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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 (1 g /)

Wi-Fi 2.45 GHz 1.39
Wi-Fi 5.2 GHz 1.52
Wi-Fi 5.8 GHz 0.53

2. Description of the Device Under Test

2.1  Antenna description

Bluetooth/Wi-Fi 2.45 /| 5 GHz Antenna

Type Internal

Location Right Edge of Transceiver

Dimensions Width 3.67 mm
Length 18.9 mm

2.2 Device Signaling*

Serial Number(s) R .
(EunctionallUse) KFLC110069 (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) (ORI R Duty Cycle Transmitting Frequency

Power Setting Range(s)
2.45 GHz Wi-Fi 802.11b/g/n BPSK 15.5 dBm 1:1 2412.0 - 2462.5 MHz

5180.0 - 5240.0 MHz,
5745.0 - 5805.0 MHz

Bluetooth GFSK 7.71 dBm 1:1 2402.0 - 2483.5 MHz

5 GHz Wi-Fi 802.11a/n BPSK 16.4 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 12.36 12.50 13.55 13.43
2450 6 12.24 12.32 13.33 13.42
MFz 11 13.20 | 13.38 | 14.30 | 14.40

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
WicFi 1 1248 | 1250 | 1244 | 1250 | 1136 | 1134 | 11.92 | 12.00
2450 6 12.80 | 12.78 | 1282 | 12.80 | 11.92 | 11.87 | 12.63 | 12.49
Mz 11 13.51 | 13.67 | 1366 | 13.66 | 12.57 | 12.59 | 13.15 | 13.23

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 28.8 433 57.7 65 72.2
Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps

Band Channel

Wi-Fi 1 15.06 | 14.87 | 1493 | 1442 | 1454 12.9 12.79 11.46
2450 6 15.12 | 1497 | 1499 | 1464 | 1473 | 1322 | 13.18 | 11.87
MHz 11 15.45 | 1536 | 1543 | 15.07 | 15.13 | 13.74 | 1354 | 12.10

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
Wi-Fi 1 15.06 | 14.79 | 1485 | 1449 | 1436 | 1296 | 1291 | 11.50
2450 6 15.12 | 14.96 | 15.19 | 14.69 | 14.75 | 13.28 | 13.27 11.92
MHz 11 1545 | 15.34 | 1551 | 14.97 | 14.98 | 13.72 | 13.68 | 12.16
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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 15.41 15.44 14.55 14.51 13.89 13.9 12.07 12.09
Wi-Fi 40 16.09 16.03 15.11 15.02 14.55 14.45 12.64 12.63
ol 44 1551 | 15.46 | 1454 | 1459 | 13.93 | 14.03 | 12.14 | 12.07
48 15.34 15.32 14.35 14.38 13.76 13.76 11.97 11.97
149 15.48 | 15.52 14.53 14.71 13.86 13.81 11.84 11.78
Wi-Fi 153 15.22 15.14 14.18 14.15 13.4 13.51 11.39 11.33
5775 157 15.66 | 15.72 14.5 14.63 13.85 13.86 11.81 11.86
MHz 161 15.93 15.89 14.87 14.87 14.16 14.23 12.17 12.07
165 15.73 15.67 15.75 15.75 15.58 15.57 13.99 13.98
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 28.8 433 57.7 65 72.2
Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps
36 15.65 14.66 14.70 14.19 14.17 12.16 12.3 11.26
Wi-Fi 40 16.35 15.20 15.26 14.68 14.81 12.72 12.83 11.85
o 24 | 1586 | 14.81 | 1477 | 1419 | 1420 | 1225 | 12.26 | 11.28
48 15.78 14.69 14.66 14.15 14.06 12.17 12.10 11.24
149 15.42 14.04 14.21 13.59 13.54 11.44 11.30 10.36
Wi-Fi 153 14.96 13.71 13.87 13.09 13.22 10.86 11.06 9.79
5775 157 15.33 14.28 144 13.64 13.72 11.44 11.47 10.27
MHz 161 15.69 14.63 14.65 14.00 14.01 11.73 11.72 10.61
165 15.54 15.56 15.57 15.46 15.44 13.80 13.88 12.82
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 15.49 14.41 14.51 13.96 13.98 12.15 12.02 11.05
W;I;i 40 16.19 | 15.09 | 15.08 | 14.55 | 14.55 | 12.58 | 12.57 | 11.57
iAHZ 44 15.56 | 14.51 14.53 14.04 14.02 12.11 12.19 11.16
48 15.49 14.45 14.35 13.79 13.88 11.88 11.93 10.92
149 15.25 14.18 14.29 13.75 13.64 11.58 11.38 10.28
Wi-Fi 153 14.94 13.83 13.77 13.30 13.34 11.10 11.11 9.85
5775 157 15.54 14.24 14.35 13.66 13.82 11.53 11.70 10.45
MHz 161 15.87 14.59 14.67 14.01 14.03 11.82 11.86 10.73
165 15.60 15.56 15.61 15.53 15.59 13.88 13.98 12.89
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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 376 Aug-31-2011 Aug-31-2012
E-Field Probe ES3DV3 3124 Aug-23-2011 Aug-23-2012
DASY4™ DAE V1 434 Jan-13-2011 Jan-13-2012
E-Field Probe ES3DV3 3115 Jan-12-2011 Jan-12-2012
DASY4™ DAE V1 440 Nov-11-2010 Nov-11-2011
E-Field Probe EX3DV4 3728 May 20, 2011 May 20, 2012
Dipole Validation Kit, DV2450V2 863 Mar-17-2011 Mar-17-2013
Dipole Validation Kit, DV2450V2 740 Mar-17-2011 Mar-17-2013
Dipole Validation Kit, DSGHzV2 1098 Jan-07-2011 Jan-07-2012
3.2  Additional Equipment
Description Serial Number Cal Date Cal Due Date
Signal Generator HP8648C 3847A04982 Nov-18-2009 Nov-18-2011
Power Meter E4419B GB39510900 Mar-28-2011 Mar-28-2013
Power Sensor #1 - E9301A 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-6-2011 52.1 1.90 19.7

2450 Body Measured, Oct-7-2011 51.1 1.92 19.9
Recommended Limits 52.7 £5% 1.95 +5% 18-25
Measured, Sep-21-2011 49.1 5.89 19.7

5210 Body Measured, Sep-28-2011 484 591 19.9
Recommended Limits 49.0 +10% 5.31+5% 18-25
Measured, Sep-28-2011 47.1 6.77 20.5

5785 Body Measured, Sep-29-2011 47.0 6.75 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 89:))050 I\I<I/I|-I|-|Zz/ 893050 '\l<|/ll;|-|zz/ 11890(?0 I\I<I/I|;|-|Zz/ 11890(?OI\|AVI|-I1|ZZ/ 24?_?(32/(;"'2 2458003A Hz
Head Body Head Body y

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,
&, 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.

Exhibit 11 Page 7 of 12



MOTOROLA MOBILITY, INC. Portable Hand-Held Device SAR Test Report Number: 24770-1F Rev A FCC ID: IHDP56MJ3

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-6-2011 55.0 52.1 1.90 21.1 19.8

2450 Recommended Limits 52.8 52.7 £10% 1.95 +5% 18-25 18-25

Measured, Oct-7-2011 55.0 51.1 1.92 21.2 21.0

Recommended Limits 51.3 52.7 5% 1.95 £5% 18-25 18-25

Measured, Sep-21-2011 85.4 49.1 5.88 20.1 20.0

5200 Measured, Sep-28-2011 81.2 48.5 5.89 21.2 20.5

Recommended Limit 71.5 49.0 £10% 5.30 5% 18-25 18-25

Measured, Sep-28-2011 78.2 47.1 6.79 21.2 20.5

5800 Measured, Sep-29-2011 76.1 46.9 6.76 21.0 20.0

Recommended Limits 73.1 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:
A Serial f Conversion Cal Cert

Description Number (MHz) Factor pg #
E-Field Probe ES3DV3 3115 2450 4.12 6o0f 11
E-Field Probe ES3DV3 3124 2450 4.21 60f11
5200 4.16 60f 11

E-Field Probe EX3DV4 3728
feid frobe 5800 3.76 Gof 11

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 portable hand-held
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 through 4. 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.
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6.1  Body Test Results

The SAR results shown in tables 1 and 2 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.

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.

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

Description Serial f Conversion Cal Cert
P Number (MHz) Factor pg #
E-Field Probe ES3DV3 3115 2450 4.12 60f11
E-Field Probe ES3DV3 3124 2450 4.21 60f11
. 5200 4.16 60f11
E-Field Probe EX3DV4 3728 3300 376 6of 11
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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 20.5 0.0143| 12.36 0.348 0.35 0.82 0.82
802.11b, 1 Mbps 6 20.5 | 0.024 12.24 0.379 0.38 0.895 0.90
11 20.5 |-0.107 | 13.20 0.471 0.48 1.13 1.16
1 20.5 ]0.0253 | 13.55 0.385 0.39 0.92 0.92
802.11b, 5.5 Mbps 6 19.8 10.0795 13.33 0.435 0.44 1.05 1.05
11 199 |-0.154| 14.30 0.486 0.50 1.18 1.22
1 20.0 ]0.0262| 13.43 0.344 0.34 0.812 0.81
802.11b, 11 Mbps 6 20.0 ]0.0211] 13.42 0.385 0.39 0.923 0.92
11 20.0 ]0.0356] 14.40 0.448 0.45 1.07 1.07
6 20.5 |-0.184 | 12.80 0.344 0.36 0.809 0.84

802.11g, 6 Mbps
11 20.6 ]0.0373| 13.51 0.459 0.46 1.13 1.13
6 200 |-0.039| 1278 0.509 0.51 1.38 1.39

802.11g, 9 Mbps
11 20.0 ]-0.0428] 13.67 0.496 0.50 1.21 1.22
802,115, 12 Mbps 6 20.0 ]0.0832| 12.82 0.379 0.38 0.904 0.90
11 20.5 | 0.122 13.66 0.427 0.43 1.03 1.03
6 20.2 | 0.003 12.80 0.367 0.37 0.881 0.88

802.11g, 18 Mbps
11 20.2 ]-0.0668] 13.66 0.46 0.47 1.12 1.14
802.11g, 48 Mbps 6 20.0 ]-0.0183] 12.63 0.299 0.30 0.717 0.72
1 20.5 ]-0.0052] 15.06 0.345 0.35 0.821 0.82
802.11n, 7.2 Mbps 6 20.5 ]0.0937| 15.12 0.386 0.39 0.927 0.93
11 20.2 10.0156 15.45 0.435 0.44 1.04 1.04
1 19.9 ]0.0393| 14.87 0.333 0.33 0.808 0.81
802.11n, 14.4 Mbps 6 20.0 |0.0218| 14.97 0.404 0.40 0.995 1.00
2450 Internal 11 20.0 ]0.0548 ] 15.36 0.425 0.43 1.04 1.04
1 19.7 | 0.107 14.93 0.314 0.31 0.75 0.75
802.11n, 21.7 Mbps 6 19.7 10.0696 | 14.99 0.345 0.35 0.83 0.83
11 19.7 | 0.194 15.43 0.432 0.43 1.06 1.06
1 19.7 |-0.0152| 14.42 0.252 0.25 0.606 0.61
802.11n, 28.9 Mbps 6 19.7 | 0.106 14.64 0.277 0.28 0.674 0.67
11 19.7 | 0.017 15.07 0.291 0.29 0.706 0.71
1 19.7 10.0012| 14.54 0.218 0.22 0.52 0.52
802.11n, 43.3 Mbps 6 20.2 |0.0416 | 14.73 0.272 0.27 0.653 0.66
11 20.2 |-0.118 | 15.13 0.322 0.33 0.779 0.80
1 20.2 ]0.0316 | 12.90 0.374 0.37 0.901 0.90
802.11n, 57.8 Mbps 6 20.0 |0.0346| 13.22 0.271 0.27 0.65 0.65
11 20.2 ]0.0208 | 13.74 0.522 0.52 1.29 1.29
1 20.5 |0.0112] 12.79 0.373 0.37 0.901 0.90
802.11n, 65 Mbps 6 20.2 |-0.0786| 13.18 0.275 0.28 0.657 0.67
11 20.1 ]-0.0601] 13.54 0.289 0.29 0.705 0.71
1 20.5 ]0.0067 | 15.06 0.35 0.35 0.835 0.84
802.11n, 6.5 Mbps 6 20.5 |0.0449| 15.12 0.387 0.39 0.932 0.93
11 20.5 ]0.0526 | 15.45 0.379 0.38 0.901 0.90
1 20.2 ]0.0296 | 14.79 0.33 0.33 0.792 0.79
802.11n, 13 Mbps 6 20.0 |-0.0445] 14.96 0.357 0.36 0.855 0.86
11 20.2 ]-0.063 | 15.34 0.446 0.45 1.08 1.10
1 20.2 ]0.0135] 14.85 0.331 0.33 0.803 0.80
802.11n, 19.5 Mbps 6 20.0 | 0.199 15.19 0.385 0.39 0.93 0.93
11 20.2 10.0699 | 15.51 0.408 0.41 0.993 0.99

Table 1a: 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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MOTOROLA MOBILITY, INC. Portable Hand-Held Device SAR Test Report Number: 24770-1F Rev A

FCC ID: IHDP56MJ3

Body, Back Surface of DUT 0 mm from Phantom (continued)

¢ 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 Rec(]éjé;mn (3?,“;&5 E’\xfkcg;e X ((:,‘;Eg‘; © &3‘3&5 E’\xfkcg;e X ((:,‘;I‘zg‘; €1 Grid | Plot Page
1 20.2 [0.0503] 14.49 0.251 0.25 0.606 0.61
802.11n, 26 Mbps 6 20.0 [0.0172] 14.69 0.381 0.38 0.927 0.93
11 20.5 |0.0606 | 14.97 0.341 0.34 0.833 0.83
1 200 | 0.11 14.36 0.197 0.20 0.467 0.47
802.11n, 39 Mbps 6 208 | 0.11 14.75 0.227 0.23 0.669 0.67
2450 11 20.0 |-0.0661] 14.98 0.217 0.22 0.511 0.52
1 20.5 [-0.0965] 12.96 0.269 0.28 0.653 0.67
802.11n, 30 Mbps 6 20.0 [0.0124] 13.28 0.276 0.28 0.664 0.67
11 200 | 0.02 | 13.72 0.375 0.38 0.921 0.92
Internal 1 20.0 [-0.0568] 12.91 0.239 0.24 0.573 0.58
802.11n, 30 Mbps 6 200 | 0.155 | 13.27 0319 0.32 0.787 0.79
11 20.0 |-0.031] 13.68 0.285 0.29 0.688 0.69
36
40 200 | 1.26 | 16.09 0.107 0.11 0.427 0.43
802.11a, 6 Mb
5210 & b Mbps 44 | 200 |-0623| 1551 0.119 0.14 | 049 057 |7x7x12| 28
48
149 | 20.0 [-0.0901] 15.48 0.0849 0.09 0.357 0.36
153 | 198 [-0125] 15.22 0.133 0.14 0.519 053 |7x7x12| 29
802.11a, 6 Mb
5785 & b Mbps 157 | 198 |-0.0547] 15.66 0.124 0.14 | 0469 0.47
161 | 198 [ 0122 ] 15.93 0.103 0.10 0.423 0.42
Table 1b: SAR measurement results at the highest possible output power, measured in a body adjacent
position against the ICNIRP and ANSI SAR Limit.
Body, Right Edge of DUT 0 mm from Phantom
£ S - - DUT Power 10 g SAR value 1 g SAR value Test Plot
MH Mode Acace:S'g:’ Channel (Sg)p (dnB) Measured Pdowe_r Measured Corrected | Extrapolated | Measured Corrected | Extrapolated Grid |
(MH2) J @m) | Reeton [ ewikg) (Wikg) (Wikg) (Wikg) (Wikg) (Wikg) rid [ PlotPage
1
2450 802.11b, 1 Mbps 6
11 196 [0.0578| 13.20 0.131 0.13 0.31 0.31 |5x5x7 | 30
36 203 | 0.133 | 1541 0.255 0.26 1.15 1.15
40 204 [0.0663| 16.09 0.241 0.24 1.06 1.06
802.11a, 6 Mbps
44 204 [0.0417| 1551 0.279 0.28 1.24 1.24
48 203 [0.0404| 1534 0.247 0.25 1.09 1.09
5210
Internal 36
40 19.8 |-0.189 | 1635 0.222 0.23 0.996 1.04
802.11n, 7.2 Mbps
44 19.8 |-0.537| 15.86 0.293 0.33 132 1.49
48 198 | 0.144 | 1578 0.321 0.32 1.52 152 |7x7x12| 31
149 | 19.8 |-0.0396| 1548 0.0572 0.06 0.247 025 |7x7x12| 32
5785 802.11a, 6 Mb 153
11a, S
P 157
161 | 198 | 0334 | 15.93 0.0556 0.06 0.244 0.24

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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SAR distribution comparison for the system accuracy verification
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Date/Time: 9/6/2011 9:19:27 PM

Test Laboratory: Motorola 2450 MHz System Performance Check

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

Procedure Notes: PM1 Power = 200 mW Refl.Pwr PM3 = -19.04 dB Sim.Temp@SPC = 19.8C Room Temp @ SPC =
21.1C

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

Medium: Validation *BODY Tissue* ; Medium parameters used: f = 2450 MHz; ¢ = 1.9 mho/m; & = 52.1; p = 1000

kg/m’

DASY4 Configuration:

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

Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: R# 6 - Triple Flat Phantom 5.1; Type: Triple Flat Phantom 5.1;

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

Daily SPC Check/Dipole Area Scan (4x15x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 7.82 mW/g

Daily SPC Check/0-Degree 5x5x7 Cube (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 80.4 V/m; Power Drift = -0.001 dB

Peak SAR (extrapolated) = 23.6 W/kg

SAR(1 g) = 11 mW/g; SAR(10 g) = 5.07 mW/g

Maximum value of SAR (measured) = 12.4 mW/g

Daily SPC Check/Z-Axis Retraction (1x1x31): Measurement grid: dx=20mm, dy=20mm, dz=5mm
Maximum value of SAR (measured) = 12.5 mW/g
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Date/Time: 10/7/2011 11:12:10 AM

Test Laboratory: Motorola Mobility 2450 MHz System Performance Check

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:740

Procedure Notes: PM1 Power =200 mW Refl.Pwr PM3 = -23.20 dB Sim. Temp@SPC = 21.0C Room Temp @ SPC =
21.2C

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

Medium: Validation *BODY Tissue* ; Medium parameters used: f = 2450 MHz; ¢ = 1.92 mho/m; & = 51.1; p = 1000

kg/m’

DASY4 Configuration:

Probe: ES3DV3 - SN3124; ConvF(4.21, 4.21, 4.21); Calibrated: 8/23/2011
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn376; Calibrated: 8/31/2011

Phantom: R#-1, Triple Flat Phantom 5.1C (Rev.3); Type: QD 000 P51 CA; Serial: n/a;
; SEMCAD X Version 14.4.5 (3634)

DASYS5, Triple Flat System Performance Check Template - Rev.3 (19-Sept-11)/Daily SPC

Check/Dipole Area Scan (4x15x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 10.871 mW/g

DASYS5, Triple Flat System Performance Check Template - Rev.3 (19-Sept-11)/Daily SPC
Check/0-Degree 5x5x7 Cube (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 76.695 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 22.374 W/kg

SAR(1 g) = 11 mW/g; SAR(10 g) = 5.17 mW/g

Maximum value of SAR (measured) = 12.604 mW/g

DASYS5, Triple Flat System Performance Check Template - Rev.3 (19-Sept-11)/Daily SPC

Check/Z-Axis Retraction (1x1x31): Measurement grid: dx=20mm, dy=20mm, dz=5mm
Maximum value of SAR (measured) = 12.579 mW/g
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Date/Time: 9/21/2011 9:04:01 AM

Test Laboratory: Motorola 5200 MHz System Performance Check

DUT: Dipole 5-6GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN:1098
Procedure Notes: PM1 Power = 101 mW Refl.Pwr PM3 = -19.3dB Sim.Temp@SPC = 20.5C Room Temp @ SPC =

20.18C
Communication System: CW - Dipole; Frequency: 5200 MHz;Duty Cycle: 1:1
Medium: Validation *BODY Tissue* ; Medium parameters used: f = 5200 MHz; ¢ = 5.88 mho/m; & = 49.1; p = 1000

ke/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: R#3 - Triple Flat Phantom 5.1C (rev.2); Type: QD 000 P51 CA; Serial: n/a;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Daily SPC Check/Dipole Area Scan (22x5x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 14.3 mW/g

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

Reference Value = 59.2 V/m; Power Drift = -0.012 dB

Peak SAR (extrapolated) = 32.1 W/kg

SAR(1 g) = 8.54 mW/g; SAR(10 g) = 2.41 mW/g

Maximum value of SAR (measured) = 17.8 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: 9/28/2011 8:31:45 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 = -19.30 dB Sim.Temp@SPC = 20.5C Room Temp @ SPC =
21.2C

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

Medium: Validation *BODY Tissue* ; Medium parameters used: f= 5200 MHz; ¢ = 5.89 mho/m; & = 48.5; 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 Triple Flat Phantom 5.1C (Rev.3); Type: QD 000 P51 CA; Serial: n/a;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Daily SPC Check/Dipole Area Scan (22x5x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 16.2 mW/g

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

Reference Value = 53.3 V/m; Power Drift = 0.013 dB

Peak SAR (extrapolated) = 31.5 W/kg

SAR(1 g) = 8.12 mW/g; SAR(10 g) = 2.29 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) = 17.3 mW/g

m¥¥fg
—17.3

— 13.5

10.4

6.92

3.46

0.000



18

SAR(X,y.z.10)

SAR: Z-Awxiz Retraction, Graded 1.5:Valve Along Z, X=0, Y=0

161

T T
|
_o—‘__'_'_'-

0.05

m

0.06



Date/Time: 9/28/2011 8:06:08 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 = -21.40 dB Sim.Temp@SPC = 20.5C 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; & = 47.1; 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 Triple Flat Phantom 5.1C (Rev.3); Type: QD 000 P51 CA; Serial: n/a;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Daily SPC Check/Dipole Area Scan (22x5x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 16.1 mW/g

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

Reference Value = 50.0 V/m; Power Drift = -0.104 dB

Peak SAR (extrapolated) = 33.3 W/kg

SAR(1 g) = 7.82 mW/g; SAR(10 g) = 2.21 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) = 17.0 mW/g
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Date/Time: 9/29/2011 7:48:01 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 = -21.75 dB Sim.Temp@SPC = 20.0C Room Temp @ SPC =
21.0C

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

Medium: Validation *BODY Tissue* ; Medium parameters used: f= 5800 MHz; ¢ = 6.76 mho/m; & = 46.9; 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 Triple Flat Phantom 5.1C (Rev.3); Type: QD 000 P51 CA; Serial: n/a;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Daily SPC Check/Dipole Area Scan (22x5x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 15.7 mW/g

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

Reference Value = 51.8 V/m; Power Drift = 0.036 dB

Peak SAR (extrapolated) = 31.4 W/kg

SAR(1 g) = 7.61 mWI/g; SAR(10 g) = 2.15 mW/g

Maximum value of SAR (measured) = 16.3 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) = 16.2 mW/g
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Appendix 2

SAR distribution plots for Body Configuration
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Date/Time: 10/7/2011 4:09:30 PM

Test Laboratory: Motorola Mobility - 2450 MHz WiFi Back Surface

DUT: Serial: KFLC110069, FCC ID: IHDP56MJ3

Procedure 802.11g 9Mbps Chn 6 Battery Model #: INTERNAL Test Configuration = Back surface of DUT Omm from
Phantom

Communication System: Custom IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 9 Mbps); Frequency: 2437 MHz;Duty
Cycle: 1:1

Medium: 2450 Glycol Body; Medium parameters used: f = 2450 MHz; ¢ = 1.92 mho/m; & = 51.1; p = 1000 kg/m3

DASY4 Configuration:

Probe: ES3DV3 - SN3124; ConvF(4.21, 4.21, 4.21); Calibrated: 8/23/2011
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn376; Calibrated: 8/31/2011

Phantom: R#-1, Triple Flat Phantom 5.1C (Rev.3); Type: QD 000 P51 CA; Serial: n/a;
SEMCAD X Version 14.4.5 (3634)

DASYS5, Triple Flat Phone Template - Rev.3 (19-Sept-11)/Triple Flat Phone Template/Area Scan -

Full Body (15mm) (19x11x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 1.479 mW/g

DASYS5, Triple Flat Phone Template - Rev.3 (19-Sept-11)/Triple Flat Phone Template/5x5x7 Zoom

Scan (<=3GHz) (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 5.650 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 4.298 W/kg

SAR(1 g) = 1.38 mW/g; SAR(10 g) = 0.509 mW/g

Maximum value of SAR (measured) = 1.598 mW/g

mW/g
1.598

1.279

0.961

0.642

0.324

0.00515%




Date/Time: 9/21/2011 3:09:59 PM

Test Laboratory: Motorola Mobility - 5200 MHz wiFi Back Surface

DUT: Serial: KFLC110069, FCC ID: IHDP56MJ3

Procedure Notes: 802.11a 6Mbps Chn 44 Battery Model #: INTERNAL Tester Initials: ron Accessory Model # = Back
Surface Omm from Phantom

Communication System: 5210MHz Band - 802.11a; Frequency: 5220 MHz;Duty Cycle: 1:1

Medium: 5-6 GHz SPEAG Tissue BODY; Medium parameters used: f = 5210 MHz; 6 = 5.89 mho/m; g = 49.1; 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: R#3 - Triple Flat Phantom 5.1C (rev.2); Type: QD 000 P51 CA; Serial: n/a;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

TRIPLE Flat Phone Against Flat Section/Area Scan - Full Body (10mm) (27x16x1): Measurement
grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 0.946 mW/g

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

Reference Value = 0.412 V/m; Power Drift = -0.623 dB

Peak SAR (extrapolated) = 2.59 W/kg

SAR(1 g) = 0.494 mW/g; SAR(10 g) = 0.119 mW/g

Maximum value of SAR (measured) = 1.22 mW/g
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Date/Time: 9/29/2011 9:59:45 AM

Test Laboratory: Motorola Mobility - 5800 MHz wiFi Back Surface

DUT: Serial: KFLC110069, FCC ID: IHDP56MJ3

Procedure Notes: 802.11 a 6 Mbps Chn 153 Battery Model #: INTERNAL Test Configuration = BACK Surface 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 = 6.75 mho/m; & = 47; 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 Triple Flat Phantom 5.1C (Rev.3); Type: QD 000 P51 CA; Serial: n/a;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

TRIPLE Flat Phone Against Flat Section/Area Scan - Full Body (10mm) (27x16x1): Measurement
grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 0.771 mW/g

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

Reference Value = 2.74 V/m; Power Drift = -0.125 dB

Peak SAR (extrapolated) = 2.87 W/kg

SAR(1 g) = 0.519 mW/g; SAR(10 g) = 0.133 mW/g

Maximum value of SAR (measured) = 1.29 mW/g
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Date/Time: 9/6/2011 11:16:47 PM

Test Laboratory: Motorola Mobility - 2450 MHz wiFi - Right Edge

DUT: Serial: KFLC110069, FCC ID: IHDP56MJ3

Procedure Notes: 802.11b 1 Mbps Chn 11 Battery Model #: Internal Test Configuration: Right Edge Omm from Flat
Phantom

Communication System: Wi-Fi 2450; Frequency: 2462 MHz;Duty Cycle: 1:1

Medium: 2450 Glycol Body; Medium parameters used: f= 2450 MHz; o = 1.9 mho/m; & = 52.1; p = 1000 kg/m3
DASY4 Configuration:

Probe: ES3DV3 - SN3115; ConvF(4.12, 4.12, 4.12); Calibrated: 1/12/2011
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: R#_6 - Triple Flat Phantom 5.1; Type: Triple Flat Phantom 5.1;

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

Triple Flat Phone Template/Tablet Long Edge Area Scan - Body (10mm) (28x8x1): Measurement
grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 0.278 mW/g

Triple Flat Phone Template/5x5x7 Zoom Scan (<=3GHz), - to correct max out (5x5x7)/Cube O:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 15.6 V/m; Power Drift = 0.058 dB

Peak SAR (extrapolated) = 0.790 W/kg

SAR(1 g) = 0.310 mW/g; SAR(10 g) = 0.131 mW/g

Maximum value of SAR (measured) = 0.471 mW/g

mW/g
— 0.471

— 0.377

0.283

0.190

0.096

0.002



Date/Time: 9/28/2011 4:17:04 PM

Test Laboratory: Motorola Mobility - 5200 MHz wiFi Right Edge

DUT: Serial: KFLC110069, FCC ID: IHDP56MJ3

Procedure Notes: 802.11n 7.2 Mbps Chn 48 Battery Model #: INTERNAL Test Configuration = Right Edge of DUT
Omm from Phantom

Communication System: 5210MHz Band - 802.11a; Frequency: 5240 MHz;Duty Cycle: 1:1

Medium: 5-6 GHz SPEAG Tissue BODY; Medium parameters used: f = 5210 MHz; 6 = 5.91 mho/m; g = 48.4; 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 Triple Flat Phantom 5.1C (Rev.3); Type: QD 000 P51 CA; Serial: n/a;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

TRIPLE Flat Phone Against Flat Section/Tablet Long Edge Area Scan - Body (10mm) (27x8x1):
Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 3.28 mW/g

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

Reference Value = 16.2 V/m; Power Drift = 0.144 dB

Peak SAR (extrapolated) = 6.96 W/kg

SAR(1 g) = 1.52 mW/g; SAR(10 g) = 0.321 mW/g

Maximum value of SAR (measured) = 3.62 mW/g

m¥fg
3.62

2.90

1.45

0.724

0.000



Date/Time: 9/28/2011 10:58:05 PM

Test Laboratory: Motorola Mobility - 5800 MHz wiFi Right Edge

DUT: Serial: KFLC110069, FCC ID: IHDP56MJ3

Procedure Notes: 802.11a 6 Mbps Chn 149 Battery Model #: INTERNAL Test Configuration = Right Edge Omm from
Phantom

Communication System: 5785MHz Band - 802.11a; Frequency: 5745 MHz;Duty Cycle: 1:1

Medium: 5-6 GHz SPEAG Tissue BODY; Medium parameters used: f = 5785 MHz; 6 = 6.77 mho/m; g = 47.1; 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 Triple Flat Phantom 5.1C (Rev.3); Type: QD 000 P51 CA; Serial: n/a;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

TRIPLE Flat Phone Against Flat Section/Tablet Long Edge Area Scan - Body (10mm) (27x8x1):
Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 0.532 mW/g

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

Reference Value = 8.73 V/m; Power Drift = -0.040 dB

Peak SAR (extrapolated) = 1.09 W/kg

SAR(1 g) = 0.247 mW/g; SAR(10 g) = 0.057 mW/g

Maximum value of SAR (measured) = 0.591 mW/g

m¥fg
— 0.591

— 0.473

0.355

0.236

0.118

0.000



MOTOROLA MOBILITY, INC. Portable Hand-Held Device SAR Test Report Number: 24770-1F Rev O FCC ID: IHDP56MJ3

Appendix 3

Measurement Uncertainty Budget
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MOTOROLA MOBILITY, INC. Portable Hand-Held Device SAR Test Report Number: 24770-1F Rev 0 FCC ID: IHDP56MJ3

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

Measurement System

Probe Calibration [ES3DV3] E2.1/72.1 5.5 N 1.00 1 1 5.5 5.5 00
Axial Isotropy E22/72.12 4.7 R 1.73 0.707 | 0.707 1.9 1.9 o0
Hemispherical Isotropy E2.2/7.2.12 9.6 R 1.73 0.707 | 0.707 3.9 3.9 o0
Boundary Effect E23/72.15 1.0 R 1.73 1 1 0.6 0.6 o)
Linearity E.2.4/7.2.1.3 4.7 R 1.73 1 1 2.7 2.7 o0
System Detection Limits E2.5/72.14 1.0 R 1.73 | 1 0.6 0.6 00
Readout Electronics E2.6/72.16 0.3 N 1.00 1 1 0.3 0.3 o0
Response Time E2.7/72.17 1.1 R 1.73 1 1 0.6 0.6 o0
Integration Time E.2.8/7.2.1.8 1.1 R 1.73 1 1 0.6 0.6 o0
RF Ambient Conditions -

Noise E.6.1/7.2.3.6 3.0 R 1.73 1 1 1.7 1.7 )
RF Ambient Conditions -

Reflections E.6.1/7.2.3.6 3.0 R 1.73 1 1 1.7 1.7 0
Probe Positioner Mech.

Tolerance E.6.2/72.2.1 0.4 R 1.73 1 1 0.2 0.2 o
Probe Positioning w.r.t

Phantom E.6.3/7.2.2.3 1.4 R 1.73 1 1 0.8 0.8 0
Max. SAR Evaluation (ext.,

int., avg.) E.5/7.24 3.4 R 1.73 1 1 2.0 2.0 o0
Test sample Related

Test Sample Positioning E4.2/7.224 34 N 1.00 1 1 34 34 79
Device Holder Uncertainty E4.1/72242 4.5 N 1.00 1 1 4.5 4.5 11
SAR drift 6.62/723.5 0.0 R 1.73 1 1 0.0 0.0 o
Phantom and Tissue

Parameters

Phantom Uncertainty E3.1/7.222 4.0 R 1.73 1 1 2.3 2.3 o)
Liquid Conductivity (target) E3.2/7.23.3 5.0 R 1.73 0.64 0.43 1.8 1.2 o0
Liquid Conductivity

(measurement) E.33/7.233 2.5 N 1.00 0.64 0.43 1.6 1.1 6
Liquid Permittivity (target) E3.2/7234 10.0 R 1.73 0.6 0.49 3.5 2.8

Liquid Permittivity

(measurement) E3.2/7234 23 N 1.00 0.6 0.49 1.4 1.1 6
Combined Standard

Uncertainty RSS 11 11 392
Expanded Uncertainty

(95% CONFIDENCE

LEVEL) k= 22 22
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MOTOROLA MOBILITY, INC. Portable Hand-Held Device SAR Test Report Number: 24770-1F Rev 0 FCC ID: IHDP56MJ3

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: 24640-1F Rev O FCC ID: IHDP56MJ3

Appendix 4

Probe Calibration Certificate
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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)
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EX3DV4- 5M:3728

May 20, 2011

Conversion Factor Assessment

= 5200 MHz WGLS RE8 (H_convF)-SCS
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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

e #

Schmid & Parlner S
Engineering AG e
Zoughausstrasso 43, 8004 Zurleh, Swiizorland ﬂfm

Acoredited by the Swiss Accreditation Sarvige (SAS)
The Swiss Accradilation Sorvice is one of tho algnatorion o the EA
Multilatoral Agroomont for the recognition of callbiration cortificatas

Cliant

Motorala MDb

S

Accraditation No.:

s Schwalrarischor Knlibrierdlonat

¢ Service sulsso d'dtalonnage

g Sorvizlo sylzaero di taratura
Swias Gallbration Sorvico

SCs 108

Cortiflento No: ES3-3124_Aug11

Cibjoct

Caollbration procodurals)

Callbraticn dato:

=]

|ICALIBRATION CERTIFICATE

ES3DV3 - SN:3124

QA CAL-01.v8, QA CAL-23.v4, QA CAL-25v4
Calibration procadura for dosimatric E-fleld probes

August 23, 2011

Calibratlon Equipmant usad (METE ariticnl for callbration)

Thils ealibration conificate dozumants ihi traceability (o nalional standards, which reallza the physical units of moasuramants (S1).
The mueasuramsnts and the uncarainlios with canfldonce probabllity oro glven on the Tallowdng pages and o part of Iho eaniliento,

All calibralions have bean conductad In the clogad [abaralory facilily: anvirenment lomparalure (22 £ 3)°C and humidily = 70%,

Frimary Standarda 10 Cal Date (Cenlilionte No,) Schedulad Cn!_ll:ln_r_n_lllqn
Pawar malor E44198 CBEA1293874 H=Mar=11 (No. 217-01372) Aprr“ 2
Powar aanior EA4124 My 41498087 _:'.'!1-Mnr-| 1 {(No. 217-01372) Apr-12
Raloronco 3 dB Allenuator 8N: 55054 (3e) | 20:Mar-11 {No. 217-01360) Apr-12
Ralaronci 20 48 Atlanuntor SN: 55086 (20b) | 20-Mar-11 (No. 217:01367) Apr-12
Raloronco 30 dB Aftenuntor SN 55129 (30h) 28:Mar:11 (No. 217-01370) Aprs12
Raferonce Probe ESIDV2 SN: 3013 20:0nc-10 (Ho. ES3-3013_Dec10) Dac11_ ———
DAEA SN 864 E-Mny-ﬂ (Mo, DAEA -I!!H_Mnjli IJ
Sacandary Standarda in Check Date (In house) Scheduled Check |
RF ganarator HP 8648C US3642U01700 A-Aug-88 {in houan chook Oat-00) | In house chack: Oat-11
Molwork Analyzor HP BYSIE LS37300585 18-Cel-01 {in house check Oct-10) In houso chack: Oat-11
Nama * Funcllon Signitur

Callratid by: Kalja Pokovic Technical Manngar A ,:f’::y,»

== L2

—

Approvad by; Minls Kustor I:Iunlty Mannager

_'l'lpllll_._rigll_l_l_:m't_lun cariificats shall nol be reproduced excopt In full withaul willlan approval Ef.th“ labaralory.

<

lasuad: Augusl 23, 2011

Carlificata No: ES3-3124_Aug11
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Calibration Laboratory of W\,

Schwaolzarischar Kollsriardionsi

B

%

Schmid & Partner = Sorvice sulsso d'étalonnnge
Engineering AG Y Servizlo svizzere di taratura
Zaughaussirasso 43, 0004 Zurlch, Switzeriand ';;..;He""'r::“'-\@.i‘ Swiaa Calibration Service
LTI
Acaradiiod by the Swiss Accreditation Sorvice (SAS) Accraditation No.: SCS 108

Tha Swiss Accraditation Sorvice is ono of tha signatorias to the EA
Multliateral Agrooment for the recagnitian of callbration cortificataa

Glossary:

T5L lissue simulating liquid

NORMzy.z sensilivity in frae space

ConvF sensilivity in TSL / NORMx,y,z

DeP dinde comprassion point

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

ABC madulation depandant linearization parameters

Polarization ¢ o rotation around probae axis

Polarization H 4 rotation around an axis thal is in the plane normal o probe axis (al measurement center),

i.e., 9 =0 is normal to probo axia

Calibration is Performed According to the Following Standards:

a)

4)]

IEEE Std 1528-2003, *IEEE Recommendad Praclice for Datermining the Peak Spalial-Averaged Spacific
Absorplion Rate (SAR) In the Human Head from Wiralass Communicalions Devices: Measuremeant
Technlques®, December 2003

IEC 62209-1, "Procedura to measure tha Specliic Absorplion Rate (SAR) for hand-held devices used in close
proximity to the ear {fraquency range of 300 MHz to 3 GHz)", February 2005

Methods Appliad and Interpretation of Parameters:

NORMzx, v,z Assessed lor E-fiald polarization 9 = 0 (f = 900 MHz in TEM-cell; = 1800 MHz: R22 WEvﬂguldu}
NORMzx,y,z are only inlermediale values, i.e., the uncertaintias of NORMx,y,z does not affect the E*-flald
unceriainty inside TSL (soo bolow ConvF).

NORM()x,y,z = NORMx,y,z * frequency_response (see Fraquency Respansa Chart). This linearization is
Implemantad In DASY4 software versions later than 4.2, The uncartainly of the frequancy responsa is includad
In the stated uncerainty of ConvF.

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

FPAR: PAR Is the Paalk to Average Ralio that Is not calibrated but determined based on the signal
characteristics

Ax,v,z; Bx,y,z; Cx,y.z, VRx,y,z: A, B, C are numarical linearizatlon paramelers assessed based on the data of
powar sweep for specific modulation signal. The paramatara do not depand on fraquency nor madia. VR is the
maximum calibration range exprassed in RMS vollage across the diada.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f = 800 MHz) and inside wavaeguide using analytical field distributions basad on powar
maasuramants for f = 800 MHz. The samea setups are used for assassmant of the paramaelers applioed for
boundary compensation {(alpha, dapth) of which typlcal uncertainty values are givan, These paramalérs are
usad in DASY4 software lo improve probe accuracy close to the boundary. Tha sansitivity in TSL corresponds
lo NORMx,y, 2 * ConvF whaereby the uncertainty corresponds Lo thal given for ConvF. A frequency dependanl
ConvF is used in DASY version 4.4 and higher which allows exlanding the valldity fram + 50 MHz to £ 100
MHz.

Sphavical Isotropy (30 deviation from isofropy): In a flald of low gradionts reallzad using a flat phantom
oxposed by a patch antenna,

Sensor Offsel: Tha sensor offset corresponds to the offset of virtual measuremeant center from the proba tip
(on probe axis), No tolerance raquired.

Cartificale No: ES3-3124_Augi1 Page 2 of 11



ES3DVA = SN:3124 August 23, 2011

Probe ES3DV3

SN:3124

Manufactured:  July 11, 2006
Calibrated: August 23, 2011

Calibrated for DASY/EASY Systems

(Mola: non-campalible with DASY2 systeml)

Corlificate No: ES3-3124_Aug11 Page 3 of 11



ES30VI- SN:3124 Augus! 23, 2011

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3124

Baslc Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
‘Nerm {,.wswma")“ 1.26 1.30 1.30 £ 101 %
DCP (mY) 100.9 28.2 100.9

Modulation Calibration Parameters

uin Communication System Name | PAR A | 8 G VR Une®
dB dB a | MV (k=2)
10000 | ow 000 | x | 000 0.00 100 | 1160 | £27%
| v | ooo | o000 | 1oo | 1087
Fd 0.00 0.00 1.ﬂl?l 11.5'4. e

Tha ra[:n:rted uncartainty of measuremant is statad as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximataly 95%.

o « Tha uncarainlies of NormX,Y.Z do not affect the E™fiald uncerainly Inside TSL (sa0 Pagos § and 8),
ﬂumorlcal linwarization paramater; uncarininly nol raqulrad,

Ul'lti!ﬁﬂh‘llf 1 datommined uiing tho max, deviation frem linear respanse applying réctangular distrbution and is oxpreased for (ho aquara of tho
linld valus,

Corlificata No: ES3-3124_Aug11 Paga 4 af 11



ES3DV3- 5M:3124 August 23, 2011

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3124

Calibration Parameter Determined in Head Tissue Simulating Media

1 (MHz) © Pu::ulll:tl::i:v ! Gn?g::; o ConvF X | ConvF Y | ConvF Z | Alpha 'f.:’.’.‘.';‘ ?kn-czlJ
750 41.9 0.89 6,26 6.26 6.26 1.00 1.00 +12.0 %
436 41.5 0.90 G.08 G.08 6.08 1.00 | 1.00 +12.0 %
1810 40,0 1.40 5.03 5.03 5,03 1.00 1.12 £12.0%
1950 40.0 1.40 4.83 4.83 4.83 100 | 112 | £120%
2450 30.2 1,80 4.40 4.40 4.40 1.00 | 112 [ +12.0%

© Fraguancy validity of + 100 MHz only applies for DASY vd 4 and highor (se0 Page 2), alsa it is resiricted to £ 50 MHz, Tha unceriainly |s the RSS
of tha Convl uincarplinly ol calibration froquancy and tha upconainty for the Indicaled fraquancy band,

" At frequencios below 3 GHz, the validity of Ussue parameters (& and ) can be relaxed to £ 10% I liquid compensalion formula |s applied to
maasurod SAR values. Al froquencios above 3 GHz, tha valldily of Ussue paramaotors (o and o} 18 realriclod 1o & 5%, The uncadainly s the RSS of
tha ConvF uncarainly for indicatad targot lissus paramotars.

Cerlificate No: ES3-3124_Augii Page 6 of 11



ESiDV3- 5N:3124 August 23, 2011

DASY/EASY - Parameters of Probe: ES3DV3- SN:3124

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Dopth Unet,
f(MHz)® | Pormittivity” | (8im)' ConvF X | ConvFY | ConvFZ | Alpha | (mm) |  (ke2)
750 55.6 0.96 6.09 6.09 600 | 100 | 100 | £120%
835 56.2 0.97 6.04 6.04 .04 1.00 1.00 +12.0 %
1810 53.3 1.52 469 4.69 4.69 1.00 1.18 +12.0 %
1950 53.3 1,52 4.70 470 | 470 | 100 | 116 | £120% |
2450 52.7 1.95 4,21 4.21 4.21 1.00 1.00 +12.0 %

® Fraquancy valldity of © 100 MHz only applias for DASY vA.4 and highar (00 Page 2), olso |l is rostrclad la £ 50 MHz, Tha uncerlainty Is the RES
of tha ConvF uncerainty ol calibrotion lrequancy and the uncanainly for (he indicatad froquongy Band

! Al Traguiancloa balow 3 GHz, tha valldity ol lissua paramatara (i and a) oan ba ralaxad to £ 10% If liquld compensation formula is appllied o
measurad SAR values. Al frequancles above 3 GHz, the validity of lissue parameters (i and o} Is resiricted 1o £ 5%, Tha unceilalnty [a the RSS of
the ConvF uncartainly for indioated tarpal lssue paramatars,

Caorlllicale Mo: ES3-3124_Aug11 Paga € al 11



ES30V3- S3N:3124 Augusl 23, 2011

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncartainty of Frequenay Response of E-flald; £ 6.3% (k=2)
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ES3DV3I- SN:3124

Augusl 23, 2011

Receiving Pattern (¢), 9 =0°

=600 MHz, TEM f=1800 MHz R22
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Uneertainty of Axial Isotropy Assessmont: & 0.5% (k=2)
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ES3DV3-3N:3124 Augusl 23, 2011

Dynamic Range f(SARpeaq)
(TEM cell , f = 900 MHz)

100

10‘ AT RS E..EI 1

10ttty
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Input Signal [uV]

0% el |

10'4 ;_J_:j;::!ﬂ‘. b

107
SAR [mW/em3)

10%

o] L®]
X campensated ¥ not compensated Y mr@nn’mﬂ
") o
¥ not compensated £ vompensated Z not compensate|

EEEEERE T | 1 |
E e T } . I --------- iy 1 |u“ r 1 r-m:-u .Im e Ir ;.
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i L] of LI L
A ot | *
103 101 ine L 102
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¢ Y e
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Uncertainty of Linearity Assesament: £ 0.6% (k=2)
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ES3DV3-5N:3124 August 23, 2011

Conversion Factor Assessment

f = B35 MHz, WGLS RO (H_convF) { = 1810 MHz WGLE R22 (H_convF)
II‘I-E %
h\-'
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dgy A
a \
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F E it
§ 5
i
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i) i “ i i ! : . i z !-II ullrl-l-#,-lll,lillnll.lil |||..‘|:...
o L1l W L 2] L & w AL R b 30 T4 40
& [mm] 4 i)
A # | # | )
At al PEEeE d el imaied

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

-0 -08 -08 -04 -02 00 02 04 06 08 10
Uncartainty of Spherical 1sotropy Assessment: £ 2,6% (k=2)
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ES30V3- SN:3124

August 23, 2011

DASY/EASY - Parameters of Probe; ES3DV3 - SN:3124

Other Probe Parameters

‘Sensor Arrangement Triangular

" Connactor Angle () Not applicable
Mechanical Surface Detection Mode enabled
Optical Surface Datection Made disabled
Prabe Overall Length 337 mm
Frobe Body Diamalar Cdomm
Tip Length 10 mm

“Tip Diamoter 4 mm
Probe Tip to Sensar X Calibration Point S 2mm |
Proba Tip to Sansor ¥ Calibration Poini 2mm
Probe TI|:; lo Sensor Z Callbration Paint 2 mm
Recommendad Measurement Distanca from Surface

Imm

Carlificata Mo: ES3.3124_Aug11
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Cailibrration Labaoratory of

Schmid & Partner
Engineering AG

Schwelzerischar Kallbriardianst
Service aul3ze d'dlalonnapo
Servizle svizzere di laralura

Zoughatssirasae 43, 8004 Zureh, Switzacland 5 Swiss Collpratlon Sorvice

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

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

Moterola MDb
CALIBRATION CERTIFICATE

Corlificate No: ES3-3115 Jan11

Cllonl

—

Chject ES3IDVI -8M:3118

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

Cabbratlan procedure(s)

alidralion dale:

SJanuary 12, 2011

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

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

Cahbretion Equipmenl iaed {METE calical fgr calibratinng

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

Isgwed: January 13, 2011

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

Cetificale Mo: ES3-3115_Jan11 Fage 1 of 11



Calibration Laboratory of S,

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

i, 3 =10isrormal to probe axis

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

b)

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

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

Methods Applied and Interpratation of Parameters:

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

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

in the stated uncarlainly of Comer,

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

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

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

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

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

Cenificate Mo ESE-3115_Jdan 1 Para Z of 11



ESIDV3 SN:3115

Probe ES3DV3

SN:3115

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

Calibrated for DASY/EASY Systems

{Mate: nen-campabible with CASY2 syaipml

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

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

Basic Calibration Parameters

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

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

Modulation Calibration Parameters

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

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

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

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

Certificate No: ES3.3115 Jan11 Page 4 of 11




ES3DV3 5N:31156

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

Calibration Parametar Determined in Head Tissue Simulating Media

January 12, 2011

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

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

And the uncerlainky for tha indicaled ragquency band.

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

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

Calibration Parametar Determined in Body Tissue Simulating Madia

January 12, 2011

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

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

and {ha uncarteinty for tha indicated frequancy band.

Certificate Nor E53-3115_ Janid

Papa & of 11



ES3DV3 SN.3115 January 12, 2011

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

15 : S
T4 ‘

1.3 . | I

i |

o A I

Frequency response (nomaalized)
L=
[

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

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

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

Cenilicate Mo E33-3115_Jan11 Fage 7 af 41



ES3DV3 5N:3115 January 12, 2011

Receiving Pattern {4$), 3 = 0°

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

‘ —— —pf b ' - ol 1= T

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

2K MHe

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

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

Cartificale Mo ES3-3115_Jan11 Fage & ol 11



ESIDV3 SH:3115 January 12, 2011

Dynamic Range f{SAR, .4}

{TEM cell, f = 800 MHz)

1E4)E |

1E+05

i.E+0d

1.E+{14

1E2 |

Sensor Woltage [uy)

1,E1[M

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

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

1

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

2.0

Errar [dB]

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

Caorlificala Mo: FS3.3915 Jan1 Page 8 of 11



ES3DVI SN:3115 January 12, 2011

Conversion Factor Assessment

f=1810 MHz, WGLS R22 (head)

1= 835 MHz, WGL2 R4 (head)

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

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

=T
‘:'W'Qn;-\_-,nm'hg z;

i
Emror [dB]

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

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

Ceatificals Mo ES3-3115_Janii Paga 1Dof i1



ES3I0V3 GN:3115

Other Probe Parameters

January 12, 2611

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

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



MOTOROLA MOBILITY, INC. Portable Hand-Held Device SAR Test Report Number: 24640-1F Rev O FCC ID: IHDP56MJ3

Appendix 5

Dipole Characterization Certificate
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zoughnusstrasso 43, 8004 Zurieh, Switzerland

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

Cllani Motorola MDb

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

Accreditation No.: SCS 108

Gartitlonts No: D2450V2-B63 Mar11

CALIBRATION CERTIFICATE

Objaci

Calibration procedur (&)

Gallbration dato:

Primary Standards

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

Sacun-:lmy Standarda
Pawar aonaor HP Edﬂm

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

Calibratad by:

Appravad by,

D2450V2 - SN: 863

QA CAL-05.v8

Calibration procedure for dipole validation kits

March 17, 2011

Callbration Equipment used {M&TE critical for calibration)

5N: 5ORG {20g)
5N: 50472 / 06327
SN 3205

Sh: 6M

0w

MY41002317
100005

LIS37300585 54206

MNama
Dimoa |llav

Kalln Pokovie

10 Cal Dato (Gortilicato Na,)
GRATA80704 06-0c1-10 (Mo. 217-012466)
Usaran27al 06:0al-10 (Mo. 217-01266)

ao0-Mar-10 (No. 217-01168)
a0-Mar-10 (Mo. 217.01162)
30-Apr=10 (Mo, ES3-3205_Aprio)
10=Jun=10 (No, DAE4-601_Juni0)

__Chock Date (Inhouse)

18:00t-02 (In houso chock Cot-08)
#4:Aug-99 {in houso chagk Gat-09)
18:0at-01 (in house check Oot10)

Funelion
Lllbﬂfﬂﬂl'v Tachnlelan

Technlcal Managar

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

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

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

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

Schedulad Chock

In heuse chack: Oel-11
In house chock: Ogl-11
In housa chack: Ogl-11

Signatura

. Rierr

S 2=

Issuod: March 17, 2011

Cortificatae No: D2450V2-863 Mar11

Fage 1 of 9




Calibration Laboratory of
Schmid & Partner
Enginearing AG

Zoughausairagso 43, 0004 Zurloh, Swilzerland

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

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

Glossary:

TSL lissue simulating liquid

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

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

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

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

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

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Cortilicate No: D2450V2-863_Mar11 Paga 2 of 8

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

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

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

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

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

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

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




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

DASY Verslon DASYS VE62.6.2
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantam V5.0

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

Freguency 2450 MHz 2 1 MHz

Head TSL parameters

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

Carlificate Na: D2450V2-663_Mari 1 Page 3ol 8



Body TSL parameters

The following parameters and ealculations were applied.

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

Body TSL temperature during test

(21.0 £0.2) °C

SAR result with Body TSL

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

SAR for nominal Body TSL paramatars

narmalized o 1W

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

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

condition

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

Coriflcate No: D2450V2-863 Marii

Page 4 ol §




Appendix

Antenna Parameters with Head TSL

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

Antenna Parameters with Body TSL

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

General Antenna Parameters and Design

Electrical Delay (one direction) 1.165 ns

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

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

leadpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufacturad on April 23, 2010

Carillicaia No: D2450Y2-063_Marii Page 5 of 9




DASY5 Validation Report for Head TSL

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

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

Medium: HSL U12 BB

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

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

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

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

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

Peak SAR (extrapolated) = 27.215 W/kg

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

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

4,20
gun Y
%11

A1l

21,80

0dB = 17.130mW/g

Cartilicale Mo: D2450V2-863_Mar11 PagoGof &



Impedance Measurement Plot for Head TSL

[CHI) B11 iU Fe 253113 0
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Cartilicale No: D2450V2-B83_Mar11
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DASYS5 Validation Report for Body TSL

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

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

Medium: MSL UI2 BB

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

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

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

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

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

Peak SAR (extrapolated) = 27.947 Wikg

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

Maximum value of SAR (measured) = 17.459 mW/g

4 Al
SR
RER T

S FAT

‘e

0dB = 17.460mW/g

Corlificate No; D2450V2-863_Mar11 Page B of 9



Impedance Measurement Plot for Body TSL
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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

Page 3 of 8




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 AN

Schiwalzarischer Kailbrigrdlensl

Schmid & Partner 3‘ R““*—-“"—T:}f"f-& Servico sulzse d'étalonnage
Engineering AG Lok Servizig guizzers di taralure
Zoughavsetrasee 43, 8004 Zurich, Switzerland y, fﬁu"* Swles Callbrallon Service
Ly
Accrodited by the Swiss Accreditallon Sanace (SAS) Accraditallon Mo SCS 108

The Swiee Accreditation Service 15 one of the signetarios lo the EA
Multilataral Agreataonl for the recognltian of calibration cerlificates

Glossary:

TSL tissue simulating liguid

ConvF sensitivity in TSL / NORM x,v.z
N/A not applicable or nat measured

Calibration is Performed According to the Following Standards:
a} IEC 62209-2, "Evalualion of Human Exposure to Radio Frequency Figlds frorm Handheid

B)

and Body-Mounted Wireless Communication Devices in the Fraguency Range of 30 MHz
to & GHz: Human models, Instrumentation, and Procedures”; Par 2; “Procedure to
determing the Specific Absorption Rale (SAR) for including accessories and mulbple
transmiiters”, March 2010

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

Additional Documentation:

c)

DASY4/S 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 statad in the certificate are valid at the frequency
indicated.

Antenna Paramelers with TSL: The dipole is mountsd wilh the spacer o position its feed
point exastly balow tha center marking of the flat phantom saction, with the amms oriented
patailel 1o the body axis.

Feed Point impedance and Return Loss: These paramelers are measured with the dipole
positioned undear the liquid filled phantom. The impaedance stated is transformed from the
measurement al the SMA conneclor to the feed point. The Return Loss ensuras low
reffacted power. No unceitainty reguired.

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

SAA measured: SAR measured al the stated antenna input power.

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

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

GCoitificata Mo: DBGHZV2-1098 Jani Paga 2ol 12



Measurement Condltfons
DASY system configuration, as lar as not given on page 1.

DASY Verslon DASYS V52.8
Exirapolatlon Advanced Extrap{;latiorr

Phantam Modular Flal Phantom ¥5.0

Distance Dipole Cantar - TSL 10nm with Spacer
Area Scan rasolution dx, dy = 10 mm

Zoom Scan Resolution dx, dy = 4.0 mrn, dz = 2.0 mm

Head TSL parameters at 5200 MHz
The tollowing paramaters and catoulations ware applied.

Temparature Parmittivity Conductivity

Mominal Head TSL parameters 22000 35.0 4.66 mhalfm

Measured Head TSL paramaeters (22.0+0.7°C 5.3+ 6% 4.53 mhoim + 5 %

Head TSL temperaturs 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 conditian

SAR measured 10 mW input power BE2A MW /g

SAR normalized normalized to 1W BZEBMW /g

SAR for naminal Haad TSL paramelars nomalized to 1w 2.5 mW /g £ 189 % (k=2)

SAR averaged over 10 em? {10 g} of Haad TSL eondition

S&R measured 100 mW input powar 235mW /g

SAR nommalizad normalized o 1w F3emiW /g

SAR for nominal Head TSL parameters normalized o 1W 23.4 mW g =19.5% (R=2}

Carificats Mo: DSGHzV2-1028 Janii Paga 301 12




Head TSL parameters at 5800 MHz

The following parametars and calgulalions werg appliod.

Temperaiure Fermiltivity Conductlvity
Mesninal Head TSL parameters 2z0eC 383 527 mhaim
Meoasured Head TSL parametors (220 +0.2)°C 3556 % AT Imham £ 6%
Head T5L 1emporatura durlng tast {220 £ 0.2)"C

SAR result with Head TSL at 5800 MHz

SAR averaged over 1 cm? {1 g) of Head TSL gundilion
SAR meaauned 100 mW input power a.22mW /g
SAR normalized narmalized to 1% 822 mW /g

SAR far nominal Head TSL paramatars

normalized 10 1W

SAR everaged over 10 cm” {10 g) of Head TSL condition
SAR measurdd 100 W npul power 231 mw /g
SAR normalized nermallzed to W HAmWig

SAR for nominal Haad TSL parameters

marmalized o 190

93,5 MW 7 g £ 19.5 % (k=2)

Centificate Mo DSGHA2-1088, Janid
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Body TSL parameters at 5200 MHz

Tha lollowing parameatars and calculations ware applied.

Temperalure Parmitilvity Conduciivity
Nominal Body TSL paramelers 22.0°C 490 £.30 mtem
Measurad Body TSL paramsters (22002 °C 47228% 537 mhodim = & 4%
Body TSL tomperalurg during test {(21.5 £ 0.2} °C -

SAR result with Body TSL at 5200 MHz

5AR averaged over T cm® {T o) of Body TSL condilion
SAR measunod 100 mW input power TEBImW /g
SAR nermalized normalized to 19 e lmw /g

SAR lor reatningl Bowdy TSL parameters

narmalized to 10

77.5 mW f g + 19.9 % (k=2)

SAR averaged ovar 14 em® (10 g} of Body TSL condlticn
SAR measured 100 mW [nput power 21T mw /g
SAR nonmalized ngrmallzed 10 1W S1FmWig

SAR for nominal Body TSL parametars

normallzad lo 1%

21,5 MW 7 g + 18.5 % (k=2)

Body TSL parameters at 5800 MHz

The following parameators and ealealations wore appiled.

Temperatura Parintillviy Conductivily

Nominal Body TSL parameters ezog 4.2 6,00 rbigim
Measured Body TSL parameters 220 0.2°0 d6.1 £ 6 % .14 mho'm+ 6 %
Body TSL temparature during test (21.5 0.2 *C

SAR result with Body TSL at 5800 MHz
SAR avaragad over Tcm® {1 g} of Body TSL condition
SAR measLrad 100 m inpul power TP MW g
EAR nomallzed normallzed to 1W FA7 mw i g

BAR far nomingl Body TSL parameters

rxrmalized o W

YT MW g £ 19.9 % [k=2)

SAR avaraged ovar 10 em’ (10 g) of Body TSL condition
SAR messured 100 mW input power 201 mW /g
SAR normalized normalized to 1 201mW/ig

SAR for nominal Body TSL parameters

narmalized to 1w

19.9 mW /g £19.5 % (k=2}

Ceificate Mo DGH2V2-1098 _Jani
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Appendix

Antenna Parameters with Head TSL. at 5200 MHz

Impedance, transformed Io leed point 51,32 8.8 ¢

Return Loss 21.2dB
Antenna Parameters with Head TSL at 5800 MHz

Ingedance, ransformed 1o fead point 55152 - 06 5

Return Loss -26.2 dB
Artenna Parameters with Body TSL at 5200 MHz

Impadanca, ransformed to faed paind B140-7440

Return Loss 226 db
Antenna Parameters with Body TSL at 5800 MHz

Impodancs, translormed to fead peint SR+ 1562

Raslurm Loss 257 dB
General Antenna Parameters and Design

Elactiical Delay (one direclion] 1.206G ne

Alter long lorm uasr with 40 W radiated power, only & slight warming of tho dipole noar ihe feedpoint can bo moasurad,

The dipola is mace of standard semitigid coaxial cable. The center conductor of the leeding [ine is directly connacted Lo
the second arm of the dipale. The artanna is therefare short-circuited for DE-signals.
Mo excessive force mus be applied to the dipole arms, because thay might bend or the soldered connections near the

faedpoint may bo damaged.

Additional EUT Data

Manufaciured by

SFEAG

Manulactured an

September 24, 2010

Cemtificate fNo: DSGHAY2-1088 Jand i
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DASYS Validation Report for Head TSL
DatefTime: 07.00.20011 [2:5%:3%8

Test Laboratory: SPEAG, Yucich, Switzeriand

DUT: Ripole 5GEHz; Type: DSGHZV2 Scrial: DSGH2Y2 - SN: 1098

Comomunication System: CW5 Frequency: 5200 MITz, Frequengy: 5800 dMH:; Duty Cyele: 121
Medium: HSL 5000

Medium parameters used: £ = 5200 MHz: 0 = 4.5 mho/m; er = 353, p = {000 kg/m3d
Medium parameters used: £= S800 MIz; 0 = 5,17 mbhofin, gr = 33.5; p = 1000 kgfm3
Phantont section: Flat Seclion

Measuvement Seandard: DASYS (IEEE/AEC/ANSL C63.19-2000)

NDASY S Conliguration:

»  Probe: EX3DV4A - SN3S03; Convl5.36, 5.36, 5.36), ConvE{4. 85, 4.85, 4. 85), Conv(d.74, 4.74,
4,74y, Calitwaled: 05.03.2010)

«  Sensor-Sucface: 2mm (Mochanizal Sorface Delection)

«  Llecirenics: DAR4 SneQ)]; Calibrated: 10.06.2010

o Phanton: Flat Phantorn 5.0 (frond); Type: QIRDOOOEPSOAA; Serial; 1001
»  Measurement SW: DASYSZ, V52.6.1 Build (408)

«  Postprocessing W SEMOAL X, v (14,42 Build (2595

Pin=100nW/d=10mm, [=5200 MYk/Zoom Scan (dxdx 2mm), dist=2mm (Bx¥xa)/Cuwehe b Moasurement
prid: dz=dimm, dy=4mm, dz=2mm

Relercnee Value = 66,501 Vim; Power Dvift = 0.04 dB

Peak SAR (extrapolated) = 31519 Wrkg

SAR(] g) = 8.28 mW/e; SAR(I0 p) = 235 mW/g

plaximum value of SAR (measwred) = 165048 mW/ip

Pin= 1 W/d=Hhany, [=5800 MHw/Zoom Scan (dxdx2mm), dist=2nm {x8x6)/Cubie 1 Messurcinent
arid: dx=dmm, dy=4dmmny, dz=2mm

Reference Value = 62,703 Vi Power Drift = 0.03 di3

Peak SAR (extrapolaled) = 34 812 Wikg

SARCL g) = 8.22 10W/g; SAR(LO g} = 2.31 mWig

Maximum value of SAR (measurcd) = 16,262 mW/g

Centilicale Mo OSGHzY2-1088 Janil Fago 7 ol 12
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tmpedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
DatefTime: O6.01.2011 13:18:41

Test Laboratory: SPEAG, Zurtch, Switzerland

DT ipode SGHz; Type: DSGHVE, Serial: DSGHzVE - SN: Y

Communication Systeim: CW, Frequeney: 5200 MELz, Vrequengy: 5800 M1, Duty Cyele: 111
Medinny: MSLL 5000 MEl

Medium pacaeters used: F= 5200 MHz; o= 54 mho/m; ¢, =47.2; p = 1000 kge’m" 1
Medium parameters used: 1= 3800 MIz; 6 = 6,18 mho/m; &, = 46,15 p = 10K kg/m

Phaniom section: Flat Section

Mensurement Standard: DASYS (IEEE/AEC/ANST C63.19-2007)

BASYS Contiguration:

«  yobe: EX31IYVA - SN3SO3, Convl(4.88, 4.88, 4.88), Convl(4.37, 4.37, 437}, Convli{d 57, 4.57,
4,570 Calilwateed: 05032010

o Bensor-Surface: 2mm (Mechanical Sarluce Detection)

«  EBlectronics: DALES Sn60 1 Caiibwated: 10062070

+  Phantom: Elal Phantom 5.0 (hack); Type: QIOKNES0AA; Serial: (002
o DBleasurement SW: DASYS2, V32.6.1 Build (408)

«  FPostprocessing SW: SEMCAD X, V14,42 Build (2595)

Pin=100mW/d=10mun, f=53200 M H«/Xoom Scan (dxdx2mm), dist=2mm (8x8x6 ) Cuabe & Mcasurement
grich dx=dmm, dy=4dmui, dz=2mm

Eolerence Value = 59,9 Vi, Power IDnift = -0L00278 B

Peak SAR {extrapolated)y = 311 Wike

SAR( g) =781 mW/g; SAR(10 g) = 2,17 mW/g

Maxinnum valie of SAR (measured) = 15.2 mW/ig

Pin=10mW/d=10mm, =580 MIl='Zoom Scan (dxdx2mm), dist=2mm (8x8x6 3 Cube 0: Measurement
gricl: dx=4mm, dy=4rmm, dz=2nun

Reference Value = 54.4 Vg Poswer Dnift = -0.020 B

Peak SAR (extrapolated) = 354 Wik

SAR ) =737 mW/ig; SAR0 g) = 201 mW/ig

Maximum value of SAR (measured) = 14.5 mWig

Caditicaig No: DEGHzY2-1028 Jan1 Pago 10 ot 12
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Qdi = 14.5mW/g
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Impedance Measurement Plot for Body TSL
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