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Laboratory Introduction

SIEMIC, headquartered in the heart of Silicon Valley, with superior facilities in US and Asia, is one of the leading independent testing
and certification facilities providing customers with one-stop shop services for Compliance Testing and Global Certifications.

) e

In addition to testing and certification, SIEMIC provides initial design reviews and compliance management throughout a project. Our
extensive experience with China, Asia Pacific, North America, European, and International compliance requirements, assures the
fastest, most cost effective way to attain regulatory compliance for the global markets.

Accreditations for Conformity Assessment

Country/Region Accreditation Body Scope
USA FCC, A2LA EMC , RF/Wireless , Telecom
Canada IC, A2LA, NIST EMC, RF/Wireless , Telecom
Taiwan BSMI, NCC, NIST EMC, RF, Telecom , Safety
Hong Kong OFTA , NIST RF/Wireless ,Telecom
Australia NATA, NIST EMC, RF, Telecom , Safety
Korea KCC/RRA, NIST EMI, EMS, RF , Telecom, Safety
Japan VCCI, JATE, TELEC, RFT EMI, RF/Wireless, Telecom
Mexico NOM, COFETEL, Caniety Safety, EMC , RF/Wireless, Telecom
Europe A2LA, NIST EMC, RF, Telecom , Safety
Accreditations for Product Certifications
Country Accreditation Body Scope
USA FCC TCB, NIST EMC , RF , Telecom
Canada IC FCB, NIST EMC , RF, Telecom
Singapore iDA, NIST EMC, RF, Telecom
EU NB EMC & R&TTE Directive
Japan MIC (RCB 208) RF , Telecom
HongKong OFTA (US002) RF , Telecom
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2 Executive Summary

The purpose of this test programme was to demonstrate compliance of the FCC, IC certified radio module,
SDIO Wireless Module (FCC ID: STJ-SDMAN, IC ID: 5627A-SDMAN), from Hospira, Inc., and Model: SX-

SDMAN, to be installed inside portable host unit of Hospira, Inc., Wireless Infusion Pump, against the current

Stipulated Standards. The SDIO Wireless Module to be installed inside portable host unit of Hospira, Inc.,
Wireless Infusion Pump, has demonstrated compliance with the 47 CFR Part 2 (2.1093), RSS 102 Issue 4.0,
IEEE 1528: 2003 and 1EC 62209-2: 2010, with Ocm separation distance to phantom.

3 Customer information

Applicant Name

Hospira, Inc.

Applicant Address

375 North Field Drive building H3, Lake Forest, IL. 60045

Manufacturer Name

Hospira, Inc.

Manufacturer Address

375 North Field Drive building H3, Lake Forest, IL. 60045

4 Test site information

Lab performing tests SIEMIC Laboratories
Lab Address 775 Montague Expressway, Milpitas, CA 95035
FCC Test Site No. 881796
IC Test Site No. 4842D-2
VCCI Test Site No. A0133
5 Modification
Index ltem Description Note
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6 EUT Information

6.1 EUT Description

Product introduction

This test report is for the Portable Module Approval of the SX-SDMAN with SAR for the Hospira, Inc., Wireless Infusion Pump. The
module SX-SDMAN contains BT and WLAN function. It has 2 TX diversity antennas. It's to be installed into handheld host unit;
Hospira, Inc., Wireless Infusion Pump.

The Hospira, Inc., Wireless Infusion Pump is handheld device only; it's not designed to be worn onto human body. And there are
no accessories or different battery options for it.

Product Name SDIO Wireless Module
Model No. SX-SDMAN
Trade Name Hospira
Serial No. 20140203/3014322
Input Power 3.3VDC
Power Adapter Manu/Model N/A
Power Adapter SN N/A
Hardware version N/A
Software version N/A
Date of EUT received Apr 271, 2014
Equipment Class/ Category DTS/UNII
Clock Frequencies 26 MHz
Port/Connectors SDIO
FCCID STJ-SDMAN
ICID 5627A-SDMAN
Mode Max Rated Power | Measured Max Power Highest 1g SAR

Rated, Measured conducted RF 802.11b/g/n-2.4G 15dBm 13.25dBm 0.505 w/kg(body)
output Power and SAR 802 11a 16dBm 15.350Bm

802.11n 16dBm 16.88dBm 0.357 w/kg(body)
Wi-Fi Chipset
Bluetooth Chipset
IME| -
Classification per Standard Portable
Co-located TX N/A
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6.2 Radio Description
Radio Manu Silex
Radio Model SX-SDMAN
Radio Module SN PW100125BA
Spec for Radio -
Radio Type 802.11b 802.11g 802.11a 802.11n-20M 802.11n-40M
5180-5320MHz | 212 200WHE | 5190.5310MHz
Operating Frequency 2412-2462MHz 2412-2462MHz 5470-5725MHz 5470-5725MHz 5510-5670MHz
5725-5825MHz 5755-5795MHz
5725-5825MHz
DSSS OFDM-CCK OFDM (BPSK, OFDM (BPSK, OFDM (BPSK,
Modulation (CCK, DQPSK, (BPSK, QPSK, QPSK, 16QAM, QPSK, 16QAM, QPSK, 16QAM,
DBPSK) 16QAM, 64QAM) 64QAM) 64QAM) 64QAM)
Channel Spacing 5MHz 5MHz 20MHz Szgﬂﬁ(fé(éﬂ?) 40MHz
Number of Channels 1 1 21 ;1((25&2; 14 (5GH2)
Antenna Type Embedded PCB antenna
Antenna Gain 4.2 dBi (2.4 GHz), 4.9 dBi (5 GHz)
Antenna Connector Type | U.FL connector
Channel list
Type Channel No. Frequency (MHz) Available (Y/N)
1 2412 Y
2 2417 Y
3 2422 Y
4 2427 Y
5 2432 Y
2412-2462 6 2437 Y
802.11b/g/n-HT20 7 2442 Y
8 2447 Y
9 2452 Y
10 2457 Y
11 2462 Y
12 2467 -
2467-2472 13 2477
2484 14 2484
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Type Channel No. Frequency (MHz) Available (Y/N)
36 5180 Y
40 5200 Y
5150-5250MHz m 5220 Y
48 5240 Y
52 5260 Y
56 5280 Y
5250-5350MHz 50 5300 v
64 5320 Y
100 5500 Y
104 5520 Y
802.11a/n-HT20 108 5540 Y
112 5560 Y
5470-5725MHz 116 5580 Y
132 5660 Y
136 5680 Y
140 5700 Y
149 5745 Y
153 5765 Y
5725-5825MHz 157 5785 Y
161 5805 Y
165 5825 Y
Type Channel No. Frequency (MHz) Available (Y/N)
36,40 5190 Y
5150-5250MHz 40,44 5210 Y
44,48 5230 Y
52,56 5270 Y
5250-5350MHz 56,60 5290 Y
60,64 5310 Y
100,104 5510 Y
802.11n-HT40 104,108 5530 Y
5470-5725MHz 108,112 5550 Y
112,116 5570 Y
132,136 5670 Y
149,153 5755 Y
5725-5825MHz 153,157 5775 Y
157,161 5795 Y
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| 7 Accessories/Software and cabling Description

Accessories List

Index Accessories Description Model Serial No. Manu Note

Battery options List

Index Battery option Description Model Serial No. Manu Note

Test Software Description

Test Item Software Description
SAR TTE test software Set the EUT to different modulation and channel
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|8 EUT Photos

8.1 EUT Photos - External

Bottom Side View

Front Side View Side

Rear View Side

Left Side View

Right Side View
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8.2 EUT Photos - Internal

Antenna Top View

Antenna Bottom View

Radio Module - Top zoom in view

Radio Module - Bottom zoom in view
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|9 KDB Consideration

ltem Applicable Note
Applicable KDB 447498 D01 General RF Exposure Guidance v05r01 -
Exposure condition Portable L1 Mobile LI Mixed Mobile &Portable -
Exposure limit General/public [ Occupational -
Operating Config Standalone [0 Simultaneous Transmission -
Enhanced Zoom Scan O Yes No -
Volume scan post-processing O Yes No -
Tune-up power Output power can't be more than 2dB lower than max tune-up -
power tolerance

Scale SAR to tune-up Scale SAR to the maximum tune-up tolerance limit See SAR result table
Antenna variation O Yes N/A 5
List of body-worn accessories O Yes N/A -

SAR Test exclusion

Testing of other required channels within the operating mode of a frequency band is not required when

the reported 1-g or 10-g SAR for the mid-band or highest output power channel is:

transmission band is < 100 MHz

] =<0.8 W/kg or 2.0 W/kg, for 1-g or 10-g respectively

transmission band between 100 MHz-

200 MHz

1 =< 0.6 W/kg or 1.5 W/kg, for 1-g or 10-g respectively

Not applicable for IC

transmission band is = 200 MHz

L] <0.4 W/kg or 1.0 W/kg, for 1-g or 10-g respectively

ltem

Applicable

Note

Applicable KDB

248227 SAR measurement procedures for 802.11 a/b/g TX

Power reduction

1 Yes No

Test Reduction

SAR is not required for 802.11g if maximum output power is less
than % dB higher than 802.11b.

802.11b has output 1/4dB higher than
802.11g/n-2.4GHz; 802.11a is not % dB
higher than 802.11n. So no testing for
802.11g and 802.11a.

BW selection O Highest CH BW with highest output power. Lower BW is not 20MHz and 40MHz BW were tested
required if power is ¥4 dB less high. '
Data Rate Each CH should be tested at the lowest data rate. Higher data

rate and higher order modulation is not required if power is % dB

See output power measurement result
and SAR result

less high.
Duty Cycle scaling Yes [ No See SAR result table
Switch diversity Yes [ No -

Each antenna has 1g SAR < 1.2W/kg, then the SAR only need

to be measured with higher SAR antenna )
MIMO O Transmit simultaneously Not applicable

1 Each antenna is tested independently
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Simultaneous SAR Evaluation

Test Case

TX Ant1

TX Ant2

Tx Ant3

The shortest distance between Ant & Ant2 (mm)

Remark:

N/A. EUT uses 2 TX diversity antennas, which won't transmit simultaneously.

Radio & Antenna Location

Right Side View

PCB containing Radio module & Antenna

Remark

1. EUT uses 2 TX diversity antennas, which won't transmit simultaneously.
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EUT Test Position for SAR

Top position against flat phantom (Ant #1 location) Right edge position against flat phantom (Ant #1 &#2 location)
(separation distance — Ocm) (separation distance — Ocm)

Rear Position* (see Remark 3)

1. The Top, Right position was tested for SAR on following modes with higher output power,
- 80211b
- 802.11n-HT40
The separation distance is Ocm.

2. It's found that the top position is worst case. The low, mid and high channel of 802.11b mode, and 802.11n-
HT40 mode were chosen for additional SAR measurement at this position.

3. The Rear position was not tested because the handle provides enough separation for this position to be away
from the human body when it's carried.

Remark:
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EUT Test Setup Photos

I

SAR Test System Test setup - Top Position

Test setup - Right Position
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10 Test Summary
Test Item Test standard Test Method/Procedure P::isi f
IEEE 1528 — 2003
' KDB 447498 D01 General RF Exposure Guidance v05r01 LI N/A

OET 65 C (Ed 01-01)

KDB 248227 SAR measurement procedures for 802.11 a/b/g TX
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11 SAR Introduction

Introduction

SAR is related to the rate at which energy is absorbed per unit mass in an object exposed to a radio field.

The SAR distribution in a biological body is complicated and is usually carried out by experimental techniques or numerical modeling.
The standard recommends limits for two tiers of groups, occupational/controlled and general population/uncontrolled, based on a
person’s awareness and ability to exercise control over his or her exposure. In general, occupational/controlled exposure limits are
higher than the limits for general population/uncontrolled.

SAR Definition

Specific Absorption Rate is defined as the time derivative (rate) of the incremental energy (dW) absorbed by (dissipated in) an
incremental mass (dm) contained in a volume element (dV) of a given density (p).

Iy H’r K { ;[r !
st (47 _d (a7 )
dt\ dm ) dt\ pdV )

SAR is expressed in units of watts per kilogram (W/kg). SAR can be related to the electric field at a point by

c|El
o,

SAR =

Where:
0 = conductivity of the tissue (S/m)
p = mass density of the tissue (kg/m3)
E = RMS electric field strength (V/m)
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12 SAR Measurement Setup

Dosimetric Assessment System
These measurements were performed with the automated near-field scanning system OPENSAR from SATIMO. The system
is based on a high precision robot (working range: 850 mm), which positions the probes with a positional repeatability of better than

+ 0.02 mm. 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.

Measurement System Diagram

L
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- Astandard high precision 6-axis robot (KUKA) with controller and software.

- KUKA Control Panel (KCP).

- Adosimetric 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 computer operating Windows XP.

- OPENSAR software.

- Remote control with teaches pendant and additional circuitry for robot safety such as warning lamps, etc.

- The SAM phantom enabling testing left-hand right-hand and body usage.

- The Position device for handheld EUT.

- Tissue simulating liquid mixed according to the given recipes.

- System validation dipoles to validate the proper functioning of the system.

The OPENSAR
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EP100 Probe

The SAR measurements were conducted with dosimetric probe (manufactured by SATIMO), designed in the classical triangular
configuration and optimized for dosimetric evaluation. The probe has been calibrated according to the procedure described
in SAR standard with accuracy of better than +10%.

\

It is connected to the KRC box on the robot arm and provides an automatic detection of the phantom surface. The 3D file of the
phantom is include in OpenSAR software. The Video Positioning System allow the system to take the automatic reference and to
move the probe safely and accurately on the phantom.

Parameter Description
Frequency Range 100 MHz to 6 GHz
Linearity 0.25 dB (100 MHz to 6 GHz)
0.25 dB in brain tissue (rotation around probe axis)
Directivity
0.5 dB in brain tissue (rotation normal probe axis)
Dynamic 0.001W/kg to > 100W/kg
Range Linearity 0.25dB
Surface 0.2 mm repeatability in air and liquids
Dimensions Overall length 330 mm
Tip length 16 mm
Body diameter 8 mm
Tip diameter 2.6 mm
Distance from probe tip to dipole centers <1.5mm

E-Field Probe Calibration

Each probe is calibrated according to a dosimetric assessment procedure described in SAR standard with accuracy better than +/-
10%. The spherical isotropy was evaluated with the procedure described in SAR standard 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 probe outputs is determined in a test chamber. This is performed in a TEM cell for frequencies bellow 0.8
GHz, and in a waveguide above 0.8 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. E-field correlation calibration is performed in a flat phantom filled with the

appropriate simulated brain tissue.
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SAM Phantom

The SAM Phantom SAM29 is constructed of a fiberglass shell Integrated in a

wooden table. The shape of the shell is in compliance with the specification set in =

IEEE P1528 and CENELEC EN62209-1.

The phantom enables the dosimetric evaluation of left and right hand phone usage

as well as body mounted usage at the flat phantom region.

A cover prevents the evaporation of the liquid.

Reference markings on the Phantom allow the complete setup of all predefined

phantom positions and measurement grids by manually teaching three points in the

robot. Ei
ul

Shell Thickness: 0.2 mm

Filling Volume: Approx. 25 liters
Dimensions (H x L x W): 810 x 1000 x 500 mm

Liquid is filled to at least 15mm from the bottom of Phantom.

Device Holder

In combination with the Generic Twin Phantom V3.0, the Mounting Device enables the rotation
of the mounted transmitter in spherical coordinates whereby the rotation points is the ear
opening. The devices can be easily, accurately, and repeatedly positioned according to the
FCC and CENELEC specifications. The device holder can be locked at different phantom
locations (left head, right head, flat phantom).

Note: A simulating human hand is not used due to the complex anatomical and geometrical
structure of the hand that may produce infinite number of configurations [10]. To produce the
worst-case condition. (the hand absorbs antenna output power), the hand is omitted during the
tests.
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Data Evaluation
The OPENSAR software automatically executes the following procedure to calculate the field units from the microvolt readings at the
probe connector. The parameters used in the valuation are stored in the configuration modules of the software:

- Sensitivity Norm,
Probe Parameters - Conversion factor ConvFi

- Diode compression point Depi

- Frequency f
Device Parameter

- Crestfactor cf
Media Parameters - Conductivity °

- Density

These parameters must be set correctly in the software. They can either be found in the component documents or are imported into
the software from the configuration files issued for the OPENSAR components.
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 aiven as

Fi=T ==

Whare V, = Compensaled signal of channel ] fi=x i z)
Lh = fapud signad of chandel @ (f= ¥, ¥ 1)
cf = Crest factor of exciting feld|DASY parameter]
deps = Diode compression point (DR SY parameter)

From the compensated input signals the primary field data for each channel can be evaluated:
E-field probes: E 'v_'_\-'.g.u.. J:'.;_-n-F

__ o iy f + S
H-fleld probes:  H~fl ——

Where Vi = Compensated signal of channel | (1= x, ¥ z)
Morrm = Sensor Sensitivity of chanae! i Te x, v, I}
wWVim) 2 for E0fleld Probes
ConvFEm Sgnsitivily enhancement in SollNGn
By u Sensor senditivily factors for H-feld probes
f = (RUTAT fraguesicy (GHZ)
[ = Eenino fekd srengih of chamel { i Vim
H = Magmetc Peid slengdy of onansey ) i Am
Thee RSS walie of The fekd componenis ghvet the oAl feld sremgin |Henmiliah
MagReiEe]
B E B
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a
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EdE -E,
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SAR Evaluation - Peak Spatial - Average

The procedure for assessing the peak spatial-average SAR value consists of the following steps

¢ Power Reference Measurement
The reference and drift#'obs 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 positlon, 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.

® AreaScan
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 OPENSAR
software can find the maximum locations even in relatively coarse grids. The scan area is defined by an editable
grid. This %rid 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 was at to 15 mm by 15 mm and can be edited by a user.

¢ 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 on the
maximum found in a Ereceding area scan job within the same procedure. If the preceding Area Scan job indicates more
than one maximum, the number of Zoom Scans has to be enlarged accordingly (The default number inserted is 1).

¢ Power Drift measurement
The drift job measures the field at the same location as the most recent reference job within the same procedure, and with
the same settings. The drift measurement gives the field difference in dB from the reading conducted within the last
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. In the properties of the Drift job, the user can
specify a limit for the drift and have OPENSAR software stop the measurements if this limit is exceeded.

SAR Evaluation - Peak SAR

The procedure for spatial peak SAR evaluation has been implemented according to the IEEE1529 standard. It can be conducted for
1gand 10 g. The OPENSAR system allows evaluations that combine measured data and robot positions, such as:

* Maximum search

* Extrapolation

* Boundary correction

* Peak search for averaged SAR

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

Extrapolation

Extrapolation routines are used to obtain SAR values between the lowest measurement points and the inner phantom surface. The
extrapolation distance is determined by the surface detection distance and the probe sensor offset. Several measurements at
different distances are necessary for the extrapolation.

They are used in the Cube Scan to obtain SAR values between the lowest measurement points and the inner phantom surface. The
routine uses the fourth order least square polynomial method for extrapolation.  For a grid using 5x5x7 measurement points with
5mm resolution amounting to 343 measurement points, the uncertainty of the extrapolation routines is less than 1% for 1 g and 10 g
cubes.
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Device Reference Points

Definition of Reference Points

Ear Reference Point

Figure 6.2 shows the front, back and side views of the SAM Phantom. The point “M” is the reference point for the center of the
mouth, “LE” is the left ear reference point (ERP), and “RE” is the right ERP. The ERPs are 15mm posterior to the entrance to the ear
canal (EEC) along the B-M line (Back-Mouth), as shown in Figure 6.1. The plane passing through the two ear canals and M is
defined as the Reference Plane. The line N-F (Neck-Front) is perpendicular to the reference plane and passing through the RE (or
LE) is called the Reference Pivoting Line (see Figure 6.1). Line B-M is perpendicular to the N-F line. Both N-F and B-M lines are

marked on the external phantom shell to facilitate handset positioning [5].
=

HE ERF

N FE !
082 - oo riwanee putt Front, back and side view of SAM
Close-up

side view of ERP's

Two imaginary lines on the device need to be established: the vertical centerline and the horizontal line. The test device is placed in
a normal operating position with the “test device reference point” located along the “vertical centerline” on the front of the device
aligned to the “ear reference point” (See Fig. 6.3). The “test device reference point” is than located at the same level as the center of
the ear reference point. The test device is positioned so that the “vertical centerline” is bisecting the front surface of the device at it's
top and bottom edges, positioning the “ear reference point” on the outer surface of both the left and right head phantoms on the ear
reference point.

Handset Vertical Center & Horizontal Line Reference Points

775 Montague Expressway, Milpitas, CA 95035, USA « Phone: (+1) 408 526 1188 « Facsimile (+1) 408 526 1088

Visit us at: www.siemic.com; Follow us at: u




3‘«1 Test report No. FCC,IC_SAR_SL14031101-SLX-004 Rev1.0
I RAL™ Page 23 0f 100
o B e I¥1 1 Ve FC%ID STJ-SDMAN
GLOMAL TESTING & CEHTIFICETEINYS -
VDL CHIZNCE PO, TCE P OO M3 G40 ALE ICID 5627A-SDMAN

Test Configuration - Positioning for Cheek / Touch

1. Position the device close to the surface of the phantom such that point A is on the (virtual) extension of the line passing
through points RE and LE on the phantom (see Figure below), such that the plane defined by the vertical center line and
the horizontal line of the device is approximately parallel to the sagittal plane of the phantom

LE

Front, Side and Top View of Cheek/Touch Position

2. Translate the device towards the phantom along the line passing through RE and LE until the device touches the ear.

3. While maintaining the device in this plane, rotate it around the LE-RE line until the vertical centerline is in the plane normal
to MB-NF including the line MB (called the reference plane).
4.  Rotate the device around the vertical centerline until the device (horizontal line) is symmetrical with respect to the line NF.

5. While maintaining the vertical centerline in the reference plane, keeping point A on the line passing through RE and LE and
maintaining the device contact with the ear, rotate the device about the line NF until any point on the device is in contact
with a phantom point below the ear (cheek). See Figure below.

Side view w/ relevant markings
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Test Configuration - Positioning for Ear / 15° Tilt
With the test device aligned in the Cheek/Touch Position”:

1. While maintaining the orientation of the device, retracted the device parallel to the reference plane far enough to enable a rotation
of the device by 15 degrees.

2. Rotate the device around the horizontal line by 15 degrees.

3. While maintaining the orientation of the device, move the device parallel to the reference plane until any part of the device touches
the head. (In this position, point A is located on the line RE-LE). The tilted position is obtained when the contact is on the pinna. If
the contact is at any location other than the pinna, the angle of the device shall be reduced. The tilted position is obtained when any
part of the device is in contact with the ear as well as a second part of the device is in contact with the head (see Figure below).

LE

Front, Side and Top View of Ear/15" Tilt Position

Test Position — Body Worn Configurations

Body-worn operating configurations are tested with the accessories attached to the device and positioned against a flat phantom in a
normal use configuration. A device with a headset output is tested with a headset connected to the device. Body dielectric
parameters are used.

Accessories for Body-worn operation configurations are divided into two categories: those that do not contain metallic components
and those that do contain metallic components. When multiple accessories that do not contain metallic components are supplied
with the device, the device is tested with only the accessory that dictates the closest spacing to the body. Then, when multiple
accessories that contain metallic components are supplied with the device, the device is tested with each accessory that contains a
unique metallic component. If multiple accessories share an identical metallic component (i.e. 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 is tested.

Body-worn accessories may not always be supplied or available as options for some devices intended to be authorized for body-
worn use. In this case, a test configuration where a separation distance between the back of the device and the flat phantom is
used. All test position spacing are documented.

Transmitters that are designed to operate in front of a person’s face, as in push-to-talk configurations, are tested for SAR compliance
with the front of the device positioned to face the flat phantom. For devices that are carried next to the body such as a shoulder,
waist or chest-worn transmitters, SAR compliance is tested with the accessory(ies), including headsets and microphones, attached to
the device and positioned against a flat phantom in a normal use configuration.

In all cases SAR measurements are performed to investigate the worst-case positioning. Worst-case positioning is then documented
and used to perform Body SAR testing.
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13 Measurement Uncertainty

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

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

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

Uncertainty Distribution Normal Rectangle Triangular U Shape

Multi-plying Factort@ 1/k(b) 1/3 1/6 1/2

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

Standard Uncertainty for Assumed Distribution

The combined standard uncertainty of the measurement result represents the estimated standard deviation of the result. It is
obtained by combining the individual standard uncertainties of both Type A and Type -sum-by taking the positive square root of the
estimated variances.

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

Uncertainty Budget of COMOSAR for frequency range 300 MHz to 6 GHz

Uncertainty Tolerances | Probability Divisor Ci Ci Uncertainty | Uncertainty
Component % Distribution (19) (10g) 19(%) 109(%)
Measurement System Related
Probe Calibration 6 N 1 1 1 6 6
Axial Isotropy 3 R \3 V(1-Cp) [ V(1-Cp) |  1.22474 1.22474
Hemispherical Isotropy 4 R \3 \Cp \Cp 1.63299 1.63299
Boundary Effect 1 R \3 1 1 0.57735 0.57735
Linearity 5 R \3 1 1 2.88675 2.88675
System Detection Limits 1 R \3 1 1 0.57735 0.57735
Readout Electronics 0.5 N 1 1 1 0.5 0.5
Response Time 0.2 R \3 1 1 0.11547 0.11547
Integration Time 2 R \3 1 1 1.1547 1.1547
RF Ambient Conditions 3 R \3 1 1 1.73205 1.73205
Probe Positioner Mechanical 2 R \3 1 1 11547 11547
Tolerances
Probe Positioning with
respect to Phantom Shell 1 R \3 1 1 0.57735 0.57735
Extrapolation, Interpolation
and integration Algorithms for 1.5 R \3 1 1 0.86603 0.86603
Max. SAR Evaluation.
Test Sample Related
Test Sample Positioning 1.5 N 1 1 1 1.5 1.5
Device Holder Uncertainty 5 N 1 1 1 5 5
Output Power Variation —
SAR Drift measurement 3 R \3 1 1 1.73205 1.73205
Phantom and Tissue Parameters Related
Phantom Uncertainty (Shape 4 R \3 1 1 23004 2394
and thickness Tolerances)
Liquid Conductivity ~ 5 R \3 064 | 043 184752 12413
deviation from target value
Liquid Conductivity - 25 N 1 064 | 043 16 1.075
Measurement Uncertainty
Liquid Permittivity — deviation
3 R \3 0.6 0.49 1.03923 0.8487
from target value
Liquid Permittivity — 25 N 1 06 | 049 15 1225
Measurement Uncertainty
Combined Standard Uncertainty 9.66051 % 9.52428 %
Expanded Standard Uncertainty ( K=2 , confidence 95%) 18.9346 % 18.6676 %
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14 Liquid Validation

Liquid Validation

The dielectric parameters were checked prior to assessment using the HP85070C dielectric probe kit. The dielectric parameters

measured are reported in each correspondent section.

Photo of Liquid Height for 2.4GHz Body liquid Photo of Liquid Height for 5GHz Body liquid

IEEE SCC-34/SC-2 P1528 recommended Tissue Dielectric Parameters

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

parameters specified in P1528

Target Frequency Head Body
MHz €r G (S/m) €r c (S/m)
150 52.3 0.76 61.9 0.80
300 45.3 0.87 58.2 0.92
450 435 0.87 56.7 0.94
835 415 0.90 55.2 0.97
900 415 0.97 55.0 1.05
915 415 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 385 240 52.0 273
5800 35.3 5.27 48.2 6.00

Note: & = relative permittivity, G = conductivity and p = 1000 kg/m®

775 Montague Expressway, Milpitas, CA 95035, USA  Phone: (+1) 408 526 1188 « Facsimile (+1) 408 526 1088

Visit us at: www.siemic.com; Follow us at: n




nﬁé”’]

Test report No. FCC,IC_SAR_SL14031101-SLX-004 Rev1.0
MIC i
L"~ M e CEHTIFILAIEINY,
=, TCE FLR OO M3 G4 AL ICID 5627A-SDMAN
Liquid Confirmation Result:
Frequency Tar_g(_et_ Targe_t . Mea§u_re_d Measur_et_i Perm.itt!vity Condyc’sivity Limit
(MHz) Permittivity | Conductivity | Permittivity | Conductivity Deviation Deviation
2412 52.75 1.91 51.98 1.86 -1.47% -2.58% 5
2437 52.72 1.94 51.63 1.94 -2.07% 0.01% 5
2450 52.7 1.95 51.21 1.93 -2.83% -1.01% 5
2462 52.68 1.97 51.85 1.88 -1.58% -4.54% 5
Remark Measyre Datg . 04/29/2014 Tgmperature 240C
Relative Humidity Atmospheric Pressure 1009mbar
Frequency Tar_g(_et_ Targe_t _ Mea§u_re_d Measur_et_i Perm_itt!vity Condyc’sivity Limit
(MHz) Permittivity | Conductivity | Permittivity | Conductivity | Deviation Deviation
5200 49.01 5.3 50.08 547 2.18% 3.25% 5
5230 48.97 5.33 50.03 5.49 2.16% 3.05% 5
5240 48.96 5.35 50.02 5.49 2.16% 2.66% 5
5270 48.92 5.38 49.97 5.52 2.15% 2.64% 5
5320 48.85 5.44 49.86 5.54 2.07% 1.88% 5
5500 48.61 5.65 49.06 5.61 0.93% -0.68% 5
5580 48.5 5.74 48.81 5.70 0.64% -0.67% 5
5680 48.36 5.86 48.60 5.76 0.50% -1.69% 5
5670 48.38 5.85 48.62 5.76 0.50% -1.52% 5
5700 48.34 5.88 48.56 5.77 0.46% -1.85% 5
5745 48.27 5.94 48.40 5.73 0.28% -3.52% 5
5755 48.26 5.95 48.37 5.72 0.23% -3.84% 5
5800 48.2 6 48.20 5.72 0.01% -4.72% 5
Remark Measyre Datg . 04/29/2014 Tgmperature 240C
Relative Humidity 58% Atmospheric Pressure 1009mbar
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15 System Validation and System Verification

15.1 System Validation

The system validation procedure evaluates the system against reference SAR values and the performance of the probe, readout
electronics, and software. The test setup utilizes a flat phantom and a reference dipole.

Thus, the system validation process does not include data scatter due to the use of anthropomorphic phantoms or uncertainty due to
handset positioning variability. System validation should be performed annually, or when a new system is put into operation, or
whenever modifications have been made to the system, such as a new software release, different readout electronics or different
types of probes. The probe used in the test system to be validated should be properly calibrated.

System validation provides a means of system-level validation. The test system utilizes a flat phantom and a reference dipole. Thus,
system validation verifies the system accuracy against its specifications but does not include the uncertainty due to the use of
anthropomorphic phantoms, nor does it include the uncertainty due to handset positioning variability. This test is performed annually
(e.g., after probe calibration), before measurements related to inter laboratory comparison and every time modifications have been
made to the system, such as a new software release, different readout electronics, and for different types of probes.

System Validation procedure is at below,

a) SAR evaluation: A complete 1 g or 10 g averaged SAR measurement is performed. The reference dipole input power is
adjusted to produce a 1 g averaged SAR value falling in the range of 0.4-10 W/kg. The 1 g or 10 g averaged SAR is
measured at frequencies in reference table within the range to be used in compliance tests. The results are normalized to 1
W forward input power and compared with the reference SAR values shown in reference value. The differences from the
reference values should be less than the tolerance specified for the SAR measurement system by the manufacturer or
designer, i.e., within the expanded uncertainty for the system validation.

b) Extrapolation routine: Local SAR values are measured along a vertical axis directly above the reference dipole feed-point
using the same test grid-point spacing as used for handset SAR evaluations. This measurement is repeated along another
vertical axis with a 2 cm transverse offset from the reference dipole feed-point. SAR values at the phantom surface are
extrapolated and compared with the numerical values given in reference table. The difference from the reference values
should be less than the tolerance specified for the SAR measurement system by the manufacturer or designer, i.e., within
the expanded uncertainty for system validation.

c) Probe linearity: The measurement in step a) is repeated using different reference dipole input power levels. The power
levels are selected for each frequency to produce 1 g averaged SAR values of approximately 10 W/kg, 2 W/kg, and 0.4
W/kg. The measured SAR values are normalized to 1 W forward input power and compared with the 1 W normalized value
from step a). The difference between these values should be less than the tolerance specified for the SAR measurement
system by the manufacturer or designer, i.e., within the expanded uncertainty for the linearity component.

d) Modulation response: The measurements in step a) are repeated with pulse-modulated signals having a duty factor of
0.1 and pulse repetition rate of 10 Hz. The power is adjusted to produce a 1 g-averaged SAR of approximately 8 W/kg with
the pulse modulated signal (corresponding to a peak spatial-average SAR of approximately 80 W/kg). The measured SAR
values are normalized to 1 W forward input power and duty factor of 1, and compared with the 1 W normalized values from
step a). The difference between these values should be less than the tolerance specified for the SAR measurement system
by the manufacturer or designer, i.e., within the expanded uncertainty for system validation.

e) System offset: The measurements in step a) are repeated with a reference dipole input forwardpower that produces a 1 g
or 10 g averaged SAR of approximately 0.05 W/kg. The measured SAR values are normalized to 1 W forward input power
and compared with the 1 W normalized values from step a). The difference between these values should be less than the
tolerance specified for the SAR measurement system by the manufacturer or designer, i.e., within the expanded
uncertainty for system validation.

f)  Probe axial isotropy: The center point of the probe’s sensors is placed directly above the reference dipole center at a
measurement distance of approximately 5-10 mm from the phantom inner surface. The probe (or reference dipole, if
precise rotations are supported by the dipole fixture) is rotated around its axis + 180° in steps no larger than 15°. The
maximum and minimum SAR readings are recorded. The difference between these values should be less than the
tolerance specified for the SAR measurement system by the manufacturer or designer, i.e., within the expanded
uncertainty for the axial isotropy component.
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Numerical reference SAR values (W/kg) for reference dipole and flat phantom
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Target and measurement SAR after Normalized
System Validation Status
Frequency Temp - Validation Validation N
(MHz) (oC) Humidity (%) Date Probe SN Cycle Validation Due
835 23 58 Oct 23rd, 2013 09/13 EPG176 1 year Oct 23rd, 2014
900 23 58 Oct 23rd, 2013 09/13 EPG176 1 year Oct 23rd, 2014
1800 23 58 Oct 23rd, 2013 09/13 EPG176 1 year Oct 23rd, 2014
1900 23 58 Oct 23rd, 2013 09/13 EPG176 1 year Oct 23rd, 2014
2000 23 58 Oct 23rd, 2013 09/13 EPG176 1 year Oct 23rd, 2014
2450 23 58 Oct 23rd, 2013 09/13 EPG176 1 year Oct 23rd, 2014
5200 23 58 Oct 23rd, 2013 09/13 EPG176 1 year Oct 23rd, 2014
5500 23 58 Oct 23rd, 2013 09/13 EPG176 1 year Oct 23rd, 2014
5800 23 58 Oct 23rd, 2013 09/13 EPG176 1 year Oct 23rd, 2014

775 Montague Expressway, Milpitas, CA 95035, USA ¢ Phone: (+1) 408 526 1188 « Facsimile (+1) 408 526 1088

Visit us at: www.siemic.com; Follow us at:

f [€lin




=) TestreportNo. | FCC.IC_SAR SL14031101-SLX-004 Rev1.0
1T RA Y~ Page 310f 100
SIEMIC FC%ID STJ-SDMAN
'Lll.'. Hikl |L5 -I'.li‘:h L"“HL" "_"\1'.' -
b IC D 5627A-SDMAN

15.2 System Verification

The system performance check verifies that the system operates within its specifications. System and operator errors can be
detected and corrected. It is recommended that the system performance check be performed prior to any usage of the system in
order to guarantee reproducible results. The system performance check uses normal SAR measurements in a simplified setup with a
well characterized source. This setup was selected to give a high sensitivity to all parameters that might fail or vary over time. The
system check does not intend to replace the calibration of the components, but indicates situations where the system uncertainty is
exceeded due to drift or failure.

In the simplified setup for system evaluation, the DUT is replaced by a calibrated dipole and the power source is replaced by a
continuous wave that comes from a signal generator. The calibrated dipole must be placed beneath the flat phantom section of the
SAM twin phantom with the correct distance holder. The distance holder should touch the phantom surface with a light pressure at
the reference marking and be oriented parallel to the long side of the phantom. The equipment setup is shown below:
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System Setup for System Evaluation

Note: Equipment description
1. Signal Generator
2. Amplifier
3. Directional Coupler
4. Power Meter
5. Calibrated Dipole

System Verification Results

1w
Measurement Temp | Humidit TEETETE Phantom/ T [0 - Normaliz | Deviation
Date (0C) | (%) y Liquid | SARIg | Power | SARlg | . ispp1g | (%)
(MHz) (W/kg) (dBm) (Wikg) (Wikg)
Apr 29th, 2014 23 58 2450 Body 55.61 15 1.83 57.88 4.09
Apr 29th, 2014 23 58 5200 Body 162.43 15 4.99 157.79 -2.85
Apr 29th, 2014 23 58 5500 Body 173.99 15 5.61 177.55 2.05
Apr 29th, 2014 23 58 5800 Body 184.02 15 5.89 186.30 1.24
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16 Measurements, Examination and Derived Results
16.1 Output Power Measurement Result
Requirement(s):
Spec Item | Requirement Applicable
- Time averaged conducted output power to be measured
Spectrum Analyzer EUT
Test Setup

Test Procedure

FCC UNII Method SA-1 (trace averaging with the EUT transmitting at full power throughout each sweep)

Environmental Temperature 240C
Test Date 04/29/2014 - 05/01/2014 condition Relative Humidity 58%
Atmospheric Pressure 1008mbar
Remark NONE
Result Pass ] Fail
Equipment Setting
TEST RBW VBW SPAN Detector SWEEP Trace NOTES
=EBW or Average on CHPW on 26 dB
PK output power 1MHz >3MHz 99% OBW RMS Auto 100 tr%ces EBW or 99% OBW
Data Rate setting
Type Data Rate (Mbps)
802.11b 1
802.11g 6
802.11a 6
802.11n-HT20 6.5
802.11n-HT40 135
Test Data Yes O N/A
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Output Power measurement result
2.4GHz band- 802.11b/g/n
Ant Port Data Rates (Mbps) CH (MHz) 802.11b PW (dBm) Rated Power for 802.11b (dBm)
2437 13.25* 13+2/-2.5
Port1 2412 13.05 13+2/-2.5
1(80%131(2()35(18105)'1 19) 2462 13.23 13+2/25
' ' 2437 13.13* 13+2/-2.5
Port2 2412 13.04 13+2/-2.5
2462 13.01 13+2/-2.5
1. Per KDB 248227 SAR measurement procedures for 802.11 a/b/g, the initial test configuration is
chosen as 802.11b with the maximum output power channel. And if the specified output power of
11g/n is not 2 dB higher than and not 1 dB higher than specified 11b power, and the measured
SAR of 11b is not higher than 0.8w/kg, than the measurement on 11g/n and other channel on 11b is
not required.

Remark 2. Per KDB 248227 SAR measurement procedures for 802.11 a/b/g TX, since output power of 802.11g
and 802.11n are not 4 dB higher than 802.11b, than 802.11b mode will be tested to represent
2.4GHz band.

3. PerKDB 248227, the lowest data rate mode was tested.

4. Port1 and Port2 are TX diversity; their antennas are installed along different edge position. Both of
them will be tested separately.

5. Please help to see separate Power tolerant document for power setting for all configuration.

5GHz Band- 802.11n-HT40

Ant Port D?tﬁbizt)es Band CH (MH2) 802.11n-HT40PW (dBm) Rated Power (dBm)
5.2GHz 5230 16.63" 14.0+2/-2.5
5.3GHz 5270 16.88* 14.0+2/-2.5
5.6GHz 5510 15.71 14.0+2/-2.5

Portt | 13.5(802.11n) 5 6GHz 5550 16.06 14.0+21-2.5
5.6GHz 5670 16.86" 14.0+2/-2.5
5.8GHz 5755 15.78" 14.0+2/-2.5
5.2GHz 5230 16.27* 14.0+2/-2.5
5.3GHz 5270 16.52* 14.0+2/-2.5
5.6GHz 5510 15.39 14.0+2/-2.5

Portz | 13:5(80211) ¢ 6GH, 5550 15.57 14.0+21-2.5
5.6GHz 5670 16.54* 14.0+2/-2.5
5.8GHz 5755 15.46* 13.0+2/-2.5

1. Per KDB 248227 SAR measurement procedures for 802.11 a/n/ac, the initial test configuration is chosen
with the specified maximum output power channel in each band with largest channel bandwidth, which is
HT40. And if the specified output power of other configuration is less than % dB lower than specified 11n-
HT40 power and the measured SAR of 11n-HT40 is not higher than 0.8w/kg, than the measurement on
11a/11n-20 and other channels in HT-40 is not required.

Remark 2. The channel with “*” are highest output power channel, which will be tested to find out worst SAR

configuration.

3. Per KDB 248227, the lowest data rate mode was tested.

4. Port1 and Port2 are TX diversity; their antennas are installed along different edge position. Both of them will
be tested separately.

5. Please help to see separate Power tolerant document for power setting for all configuration.
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Duty Cycle measurement
Type ON time (uS) Cycle time (uS) Duty cycle Crest factor
802.11b-1M 165.731 184.849 89.66% 1.115
802.11g-6M 303.687 334.348 90.83% 1.101
802.11a-6M 361.563 385.331 93.83% 1.066
802.11n-HT20-6.5M 300.641 332.024 90.55% 1.104
802.11n-HT40-13.5M 267.134 292.425 91.35% 1.095
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16.2 SAR Measurement Result

Requirement(s):

Spec

Item

Requirement

Applicable

RSS-102 Issue 4-

SAR

SAR limit for devices used by the General public (Uncontrolled Environment) in

localized Head and Trunk is 1.6 W/kg

SAR limit for Controlled Use Devices (Controlled Environment) in localized Head O

and Trunk is 8 W/kg

Test Method

IEEE 1528: 2003

|EC 62209-2: 2010

447498 D01 General RF Exposure Guidance v05r01
248227 SAR measurement procedures for 802.11 a/b/g TX

KDB 865664 SAR Measurement Requirements for 3 to 6 GHz v05r01

Test Setup

Refer to Section 6: SAR Measurement Setup

Test Procedure

Steps:
1.

Nooakowd

Use client test software to set EUT transmit RF power in cont-TX mode in the highest power

channel

Measure output power through spectrum analyzer

Place the DUT in the positions selected

Set scan area, grid size and other setting on the SATIMO software

Make SAR measurement for the selected highest output power channel at each testing position

Find out the position with highest SAR result
Measure additional SAR for other modes at the highest SAR position

Initial power reference measurement

SAR measurement system will proceed the following basic steps:
1.

2. Area Scan
3. Zoom Scan
4. Power drift measurement
Environmental Temperature 230C
Test Date 04/29/2014 condition Relative Humidity 58%
Atmospheric Pressure 1008mbar
Remark 1. The testing in current report is to be performed at 0 cm separation distance.
2. For top position, the Ant #1 is enabled; for right position, the Ant #2 is enabled.
Result Pass U] Fail
Test Data Yes LI N/A
Test Plot Yes (Refer to Annex E) LI N/A
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SAR Measurement result to determine the worst case position configuration
SARType | Body SAR
Freq » Rated Max Measured Raw Crest Povyer Scaled SAR 1g_SAR
Freq Band (MHz) Position Power Output Power | SAR1g | factor Drift (Tune-up & Limit
(dBm) (dBm) (W/kg) (%) Duty Cycle) | (W/kg)
802.11b 2437 Top 15 13.25 0.303 1.115 -3.79 0.505 1.6
802.11n-HT40-5.2G | 5230 Top 16 16.63 0.283 1.095 1.80 0.268 1.6
802.11n-HT40-5.3G | 5270 Top 16 16.88 0.267 1.095 1.76 0.239 1.6
802.11n-HT40-5.6G | 5670 Top 16 16.86 0.328 1.095 3.81 0.295 1.6
802.11n-HT40-5.8G | 5755 Top 15 15.78 0.302 1.095 -312 0.276 1.6
802.11b 2437 Right 15 13.25 0.272 1.115 4,01 0.454 1.6
802.11n-HT40-5.2G | 5230 Right 16 16.63 0.261 1.095 -2.84 0.247 1.6
802.11n-HT40-5.3G | 5270 Right 16 16.88 0.275 1.095 -1.83 0.246 1.6
802.11n-HT40-5.6G | 5670 Right 16 16.86 0.243 1.095 -2.10 0.218 1.6
802.11n-HT40-5.8G | 5755 Right 15 15.78 0.261 1.095 -1.93 0.239 1.6
Note: 1. Separation distance : See page 14 (EUT position for SAR measurement)
2. The worst case configuration is Top position.
Additional SAR measurement on worst case position configuration
SAR Type | Body SAR
Freq y Rated Max Measured Raw Crest Pov_ver Scaled SAR 1g_Sl_\R
Freq Band (MHz) Position Power Output SAR1g | Factor | Drift (Tune-up & Limit
(dBm) Power (dBm) | (W/kg) (%) Duty Cycle) | (W/kg)
802.11b 2412 Top 15 13.15 0.235 1.115 3.71 0.401 1.6
802.11b 2437 Top 15 13.25 0.303 1.115 -3.79 0.505 1.6
802.11b 2462 Top 15 13.23 0.269 1.115 -3.81 0.451 1.6
802.11-HT40-5.6G 5510 Top 16 15.71 0.305 1.095 -3.01 0.357 1.6
802.11-HT40-5.6G 5550 Top 16 15.89 0.297 1.095 2.98 0.334 1.6
802.11-HT40-5.6G 5670 Top 16 16.86 0.328 1.095 3.81 0.295 1.6
Note: 1. Separation distance : Ocm
Note:

Per KDB 248227, Since the initial test configuration reported SAR value for all Initial test position is less than 0.8W/kg. and the Max
output power of other configuration is less than initial test configuration. There SAR testing for other configurations is not required.

775 Montague Expressway, Milpitas, CA 95035, USA ¢ Phone: (+1) 408 526 1188 « Facsimile (+1) 408 526 1088

Visit us at: www.siemic.com; Follow us at:

f [€lin




= Test report No. FCC,IC_SAR_SL14031101-SLX-004 Rev1.0
IEMIC es s
AL TESTING M CEHTIFILATEN
WOACE PO TCF FLD (0 M G40 ACE ICID 5627A-SDMAN
Annex A. TEST INSTRUMENT
Instrument Model Serial # Cal Date | Cal Cycle Cal Due In use
SAR
PC PV 3.06GHz 375052-AA1 N/A N/A N/A v
Signal Generator 8665B-008 3744A01304 05/17/2013 1 Year 05/17/2014 v
Multi-meter Multi-meter 2000 1259033 08/13/2013 | 1 Year 08/13/2014 v
S-Parameter Network Analyzer 8753ES US38161019 05/11/2013 1 Year 05/11/2014 v
Power Meter 437B 3038A03648 04/25/2014 | 1 Year 04/25/2015 B
E-field PROBE EPG176 SNO9/13EPG176 | 05/01/2013 | 1 Year 05/01/2014 v
DIPOLE 2450 DIPOLE 2450MHz | SN31/10DIPJ138 | 06/13/2013 | 1 Year 06/13/2014 v
WaveGide 5/6 GHz WZ‘/’GGGGI_:‘Zide DISFI’\IV\?(;Q% 061132013 | 1Year | 06/132014 |
COMOSAR Open Coaxial Probe OCP36 SN 31/10 OCP36 06/13/2013 1 Year 06/13/2014 v
Communication Antenna ANTA30 SN 31/10 ANTA30 N/A N/A N/A 2
Laptop POSITIONING DEVICE LSH63 SN 31/10 LSH13 N/A N/A N/A 2
Mobile Phone POSITIONING DEVICE MSH63 SN 31/10 MSH63 N/A N/A N/A 2
DUMMY PROBE None SN 31/10 N/A N/A N/A B
SAM PHANTOM SAM77 SN 31/10 SAM77 N/A N/A N/A B
Elliptic Phantom ELLM7 SN 31-10 ELLI17 N/A N/A N/A 2
PHANTOM TABLE N/A N/A N/A N/A N/A v
6 AXIS ROBOT KR5 949319 N/A N/A N/A 2
Medium P°(V(Vf£ i"ggﬁgm Amplifier S41-25 M629-0408 N/A N/A N/A v
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Annex B. USER MANUAL, BLOCK & CIRCUIT DIAGRAM

Please see attachment
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Singapore iDA
CB(Certification Body)

Vietnam MIC
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HongKong OFCA

Industry Canada CAB
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Annex C. SIEMIC Accreditation
Accreditations Document Scope / Remark

i Please see the documents for the detailed scope
i Please see the documents for the detailed scope
A1, A2, A3, A4, B1, B2, B3, B4, C

FCC Declaration of Conformity Accreditation

3 meter site

10 meter site

3 meter site

10 meter site

Radio & Telecommunications Terminal Equipment:
EN45001 - EN ISO/IEC 17025

B e &

Electromagnetic Compatibility:
EN45001 - EN ISO/IEC 17025

2]

IEIE Phase I, Phase Il

Please see the document for the detailed scope

(Phase Il) OFCA Foreign Certification Body for Radio and Telecom
(Phase I) Conformity Assessment Body for Radio and Telecom

Radio: Scope A — All Radio Standard Specification in Category |

B e b

Telecom: CS-03 Part 1, I, V, VI, VII, VIII
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Japan Recognized Certification

Body Designation

Korea CAB Accreditation

Taiwan NCC CAB Recognition

Taiwan BSMI CAB Recognition

Japan VCCI

Australia CAB Regocnition

Australia NATA Recognition

gl

Radio : A1. Terminal equipment for purpose of calling
Telecom : B1. Specified radio equipment specified in Article 38-2, Paragraph 1, ltem
1 of the Radio Law

EMI: KCC Notice 2008-39, RRL Notice 2008-3: CA Procedures for EMI

KN22: Test Method for EMIEMS: KCC Notice 2008-38, RRL Notice 2008-4: CA
Procedures for EMS

KN24, KN61000-4-2, -4-3, -4-4, -4-5, -4-6, -4-8, -4-11: Test Method for EMS

Radio: RRL Notice 2008-26, RRL Notice 2008-2, RRL Notice 2008-10,
RRL Notice 2007-49, RRL Notice 2007-20, RRL Notice 2007-21, RRL Notice 2007-
80, RRL Notice 2004-68

Telecom: President Notice 20664, RRL Notice 2007-30, RRL Notice 2008-7 with
attachments 1, 3, 5, 6; President Notice 20664, RRL Notice 2008-7 with attachment 4

LP0002, PSTNO1, ADSL01, ID0002, 1S6100, CNS14336, PLMNO7, PLMNO1,
PLMNO8

CNS 13438

R-3083: Radiation 3 meter site
C-3421: Main Ports Conducted Interference Measurement

T-1597: Telecommunication Ports Conducted Interference Measuremet

EMC: AS/NZS CISPR 11, AS/NZS CISPR 14.1, AS/NZS CISPR22, ASINZS
61000.6.3, AS/NZS 61000.6.4

Radiocommunications: AS/NZS 4281, AS/INZS 4268, ASINZS 4280.1,
AS/NZS 4280.2, AS/INZS 4295, ASINZS 4582, AS/NZS 4583, AS/INZS 4769.1,
AS/NZS 4769.2, AS/INZS 4770, ASINZS 4771

Telecommunications: AS/ACIF S002:05, AS/ACIF S003:06, AS/ACIF S004:06
AS/ACIF S006:01, AS/ACIF S016:01, AS/ACIF S031:01, AS/ACIF S038:01,
AS/ACIF S040:01, AS/ACIF S041:05, AS/ACIF S043.2:06, AS/ACIF S60950.1

AS/ACIF S002, AS/ACIF S003, AS/ACIF S004, AS/ACIF S006, AS/ACIF
S016,AS/ACIF S031, AS/ACIF S038, AS/ACIF S040, AS/ACIF S041, AS/ACIF
S043.2
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Annex D. Calibration report

SATIMO

Vi sy 0 T

COMOSAR E-Field Probe Calibration Report

Fel - ACR 13T 1.13.8AT11A

SIEMIC TESTING AND CERTIFICATION
SERVICES

SUITE 311, BUILDING 1, SECTION 30 NO.2 KEFA ROAD,
SCIENCE AND TECHNOLOGY PARK

W kT 'r\.'ll.'|-r|'r||rr"'r CETTTRITFERTTRT B8 Ok Ii
el g P ¥

LR D R B TR MNATIE Y S18057 .\.I'I_.l

P.R.C.

SATIMO COMOSAR DOSIMETRIC E-FIELD PROBE
SERIAL NO.: SN 09/13 EPG176

l..1r'|'r|.nl..'|.r-|
LS PRI

Calibrated at SATIMO US
2105 Barrefl Fark D - Kemoesaw, GG 30044

aCC n:r!rrl'n_
o

AR

Thia document sty the gethod and résalis from an soeredited COMMISAR Dvmimetne E-Feeld
Frore calibmation gerfamed ia SATIMO LSy wifeg e CALTSAR ( CALIHALRK test Bench, lor e
with o SATIMD COMOSAR sysiem only.  All albitention remubs ure tracesble i mintional
m-\.'T-'|--_e:'!'=I'-\.'.::|r.|=l'r'.
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1 DEVICE UNDER TEST
Device Under Test
Device Type COMOS AR DOSIMETRIC E FIELD PROBE
MMamulacturer Eaii:nu
Model S5E2
_E-i-..-tial MNumber SN 13 EPGLTS
| Product Condation {new ! used) 1A
Frequency Range of Prob 0,7 GiHz-GHz
Resmstance of Three Dipoles at Commector | Dapoke 1 R1-0.225 MO
Dripode 2; R2=0.20% ML
Dipoke 3: RA=0.238 MO

A vearly calibraton miterval 15 recommencad,

2 PRODUCT DESCRIFTION

2.1 GENERAL INFORMATICON

Satemo's COMOSAR E ficld Probes are built in accordance to the IEEE 1528, OET 65 Bulbetin C

and CEVIEC 62209 standards,

Figure 1 — Sanmo COMOSAR Dostmetric B fiald Dipole

Probe Length 13 mim
Length of Individual Dipaoles I mm

| Maximum external diameter & mm
Probe Tip External Diameter 2.5 mmi
Ihstanee hetween dipoles | probe extrenity | | mm

3 MEASUREMENT METHOD

The IEEE 1528, OET 65 Bulletm C. CENELEC EN336] and CEVIEC 62209 standards provide
recommended proctices lor the probe cnlibrations, inchuting the performance chamctenstics of
mleresd and methadds by which 1o assess ther allect, All calibratiens ¢ mensurements perfommed mee

the fore memtioned standards

3.1 LINEARITY

The evaluation of the hneardy was done n free spoce wsing the waveginde, performing o power
swaap o cover the SAR range 00PW kg to 100W ke,
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The sensmivity factors of the three dipoles were determined wsing a two dep calibratin method (air
and tizsue sinlatmg bguid) using waveguides as ouilined in the stnndands.

33 LOWER DETECTION LIMIT
The lower detectzon Tt was sssessed using the same measurement st up ax wsed for the lingarity
meastrennnl. The required lower dedection limit is 10 mWike

34 ISOTROPY

[he axinl sotropy wis evaluanted by exposing the probe 1o reference wave Irom o standard dipole
with the digele mowmed whder the flat phastom an ihe test confipuwrstion suggesed for system
validntions and checks, The probe was rotated along = man axis from & - 360 dearees i 15 degree
steps,  The hemdspherical isotropy s datermined by mserting the probe moa tho plastic box 1illed
with tissue-cquivalent liguid, with the plasiee box illuminated with the iebds from a half wave dipole.
The dipole &= rotated aboul s axas (091807 in 15° morements. Al each step the probe 15 motated
aboul s axas (073607,

15 BOUNDARY EFFECT

The boundary effect is defined s the devintion betwesn the SAR measured dota and the expected
exponential decay in the liguid when the probe is orsented normal to the iderface. To evaluate this
clfect, the lequid filled fiat phamtom 5 exposed to felds from eiler a reference dipole or waveguide.
With the probe normal 1o the phantom surfice, the peak spatil avemge AR = measured wmd
compared 1o e analytical vahee at the surface.

A MEASUREMENT UNCERTAINTY

The guidehnes owtlned i the IEEE 1528, OFET 63 Bullatm C, CENELEC ENHI36] and CELIEC
62208 stamdnrds were followed to generate the measurement umceriainty associnted with an E-fheld
probe calibration osmg the wavepunde techogue, Al wncertminiies listed below represenl an
expanded wncertainty expressed al approximately the 953% confidence bevel usmg a coverage factor

of k=2 traceable 10 the IMemationally Accepied Guides 1o Measurememt Uncertaimy.

; Uneerdaimy Prabability Stamdard
ERROR SOURCES value (%) Diestribution Diviver o Uncertainty (%)
Incident or Esrwand power LiKPe Rectnngular -..E | | 1. TAT%
Heflected paver 30085 Rectangular W3 | I 1. V32%
Liggiire] omidusctiiiy M Fectamgular 1.|I'-': | I 2T
Liquid permitivity LR Recinngular 4.5 i | 250004
Field homagineity EX Rectanguli L] | i 1.73:%
Field prabe prationirg 500 Rectangular 5] | I 2 8™
Field prabe limsrity 1HM% RecTangular -,E | | 1.732%
Page: 511
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Cahbration curves ei=fV ) {i=1.2.3) alkow 1o obtain H-feld value using the formula

Dipote 1
[hpol= 2
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Cambined standard unoerinindy | L F ]
Expanded morriaimy 1308
45 %5 conlidenees level k=2 g
5 CALIBRATION MEASUREMENT RESULTS
R Calibration Parameters
Laguad Temperaiure 2170
| Lab Teniperatur: 21 ¢
| Lab Hurmichty 45 %
51 BENSITINVTTY TN AR
Nommx dipele | Mormy dipole | Morme dipole
! lill"f"'f"-'-""_."'!_l'__l_ (UVAVimy' )| 3 (v ["r'-1h]l!},
(.62 1,4] 53
TRCP dipole 1 | DCP dipole 2 | DCF dipole 3
(V) fmVy (')
104 25 a2
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52 LINEARITY
Linearity
1.00-
075
& 050
5 025
i B
E 4. 25
I 450
0.7%
1.00- i
0 200 am e BDO 000 1200 14E5

E-Fiedd [t ¥}

Linearity l+~1.50% {(+~0 07dE)

53
Lt Ex 1y Bermaaaty | Bl (Fm] Sk
Wy .
JiksHz}

HLEH) RiF 4% A6 [T EE ] i

HLA30 LEA 3% 26 (1584} 3.0 1

HELWMk i 41 '-‘_'-" 11534 3.4 1

ng_._;ll.l'l S 5508 1.1 333 1

HL ¥ 1750 d0 17 1.3%8 3.05 |

AL 15 1750 5205 .48 4.04 ]

HL 1SN 188D J9H0 143 .53 |

BL 150 1880 5255 |53 468 1

HI,ZKR 14510 3563 |84 41 1

HL 200 13311 3312 151 45 |
B30 2L L) LES a3l

HL 4% 2450 52400 | .54 443 1

HL 35N 3500 R aag 455 1

BL35X) 2500 51.56 124 4,72 |

HL 5200 52000 A6 11 4 E] .05 J

BL3HK S0 40 87 4 o4 511 i

HI 53 5400 363 1l 508 535 i

HL.A340K) T 45 (4 564 554

HE S S0 A5 4T 357 5.5

HEL A Sl 4% i ] 541 i

HLSE00 SO 3533 557 565 |

BL5%K SR 4776 6.2 .80 ]
LOWER DETECTION LIMIT: TmW/lkg
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- Hemispherical motropy 008 dB
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6 LIST OF EQUIPMENT

Eguipmant Summary Sheet

Deseription Adudel Calibration Date Tk
e Walidated MNo cal Wabdalhed P sl
Fisl Frariom Satirma Sh-2OMN8-S AT - recuired
: Validated Mocal  Makdated Mo cal
ICOMOSAR Test Barch Version 3 Y eepined hecnared
Sabwark Anaiyzer R'”“""fﬁ"”“”* SN100132 023 0276
= Charactanzed pror toCharastanzed prior io
Referonce Probe Salirma EP 94.5h 378 best, ‘No cal recpined [best Mo cal reuifed
MUtimeler Keathiey 2000 1163655 19230 1123
Signal Genaratoe Agilant E44380 MY 48070581 12200 12203
Craractenyed pior lo fOharscienzizd prior 1o
Ampines Aetesreomm S0 test. Mo cal required [test Mo cal recuired
Fower Meber HP Ed4184, LES35261 404 1182010 1452013
Pl Senaot HP ECP-E264 LUSEIT1at460 112010 192015
: Characterized pnor todoharactenzed pior o
Lhracsiong 4 Lo
g | CRpar Warda 4216-20 01385 best. Mo cal required ftest. Mo cal recuired
; . aldated MNocal Waldated. Mo cal
Wiveguide Mega Indusiries 0aEYT-158153-M2 ecuired becnired
n " [validaten Mo cal Wahdaled Mo cal
Wiaveguide Transtion Mega indusiries Y F-158-13-y01 W required
= = : ‘alidated Nocal  Mabdaied Mocal
IWaveguide Termination| Mega Industries | G85Y7-156-15-T01 el eceiared
TE"’F'E'ES";’_IE FHUTSY) e Corngany 11-661-9 N2 342014
=0T
Page: {010
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SAR Reference Dipole Calibration Report

Ref : ACR.IT06A.12.5ATUA

SIEMIC TESTING AND CERTIFICATION
SERVICES
2206 RINGWOOD AVE.
SAN JOSE, CA 95131, USA
SATIMO COMOSAR REFERENCE DIPOLE
FREQUENCY: 2000 MHZ
SERIAL NO.: SN 31/10 DIP1137

Calibrated at SATIMO US
2105 Barvett Park Dr, - Kennesaw, GA 30144

[ACcREDH ! ED

Dbk TN @0k 01

06/13/2012

| SERNIEE: |
1
Ihis dncumesn presenes the mechod asd resulis. from an acerediied 5AR reference dipole calibranion |

performed im SATIMCY LiSA msing e CLMUOSAR tesi beoch: Al calibragion results are iraceshle |
B0 matEonal mwetralogy insiButices |
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Name Funnction Date Sigmature
Frepared by ; Jertame LUC Product Manager BI1R2012 ;;}Zf:;
Chacked by - Jérdme LUC Product Manages G/1872012 ;j“.'-
Approved by - Kim RUTKOWSK] Quality Manags: 6/18/2012 it
Cestomer Name
SIEMIC Testing
Disiritntion and Certilication
SETVICES
fisue Llare Mudificatics
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| INTRODUCTION

This document contains a summary of the reguirements ser fomh by the IEEE 1528, OE1 65 Bulletln
C and CEVIEC 62308 standords for reference dipoles used for SAR measurenwent system validations
amd the measurements thal were performed o verily thar the product complies with the fore

rneticmed stiomdards,

2 DEVICE UNDER TEST
Device Under Test
Deviee Type COMOSAR 2000 MHz REFERENCE DIPOLE
Manulactures _| Satimo
Model sIo2oo0
Serial Mumber SMO30 DIPN 3T
Proufuct Comdition (aew / used) wsel

A veariy caiibrarion inervai is recommencded.

3 PRODUCT DESCRIPTION

K | GEMERAL INFORMATIOMN

Satimo’s COMOSAR Validarion Dipoles are built In accordance o the [EEE 1528, OET 65 Bulletin
C oand CEVIEC 62208 standards. The prodect is desipned for use with the COMOSAR test bench

only,

|

Figure 1 - Savimw COMOISAR Validarion Lipentes

Paga 48
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4 MEASUREMENT METHOD
The IEEE 1528, OET 65 Bulletin C and CEVIEC 62200 standards provide regquirements For

reference dipoles used for system validation measurements.  The following messurements were
performed o verify that ihe product complies with the fore mentioned standards.

4.1 -TLIRN 5 MEM

The dipole used for SAR svstem validation measurements and clecks must have a return loss of -20
dBf or better, The retum loss measurement shall be pecformed against a liguid filled flat phantom,
sith the phantom constucied as cutlined in the Fore mentioned siandards,

4.2 MECHANICAL REQUIREMENTS

[he [EEE St 1528 and CEVIEC GZ209 standards specify the mechanlcal components and
dimensions of the validation dipoles, with the dimensions frequency amd phantom shell thickness
dependent,  The COMOSAR e besich employs a 2 mm phantom shell thickness therefore the
dipotes sold for wse with the COMOSAR test bench comply with the requirements set forth for a 2
mim phantom shell thickness,

3 MEASUREMENT UNCERTAINTY

Adl uncertaintics listed below represent an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage Tactor of k=2, raceable to the Internationally Accepted Gubdes 1o
beasurement Uncertainiy,

5.1 RETURM LSS

The following unceriaintbes apply 1o the refum loss measurenent:
Frequency bamd Expanded Uncertainty on Return Loss
400-BO00MHz 0.1 dB

.2 DIMENSION MEASUREMENT
The following uncertainties apgdy o the dinsension measurenents:
Length {mum) Expanded Uncertainty on Length
3 - 300 (.05 mm

53 VALIDATION MEASUREMENT
The guidelines outlined in the IEEE 1528, OET 65 Bulletin C, CENELEC ENS0361 and CEFIEC

G20 standards were followed o generate  the measurement  wncertainty  for  walidation

MEAsUrenents.
Scan Voluime Expanded Unceriainiy
lg L6.1%
I0g 1 5.86 %
Poger: 59
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6 CALIBRATION MEASUREMENT RESULTS
.l RETLURN QOS5

Frecurmy .ill'lll

oo
1900000 1500 200030 2irsecn TL000E0
5.00 |
EOO0 -
| -LEOD
2
E B ]
2500
IO -7
A% 00
Frequency (MHz) Return Loss (dB) Regquivement [dB)
2000 -4 8 HE -2i)
6.2 MECHAMICAL DIMENSIONS
Fringuearay M L e th mim o mim
requires maasured required measured required mesered
300 AP00 £1 %, 250,041 %, 635 £1 %
450 2001041 %, 166,7 &1 % 6.35 £1%
1540 1PB0 11 % 1000 11 % .35 11 %
B35 1610 1 %, B9.E +1 % EL-RIE
G00 1&0 % CERL S LErl%
1450 B3.1+1%. 51.7 £1% IEEIE
t500 ROS +1 %, 500 £1 % AT
1640 E0 1% 457 r1% AbE1%
1750 752 +1 % 428 1% ENIRS
1800 FrEEA R 41,7 ¥1% LEEE
1500 BEO 1%, 395 #1 % 1621 %
a5 CTREGE ETRFAL S 1%
2000 LS +] % PAS 375 #1 % PSS ENEIR 'S PASS
2100 61011 % 157 el % 1611 %
2300 55541 % 32641 % EN TSRS
2a%0 1R % RS AhE1%
2600 SRS ] W BB+l EN IR
k0] 81511 % 25081 % 16218
1500 Erl HBarta | EN IR
370 B 7L % 264 +1% 1651 %
Paga G4
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T VALIDATION MEASUREMENT

The IEEE bBid, 1528, DET 65 Bulletin © and CEVIEC 62209 stancards stste thil ilie system
validatbon measurements must be performed using a reference dipole mesting e fore mentboned
return boss and mechanical dimension requirements.  The validation measurement must be perfiormed
against a licguid Tilled fai phantom, with the phantom comsirocied as outlined in the fose mentioned
standards. Fer the standards, the dipole shall be positloned below the bottom of the phantom, with
the dipode lenpth contered and paralled to the longess dimension of the Nat phantom, with the top
surface of e dipole or the deseribed distance Trom the bottom surface of the phamom.

7.1 MEASUREMENT COMNIDITION

| Sofiwans OPERSAR W4
| Plantom SH T SAMT]
raslie SN IR EPLLE
Ligguid Heead Ligmid Valees: eps’ - 305 sigmma : 1,43
Distancs betwesn dipole conier amil Hipudd D men
Apra soam resaluting lx=Hen'dy=Himm
Lo Sram Riesolition d=Hemmp'dy=Hm'idz=5mmm
Fregueny 20 Mz
__w:qiurrr 21 i Him
Liguid T engecaiure 21
Lab Temperatune 2l “C
Lah Humidiry 5 %
7.2 HEAD LIOUID MEASUREMENT
"?::”"' Relative permittivity ir,') Conductivlty (o) 5/m
regared measured required measured
1050 A% 9 5 4 LT 25 %
450 43.5 25 % I.BT 25 %
al 4539 25 % W EELE
a3s 415 35% 080 #5 W
G000 ALS 5% UT 85 %
1450 405 #5556 L2 &5 %
15041 Aass% 1.2525%
1E40 A0.2 35 % I3145%
1750 A0 &5 W 1375 %
1B 40ul 25 % L0 85 &
19040 4000 85 %% L0 #5 %
1550 401 55 % L85 %
ik A 5 Pass 1480 £5% PASS
2100 I3.BE5 N 18945 %
pELLH EVAE LT LGT £5 A
350 39.2 85% 16085 %
604 J025% L 96 5
004 ELELE Y 2.8 5%
350} IT0 5% FEFELE
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7.3 MEASUREMENT RESULI

The IEEE 5id. 1528 and CEVIEC 62208 stamiards siate thad the systen validation measorenents
should produce the 5AKR wvalwes shown below (for phantom thickness of 2 mm), within the
unceriainty for the system validation,  All SAR values are nommalized o 1| W forward power. In

bracket, the misasured SAR i given with the used ingat power

Te B -

i G

g i 1 SAR (W) kg/ W) W0 saR (Wikgiw) |
regrarnd T AL P faguiristd L e |
— e i iy
I T I |
150 £ 41 5.55 |
e 444 22 |
g0 109 £.99 |
1450 13 16 |
1500 w05 68 | |
1640 ] 1d.4 |
1750 364 19.4
00 84 T |
1500 T 05 |
1l -1-;.;'h | An i
2000 411 4367 (4.37) 711 213z () |
FaT 1] il ET.: -_-.-_.E
100 7 I 233 |
2450 524 k1 |
600 55.3 I 245 i
000 68 25,7 |
1500 7.1 | 25 i

AR, 2 A Soan{E = 0, T = -J)

¢ Bl ovronest when ey bv epmsieeT, Srcep 0 ALY o by e el e uardren sl nf A T DHRD

L T PR E

e rrvreen! L RN O

en ]
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B LIST OF EQUIFMENT

Shiest

Eguipment Somimary

e v iy sl o et sl wnin ageermal of K4 T

mﬂ‘“"!"f‘ “""M._M“” Mentification No.| (. uiont LN e
Flat Phamom Satmo SN-2H0A-5AMT 'r';‘:‘:::f:e‘“dd He: £ ::;_I":::d""“' Mo e
COMOSAR Test Bonchl  Version 3 Nt wetprorlbiie N el
Network Analyzer m""*’;ui"t""”" SN0 32 D220 02BN
Calipers Camers CALIPER-OT 12200 14z
Fislince Frobe Swmo | ERG1Z2 SN 1wy |Charectared i io|Characterized ro
Mukimeses Kedliey 2000 1188656 11/2010 117203
Saynad Generaior Agiient E44 380 MY B0 T0GET 130 133
Amplifies Athercamm SH 046 ﬁ":’“ﬂ::':ﬁ;g":fr"ﬁ:“ F;T’“’N:L':f’fﬁ};':ﬁ‘m'_l“
Power Meter HP E441BA US38261498 12010 111203
Power Senscr HP ECP-E26A USET181460 1172010 AT ES
"I.']'n-e:ﬂh‘:ﬂﬂll.'.'m;lll:u | Marca 4216-20 01386 Eﬁ"“ﬁ:;‘;ﬁﬁwﬁmﬁﬁgwﬁmﬁxr
L"’:ﬁjﬁ‘;}‘;jﬂ;‘? Control Company 11-661-8 32012 32014
Posgser: 180

— _
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SARTIMO Calibration Certificate-Extended Dipole Calibrations
According to KDB 450824 D02, Dipoles must be recalibrated at least once every three years; however,
immediate re-calibration is required for following conditions. The test laboratory must ensure that the required
supporting information and documentation have been included in the SAR report to qualify for extended 3-year

calibration interval.

1)  When the most recent return-loss, measured at least annually, deviates by more than 20% from the
previous measurement (i.e. 0.2 of the dB value) or not meeting the required -20 dB return-loss

specification
2)

annually, deviates by more than 5 M from the previous measurement

Dipole Verification plot: SID2000
2000MHz for Head:

When the most recent measurement of the real or imaginary parts of the impedance, measured at least

Summary results:

SID 2000
_ . Real Imaginary .
Retu(t(‘jnB)Loss D?;;te Impedance Impedance De(\g?te Calibrate Date
(Q) (Q)
2889 | - 5 | - 06/13/2013
-29.126 -0.236 51.807 50 1.807 06/12/2014

According to up table, the return loss is <-20dB, deviates by less than 20% from the previous
measurement; the real Impedance are all within 5 Q compared to the required Impedance (50 Q).

775 Montague Expressway, Milpitas, CA 95035, USA ¢ Phone: (+1) 408 526 1188 « Facsimile (+1) 408 526 1088
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SAR Reference Dipole Calibration Report

Ref: ACRI70.7.12.5ATUA

SIEMIC TESTING AND CERTIFICATION
SERVICES
2206 RINGWOOD AVE.
SAN JOSE, CA 95131, USA

SATIMO COMOSAR REFERENCE DIPOLE
FREQUENCY: 2450 MHZ
SERIAL NO.: SN 31/10 DIPJ138

Calibrated at SATIMO US
2105 Barrett Park Dr. - Kennesaw, GA 30144

[ACCREDITED)

Cakbanon CERT A2 14600

06/13/2012

Suimmary;

o maticnal melralogy institelions,

This document presents the method and results from an aceredited SAR reference dipole calibration |
performed In SATIMO USA using the COMOSAR test bench, Al calibration results are traceabie |
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1 INTRODUCTION

This document containg a summary of the requirements set forth by the IEEE 1528, QET 65 Bulletin
C and CEVIEC 62209 standards For reference dipoles used for SAR measurement system validations
and the measurements that were performed to verify that the product complies with the fore

mentioned standards,

2 DEVICE UNDER TEST

Device Under Test

Device Type COMOSAR 2450 MHz REFERENCE DIPOLE
Manufacturer Satimo

Model SI02450

Serial Number SN A0 DIRJL3s

Product Coneition [new / used) ised

A wearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

31 GENERAL INFORMATION

Satimo’s COMOSAR Validation Dipoles are buill in accordance wo the [EEE 1528, OET 65 Bullatin
C and CEVIEC 62208 standards, The product is designed for use with the COMOSAR test bench
only.

F__

-

Figure 1 - Satime COMUOSAR Validation Dipole
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4 MEASUREMENT METHOD

The IEEE 1528, OET 65 Bulletin C and CELIEC 62209 standards provide reguirements for
reference dipoles used for system validation measurements. The following measurements were
performed to verify that the product complies with the fore mentioned standards,

41 RETUEN LOSS REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a return loss of -20
dB or better. The retun loss measurement shall be performed against a liquid filled flat phantom,
with the phantom constucted as outlined in the fore mentioned standards.

4.2 MECHANICAT REQUIREMENTS

The 1EEE Std. 1528 and CEVIEC 62208 standards specify the mechanical components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent.  The COMOSAR test bench employs a 2 mm phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test bench comply with the requirements set forth for a 2
mm phantom shell thickness.

] MEASUREMENT UNCERTAINTY

A uncertaintles listed below represent an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2, traceable to the Internationally Accepted Guides to
Measurement Uncertainty.

5.1 RETUEN LOSS

The following uncertainties apply to the return loss measurement;

Frequency band Expanded Uncertainty on Return Loss
400-6000MHz I 0.1 dB '

5.2 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements;

Length {mm)  Expanded Uncertainty on Length ]
3- 300 0.05 mm |

53 NALIDATION MEASUREMENT

The guidelines outlined in the TEEE 1528, OET 65 Bulletin C, CENELEC ENG0361 and CEVIEC
2209 standards  were followed o generate the measurement uncertainty  for  validation

MeAsUIEments.
Scan Volume Expanded Uncertainty
lg 16.19 %
10g 15.86 %
Page: 59
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6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS
Froquency [MHz) |
0ag - il i L : ]
235000 2E00.00 245000 250000 255000
-5.00
000
H
n ~15.00
" <2000
2500 -
3517
30,00
Frequency (MHz) | Return Loss (dB) Reguirement (dB)
2450 -25.77 20
6.2 MECHANICAT DIMENSIOMNS
Frequency fHz L mm hmm d mm
reguired measured reguired measured required measured
00 420,041 % Z30.0 £1 %, | 6.35 +1 %
450 290,021 . 667N, | 6.35 41 %
750 176.0+1 % wonss | .35 21 %
E35 l 161.0 11 %, 1 I 9.8 +1%. [ . J.6E1%. 1l
oD 149.0 £1 %, B33+l % | 3.6 £1 %,
1450 B9.1 £1 %, 517 $1 %, 36EL%,
1500 B0 1 5, EIES RS FEEL N,
1640 0 1 5. A5 +1 % | FEEL %
1750 TE 18 A5 1%, ' 36 L%,
1300 T20E1%. 31.7 11 %. | 3.6t1%.
1300 62051 % 305 1 H. | A6
1950 663 215, 385 41 %, RS
2000 Ba5t1% sa% | 16t1%.
2100 El.0£1 %5 357 1%, | 3651 %,
2300 55.5 1 %, 5% | A6 EL %,
2450 E1541%. PaSS A% | PASE EXISE N PASE
2600 485 £1 % 2BE 1%, FE6 1%
A000 41.5 £1 %, 2501 M. | ERFE SN
3500 JF0£L . 264 31 % BN
3700 3. 711 . 6.4 +1 %, .. J.bEL %,
Page: 64

Tieks chovearvesd sl ok e iprriinced, excepat fr el or in part, satfuwd the weltten appesal of SATIMEL
Fieer drtfnrenativanr cvatseiend ey g so d wserd sy for the gupross for wdiieh & 85 sebdteed and & ot o
e s fro il o pard withonr wriiten appronal of S4 T

Visit us at: www.siemic.com; Follow us at: n u m ==




)

= Test report No. FCC,IC_SAR_SL14031101-SLX-004 Rev1.0

EIERALF~ Page 68 of 100
o B e I¥1 1 Ve FC% ID STJ-SDMAN
GLOMAL TESTING & CEHTIFICETEINYS -
VOUR CHIACE FOF. TCF MD CA M G4a ACE ICID 5627A-SDMAN
SAR REFERENCE DIFOLE CALIERATION REPORT Bef ACRITRTIZSATLLA

SATIMO

7 VALIDATION MEASUREMENT
The IEEE 5td. 1528, OET 65 Bulletin C and CEUVIEC 62209 standards state that the system

validation measurements must be performed wusing a reference dipole meeting the fore mentioned
return loss and mechanical dimension reguirements. The validation measurement must be performed
apainst a liquid filled flat phantom, with the phantom construcied as outlined in the fore mentioned
standards. Per the standards, (he dipole shall be positioned below the bottom of the phantom, with
the dipole length centered and parallel to the longest dimension of the flat phantom, with the top
surface of the dipole at the described distance from the bottom surface of the phantom.

7.1 MEASUREMENT CONDITION

[Safiware [OPERSAR Vi _
Phoie SN 2008 SAMTT 1
Probe SN IR EPGL22
 Linuid Head Liguid Values: eps’ : 39.0 sigma - 1.58
Distance between dipole center and ligquid 100 rnmm
| Area stan resolution te=Bmm/dy=mm
Loon Scan Eesolution dx=Bmm'dv=8m'dz=3mm
Frequency 2450 Mll=
Inpui gower 20 B
Liguid Termperature 21 °C
Latr Termperature 21°C
Labr Hummidity 5%

7.2 HEAD LIQUID MEASUREMENT

Fm:;:!:“ Relative permittivity ('] Conductivity (o] 5/m
reguired rrigasured required rreasured
300 453 5% DBV 5%
450 41,515 % D87 15 %
75l 41,915 % 08925 %
835 41535 08025 %
4g00 415 15% D97 15 5%
1450 405 5% 120 45%
1500 404 15 % E23a5%
1640 4021k 13115 %
1750 40,145 % 13745%
1800 A0.0 25 % LAl 5%
1900 40.0 15 % 1-;I]_:t; B
1850 40.0 25 % LAD 45 %
TG 40,0 25 % L4025 %
1100 3.E15% 1,49 15 %
2300 IS5 % 16715 %
2450 30,2 25% FASS LA045% PA5S
2600 30,025 19635 %
300D IES 5% 24015 %
3500 37015 % 29115%
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7.3 MEASUREMENT RESULT

The IEEE 5td. 1528 and CEIIEC 62208 standards state that the system validation measurements
should produce the SAR walues shown below (for phantom thickness of 2 mm), within the
uncertainty for the system validation. All SAR values are normalized to 1 W forward power. In
brackel, the measured SAR is given with the used input power,

Fm;f{"“ 1 SAR [W/kg/W) 10 g SAR [W/kg /W)
required measunad required measured

300 LES 184

450 458 306

#50 249 555

835 956 632

ann 1.9 695

1450 29 16

1500 305 16.8

Lead 4.2 15.4

1750 5.4 19.3

1800 134 20.1

i 17 205

1950 A5 20.%

2000 41.1 21.1

2100 436 219

300 48.7 233

2450 52.4 5482 [5.458) 24 20.50 [.45]
2600 55.3 24.6

3000 638 25,7

3500 &l 5

Fowrkid |

Nanbaon ket iviwraiy

AR, F Adn Soan X = 2 W = -1

e l,'1II|I
[
by, [l
a5 |
= 3
&
Je AR v i ht
] [  ix \‘q\‘\\- =
""'-i._\_‘___‘_ :
0 E% GE MRS 181 17y 0 2% R
T [MI Zhri

o Himwl [T e

Page: 84

Tieks chovenmvesd st i ok e piproiinced, ewcepat T el or in part, satfud the weltten appesal o SATIMEL
e Aot covtriren’ Berefe O S du el el for the proposs for wiieh & 8 sclovetten! aned 5 i i
e s fro il o pard withonr wriiten appronal of S4 T

Visit us at: www.siemic.com; Follow us at: n u m ==




=N Test report No. FCC,IC_SAR_SL14031101-SLX-004 Rev1.0
EIERALF~ Page 70 of 100
o I = 1Y ] Vs FC% ID STJ-SDMAN
GLOMAL TESTING & CEHTIFICETEINYS -
VDLW CHUMCT POR. TCF FED OO M8 4 ACE ICID 5627A-SDMAN
SAR REFERENCE DIFOLE CALIERATION REPORT Bef ACRITRTIZSATLLA
SATIMOD

g8 LIST OF EQUIPMENT

Equipment Sumimary Sheel

Equipment Manufacturer / Identification No.| _ Current Next Calibration
Description Madel Calibration Date Date
& Walidated. Mo cal Walidated, Mo cal
Flat Phantom Satimo SM-2008-5AMT Fequired. raduired.
< Walidated, Mo cal Malidated, Mo cal
COMOSAR Test Bench Version 3 A, renuired. roquired.
Network Analyzer | Rode & Scwarz SN100132 0212010 0212013
Calipers Carrera CALIPER-I1 1212010 1212013
. e ; Characterized prior o Characterized prior o
Reference Probe T EPG122 SN18M test. Mo cal required. (test, Mo cal required.
huttimetar Keaithlay 2000 1188656 120 11203
Signal Genaralor Agilent E44380C WY AS0T0581 1272010 143
. Characterized prior to|Characterized prior o
Sl SYEIEToTmN AN g test. Mo cal required. |test. Mo cal required.
Peower Meter HF E44184 US38261498 112010 1172013
Power Sensor HF ECP-EZBA US37181460 1142010 112013
—_ Characterized prior 0| Characterized prior 1o
Directional Coupler Narda 4216-20 01388 test. Mo cal required. {test. Mo cal required.
Temperatura and - ;
Humidity Sensor Control Company . 11-661-9 32012 32014
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SARTIMO Calibration Certificate-Extended Dipole Calibrations
According to KDB 450824 D02, Dipoles must be recalibrated at least once every three years; however,
immediate re-calibration is required for following conditions. The test laboratory must ensure that the required
supporting information and documentation have been included in the SAR report to qualify for extended 3-year

calibration interval.

3) When the most recent return-loss, measured at least annually, deviates by more than 20% from the
previous measurement (i.e. 0.2 of the dB value) or not meeting the required -20 dB return-loss

specification

4) When the most recent measurement of the real or imaginary parts of the impedance, measured at least
annually, deviates by more than 5 M from the previous measurement

Dipole Verification plot: SID2450

2450MHz for Body:
am e O T O VTR AT su1 1UFS 1:53711c 28535 18337pH 2 4500080ediHz
[
Summary results:
SID 2450
. Real Imaginary .
Retu(:jnB)Loss D((e(\’nBa)te Impedance Impedance De(\g';lte Calibrate Date
(Q) (Q)
268 | - | 5 | - 06/13/2013
-27.06 0.26 53.711 50 3.711 06/13/2014

According to up table, the return loss is <-20dB, deviates by less than 20% from the previous
measurement; the real Impedance are all within 5 Q compared to the required Impedance (50 Q).
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SAR Reference Waveguide Calibration Report

Ref: ACR.170.9.12.5ATU.A

SIEMIC TESTING AND CERTIFICATION
SERVICES
2206 RINGWOOD AVE.
SAN JOSE, CA 95131, USA

SATIMO COMOSAR REFERENCE WAVEGUIDE
FREQUENCY: 5000-6000 MHZ
SERIAL NO.: SN 31/10 WGA13
Calibrated at SATIMO US
2105 Barreti Park Dr. - Kennesaw, GA 30144

[accr _;_D_\‘_‘_I’:E_D |

Calbranon CERT 414503

06/13/2013

Summiary:

This descurnent presents the method aned resolts from an sceredited SAR reference waveguide |
callhration performed in SATIMO USA using the COMUOSAHR teat hench, All calibration results are
traceable W national nrdrslogy instilutions.
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Frepared by Jérome LUC Product Manager B/18/2013 ;j’fﬁ"
Checked by : Jérme LUC Product Manager | 6/18/2013 ==
Approved by - Kim RUTKOWSKI Quality Manager | 6/18/2013 o PertiedV

Customer Name
SIEMIC Testing
Dhisiribution ; and Certification
Services
Tssue Date Medifications
A G18/2013 Initial release
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SATIMOD
1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528 and CEVIEC
62209 standards for reference waveguides used for SAR measurement svstem validations and the

measurements that were performed to verify that the product complies with the fore mentioned

standars.
2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 5000-G000 MHz REFERENCE WAVEGUIDE
Manufacturer Satimo
Model SWEHS00
Serial Number SN 3110 WGALS
Product Condition {new [/ used) | used

A wearly calibration interval is recommended,

3 PRODUCT DESCRIPTION

31 GENERAL INFORMATION

Satime’s COMOSAR Validation Waveguides are built in accordance to the IEEE 1528 and CEVIEC
62209 standards,

4 MEASUREMENT METHOD

The IEEE 1528 and CEVIEC 6220% standards provide requirements for reference waveguides used
for systern validation measurements. The following measurements were performed to verify that the
product complies with the fore mentioned standards,

4.1 RETURMN LOSS REQUIREMENTS

The waveguide used for SAR swvatem validation measurernents and checks must have a return loss of
-B dB or betler. The return loss measurement shall be performed with matching layer placed in the
open end of the waveguide, with the wavepuide and matching layer in direct contact with the
phantom shell as outlined in the fore mentioned standards,

42 MECHANICAL REQUIREMENTS

The [EEE 1528 and CEIVIEC 62209 standards specily the mechanical dimensions of the validalion
waveguide, the specified dimensions are as shown in Section 6.2, Figure 1 shows how the
dimensions relale to the physical construction of the waveguide,
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G} MEASUREMENT UNCERTAINTY

All uncertainties listed below represent an expanded uncertainty expressed at approximately the 85%
confidence level using a coverage factor of k=2, traceable to the Internationally Accepted Guides to

Measurement Uncertainty,

al

RETURN LOSS

The following uncertainties apply to the return loss measurement;

Frequency band

Expanded Uncertainty on Return Loss

5.2 DIMENSION MEASUREMENT

400-6000MHz

0.1 dB

The following uncertainties apply to the dimension measurements;

Length {mm)

Expanded Uncertainty on Length

3-300

0.05 mm

53 VALIDATION MEASUREMENT
The guidelines outlined in the TEEE 1528 and CEITEC 62209 standards were followed to generate

the measurement uncertainty for validation measurements.

Scan Volume Expanded Uncertainty
lg 1618 %
g 15.86 %

6 CALIBERATION MEASUREMENT RESULTS

6.1 RETURNLOSS

00 T

Froquency (MHa)

2 EPWO0 SI000  SS000 50000 SS0000  GOODGO

A.00
500 -
8,00 1
=10.00 -+
-1200 +
=140 -

511 jdB)

Frequency (MHz)
5000-6000

Return Loss (dB)
< -8.00)

Reguirement (dB)
3
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6.2 MECHANICAT DIMENSIONS
Freiiias L (mem) W {mm) Ly (mam) Wi {mim} T {mm}
5 ir?de} Feguice | Measwe | Reguire | Measure | Regquire | Measure | Require | Measure Respuire | Measime
E i d o i d d o ] d d
AN ' 20,18 2 o RLOG 2+ i G108 it e Tl
3200 e PASE W PSS 013 Fask e PASS ad PASS
A3 ? 000w i BLDG x G198 & x i bt
s | Tont | BSE | e mass || pASS | FLpT| pass | i PASS

* The tolerance for the matching layer is included in the retarn loss measurement.

Matching kayer

Figure 1: ‘Udatian Waveguide Dimensions

7 VALIDATION MEASUREMENT

The IEEE 5itd. 1528 and CEVIEC 62208 standards state that the system validation measurements
must be performed using a reference waveguide meeting the fore mentioned return loss and
mechanical dimension requirements,  The valldation measurement must be performed with the
matching layer placed in the open end of the waveguide, with the waveguide and matching layer in
direct contact with the phantom shell.

Measurement Condition

Soffware OPENSAR V4

Phantom SN 20000 SAMTL

Probe SN 1811 EPGLER

Ligguid Head Liquid Valoes 5200 MEe: eps (370 signs @ 461

Head Liquid Values 5300 MEz: eps’ 2347 sigma © 4.96
Head Liguid Values 5800 Mz eps’ (5337 sipum @ 562
Distance between dipole waveguide and lguid 0 rena

Area scan resolution dx=Hmm/ty=Hmm
Foon Scan Resolution ds=dammil y=4n'dz=2mm
Frequency 3200 hHz

3506 MHz

SR0O MH=
Input power 201 iBm
Liquid Temperature G
Lab Temperature 2100
Lah Humidity 5%
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7.1 HEAD LIOUID MEASUREMENT
FrE;uHeIn“ Relative permittivity (2,') Conductivity [0} 5/m
required measured required measured

5000 6.2 +10% 4,45 +10%
5100 36.1 £10% 4,56 410 %
5300 6.0 +10% PASS 4,66 +10% PasS
5300 159 +10% 476 +10%
EA00 3158 +10% 486 +10%
5500 356 +10% PASS 487 +10% PASS
5600 15.5 +10% 507 +10%
5700 3540 £10% SAT 0%
R0 5.3 +10% PASS 527 H0% pass
5500 A5.2 110% 538 110%
BOD0 351 +10% S8 H10%

7.2 MEASUREMENT RESULT

At those frequencies, the target SAR value can not be generic. Hereunder is the target SAR value
defined by Satima, within the uncertainty for the system validation.  All SAR values are normalized
to I W net power. In bracket, the measured SAR is given with the used input power.

Frequency (MHz) 1 @ SAR (Wikg 10 o SAR (Wikg)
reguired measured required | measured
5200 15%.0H) L6146 (16.15) 56,90 54.83 (5.48)
aa00 170.10 173.75 (17.37) 09.20 a9.63 (5.96) |
2800 181.20 183,59 (18.40) 61.50 p8:17 (.98 |

SAR MEASUREMENT PLOTS @ 5200 MHz

ZeankeDa |

Bisliis  Hudobod frimraty

Q=]

AAR, T Aws Boan (X = 3 Y < -E)

(3.4
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SAR MEASUREMENT PLOTS @ 5500 MHz

LoariiraTed |

Surlacn  Rudad literaiy

] bl

e Simml [T i

QAR F A Skan (M = FE Y =)

[

LM Fam g

SAR MEASUREMENT PLOTS @ 5800 MHzx

[ T e Zankla |

i

SAR, F Ads Scan X 38, -]

i
a: Caracd !
z-an - i
ot | el
[ W fma] [§ o]
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8 LIST OF EQUIPMENT

Equipment Summary Sheel

Equipment Manufacturer / Current Next Calibration
: 2 Identification No.| '
Description Muodel Calibration Date Date
; Walidated. Mo cal Validated, Mo cal
Flat Phantom Satimo SM-20000-54M71 Fequired. Faquired.
5 Walidated. Mo cal Walidatad, Mo cal
COMOSAR Test Bench Version 3 | A required. raquired.
Network Analyzes | Food® B Schwarz SN100132 02/2013 02/2016
Calipers Camera CALIPER-O1 12203 122016
o Charactesized prior to | Characterized prior to
Blpeos: Rrobe =S ERG122 NTENT Lo Mo cal required. [test. No cal required.
Multimeter Kaithley 2000 1188656 1200 12ma3
Signal Generator Agilent E44380C WY A B07 0581 T22M0 1223
: : Characterized prior to|Characterized prior o]
Amplifier Aethercomm SN 046 test, No cal required, [lest. No eal required.
Power Meter HP E44184 LS38261408 1142010 11203
Power Sensor HPF ECP-E26A JS37181460 1112010 1172013
g Characterized prior to| Characterized prior (o
Blicaaiel Loupia W 41620 i test. Mo cal required. [test. No cal required.
Temperatura and
Humidity Sensar Control Company 11-661-9 2012 32014
FPaga: 574
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Annex E. SAR Test Plots
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System Verification Plots

Test specification: System Verification
Environ Conditions: Temp(oC): 23
Humidity(%): 58
Atmospheric(mPa): 1009

Mains Power: st Result Pass

Test Date: 04/29/2014

Tested by: David Zhang

Remarks: System Validation, dipole, CW signal, duty cycle =1
Frequency (MHz) 2450.000000
Relative permittivity (real part) 51.21
Conductivity (S/m) 1.93
Transmission Duty Factor 1.00
Probe SN 09/13 EPG176
Conversion Factor (dB) 7.89
Area Scan Resolution 8 mm
Zoom Scan Resolution dx=4mm, dy=4mm, dz=2mm
Zoom Scan Size 24x24x24 mm
Measurement Drifts (%) 2.84
Highest Extrapolated SAR (W/Kg) 3.242
SAR 1g (W/Kg) 1.81
Peak SAR Location Omm(x),-18mm(y),4mm(z)

!.-:: = ;
SURFACE SAR VOLUME SAR

3D View
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Test specification: System Validation
Environ Conditions: Temp(oC): 23
Humidity(%): 58
Atmospheric(mPa): 1009 ,
Mains Power: 3.3VDC Result Pass
Test Date: 04/29/2014
Tested by: David Zhang
Remarks: System Validation, dipole, CW signal, duty cycle =1
Frequency (MHz) 5200.000000
Relative permittivity (real part) 50.08
Conductivity (S/m) 5.47
Transmission Duty Factor 1.00
Probe SN 09/13 EPG176
Conversion Factor (dB) 5.69
Area Scan Resolution 4 mm

Zoom Scan Resolution

dx=4mm, dy=4mm, dz=2mm

Zoom Scan Size 24x24x24 mm
Measurement Drifts (%) 3.74

Highest Extrapolated SAR (W/Kg) 9.41

SAR 1g (W/Kg) 4.99

Peak SAR Location -2mm(x),0mm(y),4mm(z)

- i

A T Wi

nnmm

.....

SURFACE SAR

VOLUME SAR
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Test specification: System Validation
Environ Conditions: Temp(oC): 23
Humidity(%): 58
Atmospheric(mPa): 1009
Mains Power: 3.3VD?3 el Result Pass
Test Date: 04/29/2014
Tested by: David Zhang
Remarks: System Validation, dipole, CW signal, duty cycle =1

Frequency (MHz) 5500.000000

Relative permittivity (real part) 49.06

Conductivity (S/m) 5.61

Transmission Duty Factor 1.00

Probe SN 09/13 EPG176

Conversion Factor (dB) 5.69

Area Scan Resolution 4 mm

Zoom Scan Resolution dx=4mm, dy=4mm, dz=2mm

Zoom Scan Size 24x24x24 mm

Measurement Drifts (%) -4.09

Highest Extrapolated SAR (W/Kg) 28.621

SAR 1g (W/Kg) 16.91

Peak SAR Location 21mm(x),22mm(y),4mm(z)

A [

a P xs

¥ -y

SURFACE SAR VOLUME SAR

3D View
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Test specification: System Validation
Environ Conditions: Temp(oC): 23
Humidity(%): 58
Atmospheric(mPa): 1009
Mains Power: 3.3VD?3 el Result Pass
Test Date: 04/29/2014
Tested by: David Zhang
Remarks: System Validation, dipole, CW signal, duty cycle =1

Frequency (MHz) 5800.000000

Relative permittivity (real part) 48.20

Conductivity (S/m) 5.72

Transmission Duty Factor 1.00

Probe SN 09/13 EPG176

Conversion Factor (dB) 5.69

Area Scan Resolution 4 mm

Zoom Scan Resolution dx=4mm, dy=4mm, dz=2mm

Zoom Scan Size 24x24x24 mm

Measurement Drifts (%) 2.93

Highest Extrapolated SAR (W/Kg) 33.182

SAR 1g (W/Kg) 17.89

Peak SAR Location 21mm(x),22mm(y),4mm(z)

i
P2l b PR

SURFACE SAR

VOLUME SAR

3D View
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SAR Measurement Plots — Determine worst case configuraiton
Test specification: 802.11b-2437MHz-Body SAR-Top position
Environ Conditions: Temp(°C): 23
Humidity(%): 58
Atmospheric(mPa): 1009

Mains Power: aane Result Pass

Test Date: 04/29/2014

Tested by: David Zhang

Remarks: -
Frequency (MHz) 2437.000000
Relative permittivity (real part) 51.63
Conductivity (S/m) 1.94
Transmission Duty Factor 1.0
Probe SN 09/13 EPG176
Conversion Factor (dB) 7.46
Area Scan Resolution 8 mm
Zoom Scan Resolution dx=5mm, dy=5mm, dz=4mm
Zoom Scan Size 24x24x24 mm
Measurement Drifts (%) -3.79
Highest Extrapolated SAR (W/Kg) 1.301
SAR 1g (W/Kg) 0.303
Peak SAR Location -7mm(x),18mm(y),4mm(z)

Rl gt s

Eimai T 7

cccccccccccc

]

SURFACE SAR

VOLUME SAR

3D View Plot

775 Montague Expressway, Milpitas, CA 95035, USA ¢ Phone: (+1) 408 526 1188 « Facsimile (+1) 408 526 1088

Visit us at: www.siemic.com; Follow us at:

f [€linRF




?ﬁ Test report No. FCC,IC_SAR_SL14031101-SLX-004 Rev1.0
eIl E Kk JI I Page 87 of 100
*:’ ', E‘ ""-'* FCCID STJ-SDOVAN
0 M A AL ICID 5627A-SDMAN
Test specification: 802.11n-HT40-5230MHz-Body SAR-Top position
Environ Conditions: Temp(°C): 23
Humidity(%): 58
Atmospheric(mPa): 1009 _
Mains Power: st Result Pass
Test Date: 04/29/2014
Tested by: David Zhang
Remarks: -
Frequency (MHz) 5230.000000
Relative permittivity (real part) 50.03
Conductivity (S/m) 5.49
Transmission Duty Factor 1.0
Probe SN 09/13 EPG176
Conversion Factor (dB) 5.69
Area Scan Resolution 8 mm
Zoom Scan Resolution dx=4mm, dy=4mm, dz=2mm
Zoom Scan Size 24x24x24 mm
Measurement Drifts (%) 1.80
Highest Extrapolated SAR (W/Kg) 1.184
SAR 1g (W/Kg) 0.283
Peak SAR Location 4mm(x),0mm(y),4mm(z)

::::::::::::

SURFACE SAR
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Test specification: 802.11n-HT40-5270MHz-Body SAR-Top position
Environ Conditions: Temp(°C): 23
Humidity(%): 58
Atmospheric(mPa): 1009
Mains Power: 3.3VD?3 el Result Pass
Test Date: 04/29/2014
Tested by: David Zhang
Remarks: -
Frequency (MHz) 5270.000000
Relative permittivity (real part) 49.97
Conductivity (S/m) 5.52
Transmission Duty Factor 1.0
Probe SN 09/13 EPG176
Conversion Factor (dB) 5.69
Area Scan Resolution 8 mm
Zoom Scan Resolution dx=4mm, dy=4mm, dz=2mm
Zoom Scan Size 24x24x24 mm
Measurement Drifts (%) 1.760
Highest Extrapolated SAR (W/Kg) 1.442
SAR 1g (W/Kg) 0.267

Peak SAR Location

-7mm(x),18mm(y),4mm(z)
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Test specification: 802.11n-HT40-5670MHz-Body SAR-Top position
Environ Conditions: Temp(°C): 23
Humidity(%): 58
Atmospheric(mPa): 1009
Mains Power: 3.3VD?3 el Result Pass
Test Date: 04/29/2014
Tested by: David Zhang
Remarks: -

Frequency (MHz) 5670.000000

Relative permittivity (real part) 48.62

Conductivity (S/m) 5.76

Transmission Duty Factor 1.0

Probe SN 09/13 EPG176

Conversion Factor (dB) 5.69

Area Scan Resolution 8 mm

Zoom Scan Resolution dx=4mm, dy=4mm, dz=2mm

Zoom Scan Size 24x24x24 mm

Measurement Drifts (%) 3.81

Highest Extrapolated SAR (W/Kg) 1.504

SAR 1g (W/Kg) 0.328

Peak SAR Location -9mm(x),24mm(y),4mm(z)
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Test specification: 802.11n-HT40-5755MHz-Body SAR-Top position
Environ Conditions: Temp(°C): 23
Humidity(%): 58
Atmospheric(mPa): 1009

Mains Power: 3.3VD?3 el Result Pass

Test Date: 04/29/2014

Tested by: David Zhang

Remarks: -
Frequency (MHz) 5755.000000
Relative permittivity (real part) 48.37
Conductivity (S/m) 5.72
Transmission Duty Factor 1.0
Probe SN 09/13 EPG176
Conversion Factor (dB) 5.69
Area Scan Resolution 8 mm
Zoom Scan Resolution dx=4mm, dy=4mm, dz=2mm
Zoom Scan Size 24x24x24 mm
Measurement Drifts (%) -3.12
Highest Extrapolated SAR (W/Kg) 1.305
SAR 1g (W/Kg) 0.302
Peak SAR Location 4mm(x),0mm(y),4mm(z)
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Test specification: 802.11b-2437MHz-Body SAR-Right- position
Environ Conditions: Temp(°C): 23
Humidity(%): 58
Atmospheric(mPa): 1009

Mains Power: 3.3VD?3 el Result Pass

Test Date: 04/29/2014

Tested by: David Zhang

Remarks: -
Frequency (MHz) 2437.000000
Relative permittivity (real part) 51.63
Conductivity (S/m) 1.94
Transmission Duty Factor 1.0
Probe SN 09/13 EPG176
Conversion Factor (dB) 7.46
Area Scan Resolution 8 mm
Zoom Scan Resolution dx=4mm, dy=4mm, dz=2mm
Zoom Scan Size 24x24x24 mm
Measurement Drifts (%) 4.01
Highest Extrapolated SAR (W/Kg) 1.045
SAR 1g (W/Kg) 0.272
Peak SAR Location -7mm(x),18mm(y),4mm(z)
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Test specification: 802.11n-HT40-5230MHz-Body SAR-Right- position
Environ Conditions: Temp(°C): 23
Humidity(%): 58
Atmospheric(mPa): 1009
Mains Power: 3.3VD?3 el Result Pass
Test Date: 04/29/2014
Tested by: David Zhang
Remarks: -
Frequency (MHz) 5230.000000
Relative permittivity (real part) 50.03
Conductivity (S/m) 5.49
Transmission Duty Factor 1.0
Probe SN 09/13 EPG176
Conversion Factor (dB) 5.69
Area Scan Resolution 8 mm
Zoom Scan Resolution dx=4mm, dy=4mm, dz=2mm
Zoom Scan Size 24x24x24 mm
Measurement Drifts (%) -2.84
Highest Extrapolated SAR (W/Kg) 1.039
SAR 1g (W/Kg) 0.261
4mm(x),0mm(y),4mm(z)

Peak SAIR Location
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Test specification: 802.11n-HT40-5270MHz-Body SAR-Right- position
Environ Conditions: Temp(°C): 23
Humidity(%): 58
Atmospheric(mPa): 1009 .
Mains Power: 3.3VDC Result Pass
Test Date: 04/29/2014
Tested by: David Zhang
Remarks: -
Frequency (MHz) 5270.000000
Relative permittivity (real part) 4997
Conductivity (S/m) 5.52
Transmission Duty Factor 1.0
Probe SN 09/13 EPG176
Conversion Factor (dB) 5.69
Area Scan Resolution 8 mm

Zoom Scan Resolution

dx=4mm, dy=4mm, dz=2mm

=

Zoom Scan Size 24x24x24 mm
Measurement Drifts (%) -1.83
Highest Extrapolated SAR (W/Kg) 1.431
SAR 1g (W/Kg) 0.275
Peak SAIR Location 4mm(x),0mm(y),4mm(z)
!
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Test specification: 802.11n-HT40-5670MHz-Body SAR-Right-position
Environ Conditions: Temp(°C): 23
Humidity(%): 58
Atmospheric(mPa): 1009
Mains Power: 3.3VD?3 el Result Pass
Test Date: 04/29/2014
Tested by: David Zhang
Remarks: -
Frequency (MHz) 5670.000000
Relative permittivity (real part) 48.62
Conductivity (S/m) 5.76
Transmission Duty Factor 1.0
Probe SN 09/13 EPG176
Conversion Factor (dB) 5.69
Area Scan Resolution 8 mm
Zoom Scan Resolution dx=4mm, dy=4mm, dz=2mm
Zoom Scan Size 24x24x24 mm
Measurement Drifts (%) -2.10
Highest Extrapolated SAR (W/Kg) 1.528
SAR 1g (W/Kg) 0.243
Peak SAR Location 4mm(x),0mm(y),4mm(z)
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Test specification: 802.11n-HT40-5755MHz-Body SAR-Right-position
Environ Conditions: Temp(°C): 23
Humidity(%): 58
Atmospheric(mPa): 1009
Mains Power: 3.3VD?3 el Result Pass
Test Date: 04/29/2014
Tested by: David Zhang
Remarks: -
Frequency (MHz) 5755.000000
Relative permittivity (real part) 48.37
Conductivity (S/m) 5.72
Transmission Duty Factor 1.0
Probe SN 09/13 EPG176
Conversion Factor (dB) 5.69
Area Scan Resolution 8 mm
Zoom Scan Resolution dx=4mm, dy=4mm, dz=2mm
Zoom Scan Size 24x24x24 mm
Measurement Drifts (%) -1.93
Highest Extrapolated SAR (W/Kg) 1.375
SAR 1g (W/Kg) 0.261
Peak SAR Location 4mm(x),-2mm(y),6mm(z)
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SAR Measurement Plots — Additional measurement on worst configuration

Test specification: 802.11b-2412MHz-Body SAR-Top-position
Environ Conditions: Temp(°C): 23
Humidity(%): 58
Atmospheric(mPa): 1009
Mains Power: aane Result Pass
Test Date: 04/29/2014
Tested by: David Zhang
Remarks: -
Frequency (MHz) 2412.000000
Relative permittivity (real part) 51.98
Conductivity (S/m) 1.86
Transmission Duty Factor 1.0
Probe SN 09/13 EPG176
Conversion Factor (dB) 7.46
Area Scan Resolution 8 mm
Zoom Scan Resolution dx=5mm, dy=5mm, dz=4mm
Zoom Scan Size 24x24x24 mm
Measurement Drifts (%) 3.71
Highest Extrapolated SAR (W/Kg) 0.982
SAR 1g (W/Kg) 0.235
Peak SAR Location 4mm(x),0mm(y),4mm(z)
B
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Test specification: 802.11b-2462MHz-Body SAR-Top-position
Environ Conditions: Temp(°C): 23
Humidity(%): 58
Atmospheric(mPa): 1009

Mains Power: 3.3VD?3 el Result Pass

Test Date: 04/29/2014

Tested by: David Zhang

Remarks: -
Frequency (MHz) 2462.000000
Relative permittivity (real part) 51.85
Conductivity (S/m) 1.88
Transmission Duty Factor 1.0
Probe SN 09/13 EPG176
Conversion Factor (dB) 7.46
Area Scan Resolution 8 mm
Zoom Scan Resolution dx=5mm, dy=5mm, dz=4mm
Zoom Scan Size 24x24x24 mm
Measurement Drifts (%) -3.81
Highest Extrapolated SAR (W/Kg) 0.752
SAR 1g (W/Kg) 0.269
Peak SAR Location Smm(x),2mm(y),4mm(z)
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Test specification: 802.11n-HT40-5510MHz-Body SAR-Top- position
Environ Conditions: Temp(°C): 23
Humidity(%): 58
Atmospheric(mPa): 1009
Mains Power: 3.3VD?3 el Result Pass
Test Date: 04/29/2014
Tested by: David Zhang
Remarks: -
Frequency (MHz) 5510.000000
Relative permittivity (real part) 49.06
Conductivity (S/m) 5.61
Transmission Duty Factor 1.0
Probe SN 09/13 EPG176
Conversion Factor (dB) 5.69
Area Scan Resolution 4 mm
Zoom Scan Resolution dx=4mm, dy=4mm, dz=2mm
Zoom Scan Size 24x24x24 mm
Measurement Drifts (%) -3.01
Highest Extrapolated SAR (W/Kg) 0.852
SAR 1g (W/Kg) 0.305
Peak SAR Location 7mm(x),2mm(y),4mm(z)
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Test specification: 802.11n-HT40-5550MHz-Body SAR-Top- position
Environ Conditions: Temp(°C): 23
Humidity(%): 58
Atmospheric(mPa): 1009
Mains Power: 3.3VD?3 el Result Pass
Test Date: 04/29/2014
Tested by: David Zhang
Remarks: -
Frequency (MHz) 5550.000000
Relative permittivity (real part) 48.81
Conductivity (S/m) 5.70
Transmission Duty Factor 1.0
Probe SN 09/13 EPG176
Conversion Factor (dB) 5.69
Area Scan Resolution 4 mm
Zoom Scan Resolution dx=4mm, dy=4mm, dz=2mm
Zoom Scan Size 24x24x24 mm
Measurement Drifts (%) 2.98
Highest Extrapolated SAR (W/Kg) 0.798
SAR 1g (W/Kg) 0.297
Peak SAR Location 7mm(x),4mm(y),4mm(z)
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