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COMPETENCES AND GUARANTEES

DEKRA is a testing laboratory competent to carry out the tests described in this report.
In order to assure the traceability to other national and international laboratories, DEKRA has a calibration and

Maintenance program for its measurement equipment.

DEKRA guarantees the reliability of the data presented in this report, which is the result of the measurements
and the tests performed to the item under test on the date and under the conditions stated in the report and it is

based on the knowlEdge and technical facilities available at DEKRA at the time of performance of the test.

DEKRA is liable to the client for the Maintenance of the confidentiality of all information related to the item

under test and the results of the test.

The results presented in this Test Report apply only to the particular item under test established in this

document.

IMPORTANT: No parts of this report may be reproduced or quoted out of context, in any form or by any

means, except in full, without the previous written permission of DEKRA.

GENERAL CONDITIONS

Test Location No. 99, Hongye Road, Suzhou Industrial Park Suzhou, 215006, P.R. China
Date(receive sample) May. 22, 2020
Date (start test) May. 23, 2020
Date (finish test) Jun. 18, 2020

1. This report is only referred to the item that has undergone the test.

2. This report does not constitute or imply on its own an approval of the product by the Certification Bodies
or Competent Authorities.

3. This document is only valid if complete; no partial reproduction can be made without previous written
permission of DEKRA.

4. This test report cannot be used partially or in full for publicity and/or promotional purposes without

previous written permission of DEKRA.
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ENVIRONMENTAL CONDITIONS

The climatic conditions during the tests are within the limits specified by the manufacturer for the operation of

the EUT and the test equipment. The climatic conditions during the tests were within the following limits:

Ambient temperature

18°C-25°C

Relative Humidity air

30% - 60%

If explicitly required in the basic standard or applied product / product family standard the climatic values are

recorded and documented separately in this test report.

POSSIBLE TEST CASE VERDICTS

Test case does not apply to test object N/A

Test object does meet requirement P (Pass) / PASS
Test object does not meet requirement F (Fail) / FAIL
Not measured N/M

Report no.: 2050534R-RF-US-P09V01

Page: 6 of 87




DEKRA Testing and Certification (Suzhou) Co., Ltd.

No0.99 Hongye Rd., Suzhou Industrial Park, Suzhou, 215006, Jiangsu, China

TEL: +86-512-6251-5088 / FAX: +86-512-6251-5098

D DEKRA

DOCUMENT HISTORY

Report No.

Version

Description

Issued Date

2050534R-RF-US-P09V01

V1.0

Initial issue of report.

2020-06-19

REMARKS AND COMMENTS

1. The equipment under test (EUT) does meet the essential requirements of the stated standard(s)/test(s).

2. These test results on a sample of the device are for the purpose of demonstrating Compliance with FCC
KDB Publication 447498 D01v06, FCC KDB Publication 865664 D01v01r04, FCC KDB Publication KDB
616217 D04v01r02, IEEE Std. 1528-2013, FCC 47CFR 8§2.1093, ANSI C95.1-2005, RSS 102: Issue 5.

3. The measurement result is considered in conformance with the requirement if it is within the prescribed limit,

It is not necessary to account the uncertainty associated with the measurement result, unless the

specification, standard or customer have special requirements

4. The test results presented in this report relate only to the object tested.

5. The test results relate only to the samples tested

6. The test report shall not be reproduced without the written approval of DEKRA Testing and Certification

(Suzhou) Co., Ltd.

7. This report will not be used for social proof function in China market.
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1 General Information

1.1 General Description of the Item(s)

Product Name.......ccoooeeveeeviiiiennnnnnndd

Bluetooth headset

Model NO. ......cccevivviiiiiieiiieeeennll | VFOCUS2
Trademark ..........c..ccceeevvvveeennnnnnnn. s | Plantronics
FCCID oot AL8-VFOCUS2
I 457A-VFOCUS2
Manufacturter.........ccoovveeennenennnd Plantronics, Inc.

345 Encinal Street, Santa Cruz, CA95060 USA

Wireless specifiction ......................

Bluetooth 5.1

Operating frequency range(s)

2400~2483.5MHz

Type of Modulation ......................... | GFSK

PHYS oo X | LE 1m LE 2M LE Coded S=2/8
Data Rate.........c.ovvverreerrrnnnennnnnt | X | IMbit/S 2Mbit/s 500/125 Kbit/s
Number of channel ......................... | 40

Operating Temperature 0C -45 C

Range......:

Wireless specifiction ....................... | Bluetooth

Bluetooth Specification ................... [ V3.0

Operating frequency range(s) 2400~2483.5MHz

Type of Modulation ................c...el GFSK

PHYS oo X | GFSK Pi/4 DQPSK X | sDPSK
Data Rate ... X1 | 1Mbit/s 2Mbit/s X | 3Mbit/s
Number of channel ........................ 79

Operating Temperature Range......: 0C —45 C
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Rated power supply......cccoocvveeeennnns Voliage and Frequency

AC: 220 — 240V, 50/60 Hz

AC: 100 — 240 V, 50/60 Hz

DC: 3.2~4.2 Vdc

Battery:

PoE:

Mounting position..........ccccceeeeeennnlt Table top equipment

Wall/Ceiling mounted equipment

Floor standing equipment

Hand-held equipment

O XO0UoUx O

Other:

Note: All the information is from the client.
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1.2 Antenna Information

Antenna model / type number.........; | N/A
Antenna serial number..................... | N/A
Antenna Delivery .......cccocoeeees | X[ 1TX + 1RX
] | 2TX +2RX
[] |Others..........
Antenna technology......................... | X | SISO
] | MIMO [] | cbD
[] | Beam-forming
Antenna TYPe.......cccveevvveeeeeeeees. | L] | External [] | Dipole
[] | Sectorized
X | Internal L1 ]| PIFA
X | PCB
[] | Metal Antenna
[] | Others..............
Antenna Gain...........cccceeevevveeennnnn: | 3.59 dBi
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1.3 Antenna Location

dmme+

Antenna+
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1.4 Channel List

Bluetooth Working Frequency of Each Channel: (FHSS)

Channel Frequency Channel Frequency | Channel Frequency | Channel Frequency
00 2402 MHz 01 2403 MHz 02 2404 MHz 03 2405 MHz
04 2406 MHz 05 2407 MHz 06 2408 MHz 07 2409 MHz
08 2410 MHz 09 2411 MHz 10 2412 MHz 11 2413 MHz
12 2414 MHz 13 2415 MHz 14 2416 MHz 15 2417 MHz
16 2418 MHz 17 2419 MHz 18 2420 MHz 19 2421 MHz
20 2422 MHz 21 2423 MHz 22 2424 MHz 23 2425 MHz
24 2426 MHz 25 2427 MHz 26 2428 MHz 27 2429 MHz
28 2430 MHz 29 2431 MHz 30 2432 MHz 31 2433 MHz
32 2434 MHz 33 2435 MHz 34 2436 MHz 35 2437 MHz
36 2438 MHz 37 2439 MHz 38 2440 MHz 39 2441 MHz
40 2442 MHz 41 2443 MHz 42 2444 MHz 43 2445 MHz
44 2446 MHz 45 2447 MHz 46 2448 MHz 47 2449 MHz
48 2450 MHz 49 2451 MHz 50 2452 MHz 51 2453 MHz
52 2454 MHz 53 2455 MHz 54 2456 MHz 55 2457 MHz
56 2458 MHz 57 2459 MHz 58 2460 MHz 59 2461 MHz
60 2462 MHz 61 2463 MHz 62 2464 MHz 63 2465 MHz
64 2466 MHz 65 2467 MHz 66 2468 MHz 67 2469 MHz
68 2470 MHz 69 2471 MHz 70 2472 MHz 71 2473 MHz
72 2474 MHz 73 2475 MHz 74 2476 MHz 75 2477 MHz
76 2478 MHz 77 2479 MHz 78 2480 MHz N/A N/A
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Bluetooth Working Frequency of Each Channel: (BT 5.1)

Channel Frequency Channel Frequency | Channel Frequency | Channel Frequency
00 2402 MHz 01 2404 MHz 02 2406 MHz 03 2408 MHz
04 2410 MHz 05 2412 MHz 06 2414 MHz 07 2416 MHz
08 2418 MHz 09 2420 MHz 10 2422 MHz 11 2424 MHz
12 2426 MHz 13 2428 MHz 14 2430 MHz 15 2432 MHz
16 2434 MHz 17 2436 MHz 18 2438 MHz 19 2440 MHz
20 2442 MHz 21 2444 MHz 22 2446 MHz 23 2448 MHz
24 2450 MHz 25 2452 MHz 26 2454 MHz 27 2456 MHz
28 2458 MHz 29 2460 MHz 30 2462 MHz 31 2464 MHz
32 2466 MHz 33 2468 MHz 34 2470 MHz 35 2472 MHz
36 2474 MHz 37 2476 MHz 38 2478 MHz 39 2480 MHz
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2 SAR MEASUREMENT SYSTEM

2.1 DASY5 System Description

o e

T -
o e

\\
o

roeeh sarkce detect)

2% Sanal #
Digtal VD

The DASYS5 system for performing compliance tests consists of the following items:

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

accommodating the data acquisition electronics (DAE).

2. A data acquisition electronics (DAE) which performs the signal amplification, signal multiplexing,
AD-conversion, offset measurements, mechanical surface detection, collision detection, etc. The unit is

battery powered with standard or rechargeable batteries. The signal is optically transmitted to the EOC.

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

EOC signal is transmitted to the measurement server.

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

positioning.

5. A computer running WinXP and the DASY5 software.

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

etc.

7. The phantom, the device holder and other accessories according to the targeted measurement.
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2.1.1. Applications
Predefined procedures and evaluations for automated compliance testing with all worldwide standards, e.qg.,
IEEE 1528, OET 65, IEC 62209-1, IEC 62209-2, EN 50360, EN 50383, EN62311 and others.

2.1.2. Area Scans

Area scans are defined prior to the measurement process being executed with a user defined variable
spacing between each measurement point (integral) allowing low uncertainty measurements to be conducted.
Scans defined for FCC applications utilize a 10mm? step integral, with Imm interpolation used to locate the

peak SAR area used for zoom scan assessments.

When an Area Scan has measured all reachable points, it computes the field maxima found in the scanned
area, within a range of the global maximum. The range (in dB) is specified in the standards for compliance
testing. For example, a 2 dB range is required in IEEE 1528-2003 and IEC 62209 standards, whereby 3 dB is

a requirement when compliance is assessed in accordance with the ARIB standard (Japan).

2.1.3. Zoom Scan (Cube Scan Averaging)

Zoom Scans are used to assess the peak spatial SAR values within a cubic averaging volume containing 1 g
and 10 g of simulated tissue. A density of 1000 kg/m3 is used to represent the head and Body tissue density
and not the phantom liquid density, in order to be consistent with the definition of the liquid dielectric

properties, i.e. the side length of the 1 g cube is 10mm, with the side length of the 10 g cube 21,5mm.

The zoom scan integer steps can be user defined so as to reduce uncertainty, but normal practice for typical
test applications utilize a physical step of 7x7x7 (5mmx5mmx5mm) providing a volume of 30mm inthe X & Y

axis, and 30mm in the Z axis.
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2.1.4. Uncertainty of Inter-/Extrapolation and Averaging
In order to evaluate the uncertainty of the interpolation, extrapolation and averaged SAR calculation

algorithms of the Postprocessor, DASY5 allows the generation of measurement grids which are artificially

predefined by analytically based test functions. Therefore, the grids of area scans and zoom scans can be

filled with uncertainty test data, according to the SAR benchmark functions of IEEE 1528.The three analytical

functions shown in equations as below are used to describe the possible range of the expected SAR

distributions for the tested handsets. The field gradients are covered by the spatially flat distribution f1, the

spatially steep distribution f3 and f2 accounts for H-field cancellation on the phantom/tissue surface.

Ji(zyy,2) = Ae”

/_)(I Y, z

Ja(z,y,2) = A—
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2.2 DASY5 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.

SPEAG conducts the probe calibration in compliance with international and national standards (e.g. IEEE
1528, EN 62209-1, IEC 62209, etc.) under ISO 17025. The calibration data are in Appendix D.

Model

EX3DV4

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 (30 MHz to 6 GHZz)

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 pyW/g)

Overall length: 330 mm (Tip: 20 mm)
Tip diameter: 2.5 mm (Body: 12 mm)

Dimensions ) ) . .

Typical distance from probe tip to dipole centers: 1 mm

High precision dosimetric measurements in any exposure scenario (e.g., very strong
Application gradient fields). Only probe which enables compliance testing for frequencies up to 6

GHz with precision of better 30%.
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2.3 Boundary Detection Unit and Probe Mounting Device

The DASY probes use a precise connector and an additional holder for
the probe, consisting of a plastic tube and a flexible silicon ring to center
the probe. The connector at the DAE is flexibly mounted and held in the
default position with magnets and springs. Two switching systems in
the connector mount detect Frontal and lateral probe collisions and

trigger the necessary software response.

2.4 DATA Acquisition Electronics (DAE) and Measurement Server

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 DAE4 is 200M Ohm; the inputs are

symmetrical and floating. Common mode rejection is above 80dB.

The DASY5 measurement server is based on a PC/104 CPU board
with a 400MHz intel ULV Celeron, 128MB chipdisk and 128MB RAM.
The necessary circuits for communication with the DAE electronics box,
as well as the 16 bit AD converter system for optical detection and
digital I/O interface are contained on the DASY5 I/O board, which is
directly connected to the PC/104 bus of the CPU board.
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2.5 Robot

The DASY5 system uses the high precision robots TX90 XL type out of
the newer series from Staubli SA (France). For the 6-axis controller

DASY5 system, the CS8C robot controller version from Staubli is used.

The XL robot series have many features that are important for our g \ y
application: v \

»  High precision (repeatability 0.02 mm) ) ‘S
»  High reliability (industrial design)

»  Jerk-free straight movements 7%

» Low ELF interference (the closed metallic construction shields

against motor control fields)

> 6-axis controller

2.6 Light Beam Unit

The light beam switch allows automatic "tooling" of the probe. During
the process, the actual position of the probe tip with respect to the robot
arm is measured, as well as the probe length and the horizontal probe
offset. The software then corrects all movements, such that the robot
coordinates are valid for the probe tip.

The repeatability of this process is better than 0.1 mm. If a position has
been taught with an aligned probe, the same position will be reached
with another aligned probe within 0.1 mm, even if the other probe has

different dimensions. During probe rotations, the probe tip will keep its

actual position.
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2.7 Device Holder

The DASY5 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 (EPR).

Thus the device needs no repositioning when changing the angles.
The DASY5 device holder has been made out of low-loss POM material
having the following dielectric parameters: relative permittivity er =3 and
loss tangent & = 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.

2.8 SAM Twin Phantom

The SAM twin phantom is a fiberglass shell phantom with 2mm shell
thickness (except the ear region where shell thickness increases to
6mm). It has three measurement areas:

»  Left head

»  Right head

»  Flat phantom

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

phantom top, three reference markers are provided to identify the phantom position with respect to the robot.
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3  TISSUE SIMULATING LIQUID

3.1 The composition of the tissue simulating liquid

INGREDIENT 2450MHz
(% Weight) Body
Water 73.2
Salt 0.01
Sugar 0.00
HEC 0.00
Preventol 0.00
DGBE 26.7
Triton X-100 0.00
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3.2 Tissue Calibration Result

The dielectric parameters of the liquids were verified prior to the SAR evaluation using DASY5 Dielectric

Probe Kit and Agilent Vector Network Analyzer E5071C

Head Tissue Simulant Measurement

Frequency o Dielectric Parameters Tissue Temp.
Description .
[MHz] &r o [s/m] [°C]
Reference result 39.2 1.80 N/A
2450MHz + 5% window 37.24t0 41.16 1.71t0 1.89
06-11-2020 40.32 1.80 21.0
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Head Tissue Simulant Measurement (Test Data: 06-11-2020)

Dielectric Parameters Tissue
Frequency Tem
[MHZ] Channel | permittivity | Conductivity | Permittivity | Conductivity | Delta Delta emp.
Er c Target &« Target o (e1) % (c) % [°C]
2402 Low 40.49 1.73 39.26 1.75 2.70 -1.14 21.0
2441 Mid 40.35 1.77 39.21 1.79 2.91 -1.12 21.0
2480 High 40.20 1.84 39.16 1.83 2.66 0.55 21.0
Note:
1. The delta (¢r) and (o) are within 5%, delta SAR value was not calculated in this report.
2. As per IEC 62209-2 Annex F, the SAR correction factor is given by:
ASAR = ¢, Ag+ ¢ AT
For thelg average SAR Ceg and Co are given by:
Ce = -7.854x10M-4f"3 + 9.402x10"-3f"2 — 2.742x10"-2f — 0.2026
Co = 9.804x107-3f"3 — 8.661x10"-2f~2 + 2.981x10"-2f + 0.7829
Where f is the frequency in GHz.
Head Tissue Simulant Measurement (Test Data: 06-11-2020)
Frequency Dielectric Parameters Tissue Temp.
Channel )
[MHZ] Delta (1) % | Delta (c) % Ce Co Delta SAR% [°C]
2402 Low 2.70 -1.14 -0.23 0.49 -1.17 21.0
2441 Mid 291 -1.12 -0.22 0.48 -1.19 21.0
2480 High 2.66 0.55 -0.22 0.47 -0.34 21.0

Note: The ASAR refers to the percent change in SAR relative to the percent change in dielectric properties
versus the target values. Anegative ASAR would translate to a lower measured SAR value than what would
be measured if using dielectric properties equal to the target values. A positive ASAR would translate to a
higher measured SAR value than what would be measured if using dielectric properties equal to the target
values. SAR correction shall not be made when the ASAR has a positive sign to provide a conservative SAR
value.The SAR is only corrected when ASAR has a negative sign.
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3.3 Tissue Dielectric Parameters for Head and Body Phantoms

The head tissue dielectric parameters recommended by the IEEE SCC-34/SC-2 in P1528 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. Other

head and Body tissue parameters that have not been specified in P1528 are derived from the tissue dielectric

parameters computed from the 4-Cole-Cole equations described in Reference [12] and extrapolated

according to the head parameters specified in P1528.

Target Frequency Head Body
(MHz) &r o (S/m) & o (S/m)
150 52.3 0.76 61.9 0.80
300 45.3 0.87 58.2 0.92
450 435 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 0.98 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 5.07 48.2 6.00

(er = relative permittivity, c = conductivity and p = 1000 kg/m?)
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4  SAR MEASUREMENT PROCEDURE

4.1 SAR System Validation

4.1.1. Validation Dipoles

—e—
L.
=4
“w

)
¢
-

|
;

The dipoles used is based on the IEEE-1528 standard, and

is complied with mechanical and electrical specifications in

line with the

requirements of both IEEE and FCC

Supplement C. the table below provides details for the

mechanical and electrical specifications for the dipoles.

— 1
Frequency L (mm) h (mm) d (mm)
2450MHz 53.5 30.4 3.6
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4.1.2. Validation Result

System Performance Check Head at 2450MHz

Validation Dipole: D2450V2, SN: 839

Frequency . SAR [w/kg] SAR [w/kg] Tissue Temp.
Description
[MHZ] 19 10g [°C]
Reference result 51.2 23.6 N/A
2450 MHz + 10% window 46.08 to 56.32 21.24 to 25.96
06-11-2020 53.2 24.48 21.0

Note: All SAR values are normalized to 1W forward power.

Report no.: 2050534R-RF-US-P09V01

Page: 26 of 87



DEKRA Testing and Certification (Suzhou) Co., Ltd.

No0.99 Hongye Rd., Suzhou Industrial Park, Suzhou, 215006, Jiangsu, China > DE KRA

TEL: +86-512-6251-5088 / FAX: +86-512-6251-5098

4.2 SAR Measurement Procedure

The DASY 5 calculates SAR using the following equation,

-

G’|E
SAR =———
P

o: represents the simulated tissue conductivity

p: represents the tissue density

The EUT is set to transmit at the required power in line with product specification, at each frequency relating
to the LOW, MID, and HIGH channel settings.

Pre-scans are made on the device to establish the location for the transmitting antenna, using a large area

scan in either air or tissue simulation fluid.

The EUT is placed against the Universal Phantom where the maximum area scan dimensions are larger than
the physical size of the resonating antenna. When the scan size is not large enough to cover the peak SAR
distribution, it is modified by either extending the area scan size in both the X and Y directions, or the device is

shifted within the predefined area.

The area scan is then run to establish the peak SAR location (interpolated resolution set at 1mmz2 ) which is
then used to orient the center of the zoom scan. The zoom scan is then executed and the 1g and 10g

averages are derived from the zoom scan volume (interpolated resolution set at 1mm3).
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4.3 SAR Measurement Procedure

4.3.1. Duty Factor Control
Unless it is permitted by specific KDB procedures or continuous transmission is specifically restricted by the
device, the reported SAR must be scaled to 100% transmission duty factor to determine compliance at the

maximum tune-up tolerance limit.

4.3.2. Initial Test Position SAR Test Reduction Procedure

DSSS and OFDM configurations are considered separately according to the required SAR procedures. SAR
is measured in the initial test position using the 802.11 transmission mode configuration required by the
DSSS procedure or initial test configuration and subsequent test configuration(s) according to the OFDM

procedures.16 The initial test position procedure is described in the following:

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

configuration in the subsequent test configuration(s).

a) When the reported SAR of the initial test position is > 0.4 W/kg, SAR is repeated for the 802.11
transmission mode configuration tested in the initial test position using subsequent highest extrapolated or
estimated 1-g SAR conditions determined by area scans or next closest/smallest test separation distance and
maximum RF coupling test positions based on manufacturer justification, on the highest maximum output
power channel, until the reported SAR is < 0.8 W/kg or all required test positions (left, right, touch, tilt or

subsequent surfaces and Edges) are tested.

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

Additional power measurements may be required for this step, which should be limited to those necessary for

identifying the subsequent highest output power channels.
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5 SAR EXPOSURE LIMITS

SAR assessments have been made in line with the requirements of IEEE-1528, FCC Supplement C, and
comply with ANSI/IEEE C95.1-1992 “Uncontrolled Environments” limits. These limits apply to a location which
is deemed as “Uncontrolled Environment” which can be described as a situation where the general public
may be exposed to an RF source with no prior knowlEdge or control over their exposure.

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

Uncontrolled Environment
Type Exposure Limit
Spatial Peak SAR (19 cube tissue for brain or Body) 1.6 W/kg
Spatial Average SAR (whole Body) 0.08 W/kg
Spatial Peak SAR (10g for hands, feet, ankles and wrist) 4.00 W/kg
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6  TEST EQUIPMENT LIST

Instrument Manufacturer Model No. Serial No. Cali. Due Date
Staubli Robot TX60L Staubli TX60L F10/5C90A1/A/01 N/A
Controller Staubli SP1 S-0034 N/A
Dipole Validation Kits Speag D2450V2 839 2021.03.24
Dipole Validation Kits Speag D5GHzV2 1078 2021.03.21
SAM Twin Phantom Speag SAM TP-1561/1562 N/A
Device Holder Speag SD 000 HO1 HA N/A N/A
Data

Speag DAE4 1220 2021.04.26
Acquisition Electronic
E-Field Probe Speag EX3DV4 3710 2021.04.20
SAR Software Speag DASY5 V5.2 Build 162 N/A
Power Amplifier Mini-Circuit ZVA-183-S+ N657400950 N/A
Directional Coupler Agilent 778D 20160 N/A
Vector Network Agilent E5071C MY48367267 2021.03.09
Signal Generator Agilent E4438C MY49070163 2021.03.09
Spectrum Analyzer Agilent N9010A MY48030494 2020.09.27
Temperature/Humidity

Zhichen ZC1-2 N/A 2021.04.16
Meter
Temperature Meter Dretec 0-274 RF-001 2020.11.05
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7 MEASUREMENT UNCERTAINTY

DASY5 Uncertainty

Measurement uncertainty for 300 MHz to 3 GHz averaged over 1 gram / 10 gram.

Error Description Uncert. Prob. Div. (ci) (ci) Std. Std. (vi)
value Dist. 1g 10g Unc. Unc. veff
(19) (109)
Measurement System
Probe Calibration +5.5% N 1 1 1 +5.5% +5.5% o0
Axial Isotropy +4.7% R V3 0.7 0.7 +1.9% +1.9% o
Hemispherical Isotropy +9.6% R V3 0.7 0.7 +3.9% +3.9% o0
Boundary Effects +1.0% R V3 1 1 +0.6% +0.6% 0
Linearity +47% | R V3 1 1 +27% | +27% |«
System Detection Limits +1.0% R V3 1 1 +0.6% +0.6% o
Readout Electronics +0.3% N 1 1 1 +0.3% +0.3% o0
Response Time +0.8% R V3 1 1 +0.5% +0.5% o
Integration Time +2.6% R V3 1 1 +1.5% +1.5% 0
RF Ambient Noise +3.0% R V3 1 1 +1.7% +1.7% 0
RF Ambient Reflections +3.0% R V3 1 1 +1.7% +1.7% 0
Probe Positioner +0.4% R V3 1 1 +0.2% +0.2% 0
Probe Positioning +2.9% R V3 1 1 +1.7% +1.7% 0
Max. SAR Eval. +1.0% R V3 1 1 +0.6% +0.6% 0
Test Sample Related
Device Positioning +2.9% N 1 1 1 +2.9% +2.9% 145
Device Holder +3.6% N 1 1 1 +3.6% +3.6% 5
Power Drift +5.0% R V3 1 1 +2.9% +2.9% 0
Phantom and Setup
Phantom Uncertainty +4.0% R V3 1 1 +2.3% +2.3% 0
Liquid Conductivity
+2.5% N 1 0.78 0.71 +2.0% +1.8% 0
(meas.)
Liquid Permittivity (meas.) | £2.5% N 1 0.26 0.26 +0.6% +0.7% 0
Combined Std. Uncertainty +10.6% | £10.5% | 361
Expanded STD Uncertainty +21.2% | £21.1%
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DASY5 Uncertainty

Measurement uncertainty for 3 GHz to 6 GHz averaged over 1 gram / 10 gram.

Error Description Uncert. Prob. Div. (ci) (ci) Std. Std. (vi)

value Dist. 19 10g Unc. Unc. Veff

(19) (109)

Measurement System
Probe Calibration +6.55% | N 1 1 1 +6.55% | £6.55% | «
Axial Isotropy +4.7% R V3 0.7 0.7 +1.9% +1.9% o0
Hemispherical Isotropy +9.6% R V3 0.7 0.7 +3.9% +3.9% o0
Boundary Effects +2.0% R V3 1 1 +1.2% +1.2% 0
Linearity +47% | R V3 1 1 +27% | +27% |«
System Detection Limits +1.0% R V3 1 1 +0.6% +0.6% o
Readout Electronics +0.3% N 1 1 1 +0.3% +0.3% o
Response Time +0.8% R V3 1 1 +0.5% +0.5% o
Integration Time +2.6% R V3 1 1 +1.5% +1.5% o
RF Ambient Noise +3.0% R V3 1 1 +1.7% +1.7% o0
RF Ambient Reflections +3.0% R V3 1 1 +1.7% +1.7% 0
Probe Positioner +0.8% R V3 1 1 +0.5% +0.5% 0
Probe Positioning +6.7% R V3 1 1 +3.9% +3.9% o
Max. SAR Eval. +4.0% R V3 1 1 +2.3% +2.3% o0
Test Sample Related
Device Positioning +2.9% N 1 1 1 +2.9% +2.9% 145
Device Holder +3.6% N 1 1 1 +3.6% +3.6% 5
Power Drift +5.0% R V3 1 1 +2.9% +2.9% o0
Phantom and Setup
Phantom Uncertainty +4.0% R V3 1 1 +2.3% +2.3% 0
Liquid Conductivity

+2.5% N 1 0.78 0.71 +2.0% +1.8% o0
(meas.)
Liquid Permittivity (meas.) | £2.5% N 1 0.26 0.26 +0.6% +0.7% 0
Combined Std. Uncertainty +12.0% | +11.9% | 784
Expanded STD Uncertainty +23.9% | £23.8%
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8 CONDUCTED POWER MEASUREMENT

For BT
Test Test Frequency Avg. Power Tune-up ;
. Duty cycle (%) Scaling Factor
Mode Conditions (MHz) (dBm) Power (dBm)

2402 8.63 75.7 9.0 1.089
Tnom

DH5 2441 8.57 75.7 9.0 1.104
(25°C)

2480 8.51 75.7 9.0 1.119

2402 8.23 76.0 9.0 1.194
Tnom

2DH5 2441 8.21 76.0 9.0 1.199
(25°C)

2480 8.17 76.0 9.0 1.211

2402 8.41 75.8 9.0 1.146
Tnom

3DH5 2441 8.24 75.8 9.0 1.191
(25°C)

2480 8.17 75.8 9.0 1.211

2402 -0.09 60.5 0.0 1.021
Tnom

LE_1M 2440 -0.24 60.5 0.0 1.057
(25°C)

2480 -0.33 60.5 0.0 1.079

2402 -2.88 30.4 -2.0 1.225
Tnom

LE_2M 2440 -2.91 30.4 -2.0 1.233
(25°C)

2480 -2.47 30.4 -2.0 1.114
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9 TEST PROCEDURES

9.1 SAR Test Results Summary

SAR MEASUREMENT

Ambient Temperature (°C) : 21.5+ 2 Relative Humidity (%): 52

Liquid Temperature (°C) : 21.0 £ 2 Depth of Liquid (cm):>15

Product: Bluetooth headset

Body SAR: Omm gap

Erame Power _ Scaled o
Test Mode Test Frequency Power Drift | SAR1g | Scaling | Duty | SAR Limit
Position (MH?z) (dBm) (<+0.2 | (W/kg) Factor | factor 1g (W/kg)
) (Wikg)

DH5 Body 2402 8.63 0.19 0.008 1.089 1.32 0.011 1.6
DH5 Body 2441 8.57 0.15 0.0087 1.104 1.32 0.013 1.6
DH5 Body 2480 8.51 -0.10 0.008 1.119 1.32 0.012 1.6
2DH5 Body 2402 8.23 0.10 0.008 1.194 1.316 | 0.013 1.6
2DH5 Body 2441 8.21 -0.04 0.008 1.199 1.316 | 0.013 1.6
2DH5 Body 2480 8.17 0.08 0.008 1.211 1.316 | 0.013 1.6
3DH5 Body 2402 8.41 -0.02 0.0089 1.146 1.319 | 0.013 1.6
3DH5 Body 2441 8.24 -0.12 0.0088 1.191 1.319 | 0.014 1.6
3DH5 Body 2480 8.17 -0.13 0.0085 1.211 1.319 | 0.014 1.6

Head SAR
DH5 Touch-Left 2402 863 | -0.02 | 0.010 | 1.089 | 132 | 0014 | 1.6
DH5 Touch-Right 2402 863 | 000 | 0009 | 1.089 | 1.32 | 0013 | 1.6

Note: 1. Since the product is non-standard, we use head tissue fluid to evaluate body SAR;
2. Because the BLE SAR value is lower than 0.001W/kg, the test system cannot measure the SAR

value, so we only evaluate BT 3.0
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SAR MEASUREMENT

Ambient Temperature (°C) : 21.5+ 2 Relative Humidity (%): 52

Liquid Temperature (°C) : 21.0+ 2 Depth of Liquid (cm):>15

Product: Bluetooth headset

Body SAR: Omm gap

Test Mode Test Position Fr((a'\(jll:—lezr;cy nglgﬁl/ig\)R ASAR Corre<(:\t/37lkgS)A R1g (\I/_\;r/Eg])

DH5 Body 2402 0.011 -1.17 0.011 1.6
DH5 Body 2441 0.013 -1.17 0.013 1.6
DH5 Body 2480 0.012 -1.17 0.012 1.6
2DH5 Body 2402 0.013 -1.19 0.013 1.6
2DH5 Body 2441 0.013 -1.19 0.013 1.6
2DH5 Body 2480 0.013 -1.19 0.013 1.6
3DH5 Body 2402 0.013 -0.34 0.013 1.6
3DH5 Body 2441 0.014 -0.34 0.014 1.6
3DH5 Body 2480 0.014 -0.34 0.014 1.6

Head SAR
DH5 Touch-Left 2402 0.014 -1.17 0.014 1.6
DH5 Touch-Right 2402 0.013 -1.17 0.013 1.6

Note: 1: When the reported SAR of the initial test position is > 0.4 W/kg, on the highest maximum output
power channel, until the reported SAR is < 0.8 W/kg or all required test positions are tested.

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

3: Tissue correction is only applied when the ASAR is negative value according to NOTICE
2012-DRS0529.
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9.2 Simultaneous Transmission Analysis

N/A
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9.3 Test position and configuration

1. Liquid tissue depth was at least 15.0 cm for all frequencies.

2. The manufacturer has confirmed that the device(s) tested have the same physical, mechanical and thermal
characteristics and are within operational tolerances expected for production units.

3. SAR results were scaled to the maximum allowed power to demonstrate compliance per FCC KDB
Publication 447498 D01v06.

4. SAR was performed with the device configured in the positions according to KDB 447498 D01 SAR
Procedures for general, Body SAR was performed with the device to phantom separation distance of Omm.
5. Because in normal use only the Front face is close to the human Body, only the SAR value of this face is

evaluated
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Appendix A. SAR System Validation Data

Date/Time: 06/11/2020
Test Laboratory: DEKRA Lab
System Check Head 2450MHz
DUT: Dipole 2450 MHz D2450V2; Type: D2450V2
Communication System: UID 0, CW; Communication System Band: D2450(2450MHz); Duty Cycle: 1:1;
Frequency: 2450 MHz; Medium parameters used: f = 2450 MHz; 0 = 1.8 S/m; er = 40.32; p = 1000 kg/m3 ;
Phantom section: Flat Section ; Input Power=250mw
Ambient temperature (C): 21.5, Liquid temperature (C): 21.0
DASY5 Configuration:

e Probe: EX3DV4 - SN3710; ConvF(7.42, 7.42, 7.42); Calibrated: 21/04/2020;

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1220; Calibrated: 27/04/2020

¢ Phantom: SAM2; Type: SAM; Serial: TP1562

e Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Configuration/System Check Body 2450MHz/Area Scan (7x11x1): Measurement grid: dx=10mm,
dy=10mm; Maximum value of SAR (measured) = 13.3 W/kg

Configuration/System Check Body 2450MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm; Reference Value = 77.03 V/m; Power Drift = 0.18 dB

Peak SAR (extrapolated) = 32.2 W/kg

SAR(1 g) = 13.3 W/kg; SAR(10 g) = 6.12 W/kg; Maximum value of SAR (measured) = 17.5 W/kg

dB

-2.40
-4.80
-1.20
-9.60

-12.00

0 dB = 17.5 W/kg = 12.43 dBW/kg
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Appendix B. SAR measurement Data

Date/Time: 06/11/2020
Test Laboratory: DEKRA Lab

BT DH5 2402MHz Body

DUT: Bluetooth headset; Type: VFOCUS2

Communication System: UID 0, Bluetooth (0); Communication System Band: ISM Band; Duty Cycle: 1:1.0;
Frequency: 2402 MHz; Medium parameters used: f = 2402 MHz; 6 = 1.73 S/m; er = 40.32; p = 1000 kg/m3 ;
Phantom section: Flat Section

Ambient temperature ('C): 21.5, Liquid temperature ('C): 21.0

DASY5 Configuration:

e Probe: EX3DV4 - SN3710; ConvF(7.37, 7.37, 7.37); Calibrated: 21/04/2020;

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1220; Calibrated: 27/04/2020

e Phantom: ELI1; Type: QDOVAQO2AA; Serial: TP:2106

e Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Configuration/BT DH5 2402MHz Body/Area Scan (11x11x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 0.00815 W/kg

Configuration/BT DH5 2402MHz Body/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm; Reference Value = 1.949 V/m; Power Drift = 0.19 dB

Peak SAR (extrapolated) = 0.0270 W/kg

SAR(1 g) =0.00797 W/kg; SAR(10 g) = 0.00345 W/kg; Maximum value of SAR (measured) = 0.00802 W/kg

dB

-2.00

-4.00

-6.00

-6.00

-10.00

0 dB = 0.00802 W/kg = -20.96 dBW/kg
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Date/Time: 06/11/2020
Test Laboratory: DEKRA Lab

BT DH5 2441MHz Body

DUT: Bluetooth headset; Type: VFOCUS2

Communication System: UID 0, Bluetooth (0); Communication System Band: ISM Band; Duty Cycle: 1:1.0;
Frequency: 2441 MHz; Medium parameters used: f = 2441 MHz; 6 = 1.77 S/m; er = 40.35; p = 1000 kg/m3 ;
Phantom section: Flat Section

Ambient temperature (C): 21.5, Liquid temperature (C): 21.0

DASY5 Configuration:

e Probe: EX3DV4 - SN3710; ConvF(7.37, 7.37, 7.37); Calibrated: 21/04/2020;

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1220; Calibrated: 27/04/2020

e Phantom: ELI1; Type: QDOVAOO02AA; Serial: TP:2106

e Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Configuration/BT DH5 2441MHz Body/Area Scan (11x11x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 0.0109 W/kg

Configuration/BT DH5 2441MHz Body/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm; Reference Value = 1.825 V/m; Power Drift = 0.15 dB

Peak SAR (extrapolated) = 0.0150 W/kg

SAR(1 g) = 0.00874 W/kg; SAR(10 g) = 0.00461 W/kg

Maximum value of SAR (measured) = 0.00973 W/kg

dB

-0.60

-1.20

-1.80

-2.40

-3.00

0 dB = 0.00973 W/kg = -20.12 dBW/kg
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Date/Time: 06/11/2020
Test Laboratory: DEKRA Lab

BT DH5 2480MHz Body

DUT: Bluetooth headset; Type: VFOCUS2

Communication System: UID 0, Bluetooth (0); Communication System Band: ISM Band; Duty Cycle: 1:1.0;
Frequency: 2480 MHz; Medium parameters used: f = 2480 MHz; ¢ = 1.84 S/m; er = 40.2; p = 1000 kg/m3 ;
Phantom section: Flat Section

Ambient temperature (C): 21.5, Liquid temperature (C): 21.0

DASY5 Configuration:

e Probe: EX3DV4 - SN3710; ConvF(7.37, 7.37, 7.37); Calibrated: 21/04/2020;

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1220; Calibrated: 27/04/2020

e Phantom: ELI1; Type: QDOVAQO2AA,; Serial: TP:2106

e Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Configuration/BT DH5 2480MHz Body/Area Scan (11x11x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 0.0111 W/kg

Configuration/BT DH5 2480MHz Body/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm; Reference Value = 2.126 V/m; Power Drift = -0.10 dB

Peak SAR (extrapolated) = 0.0130 W/kg

SAR(1 g) = 0.00837 W/kg; SAR(10 g) = 0.00464 W/kg

Maximum value of SAR (measured) = 0.00917 W/kg

dB

-1.20

-2.40

-3.60

-4.80

-6.00

0 dB = 0.00917 W/kg = -20.38 dBW/kg
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Date/Time: 06/11/2020
Test Laboratory: DEKRA Lab

BT 2DH5 2402MHz Body

DUT: Bluetooth headset; Type: VFOCUS2

Communication System: UID 0, Bluetooth (0); Communication System Band: ISM Band; Duty Cycle: 1:1.0;
Frequency: 2402 MHz; Medium parameters used: f = 2402 MHz; o = 1.73 S/m; er = 40.49; p = 1000 kg/m3 ;
Phantom section: Flat Section

Ambient temperature (C): 21.5, Liquid temperature (C): 21.0

DASY5 Configuration:

e Probe: EX3DV4 - SN3710; ConvF(7.37, 7.37, 7.37); Calibrated: 21/04/2020;

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1220; Calibrated: 27/04/2020

e Phantom: ELI1; Type: QDOVAOO02AA; Serial: TP:2106

e Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Configuration/BT 2DH5 2402MHz Body/Area Scan (11x11x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 0.00878 W/kg

Configuration/BT 2DH5 2402MHz Body/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm; Reference Value = 2.013 V/m; Power Drift = 0.10 dB

Peak SAR (extrapolated) = 0.0200 W/kg

SAR(1 g) = 0.00829 W/kg; SAR(10 g) = 0.00449 W/kg

Maximum value of SAR (measured) = 0.00895 W/kg

dB

-1.60

-3.20

-4.80

-6.40

-6.00

0 dB = 0.00895 W/kg = -20.48 dBW/kg
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Date/Time: 06/11/2020
Test Laboratory: DEKRA Lab

BT 2DH5 2441MHz Body

DUT: Bluetooth headset; Type: VFOCUS2

Communication System: UID 0, Bluetooth (0); Communication System Band: ISM Band; Duty Cycle: 1:1.0;
Frequency: 2441 MHz; Medium parameters used: f = 2441 MHz; o = 1.77 S/m; er = 40.35; p = 1000 kg/m3 ;
Phantom section: Flat Section

Ambient temperature (C): 21.5, Liquid temperature (C): 21.0

DASY5 Configuration:

e Probe: EX3DV4 - SN3710; ConvF(7.37, 7.37, 7.37); Calibrated: 21/04/2020;

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1220; Calibrated: 27/04/2020

e Phantom: ELI1; Type: QDOVAQO2AA,; Serial: TP:2106

e Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Configuration/BT 2DH5 2441MHz Body/Area Scan (11x11x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 0.00854 W/kg

Configuration/BT 2DH5 2441MHz Body/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm; Reference Value = 2.200 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 0.0140 W/kg

SAR(1 g) = 0.00828 W/kg; SAR(10 g) = 0.00436 W/kg

Maximum value of SAR (measured) = 0.00903 W/kg

dB

-1.60

-3.20

-4.80

-6.40

-6.00

0 dB = 0.00903 W/kg = -20.44 dBW/kg
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Date/Time: 06/11/2020
Test Laboratory: DEKRA Lab

BT 2DH5 2480MHz Body

DUT: Bluetooth headset; Type: VFOCUS2

Communication System: UID 0, Bluetooth (0); Communication System Band: ISM Band; Duty Cycle: 1:1.0;
Frequency: 2480 MHz; Medium parameters used: f = 2480 MHz; ¢ = 1.84 S/m; er = 40.2; p = 1000 kg/m3 ;
Phantom section: Flat Section

Ambient temperature (C): 21.5, Liquid temperature (C): 21.0

DASY5 Configuration:

e Probe: EX3DV4 - SN3710; ConvF(7.37, 7.37, 7.37); Calibrated: 21/04/2020;

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1220; Calibrated: 27/04/2020

e Phantom: ELI1; Type: QDOVAQO2AA,; Serial: TP:2106

e Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Configuration/BT 2DH5 2480MHz Body/Area Scan (11x11x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 0.00791 W/kg

Configuration/BT 2DH5 2480MHz Body/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm; Reference Value = 1.767 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 0.0170 W/kg

SAR(1 g) = 0.00829 W/kg; SAR(10 g) = 0.00421 W/kg

Maximum value of SAR (measured) = 0.00887 W/kg

dB

-1.60

-3.20

-4.80

-6.40

-6.00

0 dB = 0.00887 W/kg = -20.52 dBW/kg
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Date/Time: 06/11/2020
Test Laboratory: DEKRA Lab

BT 3DH5 2402MHz Body

DUT: Bluetooth headset; Type: VFOCUS2

Communication System: UID 0, Bluetooth (0); Communication System Band: ISM Band; Duty Cycle: 1:1.0;
Frequency: 2402 MHz; Medium parameters used: f = 2402 MHz; o = 1.73 S/m; er = 40.49; p = 1000 kg/m3 ;
Phantom section: Flat Section

Ambient temperature (C): 21.5, Liquid temperature (C): 21.0

DASY5 Configuration:

e Probe: EX3DV4 - SN3710; ConvF(7.37, 7.37, 7.37); Calibrated: 21/04/2020;

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1220; Calibrated: 27/04/2020

e Phantom: ELI1; Type: QDOVAQO2AA,; Serial: TP:2106

e Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Configuration/BT 2DH5 2402MHz Body/Area Scan (11x11x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 0.00970 W/kg

Configuration/BT 2DH5 2402MHz Body/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm; Reference Value = 2.211 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 0.0200 W/kg

SAR(1 g) = 0.00894 W/kg; SAR(10 g) = 0.00436 W/kg

Maximum value of SAR (measured) = 0.00954 W/kg

dB

-1.60

-3.20

-4.80

-6.40

-6.00

0 dB = 0.00954 W/kg = -20.20 dBW/kg
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Date/Time: 06/11/2020
Test Laboratory: DEKRA Lab

BT 3DH5 2441MHz Body

DUT: Bluetooth headset; Type: VFOCUS2

Communication System: UID 0, Bluetooth (0); Communication System Band: ISM Band; Duty Cycle: 1:1.0;
Frequency: 2441 MHz; Medium parameters used: f = 2441 MHz; o = 1.77 S/m; er = 40.35; p = 1000 kg/m3 ;
Phantom section: Flat Section

Ambient temperature (C): 21.5, Liquid temperature (C): 21.0

DASY5 Configuration:

e Probe: EX3DV4 - SN3710; ConvF(7.37, 7.37, 7.37); Calibrated: 21/04/2020;

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1220; Calibrated: 27/04/2020

e Phantom: ELI1; Type: QDOVAQO2AA,; Serial: TP:2106

e Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Configuration/BT 3DH5 2441MHz Body/Area Scan (11x11x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 0.0100 W/kg

Configuration/BT 3DH5 2441MHz Body/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm; Reference Value = 2.049 V/m; Power Drift = -0.12 dB

Peak SAR (extrapolated) = 0.0200 W/kg

SAR(1 g) = 0.00877 W/kg; SAR(10 g) = 0.00432 W/kg

Maximum value of SAR (measured) = 0.00930 W/kg

dB

-1.60

-3.20

-4.80

-6.40

-6.00

0 dB = 0.00930 W/kg = -20.32 dBW/kg
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Date/Time: 06/11/2020
Test Laboratory: DEKRA Lab

BT 3DH5 2480MHz Body

DUT: Bluetooth headset; Type: VFOCUS2

Communication System: UID 0, Bluetooth (0); Communication System Band: ISM Band; Duty Cycle: 1:1.0;
Frequency: 2480 MHz; Medium parameters used: f = 2480 MHz; 0 = 1.84 S/m; e€r = 40.2; p = 1000 kg/m3 ;
Phantom section: Flat Section

Ambient temperature (C): 21.5, Liquid temperature (C): 21.0

DASY5 Configuration:

e Probe: EX3DV4 - SN3710; ConvF(7.37, 7.37, 7.37); Calibrated: 21/04/2020;

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1220; Calibrated: 27/04/2020

e Phantom: ELI1; Type: QDOVAQO2AA,; Serial: TP:2106

e Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Configuration/BT 3DH5 2480MHz Body/Area Scan (11x11x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 0.00887 W/kg

Configuration/BT 3DH5 2480MHz Body/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm; Reference Value = 2.077 V/m; Power Drift = -0.13 dB

Peak SAR (extrapolated) = 0.0260 W/kg

SAR(1 g) = 0.00852 W/kg; SAR(10 g) = 0.00407 W/kg

Maximum value of SAR (measured) = 0.00846 W/kg

dB

-1.60

-3.20

-4.80

-6.40

-6.00

0 dB = 0.00846 W/kg = -20.73 dBW/kg
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Date/Time: 06/11/2020
Test Laboratory: DEKRA Lab

BT DH5 2402MHz Touch-Left

DUT: Bluetooth headset; Type: VFOCUS2

Communication System: UID 0, Bluetooth (0); Communication System Band: ISM Band; Duty Cycle: 1:1.0;
Frequency: 2402 MHz; Medium parameters used: f = 2402 MHz; 6 = 1.73 S/m; er = 40.49; p = 1000 kg/m3 ;
Phantom section: Left Section

Ambient temperature (C): 21.5, Liquid temperature (C): 21.0

DASY5 Configuration:

e Probe: EX3DV4 - SN3710; ConvF(7.42, 7.42, 7.42); Calibrated: 21/04/2020;

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1220; Calibrated: 27/04/2020

e Phantom: SAM2; Type: SAM; Serial: TP1562

e Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Configuration/BT DH5 2402MHz Touch-Left/Area Scan (9x11x1): Measurement grid: dx=12mm,
dy=12mm; Maximum value of SAR (measured) = 0.0112 W/kg

Configuration/BT DH5 2402MHz Touch-Left/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm; Reference Value = 2.034 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 0.0190 W/kg

SAR(1 g) = 0.010 W/kg; SAR(10 g) = 0.00572 W/kg

Maximum value of SAR (measured) = 0.0113 W/kg

dB

-1.20

-2.40

-3.60

-4.80

-6.00

0 dB = 0.0113 W/kg = -19.47 dBW/kg
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Date/Time: 06/11/2020
Test Laboratory: DEKRA Lab

BT DH5 2402MHz Touch-Right

DUT: Bluetooth headset; Type: VFOCUS2

Communication System: UID 0, Bluetooth (0); Communication System Band: ISM Band; Duty Cycle: 1:1.0;
Frequency: 2402 MHz; Medium parameters used: f = 2402 MHz; 6 = 1.73 S/m; er = 40.49; p = 1000 kg/m3 ;
Phantom section: Right Section

Ambient temperature (C): 21.5, Liquid temperature (C): 21.0

DASY5 Configuration:

e Probe: EX3DV4 - SN3710; ConvF(7.42, 7.42, 7.42); Calibrated: 21/04/2020;

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1220; Calibrated: 27/04/2020

e Phantom: SAM2; Type: SAM; Serial: TP1562

e Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Configuration/BT DH5 2402MHz Touch-Right/Area Scan (9x11x1): Measurement grid: dx=12mm,
dy=12mm; Maximum value of SAR (measured) = 0.0118 W/kg

Configuration/BT DH5 2402MHz Touch-Right/Zoom Scan (5x6x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm; Reference Value = 2.008 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 0.0210 W/kg

SAR(1 g) = 0.009 W/kg; SAR(10 g) = 0.00451 W/kg

Maximum value of SAR (measured) = 0.0146 W/kg

-1.60

-3.20

-4.80

-6.40

-8.00

0 dB = 0.0146 W/kg = -18.36 dBW/kg
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Appendix C. Probe Calibration Data

Add: No.51 Xueyuan Road, Haidian Districs, Beijing, 100191, Ching
Tel: +86-10-62304633-2512
E-mail: ctti@chinaetl.cam

Dekra-CN

pages and are part of the certificate.

humidity<70%.

Object EX3DV4 - SN : 3710
Calibration Procedure(s) FF-211-004-01

Calibration Procedures for Dosimetric E-field Probes
Calibration date:

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

All calibrations have been conducted in the closed laboratory facility; environment temperature(22+43)T and

Calibration Equipment used (M&TE critical for calibration)

Rk
BRI
2
CALIBRATION
CNAS LOSTO

CNAS
N

Certificate No: Z20-60135
g

= //‘\ =
“ =
'l,/\ D
",

W
Fax: +86-10-62304633.2504 bt

April 21, 2020

Primary Standards ID# Cal Date{Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101819 18-Jun-1HCTTL, No.J19X05125) Jun-20
Power sensor  NRP-291 101547 18-Jun-18(CTTL, No.J19X05125) Jun-20
Power sensor NRP-Z91 101548 18-Jun-18(CTTL, No.J18X05125) Jun-20
Reference 10dBAttenuator | 1BNSOW-10d8  10-Feb-20(CTTL, No.J20X00525) Feb-22
Reference 20dBAftenuator | 18NSOW-20dB  10-Feb-20(CTTL, No.J20X00526) Feb-22
Reference Probe EX3DV4 SN 7307 24-May-19(SPEAG, No.EX3-7307_May198/2) May-20
DAE4 SN 1525 26-Aug-19(SPEAG, No.DAE4-1525_Aug19) Aug-20
Secondary Standards D# Cal Date(Calibratad by, Cerificats No,) Scheduled Calibration
SignalGenerator MG37004A | 6201052605 18-Jun-19(CTTL, No.J18X05127) Jun-20
Network Analyzer E5071C | MY46110673  10-Feb-20(CTTL, No.J20X00515) Feb-21

Name Function ;-gnawre

SR by Yu Zongying SAR Test Engineer : g\;-#@

|- Roviowad Gy: Lin Hao SAR Test Engineer ( Tﬁf % :
Approved by: Qi Dianyuan SAR Project Leader .c'ébﬂ—-a-\.._—

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

Issued: April 23, 2020
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Glossary:

TSL tissue simulating liquid

NORMX.y,z sensitivity in free space

ConvF sensitivity in TSL/ NORMx,y,.z

DCP diode compression paint

CF crest factor (1/duty_cycle) of the RF signal
ABCD modulation dependent linearization parameters

Polarization @ ® rotation around probe axis

Polarization 8 © rotation around an axis that is in the plane normal to probe axis (at measurement canter), i

8=0 is normal to probe axis

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

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, "Measurement procedure for the assessment of Specific Absorption Rate (SAR) from
hand-held and body-mounted devices used next to the ear (frequency range of 300 MHz to 6 GHz)",
July 2018

¢) IEC 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 8 GHz)", March
2010

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

Methods Applied and Interpretation of Parameters:

o NORMy.y,z! Assessed for E-field polarization 8=0 (fs900MHz in TEM-cell; f>1800MHz: waveguide).

NORMXx,y,z are only intermediate values, i.e., the uncertainties of NORMx.y.z does not effect the

E’-field uncertainty inside TSL (see below ConvF),

s NORM(Nx.y.z = NORMx.y.z* frequency_respaonse (see Frequency Response Chart). This
lineanzation is implemented in DASY4 software versions later than 4.2, The uncertainty of the
frequency response is included in the stated uncertainty of ConvF

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

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

o Axyz Bxyz Cxyz VRxyz.AB,C are numerical linearization parameters assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR |s the maximum calibration range expressed in RMS voltage across the diode.

e ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for fSB00MHz) and Inside waveguide using analytical field distributions based on
power measurements for f >800MHz. The same setups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given.
These parameters are used in DASY4 software to improve probe accuracy close to the boundary.
The sensitivity in TSL corresponds to NORMx,y,z* ConvF whereby the uncertainty corresponds to
that given for ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which
allows extending the validity from+50MHz to+100MHz

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

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

e Connector Angle: The angle is assessed using the information gained by determining the NORMx
(no uncertainty required).
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DASY/EASY - Parameters of Probe: EX3DV4 — SN:3710

Basic Calibration Parameters

- Sensor X Sensor Y Sensor Z | Unc (k=2) »
Norm(uV/(Vim))* 0.37 0.41 0.49 | £10.0%
DCP(mV)* 102.3 1032 1023

Modulation Calibration Parameters

uID Communication A B c D | VR | Unc®
System Name 98 |dBgv d8 mv_ | (k=2)
0 cw X 0.0 0.0 1.0 0.00 142.8 +2.4%
Y 0.0 0.0 1.0 147 1
F 4 1 0.0 0.0 11.0 170.0

{
The reported uncertainty of measurement is stated as the standard uncertainty of |
Measurement multiplied by the coverage factor k=2, which for a nommal distribution |
Corresponds to a coverage probability of approximately 95%. ‘

A The uncertainties of Norm X, Y. Z do not affect the E2-field uncertainty inside TSL (see Page 4 and Page 5).
& Numerical linearization parameter. uncertainty not required.

F Uncertainly is determined using the max. deviation from linear response applying rectangular distribution
and is expressed for the square of the field value

Certificate No:Z20-60135 Page 5 of 10
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DASY/EASY - Parameters of Probe: EX3DV4 — SN:3710

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth® | Unct.
: [MHz]© Permittivity (Sim) ¥ ConvF X | ConvF Y | ConvF Z | Alpha® (mm) | (k=2)
750 41.9 0.89 9.65 9.55 9.55 0.40 075 | #12.1%
835 415 0.90 9.28 9.28 | 9.28 0.14 1.38 | £12.1%
900 415 - 0.97 9.27 9.27 9.27 0.14 1.39 | £121%
1810 40.0 1.40 79 7.91 7.91 0.18 116 | £12.1%
1900 40.0 1.40 . 7.80 780 | 7.80 021 | 110 | £12.1%
2450 39.2 ; 1.80 7.42 7.42 7.42 0.46 0.76 | +12.1%
| 2600 39.0 ' 1.96 743 | 743 7.13 0.35 098 | +12.1%
3500 37.8 2.91 683 | 683 6.83 0.45 0.94 | +13.3%
5250 35.9 4.71 5.18 5.18 5.18 0.45 166 | +13.3%
5600 35.5 5.07 4.68 4.66 4,66 0.50 140 | +13.3%
5750 35.4 5.22 4.77 477 477 | 0.50 145 | +13.3%

€ Frequency validity above 300 MHz of £100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to
+50MHz. The unceriainty is the RSS of ConvF uncertainty at calibeation frequency and the uncertainty for the indicated
frequency band. Frequency validity below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128,
150 and 220 MHz respectively. Above 5 GHz frequency validity can be extended to + 110 MHz.

F At frequency below 3 GHz, the validity of tissue parameters (e and 0) can be relaxed to +10% if liquid compensation
formula Is applied to measured SAR values. At frequencies above 3 GHz. the validity of tissue parameters (¢ and o) is
restricted to £5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

S Alpha/Depth are determined during catibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation ks always less than + 1% for frequencies below 3 GHz and below * 2% for the frequencies
between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary.
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £7.4% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 — SN:3710

Calibration Parameter Determined in Body Tissue Simulating Media

| G

f (MH2J° P::‘::::yr °°"‘:;f:"”:"' ConvF X | ConvF Y | ConvF Z | Alpha® ‘z:":; ::::‘)»

750 56.6 0.96 9.66 9.65 965 | 040 | 080 | £12.1%
836 55.2 0.97 9.31 9.31 931 | 047 | 141 | +121%
900 55.0 106 | 9.25 9.25 926 | 023 | 114 | £121%
1810 53.3 162 7.66 7.66 766 | 047 | 137 | +12.1%
1900 | 633 1.62 7.69 7.59 769 | 049 | 1.32 | £12.1%
2450 52.7 1.95 7.37 737 737 | 050 | 0.81 | £12.1%
2600 52.5 2.16 748 718 748 | 062 | 072 | £12.1%
3500 52.3 3.31 6.36 6.36 6.36 | 040 | 120 | £13.3%
5250 48.9 5.36 4.67 4.57 457 | 050 | 175 | £13.3%
5600 48.5 5.77 3.98 3.98 398 | 060 | 1.66 | +13.3%
5750 483 5.94 401 | 401 401 | 060 | 185 | £13.3%

€ Frequency validity above 300 MHz of £100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to
+50MHz The uncertainty Is the RSS of ConvF uncertainty at calibeation frequency and the uncertainty for the Indicated
frequency band. Frequency validity below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128,
150 and 220 MHz respectively. Above 5 GHz fraquency validity can be extended to + 110 MHz

" At frequency below 3 GHz, the validity of issue parameters (¢ and o) can be relaxed to +10% if liquid compensation
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is
restricted to £5%. The uncertainty is the RSS of the ConvF uncartainty for indicated target tssue parameters.

@ Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than + 1% for frequencies below 2 GHz and below + 2% for the frequencies
between 3-6 GHz at any distance farger than half the probe tip diameter from the boundary.
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Receiving Pattern (®), 8=0°

f=600 MHz, TEM f=1800 MHz, R22
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- 100MHz= ~ GOOMHz -~ 1800MM= ~ 2500MH=
Uncertainty of Axial Isotropy Assessment: £1.2% (k=2)
Certificate No:Z20-60135 Page 7of 10

Report no.: 2050534R-RF-US-P09V01 Page: 56 of 87



DEKRA Testing and Certification (Suzhou) Co., Ltd.
No0.99 Hongye Rd., Suzhou Industrial Park, Suzhou, 215006, Jiangsu, China
TEL: +86-512-6251-5088 / FAX: +86-512-6251-5098

D DEKRA

*  in Collsboration with
777 . s p e a g
CALIBRATION LABORATORY
Add: No.51 Xueywan Road, Haldban Disteict, Beijing, 100191, China

Tel: +86-10-62304633-2512 Fax: +86-10-42304633-2504
E~mnil: enl@chinattl com HeipSwww chingatl <o

Dynamic Range f(SARhead)
(TEM cell, f = 900 MHz)

Input Signali[uV]
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; - not compensatad *
Uncertainty of Linearity Assessment: £0.9% (k=2)
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Conversion Factor Assessment
=750 MHz,WGLS R9(H_convF) =1810 MHz,WGLS R22(H_convF)
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Uncertainty of Spherical Isotropy Assessment: £3.2% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3710

Other Probe Parameters

{ Sensor Arrangement

Triangular

HConnector Angle (%) ‘ 81.2
Mechanical Surface Detection Mode enabled
Optical Surf:ce Detection Mode - disable
Probe Overall Length 337mm
Probe Body Diameter 10mm
Tip Length 10mm

: Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibratio_n Point 1mm
Recommended Measurement Distance from ;urface 1.4mm
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Certificate No: Z19-60093

Client Dekra-CN

Object D2450V2 - SN 839
Calibration Procedure(s) FF-211-003-01

Calibration Procedures for dipole validation kits
Cafibration date: March 25, 2019

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measuremenis(Sl), The measuraments and the uncertainties with confidence probability are gwven on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facifity: environment lemperature(22:43)C and
humidity<70%

Calibration Equipment used (M&TE critical for calibration)

Prmary Standards ID# Cal Date(Calibeated by, Cerfificate No ) Scheduled Calibration
Power Meter  NRP2 106277 20-Aug-18 (CTTL. No.J18X068562) Aug-19
Power sensor NRP3S 104291 20-Aug-18 (CTTL, No.J18X06852) Aug-19
Referance Probe EX3DV4 | SN 3617 31-Jan-19(SPEAGNo.EX3-3617_Jan19) Jan-20
DAE4 SN 1331 06-Feb-19(SPEAG No DAE4-1331_Feb19) Feb-20
Secondary Standards D Cal Date(Callbrated by, Cetjliﬁcste No.) Scheduled Calibration
Signat Generator E4438C | MY48071430 23-Jan-19 (CTTL, No J19X00336) Jan-20
NetworkAnalyzer ES071C | MY46110673  24-Jan-18 (CTTL, No.J19X00547) Jan-20

|
Name Function Signature
Callorated by: Zhao Jing SAR Test Engineer 41)
| Reviewed by: Lin Hao SAR Test Engineer W
by: . B
Approved by Qi Dianyuan SAR Project Leader —eR

Issued: March 28 2018
This calibration certificate shall not be reproduced except In full without written approval of the laboratory,
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Glossary:
TSL tissue simuiating liquid
ConvF sensitivity in TSL / NORMx.y.z
NiA 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 62208-1, "Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2016

o) IEC 62208-2, "Procedure to measure the Spacific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 8GHz)", March 2010

d) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

» Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. Al 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 nommalized; SAR as measured, normalized to an input power of 1 W at the antenna
connector.

* SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result,

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%,
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Measurement Conditions
DASY system configuration, as far &3 not given on page 1
DASY Verslon DASYS52 52102 1495
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Centor - TSL 10 mm with Spacer
Zoom Scan Resolution dx. dy. dz = 5mm
Frequency 2450 MMz + 1 MHz
Head TSL parameters
The folowing parameters and caiculaions were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C B2 1.80 mha'm
Moasured Head TSL parameters (220£02)°C 396126% 1.84 mho/m £ 6 %
Head TSL temperature change during test <1.0"C — -
SAR result with Head TSL
SAR averaged over 1 ¢m’ (1 g) of Head TSL Condition
SAR messured 250 mW input power 12.9 Whg
SAR for nominal Head TSL parameters normailzed to 1W 51.2 Wikg £ 18.8 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Hoad TSL Condition
SAR mesasured 250 mW ingut power 5.02 Wikg
SAR for nominal Head TSL parametars normafized 1o 1W 23.6 Wikg £ 18.7 % (k=2)
Body TSL parameters
The following parsmeters and calculations were spplied
Temperature Permittivity Conductivity
Nominal Body TSL parameaters 220°C 52.7 1,96 mho/m
Measured Body TSL parameters {220402)°C 538+8% 200 mhalm £ 6 %
Body TSL temperature change during test <1.0°C — —
SAR result with Body TSL
SAR averaged over 1 ¢’ (1g) of Body TSL Condition
SAR measurad 260 mW input power 12.8 Wkg
SAR for nominal Body TSL parameters normalized to 1W 50.8 Wikg £ 18.8 % (k=2)
SAR averaged over 10 ¢’ {10 g) of Body TSL Condition
SAR meaasured 250 mW inpet power 5.89 Wikg
‘ SAR for nominal Body TSL paramaters l normalized to 1W 23.6 Wikg £ 18.7 % (k=2) |
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to fead point 53.30+434 0
Return Loss <24 948

Antenna Parameters with Body TSL

Impedanca, transformad to feed point 49.50+8.0210
Retum Loss -24.3dB

General Antenna Parameters and Design

Electrical Detay (one direction) [ 1.028 ns

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

The dipcle is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected to the sacond 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 langth is still according to the Standard.

Ne excessive force must be applied to the dipole arms, because they might band or the soldered
connections near the feadpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
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DASYS Validation Report for Head TSL Date: 03.25:2019

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 2450 MHz: Type: D2450V2; Serial: D2450V2 - SN: 839
Communication System: UID 0, CW; Freguency: 2450 MHz; Duty Cyele: 1:1
Medium parameters used: = 2450 MHz; o = 1.841 S/m; £, = 39.63; p = 1000 kg/m3
Phantom section: Right Section

DASYS Configuration:

= Probe: EX3DV4 - SN3617; ConvF(7.62, 7.62, 7.62) @ 2450 MHz; Calibrated:
1/31/2019

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

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

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

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

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)VCube 0: Measurement grid; dx=Smm,
dy=3mm, dz=5mm

Reference Value = 103.8 Vim; Power Drifi = 0.06 dB

Peak SAR (extrapolated) = 27,6 W/kg

SAR(I g) = 12.9 W/kg; SAR(10 g) =592 Wikg

Maximum value of SAR (measured) = 22.0 Wikg

dB

' 0
u -4.53

-9.06
-13.59
-18.12 ‘
-22.65 |
0 dB>= 220 Wikg=13.42 d-BWIkg
Certificate No: 219-60093 Page 5of &

Report no.: 2050534R-RF-US-P09V01 Page: 64 of 87



DEKRA Testing and Certification (Suzhou) Co., Ltd.
No0.99 Hongye Rd., Suzhou Industrial Park, Suzhou, 215006, Jiangsu, China
TEL: +86-512-6251-5088 / FAX: +86-512-6251-5098

D DEKRA

r' in Colisboratian with
= . R0 .0 8
771,

Add; No.51 Xueyunn Road, Haldl District, Beijng, 100191, China
Ted +86-10-62304633-2079 Fae +86-10.62304633-2504
E-mait: catlg@chinatticom hupewww.chingtil cn

Impedance Measurement Plot for Head TSL

tri 01 Tog wag 10,008/ wef 0, 00048 [FLY

1 13500000 So -H W7 d8

g e

v ——— . .
P =it seich (Red) Scalm 1.0000 [F1 pel]

i 2.4500000 @ 35,330 0 4.3371 0 324,230

( W
I~ ¥
I " ==
\
|
|
L =&
il satzacGe pew 0w
Certificate No: Z19-60093 Page 6 of 8

SR

Report no.: 2050534R-RF-US-P09V01

Page: 65 of 87



DEKRA Testing and Certification (Suzhou) Co., Ltd.

No0.99 Hongye Rd., Suzhou Industrial Park, Suzhou, 215006, Jiangsu, China P DE KRA

TEL: +86-512-6251-5088 / FAX: +86-512-6251-5098

g‘y‘ﬁ £ e ag

Add: No.51 Xueyuan Rosd, Haidimm District, Beijing, 100191, China
Iel; =86-10-62306633-2079 Pax: +86-10-62304633-2504
E-mail: cttbimchinagl. com hutpwww. chinattd cn

DASYS Validation Report for Body TSL Date: 03232019
l'est Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 839
Communication System: UID (), CW; Frequency: 2450 MHz; Duty Cycle: 111
Medium parameters used: = 2450 MHz: o = 2.003 $/m; &, = 53.78; p = 1000 kg/m3
Phantom section; Center Section
DASYS Configurstion:

» Probe: EX3DV4 - SN3617; ConvF(7.79, 779, 7.79) @@ 2450 MHz; Calibrated:
1312019
« Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
» Elcctronics: DAE4 Sn1331: Calibrated: 2/6/2019
o Phantom: MFP_V5.1C : Type: QD 000 PS1CA; Serial: 1062
»  Measurement SW; DASYS2, Version 52.10 (2); SEMCAD X Version 14.6.12
(7450)
Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube : Measurement grid: dx=Smm,
dy=3mm, dz=5mm
Reference Value = 94.90 Vim; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 27.0 Wikg
SAR(1 g) = 12.8 W/kg; SAR(10 g) =5.89 Wikg
Maximum value of SAR (measured) = 21.4 W/kg

dB
0

-4.45
497

[
-13.36 i
-17.82

-22.27

0 dB =214 W/kg = 13.30 dBW/kg
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Impedance Measurement Plot for Body TSL
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Client Dekra-CN Certificate No:  Z19-60096
_IBRATION CERTIFICATE
Object D5GHzV2 - SN; 1078
Calibration Procedura(s) FF-211-002-01
Calibration Procadures for dipole validation kits
Calibration date: March 22, 2018

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

All calibrations have been conducted in the closed laboratory facility; environment temperature(22+3)C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106277 20-Aug-18 (CTTL, No.J18X06862) Aug-19
Power sensor NRP8S 104291 20-Aug-18 (CTTL, No.J18X06862) Aug-19
ReferenceProbe EX3DV4 | SN 7514 27-Aug-18(SPEAGNo.EX3-7514_Aug18/2) Aug-18
DAE4 SN 1331 06-Feb-19(SPEAG No.DAE4-1331_Feb19) Feb-20
Secondary Standards 1D# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430 23-Jan-18 (CTTL, No.J19X00336) Jan-20
NetworkAnalyzerES071C | MY46110673  24-Jan-19 (CTTL, No.J19X00547) Jan-20

Name Function Signature

Cabrwad by: Zhao Jing SAR Test Engineer Z ,!_f N

Reviewed by: Lin Hao SAR Test Engineer s

Approved by:

Qi Dianyuan SAR Project Leader BN

Issued: March 26, 2019
This calibration certificate shall not be reproduced except In full without writtan approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62208-1, "Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2016

¢) IEC 62208-2, *Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to GHz)", March 2010

d) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

» Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a nommal distribution
Corresponds to a coverage probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Varsion DASYS52 52.10.2.1485
Extrapoiation Advanced Extrapolation
Phantom Triple Flat Phastom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy = 4 mm, dz = 1.4 mm

Graded Ratlo = 1.4 (Z direction)

Frequency

5250 MHz £ 1 MHz
5600 MHz + 1 MHz
5750 MHz + 1 MHz

Head TSL parameters at 5250 MHz

The foliowing parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 359 4.71 mho/m
Measured Head TSL parameters (220£02)°C 348:6% 465 mho/m £86 %
Head TSL temperature change during test <1.0°C — =
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 ¢m' (1 g) of Head TSL Condition
SAR measurad 100 mW input power 7.60 Wikg
SAR for nominal Head TSL parameters normalized to 1W 75.5 Wikg £ 24.4 % (k=2)
SAR averaged over 10 ¢/’ (10 g) of Head TSL Congiition
SAR measurad 100 mW input power 2.18 Wikg
SAR for nominal Head TSL parameters normaized to 1W 21.6 Wikg * 24.2 % (k=2)
Certificate No: Z19-60096 Page 3 of 14

Report no.: 2050534R-RF-US-P09V01

Page: 70 of 87



DEKRA Testing and Certification (Suzhou) Co., Ltd.
No0.99 Hongye Rd., Suzhou Industrial Park, Suzhou, 215006, Jiangsu, China
TEL: +86-512-6251-5088 / FAX: +86-512-6251-5098

D DEKRA

*  InCollsboration with
CALIBRATION LABORATORY
Add: No.51 Xueyuan Road. Haidian District, Beijing, 100191, Cliins

Tel: +86-10-6231M633-2512 Faox: +86-10-62304633-2504
E-mail: ctd@chinast] com bty ‘www.chinattl.cn

Head TSL parameters at 5600 MHz
The following parameters and calcuiations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parametors 220°C 355 5.07 mha/m
Measured Head TSL parameters (220z202)°C 345+6% 506 mhoim 286 %
Head TSL temperature change during test <1.0°C — —
SAR resuit with Head TSL at 5600 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measuraed 100 mW input power 8,02 Wikg
SAR for nominal Head TSL parameters normalized to TW 79.7 Wikg £ 24.4 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Head TSL Condition
SAR measured 100 mW input pawer 2.32 Wikg
SAR for nominal Head TSL parameters normalized to 1W 23.0 Wikg £ 24.2 % (k=2)
Head TSL parameters at 5750 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 354 5.22 mha/m
Measured Head TSL parameters (220x0.2)°C 344+8% 524 mhoim+£6 %
Head TSL temperature change during test <1.0°C — —
SAR result with Head TSL at 5750 MHz
SAR averaged over1 ¢m° (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.90 Wikg
SAR for nominal Haad TSL parameters normalized to 1W 78.6 Wikg £ 24.4 % (k=2)
SAR averaged aver 10 ¢’ (10 g) of Head TSL Condition
SAR measured 100 MW input power 2.268 Wikg
SAR for nominal Head TSL parameters normalized to 1W 224 Wikg £ 24.2 % (k=2)
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Body TSL parameters at 5250 MHz
The foliowing parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 489 5.36 mho/m
Measured Body TSL parameters (22.020.2)*C £824+6% 545 mho/m £ 8 %
Body TSL temperature change during test <t0*C — -
SAR result with Body TSL at 5250 MHz
SAR averaged over 1 ¢m” (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.38 Wikg
SAR for nominal Body TSL parameters normalized to 1W 73.6 Wkg £ 24.4 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Body TSL Condition
SAR measured 100 mW input power 2.10 Wikg
SAR for nominal Body TSL parametars normalized to 1W 20.9 Wikg £ 24.2 % (k=2)
Body TSL parameters at 5600 MHz
The foliowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 485 5.77 mhoim
Measured Body TSL parameters (22.0£02)°C 476+6% 591 mhaim £68 %
Body TSL temperature change during test <io'C e -
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.75 Wikg
SAR for nominal Body TSL parameters normalized to 1W T7.3 Wikg £24.4 % (k=2)
SAR averaged over 10 cm' (10 g) of Body TSL Condition
SAR measured 100 mW input power 220 Wikg
SAR for nominal Body TSL parameters normafizad to W 21,9 Wikg £ 24.2 % (k=2)
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Body TSL parameters at 5750 MHz
The following parameters and calculations were applied.

7Tl b eag

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°'C 48.3 5.94 mha/m
Measured Body TSL parameters (220+0.2)°C 47228% 6.11 mho/m £ 6 %
Body TSL temperature change during test <1.0*C - e
SAR result with Body TSL at 5750 MHz
SAR averaged over 1 ¢m' (1 g) of Body TSL Caondition
SAR measured 100 mW input power 7.45 Wikg
SAR for nominal Body TSL parameters normalized to 1W 744 Wikg £ 24.4 % (k=2)
SAR averaged over 10 ¢z’ (10 g) of Body TSL Condition
SAR measured 100 mW input power 210 Wikg
SAR for nominal Body TSL paramsaters normalized to 1W 20.9 Wikg * 24.2 % (k=2)
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point 52.10-4.23j0

Retumn Loss -28.7dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 59.20 - 3.00iQ

Return Loss -21.1d8
Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed to feed point 51.8Q + 2. 48jQ

Return Loss - 30.348
Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed to feed point 50.7Q - 3.30jQ

Return Loss -208.5d8
Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 58.80-1.83)0

Retumn Loss -21.7d8
Antenna Parameters with Body TSL at 5750 MHz

Impedance, transformed to feed point 53.00 + 4.58)0

Retum Loss - 25 508
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General Antenna Parameters and Design

Electrical Delay (one direction) 1.062 ns j

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

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

No excessive force must be applied to the dipole arms, because they might bend or the soidered
connections near the feedpoint may be damaged

Additional EUT Data

Manufactured by SPEAG l
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DASYS Validation Report for Head TSL Date: 03.20.2019
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1078

Communication System: CW. Frequency: 5250 MHz, Frequency: 5600 MHz,

Frequency: 5750 MHz,

Medium parameters used: f = 5250 MHz; o = 4.652 S/m; ¢, = 34,84 p = 1000

kg/m3, Medium parameters used: f = 5600 MHz; o = 5.063 S/m; €. = 34.48: p=

1000 kg/m3, Medium parameters used: f = 5750 MHz; o = 5.236 S/m: &, = 34.35; 4]

= 1000 kg/m3,

Phantom section: Center Section
DASYS5 Configuration:

* Probe: EX3DV4 - SN7514; ConvF(5.02, 5.02, 5.02) @ 5250 MHz, Calibrated:
8/27/2018, ConvF(4.41, 4.41, 4.41) @ 5600 MHz; Calibrated: 8/27/2018,
ConvF(4.47, 4.47, 4.47) @ 5750 MHz; Calibrated: 8/27/2018,

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

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

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

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

Dipole Calibration /Pin=100mW, d=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 67.01 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 31.1 Wrkg

SAR(1 g) = 7.6 Wikg; SAR(10 g) = 2.18 Wikg

Maximum value of SAR (measured) = 17.8 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 68.43 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 35.7 Wikg

SAR(1 g) = 8.02 Wikg; SAR(10 g) = 2.32 W/kg

Maximum value of SAR (measured) = 19.5 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 63.10 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 36.7 W/kg

SAR(1 g) = 7.9 W/kg; SAR(10 g) = 2.26 Wikg

Maximum value of SAR (measured) = 19.0 Wikg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL Date: 03.21.2019

Test Laboratory: CTTL, Beijing, China

DUT: Dipole §GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1078
Communication System: CW, Frequency: 5250 MHz, Frequency: 5600 MHz,
Frequency: 5750 MHz,

Medium parameters used: f = 5250 MHz; o = 5.446 S/m; er = 48.2; p = 1000 kg/m3,

Medium parameters used: f = 5600 MHz; o = 5.806 S/m; er = 47.56; p = 1000
kg/m3, Medium parameters used: f = 5750 MHz; 0 = 6.107 Sim; er = 47.22; p =
1000 kg/m3,

Phantom section: Right Section

DASYS Configuration:

* Probe: EX3DV4 - SN7514; ConvF(4.54, 4,54, 4.54) @ 5250 MHz; Calibrated:
8/27/2018, ConvF(4, 4, 4) @ 5600 MHz; Calibrated: 8/27/2018, ConvF(3.98,
3.88, 3.98) @ 5750 MHz;, Calibrated: 8/27/2018,

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

* Electronics: DAE4 Sn1331, Calibrated; 2/6/2019

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

* Measurement SW: DASY52, Version 52.10 (2), SEMCAD X Version 14.6.12
(7450)

Dipole Calibration /Pin=100mW, d=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 59.53 VV/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 29.8 Wikg

SAR(1 g) = 7.38 W/kg; SAR(10 g) = 2.1 Wikg

Maximum value of SAR (measured) = 17.1 W/kg

Dipole Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 61.54 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 34.1 Wikg

SAR(1 g) = 7.75 Wikg; SAR(10 g) = 2.2 W/kg

Maximum value of SAR (measured) = 18.9 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 60.01 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 34.6 W/kg

SAR(1 g) = 7.46 W/kg; SAR(10 g) = 2.1 Wikg

Maximum value of SAR (measured) = 19.0 Wrkg
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Impedance Measurement Plot for Body TSL
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Appendix E. DAE Calibration Data

Schmid & Partnier Engineenng AG s p e a 9

Zeughuusatrasaa 43, 2004 Zunch, Switzerling
Phang <41 44 245 G700, Fax <41 &4 245 G779
w5000 switd, Info@speng swiss

IMPORTANT NOTICE N

USAGE OF THE DAE4 w

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

Battery Exchange: The battery cover of the DAEZ unit Is fixed using a screw, over tightening the screw may cause
the threads inside the DAE to wear out.

Shipping of the DAE: Befote shipping the DAE 10 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 10 Indicate that a fragile Instrument is Inside

E-Stop Fallures: Touch detection may be maifunctioning dug to broken magnets in the E-stop. Rough handling of
the E-stop may lead to damage of these magnets, Touch and collision errors are often caused by dust and dint
accumuiated In the E-stop. To prevent E-stop fallure, the customer shall atways mount the probe to the DAE
carefully and keep the DAE unit In a non-dusty environment if not used for measurements.

Repair: Minor repairs are performed at no exira cost during the annual calibration. However, SPEAG reserves the
right to charge for any repair espacially if rough unprofessional handling caused the dafect.

DASY Configuration Files: Since the exact values of the DAE input resistances, as messured during the
calibration procedure of a DAE unil, are not used by the DASY softwara, 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 disassembied 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.

TN_EH190305AE DAE4 docx 07.03.2019
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Calibration Laboratory of Sy,

S/ ’/-; Schweizarischer Kafibrlardienst
Schmid & Partner * \\——&l IE'I:E g Service suisse d'étalonnage
Engineering AG ot Servizio svizzero di taraturs
Zeughausstrasse 43, 8004 Zurich, Switzertand N S  guiss Caliteation Service
(AT
Accraditad by the Swiss Accrediiation Sarvica (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Sarvice is one of the signatories to the EA
Multilateral Agreemeont for the recognition of callbration certificates

cient  Dekra CN (Auden) Centficate Mo: DAE4-1220_Apr20
CALIBRATION CERTIFICATE

Oujoct DAE4 - SD 000 D04 BM - SN: 1220

Calibeation peocodura(s) QA CAL-06.v30
Calibration procedure for the data acquisition electronics (DAE)

Calibeation date April 27, 2020

This calbration cantficate documents the traceablity to rational standards, which realize the physical units of measurements (S1)
The measuramants and the uncanaintes with confidance probablity ara ghven on the folowing peges und ars parnt of the catdicate

All catbrations hava bean conducted in the closed laboratary faciity: environment temperature {22 + 3)°C and humidiy < 70%.

Calibeasion Equipment used (METE critical foc calbiralion)

Primary Standards |00 Cal Date (Cortificate No.) Stheduled Caloration

Kalthiey Multimeter Type 2001 I SN 0310278 03-Sep-10 (No:25849) Sep-20

Secondary Standards e Check Data {in house) Sehetuled Check

Auto DAE Cafibration Unit SE UWS 053 AA 1001 09-Jan-20 (in houss chack) In house check: Jan-21

Calivrator Box V2.1 SE UMS 006 AA 1002 09-Jan-20 (In house check) In house check: Jan-21
MName Funcbon Sigrature

Calitrated by Erie Haindald Labaratory Technician i

Approved by: Swvan Khn Deputy Manages ‘ V @ Q U,u,[ (

issuad: Apnl 27, 2020

T'his cakbration ceificata shall not be moroduced axcepl in full without written spproval of the lsboratory
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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.

e 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
measurement.

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

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

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

» Input Offset Measurement. Output voltage and statistical results over a large number of
zero voltage measurements.

* Input Offset Current: Typical value for information; Maximum channe! 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 measuremant.

* Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

«  Power consumption: Typical value for information. Supply currents in various operating
modes.
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DC Voltage Measurement
AJD - Converter Resolution nominal
High Range: 1ILSB = 81V, full range = -100...4300 mV
Low Range: 1ILSB= 61nV full range =  -1......+3mV
DASY measurement parameters: Auto Zero Time: 3 sec. Measuring time: 3 sec

Calibration Factors X : 4 z
High Range 405.230 £ 0.02% (k=2) | 404.950 + 0.02% (k=2) | 404.182 + 0.02% (k=2)
Low Range 3.97907 + 1.50% (k=2) | 3.99574 + 1.50% (k=2) | 3.98653 + 1.50% (k=2)

Connector Angle

[ Connector Angle (o be used in DASY system 1760"%+1° ]

Certlicate No: DAE4-1220_Apr20 Page 3ot 5

Report no.: 2050534R-RF-US-P09V01 Page: 85 of 87



DEKRA Testing and Certification (Suzhou) Co., Ltd.
No0.99 Hongye Rd., Suzhou Industrial Park, Suzhou, 215006, Jiangsu, China
TEL: +86-512-6251-5088 / FAX: +86-512-6251-5098

D DEKRA

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

High Range Reading (pV) Difference (uV) Error (%)
Channel X + Input 20003694 3.19 0.00
Channel X + Input 20006.94 1.76 0.01
Channel X - Input -20004.05 218 -0.01
Channel Y + Input 200035.18 143 0.00
Channel Y + Input 20005.00 -0.04 -0.00
Channel Y = Input -20008.08 -1.69 0.01
Channel Z + Input 20003488 1.14 0.00
Channel Z + Input 20004.33 0.70 0,00
Channel Z - Input -20006.41 0.03 -0.00
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2000.73 0.19 -0.01
Channel X + Input 200.42 .56 -0.28
Channel X - Input -199.46 0.51 026
Channel Y + Input 2001.06 0.27 0.01
Channel ¥ + Input 199.67 -1.18 -0.59
Channel Y - Input -200.11 -1.02 051
Channel Z + Input 2000.50 -0.23 -0.01
Channel Z + Input 200.06 -0.76 -0.38
Channel Z - Input -200.08 -0.96 0.48
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sac; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (1V) Average Reading (uV)
Channel X 200 957 7.80
- 200 -7.56 819
Channel Y 200 8,07 B3
- 200 645 6.68
Channel Z 200 12.95 12.24
- 200 -13.67 -14.19
3. Channel separation
DASY measurement paramaters: Auto Zero Time: 3 sec: Measuring time: 3 sec
Input Voltage {(mV) | Channel X (uV) | Channel Y (uV) Channel Z (uV)
Channel X 200 1.05 -3.73
Channel Y 200 7.34 247
Channel Z 200 845 5.69
Corificate No: DAE4-1220_Ape20 Page 4 ol 5

Report no.: 2050534R-RF-US-P09V01

Page: 86 of 87



DEKRA Testing and Certification (Suzhou) Co., Ltd.
No0.99 Hongye Rd., Suzhou Industrial Park, Suzhou, 215006, Jiangsu, China
TEL: +86-512-6251-5088 / FAX: +86-512-6251-5098

D DEKRA

4. AD-Converter Values with inputs shorted

DASY measurement paramaters: Auto Zero Time: 3 sec; Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 15875 14293
Channel Y 16017 16505
Channel Z 15702 15823

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

Input 1OMQ
Average (V) | min. Offset (uV) | max. Offset (uv) | ' ‘(’u“‘,';""’"
Channel X 0.72 026 180 0.43
Channel ¥ 024 -1.36 V.77 044
Channel Z .54 -1.64 0.95 0.44
6. Input Offset Current
Nominal Input circuitry ofiset current on all channels: <25fA
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200

8. Low Battery Alarm Voltage (Typical values for information)

Typlcal values Alarm Level (VDC)

Supply (+ Vee) +7.9

Supply (- Vec) -7.6
9. Power Consumption (Typical values for information)

Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)

Supply (+ Veco) +0.0 +6 +14

Supply (- Vec) -0.01 -8 -9
Cerificate No: DAE4-1220_Apr20 Pago 5ot 5
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