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Progbets A TUVRheinland®
STATEMENT OF COMPLIANCE
TESTITEM SPECIFICATION RESULT
Specific Absorption Rate - CFR Title 47 Part 2 Subpart J Section 2.1093
o IEEE 1528-2013
Wi-Fi 802.11 KDB 447498 D01
b/g/n(20M/40M) - 2.4GHz PASS

Band

KDB 865664 D01 D02
KDB 248227 D01
KDB 941225 D07

This device complies with Specific Absorption Rate (SAR) for general population/uncontrolled exposure
limits (1.6W/kg) specified in CFR Title 47 Part 2 Subpart J Section 2.1093 and ANSI/IEEE C95.1-1992.

This device has been tested in accordance with the measurement methods and procedure specified in
IEEE 1528-2013 and Published RF exposure KDB procedures.

Refer to the maximum results of Specific Absorption Rate (SAR) durning testing as below.

EXPOSURE
FREQUENCY BAND T HIGHEST REPORTED SAR;; VALUE (W/KG)
802.11 b/g/n - 2.4GHz Band Body 1.38
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Revision History

A_ TUVRheinland®

Rev. Date Revisions Revised By
00 1-Mar-2017 Initial Issue Sam Kuo
01 7-Apr-2017 1 Modification Sam Kuo

This test report contains a reference to the previous version test report that it replaces.
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1. General Remarks

1.1 Complementary Materials

All attachments are integral parts of this test report. This applies especially to the following
appendix:

Appendix A: Photographs of the test set-up
Appendix B: System check

Appendix C: Test Plots of SAR Measurement
Appendix D: Calibration Certificate

2. Test Facilities

TUVRheinland Taiwan Co., Ltd.
13F. No. 758, Sec. 4, Bade Rd., Taipei 105, Taiwan, R. O. C.

2.1 Test Environment

Ambient Temperature: 20 - 24°C
Tissue Simulating Liquid: 22 +2°C
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3. SAR Measurement System

3.1 SAR Measurement System

The DASY5 System for performing compliance tests consists of the following items:

e A standard high precision 6-axis robot (Staubli RX family) with controller and software. An arm
extension for accommodating the data acquisition electronics (DAE).

e A dosimetric probe, i.e. an isotropic E-field probe optimized and calibrated for usage in tissue
simulating liquid. The probe is equipped with an optical surface detector system.

e A data acquisition electronic (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.

e Aunit to operate the optical surface detector which is connected to the EOC.

e The Electro-Optical Coupler (EOC) performs the conversion from the optical into a digital electric
signal of the DAE. The EOC is connected to the DASY5 measurement server.

e The DASY5 measurement server, which performs all real-time data evaluation for field
measurements and surface detection, controls robot movements and handles safety operation. A
computer operating Windows XP.

e DASYS5 software and SEMCAD data evaluation software.

e Remote control with teach panel and additional circuitry for robot safety such as warning lamps, etc.
e The generic twin phantom enabling the testing of left-hand and right-hand usage.

e The device holder for handheld mobile phones.

e Tissue simulating liquid mixed according to the given recipes.

e System validation dipoles allowing to validate the proper functioning of the system.
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Figure 1. SAR Lab Test Measurement Set-up
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3.2 System Components

EX3DV4 Probe Specification

Construction Symmetrical design with triangular core Built-in shielding against static charges
PEEK enclosure material (resistant to organic solvents, e.g., DGBE)
Calibration ISO/IEC 17025 calibration service available
Frequency 10 MHz to > 6 GHz, Linearity: + 0.2 dB, (30 MHz to 6 GHz)
Directivity 1+ 0.3 dB in HSL (rotation around probe axis) + 0.5 dB in tissue material (rotation
normal to probe axis)
Dynamic Range 10 yW/g to > 100mW/g Linearity: + 0.2dB (noise: typically < 1 yW/qg)
Dimensions Overall length: 330 mm (Tip: 20mm)
Tip diameter: 2.5mm (Body: 12mm) Typical distance
From probe tip to dipole centers: 1mm
Application High precision dosimetric measurements in any exposure scenario.
Only probe which enables compliance testing for frequenies up to 6 GHz with
precision of better 30%
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Device Holder

Device holder for Head-Held Transmitters Device holder for Laptops and Tablets

The DASY device holder is designed to cope with the die rent positions given in the standard.

It has two scales for device rotation (with respect to the body axis) and device inclination (with respect to the
line between the ear reference points). The rotation centers for both scales is the ear reference point (ERP).
Thus the device needs no repositioning when changing the angles.

The amount of dielectric material has been reduced in the closest vicinity of the device, since measurements
have suggested that the inference of the clamp on the test results could thus be lowered.

Phantom Description

Phantom for compliance testing of handheld and body-mounted wireless devices in the frequency range of
30 MHz to 6 GHz. ELI is fully compatible with the IEC 62209-2 standard and all known tissue simulating
liquids. ELI has been optimized regarding its performance and can be integrated into our standard phantom
tables. A cover prevents evaporation of the liquid. Reference markings on the phantom allow installation of
the complete setup, including all predefined phantom positions and measurement grids, by teaching three
points. The phantom is compatible with all SPEAG dosimetric probes and dipoles.

Shell Thickness: 2+£0.2 mm
Filling Volume: Approx. 30 liters
Dimensions: 190x600x0 mm (H x L x W)
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3.3 Scanning Procedure

The DASYS5 installation includes predefined files with recommended procedures for measurements
and validation. They are read-only document files and destined as fully defined but unmeasured
masks. All test positions (head or body-worn) are tested with the same configuration of test steps
differing only in the grid definition for the different test positions.

Step 1: Power Reference Measurement

The “reference” and “drift” measurements are located at the beginning and end of the batch process.
They measure the field drift at one single point in the liquid over the complete procedure. The
indicated drift is mainly the variation of the DUT’s output power and should vary max. £ 5%.

The “surface check” measurement tests the optical surface detection system of the DASY5 system
by repeatedly detecting the surface with the optical and mechanical surface detector and comparing
the results. The output gives the detecting heights of both systems, the difference between the two
systems and the standard deviation of the detection repeatability. Air bubbles or refraction in the
liquid due to separation of the sugar-water mixture gives poor repeatability (above £ 0.1mm). To
prevent wrong results tests are only executed when the liquid is free of air bubbles. The difference
between the optical surface detection and the actual surface depends on the probe and is specified
with each probe.

Step 2: Area Scan

The Area Scan is used as a fast scan in two dimensions to find the area of high field values before
running a detailed measurement around the hot spot. Before starting the area scan a grid spacing is
set according to FCC KDB Publication 865664. During scan the distance of the probe to the phantom
remains unchanged. After finishing area scan, the field maxima within a range of 2 dB will be
ascertained.

Step 3: Zoom Scan

After the maximum interpolated values were calculated between the points in the cube, the SAR was
averaged over the spatial volume (1g or 10g) using a 3D-Spline interpolation algorithm. The 3D-
spline is composed of three one-dimensional splines with the “Not a knot” condition (in x, y, and z
directions). The volume was then integrated with the trapezoidal algorithm.

Spatial Peak Detection

The procedure for spatial peak SAR evaluation has been implemented and can determine values of
masses of 1g and 10g, as well as for user-specific masses. The DASY5 system allows evaluations
that combine measured data and robot positions.

During a maximum search, global and local maxima searches are automatically performed in 2-D
after each Area Scan measurement with at least 6 measurement points. It is based on the evaluation
of the local SAR gradient calculated by the Quadratic Shepard’s method. The algorithm will find the
global maximum and all local maxima within -2 dB of the global maxima for all SAR distributions.

Extrapolation routines are used to obtain SAR values between the lowest measurement points and
the inner phantom surface. The extrapolation distance is determined by the surface detection
distance and the probe sensor offset. Several measurements at different distances are necessary for
the extrapolation. Extrapolation routines require at least 10 measurement points in 3-D space.

They are used in the Zoom Scan to obtain SAR values between the lowest measurement points and
the inner phantom surface. The routine uses the modified Quadratic Shepard’s method for
extrapolation.

A Z-axis scan measures the total SAR value at the x-and y-position of the maximum SAR value found during
the cube scan. The probe is moved away in z-direction from the bottom of the SAM phantom in 5mm steps.

Step 4: Power drift measurement

The Power Drift Measurement measures the field at the same location as the most recent power reference
measurement within the same procedure, and with the same settings. The Power Drift Measurement gives
the field difference in dB from the reading conducted within the last Power Measurement. This allows a user
to monitor the power drift of the device under test within a batch process. The measurement procedure is
the same as Step1.
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4. List of Test and Measurement Instruments

Dielectric Property Measurements

Equipment Manufacturer  |Model No. Serial No. Last Cal Date gglt.eDue
Network Analyzer Keysight E5080A MY55200677 26-Mar-16 | 25-Mar-18
Dielectric Probe kit Agilent 85070E 8710-2036 N/A N/A
Shorting block Agilent 85070E 60003 N/A N/A
Digital Thermometer WISEWIND 1509 509Q24R 16-May-16 |[15-May-17
Pocket Digital Thermometer DGS A9SA-ST9215C| 160520302 16-May-16 |15-May-17
System check
Equipment Manufacturer  |Model No. Serial No. Last Cal Date gglt.eDue
Signal Generator Agilent N5171B MY53050377 | 8-Mar-17 | 7-Mar-18
Power Sensor Agilent U2021XA MY53480013 | 8-Mar-17 | 7-Mar-18
Amplifier EMCI EMC2830P 980325 N/A N/A
Directional coupler Woken 0110A056010-10| COM6B5JW1A3 N/A N/A
E-Field Probe Speag EX3DV4 7400 9-May-16 | 8-May-17
Data Acquisiton Electronics Speag DAE4 855 26-May-16 |25-May-17
System Validation Diploe Speag D5GHzV2 1235 10-May-16 | 9-May-17
System Validation Diploe Speag D2450V2 804 24-May-16 [23-May-17
Other

. , Cal. Due
Equipment Manufacturer  |Model No. Serial No. Last Cal Date Date
Spectrum Analyzer R&S FSP30 837866/009 13-Jan-17 | 12-Jan-18
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5. Device Under Test

5.1 Device Overview

A TUVRheinland®

Band & Mode Operating Modes Tx Frequency
2.4 GHz WLAN Data 2412 — 2462 MHz
Bluetooth Data 2402 — 2480 MHz

5.2 Conducted Power

This device operates using the following maximum and modulated average output power specifications. SAR
values were scaled to the maximum allowed power to determine compliance according to KDB 447498 DO1.

Mode / Band Modulated Average (dBm)
IEEE 802.11b (2.4GHz) - Maximum 18
SISO Average Output 17.5
IEEE 802.11g (2.4GHz) - Maximum 16
SISO Average Output 15.7
IEEE 802.11n20M Maximum 15
(2.4GHz) - SISO Average Output 14.7
IEEE 802.11n40M Maximum 15
(2.4GHz) - SISO Average Output 14.5
Maximum 3.5
Bluetooth

Average Output 3.2

Maximum 2.5

Bluetooth LE

Average Output 24

5.3 DUT Testing Position

Since this Handheld Computer can be used in close proximity to the human. According to technical
standards, this device was tested for SAR compliance in Body-worn specified in KDB 941225 D0O7.
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5.4 SAR Test Considerations (Test Configurations)

1. WLAN and BT share the same antenna path and it can’t transmit simultaneously.

2. Per FCC KDB 447498 D01, BT SAR testing is not required because output power is accordance with low-
power exclusion levels.

3. For test separation distances <50mm or >50mm, and the frequency at >100MHz to 6GHz, the SAR test
exclusion threshold is determined according to KDB 447498 D01 Appendix A, B.

Max. Max. Top side Right side Left side
tune-up tune-up
Mode
Pdogver Po‘o’\?r Ant. To | Exclusion | Require | Ant. To | Exclusion | Require | Ant. To | Exclusion | Require
(dBm) (mW) surface | threshold SAR surface | threshold SAR surface | threshold SAR
(mm) (mW) testing? (mm) (mW) testing? (mm) (mW) testing?
WLAN
oasGHz | 145 28.2 17 29 No 7 10 Yes 75 296 No
Max. Max. Front side Back side Bottom side
tune-up tune-up
Mode
Pdogver Pov\ﬁr Ant. To | Exclusion | Require | Ant. To | Exclusion | Require | Ant. To | Exclusion | Require
(dBm) (mW) surface | threshold SAR surface | threshold SAR surface | threshold SAR
(mm) (mW) testing? (mm) (mW) testing? (mm) (mW) testing?
WLAN Less Less
2 45GHz 14.5 28.2 than 5 10 Yes than 5 10 Yes 129 796 No

5.5 Test Operation and Test Software

For WLAN SAR testing, use chipset specific software to control the EUT, and makes it transmit in maximum
power.
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5.6 Conducted Power Table

Average power (dBm) Duty Cycle %
Frequency Tune-Up
Mode Channel (MH2) Data Rate Limit 100
1Mbps 2Mbps 5.5Mbps 11Mbps
CH 1 2412 17.4 17.3 171 16.9 18
802.11b CH®6 2437 17.5 17.3 17 16.8 18
CH 11 2462 17.4 17.2 17 16.8 18
Average power (dBm) Duty Cycle %
Frequency Tune-Up
Mode Channel (MH2) Data Rate Limit 100
6Mbps | 9Mbps | 12Mbps | 18Mbps | 24Mbps | 36Mbps | 48Mbps | 54Mbps
CH 1 2412 15.6 15.4 15.1 14.9 14.7 14.5 14.3 141 16
802.11g CH6 2437 15.7 15.5 15.3 15.1 14.9 14.6 14.3 141 16
CH 11 2462 15.6 15.4 15.1 14.9 14.7 14.4 14.2 14 16
Duty
Average power (dBm) Cycle
%
Frequency Tune-Up
Mode RS Ghannel N Sy sy MCS Index Limit 100
MCSO0 MCS1 MCS2 MCS3 MCS4 MCS5 MCS6 MCS7
CH 1 2412 14.7 14.5 14.3 14.1 13.9 13.7 13.4 13.1 15
802.11n- CH6 2437 14.6 14.4 141 13.9 13.7 13.5 13.2 13 15
HT20
CH 11 2462 14.6 14.3 14.1 13.8 13.5 13.3 13.1 12.9 15
Duty
Average power (dBm) Cycle %
Frequency Tune-Up
Mode Channel (MHz) MCS Index Limit 100
MCSO0 MCS1 MCS2 MCS3 MCS4 MCS5 MCS6 MCS7
CH 1 2412 14.4 14.2 14 13.8 13.5 13.2 13 12.7 15
802.11n- CH6 2437 14.4 14.1 13.9 13.7 13.4 13.1 12.9 12.6 15
HT40
CH 11 2462 14.5 14.3 14.1 13.9 13.7 13.5 13.2 12.9 15
Mode 2.4 Bluetooth Tqu.] =l
imit
GFSK 2.6 3.5
8-DPSK 3.2 3.5
LE 2.4 2.5
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5.7 Summary of SAR test results

Tune-up
Band | Mode | oot (‘f:‘;:’)““‘:"" ch. (':V’IeH‘l') pata g il el g;‘:lye ‘o nﬁe;ssuAr;d F:egpgrA‘;d Note

(dBm) | (@Bm) | Fack % | (dB) | (Wkg) | (Wikg)
WLAN2.4G| 802.11b | Frontside | 0 | Antt | 6 | 2437 | 1Mbps | 17.5 | 18 | 122 | 100 | -005 | 000717 | o0.01
WLAN2.4G| 802.11b | Backside | 0 | Antt | 1 | 2412 | 1Mbps | 17.4 | 18 | 1482 | 100 | 012 | 112 1.29
WLAN2.4G| 802.11b | Backside | 0 | Antt | 6 | 2437 | tMbps | 17.5 | 18 | 122 | 100 | -000 | 123 138
WLAN2.4G| 802.11b | Backside | 0 | Ant1 | 6 | 2437 | tMops | 175 | 18 | 122 | 100 | 019 | 121 136
WLAN2.4G| 802.11b | Backside | 0 | Ant1 | 11 | 2462 | iMops | 17.4 | 18 | 1482 | 100 | o018 | 1.13 13
WLAN2.4G| 802.11b | Rightside | 0 | Antt | 6 | 2437 | 1Mbps | 17.4 | 18 | 1482 | 100 | -002 | 0016 | 0.02

Refer to Appendix C for detailed test reports
*- repeated at the highest SAR measurement according to KDB 865664 D01

Notes:

1. Batteries are fully charged at the beginning of the SAR measurements.

2. Liquid tissue depth is at least 15cm for 2.4GHz SAR measurements.

3. SAR results must be scaled to the maximum allowed power according to KDB 447498 D02.

4. SAR measurement procedure for the Handheld computer is described in KDB 941227 D07.

5. According to KDB 865664 D01, SAR measurement variability must be assessed for each frequency band.
When the original highest measured SAR is = 0.8 W/kg, repeated that measurement once.
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6. System Verification

6.1 Dielectric Property Measurements

The temperature of the tissue-equivalent medium used during measurement must also be within 18°C to
25°C and within £2°C of the temperature when the tissue parameters are characterized.

The dielectric parameters must be measured before the tissue-equivalent medium is used in a series of SAR
measurements. The parameters should be re-measured after each 3 — 4 days of use; or earlier if the
dielectric parameters can become out of tolerance; for example, when the parameters are marginal at the
beginning of the measurement series.

Tissue dielectric parameters were measured at the low, middle and high frequency of each operating
frequency range of the test device.

The depth of the tissue simulant in the flat section of the phantom was = 15 cm (Frequency <3GHz) or = 10
cm (Frequency > 3GHz) during all tests.

Measured Tissue Properties

Date Freq. Liquid Parameters Measured Target Delta (%) Limit £(%)
(MHz)

Eak Body Relative Permittivity (er) 54.205 52.75 -2.76 5
17-Feb-2017 2412 Conductivity (o (S/m)) 1.89 191 1.04 5
17-Feb-2017 Body Relative E«e_rmltt|V|ty (r) 54.129 52.72 -2.68 5

2437 Conductivity (o (S/m)) 1.929 1.94 0.44 5

Eak Body Relative Permittivity (er) 54.1 52.7 -2.66 5
17-Feb-2017 2450 Conductivity (o (S/m)) 1.047 1.05 0.15 5

Eak Body Relative Permittivity (er) 54.073 52.68 -2.64 5
17-Feb-2017 2462 Conductivity (o (S/m)) 7.961 1.97 0.31 5
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6.2 Test System Check

The SAR system must be validated against its performance specifications before it is depolyed.

A system check measurement was made following the determination of the dielectric parameters of the
tissue simulating liquid, using the dipole validation kit. A power level of 250 mW for 2.4GHz band or
100mW for 5GHz band as supplied to the dipole antenna, which was placed under the flat section of the
twin SAM phantom. The system check results (dielectric parameters and SAR values) are given in the
following table.

System check results have to be equal or near the values determined during dipole calibration with the
relevant liquids and test system (x10%)

System Performance Check Results

) Input . Measured Target

Date Frf&‘,‘fzr)‘cy Tt|ss:e Power D'Srjﬁl'e Pg;,k\’le %ﬁ\ﬁ 1gSAR | 19 SAR | Delta (%)
yp (mW) (W/kg) (W/kg)

7-Apr-2017 2450 Body 250 804 7400 855 11.7 12.7 -7.87
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Fig 8.3.1 System Performance Check Setup Fig 8.3.2 Setup Photo
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7. Antenna Location

7mm I )I

Back view of EUT
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8. Measurement Uncertainty

urement Uncentainty evaluation template for EUT SAR test

3 1528 30MHz- 6GHz

A c D E _|If B h=c*f/e li=c*gl/e |k

Tolerance/ g Div

. . . . Probability |,, .

Source of Uncertainty  |Uncertainty Distribut Valu |c
istribu

Standard  |vi, or

ci (10g) :
uncertainty [Veff

Measurement system
Pr n."!\' calibration(under 6.30% N 1 I L 6.30% 6.30%
6Ghz)
Axial Isotropy 0.50% R 0.29% 0.20%
Hemispherical Isotropy 1.30% R 0.75%
ect 2.00% R 1.15%
Linearity 0.60% R 0.35%
Modulation Response 2A00% R 1.39%

System Detection Limits 1.00% R 1.73] 1 | 0.58% 0.58%

Readout Electronics 0.30% N 1 1 1 0.30% 0.30%]°
Response time 0.80% R 1.73] 1 1 0.46% 0.46%
I | 2.60% R 1.73] 1 1 1.50% 1.50%

3.00% R 1.73 1 1 1.73%

3.00% R 1.73 | 1 1.73% 1.73%

Probe positioner

0.80% R 1.73] 1 | 0.46¢ 0.46%
Mechanical restrictions i

Probe Positior with - ]

6.700% R 1.73 1 | 3.87% 3.87%

respect to phantom shell

Max SAR Eval 1.00% R 1.73) 1 1 0.58% 0.58%
Test related
Test sample positioning
Device Holder

2.90% N 2.90% 2.90%

on

3.60% N | 1 1 3.60% 3.60%(5

Power scaling 0.00% R 1.73 1 1 0.00% 0.00%
Drift
\Phantom and Setup
Phantom Uncertainty 7.60% R 1.73! 1 1 1.39% 4.30%| -
R correction 1,904 R 1.73 1 0.84 1.10% 0.92%M

[ output power 5.00% R, 1.73 1 1 2.89% 2.89%

5.00% R 1.73] 0.78 0.71 2.25% 205% M
uvitylmeas.)

e 5.00% R 1.73 0.6 0.49 1.73% L41% M
ermutivitylmeas. )

Temp. unc. -
Conductivity
Temp. unc. -

Permittivity

3A0% R L.73 0.78 0.71 1.53% 1.39% M

0.40% R 1.73 023 0.26 0.05% 0.06% M

.h.\. standard RSS 11.34% 11.23% 748
uncertainty
Expant uncertainty (95%

al), 22.69% 22.46%
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Appendix B: System Check

Date: 6-Jun-2017

Dipole 2450MHz_SN:804

TUV Test Services, a test lab operated by TUV Corporation at Taipei, Taiwan
Communication System: CW;Frequency: 2450 MHz;

Medium parameters used: f = 2450 MHz; 0 = 1.947 mho/m; ¢, = 54.1; p = 1000 kg/m°
Phantom section: Flat Section

DASY Configuration

« Probe: EX3DV4 - SN7400;ConvF(7.18, 7.18, 7.18);Calibrated: 5/9/2016
« Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn855;Calibrated: 5/26/2016

« Measurement SW: DASY52, Version 52.6 (2)

Configuration/CW/Area Scan (81x81x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 18.024 mW/g

Configuration/CW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 98.010 V/m; Power Drift =-0.17 dB

Peak SAR (extrapolated) = 23.305 W/kg

SAR(1 g) =11.7 mW/g; SAR(10 g) = 5.53 mW/g

Maximum value of SAR (measured) = 17.614 mW/g

-4.20
-8.41
-12.61

-16.82

-21.02

0dB=17.610mW/g
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Appendix C: Test Plots of SAR Measurement

Date: 6-Jun-2017

WLANS02.11b_Body-worn_Back side_CH6_0mm

TUV Test Services, a test lab operated by TUV Corporation at Taipei, Taiwan
Communication System: WLAN 2.45G;Frequency: 2437 MHz;

Medium parameters used: f = 2437 MHz; o = 1.929 mho/m; ¢, = 54.129; p = 1000 kg/m®
Phantom section: Flat Section

DASY Configuration

« Probe: EX3DV4 - SN7400;ConvF(7.18, 7.18, 7.18);Calibrated: 5/9/2016
« Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn855;Calibrated: 5/26/2016

Measurement SW: DASY52, Version 52.6 (2)

Configuration/WLAN b/Area Scan (101x161x1): Measurement grid: dx=12mm,
dy=12mm
Maximum value of SAR (interpolated) = 2.069 mW/g

Configuration/WLAN b/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 1.580 V/m; Power Drift =-0.09 dB

Peak SAR (extrapolated) = 3.722 W/kg

SAR(1 g) =1.23 mW/g; SAR(10 g) = 0.492 mW/g

Maximum value of SAR (measured) = 2.455 mW/g

-h.76
-11.51
-17.27

-23.02

-28.78

0 dB = 2.450mW/g
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Date: 6-Jun-2017

WLANS02.11b_Body-worn_Back side_CH6_0mm

TUV Test Services, a test lab operated by TUV Corporation at Taipei, Taiwan
Communication System: WLAN 2.45G;Frequency: 2437 MHz;

Medium parameters used: f = 2437 MHz; 0 = 1.929 mho/m; ¢, = 54.129; p = 1000 kg/m®
Phantom section: Flat Section

DASY Configuration

« Probe: EX3DV4 - SN7400;ConvF(7.18, 7.18, 7.18);Calibrated: 5/9/2016
« Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn855;Calibrated: 5/26/2016

« Measurement SW: DASY52, Version 52.6 (2)

Configuration/WLAN b/Area Scan (101x161x1): Measurement grid: dx=12mm,
dy=12mm

Maximum value of SAR (interpolated) = 2.058 mW/g

Configuration/WLAN b/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 1.442 V/m; Power Drift =-0.19 dB

Peak SAR (extrapolated) = 3.722 W/kg

SAR(1 g) =1.21 mW/g; SAR(10 g) = 0.488 mW/g

Maximum value of SAR (measured) = 2.444 mW/g

-h.7b
-11.51
-17.27

-23.02

-28.78

0 dB = 2.450mW/g
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Date: 6-Jun-2017

WLANS02.11b_Body-worn_Back side_CH1_0mm

TUV Test Services, a test lab operated by TUV Corporation at Taipei, Taiwan
Communication System: WLAN 2.45G;Frequency: 2412 MHz;

Medium parameters used: f = 2412 MHz; o = 1.89 mho/m; ¢, = 54.205; p = 1000 kg/m®
Phantom section: Flat Section

DASY Configuration

« Probe: EX3DV4 - SN7400;ConvF(7.18, 7.18, 7.18);Calibrated: 5/9/2016

« Sensor-Surface: 2mm (Mechanical Surface Detection), Sensor-Surface:
4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn855;Calibrated: 5/26/2016

« Measurement SW: DASY52, Version 52.6 (2)

Configuration/WLAN b/Area Scan (101x161x1): Measurement grid: dx=12mm,
dy=12mm
Maximum value of SAR (interpolated) = 2.291 mW/g

Configuration/WLAN b/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 0.696 V/m; Power Drift = 0.12 dB

Peak SAR (extrapolated) = 3.293 W/kg

SAR(1 g) =1.12 mW/g; SAR(10 g) = 0.445 mW/g

Maximum value of SAR (measured) = 1.395 mW/g

-4.97
-9.94
-14.90

-19.87

-24.84

0dB =1.400mW/g

Page 22 of 45



Produk ¥ .
Products A_ TUVRheinland®

Date: 6-Jun-2017

WLANS02.11b_Body-worn_Back side_CH11_0mm

TUV Test Services, a test lab operated by TUV Corporation at Taipei, Taiwan
Communication System: WLAN 2.45G;Frequency: 2462 MHz;

Medium parameters used: f = 2462 MHz; o = 1.961 mho/m; ¢, = 54.073; p = 1000 kg/m®
Phantom section: Flat Section

DASY Configuration

« Probe: EX3DV4 - SN7400;ConvF(7.18, 7.18, 7.18);Calibrated: 5/9/2016
« Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn855;Calibrated: 5/26/2016

« Measurement SW: DASY52, Version 52.6 (2)

Configuration/WLAN b/Area Scan (101x161x1): Measurement grid: dx=12mm,
dy=12mm

Maximum value of SAR (interpolated) = 2.188 mW/g

Configuration/WLAN b/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 1.099 V/m; Power Drift = 0.18 dB

Peak SAR (extrapolated) = 3.348 W/kg

SAR(1 g) =1.13 mW/g; SAR(10 g) = 0.461 mW/g

Maximum value of SAR (measured) = 2.203 mW/g

-h.78
-11.57
-17.35

-23.14

-28.92

0 dB =2.200mW/g
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Date: 6-Jun-2017

WLANS02.11b_Body-worn_Front side_CH6_0mm

TUV Test Services, a test lab operated by TUV Corporation at Taipei, Taiwan
Communication System: WLAN 2.45G;Frequency: 2437 MHz;

Medium parameters used: f = 2437 MHz; 0 = 1.929 mho/m; ¢, = 54.129; p = 1000 kg/m®
Phantom section: Flat Section

DASY Configuration

« Probe: EX3DV4 - SN7400;ConvF(7.18, 7.18, 7.18);Calibrated: 5/9/2016
« Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn855;Calibrated: 5/26/2016

« Measurement SW: DASY52, Version 52.6 (2)

Configuration/WLAN b/Area Scan (101x161x1): Measurement grid: dx=12mm,
dy=12mm
Maximum value of SAR (interpolated) = 0.021 mW/g

Configuration/WLAN b/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 1.075 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 0.016 W/kg

SAR(1 g) =0.00717 mW/g; SAR(10 g) = 0.00258 mW/g

Maximum value of SAR (measured) = 0.010 mW/g

dB

-10.00
-20.00
-30.00
-40.00

-h0.00

0 dB = 0.010mW/g
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Date: 6-Jun-2017

WLANS02.11b_Body-worn_Right side_CH6_0mm

TUV Test Services, a test lab operated by TUV Corporation at Taipei, Taiwan
Communication System: WLAN 2.45G;Frequency: 2437 MHz;

Medium parameters used: f = 2437 MHz; 0 = 1.929 mho/m; ¢, = 54.129; p = 1000 kg/m®
Phantom section: Flat Section

DASY Configuration

« Probe: EX3DV4 - SN7400;ConvF(7.18, 7.18, 7.18);Calibrated: 5/9/2016

« Sensor-Surface: 2mm (Mechanical Surface Detection), Sensor-Surface:
4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn855;Calibrated: 5/26/2016

« Measurement SW: DASY52, Version 52.6 (2)

Configuration/WLAN b/Area Scan (61x161x1): Measurement grid: dx=12mm,
dy=12mm
Maximum value of SAR (interpolated) = 0.037 mW/g

Configuration/WLAN b/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 0.281 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 0.028 W/kg

SAR(1 g) =0.016 mW/g; SAR(10 g) = 0.00769 mW/g

Maximum value of SAR (measured) = 0.018 mW/g

-10.00
-20.00
-30.00

-40.00

-h0.00

0 dB = 0.020mW/g
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Appendix D: Calibration Certificate

FEAMM = SN T4i00 Mo @ 2018

Probe EX3DV4

SN:7400

Manufactured: November 19, 2015
Calibrated: May 9, 2016

Calibrated for DASY/EASY Systems

{Mabe: ron porpatible with DREYD syol

Carifcabs hor CHA-THE_Way b Page 3af 11
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A TUVRheinland®

A= SN 7400 May 8, e

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7400

Basic Calibration Parameters

Senmpor X Fenmor ¥ [ Fenmor I Une =] |
Mo {ubiim] T | 040 | 043 0.48 101 % |
DCP iy 00E [ [T 1 0.8
Modulation Calibration Parameters
[ty Cammuricatian §ystem Nams T | & [ [ 0 | wm | U’
|| dE | dEvv 48 | v =2y
a CH x| oo o0 1.0 OO0 | 1813 | $36%
'v] oo [ om | 20 | 4618
i Jz] oo | oo 1.0 T

| Tha raported uncertainty of measurement is stated as the standand uncartainty of massuremant
| multiped by the cowerage factor k=2, which for a normal distibulion corespands 1o & coverages
probability of approximately 95%.

* They uncasminies of Borm XY .7 doaot a¥ect e E'Seid uncertzanty irmide TEL [see Pages 5and B
® Mamercsd Lreoasion pran sie: unzererty ngt recunec

¥ LISgen iy 8 M0 LA T e AT B i IESEON aEphAY] ABngila! Bl en Bnd i eapresead fon i sguaie of the
Pl wab

Carificais No: EX-T400_Mayid Paged of 11
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EXI0NE- SH- 1400 Mg 2 2OHG

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7400

Calibration Parameter Datermined in Head Tiggue Simulating Media

[ Fealative | Conductisity Capth™ [ Wnc |
_fmez® | Permitivey” |50my” ComvF X | Comef ¥ | ComPZ | mpha® | (mmjy k=2
450 =3 1.680 AL ek k) 036 oEn $120% |
5200 30 466 4.03 453 | 493 | 040 | 180 | #131%
5300 L] 4TE &7 477 477 040 180 | #131% |
|
55{ BE 4.56 4.67 467 467 048 1,50 +13.1%
5600 X5A a7 4.48 448 448 | 050 1.80 $131 %
B800 53 27 4.0 4.2 4.2 050 1.80 #1341 %

rmuwmmmra1mum«wwummrﬂlmh¢-|_rm4n-1n|-mhd|n: 50 MHz Tha
unsErEREtp £ e ABE ol 18 CordF ustalanty d Cabbidan Pegumcy il uwrrrh I el Cabe ey tand. Fasmusny vily
Dot 300 WHE 8 2 10 26, S0, B el 70 MHE bor CoreF oeesiarsents ot 30 B4, 128, 1950 and 230 W2 respeckesly, Abaes § GHZ insgeency
walic sy zan Sa axiended o 2 110 MHz.
¥ & frecuessciss betoss 3 Girtr, tha valicity of lmsus paesmsiens (o and ) can be seliced 12 £ B0 d bl Gorrpasaiben e o appled o

ol AR vl A lmlamrmmdmmlluﬂnlnlmm:hI'hlln:.f.rhll'hlﬂgsd
Ih-l:l:rnf oroatminty for nccaled begel Erses panETeatEE
F fuiphaa Thipin @ GRlpme inesd during colbration, SPEASD wirmanis tha the remaining devistion dus in fre Bsundarg sflect sfls compenestion bs
ahwarys e Than & 1% dos Trequencios below 1 Gl s bafiss § 7% for bequancies bebwesn 3-8 Giie ot sny Selsrce gas than hall the proba bp
charadia Fum e by

Canificass Moo EX3-T400_May 16 Paga 5of 11
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7400

Calibration Parameter Determined in Body Tissue Simulating Media

.'I-W.';‘J.:.l ?H_u“.' n«;.-e.mu:-n Gom# X | ConvF Y | GoeP I | Alpha® unm.']u Im
za50 | =7 195 798 718 I 718 03 | 988 | :120%
500 | 490 530 45 45 453 as1 | 180 | 3131 %
5300 4n.9 542 4 434 434 058 | 180 | £131% |
BE00 ai.6 565 3.ra a.re 479 0.60 .90 £131 %
S 4.8 | 81T af2 3.62 3.82 0.60 ! 1.80 £134 %
S 48.2 1 6.00 | AaBb 3.88 1ea L0 1.80 £13.1% |

F Frisg oy wabdity asovi M Mz of & 100 MHr onby spebes For SRSY wd 4 e Sighee (s Pigge 2] ks § o rssbrcied & & 51 MHz Tha
ASCOTIEINGy o M FESE ol [ Cn s eraortammly ol Calibyamos froqusscy and T Wroamaily i tha ndcalid hogoncy basd. Fiegquasey vy
oo 300 MHZ 15 £ 10, 216 40, 0 g 70 -z For Con assessmeis o 30, 6. 928, 150 and 237 M esoecieely. Aboan B GHE aqeency
vailkly cun b wodended o 1 110 MH

F At drmqeercias bekoa 3 G, Fevicdy of s sareresten (o and o) can b miomd 12 2 1% A boud comperasbon ormsin & sppled o
meamured SAR aakes. Al becumncies shors 1 G, Beaalidiy of amm peametes |coand a] s estncied B 4 5% Tha uncesainty i fhe RSS of
Hwa Sarmf uncassenty fov rebcabed g LS pararrrkess

9 Aipapiepth are detmmenad dunng calraton, SPEAG wasmants Tl e aema ning deviation dee 5o B Boonderg sfect sfer comperestion i
vy baa iRan b 1% for Prequenciag baicas 3 e and belew @ 7% for freoguanciss belwesn 3-8 Gtz of sy doedencs egar ten had e probe Bp
At Pom U Doardery,

Carttficain Ho: EX3.T400_May 16 Fagh bl 11
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FEUTU- S TN

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

in
|
|

T |
|
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e
S M
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=]
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Frequency responss [ronmalized)
= i
o o
e
¥
5
4

DE-|

A TUVRheinland®

Wary 8, 2096

50G 1000 1500 200 50
iz

! +

Uncariaindy of Fragquancy Respensa of E-Nald: 4 8,3% (k=3)

Corificatn Mo: EX3-Ta00_Mag1d Fapa 7ol 11
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EX30NE- EN:T400 Ry 8, 201G

Receiving Pattern (¢), 3 = 0°

=500 NHz TEM T=1800 MHZ R22
N L ) L .
- -
a a =
] [T 1] W L
!
- kL = | s
% 23
. . L] ] . .
Tor A v z o 5 ¥
084 i
f i
. .'L'.;_.i --t.-.l"‘::.q-'l- g
E _:.i-.. T 8 e s - g e
1 i L1 - Ll i 1 '_E
EL o 4u d 5 ng It
. Fall[]
-
II'-FF‘" l::'!i&-'tr o.‘F\I-H s.ﬁflttl-
Uncertainty of Axisl lsotropy Assssemant: £ 05 (k=2)
Coersificzatin bas: EX-T800 iy 16 Pags fnd 11
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EX30VE- 58 7400 Wy B8

Dynamic Range f(SARnaq)

(TEM cell | fiy= 1900 MHZ)

g

g

B
S E S —

innut Signal [uv]

Lt
i
ES
4 -
% :
E]
u inty af Linsasity A b £ 0,6% (k=2)
Cartlicate Mo, EX3-T400_May 18 Paga dor 11
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FEAM SR-TAAN May B, 2018

Conversion Factor Assessment

1= 2450 M-z WELE RI2 [H_comF) T = 2450 M-z WELE R22 (M_comfF)

i ® 4 &

AT . &,
Deviation from Isotropy in Liquid
Ervor (b, 5), =900 MHz

A8 -pa 48 L4 02 00 DF 04 Q8 OB 1D
Uncertzimty of Sphorical lsctropy Assesament: £ 2,8% (k=2)

Cofificain No: EX3-T40H1_May16 Paga ol 11
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EXI0E— SN T400 May &, 2010

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7400

Other Probe Parameters
Bermnr Arrargamenl | Trnanguiar |
Connectar Angle (1) 6 E
Metharical Surface Detection Mods e |
Crrical Surlacs Delection Mods disatied |
Probe Cverall Length A e |
Frobe Body Cameier TGmm |
Tip Length S
Tip hameater T |
Pk Tip o Sangce X Callbealon Pont T |
Protss Tip 10 Sensar ¥ Calitealion Pont 1 mim :
Frcisa Tip 1 Sonsad 2 Colbisson Peinl Tenm |
Frecommended Magmiamant CRElangs o Suriecs T4 mm :

Grorificate Mo EX3-TAG_ My 16 Page 11 of 11
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Calibration Laboratory of

Schrmid & Pariner
Enginesring AG

Zeughaussrsases 4, 34 Torich, Switzeriind

hccradibiad By B Bwtis Accrosiasen Bataoa (SA5)
T Swims Accoidi et on Serkes i g of ihe sigraioies o tho BA

70
()

o il alion il

wmom

A TUVRheinland®

Schaniarischer KaliErmmdienal
Sarvice suisss o ialonnage
Faprvizio svizzarc ol tarskura
Ewies Calibrasion Serdcs

Eeerediation o, SC5 0108

Cortifizate Ho: D24502-804_May16

CALIBRATION CERTIFICATE . -

Diojact

Cakivrasion procedunels|

Cutilndlon dala

Tha and B

D450z - SM; 804

oA CAL-0S.NE

May 24, 2018

Cplihoabon Equigiit a8 (WA TE aiteal dar cabtraion)

ol Olale [Cortionin Re.)

Thin calBiaion caibials (50T Mo Masaabdty 0 nalional standsrde, which raskin fo PRS0 URIE OF MOASUIBTIETE (5
with cosldenca probabdiby ans gaen on B lolosiny Bages W a0a pan of tha senificaie.

A caleaon Tarss Toan COnDUTied in the closed labomiony iacl ity meainerersnl S posalun (22 = 3G snd tumiddy < 7T

Schoduled Calbmdon

E-AE 18 e, 217 OEIERTR IR
DA 18 (Mo 31702088
Of-Agr- 16 (e, 31 70280
DR 168 (o, 31 702
D6-Apr-10 Ko, 21 7-2208)
ot-Doc-16 (M, EXC-7348 Daac1)
2D 16 (e, DIAR 801 _Dac15)

Chgok Diaie [0 howse}

Caltraind b

Agpeend bry

Primary tardanta DA

Ponwir milor NRF SN MITA
Prirsvir siatilr MAF-Z0H BME IR
Power sianidr MAF-Z0 BM 103245
Flalsnncn A1 4B Al BM BOEH (206
Typa-H msmalch coflilon | BH 5472 D37
Agdprancs Prooe EXCHT | ap 70

DHES | BHC B
‘Seooadary Stardands [1:1]

Posmar malis EPM-424 SN GETH0T
Posssr ssrmezt HP BIETA SN UBATIITAR
Prowesr sarmece HP B4HTA SN R0 T
FF gonerwin fiks ST -4 bR
Hatwirk Aralyoar HI® ATSIE S USATEMGES

Hame
Mot Wb

Karjm Prisssic

O7-Clck- 15 (e 31 TG00
Q- 15 (Mo 217085000
OF-Cied-195 (Mo, 317-00005)
FE-ure 13 fin howsn cRan Jude13]
AB-Cut-0% §n hopes check Ocl-15)

Apr-1?
Apr-17
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D14
Dc-i8

Sctupdubicd Chash

in houme chack: Oct-16
In houss chesck: Oot-16
In Rouse chack: Oct-16
I hoaise chack: Qo168
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Issumd: May 27, 26
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A TUVRheinland®

Calibration Laboratory ol PRy L S chavmizmlecher Knlibrir i
Schmad & Partner % @7 N g Serhcs ot Pilornadh

Engineering AG e} Servizto wizzmm & taraturm
Teugtaussirases 431, 5008 Furics, Switoe st "vﬁ_.:r::‘:)_&' *‘-‘ ﬂ,i' 5 Swiea Calibeation Sanice
Azeraadted by tha Bwies Aooradialion Serdce [SA%) deoresitotion Ho: SCS D108
Tha Bwiss Aeerediation Bereion is one ol Be signmcries io the T4

Ag far thie itln of calbrataon cerpcmas

Glossary:
TSL tissue simulating Boguid
ComF sensilivty In TSL/NORM xy.z
Mg niot applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Sid 1528-2013, “|EEE Recammanded Practice for Determining the Peak Spatial-
Aweraged Specific Absorption Fate {SAR) in the Human Head from Wireless
Communicalions Devices: Measurement Technigues®, June 2013

b) 1EC &2208-1, "Procedure to measure the Specific Absorption Rata (SAR) for hand-held
devices used in close proximity to the aar (frequency range of 300 MHz o 3 GHE)",
February 2005

¢} |EC 62209-2, "Procedune to determing the Specific Absorption Fate (SAR) lor wirsless
communication devices used in close proximity bo the hurnan body (frequency range of 30
MHz to & GHz)", March 2010

dy KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
|) DASY4S System Handbook

Methods Applied and Interpretation of Parameters:

»  Measurement Conditions: Further details are avallable from the Yalidation Repor at the end
of the cenificate. All figures stated in the certificate ane valid at the frequency indiceated.

+  Anfenna Parameters with TSL: The dipole is mounted with the spacer to position lis feed
point exacty below the canter marking of the: flat phantom secton, with the arms oriented
paralel to the body axls,

* Fesd Point iImpedance and Refum Loss: These parameters are measuied with the dipole
positioned under the bguid filled phantom. The impedance stated is transformed from the
maasuramant at the SMA connectar to the feed point. The Betum Loss ensures low
reflected power. Mo uncertainty raquinad,

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

«  54R measured: SAR measured al the stated antenna input power.

*  SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connactor,

»  SAR for momina! TSL parametars: The measured TSL parameters are used to caloulate the
nominal SAR resull,

The reponed uncertainty of measurement is stated as the standard uncertainty of measurement
mustiplied by the coverage factor k=2, which for a normal distribution corresgponds to a coverags
prababllity of approemately 95%.

Certificate Mo: D24S0v2-H08_Maytd Pags Eal &
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Measurement Conditions
DS Y syeaeen configuration, as far as nol gaen on page 1.
WS Viersbon DASYE ez A e
Extrapalation Advanced Exirapolation
Pharicm | Madular Flat Fhantom
Destance Dipole Centar - TSL | 10 mm with Spacar
Zoom Soean Resolution &, dy, 4z = 5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The dollowing parstens and calculafions ware applied
Temperatune Permittnety Canductivity
Mominal Head TSL p L 220G .8 1.8 mhodm
M d Head TSL p ] (#2002 "C WE=bw 1.87 mhaim = 8 %
Head TSL temparatuire change during lest =0.8*C -
SAR result with Head TSL
SAR averaged over 1 om” (1 g} of Heod TSL Condtian

SR szl

R0 W input poawar

12 8 Wilig

B4R for nominal Head TSL pammelers

roemaized io 1TW

50,1 Wikg & 17.0 % (k=2)

SR avensged over 10 cm” {10 g} of Head TSL [ condticn

SAR measursd | 250 mW imout s 505 Wikg

SAR for nominal Head TSL parametens ] nonralized o 19 T35 Wikg 2 165 % =2)
Body TSL parameters

T following parametons and caitubslions wans aoplied
Temparaiun Parmithity Conductiaty

Mominal Body TEL p 20°C =2y 1.5 mhaim

Measured Bady TSL parasweiers 2003 G 526 6% 202 mha'm =6 %

Body TEL tem peraturs change during last <05 | - e
SAR result with Body TSL

AR sveraged over 1 cm’ (1 g) of Body TSL Corclition

Saf meszured ZE0 mi inpul power 127 Wiy

SAA tor neminal Body TSL pammeters roemaized fo 1W | 48.8 Wikg & 17.0 % (k=2)

SAR averaged cver 10 om® (10 g of Body TSL conditian

SaR measured 250 miW inpul et 5.03 Wikg

S&R lor naminal Body TSL parsmetsms nomalized to 1% T35 Wikg = 185 % (h=2)

Cerificates Mo: D2450V2-804_May1g

Pape3od B
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DASYE Valldation Report for Head T5L

Dites 24.056. 1016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN 504

Command cation System: UID 0 - OW; Frequency: 2450 MHz

Medium parameters used; f= 2450 MElz; o= |87 5im; &= 380 p= 100 k:E,'I'ﬁI
Phantom section; Flat Section

Mensurement Standand: DASY S (IEEETEC/ ANSICA3, 15-2011)

DASYS2 Configuration:
«  Probe: EX3DV - SNT349; ConvF(7.76, 7.76, 7761 Calibrated: 31.12.2013;
v Sensor-Surfpce; |odmen (Mechsmical Surface Deteciaon)
« Electronics: DAE4 Snb01 ; Calibrated: 30,12.2015
= Phaniom: Flat Phantom 5.0 (front); Type: QDOMOP30AA; Serial: 1001

s DASYS2 325801238y SEMCAD X 14.6.107372)
Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zeem Scan (Tx7x7 W Cube 0;
Measurement grid: de=5mm. dy=3mm, dz=5mm
Reference Value = 111.3 Vim; Power Drift = 0.01 dB
Peak SAR (cxtrmpolated) = 258 Wikg

SAR( g)= 128 Wikg: SARI0 g1 =595 Wikg
Maximum value of SAR (measured) — 208 Wikg

-5 il
|
1000
-15.00

-20.80

-25.00

0 diE =208 Wikg =13.18 dBW kg

Cortficaln Mo: DR430WE-Bi_Mig1 6 Fagn 5ol &
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DASYS Validation Report for Body TSL
Daate: 24.05.2016

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipobe 2450 MHz; Type: D2450V2; Serlal: D2450VE - 5N: B
Communication System: UID O « OW; Frequency: 2450 MH2 X
Meadium parnmeters used: = 2450 MHz; a = 202 5/m; & = 52.6; p = 1000 kg'm
Phambom section: Flal Secaon
Measurensent Standard: DASYS ([EEETEC/ANSI CA3.19-2011)
[ASY 32 Configuration:

«  Probe: EX3DW4 - SNT4G; ConvF(7.79, 7.79, 7.79); Calibrated: 31.12.2015;

e Sensor-Surface: bdamm (Mechanical Surface Desection)

»  Elecironics; DAES Sn0l; Calibratied: 300122015

«  Phantom: Flai Phantom 5.0 (back); Type: QDOKPS0AA: Serfal: 1002

= DASYS2 SZEB(IZ5E); SEMUAD X 14610073720
Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (TxTxT W Cube b
Megsurement prid; dx=3mm, dy=5mm, de=5mm
Reference Value = 104.4 Vim; Power Drift = 0001 dB
Penk SAR (exirapolsted) = 255 Wike

SAR(L gi=12.7 Wikg: SARID o) = 5,93 Wikg
Maximaum valus of SAR (measured) = 20LE Wikg

S.0@
-10.00
-15.00

20,00

25, 00

0 dB =208 Wikg — 13,18 dBWikg

Catificats Me: D2450VE-504_May 16 Fuys 7ol B
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Impedance Measurement Plot for Body TSL

4 May IBLAE  ATEEEI AR
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'_ il
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ATART 2 5 Rah fih PHz STOP 2 L50000 B2% FHE
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Page 40 of 45



Products

Produkte A TUVRheinland®

Sehmid & Parizar Engingosng AG s E E a E

Laugtenssirpass 43, 5004 Funch, Syt
Frose +41 &4 268 500, Fan d1 44 2459779
nlefpang com. hip Yevev spasg mm

IMPORTANT NOTICE

USAGE OF THE DAE 4

Thi: DAE wnit is a delioate, high precaion instrument and raquines sareful tressmend by The ser. There are no
ferviceable parts inside the DAE. Specl atiention shal ke given o the folowing points:

Hattary Exchangs: The battary cower of the DWES unil is cksid uling & screw, over tighlening ihe screw may
e he threads inside tha D&E 18 wear oul.

Ehipping of the DAE: Batorn shipping the DAE o SPEAG for caliaiion, remoyve the batieries and pack the
DAE in an antsialic bag. This anlistatic bag shall then ke packed inle & langss box or container which sratects the
DAE feom impacts dusing iraispeitation. The package shad be marked to indicalz that a fragie ingt-ument is
inakde

E-Stap Fail Touch delaction may be ning cdue 10 Brokes magnels in the Eatop. Rough handing
of the E-slop may bead 1o damage of thasa magnets. Touch and colision orors are oflen caussd by dust and din
accurnulated i the Estop. To prawant Ealop failee, the customer shall atways mount the probe 4o the DA
canalully and keep the DAE unit in & non-dualy amdronment i nol used Tor SEuneserss,

Rapalr: Mincr repairs are periomed at no exirs cost dunng the anmual calibration, Heawever, SPEAS rescraes
tha right 8 charge for any repai ially ¥ rough unp handing causad the Gefec)

DASY Configuration Files: Since the e@c vakss of the DAE input resistances, a6 maps;nesd during the
calibration procsdure of a DAE unk, ane not used by the DASY software, a nominal vais of 200 MORm & given
in the conmesponding canfiguralian fike.

Impartant Mote:
Warranty and calibration is void if the DAE unit is disassembled partly or fully by the
Customar.

Important Mote:
Newver 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 Mote:

To prevent damaga of tha DAE probe connector ping, 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
whila turning the locking nut of the connector. The same care shall be usad when
disconnecting the probe from the DAE.

Sehmid & Pariner Enginsaring

Th_BRMOEISAD DAES doc 11122000
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Calibration Laboratory of A hwsstesrincher Kalibriendd
Schmid & Partner % RN, % e ta—
Enginearing AG Tt C vz piiazen di barstars
Tewghausstrasse &1, 8004 Zurioh, Bwizeriusd W ‘-\__ l,i' S swiss Callbrovion Service
Azcrditiad by the Swiss Acciediaiion Senvice [BAS) Beprednaiios We: SCS 0108
The wiss Rogragration Service ls ane ol the signstonies w the E&
Mutslasersd Agresmant far the recogaition of saliteation cenilicses
clam  TUV TW [Auden) Corticain ie: DAEA-B55 May16
CALIBRATION CERTIFICATE
I
| Diect DAE4 - SD 000 D4 BA - SN- A5S
Calration prosoderos) A CAL-06 w20

Calibration procadura fior the data acquisition alectronics (DAE)

Cablviaten dab: May 28 2016 |

This calbrmiion can-toatm documents e mceatiity o nationsl standas, whics realios s physical unis of massurmmants (50,
The memsummants s e Uncetminties. with coslidence probabilty sn gven on tha folkiwing pagos and as (o of Do coaiieala

Al culibeningne Revss Bemn conciuciad in the clossd libosalony taciity: asvirgsmanl Sempamtune (22 + I and s idity < 7.

Cabtrakon Equigmen| yaed (MATE crifesl for caltimtion)

Primary Sandsce [oE Cal Dunta JCprt¥ioaie Mo Behasiied Calbaatodn
Haihiey Multmoio: Typa 3001 | B GE10ETE Br-Sap-18 iMa Tasd) Sop-16
| Bacondary Sndarss |InE Comack: Clale {in houss) Sohacduied Chock
Sapto DRE Caltrefion LUnd | BE LWE 053 At 2001 05-Jan-16 (8 Tousa oheck) I Pinsii s Jan-1F
Calbraler Box V2 !EEUHE'IﬁMﬁlI! Dot 16 (0 P chioi) 1 Tirssan e dan-1T
T Furstion Eu\l:._n
Cnlibealed by s Hasrdidel Tocmchn e e R
i:"'?:,:*_‘l.-ﬁ.rtd_
o | -
Approvesd by i Bominol Doapeaty Torotwical Manage :
: T Lmetr |
|

Isgunt Moy 28, 2016

This: Calibyation Senifcak shail ol D roprdeced snzep it kil winou! winan eporesl of I labormioy

Conitcate No: DAES-DES_Mayt§ Page 1 o8 &
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Calibration Laboratory of AN Scisiamrisober Kalsriandienst

Sehrmid & Partrer fi fo\ g Bervicn suisss Sétaionnige
Engineering AG 2 S Bersizio awicar 3 larstura

Zeuphaumsirasie £, 504 Turich, Smitcariund fvfﬁi:f *\‘_ il 5  GmhasCaibeation Barvics

Apoeaiied by o Swiss Anorodnaion Sareica (545 Accreditaten Ho,: ‘SCS 0108

Thet i Arerusilation Servicn & om of the signaloies n e E&

Ml tiateral dgr lae tha re=ngnitizn o

Glossary

DAE data acquisition electronics

Connector angle  infermation used in DASY system to align probe sensor X to the robot

coordinate system.

Methods Applied and Interpretation of Parameters
»  OC Voltage Measuremen': Calibration Factor assessed for use in DASY system by
companson with a calibrated instrument traceable to national standards. The figure given
Correspomds to the lull scale range of the vollmeter in the respective rangs.
+ Connmector angle: The angle of the connector |s assessed measuning the angle
mchanically by a tool insertad. Uncerainty is not reguired.

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

o D0 Vollage Measuremant Linearity: Verfication of the Linearity at +10% and -10% of
the nominal celibration voltage. Influence of offset voltage is ncludad in this
st

= Common mode sensithity: Influence of & positive of negalive common mode voltage on
the difiarantial measurameant.

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

v AD Converfar Values with inputs shored: Values on the internal AD converter
corresponding o 2ero ngul veltage

v Imput Offsef Measursment Output voltage and statistical results over a large number of
Zero vollage maasurements,

*  lnput Offset Cument: Typical value for information; Maximum channel input offset
current, not considering the input resistance

= imput resistance: Typlcal valee for imformation: DAE input resistance at the connectos,
during imtemal auio-zeroing and durnng measurament,

= Low Batlery Alarm Valtage: Typical value lor information. Below this valtage, a battary
alarm signal is generated.

«  Powsr consumption: Typical value for information. Supply currents in various cperating
mades.

Certitcate Mo: DAEA-BE5_May1 Page 2ol 5
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4, AD-Converter Values with inputs shorted

DASY massurement paramelors: Aulo Zoro Time: 3 sec Messuning Gmae; 3 s

High Range {L58]) Low Range [LEB)
Channel X 18228 16066
Channel ¥ 16083 16725
Channel Z | 18812 eene
5. Input Offset Measurement
DASY maasummant paramalan; Aulg Zara Time: 5 sec; Messurng tme: 3 sec
et 1004
l' Average V] | min Offset (uV) | max. Offset (v} md'wm :
Channed X 112 Rt 2.62 0,53 L
Channsd ¥ -01.50 | 1L i 056
Channel 2 «0.71 204 0.54 044
6. Input Offset Current
Porminal Inpul crouiiny offsel cument on o chanrels: <2518
7. Input Resistance (Typical vakies lor lormation)
Zeroing (Kidhm) Measuring (MOhm)
Channml X 20 200
Channel ¥ 200 200
Charmnal T 200 200
8. Low Battery Alarm Vollage (Typsesl vakses lor infermation
Typica! values Alarm Level (WD)
Supply |+ Vee) =74
Supply |- Vez) TE
9. Power Consumption (Tysical valuss for irdarmation]
Typscal values Swilbchied off (mA) | Shand by {ml) Trandgenitting (ma)
Supgly {+ Ves) +1n i +14
Bupgly |- Vee) =0.01 E:} E

A TUVRheinland®

Cartlicala Mo DAEL-BSS_Mayl 8

Paga 5ol b
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Calibration Laboratory of Wy e Schmsimanschar KaiBrandist
Schmid & Parner ﬁ“& E ey g Sarvdce uisse diakinnage
Enginessing AG T 5 Sgrvion vicrarn o lreara
Trughaunsimess 43, H04 Turich, Sasimeinnd W - e et
ax brp B Srwisi Sirvica [SAS] #ccrasitation M2 SCS 0108
Th Seaisg Aopreditatian Sonvice B o of th Sgnaonie 1ot EA
3 tor the moogaition of carficaine
Glossary:
T5L ligsume gimulating bguid
HORK .z sensiivity in free space
ConuF sansdivity in TEL / NORMy,z
QR e COMm pressnn poinl
CF crest factor {1iduty_cydle} of the RF sgnal
A B,CD madulation dapandant lincarzation pamameiers
Paolarzation g o rodation ancund proba Axis
Palarization 3 4 rofsficr around an aos $hat s i e plare rormal fo probe axis [ messurement oo
L, 8 o= 0is fporal o probe ams
Correciar Angle information used in DASY system o align probe sensor X bo the robol coordinate sysiam

Calibration is Performed According to the Fellowing Standards:

&) |EEE 5id 1528-7013, “IEEE Rocoenenanched Practce toe Datermining ths Pesk Spalal-Ayvarsged Specific
Absorplion Rate (SARL in (he Human Haad fom Wirelszs Communcations: Devices: Measuorement
Tochniques, Juna 2013

Ej 1EC BIZ0E-1, "Prosading o M the Specife Alesrplion Rale (SAR) far kamd-held dévices used in closs
prozimity bo e aar trequency range of 3 MHz o 3 GHz)®, Febnoary 2005

o IEC B2304E.2, "Procedurs to determing the Speciic Abscrphian Rate (5AR) for wirdess commimicaion devices
usid in closs prcimiy fo tha himsn body (frequency ranga of 30 MHz io 6 GHz". March 2010

cfi KDB 085664 "SAR Measurerment Requirsmeants for 100 Mz 1o 8 GHZ®

Mathods Applied and Interpretation of Parameters;

& MORME .2 A frr E-fiashd pecdiari 5= [F < 900 MHz m TEM-cal; F= 1800 Miz: 22 waveguide).
MNORM, Y,z are only intermsdiabes values, 0., the unoorainies of MORNMN, ¥,z does. not affect tha E-hald
urcamanty inside TEL (eea halow Conid)

= NORMTN, .2 = MO, b2 " fepuoncy rasnonse | s Frog 2y Faesp Chart). This lirserization &
implemantad in DASYL sofwane vansors later than 4.2 Tha rtminty of this fag PG pOTE 8
in the stated uncessnty of Corr®

+  DCPry.2 DCP are numencal linaaizst on parameses seaassed Basad on he Sala of power sweap with CW
=ignal (no uncatsinky reguirsd). DCP does nol depend on frequency noe media

+  PAR:PAR i the Paak to Average Ratio that m nol calibrated but determined bassd on the signal
characterstics

o A Bepr Cry E Dy & VRx g8 A, B G, [ ans numanical liessrizalion parcsiers seesmed based on
e data of power seeep for speciic modulation sgral. The paameters do nol depand an fequency nor
media. VR is the maximum calisrabion mnge expressed in RMS yoilage aoross the dodo.

i ConwF amd Soondary Effect Faramolons: Assessed in fiat phamiom usng E-fieid |or Temperature Transier
Standard for f < BO0 Mkz) and inside waveguide usng analytical field distriutons hased on powsr
marsLFRMants for 1 > B MHz. Tha same selufs arn used for nt of tha | % apgiliad Tor
boundary compenaalion Jalpha, depih) of which hyicsl urcananty vakss ara gven, Theas parsmesters e
umed in DAEYd softwars fo mprove probe accuracy cloae o the boundsry. The sen=iiiity in TSL comesponcs
1o WO, r * Com® whereby the uncerainty corespands 8o that given for Comd. A frequancy dependant
ConF i isad in DASY wersion 4 4 and Righar which allows adancing the valdRy fram £ 50 MHE o 2 100
MHz

= Sohadcal isabopy (3D davafian foe sokapp); in a Feld of low gradients realized wming & fal phantom
maposed by a patch anberrea

s Sangoe Ofesd The sensce offsal cormeaponds bo Fe offesd of vimual measunemsent canler from the probss Bp
jomprobe axs) Mo ioksance reguinsd.

v Conmecior Aagle The angle @ assesssd wing the marmation gained by deteemining the MMy (ro
unoeriainty required).

Cortifcaie Moo EX37400_May 16 Page 2o 11
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