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1. TEST RESULT SUMMARY

Applicant:
Applicant Address:

Model:

Brand Name:
Serial Number:
FCCID:

Test Device:
Exposure Category:
Date of Test:

Place of Testing:

Environmental Conditions:

Test Specification:

VTech Telecommunications Ltd.
Intertek Report No:
20041383HKG-001

VTech Telecommunications Ltd.

23/F., Tai Ping Industrial Centre, Block 1,
57 Ting Kok Road, Tai Po, Hong Kong.
CS5329

vtech

N/A

EW780-2144-00

Production Unit

General Population/Uncontrolled Exposure
May 17, 2020

Shenzhen UnionTrust Quality and Technology Co., Ltd.

16/F., Block A, Building 6, Baoneng Science and Technology
Park, Qingxiang Road No.1, Longhua New District, Shenzhen,
China

Temperature: +18 to 25°C

Humidity 25 to 75%

ANSI/IEEE C95.1

IEEE Std 1528: 2013

FCC KDB Publication 447498 D01 v06
FCC KDB Publication 865664 D01 v01r04
FCC KDB Publication 865664 D02 v01r02
FCC KDB Publication 648474 D04 v01r03

The maximum spatial peak SAR value for the sample device averaged over 1g was found to be:

Band Operating Mode

1.9GHz DECT Voice

This wireless portable device has been shown to be capable of compliance for localized specific
absorption rate (SAR) for uncontrolled environment / general population exposure limits specified in

ANSI/IEEE C95.1.

TX Frequency (MHz)

Highest Reported SAR
1 g Head

1921.536 —1928.448 0.038 W/kg
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2. GENERAL INFORMATION

VTech Telecommunications Ltd.
Intertek Report No:
20041383HKG-001

2.1. Description of Equipment under test (EUT)

Manufacturer:

Manufacturer Address:

Device dimension (Lx W) :
Device thickness:
Antenna Gain:

Operating Configuration(s) /
mode:

Tx Frequency (MHz):

Duty Cycle*:
H/W Version:

S/W Version:

Battery Type:

*Note:

1. DECT has a TDD/TDMA frame structure with a complete frame of 10ms duration with 24 time
slots. And under these 24 time slots, the first 12 slots are allocated for the transmission from
base station to handsets, and the other 12 slots are for the transmission from handsets to base
station. During a call, the handset of this product will use one of 24 time slots to transmit under

VTech (Dongguan) Telecommunications Limited

VTech Science Park, Xia Ling Bei Management Zone, Liaobu,
Dongguan, Guangdong, China.

175 (mm) x 52 (mm)
20 (mm)
0 dBi

Held to head (Voice call)

1921.536MHz to 1928.448MHz

1/24

N/A

N/A

2.4VDC (1 x 2.4V 300mAh Ni-MH Rechargeable Battery Pack)
- Model: Corun BT1623242/BT262342

- Model: HP BT1623242/BT262342

2.4VDC (1 x 2.4V 350mAh Ni-MH Rechargeable Battery Pack)
- Model: Corun BT262692
- Model: HP BT262692

worst case, which gives a duty cycle of 1/24 ( = 4.17%).
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2.2. EUT Antenna Locations

Top
N
< —— Antenna
Left Front Right
173 mm
b
50mm

Details of antenna specification are shown in separate antenna dimension document.
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2.3. Nominal and Maximum Output Power Specifications

The EUT operates using the following maximum and nominal output power specifications. SAR values
were scaled to the maximum allowed power to determine compliance per KDB Publication 447498.

Output P
TX Frequency atput Fower

Band Operating Mode (MHz) Nominal Maximum
(dBm) (dBm)
1.9GHz DECT Voice 1921.536 —1928.448 20.0 21.0
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3. SAR MEASUREMENT SYSTEM DESCRIPTION

SAR is related to the rate at which energy is absorbed per unit mass in 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 occupational/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.

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 given mass density (p). The equation
description is as below:

d(dW?y d{dW )

R lam | w v

SAR is expressed in units of Watts per kilogram (W/Kg)
SAR can be obtained using either of the following equations:

1 L
2
dar
SAR = ¢y
4t li=g
Where
SAR is the specific absorption rate in watts per kilogram;
E is the r.m.s. value of the electric field strength in the tissue in volts per meter;
is the conductivity of the tissue in siemens per metre;
p is the density of the tissue in kilograms per cubic metre;
Ch is the heat capacity of the tissue in joules per kilogram and Kelvin;
dT

—|t=0 . e - . . . .
dt | is the initial time derivative of temperature in the tissue in kelvins per second
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An SAR measurement system usually consists of a small diameter isotropic electric field probe, a
multiple axis probe positioning system, a test device holder, one or more phantom models, the field
probe instrumentation, a computer and other electronic equipment for controlling the probe and
making the measurements. Other supporting equipment, such as a network analyzer, power meters
and RF signal generators, are also required to measure the dielectric parameters of the simulated
tissue media and to verify the measurement accuracy of the SAR system.

The SAR measurement system being used is DASY4 system, which consists following items for
performing compliance tests

Remote Control Box PC

O e | — —]
Q | e———
| — —————— || —
Signal Lamps Electro-Optical Corverter (EOC)
~ U /o
DAE
(Opt. Link)
Measurement Server
E-field Probe
Light Beam
I—— 3% Serial +
Digital 1O
. —— Phantorm

|| Tissue Simulating
Licuid

Teach Pendant 1 Device Under Test

Robot Controller

Device Holder

Figure 1: Schematic diagram of the SAR measurement system

e The PC. It controls most of the bench devices and stores measurement data. A computer running
WinXP and the Opensar software

e The E-Field probe. The probe is a 3-axis system made of 3 distinct dipoles. Each dipole returns a
voltage in function of the ambient electric field.

e The Keithley multimeter measures each probe dipole voltages.

e The SAM phantom simulates a human head. The measurement of the electric field is made inside
the phantom.

e The liquids simulate the dielectric properties of the human head tissues

e The network emulator controls the mobile phone under test.

e The validation dipoles are used to measure a reference SAR. They are used to periodically check
the bench to make sure that there is no drift of the system characteristics over time.

e The phantom, the device holder and other accessories according to the targeted measurement.
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ROBOT

The DASY system uses the high precision robots from Staubli SA
(France). For the 6-axis controller system, the robot controller
version (DASY4: CS7MB) from Stdubli is used. The Staubli robot
series have many features that are important for our application:

e High precision (repeatability £0.02 mm)

e High reliability (industrial design)

e Jerk-free straight movements

e Low ELF interference (the closed metallic construction

shields against motor control fields)
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E-FIELD PROBE

The SAR measurement is conducted with the dosimetric probe. 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.

Model

Construction

EX3DV4

Symmetrical design with triangular core. Built-in
shielding against static charges. PEEK enclosure
material (resistant to organic solvents, e.g., DGBE).
10 MHz to 6 GHz

Frequency Linearity: £ 0.2 dB
1+ 0.3 dB in HSL (rotation around probe axis)
Directivity + 0.5 dB in tissue material (rotation normal to probe
axis)
Dynamic 10 uW/g to 100 mW/g
Range Linearity: £ 0.2 dB (noise: typically < 1 pW/g)
Overall length: 337 mm (Tip: 20 mm)
Dimensions Tip diameter: 2.5 mm (Body: 12 mm)
Typical distance from probe tip to dipole centers: 1
mm
Model ES3DV3

Construction

Symmetrical design with triangular core. Interleaved
sensors. Built-in shielding against static charges.
PEEK enclosure material (resistant to organic
solvents, e.g., DGBE).

10 MHz to 4 GHz

Frequency Linearity: + 0.2 dB
1+ 0.2 dB in HSL (rotation around probe axis)
Directivity + 0.3 dB in tissue material (rotation normal to probe
axis)
Dynamic 5 uW/g to 100 mW/g
Range Linearity: £ 0.2 dB
Overall length: 337 mm (Tip: 20 mm)
Dimensions Tip diameter: 3.9 mm (Body: 12 mm)

Distance from probe tip to dipole centers: 2.0 mm
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DATA ACQUISITION ELECTRONICS (DAE)

Model

Construction

Measurement
Range

Input Offset
Voltage

Input Bias
Current
Dimensions

DAE3, DAE4

Signal amplifier, multiplexer, A/D converter and
control logic. Serial optical link for communication
with DASY embedded system (fully remote
controlled). Two step probe touch detector for
mechanical surface detection and emergency robot
stop.

-100 to +300 mV (16 bit resolution and two range
settings: 4mV, 400mV)

< 5uV (with auto zero)

<50 fA
60 x 60 x 68 mm
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SAM TWIN PHANTOM

Model Twin SAM
The shell corresponds to the specifications of the
Specific  Anthropomorphic  Mannequin  (SAM)
phantom defined in IEEE 1528 and IEC 62209-1. It
enables the dosimetric evaluation of left and right
hand phone usage as well as body mounted usage at
the flat phantom region. A cover prevents e
evaporation of the liquid. Reference markings on the e
phantom allow the complete setup of all predefined ?
phantom positions and measurement grids by ¥ “'i '
teaching three points with the robot. *! B ,
Material Vinylester, glass fiber reinforced (VE-GF) '
Shell Thickness 2+ 0.2 mm (6 + 0.2 mm at ear point)

Length: 1000 mm
Dimensions Width: 500 mm

Height: adjustable feet
Filling Volume  approx. 25 liters

Construction

-

Model ELI
Phantom for compliance testing of handheld and
body-mounted wireless devices in the frequency
range of 30 MHz to 6 GHz. ELI is fully compatible
with the IEC 62209-2 standard and all known tissue
simulating liquids. ELI has been optimized regarding
its performance and can be integrated into our

Construction standard phantom tables. A cover prevents
evaporation of the liquid. Reference markings on the
phantom allow installation of the complete setup,
including all predefined phantom positions and

measurement grids, by teaching three points. The A

phantom is compatible with all SPEAG dosimetric -
probes and dipoles.
Material Vinylester, glass fiber reinforced (VE-GF)

Shell Thickness 2.0 + 0.2 mm (bottom plate)
Major axis: 600 mm

Minor axis: 400 mm

Filling Volume  approx. 30 liters

Dimensions
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DEVICE HOLDER

Model Mounting Device
In combination with the Twin SAM Phantom or ELI4,
the Mounting Device enables the rotation of the
mounted  transmitter device in  spherical
coordinates. Rotation point is the ear opening point.

Construction Transmitter devices can be easily and accurately
positioned according to IEC, IEEE, FCC or other
specifications. The device holder can be locked for
positioning at different phantom sections (left head,

right head, flat).
Material POM
Model Laptop Extensions Kit
Simple but effective and easy-to-use extension for .

Mounting Device that facilitates the testing of larger
devices according to IEC 62209-2 (e.g., laptops,
cameras, etc.). It is lightweight and fits easily on the
upper part of the Mounting Device in place of the
phone positioner.

Material POM, Acrylic glass, Foam

Construction

SYSTEM VALIDATION DIPOLES

Model D-Serial

Symmetrical dipole with /4 balun. Enables
measurement of feed point impedance with NWA.
Matched for use near flat phantoms filled with tissue
simulating solutions.

Construction

Frequency 750 MHz to 5800 MHz
Return Loss >20dB
Power

Capability >100 W (f < 1GHz), > 40 W (f > 1GHz)
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During measurement, the system first does an area (2D) scan at a fixed depth within the liquid from
the inside wall of the phantom scanning area is greater than the projection of EUT and antenna.

Area Scan Parameters extracted from KDB 865664

=3 GHz =3 GHz

Maximum distance from closest measurement point

- 5mm * 1 mm
(geometric center of probe sensors) to phantom surface

Y-6-1n(2) mm = 0.5 mm

Maximum probe angle from probe axis to phantom

- 30°+1°
surface normal at the measurement location

200 x1°

=2 GHz: =15 mm 3-4GHz: =12 mm
2-3GHz: =12 mm 4 -6 GHz: = 10 mm

When the x or v dimension of the test device. in the
measurement plane ortentation, 1s 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.

Maximum area scan spatial resolution: Axares, AVares

When the maximum SAR point has been found, the system will then carry out a zoom (3D) scan
centered at that point to determine volume averaged SAR level.

Zoom Scan Parameters extracted from KDB 865664

Maximum zoom scan spatial resolution: AxXzeom, AVzoom

<2 GHz: <=8 mm
2-3GHz = 5mm’

3 -4 GHz: <5mm’
4 -6 GHz: =4 mm"

3—4GHz =4 mm

uniform grid: Azzzam(n) = 5 mm 4 - 5GHz =3 mm
5—6GHz: =2 mm
Maximum zoom L
scan spatial a?zmm(]]:.bem'een 3-4GHz =3 mm
resolition. normal to 1¥ two points closest =4 mm 4-5GHz: =25 mm
phantom surface graded | 10 phantom surface 5—6GHz <2 mm
end
AZzpom(n=1):
between subsequent = 1.5 -AZzoom(n-1) mm
points
Mini 3—4 GHz: =28 mm
HUIIDIL Zoom XV.Z =30 mm 4-5GHz: =25 mm
scan volume
5—-6GHz: =22 mm

1528-2013 for detals.

Note: & 1s the penetration depth of a plane-wave at normal incidence to the tissue medium; see IEEE Std

* When zoom scan is required and the reported SAR from the area scan based 1-g SAR estimation procedures of
KDB Publication 447498 15 =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.
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4. TISSUE VERIFICATION

For SAR measurement of field distribution inside phantom, homogeneous tissue simulating liquid as
below liquid recipes were filled to a depth of 15cm £ 0.5cm for below 3GHz measurement and of 10cm

+ 0.5cm for above 3GHz.

HEAD TISSUE RECIPES

Ingredients
Frequency 2 Salt 12 DGBE DGMH  Triton X100
Water propanediol

450 MHz 33.5% 3.4% 63.1%

750 MHz 34.2% 1.4% 64.4%

900 MHz 35.3% 63.7%

1800 MHz 55.2% 30.4%
1900 MHz 55.3% 30.4%
2000 MHz 55.3% 30.5%
2450 MHz 55.7% 25.3%
5000 MHz 65.3% 17.5%

BODY TISSUE RECIPES
Ingredients
Frequency 2 Salt 1.2 DGBE DGMH  Triton X100
Water propanediol

450 MHz 52.4% 1.9% 45.7%

750 MHz 55.4% 1.3% 43.3%

900 MHz 52.9% 46.1%

1800 MHz 70.8%

1900 MHz 70.1%

2000 MHz 70.2%

2450 MHz 70.8%

5000 MHz 77.8%
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The head tissue dielectric parameters recommended by the IEEE Std 1528 have been incorporated in
the following table. These head parameters are derived from planar layer models simulating the
highest expected SAR for the dielectric properties and tissue thickness variations in a human head. For
other head and body tissue parameters, they are recommended by KDB 865664.

Target Frequency head body
(MHz) Er o (S/m) r o (S/m)
300 45.3 0.87 58.2 0.92
450 43.5 0.87 56.7 0.94
835 41.5 0.90 55.2 0.97
900 41.5 0.97 55.0 1.05
915 41.5 1.01 55.0 1.06
1450 40.5 1.20 54.0 1.30
1610 40.3 1.29 53.8 1.40
1800 - 2000 40.0 1.40 53.3 1.52
2450 39.2 1.80 52.7 1.95
3000 38.5 2.40 52.0 2.73
5800 35.3 5.27 48.2 6.00

(er = relative permittivity, o = conductivity and p = 1000 kg/m3)
When a transmission band overlaps with one of the target frequencies, the tissue dielectric

parameters of the tissue medium at the middle of a device transmission band should be within +5% of
the parameters specified at that target frequency.
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The dielectric parameters of the liquids were verified prior to the SAR evaluation.

The dielectric parameters were:

Head Liquid
Freq. Temp. € / Relative Permittivity o / Conductivity
(MHz) (FQ) measured Target* A (5%) measured Target* A (5%)
1900 21.5 40.051 40 0.13 1.339 1.4 -4.36

* Target values refer to KDB 865664
** Worst-case assumption

Note:
1. Date of tissue verification measurement: May 17, 2020

2. Ambient temperature: 21.9 deg C

3.  The temperature condition is within +/- 2 deg. C during the SAR measurements.
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5. SAR MEASUREMENT SYSTEM VERIFICATION

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

The system check verifies that the system operates within its specifications. It’s performed daily or
before every SAR measurement. The system check uses normal SAR measurement in the flat section of
the phantom with a matched dipole at a specified distance. The system check setup is shown as below.

Tuning Z y
element
Spacer
S [ x
3D Probe positioner
A
ield probe
~ % \ T~ || Flat Phantom
! —,
: [ —

Dir.Coupler
Signal
enerator Pose
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VALIDATION DIPOLE

The dipoles used is based on the IEEE Std 1528, and is complied with
mechanical and electrical specifications in line with the
requirements of both FCC and KDB requirement.

SYSTEM CHECK RESULTS
System Verification
Date Freq. Liquid System  Serial No. Target Measured Normalized Deviation
(MHz) Type Diople SAR1g SAR1g SAR1g (+10%)
(W/kg)  (W/kg) (W/kg)
May 17,
5020 1900 Head 1900MHz 5d229 39.9 9.31 37.24 -6.67%

* the target was quoted from dipole calibration report
* Input power level = 24dBm (250mW)

SAR1z ambient measured value < 12 mW/kg

Details of System Verification plot is shown in the Appendix A - plot 1.
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6. SAR EVALUATION

6.1. Device test positions relative to the head

This practice specifies two handset test positions against the head phantom—the “cheek” position and
the “tilt” position. These two test positions are defined in the following subclauses. The handset
should be tested in both positions on left and right sides of the SAM phantom. If handset construction
is such that the handset positioning procedures described below to represent normal use conditions
cannot be used, e.g., some asymmetric handsets, alternative alignment procedures should be adapted
with all details provided in the test report. These alternative procedures should replicate intended use
conditions as closely as possible according to the intent of the procedures described in this subclause.
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DEFINITION OF THE CHEEK POSITION

The cheek position is established as follows:

1.

4.

Ready the handset for talk operation, if necessary. For example, for handsets with a cover piece
(flip cover), open the cover. If the handset can transmit with the cover closed, both configurations
must be tested.

Define two imaginary lines on the handset—the vertical centerline and the horizontal line. The
vertical centerline passes through two points on the front side of the handset—the midpoint of the
width wt of the handset at the level of the acoustic output (point A in below figure), and the
midpoint of the width wb of the bottom of the handset (point B). The horizontal line is
perpendicular to the vertical centerline and passes through the center of the acoustic output (see
below left figure). The two lines intersect at point A. Note that for many handsets, point A
coincides with the center of the acoustic output; however, the acoustic output may be located
elsewhere on the horizontal line. Also note that the vertical centerline is not necessarily parallel to
the front face of the handset (see right figure), especially for clamshell handsets, handsets with flip
covers, and other irregularly-shaped handsets.

Position the handset close to the surface of the phantom such that point A is on the (virtual)
extension of the line passing through points RE and LE on the phantom (see the figure as next
page), such that the plane defined by the vertical centerline and the horizontal line of the handset
is approximately parallel to the sagittal plane of the phantom.

Translate the handset towards the phantom along the line passing through RE and LE until handset
point A touches the pinna at the ERP.

vertical wvertical
center line center ling

| W2 w2

horizontal
line

horizontal

line A acoustic
output
acoustic

S B bottom of

bottom of handset e B
- ‘/handset G e
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5. While maintaining the handset in this plane, rotate it around the LE-RE line until the vertical
centerline is in the plane normal to the plane containing B-M and N-F lines, i.e., the Reference
Plane.

6. Rotate the handset around the vertical centerline until the handset (horizontal line) is parallel to
the N-F line.

7. While maintaining the vertical centerline in the Reference Plane, keeping point A on the line
passing through RE and LE, and maintaining the handset contact with the pinna, rotate the handset
about the N-F line until any point on the handset is in contact with a phantom point below the
pinna on the cheek.
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DEFINITION OF THE TILT POSITION
The tilt position is established as follows:

1. Repeat steps to place the device in the cheek position.

2. While maintaining the orientation of the handset, move the handset away from the pinna along
the line passing through RE and LE far enough to allow a rotation of the handset away from the

cheek by 15°.

3. Rotate the handset around the horizontal line by 15°.

4. While maintaining the orientation of the handset, move the handset towards the phantom on the
line passing through RE and LE until any part of the handset touches the ear. The tilt position is
obtained when the contact point is on the pinna. See the figure as below. If contact occurs at any
location other than the pinna, e.g., the antenna at the back of the phantom head, the angle of the

handset should be reduced.

5. In this case, the tilt position is obtained if any point on the handset is in contact with the pinna and
a second point on the handset is in contact with the phantom, e.g., the antenna with the back of

the head.

RE I LE
a
M
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6.2. Device test positions relative to body-worn accessory

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 FCC KDB Publication 648474,
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 Publication 447498 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 a body-worn accessory, measured
without a headset connected to the handset, is >1.2W/kg, the highest reported SAR configuration for
that wireless mode and frequency band should be reported for that body-worn accessory with a
headset attached to the handset.

SAR evaluation is required for body-worn accessories supplied with the host device. The test
configurations must be conservative for supporting the body-worn accessory use conditions expected
by users. Body-worn accessories that do not contain metallic or conductive components may be
tested according to worst-case exposure configurations, typically according to the smallest test
separation distance required for the group of body-worn accessories with similar operating and
exposure characteristics. All body-worn accessories containing metallic components, either supplied
with the product or available as an option from the device manufacturer, must be tested in
conjunction with the host device to demonstrate compliance

Body-worn accessories may not always be supplied or available as options for some devices intended
to be authorized for body-worn use. In this case, a test configuration with a separation distance
between the back of the device and the flat phantom is used. Test position spacing was documented.
Transmitters that are designed to operate in front of a person’s face, as in push-to-talk configurations,
are tested for SAR compliance with the front of the device positioned to face the flat phantom in head
fluid.
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6.3. General Device Setup

The device was first charged on a charger over a duration defined by the applicant to make sure the
installed battery was fully charged.

The device was then placed into TBR6 test mode to simulate the worst case voice call configuration
through highest power channel, where the operating parameters established in this TBR6 test mode is
identical to those programmed in production units, including output power levels, amplifier gain
settings and other RF performance tuning parameters. The test frequency is corresponded to actual
channel frequencies defined for domestic use.

During testing, the device was evaluated with a fully charged battery, power saving function disabled
and was configured to operate at maximum output power. A receive antenna and a base station
simulator — Digital Radiocommunication Tester, model: CMD60 were placed with a distance > 50cm
away from the device to established the voice call communication and monitor the transmission states.

Digital

\ Antenna
Radiocommunication

EUT — Tester

Model: CMD 60
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6.4. RF Output Power Measurements

Frequency Channel Duty Cycle
Low -4
1.9GHz DECT Middle -2 1/24
High — 0
Note:

Maximum
tune-up power

(dBm)

21.0

VTech Telecommunications Ltd.
Intertek Report No:
20041383HKG-001

Measured Measured
Conducted Power Conducted Power
(Peak) (Time average)
(dBm) (dBm)
19.7 5.9
19.9 6.1
20.3 6.5

1. Time Average power (dBm) = Peak power (dBm) + Time Average factor.

2. Time Average factor = 10*log(duty cycle)

3.  Per KDB 447498, the tested device was within the specified tune-up tolerances range, but not
more than 2dB lower than the maximum tune-up tolerance limit.

Per KDB 447498, when antenna port was not available on the device to support conducted

power measurement and test software was used to establish transmitter power levels, the
power level was verified separately according to design and component specifications and
product development information specified by the manufacturer.
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6.5. Exposure Conditions

Head Exposure Conditions
Operation SAR

Test Configurations Mode Required Note

Left Cheek Voice Yes Corun rechargeable battery pack (350mAh)
Left Tilt (15 degree) Voice Yes Corun rechargeable battery pack (350mAh)
Right Cheek Voice Yes Corun rechargeable battery pack (350mAh)
Right Tilt (15 degree) Voice Yes Corun rechargeable battery pack (350mAh)
Right Cheek Voice Yes HP rechargeable battery pack (350mAh)
Right Cheek Voice Yes Corun rechargeable battery pack (300mAh)
Right Cheek Voice Yes HP rechargeable battery pack (300mAh)

Note:
1. Highest reported SAR test configuration was repeated for additional supported batteries.

Page 27 of 54



INntertek

Total Quality. Assured.

TEST REPORT

6.6. Test Result

VTech Telecommunications Ltd.
Intertek Report No:
20041383HKG-001

The results on the following page(s) were obtained when the device was tested in the condition
described in this report. Detailed measurement data and plots, which reveal information about the
location of the maximum SAR with respect to the device, are reported in Appendix B.

Head SAR
Chan Freq.
(MHz)
0 1928
0 1928
0 1928
0 1928
0 1928
0 1928
0 1928
Note:

Battery

Corun
(350mAnh)

Corun
(350mAnh)
Corun
(350mAnh)
Corun
(350mAh)
HP
(350mAh)
Corun
(300mAh)
HP
(300mAh)

Mode

Voice

Voice

Voice

Voice

Voice

Voice

Voice

Test
Position

Right
Cheek
Right
Tilted
Left
Cheek
Left
Tilted
Left
Cheek
Left
Cheek
Left
Cheek

Measurement Result

Maximum
Allowed
Power
(dBm)

21.0
21.0
21.0
21.0
21.0
21.0

21.0

Measured
Power
(dBm)

20.30
20.30
20.30
20.30
20.30

20.30

20.30

SAR Measured

Drift
(%)

-0.06
-0.09
-0.07
0.06
0.02
-0.06

0.06

SARy,
(W/kg)

0.00145
0.000962
0.032
0.021
0.031
0.028

0.031

Scaling

factor

1.17

1.17

1.17

1.17

1.17

1.17

1.17

1.  Fully charged batteries were used at the beginning of each SAR measurement.

2.  There was no power reduction used for any band/mode implemented in this device.

Reported
SARy,

(W/kg)
0.002
0.001
0.038
0.025
0.036
0.033

0.036

Plot

3. Reported SAR results were scaled to the maximum allowed power with the scaling factor
equation -107[(Maximum power — measured power) / 10].

4. Per KDB 447498 D01, when the maximum output power variation across the required test
channels was < 0.5 dB, measurement on middle channel was required.

5. Per KDB 865664 D01, repeated measurement was not required when the original highest
measured SAR was < 0.8W/kg.

6. Per KDB 865664 D02, SAR plot is required for the highest measured SAR in each exposure

configuration, wireless mode and frequency band combination.
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6.7. SAR Limits
The following FCC limits (Std. €95.1-1992) for SAR apply to devices operate in General
Population/Uncontrolled Exposure and Controlled environment:

GENERAL POPULATION / UNCONTROLLED ENVIRONMENTS:
Defined as location where there is the exposure of individuals who have no knowledge or control of
their exposure.

EXPOSURE SAR
(General Population/Uncontrolled Exposure environment) (W/kg)
Spatial Peak SAR (Head)* 1.60
Spatial Peak SAR (Partial Body)* 1.60
Spatial Peak SAR (Whole Body)* 0.08
Spatial Peak SAR (Hands / Wrists / Feet / Ankles)** 4.00

OCCUPATIONAL / CONTROLLED ENVIRONMENTS:
Defined as location where there is the exposure that may be incurred by persons who are aware of the
potential for exposure, (i.e. as a result of employment or occupation)

EXPOSURE SAR
(Occupational/Controlled Exposure environment) (W/kg)
Spatial Peak SAR (Head)* 8.00
Spatial Peak SAR (Partial Body)* 8.00
Spatial Peak SAR (Whole Body)* 0.40
Spatial Peak SAR (Hands / Wrists / Feet / Ankles)** 20.00

Notes:
*  The Spatial Peak value of the SAR averaged over any 1 gram of tissue.
(defined as a tissue volume in the shape of a cube) and over the appropriate averaging time

** The Spatial Peak value of the SAR averaged over any 10 gram of tissue.
(defined as a tissue volume in the shape of a cube) and over the appropriate averaging time
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7. TEST EQUIPMENT LIST

Equipment

System Validation
Dipole

Dosimetric E-Field
Probe

Data Acquisition
Electronics

Digital
RadioCommunication
tester

Signal Generator

ENA Series Network
Analyzer

Dielectric
Assessment Kit
USB/GPIB Interface

Signal Generator

POWER METER

Thermometer

Coupler
Amplifier
DC Source

Registration
No.

5d229
7506

1557

82567310046

100796

US39170317

1056
N10149
103718

101293

120100323

161221001
QA1252001

MY43000795

Manufacturer

SPEAG
SPEAG

SPEAG

R&S

R&S
Agilent

SPEAG
Agilent
R&S

R&S

Shanghai Gao

Zhi Precision

Instrument Co.,

Ltd.
REBES
Mini-Circuit
Agilent
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Model No.

D1900V2

EX3DV4

DAE4

CMD60

SMTO06

8753ES

DAK-3.5
823578
SMB100A

NRP

HB6801

TC-05180-10S

ZHL42
663198

VTech Telecommunications Ltd.
Intertek Report No:
20041383HKG-001

Calibration Calibration
Date Due Date
June 12, 3 vears
2018 y
June 27,
2019 1 Year
June 18, 1 vear
2019 y
November
24,2019 1 Year
May 14,
2020 1 Year
November
24,2019 1 Year
N/A N/A
N/A
November
24,2019 1 Year
November
24,2019 1 Year
May 16,
2019 1 Year
N/A N/A
N/A N/A
N/A N/A
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8. MEASUREMENT UNCERTAINTY

Per FCC KDB 865884, the extensive SAR measurement uncertainty analysis was not required when the
highest measured SAR was < 1.5W/kg for all frequency band.

9. E-FIELD PROBE AND DIPOLE ANTENNA CALIBRATION

Probe calibration factors and dipole antenna calibration are included in Appendix C.
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APPENDIX A — SYSTEM CHECK DATA

Diats: 5172020
System Check-D1200%V2_H19200
DUT: Dipole 1900 MHz D1900VE SN:54210

Communication System: CW; Frequency: 1900 MHz Tty Cycle: 1:1
Medm: H1900 Medium parameters used: £= 1900 MHz: 5 =1.339 5/m; g= 40.031; p=1000

kg/m’

DASY4 Configuration:

- Probe: EX3DVY4 - SN7506; ConwF(2.37, 8.57, 8.57) (@ 1928.45 MHz; Calibrated: 6/27/2019
- Sensor-Surface: 1 4mm (Mechamcal Surface Detection)

- Electronics: DAE4 5n1337; Calibrated: 6/18/2019

- Phantom: SAM 1; Type: QD 000 P40 CB; Senal: TP/1378

- ; Postprocessing SW: SEMCAD, V1.8 Buld 186

Pin=250 mW/Area Scan (61x81x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maxinmum value of SAF. (interpolated) = 14.7 Wikg

Pin=250 mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: d==8mm dy=8mm, dz=5mm
Reference Value = 104 .9 Vim; Power Dnft =-0.05 dB

Peak SAR (extrapolated) = 17.7 Wkg

SAR(1 g) =931 Wike; SAR(10 g) = 4.82 Wikg

Maximum value of SAR. (measured) = 14.7 Wikg

Wik
14.700
11.760
8.820

L. 80

2.940
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APPENDIX B — SAR EVALUATION DATA

Date: 5172020
P01 DECT 1.9GHz Left Cheek Ch0_CR1949-350mAh
DUT: EUT
Communication System: DECT; Frequency: 1928 45 MHz; Dty Cyele: 1:24
Medmum: H1900 Medium parameters used: £= 1928.45 MHz; o=1.371 5/m; e = 39.937, p=1000
kg/m’
DASY4 Configuration:
- Probe: EX3DVY4 - SNT7306; ConvEi(8.57, 8.57, 8.57) @ 1928.45 MHz; Calibrated: 627/2019
- Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
- Electronics: DAE4 5n1557; Calibrated: 6/18/2019

- Phantom: SAM 1; Type: QD 000 P40 CB; Senal: TP/1378
- ; Postprocessing SW: SEMCAD, V1.8 Buld 186

- Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAF. (interpelated) = 0.0384 Wikg

- Zoom Scan (5x5x7)/Cube 0: Measurement gnid: dx=8mm_ dy=8mm, dz=5mm
Reference Value = 4 779 Vim; Power Dnft =-0.07 dB

Peak SAR (extrapolated) = 0.0690 Wkg

SAR(1 g) = 0,032 Wikg: SAR(L0 g1 =0.017 Wikg

Maximum value of SAFE. (measured) = 0.0295 Wkg

Wik
0.038

0.01:
0.023
0.o01%

0.00768
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APPENDIX C — E-FIELD PROBE AND DIPOLE ANTENNA CALIBRATION

Calibration Laboratory of .J:i" Schwoizerischer Kallbrierdisnst
Sclg rrr!r:l & If'artnhg ﬁ; g Sarvice sulsse détalonnage
ngineen Barvizio svizzero di taraty
Zeuahouserasse £, 8004 Zurch, Swizertand %ﬁxg S uins Calloration Service
il
Agcrected by the Swiss Accreditalion Service (SAS) Accrditation Me.: SCS 0108

The Swiss Accredilation Service is ane of the signatosies to the EA
Multilataral Agreement for the recognition of calibration cerificates

Glient | TUV-CN (Auden) ™ =7 & =7 & - 77 mm EX3-7506_Jun19 .-
ICALIBRATION CERTIFICATE - |
Objoct EXSDVATSN:TS06 [ TSl

Calibraion procedurs () oA CALD1NE) QA GhLdE va, m CAL 14.\'5 QA CAL—EB 'n.rS
JQA CALRZENT M- "L i .
‘Calibration procedure fmdﬂm&h'lc Etﬂhﬂd prnhas-' i

N S e e S e e R e S O e,
X 1 3 by o e e e o s a
Gl cate: DUREE, 2096 T -, T 1T

Fhis cabiration canficale documents the tracaabilly bo rational standards, which realize the physical units of measurements (51}
Tha massurements and (ha wncersinlies with confidence prababilily ane given en the follewing pages and are part of the catificats,

AN cafibrations have bean conducted in the dosad kborabary Taclily: envinanmenl bemperalune (22 £ 3)"C and humidity = 70%

Calibration Equipment usad (MATE cilical for calbvetion)

lssued: June 27, H01%

| Primary Standards 1] Cal Dale [Ceanficals Ma.) | Scheduled Callration
| Power mealer NRP GN: 104778 [-Apr-19 (Mo, 217 07H9202E83) Apr-20
Eower sensar NRP.Z91 SN; 1G4 05-Apr-19 (Mo, 217-02882) Api-20
Fipwar sensor NAF-Z91 BN 103245 03-Apr-19 (Mo, 217-12053) g2l
| Refererca 20 0B Aterualor | SN 5277 (20x) 04-Apr 19 (Mo, 21702004 Apr-20
DAES SH; B0 15-Dac-18 (Mo, DAE4-B60_DactB) | Dec-1a
| Reforanca Probe ES3INVZ SN 3013 31-Dac-1B [Mo. E53-5013_Oecil) Diec-19
Secondary Stardards 5] | Chmck Data (in houss) | Beheduled Check
Powar mater E44108 | SN GBA1293874 06-Aps-16 [ house check Jun-18) In hause sheck: Jun-20
Powar ensar E44124 | SM: My4148E087 | 06-Apr-16 i bawse check Jun-18) In hause check: Jun-20
Pawer sersar E44124 SH: 000110210 O-Apr-15 [In hatese chack Jun-18) 17 P ehesck: Juiv-20
RF gancratar HP G480 SN: LIS3E42001700 (4-A1xg-89 {in housa check Jun-18) I houge check: June20
Merwurk Analyzer E435E4 SN: LIS4108047T | 31-Ma-14 fin house checs Oal-18) In house check: Go-16
Marme Functian - Signatura |
Caibrated by: ‘ﬁhﬁfﬁ itz L}...".-",_ -.. i . Dabioratory Tecnnicen = . *" 2 |
RS VY oo o T R L g S S il
Apprcved by: st Pakoie -~ 1% “P i 'f_.qdmh:_‘.l-hlmmﬁr W/ﬂ-
BN T o St ISR WSO, ‘

This calibration cerlilicabs shall not be reproduced sxcept in full wifioul witten approval of the labaraory,

Cerificate Mo: EX3-T506_Jun18 Page 10f 10
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Calibration Laboratory of qﬂ*:\;;f;%p% S Schweizerischer Kalibrierdienst

Schmid & Partner — Service suisse détalannage
Enginesring AG 3 g Sorvizlo svizzero di taratura

Zeughausstrases 43, 5004 Zurich, Switzedand ﬁﬁ Swiss Calibralion Servies

Acoredited by the Swiss Accrediation Sardca (SAS) Accreditation Mo SCS 0108

The Swiss Accreditalion Service |5 one of the signatories to the EA

Multilateral Ag t for the recogniticn of callbration certificates

Glossary:

TEL tissue simulating liguid

NORM:y, 2 sensitivity in free space

ComvF sensitivity in TSL / NORMx, v,z

DCR diode compression point

CF crast factor {1/duty_cycle) of the RF signal

ABCD madulation dependent linearization parameters

Polarizatian g o retation around probe axls

Polarization % & rotation around an axis that is in the plane normal to probe axes (at measurement canter),

ie., 8 =0 is nomal o probe axis
Connector Anghe information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommendad Practice for Determining the Peak Spatial-Averaged Specific
Absorplion Rate {SAR) in the Human Head from Wireless Communications Devices: Measurement
Tachniques®, Juna 2013

b) 1EC 622091, ", "Measwement procedure for the assessment of Specific Absorption Rate (SAR) fram hand-
held and body-mourted devices used next to the ear (frequency range of 300 MHz to 8 GHz)", July 2016

c) IEC 62209-2, "Procedure to datermine the Specific Absorption Rate (SAR) for wireless communication devices
used in close proximity to the human bedy (frequency range of 30 MHz to 6 GHz)", March 2010

d) KDB 865664, "SAR Measurement Reguirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

*  NORMxy.z: Assessad for E-fisld polarization 8 =0 (f = 800 MHz in TEM-cell; f > 1800 MHz: R22 waveguide),
NORMx,y.z are only intermediate values, i.e., the uncerainties of NORMx,y,z does not affect the E-fleld
uncertainty inside TSL {see below ConvF).

«  NORMNx .z = NORMy,y.z * freguency_response (see Freguency Response Charl). This linearization is
implemented in DASY4 software varsions latar than 4.2, The uncartainty of the frequency response is included
in the stated uncertainty of ComuvF,

«  DCPx vz DCP are numerical linearization paramelers assessed based on the data of power sweep with CW
gignal (no uncertainty required). DCP does not depend on requency nar madia.

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

= Ax .z Bey.z Cxpg ODxpz VRxy.r A B G, D are numerical linearization parameders assessed basad 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 expressad in RMS voltage across the diode,

»  ComdF and Boundary Effect Parameders; Assessed in flat phantom wsing E-field (or Temperature Transfer
Standard for f £ 800 MHz) and inside wavequide using analytical feld distributions based on power
measurements for f = 800 MHz. The same sefups 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 10 improve probe accuracy close to the boundary. The sensiivity in TSL cormesponds
o NORMzx,y,z * Convt whereby the uncertainty corresponds to that given for ComvF, A frequency dependent
ComvF is used in DASY version 4.4 and higher which allows extending the validity fram £ 50 MHz to = 100
MHz.

+« Sphedical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom
axposad by a patch antenna.

« Sensor Offzel. The sensor offset comesponds to the offset of virtual measurement center from the probe tip
{on probe axis). Mo tolerance required

+ Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncartainty reguired).

Cartificate No: EX3-T506_Jkm19% Page 2 of 10
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EX3IDW4 — SM-TH06 June 27, 2019

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7506

Basic Calibration Parameters

B Sensor X Sensor Y [ Sensor Z | Unc (k=2)
Mom (WViVimS " I 0.56 i GEL ' 051 + 101 %
DCFP (mv)" | 9849 , 94.1 a7 .4 )
Calibration Results for Modulation Response
Ui Communication Systerm Mame: Y B C o | wR Max | Une'
dB dBy v dB my dev, (k=2}
o W ) X 0. 0.0 1.0 0.00 145.9 353 % | 24T %
b 0.0 0.0 1.0 143.5
Z 0.0 0.0 1.0 142.2

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 95%.

* The wheedainties of Mam ¥ .2 do not afact the EXfald uncatainty msde TSL (see Pages 5 and &)
: Mumerical lin@arization parameter: uncerainty not required

Uncestainly i defermined using the max deviation from linear respansa applying rectangular diatribution and is expressed for the sguare of the
fimld walue

Cerlificale Mo: EX3-T506_Junid Page 3 of 10
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EXGOV4- SMTE0E Jurne 27, 2019

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7506

Other Probe Parameters

Sansor Arrangement : " Triangular
Connecior Anghe (%) 60
Mechanical Surface Datection Mode enabled
Oplical Surface Detection Made 1 ~disabled
Probe Overall Length 7337 mm
Probe Body Diameter 10 mm |
Tip Length ' Smm |
Tip Diameter - | 2.5 mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor ¥ Calibration Point | 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommendad Measuremeant Distance from Swrface 1.4 mm
Ceartificate Mo: EX3-T506_Jun19 Page 4 of 10
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EXIDV4- SM:T506 June 27, 219

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7506

Calibration Parameter Determined in Head Tissue Simulating Media

. Relative cmmcu;m' [ [ . Depth ™ Une |
f {MHz} Permittivity (Sim) ComvFX | ConvFY | ConvFZ | Alpha® | (mm) (=2}
450 435 .87 1126 | 11.26 1126 | 0.9 120 | £133%
750 4149 0.&9 10,49 1 10.49 10.49 061 0,80 +120%
B35 415 . 080 10.23 10.23 1023 | 053 | 081 | £120% |
900 41.5 N 0.97 10,02 | 1002 10,02 0.44 0,94 | = 12.0 %
1750 | 404 1.37 893 Bg3 | &893 032 | 090 | £120%
| 1800 40.0 1.40 857 8.57 B.57 035 086 | $120%
2000 40.0 1 1.40 2.46 845 8,46 0,33 LBG +12.0 %
2300 39.5 1.67 8,07 a.07 8.07 032 | 088 | £120%
2450 39.2 1.80 7.85 7.85 .85 032 | 089 | +120%
2600 39.0 | 1.86 T7.59 T.589 7.50 0,34 .96 *12.0 %
3500 e | 291 £.91 681 | 591 030 | 130 | +131%
3700 arT 312 5.90 £.90 6.90 030 | 130 | £131%
5250 35.9 471 | 540 5.40 540 | 040 | 180 | $131%
5E00 35.5 507 4.82 492 1 452 0.40 1.80 +131%
5800 353 527 5.05 5.05 5.05 040 | 180 | $134%

* Frequenay validity abowe 300 MHz of £ 100 MHz ory applies for DASY .4 and higher (see Page 2), elee i is restiched b & 50 MHz, The
wricertainly is the RES of the ComvF uncertainty at calibration frequency and the uncerainty for the indicated Trequensy band. Frequency validity
bedora 300 MHz is # 10, 25, 40, 50 and 7 MHz for ConvF assessmants at 30, 64, 126, 150 and 230 MHz respectively. Valdity of ComF assessed at
B MHz is 48 MHz, and ConvF assessed at 13 MHz (8 5-19 MHz. Above 5 GHz freguency valicily can be exiended (o ® 110 MHz.

F Al frequencies below 3 GHz, the validity of issue parameters (¢ and ) can ba relaxnad 1o + 10% if iquid compansation fomuls i applied io
messured SAR values. Al frequencies above 3 GHe, tha vabdity of tissue paramabars (x and o) & resinchad o + 5%, Tha uncartsinty |s the RSS of
the ConvF uncerainty for ingicated tarpat fissue parametors,

“ AlpraDepth are dalermined during calaration. SPEAG warmants that the ramaining dessation dus to the boundary efiect after compensation &
abwearys lass than £ 1% for freguences balow 3 GHz and below + 2% for frequencies betwesn 3-6 GHz al any detance kangar (han hal the probe tip
diameter kom e boundary.
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EX30V4- SN:T506 June 27, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7506

Calibration Parameter Determined in Body Tissue Simulating Media

T (MHz) © Pﬂnrzll:llll:r‘i.ﬁ" c“rg;t? i ComvFX | CowFY | ConwFZ | Alpha® | m,“ :I'LI:;&_
450 56.7 0.94 10.85 10.85 10.85 0.08 1.20 +13.3%
750 55.5 0,96 10.44 1044 10.44 0.50 080 +12.0%
B35 55.2 0.97 10.18 10.18 10,18 0.47 (.80 $12.0%
00 55.0 1.08 10.02 10.02 10.02 0.48 0.80 £120%
1750 534 1.49 848 848 g.48 037 0.90 £12.0 %
1800 53.3 1.52 £.08 808 | 806 0.42 0.86 +12.0%
2000 53.3 1.52 7.97 7.97 7.a7 042 0.88 +12,0%
2300 52.8 1.81 7.86 7.86 7.86 043 0.80 + 12,0 %
2450 52.7 1.95 767 767 76T 037 096 120 %
2600 52.5 216 7.58 7.58 7.58 0.33 0.96 +12.0%
3500 | 51.3 3.3 6.68 6.68 6.68 0.40 1.30 131%

| 3700 51.0 3.55 666 .64 .66 0.40 1.30 2131 % |
5250 48.9 536 | 503 | 503 5.03 0.50 190 | #1341 %
5600 48.5 | &77 4.34 4.34 4.34 0.50 190 | £131%
5800 482 600 | 441 4.41 4.4 0.50 1,90 £131%

E Frequency validily abeee 300 MHz of £ 100 MHz only applies for DASY vd.4 and higher (see Paga 7], alss it is restricted to £ 50 MHz. Tha
uncartainty i the R3S of the ConuF uncertainty a1 Galbration frequency and the uncertaty for the indcated frequency band, Freguancy validity
bealiorad 300 MHzZ is £ 10, Z5, 40, 50 and 70 MHz for ComF assessments at 30, 64, 128, 160 and 220 Mz respactively, Validity of ConvF ssgessed at
6 MHz is 4-8 MHz, and Cornd assessed at 13 MHz is 919 MHz. Above & GHz frequenoy valicdity can be axtended o £ 110 MHZ
! At fraguanches below 3 GHz, the validily of fEsue parameters (e &nd o) can be rataed o+ 10% if Bguid compensation formaula is applied o
measued SAR values. Al frequencies abowe 3 GHz, the validty of tissue panemeters (& and o) is restricted io 2 5%. The uncartainly is the RSS of
E‘lu Comd uncartainty for indicated terget liasue paramsiens.

AlphaDepth ame dalermined during calibration, SFEAG warrants 1hat he remaining devialion due to e boundary affect after compansation is
ebways less than + 1% lor requencies balow 3 GHz and below 2 2% for frequencies bebaean 3-6 GHz al any distance larger than half the probe tip
diametar from the boundsry,

Certificata Mo: EX3-T506_Jun1g Page & of 10
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VTech Telecommunications Ltd.
Intertek Report No:
20041383HKG-001

June 27, 2018

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

TTT

1.4

1_;3,_'“. I

1.2

Frequency response (normalized)

Cerlificate MNao: EX3-TS06_Juntd

114
104

ik B8

T =FF¥T

4 12 5

1500
f [MHz]

2000 2500 3000

..‘

RE

Uneertainty of Frequency Response of E-field: + 6.3% (k=2)
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EXIOVA- SH: 7508

June 27, 2019
Receiving Pattern (¢), 9 = 0°
=600 MHz TEM f=1800 MHz,R22
73F 245 5 2 e X 2 ; y HE
L1 . : : 4 ¥ 3 :

E‘ F H It

= | 4 i, N

E L = = :—l—-"""“"v' T ,na--#--u-,q.---g =% ar.-;'_l-ar e o

b 5-: ......
| L1 '.'|||-;.|-'_||__.---'|_
'!-I"-l =100 -!u 1!. '-\.I- 11} --'I_.n
ok [7]
1:!ET=?.‘;I~: -_r.'!‘%rj-‘_- 135HH: ;-,.I.:.L,-Iq__-
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)

Coartificate Mo: EX3-T506_Jun1g Page & of 10
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EXI0W4— SN 7508 Jume 27, 2019
Dynamic Range f(SARy..q)
(TEM cell , fa= 1900 MHz)
1['5 fes
_g 104
2
=]
i
= |
E ol
1024 Ly
A
o# 10¢
- SBAR [mWiem3)
[» [
et compensated Wﬂlp'ﬂ:!fﬂm
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g
g’ e e s
1] I i il By .
=] - E
gl i - ! 1 i i 4 |
10 162 101 10 101 '
SAR [mWWicm3] NE e
[#] (@]
net Comp2ns ated sompeansatasd
Uncertainty of Linearity Assessment:  0.6% {k=2)
Certificale No: EX3-7506_Junid Page Saf 10
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EX3DNV4- BM.7506
June 27, 2018

Conversion Factor Assessment

f= B35 MHz WGLS RS (H_comF) f= 1900 MHz WGLS R22 {H_convF}

- B & jrray)
TRINEe] JJ

Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz

Dewviation
aboooo
comShkE

[
- O3

10 -08 06 04 B2 00 02 04 0.8 o8 1.0

Unecertainty of Spherical Isotropy Assessment:  2.6%, (k=2)

Ceriflicate Mo: EX3-7506_Jun1g Page 10of 10
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Calibration Laboratory of 2, Schweizerischer Kallbrierdienst
. A
Schmid & Partner sﬁu -"—E g Service sulsse d'étalonnage
Engineering AG g g Servizio svizzero di taratura
Zoughaussirasse 43, 8004 Zurich, Switzerland ﬁﬁw S swiss Calizestion Service
Accradited by tha Swiss Acorditation Service (SAS) Accreditation Mo,: SCS 0108
The Swiss Accreditation Service (s omne of the signatories to the EA
Muitilateral Agreement for the recognition of callbration certificates
ciient TV China (Auden) Certificate No: D1900V2-5d229_Juni8
|CALIBRATION CERTIFICATE
Oitject D1900v2 - SMN:5d229 [
Calibration procedure(s) QA CAL-05.410

Calibration procedure for dipole validation kits above 700 MHz

Calibration date: June 12, 2018

Thiz calibration cerlificale documents the fraceabilily 1o nalional standards, which realize the physical unils of measurements (S1).
Tha measuraments and the uncartaintias with confidence probability are given on tha following pages and ane pant of tha certificata,
All catbretions hawe been conductad in the closed |eboretory facllity: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipmant used (MATE criticad for calibration)

Primary Standards | 1D # Cal Dabe (Cartificate Mo.) Scheduled Calibration

Powar metar NRP | GM: 104778 O-Apr-18 (Mo, 217-026T 20267 3) Apr-19

Powar sansor NAP-Z591 Sh: 103244 Od=Apr18 (Mo, 217-02872) Apr19

Power senzor NEP-Z91 SM: 103245 Od-Apr-18 (Mo, 217-02673) Apr-18

Referance 20 dB Atenusator B: S0GA (20k) DApr-18 (Mo, 217-02682) Apr-1§

Type-N migmateh combination SM: 6047.2 § 08327 Dd-Apr-18 (Mo, 217-02683) Apr-18

Referenca Probe EXIDv4 SM- T349 30-Dac-17 (Mo, EX3-T345_DeoiT) Dec-18

DAE4 SM: 601 26-0e1-17 (Mo, DAE4-801_Oet17) Det-18

Secondary Standands | D # Chack Dadn (in housa) Schaduled Chack

Power metor EPR-4424, SN: GBIT4R0TR 07-0c1-15 {in howse check Ocl-16) In howse check: Oct-18

Power sensor HP 84814 SM: US3Ta927aa 07-0¢t-15 {In house check Oct-18) In howse check: Oct-18

Power sensor HP 84814 Sk MY 41082317 07-Crgt-15 {in howse check Oct-16) In house check; Qct-18

AF genarator R&S SMT-08 SM: 100872 15-Jun-15 {in house check Oet-18) In housa check: Oct-18

Network Analyzer HF B7T53E SH: US3T380585 18-0ct-01 (in house check Oct-17) In house chack: Oct-18
Mame Function Signabure

Calibrated by Manu Saitz Laborabory Technician _

Approved by: Katja Pokovic Tachrical Managsr fﬁ,fk/g{i

lszued Juns 12, BM8
This calibration certificeie shall not be reproduced awcapt in full without written approwal of the laboratary. |

Certificate Mo: D1S00V2-5a229 _Jun18 Page 1 0f 8
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Calibration Laboratory of

| 5 Sehweizerlscher Kallbrierdianst
Schmid & Partner c Service suisse détalonnage
Engineering AG Bervizio svizzero di taratura
Zeughaussirasss 43, 8004 Zurich, Switzerland S swiss Callbration Service
Accredited by the Swiss Accrediation Senice (SAS) Acoreditation Na: SCS 0108

The Swiss Accreditalion Service is one ol Ihe signatories 1o the EA
Multitataral Agreemant for the recognition of calibration certificates

Glossary:

T5SL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x=,y,2
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Sid 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues®, June 2013

b} IEC 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:
&) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

s Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the cerificate 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 s transformed from the
measurement at the SMA connector to the feed point. The Retum Loss ensures low
reflected power. No uncertainty required,

e Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo 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 antanna
connactor,

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

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

Certificate Mo: D1900V2-54229_Jun & Fage 2 ol &
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Measurement Conditions
DASY system configuration, as far as not glven on page 1.
DASY Verslon DASYS V52,101
Extrapalation Advanced Extrapolation
Phantom Medular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 MHz + 1 MHz
Head TSL parameters
The follewing parameters and calculations were applied,
Temperature Permittivity Conductivity
Mominal Head T5L parameters 220°C 40.0 1.40 mha'm
Measured Head TSL parameters {220 £+ 0.2)°C 40.6 6 % 1.35 mhaim + B %
Head TSL temperature change during test <0.5C — —
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Candition
SAR measured 250 m\¥W input power 9.72 Wikg
SAR for nominal Head TSL parametlars normalized to 1W 39.9 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL | condition
SAR measured 250 mW input power 5.13 Wikg
SAR for nomdnal Head TSL parametars normalized to 1W 20.8 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Body TSL parameters 22070 53.3 1.52 mho'm
Measured Body TSL parameters (220 =0.2)"C 54.9+6% 1.46 mho/m + 8 %
Body TSL temperatura change during test «<05°C s e
SAR result with Body TSL
SAR avaraged over 1 em” (1 g) of Body TSL Condition
SAR measurad 250 mW input power 8.75 Wikg
SAR for nominal Body TSL parameatars narmalized 1o 1W 40.2 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Body TSL condition
SAR measured 250 mW input power 5.22 W/kg
SAR for nominal Body TSL paramelars narmalized 1o 1W 21.3 Wikg = 16.5 % (k=2)

Certificate No: D1200V2-54229_Junid
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, fransformed to feed point 310 +430
Return Loss -25.8dB

Antenna Parameters with Body TSL

j Impedance, transformed to fead paint 47500+ 5.3 2
| Retum Loss : -24.4dB

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1,186 ns |

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

The dipole is made of standard semirigld coaxlal cable. The center conducior of the feeding line is directly connected to the
second arm of the dipele. The antenna is theretore shor-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms In order 1o improve matching when loaded according to the position as explainad in the
“Measurement Gonditions” paragraph. The SAR data are not @ffected by this change. The overall dipole length is still
according to the Standard,

Mo excessive force must be applied to the dipole ams, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 23, 2016
Certificate Mo: D1900Yv2-5d229_Junig Paged of &
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DASY5 Validation Report for Head TSL

Date: 12.06.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dvipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d4229

Communication System: UID 0 - CW; Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz: & = 1.35 $/m: &, = 40.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/TEC/ANSLCa3.10-2011)

DASYS2 Configuration:
« Probe: EX3DV4 - SNT7349; ConvF(3.18, 8.18, 8.18) @ 1900 MHz; Calibrated: 30.12.2017
+ Sensor-Surface: 1.4mm (Mechanical Surface Detection)
# Electronics: DAE4 Sn601; Calibrated: 26.10.2017
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P30 AA; Serial: 1001
= DASYS252.10.1(1476); SEMCAD X 14.6.1 1(743%9)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Sean (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=3mm, dz=5mm

Eeference Value = 109.0 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 17.8 W/kg

SAR(1 g) = 9.72 W/kg; SAR(10 g) = 5.13 Wikg

Maximum value of SAR (measured) = 14.8 Wikg

0dB =148 W/kg =11.70 dBW/kg

Cartificate Mo: D1900V2-5d229_Jun18 Page 5 of B
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Impedance Measurement Plot for Head TSL

12 Jun 2818 @9158123
CHE 541 10 F5 121534250 426560 3N7.3LpH 1 IBE.BER BAA MHz

CH2Z 514 LOg S _dB/REF -38 d8 ) 1:-25.803 48 1 980.880 808 MHx

M1 ¢ } . . A L i i ' ! 4

START 4 7RR.BE0 AEA@ MHz ) E i STOP Z 182,008 208 MMz

Ceartificate Mo: D1200W2-5d220 _Jun18 Page 6 of &
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DASYS5 Validation Report for Body TSL

Drate: 12.06.2018
Test Laboratory: SPEAG, Zurich, Switeerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D19M0V2 - SN:5d4229

Communication System: UID (0 - CW; Frequency: 1900 MHz

Medium parameters used: f= 1900 MHz; o = 1.46 S8/m; & = 54.9; p = 1000 kg}'mE'
Phantom section: Flat Section

Measurement Standard: DASY S (IEEEIEC/ANSI C63.19-2011)

DASYS2 Configuration:
=  Probe: EXIDV4 - SNT7349; ConvF(8.15, 8.15, 8.15) @ 1900 MHz; Calibrated: 30.12.2017
«  Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DDAE4 Sn601; Calibrated: 26.10.2017
« Phantom: Flat Phantom 5.0 (back); Type: QD 000 P30 AA; Serial: 1002
s  DASYS2 52.10.1{1476); SEMCAD X 14.6.11(7439)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Walue = 1044 Vim:; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 17.1 W/kg

SAR(] g) =9.75 Wikg; SAR(10 g) = 5,22 W/kg

Maximum value of SAR (measured) = 14.6 Wikg

dB
L]

-4.00
-8.00
-12.00

-20.00

0 dB = 14.6 W/kg = 11.64 dBW/kg

Cerificate No: D1900V2-5d2209_Jun18 Page 7 of B
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Impedance Measurement Plot for Body TSL

12 Jun 2848 B9:17118

CHI 514 iU FS it 47455 4 S.3398 4 447.38 gH 1 926,008 Dad HHzZ
L]
D=1
ca b i
% / - —
| - ]
| g
\
Mgy
16
Hid
CHZ 514 Las 5 dBSREF -38 db 11-24.351 dB 1 396,080 802 HHz
= _\_-_"h_\__\_ i & = - —— = _
Ci e e
¥ + . = - . ___,.-' -
" -J_'_f-
~] F T
k " i i h,_____,-P‘ ¥ - &
A 1 1
16 T T T -
Hid | . 1 3 +

ETART 1 790.02¢ 388 HHz

STOF 3 106,080 @88 MHz
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Justification for Extended SAR Dipole Calibrations
. Date of Retumn Loss -
Dipole Measurement {dB) Delta (%) Impedance Delta{ohm)
Head June 12, 2018 -25.8 - 53.1 -
|  1o00MH=z June 03, 2010 | -26.6 [ 3.10 [ 50.1 -3.0

Mote: The retumn loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification results meet the requirement of extended calibration

Ol 1.7 G P e e 100HI o 1A G
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Justification for Extended SAR Dipole Calibrations
. Date of Retumn Loss -
Dipole Measurement {dB) Delta (%) Impedance Delta{ohm)
Body June 12, 2018 -24.4 - 475 -
|  1o00MH=z June 03, 2010 | -24.2 [ -0.82 [ 48.1 0.6

Mote: The retumn loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification results meet the requirement of extended calibration

Ol 1.7 G P e e 100HI o 1A G
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APPENDIX D — SAR SYSTEM VALIDATION

Per KDB 865664, SAR system validation status should be documented to confirm measurement
accuracy. SAR measurement systems are validated according to procedures in KDB 865664. The
validation status is documented according to the validation date(s), measurement frequencies, SAR
probe and tissue dielectric parameters. When multiple SAR system is used, the validation status of
each SAR system is needed to be documented separately according to the associated system
components.

A tabulated summary of the system validation status including the validation date(s), measurement
frequencies, SAR probe and tissue dielectric parameters are shown as below.

CW Validation Mod. Validation
Tested . Peak to
Prob Tissue

Date s/N Freq. Type Perm  Cond S Probe Probe Mod. Duty average
(MHz) V' Linearity Isotropy Type Factor power

ratio

7/29/2
019 7506 1900 Head 40.051 1.339 PASS PASS PASS GFSK PASS PASS
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