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1. Introduction

The Motorola Mobile Devices Business ADR Test Services Laboratory has performed measurements of the
maximum potential exposure to the user of the portable cellular phone covered by this test report. The Specific
Absorption Rate (SAR) of this product was measured. The portable cellular phone was tested in accordance with
[1], [4] and [5]. The SAR values measured for the portable cellular phone are below the maximum recommended
levels of 1.6 W/kg in a 1g average set in [3] and 2.0W/kg in a 10g average set in [2].

For ANSI / IEEE C95.1 (19), the final stand-alone SAR reading for this are shown below. These measurements
were performed using a Dasy4™ v4.7 system manufactured by Schmid & Partner Engineering AG (SPEAG), of
Zurich Switzerland.

Transmit Band Head Body Mobile Hotspot
SAR (19 ") | SAR(19%hg) | SAR (19 %)
GSM 850 0.05 0.21 0.21
GSM 1900 0.47 0.58 0.58
Wi-Fi 2.45 GHz 0.44 0.36 0.40

2. Description of the Device Under Test

2.1  Antenna description

Main Antenna (GSM)

Type Internal
Location Back Surface, Bottom of the Phone
Dimensions Lepgth 56 mm
Width 10 mm

WiFi / Bluetooth Antenna

Type Internal
Location Back Surface, Leftt Edge of the Phone
Dimensions Lef‘gth 1 mm
Width 18.4 mm
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2.2

2.3
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Device description

Serial Number(s)

356472040013192 (GSM conducted power measurements & All SAR testing)

356472040014364 (Wi-Fi / Bluetooth conducted power measurements)

Production Unit or
Identical Prototype
(47 CFR 82..908)

Identical Prototype

Device Category Portable
Mode(s) of GSM GSM Wi-Fi
Operation 850 1900 | so2.11bigm | Bluetooth
Vodutation GMSK GMSK BPSK GFSK
ode(s)
Maximum Output
Power Setting 33.0dBm 30.0dBm 19.2 dBm 8.4 dBm
Duty Cycle 1:8 1:8 1:1 1:1
Transmitting 824.2 - 1850.2 - 2412.0 - 2402.0 -
Frequency 848.8 1909.8 2462.5 2483.5
Range(s) MHz MHz MHz MHz
GPRS/EDGE Class 12 (4 uplink timeslots; 4
(€33),% PELE) downlink timeslots; 5 total timeslots per frame)
Functionality

Class B (DTM not supported)

Device Conducted Power Measurements

2.3.1 GSM Mode Target Power Levels®

Mode(s) of

Operation GPRS 850 GPRS 1900 EDGE 850 EDGE 1900

Modulation GMSK GMSK 8PSK 8PSK

Maximum
Output Power 33.0 | 29.7 27.5 26.3 | 30.0 | 26.7 24.9 23.1 | 27.0 | 234 22.0 21.1 26.0 22.9 21.5 20.1
Setting (dBm)
Time Average
Output Power 240 | 23.7 23.2 233 | 21.0 | 20.7 20.6 20.1 | 18.0 | 174 17.7 18.1 17.0 16.9 17.2 17.1
Setting (dBm)

Duty Cycle 1:8 2:8 3:8 4:8 1:8 2:8 3:8 4:8 2:8 3:8 4:8 1:8 2:8 3:8 4:8
Transmitting

Frequency 824.2 - 848.8 MHz 1850.2 - 1909.8 MHz 824.2 - 848.8 MHz 1850.2- 1909.8 MHz

Range(s)

! Bolded entries indicate data mode configurations of highest time-average power output per band and data mode
type, and thus were utilized for SAR testing in this report.
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2.3.2 Measured GSM Mode Conducted Power Levels

Peak Conducted power (dBm)
for GSM modes

Band | Channel GSM GPRS GPRS GPRS EDGE EDGE EDGE EDGE
CS Voice PS Data PS Data PS Data PS Data PS Data PS Data PS Data
(1 Slot) (2 Slots) (3 Slots) (4 Slots) (1 Slots) (2 Slots) (3 Slots) | (4 Slots)

128 33.20 29.63 27.70 26.10 27.16 23.43 21.83 20.97

850 190 33.19 29.77 27.62 25.34 27.16 23.23 21.80 20.98
251 32.93 29.54 27.68 26.41 27.10 23.56 21.80 21.12

512 30.15 26.71 25.02 23.05 25.82 22.93 21.70 20.30

1900 661 30.08 26.43 24.86 22.90 26.16 22.98 21.70 20.20
810 30.12 26.64 24.93 22.90 25.80 22.97 21.70 20.20

Time Averaged Conducted power (dBm)
for GSM modes

Band | Channel GSM GPRS GPRS GPRS EDGE EDGE EDGE EDGE
CS Voice PS Data PS Data PS Data PS Data PS Data PS Data PS Data

(1 Slot) (2 Slots) (3 Slots) (4 Slots) (1 Slots) (2 Slots) (3 Slots) | (4 Slots)

128 24.20 23.63 23.40 23.10 18.16 17.43 17.53 17.97

850 190 24.19 23.77 23.32 22.34 18.16 17.23 17.50 17.98
251 23.93 23.54 23.38 23.41 18.10 17.56 17.50 18.12

512 21.15 20.71 20.72 20.05 16.82 16.93 17.40 17.30

1900 661 21.08 20.43 20.56 19.90 17.16 16.98 17.40 17.20
810 21.12 20.64 20.63 19.90 16.80 16.97 17.40 17.20
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2.3.3 Wi-Fi 802.11 modes

Per “SAR Measurement Procedures for 802.11 a/b/g Transmitters” (FCC KDB pub. 248227), power measurements
were performed for 802.11 operational modes. The conducted power measurements for each mode are shown in
the table below. SAR testing for 802.11 modes was performed with the transmitter mode and data rate set to the
configurations highlighted in bold below. The head and body positions that resulted in the highest SAR values were
further tested on the additional channels and higher data rates highlighted in blue in the tables below.

Conducted Power (dBm) for
802.11b Mode Data Rates

1 2 5.5 11
Mbps | Mbps | Mbps | Mbps
1 17.73 | 17.88 | 18.91 | 19.01

Band Channel

Wi-Fi
2450 6 17.97 | 18.13 ] 19.12 | 19.17
MHz 11 [17.83[17.86 [ 19.04 | 18.89
Conducted Power (dBm) for 802.11g Mode Data Rates
Band Channel
6 9 12 18 24 36 48 54
Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps
Wi-Fi 1 17.68 | 17.65 | 17.18 17.2 15.73 | 15.69 | 14.38 | 14.34
2450 6 1791 | 17.84 | 17.43 | 17.42 | 1593 | 15.87 | 14.55 | 14.55
MHz 11 17.63 | 17.71 | 17.27 | 17.37 | 15.82 | 15.85 | 14.38 | 14.75
Conducted Power (dBm) for 802.11n Mode Data Rates
(20 MHz Channel, 800 ns Guard Interval)
Band Channel
6.5 13 19.5 26 39 52 58.5 65
Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps
Wi-Fi 1 1759 | 17.23 | 17.22 | 15.65 | 15.64 | 14.17 14.1 13.24
2450 6 17.83 | 17.43 | 17.46 | 15.74 | 15.87 | 14.18 | 14.29 | 13.45
MHz 11 17.68 | 17.16 | 17.36 | 15.74 | 15.75 | 14.14 | 14.15 | 13.23
Conducted Power (dBm) for 802.11n Mode Data Rates
(20 MHz Channel, 400 ns Guard Interval)
Band Channel
7.2 144 21.6 28.8 43.3 57.7 65 72.2
Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps
Wi-Fi 1 17.53 17.1 17.13 | 15.56 | 15.71 | 14.17 | 14.15 | 13.32
2450 6 17.74 | 17.34 | 17.34 | 15.87 | 15.85 | 1451 | 14.39 | 13.53
MHz 11 17.59 | 17.09 | 17.17 | 15.54 | 15.69 15.2 14.18 | 13.37
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2.3.4 Evaluation of Bluetooth Transmitter (GSM and Bluetooth)

Per "SAR Evaluation Considerations for Handsets with Multiple Transmitters and Antennas" (FCC KDB pub.
648474), the necessity of stand-alone and simultaneous SAR testing was evaluated for the Bluetooth transmitter of
the device under test. Note that Bluetooth mode is not intended for use in configurations against the head, and this
evaluation considers only the body-worn configurations.

The conditions under which the device under test can be excluded from stand-alone and simultaneous SAR testing,
per FCC KDB pub. 648474, are summarized as follows:

Table 1 - Crurpiur Power Threslbalds for Unlicensed Tramsminers

145 515-5238 547 - 585 GHz
Py |I"-| -'M\.' & 5 miy

Drewvce cmipen power should be rounded 1o the nearesst @%W 10 compare with valoes speeified im thas able

Table 2 - Summary of SAR Evaluation Requirements for a Cell Phone with Mubtiple Tranumdtters

Individual Trantmiite ] _ Simulaneoms Tramsmisibom

Licemsad SAR ot pequsred

_Trapsmiites Bt 2l pguied Unlsceped oply
> when smpd-alons 1-§ SAR & mot
When thers 18 no unyaltansons Eaninmsison - required and smienna i oo
otispit < S0 SAR not requared from othier AnteRnas
3 ousput > &1 stand-alone SAR required Licensed & Ulicensed
= when the wun of the 1-g SAK ks -
Whets ihere 15 vimmiltsnsous irsnsemivon 16 Wiy for all Sl e e
Stapd-alons SAR not required wien transishng ilenng
> oousput £ 2 Pry and antenma ax 2 5.0 cm | o when SAR 1o peak  locanen
Eronn other mnbesman separation mate af sanaltameos
o output < Peg and aniepns 5 > 35 om from transmutiing antepns par s 003
Unbcensed otlser antemnas SAR pequared
Trammiers | © ousput = Py and antesma i < 15 em from | Ljcenyad & Uislicensad

other anleumiy, eack wath esher outpal | 4o pairs with SAR 1o peak

povwer = Praror 1-g SAR < 1.2 Wikg locaticn separahon talva = 0.3 test
Celyeryas stapil-alones SAR 5t peqiged only requered for the confipurahon
that resalts 1= the highest SAR m
sland-alome  sonfigaraton lor  each
wireless mode ansd exposire dondahion
o [ "

When stand-alone SAR 1% requmed

= tesk SAR om kaphest outpul chamme| for each
wreless misde and exposure coudhizon

3 I SAR for heghest oofput chanme] g = 50% | s
of SAR kit evalite s8]l chagsels | | _' "
mecordiig 1o ormal procedares

Per the highlighted criteria:

*The highest output conducted power measured for Bluetooth on the device under test is 8.4 mW [< 12 mW].
*The separation distance between the Bluetooth antenna and the main antenna is 39.85 mm [> 2.5 cm].

Based on the output power of the Bluetooth transmitter and its antenna separation distance from the primary

antenna, neither stand-alone nor simultaneous SAR measurements are required for the device under test. Pictorial
representation of the antenna locations and separation distance are given in Exhibit 7d.
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3. Test Equipment Used

3.1 Dosimetric System

The Motorola Mobile Devices Business ADR Test Services Laboratory utilizes a Dosimetric Assessment System
(Dasy4™ v4.7) manufactured by Schmid & Partner Engineering AG (SPEAG™), of Zurich Switzerland. All the
SAR measurements are taken within a shielded enclosure. The overall 10g RSS uncertainty of the measurement
system is £10.8% (K=1) with an expanded uncertainty of +21.6% (K=2). The overall 1g RSS uncertainty of the
measurement system is +11.1% (K=1) with an expanded uncertainty of +22.2% (K=2). The measurement
uncertainty budget is given in Appendix 7. Per IEEE 1528, this uncertainty budget is applicable to the SAR range of
0.4W/kg to 10W/Kkg.

The list of calibrated equipment used for the measurements is shown in the following table.

Description Serial Number Cal Due Date
DASY4™ DAE V1 SN 702 14-Apr-2012
E-Field Probe ES3DV3 SN 3037 13-Apr-2012
DASY4™ DAE V1 SN 434 13-Jan-2012
E-Field Probe ES3DV3 SN 3115 12-Jan-2012
S.A.M. Phantom used for 800 MHz TP-1131
S.A.M. Phantom used for 1900/2450MHz TP-1318
S.A.M. Phantom used for 1900/2450MHz TP-1319
. N . 422tr 18-Mar-2012
Dipole Validation Kit, DVV835V2 4341 9-Mar-2012
. N . 250tr 17-Mar-2012
Dipole Validation Kit, D\VV1800V2 71t 8-Mar-2012
Dipole Validation Kit, DVV2450V2 863 17-Mar-2012
3.2  Additional Equipment
Description Serial Number Cal Date Cal Due Date
Signal Generator HP8648C 3847A04982 Nov-18-2009 | Nov-18-2011
Power Meter E4419B GB39510900 Mar-28-2011 Mar-28-2013
Power Sensor #1 - E9301A US39210918 Oct-25-2010 Oct-25-2011
Power Sensor #2 - E9301A US39210917 Oct-25-2010 Oct-25-2011
Network Analyzer HP8753ES US39171846 May-19-2011 | May-19-2012
Dielectric Probe Kit HP85070C US99360070
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4, Electrical parameters of the tissue simulating liquid

Prior to conducting SAR measurements, the relative permittivity, ¢, and the conductivity, o, of the tissue simulating
liquids were measured with a HP85070 Dielectric Probe Kit These values, along with the temperature of the
simulated tissue are shown in the table below. The recommended limits for permittivity and conductivity are also
shown. A mass density of p=1g/cm3 was entered into the system in all the cases. It can be seen that the measured
parameters are within tolerance of the recommended limits specified in [1] and [5].

E-field probes calibrated at 1810 MHz were used for "1900 MHz" band (1850 MHz - 1910 MHz) SAR
measurements. FCC KDB pub. 450824 provides additional requirements on page 3 of 6 for SAR testing that is
performed with probe calibration points that are more than 50 MHz removed from the measured bands. The KDB
requires; “(2) When nominal tissue dielectric parameters are specified in the probe calibration data, the tissue
dielectric parameters measured for routine measurements should be less than the target Er and higher than the target
Sigma values to minimize SAR underestimations”. The 1900 MHz simulated tissues listed below meet these
criteria.

The list of ingredients and the percent composition used for the tissue simulates are indicated in the table below.

835MHz/ | 835MHz/ 1800MHz / 1800 MHz /
00MHz | 900MHz | 1900MHz | 1900MHz | “P0M2 24%(’02’)'/"'2
Ingredient Head Body Head Body
Sugar 57 449 -- -- -- --
DGBE - -- 47 30.8 - 30
Diacetin -- -- -- -- 51
Water 40.45 53.06 52.62 68.8 48.75 70
Salt 1.45 0.94 0.38 0.4 0.15 --
HEC 1 1 -- -- -- --
Bact. 0.1 0.1 - -- 0.1 --
Dielectric Parameters
f Tissue
(MHz) type Limits / Measured g c (S/m) Temp (°C)
q Measured, 7/23/2011 40.8 0.90 19.6
a2 Head R ecommended Limits | 39.4-436 | 0.86-0.95 18-25
q Measured, 7/29/2011 54.1 0.99 19.3
Body Recommended Limits 52.4-58.0 [ 0.92-1.02 18-25
q Measured, 7/22/2011 38.5 1.46 20.1
1880 Hea Recommended Limits 38.0-40.0 [ 1.40-147 18-25
q Measured, 7/29/2011 515 1.57 19.6
Body ™ Recommended Limits | 50.6-533 | 152- 1.60 18-25
d Measured, 9/9/2011 37.5 1.88 19.7
2450 Hea Recommended Limits 37.2-411 [ 1.71-1.89 18-25
Body Measured, 9/8/2.01'1 52.4 1.93 19.5
Recommended Limits 50.0-55.3 [ 1.85-2.05 18-25
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5. System Accuracy Verification

A system accuracy verification of the DASY4™ was performed using the measurement equipment listed in Section
3.1. The daily system accuracy verification occurs within the flat section of the SAM phantom.

A SAR measurement was performed to verify the measured SAR was within +10% from the target SAR indicated
in Appendix 8. These frequencies are within £10% of the compliance test mid-band frequency as required in [1]
and [5]. The test was conducted on the same days as the measurement of the DUT. Recommended limits for
permittivity and conductivity, specified in [5], are shown in the table below. The obtained results from the system
accuracy verification are also displayed in the table below. SAR values are normalized to 1W forward power
delivered to the dipole. It is seen that the system is operating within its specification, as the results are within
acceptable tolerance of the reference values. The distributions of SAR compare well with those of the reference
measurements (see Appendix 1). The tissue stimulant depth was verified to be 15.0cm +0.5cm. Z-axis scans
showing the SAR penetration are also included in Appendix 1.

The following probe conversion factors were used on the E-Field probe(s) used for the system accuracy verification
measurements:

Description Serial f Conversion | Cal Cert
Number (MHz) Factor pg #

SN 3037 835-Body 6.08 6 of 11

. 1810-Body 4.87 6of 11

E-Field Probe 835 5.87 5of 11

ES3DV3 SN 3115 1810 5.02 5 of 11

2450 50f 11

2450-Body 4,12 6 of 11

f SAR (W/kg), Dielectric Parameters Ambient Tissue
(MHz) Description lgram & 6 (S/m) | Temp (°C) | Temp (°C)

Measured, 7/23/2011 9.65 40.8 0.90 20.8 21.1
835 Recommended Limits 9.33+10% 39.4-43.6 0.86 - 0.95 18-25 18-25
Measured, 7/29/2011 9.90 54.1 0.99 21.0 20.0
Recommended Limits 10.0£10% 52.4 -58.0 0.92-1.02 18-25 18-25
Measured, 7/22/2011 40.2 38.9 1.37 20.7 19.8
1800 Recommended Limits 38.6+10% 38.0-420 1.33-1.47 18-25 18-25
Measured, 7/29/2011 37.55 51.8 1.47 20.8 20.0
Recommended Limits 37.9+10% 50.6 - 56.0 1.44-1.60 18-25 18-25
Measured, 9/8/2011 57.0 375 1.88 21.2 20.3
2450 Recommended Limits 54.2+10% 37.2-41.1 1.71-1.89 18-25 18-25
Measured, 9/8/2011 56.0 52.4 1.93 21.0 20.3
Recommended Limits 52.8+10% 50.0 - 55.3 1.85-2.05 18-25 18-25
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6. Test Results

The test sample was operated using an actual transmission through a base station simulator. The base station
simulator was setup to the proper channel, transmitter power level and transmit mode of operation. The phone was
tested in the configurations stipulated in [1], [4] and [5]. The phone was positioned into these configurations using
the device holder supplied with the DASY4™ SAR measurement system The measured dielectric constant of the
material used for the device holder is less than 2.9 and the loss tangent is less than 0.02 (x 30%) at 850MHz. The
default settings for the “coarse” and “cube” scans were chosen and used for measurements. The grid spacing of the
course scan was set to 15 mm as shown in the SAR plots included in Appendix 2 and 3. Please refer to the
DASY4™ manual for additional information on SAR scanning procedures and algorithms used.

The DUT covered by this report has the following battery options:
SNN5891A - 1600 mAH Battery

All configurations were SAR tested on Channel 6 in the WiFi mode because this channel measured the highest in
conducted power. All configurations that measure > 0.8 W/Kkg are repeated using WiFi channels 1 & 6. In addition,
is all measurements are < 0.8 W/kg, the configurations that resulted in the highest measured SAR for this channel
were repeated using WiFi channels 1 & 6.

6.1 Head Adjacent Test Results

The SAR results shown in tables 1 through 4 are maximum SAR values averaged over 1 gram of phantom tissue, to
demonstrate compliance to [3] and also over 10 grams of phantom tissue, to demonstrate compliance to the [6]. Also
shown are the temperature of the simulated tissue after the test, the measured drift and the extrapolated SAR. The
exact method of extrapolation is Extrapolated SAR = Measured SAR * 10°(-drift/10). The SAR reported at the end
of the measurement process by the DASY4™ measurement system can be scaled up by the measured drift to
determine the SAR at the beginning of the measurement process. This is the most conservative SAR because it
corresponds to the average output power at the beginning of the SAR test. This extrapolation has been done because
when the DUT is operating properly it may exhibit a slump in radiated power and SAR over time. This is verified
by measuring the SAR drift after the test.

Per "SAR Evaluation Considerations for Handsets with Multiple Transmitters and Antennas" (FCC KDB pub.
648474), the necessity of stand-alone and simultaneous SAR testing was evaluated for the licensed and unlicensed
transmitters of the device under test.

By device design the GSM transmitter may operate simultaneously with the Wi-Fi 802.11 transmitter. The
separation distance between the Wi-Fi 802.11/Bluetooth antennas and the GSM antenna 39.85 mm. Pictorial
representations of the antenna locations and separation distances are given in Exhibit 7d.

For the transmitters requiring stand-alone SAR testing (GSM and Wi-Fi 802.11), the KDB guidelines direct that if
the sum of the 1g SAR measured for the simultaneously transmitting antennas is less than the SAR limit, SAR
evaluation for simultaneous transmission is not required. Each of the tables below also presents the simple
summation of the GSM and WiFi SAR values for simultaneous transmission evaluation. Each of these summations
is below the SAR limit.

The left head and right head SAR contour distributions are similar. Because of this similarity, the cheek/touch and
15° tilt test conditions with the highest SAR values in each band are indicated as bold numbers in the following
tables and are included in Appendix 2. All other test conditions measured lower SAR values than those included in
Appendix 2.

The SAR measurements were performed using the SAM phantoms listed in section 3.1. Since the same phantoms

and simulated tissue were used for the system accuracy verification and the device SAR measurements, the Z-axis
scans included in Appendix 1 are applicable for verification of simulated tissue depth to be 15.0cm +0.5¢cm.
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The following probe conversion factors were used on the E-Field probe(s) used for the head adjacent
measurements:

Descrintion Serial f Conversion | Cal Cert
P Number (MH2z) Factor pg #
835 5.87 50f 11
E-Field Probe
ES3DV3 SN 3115 1810 5.02 50f11
2450 4.39 50f11
Left Head Cheek Position
10g SAR value 19 SAR value
f Temp Drift Measured Extrapolated Measured Extrapolated
(MHz) Description
GSM Channel 128
850 Channel 190
Channel 251
Channel 512 \
GSM 1900 |  Channel 661 -0.135 0.273 0.453
Channel 810
Channel 1 20.1 0.068 0.185 0.19 0.407 0.41
WI-FI 2450
1 Mbps Channel 6 20.1 0.252 0.183 0.18 0.404 0.40
Channel 11 20.1 0.083 0.17 0.17 0.378 0.38
Channel 1 20.1 0.125 0.182 0.18 0.397 0.40
WI-FI 2450
5.5 Mbps Channel 6 19.7 0.133 0.196 0.20 0.442 0.44
Channel 11 19.7 0.096 0.146 0.15 0.332 0.33
Channel 1 20.1 | 0.076 0.198 0.20 0.435 0.44
WI-FI 2450
11 Mbps Channel 6 20.1 -0.016 0.169 0.17 0.374 0.38
Channel 11 20.1 -0.029 0.17 0.17 0.38 0.38
WIFI +
GSM 850 0.49
WIFI +
GSM 1900 0.91

Table 1: SAR measurement results at the highest possible output power, measured in a head cheek position
against the ICNIRP and ANSI SAR Limit.

Exhibit 11 Page 12 of 31



MOTOROLA, INC. Portable Cellular Phone SAR Test Report Number: 24608-1F Rev. C

Right Head Cheek Position
10g SAR value 19 SAR value
f Measured Extrapolated Measured Extrapolated
(MH2z) Description kg /kg
GSM Channel 128
850 Channel 190
Channel 251
Channel 512
GSM 1900 Channel 661
Channel 810
Channel 1
WI-FI 2450
1 Mbps Channel 6
Channel 11

WIFI +
GSM 850
WIFI +
GSM 1900 0.74
Table 2: SAR measurement results at the highest possible output power, measured in a head cheek position
against the ICNIRP and ANSI SAR Limit.

0.35

Left Head 15° Tilt Position
10g SAR value 19 SAR value
f Measured Extrapolated Measured Extrapolated
(MH2z) Description W/kg /kg kg kg
GSM Channel 128
850 Channel 190
Channel 251
Channel 512
GSM 1900 Channel 661
Channel 810
Channel 1
WI-FI 2450
LF250 T Crannel g 00912 | 00325 00607 | 006 |
Channel 11
WIFI +
GSM 850
WIFI +
GSM 1900 0.27

Table 3: SAR measurement results at the highest possible output power, measured in a head 15° Tilt position
against the ICNIRP and ANSI SAR Limit.
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Right Head 15° Tilt Position

10g SAR value 19 SAR value
f Measured Extrapolated Measured Extrapolated
(MH2) Description (W/kg) (W/kg) (W/kg) (W/kg)
Channel 128
ot Channel 190
Channel 251
Channel 512
GSM 1900 Channel 661
Channel 810
Channel 1
N Mope | Chamnel 6
Channel 11

WIFI +

GSM 850 0.10
WIFI +

GSM 1900 0.26

Table 4: SAR measurement results at the highest possible output power, measured in a head 15° Tilt position
against the ICNIRP and ANSI SAR Limit.

6.2 Body Worn Test Results

The SAR results shown in tables 5 and 8 are maximum SAR values averaged over 1 gram of phantom tissue, to
demonstrate compliance to [3] and also over 10 grams of phantom tissue, to demonstrate compliance to the [6].
Also shown are the temperature of the test facility during the test, the temperature of the tissue simulate after the
test, the measured drift and the extrapolated SAR. The exact method of extrapolation is Extrapolated SAR =
Measured SAR * 107(-drift/10). The SAR reported at the end of the measurement process by the DASY4™
measurement system can be scaled up by the measured drift to determine the SAR at the beginning of the
measurement process. This is the most conservative SAR because it corresponds to the average output power at the
beginning of the SAR test. This extrapolation has been done because when the DUT is operating properly it may
exhibit a slump in radiated power and SAR over time. This is verified by measuring the SAR drift after the test.

Per "SAR Evaluation Considerations for Handsets with Multiple Transmitters and Antennas" (FCC KDB pub.
648474), the necessity of stand-alone and simultaneous SAR testing was evaluated for the licensed and unlicensed
transmitters of the device under test.

By device design the GSM transmitter may operate simultaneously with the Wi-Fi 802.11 transmitter. The
separation distance between the Wi-Fi 802.11/Bluetooth antennas and the GSM antenna is 39.85 mm. Pictorial
representations of the antenna locations and separation distances are given in Exhibit 7d.

For the transmitters requiring stand-alone SAR testing (GSM and Wi-Fi 802.11), the KDB guidelines direct that if
the sum of the 1g SAR measured for the simultaneously transmitting antennas is less than the SAR limit, SAR
evaluation for simultaneous transmission is not required. Each of the tables below also presents the simple
summation of the GSM and WiFi SAR values for simultaneous transmission evaluation. Each of these summations
is below the SAR limit.

The test conditions that produced the highest SAR values in each band are indicated as bold numbers in the

following tables and are included in Appendix 3. All other test conditions measured lower SAR values than those
included in Appendix 3.
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A “flat” phantom was for the body-worn tests. This “flat” phantom is made out of 1” thick natural High Density
Polyethylene with a thickness at the bottom equal to 2.0mm. It measures 52.7cm(long) x 26.7cm(wide) X
21.2cm(tall).

The tissue stimulant depth was verified to be 15.0cm +£0.5cm. The same device holder described in section 6 was
used for positioning the phone. The functional accessories were divided into two categories, the ones with metal
components and the ones with non-metal components. For non-metallic component accessories’, testing was
performed on the accessory that displayed the closest proximity to the flat phantom. Each metallic component
accessory, if any, was checked for uniqueness of metal component so that each is tested with the device. If multiple
accessories shared an identical metal component, only the accessory that dictates the closest spacing to the body
was tested. The cellular phone was tested with a headset connected to the device for all body-worn SAR
measurements.

There are no Body-Worn Accessories available for this phone at the time of testing hence the device was tested per
the supplement C testing guidelines for devices that do not have body worn accessories. A separation distance of
10mm between the device and the flat phantom was used for testing body-worn SAR. The device was tested with
the front and back of the device facing the phantom. Both sides of the device were tested for Body SAR for the
purpose of including the SAR evaluation for body-worn accessories that support the device with the front side
facing the user.

The following probe conversion factors were used on the E-Field probe(s) used for the body worn measurements:

D Serial f Conversion | Cal Cert
P Number (MHz) Factor pg #
) 835 6.08 6 of 11
E-Field Probe SN 3037
ES3DV3 1810 4.87 6 of 11
SN 3115 2450 4,12 6 of 11
Exhibit 11 Page 15 of 31




MOTOROLA, INC. Portable Cellular Phone SAR Test Report Number: 24608-1F Rev. C

Body-Worn; Front of Phone 10mm from Phantom

10g SAR value 1g SAR value
f Temp Drift Measured | Extrapolated Measured Extrapolated

(MHz) Description °C dB /k /k /k /k
GPRS Channel 128

850 Channel 190 19.8 -0.258 0.0501 0.05 0.0665 0.07
Class8 | Channel 251
GPRS Channel 512

1900 Channel 661 19.7 -0.362 0.231 0.25 0.376 0.41
Class8 | Channel 810

WI-FI Channel 1

2450 Channel 6 20.0 -0.065 0.0366 0.04 0.0643 0.07
1 Mbps Channel 11

Table 5: SAR measurement results at the highest possible output power, measured in a body-worn position
against the ICNIRP and ANSI SAR Limit.

Body-Worn; Back of Phone 10mm from Phantom

10g SAR value 1g SAR value
f Temp Drift Measured Extrapolated Measured Extrapolated
(MH2z) Description dB kg kg W/kg W/kg
GPRS 850 Channel 128
Claes. |- Clamel 10 00825 |__0153
anne

GPRS Channel 512

1900 | Channel 661 00576 | 0312 0575

Class 8

Channel 810
Channel 1

WI-FI 2450

I Mbps | Channel 6 00537 |  0.167 0.357
Channel 11

Table 6: SAR measurement results at the highest possible output power, measured in a body-worn position
against the ICNIRP and ANSI SAR Limit.
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6.3  Mobile Hotspot Test Results

The DUT is capable of functioning as a Wi-Fi to Cellular mobile hotspot. Additional SAR testing was performed
according to KDB pub 941225 DO06. Testing was performed with a separation of 1 cm between the DUT and the
“flat” phantom. The DUT was positioned for SAR tests with the front and back surfaces facing the phantom, and
also with the edges facing the phantom in which the transmitting antenna is < 2.5 cm from the edge. Each transmit
band was utilized for SAR testing. The tested mode has been selected within each band that exhibits the highest
time average output power shown in section 2.2.

PCR Layout for all the antennas
47 8mm

H,fGPS antenna

Div antenna

21.3mm

p—— BT/WiFi antenna

39.9mm

The SAR results shown in tables 7 through 11 are maximum SAR values averaged over 1 gram of phantom tissue,
to demonstrate compliance to [3] and also over 10 grams of phantom tissue, to demonstrate compliance to [6]. Also
shown are the temperature of the simulated tissue after the test, the measured drift and the extrapolated SAR. The
exact method of extrapolation is Extrapolated SAR = Measured SAR * 10019 The SAR reported at the end of
the measurement process by the DASY4™ measurement system can be scaled up by the measured drift to determine
the SAR at the beginning of the measurement process. This is the most conservative SAR because it corresponds to
the average output power at the beginning of the SAR test. This extrapolation has been done because when the DUT
is operating properly it may exhibit a slump in radiated power and SAR over time. This is verified by measuring the
SAR drift after the test.

Per "SAR Evaluation Considerations for Handsets with Multiple Transmitters and Antennas" (FCC KDB pub.
648474), the necessity of stand-alone and simultaneous SAR testing was evaluated for the licensed and unlicensed
transmitters of the device under test.

For the transmitters requiring stand-alone SAR testing (GSM and Wi-Fi 802.11), the KDB guidelines direct that if
the sum of the 1g SAR measured for the simultaneously transmitting antennas is less than the SAR limit, SAR
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evaluation for simultaneous transmission is not required. Further, if the SAR-to-peak-location separation ratio for
two simultaneously transmitting antennas is less than 0.3 then SAR measurement for simultaneous transmission is
likewise not required. The distance between the hotspots was measured using SPEAG Technical Note TN-110209

The test conditions that produced the highest SAR values in each band are indicated as bold numbers in the
following tables and are included in Appendix 4. All other test conditions measured lower SAR values than those
included in Appendix 4.

A “flat” phantom was for the Mobile Hotspot Mode tests. This “flat” phantom is made out of 1” thick natural High
Density Polyethylene with a thickness at the bottom equal to 2.0 mm. It measures 52.7 cm(long) x 26.7 cm(wide) x
21.2 cm(tall).

The simulated tissue depth was verified to be 15.0 cm £ 0.5 cm for frequencies below 3 GHz. The same device
holder described in section 6 was used for positioning the phone.

The following probe conversion factors were used on the E-Field probe(s) used for the Mobile Hotspot Mode
measurements:

esae Serial f Conversion [ Cal Cert
P Number (MHz) Factor pg #
E-Field Prob 835 6.08 6of 11
-Field Probe
ES3DV3 SN 3115 1810 4.87 6 of 11
2450 4.12 6 of 11
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Mobile Hotspot Mode; Front Surface of Phone 10mm from Phantom

10g SAR value 19 SAR value

Drift
(dB)

Measured
(W/kg)

Measured
(W/kg)

Extrapolated
(W/kg)

Extrapolated
(W/kg)

| 200 | 0065 | 00366 | 004 | 00643 | 007 |

Conducted
f . Output
(MH2) Description Power
(dBm)
Channel 128 33.20
GPRS 850 ™ nnel 190 | 33.19
Class 8
Channel 251 32.93
Channel 512 30.15
GPRS1900 1= nel 661 | 30.08
Class 8
Channel 810 30.12
Channel 1 17.73
WI-FI 2450
1 Mbps Channel 6 17.97
Channel 11 17.83
WIFI +
GPRS 850
WIFI +
GPRS 1900

Table 7: SAR measurement results at the highest possible output power, measured in a Mobile Hotspot
Mode position against the ICNIRP and ANSI SAR Limit.

Mobile Hotspot Mode; Back Surface of Phone 10mm from Phantom

10g SAR value 1g SAR value

Drift
(dB)

Measured

(Wikg)

Measured

(Wikg)

Extrapolated
(W/kg)

Extrapolated
(W/kg)

Conducted
f . Output
(MH2) Description Power
(dBm)
Channel 128 33.20
GPRSBS0 ™ Channel 190 | 33.19
Class 8
Channel 251 32.93
Channel 512 30.15
GPRS 1900 I crannel 661 | 30.08
Class 8
Channel 810 30.12
Channel 1 17.73
WI-FI 2450
1 Mbps Channel 6 17.97
Channel 11 17.83
WIFI +
GPRS 850
WIFI +
GPRS 1900

0.94

Table 8: SAR measurement results at the highest possible output power, measured in a Mobile Hotspot
Mode position against the ICNIRP and ANSI SAR Limit.

Exhibit 11 Page 19 of 31



MOTOROLA, INC. Portable Cellular Phone SAR Test Report Number: 24608-1F Rev. C

Mobile Hotspot Mode; Left Edge of Phone 10mm from Phantom

Conducted _ 10g SAR value 1g SAR value
f Description Output Tgmp Drift
(MHZ) Power ( C) (dB) Measured Extrapolated Measured Extrapolated
(dBm) (Wikg) (Wikg) (Wikg) (Wikg)
Channel 128 33.20
GPRSSE0. ["Chamel 190 | 501
Channel 251 32.93
Channel 512 30.15
RS 1900 " Gramelco1 | 30
Channel 810 30.12
Channel 1 17.73 198 | 0055 | 0.201 0.20 0.413 0.41
Wi';'lbzgo Channel 6 17.97 200 | 0017 | 0.184 0.18 0.38 0.38
Channel 11 17.83 198 | 0126 | o0.162 0.16 0.336 0.34
Channel 1 18.91 198 | -0.091 | o0.188 0.19 0.387 0.40
V‘é;ﬁ:ﬂi‘go Channel 6 19.12 197 | o148 | o0.148 0.15 0.304 0.30
Channel 11 19.04 197 | 0079 | 0.159 0.16 0.327 0.33
Channel 1 19.01 19.7 | 0019 | 0.83 0.18 0.377 0.38
V"l'l'Fl\'Af)ggo Channel 6 19.17 198 | -0.065 | 0.181 0.18 0.372 0.38
Channel 11 18.89 197 | -0.147 | 017 0.18 0.347 0.36
eﬂFs'sEo 0.45

Table 9: SAR measurement results at the highest possible output power, measured in a Mobile Hotspot
Mode position against the ICNIRP and ANSI SAR Limit.

Mobile Hotspot Mode; Right Edge of Phone 10mm from Phantom

Conducted
f . Output Temp
(MH2) Description Power CC)
(dBm)
Channel 128 33.20
GPRS 80 ™ nnel 190 | 33.19
Class 8
Channel 251 32.93
Channel 512 30.15
GPRS 1900 1=~ nel 661 | 30.08
Class 8
Channel 810 30.12

Drift
(dB)

10g SAR value

1g SAR value

Measured

(Wrkg)

Extrapolated
(W/kg)

Measured

(Wrkg)

Extrapolated
(W/kg)

| 197 | 0107 | 00591 | 006 | 00995 | 010 |

Table 10: SAR measurement results at the highest possible output power, measured in a Mobile Hotspot
Mode position against the ICNIRP and ANSI SAR Limit.
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Mobile Hotspot Mode; Bottom Edge of Phone 10mm from Phantom

Conducted

f Description | OUtPut | Temp Drift
(M HZ) Power ( C) (d B) Measured Extrapolated Measured Extrapolated
(dBm) (Wika) (Wikg) (Wikg) (Wik)

10g SAR value 19 SAR value

Channel 128 33.20
GPRS 850

Classg | Channel 190 | 3319

Channel 251 32.93

Channel 512 30.15
GPRS 1900

Classg | Chennel 661 | 3008

Channel 810 30.12

Table 11: SAR measurement results at the highest possible output power, measured in a Mobile Hotspot
Mode position against the ICNIRP and ANSI SAR Limit.
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Appendix 1

SAR distribution comparison for the system accuracy verification
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Date/Time: 7/23/2011 7:07:31 AM

Test Laboratory: Motorola 835 MHz System Performance Check

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:422TR

Procedure Notes: PM1 Power = 200 mW Refl.Pwr PM3 = -26.15 dB Sim.Temp@SPC = 21.1&C Room Temp @ SPC
=20.85C

Communication System: CW - Dipole; Frequency: 835 MHz;Duty Cycle: 1:1

Medium: Validation *HEAD Tissue* ; Medium parameters used: f = 835 MHz; o = 0.9 mho/m; & = 40.8; p = 1000

kg/m®

DASY4 Configuration:

e Probe: ES3DV3 - SN3115; ConvF(5.87, 5.87, 5.87); Calibrated: 1/12/2011

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn434; Calibrated: 1/13/2011

Phantom: R#4 Sugar SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1131;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Daily SPC Check/Dipole Area Scan (5x15x1): Measurement grid: dx=10mm, dy=15mm
Maximum value of SAR (measured) = 1.97 mW/g

Daily SPC Check/0-Degree, 5x5x7 Cube (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference \alue = 47.4 VV/m; Power Drift = 0.025 dB

Peak SAR (extrapolated) = 2.82 W/kg

SAR(1 g) = 1.93 mW/g; SAR(10 g) = 1.26 mW/g

Maximum value of SAR (measured) = 2.09 mW/g

Daily SPC Check/Z-Axis Retraction (1x1x31): Measurement grid: dx=20mm, dy=20mm, dz=5mm







Date/Time: 7/29/2011 10:52:41 AM

Test Laboratory: Motorola 835 MHz System Performance Check

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:434

Procedure Notes: PM1 Power = 200 mW Refl.Pwr PM3 = -18.61 dB Sim.Temp@SPC = 20 Room Temp @ SPC = 21
Communication System: CW - Dipole; Frequency: 835 MHz;Duty Cycle: 1:1

Medium: Validation *BODY Tissue* ; Medium parameters used: f = 835 MHz; o = 0.99 mho/m; & = 54.1; p = 1000

kg/m3

DASY4 Configuration:

Probe: ES3DV3 - SN3037; ConvF(6.08, 6.08, 6.08); Calibrated: 4/13/2011
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn702; Calibrated: 4/14/2011

Phantom: R1_ Section 1, Amy Twin, Rev3 (3-Feb-10); Type: Amy Twin Flat; Serial: n/a;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Daily SPC Check/Dipole Area Scan (9x4x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 2.08 mW/g

Daily SPC Check/0-Degree 5x5x7 Cube (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 43.8 VV/m; Power Drift = -0.001 dB

Peak SAR (extrapolated) = 2.89 W/kg

SAR(1 g) = 1.98 mW/g; SAR(10 g) = 1.3 mW/g

Maximum value of SAR (measured) = 2.13 mW/g

Daily SPC Check/Z-Axis Retraction (1x1x31): Measurement grid: dx=20mm, dy=20mm, dz=5mm
Maximum value of SAR (measured) = 2.15 mW/g







Date/Time: 7/22/2011 7:02:26 AM

Test Laboratory: Motorola 1800 MHz System Performance Check

DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN:250TR

Procedure Notes: PM1 Power = 200 mW Refl.Pwr PM3 = -21.40 dB Sim.Temp@SPC = 19.85C Room Temp @ SPC
=20.78C

Communication System: CW - Dipole; Frequency: 1800 MHz;Duty Cycle: 1:1

Medium: Validation *HEAD Tissue* ; Medium parameters used: f = 1800 MHz; ¢ = 1.37 mho/m; & = 38.9; p = 1000

kg/m3

DASY4 Configuration:

e Probe: ES3DV3 - SN3115; ConvF(5.02, 5.02, 5.02); Calibrated: 1/12/2011
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn434; Calibrated: 1/13/2011

Phantom: R4 : Sect.1, Amy Twin, Rev.3 (3-Feb-10); Type: Amy Twin Flat; Serial: n/a;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Daily SPC Check/Dipole Area Scan (9x4x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 6.51 mW/g

Daily SPC Check/0-Degree 5x5x7 Cube (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 82.6 VV/m; Power Drift = -0.034 dB

Peak SAR (extrapolated) = 14.5 W/kg

SAR(1 g) = 8.04 mWI/g; SAR(10 g) = 4.25 mW/g

Maximum value of SAR (measured) = 9.04 mW/g




Date/Time: 7/29/2011 7:42:54 AM

Test Laboratory: Motorola 1800 MHz System Performance Check

DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN:271TR

Procedure Notes: PM1 Power = 200 mW Refl.Pwr PM3 = -24.54 dB Sim.Temp@SPC = 20.0&C Room Temp @ SPC
=20.88C

Communication System: CW - Dipole; Frequency: 1800 MHz;Duty Cycle: 1:1

Medium: Validation *BODY Tissue* ; Medium parameters used: f = 1800 MHz; ¢ = 1.47 mho/m; & = 51.8; p = 1000

kg/m3
DASY4 Configuration:

e Probe: ES3DV3 - SN3037; ConvF(4.87, 4.87, 4.87); Calibrated: 4/13/2011
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn702; Calibrated: 4/14/2011

Phantom: R1_ Section 2, Amy Twin, Rev3 (3-Feb-10); Type: Amy Twin Flat; Serial: n/a;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Daily SPC Check/Dipole Area Scan (9x4x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 7.32 mW/g

Daily SPC Check/0-Degree 5x5x7 Cube (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 71.8 VV/m; Power Drift = -0.031 dB

Peak SAR (extrapolated) = 13.5 W/kg

SAR(1 g) = 7.51 mW/g; SAR(10 g) = 3.99 mW/g

Maximum value of SAR (measured) = 8.38 mW/g




Date/Time: 9/8/2011 9:24:54 AM

Test Laboratory: Motorola 2450 MHz Head Tissue System Performance Check

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:863

Procedure Notes: PM1 Power = 200 mW Refl.Pwr PM3 =-19.3dB Sim.Temp@SPC = 20.3*C Room Temp @ SPC =
21.2*C

Communication System: CW - Dipole; Frequency: 2450 MHz;Duty Cycle: 1:1

Medium: Validation *HEAD Tissue* ; Medium parameters used: f = 2450 MHz; ¢ = 1.88 mho/m; & = 37.5; p = 1000

ko/ m’
DASY4 Configuration:

Probe: ES3DV3 - SN3115; ConvF(4.39, 4.39, 4.39); Calibrated: 1/12/2011

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn434; Calibrated: 1/13/2011

Phantom: R#-6 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1131;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Daily SPC Check/Dipole Area Scan (5x15x1): Measurement grid: dx=10mm, dy=15mm
Maximum value of SAR (measured) = 12.6 mW/g

Daily SPC Check/0-Degree, 5x5x7 Cube (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 83.2 VV/m; Power Drift = -0.044 dB

Peak SAR (extrapolated) = 25.1 W/kg

SAR(1 g) = 11.4 mW/g; SAR(10 g) = 5.2 mW/g

Maximum value of SAR (measured) = 12.9 mW/g

Daily SPC Check/Z-Axis Retraction (1x1x31): Measurement grid: dx=20mm, dy=20mm, dz=5mm







Date/Time: 9/8/2011 12:41:44 PM

Test Laboratory: Motorola 2450 MHz Body Tissue System Performance Check

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:863

Procedure Notes: PM1 Power = 200 mW Refl.Pwr PM3 = -18.8dB Sim.Temp@SPC = 20.3*C Room Temp @ SPC =
21.0*C

Communication System: CW - Dipole; Frequency: 2450 MHz;Duty Cycle: 1:1

Medium: Validation *BODY Tissue* ; Medium parameters used: f = 2450 MHz; ¢ = 1.93 mho/m; & = 52.4; p = 1000

ko/ m’

DASY4 Configuration:

Probe: ES3DV3 - SN3115; ConvF(4.12, 4.12, 4.12); Calibrated: 1/12/2011

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn434; Calibrated: 1/13/2011

Phantom: R# _6 - Triple Flat Phantom 5.1; Type: Triple Flat Phantom 5.1; Serial: Not Specified;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Daily SPC Check/Dipole Area Scan (4x15x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 9.25 mW/g

Daily SPC Check/0-Degree 5x5x7 Cube (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 81.0 VV/m; Power Drift = 0.050 dB

Peak SAR (extrapolated) = 23.8 W/kg

SAR(1 g) = 11.2 mW/g; SAR(10 g) = 5.19 mW/g

Maximum value of SAR (measured) = 12.7 mW/g

Daily SPC Check/Z-Axis Retraction (1x1x31): Measurement grid: dx=20mm, dy=20mm, dz=5mm







MOTOROLA, INC. Portable Cellular Phone SAR Test Report Number: 24608-1F

Appendix 2

SAR distribution plots for Phantom Head Adjacent Use
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Date/Time: 7/23/2011 12:25:50 PM

Test Laboratory: Motorola Gsm 850 MHz Cheek Touch

DUT: Serial: 356472040013192; FCC ID: IHDP56MA4
Procedure Notes: Pwr Step: 05 Battery Model #: SNN5891A DEVICE POSITION: Right Head Cheek Touch
Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3

Medium: Low Freq Head; Medium parameters used: f = 835 MHz; ¢ = 0.9 mho/m; &r = 40.8; p = 1000 kg/m3
DASY4 Configuration:

e Probe: ES3DV3 - SN3115; ConvF(5.87, 5.87, 5.87); Calibrated: 1/12/2011

e Sensor-Surface: 4mm (Mechanical Surface Detection)

o Electronics: DAE3 Sn434; Calibrated: 1/13/2011

e Phantom: R#4 Sugar SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1131;
e Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Right Head Template/Area Scan - Normal (15mm) (7x17x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.050 mW(/g

Right Head Template/5x5x7 Zoom Scan (<=3GHz) (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 7.69 VV/m; Power Drift = -0.078 dB

Peak SAR (extrapolated) = 0.061 W/kg

SAR(1 g) = 0.049 mW/g; SAR(10 g) = 0.037 mW/g

Maximum value of SAR (measured) = 0.052 mW/g




Date/Time: 7/23/2011 8:49:58 AM

Test Laboratory: Motorola Gsm 850 MHz 15 Degree Tilt

DUT: Serial: 356472040013192; FCC ID: IHDP56MA4
Procedure Notes: Pwr Step: 05 Battery Model #: SNN5891A DEVICE POSITION: Left Head 15 Degree Tilted
Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3

Medium: Low Freq Head; Medium parameters used: f = 835 MHz; ¢ = 0.9 mho/m; &r = 40.8; p = 1000 kg/m3
DASY4 Configuration:

Probe: ES3DV3 - SN3115; ConvF(5.87, 5.87, 5.87); Calibrated: 1/12/2011

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn434; Calibrated: 1/13/2011

Phantom: R#4 Sugar SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1131;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Left Head Template/Area Scan - Normal (15mm) (7x17x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.037 mW(/g

Left Head Template/5x5x7 Zoom Scan (<=3GHz) (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 6.23 VV/m; Power Drift = 0.194 dB

Peak SAR (extrapolated) = 0.043 W/kg

SAR(1 g) = 0.034 mW/g; SAR(10 g) = 0.026 mW/g

Maximum value of SAR (measured) = 0.036 mW/g




Date/Time: 7/22/2011 5:44:25 PM

Test Laboratory: Motorola Gsm 1900 MHz Cheek Touch

DUT: Serial: 356472040013192, FCC ID: IHDP56MA4

Procedure Notes: Pwr Step: 0 Battery Model #: SNN5891A DEVICE POSITION: Left Head Cheek Touch
Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3

Medium: Regular Glycol Head 1750/1880; Medium parameters used: f = 1880 MHz; ¢ = 1.46 mho/m; gr = 38.5; p =

1000 kg/m®
DASY4 Configuration:

Probe: ES3DV3 - SN3115; ConvF(5.02, 5.02, 5.02); Calibrated: 1/12/2011

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn434; Calibrated: 1/13/2011

Phantom: R#4 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1318;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Left Head Template/Area Scan - Normal Extended (15mm) (7x17x1): Measurement grid: dx=15mm,
dy=15mm
Maximum value of SAR (measured) = 0.452 mW/g

Left Head Template/5x5x7 Zoom Scan (<=3GHz) (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 16.1 VV/m; Power Drift = -0.135 dB

Peak SAR (extrapolated) = 0.719 W/kg

SAR(1 g) = 0.453 mW/g; SAR(10 g) = 0.273 mW/g

Maximum value of SAR (measured) = 0.493 mW(/g




Date/Time: 7/22/2011 6:32:26 PM

Test Laboratory: Motorola Gsm 1900 MHz 15 Degree Tilt

DUT: Serial: 356472040013192, FCC ID: IHDP56MA4

Procedure Notes: Pwr Step: 0 Battery Model #: SNN5891A DEVICE POSITION: Left Head 15 Degree Tilt
Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3

Medium: Regular Glycol Head 1750/1880; Medium parameters used: f = 1880 MHz; ¢ = 1.46 mho/m; gr = 38.5; p =

1000 kg/m®
DASY4 Configuration:

Probe: ES3DV3 - SN3115; ConvF(5.02, 5.02, 5.02); Calibrated: 1/12/2011

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn434; Calibrated: 1/13/2011

Phantom: R#4 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1318;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Left Head Template/Area Scan - Normal Extended (15mm) (7x17x1): Measurement grid: dx=15mm,
dy=15mm
Maximum value of SAR (measured) = 0.209 mW/g

Left Head Template/5x5x7 Zoom Scan (<=3GHz) (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 12.3 VV/m; Power Drift = -0.002 dB

Peak SAR (extrapolated) = 0.303 W/kg

SAR(1 g) = 0.207 mW/g; SAR(10 g) = 0.131 mW/g

Maximum value of SAR (measured) = 0.222 mW(/g




Date/Time: 9/9/2011 12:47:27 AM

Test Laboratory: Motorola wiri802.11b 5.5Mbps Left Head Cheek Touch

DUT: Serial: 356472040013192, FCC ID: IHDP56MA4
Procedure Notes: 802.11b 5.5 Mbps Battery Model #: SNN5891A DEVICE POSITION: Cheek Touch
Communication System: Wi-Fi 2450; Frequency: 2437 MHz;Duty Cycle: 1:1

Medium: 2450 Glycol Head; Medium parameters used: f = 2450 MHz; o = 1.88 mho/m; gr = 37.5; p = 1000 kg/m3
DASY4 Configuration:

Probe: ES3DV3 - SN3115; ConvF(4.39, 4.39, 4.39); Calibrated: 1/12/2011

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn434; Calibrated: 1/13/2011

Phantom: R#-6 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1131;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Left Head Template/Area Scan - Normal Extended (15mm) (7x17x1): Measurement grid: dx=15mm,
dy=15mm
Maximum value of SAR (measured) = 0.418 mW(/g

Left Head Template/5x5x7 Zoom Scan (<=3GHz) (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 7.98 VV/m; Power Drift = 0.133 dB

Peak SAR (extrapolated) = 1.01 W/kg

SAR(1 g) = 0.442 mW/g; SAR(10 g) = 0.196 mW/g

Maximum value of SAR (measured) = 0.491 mW(/g




Date/Time: 9/8/2011 11:02:20 AM

Test Laboratory: Motorola wiri 802.11b 1Mbps Right Head 15 Degree Tilt

DUT: Serial: "356472040013192, FCC ID: IHDP56MA4
Procedure Notes: 802.11 1 Mbps Battery Model #: SNN5891A DEVICE POSITION: 15 Degree Tilt
Communication System: Wi-Fi 2450; Frequency: 2437 MHz;Duty Cycle: 1:1

Medium: 2450 Glycol Head; Medium parameters used: f = 2450 MHz; o = 1.88 mho/m; gr = 37.5; p = 1000 kg/m3
DASY4 Configuration:

e Probe: ES3DV3 - SN3115; ConvF(4.39, 4.39, 4.39); Calibrated: 1/12/2011

e Sensor-Surface: 4mm (Mechanical Surface Detection)

o Electronics: DAE3 Sn434; Calibrated: 1/13/2011

e Phantom: R#-6 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1131;
e Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Right Head Template/Area Scan - Normal (15mm) (7x17x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.070 mW(/g

Right Head Template/5x5x7 Zoom Scan (<=3GHz) (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 6.41 VV/m; Power Drift = -0.061 dB

Peak SAR (extrapolated) = 0.136 W/kg

SAR(1 g) = 0.072 mW/g; SAR(10 g) = 0.039 mW/g

Maximum value of SAR (measured) = 0.076 mW/g
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Date/Time: 7/29/2011 1:35:05 PM

Test Laboratory: Motorola Gsm 850MHz WiFi Hotspot Mode Test

DUT: Serial: 356472040013192, FCC ID: IHDP56MA4

Procedure Notes: Pwr Step: 05 Battery Model #: SNN5891A Test Position: GPRS CLASS 8 Back of Phone 10mm
from Phantom

Communication System: GPRS 850 - Class 8; Frequency: 836.6 MHz;Duty Cycle: 1:8.3

Medium: Low Freq Body; Medium parameters used: f = 835 MHz; o = 0.99 mho/m; ¢ = 54.1; p = 1000 kg/m3
DASY4 Configuration:

Probe: ES3DV3 - SN3037; ConvF(6.08, 6.08, 6.08); Calibrated: 4/13/2011
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn702; Calibrated: 4/14/2011

Phantom: R1_ Section 1, Amy Twin, Rev3 (3-Feb-10); Type: Amy Twin Flat; Serial: n/a;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Amy Twin Phone Template/Area Scan - Normal Extended Body (15mm) (16x7x1): Measurement grid:
dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.217 mW(/g

Amy Twin Phone Template/5x5x7 Zoom Scan (<=3GHz) (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 15.0 VV/m; Power Drift = 0.083 dB

Peak SAR (extrapolated) = 0.278 W/kg

SAR(1 g) = 0.210 mW/g; SAR(10 g) = 0.153 mW/g

Maximum value of SAR (measured) = 0.220 mW(/g




Date/Time: 7/29/2011 10:31:33 AM

Test Laboratory: Motorola Gsm 1900MHz WiFi Hotspot Mode Test

DUT: Serial: 356472040013192, FCC ID: IHDP56MA4

Procedure Notes: Pwr Step: 0 Battery Model #: SNN5891A Test Position: GPRS CLASS 8, Back of Phone 10mm from
Phantom

Communication System: GPRS 1900 - Class 8; Frequency: 1880 MHz;Duty Cycle: 1:8.3

Medium: Regular Glycol Body 1750/1880; Medium parameters used: f = 1880 MHz; ¢ = 1.57 mho/m; &r = 51.5; p =

1000 kg/m®
DASY4 Configuration:

Probe: ES3DV3 - SN3037; ConvF(4.87, 4.87, 4.87); Calibrated: 4/13/2011
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn702; Calibrated: 4/14/2011

Phantom: R1_ Section 2, Amy Twin, Rev3 (3-Feb-10); Type: Amy Twin Flat; Serial: n/a;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Amy Twin Phone Template/Area Scan - Normal Extended Body (15mm) (16x7x1): Measurement grid:
dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.584 mW(/g

Amy Twin Phone Template/5x5x7 Zoom Scan (<=3GHz) (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 19.6 VV/m; Power Drift = -0.058 dB

Peak SAR (extrapolated) = 1.11 W/kg

SAR(1 g) = 0.575 mW/g; SAR(10 g) = 0.312 mW/g

Maximum value of SAR (measured) = 0.669 mW/g




Date/Time: 9/8/2011 7:51:20 PM

Test Laboratory: Motorola wiri 802.11b 1Mbps Mobile Hotspot

DUT: Serial: 356472040013192, FCC ID: IHDP56MA4

Procedure Notes: 802.11b 1Mbps Battery Model #: SNN5891A Test Configuration: Left Edge of Phone 10mm from
Flat Phantom

Communication System: Wi-Fi 2450; Frequency: 2412 MHz;Duty Cycle: 1:1

Medium: 2450 Glycol Body; Medium parameters used: f = 2450 MHz; ¢ = 1.93 mho/m; & = 52.4; p = 1000 kg/m3
DASY4 Configuration:

Probe: ES3DV3 - SN3115; ConvF(4.12, 4.12, 4.12); Calibrated: 1/12/2011

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn434; Calibrated: 1/13/2011

Phantom: R#_6 - Triple Flat Phantom 5.1; Type: Triple Flat Phantom 5.1; Serial: Not Specified;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Triple Flat Phone Template/Area Scan - Extended Phone (15mm) (19x8x1): Measurement grid:
dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.375 mW/g

Triple Flat Phone Template/5x5x7 Zoom Scan (<=3GHz) (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 13.3 VV/m; Power Drift = 0.055 dB

Peak SAR (extrapolated) = 0.839 W/kg

SAR(1 g) = 0.413 mW/g; SAR(10 g) = 0.201 mW/g

Maximum value of SAR (measured) = 0.467 mW(/g




Date/Time: 9/8/2011 5:50:35 PM

Test Laboratory: Motorola wiri 802.11b 1Mbps Body Worn

DUT: Serial: 356472040013192, FCC ID: IHDP56MA4
Procedure Notes: 802.11b 1Mbps Battery Model #: SNN5891A
Communication System: Wi-Fi 2450; Frequency: 2437 MHz;Duty Cycle: 1:1

Medium: 2450 Glycol Body; Medium parameters used: f = 2450 MHz; ¢ = 1.93 mho/m; & = 52.4; p = 1000 kg/m3
DASY4 Configuration:

Probe: ES3DV3 - SN3115; ConvF(4.12, 4.12, 4.12); Calibrated: 1/12/2011

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn434; Calibrated: 1/13/2011

Phantom: R#_6 - Triple Flat Phantom 5.1; Type: Triple Flat Phantom 5.1; Serial: Not Specified;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Triple Flat Phone Template/Area Scan - Extended Phone (15mm) (19x8x1): Measurement grid:
dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.350 mW(/g

Triple Flat Phone Template/5x5x7 Zoom Scan (<=3GHz) (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 12.8 VV/m; Power Drift = 0.054 dB

Peak SAR (extrapolated) = 0.759 W/kg

SAR(1 g) = 0.357 mW/g; SAR(10 g) = 0.167 mW/g

Maximum value of SAR (measured) = 0.400 mW(/g




MOTOROLA, INC. Portable Cellular Phone SAR Test Report Number: 24608-1F

Appendix 4

Probe Calibration Certificate

Exhibit 11 Page 26 of 30



Cailibrration Labaoratory of

Schmid & Partner
Engineering AG

Schwelzerischar Kallbriardianst
Service aul3ze d'dlalonnapo
Servizle svizzere di laralura

Zoughatssirasae 43, 8004 Zureh, Switzacland 5 Swiss Collpratlon Sorvice

Aecredited by e Swiss Accregitation Sendoa (SAS) Accreditation No.: SC8 108

Tha Bwlas Accroditation Sorvica fs one of Lhe sigratorbes 1o tho EA
Multilaleral Agreaement for the recoynilon of callbratlon certllfcatss

Moterola MDb
CALIBRATION CERTIFICATE

Corlificate No: ES3-3115 Jan11

Cllonl

—

Chject ES3IDVI -8M:3118

QA CAL-D1 w7, QA CAL-23.v4 and QA CAL-25.v3
. Calivralion procedure for dosimelric £-field probes

Cabbratlan procedure(s)

alidralion dale:

SJanuary 12, 2011

This calbratign cadiicate docurmants the raceabilily o nalional atanderds, which realize (ke physical units of meazuremen!s {51}
The measuremenis And The yncafaintiea wilh confiderca prababilily ara giver on the Rl ecing pages and are paqt of 1he cariicato.

Al cahbralians hawve been conductad in Llhe clazad |abaradory Fcilily: envirenm=ent tamparanare (27 £ 3]°S and huemid ity < %,

Cahbretion Equipmenl iaed {METE calical fgr calibratinng

Primary Standards R | -F Carl Date {Ceatificate Mo} Scheduled Calibration
Powor inatar E44198 GB41203674 1-Apr-10 (N, 21 F-01138) Apr-11
Powser sensor E441248 MY4 1485277 Tohpr- 0 (o 217-61135) Aprd
Powear sensor E44124 MY¥41438047 1-Apr-10 (g, 2170 Jey Apr-11
Referenca 3 dB Allenualer SM: 55054 (30) 30-mar- 10 (Mo, 217-01 §54) Mar-11
Reforonca 20 dB Allanuatar SM: 35086 (200) 30-mar- 10 (Mo, 217-01 161 Mar-11
Raference 30 AR Attonuplar SM 59139 Q0w A0-Mor-10 (Mo 217-01 [G0) Mar-11
Reference Prohe ESI0OVE SN I3 29-Dac-10 (ko ES2-3013 _DaciGh Dac-11
DAE4 SN 66 20-Apr-10 {Mo. DAE4-BE0_Apr 1Y Apr-11
_E_Ewndary Srandarcs . 0w Cfleu:'.k Dale {in howsa) N _ Stheduled Chadk ]
RF renorator 1P A8480 UE3B42001 00 4.A03-99 40 housa check Oct-09% In hauge chedk: O
metword Analyzar HIP 3753E US3 180535 18-Cet-01 {n howse check Oct-10y In house check: el |
Wame Funclign Signafurg
GCalibraled by: Jaton Haslreli Laburatq:]r Technls } o
Approved by: _katja Pokowic Technlcal Manager

Isgwed: January 13, 2011

Vhis ealibwalion certificale siallnat b reproducad axcepd in full wltioul smillen appioval of e Bbaratary.

Cetificale Mo: ES3-3115_Jan11 Fage 1 of 11



Calibration Laboratory of S,

g Soranhy 5 Schwralzanis oy Kallbrerd lenst
Schmid & Partner i‘:[‘ﬁ-—;—r"' F C Sarvice sufese détalonnage
Engineering AG b ,;%——'ﬁ—-i% Burvizlo syizzaro o Laratura
Zoughauasliakse 43, 8004 Zurich, Swilzérlan: ﬁf;’:‘}ﬁb‘w} 5 Swisa Calibralion Service
Aceradiled by tha 3w ss Accreditalion Serviee (SAS) Accrecitation Mo ST5 108
Tha Swlas Accraditation Servlce [ one of tho slgeabories to the EA
Mulillataral Agroament for Lha pecognltlo naf calkbrallon canillc otns
Glassary:
T3L lissuo sinubsting ligula
MNORM:y 2 sensllivily in free space
convE sensilivity in TSL F NORMax w2
DCP diade comprassion ponl
CF crest factor {(1/duty_oycle) of tha RF signal
ABC modulation dependent linearization parameaters
Polasization g profation around probe axis
Polarization & 3 rotatien amound an axis {hat is in the plane normal o probe axis (at measuremnent centar),

i, 3 =10isrormal to probe axis

Calikration is Performed According to the Following Standards:
a} IEEE 5id 1528-2003, "IEEE Recommended Praciice lor Dretermining the Peak Spatial-Averaged Specilic

b)

Absarption Rate (SAR) in the Human Head {rem Wiretess Communications Devices: Measurement
Technlguas”, December 2003

IEC 62208-1, "Procedurs lo megsure the Specific Absomplion Rale {3aR} for hand-held devices used in closo
proximily to tive car (frequency range of 300 MMz 1o 3 GHE)', February 2005

Methods Applied and Interpratation of Parameters:

MORMs v,z Assessed for E-field polanzation & = 0 {f = 900 MHz in TEM-cell, F= 1800 MHz: R22 waveguide).
HORMx v .z are only intermediate values, ie., Ihe uncetainties of MORMxy,7 does not effect the B field
uncertainly inside TSL (soe belaw Conef).

MNORMR y.r = NORMx v.2 * frequiancy responsa [see Frequency Response Chart}. This linearization is
imptemenled In ASY 4 softwars versions later than 4.2, The uncartainty of the fraquaney meponsge i included

in the stated uncarlainly of Comer,

DCPx vz: DCP are numertcal linearization parameters assessed based on (e data of power sweep with Gy
signal {no uncertainly required). DCF does nat depend on frequency nor media.

A,z Brwz Cepr, VRx w2 A B, Care numerical linearizalion parameters assessed hased on the data of
power sweep for spacific madulation signal. The paramoters do not depend on equency nar modia, VR is the
rmaxinum calibration range expressed in BMS valtage across lhe diode,

ComvF and Boundary Efec! Paramealars: Assossed in flat phanlom using E-field (or Temperaluro Transfer
Slandard for F= AN00 MHe) and inside waveguide vsing analytical field distributions based on power
measurements for f > 400 MHz. Tha same setups are wsed for assezsment of 1he paramelers appliad lor
boundary compensalion {alpha, depth) of which typical uncerlainty vaiires are given. Thosa parameters are
used in DASYS software 1o improve probe accuracy clase 1o lhe boundary. The sensitivity in TSL corresponds
1o NORMz, y,z " Conwf wharthy the uncarlainly caesponds to thal gvan for ConvF, A frequency dependent
CanvE is used in DASY version 4.4 and higher which allows exlending the validity from £ 50 MHz lo £ 100
MMz,

Spflarical sotropy (30 devighion frodn isatrapy]. n a Geld of low gradients realized using a flal phanlom
exposed by & patch antenna,

Sonsor Offsef: The sensor offeel corresponds to the offsal of virtual measurement center from The probe tip
{on probe axis). Mo lolerance required.
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ESIDV3 SN:3115

Probe ES3DV3

SN:3115

Manufactured; March 8, 2006
Last calibrated: January 19, 2010
Recalibrated: January 12, 2011

Calibrated for DASY/EASY Systems

{Mate: nen-campabible with CASY2 syaipml

Carificale Mo £53.3115_lan11 Faga 3 of 11
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E320V3 SN:3115 January 12, 2011

DASY/EASY - Parameters of Probe: ES3DV3 SN:3115

Basic Calibration Parameters

Senscr X | Senszor ¥ | Senzor 2 [Une (k=2}

Norm {pv/(vim)”y" 1.29 1.30 118 | +40.1%
DER (v 1602 02,3 101.3

Modulation Calibration Parameters

uip Communicatian Systam Name PAR A B < VR Unc*
B oBuy my (k=2}
10000 WA 0.0o X @.an 0.00 100 1134 | £24%
b 0Q Q.00 1.000 150.%
il .04 Q.00 1.00] 14258

The reported uncertainty of measuremenl is stated as the standard uncertainty of measuremant multiplied
by the covarags factor k=2, which for a normal disttibution carregpoends to a covarage probability of
approximately 95%.

* Thawneeds ofias of Morm, Y7 do nol atfect the E-fisld unoe:Landy inside TSI fsee Pages 5 and &),

" Muinercal ineatization parnmeler uacerta’nly net required.
" Uncenainty iz datermined vaig the maximum devioton frmom linedr reapanse appind fecalangular dlaisbulion and is exprossed for the square of he Feid valu.

Certificate No: ES3.3115 Jan11 Page 4 of 11




ES3DV3 5N:31156

DASY/EASY - Parameters of Probe: ES3DV3 SN:3115

Calibration Parametar Determined in Head Tissue Simulating Media

January 12, 2011

I {MHz] Vallgity (MHzI®  Porminlvity Conguclivity ConwF X CowF¥  CouvF Z Alpha Daptiy Une (k=2
B35 t 53+ 100 41.5 & 5% 0.90 £ 5% £.87 .67 BA7 0.54 194 £ 11.0%
1810 &0/ £ 140 400 t 5% 140+ 58 202 502 o2 043 162 ¢ 11.0%
1950 £ 5045100 40,0 & 5% 1.40 £ 5% 4.80 480 480 .82 1.36 £11.0%
2450 504+ 100 3.20% 1.80 £ 5% 439 4,38 4,39 0.04 13 £ 11.6%

£ Tho vali’hy of £ 160 Mz only applesfor DASY wid and highar (sce Paga 2y, Tho eoderiaingy |5 The RSS of o CGonvF uncortainky of calibration lequescy

And the uncerlainky for tha indicaled ragquency band.

Cerificate Mo: ES3-31135_Jan11
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ES3CV3 3N:3115

DASY/EASY - Parameters of Probe: ES3DV3 SN:3115

Calibration Parametar Determined in Body Tissue Simulating Madia

January 12, 2011

1 [MHz]) Validily [MHz)" Pormirtivily Conductvity ConyF X ConwF ¥  Convf Z Alpha Dopth Une (h=2}
B35 £ B0+ 100 66.2 + 5% 0.87 £ 5% 5.85 5.88 588 0.57 141 £13.0%
1810 T 50 £ 190 033 £ 3% 152 £35% 4.61 4.61 4.61 0.3 220 & 11.0%
1850 t 501100 53.3 £ 5% 152 £ 5% 457 4 57 4.57 0.38 219 £ 11.0%
2450 2504+ 100 B27+5% 196 £5% 412 4,12 412 099 0.75 +11.0%

* Tha vahgity of = 100 MHz only a2 s far DASY w44 and higlier fee Page 7] The uncedancly 15 the RSS of Lha ConvF uncartainty ad calbration requensy

and {ha uncarteinty for tha indicated frequancy band.

Certificate Nor E53-3115_ Janid
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ES3DV3 SN.3115 January 12, 2011

Frequency Response of E-Field
[TEM-Cell:ifi110 EXX, Waveguide: R22)

15 : S
T4 ‘

1.3 . | I

i |

o A I

Frequency response (nomaalized)
L=
[

@l Pty ——
08 S ‘ ’ | : .
0.8 ‘ S
0.7 . . ; ; . ;

|
0.5 i
.5 : f i | : . .
o 00 1009 1500 004 2540 3000
f[MHz]
i —— Lkl —&—HZ2

Unsertainty of Freguency Rezponse of E-flald: + §,3% (ki)

Cenilicate Mo E33-3115_Jan11 Fage 7 af 41



ES3DV3 5N:3115 January 12, 2011

Receiving Pattern {4$), 3 = 0°

f =600 MHz, TEM ifHI0EXX . f=1800 MHz, WG R22

‘ —— —pf b ' - ol 1= T

I Y
e |
oGO Ml | |
i 830 H:

2K MHe

1 o E-Cl. | 130 | 1%&! - -240- <04

Lncegrtainty of Axial Isotropy Assessment: £ 0.5% (k=2}

Cartificale Mo ES3-3115_Jan11 Fage & ol 11



ESIDV3 SH:3115 January 12, 2011

Dynamic Range f{SAR, .4}

{TEM cell, f = 800 MHz)

1E4)E |

1E+05

i.E+0d

1.E+{14

1E2 |

Sensor Woltage [uy)

1,E1[M

1 E+00 . P . - ..
DO o a1 1 o

SAR [mwiem?]
|+}{ B Xcor —8—Y —W—Yoor —B—Z —B—=1oor

1

l ; i‘: B T
= (IS
sol LR PRIEE PR A D
o.001 101 4.1 1 10
EAR [nWen]

2.0

Errar [dB]

Uncertalnty of Linearlly Assessment: ¥ 0.6% (k=2)

Caorlificala Mo: FS3.3915 Jan1 Page 8 of 11



ES3DVI SN:3115 January 12, 2011

Conversion Factor Assessment

f=1810 MHz, WGLS R22 (head)

1= 835 MHz, WGL2 R4 (head)

! 250 -
| Z o0 |
L | o I
| g 150 : :
g .
E 100 - -
I ' g : .
I OPoloolo | 2o | M
- - - I . . .I 1 U D l | | I 1
] 10 20 an a4 o []1] fl 10 0| an 40
z2[min) Z[mn]
Ayt —— Ph0 SR TS l | —— Ay —— RRASLEN EH ‘

Deviation from Isotropy in HSL
Errar [, 8), f = 900 MHz

=T
‘:'W'Qn;-\_-,nm'hg z;

i
Emror [dB]

W-1.0G3--080 B-0.80--0.60 MW-0.60-0.50 B-04A0-0 20 B.0.20.0 00
000 20 EOA-040 D0-0-060 D0G0-0.650 MOA3-1.00

Uncertalnty of Spherical bsotropy Assessment: + 2.6% (k=2)

Ceatificals Mo ES3-3115_Janii Paga 1Dof i1



ES3I0V3 GN:3115

Other Probe Parameters

January 12, 2611

Sensor Arrangament Triangular
Conneclar Angle (*} Mot applicable
Mechanical Surface Dealection hode enabled
Optical Surface Deleclion Mods gisablad
Probe Overall Langth 337 mim
Probe Body Darnater 10 mm
Tip Lengti 10 mm
Tip Diametar 4 mm
Prohe Tip to Sensor X Calibration Point Z mm
Protie Tip bo Sensar Yy Calibralion Point 2 mm
Probe Tip 10 Senzor 2 Catibralion Painl 2 i
Recommended Measuramant istance from Surfacs 3mm

Coritiate No: ES3-3115_ Jan11 Hage 11 of 11



Calibration Laboratery of D
Schmid & Partner

Engingering AG .3;#,,_ i
Aairghaussiragse 41, 8004 Zutleh, Switzorfand %

Sclrwalzorlseher Kallbrierdlensal
Sorvlice 538 s A Slalosmaga
Sorvizio svizzors di laratura

g Swles Calibration Sorvice
gl

Acceadilad by e Sates Acurodilation Scrvice (SAS) Accreditation No.: SES 108

Tha Swlss Accradilalion Sarvieo Is one of the signatories 1o (he E&
Kul il alaral Agracvant for Wa racognltion of ealibeatlon carlilicatas

clen Motorota MOb

CALIBRATION CERTIFICATE

Certiicale o ES3-3037_Apri1

Objerel EB3N3 - BN:3037

Cahpralicn procodurcis) A CAL-01.vT, A TAL-23.vd, QA CAL-25v3

Calivralion procadure for dosimatric E-field probes

Calibraian dale:

 April 13, 2011

This calibration certicatle documents the frpcability bo ralional standards, wiich reallzo tho physlcal unlls of mocdsusenaenls 51,
The merasuramants and tho waredainties with ceniidence prebalilny are given on the following pages snd aro part of [he cemdicate,

All ealbralions have becn conducted e the closed laboratony faciisy envionment lanars e (22 + 3P0 and bumidily < 70%.

Calbrallen Equipmen! used (RETE critical for alzalium)

. Kalja Pakewic

Primqr,r Slarsdards o Cal Crate (Cariificala _hi!::.J __. || Scheduled Calbrilicn
Power meler Ed4 188 GEA1ZDIETS 1:Mar-31 (Wo. 297 1372 Apretz
Power sansee E4a124 MY1495277 | 31-Mar-11 (M. 297-01372) Apr1z
Prover sEnsor E4412A MYA14 35087 31-More 9 (o, 23701272 Apr2
Roference 3 4B Aanualar Sh: 55054 (o] 28-Mar-11 (Mo, 217-01368%) Apr-i2
Raferance 20 ¢B Mignweator | SN 35056 (200} 28:-Mar-11 (Ne. 217-01387} Apeyr
Raferance 30 OB Adlcnoiskar EN: 55128 (200} | 20-Mar-11 (Mo, 21301370} Aprid
Referanca Proha ES 3002 SH: 3013 _ 1 29-Dec A Mo, ESE-3M3_Dectd) Dac-11 L
DAEL S G54 | #3-Apr-10 fNo. DAE-GRA_Aprio) Apr-i1 o
Sucondary Standards D ~ | cnock pate finhouse) Scheduled Check
Rt geneiztor HE AG46C LSI6g21 07 Fal A-Awg- 0% (I Mouge ceack OcL-09) I hewset cheock: Oe-19
Nubeark Analyzer HP E7S31E US3,3905A45 18-0ct-01 fin houze ghock Qo #0% In hausa chock: Oct-11
1

MName Funclion Signaly

Calibratod by, : Clavdie Eeublar Letxeatory Tachriclan
[Lo.

Approved by: Technlcal Manager

Thig cahbialicen cofficalo zhall nat be mpreducad except in kilwithout erillen approval of the inboratory.

R e

Tsgun: Aorin 18, 2011

Cenificale Mo, ES3-3037 _Aprid Fage 1 of 11



Calibration Laboratory of il

J s Schwolzenscher Hallbrierdlenst
- e
Schmid & Partner i "“E'“-L""‘!Eﬁ Soreleo suleso d'dtalonnage
Enginaering AG g Sorvizho svlzzero dl faratura
Zaughaussirazee 43, 8064 Zurleh, Switzarland 'Kﬁ‘:b““ Swizs Calibratlon Service
G
Accreditad by the Seiss Acorod lulizn Service (SAS) Accradllallon No.: SCS5 108

The Swias Accrrditatlon Sardlea |5 eno of tho signatorios to 1he EA
Multlipleral Agrermant for the recanalilon of callbrallon codificales

Glossary:

TSL tlssua simukating liguid

NMORM3,v.Z sensilivily in lree space

ConvF sensimaly in TSL f NORMx, v,z

DCR dinda compression peint

CF crast factor (1duty_cyele) of the RF signal

ARG rmadulatian deapendent lineartzalin paramelers

FPaolarization ¢ i rolation argund probon axis

Faolarization & 9 rotation arcund an axis Ihat is in Lthe plane normal to probe axis {al measurement canler),

i.e, 8 =0z normal to probe axdis

Calibration is Performed According to the Following Standards:

a) |EEE St 1528-2003, "IEEE Racommended Praglica for Detarmining he Peak Spatial-Averaged Specific
Ahsorption Rate {3AR) in the Human Head from Wiraless Communications Devices: Measurement
Techniquas™, December 2003

by 1EC 6220%-1. "Procedure lo measure the Specific Absorption Rate {SAR) lor hand-held devices used in close
proximity Lo the ear (frequency range of 300 MHz 1o 3 GHEY, Fabruany 2003

Methods Applied and Interpretation of Parameters:

*  MORMxwz Assessed for E-field polarization & =0 ¢ £ 200 MHz in TEM-cel: F= 1800 MHz: R22 waveauida),
MORMz,y.2 are only Intermadlate values, e, Ihe uncertainties of NORM:x v,z does not affect the B2 field
Lneerarity inside TSL (se8 balow ComE},

o MORAAX Y2 = MORMxy, 2 © frequency_rosponse (see Frequancy Responsa Ghart). This linearization is
implemented in DASY4 soflware versions later Lhan 4.2, The uncerlainly of ha freguency response |5 included
in the stated wncerainly of ComeF,

o DCPeyz- DCP ara numerical inearization parameters assessed based oh ihe data of power swaep with CW
signal [na uneerlainly reguired). DCP does nol depend on raguency nor edia.

»  FAR:PAR is the Peak to Average Ralio that is not calibraled but determined based an the signal
charactaristics

» AxpZ Bry. 2, Cxy 2 are nurmarical linsarizatlon paramelers In dB assassed based on the data of powar
awee for gspecilie modulation gignzl. Tha paramaters do not depend on frequancy not media,

= VA:WR |5 the validity rangs of the calibration related 1o the average diode wvallage or DAE wollage in my.

+  ComvF and Boondary Effect Pararmalers: Assessad in {lat phantorm using E-field {or Temperature Transler
Slarglanyd for f = 300 MHz) and inside waveguids using anzlytical lield disributions hased an power
measurements for > 800 MHz, The same selups are used for assessment of Ihe paramelers applied lor
boundary compensation (alpha, daptiv] of which typical encerlainty values are given. These paramalers are
used in DASYS soflwars ta improve probe accuracy close o the boundany, The sensilivily in TSL corresponds
to MORMy,y, z ¥ ComvF whereby tha uncerlainty cormespands to lhat given for ConvF, A frequancy depsndent
Canvf is used in DASY varsion 4.4 and highar which allows extending tha validily frarm £ 50 MHz o £ 100
MHz.

s Spharical isofropy (30 deviallon from isotropy): in a fisld of low gradients realized using a Mal phantom
axposad by a palch antenna.

+  Sonzor Offset: The sansor olfsel corresponds to Lhe offsel of vielual measurament centar fram e proba lip
{on probe axis) No tolerance required,

Cerificats Mo: ES3-3037_Ap: 11 Fage 2of 11




EE30WVI - SMO03T Aprit 13, 2011

Probe ES3DV3

SN:3037

Manufactured:  August 21, 2003
Calibrated: April 13, 2011

Calibrated for DASY/EASY Systems

{Mote: non-compatlble with DASY2 systeml)

Cedificala No: ES3-3037 _Apr1d Pare 3of 11



ES30V3. . SN-303T Aqril 13, 2011

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3037

Basic Calibration Parameters

o Sansor X S_ﬂnsor? "7 Bensor [ Une (k=2) )
Merm {u"u".f’[!"uﬁm}q)h 1.14 .85 0497 101 %
DCP {myy wso | 1045 1035 S

Modulation Calibration Parameters

ulp l Conmunlgation System Neme PAR A 8 o YR [ unc"
. dB gg | dm | MVl k=)
oG | oW om0 | % | o.00 000 100 [ 1480 | #25%
¥ | 000 0.00 100 }___]1__53
z [ ooo | oo | oo |Ti292

The reported unceitainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distnibulion corresponds (o a coverage

prabability of approximately 95%.

 The uneertaintlas of Marrn %, ¥ ,Z e ne affact e E¥-fald uncertainly inslde TSL (son Pagas 5 and G,

Numariczl limparizalion parametas: dnrerAinfy nol reqeired.
M Unceddalnly is delemilned usloyg the e s, devialion fom incar response 2pgiving reclangular distibudicn and is expressed fas the sqwarg of the

fielch waluo.

Certilicatg Mo: ES3-3037_Aprit Paged of 11



ES30V3- SN-303T April 13, F0Ed

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3037

Calibration Parameter Determined in Head Tissue Simulating Media

" “Relalive Cunduct'l-;jﬂ.;" Dupﬂ":"_—lh‘l_ﬁt.
fitHz)® | Permillivity® | (Sim)T | ConvFX | ConwFY | ConvFZ | Alpha_| _{mm) {k=2)
A35 _#415 | 080 | B1% | 85 E.15 .98 108 | s 1140%
1810 404 140 527 527 527 0.54 147 | £+11.0%
1950 40.0 140 5.04 5.04 504 063 | 135 | +110%
| 2450 38.2 1.60 4,49 549 | 448 0.65 138 | £+110%

Y Frequency walidicg of £ 108 MEz anly appios for DASY w4 and fugher (500 Pago 23, ¢lse it is restiiciad bt S0 Mz The uncarlainly is tho 535
of tho ConvFE uaestalnly al calibeation fraguancy and tha unsartainty for the ingdlclod fregquensy Band

F AN froquancios balan 3 Ghe, the validty of lissue pasameldrs is and o) can be ralaead 10 £ 10% i liquid corm peasation Tatmula is applied 1o

rdg sured SAR valeos. AL freguencios above 3 GHz, 1he validily of lissuo parareedors (o and a3 is rostrictod o 2 5%, Tho uneartainly 15 the R3S of

Lhe CaneF uncanalnly forindicated 1arget lissla paramelers,

Certificata Mo: ES3-3037_Apr11 Fage 5ol 11



ES30w - B30T April 13, 2011

DASY/EASY - Parameters of Probe: ES3DV3- SN:3037

Calibration Parameter Detarmined in Bedy Tissus Simulating Media

Rolal lve Conductivity Depth Unet.

CHMHEC | Permii iyt | (sim)F ConvF X [ ConvE ¥ | GonvFZ | Alpha | (mmp | (k=2)
835 55.2 0.97 B.04 608 |  6.08 1.{H) 1.10 £11.0 %
1810 533 1.52 487 | 4.87 4.57 0.G5 1.22 £ 11.0 %
1950 534 152 483 | 483 4.83 .84 1.25 +11.0 %
2450 52.7 1.95 4.24 424 424 0.79 1.18 +11.0%

“ Fraquency validity of £ 100 MHz cnly applias tar DASY 14 and higher (2o Page 2}, alze il 18 resictad %o £ 50 WAz, Tho anccrainty 1s 1he 1SS
af fhe Canvf wneedainly al caliseatlan froquency and e wneertainy tor tra lndiened frequency band,

F At fronuoncios bedow 3 GHz, tho wvalidly of fissuo paramaters {s and o ean bo relaecd 1o £ 10% if Fguld compensation Tommla s applied 1o
roasieead SAR valuos, At freguanciod abova 3 GHz, tha valdity of tissoo paramabars [noangd o) i3 fosinclet o+ 5%, Tho uncedamty |s e RS of
o ConwF uncerainly for incheated taenel Nissug parametars,

Carlificate Moo EX3-3037 Aprid Fage & af 11



ES3IDWI- SW30Y

Certilicate Mo ES3-3037_Anr 1

mormalized’

/!
)

Frequency response |

1.2

11-
14
08 |-

084

o7

06|

a5

Ageril 13, 2041

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

___________ i i

» "!. ................................ . ............ . ,, Mo .. .......................

- : i ; i !

................... S S NN SOV SIS S
| I I | | | B | I [ O N | i | N | '[ I 11 i | I T _i i

0 500 1000 1820 2000 2500 3000

f [MHz]

Uncertainty of Fraquency Rasponse of Efield: £ 6.3% (k=2}

Poge 7 of 11




ESA0ONYY . EM3037 April 13, 2011

Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM =1800 MHz,R22

J—
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_
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-
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lI i '
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. / | ] , . [ . L

N 3 ] ; 1 |
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% i i TR UV T -_ ..................................................

Emrar [dE]

D0 |04 0—tdtif b ¢ gpip 44 gia-Boa HE 108 Sk s o0 ple 2 8

Rl [4]

K. # | i li
i kile 5 Hy &0 i 2307 He

Uncertainly of Axfal Isstropy Assessment: 0.5% [k=2)

Cenificale Mo ES3-307 Apri 1 Page 8 of 11




ES30WA.- SM:3027 April 13, 2011

Dynamic Range f{SAR..4)
(TEM cell , f =900 MHz)

108
1[}'4.
107 |,
1
@
= )
=ik
in
=
=
L=
10°
1014
1|:|,D_._i_.'..'.. .I oot :'.'r PR L .l Poororiziu
10 1 10! 100 10 10"
. SAR (miWicin3)
N A | ®]
X, compensated HAonak colmpren sated Y earmpensated
+ a #
¥ hct compensated Z compensated Z not compensabed
_l'j_-.
Eapa | 1 =
fru|
=
5
ey
5 A B T - o B ) : ;
10-2 ) 151 104 101 102
SAR |oWeimdd
) . )
A eampansaled A not compensated Y compersated
| 7] La |
¥ nob cormpon salel Z canipehsiled £ not compansaied

Uncerainty of Linearlty Assessment: 3 0.6% (k=2)

Cartificate No: ES3-3037 Al Pane 2 of 11




ESIDVI - SME037 April 13, 2011

Conversion Factor Assessment

f= 1950 MH2WGELS R22 (H_comf) = 635 MHz WGLS B2 {H_conwF)
. 1q . . .o
b £
™
> 10 *.‘ .
' s
ol
E '\\ E xn Y
E- * . . 5- "-.\
i 15 ™
L -
10 -‘\K"".
LY 1 -
H as
LI.III_iIIIIIIJ||r|||iLI.III.||.|I|I.:-|I.|.;.|II ag . | 1 | . 1
] 0 15 o el 30 a 4 [ L] Full o} al ol o
.l Ilmm| .l . s frmia) .l
eabnd g ANl Wher=

Deviation from Isotropy in Liquid
Errcr (b, 3), f =900 MHz

-9 08 06 04 02 00 02 904 0B O0OA 10
Uncerizinty of Spherical Isotropy Assoesment: % 2.6% (k=2)

Cedtificata do: ES-503Y Aorid Fage 10 af 11



EZ3DV3- SN:3037

April 13, 2011

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3037

Other Probe Parameters

Sensor Arrangament
Connector Angle (*}

[ Mechanical Surface Dolection Maode

Triangular

7 Nt applicable |

Oplical Surface Detecticn Motle
Proba Cverall Langih~

Proha Body Diamelsr

Tip Length

Tijx Dlameter
Probas Tip \o Sensor X Calibralion Point o
Proba Tip lo $ensar ¥ Calibration Point

Probe Tip to Sensor Z Calibralion Point

Recommaended Measurement Distance from Surlace

anabplad
isabyled

337 mm |
10 mim

10 rmm

4 mm

2nm

2 mm

Cerificatn Mo: ES3-3037 _Aprid Page 11 of 11
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MOTOROLA, INC. Portable Cellular Phone SAR Test Report Number: 24608-1F

Appendix 5

Measurement Uncertainty Budget

Exhibit 11 Page 27 of 30



MOTOROLA, INC. Portable Cellular Phone SAR Test Report Number: 24608-1F

Measurement System

Probe Calibration E.2.1 5.9 N 1.00 1 1 5.9 5.9 o0
Axial Isotropy E22 | 47 R 1.73 |0.707 |0.707 | 1.9 1.9 0
Hemispherical Isotropy E.2.2 9.6 R 1.73 [0.707 | 0.707 | 3.9 3.9 )
Boundary Effect E.2.3 1.0 R 1.73 1 1 0.6 0.6 o0
Linearity E24 | 47 R 1.73 1 1 2.7 2.7 0
System Detection Limits E.2.5 1.0 R 1.73 1 1 0.6 0.6 o0
Readout Electronics E.2.6 0.3 N 1.00 1 1 0.3 0.3 0
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 0
Integration Time E.2.8 1.1 R 1.73 1 1 0.6 0.6 0
RF Ambient Conditions - Noise | E.6.1 3.0 R 1.73 1 1 1.7 1.7 o0
RF Ambient Conditions -

Reflections E.6.1 0.0 R 1.73 1 1 0.0 0.0 o0
Probe Positioner Mech.

Tolerance E6.2 | 04 R 1.73 1 1 0.2 0.2 00
Probe Positioning w.r.t

Phantom E.6.3 14 R 1.73 1 1 0.8 0.8 0
Max. SAR Evaluation (ext.,

int., avg.) E.5 3.4 R 1.73 1 1 2.0 2.0 00
Test sample Related

Test Sample Positioning E42 | 3.2 N 1.00 1 1 3.2 3.2 29
Device Holder Uncertainty E41| 4.0 N 1.00 1 1 4.0 4.0 8
SAR drift 6.6.2 5.0 R 1.73 1 1 2.9 2.9 0
Phantom and Tissue

Parameters

Phantom Uncertainty E31| 4.0 R 1.73 1 1 2.3 2.3 0
Liguid Conductivity (target) E.3.2 5.0 R 1.73 0.64 | 043 1.8 1.2 )
Liguid Conductivity

(measurement) E.3.3 3.3 N 1.00 0.64 | 0.43 2.1 1.4 )
Liguid Permittivity (target) E.3.2 5.0 R 1.73 0.6 0.49 1.7 1.4 o)
Liquid Permittivity

(measurement) E.3.3 1.9 N 1.00 0.6 0.49 1.1 0.9 )
Combined Standard

Uncertainty RSS 11.1 10.8 411
Expanded Uncertainty

(95% CONFIDENCE LEVEL) =2 22.2 21.6

Exhibit 11 Page 28 of 30




MOTOROLA, INC. Portable Cellular Phone SAR Test Report Number: 24608-1F

Appendix 6

Dipole Characterization Certificate
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Calibration Laboratory of ﬁ&wﬁ

5 Sehwaolzerlacher Kallbrlerdlonst

Schmid & Partner St c Service sulsse d'élalonnage
Engineering AG Ry Sorvizio svizzero di taratura
Zoughnusstrasse 43, 8004 Zurlch, Switzerland ﬁ;ﬁ,f‘ﬁ,ﬂ;@" S  swisa Calibratlon Service
Tedpiliphy

Aceratiied by the Swisa Accradiiation Service (SAS) Accraditation No.: SCS 108

The Swiss Aceroditation Serviee Is one of the signatories to tho EA
Mullitatoral Agraomaent far the recognition af ealibration carlificnioa

Cllent Motorola MDb
CALIBRATION CERTIFICATE

Objact D1800V2 - SN: 271

Corliflcato No: D1800V2-271_Marii

AT [V

Calibration procodura(s)

Callbration dalo;

QA CAL-05.v8

Calibration procedure for dipole validation kits

March 08, 2011

Galibration Equipmant usod (MATE crifizal for ¢alibratian)

This calibration ceriificate shall not be roproduced axcopl In full without willten approval of the laboratory.

This calibration corllicata dosumonts tho tracoabliity to nallonal standards, which renliza tha physloal units of measuramants (S1),
The measuremanis and the uncaralnties with confidenca probabllity are glvan on tha lollowing pagos and are parl of the corilicate.

All calibrations hnve boen gonduatad In the closed Inboralory facility: anvirenmant tamparature (22 4 3)°C and humidity = 70%,

_Frimary Standards o Cal Data (Corlilicate No.) Sehadulod Calibralion

Pawar malor EPM-4424, GHIT480704 06-0at=10 (Nn, 217-01264) Oal=11

Powar sanaor HP B4814 Usazanazaa 06-Qal-10 (Mo, 217-01268) Qa1

Ralorenco 20 dB Allonuntar SH: K0HE (209) a0-Mar-10 (Mo, 217-01158) Mar<11

Type-H mismalch combinalion SK: 50472 / 06327 3n-Mar-10 (Mo, 217-01162) Mar-11

Ratarance Proba ES3DVA SN: 3205 30-Apr-10 (No, ES3-3205_Aprio) Apr-11

DAEA SM: 61 10-Jun-10 (Mo, DAE4-601_Juni) Jun-11

Sacondary Standarda i Check Date (in housa) Schaduled Chack

Powor sanaor HP 84814 MY41092217 1800102 (In housa chack Oct-08) Ir housae chack; Oet11

RF ganaralor R&S SMT-06 100005 A-ALG-99 {In hougo chack Ocl-09) In houso chock: Ogt-11

Notwark Analyzor HP B753E LUS37300585 542008 18-Qel-01 (in house eheck Oet-10) In houso chock: Oet-11
Mama Funclian Signatura

Calibralod by Dimea lllay Lnbomlo:y Tachnlclan Mf) |'m

Approvad by Kalja Pokovio Taechnical Managor

ﬁﬁféﬁ‘iﬁf—'

Issuad; March 9, 2011

Gertilicato No: D1800V2-271_Marii
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Calibration Laboratory of
schmid & Partner
Engineering AG

Zoughnussirnaso 43, 8004 Zurich, Swilzerlane

Schwelzerischer Kallbriardiensi
Sorvico sulase d'l.'ﬂﬂh:.'lhr‘llgl‘l
Sarvizlo svizzero di taratura
Swiss Callbration Sorvice

Accraditod by iho Swiaa Acereditalion Sorvico (BAS) Aceradllalion No.: SCS 108
The Swias Accroditalien Sorvico is ano of tho alnnnlurlan ta the EA
Miiltilataral ﬁﬂl‘“lhil'lt for the recognition of eallbralion certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a)

b)

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

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

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

Additional Documentation:

d)

DASY4/5 Systam Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of tha certificate. All figures statad in the certificate are valid at the frequency indicated.

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

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

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

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

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

SAR for nominal TSL parametars: The measured TSL parameters are used to calculate the
nominal SAR result.
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Measurement Conditions
DASY system configuration, as far as not glven on page 1.

DASY Varsion DASYS V52.6.2
Extrapolation Advancad Exirapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolutlon dy, dy, dz =5 mm

Frequency 1800 MHz £ 1 MHz

Head TSL parameters
Tha fOIIthir'lﬂ Enmmmam and calculations wara agpued.
Temparatura Parmittivity Conductivity
Nominal Head TSL paramaters 22.0°%C 40.0 1.40 mho/m
Meansured Head TSL paramaters (22.0£0.2)°C 304+6% 1.35 mha/m + 8 %
Hend TSL temperature durlng test (21.0=02)°C
SAR result with Head TSL

SAR averaged over 1 em” (1 g) of Head TSL Candition

SAR maasurod 250 mW inpul powar 941 mW /g

SAR normalized normallzed to 1W GFEmW /g

SAR for nominal Head TSL parameters normalized to 1W 38.5 MW /g = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g} of Hend TSL condition

SAR measurad 250 mW Inpul powar 496 mW /g
SAR normallzed normalized o 1W 18EmW/g
SAR for nominal Head TSL parameters narmalized o 1W 20,0 MW /g = 16.5 % (k=2)

Certificate Na: D1B00V2-271_Mar11
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Body TSL parameters

The following parameters and calculations were applied.

Temperatura Parmittivity Conductivity
Neminal Body TSL parameters 22.0°C 53.3 1.52 mho/m
Measurad Body TSL paramaters (22.0+0.2)°C 522+6% 1.45 mho/m + 6 %
Body TSL temperature during test (21.0£0.2)"C s+

SAR result with Body TSL

SAR averaged over 1 em® (1 g) of Body TSL Condiflon

SAR measured 260 mW input powar 9.2 mW /g

SAR normalized normalized to 1W a7.omw/ig

SAR for nominal Body TSL parameters normalized to 1W FTOmW /g = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Body TSL conditlon

SAR moeasured 260 mW Input powar 494 mW /g

SAR normalized normalizad to 1W 19.8mW/lg

SAR for nominal Body TSL paramaters normalized to 1W 20.0 mW / g + 16.5 % (k=2)

Carlilicale No: D1800V2-271_Mar11
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Appendix
Antenna Parameters with Head TSL

Impadance, translormed to fead point 1.7 +42|0
Return Loss -27.1d8

Antenna Parameters with Body TSL

Impedance, transformad to foed point 472+ 300
RAeturn Loss - 26.1 dB

General Antenna Parameters and Design

Elactrical Dalay {one diraction) 1.198 ns

After long term use with 100W radlaled powar, only a slight warming of the dipola near the feadpelnt can ba measurad.

The dipela I made of standard samirigld coaxial cable, The cenlar conductor ol the leading line s direclly connactad to tha
second arm of the dipole. The antenna is tharefore short-circuiled for DC-signals,

No exceasive lorce must be applied to the dipale arms, because they might bend or the soldered connections near the
feadpaint may ba damagad.

Design Modification by End User
The dipale has boan modified with Tellon Rings (TR) placad within Identified markings close to the and of each dipale arm,
Calibration has baan parformad with TR attached to the dipola,

Additional EUT Data

Manufactured by SPEAG
Manuifaclured on Augusl 21, 2000

Corlificate No: D1800YV2-271_Mar11 Page 5ol 8



DASYS5 Validation Report for Head TSL

Date/Time: 07,03,2011 12:42:07
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DIB00VZ; Serial: DIS00VZ - SN:271

Communication System: CW; Frequency: 1800 MHz; Duty Cycle: 1:1

Medium: HSL. U12 BB

Medium parameters used: = 1800 MHz; o = 1.34 mho/m; &, = 39.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standaid; DASYS (IEEE/TEC/ANSI C63.19-2007)

DASYS Configuration:
« Probe: ES3DV3 - SN3205; ConvF(5.05, 5.05, 5.05); Calibrated: 30.04.2010
s Sensor-Surface: 3mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 10.06.2010
+  Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
s+  Measurement SW: DASYS52, V52.6.2 Build (424)

« Posiprocessing SW: SEMCAD X, V14.4.4 Build (2829)

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
gric: dx=5mm, dy=5mm, dz=5mm

Reference Value = 96,375 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 17.081 W/kg

SAR(I g) = 9.41 mW/g; SAR(10 g) = 4.96 mW/g

Maximum value of SAR (measured) = 11.630 mW/g

-1.20
-io.nn
1440

0dB = 11.630mW/g
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date/Time: 08.03.2011 12:23:29

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D100V - SN:271

Communication System: CW; Frequency: 1800 MHz; Duty Cyele: 1:1

Medium: MSL. U112 BB

Medium parameters used: £ = 1800 MHz; o = 1.45 mho/m; &, = 52.4; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2007)

DASYS Configuration:

Probe: ES3DV3 - SN3205; ConvF(4.74, 4,74, 4,74); Calibrated: 30.04,2010
Sensor=-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 10.06.2010

Phantom: Flat Phantom 5.0 (back); Type: QDODOPS0AA; Serial: 1002
Measurement SW: DASYS52, V52.6.2 Build (424)

Postprocessing SW: SEMCAD X, VI14.4.4 Build (2829)

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 94,157 V/m; Power Drift = -0.01 dB

Penk SAR (extrapolated) = 15.852 Wikg

SAR(] g) = 9.25 mW/g; SAR(10 g) = 4.94 mW/g

Maximum value of SAR (measured) = 11.632 mW/g

1e0

4,20

10,00

RERH

0dB = 11.630mW/g
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zoughnuaairagse 43, 8004 Zurich, Swilzerland

Accrodited by the Swiss Accradilation Sarvice (SAS)
The Swiss Actreditation Service I8 one of the signatorles to tho EA
Multllateral Agreemeant far the racagnition of callbration carliflontos

Ellent Motorola MDb

Schwelzarlsoher Kallbrlerdienst
Sorvloe sulsse d'dtnlonnago
Sorvizlo svizzero di taraturn
Swiss Cnlibratlon Service

Acoredilation No.: SCS 108

Carlifieato Na: D1800V2-250_ Mari1

Olsject

Calibration procodurais)

Calisration date:

Primary Standards
Fowar motar EPM-4424

Powar aonsor HP 84814
Refarance 20 dB Allenuator
Typo-N miamateh combination
Roforance Proba ES3DV3
DAE4

Sacondary Standards
Pawaor sopsor HP B481A
AF genaraior R&S SMT-06
Molwork Analyzor HP B753E

Callbratad by:

Appravad by:

D1800V2 - SN: 250

QA CAL-05.v8

Calibration procadure for dipole validation kits

March 17, 2011

Calibratian Equipmant usod (M&TE crilical for calibration)

D8 __

Cal Bale (Cerificate Mo.,)

CALIBRATION CERTIFICATE |

This calibration coriificato documenta the traceabillly (o national standards, which roallze tho phyaleal unlis of measuromonis (S1),
Tho measurmments and tha uncanainiias wiih confidonco probabllity aro glven on tho fallowing pages and aro part of he corliticato,

All calibrations have boon conductod in the closod laboratary tacllity: anviranmani lamparature (22 + 3)°C and humidily = 70%.

Sohodulad Callbration

GB37480704
US37202783

SN: 5006 (20g)
SN: 5047.2 / 06327
Sh: 4208

Sh: 601

I8

08-0ci-10 (Mo. 217-01266)
06-0ci-10 (Mo, 217-01206)
30-Mar-10 (No. 217-011608)
30-Mar-10 (Mo. 217-01162)
30-Apr-10 (Mo, ES3-3205_Aprio)
10:-Jun-18 {No. DAE4-601_Jun10)

Chack Data {in houso)

Oat-11
Oat-11
Mar-11
Mar-11
Apr-11
Jun-11

Sochadulad Chogk

MY 41002317
100005
USA7200808 S4206

Mamao
Claudia Laublar

Kaija Pokovic

18-0c1-02 (in houso chack Oct-08)
4-Aug-98 (in house chock Qal-09)
18:0ct-01 {In house chack Oact-10)

Funetion
Laboralory Tachnlolan

Tachnlcal Manager

This callbrallon ceriilicato shall not be raproduced gxcopt in full withaut writien approval of the Inboratory.

In heuse chack: Oel-11
In house ehack: Oel-11
In housa chack: Oct-11

7

lssund: March 18, 2011

Carlilicale No: D1800V2-250_Marii
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Calibration Laboratory of S,

: n.,_"-:ﬂ'ﬂ.: 5 Sohwaelzerisoher Kallbrierdienst
Schmid & Partner i“"b‘—'ﬁi Servico sulsse d'dnlonnaga
E =
Englnaarmg AG — E Sorvizio svizzero di inrniura
Zeughausstrasse 43, 8004 Zurich, Switzerland % mﬁ‘\‘w‘-‘ Swiss Callbration Service
Hiyilatd
Acoraditad by tha Swisa Accraditation Sarvice (SAS) Acoraditation No.: SCS 108

The Swiss Accroditntion Sorvice is ono of 1ho signatories 1o the EA
Multlinternl Agraamant fer the racagnition of eallbration certlilcatos

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
s Measuremant Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated In the certificate are valid at the frequency indicated.

¢ Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

» Fead Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurament at the SMA connector to the fead point. The Return Loss ansures low
reflacted power. No uncertainty required.

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

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

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

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

Carlllcate Na: D1B00OV2-250 Marii Pago 2ol 9



Measurement Conditions

DASY systam conflguration, as far as not glvan on page 1.

DASY Verslon DASYS Vh2.6.2
Extrapolation Advancad Extrapolation
Phantom odular Flat Fhantom V5.0
Distance Dipole Conter - TSL 10 mim wilh Spacor
Zoom Scan Resolutlon dx, dy, dz =5 mm
Fraguency 1800 MHz + 1 MHz
Head TSL parameters
The following parametars and calculations were applied.
Tampoeratura Parmittivity Conductivity
Neminal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL paramoters (22.0x0.2) "C 394 x6% 1,36 mhe/m £ 6 %
Head T5SL temparatura during test (22.0+0.2)"C
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Condition
SAR maasured 2560 mW input powar 947 mW /g
SAR normallzad nermallzed o TW 3ramW/g
SAHR for nominal Head TSL parameters normalized lo 1W 38.6 MW /g = 17.0 % (k=2)
SAR averaged over 10 am” (10 g) of Hoad TSL candilion
SAR measurad 250 mW input power 499 MW /g
SAR normalized nermalized to 1W 200mW /g

SAHR lar nominal Head TSL parameters

normalized to 1W

20,1 MW /g = 16.5 % (k=2)

Codifisatle No: D1800V2-250_Marii
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Body TSL parameters
Tha following parametars and calculations ware appliad,

Temperature Permittivity Conductivity
Nominal Body TSL parametars 22.0°C 533 1.52 mho/m
Measured Body TSL parameters (22.0£0.2)°C 522+6% 1.45 mho/m + 6 %
Body TSL temperature during test (22.0202)°C
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Condition
SAR measured 250 mW inpul powar p.oamwW /g
SAR normalized nermalizad to 1W 363mWig
SAR for naminal Body TSL parametars normalized to TW 37.2 MW/ g £ 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Body TSL condition
SAR measurad 260 mW Input powar 481 mW /g
SAR normalized normalized lo 1W 19.2mW/g
SAR for nominal Body TSL parametars normalized to 1W 194 mW /g £ 16.5 % (k=2)

Corlificate No; D1800V2-250 Mar11 Page 4 of 9




Appendix
Antenna Parameters with Head TSL

impedance, transformad to feed point 5088 +5.5 0
Rolurn Loss -26.2dB

Antenna Parameters with Body TSL

Impadance, iransfarmed te feed polnt 46,1 Q1+ 5.6 0
Return Loss -23.0dB

General Antenna Parameters and Design

Elecirical Delay {ona direction) 1,208 ns

Aftar leng tarm use with 100W radiated power, only a slight warming of tha dipole near the feedpoint can be measured,

The dipole Is made of standard semirigld coaxlal cable. The center conductor of the feeding line is diraclly connectad 1o tha
sacond arm of the dipola. The antenna s therefera short-clrcultad for DC-slgnals.
Mo excasslve lorce must be appliad to tha dipole arms, bacause they might band or the selderad connections near tha

feadpolnt may be damaged.

Design Maodification by End User
The dipole has baen modified with Teflon Rings (TR) placed within identified markings close to the end of each dipole arm.

Calibration has baen performad with TR attached 1o the dipale,

Additional EUT Data
Manufacturad by SPEAG
Manufacturad on September 25, 1998

Carlificate No: D1800V2-250_Mari] Paga ol 0



DASYS5 Validation Report for Head TSL

Date/Time: 17.03.2011 11:03:14
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800Y2; Serial: DIS00V2 - SN:250

Communication System: CW; Frequency: 1800 MHz; Duty Cycle: 1:1

Medium: HSL. U12 BB

Medium parameters used: = [800 MHz; o = 1.35 mho/m; &, = 39.4; p = 1000 kg/m®
Phantom section: Flal Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63,19-2007)

DASYS Configuration:
« Probe: ES3DV3 - SN3205; ConvF(5.05, 5.05, 5.05); Calibrated: 30.04.2010
= Sensor-Surface: 3mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 10.06.2010
«  Phantom: Flat Phantom 5.0 (front); Type: QDOO0OPS0AA; Serial; 1001
+  Measurement SW: DASY52, V52.6.2 Build (424)
« Postprocessing SW: SEMCAD X, V14.4.4 Build (2829)

Head/d=10mm, Pin=250 mW, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0):
Meansurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 95,117 V/im; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 17.216 W/kg

SAR(I g) = 9.47 mW/g: SAR(10 g) = 4.99 mW/g

Maximum value of SAR (measured) = 11.641 mW/g

i
i

-4.40

1130

1II

-17.16

0dB = 11.640mW/g

Corilicate No: D1800V2-250_Mari1 Paga G of 8



Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date/Time: 17,03.2011 15:52:49
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DI800V2; Serial: DIS00V2 - SN:250

Communication System: CW; Frequency: 1800 MHz; Duty Cyele: 1:1

Medium: MSL. U12 BB

Medium parameters used: { = 1800 MHz; o = 1.45 mho/m: £, = 52.2; p = 1000 kg/m”
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:
» Probe: ES3DV3 - SN3205; ConvF(4.74, 4.74, 4.74); Calibrated: 30.04.2010
« Sensor-Surface: 3mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated:; 10.06,2010
s Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
«  Measurement SW: DASYS52, V52.6.2 Build (424)
+ Postprocessing SW: SEMCAD X, V14.4.4 Build (2829)

Body/d=10mm, Pin=250 mW, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 93,370 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 15.727 W/kg

SAR(1 g) = 9.08 mW/g; SAR(10 g) = 4.81 mW/g

Maximum value of SAR (measured) = 11.477 mW/g

141
6,83
-10.24

1166

1707

0dB = 11.480mW/g
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zoughausstrasse 43, 8004 Zurleh, Switzerland

g Sehwaizorischor Kallbriordlanst

c Service aulaan d'dlnlonnage
Servizlo svizzero di taratura

S  swiss Calibration Bervice

Aceroditod by the Swiss Accradilation Service (SAS) Accradiiation No.: SCS 108

The Swiss Accraditation Service Is ono of tha signatories to the EA
Multiiaternl Agreement far the recognition of callbration carllficales

Corlificato No: DB35V2-434_Mari1

]

Client Motorola MDb

|CALIBHATIDN CERTIFICATE

Objuot DB35V2 - SN: 434

QA CAL-05.v8
Calibration procedure for dipole validation kils

Calibration proceduro(s)

Callbration dale:

March 9, 2011

Thia ealibration certilicato dogumaenta the traceabliity fo national siandards, which realizo the physical units of measuraments {(S1).
The moasuramaents and (ho uncoralntins with conlidence probability aire glvan on the following pagos and are parl of the cortificata,

All calibrations have bean conductod in 1he closad Inboratery faciily: onvironmant lemparature (22 & 3)°C and humidity < 70%.,

Calibration Equipmaent usad (METE arilical lor calibration)

Primary Standards 10w L Cal Date (Carlificats No.) Schodulad Calibration
Fowor motar EPM-4424 GBI740704 08-0¢ct-10 {No, 217-01266) Oat-11
Powor sonsor HP B4B1A US37202783 08-0¢ct-10 {No. 217-01266) Oal=11
Rafarence 20 dB Altenuator SM: 5086 (200) 30-Mar-10 {Mo, 217-011568) Mar-11
Typa-M mismatch combination SM: 5047.2 / 06327 30-Mar-10 (Mo, 217-01162) Mar=11
Roference Probo ES3DVE SN: 3206 30-Apr-10 (Mo, E53-2206_Apri0) Apr-11
DAE4 SN: 601 10-Jun-10 (Mo, DAE4-601_Juni0) Jun-11
Secondary Standards 1o W Check Data {in house) Schadulad Chack
Pawor songor HP B481A mMY4A1092017 18-0¢l-02 {in houso chock Oct-09) In housa chack: Oot-11
AF generator R&S SMT-00 100005 4-Aug-88 (in house chack Oct-09) In housa chack: Oot:11
Muotwork Analyzar HP 8753E US37300506 54208  18-Oct-01 {In housa chack Ocl-10) In hausa check: Oat-11
Iy
Mamo Funaotion ifgmalure
Calibrated by: Claudia Loublar Laboralory Technlclan /6_\
Approvad by: Kalja Pokovic Tachnical Mannger e A
ppraved by I 0 ’_..C:;’fr"—-— W
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zaughausstrasse 43, 8004 Zurlch, Switzerland

Schwalzarlachar Kalibriardionst
Sorviea sulsso I|'¢|H|ﬂﬂﬂlﬂﬂ
Sorvizlo avizrero di tnraturn
Swiaa Callbration Service

Acaraditad by the Swiss Aceraditation Sarvico (SAS) Accraditation No.: SCS 108
The Swiss Accreditation Service |s one of the signatories to the EA
Multilatornl Agrasmaent for the recognition of aallbration caortlficatos

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a)

b)

IEEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) In the Human Head from Wireless
Communications Devices: Measuramant Techniques”, December 2003

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

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

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

o

Measurement Conditions: Futher details are available from the Validation Report at the end
of the certificate. All figures stated in the cerlificate are valid at the frequency indicated.

Antenna Paramelers with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms criented
parallel to the body axis.

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

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

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

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

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

Cartllicala No; DA35V2-434_Mar11 Paga 2ol 9



Measurement Conditions

DASY systam ccmugumtlan. as far as nol given on page 1.
DASY Verslon DASYS V52,6
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V4.9
Distanee Dipola Centar - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 835 MHz = 1 MHz
Head TSL parameters
The following paramotars and calculations wera applied.
Tamperatura Parmittivity Conductivily
Neminal Head TSL paramaters 22.0°C 41.5 0.90 mhao/m
Measured Head TSL parameters (22.0+0.2)°C 1.046% 0.89 mho/m + 6 %
Head TSL temperature during test (22.0+0.2)"C
SAR result with Head TSL
SAR averaged over 1 em”® (1 g) of Head TSL Canditian
SAR measurod 250 mW Input power 241 mW/ig
SAR normalized normalized to 1W 9.64mW/g
SAR for nominal Head TSL paramaters normalized to W 9.69 MW /g £ 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measurad 250 mW Inpul power 1.58mW /g
SAR normallzed normalized to 1W 6.32mW/g
SAR for nominal Haad TSL parametars normalized to 1W 6.35 mW /g £ 16.5 % (k=2)

Cortificate No: DB35V2-434_Mari1

Pago 3of 8




Body TSL parameters

Thae following paramelers and calculations ware applied.

Temperalure Parmittivity Conductlvity

Mominal Body TSL parameters 2z2.0°C 662 0.97 mho/m

Measured Body TSL paramaotors (22.0+0.2) "C 64.3 6 % 0.09 mho/m 2 6 %

Body TSL temperature during test (22,0 % 0.2) °C ns
SAR result with Body TSL

SAR averaged over 1 em” (1 g) of Body TSL Conditien

SAR measured 250 mW inpul power 256mW/g

SAR normalized normallzed to 1W 10.2mW/g

SAR for nominal Body TSL parameters normalized o 1W 10.0 mW / g = 17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Body TSL condition

SAF moasurad 260 mW Input power 1.68mW fg

SAR normalized normalized o 1W 6.72mW/g

SAR for nominal Body TSL paramatars

normalized {o 1W

6.63 mW /g = 16.5 % (k=2)

Cerlificate No: DB35V2-434_Mar11
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Appendix
Antenna Parameters with Head TSL

Impadance, transformed to feed point 52080-0.7
Raturn Loss -33.5dB

Antenna Parameters with Body TSL

Impedanca, transformed to leed point 4760-3.70
Raturn Loas -27.0dB

General Antenna Parameters and Design

Elactrical Dalay (one direction) 1.392 n&

Aftor long tarm use with 100W radiatad power, only a slight warming of the dipole near the feedpoint can be measured.

Tha dipole is made of standard semirigid coaxial cable. The cantar conductor of the feading line is dirmctly connecled to the

second arm of the dipole, Tho antenna Is therelore short-circulted for DC-signals.
No axcesslve force must ba applied to the dipole arms, because thay might bend or tha soldered conneclions near the

feadpoint may be damagead.

Design Modification by End User
The dipola has been modified with Teflen Rings (TR) placed within identitied markings close to the end of each dipole arm,
Calibration has been parformed wilh TR attachad 1o the dipole.

Additional EUT Data
Manulaclured by SPEAG
Manufacturad on Dacambar 15, 2000

Calilicate No: DB35V2-434 Marii PagaSal 9



DASYS5 Validation Report for Head TSL
Date/Time: 09.03,2011 14:19:41

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: DE35V2 - SN:d34

Communication System: CW, Frequency: 835 MHz; Duty Cycle: 1:1

Medium: HSL900

Medium parameters used: £ = 835 MHz; o = (.89 mho/m; g, =41; p = 1000 kg)l'n"
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/IEC/ANSI C63,19-2007)

DASYS Configuration:
¢ Probe: ES3DV3 - SN3205; ConvF(6.03, 6,03, 6.03); Calibrated: 30.04.2010
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 10.06.2010
« Phantom: Flat Phantom 4.9L1; Type: QDOOOP49AA; Serinl: 1001
« Measurement SW: DASYS52, V52,6 Build 2, Version 52.6.2 (424)

s Posiprocessing SW: SEMCAD X, VI14.4 Build 4, Version 14.4.4 (2829)

Head/d=15mm, Pin=250 mW, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0:

Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 57.570 V/in; Power Drift = 0.0072 dB

Peak SAR (extrapolaled) = 3.645 Wikg

SAR(I g) = 2.41 mW/g; SAR(10 g) = 1.58 mW/g

Maximum value of SAR (measured) = 2.798 mW/g
an
u

a0

A2

- 56

1070

0dB =2.800mW/g
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date/Time: 09032011 10:17:27

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:434

Communication System: CW; Frequency: 835 MHz; Duty Cyele: 1:1

Medium: MSL900

Medium parameters used: f = 835 MHz,; o = 0,99 mho/m; &, = 54.3; p = 1000 kg/m"
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

-

Body/d=15mm, Pin=250 mW, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0:

Probe: ES3DV3 - SN3205; ConvF(5.86, 5.86, 5.86); Calibrated: 30.04.2010
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 10,06,2010

Phantom: Flat Phantom 4.9L; Type: QDO00P49A A; Serial: 1001
Measurement SW: DASY 52, V52.6 Build 2, Version 52.6.2 (424)
Postprocessing SW: SEMCAD X, V14.4 Build 4, Version 14.4.4 (2829)

Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 56.698 V/m; Power Drift = 0.04 dB
Peak SAR (extrapolated) = 3.780 W/kg

SAR(1 g) = 2.56 mW/g; SAR(10 g) = L.68 mW/g
Maximum value of SAR (measured) = 2,981 mW/g

db

o418

024

.32

1040

0dB =2.980mW/g
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of o,

S

Schmid & Partner 5“1‘“—--{5* 3

Engineering AG : —.7
Zeughausstrasse 43, 8004 Zurleh, Switzerland i&ﬁ\:‘

Acaradited by tha Swise Accraditalion Sarvice (SAS)
Tha Swiss Acoroditallon Service |s ane of the signatories to the EA
Multitateral Agreement for the rocognition of callbration cerliflcates

cient  Motorola MDb

Schwaelzerlacher Kallbrierdienst
Sorvico sulase d'dtalonnage
Saorvizio avizzere di taraiura
Swiss Collbration Service

Accraditaiion Ne.: SCS 108

Cortillente No: DB35V2-422 Mari1

CALIBRATION CERTIFICATE

EIEIET TN

Objeat Da36V2 - SN: 422

Calibration procedura(s)

Calibiration dalo:

Primary Standards
Powor motar EPM-4424,
Powor sansar HP B481A
Refarénce 20 db Attenuntor
Typa-M miamateh combinalion
Refoeronce Prabo ES3I0DVI
DAE4

Socondary Standards
Powor sangar HP B481A
AF gonoralor R&S SMT-06
Motwork Analyzer HP 0763E

Calibratod by,

Appravid by

QA CAL-05.v8

Calibration procedure for dipole validation kits

March 18, 2011

Callbration Equipmani usad (MATE critical for callbralion)

1 —
GBE37480704
uUs37202783

SN: 5086 (200)
SN: 6047.2 7 06327
SN: 3208

SN: 601

oy

Cal Dato (Goricato No)

08-Qel=10 (No. 217-01266)
06-Qet-10 (No., 217-01266)
30-Mar-10 (No, 217-01158)
30-Mar-10 (No, 217-01162)
30-Apr-10 (Mo, ES3-3305_Apri0)
10-Jun-10 (No. DAE4-601_Jun10)

Chack Dato {in houso)

MY41002317
100008
USA7100606 54206

MNamo
Dimco llioy

Kaljn Pokovie

18:0¢1-02 (in houao chack Oct-09)
4-Aug-99 (in house chock Ocl-09)
18-0c1-01 (in house check Oct-10)

Funation
L Ehﬁrllﬂl'p' Tachnlclan

Tachnleal Managor

This calibration cortiticata shall not ba mpl::_xclucgd axcapt in full l.-,nll'n:!!l_l_w[lttun approval of the laboratory.

Thia ealibration cariifieate documants tho tracoability to nationnl standards, which reallze tha physical units of measuramaents (51).
Tho measuromaonis and tha uncenalniias wilh confidanca probabllily aro glven on tho following pagas and aro part of the cerificata.

Al calibrationa have beon condugtod in tho closod laboratory facility; anviranmant tamporature (22 £ 3)°C and humidity < 70%,

Sehadulad Calibration
Qat-11
Oot=11
Mar=11
tdar-11
Apr-11
Jun-11

Sehedulad Chock
In houso choak: Oat-11
in houss chack: Oot-11
In houso chock: Dof11

Signature
() Vieor

|asuad: March 18, 2011

Cartificate No; DB3EV2-422 Mar11
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zoughausstrosse 43, 8004 Zurlch, Switzerland

Sehwalzariacher Kallbriordlenst
Sarvice aulsse d'dlalonnage
Servizlo svizzaro di taratura
Swinn Collbration Service

Ancraditad by the Swiss Accradilation Sorvico (SAS) Acereditation No.: SCS 108
The Swiss Accreditation Sorvice s one of the signatorlos to tho EA
Multilatoral Agranment for the recognition of ealibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2008, "|IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, Dacembar 2003

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
¢« Measurement Conditions: Further details are available from the Validation Report at the end
of the certificata. All figures stated in the certificate are valid at the frequency Iindicated.

e Antenna Parameters with TSL: The dipole is mountad with the spacer to position its fead
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

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

o  SAR measured: SAR measured at the stated antenna input power,

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

« SAR for nominal TSL parameters: The measured TSL parametars ara used to calculate the
nominal SAR result.

Corlllicato No: DB3GV2-422 Marl 1 Paga 2 ol B



Measurement Conditions

DASY system configuration, as far as not glven on page 1.

DASY Verslon DASYS V52.6.2
Extrapolation Advanced Exlrapolation
Phantom Maodular Flat Phantom V4.9
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolutlon dx, dy, dz =5 mm
Fragquency 836 MHz = 1 MHz
Head TSL parameters
Tha f-:IIII:IWIr'Ig Eurumolum and calculalions wara ugplied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 41.5 0,90 mho/m
Measured Head TSL parameters (22.0+0.2)°C 410+6% 0.89 mho/m + 6 %
Head TSL temperature during test (22.0+0.2) °C
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR maasured 250 mW inpul power 232mW /g
SAR normalized nermalized o 1W D2amMW /g

SAR for nominal Head TSL paramaters

narmalized to 1W

9.33 MW /g = 17.0 % (k=2)

SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measurad 250 mW input power 1.62mW /g
SAR normallzed narmalized to 1W B.OBmW /g

SAR for nominal Head TSL parameters

narmalized 1o 1W

6.1 mW /g = 16.5 % (k=2)

Corificate No; DB35V2-422 Marl1
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Body TSL parameters
Tha 10IICJWI{‘|_5 parametars and ealculations were appliad,

Temperature Parmittivity Conductivity
Neminal Bedy TSL parameters 22.0°C 562 0.97 mho/m
Measured Body TSL parameters (22.0 £0.2) "C 54.34+6% 0.99 mha/m 6 %
Body TSL temperature durlng test (22.2x0.2)°C
SAR result with Body TSL
SAR averaged aver 1 em” (1 g) of Body TSL Condition
SAR measurad 250 mW Input powaer 249 mW /g
SAR normalizod narmallzad to AW 10.0mW /g
SAR for nominal Body TSL parameters narmalized to 1W 8.77 mW /g £ 17.0 % (k=2)
SAR avaraged ovar 10 cm® (10 g) of Bady TSL conditlon
SAR measunad 2650 mW Input power 1.63mW /g
SAR normalized normalized to 1W 68.52mW /g
SAR for nominal Body TSL parameters normalized to 1W 6.43 mW /g £ 16.5 % (ku2)

Carlllicale No: DB3EV2-422 Mari1 Page 4ol 8



Appendix
Antenna Parameters with Head TSL

Impadance, fransformed (o fasd polnl B3302+33 ]ﬂ
Relum Loss - 26,0 dB

Antenna Parameters with Body TSL

Impedance, transformad to fead paint 4880 + 1.8
Return Loss -33.3dB

General Antenna Parameters and Design

Elactrical Delay (one direction) 1.427 ne

Aftar long term use with 100W radiated powar, anly a slight warming of the dipole near the leadpeint can be measured.

Tha dipole Is made of standard semirigid coaxlal cable. The center conductor of the feeding line is directly connacted to the
sacond arm of the dipole. The antenna Is tharefore shart-clrculted for DC-signals,

Mo excesslva force must ba applied to the dipole arms, bacauso thay might band or the seldored connaclions near the
feadpolnt may be damaged.

Design Modification by End User
The dipole has been madilied with Tellon Rings {TR) placad within [dentifled markings closa to tha and of each dipole am,

Calibration has been performed with TR attached to the dipole.

Additional EUT Data

Manulacturad by SPEAG
Manulacturad on August 24, 2000

Cartificate No: DB35V2-422 Mar11 Page 5 of &



DASYS5 Validation Report for Head TSL

Date/Time: 18.03.2011 10:31:11
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: DB35SV2 - SN:422

Communication System: CW; Frequency: 835 MHz; Duty Cycele: 1:1

Medium: HS1.900

Medium parameters used: f = 835 MHz; o = 0.89 mho/m; g, = 41; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI €63, 19-2007)

DASYS Configuration:
+ Probe: ES3DV3 - SN3205; ConvF(6.03, 6.03, 6.03); Calibrated: 30.04.2010
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 10,06.2010
« Phantom: Flat Phantom 4.9L; Type: QDO00P49AA; Serial: 1001
¢« Measurement SW: DASYS2, V52.6.2 Build (424)
« Postprocessing SW: SEMCAD X, V14.4.4 Build (2829)

Pin=250 mW /d=15mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 56.580 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.476 W/kg

SAR(1 g) = 2.32 mW/g; SAR(10 g) = .52 mW/g

Maximum value of SAR (measured) = 2.692 mW/g

240
4.00
120

B.60

=12.0n

0dB =2.690mW/g
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date/Time: 16.03.2011 15:51:37
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DB3SVZ; Sevial: D35SV - SN:422

Communication System: CW; Frequency; 835 MHz; Duty Cyele: 111

Medium: MSL900

Medium parameters used: [ = 835 MHz, o = 0L99 mho/m; &, = 54.3; p = 1000 kg,lm“
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI €63.19-2007)

DASYS Configuration:
« Probe: ES3DV3 - SN3205; ConvF(5.86, 5.86, 5.86); Calibrated: 30.04.2010
#  Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 10.06.2010
s Phantom: Flat Phantom 4.9L; Type: QDO00OP49AA; Serial: 100]
«  Measurement SW: DASYS52, V52.6.2 Build (424)
« Postprocessing SW: SEMCAD X, V14.4.4 Build (2829)

Pin=250 mW /d=15mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid; dx=5mm, dy=5mm, dz=5mm

Reference Value = 55,816 V/m; Power Drift = 0,02 dB

Peak SAR (extrapolated) = 3.673 W/kg

SAR(I g) = 2,49 mW/g; SAR(10 g) = 1.63 mW/g

Maximum value of SAR (measured) = 2,900 mW/g

i

.40
4.0
.20

.60

<1200

0dB = 2.900mW/g
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zoughnusstrasso 43, 8004 Zurieh, Switzerland

Aceroditod by the Swiss Accrodiiniion Sorvice (5A8)
The Swiss Accroditation Service s one of the signatories to the EA
Mullilatoral Agrapmaent far tho recagnition of calibralion carlificates

Cllani Motorola MDb

Schwelzerischer Kalibriordiensat
Sarvion sulsse d'étalonnngo
Servizio svizzera di tarntura
Swias Callbratlon Service

Accreditation No.: SCS 108

Gartitlonts No: D2450V2-B63 Mar11

CALIBRATION CERTIFICATE

Objaci

Calibration procedur (&)

Gallbration dato:

Primary Standards

Powor mator EPM-4424,
Powar sansar HP 84814
Anforance 20 dB Altenuator
Typo:N mlamatch cambination
Raforonce Proba ES30DV3
DAE4

Sacun-:lmy Standarda
Pawar aonaor HP Edﬂm

AF genaratar R&S SMT-06
Moelwark Annlyzor HF 8753E

Calibratad by:

Appravad by,

D2450V2 - SN: 863

QA CAL-05.v8

Calibration procedure for dipole validation kits

March 17, 2011
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__Chock Date (Inhouse)
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#4:Aug-99 {in houso chagk Gat-09)
18:0at-01 (in house check Oot10)
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Lllbﬂfﬂﬂl'v Tachnlelan

Technlcal Managar

This calibration cartificats shall not bo roproducad axcapl In lull wllllllnulll writtan appraval of tha laboratary.

This callbration corilieats dosumants the tracoabllity to national standards, which realize the phyaical units of measuromanis {51},
Tho measuroments and the uncartaintios with confidance probability are glven on the fellewing pages and are part of the corlilicata,

All colibrations have boon conducted In the closed Inbaratory facllity: snviranmant tamporatura (22 + 3)°C and humidily = 70%.

Schadulad Calibration
Oat-11
Oat-11
Mmr-11
Mar-11
Apr-11
Jun-11

Schedulad Chock

In heuse chack: Oel-11
In house chock: Ogl-11
In housa chack: Ogl-11
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Calibration Laboratory of
Schmid & Partner
Enginearing AG

Zoughausairagso 43, 0004 Zurloh, Swilzerland

Schwalzoriachar Knllbriarcdionst
Sorvieo sulsse d'dtalonnage
Servizio svlzzero di taratura
Swiss Cnlibration Service

Accrodited by the Swiss Accreditalion Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service Is ono of the signatorlos to the BA
Multiinteral Agreemaent for the recognition of callbration certifioates

Glossary:

TSL lissue simulating liquid

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

Calibration is Performed According to the Following Standards:
a) |IEEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Davices: Measurameant Techniques”, Decambar 2003

b) IEC 62208-1, "Procedura to measure the Specific Absorption Rate (SAR) for hand-held

devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),

“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobhile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
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Measurement Conditions: Further details are available from the Validation Report at the and
of the certificate, All figures stated in the certificate are valid at the frequency indicated.

Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallal to the body axis.

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

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

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

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

SAR for nominal TSL parameters: The measured TSL parameters ara used to calculate the
nominal SAR result,




Measurement Conditions
DASY sgmm cunilgumtlon. a5 far as not given on page 1,

DASY Verslon DASYS VE62.6.2
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantam V5.0

Distance Dipole Center - TSL 10 mm wilth Spacar
Zoom Sean Resolution dy, dy, dz = & mm

Freguency 2450 MHz 2 1 MHz

Head TSL parameters

The following paramelers and calculations ware appliad.
Temperaiure Parmittivity Conductivity
Nominal Head TSL parameters 22.0°C as.2 1.80 mho/m
Measured Head TSL parameters (22.0+£0.2)°C 3B.7 +6 % 1.72 mho/m + 6 %
Head TSL tamporature during test (22.0 £0.2) °C
SAR result with Head TSL
SAR averaged over 1 ecm” (1 g) of Hend TSL Condition
SAR measured 250 mW Input power 13.83mW/ig
SAR normalized normalized to 1W 532mWi/g
SAR for nominal Head TSL paramaters normalized 1o 1W 54,2 mW /g £ 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 260 mW Input power 6.23mW/g
SAR normalizad narmalizad to W 249mW/g
SAR for nominal Head TSL paramaters normallzad to 1W 251 mW /g = 16.5 % (k=2)
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Body TSL parameters

The following parameters and ealculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 52.7 1.86 mho/m
Measured Body TSL paramoters (22.0£0.2)°C E1.5+8% 1.92 mho/m + 6 %

Body TSL temperature during test

(21.0 £0.2) °C

SAR result with Body TSL

SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR measured 250 mW input powar 13.2mW/g
SAR normalized normalized o 1W 528mW /g

SAR for nominal Body TSL paramatars

narmalized o 1W

528 mW /g +17.0 % (k=2)

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

condition

SAR measured 250 mW Input powar B11mW/g
SAR normalizod normalized to 1W 244mW /g
SAR for nominal Body TSL parametars normalizad to 1W 244 MW/ g = 18.5 % (k=2)
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Appendix

Antenna Parameters with Head TSL

Impaedance, transformed to leed polnt 6314 +29|0
Halurn Loss -27.7 dB

Antenna Parameters with Body TSL

Impedanca, transformed to feed point 48581+ 5.2 |1
Return Loss -265,2dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.165 ns

Altar long term use with 100W radiatad powar, anly a slight warming of the dipale near the feadpoint can be measured,

The dipole la made of standard semlirgld coaxlal cabla. The centar conductor of the faeding lina s direclly connactad 1o tha
gacond arm of the dipola. The antenna Is therefore shor-clrculted for DG-signals.
Mo excesslve lorce must be appliad to the dipole arms, because thay might band or the soldered connactions near the

leadpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufacturad on April 23, 2010
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DASY5 Validation Report for Head TSL

Date/Time: 17.03.2011 13:48:21
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:863

Communication System: CW; Frequency: 2450 MHz; Duty Cycle: 1:1

Medium: HSL U12 BB

Medium parameters used: [ = 2450 MHz; a = 1.72 mho/m; g, = 38.7; p = 1000 l::,l,!.!lﬂ'1l
Phantom section; Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:
e Probe: ES3DV3 - SN3205; ConvF(4.53, 4.53, 4.53); Calibrated: 30.04,2010
+  Sensor-Surface: 3mm (Mechanical Surface Detection)
+ Electronics: DAE4 5n601; Calibrated: 10,06,2010
¢ Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
+  Measurement SW: DASYS52, V52.6.2 Build (424)

« Postprocessing SW: SEMCAD X, V14.4.4 Build (2829)

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe) /Zoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 104.8 V/m; Power Drift =-0.11 dB

Peak SAR (extrapolated) = 27.215 W/kg

SAR(1 g) = 13.3 mW/g: SAR(10 g) = 6.23 mW/g

Maximum value of SAR (measured) = 17,128 mW/g

4,20
gun Y
%11

A1l

21,80

0dB = 17.130mW/g

Cartilicale Mo: D2450V2-863_Mar11 PagoGof &



Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date/Time: 08.03.2011 15:14:58
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:863

Communication System: CW,; Frequency: 2450 MHz; Duty Cyele: 1:1

Medium: MSL UI2 BB

Medium parameters used: = 2450 MHz; o = 1,93 mho/m; & = 51.7; p = 1000 kg/m*
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

PASYS Configuration:
= Probe: ES3DV3 - SN3205; ConvFi4.31,4.31, 4.31); Calibrated: 30,04.2010
s Sensor-Surface: 3mm (Mechanical Surface Delection)
» Electronics: DAE4 Sn601; Calibrated: 10.06.2010
= Phantom: Flal Phantom 5.0 (back); Type: QDOO0PSOAA; Serial: 1002
*  Measurement SW: DASY52, V52.6.2 Build (424)
»  Postprocessing SW: SEMCAD X, V14.4.4 Build (2829)

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 97.651 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 27.947 Wikg

SAR(I g) = 13.2 mW/g; SAR(10 g) = 6.11 mW/g

Maximum value of SAR (measured) = 17.459 mW/g
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0dB = 17.460mW/g
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Impedance Measurement Plot for Body TSL
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MOTOROLA, INC. Portable Cellular Phone SAR Test Report Number: 24608-1F

END OF REPORT
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