a SAR-output in a non-lose media, will always be zero. Raw data can

also be exported to perform the evaluation with other software packages.
»  Data Evaluation

The DASY post-processing software (SEMCAD) automatically executes the following procedures to
calculate the field units from the microvolt readings at the probe connector. The parameters used in the

evaluation are stored in the configuration modules of the software:

Probe parameters: - Sensitivity Norm;, a;o, a;1, a;p
- Conversion factor ConvF;

- Diode compression point  dcp;

Device parameters: - Frequency f
- Crest factor cf

Media parameters: - Conductivity c
- Density p

These parameters must be set correctly in the software. They can be found in the component documents
or they can be imported into the software from the configuration files issued for the DASY components.
In the direct measuring mode of the multi-meter option, the parameters of the actual system setup are
used. In the scan visualization and export modes, the parameters stored in the corresponding document

files are used.

The first step of the evaluation is a linearization of the filtered input signal to account for the
compression characteristics of the detector diode. The compensation depends on the input signal, the
diode type and the DC-transmission factor from the diode to the evaluation electronics. If the exciting

field is pulsed, the crest factor of the signal must be known to correctly compensate for peak power.

The formula for each channel can be given as:

Shenzhen Anbotek Compliance Laboratory Limited

Park, Sanwei Community, (/4 Hotline
( Z_/ 400-003-0500

e @ anbotek.com www.anbotek.com

:1/F., Building D




Anbotek

Product Safety
Report No.: 18220WC00143001 FCC ID: 2AQ550Z-H29 Page 16 of 63
V; = U; + U? of
i— Yi i dei

with Vi= compensated signal of channel i, (i = x, y, z)
U; = input signal of channel i, 1 =%, y, z)
cf = crest factor of exciting field (DASY parameter)
dcp; = diode compression point (DASY parameter)

From the compensated input signals, the primary field data for each channel can be evaluated:

Vi
Norm;-ConvF

E-field Probes: E; =

v i, £2
H-field Probes: H; = \/\7, . m

with V; = compensated signal of channel i,(i =X, y, z)
Norm;= sensor sensitivity of channel i, (i = x, y, z), pV/(V/m)?* for E-field Probes
ConvF= sensitivity enhancement in solution
aji= sensor sensitivity factors for H-field probes
f = carrier frequency [GHz]
E;= electric field strength of channel i in V/m

H;= magnetic field strength of channel i in A/m

The RSS value of the field components gives the total field strength (Hermitian magnitude):

Et()t = ’E)Z( +E§ +EZZ

The primary field data are used to calculate the derived field units.

(o

_ g2 .
e T

with SAR = local specific absorption rate in mW/g
E total field strength in V/m
6 = conductivity in [mho/m] or [Siemens/m]|

p = equivalent tissue density in g/cm’

Note that the density is set to 1, to account for actual head tissue density rather than the density of the

tissue simulating liquid.
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5. Test Equipment List
Manufacturer Name of Equipment Type/Model | Serial Number Calibration
Last Cal. Due Date
SPEAG 450MHz System Validation Kit D450V3 1079 Aug 28,2019 | Aug 27,2022
SPEAG Data Acquisition Electronics DAE4 387 Sept.06,2020 | Sept.05,2021
SPEAG Dosimetric E-Field Probe ES3DV3 3292 Jan 25,2020 Jan 24,2021
Agilent ENA Series Network Analyzer E5071C MY46317418 | Nov.04,2019 [ Nov.03, 2020
SPEAG DAK DAK-3.5 1226 NCR NCR
SPEAG SAM Twin Phantom QDO000P40CD 1802 NCR NCR
AR Amplifier ZHL-42W QA1118004 NCR NCR
Agilent Power Meter NI1914A MY50001102 Nov.04, 2019 | Nov.03, 2020
Agilent Power Sensor N8&481H MY51240001 Nov.04, 2019 | Nov.03, 2020
R&S Spectrum Analyzer N9020A MY51170037 | Nov.04,2019 | Nov.03,2020
Agilent Signal Generation N5182A MY48180656 | Nov.04,2019 | Nov.03,2020
Worken Directional Coupler ol 10A0§60 1ol COMSBNWI1A2| Nov.04,2019 | Nov.03, 2020
Note:

1. The calibration certificate of DASY can be referred to appendix C of this report.

2. 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 Insertion Loss calibration of Dual Directional Coupler and Attenuator were characterized via the
network analyzer and compensated during system check.

4. The dielectric probe kit was calibrated via the network analyzer, with the specified procedure (calibrated in
pure water) and calibration kit (standard) short circuit, before the dielectric measurement. The specific
procedure and calibration kit are provided by Agilent.

5. In system check we need to monitor the level on the power meter, and adjust the power amplifier level to
have precise power level to the dipole; the measured SAR will be normalized to 1W input power according
to the ratio of 1W to the input power to the dipole. For system check, the calibration of the power amplifier
is deemed not critically required for correct measurement; the power meter is critical and we do have

calibration for it
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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 head SAR testing, the liquid

height from the ear reference point (ERP) of the phantom to the liquid top surface is larger than 15 cm. 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 as followed:

The following table gives the recipes for tissue simulating liquid.

Composition of the Head Tissue Equivalent Matter

Mixture % Frequency 450MHz
Water 38.56
Sugar 56.32
Salt 3.95
Preventol 0.10
Cellulose 1.07
Dielectric Parameters Target Value f=450MHz £=43.5 6=0.87

Composition of the Body Tissue Equivalent Matter

Mixture % Frequency 450MHz
Water 56.16
Sugar 46.78
Salt 1.49
Preventol 0.10
Cellulose 0.47
Dielectric Parameters Target Value f=450MHz £=56.7 6=0.94

The following table shows the measuring results for simulating liquid.

. Measured Target Tissue Measured Tissue ..
Tissue Liquid
Frequency Dev. Dev. Test Data
Type & c & c Temp.
(MHz)
22.2
450H 450 43.50 0.87 43.68 0.41% 0.89 2.30% Oct. 09, 2020
degree
22.2
450B 450 56.70 0.94 56.35 | -0.62% 0.93 -1.06% d Oct. 10, 2020
egree
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7. System Verification Procedures

Each DASY system is equipped with one or more system validation kits. These units, together with the
predefined measurement procedures within the DASY software, enable the user to conduct the system
performance check and system validation. System validation kit includes a dipole, tripod holder to fix it

underneath the flat phantom and a corresponding distance holder.

» Purpose of System Performance check
The system performance check verifies that the system operates within its specifications. System and
operator errors can be detected and corrected. It is recommended that the system performance check be
performed prior to any usage of the system in order to guarantee reproducible results. The system
performance check uses normal SAR measurements in a simplified setup with a well characterized
source. This setup was selected to give a high sensitivity to all parameters that might fail or vary over
time. The system check does not intend to replace the calibration of the components, but indicates

situations where the system uncertainty is exceeded due to drift or failure.

» System Setup
In the simplified setup for system evaluation, the EUT is replaced by a calibrated dipole and the power
source is replaced by a continuous wave that comes from a signal generator. The calibrated dipole must
be placed beneath the flat phantom section of the SAM twin phantom with the correct distance holder.
The distance holder should touch the phantom surface with a light pressure at the reference marking and
be oriented parallel to the long side of the phantom. The equipment setup is shown below:

Spacer

3D Probe positioner

Field probe
Flat Phantom

[

Dipole

v

Fi
Dir.Coupler U ﬁ
X

SeneratorT >

System Setup for System Evaluation
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> Validation Results

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

1W input power. It indicates that the system performance check can meet the variation criterion and the
plots can be referred to Appendix A of this report.

Power fed
. . Targeted | Measured | Normalized L.
Frequency| Liquid onto Deviation
Date SAR SAR SAR
(MHz) Type reference (Wike) (Wik) (Wike)
dipole (mW) - g g
Oct. 09, 2020 450 Head 250 4.58 1.16 4.64 1.31%
Oct. 10, 2020 450 Body 250 4.60 1.16 4.64 0.87%

Target and Measurement SAR after Normalized
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8. EUT Testing Position

8.1 Front-of-face

A typical example of a front-of-face device is a two-way radio that is held at a distance from the face of the user
when transmitting. In these cases the device under test shall be positioned at the distance to the phantom surface
that corresponds to the intended use as specified by the manufacturer in the user instructions (Figure 8a). If the
intended use is not specified, a separation distance of 25 mm between the phantom surface and the device shall be

used.

Test positions for front-of-face devices

8.2 Body Worn Position

Body-worn operating configurations are tested with the belt-clips and holsters attached to the device and
positioned against a flat phantom in a normal use configuration. Per KDB 648474 D04, body-worn
accessory exposure is typically related to voice mode operations when handsets are carried in body-worn
accessories. The body-worn accessory procedures in FCC KDB 447498 DO1 should be used to test for
body-worn accessory SAR compliance, without a headset connected to it. This enables the test results for
such configuration to be compatible with that required for hotspot mode when the body-worn accessory test
separation distance is greater than or equal to that required for hotspot mode, when applicable. When the
reported SAR for body-worn accessory, measured without a headset connected to the handset is < 1.2 W/kg,
the highest reported SAR configuration for that wireless mode and frequency band should be repeated for
that body-worn accessory with a handset attached to the handset.

Accessories for body-worn operation configurations are divided into two categories: those that do not
contain metallic components and those that do contain metallic components and those that do contain
metallic components. When multiple accessories that do not contain metallic components are supplied with
the device, the device is tested with only the accessory that dictates the closest spacing to the body. Then
multiple accessories that contain metallic components are test with the device with each accessory. If

multiple accessories share an identical metallic component (i.e. the same metallic belt-chip used with
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different holsters with no other metallic components) only the accessory that dictates the closest spacing to
the body is tested.

Body Worn Position
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9. Measurement Procedures

The measurement procedures are as follows:

(a) Use base station simulator (if applicable) or engineering software to transmit RF power continuously
(continuous Tx) in the middle channel.

(b) Keep EUT to radiate maximum output power or 100% duty factor (if applicable)

(¢) Measure output power through RF cable and power meter.

(d) Place the EUT in the positions as setup photos demonstrates.

(e) Set scan area, grid size and other setting on the DASY software.

(f) Measure SAR transmitting at the middle channel for all applicable exposure positions.

(g) Identify the exposure position and device configuration resulting the highest SAR

(h) Measure SAR at the lowest and highest channels atthe worst exposure position and device configuration.

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

(a) Power reference measurement

(b) Area scan

(c) Zoom scan

(d) Power drift measurement

9.1 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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9.2 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.

9.3 Area Scan Procedures

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 D01 SAR measurement 100 MHz to 6 GHz.

<3 GH7 >3 GGH7
Maximum distance from closest measurement point
: : P 5+ 1 mm Y9:5:1n(2) + 0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom
) 30°+1° 200+ 1°
surface normal at the measurement location
<2 GHz: <15 mm 3 -4 GHz: <12 mm
2-3GHz: <12 mm 4 -6 GHz: < 10 mm
Maximum area scan spatial resolution: AXayee, AVazea 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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9.4 Zoom Scan Procedures

Zoom scans are used assess the peak spatial SAR values within a cubic averaging volume containing 1 gram
and 10gram 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 D01 SAR measurement 100 MHz to 6 GHz.

i GHz 3 GHz
] , , <2 GHz7: < 8 mm I-4GH7: <4 mm’
Meaximum zoom scan spatial resolution: Axzgm. AVze s .
2-3GH7:<5mm 4-6GH7: <4mm
3 4GHz: <4 mm
uniform grid: Azz,,m(n) < 5 1mm 4 5GHz: =3 mm
5-6GHz:<1mm
Maximum zoom scan AZzaom(1): between 3-4GHz: <3 mm
spatial resolution, 1% two points closest <4mm 4-5GHz: <25 mm
noual [0 phantom to phantom surface 5_6GHz <2 mm
surface oraded
arid _
AZZoom(n} L):
belween subsequent = L3 Azgoon(1-1)
points
3-4GHz =28 mm
Minimum zoom scan . - )
X.V.Z =30 mm 4-5GHz: = 25 mm
volume )
5-6GHz: =22 mm

Note: o is the penetration depth of a plane-wave at normal incidence to the tissue mediuun; see draft standard IEEE
P1528-2011 for details.

When zoom scar is required and the reported SAR from the area scan based 1-g SAR estimation procadures of
KDB 447498 15 < 1.4 W/kg, < § mm, < 7mm and < 5 mm zoom scan resolution may be applied, respectively. for

2 GHz (0 3 GHe. 3 GHz (v 4 GHz and 4 GHz lo 6 GHz
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9.5 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 simultancous 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.

9.6 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 drift more than 5%, the SAR will be retested.
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10.Conducted Power
Test Transmitter Power Tune up Power
Channel Test
Modulation Type Frequency High power level High power level
Separation Channel
(MHz) (dBm) (Watts) (Watts)
Chl 460.125 37.372 5.460 5.6
Analog / FM 12.5KHz Ch2 460.825 37.383 5.474 5.6
Ch3 461.725 37.446 5.554 5.6
Note:

1. The high power level adjust by software, without any modification for hardware.
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11.SAR Test Results Summary

General Note:
1. Per KDB 447498 D01v05101, the reported SAR is the measured SAR value adjusted for maximum tune-up

tolerance.
Scaling Factor = tune-up limit power (mW) / EUT RF power (mW), where tune-up limit is the

maximum rated power among all production units.
Max_Calc = SAR_Adju*DC*(P_max/P_cond)

P_max = highest power including turn up tolerance (W)
P_cond_high = highest power in conduct measured (W)
DC = Transmission mode Duty Cycle in % where applicable 50% duty cycle is applied for PTT

operation
SAR_meas. = Measured SAR (W/kg)

11.1 Head SAR Results

< Analog>
Test Frequency Front
Power Max Calc.
P _cond high Carry Audio Surface | SAR meas. Scaling
N | Mode W) P_max A A S (Wike) Drift SAR |, Plot
Channe MHz W ccessory cecessory pacing W/kg Factor
(dB) (W/kg)
(mm)
Chl 460.125 | Analog 5.460 5.6 25 0.398 0.05 1.026 0.204
Ch2 460.825 | Analog 5.474 5.6 Al n/a 25 0.421 -0.08 1.023 0.215
Ch3 461.725 | Analog 5.554 5.6 25 0.478 -0.10 1.008 0.241 1

Head SAR Test Considerations Note:
1. Passive body-worn and audio accessories generally do not apply to the head SAR of PTT radios. Head SAR is measured with

the front surface of the radio positioned at 2.5 cm parallel to a flat phantom. A phantom shell thickness of 2 mm is required.

When the front of the radio has a contour or non-uniform surface with a variation of 1.0 cm or more, the average distance of such

variations is used to establish the 2.5 cm test separation from the phantom.

2.  Testing antennas with the default battery:

A. Start by testing a PTT radio with a standard battery (default battery) that is supplied with the radio to measure the head SAR
of each antenna on the highest output power channel, according to the test channels required by the number-of-test-channels
formula in KDB Publication 447498 D01 and in the frequency range covered by each antenna within the operating
frequency bands of the radio. When multiple standard batteries are supplied with a radio, the battery with the highest

capacity is considered the default battery for making head SAR measurements.
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11.2 Body-worn SAR Results

< Analog>
Test Frequency Max
Power
P_cond high Carry Audio Spacing | SAR meas. Scaling Calc.
Mode P_max Drift Plot
Channel MHz W) Accessory | Accessory (mm) (W/kg) @B) Factor | SAR;,
B
(W/kg)
Chl 460.125 | Analog 5.460 5.6 BCl1 ACl1 0 0.782 -0.10 1.01 0.401
Ch2 460.825 | Analog 5.474 5.6 BCl1 AC1 0 0.874 -0.11 1.17 0.447
Ch3 461.725 | Analog 5.554 5.6 BCl1 ACl1 0 0.992 -0.09 1.06 0.500 2

Body SAR Test Considerations for Body-worn Accessories Note:

1. Body SAR is measured with the radio placed in a body-worn accessory, positioned against a flat phantom, representative of the
normal operating conditions expected by users and typically with a standard default audio accessory supplied with the radio.
Since audio accessories, including any default audio accessories supplied with a radio, may be designed to operate with a subset
of the combinations of antennas, batteries and body-worn accessories, when a default audio accessory does not fully support all
the test configurations required in this section for body-worn accessories testing an alternative audio accessory must be selected
to be the default audio accessory for body-worn accessories testing.9 If an alternative audio accessory cannot be identified,
body-worn accessories should be tested without any audio accessory. In general, all sides of the radio that may be positioned
facing the user when using a body-worn accessory must be considered for SAR compliance.

2.  Testing antennas with the default battery and body-worn accessory:

Start by testing a PTT radio with the thinnest battery and a standard (default) body-worn accessory that are both supplied with the

radio and, if applicable, a default audio accessory, to measure the body SAR of each antenna on the highest output power channel,

according to the test channels required by the number-of-test-channels formula in KDB Publication 447498 D01 and in the frequency
range covered by each antenna within the operating frequency bands of the radio. When multiple default body-worn accessories are
supplied with a radio, the standard body-worn accessory expected to result in the highest SAR based on its construction and exposure

conditions is considered the default body-worn accessory for making body-worn SAR measurements
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12.SAR Measurement Variability

SAR measurement variability must be assessed for each frequency band, which is determined by the SAR probe
calibration point and tissue-equivalent medium used for the device measurements. When both head and body
tissue-equivalent media are required for SAR measurements in a frequency band, the variability measurement
procedures should be applied to the tissue medium with the highest measured SAR, using the highest measured

SAR configuration for that tissue-equivalent medium. The following procedures are applied to determine if

repeated measurements are required.

1) Repeated measurement is not required when the original highest measured SAR is < 0.80 W/kg; steps 2)
through 4) do not apply.

2) When the original highest measured SAR is > 0.80 W/kg, repeat that measurement once.

3) Perform a second repeated measurement only if the ratio of largest to smallest SAR for the original and first
repeated measurements is > 1.20 or when the original or repeated measurement is > 1.45 W/kg (~ 10% from
the 1-g SAR limit).

4) Perform a third repeated measurement only if the original, first or second repeated measurement is > 1.5 W/kg
and the ratio of largest to smallest SAR for the original, first and second repeated measurements is > 1.20.

The same procedures should be adapted for measurements according to extremity and occupational exposure limits

by applying a factor of 2.5 for extremity exposure and a factor of 5 for occupational exposure to the corresponding

SAR thresholds.

Thus the following procedures are applied to determine if repeated measurements are required for occupational

exposure.

5) Repeated measurement is not required when the original highest measured SAR is <4.00 W/kg; steps 6)
through 8) do not apply.

6) When the original highest measured SAR is > 4.00 W/kg, repeat that measurement once.

7) Perform a second repeated measurement only if the ratio of largest to smallest SAR for the original and first
repeated measurements is > 6.00 or when the original or repeated measurement is > 7.25 W/kg (~ 10% from
the 1-g SAR limit).

8) Perform a third repeated measurement only if the original, first or second repeated measurement is > 7.5 W/kg

and the ratio of largest to smallest SAR for the original, first and second repeated measurements is > 1.20.
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13.Measurement Uncertainty

Uncertainty component Tol. | Prob. Div. (fig) (l%ig) }ﬁ ll(l)lg
%) | dist. &%) | E%)
Measurement system
Probe calibration(k=1) 6.1 N 1 1 1 6.1 6.1
Axial isotropy 4.7 R 0.5 1.9 1.9
Hemispherical isotropy 9.6 R V0.5 | V0.5 | 3.9 3.9
Boundary effect 1.0 R 1 1 0.6 0.6
Linearity 4.7 R 1 1 2.7 2.7
System detection limits 1.0 R 1 1 0.6 0.6
Modulation response 4.0 R 1 1 2.3 2.3
Readout electronics 1.0 N 1 1 1 1.0 1.0
Response time 0.8 R 1 1 0.5 0.5
Integration time 1.4 R 1 1 0.8 0.8
RF ambient conditions—noise 3.0 R 1 1 1.7 1.7
RF ambient conditions—reflections 3.0 R 1 1 1.7 1.7
Probe positioner mechanical tolerance 0.4 R 1 1 0.2 0.2
Probe positioning with respect to phantom shell 2.9 R 1 1 1.7 1.7
Extrapolation,interpolation,andintegrationsalgorithmsformax.S 20 R 1 1 1.2 12
ARevaluation
Test sample related
Test sample positioning 2.9 N 1 1 1 2.9 2.9
Device holder uncertainty 3.6 N 1 1 1 3.6 3.6
Output power variation—SAR drift measurement 5.0 R 1 1 29 | 29
SAR scaling 0 R 0 0 0 0
Phantom and tissue parameters
Phantom shell uncertainty—shape, thickness, and permittivity| 6.1 R 1 1 3.5 3.5
UncertaintyinSARcorrectionfordeviationsinpermittivityandco| 1.9 N 1 1 0.84 1.9 1.6
Liquid conduc‘:ti\;ity ‘measurement 2.5 N 1 0 0 0.0 0.0
Liquid permittivity measurement 2.5 N 1 0 0 0.0 0.0
Liquid conductivity—temperature uncertainty 34 R 0 0 00 | 0.0
Liquid permittivity—temperature uncertainty 0.4 R 0 0 0.0 0.0
Combined standard uncertainty RSS 10.81 | 10.72
Expanded uncertainty(95%confidenceinterval) k=2 21.62 | 21.45

Per KDB 865664 D01 SAR Measurement 100 MHz to 6 GHz, when the highest measured 1-g SAR within a fr
equency band is< 1.5 W/Kg, the extensive SAR measurement uncertainty analysis described in IEEE 1528-2013 is

not required in SAR reports submitted for equipment approval.
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Appendix A. Test Setup Photos

Photograph of the depth in the Head Phantom (450MHz, 15.3cm)

Photograph of the depth in the Body Phantom (450MHz, 15.4cm)
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Face-held, the front of the EUT towards phantom (The distance was 25mm)

Body-worn, the front of the EUT towards ground with A1, B2 and D1
(The distance was 0mm)
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Appendix B. Plots of SAR System Check

System Performance Check at 450 MHz Head TSL

DUT: Dipole450 MHz; Type: D450V2; Serial: 1072

Date/Time: Oct. 09, 2020 8:49:31 AM

Communication System: DuiJianglJi; Frequency: 450 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 450 MHz; = 0.89 S/m; &, = 43.68; p = 1000 kg/m’

Phantom section: Flat Section

DASYS5 Configuration:

Probe: ES3DV3 - SN3292;ConvF(7.12, 7.12, 7.12); Calibrated: 01/25/2020;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn387; Calibrated: 9/13/2017

Phantom: ELI 4.0; Type: QDOVAOO1BA;

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

System Performance Check at 450MHz/Area Scan (61x201x1): Interpolated grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 1.47 mW/g

System Performance Check at 450MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 41.24 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 1.72 mW/g

SAR(1 g) = 1.16 mW/g; SAR(10 g) = 0.781 mW/g

Maximum value of SAR (measured) = 1.42 mW/g

-1.00
-2.00
-3.00

-4.00

-5.00

0dB =142 mW/g=1.52dB mW/g
System Performance Check 450MHz Head 250mW
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System Performance Check at 450 MHz Body TSL
DUT: Dipole450 MHz; Type: D450V2; Serial: 1072

Date/Time: Oct. 10, 2020 10:30:22 PM
Medium parameters used (interpolated): f =450 MHz; 6 = 0.93 S/m; &, = 56.35; p = 1000 kg/m3
Communication System: DuiJiangli; Frequency: 450 MHz;Duty Cycle: 1:1

Phantom section: Flat Section

DASY5 Configuration:

Probe: ES3DV3 - SN3292;ConvF(7.28, 7.28, 7.28); Calibrated: 01/25/2020;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn387; Calibrated: 9/13/2017

Phantom: ELI 4.0; Type: QDOVAOO1BA;

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

System Performance Check at 450MHz/Area Scan (61x201x1): Interpolated grid: dx=1.500 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 1.48 mW/g

System Performance Check at 450MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=Smm, dy=5mm,
dz=5mm

Reference Value = 40.34 V/m; Power Drift =-0.11 dB

Peak SAR (extrapolated) = 1.78 mW/g

SAR(1 g) =1.16 mW/g; SAR(10 g) =0.772 mW/g

Maximum value of SAR (measured) = 1.49 mW/g

-2.00
-4.00
-6.00

-10.00

0dB=1.49 mW/g=1.73 dB mW/g
System Performance Check 450MHz Body 250mW
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Appendix C. Plots of SAR Test Data

Face Held for FM Modulation at 12.5 KHz Channel Separation, Front towards Phantom 461.725 MHz

Communication System: Customer System; Frequency: 461.725 MHz;Duty Cycle:1:1
Medium parameters used (interpolated): f=461.725 MHz; 6 = 0.89 S/m; &, = 43.68 ; p = 1000 kg/m’

Phantom section: Head Section

DASYS Configuration:

Probe: ES3DV3 - SN3292;ConvF(7.12, 7.12, 7.12); Calibrated: 01/25/2020;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn387; Calibrated: 9/06/2020

Phantom: ELI 4.0; Type: QDOVAOO1BA;

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan(51x181x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.374 W/kg

Zoom Scan (5x5x6)/Cube 0: Measurement grid: dx=7mm, dy=7mm, dz=Smm
Reference Value = 16.289 V/m; Power Drift = 0.10dB

Peak SAR (extrapolated) = 0.566 mW/g

SAR(1 g) = 0.478 mW/g; SAR(10 g) = 0.326 mW/g

Maximum value of SAR (measured) = 0.410 W/kg

-3.32
-6.64
-9.95%

-13.27

-16.59

Date/Time: Oct. 09, 2020

Figure 1: Face held for FM Modulation at 12.5 KHz Channel Separation Front towards Phantom 461.725 MHz
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Body- Worn FM Modulation at 12.5 KHz Channel Separation with Al, B1, BC1, AC1, Front towards

Ground 461.725 MHz

Communication System: PTT450; Frequency: 461.725 MHz;Duty Cycle:1:1
Medium parameters used (interpolated): f=461.725 MHz; 6 = 0.93 S/m; &, = 56.35 ; p = 1000 kg/m’

Phantom section : Flat Section

DASYS5 Configuration:

Probe: ES3DV3 - SN3292;ConvF(7.28, 7.28, 7.28); Calibrated: 01/25/2020;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn387; Calibrated: 9/06/2020

Phantom: ELI 4.0; Type: QDOVAOO1BA;

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan(51x181x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) =1.32 mW/g

Zoom Scan (5x5x6)/Cube 0: Measurement grid: dx=7mm, dy=7mm, dz=5Smm
Reference Value = 46.527 V/m; Power Drift =-0.09 dB

Peak SAR (extrapolated) = 1.69 mW/g

SAR( g) =0.992 mW/g; SAR(10 g) = 0.785 mW/g

Maximum value of SAR (measured) = 1.43 mW/g

-3.71

-7.41

-11.12

-14.82

-18.53

Date/Time: Oct. 10, 2020 19:55:13 PM

Plot 2: Body-worn for FM Modulation at 12.5KHz Channel Separation with A1, B1, BC1, AC1; Front towards
Ground 461.725 MHz
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Appendix D. DASYS System Calibration Certificate

Calibration Laboratory of ey e r
u E Pamr "k‘-.._"'f..-’ g :l:m'“w
Engineering AG ﬁ 5 Servirio svizzero & ivuturs
43, 0004 Zurich, Switzartand "((*Tf;{\ .u#"f\ Swiss Calinraton Senves

Agcieditesd by the Sens Actredtanon Sacvicg [SA5)
The Swias Arcreditstion Service is one of the sigautories bo the EA
Mlutdataral Agrwmmant for the recogriton of calibsatan canMcalss

O —

Ascreanation Mo SCS 0108

Certificate Mo: ES3-3292 Jan18
[CALIBRATION CERTIFICATE ]
ES3DV3 - SNz

e

CaRsration proceduns{s)

Calibration procedure for dosimetric E-field probes

Caitration dnic

January 25, 2020

Tr ciibbeation cernrhome o s tha iy b wiarviands | wheoh roales e physcs) wsbs of ressoenenis (5]
Thee maasemens ard the unerlsintes wih confidence prababity are pwven on the foligwng pages and ars pan of he coridicoe:

Kl caibralions have boen sorcuctod i i ciosed eboralory fpolty. snwronment lemperstuns (23 2 31°C and hurmidy « T0%

Cabrabon Equoment wsed (WMATE oriscad for calitraion )

;mmm _|m | cai Daie (Carstcain bo ) Botedawd Calbraton
Prowend mater KAP BN 104TTH | Oei-hor 18 Mo 21 T-COMEC OISR Aot 30
Pawes nonner NEP 201 SN 100344 Od-Agw 168 s 21700831} Az 20
Powinr g WRP-Z01 SN 0S Od-Apr- 18 {ho 21 T-02525) | bew-z0
Fefaranca 70 ol Afenugior SM: BS277 20w OF-Apr-16 (Mo 21 700 B 20
Refgrence Probe ESI0VE SN 3013 30-Dwc-16 (Me. ES3-3013 Decih | Dwc-20
DaEe SN &0 2t-Doc-18 (Mo DAES-880 Dect?) | Dec-20
Eecondary Slandans L] Chwcie Clate {in howsai Schedind Chack
Possr mecst B&d 108 BN G FEARTY Of-Apr-16 [m heume s - 18} In hewts check Sun-70
Porssr smnmor Edd 124 M WIYE140808T 1 B8-Apr-18 [in houstss chepck Jun- 1) In hossse chsch. Jun-70
| Powsr pensor E44124 Sa: HOON10710 DB-Apr-18 i howssas chweck Jun-16) i e Chech Jun-20 ]
| ¥ gererator M BE4SC 5 LS80 M0 BebAug 18 {n house check Jun-1E) In howta chd: Jun7 0
Mstwork Analrner HP BTE3E | BN USITIGOSHS 18-0ct-01 fin Pouse cwech Ot 171 In Fecehis ek Olce- 70
L ] Furcton Sagratiing
Calisrated by Awion mastiti Latmratry Tomtran
e
Ageraved by, Kaa Pohowe

BT |

T caiitraton e cale shall Pt B rependuced Seoot i full meShout wisen adproval of e laboralany

s Januery 35 2020
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Calibration Laboratory of (gr' T S Schweienaches Katessrsert
Engineering AG % s Barvicho nviziwnt & rstuts

Zuughaussirasss 43, B0G4 Turich, Switseriend ‘\&_L,-l“\j Sevins Cairaiion Sorvice
A
Accradied by the Swiss Anredtalon Sesves (RAS) Aceredfitation Ne.! SCS 0108
The Buwiss Accreditation Sevvice is one of the signatories ip the EA
Multibmiersl Agreesment for the recagaitan of calibration cornResten
Glossary:
TSL tissue simulating Squid
MNORMx.y.Z sensitivity in free space
ComvF sensitivity in TSL [ NORMx.y.z
DcP diode compression point
CF crest factor (1iduty_cycle) of the RF signal
ABCD modulabion dependent INanrzalion Parameters
Polanizabon ¢ o rofation arcund prob axis
Polanization § i rotaton around an axis that i in the plana nosmal 1o probe s (al measwrament canber).
i@, & =0 = normal to probe axis
Connecior Angle information used in DASY system to align probe sensor X o the robot coordinate sysiem

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommenced Practics for Determuning the Peak Spatial-Averaged Specfic
Abgorption Rato (SAR) in the Human Head from Wireless Communications Devices: Measuroment
Techniques®, Jura 2013

o} IEC GE20e-1, ©, "Measuremmen| procedures oe e assessmenl of Specihic Absinpbon Male (SAR) from Rand-
held and body-mounted devices used naxt 1o the ear (frequency range of 300 MHz to & GHz)'", July 2016

¢) |EC B2208-2, “Procedure io determing the Specific Absorpbon Raie (SAR) for wireless communication devices
ued in claka prommity 10 the hisman body (frequency range of 30 MHz to & GHz)", March 2010

d) KDB BE56E4, "SAR Measurerment Reguirements lor 100 MHz to 6 GHz

llalhndn Applied and Interpretation of Parameters:

NORMy. 2- Assessed for E-field polarizatson 3 = 0 (1 < 500 MHZz in TEM-call, { > 1800 MHz: R22 waveguids)
NORM.y.2 are only inermaediate values, Le . the uncertainties of NORMz,y.2 does not allect ihe E”-field
umcertainty inside TSL [see below CanvF)

®  NORMLy.r = NORMy.z * frequency_response (see Frequency Response Chart), Tha linsanzation s
Implamantasd in DASYY software versons laler than 4.2, The uncortainty of the eguancy rosponss B included
in the stated uncenainty of CamdE,

« DCPx.y.z DCP are numerical linearization parameters assessed based on the data of power sweep wilh CW
signal [no uncertainty required). DCP does not depend on frequency nor media

« FPAR: PAR is the Peak to Aversge Ratio that is. not calibrated but determined based on the signal
charpcteristics

o  Axyr Bryz Coyr Duyz VR pr A B, C, Dare numencal linsarization parametens assessed bassd on
the data of power sweep for spacific modulation signal, The parameters do nol depend on frequency nar
maedia. VR is the maximuwm calibration range expressed in RMS voltage across the diode.

= ConviF and Boundary Effect Paramaters: Assessed in Mat prantom using E-Meid (or Temparature Transfer
Standard for f £ B0 MHz) and inside waveguide using analytical field distributiona basad on power
measuromenes for [ = 800 MHZ. The 5ame SeTUps Bre used fof S5SESsMent of the parameters appled for
boundary compensation (algha, depth) of which typical uncertainty values are given, Those paramelers are
usad in DASYS software to improve probe sccuracy close io the boundary. The senallivity in TSL comesponds
to NORMx,y,z * ConvF whareby the uncertainty corresponds to that given for ComF. A frequency depandant
ConvF is used i DASY version 4.4 and higher which alows extending the vabidity from £ 50 MHEz 1o £ 100
MHz

= Spherical isolropy (3D deviation from isotropy): in a field of low gradients realzed using a flat phantom
oxposed by a patch antenna.

» Sensor Offser: The sensor offset corresponds o the offset of virmual measurement center from the probe tip
{on probe aus), No tolerance required.

= Connecior Angle: The angle is 2ssessed using the information gained by determining the NORLx (na
uncertainty required).

Cenificale Mo ES3-3292_Jan1d Pagoe 2 af 11
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ES3DV3 - Sh:3202 January 28, 2018

Probe ES3DV3

SN:3292

Manufactured:  July 6, 2010
Calibrated: January 25, 2020

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY 2 system!)

Certficale No: EE3-3282_Jan1B8 Page 3ol 11
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3292

Basic Calibration Parameters

FCC ID: 2AQ550Z-H29

Janvary 25, 2020

Page 41 of 63

Sensor X | Sensor Y Sensor 2 Unc (k=2) |
Norm (u\iVim)" 0.95 0.96 0.93 £10.1 % |
DCP (m\)* 104.2 107.6 1123 |
Modulation Calibration Parameters
uiD | Communication System Name A | B | ¢ D VR Unc®
- - d8 | dBvuV | dB mv (k=2)
0 =D o X 00 | oo | vo |000 |T1915 [T383% |
| . ¥ 0.0 0.0 1.0 | 1876
| z 0.0 0.0 1.0 | 190.2

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 85%.

:'"'Il-l":ldﬂniu'm WY o not et the E'-feid uncertainty insde TSL (see Pages 5 and 6)

, Nurmirical Ineerization parameter urcertanty not required

r'-lﬂl:ﬂ'lll'h' 5 cetarmingd using T max. deviabon from inear response applyng rectangular dsinbulon and § apresaed for the souang of he
it value.
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ES30V3- SN:3292 January 25, 2020

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3292

Calibration Parameter Determined in Head Tissue Simulating Media

- Relative | Conductivity | Depth = Unc
1 (MHz) Parmittivity {(8m)"  ConvFX | ComvFY | ConvFZ | Alpha® | (mm) k=2)
| |
150 523 076 | 788 7.85 785 | 0.04 120 | $13.3%
r 120
450 435 0.87 7.12 7.12 712 | 018 120 | £133%

“ Frequancy valdty abaws 300 Mz of 3 100 Mz orly appiles for DASY w4 and highee (see Page 2). else ¢ is restricied to 1 50 Mtz The
uncectanty is tha R3S of the CanvF uncertaimy at calibraton frequency and tha uncenarty for he indicated frequency bard Frequency vakdiy
beicen 300 MHE = = 10, 25, 40, 30 and 70 WHz for ConvF assessments at 30, 64, 128, 150 and 220 MMz respactvely. Above 5 GHZ frequancy
:MWMMIDt 110 Mz

Ad frgguancies below 3 GHz, the valdity of taaue parameters (s and a) can be relaned 10 = 10% # ioud compensation formula & aopled to
messured SAR values. At frequencies above 3 GHZ, the validity of lissus parameters (¢ and o) & restncied io 1 5% The urcertarty is the RSS of
the CamvF unsemanty for ndcaled targel bssue paramaiens

Alpha'Depth are dedemmingd during caliwation. SPEAG wartants that the remaining Séwiahion dus ko P boundary sfect slar comparaaton s
Sways leis than & 1% for frequonces below 3 GM2 sad balaw & 2% for trequencies batasan 1.6 GH2 3t any Jistanss Larges Man hal! the prods 1
Gamater rom M Doundany

Cartificatn Nov FR3A202_. laniR Fape 8 of 11

Shenzhen Anbotek Compliance Laboratory Limited

Address: 1/F., Building D, Sogood Science and Technology Park, Sanwei Community, @ Hotline
Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China. 2_/ 400-003-0500
Tel:(86) 755-26066440  Fax: (86) 755-26014772 Email: service@anbotek.com www.anbotek.com




Anbotek

Product Safety

Report No.: 18220WC00143001 FCC ID: 2AQ550Z-H29 Page 43 of 63

ES30V3- SN-3292 January 25, 2020

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3292

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity [ Depth™ Unc
f(MHZ)® | Permittivity " {Sim)” ConvF X | ConvF Y cwz_imm?l (mm) | (k=2) '

150 619 0.80 7.59 7.59 750 | 004

| | 1.20 £13.3 %
[ | [
450 56.7 0.94 7.28 7.28 728 | 012 | 120 | £133%

“ Froquency validty sbeve 300 MHz of = 100 MHz orly sgolies for DASY vi 4 and higher (soe Page 2). else It & resiricted 10 = 50 MHZ. The
uncertanty i M R55 of the ComvF uncertanty at calévaton frequency and the uncertairty for the indcated frequency band Fraguandy validity
bekorw 300 Mtz iz £ 10, 25, 40, 50 and 70 MiHz for CornF assessments at 30, 64, 128, 150 and 220 MHz respectively. Abowe 5 GMz frequency
waldity Can ba exdendad to £ 110 Mhe

Al frequencies below 3 GHz, 1he valdity of tasue parameters (¢ and ) can b relaxed 1o = 10% if Igud compensstion formula is appied ka
rmessured SAR values. Al ibquencies sbove 3 GHz, the valldity of 1558 parametens { and o) & resticled 1o & 5% The uncenainty & the RSS of
ihe ComF uncertainty for indicated Largel bEEuS Parameiers

"~ AlphaDepth ane determined dunng calbraion SPEAG warranls that the remanng deviation due to tha boundary sMact afler compansation s
aheays bess than = 1% for frequencies balow 3 GHZ and Dow 1 2% 10r frequendies betersen 3-8 Gz 1 any detance larger than half the probe 3p
diametar from the boundary.
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ES3DV3- SN:3202 Jaruary 25, 2020

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

TTIT
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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ESA0VI- SN-3202 Jarwary 25, 2020

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz,R22
i = g B w8 . : !- "N
. . . . -
Tex X L F 4 Tot X Y 4
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Uncertainty of Axial Isotropy Assesament: £ 0.5% (k=2)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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ES30V3- SN-3202 Jamary 25, 2020

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3292

Other Probe Parameters
Sensor Arrangement Triangular
Connector Angle (°) - - T e
Mechancal Surface Detection Moda S enabled

| Optical Surface Detection Mode - o " dmabled

| Probe Overall Length ' - 337 mm
Probe Body Diamelér 10 mm I
Tig Letggth 10 mm
Tip Diamster 4 mm
Probe Tip to Sensor X Calibration Paint 2 mm
Probe Tip to Sensor Y Calibration Point Zmm
Probe Tip to Sensor Z Calibration Point Zmm

"Recommended Measurement Distance from Surface 3 mm |

Contificate No: ES3-3202_Jan18 Page 11 of 11
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IMPORTANT NOTICE

USAGE OF THE DAE 4

The DAE unit is a delicate, high precision instrument and requires careful treatment by the user. There are no
serviceable parts inside the DAE. Special attention shall be given to the following points:

Battery Exchange: The baflery cover of the DAE4 unit is clesed using a screw, over tightening the screw may
cause the threads inside the DAE to wear out,

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

E-Stop Failures: Touch detection may be malfunctioning due to broken magrets in the E-stop. Rough handling
of the E-stop may lead to damage of these magnets. Touch and colligion erors are often caused by dust and dirt

accumulated in the Estop. To prevent Estop failure, the customer shall always mount the probe to the DAE
carefully and keep the DAE unit in & non-dusty envirenment if not used for measurements.

Repair: Minor repairs are perfarmed at no extra cost during the annual ealibration. However, SPEAG reserves
the right to chame for any repair especially if rough unprofessional handling caused the defect.

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

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

Customer.

[Important Note:
Never attempt to grease or oil the E-stop assembly. Cleaning and readjusting of the E-
stop assembly is allowed by certified SPEAG personnel only and is part of the annual

calibration procedure.

Important Note:

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

Schmid & Partner Engineering
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GClient Anbotek (Auden) Certificate No: DAE4-387_Sep10
CALIBRATION CERTIFICATE

Ohject DAE4 - 5D 000 D04 BM - SM; 387

Calibratien procadurais) QA CAL-06.v29
Calibration procedure for the data acquisifion electronics (DAE)

Calibration date: September 06, 2020

Thia calibration cerificale documents fhe tracmability 1o nations! standards, which realize e physical unita ol measuremanis (S,
Thee s surerments and the unceramtes with confidence probabdity ame givan on the folowing pages and are pant of the centificate.

Al enfibrations hava been conducted in the closed aberslony facdity; snvironment tampemature (22 + 3)°C and humidiy < 70%

Calibration Equipment used (M&TE critcal for calibralion)

Primary Standands | & Cad Diate (Cartificats o) Schedulad Calibwalion
Feithiay Mulimster Type 2001 | SN: 0810278 16-Aug-20 {No:21082) Avg-21 —
Secondary Standands LA Chack Date (in hause) Schadulad Chesk
| fumo DAE Calibration Uinit | SE Lws 053 AA 1001 06-Jan-20 (in housa chack) In housa checik: Jan-=1
Calisrator Box V2 1 EE UMS D06 AA 1002 05-Jen-20 (in house ahaick) I hause check: Jan-21
Mama Funclion Signakure
Calibratad by: Domimgue Steften Labaratory Technican @- |
Approved by Svan Kihn Dapaty Managar

I-JE?LM

Esauad: Beplamber D5, 2020

This calibration carlificale shal nol be mproduced sxcegt in 1ull without wiithen approval of the Iﬂb-urmnq.r
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Glossary

DAE data acquisition electronics

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

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

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

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

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

* 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: \alues 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.

Cartificate Mo: DAE4-387_Sep10 Page 2ol 5
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DC Voltage Measurement
ASD - Convertar Resolution nominal

High Range:
Loww Ranga:

DASY measurement parameters: Aulo Zero Tima: 3 soa: Maasuring fime: 3 sec

1LSE = 3 ITLU
1LSE = BinV ,

2AQ550Z-H29
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full ramge = <100, +300 my

full rarge = -1......

+3my

Calibration Factors X Y ] z
| High Range 404.489  0.02% (k=2} | 404.852 + 0.02% (k=2) | 404.862 % 0.02% (k=2)
Low Range 397827 + 1.50% (k=2)

3.95875 £ 1.50% (k=2)

3.9VHE2 + 1.50% (k=2)

Connector Angle

| Connector Angle to be used in DASY system

530%+1° _[

Cartificete No: DAE4-387_Sep10
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Appendix (Additional assessments outside the scope of SCS01 08)
1. DC Voltage Linearity

High Range Reading (uV) Difference (pV) Error (%)
Channel X + Input 200032 85 =3.31 -0.00
Channel X + Input 20007 &4 1.88 0.
Channel X = It 20003 48 1.18 -0.01
Channel ¥ + Input 200034.23 -1.43 -0.00
Channel ¥ + Input 20006,60 0.91 0.00
Channel ¥ = Input -20004.04 072 -0.00
Channel Z + Input 20003538 =83 -0.00
Channel Z + Input 20003.69 -2.11 0,01
Channel Z = Input -20006,38 -1.59 o.m
Low Range Reading (uV) Difference (V) Error (%)
Channel X + Input 2001 .53 0,08 0.00
Channel X + Imput 202,29 0.70 0.35
Channel X = Input -157.80 060 -0.30
Channel ¥ + Input 2001.33 -0.07 =-0.00
Channel ¥ + Imput 200.86 -0.ED -0.30
Channel ¥ = Input -199.87 -1.23 D.&2
Channel Z + Input 200161 0.27 0.0
| Channel Z + Input 200,60 -0.70 -0.35
Channel 2 - Input -199.51 -0,85 0.43

2. Common mode sensitivity
DASY measurement paramsters: Auto Zero Time: 3 sa¢; Measuring time: 3 sec
|

Common mode High Range Low Range
Input Voltage (mV) Average Reading (V) Average Reading (V)
Channel X 200 13.50 11.56
- 200 -8.64 -11.18
Channel ¥ 200 -0.81 -1.28
- 200 1.05 .09
Channel £ 200 TAT 6.91
- 200 246 -8.01

3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring fime: 3 see

Input Voltage (mV) | Channel X (uV) | Channel ¥ {uV) Channel Z (uV)
Channel X 200 - -1.70 033
Channel Y 200 10,70 - -0.38
Channel £ 200 711 785 =
Certificale No: DAE4-387_Sepi0 Fage 4 ol 6
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4. AD-Converter Values with inputs shorted
DASY measurement parametars: Auto Zero Time: 3 sec; Measuring time: 3 sec

High Range (LSE) Low Rarge (LSB)
l_C_i'!lrIr}EJ X 15965 17466
Channel ¥ 15661 16162
Channel Z 15980 16180

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Meagsuring time: 3 sec

Input 108450
Average (uV) min. Offset (W) | max. Offset (uV) . z::;mmn
Channel X 0.73 -2.58 329 B2
Channel ¥ 0.4 -0.49 1.23 0.40
Channel Z | -0.80 -1.88 1 0.30 0.42
6. Input Offset Current
Mominal Input circuitry offsel current on all channals: <25F8
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channel £ 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply [+ Vec) +7.9
Supply (- Vee) -7.6
9. Power Consumption {Typical values lor information)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vec) +0.01 +6 +i4
| Supply (- Vec) —0.01 -8 -3
Carificate Mo: DAE4-387_Sepi10 Page 5of5
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Schweolzerischer Kalibriordienst
Sarvice suisse d'étalonnage
Servizio svizzero di taratura
Swiss Callbration Service

Accreditation No.: SCS 0108

Certificate No: DA50V3-1079_Augi9

|ICALIBRATION CERTIFICATE

CaSbration Equipment used (MATE critical for callbration)

Objisct D450V3 - SN: 1079
Calibration procadure(s] ‘QA CAL-15.v8

Calibration procedure for dipole validation kits below 700 MHz
Calibration date: August 29, 2019

This calibwration certfficate documents tha traceabd@ity 1o national standards, which realize the physical units of measunemaents (S1)
The measuremants and the uncontainties with confidence probability are given on the following pages and are part of the cerificate.

All calibrations have been conducted in the ciosed laboratary facility: environmant lempemtura (22 = 3)°C and humidity < 70%.

Primary Standards D& Cal Date (Canificate Mo} Scheduled Calibration

Power meter NAP SM: 104778 OB-Apr-10 (Mo, 217-02288/022089) Apr-20

Power sansor NAP-Z91 SN: 103244 06-Apr-19 (Mo, 217-02288) Apr-20

Powar sansor NAP-Z91 SM: 103245 06-Apr-19 (Mo, 217-02289) Ape-20

Reference 20 dB Attenuator SM: 5277 (20x) 05-Ape-19 (Mo. 217-02283) Ape-20

Type-M mismaich combination SN 50472 /06327 05-Ape-19 (No. 217-02295) Apr20

Relensnce Probe ETIOVE SM: 1507 31-Dac-18 (No. ET3-1507_Dec18) Dac-19

DAES SM: 654 12-Aug- 19 (No. DAE4-854_Augi8) Aug-20

Secondary Standards 1D # Check Date (in housa) Sehaduled Chack

Poweor mater E44198 SN: GB41203874 0E-Apr18 (No. 217-02205/02204) In house check: Jun-21

Power sensor E44124 SN MY 41458087 O6-Apr-16 (No. 217-02285) In house chack: Jun-21

Power sansor E44124 SN DDO110210 0B-Apr-18 (No. 21702204 in house chack: Jun-21

AF penerator HP Ba48C S US3S42001T00  (u-Awg-18 (in house check Jun-18) In house check: Jur- 21

MNetwork Analyzer HE B753E EM: LUSav3n0585 18-0c1-01 (in house check Oct-18) I house chack: Cot-21
MNama Function Sigraniury

Calfbrated by Jaton Kastrall Latesatory Teehnician W

Apgeroved by Kaljn Pokovic

Isawed: Auguat 30, 2019

This calibration certificate shall not be eproduced except in full withoul written approval of the laboratory,
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Zeughaussirasse 43, 8004 Zurich, Switzerland S Swiss Calibration Service

Accradited by the Swiss Accreditation Service (SAS) Accreditation Ne.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agresment for the recognition of calibration cenificates

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

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

c) |EC 62208-2, "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:
s Measurement Conditions: Further details are available from the Validation Report at the en
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

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

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

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

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate th
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
mul1iplﬁad by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certificate Mo: D4S0OV3-1079_Aug1s Page 2 of B
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom ELI4 Flat Phaniom Shell thickness: 2 = 0.2 mm
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequancy 450 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
MNominal Head TSL parameters 220°C 435 0.87 mhoim
Measured Head TSL parameters (220 02)°C 443+6% 0.89 mha/m = B %
Head TSL temperature change during test <05°C A -
SAR result with Head TSL
SAR avernged over 1 em’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 1.16 Wikg
SAR for nominal Head TSL parameters normalized to TW 4,58 Wikg = 18.1 % (k=2)
SAR averaged over 10 em” (10 g) of Head TSL condition
SAR measured 250 mW input power 0.775 Wikg
SAR for nominal Head TSL parameters normalized to 1W 3.06 Wikg = 17.6 % (k=2)
Body TSL parameters
The following parameters and calculations were appliad.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 56.7 0.94 mhafm
Measured Body TSL parameters (220+02)"C 567 +6% 0.95 mho/m = 6 %
Body TSL temperature change during test <0.5"C e s
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition

SAR moasured 250 mW input power

1.16 Wikg

SAR for nominal Body TSL parameters normalized to 1W

4.60 W/kg 2 18.1 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 260 mW input power 0.784 Wikg
SAR for nominal Body TSL paramaters nommalized 1o 1W 3.03 Wikg = 17.6 % (k=2)

Certificate No: D450V3-1079_Aug19
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 58.001-29j0
Return Loss -22.0dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point S810-58[0
Retum Loss --22.0dB8

General Antenna Parameters and Design

| Electrical Delay (one dirsction) | 1.348 ns

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

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

Mo excessive force must be applied to the dipole arms, because they might band or the soldered connactions near the

feedpoint may be damaged.

Additional EUT Data

Manutactured by SPEAG
Manufactured on March 03, 2011
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DASYS5 Validation Report for Head TSL

Date: 29.08.2
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz; Type: D450V 3; Serial: D450V3 - SN: 1079

Communication System: UID 0 - CW; Frequency: 450 MHz

Medium parameters used: f =450 MHz; & = 0.89 5/m; & = 44. 3:p= 1000 kg_f'rn
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: ET3DV6 - SN1507; ConvF(6.58, 6.58, 6.58); Calibrated: 31.12.2018;
+ Sensor-Surface: 4mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn654; Calibrated: 12.08.2019
« Phantom: ELI v4.0; Type: QDOVAOQOO01BB; Serial: TP:1003
+« DASYS2 52.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Head Tissue/d=15mm, Pin=250mW/Zoom Scan (Tx7xT)/Cube 0
Measurement grid: dx=5mm, dy=Smm, dz=5mm

Reference Value = 39.87 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 1.69 Wikg

SAR(1 g) = 1.16 W/kg; SAR(10 g) = 0.775 W/kg

Maximum value of SAR (measured) = 1.26 Wikg

0dB = 1.26 W/kg = 1.00 dBW/kg

Certificata No: D450V3-1079_Aug19 Page 5 of 8
d
AUUIess:. H1/r., Duluing v, ouyuou suignce dnu 1 eCinuiuyy rdik, odrnwel COIiimuriy, ( g\ H1uunnie
Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China. 400-003-0500

Tel:(86) 755-26066440  Fax: (86) 755-26014772  Email: service @ anbotek.com www.anbotek.com



Anbotek

Product Safety

Report No.: 18220WC00143001 FCC ID: 2AQ550Z-H29 Page 60 of 63

Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 29.08.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz D450V3; Type: D450V3; Serial: D450V3 - SN:1079

Communication System: UID 0 - CW; Frequency: 450 MHz .
Medium parameters used: f =450 MHz; ¢ = 0.95 §/m; & = 56.7; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASY 5 (IEEE/IEC/ANSI C63.19-2011)
DASYS52 Configuration:
« Probe: ET3DV6 - SN1507; ConvF(6.99, 6.99, 6.99); Calibrated: 31.12.2018;
« Sensor-Surface: 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn654; Calibrated: 12.08.2019

e Phantom: ELI v4.0; Type: QDOVAD01BB; Serial: TP:1003

Dipole Calibration for Body Tissue/d=15mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 37.17 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 1.82 Wikg

SAR(1 g) = 1.16 W/kg; SAR(10 g) = 0.764 W/kg

Maximum value of SAR (measured) = 1.24 Wikg
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0dB = 1.24 Wikg =093 dBW/kg

Certificate No: D450V3-1079_Aug19, Page 7 of 8

CHTGHZHNGH ANINUVLCR UUIHPHGHVE LAQNUVIAGLUL Y LINNnLGu

Address: 1/F., Building D, Sogood Science and Technology Park, Sanwei Community,

p\ Hotline
Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China. @ 400-003-0500
Tel:(86) 755-26066440 Fax: (86) 755-26014772

Email: service @ anbotek.com www.anbotek.com



Anbotek

Product Safety

Report No.: 18220WC00143001 FCC ID: 2AQ550Z-H29 Page 62 of 63

Impedance Measurement Plot for Body TSL
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Extended Dipole Calibrations

Referring to KDB865664 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.

Head
Date of Return-loss Delta Real Impedance Delta Imaginary Delta
measurement (dB) (%) (ohm) (ohm) impedance (ohm) (ohm)
2019-08-29 -22.0 58.0 -2.9
2020-08-29 -21.9 0.45 58.2 0.2 -3.0 -0.1
Body
Date of Return-loss Delta Real Impedance Delta Imaginary Delta
measurement (dB) (%) (ohm) (ohm) impedance (ohm) (ohm)
2019-08-29 -22.0 56.1 -5.8
2020-08-29 -22.0 0.00 56.2 0.1 -5.6 -0.2

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

Therefore the verification result should support extended calibration.

#x44*END OF REPORT** %%
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