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Statement of Compliance:

The SAR values measured for the test sample are below the maximum recommended
level of 1.6 W/kg averaged over any 1g tissue according to FCC KDBs and IEEE
Std.1528-2013.

The test result only corresponds to the tested sample. It is not permitted to copy
this report, in part or in full, without the permission of the test laboratory.

Total number of pages of this test report: 61 pages

The testing described in this report has been carried out to the best of our knowledge and ability, and our
responsibility is limited to the exercise of reasonable care. This certification is not intended to believe the
sellers from their legal and/or contractual obligations.

Test Engineer: Approved by: .
Leo Chen Miro Chueh
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Applicant Information

Client . Hisense Electric Co.,Ltd.

Address :  No0.218 Qianwangang Road, Economy & Technology Development
Zone, Qingdao, China

Manufacturer . Hisense Electric Co.,Ltd.

Address :  No0.218 Qianwangang Road, Economy & Technology Development
Zone, Qingdao, China

EUT . Tablet PC
Model No. . F5281
Standard Applied . FCC KDB Publication 616217 D04 SAR for laptop and tablets vO1r01 and

47CFR § 2.1093, RSS-102

Laboratory : CERPASS TECHNOLOGY CORP.

No0.66, Tangzhuang Road, Suzhou Industrial Park, Jiangsu 215006, China.
SAR Test Result . Max. SAR measurement (19)

WLAN: 1.166W/kg

Max. Simultaneous SAR (19g)

WLAN+BT: 1.53 W/kg
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1. General Information

1.1. Executive Summary

The EUT is a Tablet PC with operations in 2450MHz frequency ranges. It contains WIFI and BT
functions for SAR testing. The measurement was conducted by CERPASS, carried out with the
dosimetric assessment system under DASY5. And it conducts according to the IEEE Std. 1528-2013
and FCC KDBs for SAR evaluating compliance.

1.2. Description of Equipment under Test

Product Name Tablet PC
Model No. F5281
Software Version F5281E1118B1V08
Channel Number 802.11b/g/n(20MHz): 11
802. 11n(40MHz):7
Frequency Range 802.11b/g/n(20MHz): 2412~2462 MHz
Data Rate 802.11b: 1/2/5.5/11 Mbps

802.11qg: 6/9/12/18/24/36/48/54 Mbps
802.11n: up to 150 Mbps

Tx Frequency Wi-Fi :2412MHz to 2462MHz
Bluetooth: 2402~2480MHz
Rx Frequency Wi-Fi :2412MHz to 2462MHz
Bluetooth: 2402~2480MHz
Type of Modulation Wi-Fi: 802.11b: DSSS; 802.11g/n: OFDM
Antenna Type FPCB
Peak Antenna Gain 3.3dBi
Device Category Portable
RF Exposure Environment General Population/ Uncontrolled
Max. Output Power(Average) 802.11b: 13.25dBm

802.119: 12.37dBm
802.11n(20MHz): 10.87dBm

Cerpass Technology Corp. Issued Date : November 07", 2014
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1.3. Channel List

802.11b/g/n(20MHz) Working Frequency of Each Channel

Channel Frequency | Channel | Frequency | Channel | Frequency | Channel | Frequency
01 2412MHz 02 2417MHz 03 2422MHz 04 2427MHz
05 2432MHz 06 2437MHz 07 2442MHz 08 2447MHz
09 2452MHz 10 2457MHz 11 2462MHz N/A N/A

802.11n(40MHz) Working Frequency of Each Channel
Channel Frequency | Channel | Frequency | Channel | Frequency | Channel | Frequency
03 2422MHz 04 2427MHz 05 2432MHz 06 2437MHz
07 2442MHz 08 2447MHz 09 2452MHz N/A N/A

1.4. Antenna Location of the EUT and Feed Point translated onto this test device

Rear of EUT

top
.
114mm
WIFI/BT Ant GPS Ant
34mm
left side
right side
258mm
245mm
172mm
bottom
O
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Antenna-to-user WIiFi/BT Antenna

separation distances: Tablet-Back face: 3mm from WiFi Antenna-to-user

Tablet-Edges with the following configurations

B |eft side: 34mm from WiFi Antenna-to-user

®  Top: 5mm from WiFi Antenna-to-user

B Right side: 114mm from WiFi Antenna-to-user
®  Bottom: 245mm from WiFi Antenna-to-user

1.5. Simultaneous Transmission Configurations

Simultaneous Transmission Scenarios

No. Simultaneous Transmit Configurations FCC KDB 616217 Note

1 2.4GHz WIFI + 2.4GHz Bluetooth Yes
Note: According to FCC KDB Publication 447498 D01v05r02, transmitter are considered to be transmitting

simultaneously when there is overlapping transmission, with the exception of transmissions during network
hand-offs with maximum hand-off duration less than 30 seconds. This device contains multiple transmitters

that may operate simultaneously, and therefore requires a simultaneously transmission analysis.

1.6. SAR Test Exclusions Applied

Wi-Fi/Bluetooth
Per FCC KDB 447498 D01v05r02, the SAR exclusion threshold for distances<50mm is defined by
the following equation:

Max Power of Channel {mW)

. A 1 « J Freguency(GHzY < 3.0
Test Separation Dist (mm) g L e’

Based on the maximum conducted power of Bluetooth and the antenna to use separation distance,

Bluetooth SAR is not required. Nevertheless, Bluetooth SAR was tested for conservative results.
[(8.73mW/5)*N2.441] = 2.73<3.0 for Body

Note: 8.73mW comes from 9.41dBm of Max. Bluetooth Power.

1.7. Power Reduction for SAR

There is no power reduction used for any band/mode implemented in this device for SAR purposes.

1.8. Environment Condition

Item Target Measured
Ambient Temperature(C) 18~25 21.5+2
Temperature of Simulant(C) 20~22 2142
Relative Humidity(%0RH) 30~70 52
o
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1.9.Test Standards

1.FCC KDB Publication 447498 D01 General RF Exposure Guidance v05r02
2.FCC KDB Publication 865664 D01 SAR Measurement 100 MHz to 6 GHz v01r03
3.FCC KDB Publication 616217 D04 SAR for laptop and tablets vO1r01

4.FCC KDB Publication 248227 D01 SAR measurement for 802 11 a b g v01r02
5.RSS-102

6.|EEE Std.1528-2013

1.10.RF Exposure Limits

Human Exposure Basic restrictions for electric, magnetic and electromagnetic fields.
(Unit in mW/ or W/kg)

Spatial Peak SAR!

(Head and Body) 1.60
Spatial Average SAR?
(Whole Body) 0.08
Spatial Peak SAR®
4.00

(Arms and Legs)

Notes:

1. The Spatial Peak value of the SAR averaged over any 1gram of tissue (defined as a tissue volume
in the shape of a cube) and over the appropriate averaging time.

2. The Spatial Average value of the SAR averaged over the whole body.

3. The Spatial Peak value of the SAR averaged over any 1 gram of tissue (defined as a tissue volume

in the shape of a cube) and over appropriate averaging time.

O
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2. The SAR Measurement Procedure

2.1. System Performance Check
2.1.1 Purpose

1. To verify the simulating liquids are valid for testing.

2. To verify the performance of testing system is valid for testing.

2.1.2 Tissue Dielectric Parameters for Head and Body Phantoms

Target Frequency Head Body
(MHz) & o (S/m) € o (S/m)
150 52.3 0.76 61.9 0.80
300 45.3 0.87 58.2 0.92
450 435 0.87 56.7 0.94
835 415 0.90 55.2 0.97
850 415 0.92 55.2 0.99
900 41.5 0.97 55.0 1.05
915 41.5 0.98 55.0 1.06
1450 40.5 1.20 54.0 1.30
1610 40.3 1.29 53.8 1.40
1800 — 2000 40.0 1.40 53.3 1.52
2450 39.2 1.80 52.7 1.95
3000 38.5 2.40 52.0 2.73
5800 35.3 5.27 48.2 6.00

(¢, = relative permittivity, o = conductivity and p = 1000 kg/m?)

O
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2.1.3 Tissue Calibration Result

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

Dielectric Assessment Kit and Agilent Vector Network Analyzer E5071C.

Body Tissue Simulant Measurement (Test Date: 05-11-2014)

Frequency | Channel Dielectric Parameters Tissue
[MHZ] NO. | permittivity | Conductivity | Permittivity | Conductivity A Delta | TEMP.
& c Target §, Target © (€)% (6)% [°C]
2450 N/A 52.68 1.94 52.70 1.95 -0.04 -0.51 21
2412 1 52.79 1.91 52.70 1.90 0.17 0.53 21
2437 6 52.71 1.93 52.70 1.93 0.02 0.01 21
2462 11 52.65 1.96 52.70 1.97 -0.09 -0.51 21

Note: 1) The delta (g) and (o) are within £5%, delta SAR value was not calculated in this report.
2) As per IEC 62209-2 Annex F, the SAR correction factor is given by:

ASAR = ¢, Agt 5 Ao

For the 1g average SAR Ce and Co are given by:
Ce=-7.854x10"-4f"3+9.402x10"-3f"2-2.742x10"-2f-0.2026; Cc=9.804x10"-3f"3-8.661x10-2f"2+2.981x"-2f+0.7829

Where f is the frequency in GHz.

> Refer to KDB 865664 D01 v01r03, The depth of body tissue-equivalent liquid in a phantom must
be = 15.0 cm with < + 0.5 cm variation for SAR measurements < 3 GHz and = 10.0 cm with <

0.5 cm variation for measurements > 3 GHz.

2.1.4 System Performance Check Procedure

The DASYS5 installation includes predefined files with recommended procedures for measurements
and the system performance check. They are read-only document files and destined as fully defined
but unmeasured masks, so the finished system performance check must be saved under a different
name. The system performance check document requires the SAM Twin Phantom or ELI4 Phantom,
so the phantom must be properly installed in your system. (User defined measurement procedures
can be created by opening a new document or editing an existing document file). Before you start the
system performance check, you need only to tell the system with which components (probe, medium,
and device) you are performing the system performance check; the system will take care of all
parameters.

« The Power Reference Measurement and Power Drift Measurement jobs are located at the
beginning and end of the batch process. They measure the field drift at one single point in the liquid
over the complete procedure. The indicated drift is mainly the variation of the Dipole output power. If it
is too high (above +0.2 dB), the system performance check should be repeated;

* The Surface Check job tests the optical surface detection system of the DASY5 system by
repeatedly detecting the surface with the optical and mechanical surface detector and comparing the
results. The output gives the detecting heights of both systems, the difference between the two
systems and the standard deviation of the detection repeatability. Air bubbles or refraction in the liquid
due to separation of the sugar-water mixture gives poor repeatability (above £0.1mm). In that case it
is better to abort the system performance check and stir the liquid;

O
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* The Area Scan job measures the SAR above the dipole on a plane parallel to the surface. It is used
to locate the approximate location of the peak SAR. The proposed scan uses large grid spacing for
faster measurement; due to the symmetric field, the peak detection is reliable;

» The Zoom Scan job measures the field in a volume around the peak SAR value assessed in the
previous Area Scan job (for more information see the application note on SAR evaluation). If the
system performance check gives reasonable results. The dipole input power(forward power) was
250mwW, 1 g and 10 g spatial average SAR values normalized to 1W dipole input power give
reference data for comparisons and it's equal to 10x(dipole forward power). The next sections analyze
the expected uncertainties of these values, as well as additional checks for further information or

troubleshooting.

2.1.5 System Performance Check Setup

4 ¥
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2.1.6 Validation Dipoles

The dipoles use is based on the IEEE Std.1528-2013 and FCC KDB
865664 D01 SAR Measurement 100 MHz to 6 GHz v01rO3standard, and
is complied with mechanical and electrical specifications in line with the
requirements of both EN62209-1 and EN62209-2. The table below
provides details for the mechanical and electrical specifications for the

dipoles.
Frequency L (mm) h (mm) d (mm)
2450MHz 53.5 30.4 3.6

Cerpass Technology Corp.
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2.1.7 Result of System Performance Check: Valid Result

System Performance Check at 2450MHz for Body.

Validation Dipole: D2450V2-SN 914

Frequenc L SAR [wrk SAR [wrk i .
a d Description wikgl w/kg] TISSU? Temp
[MHz] 1g 10g [°C]
Reference result 515 23.9 NJ/A
2450 MHz + 10% window 46.35 to 56.65 21.51 to 26.29
05-11-2014 51.2 23.4 21.0

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

2.2. Test Requirements
2.2.1 Test Procedures

Step 1 Setup a Connection

First, engineer should record the conducted power before the test. Then establish a call in handset at
the maximum power level with a base station simulator via air interface, or make the EUT estimate by
itself in testing band. Place the EUT to the specific test location. After the testing, must export SAR
test data by SEMCAD. Then writing down the conducted power of the EUT into the report, also the
SAR values tested.

Step 2 Power Reference Measurements

To measure the local E-field value at a fixed location which value will be taken as a reference value
for calculating a possible power drift.

Step 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 locations even in relatively coarse grids. When an Area Scan
has measured all reachable points, it computes the field maximal found in the scanned area, within a
range of the global maximum. The range (in dB) is specified in the standards for compliance testing.
For example, a 2 dB range is required in IEEE 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.

O
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Area Scan Parameters extracted from KDB 865664 D0O1v01rO1
<3 GHz >3 GHz
Maxumu‘p dlstam.:e fro‘m closest 1lnea31u‘ement pom.t S+ 1mm VersIn(2) £ 0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom 3004 1° 2001 1°

surface normal at the measurement location

Maximum area scan spatial resolution: AX, .. AVaren

=2 GHz: = 15mm
2-3GHz: <12 mm

3—-4GHz: = 12 mm

4 -6 GHz: < 10 mm

When the x or v dimension of the test device, in the

measurement plane orientation, is smaller than the above,
the measurement resolution must be < the corresponding
x or v dimension of the test device with at least one
measurement point on the test device.

Step 4 Zoom Scan

Zoom Scans are used to assess the peak spatial SAR values within a cubic averaging volume
containing 1 g and 10 g of simulated tissue. The Zoom Scan measures points (refer to table below)
within a cube whose 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 g and 10 g and displays these values next to the job’s label.

Zoom Scan Parameters extracted from KDB 865664 D01 v01r03

=3 GHz

<2 GHz# = 8 mm
2-3GHz < 5mm

= 3 GHz
3-4GHz =35mm’
4 —6GHz: =4 mm’
3 -4GHz =4 mm

Maximum zoom scan spatial resolution: AXene AV o

uiform grid: AZzpem(11) < 5 mm 4 -5 GHz =3 mm

-6 GHz =2 mm

Maximum 2o0m scan AZzoand 1) belween 3-4GHz <3 mm
spatial resolution, 1™ two points closest =4 mm 4 -5 GHz: = 2.5 mm

normal to phantom 1o phantom surface 5—6GHz =2 mm

surface graded
| arid

AFgeamin=1):

between subsequent <15 Afpae(n=1)

points
i 3 -4 GHz: = 28 mm

inimum Zoom scan . .
X V.7 = 30 mm 4 -5 GHz = 25 mm

volume ) ]
3-6GHz =22 min

Note: & 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 1s required and the reported SAR from the area scan based f-g SAR estimation procedures of
KDE 447498 is = 1.4 Wkg, = 8 mm, = 7 mm and = 5 mm zoom scan resolution may be applied, respectively, for
2 GHz to 3 GHez, 3 GHz to 4 GHz and 4 GHz to 6 GHz

@
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Step 5 Power Drift Measurements
Repetition of the E-field measurement at the fixed location mentioned in Step 1 to make sure the two
results differ by less than + 0.2 dB.

2.2.2 Positions for Tablet & Laptop SAR testing

Per FCC KDB 616217 D04v01r01, the back surface and edges of the tablet mode should be tested for
SAR compliance with the tablet touching the phantom and back surface for laptop mode. The SAR
Exclusion Threshold in KDB 447498 D01v05r02 can be applied to determine SAR test exclusion for
adjacent edge configurations. The closest distance from the antenna to an adjacent tablet edge is
used to determine if SAR testing is required for the adjacent edges, with the adjacent edge positioned

against the phantom and the edge containing the antenna positioned perpendicular to the phantom.

2.2.3 Test Channel Choose

“Default Test Channels™
Mode GHz | Channel {F{ll;;:{ll §15.247 UNTL
802.11b | 802.11g ‘
2412 1" J v
802.11 b/g 2.437 6 6 N \%
2.462 1’ V v

Y = “default test channels”

* = possible 802, 1 1a channels with maximum average output = the “default test channels”

V = possible 802.11¢g channels with maximum average output Y dB = the “default test channels”

= when output power is reduced for channel 1 and/or 11 to meet restricted band requirements the
highest output channels closest to each of these channels should be tested

1. Per KDB 248227 D01v01r02, SAR is not required for 802.11g/HT20 channels when the maximum average output
power is less than 1/4 dB higher than that measured on the corresponding 802.11b channels.
2. SAR is not required for Channels 12 and 13, if the tune-up limit and the measured output power for these two

channels are no greater than those for the default test channels.

O
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3. DASY5 Measurement System
DASY5 Measurement System
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Figure 2.1 SPEAG DASYS5 System Configurations
The DASY5 system for performance compliance tests is illustrated above graphically. This system
consists of the following items:
» Astandard high precision 6-axis robot with controller, a teach pendant and software
» Adata acquisition electronic(DAE)attached to the robot arm extension
» Adosimetric probe equipped with an optical surface detector system
» The electro-optical converter(ECO)performs the conversion between optical and electrical
signals
A measurement server performs the time critical tasks such as signal filtering, control of the robot
operation and fast movement interrupts.
A probe alignment unit which improves the accuracy of the probe positioning

A\

A computer operating Windows 7
DASYS5 software
Remove control with teach pendant additional circuitry for robot safety such as warming lamps,

YV V V V

etc.

The SAM twin phantom

A device holder

Tissue simulating liquid

Dipole for evaluating the proper functioning of the system

YV V V V
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3.1. Uncertainty of Inter-/Extrapolation and Averaging

In order to evaluate the uncertainty of the interpolation, extrapolation and averaged SAR calculation
algorithms of the Postprocessor, DASY5 allows the generation of measurement grids which are
artificially predefined by analytically based test functions. Therefore, the grids of area scans and zoom
scans can be filled with uncertainty test data, according to the SAR benchmark functions of IEEE
1528.The three analytical functions shown in equations as below are used to describe the possible
range of the expected SAR distributions for the tested handsets. The field gradients are covered by
the spatially flat distribution f1, the spatially steep distribution f3 and f2 accounts for H-field
cancellation on the phantom/tissue surface.

- Toaf =
filae, . 2] Ae—35 |'-L.-:-\:3 —K_—'r
2 il
o f

3.2. DASYS5 E-Field Probe

The SAR measurement is conducted with the dosimetric probe manufactured by SPEAG. The probe
is specially designed and calibrated for use in liquid with high permittivity. The dosimetric probe has

special calibration in liquid at different frequency.

SPEAG conducts the probe calibration in compliance with international and national standards (e.g.

IEEE 1528, EN 62209-1, IEC 62209, etc.) under ISO 17025. The calibration data are in Appendix D.

Model EX3DV4
Construction [Symmetrical design with triangular core Built-in shielding against static charges
PEEK enclosure material (resistant to organic solvents, e.g., DGBE)

Frequency 10 MHz to 6 GHz

Linearity: £ 0.2 dB (30 MHz to 6 GHz)

Directivity + 0.3 dB in HSL (rotation around probe axis)

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

Dynamic Range (10 pW/g to 100 mW/g

Linearity: £ 0.2 dB (noise: typically < 1 pw/g)
Dimensions  [Overall length: 330 mm (Tip: 20 mm)

Tip diameter: 2.5 mm (Body: 12 mm)

Typical distance from probe tip to dipole centers: 1 mm

Application [High precision dosimetric measurements in any exposure scenario (e.g., very
strong gradient fields). Only probe which enables compliance testing for
frequencies up to 6 GHz with precision of better 30%.
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3.3. Data Acquisition Electronics (DAE)

The data acquisition electronics (DAE) consists of a highly
sensitive electrometer-grade preamplifier with auto-zeroing, a
16 bit
AD-converter and a command decoder and control logic unit.

channel and gain-switching multiplexer, a fast
Transmission to the measurement server is accomplished
through an optical downlink for data and status information as
well as an optical uplink for commands and the clock.

The input impedance of the DAE4 is 200M Ohm; the inputs are
symmetrical and floating. Common mode rejection is above

80dB.

3.4. Robot

The DASY5 system uses the high precision robots TX90 XL type

out of the newer series from Staubli SA (France). For the 6-axis

controller DASY5 system, the CS8C robot controller version from

Staubli is used.

The XL robot series have many features that are important for our

application:

»  High precision (repeatability 0.02 mm)

»  High reliability (industrial design)

»  Jerk-free straight movements

» Low ELF interference (the closed metallic construction
shields against motor control fields)

»  6-axis controller

3.5. Light Beam Unit

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

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

a
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3.6. Measurement Server

The DASY5 measurement server is based on a PC/104 CPU
board with a 400MHz intel ULV Celeron, 128MB chipdisk and
128MB RAM. The necessary circuits for communication with the

DAE electronics box, as well as the 16 bit AD converter system
for optical detection and digital I/O interface are contained on the
DASYS5 1/O board, which is directly connected to the PC/104 bus
of the CPU board.

3.7.SAM Phantom

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

»  Left head

»  Right head

»  Flat phantom

The ELI4 Phantom also is a fiberglass shell phantom with 2mm
shell thickness. It has 30 liters filing volume, and with a
dimension of 600mm for major ellipse axis , 400mm for minor axis.
It is intended for compliance testing of handheld and
body-mounted wireless devices in frequency range of 30 MHz to
6GHz. ELI4 is fully compatible with standard and all known tissue
simulating liquids.

The bottom plate contains three pair of bolts for locking the device holder. The device holder
positions are adjusted to the standard measurement positions in the three sections. A white cover is
provided to tap the phantom during off-periods to prevent water evaporation and changes in the
liquid parameters. On the phantom top, three reference markers are provided to identify the phantom
position with respect to the robot.
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3.8. Device Holder

»  The DASY5 device holder is designed to cope with different
positions given in the standard. It has two scales for the device
rotation (with respect to the body axis) and the device inclination
(with respect to the line between the ear reference points). The
rotation center for both scales is the ear reference point
(EPR).Thus the device needs no repositioning when changing
the angles. The DASY5 device holder has been made out of
low-loss POM material having the following dielectric parameters:
relative permittivity er =3 and loss tangent 6 = 0.02. The amount
of dielectric material has been reduced in the closest vicinity of

the device, since measurements have suggested that the

influence of the clamp on the test results could thus be lowered.

»  The laptop extension is lightweight and made of POM, acrylic
glass and foam. It fits easily on upper part of the mounting device in
place of the phone positioned. The extension is fully compatible
with the SAM Twin and ELI phantoms.
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3.9. Test Equipment List
Instrument Manufacturer Model No. Serial No. Cali. Due Date
Staubli Robot TX60L Staubli TX60L 5P6VA1/A/01 only once
Robot Controller Staubli Cs8cC 5P6VA1/C/01 only once
Dipole Validation Kits Speag D2450Vv2 914 2015.06.06
SAM ELI Phantom Speag SAM 1211 N/A
Device Holder Speag SD 000 HO1 KA N/A N/A
Laptop Holder Speag SM LH1 001CD N/A N/A
Data Acquisition Electronic Speag DAE4 1379 2015.05.23
E-Field Probe Speag EX3DV4 3927 2015.05.19
SAR Software Speag DASY5 V5.2 Build 162 N/A
Power Amplifier Mini-Circuit ZVA-183W-S+ MN136701248 N/A
Directional Coupler Agilent 772D MY52180104 N/A
Universal Radio Communication Tester R&S CMU 200 108823 2015.01.08
Vector Network Agilent E5071C MY4631693 2015.01.15
Signal Generator R&S SML 103287 2015.03.09
Power Meter BONN BLWA0830-160/100/40D 76659 2015.11.10
AUG Power Sensor R&S NRP-Z91 100384 2015.03.09
°
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3.10. Annul Internal Check of Impedance and Return Loss
2450MHz Body calibrated impedance 52.051Q; measured impedance: 50.948Q (within 5Q)
ES071C Network Analyzer
LActve Ch/Trace 2Response  3Stmulus 4 MkrjAnalysis 5 Instr State Resize
P S11 smith (R+jX) scale 1.000U
>1 2.4500000 GHz 50.948 @ 5.7275
. Frint
Abort Printing
Printer Setup...
Invert Image
Multiport Te
Setup
Misc Setup |
Backlight
on
Firmware
Revision
Service Menu |
Help
Return
|1 Center 2.45 Gz TFBW/ 70 kHz Span 200 Wz B
2014-09-11 13:51
2450MHz Body calibrated return loss: -28.024 dB; Measured return loss: -26.968dB (within 20%)
ES071C Network Analyzer
LActve Ch/Trace 2Response  3Stmulus 4 MkrjAnalysis 5 Instr State Resize
P S11 Log Mag 10.00de/ Ref 0.000dB
" 51 2.4500000 oz —26.968 dB
Frint
Abort Printing
Printer Setup...
Invert Image
Multiport Te
Setup
Misc Setup |
Backlight
on
Firmware
Revision
Service Menu |
Help
Return
|1 Center 2.45 Gz TFBW/ 70 kHz Span 200 Wz B
2014-09-11 13:49
L
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4. Results

4.1. Summary of Test Results
No deviations form the technical specification(s) were ascertained in the course of the tests B
performed

The deviations as specified in this chapter were ascertained in the course of the tests ]
Performed.

4.2. Description for EUT test position

The following procedure had been used to prepare the EUT for the SAR test.

» The client supplied a special driver to program the EUT, allowing it to continually transmit the
specified maximum power and change the channel frequency.

» The output power(dBm) we measured before SAR test in different channel

» Performing the highest output power channel first

» SAR test Tip edge and Bottom Flat mode.

4.3. Conducted power (Averaged)

WLAN Power

N o Frequency | Average Power | Max. Power Scaling
(MHz) (dBm) (dBm) Factor

01 2412 13.22 135 1.07

802.11b 06 2437 13.25 13.5 1.06

11 2462 13.15 13.5 1.08

01 2412 12.31 12.5 1.04

802.11g 06 2437 12.37 12.5 1.03

11 2462 12.29 12.5 1.05

01 2412 10.77 11.0 1.05

802.11n (20MHz) 06 2437 10.87 11.0 1.03

11 2462 10.71 11.0 1.07

Note 1: Justification for reduced test configurations for Wi-Fi channels Per KDB Publication 248227
D01v01r02 and KDB 447498 D01v05r02.

2: For 2.4 GHz, highest average RF output power channel for the lowest data rate for IEEE 802.11b
were selected for SAR evaluation. Other IEEE 802.11 modes (including 802.11g/n) were not
investigated since the average output powers over all channels and data rates were not more than
0.25 dB higher than the tested channel in the lowest data rate of IEEE 802.11b mode.

3: When the maximum extrapolated peak SAR of the zoom scan for the maximum output channel is
<1.6 W/kg and the reported 1g averaged SAR is <0.8 W/kg, SAR testing on other channels is not
required. Otherwise, the other default (or corresponding required) test channels were additionally
tested using the lowest data rate.

4: The bolded channel above was firstly tested for SAR.
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4.4. Estimated SAR for Bluetooth

This device contains transmitters that may operate simultaneously. Therefore simultaneous transmission
analysis is required. Per FCC KDB 447498 D01v05r02, simultaneous transmission SAR test exclusion may
be applied when the sum of the 1-g SAR for all the simultaneous transmitting antennas in a specific a
physical test configuration is<1.6W/kg. When standalone SAR is not required to be measured, per FCC
KDB 447498 D01v05r02 4.3.2 2, the following equation must be used to estimate the standalone 1g SAR

for simultaneous transmission assessment involving that transmitter.

J [(GHz) (Max Power of channel, mW)
Estimated SAR — ;

5 Min. Separation Distance, mm

Maximum Allowed Separation Distance Estimated SAR
Power (Body) (Body)

[MHZz] [dBm] [mm] [Wikg]

2441 9.41 5 0.364

Mode Frequency

Bluetooth
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4.5. SAR Test Results Summary
SAR Measurement
Ambient Temperature (°C): 21.5 + 2 Relative Humidity (%): 52
Liquid Temperature (°C): 21.0 £ 2 Depth of Liquid (cm):>15
Product: Tablet PC
Tablet Mode SAR Configurations
Test Mode: 802.11b
TestBZc()js;non Antghna Frequency Ags\r/\?gre Pg\r/;/ftte ' SAR 1g | Scaling SSAcglel(; Limit
(omm gap) Position | channel | MHz | (dBm) | (<£0.2) (W/kg) | Factor (Wikg) (W/kg)

Bottom of Tablet Fixed 1 2412 14.42 0.13 1.08 1.07 1.156 1.6
Bottom of Tablet Fixed 6 2437 | 14.45 0.19 1.1 1.06 1.166 1.6
Bottom of Tablet* Fixed 6 2437 | 14.45 0.19 1.09 1.06 1.155 1.6
Bottom of Tablet Fixed 11 2462 14.35 0.17 1.01 1.08 1.091 1.6

Left side Fixed 6 2437 14.45 0.01 0.000872 1.06 0.001 1.6

Top Fixed 6 2437 14.45 0.12 0.049 1.06 0.052 1.6

Test Mode: 802.11g
Bottom of Tablet Fixed 6 2437 13.57 0.19 0.921 1.06 0.976 1.6
Test Mode: 802.11n(20MHz)
Bottom of Tablet Fixed 6 2437 12.07 0.10 0.745 1.06 0.79 1.6

Notel: when the 1-g SAR is < 0.8 W/kg, testing for low and high channel is optional, refer to KDB 447498.

2: * - repeated at the highest SAR measurement according to the FCC KDB 865664.
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5. The Description of Test Procedure

5.1. General Notes:

1. Batteries are fully charged at the beginning of the SAR measurements.
2. The manufacturer has confirmed that the device(s) tested have the same physical,
mechanical and thermal characteristics and are within operational tolerances expected for
production units.
3. SAR results were scaled to the maximum allowed power to demonstrate compliance per

FCC KDB Publication 447498 D01v05r02.
4. Per FCC KDB 616217 D04 Section 4.3, SAR tests are required for the back surface and edges of
the tablet with the tablet touching the phantom. The SAR Exclusion Threshold in FCC KDB 447498
D01v05 was applied to determine SAR test exclusion for adjacent edge configurations. SAR tests
were required for bottom and primary landscape for the BT/WLAN Antenna.

WLAN/BT Notes:

1. Justification for reduced test configurations for WIFI channels per KDB Publication 248227
D01v01r02 and April 2010 FCC/TCB Meeting Notes for 2.4 GHz WIFI: Highest average RF output
power channel for the lowest data rate was selected for SAR evaluation in 802.11b. Other IEEE
802.11 modes (including 802.11g/n) were not investigated since the average output powers over all
channels and data rates were not more than 0.25 dB higher than the tested channel in the lowest
data rate of IEEE 802.11b mode.

2. WIFI transmission was verified using a spectrum analyzer.

3. When the maximum extrapolated peak SAR of the zoom scan for the maximum output channel
is <1.6 W/kg and the reported 1g averaged SAR is <0.8 W/kg, SAR testing on other default

channels is not required.

5.2. Simultaneous Transmission Procedures

This device contains transmitters that may operate simultaneously. Therefore simultaneous
transmission analysis is required. Per FCC KDB 447498 D01v05r02, simultaneous transmission SAR
test exclusion may be applied when the sum of the 1-g SAR for all the simultaneous transmitting

antennas in a specific a physical test configuration is<1.6W/kg.
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5.3. Simultaneous Transmission Analysis

Simultaneous Transmission Scenario with Bluetooth (Body at Omm)

SR Mode Max. Scaled SAR | Bluetooth SAR > SAR
(W/kg) (W/kg) (W/kg)
Bottom of Tablet 802.11b 1.166 0.364 1.53
Left side of Tablet 802.11b 0.001 0.364 0.37
Top of Tablet 802.11b 0.052 0.364 0.42
Right side of Tablet 802.11b 0.4 0.364 0.76
Bottom of Tablet 802.11b 0.4 0.364 0.76

Note 1: For configurations excluded per 447498 D01v05r02, an estimated SAR of 0.4 W/kg was used

to determine simultaneous transmission SAR exclusion since the test separation distance was >50

mm.

5.4. Simultaneous Transmission Conclusion

The above numerical summed SAR results for all the worst-case simultaneous transmission

conditions were below the SAR limit. Therefore, the above analysis is sufficient to determine that

simultaneous transmission cases will not exceed the SAR limit and therefore no measured volumetric
simultaneous SAR summation is required per FCC KDB Publication 447498 D01v05r02.
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6. Measurement Uncertainty
DASYS5 Uncertainty Budget
according to IEEE 1528/2011 and IEC 62209-1/2011(0.3-3GHz)

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

value Dist. 19 10g (19) (10g) veff
Measurement System
Probe Calibration +6.0% N 1 1 1 +6.0% +6.0% o0
Axial Isotropy +4.7% R V3 0.7 0.7 +1.9% +1.9% 0
Hemispherical Isotropy +9.6% R V3 0.7 0.7 +3.9% +3.9% 0
Boundary Effects +1.0% R V3 1 1 +0.6% +0.6% 0
Linearity +4.7% R V3 1 1 +2.7% +2.7% 0
System Detection Limits +1.0% R V3 1 1 +0.6% +0.6% 0
Modulation Response +2.4% R V3 1 1 +1.4% +1.4% 0
Readout Electronics +0.3% N 1 1 1 +0.3% +0.3% o0
Response Time +0.8% R V3 1 1 +0.5% +0.5% 0
Integration Time +2.6% R V3 1 1 +1.5% +1.5% 0
RF Ambient Noise +3.0% R V3 1 1 +1.7% +1.7% 0
RF Ambient Reflections +3.0% R V3 1 1 +1.7% +1.7% 0
Probe Positioner +0.4% R V3 1 1 +0.2% +0.2% 0
Probe Positioning +2.9% R V3 1 1 +1.7% +1.7% 0
Max.SAR Eval. +2.0% R V3 1 1 +1.2% +1.2% 0
Test Sample Related
Device Positioning +2.9% N 1 1 1 +2.9% +2.9% 145
Device Holder +3.6% N 1 1 1 +3.6% +3.6% 5
Power Drift +5.0% R V3 1 1 +2.9% +2.9% 0
Power Scaling® +0% R V3 0 0 +0% +0% o0
Phantom and Setup
Phantom Uncertainty +6.1% R V3 1 1 +3.5% +3.5% 0
SAR correction +1.9% R V3 1 0.84 +1.1% +0.9% 0
Liquid Conductivity (mea.)?** +2.5% R V3 078 |[o071 +1.1% +1.0% o
Liquid Permittivity (mea.)®** +2.5% R V3 0.26 |[o0.26 +0.3% +0.4% o
Temp. unc. —Conductivity®® +3.4% R V3 078 |[o071 +1.5% +1.4% ©
Temp. unc. — Permittivity®® +0.4% R 3 023 |[o0.26 +0.1% +0.1% &
Combined Std. Uncertainty +11.2% +11.1% 361
Expanded STD Uncertainty(k=2) +22.3% +22.2%
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7. APPENDIX A. SAR System Verification Data

Date/Time: 05/11/2014
Test Laboratory: Cerpass Lab
SystemPerformanceCheck-D2450 Body
DUT: Dipole 2450 MHz D2450V2; Type: SA AAD 245 BB
Communication System: CW; Frequency: 2450 MHz
Medium parameters used: f = 2450 MHz; 0 = 1.94 S/m; er = 52.68; p = 1000 kg/m3
Phantom section: Flat Section; Meas. Ambient Temp (celsius) -22°C; Input power-250mwW
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)
DASY Configuration:

e Probe: EX3DV4 - SN3927; ConvF(7.63, 7.63, 7.63); Calibrated: 2014/5/23;
e Sensor-Surface: 4mm (Mechanical Surface Detection), z = 1.0, 31.0

e Electronics: DAE4 Sn1379; Calibrated: 2014/5/19

e Phantom: SAM (30deg probe tilt) with CRP v5.0; Type: QD0O00P40CD

e DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Configuration/SystemPerformanceCheck-D2450 Body/Area Scan (4x6x1): Measurement grid:
dx=15mm, dy=15mm, Maximum value of SAR (measured) = 10.4 W/kg
Configuration/SystemPerformanceCheck-D2450 Body/Zoom Scan (7x7x7)/Cube O:
Measurement grid: dx=5mm, dy=5mm, dz=5mm, Reference Value = 89.29 V/m; Power Drift = 0.04
dB, Peak SAR (extrapolated) = 27.5 W/kg

SAR(1 g) =12.8 W/kg; SAR(10 g) = 5.85 W/kg Maximum value of SAR (measured) = 14.7 W/kg

dB

-4.50

-1.m

-13.51

-18.02

-22.h2

0 dB = 14.7 W/kg = 11.67 dBW/kg
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8. APPENDIX B. SAR measurement Data
Date/Time: 05/11/2014
Test Laboratory: Cerpass Lab
DUT: MID; Type: F5281
Procedure Name: 802.11b 2412MHz Low Body-Back
Communication System Band: 802.11b; Frequency: 2412 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2412 MHz; ¢ = 1.91 S/m; er = 52.79; p = 1000 kg/m3
Phantom section: Flat Section; Tissue Temp (celsius) - 21°C
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)
DASYS5 Configuration:

e Probe: EX3DV4 - SN3927; ConvF(7.63, 7.63, 7.63); Calibrated: 2014/5/23;
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1379; Calibrated: 2014/5/19

e Phantom: SAM (30deg probe tilt) with CRP v5.0; Type: QD0O00P40CD

e Measurement SW: DASY52, Version 52.8 (8);

Configuration/802.11b 2412MHz Low Body-Back/Area Scan (15x9x1): Measurement grid:
dx=12mm, dy=12mm, Maximum value of SAR (measured) = 1.04 W/kg

Configuration/802.11b 2412MHz Low Body-Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 7.147 V/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 3.04 W/kg

SAR(1 g) = 1.08 W/kg; SAR(10 g) = 0.378 W/kg Maximum value of SAR (measured) = 1.23 W/kg

dB

-10.00

-20.00

-30.00

-40.00

-50.00

0 dB = 1.23 W/kg = 0.90 dBW/kg
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Date/Time: 05/11/2014

Test Laboratory: Cerpass Lab

DUT: Tablet PC; Type: F5281

Procedure Name: 802.11b 2437MHz Mid Body-Back

Communication System Band: 802.11b; Frequency: 2437 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2437 MHz; ¢ = 1.93 S/m; er = 52.71; p = 1000 kg/m3
Phantom section: Flat Section; Tissue Temp (celsius) - 21°C

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASY5 Configuration:

e Probe: EX3DV4 - SN3927; ConvF(7.63, 7.63, 7.63); Calibrated: 2014/5/23,;
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1379; Calibrated: 2014/5/19

e Phantom: SAM (30deg probe tilt) with CRP v5.0; Type: QD0O00P40CD

e Measurement SW: DASY52, Version 52.8 (8);

Configuration/802.11b 2437MHz Mid Body-Back/Area Scan (15x9x1): Measurement grid:
dx=12mm, dy=12mm, Maximum value of SAR (measured) = 1.31 W/kg

Configuration/802.11b 2437MHz Mid Body-Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 6.497 V/m; Power Drift = 0.19 dB

Peak SAR (extrapolated) = 3.10 W/kg

SAR(1 g) = 1.1 W/kg; SAR(10 g) = 0.370 W/kg Maximum value of SAR (measured) = 1.40 W/kg

dB

-10.00

-20.00

-30.00

-40.00

-50.00

0 dB = 1.40 W/kg = 1.46 dBW/kg
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Z-Axis Plot
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Date/Time: 05/11/2014

Test Laboratory: Cerpass Lab

DUT: Tablet PC; Type: F5281

Procedure Name: 802.11b 2437MHz Mid Body-Back*

Communication System Band: 802.11b; Frequency: 2437 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2437 MHz; ¢ = 1.93 S/m; er = 52.71; p = 1000 kg/m3
Phantom section: Flat Section; Tissue Temp (celsius) - 21°C

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASY5 Configuration:

e Probe: EX3DV4 - SN3927; ConvF(7.63, 7.63, 7.63); Calibrated: 2014/5/23,;
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1379; Calibrated: 2014/5/19

e Phantom: SAM (30deg probe tilt) with CRP v5.0; Type: QD0O00P40CD

e Measurement SW: DASY52, Version 52.8 (8);

Configuration/802.11b 2437MHz Mid Body-Back/Area Scan (15x9x1): Measurement grid:
dx=12mm, dy=12mm, Maximum value of SAR (measured) = 1.30 W/kg

Configuration/802.11b 2437MHz Mid Body-Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 6.497 V/m; Power Drift = 0.19 dB

Peak SAR (extrapolated) = 3.08 W/kg

SAR(1 g) = 1.09 W/kg; SAR(10 g) = 0.368 W/kg Maximum value of SAR (measured) = 1.39 W/kg

dB

-10.00

-20.00

-30.00

-40.00

-50.00

0 dB = 1.39 W/kg = 1.43 dBW/kg
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Date/Time: 05/11/2014

Test Laboratory: Cerpass Lab

DUT: Tablet PC; Type: F5281

Procedure Name: 802.11b 2462MHz Mid Body-Back

Communication System Band: 802.11b; Frequency: 2462 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2462 MHz; ¢ = 1.96 S/m; er = 52.65; p = 1000 kg/m3
Phantom section: Flat Section; Tissue Temp (celsius) - 21°C

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASY5 Configuration:

e Probe: EX3DV4 - SN3927; ConvF(7.63, 7.63, 7.63); Calibrated: 2014/5/23,;
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1379; Calibrated: 2014/5/19

e Phantom: SAM (30deg probe tilt) with CRP v5.0; Type: QD0O00P40CD

e Measurement SW: DASY52, Version 52.8 (8);

Configuration/802.11b 2462MHz Mid Body-Back/Area Scan (15x9x1): Measurement grid:
dx=12mm, dy=12mm, Maximum value of SAR (measured) = 0.995 W/kg

Configuration/802.11b 2462MHz Mid Body-Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 7.796 V/m; Power Drift = 0.17 dB

Peak SAR (extrapolated) = 3.50 W/kg

SAR(1 g) =1.01 W/kg; SAR(10 g) = 0.319 W/kg Maximum value of SAR (measured) = 1.16 W/kg

dB

-10.00

-20.00

-30.00

-40.00

-50.00

0 dB = 1.16 W/kg = 0.64 dBW/kg
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Date/Time: 05/11/2014

Test Laboratory: Cerpass Lab

DUT: Tablet PC; Type: F5281

Procedure Name: 802.11b 2437MHz Mid Body-Leftside

Communication System Band: 802.11b; Frequency: 2437 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2437 MHz; ¢ = 1.93 S/m; er = 52.71; p = 1000 kg/m3
Phantom section: Flat Section; Tissue Temp (celsius) - 21°C

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASYS5 Configuration:

e Probe: EX3DV4 - SN3927; ConvF(7.63, 7.63, 7.63); Calibrated: 2014/5/23;
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1379; Calibrated: 2014/5/19

e Phantom: SAM (30deg probe tilt) with CRP v5.0; Type: QD0O00P40CD

e Measurement SW: DASY52, Version 52.8 (8);

Configuration/802.11b 2437MHz Mid Body-Leftside/Area Scan (9x10x1): Measurement grid:
dx=12mm, dy=12mm, Maximum value of SAR (measured) = 0.00360 W/kg
Configuration/802.11b 2437MHz Mid Body-Leftside/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm, Reference Value = 0 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 0.00455 W/kg

SAR(1 g) = 0.000872 W/kg; SAR(10 g) = 0.00013 W/kg Maximum value of SAR (measured) =
0.00408 W/kg

dB

-10.00

-20.00

-30.00

-40.00

-50.00

0 dB = 0.00408 W/kg = -23.89 dBW/kg
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Date/Time: 05/11/2014

Test Laboratory: Cerpass Lab

DUT: Tablet PC; Type: F5281

Procedure Name: 802.11b 2437MHz Mid Body-Top

Communication System Band: 802.11b; Frequency: 2437 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2437 MHz; ¢ = 1.93 S/m; er = 52.71; p = 1000 kg/m3
Phantom section: Flat Section; Tissue Temp (celsius) - 21°C

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASYS5 Configuration:

e Probe: EX3DV4 - SN3927; ConvF(7.63, 7.63, 7.63); Calibrated: 2014/5/23,;
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1379; Calibrated: 2014/5/19

e Phantom: SAM (30deg probe tilt) with CRP v5.0; Type: QD0O00P40CD

e Measurement SW: DASY52, Version 52.8 (8);

Configuration/802.11b 2437MHz Mid Body-Top/Area Scan (7x14x1): Measurement grid:
dx=12mm, dy=12mm, Maximum value of SAR (measured) = 0.0724 W/kg

Configuration/802.11b 2437MHz Mid Body-Top/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 3.223 V/m; Power Drift = 0.12 dB

Peak SAR (extrapolated) = 0.116 W/kg

SAR(1 g) = 0.049 W/kg; SAR(10 g) = 0.013 W/kg Maximum value of SAR (measured) = 0.0780 W/kg

dB

-10.00

-20.00

-30.00

-40.00

-50.00

0 dB = 0.0780 W/kg = -11.08 dBW/kg
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Date/Time: 05/11/2014

Test Laboratory: Cerpass Lab

DUT: Tablet PC; Type: F5281

Procedure Name: 802.11g 2437MHz Mid Body-Back

Communication System Band: 802.11g; Frequency: 2437 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2437 MHz; ¢ = 1.93 S/m; er = 52.71; p = 1000 kg/m3
Phantom section: Flat Section; Tissue Temp (celsius) - 21°C

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASY5 Configuration:

e Probe: EX3DV4 - SN3927; ConvF(7.63, 7.63, 7.63); Calibrated: 2014/5/23;
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1379; Calibrated: 2014/5/19

e Phantom: SAM (30deg probe tilt) with CRP v5.0; Type: QD0O00P40CD

e Measurement SW: DASY52, Version 52.8 (8);

Configuration/802.11g 2437MHz Mid Body-Back/Area Scan (15x9x1): Measurement grid:
dx=12mm, dy=12mm, Maximum value of SAR (measured) = 0.707 W/kg

Configuration/802.11g 2437MHz Mid Body-Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 5.278 V/m; Power Drift = 0.19 dB

Peak SAR (extrapolated) = 3.30 W/kg

SAR(1 g) = 0.921 W/kg; SAR(10 g) = 0.285 W/kg Maximum value of SAR (measured) = 1.05 W/kg

dB

-10.00

-20.00

-30.00

-40.00

-50.00

0 dB = 1.05 W/kg = 0.21 dBW/kg
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Date/Time: 05/11/2014

Test Laboratory: Cerpass Lab

DUT: Tablet PC; Type: F5281

Procedure Name: 802.11n(20MHz) 2437MHz Mid Body-Back

Communication System Band: 802.11n(20MHz); Frequency: 2437 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2437 MHz; ¢ = 1.93 S/m; er = 52.71; p = 1000 kg/m3
Phantom section: Flat Section; Tissue Temp (celsius) - 21°C

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASY5 Configuration:

e Probe: EX3DV4 - SN3927; ConvF(7.63, 7.63, 7.63); Calibrated: 2014/5/23,;
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1379; Calibrated: 2014/5/19

e Phantom: SAM (30deg probe tilt) with CRP v5.0; Type: QD0O00P40CD

e Measurement SW: DASY52, Version 52.8 (8);

Configuration/802.11n(20MHz) 2437MHz Mid Body-Back/Area Scan (15x9x1): Measurement grid:
dx=12mm, dy=12mm, Maximum value of SAR (measured) = 0.553 W/kg
Configuration/802.11n(20MHz) 2437MHz Mid Body-Back/Zoom Scan (5x5x7)/Cube O:
Measurement grid: dx=8mm, dy=8mm, dz=5mm, Reference Value = 4.234 VV/m; Power Drift = 0.10
dB, Peak SAR (extrapolated) = 2.62 W/kg

SAR(1 g) = 0.745 W/kg; SAR(10 g) = 0.229 W/kg Maximum value of SAR (measured) = 0.792 W/kg

dB

-10.00

-20.00

-30.00

-40.00

-50.00

0 dB=0.792 W/kg = -1.01 dBW/Kg
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8. APPENDIX C. EUT and Test Setup Photos
Note: To see another attachment
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9. APPENDIX D. Probe Calibration Data

Calibration Laboratory of A, Schweizsrischar Kallbrierdienst

Schmid & Partner ao— Sarvice sulsso détalonnage
Engineering AG T s Servizio svizzaro di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland e Swiss Calibration Service

Accrediled by the Swiss Accreditation Sanice (SA5)
The Swiss Accreditation Service is one of the signatories o the EA
Multilateral Agreement for the recognition of calibration cenificates

Accreditation o2 SCS 108

Client Cerpass (Auden) Cartificats No: EX3-3927 May14

|CALIBRATION CERTIFICATE |

‘ Cinject EX30V4 - SMN:3927

Calibratizn procedure(s) QA CAL-01.v8, OA CAL-12.30, QA CAL-14.v4, QA CAL-23.v5,
QA CAL-25.v6

Calibration procedure for dosimetric E-field prabes

Caliraton date: May 23, 2014

Thig calbralion centificale documents the iracaabiity fo national slandards, which realize ihe phygical units of measurements [51)
Thie magsurements and the unseriainties with confidenca probadiity are given on the folicwing pages aad ane pact of the cartficalo.

Al calibeations have been conducied in the closed labomatony facilty: emvironment tempesatuns (22 + 3170 and humidity = 0%

Caflibration Equipment vsed [METE critical for calibraton)

Primary Standards L8 Cal Date {Cerlificate Mo.) Scheduled Calbration

Power matar E44198 511 203674 | 03-Apr-14 (Mo, 247-01511) Apr-15

Power sermor E44120, i | MAY41498087 D3-Api-14 [Mo. 217-015117) fgr-15

Relerancs 3 46 Albaruator SN: 55054 (3c] Dﬁﬂpr—li:i_{lf_ﬂl:l 217-01 515} [ Aor-15

Rederence 30 dB Attenualor SM: 55277 (208} O5-Age- 14 (Mo, 217-016815) | Apr1f

Rederence 30 dB Aenwalor SN: 55128 (304) 03-fgr-14 Mo, 217-01920) Apr-15

Rederence Probe ESIDWE SM: 3013 A0-Digc-13 (Mo EZ3-3013_Dwec1d) Dwec-1d

nas4d SM: GE0 13-Diec-13 (hlo. DAEA-560_Dec1d) [Cac-14
| Secondary Standartis i - Ch\;ﬂ:h Date {in house] Scheduled Chack
| RF ganaratar HF 85480 S 3B4FI0TTO0 4o 98 fin house chack Apr-13) I house chatk: Apr-16
| Metwork Analyzer HP B753E USITAR0585 18-0cl-01 {in housa check Ogl-13) In house check: Od-14 |

e I
Hamsa Function : N
Calibrated by. Clzudio Laublar Lataratary Technician
Aparayed by Kaltja Pokavic Technical Manager

=g s

lsgued: May 23, 214
This caibradion cestificate shal not be reproduced sxcept in full without wnbien approval of the leboraiony, |

Certilicabe Mo, EX3-3027_May14 Page 1 of 11
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasss 43, 8004 Zurich, Switzerland

Schnweizerischer Kalibriardienst
Service suisse d'étalonnege
Servizio svizzero di tfaratura
Swiss Calibration Service

Accradied by the Swise Accrediation Service (SAS) Accreditation No.: SCS 108
Tha Swiss Accreditation Service is one of the signatares ta the EA
Multitateral Agreement far the recagnition of calibration certificatas

Glossary:

TSL tissue simulating liquid

NORMx vz sensitivily in free space

ConwF sensifivity in TSL / MORM:x, v,z

DCP diode compression paint

CF crest factar {1/duty_cycle) of the RF signal

A B CD modulation dependent linearzation paramaters

Polarization g p ratation around probe axis

Polarization 4 B rofation around an axis that is in the plane normal o probe axis (at measurement center),
e, & =0is nomal to probe axis

Caonnector Angle infermation uged in DASY system fo align probe sensor X 1o the robot coordinate systam

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "|EEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorplion Hate (SAR) in the Human Head from Wirgless Communications Devices: Measuramant
Techniques”, June 2013

b) IEC B2209-1, "Procadure to measure the Specific Absorplion Rate (SAR) for hand-held devices used in closa
proximity to the ear (fraquency range of 300 MHZz te 3 GHz)", February 2005

H'Iathnds Applied and Interpretation of Parameters:
NORMy . z: Assessed for E-fisld polarization % = 0 {f < 900 MHz in TEM-cel, { > 1800 MHz: R22 waveguide).
MORMzx v,z are only intermediate values, ie., the uncerainties of NORMzx v,z does not affect the E*-fiekl
uncerainty inside TSL (see balow ConvF).

o NORM{Txyz = NORMx y.z * frequency_responses (see Frequency Response Chart), This linearization is
implemanted in DASY4 software varsions later than 4.2 The uncertainty of the fraquency response is included
in the statad uncertainty of ConvF,

« [Py y,z: DCF are numencal Enearization parameters assessed based on the data of power sweep with CW
signal (mo uncerainty required). DCP does nol depand on frequency nor media.

= PARPAR is the Peak o Average Ratio that is not calibrated but determined based on the signal
charactaristics

& Axy.z Beyz Cxyz Dxyz VRxpZz A B C D are numerical linearzation parameters assessed based an
the data of power sweep for specific modulaton sinal. The pararmeters do not depand on frequency naor
media. VR s the maximum calibration range expressed in RMS voltage acrogs the dicde,

s ConwF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < BOD MHz) and inside waveguide using analytical field distributions based on power
migasuremeants for 1= 800 MHz. The same sedups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given, These parameters are
uged in DASYS software 1o improve probe accuracy close o the boundary, The sansitivity in TSL corresporsds
o NORMx,y,z * ConvF whereby the uncertainty correspands to that given for ComvE. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allaws extending the validity frem £ 50 MHz 1o £ 100
MHz.

«  Spharical isotropy (30 deviation from isofropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna,

«  Sensor Offset; The sensor offsel corresponds 1o the alfset of virtlual measurement center from the probe Bp
(ar probe axs). Mo folerance required.

»  Connector Angla: The anghe is assessed using the nformation gained by determinng the NORAMx (no
uncertainty required).

Cartficate No: EX2-3827_May14 Page 2of 11
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EXZ0DNVYG — 5M:3927 May 23, 2014
Manufactured:  March 8, 2013
Calibrated: May 23, 2014
Calibrated for DASY/EASY Systems
(Mote: non-compatible with DASYZ system!)
Carlificate No: EX3-3937 Mayid Page 3 of 11 R
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EX30NV4- SM:3927 May 23, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3927

Basic Calibration Parameters

| Sensor X Sensor ¥ Sensor £ Unc (k=2)
| Morm (paiiimy )™ 0.57 0.33 061 £ 101 %
[ DCP (mWv)™ 567 6.5 az.4
Modulation Calibration Parameters
¥ [a] Communication System Name A B c Do VR Une™
| dB dB die v (k=2}
v il X 0.0 0.0 106 | 000 | 1932 | a%
¥ 0.0 0.0 1.0 148.7
z 0.0 0.0 10| 13589

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 85%.

: The uncedainties of ko, ¥ Z s net alfact the E*-lield uncerlsinty insice TSL (sea Pages 5 and &)
~ Mumericel linaarization peramaler. undarsnty not requinsd

E Uncertainty is delermined using e mas. deviation from lnear response apolving reciangular detribution and is expressed for the squara af the
fiefd wakue.

Cortificate Mo; EX3-3927 May14 Page 4.of 11
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EXIDV4— SN 3927 My 23, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3927

Calibration Parameter Determined in Head Tissue Simulating Media

f {MHz) © Fa?:iril:tt::;yF cu?g::; i ConvFX | ComFY¥ | ConvFZ | Alpha®™ ?{ﬂpﬁ . IEIE% ims - |
450 435 Q.87 11.02 11.02 11.02 | 0.15 130 | =13.3%
| 850 | 445 02 10.23 10.23 1023 | 043 | 081 | £120%
1750 40,1 1.37 8,55 855 B.55 040 | 080 | £120%
1900 40.0 1.40 8.31 8,31 B.31 060 | 066 | £120%
2100 39.8 1.45 B.47 BAT B.47 056 | 085 | £120%
2450 39.2 1.80 7.48 748 7.48 068 | 059 | £120%
5200 36.0 4.66 5.35 5.35 535 | 030 180 | £131%
5500 356 4.96 4.97 4.a7 4.97 035 | 180 | £131%
5600 355 | 507 4.78 4.78 4.78 040 | 180 | #1341 %
5800 35.3 5.27 4.65 465 465 | 040 | 180 | £131%

= Freguangy vakdity sbowa 300 MHz of + 100 MHz gniy applies far DASY v 4 and higher (see Pags 2], else i is resfrictad o £ 50 MHzZ The
ungerlainty = ihe RSS of the Sonyf uncanainty 81 calibrasion frequenay and the uncertainty far the indicabed freguency band. Aowe 5 GHz
frequency validily can be externded to £ 110 MHz. Freguancy validity below 300 MHz is + 10, 25, 40, 50 anc 70 MHz for ConvF assessments at 30,
64, 128, 150 and 220 MHz respecivaly.

AL Irequencaas below 3 GHz. tha valdity of isswe parametars (¢ and ) can ba relased bo £ 10% if iquid compensalion famula is spplied ba
massured SR veLes, At fraguencies above 3 GHz, tha valdity of lissue parametars [ and o) & resticted o £ 5% The wicerainty 8 the RES of
ihe CanyF unceainty for indcaled targe lisaus parameers,

# AphaDepth are determined during calibration. SPEAG warrants 1hal fe remaining daviabon dus o tha beundary effect after compersation is
alwatys less than £ 1% for frequencies below 3 GHz and below & 2% lor reguencies batwesn 36 GHr at any dstarce larger than half the probe tip
dimmater fram the Soundary

Cerlificate Mo: EX3-2927_May14 Fage 5 of 11
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EX30V4— SN-3927 May 23, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3927

Calibration Parameter Determined in Body Tissue Simulating Media

Relative | Conductivily : Depth” Unet.

fIMHz)® | Parmittivity" {sm) " ConvFX | ConvFY | ConvFZ | Alpha® |  (mm) {k=2}
450 56.7 0.4 1167 | 1167 1167 | 0.0 120 | £133%
850 552 0sg | 9o 5.91 9.91 0.28 118 | +120%
1750 53.4 148 | Bd4S B.45 8.45 0.71 0E4 | £120%
1900 §3.5 1.52 B0 B.10 810 | 038 | 091 £120%
2100 532 162 | B40 A0 8.40 D40 | 087 | £120%
2450 527 1.95 7.63 763 763 0B0 | 050 | £120%
| 5200 48.0 5.30 4.61 461 461 0.40 190 | £131%

5500 48,6 5.65 4,30 4.30 4.30 0.40 190 | £131%

5600 485 5.7 423 | 423 4.23 0.40 190 | £131%
BBO0 | 4832 £.00 425 425 425 | 045 190 | £131%

2 Frequency validily abowe 300 MHEz of £ 100 MHz oniy applies for DASY w4 4 and higher (sea Page 2), #lae it is reslicled o £ 50 MHz The
yrizertainty = the RSS of the Comd uncerainty at calibration fraguency Bnd the uncertamy far the indicabed fregquency band. Above 5 GHE
frequency validity can be satended ko4 110 MHz Frequency validity below 300 MHz is £ 10, 25, 20, 50 and 70 MHz for CanvF assesaments al 30,
4, 128, 150 and Z2) MHZ respeciraly.

" 1 frequencies below 3 GHz. ihe validity of lisswe parameters (x and o) can ba ralaed ba £ 0% if quid compensalion farula is appled to
measured SAR values. AL frequencies above 3 GHz, 1ha valday of lissue parameters [ and «} & restricted 1o £ 5% The uncertainty & the RES of
1ha ConwF uncenainty for indicated targel lissos parameders,

% aiphaDepth are determined during calbeation. SPEAG warranks (hal the semaining daviabon dua ta the boundary effec! afer compensalion is
always lass than + 1% for Trequencies befow 3 GHz and below + 2% for Fequencies balwesan 3-6 GHz af any dstance larger than half the probe tip
damatar irom the boundary,
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Ex3DVa- SN:392T May 23, 2014
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)
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EX300vd-—- SN:3027 May 23, 2074

Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM f=1800 MHz, R22
=0 mw
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Uncertainty of Axial Isotropy Assessment:  0.5% (k=2)
Cerlificate Mo: EX3-3927_May14 Page & of 11
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EX2DVa— SNiag2y Bay 23, 2014

Dynamic Range f(SARead)
(TEM cell , foun= 1300 MHz)

100

904

Input Signal L]

104

10°:

SYE B G o = STL-BIRITE T frrehurd 1" 1-1
10 1|l.'.r' 1ID" 1|U' 0= 10
SAR [mWiem3]

] D
not compensated cornpersated

102 1Iﬂ-' 109
SAR [rvWiem3)]

ol GO e ated COmMpansates

Uncertainty of Linearity Assessment: £ 0.6% (k=2}
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EXA0NI- SR3E2T May 23, 2014

Conversion Factor Assessment

f= B5O MHz WGLS RS (H_conmF) f= 1750 MMz WELS RZ2 (H_convF)
30
".Il.l m a ar L ] i o) l'l 3 w il el Bl ¥ i e

& el ifnm|
Y * s
IIIII s TR daLed
Deviation from Isotropy in Liquid
Error (6, ), f = 900 MHz
10 -0& -0&8 -D4 -02 0.0 0.2 0.4 0.6 0.& 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
Cerificate Mo: EX3-3927_May14 Page 10 of 11
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EX30Vd— SN 3027 May 23, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3927

Other Probe Parameters

Sensor Arrangament Triargular

Connecior Angle {*) 251

Mechanical Surface Delection Mode ) e enabled

Optical Surface Detection Mode - ' disabled

Prabe Overall Length 337 mm

Probe Body Diameter ' 10 mm

Tip Length T amm|

Tip Diametar 2.5mm

Probe Tip to Sensor X Calibrabon Poiit 1 mm

Prabe Tip o Sensor ¥ Calibration Point 1 mm

Prote Tip to Sensor £ Calioration Paint 1 mm
“Recommended Measurement Distanca from Surface 2mm
Cedificale No: EX3-3927_May14 Page 11 of 11
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10. Appendix E. Dipole Calibration Data
Calibration Laboratory of .
Schmid & Partner S ma::;: ugll:.:;m
Engineering AG C servizia svizzzra i taratura
Zeughausstrasse 43, B00M Zurich, Swilkzerand Bwiss Calibratlon Service

Accredited by the Swiss Accraditation Senvics [SAS)
The Swiee Accreditation Sarvice s one of tho signatories ta the EA
Multilataral Agreernent for the recognition of calibration certificates

Calibration procadura|s)

Calibealion data; ﬁzf;}:{?’?é y;{’;/?‘f’jﬂ

Thiz callbration cerificate docunents the traceability 1o nafional sandards, which realize lhe physical wits of measurements (31,
The measurements and the unceraintias with confidence probakility are givan on the follweng pages and ara per of the cerilicats.

All calibrations have been cendustad in tha closed aborabory acilily: envircnment tempeniune (22 + 51°C and humidiy < 70%,

Calibration Equipement used (MATE critical for callbeation)

Callbrated by:

Approved by:

This calibration cenificate shal not be reproduced except in full without written approval of the labortory,

Primary Standards I # Cal Dale (Carfificats No.) Schadulad Calisralion
Pomar meker CPM-4428 BEST4E0T04 01 -Moy-12 (Mo, 217-01840) T3

Powar sensor HF B4 A LS3 7292783 01 -Nene-12 Mo, 217-01640) Oot-13

Refarence 20 0B AHermsalor 5M: 5058 (20%) Od-Agr-13 (Mo 217-01738) Apr-14

Type-H mismetch combinalian SN G473 0B52T  (-Apr-13 (Mo 217-01759) Apr14

Reference Probs ES30VE 5N 3205 23-Dec-12 {Mo. ES3-3205_Decl?) Dac-13

DAES EM: B 25-Apr-13 (Mo, DAE4-E01_hpr13) Apr-14

Secandary Stendards | s Chick Dale (in house) Srheduled Chack
Fower sensar HP 84814 MY 41082317 1E-0GE-02 (in housa chack Det-11) In house check: Cal-13
RF generator A&S SMT-06 100005 Od-Aiig-99 (in house chack Qct-11) In house check: Ocl-13
[Matwork Analyzer HF BTGIE USHY38058E B30 1B-Oob-04 {in house chack Oot-12) In howse check: Oct-13

lssuad; June ¥, 2013

Certificate No: D2450W2-814_Jun13 Page 1 of &
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstresae 43, 8004 Zurich, Swizerland

Schwaelzerischer Kalibrigrdianat
Service sulsee d'étalonnage
Barvizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Sandca (SAS) Acereditation Mo.: SCS 108
The Swiss Accreditation Service is ane of the signataries to the EA

Multifateral Agrecment for the recognition of callbration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x,y.z

MNfA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, "|[EEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, December 2003

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

¢} Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/S 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 Foint 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. Mo uncertainty required.

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

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

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

v  S5AR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR resuit.

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

Cardificate Mo: DR450W2-514 _Jun13 Page 2 of &
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Measurement Conditions
DAZY system configuration, as far as not given on page 1.
DASY Version DASYS ' V52.8.7
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantem
Distance Dipole Conter - TSL 10 mm with Spacer
Zoom Scan Resclution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following parametars and ealculgtions weare applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220 392 1.80 mbodm
Measured Head TSL parameters {220 202)C FHER 1.61 mho'm + 6 %
Head TSL temperature change during test <05°C s
SAR result with Head TSL
SAR averaged over 1 em” {1 g) of Head TSL Candition

SAR measured

250 mW input poser

13.5 Wiky

SAR for nominal Head TSL parametsrs

normalized ta 1%

53.4 Wikg = 17.0 % (ka2

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

condition

SAR measured

250 mW input power

G.24 Wikg

SAR for nominal Head TSL parameters

nomalized 1o 19

24.8 Wikg £ 168.5 % (k=2)

Body TSL parameters
The following parameters and calculstions were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parametera 230G B27 1.95 mham
Measured Body TSL parameters (22.0+02)°C S0926% 2,02 mhodm = 8 %
Body TSL temperature change during test <050 e -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Cardition
SAR measured 250 mW input power 13.2 Wikg

S3AHR for nominal Body TSL parameters

normalized to 1%

51.5 Wikg = 17.0 % (k=2}

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

conditian

SAR measured

250 mW input power

6.07 Wikg

SAR for nominal Body TSL parametars

normalized o 1'%

23.9 W/kg 2 16.5 % (k=2)

Ceartificate No: D2450W2-014_Junid
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Appendix
Antenna Parameters with Head TSL
Impedance, ransformed to fead paint PO +1.9j0
Raturn Loss =23.3dB
Antenna Parameters with Body TSL
Impedance, fransformed to fead paoint 210+35j0
Return Loss -28.0dB8
General Antenna Parameters and Design
Electrical Delay {(one direction) 1.180 ns
After long term use with 100W radisted power, anly a slight warming of the dpole near the feedpoint can be measured,
The dipole is made of standard semirigid coaxial cable. The center condustar of the feeding line is directly connected ta the
second arm of the dipols. The antenna is therefore shent-circuited for DG-signals. On some of the dipoles, small end caps
are added fo the dipole arms in order 1o impreve 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 stil
accarding to the Standand,
Mo excessive force must be applied 1o the dipole arms, because they might band or the soldarad connections near the
feedpoint may be damaged.
Additional EUT Data
Manufactured by SPEAG
Manufactured on December 19, 2012
Carifizate Mo: DP4S0VE-514_Jun1s Page 4 of &
L
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DASYS Validation Report for Head TSL
Date: 07.06.2013
Tesi Laboratory: SPLAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V?2 - SN: 914
Communication System: UID 0 - CW ; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; o = 1.81 Sim; £, = 37.&: p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEAEC/ANSI C63.19-2007)
DASY3S2 Configuration:
+  Probe: ES3IDV3 - SN3205; ConvF(4.52, 4.52, 4.52); Calibrated: 28,12.2012;
= Sensor-Surface: 3mm (Mechanical Swiface Delection)
+ Electronics: DAEA4 Sn601; Calibrated: 25.04.2013
+ Phantom: Flat Phantom 3.0 (front); Type: QDODOPS0AA; Serial: 1001
» DASYSH2 52.8°M1137); SEMCAD X 14.6.10(7164)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=3mm, dz=5mm

Reference Value = 95.695 Vim; Power Drift = 0.05 diR

Peak S5AR (extrupolated) = 28.3 Wikg

SAR(l g) = 13.5 W/kg; SAR(10 g) = 6.24 W/kg

Maximum value of SAR (measured) = 17.6 Wikg

L
i

4,60

~1&.40

-22.00

0dB =17.6 Wikg = 12.46 dBW/kz

Cetilicate Mo: D2450V2-5914_Jun13 Page & of &
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Impedance Measurement Plot for Head TSL
7 odun 20842 @AB:41:98
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DASYS5 Validation Report for Body TSL

Date: 07.06.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450%2; Serial: D2450V2 - SN: 914

Communication System: UID () - CW ; Frequency: 2450 MHz
Medium parameters used: f = 2450 MHz; 5 = 2.02 §/m; & = 50.9; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007 )
DASY52 Conliguration:
= Probe: ES3DV3 - SN3205; ConvF{4.42, 4.42, 4.42); Calibrated: 28.12.2012;
= Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAF4 Sn601; Calibrated: 25.04.2013
» Phantom: Flat Phantom 5.0 (back); Type: QDODOPS0AA: Serial; 1002
= DABYS252ZET(1137); SEMCAD X 14,6, 10(7164)

Dipole Calibration for Body Tissuc/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5Smm, dy=5mm, dz=5mm

Reference Value = 95.693 V/m; Power Drift = 0,01 dB

Peak SAR (extrapolated) = 27.6 Wikg

SAR(1 g} = 13.2 Wikg; SAR(10 £) = 6.07 Wikg

Maximum value of SAR (measured) = 17.5 Wik

-4
280
-13.20

760

0dB=17.5 Wikg = 12.43 dBW/kg

Cerificate Mo: D2450V2-814_Juni3 Page 7 of 8
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Impedance Measurement Plot for Bady TSL
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Appendix F. DAE Calibration Data

Calibration Laboratory of SN, Schweizerischer Kalibrierdienst

Schmid & Partner ey Service suisse d'élalonnage
Engineering AG e Servizio svizzero df taraturs

Zeughausstrasse 43, 8004 Zurich, Switzarland "-f:bﬁ? Swiss Calibration Service

Accredited by the Swizs Acereditation Serece (SAS) Accreditation Na.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

cient  Cerpass (Auden) Certificate No: DAEA-1379_May14
[CALIBRATION CEH‘I_'IFICATE

Ciojact DAE4 - 5D 000 D04 B - SN: 1379

Calibragicn procedurefs) QA CAL-06.v286
Calibration procedure for the data acquisition electronics (DAE)

Calit=alion date; May 19, 2014

Thiz calibration cestilicate documonds 1he fraceability to national standards, which realize the physical uniss of megsurameanls [SI).
The rgasurements and the uncenadtes with conlidence grotabdity arg givan on the following pages and ame part of the centicala.

All ealibrations hava been conducted in the clesed aboraiony facility: anvironmant temperatse (22 = 31°C and hurnidity = 70%.

Calibration Equipment usad (MATE critical for cabioration)

Prirnary Standards 1o Cal Dats {Carfificate Mo.) Schaduled Calibration
Kaithigy Multeneser Typa 2001 SH: 0E102TR =013 (Mo 1 397E) Oet-14
| Sacondary Standands 0 Check Dats (in house} Scheduled Chack
Auter DAE Calibration Unit BE UWE 053 A4 1001 OF-Jan=14 {in house chack) fn bouse chack: Jan-15
Calibrator Bow V2.1 SE UMS 006 AR 1002 OT-Jan-14 {in house chack) In hause check: Jan-15
Mame Furction Signatyre
Calibreted by: Dominiqua Stefen Technician
Fin Bomhgit ]
Approved by w1 Ham Deputy Technical Manager : ;
A LLU.#»-‘

I=sued: May 19, 2014

This caliralion certificate shall not be reproduced excepd in full withiow written appravisl of sha laboratary,

Cerdificate No: DAE4-1379_May14 Page 1ol 5
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

G Schweizarischer Kalibrierdienst

c Service suisse d'étalonnage
Servizio svizzero di taratura

S  swiss Calibration Service

Accreditad by he Swiss Accreditation Sendce (545 Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of callbration certificates

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 naticnal 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 Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset valtage is included in this
measurament.

+  Common mode sensitivify. Influence of a positive or negative common mode veltage on
the differential measurament.

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

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

e Input Offset Measurement: Output voltage and statistical results over a large number of
zero voltage measuraments,

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

» nput resistance: Typical value for information: DAE input resistance at the connector,
during intarnal auto-zeroing and during measurement.

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

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

mades,
Cedificate Mo: DAEA-1370 Mayi1d Page 2 of &
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DC Voltage Measurement
AD - Comverter Heselution nominal
High Range: 1L5E = Buv full range = -100...+300 mV
Low Ranga: 1LEE = BinW | full range = 1. +3m

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time; 3 sac

Calibration Factors ® ¥ z
High Range 403.805 + 0.02% (k=2} | 404.075 + 0.02% (k=2)} | 404.011 £ 0.02% (k=2)
Low Range 3994836 + 1.50% (k=2) | 3.99504 + 1.50% (k=2) | 4.00152 +1.50% (k=2)
Connector Angle
Connector Angle to be used in DASY system 148.5%+£1°
Carificate No: DAE4-1378_May14 Page 3of 5
g
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Appendix
1. DC Voltage Linearity
High Range Reading (uV) Ditference {uV) Error (%)
Channel X + Input 198894.29 -1.98 -0.00
Channel X + Input 19998.30 -1.30 -1
Channel X = Imput - 199498 41 290 =01
Channel ¥ + Inpurt 1549996.73 0.29 0.00
Channel ¥ + Input 1990672 -3.84 -0.02
Channel ¥ - Input -20001.24 012 0.00
Channel Z + Input 19999504 -1.34 -0.00
Channel Z + Input 19098 .92 -1.47 =0.01
Channel Z - Input -20002.08 l -0.85 0.00
Low Range Reading (pV) Difference (uV) Errar ()
Chaninel X + Input 2001.57 .11 0,06
Channel X + Inpurt 201 81 019 0.10
Channel X = Input -198.88 .22 (IR N
Channel ¥ + Input 2001.25 {17 ] Q.02
Channel ¥ + Input 201.42 0.07 Q.03
Channel ¥ - Input -199,14 -0.59 0.30
Channel Z + Input 2001,40 0.60 003
Channel £ + Input 199.50 -1.64 -0.82
Channel Z - Input -158 24 -0.49 0.25

2. Common mode sensitivity
DASY measurement parameters: Auta Zero Time: 3 sec; Measuring time: 3 sac

Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 -17.61 -19.05
- 200 20.93 18.82
Channel ¥ 200 -4.43 -4.38
- 200 4,21 4,00
Channel Z 200 =10.49 =10.31
- 200 8.62 B8.36

3. Channel separation
DASY measurement parameiers: Auto Zem Time: 3 sec; Measuring time: 3 sac

Input Voltage (mV) | Channel X (pV) | Channel ¥ (pV) Channel Z (uV)
Channel X 200 - -0.60 510
Channel Y 200 8.15 . 0.34
Channel £ 200 1042 a.32
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Aulo Zero Time: 3 sec: Measuring time: 3 sec
High Range (LSB) Low Range (LSB)
Channel X 16034 13894
Channel ¥ 16256 124859
Channel Z 15828 155259
5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measunng time: 3 sec
Inpul 1052
Average (V) | min. OMset (uV) | max. Offset (wv) | ™ ?:::““““
Channel X «1.79 -3.29 -0, 79 0.47
Channel ¥ -0 -2.44 181 0.71
Channel Z -0.03 -1.33 240 073
6. Input Offset Current
Maominal Ingut circwitry offset currant on all channals: <2514
7. Input Resistance (Typical walues for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vee) +7.0
Supply (- Vec) 7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA} Transmitting (mA)
Supply (+ Vec) +0.01 +6 +14
Supply (- Vee) =101 -8 -8
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