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1. GENERAL INFORMATION
1.1. Description of Device (EUT)

Product Name : Notebook PC
Model No. : R709-0239
Radio : [IEEE802.11 a/b/g/n/ac; Bluetooth V3.0+EDR; Bluetooth V4.1

Operation Frequency : IEEE 802.11a:
5180MHz—5240MHz; 5260MHz—5320MHz
5500MHz—5700MHz; 5745MHz—5825MHz
IEEE 802.11ac VHT20:
5180MHz—5240MHz; 5260MHz—5320MHz
5500MHz—5700MHz; 5745MHz—5825MHz
IEEE 802.11ac VHT40:
5190MHz—5230MHz; 5270MHz—5310MHz
5510MHz—5670MHz; 5755MHz—5795MHz
IEEE 802.11ac VHT®80: 5210MHz, 5290MHz; 5530MHz—5690MHz;
5775MHz
IEEE 802.11b: 2412MHz—2462MHz
IEEE 802.11g: 2412MHz—2462MHz
IEEE802.11nHT20: 2412MHz—2462MHz;
5180MHz—5240MHz; 5260MHz—5320MHz
5500MHz—5700MHz; 5745MHz—5825MHz
IEEE802.11nHT40: 2422MHz—2452MHz;
5190MHz—5230MHz; 5270MHz—5310MHz
5510MHz—5670MHz; 5755MHz—5795MHz
Bluetooth : 2402-2480MHz

Modulation : IEEE 802.11b: DSSS(CCK,DQPSK,DBPSK)

Technology IEEE 802.11a/g: OFDM(64QAM, 16QAM, QPSK, BPSK)
IEEE 802.11ac VHT20, VHT40, VHT80: OFDM(16QAM, 64QAM,
256QAM, QPSK, BPSK)
IEEE 802.11n HT20, HT40: OFDM (64QAM, 16QAM,QPSK,BPSK)
Bluetooth V3.0+EDR: GFSK, n/4DQPSK,8-DPSK
Bluetooth V4.1:GFSK

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
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Antenna  Assembly : Antenna Type: PIFA

Gain

Applicant

Manufacturer

Factory

Power Adaptor

Power Cable
Date of Test

Date of Receipt

Bluetooth: 1.89dBi

WIFI 2.4GHz:ANT 0: 1.89dBi; ANT 1: 3.08dBi
WIFI 5GHz:

Band 1: ANT 0: 2.91dBi; ANT 1: 2.96dBi
Band 2: ANT 0: 3.08dBi; ANT 1: 2.96dBi
Band 3: ANT 0: 1.61dBi; ANT 1: 2.99dBi
Band 4: ANT 0: 3.16dBi; ANT 1: 2.88dBi

: Razer Inc.

201 3rd Street, Suite 900, San Francisco, CA 94103

: Razer Inc.

201 3rd Street, Suite 900, San Francisco, CA 94103

: BYD Precision Manufacture Co., Ltd

No.3001, Bao He Road, Baolong Industrial, Longgang Street,
Longgang Zone, Shenzhen, 518116, P.R., China

: Manufacturer: Razer Inc. M/N: RC30-0239

Input: 100-240Vac; 50/60Hz, 2.0A
Output: 20V; 3.25A
DC Cable: Shielded, Undetachable, 2.0m

: Unshielded, Detachable, 1.0m
: Sep.08, 2017

: Aug.28, 2017
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2. GENERAL DESCRIPTION
2.1. Product Description For EUT

[None]

2.2. Applied Standards

The Specific Absorption Rate (SAR) testing specification, method and procedure for this
device is in accordance with the following standards:

-FCC 47 CFR Part 2 (2.1093)

- IEEE C95.1-1999

- IEEE 1528-2013

- FCC OET Bulletin 65 Supplement C (Edition 01-01)
- FCC KDB 447498 D01 v06

- FCC KDB 248227 D01 v02r02

-FCC KDB 616217 D04 v01r02

- FCC KDB 865664 D01/D02

2.3. Device Category and SAR Limits
This device belongs to portable device category because its radiating structure is allowed to be
used within 20 centimeters of the body of the user. Limit for General

Population/Uncontrolled exposure should be applied for this device, it is 1.6 W/kg as averaged
over any 1 gram of tissue.

2.4. Test Conditions

2.4.1. Ambient Condition

Ambient Temperature 20to 24 °C
Humidity <60 %

2.4.2. Test Configuration
The distance between the EUT and the antenna of the emulator is larger than 50 cm and
the output power radiated from the emulator antenna is at least 30dB smaller than the
output power of EUT. The EUT was set from the emulator to radiate maximum output
power during all tests.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou) Co., Ltd, Song
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2.5. Exposure Positions Consideration

Top Side
Q
Tx1 Tx2
65mm 65mm
§ ANTENNA })‘ \1#
- T ;
. ""'.'.'.'.J.'.'. Bottom of laptop 5 ; : ;‘ |‘ || || |H| T Bottom of laptop
| |||‘||\|||||||||||||\ ‘
Left Sid Right Sid
— 1 el Side EEEEEREEN ent Side
L]
Front Side
WiFi Antenna 802.11 a/b/g/mHT20/mHT40/acVHT20/
acVHT40/acVHTS80
Note:

1. The distance from the WLAN antenna to the top surface is 4.7mm.
2. The diagonal of the screen is larger than 20cm.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
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Sides for Body SAR tests
Test distance: 0 mm

Band Screen Back| Front Top Bottom | Right Left

'WLAN 2.4GHz Ve X X v X X
WLAN 5GHz v X X v X X
Note:

1. Per KDB447498 Appendix B, The side which has a distance to the WLAN
antenna is more than 60mm can be exclude from SAR evaluation.

At test separation distance 60mm:

Sides more than
Frequency | SAR test exclusion Max Output 60mm distance from
(MHz) threshold power(dBm) Antenna can be
Excused ?

2450 196mW(22.9dBm) 15.91 Yes
5200 166mW(22.2dBm) 15.38 Yes
5400 165mW(22.17dBm) 15.21 Yes
5800 162mW(22.10dBm) 15.10 Yes

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou) Co., Ltd, Song
Shan Lake Branch
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2.6. Standalone SAR Test Exclusion Considerations

Standalone 1-g head or body SAR evaluation by measurement or numerical simulation is not
required when the corresponding SAR Exclusion Threshold condition, listed below, is
satisfied. The 1-g SAR test exclusion threshold 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)] [ ¥ f(GHz)] < 3.0 for 1-g SAR, where

@ f(GHz) is the RF channel transmit frequency in GHz

@ Power and distance are rounded to the nearest mW and mm before calculation

@ The result is rounded to one decimal place for comparison

According to the KDB447498 appendix A, the SAR test exclusion threshold for 2450MHz at
Smm test separation distances is 10 mW,5.2GHz is 7 mW, 5.4GHz and 5.8GHz is 6mW
Appendix A
SAR Test Exclusion Thresholds for 100 MHz - 6 GHz and < 50 mm

Approximate SAR Test Exclusion Power Thresholds at Selected Frequencies and Test Separation
Dnstances are illustrated in the following Table

MHz 5 10 15 20 25 mm

150 39 77 116 135 194

300 27 35 82 110 137

450 22 45 67 29 112

835 16 i3 49 66 82

00 16 i2 47 63 79

1500 12 24 37 49 61 SAR Test
Exclusion

1900 11 22 i3 44 54 Threshold (mW)

2450 10 19 9 I8 48

3600 ] 16 24 32 40

00 7 13 20 26 33

5400 ] 13 19 26 32

SE00 6 12 19 25 3l

Standalone SAR test exclusion considerations

es)éﬁstf’s; RF output power SAR test

Band/Mode F(GHz) threshold (mW) dBm mW exclusion
Bluetooth 2.441 10 2.71 1.87 YES
24GHz WLAN | 245 10 15.91 38.99 NO
5.2GHz WLAN | 5.2&5.3 7 15.38 34.51 NO
5.5GHz WLAN 5.5 6 15.21 33.19 NO
5.8GHz WLAN 5.8 6 15.10 32.36 NO

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou) Co., Ltd, Song
Shan Lake Branch
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2.7. EUT Configuration and operation conditions for test.

EUT
( EUT: Notebook PC)
2.8. Test Equipments
Name of equipment Manufacturer Type/Model Serial No. Cal. Due Date
ENA Network Analyzer Keysight E5080A MY55100583 | February 12, 2018
Dielectric Probe kit SPEAG SMIDAR 040 1155 NCR
DC power supply Keysight E36103A MY55350020 | February 9, 2018
Signal Generator Rohde & Schwarz SME06 837633\001 May 16, 2018
BI-Directional Coupler WERLATONE C8060-102 3423 February 12, 2018
Peak andsfgl‘;ige Power Keysight F9323A | MY55440013 | February 12,2018
Peak andsfgl‘;ige Power Keysight F9323A | MY55420006 | February 12,2018
Dual Chaﬁ];gK Power Keysight NI912A MY55416024 | February 12, 2018
CORAD
Amplifier TECHNOLOGY | AME-4D-00300 | 50556, NCR
LTD 600-50-30P
Dosimetric E-Field Probe SPEAG EX3DV4 7383 December 26, 2018
Data Acquisition Electronic SPEAG DAE3 427 December 08, 2018
Dipole Kit 2.45 GHz SPEAG D2450V2 977 January 13, 2018
Dipole Kit 5 GHz SPEAG D5GHzV2 1231 January 12, 2018
Software SPEAG DASYS52 N/A NCR
Thermometer Control Company 4242 150709653 | February 12,2018
Thermometer VICTOR VC230 / February 12, 2018

Note:NCR means no calibration required(calibrated with system).

Note: Dipole antenna calibration interval is 3 year, annual check result to be follow (Refer to KDB 865664,

Dipole calibration)

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou) Co., Ltd, Song
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2.9. Laboratory Environment

Temperature

Min:20°C ,Max.25°C

Relative humidity

Min. = 30%, Max. = 70%

requirement of standards.

Note: Ambient noise is checked and found very low and in compliance with

2.10.Measurement Uncertainty

humidity

Test Item Uncertainty
Uncertainty for SAR test lg: 21.14
10g: 20.64
Uncertainty for test site temperature and 0.6°C

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
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Uncertainl Probabilit Standard Standard Degree of
Type o Y robabriity K | C1(1g) | C1(10g) | uncertaint uncertaint freedom
Source Value (%) Distribution yul®)1g | y ul(%)10g Veff or Vi
Measurement system
repotivity A 0.5 N 1 1 0.5 0.5 9
Probe calibration B 5.9 N 1 1 1 5.9 5.9 ©o
Isotropy B 4.7 R V3 1 1 2.7 2.7 ©o
Linearity B 4.7 R V3 1 1 2.7 2.7 ©o
Probe modulation
response B 0 R V3 1 1 0 0 00
Detection limits B 1.0 R V3 1 1 0.6 0.6 ©o
Boundary effect B 1.9 R V3 1 1 1.1 1.1 ©o
Readout electronics B 1.0 N 1 1 1 1.0 1.0 ©o
Response time B 0 R V3 1 1 0 0 ©o
Integration time B 4.32 R V3 1 1 2.5 2.5 ©o
RF ambient conditions —
noise B 0 R V3 1 1 0 0 )
RF ambient conditions —
Nl B 3 R 3l o1 1 1.73 1.73 =
Probe positioner mech.
restrictions B 0.4 R V3 1 1 0.2 0.2 o
Probe positioning with
respect to phantom shell B 2.9 R V3 1 1 1.7 1.7 0
Post-processing B 0 R /3 1 1 0 0 0
Test sample related
Device holder
uncertainty A 294 N 1 1 1 294 294 M'l
Test sample positioning A 4.1 N 1 1 1 4.1 4.1 M-1
Power scaling B 5.0 R V3 1 1 2.9 2.9 ©o
Drift of output power
(measured SAR drift) B 5.0 R V3 1 1 2.9 2.9 0
Phantom and set-up
Phantom uncertainty
(shape and thickness B 4.0 R V3 1 1 2.3 2.1 ©o
tolerances)
Algorithm for correcting
SAR for deviations in
permittivity and B 19 N L 1 0,84 1.9 16 0
conductivity
(e sonductivty A 0.55 N 1078 | 071 | 024 0.21 M-1
g permiay A 0.19 N 1| 023| 026 | 009 0.06 M
e eortai A 5.0 R 3078 | 071 | 14 1.1 o0
temperature uncertainty : ) ! : :
Liquid conductivity —
temperature uncertainty A 5.0 R /3| 0.23 0,26 12 0.8 e
Combined =
standard u, = llchuf 10.57 10.32
uncertainty ‘Ilu =l
Expanded
uncertainty (95 % v, =3, N K=2 21.14 20.64
conf. interval)

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou) Co., Ltd, Song
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The following tissue formulations are provided for reference only as some of the parameters have not been

thoroughly verified. The composition of ingredients may be m
target tissue parameters required for routine SAR evaluation.

odified accordingly to achieve the desired

Ingredients Frequency (MHz)
(% by weight) 450 835 815 1900 2450
Tissue Type Head | Body | Head | Body | Head | Body | Head Body | Head | Body
Water 38.56 | 51.16 | 41.45 524 41.05 56.0 54.9 40.4 62.7 73z
Salt (NaCl) 395 1.49 1.45 1.4 135 | 076 | 0.18 0.5 0.5 0.04
Sugar 56.32 | 46.78 | 56.0 | 450 585 | 41.78 0.0 58.0 0.0 0.0
| HEC 0.98 0.52 1.0 1.0 1.0 1.21 0.0 1.0 0.0 0.0
Bactericide 0.19 0.05 01 0.1 0.1 0.27 0.0 0.1 0.0 0.0
| Triton X-100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 35.8 0.0
DGBE 0.0 0.0 0.0 0.0 0.0 00 | 4482 [ 0.0 0.0 28.7
Dielectric Constant | 4342 | 58,0 | 4254 | 56.1 420 | 568 | 399 540 | 388 | 525
Conductivity {S/m) 0.85 083 | 0.9 0.85 1.0 1.07 1.42 1.45 1.88 1.78

Salt: 99+% Pure Sodium Chioride

Water: De-ionized, 16 MO+ resistivity
D(_?-EE.' 99+% Di{ethylene glycol) butyl ether, [2-(2-butoxyethoxy)ethanol]
Triton X-100 (ultra pure): Polyethylene glycal mono [4-(1,1, 3, Ietramethylbutyl)phenyllether

Sugar: 88+% Pure Sucrose
HEC: Hydroxyethyl Cellulose

Simulating Liquids for 5 GHz, Manufactured by SPEAG

Ingredients (% by weight)

Water 78

Mineral il 11
_E'_:nulsifters 9

Additives and Salt 2

¥

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
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3. MEASURE PROCEDURES

3.1. General description of test procedures

For the 802.11a/b/g SAR body tests, a communication link is set up with the test mode
software for WIFI mode test. During the test, at the each test frequency channel, the EUT is
operated at the RF continuous emission mode. Each channel should be tested at the lowest
data rate. Testing at higher data rates is not required when the maximum average output power
is less than 0.25dB higher than those measured at the lowest data rate.

802.11b/g operating modes are tested independently according to the service requirements in
each frequency band.802.11b/g modes are tested on channels1,6,11;however,if output power
reduction is necessary for channels 1 and /or 11 to meet restricted band requirements the
highest output channels closest to each of these channels must be tested instead.

SAR is not required for 802.11g channels when the maximum average output power is less
than 0.25dB higher than that measured on the corresponding 802.11b channels. When the
maximum average output channel in each frequency band is not included in the “default test
channels”, the maximum channel should be tested instead of an adjacent “default test
channels”, these are referred to as the “required test channels” and are illustrated in table 1.

Please apply the following guidance for SAR testing:

1. Please use a 0 mm (touching) test separation distance on the flat
phantom during SAR testing of this device. This separation distance is based
on the guidance found in FCC KDB Publication 447498 D01, Section 5.2.3 3)

2. Please utilize a body tissue simulating liquid (TSL) of the appropriate
frequency during SAR testing.

3. Please use the guidance found in FCC KDB Publication 447498 DO1 to
determine which sides of the device need to be tested for SAR.

4. FCC KDB Publication 248227 D01 should be used for selection of the WiFi
channels, data rates, etc.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou) Co., Ltd, Song
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LLF |
Cable

—

4. SAR MEASUREMENTS SYSTEM
4.1. SAR Measurement Set-up

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

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

(2) A dosimetric probe, i.e. an isotropic E-field probe optimized and calibrated for usage It
issue simulating liquid. The probe is equipped with an optical surface detector system.

(3) A data acquisition electronic (DAE) which performs the signal amplification, signal
multiplexing, AD-conversion, offset measurements, mechanical surface detection,
collision detection, etc. The unit is battery powered with standard or rechargeable batteries.
The signal is optically transmitted to the EOC.

(4) A unit to operate the optical surface detector which is connected to the EOC.

(5) The Electro-Optical Coupler (EOC) performs the conversion from the optical into a
digital electric signal of the DAE. The EOC is connected to the DASY 5 measurement
server.

(6) The DASY S5 measurement server, which performs all real-time data evaluation for field
measurements and surface detection, controls robot movements and handles safety
operation. A computer operating Windows 2003.

(7) DASYS software and SEMCAD data evaluation software.

(8) Remote control with teach panel and additional circuitry for robot safety such as warning
lamps, etc.

(9) The generic twin phantom enabling the testing of left-hand and right-hand usage.

(10) The device holder for handheld mobile phones.

(11)Tissue simulating liquid mixed according to the given recipes.

(12)System validation dipoles allowing to validate the proper functioning of the system.

FPC

DsSP
Remote Teach
C owrylyinl F 2

Wi o i
Lump I]

C orwves Fof

LT Box

€ oorvtvodl| i

Figure 4.1 SAR Lab Test Measurement Set-up

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
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4.2. ELI Phantom

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

Material Vinylester, glass fiber reinforced (VE-GF)

Compatible with all SPEAG tissue simulating liquids
(incl. DGBE type)

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

Liquid Compatibility

Dimensions Minor axis: 400 mm
Filling Volume approx. 30 liters
Wooden Support SPEAG standard phantom table

The bottom plate contains three pair of bolts for locking the device holder. The device holder
positions are adjusted to the standard measurement positions in the three sections.
Figure 6.2 Top View of Twin Phantom

A white cover is provided to tap the phantom

during off-periods to prevent water

evaporation and changes in the liquid

parameters.

On the phantom top, three reference markers

are provided to identify the phantom position

with respect to the robot.

The phantom can be used with the following

tissue simulating liquids:

*Water-sugar based liquid
*Glycol based liquids
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4.3. Device Holder for SAM Twin Phantom

The SAR in the Phantom is approximately inversely proportional to the square of the distance
between the source and the liquid surface. For a source in 5 mm distance, a positioning
uncertainty of £0.5mm would produce a SAR uncertainty of + 20%. An accurate device
position is therefore crucial for accurate and repeatable measurement. The position in which the
devices must be measured, are defined by the standards.

The DASYS device holder is designed to cope with different positions given in the standard. It
has two scales for the device rotation (with respect to the body axis) and the device inclination
(with respect to the line between the ear reference points). The rotation centers for both scales
is the ear reference point (EPR).
Thus the device needs no repositioning when changing the angles.

The DASYS device holder has been made out of low-loss POM material having the following
dielectric parameters: relative permitti- &,/ =3 and loss tange® = 0.02. The amount of
dielectric material has been reduced in the closest vicinity of the device, since measurements
have suggested that the influence of the clamp on the test results could thus be lowered.

Figure 4.3 Device Holder
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4.4. DASYS E-field Probe System

The SAR measurements were conducted with

the dosimetric probe EX3DV4 (manufactured
by SPEAG), designed in the classical triangul
-ar configuration and optimized for dosimetric

evaluation.

4.4.1. EX3DV4 Probe Specification

Construction

Calibration

Frequency

Directivity

Dynamic Range

Dimensions

Application

Figure 4.4 EX3DV4 E-field Probe

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

ISO/IEC 17025 calibration service
available

10 MHz to > 6 GHz
Linearity: £ 0.2 dB
(30 MHz to 6 GHz)

+ 0.3 dB in HSL (rotation around probe axis)
+ 0.5 dB in tissue material (rotation normal to
probe axis)

10 uW/g to > 100 mW/g Linearity:
+ 0.2dB (noise: typically <1 uW/g)

Overall length: PRS-T2 mm (Tip: 20 mm) Tip
diameter: 2.5 mm (Body: 12 mm) Typical
distance from probe tip to dipole centers:

I mm

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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4.5.

E-field Probe Calibration

Each probe is calibrated according to a dosimetric assessment procedure with accuracy better
than +10%. The spherical isotropy was evaluated and found to be better than + 0.25dB. The
sensitivity parameters (NormX, NormY, NormZ), the diode compression parameter (DCP) and
the conversion factor (ConvF) of the probe are tested.

The free space E-field from amplified probe outputs is determined in a test chamber. This is
performed in a TEM cell for frequencies bellow 1 GHz, and in a wave guide above 1 GHz for
free space. For the free space calibration, the probe is placed in the volumetric center of the
cavity and at the proper orientation with the field. The probe is then rotated 360 degrees.

E-field temperature correlation calibration is performed in a flat phantom filled with the
appropriate simulated brain tissue. The measured free space E-field in the medium correlates to
temperature rise in a dielectric medium. For temperature correlation calibration a RF
transparent thermistor-based temperature probe is used in conjunction with the E-field probe.

AT
At

SAR=C

Where: At = Exposure time (30 seconds),

C = Heat capacity of tissue (brain or muscle),
AT = Temperature increase due to RF exposure.
Or

|ElF o
0

SAR

Where:
o = Simulated tissue conductivity,
p = Tissue density (kg/m3).
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4.6.

Scanning procedure

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

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

The ”’surface check measurement tests the optical surface detection system of the DASY5
system by repeatedly detecting the surface with the optical and mechanical surface detector and
comparing the results. The output gives the detecting heights of both systems, the difference
between the two systems and the standard deviation of the detection repeatability. Air bubbles
or refraction in the liquid due to separation of the sugar-water mixture gives poor repeatability
(above £ 0.Imm). To prevent wrong results tests are only executed when the liquid is free of air
bubbles.

The difference between the optical surface detection and the actual surface depends on the
Probe and is specified with each probe. (It does not depend on the surface reflectivity or the
probe angle to the surface within & 30°.)

Area Scan
The Area Scan is used as a fast scan in two dimensions to find the area of high field
values before running a detailed measurement around the hot spot. Before starting the
area scan a grid spacing of 15 mm x 15 mm is set. During the scan the distance of the
probe to the phantom remains unchanged.

After finishing area scan, the field maxima within a range of 2 dB will be ascertained.
Zoom Scan

Zoom Scans are used to estimate the peak spatial SAR values within a cubic averaging

volume containing 1 g and 10 g of simulated tissue. The default Zoom Scan is done by

7x7x7 points within a cube whose base is centered around the maxima found in the

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

 maximum search

- extrapolation

- boundary correction

- peak search for averaged SAR

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

Extrapolation routines are used to obtain SAR values between the lowest measurement points
and the inner phantom surface. The extrapolation distance is determined by the surface
detection distance and the probe sensor offset. Several measurements at different distances are
necessary for the extrapolation. Extrapolation routines require at least 10 measurement points
in 3-D space.They are used in the Zoom Scan to obtain SAR values between the lowest
measurement points and the inner phantom surface. The routine uses the modified Quadratic
Shepard’s method for extrapolation. For a grid using 7x7x7 measurement points with Smm
resolution amounting to 343 measurement points, the uncertainty of the extrapolation routines
is less than 1% for 1g and 10g cubes.

A Z-axis scan measures the total SAR value at the x-and y-position of the maximum SAR
value found during the cube 7x7x7 scan. The probe is moved away in z-direction from the
bottom of the SAM phantom in Smm steps.
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5. DATA STORAGE AND EVALUATION
5.1. Data Storage

The DASYS software stores the acquired data from the data acquisition electronics as raw data
(in microvolt readings from the probe sensors), together with all necessary software
parameters for thedata evaluation (probe calibration data, liquid parameters and device
frequency and modulation data) in measurement files with the extension ".DA4". The software
evaluates the desired unit and format for output each time the data is visualized or exported.
This allows verification of the complete software setup even after the measurement and allows
correction of incorrect parameter settings. For example, if a measurement has been performed
with a wrong crest factor parameter in the device setup, the parameter can be corrected
afterwards and the data can be re-evaluated.

The measured data can be visualized or exported in different units or formats, depending on
the selected probe type ([V/m], [A/m], [°C], [mW/g], [mW/cm?], [dBrel], etc.). Some of these
units are not available in certain situations or show meaningless results, e.g., a SAR output in
a lossless media will always be zero. Raw data can also be exported to perform the evaluation
with other software packages.

5.2. Data Evaluation by SEMCAD

The SEMCAD software automatically executes the following procedures to calculate the field
units from the microvolt readings at the probe connector. The parameters used in the
evaluation are stored in the configuration modules of the software:

Probe parameters: - Sensitivity Normi, ai0, ail, ai2
- Conversion factor ConvFi
- Diode compression point ~ Dcpi

Device parameters: - Frequency f
- Crest factor cf

Media parameters: - Conductivity
- Density

These parameters must be set correctly in the software. They can be found in the component
documents or they can be imported into the software from the configuration files issued for
the DASY5 components. In the direct measuring mode of the multimeter option, the
parameters of the actual system setup are used. In the scan visualization and export modes, the
parameters stored in the corresponding document files are used.

The first step of the evaluation is a linearization of the filtered input signal to account for the
compression characteristics of the detector diode. The compensation depends on the input

signal, the diode type and the DC-transmission factor from the diode to the evaluation
electronics.

If the exciting field is pulsed, the crest factor of the signal must be known to correctly
compensate for peak power. The formula for each channel can be given as:

Vi=Ui+Ui2-cf/dcpi
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With Vi = compensated signal of channel i (i=x,y,2)

Ui = input signal of channel i (i=x,y,2)
cf = crest factor of exciting field (DASY parameter)
dcpi = diode compression point (DASY parameter)

From the compensated input signals the primary field data for each channel can be evaluated:
E-field probes: Ei=(Vi/Normi - ConvF )1/2
H-field probes: Hi=(Vi)1/2 - (ai0 + ail f+ai2f2)/f

With Vi = compensated signal of channel i (i=x,y,2)
Normi = sensor sensitivity of channel 1 1i=x,y,2)
ConvF = sensitivity enhancement in solution
aij = sensor sensitivity factors for H-field probes
f = carrier frequency [GHz]

Ei = electric field strength of channel i in V/m
Hi = magnetic field strength of channel i in A/m

The RSS value of the field components gives the total field strength (Hermitian magnitude):
Etot = (Ex2+ EY2+ Ez2)1/2
The primary field data are used to calculate the derived field units.
SAR = (Etor2- )/( - 1000) with
SAR = local specific absorption rate in mW/g
Etot = total field strength in V/m
= conductivity in [mho/m] or [Siemens/m]
= equivalent tissue density in g/cm3
Note that the density is normally set to 1 (or 1.06), to account for actual brain density rather
than the density of the simulation liquid. The power flow density is calculated assuming the
excitation field to be a free space field.
Ppwe = Etot2 /3770 or Ppwe = Htot2 -37.7
with Ppwe = equivalent power density of a plane wave in mW/cm2

Etot = total electric field strength in V/m

Htot = total magnetic field strength in A/m
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6. SYSTEM CHECK

The manufacturer calibrates the probes annually. Dielectric parameters of the tissue simulates were
measured every day using the dielectric probe kit and the network analyzer. A system check

measurement was made following the determination of the dielectric parameters of the simulates,
using the dipole validation kit. A power level of 250 mW was supplied to the dipole antenna,
which was placed under the flat section of the twin SAM phantom. The system check results
(dielectric parameters and SAR values) are given in the ANNEX A.

System check results have to be equal or near the values determined during dipole calibration with
the relevant liquids and test system (=10 %).

System check is performed regularly on all frequency bands where tests are performed with the
DASYS system.

Dir.Coupler i
Signal —
e H Hom e e =)
Att3 @
Att2

Figure 6.1: System Check Set-up

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou) Co., Ltd, Song
Shan Lake Branch
Page 24 of 111




7. TEST RESULTS
7.1. Duty Cycle

Duty Cycle
2.4GHz 99.36%
5GHz Band 1 96.41%
5GHz Band 2 96.09%
5GHz Band 3 96.97%
5GHz Band 4 96.00%

Note: Please see the duty cycle test plot in next page.
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7.2. Output power

(BT 3.0)
Test Frequency Output Power
Mode (MHz) ( dBm )
2402 2.10
GFSK 2441 2.14
2480 2.09
2402 2.71
8-DPSK 2441 2.34
2480 2.42
(BT 4.1)
Test Frequency Output Power
Mode (MHz) ( dBm)
2402 -1.274
GFSK 2440 -0.659
2480 -0.567
WIFI 2.4G)
Output Power
Test CH ( dBm )
Mode m
ANT 0 ANT 1
CH1 15.91 14.96
11b CH6 15.45 15.48
CH11 15.64 15.83
CH1 14.87 14.27
Ilg CH6 14.45 14.56
CHI11 14.75 15.04
1 CHI1 10.75 11.17
n
HT20 CH6 10.13 11.76
CHI11 10.64 12.26
1 CH3 10.53 11.32
n
HT40 CH6 10.02 11.48
CH9 10.22 11.82
Notes:

1. Use the data rate with the maximum output level for the SAR test.

2. BT and WIFI can’t transmit at same time.
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(WIFI 5GHz)

Band 1
Output Power
Test Frequency ( dBm )
Mode (MHz )
ANT 0 ANT 1
5180 14.81 15.38
l1a 5200 14.51 15.06
5240 14.34 14.36
11n 5180 10.80 11.24
HT20 5200 10.53 10.89
5240 10.19 10.40
l1n 5190 10.65 10.92
HT40 5230 10.62 10.28
11ac 5180 8.55 8.98
VHT20 5200 8.18 8.74
5240 8.26 8.25
Ilac 5190 8.66 8.98
VHT40 5230 8.47 8.34
Ilac
VHTR0 5210 8.47 9.05
Band 2
Output Power
Test Frequency ( dBm )
Mode ( MHz )
ANT 0 ANT 1
5260 15.00 14.89
l1a 5300 14.19 14.08
5320 14.24 14.06
11n 5260 10.89 11.01
HT20 5300 10.38 10.38
5320 10.44 10.37
l1n 5270 10.69 11.20
HT40 5310 10.32 10.76
Llac 5260 8.52 8.95
VHT20 5300 8.40 8.31
5320 8.45 8.44
11ac 5270 8.85 9.19
VHT40 5310 8.42 8.71
Ilac
VHTS0 5290 8.58 8.95
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Band 3

Output Power
Test Frequency
Mode ( MHz ) (dBm )
ANT 0 ANT 1
5500 15.12 14.27
11a 5600 15.21 14.98
5700 14.47 14.61
e 5500 10.54 10.30
HT20 5600 10.87 10.91
5700 10.86 10.81
e 5510 10.42 10.51
HT40 5590 10.85 11.24
5670 10.45 11.39
5500 8.57 8.40
Vgi‘fgo 5600 8.2 8.99
5700 8.57 8.90
TP
VHT40 5670 8.57 9.59
11ac 5530 8.69 8.85
VHTS0 5610 8.90 9.47
Band 4
Test Frequency Output Power
Mode ( MHz ) (dBm )
ANT 0 ANT 1
5745 15.03 15.10
l1a 5785 14.79 14.75
5825 14.22 14.02
0 5745 10.49 11.15
HT;’O 5785 10.17 10.59
5825 9.56 9.91
11n 5755 10.23 10.95
HT40 5795 10.40 10.22
lac 5745 8.56 8.74
5785 8.26 8.15
VHT20 5825 7.63 7.48
11ac 5755 8.34 8.81
VHT40 5795 8.01 8.24
1lac
VHTS0 5775 8.27 8.78
Notes:

1. Use the data rate with the maximum output level for the SAR test.

2. BT and WIFI can’t transmit at same time.
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7.3. System Check for Body Tissue simulating liquid

SAR(W/kg) Dielectric
(£18.8% for 2450 MHz window) Parameters
o (+24.4% for 5250/5600/5750 Temp
Frequency Description 470 101 5= (£5% window)
MHz window)
1g 10g er 6(s/m) C
Recommended 12.9 5.94 /
value 1047 — 1533 | 483 —645 | 27 1.95
2450MH
Measurement
value 12.5 5.84 52.327 1.99 22.01
2017-09-08
Recommended 7.62 2.15 - 13 ;
value ) )
5250MHz 5.76— 9.49 1.63 —2.67
Measurement
value 8.66 2.65 48.79 5.33 22.11
2017-09-08
Recommended 7.97 2.23
value 4 | ) 4731 5.798 /
5600MHz 6.03 —09. 69— 2.77
Measurement
value 8.25 2.49 48.71 5.68 22.07
2017-09-08
Recommended 7.48 2.11
value | | . 4723 5.879 /
5750MHz 5.65—93 60— 2.6
Measurement
value 7 2.13 48.12 5.83 22.13
2017-09-08

Note: Recommended Values used derive from the calibration certificate and 250 mW is used

as feeding power to the calibrated dipole.
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7.4. Test Results

WIFI 2.4G:
ANT 0:
Output Power Measured Results Scaled-1 Scaled-Final S
Test Max. Scaled _ Drift
/ Measured AV SARI10g
Mode | Chamel | , * AV E;;Ei_ _'| SARIg | SARIOz | SARIgz | SARI0g | SARIg I,“_,__kufr' (dBm)
Power PR (Whg) | (Wkg) | (Wkg) | (Wkg) | (Wkg) | * =7
. N {dBum)
{dBm) : ‘
Screen Bacld 0.579 0.307 0.501 0313 0.505 0.315 -0.06
11k CHI 16.00 15.91
Bottom ? 0.711 0450 0.726 0.500 0.731 0.503 0.13
Conclusion: PASS
Note -
Factor= Max. Scaled AV Power[W)/heasured Power(W)
Scaled SAR.-1=Measured SAR*Factor
Scaled-Final= Scaled SAR-1*(1/Duty Cycle)
The Max Reported SAR - 0.731W/kg for 1g SAR
ANT 1:
Output Power Measured Results Scaled-1 Scaled-Final Power
Test Max. Scaled . Drift
- Measured AV SAR10g
Mode | Chamnel | o . AV E;;ff; SARIg | SARIOz | SARlgz | SARIOg | SARIg u’\‘-ﬂ,-'-‘k:r? (dBm)
Power S (Whkg) | (Whkg) | Wkeg) | (Wkg) | Wkg | * =~
. ) {dBm)
{dBm) ) ‘
Screen Back 0.737 0.392 0.766 0.408 077 0.410 -0.20
11b CH11 16.00 15.83
Bottom 78 .66 0.443 0.696 0461 0.700 0.464 0.19

Concluzien: PASS
Mote :

Factor= hMax. Scaled AV Power(W) Measured Power(W)
Scaled SAR-1= Measured SAR*Factor
Scaled-Fimal= Scaled SAR-1*{1/Duty Cycle)

The Max Reported SAR. - 0.771Wike for 1g SAR

Notes:
1. The Max. Scaled AV power get from measured AV power base on the duty cycle.

2. For 11b, 11g, 11n HT20 mode, choose the channel which has the max output level for test, because
the test result is less then 0.8W/kg and Max. Scaled SAR<1.2W/kg, so other channel can be

excluded from SAR test.
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WIFI 5G:
ANT 0:
Output Power Measured Results Scaled-1 Scaled-Final Posrer
Test Max. Scaled . . Drift
| Measured AV SAR10g
Mode | Channel | o o AV E;‘;f; SARlg | SARI0g | SARlg | SARIO0gz | SARlgz | ‘o ® | (@Bm)
Power | o | (Wkg) | (Wkg) | (Wke) | (Wkg) | (Wkg) | o
. . (dBm)
{dBm) . ’
Screen Bacl] 0.662 0.386 0717 0.418 -0.00
"3 500 .
CH3s Bottom 15.00 1481 0.632 0.359 (.685 (.384 0.12
Screen Back 200 0.075 0.208 0.075 0.03
CH52 1500 15.00
> Bottom ’ ’ 0636 | 0344 0712 | 0358 | odl
Screen Bacl] _ 0.576 0.2232 0.644 0.248 0.17
CHE6D 1450 1410
Bottom 0.657 0.300 0.734 0.436 0.14
Screen Bacl] 0.363 0.149 0.413 0.170 0.02
113 - 4,50 4.07 u
A CHIL2 Bottom 14 14.07 0.684 0.347 0.754 0.305 0.11
Screen Bacl] _ 0345 0.137 0.380 0.151 0.13
CHI120 15.50 15.21
Bottom ’ ’ 0708 | 0260 0781 | 0287 | 004
Screen Bacl o ~ 0387 0.158 0449 0.183 0.17
CH g om 1550 15.03 0670 | 0323 0788 | 0375 | 017
Screen Bacl] _ 0387 0.159 0.430 0.177 0.03
CHI165 14.50 14.22
’ Bottom 0.685 0331 0.761 0.368 0.10
Conclusion: PASS
Note -
Factor=Max. Scaled AV Power(W)/Measured Power(W)
Scaled SAR-1= Measured SAR*Factor
Scaled-Final= Scaled SAR-1*(1/Duty Cycle)
The Max Feported SAR - 0.738W/kg for 1g SAR
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ANT 1:

Output Power Measured Results Scaled-1 Scaled-Final Power
Test Max. Scaled . . Drift
/ Measured AV SAR10g
Mode | Channel | o . AV E;‘;‘r‘; SARlg | SARI0g | SARIg | SARI0z | SARlg [ o | (@Bm)
W Wike )
Power N (Wkg) | (Wkg) | Wkg) | Wkg) | Wkg) | - 77
. R (dBm)
{dBm) : :
Screen Bacl] 0.747 0316 33 0.11
"H3 550 5
CH6 M Botom 1330 15.38 0701 | 0351 0374 | 007
Screen Bacld 0.183 0.077 (.15% 0.079 (.195 0.082 -0.13
CH32 15.00 14 80
7 Bottom ’ 0.460 0.147 0.472 0.151 0491 0.157 0.05
) : 0 203 0 X 092 2
CH60 Screen Bacl] 14,50 14.08 0.184 0.080 Uﬁ 03 C: %S 0.211 0.0 0.20
Bottom 0426 0.143 0469 0.158 0488 0.164 0.12
Screen Bacl] 0.308 0.152 0342 0.169 0352 0174 0.10
113 - A 50 405
? CHIL2 Bottom 1450 1405 0114 0.063 0126 0.070 0.130 0.072 0.18
5 280 12 0290 0. 200 13 .
CHI20 Screen Bacl] 15.00 14.08 0.28 0128 0 20 0 129 0.2 0.133 0 li
Bottom 0.361 0212 0363 0213 0374 0.220 0.17
Screen Bacl] s - 0.253 0121 0277 0.133 0280 0.138 0.15
CH4 Bottom 130 1510 0.300 0267 0428 0.203 0.445 0.303 0.11
Screen Bacl] - 0.248 0.122 0277 0.136 0280 0.142 0.14
CH163 14.50 14.02
7 Bottom 0417 0280 0466 0.313 0485 0.326 -0.19
Conclusion: PASS
Note :
Factor= Max. Scaled AV Power(W )/ heasured Power(W)
Scaled SAR-1= Measured SAR*Factor
Scaled-Final= Scaled SAR-1*(1/Duty Cycle)
The Max Reported SAR. - 0.797W/kg for 1g SAR
Notes:

1. The Max. Scaled AV power get from measured AV power base on the duty cycle.
2. 11a mode has the Max. output power can pare with other mode.
3. For 11a mode, choose the channel which has the max output level for test, because the test result is
less then 0.8W/kg, so other channel can be excluded from SAR test.
4. The SAR Evaluation for simultaneously can be excluded since ANTO Max. SAR+ ANT1 Max. SAR
less than 1.6W/kg.
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7.5. Dielectric Performance for Body Tissue simulating liquid

Dielectric Parameters T
. em
Frequency Description (#5% window) P
er 6(s/m) C
Recommended /
value 52.7 1.95
2450MH
Measurement value
2017-09-08 52.327 1.99 22.01
Recommended
value 47.88 5.446 /
5250MHz
Measurement value 2711
2017-09-08 48.79 5.33 .
Recommended
value 47.31 5.798 /
5600MHz
Measurement value
2017-09-08 48.71 5.68 22.07
Recommended
value 47.23 5.879 /
5750MHz
Measurement value
2017-09-08 48.12 5.83 22.13

Figure 4.4: Liquid depth in the Flat Phantom
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8. ANNEX A: SYSTEM CHECK RESULTS

DateiTime: 08/0%2017 15:40:17

CW 2450
DUT: Dipole 2450 MHz D2450V2; Type: D2450V2; Serial: D2450V2 - SN:977
Communication System: TID 0, O {0}, Communication System Band: D2450 (24500
LHz), Frequency: 2450 MHz, Communication System PAE. 0 4B
IMedium parameters used: £ = 2450 MHz, o= 199 3/m; 5 = 52327, p=1000 kgfm3
Phantom section: Flat Section
DASYS Configurati on:

s  Probe EXEDWVA — 5NY383, ConwE(7.35,7.35,7.35), Calibrated: 2016/12/27,

o  Zensor-Surface dmm (IMechanical Surface Detection)

o Electronics: DAES 5nd 27, Calibrated: 201612/

«  Fhantom: ELT v3.0; Type QDOWVAODZA A Senal: 1235

o DASTS2 52100014423, SEMCAD X Version 14.6 10 (7313)
Configur ation/CW 2430MHz/Ar ea Scan (61x71x1): Interpolated grid: dz=2.000
mm, dy=2.000 mm
Mazimum walue of SAR (interpolated) = 16.6 Wikg
Configur ation/CW 2430MHz'Z oom Scan (7x7x7)/Cube 0: Measurement grid:
duz=5mm, dy=omm, dz=>mim
Eeference Walue =7977 WVim, Power Drift = 0.07 4B
Peak SAR (extrapolated) = 257 Wikg
SAR(] 2) = 12.5 Wikg; SAR(10 g) = 5.84 W/kg
Mamimum value of SAE (measured) = 14.3 Wikg
Wikg
14.300

11.460

8.620

h.780

2.940

o100 | [
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DateiTime: 08/0%/2017 11:34:36

CW 5230
DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - 8N: 1231
Communication System: UID 0, W {00, Communication System Band: D5GHz (G000.0 -
&000.0 IHz); Frequency: 2250 MHz, Communication System PAE: 0 dB
Medium parameters uzed (interpolated) £ = 3250 MHz;, o=533 5/im; 5 =487%, p = 1000
kegfm’
Phantom section: Flat Section
DASTS Configuration:

«  Probe EXSDWVA — 5NY383, ConwF(5.44, 544, 5 44y, Calibrated: 2016/ 12/27,

o  Zensor-Surface dmm (Iechanical Zurface Detection)

e Electronics: DAE3Z Snd 27, Calibrated: 2016/12/9

o Dhantom: ELI v3.0, Type QDOVAODZAL, Senal: 1235

o DASTS25210001442%, SEMCAD X Version 14.6.10 (7313)
Configur ation/CW 3250MHz/Area S can (61x71x1): Interpolated grid. dz=2.000
mm, dy=2.000 mm
MMamimum value of SAR (nterpolated) =7.37 Wilg
Configur ation/CW 3230MHz'7 oom Scan (7x7x7)/Cube 0: Measurement grid:
du=5mm, dy=mm, dze=5Smm
Eeference Walue =42 21 Vim: Power Drift=0.05 4B
Peak SAR (extrapolated) = 27.9 Wilkg
SAR(] g) = 8.66 Wikg; SAR(10 g) = 2.65 Wikg
Maximum value of SAR (measured) =% 86 Wikg
Wikg
9.860

7.888

b.916

3.944

1.972
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Date/Time: 08/0%/2017 13:1%:01

CW 5600
DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - 8N: 1231
Communication System: UID 0, W {00, Communication System Band: D5GHz (G000.0 -
&000.0 IMHz); Frequency: 2600 MHz, Communication System PAE: 0 dB
Medium parameters uzed: £= 5600 MHz;, =568 Sim; 5, =4871; p= 1000 kgfm3
Phantom section: Flat Section
DASYS Configurati on:

s  Probe EXSDWVA — 5NY383, ConwE(4.25, 4,25, 4. 25), Calibrated: 2016/12/27,

o  Sensor-Surface dmm (MMechanical Surface Detection)

o Electronics DAEZ 5nd 27, Calibrated: 2016/12/9

*  DPhantom: ELI v53.0; Type QDOVAODZAL, Senal: 1235

o DASYS25210001442%, SEMCAD X Version 14.6.10 (7313)
Configur ation/CW 3600MHz Area Scan (61x71x1): Interpolated grid: dz=2.000
i, dy=2.000 mm
Mazimum value of SAR (nterpolated) =699 Wikg
Configur ation/CW 3600MHz'Z oom Scan (7x7x7)/Cube 0: Measurement grid:
de=5mm, dy=>5mm, de=5mm
Eeference Walue =37 57 Wim, Power Drift = 0.05 4B
Peak SAR (extrapolated) = 27.7 Wikg
SAR(] g) = 8.25 Wikg; SAR(10 g) =2.49 W/kg
Maximum value of SAR (measured) =% 20 Wikg
Wikg
9.200

7.360

5.520

3.680

1.840
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DateiTime: 08/0%2017 13:45.22
CW 5730
DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SIN: 1231
Communication System: UID 0, CW (0, Communication System Band: DAGHz (50000 -
&000.0 MHz), Frequency: 5750 MHz, Communication System PAE: 0 4B
IMedium parameters used: £ = 5750 MHz, =553 Zim; 5 =48.12; p = 1000 kgme
Phantom section: Flat Section

DASTS Configuration:
«  DProbe EXEDWVA — SNY383, ConwF(4.33, 4,33, 4 33, Calibrated: 2016/12/27,
«  Sensor-Surface dmm (Mechanical Surface Detection)
¢ Electronics; DAES 5nd27, Calibrated: 2016/12/9
« FPhantom: ELI v35.0; Type QDOVAONDZA A, Senal: 1235
« DASTS2 52100014423, SEMCAD X Version 14.6 10 (7313)
Configur ation/CW 3750MHz Ar ea Scan (61x71x1): Interpelated grid: d==2.000
mm, dy=2.000 mm
Maxzimum value of SAR (interpolated) =5 92 Wikg
Configur ation/CW 3730MHz'7 oom Scan (7x7x7)/Cube 0: Measurement grid:
du=5mm, dy=omm, dz=5mm
Feference Walue =33.99 Vim: Power Drift =005 4B
Peak SAR (extrapolated) = 23.9 Wikg
SAR(] g) = 7 Wika; SAR(10 g) = 2.13 Wikg
Maximum value of SAR (measured) =775 Wikg
Wikg
7.750

6.200

4.650

3.100

1.550
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9. ANNEX B: GRAPH RESULTS WITH BANDS OF WATCH

WIFI 2.4G
ANT 0:

Date: 07/0%2017

11b CH1{2412MHz Bottom)
EUT: Motebook LIN: RZ09-0239
Communication System: TID 0, IEEE 202,110 WiFi 2.4 GHz (D233, 1 Mbps) (),
Communication System Band: ISM 2.4GHz Band (2400.0-2483 5MHz), Frequency: 2412
MHz, Communication System PAR: 0 dB
Medium parameters used: £ = 2412 MHz; o=15%31 3fm; 5 =56 485, p = 1000 kgme
Phantom section: Flat Section
DAZYS Configuration:
s  Probe EXEDWVA - 5WTV383; ConwE (7 35,7.35,7.35);, Calibrated: 2016/12/27,
o  Sensor-Surface: dmm (MMechanical Surface Detection)
o Electronics: DAES 3nd 27, Calibrated: 2016/12/9
*  TPhantom: ELT w3 0; Type QDOVAOIDZA A, Serial: 1235
» DASYS25210001442%, SEMCAD X Version 146 10 {7313)

Configur ation/CH1(2412MH z Bottom)/Area Scan (31x71x1): Interpolated grid:

dxz=2.000 mm, dy=2.000 mm

Mazimum value of SAE (interpolated) = 0725 Wikg

Configur ation/CH1(2412MHz Bottom)/Zoom 5 can (3x3x7)/Cube (:
Measurement grid: dxz=8mm, dy=8mm, dz=5mm

Feference Value=11.3% Vim, Power Drift=0.13 JdB

Peak SAE (extrapolated) = 3.21 Wikg

SAR(] g)=0.711 Wikg; SAR(10 g) = 0.490 W/kg

Maximum value of SAE (measured) = 1.29 Wikg

Wikg
1.290

1.055

0.820

0.584

0.349

0114 T
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Date: 0//0%/2017

11b CH12412MHz Screen Back)
EUT: Notehook MT: RZ09-0239
Communication System: TID 0, IEEE 802,110 WiFi 2.4 GHz (D353, 1 Mbps) (03,
Communication System Band: ISM 2.4GHz Band (2400.0-2483 5MHz), Frequency: 2412
MHz,Communication Systemn PAR: 0 dB
Medium parameters used: £=2412 MHz;, o=1.5931 5fm, 5 =56 485, p = 1000 kgfm3
Phantom section: Flat Section
DAZYS Configuration:
o  FProbe EXE3DVA - SWTV383; ConwF(7.35,7.35,7.35), Calibrated: 2016/12/27,
o  Sensor-Surface: dmm (MMechanical Surface Detection)
o Electronics: DAEZ 5nd 27, Calibrated: 2016/12/9
o  DPhantom: ELI v3.0, Type QDOVAOIDZAL; Senal: 1235
o DASYSZ25210.001442%, SEMCAD X Version 14.6.10 {7313)
Configur ation/CH1(2412MHz Screen Back)/Area Scan (31x71x1): Interpol ated
grid de=2.000 mm, dy=2.000 mm
Mamimum value of SAE {(nterpolated) =0.574 Wikg
Configur ation/CH1(2412MH z Screen Back)/Z.oom Scan (3x5x7)/Cube 0:
Measurement grid: dz=8mm, dv=53mm, dz=5mm
Feference Value =92 062 Vim, Power Dnft = -0.06 4B
Peak SAE (extrapolated) = 1.4% Wikg
SAR(L g)=0.579 Wikg; SAR(10 2) = 0307 W/kg
Mazimum value of SAE (measured) = 0623 Wikg

Wikg
0.623

0.523
0.423
0.324

0.224

0124 | [
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WIFI 2.4G
ANT 1:

Date: 07092017

11b CH11(2462MHz Botiom)
EUT: Notehook LN: RZ09-0239
Communication System: TID 0, TEEE B02.11b WiFi1 2.4 GHz (DEEE, 1 Mbps) (0);
Communication System Band ISM 2 4GHz Band (2400 0-2483 5MHz);, Frequency: 2462
WHz, Communication System PAR: 0 dB
Medium parameters used: £ = 2462 MHz; o=2.01 Sim; g = 56.306; p= 1000 kgfm3
Thantom section: Flat Section
DASYS Configuration:

»  Probe EXEDWV4A - SNY383; ConwF(7.25,7.35, 7.35); Calibrated: 2016/ 12/27,

s Zensor-Sutface: dmin (Mechanical Surface Detection)

e Electronics: DAES S3nd 27, Calibrated: 2016/12/9

o  DPhantom: ELI v3.0, Type QDOVAOIDZAL; Senal: 1235

o DASYS25210001442%, SEMCAD 3 Version 14.6.10 {7313)

Configur ation/CH112462MHz Boitom)/Area Scan (31x71x1): Interpolated grid:

dez=2 000 mm , dy=2.000 mm

Maximum value of SAER {interpolated) = 1.33 Wikg

Configur ation/CH112462MHz Boitom)/Zoom Scan (3x3x7)/Cube 0:
Measurement gnd: dz=8mm, dy==8mm, dz=Dmm

Eeference Value =14.15 Vim, Power Drift =019 dB

Peak SAE (extrapolated) =4 51 Wikg

SAR(]L g) = 0.669 Wikg; SAR(10 2) = 0.443 Wikg

Mamimum value of SAE {measured) = 2.00 Wikg

Wikg
2.000

1.610
1.219
0.829

0.438

0.048 | [
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Date: 0//0%/2017

11b CH11{2462MHz Screen Back)
EUT: Notehook MT: RZ09-0239
Communication System: TID 0, IEEE 802,110 WiFi 2.4 GHz (D353, 1 Mbps) (03,
Communication System Band: ISM 2.4GHz Band (2400.0-2483 5MHz), Frequency: 2462
MHz,Communication Systemn PAR: 0 dB
Medium parameters used: £ = 2462 WMHz, o= 2.01 5fn; & = 36306, p= 1000 kgfm3
Phantom section: Flat Section
DAZYS Configuration:
o  FProbe EXE3DVA - SWTV383; ConwF (7 35,7.35,7.35), Calibrated: 2016/12/27,
o  Sensor-Surface: dmm (MMechanical Surface Detection)
o Electronics: DAEZ 5nd 27, Calibrated: 2016/12/9
o  DPhantom: ELI v3.0, Type QDOVAOIDZAL; Senal: 1235
o DASYSZ25210.001442%, SEMCAD X Version 14.6.10 {7313)
Configur ation/CH112462MHz S creen Back)/Area Scan (31x71x1):
Interpolated grid: dz=2.000 mm, dy=2.000 mm
Mamimum value of SAE (nterpolated) = 0755 Wikg
Configur ation/CH11{2462MHz 5 creen Back)/Zoom 5 can (3x5x7)/Cube 0:
Measurement grid: dz=8mm, dv=53mm, dz=5mm
Feference Value =92.5372 Vim, Power Dnft = -0.20 4B
Peak SAE (extrapolated) = 2.24 Wikg
SAR(L g) = 0.837 Wikg; SAR(10 2) = 0392 W/kg
Mazimum value of SAE (measured) = 0884 Wikg

Wikg
0.884

0.722
0.560
0.398

0.236

0.073 | [
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WIFI 5G
ANT O:

Date: 08092017

11a CH36(5180MHz Bottom)
EUT: Notebook LIN: RZ09-0239
Communication System: UID 0, TEEE 802 11a WiFi 5 2GHz (0); Communicati on
Swstem Band: TEEE 802 11a WiFi 5 2GHz; Frequency: 5180 MHz; Communicati on
System PAR: 0 4B
Medium parameters used: £ = 5180 MHz; o =4.8% 3/m,; g =47 26; p= 1000 kgfm3
Phantom section: Flat Section
DASYS Configuration:

*  Probe EXEDWV4A - SNY383; ConwF(5 44, 544, 5.44%; Calibrated: 2016/ 12027,

s Zensor-Sutface: dmin (Mechanical Surface Detection)

e Electronics: DAES S3nd 27, Calibrated: 2016/12/9

o  DPhantom: ELI v3.0, Type QDOVAOIDZAL; Senal: 1235

o DASYS25210001442%, SEMCAD 3 Version 14.6.10 {7313)

Configur ation/CH36(5180MHz Boitom)/Area Scan (31x71x1): Interpolated grid:

dez=2 000 mm , dy=2.000 mm

Maximum value of SAFR (interpolated)=1.2% Wikg

Configur ation/CH36(5180MHz Boitom)/Zoom Scan (3x3x7)/Cube 0:
Measurement gnd: dz=8mm, dy==8mm, dz=Dmm

Eeference Value =1021 Vim, Power Drift=0.12 dB

Peak SAE (extrapolated) =771 Wikg

SAR(L g) = 0.632 Wikg; SAR(10 2) = 0359 Wikg

Mamimum value of SAE {measured) =311 Wikg

Wikg
3.110

2.504
1.898
1.292

0.686

o.080 | [
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Date: 08052017

11a CH36(5180MIz Screen Back)
EUT: Notehook MT: RZ09-0239
Communication System: TUID 0, IEEE 802.11a WiFi 5.2GHz (00, Communication
Swystem Band: IEEE 802 11a WhiF 5. 2GHz; Frequency: 5180 MHz, Communication
Swatem PAE: 0 4B
Medium parameters used: £=5180 WMHz, o =4.8% Sim, & =47 26, p= 1000 kgfm3
Phantom section: Flat Section
DAZYS Configuration:
o  FProbe EXE3DV4A - SW7383; ConwF(5.44, 544, 5.44%, Calibrated: 2016/12/27,
o  Sensor-Surface: dmm (MMechanical Surface Detection)
o Electronics: DAEZ 5nd 27, Calibrated: 2016/12/9
o  DPhantom: ELI v3.0, Type QDOVAOIDZAL; Senal: 1235
o DASYSZ25210.001442%, SEMCAD X Version 14.6.10 {7313)
Configur ation/CH36(51830MHz 5 creen Back)/Area Scan (31x71x1):
Interpolated grid: dz=2.000 mm, dy=2.000 mm
MMamimum value of SAE {interpolated) = 1.12 Wikg

Configur ation/CH36(5180MHz 5 creen Back)/Zoom 5 can (3x5x7)/Cube 0:

Measurement grid: dz=8mm, dv=53mm, dz=5mm
Feference Value =6 224 Vim, Power Dnft = -0.0% B
Peak SAE (extrapolated) = 2,77 Wikg

SAR(] 2) = 0.662 Wikg, SAR(10 g) = 0.386 Wkg
Mazimum value of SAE (measured) = 1.18 Wikg

Wikg
1.180

0.960
0.739
0.519

0.299

0.076 | [
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Date: 08052017

11a CH32{5260MIz Bottom)
EUT: Notehook MT: RZ09-0239
Communication System: TUID 0, IEEE 802.11a WiFi 5.3GHz (00, Communication
Swstem Band: IEEE 802 11a WhiF 5. 3GH:z ; Frequency: 5260 MHz, Communication
Swatem PAE: 0 4B
Medium parameters used: £ =5260 WMHz, o= 5225 5im, 5 =42 55, p= 1000 kgfm3
Phantom section: Flat Section
DAZYS Configuration:
o  FProbe EXE3DWV4A - SN7383; ConwF(5.09, 509, 5.0, Calibrated: 2016/12/27,
o  Sensor-Surface: dmm (MMechanical Surface Detection)
o Electronics: DAEZ 5nd 27, Calibrated: 2016/12/9
o  DPhantom: ELI v3.0, Type QDOVAOIDZAL; Senal: 1235
o DASYSZ25210.001442%, SEMCAD X Version 14.6.10 {7313)

Configur ation/CHS2(5260MHz Boitom)/Area Scan (31x71x1): Interpolated grid:

dez=2.000 mm, dy=2.000 mm

MMamimum value of SAE {interpolated) = 1.42 Wikg

Configur ation/CH32(5260MHz Boitom)/Zoom Scan (3x3x7)/Cube 0:
Measurement grid: dz=8mm, dv=53mm, dz=5mm

Feference Value =1057 Vim, Power Drift=0.11 dB

Peak SAE (extrapolated) = 8.43 Wikg

SAR(] o) = 0686 Wikg; SAR(10 g) = 0344 Wikg

Mazimum value of SAE (measured) =340 Wikg

Wikg
3.400

2.739

2.073

1.416

0.757

0.096 | T
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Date: 08052017

11a CH32(5260MIz Screen Back)
EUT: Notehook MT: RZ09-0239
Communication System: TUID 0, IEEE 802.11a WiFi 5.3GHz (00, Communication
Swstem Band: IEEE 802 11a WhiF 5. 3GH:z ; Frequency: 5260 MHz, Communication
Swatem PAE: 0 4B
Medium parameters used: £ =5260 WMHz, o= 5225 5im, 5 =42 55, p= 1000 kgfm3
Phantom section: Flat Section
DAZYS Configuration:
o  FProbe EXE3DWV4A - SN7383; ConwF(5.09, 509, 5.0, Calibrated: 2016/12/27,
o  Sensor-Surface: dmm (MMechanical Surface Detection)
o Electronics: DAEZ 5nd 27, Calibrated: 2016/12/9
o  DPhantom: ELI v3.0, Type QDOVAOIDZAL; Senal: 1235
o DASYSZ25210.001442%, SEMCAD X Version 14.6.10 {7313)
Configur ation/CH32(5260MHz 5 creen Back)/Area Scan (31x71x1):
Interpolated grid: dz=2.000 mm, dy=2.000 mm
Mamimum value of SAE {(nterpolated) = 0196 Wikg

Configur ation/CH32(5260MHz 5 creen Back)/Zoom 5 can (3x5x7)/Cube 0:

Measurement grid: dz=8mm, dv=53mm, dz=5mm
Feference Value=1.171 Vim, Power Drift =003 JdB
Peak SAE. (extrapolated) = 0,596 Wikg

SAR(] 2)=0.200 Wikg, SAR(10 g) = 0075 W/kg
Mazimum value of SAE (measured) =0.226 Wikg

Wikg
0.226

0.181

0.137

0.092

0.047

0.0025 T
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Date: 08052017

11a CH60(5300MIz Bottom)
EUT: Notehook MT: RZ09-0239
Communication System: TUID 0, IEEE 802.11a WiFi 5.3GHz (00, Communication
Swstem Band: IEEE 802 11a WhiF 5. 3GH:z ; Frequency: 5300 MHz, Communication
Swatem PAE: 0 4B
Medium parameters used: £=5300 WMHz, o= 5221 3im, 5 =4%50;, p = 1000 kgfm3
Phantom section: Flat Section
DAZYS Configuration:
o  FProbe EXE3DWV4A - SN7383; ConwF(5.09, 509, 5.0, Calibrated: 2016/12/27,
o  Sensor-Surface: dmm (MMechanical Surface Detection)
o Electronics: DAEZ 5nd 27, Calibrated: 2016/12/9
o  DPhantom: ELI v3.0, Type QDOVAOIDZAL; Senal: 1235
o DASYSZ25210.001442%, SEMCAD X Version 14.6.10 {7313)

Configur ation/CH60{5300MHz Boitom)/Area Scan (31x71x1): Interpolated grid:

dez=2.000 mm, dy=2.000 mm

Mamimum value of SAE {(nterpolated) = 0,663 Wikg

Configur ation/CH60{5300MHz Boitom)/Zoom Scan (3x3x7)/Cube 0:
Measurement grid: dz=8mm, dv=53mm, dz=5mm

Feference Value =6 805 Vim, Power Drift=0.14 JdB

Peak SAE (extrapolated) =4.61 Wikg

SAR(] o) = 0657 Wikg; SAR(10 g) = 0390 Wikg

Mazimum value of SAE (measured) = 1.2 Wikg

Wikg
0.663

0.535
0.278

0.149

o.021 | [
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Date: 08052017

11a CH60(S300MIz Screen Back)
EUT: Notehook MT: RZ09-0239
Communication System: TUID 0, IEEE 802.11a WiFi 5.3GHz (00, Communication
Swstem Band: IEEE 802 11a WhiF 5. 3GH:z ; Frequency: 5300 MHz, Communication
Swatem PAE: 0 4B
Medium parameters used: £=5300 WMHz, o= 5221 3im, 5 =4%50;, p = 1000 kgfm3
Phantom section: Flat Section
DAZYS Configuration:
o  FProbe EXE3DWV4A - SN7383; ConwF(5.09, 509, 5.0, Calibrated: 2016/12/27,
o  Sensor-Surface: dmm (MMechanical Surface Detection)
o Electronics: DAEZ 5nd 27, Calibrated: 2016/12/9
o  DPhantom: ELI v3.0, Type QDOVAOIDZAL; Senal: 1235
o DASYSZ25210.001442%, SEMCAD X Version 14.6.10 {7313)
Configur ation/CH60(S300MHz 5 creen Back)/Area Scan (31x71x1):
Interpolated grid: dz=2.000 mm, dy=2.000 mm
Mamimum value of SAE {(nterpolated)=0.513 Wikg

Configur ation/CH60(5300MHz 5 creen Back)/Zoom 5 can (3x5x7)/Cube 0:

Measurement grid: dz=8mm, dv=53mm, dz=5mm
Feference Value =2 5847 Vim, Power Drift=0.17 JdB
Peak SAE (extrapolated) = 1.66 Wikg

SAR(l ) =057 Wikg, SAR(10g)=0222 W/kg
Mazimum value of SAE (measured) = 0652 Wikg

Wikg
0.652

0.526

0.399

0.273

0.146

o.0z0 | [
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Date: 15/05/2017

11a CH112(5560M1z Bottom)
EUT: Notehook MT: RZ09-0239
Communication System: UID 0, IEEE 802.11a WiFi 5.5GHz (0); Communication
Swystem Band: IEEE 802 11a WhiF 5.5GHz; Frequency: 5560 WMHz, Communication
Swatem PAE: 0 4B
Medium parameters used: £ = 5560 WMHz, o= 52301 3im, 5 =4%71, p= 1000 kgfm3
Phantom section: Flat Section
DAZYS Configuration:
o  FProbe EX3DWVA - SN7383; ConwF(4.25, 4 25, 4. 25), Calibrated: 2016/12/27,
o  Sensor-Surface: dmm (MMechanical Surface Detection)
o Electronics: DAEZ 50427, Calibrated: 2016/12/9
o  DPhantom: ELI v3.0, Type QDOVAOIDZAL; Senal: 1235
o DASYSZ25210.001442%, SEMCAD X Version 14.6.10 {7313)
Configur ation/CH112{3360MHz Bottom)/Area Scan (31x71x1): Interpolated
grid de=2.000 mm, dy=2.000 mm
MMamimum value of SAE {interpolated) = 1.01 Wikg
Configur ation/CH112{3560MHz Bottom)/Z.0om Scan (3x5x7)/Cube 0:
Measurement grid: dz=8mm, dv=53mm, dz=5mm
Feference Value =3 858 Vim, Power Drift=0.11 JdB
Peak SAE (extrapolated) = 3.33 Wig
SAR(] g) = 0.714 W/kg; SAR(10 2) = 0.347 W/kg
Mazimum value of SAE (measured) = 168 Wikg

Wikg
1.680

1.348

1.016

0.684

0.352

0.020 | [
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Date: 15/05/2017

11a CH112(5560MIHz Screen Back)
EUT: Notehook MT: RZ09-0239
Communication System: UID 0, IEEE 802.11a WiFi 5.5GHz (0); Communication
Swstem Band: IEEE 802 11a WhiF 5.5GHz; Frequency: 5560 MHz, Communication
Swatem PAE: 0 4B
Medium parameters used: £ = 5560 WMHz, o= 52301 3im, 5 =4%71, p= 1000 kgfm3
Phantom section: Flat Section
DAZYS Configuration:
o  FProbe EX3DWVA - SN7383; ConwF(4.25, 4 25, 4. 25), Calibrated: 2016/12/27,
o  Sensor-Surface: dmm (MMechanical Surface Detection)
o Electronics: DAEZ 50427, Calibrated: 2016/12/9
o  DPhantom: ELI v3.0, Type QDOVAOIDZAL; Senal: 1235
o DASYSZ25210.001442%, SEMCAD X Version 14.6.10 {7313)
Configur ation/CH112(35360MHz Screen Back)/Area Scan (31x71x1):
Interpolated grid: dz=2.000 mm, dy=2.000 mm
Mamimum value of SAE {interpolated) = 0441 Wikg

Configur ation/CH112{353600Hz Screen Back)/Z.oom Scan (3x3x7)/Cube (:

Measurement grid: dz=8mm, dv=53mm, dz=5mm
Feference Value =3 327 Vim, Power Drift = 0.02 JdB
Peak SAE (extrapolated) = 1.01 Wikg

SAR(] 2)=0.363 Wikg, SAR(10 g) = 0149 Wkg
Mazimum value of SAE (measured) =0.414 Wikg

Wikg
0.414

0.333

0.252

0.1

0.089

0.0083 [
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Date: 15/05/2017

11a CH120(5600M1z Bottom)
EUT: Notehook MT: RZ09-0239
Communication System: UID 0, IEEE 802.11a WiFi 5.5GHz (0); Communication
Swystem Band: IEEE 2802 11a WhiFL 5.5GHz; Frequency: 5600 WMHz, Communication
Swatem PAE: 0 4B
Medium parameters used: £ = 5600 WMHz, o= 5350 3/m, g =4%65;, p= 1000 kgfm3
Phantom section: Flat Section
DAZYS Configuration:
o  FProbe EX3DWVA - SN7383; ConwF(4.25, 4 25, 4. 25), Calibrated: 2016/12/27,
o  Sensor-Surface: dmm (MMechanical Surface Detection)
o Electronics: DAEZ 5nd 27, Calibrated: 2016/12/9
o  DPhantom: ELI v3.0, Type QDOVAOIDZAL; Senal: 1235
o DASYSZ25210.001442%, SEMCAD X Version 14.6.10 {7313)
Configur ation/CH120{3600MHz Bottom)/Area Scan (31x71x1): Interpolated
grid de=2.000 mm, dy=2.000 mm
Mamimum value of SAE (nterpolated) = 0327 Wikg
Configur ation/CH120(3600MHz Bottom)/Z.oom Scan (3x5x7)/Cube 0:
Measurement grid: dz=8mm, dv=53mm, dz=5mm
Feference Value =4 467 Vim, Power Drift = 0.04 JB
Peak SAE (extrapolated) = 2.51 Wikg
SAR(]1 g)=0.728 W/kg; SAR(10 2) = 0.260 W/kg
Mazimum value of SAE (measured) = 1.14 Wikg

Wikg

0.144

0.079

0.015 t

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
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Date: 15/0%2017

11a CH120(5600MIHz Screen Back)
EUT: Notehook MT: RZ09-0239
Communication System: UID 0, IEEE 802.11a WiFi 5.5GHz (0); Communication
Swystem Band: IEEE 2802, 11a WhiFi 5.5GHz; Frequency: 5600 MHz, Communication
Swatem PAE: 0 4B
Medium parameters used: £ = 5600 WMHz, o= 5350 3/m, g =4%65;, p= 1000 kgfm3
Phantom section: Flat Section
DAZYS Configuration:

o  FProbe EX3DWVA - SN7383; ConwF(4.25, 4 25, 4. 25), Calibrated: 2016/12/27,

o  Sensor-Surface: dmm (MMechanical Surface Detection)

o Electronics: DAEZ 5nd 27, Calibrated: 2016/12/9

o  DPhantom: ELI v3.0, Type QDOVAOIDZAL; Senal: 1235

o DASYSZ25210.001442%, SEMCAD X Version 14.6.10 {7313)
Configur ation/CH120(3600MHz Screen Back)/Area Scan (31x71x1):
Interpolated grid: dz=2.000 mm, dy=2.000 mm
Mamimum value of SAE {(nterpolated) = 0365 Wikg

Configur ation/CH120(36000Hz Screen Back)/Z.oom Scan (3x3x7)/Cube (:

Measurement grid: dz=8mm, dv=53mm, dz=5mm
Feference Value =2 142 Vim, Power Drift=0.13 JdB
Peak SAE (extrapolated) = 0,281 Wikg

SAR(] 2) = 0.345 Wikg, SAR(10 g) = 0137 Wkeg
Mazimum value of SAE (measured) = 0401 Wikg

Wikg
0.401

0.324

0.248

0.1

0.094

0.017 | T
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Date: 16/0%2017

11a CH149(5745MIz Bottom)
EUT: Notehook MT: RZ09-0239
Communication System: UID 0, IEEE 802.11a WiFi 5.8GHz (00, Communication
Swstem Band: IEEE 802 11a WhiF 5. 8GHz ; Frequency: 5745 MHz, Communication
Swatem PAE: 0 4B
Medium parameters used: £=5745 MHz, o =5713 S8im, & =43 21, p= 1000 kgfm3
Phantom section: Flat Section
DAZYS Configuration:

o  FProbe EXE3DWV4A — SN7383; ConwF(4.33, 4 33, 4 33), Calibrated: 2016/12/27,

o  Sensor-Surface: dmm (MMechanical Surface Detection)

o Electronics: DAEZ 5nd 27, Calibrated: 2016/12/9

o  DPhantom: ELI v3.0, Type QDOVAOIDZAL; Senal: 1235

o DASYSZ25210.001442%, SEMCAD X Version 14.6.10 {7313)
Configur ation/CH149(3745MHz Bottom)/Area Scan (31x71x1): Interpolated
grid de=2.000 mm, dy=2.000 mm
Mamimum value of SAE {(nterpolated) =041% Wikg
Configur ation/CH149(37450MHz Bottom)/Z.0oom Scan (3x5x7)/Cube 0:
Measurement grid: dz=8mm, dv=53mm, dz=5mm
Feference Value =3 347 Vim, Power Dnft=-0.17 4B
Peak SAE (extrapolated) = 3.11 Wikg
SAR(] g) = 0.703 W/kg; SAR(10 2) = 0.323 W/kg
Mazimum value of SAE (measured) = 1.49 Wikg

Wikg
0.419

0.340

0.2 61

0.182

0.104

p.025 | T
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Date: 16/0%/2017

11a CH149(5745MIHz Screen Back)
EUT: Notehook MT: RZ09-0239
Communication System: UID 0, IEEE 802.11a WiFi 5.8GHz (00, Communication
Swstem Band: IEEE 802 11a WhiF 5. 8GHz ; Frequency: 5745 MHz, Communication
Swatem PAE: 0 4B
Medium parameters used: £=5745 MHz, o =5713 S8im, & =43 21, p= 1000 kgfm3
Phantom section: Flat Section
DAZYS Configuration:
o  FProbe EXE3DWV4A — SN7383; ConwF(4.33, 4 33, 4 33), Calibrated: 2016/12/27,
o  Sensor-Surface: dmm (MMechanical Surface Detection)
o Electronics: DAEZ 5nd 27, Calibrated: 2016/12/9
o  DPhantom: ELI v3.0, Type QDOVAOIDZAL; Senal: 1235
o DASYSZ25210.001442%, SEMCAD X Version 14.6.10 {7313)
Configur ation/CH149(3745MHz Screen Back)/Area Scan (31x71x1):
Interpolated grid: dz=2.000 mm, dy=2.000 mm
Mamimum value of SAE {(nterpolated) = 0457 Wikg

Configur ation/CH149(37430MHz Screen Back)/Z.oom Scan (3x3x7)/Cube (:

Measurement grid: dz=8mm, dv=53mm, dz=5mm
Feference Value =3 214 Vim, Power Drft=0.17 dB
Peak SAE (extrapolated) = 1.0%9 Wikg

SAR(]l 2)= 0387 Wikg, SAR(10 g) = 0158 Wkg
Mazimum value of SAE (measured) = 0480 Wikg

Wikg
0.480

0.389

0.298

0.207

0.116
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Date: 16/0%2017

11a CH165(5825MIz Bottom)
EUT: Notehook MT: RZ09-0239
Communication System: UID 0, IEEE 802.11a WiFi 5.8GHz (00, Communication
Swstem Band: IEEE 802 11a WhiF 5. 8GHz ; Frequency: 5825 MHz, Communication
Swatem PAE: 0 4B
Medium parameters used: £ =5825 MHz, o =6.102 3im, 5 =47 51, p= 1000 kgfm3
Phantom section: Flat Section
DAZYS Configuration:

o  FProbe EXE3DWV4A — SN7383; ConwF(4.33, 4 33, 4 33), Calibrated: 2016/12/27,

o  Sensor-Surface: dmm (MMechanical Surface Detection)

o Electronics: DAEZ 5nd 27, Calibrated: 2016/12/9

o  DPhantom: ELI v3.0, Type QDOVAOIDZAL; Senal: 1235

o DASYSZ25210.001442%, SEMCAD X Version 14.6.10 {7313)
Configur ation/CH1635(3825MHz Bottom)/Area Scan (31x71x1): Interpolated
grid de=2.000 mm, dy=2.000 mm
Mamimum value of SAE {(nterpolated) = 0465 Wikg
Configur ation/CH165(3825MHz Bottom)/Z.0oom Scan (3x5x7)/Cube 0:
Measurement grid: dz=8mm, dv=53mm, dz=5mm
Feference Value =3.192 Vim, Power Drift =010 JdB
Peak SAE (extrapolated) = 2.5%9 Wikg
SAR(] g) = 0.685 Wikg; SAR(10 2) =0.33]1 W/kg
Mazimum value of SAE (measured) = 1.10 Wikg

Wikg
1.100

0.684

0.668

0.452

0.236
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Date: 16/0%/2017

11a CH165(5825MIz Screen Back)
EUT: Notehook MT: RZ09-0239
Communication System: UID 0, IEEE 802.11a WiFi 5.8GHz (00, Communication
Swstem Band: IEEE 802 11a WhiF 5. 8GHz ; Frequency: 5825 MHz, Communication
Swatem PAE: 0 4B
Medium parameters used: £ =5825 MHz, o =6.102 3im, 5 =47 51, p= 1000 kgfm3
Phantom section: Flat Section
DAZYS Configuration:
o  FProbe EXE3DWV4A — SN7383; ConwF(4.33, 4 33, 4 33), Calibrated: 2016/12/27,
o  Sensor-Surface: dmm (MMechanical Surface Detection)
o Electronics: DAEZ 5nd 27, Calibrated: 2016/12/9
o  DPhantom: ELI v3.0, Type QDOVAOIDZAL; Senal: 1235
o DASYSZ25210.001442%, SEMCAD X Version 14.6.10 {7313)
Configur ation/CH165(3825MHz Screen Back)/Area Scan (31x71x1):
Interpolated grid: dz=2.000 mm, dy=2.000 mm
Mamimum value of SAE {(nterpolated) = 0354 Wikg

Configur ation/CH165(38230MHz Screen Back)/Z.oom Scan (3x3x7)/Cube (:

Measurement grid: dz=8mm, dv=53mm, dz=5mm
Feference Value =2.170 Vim, Power Drift = 0.03 JdB
Peak SAE (extrapolated) = 1.04 Wikg

SAR(]l 2)= 0387 Wikg, SAR(10 g) = 0159 Wkg
Mazimum value of SAE (measured) = 0480 Wikg

Wikg
0.480

0.388

0.296

0.204

0112

0.019 | T
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WIFI 5G
ANT 1:

Date: 08/0%9/2017

11a CH36(5180MHz Bottom)
EUT: Notebook LIN: RZ09-0239
Communication System: UID 0, TEEE 802 11a WiFi 5 2GHz (0); Communicati on
Swstem Band: TEEE 802 11a WiFi 5 2GHz; Frequency: 5180 MHz; Communicati on
System PAR: 0 4B
Medium parameters used: £ = 5180 MHz; o =4.8% 3/m,; g =47 26; p= 1000 kgfm3
Phantom section: Flat Section
DASYS Configuration:

»  Probe EXEDWV4A — SNY383; ConwF(5.44, 544, 5 44%: Calibrated: 2016/12/27,

s Zensor-Sutface: dmin (Mechanical Surface Detection)

e Electronics: DAES S3nd 27, Calibrated: 2016/12/9

o  DPhantom: ELI v3.0, Type QDOVAOIDZAL; Senal: 1235

o DASYS25210001442%, SEMCAD 3 Version 14.6.10 {7313)

Measurement =W DASTS2, Version 528 (8); SEMCAD X Version 14.6.10 (733 1)

Conﬁgur ation/CH365180MI z Bottom)/ Area Scan (31x71x1): Interpolated grid:

dez=2 000 mm , dy=2.000 mm

Mamimum value of SAE (interpolated) = 1.06 Wilkg

Configur ation/CH36(5180MHz Boitom)/Zoom Scan (3x3x7)/Cube 0:
Measurement gnd: dz=8mm, dy==8mm, dz=Dmm

Eeference WValue =18.12 Vim, Power Dnft= -0.07 4B

Peak SAE (extrapolated) =7.03 Wilkg

SAR(1 g) = 0.701 Wikg; SAR(10 g) = 0351 W/kg

Mamimum value of SAE (measured) = 3.23 Wikg

Wikg
3.230

2.600
1.970
1.340

0.710

ooso | T
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Date: 08/0%/2017

11a CH36(5180MIz Screen Back)
EUT: Notehook MT: RZ09-0239
Communication System: TUID 0, IEEE 802.11a WiFi 5.2GHz (00, Communication
Swystem Band: IEEE 802 11a WhiF 5. 2GHz; Frequency: 5180 MHz, Communication
Swatem PAE: 0 4B
Medium parameters used: £=5180 WMHz, o =4.8% Sim, & =47 26, p= 1000 kgfm3
Phantom section: Flat Section
DAZYS Configuration:
o  FProbe EXE3DWV4A - SN7383; ConwF(5.44, 544, 5 44); Calibrated: 2016/12/27,
o  Sensor-Surface: dmm (MMechanical Surface Detection)
o Electronics: DAEZ 5nd 27, Calibrated: 2016/12/9
o  DPhantom: ELI v3.0, Type QDOVAOIDZAL; Senal: 1235
o DASYSZ25210.001442%, SEMCAD X Version 14.6.10 {7313)
Configur ation/CH36(51830MHz 5 creen Back)/Area Scan (31x71x1):
Interpolated grid: dz=2.000 mm, dy=2.000 mm
Mamimum value of SAE {(nterpolated) =0.312 Wikg

Configur ation/CH36(5180MHz 5 creen Back)/Zoom 5 can (3x5x7)/Cube 0:

Measurement grid: dz=8mm, dv=53mm, dz=5mm
Feference Value =9 228 Vim, Power Drift=0.11 dB
Peak SAE (extrapolated) = 2.10 Wikg

SAR(]l 2)=0.747 Wikg, SAR(10 g) = 0316 Wkeg
Mazimum value of SAE (measured) = 0,846 Wikg

Wikg
0.846

0.693
0.539
0.386

0.233

o079 | [
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Date: 08/0%/2017

11a CH32{5260MIz Bottom)
EUT: Notehook MT: RZ09-0239
Communication System: TUID 0, IEEE 802.11a WiFi 5.3GHz (00, Communication
Swstem Band: IEEE 802 11a WhiF 5. 3GH:z ; Frequency: 5260 MHz, Communication
Swatem PAE: 0 4B
Medium parameters used: £ =5260 WMHz, o= 5225 5im, 5 =42 55, p= 1000 kgfm3
Phantom section: Flat Section
DAZYS Configuration:
o  FProbe EXE3DWV4A - SN7383; ConwF(5.09, 509, 5.0, Calibrated: 2016/12/27,
o  Sensor-Surface: dmm (MMechanical Surface Detection)
o Electronics: DAEZ 5nd 27, Calibrated: 2016/12/9
o  DPhantom: ELI v3.0, Type QDOVAOIDZAL; Senal: 1235
o DASYSZ25210.001442%, SEMCAD X Version 14.6.10 {7313)

Configur ation/CHS2(5260MHz Boitom)/Area Scan (31x71x1): Interpolated grid:

dez=2.000 mm, dy=2.000 mm

Mamimum value of SAE (nterpolated) =0.142 Wikg

Configur ation/CH32(5260MHz Boitom)/Zoom Scan (3x3x7)/Cube 0:
Measurement grid: dz=8mm, dv=53mm, dz=5mm

Feference Value =2 388 Vim, Power Drift = 0.05 JdB

Peak SAE (extrapolated) = 1.36 Wikg

SAR(] o) = 0460 Wikg; SAR(10 g) = 0.147 Wikg

Mazimum value of SAE (measured) =0.586 Wikg

Wikg
0.142

0.115
0.088
0.061

0.034

0.0066 [
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Date: 08/0%/2017

11a CH32(5260MIz Screen Back)
EUT: Notehook MT: RZ09-0239
Communication System: TUID 0, IEEE 802.11a WiFi 5.3GHz (00, Communication
Swstem Band: IEEE 802 11a WhiF 5. 3GH:z ; Frequency: 5260 MHz, Communication
Swatem PAE: 0 4B
Medium parameters used: £ =5260 WMHz, o= 5225 5im, 5 =42 55, p= 1000 kgfm3
Phantom section: Flat Section
DAZYS Configuration:
o  FProbe EXE3DWV4A - SN7383; ConwF(5.09, 509, 5.0, Calibrated: 2016/12/27,
o  Sensor-Surface: dmm (MMechanical Surface Detection)
o Electronics: DAEZ 5nd 27, Calibrated: 2016/12/9
o  DPhantom: ELI v3.0, Type QDOVAOIDZAL; Senal: 1235
o DASYSZ25210.001442%, SEMCAD X Version 14.6.10 {7313)
Configur ation/CH32(5260MHz 5 creen Back)/Area Scan (31x71x1):
Interpolated grid: dz=2.000 mm, dy=2.000 mm
Mamimum value of SAE (nterpolated) = 0126 Wikg

Configur ation/CH32(5260MHz 5 creen Back)/Zoom 5 can (3x5x7)/Cube 0:

Measurement grid: dz=8mm, dv=53mm, dz=5mm
Feference Value =2 620 Vim, Power Dnft=-0.13 4B
Peak SAE. (extrapolated) = 0.503 Wikg

SAR(]l 2)=0.183 Wikg, SAR(10 g) = 0077 Wikg
Mazimum value of SAE (measured) =0.211 Wikg

Wikg
0.211

0.170

0.130

0.089

0.048
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Date: 08/0%/2017

11a CH60(5300MIz Bottom)
EUT: Notehook MT: RZ09-0239
Communication System: TUID 0, IEEE 802.11a WiFi 5.3GHz (00, Communication
Swstem Band: IEEE 802 11a WhiF 5. 3GH:z ; Frequency: 5300 MHz, Communication
Swatem PAE: 0 4B
Medium parameters used: £=5300 WMHz, o= 5221 3im, 5 =4%50;, p = 1000 kgfm3
Phantom section: Flat Section
DAZYS Configuration:
o  FProbe EXE3DWV4A - SN7383; ConwF(5.09, 509, 5.0, Calibrated: 2016/12/27,
o  Sensor-Surface: dmm (MMechanical Surface Detection)
o Electronics: DAEZ 5nd 27, Calibrated: 2016/12/9
o  DPhantom: ELI v3.0, Type QDOVAOIDZAL; Senal: 1235
o DASYSZ25210.001442%, SEMCAD X Version 14.6.10 {7313)

Configur ation/CH60{5300MHz Boitom)/Area Scan (31x71x1): Interpolated grid:

dez=2.000 mm, dy=2.000 mm

Mamimum value of SAE {(nterpolated) =0.154 Wikg

Configur ation/CH60{5300MHz Boitom)/Zoom Scan (3x3x7)/Cube 0:
Measurement grid: dz=8mm, dv=53mm, dz=5mm

Feference Value =2.316 Vim, Power Drift=0.12 JdB

Peak SAE (extrapolated) = 1.23 Wikg

SAR(] o) = 0426 Wikg; SAR(10 g) = 0.143 Wikg

Mazimum value of SAE (measured) =0.517 Wikg

Wikg
0.154

0.125
0.096
0.067

0.038

o.0084 [
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Date: 08/0%2017

11a CH60(S300MIz Screen Back)
EUT: Notehook MT: RZ09-0239
Communication System: TUID 0, IEEE 802.11a WiFi 5.3GHz (00, Communication
Swstem Band: IEEE 802 11a WhiF 5. 3GH:z ; Frequency: 5300 MHz, Communication
Swatem PAE: 0 4B
Medium parameters used: £=5300 WMHz, o= 5221 3im, 5 =4%50;, p = 1000 kgfm3
Phantom section: Flat Section
DAZYS Configuration:

o  FProbe EXE3DWV4A - SN7383; ConwF(5.09, 509, 5.0, Calibrated: 2016/12/27,

o  Sensor-Surface: dmm (MMechanical Surface Detection)

o Electronics: DAEZ 5nd 27, Calibrated: 2016/12/9

o  DPhantom: ELI v3.0, Type QDOVAOIDZAL; Senal: 1235

o DASYSZ25210.001442%, SEMCAD X Version 14.6.10 {7313)
Configur ation/CH60(S300MHz 5 creen Back)/Area Scan (31x71x1):
Interpolated grid: dz=2.000 mm, dy=2.000 mm
Mamimum value of SAE {(nterpolated) = 0165 Wikg

Configur ation/CH60(5300MHz 5 creen Back)/Zoom 5 can (3x5x7)/Cube 0:

Measurement grid: dz=8mm, dv=53mm, dz=5mm
Feference Value =3.100 Vim, Power Drift = 0.20 JdB
Peak SAE. (extrapolated) = 0.502 Wikg

SAR(] 2)=0.184 Wikg;, SAR(10 g) = 0080 Wkg
Mazimum value of SAE (measured) =0.221 Wikg

Wikg
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Date: 15/09/2017

11a CH112(5560M1z Bottom)
EUT: Notehook MT: RZ09-0239
Communication System: UID 0, IEEE 802.11a WiFi 5.5GHz (0); Communication
Swystem Band: IEEE 802 11a WhiF 5.5GHz; Frequency: 5560 WMHz, Communication
Swatem PAE: 0 4B
Medium parameters used: £ = 5560 WMHz, o= 52301 3im, 5 =4%71, p= 1000 kgfm3
Phantom section: Flat Section
DAZYS Configuration:
o  FProbe EX3DWVA - SN7383; ConwF(4.25, 4 25, 4. 25), Calibrated: 2016/12/27,
o  Sensor-Surface: dmm (MMechanical Surface Detection)
o Electronics: DAEZ 50427, Calibrated: 2016/12/9
o  DPhantom: ELI v3.0, Type QDOVAOIDZAL; Senal: 1235
o DASYSZ25210.001442%, SEMCAD X Version 14.6.10 {7313)
Configur ation/CH112{3360MHz Bottom)/Area Scan (31x71x1): Interpolated
grid de=2.000 mm, dy=2.000 mm
Mamimum value of SAE (nterpolated) =0.128 Wikg
Configur ation/CH112{3560MHz Bottom)/Z.0om Scan (3x5x7)/Cube 0:
Measurement grid: dz=8mm, dv=53mm, dz=5mm
Feference Value =3 4% Vim, Power Drift =018 dB
Peak SAE (extrapolated) = 0,275 Wikg
SAR(L g)=0.114 Wikg; SAR(10 2) = 0063 W/kg
Mazimum value of SAE (measured) = 0,149 Wikg

Wikg
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Date: 15/09/2017

11a CH112(5560MIHz Screen Back)
EUT: Notehook MT: RZ09-0239
Communication System: UID 0, IEEE 802.11a WiFi 5.5GHz (0); Communication
Swstem Band: IEEE 802 11a WhiF 5.5GHz; Frequency: 5560 MHz, Communication
Swatem PAE: 0 4B
Medium parameters used: £ = 5560 WMHz, o= 52301 3im, 5 =4%71, p= 1000 kgfm3
Phantom section: Flat Section
DAZYS Configuration:
o  FProbe EX3DWVA - SN7383; ConwF(4.25, 4 25, 4. 25), Calibrated: 2016/12/27,
o  Sensor-Surface: dmm (MMechanical Surface Detection)
o Electronics: DAEZ 50427, Calibrated: 2016/12/9
o  DPhantom: ELI v3.0, Type QDOVAOIDZAL; Senal: 1235
o DASYSZ25210.001442%, SEMCAD X Version 14.6.10 {7313)
Configur ation/CH112(35360MHz Screen Back)/Area Scan (31x71x1):
Interpolated grid: dz=2.000 mm, dy=2.000 mm
Mamimum value of SAE {interpolated) = 0.320 Wikg

Configur ation/CH112{353600Hz Screen Back)/Z.oom Scan (3x3x7)/Cube (:

Measurement grid: dz=8mm, dv=53mm, dz=5mm
Feference Value =2 467 Vim, Power Drift =010 JdB
Peak SAE. (extrapolated) = 0,789 Wikg

SAR(]l 2)=0.303 Wikg, SAR(10 g) = 0152 Wkg
Mazimum value of SAE (measured) =0.260 Wikg

Wikg
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0.299
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Date: 15/09/2017

11a CH120(5600M1z Bottom)
EUT: Notehook MT: RZ09-0239
Communication System: UID 0, IEEE 802.11a WiFi 5.5GHz (0); Communication
Swystem Band: IEEE 2802 11a WhiFL 5.5GHz; Frequency: 5600 WMHz, Communication
Swatem PAE: 0 4B
Medium parameters used: £ = 5600 WMHz, o= 5350 3/m, g =4%65;, p= 1000 kgfm3
Phantom section: Flat Section
DAZYS Configuration:
o  FProbe EX3DWVA - SN7383; ConwF(4.25, 4 25, 4. 25), Calibrated: 2016/12/27,
o  Sensor-Surface: dmm (MMechanical Surface Detection)
o Electronics: DAEZ 5nd 27, Calibrated: 2016/12/9
o  DPhantom: ELI v3.0, Type QDOVAOIDZAL; Senal: 1235
o DASYSZ25210.001442%, SEMCAD X Version 14.6.10 {7313)
Configur ation/CH120{3600MHz Bottom)/Area Scan (31x71x1): Interpolated
grid de=2.000 mm, dy=2.000 mm
Mamimum value of SAE (nterpolated) =0.292 Wikg
Configur ation/CH120(3600MHz Bottom)/Z.oom Scan (3x5x7)/Cube 0:
Measurement grid: dz=8mm, dv=53mm, dz=5mm
Feference Value =4 427 Vim, Power Drift=0.17 JdB
Peak SAE (extrapolated) = 1.1 Wikg
SAR(] g) =0.36]1 W/kg; SAR(10 2)=0.212 W/kg
Mazimum value of SAE (measured) =0.991 Wikg

Wikg
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Date: 15/09/2017

11a CH120(5600MIHz Screen Back)
EUT: Notehook MT: RZ09-0239
Communication System: UID 0, IEEE 802.11a WiFi 5.5GHz (0); Communication
Swystem Band: IEEE 2802, 11a WhiFi 5.5GHz; Frequency: 5600 MHz, Communication
Swatem PAE: 0 4B
Medium parameters used: £ = 5600 WMHz, o= 5350 3/m, g =4%65;, p= 1000 kgfm3
Phantom section: Flat Section
DAZYS Configuration:
o  FProbe EX3DWVA - SN7383; ConwF(4.25, 4 25, 4. 25), Calibrated: 2016/12/27,
o  Sensor-Surface: dmm (MMechanical Surface Detection)
o Electronics: DAEZ 5nd 27, Calibrated: 2016/12/9
o  DPhantom: ELI v3.0, Type QDOVAOIDZAL; Senal: 1235
o DASYSZ25210.001442%, SEMCAD X Version 14.6.10 {7313)
Configur ation/CH120(3600MHz Screen Back)/Area Scan (31x71x1):
Interpolated grid: dz=2.000 mm, dy=2.000 mm
Mamimum value of SAE (nterpolated) =0.2%1 Wikg

Configur ation/CH120(36000Hz Screen Back)/Z.oom Scan (3x3x7)/Cube (:

Measurement grid: dz=8mm, dv=53mm, dz=5mm
Feference Value =2.356 Vim, Power Drift=0.13 JdB
Peak SAE. (extrapolated) = 0,788 Wikg

SAR(]l 2)=0.287 Wikg, SAR(10 g) = 0128 Wkg
Mazimum value of SAE (measured) =0.323 Wikg

Wikg
0.323
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Date: 16/09/2017

11a CH149(5745MIz Bottom)
EUT: Notehook MT: RZ09-0239
Communication System: UID 0, IEEE 802.11a WiFi 5.8GHz (00, Communication
Swstem Band: IEEE 802 11a WhiF 5. 8GHz ; Frequency: 5745 MHz, Communication
Swatem PAE: 0 4B
Medium parameters used: £=5745 MHz, o =5713 S8im, & =43 21, p= 1000 kgfm3
Phantom section: Flat Section
DAZYS Configuration:
o  FProbe EXE3DWV4A — SN7383; ConwF(4.33, 4 33, 4 33), Calibrated: 2016/12/27,
o  Sensor-Surface: dmm (MMechanical Surface Detection)
o Electronics: DAEZ 5nd 27, Calibrated: 2016/12/9
o  DPhantom: ELI v3.0, Type QDOVAOIDZAL; Senal: 1235
o DASYSZ25210.001442%, SEMCAD X Version 14.6.10 {7313)
Configur ation/CH149(3745MHz Bottom)/Area Scan (31x71x1): Interpolated
grid de=2.000 mm, dy=2.000 mm
Mamimum value of SAE {(nterpolated) = 0400 Wikg
Configur ation/CH149(37450MHz Bottom)/Z.0oom Scan (3x5x7)/Cube 0:
Measurement grid: dz=8mm, dv=53mm, dz=5mm
Feference Value =4 203 Vim, Power Drift=0.11 JdB
Peak SAE (extrapolated) = 2.26 Wikg
SAR(] g) = 0.390 Wikg; SAR(10 2)=0.267 W/kg
Mazimum value of SAE (measured) =0.960 Wikg

Wikg
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Date: 16/09/2017

11a CH149(5745MIHz Screen Back)
EUT: Notehook MT: RZ09-0239
Communication System: UID 0, IEEE 802.11a WiFi 5.8GHz (00, Communication
Swstem Band: IEEE 802 11a WhiF 5. 8GHz ; Frequency: 5745 MHz, Communication
Swatem PAE: 0 4B
Medium parameters used: £=5745 MHz, o =5713 S8im, & =43 21, p= 1000 kgfm3
Phantom section: Flat Section
DAZYS Configuration:
o  FProbe EXE3DWV4A — SN7383; ConwF(4.33, 4 33, 4 33), Calibrated: 2016/12/27,
o  Sensor-Surface: dmm (MMechanical Surface Detection)
o Electronics: DAEZ 5nd 27, Calibrated: 2016/12/9
o  DPhantom: ELI v3.0, Type QDOVAOIDZAL; Senal: 1235
o DASYSZ25210.001442%, SEMCAD X Version 14.6.10 {7313)
Configur ation/CH149(3745MHz Screen Back)/Area Scan (31x71x1):
Interpolated grid: dz=2.000 mm, dy=2.000 mm
Mamimum value of SAE {(nterpolated) = 0257 Wikg

Configur ation/CH149(37430MHz Screen Back)/Z.oom Scan (3x3x7)/Cube (:

Measurement grid: dz=8mm, dv=53mm, dz=5mm
Feference Value =5.166 Vim, Power Drift=0.15 JdB
TPeak SAE. (extrapolated) = 0.664 Wikg

SAR(]l 2)=0.253 Wikg, SAR(10g) = 0121 Wkg
Mazimum value of SAE (measured) =0.28% Wikg

Wikg
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Date: 16/09/2017

11a CH165(5825MIz Bottom)
EUT: Notehook MT: RZ09-0239
Communication System: UID 0, IEEE 802.11a WiFi 5.8GHz (00, Communication
Swstem Band: IEEE 802 11a WhiF 5. 8GHz ; Frequency: 5825 MHz, Communication
Swatem PAE: 0 4B
Medium parameters used: £ =5825 MHz, o =6.102 3im, 5 =47 51, p= 1000 kgfm3
Phantom section: Flat Section
DAZYS Configuration:
o  FProbe EXE3DWV4A — SN7383; ConwF(4.33, 4 33, 4 33), Calibrated: 2016/12/27,
o  Sensor-Surface: dmm (MMechanical Surface Detection)
o Electronics: DAEZ 5nd 27, Calibrated: 2016/12/9
o  DPhantom: ELI v3.0, Type QDOVAOIDZAL; Senal: 1235
o DASYSZ25210.001442%, SEMCAD X Version 14.6.10 {7313)
Configur ation/CH1635(3825MHz Bottom)/Area Scan (31x71x1): Interpolated
grid de=2.000 mm, dy=2.000 mm
Mamimum value of SAE {(nterpolated) = 0400 Wikg
Configur ation/CH165(3825MHz Bottom)/Z.0oom Scan (3x5x7)/Cube 0:
Measurement grid: dz=8mm, dv=53mm, dz=5mm
Feference Value =4 .533% Vim, Power Dnft=-0.1% 4B
Peak SAE (extrapolated) = 2.36 Wikg
SAR(] g) = 0.417 Wikg; SAR(10 g) = 0.280 W/kg
Mazimum value of SAE (measured) =0.995 Wikg

Wikg
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Date: 16/09/2017

11a CH165(5825MHz Screen Back)
EUT: Notebook MMT: RZ09-0239
Communication System: UID 0, IEEE 2802.11a WiFi 5.8GHz {0, Communication
system Band: IEEE 202.11a WiF1 5. 8GH:z ; Frequency: 5825 MHz, Communicati on
system PAR: 0 dBE
Medium parameters uzed: £ = 5825 MHz, o=6.102 Sin; 5, =47 81, p= 1000 kgfm3
Phantot section: Flat Section
DASTS Configuration:
o  Probe EXEDVL - SNY383; ConvwE(4.33, 4,33, 4 33), Calibrated: 2016/12/27,
o  Zensor-surface dmm (IMechanical Surface Detection)
o Electronics DAEZ 5nd 27, Calibrated: 2016/12/9
* Thantom: ELI v3.0, Type QDOVAONDZAL, Senal: 1235
o DASYSZ25210001442%, SEMCAD X Version 14.6.10 (7213)
Configur ation/CH165(3823MHz Screen Back)/Area Scan (31x71x1):
Interpolated grid dex=2.000 mm, dy=2.000 mm
MWamimum value of SAR (nterpolated) = 0,265 Wikg

Configur ation/CH165(382 53MHz Screen Back)/Zoom Scan (3x5x7)/Cube 0:

IMeasurement grid: dz=8mm, dy=S8mm, dz=>mm
Eeference Walue =4 972 WVim: Power Drift=0.14 4B
Peak SAE (extrapolated) = 0720 Wilkg

SAR(L g) = 0.248 Wikg, SAR{10 2) = 0122 Wikg
Mamimum value of SAE (measured) = 02832 Wikg

Wikg
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10.ANNEX C: DASY CABLIBRATION CERTIFICATE
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Adid: No.$1 Xueyuan Raad, Haidian District, Beijing, 100191, China "*5,@3\“ Sl CNAS LOSTO

Tel: #56-10-62304633-2218 Fax: +E6=] 06230463329

Femmagil; c:lluj'-:hinnﬂi.mm Hizp: v chinaiil oo
Client UL Certificate No: Z16-97247
CALIBRATION CERTIFICATE
Object EX3DV4 - SN.7383

Calibration Procedure(s) FD-Z11-004-01

Calibration Procedures for Dosimetric E-fleld Prabes

Calibration date: December 27, 2016

| This calibration Cerlificate documents the traceability to national standards, which realize the physical units of
| measurements(Sl). The measurements and the uncerainties with cenfidence probability are given on the fallowing
| pages and are part of the cerificate,

All ealibrations have been conducted in the clesed laboratory facility: environment temperature(zz:3C and
hirmbdity=T0%.
Calibration Equipment used (M&TE critical far calibration)
Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101818 27-Jun-16 (CTTL, No J18X04777) Jun-17
Power sensor NRP-Z91 | 101547 Z7-Jun-16 {CTTL, No J16X04777T) Jun-17
Power sensor  MRP-Z91 | 101548 27-Jun-16 {CTTL, No.J16X0477T) Jun-17
Referencel0dBAttenuater | 18NSOW-10dB  13-Mar-16(CTTL Na.J16X01547) Mar-18
Reference20dBAttenuator | 18NS0W-20dB  13-Mar-16(CTTL, No.J16X01548) Mar-18
Reference Probe EX3DV4 | SN 7433 26-5ep-16{SPEAG N0 EX3-T433_Sep16) Sep-17
DAE4 SN 1331 21-Jan-16{SPEAG, No DAE4-1331_Jan18) Jan-17
Secondary Standards D # Cal Date(Calibrated by, Cerificate Mo.) Scheduled Calibration
SignalGeneratorMG37004A | 6201052605 27-Jun-18 (CTTL, No.J16X04778) Jun-17
Metwark Analyzer ES0T1C | MY46110673  26-Jan-16 (CTTL, Mo, J16X00894) Jan-17
Mame Function Signature
Calibrated by. Zhao Jing SAR Test Engineer ézi
| Reviewed by: Qi Dianyuan SAR Project Leader W
| Approved by. Lu Bingsang Deputy Director of the laboratory 9{;{ M:,q;zj

lssued: Decempber 31, 2016
This calibration certificate shall not be reproduced except in full without written appraval of the laboratory.
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r"“. In Collsboration with
=77/ s p e a g
CALIBRATION LABORATORY

Add: Noo$1 Xueyuan Rosd, Haidian District, Beijimg. 100091, China
Tel: 486=-10-62504633-2218 Fax: +&6-10-62304633-2309

E-mail: cullggehinatil.com Himpe twwwchinaial en
Glossary:
TSL tisgue simulating liguid
NORM:x,y.z sansitivity in free space
ConvF sansitivity in TSL / NORMx vz
DCP dicde compression point
CF crest factor (1/duty_cyele) of the RF signal
ABCD modulation dependent linearization parameters

Polarization @ @ rotation around probe axis

Polarization 8 8 rotation around an axis that is in the plane normal to probe axis {at measurerment center), i

8=0 is normal to probe axis

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

Calibration is Performed According to the Following Standards:

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

b) IEC 82208-1, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used
in close proximity to the ear (frequency range of 300MHz to 3GHz)", February 2005

c) |EC 62208-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless communication
devices used in close proximity to the human body (frequency range of 30 MHz to 8 GHz)", March
2010

d) KDB 8655664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

e NORMx 2z Assessed for E-field polarization 8=0 (f800MHz in TEM-cell, f> 1B00MHz: waveguide),

NORMzx y,z are only intermediate values, i.e., the uncerainties of NORMx v,z does not effect the

E* field uncertainty inside TSL (see below ConvF).

= NORM{Nx .z = NORMzx, v 2° frequency_response (see Frequency Response Chart). This
lirearizaticn is implemented in DASY4 software versions later than 4.2, The uncertainty of the
frequency response is included in the stated uncertainty of ConvF,

s DCFx .z DCP are numerical linearization parameters assessed based on the data of power sweep
{no uncertainty required). DCP does not depend on frequency nor media.

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

«  Axyz Bxyz Cxyz VRxyz:ABC are numerical linearization parameters assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the dioda.

»  ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field {or Temperature
Transfer Standard for fS800MHz) and Inside waveguide using analytical field distributions based on
power measurements for f *B00OMHz. The same setups are used for assessment of the parameters
applied for boundary compensation {alpha, depth) of which typical uncertainty valued are given,
These parameters are used in DASY4 software to improve probe accuracy close to the boundary,
The sensitivity in TSL correspands to NORMzx.y.z* ConvF whereby the uncertainty corresponds to
that given for ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which
allows extending the validity from+50MHz to+100MHz.

« Spherical isotrapy (30 dewviation from isofropy). in a field of low gradients realized using a flat
phantem exposed by a patch antenna,

= Sensor Offsel: The sensor offset corresponds to the offset of vinual measurement center from the
probe tip (on probe axis). Mo tolerance required.

#  Connector Angle: The angle is assessed using the information gained by determining the NORMxy
(no uncertainty reguired).
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In Collaboration with
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CALIBRATION LABORATORY

Add; No.51 Xueyuan Road, Haidisn Chstrice, Bedjing, 100191, China
Tel: +86-10-A2304633-2218 Fao: B 1062046332200
E-mail; ctll&chinniil.com '_Iﬂ ww chimattl.sn

Probe EX3DV4

SN: 7383

Calibrated: December 27, 2016
Calibrated for DASY/EASY Systems

{MNote: non-compatible with DASY2 system!)
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Basic Calibration Parameters

DASY/EASY — Parameters of Probe: EX3DV4 — SN: 7383

| __ |sensorx  [sensory  [Sensorz |unc(k=2)
Norm{pVi{Vim)*)* | 0.39 | 0.48 0.51 +10.8%
DCP{mV)® |o7.7 |a7.3 101.0
Modulation Calibration Parameters
uiD Communication A ' B Cc D VR Unct
System Name dB | dBVpV d8 mv | (k=2)
] CW X 0.0 0.0 1.0 0.00 168.0 | +2.5% |
Y 0.0 0.0 1.0 189.9
Z 00 |00 1.0 196.8

Certificate No: Z16-97247

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

Page 4 of 11

A The uncertainties of Norm X, ¥, Z do not affect the E*-figld uncerainty ingide TSL (see Page 5 and Page 6).
® Mumerical linearization parameter: uncertainty not required.
E Uncertainly is determined using the max. deviation from linear response applying rectangular distribution
and is expressed for the square of the field value.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou) Co., Ltd, Song

Shan Lake Branch
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DASY/EASY — Parameters of Probe: EX3DV4 — SN: 7383

Tel: +86- 1 0-H2304633-22 18
E-mail: extli@chinntl.com

Calibration Parameter Determined in Head Tissue Simulating Media

| (=]

f (MHz]® Pai::uﬂ:;!r c“"':;;":f" ConvF X | ConvF Y | ConvF Z | Alpha® ':::::; :‘::;]
750 419 0.89 1008 | 1008 | 1008 | 030 | 070 [ £12%
835 415 0.90 9.60 969 | 969 | 013 | 145 | +12%
900 415 0.97 981 | 981 981 | 013 | 141 [+12%
1450 405 | 120 | 890 890 | 890 | 017 | 105 | £12%
1810 40.0 1.40 8.17 B.17 817 | 025 | 1.02 | +12%
1900 40.0 1.40 8.26 826 | 826 | 021 | 1.21 [+12%
2100 39.8 1.49 B34 | B34 | B34 | 016 | 136 | +12%
2300 39.5 1.67 778 | 778 778 | 045 | 077 | +12%
2450 392 1.80 745 | 745 745 | 028 | 127 |+12%

2600 39.0 1.96 735 | 735 735 | 033 | 109 |+12%
3500 37.9 281 692 | 6892 | 692 | 032 | 164 | +13%
3700 3r.7 3.12 B58 | 658 | 658 | 038 | 1.25 |+13%
5250 359 4.71 5.20 5,20 520 | 035 | 150 [+13%
5600 355 5.07 469 | 469 | 469 | 040 | 150 | +13%
5750 35.4 522 | 490 4.90 490 | 040 | 150 | +£13%

5 Frequency validity abowve 300 MHz of +100MHz only applies for DASY v4.4 and highaer (Page 2), aise it 5 restricted to
+50MHz. The uncerainty is the RSS of ConvF uncertainty at calibration frequency and the uncartainty for the indicatad

frequency band. Frequency validity below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, B4, 128,
150 and 220 MHz respectively, Above 5 GHz frequency validity can be extended to £ 110 MHz

¥ frequency below 3 GHz, the validity of tissue parameters (¢ and o) can be relaxed to £10% if liquid compensation
formula is applied to measured SAR values. Al frequencles above 3 GHz, the validity of tissue parameters (e and o) is
rastricted to £5%. The uncerainty is the RSS of the ConvF uncartainty for indicated target tissue parameters

9 Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than £ 1% for frequencies below 3 GHz and below + 2% for the fraquencies
between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary,

Certificate Mo: £16-97247

Page 5 of 11

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou) Co., Ltd, Song

Shan Lake Branch
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DASY/EASY — Parameters of Probe: EX3DV4 — SN: 7383

Calibration Parameter Determined in Body Tissue Simulating Media

(]

‘I f [MHz]" Pa?r:li:liﬂ:;f cm:;f;lj iumrFx ConwF Y | ConvF Z | Alpha® ﬁ:::: ::t:j

| 750 555 | 096 10.40 | 1040 | 1040 | 040 | 082 | +12%

| B35 | 552 0.97 1043 | 1043 | 1043 | 015 | 1.58 | +12%
900 §5.0 1.0 1014 | 1014 | 1014 | 018 | 135 | +12%
1450 54.0 130 | 871 | BT 8.71 012 | 149 | £12%
1810 53.3 1.52 8.10 810 | 810 | 015 | 158 [ +12%
1900 533 | 152 8.01 8.01 801 | 017 | 141 [ +12%
2100 53.2 162 8.32 832 | 832 | 016 | 163 | +12%
2300 52.9 181 | 783 783 | 783 | 033 | 121 [+12%
2450 52.7 1,85 7.63 7.63 763 | 038 | 105 |+12%

2600 52.5 216 755 | 755 | 755 | 038 | 1.03 |+12%
3500 51.3 3.31 657 | 6.57 657 | 041 | 153 | +13%
3700 51.0 355 | 658 | 658 | 658 | 040 | 1.85 | +13%
5250 | 489 5.36 463 | 4863 | 463 | 046 | 190 |+13%
5600 48.5 577 399 | 399 | 399 | 050 | 195 |-+13%
5750 48.3 594 | 433 | 433 433 | 052 | 200 |+13%

® Frequency validity above 300 MHz of £100MHz anly apphies for DASY vi.4 and higher (Page 2), eiza |t is restricted 1o
£50MHz. The uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncerainty for the indicated

frequency band. Frequency validity below 300 MHz is £ 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128,

150 and 220 MHz respectively. Above 5 GHz frequency validity can be extended to + 110 MHz.
Fat frequency below 3 GHz, the validity of tissue parameters (g and o) can be relaxed (o £10% if iquid compensation
formula ks applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue paramelers (£ and o) is
rastricted to £5%. The uncerainty is the RSS of the ConvF uncertainty for indicated target tissue parameters,

® plpha/Depth are delermined du fing calibration. SPEAG warrants that the remaining dewviation due to the boundary
effect after compensation is always less than + 1% for frequencies below 3 GHz and below + 2% for the frequencies
between 3-5 GHz at any distance larger than haif the probe tip diameter from the boundary,

Cemlicate No: £16-97247
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)

Frequency response (normalized)

T

' T 1 T '
0 500 1000 1500 2000 2500 3000
]
f [MHz *
TEM [ ! R22
Uncertainty of Frequency Response of E-field: £7.5% (k=2)
Certificate No: Z16-97247 Page 7of 11
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Receiving Pattern (®), 8=0°

=600 MHz, TEM f=1800 MHz, R22
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0.5 = - s L S e IERE] WS, £ Tt ICERURE
1.0 T 4 T T T T T T |
150 -100 50 0 =0 100 150
Bl _______
L~*[100MHz - 600MHz —-— 1800MHz - — 2500MHz
Uncertainty of Axial Isotropy Assessment: £0.9% (k=2)
Certificate No: Z16-97247 Page 8 of 11
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Dynamic Range f(SAR}eaq)
(TEM cell, f = 900 MHz)
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[~ not compensated  —@— componsated
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SAR[mWem]
{ = not compensated #- compensated |
Uncertainty of Linearity Assessment: £0.9% (k=2)
Cenificate No: 216-97247 Page 2 of 11
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Conversion Factor Assessment
=900 MHz, WGLS R9(H_convF)

a0y —

f=1810 MHz, WGLS R22(H_convF)

.00

# i 6 W m % @ ® W
S——— i
=—analyiical | [ —*-maawend ——aralytical |

bl

Deviation from Isotropy in Liquid

1.0

=y

7 Puda
o
o

40 080 08B0 940 02 0 020 040 08D 080
Uncertainty of Spherical Isotropy Assessment: 12.3% {K=2)

Certificate No: 216-97247 Page 10ef 1
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DASY/EASY — Parameters of Probe: EX3DV4 - SN: 7383

_Other Probe Parameters

Certificate No: £16-97247

Page 11 of 11

Sensor Arrangament Triangular
Connector Angle (%) R 127.9
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disable y
Probe Overall Length 337mm
;nhe Body Diameter 10mm
T’ip Length Smm

| Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1mm |
.F'rnha Tip to Sensor ¥ Calibration Point imm
Probe Tip to Sensor Z Calibration Point imm |
Recommended Measurement Distance from Surface 1.4mT

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch

This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou) Co., Ltd, Song

Shan Lake Branch
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Client = UL Certificate No: Z16-97246

CALIBRATION CERTIFICATE

Object DAES - BM: 427

Calibration Procedure(s) FD-211-002-01
Calibration Procedure for the Data Acquisition Electronics
(DAEX)

Calibration date: December 09, 2016

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

All calibrations have been conducted in the closed laboratory facility. environment temperature(z2s3yc and
hurmnidity<70%.

Calibration Equipment used (MATE critical far calibration)

Primary Standards D # Cal Date(Calibrated by, Cerlificata No.) Scheduled Calibration
Process Calibrator 753 | 1971018 27-June-16 (CTTL, Mo J16X04778) June-17
Mame Function Signatura
Calibratad by: Yu Zongying SAR Test Engineer & -
Reviewed by: QiDianyuan  SAR Project Leader =R
Approved by: Lu Bingsong Deputy Director of the laboratory ﬁwq’"l
Issued: December 10, 2016

This calibration certificate shall not be repreduced except in full without written appraval of the laboratery,

Certificate Mo: 216-97246 Page 1 of 3

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch

This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou) Co., Ltd, Song

Shan Lake Branch
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Glossary:

DAE data acquisition electronics

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

Methods Applied and Interpretation of Parameters:

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

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

« The report provide only calibration results for DAE, it does not contain other
performance test results.

Certificate No: £16-97246 Page 2 of 3

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
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DC Voltage Measurement
ASD - Convarler Resolution nominal
High Range: 1LSE = B.Auv, full range = «100...#300 m\/
Low Range: 1LSB = BV, full range = L +Amf
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Callbration Factors x Y £ |
High Range 404.083  0.15% (k=2) | 403247 + 0.15% (k=2) | 404,055 £ 0,15% (k=2) :l
Low Range 3.95614 £ 0.7% (k=2) | 3.99327 £ 0.7% (k=2) | 4.00212 +0.7% (k=2} |

Connector Angle

Connector Angle to be used in DASY system 18321 1¢

Cenificate No: £16-97246 Page 3 of 3

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou) Co., Ltd, Song
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r {"\_\:z_, £ g Schweizerischer Kalibriardienst
Schmid & Partiner iﬁé c Service suisse détalennage
Engineering AG b Sorvizio svizzere di taratura
Zrughausstrasse 43, B004 Zurich, Switzerand ¥ w‘?"“‘..‘.uf S  Swiss Calibration Service
aFyalanli®
Aocredited by the Swiss Accrediation Sendca (SAS) Accraditation Mo SCS 0108

The Swiss Accreditation Service is cne of the signatories to the EA
Muttilpteral Agresment lor the recognition of calibration certificates

cient UL {Song Shan Lake) Branch Cantificate No: D2450V2-977_Jan16/2

[CALIBRATION CERTIFICATE (Replacement of No:D2450V2-977_Jan16)

Oibject D2450V2 - SN: 977

Callyration procedura(s) QA CAL-05.v3
Calizration procedure for dipole validation kits above 700 MHz

Cafbralicn daso: January 14, 2018

This calibrtion conicabe documents the iraceabilty 1o national standards, which réalize the physkcal unis of measurements (S1).
The measuraments ard the uncartainties with cenfidenss probability ane given on th tollowing pages and an part ol the cerificate.

Al calibeations have baen conducted in the closed laborabary Taclity: environment temporaune (22 + 31°C and humidity < F0%.

Calbration Equipment usad (MATE critical for calibration)

Primary Standards 1D e Cal Date {Cedtificate No.) Scheduled Calibration

Porear mbar EPM-4424 GRATABOTOE OF-Cict=15 (Mo, 21 7-D2222) Ool-16

Povar sonsor HP 84818, US3F2e2Tas O7-Oict=15 (Mo, 217-02222) Qet-16

Powar sensor HP 84814 MY 41082317 07 -Oct=15 {No. 21 7-02223) Det-16

Raefarance 20 d8 Abenuaior SN; S05E (20k) 01 -Apr=15 (Moo 21T-02131) Mar-16

Type-N mismabch combination SM; B0AT2 JOEIRT 01 -Apr=1%5 (Mo, 21 7-02134) Mar-16 |

Hetarance Probe EXIDW4 SM; 738 31 -Dec-15 (No. EXJ-7340_Dec15) Dec-16

DAE4 SM: B0 30-Dec-15 (Mo, DAE4-601_Decis) D16

Secondary Standards lios Check Date {in housol Scheduled Chack

RF generalor RES SMT-06 T2 15 June 15 {in housa check Jun-15) In house check: Jun-18

Mabwork Analyzer HP B753E LIS3ras05as 54206 18-Cgt=01 [in house chack Oct-15) In housa chack: OX-18
Hame Funclicn Signatusne

Calibratad by: Michaed Wabar Laboratony Technician ﬂ“ﬁ !
Agproved by: Katja Powovic Techrical Manager M@_’

ksuad March 14, 2016

Thig calibration corificat shall nol be reproduced woept in full without writhen appeoval of the labaratany,

Cenificate No: D2450V2-07T_Jan162 Page 1of B

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch

This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou) Co., Ltd, Song
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Zeughausstrasse 43, 8004 Zurich, Switzerand S  Swiss Callbeation Sorvice
Acexedited by the Swiss Accreditation Service (SAS) Accreditation Mo SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

T5L fissue simulating liquid

ConvF sensitivity in TSL / NOBRM x,y,2
MNIA not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

« Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liguid filed phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. Mo uncertainty required.

« Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

«  SAR measured: SAR measured at the stated antenna input power.

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

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

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

Cenificate Mo: D2450V2-977 _Jan16/2 Page 2 of 8

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
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Measurement Conditions

DASY systern configuration, as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phaniom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resalution d, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The follewing paramaters and caleulations were applied.
Temperatune Permittivity Conductivity
Hominal Head TSL parameters. 220°C 3.2 1.80 miha'm
Measured Head TSL parameters (22.0 + 0.2} "C Te+6% 1.88 mha/m = 6 %
Head TSL temperature change during test < 0.5 °C e
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measuned 250 vV input power 13.5 Wikg
SAR for nominal Head TSL paramalers rarmalized 1o 1W 52.5 Wikg £ 17.0 % (ke2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measurad 250 mW input power 6.23 Wikg
SAR for nominal Head TSL paramaters nomalized to 1W 24.5 Wikg £ 16.5 % (k=2)
Body TSL parameters
The fallowing parameters and calculations were applied.
Temperature Parmittivity Conductivity
Hominal Body TSL parametars 220°C 527 1.95 mhoim
Measured Body TSL parameters (22.0 £0.2) °C 522 +6% 2.03 mhefm £ 6 %
Body TSL temperature change during test <0.5°C - -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Bedy TSL Candition
SAR measured 250 mW input power 13.2 Wikg

SAR for nominal Bedy TSL parameters

normalized to 1W

51.7 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm” {10 g) of Body TSL

condition

SAR measurad

250 W input power

6.14 Wikg

SAR for nominal Body TSL paramelars

normalized to 1W

24.3 Wikg = 16.5 % (k=2)

Cadificate Mo, D2450V2-877_Jan16/2

Page 3of 8

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch

This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou) Co., Ltd, Song

Shan Lake Branch

Page 89 of 111




Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedancs, transfomsed to leed point 5530 +5.3 )

Fetum Loss -23.04dB

Antenna Parameters with Body TSL

Impedance, transformed 10 leed point 5210+T.0j)0

Raturm Loss -2285d8

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1.157 s

After long term use with 100W radiated power, only a slight warming of the dipals near the leadpeint can ba measurad,

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

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered conneclions nedr the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manulactured on December 30, 2014
Cerificate Mo: D2450W2-977_Jan16/:2 Page 4 of &
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DASY5 Validation Report for Head TSL

Tesi Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz ; Type: D2450V2; Serial: D2450V2 - SN: 977

Communication System: UID 0 - CW; Frequency: 2450 MHz i
Medium parameters used: [ = 2450 MHz: o = 1.88 S/m; & = 37.9; p = 1000 kg/mv
Phantom section: Flal Section

Measurement Standard: DASY S (IEEE/IEC/ANST CA3.19-2011)

DASYS2 Configuration:

Probe: EX3DV4 - SNT7340; ConvF(7,76, 7.76, 7.76); Calibrated: 31.12.2015;

Sensor-Surface: 14mm { Mechanical Surface Detection)
Electronics: DAE4 Sn601; Calibrated: 30.12.2015
Phantom: Flat Phantom 5.0 (front); Type: QDODOPS0AA; Serial: 1001

DASYS2 52.8.8(1258); SEMCAD X 14.6.10(7372)

Date: 140012016

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=3mm
Reference Value = 113.8 V/im; Power Drift = 0.06 dB
Peak SAR (extrapolated) = 27.7 Wikg

SAR(1 g) = 13.5 Wikg: SAR(10 g) = 6.23 Wikg
Maximum value of SAR (measured) = 221 W/ike

0dB =221 Wikg = 13.44 dBW/kg

Cenificata No: D2450V2-977_Jan16/2 Paga Sof 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Drate: 140012016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz ; Type: D2450V2; Serial: D2450V2 - 5N: 977

Communication System: UID 0 - CW; Frequency: 2450 MHz .
Medium parameters used: = 2450 MHz; o = 2.03 5/m; &, = 52.2; p= 1000 kg/m
Phamom section: Flat Section

Measurement Standard: DASY'S (IEEE/NEC/ANSI C63.19-2011)

DASYS2 Configuration:
«  Probe: EX3DV4 - SN7349; ConvF(7.79, 7.79, 7.79); Calibrated: 31.12.2015;
+  Sensor-Surface: 1L4mm i Mechanical Surface Detection)
o Electronics: DAES Sn601; Calibrated: 30.12.2015
«  Phantom: Flat Phantom 5.0 (back); Type: QDOMOPS0AA; Serial: 1002

« DASYS2 S2.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 107.4 Vim; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 26.5 Wikg

SAR(1 g) = 13.2 Wikg; SAR(10 g) = 6.14 Wikg

Maximum value of SAR (measured) = 21.6 Wikg

0dB =216 W/kg = 13.34 dBW/kg

Canificate Mo: D2450W2-977_Jan16/2 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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Engineering AG
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Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accroditation Service is one of the aignatories to the EA
Multilateral Agresment for the recagnition of calibration certificates

Client

UL (Song Shan Lake) Branch

Certificate Mo: DSGHZV2-1231_Jan16/2

Schwaizerischer Kalibrierdienst

Sarvizio svizzero di taratura

S
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S  swiss Calibration Service

Beereditation No,: SCS 0108

CALIBRATION CERTIFICATE (Replacement of No:D5GHzV2-1231_Jan16) I
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Calibration procedunals)

Calibration data:

DSGHzV2 - SN: 1231

QA CAL-22v2
Calibration procedure for dipole validation kits between 3-8 GHz

January 13, 2016

Calibeation Equipment used (MATE critical for calibration)

Thils calbration carlificate documents tha traceabiity 1o national standards, which realize the physical units of measuniments (S1).
The maasurdmants and the uncerainties with confidance probabilty ame given on tha follwing pages and ane par of the cartdicate.

All calbrations hawe been conducied in the closed laboratony facility: erndrenment temparature (22 + 3)°C and humidity < 70%.

Metwork Analyzer HP 8753E

Calbrated by:

Approved by:

USITIH0585 54206

Jaton Kastrati

Kalja Pokowic

18-0ct-01 {in housa chisck Det-15)

Function

Labcentory Technician ,{

Technical Manage:

Primary Standards 10 A Cal Date (Cerificate Ma.) Schoduled Calibration
Powr mated EFM-44248 GEITABIT04 OF=-0ct-1 5 Mo, 217-02222) Det-16

Powr sonsor HF B4B1A ST 22TES OF-Cagt=15 (Mo, 217-02222) Det-18

Power sonsor HF B4B1A MY A1 T 070015 (Mo, 217-02223) Oet-16

Helerence 20 dB Atlanuraior S 5058 (20k) O -Apr-15 (M, 217-02131) Mar-16

Type-M mismatch comibination Sk BT 2 1 DEI2T 01 -Ape-15 (Mo, 297-02124) Mar-16

Raference Probe EXIDVE Sh: 3503 31-Dec-15 (Mo, EX3-3500_Dec1S) Dwc-16

DAE4 S BN 30-Dec-15 (Mo, BAE4-801_Dec15) Dac-16

Secondary Standands (o] ] Check Dale n house) Schaduled Chack

RF gonarator RAS SMT-06 100672 15=Jumn=15 (in hiousé chisck Jun-15) In howge chech: Jun-18

I houss check: Oct-16

Signature

. l{ -
A

Issumd: March 14, 2016

L]

This calibration carificate shall nct bo reproduced axcepl in ful without writhen appraval of the laboralon:

Cartificate Mo DSGHZVE-1231_Jan1&/2

Page 1 of 13

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou) Co., Ltd, Song

Shan Lake Branch

Page 96 of 111




Calibration Laboratory of

S Schweirerischer Kalibrierdienst
Schmid & Partner g Service sulsse diétalonnage
Engineering AG Sarvizio svizzero di taratura
Zeughaussirasss 43, B004 Zurich, Switzeriand S swiss Calibration Service
Accredied by the Swiss Accreditation Sendce (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service i& one of the signatores to the EA
Mutilateral Agresmant for the recagnition of calibration certificates

Glossary:

TSL tigzue simulating liquid

ConvF sensitivity in TSL / NORM x.y,z
MN/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) |EC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

¢) KDB 865664, "SAR Measurement Regquirements for 100 MHz to 6 GHz"

Additional Documentation:
d} DASY4/5 Systemn Handbook

Methods Applied and Interpretation of Parameters:

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

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

« Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retumn Loss ensures low
reflected power. Mo uncertainty required.

« Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Neo uncertainty required.

s SAR measured: SAR measured at the stated antenna input power.

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

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

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

e
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Measurement Conditions

DASY systemn configuration, as far as not

iven on page 1.
DASY Version DASYS V52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm wilh Spacer
Zoom Scan Resolution dx, dy = 4.0 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
5250 MHz £ 1 MHz
Fregquency 5600 MHz £ 1 MHz
5750 MHz £ 1 MHz

Head TSL parameters at 5250 MHz

The following parameters and calculations weare applied.

Temperature Permittivity Conductivity
Mominal Head TSL parameters 20°C 35.9 4.71 mhofm
Measured Head TSL parameters (22.0 £0.2) °C 35.3£6% 4.61 mha/m £ 6 %
Head TSL temperature change during test =05C -
SAR result with Head TSL at 5250 MHz
SAR averaged aver 1 em” (1 g) of Head TSL Condition
SAR measured 00 miWW input power 8.08 Wikg

SAR for nominal Head TSL parameters

narmalized 1o 1W

80.5 Wikg £ 19.9 % (k=2)

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

conditicn

SAR measured

100 mW input power

2.32 Wikg

SAR for nominal Head TSL paramaters

nommalized to 1W

23.1 Wikg = 19.5 % (k=2)

Certificate Mo: DSGH2V2-1231_Jan16/2
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Head TSL parameters at 5600 MHz

The following parameters and cakculations were applied.

Temperature Permittivity Conductivity

Meminal Head TSL parameters 220°C 35.5 5.07 mha/m

Measured Head TSL parameters (22.0£0.2) °C 3MB26% 4.97 mino/m = & %

Head TSL temperature change during test <0.5°C
SAR result with Head TSL at 5600 MHz

SAR averaged over 1 em’ {1 g) of Head TSL Caondition

SAR measured 100 mW input power 8.42 Wikg

SAR for nomanal Head TSL parameaters nommalized to 1W B83.8 W/ kg = 19.9 % (k=2)

SAR averaged over 10 cm” (10 g) of Head TSL condition

SAR measuned 100 miY input power 2.41 Wikg

SAR for nominal Head TSL parameters normalized 16 1W 24.0 Wikg = 19.5 % (k=2)
Head TSL parameters at 5750 MHz

The following parameters and calculations were applied.
Temperatune Permittivity Conductivity

Nominal Head TSL parameters 20°C 35.4 5,22 mho/m

Measured Head TSL parameaters (22.0 2 0.2)°C ME+E% 5.13 mho/m = 6 %

Head TSL temperature change during test < 0.5 nne e
SAR result with Head TSL at 5750 MHz

SAR averaged over 1 em” (1 g) of Head TSL Condition

SAR measurad 100 mW input power 821 Wikg

SAR for rominal Head TSL paramelers narmalized to W B1.7 Wikg £ 19.9 % (ka2

SAR averaged over 10 em” (10 g) of Head TSL condition

SAR measurad 100 mW input power 2,33 Whkg

SAR for nominal Head TSL paramatars

nommalized o 1W

23.1 Wikg = 19.5 % (k=2)

Conificate No: DSGHzV2-1231_Jani62
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Body TSL parameters at 5250 MHz

The following paramaters and calculations were applied.

Temperature Permittivity Conductivity
Hominal Body TSL parameters az2o0"C 489 535 mha/m
Measured Body TSL parameters {22002 °C 4T 2+6% 5.40 mhafm = 6 %
Body TSL temperature change during test <0.5°C
SAR result with Body TSL at 5250 MHz
SAR averaged over 1 cm” (1 g) of Body TSL Condition
SAR measurad 100 W input powear 766 Wikg

SAR for nominal Body TSL paramelers

nofmalized 1o 1W

76.1 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.6 Wikg

SAR for nominal Body TSL parametars

nommalized to 1W

21.4 Wikg = 19.5 % (k=2)

Body TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temparature Permittivity Conductivity

MWominal Body TSL parameters 220°C 48.5 5.77 mha/m
Measured Body TSL parameters (22.0 2 0.2) "C 466 + B % 58T mho/m= 6%
Body TSL temperature change during test =05°C annn

SAR result with Body TSL at 5600 MHz
SAR averaged over 1 em” (1 g) of Body TSL Condition
SAR measured 100 MW input power 8.10 Wikg
SAR for rominal Body TSL parameters normalized to 1W 80.4 Wikg £ 19.9 % (k=2)
SAR averaged over 10 em” (10 g) of Body TSL conditian
SAR measured 100 mW input power 2,27 Wikg
SAR for nominal Body TSL parameters normalized to 1W 22.5 Wikg £ 19.5 % (k=2)

Cartificate Mo: DSGHZV2-1231_Janig2 Page 5of 13
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Body TSL parameters at 5750 MHz
The following parameters and calculations were applied.

Temparature Permittivity Conductivity

Nominal Body TSL parameters 220°C 48.3 5.94 mho/mi

Measured Body TSL parameters (22.0 £ 0.2) "C 463 =6 % 6,09 mho'm = 6 %

Body TSL temperature change during test =05
SAR result with Body TSL at 5750 MHz

SAR averaged over 1 cm’ (1 g) of Body TSL Condifion

SAR measured 100 mW input power 7.76 Wikg

SAR for nominal Body TSL paramaters normalized to 1W 77.0 Wikg £ 19.9 % (k=2)

SAR averaged over 10 em” (10 g) of Bady TSL condition

SAR measured 100 W input power 217 Wikg

SAR for nominal Body TSL parameters normalized 1o 1W 21.5 Wik = 19.5 % (k=2)
Cartificate Mo: DEGHZV2-1231_Jan 182 Page & of 13
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL at 5250 MHz

Impedance, fransformed to feed point 49.301-5.8

Return Loss = 24.6 dB
Antenna Parameters with Head TSL at 5600 MHz

Impadance, transfomsed to feed point 5056 - 0.8 0

Retum Loss - 40.8 9B
Antenna Parameters with Head TSL at 5750 MHz

Impedance, iransformed o feed point 8610+ 090

Return Loss -24.14dB
Antenna Parameters with Body TSL at 5250 MHz

Impedance, translormed to feed point 486 0 - 4.0 13

Return Loss -27.3dB
Antenna Parameters with Body TSL at 5600 MHz

Impadance, transformed 1o leed point 5084 +14(0

Retum Loss - 35.7 dB
Antenna Parameters with Body TSL at 5750 MHz

Impedance, transformed to fead point 56890+ 300

Retum Loss -231dB
General Antenna Parameters and Design

| Electrical Delay {one direction] I 1.195ns I

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

The dipole is made of standard semirgid coaxial cable. The center conducion of the feeding ling is directly connected to the
second arm of the dipole. The antenna is therelore short-circuited for DC-signals. On some of the dipales, small end caps
are added 1o the dipole arms in order 1o improve matching when loaded according 1o the position as explained in the
*Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipele length is stil
according 1o the Standard.

Mo excessive force must be applied 1o the dipobs arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manutactured by SPEAG
Manufaciured on May 04, 2015
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DASYS Validation Report for Head TSL

Date: 12.01.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole D5GHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1231

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5750 MHz
Medium parameters used: f = 5250 MHz; o =4.61 S/m; & = 35.3, p= 1000 kg/m’ , Medium parameters
used: f= 5600 MHz; o =4.97 5/m; g = 34.8; p = 1000 Ic.g."rn.3 . Medium parameters used: £= 5750 MHz: o =
5.13 Sim; g, = 34.6; p = 1000 kg/m”

Phantom section: Flat Section

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

DASYS52 Configuration:

«  Probe: EX3DV4 - S§N3503: ConvF(5.53, 5.53, 5.53); Calibrated: 31.12.2015, ConvF(4.99, 4.99,
4.99); Calibrated; 31.12.2015, ConvF(4.95, 4,95, 4,95); Calibrated: 31.12.20135;

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

« Electronics: DAE4 Sn601; Calibrated: 30.12.2015

+ Phantom: Flat Phantom 5.0 (front); Type: QDODOPS0AA; Serial: 1001
« DASYS2 52.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 74.26 Vim; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 29.6 Wikg

SAR(1 g) = 8.08 Wikg; SAR(10 g) =2.32 Wikg

Maximum value of SAR (measured) = 18.6 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 74,04 Vim; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 33.3 Wikg

SAR(1 g) = 5,42 Wikg; SAR(10 g) = 2.41 Wikg

Maximum value of SAR (measured) = 19.9 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 72.59 Vim; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 33.9 Wikg

SAR(1 g) = 8.21 W/keg; SAR(10 g) = 2.33 Wikg

Maximum value of SAR (measured) = 19.8 Wikg
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0dB =186 Wikg = 12.70 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 13.01.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1231

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5750 MHz
Medium parameters used: f = 5250 MHz, o = 5.4 §/m; & = 47.2; p = 1000 kg,fl:n!' , Medium parameters used:
f = 5600 MHz; o = 5.87 S/m; &, = 46.6; p = 1000 kg/m’ , Medium parameters used: f = 5750 MHz; o = 6.09
Sim: £ =46.3; p = 1000 kg/m®

Phantom section: Flat Section

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

DASY52 Configuration:

«  Probe: EX3DV4 - SN1503; ConvF(4.85, 4.85, 4.85); Calibrated: 31.12.2015, ConvF(4.35, 4.35,
4.35); Calibrated: 31.12.2015, ConvF(4.3, 4.3, 4.3); Calibrated: 31,12.2015;

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

« Electronics: DAE4 Sn601; Calibrated: 30.12.2015

« Phantom: Flat Phantom 5.0 (back); Type: QDOO0PS0AA; Serial: 1002
+« DASYS2 528 8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 67.92 V/im; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 29.1 Wikg

SAR(1 g) = 7.66 W/kg; SAR(10 g) = 2.16 Wikg

Maximum value of SAR (measured) = 17.4 Wik

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0; Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 68.32 Vim; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 33.8 Wikg

SAR(1 g) = 8.1 Wikg; SAR(10 g) = 2.27 Wikg

Maximum value of SAR (measured) = 19.3 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5750 M Hez/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 66.32 Vim; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 33.5 Wikg

SAR(L g) = 7.76 W/kg; SAR{10 g) = 2.17 W/kg

Maximum value of SAR (measured) = 18.7 Wikg
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Impedance Measurement Plot for Body TSL
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- . Target Value Measure Value Gifference
DipoleS230Hexd TSR | xgo) | m@y | Xxgo) | Ry | xgoy |
Impedance 48.3 -5.8 52.0 -5.5 27 -1.0
Return loss(dB) -24.6 -23.2 =5.8%
hMeasure Date = 10-Jan-17 o
Sipole5250 Body T | Target Valua Measure Value Difforanca
= TSk R0} Aoy Ri{Q) Aoy R{0) Al0)
Impedance 486 -4.0 53.4 -3.2 4.8 0.8
Return lesa{dB) -27.3 289 -1.5%,
| Measure Data 11-Jan-17
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: 5 ; T Value Measure Value Difference
Dipole5600 Head TSL L :
poleseoo MeRd TS R@) [ xgm) | Ry | xga) | Rm) | xga) |
Impedance 50.5 0.8 £1.2 1.1 0.7 1.9
Return loss(dB) -d0.8 -35.3 =12.0%
Measure Date = 10-Jan-17 o
3 Ti Valug Measiine Value Diffarence
Oi : TSL
PoleS800 Body TSR [ oy | ®@) | Xqo) | R | Xgoy |
Impedance S0.8 1.4 50.1 =1.1 0.7 -2.3
Return lesa{dB) -357 -394 _ 10.4%:
[Ei- Measure Date 11=Jan-17
GLI=[AI=le)
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- ; Target Value Measure Value Difference
DipoleSTS0Hexd TS R | xgo) | m@y | X0y | Ry | oy |
Impedance 5668 0.8 56.2 1.2 0.4 0.3
Return loss(dB) -24.1 -24.6 2.0%
Meaasure Date : 10-Jan-17 —
105750 T: Walua Measure Value Diffarencs
& Beyiot R0} Aoy R} X0y R{) Al0)
Impedance 68 3.0 56.1 5.1 -0.8 2.1
Return lesa{dB) -23.1 226 _ -2 AU
| Measure Data 11-dan-17
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