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1. Introduction

The Motorola Mobility Product Safety & Compliance 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/kg ina 1 g average set in [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 hand-held device are 1.33 W/kg for body-
worn use. These measurements were performed using a Dasy4™ v4.7 system manufactured by Schmid & Partner
Engineering AG (SPEAG), of Zurich Switzerland.

2. Description of the Device Under Test

2.1  Antenna description

Type Internal
Location Top-Center Rear of Device
Dimensions Width 3 mm
Length 10 mm

2.2  Device description

Serial Number(s) | 99000052000875 (Wi-Fi SAR testing)
(Functional Use) 99000052000852 (Wi-Fi/Bluetooth conducted power measurements)

Production Unit or

Identical Prototype Identical Prototype
(47 CFR §2..908)
Device Category Portable
RF Exposure Limits General Population / Uncontrolled
Mode(s) of Wi-Fi Wi-Fi
Operation 802.11b/g/n | 802.11a/n Bluetooth
Modulation
Mode(s) BPSK BPSK GFSK

Maximum Output
Power Setting 20.0dBm 9.0 dBm 10 dBm

Duty Cycle 1:1 1:1 1:1
Transmitting 2412.0 - 5180 - 5240, 2402.0 -
Frequency 2462.5 5745 - 5805, 2483.5
Range(s) MHz MHz MHz

Exhibit 11 Page 3 of 11




MOTOROLA, INC. Portable Hand-held device SAR Test Report Number: 24358-1F FCC ID: IHDT56MT1

2.3 Evaluation of 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
table below. SAR testing for 802.11 modes was performed with the transmitter mode and data rate set to the
configurations highlighted in bold below.

Conducted Power (dBm) for
802.11b Mode Data Rates

1 2 5.5 11
Mbps | Mbps | Mbps | Mbps
1 16.83 | 17.38 | 17.60 | 17.67

Band Channel

Wi-Fi
2450 6 17.69 | 18.19 | 18.39 | 18.43
MHz 11 | 1745 18.12 | 18.19 | 18.38
Conducted Power (dBm) for 802.11g Mode Data Rates
Band Channel
6 9 12 18 24 36 48 54

Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps
WilFi 11.20 | 11.17 | 1054 | 10.22 | 10.28 | 10.17 | 10.12 | 9.31
2450 6 17.26 | 17.25 | 17.21 | 16.95 | 14.60 | 14.76 | 14.59 | 14.65
MHz 11 11.36 | 11.63 | 11.57 | 11.26 | 11.29 | 11.19 | 11.12 | 11.14

Conducted Power (dBm) for 802.11n Mode Data Rates
(20 MHz Channel, 800 ns Guard Interval)

6.5 13 19.5 26 39 52 58.5 65
Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps
WilEi 11.04 | 10.51 | 10.25 | 10.32 | 10.27 | 10.26 | 10.14 | 10.22
2450 6 15.54 | 15.44 | 15.10 | 13.57 | 13.81 | 13.55 | 13.59 | 12.10
MHz 11 11.40 | 11.47 | 11.12 | 11.21 | 11.15 | 11.13 | 11.11 | 10.80

Band Channel

Conducted Power (dBm) for 802.11n Mode Data Rates
(20 MHz Channel, 400 ns Guard Interval)

7.2 14.4 21.6 28.8 43.3 57.7 65 72.2
Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps
WiFi 1 10.65 | 10.49 | 10.22 | 10.25 | 10.36 | 10.32 | 10.18 | 10.15

2450 6 15.44 | 15.63 | 15.11 | 13.77 | 13.76 | 13.67 | 13.54 | 12.09

MHz 11 11.40 | 11.25 | 10.98 | 11.05 | 11.12 | 10.92 | 10.95 | 10.90

Band Channel
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Conducted Power (dBm) for 802.11a Mode Data Rates

B h |
and [ Channe 6 9 12 18 24 36 48 52

Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps
36 7.81 7.97 8.00 7.79 7.72 7.74 7.66 7.60
Vglzlllgl 40 8.49 8.76 7.67 7.57 7.50 7.55 7.53 7.45
MHz 44 7.78 7.86 7.74 7.55 751 7.56 7.50 7.51
48 8.93 9.15 7.72 7.37 7.38 7.43 7.42 7.54
149 8.27 8.29 8.21 8.17 8.15 8.21 8.19 8.26
Vg/;{;l 153 8.60 8.59 8.55 8.27 8.18 8.19 8.17 8.01
MHz 157 8.64 8.65 8.62 8.24 8.41 8.27 8.21 8.30

161 877 | 876 | 870 | 843 | 850 | 845 | 8.40 | 8.51

Conducted Power (dBm) for 802.11n Mode Data Rates
(20 MHz Channel, 800 ns Guard Interval)

6.5 13 19.5 26 39 52 58.5 65
Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps
36 8.41 7.65 7.28 7.55 7.50 7.56 7.67 7.47
Vs\,lzlll(:)l 40 8.00 8.10 7.75 7.63 7.59 7.85 7.74 7.70

MHz 44 8.15 7.65 7.49 7.63 7.60 7.61 7.74 7.68
48 8.26 8.26 8.07 8.03 8.06 8.05 8.04 7.73
149 8.78 8.06 7.73 7.80 7.78 7.78 7.78 7.71
V;/;ng 153 7.93 8.07 7.70 1.72 7.90 7.68 7.66 7.68

MHz 157 8.14 8.08 7.75 7.83 7.88 7.83 7.72 7.74

161 8.21 | 8.29 7.92 8.14 | 8.01 | 7.96 7.87 7.85

Band Channel

Conducted Power (dBm) for 802.11n Mode Data Rates
(20 MHz Channel, 400 ns Guard Interval)

7.2 144 21.6 28.8 43.3 57.7 65 72.2
Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps
36 8.36 8.18 7.60 7.74 7.75 7.75 7.74 7.66
Vglzfllsl 40 7.93 7.95 7.85 7.92 7.90 7.77 7.80 7.79

MHz 44 8.10 8.02 7.74 7.85 7.89 7.98 7.61 7.98
48 8.26 8.18 7.94 8.01 8.02 7.75 7.68 7.64
149 8.45 8.51 8.29 8.41 8.38 7.85 7.76 8.14
Vé/;gl 153 8.53 8.33 8.35 7.61 7.83 7.86 7.76 7.68

MHz 157 8.05 7.98 7.74 7.89 7.84 7.76 7.86 7.73

161 829 | 806 | 785 | 798 | 790 | 8.02 | 790 | 7.79

Band Channel
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3. Test Equipment Used

3.1  Dosimetric System

The Motorola Mobile Devices Business Product Safety & Compliance 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 378 Feb-12-2010 Feb-12-2011
E-Field Probe ES3DV3 3124 Aug-11-2010 Aug-11-2011
DASY4™ DAE V1 376 Jul-13-2010 Jul-13-2011
E-Field Probe EX3DV4 3730 Jul-16-2010 Jul-16-2011
S.A.M. Phantom used for 2450 MHz TP-1250
S.A.M. Phantom used for 5210/5775 MHz TP-1153
S.A.M. Phantom used for 5210/5775 MHz TP-1106
Dipole Validation Kit, DV2450V2 766 Oct-13-2010 Oct-13-2011
Dipole Validation Kit, D5GHzV?2 1088 Jul-14-2010 Jul-14-2011
3.2 Additional Equipment
Description Serial Number Cal Date Cal Due Date
Signal Generator HP8648C 3847A04810 Oct-30-2009 Oct-30-2011
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 3429A00286 Nov-23-2009 Nov-23-2011
Power Meter E4419B US39250622 Dec-22-2009 Dec-22-2011
Power Sensor #1 - E9301A US39210931 Oct-25-2010 Oct-25-2011
Power Sensor #2 - E9301A US39210932 Oct-25-2010 Oct-25-2011
Network Analyzer HP8753ES US39172529 Jun-04-2001 Jun-04-2011
Dielectric Probe Kit HP85070C US99360070
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4. Electrical parameters of the tissue simulating liquid

Prior to conducting SAR measurements, the relative permittivity, ¢, and the conductivity, , 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, Nov-27-2010 50.4 1.96 20.3

2450 Body Measured, Nov-29-2010 50.1 1.92 19.2
Recommended Limits 52.7 £10% 1.95 5% 18-25
Measured, Dec-10-2010 45.2 5.72 19.1
Measured, Dec-16-2010 45.8 5.71 19.8

5210 BOdy Measured, Dec-18-2010 45.7 5.67 19.9
Recommended Limits 49.0 £10% 5.31 5% 18-25
Measured, Dec-09-2010 44.4 6.54 19.3
Measured, Dec-16-2010 44.6 6.54 19.8

5785 BOdy Measured, Dec-19-2010 44.5 6.49 19.9
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 24%003?_'2
Sugar --
DGBE 30

Diacetin --
Water 70

Salt --
HEC --
Bact. --

All 5.2 GHz and 5.8 GHz SAR testing for the body-worn configuration was performed using the MSL 3500/5800
tissue simulating liquid from Schmid & Partner Engineering AG. Prior to conducting SAR measurements, the
relative permittivity, e,, and the conductivity, s, of the liquid were measured. In many cases the conductivity of the
purchased liquid was determined to be at the high end of the window from the target parameter. This resulted in the
5.2 GHz and 5.8 GHz System Accuracy Verifications measuring slightly above the 19.9% (k=2) window from the
dipole validation target. When conductivity is normalized to the target value, the system accuracy verification is
within the 19.9% (k=2) window. Because the system accuracy verifications were 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 the
uncertainty window.
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5. System Accuracy Verification

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

A SAR measurement was performed to verify the measured SAR was within +10% from the target SAR indicated
in Appendix 7. 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 1gram & c (S/m) Temp (°C) | Temp (°C)

Measured, Nov-27-2010 56.0 37.3 1.84 20.0 20.6

2450 Measured, Nov-29-2010 54.5 37.3 1.80 20.2 19.2

Recommended Limits 52.2 39.2 +10% 1.80 £5% 18-25 18-25

Measured, Dec-10-2010 94.1 34.0 4.85 20.0 19.1

5200 Measured, Dec-16-2010 91.3 34.8 4.89 20.2 19.7

Recommended Limits 82.4 36.0 +10% 4.65 +5% 18-25 18-25

Measured, Dec-09-2010 89.7 33.3 5.53 20.2 19.6

5800 Measured, Dec-16-2010 95.8 33.6 5.57 20.2 19.7

Recommended Limits 82.1 35.4 +10% 5.27 £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:

Descriotion Serial f Conversion | Cal Cert
P Number (MH2z) Factor pg #
E-Field Probe
ES3DV3 3124 2450 4.35 50f 11
E-Field Probe 3730 5200 4.67 50f11
EX3DV4 5800 4.06 50f11

6. Test Results

The DUT was tested in the configurations stipulated in [1], [4] and [5]. The DUT 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 Appendix 2. Please refer to the DASY4™ manual for
additional information on SAR scanning procedures and algorithms used.

The portable hand-held device model covered by this report has an internal battery that is not replaceable by the end
user. This battery was used to do all of the SAR testing. The battery was charged prior to each set of three tests.
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6.1  Body Worn 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 and the extrapolated SAR. The
exact method of extrapolation is Extrapolated SAR = Measured SAR * 10019 The SAR reported at the end of
the measurement process by the DASY4™ measurement system can be scaled up by the measured drift to determine
the SAR at the beginning of the measurement process. This is the most conservative SAR because it corresponds to
the average output power at the beginning of the SAR test. This extrapolation has been done because when the DUT
is operating properly it may exhibit a slump in radiated power and SAR over time. This is verified by measuring the
SAR drift after the test.

The DUT was tested with the back surface of the device facing the phantom for all transmitters requiring test. The
DUT was tested along the edges of the device in which a transmitter is located within 25 mm of that edge. Pictorial
representation of the transmitter antenna locations and separation distances are given in Exhibit 7d.

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-worn measurements:

Descriotion Serial f Conversion | Cal Cert
P Number (MH2z) Factor pg #
E-Field Probe
ES3DV3 3124 2450 4.19 6 of 11
E-Field Probe 3730 5200 4,07 6 of 11
EX3DV4 5800 3.53 6 of 11
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Body Worn, Back of DUT 0 mm from Phantom
f Temp Drift 10 g SAR value 1 g SAR value
(MHz) Mode Channel C) (dB) Measured Extrapolated Measured  |Extrapolated
(Wikg) (Wikg) (Wikg) (Wrkg)
1 20.0 0.186 0.470 0.47 1.17 1.17
802.11b, 1 Mbps 6 20.0 -0.172 0.407 0.42 1.02 1.06
11 20.0 -0.098 0.344 0.35 0.895 0.92
1 20.5 0.098 0.515 0.52 1.31 1.31
802.11b, 2 Mbps 6 20.5 -0.033 0.413 0.42 1.05 1.06
2450 11 20.3 -0.125 0.366 0.38 0.93 0.96
1 20.5 0.046 0.497 0.50 1.26 1.26
802.11b, 5.5 Mbps 6 20.3 -0.225 0.408 0.43 1.04 1.10
11 20.3 -0.094 0.356 0.36 0.913 0.93
1 19.5 -0.022 0.522 0.52 1.33 1.34
802.11b, 11 Mbps 6 19.5 -0.151 0.429 0.44 1.08 1.12
11 19.5 0.301 0.384 0.38 1.00 1.00
36 18.5 -0.207 0.117 0.12 0.351 0.37
802,115, 6 Mbps 40 18.5 -0.211 0.136 0.14 0.412 0.43
44 18.2 -0.203 0.135 0.14 0.412 0.43
5210 48 18.2 -0.344 0.148 0.16 0.449 0.49
802.11a, 9 Mbps 40 19.0 -0.260 0.136 0.14 0.418 0.44
802.11n, 7.2 Mbps 36 19.3 -0.174 0.069 0.07 0.266 0.28
48 19.3 -0.041 0.106 0.11 0.334 0.34
802112, 6 Mbps 153 18.2 -0.198 0.114 0.12 0.421 0.44
' 161 18.2 -0.255 0.118 0.13 0.445 0.47
5785 |40, 11n 72 Mbps 153 18.5 -0.444 0.128 0.14 0.479 0.53
T 161 19.4 -0.354 0.103 0.11 0.441 0.48
802.11n, 6.5 Mbps 149 18.4 -0.050 0.132 0.13 0.471 0.48
Table 1: SAR measurement results at the highest possible output power, measured in a body-worn position
against the ICNIRP and ANSI SAR Limit.
Body Worn, Top Edge of DUT 0 mm from Phantom
f Temp Drift 10 g SAR value 1 g SAR value
(MHz) Mode Channel (°C) (dB) Measured Extrapolated Measured Extrapolated
(W/kg) ‘ (W/kg) (W/kg) (W/kg)
1
2450 | 802.11b, 1 Mbps 0.39
11 \
36 18.6 0.386 0.231 0.23 0.966 0.97
802,113, 6 Mbps 40 19.7 0.210 0.259 0.26 1.04 1.04
44 18.6 0.080 0.318 0.32 1.25 1.25
5210 48 19.6 0.142 0.264 0.26 1.09 1.09
802.11a, 9 Mbps 40 19.3 0.206 0.283 0.28 1.11 1.11
802.11n, 7.2 Mbps 36 18.5 -0.440 0.222 0.25 0.926 1.02
48 18.2 -0.033 0.198 0.20 0.811 0.82
802,112, 6 Mbps 153 18.7 0.145 0.289 0.29 1.04 1.04
161 18.2 -0.880 0.299 0.37 1.05 1.29
5785 [ ,0011n 70 Mbps 153 19.3 0.045 0.258 0.26 0.926 0.93
T 161 19.3 -0.744 0.283 0.34 0.975 1.16
802.11n, 6.5 Mbps 149 18.5 0.307 0.286 0.29 1.04 1.04
Table 2: SAR measurement results at the highest possible output power, measured in a body-worn position

against the ICNIRP and ANSI SAR Limit.
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Appendix 1

SAR distribution comparison for the system accuracy verification
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Date/Time: 11/27/2010 9:55:20 AM

Test Laboratory: Motorola - Nov-27-2010 2450 MHz

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 766; FCC ID: IHDP56LU1
Procedure Notes: 2450 MHz System Performance Check; Dipole Sn# 766; Input Power = 200 mW
Sim.Temp@meas = 20.6*C; Sim.Temp@SPC = 20.6*C; Room Temp @ SPC = 20.0*C
Communication System: CW - Dipole; Frequency: 2450 MHz; Duty Cycle: 1:1

Medium: VALIDATION Only
Medium parameters used: f = 2450 MHz; ¢ = 1.84 mho/m; &= 37.3; p = 1000 kg/m3

DASY4 Configuration:

e Probe: ES3DV3 - SN3124; ConvF(4.35, 4.35, 4.35); Calibrated: 8/11/2010

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn378; Calibrated: 2/12/2010

Phantom: R#4 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1250;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Daily SPC Check/Dipole Area Scan (4x9x1):
Measurement grid: dx=15mm, dy=15mm; Maximum value of SAR (measured) = 8.76 mW/g

Daily SPC Check/0-Degree, 5x5x7 Cube (5x5x7)/Cube O:

Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 84.9 V/m; Power Drift = -0.003 dB; Peak SAR (extrapolated) = 23.0 W/kg

SAR(1 g) =11.2 mWI/g; SAR(10 g) = 5.21 mW/g; Maximum value of SAR (measured) = 12.8 mW/g

Daily SPC Check/Z-Axis Retraction (1x1x31):

Measurement grid: dx=20mm, dy=20mm, dz=5mm; Maximum value of SAR (measured) = 12.7 mW/g
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Date/Time: 11/29/2010 9:11:01 AM

Test Laboratory: Motorola - Nov-29-2010 2450 MHz

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 766; FCC ID: IHDP56LU1
Procedure Notes: 2450MHz System Performance Check; Dipole Sn# 766; Input Power =200 mW
Sim. Temp@meas = 19.2*C; Sim.Temp@SPC =19.2*C; Room Temp @ SPC =20.2*C
Communication System: CW - Dipole; Frequency: 2450 MHz; Duty Cycle: 1:1

Medium: VALIDATION Only
Medium parameters used: f = 2450 MHz; ¢ = 1.8 mho/m; &= 37.3; p = 1000 kg/m3

DASY4 Configuration:

Probe: ES3DV3 - SN3124; ConvF(4.35, 4.35, 4.35); Calibrated: 8/11/2010

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn378; Calibrated: 2/12/2010

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

Daily SPC Check/Dipole Area Scan (4x9x1):

Measurement grid: dx=15mm, dy=15mm; Maximum value of SAR (measured) = 11.5 mW/g

Daily SPC Check/0-Degree, 5x5x7 Cube (5x5x7)/Cube O:

Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 80.6 V/m; Power Drift = -0.008 dB; Peak SAR (extrapolated) = 23.0 W/kg

SAR(1 g) =10.9 mW/g; SAR(10 g) = 5.02 mW/g; Maximum value of SAR (measured) = 12.1 mW/g

Daily SPC Check/Z-Axis Retraction (1x1x31):
Measurement grid: dx=20mm, dy=20mm, dz=5mm; Maximum value of SAR (measured) = 12.3 mW/g
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Date/Time: 12/10/2010 8:06:55 AM

Test Laboratory: Motorola - Dec-10-2010 5200 MHz

DUT: Dipole 5-6GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1088; FCC ID: IHDP56LU1
Procedure Notes: 5200 MHz System Performance Check; Dipole Sn# 1088; Input Power = 100 mw
Sim. Temp@meas = 19.1*C; Sim.Temp@SPC =19.1*C; Room Temp @ SPC = 20.0*C
Communication System: CW - Dipole; Frequency: 5200 MHz; Duty Cycle: 1:1

Medium: VALIDATION Only
Medium parameters used: f = 5200 MHz; ¢ = 4.85 mho/m; &= 34; p = 1000 kg/m3

DASY4 Configuration:

Probe: EX3DV4 - SN3730; ConvF(4.67, 4.67, 4.67); Calibrated: 7/16/2010

Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn376; Calibrated: 7/13/2010

Phantom: R3, 5-6GHz SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1153;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Daily SPC Check/Dipole Area Scan (5x7x1):
Measurement grid: dx=10mm, dy=10mm; Maximum value of SAR (measured) = 15.4 mW/g

Daily SPC Check/0-Degree, 7x7x12 Cube (7x7x6)/Cube 0:

Measurement grid: dx=4mm, dy=4mm, dz=2mm

Reference Value = 59.4 V/m; Power Drift = 0.102 dB; Peak SAR (extrapolated) = 37.4 W/kg

SAR(1 g) = 9.41 mWI/g; SAR(10 g) = 2.68 mW/g; Maximum value of SAR (measured) = 19.7 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: 12/16/2010 9:04:38 AM

Test Laboratory: Motorola - Dec-16-2010 5200 MHz

DUT: Dipole 5-6GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1088; FCC ID: IHDP56LU1
Procedure Notes: 5200 MHz System Performance Check; Dipole Sn# 1088; Input Power = 100 mW
Sim. Temp@meas = 19.8*C; Sim.Temp@SPC =19.7*C; Room Temp @ SPC =20.2*C
Communication System: CW - Dipole; Frequency: 5200 MHz; Duty Cycle: 1:1

Medium: VALIDATION Only
Medium parameters used: f = 5200 MHz; 6 = 4.89 mho/m; &= 34.8; p = 1000 kg/m3

DASY4 Configuration:

Probe: EX3DV4 - SN3730; ConvF(4.67, 4.67, 4.67); Calibrated: 7/16/2010

Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn376; Calibrated: 7/13/2010

Phantom: R3, 5-6GHz SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1153;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Daily SPC Check/Dipole Area Scan (5x7x1):
Measurement grid: dx=10mm, dy=10mm; Maximum value of SAR (measured) = 14.0 mW/g

Daily SPC Check/0-Degree, 7x7x12 Cube (7x7x6)/Cube 0:

Measurement grid: dx=4mm, dy=4mm, dz=2mm

Reference Value = 64.0 V/m; Power Drift = 0.091 dB; Peak SAR (extrapolated) = 36.6 W/kg

SAR(1 g) = 9.13 mW/g; SAR(10 g) = 2.59 mW/g; Maximum value of SAR (measured) = 19.5 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) = 19.2 mW/g
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Date/Time: 12/9/2010 8:58:17 AM

Test Laboratory: Motorola - Dec-09-2010 5800 MHz

DUT: Dipole 5-6GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1088; FCC ID: IHDP56LU1
Procedure Notes: 5800 MHz System Performance Check; Dipole Sn# 1088; Input Power = 100 mw
Sim. Temp@meas = 19.6*C; Sim.Temp@SPC =19.6*C; Room Temp @ SPC =20.2*C
Communication System: CW - Dipole; Frequency: 5800 MHz; Duty Cycle: 1:1

Medium: VALIDATION Only
Medium parameters used: f= 5800 MHz; ¢ = 5.53 mho/m; .= 33.3; p=1000 kg/m3

DASY4 Configuration:

Probe: EX3DV4 - SN3730; ConvF(4.06, 4.06, 4.06); Calibrated: 7/16/2010

Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn376; Calibrated: 7/13/2010

Phantom: R3, 5-6GHz SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1153;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Daily SPC Check/Dipole Area Scan (5x7x1):
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 = 60.4 V/m; Power Drift = 0.063 dB; Peak SAR (extrapolated) = 37.4 W/kg

SAR(1 g) =8.97 mWI/g; SAR(10 g) = 2.58 mW/g; Maximum value of SAR (measured) = 18.9 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: 12/16/2010 9:36:55 AM

Test Laboratory: Motorola - Dec-16-2010 5800 MHz

DUT: Dipole 5-6GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1088; FCC ID: IHDP56LU1
Procedure Notes: 5800 MHz System Performance Check; Dipole Sn# 1088; Input Power = 100 mW
Sim. Temp@meas = 19.8*C; Sim.Temp@SPC =19.7*C; Room Temp @ SPC =20.2*C
Communication System: CW - Dipole; Frequency: 5800 MHz; Duty Cycle: 1:1

Medium: VALIDATION Only
Medium parameters used: f= 5800 MHz; ¢ = 5.57 mho/m; .= 33.6; p=1000 kg/m3

DASY4 Configuration:

Probe: EX3DV4 - SN3730; ConvF(4.06, 4.06, 4.06); Calibrated: 7/16/2010

Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn376; Calibrated: 7/13/2010

Phantom: R3, 5-6GHz SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1153;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Daily SPC Check/Dipole Area Scan (5x7x1):
Measurement grid: dx=10mm, dy=10mm; Maximum value of SAR (measured) = 17.2 mW/g

Daily SPC Check/0-Degree, 7x7x12 Cube (7x7x6)/Cube 0:

Measurement grid: dx=4mm, dy=4mm, dz=2mm

Reference Value = 56.2 V/m; Power Drift = 0.134 dB; Peak SAR (extrapolated) = 39.6 W/kg

SAR(1 g) = 9.58 mW/g; SAR(10 g) = 2.72 mW/g; Maximum value of SAR (measured) = 20.1 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) = 20.4 mW/g
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MOTOROLA, INC. Portable Hand-held device SAR Test Report Number: 24358-1F FCC ID: IHDT56MT1

Appendix 2

SAR distribution plots for Body Worn Configuration

Exhibit 11



Page 1 of 1

Date/Time: 11/29/2010 9:55:10 AM

Test Laboratory: Motorola - Wi-Fi 2.45 GHz - Back Surface of DUT

Serial: 99000052000875; FCC ID: IHDP56LU1

Procedure Notes: Pwr Step: N/A; Antenna Position: Internal; Battery Model #: Internal

Device Position: Body Worn, Back of DUT 0 mm from Phantom

Device Mode: 802.11b mode, 11 Mbps data rate

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

Medium: 2450 Glycol Body
Medium parameters used: f = 2450 MHz; 6 = 1.92 mho/m; &= 50.1; p = 1000 kg/m3

DASY4 Configuration:

e Probe: ES3DV3 - SN3124; ConvF(4.19, 4.19, 4.19); Calibrated: 8/11/2010

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn378; Calibrated: 2/12/2010

Phantom: R#4 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1250;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

SAM DUT Against Flat Section/Area Scan - Normal Body (15mm) (21x9x1):

Measurement grid: dx=15mm, dy=15mm; Maximum value of SAR (measured) = 1.43 mW/g

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

Reference Value = 8.96 V/m; Power Drift =-0.022 dB; Peak SAR (extrapolated) = 3.37 W/kg

SAR(1 g) = 1.33 mW/g; SAR(10 g) = 0.522 mW/g; Maximum value of SAR (measured) = 1.40 mW/g
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Date/Time: 11/27/2010 1:29:55 PM

Test Laboratory: Motorola - Wi-Fi 2.45 GHz - Top Edge of DUT

Serial: 99000052000875; FCC ID: IHDP56LU1

Procedure Notes: Pwr Step: N/A; Antenna Position: Internal; Battery Model #: Internal

Device Position: Body Worn, Top Edge of DUT 0 mm from Phantom

Device Mode: 802.11b mode, 1 Mbps data rate

Communication System: Wi-Fi 2450; Frequency: 2437 MHz; Channel Number: 6; Duty Cycle: 1:1

Medium: 2450 Glycol Body
Medium parameters used: f = 2450 MHz; 6 = 1.96 mho/m; &= 50.4; p = 1000 kg/m3

DASY4 Configuration:

e Probe: ES3DV3 - SN3124; ConvF(4.19, 4.19, 4.19); Calibrated: 8/11/2010

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn378; Calibrated: 2/12/2010

Phantom: R#4 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1250;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

SAM DUT Against Flat Section/Area Scan - Normal Body (15mm) (21x7x1):
Measurement grid: dx=15mm, dy=15mm; Maximum value of SAR (measured) = 0.711 mW/g

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

Reference Value = 19.3 V/m; Power Drift = 0.267 dB; Peak SAR (extrapolated) = 2.53 W/kg

SAR(1 g) = 1.04 mW/g; SAR(10 g) = 0.394 mW/g; Maximum value of SAR (measured) = 1.33 mW/g
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Date/Time: 12/16/2010 9:13:39 PM

Test Laboratory: Motorola - Wi-Fi 5.21 GHz - Back Surface of DUT

Serial: 99000052000875; FCC ID: IHDP56LU1

Procedure Notes: Pwr Step: N/A; Antenna Position: Internal; Battery Model #: Internal

Device Position: Body Worn, Back of DUT 0 mm from Phantom

Device Mode: 802.11a mode, 6 Mbps data rate

Communication System: 5210MHz Band; Frequency: 5240 MHz; Channel Number: 48; Duty Cycle: 1:1

Medium: 5-6 GHz SPEAG Tissue BODY
Medium parameters used: f=5210 MHz; 6 = 5.71 mho/m; g = 45.8; p = 1000 kg/m3

DASY4 Configuration:

e Probe: EX3DV4 - SN3730; ConvF(4.07, 4.07, 4.07); Calibrated: 7/16/2010

e Sensor-Surface: 2mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn376; Calibrated: 7/13/2010

¢ Phantom: R#3 5Ghz BODY SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0;
Serial: TP-1106;

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

SAM DUT Against Flat Section/Partial Face Area Scan - Normal Body (10mm) (31x8x1):
Measurement grid: dx=10mm, dy=10mm; Maximum value of SAR (measured) = 0.635 mW/g

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

Reference Value = 13.9 V/m; Power Drift = -0.344 dB; Peak SAR (extrapolated) = 1.83 W/kg

SAR(1 g) = 0.449 mW/g; SAR(10 g) = 0.148 mW/g; Maximum value of SAR (measured) = 0.894 mW/g

mWig
— 0.894

— 0.715

0.536

0.358

0179

0.000




Page 1 of 1

Date/Time: 12/10/2010 11:24:07 PM

Test Laboratory: Motorola - Wi-Fi 5.21 GHz - Top Edge of DUT

Serial: 99000052000875; FCC ID: IHDP56LU1

Procedure Notes: Pwr Step: N/A; Antenna Position: Internal; Battery Model #: Internal

Device Position: Body Worn, Top Edge of DUT 0 mm from Phantom

Device Mode: 802.11a mode, 6 Mbps data rate

Communication System: 5210MHz Band; Frequency: 5220 MHz; Channel Number: 44; Duty Cycle: 1:1

Medium: 5-6 GHz SPEAG Tissue BODY
Medium parameters used: f= 5210 MHz; 6 = 5.72 mho/m; .= 45.2; p = 1000 kg/m3

DASY4 Configuration:

e Probe: EX3DV4 - SN3730; ConvF(4.07, 4.07, 4.07); Calibrated: 7/16/2010

e Sensor-Surface: 2mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn376; Calibrated: 7/13/2010

e Phantom: R#3 5Ghz BODY SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0;
Serial: TP-1106;

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

SAM DUT Against Flat Section/Long Edge Area Scan - Body (10mm) (31x8x1):

Measurement grid: dx=10mm, dy=10mm; Maximum value of SAR (measured) = 2.12 mW/g

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

Reference Value = 11.3 V/m; Power Drift = 0.080 dB; Peak SAR (extrapolated) = 5.79 W/kg

SAR(1 g) =1.25 mW/g; SAR(10 g) = 0.318 mW/g; Maximum value of SAR (measured) = 2.80 mW/g
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Date/Time: 12/16/2010 11:21:05 PM

Test Laboratory: Motorola - Wi-Fi 5.785 GHZ - Back Surface of DUT

Serial: 99000052000875; FCC ID: IHDP56LU1

Procedure Notes: Pwr Step: N/A; Antenna Position: Internal; Battery Model #: Internal

Device Position: Body Worn, Back of DUT 0 mm from Phantom

Device Mode: 802.11n mode, 7.2 Mbps data rate

Communication System: 5785MHz Band; Frequency: 5765 MHz; Channel Number: 153; Duty Cycle: 1:1

Medium: 5-6 GHz SPEAG Tissue BODY
Medium parameters used: f = 5785 MHz; 6 = 6.54 mho/m; ¢ = 44.6; p = 1000 kg/m3

DASY4 Configuration:

e Probe: EX3DV4 - SN3730; ConvF(3.53, 3.53, 3.53); Calibrated: 7/16/2010

e Sensor-Surface: 2mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn376; Calibrated: 7/13/2010

¢ Phantom: R#3 5Ghz BODY SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0;
Serial: TP-1106;

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

SAM DUT Against Flat Section/Partial Face Area Scan - Normal Body (10mm) (31x8x1):
Measurement grid: dx=10mm, dy=10mm; Maximum value of SAR (measured) = 0.799 mW/g

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

Reference Value = 14.9 V/m; Power Drift = -0.444 dB; Peak SAR (extrapolated) = 2.03 W/kg

SAR(1 g) = 0.479 mW/g; SAR(10 g) = 0.128 mW/g; Maximum value of SAR (measured) = 1.05 mW/g

mWig
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Date/Time: 12/9/2010 6:58:39 PM

Test Laboratory: Motorola - Wi-Fi 5.785 GHz - Top Edge of DUT

Serial: 99000052000875; FCC ID: IHDP56LU1

Procedure Notes: Pwr Step: N/A; Antenna Position: Internal; Battery Model #: Internal

Device Position: Body Worn, Top Edge of DUT 0 mm from Phantom

Device Mode: 802.11a mode, 6 Mbps data rate

Communication System: 5785MHz Band; Frequency: 5805 MHz; Channel Number: 161; Duty Cycle: 1:1

Medium: 5-6 GHz SPEAG Tissue BODY
Medium parameters used: f = 5785 MHz; 6 = 6.54 mho/m; &= 44.4; p = 1000 kg/m3

DASY4 Configuration:

e Probe: EX3DV4 - SN3730; ConvF(3.53, 3.53, 3.53); Calibrated: 7/16/2010
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn376; Calibrated: 7/13/2010

Phantom: R#3 5Ghz BODY SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0;
Serial: TP-1106;

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

SAM DUT Against Flat Section/Long Edge Area Scan - Body (10mm) (31x8x1):

Measurement grid: dx=10mm, dy=10mm; Maximum value of SAR (measured) = 2.41 mW/g

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

Reference Value = 15.6 V/m; Power Drift = -0.880 dB; Peak SAR (extrapolated) = 5.25 W/kg

SAR(1 g) = 1.05 mW/g; SAR(10 g) = 0.299 mW/g; Maximum value of SAR (measured) =2.48 mW/g

mWig
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MOTOROLA, INC. Portable Hand-held device SAR Test Report Number: 24358-1F FCC ID: IHDT56MT1

Appendix 3

Probe Calibration Certificate

Exhibit 11



Calibration Laboratory of SN2
Schmid & Partner
Engineering AG

Zoughausstrasse 43, 8004 Zurich, Switzerland
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Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cerfificates

Client

Calibration procedure(s}

Calibration date:

Calibration Equipment used (M&TE critical for calibration)

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (S1).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the cerificate,

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

Primary Standards ID# Cal Date (Certificate No.) Scheduled Calibration

Power meter E4419B GB41293874 1-Apr-10 (No. 217-01136) Apr-11

Power sensor E4412A MY41495277 1-Apr-10 (No. 217-01136} Apr-1t

Power sensor E4412A MY41498087 1-Apr-10 (No. 217-01136) Apr-11

Reference 3 dB Attenuator 8N: 55054 (3c) 30-Mar-10 (No. 217-01159) Mar-11

Reference 20 dB Attenuator SN: 85086 {20b) 30-Mar-10 {No. 217-01161) Mar-11

Reference 30 dB Attenuator SN: 85129 (30b) 30-Mar-10 {No. 217-01160) Mar-11

Reference Probe ES3DV2 SN: 3013 30-Dec-09 (No. ES3-3013_Dec09) Dec-10

DAE4 8N: 660 20-Apr-10 {No. DAE4-660_Apr10) Apr-11

Secondary Standards iD # Check Date (in house) Scheduled Check

RF generator HP 8648C US3642U01700 4-Aug-99 (in house check Oct-09) In house check: Oct-11

Netwark Analyzer HP 8753E US37390585 18-Oct-01 (in house check Oct-09) In house check: Oet10
Name Function Signature _

Calibrated by: ¢ Ll

Approved by:

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

Issued: August 14, 2010

Certificate No: ES3-3124_Aug10
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Calibration Laboratory of *“‘\‘@%’f

Schweizerischer Kallhrierdienst

Schmid & Partner 35';\\\*‘—/-95!&&%”: Service suisse d'étalonnage
Engineering AG Y /—/—::\\ = Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland i/,ﬁ,ﬂ \cb Swiss Calibration Service
grmmn
Accrediled by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agreement for the recognition of callbration certificates

Glossary:

TSL tissue simulating liquid

NORMX,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

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

ABC modulation dependent linearization parameters

Polarization ¢ o rotation arcund probe axis

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

i.e, 3 =0 is normal to probe axis

Calibration is Performed According to the Following Standards:

a)

b)

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

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

Methods Applied and Interpretation of Parameters:

NORMx,y,z: Assessed for E-field polarization 9 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not effect the EZfield
uncertainty inside TSL (see below ConvF).

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

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

Ax,v,z; Bx,y.z; Cx,y,z, VRx,y,z. A, B, C are numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the
maximum calibration range expressed in RMS voltage across the diode.

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

Spherical isotropy (30 deviation from isofropy): in a fleld of low gradients realized using & flat phantom
exposed by a patch antenna.

Sensor Offsel: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
{on probe axis). No tolerance required.

Certificate No: £53-3124_Aug10 Page 2 of 11



ES3DV3 SN:3124

Probe ES3DV3

SN:3124

Manufactured: July 11, 2006
[Last calibrated: April 21, 2009
Recalibrated: August 11, 2010

Calibrated for DASY/EASY Systems

{Note: non-compatible with DASY2 system!|)
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ES3DV3 SN:3124 August 11, 2010

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

Basic Calibration Parameters

Sensor X | Sensor Y | Sensor Z [Unc (k=2)
Norm (uV/(VimA* 1.26 1.33 134 | +10.1%
DCP (mv)® 92.9 96.4 96.7

Modulation Calibration Parameters

uiD Communication System Name PAR A B c VR Unc®
dB dBuv mV (k=2)
10000 cw 0.00 X 0.00 0.00 1.00] 300.0 +1.5%
Y 0.00 0.00 1.00] 300.0
Z 0.00 0.00 1.00| 300.0

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

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

& Nurmerical linearization parameter: uncertainty not required.
E Uncertainty is determined using the maximum deviation from [inear response applying recatangular distribution and is expressed for the square of the field value.

Certificate No: ES3-3124_Aug10 Page 4 of 11




ES3DV3 SN:3124

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

Calibration Parameter Determined in Head Tissue Simulating Media

August 11, 2010

f [MHz] validity [MHz]® Permittivity Conductivity ConvFX ConvFY ConvFZ Alpha Depth Unc {k=2)
835 +50/+100 41.5+5% 0.90 £ 5% 5.89 5.89 5.89 0.97 1.07 £11.0%
1810 +50/+100 40.0 5% 1.40 £5% 4.89 4.89 4.89 0.49 1.54 +11.0%
1950 +£50/+ 100 40.0 £ 5% 1.40 £ 5% 4.68 4.68 4.68 0.50 1.62 £ 11.0%
2450 +50/+100 39.2 £ 5% 1.80 £ 5% 435 4.35 4.35 0.45 1.78 £11.0%

€ The validity of + 100 MHz only applies for DASY v4.4 and higher (ses Page 2). The uncertainty is the RSS of the GonvF uncertainty at calibration frequancy

and the uncertainty for the indicated frequency band.

Certificate No: ES3-3124_Aug10
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ES3DV3 SN:3124

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

Calibration Parameter Determined in Body Tissue Simulating Media

August 11, 2010

f {MHz] Validity [MHz]® Permittivity Conductivity ConvF X ConvFY ConvFZ Alpha Depth Unc (k=2}
835 +50/+100 55.2 + 5% 0.97 5% 5.86 5.86 5.86 0.96 1.11 +11.0%
1810 £50/+100 53.3x5% 1.62 £ 5% 4.76 4.76 4.76 0.41 1.84 £11.0%
1950 +50/1100 53.3+5% 1.52 £ 5% 4,78 4.78 4.78 0.32 233 £11.0%
2450 +50/+100 52.7 £ 5% 1.95 £ 5% 4.19 4.19 4189 0.69 1.29 +11.0%

© The validity of £ 100 MHz only applies for DASY v4.4 and higher (see Page 2). The uncertainty is the RSS of the ConvF uncertainty at calibration frequency

and the unceriainiy for the indicated frequency band.

Certificate No: ES3-3124_Aug10
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ES3DV3 SN:3124

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Certificate No: ES3-3124_Aug1i0

Uncertainty of Frequency Response of E-field: * 6.3% (k=2)
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ES3DV3 SN:3124 August 11, 2010

Receiving Pattern (¢), 9 = 0°

f =600 MHz, TEM ifi110EXX f=1800 MHz, WG R22

1.0 J
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0.2 L —0— 600 MHz
'”_M _ , _ —@— 1800 MHz
0.6 : : —A—2500 MHz
0.8 : NN
-1.0 A . I . |
0 80 120 180 240 300
1]

Uncertainty of Axial Isotropy Assessment: & 0.5% (k=2)
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ES3DV3 SN:3124 August 11, 2010

Dynamic Range f(SAR;..4)
(Waveguide R22, f = 1800 MHz)
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Uncertainty of Linearity Assessment: £ 0,6% (k=2}
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ES3DV3 SN:3124 August 11, 2010

Conversion Factor Assessment

f = 835 MHz, WGLS R9 (head) f=1810 MHz, WGLS R22 (head)
3.5
25.0
3.0
E 2.5 § 20.0
< En
520 £150 R,
215 : S
104—i § poe-Pe 1t _— 3
1.
P05 - h - B 50 o
O'O'O-o-o-o.
0.0 - . 00 | »
0 10 20 30 40 50 60 0 10 20 30 40
z[mm] z[mm}
—@— Analytical e ff.efas.u.rements | r;é;Anaiytical —&— Measuraments

Deviation from Isotropy in HSL
Error {¢, 9), f = 900 MHz

Error [dB]

#-1.00--0.80 HE-0.80--060 H-0.60--0.40 E-0.40--0.20 H-0.20-0.00

00.00-0.20 020040 ©B040-080 HO60-0.80 E0.80-1.00

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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ES3DV3 SN:3124

Other Probe Parameters

August 11, 2010

Sensor Arrangement Triangular
Connector Angle (°) Not applicable
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter 4.0 mm
Probe Tip to Sensor X Calibration Point 2 mm
Probe Tip to Sensor Y Calibration Point 2 mm
Probe Tip to Sensor Z Calibration Point 2mm
Recommended Measurement Distance from Surface 3 mm

Certificate No: ES3-3124_Aug10
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zetighausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client

Object

Calibration procedure(s)

Calibration date:

Calibration Equipment used (M&TE critical for calibration)

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (S1).
The measuremenis and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

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

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

Calibrated by:

Appraved by:

Name

ol

Primary Standards 1D # Cal Date (Cerlificale No.) Scheduled Calibration

Power meter £44198 GB41293874 1-Apr-10 (No. 217-01136}) Apr-11

Power sensor E4412A MY41495277 1-Apr-10 (No. 217-011386) Apr-11

Power sensor E4412A MY41498087 1-Apr-10 (No. 217-01136) Apr-11

Reference 3 dB Attenuator SN: 85054 (3c} 30-Mar-10 {No. 217-01159) Mar-11

Reference 20 dB Attenuator SN: 55088 (20b) 30-Mar-10 {No. 217-01181) Mar-11

Reference 30 dB Attenuator SN: 55120 (30b) 30-Mar-10 (No. 217-01180) Mar-11

Reference Probe ES3DV2 SN: 3013 30-Dec-09 {No. ES3-3013_Dec(9) Dec-10

DAE4 SN: 660 20-Apr-10 (No. DAE4-660_Apr10} Apr-11

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

RF generator HP 8648C Us35842001700 4-Aug-99 {in house check Oct-08) [n house check: Qct-11

Network Anatyzer HP 8753E US37390585 18-Qct-01 ({in house check Qct-09) In house chack: Oct1Q
Function

This calibration certificate shall not be reproduced excapt in fulf without written approval of the laboratory.

Signature

Issued: September 4, 2010

Certificate No: £X3-3730_Jul10/2
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Calibration Laboratory of Wy,

NN Schweizerischer Kalibrierdienst
Schmid & Partner i&"‘-ﬁ{ﬁ Service suisse d'étalonnage
Engineering AG NN Servizlo svizzero di taratura
Zeughausstrasse 43, 8004 Zurlch, Switzerland ‘f/,‘ /‘{/I_\\\‘\\\\\‘ Swiss Callbration Service
Hirlahy
Accredited by the Swiss Accreditation Service {SAS) Accreditation No.: SCS 108

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

Glossary:

TSL tissue simulating fiquid

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

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

ABC modulation dependent linearization parameters

Polarization ¢ @ rotation around probe axis

Polarization § 3 rotation around an axis that is in the plane normal to probe axis (at measurement center),

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

Calibration is Performed According to the Following Standards:
a) |EEE S{d 1528-2003, *|IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate {SAR} in the Human Head from Wireless Communicalions Devices: Measurement

Techniques”, December 2003
b} IEC 62209-1, "Pracedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

«  NORMx,y,z: Assessed for E-field polarization 8 = 0 {f < 800 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORME,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not effect the E%field
uncertainty inside TSL (see below ConvF).

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

s DCPxy,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal {no uncertainty required). DCP does not depend an frequency nor media,

s Axv.z Bx,y,z; Cxy,z, VRx,y,z: A, B, C are numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the
maximum calibration range expressed in RMS voltage across the diode.

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

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

» Sensor Offset: The sensor offset corresponds {o the offset of virlual measurement center from the probe lip
{on probe axis). No tolerance required.

Certificate No: EX3-3730_Jul10/2 Page 2 of 11



EX3DV4 SN:3730

Probe EX3DV4

SN:3730

Manufactured: October 19, 2009
Calibrated: July 16, 2010

Calibrated for DASY/EASY Systems

{Note: non-compatible with DASY2 system!)
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EX3DV4 SN:3730

DASY/EASY - Parameters of Probe: EX3DV4 SN:3730

Basic Calibration Parameters

July 16, 2010

Sensor X | Sensor Y | Sensor Z {Unc {k=2)
Norm (uV/(Vim)3)* 0.41 0.53 0.50 |£10.1%
DCP (mV)® 87.3 92.6 93.4
Modulation Calibration Parameters
uib Communication System Name PAR A B c VR Unc®
dB dBuV mV (k=2)
10000 CW 0.00 X 0.00 0.00 1.00] 300 +1.5%
Y 0.00 0.00 1.00] 300
z 0.00 0.00 1.00] 300

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

A Tha uncertainties of NormX.Y,Z do not affect the E-field unceriainty inside TSL (see Pages 5 and 6).

8 Numerical linearization parameter: uncertainty not required.

E Urncertainty is determined using the maximum deviation from Frear response applying recatangular distribution and is expressed for the square of the field value.

Certificate No: EX3-3730_Jul10/2
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EX3DV4 SN:3730 July 16, 2010

DASY/EASY - Parameters of Probe: EX3DV4 SN:3730

Calibration Parameter Determined in Head Tissue Simulating Media

f [MHz] Validity [MHz]° Permittivity Conductivity ConvF X ConvFY ConvF 2 Alpha Depth Unc (k=2)
5200 +50/+100 36.01 5% 466 + 5% 4.67 4867 4.67 0.45 1.80 £13.1%
5300 +50/%£100 359 5% 4,76 £ 5% 4.38 4.38 4.38 0.45 1.80 £13.1%
5600 560/ 100 355+5% 5.07 + 5% 414 4,14 4.14 0.45 1.80 +13.1%
5800 +50/+ 100 353+ 5% 527 £ 5% 4.08 4.06 4.06 0.50 1.80 +13.1%

© The validity of + 100 MHz only applias for DASY v4.4 and higher (see Page 2). The uncerlainty is the RSS of the GConvF uncertainly at calibration frequency

and the uncertainty for the indicated frequency band.

Certificate No: EX3-3730_Jul10/2 Page 5 of 11



EX3DV4 SN:3730 July 16, 2010

DASY/EASY - Parameters of Probe: EX3DV4 SN:3730

Calibration Parameter Determined in Body Tissue Simulating Media

f [MHz] Validity [MHz]c Parmittivity Conductivity ConvFX ConvFY  ConvF Z Alpha Depth Unc (k=2)
5200 +50/+100 49.0 5% 530+5% 4.07 4.07 4.07 0.50 1.90 £13.1%
5300 + 80/ + 100 48.9 £ 5% 542 + 5% 3.81 3.81 3.81 0.55 1.80 +13.1%
5600 +50/1100 48.5 + 5% 5,77 + 5% 3.33 3.33 3.33 0.60 1.80 £13.1%
5800 +50/+100 48.2 £ 5% 6.00 + 5% 3.53 3.53 3.53 0.60 1.90 £13.1%

© The validity of £ 100 MHz oniy appies for DASY vd.4 and higher (see Page 2). The uncertainty is the RSS of the ConvF uncertainty at calibration frequency

and the uncertainty for the indicated frequency band.

Certificate No: EX3-3730_Jul10/2 Page 6 of 11



EX3DV4 SN:3730

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)
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EX3DV4 SN:3730 July 16, 2010

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM IfiT10EXX f = 1800 MHz, WG R22

—0—30 MHz
—&— 100 MHz
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—B— 1800 MHz
—A— 2500 MHz
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¢ [

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EX3DV4 SN:3730 July 16, 2010

Dynamic Range f{SAR;q.q)
(Waveguide R22, f = 1800 MHz)
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Uncertainty of Linearity Assessment: * 0.6% (k=2)
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EX3DV4 SN:3730

Conversion Factor Assessment

f= 5200 MHz, WGLS R58 {head)

July 16, 2010

f = 5800 MHz, WGLS R58 (head)
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EX23DV4 SN:3730

Other Probe Parameters

July 16, 2010

Sensor Arrangement Triangular
Connector Angle (°) Not applicable
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5 mm
Probe Tip to Senser X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 2 mm

Cerlificate No: EX3-3730_Jut10/2 Page 11 of 11



MOTOROLA, INC. Portable Hand-held device SAR Test Report Number: 24358-1F FCC ID: IHDT56MT1

Appendix 4

Measurement Uncertainty Budget
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MOTOROLA, INC. Portable Hand-held device SAR Test Report Number: 24358-1F FCC ID: IHDT56MT1

Measurement System

Probe Calibration E.2.1 5.9 N 1.00 1 1 5.9 5.9 )
Axial Isotropy E22 | 4.7 R 1.73 |0.707 | 0.707 | 1.9 1.9 0
Hemispherical Isotropy E22 | 9.6 R 1.73 |0.707 | 0.707 | 3.9 3.9 0
Boundary Effect E.2.3 1.0 R 1.73 1 1 0.6 0.6 )
Linearity E.2.4 4.7 R 1.73 1 1 2.7 2.7 )
System Detection Limits E.2.5 1.0 R 1.73 1 1 0.6 0.6 0
Readout Electronics E.2.6 0.3 N 1.00 1 1 0.3 0.3 00
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 )
Integration Time E.2.8 1.1 R 1.73 1 1 0.6 0.6 )
RF Ambient Conditions - Noise | E.6.1 3.0 R 1.73 1 1 1.7 1.7 00
RF Ambient Conditions -

Reflections E.6.1 0.0 R 1.73 1 1 0.0 0.0 00
Probe Positioner Mech.

Tolerance E.6.2 0.4 R 1.73 1 1 0.2 0.2 00
Probe Positioning w.r.t

Phantom E.6.3 1.4 R 1.73 1 1 0.8 0.8 00
Max. SAR Evaluation (ext.,

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

Test Sample Positioning E.4.2 3.2 N 1.00 1 1 3.2 3.2 29
Device Holder Uncertainty E4.1 4.0 N 1.00 1 1 4.0 4.0 8
SAR drift 6.6.2 5.0 R 1.73 1 1 2.9 2.9 )
Phantom and Tissue

Parameters

Phantom Uncertainty E.3.1 4.0 R 1.73 1 1 2.3 2.3 o0
Liguid Conductivity (target) E.32 | 5.0 R 1.73 0.64 | 0.43 1.8 1.2 0
Liquid Conductivity

(measurement) E33| 33 N 1.00 0.64 | 0.43 2.1 14 0
Liguid Permittivity (target) E32 | 5.0 R 1.73 0.6 0.49 1.7 1.4 0
Liquid Permittivity

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

Uncertainty RSS 11.1 10.8 411
Expanded Uncertainty

(95% CONFIDENCE LEVEL) =2 22.2 21.6
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Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client Motorola MDb - ' Certificate No: D5GHzV2-1088_Jul10

CALIBRATION CERTIFICATE

Object D5GHzV2 - SN: 1088

Calibration procedure(s) QA CAL- 22, V1 S RN L ' REETRSRE
_Callbratlon procedure for dtpoie vahdataon klts between 3 6 GHz S

Calibration date: July 14, 2010

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

All calibrations have been conducted in the closed laboratory faclfity: environment temperature (22 1 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards iD# Cal Date {Cerlificate No.) Scheduled Calibration

Power meter EPM-442A GB37480704 06-Oct-09 (No. 217-01086) Oct-10

Power sensor HP 8481A US37282783 06-Oct-09 (No. 217-01086) Oct-10

Reference 20 dB Attenuator SiN: 5086 (20g) 30-Mar-10 (No. 217-01158) Mar-11

Type-N mismatch combination SN 5047.2 / 06327 30-Mar-10 (No. 217-01162) Mar-11

Reference Probe EX3DV4 SN: 3503 05-Mar-10 (No. EX3-3503_Mar1i0) Mar-11

DAE4 SN: 601 10-Jun-10 (No. DAE4-601_Jun10) Jun-11

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

Power sensor HP 8481A MY41092317 18-0ct-02 (in house check Oct-09) In house check: Oct-11

RF generator R&S SMT-06 100005 4-Aug-99 (in house check Gct-09) {n house check: Oct-11

Network Analyzer HP 8753E US37390585 S4206 18-0ct-01 (in house check Oct-09) In house check: Oct-10
Name Function Signature

Calibrated by: . JelonKastrati - .. Laboratory Technician

Approved by: Katja Pokovic S o _’.'_!'ecihni_ca_l Manager - .

Issued: July 15, 2010

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Calibration Laboratory of
Schimid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service (SAS)

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

Accreditation No.: SCS 108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a)

b)

[EC Std 62209 Part 2, “Evaluation of Human Exposure to Radio Frequency Fields from
Handheld and Body-Mounted Wireless Communication Devices in the Frequency Range
of 30 MHz to 6 GHz: Human models, Instrumentation, and Procedures”; Part 2: -
“Procedure to determine the Specific Absorption Rate (SAR) for including accessories
and multiple transmitters”, Draft Version 0.9, December 2004

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

Additional Documentation:

c)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
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 are used to calculate
the nominal SAR result.

Certificate No: D5GHzV2-1088_Jul10
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Measurement Conditions

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

DASY Version DASY5 V52,2

Extrapolation Advanced Exfrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Area Scan resolution dx, dy = 10 mm

Zoom Scan Resolution dx, dy = 4.0 mm, dz = 2.5 mm

Frequency 5200 MHz + 1 MHz

5800 MHz + 1 MHz
Head TSL parameters at 5200 VIHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 36.0 4.66 mho/m

Measured Head TSL parameters (22.0£0.2) °C 362+6% 4.52 mho/m £ 6 %

Head TSL temperature during test (22.0£0.2)°C
SAR result with Head TSL at 5200 MHz

SAR averaged over 1 cm® (1 g) of Head TSL condition

SAR measured 100 mW input power 8.23mW /g

SAR normalized normalized to 1W 823mW/g

SAR for nominal Head TSL. parameters

normalized to TW

82.4mW/g£19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL

condition

SAR measured

100 mW input power

234mW /g

SAR normalized

normalized {o 1W

234mW/g

SAR for nominal Head TSL parameters

normalized to 1W

23.4mW/ g £19.5 % (k=2)

Certtificate No: D5GHzV2-1088_Jui10
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Head TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 35.3 5.27 mho/m

Measured Head TSL parameters (22.0£0.2)°C 3B52+6% 5.02 mho/m + 6 %

Head TSL temperature during test {22.0£0.2)°C -
SAR result with Head TSL at 5800 MHz

SAR averaged over 1 am® {1 g) of Head TSL condition

SAR measured 100 mW input power 8.23mW/g

SAR normalized normalized to 1W 823mw/g

SAR for nominal Head TSL parameters normalized to 1W 821 mW /g t19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured 100 mW input power 2.32mwW/g

SAR normalized normalized to 1TW 232mW/g

SAR for nominal Head TSL parameters normalized fo 1W 231 mW /g x19.5 % (k=2)

Certificate No: D5GHzV2-1088_Jul10 Page 4 of 8



Appendix

Antenna Parameters with Head TSL at 5200 MHz

Impedance, transformed to feed paint 55702 -4.2jQ

Return Loss -23.4 dB

Antenna Parameters with Head TSL at 5800 MHz

Impedance, fransformed to fead point 546Q-41jQ

Return Loss 246 dB

General Antenna Parameters and Design

Electrical Delay {one direction) 1.206 ns

After long term use with 40 W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to
the second arm of the dipole. The antenna is therefore short-circuited for DC-signals.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Manufactured on December 21, 2009

Cerlificate No: D5GHzV2-1088_Jul10 Page 5 of 8



DASYS5 Validation Report for Head TSL
Date/Time: 14.07.2010 15:46:24

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole SGHz; Type: DSGHzV2; Serial: DSGHzV?2 - SN:1088

Communication System: CW; Frequency: 5200 MHz, Frequency: 5800 MHz; Duty Cycle: I:1

Medium; HST. 5000

Medium parameters used: f= 5200 MHz; ¢ = 4.52 mho/m; & = 36.2; p = 1000 kg/m’ , Medium parameters
used: = 5800 MHz; o = 5,02 mho/m; ;= 35.2; p= 1000 kg/m3

Phantom section: Flat Section

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

DASYS5 Configuration:
+ Probe: EX3DV4 - SN3503; ConvF(5.36, 5.36, 5.36), ConvF(4.74, 4.74, 4.74); Calibrated: 05.03.2010
s  Sensor-Surface: 2mm (Mechanical Surface Detection) '
¢ Electronics; DAE4 Sn601; Calibrated: 10.06.2010
» Phantom: Flat Phantom 5.0 (front); Type: QDO00P5S0AA; Serial: 1001
¢«  Measurement SW: DASYS2, V52.2 Build 0, Version 52.2.0 (163)
o Postprocessing SW: SEMCAD X, V14.2 Build 2, Version 14.2.2 (1685)

D5GHzV2 Dipole (Head)/d=10mm, Pin=100mW, f=5200 MHz/Area Scan (91x91x1): Measurement
grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 16.2 mW/g

D5GHzV?2 Dipole (Head)/d=10mm, Pin=100mW, f=5200 MHz/Zoom Scan (dx4x2.5mm), dist=2mm
(8x8x10)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2.5mm

Reference Value = 65.6 V/m; Power Drift = 0.071 dB

Peak SAR (extrapolated) = 31.1 W/kg

SAR(1 g) = 8.23 mW/g; SAR(10 g) = 2.34 mW/g

Maximum value of SAR (measured) = 16.1 mW/g

D5GHzV2 Dipole (Head)/d=10mm, Pin=100mW, f=5800 MHz/Zoom Scan (4x4x2.5mm), dist=2mm
(8x8x10)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2.5mm

Reference Value = 63.2 V/m; Power Drift = 0,077 dB

Peak SAR (extrapolated) = 34.2 W/kg

SAR(1 g) = 8.23 mW/g; SAR(10 g) = 2.32 mW/g

Maximum value of SAR (measured) = 16.6 mW/g

Certificate No: DGGHzV2-1088_Jul10 Page 6 of 8



0 dB = 16.6mW/g
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughaussirasse 43, 8004 Zurich, Switzerland

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

Accredifed by the Swiss Accreditation Sorvice (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cerlificates

Object

Calibration procedure(s)

Calibration date;

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

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

Calibration Equipment used {M&TE critical for calibration}

Primary Standards D # Cal Date {Ceriificate No.) Scheduled Calibration
Power meter EPM-442A GB37480704 06-Oct-10 (No, 217-01266) Cot-11

Power sensor HP 8481A US37292783 06-Oct-10 (No. 217-01266) Cet-11

Reference 20 dB Attenuator SN: 5086 (20g) 30-Mar-10 (No. 217-01158} Mar-11

Type-N mismatch combination SN: 5047.2 /06327 30-Mar-10 (No. 217-01162} Mar-11

Reference Probe ES3DV3 SN: 3205 30-Apr-10 (No. ES3-3205_Apri0) Apr-11

DAE4 SN: 601 10-Jun-10 {No. DAE4-601_dun10} Jun-11

Secondary Standards D # Check Date (in house) Scheduted Chack
Power sensor HP 8481A MY41092317 18-Oct-02 {in house check Oct-09}) In house check: Oct-11
RF generator R&S SMT-06 100005 4-Aug-99 (in house check Oct-09) In house check: Oct-11
Network Analyzer HP 8753E US37390585 54206 18-Cct-01 (in house check Oct-10) In house check: Oct-11

Name Function

Signature

Callibrated by:

Approved by:

Issued: October 14, 2010

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

Certificate No: D2450V2-766_0Oct10 Page 1 of 6



Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughaussfrasse 43, 8004 Zurich, Switzertand

Schwelzerischer Katibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Mutitilateral Agreement for the recodanition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) DASY4/5 System Handbook

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

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

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

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

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

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

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

Certificate No: D2450V2-766_0ct10 Page 2 of 6



Measurement Conditions

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

DASY Version DASY5H v52.2

Extrapolation Advanced Extrapolation

Phantom Modutar Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 2450 MHz = 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permilttlvity Conductivity

Nominal Head TSL parameters 22.0°C 39.2 1.80 mho/m

Measurad Head TSL paramsters (22.0 £0.2) °C 383£6% 171 mho/m 6 %

Head TSL temperature during test (214 £0.2)°C
SAR result with Head TSL

SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured 250 mW input power 128 mW /g

SAR normalized normalized to 1W 51.2mW/g

SAR for nominal Head TSL parameters

normalized to 1W

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

SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 598 mW /g
SAR normalized normalized to 1W 239mW /g

SAR for nominal Head TSL parameters

normalized to 1W

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

Certificate No: D2450v2-766_0c¢t10
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 521 Q + 0.7 jQ
Return Loss -33.3dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.156 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxiaf cable. The center conductor of the feeding fine is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on August 10, 2004

Certificate No: D2450V2-766_0Oct10 Page 4 of 6



DASYS5 Validation Report for Head TSL
Date/Time: 13.10.2010 14:19:04

Test Laboratory: SPEAG, Zurich, Switzerland
DUT': Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:766

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

Medium: HSL. U12 BB

Medium parameters used: f = 2450 MHz; o = 1.71 mho/m; & = 38.4; p = 1000 kg/m3
Phantom section: Flat Section

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

DASYS5 Configuration:
e 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: QDOOOP50AA; Serial: 1001
* Measurement SW: DASYS52, V52.2 Build 0, Version 52.2.0 (163)
» Postprocessing SW: SEMCAD X, V14.2 Build 2, Version 14.2.2 (1685)

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

Reference Value = 100.6 V/m; Power Drift = 0.045 dB

Peak SAR (extrapolated) = 26 W/kg

SAR(1 g) = 12.8 mW/g; SAR(10 g) = 5.98 mW/g

Maximum value of SAR {measured) = 16 mW/g

0dB = 16mW/g

Certilicate No: D2450V2-766_0ct10 Page 5 of 6



Impedance Measurement Plot for Head TSL
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END OF REPORT
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