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The following samples were submitted and identified on behalf of the client as:

Equipment Under Test
Marketing Name
Brand Name

Model No.

Company Name
Company Address
Standards

FCCID

Date of Receipt
Date of Test(s)
Date of Issue

Mobile Computers

Opticon H-28

Opticon

H-28

Opticon Sensors Europe B.V

Opaallaan 35, 2132 XV Hoofddorp, The Netherlands.

IEEE/ANSI C95.1-1992, IEEE 1528-2013,
KDB248227D01v02r02,KDB865664D01v01r04,
KDB865664D02v01r02,KDB447498D01v06,
KDB648474D04v01r03,

Q2QH28

Jan. 17,2018

Jan. 17,2018 ~ Jan. 30, 2018

Feb. 05, 2018

In the configuration tested, the EUT complied with the standards specified above.
Remarks:

This report details the results of the testing carried out on one sample, the results contained in this test
report do not relate to other samples of the same product. The manufacturer should ensure that all products in
series production are in conformity with the product sample detailed in this report.

This report may only be reproduced and distributed in full. If the product in this report is used in any
configuration other than that detailed in the report, the manufacturer must ensure the new system complies
with all relevant standards. Any mention of SGS Taiwan Electronic & Communication Laboratory or testing
done by SGS Taiwan Electronic & Communication Laboratory in connection with distribution or use of the
product described in this report must be approved by SGS Taiwan Electronic & Communication Laboratory in
writing.

Signed on behalf of SGS
Clerk / Ruby Ou

Engineer / Jimmy Chang | Asst. Manager / John Yeh
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Date: Feb. 05, 2018
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Report Number

Revision

Description

Issue Date

E5/2018/10051

Rev.00

Initial creation of document

Feb. 05, 2018
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1. General Information

1.1 Testing Laboratory

SGS Taiwan Ltd. Electronics & Communication Laboratory

No. 2, Keji 1st Rd., Guishan Township, Taoyuan County, 33383, Taiwan
Tel +886-2-2299-3279

Fax +886-2-2298-0488

Internet http://www.tw.sgs.com/

1.2 Details of Applicant

Company Name Opticon Sensors Europe B.V
Company Address |Opaallaan 35, 2132 XV Hoofddorp, The Netherlands.
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EUT Name

Mobile Computers

Marketing Name

Opticon H-28

Brand Name

Opticon

Model No.

H-28

WLAN FCC ID

SPYIM0002

Host FCC ID

Q2QH28

Mode of Operation

DXIWLANS02.11 a/b/g/n(20M/40M)/ac(20M/40M/80M)

XBluetooth

Duty Cycle

WLANS02.11 a/b/g/n(20M/40M)/
ac(20M/40M/80M)

Bluetooth

TX Frequency Range
(MHz)

WLANS02.11 b/g/n(20M)

2412

WLAN802.11 n(40M)

2422

WLANS02.11 a/n(20M)/ac(20M)
5.2G

5180

WLANBS02.11 n(40M)/ac(40M) 5.2G

5190

WLANBS02.11 ac(80M) 5.2G

WLANB802.11 a/n(20M)/ac(20M)
5.3G

5260

WLANS02.11 n(40M)/ac(40M) 5.3G

5270

WLANS02.11 ac(80M) 5.3G

WLANS02.11 a/n/ac(20M) 5.6G

5500

5720

WLANS02.11 n/ac(40M) 5.6G

5510

5710

WLANS02.11 ac(80M) 5.6G

5530

5690

WLANB802.11 a/n(20M)/ac(20M)
5.8G

5745

5825

WLANB802.11 n(40M)/ac(40M) 5.8G

5710

5795

WLAN802.11 ac(80M) 5.8G

Bluetooth

2402

2480
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Channel Number
(ARFCN)

WLANS02.11 b/g/n(20M)

11

WLANBS02.11 n(40M)

WLANB802.11 a/n(20M)/ac(20M)
5.2G

48

WLANB802.11 n(40M)/ac(40M) 5.2G

38

46

WLANBS02.11 ac(80M) 5.2G

WLANS02.11 a/n(20M)/ac(20M)
5.3G

52

64

WLANS02.11 n(40M)/ac(40M) 5.3G

54

62

WLANS02.11 ac(80M) 5.3G

WLAN802.11 a/n/ac(20M) 5.6G

100

144

WLANBS02.11 n/ac(40M) 5.6G

102

142

WLANS02.11 ac(80M) 5.6G

106

138

WLANS02.11 a/n(20M)/ac(20M)
5.8G

149

165

WLANBS02.11 n(40M)/ac(40M) 5.8G

151

159

WLANBS02.11 ac(80M) 5.8G

Bluetooth
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Max. SAR (1-g) (Unit: W/Kg)
Mode Band Measured|Reported| Position / Channel
XLeft XRight
WLANS802.11 b 0.16 0.16 |X|Cheek [ ]Tilt
11 Channel
XLeft [ |Right
WLAN802.11 a 5.2G 0.12 0.13 | ICheek [X]Tilt
48 Channel
X Left [ IRight
Head WLAN802.11 a 5.3G 0.15 0.15 |[ICheek [XTilt
60 Channel
XLeft [ IRight
WLANS802.11 a 5.6G 0.12 0.12 |[_ICheek [X]Tilt
100 Channel
XLeft [ IRight
WLANS802.11 a 5.8G 0.05 0.05 |[_|Cheek [X]Tilt
149  Channel
Max. SAR (1 g) (Unit: W/kg)
Mode Band Measured|Reported| Position / Channel
WLAN802.11 b 041 | 011 [Front [X]Back
11 Channel
WLAN802.11a52G | 021 | 021 |JFront [X]Back
___ 48 Channel
Body-worn | WLAN8S02.11a53G | 023 | o023 |—rront DdBack
____60 Channel
[ JFront [X|Back
WLANS802.11 a 5.6G 0.19 0.19 100 Channel
[ JFront [XBack
WLANB802.11 a 5.8G 0.14 0.14 149  Channel
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Max. SAR (10 g) (Unit: W/Kg)

Mode

Band

Measured

Reported

Position / Channel

Product
specific
10g-SAR

WLAN802.11 b

0.23

0.23

[ ]Front
[ |Bottom

[ ]Left
11

[ |Back

[ 1Top

XRight
Channel

WLANB802.11 a 5.2G

0.35

0.36

[ ]Front
[ |Bottom

[ ]Left
48

X]Back

[ 1Top

[ IRight
Channel

WLANB802.11 a 5.3G

0.35

0.35

[ JFront
[ |Bottom

[ ]Left
60

X]Back
[1Top
[ IRight
Channel

WLANB802.11 a 5.6G

0.26

0.26

[ ]Front
[ |Bottom

[ ]Left
100

[ |Back

[ 1Top

XRight
Channel

WLANB802.11 a 5.8G

0.15

0.16

[ JFront
[ |Bottom

[ ]Left
149

[ |Back

[1Top

>XRight
Channel
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WLAN802.11 a/b/g/n/ac(20M/40M/80M) conducted power (Unit: dBm) table:

Frequency Tune-up limit | Average power
Mode Channel (MH2) Data Rate (dBm) (dBm)
1 2412 15 14.81
802.11b 6 2437 1Mbps 15 14.85
11 2462 15 14.97
2412 13 11.30
802.11¢g 6 2437 6Mbps 13 12.88
11 2462 13 12.21
1 2412 12 11.85
2.4GHz WLAN 802.11n-HT20 6 2437 MCSO0 12 11.96
11 2462 12 11.90
1 2412 12 11.74
802.11n-VHT20 6 2437 MCSO0 12 11.82
11 2462 12 11.79
3 2422 12 10.05
802.11n-HT40 6 2437 MCSO0 12 11.59
9 2452 12 11.68
3 2422 12 10.02
802.11n-VHT40 6 2437 MCSO0 12 11.49
9 2452 12 11.61
Mode Channel Frequency Data Rate Tune-up limit | Average power
(MHz) (dBm) (dBm)
36 5180 15 14.76
40 5200 15 14.66
802.11a 44 5220 6Mops 15 14.75
48 5240 15 14.90
36 5180 12 11.83
802.11n-HT20 40 5200 MCS0 12 11.67
5.29GHz WLAN 44 5220 12 11.95
48 5240 12 11.66
36 5180 12 11.70
40 5200 12 11.63
802.11n-VHT20 24 5520 MCSO0 12 11.89
48 5240 12 11.58
38 5190 12 11.82
802.11n-HT40 26 530 MCSO0 12 1173
38 5190 12 11.70
802.11n-VHT40 16 230 MCSO0 > 175
802.11n-VHT80 42 5210 MCSO0 12 11.88
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Frequency Tune-up limit | Average power

Mode Channel (MH2) Data Rate (dBm) (dBm)

52 5260 15 14.72

56 5280 15 14.70

802.11a 60 5300 6Mops 15 14.98

64 5320 15 14.84

52 5260 12 11.69

802.11n-HT20 |—2% 258 Meso = s
5.3GHz WLAN :

64 5320 12 11.62

52 5260 12 11.67

56 5280 12 11.59

802.11n-VHT20 50 300 MCSO0 2 171

64 5320 12 11.60

54 5270 12 11.62

802.11n-HT40 &2 310 MCSO0 2 1769

54 5270 12 11.58

802.11n-VHT40 2 5310 MCSO0 > 1163

802.11n-VHT80 58 5290 MCSO0 12 11.94

Frequency Tune-up limit | Average power

Mode Channel (MH2) Data Rate (dBm) (dBm)

100 5500 15 14.96

120 5600 15 14.95

802.11a 124 5620 6Mbps 15 14.87

128 5640 15 14.81

140 5700 15 14.89

100 5500 12 11.93

120 5600 12 11.76

802.11n-HT20 124 5620 MCSO0 12 11.73

128 5640 12 11.72

140 5700 12 11.96

100 5500 12 11.80

o | so00 L
802.11n-VHT20 MCSO0 -

128 5640 12 11.71

140 5700 12 11.93

144 5720 12 11.96

102 5510 12 11.83

118 5590 12 11.74

802.11n-HT40 26 630 MCSO0 " 177

134 5670 12 11.77

102 5510 12 11.82

126 5630 12 11.72

802.11n-VHT40 134 5670 MCSO0 1 173

142 5710 12 11.94

106 5530 12 11.77

802.11n-VHT80 122 5610 MCSO0 12 11.96

138 5690 12 11.97
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Frequency Tune-up limit | Average power
Mode Channel (MH2) Data Rate (dBm) (dBm)
149 5745 15 14.96
802.11a 157 5785 6Mbps 15 14.76
165 5825 15 14.69
149 5745 12 11.91
802.11n-HT20 157 5785 MCSO0 12 11.92
5.8GHz WLAN 165 5825 12 11.84
149 5745 12 11.80
802.11n-VHT20 157 5785 MCSO0 12 11.80
165 5825 12 11.80
151 5755 12 11.81
802.11n-HT40 159 5795 MCSO0 2 1795
151 5755 12 11.78
802.11n-VHT40 159 5705 MCSO0 > 1186
802.11n-VHT80 155 5775 MCSO0 12 11.63
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Bluetooth conducted power (Unit: dBm) table:

Avg. Tune-up limit (dBm) 3
Average power (dBm)
Mode Channel | Frequency(MHz) 1Mbps 2Mops 3Mops
0 2402 0.37 -1.77 -1.76
BR/EDR 39 2441 2.13 -0.08 -0.33
78 2480 1.20 -1.24 -1.43
Avg. Tune-up limit (dBm) 3
Average power (dBm)
Mode Channel | Frequency(MHz) GESK
0 2402 -0.45
BLE 20 2442 0.86
39 2480 0.04
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1.4 Test Environment

Ambient Temperature: 22+2° C
Tissue Simulating Liquid: 22+2° C

1.5 Operation Description

1. The EUT is controlled by using a Radio Communication Tester (Anritsu
MT8820C), and the communication between the EUT and the tester is established
by air link.

2. Measurements are performed respectively on the lowest, middle and highest
channels of the operating band(s). The EUT is set to maximum power level during
all tests, and at the beginning of each test the battery is fully charged.

3. During the SAR testing, the DASY 5 system checks power drift by comparing the
e-field strength of one specific location measured at the beginning with that
measured at the end of the SAR testing.

WLAN
802.11b DSSS SAR Test Requirements:

4. SAR is measured for 2.4 GHz 802.11b DSSS mode using the highest measured
maximum output power channel, when the reported SAR of the highest measured
maximum output power channel for the exposure configuration is < 0.8 W/kg, no
further SAR testing is required for 802.11b DSSS in that exposure configuration.

5. When the reported SAR is > 0.8 W/kg, SAR is required for that exposure
configuration using the next highest measured output power channel. When any
reported SAR is > 1.2 W/kg, SAR is required for the third channel; i.e., all channels
require testing.

802.11g/n OFDM SAR Test Exclusion Requirements:

6. SAR is not required for 802.11g/n since the highest reported SAR for DSSS is
adjusted by the ratio of OFDM to DSSS specified maximum output power and the
adjusted SAR is < 1.2 W/kg.

Initial Test Configuration:

7. An initial test configuration is determined for OFDM transmission modes
according to the channel bandwidth, modulation and data rate combination(s) with
the highest maximum output power specified for production units in each
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SGS

standalone and aggregated frequency band.

8. SAR is measured using the highest measured maximum output power channel.
When the reported SAR of the initial test configuration is > 0.8 W/kg, SAR
measurement is required for the subsequent next highest measured output power
channel(s) in the initial test configuration until the reported SAR is < 1.2 W/kg or all
required channels are tested.

9. For WLAN, 5.2a/5.3a/5.6a/5.8a is chosen to be the initial test configurations.

10. For WLAN, since the highest reported SAR for the initial test configuration is
adjusted by the ratio of the subsequent test configuration to initial test
configuration specified maximum output power and the adjusted SAR is=1.2 W/kg,
SAR is not required for subsequent test configurations.

11. BT and WLAN use the same antenna path and Bluetooth can’t transmit
simultaneously with WLAN.

12. According to KDB447498D01v06, testing of other required channels is not
required when the reported 1-g SAR for the highest output channel is < 0.8 W/kg,
when the transmission band is < 100MHz.

13. According to KDB865664D01v01r04, SAR measurement variability must be
assessed for each frequency band. When the original highest measured SAR is 2
0.8 WI/kg, repeated that measurement once. Perform a second repeated
measurement only if the ratio of largest to smallest SAR for the original and first
repeated measurements is > 1.20 or when the original or repeated measurement
is = 1.45 W/kg (~ 10% from the 1-g SAR limit)

14. According to KDB447498D01v06 — The 1-g and 10-g SAR test exclusion
thresholds for 100 MHz to 6 GHz at test separation distances< 50 mm are
determined by: [(max. power of channel, including tune-up tolerance, mW)/(min.
test separation distance, mm)] - [Vf(GHz)] < 3.0 for 1-g SAR, and < 7.5 for product
specific 10-g SAR.

max. power | max. power Sl SAR test

mode exposure P iy f(GHz) | calculation | exclusion .
(dBm) (mW) exclusion

threshold
BT body-worn 3 1.995 2.48 0.314 3 Yes
product
BT specific 3 1.995 2.48 0.628 7.5 Yes
10-g SAR
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1.6 Positioning Procedure

Head SAR measurement statement

Phone position 1, “cheek” or “touch” position. The reference points for the right ear
(RE), left ear (LE) and mouth (M), which define the reference plane for phone
positioning.

Phone position 2, “tilted position.” The reference points for the right ear (RE), left ear
(LE) and mouth (M), which define the reference plane for phone positioning.
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Cheek/Touch Position:

The handset was brought toward the mouth of the head phantom by pivoting against
the ear reference point until any point of the mouthpiece or keypad touched the
phantom.

Ear/Tilt Position:

With the phone aligned in the Cheek/Touch position, the handset was tilted away from
the mouth with respect to the test device reference point by 15 degrees.
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Body SAR measurement statement

1.

Body-worn exposure: 10mm

Body-worn accessory exposure is typically related to voice mode operations when
handsets are carried in body-worn accessories. The body-worn accessory
procedures in KDB Publication 447498 D01 should be used to test for body-worn
accessory SAR compliance, without a headset connected to it. When the same
wireless transmission configuration is used for testing body-worn accessory and
hotspot mode SAR, respectively, in voice and data mode, SAR results for the most
conservative test separation distance configuration may be used to support both
SAR conditions. When the reported SAR for a body-worn accessory, measured
without a headset connected to the handset, is > 1.2 W/kg, the highest reported
SAR configuration for that wireless mode and frequency band should be repeated
for the body-worn accessory with a headset attached to the handset.

Hotspot exposure: 10mm

A test separation distance of 10 mm is required between the phantom and all
surfaces and edges with a transmitting antenna located within 25 mm from that
surface or edge when the form factor of a handset is larger than 9 cm x 5 cm

Product specific 10g-SAR: since the device is a phablet (overall diagonal
dimension > 16.0 cm), product specific 10g-SAR is required.
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1.7 Evaluation Procedures

The entire evaluation of the spatial peak values is performed within the
Post-processing engine (SEMCAD). The system always gives the maximum values
for the 1 g and 10 g cubes. The algorithm to find the cube with highest averaged SAR
is divided into the following stages:
1. The extraction of the measured data (grid and values) from the Zoom Scan.
2. The calculation of the SAR value at every measurement point based on all stored
data (A/D values and measurement parameters).
3. The generation of a high-resolution mesh within the measured volume.
4. The interpolation of all measured values from the measurement grid to the
high-resolution grid.
5. The extrapolation of the entire 3-D field distribution to the phantom surface over
the distance from sensor to surface.
6. The calculation of the averaged SAR within masses of 1g and 10g.
The probe is calibrated at the center of the dipole sensors that is located 1 to 2.7mm
away from the probe tip. During measurements, the probe stops shortly above the
phantom surface, depending on the probe and the surface detecting system. Both
distances are included as parameters in the probe configuration file. The software
always knows exactly how far away the measured point is from the surface. As the
probe cannot directly measure at the surface, the values between the deepest
measured point and the surface must be extrapolated. The angle between the probe
axis and the surface normal line is less than 30 degree.
In the Area Scan, the gradient of the interpolation function is evaluated to find all the
extreme of the SAR distribution. The uncertainty on the locations of the extreme is
less than 1/20 of the grid size. Only local maximum within —2 dB of the global
maximum are searched and passed for the Cube Scan measurement. In the Cube
Scan, the interpolation function is used to extrapolate the Peak SAR from the lowest
measurement points to the inner phantom surface (the extrapolation distance). The
uncertainty increases with the extrapolation distance. To keep the uncertainty within
1% for the 1 g and 10 g cubes, the extrapolation distance should not be larger than
5mm.
The maximum search is automatically performed after each area scan measurement.
It is based on splines in two or three dimensions. The procedure can find the
maximum for most SAR distributions even with relatively large grid spacing. After the
area scanning measurement, the probe is automatically moved to a position at the
interpolated maximum. The following scan can directly use this position for reference,
e.g., for a finer resolution grid or the cube evaluations. The 1g and 10g peak
evaluations are only available for the predefined cube 7x7x7 scans.
The routines are verified and optimized for the grid dimensions used in these cube
measurements. The measured volume of 30x30x30mm contains about 30g of tissue.
The first procedure is an extrapolation (incl. Boundary correction) to get the points
between the lowest measured plane and the surface. The next step uses 3D
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interpolation to get all points within the measured volume. In the last step, a 1g cube is
placed numerically into the volume and its averaged SAR is calculated. This cube is
the moved around until the highest averaged SAR is found.

If the highest SAR is found at the edge of the measured volume, the system will issue
a warning: higher SAR values might be found outside of the measured volume. In that
case the cube measurement can be repeated, using the new interpolated maximum
as the center.
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1.8 Probe Calibration Procedures

For the calibration of E-field probes in lossy liquids, an electric field with an accurately
known field strength must be produced within the measured liquid. For
standardization purposes it would be desirable if all measurements which are
necessary to assess the correct field strength would be traceable to standardized
measurement procedures. In the following two different calibration techniques are
summarized:

1.8.1 Transfer Calibration with Temperature Probes

In lossy liquids the specific absorption rate (SAR) is related both to the electric
field ( £) and the temperature gradient (67 /6t ) in the liquid.

or
ot

Whereby o is the conductivity, p the density and ¢ the heat capacity of the liquid.

sAR= " |E] =c
P

Hence, the electric field in lossy liquid can be measured indirectly by measuring
the temperature gradient in the liquid. Non-disturbing temperature probes
(optical probes or thermistor probes with resistive lines) with high spatial
resolution (<1-2 mm) and fast reaction time (<1 s) are available and can be
easily calibrated with high precision [1]. The setup and the exciting source have
no influence on the calibration; only the relative positioning uncertainties of the
standard temperature probe and the E-field probe to be calibrated must be
considered. However, several problems limit the available accuracy of probe
calibrations with temperature probes:

1. The temperature gradient is not directly measurable but must be evaluated
from temperature measurements at different time steps. Special precaution is
necessary to avoid measurement errors caused by temperature gradients due
to energy equalizing effects or convection currents in the liquid. Such effects
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cannot be completely avoided, as the measured field itself destroys the
thermal equilibrium in the liquid. With a careful setup these errors can be kept
small.

2. The measured volume around the temperature probe is not well defined. It is
difficult to calculate the energy transfer from a surrounding gradient
temperature field into the probe. These effects must be considered, since
temperature probes are calibrated in liquid with homogeneous temperatures.
There is no traceable standard for temperature rise measurements.

3. The calibration depends on the assessment of the specific density, the heat
capacity and the conductivity of the medium. While the specific density and
heat capacity can be measured accurately with standardized procedures (~
2% for c¢; much better for p), there is no standard for the measurement of the
conductivity. Depending on the method and liquid, the error can well exceed
+5%.

4. Temperature rise measurements are not very sensitive and therefore are
often performed at a higher power level than the E-field measurements. The
nonlinearities in the system (e.g., power measurements, different components,
etc.) must be considered.

Considering these problems, the possible accuracy of the calibration of E-field

probes with temperature gradient measurements in a carefully designed setup is

about £10% (RSS) [2]. Recently, a setup which is a combination of the
waveguide techniques and the thermal measurements was presented in [3]. The
estimated uncertainty of the setup is £5% (RSS) when the same liquid is used for
the calibration and for actual measurements and +7-9% (RSS) when not, which
is in good agreement with the estimates given in [2].
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1.8.2 Calibration with Analytical Fields
In this method a technical setup is used in which the field can be calculated

analytically from measurements of other physical magnitudes (e.g., input power).

This corresponds to the standard field method for probe calibration in air;

however, there is no standard defined for fields in lossy liquids.

When using calculated fields in lossy liquids for probe calibration, several points

must be considered in the assessment of the uncertainty:

1. The setup must enable accurate determination of the incident power.

2. The accuracy of the calculated field strength will depend on the assessment
of the dielectric parameters of the liquid.

3. Due to the small wavelength in liquids with high permittivity, even small setups
might be above the resonant cutoff frequencies. The field distribution in the
setup must be carefully checked for conformity with the theoretical field
distribution.
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1.9 The SAR Measurement System

A block diagram of the SAR measurement system is given in Fig. a. This SAR
measurement system uses a Computer-controlled 3-D stepper motor system (SPEAG
DASY 5 professional system). Model EX3DV4 field probes are used to determine the
internal electric fields. The SAR can be obtained from the equation SAR= o (|Ei|2)/ p
where o and p are the conductivity and mass density of the tissue-simulant.

g
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Fig. a A block diagram of the SAR measurement system
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The DASY 5 system for performing compliance tests consists of the following items:

1.

© o N

10.
11.
12.
13.

A standard high precision 6-axis robot (Staubli RX family) with controller, teach
pendant and software. An arm extension is for accommodating the data acquisition
electronics (DAE).
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.
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.
The Electro-optical converter (EOC) performs the conversion between optical and
electrical of the signals for the digital communication to the DAE and for the analog
signal from the optical surface detection. The EOC is connected to the
measurement server.
The function of the measurement server is to perform the time critical tasks such as
signal filtering, control of the robot operation and fast movement interrupts.
A probe alignment unit which improves the (absolute) accuracy of the probe
positioning.
A computer operating Windows7
DASY 5 software.
Remote control with teach pendant and additional circuitry for robot safety such as
warning lamps, etc.

The SAM twin phantom enabling testing left-hand and right-hand usage.

The device holder for handheld mobile phones.

Tissue simulating liquid mixed according to the given recipes.

Validation dipole kits allowing to validate the proper functioning of the system.
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1.10 System Components

EX3DV4 E-Field Probe

Construction|Symmetrical design with triangular core
Built-in shielding against static charges
PEEK enclosure material (resistant to
organic solvents, e.g., DGBE)
Calibration |Basic Broad Band Calibration in air
Conversion Factors (CF) for
HSL2450/5200/5300/5600/5800MHz
Additional CF for other liquids and
frequencies upon request

Frequency |10 MHzto >6 GHz, Linearity: + 0.6 dB

Directivity | 0.3 dB in HSL (rotation around probe axis)
+ 0.5 dB in tissue material (rotation normal to probe axis)
Dynamic 10 uW/g to > 100 mW/g

Range Linearity: + 0.2 dB (noise: typically < 1 uW/g)
Dimensions | TP diameter: 2.5 mm

Application |High precision dosimetric measurements in any exposure scenario
(e.g., very strong gradient fields). Only probe which enables
compliance testing for frequencies up to 6 GHz with precision of
better 30%.
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SAM PHANTOM V4.0C

Construction: [The shell corresponds to the specifications of the Specific
Anthropomorphic Mannequin (SAM) phantom defined in IEEE 1528
and |IEC 62209.

It enables the dosimetric evaluation of left and right hand phone
usage as well as body mounted usage at the flat phantom region. A
cover prevents evaporation of the liquid. Reference markings on the
phantom allow the complete setup of all predefined phantom
positions and measurement grids by manually teaching three points
with the robot.

Shell 2+0.2mm
Thickness:

Filling Approx. 25 liters
Volume:

Dimensions: [Height: 850 mm;
Length: 1000 mm;
Width: 500 mm

DEVICE HOLDER

Construction |{In combination with the Twin SAM Phantom
V4.0/V4.0C or Twin SAM, the Mounting
Device (made from POM) enables the
rotation of the mounted transmitter in
spherical coordinates, whereby the rotation
point is the ear opening. The devices can
be easily and accurately positioned
according to IEC, IEEE, CENELEC, FCC or
other specifications. The device holdercan | "= = -~ - .
be locked at different phantom locations Device Holder
(left head, right head, flat phantom).
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1.11 SAR System Verification

The microwave circuit arrangement for system verification is sketched in Fig. b. The
daily system accuracy verification occurs within the flat section of the SAM phantom.
A SAR measurement was performed to see if the measured SAR was within +/- 10%
(according to KDB865664D01) from the target SAR values.

These tests were done at 2450/5200/5300/5600/5800 MHz. The tests were
conducted on the same days as the measurement of the DUT. The obtained results
from the system accuracy verification are displayed in the table 1. During the tests,
he liquid depth above the ear reference points was above 15 cm (<3G) or 10 cm
(>3@G) in all the cases. It is seen that the system is operating within its specification,

as the results are within acceptable tolerance of the reference values.
7 ¥

Spacer X

Ty 3D Probe positioner

[ N
_— : . Field probe é
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=r A1
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Fig. b The block diagram of system verification
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Measured
Validation Frequency I Tl | Mlees e SAR-1g Deviation Measured
) S/N SAR-1g SAR-1g .
Kit (MHz) (mW/g) (mW/g) normalized to (%) Date
9 9 | 1W (mW/g)
Head 52.2 12.9 51.6 -1.15% | Jan. 17,2018
D2450V2 | 727 | 2450 Body 50.6 12.8 51.2 1.19% | Jan. 24, 2018
5200 Head 79.6 7.94 79.4 -0.25% | Jan. 18,2018
Body 74.2 7.51 75.1 1.21% | Jan. 25, 2018
5300 Head 83 8.11 81.1 -2.29% | Jan. 19,2018
Body 76.8 7.86 78.6 2.34% | Jan. 26, 2018
DSGHzV2| 1040 5600 Head 85.4 8.2 82 -3.98% | Jan. 22,2018
Body 80 8.23 82.3 2.88% | Jan. 29, 2018
5800 Head 82 8.44 84.4 2.93% | Jan. 23,2018
Body 76.9 7.7 77 0.13% | Jan. 30, 2018
Measured
Validation Frequency VI Telfgfets || e e SAR-10g [ Deviation Measured
. S/N SAR-10g SAR-10g .
Kit (MHz) (mW/g) (MW/g) normalized to (%) Date
9 9 [ 1w (mwig)
D2450V2 | 727 | 2450 | Body 23.8 5.84 23.36 -1.85% [ Jan. 24, 2018
5200 [ Body 20.7 2.09 20.9 0.97% | Jan. 25,2018
5300 [ Body 21.5 2.19 21.9 1.86% | Jan. 26, 2018
DSGHzV2| 1040 5600 | Body 22.3 2.32 23.2 4.04% | Jan. 29, 2018
5800 | Body 21.3 2.13 21.3 0.00% | Jan. 30, 2018

Table 1. Results of system verification
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1.12 Tissue Simulant Fluid for the Frequency Band

107

The dielectric properties for this Head-simulant fluid were measured by using the
Agilent Model 85070E Dielectric Probe (rates frequency band 200 MHz to 20 GHz)

in conjunction with Network Analyzer.

All dielectric parameters of tissue simulates were measured within 24 hours of
SAR measurements. The depth of the tissue simulant in the flat section of the
phantom was at least 15 cm (<3G) or 10 cm (>3Q) during all tests. (Appendix Fig.

2)
. Measured '.I'arget. Target Mgasurgd Measured
Tissue | Measurement Dielectric o Dielectric L o
Frequency Conductivity, Conductivity, | % dev er | % dev o
Type Date Constant, Constant,
(MHz) e o (S/m) er o (S/m)
2450 39.200 1.800 39.377 1.787 -0.45% | 0.72%
Jan. 17,2018
2462 39.185 1.813 39.326 1.803 -0.36% | 0.56%
5200 35.986 4.655 36.343 4.538 -0.99% | 2.51%
Jan. 18, 2018
5240 35.940 4.696 36.156 4.527 -0.60% | 3.60%
Head | Jan. 19,2018 5300 35.871 4.758 35.785 4.605 0.24% 3.21%
Jan, 22, 2018 5500 35.643 4.963 35.440 4.911 0.57% 1.04%
5600 35.529 5.065 35.221 5.009 0.87% 1.11%
Jan. 23, 2018 5745 35.363 5.214 34.733 5.208 1.78% 0.11%
5800 35.300 5.270 34.616 5.256 1.94% 0.27%
Jan. 24, 2018 2450 52.700 1.950 52.752 2.003 -0.10% | -2.72%
2462 52.685 1.967 52.717 2.019 -0.06% | -2.64%
_ o, o,
Jan. 25. 2018 5200 49.014 5.299 49.657 5.138 1.31% | 3.04%
5240 48.960 5.346 49.519 5.210 -1.14% | 2.54%
Body | Jan. 26, 2018 5300 48.879 5.416 49.411 5.293 -1.09% | 2.27%
| o, o,
Jan. 29, 2018 5500 48.607 5.650 48.797 5.576 0.39% | 1.30%
5600 48.471 5.766 48.550 5.746 -0.16% | 0.35%
5745 48.275 5.936 47.920 5.991 0.73% | -0.93%
Jan. 30, 2018
5800 48.200 6.000 47.896 5.997 0.63% 0.05%

Table 2. Dielectric Parameters of Tissue Simulant Fluid
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The composition of the tissue simulating liquid:

of 107

e Ingredient
uency
Mode Preventol
(MHz) DGMBE| Water Salt 57 Cellulose |Sugar| amount
Head| 550ml | 450ml — — — — |1.0L(Kg)
2450 Body | 301.7ml| 698.3ml | — — — — |1.0L(Kq)

Simulating Liquids for 5 GHz, Manufactured by SPEAG:

Ingredients

Water

Esters, Emulsifiers, Inhibitors

Sodium and Salt

(% by weight)

60-80

20-40

0-1

5
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1.13 Test Standards and Limits

According to FCC 47CFR §2.1093(d) The limits to be used for evaluation are
based generally on criteria published by the American National Standards Institute
(ANSI) for localized specific absorption rate (“SAR”) in Section 4.2 of “IEEE
Standard for Safety Levels with Respect to Human Exposure to Radio Frequency
Electromagnetic Fields, 3 kHz to 300 GHz,” ANSI/IEEE C95.1, By the Institute of
Electrical and Electronics Engineers, Inc., New York, New York 10017.
These criteria for SAR evaluation are similar to those recommended by the
National Council on Radiation Protection and Measurements (NCRP) in
“Biological Effects and Exposure Criteria for Radio frequency Electromagnetic
Fields,” NCRP Report No. 86, Section 17.4.5. Copyright NCRP, 1986, Bethesda,
Maryland 20814. SAR is a measure of the rate of energy absorption due to
exposure to an RF transmitting source. SAR values have been related to
threshold levels for potential biological hazards. The criteria to be used are
specified in paragraphs (d)(1) and (d)(2) of this section and shall apply for portable
devices transmitting in the frequency range from 100 kHz to 6 GHz. Portable
devices that transmit at frequencies above 6 GHz are to be evaluated in terms of
the MPE limits specified in § 1.1310 of this chapter.

Measurements and calculations to demonstrate compliance with MPE field

strength or power density limits for devices operating above 6 GHz should be

made at a minimum distance of 5 cm from the radiating source.

1. Limits for Occupational/Controlled exposure: 0.4 W/kg as averaged over the
whole-body and spatial peak SAR not exceeding 8 W/kg as averaged over any
1 gram of tissue (defined as a tissue volume in the shape of a cube).
Exceptions are the hands, wrists, feet and ankles where the spatial peak SAR
shall not exceed 20 W/kg, as averaged over a 10 grams of tissue (defined as a
tissue volume in the shape of a cube).

Occupational/Controlled limits apply when persons are exposed as a

consequence of their employment provided these persons are fully aware of and

exercise control over their exposure. Awareness of exposure can be
accomplished by use of warning labels or by specific training or education through
appropriate means, such as an RF safety program in a work environment.

2. Limits for General Population/Uncontrolled exposure: 0.08 W/kg as averaged
over the whole-body and spatial peak SAR not exceeding 1.6 W/kg as
averaged over any 1 gram of tissue (defined as a tissue volume in the shape of
a cube).
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Exceptions are the hands, wrists, feet and ankles where the spatial peak SAR
shall not exceed 4 W/kg, as averaged over any 10 grams of tissue (defined as a
tissue volume in the shape of a cube).

General Population/Uncontrolled limits apply when the general public may be
exposed, or when persons that are exposed as a consequence of their
employment may not be fully aware of the potential for exposure or do not
exercise control over their exposure.

Warning labels placed on consumer devices such as cellular telephones will not
be sufficient reason to allow these devices to be evaluated subject to limits for
occupational/controlled exposure in paragraph (d)(1) of this section.(Table .6)

Uncontrolled Environment | Controlled Environment
AN B General Population Occupational
Spat"’(‘g;ﬁ;‘ SAR 1,60 Wikg 8.00 W/kg
Spatial Average SAR
(Whole Body) 0.08 W/kg 0.40 W/kg
Spatial Peak SAR
(Hands/Feet/Ankle/Wrist) 4.00 Wikg 20.00 Wikg

Table 4. RF exposure limits

Notes:
1. Uncontrolled environments are defined as locations where there is potential exposure of
individuals who have no knowledge or control of their potential exposure.
2. Controlled environments are defined as locations where there is potential exposure of
individuals who have knowledge of their potential exposure and can exercise control
over their exposure.
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Max. Rated
. Avg. Measured Averaged SAR over 1g
Mode Position DIEENE CH . Power + Max. Avg. Scaling (W/kg) P
(mm) (MHz) Power page
Tolerance
(dBm) (dBm) Measured | Reported
RE Cheek - 11 2462 15 14.97 100.69% 0.075 0.076 -
RE Tilt - 11 2462 15 14.97 100.69% 0.063 0.063 -
Head LE Cheek - 11 2462 15 14.97 100.69% 0.158 0.159 40
LE Cheek* - 11 2462 15 14.97 100.69% 0.130 0.131 -
LE Tilt - 11 2462 15 14.97 100.69% 0.112 0.113 -
Bod Front side 10 11 2462 15 14.97 100.69% 0.052 0.052 -
V\?Ot’i: Back side 10 11 2462 15 14.97 100.69% 0.109 0.110 41
Back side* 10 11 2462 15 14.97 100.69% 0.107 0.108 -
*- Repeated with 2" battery
Ma>; vl?;ated Measured Average1dOSAR over
: . 9
Mode Positon  [DiStaNce| gy | Freg. Power + Max. Avg. Scaling (W/kg) Plot
(mm) (MHz) Tolerance Power g page
(dBm) (dBm) Measured | Reported
Front side 0 11 2462 15.00 14.97 0.69% 0.101 0.102 -
product | _Back side 0 11 | 2462 15.00 14.97 | 0.69% | 0.161 0162 | -
specific Top side 0 11 2462 15.00 14.97 0.69% 0.050 0.050 -
109-SAR[ Right side 0 11 | 2462 15.00 14.97 | 0.69% | 0.229 0.231 | 42
Right side* 0 11 2462 15.00 14.97 0.69% 0.197 0.198 -

*- Repeated with 2" battery
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WLANB802.11 a 5.2G

Max. Rated M
i Avg. easured Averaged SAR over 1g
Mode Position DIEEED CH e, Power + Max. Avg. Scaling (W/kg) o
(mm) (MHz) Tolerance Power page
(dBm) (dBm) Measured | Reported
RE Cheek - 48 5240 15 14.90 102.33% 0.085 0.087 -
RE Tilt - 48 5240 15 14.90 102.33% 0.107 0.109 -
Head LE Cheek - 48 5240 15 14.90 102.33% 0.105 0.107 -
LE Tilt - 48 5240 15 14.90 102.33% 0.124 0.127 43
LE Tilt* - 48 5240 15 14.90 102.33% 0.111 0.114 -
Bod Front side 10 48 5240 15 14.90 102.33% 0.035 0.036 -
V\?ori,{ Back side 10 48 5240 15 14.90 102.33% 0.205 0.210 44
Back side* 10 48 5240 15 14.90 102.33% 0.192 0.196 -
*- Repeated with 2" battery
Ma>; Rated |/ cired Averaged SAR over
; Vvg. 10
Mode Position Distance CH Freq. Power + Max. Avg. Scaling (W /kg ) Plot
(mm) (MHz) Tolerance Power 9 page
(dBm) (dBm) Measured | Reported
Front side 0 48 5240 15.00 14.90 2.33% 0.059 0.060 -
product | _Back side 0 48 | 5240 15.00 1490 | 2.33% | 0.351 0359 | 45
specific | Back side* 0 48 5240 15.00 14.90 2.33% 0.313 0.320 -
10g-SAR[" Top side 0 48 | 5240 15.00 14.90 | 2.33% | 0.073 0.075 -
Right side 0 48 5240 15.00 14.90 2.33% 0.240 0.246 -

*- Repeated with 2" battery
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WLANB802.11 a 5.3G

Max. Rated

; Avg. Measured Averaged SAR over 1g
Mode | Posiion |D'SNCe| oy | Fred | poverimax. | V9 | scaling (W/kg) P
(mm) (MHz) Tolerance Power page
(dBm) (dBm) Measured | Reported
RE Cheek - 60 | 5300 15 14.98 |100.46%| 0.109 0.110 -
RE Tilt - 60 | 5300 15 14.98 |100.46%| 0.116 0.117 -
Head | LE Cheek - 60 | 5300 15 14.98 |100.46%| 0.109 0.110 -
LE Tilt - 60 | 5300 15 1498 |100.46%| 0.149 0150 | 46
LE Tilt* - 60 | 5300 15 14.98 |100.46%| 0.144 0.145 -
Front side 10 60 | 5300 15 14.98 |100.46%| 0.044 0.044 -
'3\/00‘1{]' Back side 10 60 | 5300 15 14.98 |100.46%| 0.228 0229 | 47
Back side* 10 60 | 5300 15 1498 |100.46%| 0.176 0.177 -
*- Repeated with 2" battery
MaxA. Rated |\, sured Averaged SAR over
Mode Position Distance CH Freq. PowerviJ .Max. Avg. Scaling (v:/(/)f Plot
(mm) (MH2) | "3 Srance Power 9) page
(dBm) (dBm) Measured | Reported
Front side 0 60 | 5300 15.00 1498 | 0.46% | 0.066 0.066 -
product | _Back side 0 60 | 5300 15.00 1498 | 0.46% | 0.349 0.351 | 48
specific | Back side* 0 60 | 5300 15.00 1498 | 0.46% | 0.261 0.262 -
109-SAR[ Top side 0 60 | 5300 15.00 14.98 | 0.46% | 0.080 0.080 -
Right side 0 60 | 5300 15.00 1498 | 0.46% | 0.291 0.292 -

*- Repeated with 2" battery
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WLAN802.11 a 5.6G

Max. Rated
_ Avg. Measured Averaged SAR over 1g
Mode | Posiion |PStancel oy | Frea o0 o imax. | V9 | scaling (W/kg) L8
(mm) (MHz) Power page
Tolerance
(dBm) (dBm) Measured | Reported
RE Cheek - 100 | 5500 15 14.96 100.93% 0.086 0.087 -
RE Tilt - 100 | 5500 15 14.96 100.93% | 0.096 0.097 -
Head LE Cheek - 100 | 5500 15 14.96 100.93% | 0.089 0.090 -
LE Tilt - 100 | 5500 15 14.96 100.93% 0.121 0.122 49
LE Tilt* - 100 | 5500 15 14.96 100.93% 0.119 0.120 -
Bod Front side 10 100 | 5500 15 14.96 100.93% 0.029 0.029 -
V\?or?: Back side 10 100 | 5500 15 14.96 100.93% | 0.186 0.188 50
Back side* 10 100 | 5500 15 14.96 100.93% 0.178 0.180 -
*- Repeated with 2" battery
MaxA.vF;ated Vesmu) Average1dOSAR over
Mode Position Distance CH Fred. Power + Max. Avg. Scaling (W /E ) Plot
(mm) (MH2) | * T olerance Power 9 page
(dBm) (dBm) Measured | Reported
Front side 0 100 | 5500 15.00 14.96 0.93% 0.067 0.068 -
product | _Back side 0 | 100 | 5500 15.00 1496 | 093% | 0232 | 0234 | -
specific Top side 0 100 | 5500 15.00 14.96 0.93% 0.092 0.093 -
109-SAR[" Right side 0 100 | 5500 15.00 14.96 | 0.93% | 0.258 0.260 | 51
Right side* 0 100 | 5500 15.00 14.96 0.93% 0.256 0.258 -

*- Repeated with 2" battery
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WLAN802.11 a 5.8G

Max. Rated

; Avg. Measured Averaged SAR over 1g
Mode | Posiion |D'SNCe| oy | Fred | poverimax. | V9 | scaling (W/kg) P
(mm) (MHz) Tolerance Power page
(dBm) (dBm) Measured | Reported
RE Cheek - 149 | 5745 15 14.96 100.93% 0.044 0.044 -
RE Tilt - 149 | 5745 15 14.96 100.93% 0.039 0.039 -
Head LE Cheek - 149 | 5745 15 14.96 100.93% | 0.048 0.048 -
LE Tilt - 149 | 5745 15 14.96 100.93% 0.051 0.051 52
LE Tilt* - 149 | 5745 15 14.96 100.93% 0.047 0.047 -
Front side 10 149 | 5745 15 14.96 100.93% 0.017 0.017 -
Evoodr?‘ll_ Back side 10 149 | 5745 15 14.96 100.93% 0.141 0.142 53
Back side* 10 149 | 5745 15 14.96 100.93% 0.101 0.102 -
*- Repeated with 2" battery
Ma);vzated Measured Averaged SAR over
Mode Position Dl(sntqa:]r:;: °l cH (qu') Pc_)rwler + Max. P%\\ll?ér Scaling (V:I(/)I?g) pPalg:e
?deé?:f © (dBm) Measured | Reported
Front side 0 149 | 5745 15.00 14.96 0.93% 0.041 0.041 -
product |_Back side 0 | 149 | 5745 15.00 1496 | 093% | 0115 | 0116 | -
specific Top side 0 149 | 5745 15.00 14.96 0.93% 0.049 0.049 -
109-SAR[ ™ Right side 0 | 149 | 5745 15.00 1496 | 0.93% | 0.154 0155 | 54
Right side* 0 149 | 5745 15.00 14.96 0.93% 0.148 0.149 -

*- Repeated with 2" battery
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. , Date of last | Date of next
Manufacturer Device Type |Serial number calibration | calibration
Schmid & Iy cimetric E-Field
Partner EX3DV4 7351 Dec.21,2017|Dec.20,2018
\ : Probe
Engineering AG
Sggmig r& System Validation| D2450V2 727 Apr.21,2017|Apr.20,2018
Engineering AG Dipole D5GHzV2 1040 Jul.13,2017 | Jul.12,2018
Schmid & Data acquisition
Partner quis DAE4 547 Mar.22,2017|Mar.21,2018
\ . Electronics
Engineering AG
Schmid & 0 0
Partner Software DASY 52 N/A Callbrat]on Callbratllon
\ : V52.8.8 not required | not required
Engineering AG
Schmid & 0 0
Partner Phantom SAM N/A Callbrat!on Callbrat_lon
\ ) not required | not required
Engineering AG
Agilent Network Analyzer| E5071C |MY46315263 |Sep.08,2017|Sep.07,2018
, Dielectric Calibration | Calibration
Agilent Probe Kit 85070E | MY44300677 not required | not required
Adilent Dual-directional | 772D  |MY52180142|Apr.13,2017 |Apr.12,2018
ilen
g coupler 778D MY52180302 |Apr.13,2017|Apr.12,2018
Agilent CF;F Signal N5181A |MY50144143 [Mar.01,2017|Feb.28,2018
enerator
Agilent Power Meter E4417A |MY52240003 |Dec.21,2017|Dec.20,2018
. MY52200003 [Dec.21,2017|Dec.20,2018
Agilent Power Sensor | E9301H
MY52200004 |Dec.21,2017|Dec.20,2018
TECPEL Digital | yry\303A| TP130077 [Mar.17,2017|Mar.16,2018
thermometer
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4. Measurements

Date: 2018/1/17
WLAN 802.11b_Head Le Cheek CH 11
Communication System: WLAN(2.45QG); Frequency: 2462 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2462 MHz; o = 1.803 S/m; & = 39.326; p = 1000 kg/m?3
Phantom section: Left Section
Ambient temperature: 22.1°C; Liquid temperature: 21.8°C

DASY5 Configuration:
o Probe: EX3DV4 - SN7351; ConvF(7.74, 7.74, 7.74); Calibrated: 2017/12/21;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2017/3/22
« Phantom: Head
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Head/Area Scan (91x151x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.232 W/kg

Configuration/Head/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 7.119 V/m; Power Drift = -0.16 dB
Peak SAR (extrapolated) = 0.298 W/kg
SAR(1 g) = 0.158 W/kg; SAR(10 g) = 0.075 W/kg
Maximum value of SAR (measured) = 0.230 W/kg
dB

-4.63
-9.24

-13.66

-18.50

-23.13

0 dB = 0.230 W/kg = -6.38 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2018/1/24
WLAN 802.11b_Body-wron_Back side_CH 11_10mm
Communication System: WLAN(2.45QG); Frequency: 2462 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2462 MHz; o = 2.019 S/m; & = 52.717; p = 1000 kg/m?3
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN7351; ConvF(7.82, 7.82, 7.82); Calibrated: 2017/12/21;

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

« Electronics: DAE4 Sn547; Calibrated: 2017/3/22

e Phantom: Head

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

Conflguratlon/Head/Area Scan (91x151x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.159 W/kg

Configuration/Head/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 1.916 V/m; Power Drift = -0.19 dB
Peak SAR (extrapolated) = 0.205 W/kg
SAR(1 g) = 0.109 W/kg; SAR(10 g) = 0.058 W/kg
Maximum value of SAR (measured) = 0.156 W/kg
db

-3.61
-7.23

-10.84

-14.46

-18.07

0 dB = 0.156 W/kg = -8.07 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2018/1/24
WLAN 802.11b_product specific 10g SAR_Right side_ CH 11_0mm
Communication System: WLAN(2.45QG); Frequency: 2462 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2462 MHz; o = 2.019 S/m; & = 52.717; p = 1000 kg/m?3
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN7351; ConvF(7.82, 7.82, 7.82); Calibrated: 2017/12/21;

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

« Electronics: DAE4 Sn547; Calibrated: 2017/3/22

e Phantom: Head

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

Conflguratlon/Head/Area Scan (51x151x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.945 W/kg

Configuration/Head/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 1.405 V/m; Power Drift = -1.20 dB
Peak SAR (extrapolated) = 1.02 W/kg
SAR(1 g) = 0.490 W/kg; SAR(10 g) = 0.229 W/kg
Maximum value of SAR (measured) = 0.722 W/kg
dB

-4.73
-9.46

-14.18

-18.1

-23.64

0 dB = 0.722 W/kg = -1.42 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2018/1/18
WLAN 802.11a 5.2G_Head_Le Tilt CH 48
Communication System: WLAN(5G); Frequency: 5240 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5240 MHz; o = 4.527 S/m; & = 36.156; p = 1000 kg/m?3
Phantom section: Left Section
Ambient temperature: 22.2°C; Liquid temperature: 22.2°C

DASY5 Configuration:

e Probe: EX3DV4 - SN7351; ConvF(5.49, 5.49, 5.49); Calibrated: 2017/12/21;

o Sensor-Surface: 2mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn547; Calibrated: 2017/3/22

e Phantom: Head

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

Conflguratlon/Head/Area Scan (111x181x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.293 W/kg

Configuration/Head/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 1.574 V/m; Power Drift = 0.11 dB
Peak SAR (extrapolated) = 0.459 W/kg
SAR(1 g) = 0.124 W/kg; SAR(10 g) = 0.041 W/kg
Maximum value of SAR (measured) = 0.255 W/kg
dB

-4.76
-9.53

-14.29

-19.06

-23.82

0 dB = 0.255 W/kg = -5.93 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2018/1/25
WLAN 802.11a 5.2G_Body-wron_Back side_CH 48_10mm
Communication System: WLAN(5G); Frequency: 5240 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5240 MHz; o = 5.21 S/m; & = 49.519; p = 1000 kg/m?
Phantom section: Flat Section
Ambient temperature: 22.3°C; Liquid temperature: 22.2°C

DASY5 Configuration:

e Probe: EX3DV4 - SN7351; ConvF(4.6, 4.6, 4.6); Calibrated: 2017/12/21;

o Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn547; Calibrated: 2017/3/22

« Phantom: Head

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

Conflguratlon/Head/Area Scan (111x191x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.415 W/kg

Configuration/Head/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 2.615 V/m; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 0.789 W/kg
SAR(1 g) = 0.205 W/kg; SAR(10 g) = 0.083 W/kg
Maximum value of SAR (measured) = 0.379 W/kg
dB

-5.06
-10.13

-15.19

-20.26

-2h.32

0dB =0.379 W/kg = -4.21 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2018/1/25
WLAN 802.11a 5.2G_product specific 10g SAR_Back side_CH 48 Omm
Communication System: WLAN(5G); Frequency: 5240 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5240 MHz; o = 5.21 S/m; & = 49.519; p = 1000 kg/m?
Phantom section: Flat Section
Ambient temperature: 22.3°C; Liquid temperature: 22.2°C

DASY5 Configuration:

e Probe: EX3DV4 - SN7351; ConvF(4.6, 4.6, 4.6); Calibrated: 2017/12/21;

o Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn547; Calibrated: 2017/3/22

« Phantom: Head

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

Conflguratlon/Head/Area Scan (111x191x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 2.76 W/kg

Configuration/Head/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 2.043 V/m; Power Drift = 0.05 dB
Peak SAR (extrapolated) = 5.95 W/kg
SAR(1 g) = 1.27 W/kg; SAR(10 g) = 0.351 W/kg
Maximum value of SAR (measured) = 2.68 W/kg
dB

-10.00
-20.00

-30.00

-40.00

-h0.00

0 dB = 2.68 W/kg = 4.29 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2018/1/19
WLAN 802.11a 5.3G_Head_Le Tilt CH 60
Communication System: WLAN(5G); Frequency: 5300 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5300 MHz; o = 4.605 S/m; & = 35.785; p = 1000 kg/m?3
Phantom section: Left Section
Ambient temperature: 22.0°C; Liquid temperature: 21.9°C

DASY5 Configuration:

e Probe: EX3DV4 - SN7351; ConvF(5.15, 5.15, 5.15); Calibrated: 2017/12/21;

o Sensor-Surface: 2mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn547; Calibrated: 2017/3/22

e Phantom: Head

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

Conflguratlon/Head/Area Scan (111x181x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.389 W/kg

Configuration/Head/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 1.651 V/m; Power Drift = 0.15 dB
Peak SAR (extrapolated) = 0.529 W/kg
SAR(1 g) = 0.149 W/kg; SAR(10 g) = 0.049 W/kg
Maximum value of SAR (measured) = 0.305 W/kg
dB

-5.3
-10.63

-15.94

-21.26

-26.57

0 dB = 0.305 W/kg = -5.16 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2018/1/26
WLAN 802.11a 5.3G_Body-wron_Back side_CH 60_10mm
Communication System: WLAN(5G); Frequency: 5300 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5300 MHz; o = 5.293 S/m; & = 49.411; p = 1000 kg/m?3
Phantom section: Flat Section
Ambient temperature: 22.0°C; Liquid temperature: 21.9°C

DASY5 Configuration:

e Probe: EX3DV4 - SN7351; ConvF(4.56, 4.56, 4.56); Calibrated: 2017/12/21;

o Sensor-Surface: 2mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn547; Calibrated: 2017/3/22

e Phantom: Head

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

Conflguratlon/Head/Area Scan (111x191x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.423 W/kg

Configuration/Head/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 2.282 V/m; Power Drift = 0.18 dB
Peak SAR (extrapolated) = 0.911 W/kg
SAR(1 g) = 0.228 W/kg; SAR(10 g) = 0.092 W/kg
Maximum value of SAR (measured) = 0.448 W/kg
dB

-5.13
-10.26

-15.40

-20.53

-2h.bb

0 dB = 0.448 W/kg = -3.49 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2018/1/26
WLAN 802.11a 5.3G_product specific 10g SAR_Back side_CH 60_0mm
Communication System: WLAN(5G); Frequency: 5300 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5300 MHz; o = 5.293 S/m; & = 49.411; p = 1000 kg/m?3
Phantom section: Flat Section
Ambient temperature: 22.0°C; Liquid temperature: 21.9°C

DASY5 Configuration:

e Probe: EX3DV4 - SN7351; ConvF(4.56, 4.56, 4.56); Calibrated: 2017/12/21;

o Sensor-Surface: 2mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn547; Calibrated: 2017/3/22

e Phantom: Head

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

Conflguratlon/Head/Area Scan (111x191x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 2.80 W/kg

Configuration/Head/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 1.715 V/m; Power Drift = 0.16 dB
Peak SAR (extrapolated) = 5.93 W/kg
SAR(1 g) = 1.27 W/kg; SAR(10 g) = 0.349 W/kg
Maximum value of SAR (measured) = 2.72 W/kg
dB

-7.42
-14.64

-22.2h

-29.67

-37.09

0dB =2.72 W/kg = 4.34 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2018/1/22
WLAN 802.11a 5.6G_Head _Le Tilt CH 100
Communication System: WLAN(5G); Frequency: 5500 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5500 MHz; 0 = 4.911 S/m; & = 35.44; p = 1000 kg/m3
Phantom section: Left Section
Ambient temperature: 22.0°C; Liquid temperature: 21.9°C

DASY5 Configuration:

e Probe: EX3DV4 - SN7351; ConvF(5.04, 5.04, 5.04); Calibrated: 2017/12/21;

o Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn547; Calibrated: 2017/3/22

« Phantom: Head

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

Conflguratlon/Head/Area Scan (111x181x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.440 W/kg

Configuration/Head/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 1.542 V/m; Power Drift = 0.13 dB
Peak SAR (extrapolated) = 0.469 W/kg
SAR(1 g) = 0.121 W/kg; SAR(10 g) = 0.039 W/kg
Maximum value of SAR (measured) = 0.244 W/kg
dB

-10.00
-20.00

-30.00

-40.00

-h0.00

0 dB = 0.244 W/kg = -6.13 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2018/1/29
WLAN 802.11a 5.6G_Body-wron_Back side_CH 100_10mm
Communication System: WLAN(5G); Frequency: 5500 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5500 MHz; o = 5.576 S/m; & = 48.797; p = 1000 kg/m?3
Phantom section: Flat Section
Ambient temperature: 22.5°C; Liquid temperature: 22.4°C

DASY5 Configuration:

e Probe: EX3DV4 - SN7351; ConvF(4.09, 4.09, 4.09); Calibrated: 2017/12/21;

o Sensor-Surface: 2mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn547; Calibrated: 2017/3/22

e Phantom: Head

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

Conflguratlon/Head/Area Scan (111x191x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.360 W/kg

Configuration/Head/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 2.586 V/m; Power Drift = 0.09 dB
Peak SAR (extrapolated) = 0.809 W/kg
SAR(1 g) = 0.186 W/kg; SAR(10 g) = 0.066 W/kg
Maximum value of SAR (measured) = 0.369 W/kg
dB

-10.00
-20.00

-30.00

-40.00

-h0.00

0 dB = 0.369 W/kg = -4.33 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2018/1/29
WLAN 802.11a 5.6G_product specific 10g SAR_Right side_CH 100_0mm
Communication System: WLAN(5G); Frequency: 5500 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5500 MHz; o = 5.576 S/m; & = 48.797; p = 1000 kg/m?3
Phantom section: Flat Section
Ambient temperature: 22.5°C; Liquid temperature: 22.4°C

DASY5 Configuration:

e Probe: EX3DV4 - SN7351; ConvF(4.09, 4.09, 4.09); Calibrated: 2017/12/21;

o Sensor-Surface: 2mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn547; Calibrated: 2017/3/22

e Phantom: Head

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

Conflguratlon/Head/Area Scan (61x181x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.59 W/kg

Configuration/Head/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 3.431 V/m; Power Drift = 0.17 dB
Peak SAR (extrapolated) = 3.71 W/kg
SAR(1 g) = 0.792 W/kg; SAR(10 g) = 0.258 W/kg
Maximum value of SAR (measured) = 1.57 W/kg
dB

-5.80
-11.60

-17.39

-23.19

-28.99

0 dB = 1.57 W/kg = 1.96 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2018/1/23
WLAN 802.11a 5.8G_Head_Le Tilt CH 149
Communication System: WLAN(5G); Frequency: 5745 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5745 MHz; o = 5.208 S/m; & = 34.733; p = 1000 kg/m?3
Phantom section: Left Section
Ambient temperature: 22.1°C; Liquid temperature: 22.3°C

DASY5 Configuration:

e Probe: EX3DV4 - SN7351; ConvF(4.9, 4.9, 4.9); Calibrated: 2017/12/21;

o Sensor-Surface: 2mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn547; Calibrated: 2017/3/22

e Phantom: Head

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

Conflguratlon/Head/Area Scan (111x181x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.128 W/kg

Configuration/Head/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 0.7720 V/m; Power Drift = 0.09 dB
Peak SAR (extrapolated) = 0.182 W/kg
SAR(1 g) = 0.051 W/kg; SAR(10 g) = 0.021 W/kg
Maximum value of SAR (measured) = 0.103 W/kg
dB

-10.00
-20.00

-30.00

-40.00

-h0.00

0 dB = 0.103 W/kg = -9.87 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2018/1/30
WLAN 802.11a 5.8G_Body-wron_Back side_CH 149 _10mm
Communication System: WLAN(5G); Frequency: 5745 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5745 MHz; 0 = 5.991 S/m; & = 47.92; p = 1000 kg/m3
Phantom section: Flat Section
Ambient temperature: 22.2°C; Liquid temperature: 22.4°C

DASY5 Configuration:

o Probe: EX3DV4 - SN7351; ConvF(4.21, 4.21, 4.21); Calibrated: 2017/12/21;

o Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn547; Calibrated: 2017/3/22

« Phantom: Head

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

Conflguratlon/Head/Area Scan (111x191x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.301 W/kg

Configuration/Head/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 1.670 V/m; Power Drift = 0.08 dB
Peak SAR (extrapolated) = 0.619 W/kg
SAR(1 g) = 0.141 W/kg; SAR(10 g) = 0.050 W/kg
Maximum value of SAR (measured) = 0.305 W/kg
dB

-10.00
-20.00

-30.00

-40.00

-h0.00

0 dB = 0.305 W/kg = -5.15 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2018/1/30
WLAN 802.11a 5.8G_product specific 10g SAR_Right side_CH 149 Omm
Communication System: WLAN(5G); Frequency: 5745 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5745 MHz; 0 = 5.991 S/m; & = 47.92; p = 1000 kg/m?3
Phantom section: Flat Section
Ambient temperature: 22.2°C; Liquid temperature: 22.4°C

DASY5 Configuration:

o Probe: EX3DV4 - SN7351; ConvF(4.21, 4.21, 4.21); Calibrated: 2017/12/21;

e Sensor-Surface: 2mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn547; Calibrated: 2017/3/22

e Phantom: Head

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

Conflguratlon/Head/Area Scan (61x181x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.02 W/kg

Configuration/Head/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 3.326 V/m; Power Drift = -0.02 dB
Peak SAR (extrapolated) = 2.82 W/kg
SAR(1 g) = 0.496 W/kg; SAR(10 g) = 0.154 W/kg
Maximum value of SAR (measured) = 1.09 W/kg
dB

-h.bE
-11.36

-17.04

-22.7¢2

-28.40

0 dB = 1.09 W/kg = 0.36 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FR2ER1E R l'iﬁéf}ﬁ%‘i [EEapiEing *ifﬁﬂx Fif [ﬁJEﬁL’*ﬁfﬁﬂx@ Tﬁk’?’f%‘« o ¢ﬁ§f}%%’:’§ £ ﬂl?}yﬁl?ﬂ T F' [yt -

This document is issued by the Company subject to its General Conditions of Service printed overleaf, avallable on request or accessible at 000 MO0IO0 ODM 00000O000OMDOOM@ and, for electronic format

documents, subject to Terms and Conditions for Electronic Documents at 00000000 DM O00MO000 O0ODM O Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The
Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot
be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be

prosecuted to the fullest extent of the law.

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/37# # 7 % % 37+ A £ Fl % 7 1 §& 134 5%

SHBBRPHRDF AP | 1(886 R) 2299 B279 f (886 @) 2298 D488 www.tw.sgs.com
Member of SGS Group



Report No. : E5/2018/10051
Page: 55 of 107

5. SAR System Performance Verification

Date: 2018/1/17
Dipole 2450 MHz_SN:727_ Head
Communication System: CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.787 S/m; & = 39.377; p = 1000 kg/m?
Phantom section: Flat Section
Ambient temperature: 22.1°C; Liquid temperature: 21.8°C

DASY5 Configuration:

o Probe: EX3DV4 - SN7351; ConvF(7.74, 7.74, 7.74); Calibrated: 2017/12/21;

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

o Electronics: DAE4 Sn547; Calibrated: 2017/3/22

« Phantom: Head

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

Conflguratlon/Pln_250mW/Area Scan (51x101x1): Interpolated grid: dx=12 mm,
dy=12 mm
Maximum value of SAR (interpolated) = 20.3 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 105.7 V/m; Power Dirift = -0.09 dB
Peak SAR (extrapolated) = 26.7 W/kg
SAR(1 g) =12.9 W/kg; SAR(10 g) = 6.03 W/kg
Maximum value of SAR (measured) = 19.7 W/kg
dB

-4.54
-9.09

-13.63

-18.18

-22.72

0dB = 19.7 W/kg = 12.94 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FR2ER1E R l'iﬁéf}ﬁ%‘i [EEapiEing *ifﬁﬂx Fif [ﬁJEﬁL’*ﬁfﬁﬂx@ Tﬁk’?’f%‘« o ¢ﬁ§f}%%’:’§ £ ﬂl?}yﬁl?ﬂ T F' [yt -

This document is issued by the Company subject to its General Conditions of Service printed overleaf, avallable on request or accessible at 000 MO0IO0 ODM 00000O000OMDOOM@ and, for electronic format

documents, subject to Terms and Conditions for Electronic Documents at 00000000 DM O00MO000 O0ODM O Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The
Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot
be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be

prosecuted to the fullest extent of the law.

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/37# # 7 % % 37+ A £ Fl % 7 1 §& 134 5%

SHBBRPHRDF AP | 1(886 R) 2299 B279 f (886 @) 2298 D488 www.tw.sgs.com
Member of SGS Group



Report No. : E5/2018/10051
Page: 56 of 107

Date: 2018/1/18
Dipole 5200 MHz_SN:1040_Head
Communication System: CW; Frequency: 5200 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5200 MHz; o = 4.538 S/m; & = 36.343; p = 1000 kg/m?
Phantom section: Flat Section
Ambient temperature: 22.2°C; Liquid temperature: 22.2°C

DASY5 Configuration:

e Probe: EX3DV4 - SN7351; ConvF(5.49, 5.49, 5.49); Calibrated: 2017/12/21;

e Sensor-Surface: 2mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn547; Calibrated: 2017/3/22

o Phantom: Head

« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (61x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 16.7 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 60.47 V/m; Power Drift = -0.04 dB
Peak SAR (extrapolated) = 32.5 W/kg
SAR(1 g) =7.94 W/kg; SAR(10 g) = 2.28 W/kg
Maximum value of SAR (measured) = 16.6 W/kg
dB

-b.63
-13.26

-19.90

-26.53

-33.16

0 dB = 16.6 W/kg = 12.20 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2018/1/19
Dipole 5300 MHz_SN:1040_Head
Communication System: CW; Frequency: 5300 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5300 MHz; o = 4.605 S/m; & = 35.785; p = 1000 kg/m?3
Phantom section: Flat Section
Ambient temperature: 22.3°C; Liquid temperature: 22.4°C

DASY5 Configuration:

o Probe: EX3DV4 - SN7351; ConvF(5.15, 5.15, 5.15); Calibrated: 2017/12/21;

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

o Electronics: DAE4 Sn547; Calibrated: 2017/3/22

e Phantom: Head

« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (71x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 18.1 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 60.98 V/m; Power Drift = -0.03 dB
Peak SAR (extrapolated) = 37.8 W/kg
SAR(1 g) =8.11 W/kg; SAR(10 g) = 2.27 W/kg
Maximum value of SAR (measured) = 17.3 W/kg
dB

-10.00
-20.00

-30.00

-40.00

-h0.00

0dB = 17.3 W/kg = 12.39 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2018/1/22
Dipole 5600 MHz_SN:1040_Head
Communication System: CW; Frequency: 5600 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5600 MHz; o = 5.009 S/m; & = 35.221; p = 1000 kg/m?3
Phantom section: Flat Section
Ambient temperature: 22.0°C; Liquid temperature: 21.9°C

DASY5 Configuration:

o Probe: EX3DV4 - SN7351; ConvF(4.81, 4.81, 4.81); Calibrated: 2017/12/21;

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

o Electronics: DAE4 Sn547; Calibrated: 2017/3/22

e Phantom: Head

« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (61x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 17.6 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 62.02 V/m; Power Drift = -0.09 dB
Peak SAR (extrapolated) = 35.2 W/kg
SAR(1 g) = 8.2 W/kg; SAR(10 g) = 2.34 W/kg
Maximum value of SAR (measured) = 17.2 W/kg
dB

-b6.67
-13.34

-20.M

-2b6.68

-33.35

0dB = 17.2 W/kg = 12.37 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2018/1/23
Dipole 5800 MHz_SN:1040_Head
Communication System: CW; Frequency: 5800 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5800 MHz; o = 5.256 S/m; & = 34.616; p = 1000 kg/m?3
Phantom section: Flat Section
Ambient temperature: 22.1°C; Liquid temperature: 22.3°C

DASY5 Configuration:

e Probe: EX3DV4 - SN7351; ConvF(4.9, 4.9, 4.9); Calibrated: 2017/12/21;

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

o Electronics: DAE4 Sn547; Calibrated: 2017/3/22

e Phantom: Head

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (61x81x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 17.7 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 62.21 V/m; Power Drift = -0.02 dB
Peak SAR (extrapolated) = 35.6 W/kg
SAR(1 g) = 8.44 W/kg; SAR(10 g) = 2.41 W/kg
Maximum value of SAR (measured) = 18.1 W/kg
dB

-6.07
-12.13

-18.20

-24.26

-30.33

0dB = 18.1 W/kg = 12.57 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2018/1/24
Dipole 2450 MHz_SN:727_Body
Communication System: CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 2.003 S/m; & = 52.752; p = 1000 kg/m?3
Phantom section: Flat Section
Ambient temperature: 22.4°C; Liquid temperature: 22.2°C

DASY5 Configuration:

e Probe: EX3DV4 - SN7351; ConvF(7.82, 7.82, 7.82); Calibrated: 2017/12/21;

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

o Electronics: DAE4 Sn547; Calibrated: 2017/3/22

e Phantom: Head

« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (51x71x1): Interpolated grid: dx=12 mm,
dy=12 mm
Maximum value of SAR (interpolated) = 21.4 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 100.1 V/m; Power Drift = 0.04 dB
Peak SAR (extrapolated) = 26.6 W/kg
SAR(1 g) = 12.8 W/kg; SAR(10 g) = 5.84 W/kg
Maximum value of SAR (measured) = 19.7 W/kg
dB

-4.43
-8.65

-13.28

-17.70

-22.13

0dB = 19.7 W/kg = 12.95 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2018/1/25
Dipole 5200 MHz_SN:1040_Body
Communication System: CW; Frequency: 5200 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5200 MHz; o = 5.138 S/m; & = 49.657; p = 1000 kg/m?3
Phantom section: Flat Section
Ambient temperature: 22.3°C; Liquid temperature: 22.2°C

DASY5 Configuration:

e Probe: EX3DV4 - SN7351; ConvF(4.6, 4.6, 4.6); Calibrated: 2017/12/21;

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

o Electronics: DAE4 Sn547; Calibrated: 2017/3/22

e Phantom: Head

o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (71x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 15.2 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 57.06 V/m; Power Drift =-0.13 dB
Peak SAR (extrapolated) = 25.9 W/kg
SAR(1 g) = 7.51 W/kg; SAR(10 g) = 2.09 W/kg
Maximum value of SAR (measured) = 15.1 W/kg
dB

-10.00
-20.00

-30.00

-40.00

-h0.00

0dB = 15.1 W/kg = 11.78 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2018/1/26
Dipole 5300 MHz_SN:1040_Body
Communication System: CW; Frequency: 5300 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5300 MHz; o = 5.293 S/m; & = 49.411; p = 1000 kg/m?3
Phantom section: Flat Section
Ambient temperature: 22.0°C; Liquid temperature: 21.9°C

DASY5 Configuration:

e Probe: EX3DV4 - SN7351; ConvF(4.56, 4.56, 4.56); Calibrated: 2017/12/21;

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

o Electronics: DAE4 Sn547; Calibrated: 2017/3/22

e Phantom: Head

« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (71x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 15.9 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 56.69 V/m; Power Drift = -0.14 dB
Peak SAR (extrapolated) = 28.0 W/kg
SAR(1 g) = 7.86 W/kg; SAR(10 g) = 2.19 W/kg
Maximum value of SAR (measured) = 15.5 W/kg
dB

-10.00
-20.00

-30.00

-40.00

-h0.00

0 dB = 15.5 W/kg = 11.89 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2018/1/29
Dipole 5600 MHz_SN:1040_Body
Communication System: CW; Frequency: 5600 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5600 MHz; o = 5.746 S/m; & = 48.55; p = 1000 kg/m3
Phantom section: Flat Section
Ambient temperature: 22.5°C; Liquid temperature: 22.4°C

DASY5 Configuration:

e Probe: EX3DV4 - SN7351; ConvF(3.98, 3.98, 3.98); Calibrated: 2017/12/21;

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

o Electronics: DAE4 Sn547; Calibrated: 2017/3/22

e Phantom: Head

« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (71x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 17.1 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 55.04 V/m; Power Drift =-0.15 dB
Peak SAR (extrapolated) = 34.0 W/kg
SAR(1 g) = 8.23 W/kg; SAR(10 g) = 2.32 W/kg
Maximum value of SAR (measured) = 17.0 W/kg
dB

-10.00
-20.00

-30.00

-40.00

-h0.00

0dB = 17.0 W/kg = 12.32 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2018/1/30
Dipole 5800 MHz_SN:1040_Body
Communication System: CW; Frequency: 5800 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5800 MHz; o = 5.997 S/m; & = 47.896; p = 1000 kg/m?3
Phantom section: Flat Section
Ambient temperature: 22.2°C; Liquid temperature: 22.4°C

DASY5 Configuration:

o Probe: EX3DV4 - SN7351; ConvF(4.21, 4.21, 4.21); Calibrated: 2017/12/21;

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

o Electronics: DAE4 Sn547; Calibrated: 2017/3/22

e Phantom: Head

« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (71x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 15.7 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 53.94 V/m; Power Drift = -0.05 dB
Peak SAR (extrapolated) = 27.5 W/kg
SAR(1 g) =7.7 W/kg; SAR(10 g) = 2.13 W/kg
Maximum value of SAR (measured) = 15.0 W/kg
dB

-10.00
-20.00

-30.00

-40.00

-h0.00

0dB = 15.0 W/kg = 11.76 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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6. DAE & Probe Calibration Certificate

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeiughaussirasse 43, B004 Zurich, Switzerland

Bchwelzerischer Kalibrierdiensd
Bervice sujsse d'étalonnage
Servizio svizzero di tarature
Swise Calibration Sarvica

Accradited by the Swiss Accreditalion Seivice (SAS) Actreditation No.: SCS 0108
The Swiss Accreditation Service is one of the slgnatories 1o the EA
Multitateral Agraement for the recognition of calibration certificates

Client SGS - TW (Auden) Certificate No: DAE4-547 Mar17
CALIBRATION CERTIFICATE

Ot DAE4 - SD 000 D04 BM - SN: 547

Callbealion precardursis) QA CAL-0B.v29
Calibration procedure for the data acquisition electronics (DAE)

Catibraton dafe; March 22, 2017

This calizration certificate documents the raceabiity io nabonal stendards, which realize the physical units of measursments (S1)
Thiz rmsssUramsrls and Ths wncestainlies wiln confidence protaddlily are gevinn an ha Elowing pages ant &Se par ol ths cerificaln

| All caibrations have been conducied in the closed laboralony tacily: environmant lemperature (22 = 3)°C and humidity < 700

Galibration Equipment used (MATE criteal lor calibmiion)

Frimary Standzrds | 1D # Cal Dalg [Costificala Mo Setvidulod Calibralon
Bty Bolimeter Type 2001 | SN Daf027e 0U-5ep-16 (Mo 19065) Sap-17
_@g_ciqnqa_r\u _S‘[;_hndams | \0# Crack Date {in houso) Scheduled Check

Auto DAE Calibration Unit SE UWS 053 AA 1007  05-Jan7 [in hosse check) I o chick' dan-18
Calibrator Box ¥2 9 SE LUMS O0E A% 1002 05-Jdan-17 |in house check | | hotse check Jan-18

Mame Fundiian Signalire
Calibrated by: Eric Hainleid Technician — e
—— e
e

Approvad by Fin Bamhalt Depiuty Taehnical Manages o '&? U,LU«‘M Ly

lssued: March 22, 3017

This ealibration cartificats shall not b mpradused excepl in ull wihoul wiillen spprovsl al Ihe labarzioey.

Cerificate Mo: DAE4-547 Marl 7 Page | of &
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Calibration Laboratory of

f 5 Schwelzeriacher Kallbrierdbenat
Schmid & Partner c Servica suizse d'éslonnage
Englneering AG Servizio svizzero dl taratura
Zeughausstrasse 83, BOUS Zurioh, Switzeriang S swiss Calibration Sarvice
Aocredied by Ihe Swiss Acoraditation Berviza (SAS) Acareditation Mo.; SCS 0108

The Swiss Accreditalion Service 1s ona of the signafories to (ha EA
Multitateral Agresment for the recoghition of calibration cerificates

Glossary

DAE data acquisition electronics

Connector angle  information used In DASY system to align probe sensor X to the robot
coordinale systam.

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

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

» The following parameters as documented in the Appendix contain technical information as a
mesult from the performance lest and require no uncertainty.

s«  DC Vollage Measuremenl Linearily. Verification of the Linearity al +10% and -10% of
the neminal calibration voltage. Influence of ofiset voltage is included in this
measurement.

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

=  Channel separation; Influence of a valtage on the neighbor channels not subject to ap
input voltage,

* AD Conventer Values with inputs shorted! Values on the intemal AD converter
corresponding lo zero input voltage

+ Input Offset Measurement; Output voltage and statistical resulls over a large number of
zero voltage measurements.

= [nput Offsel Current: Typical value for information; Maximum channel input offset
current, not considering the inpuf resistance.

= Input resistance; Typical value for information: DAE input resistance at the connectar,
during internal auto-zeroing and during measurement,

» lLow Battery Alarm Voltage: Typical value for infarmation. Below this voltage, a battery
alarm signal is generaled,

« Power consumplion: Typical value for infarmation. Supply currents in various operating
modes.

Carificats No: DAE4-S4T_WMari? Paga 2 of 5
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DC Voltage Measurement
AD - Converter Fesolution nomingl
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High Reangs 1LSE= Bap, full ramge = 00 =300 MY
Low Hangs: LSB= GinvV, full range = <1_____+3mV
DASY measuaman! parameters: Aulo Zero Time: § see, Meadsunng lime: 3 sec
Callbration Factors X ¥ z T
High Range 405189 = 0.02% (k=2) | 403,008 + 0.02% (k=2) | 402,739 = 1,02%. (k=2)
Low Range 295348 = 1.50% (k=2) | 390456 + 1.50% (k=2) | 3.96243 + 1.50% (k=2)

Connector Angle

'1 Cannector Angle 10 be usad v DASY system

B1gr=1"

Ciarfllicaie Mo DAEA-347 Mar 7

Fagm doi 5
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Appendix (Additional assessmenis outside the scope of SCS0108)
1. DC Voltage Linearity

High Range Reading {1V} Difference (V) Error (%) |
Channel X + Input 200051.23 0.53 n.oo l
Chaninel X + Input 20005 44 2.04 .oy
Channel X - Imput -20000.97 4.0 002
Channel ¥ + Input 20002980 -1.03 -0.00
Channel Y + Input 200040,30 -3.03 -0.02
Channel ¥ - Input -20007.73 172 .01
Channel Z + lnput 200030.21 .86 -0.ou
Channel Z + Input 2000313 0.21 -0.00
Channel Z = Input -20005.14 0.8 -0.00
Low Range Reading (uV) Ditference (uV) Error (%)
Channel X + Input 200002 =008 0,00
Channel X + Input 20098 38 0,18
Channel X - Input 20016 .00 | -0.00
Channel Y + Input 2000.10 0,08 o.oa
Channel Y + Input 199,43 -0.40 -0.20
Channel Y = Input 200,77 .70 0.45
Channel Z + Input 200019 0,28 0.a
Channel Z + lnput 188.82 1,00 -0.60
Channel 2 = Input -2071 .46 -1.37 058
2. Common mode sensitivity
DASY measurement paramelars: Aulo Zero Time' 3 sec; Measunng lime: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV}) Average Reading (uV)
Chanpel X 200 <209 <500
- 200 B.80 450
Channal ¥ 200 -0 &7 -1.21
- 200 oar -0.41
| Channel Z 200 50T 4,93
| - 200 =767 -Ba2
3. Channel separation
DASY measurement paramelers: Aulo Zaro Time: 3 sec, Measuiing time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel ¥ (uV) Channel Z (uV)
Channel X 200 2,85 =2.08
Channel Y 200 10.58 - .60
Channel Z au0a 455 7.85
Cerificala No: DAEA-547_Mari7 Page 4 of 5
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4. AD-Converter Values with inputs shorted

E]_AB‘:" measurement pammetars. Auto Zero Tima: 3 sec; Measuiing fime: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 168554 15354
Channel ¥ 164TH 18801
-i-:;h_nnmi Z 10077 18488

5. Input Offset Measurement
DASY measurement parameters: Aulp Zere Time: 3 sec: Measuring time: 3 sec

Input 10k
Average (V) min, Offset (uV) | max. Offset (uV) SH. ?:;:at'rm
Channel X 0,53 <114 0,28 0.3
Channel ¥ -103 243 027 0.32
o | 4
| Channe! 158 231 .62 0,35
6. Input Offset Current
Morminal Input circuitry offset curment on all channels: <25f4
7. Input Resistance (Typical values fof informeation)
| Zeroing (kKQhm) Measuring (MOhm)
Channel X 200 200
Channel ¥ | 200 200
Channel £ l 200 200
8. Low Battery Alarm Vollage (Typical values tor inlormation)
Typical values Alarm Level (VDG)
Supply (+ Veg) T g
Supply (- Vec) L]
9. Power Consumption (Typical values for mformation)
Typical values | Switched off (mA) | Stand by (mA) Transmitting {ma)
Supply (+ Vo) 001 +f +14
Supply {~ Veo) —0.01 -B g

Certilicala No; DAEA-BAT_Marl 7 Page 5of 5

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.

PRIV U] » P R SRR AR IR PR IO « BB R AT DRI EE TR i -

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at 000 @MOIOMO0 ODM 00000O00COMDOOMO and, for electronic format
documents, subject to Terms and Conditions for Electronic Documents at 000 @DO0MO0 ODM 00000000 O0ODM O Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined

therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client's instructions, if any. The
Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot
be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of the law.

SGS Taiwan Ltd. | No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#74* % 7 "% % #74* & £ F1 % 7 1 §& 134 55

SAHREARRGF AP | (886 2) 2299 B279 f (886 ) 2298 D488 WWW.tw.sgs.com
| Member of SGS Group




Calibration Laboratory of

Schmid & Partrer
Engineering AG

Enughaussirasee 43, Bl Forch, Switzeriand

Antigilend ry the Swiss Ao IEE Seencs |SAS)
The Swiss booreitation Sereice s one of the signalones Lo te E&

Nuilieeral Ay

tor the

Report No. : E5/2018/10051
Page: 70 of 107

g
_.-;"‘\.‘ﬁ-l’ 4 Schanerischer Kalibrierdionst
e Sersloe swase Tetalonnage
= b Seralees SyiEzein o bamiuta

Py
M Switn Calibemion Serdc

sacreditation we: SCE 0108

Clent Audan

grition of ealibeatinn co

Coriffica Ho: EX3-7351_Dect 7

|CALIBRATION CERTIFICATE

| Citjac
| Calbration procsdines)
|

| Calitrmion daws
|

EX3DV4 - SMITa51

QA CAL-01.wD, CA CAL-14.v8, OA CAL-23.55, QA CAL-25.v6
Calibration procedure for dozimetric E-fudd probes.

Decamber 21, 2047
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The Swiss Avciastniinn Servinn is onn ol e signidores a e 14

Mainilssoral Ay for e recag ndsan af saliboatton cerificaes

Glossary:

TEL Higsae orialating lguid

NORM:y 2 sensilivity Ir fried spece

CaonvF sensdfivity N TS NORME vz

DeP HmnE compression poiin

CF arest factor {11auty_cyole) of the RF sgrm|

ARG D modulation dapendanl linesization parmmales

Pribastrating o ip Podalian weound probe sels

Polaszation & I redmhon arcwnd &n axis Bl s 8 ihe plane narmaE e Embe ais (88 masguremenl canbarl

L€, 1 = 0I5 om0 pritha smes
Connectar Angle mforrration deed in DASY sistem o Aligr probe sensor X b the robel canmdinala syl

Callbration is Performed According to the Fellawing Standards:

al

ik
c

)

IEEE Std §528-7013, “IEEE Recommeandad Fractice for Determining thn Pask Spaiial-dvesaged Specific
Abenrption Ratg {SAR) In the Human Head from Wirekass Commusicabans Devicas: Magsimment
Teshniques', June 2013

IEC fadda-1, =, "Maasuremen plocediss lor Ihe assessman of Spentic Ansorptan Rate [SAR| s hand
Mieile Sl bedy-meuinlod devicés used nexl ja the ear (frequency range of 300 MMz to & GHzP, July 2018

IEC G2300-2, "Procadies 1o detamming e Specific Absorption Hats [SAR) for wireless commumcallon tivses
used n Elese preshinily 10 tha humen body [freguancy range af 30 M 1o 8 GHz)® Mars 20

KO EA5EE4. "BAR Messuremient Reguiremsnts for 100 MH2 1 8 GH:"

Muthods Applied and Interpretation of Parameters:

NORM, 2 Aesessed for E-freid palanzation 3 = 01 < 500 WMHE &5 TEM<ell, > 1300 M4 REZ wavagiede)
RORMe.y 2 ane maly Intermediata valeas, |8, the uncersnties o NOEME, v,z does nit difecd the E-fiakl
uneriainty insida T5L {see beltw ConvF)
NORM TS 1 2 & NGEM, 7 * frequancy_response (sae Frequency Respanse Shart) This insarizston i
imipamentad i DASY4 sofpware varsions far ihan 4.2, Tha unteriainly of ihe reqeency response (% incikided
in the Rkalan uncaetainky dl ConwE
DCRy, y,z OCR ang numerics| inesnzelion paremelais essessad basad of the dats of powar swasp will S
sigral no unceralivy eguired] DOF dods nob depend on freguency fnos nddidl
PAR: PAR is e Peak to Average Rato ihal s fiol cabmes b deienmine) based on e signas
characierstice
Aw.yor, Be .z Gy DX 2 WREpE A, B, C, O am numeancal linsorizahon paramelars assessad basag o
the data of power swesn for specific medulaion aignal. The parametes do ot dopend o0 regusncy noe
medE . VR s the maxemum calibration range expressed in RMS vollage across Ihe disde,
Gomd amd Boundany Effect Padamalérs Assassid in fal phaniom usag F-fisdd (ar Tempembes Transes
Standard far ¥4 B0D MMz} and insade weveodide using arakaical fald disbriwlsarne bassd on sawar
magsurements for | = 100 Mk Thissarma setups am used for assessmant of the parametsre spplied for
bardary comparsation (alghs, depln) of whih typcal uncedahty vaues @m glven Thesa parsmeslers are
=l in DAEYA =oftware 13 Improvs probe attuwady coge lo lhe boundary, The sensdiviey s TEL somesoonds
lo NORM: v ¢ ' ConuF whorsby the uncerainty comesnonds 16 Nl gien Tar ComiF A fragisency dapendent
'L.?'I:I_INFIE- uged |1 DASY warsion 4.4 and Righar which aliows exfanding the validdy from = 50 MH= 1o & 300

2
Spienival isatrapy (A0 devanon from Gotoel] in @ fieid b o gredienie reaigad dsmg a Mal prEaniom
ixpastesd by 8 peich antenno
Ser=or Difzar Tha sensor oMesl corfesponide 10 the offsel ol vidual measwemant cantar from tha prabe fip
i pebie axis), Mo lolerance regquired,
Gonnechor Angie; The angle (3 assa8ead uging he informsion gained by delarminng the MORMs (no
isteartniny regiirme}
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EXEDWA « 5M:7351 December 21, 2017

Probe EX3DV4

SN:7351

Manufactured:  October 13, 2014
Calibrated: December 21, 2017

Calibrated for DASY/EASY Systems

[Miote: nan-compatible with DASY2 system|)
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EXIDV4= Sh:TI51 Dacember 21, 2017

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7351

Basic Calibration Parameters

Sanaar X Sensor ¥ Sensor £ Unc {k=2)
Morm ggv.-'ivrmfr‘ 0.47 (XL 0.45 %101 %
OCF () o7.8 104.3 g7.1
Maodulation Calibration Parameters
T3] Communication System Mama T A B | ¢ o VR Unc- |
) 4B AB Y dB mv ®=2) |
4 _jow [ =1 oo 00| 10 | 000 | 1365 | z3awn |
I IE: o 00 | 10 1364 |
[z1 oo 00 | 1o EE

— .
The reported uncertainty of measurement is stated as the standard uncartainty of measurement
mulr-ph:ad by the coverage factor k=2, which for a normal distribution cormesponds to a coverage
probability of approximately 95%.

: Thia urcanainties of Mom K.Y 2 do nol afect the E°Nakl uncertainly insides TSL {ses Pages & and 6],
Rumerical brsaricaton parametsn uncertainty not reguired

© Uncestainey b detanmingd using e max. deviation hiom lnaar nlying ar distribution and is expressed for the squan: of Te
fierkd vaua
Carificata No: EX3-T351_DeciT Page & of 11
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7351

Calibration Parameter Determined in Head Tissue Simulating Media
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fc"*ﬂﬁmﬁ IL"wrﬂ!w"rlr':]‘!"M ConvFX_| ConwF ¥ | ComvEZ | Alpna® m; 1::5
750 418 .80 oz | wer | 042 | 055 | 080 | s120%
Bas 415 080 1060 | 1060 | 1060 | 055 | 080 | z120%
00 41.5 0.97 10,31 10.31 10.31 0.40 .96 2120 %
1750 40,1 137 878 a.78 878 026 | 080 | s120%m
1800 40,0 1.40 850 8.0 B.50 | 028 | @8 | =1zom
2000 40.0 140 | Ba 8.41 BA41 030 | 080 | s120%
2300 305 1.67 B.03 8.09 803 | 031 | o@d | siz0%
2450 8.2 1,80 7.74 7.74 7.74 034 | 085 | s1zom
2600 390 1.56 7.51 751 7.51 036 | 081 | +120%

| 5300 6.0 4 86 545 5.49 B.d4% .35 1,80 + 131 %
5300 | 3sa 476 5.15 5.15 515 | a0 | 1m0 | s13a%
EE00 35.6 456 604 B0 504 0.40 180 +13.1%
5600 /5 | so7 481 2 4.81 040 | 180 | +131%
SEQO 35.3 5.27 4.80 480 480 0.40 1.80 + 13,1 %

* Fresqamncy vality above 300 MHz of + 100 MHz only apples for DASY wi 4 e higher [oes Page 2], sige i & rosinicted 10 & B0 MHz The
uncamtainty & ihé R3S of the Corf unceramnty at calbration frequency and e uncemainty for e indicated nssusncy band, Fraquency vaidity
balow 300 MHz & £ 10, 25, 40, 50 and 1) MHz for ConvF assessments ot 30, 64, 128, 150 and 220 MHZ respactvaly, ADoue S GHE Insgquinty
walidity can be arbanded e £ 110 MHz
© Al Mregquancies below 3 GHz, the validity of tissue pammesens (@ and o) cam be miasad (o 1 10% # liguid compersaton famula 8 spplied 10
megsaed SAH vaues. A Meouencies above 3 GHZ, e walidly of Intus persmetans (o and o) s resiictsd b+ 5% The unceriainty s the BSS of

the Camf unceranty for indicaled el Sssue panemeles

" AlpnaTepth are determined durng calioration. SFELG samants that i remaining daviation dus 19 ths boundery sfiect afler compermston =
by ks Bhan & 1% for kedguencies below 3 GHz and beiow ¢ 2% for frequencies between 3-8 GHz @ any GiElANGE [Argar than nal (he ok Bp

diamsadar from tha

toundasy,
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EXIDW4- SM-T51 Dacamber 29, 2017

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7351

Calibration Parameter Determined in Body Tissue Simulating Media

: T [MHz) © pq"n:'mh' l mjgmi‘w CorvEX | ComvF ¥ | CenwFZ | Alpha® D.ﬁr::l]“ {L{HHEI I

|_750 555 0.98 1081 | 1081 | 1081 | 040 | 091 | #120% |

i &35 55,2 0.7 1039 | 1039 | 1059 | 047 | 087 | £120%

| e 1] 5.0 1.08 1018 10,18 1018 D48 0.85 =12.0 %

|_1750 534 1.49 BS3 | 858 | 858 | 037 | 085 | 2120%

| 1s00 533 1.52 B2z | 822 | 822 | 043 | 080 | +120% |

! 2000 533 152 BAO | 840 | 840 | 031 | 089 | :120%

: 2300 528 181 T.98 . T.58 T.98 DD .87 2120 %

|_2450 527 195 TB2 | 7B2 | 782 | 037 | 088 | s120%

| 2600 525 2.1 t56 | 756 756 | 032 | 083 | s120%
5200 49.0 5.30 4,60 ; 4.60 4,60 D.40 1.90 131 %
5300 480 5.42 456 | 458 4.56 0.40 1.490 2131%
5500 408 5.65 __ 408 : 4.09 4.09 045 1.590 131 %
5600 485 577 388 | 308 | 398 | 045 | 190 | 3131%
5800 48.2 6.00 4.2 |42 4.21 D45 1.90 +13.1%

¥ Frequerey validiy aboren 300 MHz of + 100 MHz anly apphies for DASY w2 4 and highar (see Page 31, alse i i meticied 10 & S0 MHz The
urcerianty is the RSS of thi Comd unsitainty &1 calieson frequency and the unoermainty for the indicated Yequency band. Fragquency validisy
Emorar 200 MAFLZ 2 & 10 25, 40 B0 and T0 MH2 for CoavF easssiiments &7 30, 84, 124, 150 and Z20 Mz respecively. Above B GHiz beguency
:ulﬂwcan b mxiended bo £ 110 MHz

Al trequenciet baiow 3 GHZ, th validity ol Sesue parameters. [z and = can be refaced o + 10% i guid compensation formida is appled io
maasusd SAR valies Al freguencies above 3 GHz. the waiidiy of issua par jeand o] @ 102 5%, The v 1 1he ASS of
:.:"n\ ConeF uriciriienty for ndicated target tssue parametors

AiphaDecth s determingd during caibeafion. SPEAS wamanis that the remaining devation dee to 3 bourdarny et aher com persatan ik
Ay less than £ 1% for g usncias bakiw 3 GHE and below 1 2% for equencies between 3.6 GHz al any distance langer than haif the proba tp
dameler from the boundary.
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EXADVA- SN 7351 Orcambar 24, 2017

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Freguency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 8 = 0°

=600 MHz TEM =1800 MHz. R22
L] [ - [ ] [
Tt " ¥ - T b W F
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L e e = o b e
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: %0 ; |!|;| e i 1.-' e _I == ‘I" 160 140
= R[]
r 1
e o 15 e 15
Uneertainty of Axial lsotropy Assessmant: £ 0.5% (k=2)
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EXIOVE-5N TE57 Descamber 27, 2097

Dynamic Range f(SAR..4)
(TEM cell , fuu= 1800 MHz)

IFput Signal [uy

10 [
SAR [mdicm3)
+ L3
notcompensaled com pensated
z - ——
% -
2
= O- .._—_-..._4--—.._._‘_,_',_._‘__: o by ..._..___._--'
A 1

103 102 [ 1 100 15

T
SAR briiemc]
®

ngl compensated cemppnsaRa

Uncartainty of Linearty Azsesemont: + 0.8% [k=3)
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EXI0NG- SH:TIE Decambar 21, 2017

Conversion Factor Assessment

1= 835 MHz WGLE RS (H_coms) F= 1800 MH WGELS R2 (H_conyF}

e

' .
~wuanare i

Deviation from Isotropy in Liquid
Error {§, 8), f =900 MHz

Deviation

A0 08 -04 B4 H2 00 D2 04 05 0B 10
Uncartainty of Spherical lsotropy Assessment: + 2.6% (k=2)
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EX3DYd- BM: 7351 Decambar 21, 207

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7351

Other Probe Parameters

[ Sensor Amangement Triangular
Conneclor Anghe [7) 38.6
Mecharical Surlace Deteclion Mode T enabled

| Gptical Suiace Detecton Mode disabled

| Probe Ovarall Length T 3T mm |
Prote Body Diameter 10 mm

Tig Length & mm

| Tir Diseier ) 2.5 mm
Proba Tip 1o Sensor X Calbration Poant 1 mm

[ Probe Tip 1o Sensor ¥ Galbration Poin 1 mm

| Probe Tifr bo Sensor 2 Calibration Paint 1 mim

émmmmsm Distance fram Surface T 1.4 mm |

Cartificals Mo EX3-T351_Dect? Pags 11 af 11
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7. Uncertainty Budget

Measurement Uncertainty evaluation template for DUT SAR test (3-6G)

A c D e f g h=c*f/e i=c*g/e k

Source of Uncertainty Toleran(?e/ Probabilit Div Div Value [ci (1g9) ci (109) Standard Standard vi, or Veff
Uncertainty y uncertainty _|uncertainty

Measurement system

Probe calibration 6.55% N 1 1 1 1 6.55% 6.55% o

Isotropy , Axial 3.50% R V3 1.732 1 1 2.02% 2.02% £

Isotropy, 9.60%| R 3 1.732 1 1 5.54% 554%|

Hemispherical

Modulation Response 2.40% R /3 1.732 1 1 1.40% 1.40% o

Boundary Effect 1.00% R V3 1.732 1 1 0.58% 0.58% S

Linearity 4.70% R V3 1.732 1 1 2.71% 2.71% ©

Detection Limits 1.00% R V3 1.732 1 1 0.58% 0.58% @

Readout Electronics 0.30% N 1 1 1 1 0.30% 0.30% S

Response time 0.80% R V3 1.732 1 1 0.46% 0.46% ®

Integration Time 2.60% R V3 1.732 1 1 1.50% 1.50% S

Measurement drift o o o

|(class A evaluation) 1.75% R V3 1.732 1 1 1.01% 1.01%

?;;mb'em condition - 3.00%| R V3 1.732 1 1 1.73% 1.73%| =

RF ambient conditions - 3.00%| R V3 1.732 1 1 1.73% 1.73%| =

reflections

Probe positioner 040%| R 3 1.732 1 1 0.23% 023%| =

Mechanical restrictions

Probe Positioning with 290%| R V3 1.732 1 1 1.67% 1.67%| =

respect to phantom

Post-processing 1.00% R V3 1.732 1 1 0.58% 0.58% @

Max SAR Eval 1.00% R V3 1.732 1 1 0.58% 0.58% S

Test Sample related

Test sample positioning 2.90% N 1 1 1 1 2.90% 2.90%| M-1

Device Holder 360%| N 1 1 1 1 3.60% 3.60%| M-1

Uncertainty

Drift of output power 5.00% R V3 1.732 1 1 2.89% 2.89% w

Phantom and Setup

Phantom Uncertainty 4.00% R V3 1.732 1 1 2.31% 2.31% ©

Liquid permittivity 1.94%| N 1 1 0.64 0.43 1.24% 0.83%| M

(mea.)

Liquid Conductivity 3.60%| N 1 1 0.6 0.49 2.16% 1.76%| M

(mea.)

Combined standard RSS 11.98% 11.87%

uncertainty

Expant uncertainty o o

(95% confidence 23.96% 23.74%
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Measurement Uncertainty evaluation template for DUT SAR test (0.3-3G)

A c D e f g h=c*f/e i=c*g/e k
Source of Uncertainty | 101erance/ (Probabilitl -y, 5y voie e (1g)  [oi (1og) |Standard - [Standard e
Uncertainty y uncertainty |uncertainty
Measurement system
Probe calibration 6.00% N 1 1 1 1 6.00% 6.00% o
Isotropy , Axial 3.50% R v/ 3 1.732 1 1 2.02% 2.02% o0
Isotropy, 9.60%| R /3 1.732 1 1 5.54% 554%| oo
Hemispherical
Modulation Response 2.40% R /3 1.732 1 1 1.40% 1.40% o
Boundary Effect 1.00% R /3 1.732 1 1 0.58% 0.58% 0
Linearity 4.70% R /3 1.732 1 1 2.71% 2.71% 0o
Detection Limits 1.00% R V3 1.732 1 1 0.58% 0.58% 0
Readout Electronics 0.30% N 1 1 1 1 0.30% 0.30% o
Response time 0.80% R v/ 3 1.732 1 1 0.46% 0.46% oo
Integration Time 2.60% R V3 1.732 1 1 1.50% 1.50% oo
Measurement drift o o o
(class A evaluation) 1.75% R V'3 1.732 1 1 1.01% 1.01% 0
Sgsaemb'em condition - 3.00%| R /3 1.732 1 1 1.73% 1.73%| o
RF ambient conditions -1 5 50| g /3 1.732 1 1 1.73% 1.73%| oo
reflections
Probe positioner 0.40%| R /3 1.732 1 1 0.23% 0.23%| oo
Mechanical restrictions
Probe Positioning with 2.90%| R /3 1.732 1 1 1.67% 1.67%| oo
respect to phantom
Post-processing 1.00% R /3 1.732 1 1 0.58% 0.58% o
Max SAR Eval 1.00% R V'3 1.732 1 1 0.58% 0.58% o0
Test Sample related
Test sample positioning 2.90% N 1 1 1 1 2.90% 2.90%| M-1
Bﬁzsga';]‘::fer 360%| N 1 1 1 1 3.60% 3.60%| M1
Drift of output power 5.00% R /3 1.732 1 1 2.89% 2.89% 0
Phantom and Setup
Phantom Uncertainty 4.00% R /3 1.732 1 1 2.31% 2.31% S
'(‘r;?g;d) permittivity 0.45%| N 1 1 0.64 0.43 0.29% 0.19%| M
'(‘r;?g;d) Conductivity 2.72%| N 1 1 0.6 0.49 1.63% 133% M
Comblnled standard RSS 11.54% 11.49%
uncertainty
Expant uncertainty o o
(95% confidence 23.07% 22.97%
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8. Phantom Description

b & Parrer Engrnareg A0

feuybausstmagn 47, P04 Duech, Swikpeliang
Prdra +41 1 285 970, Fax <41 T 246 577H
| gnag COirL MID ARy BpBED oo

Cartificate of Conformity / First Articla Inspection

Hei HAK Twki Phamom Va0
Typi Mo QR On0 P40 C
Satis bio TP-1150 and highar
Wrufaciires ﬁﬁﬁ%‘“—“
aughaussiisrss 43
CH-8004 Zinich
Swilretand
Teidts

The saries produstion process Lasd skaws tha smdstion 1o tesl of Ardt arices.

Gomplels sl were niade on the pre-sstas Type Mo G0 000 P40 A, Berial Na TP 1004 and on the
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9. System Validation from Original Equipment Supplier

Calibration Laboratory of
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CALIBRATION CERTIFICATE |

Ojact D24500W2 - SN T27
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Calibratics procedure for dipole walidation kits abowe 700 MHz

Cailvation dala April 21, 2017
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Calibration Laboraiory ol
Schmid & Panner
Englnaeing AG

Tewghausstresss £F, B04 Durch, Asireioesd

5 Exirmuizeriecks EnlEmeniinne

c Sarvice suiase dddionnage
Serylzio wilrzore di inmbhirs

5 swinn Calibeuliion Surves

Az Bl oy lies Semap Aixosddniess Bisien [EAT) rrrwd|labic=y Wa,! EE-'E O nds
T Swimn Accroditation Servicn ia cmn al s algnatesion io G EA

L] nl Ag forfhe o of cal ibretion oerfdicaies

Glossary:

TSL tissiee simulating Hould

CaonvF sensdvity in TSL / MORM %.y,2

M/A not applicabls or not measured

Calibration is Performed According o the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommended Practice for Deiermining the Peak Spatal-
Averaged Specific Absdrption Hate (SAR) In the Human Head from Wirsless
Communications Devices: Measuremant Technkques® Juna 2013
|EC 82204-1, "Piocedurs to measupe (he Specific Absorpticn Rale (SAR) for hand-held
devicas used in cose proximity o the ear (irequency range of 300 MHz to 3 GHz)",
Februan 2005
¢l |EC 62200-2, "Procedure fo determine the Specitic Absorplion Hate (SAR) lor wireless

communicabion dewces usad In close proximity e the human body (fregusney mnge of 30

hHz to & GHz)"!, March 2010
d} kDB BASEGS, “SAR Measurement Requiremants for 100 MHz ta 6 GHz"

by

Additional Documentation:
e} DASY4/5 Systam Handbook

Methods Applied end Interpretation of Parameters:

o Moasuramant Conditions: Further details are available from the Validation Repar &1 the end
of the certificate. All figures stated in the cenificate are valld at tha reguency indicated.

& Aptepna Paramelers with TSL: The dipsle is mountad with the spacer o position s fead
paint exaclly balow he center marking of the flat phaniom section, with the arms oriented
paratial 1o the Dody axs

»  Fead Point impedance and Aetum Loss: Thase parameters are measured with the dipole
pasitinnsd under the kquid filled phantom. The impedance staied is tranatormed from the
maasurarmant al the SMA connector to the feed paint, The Retun Loss ensures low
raflacted powar. No uncertainty requirad,

v FElectrical Delay: Cna-way delay between the SMA connadtor and the antenna feed point,
Mo unceramty requilrad.

o SAR measured SAF messured &t the staled anlenna inpul powes

«  SAR novmalized; SAR as measured, normalized o an inpdl power of 1 W al the antenna
canneclor.

«  SAA for nomina! TSL paramelers: The messured TSL peramsiers are used o oalculals e
nominal S8R resull,

The rapored uneartalnty of measuremaent is siated as 1ne standard uncenainty of measurement
multiplied by the coverage factor k=2, which fas a nonmal disiiibution comespands to 8 covarags
probability of approximetelby 95%.

Coliliuba Hor DR450VE-TET _Aari? Pago 2o E

Unless otherwise stated the results shown in this test report refer only to the sampl tested and such sample(s) are retained for 90 days only.

PRIV U] » P R SRR AR IR PR IO « BB R AT DRI EE TR i -

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at 000 @MOIOMO0 ODM 00000O00COMDOOMO and, for electronic format
documents, subject to Terms and Conditions for Electronic Documents at 000 @DO0MO0 ODM 00000000 O0ODM O Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined

therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client's instructions, if any. The
Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot

be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of the law.

SGS Taiwan Ltd. | No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#74* % 7 "% % #74* & £ F1 % 7 1 §& 134 55
SABSRFABORGF AP | 1(886R) 2299 B279 f (886 ) 2298 D488 WWW.W.SgS.com
| Member of SGS Group




Report No. : E5/2018/10051
Page: 86 of 107

Measurement Conditions
DASY syetern conliguration, ag far as nol given on page 1.

DASY Version DASYE V52100
Extrapolation hdvamcad Extrapolation

Phaniom - | Modular Flat Fhaniom

Distance Dipole Center - TSL 10 mm . with Spacer
Zoom 3can Resolution dx, dy, d2 =5 mm

Freguency 2450 MHz = 1 MHz

Head TSL parameters

Tamperaiure Permitlivity Conductivity
Mominal Head TSL paramotors 220°C a2 160 rba'm
Maasured Head T5L parameters (R2dx02) 0 | AT T 6% 18T mho/m w6 %
Haad TSL temparature changa during test = 050 | e s
SAR result with Head TSL
S5AR averaged over 1 cm? {1 g} of Head TSL Condlian
SAR measurnd 250 miW input poear 13.4 Wikg
4R for nomingl Head TSL pommaters nommalizoed o 1TW B2 Wikeg = 17.0 % (k=)
SAR aversged over 10 em? (10 g) of Hesd TSL [ cardition
SAR meagurad | 250 mW input pawes 6,18 Wikg
EAR for nominal Head TSL paramatars rioomalizad o W 24.3 Wikg + 16.5 % (=2}
Body TSL parameters
The bolicwing paramaters and calculations wara applied.
Temparatura Parmittiwity Conductivity
Hominal Body TSL paramaters Fr X i 82T 1.498 mbndm
Measured Body TSL paramelers FROe0D G LR TR 2.0 mhaim = & %
Body TSL temperature clkange during test =0.5C e |
SAR result with Body TSL
SAR averaged over 1 em” {1 g) of Body TSL Canditisn
SAR measwred 250 mW input pawer 125 'Wikp
SAR lor romingl Body TSL paramatars mammalizad to 1% BOUE Wikg = 17.0 % (k=2)
| SAR averaged over 10 cm? (10 g) of Body TSL aondiicn
SAA measurad 250 mW input power G0 Wikg
SAR lor nominal Body TSL parametars normalized ta 1W 2.8 Wikg = 16.5 % [k=2)
Certificate Mo: DR4B0V3-727_Apr7 Page 3of 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadance, transformed fo fead paint B30 +21)0
Fieturm Losa | - 24.0 0B

Antenna Parameters with Body TSL

Impedenca, ransformed bo leed palnt Sl D +4.1
Balurn Loss -275dB

General Antenna Parameters and Design

| Bactrical Daley {ona diredticn) | 1.148 ns

Aftar leng temn use with 100W radiated powar, anly a slight wamming of the: dipole noar the feedpaint san be measured.

The dipale is made of slendard semingid coaxeal cable. Tha centar conductor of tha teeding line = directly connectad 1o tha
sacond wrn of e dpole. The antenna is thenafare ehar-circuited bar DC-gignals. On some of the dipohes, small end caps
are added to tha dipola ams in crder to improse matghing when loaded accomding to the pesifion as explained in the
“Measumament Conditkens® paragraph. The SAR data are not affected by this change, The averl dipole length is still
accanding ba fua Standard.

Mo axcessive iome must be applied 1o the dpole ams, because they might bend or (he saldered connaclions near the
teadpoint may be damaged

Additional EUT Data

Fanutactured by SPEAG
Manidaciured on Jmnuary 0f, #2003

Carlificale Moz D480V TET_Apel 7 Page 4 of 8
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DASYS Validation Report for Head TSL

Drate: 21042007
Test Labomtory: BPEAD, Zurich. Switzerland
DUT;: Dipole 2450 MIlz; Type: D2450V2; Secial: D2450%2 - SN: 727

Commumication System: UTD 0 - CW; Frequency: 2450 MHz

hedium parameters ised: 7= 2450 MHz; a = 187 Sfm; & = 37.7: p = 1000 kg/m’
Phamivm section: Flul Section

Measurement Standard: DASY S {IEEETECIANS]T CA3_ 19-2001)

DASY 52 Configurton:
= Probe: EX3DV4 - SNT3409: ConvF(T.72, 7.72, 7.72) Caltbrined: 31, 12.2016;
v Sensor-Surface: 14mm |Mechanical Surface Detection)
»  Electromics: DAES Sn60|; Colibrated: 24.05.2017
v Phantom: Flar Phantom 5.0 (front): Type: QD O00 PS0AAL Senal: 1001
o DASYS2 3210000 1442); SEMCAD X L6 10 7413)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (Tx7x7 W Cube :
Mezsurcment grid: da=5mm. dy=5mim, de=5mm

Reforence Walue = 10608 Vim; Power Drilt = -0006 3B

Peak SAR (extrapolaied) = 27.3 Wikg

SAR(L gr= 134 Wikp; SAR(ID g) = 6,18 Wikg

slaxionum valoe of SAR (mewsured) = 211 Wik

E.0D

-10.00

-15.00
20.00

-25.00

0dB =211 Wik = 1324 dBW/ke

Cambcats No: DA45002-727_ApriT Fage3 ol 8
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Impedance Measurement Plot for Head T5L
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DASYS Validation Report for Body TSL

Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipode 2450 MHz; Type: D2450V2; Serial: D2ASOVE - §N: 727
CommuEnication S_I.IxIr_m: LU - W 'Iﬁ'l.s;,;u-ﬂu;:;; 2950 MHz
Mechom parometers wsed: = 2450 MHz; o= Z03 5/m; & = 52.5; p= 1000 kgym”
Phantom section: Flut Section
Measurement Standard: DASY S (IEEETEC/ANS] Ca3 149-201 1)
DASY 52 Confizuration
a  Probe: EX3DV < SNT30: Coav FOT.T9, 7,99, 7,790 Calibrued: 31.12.2018;
=  Sensor-Surface; |.4mm {Mechanical Surface Detection}
= Electronics: DAE4 Sn601; Calibrated: 2H.03.2017
#  Phumom: Flut Phantom 5.0 (hack); Type: QDM P30 AA; Serial: 1002

o DASYSZ 520000013420, SEMCAD X 146, 1KT413)

Report No. : E5/2018/10051
Page: 90 of 107

Dhate: 20042017

Dipole Calibration for Body Tissue/Pin=250 mW, d=1lmm/Zoom Scan (Tx7x7 1 Cube

Measurement grid; dx=Smm. dy=5mm. dz=3mm
Refercnce Valwe = 105.0 Vim: Power Drift = -0001 4B
Peak SAR (exirapolated) = 25.4 Wike

SARL g1 =12.9 Wik SARI0 g) = 6.01 Wikg
Mlastiomem valoe of SAR (measured) = 20,0 Wike

1 dB =200 Wike = 13.01 dBW ke

Canilicate Mo DR450W2-T27_Apri7 Paga 7ot 8
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Impedance Measurement Plot for Bady TSL
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Glossary:

TEL HEsue simulating liquid

ConvF sensitivity in TSL / NORM x.y,2
(RIS nol applicable or not measured

Calibration is Performed Accarding 1o the Followlng Standards:

a} |IEEE Sid 1528-2013, "|EEE Resormmended Practice for Determining the Peak Spatial-
Averaged Specitc Absorption Rate (SAR) in the Human Head from Wireless
Communications Deviees: Meazuremeant Techniquas®, June 2012

by IEC 62200-1, "Measurement procedure for the assessment of Specilic Absoiption Pate
ISAR) from hand-hald and bady-mounted devices usad naxt to the sar {freousncy range of
I00 MHz fo § GHz)" July 2016

ci |EC 62200-2, "Procedure to detarmine the Speellie Absorption Fate (SAR) (o wireless
communication devices used in close proximity (o the human oody (frequency range of 30
MHz to & GHz)*, March 2010

dy KDB BE5864, “SAR Measuramean! Aeguirements (or 100 MHz 1o 6 GHg"

Additional Documsnlation:
2) DASY4/S System Handbook

Methods Appliad and Interpretation of Paramataers:

«  Measurement Conditions: Further detalls are available from the Validation Repart 2t the end
of the cerificata. All igures stated m the cedificate are valid at the freguency indicated

= Anfenna Farameters with TSL: The dipale is mounted with the spacer o pasition iis feed
pamt exactly below the cenler marking of the flal phaniam section, with the amms arlenterd
paraliel o the body axs

»  Fogod Point Impedance and Return Loss: Thess parametsrs are maeasured with the dipole
positioned undar tha liquid filad phantom. The impadance stated (5 ransformed from the
measurement al the SMA connactor 1o the teed point. The Aetum Loss ansures low
retlected power. Mo uncenginty reguired.

=  Claciical Delay. One-way delay between the SMA connector and the anbenna feed point.
o uncaralidy weguloed,

»  SAR modsured: SAR measured al the slaled anlsnna inpul power,

= SAA nevmalzed: SAR as measurad. normalized fo an input power of 1 W &t the antenna
GoAnEcior.

v SAR for noininal TEL paramelers’ The measured TEL parameters are used to caloulate he
nominal SAR result.

The repaned uncertainty of measirement |5 stated a= the standard unceranty of measuremeant
miltiphed by the coverage factor k=2, which o a normal distribullon correspands o 8 goverzge
pratability of approsimately 95%.
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Measurement Conditions
DASY system configuration, &S far a ot given on page 1.
DASY Version DASYS W32 100
Extrapolation Advanced E;Irﬂp-cialinn
Phantom Bodular Flat Pharmm.'u'-f:-;)
Distance Dipole Center - TSL 10 mm with Spacer

5600 MHz = 1 MHz
SE00 MHz + 1 MEz

Zoom Scan Resolution de, dy = 4.0 mm, dz = 1.4 mm Gradad Ratic = 1.4 (Z direction)
5200 MHZ + 1 MHz
5300 MHz + 1 MHz

Frequency 5500 MHz + 1 MHz

Head TSL parameters at 5200 MHz

The tollawing parameters and salculations ware applied.

Temparature Parmittivity Conductivity
MNominal Head TSL parameters 2205C 36.0 4.66 mhom
Measured Head TSL parameters 22000 °C 363+6% 4.51 mhodm = 63
Head TSL temperature change during test <« 0.58°C P maa
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm? (1 g) of Head TSL Condiion

SAR measured 100 mi® input power 7.95 Wiy

796 Wikg £ 19.9 % (k=2)

SAR for nomenal Head TSL pararretars |

normalized to 1W

SAR averaged over 10 em? (10 g) of Head TSL
AR maasured

condition

100 mW input power 278 Wikp

2.8 Wikg = 19.5 % (k=2)

SAR for nominal Head TSL paramaters: nonmalized to 1W

Cerfificate Mo DEGHzWE-1040_Jull 7 Paga 3 of 16
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Head TSL parameters at 5300 MHz
Thae fellawing parameters and calculalions were applied.
Tamparatine Parmittivity | Condustivity

Hominal Head TSL paramaters 22.0°G 358 4.76 rmho/m |

Meazured Head TSL parametars [220402)"C 361+ 6% 461 mhovm & 6 %

Head TSL temparatura changs during test =05°C e
SAR result with Head TSL at 5300 MHz

SAR averaged over 1 em? |1 g) of Head TSL GCandition

S54R measured

100 mW input powar

.30 Wikg

S5AR for nominal Head T5SL paramalerns

nomalized to 1W

BI0W { kg & 19.9 % (k=2)

SAR averaged over 10 cm® {10 g) of Head TSL

gondition

SAR measunad

100 MWV input poesar

2.37 Wikg

SAH 1ar nominal Head TSL parametars

nommakoed o TW

23,7 Wiky = 19.5 %% (ke2)

Head TSL parameters at 5500 MHz

The ballawing pararmeters and caloulations ware applied

Temperalure Parmittivity Conductivity
Haminal Head TSL parameters 2207C 35.6 4.88 mhoim
Measured Head TSL paramelsrs 22.0+ 0.2} °C IHB+6% 4.81 mho'm 2 6%
Head TSL temperature change during best = 0.5°C e -

SAR result with Head TSL at 5500 MHz

SAR averaged over 1 em® (1 g} of Head TSL Gondition |
SAR meaasured 100 MW npul powear 8.37 Wikg
5AR for nominal Head TSL parameters normalizad to 1W B3.T Wikg = 19.9 % (k=2)

S5AR averaged over 10 am® {10 g) of Head TSL

condition

SAR measured

100 MWW inpul power

2.37 Wikg

|
normakized 1o 1% |

SAR for nominal Head TSL parametens 23.7 Wikg £ 19.5 % (k=2)

Carificate Mo; DSGHzV21040_ k7 Page 4 of 16
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Head TSL parameters at 5600 MHz
The lolkwing parameters and calculatons were applied.

Tomgaratisre Permittivity | Condustivity
Nominal Head TSL parameters 22.0°G 35.5 5.07 mho/m
Measured Head TSL parameters [22.0 =0.2)“C 35T 6% 4.92 mho/m £ 6 %
Head TEL temperature changs during test < 0.5*C — —
SAR result with Head TSL at 5600 MHz
S5AR averaged over 1 em?® (1 g) of Head TSL | Condition
T ]
| SAR rmaasured | 100 mW input powar 8.54 Wikg
1 I
| B4R for nominal Head TSL parameaters | nommalized bo 1W B5.4 Wikg = 19.9 % (k=2
SAR averaged over 10 am® (10 g) of Head TSL conditian
5AH measured 100 W InpuUl power 2.43 Wikg
SAR for nominal Head TSL paramistens noarnalized to TW | 24.3 Wikg = 19.5 % (k=2)
Head TSL parameters at 5800 MHz
The following pararmebers and cakulations were apphed,
Temperature Permittivity Conductivity
Mominal Head TSL parametens 200 363 5.27 migdm
Measured Head TSL parameiers (22.0 2 0.2)"C 354 2 6% 5.14 mho'm &6 %
Head TSL temperature change during test <=05"C -
SAR result with Head TSL at 5800 MHz
| SAR averaged over 1 cm?® {1 g) of Head TSL Gonddion
SAR maasured 100 rofW input power B.20 Wikg
5AR for nominal Head TSL paramaters. narmalized to 1W B2.0 Wikg = 19.9 % (k=2)
SAR sveraged over 10 cm? (10 g) of Head T2L | candilion '
SAR measured | 100 et iRl powear 2.32 Wikg
S5AR for nominal Head TSL parameaters: ] narmalized to 1W 3.2 Wikg = 19.5 % (k=2)
Certiticate Mo: DBGEHZW2-1040_Jul T Page & of 16
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Body TSL parameters at 5200 MHz

The lallowing paramedars and calculations were apphad.

Report No. : E5/2018/10051
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i Temperature Permittivity Condusctivity
Nominal Body TSL parameters x20C 49.0 5.30 rrinadm
Measured Body TSL parameters (2202021"C A7.4 + 8% 5.45 mhodm + 6 %
Body TSL temperature change during test =05 "0 == e
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 em® (1 g) of Body TSL Conditan
SAR measwed 100 mW input power TAT Wikg

SAR lor nominal Body TSL parametars

nonmalized o 1W

T4.2 Wikg = 19.9 % (K=2)

SAR averaged aver 10 em” (10 g) of Body TSL

condition

S5AR measwed

S8R for nominal Body TSL parameens

100 MW input poeser

209 Wikg

narmralized fo W

20,7 Wikg = 19.5 % (k=2)

Body TSL parameters at 5300 MHz

Tha following pararmelers and caleulations were applied.

Temperalure Permittivity Canductivity
Hominal Bedy TSL paramaters 220°C 48,8 542 mha'm
Measured Body TSL parameters {22003 "°C 472+ 6% 5.58 mihoim £ B %
Body TSL temperature change during test <= 0.5°C - -

SAR result with Body TSL at 5300 MHz
54AR m_rngnd over 1 em? (1 g) of Body TSL ! Condition
SAR measured | 100 W Input powear 773 W kg

AR lor nominal Body TSL paramaters

rarmalized to 1%

T6.8 Wikg = 15,5 % (k=2)

SAR averaged over 10 em® (10 g) of Body TSL

candition

S5AR measured

T00 i inpul powar

2.7 Wikg

54AR for nommnal Body TSL parameaters

| romalized to 1W

21.5 Wikyg = 19.5 % (k=2)
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Body TSL parameters at 5500 MHz
Thia following parameters and calculations ware applied
Temperature Pormittivity Conductivity !
Nominal Body TSL parameters 220°C 46 & 65 mho'm !
Measured Body TSL parameters (22,0 0.2 °C AE0e 6% 585 mhoim = 6% |
Body TSL temperature change during test <0.5°C — ]
SAR result with Body TSL at 5500 MHz
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR maasured 100 re input pover B.13 Wikg
SAR for mominal Body TSL pararmaerns rarmalized to 1W 808 Wikg = 19,9 % (k=2)
S4R averaged over 10 cm? (10 g) of Body TSL conaiion i
SAR rmeasuned 100 & inpL power 2.25 Wikg
SAR for nominal Body TSL paramaters narmalized to 1W 2.3 Wikg £ 19.5 % (k=2)
Body TSL parameters at 5600 MHz
The following parematens and calculalions were applied.
Tempearalure Perrmittivity Conductivity
| Mominal Body TSL paramsters 220G 48.5 5.77 mha'm
Measured Body TSL parameters [F2.0+03C 46.T £ B % 5.88 mho/m + 6%
Body TSL temparature change during test = 0.5%C -
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 cm? (1 g) of Body TSL Condition

SAR measured
SAR far nominal Bady TSL parametars

8,05 Wiy
80.0 Wikg = 19.9 % (k=2) |

100 mW input powar

nomalizad to 1W

SAR averaged over 10 cm® (10 g) of Body TSL
SAR messurad
SAR for nominal Body TEL pamametars

conditan

100 mW ingut powar
nomalizad to 1W

2.25 Wikg
223 Wikg = 19.5 % [k=2)

Carificaie Mo; DEGHzV2-1020 Jul 7 FPage T of 16
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Body TSL parameters at 5800 MHz
The iolowing parameters and cakulstions wera applied
i Temperatura Parmittiwing Canductivity
Hominal Body TSL parameters 220G 482 | 6.00 mho'm
_E'In_ar-urad Body TSL parameters {220 +0.2)°C 464:6% | 6.28 mhoim 6%
Body TSL temperalure change during test < 0,50 |
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 em” (1 g) of Body TSL Condition

S5AR messurad

100 iV input power

773 Wikg

SAR for nominal Body TSL paramebers

normalized to 1W

T6.5 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL
SAR measuned

SAR lor nominal Body TSL paramaters

conddion

100 miV input power
normalized 1o 1W

215 Wikg
213 Wikg = 19.5 % (ke2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5200 MHz

[ Impedance, franstormed 1o fesd paint 498 - B.3 2

| Retem Loss -21.64dB

Antenna Parameters with Head TSL at 5300 MHz

I
| Impedance, iranstormed 1o feed paint | 48.3 01 - 5.5 [
Fietumn Loss - 28.0 d8

Antenna Parameters with Head TSL at 5500 MHz

Impedanca, transformed to leed paint S040-7.00

Raturn Loss - 1.2 dB

Antenna Parameters with Head TSL at 5600 MHz

Impadance, ransfarmad o leed point 566 -3.3(0
Aaturn Loss - Z3.3 0B

Antenna Parameters with Head TSL at 5800 MHz

Impadance, transtormed to leed point 520-180

FAatum Loss -27.1 0B

Antenna Parameters with Body TSL at 5200 MHz

Impedance, iranstonrmed o feed point 481 O - 5.9 [}
FRedurn Loss -23.0dE

Antenna Parameters with Body TSL at 5300 MHz

Impedanca, transformed to teed paint ABE L - 16
Return Loss - 331 dB

Antenna Parameters with Body TSL at 5500 MHz

Irrpedance, ransfarmed 1o feed paint 5124 -4.7j2
Raturn Loss - 283 dB
Certificate Mo; DSGHzVE-1020_Jul ¥ Paga 9 of 16
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Antenna Parameters with Body TSL at 5600 MHz

Report No. : E5/2018/10051
Page: 101 of 107

Impedance, transtarmad to faed poim 57.50-20j02
Return Loss -22.8dB
Antenna Parameters with Body TSL at 5800 MHz
| Impedance, iransfarmed to feed point S56Q2-14m
: —
| Retum Loss -25.3dB
General Antenna Parameters and Design
[ Electrical Dwlay {one dinaction) ] 1.203 na

Aler long term usa with 1004 radated power, only a slight warming of the dipole rear the feedpaing can be measurad.,

The dipoke is made of standard semingid coaxial cable. The center conductor of the feeding line is dinecty conneciad 1o the
sacond arm of the digole. The antanra is tharafore shon-circuited tor DC-signals, On some of the dipoles, small end CEpS
are audad b0 the dipoke arma in order to improse matching when leaded according te the pesition as explained in the
‘Measurement Condilions® paragraph. The SAR data are not affectad by this change. The overall dipols length is st

acsarding ta the Standand.

Mo excessive faros must ba applad fo the dipole arms, because tey might bend or the seidered connections near the

feadpost may be damaged

Additional EUT Data

Manulaciured by

SPEAG

Manulaciured an

December 30, 2005

Certifecate Mo: DSOH2V2-1040_JullT Paga 10 0f 16
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DASYS Validation Report for Heed TSL

Driie: 13,07 I0LT

Test Laboratony: SPEAG, Yunch. Swilrerland
DUT: Dipole DSGHzY 2; Type: DSGHzY2; Serial: DSGHEY T - SMoidd0

Conmmnidation System: LI - OW . Frequoency: 5200 ME, Prequency. 5300 MHE, Freguendy) 5500
MHyr, Frequency. 5600 MHz, Freguency: 38000 MHz
Medium pursmeters used; (=520 MHz; o= 4,51 §/m; & =36,3; p= 1K hg.i’m' + Medwim pummesers

s 1= SO0 MHe: o= 4.00 S/m;o =361 j= 1000 ke/m® . Medium parameters wsed: § = 5500 MHe o =

LH] S k=358 0= 1000 ke . Medioen pacameners used: [ = S600 ML o =402 8oL u=337.p=
1000 kgfm' . Medium parameters used: = 52300 M2 o= 5 14 500 6, =354 = 1000 kain'

Phanlom sechion: Flat Sceiion

Beasurement Standand: DASYS | [EEEAEC/ANEL Ca3, (92001 )

DASYS2 Conlviarat o

& Trobe: EX3DV4 - SK3503; ConvFi5,74, 3.76, 3.796) Calibrared; 30122000, ConvF(5 35, 5.35

5258 Calibeated: 31123006, ConvFi 3.2, 5.2, 5.2 Calibmmad: 31,012,200 6. ConvFe.00, 500, 5 (0%,

Calibraled: 3. 12206 ConvB 500, 5000, 500 | Calihmied: 31 12 200 £
¢ Sepsir-Surtace: | 4mm (Mechancal Surface Delection)
o Electromes: DABY Sna0l | Calibred 28 022000
= Plwoison. Flab Plmisn A0 oot Type: QI3 000 PS AAL Serial: 100

= DAEYST JT LN 1Ad6); SEMCAD X 1B UM TAET)

Dipole Calibration for Hesd Tisue/Pin=100mW, dist=10mm, [=3200 MHe/Zoom Scan,
dist=1.4mm (Bx8xT W Cohe 0z Measureien pid. dy=dmin, dy=dmm dz=| dmm

Refercne Yilne = 6884 Win; Power Dl = -0.00 (B

Feak SAR (extrapolaled) = IV A Wike

SARIL g1 =7.95 Wika: SAR(10 g) = 2.28 Wk

Maximum value of SAR (measured) = |K.2 Wikg

Dipale Calibration for Head Tisue/Pin=100mW, dist=10mm, =530 MHzZoom Scan,
dist=1.dmm (Bx8x7 ) Cube U Measwement grid. dy=lmm. dy=4mm, dz=| 4mm

Referenoe Yalue = 71,50 Y, Power BPoft = 0,00 418

Peak SAR (esirapolated) = 299 Wikg

SARL =83 Wikg; SARIN g) =237 Wiky

Muikimiim valse of SAR {ineosufed) = 19,1 Wikz

Dipole Calibration for Head "TissoePin=10m W, dist=10mm, I=3500 M Zoom Scan,
dist=1.4mm (BxEx7 KCube 0 Measuremnent grid- di=Smm. dy=4mm, d= dmm

Reference Vilue = 69,97 Vi, Power Drifi=-008 4B

Feak SAR iextrapolated) =328 Wikg

SARI )= 837 Wike; SARIIN g1 =237 Wikg

Musimum value of SAR (measuped] = 19,7 Wike

Canllical® hiy DSOHXYZ DD _JATF Page 11 &f 16
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7 WCube 0: Measurement grid: ds=34mm, dy=4mm, dz=1.4mm

Reference Value = 70,63 Vin, Power Dnft = 0,07 dB

Peak SAR (extrapolated) = 33,4 Wikg

SARIL g = 8.54 Wikg: SARIID g) = 2,43 Wike

Maximum value of SAR (measured) = 20,1 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, l=5800 MHz/Zoom Scan,
dist=1.4mm ( 8x8x7 ' Cube 0: Measurement grid; dx=4mm. dy=4mm. dz=1.4mm

Reference Value = 67.92 ¥im; Power Drifi = -0.07 dB

Peak SAR (exrapolaed) = 33.4 Wikg

SAR( g) = 8.2 Wikg: SAR(10 g} = 2.32 Wikg
Maximum value of SAR (measured) = 18,7 Wikg

dB
1]

-6.00
1200
-18.00

4,00

0 dB =197 Wik = 129 dBW/ kg

Certificate Mo DEGHzW2- 1040 a7 Fage: 12 al 1B
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Impedance Measurement Plot for Head TSL

13 Jul TMT 11:81:29
EHI] 511 2 b Fs e TG ~N3JASB 5 AEEDS pF 5 ZBE.081 BBD HHz

o chELSE
Ciep i T 38808 oH

Py
1k
Hia
Hi %11 LOG 5 dB/ FEF —28 &8 1i-21.563 dE 5 ZRG.A0E 809 AW
I T | T CHI Mark s
’ 4 : 4 ! ! i ! } 38817 B
= 0 l 1 l 1 < ena -'ﬂlé
e 1 — = T
=l = 3 SSRGSz
. i L "El._ T > de-23,2%8 dB
b - 4 e = Eann .
— [ SESPED oHz
P E i i L .| |
| | 1 1 | | ] ] | Sa- 27424 o
SRR dHz
41d * +
ITART 5 B A AR BiFE M TOF £ BOD.BRE OO0 Mz
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DASYS Validation Report for Bady TSL

Date: 12072017

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole DSGHZV2; Type: DSGHZV2: Serial: DEGHZV2 - SN:1040

Communication System: UTD 0 - CW; Frequency: 5200 MHz, Freguency: 5300 MHz, Frequency: 5500
MHz, Frequency: 5600 MHz, Frequency: 5800 MIHz

Medium parameters vsed: f= 5200 MHz; o= 545 §/m; &, =47.4; p = 1000 kg/'m? , Medium parameters
wsed; {=3300 MHz: o = 5.58 8/m; g =47.2; p= 1000 kgrm” , Medium parameters used: = 3500 MHz, o=
585 Sim: g, =469 p = 1000 kg’ , Medium parameters used: £ = 5600 MHz; 0= 5.99 S/m; 2, = 467, p =
1000 kg/m® , Medium parameters used: T= 5800 MHz: o = 6,28 Sfm; & =46.4; p = 1000 kg/m*

Phantom section: Flat Section

Measurement Standard: DASYS (IEEEIEC/ANST CA3.19-201 1)

DASY 52 Comfiguration:

= Probe: EXADV4 - SN3503: ConvE(5.29, 5.20, 5.29); Calibrated: 31, 122016, ConvF{5.04, 5.04,
3,04y Calibrated: 31.12.2006, ConvF(4.62, 4,62, 4.62); Calibrated: 31.12.2016, ConvFi(4.57, 4.57,
4.57): Calibrated:; 31.12.2016, ConvF(4.48, 4,48, 4.48); Calibrated: 31.12.2016;

*  Sensor-Surface: |4mm {(Mechanical Surface Detection)
s Electronics: DAE4 Snb01 ; Calibrated: 28.03.2017
s  Phantem: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Senal: 1002

+  DASYSL 5210000 1446); SEMCAD X 14.6.10(T417)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7 )/ Cube 0: Measurement grid: dx=4mm, dv=4mm. dz=1.4mm

Reference Value = 64,58 V/m; Power Dirift = 0,00 dB

Peak SAR (extrapolated) = 28.8 Wikg

SAR(L g) = 7.47 Wk SAR(LD g) = 2.09 Wikg

Maximum value of SAR (measured) = 17.7 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, =530 MHz/Foom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mexsurement grid: dx=4mm, dv=dmm, dz=1.4mm

Reference Walue = 64.69 ¥/m; Power Drifi = -0.06 4B

Peak 5AR (extrapolated) = 30.5 Wikg

SARI gi = 7.73 Wikg: SAR(10 g) = .17 Wikg

Maximum value of SAR imeasured) = 18.4 Wikg

Dipole Calibration for Body Tisue/Pin=100mW, dist=10mm, (=5500 MHz/Zoom Scan,
dist=1.4mm (BxExTWCube 0: Measurement grid: dx=dmm, dy=4mm, dz=1.4mm

Reference Value = 65.64 Vim; Power Drifl = -0.03 dB

Peak SAR (extrapolated) = 34.0 Wikg

SAR(] g) = 813 Wikg; SARII0 g) = 2,25 Wikg

Maximum value of SAR (measured) = 19.8 Wikg

Certificate No: DEGHEVZ-1040_Jul1? Page 14 ol 16
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, =5600 MHzZoom Scan,
dist=1.4mm (8:x8x7)/Cuabe 0 Measurement grid: de=dmum, dy=dmm, de=1 4mm

Reference Valee = 6494 Vim; Power Difl =-0.07 4B

Peak SAR (extrapolated) = 33.9 Wike

SAR(] gh = 5.05 Wike: SAR(10 g) = 2.25 Wke

Maximum value of SAR (measured) = 19.5 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dv=4mm, de=1.4mm

Reference Value = 63.02 ¥Wim; Power Difi =-0.09 dB

Preak SARK (eatrapolated) = 34.5 Wikg

SARI gl = 773 Wikg; SAR(I0 g = 215 Wikg

Maximum value of SAR (measured) = 152 Wikg

500

-10.00
-15.00
-20.00

-25.00

0dB =192 W/kg = 1283 dBW/kg

Camficats Mo DREGHZVE 1040 Jull ¥ Paga 15 of 16
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Impedance Measurement Plot for Body TSL
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