&

ACCREDITED SAR EVALUATION REPORT ™ "

TESTING LABORATORY

CERTIFICATE NUMBER: 3297.02

For

NVIDIA Corporation

2701 San Tomas Expressway,
Santa Clara, CA 95050, USA

FCC ID: VOB-E1729

Report Type: Product Type:
CIIPC Report WWAN Module within Tablet

Prepared By: Simon Ma

Report Number: R1502063-FCC SAR

Report Date: 2015-03-11

Bo Li L

Reviewed By: RF Lead

Bay Area Compliance Laboratories Corp.
1274 Anvilwood Avenue,

Sunnyvale, CA 94089, USA

Tel: (408) 732-9162

Fax: (408) 732 9164

Note: This test report is prepared for the customer shown above and for the device described herein. It may not be duplicated or
used in part without prior written consent from Bay Area Compliance Laboratories Corp. This report must not be used by the
customer to claim product certification, approval, or endorsement by A2LA* or any agency of the Federal Government. * This
report may contain data that are not covered by the A2LA accreditation and are marked with an asterisk “*” w..,,

Labs Corp.




NVIDIA Corporation

FCCID: VOB-E1729

Summary of Test Results

Rule Part(s):

FCC §2.1093

Test Procedure(s):

IEEE 1528: 2013, IEC 62209-2: 2010
FCC Published RF exposure KDB procedure

Device Category:

Portable Device

Exposure Category: | General Population/Uncontrolled Exposure
Device Type: | Portable Device
Modulation Type: | GMSK, 8PSK, QPSK, 16QAM, 64QAM

GSM/GPRS850: 824.2-848.8 MHz
GSM/GPRS1900: 1850.2-1909.8 MHz
WCDMA Band II: 1825.4-1907.6 MHz
WCDMA Band IV:1712.4-1752.6 MHz

Radio Bands: WCDMA Band V: 826.4-846.6 MHz
LTE Band 2: 1850-1910 MHz
LTE Band 4: 1710-1755 MHz
LTE Band 5: 824-849 MHz
LTE Band 7: 2500-2570 MHz
LTE Band 17: 704-716 MHz
GSM/GPRS850: 32 dBm
GSM/GPRS1900: 29 dBm

Rated Power:

UMTS Band 11, IV, V: 23 dBm
LTE Band I1, IV, V, VII, XVII: 23 dBm

Antenna Type(s) Tested:

Internal Antennas

Body-Worn None
Accessories:
Face-Head
. None
Accessories:
Operate Mode | Data Only
Battery Type (s) Tested: | Li-Ion: 3.8V/5200mAh
Level (W/Kg) Position Operational Mode
1.467 Back Sde Licensed
Max. SAR Level (s) Measured:
Level (W/Kg) Position Operational Mode
1.885 Back Side Simultancous
(SPLSR=0.039) Touch
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1 General Description

1.1 Introduction

This measurement report shows compliance of the NVIDIA Corporation WWAN RF modular (Model:
NB106-N, FCC ID: VOB-E1729) which installed in NVIDIA Corporation product (Model: P1761W,
FCC ID: VOB-P1761WX) with FCC Part 2.1093 standard. The model number of Tablet with license
WWAN module is P1761.

1.2 Test EUT Technical Specification

The following table indicates all the wireless technologies operating in the RF modular installed in Nvidia
Corporation product.

For WWAN RF modular, please refer to FCC ID: VOB-E1729 granted on April 16, 2014.

Item Description
GSM850/PCS1900 GPRS/EDGE
Radio UMTS Band 2, Band 4, Band 5

LTE Band 2, Band 4, Band 5, Band 7 and Band 17
GPRS 850 32 dBm GPRS 1900 29 dBm
UMTS Band 2 23 dBm UMTS Band 4 23 dBm
Rated Power UMTS Band 5 23 dBm LTE Band 2 23 dBm
LTE Band 4 23 dBm LTE Band 5 23 dBm
LTE Band 7 23 dBm LTE Band 17 23 dBm

This WWAN module was installed into NVIDIA certified Tablet (FCC ID: VOB-P1761WX). Below is
the detail technical specification of tablet to support the WWAN module.

Host Product Feature (Tablet)

Host Name: Tablet

Company: NVIDIA Corporation
Model Name: P1761W
FCCID: VOB-P1761WX

Dimensions (L*W*H) Tablet: 220 mm (L) x 125 mm (W) x 8 mm (H)
802.11b/g/n: 2412-2472 MHz
TX Frequency Range: 802.11a/n: 5180-5240 MHz, 5745-5825 MHz
Bluetooth: 2402-2480 MHz
Bluetooth: 9.84 dBm
802.11b: 17.86 dBm
802.11g: 17.51 dBm
802.11n: 16.17 dBm
802.11a: 15.66 dBm
802.11n: 15.2 dBm

802.11a: 13.76 dBm
802.11n: 14.05 dBm

2.4 GHz

Rated Average Power:
5.2 GHz

5.8 GHz
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2 Test Facility

Bay area compliance Laboratories Corp. (BACL) is:

1- An independent Commercial Test Laboratory accredited to ISO 17025: 2005 by A2LA, in the fields
of: Electromagnetic Compatibility & Telecommunications covering Emissions, Immunity, Radio, RF
Exposure, Safety and Telecom. This includes NEBS (Network Equipment Building System), Wireless
RF, Telecommunications Terminal Equipment (TTE); Network Equipment; Information Technology
Equipment (ITE); Medical Electrical Equipment; Industrial, Commercial, and Medical Test Equipment;
Professional Audio and Video Equipment; Electronic (Digital) Products; Industrial and Scientific
Instruments; Cabled Distribution Systems and Energy Efficiency Lighting.

2- An ENERGY STAR Recognized Laboratory, for the LM80 Testing, a wide variety of Luminares and
Computers.

3- A NIST Designated Phase-I and Phase-1I CAB including: ACMA (Australian Communication and
Media Authority), BSMI (Bureau of Standards, Metrology and Inspection of Taiwan), IDA (Infocomm
Development Authority of Singapore), IC(Industry Canada), Korea ( Ministry of Communications Radio
Research Laboratory), NCC (Formerly DGT; Directorate General of Telecommunication of Chinese
Taipei) OFTA (Office of the Telecommunications Authority of Hong Kong), Vietnam, VCCI - Voluntary
Control Council for Interference of Japan and a designated EU CAB (Conformity Assessment Body)
(Notified Body) for the EMC and R&TTE Directives.

4- A Product Certification Body accredited to ISO Guide 65: 1996 by A2LA to certify:

1- Unlicensed, Licensed radio frequency devices and Telephone Terminal Equipment for the FCC. Scope
Al, A2, A3, A4,B1,B2,B3,B4 & C.

2. Radio Standards Specifications (RSS) in the Category I Equipment Standards List and All
Broadcasting Technical Standards (BETS) in Category I Equipment Standards List for Industry Canada.
3. Radio Communication Equipment for Singapore.

4. Radio Equipment Specifications, GMDSS Marine Radio Equipment Specifications, and Fixed Network
Equipment Specifications for Hong Kong.

5. Japan MIC Telecommunication Business Law (A1, A2) and Radio Law (B1, B2 and B3).

6. Audio/Video, Battery Charging Systems, Computers, Displays, Enterprise Servers, Imaging
Equipment, Set-Top Boxes, Telephony, Televisions, Ceiling Fans, CFLs (Including GU24s),Decorative
Light Strings, Integral LED Lamps, Luminaires, Residential Ventilating Fans.

The test site used by BACL Corp. to collect radiated and conducted emissions measurement data is
located at its facility in Sunnyvale, California, USA.

The test site at BACL Corp. has been fully described in reports submitted to the Federal Communication
Commission (FCC) and Voluntary Control Council for Interference (VCCI). The details of these reports
have been found to be in compliance with the requirements of Section 2.948 of the FCC Rules on
February 11 and December 10, 1997, and Article 8 of the VCCI regulations on December 25, 1997. The
test site also complies with the test methods and procedures set forth in CISPR 22:2008 §10.4 for
measurements below 1 GHz and §10.6 for measurements above 1 GHz as well as ANSI C63.4-2009,
ANSI C63.4-2009, TIA/EIA-603 & CISPR 24:2010.

The Federal Communications Commission and Voluntary Control Council for Interference have the
reports on file and they are listed under FCC registration number: 90464 and VCCI Registration No.: A-
0027. The test site has been approved by the FCC and VCCI for public use and is listed in the FCC Public
Access Link (PAL) database.

Additionally, BACL Corp. is an American Association for Laboratory Accreditation (A2LA) accredited
laboratory (Lab Code 3297-02). The current scope of accreditations can be found at

http://www.a2la.org/scopepdf/3297-02.pdf?CFID=1132286& CFTOKEN=e42a3240dac3f6ba-
6DE17DCB-1851-9E57-477422F667031258&jsessionid=8430d4411{47¢12996124343¢704b367816b
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3 Reference, Standards and Guidelines

FCC:

The Report and Order requires routine SAR evaluation prior to equipment authorization of portable
transmitter devices, including portable telephones. For consumer products, the applicable limit is 1.6
mW/g as recommended by the ANSI/IEEE standard C95.1-1992 [6] for an uncontrolled environment
(Paragraph 65). According to the Supplement C of OET Bulletin 65 “Evaluating Compliance with FCC
Guide-lines for Human Exposure to Radio frequency Electromagnetic Fields", released on Jun 29, 2001
by the FCC, the device should be evaluated at maximum output power (radiated from the antenna) under
“worst-case” conditions for normal or intended use, incorporating normal antenna operating positions,
device peak performance frequencies and positions for maximum RF energy coupling.

This report describes the methodology and results of experiments performed on wireless data terminal.
The objective was to determine if there is RF radiation and if radiation is found, what is the extent of
radiation with respect to safety limits. SAR (Specific Absorption Rate) is the measure of RF exposure
determined by the amount of RF energy absorbed by human body (or its parts) — to determine how the RF
energy couples to the body or head which is a primary health concern for body worn devices. The limit
below which the exposure to RF is considered safe by regulatory bodies in North America is 1.6 mW/g
average over 1 gram of tissue mass.

CE:

The CE requires routine SAR evaluation prior to equipment authorization of portable transmitter devices,
including portable telephones. For consumer products, the applicable limit is 2 mW/g as recommended by
the EN50360 for an uncontrolled environment. According to the Standard, the device should be evaluated
at maximum output power (radiated from the antenna) under “worst-case” conditions for normal or
intended use, incorporating normal antenna operating positions, device peak performance frequencies and
positions for maximum RF energy coupling.

This report describes the methodology and results of experiments performed on wireless data terminal.
The objective was to determine if there is RF radiation and if radiation is found, what is the extent of
radiation with respect to safety limits? SAR (Specific Absorption Rate) is the measure of RF exposure
determined by the amount of RF energy absorbed by human body (or its parts) — to determine how the RF
energy couples to the body or head which is a primary health concern for body worn devices. The limit
below which the exposure to RF is considered safe by regulatory bodies in Europe is 2 mW/g average
over 10 gram of tissue mass.

The test configurations were laid out on a specially designed test fixture to ensure the reproducibility of
measurements. Each configuration was scanned for SAR. Analysis of each scan was carried out to
characterize the above effects in the device.
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3.1 SAR Limits

FCC Limit
SAR (W/kg)
EXPOSURE LIMITS (General Population / (Occupational /
Uncontrolled Exposure Controlled Exposure
Environment) Environment)
Spatial Average
(averaged over the whole body) 0.08 04
Spatial Peak
(averaged over any 1 g of tissue) 1.60 8.0
Spatial Peak
(hands/wrists/feet/ankles 4.0 20.0
averaged over 10 g)
CE Limit
SAR (W/kg)
EXPOSURE LIMITS (General Population / (Occupational /
Uncontrolled Exposure Controlled Exposure
Environment) Environment)
Spatial Average
(averaged over the whole body) 0.08 0.4
Spatial Peak
(averaged over any 10 g of tissue) 2.0 10
Spatial Peak
(hands/wrists/feet/ankles 4.0 20.0
averaged over 10 g)

Population/Uncontrolled Environments are defined as locations where there is the exposure of individual
who have no knowledge or control of their exposure.

Occupational/Controlled Environments are defined as locations where there is exposure that may be
incurred by people who are aware of the potential for exposure (i.e. as a result of employment or
occupation).

General Population/Uncontrolled environments Spatial Peak limit 1.6 W/kg (FCC) & 2 W/kg (CE)
applied to the EUT.
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4 Equipment List and Calibration

4.1 Equipment List & Calibration Information

Type/Model Cal. Due Date S/N
DASY4 Professional Dosimetric System N/A N/A
Robot RX60L N/A CS7MBSP/467
Robot Controller N/A FO01/5J72A1/A/01
Dell Computer Dimension 3000 N/A N/A
SPEAG EDC3 N/A N/A
SPEAG DAE3 2015-08-13 456
DASY4 Measurement Server N/A 1176
Schmid & Partner ES3DV2 2014-08-26 3019
Antenna, Dipole, D750V3 2014-11-05 1102
Antenna, Dipole, ALS-D-835-S-2 2014-10-27 180-00564
Antenna, Dipole, ALS-D-1750-S-2 2014-10-08 198-00304
Antenna, Dipole, ALS-D-1900-S-2 2014-10-27 210-00715
Antenna, Dipole, D-2450-S-1 2014-07-25 BCL-141
SPEAG Twin SAM Phantom N/A TP-1032
Agilent, Spectrum Analyzer E4440A 2014-11-07 MY44303352
Mini Circuits, AMPLIFIER ZHL-42 2015-10-17 QA1326001
Power Meter Agilent E4419B 2014-10-03 MY4121511
Power Sensor Agilent E4412A 2014-10-03 US38488542
Dielectric Probe Kit HP85070C 2015-03-07 US99360201
HP, Signal Generator, 83650B 2015-08-06 3614A00276
Mini Circuits, AMPLIFIER ZVE-8G+ 2015-10-17 N605601404
HP, Analyzer, Network, 8753D 2014-10-22 3410A04346
Attenuator 3 dB 2014-11-20 00317
HP, Directional Coupler 779D 2014-11-23 00494
Antenna, Horn/3115 2014-10-17 9511-4627
R&S, Wid?};rigr’l{éi/i[%v gg(r)nmunication 2015-08-26 120503
Agilent, Communications Analyzer, ES515C 2016-08-16 GB44051221
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5 SAR Measurement System Verification

5.1 System Accuracy Verification
SAR system verification is required to confirm measurement accuracy. The system verification must be

performed for each frequency band. System verification must be performed before each series of SAR
measurements.

5.2 SAR System Verification Setup and procedure

Tuning
element _

Spacer

3D Probe positioner

ield probe
-h\"“":-p. Flat Phantom

——] - Dipaole

Signal
Generator

Procedure:

1) The SAR system verification measurements were performed in the flat section of TWIN SAM or flat
phantom with shell thickness of 2+0.2mm filled with head or body liquid.

2) The depth of liquid in phantom must be >15 cm for SAR measurement less than 3 GHz and >10 cm for
SAR measurement above 3 GHz.

3) The dipole was mounted below the center of flat phantom, and oriented parallel to the Y-Axis. The
standard measurement distance is 15mm (below 1 GHz) and 10mm (above 1 GHz) from dipole center to
the liquid surface.

4) The dipole input power was 100 mW or 250 mW or 500 mW.

5) The SAR results are normalized to 1 Watt input power.

6) Compared the normalized the SAR results to the dipole calibration results.
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5.3 Liquid and System Validation

Liquid e g
q Freq. Target | Measured | Deviation | Limits
Date Simulant [MHz] Parameters ’Iig(njl]p Value Value (%] (%]
er 22 55.55 55.5 -0.09 +5
2014-06-23 Body 750 c 22 0.96 0.95 -1.04 +5
1g SAR 22 8.68 8.04 -7.37 +10
Freq LLitypic] Target | Measured | Deviation | Limits
Date Simulant [MHz] Parameters T[f)agl]p Value Value (%] (%]
er 22 55.2 55.8 1.09 +5
2014-07-15 Body 835 c 22 0.97 0.98 1.03 +5
1g SAR 22 9.59 9.62 0.31 +10
Freq CLIgid Target | Measured | Deviation | Limits
Date Simulant [MHz] Parameters 'Iis(r?]p Value Value (%] (%]
er 22 53.44 51.6 -3.44 +5
2014-07-17 Body 1750 c 22 1.49 1.48 -0.67 +5
1g SAR 22 36.65 34.6 -5.59 +10
q Freq. LT Target | Measured | Deviation | Limits
Date Simulant [MHz] Parameters ’Iig(njl]p Value Value (%] (%]
er 22 533 521 -2.25 +5
2014-07-22 Body 1900 c 22 1.52 1.46 -3.95 +5
1g SAR 22 39.654 38 -4.17 +10
Freq LLitypic] Target | Measured | Deviation | Limits
Date Simulant [MHz] Parameters T[f)agl]p Value Value (%] (%]
er 22 52.7 50.7 -3.80 +5
2014-07-25 Body 2450 c 22 1.95 2.02 3.59 +5
1g SAR 22 53.115 514 -3.23 +10
&r = relative permittivity, o= conductivity and p=1000 kg/m?
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6 EUT Test Strategy and Methodology

6.1 Test positions for body-worn and other configurations

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. Devices with a headset output
should be tested with a headset connected to the device. When multiple accessories that do not contain
metallic components are supplied with the device, the device may be tested with only the accessory that
dictates the closest spacing to the body. When multiple accessories that contain metallic components are
supplied with the device, the device must be tested with each accessory that contains a unique metallic
component. If multiple accessories share an identical metallic component (e.g., the same metallic belt-
clip used with different holsters with no other metallic components), only the accessory that dictates the
closest spacing to the body must be tested.

L=

-
- v
ﬂ*'

6.2 SAR Evaluation Procedure
The evaluation was performed with the following procedure:

Step 1: Measurement of the SAR value at a fixed location above the ear point or central position was
used as a reference value for assessing the power drop. The SAR at this point is measured at the
start of the test and then again at the end of the testing.

Step 2: The SAR distribution at the exposed side of the head was measured at a distance of 4 mm from
the inner surface of the shell. The area covered the entire dimension of the head or EUT and the
horizontal grid spacing was 15 mm x 15 mm. Based on these data, the area of the maximum
absorption was determined by line interpolation. The first Area Scan covers the entire dimension
of the EUT to ensure that the hotspot was correctly identified.

Step 3: Around this point, a volume of 30 mm x 30 mm x 21 mm was assessed by measuring 5 x 5 x 7
points. On the basis of this data set, the spatial peak SAR value was evaluated under the
following procedure:

1. The data at the surface were extrapolated, since the center of the dipoles is 1.2 mm away from the
tip of the probe and the distance between the surface and the lowest measuring point is 1.3 mm.
The extrapolation was based on a least square algorithm. A polynomial of the fourth order was
calculated through the points in z-axes. This polynomial was then used to evaluate the points
between the surface and the probe tip.
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2. The maximum interpolated value was searched with a straightforward algorithm. Around this
maximum the SAR values averaged over the spatial volumes (1 g or 10 g) were computed by the
3D-Spline interpolation algorithm. The 3D-Spline is composed of three one dimensional splines
with the “Not a knot"-condition (in X, y and z-directions). The volume was integrated with the
trapezoidal-algorithm. One thousand points (10 x 10 x 10) were interpolated to calculate the
averages.

3. All neighboring volumes were evaluated until no neighboring volume with a higher average
value was found.

Step 4: Re-measurement of the SAR value at the same location as in Step 1. If the value changed by more
than 5%, the evaluation was repeated.

6.3 Test Methodology

KDB 447498 D01 (General SAR Guidance)

KDB 248227 D01 (SAR Consideration for 802.11 Devices)
KDB 865664 D01 (SAR Measurements up to 6 GHz)

KDB 616217 D04 (Tablet SAR Considerations)

KDB 941225 D05 (SAR for LTE Devices)
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7 DASY4 SAR Evaluation Procedure

7.1 Power Reference Measurement

The Power Reference Measurement and Power Drift Measurement jobs are useful jobs for monitoring

the power drift of the device under test in the batch process. Both jobs measure the field at a specified
reference position, at a selectable distance from the phantom surface. The reference position can be either
the selected section’s grid reference point or a user point in this section. The reference job projects the
selected point onto the phantom surface, orients the probe perpendicularly to the surface, and approaches
the surface using the selected detection method. The Minimum distance of probe sensors to surface
determines the closest measurement point to phantom surface. By default, the Minimum distance of probe
sensors to surface is 4mm. This distance can be modified by the user, but cannot be smaller than the
Distance of sensor calibration points to probe tip as defined in the probe properties (for example, 2.7mm
for an ET3DV6 probe type).

7.2 Area Scan

The Area Scan is used as a fast scan in two dimensions to find the area of high field values, before doing
a finer measurement around the hot spot. The sophisticated interpolation routines implemented in DASY4
software can find the maximum locations even in relatively coarse grids.

The scanning area is defined by an editable grid. This grid is anchored at the grid reference point of the
selected section in the phantom. When the Area Scan’s property sheet is brought-up, grid settings can be
edited by a user.

When an Area Scan has measured all reachable points, it computes the field maxima found in the scanned
area, within a range of the global maximum. The range (in dB) is specified in the standards for
compliance testing. For example, a 2 dB range is required in IEEE 1528-2003, EN 50361 and IEC 62209
standards, whereby 3 dB is a requirement when compliance is assessed in accordance with the ARIB
standard (Japan). If only one Zoom Scan follows the Area Scan, then only the absolute maximum will be
taken as reference. For cases where multiple maximums are detected, the number of Zoom Scans has to
be increased accordingly.

After measurement is completed, all maxima and their coordinates are listed in the Results property page.
The maximum selected in the list is highlighted in the 3-D view. For the secondary maxima returned from
an Area Scan, the user can specify a lower limit (peak SAR value), in addition to the Find secondary
maxima within x dB condition. Only the primary maximum and any secondary maxima within x dB from
the primary maximum and above this limit will be measured.

yi @il oo mad e
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7.3 Zoom Scan

Zoom Scans are used to assess the peak spatial SAR values within a cubic averaging volume containing 1
g and 10 g of simulated tissue. The default Zoom Scan measures 5 x 5 x 7 points within a cube whose
base faces are centered around the maxima found in a preceding area scan job within the same procedure.
When the measurement is done, the Zoom Scan evaluates the averaged SAR for 1 g and 10 g and displays
these values next to the job’s label.

7.4 Power drift measurement

The Power Drift Measurement job measures the field at the same location as the most recent power
reference measurement job within the same procedure, and with the same settings. The Power Drift
Measurement gives the field difference in dB from the reading conducted within the last Power Reference
Measurement. Several drift measurements are possible for one reference measurement. This allows a user
to monitor the power drift of the device under test within a batch process. The measurement procedure is
the same as Step 1.

7.5 Z-Scan

The Z Scan job measures points along a vertical straight line. The line runs along the Z axis of a one-
dimensional grid. A user can anchor the grid to the section reference point, to any defined user point or to
the current probe location. As with any other grids, the local Z axis of the anchor location establishes the
Z axis of the grid.
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8 Description of Test System

These measurements were performed with the automated near-field scanning system DASY4 from
Schmid & Partner Engineering AG (SPEAG) which is the fourth generation of the system shown in the
figure hereinafter:

The system is based on a high precision robot (working range greater than 0.9m), which positions the
probes with a positional repeatability of better than £0.02mm. Special E- and H-field probes have been
developed for measurements close to material discontinuity, the sensors of which are directly loaded with
a Schottky diode and connected via highly resistive lines to the data acquisition unit.

The SAR measurements were conducted with the dosimetric probe ET3DV6 SN: 1604 (manufactured by
SPEAG), designed in the classical triangular configuration and optimized for dosimetric evaluation. The
probe has been calibrated according to the procedure with accuracy of better than +£10%. The spherical
isotropy was evaluated with the procedure and found to be better than +0.25dB.
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KDB 865664 Recommended Tissue Dielectric Parameters

Frequency Head Tissue Body Tissue
(MHz) er O (S/m) er O (S/m)
150 52.3 0.76 61.9 0.80
300 453 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 53.3 1.52
2450 39.2 1.80 52.7 1.95
3000 38.5 2.40 52.0 2.73
5800 353 5.27 48.2 6.00
DAY4 user’s Manual Recommended Tissue Dielectric Parameters
Frequency Head Tissue Body Tissue
(MHz) €r O (S/m) £r O (S/m)

5200 36.0 4.66 36.0 5.30
5300 359 4.76 48.9 5.42
5500 35.6 4.96 48.6 5.65
5600 35.5 5.07 48.5 5.77
5700 354 5.17 48.3 5.88
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8.1 Measurement System Diagram
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The DASY4 system for performing compliance tests consists of the following items:

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

* A dosimetric probe, i.e., an isotropic E-field probe optimized and calibrated for usage in tissue
simulating liquid. The probe is equipped with an optical surface detector system.

* A data acquisition electronics (DAE) which performs the signal amplification, signal multiplexing,
AD-conversion, offset measurements, mechanical surface detection, collision detection, etc. The unit

is battery powered with standard or rechargeable batteries. The signal is optically transmitted to the
EOC.

* The Electro-optical converter (EOC) performs the conversion between optical and electrical of the
signals for the digital communication to the DAE and for the analog signal from the optical surface
detection. The EOC is connected to the measurement server.

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

* A probe alignment unit which improves the (absolute) accuracy of the probe positioning.

* A computer operating Windows 2000 or Windows XP.
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* DASY4 software.

* Remote control with teach pendant and additional circuitry for robot safety such as warning lamps, etc.
* The SAM twin phantom enabling testing left-hand and right-hand usage.

* The device holder for handheld mobile phones.

* Tissue simulating liquid mixed according to the given recipes.

* Validation dipole kits allowing system validation.

8.2 System Components

* DASY4 Measurement Server

* Data Acquisition Electronics

* Probes

* Light Beam Unit

* Medium

« SAM Twin Phantom

e Device Holder for SAM Twin Phantom
* System Validation Kits

« Robot

DASY4 Measurement Server

The DASY4 measurement server is based on a
PC/104 CPU board with a 166MHz low-power
Pentium, 32MB chip disk and 64MB RAM. The
necessary circuits for communication with either
the DAE4 (or DAE3) electronic box as well as
the 16-bit AD-converter system for optical
detection and digital I/O interface are contained
on the DASY4 I/O-board, which is directly
connected to the PC/104 bus of the CPU board.

The measurement server performs all real-time data evaluation for field measurements and surface
detection, controls robot movements and handles safety operation. The PC-operating system cannot
interfere with these time critical processes. All connections are supervised by a watchdog, and
disconnection of any of the cables to the measurement server will automatically disarm the robot and
disable all program-controlled robot movements. Furthermore, the measurement server is equipped with
two expansion slots which are reserved for future applications. Please note that the expansion slots do not
have a standardized pin out and therefore only the expansion cards provided by SPEAG can be inserted.
Expansion cards from any other supplier could seriously damage the measurement server.
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Data Acquisition Electronics

The data acquisition electronics DAE3 consists of a
highly sensitive electrometer grade preamplifier with
auto-zeroing, a channel and gain-switching multiplexer, a
fast 16 bit AD-converter and a command decoder and
control logic unit. Transmission to the measurement
server is accomplished through an optical downlink for
data and status information as well as an optical uplink
for commands and the clock.

Probes
The DASY system can support many different probe types.

Dosimetric Probes: These probes are specially designed and calibrated for use in liquids with high
permittivities. They should not be used in air, since the spherical isotropy in air is poor (£2 dB). The
dosimetric probes have special calibrations in various liquids at different frequencies.

Free Space Probes: These are electric and magnetic field probes specially designed for measurements

in free space. The z-sensor is aligned to the probe axis and the rotation angle of the x-sensor is specified.
This allows the DASY system to automatically align the probe to the measurement grid for field
component measurement. The free space probes are generally not calibrated in liquid. (The H-field probes
can be used in liquids without any change of parameters.)

Temperature Probes: Small and sensitive temperature probes for general use. They use a
completely different parameter set and different evaluation procedures. Temperature rise features
allow direct SAR evaluations with these probes.

ET3DV6 Probe Specification

Construction Symmetrical design with triangular core
Built-in optical fiber for surface detection System
Built-in shielding against static charges

Calibration In air from 10 MHz to 2.5 GHz

In brain and muscle simulating tissue at
Frequencies of 450 MHz, 900 MHz and

1.8 GHz (accuracy + 8%)

Frequency 10 MHz to > 6 GHz; Linearity: = 0.2 dB
(30 MHz to 3 GHz)

Directivity £ 0.2 dB in brain tissue (rotation around
probe axis)

+ 0.4 dB in brain tissue (rotation normal probe axis)

Dynamic 5 mW/g to > 100 mW/g;
Range Linearity: + 0.2 dB

Surface + 0.2 mm repeatability in air and clear liquids Photograph of the probe
Detection over diffuse reflecting surfaces.

Dimensions Overall length: 330 mm

Tip length: 16 mm
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Body diameter: 12 mm

Tip diameter: 6.8 mm

Distance from probe tip to dipole centers: 2.7 mm
Application General dosimetric up to 3 GHz
Compliance tests of mobile phones

Fast automatic scanning in arbitrary phantoms

The SAR measurements were conducted with the dosimetric probe
ET3DV6 designed in the classical triangular configuration and
optimized for dosimetric evaluation. The probe is constructed using
the thick film technique; with printed resistive lines on ceramic
substrates. The probe is equipped with an optical multi-fiber line
ending at the front of the probe tip. It is connected to the EOC box on
the robot arm and provides an automatic detection of the phantom
surface. Half of the fibers are connected to a pulsed infrared
transmitter, the other half to a synchronized receiver. As the probe
approaches the surface, the reflection from the surface produces a
coupling from the transmitting to the receiving fibers. This reflection
increases first during the approach, reaches maximum and then
decreases. If the probe is flatly touching the surface, the coupling is
zero. The distance of the coupling maximum to the surface is

independent of the surface reflectivity and largely independent of the
surface to probe angle. The DASY3 software reads the reflection Inside view of
during a software approach and looks for the maximum using a 2nd ET3DV6 E-field Probe
order fitting. The approach is stopped when reaching the maximum.

E-Field Probe Calibration Process

Each probe is calibrated according to a dosimetric assessment procedure described in [6] with accuracy
better than +/- 10%. The spherical isotropy was evaluated with the procedure described in [7] and found
to be better than +/-0.25dB. The sensitivity parameters (NormX, NormY, NormZ), the diode compression
parameter (DCP) and the conversion factor (ConvF) of the probe are tested.

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

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

The DASY4 post-processing software (SEMCAD) automatically executes the following procedures to
calculate the field units from the microvolt readings at the probe connector. The parameters used in the
evaluation are stored in the configuration modules of the software:

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

Device parameters: - Frequency f
- Crest factor cf

Media parameters: - Conductivity c
- Density p

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

The first step of the evaluation is a linearization of the filtered input signal to account for the compression
characteristics of the detector diode. The compensation depends on the input signal, the diode type and
the DC-transmission factor from the diode to the evaluation electronics. If the exciting field is pulsed, the
crest factor of the signal must be known to correctly compensate for peak power. The formula for each
channel can be given as:

a of
Vi=U, + U2 =
' iU dep,;
With Vi = compensated signal of channel i (i =x, y, z)
Ui = input signal of channel i (i =x, y, z)
cf = crest factor of exciting field (DASY parameter)
dcp; = diode compression point (DASY parameter)

From the compensated input signals the primary field data for each channel can be evaluated:

ll 1-
! i
Ill."ll Normg - Convl’
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With Vi = compensated signal of channel i (i =x, y, z)
Norm; = sensor sensitivity of channel i (i =x, y, z)
uV/ (V/m)? for E-field probes
ConF = sensitivity enhancement in solution

ajj = sensor sensitivity factors for H-field probes
f = carrier frequency [GHz]

Ei = electric field strenggy of channel i in V/m
H; = diode compression point (DASY parameter)
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The RSS value of the field components gives the total field strength (Hermitian magnitude):

Eyor -,lp,f"F:'l'f. FEZ+ E2

The primary field data are used to calculate the derived field units.

T
SAR=E}, ———
et 17000
With  SAR = local specific absorption rate in mW/g
E.: =total field strength in V/m
o = conductivity in [mho/meter] or [Siemens/meter]

p  =equivalent tissue density in g/cm’

Note that the density is normally set to 1, to account for actual brain density rather than the density of the
simulation liquid.

Light Beam Unit

The light beam switch allows automatic “tooling” of the probe. During the process, the actual position of
the probe tip with respect to the robot arm is measured, as well as the probe length and the horizontal
probe offset. The software then corrects all movements, so that the robot coordinates are valid for the
probe tip. The repeatability of this process is better than 0.1 mm. If a position has been taught with an
aligned probe, the same position will be reached with another aligned probe within 0.1 mm, even if the
other probe has different dimensions. During probe rotations, the probe tip will keep its actual position.

Medium
Parameters

The parameters of the tissue simulating liquid strongly influence the SAR in the liquid. The parameters
for the different frequencies are defined in the corresponding compliance standards (e.g., EN 50361, IEEE
1528-2003).

Parameter measurements
Several measurement systems are available for measuring the dielectric parameters of liquids:

* The open coax test method (e.g., HP85070 dielectric probe kit) is easy to use, but has only moderate
acuracy. It is calibrated with open, short, and deionized water and the calibrations a critical
process.

* The transmission line method (e.g., model 1500T from DAMASKOS, INC.) measures the
transmission and reflection in a liquid filled high precision line. It needs standard two port
calibration and is probably more accurate than the open coax method.

* The reflection line method measures the reflection in a liquid filled shorted precision lined.The
method is not suitable for these liquids because of its low sensitivity.
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* The slotted line method scans the field magnitude and phase along a liquid filled line. The
evaluation is straight forward and only needs a simple response calibration. The method is very
accurate, but can only be used in high loss liquids and at frequencies above 100 to 200MHz.
Cleaning the line can be tedious.

SAM Twin Phantom

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

e Left hand
* Right hand
* Flat phantom

The phantom table comes in two sizes: A 100 x 50 x 85 cm
(L x W x H) table for use with free standing robots (DASY4
professional system option) or as a second phantom and a
100 x 75 x 85 cm(L x W x H) table with reinforcements for
table mounted robots (DASY4 compact system option) .
The bottom plate contains three pair of bolts for locking the device holder. The device holder positions
are adjusted to the standard measurement positions in the three sections. Only one device holder is
necessary if two phantoms are used (e.g., for different liquids) A white cover is provided to tap the
phantom during o_-periods to prevent water evaporation and changes in the liquid parameters. Free space
scans of devices on the cover are possible. On the phantom top, three reference markers are provided to
identify the phantom position with respect to the robot.

The phantom can be used with the following tissue simulating liquids:

» Water-sugar based liquids can be left permanently in the phantom. Always cover the liquid if the system
is not used, otherwise the parameters will change due to water evaporation.

* Glycol based liquids should be used with care. As glycol is a softener for most plastics, the liquid should
be taken out of the phantom and the phantom should be dried when the system is not used (desirable at
least once a week).

* Do not use other organic solvents without previously testing the phantom’s compatibility.

System Validation Kits

Each DASY system is equipped with one or more system validation kits. These units, together with
the predefined measurement procedures within the DASY software, enable the user to conduct the
system performance check and system validation. For that purpose a well defined SAR distribution
in the flat section of the SAM twin phantom is produced.

System validation kit includes a dipole, tripod holder to fix it underneath the flat phantom and a
corresponding distance holder. Dipoles are available for the variety of frequencies between 300MHz
and 6 GHz (dipoles for other frequencies or media and other calibration conditions are available upon
request).
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The dipoles are highly symmetric and matched at the center frequency for the specified liquid and
distance to the flat phantom (or flat section of the SAM-twin phantom). The accurate distance between
the liquid surface and the dipole center is achieved with a distance holder that snaps on the dipole.

Robot

The DASY4 system uses the high precision industrial robots RX60L, RX90 and RX90L, as well as
the RX60BL and RX90BL types out of the newer series from Stidubli SA (France). The RX robot
series offers many features that are important for our application:

* High precision (repeatability 0.02mm)

* High reliability (industrial design)

» Low maintenance costs (virtually maintenance-free due to direct drive gears; no belt drives)
* Jerk-free straight movements (brushless synchronous motors; no stepper motors)

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

For the newly delivered DASY4 systems as well as for the older DASY3 systems delivered since 1999,
the CS7MB robot controller version from Stdubli is used. Previously delivered systems have either a CS7
or CS7M controller; the differences to the CS7MB are mainly in the hardware, but some procedures in
the robot software from Stdubli are also not completely the same. The following descriptions about robot
hard- and software correspond to CS7TMB controller with software version 13.1 (edit S5). The actual
commands, procedures and configurations, also including details in hardware, might differ if an older
robot controller is in use. In this case please also refer to the Stdubli manuals for further information.

Report Number: R1502063-FCC SAR Page 26 of 150 SAR Evaluation Report




NVIDIA Corporation

FCCID: VOB-E1729

9 RF Qutput Power

GPRS:
Output Average Power Conducted (dBm)
Radio Frequency 1 Uplink slot 2 Uplink slot 3 Uplink slot 4 Uplink slot
(MHz) Measured | Target | Measured | Target | Measured | Target | Measured | Target
Power Power Power Power Power Power Power Power
824.2 32.15 32 29.31 29 27.39 27.5 26.27 26
Gg};%s 836.6 3224 3 2931 29 2746 | 275 | 2635 26
848.8 32.11 32 29.28 29 27.44 27.5 26.19 26
1850.2 28.42 29 25.76 26 24.02 24.5 22.75 23
oo 1880 28.46 29 2581 26 2403 | 245 | 2271 23
1909.8 28.44 29 25.64 26 24.01 24.5 22.64 23
UMTS:
Output Average Power Output Average Power
Radio Frequency Conducted (dBm) Radio Frequency Conducted (dBm)
(MHz) Measured Target (MHz) Measured Target
Power Power Power Power
1852.4 22.86 23 826.4 23.02 23
Band 2 1880 2291 23 Band 5 836.6 23.12 23
1907.6 22.89 23 846.6 23.08 23
1712.4 22.86 23 / / /
Band 4 1732.6 23.10 23 / / / /
1752.6 22.77 23 / / /
LTE:
; Measured Target
Radio Ba(lll\gglz(;th Modulation Fr(‘;(/}lll_f;cy ;fe Ol}fl:e " Power Power
(dBm) (dBm)
1 0 23.32 23
1 99 22.98 23
1860
50 25 22.88 23
100 22.76 23
1 23.31 23
LTE 1 99 23.46 23
20 PSK 1880
Band 2 Q 50 25 23.02 23
100 22.78 23
1 23.38 23
1 99 22.96 23
1900
50 25 22.86 23
100 0 2291 23
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. Measured Target
Radio Ba(lﬁglz(;th Modulation Fr(?\(/lllll_le;cy ;?fe OI;i!:e ¢ Power Power
(dBm) (dBm)
1 0 23.21 23
1720 1 99 23.05 23
50 25 22.34 23
100 0 22.15 23
1 0 23.11 23
LTE 1 99 23.44 23
20 PSK 1732.5
Band 4 Q 50 25 23.13 23
100 0 22.95 23
1 0 23.19 23
1745 1 99 23.00 23
50 25 22.68 23
100 0 22.76 23
: Measured Target
Radio B‘gﬂ;{vgth Modulation Frg\(/lllllle;cy Sﬁzﬁ OIf{fEe " Power Power
(dBm) (dBm)
1 0 23.55 23
1 49 23.32 23
829
25 12 22.89 23
50 22.75 23
1 23.47 23
LTE 1 49 23.24 23
10 PSK 836.5
Band 5 Q 25 12 23.01 23
50 22.78 23
1 23.33 23
1 49 23.15 23
844
25 12 23.05 23
50 0 22.76 23
. Measured Target
Radio Ba(l;\f[lglz(;th Modulation Fr(%(,}lll_lezn)cy ;Tfe Olflfl:e " Power Power
(dBm) (dBm)
1 0 23.05 23
2510 1 99 23.36 23
50 25 22.56 23
100 0 22.17 23
1 0 23.19 23
LTE 1 99 23.45 23
20 PSK 2535
Band 7 Q 50 25 22.98 23
100 0 22.86 23
1 0 23.22 23
2560 1 99 23.22 23
50 25 22.86 23
100 0 22.37 23
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; Measured Target
Radio Ba(lll\gglz(;th Modulation Fr(%(,}lll_le;cy ;fe Ol}fl:e " Power Power
(dBm) (dBm)
1 0 23.02 23
1 49 23.15 23
709
25 12 22.64 23
50 22.57 23
1 23.12 23
LTE 1 49 23.32 23
10 PSK 710
Band 17 Q 25 12 22.78 23
50 22.39 23
1 23.09 23
1 49 23.32 23
711
25 12 22.71 23
50 0 22.66 23
Reduced Output power of Tablet at Antenna port 1:
Frequenc Measured Target Frequenc Measured Target
Radio (1\(/1[Hz) y Power Power Radio (l\(/lIHz) y Power Power
(dBm) (dBm) (dBm) (dBm)
2412 11.0 12 2412 10.89 11
2.4 GHz 2.4 GHz
202.11b 2437 11.68 12 802.11g 2437 10.90 11
2462 11.68 12 2462 10.02 11
5180 7.00 7.5 5745 8.84 10
5 GHz 5 GHz
802 11a 5200 7.21 7.5 802 11a 5785 9.40 10
5240 6.34 7.5 5825 9.74 10

Note 1: LTE Band 2/Band 4 support 1.4/3/5/10/15/20 MHz bandwidth
LTE Band 5 support 1.4/3/5/10 MHz bandwidth
LTE Band 7 support 5/10/15/20 MHz bandwidth
LTE Band 17 support 5/10 MHz bandwidth
Note 2: According to KDB 941225 D05 required the largest channel bandwidth need to do SAR test.
Note 3: For WLAN radio, only antenna port 1 has been reduced and reported.in order to meet with
simultaneous RF exposure requirements.
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10 Sensor Triggering Data Summary

10.1 Sensor Triggering Testing Introduction

Per FCC KDB 616217 D04, this device was tested by the manufacturer to determine the proximity sensor
triggering distances for the back side and bottom side edge of the device, the measured output power from
0 to 25 mm of the triggering points is included for back side and each applicable edge.

To ensure all production units are compliant it is necessary to test SAR at a distance 1 mm less than the
smallest distance from the device and SAR phantom with the device at maximum output power without
power reduction, these additional SAR tests are included additionally to the SAR tests for the device
touching the SAR phantom with reduce power.

Moving device toward the phantom, according to KDB 616217 section 6.2.6 measured power in the
graphs for clarity:
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GPRS 850 Band 1 Slot

32 Kl —,'_'_'_'_'—_

21— Bottorm Standatone

Power (dBm)

19 = == PBopttom Simultaneous

16 Back Standalone

14 — . Back Simultaneous

o 1 2 3 4 5 6 7 8 9 Q11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
istance (mm

GPRS 850 Band 2 Slot

------- Bottom Standalone

Power (dBm)

18 = == Bottom Simultaneous

16 Back Standalone

14 =————Back Simuttaneous

0 1 2 2 4 5 6 7 8 9 10,11 12 13,14 15 16 17 18 19 20 21 22 23 24 25
istance (mm

Report Number: R1502063-FCC SAR Page 30 of 150 SAR Evaluation Report




NVIDIA Corporation FCCID: VOB-E1729
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UMTS Bands:
WCDMA Band 4
ég
23 1 4
30 1 i
o 1 i1
t 7/
2 J

-++-+-« Bottom Standalone

BRERERR RS

[
ORNWAURINOVORNWAUNGONCWLO

Power (dBm)

Back Standalone

= -+ Back SIimultaneous

o1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25
iIstance (mm

UMTS Band 2

18

------- Bottom Standalone

Power (dBm)
BRRRRRR R

ORNWANANOOORNWAWNGIN
|
i -.

Back Standalone

=« BacKSIimultaneous

o1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Istance (mm

UMTS Band 5

12

------- Bottom Standalone
T — Bottom Simultaneous

Back Standalone

B

ORNWANINNOOOR

Power (dBm)

= « BacKSIimultaneous

o1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Istance (mm

Report Number: R1502063-FCC SAR Page 39 of 150 SAR Evaluation Report




NVIDIA Corporation

FCCID: VOB-E1729

LTE Band 2
25
24
20 2 4
19 i 7
18 : 7
— 17 1 —
£ 16 5 {
g 1
B 15 ! N
= 12 1 }
= %% N ETEEEE) Bottom Standalone
Ll
O 9 1 .'. H }
[~ g * ==—==—7Pottom Simultaneous
g Back Standalone
a
% ——= - Back Simultaneous
1
0
o 1 2 3 4 5 6 7 8 9 011 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Istance (mm
LTE Band 4
25
33
22 i =
21 ..'l' ﬂ
20 4 y i
19 - J
— 18 4 -
E 16 1 I
@ 15 1 N
=1 1 !
= 12 - L
= %[% - OFEEEEE) Bottom Standalone
[ |
o 92 ’ 7 .
Q. § Bottom Simuttaneous
g Back Standalone
a4
% —— - Back Simultaneous
1
0
o 1 2 3 4 5 6 7 8 9 011 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Istance (mm
LTE Band 5
25
23
22 =t ~
%% ! J
19 -
-1 ! 7
€ 16 . B A—
s 1
T 15
E 12
3 %% ------- Bottom Standalone
o 9 .
[~ § Bottom Simultaneous
g Back Standalone
a
% —— - Back Simultaneous
1
(0]
o 1 2 3 4 5 6 7 8 9 Q11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Istance {mm

Report Number: R1502063-FCC SAR

Page 40 of 150 SAR Evaluation Report




NVIDIA Corporation FCCID: VOB-E1729

11

[

Power (dBm)
ORNWAN 0000 w

LTE Band 7

«+«:--+- Bottom Standalone

Back Standalone

L
=« BackK Simultaneous

o1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25
iIstance (mm

P T e T

Power (dBm)
QRN WA UNINOWD OHNUJ-P-U‘IG\\JGOEE

LTE Band 17

------- Bottom Standalone

o, < H
BoTrom Stimuitaneous

Back Standalone

= =+ BacK SImultaneous

o 1 2 3 4 5 6 7 8 9 11 12 1 14 1 16 17 18 19 20 21 22 23 24 25
iIstance {(mm

Note 1: Based on the most conservative measured triggering distance of 15 mm for back side and 12 mm
for bottom side, so additional SAR measurements were required at 14 mm for back side and 11 mm
for bottom side.

Note 2: Bottom standalone: Tablet bottom side faces to the phantom, output power back off stage 1.

Back standalone: Tablet back side faces to the phantom, output power back off stage I
Bottom simultaneous: Tablet bottom side faces to the phantom, output power back off stage 11
Back simultaneous: Tablet back side faces to the phantom, output power back off stage 11
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10.2 Sensor triggering distance

We test SAR sensor in two positions, back side and bottom side. During testing the step is Imm, we move the table
towards phantom.

Back Side: Bottom Side:
Distance(mmmn) Sensor Distance(mmmn) Sensor
Activated Activated
20 N 20 N
19 N 19 N
18 N 18 N
17 N 17 N
16 N 16 N
15 Y 15 N
14 Y 14 N
13 by 13 N
12 ¥ 12 ¥
11 ¥ 11 ¥
10 ¥ 10 ¥
9 ¥ 9 ¥
g Y g Y
¥ Y 7 i
] ¥ ] ¥
5 ¥ 5 ¥
4 Y 4 Y
3 Y 3 Y
2 Y 2 Y
1 ¥ 1 ¥

Based on the result, we start triggering separation distance at 14 mm for backside and 11mm for bottom side.

10.3 Sensor detect angle
Following the KDB requirement, we test the triggering condition in different angles and positions.
Angle of triggering

As the Figures show, the sensor is always triggered when one side that is close to the antenna touches the phantom.
WWAN Antenna

Back Angle
‘hways tnpgered @ 50-90 degrees

Screen
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Angle of back (degree) Proximity sensor status
0-90 Triggered
T Sensor always triggered
@0-30 degree

Angle of bottom (degree)

Proximity sensor status

0-90

Triggered

Note: The proximity sensor is not triggered when approaching from any other corner. Therefore, the proximity
sensor coverage is only evaluated when approaching from the Bottom/Right Corner.
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11 EUT Antennas Location & SAR Exclusion Consideration

(Back Side View)

WLAN Ant 1

Back Side

WLAN/BT Ant 0
GPS Ant

Left Side

S;ﬂi;i‘ltc‘:s“ Top Bottom Right Left WWAN WLAN | WLAN/BT
Side Side Side Side Ant Ant 1 Ant 0
(mm)
WWAN Ant 210 0 22 37 36.5 17
WLAN
A 1 158 35 0 120 36.5 96.8
WLAN/BT
ARt 0 210 0 105 6 17 96.8
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SAR test exclusion table at distance <50 mm

GPRS GPRS LTE
Wireless 850 1900 UMTS UMTS UMTS LTE LTE LTE LTE Band
Exposure Interface 2 Txslots | 2 Tx slots Band 5 Band 4 Band 2 Band2 | Band4 | BandS | Band7 17
Position
Tune-up Target 29 26 23 23 23 23 23 23 23 23
power (dBm)
Antenna to user 5 5 5 5 5 5 5 5 5 5
(mm)
SAR exclusion
Back threshold 12.1 10.4 12.1 10.6 10.4 10.4 10.6 12.1 9.7 12.5
(dBm)
SAR Testing
R Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
required?
Antenna to user 5 5 5 5 5 5 5 5 5 5
(mm)
SAR exclusion
Bottom threshold 12.1 10.4 12.1 10.6 10.4 10.4 10.6 12.1 9.7 12.5
(dBm)
SAR Testing
R Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
required?
Antenna to user
22 22 22 22 22 22 22 22 22 22
(mm)
SAR exclusion
Right threshold 18.6 16.8 18.6 17.0 16.8 16.8 17.0 18.6 16.2 18.9
(dBm)
SAR Testing
. Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
required?
Antenna o user 37 37 37 37 37 37 37 37 37 37
(mm)
SAR exclusion
Left threshold 20.8 19.1 20.8 19.3 19.1 19.1 19.3 20.8 18.4 21.2
(dBm)
SAR Testlng Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
required?
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SAR test exclusion table at distance > 50 mm

PR PR LTE
Wireless G85 OS G; 90 OS UMTS UMTS UMTS LTE LTE LTE LTE Band
Exposure Interface 2 Tx slots | 2 Tx slots Band 5 Band 4 Band 2 Band 2 Band4 | Band5 | Band 7 17
Position
Tune-up T
une-up farget 29 26 23 23 23 23 23 23 23 23
power (dBm)
Ant t
fienna fo user 210 210 210 210 210 210 210 210 210 210
(mm)
SAR exclusion
Top threshold 30.2 32.3 30.2 323 323 323 32.3 30.2 323 28.8
(dBm)
SAR Testi
Aes ng No No No No No No No No No No
required?
Note:

1. Maximum power is the source-based time-average power and represents the maximum RF output power among
production units.
2. Per KDB 447498 D01 v05r02, standalone SAR test exclusion threshold is applied; if the distance of the antenna
to the user is < Smm, Smm is used to determine SAR exclusion threshold.
3. Per KDB 447498 D01 v05r02, The 1-g and 10-g SAR test exclusion thresholds for 100 MHz to 6 GHz at test
separation distances < 50 mm are determined by:
(Max. power of channel, including tune-up tolerance, mW)/(Min. test distance, mm)*[Vf(GHz)] < 3.0 for 1-g SAR
and < 7.5 for 10-g extremity ,where

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

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

*The result is rounded to one decimal place for comparison
4. Per KDB 447498 D01 v05r02, at 100 MHz to 6 GHz and for test separation distances > 50 mm, the SAR test
exclusion threshold is determined according to the following:

a). [Power allowed at numeric threshold for 50 mm in step 1) + (test separation distance - 50 mm)-( f(MHz)/150)]
mW, at 100 MHz to 1500 MHz
b). [Power allowed at numeric threshold for 50 mm in step 1) + (test separation distance - 50 mm)-10] mW at >

1500 MHz and < 6 GHz
5. According to the WWAN modular report, the max average output power of the GPRS mode is more than 2 dB
higher than the EGPRS measured in the same frequency band, according to IEEE1528, the SAR of EGPRS mode is
not required.
6. KDB 941225 D01-Body SAR is not required for HSDPA when the maximum average output of each RF
channel with HSDPA active is less than 4 dB higher than measured without HSDPA using 12.2kbps
RMC or the maximum SAR for 12.2kbps RMC is < 75% of SAR limit.
7. KDB 941225 D01-Body SAR is not required for HSUPA when the maximum average output of each RF
Channel with HSUPA active is less than ¥4 dB higher than measured without HSUPA using 12.2kbps
RMC and the maximum SAR for 12.2kbps RMC is < 75% of SAR limit.
8. According to KDB248227, SAR is not required for 802.11g/n channels when the maximum average output power
is less than 0.25 dB higher than that measured on the corresponding 802.11a/b channels.
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12 SAR Evaluated Results

12.1 Test Environmental Conditions

Temperature: 21-22°C
Relative Humidity: 43-46 %
ATM Pressure: 101.89 kPa

WWAN and WLAN Antenna 1 testing was performed by Jerry Tong on 2014-06-25 - 2014-07-27 in SAR chamber.
WLAN Antenna 0 testing was performed by Jerry Tong on 2014-08-25 - 2014-09-10 in SAR chamber.

12.2 Standalone Body SAR Data

GPRS 850 Band
EUT Frequency | Uplink Poner Distance Measured Scaling Scaled Limit Plot |Condition
Position (MHz) Slots Drift (mm) SAR Value Factor SAR Value| (W/ke) # (Note*)
(dB) (W/kg) (W/kg) [1g Tissue
8242 2 0.04 0 1.240 1.00 1.240 1.6 A
836.6 2 0.05 0 1.280 1.00 1.280 1.6 1 A
zj‘i‘ 848.8 2 0.14 0 1.260 1.00 1.260 1.6 A
836.6 2 -0.03 0 0.396 1.00 0.396 1.6 B
824.2 2 -0.05 14 0.471 1.00 0.471 1.6 C
836.6 2 0.09 0 0.604 1.00 0.604 1.6 A
B‘S’ﬁi‘;m 836.6 2 -0.14 0 0.225 1.00 0225 16 B
836.6 2 20.12 11 0.249 1.00 0.249 1.6 C
Right 836.6 2 -0.14 0 0.226 1.00 0.226 1.6 C
Side
Left 836.6 2 0.11 0 0.103 1.00 0.103 1.6 C
Side
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GPRS 1900 Band
EUT Frequency | Uplink Poner Distance Measured Scaling Scaled Limit Plot |Condition
Position (MHz) Slots Drift (mm) SAR Value Factor SAR Value (W{kg) # (Note*)
(dB) (W/kg) (W/kg) [1g Tissue
1850.2 2 0.03 0 0.974 1.057 1.030 1.6 A
1880 2 -0.15 0 1.090 1.045 1.139 1.6 A
]:?S:: 1909.8 2 -0.26 0 1.100 1.086 1.195 1.6 2 A
1880 2 -0.17 0 0.359 1.045 0.375 1.6 B
1880 2 -0.25 14 0.384 1.045 0.401 1.6 C
1850.2 2 -0.05 0 0.792 1.057 0.837 1.6 A
1880 2 0.24 0 0.957 1.045 1.000 1.6 A
B;’fﬁ{’em 1909.8 2 0.13 0 0.976 1086 | 1.060 1.6 A
1880 2 -0.27 0 0.306 1.045 0.320 1.6 B
1880 2 -0.15 11 0.299 1.045 0312 1.6 C
I;ii%l: 1880 2 -0.31 0 0.039 1.045 0.041 1.6 C
éiedf; 1880 2 -0.17 0 0.039 1.045 0.041 1.6 C
UMTS Band 5
EUT Frequency . Power Drift| Distance Measured Scaling Scaled Limit Plot |Condition
Position (MHz) 2300 (dB) (mm) | SARValue | p tor | SAR Value| (Wikg) | = 1 )
(W/kg) (W/kg) |1g Tissue
826.4 RMC -0.27 0 0.836 1.000 0.836 1.6 A
836.6 RMC -0.21 0 1.070 1.000 1.070 1.6 3 A
2?5:: 846.6 RMC -0.05 0 1.030 1.000 1.030 1.6 A
836.6 RMC -0.29 0 0.222 1.000 0.222 1.6 B
836.6 RMC -0.24 14 0.398 1.000 0.398 1.6 C
836.6 RMC -0.17 0 0.699 1.000 0.699 1.6 A
Bg;g::m 836.6 RMC 0.16 0 0.151 1000 | 0.151 1.6 B
836.6 RMC -0.28 11 0.162 1.000 0.162 1.6 C
I;ii%}: 836.6 RMC -0.19 0 0.225 1.000 0.225 1.6 C
Left
Side 836.6 RMC -0.24 0 0.113 1.000 0.113 1.6 C
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UMTS Band 4
EUT Frequency . Power Drift| Distance Measured Scaling g Limit Plot |Condition
Position (MHz) Service (dB) (mm) SAR Value Factor SAR Value | (W/kg) # (Note*)
(W/kg) (W/kg) |1g Tissue
1712.4 RMC 0.18 0 1.060 1.033 1.095 1.6 4 A
1732.6 RMC -0.01 0 1.070 1.000 1.070 1.6 A
2?5}: 1752.6 RMC -0.16 0 1.010 1.054 1.065 1.6 A
1732.6 RMC -0.24 0 0.123 1.000 0.123 1.6 B
1732.6 RMC -0.31 14 0.437 1.000 0.437 1.6 C
Bottom 1732.6 RMC -0.01 0 0.769 1.000 0.769 1.6 A
Side 1732.6 RMC 0.02 0 0.074 1.000 0.074 1.6 B
1732.6 RMC 0.04 11 0.399 1.000 0.399 1.6 C
léliil: 1732.6 RMC 0.12 0 0.206 1.000 0.206 1.6 C
Left
Side 1732.6 RMC 0.04 0 0.149 1.000 0.149 1.6 C
UMTS Band 2
EUT Frequency . Power Drift| Distance Measured Scaling Scaled Limit Plot |Condition
Position (MHz) e (dB) (mm) | SARValue | o tor | SAR Value| (Wike) |- o on)
(W/kg) (W/kg) |1g Tissue
1852.4 RMC -0.03 0 1.420 1.033 1.467 1.6 5 A
1880 RMC -0.05 0 1.430 1.021 1.460 1.6 A
]g?gg 1907.6 RMC 0.16 0 1.340 1.026 1.375 1.6 A
1880 RMC 0.21 0 0.122 1.021 0.125 1.6 B
1880 RMC 0.16 14 0.490 1.021 0.500 1.6 C
1852.4 RMC 0.01 0 1.080 1.033 1.116 1.6 A
Bottom 1880 RMC -0.21 0 1.220 1.021 1.246 1.6 A
Side 1907.6 RMC -0.02 0 1.260 1.026 1.293 1.6 A
1880 RMC -0.16 0 0.136 1.021 0.139 1.6 B
1880 RMC 0.17 11 0.222 1.021 0.227 1.6 C
I;Ii%}: 1880 RMC -0.16 0 0.084 1.021 0.086 1.6 C
Left
Side 1880 RMC -0.01 0 0.101 1.021 0.103 1.6 C
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LTE Band 2
EUT |Frequency| RB RB Poner Distance Measured Scaling Scaled | - Limit Plot (Condition
Position | (MHz) | Size | Offset | Drift (mm) SAR 1 pactor | SAR | (Whkg) |1 \oten)
(dB) (W/kg) (W/kg) | 1g Tissue
1860 1 0 0.06 0 1.290 1.000 | 1.290 1.6 A
50 25 -0.04 0 0.990 1.028 | 1.018 1.6 A
1 99 -0.06 0 1.270 1.000 | 1.270 1.6 A
1880 50 25 -0.14 0 0.838 1.000 | 0.838 1.6 A
Back 100 0 -0.15 0 0.875 1.052 | 0.920 1.6 A
Side 1 0 -0.27 0 1.310 1.000 | 1.310 1.6 6 A
1900 50 25 -0.26 0 0.936 1.033 | 0.967 1.6 A
1880 1 99 0.01 0 0.159 1.000 | 0.159 1.6 B
50 25 -0.21 0 0.102 1.000 | 0.102 1.6 B
1880 1 99 -0.14 14 0.772 1.000 | 0.772 1.6 C
50 25 -0.26 14 0.782 1.000 | 0.782 1.6 C
1 0 -0.31 0 0.987 1.000 | 0.987 1.6 A
1860 50 25 -0.15 0 0.711 1.000 | 0.711 1.6 A
1 99 -0.17 0 1.120 1.000 | 1.120 1.6 A
1880 50 25 -0.12 0 0.865 1.000 | 0.865 1.6 A
100 0 -0.01 0 0.868 1.052 | 0913 1.6 A
B(S’ﬁoem 1900 1 -0.02 0 1.080 1.000 | 1.080 1.6 A
50 25 -0.06 0 0.832 1.033 | 0.859 1.6 A
1 99 0.11 0 0.185 1.000 | 0.185 1.6 B
- 50 25 0.13 0 0.057 1.000 | 0.057 1.6 B
1 99 -0.16 11 0.708 1.000 | 0.708 1.6 C
50 25 -0.19 11 0.659 1.000 | 0.659 1.6 C
Right 1850 1 99 0.18 0 0.090 1.000 | 0.090 1.6 C
Side 50 25 0.24 0 0.067 1.000 | 0.067 1.6 C
Left 1880 1 99 0.16 0 0.101 1.000 | 0.101 1.6 C
Side 50 25 0.00 0 0.081 1.000 | 0.081 1.6 C
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LTE Band 4
EUT |Frequency| RB RB Poner Distance Measured Scaling Scaled | - Limit Plot (Condition
Position | (MHz) | Size | Offset | Drift (mm) SAR 1 pactor | SAR | (Whkg) |1 \oten)
(dB) (W/kg) (W/kg) | 1g Tissue
1720 1 0 0.03 0 1.300 1.000 | 1.300 1.6 7 A
50 25 -0.60 0 0.938 1.164 | 1.092 1.6 A
1 99 0.12 0 1.200 1.000 | 1.200 1.6 A
1732.5 50 25 0.16 0 0.901 1.000 | 0.901 1.6 A
Back 100 0 -0.01 0 0.912 1.012 | 0.923 1.6 A
Side 1 0 0.15 0 1.150 1.000 | 1.150 1.6 A
s 50 25 -0.19 0 0.847 1.076 | 0911 1.6 A
1 99 0.05 0 0.133 1.000 | 0.133 1.6 B
7S 50 25 -0.25 0 0.095 1.000 | 0.095 1.6 B
1 99 -0.16 14 0.451 1.000 | 0.451 1.6 C
50 25 -0.13 14 0.411 1.000 | 0.411 1.6 C
17305 1 99 0.07 0 0.736 1.000 | 0.736 1.6 A
50 25 0.24 0 0.559 1.000 | 0.559 1.6 A
Bottom 1 99 -0.01 0 0.081 1.000 | 0.081 1.6 B
Side 7325 50 25 -0.18 0 0.061 1.000 | 0.061 1.6 B
1 99 -0.16 11 0.467 1.000 | 0.467 1.6 C
50 25 0.18 11 0.309 1.000 | 0.309 1.6 C
Righ 1 99 0.12 0 0.207 1.000 | 0.207 1.6 C
Si%iet 17323 50 25 0.03 0 0.134 1.000 | 0.134 1.6 C
Left 17305 1 99 0.05 0 0.150 1.000 | 0.150 1.6 C
Side 50 25 -0.14 0 0.023 1.000 | 0.023 1.6 C
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LTE Band 5
EUT |Frequency| RB RB Poner Distance Measured Scaling Scaled | - Limit Plot (Condition
Position | (MHz) | Size | Offset | Drift (mm) SAR 1 pactor | SAR | (Whkg) |1 \oten)
(dB) (W/kg) (W/kg) | 1g Tissue
£ 1 0 -0.20 0 1.090 1.000 | 1.090 1.6 A
25 12 -0.20 0 0.860 1.026 | 0.882 1.6 A
1 0 -0.10 0 1.180 1.000 | 1.180 1.6 8 A
836.5 25 12 -0.10 0 0.926 1.000 | 0.926 1.6 A
Back 50 0 0.15 0 0.943 1.052 | 0.992 1.6 A
Side 1 0 -0.27 0 1.100 1.000 | 1.100 1.6 A
s 25 12 -0.18 0 0.909 1.000 | 0.909 1.6 A
1 0 0.17 0 0.237 1.000 | 0.237 1.6 B
0365 25 12 0.12 0 0.259 1.000 | 0.259 1.6 B
1 0 -0.13 14 0.357 1.000 | 0.357 1.6 C
25 12 0.01 14 0.369 1.000 | 0.369 1.6 C
1 0 -0.16 0 0.770 1.000 | 0.770 1.6 A
8363 25 12 -0.04 0 0.690 1.000 | 0.690 1.6 A
Bottom 1 0 0.04 0 0.186 1.000 | 0.186 1.6 B
Side $36.5 25 12 0.02 0 0.157 1.000 | 0.157 1.6 B
1 0 0.21 11 0.268 1.000 | 0.268 1.6 C
25 12 0.11 11 0.142 1.000 | 0.142 1.6 C
Right $36.5 1 0 -0.11 0 0.208 1.000 | 0.208 1.6 C
Side 25 12 -0.03 0 0.200 1.000 | 0.200 1.6 C
Left 1 0 0.02 0 0.115 1.000 | 0.115 1.6 C
Side 8363 25 12 0.11 0 0.104 1.000 | 0.104 1.6 C
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LTE Band 7
EUT |Frequency| RB RB Poner Distance Measured Scaling Scaled | - Limit Plot (Condition
Position | (MHz) | Size | Offset | Drift (mm) SAR 1 pactor | SAR | (Whkg) |1 \oten)
(dB) (W/kg) (W/kg) | 1g Tissue
2510 1 99 -0.01 0 1.290 1.000 | 1.290 1.6 9 A
50 25 -0.12 0 1.100 1.052 | 1.157 1.6 A
1 99 0.10 0 1.180 1.000 | 1.180 1.6 A
2535 50 25 -0.06 0 0.917 1.005 | 0.922 1.6 A
Back 100 0 0.15 0 0.927 1.033 | 0.958 1.6 A
Side 1 99 0.03 0 1.440 1.000 | 1.440 1.6 A
2360 50 25 0.00 0 1.020 1.033 | 1.045 1.6 A
1 99 0.16 0 0.125 1.000 | 0.125 1.6 B
1535 50 25 0.24 0 0.090 1.005 | 0.090 1.6 B
1 99 0.15 14 0.476 1.000 | 0.476 1.6 C
50 25 0.12 14 0.355 1.005 | 0.357 1.6 C
5535 1 99 0.03 0 0.604 1.000 | 0.604 1.6 A
50 25 0.04 0 0.459 1.005 | 0.461 1.6 A
Bottom 1 99 0.02 0 0.045 1.000 | 0.045 1.6 B
Side 2533 50 25 -0.25 0 0.032 1.005 | 0.032 1.6 B
1535 1 99 -0.16 11 0.660 1.000 | 0.660 1.6 C
50 25 -0.19 11 0.496 1.005 | 0.498 1.6 C
Right 1535 1 99 -0.24 0 0.372 1.000 | 0.372 1.6 C
Side 50 25 -0.17 0 0.236 1.005 | 0.237 1.6 C
Left 5535 1 99 -0.13 0 0.178 1.000 | 0.178 1.6 C
Side 50 25 -0.11 0 0.188 1.005 | 0.189 1.6 C
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LTE Band 17
EUT |Frequency| RB RB Poner Distance Measured Scaling Scaled | - Limit Plot | Condition
Position | (MHz) Size Offset Drift (mm) SAR Factor SAR (W/.kg) # (Note*)
(dB) (W/kg) (W/kg) |1g Tissue

709 1 49 0.10 0 1.080 1.000 | 1.080 1.6 A

25 12 -0.17 0 0.858 1.086 | 0932 1.6 A

1 49 -0.05 0 1.210 1.000 | 1.210 1.6 10 A

710 25 12 -0.18 0 0.953 1.052 | 1.003 1.6 A

Back 50 0 0.12 0 0.932 1.151 | 1.073 1.6 A

Side 1 49 -0.06 0 0.961 1.000 | 0.961 1.6 A

711 25 12 0.07 0 0.808 1.000 | 0.808 1.6 A

1 49 0.24 0 0.263 1.000 | 0.263 1.6 B

10 25 12 0.16 0 0.169 1.052 | 0.178 1.6 B

1 49 0.13 14 0.416 1.000 | 0.416 1.6 C

25 12 0.21 14 0.208 1.052 | 0219 1.6 C

10 1 49 0.15 0 0.394 1.000 | 0.394 1.6 A

25 12 -0.15 0 0.312 1.052 | 0.328 1.6 A

Bottom 1 49 -.028 0 0.081 1.000 | 0.081 1.6 B

Side 10 25 12 -0.05 0 0.057 1.052 | 0.060 1.6 B

1 49 0.24 11 0.177 1.000 | 0.177 1.6 C

25 12 0.16 11 0.133 1.052 | 0.140 1.6 C

Right 10 1 49 0.25 0 0.200 1.000 [ 0.200 1.6 C

Side 25 12 -0.15 0 0.103 1.052 | 0.108 1.6 C

Left 1 49 0.02 0 0.189 1.000 | 0.189 1.6 C

Side 710 25 12 0.21 0 0.149 1.052 | 0.157 1.6 C
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WLAN Radio Ant 1
. Measured . Scaled Limit .
Pi[igm Radio Fr(;‘,’[‘lle;cy D;f:;'l‘)ce SAR Value ic:cl::f SAR Value | (W/kg) P:;’t C(;‘(f't‘:;’)“
(W/kg) (W/kg) 1g Tissue
802.11b 2437 0 0.738 1.076 0.794 1.6 D
5180 0 0.846 1.122 0.949 1.6 D
5200 0 0.882 1.069 0.942 1.6 D
Back
. 5240 0 1.306 1.231 1.6 D
Side | g02.11a 0.943
5745 0 0.847 1.306 1.106 1.6 D
5785 0 1.130 1.148 1.297 1.6 D
5825 0 1.400 1.062 1.489 1.6 1 D
802.11b 2437 0 0.547 1.076 0.589 1.6 D
Right 5200 0 0.352 1.069 0.376 1.6 D
Side | 802.11a
5785 0 0.616 1.148 0.707 1.6 D

Note:

Condition A: Proximity sensor activated, WWAN output power back off stage I (WLAN does not work)
Condition B: Proximity sensor activated, WWAN output power back off stage II (Simultaneous TX with WLAN)
Condition C: Proximity sensor deactivated, WWAN radio works at full output power

Condition D: WLAN antenna port 1with reduced power

Condition E: WLAN antenna with full power.
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12.3 Simultaneous Transmission Analysis

The following procedures adopted from FCC KDB 447498 D0O1v05r02 are applicable to handsets with
built-in unlicensed transmitters such as 802.11 a/b/g/n and Bluetooth devices which may simultaneously
transmit with the licensed transmitter.

Estimated SAR

Maximum Separation ]
Mode Position Frg\(/}lllle;cy allowed Power distance from Estn(n‘;t/tla{d )SAR
(dBm) body (mm) g
Ant 0, . .
Bluctooth Right side - - 105 0.400
Ant 0, . .
2.4 GHz WLAN Right side - - 105 0.400
Back side 2437 13 14 0.297
Ant 1, Bottom Side 2437 13 46 0.090
2.4 GHz WLAN :
Left side - - 120 0.400
Ant 0, . .
5 GHz WLAN Right side - - 105 0.400
Back side 5825 12 14 0.364
Ant 1, Bottom Side 5825 12 46 0.111
5 GHz WLAN :
Left side - - 120 0.400

Note:

1. Per KDB 447498 D01 v05r02, The 1-g and 10-g SAR test exclusion thresholds for 100 MHz to 6 GHz at test
separation distances < 50 mm are determined by:

(Max. power of channel, including tune-up tolerance, mW)/(Min. test distance, mm)*[,/ f{(GHz)/x] W/kg  where
x=7.5 for 1-g,x=18.75 for 10-g SAR

2.0.4 W/kg for 1-g SAR and 1.0 W/kg for 10-g SAR, when the test separation distances is > 50 mm

3. The WWAN radio can simultaneously transmit with WLAN radio. GPRS, UMTS, LTE share the same antenna
path and cannot transmit simultaneously.
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Table 1. Simultaneous Transmission Scenario with 5 GHz WLAN (Body at 0 mm) Antenna (0 and

Bluetooth (Body at 0 mm) Antenna 0

Position

Back
Touch
(0mm)

Bottom
Touch
(0mm)

Left
Touch
(0mm)

Right
Touch
(0mm)

SAR (W/kg)
ars | Gers | uwrs | uwrs [ s | LTE [ LTE | LTE LTE | LTE 4y [y | M| 2P
850 1900 Band5 | Band4 | Band2 ) 4 5 7 17 WLAN BT SAR
0.396 0.766 0.164 1.326 - -
0.766 0.164 1.305 - -
0766 | 0164 | 1.152 ; .
0.766 0.164 1.053 - -
0.766 0.164 1.055 - -
0.766 0.164 1.089 - -
0.766 0.164 1.063 - -
0.766 0.164 1.189 - -
0.766 0.164 1.055 - -
0.766 0.164 1.193 - -
0.99 0.058 1.273 - -
0.99 0.058 1.368 - -
0.99 0.058 1.199 - -
0.99 0.058 1.122 - -
0.99 0.058 1.187 - -
0.99 0.058 1.233 - -
0.99 0.058 1.129 - -
0.99 0.058 1.234 - -
0.99 0.058 1.093 - -
0.99 0.058 1.129 - -
0.761 0.114 0.978 - -
0.761 0.114 0.916 - -
0.761 0.114 0.988 - -
0.761 0.114 1.024 - -
0.761 0.114 0.978 - -
0.761 0.114 0.976 - -
0.761 0.114 0.898 - -
0.761 0.114 0.99 - -
0.761 0.114 1.064 - -
0.761 0.114 1.064 - -
0.400 0.400 1.026 - -
0.400 0.400 0.841 - -
0.400 0.400 1.025 - -
0.400 0.400 1.006 - -
0.400 0.400 0.886 - -
0.400 0.400 0.881 - -
0.400 0.400 0.95 - -
0.400 0.400 1.008 - -
0.400 0.400 0.978 - -
0.400 0.400 1 - -
Note: WLAN and Bluetooth SAR evaluation results at 0 mm to human body refer to report R1410015-FCC SAR
Report Number: R1502063-FCC SAR Page 57 of 150 SAR Evaluation Report




NVIDIA Corporation FCCID: VOB-E1729

Table 2. Simultaneous Transmission Scenario with 5 GHz WLAN (Body at 0 mm) Antenna 1 and
Bluetooth (Body at 0 mm) Antenna 0

SAR (W/kg)
” LTE | LTE | LTE | LTE | LTE Ri SPLS
Position | GPRS | GPRS | UMTS | UMTS | UMTS sand | Band | Band | Band | Band 5G 246G | sumof | (mmy | Ratio
850 | 1900 | Band5 | Band4 | Band2 WLAN | BT SAR
2 4 5 7 17
0.396 1489 | 0.164 | 2.049 | Note3 | Note3
0.375 1489 | 0.164 | 2.028 | Note3 | Note3
0222 1489 | 0.164 | 1.875 | Note3 | Note3
0.123 1489 | 0.64 | 1.776 | Note3 | Note3
Back 0.125 1489 | 0164 | 1.778 | Note3 | Note3
Touch
(0Omm) 0.159 1489 | 0.64 | 1812 | Note3 | Note3
0.133 1489 | 0.164 | 1.78 | Note3 | Note3
0.259 1489 | 0.64 | 1912 | Note3 | Note3
0.125 1489 | 0.164 | 1.778 | Note3 | Note3
0263 | 1489 | 0164 | 1916 | Note3 | Note3
0.225 0092 | 0058 | 0375 - -
0.320 0.092 | 0.058 0.47 . -
0.151 0.092 | 0058 | 0301 - -
0.074 0.092 0.058 0.224 - -
Bottom 0.139 0.092 | 0058 | 0289 . .
Touch
(Omm) 0.185 0.092 | 0058 | 0335 - -
0.081 0.092 | 0058 | 0231 - -
0.186 0.092 | 0058 | 0336 . .
0.045 0.092 | 0058 | 0.195 - -
0.081 | 0092 | 0058 | 0231 . .
0.103 0400 | 0114 | 0617 - -
0.041 0400 | 0114 | 0.555 . .
0.113 0400 | 0114 | 0.627 - -
0.149 0400 | 0114 | 0.663 . .
Left 0.103 0400 | 0114 | 0.617 ] ;
Touch
(Omm) 0.101 0400 | 0114 | 0615 . -
0.023 0400 | 0114 | 0537 - -
0.115 0400 | 0114 | 0.629 . .
0.189 0400 | 0114 | 0.703 - -
0.189 | 0400 | 0.114 | 0.703 . .
0.226 0707 | 0400 | 1333 - -
0.041 0707 | 0400 | 1.148 . .
0.225 0707 | 0400 | 1332 - -
Right 0206 0707 | 0400 | 1313 R R
Touch 0.086 0707 | 0400 | 1.193 - -
(0mm) 0.081 0707 | 0400 | 1.188 . .
0.150 0707 | 0400 | 1257 - -
0.208 0707 | 0400 | 1315 . .
0.178 0707 | 0400 | 1285 - -
0200 | 0707 | 0400 | 1.307 . .

Note: WLAN and Bluetooth SAR evaluation results at 0 mm to human body refer to report R1410015-FCC SAR
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Table 3. Simultaneous Transmission Scenario with 5§ GHz WLAN (Body at 0 mm) MIMO and

Bluetooth (Body at 0 mm) Antenna 0

SAR (W/kg)
Position | GPRS | GPRS | UMTS | UMTS | UMTS ];‘;rni ;;Ed ;::; ];‘:Ifi ];‘;rni 5G 24G s;‘;n (nIfrln) iﬂ{;(s)
850 | 1900 | Band5 | Band4 | Band2 5 4 s 5 7 | WLAN | BT SAR
0.396 1208 | 0.164 | 1.768 | Note4 | Note4
0.375 1208 | 0.164 | 1.747 | Note4 | Note4
0.222 1208 | 0.164 | 1.594 - -
0.123 1208 | 0.164 | 1.495 - -
;Tcl; 0.125 1208 | 0.164 | 1.497 - -
(0Omm) 0.159 1208 | 0.164 | 1531 - -
0.133 1208 | 0.164 | 1505 - -
0.259 1208 | 0.164 | 1.631 | Note4 | Note4
0.125 1208 | 0.164 | 1.497 - -
0263 | 1208 | 0.164 | 1.635 | Note4 | Note4
0.225 0.964 | 0058 | 1247 - -
0.320 0.964 | 0058 | 1342 - -
0.151 0.964 | 0058 | 1.173 - -
0.074 0.964 | 0.058 | 1.096 - -
Bottom 0.139 0964 | 0.058 | 1.161 - -
Touch
(0mm) 0.185 0.964 | 0058 | 1.207 - -
0.081 0.964 | 0058 | 1.103 - -
0.186 0.964 | 0058 | 1208 - -
0.045 0.964 | 0058 | 1.067 - -
0.081 | 0964 | 0.058 | 1.103 - -
0.103 0464 | 0114 | 0.681 - -
0.041 0464 | 0114 | 0.619 - -
0.113 0464 | 0114 | 0691 - -
0.149 0464 | 0114 | 0.727 - -
Left 0.103 0464 | 0.114 | 0681 - ;
Touch
(0Omm) 0.101 0464 | 0114 | 0679 - -
0.023 0464 | 0114 | 0.601 - -
0.115 0464 | 0114 | 0.693 - -
0.189 0464 | 0114 | 0.767 - -
0.189 | 0.464 | 0.114 | 0.767 - -
0.226 1.165 | 0400 | 1.791 | Note4 | Note4
0.041 1.165 | 0400 | 1.606 | Note4 | Note4
0.225 1.165 | 0400 | 1.79 | Note4 | Note4
Right 0.206 1.165 0.400 1.771 Note 4 Note 4
Touch 0.086 1.165 | 0400 | 1.651 | Note4 | Note4
(0mm) 0.081 1.165 | 0400 | 1.646 | Note4 | Note4
0.150 1.165 | 0400 | 1.715 | Note4 | Note4
0.208 1.165 | 0400 | 1.773 | Note4 | Note4
0.178 1.165 | 0400 | 1.743 | Note4 | Note4
0200 | 1.165 | 0400 | 1765 | Note4 | Note4

Note: WLAN and Bluetooth SAR evaluation results at 0 mm to human body refer to report R1410015-FCC SAR
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Table 4. Simultaneous Transmission Scenario with 2.4 GHz WLAN (Body at 0 mm) Antenna 0

Position

Back
Touch
(Omm)

Bottom
Touch
(0mm)

Left
Touch
(0mm)

Right
Touch
(Omm)

SAR (W/kg)
LTE Ri SPLS
GPRS | GPRS | UMTS | UMTS | UMTS ILANE, ILANE, ILANE, ILANE, Band 24G Sum of (mm) Ratio
850 1900 Band5 | Band4 | Band2 | Band2 | Band4 | Band5 | Band 7 17 WLAN SAR

0.7 1.096 - -
0.7 1.075 - -
0.7 0.922 - -
0.7 0.823 - -
0.7 0.825 - -
0.7 0.859 - -
0.7 0.833 - -
0.7 0.959 - -
0.7 0.825 - -

0.7 0.963 - -
0.17 0.395 - -
0.17 0.49 - -
0.17 0.321 - -
0.17 0.244 - -
0.17 0.309 - -
0.17 0.355 - -
0.17 0.251 - -
0.17 0.356 - -
0.17 0.215 - -
0.17 0.251 - -
0.43 0.533 - -
0.43 0.471 - -
0.43 0.543 - -
0.43 0.579 - -
0.43 0.533 - -
0.43 0.531 - -
0.43 0.453 - -
0.43 0.545 - -
0.43 0.619 - -
0.43 0.619 - -
0.400 0.626 - -
0.400 0.441 - -
0.400 0.625 - -
0.400 0.606 - -
0.400 0.486 - -
0.400 0.481 - -
0.400 0.55 - -
0.400 0.608 - -
0.400 0.578 - -
0.400 0.6 - -

Note: WLAN SAR evaluation results at 0 mm to human body refer to report R1410015-FCC SAR
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Table 5. Simultaneous Transmission Scenario with 2.4GHz WLAN (Body at 0 mm) Antenna 1

SAR (W/kg)

3 Ri | SPLS

Positi g
osition | GPRS | GPRS | UMTS | UMTS | UMTS LTE LTE LTE LTE Band 24G Sum of (mm) Ratio

850 1900 Band5 | Band4 | Band2 | Band2 | Band4 | Band5 | Band 7 WLAN SAR

1.190 - -

1.169 - -

1.016 - -

0.917 - -

0.919 - -

0.953 - -

0.927 - -

1.053 - -

0.919 - -

1.057 - -

0.319 - -

0.414 - -

0.245 - -

0.168 - -

0.233 - -

0.279 - -

0.175 - -

0.280 - -

0.139 - -

0.175 - -

0.503 - -

0.441 - -

0.513 - -

0.549 - -

0.503 - -

0.501 - -

0.423 - -

0.515 - -

0.589 - -

0.589 - -

0.815 - -

0.630 - -

0.814 - -

0.795 - -

0.675 - -

0.67 - -

0.739 - -

0.797 - -

0.767 - -

0.789 - -

Note: WLAN and Bluetooth SAR evaluation results at 0 mm to human body refer to report R1410015-FCC SAR
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Table 6. Simultaneous Transmission Scenario with 2.4GHz WLAN (Body at 0 mm) MIMO

SAR (W/kg)

Position [ GPRS | GPRS | UMTS | UMTS | UMTS LTE LTE LTE LTE I 24G | Sumof (mm)
850 1900 Band 5 Band 4 | Band2 Band 2 Band4 | Band 5 Band 7 WLAN SAR

SPLS
Ratio

1.55 -

1.529 -

1.376 -

1.277 -

1.279 -

1.313 -

1.287 -

1.413 -

1.279 -

1.417 -

0.406 -

0.501 -

0.332 -

0.255 -

0.32 -

0.366 -

0.262 -

0.367 -

0.226 -

0.262 -

0.466 -

0.404 -

0.476 -

0.512 -

0.466 -

0.464 -

0.386 -

0.478 -

0.552 -

0.552 -

0.998 -

0.813 -

0.997 -

0.978 -

0.858 -

0.853 -

0.922 -

0.98 -

0.95 -

0.972 -

Note: WLAN and Bluetooth SAR evaluation results at 0 mm to human body refer to report R1410015-FCC SAR
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Table 7. Simultaneous Transmission Scenario with S GHz WLAN (Body at 0 mm) Antenna 0

SAR (W/kg)
iti LTE Ri SPLS
Position GPRS GPRS UMTS UMTS UMTS LTE LTE LTE LTE Band 5G Sum of (mm) Ratio
850 1900 Band5 | Band4 | Band2 | Band2 | Band4 | Band5 | Band 7 17 WLAN SAR
0.766 1.162 - -
0.766 1.141 - -
0.766 0.988 - -
0.766 0.889 - -
0.766 0.891 - -
0.766 0.925 - -
0.766 0.899 - -
0.766 1.025 - -
0.766 0.891 - -
0.766 1.029 - -
0.99 1.215 - -
0.99 1.31 - -
0.99 1.141 - -
0.99 1.064 - -
0.99 1.129 - -
0.99 1.175 - -
0.99 1.071 - -
0.99 1.176 - -
0.99 1.035 - -
0.99 1.071 - -
0.761 0.864 - -
0.761 0.802 - -
0.761 0.874 - -
0.761 0.91 - -
0.761 0.864 - -
0.761 0.862 - -
0.761 0.784 - -
0.761 0.876 - -
0.761 0.95 - -
0.761 0.95 - -
0.400 0.626 - -
0.400 0.441 - -
0.400 0.625 - -
0.400 0.606 - -
0.400 0.486 - -
0.400 0.481 - -
0.400 0.550 - -
0.400 0.608 - -
0.400 0.578 - -
0.400 0.600 - -
Note: WLAN and Bluetooth SAR evaluation results at 0 mm to human body refer to report R1410015-FCC SAR
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Table 8. Simultaneous Transmission Scenario with S GHz WLAN (Body at ) mm) Antenna 1

SAR (W/kg)
iti LTE Ri SPLS
Position GPRS GPRS UMTS UMTS UMTS LTE LTE LTE LTE Band 5G Sum of (mm) Ratio
850 1900 Band5 | Band4 | Band2 | Band2 | Band4 | Band5 | Band 7 17 WLAN SAR
1.489 1.885 65.8 0.039
1.489 1.864 75.9 0.033
1.489 1.711 63.4 0.035
1.489 1.612 52.6 0.039
1.489 1.614 56.1 0.037
1.489 1.648 573 0.037
1.489 1.622 54.0 0.038
1.489 1.748 65.9 0.035
1.489 1.614 52.3 0.039
1.489 1.752 62.9 0.039
0.092 0.317 - -
0.092 0.412 - -
0.092 0.243 - -
0.092 0.166 - -
0.092 0.231 - -
0.092 0.277 - -
0.092 0.173 - -
0.092 0.278 - -
0.092 0.137 - -
0.092 0.173 - -
0.400 0.503 - -
0.400 0.441 - -
0.400 0.513 - -
0.400 0.549 - -
0.400 0.503 - -
0.400 0.501 - -
0.400 0.423 - -
0.400 0.515 - -
0.400 0.589 - -
0.400 0.589 - -
0.707 0.933 - -
0.707 0.748 - -
0.707 0.932 - -
0.707 0913 - -
0.707 0.793 - -
0.707 0.788 - -
0.707 0.857 - -
0.707 0.915 - -
0.707 0.885 - -
0.707 0.907 - -
Note: WLAN and Bluetooth SAR evaluation results at 0 mm to human body refer to report R1410015-FCC SAR
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Table 9. Simultaneous Transmission Scenario with 5§ GHz WLAN (Body at 0 mm) MIMO

SAR (W/kg)
LTE Ri SPLS
Position | GPRS | GPRS | UMTS | UMTS | UMTS | LTE LTE LTE LTE I 5G| Sumof | () | Ratio
850 1900 Band5 | Band4 | Band2 | Band2 | Band4 | Band5 | Band 7 17 WLAN SAR
1.208 1.604 62.5 0.03
1.208 1.583 - -
1.208 1.43 - -
1.208 1.331 - -
1.208 1.333 - -
1.208 1.367 - -
1.208 1.341 - -
1.208 1.467 - -
1.208 1.333 - -
1.208 1471 - -
0.964 1.189 - -
0.964 1.284 - -
0.964 1.115 - -
0.964 1.038 - -
0.964 1.103 - -
0.964 1.149 - -
0.964 1.045 - -
0.964 115 § .
0964 | 1.009 . .
0.964 1.045 - -
0.464 0.567 - -
0.464 0.505 - -
0.464 0.577 - -
0.464 0.613 - -
0.464 0.567 - -
0.464 0.565 - -
0.464 0.487 - -
0.464 0.579 - -
0.464 0.653 - -
0.464 0.653 - -
1.165 1.391 - N
1.165 1.206 - -
1.165 1.39 - -
1.165 1.371 - -
1.165 1.251 - -
1.165 1.246 - -
1.165 1.315 - -
1.165 1.373 - -
1.165 1.343 - -
1.165 1.365 - -
Note: WLAN and Bluetooth SAR evaluation results at 0 mm to human body refer to report R1410015-FCC SAR
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Table 10. Simultaneous Transmission Scenario with 2.4 GHz Bluetooth (Body at 0 mm) Antenna 0

SAR (W/kg)
.. LTE Ri SPLS
Position GPRS GPRS UMTS UMTS UMTS LTE LTE LTE LTE Band 24G Sum of (mm) Ratio
850 1900 Band5 | Band4 | Band2 | Band2 | Band4 | Band5 | Band 7 7 BT SAR
1.280 0.164 1.444 - -
1.195 0.164 1.359 - -
1.070 0.164 1.234 - -
1.095 0.164 1.259 - -
T‘ﬁfc'; 1.467 0.064 | 1631 | 651 | 003
(Omm) 1.310 0.164 1.474 - -
1.300 0.164 1.564 - -
1.180 0.164 1.344 - -
1.290 0.164 1.454 - -
1.210 0.164 1.374 - -
0.604 0.058 0.662 - -
0.106 0.058 0.164 - -
0.699 0.058 0.757 - -
0.769 0.058 | 0.827 - -
]?r‘;t:l‘:‘: 1.293 0.058 | 1351 - -
(Omm) 1.120 0.058 1.178 - -
0.736 0.058 0.794 - -
0.770 0.058 0.828 - -
0.604 0.058 0.662 - -
0.394 0.058 0.452 - -
0.103 0.114 0.217 - -
0.041 0.114 0.155 - -
0.113 0.114 0.227 - -
0.149 0.114 0.263 - -
T’;flf:h 0.103 0.114 | 0217 - -
(Omm) 0.101 0.114 0.215 - -
0.023 0.114 0.137 - -
0.115 0.114 0.229 - -
0.189 0.114 0.303 - -
0.189 0.114 0.303 - -
0.226 0.400 0.626 - -
0.041 0.400 0.441 - -
0.225 0.400 0.625 - -
Right 0.206 0.400 0.606 - -
Touch 0.086 0.400 0.486 - -
(0mm) 0.081 0.400 | 0.481 - -
0.150 0.400 0.550 - -
0.208 0.400 0.608 - -
0.178 0.400 0.578 - -
0.200 0.400 0.600 - -
Note: WLAN and Bluetooth SAR evaluation results at 0 mm to human body refer to report R1410015-FCC SAR
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Table 11. Simultaneous Transmission Scenario with 2.4 GHz Bluetooth, Antenna 0, Full power

SAR(W/kg)
iti LTE : SPLS
Position GPRS GPRS UMTS UMTS UMTS LTE LTE LTE LTE Band 24G Sum of Ri Ratio
850 1900 Band5 | Band4 | Band2 | Band2 | Band4 | Band5 | Band 7 17 BT SAR

0.012 0.483 - -

0.012 0.413 - -

0.012 0.449 - -

0.012 0.449 - -

0.012 0.512 - -

0.012 0.794 - -

0.012 0.463 - -

0.012 0.381 - -

0.012 0.488 - -

0.012 0.428 - -

0.0007 | 0.2497 -

0.0007 | 0.3127 -

0.0007 | 0.1627 -

0.0007 | 0.3997 -

0.0007 | 0.2277 -

0.0007 | 0.7087 -

0.0007 | 0.4677 -

0.0007 | 0.2687 -

0.0007 | 0.6607 -

0.0007 | 0.1777 -
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Table 12. Simultaneous Transmission Scenario with 2.4 GHz WLAN, Antenna 0, Full power

Position

SAR (W/kg)
LTE SPLS
GPRS | GPRS | UMTS | UMTS | UMTS LTE LTE LTE LTE Band 24G Sum of Ratio
850 1900 Band5 | Band4 | Band2 | Band2 | Band4 | Band5 | Band 7 17 WLAN SAR
0.03 0.501 -
0.03 0.431 -
0.03 0.428 -
0.03 0.467 -
0.03 0.53 -
0.03 0.812 -
0.03 0.481 -
0.03 0.399 -
0.03 0.506 -
0.03 0.446 -
<0.001 <0.25 -
<0.001 | <0.313 -
<0.001 | <0.163 -
<0.001 <0.4 -
<0.001 | <0.228 -
<0.001 | <0.709 -
<0.001 | <0.468 -
<0.001 | <0.269 -
<0.001 | <0.661 -
<0.001 | <0.178 -
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Table 13. Simultaneous Transmission Scenario with 2.4 GHz WLAN .Antenna 1, Full power

SAR (W/kg)
iti LTE . SPLS
Position | GPRS | GPRS | UMTS | UMTS | UMTS | LTE LTE LTE LTE Band | 24G | Sumof Ri Ratio
850 1900 Band 5 Band4 | Band 2 Band 2 Band4 | Band 5 Band 7 7 WLAN SAR

0.471 0297 | 0.768 . -

0.401 0297 | 0.698 - -

0.398 0297 | 0.695 . -

0.437 0297 | 0.734 - -

Back 0.500 0297 | 0.797 . -

Touch

(14mm) 0.782 0297 | 1.079 - -

0.451 0297 | 0.748 . -

0.369 0297 | 0.666 - -

0.476 0297 | 0.773 . -

0416 | 0297 | 0.713 - -

0.249 0.090 | 0339 . -

0312 0.090 | 0.402 - -

0.162 0.090 | 0252 . -

0.399 0.090 | 0.489 - -

Bottom 0.227 0.09 | 0317 ; -

Touch

(11mm) 0.708 0.090 | 0.798 - -

0.467 0.090 | 0.557 . -

0.268 0.090 | 0358 - -

0.660 0.090 | 0.750 . -

0.177 | 0090 | 0267 - -
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Table 14. Simultaneous Transmission Scenario with 2.4 GHz WLAN .MIMO, Full power

SAR (W/kg)

iti LTE " SPLS
Position [ GPRS | GPRS | UMTS | UMTS | UMTS LTE LTE LTE LTE 24G | Sumof Ri it

850 1900 Band5 | Band4 | Band2 | Band2 | Band4 | Band5 | Band 7 WLAN SAR

0.521 - -

0.451 - -

0.448 - -

0.487 - -

0.55 - -

0.832 - -

0.501 - -

0.419 - -

0.526 - -

0.466 - -

0.277 - -

0.34 - -

0.19 - -

0.427 - -

0.255 - -

0.736 - -

0.495 - -

0.296 - -

0.688 - -

0.205 - -
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Table 15. Simultaneous Transmission Scenario with 5 GHz WLAN .Antenna 0, Full power

Position

Back
Touch
(14mm)

Bottom
Touch
(11mm)

SAR (W/kg)
GPRS | GPRS | UMTS | UMTS | UMTS LTE ILANE, LTE LTE LTE 5G 24G Sum of Ri f{z{_;g
850 1900 | Band5 | Band4 Band2 Band2 | Band4 | Band5 | Band7 | Bandl7 | WLAN BT SAR
0.471 0.0923 0.012 0.575 - -
0.0923 0.012 0.5053 - -
0.0923 0.012 0.5023 - -
0.0923 0.012 0.5413 - -
0.0923 0.012 0.6043 - -
0.0923 0.012 0.8863 - -
0.0923 0.012 0.5553 - -
0.0923 0.012 0.4733 - -
0.0923 0.012 0.5803 - -
0.0923 0.012 0.5203 - -
0.155 0.0007 | 0.4047 - -
0.155 0.0007 | 0.4677 - -
0.155 0.0007 | 0.3177 - -
0.155 0.0007 | 0.5547 - -
0.155 0.0007 | 0.3827 - -
0.155 0.0007 | 0.8637 - -
0.155 0.0007 | 0.6227 - -
0.155 0.0007 | 0.4237 - -
0.155 0.0007 | 0.8157 - -
0.155 0.0007 | 0.3327 - -
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Table 16. Simultaneous Transmission Scenario with 5 GHz WLAN .Antenna 1, Full power

SAR (W/kg) SPLS
Position GPRS | GPRS | UMTS UMTS UMTS LTE LTE LTE LTE LTE 5G 24G Sum of Ri Ratio
850 1900 Band5 Band4 Band2 Band2 | Band4 | Band5 | Band7 | Bandl17 | WLAN BT SAR
0.364 0.012 0.847 - -
0.364 0.012 0.777 - -
0.364 0.012 0.774 - -
0.364 0.012 0.813 - -
Back 0364 | 0012 | 0876 | - -
Touch
(14mm) 0364 | 0012 | 1158 | - -
0.364 0.012 0.827 - -
0.364 0.012 0.745 - -
0.364 0.012 0.852 - -
0.364 0.012 0.792 - -
0.111 0.0007 0.3607 - -
0.111 0.0007 0.4237 - -
0.111 0.0007 0.2737 - -
0.111 0.0007 0.5107 - -
Bottom 0.111 | 0.0007 | 03387 | - -
Touch
(11mm) 0.111 0.0007 0.8197 - -
0.111 0.0007 0.5787 - -
0.111 0.0007 0.3797 - -
0.111 0.0007 0.7717 - -
0.111 0.0007 0.2887 - -
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Table 17. Simultaneous Transmission Scenario with 5§ GHz WLAN .MIMO, Full power

Position

Back
Touch
(14mm)

Bottom
Touch
(11mm)

SAR (W/kg)
GPRS | GPRS [ UMTS [ UMTS [ UMTS LTE LTE LTE LTE LTE 5G 24G sumof | Ri il:;ﬁ(s)
850 1900 | Band5 | Band4 | Band2 Band2 Band4 | Band5 | Band7 | Bandl7 | WLAN BT SAR
0.471 0.111 0.012 0.594 - -
0.111 0.012 0.524 - -
0.111 0.012 0.521 - -
0.111 0.012 0.56 - -
0.111 0.012 0.623 - -
0.111 0.012 0.905 - -
0.111 0.012 0.574 - -
0.111 0.012 0.492 - -
0.111 0.012 0.599 - -
0.111 0.012 0.539 - -
0.149 0.0007 | 0.3987 - -
0.149 0.0007 | 0.4617 - -
0.149 0.0007 | 0.3117 - -
0.149 0.0007 | 0.5487 - -
0.149 0.0007 | 0.3767 - -
0.149 0.0007 | 0.8577 - -
0.149 0.0007 | 0.6167 - -
0.149 0.0007 | 0.4177 - -
0.149 0.0007 | 0.8097 - -
0.149 0.0007 | 0.3267 - -
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Table 18. Simultaneous Transmission Scenario of 5 GHz WLAN and 2.4 GHz Bluetooth Antenna 0

SAR (W/kg)
votan | 328 | 28 [ 320 T sso Tsso Tass Ty Ri | SPLS
Wi-Fi Wi-Fi Wi-Fi Wi-Fi Wi-Fi Wi-Fi BT/ Sum of (mm) Ratio
802.11a | 802.11a | 802.11 | 802.11a | 802.11 | 802.11n . SAR
Ant0 Antl n20 Ant0 a Antl 20
0.601 0.164 0.765 - -
0.164 1.723 105 0.02
Back 0.164 1282 - ;
Touch
0.164 0.93 - -
0.164 1.732 105 0.02
0.164 1.372 - -
0.058 0.534 - -
0.058 - - -
Bottom 0.058 0.669
Touch
0.058 1.048 - -
0.058 -
0.058 1.022
0.114 0.875 - -
0.114 - - -
Left 0.114 0.839 - -
Touch
0.114 0.557 - -
0.114 - - -
0.114 0.578 - -
0.4 - -
0.4 1.07 - -
Right 0.4 1.032 - -
Touch
0.4 - -
0.4 1.651 105 0.02
0.4 1.565 - -

Note 1: For top touch, the distance from all the antennas is more than 50 mm; the all sum of SAR is 0.8 W/Kg.

Note 2: According to KDB 447498 D01 v05r02, when the sum of the standalone transmitters is more than 1.6
W/kg, the SAR sum to peak locations can be analyzed to determine SAR distribution overlaps, when the SAR peak
to location ratio for each pair of antennas is less than 0.04; simultaneous SAR evaluation is not required. The
distance between the transmitters was

Distanoem T2 = Ri = \/(.‘(1 — X, )2 =+ (}"1 - )2

(SAR, + S4R)"
SPLSRato=" p

i

Note 3: According to KDB 447498, the simultaneous transmitting antennas in each operating mode and exposure
condition combination must be considered one pair at a time to determine the SAR to peak location separation ratio
to qualify for test exclusion. SPLSR for pair of cellular and 5 GHz band WLAN antenna 1 refers to table 8; SPLSR
for pair of cellular and Bluetooth refers to table 10; SPLSR for pair of 5 GHz band WLAN antenna 1 and Bluetooth
refers to table 18.

Note 4: SPLSR for pair of cellular and 5 GHz band WLAN MIMO refers to table 9; SPLSR for pair of cellular and
Bluetooth refers to table 10; SPLSR for pair of 5 GHz band WLAN antenna 1 and Bluetooth refers to table 18.
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13 Appendix A — Measurement Uncertainty

The uncertainty budget has been determined for the DASY4 measurement system and is given in the
following Table.

Below 3 GHz
DASY4 Uncertainty Budget
According to IEEE 1528
Error Description Un:/.e;ﬁ?;nty 1]);:);; Div. ((1:;) (1002 St(i.lg)nc. Stzil. (E I)IC. Sé gc
Measurement System
Probe Calibration +6.0% N 1 1 1 +60% | £6.0% oc
Axial Isotropy £4.7% R B 0.7 0.7 £1.9% | £19% oc
Hemispherical Isotropy +9.6% R ﬁ 0.7 0.7 +39% +39% oc
Boundary Effects +1.0% R B 1 1 +06% | £0.6% oc
Linearity £4.7% R B 1 1 £27% | £27% oc
System Detection Limits +1.0% R NE) 1 1 +06% | £0.6% oc
Readout Electronics +03% N 1 1 1 +03% | £03% oc
Response Time +0.8% R B 1 1 +05% | £05% oc
Integration Time +2.6% R B 1 1 +15% | £15% oc
RF Ambient Noise £3.0% R B 1 1 £1.7% | £1.7% oc
RF Ambient Conditions £3.0% R NE) 1 1 £17% | £1.7% oc
Probe Positioner +0.4 % R B 1 1 +02% | £02% oc
Probe Positioning £2.9% R B 1 1 £17% | £1.7% oc
Max. SAR Eval. £1.0% R B 1 1 £06% | £0.6% oc
Test Sample Related
Device Positioning +29% N 1 1 1 +29% +29% 145
Device Holder +3.6% N 1 1 1 +3.6% | £2.6% 5
Power Drift +5.0% R 1 1 +29% | £29% oc
Phantom and Setup
Phantom Uncertainty +4.0% R B 1 1 +23% | £23% oc
Liquid Conductivity (Target) +5.0% R J3 0.64 0.43 +18% | £12% oc
Liquid Conductivity (meas.) +25% N 1 0.64 0.43 +1.6% | £1.1% oc
Liquid Permittivity (Target) +5.0% R NE) 0.6 0.49 +17% | £14% oc
Liquid Permittivity (Target) +2.5% N 1 0.6 0.49 +15% | £1.0% oc
Combined Std. Uncertainty - - - - - +10.7% | £10.4% 330
Expanded STD Uncertainty - - - - - +21.4% | £20.8 % -
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Above 3 GHz
DASY4 Uncertainty Budget
According to IEEE 1528
Error Description Un;:/e;ltl?lnty I];rl(;l: Div. (Té) (ICOE Stcz.lng)nc. Stzil. (}; 1)10. S; gc
Measurement System
Probe Calibration +6.55% N 1 1 1 +6.55% | £6.55% oc
Axial Tsotropy £4.7% R J3 1 1 £27% | £27% oc
Hemispherical Isotropy +9.6% R NE) 0 0 0 0 oc
Boundary Effects +2.0% R B 1 1 +12% | £12% oc
Linearity £4.7 % R B 1 1 £27% | £27% oc
System Detection Limits +1.0% R B 1 1 +06% | £0.6% oc
Readout Electronics +03% N 1 1 1 +0.3% +0.3% oc
Response Time 0 R J3 1 1 0 0 oc
Integration Time 0 R NE) 1 1 0 0 oc
RF Ambient Noise +£3.0% R B 1 1 +17% | £1.7% oc
RF Ambient Conditions +3.0% R B 1 1 +1.7% | £1.7% oc
Probe Positioner +0.8% R B 1 1 +05% | £05% oc
Probe Positioning +9.9% R B 1 1 +57% | £57% oc
Max. SAR Eval. £4.0% R NE) 1 1 £23% | £23% oc
Test Sample Related
Device Positioning +29% N 1 1 1 +29% | £29% 145
Device Holder +3.6% N 1 1 1 +3.6% +2.6% 5
Power Drift +5.0% R 1 1 +29% +29% oc
Phantom and Setup
Phantom Uncertainty +4.0% R B 1 1 +23% | £23% oc
Liquid Conductivity (Target) +5.0% R B 0.64 0.43 +18% | £12% oc
Liquid Conductivity (meas.) +25% N 1 0.64 0.43 +16% | £1.1% oc
Liquid Permittivity (Target) +5.0% R ﬁ 0.6 0.49 +1.7% +14% oc
Liquid Permittivity (Target) +2.5% N 1 0.6 0.49 +15% | £12% oc
Combined Std. Uncertainty - - - - - +122% | £12.1% 330
Expanded STD Uncertainty - - - - - +244% | £242% -
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14 Appendix B — Probe Calibration Certificats

. " W,
Calibration Laboratory of N2 S Schweizerischer Kalibrierdianst
Schmid & Partner i‘{a\ﬁé@ C Service suisse d'étalonnage
Engineering AG T s Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 1,}/{/‘;\\\‘\3’ Swiss Calibration Service
“ehl Wy
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

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

Client BACL Certificate No: ES3-3019_Aug13

|CALIBRATION CERTIFICATE |

Object ES3DV2 - SN:3019

Calioration procedure(s) QA CAL-01.v9, QA CAL-12.v8, QA CAL-23.v5, QA CAL-25.v6
Calibration procedure for dosimetric E-field probes

Calibration date: August 26, 2013

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

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D Cal Date (Certificate No.) Scheduled Calibration

Power meter E44198B GB41293874 04-Apr-13 (No. 217-01733) Apr-14

Power sensor E4412A MY41498087 04-Apr-13 (No. 217-01733) Apr-14

Reference 3 dB Attenuator SN: 85054 (3c) 04-Apr-13 (No. 217-01737) Apr-14

Reference 20 dB Attenuator SN: 85277 (20x) 04-Apr-13 (No. 217-01735) Apr-14

Reference 30 dB Attenuator SN: 85129 (30h) 04-Apr-13 (No. 217-01738) Apr-14

Reference Probe ES3DV2 SN: 3013 28-Dec-12 (No. ES3-3013_Dec12) Dec-13

DAE4 SN: 660 31-Jan-13 (No. DAE4-660_Jan13) Jan-14

Secondary Standards 1D Check Date (in house) Scheduled Check

RF generator HP 8648C US3642U01700 4-Aug-98 (in house check Apr-13) In house check: Apr-15

Network Analyzer HP 8753E US37390585 18-Oct-01 (in house check Oct-12) In house check: Oct-13
Name Function Signature

Calibrated by: Jeton Kastrati Laboratory Technician

\
Approved by: Katja Pokovic Technical Manager /ﬁ §; :

Issued: August 28, 2013

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: ES3-3019_Aug13 Page 1 of 11
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Ag t for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMz,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

CF crest factor (1/duty_cycle) of the RF signal

A, B,C,D modulation dependent linearization parameters

Polarization ¢ « rotation around probe axis

Polarization § 9 rotation around an axis that is in the plane normal to probe axis (at measurement center),

i.e., 9 =0 is normal to probe axis

Calibration is Performed According to the Following Standards:

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

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

Methods Applied and Interpretation of Parameters:
e NORMBXx.y.z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMx,y,z are only intermediate values, i.e., the uncertainties of NORMXx,y,z does not affect the E>-field
uncertainty inside TSL (see below ConvF).

+ NORM(fx,y,z = NORMx,y,z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

¢ DCPx.y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

* PAR:PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

o Axyz Bxyz Cxyz Dxyz VRxyz: A, B, C, Dare numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

» ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field {or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to £ 100
MHz.

s  Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

* Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required.
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ES3DV2 - SN:3019 August 26, 2013

Probe ES3DV2

SN:3019

Manufactured:  December 5, 2002
Calibrated: August 26, 2013

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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ES3DV2- SN:3019 August 26, 2013

DASY/EASY - Parameters of Probe: ES3DV2 - SN:3019

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm {uV/(Vim)*)* 1.04 1.15 0.96 +10.1%
DCP (mV)~ 105.4 98.8 105.2

Modulation Calibration Parameters

uiD Communication System Name A B c D VR Unct
dB dBvVpV dB mv {(k=2)
0 Ccw X 0.0 0.0 1.0 0.00 193.2 3.0 %
Y 0.0 0.0 1.0 148.8
Z 0.0 0.0 1.0 187.1

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

* The uncertainties of NormX.Y.Z do not affect the E*-field uncertainty inside TSL (see Pages 5 and 6).

® Numerical linearization parameter: uncertainty not required.

g Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the
field value.
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ES30V2- SN:3019 August 26, 2013

DASY/EASY - Parameters of Probe: ES3DV2 - SN:3019

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unct.

| f(MHz)¢ | Permittivity" (sim)* ConvFX | ConvFY | ConvFZ | Alpha | (mm) (k=2)
300 45.3 0.87 7.08 7.08 7.08 0.22 1.01 $134%
450 435 0.87 6.56 6.56 6.56 0.15 1.73 134 %
835 415 0.90 6.23 6.23 6.23 0.18 238 | +120%
900 415 0.97 6.05 6.05 6.05 0.23 1.87 +120%
1810 40.0 1.40 4.89 4.89 4.89 0.37 1.51 +12.0%
1900 40.0 1.40 4.85 4.85 4.85 0.47 1.35 +120%
2450 39.2 1.80 4.19 4.19 4.19 0.63 127 | +12.0%

€ Frequency validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2). else it is restricted 1o £ 50 MHz. The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

¥ At frequencies below 3 GHz, the validity of tissue parameters (¢ and a) can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and ) is restricted to £ 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicaled target lissue parameters.

Cerlificate No: ES3-3019_Aug13 Page 5 of 11

Report Number: R1502063-FCC SAR Page 81 of 150 SAR Evaluation Report




NVIDIA Corporation

FCCID: VOB-E1729

ES3DV2- SN:3019

August 26, 2013

DASY/EASY - Parameters of Probe: ES3DV2 - SN:3019

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unct.

f(MH2)¢ | Permittivity© (Sim)* ConvFX | ConvFY | ConvFZ | Alpha | (mm) (k=2)
300 58.2 0.92 6.89 6.89 6.89 0.23 1.78 +134%
450 56.7 0.94 7.25 7.25 7.25 0.10 1.20 +134%
835 55.2 0.97 6.05 6.05 6.05 0.36 1.59 +12.0%
900 55.0 1.05 5.88 5.88 5.88 0.29 1.80 +12.0%
1810 53.3 1.52 4.55 4.55 4.55 0.31 2.02 +12.0%
1900 53.3 1.52 4.42 4.42 4.42 0.32 1.97 +12.0%
2450 52.7 1.95 3.87 3.87 3.87 0.80 1.13 +12.0%

€ Frequency validity of £ 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted 10 + 50 MHz. The uncentainty is the RSS

of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

Fat frequencies below 3 GHz, the validity of lissue parameters (¢ and a) can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (c and a} is restricted to + 5%. The uncertainty is the RSS of

the ConvF uncertainty for indicated target tissue parameters.
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ES3DV2- SN:3019

Frequency response (normalized)
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Uncertainty of Frequency Response of E-field: + 6.3% (k=2)
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ES3DV2- SN:3019

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM

August 26, 2013

=1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: + 0.5% (k=2)
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ES3DV2- SN:3019

Dynamic Range f(SAR¢aq)
(TEM cell , f = 900 MHz)

Input Signal [uV]

SAR [mW/cm3]

not compensated
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Uncertainty of Linearity Assessment: + 0.6% (k=2)

August 26, 2013
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ES3DV2- SN:3019 August 26, 2013

Conversion Factor Assessment

f= 835 MHz, WGLS R9 (H_convF) f= 1900 MHz WGLS R22 (H_convF)

SAR [WKGIWY
B
SAR Wi

as L
a0- —— s I | Dl ol . g L
0 10 20 %0 € 50 [ 0 s 10 Y 2 20 35 40
z[mm] 2 [mm]
g 5] | . &
analical measured anahtcal messed

Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz

Deviation

-0 -08 -06 -04 -02 00 02 04 06 08 10
Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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ES3DV2- SN:3019 August 26, 2013

DASY/EASY - Parameters of Probe: ES3DV2 - SN:3019

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) -60.1
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter 4 mm
Praobe Tip to Sensor X Calibration Point 2mm
Probe Tip to Sensor Y Calibration Point 2mm
Probe Tip to Sensor Z Calibration Point 2mm
Recommended Measurement Distance from Surface 3mm
Certificate No: ES3-3019_Aug13 Page 11 of 11
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Calibration Laboratory of {\'.'l::‘li;‘-:':h'-’-_ Sehwalzarissher Kaliticsrdianst
Schmid & Partner e 4‘1_ Service suisse d'étalonnage
Engineering AG e Servizlo svizzaro d triees
Zoughaussirasse 43, 8004 Zurich, Switzedand "'«;,ﬂﬁ,ﬁ Swizs Calibration Service
el
Accrediied by 1he Swiss Accisdiaticn Sendce {S45) Accreditation No.: SCS 108

Thn Swins Accroditation Servioe Is ome of the signatories s ths EA
Multilateral Agroement for the recognilien of callbration certiicates

Glieat BACL Cortificate No: ES3-3019_Dec13

|CALIBRATION CERTIFICATE |

Objsct ES30V2 - SNi3019

| Calbraion procoduels) CA CAL-01.v9, QA CAL-23.v5, QA CAL-25.v8
Calibration procedure for dosimetric E-fisld probes

Calbralion dste December 17, 2013 (Additional Conversion Factors)

This calibration canficais cocumanis 1he raGesbedy (o national standards, which realiz the physical unds of meassements {81,
The measumemants and tha uncertanlias wih conflidanss pebibilty ame gven on bhe followng poges and ara part of the csrificato

All cabbrabons have been conductod in the closad labaralory fecility: ervitanment lemperatere (72 + 350 and bumidily < 70%.

Cakbepfion Equpmert used {METE cnlical for calibeation)

Primary Standards 0 Cal Dale {Cartdcats No.) Schedulsd Cal@iation

Pawer meler E44188 GEA12O3RTL Du-Apr-13 (Mo 217017233 Apr-14

Pawer sensar ES4 12608 Y 41498087 DE-Apr-13 (Mo 21701 T35) Apr-14

Relorenoe 3 dB Attenuator 5h: 55054 [3c} Ci-Apt-13 (Mo, 21701737} Aprtd
__Evgl_u'f“ucne 30 4B Atbensaior B SEITT [A0u) Di-Apr-13 (Mo, 21701 T15) Apr-td _

Relerence 10 4B A ] SM: 55129 (300) D4-Apt-13 (Na. 21701738} Apr-14

Relerenca Probe ES3002 SN 013 | ¥8-Doc-12 {Ma. ES3-3013_DeclZ) Doc-13

DAEA Sh: BGD | 13-Dee-13 {Ma. OAE4-GG0_Dec1d) Dipc-14

Secondary Slandands (=} Chach Dabe fin hows) Scheduled qu.

RF gereralar HP 88480 USIEEANTR0 4fusg-59 (in house chask Apr-13) In house checic &pe-15

Metveaik Anglyzai HP B753E LS 17550505 15.{1\;rq1 [in houss EIEL-I-, Oet-13} in house checkc Oct-14

-T\Tn:ﬂ Funotian Signiuia ¥

Caliralnd by Jpken Kasiali Laberntory Tachniclan _——— =2 ( ia
Agproved by Katja Pokavic Technical Managar :ﬁ@

|Baued: Decermbet 17, 2013

Cerlificale No: ES3-3019_Deci3 Page1af@
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Calibration Laboratory of Ly Sehwelzarizoher Malibriandlan
Schmid & Partner & 3 P —
Engineering AG z Sarvizio svizzers di taratura

Zeughaunsirassa 43, 8504 Zurlch, Switzadand pe—— 5 Swiss Calibration Service
anlwlt
Accredited by lhe Swiss Accreditation Servics (SAS) Aceraditation No.: SCS 108

The Swiss Accreditation Service Is one of the signatores to the EA
Multilateral Agresmant for the recognition of calibration certifcates

Glossary:

TEL tiague Sinmikabing g usd

MNORM:x,y.z sensilivity in free space

ConwF sensiivity n TSL / NORMx,y.z

oce dizde compression polnt

CF crest facior (1 duty_ -:yﬂe: of the RF signal

ABCD mcdulation dependent linearization paramatars

Polarization ¢ 4 refation around probe axis

Polarization & & rotation around an axis that is in the plane normal to probe axis (3t measurement camter),
i.e., & =0 i normal to probe axis

Connactor Angle information used in DASY gystem lo akgn probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a)

b)

IEEE Sid 1528-2013, "IEEE Recommended Praclice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Technigues®, June 2013

IEC 62208-1, "Procedure 1o measure the Specific Absorplion Rate (SAR) for hand-held devices used in close
proximily to the ear (frequency range of 200 MHz to 3 GHz)", February 2005

Huthods Applied and Interpretation of Parameters:

NORM, ¥, 2 Assessed for E-field polarization & = O {f £ 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMz,y.z are only intarmediate values, i.e., the uncertainties of NORM=,y,z does nol aHect the EXfield
unceriainty inside TSL (see below ConvF).

NORM{f)x,y.z = NORMzx,y.z * frequency_response (see Frequency Response Chart). This linearization is
implamented in DASY4 software wersions later than 4.2, The uncenainty of the frequency response is included
in the stated uncerainty of ConwF.

DCPx,y.z: DCP are numerical linearization paramelers assessed based on the data of power sweep with CW
signal {no uncertainty required). DCP does not depand on frequency nor maedia,

PAR: PAR s the Peak 1o Average Ratio that is not calibrated but determined based on the signal
characleristics.

Axy.z Bxyz Cxy.z Dxyz VRxy.z A B, C, D are numerical linearization paramaelers assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nar
madia. VR is tha maximum calibration range expressed in RMS voltage across the diode,

ConvF and Boundary Effect Paramelers: Assessed in flal phantom using E-field (or Temperature Transfer
Standard for f < B00 MHZ) and ingide waveguide using analybcal field distributions based on power
measurements for { > B30 MHz. The same setups are used for assessment of the parameters applied for
boundary compensalion (alpha, depth) of which typical uncertainty values are given. Thesa paramealers are
used in DASYY software o improve probe accuracy clase to the baundary. The sensitivity in TSL comesponds
to NORMy,y.z * ConvF whereby the unceriainty comesponds 1o that given for ConwF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extanding the validty from £ 50 MHz 1o £ 100
MHz.

Sphavical isolropy (30D deviation from isotropy): in @ field of low gradients realized using a flat phantom
exposad by a palch antenna,

Sensor Offsel: The sensor offsel comresponds 1o the offset of virtual measurement center from the probe tip
{on probe axis). Mo tolerance required.

Connector Angle: The angle is assessed using the informiation gained by determining the NORM:x (no
uncertainty required).

Cetifizate Moo ES3-3010_Des13 Pape 2ofB
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ES3DVZ - SMN:3018 Decarnber 17, 3013

Probe ES3DV2

SN:3019

Additional Conversion Factors

Manufactured: December 5, 2002
Calibrated: December 17, 2013

Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASY2 system!)
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ESADVE- SN:3019 Decembar 17, 2013

DASY/EASY - Parameters of Probe: ES3DV2 - SN:3019

Basic Calibration Parameters

Sensor X Sansor Y Sensor Z Une IEIE'I_|
Morm (pVivim)s" 1.04 1.15 0,96 101 % |
DCP (mv)" 105.4 98.8 105.2

Modulation Calibration Parameters

[117] Communicatien System Name A B c o VR Unc-
a8 dBvuv dB mv [k=2)
o ow X 0.0 0.0 10 000 | 1832 | 30 %
¥ 0.0 0.0 1.0 148.8
Z 0.0 0.0 1.0 1871

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

& Tha uncartainties of MomrC Y, Z 0o not alfect tha E*-fekd uncertainty inside TSL {see Pages § and &)

! cal lir n paramater; uncarisinty nek required.

Hham?alntrlnﬂmmnmmﬁmn. derviatian from linsar response Bpolying rectangular distinbution and is expressed lor the square of he
vBIuE.
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ESI0DVE- BM:3018 December 17, 2013

DASY/EASY - Parameters of Probe: ES3DV2 - SN:3019

Calibration Parameter Determined in Head Tissue Simulating Media

e Ralative . conmnﬂ;'m.r Depth ™ Unct.

f (MHEz) Parmittivily [Sim) ConvFX | ConvFY | ConvFZ .|h||.'-ha'a |} k=2})
750 419 0.88 6.63 6.63 B.63 D22 | 188 | +120%
2600 8.0 1.96 .88 388 3,89 0.62 1.44 +12.0 %

© Fracuancy walidily of + 100 MHz cnly soplies for DASY w4 and higher (sse Page 2, slsa it is restricted to £ 80 MHz, The uncenainty is the RSS
ul1h||l;qmlF uncarainty i calibration keguency and the uncerlainty for the indicaled frequency band.

P A requancies betow 3 GHz, the validty of Ssswe parameters (¢ and &) can be relased i9 £ 10% If Ngusd compersation farmula is apphed b
measured SAR vaives, Al frequencies above 3 GHz, e validily of lissue paramelan (c and o) is restiicled 1o 2 5%. The uncertainty s the RS5 o
mmmmelmww1m1mnm

% flpha/Depth ane detamined during calibration, SPEAG warrants thel (he Famaining devialiss dus o (he boundary eSiect abier compensation &
my!la:!lml:!&i:rﬁuqm below 3 GHz and below + 2% for irequancies batwaen 3-56 GHz at arry distancs kargar than half the probe tip

ebar Bom ke ary
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ES30V2- SN:3013 December 17, 2013

DASY/EASY - Parameters of Probe: ES3DV2- SN:3019

Calibration Parameter Determined in Body Tissue Simulating Media

Relative | Conductivity Dapth ™ Unet. |
f{MHz)"© | Permittivity {sim)" | convFx | ConvFY | ComvFZ | Aipha®| (mm) (k=2)
750 55.5 0.96 6.18 6.18 618 | 018 | 231 | £120% |
2600 52.5 216 3.78 .76 376 061 0.95 =12.0%

© Fraquenty validity of + 100 MMz cely anplias for DASY wi.4 and higher (see Page 2), slao it is resiricied bo = 50 Mz The uncertainty is the RSS
P(IM'CMUF uncariainty ai cabibraton fraguancy and the uncedtainty Tor tha indicaled frequancy band

A iregueancies below 3 GHE, Iha validity of tisswe parsmeders (& and o) can be relaeed 1o £ 10% @ liquid compansalion iomus s applied 1o
measured SAR vales. Al frequencees abowa 3 GHz. the valoily of lissue paramaters (c and o} is resticted i + 5%. The uneenainty is the RSS of
the ConvF urcerainty for indicaled larget lissue paramalers,
“mmammwmammm.smmm1mmrmymmm,hu‘,:. v efinct afies compensation i
alvenys bass than + 1% for fequencies below 3 GHe and below £ 2% lor frequencies bobwaen 3-5 GHz al any distarcs largar than hal tha probsa fip
diarmneler from the boundany.
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ESIDV2- SN:A08 Decambear 17, 2013

Conversion Factor Assessment

= 750 MHz, WGLS RI (H_conF) = 2600 MHz WIGBLS R22 (H_comn)
B2
o
10+ P |
» |
£ £
: £
= e m
W A
5
i i
[ x
=1 R 1] - - TS P by o e
a 0 A = an - L 1 L m " r i n mn i i
£l elre
LY L] nl 5.
s el g it a2
Deviation from Isotropy in Liquid
Error (4, 8), f = 900 MHz
-0 .08 08 .04 02 00 02 ©4 D6 O&8 10
Uneertalnty of Spherical laotropy Assesamant: +2 6% (k=2)
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ES3I0V2- 5M:3019

Decamber 17, 2013

DASY/EASY - Parameters of Probe: ES3DV2 - SN:3019

E"'"" Probe Parameters
Sensor Amrangement Triangular |
Conneclor Angle (*} <8011 :
Mechanical Surface Detection Mode anabled
Optical Surface Deteclion Mode disabled
Probe Owverall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 /mm
Tip Diarmater 4 mm

Probe Tip to Sensor X Calibration Point Zmm |
Probe Tip to Sensor ¥ Calibration Paind ZTmm |

Probe Tip to Sensor Z Callbration Point Zmm
Recommended Measurement Distance from Surface 3 mm

Cerificale Mo: ES3-3018_Deci3
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15 Appendix C — Dipole Calibration Certificates

Calibration Laboratory of
Schmid & Pariner
Engineering AG

Toughausstrasse 43, 8004 Zurich, Switzorland

g Schwelzerischer Kalibrierdienst

c Service suisse d'étalonnage
Servizio svizzoro di teratura

s Swiss Calibration Service

Acoredited by the Swiss Accreditation Service (SAS) Accraditation Ho.: SCS 108
The Swiss Accredilation Service is ono of the slgnatories to the EA
Multilatoral Agreement fer the recognition of callbratien esrtificales

Client BACL Caortificate Ho: DT50V3-1102_Dec13
|CALIBRATION CERTIFICATE |
—_— — \
Ohject D750V3 - SN: 1102
Calibration procedura|s) QA CAL-05.v9

Callbration procedure for dipale validation kits above 700 MHz

Caltralion dale: December 06, 2013

Thits calibration ceriticate documents 1he tracaability o natanal standards, which realize 1ha physical units of measuements (51).
The measurements and the wmcetarndies with confidence probability are grean on tha fallowing pages and ane pin of the cartilicate.

All cafibrations have bean conducted inihe closed lborstony tacility: envronment lEmparaiurs (22 « 3)°C and humidity « 705 [

Calibration Eqguipmant used [METE crilcal lor calibration)

Primary Standiards o # Gal Date (Cerificala Mo.) Schaduled Calibrabon
Power matar EFRM-4424 GEITIA0704 08-Ocd-13 Mo, A 7-018237) Oat-14

Power sansor HIF B4B1A UEaTRe2Tea 0iOct-13 (Mo, 217-01827) OCit-14

Power sansor HP B4B1A MY 1002317 [3-0et-13 (Mo, 21 7-01828) Oct-14
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gﬁ::::;:l;ﬂgal-r:::ﬂflm of ,.f&:::"%h Schweizerischer Kalibrisrdiznst
C r Service suisse d'étalonnage
Engineering AG m Sarvizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurlch, Switzerland %ﬁ? Swiss Calibration Service
Acoredibed by the Swiss Accrecialion Service (SAS) Accraditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agréement for the recognition of callbratlon certificatas

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

* Anfenna Parameters with TSL: The dipcle is mounted with the spacer to position its faed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

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

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

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

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

Certificate No: DFS0V3-1102_Dec13 Page 2 of 8
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Measurement Conditions

DASY systam configuration, as far as nat given on page 1.

DASY Version DASYS VE2.8T
Extrapolation Advanced Extrapolation
Phantom Maodular Flal Phantomn
Distance Dipole Center - TSL 15 mm wilh Spacaer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 750 MHz = 1 MMz
Head TSL parameters
The following parameters and caleulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 419 0.8% mhaim
Measurad Head TSL parameters (22.0 £0.2) °C A1.026% 0.82 mho/m = 6 %
Head TSL temperature change during test =05°C e wasn
SAR result with Head TSL
SAR averaged over 1 cm” (1 g} of Head TSL Condition
SAR measured 250 mW input power 2.7 Wikg
SAR for nominal Head TSL parameters nomalized 1o 1W 8.42 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL candition
SAR measured 250 mW inpul power 1.41 Wikg
SAR for nominal Head TSL pararmaters normalized o 1W 5.51 Wikg = 16.5 % (k=2)

Body TSL parameters
Tha following parameters and calculations ware appliad.
Temperature Pearmittivity Conductivity
Neminal Body TSL parameters 220°C 555 0.96 mhofm
Measured Body TSL parameters (22.0 £ 0.2) °C 589+6% 0.99 mho/m + 6 %
Body TSL temperature change during tast =05°C -
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Condition
SAA measurad 250 mW input power 2.21 Wikg
SAA for nominal Body TSL paramaters normalized to 1W 8.68 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL conditian
SAR measurad 250 mW input power 1.46 Wikg
SAR for nominal Body TSL paramaters nomalized to 1W 5.75 Wikg = 16.5 % (k=2)

Cerlilicate Mo: D750V3-1102_Dac13
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Appandix

Antenna Parameters with Head TSL
Impedanca, transformed to feed point 53.00Q-38|0
Retumn Loss =285 dB

Antenna Parameters with Body TSL

Impedance, transformed to leed paint 4740-540
Retum Loss -24.2dB

General Antenna Parameters and Design

Electrical Delay (one direction) | 1.028 ns ]

Aftar long term wse with 100W radiated power, only a slight warming of the dipole near the feedpaint can be maasured,

The dipole is made of standard semirigid coaxial cable. The center conducior of the feeding lina is directly connected to the
second amm of the dipole. The antenna is therefors shon-circulted for DC-signals, On some of the dipoles, small end CApS
are added to the dipole arms in order 1o improve matching when loaded according to the position as explainad in the
"Measurement Condilions” paragraph. The SAR data are not afiected by this changs. The overall dipole lengih is still
according to the Standard.

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

Additional EUT Data

Manufacturad by BPEAG
Manufactured on October 25, 2013
Cerificate Mo DF50V3-1102_Dec13 Page 4 of 8
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DASYS5 Validation Report for Head TSL

Date: 04.12.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V 3; Serial: D750V3 - SN: 1102

Communication System: UID 0 - CW; Frequency: 750 MHz

Medium parameters used: f =750 MHz: o = 0.92 $/m; & = 41; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63, 10-2007)

DASY 52 Configuration:
= Probe: ES3DV3 - SMN3205; ConvFi(6.28, 6.28, 6.28); Calibrated: 28.12.2012:
= Sensor-Surface: 3mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 25.04.2013
= Phantom: Flat Phantom 4.90L; Type: QDOOOP49 A A; Senal: 1001
« DASYS5252.87(1137); SEMCAD X 14.6.10(7T164)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=5mm, dz=5mm

Reference Value = 53.730 V/m; Power Drift = 0.02 (B

Peak SAR (extrapolated) = 3.32 Wikg

SAR(I g) = 2.17 Wikg; SAR(10 g) = 1.41 Wikg

Maximum value of SAR (measured) = 2.54 Wikg

“3.00

-12.00

0dB =254 W/kg=4.05 dBW/kg

Certilicate No: D750V3-1102_Deci3 Page 5 of B
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 06.12.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SNz 1102

Communication System: UID 0 - CW: Frequency: 750 MHz

Medium parameters used: =750 MHz: ¢ = 0.99 S/m; &, = 56.9: p= 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY 5 (IEEEAEC/ANSI C63,19-2007)

DASY 52 Confliguration:
«  Probe: ES3DV3 - SN3205; ConvFi6. 11, 6.11, 6.11); Calibrated: 28,12.2012:
«  Sensor-Surfuce: 3mm (Mechanical Surface Delection)
»  Electronics: DAE4 Sno01; Calibrated: 25.04.2013
= Phantom: Flat Phantom 4.9L; Type: QDOOOPA9AA; Serial: 1001

« DASYS2 52.8.7(1137), SEMCAD X 14.6.10(7164)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Secan (7x7x7)/Cube 0:
Measurement grid: d=53mm, dy=3mm, dz=5mm

Reference Value = 52.641 Vim; Power Drift = 0,02 dB

Peak SAR (extrapolated) = 3.28 "n"..".n'l-:g

SAR(1 g) = 2.21 Wikg: SAR{10 g2l = L46 Wike

Muaximum value of SAR (measured) = 2,56 Wikg

il

203

inag

0dB =2.56 Wke = 4.08 dBW/kg

Cerificate Mao: DYS0VE-1102_Decl13 Page 7 of &
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Impedance Measurement Plot for Body TSL
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NCL CALIBRATION LABORATORIES

Calibration File Mo: DC-1384
Project Number: BAC-835-dipole-cal-5626

CERTIFICATE OF CALIBRATION

It is cerified that the equipment Wentiied below has been calibrated in the
HCL CALIBERATION LABORATORIES by qualified perscnnel ollowing recognized
precedures and using transter standands traceable to NRC/MNIST.

Vabkdation Dipole
B835MHz Head & Body

Manufacturar: APREL Laboralones
Parn number: ALS-D-835-5-2
Fraquanecy: BISMHz
Serial Mo 180-00564

Customer: Bay Area Compliance

Calibrated: 24™ Octebar 2011
Released on: 27 October 2011

This Calibration Certifiesta s |mnp1Te:1'.w§‘s niad with the Calibration Results Summary

{ -
7 :
Released By: Wi k"~.
e
A \
20N Taery Fon Dilve, Suile 102 Désision of APREL
Kansta, nlario TEL: 4613) 4358300
CAMADS KW 1N FAX: (512} 435808
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NCL Calibration Laboratories
Division of APREL Inc,

Conditions
Dipole 180-00565 was a recalibration.

Ambient Temperature of the Laboratory: 22 °C +/- 0.5°C
Temperature of the Tissue: 21°C +/- 0.5°C

We the undersigned attest that to the best of our knowledge the calibration of this
device has been accurately conducted and that all information contained within this

C. fundurian

Primary Measurement Standards

Instrument Serial Number Cal due date
Power mater Anritsu MAZ4084 90025437 Nov.4, 2011
Power Sensor Anritsu MA2481D 103555 Mowv 4, 2011
Attenuator HP 8485A (70dB) 1944410711 Sept. 14, 2012
Network Analyzer Agilent ES071C 1334746J Aug. 8, 2012

Secondary Measurement Standards

Signal Generator Agilent E4438C -506 MY55182336 June 7, 2012

This paga has heen reviewad for content and attested to by signature within this document.
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NCL Calibration Laboratories

Division of APREL Tnc.

Calibration Results Summary

The following results relate the Calibrated Dipole and should be used as a quick
rafarence for the user.

Mechanical Dimensions
Length: 161.0 mm
Height: 88.8 mm

Electrical Specification 835MHz

Tissue Type Return Loss: Impedance: SWR:
Head -32.132 48.897 1.0621U
Body -24.800 53.311 1.1206U
System Validation Resuits
Tissue | Frequency | 1 Gram | 10 Gram | Peak
Head B3sMHz | 9.530 6.003 15.013
Body 835 MHz 8.981 6.006 15.013
835MHz
Aded Bondi
¥ Asin (em)

This page has been reviewed for content and attested to by signature within this documant.
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NCL Calibration Laboratories
Division of APREL Inc.

Introduction

This Calibration Report has been produced in line with the SSI Dipole Calibration
Procedure SSI-TP-01B-ALSAS. The results contained within this report are for
Validation Dipole 180-00565. 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-030 130
MHz to 26 GHz E-Field Probe Serial Number 215,

References

o [EEE 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
Techniques

a EM 62209-1 {2006}
Human Exposure to RF Figlds from hand-held and body-mounted wireless communication
devices - Human medels. instrumentation, and procedures-Part 1: Procedure to measure
the Specific Absorption Rate (SAR) for hand-held mobile wireless devices

o IEC 62209-2 Ed. 1.0 (2010-03}

Human exposure to RF flields from hand-held and body-maounted wireless devices - Human

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

wireless communication devices (30 MHz - 6 GHz)

TP-DIi-032-E020-V2 E-Fleld probe calibration procedurs

D22-012-Tissue dislectric tissue calibration procedurs

D28-002-Dipale procedure for validation of SAR system using a dipole

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

Excluding Antennas, from SkHz to 40GHz

Conditions
Dipole 180-00564 was a recalibration.

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

o Qo0

Dipole Calibration uncertainty

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

Mechanical 194

Positioning Error 1.22%

Electrical 1.7%

Tissue 2.2%

Dipole Validation 2.2%

TOTAL 8.32% (16.64% K=2)

This page has been reviewed for content and attested 1o by signature within this document,
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NCL Calibration Lahoratories
Division of APREL Inc.
Electrical Calibration
Electrical Specification 835MHz
Tissue Type Measured Epsilon Measured Sigma
Head 41.09 0.89
 Body 53.15 0.95
Forward Reflection
Head Tissue
_-i ﬁfﬁ 5;_ 2
L |
_H_!E-_ ‘--i\-..._ T ! .
PR EN \" -
NS
IR / ]

This page has been reviewed for content and attested to by signature within this documant.
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NCL Calibration Laboratories
Division of APREL Inc.

Electrical Specification 835MHz

Impedance
Tissue Type Measured Epsilon Measured Sigma
Head 41.08 0.89
| Body 53.15 0.95
Head Tissue

W

B Tissue
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NCL Calibration Laboratories

Divishon of APREL Inc.

Electrical Specification 835MHz
Standing Wave Ratio

Tissue Type Measured Epsilon Measured Sigma
Head 41.08 0.89
Body 53.15 0.95
Head Tissue
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NCL Calibration Laboratories
Drivision of APREL Inc.

Test Equipment
The test equipment used during Probe Calibration, manufacturer, model number

and, current calibration status are listed and located on the main APREL server
RANCL\Calibration Equipmentiinstrument List May 2011.

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

Calibration File No: DC-1531
Project Number: BACL-5745

CERTIFICATE OF CALIBRATION

It is certified that the equipment identified below has been calibrated in the
HCL CALIBRATION LABORATORIES by gualified personnel following recognized
procedures and using transfer standards traceable to NRC/MIST.

BAICL Head & Body Validation Dipole

Manufacturer; APREL Laboratories
Fart number: ALS-D-1750-5-2
Frequency: 1750 MHz
Serial Moo 198-00304

Calibrated: 8™ October, 2013
Released on: 8 October, 2013

Thiz Calibration Certificate iz Incomplete Unless Accompanied with the Calibration Results Summary

Relpassd By: }%ﬁz E%

Art Brennan, Cuality Manager

&QL.QALLEE&ILQH.L&EQ&AIQE\LE&

Suita 102, 303 Tarry Fox Or, Devision of APAEL Lab,

OTTAWA, ONTARID TEL: [613) 435-8300
CAMADA K2K 2N FAX: [B13) 438-0308
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NCL Calibration Laboratories
Dhvision of APREL Laboratones.

Conditions
Dipole 198-00304 was an original calibration.

Ambient Temperature of the Laboratory: 22 °C +/-0.5°C
Temperature of the Tissue: 21=C+-0.5C

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.

-
Art Elre\l'man, 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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MNCL Calibration Laboratories
Dinsion of APEEL Laboratones.

Calibration Results Summary

The following results relate the Calibrated Dipole and should be used as a quick
reference for the user.

Mechanical Dimensions

Length: 75 mm
Height: 42 mm
Electrical Calibration
Test Result Head Result Body
511 R/IL -25 56T -20.548 dB
SWR 11110 1.207 U
Impedance 53.63T0 55929 0

System Validation Results, 1750 MHz
Frequency | 1 Gram | 10 Gram
1750 MHz
Head 37.02 18.99
Body 36.65 18.85

Head

A

i = T

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

Introduction

This Calibration Report has been produced in line with the 5531 Dipole Calibration
Procedure SSI-TP-018-ALSAS. The results contained within this report are for
Validation Dipole. The calibration routine consisted of a three-step process. Step 1
was a mechanical verfication 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 Walidation using the ALSAS-10U, along with APREL E-030 130 MHz to 26
GHz E-Field Probe Serial Number 215.

References

SS51-TP-018-ALSAS Dipole Calibration Procedure

S3I-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™

s« |EC-62209 *Human exposure to radio frequency fields from hand-held and body-
mountad wireless communication devices — Human meodels, instrumentation, and
procedures”

+« Part 1: *Procedure to determine the Specific Absorption Rate (SAR) for hand-
held devices used in close proximity of the ear (frequency range of 300 MHz to 3
GHz)

+ [EC-62209 *Human exposure to radio frequency fields from hand-held and body-
mountad wireless communication devices — Human models, instrumentation, and
procedures”

# Part 2: "Procedure to determine the Specific Absorption Rate (SAR) for hand-

held devices used in close proximity of the ear (frequency range of 30 MHz to &

GHz)”

TP-D01-032-E020-V2 E-Field probe calibration procedure

D22-012-Tissue dielectric tissue calibration procedure

D238-002-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

Conditions

Ambient Temperature of the Laboratory: 22°C +/-05°C
Temperature of the Tissue: 20°C +/-05°C

This was an original calibration taken from stock.

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

Division of APEE]L Laboratones.

Dipole Calibration Results

Mechanical Verification

APREL APREL Measured Measured
Dimensions | Dimensions Length Height

Length Height

75 mm 42 86 75 mm 42 mm

Tissue Validation
. Measured | Measured

Tissue 1750 MHz Head Body
Dielectric constant, er 38.51 51.79
Conductivity, o [S/m] 1.36 1.53

Dipole Calibration uncertainty

The calibration uncerainty for the dipole is made up of various parameters presented helow.

Mechanical
Positioning Error
Electrical

Tissue

Dipole Validation
TOTAL

1%
1.22%
1.7%
2.2%
2.2%

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

Dmvision of APEEL Laboratones.

Electrical Calibration

Test Result Head Result Body
S11RIL -25 567 -20.548 dB
SWR 1.111U 1.207 U

Impeadance BE3.6370 55929 0

FCCID: VOB-E1729

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

%11 Parameter Return Loss
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NCL Calibration Laboratories

Division of APREL Laboratores.
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Test Equipment

The test equipment used during Probe Calibration, manufacturer, model number
and, current calibration status are listed and located on the main APREEL server
RANCL\Calibration Equipmentiinstrument List May 2013
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NCL CALIBRATION LABORATORIES

Calibration File No: DC-1385
Project Number: BAC-1900-dipole-cal-5627

CERTIFICATE OF CALIBRATION

It is certified that the equipmeni idantilied below has been callbrated in the
NCL CALIBRATION LABORATORIES by qualified personnal follawing recognized
procaduras and using transter standards traceable to NRC/MIST.

Validation Dipole
1900MHz Head & Body

Manufacturer: APREL Laboratories
Part numbar: ALS-D-1800-5.2
Frequency: 1900MHz
Serial Mo: 210-00715

Customer:Bay Area Complanca

Calibrated; 247 October 2011
Aeleased on: 27" October 2011

This Calibration Certificate is Inzompl .Ud}ﬁ d with the Calibralion Results Summary

Released By:
= Y
A0 Ty Fox Diive. Suite 102 Disision of APREL
Fanata, Ontaro TEL: [B13) 435-8300
CANADA 2K 308 FAal [E13) 435 8306
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Conditions
Dipole 210-007 15 was a recalibration.

Ambient Temperature of the Laboratory:
Temperature of the Tissue:

22°C +/-0.5°C
21°C +/-0.5°C

We the undersigned attest that to the best of our knowledge the calibration of this
device has been accurately conducted and that all information contained within thiz

Stuart Nicol

f/}%v_

C. Teodorian

Primary Measurement Standards

Instrument Serial Number
Power meter Anrilsu MAZ2408A 190025437
Power Sensor Anritsu MAZ24810 1035565
Anenuator HP 84954 (T0dB) 1944A10711

Network Analyzer Agilent ESO71C 1334746J
Secondary Measurament Standards

Signal Generator Agilent E4438C -508 MYS55182336

Cal due date
Now.4, 2011
Mov 4, 2011
Sept. 14, 2012
Aug. 8, 2012

June 7, 2012
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Calibration Results Summary

The following results relate the Calibrated Dipole and should be used as a quick
reference for the user.

Mechanical Dimensions

Length: 67.1 mm
Height: 38.9 mm

Electrical Specification 1900MHz

Tissue Type Return Loss: Impedance: SWR:
Head -28.634 46.965 1.0813U
Body -23.129 47 .664 1.1520U

System Validation Results

Tissue Frequency | 1 Gram | 10 Gram | Peak
Head 1900 MHz | 39.378 | 19.668 | 77.268
Body 1900 MHz | 39.654 19.668 | 77.268
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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 210-00716. 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-030 130
MHz to 26 GHz E-Fleld Probe Serial Number 215.

References

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

o EN 62209-1 (2006)
Human Exposure te 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

o IEC 62209-2 Bd. 1.0 (2010-03)

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

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

wireless communication devices (30 MHz - 6 GHz)

TP-DD1-032-E020-v2 E-Field probe calibration procedure

D22-012-Tissue dislectric tissua calibration procedure

D28-002-Dipole procadurs for validation of SAR sysiem using a dipole

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

Excluding Antennas, from 9kHz to 40GHz

o000

Conditions
Dipole 210-00715 was a recalibration.

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%

Pasitioning Error 1.22%

Electrical 1.7%

Tissue 2.2%

Dipole Validation 2.2%

TOTAL 8.32% (16.64% K=2)
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Electrical Calibration

Electrical Specification 1900MHz

Forward Reflection

Tissue Type Measured Epslion Measured Sigma
Head 38.12 1.41
Body 51.52 1.57
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Electrical Specification 1900MHz

Impedance
Tissue Type Measured Epsilon Measured Sigma
Head 38.12 1.41
Body 51.52 1.57
Head Tissue
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Electrical Specification 1900MHz

Standing Wave Ratio
Tissue Type Measured Epsllon Measured Sigma
Head 38.12 1.41
Body 51.52 1.57
Head Tissue
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Test Equipment
The test equipment used during Probe Calibration, manufacturer, model number

and, current calibration status are listed and located on the main APREL server
RANCL\Calibration EquipmentUnstrument List May 2011.
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16 Appendix D - Test System Verifications Scans

Test Laboratory: Bay Area Compliance Lab Corp. (BACL)
System Performance Test (750 MHz, Body)
DUT: Dipole 750 MHz; Type: D750v3; Serial: 1102

Communication System: CW; Frequency: 750 MHz;Duty Cycle: 1:1
Medium parameters used: f =750 MHz; 6 = 0.95 mho/m; &, = 55.5; p = 1000 kg/m’
Phantom section: Flat Section , Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: ES3DV2 - SN3019; ConvF(3.87, 3.87, 3.87); Calibrated: 8/26/2013
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn456; Calibrated: 10/17/2013

Phantom: SAM with CRP; Type: Twin SAM; Serial: TP-1032

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

d=15mm, Pin=250 mW/Area Scan (61x61x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) =2.02 mW/g

d=15mm, Pin=250 mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5Smm, dy=Smm, dz=Smm
Reference Value = 46.9 V/m; Power Drift = -0.086 dB
Peak SAR (extrapolated) =2.76 W/kg

SAR (1 g) =2.01 mW/g; SAR (10 g) = 1.41 mW/g
Maximum value of SAR (measured) = 2.07 mW/g

milg
— 30.3

18.2

0.086

| JodB=2.07mwW/g
750 MHz System Validation with Body Tissue
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Test Laboratory: Bay Area Compliance Lab Corp. (BACL)
System Performance Test (835 MHz, Body)
DUT: Dipole 835 MHz; Type: ALS-D-835-S-2; Serial: 210-00564

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: f= 835 MHz; 6 = 0.98 mho/m; &, = 55.8; p = 1000 kg/m’
Phantom section: Flat Section , Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: ES3DV2 - SN3019; ConvF(3.87, 3.87, 3.87); Calibrated: 8/26/2013
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn456; Calibrated: 10/17/2013

Phantom: SAM with CRP; Type: Twin SAM; Serial: TP-1032

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

d=15mm, Pin=0.5 W/Area Scan (81x121x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) =2.02 mW/g

d=15mm, Pin=0.5 W/Zoom Scan (8x8x7)/Cube 0: Measurement grid: dx=Smm, dy=Smm, dz=Smm
Reference Value = 76.5 V/m; Power Drift =-0.031 dB
Peak SAR (extrapolated) = 7.42 W/kg

SAR (1 g) =4.81 mW/g; SAR (10 g) =3.12 mW/g
Maximum value of SAR (measured) = 5.52mW/g

m¥/g
— 5.52

3.47

2.45

1.42

0.400

| JlodB=5.52mwWrg

835 MHz System Validation with Body Tissue
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Test Laboratory: Bay Area Compliance Lab Corp. (BACL)
System Performance Test (1750 MHz, Body)

DUT: Dipole 1750 MHz; Type: ALS-D-1750-S-2; Serial: 198-00304
Communication System: CW; Frequency: 1750 MHz;Duty Cycle: 1:1
Medium parameters used: f= 1750 MHz; ¢ = 1.48 mho/m; &, = 51.6; p = 1000 kg/m3
Phantom section: Flat Section , Measurement Standard: DASY4 (High Precision Assessment)
DASY4 Configuration:
e Probe: ES3DV2 - SN3019; ConvF(3.87, 3.87, 3.87); Calibrated: 8/26/2013
e  Sensor-Surface: 4mm (Mechanical Surface Detection)
e  Electronics: DAE3 Sn456; Calibrated: 10/17/2013
e Phantom: SAM with CRP; Type: Twin SAM; Serial: TP-1032
e  Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

d=10mm, Pin=0.5 W/Area Scan (51x101x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) =21.5 mW/g

d=10mm, Pin=0.5 W/Zoom Scan (8x8x7)/Cube 0: Measurement grid: dx=Smm, dy=Smm, dz=Smm
Reference Value = 114.8 V/m; Power Drift = -0.024 dB
Peak SAR (extrapolated) = 31.5 W/kg

SAR (1 g) =17.3 mW/g; SAR (10 g) =9.3 mW/g
Maximum value of SAR (measured) = 18.4 mW/g

mw/g
—18.4

11a

0.209

| |odB=303mw/g

1750 MHz System Validation with Body Tissue
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Test Laboratory: Bay Area Compliance Lab Corp. (BACL)

System Performance Test (1900 MHz, Body)

DUT: Dipole 1900 MHz; Type: ALS-D-1900-S-2; Serial: 210-00715

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f= 1900 MHz; 6 = 1.46 mho/m; &, = 52.1; p = 1000 kg/m’
Phantom section: Flat Section , Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: ES3DV2 - SN3019; ConvF(3.87, 3.87, 3.87); Calibrated: 8/26/2013
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn456; Calibrated: 10/17/2013

Phantom: SAM with CRP; Type: Twin SAM; Serial: TP-1032

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

d=10mm, Pin=0.5 W/Area Scan (81x121x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) =21.0 mW/g

d=10mm, Pin=0.5 W/Zoom Scan (8x8x7)/Cube 0: Measurement grid: dx=Smm, dy=Smm, dz=Smm
Reference Value = 129.1 V/m; Power Drift =-0.031 dB
Peak SAR (extrapolated) = 34.3 W/kg

SAR (1 g) =19.0 mW/g; SAR (10 g) = 8.6 mW/g
Maximum value of SAR (measured) =22.3 mW/g

mWlg
—22.3

13.4

9.00

456

0.131

| JodB=223mw/g

1900 MHz System Validation with Body Tissue
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Test Laboratory: Bay Area Compliance Lab Corp. (BACL)
System Performance Test (2450 MHz, Body)

DUT: Dipole 2450 MHz; Type: D-2450-S-1; Serial: BCL-141

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f= 2450 MHz; ¢ = 2.02 mho/m; &, = 50.7; p = 1000 kg/m’
Phantom section: Flat Section , Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
e Probe: ES3DV2 - SN3019; ConvF(3.87, 3.87, 3.87); Calibrated: 8/26/2013
e  Sensor-Surface: 4mm (Mechanical Surface Detection)
e Electronics: DAE3 Sn456; Calibrated: 10/17/2013
e Phantom: SAM with CRP; Type: Twin SAM; Serial: TP-1032
e  Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

d=10mm, Pin=0.5 W/Area Scan (61x101x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) =29.8 mW/g

d=10mm, Pin=0.5 W/Zoom Scan (8x8x7)/Cube 0: Measurement grid: dx=Smm, dy=Smm, dz=Smm
Reference Value = 122.9 V/m; Power Drift = -0.058 dB
Peak SAR (extrapolated) = 74.4 W/kg

SAR (1 g) =25.7 mW/g; SAR (10 g) =11.6 mW/g
Maximum value of SAR (measured) = 30.3 mW/g

L]

=

1.

B O0E

| JlodB=303mW/g
2450 MHz System Validation with Body Tissue
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17 Appendix E — EUT Scan Results

Test Laboratory: Bay Area Compliance Lab Corp. (BACL)
Back Side Touch to the Phantom - (Middle Channel)

DUT: Nvidia; Type: Tablet; Serial: 0411414000083

Communication System: GPRS850; Frequency: 836.6 MHz; Duty Cycle: 1:4

Medium parameters used (interpolated): f = 836.6 MHz; 6 = 0.95 mho/m; &, = 52.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: ES3DV2 - SN3019; ConvF(3.87, 3.87, 3.87); Calibrated: 8/26/2013
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn456; Calibrated: 10/17/2013

Phantom: SAM with CRP; Type: Twin SAM; Serial: TP-1032

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Back Side Touch to the Phantom/Area Scan (51x111x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 1.50 mW/g

Back Side Touch to the Phantom/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 36.4 V/m; Power Drift = 0.050 dB
Peak SAR (extrapolated) = 0.465 W/kg

SAR (1 g) =1.28 mW/g; SAR (10 g) = 0.633 mW/g
Maximum value of SAR (measured) = 1.46 mW/g

m¥fg
— 1.46

0.891

0.607

0.322

0.038

#1
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Test Laboratory: Bay Area Compliance Lab Corp. (BACL)
Back Side Touch to the Phantom - (High Channel)

DUT: Nvidia; Type: Tablet; Serial: 0411414000083
Communication System: GPRS 1900; Frequency: 1908.8 MHz; Duty Cycle: 1:4
Medium parameters used (interpolated): f = 1908.8 MHz; 6 = 1.6 mho/m; &, = 51; p = 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
e Probe: ES3DV2 - SN3019; ConvF(3.87, 3.87, 3.87); Calibrated: 8/26/2013
e  Sensor-Surface: 4mm (Mechanical Surface Detection)
e  Electronics: DAE3 Sn456; Calibrated: 10/17/2013
e Phantom: SAM with CRP; Type: Twin SAM; Serial: TP-1032
e  Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Back Side Touch to the Phantom/Area Scan (51x111x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 1.30 mW/g

Back Side Touch to the Phantom/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 26.9 V/m; Power Drift = -0.260 dB
Peak SAR (extrapolated) = 2.72 W/kg

SAR (1 g) =1.10 mW/g; SAR (10 g) = 0.460 mW/g
Maximum value of SAR (measured) = 1.28 mW/g

m¥fg
— 1.28

0.770

0.516

0.261

0.006
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Test Laboratory: Bay Area Compliance Lab Corp. (BACL)
Back Side Touch to the Phantom - (Middle Channel)

DUT: NVIDIA; Type: Tablet; Serial: 0411414000083
Communication System: UMTS Band 5; Frequency: 836.6 MHz; Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; ¢ = 0.95 mho/m; &, = 52.6; p = 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
e Probe: ES3DV2 - SN3019; ConvF(3.87, 3.87, 3.87); Calibrated: 8/26/2013
e  Sensor-Surface: 4mm (Mechanical Surface Detection)
e Electronics: DAE3 Sn456; Calibrated: 10/17/2013
e Phantom: SAM with CRP; Type: Twin SAM; Serial: TP-1032
e  Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Back Side Touch to the Phantom/Area Scan (61x121x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 1.23 mW/g

Back Side Touch to the Phantom/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 33.9 V/m; Power Drift =-0.210 dB
Peak SAR (extrapolated) = 2.49 W/kg

SAR(1 g) =1.07 mW/g; SAR(10 g) = 0.532 mW/g
Maximum value of SAR (measured) = 1.23 mW/g

m¥fg
— 1.28

0.770

0.516

0.261

0.006

#3

Report Number: R1502063-FCC SAR Page 136 of 150 SAR Evaluation Report




NVIDIA Corporation FCC ID: VOB-E1729

Test Laboratory: Bay Area Compliance Lab Corp. (BACL)
Back Side Touch to the Phantom - (Low Channel)

DUT: NVIDIA; Type: Tablet; Serial: 0411414000083
Communication System: UMTS Band 4; Frequency: 1712.4 MHz; Duty Cycle: 1:1
Medium parameters used (interpolated): f=1712.4 MHz; 6 = 1.52 mho/m; &, = 50.7; p = 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY#4 Configuration:
e Probe: ES3DV2 - SN3019; ConvF(3.87, 3.87, 3.87); Calibrated: 8/26/2013
e  Sensor-Surface: 4mm (Mechanical Surface Detection)
e Electronics: DAE3 Sn456; Calibrated: 10/17/2013
e  Phantom: SAM with CRP; Type: Twin SAM; Serial: TP-1032
e  Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Back Side Touch to the Phantom/Area Scan (51x111x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 1.21 mW/g

Back Side Touch to the Phantom/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 22.0 V/m; Power Drift = 0.18dB
Peak SAR (extrapolated) = 2.92 W/kg

SAR (1 g) =1.06 mW/g; SAR (10 g) = 0.473 mW/g
Maximum value of SAR (measured) = 1.25 mW/g

m¥fg
— 1.25

0.753

0.505

0.256

0.008
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Test Laboratory: Bay Area Compliance Lab Corp. (BACL)
Back Side Touch to the Phantom - (Low Channel)

DUT: NVIDIA; Type: Tablet; Serial: 0411414000083

Communication System: UMTS Band 2; Frequency: 1852.4 MHz; Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1852.4 MHz; 6 = 1.54 mho/m; ¢, = 51.4; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASY4 (High Precision Assessment)
DASY#4 Configuration:
e Probe: ES3DV2 - SN3019; ConvF(3.87, 3.87, 3.87); Calibrated: 8/26/2013
e  Sensor-Surface: 4mm (Mechanical Surface Detection)
e Electronics: DAE3 Sn456; Calibrated: 10/17/2013
e  Phantom: SAM with CRP; Type: Twin SAM; Serial: TP-1032
e  Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Back Side Touch to the Phantom/Area Scan (61x121x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 1.80 mW/g

Back Side Touch to the Phantom/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 33.3 V/m; Power Drift =-0.03 dB
Peak SAR (extrapolated) = 3.66 W/kg

SAR (1 g) = 1.42 mW/g; SAR (10 g) = 0.565 mW/g
Maximum value of SAR (measured) = 1.72 mW/g

dB
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NVIDIA Corporation FCC ID: VOB-E1729

Test Laboratory: Bay Area Compliance Lab Corp. (BACL)
Back Side Touch to the Phantom - (High Channel)

DUT: NVIDIA; Type: Tablet; Serial: 0411414000083
Communication System: LTE Band 2; Frequency: 1900 MHz; Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1900 MHz; 6 = 1.50 mho/m; &, = 52.4; p = 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY#4 Configuration:
e Probe: ES3DV2 - SN3019; ConvF(3.87, 3.87, 3.87); Calibrated: 8/26/2013
e  Sensor-Surface: 4mm (Mechanical Surface Detection)
e  Electronics: DAE3 Sn456; Calibrated: 10/17/2013
e Phantom: SAM with CRP; Type: Twin SAM; Serial: TP-1032
e  Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Back Side Touch to the Phantom/Area Scan (61x111x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 1.83 mW/g

Back Side Touch to the Phantom/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 32.9 V/m; Power Drift =-0.27 dB
Peak SAR (extrapolated) = 3.4 W/kg

SAR (1 g) =1.31 mW/g; SAR (10 g) = 0.512 mW/g
Maximum value of SAR (measured) = 1.58 mW/g

dB
— 0.000

-10.0

-15.1

-20.1

-25.1

#6

Report Number: R1502063-FCC SAR Page 139 of 150 SAR Evaluation Report




NVIDIA Corporation FCC ID: VOB-E1729

Test Laboratory: Bay Area Compliance Lab Corp. (BACL)
Back Side Touch to the Phantom - (Low Channel)

DUT: NVIDIA; Type: Tablet; Serial: 0411414000083
Communication System: LTE Band 4; Frequency: 1720 MHz; Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1720 MHz; 6 = 1.47 mho/m; &, = 53.4; p = 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY#4 Configuration:
e Probe: ES3DV2 - SN3019; ConvF(3.87, 3.87, 3.87); Calibrated: 8/26/2013
e  Sensor-Surface: 4mm (Mechanical Surface Detection)
e  Electronics: DAE3 Sn456; Calibrated: 10/17/2013
e Phantom: SAM with CRP; Type: Twin SAM; Serial: TP-1032
e  Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Back Side Touch to the Phantom/Area Scan (51x121x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 1.58 mW/g

Back Side Touch to the Phantom/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value =20.9 V/m; Power Drift =0.03 dB
Peak SAR (extrapolated) = 3.66 W/kg

SAR (1 g) =1.30 mW/g; SAR (10 g) = 0.559 mW/g
Maximum value of SAR (measured) = 1.54 mW/g

m¥fg
— 1.54
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NVIDIA Corporation FCC ID: VOB-E1729

Test Laboratory: Bay Area Compliance Lab Corp. (BACL)
Back Side Touch to the Phantom - (Middle Channel)

DUT: NVIDIA; Type: Tablet; Serial: 0411414000083
Communication System: LTE Band 5; Frequency: 836.5 MHz; Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.5 MHz; ¢ = 0.95 mho/m; &, = 52.6; p = 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
e Probe: ES3DV2 - SN3019; ConvF(3.87, 3.87, 3.87); Calibrated: 8/26/2013
e  Sensor-Surface: 4mm (Mechanical Surface Detection)
e Electronics: DAE3 Sn456; Calibrated: 10/17/2013
e Phantom: SAM with CRP; Type: Twin SAM; Serial: TP-1032
e  Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Back Side Touch to the Phantom/Area Scan (51x121x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 1.40 mW/g

Back Side Touch to the Phantom/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 34.3 V/m; Power Drift =-0.10 dB
Peak SAR (extrapolated) = 2.89 W/kg

SAR (1 g) =1.18 mW/g; SAR (10 g) = 0.584 mW/g
Maximum value of SAR (measured) = 1.37 mW/g

m¥fg
— 1.37
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NVIDIA Corporation FCC ID: VOB-E1729

Test Laboratory: Bay Area Compliance Lab Corp. (BACL)
Back Side Touch to the Phantom - (Low Channel)

DUT: NVIDIA; Type: Tablet; Serial: 0411414000083
Communication System: LTE Band 7; Frequency: 2510 MHz; Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2510 MHz; 6 = 2.02 mho/m; &, = 50.7; p = 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY#4 Configuration:
e Probe: ES3DV2 - SN3019; ConvF(3.87, 3.87, 3.87); Calibrated: 8/26/2013
e  Sensor-Surface: 4mm (Mechanical Surface Detection)
e  Electronics: DAE3 Sn456; Calibrated: 10/17/2013
e Phantom: SAM with CRP; Type: Twin SAM; Serial: TP-1032
e  Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Back Side Touch to the Phantom/Area Scan (61x121x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 1.51 mW/g

Back Side Touch to the Phantom/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 21.3 V/m; Power Drift =-0.01 dB
Peak SAR (extrapolated) = 4.35 W/kg

SAR (1 g) =1.29 mW/g; SAR (10 g) = 0.460 mW/g
Maximum value of SAR (measured) = 1.41 mW/g
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NVIDIA Corporation FCC ID: VOB-E1729

Test Laboratory: Bay Area Compliance Lab Corp. (BACL)
Back Side Touch to the Phantom - (Middle Channel)

DUT: NVIDIA; Type: Tablet; Serial: 0411414000083
Communication System: UMTS Band 17; Frequency: 710 MHz; Duty Cycle: 1:1
Medium parameters used (interpolated): f =710 MHz; ¢ = 0.96 mho/m; &, = 55.5; p = 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
e Probe: ES3DV2 - SN3019; ConvF(3.87, 3.87, 3.87); Calibrated: 8/26/2013
e  Sensor-Surface: 4mm (Mechanical Surface Detection)
e Electronics: DAE3 Sn456; Calibrated: 10/17/2013
e Phantom: SAM with CRP; Type: Twin SAM; Serial: TP-1032
e  Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Back Side Touch to the Phantom/Area Scan (61x121x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 1.80 mW/g

Back Side Touch to the Phantom/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 38.0 V/m; Power Drift =-0.05 dB
Peak SAR (extrapolated) = 3.17 W/kg

SAR (1 g) =1.21 mW/g; SAR (10 g) = 0.588 mW/g
Maximum value of SAR (measured) = 1.40 mW/g

miig
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NVIDIA Corporation FCC ID: VOB-E1729

Test Laboratory: Bay Area Compliance Lab Corp. (BACL)
Back Side Touch to the Phantom - (Middle Channel)

DUT: NVIDIA; Type: Tablet; Serial: 0411414000083
Communication System: WiFi Band 5.8 GHz; Frequency: 5825 MHz; Duty Cycle: 1:1
Medium parameters used (interpolated): f = 5825 MHz; 6 = 6.25 mho/m; &, = 48.9; p = 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY#4 Configuration:
e Probe: ES3DV2 - SN3019; ConvF(3.87, 3.87, 3.87); Calibrated: 8/26/2013
e  Sensor-Surface: 4mm (Mechanical Surface Detection)
e  Electronics: DAE3 Sn456; Calibrated: 10/17/2013
e Phantom: SAM with CRP; Type: Twin SAM; Serial: TP-1032
e  Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Back Side Touch to the Phantom/Area Scan (91x71x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 2.43 mW/g

Back Side Touch to the Phantom/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 37.2 V/m; Power Drift =-0.04 dB
Peak SAR (extrapolated) = 3.17 W/kg

SAR (1 g) =1.4 mW/g; SAR (10 g) = 0.276 mW/g
Maximum value of SAR (measured) =2.55 mW/g
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