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1. Introduction

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

For ANSI / IEEE C95.1 (1), the final stand-alone SAR reading for this phone is 0.17 W/kg for head adjacent use
and 0.13 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 Bottom of the Phone
Dimensions Length 46 mm
Width 13 mm
2.2  Device description
Serial Number 860403000051321
Mode(s) of EGSM GSM GSM TD-SCDMA TD-SCDMA WIFI Bluetooth
Operation 900 1800 1900 Band A Band B b/g/n
Modulation Mode(s) GSMK GSMK GSMK QPSK QPSK BPSK GFSK
Maximum Output
e Eai 33.0 30.0 30.0 24.0 24.0 15.97 10.57
Duty Cycle 1:8 1:8 1:8 1:7.4 174 11 11
Transmitting 880.2 -914.8 1710.2-1784.8 1850.2 - 1909.8 1880.8 -1919.2 2010.8 -2024.2 2412.0 -2462.5 2402.0 -2483.5
Frequency Range(s) MHz MHz MHz MHz MHz MHz MHz
Production Unit or
Identical Prototype Identical Prototype
(47 CFR §2..908)
Device Category Portable
RF Exposure Limits General Population / Uncontrolled
Mode(s) of Operation GPRS 900 GPRS 1800 GPRS 1900
Modulation GMSK GMSK GMSK
Maximum Output Power
Sefting 33.0 33.0 30.0 30.0 30.0 30.0
Duty Cycle 1:8 2:8 1:8 2:8 1:8 2:8
Transmitting Frequency 880.2 -914.8 1710.2 - 1784.8 1850.2 - 1909.8
Range(s) MHz MHz MHz
Mode(s) of Operation EDGE 900 EDGE 1800 EDGE 1900
Modulation 8PSK 8PSK 8PSK
Maximum Output Power
Setting 27.0 27.0 26.0 26.0 26.0 26.0
Duty Cycle 1:8 2:8 1:8 2:8 1:8 2:8
Transmitting Frequency 880.2-914.8 1710.2-1784.8 1850.2 - 1909.8
Range(s) MHz MHz MHz
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3. Test Equipment Used

3.1  Dosimetric System

The Motorola Mobile Devices Business ADR Test Services Laboratory utilizes a Dosimetric Assessment System
(Dasy4™ v4.7) manufactured by Schmid & Partner Engineering AG (SPEAG™), of Zurich Switzerland. All the
SAR measurements are taken within a shielded enclosure. The overall 10g RSS uncertainty of the measurement
system is £10.8% (K=1) with an expanded uncertainty of +21.6% (K=2). The overall 1g RSS uncertainty of the
measurement system is +11.1% (K=1) with an expanded uncertainty of +22.2% (K=2). The measurement
uncertainty budget is given in Appendix 5. Per IEEE 1528, this uncertainty budget is applicable to the SAR range of
0.4W/kg to 10W/kg.

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

Description Serial Number Cal Due Date
DASY4™ DAE3 SN 434 1/13/2012
DASY4™ DAE4 SN 702 5/18/2011
E-Field Probe ES3DV3 SN 3124 8/11/2011
E-Field Probe ES3DV3 SN 3183 7/14/2011
S.A.M. Phantom used for 800/900MHz TP-1131
S.A.M. Phantom used for 800/900MHz TP-1156
S.A.M. Phantom used for
1800/1900/2450MHz TP-1250
Dipole Validation Kit, DV835V2 425tr 10/14/2011
Dipole Validation Kit, DV835V2 424tr 10/14/2011
. I . 279tr 10/13/2011
Dipole Validation Kit, DV1800V2 >71TR 03/08/2013
Dipole Validation Kit, DVV1900V?2 524TR 10/13/2011
. I . 766 10/13/2011
Dipole Validation Kit, DV2450V2 720 03/17/2013
3.2  Additional Equipment
Description Serial Number Cal Due Date
Signal Generator HP8648C 3847A04810 Oct-30-2011
Power Meter E4419B GB39511087 Dec-22-2011
Power Sensor #1 - E9301A US39210934 Oct-25-2011
Power Sensor #2 - E9301A US39211006 Oct-25-2011
Network Analyzer HP8753ES US39172529 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=1g/cm3 was entered into the system in all the cases. It can be seen that the measured
parameters are within tolerance of the recommended limits specified in [1] and [5].

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

Dielectric Parameters
f Tissue

(MHz) type Limits / Measured g 6 (S/m) | Temp (°C)

Head Measured, 2/13/?01_1 39.3 1.45 19.0

Recommended Limits 40.0 £5% 1.40 +5% 18-25

1880 Measured, 2/11/2011 51.8 1.59 18.8

Body Measured, 5/10/2011 50.8 1.59 19.3

Recommended Limits 53.3 £5% 1.52 +5% 18-25

Measured, 2/23/2011 355 1.85 19.5

Head Measured, 2/24/2011 35.9 1.86 19.6

2450 Recommended Limits | 39.2+£10% | 1.80 +5% 18-25

Measured, 2/23/2011 48.1 2.02 19.6

Body Measured, 5/10/2011 47.6 2.04 19.1

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

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

Ingr(tedlen Head Body Head Body Ee Bty
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 --
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5. System Accuracy Verification

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

A SAR measurement was performed to verify the measured SAR was within +10% from the target SAR indicated
in Appendix 6. These frequencies are within +10% of the compliance test mid-band frequency as required in [1]
and [5]. The test was conducted on the same days as the measurement of the DUT. Recommended limits for
permittivity and conductivity, specified in [5], are shown in the table below. The obtained results from the system
accuracy verification are also displayed in the table below. SAR values are normalized to 1W forward power
delivered to the dipole. It is seen that the system is operating within its specification, as the results are within
acceptable tolerance of the reference values. The distributions of SAR compare well with those of the reference
measurements (see Appendix 1). The tissue stimulant depth was verified to be 15.0cm +0.5cm. Z-axis scans

showing the SAR penetration are also included in Appendix 1.

f SAR (W/kg), Dielectric Parameters Ambient Tissue

(MHz) Description lgram & 6 (S/m) | Temp (°C) | Temp (°C)

Measured, 2/11/2010 40.20 40.3 1.38 20.1 19.0

Measured, 2/13/2010 39.35 39.6 1.37 20.0 18.8

1800 Recommended Limits 37.80 40.0 £5% 1.4 £5% 18-25 18-25

Measured, 5/10/2010 37.25 38.4 1.37 20.2 19.8

Recommended Limits 38.50 40.0 £5% 1.4 £5% 18-25 18-25

Measured, 2/23/2010 56.50 355 1.85 20.3 19.2

Measured, 2/24/2010 57.0 35.9 1.86 20.1 19.1

2450 Recommended Limits 52.20 39.2 +10% 1.80 +5% 18-25 18-25

Measured, 5/10/2010 54.00 47.6 2.04 20.2 19.2

Recommended Limits 51.30 39.2 £10% 1.80 £5% 18-25 18-25

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

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

835 5.89 50f11

E-I;gelg%F\’/rgbe SN 3124 1810 4.89 50f 11

1950 4.68 50f 11

2450 4.35 50f 11

E-Field Probe 1810 5.05 50f11

ES3DV3 SN 3183 2450 4.36 6 of 11
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6. Test Results

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

The Cellular Phone model covered by this report has the following battery options:
SNN5843A - 1390 mAH Battery
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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
Channe

Band | 1 2> | s5 | 11

M_Sbg Mbps | Mbps | Mbps

Wi-Fi 1 14.51 | 14.23 | 15.51 | 15.78
2450 6 14.30 | 14.42 | 15.28 | 15.52
MHz 11 14.80 | 14.84 | 15.79 | 15.97

Conducted Power (dBm) for 802.11g Mode Data Rates

Band | Channel

6 9 12 18 24 36 48 54
Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps
Wi-Fi 1 12.01 | 12,11 | 12.1 | 12.32 | 12,59 | 12.29 | 13.04 | 12.56
2450 6 1241 | 1243 | 1242 | 12.17 | 12.86 | 12.52 | 12.99 | 12.74
MHz 11 12.36 | 12.39 | 12.39 | 12.14 | 12.85 | 12.87 | 13.32 | 12.72

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
Wi-Fi 1 10.8 | 10.54 | 10.88 | 11.16 | 10.99 | 11.12 | 11.42 | 11.16
2450 6 10.66 | 10.62 | 10.57 | 114 | 1122 | 11.36 | 114 | 11.21
MHz 11 11.12 | 11.07 | 11.2 | 11.34 | 1156 | 11.55 | 11.91 | 11.48

Band | Channel

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

7.2 144 | 216 | 288 | 433 | 57.7 65 72.2
Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps
Wi-Fi 1 10.81 | 10.48 | 10.66 | 10.87 | 10.8 | 10.83 | 10.94 | 10.95
2450 6 11.21 ] 11,79 | 10.84 | 11.2 | 10.89 | 10.78 | 11.1 | 10.96
MHz 11 11.25 11129 | 11.31 | 11.68 | 11.95 | 11.56 | 11.95 | 11.65

Band | Channel

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

13.5 27 40.5 54 81 108 | 1215 | 135
Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps

6 969 | 935 | 922 | 944 | 939 | 887 | 731 | 7.09

Band Channel

Wi-Fi
2450 MHz

Conducted Power (dBm) for 802.11n Mode Data Rates
(40 MHz Channel, 400 ns Guard Interval)
15 30 45 60 90 120 135 150
Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps

6 809 | 791 | 786 | 796 | 738 | 738 | 7.25 | 7.23

Band Channel

Wi-Fi
2450 MHz
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Evaluation of Bluetooth

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

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

Table 1 - Output Power Threadolds for Unlicenved Tramrumitiers
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Per the highlighted criteria:

*The highest output conducted power measured for Bluetooth on the device under test is 11.4 mW [< 12 mW].
*The separation distance between the Bluetooth antenna and the nearest main antenna is 1.4 mm [< 2.5 cm].
*The highest 1-g Body-Worn SAR values for primary transmitters are: GSM 1900 ( 0.13 W/kg ) [ < 1.2 W/kg].

Based on the output power of the Bluetooth transmitter and its antenna separation distance from the primary
antenna, neither stand-alone nor simultaneous SAR measurements are required for the device under test. Pictoral
representation of the antenna locations and separation distance are given in Exhibit 7d.
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6.1 Head Adjacent Test Results

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

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

The SAR measurements were performed using the SAM phantoms listed in section 3.1. Since the same phantoms
and simulated tissue were used for the system accuracy verification and the device SAR measurements, the Z-axis
scans included in Appendix 1 are applicable for verification of simulated tissue depth to be 15.0cm +0.5¢cm.

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

Description Serial f Conversion | Cal Cert
P Number (MHz) Factor pg #
835 5.89 50f11
-Fi 1810 4.89 50f 11

o | o
1950 4,68 50f11
2450 4.35 50f 11
Exhibit 11 Page 10 of 19
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Left Head Cheek Position

Conducted
Output 10g SAR value 1g SAR value
f Power Temp | Drift | Measured | Extrapolated Measured Extrapolate
(MHz2) Description (dBm)
GSM Channel 512 29.81
1900MHz |_Channel 661 30.01
Channel 810 29.87
WI-FI Channel 1 14.51 195 | 0.073 0.046 0.05 0.084 0.08
802.11b Channel 6 14.30 19.1 | 0.155 0.038 0.04 0.068 0.07
1 Mbps Channel 11 14.80 195 | 0.160 0.031 0.03 0.056 0.06
WI-FI Channel 1 15.51 18.9 | -0.097 0.044 0.05 0.083 0.08
802.11b Channel 6 15.28 18.9 | -0.050 0.038 0.04 0.070 0.07
5.5 Mbps Channel 11 15.79 18.9 | 0.029 0.034 0.03 0.063 0.06
WI-EI Channel 1 15.78 18.7 | -0.155 0.045 0.05 0.084 0.09
802.11b Channel 6 15.52 18.8 | -0.092 0.042 0.04 0.078 0.08
11 Mbps Channel 11 15.97 18.8 | 0.004 0.036 0.04 0.065 0.07
WI-FI
802.11n Channel 6 9.69 188 | 0.188 0.012 0.01 0.023 0.02
13.5 Mbps
WIFI +
GSM 1900 0.15 0.26

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

Right Head Cheek Position

Conducted
Output

Tem

10g SAR value

1g SAR value

p | Drift

Measured

Extrapolated

Measured

f Power
(MHz) Description (dBm)
GS Channel 512 29.81

M
1900MHz Channel 661 30.01
Channel 810 29.87
WI-FI Channel 1 14.51
802.11b Channel 6 14.30
1 Mbps Channel 11 14.80

WIFI +
GSM 1900

Extrapolate

0.03
0.14

Table 2: SAR measurement results at the highest possible output power, measured in a head cheek position
against the ICNIRP and ANSI SAR Limit.
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Left Head 15° Tilt Position
Conducted
Output 10g SAR value 19 SAR value
f Power Temp | Drift | Measured | Extrapolated Measured Extrapolate
(MH2z2) Description (dBm)
.y Channel 512 29.81
1900MHz Channel 661 30.01
Channel 810 29.87
WI-FI Channel 1 14.51
802.11b Channel 6 14.30
LMbPS | Gramel 11| 1480
GSM 1900 )

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

Right Head 15° Tilt Position

Conducted
Output 10g SAR value 19 SAR value
f Power Temp | Drift | Measured | Extrapolated Measured Extrapolate
(MH2z2) Description (dBm)
.y Channel 512 29.81
1900MHz Channel 661 30.01
Channel 810 29.87
WI-FI Channel 1 14.51
802.11b Channel 6 14.30
LMbpS |~ Chamel 11| 1480
WIFI +
GSM 1900 0.07 0.12

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

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

The test conditions that produced the highest SAR values in each band are indicated as bold numbers in the
following tables and are included in Appendix 3. All other test conditions measured lower SAR values than those
included in Appendix 3.

A “flat” phantom was for the body-worn tests. This “flat” phantom is made out of 1” thick natural High Density
Polyethylene with a thickness at the bottom equal to 2.0mm. It measures 52.7cm(long) x 26.7cm(wide) x
21.2cm(tall). The measured dielectric constant of the material used is less than 2.3 and the loss tangent is less than
0.0046 all the way up to 2.184GHz.

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

There are no Body-Worn Accessories available for this phone at the time of testing hence the device was tested per
the supplement C testing guidelines for devices that do not have body worn accessories. A separation distance of
15mm between the device and the flat phantom was used for testing body-worn SAR. The device was tested with
the front and back of the device facing the phantom.

In addition to accessory testing, the cellular phone was tested in data mode operations with the front and back of the
phone facing the phantom. For these tests, a separation distance of 25mm between the device and the flat phantom
was used. The device was tested with the front and back of the device facing the phantom.

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

Description Serial f Conversion | Cal Cert
P Number (MHz) Factor pg #
835 5.86 6 of 11
_Fi 1810 4,76 6 of 11
e | snom
1950 4,78 6 of 11
2450 4.19 6 of 11
E-Field Probe
ES3DV3 SN 3183 835 6.15 6 of 11
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MOTOROLA, INC. Portable Cellular Phone SAR Test Report Number: 24330-1F Rev. B

Body-Worn; Front of Phone 15mm from Phantom

10g SAR value

1g SAR value

Measured | Extrapolated

Measured Extrapolate

Conducted

Output

f Power
(MHz) Description (dBm)
GS Channel 512 29.81

M

1900MHz Channel 661 30.01
Channel 810 29.87

WI-FI Channel 1 14.51
802.11b Channel 6 14.30
1 Mbps Channel 11 14.80

WIFI +
GSM 1900

0.05

against the ICNIRP and ANSI SAR Limit.

0.02
0.08

Table 5: SAR measurement results at the highest possible output power, measured in a body-worn position

Body-Worn; Back of Phone 15mm from Phantom

Conducted
Output 10g SAR value 1g SAR value
f Power Temp | Drift | Measured | Extrapolated Measured Extrapolate
(MHz) Description (dBm)
GS Channel 512 29.81
M
1900MHz Channel 661 30.01
Channel 810 29.87
WI-EI Channel 1 14.51 18.9 | -0.093 0.031 0.03 0.057 0.06
802.11b Channel 6 14.30 18.8 -0.152 0.030 0.03 0.056 0.06
1 Mbps Channel 11 14.80 19.3 | -0.122 0.027 0.03 0.052 0.05
WI-FI Channel 1 15.51 18.9 | -0.074 0.032 0.03 0.059 0.06
802.11b Channel 6 15.28 18.9 -0.071 0.030 0.03 0.057 0.06
5.5 Mbps Channel 11 15.79 18.8 | -0.124 0.028 0.03 0.053 0.05
WI-EI Channel 1 15.78 18.6 | -0.153 0.031 0.03 0.057 0.06
802.11b Channel 6 15.52 18.9 -0.182 0.030 0.03 0.055 0.06
11 Mbps Channel 11 15.97 18.6 | -0.110 0.028 0.03 0.054 0.05
WI-FI
802.11n Channel 6 9.69 185 0.016 0.009 0.01 0.017 0.02
13.5 Mbps
WIFI +
GSM 1900 ‘ 0.11 0.19

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

Exhibit 11
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MOTOROLA, INC. Portable Cellular Phone SAR Test Report Number: 24330-1F Rev. B

Body-Worn; GPRS Class 10 Back of Phone 25mm from Phantom

Conducted
Output 10g SAR value 1g SAR value
f Power Temp | Drift | Measured | Extrapolated Measured Extrapolate
(MHz2) Description (dBm)
GPRS Channel 512 29.78
1900MHz Channel 661 30.00
Channel 810 29.86
WI-FI Channel 1 14.51
802.11b Channel 6 14.30
IMD9s [~ Gramel 11| 1480
WIFI +
GPRS 1900 0.08 0.12

Table 7: SAR measurement results at the highest possible output power, measured in a body-worn position
against the ICNIRP and ANSI SAR Limit.

Body-Worn; EDGE Class 10, Back of Phone 25mm from Phantom

Conducted
Output 10g SAR value 1g SAR value
f Power Temp | Drift | Measured | Extrapolated Measured Extrapolate

(MHz2) Description (dBm)
EDGE Channel 512 25.88

DGk [ Cramelool | 2e7 | 15 |06 oo | o002 | oom | om
Channel 810 25.74
WI-FI Channel 1 14.51
802.11b Channel 6 14.30

IMbps [“Grameiti | 1480 | 190 o4 | oos | oot | oos | oo |

WIFI +
EDGE 1900

0.03

0.06

Table 8: 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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MOTOROLA, INC. Portable Cellular Phone SAR Test Report Number: 24330-1F Rev. B

6.3  Mobile Hotspot Test Results

The DUT is capable of functioning as a Wi-Fi to Cellular mobile hotspot. Additional SAR testing was performed
according to the interim test guidelines provided at the October 2010 TCB Workshop. Testing was performed with
a separation of 1 cm between the DUT and the “flat” phantom. The DUT was positioned for SAR tests with the
front and back surfaces facing the phantom, and also with the edges facing the phantom in which the transmitting
antenna is < 2.5 cm from the edge. Each transmit band was utilized for SAR testing, but only the “mode” within
each band that exhibited the highest SAR results from section 6.2 was used.

| L

I
1l
il

i

.ﬁ

B

BTANLAM
antenna
clips
Audio
clips
EGSM/PCSID
CoMD-3COMA

antenna clips

The SAR results shown in tables 9 through 13 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 is 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 test conditions that produced the highest SAR values in each band are indicated as bold numbers in the

following tables and are included in Appendix 4. All other test conditions measured lower SAR values than those
included in Appendix 4.
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MOTOROLA, INC. Portable Cellular Phone SAR Test Report Number: 24330-1F Rev. B

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

21.2 cm(tall).

The simulated tissue depth was verified to be 15.0 cm + 0.5 cm for frequencies below 3 GHz, , 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

phone.

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

measurements:
L Serial Conversion Cal Cert
e ) Number (MHz) Factor pg #
E-Field Probe 3183 1810 4,76 6 of 11
ES3DV3 2450 4.36 6 of 11
Mobile Hotspot, Bottom Edge of Phone 10 mm from Phantom
; 10 g SAR value 1 g SAR value
(MLZ) Mode ABCigseST)yr/y Channel Temp Drift Measured Extrapolated Measured Extrapolated
GPRS 1900 >12
1880 Class 10 SNN5843A | 661 0.0288 | 0.113 0.197
810 | | |

Table 9: SAR measurement results at the highest possible output power, measured against the ICNIRP and

ANSI SAR Limit.

Mobile Hotspot, Right Edge of Phone 10 mm from Phantom

f Mode Battery/ |~ iner| Temp | Drift 10 g SAR value 19 SAR value
(MHz) Accessory (°C) (dB) M\e:;ted Extr\:/rl)lc()ated M\el?litw Extl\':/[/)lc()ated
512
1880 GFC"Tassslfgo' SNN5843A | 661 -0.0362| 0.055 [ 006 | 00311 [ 0.09 |
810 | | |

Table 10: SAR measurement results at the highest possible output power, measured against the ICNIRP and

ANSI SAR Limit.
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Mobile Hotspot, Left Edge of Phone 10 mm from Phantom
i 10 g SAR value 1 g SAR value
(MLZ) Mode ::igsil;yl'/y Channel G Dz Mea.ized Extra[;:()ated Meajzed Extra[;:()ated
GPRS 1900 212 ‘ ‘ ‘
1880 Class 10 SNN5843A [ 661 -00547| 0087 | 009 | 015 | 015 |
80 P
1 | | |
2450 | 802.11b, 1 Mbps | SNN5893A 6 19.2 -0.273 0.0224 0.02 0.042 0.04
11 18.7 -0.159 | 0.0215 0.02 0.0408 0.04

Table 11: SAR measurement results at the highest possible output power, measured against the ICNIRP and
ANSI SAR Limit.

Mobile Hotspot, Front of Phone 10 mm from Phantom

f Battery/ Temp Drift 10 g SAR value 1 g SAR value
(MH2) Mode Accessory Channel ¢C) (dB) Meaiz ed Extrapoated Meajz ed Extrapoated
GPRS 1900 212 | | |
1880 Class 10 SNN5843A [ 661 0.0197 | 0.162 0.264
810 \ \ \
1 | | |
2450 | 802.11b, 1 Mbps | SNN5893A 6 18.7 -0.182 | 0.0154 0.02 0.0264 0.03
11 18.7 |-0.0533 ] 0.015 0.02 0.0261 0.03

Table 12: SAR measurement results at the highest possible output power, measured against the ICNIRP and
ANSI SAR Limit.

Mobile Hotspot, Back of Phone 10 mm from Phantom
E Battery/ Drift 10 g SAR value 1 g SAR value
(MH2) Mode Accessory Channel (dB) Mea.jt ed Extrapoated Mea.jt ed Extrapoated
| | |
GPRS 1900,

1880 Class 10 SNN5843A

2450 | 802.11b, 1 Mbps | SNN5893A 6 18.3 -0.31 0.0371 0.04 0.0733 0.08
11 18.3 -0.62 0.0348 0.04 0.0697 0.08

Table 13: SAR measurement results at the highest possible output power, measured 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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FCC ID: IHDT56MC1

Date/Time: 2/11/2011 7:06:16 AM

DUT: Dipole 1800 MHz; Type: D1800V2; Procedure Notes: 1800 MHz System Performance Check /
Dipole Sn# 279tr; PM1 Power = 200 mW
Sim.Temp@ meas = 19.0*C; Sim.Temp@ SPC = 19.0*C; Room Temp@ SPC = 20.1*C

Communication System: CW - Dipole; Frequency: 1800 MHz; Duty Cycle: 1:1
Medium: VALIDATION Only; Medium parameters used: f = 1800 MHz; ¢ = 1.38 mho/m; ¢, = 40.3; p

= 1000 kg/m?3
DASY4 Configuration:

Probe: ES3DV3 - SN3124; ConvF(4.89, 4.89, 4.89); Calibrated: 8/11/2010

Sensor-Surface: 4mm (Mechanical Surface Detection)

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

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

Daily SPC Check/Dipole Area Scan (9x4x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 8.95 mW/g

Daily SPC Check/0-Degree 5x5x7 Cube (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 74.1 VV/m; Power Drift = 0.039 dB

Peak SAR (extrapolated) = 14.6 W/kg

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

Maximum value of SAR (measured) = 8.92 mW/g

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

dz=5mm
Maximum value of SAR (measured) = 9.08 mW/g

1800 MHz Val 2/11
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FCC ID: IHDT56MC1

Date/Time: 2/13/2011 5:27:05 AM

DUT: Dipole 1800 MHz; Type: D1800V2; Procedure Notes: 1800MHz System Performance Check /
Dipole Sn# 272tr; PM1 Power = 200mW
Sim.Temp@ meas = 18.8*C; Sim.Temp@ SPC = 18.8*C; Room Temp@ SPC = 20*C

Communication System: CW - Dipole; Frequency: 1800 MHz; Duty Cycle: 1:1
Medium: VALIDATION Only; Medium parameters used: f = 1800 MHz; ¢ = 1.37 mho/m; ¢, = 39.6; p

= 1000 kg/m?3
DASY4 Configuration:

Probe: ES3DV3 - SN3124; ConvF(4.89, 4.89, 4.89); Calibrated: 8/11/2010

Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: R#4 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-
1250;

e 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) = 6.57 mW/g

Daily SPC Check/0-Degree, 5x5x7 Cube (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 81.7 VV/m; Power Drift =-0.072 dB

Peak SAR (extrapolated) = 14.2 W/kg

SAR(1 g) = 7.87 mW/g; SAR(10 g) = 4.15 mW/g

Maximum value of SAR (measured) = 8.82 mW/g

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

dz=5mm
Maximum value of SAR (measured) = 8.87 mW/g

1800 MHz Val 2/13
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FCC ID: IHDT56MC1

Date/Time: 2/23/2011 11:43:47 AM

DUT: Dipole 2450 MHz; Type: D2450V2; Procedure Notes: 2450 MHz System Performance Check /
Dipole Sn# 766; PM1 Power = 200 mW
Sim.Temp@ meas = 19.3*C; Sim.Temp@ SPC = 19.2*C; Room Temp@ SPC = 20.3*C

Communication System: CW - Dipole; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium: VALIDATION Only; Medium parameters used: f = 2450 MHz; ¢ = 1.85 mho/m; ¢, = 35.5; p

= 1000 kg/m?3
DASY4 Configuration:

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

Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: R#4 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-
1250;

e 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) = 11.1 mW/g

Daily SPC Check/0-Degree, 5x5x7 Cube (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 79.2 VV/m; Power Drift = 0.032 dB

Peak SAR (extrapolated) = 23.6 W/kg

SAR(1 g) = 11.3 mW/g; SAR(10 g) = 5.22 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

2450 MHz Val 2/23
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FCC ID: IHDT56MC1

Date/Time: 2/24/2011 9:24:18 AM

DUT: Dipole 2450 MHz; Type: D2450V2; Procedure Notes: 2450 MHz System Performance Check /
Dipole Sn# 766; PM1 Power = 200 mW
Sim.Temp@ meas = 19.0*C; Sim.Temp@ SPC = 19.1*C; Room Temp@ SPC = 20.1*C

Communication System: CW - Dipole; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium: VALIDATION Only; Medium parameters used: f = 2450 MHz; ¢ = 1.86 mho/m; ¢, = 35.9; p

= 1000 kg/m?3
DASY4 Configuration:

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

Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: R#4 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-
1250;

e 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) = 9.08 mW(/g

Daily SPC Check/0-Degree, 5x5x7 Cube (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 85.8 VV/m; Power Drift = -0.058 dB

Peak SAR (extrapolated) = 23.8 W/kg

SAR(1 g) =11.4 mW/g; SAR(10 g) = 5.29 mW/g

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

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

dz=5mm
Maximum value of SAR (measured) = 13.0 mW/g

2450 MHz Val 2/24
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2450 MHz Val 2/24



Date/Time: 5/10/2011 6:22:47 AM

Test Laboratory: Motorola 1800 MHz System Performance Check

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

Procedure Notes: PM1 Power = 200 mW Refl.Pwr PM3 = -25.30 dB Sim.Temp@SPC = 19.85C Room Temp @ SPC
=20.25C

Communication System: CW - Dipole; Frequency: 1800 MHz; Communication System Channel Number: 8; Duty
Cycle: 1:1

Medium: Validation *HEAD Tissue* ; Medium parameters used: f = 1800 MHz; ¢ = 1.37 mho/m; & = 38.4; p = 1000

ka/ m°

DASY4 Configuration:

Probe: ES3DV3 - SN3183; ConvF(5.05, 5.05, 5.05); Calibrated: 7/14/2010
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

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

Daily SPC Check/Dipole Area Scan (9x4x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 6.88 mW/g

Daily SPC Check/0-Degree 5x5x7 Cube (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 77.5 VV/m; Power Drift = 0.075 dB

Peak SAR (extrapolated) = 13.7 W/kg

SAR(1 g) = 7.45 mW/g; SAR(10 g) = 3.94 mW/g

Maximum value of SAR (measured) = 8.29 mW/g

Daily SPC Check/Z-Axis Retraction (1x1x31): Measurement grid: dx=20mm, dy=20mm, dz=5mm
Maximum value of SAR (measured) = 8.47 mW/g
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Date/Time: 5/10/2011 6:21:24 PM

Test Laboratory: Motorola 2450 MHz System Performance Check

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

Procedure Notes: PM1 Power = 200 mW Refl.Pwr PM3 = -24.05 dB Sim.Temp@SPC = 19.2C Room Temp @ SPC =
20.2C

Communication System: CW - Dipole; Frequency: 2450 MHz; Communication System Channel Number: 11; Duty
Cycle: 1:1

Medium: Validation *BODY Tissue* ; Medium parameters used: f = 2450 MHz; ¢ = 2.04 mho/m; & = 47.6; p = 1000

ka/ m>

DASY4 Configuration:

e Probe: ES3DV3 - SN3183; ConvF(4.36, 4.36, 4.36); Calibrated: 7/14/2010
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

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

Daily SPC Check/Dipole Area Scan (9x4x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 10.5 mW/g

Daily SPC Check/0-Degree 5x5x7 Cube (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 74.6 VV/m; Power Drift = -0.008 dB

Peak SAR (extrapolated) = 22.8 W/kg

SAR(1 g) = 10.8 mW/g; SAR(10 g) = 4.91 mW/g

Maximum value of SAR (measured) = 12.3 mW/g

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

10of2 5/12/2011 11:43 AM
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Appendix 2

SAR distribution plots for Phantom Head Adjacent Use
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FCC ID# IHDT56MC1

Date/Time: 2/13/2011 5:51:33 AM

Serial: '860403000051321; Procedure Notes: Pwr Step: 0; Battery Model #: SNN5843A; DEVICE
POSITION: CHEEK

Communication System: GSM 1900; Frequency: 1880 MHz; Communication System Channel
Number: 661; Duty Cycle: 1:8.3
Medium: Regular Glycol Head 1750/1880; Medium parameters used: f = 1880 MHz; ¢ = 1.45 mho/m;

&, = 39.3; p = 1000 kg/m®

DASY4 Configuration:

Probe: ES3DV3 - SN3124; ConvF(4.89, 4.89, 4.89); Calibrated: 8/11/2010

Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: R#4 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-
1250;

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

Left Head Template/Area Scan - Normal (15mm) (7x17x1): Measurement grid: dx=15mm,
dy=15mm
Maximum value of SAR (measured) = 0.182 mW/g

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

Reference Value = 9.93 VV/m; Power Drift = 0.516 dB

Peak SAR (extrapolated) = 0.282 W/kg

SAR(1 g) =0.174 mW/g; SAR(10 g) = 0.100 mW/g

Maximum value of SAR (measured) = 0.192 mW/g

Cheek GSM 1900



FCC ID# IHDT56MC1

Date/Time: 2/13/2011 6:09:50 AM

Serial: '860403000051321; Procedure Notes: Pwr Step: 0; Battery Model #: SNN5843A; DEVICE
POSITION: TILT

Communication System: GSM 1900; Frequency: 1880 MHz; Communication System Channel
Number: 661; Duty Cycle: 1:8.3
Medium: Regular Glycol Head 1750/1880; Medium parameters used: f = 1880 MHz; ¢ = 1.45 mho/m;

&, = 39.3; p = 1000 kg/m®

DASY4 Configuration:

Probe: ES3DV3 - SN3124; ConvF(4.89, 4.89, 4.89); Calibrated: 8/11/2010

Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: R#4 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-
1250;

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

Left Head Template/Area Scan - Normal (15mm) (7x17x1): Measurement grid: dx=15mm,
dy=15mm
Maximum value of SAR (measured) = 0.079 mW/g

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

Reference Value = 7.56 VV/m; Power Drift = 0.052 dB

Peak SAR (extrapolated) = 0.116 W/kg

SAR(1 g) = 0.077 mW/g; SAR(10 g) = 0.049 mW/g

Maximum value of SAR (measured) = 0.083 mW/g

Tilt GSM 1900



FCC ID: IHDT56MC1

Date/Time: 2/24/2011 2:07:32 PM

Serial: '860403000051321; Procedure Notes: Pwr Step: continuous; Battery Model #: SNN5843A,;
DEVICE POSITION: CHEEK; Data Rate: 11 Mbps

Communication System: Wi-Fi 2450; Frequency: 2412 MHz; Communication System Channel
Number: 1; Duty Cycle: 1:1
Medium: 2450 Glycol Head; Medium parameters used: f = 2450 MHz; ¢ = 1.86 mho/m; ¢ = 35.9; p =

1000 kg/m?3
DASY4 Configuration:

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

Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: R#4 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-
1250;

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

Left Head Template/Area Scan - Normal (15mm) (7x17x1): Measurement grid: dx=15mm,
dy=15mm
Maximum value of SAR (measured) = 0.093 mW/g

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

Reference Value = 6.70 V/m; Power Drift = -0.155 dB

Peak SAR (extrapolated) = 0.151 W/kg

SAR(1 g) = 0.084 mW/g; SAR(10 g) = 0.044 mW/g

Maximum value of SAR (measured) = 0.095 mW/g

Cheek 2450 MHz



FCC ID: IHDT56MC1

Date/Time: 2/23/2011 3:47:21 PM

Serial: '860403000051321; Procedure Notes: Pwr Step: continuous; Battery Model #: SNN5843A,;
DEVICE POSITION: TILT; Data Rate: 1 Mbps

Communication System: Wi-Fi 2450; Frequency: 2462 MHz; Communication System Channel
Number: 11; Duty Cycle: 1:1
Medium: 2450 Glycol Head; Medium parameters used: f = 2450 MHz; ¢ = 1.85 mho/m; ¢ = 35.5; p =

1000 kg/m?3
DASY4 Configuration:

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

Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: R#4 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-
1250;

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

Right Head Template/Area Scan - Normal (15mm) (7x17x1): Measurement grid: dx=15mm,
dy=15mm
Maximum value of SAR (measured) = 0.036 mW/g

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

Reference Value = 3.75 V/m; Power Drift = -0.157 dB

Peak SAR (extrapolated) = 0.068 W/kg

SAR(1 g) = 0.035 mW/g; SAR(10 g) = 0.017 mW/g

Maximum value of SAR (measured) = 0.040 mW/g

Tilt 2450 MHz
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Appendix 3

SAR distribution plots for Body Worn Configuration
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FCC ID# IHDT56MC1

Date/Time: 2/11/2011 11:34:19 AM

Serial: '860403000051321; Procedure Notes: Pwr Step: 0; Battery Model #: SNN5843A; DEVICE
POSITION: Back of Phone 15mm away from phantom

Communication System: GSM 1900; Frequency: 1880 MHz; Communication System Channel
Number: 661; Duty Cycle: 1:8.3
Medium: Regular Glycol Body 1750/1880; Medium parameters used: f = 1880 MHz; ¢ = 1.59 mho/m;

e, = 51.8; p = 1000 kg/m®

DASY4 Configuration:

Probe: ES3DV3 - SN3124; ConvF(4.76, 4.76, 4.76); Calibrated: 8/11/2010

Sensor-Surface: 4mm (Mechanical Surface Detection)

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

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

Amy Twin Phone Template/Area Scan - Normal Body (15mm) (13x7x1): Measurement
grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.136 mW/g

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

Reference Value = 9.18 VV/m; Power Drift = 0.017 dB

Peak SAR (extrapolated) = 0.215 W/kg

SAR(1 g) = 0.133 mW/g; SAR(10 g) = 0.083 mW/g

Maximum value of SAR (measured) = 0.142 mW/g

Body GSM 1900



FCC ID: IHDT56MC1

Date/Time: 2/23/2011 10:26:32 PM

Serial: 860403000051321; Procedure Notes: Pwr Step: continuous; Battery Model #:
SNN5843A; DEVICE POSITION: Back of Phone 15mm from Flat Phantom; Data Rate: 5.5 Mbps

Communication System: Wi-Fi 2450; Frequency: 2412 MHz; Communication System Channel
Number: 1; Duty Cycle: 1:1
Medium: 2450 Glycol Body; Medium parameters used: f = 2450 MHz; ¢ = 2.02 mho/m; ¢, = 48.1; p =

1000 kg/m?3
DASY4 Configuration:

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

Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: R4 : Sect.1, Amy Twin, Rev.3 (3-Feb-10); Type: Amy Twin Flat; Serial: n/a;

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

Amy Twin Phone Template/Area Scan - Full Body (15mm) (18x8x1): Measurement grid:
dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.063 mW/g

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

Reference Value = 4.50 VV/m; Power Drift =-0.074 dB

Peak SAR (extrapolated) = 0.114 W/kg

SAR(1 g) = 0.059 mW/g; SAR(10 g) = 0.032 mW/g

Maximum value of SAR (measured) = 0.065 mW/g

Body 2450 MHz
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Mobile Hotspot Configuration
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Date/Time: 5/10/2011 1:59:33 PM

Test Laboratory: Motorola Gsm 1900 MHz WiFi Hotspot Mode

DUT: Serial: '860403000051321; FCC ID: IHDT56MC1

Procedure Notes: Pwr Step: 0,0 Test Position = back of phone 10mm from phantom

Communication System: GPRS 1900 - Class 10; Frequency: 1880 MHz; Communication System Channel Number:
661; Duty Cycle: 1:4.15

Medium: Regular Glycol Body 1750/1880; Medium parameters used: f = 1880 MHz; ¢ = 1.59 mho/m; &r = 50.8; p =

1000 kg/m®
DASY4 Configuration:

Probe: ES3DV3 - SN3124; ConvF(4.76, 4.76, 4.76); Calibrated: 8/11/2010
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

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

Amy Twin Phone Template/Area Scan - Normal Body (15mm) (13x7x1): Measurement grid: dx=15mm,
dy=15mm
Maximum value of SAR (measured) = 0.484 mW(/g

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

Reference Value = 17.4 VV/m; Power Drift = 0.003 dB

Peak SAR (extrapolated) = 0.772 W/kg

SAR(1 g) = 0.474 mWI/g; SAR(10 g) = 0.294 mW/g

Maximum value of SAR (measured) = 0.508 mW/g

1ofl 5/12/2011 11:27 AM



Date/Time: 5/10/2011 11:09:59 PM

Test Laboratory: Motorola 2450 MHz WiFi Hotspot Mode

DUT: Serial: '860403000051321; FCC ID: IHDT56MC1

Procedure Notes: Pwr Step: 802.11b 1Mbps Test Position: Back of Phone 10mm from Phantom

Communication System: Wi-Fi 2450; Frequency: 2462 MHz; Communication System Channel Number: 11; Duty
Cycle: 1:1

Medium: 2450 Glycol Body; Medium parameters used: f = 2450 MHz; ¢ = 2.04 mho/m; & = 47.6; p = 1000 kg/m3
DASY4 Configuration:

Probe: ES3DV3 - SN3183; ConvF(4.36, 4.36, 4.36); Calibrated: 7/14/2010
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

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

Amy Twin Phone Template/Area Scan - Normal Extended Body (10mm) (24x10x1): Measurement
grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 0.079 mW/g

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

Reference Value = 4.88 VV/m; Power Drift = -0.620 dB

Peak SAR (extrapolated) = 0.137 W/kg

SAR(1 g) =0.070 mW/g; SAR(10 g) = 0.035 mW/g

Maximum value of SAR (measured) = 0.080 mW(/g
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Appendix 5

Measurement Uncertainty Budget
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Measurement System

Probe Calibration E.2.1 5.9 N 1.00 1 1 5.9 5.9 0
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 E23]| 1.0 R 1.73 1 1 0.6 0.6 0
Linearity E24 | 4.7 R 1.73 1 1 2.7 2.7 0
System Detection Limits E.2.5 1.0 R 1.73 1 1 0.6 0.6 0
Readout Electronics E.2.6 0.3 N 1.00 1 1 0.3 0.3 o0
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 o0
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 o0
RF Ambient Conditions -

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

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

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

int., avg.) E.5 3.4 R 1.73 1 1 2.0 2.0 0
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 o0
Phantom and Tissue

Parameters

Phantom Uncertainty E.3.1 4.0 R 1.73 1 1 2.3 2.3 )
Liguid Conductivity (target) E32 | 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 o0
Combined Standard

Uncertainty RSS 11.1 10.8 411
Expanded Uncertainty

(95% CONFIDENCE LEVEL) =2 22.2 21.6

Exhibit 11
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zoughausstrasse 43, 8004 Zurich, Switzetland

Sehweizerischar Kalibrierdienst
Servica sulase d'étalonnage
Servizio svlzzero dl faratura
Swiss Calibralion Service

Acoredited by the Swiss Acaredilation Service (SAS) Acereditation No SCS 108
The Swiss Accreditation Service is one of the signatories 10 the EA
Multllateral Agreament for the recognition of calibration cerlificates

ctient  : Motorola MDb g -Certificate No: D2450V2-766_Qct10
CALIBRATION CERTIFICATE 1
Cibject | D2450V2 - SN: 766

Calibration procedure(s) QA CAL-05.v7

E'Calibration procedure for dipale validation kits '

Calibralian date: :QOctober 13, 2010

Thiz calibration cedificate doouments tha iraceabilily to national standards, which realize the physical vnits of measuremants (51,
The measurements and the uncertainiies with confidence prabability are glven on the fallowing pages and are part of the cerlificate.

All calibrations have beon conducled In e clozed [aboratory [achity: environmenl temperature {22 + 3)°C and humidity < 70%.

Calibralion Eguipmant used (MR TE critical for callbralion}

Primary Standards {1D# Cal Date {Oertificale No.) Scheduled Galibralion

Pawer meter EPM-4424 GB3TA80704 06-Dot- 10 {No. 217-01266) Qct-11

Fowor sansor HP B4814 LS37292783 0g-Cot-10 (Mo, 217-01266) Ooct-11

Refarence 20 dB Altenuator SN; 5086 (20g) 20-Mar-10 (No. 217-01158}) Mar-iil

Type-BN migmateh cambinalion SN: 50 7.2 / DB327 30-Mar-10 (Mo_ 217-01182} Mar-11

Rcksrenca Probe ES3DVA SN: 3205 30-Apr-10 (Mo, ES3-8205_Aprid) Apr-11

DAE4 SN 601 10-Jun-19 {No, DAE4-631_Jun10) Jun-11

Sccondary Standards Do Check Date (in house) Scheduled Check

Pover sensor HP 84814 MY41092317 1B-Oat-02 {in hausa check Oot-08) in housa check: Oct-11

RF gonorator R&S SMT-06 100005 4-Ang-89 (in house check Oat-03) In hauss chack: Oct-11

Network Analyzer HP 8753E US37290555 54206 18-0ct-01 (in house check Oot-140) In house check: Oct-11
tMame Fungtion Signatuis

Catibrated by:  Dimca Nioy Laharatory Technlcian OU M"' '
Approved by:  Katja Pokovla Tachnlcal Manager s "":;// .

lesusd: Oclobar 14, 2010

| This cafivation cerfllicale shail not be repraduced except in full without written approval of the laboratory.

Cerlilicate Na: D2450V2-766_Cct10 Pago 1 of 6



Calibration Laboratory of \\:\};_z/i/

Schwelzerischer Kallbrierdlensat

' = ’fl
Schmid & Partniar ﬂ-.____,,-"'}a Service sulsse d'élalannage
Engineermg AG ";-";":“::“'E Sarvizle sylzzero di faratura
Zoughausstrasse 43, 8004 Zurich, Swhzerland '-4,,,6:\‘\\“\\‘ Swilss Calibrailan Service
Il
Accradited by the Swiss Aceraditation Savice (SAS) Accreditation No.; SCS 108

The Swiss Agereditation Service is one of the slgnataries to the EA
Muitilateral Agreement for the recognllion of callbratian certificales

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NOBM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEEE Sid 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specilic Abscrption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

by [EC 82209-1, "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 Communicaticns Commission Office of Engineering & Technology (FCC QET),
“Evaluating Compliance with FCC Guidslines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Davices 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 and
of the cettificate. All figures stated in the cenrtificate are valid at the frequency indicated.

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

Feed Point Impedance and Heturn Loss: These parameters are measured with the dipole
positioned under the liquid filed 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 uncerainty required.

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

Cerificate No: D2450V2-766_0ct10 Page 2 of 6



Measurement Conditions

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

DASY Version DASYS Vh2.2
Extrapolation Advanced Extrapolation
Phantom Modufar Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolutlon dx, dy, dz =5 mm
Frequency 2450 iMHz = 1 MHz
Head TSL parameters
The following parameters and calculations were appied.
Temperature Parmittivity Conduetivity
Naminal Head TSL parameters 22.0°C 38.2 1.80 mho/m
Tﬂeasurad Head TSL parameters (22002} °C 383+6% 1.71 mho/m £ 8%
Head TSL tempereture durlhg test {(21.4 20.2)°C
SAR result with Head TSL
SAR averaged over 1 em® (1 g} of Head TSL Condition
SAR measurad 250 mW inpul power 128mW/g
SAR normalized normalized 1o 1W 51.2mW/g

SAR for nominal Head TSL parameters

normalized to W

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

SAR averaged over 10 cm® (10 g} of Head TSL condition
SAR measurcd 250 mwW input power E.98 mW /g
SAR normalized nermalized 1a W 23.9mW/g

SAR for nominal Head TSL parameters

normalized to 1W

24.0 mW /g + 16.5 % {k=2)

Cartificats Mo: D2450v2-766_Coti10
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Appendix

Antenna Parameters with Head TSL

Impadancs, transtormead to feed point 218+ 070
Betlurn Loss -33.3dB

General Antenna Parameters and Design

rElectrical Delay {one diraclion) 1.1668 ns

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

Tha dipale is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
sacand arm of the dipole. The antenna is tharefore short-cireuited for DC-signals.

No excessive force must be applied to the dipele arms, becauss they might bend or the soldered cenneclions near the
feedpolnt may be damaged.

Additional EUT Data

I_Manufactured by SPEAG
Manufactured on August 10, 2004

Cedificate No: D2450V2-766 Cct10 Paged of 6




DASY5 Validation Report for Head TSL
Date/Time: 13.10.2010 14:19:04

Test Taboratary: SPEAG, Zurich, Swilzerland
DUF: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:766

Communication System: CW, Lrequency: 2450 MHz; Duty Cycle: 1:1

Mediun: HSLL U2 BB

Medium parameters uscd: £=2450 MHz; 6 = 1,71 mho/in; & = 38.4; p = 1000 kg;‘ma
Phanton section; Flat Scction

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

DASYS Configuration:
« FProbe: ES3DV3 - SN3205; ConvF(4.53, 4.53, 4.53); Calibrated: 30.04.2010
v Sensor-Swiface: 3Imm (Mechanical Surface Detestion)
s Elcctronics: DAE4S Sn601; Calibrated; 10,06.2010
+  Phantom: Flat Phantom 5.0 {front); Type: QDDOOPS0AA; Serial: 1001
»  Measuremenl SW: DASYSZ, V52.2 Build O, Version 52.2.0 (163)
» Tosiprocessing SW: SEMCAD X, V14.2 Build 2, Version 14.2.2 {1683)

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probc)/Zoom Scan (7x7x7) /Cube §; Mcasurement
grid: dx=5rom, dy=5mnm, dz=3mm

Reference Value = 130.6 Vi, Power Drifl = 0.045 dB

Peak SAR (extrapoiated) = 26 Wikg

SAR(L g) = 12,8 mW/g; SAR(10 2) = 5.98 mW/g

Maximum valuc of SAR (measured) = 16 mW/g

0dB = 1tmW/g

Cartilicate No, D2450VE-766_0Oct10 Page 5 of 6



Impedance Measurement Plot for Head TSL
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zoughausstrasse 43, 8004 Zurich, Switzerland

Schwelzerischer Kallbrlerdlenst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibratlon Service

Accredited by the Swiss Acereditalion Servica (SAS) Accreditation Ne.: SCS 108

The Swiss Accreditation Service |s one of the slgnatorles to the EA
Multllateral Agreement for the recognition of calibration ecertificates

Client Motorola MDb Certificate No: D2450V2-740_Mar11

CALIBRATION CERTIFICATE

Objact D2450V2 - SN: 740

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

Calibration procedura(s)

Callbration date:

March 17, 2011

Calibration Equipment used (M&TE critical for callbration)

This callbration certificate documents tho traceabllity to national standards, which realize the physical units of measuraments (SI).
The measuraments and the uncertainties wilth conlidence probabilily are givan on the following pages and are part of the cerlificate.

All ealibrations have boen conducted in the closed laboratory facllity: environment temparature (22 + 3)°C and humidity < 70%.

This calibralion cerlificate shall not be reproduced except In full without written approval of the laboralory.

Primary Standards ID# Cal Date (Cerlificate No.) Scheduled Calibration
Power meter EPM-442A GB37480704 06-Ocl-10 (No. 217-012686) Oct-11
Power sensor HP B4B1A Us37292783 06-Oct-10 (No. 217-01266) Oct-11
Relarence 20 dB Attenuator SN: 5086 (20g) 30-Mar-10 (No. 217-01158) Mar-11
Type-N mismatch combination SN: 5047.2/ 086327 30-Mar-10 (No. 217-01162) Mar=11
Refarence Probe ES3DV3 5N: 3205 30-Apr-10 (No. ES3-3205_Apr10) Apr-11
DAE4 SN: 601 10-Jun-10 (Mo. DAE4-601_Jun10) Jur-11
Secondary Slandards 1D # Check Date (In house) Scheduled Check
Powar sansor HP 84B1A MY41082317 18-0e¢l-02 {in house chack Oct-08) In house chack: Oat-11
RF generator R&S SMT-06 100005 4-Aug-99 (in house check Oct-08) In house check: Oct-11
Network Analyzer HP 8753E US37390585 54208 18-O¢t-01 {in house check Oct-10) In house check: Oct-11

Name Function Sigrature
Callbratad by: Claudio Loubler Laboratory Technlclan

Jh A_ ‘

Approved by: Kalja Pokavic Technical Manager

=

Issued: March 21, 2011

Cerlificate No: D2450V2-740_Marii
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Calibration Laboratory of s,

Schwelzeriachar Kallbrierdianst

. e
Schmid & Partner i ‘“"—’”"Ei Service sulsse d'étalonnage
Engineering AG T Servizio svizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland A H;F\:\\“\‘-‘ Swiss Calibration Service
falyy | WY
Accradiled by the Swiss Accraditation Sarvice (SAS) Accradilation Ne.: SCS 108

Tha Swiss Accreditation Service Is ona of the signatories to the EA
Multilateral Agraement for the recognition of callbration cerlificates

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) |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

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

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

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

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the cetrtificate 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.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS V52.6.2
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipaole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dy, dy, dz =5 mm

Frequency 2450 MHz + 1 MHz

Head TSL parameters
The following paramelers and calculations were applied.

Temperature Permittivity Conductivity

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

Measured Head TSL parameters (22.0+0.2) °C 38.7+6% 1.72 mho/m + 6 %

Head T5L temperature during test (22.0 £0.2)°C =zen
SAR result with Head TSL

SAR averaged aver 1 em? (1 g) of Head TSL Condition

SAR measurad 250 mW input power 132mW/g

SAR normalized normalized to 1W 52.8mW/g

SAR for nominal Head TSL parameters normallzed to 1W 53.8 MW /g = 17.0 % (k=2)

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

SAR measured 250 mW input power 616 MW /g

SAR normalized normalized to 1W 246 mW /g

SAR for nominal Head TSL parameters normalized to 1W 24.8 mW /g £ 16.5 % (k=2)

Cerlificate No: D2450V2-740 Mar11 Page 3of 8



Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 52.7 1.95 mha/m
Measured Body TSL parameters (22.0+02)°C 51.5+6% 1.92 mho/m + 6 %
Body TSL temperature during test (22.0£0.2)°C

SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW Input power 128 mW /g
SAR normalized normalized to 1W 51.2mW/g

SAR for nominal Body TSL parameters

normalized to 1W

51.3 mW /g £ 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 588mW/g
SAR normalized normalized to 1W 23.5mW/g

SAR for nominal Body TSL parameters

naormalized 1o 1W

235 mW/ g £16.5 % (k=2)

Certificate No: D2450V2-740_Mar11
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Appendix
Antenna Parameters with Head TSL

Impedance, (ransformed to feed point 5330 +26jQ
Return Loss -27.7dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4890 +5.3Q
Relurn Loss -253dB

General Antenna Parameters and Design

Electrical Dalay (one direction) 1.164 ns

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

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

Mo excessive farce must be applied to the dipole arms, because thay might bend or the soldered connectlions near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on September 18, 2003

Centlficate 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: f = 2450 MHz; o = 1.72 mho/m; & = 38.7; p = 1000 I-:qs,;/m'ql
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
e Sensor-Surface: 3mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 10.06.2010
* Phantom: Flat Phantom 5.0 (front); Type: QDOO0OP50AA; Serial: 1001
o Measurement SW: DASYS52, V52.6.2 Build (424)

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

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

—0

(= -4.44

-8.87

-13.191

-17.74

-22.18

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 U12 BB _
Medium parameters used: { = 2450 MHz; 6 = 1.92 mho/m; g, = 51.5; p= 1000 kg:’m"

Phantom section: Flat Section
Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration:
o Probe: ES3DV3 - SN3205; ConvF(4.31,4.31, 4.31); Calibrated: 30.04.2010

Sensor-Surface: 3mm (Mechanical Surface Detection)

¢ Electronics: DAE4 Sn601; Calibrated: 10.06.2010

¢ Phantom: Flat Phantom 5.0 (back); Type: QDO00P50AA; Serial: 1002
e 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(] g) = 12.8 mW/g; SAR(10 g) = 588 mW/g

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

-A.36
=B.7d
-13.09

-17.46

-21.82

0 dB = 16.850mW/g

———c———— —
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Impedance Measurement Plot for Body TSL
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Object -D1900V2 - SN: 524

QA CAL-05.v7
‘Calibration procedure for dipole validation kits

Calibratian procadura(s)

Calibration dats:

‘Qotober 13, 2010

This calibrallon cerificate documents the traceability o national standards, which reslize the physical units of measuremants (S1).
Thie measurements and the encerlginties with confidence probabilily are given an1he follewing pages and are parl of tha canificate.

All palibradions have been conducled In the closed laboratony Fasility: anvironmanl temperalore (22 + 3)°C and humidily < 70%.

Galibrertion Equipment used (M&ETE critical for catibratlon)

Primary Standards

Power meler €PM-442A
Power sensor HP B4R1A
Aaferance 20 db Attenuator
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Power sensor HP 84814
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Calibration Laboratory of
Schmid & Pariner
Engineering AG

Zaughausstrasso 43, 8004 Zuslch, Switzerland

Schwelzerischer Kallbrierdienst
Service suisse 'étalonnage
Servizlo svizzaro di taratura
Swias Callbration Service

Accrediled by the Swiss Accreditation Service {(SAS) Accreditation No.: SCS 108
The Swisse Accredation Service fa ane of the slgnateries to the EA
Multilateral Agreement for the recognilion of calibration cerfificates

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-

b)

Averaged Specific Absorption Rate (SAR}) in the Human Head from Wirsless
Communications Devices: Measurement Technigues”, 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 {0 & GHz)",
February 2006

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

Additional Documentaticn:

d)

DASY4/5 System Handbook

Methods Applied and Interpretatlon 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 orjented
parallel to the body axis.

Feed Foint Impedance and Relurn Loss: These parameters are measured with the dipole
positioned under the liguid filled phantom. The impedance stated is transfarmed from the
measurement at the SMA connector 1o the feed point. The Return Loss ensures low
reflected power. No uncetainty required.

Eiectrical Delay: One-way delay between the SMA connector and the antenna feed point.
Nec uncertainty required.

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

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

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

Certilicate No: B1800V2-524. Ocl1(} Page2of 6



Measurement Conditions

DASY systam conliguration, as far as not given on page 1.

BASY Version DASY5 Va2.2
Extrapolation Advanced Exirapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dy, dy,dz =5 mm

Fraquancy

1800 MHz + 1 MHz

Head TSL parameters

The following parameters and caleulations ware applied.

Temperature Permittivity Conductivity
Mominal Head TEL parameters 22.0°C 40.0 1.40 mhoft
Measwred Head TSL parameters {22.0£0.2)°C B9 +6% 138 mho/m £ 6 %
Head TSL temperature durlng test {21.520.2)°C

SAR result with Head TSL

SAR averagad over 1 em® {1 g) of Head TSL Canditian
SAR measurad 250 mW input poweat 8.77mW/g
SAR normalized normalized to 1W 39ImW/g

S5AHR far nominal Head TSL parameters

normalized to 1W

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

SAR averaged over 10 em?® {10 g) of Head TSL conditlon
SAR measured 250 m¥W input power 5.08 mw/q
SAR normalized normalized to 1W 203 mW /iy

SAR tor nominal Head T5L parameters

narmalized to 1W

20.3 MW /g + 16.5 % (k=2)

Cedificate Mo: D1800Y2-524. Oct10
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Appendix

Antenna Parameters with Head TSL

Impeclance, iranstermead o teed point BEG 0 -56.4j0
Return Loss -24.8dB

General Antenna Parameters and Design

Elacirical Delay (one direction) 1.183 ns

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

The dipole is made of standard semfrigid coaxial cable. The center conducter of the feeding line Is direcily connectad to the
second arm of the dipole. The antenna is therefore shait-circuited for DG-signals.

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered connections naar the
Teadpoint may be damaged,

Additionai EUT Data

Manufactured by SPEAG
Manufactured on Septamber 20, 2000
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DASYS Validation Report for Head TSL

Date/Time: 13.10,2010 [2:40:39
Test Luboratory: SPEAG, Zurich, Switzerland
DUT: Dipote 1940 MHz; Type: D1908V2; Serinl; D1900V2 - SN:524

Communication System: CW; Frequency: 1900 MHz,;, Duty Cycle: 1ii

Medinm: HSL UL2 BB

Medium parameters used: T = 1900 MHz; ¢ = 1,39 mho/m; & = 39; o = 1000 kg/m”
Fhantom section; Flat Seclion

Measurement Standavd: DASY S (IEEE/AIEC/ANSI C63.19-2007)

DASYS Configuration:
« Probe: ES3DV3 - SN32035; ConvE(5.09, 5.09, 5.09); Calibrated: 30.04.2010
» Senser-Surface: 3mm (Mechanical Surlace Detection)
s Electronics: DAE4 Sn6Q}]; Calibrated; 10.06.2010
+ Phantom: Flat Phantom 5.0 (front); Type: QDOQOPS0AA; Serial: 1001

»  Measurement SW: DASYS2, V52,2 Build 0, Version 52.2.0 (163)
+ Postprocessing SW: SEMCAD X, V14.2 Build 2, Varsion 14,2.2 {1685)

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

Reference Value = 96,2 V/in; Power Drifl = 0.044 dB

Peak SAR (extrapolated) = 179 Wrkg

SAR(1 g} = 9,77 mW/g; SAR(10 g) = 5.08 mW/g

Maximum value of SAR (mcasured) = 12 mW/g

a4
bed- e
M 108

0dB = [ZmW/g
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of
Schimid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schwolzerlscher Kallbrierdienst
Service suisse d'dlalonnaga
Servizio svizzers di taratura
Swiss Galibration Sarvice

Accredited by the Swigs Accreditalion Service (SAS) aceredilation No: 5CS 108
The Swiss Accregdilallaon Service 1s one of the signatorles to the EA

Multilateral Agreament for the recognillon of calibralion certiticates

ciiemt ' Motorola MDb Cortiticate No: D1800V2-279_Oct10

CALIBRATION CERTIFICATE

Object ‘D1800V2 - SN: 279

QA CAL-05.v7
| Calibration procedure for dipole validation kits

Calibration procecure(s)

Calitwalion date:

'QOctober 18, 2010

This calibration cedilicate documents the lracoabillly Lo nallonal standards, which realize the physical unils of measuremenls {SI).
The measurements and the uncertaintiss wilh conlidenca probabilily are given on the following pages and are part of the centiflcate.

All calibrations have bean conducted in the closed [sboratory facility: enviranmont lerperature (22 + 33°C and humidity < 70%.

Calibration Equipment used (M&TE crilical for calibration)

Primary Slandards 1D # Cal Dale (Cortificate No.) Scheduled Galibration
Power meter EPM-4424 GB27480704 08-Oct-10 {Ma. 217-01 286} Oct-11

Power senzor HP 8481 A US37282783 06-Oct-10 {Na, 217-01266} Qel-11

Relference 20 dB Allanualor SN: 5086 (20g) 30-Mar-10 (Mo, 217-01158) bdar-11

Type-N mismatch combination SM: 5047 .2 f 08337 A0-Mar-10 {No. 217-01182) har-11

Reference Probe ES30DV3 SM: 3205 A0-Apr-10 (No, ES3-32058_Aprid) Apr-11

DAES SM: 6H 10-Jun-10 {No. DAE4-601_Jun10) Jun- 11

Secondary Standards o Check Date (in hause) Bchedulad Chack
Power sensar HP §481A MY4i022317 18-0ct-02 ({Inhouse chack Ocl-09) In house chack: Oct-11
BF generator R&S SMT-06 100005 4-Alg-98 (in house check Qct-09) In housa chack: Oet-11
Network Analyzer HP B7E3E US37380585 54204 18-Cct-01 (in house check Ocl-10} In house check: Oct-11

Kalla Pokovic

This calibration cerificate shall not be reproduced except In {ull without wiitten appraval of the laboratory.

Name Functian Signatura
Calibrated by: " Rimica Noy Labaratory Technlcian ‘@ M
. ; . .r}x
Approved by Tachnical Manager

Issued: October 14, 2000

Certificate Mo: D1800V2-279 Oelld
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kallbrlerdlenst
Service sulsse d'étalonnage
Servizla svlzzero dl taratura
Swlss Callbratlon Service

Acaredited by e Swiss Accraditalion Servica (SAS) Accreditation No.: SC8 108
The Swiss Accreditation Service is one of the signatorles to the EA
Mulillateral Agresment 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) |IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-

b)

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

IEC 82209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear {frequency range of 300 MHz 1o 3 GHz)",
February 2005

Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequancy
Electromagnetic Figlds; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure te Radiofreguency Emissions”,
Supplement C (Editicn 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 certificate. All figures stated in the certificate are valid at the frequency indicated.

Ahtenna 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 ariented
parallel to the body axis.

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

Electrical Delay: One-way delay between the SMA connector and the anienna feed paint.
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 TSI parameters: The measured TSL parameters are used to calcutate the
nominal SAR result.

Certificate No: D1800V2-279 Qct10 Paga 2 of



Measurement Conditions
DASY syslem canfiguration, as far as not given on page 1.

DASY Version DAEYS V622

Extrapolation Advanced Exirgpolation

Phantocm Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Secan Aesolution dy, dy, dz =6 mm

Freguency 1800 MHz + 1 MHz
Head TSL parameters

The following paramstars and caleulations were applied.
Temperature Permittivity Coenductivity

Naminal Head TSL parameters 2e.0°C 40.0 1.40 mho/m

Measured Head TSL parameters {22.0x 0.2} °C BO+6% 1.25 mho/m £ 6 %

Head TSL temperature durlng test {P1.8+ 0.2 °C
SAR result with Head TSL

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

SAR measured 250 mWW Input power 931 mW/ig

SAR naormalizad normalized to 1W 72mWig

S5AR for nominal Head TSL parameters

normalized to 1W

37,9 mW Jg = 17.0 % (k=2)

SAR averaged over 10 ¢m® {10 g} of Head TSL condilion
SAR measursd 250 mW input power 4.82mW /g
SAR normalized normalizad to 1W 13.7mW /g

SAR far nominal Head TSL parameters

normalized to 1W

19.8 mW /g & 16.5 % (k=2)

Certificate Ma; D1800V2-279_Qctild
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed polnt R3O0+ 5042
Return Loss -24.3dB

General Antenna Parameters and Design

Electrical Delay {ons direction) 1.184 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 coaxial cable. The center conductor of the feeding line is directiy connecled to the
second arm of the dipolo. The antanna is therelfore shor-circuited for DC-gignals.

Mo exeessive fores must be applied to the dipele arms, hecause they might hend or the saldered connections near the
feadpoint may be damaged.

Additional EUT Data

Manufacturad by SPEAG
tManufacturad on Novembar 25, 2000

Ceortificate Mo: DT800V2-279_0ctiD Page 4 of §




DASYS5 Validation Report for Head TSL
Dale/Time: 13.10.2010 11:49:44

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1804 MHz; Type: D18G0V2; Serial; D1800V2 - SN:279

Conmmunication Syslem: CW; Frequeney: 1800 MHz; Duty Cyele: 1:1

Medium; HST1. Ui2 BB

Mediuem parameters used: £ = 1800 MHz; o = 1.35 mho/m; g = 38.9; p = 1000 kg/m®
Phantoin section: Flal Seetion

Measurenent Standard: DASY 3 {(IEEE/TEC/ANSI C63.19-2007}

DASYS Conliguration:
o Probe: LS3DV3 - SN3205; ConvF(5.035, 5.03, 5.05); Calibraied: 30.04.2010
« Sensor-Surface: 3mm (Mcchanical Surface Detection)
+ Elccironics: DAE4 Sn601; Calibrated: 10.06.2010
+ Phantont Flar Phantom 5.0 {front}; I'ype: QDOOOPS0OAA; Serial: 1001

o Meuasurciment SW: DASYS2, V32,2 Build ¢, Version 52.2.0 (163)
s Postprocessing SW: SEMCAD X, V14.2 Build 2, Version 14.2.2 {1685}

Pin=2350 mW /d=10mm, disi=3.0mm (ES-Prohec)/Zoom Scan (7x7x7) /Cuhe (b Mcasiwement
grid: dx=5mm, dy=5mm, dz=3mm

Reference Value = 95 V/im; Power Drift = 0.038 dB

Peak SAR (extrapolated) = 16.9 Wikg

SAR{ g) =931 mW/g; SAR(10 g) = 4.92 mW/g

Maximum value of SAR (measured) = 1 1.4 mW/g

36

.2

08

-lad

-18

0dB3=114mW/g

Certificate Ma: D1200V2-279_Qcti0 Page 50f 6




Impedance Measurement Plot for Head TSL
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Swiizerland

Schwelzerischer Kallbrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Callbration Service

Accredited by tha Swiss Accredilation Sarvice (SAS) Accraditation No.: SCS 108
The Swiss Accreditation Service Is one of the signatories to the EA

Multllateral Agreament for the recognition of callbration certificates

Client Motorola MDb Certificate No: D1800V2-271_Mar11

CALIBRATION CERTIFICATE

Object D1800V2 - SN: 271

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

Calibration procadure(s)

Calibration date:

March 08, 2011

This calibration certificata documants the traceability to national standards, which realize the physical units of maeasuraments (S1),
The measuremanis and the uncerainties with confidence prababilily are given on the following pages and are par of the cerificate.

Galibralion Equipment used (M&TE critical for calibration)

All callbrations have been conducted In the closed laboratory facilily: environment tempaeralure (22 + 3)°C and humidity < 70%.

Primary Standards |wo# Cal Date (Cerlificate No.) ‘Schedulad Calibration

Power meter EPM-442A GBR37480704 06-Oct-10 {No. 217-01266) Oct-11

Powar sensor HP 8481A US37292783 06-Oci-10 (Ne. 217-012686) Oct-11

Relerence 20 dB Altenuator SN: 5086 (20g) 30-Mar-10 (No. 217-01158) Mar-11

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

Relarence Probe ES3DVA SHN: 3205 30-Apr-10 (Mo. ES3-3205_Apri0) Apr-11

DAE4 SN: 607 10-Jun-10 (No. DAE4-601_Jun10) Jun-11

Secondary Standards 100 Check Date (in house) Scheduled Check

Power sensor HP B481A MY41002317 18-0c1-02 (in house chack Ocl-09) In house check: Qct-11

RF genarator R&S SMT-06 100005 4-Aug-99 (In houso check Oct-09) In housea check: Oct-11

Network Analyzer HP 8753E US37300585 S4206 18-Oct-01 {In house chack Oct-10) In housa check: Oct-11

Namp Funetion Signaturo

Callbrated by: Dimee lllay Laboralory Techniclan 02') 3
“Riew

Approved by, Kalja Pokovic Technical Managaer

Issuad: March 9, 2011

This calibration certificate shall not be reproduced except In full without written appreval of the laboratory.

e ——— —
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Calibration Laboratory of D

Schweizaerischer Kalibriardienst

- gyt et
Schmid & Parther iﬁé& Service sulsse d'élalonnaga
Enginearing AG z ,...-‘;:'-.__H:.,‘ 5 Servizio svizzero di taratura
Zeughaussirnsse 43, 8004 Zurich, Switzarland ‘3.‘;, ‘,r"f—'——\";'\“}.:* Swiss Callbration Service
fafyif il

Accradited by the Swiss Accreditation Sarvice [SAS) Accreditation Ne.: 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 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 Devices: Measurement Techniques”, December 2003

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

¢) 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 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,

Cerlificate No: D1800V2-271_Mar11 Page20f 8



Measurement Conditions

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

DASY Versian DASYS v52.6.2
Extrapaolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center= TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequenecy 1800 MHz + 1 MHz

Head TSL parameters
The following parameters and calculations were applied.

Temperature Parmittivity Conductivity

Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0+£0.2) °C 394+6% 1.35 mho/m + 6 %
Head TSL temperature during test (21.0+0.2) °C

SAR result with Head TSL
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 941 mW/g
SAR normalized normalized to 1W a7emWi/g

SAR for nominal Head TSL parameters

normalized to 1W

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

SAR averaged over 10 em” (10 g) of Head TSL condition
SAR measurad 250 mW Input powar 496 MW /g
SAR normalizad normalized to 1W 19.8mW/g

SAR for noeminal Head TSL parameters

normalized to 1W

20.0 mW /g £ 16.5 % (k=2)

Cerlificate No: D1800v2-271_Mari 1
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Body TSL parameters

The fallowing paramelers and calculations were applied.

Temperature Permittivity Conductivity

Nominal Bedy TSL parameters 22.0°C 53.3 1.52 mho/m
Measured Body TSL parameters (220+0.2)°C 522+B6% 1.45 mho/m £ 6 %
Body TSL temperature during test (21.0+0.2) °C

SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input powaer 925mW/g
SAR normalized normalized to 1W 37.0mW/g

SAR for nominal Body TSL parameters

normalized to 1TW

37.9mW /g = 17.0 % (k=2)

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

SAR measured 250 mW input power 494mW/g

SAR normalized normalized to 1W 198mW /g

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

Certilicate No: D1800V2-271_Mar1i
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to fead point 61.702+4.2]Q
Return Loss -27.1dB

Antenna Parameters with Body TSL

Impedance, transformad to feed point 4720+ 390
Return Loss -26.1dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1,168 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 coaxial cable. The center conductor of the feeding line s directly cannected to the
sacond arm of the dipole, The antenna Is therefore short-circuited for DC-signals.
No excessive force musl be applied to the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged.

Design Modification by End User
The dipole has been modified with Teflon Rings (TR) placed within Identifled markings close to the end of each dipole arm,
Calibration has bean performed with TR altached to the dipole.

Additional EUT Data

Manufactured by SPEAG
Manufactured on August 21, 2000

Cerlificate No: D1800V2-271_Mari1 Page 5 of 9



DASY5 Validation Report for Head TSL

Date/Time: 07.03.2011 12:42:07
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: DIB00V2 - SN:271

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

Medium: HSL U12 BB :
Medium parameters used: = 1800 MHz; o = 1.34 mho/m; g = 39.5; p= 1000 kg/m®
Phantom section: Flat Section

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

DASYS5 Configuration:
e Probe: ES3DV3 - SN3205; ConvF(5.05, 5.05, 5.05); Calibrated: 30.04.2010
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
s Electronics: DAE4 Sn601; Calibrated: 10.06.2010
» Phantom: Flat Phantom 5.0 (front); Type: QDO0O0OP50AA; Serial: 1001
e Measurement SW: DASYS2, 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 = 96.375 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 17.081 W/kg

SAR(1 g) = 9.41 mW/g; SAR(10 g) =4.96 mW/g

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

440

-18.00

0dB = 11.630mW/g

Certificate No: D1800V2-271_Mar11 Page 6 of 9



Impedance Measurement Plot for Head TSL

¢ Mar 2011 10:39:16

[CHI) 511 1 4 Fa 31 51.660 & _‘".15?“.." 366,97 pH 1 260,080 600 HHz
\
¥ , . P,
7 /
Del f o % |

ca [ [

- X

16 "‘._ . “ f , ¢
/ )
. [
CHz 211  LOG 5 dB/REF -28 dB 3i=27,140 dB 1 800,000 008 HHz
"'-r-n_,_‘_‘_‘ L ——

CaA *-\ r‘.r.,-'..l‘_'_'__..--"""
fra

1. — S— - .

START 1 600.000 GO0 HHz ' © STOF 2 000,000 000 MH=

Certificate No: D1800V2-271_Mar11 Page 7 of 9



DASYS5 Validation Report for Body TSL

Date/Time: 08,03.2011 12:23:29
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DI800V2; Serial: D1800V2 - SN:271

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

Medium: MSL U12 BB

Medium parameters used: f = 1800 MHz; ¢ = 1.45 mho/m; g, = 52.4; p = 1000 lc;;r,frn3
Phantom section: Flal Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration:
o Probe: ES3DV3 - SN3205; ConvF(4.74, 4.74, 4.74); Calibrated: 30.04.2010
¢ Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 10.06.2010
*  Phantom: Flat Phantom 5.0 (back); Type: QDOOOP50AA; Serial: 1002
s 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 = 94,157 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 15.852 W/kg

SAR(1 g) = 9.25 mW/g; SAR(10 g) =4.94 mW/g

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

dil

-1.60

10,00

-14.40

-10.00

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

Engineerfng AG
Zeughaussirasse 43, BO04 Zurich, Switzerland

Schwaelzarischar Kalibrierdienst
Setvice sulsse d'éfaignnage
Servizio svizzore dl taratura
Swiss Callbratlon Service

Accradited by tha Swiss Accraditatlon Service {SAS) Accreditation Ne.: SCS 108
The Swiss Accreditation Service i5 one of the signatorles to the EA

Multilateral Agreemen! for the recognition of celibration certificates

clent  :Motorola MDb | Cerlificate No; DB35V2-425 QOct10

|CALIBRATION CERTIFICATE

Objact -DB35V2 - SN: 425

. QA CAL-05.v7 E
Calibration procedure for dipole validation kits

Calibralion prosedura(s}

Galibration datbae:

‘Qctober 14, 2010

This calibration cerilicate documents the traceability to nationsl standards, which realize the physical units of measurements (51),
The measuremsants and the uncertairies with confidoncs probability are given on the following pages and ase part of the certificate.

All calibralions have been condutied in lhe closed lahoratary facility: enviranment temparature (22 + 3)°C and humidity < 70%.

Calitwalion Equipment usad (METE critical far calibration)

Calilratod by

Approved by:

Mame

sJatan Kaslralk

- Katja Pokavic

Function
Laboratory Tachnlcian

Technical Manager

This calibration ceditisate shall net be reproduced excapt in full withoul written approval of the laboratory.

Primary Standards ID 4 Cal Date (Centilicate No.) Schedulad Calibreticn
Power meter EPM-442A GBI7480704 08-0ct-10 {No. 217-012610) Cct-11

Power sensor HP 84814 LIS37292783 08-0ct-10 (Mo, 217-01288) Ocl-11

Reference 20 dB Attenuator SN 5086 {20g) 30-Mar-10 {Na. 217-01158) far-11

Typa-N mizmatch combination SN 507 2 06327 30-bar-10 (No. 217-01 162} Mar-11

Aeterence Probe ES30V3 Si: 3205 JC-Apr-10 o, ES3-3205_Apri0} Aor-11

CAEA S &M 10-Jun-10 (Mo, DAE4-601_Jun1{) Jun-11

Secondary Standargs D # Check Date (In house} Scheduled Check
Pawer sensor HE B4B1A MY4 1092317 18-0ct-02 {in houss check Cct-09) In fivuse check: CGot-11
RF generalor R&S SMT-00 100005 4-AuUg-93 {in house check Oct-09) in houze check: Oct-11
Nelwork Analyzer HP 8753E LUS37350685 54206 13-Cet-01 {fn house check Ocl-10G) In house check: Cot-11

Slgnatura

] - -

Issued; Ociober 14, 2010

Cerificata No; DE3sV2-425_0Qcti
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zoughausstrasss 43, 8004 Zurich, Switzerland

Sarvilce suiase d'étalonnage
Servizio svizzero dlaralura
Swiss Calibralion Servica

Accraditad by the Svdss Accradilation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is ong of the signatories 1o the EA
Multilateral Agreament for the recognHion of calibration cerlificates

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

b) IEC 62209-1, "Procedure o measure the Specific Ahsorption Rate (S8AR) for hand-held
devices used in close proximity to the ear (frequency range ot 300 MHz to 3 GHz)",
February 2005

¢) Federal Communications Commission Office of Engineering & Technology (FCC CET),
“Evatuating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional nformation for Evaluating Compliance of Mobile and
Fortable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supptement C {Edition 01-01} to Bulletin 65

Additional Documentation:
d} DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Schwolzarlschor Kalibrierdienst

» Measurement Conditions: Further details are availabie from the Validaticn Report at the end

of the cettificate. All figures stated in the certificate are valid at the frequency indicated.

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

+  Feed Point Impedance and Return Loss: These parameters are measurad 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.

« Flectrical Delay: One-way delay between the SMA connecior and the antenna feed point.
Nec uncertainty required.

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

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

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

nominal SAR result.

Caertificate No: D83SV2-425_Qct10 Page 2 of &



Measurement Conditions

DAZY system conflguralion, as far as not givan on page 1.

DASY Verslon DASYSD VE2.2
Extrapolation Advancad Exirapolallon

Phantom Modular Flat Phantom V4.9

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Sean Resolution

dx, dy, dz =5 mm

Frequency

535 MHz £ 1 MHz

Head TSL parameters

Tha following parameters and calculalions were applied.

Temperature Permittivity Conductlviby

Mominal Head TSL parameters 220°C 41.5 0.5%0 mho/m
Measured Head TSL parameters (22.0+0.2)°C 423 6% 0.90 mho/m + 8 %
Head TSL temperature durlng test (225 + 0.2} *C -

SAR result with Head TSL
SAR averaged over 1 cm® {1 g) of Head TSL Conditien
SAR measured 250 mW inpul power 238mW/g
SAR narmalized normalized 1o 1W 9.52mW /g

SAH for nominal Head TSL parametars

normalized to 1W

9.57 mW /g  17.0 % (k=2)

SAR averaged over 16 cm® (10 ¢) of Head TSL candition
SAR maasured 260 mvy input power 1.5 mW /g
SAR nommalized normalized to 1W 520 mW /g

SAR for nominal Head TSL paramoters

normalized to 1W

6.22 mW /g < 16.5 % (k=2)

Cortifficate Na: DB3SV2-425 OcHO

Page 3 of 6




Appendix

Antenna Parameters with Head TSL

impedance, transformed to feed point 52.8 5k 3.7 [}
Return Lass -26.9 dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.398 s

Alfter iong 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 samirfgid coaxial cable, The centsr conductor of the feading line Is directly connected to the

sagond arm of the dipole. The antenna is therefera short-circuited for DG-signais.
Mo axcessive force must be applied to the dipole arms, bacause they might band or the solddarad conneclions naear the

feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on August 24, 2000

Certificate No: DB35V2-425_Ccl10 Paga 4 of 6



DASYS Validation Report for Head TSL

Date/Time: 14.10.2010 10:27:24
Test Labovatory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serinl: D835V2 - SN:425

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

Medium: HSL900

Medium parameters vsed: f = 835 MHz; o= 0.9 mho/m; €, = 42.5; p = [000 kghn3
Phaniom scetion: Flat Seciion

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

DASYS Configuration:
«  Probe: ES3DV3 - SN3205; ConvF(6.03, 6.03, 6.03); Calibrated: 30.04 2010

Sensor-Surface: 3mm (Mechanical Surlace Detection)

« Blectronics: DAL Sn601; Calibrated: 10.06.2010

+ Phantom: Flat Phantom 4.91,; Type: QDO00P49AA; Scrial: 1001

« Measurement SW: DASYS2, V52,2 Build O, Version 52.2.0 (163)

= Postprocessing SW: SEMCAD X, V14.2 Build 2, Version 14.2.2 (1685)

Pin=250 mW /d=15mm, dist=3.0mm (ES-Probc)}/Zoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=5mim, dy=5mm, dz=3mm

Relerence Value = 57 V/m; Power Drift = 3.010 d13

Peak SAR (extrapolaied) = 3.59 Wikg

SAR(1 g} = 2.38 mW/g; SAR(10 ¢} = 1.55 mW/g

Maximum value of SAR (measwred} = 2,76 mW/g

0di3 = 2.7amW/g

Certificate No:; D&35V2-425_0cl10 Page 5 ol 6



Impedance Measurement Piot for Head TSL
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Calibration Laboratory of SR, Schwelzerlecher Kalibrlerdlenst

Schmid & Partner ilih‘“ﬂ-\‘“j’/—-fe HE}'} Service sulsse d"étalonnage
Engineering AG = Sorvizio svizzero df taraura

Zeughaussirasse 43, 8004 Zurich, Switzerland 2 Swiss Calibration Service

Accredited by the Swisa Accreditation Secvice (SAS) Accreditation No: SCS 108
The Swlss Aceredifation Service is ona of 1ho signataries to the EA
Multilateral Agreement for tha recagnltion of callbratlon certliticates

cliemt - Motorola MDb : : Cerlificato No: D835V2-424_Oct10

CALIBRATION CERTIFICATE

Object 'DB35V2 - SN: 424

Callbralion procedure(s) | QA CAL-05.v7 _
: Callbration procedure for dipole validation kits

Calibration date: . Octobsr 14, 2010

This calibralion cerilicate documents the lraceability to nalional standards, which reafize the physical units of measurements (S1).
The measurements and he uncedainlios with canlidencea probabitily ava given an the following pages and are part of the certificata.

All calibrations have beon conducted n the closed laboratory facility: environmeant termperalure (22 + 3}°C and bumidity < 70%.

Calibrallon Equipment used {METE critical for calibration)

Primary Standards |io# Cut Dale (Cerilicale No.j Scheduled Calibration

Fower meter EPM-4424 GB37480704 06-0ct-10 (Mo, 21701 268) Oct-11

Pawer sensor HP B481A LS372aa783 06-0st-10 {Mo. 217-01268) Oct-11

Reference 20 dB Altenuator SH: 5086 {20g) 30-Mar-10 (Mo, 217-01158) Mar-11

Type-N mizmateh combination S 50472/ 0837 20-Mar-10 (No. 217-01162) Mar-11

Hefarance Probe ESADVE SN 3205 a0-Apr-10 (Mo, ES3-3205_Apri0) Apr-11

DAE4 SN: 601 10-Jun-140 {No. DAE4-601 Junid) Jun-11

Sacondary Standerds |1D# Check Date {in housge) Scheduled Check

Fowsr sansor HE 84814 Y41 092317 18-0ct-02 (i house check Cet-D9) In house chack; Oct-11

RF generator R&S 3MT-08 100005 A4-Aug-88 {in house check Oet-00) In hopsge cheek: Oct-11

Network Analyzer HP 8753E US37390585 84206 18-0ct-01 (in holiss chack Ock-10) In howse check: Ocl-11
Narme Funclion Signature

Calibrated by “Joton Kaslrati Laboratory Technician “y

Approved by " Katfa Pokovic Teshnlcal Manager i.“/:j? /éi":}"f.
X . . d_.r".— oy - e .

ssuad: October 14, 2010

This calibration cenlifteate shall nol bo reprodused except in full without written approval of the laboratory,

Cetrlificale No: D835V2-424_0Oct1D Pago 1 of 8



Calibration Laharatory of \\M@

Schmid & Partner ;liuf

LT
Sehweizerischer Kallbrlerdienst

Service suissa d'atalonnage

Engineering AG S Ser.!.l'izlﬂ s:..rlzze.ro ot tar_atura
Zeughausstrasse 43, 8004 Zurlch, Swilzertand "'/,_‘,/"F\\\ W Swiss Calibration Service
Bed L
Accredited by the Swisz Accreditation Serviee (SAS) Accredllation No.: SCS 108

The Swiss Accreditation Service Is ono of tha signaterios to the EA
Muitilateral Agresmant for the recognition of callbration cerificales

Glogsary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or nol measured

Calibration is Performed According to the Following Standards:

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

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

¢) Federal Communications Commission Office of Engineering & Technology (FCC QET),

“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiciraguency
Electromagnetic Fields; Additicnal Information for Evaluating Compliance of Mohbile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C {Edition 01-01} to Bulletin 85

Additional Documentation:

d

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further detalls are available from the Validation Report at the end
of the ¢ertificate. All figuras 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 te the body axis.

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

Electrical Defay: 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,

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

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

Cerditicate No: D835V2-424_0cli10 PageZofd



Measurement Conditions

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

DASY Version DASYS V522

Extrapglation Advanced Extrapalation

Fhantom Modular Flat Phantom V4.8

Distance Dipole Center - TSL 15 mm with Spacet

Zoom Scan Resolutlon dx, dy, dz =5 mm

Frequency 835 MHz + 1 MHz
Head TSL parameters

The folowing parametars and calculations were applied.
Temperature Permitiivity Conductivity

Maminal Head TSL parameters 22.0°C 41.5 .90 mhofm

Measured Head TSL parameters (220202} °C 423 6% l 0.90 mho/m £ & %

Head T5L temperature during test {(22.65+02)°C
SAR result with Head TSL

SAR averaged over 1 oin® {1 g} of Head TSL Condition

SAR measurad 250 m\W input power 238 mW /g

SAR normalized normalized to W 944 mW /g

SAR for nominal Head TSL parameters

normalized to 1W

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

SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR maasurad 250 mW input power 1.54 mW /g
S5AR normalized normalized o 1W 816 mW /g

5AR for nominal Head TSL paramesters

normatized to 1

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

Corificate No: D838V2-424_Ocl10




Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 280 +3.8jQ
Return Loss -26.6dB

General Antenna Parameters and Design

Electrical Delay {one direclion) 1.383 ns

After lang term uso with 100W radiated power, only a slight warming of the dipals near ihe feedpoint can be measured,

The dipole is made of standard semirigid coaxial cable. The center conductor of tha feeding line is directly connected to the
second arm of the dipole. The antenha I8 therefora short-circuited for DC-slgnats.

No excessive force must be applied to the dipole ams, because they might bend or the saldered conneclions near the
feedpoint may be damaged.

Additional EUT Data

Manufaciured by SPEAG
Manufactured on August 24, 2000

Carlificglo No; D835V2-424_Oct1( Page d of &



DASYS5 Validation Report for Head TSL
Date/Time; 14,10.2010 10:07:31

Test Laboratory; SPLEAG, Zurich, Switzerlund
DUT: Dipole 835 MHz; Type: DBISV2; Serial: D83SV2 - SN:424

Communication System: CW; Frequeney: 835 MHz; Duty Cycle: |:1

Medium: HST.800

Medium parameters used: f = 835 MHz; ¢ = 0.9 mho/m; & = 42.5; p = 1000 kg/im’
Phantom seciion: Flat Section

Measurement Standard: DASYS (IEEENEC/ANST C63.19-2007)

DASYS Configuration:
» Probe: ES3DV3 - SN3205; ConvF(6.03, 6.03, 6.03); Calibrated: 30,04.2010
v Sensor-Surface: 3mim (Mechanical Surface Detection)
« Llectronics: DAE4 Sn601+ Calibrated: [0,06,2010
« Phantom: Flat Phantom 4,91,; Type: QDO0OP49A A; Sevial: 1001

»  Measurciment SW: DASYS2, V32.2 Boild 0, Yersion 52.2.0 (163)
+ Postprocessing SW; SEMCAD X, V14.2 Build 2, Version 4,2.2 (1683)

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

Reference Value = 56.7 V/m; Power Drift = 0.045 dB

Peak SAR (extrapolated) = 3.56 Wikg

SAR(1 g) = 2,36 mW/g; SAR(L0 g) = 1.54 mW/p

Maximum value ol SAR (measured) = 2,75 mWig

3dB =2.75mW/g

Certificate No: D838V2-424_Qct10 Page 5 of &



Impedance Measurement Plot for Head TSL
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MOTOROLA, INC. Portable Cellular Phone SAR Test Report Number: 24330-1F Rev. B

Appendix 7

Probe Calibration Certificate

Exhibit 11



Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughaussirasse 43, 3004 Zurfch, Switzerland

Behweizerischar Kalibrlerdionst
Service suisse d'étalonnapge
Servizio svizzero di taralura
Ewlaz Calibration Service

Accredited by the Swigs Accredilation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditatlon Ssrvice ia one of the signatorles to the EA
Multitataral Agreoment for the racognition of calibration cartificates

‘ Motorola MDb

CALIBRATION CERTIFICATE

Glient | Certificate No: ES3-3183_Jul10

'ES3DV3 - SN:3183

Object

| QA CAL-G1.v6, QA CAL-23.v3 and QA CAL-2532
 Calibration procedure for desimetvic E-field probes

Calibralion pracedurn(s)

r
'
H
!

Calibration dale: tduly 14, 2010 -

This ¢alibralion cerdificale documents the fraczability Lo nalional standards, which realize the physical unils of measuremanis (51},
The measuraments and tha uncertalnlles with confidencs probability are given on the lollowing pages and are part of the cerilicate.

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

Calibration Equipmenl used {METE citical for calibralion)

Primary Standards I # Cal Date {Cerificate Nn.) . Scheduled Calibration

Poveer metar 44198 GE41293874 T-Apr-10 (Mo, 217-01136) Apr-11

Power sensar E4412A MY 41485277 1-Apr-1Q {Ma, 217-01136) Apr-11

Power sensor E44124 MY 4140R087 1-Apr-10 (o, 217-01138) fupr-11

Ralerance 3 dB Allenuator SM: 55054 (¢ 30-Mar-10 {No. 217-01158) War-11

Raloronce 20 d8 Allenuator SHL 85086 20k} 30-Mar-10 {No. 217-01161) Mar-11

Referance 30 dB Atlenuator SN: 58129 (30h} A0-Mar-10 (Mo, 217-0118Q) Mar-11

Referance Frobe ES3IDVZ SN: 3013 30-Dec-08 (Mo, CS3-3013_Decl®) Dec-10

DAE4 Si; 680 20-Apr-10 (No, DAE4-GE0_ApriQ) Apr-11

Secondary Slandards D # Check Date {In house) Scheduled Chack

RF generalar HF 88480 US3G42Um 700 4-Aig-99 (in house check Qet-09) I house check: Oct-11

MNelwaork Analyzer HP 8753E US372090585 180t 01 {in house check Oef-093) In house cheek: Oct10
Wame Function Signalure

Calirated hy; i Jetan Kastrali Laboratary Techniclan - / -, .

Approved by: Kalia Fokovig Technical Manager / @i

Issued; July 15, 2014
This callbratlon carificate shall not be reproduced except in full wilhou! wiitten approval of the laboratory.

Certificate No: ES2-3182_Jul10
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasce 43, 8004 Zurich, Swilzerland

Schwalzerischar Kalibrierdianst
Serviee svissa tétalonnage
Servizio svizzero dilaralura
Bwiga Callbration Service

Accredited by the Swiss Acoreditation Sorvice (SAS) Accreditation No.: SCS 108
The &wiss Accraditation Service is one of the signateries o the EA
Multilateral Agreement for the recogniticn of calibration certificates

Glossary:

TSL tissue simulating liguid

NORMz»,y, z sensitivity in free space

ConvF sensitivily in TSL / NORMx y z

DCP dicde compression point

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

ABC modulalion dependent linearizalion parameters

Polarization ¢ o rotalion around probe axis

Palarization & 8 rodation around an axis that is in the plane normal fo probe axis (8t measuramant center),

Le., 9 =0is norma to probe axis

Calibration is Performed According to the Following Standards:
a) |EEE Std 1528-2003, "IEEE Recommended Praclice for Determining the Peak Spatial-Averaged Specific
Absorplion Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement

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

Methods Applied and Interpretation of Parameters:

«  NORMy,y,z: Assessed for £-field polarization 8 = 0 {f < 200 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMx.y,z are only infarmediate vaiues, i.a., the uncertainties of NORMzx,y,z does not effect the E2-field
uncertainty inside TSL (see below ConmveF).

e NORMx,y.z = NORMzx, .z * froquancy_msponse (ses Frequency Response Chart). This linearization is
implemarted in DASY4 sollware versions later lhan 4.2, The uncertainty of tha frequency response is included
in the stated uncerlainly of ConvF.

s DCPxy.z: DCP are numerical linearization parameters assessed based on the data of powar sweep with GW
signal {no uncertainty requircd). DCP does not dopend on frequency nor media.

s Axpz By Cryz VRxyz A B Care numerical linearization parameters assessed based on the data of
power sweep for specific medulation stgnal. The parameters do not depend on frequency nor media. ViR is the
maximum cakbration range expressed in RMS voltage across the diode.

v ConvF and Boundary Effect Paramefers: Assessed in flat phantom using E-field (or Temperatura Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions baged on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
bauridary compansation (alpha, depth} of which typical uncertainty values are given. Thase parametears are
used it DASY4 soflware to improve probe accuracy close to the boundary. The sensilivity in TSL corresponds
to NORMx, v,z * ConvF whereby the uncertainly corresponds fo that given for Convi. A frequency dopendeint
Convi- is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz o = 100
MHEz.

«  Sphercal isciropy (30 deviation from isotropy): In a lield of low gradients realized using a flat phantom
exposed by a palch antenna,

« Sensor Offset: The sensor offset corresponds to the offset of virntual measurement center from the probe tip
{on probe axis). Na teleranca requined.

Cenificale No: ES3-3183 Jul10 Page 2 of 11



ES3DV3 SN:3183

Probe ES3DV3

SN:3183

Manufactured: March 25, 2008
Last calibrated: August 17, 2009
Recalibrated: July 14, 2010

Calibrated for DASY/EASY Systems

{(Mote: non-compatible with DASY2 system!)

Cerlificale Mo: ES3-3183_Julg Page 3 of 11

July 14, 2010



ES3DV3 5N:3183 July 14, 2010

DASY/EASY - Parameters of Probe: ES3DV3 SN:3183

Basic Calibration Parameters

Sensor X [ Sensor Y | Sensor Z |Une (k=2}
Norm (pvivmy® 1.21 1.18 107 | £104%
DCP {mv)? 58.6 B6.9 8%.5

Modulation Calibration Parametars

uiD Communication System Name PAR A B c VR Unc®
[1]=] dBuyY mvy {k=2}
10000 oW 0.00 X 0.00 0.00 1.00| 30040 +1.5%
Y 0.00 0.00 1.00] 300.0
z 0.00 0.00 1.00] 30040

The reported uncertainty of measurement is stated as the standard uncertainly of measuremant multipiied
by the coverage faclor k=2, which for a nermat distribution corresponds fo a coverage probability of
approximataly 85%,

A The uncertainties of Norm X, ¥,Z do not alfecd the B-field uncedainty inside TSI {see Pagas 5 and G).

® Mumerical linearization parameler uncertainty ot required.
€ Uncertainty iz determined Lsing lne maximum dadation from linsar responso applying recstangutor distribution and 13 expressed for the square of the fiakd valua.

Cerificate No: ES3-3183_Jui1l Page 4 of 11




ES3DV3 SN:3183

DASY/EASY - Parameters of Probe: ES3DV3 SN:3183

Calibration Parameter Determined in Head Tissue Simulating Madia

July 14, 2010

f [MHZ2] Valldity [MHz}®  Permitlivity Conductivily ConvF X ConvEY  ConvF & Alpha Cepth Unc (k=2}
235 2507+ 100 41.5 % 5% 0.90 £ 5% 6.1 8.1 6.1 099 1.04 +141.0%
1810 + 507+ 100 40.0 + 5% 1.40 £ 5% 5.05 5.05 505 058 132 £11.0%
1950 * 507+ 100 40.0 £ 5% 1.40 £ 5% 4.82 4.82 4.32 0.54 1.37 £11.0%
2450 507+ 100 39.2 £ 5% 1.80 + 5% 4.49 4.40 4.48 0.44 1.70 £11.0%

* Tine valdity of £ 100 MHz only appias for DASY va.4 and ligher (see Page 2). The uncertainty is e RSS of e ConvF uncarainty at calbration frequency

and tha uncafainty lor e indicalad lrequency band.

Cerfficate Mo E83-3183_Jul10

FPage 5of 11



ES3DV3 SN:3183 July 14, 2010

DASY/EASY - Parameters of Probe: ES3DV3 SN:3183

Calibration Parameter Determined in Body Tissue Simulating Media

f [MiHz] Vaiidity [MHzI°  Parmittivity ~ Conductivity ConvF X ConvF Y ConyF Z Alpha Dopth Unc {k=2}
336 + 501+ 100 55.2 £ 8% 0.97 £ 5% 8.15 G815 815 0.95 1.0 % 11.0%
1810 + 50/ ¢ 100 53.3+5% 1452 £5% 4.84 4.84 4.84 (.39 1.87 £11.0%
1960 + 50/ 4+ 100 53.3+5% 1.52 £ 5% 4,86 4,66 4.86 0.28 2.80 z11.0%
2450 =507+ 100 52.7+8% 185+ 5% 4.36 4.36 436 0.68 1.31 £11.0%

® The valigity of + 100 MHz anly applies for GASY w4 and higher (see Page 2). The uncarte'nty is Iha REE of the GonvF uncerainty al ¢alibyation frequency

and the uncartainty for lho indcaled frequency band.

Cetificate No: ES3-2183_Juli0 Fage i of 11



ES3DV3 SN:3183 July 14, 2010

Frequency Response of E-Field
(TEM-Ceil:ifi110 EXX, Waveguide: R22)
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Uncertainty of Freguency Response of E-fiald: 2 6.3% (k=2)

Cerlificale Mo; ES3-3183_Juli Page 7 of 11



ES3DV3 SN:3183 July 14, 2010

Receiving Pattern (¢}, 9 = 0°

f =600 MHz, TEM ifi190EXX f=1800 MHz, WG R22
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. s . o | —%— 1800 MHz |
2500 MHz |

120 2 240 300

Uncertainty of Axl|al Isotropy Assessment: £ 0,L5% (k=2)

Certificate No: ES3-3183_Jul10 Page 8 of 11



ES3DV3 SN:3183 July 14, 2010

Dynamic Range f(SAR;..4)
{(Waveguide R22, f = 1800 MHz)
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Uncartainty of Lingarity Assessment: £ (.6% {k=2)
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ES3DV3 SN:3183

Conversion Factor Assessment

f= 838 MHz, WGLS RS {haad}
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—O— Anaiytical —— Measuremants

Certificate No: E53-3183_JI10

Deviation from Isotropy in HSL

SAR[mMW/cm
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MHz, WGLS R22 {head}

July 14, 2010
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Uncaertainty of Spherical sotropy Assessment: £ 2,6% (k=2)
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ES3DV3 SN:3183

Other Probe Parameters

July 14, 2010

Sensor Arrangement

Triangular

Connector Angla (%)

Not applicable

Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
FProbe Overall Length 337 mm
Proba Body Diameter 10 mm
Tipr Length 10 mm
Tip Diameater 4.0 mm
Probe Tip to Sensor X Calibration Paint Z2mm
Probe Tip ko Sensor Y Calibration Point 2 mm
Prabe Tip to Sensor Z Calibration Point 2 mm
Recommended Measuremenl Distance from Surface 3 mm

Certificate No: ES3-2182_Jul10 Fage 11 ¢f 11




Calibration Laboratory
Schmid & Partner
Enginearing AG

of

Zoughausstrasse 43, 8004 Zurich, Swilzerfand

Accredilad by the Swiss Accreditalion Service {SAS)
The Swise Accreditetion Service I8 one of the signatorles ta the EA
Multilateral Agreement for the recognition of callbration certificates

Cllent Motorala MDD

Schweizerischer Kalibrlerdienst
Service sulsse d'ttalonnage
Sarvizio svizzero Ui taratura
Swiss Calibration Service

Accredilation Ne.: SCS 108

;  Gortificate No: ES3-3124_Aug10

Ohject

Calibration procedure(s}

Calibration dale:

CALIBRATION CERTIFICATE

'ES3DV3 - SNi3124

: August 11, 2010

Calibration Equipment used (METE oritical for calibration)

Appraved by;

"QA CAL-01.v8, QA CAL-23.v3 and QA CAL-25.v2
-Calibration procedure for dosimetric E-field probes

This calibration cedificale documenis the raceability Lo national standards, which realize the physical units of measurements (S1}.
The measuraimes and the uneertainlles with confidence probabilily are given on the following pages and are part of the certificate,

All calibratians have been conductad in the closed laboratery facility: environment lemperatare (22 & 3)°C and humidily = 70%.

—

- Kalja Pokevic

Tgachnlcall Wanager

This calibratlon cerlificale shall nol be reproduced except in full withoul written appraval of the laboralory,

Certificate No: ES3-3124_Aug10

Page 1 of 11

Primgry Standards 0 # o Cal Date [Cerificale Ma.) ___ Scheduled Calibration

Fower mater E44108 GB41293874 1-Apr-10 (Mo, 217-01128) Apr-i1

Power sensor E4412A MY41485277 1-Apr-10 {No. 217-01138) Apr-11

Power sensar E444 24 My41458087 1-Apr-i0 (Mo, 217-011386) Apr-11

Fefenence 3 dB Atenualor SM; 55054 (3c) 3I0-Mar-10 (Mo, 217-01159) Mar-11

Reference 20 48 Allgnuator EN: S9086 (20D) J0-Mar-10 (Mo, 217-11161) Mar-11

Reference 30 dB Allenuator SN 55129 {30R) 30-Mar-10 (Mo, 217-01180) Mar-11

Referenee Probe ES30V2 SN 33 3-Dec-09 (Mo, ES3-3013 Decld) Oac-10

CAE4 SN: BBD 20-Apr-10 (No. DAEA-BE0_Aprif) Apr-11

Secondary Standards iD# Check Data {in housa} Scheduled Chack

RF gencralor HP 86485 US3542L01700 4-4ug-99 {in house chack Qcl-09) I house check: Qot-11

Metwork Analyzer HP BY53E US37390585 18-Qct-01 (in house check Oc-00) In house check: Qct10
MNarne Function Signature

Calibrated by: . Ciaudio Leubler Labdratory Technician !

U3

Issued: August 14, 2010




N - Ay,
Calibration Laboratory of \\Q‘Mﬁ Schwoizorischor Kallbrlerdienst

Schmid & Partner ﬁﬁ Sorvica suisse d'étalonnage
Engineering AG TN Servizio svizzero dl taratura
Zeughausslrasse 43, 8004 Zurich, Swikzerland ".;:f/.’?\\\,_\;‘ Swiss Callhration Service
ety bt
Accrediled by the Swiss Accreditalion Service {SAS) Accreditation No.: SCS 108

The §wiss Accreditation Sarvice is cne of the slgnatorias to the EA
Multliateral Agreament far the recognition of callbration cerlifizates

Glossary:

TSL lissue simulaling liguld

MORMx,y,2 sensifivity in free space

CanvF sensitivity in TSL / NORMx v,z

CCP diods compression point

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

ABC modulation dependent iingarization parametears

Polarization ¢ g rotation areund probe axis

Palarizalion 8 4 rotation around an axis that is in the plane normal 1o probe axis {at measurement center),

ie, 9 =0is normal to probe axis

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 tha Human Haad from Wiraless Communications Davices: Measurement
Technigues”, Decaemizer 2003

h} 1EC 82209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-heid devices used in close
praximity to lhe ear {frequency range of 300 MHz to 3 GHz}", February 2005

Methods Applied and Interpretation of Parameters.:
o NORMy Y 2' Assessed for E-field polarization { = 0 (f = 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMx,y,z are anly intermadiale valuas, i.e., the uncertainties of NORMx,y,z does not affact ihe E2-field
uncertainty inside TSL (see below Convf),

¢ NORM{Bx v.z = NORMx v z * frequency_rasponse (see Frequency Responsa Chart). This lingarizalion is
implemeanted in DASY4 software versions later than 4 2. The uncertainly of the frequency response is included
in The stated uncertainly of ComvF.

o DCPxy 2z DCP are numerical linearization paramelers assesaed based an the data of power sweeap with CW
signal {no uncertainty required). DCP does not depend on frequency nor media.

»  Axnz Bay,z Cxpz, VRx ¥z A, B, Care numerical linearization parameiers assessed based on {he data of
power swecp for specific medulation signal. The parameters do not depend on frequency nor media, VR is the
maximum calibration range exprassed in RMS vollage across the dicde.

v ConvF and Boundary Effect Parametors: Assessed in flat phantom using E-fleld {or Tamperature Transfer
Standard for f = 800 MH2} and inside waveguide using analytical field distributions based on power
mezsuremneants for f > 800 (MHz. The same setups are used for assessment of the paramaters applied for
boundary compensatian {alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 softwars to improve probe accuracy close ta the boundary. The sensitivity in TSL corresponds
to NORMx, v,z * ConvF wharaby the uncartainty corresponds to that givan for ConvF. A frequency dependent
CanvF is used in BASY versian 4.4 and higher which allows extending the validity from + 50 MHz to + 100
MHz,

+»  Sphorcal isotropy (3D doviation fram isoitropy): in a field of low gradients realized using a flat phantam
axposed by a patch antenna.

+  Sensor Offsel. The sensor offset corresponds to the offset of virtual measurement center from the probe tip
{on probe axis). Nao tolerance required.
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Probe ES3DV3

SN:3124

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

Calibrated for DASY/EASY Systems

tMote: non-compalible wilh 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| Sansor Z Unc (k=2)
Noren (Vv 1.8 1.33 1.34 | +401%
DCP tmvi® a92.9 96.4 96.7

Modulation Calibration Parameters

uip Camimunication Systam Name PAR A B G VR Unc®
dB dBuv my {k=2)
10000 Cw 0.00 X 6.00 0.a0 1.00| 30d.0 +1.5%
Y 0.00 0.00 1.00] 300.0
zZ Q.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 narmal distribution corresponds to a coverage probability of
approximaiely 95%.

* Tha uncertainties of Narm¥, ¥, Z de nol affect the E-field uncerainly inside TSL (sen Pagos 5 and 6).
% Numerical lingarizalian parameler uncenainty noj requirad.
F Uncertainty is determined using the masimum deviation feom finear essponse applying recalangular distribetion and is expressed for the square of the field value,

Ceorificata No: ES3-3124_Augia Bage 4 of 11




ES3DV3 5N:3124

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

Calibration Parameter Determined in Head Tissue Simulating Media

August 11, 2010

f [MHz] Valldity [MHz® Permittivity Conductivity ConvFX ConyFY ConvFZ Alpha Depth Une [k=2}
835 + 50/ +100 415 +56% 0.90 + 5% 5.89 5.8O 5.89 0.97 1.07 +11.0%
1510 £ 5042100 40.0 £ 5% 1.40 £ 5% 4.49 4.84 4.89 049 164 £11.0%
1950 +50/+ 100 40,0 + 5% 1.40 £ 5% 465 4.68 465 0.50 1.52 £11.0%
2450 +50/+100 39.2+5% 180 + 5% 4.35 4.35 435 0.45 178 £11.0%

© The vallsity of + 100 MHz orly applias for DASY vé4.4 and higher {s&s Paga 2). The uncerldinty iz fie RSS3 of lhe ConvP uncarlzinty al calibration frequency

and the uncedainty for the indicated frequency band.

Cerlificate No: ES3-3124_AugT0
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ES3DV3 5N:3124

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

Catibration Parameter Determined in Body Tissue Simulating Media

August 11, 2010

f [MHZ] Validity [MHz]" PFarmittivity Conductivity ConwF X ConwFY  ConyFZ Alpha Depth LUnc (k=21
435 + 50/ 100 55.2 1 5% 0.97 + 5% 6.86 5.86 084 .96 11 2 11.0%
1810 £ 50/ 100 53.3 5% 1.562 +5% 4.76 4,76 4.765 0.41 1.84 2 11.0%
1950 + 50/ + 100 53.34 5% 1.52 £5% 4.78 4.73 4.78 .32 233 +11.0%
2450 + 50/ £ 100 52.7 £ 5% 1,95+ 5% 4.19 4,18 4.19 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 RS of the CanvE uncerainty at calibralion freguedicy

and the uncertainty for the indicaled requency Land,

Codificate No: ES3-3124_Aug10
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ES3DV3 SN:3124 August 11, 2010

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

1.1 - . |

1.0 &g——=‘*-" | 5 a-=<|»=-0—-5>——___<_,

0.9 . C .

i
05 LI W —‘ - :
0 500 1000 1500 2000 2500 3000

i £ [MiHz]

0.8

Frequency response (normalized)

0.7

0e

—&—TEM —a—Hz2

Uncertainty of Freqguency Respaonse of E-fleld: £ 6.3% (k=2}
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ES3DV3 SN:3124 August 11, 2010

Receiving Pattern (¢), 3 = 0°

f=4600 MHz, TEM IfI110EXX : f= 1800 MHz, WG R22

—— 30 MHz

|
|
. N ; : 1. ) -
w 0.0 1. g m
g . N ST i'ﬁ-:m.J; —6— 500 MHz

: |
-0.4 : .- T i ! . . . . . ‘ —&8— 1800 MH2

—h— 2500 Mtz

0 80 120 120 240 300
407

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

Dynamic Range f{SARy..q4)
(Waveguide R22, f = 1800 MHz)
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Uncertainty of Linearity Assessmant: £ 0.6% (k=2}
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ESIDV3 SN:3124

Conversion Factor Assessment

August 11, 2010

f= 835 MHz,

WGLS R9 (head)

f = 1810 MHz, WGLS R22 (head)

4.4 | ] 300 -
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M 50
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—&— Analviical —o— Measumments

Deviation from Isotropy in HSL

Errar (¢, 9}, f = 900 MHz
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Uncertainty of Spherical Isotropy Assessment: £ 2,6% {k=2)
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ES3DV3 5N:3124

Other Probe Parameters

August 11, 2010

Sanscr Arrangement

Triangular

Connector Angle (*)

Mot applicable

Machanical Surface Detection Mode enablad
Optical Surface Detection Mode disabled
Frobe Qverall Langth 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diametar 4.0 mimn
Frobe Tip to Sensor X Galibration Point 2 mm
Frabe Tip 1o Sensor Y Calibration Point 2 mm
Probe Tip to Sensor Z Calibration Paint 2 mm
Recommended Measurement Distance from Surface 3mm

Cerbhcate No: £53-3124_AugTo Page 11 of 11
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