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1. Introduction

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

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

Summary of Stand-Alone SAR Results

Transmit Band Body SAR (19 /)

Wi-Fi 2.45 GHz 1.42
Wi-Fi 5.2 GHz 1.19
Wi-Fi 5.8 GHz 1.25

2. Description of the Device Under Test

2.1  Antenna description

Bluetooth/Wi-Fi 2.45 /| 5 GHz Antenna

Type Internal

Location Top of Transceiver

Dimensions Width 3.67 mm
Length 10.04 mm
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- BT/Wifi 2GHz/5GHz Antenna Location
2.45mm from Top edge

10.04

Top Edge H

Left Right
Edge Edge
n
[
i
Y
4 253.8 %
' Bottom Edge of DUT
2.2 Device Signaling®
Serial Number(s) R .
e KPE00GO0052 (Wi-Fi SAR testing)
Production Unit or
Identical Prototype Identical Prototype
(47 CFR §2..908)
Device Category Portable / Mobile Station
RF Exposure Limits General Population / Uncontrolled
Mode(s) of Operation Modulation Mode(s) LR OIS Duty Cycle Ut G

Power Setting Range(s)
2.45 GHz Wi-Fi 802.11b/g/n BPSK 14.5 dBm 1:1 2412.0 - 2462.5 MHz

5180.0 - 5240.0 MHz,
5745.0 - 5805.0 MHz

Bluetooth GFSK 7.83 dBm 1:1 2402.0 - 2483.5 MHz

Wi-Fi 802.11a/n BPSK 12.7 dBm 1:1

! 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 Device Conducted Power Measurements

2.3.1 Wi-Fi 802.11 modes

Per “SAR Measurement Procedures for 802.11 a/b/g Transmitters” (FCC KDB 248227), power measurements were
performed for 802.11 operational modes. The conducted power measurements for each mode are shown in the
tables below. SAR testing for 802.11 was performed within each transmit band (2.5 GHz, 5.2 GHz, 5.8 GHz) with
the transmitter set to the lowest data rate on the default test channels highlighted in bold in the tables below. The
body positions that resulted in the highest SAR values were further tested on the additional channels within that
sub-transmit band. Also the body positions that resulted in the highest SAR values were further tested with the
higher data rates highlighted in blue in the tables below because of the conducted power difference. Due to the
relatively large number of data rates with measured conducted power exceeding the lowest data rate conducted
power by more than 0.25 dB, there will be a large number of tests performed on the configuration that results in the
highest measured SAR for the lowest data rate.

Conducted Power (Max AVG in dBm)
for 802.11b Mode Data Rates
Band Channel
1 2 5.5 11

Mbps | Mbps | Mbps | Mbps
Wi-Fi 1 13.18 | 13.24 | 14.26 | 14.42
2450 6 13.17 | 13.33 | 14.34 | 14.23
MHz 11 13.07 | 13.15 | 14.03 | 14.12

Conducted Power (Max AVG in 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 13.43 | 13.46 | 13.47 | 13.53 | 14.01 | 13.95 | 13.11 | 13.32
2450 6 13.71 | 13.55 | 13.58 | 13.59 | 14.16 | 14.04 | 13.19 | 13.25
MHz 11 13.48 | 13.35 | 13.31 | 13.33 | 13.76 | 13.82 | 12.94 | 12.88

Conducted Power (Max AVG in dBm) for 802.11n Mode Data Rates
(20 MHz Channel, 400 ns Guard Interval)
7.2 14.4 21.6 28.8 43.3 57.7 65 72.2
Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps

Band Channel

WiFi 1 13.33 | 13.37 | 13.42 | 13.83 | 13.88 | 13.04 | 12.89 | 12.15
2450 6 13.43 | 13.41 | 1354 | 13.99 | 14.06 | 13.03 | 12.96 | 12.11
Mz 11 13.25 | 13.14 | 13.31 | 13.79 | 13.82 | 12.73 | 12.83 | 11.98

Conducted Power (Max AVG in 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
WidFi 1 13.33 | 13.46 | 1353 | 14.13 | 13.91 | 13.01 | 12.94 | 11.98
2450 6 13.43 | 13.41 | 1354 | 14.15 | 14.06 | 13.1 | 13.08 | 12.32
MHz 11 13.25 | 13.26 | 13.39 | 13.98 | 13.8 | 12.94 | 12.92 | 11.93
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Conducted Power (Max AVG in dBm) for 802.11a Mode Data Rates
Band Channel
6 9 12 18 24 36 48 54
Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps
36 11.01 | 10.95 8.85 8.89 9.46 9.35 9.44 9.45
stzll}(jl 40 12.65 | 12.64 | 10.55 | 10.67 | 10.95 | 10.94 | 11.03 | 11.01
MHz 44 11.75 | 11.74 9.66 9.74 10.18 | 10.23 | 10.32 | 10.24
48 12.31 | 12.29 | 10.23 10.2 10.69 | 10.64 | 10.75 | 10.77
149 8.78 8.77 6.66 6.7 7.12 7.12 7.19 7.19
Wi-Fi 153 9.58 9.49 7.57 7.62 7.84 7.93 7.91 7.95
5775 157 9.7 9.58 7.54 7.78 8.01 7.97 8.02 8.04
MHz 161 9.71 9.52 7.58 7.82 8.05 8.02 8.22 8.16
165 1251 | 12.48 | 10.56 | 10.63 | 10.91 | 10.88 | 10.97 | 10.95
Conducted Power (Max AVG in dBm) for 802.11n Mode Data Rates
(20 MHz Channel, 400 ns Guard Interval)
Band Channel
7.2 14.4 21.6 28.8 43.3 57.7 65 72.2
Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps
36 10.72 8.92 8.83 9.43 9.44 9.44 9.45 9.45
stziigi 40 12.4 | 1051 | 10.42 | 10.94 | 10.94 | 10.84 | 10.84 | 10.97
MHz 44 11.51 9.65 9.55 10.2 10.11 | 10.22 | 10.15 | 10.22
48 11.97 | 10.24 | 10.11 | 10.59 | 10.66 | 10.66 | 10.69 | 10.79
149 8.54 6.53 6.65 7.1 7.08 7.03 7.01 7.18
Wi-Fi 153 9.35 7.44 7.46 7.83 7.8 7.78 7.81 7.89
5775 157 9.49 7.6 7.5 7.86 7.87 7.87 7.93 8.04
MHz 161 9.49 7.66 7.54 8.02 8 8.12 8.04 8.14
165 12.26 | 10.29 10.3 10.76 | 10.77 | 10.81 | 10.76 | 10.84
Conducted Power (Max AVG in 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
36 10.75 8.94 8.96 9.46 9.49 9.5 9.5 9.54
stziigi 40 12.41 | 1051 | 1054 | 10.98 | 11 | 11.01 | 11 | 11.06
MHz 44 11.52 9.65 9.66 10.25 10.2 10.27 | 10.26 | 10.32
48 12.07 | 10.21 | 10.12 | 10.79 | 10.67 | 10.71 | 10.64 10.8
149 8.57 6.64 6.65 7.08 7.09 7.71 7.12 7.2
Wi-Fi 153 9.42 7.37 7.4 7.79 7.8 7.82 7.82 7.92
5775 157 9.51 7.56 7.52 7.97 7.96 7.93 7.97 8.1
MHz 161 9.57 7.65 7.58 8.08 8.06 8.17 8.09 8.15
165 12.39 | 10.43 | 10.45 | 10.93 | 10.88 | 10.91 | 10.86 10.9
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3. Test Equipment Used

3.1  Dosimetric System

The Motorola Mobility 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 10 g RSS uncertainty of the measurement system
is £10.8% (K=1) with an expanded uncertainty of +21.6% (K=2). The overall 1 g 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 5. Per IEEE 1528, this uncertainty budget is applicable to the SAR range of
0.4 W/kg to 10 W/kg.

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

Description Serial Number Cal Date Cal Due Date
DASY4™ DAE V1 702 Apr-14-2011 Apr-14-2012
E-Field Probe ES3DV3 3184 Mar-11-2011 Mar-11-2012
DASY4™ DAE V1 440 Nov-11-2010 Nov-11-2011
E-Field Probe EX3DV4 3728 May 20, 2011 May 20, 2012
S.A.M. Phantom used for 782/800/1900/2450 MHz TP-1136
S.A.M. Phantom used for 5210/5875 MHz TP-1106
Dipole Validation Kit, DV2450V2 766 Jul-15-2011 Jul-15-2013
Dipole Validation Kit, DV2450V2 740 Mar-17-2011 Mar-17-2013
Dipole Validation Kit, DSGHzV2 1088 May 20, 2011 May 20, 2013
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 US39211007 Aug-16-2011 Aug-16-2012

Power Sensor #2 - E9301A US39211008 Aug-16-2011 Aug-16-2012

Signal Generator HP8648C 3847A04632 Aug-13-2011 Aug-13-2013

Power Meter E4419B GB39511087 Dec-22-2009 Dec-22-2011

Power Sensor #1 - E9301A US39211006 Oct-25-2010 Oct-25-2011

Power Sensor #2 - E9301A US39210934 Oct-25-2010 Oct-25-2011

Signal Generator HP8648C 3847A04843 Mar-28-2011 Mar-28-2013

Power Meter E4419B GB39511084 Mar-28-2011 Mar-28-2013

Power Sensor #1 - E9301A US39210929 Mar-31-2011 Mar-31-2012

Power Sensor #2 - E9301A US39210930 Mar-31-2011 Mar-31-2012

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, g, 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= 1 ¥,3 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].

f Tissue Dielectric Parameters

(MHz) type Limits / Measured & G (S/m) Temp (°C)
Measured, Sep-21-2011 51.6 1.92 19.7

2450 Body Measured, Sep-24-2011 52.0 1.92 19.9
Recommended Limits 52.7£5% 1.95 £5% 18-25
Measured, Oct-1-2011 48.1 5.92 19.7

5210 BOdy Recommended Limits 49.0 £10% 5.31 +£5% 18-25
Measured, Oct-01-2011 46.8 6.77 20.5

5785 Body Measured, Oct-04-2011 473 6.74 20.1
Recommended Limits 48.2 £10% 5.98 £5% 18-25

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

Ingredient Elviia | IR || v | et 2459 Mz | 2450 MHz
Head Body Head Body ead Bt

Sugar 57 44.9 -- -- - -
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 -

All 5.2 GHz and 5.8 GHz SAR testing was performed using HSL 3500/5800 and MSL 3500/5800 tissue simulating
liquids from Schmid & Partner Engineering AG. Prior to conducting SAR measurements, the relative permittivity,
g, and the conductivity, o, of the liquids was measured. The conductivity of the purchased liquids was determined
to be at the high compared to the target parameter. SPEAG is investigating why the values consistently measure
high. Since they measured on the conservative side of the target window, all subsequent 5.2 GHz and 5.8 GHz SAR
tests were also on the conservative side of their uncertainty window.
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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 6. 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 1 W 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). For frequencies below 3 GHz, the simulated tissue depth was verified to be
15.0 cm £ 0.5 cm. For frequencies above 3 GHz, the simulated tissue depth was verified to be 10 cm + 0.5 cm.
Z-axis scans showing the SAR penetration are also included in Appendix 1.

f SAR (W/kg), Dielectric Parameters Ambient Tissue
(MHz) Description 1 gram & o (S/m) Temp (°C) Temp (°C)
Measured, Sep-21-2011 49.35 51.6 1.92 21.2 20.5
2450 Recommended Limits 50.40 52.7 £5% 1.95+£5% 18-25 18-25
Measured, Sep-24-2011 51.0 52.0 1.92 21.3 20.2
Recommended Limits 51.3 52.7 £10% 1.95 £5% 18-25 18-25
5200 Measured, Oct-1-2011 81.9 48.1 5.91 21.3 20.2
Recommended Limit 75.5 49.0 £10% 5.30 £5% 18-25 18-25
Measured, Oct-1-2011 77.4 46.8 6.79 21.2 20.1
5800 Measured, Oct-4-2011 77.5 46.8 6.79 21.3 20.0
Recommended Limits 75.4 48.2 £10% 6.00 £5% 18-25 18-25

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
P Number (MHZz) Factor pg #
E-Field Probe
ES3DV3 3184 2450 4.33 60f11
E-Field Probe 3728 5200 4.16 60f11
EX3DV4 5800 3.76 60f11
Exhibit 11
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6. Test Results

Wi-Fi testing was conducted using manufacturer test mode software, per guidance given in FCC KDB 248227. The
test software was set up for the proper channels, transmitter power levels and transmit modes of operation.

The portable hand-held device was tested in the configurations stipulated in [1], [4] and [5]. The device was
positioned into these configurations using the device holder supplied with the DASY4™ SAR measurement system.
The default settings for the “coarse” and “cube” scans were chosen and used for measurements. The grid spacing of
the coarse scan was set to 15 mm or less as shown in the SAR plots included in Appendices 2. Please refer to the
DASY4™ manual for additional information on SAR scanning procedures and algorithms used.

The portable hand-held device model covered by this report has an internal battery that is not replaceable by the end
user. This battery was used to do all of the SAR testing. The battery was charged prior to each test.

6.1  Body Test Results

The SAR results shown in tables 1 through 3 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, the measured conducted output
power levels, power reduction amount (when applicable), the measured SAR corrected for probe calibration (when
applicable), and the extrapolated SAR. The exact method of extrapolation is:
Extrapolated SAR = (Measured or Corrected SAR) * 10¢%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.

The requisite test positions for the DUT were chosen per the guidance provided in FCC KDB 447498 DO1. The
DUT was tested with the back surface of the device facing the phantom with no separation for all transmitters
requiring test. The DUT was also tested along the edges of the device in which an antenna is located within 5 cm of
that edge. Pictorial representation of the antenna locations and separation distances are given in section 1 above.
Additionally, the software within the DUT was set to invert the orientation results from the DUT’s sensor. E.g., the
DUT "top edge" facing up (away from the body) was operating instead at the "top edge" facing down (toward the
body) performance levels. This inversion of the orientation ensures proper exposure conditions were measured for
SAR testing of an edge using the standard DASY4 measurement setup.

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 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. The simulated tissue depth
was verified to be 15.0 cm + 0.5 cm for frequencies less than 3 GHz, or 10.0 cm + 0.5 cm for frequencies greater
than 3 GHz. The same device holder described in section 6 was used for positioning the DUT.
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The following probe conversion factors were used on the E-Field probe(s) used for the body measurements:

FCC ID: IHDP56MF3

Description Serial f Conversion Cal Cert
P Number (MHz) Factor pg #
E-Field Probe ES3DV3 3184 2450 433 60f11
5200 4.16 60f11
E-Field Probe EX3DV4 2
icld Probe EX3DV 3728 5800 376 6of 11
Body, Top Edge of DUT 0 mm from Phantom
¢ . DUT Power 10 g SAR value 1 g SAR value Test Plot
MH Mode ABcacgtsi?:_/ Channel 1;32)‘) I(DJIBf)t Measured Pdowe_r Measured Corrected | Extrapolated | Measured Corrected | Extrapolated Grid |
(MH2) J @em) [ "R | i) (Wikg) (Wikg) (Wikg) (Wikg) (Wikg) rid [ PlotPage
1 20.0 |-0.0589]| 13.18 0.157 0.16 0.365 037 |5x5x7 | 26
2450 802.11b, 1 Mbps 6
11
36 194 10.0331] 11.01 0.326 0.33 1.14 1.14
40 19.8 | 0.168 | 12.65 0.348 0.35 1.19 119 |7x7x12| 27
5210 | 802116 Mbps iomal |24 192 [0.0351] 1175 0332 033 114 114
48 19.5 [-0.0926] 1231 0.329 0.34 1.12 1.14
149
153 19.8 |-0076 | 9.58 0.199 0.20 0.735 0.75
5785 | 802.11a, 6 Mbps 157 | 19.5 |-0.114 9.7 0.234 0.24 0.854 0.88
161
165 | 195 |-0079] 1251 0.266 0.27 0.955 0.97 |7x7x12]| 28
Table 1: SAR measurement results at the highest possible output power, measured in a body adjacent
position against the ICNIRP and ANSI SAR Limit.
Body, Back Surface of DUT 0 mm from Phantom
¢ Battery! Temp | Drift DUT Power 10 g SAR value 1 g SAR value Test Plot
Mode Channel| ¢ Measured oel Measured | Corrected |Extrapolated | Measured | Corrected |Extrapolated :
(MHz) Accessory (°C) (dB) (edaé:'n')e Redgétlon (3?,“;&5 E’\xfkcg;e X ((:,‘;Eg‘; © &3‘3&5 E’\xfkcg;e X ((:,‘;I‘zg‘; €1 Grid | Plot Page
36
5210 | 8021146 Mbps 32 19.6 |0.0364| 12.65 0.244 0.24 0.867 0.87 |7x7x12] 29
48 195 | 0.17 12.31 0.218 0.22 0.78 0.78
Internal | 149 | 193 |-0.171| 878 0.294 0.31 1.11 1.11
153 | 19.8 | 0.157 | 9.58 0.331 0.33 1.25 1.25 |7x7x12] 30
5785 | 802.11a, 6 Mbps 157 | 19.2 ]-0.0655] 9.7 0.305 0.31 1.23 1.25
161 19.6 |-0.0344| 9.71 0.298 0.30 1.19 1.20
165 | 195 | 0.001 | 12.51 0.284 0.28 1.13 1.13

Table 2: SAR measurement results at the highest possible output power, measured in a body adjacent
position against the ICNIRP and ANSI SAR Limit.
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FCC ID: IHDP56MF3

Body, Back Surface of DUT 0 mm from Phantom

. DUT Power 10 g SAR value 1 g SAR value Test Plot
i Mode Battery/ Channel Tgmp Drit Measured Roel Measured Corrected | Extrapolated | Measured Corrected | Extrapolated
(MHz) Accessory (°C) (dB) (o) Rec(iéj;t)ion wike) wikg) (WF/’kg) wike) wikg) (WF/’kg) Grid | Plot Page

1 20.2 |-0.111 13.18 0.513 0.53 1.19 1.22
802.11b, 1 Mbps 6 20.0 |0.0459 13.17 0.532 0.53 1.25 1.25
11 20.0 10.0138 13.07 0.542 0.54 1.29 1.29
1 20.0 10.0732 14.26 0.594 0.59 1.39 1.39
802.11b, 5.5 Mbps 6 20.0 | 0.124 14.34 0.541 0.54 1.28 1.28
11 20.0 | -0.148 14.03 0.527 0.55 1.24 1.28
1 20.0 |-0.104 14.42 0.559 0.57 1.29 1.32
802.11b, 11 Mbps 6 20.0 [-0.0501]| 14.23 0.535 0.54 1.25 1.26
11 20.0 10.0862 14.12 0.532 0.53 1.28 1.28
802.11g, 6 Mbps 6 20.0 | -0.208 13.71 0.533 0.58 1.24 1.30
11 20.0 [-0.0731] 13.48 0.52 0.53 1.23 1..25
1 19.2 ]10.0261 13.46 0.575 0.58 1.36 1.36
802.11g, 9 Mbps 6 19.3 | -0.295 13.55 0.519 0.56 1.24 1.33
11 19.3 ]10.0172 13.35 0.552 0.55 1.31 1.31
802,119, 12 Mbps 1 19.3 ]0.0904 13.47 0.557 0.57 1.31 1.31
6 19.3 ]-0.139 13.58 0.551 0.57 1.30 1.34
1 19.3 ]0.0345 13.53 0.577 0.58 1.36 1.36
802.11g, 18 Mbps 6 19.3 ]-0.0105] 13.59 0.52 0.52 1.23 1.23
11 19.3 ]-0.0143] 13.33 0.498 0.50 1.21 1.21
1 19.3 | -0.084 14.01 0.549 0.56 1.28 1.30
802.11g, 24 Mbps 6 19.3 ]10.0708 14.16 0.512 0.51 1.21 1.21
11 19.3 ]-0.291 13.76 0.49 0.52 1.17 1.25
2450 nternal 1 193 | o0.184 | 13.95 0.554 0.55 1.31 131
802.11g, 36 Mbps 6 19.3 0.241 14.04 0.517 0.52 1.23 1.23
11 19.6 ]-0.0794] 13.82 0.475 0.48 1.12 1.14
802.11n, 7.2 Mbps 6 19.6 | -0.129 13.43 0.507 0.52 1.19 1.23
802.11n, 21.7 Mbps 6 20.5 ]0.0626 13.54 0.513 0.51 1.20 1.20

1 205 [0.0768] 13.83 0.60 0.60 1.42 1.42
802.11n, 28.9 Mbps 6 20.5 0.115 13.99 0.535 0.54 1.25 1.25
11 20.5 ]0.0835 13.79 0.459 0.46 1.09 1.09
1 19.6 ]-0.0025] 13.88 0.50 0.50 1.24 1.24
802.11n, 43.3 Mbps 6 19.6 }-0.104 14.06 0.487 0.50 1.17 1.20
11 19.6 ]-0.0702] 13.82 0.465 0.47 1.17 1.19
802.11n, 6.5 Mbps 6 20.5 10.0324 13.43 0.519 0.52 1.21 1.21
802.11n, 13 Mbps 1 20.0 ]0.0687 13.46 0.574 0.57 1.37 1.37
1 20.0 [-0.0432] 13.53 0.574 0.58 1.35 1.36
802.11n, 19.5 Mbps 6 20.0 10.0578 13.54 0.518 0.52 1.21 1.21
11 20.0 ]0.0529 13.39 0.503 0.50 1.18 1.18
1 20.0 | 0.185 14.13 0.562 0.56 1.31 1.31
802.11n, 26 Mbps 6 20.0 | 0.163 14.15 0.519 0.52 1.20 1.20
11 19.6 | -0.065 13.98 0.484 0.49 1.21 1.23
1 19.6 ]0.0725 13.91 0.545 0.55 1.33 1.33
802.11n, 39 Mbps 6 19.6 ]-0.0506] 14.06 0.473 0.48 1.16 1.17
11 19.6 |-0.073 13.80 0.482 0.49 1.20 1.22

Table 3: SAR measurement results at the highest possible output power, measured in a body adjacent
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: 9/21/2011 9:18:25 AM

Test Laboratory: Motorola 2450 MHz System Performance Check

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:766

Procedure Notes: PM1 Power =200 mW Refl.Pwr PM3 = -22.55B Sim.Temp@SPC = 20.5 Room Temp @ SPC = 21.2
Communication System: CW - Dipole; Frequency: 2450 MHz;Duty Cycle: 1:1

Medium: Validation *BODY Tissue* ; Medium parameters used: f = 2450 MHz; 6 = 1.92 mho/m; & = 51.6; p = 1000

kg/m’

DASY4 Configuration:

Probe: ES3DV3 - SN3184; ConvF(4.33, 4.33, 4.33); Calibrated: 3/11/2011

Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: R#2 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1136;
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) = 9.68 mW/g

Daily SPC Check/0-Degree, 5x5x7 Cube (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 67.8 V/m; Power Drift = 0.103 dB

Peak SAR (extrapolated) = 19.7 W/kg

SAR(1 g) = 9.87 mWI/g; SAR(10 g) = 4.65 mW/g

Maximum value of SAR (measured) = 11.3 mW/g

Daily SPC Check/Z-Axis Retraction (1x1x31): Measurement grid: dx=20mm, dy=20mm, dz=5mm
Maximum value of SAR (measured) = 11.2 mW/g
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Date/Time: 9/24/2011 6:15:53 AM

Test Laboratory: Motorola 2450 MHz System Performance Check

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:740
Procedure Notes: PM1 Power = 200 mW Refl.Pwr PM3 = -24.2dB Sim.Temp@SPC = 20.2&C Room Temp @ SPC =

21.38C
Communication System: CW - Dipole; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium: Validation *BODY Tissue* ; Medium parameters used: f = 2450 MHz; 6 = 1.92 mho/m; & = 52; p = 1000

ke/m’

DASY4 Configuration:

Probe: ES3DV3 - SN3184; ConvF(4.33, 4.33, 4.33); Calibrated: 3/11/2011

Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: R#2 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1136;
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) = 11.5 mW/g

Daily SPC Check/0-Degree, 5x5x7 Cube (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 78.8 V/m; Power Drift = -0.019 dB

Peak SAR (extrapolated) = 20.3 W/kg

SAR(1 g) = 10.2 mWI/g; SAR(10 g) = 4.81 mW/g

Maximum value of SAR (measured) = 11.2 mW/g

Daily SPC Check/Z-Axis Retraction (1x1x31): Measurement grid: dx=20mm, dy=20mm, dz=5mm
Maximum value of SAR (measured) = 11.6 mW/g
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Date/Time: 10/1/2011 8:06:45 AM

Test Laboratory: Motorola 5200 MHz System Performance Check

DUT: Dipole 5-6GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN:1098

Procedure Notes: PM1 Power = 100 mW Refl.Pwr PM3 = -18.97 dB Sim.Temp@SPC = 20.2C Room Temp @ SPC =
21.3C

Communication System: CW - Dipole; Frequency: 5200 MHz;Duty Cycle: 1:1

Medium: Validation *BODY Tissue* ; Medium parameters used: f= 5200 MHz; ¢ = 5.91 mho/m; & = 48.1; p = 1000

kg/m’

DASY4 Configuration:

Probe: EX3DV4 - SN3728; ConvF(4.16, 4.16, 4.16); Calibrated: 5/20/2011

Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn440; Calibrated: 11/11/2010

Phantom: R3 5GHz BODY SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1106;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Daily SPC Check/Dipole Area Scan (5x22x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 11.2 mW/g

Daily SPC Check/0-Degree, 7x7x12 Cube (7x7x6)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=2mm

Reference Value = 52.9 V/m; Power Drift = 0.140 dB

Peak SAR (extrapolated) = 31.1 W/kg

SAR(1 g) = 8.19 mW/g; SAR(10 g) = 2.31 mW/g

Maximum value of SAR (measured) = 17.2 mW/g

Daily SPC Check/Z-Axis Retraction, Graded 1.5 (1x1x9): Measurement grid: dx=20mm, dy=20mm,
dz=2mm
Maximum value of SAR (measured) = 16.9 mW/g
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Date/Time: 10/1/2011 8:36:15 AM

Test Laboratory: Motorola 5800 MHz System Performance Check

DUT: Dipole 5-6GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN:1098

Procedure Notes: PM1 Power = 100 mW Refl.Pwr PM3 = -22.35 dB Sim.Temp@SPC = 20.1C Room Temp @ SPC =
21.2C

Communication System: CW - Dipole; Frequency: 5800 MHz;Duty Cycle: 1:1

Medium: Validation *BODY Tissue* ; Medium parameters used: f= 5800 MHz; ¢ = 6.79 mho/m; & = 46.8; p = 1000

kg/m’

DASY4 Configuration:

Probe: EX3DV4 - SN3728; ConvF(3.76, 3.76, 3.76); Calibrated: 5/20/2011

Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn440; Calibrated: 11/11/2010

Phantom: R3 5GHz BODY SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1106;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Daily SPC Check/Dipole Area Scan (5x22x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 10.7 mW/g

Daily SPC Check/0-Degree, 7x7x12 Cube (7x7x6)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=2mm

Reference Value = 49.3 V/m; Power Drift = 0.157 dB

Peak SAR (extrapolated) = 33.0 W/kg

SAR(1g) = 7.74 mW/g; SAR(10 g) = 2.16 mW/g

Maximum value of SAR (measured) = 17.0 mW/g

Daily SPC Check/Z-Axis Retraction, Graded 1.5 (1x1x9): Measurement grid: dx=20mm, dy=20mm,
dz=2mm
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Date/Time: 10/4/2011 6:51:10 AM

Test Laboratory: Motorola 5800 MHz System Performance Check

DUT: Dipole 5-6GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN:1098

Procedure Notes: PM1 Power = 100 mW Refl.Pwr PM3 = -22.11 dB Sim.Temp@SPC = 20.0C Room Temp @ SPC =
21.3C

Communication System: CW - Dipole; Frequency: 5800 MHz;Duty Cycle: 1:1

Medium: Validation *BODY Tissue* ; Medium parameters used: f= 5800 MHz; ¢ = 6.79 mho/m; & = 46.8; p = 1000

kg/m’

DASY4 Configuration:

Probe: EX3DV4 - SN3728; ConvF(3.76, 3.76, 3.76); Calibrated: 5/20/2011

Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn440; Calibrated: 11/11/2010

Phantom: R3 5GHz BODY SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1106;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Daily SPC Check/Dipole Area Scan (5x22x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 11.8 mW/g

Daily SPC Check/0-Degree, 7x7x12 Cube (7x7x6)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=2mm

Reference Value = 52.6 V/m; Power Drift = -0.050 dB

Peak SAR (extrapolated) = 33.8 W/kg

SAR(1 g) = 7.75 mW/g; SAR(10 g) = 2.15 mW/g

Maximum value of SAR (measured) = 16.9 mW/g

Daily SPC Check/Z-Axis Retraction, Graded 1.5 (1x1x9): Measurement grid: dx=20mm, dy=20mm,
dz=2mm
Maximum value of SAR (measured) = 16.1 mW/g
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Appendix 2

SAR distribution plots for Body Configuration
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Date/Time: 9/21/2011 9:53:12 PM

Test Laboratory: Motorola 2450 MHz WiFi - Top Edge

DUT: Serial: KPEOOG0052, FCC ID: IHDP56MF1

Procedure Notes: 802.11b 1 Mbps Chn 1 Battery Model #: Internal Tester Test Configuration = Top Edge of DUT Omm
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; 6 = 1.92 mho/m; & = 51.6; p = 1000 kg/m3
DASY4 Configuration:

Probe: ES3DV3 - SN3184; ConvF(4.33, 4.33, 4.33); Calibrated: 3/11/2011

Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: R#2 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1136;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

SAM Phone Against Flat Section/Tablet Long Edge Area Scan - Body (15mm) (21x6x1):
Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.385 mW/g

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

Reference Value = 13.1 V/m; Power Drift = -0.086 dB

Peak SAR (extrapolated) = 0.758 W/kg

SAR(1 g) = 0.365 mW/g; SAR(10 g) = 0.157 mW/g

Maximum value of SAR (measured) = 0.442 mW/g
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Date/Time: 10/1/2011 10:00:27 AM

Test Laboratory: Motorola 5210 MHz WiFi - Top Edge

DUT: Serial: KPEOOG0052, FCC ID: IHDP56MF1

Procedure Notes: 802.11a 6 Mbps Chn 40 Battery Model #: INTERNAL Test Configuration = TOP Edge Omm from
Phantom

Communication System: 5210MHz Band - 802.11a; Frequency: 5200 MHz;Duty Cycle: 1:1

Medium: 5-6 GHz SPEAG Tissue BODY; Medium parameters used: f = 5210 MHz; 6 = 5.92 mho/m; g = 48.1; p =

1000 kg/m®
DASY4 Configuration:

Probe: EX3DV4 - SN3728; ConvF(4.16, 4.16, 4.16); Calibrated: 5/20/2011

Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn440; Calibrated: 11/11/2010

Phantom: R3 5GHz BODY SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1106;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

SAM Phone Against Flat Section/Tablet Long Edge Area Scan - Body (10mm) (31x8x1):
Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 2.09 mW/g

SAM Phone Against Flat Section/7x7x12 Zoom Scan (5-6GHz) (7x7x6)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm

Reference Value = 19.3 V/m; Power Drift = 0.168 dB

Peak SAR (extrapolated) = 4.66 W/kg

SAR(1 g) = 1.19 mWI/g; SAR(10 g) = 0.348 mW/g

Maximum value of SAR (measured) = 2.47 mW/g
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Date/Time: 10/4/2011 1:04:32 AM

Test Laboratory: Motorola 5875 MHz WiFi - Top Edge

DUT: Serial: KPEOOG0052, FCC ID: IHDP56MF1

Procedure Notes: 802.11a 6 Mbps Chn 165 Battery Model #: INTERNAL Test Configuration =Top Edge of DUT
Omm from Phantom

Communication System: 5785MHz Band - 802.11a; Frequency: 5825 MHz;Duty Cycle: 1:1

Medium: 5-6 GHz SPEAG Tissue BODY; Medium parameters used: f = 5785 MHz; 6 = 6.74 mho/m; g = 47.3; p =

1000 kg/m
DASY4 Configuration:

Probe: EX3DV4 - SN3728; ConvF(3.76, 3.76, 3.76); Calibrated: 5/20/2011

Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn440; Calibrated: 11/11/2010

Phantom: R3 5GHz BODY SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1106;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

SAM Phone Against Flat Section/Tablet Long Edge Area Scan - Body (10mm) (31x8x1):
Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 1.80 mW/g

SAM Phone Against Flat Section/7x7x12 Zoom Scan (5-6GHz) (7x7x6)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm

Reference Value = 12.5 V/m; Power Drift = -0.079 dB

Peak SAR (extrapolated) = 4.16 W/kg

SAR(1 g) = 0.955 mW/g; SAR(10 g) = 0.266 mW/g

Maximum value of SAR (measured) =2.11 mW/g
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Date/Time: 10/1/2011 2:25:52 PM

Test Laboratory: Motorola 5210 MHz WiFi - Back Surface

DUT: Serial: KPEOOG0052, FCC ID: IHDP56MF1

Procedure Notes: 802.11a 6 Mbps Chn 40 Battery Model #: INTERNAL Test Configuration = BACK Surface 0Omm
from Phantom

Communication System: 5210MHz Band - 802.11a; Frequency: 5200 MHz;Duty Cycle: 1:1

Medium: 5-6 GHz SPEAG Tissue BODY; Medium parameters used: f= 5210 MHz; 6 = 5.92 mho/m; &r =48.1; p =

1000 kg/m
DASY4 Configuration:

Probe: EX3DV4 - SN3728; ConvF(4.16, 4.16, 4.16); Calibrated: 5/20/2011

Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn440; Calibrated: 11/11/2010

Phantom: R3 5GHz BODY SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1106;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

SAM Phone Against Flat Section/Tablet Partial Face (front/back) Area Scan - Normal Body

(10mm) (31x8x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 1.60 mW/g

SAM Phone Against Flat Section/7x7x12 Zoom Scan (5-6GHz) (7x7x6)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm

Reference Value = 13.8 V/m; Power Drift = 0.036 dB

Peak SAR (extrapolated) = 3.61 W/kg

SAR(1 g) = 0.867 mW/g; SAR(10 g) = 0.244 mW/g

Maximum value of SAR (measured) = 1.95 mW/g
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Date/Time: 10/1/2011 11:38:35 AM

Test Laboratory: Motorola 5875 MHz WiFi - Back Surface

DUT: Serial: KPEOOG0052, FCC ID: IHDP56MF1

Procedure Notes: 802.11a 6 Mbps Chn 153 Battery Model #: INTERNAL Test Configuration = BACK of DUT Omm
from Phantom

Communication System: 5785MHz Band - 802.11a; Frequency: 5765 MHz;Duty Cycle: 1:1

Medium: 5-6 GHz SPEAG Tissue BODY; Medium parameters used: f = 5785 MHz; 6 = 6.77 mho/m; g = 46.8; p =

1000 kg/m®
DASY4 Configuration:

Probe: EX3DV4 - SN3728; ConvF(3.76, 3.76, 3.76); Calibrated: 5/20/2011

Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn440; Calibrated: 11/11/2010

Phantom: R3 5GHz BODY SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1106;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

SAM Phone Against Flat Section/Tablet Partial Face (front/back) Area Scan - Normal Body

(10mm) (31x8x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) =2.03 mW/g

SAM Phone Against Flat Section/7x7x12 Zoom Scan (5-6GHz) (7x7x6)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm

Reference Value = 12.0 V/m; Power Drift = 0.157 dB

Peak SAR (extrapolated) = 8.03 W/kg

SAR(1 g) = 1.25 mW/g; SAR(10 g) = 0.331 mW/g

Maximum value of SAR (measured) = 3.01 mW/g
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Date/Time: 9/24/2011 8:19:49 AM

Test Laboratory: Motorola 2450 MHz WiFi - Back Surface

DUT: Serial: KPEOOG0052, FCC ID: IHDP56MF1

Procedure Notes: 802.11n 28.9 Mbps Battery Model #: INTERNAL Accessory Model # = Back Surface Omm from
Phantom

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

Medium: 2450 Glycol Body; Medium parameters used: f = 2450 MHz; o = 1.92 mho/m; & = 52; p = 1000 kg/m3
DASY4 Configuration:

Probe: ES3DV3 - SN3184; ConvF(4.33, 4.33, 4.33); Calibrated: 3/11/2011

Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: R#2 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1136;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

SAM Phone Against Flat Section/Tablet Partial Face (front/back) Area Scan - Normal Body

(15mm) (21x6x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 1.32 mW/g

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

Reference Value = 17.3 V/m; Power Drift = 0.077 dB

Peak SAR (extrapolated) = 3.68 W/kg

SAR(1 g) = 1.42 mW/g; SAR(10 g) = 0.600 m\W/g

Maximum value of SAR (measured) = 1.59 mW/g

m¥fg
— 1.59

— 1.27

0.958

0.642

0.326

0.010



MOTOROLA MOBILITY, INC. Portable Hand-Held Device SAR Test Report Number: 24768-1F Rev O FCC ID: IHDP56MF3

Appendix 3

Measurement Uncertainty Budget
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MOTOROLA MOBILITY, INC. Portable Hand-Held Device SAR Test Report Number: 24768-1F Rev 0 FCC ID: IHDP56MF3

Uncertainty Budget for Device Under Test, for 2 GHz to 3 GHz

Measurement System

Probe Calibration [ES3DV3] E21/721 5.5 N 1.00 1 1 55 5.5 00
Axial Isotropy E2.2/7.212 4.7 R 1.73 0.707 | 0.707 1.9 1.9 0
Hemispherical Isotropy E.22/7.21.2 9.6 R 1.73 0.707 | 0.707 3.9 3.9 o0
Boundary Effect E.2.3/7.2.15 1.0 R 1.73 1 1 0.6 0.6 )
Linearity E.2.4/7213 4.7 R 1.73 1 1 2.7 2.7 00
System Detection Limits E2.5/7.2.14 1.0 R 1.73 1 1 0.6 0.6 0
Readout Electronics E2.6/7.2.16 0.3 N 1.00 1 1 0.3 0.3 0
Response Time E.27/7.21.7 11 R 1.73 1 1 0.6 0.6 o
Integration Time E.2.8/7.2.18 1.1 R 1.73 1 1 0.6 0.6 00
RF Ambient Conditions -

Noise E6.1/7.2.36 3.0 R 1.73 1 1 1.7 1.7 0
RF Ambient Conditions -

Reflections E6.1/7.2.36 3.0 R 1.73 1 1 1.7 1.7 o0
Probe Positioner Mech.

Tolerance E.6.2/7.22.1 0.4 R 1.73 1 1 0.2 0.2 o0
Probe Positioning w.r.t

Phantom E6.3/7.2.23 14 R 1.73 1 1 0.8 0.8 o0
Max. SAR Evaluation (ext.,

int., avg.) E5/7.2.4 3.4 R 1.73 1 1 2.0 2.0 o0
Test sample Related

Test Sample Positioning E4.2/7224 3.4 N 1.00 1 1 3.4 3.4 79
Device Holder Uncertainty E4.1/7.2242 4.5 N 1.00 1 1 4.5 4.5 11
SAR drift 6.6.2/7.2.35 0.0 R 1.73 1 1 0.0 0.0 00
Phantom and Tissue

Parameters

Phantom Uncertainty E.3.1/7.222 4.0 R 1.73 1 1 2.3 2.3 o
Liquid Conductivity (target) E.3.2/7.2.33 5.0 R 1.73 0.64 0.43 1.8 1.2 00
Liquid Conductivity

(measurement) E.3.3/7.2.33 2.5 N 1.00 0.64 0.43 1.6 1.1 6
Liquid Permittivity (target) E.3.2/7.2.34 10.0 R 1.73 0.6 0.49 3.5 2.8

Liquid Permittivity

(measurement) E3.2/7.2.34 2.3 N 1.00 0.6 0.49 14 1.1 6
Combined Standard

Uncertainty RSS 11 11 392
Expanded Uncertainty

(95% CONFIDENCE

LEVEL) k=2 22 22

Exhibit 11




MOTOROLA MOBILITY, INC. Portable Hand-Held Device SAR Test Report Number: 24768-1F Rev 0 FCC ID: IHDP56MF3

Uncertainty Budget for Device Under Test for 3to 6 GHz

Measurement System

Probe Calibration [EX3DV4] 7221 6.6 N 1.00 1 1 6.6 6.6 0
Axial Isotropy 7.2.2.2 4.7 R 1.73 | 0.707 | 0.707 1.9 1.9 0
Hemispherical Isotropy 7.2.2.2 9.6 R 1.73 | 0.707 | 0.707 3.9 3.9 0
Boundary Effect 7.2.2.6 2.0 R 1.73 1 1 1.2 1.2 )
Linearity 7.2.25 4.7 R 1.73 1 1 2.7 2.7 0
System Detection Limits 7.2.2 1.0 R 1.73 1 1 0.6 0.6 0
Readout Electronics 7.2.2.7 0.3 N 1.00 1 1 0.3 0.3 0
Response Time 7.2.2.8 1.1 R 1.73 1 1 0.6 0.6 o0
Integration Time 7.2.2.9 11 R 1.73 1 1 0.6 0.6 0
RF Ambient Conditions -

Noise 7.2.4.5 3.0 R 1.73 1 1 1.7 1.7 0
RF Ambient Conditions -

Reflections 7.2.45 3.0 R 1.73 1 1 1.7 1.7 0
Probe Positioner Mech.

Tolerance 7.2.3.1 1.0 R 1.73 1 1 0.6 0.6 0
Probe Positioning w.r.t

Phantom 7.2.3.3 4.0 R 1.73 1 1 2.3 2.3 0
Max. SAR Evaluation (ext.,

int., avg.) 7.2.5.3 4.0 R 1.73 1 1 2.3 2.3 0
Test sample Related

Test Sample Positioning 7.2.3.4 34 N 1.00 1 1 34 34 79
Device Holder Uncertainty 7.2.3.4 4.5 N 1.00 1 1 4.5 4.5 11
SAR drift 7.2.2.10 5.0 R 1.73 1 1 2.9 2.9 0
Phantom and Tissue

Parameters

Phantom Uncertainty 7.2.3.2 4.0 R 1.73 1 1 2.3 2.3 o0
Liguid Conductivity (target) 5.0 R 1.73 0.64 0.43 1.8 1.2 o0
Liquid Conductivity

(measurement) 7.2.4.3 3.4 N 1.00 0.64 0.43 2.2 15 6
Liguid Permittivity (target) 10.0 R 1.73 0.6 0.49 3.5 2.8

Liquid Permittivity

(measurement) 7.2.4.3 2.6 N 1.00 0.6 0.49 1.6 1.3 6
Combined Standard

Uncertainty RSS 13 12 566
Expanded Uncertainty

(95% CONFIDENCE LEVEL) =2 25 24

Exhibit 11



MOTOROLA MOBILITY, INC. Portable Hand-Held Device SAR Test Report Number: 24658-1F Rev O FCC ID: IHDP56MF1
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Calibration Laboratory of @“&E’f@h § Schwelzerlschar Kallbriordianst

Schmid & Partner — ¢ Sorvico sulsse détalonnage
Engineering AG 2 = Borvizlo svizzera d tarniura
Zoughausstrasso 43, 8004 Zurich, Switzarland %ﬁwﬁ S Swiss Callbration Sarvice
Rt
Accradilad by tho Swiss Accroditation Sorvica (SAS) Accraditation No.: SCS 108

The Swias Accrodiiation Sarvice ia ona of the slgnatarios to the EA
Multiinteral Agresment for the recognition of calibration ceriificates

cient  Motorola MDb Gorlificate No: EX3-3728_May11

|CALIBRATION CERTIFICATE |

Objoct EX3DV4 - SN:3728

Callbralion procedura(s) QA CAL-01.v7, QA CAL-14.v3, QA CAL-23.v4, QA CAL-25.v3
Calibration procedure for dosimetric E-fiald probes

Gallbraiion date: ‘May 20, 2011

This callbralion ceriificaln decumants tho racoabllity to notional stondards, which raalize (he physical unlta of measuromanta (51},
Tha maasuramants and the uncaraintias wilh confidance probabllity ana given on the loliowing pagos and are part of tha cortificato.

All callbrations hinva basn conduntad in the closad Inboratory (acillity: environmant lamparatura (22 ¢ 3)°C and humldity < 70%.

Calibration Equipmaent uad (M&TE critical for calibration)

T S S —

Primary Standards [[&] Cail Dato (Corificals Na.) Schaduilod Callbration
Powir mater E44108 GHA1203674 A-Mor-11 (Mo, 217-01372) | Apr-12
Powor saneor E44124 Myd 1408087 31-Mar-11 (Na. 217-01372) Apr-12
Raforence 3 dB Allenuator Sh: 55054 (3c) 28-Mur-11 (Mo, 217-01369) | Apei2 =
Raoforance 20 dB Allanualor SN: 55088 (20b) 29-Mor-11 (Mo, 217-01367) Apr-12
Rafarence 30 dD Altenualar | SK: 56120 (30b) 20-Mar-11 (No. 217-01370) Apr12
Raoforance Probe ES30DV2 SM: 3013 28-Duc-10 {Mo. E53-3013 Duci0) Dac-11
DAE4 SHN: 664 3-May-11 {Ho. DAE4-654 May11) fny-12
| Secandary Slandarda j e Chack Data (Iin housa) Schodulad Chack
RF generatar HP 8648C US3642U01700 4-Aug-81 (in house chack Ocl-08) | In house chock: Oct-11
Nalwork Anolyzor HP 87538 US3raanaes 18:-0al-01 {in houso chack Oa1-10) In house chack: Ocl-11
o Mama Function Signalure
Calibratad by: Knlln Pakovio Tachnlcal Managar .

Appravad by Migls Kuster Quality Manogor

Insuad: May 20, 2011

ﬂ\la calibration corlificate ahall nol ba I’ﬁﬂl‘ﬂﬂm&ﬂ axcopt in full withaul willan npprmml af tho laboratary, L

Certificate No: EX3-3728_May11 Pagae 1 of 11



Calibration Laboratory of 1.@\‘:@";%}
=g

Sohwalzoerischor Kallbriordianst

Schmid & Partner — Sorvico silase d'dtaloninage
Engineering AG - Sarvizlo svizzaro dl laralura
Zoughauseirasso 43, 8004 Zurich, Swilzerland ?ﬂ'ﬁw} Swian Callbration Sarvice
hfl e
Accradiied by iho Swiss Aceradilalion Sorviea (SAS) Accroditalien Ho.: SCS5 108

The Swiss Accoraditation Sorvica s ono of the signatories to tho EA
Multllataral Agrasimant for {he recognition of collbratlon cortificates

Glossary:

TSL lissue simulating liquid

NORMz,y,z sansitivity In frea space

ConvF sensitivity In TSL / NORMzx,y,2

pCcP diode compression polnt

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

ABC madulation depandont linearization paramelers

Polarization ¢ i rotation around probe axis

Polarization & & rotation around an axls thal Iz In the plane normal to probe axis (at maasurement caenter),

l.e., 8 =0 Is normal to probe axls

Calibration is Performed According to the Following Standards:

a)

b)

IEEE Std 1528-2003, "IEEE Racommendad Fraclice for Daetarmining the Peak Spatial-Averaged Spacific
Absorplion Rale (SAR) In the Human Head from Wiraless Communications Davices: Measuramant
Techniques®, December 2003

IEC 62209-1, "Procedura to measure he Specilic Absorplion Rale (SAR) for hand-hald devices used in close
proximity to the ear (Trequaency range of 300 MHz to 3 GHz)", February 2005

Methads Applied and Interpretation of Parameters:

NORMzx, .2 Assassed for E-lleld polarization 8 = 0 {f = 900 MHz in TEM-call; 1 = 1800 MHz: R22 wgvuguldn:-.
NORMzx,y,z are only intermadiate values, Le., the uncertainfies of NORMx v,z doas nal alfect the E -field
uncariainly inside TSL (see balow ConvF).

NORM(Dx,y.z = NORMzx,y.z * frequency_rasponse (see Frequancy Response Chart). This linearization Is
implemented In DASY 4 soflware versions later than 4,2, The uncertainty of the frequancy response Is Includad
in the slated uncarainly of ConvF,

DCPy,y, z: DCP are numarical linearization paramaelars assossed based on the data of power swaep wilh CW
signal (no uncartainly required). DCP dooes not depend on frequency nor maedia,

PAR: PAR |s tha Peak lo Average Ratlo thal is not calibrated bul determined based on tha signal
characleristica

Ax.y.2; Bxy, 2 Cx v,z ara numerical linearization parameters in dB assessad basad on the dala of power
aweep for speciiic modulalion signal. The parameters do nol depend on fraquency nor madia,

ViR: VIR Is the valldity range of the callbration related to the average diode voltage or DAE voltage In mV.

ConvF and Boundary Effect Paramotars: Assessed in flal phantom using E-lield (or Temperature Transfor
Standard for { < 800 MHz) and inside waveguide using analylical field distributions based on power
maasurements for { = 800 MHz, The same selups are used far assessment of the parameters applied for
boundary campansation (alpha, depth) of which typical uncertainty valuas are given, Thase paramalars ara
used in DASY4 soflware lo Improve proba accuracy cloge to the boundary, Tha sensitivity in TSL corraspands
1o NORMz,y,z * ConvF whareby the uncertalnly corresponds to that given for ConvF. A fraquency dependent
ConvF |s usaed In DASY varsion 4.4 and highar which allows extending tha validity from £ 50 MHz to £ 100
MHz.

Spharical isofropy (3D daviation from isolropy): in a field of low gradiants realized using a Mlal phantom
axposed by a palch antanna.

Sensor Olfsel: The sensor offsel carresponds to the offsel of virtual measurement canlar from the proba tip
{an probe axis), Mo lolerance required,

Caortificate No: EX3-3728_May11 Page 2 of 11



EX3DV4 - 5N:3728 May 20, 2011

Probe EX3DV4

SN:3728

Manufactured:  October 19, 2009
Calibrated: May 20, 2011

Calibrated for DASY/EASY Systems

{MNaote: non-compalible with DASY 2 system!)

Caortificata No; EX3-3728 May11 Page 3af 11



EXIDV4- SN:3728

May 20, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3728

Basic Calibration Parameters

o o b Sensor X Sonsor Y SHonsor £ Une (k=2) |
Norm (uvivimt | 048 045 051 £10.1%
DCP {mV) 99.5 100.3 100.3
Modulation Calibration Parameters , S
[ UIb Communication Systom Name PAR A B c VR Une"
dB dB dB my (k=2)
10000 CW 0.00 0.00 0.00 1.00 1108 | #18%
0.00 0.00 1.00 113.4
0.00 0,00 1.00 116.0

The reported uncertainly of measurement is stated as the standard uncertainty of measuremant
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage

probability of approximately 95%.

* Tha uncerlaintios of Mormi, ¥ Z do not affect the E*-fiaid uncertainly inaslde TSL (see Pages 5 and &).
" jumarical linearization paramater: uncorlninty not required.

" Uncartainty Is determinad using the mox, devialion from linear response applying rectangular distrbullon and Is expressed for the square of the

lald vnlua,

Cartificate No: EX3-3720_May11

Pago 4 of 1




EX30V4- SN:3728 May 20, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3728

Calibration Parameter Determined in Head Tissue Simulating Media

Raolative Conductivily Daopth Unet,

f (MHz)¢ | Parmittivity " (8/m)" | ConvFX | ConvFY | ConvFZ | Alpha {mm}) (k=2)
5200 36.0 | 466 4.64 4.64 4.64 0.42 1.80 +13.1% |
5300 35.9 4.76 4.34 4,34 4.34 042 | 180 | +£131%
56800 36.5 5.07 4.01 401 | 401 | 0.50 180 | #131%
5800 35.3 827 4.13 413 | 413 0.45 1.80 +13.1 %

 Eraguency vaildily of £ 100 Mi4z only applies for DASY vd.4 and higher (soo Page 2), eise it is resiricled to £ 50 MHz, The unceriainty is the RSE
of tha ConvF uncaralnty at calibration fraquanay and tha uncarainly far ho Indicatad frequenay band,

" Al frequencias below 3 GHz, the validity of tissue paramplers (z and o} can bo ralaxed ta & 10% i liquid compaensation formula is applied to
maaaured SAR valuas, Al frequancies abave 3 GHz2, the validily of lissue paramatara (v ond o ia restrelad to £ 5%, Tha uncaeiainly is the RES of
the ConvlF uncartainly for Indicatod targol llasua paramalars,

Carlificate No: EX3-3728_May11 Page 5 of 11




EX3DV4-SN:3728 May 20, 2011

DASY/EASY - Parameters of Probe: EX3DV4- SN:3728

Calibration Parameter Determined in Body Tissue Simulating Media

Relative | Conductivity Dopth Unet.
f(MHz)® | Pormittivity " {8/m)* ConvFX | CanvFY | ConvFZ | Alpha | (mm) (kn2)
5200 48.0 5,30 418 4.18 4.16 0.50 1.490 £13.1%
5300 | 489 5.42 391 | 391 391 | 062 | 190 | £131%
5600 485 5.77 341 3.41 341 | 055 | 190 | £131%
5800 48.2 6,00 376 | 376 | 376 | 055 | 190 | £13.1% |

 Froquency valldity of £ 100 MHz enly applios for DASY vd 4 and higher (ses Page 2), elao i Is resiricled to £ 50 MHz. The uncerfainly |s the RS5
of the Conyl! uncarlainly sl calibralion fraquoney and ihe uncariainty for (he indicated frequancy band,

" ar fraquancies balow 3 GHz, ho validity of tisaua paramatara (v nnd a) con be relaxed to + 10% I liquid compansation formula is npplied to
mansured SAR valuss, Al Iregquencies nbove 3 GHz, the validily of tssus paramatars (s and o) is roalrictad 1o £ 8%, The uncertainly s Ihe RS3 of
thno ConvF uncartainty for indicatad large! tissus paramalars

Corificala No: EX3-3728 May11 Page & of 11



EXADV4- SN:37248 May 20, 2011

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)

Cartificata No; EX3-3720_May11 Page 7 of 11



EX30Vd— SN:3728 May 20, 2011
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM =1800 MHz,R22
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Uncertainty of Axial lsotropy Assessment: £ 0.5% (kw2)

Cortificata Mo EX3-3728_May11
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EX3DVd- SN:3728 May 20, 2011

Dynamic Range f(SARza4)
(TEM cell , f = 900 MHz)
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Uncertainty of Linoarity Assessmaont: £ 0.6% (k=2)

Carlificate Mo: EX3-3728_May11 Page 9 of 11



EX3DV4- 5M:3728

May 20, 2011

Conversion Factor Assessment

= 5200 MHz WGLS RE8 (H_convF)-SCS
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Error (¢, 8), f = 900 MHz
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Uncartainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

Cerificata No: EX3-3720_May11
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EX3DV4- SN:37248

May 20, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3728

Other Probe Parameters

| Sensor Arrangement Triangular
" Connector Angle (°) Not applicable
| Machanical Surface Detection Mode enabled
Optical Surface Detection Mode disablad
Probe Overall Length 33¥ mm
Proba Body Diamater ~ 10mm |
_ﬁ;_: Langth g mm
“Tip Diameter 2.5 mm
Probe Tip lo Sensor X Calibration Point “1mm
Probe Tip to Sensor Y Calibration Point o 1 mm
Probe Tip to Sensor Z Callbration Point 1 mm
Recommended Measurement Dislance from Surface 2 mm

Corlificate Mo: EX3.3728_ May11
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Calibration Laboratory of S,

S § Schwalzarischer Kalibriordionst
Schmid & Partner ; =t ¢ Sorvice suisse d'étalonnage
Engineering AG — Servizlo avizzero di taratiira
Zaughnusstrasso 43, BO04 Zurlch, Switzarland ﬂ;ﬁ@ 8 Swiss Callbralion Servioe

Accrediled by the Swiss Accraditalion Service (SAS) Accraditation No.: SCS 108
The Swiss Accradliallon Service Is ane of tho signatarios o the EA

Multilntaral Agrasmant for the raeognilion of ealibration cartiflontos

Gliont ‘ Motorola MDb Gortlfioate No: ES3-3184_Mar11
ICALIBRATIQN CERTIFICATE |
Object ES3DV3 - SN:3184

QA CAL-01.v7, QA CAL-23.v4, QA CAL-25.v3
Callbration procedure for dosimetric E<field probes

Calibralion procodure(s)

Callbration date;

March 11, 2011

This calibralion cartificata documanta Iha racaability 1o national slandards, which raalize Ihe physical units of maasuramants (51
The measuraments and the uncertainlies with conflidenca prababllily ara given an the fallewing pagoes and are pan of the cerlificals,

All ealibrations havo boan conduciad in the cledod labaratory facilly: envirenmant lamparalura (22 1 3)°C and humidity = 70%.,

Callbration Equipment used (METE critical for calibralian)

Primary Standards iz Cal Cate {Cerificale No.) Edlndulld_lc_'-_ll;llpmllnn =
Power mater E44198 GB41203874 01-Apr-10 (No. 217-01136) | Apr11
Power sansor E4412A My 41486277 01-Apr-10 (No. 217-01136) Apr-11
l-“mwr sonsar E44124 M4 1488087 _01-Apr-10 (Mo, 217-01136) Apr-11
Rufnrunl:-l 3 dB Attanuatar SN: SA064 (do) 40-Mar-10 {No. 21'!101 164) Mar-11
Hllflllllllnt-ﬂ 20 dB Attanuator SN 58006 (20b) :!M!_h H'.l {No. 21 1. 01161} Mar-11 SR
Raference 30 di Attlanuatar SN 55126 {30b) | 30-Mar-10 (Mo, 217-01100) tdar-11
Raferonca Probs E530V2 | Sh: 3013 20-Dac-10 (No. E53-3013 Deci) | Dac-ii
- DAEA SN: 654 23- ADHO ) (No. DAEA.0 I‘.’IM 4_April) | Apr-11
Sacondary Standards (&} Chack Date {in house) Scheduled Chock
|_RF genarator HP B648C usaG42u01700 | A-Aug-88 (in hauie Ghuch Q- Db) In hause check: Oct-11
Malweork Annly:nr HP 875300 US3TI008608 1& et-01 (in hw“ r#lur.h Oet-10) In house check! Oct-11
Mamp Funietion Signalure
Calibrated by: Juton Kastratl Laboratory Technician

Appravad by

Katla Pokovie

Cortificato No; ES3-3184_ Mar11

Tachnical Managar

| This oaliretion:cerificats shall not be reproduced soapt In full withoul wilien spproval of ihe Iaboralary,

Insued: March 16, 2019
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Glossary:

TSL lissue simulating liquid

NORMx, v,z sanallivily in frae space

ConvF sensilivity In TSL / NORMx,y,z

DCP dinde compreasion point

CF crasl factar (1/duly_cycla) of the RF signal

ABC maodulation dependent linearizalion paramealars

Polarizatlon i rotalion around probe axis

Polarization & & rotation around an axis that is in 1he plana normal lo probe axis {at measuramant centar),

La., 8 =0is normal lo probo axis

Calibration is Performed According to the Following Standards:

a) IEEE Sid 1528-2003, "|IEEE Recommended Practice for Determining the Peak Spatial-Avaraged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communicalions Devices: Measurament
Tachniques”, Decamber 2003

b} [IEC 62208-1, "Frocedure lo measura the Spacilic Absorption Rate (SAR) for hand-held devices used In close
proximily 1o the ear {frequancy range of 300 MHz 1o 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:
«  NORMxy 2: Assessed lor E-fleld pelarizalion 8 = 0 (I < 900 MHz In TEM-cell; { = 1800 MHz: R22 wauaguida}.
NORMx,y,z are only intermediate values, 1.e., the uncertaintias of NORMz,y,z doas nol affact tha E*-flald

uncertainly inside TSL (sea balow ConvF),

s NORM(Nx y.z = NORMx y,z * frequency_rasponse (see Froquency Rosponso Chart), This linearizalion is
implemented in DASY4 software varsions later than 4.2, The uncerlainty of the Trequency rosponsa is included
in tha stated uncertainty of ConvF,

e PCPxyz: DCP ara numarlcal linearization paramelers assessed basad on the data of power sweap with CW
algnal {no uncertainty required). DCP doas not depend on frequency nor madia.

= PAR: PAR is lhe Peak lo Averago Ralio that is nol calibratled bul delermined based on (he signal
charactaristics

e Ax,yz Bxyz Cxyzare numerical linaarizatllon parameters in dB assessad basad on the data of powar
sweep for specifiic modulation signal. The paramatars do not depand on fraquancy ner media,

« VR VR is the validity range of the calibration related to the average diode veltage or DAE vollage in mV.

s ConvF and Boundary Effect Parameters: Assossad in flat phantom using E-field (or Temparature Transfer
Slandard for T = BOO MHz) and inside waveguide using analylical field distribulions basad on power
maasurements for 1= 800 MHz, The same selups are used for assessment of the paramelers appliad for
boundary compansalion (alpha, depth) of which lypical uncertainty values are given, These paramators are
usad in DASY4 softwarae to Improve probe accuracy clesa to the boundary, Tha sansitivity in TSL corresponds
lo NORMx,y,z * ConvF wharaby the uncertainly corresponds to that given for ConvF, A frequency dependent
ConvF Ia used In DASY version 4.4 and higher which allows extending the valldily from + 50 MHz to + 100
MHz.

= Sphedcal isolrapy (3D daviation from isotropy). In a fleld of low gradients realized using a flat phantom
axposad by a palch antanna,

= Sansor Offsel: The sensor offset corresponds (o the offsal of vitual measurament center from tha probe tip
{on probe axis), No lolerance required,
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ES3DV3I = SN;3184 March 11, 2011

Probe ES3DV3

SN:3184

Manufactured:  August 19, 2008
Calibrated: March 11, 2011

Calibrated for DASY/EASY Systems

{Nala: non-compatible with DASY2 systam!)
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ES3IDV3- SN 3184 Mareh 11, 2011

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3184

Basic Calibration Parameters

Sonsor X Sonsor Y Sensor Z Une (k=2)
Nomm (uvvim)y"  f 127 1.40 1.27 _£10.1%
DCP (mV) 96.8 88.9 99.5_

Modulation Calibration Parameters

uip Communicatien System Name PAR A B G VR Une"
. dB dB dB mvy (k=2)
10000 | CW =1 000 | X | o000 0.00 100 | 1108 | £30%
| |¥|ooo | o000 | 100 | 1172
— Z | 000 0.00 1.00 107.9 |

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

* The unceriainlies of NarmX,¥,Z do nol alfect the E*-flald uncartainty inslde TSL (see Pages 5 and 8),
" humarical linearization parameter: uncertainly not required.

¥ Uncertninly is determined using the max, deviation from linear response applying rectangular distribulion and is exprossed for ihe sguare of ihe
flald valus,
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ES3DV3- SN:3184 Mareh 11, 2011

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3184

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) Fn}:‘l:II:t'lI:l?v s ‘:D?glllﬁ"yw ConvF X | ConvFY | ConvFZ | Alpha ?:1?111? , U;HTE'II
836 41.5 . 0.90 6.11 6.11 6.11 1.00 1.04 +12.0%
1810 40.0 1.40 5.11 5.11 511 0.93 1.08 +120%
| 1950 40,0 1.40 4.93 493 | 493 0.96 1.07 +120% |
2450 38,2 1.80 4.48 448 | 448 | 073 128 [ +120%

b Fraguancy validity of £ 100 MHz only applies far DASY v4.4 and highor (see Page 2], alia it s resificlad 1o & 50 MHz, The uncarainly is Ihe RS5
ol the CanvlF uncantainty at callbration lrequency and the uncantainly for the indicalad froquancy band,

Al frequencias balow 3 GHz, (he validity of lissue paramelers (¢ and o) can be relaxed (o + 10% if liguid compensation formula is applied to
measured SAR valuos. Al frequoancios abova 3 GHz, tho validity of listue paramelers (s and o) is rastricled to £ 5%, The uncanainty ia thae RES of
the CanvF uncartainty for Indicalsd target tissua porametars.
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ES3DVi= SN:3184 Mareh 11, 2011

DASY/EASY - Parameters of Probe: ES3DV3- SN:3184

Calibration Parameter Determined in Body Tissue Simulating Media

f (MHz)° P-'::*lli:llll:rly : co?g::]“’vm ConvF X | ConvFY | ConvFZ | Alpha ?:1':1:? Ii‘:gr:_{g]_,
838 | 882 0.97 6.10 6.10 610 | 1.00 | 100 | £120%
1810 53.3 182 4.90 4.90 490 | 087 | 128 | £120%

1950 | 533 1,52 4.86 4.86 AB6 | 073 | 138 | £120%

2450 52.7 195 433 | 433 | 433 | 100 | 103 | £120%

€ Fraqueney valldily of £ 100 Mz only applies for DASY vd 4 and higher {sea Page 2), alsa it s ralrclod 1o + 50 MHz. The uncaitalnly ls the RSS
of the Convl® uncarainty st calibration frequancy and the uncertainly for the indicalod fraquaney Band

' fraquaneies balow 3 GHz, the validily of tissua parametars (¢ and o) can be relaxed to £ 10% if liquid compansation farmula is applied to
moasurad SAR values. At fraquencles nhove 3 GHz, tha validily af tissue parameters (v and o) is restricted to & 5%, Tha uncariainly is the RSS of
tha ConwF uncartalnty for indlcated targst tssus parametars
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ES3DV3- 5M:3184 Marech 11, 2011

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Wavaguide: R22)
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Uncartainty of Frequency Response of E-fleld:  6.3% (k=2)
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ES3DVI= 5N:3184 March 11, 2011

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz,R22
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Uneertainty of Axial Isotropy Assessmant: £ 0.5% (k=2)
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ES30V3- SN:3184 March 11, 2011

Dynamic Range f(SARa4)
(TEM cell , f = 900 MHz)
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Uncertainty of Linearity Assessment: + 0.6% (ku2)
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ES3DVA- 8N;3184 March 11, 2011

Conversion Factor Assessment

I# 1950 MHz, WGLS R22 (H_convF) f = 835 MHz, WGLS R (H_convF)
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Uncertalnty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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ES3DV3- 5N:3184

Mareh 11, 2011

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3184

Other Probe Parameters
Sensor Arrangemant

[ Connector Angla (")

Trlanguiar

Mot applicabla

Cerlificate No: ES3-3184_Mar11

Machanical Surface Dalaction Mada snabled
| Optical Surface Dataction Moda disabled
Prabe Ovorall Length 337 mm
Probe Body Diametor 10 mm
“Tip Langth 10 mm
Tip Diameter 4 mm
‘Probe Tip lo Sensor X Calibration Point 2 mm
| Proba Tip to Sensor Y Calibration Point 2 mm
Probe Tip to Sensor Z Calibration Point 2 mm
| Racommanded Measurement Distance from Surface 3mm
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MOTOROLA MOBILITY, INC. Portable Hand-Held Device SAR Test Report Number: 24658-1F Rev O FCC ID: IHDP56MF1

Appendix 5

Dipole Characterization Certificate

Exhibit 11



Calibration Laboratory of
Schmid & Partner
Engineering AG

Zoughausstrasse 43, 0004 Zurleh, Swilzorland

5 Bohwalzorlscher Kallbrlardienst

c Service sulsae d'étalonnage
Servizlo avlzzero di taratura

S  3wiss Callbration Sorvice

Accraditod by tha Swiss Aceraditation Sorvice (SAS) Aceraditation No.: SCS 108
The Swiss Accreditation Service is one of the signalories 1o the EA
Multilnternl Agreemaont for the recognition of aallbration certificates

cient  Motorola MDb Cortltieate No; D2450V2-766_Jul11
|CALIBHATION CERTIFICATE I
Objact D2460V2 - SN: 766
Callbraiion precodura(a) QA CAL-05.v8

Calibration procedure for dipole validation kils above 700 MHz

Calibration data; July 15, 2011

This calibralian cerlificala documania tho iracoabllily to nalional slandaida, which realize tho physical units of measuramants {Sl).
Tha measuramuonis and the uncerainiios wilh confidenco prabability are glven en the following pages and aro part of the cerliflcalo.

All calibrations have been conducled in the clesed laboralory Tacility: environmant lemporaturo (22 « 3)"C and humidity = 70%.

Calibration Equipmant uaod (METE arlifoal for callbration)

Primary Standafds s ] Cal Dota (Conlificalo Noj Schodulad Gallbration 1

Powar matar EPM-4424A GRA7400704 06-0ct-10 {(Me. 217-01266) Qo114

Powar sansor HP BAB1A Usazan270a 06-0at-10 (Mo. 217-01266) Qat=11

Rolorenco 20 dB Allanunlor SN: 56086 (20b) 28-Mar-11 (No. 217-013067) Apr-12

Typo-N miamateh combination SN: B047.2 / 06327 20-Mar-11 (No. 217-01371) Apr-12

Ralaranca Probe ES3DV3 5n: 3208 28-Apr-11 (Mo, ES3-3205_Apri1) Apr-12

DAEA 8N; 601 Od=Jul-11 (Mo, DAE4-601_Jull1) Jul-12

Secondary Slandards ~ |IDAF Chack Date {in housa) Sehadulad Chock

Powar sensor HP A4B1A MY41082317 18-00t-02 {in house chock Ocl-08) In house chack: Oct-11

RF gonarator R&S SMT-06 1o000s Od-Aug-88 (in house chack Oct-08) In houaa chock: Oct-11

Natwork Analyzar HP B7653E US37300605 54206 18-0at-01 {In housa chock Oal-10) In heuse check: Oct-11
Mame Funeiion Slgnatura

Callbraiod by Dimea lllav Laboratory Technlcinn w |-\j2 %w
Approvad by: Katla Pokovio Technlcal Manager é}fﬁ/ o
‘i_,:,:n-"' - ,@

laauad: July 16, 2011

This callbration certilicata shall not bo rapraduced oxcapt i full withaut wiittan appreval al the lnboratory,
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Calibration Laboratory of S,

g Schwalzeriachor Kallbriardlanat

Schmid & Partner " Service sulsse d'dtalonnnge
ilac-MRA c ;
Engineering AG e Sorvizlo svizzero dl taratura
Zoughaussirasse 43, B004 Zurleh, Switzerland AN S  Swinn Callbration Service
FARE
Acoraditad by the Swiss Acoradiation Sarvice (SAS) Acereditation No.: SCS 108
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Glossary:

TSL tissue simulating liquid

ConvF sansitivity in TSL / NORM x,v,z
N/A not applicable or not measurad

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”, December 2003

IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

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

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measuremeant 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 balow the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

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

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

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

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

Cantilicale No: D2450V2-T7686 Jul11 Page 2 of 8



Measurement Conditions

DASY system conliguration, as far as not qlvan on page 1.

DASY Version DASYS V62.6.2
Extrapolation Advancad Extrapolalion
Phantom Modular Flat Phantom
Distanca Dipolé Canter - TSL 10 mim with Spacar
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz 5 1 MHz
Head TSL parameters
The following parametera and calculations were applied.
Temparature Parmlittivity Conductivity
Neminal Head TSL parameters 220°C 30.2 1.80 mho/m
Measured Head TSL parameters (22.0+0.2)°C B9 =6 % 1,86 mho/m + 6 %
Head TSL temperature change during test =05°C
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Condition
SAR measurad 2650 mW Input power 139mwW/g

SAR for neminal Head TSL paramatars

normalized to 1W

54.8 mW /g = 17.0 % (k=2)

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

condition

SAR measured

250 mW Input power

GAImMW /g

SAR lor nominal Head TSL paramaters

normalized to 1W

25,6 mW /g = 16.5 % (k=2)

Body TSL parameters
The lallowing parametars and calculations ware appliad,
Temperalure Parmitiivity Conductivity
Nominal Body T5L paramatars 22.0°C 527 1.95 mho/m
Measured Body TSL paramaters (22.0+0.2)°C 51.6546% 1.99 mho/m = 6 %
Body TSL temperature change during test <05°C
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Conditlon
SAR measured 250 mW input power 128mW/g

SAR for nominal Body TSL parameters

normalized o 1W

B0.4 mW / g = 17.0 % (k=2)

SAR avernged over 10 em’ (10 g) of Body TSL condilion
SAR measurad 250 mW input powar 587 mW /g
SAR for nominal Body TSL parameters normalized to 1W 23.7 mW/ g £ 16.5 % (k=2)

Coniflcate No: D2460V2-766_Jul11
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Appendix
Antenna Parameters with Head TSL

lmpudnnco. translormed to lood Pﬂll‘ll 2O +14 ]ﬂ
Return Loss -30.0dB

Antenna Parameters with Body TSL

lmpadnnca. franslormead (o feod paint 48,30 + 2.4 [§)
Aaturn Loss - 30.6 dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.166 ns

Aftar long tarm use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measurad.

Tha dipole is made of standard semirigid coaxial cable. The center canductor of the feading line [s diroclly connacted o the
sacond arm of the dipale. Tha antenna | therafore short-clreulted for DC-signals,
Mo excesslve force must ba applied to tha dipole arms, bacause they might band or tho soldared conneclions near tha

feadpoint may be damaged.

Additional EUT Data
Manulaclured by SPEAG
fManulacturad on August 10, 2004

Carlilicala Ne: D2450V2-768_Julii Fage 4 of B



DASYS Validation Report for Head TSL

Date: 7/12/201 |

Test Laboratory: SPEAG

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 766

Communication System: CW; Frequeney: 2450 MHz; Duty Cyele: 1:1

Medium: HBBL. 1900-3800V3

Medium parameters used: f = 2450 MHz; a = 1.85 mho/m; &, = 38.9; p= 1000 kg!m"
Phantom section: Flat Section

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

DASYS Configuration:

-

Probe: ES3DV3 - SN3205; ConvE(4.45, 4.45, 4.45); Calibrated: 4/29/2011
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 7/4/201 1

Phantom: Flat Phantom 5.0 (front); Type: QDOO0PS0AA; Serial: 1001
Measurement SW: DASY52, Version 52.6 (2)

SEMCAD X Version 14.4.5 (3634)

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

Reference Value = 101.9 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 28,918 W/kg

SAR(1 g) = 13,9 mW/g; SAR(10 g) = 6.43 mW/g

Maximum value of SAR (measured) = 17,900 mW/g

-4,

.60

14.40

“19.20

4,00

0dB = 17.900mW/g

Corlilicale No: D2450V2-766_Jul11 Paga5SolB



Impedance Measurement Plot for Head TSL

12 Jul 20811 1@:26835
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DASYS Validation Report for Body TSL
Date: 15.07.2011

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 766

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: = 2450 MHz; o = 1.99 mho/m; g, = 51.5; p = 1000 It;g,.l‘m:|I
Phantom section: Flat Section

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

DASYS2 Configuration:
s Probe: ES3DV3 - SN3205; ConvFi4.26, 4.26, 4.26); Calibrated: 29.04.201 1
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 04.07.2011
«  Phantom: Flat Phantom 5.0 (back); Type: QDO0O0OPS0AA; Serial: 1002
= DASYS2Z 52.6.2(482); SEMCAD X 14.4.5(3634)

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

Reference Value = 95.545 Y/, Power Drift = 0.02 dB

Peak SAR (extrapolated) = 26.210 W/kg

SAR(1 g) = 12.8 mW/g; SAR(10 g) = 597 mW/g

Maximum value of SAR (measured) = 16,925 mW/g

i

-4,00
AL40
-14.40

-1l

24,00

0dB = 16.930mW/g

—_—
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Impedance Measurement Plot for Body TSL

15 Jul 2011 091271324

[CHI) 811 1 U Fs 21 48,318 4 z..:!c-%;! ¢ 153,39 g 7 450,000 000 MHz
¥ \\ 4
! b1
fe 1 F 1 ‘,
f..l F L I‘l \|
Ch || J .
t . ; {8 =
\ \
/ f
fiv "\ 5 . i
153 \ ! ‘ i
% g ; i F
W . l;' i
HI & f
CHz 511 LDa % dB/REF -20 ,Fm : 21=30,615 dBl 7 450,000 000 Hhz
I_“"'“-._\_“_H_ _\‘M‘x L _'_._._,..-F"
Mg \_jV/
HLd —
START 2 250,000 000 HHz GTOP 2 BE0,000 000 iz

Corlificate No: D2450V2-766_Jul11 Pago Bof 8



Calibration Laboratory of

Schmid & Partner
Engineering AG

Zoughauasiraaae 43, 8004 Zurich, Switzerland

Accrodiled by the Swiss Accreditation Service (SAS)
The Swise Accreditation Service |8 ane of the signatories to the EA
Multilateral Agreamant for 1lie recognition of callbration certificates

cllent  Motorola MDb

Sehwaolzoriseher Knllbriordionst
Servico sulase d'atalannage
Servizlo avizzero di laratura
Swiss Callbratlon Sorvicoe

Accroditailon No.: SCS 108

Corlificate No: D2450V2-740_Mar11

CALIBRATION CERTIFICATE

Ohjact

Callbration procadurais)

Calibration date:

D2460V2 - SN: 740

QA CAL-05.v8

Calibration procedure for dipole validation kits

March 17, 2011

Callbration Equipman usad (M&TE eritical for calibration)

This calibraflon corificnta documanta the Imeoabllity to national standards, which realizo tho physical units of measuramants {(S1).
Tha measurmmanta and the unceralnliaa with conlidance probablity aro glven on ho fallowing pages and are part of tho corlificata,

All ealibrations havo boon conduciad In tho ¢losod Iabaratory tacllity, anviranmant tamparatura (22 « 3)°C and humildity < 70%.

Thia calibration carificata shall not be reproduced excopl in full withoul writton m:gprnml of tha |HD‘JI’MO{Y.

| Primary Standards |10 Cal Date (Cortilicate MNa.) Schoduled Calibration

Powor molor EFM-4424 GB37480704 06:0cl-10 (Mo, 217-01266) Qot-11

Powar sensor HF B481A US37202783 08:Qci-10 (M, 217-01266) Det=11

Rafarance 20 4B Allonuator SN 5086 (20g) 30-Mar-10 (Mo, 217-01158) rAnr-11

Typo-N mismaich combination SN: 6047.2 7 08327 30-Mar-10 (Mo, 217-01162) Mar-11

Refarence Probe ES30VI SM: 3208 30-Apr-10 (Mo, ES3-3206_Aprio) Apr-11

DAEd SM: 601 10-Jun-10 {No. DAE4-801_Jun10) Jun-11

Sucondary Standards o Check Date (in house) Schadulad Chack

Powor sonsor HF 8481A MY¥41002317 18-0c1-02 (in housa chock Ocl-00) In heuao chack: Qot-11

RF generalor R&S SMT-06 100005 4-Aug-99 (in housoe chack Ocl-09) In heuae chock: Oct-11

Notwork Analysor HP D763E USA7390886 54206  18-0ct-01 {in house ehock Oct-10) In heuse chack: Oct-11
Hama Function Signatura

Callbratod by: Claudio Loubler Laboratory Tachniclan u k)L

Appravad by Kalja Pokavie Tachnlcal Manager

|saued: March 21, 2011

Corilicata No; D2450V2-740_Mar11
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Calibration Laboratory of ﬁw@

Schwaolzarlachor Kanllbriordlanst

Schmid & Parner i’iﬁ‘ Sorvico sulsse d'dinlonnage
Engineering AG e Servizio avizzere <l taratura
Zoughaussirnsse 43, 8004 Zurleh, Switzerland e rﬂ?—:i“-\‘;e Syias Calibration Sarvica
LT T
Accraditod by Ihe Swisa Accroditalion Sorvlco (SAS) Accraditation No.: SCS 108

Tho Swiss Accraditation Sorvien Is ano of tho signatorios ta the EA
Multilateral Agraemant for the recognition of callbration cerlilicates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,v,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 Spacific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-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 Radiofrequancy
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Partable 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:

Measurament 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 criented
parallel to the body axis.

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

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

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

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

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

Carlificala Mo: D2450V2-740_Marii Paga 2 ol B



Measurement Conditions

DASY aystem conllguration, as lar as not glven on page 1.
DASY Version DASYS V52.6.2
Extrapolation Advanced Extrapalation
Phantem Modular Flat Phantom V5.0
Distance Dipole Canter - TSL 10 mm wilh Spacar
Zoom Scan Resolution dx, dy, dz =5 mm
Fragquancy 2450 MHz = 1 MHz
Head TSL parameters
Tha following parameters and calculations ware applled.
Temperatura Farmittivity Conductivity
Nominal Head TSL parametoers 22.0°C 39.2 1.B0 mhe/m
Maasurad Head TSL parameters (22.0 +0.2)"C 387 + 6% 172 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 T5L Condition
SAR measurad 250 mW Input powar 132mW /g
SAR normalized normalized to 1W 528mW/g
SAR for nominal Head TSL parameters normalized to 1W 53.8 mW /g £ 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Head TSL condition
SAR measured 250 mW Input power BIGmMW /g
SAR narmalized normalized to 1W 246mW /g
SAR for nominal Head TSL parameters normalizad to 1W 24.8 mW /g = 16.5 % (k=2)

Coriflcate No: D2450V2-740_Mari
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Body TSL parameters

Tha following parameters and calculations were applied.

Tempaerature Parmiitivity Conductivity

Nominal Body TSL parameters 220°C 52.7 1.85 mho/m
Measured Body TSL paramoters (22.0x0.2) °C 61.5+6% 1.92 mho/m + @ %
Body TSL temperature during test (22.0+02)°C s

SAR result with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL Condilion
SAR measured 250 mW Input power 128mW/g
SAR normalized normalizad to 1W Bl.2mW/g

SAR for nominal Body TSL parametars

normalizad to 1W

51.3mW/ g 2 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condltlon

SAR measured 260 mW input power 586mW /g

SAR normalized normalized to 1W 285mW/g

SAR for nominal Body TSL paramatera normalized 1o 1W 23.5 mW / g = 16.5 % (k=2)

Cartllicata Noa: D2450V2-740 Mari 1
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Appendix
Antenna Parameters with Head TSL

Impadance, tranaformed to feed point B330+26)0
Rolurn Loss -27.7 dB

Antenna Parameters with Body TSL

impedanca, iransformead 1o fead palnt 4890 +53Q
Return Loss -26.3dB

General Antenna Parameters and Design

Elactrical Delay (one direction) 1,164 ns

Altar long term use with 100W radialed power, only a slight warming of the dipole near the faedpoint can ba maasurad,

The dipole ls made of standard semirlgld coaxlal cable. The center conductor of the faeding line Is directly connectad 1o the
second arm of the dipole, Tha antenna is therefore short-clrculted for DC-signals.

Mo excesslva force musl be applied to the dipole arms, becauga they might bend or the solderad connections naar the
leadpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on Saptembar 18, 2003

Ceificate No: D2450V2-740_Mar11 Page 5 of 9



DASYS5 Validation Report for Head TSL

Date/Time: 17.03.2011 12:12:34
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:740

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

Medium: HSL. U12 BB

Medium parameters used: = 2450 MHz; ¢ = 1.72 mho/m; g, = 38.7; p = 1000 kg/m®
Phantom scction: Flat Section

Measurement Standard: DASY 5 (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.53, 4.53, 4.53); Calibrated: 30.04.2010
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 10.06.2010
«  Phantom: Flat Phantom 5.0 (front); Type: QDOODPS0AA; Serial: 1001
«  Measurement SW; DASYS52, V52,6.2 Build (424)
s Postprocessing SW: SEMCAD X, VI14.4.4 Build (2829)

Head/d=10mm, Pin=250 m'W, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=5mm, dz=5mm

Reference Value = 100.2 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 26.990 W/kg

SAR(1 g) = 13.2 mW/g; SAR(10 g) = 6.16 mW/g

Maximum value of SAR (measured) = 17.012 mW/g

—|-4.44

. -z
S ER]
17.74

22.10

0dB = 17.010mW/g
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date/Time: 17.03.2011 14:38:41
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:740

Communication System: CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium; MSL. UI12 BB
Medium parameters used: f = 2450 MHz; o = 1.92 mho/m; g, = 51.5; p= 1000 kpjm"

Phantom section: Flat Section
Measurement Standard; DASYS (IEEE/IEC/ANSI C63,19-2007)

DASYS Configuration:
+«  Probe: ES3DV3 - SN3205; ConvF(4.31, 4.31,4.31); Calibrated: 30.04.2010
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« [Llectronies: DAE4 Sn601; Calibrated: 10,06.2010
«  Phantom: Flat Phantom 5.0 (back); Type: QDO0OPSOAA; 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 = 96.402 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 27.038 W/kg

SAR(1 g) = 128 mW/g; SAR(10 g) = 5.88 mW/g

Maximum value of SAR (measured) = 16.855 mW/g

=436

0.2

4301

17.48

21,82

0dB = 16.850mW/g
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zoughnusstrasse 43, 8004 Zurleh, Switzerland

Accradited by tho Swias Accraditation Sorvica (SAS)
The Swisa Aceroditalion Servico |8 ano of tho signatories 1o the EA
Miultilateral Agreemaent for the racognition of callbration certificates

cllent  Motorola MDb

Schwolzerischor Kallbrierdionat
Saervice sulaao d'dinlonnage
Sarvizle svizzoro di taratura

S Swisa Calibration Service

Aceradiintion No,; SCS 108

Cortlficnte No: DEGH2zV2-1088_Mayi1

[CALIBRATION CERTIFICATE

Objoet

Callbration dalo:

DAE4

Calibrated by:

Approvod by

Calibration procedura{s)

| Primary Standards

D5GHZV2 - SN: 1088

QA CAL-22.v1

Callbration procedure for dipole valldation kits between 3-6 GHz

May 20, 2011

Calibration Equipmant usad (M&TE crilical lor calibration)

D #

Fawor matar EFPM-4424A
Pawar aanaor HP B481A
Ralorenco 20 dB Altonuator
Typo:-N mismalech comblnation
Raefarance Probe EX3IDV4

| Secondary Slandards
Paower aonaci HP BaB1A
RF ganarator R&S SMT-08

QBA7480704
US37292763

SN; 5086 (20q)
SN 5047.2 / 06327
SN; 3503

SH: 601

on
MY41092317
100005

Motwark Analyzor HP 8753E

USI73600600 54200

MNamo
Claudio Laublar

Katja Pokovie

Cal Dato (Corlificato No.)

06-0¢ct-10 (Mo, 217-012686)
06-0ct-10 (Mo, 217-01266)
29-Mor-11 (No. 217-01360)
20-Mar-11 (No. 217-01371)
Od-Mar-11 (MNo. EX3-3503 Marl 1}
10-Jun-10 {Mo. DAE4-601_Junil)

Check Dato {in houso)

18-0¢1-02 (in house check Ocl-08)
d-Aug-08 (in houso cheak Oot-08)
18-Cct-01 {in housa chock Gal-10)

Funetion
Laboratory Tachnlalan

Tachnlcal Manager

ﬂ'll# calibration coriticato ahall not bo I'IJFI'QUUGDU -mqpt In full without writlen approval of the laboralory,

This calibration cortilicate documants the tracoabillity to nationnal standards, which realize the phyalcal unita of meaauremonis (S1),
The monsuramanta and he uncaraintios with canlidence prebabllity are givan on the following pages and are part of the cerlilicala,

All calibrationa have boan conductad in (ho closad laboratory facility: environmant lemparature (22 4 3)°C and humidity = 70%.

Schadulad Callbration
Oct-11
Oct-11
Apr-12
Apr-12
Mar-12
Jun-11

Schadulod Chogk
I houge chack: CIG'I 1 1

In houge chack: Oat-11
In house chack: Oat-11

Eluuw%\
P

Issud: May 24, 2011

Carlificate No: DEGHzYV2-1088_May11
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zoughnusstrossoe 43, 8004 Zurlch, Switzerland

Schwelzerischar Kallbriordiensi
Sorvice aulsse d'dialonnage
Sorvizio svizzaro di laralura
Swiss Callbratlon Sorvice

Accmdliod by he Swiss Accraditation Sorvice (SAS) Accraditniion No.; SCS 108
The Swiss Accradiiation Servien is ono of the signaieries te the EA
Multiiateral Agreamont for the rocognition of eallbration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) IEC 62208-2, “Evaluation of Human Exposure to Radio Frequency Fields from Handheld
and Body-Mounted Wireless Communication Devices in the Frequancy Range of 30 MHz
to 8 GHz: Human models, Instrumentation, and Procedures”; Part 2: "Procedure to
detarmine the Specific Absorption Rate (SAR) for including accessories and multiple
transmitters”, March 2010

b) Federal Communications Commission Office of Engineering & Technology (FCC QET),
“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 Bullatin 65

Additional Documentation:
¢) DASY4/5 System Handbook

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

e  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: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impadance stated is transformed from the
measurament at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

» FElectrical Dalay: Ona-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

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

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

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

Corllicate No: DSGHzV2-1068_May11 Pago 2 0l 13



Measurament Conditions
DASY system configuration, as far as not g

iven on page 1.

DASY Version DASYS V52.6.2
Extrapolation Advanced Exlrapalalion
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mim with Spacor
Area Scan resolution dx, dy = 10 mm
Zoom Scan Resolutlion dx, dy = 4.0 mm, dz = 1.4 mm
Froquency ggggi:; } m:
Head TSL parameters at 5200 MHz
The fOIIﬂW"lﬁ paramalers and calculations ware applied,
Temparatura Parmittivity Conductivity
Mominal Head TSL parameters 220°C 36.0 4,68 mho/m
Measured Head TSL parameters (22.0x0.2) °C 36.3+6% 4.54 mho/m = 6 %
Head TSL temperature during test (22.0+0.2)"C
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm® (1 g) of Head TSL candilion
SAR measured 100 mW inpul powar BO01mW/g
SAR normalized nermalized to 1W a80.imW/ig
SAR for nominal Head TSL paramatara narmalizad 1o 1W B0.2 MW/ g % 19.9 % (ke2)
SAR averaged over 10 em’ (10 g) of Head TSL condition
SAR measured 100 mW input powar 220mW/g
SAR normalized narmalized o 1W 20mW/g
SAH for nominal Head TSL parameters normalized to 1W 229 mW/ gz 19.5 % (k=2)

Cerillicate MNo: D5GHzV2-1088_May1 1
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Head TSL parameters at 5800 MHz

Tha following parameters and calculatlons waere applled,

Temperaiure Parmlttivity Conductivity
Nominal Head TSL parametars 22.0°C 35.3 5,27 mho/m
Maasured Head TSEL parameters (22.0+0.2)°C 35.3+68% 5.14 mho/m + 6 %
Head TSL temperature during test (2204 0.2)°C
SAR result with Head TSL at 5800 MHz
SAR averagad over 1 em’ (1 g) of Head TSL condiilon
SAR measured 100 mW input power 799 mWig
SAR narmalized normalized o 1W 81 mW g
SAR for nominal Head TSL parameters normalized to 1W 7.0mMW/ g +19.9 % (kn2)
SAR averaged over 10 em” (10 g) of Head TSL condition
SAR measured 100 mW Input powar 223mW/ig
SAR normalized normalized to TW 223mwW/g
SAR for nominal Head TSL paramataers narmalized to 1W 223 MW/ g+ 19,5 % (k=2)

Corificate No: DEGHzV2-1088 May11
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Body TSL parameters at 5200 MHz

The following parameters and caloulations were applied,

Temperature Permittivity Conduetivity
Mominal Body TSL paramaeters 220°C 48.0 5.30 mho/m
Measured Body TSL parameters (22.0x02)°C 488+ 6% 5.40 mho/m £ 6 %
Body TSL temperature durlng test (22.0 £ 0.2) °C
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 em” (1 g) of Body TSL condition
SAR measurad 100 mW input powar FEGmMW /g
SAR normalized normalized 1o 1W 75.6mMW /g
SAR for nominal Body TSL paramotors normalized to 1W 785 mW/ g% 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condillen
SAR measured 100 mW input power 212mW/g
SAR nommalized normalized o 1W 21.2mW /g

SAR for nominal Body TSL paramaters

normalized to 1W

21.2 mW / g = 19.5 % (k=2)

Body TSL parameters at 5800 MHz

Tha lollowlng parameters and calculations weara applied,

Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 48.2 6,00 mho/m
Measurad Body TSL parameters (22.0 £0.2) °C AT G +6% 6.21 mho/m + & %
Body TSL temperature during test (22.0+0.2)°C

SAR result with Body TSL at 5800 MHz
SAR averaged over 1 em® (1 g) of Bady TSL condition
SAR measured 100 mW Input powear FHEmMW /g
SAR normalized narmalized to 1W 7hEMW /g

SAR for nominal Body TSL parameters

normalized to 1W

754 mW/ g = 19.9 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL condiion

SAR measurad 100 mW Input power 200mW/g

SAA normalized narmalized to 1W 2080 mW /g

SAR for nominal Body TSL parameters narmalized to 1W 20.9 MW /g = 19.5 % (k=2)

—_—

Carillcate No: DSGHzV2-1088 May11
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Appendix

Antenna Parameters with Head TSL at 5200 MHz

Impadance, transformad to fead point 50BG-8.6]0

Return Loss -20.4 dB
Antenna Parameters with Head TSL at 5800 MHz

Impadance, transformad to fead polnt 5450-27 0

Haturn Loss -25.4 dB
Antenna Parameters with Body TSL at 5200 MHz

Impedanca, transformad to faad point 51.50-82|Q

Return Loss -21.7dB

Antenna Parameters with Body TSL at 5800 MHz

Impedanca, lranslarmod Lo lecd point

6B30-156]0

Relurn Loss

24,3 dB

Canilicate Mo: DEGHzV2-1088_May 11 Page 6 of 13




General Antenna Parameters and Design

Elecirical Delay (ona direction) 1,205 ns

Alter long term use with 40 W radiated powar, only a slight warming of the dipole near the feedpoint can ba measured,

The dipole Is made of slandard semirigld coaxlal cable. The center conductor of the 1eeding line Is direclly connected to
tha sacond arm of the dipole. The anlenna is therefora short-circuited for DC-signals.

No excessive force must be nppliﬂd ta the dipole arms, because 1|‘IQ? I'I\IBN band or the salderad connactions near the
faadpalnt may be damagod,

Additional EUT Data

Manulacturad by SPEAG

Manulacturad on Dacamber 21, 2008

Caorlilicale No: D5GH2V2-1088_May11 Page 7 of 13



DASYS Validation Report for Head TSL
Date; 19.05.2011

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: DSGHz; Serial: DSGHzV2 - SN: 1088

Communication System: CW; Frequeney: 5200 MHz, Frequency: 5800 MHz; Duty Cycle: 1:1
Medium: HSL 502 A

Medium parameters used: f = 5200 MHz; & = 4.54 mho/m; & = 36.3; p = 1000 kg/m” ,
Medium parameters used: [ = 5800 MHz; & = 5.14 mho/m: & = 35.3: p = 1000 kg/m”
Phantom section: Flat Section

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

DASYS Configuration:

« Probe: EX3DV4 - SN3503; ConvF(5.41, 5.41, 5.41), ConvF(4.81, 481, 4.81); Calibrated:
04,03.2011

s Sensor-Surface: |.4mm (Mechanical Surface Detection)

¢ Electronics: DAE4 Sn601; Calibrated: 10.06,.2010

+ Phantom: Flat Phantom 5.0 (front); Type: QDODOPS0AA; Serial: 1001
«  Measurement SW: DASY 52, V52.6.2 Build (424)

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

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=dmm, dy=4mm, dz=1.4mm

Reference Value = 65.020 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 29.625 W/kg

SAR(I g) = 8.01 mW/g; SAR(10 g) = 2.29 mW/g

Maximum value of SAR (measured) = [8.318 mW/g

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 61,692 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 33.004 Wikg

SAR(1 g) = 7.91 mW/g; SAR(10 g) = 2,23 mW/g

Maximum value of SAR (measured) = 18.971 mW/g
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 20,05.2011
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole SGHz; Type: D5GHz; Serial: DSGHzV2 - SN: 1088

Communication System: CW; Frequeney: 5200 MHz, Frequency: 5800 MHz; Duty Cyele: 1:1
Medium: MSL 501

Medium parameters used: = 5200 MHz: o = 5.4 mho/m; &, = 48.8; p = 1000 kg/m”
Medium parameters used: { = 5800 MHz; o = 6.21 mho/m; g = 47.6; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS Configuration:

« Prabe: EX3DV4 - SN3503; ConvF(4.91,4.91,4.91), ConvIi(4.38, 4.38, 4.38); Calibrated:
04.03.201 1

« Sensor-Surface: L. 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 10.06.2010

«  Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
«  Measurement SW: DASY52, V52.6.2 Build (424)

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

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 58.7 18 V/m; Power Drift = 0,0076 dB

Peak SAR (extrapolated) = 29.266 W/kg

SAR(1 g) = 7.56 mW/g; SAR(10 g) = 2,12 mW/g

Maximum value of SAR (measured) = 17.287 mW/g

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 55.349 V/m; Power Drift = 0.0025 dB

Peak SAR (extrapolated) = 34.817 W/kg

SAR(1 g) = 7.55 mW/g; SAR(10 g) = 2.09 mW/g

Maximum value of SAR (measured) = 18.476 mW/g
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Impedance Measurement Plot for Body TSL
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MOTOROLA MOBILITY, INC. Portable Hand-Held Device SAR Test Report Number: 24658-1F Rev O FCC ID: IHDP56MF1

END OF REPORT
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