= TEL : +886 3 4244445

1
Iy,

J Chunghwa Telecom CO., Ltd FAX : +886 3 4202444
Telecommunication Laboratories ADDR. : No. 99, Dianyan Rd., Yang-Mei city, Taoyuan,
Testing Center Taiwan , R.O.C.

E-mail:mhko@cht.com.tw http://www.chttl.com.tw

Report No : TSC-102-10-AP-14-1 (SAR) Date of Issue : Oct. 30,2013

SAR Test Report

Device Under Test : Slate PC
Model No. : S11xxxx (x can be 0-9, A-Z or blank)

Applicant : GIGA-BYTE TECHNOLOGY Co., Ltd.

This Test report applied to the tested sample only.
This report shall not be reproduced in part without prior written permission of
Telecommunication Laboratories Testing & Certification Center, Chunghwa
Telecom Co., Ltd.




1
Iy,

a5 \ N/ ; b, —\

= J Chunghwa Telecom CO., Ltd } \
Telecommunication Laboratories T
Testing & Certification Center

Report No - TSC-102-10-AP-14-1 (SAR)

Applicant : GIGA-BYTE TECHNOLOGY Co., Ltd.

Addr. : No.6, Bau Chiang Road, Hsin-Tien, New Taipei City, 231 Taiwan,

Device Under Test : Slate PC

Trade name : GIGABYTE

Model No. : S11xxxx (x can be 0-9, A-Z or blank)
Manufacturer : GIGA-BYTE TECHNOLOGY Co., Ltd.

Applied Date : Oct. 16, 2013 Date of Sample Arrived : Oct. 18, 2013

Date of Finished : Oct. 28, 2013

Applied standard : IEEE 1528 2003, 47 CFR §2.1093, OET 65 Supplement C 01-01

Cited Document : KDB 447498, 450824, 616217, 248227 FCC DA02-1438

Test Equipment : Refer to page 37

Test Environment : 24°C, 50 % R.H.

Test results : IEEE 1528 2003 Complied
SAR 1g=0.795 W/kg (Maximum), Refer to page 41

Approved by Reviewed by Test Engineer
KoMing Hong | - chy by Ghin fom D
Ko Ming-Hong Chia-cheng Chang Shin-yen Du




= St TS K

= J Chunghwa Telecom CO., Ltd ilaezﬁ,@f *“;T__,I.;T
Telecommunication Laboratories NS 0263
Testing & Certification Center

iy

Report No : TSC-102-10-AP-14-1 (SAR )
TABLE OF CONTENTS
1. GENERAL INFORMATION .ccuuuuceeereressssssssssmssasssssssssssssssssssssssssssssssssssassssssssssssssssssssssssssssssssses

1.1 EUT DESCRIPTION ...enteeteee et et e e e et e e e et e e e e et e e e et e e e e e e e e et e e e eeaneeeeeaeeeereneeeenenraeeenanans
1.2 TEST ENVIRONMENT ....ootttttuieeeeeeettttteeeeeeeeeeetesaeeaaeeessestesssanaessesesesssnnassssessesssnnaaesssssessmmsnnneseees

2. SAR MEASUREMENT SYSTEM ...uuiiiiiiininnensnnsnessensncssssssessssssssssessscsssssssssasssssssessassssssassssssses

2.1 ALSAS-T10U SYSTEM DESCRIPTION .....uuuuuuuuuuuurnrernrnnrssssssssssssssnsssssssssssssssssssssssssssessssssnsssmssss.....
2.2 ISOTROPIC E-FIELD PROBE......cciiiiiiiiiiiiiiieiie ettt ettt e e e e e eesaataareeeeeeeeesassaseeeseeeeeenssnsnees
2.3 BOUNDARY DETECTION UNIT AND PROBE MOUNTING DEVICE .....uuvuuuuiiiiieieieeeieenineeeeenesensssssnsnnnnnnns
2.4 DAQ-PAQ (ANALOG TO DIGITAL ELECTRONICS) ...cccutteeiuiieeniieeeniieeenieeeeireessreesneeesseesssseesnsseesnsseesns
2.5 AXIS ARTICULATED ROBOT ...uuvuiiiiiiiiiiiiiiiiiiiieisiaseisiassesssssssssssssessssssssssassssssnsssssssssesssssnarasanssnnasansnnne
2.6 ALSAS UNIVERSAL WORKSTATION ....cuuvvreiieeeeeieiirreeeeeeeeeenieitnnereeseeeeeemiissssesesseesmmessssssseseseessnsnssens
2.7 PHANTOM TYPES ... uuuuutuuutituuueeieieietetessusuesessssssassasesssaae..————————————.——srsrsrssannnsrsrsrararanrnnrrrnnnrasnrsnnnnrnrnnnne

3. TISSUE SIMULATING LIQUID....cuueersiensuenssnnssannsnesssesssnsssassssnssssssssssssassssssssssssassssssssssssassssasssssssss

3.1 THE COMPOSITION OF THE TISSUE SIMULATING LIQUID .......uuuuuuuueuuueeeeeeeeeeeeeeseeesesesesesnnnsnnennsnsnsnsnnnnes
3.2 TISSUE CALIBRATION RESULT ...iiiiittiiiieeeeeeeetiee e e ettt eeeeee e e e e e tetaaeeeeeseeeeeaasaneaeeseseeessnnnnnesees
3.3 TISSUE DIELECTRIC PARAMETERS FOR HEAD AND BODY PHANTOMS .. .cvveeeeeeeeee e

4. SAR MEASUREMENT PROCEDURE ........uuuveeerrrerersrsrsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssse
4.1 SAR SYSTEM VALIDATION ....ttetttttiuieeeeeeeee et eeeeeeeeeeteennnaessseeessaenennaassesesseesennaaassesseennnnnaaaeseees

4.2 ARRANGEMENT ASSESSMENT SETUP ...eteueetettee et e et e e e eeeaeeeeeeaeeeeeeaeeeeeenaeseeeaaeeeenaaaeeeaanaans 35
4.3 SAR MEASUREMENT PROCEDURE ......ueietettitteeeeeeeeeeeeeeeeeeeeeeeeeteeeenaeeseeseseeesenneaeseeessennnnnnaaaeseees 35

5. SAR EXPOSURE LIMITS ..ucouiiiiiniinieninsninsnnsenssesssessnsssesssessssssessssssssssessassssssssssasssassasssasssssssassases 36

6. TEST EQUIPMENT LIST ...couuiniiniinnnnnsuinsinnsnnnsnssssnssssssssssssssssssssssssssssssssssssssasssssssssssssssssssssssssss 37

7. MEASUREMENT UNCERTAINTY a.cuuioiniiniiniininsninsncsnnssnsssesnsssesssssssssssssssssesssssssssasssassssssassss 38

8 SAR TEST RESULTS auuuieiintinnientenstenssensnssssnssssssssssssssssssssssssssssssssssssssssssssssssssssassssssssssssssssssssss 39

9. EUT PHOTOGRAPHS ....uuoriietiniennnnennesesssesssessnsssesssssssssssssssssssssessassasssssssasssasssessassassssassasss 43

A. TEST CONFIGURATIONS AND TEST DATA ..cucooiinenrriinnsrensnessnnssesssessassssssasssassssssssssasssssae 50
A.1 TEST CONFIGURATION......ccuiiiiitiiieieieientett ettt sttt et 50

A2 LIQUID LEVEL PHOTO....coii ettt ettt e e e st e e s sistaae e e snnaeaeesssaaaeennssneaeanns
A.3 TISSUE LIQUIDS DIELECTRIC PARAMETER..........cceiiiiiiieieeitiieeeeciteeeeeiteeeeeeaveeeeesaaaeeeesanaeeeeans
A.3.1 TISSUE LIQUIDS DIELECTRIC MEASUREMENT DATA ....ccccuvtieeeiurieeeesirreeeennreeeesnsreeeesnssneeeans
ALA. TEST DATA ettt ettt et e st e e st e et e e e bt e e s st e e sabteesnbeeesnbeeeeaseeennseas

A.4.1 802.11B MODE 2.4GHZ BAND REAR SMM SPACE ......uuuuuuuuuuueuernrnuerseesssssssssesssssssssssssnssennesnnn. 56
A.4.2 802.11A MODE 5.2GHZ BAND REAR SMM SPACE ......ccooviiurrreiieeeeeeeceieeeeeeeeeeeeecirreeeeeeeeeeennnnees 71
A.4.3 802.11A MODE 5.6 GHZ BAND REAR SMM SPACE ......uuuuuuuuiuuenerninrernsnennssssssnsssssssssssssssssnnssnnnnnne 91
A.4.4 802.11A MODE 5.8GHZ BAND REAR SMM SPACE .......ccootmiutireiieeeeeeeeeeineeeeeeeeeeeeeetveeeeeeeeeeennns 111
A.4.5 DIPOLE CALIBRATION DATA .....ooiiiiiiiiiiiiie oottt eeee e e e e e st e e e e e e e s eesareeeeeeeeeeennns 131
A.4.6 PROBE CALIBRATION DATA ...ouuuiiiiiiiiiiiiiieiiiiiiisiieetstasessasssssssssssassssssssssssssssssssssssssssssssssnssssrssnnes 139



R =
= ao>—"- (TAF)
= J Chunghwa Telecom CO., Ltd 3]%& et

. . . % //—-—_::\ < Testing Laboratary
Telecommunication Laboratories Bl 0263

Testing & Certification Center

Report No : TSC-102-10-AP-14-1 (SAR)

1. General Information

1.1 EUT Description

Product Name
Slate PC
Trade Name GIGABYTE
Model No. S11xxxx (x can be 0-9, A-Z or blank)

Operation Frequency

WiF1 and Bluetooth 2400-2483.5MHz; WiFi 802.11a, 802.11n
and 802.11ac 5180-5320MHz, 5500-5700MHz, 5745-5825MHz

FCC ID JCK3160HMW

Antenna Type INTERNAL (IFA)

Device Category Portable

Battery GAS-F20 LI-ION Polymer Battery Pack
'WLAN/Bluetooth Module Intel 3160HMW

RF Exposure Environment Uncontrolled

Output Power
(Conducted)

Please refer to P.39

1.2 Test Environment

Ambient conditions in the laboratory:

Items Required Actual
Temperature (°C) 24 See first page
Humidity (%RH) 55 See first page
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2. SAR Measurement System

2.1 ALSAS-10U System Description

ALSAS-10-U is fully compliant with the technical and
scientific requirements of IEEE 1528, IEC 62209,
EN50361,CENELEC, ARIB, ACA, and the Federal
Communications Commission. The system comprises of a six
axes articulated robot which utilizes a dedicated controller.
ALSAS-10U wuses the latest methodologies and FDTD
modeling to provide a platform which is repeatable with
minimum uncertainty.

2.1.1 Applications

Predefined measurement procedures compliant
with the guidelines of CENELEC, IEEE, 1EC,
FCC, etc are utilized during the assessment for
the device. Automatic detection for all SAR
maximum are embedded within the core architecture for the system, ensuring that peak locations used for
centering the zoom scan are within a Imm resolution and a 0.05mm repeatable position. System
operation range currently available up-to 6 GHz in simulated tissue.

2.1.2 Area Scans
Area scans are defined prior to the measurement process being executed with a user defined variable
spacing between each measurement point (integral) allowing low uncertainty measurements to be
conducted. Scans defined for FCC applications utilize a 10mm? step integral, with Imm interpolation used
to locate the peak SAR area used for zoom scan assessments.

Where the system identifies multiple SAR peaks (which are within 25% of peak value) the system will
provide the user with the option of assessing each peak location individually for zoom scan averaging.
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2.1.3 Zoom Scan (Cube Scan Averaging)

The averaging zoom scan volume utilized in the ALSAS-10U software is in the shape of a cube and the
side dimension of a 1 g or 10 g mass is dependent on the density of the liquid representing the simulated
tissue. A density of 1000 kg/m? is used to represent the head and body tissue density and not the phantom
liquid density, in order to be consistent with the definition of the liquid dielectric properties, i.e. the side
length of the 1 g cube is 10mm, with the side length of the 10 g cube 21,5mm.

When the cube intersects with the surface of the phantom, it is oriented so that 3 vertices touch the surface
of the shell or the center of a face is tangent to the surface. The face of the cube closest to the surface is
modified in order to conform to the tangent surface.

The zoom scan integer steps can be user defined so as to reduce uncertainty, but normal practice for
typical test applications (including FCC) utilize a physical step of 7x7x7 (Smmx5mmx5mm) providing a
volume of 30mm in the X & Y axis, and 30mm in the Z axis.

2.1.4 ALSAS-10U Interpolation and Extrapolation Uncertainty

The overall uncertainty for the methodology and algorithms the used during the SAR calculation was
evaluated using the data from IEEE 1528 based on the example 3 algorithm:

— o ﬂ—'

a- i
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1]
=1

2.2 Isotropic E-Field Probe

The isotropic E-Field probe has been fully calibrated and assessed for isotropicity, and boundary effect
within a controlled environment. Depending on the frequency for which the probe is calibrated the
method utilized for calibration will change. A number of methods is used for calibrating probes, and
these are outlined in the table below:

Calibration Frequency Air Calibration Tissue Calibration
2450MHz TEM Cell Temperature

The E-Field probe utilizes a triangular sensor arrangement as detailed in the diagram below:
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Dipole Sensor

O Detector
Diode

SAR is assessed with a calibrated probe which moves at a default height of Smm from the center of the
diode, which is mounted to the sensor, to the phantom surface (in the Z Axis). The Smm offset height has
been selected so as to minimize any resultant boundary effect due to the probe being in close proximity to
the phantom surface.

The following algorithm is an example of the function used by the system for linearization of the output
from the probe when measuring complex modulation schemes.

I = B

dep,

2.2.1 Isotropic E-Field Probe Specification

Calibration in Air

Frequency Dependent
Below 2GHz Calibration in air performed in a TEM Cell
Above 2GHz Calibration in air performed in waveguide

Sensitivity

0.70 pV/(V/mY to 0.85 pV/(V/m)?

Dynamic Range

0.0005 W/kg to 100W/kg

Isotropic Response

Better than 0.2dB

Diode Compression point
(DCP)

Calibration for Specific Frequency

Probe Tip Radius < S5Smm
Sensor Offset 1.56 (+/- 0.02mm)
Probe Length 290mm
Video Bandwidth @ 500 Hz: 1dB
@1.02 KHz: 3dB
Boundary Effect Less than 2% for distance greater than 2.4mm

Spatial Resolution

Diameter less than Smm Compliant with Standards
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2.3 Boundary Detection Unit and Probe Mounting Device

ALSAS-10U incorporates a boundary detection unit with a sensitivity of 0.05mm for detecting all types of
surfaces. The robust design allows for detection during probe tilt (probe normalize) exercises, and utilizes
a second stage emergency stop. The signal electronics are fed directly into the robot controller for high
accuracy surface detection in lateral and axial detection modes (X, Y, & 7).

The probe is mounted directly onto the Boundary Detection unit for accurate tooling and displacement
calculations controlled by the robot kinematics. The probe is connect to an isolated probe interconnect
where the output stage of the probe is fed directly into the amplifier stage of the Daqg-Paq

2.4 Daq-Paq (Analog to Digital Electronics)

ALSAS-10U incorporates a fully calibrated Dag-Paq (analog to digital conversion system) which has a 4
channel input stage, sent via a 2 stage auto-set amplifier module. The input signal is amplified accordingly
so as to offer a dynamic range from 5uV to 800mV. Integration of the fields measured is carried out at
board level utilizing a Co-Processor which then sends the measured fields down into the main
computational module in digitized form via an RS232 communications port. Probe linearity and duty
cycle compensation is carried out within the main Daq-Paq module.

ADC 12 Bit

Amplifier Range 20mV to 200mV and 150mV to 800mV

Field Integration Local Co-Processor utilizing proprietary integration
algorithms

Number of Input Channels 4 in total 3 dedicated and 1 spare

Communication Packet data via RS232

2.5 Axis Articulated Robot

ALSAS-10U utilizes a six axis articulated robot, which is controlled
using a Pentium based real-time movement controller. The movement
kinematics engine utilizes proprietary (Thermo CRS) interpolation and
extrapolation algorithms, which allow full freedom of movement for
each of the six joints within the working envelope. Utilization of joint 6
allows for full probe rotation with a tolerance better than 0.05mm
around the central axis.

r 1 .#‘ :

W
Robot/Controller Manufacturer Thermo CRS
Number of Axis Six independently controlled axis
Positioning Repeatability 0.05mm
Controller Type Single phase Pentium based C500C
Robot Reach 710mm
Communication RS232 and LAN compatible
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2.6 ALSAS Universal Workstation

ALSAS Universal workstation allows for repeatability and fast adaptability. It allows users to do
calibration, testing and measurements using different types of phantoms with one set up, which
significantly speeds up the measurement process.

2.7 Phantom Types

The ALSAS-10U allows the integration of multiple phantom types. SAM Phantoms fully compliant with
IEEE 1528 EN50361 Universal Phantom, and Universal Flat.

2.7.1 APREL Laboratories Universal Phantom
The Universal Phantom is used on the ALSAS-10U as a system
validation phantom. The Universal Phantom has
been fully validated both experimentally from 800MHz to
6GHz and numerically using XFDTD numerical software.
The shell thickness is 2mm overall, with a 4mm spacer
located at the NF/MB intersection providing an overall
thickness of 6mm in line with the requirements of IEEE-1528.
The design allows for fast and accurate measurements, of
handsets, by allowing the conservative SAR to be evaluated at on frequency for both left and right head
experiments in one measurement.
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3. Tissue Simulating Liquid
3.1 The composition of the tissue simulating liquid
INGREDIENT| 900MHz 850MHz 1900MHz | 1900MHz | 2450MHz | 2450MHz
(% Weight) Head Body Head Body Head Body
Water 40.92% 53.92% 52.64% 68.64% 73.2 70.2
Salt 1.48% 0.98% 0.36% 0.36% 0.04 0.1
Sugar 56.5% 44.5% 0% 0% 0% 0%
HEC 0.40% 1% 0% 0% 0% 0%
Preventol 0.10% 0.10% 0% 0% 0% 0%
DGBE 0% 0% 47.0% 31.0% 26.7% 29.7%

* 5200, 5600 and 5800MHz Tissues recipes refer to IEC 62209-2.

3.2 Tissue Calibration Result

The dielectric parameters of the liquids were verified prior to the SAR evaluation using
APREL Dielectric Probe Kit and Anritsu MS4623B Vector Network Analyzer

Head Tissue Simulant Measurement

Nov. 29 2012

Dielectric Parameters

Tissue Temp.

Frequency o

Description €; o [s/m] [°C]
[MHz]
38.1 1.79 22.0
Reference result 39.2+ 5% 1.80 £ 5% N/A
2450 MHz .
+ 5% window 38.1 1.79 22.0
Body Tissue Simulant Measurement Oct. 21 2013

Dielectric Parameters

Tissue Temp.

Frequency o
Description €; o [s/m] [°C]
[MHz]
533 1.98 24.0
Reference result 52.7+ 5% 1.95 + 5% N/A
2450 MHz )
+ 5% window 533 1.89 24.0
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Head Tissue Simulant Measurement Oct. 28 2013
Dielectric Parameters Tissue Temp.
Frequency o
Description €r o [s/m] [°C]
[MHZz]
35.15 4.81 24.0
Reference result 36.0+ 5% 4.65 + 5% N/A
5200 MHz .
+ 5% window 35.15 4.81 24.0
Body Tissue Simulant Measurement Oct. 22 2013

Dielectric Parameters

Tissue Temp.

Frequency o

Description €; o [s/m] [°C]
[MHz]
48.7 5.22 24.0
Reference result 49.01+ 5% 5.30 £ 5% N/A
5200 MHz )
+ 5% window 48.7 5.22 24.0
Head Tissue Simulant Measurement Oct. 28 2013

Dielectric Parameters

Tissue Temp.

Frequency o

Description €r o [s/m] [°C]
[MHz]
34.1 4.97 24.0
Reference result 35.5+ 5% 5.06 + 5% N/A
5600 MHz )
+ 5% window 34.1 4.97 24.0
Body Tissue Simulant Measurement Oct. 23 2013

Frequency

Dielectric Parameters

Tissue Temp.

Description €; G [s/m] [°C]
[MHZz]
49.0 5.70 24.0
Reference result 48.47+ 5% 5.76 = 5% N/A
5600 MHz .
+ 5% window 49.0 5.70 24.0

10
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Head Tissue Simulant Measurement Oct. 28 2013
Dielectric Parameters Tissue Temp.
Frequency _
Description e G [s/m] [°C]
[MHZz]
34.9 5.33 24.0
Reference result 35.3+ 5% 527+ 5% N/A
5800 MHz )
+ 5% window 34.9 5.33 24.0
Body Tissue Simulant Measurement Oct. 21 2013
Dielectric Parameters Tissue Temp.
Frequency _
Description e G [s/m] [°C]
[MHZz]
459 5.87 24.0
Reference result 48.2+ 5% 6.00 = 5% N/A
5800 MHz )
+ 5% window 45.9 5.87 24.0

* 5200MHz and 5600MHz tissues dielectric parameters were interpolted.
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3.3 Tissue Dielectric Parameters for Head and Body Phantoms

The head tissue dielectric parameters recommended by the IEEE SCC-34/SC-2 in P1528 have been
incorporated in the following table. These head parameters are derived from planar layer models
simulating the highest expected SAR for the dielectric properties and tissue thickness variations in a
human head. Other head and body tissue parameters that have not been specified in P1528 are derived
from the tissue dielectric parameters computed from the 4-Cole-Cole equations described in Reference
[12] and extrapolated according to the head parameters specified in P1528.

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 43.5 0.87 56.7 0.94
835 41.5 0.90 55.2 0.97
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 1.40 533 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

* 5200MHz and 5600MHz tissues dielectric parameters were interpolted.
(e, = relative permittivity, o = conductivity and p = 1000 kg/m’)

Tissue parameters reference at the FCC website:
http://transition.fcc.gov/oet/rfsafety/dielectric.html

12
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4. SAR Measurement Procedure

4.1 SAR System Validation

4.1.1 Validation Dipoles

...... - The dipoles used is based on the IEEE-1528 standard, and is
| s " cqmphed w1th mechanical and electrical specifications in line
‘-\ P e with the requirements of both IEEE and FCC Supplement C.
\ T the table below provides details for the mechanical and
= IR electrical specifications for the dipoles.
s
~1 8
conxial feed RN g
i
s - /E -
Frequency L (mm) h (mm)
900 MHz 149 83.9
1900 MHz 68 39.5
2450MHz 51.5 30.4
5200 MHz 23.6 14.0
5600 MHz 21.6 12.6
5800 MHz 21.6 12.6
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4.1.2 Validation Result

; \_.‘)
Z{/_//':\H:Q"\“‘-; Testing Laboraters
Yl NS 0263
g mi 14

Frequency Power SAR|, Power Drift Date
(MHz) (mw/g) (%)
2450 1 W 50.754 - Nov. 14 2012 cal.
250mW 12.926 -4.395 Nov. 29 2012
Normalize to 1 W 51.70
Frequency Power SAR|, Power Drift Date
(MHz) (mw/g) (%)
5200 1W 62.90 - *x
250mW 16.184 6.80 Oct. 28 2013
Normalize to 1 W 64.736
Frequency Power SAR;, Power Drift Date
(MHz) (mw/g) (%)
5600 W *61.47 - *x
250mW 14.498 4.249 Oct. 28 2013
Normalize to 1 W 57.992
Frequency Power SAR|, Power Drift Date
(MHz) (mw/g) (%)
5800 1W 58.30 - *x
250mW 14.360 9.568 Oct. 28 2013
Normalize to 1 W 57.440

* value interpolated
** values are compared with calibrated dipoles.
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2450MHz System val i dation

Report Date

By Oper at or
Measur enment Date
Starting Tine
End Ti me
Scanni ng Ti nme

Pr oduct Data

Devi ce Nane
Serial No.

Type

Model

Frequency

Max. Transmt Pw
Drift Time
Lengt h

W dt h

Dept h

Ant enna Type
Orientation
Power Drift-Start

Power Drift-Fi nishE

Power Drift (%
Pi cture

Phant om Dat a

Nanme

Type

Size (MM
Serial No.
Location
Description
Ti ssue Data
Type

Serial No.
Frequency

Last Calib. Date :
Tenperature :
Anmbi ent Tenp.

Hum dity

Epsi |l on

Si gma

Density

Probe Dat a

Nane

Model

SAR Test Report

29- Nov- 2012
123
29- Nov- 2012

29- Nov-2012 10:26: 07 AM
29- Nov-2012 10:43:16 AM

1029 secs

val i dati on
123

O her

2450
2450. 00 VHz
0.25 W

0 mn(s)

45 mMm

3 mm

2 mm

| nt er nal
Rot at ed Left 90°
15. 076 WKkg
14. 414 WKkg
-4, 395

APREL- Uni

Uni - Phant om
280 x 280 x 200
User Defi ne
Cent er

Uni _Phant om

HEAD

2450

2450. 00 MHz

29- Nov- 2012
22.00 °C

22.00 °C

55. 00 RH%

38.10 F/'m

1.79 S/I'm

1000. 00 kg/cu. m

Probe 257 - CHTL
E020

15
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Type
Serial No.

Last Calib. Date 5

Frequency

Duty Cycle Factor:
Conversi on Factor:
Probe Sensitivity:
Conpr essi on Poi nt:

O fset

Measur enent Dat a
Crest Factor
Scan Type

Ti ssue Tenp.

Anbi ent Tenp.
Set-up Date
Set-up Tine

Area Scan

Zoom Scan

O her Data
DUT Position
Separ ati on
Channel

E-Field Triangle

257

14- Nov- 2012
2450. 00 MHz
1

5

1.20 1.20 1.20
95. 00 nV
1.56 mMm

1

Conpl et e
22.00 °C
22.00 °C
29- Nov- 2012
10: 25: 51 AM

WAALE

5x5x1 : Measurenent x=15mm y=15nm z=4mm
5x5x8 : Measurenent x=8nm y=8mm z=4mm

Rot at ed Left 90°

0
Md
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Report No : TSC-102-10-AP-14-1 (SAR )
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SEE0000 |

Z240000 |

o Aals )

1 gram SAR val ue : 12.926 WKkg
Area Scan Peak SAR : 14.698 Wkg
Zoom Scan Peak SAR : 29.524 WKkg
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Report No : TSC-102-10-AP-14-1 (SAR)
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Exposure Assessnent Measurenent Uncertainty

Sour ce of Tol erance | Probability | Divisor c,’ St andard
Uncertainty Val ue Distribution (1- Uncertainty
9) (1-9) %
Measur enent Systen
Probe Calibration 3.5 nor nal 1 1 3.5
Axi al |sotropy 3.7 rect angul ar /3 (1- 1.5
Cp) 1/ 2
Hem spheri cal 10.9 rect angul ar /3 Jcp | 4.4
| sot ropy
Boundary Effect 1.0 rect angul ar /3 1 0.6
Linearity 4.7 rect angul ar /3 1 2.7
Detection Limt 1.0 rectangul ar /3 1 0.6
Readout El ectronics 1.0 nor mal 1 1 1.0
Response Ti ne 0.8 rect angul ar /3 1 0.5
Integration Tine 1.7 rect angul ar /3 1 1.0
RF Anbi ent Condition | 3.0 rect angul ar /3 1 1.7
Probe Positi oner 0.4 rect angul ar /3 1 0.2
Mech.
Restriction
Pr obe Positioning 2.9 rect angul ar /3 1 1.7
with respect to
Phant om Shel |
Ext rapol ati on and 3.7 rect angul ar /3 1 2.1
I ntegration
Test Sanpl e 4.0 nor mal 1 1 4.0
Posi ti oni ng
Devi ce Hol der 2.0 nor nal 1 1 2.0
Uncertainty
Drift of Qutput 4.4 rect angul ar /3 1 2.5
Power
Phant om and Set up
Phant om 3.4 rect angul ar /3 1 2.0
Uncert ai nty(shape &
t hi ckness tol erance)
Liquid 5.0 rect angul ar /3 0.7 2.0
Conductivity(target)
Li quid 0.6 nor nal 1 0.7 0.4
Conductivity(neas.)
Liquid 5.0 rect angul ar /3 0.6 1.7
Pernmittivity(target)
Li quid 2.8 nor mal 1 0.6 1.7
Permttivity(neas.)
Conbi ned Uncertainty RSS 9.7
Conbi ned Uncertainty Nor mal (k=2) 19. 4

(coverage factor=2)
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Report No : TSC-102-10-AP-14-1 (SAR)
5200VHz System val i dation

Report Date

By Operat or
Measur enent Date
Starting Tine
End Ti nme
Scanni ng Ti ne

Pr oduct Data

Devi ce Nane
Serial No.

Type

Model

Frequency

Max. Transmt Pw
Drift Tinme
Length

W dt h

Dept h

Ant enna Type
Oientation
Power Drift-Start

Power Drift-Fi nishE

Power Drift (9
Picture

Phant om Dat a

Nane

Type

Size (MM
Serial No.
Locati on
Descri ption
Ti ssue Data
Type

Serial No.
Frequency

Last Calib. Date :
Tenper ature :
Ambi ent Tenp.

Hum dity

Epsi | on

Si gma

Density

Probe Data

Nane

Model

Type

Serial No.

SAR Test Report

28-Cct -2013

123

28-Cct -2013

28-Cct-2013 10: 06: 07 AM
28-Cct-2013 10:23:25 AM
1038 secs

val i dati on

| nt er nal
Touch

19. 349 Wkg
20. 665 Wkg
6. 800

APREL- Uni

Uni - Phant om
280 x 280 x 200
User Defi ne
Cent er

Uni _Phant om

HEAD

5200

5200. 00 VHz
28-Cct - 2013
24.00 °C

24.00 °C

50. 00 RH%

35.15 F/'m

4.81 S/'m

1000. 00 kg/cu. m

Probe 257 - CHTL
E020
E-Field Triangle
257
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Report No : TSC-102-10-AP-14-1 (SAR)

Last Calib. Date :

Frequency

Duty Cycle Fact or
Conversi on Factor:
Probe Sensitivity:
Conpr essi on P0|nt

O fset

Measur enent Dat a

Crest Factor
Scan Type
Ti ssue Tenp.

Anbi ent Tenp.

Set-up Date
Set-up Tine
Area Scan
Zoom Scan

O her Data
DUT Position
Separ ati on
Channel

14- Nov- 2012
5200. 00 Mz
1

3.8

1.20 1.20 1.

95.00 nmv
1.56 mMm

1

Conpl et e
24.00 °C
24.00 °C
28- Cct - 2013
9:46: 10 AM

WAALE

4x6x1 : Measurenent x=15mm y=15mm z=4mm
5x5x8 : Measurenent x=8nm y=8mm z=4mm

Touch

0
Md
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Report No : TSC-102-10-AP-14-1 (SAR )

1 gram SAR val ue 16. 184 Wkg
10. 833 Wkg

Area Scan Peak SAR :
Zoom Scan Peak SAR : 49.639 Wkg
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\\,\n-|||j,f
S 'y,

e
- -
AT
mma

Exposure Assessnent Measurenent Uncertainty

Sour ce of Tol erance | Probability | Divisor c,’ St andard
Uncertainty Val ue Distribution (1- Uncertainty
9) (1-9) %
Measur enent Systen
Probe Calibration 3.5 nor nal 1 1 3.5
Axi al |sotropy 3.7 rect angul ar /3 (1- 1.5
Cp) 1/ 2
Hem spheri cal 10.9 rect angul ar /3 Jcp | 4.4
| sot ropy
Boundary Effect 1.0 rect angul ar /3 1 0.6
Linearity 4.7 rect angul ar /3 1 2.7
Detection Limt 1.0 rectangul ar /3 1 0.6
Readout El ectronics 1.0 nor mal 1 1 1.0
Response Ti ne 0.8 rect angul ar /3 1 0.5
Integration Tine 1.7 rect angul ar /3 1 1.0
RF Anbi ent Condition | 3.0 rect angul ar /3 1 1.7
Probe Positi oner 0.4 rect angul ar /3 1 0.2
Mech.
Restriction
Pr obe Positioning 2.9 rect angul ar /3 1 1.7
with respect to
Phant om Shel |
Ext rapol ati on and 3.7 rect angul ar /3 1 2.1
I ntegration
Test Sanpl e 4.0 nor mal 1 1 4.0
Posi ti oni ng
Devi ce Hol der 2.0 nor nal 1 1 2.0
Uncertainty
Drift of Qutput 6.8 rect angul ar /3 1 3.9
Power
Phant om and Set up
Phant om 3.4 rect angul ar /3 1 2.0
Uncert ai nty(shape &
t hi ckness tol erance)
Liquid 5.0 rect angul ar /3 0.7 2.0
Conductivity(target)
Li quid 2.3 nor nal 1 0.7 1.6
Conductivity(neas.)
Liquid 5.0 rect angul ar /3 0.6 1.7
Pernmittivity(target)
Li quid 2.1 nor mal 1 0.6 1.3
Permttivity(neas.)
Conbi ned Uncertainty RSS 10. 2
Conbi ned Uncertainty Nor mal (k=2) 20.5

(coverage factor=2)
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Report No : TSC-102-10-AP-14-1 (SAR)
5600MHz System val i dation

Report Date

By Operat or
Measur enent Date
Starting Tine
End Ti nme
Scanni ng Ti ne

Pr oduct Data

Devi ce Nane
Serial No.

Type

Model

Frequency

Max. Transmt Pw
Drift Tinme
Length

W dt h

Dept h

Ant enna Type
Oientation
Power Drift-Start

Power Drift-Fi nishE

Power Drift (9
Picture

Phant om Dat a

Nane

Type

Size (MM
Serial No.
Locati on
Descri ption
Ti ssue Data
Type

Serial No.
Frequency

Last Calib. Date :
Tenper ature :
Ambi ent Tenp.

Hum dity

Epsi | on

Si gma

Density

Probe Data

Nane

Model

SAR Test Report

28-Cct -2013

123

28-Cct -2013

28-Cct-2013 11:03:32 AM
28-Cct-2013 11:20:35 AM
1023 secs

val i dati on
5600
O her

| nt er nal
Touch

18. 541 Wkg
19. 329 Wkg
4.249

APREL- Uni

Uni - Phant om
280 x 280 x 200
User Defi ne
Cent er

Uni _Phant om

HEAD

5600

5600. 00 MHz
28-Cct - 2013
24.00 °C

24.00 °C

50. 00 RH%

34.10 F/'m

4.97 SI'm

1000. 00 kg/cu. m

Probe 257 - CHTL
E020

25



iy,

= JF Chunghwa Telecom CO., Ltd

Telecommunication Laboratories
Testing & Certification Center

Report No : TSC-102-10-AP-14-1 (SAR)

Type
Serial No.

Last Calib. Date 5

Frequency

Duty Cycle Factor:
Conversi on Factor:
Probe Sensitivity:
Conpr essi on Poi nt:

O fset

Measur enent Dat a
Crest Factor
Scan Type

Ti ssue Tenp.

Anbi ent Tenp.
Set-up Date
Set-up Tine

Area Scan

Zoom Scan

O her Data
DUT Position
Separ ati on
Channel

E-Field Triangle

257

14- Nov- 2012
5600. 00 MHz
1

3.6

1.20 1.20 1.20
95. 00 nV
1.56 mMm

1

Conpl et e
24.00 °C
24.00 °C
28- Cct - 2013
11: 03: 05 AM

WAALE

4x6x1 : Measurenent x=15mm y=15mm z=4mm
5x5x8 : Measurenent x=8nm y=8mm z=4mm

Touch

0
Md
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Report No : TSC-102-10-AP-14-1 (SAR )

1 gram SAR val ue 14. 498 W kg
Area Scan Peak SAR : 10.185 Wkg
45. 936 W kg

Zoom Scan Peak SAR :

-
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Exposure Assessnent Measurenent Uncertainty

Sour ce of Tol erance | Probability | Divisor c,’ St andard
Uncertainty Val ue Distribution (1- Uncertainty
9) (1-9) %
Measur enent Systen
Probe Calibration 3.5 nor nal 1 1 3.5
Axi al |sotropy 3.7 rect angul ar /3 (1- 1.5
Cp) 1/ 2
Hem spheri cal 10.9 rect angul ar /3 Jcp | 4.4
| sot ropy
Boundary Effect 1.0 rect angul ar /3 1 0.6
Linearity 4.7 rect angul ar /3 1 2.7
Detection Limt 1.0 rectangul ar /3 1 0.6
Readout El ectronics 1.0 nor mal 1 1 1.0
Response Ti ne 0.8 rect angul ar /3 1 0.5
Integration Tine 1.7 rect angul ar /3 1 1.0
RF Anbi ent Condition | 3.0 rect angul ar /3 1 1.7
Probe Positi oner 0.4 rect angul ar /3 1 0.2
Mech.
Restriction
Pr obe Positioning 2.9 rect angul ar /3 1 1.7
with respect to
Phant om Shel |
Ext rapol ati on and 3.7 rect angul ar /3 1 2.1
I ntegration
Test Sanpl e 4.0 nor mal 1 1 4.0
Posi ti oni ng
Devi ce Hol der 2.0 nor nal 1 1 2.0
Uncertainty
Drift of Qutput 4.2 rect angul ar /3 1 2.5
Power
Phant om and Set up
Phant om 3.4 rect angul ar /3 1 2.0
Uncert ai nty(shape &
t hi ckness tol erance)
Liquid 5.0 rect angul ar /3 0.7 2.0
Conductivity(target)
Li quid 1.4 nor nal 1 0.7 0.0
Conductivity(neas.)
Liquid 5.0 rect angul ar /3 0.6 1.7
Pernmittivity(target)
Li quid 1.4 nor mal 1 0.6 0.0
Permttivity(neas.)
Conbi ned Uncertainty RSS 9.6
Conbi ned Uncertainty Nor mal (k=2) 19.1

(coverage factor=2)
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Report No : TSC-102-10-AP-14-1 (SAR)
5800MHz System val i dation

Report Date

By Operator
Measur enent Date
Starting Tine
End Tinme
Scanni ng Ti nme

Pr oduct Data

Devi ce Name
Serial No.

Type

Model

Frequency

Max. Transmt Pw
Drift Tinme
Lengt h

W dt h

Dept h

Ant enna Type
Oientation
Power Drift-Start

Power Drift-Fi nish;

Power Drift (%
Pi cture

Phant om Dat a
Nane

Type

Size (mMM
Serial No.
Locati on
Description

Ti ssue Dat a

Type
Serial No.
Frequency

Last Calib. Date :
Tenperature :
Ambi ent Tenp.

Hum dity

Epsi |l on

Si gma

Density

Probe Data

Nanme

Model

Type

SAR Test Report

28-Cct -2013

123

28-Cct -2013

28-Cct-2013 10:31:38 AM
28-Cct-2013 10:48:48 AM
1030 secs

val i dati on

| nt er nal
Touch

16. 273 Wkg
17.830 Wkg
9. 568

APREL- Uni

Uni - Phant om
280 x 280 x 200
User Defi ne
Center

Uni _Phant om

HEAD

5800

5800. 00 MHz

28- Cct - 2013
24.00 °C

24.00 °C

50. 00 RH%

34.90 F/'m

5.33 S/'m

1000. 00 kg/cu. m

Probe 257 - CHIL
E020
E-Field Triangle

30
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Report No : TSC-102-10-AP-14-1 (SAR )

Serial No.

Last Calib. Date 5

Frequency

Duty Cycle Factor:
Conversi on Factor:
Probe Sensitivity:
Conpr essi on Poi nt:

O fset

Measur enent Dat a
Crest Factor
Scan Type

Ti ssue Tenp.

Anbi ent Tenp.
Set-up Date
Set-up Tine

Area Scan

Zoom Scan

O her Data
DUT Position
Separ ati on
Channel

257

14- Nov- 2012
5800. 00 MHz
1

3.5

1.20 1.20 1.
95. 00 nV
1.56 mMm

1

Conpl et e
24.00 °C
24.00 °C
28- Cct - 2013
10: 29: 13 AM

WAALE

4x6x1 : Measurenent x=15mm y=15mm z=4mm
5x5x8 : Measurenent x=8nm y=8mm z=4mm

Touch
0
Md
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Report No : TSC-102-10-AP-14-1 (SAR )

N

1 gram SAR val ue 14. 360 W kg
Area Scan Peak SAR : 9.719 Wkg
45.836 W kg

Zoom Scan Peak SAR :
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Exposure Assessnent Measurenent Uncertainty

Sour ce of Tol erance | Probability | Divisor c,’ St andard
Uncertainty Val ue Distribution (1- Uncertainty
9) (1-9) %
Measur enent Systen
Probe Calibration 3.5 nor nal 1 1 3.5
Axi al |sotropy 3.7 rect angul ar /3 (1- 1.5
Cp) 1/ 2
Hem spheri cal 10.9 rect angul ar /3 Jcp | 4.4
| sot ropy
Boundary Effect 1.0 rect angul ar /3 1 0.6
Linearity 4.7 rect angul ar /3 1 2.7
Detection Limt 1.0 rectangul ar /3 1 0.6
Readout El ectronics 1.0 nor mal 1 1 1.0
Response Ti ne 0.8 rect angul ar /3 1 0.5
Integration Tine 1.7 rect angul ar /3 1 1.0
RF Anbi ent Condition | 3.0 rect angul ar /3 1 1.7
Probe Positi oner 0.4 rect angul ar /3 1 0.2
Mech.
Restriction
Pr obe Positioning 2.9 rect angul ar /3 1 1.7
with respect to
Phant om Shel |
Ext rapol ati on and 3.7 rect angul ar /3 1 2.1
I ntegration
Test Sanpl e 4.0 nor mal 1 1 4.0
Posi ti oni ng
Devi ce Hol der 2.0 nor nal 1 1 2.0
Uncertainty
Drift of Qutput 9.6 rect angul ar /3 1 5.5
Power
Phant om and Set up
Phant om 3.4 rect angul ar /3 1 2.0
Uncert ai nty(shape &
t hi ckness tol erance)
Liquid 5.0 rect angul ar /3 0.7 2.0
Conductivity(target)
Li quid 1.1 nor nal 1 0.7 0.8
Conductivity(neas.)
Liquid 5.0 rect angul ar /3 0.6 1.7
Pernmittivity(target)
Li quid 1.1 nor mal 1 0.6 0.7
Permttivity(neas.)
Conbi ned Uncertainty RSS 10. 8
Conbi ned Uncertainty Nor mal (k=2) 21.6

(coverage factor=2)
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Report No : TSC-102-10-AP-14-1 (SAR)

4.2 Arrangement Assessment Setup

4.2.1 Test Positions for body-worn

Body-worn operating configurations should be tested with the belt-clips and holsters attached to the
device and positioned against a flat phantom in normal use configurations. A separation distance of 1.5
cm between the back of the device and a flat phantom is recommended for testing body-worn SAR
compliance under such circumstances. Other

separation distance may be use, but not exceed 2.5 cm.

4.3 SAR Measurement Procedure

The ALSAS-10U calculates SAR using the following equation,

o

G'|E
SAR =——
el
o: represents the simulated tissue conductivity
p: represents the tissue density

The EUT is set to transmit at the required power in line with product specification, at
each frequency relating to the LOW, MID, and HIGH channel settings.

Pre-scans are made on the device to establish the location for the transmitting antenna, using a large area
scan in either air or tissue simulation fluid.

The EUT is placed against the Universal Phantom where the maximum area scan dimensions are larger
than the physical size of the resonating antenna. When the scan size is not large enough to cover the peak
SAR distribution, it is modified by either extending the area scan size in both the X and Y directions, or
the device is shifted within the predefined area.

The area scan is then run to establish the peak SAR location (interpolated resolution set at Imm? ) which
is then used to orient the center of the zoom scan. The zoom scan is then executed and the 1g and 10g
averages are derived from the zoom scan volume (interpolated resolution set at I1mm? ).
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Report No : TSC-102-10-AP-14-1 (SAR)

5. SAR Exposure Limits

SAR assesaments have besn made in line with the requiremsnts of IEEE-1528, FCOC
Supplement . and comply with AMNSIFIEEE C95.1-1992 “Unconirolled Environmentis”
limits. These limits apply to a location which is desemed as “Uncontrolled
Ermvironment” which can be described as a situaton whers the general public may be
exposed to an RF source with no prior knowledge or contrel owver their exposure.

Limits for General Populationd/Uncontrolled Exposures (WEQ)

Uncontrolled

Twype Exposure Enwvironment Limit

Spatial Peak SAR {(1g cube fizsue for brain or body) 1.60 Wikg

Spatial Average SAR (whole body) 0,08 Wikg

Spatial Peak SAR (109 for hands, fesl, ankles and wrist) 4,00 Wikg

Testing Laboratary
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6. Test Equipment List

Instrument Manufacturer Model No. Calibration Due| Calibration
Cycle(year)

Data Acquisition Package Aprel ALS-DAQ-PAQ-2 NCR NCR
Aprel Laboratories Probe Aprel ALS-E020 14-Nov-2013 1

* Aprel Laboratories Dipole Aprel ALS-D-2450-S-2 | 14-Nov-2015 3
Aprel Laboratories Dipole Aprel ALS-D-5200-S-2 | 08-Oct-2016 3
Aprel Laboratories Dipole Aprel ALS-D-5600-S-2 | 08-Oct-2016 3
Aprel Laboratories Dipole Aprel ALS-D-5800-S-2 | 08-Oct-2016 3
Power meter HP 438A May 24 2014 1
Vector S/G R&S SMU200A June 18 2014 1
Vector Network Anritsu MS4623B May 17 2014 1
Boundary Detection Sensor Aprel ALS-PMDPS-2 NCR NCR
System

Dielectric Probe Kit Aprel ALS-PR-DIEL NCR NCR
Universal Work Station Aprel ALS-UWS NCR NCR
Device Holder 2.0 Aprel ALS-H-E-SET-2 NCR NCR
Left Ear SAM Phantom Aprel ALS-P-SAM-L NCR NCR
Right Ear SAM Phantom Aprel ALS-P-SAM-R NCR NCR
Flat Phantom Aprel ALS-P-UP-1 NCR NCR
Aprel Dipole Spacer Aprel ALS-DS-U NCR NCR
SAR Software Aprel ALSAS-10 NCR NCR
CRS C500C Controller Thermo ALS-C500 NCR NCR
CRF F3 Robot Thermo ALS-F3 NCR NCR
Power Amplifier Mini-Circuit ZHL-42 NCR NCR
Directional Coupler Agilent 778D-012 NCR NCR

*The ALS-D-2450-S-2 dipole meet KDB 450824 requirements for the extended 3-year calibration
interval. Please refer to P.52 and P.55 (return loss -25.451dB vs -27.84dB; impedance 46.2Q
vs 47.51Q)
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7. Measurement Uncertainty
Sour ce of Tol erance | Probability | Divisor c’ St andard
Uncertainty Val ue Di stribution (1- Uncertainty
9) (1-9) %
Measur enent Systen
Probe Calibration 3.5 nor mal 1 1 3.5
Axi al |sotropy 3.7 rect angul ar V3 (1- 1.5
Cp) 1/2

Hemi spheri cal 10.9 rect angul ar V3 J/cp 4.4
| sotropy
Boundary Effect 1.0 rect angul ar /3 1 0.6
Li nearity 4.7 rect angul ar /3 1 2.7
Detection Limt 1.0 rect angul ar /3 1 0.6
Readout El ectronics 1.0 nor mal 1 1 1.0
Response Ti ne 0.8 rect angul ar /3 1 0.5
Integration Tine 1.7 rect angul ar /3 1 1.0
RF Anbi ent Condition [3.0 rect angul ar /3 1 1.7
Pr obe Positioner 0.4 rect angul ar /3 1 0.2
Mech.
Restriction
Pr obe Positioning 2.9 rect angul ar V3 1 1.7
with respect to
Phant om Shel |
Extrapol ati on and 3.7 rect angul ar /3 1 2.1
I ntegration
Test Sanpl e 4.0 nor mal 1 1 4.0
Posi ti oni ng
Devi ce Hol der 2.0 nor nal 1 1 2.0
Uncertainty
Drift of CQutput 4.4 rect angul ar V3 1 2.6
Power
Phant om and Set up
Phant om 3.4 rect angul ar /3 1 2.0
Uncertai nty(shape &
t hi ckness tol erance)
Li qui d 5.0 rect angul ar V3 0.7 2.0
Conductivity(target)
Liquid 0.0 nor nmal 1 0.7 0.0
Conducti vi ty(nmeas.)
Li qui d 5.0 rect angul ar /3 0.6 1.7
Permittivity(target)
Liquid 0.5 nor nmal 1 0.6 0.3
Permttivity(neas.)
Conbi ned Uncertainty RSS 9.6
Combi ned Uncertainty Nor mal (k=2) 19.2

(coverage factor=2)
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8 SAR Test Results
Intel 3160HMW wireless modem power level tolerance for each mode
3GPP Setpoint Lower u r
NMominal | Nominal | Tolerance ppe
Band Technology | Class Tolerance | Telerance
Power Power dBm dBm dBm
dBm dBm
WLAN — 2.4 GHz 802.11b N/A N/A 15 15 135 165
WLAN — 2.4 GHz 802.11g/n(Ch.
1and 11) N/A N/A 13 +15 115 145
WLAN —24 GHz 302'1:;_%”{(3"' N/A N/A 15 15 135 165
WLAN — 5 GHz 802.11a N/A N/A 15 +15 13.5 165
WLAN — 5 GHz 802.11n N/A N/A 15 15 13.5 165
Conducted power measured(WiFi and Bluetooth)
1 r<hl 16 38
202.11b 20 [} 2437 1Mbps Chain A 16.50
11 2462 16.50
1 2412 14 45
B02.11g 20 [ 2437 & Mbps Chain A 16.50
11 2462 1451
2450 Mz 1 2412 14.44
802 11n 20 [ 2437 Chain A 16.50
11 2462 14.56
3 2422 13.18
802 11n 40 [ 2437 Chain A 16.50
a 2452 14.33
36 5180 14 56
40 5200 . 15.56
802.11a 20 2 %370 & Mbps Chain A 15 55
43 5240 15.56
36 5180 14 60
5.15-5.25 GHz 40 5200 . 1597
802.11n 20 24 T390 Chain A 1595
43 5240 15.54
33 5150 . 10.27
802.11n 40 26 %330 Chain A 15 52
802 11ac B0 42 5210 WHTE Chain & 857
52 5260 16.25
S& 5280 . 16.33
80211a 20 &0 =T & Mbps Chain A 16.35
&4 5320 1414
52 5260 16.12
5.25-5.35 GHz =1 5280 . 16.17
802.11n 20 &0 300 Chain A 16.15
B4 5320 1418
54 5270 . 9.89
802 11n 40 2 310 Chain A 1198
802 11ac 80 58 5290 WHTE Chain A 10.83
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0263

104 5530 16.42

108 5540 16.43

112 S560 1650

116 5580 16.41

802.11a 20 120 5600 &Mbps Chain A 1639

124 5620 16.45

178 S540 1650

132 5660 16.43

136 568D 16.44

140 5700 1417

100 5500 1454

104 5520 1638

108 S840 1635

112 5560 1634

116 5580 1638

5600 Mz 802.11n 0 120 5600 HT4 Chain & 16.41

174 S630 1635

178 5540 16.33

132 566D 16.39

136 5630 16.41

140 5700 1414

102 5510 1156

110 S50 16.48

802.11n 40 118 5530 HT4 Chain A& 1642

176 5610 16.40

134 S670 16.40

70 144 5720 wHTD Chain & 53

20 142 5710 Chain A 15.20

802 11ac 106 5530 956

80 122 610 VHTG Chain A 14 65

138 SE50 14532

149 c7ac 1£ 4C

153 5765 16.47

802.11a 20 157 5785 & Mbps Chain A 16.50

161 5805 16.48

165 5835 16.49

149 5745 16.42

5300 MHz 153 5765 16.45

802.11n 20 157 5785 HTE Chain & 16.45

161 5805 16.48

165 5825 16.47

151 5755 ) 16.48

802.11n 40 I 795 HT3 Chain A 16.47

B02.11ac g0 155 5775 VHTE Chain A 15.48
Bluetooth 5.61dBm = Output power =3.87dBm

40

The conducted power above quated from SAR.20130503 test report of RF exposure lab which is the same

model of module with this EUT used.
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SAR Measured(WiF1)
ducted Limit
Test Position Antenna Frequency Pocv?zgr 1(1((1:]§m) SAR | power (V\}ﬁl(tg)
Bod Type 8 Drift %
y y Channel | MHz Pk (W/kg)
802.11b_Rear | INTERNAL 6 2437 16.5 0426 | -8.554 | 1.6
802.11b_Front | INTERNAL 6 2437 16.5 0.510 | -8.049 | 1.6
802.11b_Edge |INTERNAL 6 2437 16.5 0251 | -13.44 | 1.6
802.11a_Rear | INTERNAL 44 5220 15.9 0234 | -21.62 | 16
802.11a_Front | INTERNAL 44 5220 15.9 0333 | -1434 | 1.6
802.11a_Edge | INTERNAL 44 5220 15.9 0.181 | 0248 | 1.6
802.11ac_Front | INTERNAL 42 5210 8.5 0.046 | 9.637 | 1.6
802.11a_ Rear | INTERNAL| 120 5600 16.4 0458 | -3.535 | 1.6
802.11a_Front |INTERNAL | 120 5600 16.4 0.625 | 8567 | 1.6
802.11a_Edge | INTERNAL | 120 5600 16.4 0365 | -1.131 | 1.6
802.11ac_Front | INTERNAL 122 5610 14.6 0.060 | -5.032 | 1.6
802.11a_Rear | INTERNAL 157 5785 16.5 0.655 | -5.556 | 1.6
802.11a_Front |INTERNAL | 157 5785 16.5 0.795 | -2.804 | 1.6
802.11a_Edge |INTERNAL| 157 5785 16.5 0435 | -5943 | 1.6
802.11ac_Front | INTERNAL 155 5775 15.4 0250 | -6.710 | 1.6

Note:

1.The test signals (Tx power,Continuous mode and Tx Channel) were Controlled by “DRTU 1.6.1.628”

test utility which provides by Manufacture during WiFi SAR testing on Smm gap cofiguration.

2. We did evaluate the SAR of WLAN for Main and Aux. port which the SAR was almost the same.
3. We did evaluate the SAR of WLAN for the SAR with keyboard and not with keyboard which the SAR
was almost the same.

4. Some test cases power drift are more than 5%, but the total uncertainties are less than 30%. The SAR

values are acceptable.

5. The other channels and modes are not required for SAR testing according to KDB 447498 D01 and

KDB 248227.

6. The EUT BT transmitter does not Simultaneous transmission with the WiFi transmitter.
7. BT Maximum Output power = 6 dBm(including tune-up tolerance). According to KDB 447498 section
4.3.1, [(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance,
mm)]-[Vi(GHz)] = 4/5-[\2.48(GHz)] = 1.26 < 3.0.
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SAR tune-up(WiFi)
Test Position Antenna Frequency POC@I;?I(J;‘}[;&) SﬁgR tune-up ({ii/;?(igt)
Body v Channel | MHz Pk (Wikg) factor
802.11b_Rear | INTERNAL 6 2437 16.5 0.426 1 1.6
802.11b_Front | INTERNAL 6 2437 16.5 0.510 1 1.6
802.11b_Edge | INTERNAL 6 2437 16.5 0.251 1 1.6
802.11a_ Rear |INTERNAL 44 5220 15.9 0234 | 1.14 1.6
802.11a Front | INTERNAL 44 5220 15.9 0333 | 1.148 | 1.6
802.11a_ Edge |INTERNAL 44 5220 15.9 0.181 | 1.148 | 1.6
802.11ac_Front | INTERNAL 42 5210 8.5 0290 | 6309 | 16
802.11a_ Rear |INTERNAL| 120 5600 16.4 0468 | 1.023 | 1.6
802.11a_Front | INTERNAL 120 5600 16.4 0639 | 1.023 | 1.6
802.11a_Edge | INTERNAL 120 5600 16.4 0373 | 1.023 | 16
802.11ac_Front | INTERNAL 122 5610 14.6 0.093 | 1.551 | 1.6
802.11a_Rear | INTERNAL 157 5785 16.5 0.655 1 1.6
802.11a_Front | INTERNAL 157 5785 16.5 0.795 1 1.6
802.11a_Edge | INTERNAL 157 5785 16.5 0.435 1 1.6
802.11ac_Front | INTERNAL 155 5775 15.4 0322 | 1288 | 16
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9. EUT Photographs
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Front View of EUT with keyboard
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WLAN/BT ANT

WLAN ANT
(Aux)

(Main)
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Front View of the WLAN/Bluetooth Antenna(Main and Aux.)
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Rear View of the WLAN/Bluetooth Antenna(Main and Aux.)
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A. TEST CONFIGURATIONS AND TEST DATA

A.1 TEST CONFIGURATION

WiFi Front Right gap Smm
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WiFi Edge Right gap Smm
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WiFi Front Right gap Smm with Keyboard
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WiFi Rear Right gap Smm
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A.2 LIQUID LEVEL PHOTO

Liquid Level in Flat Phantom > 15cm

[
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A.3 TISSUE LIQUIDS Dielectric Parameter

A.3.1 TISSUE LIQUIDS Dielectric measurement data

2450 MHz

Head Ti ssue Body Tissue

Tissue Data Tissue Data

Epsilon :38.1 F/m Epsilon :53.3 F/m

Sigma : 1.79 S/m Sigma : 1.98 S/m

Density : 1000.00 kg/cu. M Density : 1000.00 kg/cu. M
5200 MHz

Head Ti ssue Body Tissue

Tissue Data Tissue Data

Epsilon :35.15 F/m Epsilon :48.7 F/m
Sigma :4.81 S/m Sigma :5.22 S/m

Density : 1000.00 kg/cu. M Density :1000.00 kg/cu. M
5600 MHz

Head Ti ssue Body Tissue

Tissue Data Tissue Data

Epsilon :34.1 F/m Epsilon :49.0 F/m

Sigma :4.97 S/m Sigma :5.70 S/m

Density : 1000.00 kg/cu. M Density : 1000.00 kg/cu. M
5800 MHz

Head Ti ssue Body Tissue

Tissue Data Tissue Data

Epsilon :349 F/m Epsilon :45.9 F/m

Sigma :5.33 S/m Sigma :5.87 S/m

Density : 1000.00 kg/cu. M Density : 1000.00 kg/cu. M
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A.4. TEST DATA

A.4.1 802.11b Mode 2.4GHz Band Rear Smm space

Report Date

By Oper at or
Measur enent Date
Starting Tine
End Tinme
Scanni ng Ti ne

Pr oduct Data

Devi ce Nane
Serial No.

Type

Model

Frequency

Max. Transmt Pw
Drift Tine
Length

W dt h

Dept h

Ant enna Type
Oientation
Power Drift-Start

Power Drift-Fi nishE

Power Drift (9
Picture

Phant om Dat a

Nane

Type

Size (nmm
Serial No.
Locati on
Descri ption
Ti ssue Data
Type

Serial No.
Frequency

Last Calib. Date :
Tenperature :
Ambi ent Tenp.

Hum dity

Epsi | on

Si gma

Density

SAR Test Report

21-Cct -2013

123

21-Cct -2013

21-Cct-2013 06:06: 25 PM
21-Cct-2013 06:27:31 PM
1266 secs

G gabyte S1186
S1186

O her

S1186
2450. 00 VHz
0.05 W

0 mn(s)
303 mm

190 mm

14 mm

| nt er nal
Touch

0.571 Wkg
0.536 Wkg
-8.554

APREL- Uni

Uni - Phant om
280 x 280 x 200
User Defi ne
Cent er

Uni _Phant om

BODY

2450

2450. 00 MHz

21- Cct - 2013
24.00 °C

24.00 °C

50. 00 RH%

53.30 F/'m

1.98 S/'m

1000. 00 kg/cu. m
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Pr obe Dat a
Nane
Model
Type
Serial No.

Last Calib. Date 5

Frequency

Duty Cycle Factor:
Conversi on Factor:
Probe Sensitivity:
Conpr essi on Poi nt:

O fset

Measur enent Dat a
Crest Factor
Scan Type

Ti ssue Tenp.

Anbi ent Tenp.
Set-up Date
Set-up Tine

Area Scan

Zoom Scan

O her Data
DUT Position
Separ ati on
Channel

Probe 257 -
E020
E-Field Triangle
257

14- Nov- 2012
2450. 00 MHz

1

4.5

1.20 1.20 1.20
95. 00 nV

1.56 mMm

CHTL

1

Conpl et e
24.00 °C
24.00 °C
21-Cct -2013
12: 16: 43 PM
8x5x1 :
5x5x8 :

Touch

0
Md

WAALE

Measurenment x=15mm y=15mm z=4mm
Measurenment x=8mm y=8mm z=4mm
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Area Scan

14

0od -30 15 1]
RIS (g

1 gram SAR val ue :
Area Scan Peak SAR :
Zoom Scan Peak SAR :

0.
1.
2

426 W kg
254 W kg
420 WKkg
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Exposure Assessnent Measurenent Uncertainty

Sour ce of Tol erance | Probability | Divisor c,’ St andard
Uncertainty Val ue Distribution (1- Uncertainty
9) (1-9) %
Measur enent Systen
Probe Calibration 3.5 nor nal 1 1 3.5
Axi al |sotropy 3.7 rect angul ar /3 (1- 1.5
Cp) 1/ 2
Hem spheri cal 10.9 rect angul ar /3 Jcp | 4.4
| sot ropy
Boundary Effect 1.0 rect angul ar /3 1 0.6
Linearity 4.7 rect angul ar /3 1 2.7
Detection Limt 1.0 rect angul ar /3 1 0.6
Readout El ectronics 1.0 nor mal 1 1 1
Response Ti ne 0.8 rect angul ar /3 1 0.5
Integration Tine 1.7 rect angul ar /3 1 1
RF Anbi ent Condition | 3.0 rect angul ar /3 1 1.7
Probe Positi oner 0.4 rect angul ar /3 1 0.2
Mech.
Restriction
Pr obe Positioning 2.9 rect angul ar /3 1 1.7
with respect to
Phant om Shel |
Ext rapol ati on and 3.7 rect angul ar /3 1 2.1
I ntegration
Test Sanpl e 4.0 nor mal 1 1 4
Posi ti oni ng
Devi ce Hol der 2.0 nor nal 1 1 2
Uncertainty
Drift of Qutput 8.6 rect angul ar /3 1 4.9
Power
Phant om and Set up
Phant om 3.4 rect angul ar /3 1 2
Uncert ai nty(shape &
t hi ckness tol erance)
Liquid 5.0 rect angul ar /3 0.7 2
Conductivity(target)
Li quid 1.5 nor nal 1 0.7 1.1
Conductivity(neas.)
Liquid 5.0 rect angul ar /3 0.6 1.7
Pernmittivity(target)
Li quid 1.1 nor mal 1 0.6 0.7
Permttivity(neas.)
Conbi ned Uncertainty RSS 10.5
Conbi ned Uncertainty Nor mal (k=2) 21.0

(coverage factor=2)
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SAR-7Z Axis

at Hotspot 27508 v:15.73

3.0

2.5

20

1.5

SAR (mWig)
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802.11b Mode 2.4GHz Band Front Smm space

Report Date

By Oper at or
Measur enment Date
Starting Tine
End Ti me
Scanni ng Ti nme

Pr oduct Data

Devi ce Nane
Serial No.

Type

Model

Frequency

Max. Transmit Pw
Drift Time
Lengt h

W dt h

Dept h

Ant enna Type
Orientation
Power Drift-Start

Power Drift-Fi nishE

Power Drift (%
Pi cture

Phant om Dat a

Nanme

Type

Size (mm
Serial No.
Location
Description
Ti ssue Data
Type

Serial No.
Frequency

Last Calib. Date :
Tenperature :
Anbi ent Tenp.

Hum dity

Epsi |l on

Si gma

Density

Probe Data

Name

Model

Type

SAR Test Report

21-Cct -2013

123

21-Cct -2013

21-Cct-2013 05:44:54 PM
21-Cct-2013 06:05:42 PM
1248 secs

G gabyte S1186
S1186

O her

S1186
2450. 00 VHz
0.05 W

0 mn(s)
303 mm

190 nmm

14 mm

| nt er nal
Touch

0.602 Wkg
0. 553 Wkg
-8.049

APREL - Uni

Uni - Phant om
280 x 280 x 200
User Defi ne
Cent er

Uni _Phant om

BODY

2450

2450. 00 MHz

21- Cct - 2013
24.00 °C

24.00 °C

50. 00 RH%

53.30 F/'m

1.98 S/'m

1000. 00 kg/cu. m

Probe 257 - CHTL
E020
E-Field Triangle
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Serial No.

Last Calib. Date 5

Frequency

Duty Cycle Factor:
Conversi on Factor:
Probe Sensitivity:
Conpr essi on Poi nt:

O fset

Measur enent Dat a
Crest Factor
Scan Type

Ti ssue Tenp.

Anbi ent Tenp.
Set-up Date
Set-up Tine

Area Scan

Zoom Scan

O her Data
DUT Position
Separ ati on
Channel

257

14- Nov- 2012
2450. 00 MHz
1

4.5

1.20 1.20 1.
95. 00 nV
1.56 mMm

1

Conpl et e
24.00 °C
24.00 °C
21- Cct - 2013
12:16: 43 PM

WAALE

8x5x1 : Measurenent x=15mm y=15nm z=4mm
5x5x8 : Measurenent x=8nm y=8mm z=4mm

Touch
0
Md

62



= JF Chunghwa Telecom CO., Ltd
Telecommunication Laboratories
Testing & Certification Center

iy,

Report No : TSC-102-10-AP-14-1 (SAR)

R — Testing Laboratory
Y
. ‘,/f:\\\\\\‘ 0263
M

Avea Scan

-45 45
404
248
.0az
E L
936 EE
7a0 [l 2V f
< B
S -
624 1 F 115
462
312
156
000 ]
YRS (mim)
1 gram SAR val ue : 0.510 Wkg

Area Scan Peak SAR : 1.251 WKkg
Zoom Scan Peak SAR : 0.540 Wkg
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Exposure Assessnent Measurenent Uncertainty

Sour ce of Tol erance | Probability | Divisor c,’ St andard
Uncertainty Val ue Distribution (1- Uncertainty
9) (1-9) %
Measur enent Systen
Probe Calibration 3.5 nor nal 1 1 3.5
Axi al |sotropy 3.7 rect angul ar /3 (1- 1.5
Cp) 1/ 2
Heni spheri cal 10.9 rect angul ar /3 J/cp 4.4
| sot ropy
Boundary Effect 1.0 rectangul ar /3 1 0.6
Linearity 4.7 rect angul ar /3 1 2.7
Detection Lint 1.0 r ect angul ar /3 1 0.6
Readout El ectronics 1.0 nor nal 1 1 1.0
Response Tine 0.8 rectangul ar /3 1 0.5
Integration Tine 1.7 rect angul ar /3 1 1.0
RF Anbient Condition | 3.0 rect angul ar /3 1 1.7
Pr obe Positioner 0.4 rect angul ar /3 1 0.2
Mech.
Restriction
Pr obe Positioning 2.9 rect angul ar /3 1 1.7
with respect to
Phant om Shel |
Ext rapol ati on and 3.7 rect angul ar /3 1 2.1
I ntegration
Test Sanpl e 4.0 nor mal 1 1 4.0
Posi ti oni ng
Devi ce Hol der 2.0 nor nal 1 1 2.0
Uncertainty
Drift of Qutput 8.0 rect angul ar V3 1 4.6
Power
Phant om and Set up
Phant om 3.4 rect angul ar /3 1 2.0
Uncert ai nty(shape &
t hi ckness tol erance)
Liquid 5.0 rect angul ar V3 0.7 2.0
Conductivity(target)
Li quid 1.5 nor nal 1 0.7 1.1
Conductivity(neas.)
Li qui d 5.0 rect angul ar /3 0.6 1.7
Permittivity(target)
Li quid 1.1 nor mal 1 0.6 0.7
Permttivity(neas.)
Conbi ned Uncertainty RSS 10. 4
Conbi ned Uncertainty Nor mal (k=2) 20. 8

(coverage factor=2)
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Report No : TSC-102-10-AP-14-1 (SAR)

802.11b Mode 2.4GHz Band Edge Smm space

Report Date

By Operator
Measur enment Date
Starting Tine
End Ti me
Scanni ng Ti nme

Pr oduct Data

Devi ce Nane
Serial No.

Type

Model

Frequency

Max. Transmit Pwr
Drift Time
Lengt h

W dt h

Dept h

Ant enna Type
Orientation
Power Drift-Start

Power Drift-Fi nishE

Power Drift (%
Pi cture

Phant om Dat a

Nanme

Type

Size (mm
Serial No.
Locati on
Description
Ti ssue Data
Type

Serial No.
Frequency

Last Calib. Date :
Tenperature :
Anbi ent Tenp.

Hum dity

Epsi |l on

Si gma

Density

Probe Data

Name

Model

Type

SAR Test Report

21-Cct -2013

123

21-Cct -2013

21-Cct-2013 06:39: 00 PM
21-Cct-2013 06:59:31 PM
1231 secs

G gabyte S1186
S1186

O her

S1186
2450. 00 VHz
0.05 W

0 mn(s)
303 mm

190 nmm

14 mm

| nt er nal
Touch

0.236 Wkg
0. 205 Wkg
-13. 444

APREL - Uni

Uni - Phant om
280 x 280 x 200
User Defi ne
Cent er

Uni _Phant om

BODY

2450

2450. 00 MHz

21- Cct - 2013
24.00 °C

24.00 °C

50. 00 RH%

53.30 F/'m

1.98 S/'m

1000. 00 kg/cu. m

Probe 257 - CHTL
E020
E-Field Triangle

66
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Report No : TSC-102-10-AP-14-1 (SAR )

Serial No.

Last Calib. Date 5

Frequency

Duty Cycle Factor:
Conversi on Factor:
Probe Sensitivity:
Conpr essi on Poi nt:

O fset

Measur enent Dat a
Crest Factor
Scan Type

Ti ssue Tenp.

Anbi ent Tenp.
Set-up Date
Set-up Tine

Area Scan

Zoom Scan

O her Data
DUT Position
Separ ati on
Channel

257

14- Nov- 2012
2450. 00 MHz
1

4.5

1.20 1.20 1.
95. 00 nV
1.56 mMm

1

Conpl et e
24.00 °C
24.00 °C
21- Cct - 2013
12:16: 43 PM

WAALE

8x5x1 : Measurenent x=15mm y=15nm z=4mm
5x5x8 : Measurenent x=8nm y=8mm z=4mm

Touch
0
Md

67
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Report No : TSC-102-10-AP-14-1 (SAR)

Area Scan

00 -30 -1A i
RIS (mim)

14

1 gram SAR val ue
Area Scan Peak SAR :
Zoom Scan Peak SAR :

0.251 Wkg
0.231 Wkg
0.720 Wkg

68
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Report No : TSC-102-10-AP-14-1 (SAR)

\\,\n-|||j,f
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e
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Exposure Assessnent Measurenent Uncertainty

Sour ce of Tol erance | Probability | Divisor c,’ St andard
Uncertainty Val ue Distribution (1- Uncertainty
9) (1-9) %
Measur enent Systen
Probe Calibration 3.5 nor nal 1 1 3.5
Axi al |sotropy 3.7 rect angul ar /3 (1- 1.5
Cp) 1/ 2
Heni spheri cal 10.9 rect angul ar /3 J/cp 4.4
| sot ropy
Boundary Effect 1.0 rectangul ar /3 1 0.6
Linearity 4.7 rect angul ar /3 1 2.7
Detection Lint 1.0 r ect angul ar /3 1 0.6
Readout El ectronics 1.0 nor nal 1 1 1.0
Response Tine 0.8 rectangul ar /3 1 0.5
Integration Tine 1.7 rect angul ar /3 1 1.0
RF Anbient Condition | 3.0 rect angul ar /3 1 1.7
Pr obe Positioner 0.4 rect angul ar /3 1 0.2
Mech.
Restriction
Pr obe Positioning 2.9 rect angul ar /3 1 1.7
with respect to
Phant om Shel |
Ext rapol ati on and 3.7 rect angul ar /3 1 2.1
I ntegration
Test Sanpl e 4.0 nor mal 1 1 4.0
Posi ti oni ng
Devi ce Hol der 2.0 nor nal 1 1 2.0
Uncertainty
Drift of Qutput 13.4 rect angul ar V3 1 7.8
Power
Phant om and Set up
Phant om 3.4 rect angul ar /3 1 2.0
Uncert ai nty(shape &
t hi ckness tol erance)
Liquid 5.0 rect angul ar V3 0.7 2.0
Conductivity(target)
Li quid 1.5 nor nal 1 0.7 1.1
Conductivity(neas.)
Li qui d 5.0 rect angul ar /3 0.6 1.7
Permittivity(target)
Li quid 1.1 nor mal 1 0.6 0.7
Permttivity(neas.)
Conbi ned Uncertainty RSS 12.2
Conbi ned Uncertainty Nor mal (k=2) 24.3

(coverage factor=2)
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Report No : TSC-102-10-AP-14-1 (SAR )
SAR-7 Axis

at Hotspot 277,09 7:14.75
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Report No : TSC-102-10-AP-14-1 (SAR)

A.4.2 802.11a Mode 5.2GHz Band Rear Smm space

Report Date

By Operator
Measur enment Date
Starting Tine
End Ti me
Scanni ng Ti nme

Pr oduct Data

Devi ce Nane
Serial No.

Type

Model

Frequency

Max. Transmit Pwr
Drift Time
Lengt h

W dt h

Dept h

Ant enna Type
Orientation
Power Drift-Start

Power Drift-Fi nishE

Power Drift (%
Pi cture

Phant om Dat a

Nanme

Type

Size (mm
Serial No.
Locati on
Description
Ti ssue Data
Type

Serial No.
Frequency

Last Calib. Date :
Tenperature :
Anbi ent Tenp.

Hum dity

Epsi |l on

Si gma

Density

Probe Data

SAR Test Report

22-Cct -2013

123

22-Cct -2013

22-Cct-2013 04:27:43 PM
22-Cct-2013 04:48:12 PM
1229 secs

G gabyte S1186
S1186

O her

S1186
5200. 00 MHz
0.05 W

0 mn(s)
303 mm

190 nmm

14 mm

| nt er nal
Touch

0.206 Wkg
0.162 WKkg
-21.623

APREL - Uni

Uni - Phant om
280 x 280 x 200
User Defi ne
Cent er

Uni _Phant om

BODY

5200

5200. 00 MHz

22- Cct - 2013
24.00 °C

24.00 °C

50. 00 RH%

48. 70 F/ m

5.22 SI'm

1000. 00 kg/cu. m

71
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Testing & Certification Center

Report No : TSC-102-10-AP-14-1 (SAR)

Nane
Model
Type
Serial No.

Last Calib. Date 5

Frequency

Duty Cycle Factor:
Conversi on Factor:
Probe Sensitivity:
Conpr essi on Poi nt:

O fset

Measur enent Dat a
Crest Factor
Scan Type

Ti ssue Tenp.

Anbi ent Tenp.
Set-up Date
Set-up Tine

Area Scan

Zoom Scan

O her Data
DUT Position
Separ ati on
Channel

Probe 257 -
E020
E-Field Triangle
257

14- Nov- 2012
5200. 00 MHz

1

3.7

0.61 0.61 0.61
95. 00 nV

1.56 mMm

CHTL

1

Conpl et e
24.00 °C
24.00 °C
22-Cct -2013
2:45: 00 PM
8x5x1 :
5x5x8 :

Touch
0
Md

WAALE

Measurenment x=15mm y=15mm z=4mm
Measurenment x=8mm y=8mm z=4mm

72
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Report No : TSC-102-10-AP-14-1 (SAR)

-0 -15 ] 15 30
RIS (M)

1 gram SAR val ue : 0.234 Wkg
Area Scan Peak SAR : 0.284 Wkg
Zoom Scan Peak SAR : 0.420 Wkg
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Report No : TSC-102-10-AP-14-1 (SAR)

\\,\n-|||j,f
S 'y,

e
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Exposure Assessnent Measurenent Uncertainty

Sour ce of Tol erance | Probability | Divisor c,’ St andard
Uncertainty Val ue Distribution (1- Uncertainty
9) (1-9) %
Measur enent Systen
Probe Calibration 3.5 nor nal 1 1 3.5
Axi al |sotropy 3.7 rect angul ar /3 (1- 1.5
Cp) 1/ 2
Hem spheri cal 10.9 rect angul ar /3 Jcp | 4.4
| sot ropy
Boundary Effect 1.0 rect angul ar /3 1 0.6
Li nearity 4.7 rectangul ar /3 1 2.7
Detection Limt 1.0 rect angul ar /3 1 0.6
Readout El ectronics 1.0 nor mal 1 1 1
Response Ti ne 0.8 rect angul ar /3 1 0.5
Integration Tine 1.7 rect angul ar /3 1 1
RF Anbi ent Condition | 3.0 rectangular | /3 1 1.7
Probe Positi oner 0.4 rect angul ar /3 1 0.2
Mech.
Restriction
Pr obe Positioning 2.9 rect angul ar /3 1 1.7
with respect to
Phant om Shel |
Ext rapol ati on and 3.7 rect angul ar /3 1 2.1
I ntegration
Test Sanpl e 4.0 nor mal 1 1 4
Posi ti oni ng
Devi ce Hol der 2.0 nor nal 1 1 2
Uncertainty
Drift of Qutput 21.6 rect angul ar /3 1 6.12
Power
Phant om and Set up
Phant om 3.4 rect angul ar /3 1 2
Uncert ai nty(shape &
t hi ckness tol erance)
Liquid 5.0 rect angul ar /3 0.7 2
Conductivity(target)
Li quid 2.4 nor nal 1 0.7 1.7
Conductivity(neas.)
Liquid 5.0 rect angul ar /3 0.6 1.7
Pernmittivity(target)
Li quid 0.4 nor mal 1 0.6 0.2
Permttivity(neas.)
Conbi ned Uncertainty RSS 11.2
Conbi ned Uncertainty Nor mal (k=2) 22. 4

(coverage factor=2)




L% Chunghwa Telecom CO., Ltd
Telecommunication Laboratories
Testing & Certification Center

Report No : TSC-102-10-AP-14-1 (SAR )
SAR-7 Axis

at Hotspot 520,13 71572
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= JF Chunghwa Telecom CO., Ltd

Telecommunication Laboratories
Testing & Certification Center

Report No : TSC-102-10-AP-14-1 (SAR)

802.11a Mode 5.2GHz Band Front Smm space

Report Date

By Operator
Measur enent Date
Starting Tine
End Tinme
Scanni ng Ti nme

Pr oduct Data

Devi ce Name
Serial No.

Type

Model

Frequency

Max. Transmt Pw
Drift Tinme
Lengt h

W dt h

Dept h

Ant enna Type
Oientation
Power Drift-Start

Power Drift-Fi nish;

Power Drift (%
Pi cture

Phant om Dat a
Nane

Type

Size (MM
Serial No.
Locati on
Description

Ti ssue Data

Type

Serial No.
Frequency :
Last Calib. Date :
Tenperature :
Ambi ent Tenp.

Hum dity

Epsi |l on

Si gma

Density

Probe Data

Nane

SAR Test Report

22-Cct - 2013
123
22-Cct - 2013

22-Cct-2013 04:06: 37 PM
22-Cct-2013 04:27:04 PM

1227 secs

G gabyte S1186
S1186

O her

S1186
5200. 00 MHz
0.05 W

0 mn(s)
303 mm

190 mm

14 mMm

| nt er nal
Touch

0.152 Wkg
0.130 Wkg
- 14. 345

APREL- Uni

Uni - Phant om
280 x 280 x 200
User Defi ne
Center

Uni _Phant om

BODY

5200

5200. 00 MHz
22-Cct - 2013
24.00 °C

24.00 °C

50. 00 RH%

48.70 F/'m

5.22 SI'm

1000. 00 kg/cu. m

Probe 257 - CHIL

0263

76
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Report No : TSC-102-10-AP-14-1 (SAR)

Mbdel

Type
Serial No.

Last Calib. Date 5

Frequency

Duty Cycle Factor:
Conversi on Factor:
Probe Sensitivity:
Conpr essi on Poi nt:

O fset

Measur enent Dat a
Crest Factor
Scan Type

Ti ssue Tenp.

Anbi ent Tenp.
Set-up Date
Set-up Tine

Area Scan

Zoom Scan

O her Data
DUT Position
Separ ati on
Channel

E020

E-Field Triangle
257

14- Nov- 2012
5200. 00 MHz

1

3.7

0.61 0.61 0.61 v/ (VI m?
95. 00 nV

1.56 mMm

1

Conpl et e

24.00 °C

24.00 °C
22-Cct - 2013
2:45: 00 PM

8x5x1 : Measurenent x=15mm y=15nm z=4mm
5x5x8 : Measurenent x=8nm y=8mm z=4mm

Touch

0
Md

77
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Report No : TSC-102-10-AP-14-1 (SAR)

Area Scan
an
- 245
376
- an
329
282 - 15
=
235 éu ;
ol - =
21 N
188 B :
158 15
141 -
094 30
047 E .-

-300 -15 0 14 30
A (i)

1 gram SAR val ue . 0.333 Wkg
Area Scan Peak SAR : 0.376 Wkg
Zoom Scan Peak SAR : 0.580 Wkg

78
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Report No : TSC-102-10-AP-14-1 (SAR)
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Exposure Assessnent Measurenent Uncertainty

Sour ce of Tol erance | Probability | Divisor c,’ St andard
Uncertainty Val ue Distribution (1- Uncertainty
9) (1-9) %
Measur enent Systen
Probe Calibration 3.5 nor nal 1 1 3.5
Axi al |sotropy 3.7 rect angul ar /3 (1- 1.5
Cp) 1/ 2
Heni spheri cal 10.9 rect angul ar /3 J/cp 4.4
| sot ropy
Boundary Effect 1.0 rectangul ar /3 1 0.6
Linearity 4.7 rect angul ar /3 1 2.7
Detection Lint 1.0 r ect angul ar /3 1 0.6
Readout El ectronics 1.0 nor nal 1 1 1.0
Response Tine 0.8 rectangul ar /3 1 0.5
Integration Tine 1.7 rect angul ar /3 1 1.0
RF Anbient Condition | 3.0 rect angul ar /3 1 1.7
Pr obe Positioner 0.4 rect angul ar /3 1 0.2
Mech.
Restriction
Pr obe Positioning 2.9 rect angul ar /3 1 1.7
with respect to
Phant om Shel |
Ext rapol ati on and 3.7 rect angul ar /3 1 2.1
I ntegration
Test Sanpl e 4.0 nor mal 1 1 4.0
Posi ti oni ng
Devi ce Hol der 2.0 nor nal 1 1 2.0
Uncertainty
Drift of Qutput 14. 3 rect angul ar V3 1 8.3
Power
Phant om and Set up
Phant om 3.4 rect angul ar /3 1 2.0
Uncert ai nty(shape &
t hi ckness tol erance)
Liquid 5.0 rect angul ar V3 0.7 2.0
Conductivity(target)
Li quid 2.4 nor nal 1 0.7 1.7
Conductivity(neas.)
Li qui d 5.0 rect angul ar /3 0.6 1.7
Permittivity(target)
Li quid 0.4 nor mal 1 0.6 0.2
Permttivity(neas.)
Conbi ned Uncertainty RSS 12.5
Conbi ned Uncertainty Nor mal (k=2) 25.1

(coverage factor=2)




L% Chunghwa Telecom CO., Ltd

Telecommunication Laboratories
Testing & Certification Center

Report No : TSC-102-10-AP-14-1 (SAR )

0.60

0.5%

0.50

045

0.40

0.1%

010

0.0%

0.00

SAR-Z Axis

at Hotspot :-7.91 -1.25
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Report No : TSC-102-10-AP-14-1 (SAR)

802.11ac Mode 5.2GHz Band Front Smm space

Report Date

By Operator
Measur enent Date
Starting Tine
End Tinme
Scanni ng Ti nme

Pr oduct Data

Devi ce Name
Serial No.

Type

Model

Frequency

Max. Transmt Pw
Drift Tinme
Lengt h

W dt h

Dept h

Ant enna Type
Oientation
Power Drift-Start

Power Drift-Fi nish;

Power Drift (%
Pi cture

Phant om Dat a
Nane

Type

Size (MM
Serial No.
Locati on
Description

Ti ssue Data

Type

Serial No.
Frequency :
Last Calib. Date :
Tenperature :
Ambi ent Tenp.

Hum dity

Epsi |l on

Si gma

Density

Probe Data

Nane

SAR Test Report

23-Cct -2013

123

23-Cct -2013

23-Cct-2013 09:28: 36 AM
23-Cct-2013 09:49: 31 AM
1255 secs

G gabyte S1186
S1186

O her

S1186
5200. 00 MHz
0.05 W

0 mn(s)
303 mm

190 mm

14 mMm

| nt er nal
Touch

1.128 Wkg
1. 027 Wkg
-9.637

APREL- Uni

Uni - Phant om
280 x 280 x 200
User Defi ne
Center

Uni _Phant om

BODY

5200

5200. 00 MHz
22-Cct - 2013
24.00 °C

24.00 °C

50. 00 RH%

48.70 F/'m

5.22 SI'm

1000. 00 kg/cu. m

Probe 257 - CHIL

0263

81
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Report No : TSC-102-10-AP-14-1 (SAR)

Mbdel

Type
Serial No.

Last Calib. Date 5

Frequency

Duty Cycle Factor:
Conversi on Factor:
Probe Sensitivity:
Conpr essi on Poi nt:

O fset

Measur enent Dat a
Crest Factor
Scan Type

Ti ssue Tenp.

Anbi ent Tenp.
Set-up Date
Set-up Tine

Area Scan

Zoom Scan

O her Data
DUT Position
Separ ati on
Channel

E020

E-Field Triangle
257

14- Nov- 2012
5200. 00 MHz

1

3.7

0.61 0.61 0.61 v/ (VI m?
95. 00 nV

1.56 mMm

1

Conpl et e

24.00 °C

24.00 °C

23- Cct - 2013
8:46: 59 AM

8x5x1 : Measurenent x=15mm y=15nm z=4mm
5x5x8 : Measurenent x=8nm y=8mm z=4mm

Touch

0
Md

82



= JF Chunghwa Telecom CO., Ltd
Telecommunication Laboratories

Testing & Certification Center

iy,

Report No : TSC-102-10-AP-14-1 (SAR)

Area Scan

000 -300 158 i
Y Axis (mm)

14

1 gram SAR val ue
Area Scan Peak SAR :
Zoom Scan Peak SAR :

0.046 Wkg
1. 012 WKkg
0.210 Wkg

83
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Report No : TSC-102-10-AP-14-1 (SAR)
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Exposure Assessnent Measurenent Uncertainty

Sour ce of Tol erance | Probability | Divisor c,’ St andard
Uncertainty Val ue Distribution (1- Uncertainty
9) (1-9) %
Measur enent Systen
Probe Calibration 3.5 nor nal 1 1 3.5
Axi al |sotropy 3.7 rect angul ar /3 (1- 1.5
Cp) 1/ 2
Hem spheri cal 10.9 rect angul ar /3 Jcp | 4.4
| sot ropy
Boundary Effect 1.0 rect angul ar /3 1 0.6
Li nearity 4.7 rect angul ar /3 1 2.7
Detection Limt 1.0 rectangul ar /3 1 0.6
Readout El ectronics 1.0 nor mal 1 1 1
Response Ti ne 0.8 rect angul ar /3 1 0.5
Integration Tine 1.7 rect angul ar /3 1 1
RF Anbi ent Condition | 3.0 rect angul ar /3 1 1.7
Probe Positi oner 0.4 rect angul ar /3 1 0.2
Mech.
Restriction
Pr obe Positioning 2.9 rect angul ar /3 1 1.7
with respect to
Phant om Shel |
Ext rapol ati on and 3.7 rect angul ar /3 1 2.1
I ntegration
Test Sanpl e 4.0 nor mal 1 1 4
Posi ti oni ng
Devi ce Hol der 2.0 nor nal 1 1 2
Uncertainty
Drift of Qutput 9.6 rect angul ar /3 1 5.5
Power
Phant om and Set up
Phant om 3.4 rect angul ar /3 1 2
Uncert ai nty(shape &
t hi ckness tol erance)
Liquid 5.0 rect angul ar /3 0.7 2
Conductivity(target)
Li quid 2.4 nor nal 1 0.7 1.7
Conductivity(neas.)
Liquid 5.0 rect angul ar /3 0.6 1.7
Pernmittivity(target)
Li quid 0.4 nor mal 1 0.6 0.2
Permttivity(neas.)
Conbi ned Uncertainty RSS 10.9
Combi ned Uncertainty Nor mal (k=2) 21 7

(coverage factor=2)
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Report No : TSC-102-10-AP-14-1 (SAR )
SAR-7 Axis

at Hotspot 1410 15775
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Report No : TSC-102-10-AP-14-1 (SAR)

802.11a Mode 5.2GHz Band Edge Smm space

Report Date

By Oper at or
Measur enment Date
Starting Tine
End Ti me
Scanni ng Ti nme

Pr oduct Data

Devi ce Nane
Serial No.

Type

Model

Frequency

Max. Transmit Pw
Drift Time
Lengt h

W dt h

Dept h

Ant enna Type
Orientation
Power Drift-Start

Power Drift-Fi nishE

Power Drift (%
Pi cture

Phant om Dat a

Nanme

Type

Size (mm
Serial No.
Location
Description
Ti ssue Data
Type

Serial No.
Frequency

Last Calib. Date :
Tenperature :
Anbi ent Tenp.

Hum dity

Epsi |l on

Si gma

Density

Probe Data

Name

Model

Type

SAR Test Report

22-Cct -2013

123

22-Cct -2013

22-Cct-2013 03:45:23 PM
22-Cct-2013 04:06: 04 PM
4841 secs

G gabyte S1186
S1186

O her

S1186
5200. 00 MHz
0.05 W

0 mn(s)
303 mm

190 nmm

14 mm

| nt er nal
Touch

0. 154 Wkg
0. 155 Wkg
0. 248

APREL - Uni

Uni - Phant om
280 x 280 x 200
User Defi ne
Cent er

Uni _Phant om

BODY

5200

5200. 00 MHz
22-Cct - 2013
24.00 °C

24.00 °C

50. 00 RH%

48. 70 F/ m

5.22 SI'm

1000. 00 kg/cu. m

Probe 257 - CHTL
E020
E-Field Triangle

86
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j Chunghwa Telecom CO., Ltd

Telecommunication Laboratories
Testing & Certification Center

Report No : TSC-102-10-AP-14-1 (SAR )

Serial No.

Last Calib. Date 5

Frequency

Duty Cycle Fact or
Conversi on Factor:
Probe Sensitivity:
Conpr essi on P0|nt
O fset

Measur enent Dat a
Crest Factor
Scan Type

Ti ssue Tenp.

Anbi ent Tenp.
Set-up Date
Set-up Tine

Area Scan

Zoom Scan

O her Data
DUT Position
Separ ati on
Channel

257

14- Nov- 2012
5200. 00 MHz
1

3.7

0.61 0.61 O.
95. 00 nV
1.56 mMm

1

Conpl et e
24.00 °C
24.00 °C
22-Cct - 2013
2:45: 00 PM

WAALE

8x5x1 : Measurenent x=15mm y=15nm z=4mm
5x5x8 : Measurenent x=8nm y=8mm z=4mm

Touch
0
Md

87



= JF Chunghwa Telecom CO., Ltd
Telecommunication Laboratories

Testing & Certification Center

iy,

Report No : TSC-102-10-AP-14-1 (SAR)

Area Scan

RS (M)

1 gram SAR val ue 0.181 Wkg
Area Scan Peak SAR : 0.294 Wkg
0.400 Wkg

Zoom Scan Peak SAR :

88
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Testing & Certification Center

Report No : TSC-102-10-AP-14-1 (SAR)

\\,\n-|||j,f
S 'y,

e
- -
AT
mma

Exposure Assessnent Measurenent Uncertainty

Sour ce of Tol erance | Probability | Divisor c,’ St andard
Uncertainty Val ue Distribution (1- Uncertainty
9) (1-9) %
Measur enent Systen
Probe Calibration 3.5 nor nal 1 1 3.5
Axi al |sotropy 3.7 rect angul ar /3 (1- 1.5
Cp) 1/ 2
Hem spheri cal 10.9 rect angul ar /3 Jcp | 4.4
| sot ropy
Boundary Effect 1.0 rect angul ar /3 1 0.6
Linearity 4.7 rect angul ar /3 1 2.7
Detection Limt 1.0 rectangul ar /3 1 0.6
Readout El ectronics 1.0 nor mal 1 1 1
Response Ti ne 0.8 rect angul ar /3 1 0.5
Integration Tine 1.7 rect angul ar /3 1 1
RF Anbi ent Condition | 3.0 rect angul ar /3 1 1.7
Probe Positi oner 0.4 rect angul ar /3 1 0.2
Mech.
Restriction
Pr obe Positioning 2.9 rect angul ar /3 1 1.7
with respect to
Phant om Shel |
Ext rapol ati on and 3.7 rect angul ar /3 1 2.1
I ntegration
Test Sanpl e 4.0 nor mal 1 1 4
Posi ti oni ng
Devi ce Hol der 2.0 nor nal 1 1 2
Uncertainty
Drift of Qutput 0.2 rect angul ar /3 1 4.9
Power
Phant om and Set up
Phant om 3.4 rect angul ar /3 1 2
Uncert ai nty(shape &
t hi ckness tol erance)
Liquid 5.0 rect angul ar /3 0.7 2
Conductivity(target)
Li quid 2.4 nor nal 1 0.7 0
Conductivity(neas.)
Liquid 5.0 rect angul ar /3 0.6 1.7
Pernmittivity(target)
Li quid 0.4 nor mal 1 0.6 0
Permttivity(neas.)
Conbi ned Uncertainty RSS 10.5
Conbi ned Uncertainty Nor mal (k=2) 20.9

(coverage factor=2)




L% Chunghwa Telecom CO., Ltd
Telecommunication Laboratories
Testing & Certification Center

Report No : TSC-102-10-AP-14-1 (SAR )
SAR-7 Axis

at Hotspot s20.10 7:14.75

90
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Testing & Certification Center

Report No : TSC-102-10-AP-14-1 (SAR)

A.4.3 802.11a Mode 5.6GHz Band Rear Smm space

Report Date

By Operator
Measur enment Date
Starting Tine
End Ti me
Scanni ng Ti nme

Pr oduct Data

Devi ce Nane
Serial No.

Type

Model

Frequency

Max. Transmit Pwr
Drift Time
Lengt h

W dt h

Dept h

Ant enna Type
Orientation
Power Drift-Start

Power Drift-Fi nishE

Power Drift (%
Pi cture

Phant om Dat a

Nanme

Type

Size (mm
Serial No.
Locati on
Description
Ti ssue Data
Type

Serial No.
Frequency

Last Calib. Date :
Tenperature :
Anbi ent Tenp.

Hum dity

Epsi |l on

Si gma

Density

Probe Data

SAR Test Report

23-Cct -2013

123

23-Cct -2013

23-Cct-2013 02:52:44 PM
23-Cct-2013 03:13:47 PM
1263 secs

G gabyte S1186
S1186

O her

S1186
5600. 00 MHz
0.05 W

0 mn(s)
303 mm

190 nmm

14 mm

| nt er nal
Touch

0.782 Wkg
0. 764 W kg
-3.535

APREL - Uni

Uni - Phant om
280 x 280 x 200
User Defi ne
Cent er

Uni _Phant om

BODY

5600

5600. 00 MHz

23- Cct - 2013
24.00 °C

24.00 °C

50. 00 RH%

49.00 F/ m

5.70 S/I'm

1000. 00 kg/cu. m

91
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= JF Chunghwa Telecom CO., Ltd

Telecommunication Laboratories
Testing & Certification Center

Report No : TSC-102-10-AP-14-1 (SAR)

Nane
Model
Type
Serial No.

Last Calib. Date 5

Frequency

Duty Cycle Factor:
Conversi on Factor:
Probe Sensitivity:
Conpr essi on Poi nt:

O fset

Measur enent Dat a
Crest Factor
Scan Type

Ti ssue Tenp.

Anbi ent Tenp.
Set-up Date
Set-up Tine

Area Scan

Zoom Scan

O her Data
DUT Position
Separ ati on
Channel

Probe 257 -
E020
E-Field Triangle
257

14- Nov- 2012
5600. 00 MHz

1

3.6

0.61 0.61 0.61
95. 00 nV

1.56 mMm

CHTL

1

Conpl et e
24.00 °C
24.00 °C
23-Cct -2013
11: 14: 04 AM
8x5x1 :
5x5x8 :

Touch
0
Md

WAALE

Measurenment x=15mm y=15mm z=4mm
Measurenment x=8mm y=8mm z=4mm

92



= JF Chunghwa Telecom CO., Ltd
Telecommunication Laboratories

Testing & Certification Center

iy,

Report No : TSC-102-10-AP-14-1 (SAR )

Area Scan

Y AEE (i)

1 gram SAR val ue
Area Scan Peak SAR :
Zoom Scan Peak SAR :

0.
0.
1

458 W kg
628 Wkg
010 Wkg

93
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Testing & Certification Center

Report No : TSC-102-10-AP-14-1 (SAR)

\\,\n-|||j,f
S 'y,

e
- -
AT
mma

Exposure Assessnent Measurenent Uncertainty

Sour ce of Tol erance | Probability | Divisor c,’ St andard
Uncertainty Val ue Distribution (1- Uncertainty
9) (1-9) %
Measur enent Systen
Probe Calibration 3.5 nor nal 1 1 3.5
Axi al |sotropy 3.7 rect angul ar /3 (1- 1.5
Cp) 1/ 2
Hem spheri cal 10.9 rect angul ar /3 Jcp | 4.4
| sot ropy
Boundary Effect 1.0 rect angul ar /3 1 0.6
Linearity 4.7 rect angul ar /3 1 2.7
Detection Limt 1.0 rect angul ar /3 1 0.6
Readout El ectronics 1.0 nor mal 1 1 1
Response Ti ne 0.8 rect angul ar /3 1 0.5
Integration Tine 1.7 rect angul ar /3 1 1
RF Anbi ent Condition | 3.0 rect angul ar /3 1 1.7
Probe Positi oner 0.4 rect angul ar /3 1 0.2
Mech.
Restriction
Pr obe Positioning 2.9 rect angul ar /3 1 1.7
with respect to
Phant om Shel |
Ext rapol ati on and 3.7 rect angul ar /3 1 2.1
I ntegration
Test Sanpl e 4.0 nor mal 1 1 4
Posi ti oni ng
Devi ce Hol der 2.0 nor nal 1 1 2
Uncertainty
Drift of Qutput 3.5 rect angul ar /3 1 2
Power
Phant om and Set up
Phant om 3.4 rect angul ar /3 1 2
Uncert ai nty(shape &
t hi ckness tol erance)
Liquid 5.0 rect angul ar /3 0.7 2
Conductivity(target)
Li quid 1.4 nor nal 1 0.7 0
Conductivity(neas.)
Liquid 5.0 rect angul ar /3 0.6 1.7
Pernmittivity(target)
Li quid 1.4 nor mal 1 0.6 0
Permttivity(neas.)
Conbi ned Uncertainty RSS 9.4
Combi ned Uncertainty Nor mal (k=2) 18. 9

(coverage factor=2)
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= JF Chunghwa Telecom CO., Ltd

Telecommunication Laboratories
Testing & Certification Center

Report No : TSC-102-10-AP-14-1 (SAR )

SAR-Z Axis

at Hotspot 3108 w1575

95

1.0 \
09

A

0.8

0.7

05

SAR (mWia)

0.4

0.3

02

0.1

0.0

10

15 20
£ Distance (mm)

25

30
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Testing & Certification Center

Report No : TSC-102-10-AP-14-1 (SAR)

802.11a Mode 5.6GHz Band Front Smm space

Report Date

By Oper at or
Measur enment Date
Starting Tine
End Ti me
Scanni ng Ti nme

Pr oduct Data

Devi ce Nane
Serial No.

Type

Model

Frequency

Max. Transmt Pw
Drift Time
Lengt h

W dt h

Dept h

Ant enna Type
Orientation
Power Drift-Start

Power Drift-Fi nishE

Power Drift (%
Pi cture

Phant om Dat a

Nanme

Type

Size (MM
Serial No.
Location
Description
Ti ssue Data
Type

Serial No.
Frequency

Last Calib. Date :
Tenperature :
Anmbi ent Tenp.

Hum dity

Epsi |l on

Si gma

Density

Probe Dat a

Nane

Model

SAR Test Report

24-Cct - 2013

123

24-Cct - 2013

24-Cct-2013 11:01:48 AM
24-Cct-2013 11:22:19 AM
1231 secs

G gabyte S1186
S1186

O her

S1186
5600. 00 MHz
0.05 W

0 mn(s)
303 mm

190 mm

14 mm

| nt er nal
Touch

0. 364 Wkg
0.392 Wkg
8. 567

APREL- Uni

Uni - Phant om
280 x 280 x 200
User Defi ne
Cent er

Uni _Phant om

BODY

5600

5600. 00 MHz

23- Cct - 2013
24.00 °C

24.00 °C

50. 00 RH%

49.00 F/ m

5.70 SI'm

1000. 00 kg/cu. m

Probe 257 - CHTL
E020

96
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Testing & Certification Center

Report No : TSC-102-10-AP-14-1 (SAR)

Type
Serial No.

Last Calib. Date 5

Frequency

Duty Cycle Factor:
Conversi on Factor:
Probe Sensitivity:
Conpr essi on Poi nt:

O fset

Measur enent Dat a
Crest Factor
Scan Type

Ti ssue Tenp.

Anbi ent Tenp.
Set-up Date
Set-up Tine

Area Scan

Zoom Scan

O her Data
DUT Position
Separ ati on
Channel

E-Field Triangle

257

14- Nov- 2012
5600. 00 MHz
1

3.6

0.61 0.61 0.61
95. 00 nV
1.56 mMm

1

Conpl et e
24.00 °C
24.00 °C
24- Cct - 2013
9: 50: 58 AM

WAALE

8x5x1 : Measurenent x=15mm y=15nm z=4mm
5x5x8 : Measurenent x=8nm y=8mm z=4mm

Touch

0
Md

97
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= JF Chunghwa Telecom CO., Ltd
Telecommunication Laboratories
Testing & Certification Center

Report No : TSC-102-10-AP-14-1 (SAR)

Area Scan

-0 18 0 15 30
YRS (mim)

1 gram SAR val ue . 0.625 Wkg
Area Scan Peak SAR : 0.771 WKkg
Zoom Scan Peak SAR : 1.090 Wkg



iy,

= JF Chunghwa Telecom CO., Ltd
Telecommunication Laboratories

Testing & Certification Center

Report No : TSC-102-10-AP-14-1 (SAR)

\\,\n-|||j,f
S 'y,

e
- -
AT
mma

Exposure Assessnent Measurenent Uncertainty

Sour ce of Tol erance | Probability | Divisor c,’ St andard
Uncertainty Val ue Distribution (1- Uncertainty
9) (1-9) %
Measur enent Systen
Probe Calibration 3.5 nor nal 1 1 3.5
Axi al |sotropy 3.7 rect angul ar /3 (1- 1.5
Cp) 1/ 2
Hem spheri cal 10.9 rect angul ar /3 Jcp | 4.4
| sot ropy
Boundary Effect 1.0 rect angul ar /3 1 0.6
Linearity 4.7 rect angul ar /3 1 2.7
Detection Limt 1.0 rectangul ar /3 1 0.6
Readout El ectronics 1.0 nor mal 1 1 1
Response Ti ne 0.8 rect angul ar /3 1 0.5
Integration Tine 1.7 rect angul ar /3 1 1
RF Anbi ent Condition | 3.0 rect angul ar /3 1 1.7
Probe Positi oner 0.4 rect angul ar /3 1 0.2
Mech.
Restriction
Pr obe Positioning 2.9 rect angul ar /3 1 1.7
with respect to
Phant om Shel |
Ext rapol ati on and 3.7 rect angul ar /3 1 2.1
I ntegration
Test Sanpl e 4.0 nor mal 1 1 4
Posi ti oni ng
Devi ce Hol der 2.0 nor nal 1 1 2
Uncertainty
Drift of Qutput 8.6 rect angul ar /3 1 4.9
Power
Phant om and Set up
Phant om 3.4 rect angul ar /3 1 2
Uncert ai nty(shape &
t hi ckness tol erance)
Liquid 5.0 rect angul ar /3 0.7 2
Conductivity(target)
Li quid 1.4 nor nal 1 0.7 0
Conductivity(neas.)
Liquid 5.0 rect angul ar /3 0.6 1.7
Pernmittivity(target)
Li quid 1.4 nor mal 1 0.6 0
Permttivity(neas.)
Conbi ned Uncertainty RSS 10.5
Conbi ned Uncertainty Nor mal (k=2) 20.9

(coverage factor=2)
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Report No : TSC-102-10-AP-14-1 (SAR )
SAR-7 Axis

at Hotspot 360,06 v-15.24

100

1.1

1.0 \
09

SAR (mWia)

/

02 \

0.1

0.0
0 3] 10 15 20 25 30

£ Distance (mm)
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= JF Chunghwa Telecom CO., Ltd

Telecommunication Laboratories
Testing & Certification Center

Report No : TSC-102-10-AP-14-1 (SAR)

802.11ac Mode 5.6GHz Band Front Smm space

Report Date

By Operator
Measur enent Date
Starting Tine
End Tinme
Scanni ng Ti nme

Pr oduct Data

Devi ce Name
Serial No.

Type

Model

Frequency

Max. Transmt Pw
Drift Tinme
Lengt h

W dt h

Dept h

Ant enna Type
Oientation
Power Drift-Start

Power Drift-Fi nish;

Power Drift (%
Pi cture

Phant om Dat a
Nane

Type

Size (MM
Serial No.
Locati on
Description

Ti ssue Data

Type

Serial No.
Frequency :
Last Calib. Date :
Tenperature :
Ambi ent Tenp.

Hum dity

Epsi |l on

Si gma

Density

Probe Data

Nane

SAR Test Report

24-Cct - 2013
123
24-Cct - 2013

24-Cct-2013 10:17:01 AM
24-Cct-2013 10:37:51 AM

1250 secs

G gabyte S1186
S1186

O her

S1186
5600. 00 MHz
0.05 W

0 mn(s)
303 mm

190 mm

14 mMm

| nt er nal
Touch

0.317 Wkg
0. 305 Wkg
-5.032

APREL- Uni

Uni - Phant om
280 x 280 x 200
User Defi ne
Center

Uni _Phant om

BODY

5600

5600. 00 MHz
23-Cct - 2013
24.00 °C

24.00 °C

50. 00 RH%

49. 00 F/ m

5.70 S/'m

1000. 00 kg/cu. m

Probe 257 - CHIL

0263

101
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Testing & Certification Center

Report No : TSC-102-10-AP-14-1 (SAR)

Mbdel

Type
Serial No.

Last Calib. Date 5

Frequency

Duty Cycle Factor:
Conversi on Factor:
Probe Sensitivity:
Conpr essi on Poi nt:

O fset

Measur enent Dat a
Crest Factor
Scan Type

Ti ssue Tenp.

Anbi ent Tenp.
Set-up Date
Set-up Tine

Area Scan

Zoom Scan

O her Data
DUT Position
Separ ati on
Channel

E020

E-Field Triangle
257

14- Nov- 2012
5600. 00 MHz

1

3.6

0.61 0.61 0.61 v/ (VI m?
95. 00 nV

1.56 mMm

1

Conpl et e

24.00 °C

24.00 °C

24- Cct - 2013

9: 50: 58 AM

8x5x1 : Measurenent x=15mm y=15nm z=4mm
5x5x8 : Measurenent x=8nm y=8mm z=4mm

Touch

0
Md

102
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= JF Chunghwa Telecom CO., Ltd
Telecommunication Laboratories

Testing & Certification Center

iy,

Report No : TSC-102-10-AP-14-1 (SAR )

Area Scan

-0 -14
1 A
; N

O

ARSI

1 gram SAR val ue 0. 060 Wkg
Area Scan Peak SAR : 0.419 Wkg
0.210 WKkg

Zoom Scan Peak SAR :



iy,

= JF Chunghwa Telecom CO., Ltd
Telecommunication Laboratories

Testing & Certification Center

Report No : TSC-102-10-AP-14-1 (SAR)

\\,\n-|||j,f
S 'y,

e
- -
AT
mma

Exposure Assessnent Measurenent Uncertainty

Sour ce of Tol erance | Probability | Divisor c,’ St andard
Uncertainty Val ue Distribution (1- Uncertainty
9) (1-9) %
Measur enent Systen
Probe Calibration 3.5 nor nal 1 1 3.5
Axi al |sotropy 3.7 rect angul ar /3 (1- 1.5
Cp) 1/ 2
Hem spheri cal 10.9 rect angul ar /3 Jcp | 4.4
| sot ropy
Boundary Effect 1.0 rect angul ar /3 1 0.6
Linearity 4.7 rect angul ar /3 1 2.7
Detection Limt 1.0 rectangul ar /3 1 0.6
Readout El ectronics 1.0 nor mal 1 1 1
Response Ti ne 0.8 rect angul ar /3 1 0.5
Integration Tine 1.7 rect angul ar /3 1 1
RF Anbi ent Condition | 3.0 rect angul ar /3 1 1.7
Probe Positi oner 0.4 rect angul ar /3 1 0.2
Mech.
Restriction
Pr obe Positioning 2.9 rect angul ar /3 1 1.7
with respect to
Phant om Shel |
Ext rapol ati on and 3.7 rect angul ar /3 1 2.1
I ntegration
Test Sanpl e 4.0 nor mal 1 1 4
Posi ti oni ng
Devi ce Hol der 2.0 nor nal 1 1 2
Uncertainty
Drift of Qutput 5.0 rect angul ar /3 1 2.8
Power
Phant om and Set up
Phant om 3.4 rect angul ar /3 1 2
Uncert ai nty(shape &
t hi ckness tol erance)
Liquid 5.0 rect angul ar /3 0.7 2
Conductivity(target)
Li quid 1.4 nor nal 1 0.7 0
Conductivity(neas.)
Liquid 5.0 rect angul ar /3 0.6 1.7
Pernmittivity(target)
Li quid 1.4 nor mal 1 0.6 0
Permttivity(neas.)
Conbi ned Uncertainty RSS 9.6
Conbi ned Uncertainty Nor mal (k=2) 19.2

(coverage factor=2)




L% Chunghwa Telecom CO., Ltd
Telecommunication Laboratories
Testing & Certification Center
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Report No : TSC-102-10-AP-14-1 (SAR )
SAR-7 Axis

at Hotspot x-6.87 0,72
022

0.20
0.18 \
0.16 \ /x\\—/—“ﬂ
0.14 \ IPZiN
gmz \
< 010

0.08 \
0.06 \
0.04 \
0.02 \ /

0.00

0 3] 10 15 20 25 20
£ Distance (mm)
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= JF Chunghwa Telecom CO., Ltd

Telecommunication Laboratories
Testing & Certification Center

Report No : TSC-102-10-AP-14-1 (SAR)

802.11a Mode 5.6GHz Band Edge Smm space

Report Date

By Operator
Measur enent Date
Starting Tine
End Tinme
Scanni ng Ti nme

Pr oduct Data

Devi ce Name
Serial No.

Type

Model

Frequency

Max. Transmt Pw
Drift Tinme
Lengt h

W dt h

Dept h

Ant enna Type
Oientation
Power Drift-Start

Power Drift-Fi nish;

Power Drift (%
Pi cture

Phant om Dat a
Nane

Type

Size (MM
Serial No.
Locati on
Description

Ti ssue Data

Type

Serial No.
Frequency :
Last Calib. Date :
Tenperature :
Ambi ent Tenp.

Hum dity

Epsi |l on

Si gma

Density

Probe Data

Nane

SAR Test Report

24-Cct - 2013
123
24-Cct - 2013

24-Cct-2013 01:15:02 PM
24-Cct -2013 01:35:36 PM

1234 secs

G gabyte S1186
S1186

O her

S1186
5600. 00 MHz
0.05 W

0 mn(s)
303 mm

190 mm

14 mMm

| nt er nal
Touch

0.198 Wkg
0. 195 Wkg
-1.131

APREL- Uni

Uni - Phant om
280 x 280 x 200
User Defi ne
Center

Uni _Phant om

BODY

5600

5600. 00 MHz
23-Cct - 2013
24.00 °C

24.00 °C

50. 00 RH%

49. 00 F/ m

5.70 S/'m

1000. 00 kg/cu. m

Probe 257 - CHIL

0263

106



\‘.\n :_; y ", 4 ~
et et P %
= ) ‘{:ﬁ&F )
= J Chunghwa Telecom CO., Ltd i%ﬁ& et
) ) . .’{ //_\—-—\—\ :::- Testing Laboratery
Telecommunication Laboratories Bl 0263

Testing & Certification Center

Report No : TSC-102-10-AP-14-1 (SAR)

Mbdel

Type
Serial No.

Last Calib. Date 5

Frequency

Duty Cycle Factor:
Conversi on Factor:
Probe Sensitivity:
Conpr essi on Poi nt:

O fset

Measur enent Dat a
Crest Factor
Scan Type

Ti ssue Tenp.

Anbi ent Tenp.
Set-up Date
Set-up Tine

Area Scan

Zoom Scan

O her Data
DUT Position
Separ ati on
Channel

E020

E-Field Triangle
257

14- Nov- 2012
5600. 00 MHz

1

3.6

0.61 0.61 0.61 v/ (VI m?
95. 00 nV

1.56 mMm

1

Conpl et e

24.00 °C

24.00 °C

24- Cct - 2013

9: 50: 58 AM

8x5x1 : Measurenent x=15mm y=15nm z=4mm
5x5x8 : Measurenent x=8nm y=8mm z=4mm

Touch

0
Md
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Area Scan

000 -30 -15 n 14
YARES (M

1 gram SAR val ue 0. 365 Wkg
Area Scan Peak SAR : 0.347 WKkg
: 0.540 WKkg

Zoom Scan Peak SAR :
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Report No : TSC-102-10-AP-14-1 (SAR)
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Exposure Assessnent Measurenent Uncertainty

Sour ce of Tol erance | Probability | Divisor c,’ St andard
Uncertainty Val ue Distribution (1- Uncertainty
9) (1-9) %
Measur enent Systen
Probe Calibration 3.5 nor nal 1 1 3.5
Axi al |sotropy 3.7 rect angul ar /3 (1- 1.5
Cp) 1/ 2
Hem spheri cal 10.9 rect angul ar /3 Jcp | 4.4
| sot ropy
Boundary Effect 1.0 rect angul ar /3 1 0.6
Linearity 4.7 rect angul ar /3 1 2.7
Detection Limt 1.0 rect angul ar /3 1 0.6
Readout El ectronics 1.0 nor mal 1 1 1
Response Ti ne 0.8 rect angul ar /3 1 0.5
Integration Tine 1.7 rect angul ar /3 1 1
RF Anbi ent Condition | 3.0 rect angul ar /3 1 1.7
Probe Positi oner 0.4 rect angul ar /3 1 0.2
Mech.
Restriction
Pr obe Positioning 2.9 rect angul ar /3 1 1.7
with respect to
Phant om Shel |
Ext rapol ati on and 3.7 rect angul ar /3 1 2.1
I ntegration
Test Sanpl e 4.0 nor mal 1 1 4
Posi ti oni ng
Devi ce Hol der 2.0 nor nal 1 1 2
Uncertainty
Drift of Qutput 1.1 rect angul ar /3 1 0.6
Power
Phant om and Set up
Phant om 3.4 rect angul ar /3 1 2
Uncert ai nty(shape &
t hi ckness tol erance)
Liquid 5.0 rect angul ar /3 0.7 2
Conductivity(target)
Li quid 1.4 nor nal 1 0.7 0
Conductivity(neas.)
Liquid 5.0 rect angul ar /3 0.6 1.7
Pernmittivity(target)
Li quid 1.4 nor mal 1 0.6 0
Permttivity(neas.)
Conbi ned Uncertainty RSS 9.2
Combi ned Uncertainty Nor mal (k=2) 18. 5

(coverage factor=2)
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Report No : TSC-102-10-AP-14-1 (SAR )
SAR-7 Axis

at Hotspot 3-22.91 w6.75

0.55
0.50

045 \\\
040 \\\
0.35

0.30 \\\\
&5 025 “MRK\\\RM

AR (mWia)

0.20 e ——
0.15 HHEH&““HE%HEHHHERH
0.10 s
0.05
0.00
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Report No : TSC-102-10-AP-14-1 (SAR)
A.4.4 802.11a Mode 5.8GHz Band Rear Smm space

SAR Test Report

Report Date : 22-Cct-2013

By Oper at or : 123

Measurenent Date : 22-Cct-2013

Starting Tine : 21-Cct-2013 08:12:25 PM
End Ti e : 21-Cct-2013 08:33:13 PM
Scanni ng Ti nme : 1248 secs

Product Data

Devi ce Nane . G gabyte S1186

Serial No. : S1186

Type : O her

Model : S1186

Frequency : 5800. 00 M

Max. Transmt Pw : 0.05 W

Drift Time 0 mn(s)

Length : 303 mm

W dt h : 190 mm

Dept h : 14 mMm

Ant enna Type . Internal

Orientation . Touch

Power Drift-Start : 0.489 WKkg
Power Drift-Finish: 0.467 WKkg

Power Drift (% . -5.556
Picture :

Phant om Dat a

Nanme : APREL- Uni
Type : Uni - Phant om
Size (MM : 280 x 280 x 200
Serial No. . User Define
Locati on . Center
Description : Uni _Phant om
Ti ssue Data

Type : BODY

Serial No. : 5800
Frequency : 5800. 00 M
Last Calib. Date : 21-Cct-2013
Tenperat ure : 24.00 °C
Anbi ent Tenp. : 24.00 °C
Hum dity : 50.00 RH%
Epsil on : 45.90 F/'m

Si gma : 5.87 S/m
Density : 1000. 00 kg/cu. m
Probe Data

Name . Probe 255
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Report No : TSC-102-10-AP-14-1 (SAR)

Mbdel

Type
Serial No.

Last Calib. Date 5

Frequency

Duty Cycle Factor:
Conversi on Factor:
Probe Sensitivity:
Conpr essi on Poi nt:

O fset

Measur enent Dat a
Crest Factor
Scan Type

Ti ssue Tenp.

Anbi ent Tenp.
Set-up Date
Set-up Tine

Area Scan

Zoom Scan

O her Data
DUT Position
Separ ati on
Channel

E020

E-Field Triangle
255

06- Dec- 2011
5800. 00 MHz

1

3.3

0.61 0.61 0.61 v/ (VI m?
95. 00 nV

1.56 mMm

1

Conpl et e

24.00 °C

24.00 °C

21- Cct - 2013
8:10: 41 PM

8x5x1 : Measurenent x=15mm y=15nm z=4mm
5x5x8 : Measurenent x=8nm y=8mm z=4mm

Touch

0
Md
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Report No : TSC-102-10-AP-14-1 (SAR)

776
a54 0
332
110
888
6BB
444
222

00n

-30

-14 il
RS ()

14

aa

1 gram SAR val ue :
Area Scan Peak SAR :
Zoom Scan Peak SAR :

0.655 Wkg
1. 775 WKkg
2.500 Wkg
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Report No : TSC-102-10-AP-14-1 (SAR)
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Exposure Assessnent Measurenent Uncertainty

Sour ce of Tol erance | Probability | Divisor c,’ St andard
Uncertainty Val ue Distribution (1- Uncertainty
9) (1-9) %
Measur enent Systen
Probe Calibration 3.5 nor nal 1 1 3.5
Axi al |sotropy 3.7 rect angul ar /3 (1- 1.5
Cp) 1/ 2
Hem spheri cal 10.9 rect angul ar /3 Jcp | 4.4
| sot ropy
Boundary Effect 1.0 rect angul ar /3 1 0.6
Linearity 4.7 rect angul ar /3 1 2.7
Detection Limt 1.0 rectangul ar /3 1 0.6
Readout El ectronics 1.0 nor mal 1 1 1
Response Ti ne 0.8 rect angul ar /3 1 0.5
Integration Tine 1.7 rect angul ar /3 1 1
RF Anbi ent Condition | 3.0 rect angul ar /3 1 1.7
Probe Positi oner 0.4 rect angul ar /3 1 0.2
Mech.
Restriction
Pr obe Positioning 2.9 rect angul ar /3 1 1.7
with respect to
Phant om Shel |
Ext rapol ati on and 3.7 rect angul ar /3 1 2.1
I ntegration
Test Sanpl e 4.0 nor mal 1 1 4
Posi ti oni ng
Devi ce Hol der 2.0 nor nal 1 1 2
Uncertainty
Drift of Qutput 5.6 rect angul ar /3 1 3.1
Power
Phant om and Set up
Phant om 3.4 rect angul ar /3 1 2
Uncert ai nty(shape &
t hi ckness tol erance)
Liquid 5.0 rect angul ar /3 0.7 2
Conductivity(target)
Li quid 2.2 nor nal 1 0.7 1.5
Conductivity(neas.)
Liquid 5.0 rect angul ar /3 0.6 1.7
Pernmittivity(target)
Li quid 5.6 nor mal 1 0.6 3.4
Permttivity(neas.)
Conbi ned Uncertainty RSS 10. 4
Conbi ned Uncertainty Nor mal (k=2) 20. 8

(coverage factor=2)
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Report No : TSC-102-10-AP-14-1 (SAR )
SAR-7 Axis

at Hotspot s245.09 w6.75
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SAR (mWia)
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0.0
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Report No : TSC-102-10-AP-14-1 (SAR)

802.11a Mode 5.8GHz Band Front Smm space

Report Date

By Oper at or
Measur enment Date
Starting Tine
End Ti me
Scanni ng Ti nme

Pr oduct Data

Devi ce Nane
Serial No.

Type

Model

Frequency

Max. Transmit Pw
Drift Time
Lengt h

W dt h

Dept h

Ant enna Type
Orientation
Power Drift-Start

Power Drift-Fi nishE

Power Drift (%
Pi cture

Phant om Dat a

Nanme

Type

Size (mm
Serial No.
Location
Description
Ti ssue Data
Type

Serial No.
Frequency

Last Calib. Date :
Tenperature :
Anbi ent Tenp.

Hum dity

Epsi |l on

Si gma

Density

Probe Data

Name

Model

Type

SAR Test Report

22-Cct -2013

123

22-Cct -2013

22-Cct-2013 11:35:47 AM
22-Cct-2013 11:56:21 AM
1234 secs

G gabyte S1186
S1186

O her

S1186
5800. 00 MHz
0.05 W

0 mn(s)
303 mm

190 nmm

14 mm

| nt er nal
Touch

0.292 Wkg
0. 285 Wkg
-2.804

APREL - Uni

Uni - Phant om
280 x 280 x 200
User Defi ne
Cent er

Uni _Phant om

BODY

5800

5800. 00 MHz

21- Cct - 2013
24.00 °C

24.00 °C

50. 00 RH%

45.90 F/ m

5.87 SI'm

1000. 00 kg/cu. m

Pr obe 255
E020
E-Field Triangle
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Serial No.

Last Calib. Date 5

Frequency

Duty Cycle Fact or
Conversi on Factor:
Probe Sensitivity:
Conpr essi on P0|nt
O fset

Measur enent Dat a
Crest Factor
Scan Type

Ti ssue Tenp.

Anbi ent Tenp.
Set-up Date
Set-up Tine

Area Scan

Zoom Scan

O her Data
DUT Position
Separ ati on
Channel

255

06- Dec- 2011
5800. 00 MHz
1

3.3

0.61 0.61 O.
95. 00 nV
1.56 mMm

1

Conpl et e
24.00 °C
24.00 °C
21- Cct - 2013
8:10: 41 PM

WAALE

8x5x1 : Measurenent x=15mm y=15nm z=4mm
5x5x8 : Measurenent x=8nm y=8mm z=4mm

Touch
0
Md
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Report No : TSC-102-10-AP-14-1 (SAR)

H00 -30 14 0 14 a0

W Axis (mim)

1 gram SAR val ue
Area Scan Peak SAR :
Zoom Scan Peak SAR :

0.795 Wkg
0.767 Wkg
1. 711 WKkg
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Report No : TSC-102-10-AP-14-1 (SAR)
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Exposure Assessnent Measurenent Uncertainty

Sour ce of Tol erance | Probability | Divisor c,’ St andard
Uncertainty Val ue Distribution (1- Uncertainty
9) (1-9) %
Measur ement System
Probe Calibration 3.5 nor nal 1 1 3.5
Axi al |sotropy 3.7 rect angul ar /3 (1- 1.5
Cp) 1/ 2
Hem spheri cal 10.9 rect angul ar /3 Jcp | 4.4
| sot ropy
Boundary Effect 1.0 rect angul ar /3 1 0.6
Linearity 4.7 rect angul ar /3 1 2.7
Detection Limt 1.0 rectangul ar /3 1 0.6
Readout El ectronics 1.0 nor mal 1 1 1
Response Ti ne 0.8 rect angul ar /3 1 0.5
Integration Tine 1.7 rect angul ar /3 1 1
RF Anbi ent Condition | 3.0 rect angul ar /3 1 1.7
Probe Positi oner 0.4 rect angul ar /3 1 0.2
Mech.
Restriction
Pr obe Positioning 2.9 rect angul ar /3 1 1.7
with respect to
Phant om Shel |
Ext rapol ati on and 3.7 rect angul ar /3 1 2.1
I ntegration
Test Sanpl e 4.0 nor mal 1 1 4
Posi ti oni ng
Devi ce Hol der 2.0 nor nal 1 1 2
Uncertainty
Drift of Qutput 2.8 rect angul ar /3 1 1.6
Power
Phant om and Set up
Phant om 3.4 rect angul ar /3 1 2
Uncert ai nty(shape &
t hi ckness tol erance)
Liquid 5.0 rect angul ar /3 0.7 2
Conductivity(target)
Li quid 2.2 nor nal 1 0.7 1.5
Conductivity(neas.)
Liquid 5.0 rect angul ar /3 0.6 1.7
Pernmittivity(target)
Li quid 5.6 nor mal 1 0.6 3.4
Permttivity(neas.)
Conbi ned Uncertainty RSS 10.0
Conbi ned Uncertainty Nor mal (k=2) 20.1

(coverage factor=2)
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Report No : TSC-102-10-AP-14-1 (SAR )
SAR-7 Axis

at Hotspot 525213 w6.73

120
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Report No : TSC-102-10-AP-14-1 (SAR)

802.11ac Mode 5.8GHz Band Front Smm space

Report Date

By Oper at or
Measur enment Date
Starting Tine
End Ti me
Scanni ng Ti nme

Pr oduct Data

Devi ce Nane
Serial No.

Type

Model

Frequency

Max. Transmit Pw
Drift Time
Lengt h

W dt h

Dept h

Ant enna Type
Orientation
Power Drift-Start

Power Drift-Fi nishE

Power Drift (%
Pi cture

Phant om Dat a

Nanme

Type

Size (mm
Serial No.
Location
Description
Ti ssue Data
Type

Serial No.
Frequency

Last Calib. Date :
Tenperature :
Anbi ent Tenp.

Hum dity

Epsi |l on

Si gma

Density

Probe Data

Name

Model

Type

SAR Test Report

22-Cct -2013

123

22-Cct -2013

22-Cct-2013 09:58:34 AM
22-Cct-2013 10:19:18 AM
1244 secs

G gabyte S1186
S1186

O her

S1186
5800. 00 MHz
0.05 W

0 mn(s)
303 mm

190 nmm

14 mm

| nt er nal
Touch

0.168 Wkg
0. 158 Wkg
-6.710

APREL - Uni

Uni - Phant om
280 x 280 x 200
User Defi ne
Cent er

Uni _Phant om

BODY

5800

5800. 00 MHz

21- Cct - 2013
24.00 °C

24.00 °C

50. 00 RH%

45.90 F/ m

5.87 SI'm

1000. 00 kg/cu. m

Pr obe 255
E020
E-Field Triangle
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Serial No.

Last Calib. Date 5

Frequency

Duty Cycle Fact or
Conversi on Factor:
Probe Sensitivity:
Conpr essi on P0|nt
O fset

Measur enent Dat a
Crest Factor
Scan Type

Ti ssue Tenp.

Anbi ent Tenp.
Set-up Date
Set-up Tine

Area Scan

Zoom Scan

O her Data
DUT Position
Separ ati on
Channel

255

06- Dec- 2011
5800. 00 MHz
1

3.3

0.61 0.61 O.
95. 00 nV
1.56 mMm

1

Conpl et e
24.00 °C
24.00 °C
21- Cct - 2013
8:10: 41 PM

WAALE

8x5x1 : Measurenent x=15mm y=15nm z=4mm
5x5x8 : Measurenent x=8nm y=8mm z=4mm

Touch
0
Md
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Report No : TSC-102-10-AP-14-1 (SAR)

Area Scan

- RS fmim)

1 gram SAR val ue : 0.250 Wkg
Area Scan Peak SAR : 0.329 Wkg
Zoom Scan Peak SAR : 0.600 Wkg
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Report No : TSC-102-10-AP-14-1 (SAR)
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Exposure Assessnent Measurenent Uncertainty

Sour ce of Tol erance | Probability | Divisor c,’ St andard
Uncertainty Val ue Distribution (1- Uncertainty
9) (1-9) %
Measur enent Systen
Probe Calibration 3.5 nor nal 1 1 3.5
Axi al |sotropy 3.7 rect angul ar /3 (1- 1.5
Cp) 1/ 2
Hem spheri cal 10.9 rect angul ar /3 Jcp | 4.4
| sot ropy
Boundary Effect 1.0 rect angul ar /3 1 0.6
Linearity 4.7 rect angul ar /3 1 2.7
Detection Limt 1.0 rectangul ar /3 1 0.6
Readout El ectronics 1.0 nor mal 1 1 1
Response Ti ne 0.8 rect angul ar /3 1 0.5
Integration Tine 1.7 rect angul ar /3 1 1
RF Anbi ent Condition | 3.0 rect angul ar /3 1 1.7
Probe Positi oner 0.4 rect angul ar /3 1 0.2
Mech.
Restriction
Pr obe Positioning 2.9 rect angul ar /3 1 1.7
with respect to
Phant om Shel |
Ext rapol ati on and 3.7 rect angul ar /3 1 2.1
I ntegration
Test Sanpl e 4.0 nor mal 1 1 4
Posi ti oni ng
Devi ce Hol der 2.0 nor nal 1 1 2
Uncertainty
Drift of Qutput 6.7 rect angul ar /3 1 3.8
Power
Phant om and Set up
Phant om 3.4 rect angul ar /3 1 2
Uncert ai nty(shape &
t hi ckness tol erance)
Liquid 5.0 rect angul ar /3 0.7 2
Conductivity(target)
Li quid 2.2 nor nal 1 0.7 1.5
Conductivity(neas.)
Liquid 5.0 rect angul ar /3 0.6 1.7
Pernmittivity(target)
Li quid 5.6 nor mal 1 0.6 3.4
Permttivity(neas.)
Conbi ned Uncertainty RSS 10.6
Conbi ned Uncertainty Nor mal (k=2) 11.3

(coverage factor=2)
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Report No : TSC-102-10-AP-14-1 (SAR )
SAR-7 Axis

at Hotspot 38,11 v:-23.25
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Report No : TSC-102-10-AP-14-1 (SAR)

802.11a Mode 5.8GHz Band Edge Smm space

Report Date

By Operator
Measur enent Date
Starting Tine
End Tinme
Scanni ng Ti nme

Pr oduct Data

Devi ce Name
Serial No.

Type

Model

Frequency

Max. Transmt Pw
Drift Tinme
Lengt h

W dt h

Dept h

Ant enna Type
Oientation
Power Drift-Start

Power Drift-Fi nish;

Power Drift (%
Pi cture

Phant om Dat a
Nane

Type

Size (MM
Serial No.
Locati on
Description

Ti ssue Data

Type

Serial No.
Frequency :
Last Calib. Date :
Tenperature :
Ambi ent Tenp.

Hum dity

Epsi |l on

Si gma

Density

Probe Data

Nane

SAR Test Report

22-Cct - 2013
123
22-Cct - 2013

22-Cct-2013 11:14:07 AM
22-Cct-2013 11:34:51 AM

1244 secs

G gabyte S1186
S1186

O her

S1186
5800. 00 MHz
0.05 W

0 mn(s)
303 mm

190 mm

14 mMm

| nt er nal
Touch

0.187 Wkg
0.176 Wkg
-5.943

APREL- Uni

Uni - Phant om
280 x 280 x 200
User Defi ne
Center

Uni _Phant om

BODY

5800

5800. 00 MHz
21- Cct - 2013
24.00 °C
24.00 °C

50. 00 RH%
45.90 F/'m
5.87 S/'m
1000. 00 kg/ cu.

Pr obe 255

m

0263
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Report No : TSC-102-10-AP-14-1 (SAR)

Mbdel

Type
Serial No.

Last Calib. Date 5

Frequency

Duty Cycle Factor:
Conversi on Factor:
Probe Sensitivity:
Conpr essi on Poi nt:

O fset

Measur enent Dat a
Crest Factor
Scan Type

Ti ssue Tenp.

Anbi ent Tenp.
Set-up Date
Set-up Tine

Area Scan

Zoom Scan

O her Data
DUT Position
Separ ati on
Channel

E020

E-Field Triangle
255

06- Dec- 2011
5800. 00 MHz

1

3.3

0.61 0.61 0.61 v/ (VI m?
95. 00 nV

1.56 mMm

1

Conpl et e

24.00 °C

24.00 °C

21- Cct - 2013
8:10: 41 PM

8x5x1 : Measurenent x=15mm y=15nm z=4mm
5x5x8 : Measurenent x=8nm y=8mm z=4mm

Touch

0
Md
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Report No : TSC-102-10-AP-14-1 (SAR)

Area Scan

1 gram SAR val ue : 0.435 Wkg
Area Scan Peak SAR : 1.005 Wkg
Zoom Scan Peak SAR : 1.461 WKkg
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Report No : TSC-102-10-AP-14-1 (SAR)
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Exposure Assessnent Measurenent Uncertainty

Sour ce of Tol erance | Probability | Divisor c,’ St andard
Uncertainty Val ue Distribution (1- Uncertainty
9) (1-9) %
Measur enent Systen
Probe Calibration 3.5 nor nal 1 1 3.5
Axi al |sotropy 3.7 rect angul ar /3 (1- 1.5
Cp) 1/ 2
Hem spheri cal 10.9 rect angul ar /3 Jcp | 4.4
| sot ropy
Boundary Effect 1.0 rect angul ar /3 1 0.6
Linearity 4.7 rect angul ar /3 1 2.7
Detection Limt 1.0 rect angul ar /3 1 0.6
Readout El ectronics 1.0 nor mal 1 1 1
Response Ti ne 0.8 rect angul ar /3 1 0.5
Integration Tine 1.7 rect angul ar /3 1 1
RF Anbi ent Condition | 3.0 rect angul ar /3 1 1.7
Probe Positi oner 0.4 rect angul ar /3 1 0.2
Mech.
Restriction
Pr obe Positioning 2.9 rect angul ar /3 1 1.7
with respect to
Phant om Shel |
Ext rapol ati on and 3.7 rect angul ar /3 1 2.1
I ntegration
Test Sanpl e 4.0 nor mal 1 1 4
Posi ti oni ng
Devi ce Hol der 2.0 nor nal 1 1 2
Uncertainty
Drift of Qutput 15.9 rect angul ar /3 1 3.4
Power
Phant om and Set up
Phant om 3.4 rect angul ar /3 1 2
Uncert ai nty(shape &
t hi ckness tol erance)
Liquid 5.0 rect angul ar /3 0.7 2
Conductivity(target)
Li quid 2.2 nor nal 1 0.7 1.5
Conductivity(neas.)
Liquid 5.0 rect angul ar /3 0.6 1.7
Pernmittivity(target)
Li quid 5.6 nor mal 1 0.6 3.4
Permttivity(neas.)
Conbi ned Uncertainty RSS 10.5
Conbi ned Uncertainty Nor mal (k=2) 21.0

(coverage factor=2)
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NCL CALIBRATION LABORATORIES

Calibration File No: DC-1471
Project Number: CHT-dipole-2450B-cal-5703

CERTIFICATE OF CALIBRATION

It is certified that the equipment identified below has been calibrated in the
NCL CALIBRATION LABORATORIES by gualified personnel following recognized

procedures and using transfer standards traceable to NRC/MIST.

CHTL Validation Dipale

Manufacturer: APREL Laboratories
Part number: ALS-D-2450-5-2
Frequency: 2450 MHz
Serial Mo: 2450-220-00751

Customner: CHTL

Calibrated: 147 November 2012
Released on: 14" November 2012

This Calibration Certificate is Incomplete Unless Accompanied with the Calibration Results Summary

Released By: }4/7[8%“——

Art Brennan, Quality Manager

NCL CALIERATION LABORATORIES

303 Termy Fox Diive, Sulte 102 Diviskon of APREL
Kanata, Cniario TEL: [513) 435-E300
CANADA K2K 301 FAX: [613) 435-8306
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NCL Calibration Laboratories
Divizion of APREL Laboratories.

Conditions
Dipole 2450, 220-00751 was a re-calibration.
Ambient Temperature of the Laboratory: 22°C +-0.5°C

Temperature of the Tissue: 21°C+-05°C

We the undersigned attest that to the best of our knowledge the calibration of
this subject has been accurately conducted and that all information contained
within the results pages have been reviewed for accuracy.

Lot R

Art Brehnan, Quality Manager

Constantin Teodorian, Test Engineer

This page has been reviewed for content and attested to by signature within this document.
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NCL Calibration Laboratories

Divizsion of APREL Lzboratories.

Calibration Results Summary

reference for the user.
Mechanical Dimensions (APREL)

Length: 51.5 mm
Height: 30.4 mm

Electrical Specification

Test Result
S11RIL -27.845 dB
SWR 1.085 U
Impedance 475100

System Validation Results

Frequency | 1 Gram | 10 Gram Peak
2450 MHz | 50.754 | 23.857 101.89

Feed power 30dbm.

Aryea Span

This page has been reviewed for content and attested to by signature within this document.

The following results relate the Calibrated Dipole and should be used as a quick
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NCL Calibration Laboratories
Drvizion of APEEL Laboratories.

Introduction

This Calibration Report has been produced in line with the SSI Dipole Calibration
Procedure SSI-TP-018-ALSAS. The results contained within this report are for
Validation Dipole 2450-220-00751. The calibration routine consisted of a three-step
process. Step 1 was a mechanical verification of the dipole to ensure that it meets
the mechanical specifications. Step 2 was an Electrical Calibration for the Validation
Dipole, where the SWR, Impedance, and the Return loss were assessed. Step 3
involved a System Validation using the ALSAS-10U, along with APREL E-020 130
MHz to 26 GHz E-Field Probe Serial Number 212.

References

SSI-TP-018-ALSAS Dipole Calibration Procedure

SSI-TP-016 Tissue Calibration Procedure

IEEE 1528 “Recommended Practice for Determining the Peak Spatial-Average
Specific Absorption Rate (SAR) in the Human Body Due to Wireless
Communications Devices: Experimental Techniques™

Conditions

Dipole 2450-220-00751 was a re-calibration.

Ambient Temperature of the Laboratory: 22 °C +/- 0.5°C
Temperature of the Tissue: 20 °C +-0.5°C

Dipole Calibration uncertainty

The calibration uncertainty for the dipole is made up of various parameters presented below.

Mechanical 1%

Positioning Error 1.22%

Electrical 1.7%

Tissue 2.2%

Dipole Validation 22%

TOTAL 8.32% (16.64% K=2)

This page has been reviewed for content and attested to by signature within this document.
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NCL Calibration Laboratories

Mechanical Verification

Divizsion of APREL Lzboratories.

Dipole Calibration Results

APREL APREL Measured Measured
Length Height Length Height
51.5 mm 304 mm 52 4 mm 30.6 mm

Tissue Validation

Body Tissue 2450 MHz | Measured
Dielectric constant, e 5123
Conductivity, o [S/m] 1.92

This page has been reviewed for content and attested to by signature within this document.
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NCL Calibration Laboratories

Division of APREL Laboratones.

Electrical Calibration

Test Result
S11RIL -27.845 dB
SWR 1.085U
Impedance 47510 02

$11 Parameter Return Loss

11 FORMARD REFLECTLOM

LOG HAGHITUDE rREF--20.800 dB

4,468 dBSDIY

1.98A372 fiHz

J.E0ARED

The Following Graphs are the results as displayed on the Vector Network Analyzer.

CH 1 - 3Ll
3.0384 nm REF
@088 dB OFFSET
a.an? OFFSET

»HARKER 2
Z.47AERA Hz
-27.845 db

HARKER TO MAX
HARKER TO MIN

1 Z2.3393456 GHz
-ZR.EL1 df

3 2586884 GHz
-ZB.@L3 df

KARKER READOUT
FUMCTIONS

This page has been reviewed for content and attested to by signature within this document.
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NCL Calibration Laboratories

Divizion of APREL Laboratories.
SWR
CH1-35ll
301 FORWARD REFLECTLOM = as84 wn REF
A.088 dB OFFSET
SHR yREF=1.08E 1 1.e@g UsDIY A.AA" 0FFSET
: : : : : SHARKER 2
Z.408ERA OHz
1.g83 L

HARKER TO MAX
HARKER TO MIN

1 2.339346 GHz
122601

3 2.586889 GHz
1.225 1

: : : : : : : : : KARKER READOUT
1.980372 fiHz J.BARAEA FUMCTIONS

This page has been reviewed for content and attested to by signature within this document.
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Divizion of APEEL Laboratories.

Smith Chart Dipole Impedance

11 FORMARD REFLECTLOM 1 CH 1 - 35101
THFEDAMCE
@.e8°
=HARKER 2
2. 43800
47,318
-2.8a2

1 2.339346
1 39,776
L q.787
! 3 2.5865804

41 987

1.980372 - 3.0BRARR GHz FUNETIORS

Test Equipment

R:ANCL\Calibration Equipmentilnstrument List May 2012.

This page has been reviewed for content and attested to by signature within this document.

3.@534 nm REF
B.088 4B OFFSET

OFFSET

ihz
1
it

HARKER TO MAX
HARKER TO HMIN

Hz
il
19
(Hz
i

3600 j0

1 HARKER RERDOUT

The test equipment used during Probe Calibration, manufacturer, model number
and, current calibration status are listed and located on the main APREL server

Testing Laboratary

0263

138



= JF Chunghwa Telecom CO., Ltd
Telecommunication Laboratories
Testing & Certification Center

iy,

Report No : TSC-102-10-AP-14-1 (SAR)

A.4.6 Probe Calibration Data
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NCL CALIBRATION LABORATORIES
Calibration File No.: PC-1470

Client.: CHTL

CERTIFICATE OF CALIBRATION

It is certified that the equipment identified below has been calibrated in the
NCL CALIBRATION LABORATORIES by gualified personnel following recognized

procedures and using transfer standards traceable to MRC/MIST.

Equipment: Miniature Isotropic RF Probe
Record of Calibration
Manufacturer: APREL Laboratories
Model No.: E-D20
Serial No_: 257

Calibration Procedure: D01-032-E020-V2, D22-012-Tissue, D28-002-Dipole
Project No: CHT-E20-cal-5702

Calibrated: 14™ November 2012
Released on: 14 November 2012

This Calibration Certificate iz Incomplate Unless Accompanied with the Calibration Results Summary

Released By: }4/7[3%

Art Brennan, Quality Manager

NCL CALIBERATION LABORATORIES

303 Terry Fox Drive, Sulte 102 Divislon of APREL
Kanata, omania TEL: (513} 4358300
CANADA KK 3J1 FAX: [613) 435-E306
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Introduction

This Calibration Report reproduces the results of the calibration performed in line with the references
listed below. Calibration is performed using accepted methodologies as per the references listed
below. Probes are calibrated for air, and tissue and the values reported are the results from the
physical guantification of the probe through meteorgical practices.

Calibration Method
Probes are calibrated using the following methods.

=1000MHz
TEM Cell for sensitivity in air
Standard phantom using temperature transfer method for sensitivity in issue

=1000MHz
Waveguide* method to determine sensitivity in air and tissue
*Waveguide is numerically (simulation) assessed to determine the field distribution and power

The boundary effect for the probe is assessed wsing a standard fiat phantom where the probe output
is compared against a numerically simulated series of data points

References

o IEEE Standard 1528 (2003) including Amendment 1
IEEE Recommended Practice for Determining the Peak Spatial-Average Specific Absorption
Rate {SAR) in the Human Head from Wireless Communications Devices: Measurement
Technigues

= EN 62209-1 (2008)
Human Exposure to RF Fields from hand-held and body-mounted wireless communication
devices - Human models. instrumentation, and procedures-Part 1: Procedure to measure
the Specific Absorption Rate (SAR) for hand-held mobile wireless devices

= IEC 62209-2 Ed. 1.0 (2010-03)

Human exposure to RF fields from hand-held and bady-mounted wireless devices - Human

maodels, instrumentation, and procedures - Part 2: specific absorption rate (SAR) for

wireless communication devices (30 MHz - & GHz)

TP-D01-032-E020-Y2 E-Field probe calibration procedure

D22-012-Tissue dielectric tissue calibration procedure

D25-002-Dipole procedure for validation of SAR system using a dipole

|IEEE 1309 Draft Standard for Calibration of Electromagnetic Field Sensors and Probes,

Excluding Antennas, from 9kHz to 40GHz

oo oo

Page 2 of 10
Thas page has been reviewed for content and attested to on Page 2 of this document.
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Conditions

Probe 257 was a recalibration.

Ambient Temperature of the Laboratory: 22°C +-1.5°C
Temperature of the Tissue: 21°C +-1.5°C
Relative Humidity: = B0%

Primary Measurement Standards

Instrument Serial Number Cal due date
Power meter Anritsu MA24084 90025437 Nov 4, 2013
Power Sensor Anritsu MAZ2431D 103555 Mov 4, 2013
Attenuator HP 54954 (T04B) 1944410711 Sept. 14, 2013
MNetwork Analyzer Anritsu MTEBD1C MB11855 Feb. B, 2013

Secondary Measurement Standards

Signal Generator Agilent E4438C -5068 MY55182338 June 7, 2013

Attestation

The below named signatories have conducted the calibration and review of the data which is
presented in this calibration report.

We the undersigned attest that to the best of our knowledge the calibration of
thiz subjert has heen accurately conductéd and that all infarmation cantainad
within the results pages have been reviewed for accuracy.

AR —

Arl Brennan, Qualily Managyer

m T
o 7 -

H\ ;/” . >
e A {/w"f:,(-r__

Dan Brooks, Teat Engincer

Page 3 of 10
Thes page has bean reviewsd for content and attested to on Page 2 of this document.
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Probe Summary

Probe Type: E-Field Probe ED20
Serial Number: 257

Frequency: As presented on page 5
Sensor Offset: 1.56

Sensor Length: 25

Tip Enclosure: Composite*

Tip Diameter: < 5 mm

Tip Length: &0 mm

Total Length: 280 mm

*Resistive to recommended tissue recipes per IEEE-1528

Sensitivity in Air

Channel X: 1.2 pVIVImY
Channel ¥: 1.2 pViVImY
Channel Z: 1.2 pVIVImY
Diode Compression Point: 95 mV

Page 4 of 10
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Calibration for Tissue (Head H, Body B)
Frequency Tissue Meas_ured Meqsured Calibrat_ion Jﬁ;z:&"ﬁfy Conversion
Type Epsilon Sigma Uncertainty for 534* Factor
4350 H Head X X X X X
450 B Body X X X X X
TS0 H Head x x X X X
750 B Body X X X X X
835 H Head X X X X X
335B Body X X X X X
900 H Head 40.86 0.97 35 3.6 0.4
00 B Body X X X X X
1450 H Head X X X X X
1450 B Body X X X X X
1500 H Head X X X X X
1500 B Body X X X X X
1640 H Head x x X X X
1640 B Body X X X X X
1750 H Head X X X X X
1750 Body X X X X X
1800 H Head X X X X X
1800 B Body X X X X X
1900 H Head 38.47 1.34 3.5 2.7 53
1900 B Body X X X X X
2000 H Head X X X X X
2000 B Body X X X X X
2100 H Head X X X X X
2100B Body X X X X X
2300 H Head X X X X X
2300 B Body X X X X X
2450 H Head X X X X X
2450B Body 51.23 1.92 3.5 3.5 4.5
2600 H Head x x X X X
2800 B Body X X X X X
3000 H Head X X X X X
3000B Body X X X X X
3600 H Head X X X X X
3600B Body X X X X X
5200 H Head X X X X X
5200B Body X X X X X
5600 H Head X X X X X
5600 B Body X X X X X
5800 H Head x x X X X
5800 B Body X X X X X
Page 5 of 10
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Boundary Effect:

Uncertainty resulting from the boundary effect is less than 2.1% for the distance between the tip of
the probe and the fissue boundary, when less than 0.58mm.

Spatial Resolution:

The spatial resolution uncertainty is less than 1.5% for 4. 9mm diameter probe.
The spatial resolution uncertainty is less than 1.0% for 2_5mm diameter probe.

DAGQ-PAQ Contribution

To minimize the uncertainty calculation all tissue sensitivity values were calculated using a load
impedance of 5 MO,

Boundary Effect:

For a distance of 0.58mm the worst case evaluated uncertainty (increase in the probe sensitivity) is
less than 2.1%.

MNOTES:

*The maximum deviation from the centre frequency when comparing the lower to upper range is
listed.

Page 6 of 10
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Receiving Pattern Air

Receiving Pattern Probe E020 S/M 257

Page 7 of 10
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Isotropy Error Air
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Dynamic Range
Dynamic Range Probe S/N 257
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Video Bandwidth

Probe Frequency Characteristics

.T an ]l
. \

Probe output level (dB)

1 10 100 1000 10000
Frequenzy (Hz)

Video Bandwidth at 500 Hz 1dB
Video Bandwidth at 1.02 KHz: 3dB

Test Equipment

The test equipment used during Probe Calibration, manufacturer, model number and, cument
calibration status are listed and located on the main APREL server RINCL\Calibration
Equipmenfinstrument List May 2012.
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