SPORTON LAB. FCC SAR Test Report Report No. : FA590128

FCC SAR Test Report

Equipment : 802.11n 3T3R Mini PCle Module
Brand Name : PerkinElmer

Model No. . WPEA-127NI

FCC ID : 2AA8Z-XRPAD2

Standard . FCC 47 CFR Part 2 (2.1093)

ANSI/IEEE C95.1-1992
IEEE 1528-2013

Applicant :  PerkinElmer Medical Imaging
In der Rehbach 22, 65396 Walluf,
Germany

The product sample received on Sep. 01, 2015 and completely tested on Oct. 07, 2015. We,
SPORTON INTERNATIONAL INC., would like to declare that the tested sample has been
evaluated in accordance with the procedures and shown the compliance with the applicable
technical standards.

The test results in this report apply exclusively to the tested model / sample. Without written

approval of SPORTON INTERNATIONAL INC., the test report shall not be reproduced except
in full.

Reviewed by: —
TAF
o @

Testing Laboratory

1190
o~
Gary Chang / Manager
SPORTON INTERNATIONAL INC. Page No. 1 10of30
TEL : 886-3-327-3456 Report Version : Rev. 01

FAX : 886-3-327-0973



SPORTON LAB. FCC SAR Test Report Report No. : FA590128

Table of Contents

1 STATEMENT OF COMPLIANGCE ...ttt e e et e e et e e s et e s e s et s e e saaeeesebaeeeseaaaeans 6
1.1 (010 F=TaTel= IR ) =1 (o £= Vo [N 6
1.2 Testing Location INFOMMEALION ........oooiiiiie e e e e e e e e 6
2 EQUIPMENT UNDER TEST (EUT) cuttiiiiiiiiiiiiiiiiie ettt e e e st st e s e e e e s sstntae e e e e e e s snnnntnneeeaeaesnnnnnnnns 7
2.1 1Tl =1 a1 o) 0 g =110 o TR 7
3 RE EXPOSURE LIMI T S . ittt e e e e et e st e e e et e e e e e s e e s s aa e e e et e e seaa e s eaaneeeesansns 8
3.1 (O] ToTo )10 1 [=To Il =X V4T (o] T 1 A T=T 1 TR 8
3.2 (Ofo ] a1i f0] | (=0 I = g 1V/1 (0] 1112 T=] 1 | AT 8
4 SPECIFIC ABSORPTION RATE (SAR) ceiii ittt ettt ettt e e e e s e e e e e e s s s snnbraeeeaeeessnnnnneees 9
4.1 [ o To [ o3 1] o I 9
4.2 Sy AN R D L=y 111 (o o TR 9
5 SYSTEM DESCRIPTION AND SETUP ..ouniii ettt e s e e e aaa e s e aa e e e aaaa s 10
6 MEASUREMENT PROCEDURES ...ttt ettt e e et e e e et e e st eeeeat s e e eraeeseras 11
6.1 Spatial Peak SAR EVAIUALION ..........eiiiiiiii it e e s 11
6.2 POWeEr REfEIENCE MEASUIEIMENT. ... .ccvee it ee e e et e e e et e et e e e s et e e e eaba e s esbaeesabaeeeeatasessaraeeseras 12
6.3 F AN == o= 1 o I 12
6.4 Ao Yo ] ¢ TS Yo = o S 13
6.5 VOIUME SCAN PrOCEUUIES ......u et eeee et e et e et e e et et e e e et et e et e s e s e ee s e e esaasete s s eeesansessanneesenan 13
6.6 oYY ) 1 1Y T 1 (o] T T PP 13
7 TEST EQUIPMENT LIST ..o 14
8 SYSTEM VERIFICATION ..oeiiiiii ittt e et e et e et e e e e e e s s e ab e e se b e s eaaa e e s eban e eeebnses 15
8.1 RIS O LSRN =T 11 Toz=1 1 o] o I 15
8.2 System Performance CheCk RESUILS .........oouiiiiiiiii e 16
9 RF EXPOSURE POSITIONS ...ttt et e et e e et e e e e e s e e s ab e e s et e s esaan s e s eabaeeseras 17
9.1 SAR TESHNG POSILION ....eeiiiiiiiiei ettt ettt bt e e s bb e e s anbe e e s anbeeeesanneeeas 17
10 ANTENNA LOCATION AND SEPARATION DISTANCE ......o oot 18
11 CONDUCTED RF OUTPUT POWER (UNIT: DBM)..ccciiiiiiiiiiiieee e cesiiee e e e s ssitenen e e e s snninnnnen e e e e e e 20
12 S A R TE ST RESUL T S .. ittt ettt et et et e e et e et et e e e e et e e e eeaesete e e s etet s eeeaaeeerereeeeeanaes 25
N R = o T VS Y Y o TP 26
13 UNCERTAINTY ASSE S SIMENT ..ottt e e e s e e e e e e s sab e e s et e e esata e seaaaeeseras 28
14 L = I L8 N 31
SPORTON INTERNATIONAL INC. Page No. 1 20f 30

TEL : 886-3-327-3456 Report Version : Rev. 01

FAX : 886-3-327-0973



SPORTON LAB. FCC SAR Test Report Report No. : FA590128

APPENDIX A. Plots of System Performance Check
APPENDIX B. Plots of SAR Measurement

APPENDIX C. DASY Calibration Certificate
APPENDIX D. Test setup Photos

SPORTON INTERNATIONAL INC. Page No. 1 30f30

TEL : 886-3-327-3456 Report Version : Rev. 01
FAX : 886-3-327-0973



SPORTON LAB. FCC SAR Test Report Report No. : FA590128

Revision History

Report No. Version Description Issued Date

FA590128 Rev. 01 Initial issue of report Nov. 23, 2015
SPORTON INTERNATIONAL INC. Page No. : 40f 30
TEL : 886-3-327-3456 Report Version : Rev. 01

FAX : 886-3-327-0973



SPORTON LAB. FCC SAR Test Report Report No. : FA590128

1 Statement of Compliance

The maximum results of Specific Absorption Rate (SAR) found during testing as follows.

" Frequency ' Reported 1g SAR ' . ' Highest Reported 1g
Exposure Position Band (Wikg) Equipment Class SAR (Wikg)
WLANS.2GHz Band 0.58
| WLANS.3GHz Band 0.58
Body NIl 0.58
| WLANS.6GHz Band 0.31
| WLANS.8GHz Band 0.29

This device is in compliance with Specific Absorption Rate (SAR) for general population/uncontrolled
exposure limits (1.6 W/kg) specified in FCC 47 CFR part 2 (2.1093) and ANSI/IEEE C95.1-1992, and had
been tested in accordance with the measurement methods and procedures specified in IEEE 1528-2013.

1.1 Guidance Standard

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)
ANSI/IEEE C95.1-1992
IEEE 1528-2013
FCC KDB 865664 D01 SAR Measurement 100 MHz to 6 GHz v01r04
FCC KDB 865664 D02 RF Exposure Reporting v01r01
FCC KDB 447498 D01 General RF Exposure Guidance v05r02
FCC KDB 248227 D01 802.11 Wi-Fi SAR v02r01

1.2 Testing Location Information

Testing Location

Wen ADD : No. 13-1, Ln. 19, Wen 33rd St., Kwei-Shan Hsiag, Tao Yuan Hsien, Taiwan, R.O.C.
TEL : 886-3-3180792
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2 Equipment Under Test (EUT)

2.1 General Information

Product Feature & Specification

Equipment Name 802.11n 3T3R Mini PCle Module

Brand Name PerkinElmer
Model Name WPEA-127NI

FCCID 2AA8Z-XRPAD2

WLAN 5.2GHz Band: 5150 MHz ~ 5250 MHz
WLAN 5.3GHz Band: 5250 MHz ~ 5350 MHz
AL HENS 7 WLAN 5.6GHz Band: 5470 MHz ~ 5725 MHz
WLAN 5.8GHz Band: 5725 MHz ~ 5850 MHz

EUT Stage Identical Prototype

The EUT is a Wi-Fi module which will be installed in below specific platform. Thus, SAR test configuration is Wi-Fi module
with this platform.

Platform information

Brand Name PerkinElmer
Product Name Digital X-ray Detector System
XRpad2 4336

Specification of Accessor

Brand Name PerkinElmer
Model Name XRpad LBP
Power Rating 11.1V, 4.2Ah, 46.6Wh
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3 RF Exposure Limits

3.1 Uncontrolled Environment

Uncontrolled Environments are defined as locations where there is the exposure of individuals who have no knowledge or
control of their exposure. The general population/uncontrolled exposure limits are applicable to situations in which the
general public may be exposed or in which persons who are exposed as a consequence of their employment may not be
made fully aware of the potential for exposure or cannot exercise control over their exposure. Members of the general
public would come under this category when exposure is hot employment-related; for example, in the case of a wireless
transmitter that exposes persons in its vicinity.

3.2 Controlled Environment

Controlled Environments are defined as locations where there is exposure that may be incurred by persons who are
aware of the potential for exposure, (i.e. as a result of employment or occupation). In general, occupational/controlled
exposure limits are applicable to situations in which persons are exposed as a consequence of their employment, who
have been made fully aware of the potential for exposure and can exercise control over their exposure. The exposure
category is also applicable when the exposure is of a transient nature due to incidental passage through a location where
the exposure levels may be higher than the general population/uncontrolled limits, but the exposed person is fully aware
of the potential for exposure and can exercise control over his or her exposure by leaving the area or by some other
appropriate means.

Limits for Occupational/Controlled Exposure (W/kg)

Whole-Body Partial-Body Hands, Wrists, Feet and Ankles

0.4 8.0 20.0

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

Whole-Body Partial-Body Hands, Wrists, Feet and Ankles
0.08 1.6 4.0

1. Whole-Body SAR is averaged over the entire body, partial-body SAR is averaged over any 1gram of tissue
defined as a tissue volume in the shape of a cube. SAR for hands, wrists, feet and ankles is averaged over any

10 grams of tissue defined as a tissue volume in the shape of a cube.
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4 Specific Absorption Rate (SAR)

4.1 Introduction

SAR is related to the rate at which energy is absorbed per unit mass in an object exposed to a radio field. The SAR
distribution in a biological body is complicated and is usually carried out by experimental techniques or numerical
modeling. The standard recommends limits for two tiers of groups, occupational/controlled and general

population/uncontrolled, based on a person’s awareness and ability to exercise control over his or her exposure. In
general, occupational/controlled exposure limits are higher than the limits for general population/uncontrolled.

4.2 SAR Definition

The SAR definition is the time derivative (rate) of the incremental energy (dW) absorbed by (dissipated in) an incremental
mass (dm) contained in a volume element (dv) of a given density (p). The equation description is as below:

SAR — d (dW) _d (dW)
~dt\dm/ dt\pdv
SAR is expressed in units of Watts per kilogram (W/kg)

o|E?

SAR =

Where: g is the conductivity of the tissue, p is the mass density of the tissue and E is the RMS electrical field strength.
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5 System Description and Setup

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

(T}

® A standard high precision 6-axis robot with controller, teach pendant and software. An arm extension for
accommodating the data acquisition electronics (DAE).

®  Anisotropic Field probe optimized and calibrated for the targeted measurement.

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

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

® The function of the measurement server is to perform the time critical tasks such as signal filtering,
control of the robot operation and fast movement interrupts.

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

® A computer running WinXP or Win7 and the DASY5 software.

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

® The phantom, the device holder and other accessories according to the targeted measurement.
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6 Measurement Procedures

The measurement procedures are as follows:

<Conducted power measurement>

(a) For WWAN power measurement, use base station simulator to configure EUT WWAN transmission in conducted
connection with RF cable, at maximum power in each supported wireless interface and frequency band.

(b) Read the WWAN RF power level from the base station simulator.

(c) For WLAN/BT power measurement, use engineering software to configure EUT WLAN/BT continuously
transmission, at maximum RF power in each supported wireless interface and frequency band

(d) Connect EUT RF port through RF cable to the power meter, and measure WLAN/BT output power

<SAR measurement>

(a) Use base station simulator to configure EUT WWAN transmission in radiated connection, and engineering
software to configure EUT WLAN/BT continuously transmission, at maximum RF power, in the highest power
channel.

(b) Place the EUT in the positions as Appendix D demonstrates.

(c) Set scan area, grid size and other setting on the DASY software.

(d) Measure SAR results for the highest power channel on each testing position.

(e) Find out the largest SAR result on these testing positions of each band

(f) Measure SAR results for other channels in worst SAR testing position if the reported SAR of highest power
channel is larger than 0.8 W/kg

According to the test standard, the recommended procedure for assessing the peak spatial-average SAR value consists
of the following steps:

(a) Power reference measurement
(b) Area scan

(c) Zoom scan

(d) Power drift measurement

6.1 Spatial Peak SAR Evaluation

The procedure for spatial peak SAR evaluation has been implemented according to the test standard. It can be conducted
for 1g and 10g, as well as for user-specific masses. The DASY software includes all numerical procedures necessary to
evaluate the spatial peak SAR value.

The base for the evaluation is a "cube" measurement. The measured volume must include the 1g and 10g cubes with the
highest averaged SAR values. For that purpose, the center of the measured volume is aligned to the interpolated peak
SAR value of a previously performed area scan.

The entire evaluation of the spatial peak values is performed within the post-processing engine (SEMCAD). The system
always gives the maximum values for the 1g and 10g cubes. The algorithm to find the cube with highest averaged SAR is
divided into the following stages:

(a) Extraction of the measured data (grid and values) from the Zoom Scan

(g) Calculation of the SAR value at every measurement point based on all stored data (A/D values and
measurement parameters)

(b) Generation of a high-resolution mesh within the measured volume

(c) Interpolation of all measured values form the measurement grid to the high-resolution grid

(d) Extrapolation of the entire 3-D field distribution to the phantom surface over the distance from sensor to surface

(e) Calculation of the averaged SAR within masses of 1g and 10g
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6.2 Power Reference Measurement

The Power Reference Measurement and Power Drift Measurements are for monitoring the power drift of the device under
test in the batch process. The minimum distance of probe sensors to surface determines the closest measurement point
to phantom surface. This distance cannot be smaller than the distance of sensor calibration points to probe tip as defined
in the probe properties.

6.3 Area Scan

The area scan is used as a fast scan in two dimensions to find the area of high field values, before doing a fine
measurement around the hot spot. The sophisticated interpolation routines implemented in DASY software can find the
maximum found in the scanned area, within a range of the global maximum. The range (in dBO is specified in the
standards for compliance testing. For example, a 2 dB range is required in IEEE standard 1528 and IEC 62209 standards,
whereby 3 dB is a requirement when compliance is assessed in accordance with the ARIB standard (Japan), if only one
zoom scan follows the area scan, then only the absolute maximum will be taken as reference. For cases where multiple
maximums are detected, the number of zoom scans has to be increased accordingly.

Area scan parameters extracted from FCC KDB 865664 D01v01r03 SAR measurement 100 MHz to 6 GHz v01r01.

<3 GHz >3 GHz
Maximum distance from closest measurement point <
: : nomy 5+ 1 mm Y5:6:In(2) £ 0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom
; p 30°%1° 20° +1°
surface normal at the measurement location
<2 GHz: <15 mm 3-4GHz: <12 mm
2-3GHz: <12 mm 4 -6 GHz: <10 mm
Maximum area scan spatial resolution: AXaea AYarea When the x or y dimension of the test device, in the
measurement plane orientation, is smaller than the above,
the measurement resolution must be < the corresponding
x or y dimension of the test device with at least one
measurement point on the test device.
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6.4 Zoom Scan

Zoom scans are used assess the peak spatial SAR values within a cubic averaging volume containing 1 gram and 10
gram of simulated tissue. The zoom scan measures points (refer to table below) within a cube shoes base faces are
centered on the maxima found in a preceding area scan job within the same procedure. When the measurement is done,
the zoom scan evaluates the averaged SAR for 1 gram and 10 gram and displays these values next to the job’s label.

Zoom scan parameters extracted from FCC KDB 865664 D01v01r03 SAR measurement 100 MHz to 6 GHz v01r01.

=3 GHz >3 GHz
) ) ) <2 GHz: <8 mm 3-4GHz: <5mm
Maximum zoom scan spatial resolution: AXzom- A¥Zoom . . s . . s
2-3GHz:=5mm 4—-6 GHz: <4 mm
3-4GHz: <4 mm
uniform grid: Azzg,m(n) < 5 mm 4—-5GHz: <3 mm

5—-6 GHz: <2 mm

Maximum zoom scan AZzoom(1): between 3—-4GHz: <3 mm
spatial resolution, 1* two points closest < 4 nun 4 —-5GHz: =2.5mm
normal to phantom to phantom surface 5_ 6 GHz <2 mm
surface graded -
grid

AZz, om(n:} 1 }:

between subsequent = 1.5'AZz,0m(n-1)

points

3 -4 GHz: = 28 mm

XV.Z =30 mm 4-5GHz: = 25 mm

Minimuin zooin scan
volume

5—-6GHz: =22 mm

Note: 6 is the penetration depth of a plane-wave at normal incidence to the tissue medium: see draft standard IEEE
P1528-2011 for details.
" When zoom scan is required and the reporfed SAR from the area scan based 1-g SAR estimation procedures of
KDB 447498 is < 1.4 W/kg. < § mm. < 7 mm and < 5 nun zoom scan resolution may be applied. respectively. for
2 GHz to 3 GHz. 3 GHz to 4 GHz and 4 GHz to 6 GHz.

6.5 Volume Scan Procedures

The volume scan is used for assess overlapping SAR distributions for antennas transmitting in different frequency bands.
It is equivalent to an oversized zoom scan used in standalone measurements. The measurement volume will be used to
enclose all the simultaneous transmitting antennas. For antennas transmitting simultaneously in different frequency bands,
the volume scan is measured separately in each frequency band. In order to sum correctly to compute the 1g aggregate
SAR, the EUT remain in the same test position for all measurements and all volume scan use the same spatial resolution
and grid spacing. When all volume scan were completed, the software, SEMCAD postprocessor can combine and
subsequently superpose these measurement data to calculating the multiband SAR.

6.6 Power Drift Monitoring

All SAR testing is under the EUT install full charged battery and transmit maximum output power. In DASY measurement
software, the power reference measurement and power drift measurement procedures are used for monitoring the power
drift of EUT during SAR test. Both these procedures measure the field at a specified reference position before and after
the SAR testing. The software will calculate the field difference in dB. If the power drifts more than 5%, the SAR will be
retested.
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7 Test Equipment List

; . Calibration
Manufacturer Name of Equipment Type/Model Serial Number

Last Cal. Due Date
SPEAG Data Acquisition Electronics DAE4 1424 2015/2/20 2016/2/19
SPEAG Dosimetric E-Field Probe EX3DV4 3976 2015/2/26 2016/2/25
SPEAG 5000MHz System Validation Kit D5GHzV2 1171 2015/2/26 2016/2/25

SPEAG Device Holder N/A N/A NCR NCR

Mini-Circuits Power Amplifier ZHL-42W+ 15542 NCR NCR

Mini-Circuits Power Amplifier ZVE-8G+ 605601404 NCR NCR
Agilent ENA Series Network Analyzer E5071C MY46419201 2015/1/21 2016/1/20
Agilent EXA Signal Analyzer N9010A MY54200432 2015/8/12 2016/8/11
Agilent MXG-B RF Vector Signal Generator N5182B MY53050081 2015/3/30 2016/3/28

SPEAG Dielectric Probe Kit SM DAK 040CA 1146 NCR NCR
Anritsu Power Meter ML2495A 1124009 2015/1/29 2016/1/28
Anritsu Power sensor MA2411B 1027452 2015/1/29 2016/1/28
Anritsu Power Meter ML2495A 0949003 2015/2/17 2016/2/16
Anritsu Power sensor MA2411B 0917017 2015/2/17 2016/2/16

SPEAG Flat Phantom ELI5.0 QD OVA 002 AA 1238 NCR NCR
Wisewind Themometer HTC1 HTC1 2014/12/25 2015/12/24
Wisewind Themometer YF-160A 130504609 2014/12/25 2015/12/24

General Note:

1. The calibration certificate of DASY can be referred to appendix C of this report.
2. The Insertion Loss calibration of Dual Directional Coupler and Attenuator were characterized via the network

analyzer and compensated during system check.

3. Insystem check we need to monitor the level on the power meter, and adjust the power amplifier level to have
precise power level to the dipole; the measured SAR will be normalized to 1W input power according to the ratio of
1W to the input power to the dipole. For system check, the calibration of the power amplifier is deemed not critically
required for correct measurement; the power meter is critical and we do have calibration for it

4.  Attenuator 1 insertion loss is calibrated by the network Analyzer, which the calibration is valid, before system check.

5. NCR: No calibration request.
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8 System Verification

8.1 Tissue Verification

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 modified accordingly to achieve the desired target
tissue parameters required for routine SAR evaluation.

Simulating Liquid for 5GHz, Manufactured by SPEAG

Ingredients (% by weight)
Water 64~78%
Mineral oil 11~18%
Emulsifiers 9~15%
Additives and Salt 2~3%

<Tissue Dielectric Parameter Check Results>

Frequency _I}gqr:]J;)d Conductivity Permittivity Conductivity  Permittivity Delta (o) | Delta (er) Limit (%)
(MHz) ) (€r) Target (o) | Target (¢r) ()
5200 22.4 5.38 48.149 5.30 49 1.51 -1.74 +5 2015/10/5
5200 225 5.38 48.152 5.30 49 151 -1.73 +5 2015/10/7
5300 22.4 5.512 47.958 5.42 48.9 1.70 -1.93 +5 2015/10/5
5300 22.5 5.512 47.961 5.42 48.9 1.70 -1.92 +5 2015/10/7
5600 22.4 5.902 47.416 5.77 48.5 2.29 -2.24 5 2015/10/5
5600 225 5.901 47.419 5.77 48.5 2.27 -2.23 +5 2015/10/7
5800 22.4 6.21 47.157 6.00 48.2 3.50 -2.16 +5 2015/10/5
5800 225 6.21 47.161 6.00 48.2 3.50 -2.16 +5 2015/10/7
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8.2 System Performance Check Results

Comparing to the original SAR value provided by SPEAG, the verification data should be within its specification of 10 %.
Below table shows the target SAR and measured SAR after normalized to 1W input power. The table below indicates the
system performance check can meet the variation criterion and the plots can be referred to Appendix A of this report.

Input Measured Targeted Normalized

F“?&‘Lezr;cy Tfsie Power SAR SAR SAR De‘@'}j‘;'on
P (mw) (W/kg)  (W/kg)  (W/kg) °
2015/10/5 5200 Body 100 1171 3976 1424 7.08 71.4 70.80 -0.840
2015/10/7 5200 Body 100 1171 3976 1424 7.19 71.4 71.90 0.700
2015/10/5 5300 Body 100 1171 3976 1424 7.52 72.5 75.20 3.724
2015/10/7 5300 Body 100 1171 3976 1424 7.46 72.5 74.60 2.897
2015/10/5 5600 Body 100 1171 3976 1424 7.73 76 77.30 1.711
2015/10/7 5600 Body 100 1171 3976 1424 7.67 76 76.70 0.921
2015/10/5 5800 Body 100 1171 3976 1424 7.69 73.1 76.90 5.198
2015/10/7 5800 Body 100 1171 3976 1424 6.93 73.1 69.30 -5.198
Spacer
y 3D Probe positioner r
S
Field probe
\ Flat Phantom |
[N
Dipole
Signal  _|
Generator
|
I
System Performance Check Setup Setup Photo
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9 RF Exposure Positions
9.1 SAR Testing Position

Distance to Edge

—ANTENNA %3 Edge3 « ANT1
i // ( ) — Front 5mm
H’ — Rear 3mm
— Edge2 25 mm
— Edgel 325 mm
i * ANT2
Edgel |y L |Edge2 — Front 5mm
¥ — Rear 3mm
— Edge2 325 mm
H S — Edgel 25 mm
A , ¢ ANT3
0 ” ) — Front 5mm
- ) FRONTVIEW  Edged — Rear 3mm
— Edge3 59 mm
/—ANTENNA #2 ANTENNA#‘\ﬁ\:) _ Edge4 367 mm
Please refer to Appendix D. for the test setup photos.
SPORTON INTERNATIONAL INC. Page No. 1 16 of 30
TEL : 886-3-327-3456 Report Version : Rev. 01

FAX : 886-3-327-0973



SPORTON LAB. FCC SAR Test Report Report No. : FA590128

10 Antenna Location and Separation Distance

FRONT VIEW
Edge3
s =
58 mm _“
4( )ANTENNA#S
Edge]_ i N Edge2
367 mm
H
o 325 mm 25mm
L . hY Ll F 3/
\__‘I__/
25 mm 325 mm
Edge4d
ANTENNA #2 ANTENNA #1-
General Note:
1. The below table, when the distance is < 50 mm exclusion threshold is "Ratio", when the distance is > 50 mm
exclusion threshold is "mw"
2. Maximum power is the source-based time-average power and represents the maximum RF output power among
production units
3. Per KDB 447498 D01v05r02, for larger devices, the test separation distance of adjacent edge configuration is

determined by the closest separation between the antenna and the user.

4. Per KDB 447498 D01v05r02, standalone SAR test exclusion threshold is applied; If the test separation distance
is < 5mm, 5mm is used to determine SAR exclusion threshold.

5. Per KDB 447498 D01v05r02, the 1-g and 10-g SAR test exclusion thresholds for 100 MHz to 6 GHz at test
separation distances < 50 mm are determined by:

[(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance, mm)] -[y/ f(GHz)] < 3.0
for 1-g SAR and < 7.5 for 10-g extremity SAR

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
6. Per KDB 447498 D01v05r02, at 100 MHz to 6 GHz and for test separation distances > 50 mm, the SAR test
exclusion threshold is determined according to the following

a) [Threshold at 50 mm in step 1) + (test separation distance - 50 mm)-( f(MHz)/150)] mW, at 100 MHz to
1500 MHz

b) [Threshold at 50 mm in step 1) + (test separation distance - 50 mm)-10] mW at > 1500 MHz and < 6 GHz

7. For the bottom-face that proximity sensor power reduction is applied for SAR compliance, additional SAR
testing at “sensor trigger distance — 1mm” with EUT transmitting full power in normal mode was performed.
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Ant 1

Frequency Band(MHz) 5150~5250MHz 5250~5350MHz 5470~5725MHz 5725~5850MHz
Calculated Freq.(MHz) 5180 5260 5500 5745

Tune-up power(dBm) 12 12 10.5 115
Tune-up power(mW) 15.85 15.85 11.22 14.13

posion_|peebraton | S st | ottty | Totor o | et | st | oconty | et or o
Front 5 7.21 YES 7.27 YES 5.26 YES 6.77 YES
Rear 3 12.02 YES 12.12 YES 8.77 YES 11.29 YES
Edgel 325 N/A N/A N/A N/A N/A N/A N/A N/A
Edge2 25 1.44 No 1.45 No 1.05 No 1.35 No
Edge3 426 N/A N/A N/A N/A N/A N/A N/A N/A
Edge4 0 7.21 YES 7.27 YES 5.26 YES 6.77 YES

Note: Evaluation is not required when separation distance > 20 cm

Ant 2

Frequency Band(MHz) 5150~5250MHz 5250~5350MHz 5470~5725MHz 5725~5850MHz
Calculated Freq.(MHz) 5180

Tune-up power(dBm) 12 12

Tune-up power(mW) 15.85

Position _Separation Exclusion Test or not Exclusion Test or not Exclusion Test or not Exclusion Test or not
Distance(mm)| Thresholds Thresholds Thresholds Thresholds
Front 5 7.21 YES 7.27 YES 5.90 YES 6.77 YES
Rear 3 12.02 YES 12.12 YES 9.84 YES 11.29 YES
Edgel 25 1.44 No 1.45 No 1.18 No 1.35 No
Edge2 325 N/A N/A N/A N/A N/A N/A N/A N/A
Edge3 426 N/A N/A N/A N/A N/A N/A N/A N/A
Edge4 0 7.21 YES 7.27 YES 5.90 YES 6.77 YES

Note: Evaluation is not required when separation distance > 20 cm

Ant 3

Frequency Band(MHz) 5150~5250MHz 5250~5350MHz 5470~5725MHz 5725~5850MHz
Calculated Freq.(MHz)

Tune-up power(dBm)

Tune-up power(mW)

POt |ttt Tcshotgs | 5500770t | it | Testornot | XCURER, | Testor ot | SR | restor
Front 5 6.43 YES 7.27 YES 5.90 YES 6.77 YES
Rear 3 10.72 YES 12.12 YES 9.84 YES 11.29 YES
Edgel 0 6.43 YES 7.27 YES 5.90 YES 6.77 YES
Edge2 350 N/A N/A N/A N/A N/A N/A N/A N/A
Edge3 59 155.91mwW No 155.40mwW No 153.96mwW No 152.28mwW No
Edge4 367 N/A N/A N/A N/A N/A N/A N/A N/A

Note: Evaluation is not required when separation distance > 20 cm
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11 Conducted RF Output Power (Unit: dBm)

General Note:

1. SAR test reduction is determined according to 802.11 transmission mode configurations and certain exposure

conditions with multiple test positions. In the 2.4 GHz band, separate SAR procedures are applied to DSSS and

OFDM configurations to simplify DSSS test requirements. For OFDM, in both
2.4 and 5 GHz bands, an initial test configuration must be determined for each standalone and aggregated
frequency band, according to the transmission mode configuration with the highest maximum output power

specified for production units to perform SAR measurements. If the same highest maximum output power applies
to different combinations of channel bandwidths, modulations and data rates, additional procedures are applied to
determine which test configurations require SAR measurement

2. For OFDM transmission configurations in the 2.4 GHz and 5 GHz bands, When the same maximum power is
specified for multiple transmission modes in a frequency band, the largest channel bandwidth, lowest order

modulation, lowest data rate and lowest order 802.11a/g/n/ac mode is used for SAR measurement, on the highest

measured output power channel for each frequency band.

3. DSSS and OFDM configurations are considered separately according to the required SAR procedures. SAR is

measured in the initial test position using the 802.11 transmission mode configuration required by the DSSS

procedure or initial test configuration and subsequent test configuration(s) according to the OFDM procedures.18

The initial test position procedure is described in the following:

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

b.  When the reported SAR of the test position is > 0.4 W/kg, SAR is repeated for the 802.11 transmission mode
configuration tested in the initial test position to measure the subsequent next closet/smallest test separation
distance and maximum coupling test position on the highest maximum output power channel, until the report
SAR is < 0.8 W/kg or all required test position are tested

c.  For all positions/configurations, when the reported SAR is > 0.8 W/kg, SAR is measured for these test

positions/configurations on the subsequent next highest measured output power channel(s) until the reported

SAR is < 1.2 W/kg or all required channels are tested.

4. Duty cycle of test signal is as below table

Mode Data rate Duty cycle (%) Duty factor
1la 6 Mbps 98.64% 1.014
11 n HT20 MCSO 98.10% 1.019
11 n HT40 MCSO 95.80% 1.044
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<5.2GHz Band>

1TX Diversity

WLAN 5.2GHz 802.11a Average Power (dBm)
Power vs. Channel

Frequenc Data Rate (6Mbps

Channel (I\(jIHz) ¢ Ant. 1 Ant. (2 )
CH 36 5180 11.60 11.60 11.24
CH 40 5200 11.84 11.85 11.28
CH 44 5220 11.65 11.83 11.29
CH 48 5240 11.84 11.72 11.46

3TX, Ant. 1+2+3
WLAN 5.2GHz 802.11n-HT20 Average Power (dBm)

Power vs. Channel

Frequency Data Rate Average Total
MCS 0
(MHz) —— Power
CH 36 5180 11.26 11.66 12.80 16.73
CH 40 5200 11.21 11.45 12.86 16.67
CH 44 5220 11.42 11.69 11.94 16.46
CH 48 5240 11.65 11.82 12.30 16.70

WLAN 5.2GHz 802.11n-HT40 Average Power (dBm)
Power vs. Channel

E Data Rate A Total
requency verage Total
Channel (MH2) MCS 0 Power
Ant. 2

CH 38 5190 8.75 9.32 10.22 14.24

CH 46 5230 11.90 11.89 12.24 16.78
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<5.3GHz Band >

1TX Diversity

WLAN 5.3GHz 802.11a Average Power (dBm)
Power vs. Channel

Frequency Data Rate (6Mbps)
(MHz) Ant. 1 Ant. 2
CH 52 5260 11.78 11.79 11.66
CH 56 5280 11.71 11.56 11.47
CH 60 5300 11.60 11.44 11.78
CH 64 5320 11.38 11.32 11.48

3TX, Ant. 1+2+3
WLAN 5.3GHz 802.11n-HT20 Average Power (dBm)

Power vs. Channel

Frequenc Data Rate Average Total
Channel (l\chHz) y MCS 0 P(?wer
Ant. 2
CH 52 5260 11.85 11.84 12.42 16.82
CH 56 5280 11.46 11.55 12.10 16.48
CH 60 5300 11.25 11.83 12.13 16.52
CH 64 5320 11.26 11.79 12.01 16.47

WLAN 5.3GHz 802.11n-HT40 Average Power (dBm)
Power vs. Channel

Frequency Data Rate Average Total
Channel (MH2) MCS 0 Power
Ant. 2
CH 54 5270 12.03 12.06 12.56 16.99
CH 62 5310 11.55 12.17 12.28 16.78
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<5.6GHz Band >

1TX Diversity

WLAN 5.6GHz 802.11a Average Power (dBm)

Power vs. Channel

Frequency Data Rate (6Mbps)
(MHz)
CH 100 5500 10.21 10.63 10.65
CH 104 5520 10.17 10.59 10.36
CH 108 5540 10.25 10.29 10.50
CH 112 5560 10.32 10.21 10.35
CH 116 5580 10.36 10.69 10.66
CH 120 5600 10.24 10.38 10.23
CH 124 5620 10.22 10.39 10.17
CH 128 5640 10.18 10.40 10.28
CH 132 5660 10.11 10.37 10.22
CH 136 5680 10.16 10.16 10.63
CH 140 5700 10.11 10.60 10.65

3TX, Ant. 1+2+3

WLAN 5.6GHz 802.11n-HT20 Average Power (dBm)
Power vs. Channel

Frequenc Data Rate Average Total
Channel (I\CJIHZ) 4 MCS 0 P(?wer
Ant. 2
CH 100 5500 9.65 9.52 9.47 14.32
CH 104 5520 9.50 10.04 9.78 14.55
CH 108 5540 9.20 9.62 9.40 14.18
CH 112 5560 9.01 9.53 9.40 14.09
CH 116 5580 9.02 9.64 9.80 14.27
CH 120 5600 9.45 9.60 9.84 14.40
CH 124 5620 9.50 9.73 9.55 14.37
CH 128 5640 9.84 9.63 9.48 14.42
CH 132 5660 9.76 9.80 9.73 14.53
CH 136 5680 9.35 9.45 9.77 14.30
CH 140 5700 9.13 9.13 9.93 14.18

WLAN 5.6GHz 802.11n-HT40 Average Power (dBm)
Power vs. Channel

Frequenc Data Rate Average Total
Channel (&HZ) y MCS 0 Pc?wer
Ant. 2

CH 102 5510 9.50 9.93 9.46 14.41

CH 110 5550 9.43 9.78 9.67 14.40

CH 118 5590 9.35 10.39 9.89 14.67

CH 126 5630 9.44 9.75 9.33 14.28

CH 134 5670 9.60 9.40 9.60 14.31
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<5.8GHz Band >

1TX Diversity

WLAN 5.8GHz 802.11a Average Power (dBm)
Power vs. Channel

Frequency Data Rate (6Mbps)
(MHz) Ant. 1 Ant. 2
CH 149 5745 11.17 11.25 11.02
CH 153 5765 11.16 11.18 11.06
CH 157 5785 11.19 11.34 11.20
CH 161 5805 11.02 11.20 11.08
CH 165 5825 11.03 11.10 11.17

3TX, Ant. 1+2+3

WLAN 5.8GHz 802.11n-HT20 Average Power (dBm)

Power vs. Channel

Frequenc Data Rate Average Total
Channel (l\chHz) y MCS 0 P(?wer
Ant. 2
CH 149 5745 9.37 8.80 9.23 13.91
CH 153 5765 9.26 9.01 9.50 14.03
CH 157 5785 9.53 9.46 10.03 14.45
CH 161 5805 9.10 9.58 9.76 14.26
CH 165 5825 9.12 9.48 9.90 14.28

WLAN 5.8GHz 802.11n-HT40 Average Power (dBm)
Power vs. Channel

Frequency Data Rate Average Total
Channel (MH2) MCS 0 Power
Ant. 2
CH 151 5755 7.69 6.52 7.34 11.98
CH 159 5795 9.44 9.11 9.76 14.22
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12

SAR Test Results

General Note:

1.

Per KDB 447498 D01v05r02, the reported SAR is the measured SAR value adjusted for maximum tune-up
tolerance.
a. Tune-up scaling Factor = tune-up limit power (mW) / EUT RF power (mW), where tune-up limit is the
maximum rated power among all production units.
b. For SAR testing of WLAN signal with non-100% duty cycle, the measured SAR is scaled-up by the duty cycle
scaling factor which is equal to "1/(duty cycle)"
¢. For WLAN: Reported SAR(W/kg)= Measured SAR(W/kg)*Tune-up Scaling Factor
Per KDB 248227 D01v02r01, for U-NII-1 Head and Body-worn SAR testing is not required when the U-NII-2A band
highest reported SAR for a test configuration is < 1.2 W/kg, SAR is not required for U-NII-1 band.
When the reported SAR of the test position is > 0.4 W/kg, SAR is repeated for the 802.11 transmission mode configuration
tested in the initial test position to measure the subsequent next closet/smallest test separation distance and maximum
coupling test position on the highest maximum output power channel, until the report SAR is < 0.8 W/kg or all required test
position are tested.
For all positions / configurations, when the reported SAR is > 0.8 W/kg, SAR is measured for these test positions /
configurations on the subsequent next highest measured output power channel(s) until the reported SAR is < 1.2 W/kg or
all required channels are tested.
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12.1 Body SAR

Ant.1
Test Freq. Conducted Tur)eiUp Tunq—up Du?y Povyer Measured 1g Reported
PO . Power Limit Scaling  Scaling Drift SAR 1g SAR
Factor Factor (W/kg) (W/kg)
37 802.11a | Front Face 0 40 | 5200 11.84 12 1.04 | 1.014 0.00 0.101 011
38 [5.2 GHz| 802.11a | Rear Face 0 40 | 5200 11.84 12 1.04 | 1.014 0.07 0.100 0.11
40 802.11a Edge4 0 40 | 5200 11.84 12 1.04 | 1.014 0.05 0.380 0.40
49 802.11a | Front Face 0 52 | 5260 11.78 12 1.05 | 1.014 0.02 0.096 0.10
50 (5.3 GHz| 802.11a | Rear Face 0 52 | 5260 11.78 12 1.05 | 1.014 0.00 0.072 0.08
52 802.11a Edge4 0 52 | 5260 11.78 12 1.05 | 1.014 0.06 0.388 0.41
61 802.11a | Front Face 0 116 | 5580 10.36 10.5 1.03 | 1.014 0.00 0.068 0.07
62 |5.6 GHz| 802.11a | Rear Face 0 116 | 5580 10.36 10.5 1.03 | 1.014 0.00 0.069 0.07
64 802.11a Edge4 0 116 | 5580 10.36 10.5 1.03 | 1.014 0.02 0.210 0.22
73 802.11a | Front Face 0 157 | 5785 11.19 11.5 1.07 | 1.014 0 0.034 0.04
74 15.8 GHz| 802.11a | Rear Face 0 157 | 5785 11.19 11.5 1.07 | 1.014 0 0.044 0.05
76 802.11a Edge4 0 157 | 5785 11.19 11.5 1.07 | 1.014 0.1 0.118 0.13

Conducted Tune-Up Tune-up Duty Power Measured 1g Reported

Power Limit Scaling  Scaling Drift SAR 1g SAR

Factor Factor (Wikg) (W/kg)
41 802.11a | Front Face 0 40 | 5200 11.85 12 1.04 1.014 -0.04 0.174 0.18
42 (5.2 GHz| 802.11a Rear Face 0 40 | 5200 11.85 12 1.04 1.014 0.03 0.174 0.18
44 802.11a Edge4 0 40 | 5200 11.85 12 1.04 1.014 0.00 0.505 0.53
53 802.11a | Front Face 0 52 [ 5260 11.79 12 1.05 | 1.014 -0.01 0.125 0.13
54 (5.3 GHz| 802.1la Rear Face 0 52 | 5260 11.79 12 1.05 1.014 0.07 0.113 0.12
56 802.11a Edge4 0 52 | 5260 11.79 12 1.05 | 1.014 0.09 0.549 0.58
65 802.11a | Front Face 0 116 | 5580 10.69 11 1.07 1.014 0 0.114 0.12
66 (5.6 GHz| 802.11a | Rear Face 0 116 | 5580 10.69 11 1.07 | 1.014 0 0.113 0.12
68 802.11a Edge4 0 116 | 5580 10.69 11 1.07 | 1.014 -0.07 0.284 0.31
77 802.11a | Front Face 0 157 | 5785 11.34 11.5 1.04 1.014 0.09 0.093 0.10
78 |15.8 GHz| 802.11a Rear Face 0 157 | 5785 11.34 11.5 1.04 1.014 0 0.096 0.10
80 802.11a Edge4 0 157 | 5785 11.34 115 1.04 1.014 -0.01 0.215 0.23

Conducted Tune-Up  Tune-up Power | Measured 1g  Reported
Position Power Limit Scaling Scaling Drift SAR 1g SAR
(dBm) (dBm) Factor Factor (dB) (Wikg) (Wikg)
45 802.11a | Front Face 0 48 | 5240 11.46 11.5 1.01 1.014 0.00 0.095 0.10
46 |5.2 GHz| 802.11a Rear Face 0 48 | 5240 11.46 115 1.01 1.014 0.01 0.114 0.12
47 802.11a Edgel 0 48 | 5240 11.46 11.5 1.01 1.014 0.14 0.403 0.41
57 802.11a | Front Face 0 60 | 5300 11.78 12 1.05 | 1.014 0.16 0.073 0.08
58 |5.3 GHz| 802.11a | Rear Face 0 60 | 5300 11.78 12 1.05 | 1.014 0.09 0.086 0.09
59 802.11a Edgel 0 60 | 5300 11.78 12 1.05 | 1.014 -0.04 0.383 0.41
69 802.11a | Front Face 0 116 | 5580 10.66 11 1.08 | 1.014 0.01 0.089 0.10
70 |5.6 GHz| 802.11a Rear Face 0 116 | 5580 10.66 11 1.08 1.014 0.05 0.105 0.11
71 802.11a Edgel 0 116 | 5580 10.66 11 1.08 1.014 0.11 0.241 0.26
81 802.11a | Front Face 0 157 | 5785 11.20 11.5 1.07 1.014 0.03 0.119 0.13
82 |5.8 GHz| 802.11a Rear Face 0 157 | 5785 11.20 115 1.07 1.014 0.12 0.098 0.11
83 802.11a Edgel 0 157 | 5785 11.20 115 1.07 1.014 -0.17 0.267 0.29
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Ant. 1+2+3
Test Freq. Cogducted Tur(le-(Up Tung—up Du?y Povyer Measured 1g | Reported
Eastiton (MHz) ower Limit Scaling  Scaling Drift S7AV
(dBm) (dBm) Factor Factor (C1)) (W/kg)

1 11n HT40 | Front Face 0 46 5230 16.78 17 1.05 1.044 0.03 0.164 0.18
3 11n HT40 | Rear Face 0 46 5230 16.78 17 1.05 1.044 0.07 0.182 0.20
6 5.2 GHz 11n HT40 Edgel 0 46 5230 16.78 17 1.05 | 1.044 0.04 0.526 0.58
9 11n HT40 Edge4 0 46 5230 16.78 17 1.05 1.044 0.00 0.415 0.45
10 11n HT40 | Front Face 0 54 5270 16.99 17 1.00 | 1.044 0 0.108 0.11
12 53 GHz 11n HT40 | Rear Face 0 54 5270 16.99 17 1.00 1.044 0 0.192 0.20
15 11n HT40 Edgel 0 54 5270 16.99 17 1.00 | 1.044 0 0.548 0.57
18 11n HT40 Edge4 0 54 5270 16.99 17 1.00 | 1.044 0 0.432 0.45
19 11n HT40 | Front Face 0 118 5590 14.67 15 1.08 1.044 0.04 0.108 0.12
22 56 GHz 11n HT40 | Rear Face 0 118 5590 14.67 15 1.08 1.044 0.07 0.103 0.12
24 11n HT40 Edgel 0 118 5590 14.67 15 1.08 1.044 -0.03 0.173 0.20
27 11n HT40 Edge4 0 118 5590 14.67 15 1.08 1.044 0 0.184 0.21
28 11n HT20 | Front Face 0 157 5785 14.45 14.5 1.01 1.019 -0.01 0.097 0.10
31 11n HT20 | Rear Face 0 157 5785 14.45 14.5 1.01 1.019 0.14 0.074 0.08
33 5.8 GHz 11n HT20 Edgel 0 157 5785 14.45 14.5 1.01 1.019 0.06 0.251 0.26
36 11n HT20 Edge4 0 157 5785 14.45 14.5 1.01 1.019 0 0.090 0.09

Test Engineer : Isaac / Tom
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Uncertainty Assessment

The component of uncertainly may generally be categorized according to the methods used to evaluate them. The
evaluation of uncertainly by the statistical analysis of a series of observations is termed a Type An evaluation of
uncertainty. The evaluation of uncertainty by means other than the statistical analysis of a series of observation is
termed a Type B evaluation of uncertainty. Each component of uncertainty, however evaluated, is represented by an
estimated standard deviation, termed standard uncertainty, which is determined by the positive square root of the
estimated variance.

A Type A evaluation of standard uncertainty may be based on any valid statistical method for treating data. This
includes calculating the standard deviation of the mean of a series of independent observations; using the method of
least squares to fit a curve to the data in order to estimate the parameter of the curve and their standard deviations; or
carrying out an analysis of variance in order to identify and quantify random effects in certain kinds of measurement.

A type B evaluation of standard uncertainty is typically based on scientific judgment using all of the relevant
information available. These may include previous measurement data, experience, and knowledge of the behavior
and properties of relevant materials and instruments, manufacture’s specification, data provided in calibration reports
and uncertainties assigned to reference data taken from handbooks. Broadly speaking, the uncertainty is either
obtained from an outdoor source or obtained from an assumed distribution, such as the normal distribution,
rectangular or triangular distributions indicated in Table 14.1

Uncertainty Distributions Normal Rectangular Triangular U-Shape

Multi-plying Factor® 1/k® 13 116 12

(a) standard uncertainty is determined as the product of the multiplying factor and the estimated range of
variations in the measured quantity
(b) «is the coverage factor

Standard Uncertainty for Assumed Distribution

The combined standard uncertainty of the measurement result represents the estimated standard deviation of the
result. It is obtained by combining the individual standard uncertainties of both Type A and Type B evaluation using
the usual “root-sum-squares” (RSS) methods of combining standard deviations by taking the positive square root of
the estimated variances.

Expanded uncertainty is a measure of uncertainty that defines an interval about the measurement result within which
the measured value is confidently believed to lie. It is obtained by multiplying the combined standard uncertainty by a
coverage factor. Typically, the coverage factor ranges from 2 to 3. Using a coverage factor allows the true value of a
measured quantity to be specified with a defined probability within the specified uncertainty range. For purpose of this
document, a coverage factor two is used, which corresponds to confidence interval of about 95 %. The DASY
uncertainty Budget is shown in the following tables.
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Standard

Uncertainty .
Divisor Uncertainty (+%)

Probability
Distribution

Error Description Value
(£%) (19)

Measurement System
Probe Calibration 6.0 Normal 1.0 1.0 6.0
Axial Isotropy 4.7 Rectangular \3 0.7 1.9
Hemispherical Isotropy 9.6 Rectangular V3 0.7 3.9
Boundary effects 1.0 Rectangular V3 1.0 0.6
Linearity 4.7 Rectangular \3 1.0 2.7
System Detection Limits 1.0 Rectangular \3 1.0 0.6
Modulation Response 2.4 Rectangular V3 1.0 14
Readout Electronics 0.3 Normal 1.0 1.0 0.3
Response Time 0.8 Rectangular \3 1.0 0.5
Integration Time 2.6 Rectangular \3 1.0 15
RF Ambient Noise 3.0 Rectangular V3 1.0 1.7
RF Ambient Reflections 3.0 Rectangular V3 1.0 1.7
Probe Positioner 0.4 Rectangular \3 1.0 0.2
Probe Positioning 2.9 Rectangular \3 1.0 1.7
Max. SAR Eval. 2.0 Rectangular V3 1.0 1.2
Dipole Related
Device Positioning 2.9 Normal 1.0 1.0 2.9
Device Holder 3.6 Normal 1.0 1.0 3.6
Power Drift 5.0 Rectangular V3 1.0 2.9
Power Scaling 0.0 Rectangular V3 1.0 0.0
Phantom and Tissue parameters
Phantom Uncertainty 6.1 Rectangular \3 1.0 35
SAR corrction 19 Normal 1.0 1.0 19
Liquid Conductivity 20 Normal 10 0.8 16
(measurement)
L'(qr;‘éi;uermg:]‘;')ty 2.1 Normal 1.0 0.3 05
Temp. unc. - Conduct 3.4 Rectangular V3 0.8 15
Temp. unc. - Permittivity 0.4 Rectangular V3 0.2 0.1
Combined Standard Uncertainty 11.2
Coverage Factor for 95 % Kp=2
Expanded Uncertainty 224

Uncertainty Budget for frequency range 30 MHz to 3 GHz
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Error Description

Uncertainty
Value

Probability
Distribution

Divisor

Ci

(19)

Standard
Uncertainty (+%)

Measurement System

(%)

(19)

Probe Calibration 6.6 Normal 1.0 1.0 6.6
Axial Isotropy 4.7 Rectangular \3 0.7 1.9
Hemispherical Isotropy 9.6 Rectangular V3 0.7 3.9
Boundary effects 2.0 Rectangular V3 1.0 1.2
Linearity 4.7 Rectangular \3 1.0 2.7
System Detection Limits 1.0 Rectangular \3 1.0 0.6
Modulation Response 2.4 Rectangular V3 1.0 14
Readout Electronics 0.3 Normal 1.0 1.0 0.3
Response Time 0.8 Rectangular \3 1.0 0.5
Integration Time 2.6 Rectangular \3 1.0 15
RF Ambient Noise 3.0 Rectangular V3 1.0 1.7
RF Ambient Reflections 3.0 Rectangular V3 1.0 1.7
Probe Positioner 0.8 Rectangular \3 1.0 0.5
Probe Positioning 6.7 Rectangular \3 1.0 3.9
Max. SAR Eval. 4.0 Rectangular V3 1.0 2.3
Dipole Related
Device Positioning 2.9 Normal 1.0 1.0 2.9
Device Holder 3.6 Normal 1.0 1.0 3.6
Power Drift 5.0 Rectangular V3 1.0 2.9
Power Scaling 0.0 Rectangular V3 1.0 0.0
Phantom and Tissue parameters
Phantom Uncertainty 6.6 Rectangular \3 1.0 3.8
SAR corrction 19 Normal 1.0 1.0 19
Liquid Conductivity 20 Normal 10 0.8 16
(measurement)
L'(qr;‘éi;uermg:]‘;')ty 2.1 Normal 1.0 0.3 05
Temp. unc. - Conduct 3.4 Rectangular V3 0.8 15
Temp. unc. - Permittivity 0.4 Rectangular \3 0.2 0.1
Combined Standard Uncertainty 12.3
Coverage Factor for 95 % Kp=2
Expanded Uncertainty 24.7
Uncertainty Budget for frequency range 3 GHz to 6 GHz
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SPORTON LAB.

APPENDIX A. Plots of System Performance Check



Test Laboratory: Sporton International Inc. SAR Testing Lab Date: 2015/10/5

System Check_B5200 151005

DUT: Dipole D5GHzV2_ SN: 1171

Communication System: CW; Frequency: 5200 MHz;Duty Cycle: 1:1
Medium: B5SG_ 151005 Medium parameters used: f=5200 MHz; ¢ = 5.38 S/m; &, = 48.149; p =

1000 kg/m’
Ambient Temperature : 22.8 °C; Liquid Temperature : 22.4 C

DASYS Configuration:

- Probe: EX3DV4 - SN3976; ConvF(4.52, 4.52, 4.52); Calibrated: 2015/2/26;

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

- Electronics: DAE4 Sn1424; Calibrated: 2015/2/20

- Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1238

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

Pin=100mW/Area Scan (91x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 13.4 W/kg

Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm
Reference Value = 57.06 V/m; Power Drift =-0.05 dB

Peak SAR (extrapolated) = 30.6 W/kg

SAR(1 g) =7.08 W/kg; SAR(10 g) = 2.02 W/kg

Maximum value of SAR (measured) = 14.7 W/kg

Wikg
— 13.400

— 10.722

8.04%

h.367

2.689

n.mz2



Test Laboratory: Sporton International Inc. SAR Testing Lab Date: 2015/10/7

System Check_B5200 151007

DUT: Dipole D5GHzV2_ SN: 1171

Communication System: CW; Frequency: 5200 MHz;Duty Cycle: 1:1
Medium: B5SG_151007 Medium parameters used: f=5200 MHz; ¢ = 5.38 S/m; &, =48.152; p =

1000 kg/m’
Ambient Temperature : 22.7 °C; Liquid Temperature : 22.5 C

DASYS Configuration:

- Probe: EX3DV4 - SN3976; ConvF(4.52, 4.52, 4.52); Calibrated: 2015/2/26;

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

- Electronics: DAE4 Sn1424; Calibrated: 2015/2/20

- Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1238

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

Pin=100mW/Area Scan (91x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 13.8 W/kg

Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm
Reference Value = 57.17 V/m; Power Drift =0.01 dB

Peak SAR (extrapolated) = 30.6 W/kg

SAR(1 g) =7.19 W/kg; SAR(10 g) = 2.05 W/kg

Maximum value of SAR (measured) = 14.8 W/kg

Wikg
— 13.300

—11.043

8.28%

h.h28

2.771

0.013



Test Laboratory: Sporton International Inc. SAR Testing Lab Date: 2015/10/5

System Check _B5300 151005

DUT: Dipole D5GHzV2_ SN: 1171

Communication System: CW; Frequency: 5300 MHz;Duty Cycle: 1:1
Medium: B5G_ 151005 Medium parameters used: f= 5300 MHz; 6 = 5.512 S/m; &, =47.958; p =

1000 kg/m’
Ambient Temperature : 22.8 °C; Liquid Temperature : 22.4 C

DASYS Configuration:

- Probe: EX3DV4 - SN3976; ConvF(4.52, 4.52, 4.52); Calibrated: 2015/2/26;

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

- Electronics: DAE4 Sn1424; Calibrated: 2015/2/20

- Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1238

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

Pin=100mW/Area Scan (91x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 14.6 W/kg

Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm
Reference Value = 57.48 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 33.2 W/kg

SAR(1 g) =7.52 W/kg; SAR(10 g) = 2.11 W/kg

Maximum value of SAR (measured) = 15.9 W/kg

Wikg
— 14600

— 11.5681

8.762

h.044

2.925

0.0059%



Test Laboratory: Sporton International Inc. SAR Testing Lab Date: 2015/10/7
System Check B5300 151007

DUT: Dipole DSGHzV2_ SN: 1171

Communication System: CW; Frequency: 5300 MHz;Duty Cycle: 1:1

Medium: B5G_ 151007 Medium parameters used: f= 5300 MHz; 6 = 5.512 S/m; &, =47.961; p =
1000 kg/m’

Ambient Temperature : 22.7 ‘C; Liquid Temperature : 22.5 C

DASYS Configuration:

- Probe: EX3DV4 - SN3976; ConvF(4.52, 4.52, 4.52); Calibrated: 2015/2/26;

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

- Electronics: DAE4 Sn1424; Calibrated: 2015/2/20

- Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1238

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

Pin=100mW/Area Scan (91x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 14.6 W/kg

Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm
Reference Value = 57.48 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 33.2 W/kg

SAR(1 g) =7.46 W/kg; SAR(10 g) = 2.11 W/kg

Maximum value of SAR (measured) = 15.9 W/kg

Wikg
— 14600

— 11.5681

8.762

h.044

2.925

0.0059%



Test Laboratory: Sporton International Inc. SAR Testing Lab Date: 2015/10/5

System Check _B5600 151005

DUT: Dipole D5GHzV2_ SN: 1171

Communication System: CW; Frequency: 5600 MHz;Duty Cycle: 1:1
Medium: B5G_ 151005 Medium parameters used: f = 5600 MHz; 6 = 5.902 S/m; &, =47.416; p =

1000 kg/m’
Ambient Temperature : 22.8 °C; Liquid Temperature : 22.4 C

DASYS Configuration:

- Probe: EX3DV4 - SN3976; ConvF(3.9, 3.9, 3.9); Calibrated: 2015/2/26;

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

- Electronics: DAE4 Sn1424; Calibrated: 2015/2/20

- Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1238

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

Pin=100mW/Area Scan (91x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 15.2 W/kg

Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm
Reference Value = 58.12 V/m; Power Drift =0.01 dB

Peak SAR (extrapolated) = 35.4 W/kg

SAR(1g) =7.73 W/kg; SAR(10 g) = 2.16 W/kg

Maximum value of SAR (measured) = 16.5 W/kg

Wikg
— 15.200

— 12.160

9.120

6.080

3.040




Test Laboratory: Sporton International Inc. SAR Testing Lab Date: 2015/10/7
System Check B5600 151007

DUT: Dipole DSGHzV2_ SN: 1171

Communication System: CW; Frequency: 5600 MHz;Duty Cycle: 1:1

Medium: B5G_ 151007 Medium parameters used: f= 5600 MHz; 6 = 5.901 S/m; ¢, =47.419; p =
1000 kg/m’

Ambient Temperature : 22.7 ‘C; Liquid Temperature : 22.5 C

DASYS Configuration:

- Probe: EX3DV4 - SN3976; ConvF(3.9, 3.9, 3.9); Calibrated: 2015/2/26;

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

- Electronics: DAE4 Sn1424; Calibrated: 2015/2/20

- Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1238

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

Pin=100mW/Area Scan (91x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 15.2 W/kg

Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm
Reference Value = 58.12 V/m; Power Drift =0.01 dB

Peak SAR (extrapolated) = 35.4 W/kg

SAR(1 g) =7.67 W/kg; SAR(10 g) = 2.16 W/kg

Maximum value of SAR (measured) = 16.5 W/kg

Wikg
— 15.200

— 12.160

9.120

6.080

3.040




Test Laboratory: Sporton International Inc. SAR Testing Lab Date: 2015/10/5

System Check _B5800 151005

DUT: Dipole D5GHzV2_ SN: 1171

Communication System: CW; Frequency: 5800 MHz;Duty Cycle: 1:1
Medium: B5SG_ 151005 Medium parameters used: f =5800 MHz; 6 = 6.21 S/m; &, =47.157; p =

1000 kg/m’
Ambient Temperature : 22.8 °C; Liquid Temperature : 22.4 C

DASYS Configuration:

- Probe: EX3DV4 - SN3976; ConvF(4.23, 4.23, 4.23); Calibrated: 2015/2/26;

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

- Electronics: DAE4 Sn1424; Calibrated: 2015/2/20

- Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1238

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

Pin=100mW/Area Scan (91x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 14.5 W/kg

Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm
Reference Value = 52.95 V/m; Power Drift =0.01 dB

Peak SAR (extrapolated) = 35.0 W/kg

SAR(1 g) =7.69 W/kg; SAR(10 g) = 2.15 W/kg

Maximum value of SAR (measured) = 16.6 W/kg

Wikg
— 14500

— 11.600

8.700

h.800

2.900




Test Laboratory: Sporton International Inc. SAR Testing Lab Date: 2015/10/7

System Check _B5800 151007

DUT: Dipole D5GHzV2_ SN: 1171

Communication System: CW; Frequency: 5800 MHz;Duty Cycle: 1:1
Medium: B5SG_151007 Medium parameters used: f =5800 MHz; 6 = 6.21 S/m; &, =47.161; p =

1000 kg/m’
Ambient Temperature : 22.7 °C; Liquid Temperature : 22.5 C

DASYS Configuration:

- Probe: EX3DV4 - SN3976; ConvF(4.23, 4.23, 4.23); Calibrated: 2015/2/26;

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

- Electronics: DAE4 Sn1424; Calibrated: 2015/2/20

- Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1238

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

Pin=100mW/Area Scan (91x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 13.4 W/kg

Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm
Reference Value = 54.12 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 30.7 W/kg

SAR(1 g) =6.93 W/kg; SAR(10 g) =1.91 W/kg

Maximum value of SAR (measured) = 14.8 W/kg

Wikg
— 13.400

— 10.720

8.040

h.360

2.680




SPORTON LAB.

APPENDIX B. Plots of SAR Measurement



Test Laboratory: Sporton International Inc. SAR Testing Lab Date: 2015/10/7
P40 802.11a_Edge4 Ocm_Ch40_ Antl

DUT: 590128

Communication System: WLAN 5G; Frequency: 5200 MHz;Duty Cycle: 1:1.014

Medium: B5SG_151007 Medium parameters used: f=5200 MHz; ¢ = 5.38 S/m; &, =48.152; p =
1000 kg/m’

Ambient Temperature : 22.7 ‘C; Liquid Temperature : 22.5 C

DASYS Configuration:

- Probe: EX3DV4 - SN3976; ConvF(4.52, 4.52, 4.52); Calibrated: 2015/2/26;

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

- Electronics: DAE4 Sn1424; Calibrated: 2015/2/20

- Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1238

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

Ch40/Area Scan (81x421x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.714 W/kg

Ch40/Zoom Scan (6x6x12)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=2mm
Reference Value = 0 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 2.04 W/kg

SAR(1 g) = 0.380 W/kg; SAR(10 g) = 0.088 W/kg

Maximum value of SAR (measured) = 0.850 W/kg

¥ikg
— 0.714

— 0.571

0.428

0.286

0.143




Test Laboratory: Sporton International Inc. SAR Testing Lab Date: 2015/10/7

P44 802.11a_Edge4 Ocm_Ch40_ Ant2

DUT: 590128

Communication System: WLAN 5G; Frequency: 5200 MHz;Duty Cycle: 1:1.014

Medium: B5SG_151007 Medium parameters used: f=5200 MHz; ¢ = 5.38 S/m; &, =48.152; p =
1000 kg/m’

Ambient Temperature : 22.7 ‘C; Liquid Temperature : 22.5 C

DASYS Configuration:

- Probe: EX3DV4 - SN3976; ConvF(4.52, 4.52, 4.52); Calibrated: 2015/2/26;

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

- Electronics: DAE4 Sn1424; Calibrated: 2015/2/20

- Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1238

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

Ch40/Area Scan (81x421x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.747 W/kg

Ch40/Zoom Scan (6x6x12)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=2mm
Reference Value = 0 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) =2.72 W/kg

SAR(1 g) = 0.505 W/kg; SAR(10 g) =0.116 W/kg

Maximum value of SAR (measured) =1.11 W/kg

Yikg
— 0.747

— 0.598

0.448

0.299

0.149




Test Laboratory: Sporton International Inc. SAR Testing Lab Date: 2015/10/7
P47 802.11a_Edgel Ocm_Ch48 Ant3

DUT: 590128

Communication System: WLAN 5G; Frequency: 5240 MHz;Duty Cycle: 1:1.014

Medium: B5SG_151007 Medium parameters used: f =5240 MHz; 6 = 5.43 S/m; &, =48.074; p =
1000 kg/m’

Ambient Temperature : 22.7 ‘C; Liquid Temperature : 22.5 C

DASYS Configuration:

- Probe: EX3DV4 - SN3976; ConvF(4.52, 4.52, 4.52); Calibrated: 2015/2/26;

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

- Electronics: DAE4 Sn1424; Calibrated: 2015/2/20

- Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1238

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

Ch48/Area Scan (81x481x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.631 W/kg
Ch48/Zoom Scan (6x6x12)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=2mm
Reference Value = 0 V/m; Power Drift=0.14 dB
Peak SAR (extrapolated) =2.18 W/kg
SAR(1 g) = 0.403 W/kg; SAR(10 g) = 0.093 W/kg
Maximum value of SAR (measured) = 0.894 W/kg

Wikg
0.694
0.715
0.536

0.358

0.179




Test Laboratory: Sporton International Inc. SAR Testing Lab Date: 2015/10/7
P52 802.11a_Edge4 Ocm_ChS2_ Antl

DUT: 590128

Communication System: WLAN 5G; Frequency: 5260 MHz;Duty Cycle: 1:1.014

Medium: B5G_151007 Medium parameters used: f = 5260 MHz; 6 = 5.453 S/m; &, =48.02; p =
1000 kg/m’

Ambient Temperature : 22.7 ‘C; Liquid Temperature : 22.5 C

DASYS Configuration:

- Probe: EX3DV4 - SN3976; ConvF(4.52, 4.52, 4.52); Calibrated: 2015/2/26;

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

- Electronics: DAE4 Sn1424; Calibrated: 2015/2/20

- Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1238

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

Ch52/Area Scan (81x421x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.733 W/kg

Ch52/Zoom Scan (6x6x12)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=2mm
Reference Value = 0 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) =2.15 W/kg

SAR(1 g) = 0.388 W/kg; SAR(10 g) = 0.088 W/kg

Maximum value of SAR (measured) = 0.874 W/kg

¥ikg
— 0.733

— 0.586

0.440

0.293

0.147




Test Laboratory: Sporton International Inc. SAR Testing Lab Date: 2015/10/7
P56 802.11a_Edge4_Ocm_Ch52_Ant2

DUT: 590128

Communication System: WLAN 5G; Frequency: 5260 MHz;Duty Cycle: 1:1.014

Medium: B5G_151007 Medium parameters used: f = 5260 MHz; 6 = 5.453 S/m; &, =48.02; p =
1000 kg/m’

Ambient Temperature : 22.7 ‘C; Liquid Temperature : 22.5 C

DASYS Configuration:

- Probe: EX3DV4 - SN3976; ConvF(4.52, 4.52, 4.52); Calibrated: 2015/2/26;

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

- Electronics: DAE4 Sn1424; Calibrated: 2015/2/20

- Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1238

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

Ch52/Area Scan (81x421x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.805 W/kg

Ch52/Zoom Scan (6x6x12)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=2mm
Reference Value = 0 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 2.98 W/kg

SAR(1 g) = 0.549 W/kg; SAR(10 g) = 0.124 W/kg

Maximum value of SAR (measured) = 1.20 W/kg

¥ikg
— 0.805

— 0.644

0.483

0.322

0.161




Test Laboratory: Sporton International Inc. SAR Testing Lab Date: 2015/10/7
P59 802.11a_Edgel Ocm_Ché60_Ant3

DUT: 590128

Communication System: WLAN 5G; Frequency: 5300 MHz;Duty Cycle: 1:1.014

Medium: B5G_ 151007 Medium parameters used: f= 5300 MHz; 6 = 5.512 S/m; &, =47.961; p =
1000 kg/m’

Ambient Temperature : 22.7 ‘C; Liquid Temperature : 22.5 C

DASYS Configuration:

- Probe: EX3DV4 - SN3976; ConvF(4.52, 4.52, 4.52); Calibrated: 2015/2/26;

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

- Electronics: DAE4 Sn1424; Calibrated: 2015/2/20

- Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1238

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

Ch60/Area Scan (81x481x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.606 W/kg
Ch60/Zoom Scan (6x6x12)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=2mm
Reference Value = 0.4390 V/m; Power Drift = -0.04 dB
Peak SAR (extrapolated) = 2.09 W/kg
SAR(1 g) = 0.383 W/kg; SAR(10 g) = 0.087 W/kg
Maximum value of SAR (measured) = 0.841 W/kg

Wikg
0.641
0.673
0.505%

0.336

0.168




Test Laboratory: Sporton International Inc. SAR Testing Lab Date: 2015/10/7
P64 802.11a_Edge4 Ocm_Chl16_Antl

DUT: 590128

Communication System: WLAN 5G; Frequency: 5580 MHz;Duty Cycle: 1:1.014

Medium: B5SG_151007 Medium parameters used: f =5580 MHz; 6 = 5.88 S/m; &, =47.491; p =
1000 kg/m’

Ambient Temperature : 22.7 ‘C; Liquid Temperature : 22.5 C

DASYS Configuration:

- Probe: EX3DV4 - SN3976; ConvF(3.9, 3.9, 3.9); Calibrated: 2015/2/26;

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

- Electronics: DAE4 Sn1424; Calibrated: 2015/2/20

- Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1238

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

Ch116/Area Scan (81x421x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.426 W/kg

Ch116/Zoom Scan (6x6x12)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=2mm
Reference Value = 0 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 1.13 W/kg

SAR(1 g) =0.210 W/kg; SAR(10 g) = 0.046 W/kg

Maximum value of SAR (measured) = 0.472 W/kg

Yikg
— 0.426

— 0.341

0.256

0.170

0.08%




Test Laboratory: Sporton International Inc. SAR Testing Lab Date: 2015/10/7
P68 802.11a_Edged4 Ocm_Ch116_Ant2

DUT: 590128

Communication System: WLAN 5G; Frequency: 5580 MHz;Duty Cycle: 1:1.014

Medium: B5SG_151007 Medium parameters used: f =5580 MHz; 6 = 5.88 S/m; &, =47.491; p =
1000 kg/m’

Ambient Temperature : 22.7 ‘C; Liquid Temperature : 22.5 C

DASYS Configuration:

- Probe: EX3DV4 - SN3976; ConvF(3.9, 3.9, 3.9); Calibrated: 2015/2/26;

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

- Electronics: DAE4 Sn1424; Calibrated: 2015/2/20

- Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1238

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

Ch116/Area Scan (81x421x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.451 W/kg

Ch116/Zoom Scan (6x6x12)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=2mm
Reference Value = 0.4790 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 1.62 W/kg

SAR(1 g) = 0.284 W/kg; SAR(10 g) = 0.061 W/kg

Maximum value of SAR (measured) = 0.644 W/kg

¥ikg
— 0.451

— 0.361

0.271

0.180

0.090




Test Laboratory: Sporton International Inc. SAR Testing Lab Date: 2015/10/7

P71 802.11a_Edgel Ocm_Chl16_Ant3

DUT: 590128

Communication System: WLAN 5G; Frequency: 5580 MHz;Duty Cycle: 1:1.014

Medium: B5SG_151007 Medium parameters used: f =5580 MHz; 6 = 5.88 S/m; &, =47.491; p =
1000 kg/m’

Ambient Temperature : 22.7 ‘C; Liquid Temperature : 22.5 C

DASYS Configuration:

- Probe: EX3DV4 - SN3976; ConvF(3.9, 3.9, 3.9); Calibrated: 2015/2/26;

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

- Electronics: DAE4 Sn1424; Calibrated: 2015/2/20

- Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1238

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

Ch116/Area Scan (81x481x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.385 W/kg
Ch116/Zoom Scan (6x6x12)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=2mm
Reference Value = 0 V/m; Power Drift=0.11 dB
Peak SAR (extrapolated) = 1.24 W/kg
SAR(1 g) = 0.241 W/kg; SAR(10 g) = 0.051 W/kg
Maximum value of SAR (measured) = 0.503 W/kg

Wikg
0.503
0.402
0.302

0.201

0.1m




Test Laboratory: Sporton International Inc. SAR Testing Lab Date: 2015/10/7
P76 802.11a_Edge4 Ocm_Ch157 Antl

DUT: 590128

Communication System: WLAN_5G; Frequency: 5785 MHz;Duty Cycle: 1:1.014

Medium: B5G_151007 Medium parameters used: f= 5785 MHz; 6 = 6.194 S/m; ¢, =47.142; p =
1000 kg/m’

Ambient Temperature : 22.7 ‘C; Liquid Temperature : 22.5 C

DASYS Configuration:

- Probe: EX3DV4 - SN3976; ConvF(4.23, 4.23, 4.23); Calibrated: 2015/2/26;

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

- Electronics: DAE4 Sn1424; Calibrated: 2015/2/20

- Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1238

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

Ch157/Area Scan (81x421x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.264 W/kg

Ch157/Zoom Scan (6x6x12)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=2mm
Reference Value = 0.2700 V/m; Power Drift = 0.10 dB

Peak SAR (extrapolated) = 0.538 W/kg

SAR(1 g) =0.118 W/kg; SAR(10 g) = 0.026 W/kg

Maximum value of SAR (measured) = 0.258 W/kg

¥ikg
— 0.264

— 0.211

0.158

0.106

0.063




Test Laboratory: Sporton International Inc. SAR Testing Lab Date: 2015/10/7
P80 802.11a_Edge4 Ocm_Ch157 Ant2

DUT: 590128

Communication System: WLAN_5G; Frequency: 5785 MHz;Duty Cycle: 1:1.014

Medium: B5G_151007 Medium parameters used: f= 5785 MHz; 6 = 6.194 S/m; ¢, =47.142; p =
1000 kg/m’

Ambient Temperature : 22.7 ‘C; Liquid Temperature : 22.5 C

DASYS Configuration:

- Probe: EX3DV4 - SN3976; ConvF(4.23, 4.23, 4.23); Calibrated: 2015/2/26;

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

- Electronics: DAE4 Sn1424; Calibrated: 2015/2/20

- Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1238

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

Ch157/Area Scan (81x421x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.324 W/kg

Ch157/Zoom Scan (6x6x12)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=2mm
Reference Value = 0.9190 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 1.12 W/kg

SAR(1 g) = 0.215 W/kg; SAR(10 g) = 0.044 W/kg

Maximum value of SAR (measured) = 0.480 W/kg

¥ikg
— 0.324

— 0.259

0.194

0.130

0.065%




Test Laboratory: Sporton International Inc. SAR Testing Lab Date: 2015/10/7
P83 802.11a_Edgel Ocm_Ch157 Ant3

DUT: 590128

Communication System: WLAN_5G; Frequency: 5785 MHz;Duty Cycle: 1:1.014

Medium: B5G_151007 Medium parameters used: f= 5785 MHz; 6 = 6.194 S/m; ¢, =47.142; p =
1000 kg/m’

Ambient Temperature : 22.7 ‘C; Liquid Temperature : 22.5 C

DASYS Configuration:

- Probe: EX3DV4 - SN3976; ConvF(4.23, 4.23, 4.23); Calibrated: 2015/2/26;

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

- Electronics: DAE4 Sn1424; Calibrated: 2015/2/20

- Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1238

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

Ch157/Area Scan (81x481x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.319 W/kg
Ch157/Zoom Scan (6x6x12)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=2mm
Reference Value = 0.4500 V/m; Power Drift=-0.17 dB
Peak SAR (extrapolated) = 1.50 W/kg
SAR(1 g) =0.267 W/kg; SAR(10 g) = 0.055 W/kg
Maximum value of SAR (measured) = 0.564 W/kg

Wikg
0.564
0.451
0.338

0.226

0.113




Test Laboratory: Sporton International Inc. SAR Testing Lab Date: 2015/10/5
P06 802.11n_HT40 Edgel Ocm_Ch46_Ant1+2+3

DUT: 590128

Communication System: WLAN 5G; Frequency: 5230 MHz;Duty Cycle: 1:1.044

Medium: B5SG_ 151005 Medium parameters used: f =5230 MHz; 6 = 5.42 S/m; &, = 48.086; p =
1000 kg/m’

Ambient Temperature : 22.8 ‘C; Liquid Temperature : 22.4 C

DASYS Configuration:

- Probe: EX3DV4 - SN3976; ConvF(4.52, 4.52, 4.52); Calibrated: 2015/2/26;

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

- Electronics: DAE4 Sn1424; Calibrated: 2015/2/20

- Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1238

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

Ch46/Area Scan (81x481x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.956 W/kg

Ch46/Zoom Scan (6x6x12)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=2mm
Reference Value = 0.5730 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 2.86 W/kg

SAR(1 g) = 0.526 W/kg; SAR(10 g) = 0.125 W/kg

Maximum value of SAR (measured) = 1.20 W/kg

¥ikg
— 0.956

— 0.765

0.574

0.382

0.1:m




Test Laboratory: Sporton International Inc. SAR Testing Lab Date: 2015/10/5
P15802.11n_HT40 Edgel Ocm_Ch54_Ant1+2+3

DUT: 590128

Communication System: WLAN 5G; Frequency: 5270 MHz;Duty Cycle: 1:1.044

Medium: B5G_ 151005 Medium parameters used: f= 5270 MHz; 6 = 5.469 S/m; &, =47.994; p =
1000 kg/m’

Ambient Temperature : 22.8 ‘C; Liquid Temperature : 22.4 C

DASYS Configuration:

- Probe: EX3DV4 - SN3976; ConvF(4.52, 4.52, 4.52); Calibrated: 2015/2/26;

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

- Electronics: DAE4 Sn1424; Calibrated: 2015/2/20

- Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1238

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

Ch54/Area Scan (81x481x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 1.07 W/kg

Ch54/Zoom Scan (6x6x12)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=2mm
Reference Value = 0.4960 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) =2.92 W/kg

SAR(1 g) = 0.548 W/kg; SAR(10 g) = 0.133 W/kg

Maximum value of SAR (measured) = 1.24 W/kg

¥ikg
— 1.070

— 0.856

0.642

0.428

0.214




Test Laboratory: Sporton International Inc. SAR Testing Lab Date: 2015/10/5
P27 802.11n_HT40 Edged4 Ocm_Ch118 Ant1+2+3

DUT: 590128

Communication System: WLAN 5G; Frequency: 5590 MHz;Duty Cycle: 1:1.044

Medium: B5G_ 151005 Medium parameters used: f= 5590 MHz; 6 = 5.888 S/m; ¢, =47.454; p =
1000 kg/m’

Ambient Temperature : 22.8 ‘C; Liquid Temperature : 22.4 C

DASYS Configuration:

- Probe: EX3DV4 - SN3976; ConvF(3.9, 3.9, 3.9); Calibrated: 2015/2/26;

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

- Electronics: DAE4 Sn1424; Calibrated: 2015/2/20

- Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1238

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

Ch118/Area Scan (81x421x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.358 W/kg

Ch118/Zoom Scan (6x6x12)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=2mm
Reference Value = 0 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 0.835 W/kg

SAR(1 g) = 0.184 W/kg; SAR(10 g) = 0.041 W/kg

Maximum value of SAR (measured) = 0.414 W/kg

¥ikg
— 0.358

— 0.286

0.21%

0.143

n.o072




Test Laboratory: Sporton International Inc. SAR Testing Lab Date: 2015/10/5
P33 802.11n_HT20 Edgel Ocm_Ch157 Ant1+2+3

DUT: 590128

Communication System: WLAN_5G; Frequency: 5785 MHz;Duty Cycle: 1:1.019

Medium: B5G_ 151005 Medium parameters used: f= 5785 MHz; 6 = 6.194 S/m; ¢, =47.142; p =
1000 kg/m’

Ambient Temperature : 22.8 ‘C; Liquid Temperature : 22.4 C

DASYS Configuration:

- Probe: EX3DV4 - SN3976; ConvF(4.23, 4.23, 4.23); Calibrated: 2015/2/26;

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

- Electronics: DAE4 Sn1424; Calibrated: 2015/2/20

- Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1238

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

Ch157/Area Scan (81x481x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.423 W/kg

Ch157/Zoom Scan (6x6x12)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=2mm
Reference Value = 0 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 2.23 W/kg

SAR(1 g) = 0.251 W/kg; SAR(10 g) = 0.055 W/kg

Maximum value of SAR (measured) = 0.559 W/kg

Yikg
— 0.423

— 0.338

0.254

0.169

0.08%
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Accredited by tha Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

ciient  Sporton (Auden) Certificate No: D5GHzV2-1171_Feb15
|CAL|B RATION CERTIFICATE

Object Ds5GHzV2 - SN:1171

Calibration procedurs(s) CA CAL-22 v2

Calibration procedure for dipole validation kits between 3-6 GHz

Calibration date: February 26, 2015

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (S1).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

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

Calibration Equipment used (M&TE critical for callbration)

Primary Standards I & Cal Date (Certificate No.) Scheduled Calibration

Power meter EPM-442A GBAT480704 O7-0ct-14 (Mo, 217-02020) Ock-15

Power sensor HP 8481A UE37202783 07-0Oct-14 (No, 217-02020) Oct-15

Power sensor HP 84814, MY 41092317 07-0ct-14 (No. 217-02021) Oct-15

Reference 20 dB Attenuator SM: 5058 (20k) 03-Apr-14 (No. 217-01518) Apr-15

Type-M mismatch combination SN: 50472 [ 08327 03-Apr-14 (MNo. 217-01921) Apr-15

Reference Probe EX30V4 SN: 3503 30-Dec-14 (Mo, EX3-3503_Daec14) Dec-15

DAE4 SM: 601 18-Aug-14 (No. DAE4-B01_Augid) Aug-15

Secondary Standards | 10 # Check Date (in house) Scheduled Check

RF generator R&S SMT-06 | 100005 O4-Aug-99 (in house check Oct-13) In house chack: Oct-16

Metwork Analyzer HP 8753E 1 LJ537320585 54206 18-0ct-01 (in house check Oct-14) In house check: Oct-15
Mame Function Shanature

Calibrated by Michael Weber Laboratory Technician l% ;
Approved by: Katia Pokovic Technical Manager W

Iszued; February 27, 2015

This calibration certificate shall not ba reproduced except in full without written approval of the laboratory.
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Calibration Laboratory of s i,

Schmid & Partner 5‘%&
Engineering AG s
Zeughausstrasse 43, 8004 Zurich, Switzerland N

Accredited by the Swiss Accreditation Service {SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

S Schweizerischer Kalibrierdienst
Service suisse d'étalonnage

C Servizio svizzero di taratura

S  swiss Calibration Service

Accreditation No.: SCS 0108

Glossary:

T5L tissue simulating liquid

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

Calibration is Performed According to the Following Standards:
a) |EC 62209-2, “Evaluation of Human Exposure to Radio Frequency Fields from Handheld

and Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to
6 GHz: Human models, Instrumentation, and Procedures”; Part 2: “Procedure to determine
the Specific Absorption Rate (SAR) for including accessories and multiple transmitters”,
March 2010

b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"
c) |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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement

multiplied by the coverage factor k=2, which for a normal distribution corresponds fo a coverage
probability of approximately 95%.

Certificate No: D5GHzV2-1171_Feb15 Page 2 of 12



Measurement Conditions

DASY system 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 with Spacer

Zoom Scan Resolution

dx, dy = 4.0 mm, dz = 1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency

5200 MHz = 1 MHz
5300 MHz =1 MHz
5500 MHz £ 1 MHz
56800 MHz =1 MHz

5800 MHz + 1 MHz

Head TSL parameters at 5200 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
MNominal Head TSL parameters 220°C 36.0 4.66 mho/m
Measured Head TSL parameters (22.0+02)°C 354 +6% 4 54 mho/m =6 %
Head TSL temperature change during test =D5°C - e
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.88 Wikg

SAR for nominal Head TSL parameters

normalized to 1TW

78.6 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW input power 2.26 Wikg
SAR for nominal Head TSL parameters normalized to 1W 22.5 Wikg = 19.5 % (k=2)

Certificate No: DEGHzV2-1171_Feb15
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Body TSL parameters at 5200 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 49.0 5.30 mho/m
Measured Body TSL parameters (22.0+02)°C 485+6 % 546 mho/m £ 6 %
Body TSL temperature change during test <0.5°C - ==
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.15 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

71.4 Wikg + 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2,00 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

20.0 Wrkg = 19.5 % (k=2)

Body TSL parameters at 5300 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.9 5.42 mho/m
Measured Body TSL parameters (22.0 £ 0.2) *C 483 +6% 5.59 mho/m + 6 %
Body TSL temperature change during test =05°C i e
SAR result with Body TSL at 5300 MHz
SAR averaged over 1 cm’® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.26 Wikg
SAR for nominal Body TSL parameters nomalized to 1W T72.5 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 100 mW input power 2.05 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

20.5 Wikg = 18.5 % (k=2)

Certificate No: D5GHzV2-1171_Feb15
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Body TSL parameters at 5500 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Mominal Body TSL parameters 22.0°C 48.6 5.65 mho/m
Measured Body TSL parameters (22.0=0.2) °C 478 +6% 5.85 mho/m =6 %
Body TSL temperature change during test =05°C —ee =—e
SAR result with Body TSL at 5500 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.74 Wikg
SAR for nominal Body TSL parameters normalized to TW 77.3 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 100 mW input power 2.16 Wikg

SAR for nominal Body TSL parameters

nomalized to 1W

21.6 Wikg = 19.5 % (k=2)

Body TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48 5 5.77 mho/m
Measured Body TSL parameters (22.0+£02) °C 477 6% 5.99 mho/m + 6 %
Body TSL temperature change during test =0.5°C - -
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.61 Wikg

SAR for nominal Body TSL parameters

nomalized to TW

76.0 Wikg = 19.9 % (k=2)

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

condition

SAR measurad

100 mW input power

2.13 W/kg

SAR for nominal Body TSL parameters

normalized to 1TW

21.2 Wikg = 19.5 % (k=2)

Certificate No: DaGHzV2-1171_Febi15
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Body TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.2 6.00 mho/m
Measured Body TSL parameters (22.0+0.2)°C 4746 % 628 mho/m £6 %
Body TSL temperature change during test =05°C v -
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition

SAR measured

100 mW input power

7.32 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

73.1 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2,03 Wikg

SAR for nominal Bedy TSL parameters

normalized to TW

20.2 Wikg = 19.5 % (k=2)

Certificate No: DBGHzV2-1171_Feb15
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL at 5200 MHz

Impedance, transformed to feed point 4300-9.2Q

Retumn Loss - 20.4 dB
Antenna Parameters with Body TSL at 5200 MHz

Impedance, transformed fo feed point 484 0-93Q

Retum Loss -20.4 dB
Antenna Parameters with Body TSL at 5300 MHz

Impedance, transformed to feed point 50.002-57jQ

Return Loss -24.89dB
Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformed to feed point 51.50Q-37iQ

Return Loss -28.1dB
Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 5510-44iQ

Betumn Loss -23.9dB
Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed to feed point 5480 -50j0

Retum Loss -23.5dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.207 ns

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

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

according to the Standard.

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged.

Additional EUT Data

Manufacturad by

SPEAG

Manufactured on

December 09, 2013

Certificate No: D5GHzV2-1171_Feb15
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DASY5 Validation Report for Head TSL

Date: 23.02.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: DSGHzV2; Serial: D5GHzV2 - SN:1171

Communication System: UID 0 - CW; Frequency: 5200 MHz

Medium parameters used: f = 5200 MHz; ¢ = 4.54 S/m; & = 35.4; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
s Probe: EX3DV4 - SN3503; ConvF(5.51, 5.51, 5.51); Calibrated: 30.12.2014;
s Sensor-Surface: 1.4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 18.08.2014
e Phantom: Flat Phantom 5.0 (front); Type: QDOO0OP50AA; Serial: 1001
« DASYS5252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 64.08 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 28.5 W/kg

SAR(1 g) = 7.89 W/kg; SAR(10 g) = 2.26 W/kg

Maximum value of SAR (measured) = 18.1 W/kg

dB

1]
-&.00
-12.00
TR0
24,00

-3.00

0dB =18.1 W/kg=12.58 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 26.02.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT; Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN:1171

Communication System: UTID 0 - CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500
MHz, Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: f = 5200 MHz; ¢ = 5.46 S/m; & = 48 5; p= 1000 kgfm Medium parameters
used: f=5300 MHz; o =5.59 8/m; ﬁf- 48.3; p= 1000 kg,fm , Medium parameters used: f = 5500 MHz: 6 =
5.85 S/m; Ef 47.9; p= 1000 kg;"m Medium parameters used: f = 5600 MHz; o = 5.99 S/m; ar =477, p=
1000 kg/m” , Medium parameters used: f = 5800 MHz; o = 6.28 S/m; & = 47.4; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS52 Configuration:

e Probe: EX3DV4 - SN3503; ConvEF(4.95, 4.95, 4.95); Calibrated: 30.12.2014, ConvF(4.78, 4.78,
4.78); Calibrated: 30.12.2014, ConvF(4.45, 4.45, 4.45); Calibrated: 30.12.2014, ConvF(4.35, 4.35,
4.35); Calibrated: 30.12.2014, ConvF(4.32, 4.32, 4.32); Calibrated: 30.12.2014;

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

« Electronics: DAE4 Sn601; Calibrated: 18.08.2014

« Phantom: Flat Phantom 5.0 (back); Type: QDO00P50AA; Serial: 1002
e DASYS252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 56.62 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 27.9 W/kg

SAR(1 g) = 7.15 W/kg; SAR(10 g) =2 W/kg

Maximum value of SAR (measured) = 16.58 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 56.37 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 28.9 W/kg

SAR(1 g) = 7.26 W/kg; SAR(10 g) = 2.05 W/kg

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

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 56.69 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 32.5 W/kg

SAR(1 g) =7.74 W/kg; SAR(10 g) = 2.16 W/kg

Maximum value of SAR (measured) = 18.7 W/kg

Certificate Mo: D5GHzV2-1171_Feb15 Page 10 of 12



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 = 55.35 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 33.3 W/kg

SAR(1 g) = 7.61 W/kg; SAR(10 g) = 2.13 W/kg

Maximum value of SAR (measured) = 18.9 W/kg

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

Reference Value = 53.25 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 33.8 W/kg

SAR(1 g) = 7.32 W/kg; SAR(10 g) = 2.03 W/kg
Maximum value of SAR (measured) = 18.4 W/kg

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB = 16.8 W/kg = 12.25 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zaughaussirassse 43, 2004 Zurich, Switzerand

Acoradibad By iha Swiss Aocreditation Sarvioa [SAZ)
The Swiss Accreditation Service is ane of the signatories o the EA
Mubltilaterad Agreement for the recognition of calibration certificates

Clignt

A,

o T
P

E—n
e

e

Schwelzeriacher Kalibrierdianst
Service sulsse d'éalonnage
Servizio sviccerd di laralura
Bviss Calloration Sorvice

Acereditation No,: SCS 0108

CALIBRATION CERTIFICATE

Objecl

Calbration procedureds)

Calirahon dole:

EX30DV4 - SN:3976

QA CAL-01.vD, QA CAL-14.v4, QA CAL-23.v5, QA CAL-25.v6

Calibration procedure for dosimetric E-field probes

February 26, 2015

This cakbradian carificabe documents iha raceakbility bo natiaral slandasds, which realize ihe poysical unts of measwsmants (5l
| The reasuramants ard he uncertainies wih confidence probabiigy ore given an the follwing pages and e pet of e canilicata

Calibation Equipmont used (METE critical for calieaticn)

A4 calbraticns have been conducied in the dosed aborstory faolity: snvimnment bempecabone (22 £ 3150 and humisty = 7%

Primary Standards 0 Cal Date (Canifoals Mo Seheduled Calibration
Peawsar matar 44158 | GBE41Z3ET4 O3-Apr-1d (Mo 217-07911) Aar-15

Powar sensor E£4 124 MY 4 14B80E7 O3-Apr-14 (Mo 21701911 Apr-18
| Retarance 3 off Attenuator Sh; SEOGY 3c) 03-Apr-1d (Mo 2171915} Apr-15

Fedarence 21 dB Atlenusion | S SEETT a0y 03-Apr-14 (Mo 217-01918) Bpr-173

Riefgranon 30 dB Aslenuator | Sm: 85128 {30h] 3-Ape-t4 (Mo 217-01930) Apre1 B

Reference Proba ES30VE 58 3013 0-Dec-14 (Mo ESS-30713_0es14) Das-15

AE4 SN 880 14-Jan-158 {No. DAES-B50_Jan15) Jar-19

Secandary Standards i Check Dae {in housa) Schedulad Check

RF generatar HP BR4EC USIE42L01700 A-Aug-a% {in house check &ar-13) | In house check: Apr-18
| Maibwork Analyzer HF 8T53E LEITI0505 | A8-Chet-01 {in hipuss chack Oct-34) | In house chedc: Oci-15

Hama Functian Signature

Calibrabed by Jetan Kasirat ‘Laboratery Technician ' ﬁ '
Asproved by Katja Fokovic

This calibrabon cesbficate shiall pot ba reproduced axcep in full withaut witben approval of 1ha labaratony

saipdl. Febniary 27, 2015

Cerificate Mo: EXI-1874_Fab15
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Calibration Laboratory of

= Bchweirerischer Kalibriardiansl
Schmid & Pariner ¢ Service suisse détalonnage
Engineering AG s Servizio svizzero di toratura
Zeughaussiracsa 43, 8004 Zurich, Switzarland Swiss Calibration Sandoe
Accradited by the Bwiss Accrecitation Service (SAS) hecreditation Me: SCS 0108
The Swiss Accrediistion Sarvice |5 ona of the signatories to the EA
Multilzteral Agresment for the recognition of calibration certificatas
Glossary:
TSL tissue simulating fiquid
NORMx, y.2 senaitivity in free space
CanvF sansitivity i TSL 7 NORM».y.2
OCP diodé compression point
CF creat factor {1/duty_cycle) of the RF signal
ABCD modulation dependent finsarization parameters
Polarizaktion o o rotation around probe axis
Polarization % & rofation around an axis that is in the plane nomeal o probe axis (8 measurement canter],
e & = 0is normal 1o probs axis
Connactor Angle Infarmation used in DASY system ip align probe sensar X to the robol coordinate system

Calibration is Performed According to the Following Standards:

a) |EEE S1d 1528-2013. “|IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate [SAR) in the Human Head from Wireless Communicetions Devices: Maasureiment
Technikues”, June 2013

b} [EC B2203-1, "Procedurs to measure the Specific Absorplion Rate [SAR) for hand-hekd devices: used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Hathnd: Applied and Interpretation of Parameters:
NORM:x.v.z; Assessad for E-field polanzation & = 0 (f < 900 MHz in TEM-call; f > 1500 MHz: R22 wa'.'eguu:lﬂ]

NORMx,y.z are only IMermediate vakues, i.e.. the uncertainties of NORMx.y.z does not affect the E*-fiekd
uncartainty inside TEL (zee balow ComeF),

= NORMflx v,z = NORMx y.z * frequency_response (see Frequency Response Chart}. This linearization is
implamanted in DASY4 software versions later than 4.2. The uncertainty of the frequency response is Included
in the siatad uncertamty of ConvF.

s  DCPxy,z: DCP are numancal linganzaton parameters assessed bassed on the data of power sweep with CW
signal (no uncerainty required). DCP does not depand on fraquency nor medta.

=  PAR:PAR is the Peak to Average Ratio thal ia nat calibrated but determined based on the signal
characteristics

s Axyz Bayr Cryr Dxyz VRxy.z A B, C, Dare numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal, The parameters do not depend on frequancy nor
media. VR iz the maximum calibration range expressad in BMS voltage across the diode,

« ComF gnd Boundsry Effect Parameters: Assessed in flat phaniom using E-field (or Temperature Transfer
Standard for { < 800 MHz) and inside weveguide using analytical field disfributions based on power
maasuraments for f > 800 MHz. The same sefups are used for assessment of the parameters applied for
boundary compensation (aipha, depth) of which typical uncertainty values are given, These paramelers are
used in DASY4 software 1o improve probe accuracy close to the boundary, The sensitivity in TSL comesponds
to NORM:x,y. 2 * ConvF whereby the uncertainty corresponds to that given for ConvE. A frequency dependeant
ConvF s used in DASY version 4.4 and higher which allows extending the validity from 2 50 MHz to = 100
MHEz.

s Spharical isolrapy (30 deviation from isofropy): in & figdd of low gradients realized using a flat phantom
axposed by a paich anienna.

s Sensor Offsel The sensor offsat corresponds to the offset of vinual measurement center from the probe tip
{on probe axis). Mo tolarance reguired.

o  Connector Angle: The angle is assessed using the information gained by determining the NORMz (no
uncartainty regulred),

Certificate Mo EX3-15T8_Fabib Page 2 of 11



EX30VY = SN-3ETE February 26, 2015

Probe EX3DV4

SN:3976

Manufactured: November 5, 2013
Calibrated: February 26, 2015

Calibrated for DASY/EASY Systems

{Hate: non-compatible with DASY 2 systeml)

Certificate Mo: EX3-3878_Feb1b Page 3 of 11



EXZOW4— SM:2ET6

Febnjary 26, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3976

Basic Calibration Parameters

Sensor X Sensor ¥ Sensor £ | Une (k=2)
Norm {pViVim)" 0.49 0.51 0.56 | 2101 %
DCP (mV) 106.2 87.3 100.2 I
Modulation Calibration Parameters
["UiD Communication System Name A B | ¢ 7] VR Une"
dB dB Y dB i (k=2]
o W X .0 0.0 1.0 000 | 1418 | 0%
¥ 0.0 0.0 1.0 1341
2] 60 T ETI 1285

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 1o a coverage
probability of approximately 85%.

* Tha uncerianiies of Mormx, ¥ F do nod affect the E*flsld uncestainty insica T5L (ses Paces & and 6]

¥ pumadical linsarzation parameter uncartainty not nequired.

¥ Unceriairgy i determingd using the max. deviatan from lnear response applying rectangulsr detnbotion and is axpressed far fhe sguere of e

figid valys.

Certficate Mo: EX3-3876_Fab15
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EXaDV4= SNI5TE Fabruary 26, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3976

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unct.

| f[MHZ}® | Permittivity" (8im)” ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 41.8 .88 10.16 10.16 10,16 0.28 1.07 | £120%
835 415 0.80 8.77 877 9,77 0.22 131 | +120%
800 415 .97 9.51 .61 0.6 0.25 124 | £120%
1750 40,1 1.37 8.48 B.48 B.45 0.26 1.01 | +#120%
1900 40.0 1.40 8.23 B.23 B.23 0.70 062 | £120%
2000 40.0 1.40 §.17 817 B.17 0.35 088 | #120%
2300 39.5 1.67 7.80 7.80 7.80 0.42 060 | $120%
2450 39.2 1.80 7.53 7.53 1.53 0.33 094 | +120%
2600 38.0 1.96 7.26 7.26 726 | 045 | 078 | +120%
5250 359 471 538 5.38 5.38 0.35 180 | #1391 %
5600 35.5 5.07 489 4.89 4.8 .40 180 | #131%
5750 35.4 | 522 4,94 4.94 4.84 040 | 190 [ +131%

S Frequancy vakdgy sbove 300 MHz of 4 100 Mz ongy appies for DASY vd 4 and highar {sse Pags Z), aisa (i 5 resiricied to + 50 MHz The
urcananty is Iha RSS of the Camd uncertainty 3t calibration fequanty ant the ursenainky Tor the indicated frequency band, Frequency validity
et 300 BIHE B8 + 10025, 40, 50 gnd 70 MHz for ConyF sssassmants al 30, 84, 128, 150 and 220 MHE respectivaly, Abowa 5 GHz frequency
validity car be axlended b = 110 MHEL )

" Ba requencies Delow 3 GHz, he valoiy of lissue prramabers [z and a) can be relaxed o = 1053 i bgquid compensation formula & appled o
maasurad SAR valies. Al frequencies abave 3 GHz, he vakdey of Tesue parametans [y and ) is resincied 1o + 5%, The moeranty s ihe R3S of
1he SomvF unceriznty for mdicabed targeq lissue parameies.

% piphadDapth are detarmined during calibrabon. SPEAG warranis that (e remaining daviation dus b e boundary affect atter compensation is
aiways legs than + 1% for frequencies below 3 Gz and below 2 2% for requencies batwean 3-8 GHz at dry distence lager than ha fhe probe (o
damsier from the boundary,

Carlificate Mo EX3-3976_Febis FPage 5af 11



EXA0Yd- BN38TE Febriary 26, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3976

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unct.

f(MHz}© | Permittivity " (8im) ConvF X | ConvFY | ConwFZ | Alpha® | (mm) {k=2)
750 55.5 0.96 5.88 988 9.88 0.38 088 | +£120%
B35 552 0.87 9.84 9.84 9.84 0.25 133 | £120%
800 55.0 105 | 961 9.61 g.61 0.35 1.02 | +120%
1750 53.4 1.49 8.12 812 | 812 0.37 D82 | £120%
1900 53.3 1.52 766 766 7.66 0.34 082 | £120%
2000 53.3 1.52 7.73 7.73 7.73 0.38 085 | £120%
2300 52.9 1.81 7.40 7.40 7.40 076 | 059 | +120%
| 2450 52.7 1.95 7.26 7.26 T.26 0.80 050 | +120%
2600 52.5 2.16 7.00 7.00 7.00 0.80 050 | £120%
5250 45.0 5.38 4,52 4.52 4,52 0.45 1.90 | =131%
5600 48.5 5.77 3.90 3.80 3.90 0.50 180 | £131%

5750 48.3 504 4.23 423 | a2 0.55 180 | 2131% |

F Fragusncy validity sbove 300 MHz of £ 100 MHz only applies far DASY 4.4 and higher (B8e Pege 2} slse £ i resincbed jo 2 50 MHz. Tha
uncestainty (s e RSS of the CorvF uncanainty at calbration freguency and the uncertainty for the indicated frequancy band. Frequency validity
below 0 MHE 18 = 10, 25, 40, 50 and 10 MHz for Gom® assessments al 30, B4, 126, 150 and 220 MHZ respactively. Abave 5 Gz frequancy
walicy can b eatended 1o £ 110 MHz

" At trequancies below 3 GHz, the validity of lissue paramsies (cand o) can be re@xad oz 10%  liguid sompansaton formuka is aoplied o
mensured SAR valuss, AL frecusnces Bbove 3. GHZ, tha validity of tissue parameters (c and o} is restriched 1o & 5%, Thix uncestainly is thi RSS ol
the ConE un.burt.uhl:yhr inclaaled mrgelmpararnaham.

“ AlphaiDiegih are determined durmi caliaration. SFEAG weranis that ie remaning deaaton due io the boundary effect afber companaston s

atways less than & 15 for frequencies balow 3 GHz and balow + 2% for frequancies bebasan 3-8 GHz &l sny datancs larger than hall the orobsa tp
diameter fram the baundary.

Cetificate Moc EX3-3876_Fab18 Fage & of 11



EX30na— ShIGTE

Frequency response (normalized)

Tl

February 26, 2015

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% [k=2)

Cartificale No. EX3-30T6_Febis
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EXIDNa- EN3STE

Febmsary 26, 2015
Receiving Pattern (¢), 8 = 0°
f=600 MHz TEM f=1800 MHz R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)

Centificate Mo: EX3-3870_Fabis
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EX30V4- SN3ETE February 26, 2015

Dynamic Range f(SARpcaq)

(TEM cell, f..= 1800 MHz)

Input Signai [uV]
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ik 1] ot i@ 1o 02 102
BAR [mWWicm3] "
iy .
ol CorTpanEaTed compensated

Uncertainty of Linearity Assessmant: & 0.6% (k=2)
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EX30ME— SN:38TE Fatruary 36, 2015

Conversion Factor Assessment

fu 800 MHz WGELE RS (H_convF) f= 1750 MHz WGLS R22 [H_comvF)
0|
AD :
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E 1 L E |
5 | £
3 |
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=I:lll = X an 3 wl o ] T b - =% 4 L] L8
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Deviation from Isotropy in Liquid
Error (¢, ), f = 900 MHz

<10 =04 08 L4 02 00 02 04 HE 08 10
Uncertainty of Spherical |sotropy Assessmant: £ 2.6% (k=2)

Cerlificate No: EX3-3976_Feb15 Page 10.0f 11



EXI0Va- 5N-3576 Fabruary 26, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3976

Other Probe Parameters

Sensor Armrangemant Trianguiar
Connactar Angle (%) 6.5
Mechanical Surface Detection Mode enabled
Orptical Surface Detection Mode disabled
Probe Cverall Length 337 mm
Probe Body Diameter 10 mm
Tip Length g mm
[ Tip Diameter 25 mm
Probe Tip to Sensor ¥ Calibration Point 1 mm
f_F":'nba Tip to Sensor ¥ Calibration Poing 1 mim
i Probe Tip lo Sensor Z Calibration Paint T mm
| Recommended Measurement Distance from Surface 1.4 mm

Cedfificate Mo EX2-3870_Feb15 Page 11 of 11



Sehmid & Parinor Engneenng AG E E a

Zeughnussitasss 43, BI04 Zuwich, Swditzerlard
Phona +41 44 245 8700, Fax +41 44 246 6779
irlo@speag com, Mo weasw Shasg oom

A424

IMPORTANT NOTICE

USAGE OF THE DAE 4

The DAE unit is a dalicate, high precision instrument and requirés careful treatment by the user. There are no
seniceabla parts inside the DAE. Special attention shall be given 1o the following points:

Battery Exchange: The battery cover of the DAE4 unit is closed using 8 screw, over lighléning the screw may
cause the threads inside the DAE 1o wear oul

Shipping of the DAE: Before shipping the DAE to SPEAG for calibration, remove the batteries and pack tha
DAE in an antistatic bag. This anlizstatic bag shall then be packed into a larger box or contalner which protects the
DAE from impacts during transportation. The package shall be marked to indicate that a fragile instrument s
inside,

E-Stop Failures Touch detection may be malfunctioning due 1o broken magnets in the E-siop. Rough handling
of the E-stop may lead to damage of these magrets, Touch and collision ermars are often caused by dust and dirt
accumulated in the Esiop. To prevent Eslop failure, the customer shall always mount the probe to the DAE
carefully and keap the DAE unlt in a non-dusty anvironment if not used for measurements.

Repair: Minor rapairs are performed at no extra cost during the annual calibration, However, SFEAG resernes
the right to chame for any repair espacially if rough unprofessional handling caused the defect.

DASY Configuration Files: Since the exact values of the DAE input resistances, as measured during the
calibralion procedura of a DAE unit, are not used by the DASY softiware. a nominal value of 200 MOhm |5 given
in the corresponding configuration file.

Important Note:
Warranty and calibration is void if the DAE unit is disassembled partly or fully by the
Customer.

Important Note:

Mever attempt to grease or oil the E-stop assembly. Cleaning and readjusting of the E-
stop assembly is allowed by certified SPEAG personnel only and is part of the annual
calibration procedure.

Important Note:

To prevent damage of the DAE probe connector pins, use great care when installing the
probe to the DAE. Carefully connect the probe with the connector notch oriented in the
mating position. Avoid any rotational movement of the probe body versus the DAE
while turning the locking nut of the connector. The same care shall be used when
disconnecting the probe from the DAE.

Sohmid & Pariner Engineering
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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 following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

« DC Voltage Measurement Linearty: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurament.

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

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

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

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

e nput Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

s [nput resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zercing and during measurement.

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

« Power consumption: Typical value for information. Supply currents in various operating
modes.

Cartificate Mo: DAE4-1424_ Fabis Page 2.of &



DC Voltage Measurement
A0 - Converer Hesoluticn nomineal

High Range: 1LSE = gl full range = -100._+300 mV
Loww Range: 1LSB = giny | tull ranga = -1.......4+3mWY
DAY measurement parameters: Auto Zero Time: 3 sec; Measuring tme: 3 s8¢
Calibration Factors X Y F
High Range 403.130 = 0.02% (k=2) | 403.613 + 0.02% (k=2) | 403.162 £ 0.02% (k=2)
Low Range 3H6B70 £ 1.50% (k=2) | 397158 £ 1.60% (k=2) | 3.BE228 £ 1.50% (k=)
Connector Angle
Connector Angle o be used in DASY system L R
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Appendix (Additional assessments outside the scope of SC5108)

1. DC Voltage Linearity

High Range Reading (uV) | Differance (uV) Error (%)
Channel X #+ Input 19894312 -1.62 0,00
Channel X + Input 200019.81 1.33 0o
Channel X = It -189939.37 1.66 0.1
Channel ¥ + Input 10 51 0.31 0,00
Channel ¥ + Input 199598.74 -1.B0 -0.01
Channel ¥ - Input -20002.15 <1.08 0.01
Channel 2 + Input 18499493 31 -1.24 -0.00
Channel Z + Input 2000008 048 -0.00
Channel 2 = Input 20007 .24 ~0.23 0.00
Low Range Reading {uV) Difference (V) Error (%)
Channel X + Input 2000.35 -0.42 -0.02
Channel X + Input 201,31 0.21 .10
Channel X = Input -188.30 0.35 017
Channel ¥ + Input 200017 046 -0.02
Channel Y + Input 199,60 -1.51 0.75
Channel ¥ = Input -200,42 -1.67 0,84
Channel £ + Input 2000.40 -0.20 -0.01
Channel £ + Input 200.24 <081 -0.40
Channel Z = Input ~199.79 -01.88 024
2. Common mode sensitivity
DASY measurament parametars: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range r
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 {47 -2.08
- 200 an 1.5
Channel ¥ 200 =14 13 -14.02
- 200 11.60 11,18
Channel 200 -2.30 -8.51
- 200 T.57 8.80
3. Channel separation
DASY measuremeant paramaters: Aule Zere Time: 3 sec; Measuring time: 3 sec
| input Voltage (mV) | Channel X (uV) | Channel Y (uV) | Channel Z (uV)
Channel X 2000 = 2,76 -2.87
Channel ¥ i a.02 4 B0
Channel Z 200 10.24 583 =

Cerificate Mo: DAE4-1424_Feb1b
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4. AD-Converter Values with inputs shorted

DASY measurement paramaters: Aulo Zere Time: 3 sec; Measuring time: 3 sec

High Range {L5B)

Low Range (LSB)

Channel X 15953 15304
Channel ¥ 15870 17411

Channel £ 15884 14704

5. Input Offset Measurement

DASY measurement parameters: Auta Zero Time: 3 sec: Measuring time: 3 sec

Inpst 10MAL2

Average (uV) | min. Offset (uV) | max. Offset(uV) | o m‘““““

Channel X 0,47 -0.82 1.21 0.35
Channel ¥ =.840 =222 0.28 041
Channel Z 062 -1.67 o7 4.3

6. Input Offset Current
Maminal Inpul circuitry offset current on all channels: <25f48

7. Input Resistance (Typical values for information)

Zeroing (kOhm} Measuring (MOhm)
Channel X 200 200}
Channel ¥ 200 200
Channel £ 200 200

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

Typical values Alarm Lewvel (VDC)
Supply [+ Veg) +7.8
Supply [- Vee) 7B

9. Power Consumption (Typical values for information)

Typical values Switched off {mA) | Stand by (mA) Transmitting {mA})
Supply (+ Vee) +0.01 +6 +14
Supply (- Voc) 0,01 -8 8]

Canificate Mo: DAEA-1424_Feb15
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