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ES3DV3 SN: 3149 September 24, 2011

DASY/EASY — Parameters of Probe: ES3DV3 - SN:3149

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Une (k=2)
Norm (1 VA(V/m®** | 1.14 1.23 1.29 +10.1%
DCP (mV)® ' 94 95 91
Modulation Calibration Parameters _
UID | Communication| PAR A B C VR | Unc®
| System Name | dB | dBuV mV | (k=2)
10000, CW 0.00 | X| 0.00  0.00 1.00 | 300.0| *1.5%
Y | 0.00| 0.00 1.00 | 300.0
Z | 0.00 | 0.00 1.00 | 300.0

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

* The uncertainties of NormX,Y.Z do not affect the E*-field uncertainty inside TSL (see Page 5 and 6).
B Numerical linearization parameter: uncertainty not required.

¥ Uncertainty is determined using the maximum deviation from linear response applying recatangular
distribution and is expressed for the square of the field value.
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ES3DV3 SN: 3149 September 24, 2011

DASY/EASY — Parameters of Probe: ES3DV3 - SN:3149

Calibration Parameter Determined in Head Tissue Simulating Media

f[MHz]® 1£::::tt:ftf C“'(‘;‘;:;;i}’ Y | ConvFX | ConvFY |ConvFZ | Alpha I(’:"::)‘ H‘l‘;)
850 415 0.90 6.56 6.56 6.56 0.91 113 | +12.0%
900 415 097 634 6.34 6.34 0.83 126 | +12.0%
1800 40.0 1.40 5.18 5.18 5.18 069 | 147 | £12.0%
1900 40.0 1.40 5.03 5.03 5.03 0.72 138 | £12.0%
2100 39.8 1.49 458 458 458 0.66 134 | £12.0%
2450 39.2 1.80 435 435 435 067 | 136 | +12.0%

g Frequency validity of =100 MHz only applies for DASY v4 4 and higher (see Page 2). else 1t is restricted to =50 MHz The
uncertainty 1s the R3S of the ConvF uncertainty at calibration {requency and the uncertainty for the indicated frequency band,

F At frequencies below 3 GHz, the validity of tissue parameters ( £ and @ ) can be relaxed to =10% if liquid compensation formula
15 applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters ( € and 0 ) is restricted to +5%.
The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.
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ES3DV3 SN: 3149 September 24, 2011

DASY/EASY — Parameters of Probe: ES3DV3 - SN:3149

Calibration Parameter Determined in Body Tissue Simulating Media

f[MHz]® 1£::::tt:ftf C“'(‘;‘;:;;i}’ Y | ConvFX | ConvFY |ConvFZ | Alpha I(’:"::)‘ H‘l‘;)
850 55.2 0.97 6.22 6.22 6.22 0.76 126 | +12.0%
900 55.0 1.05 6.02 6.02 6.02 0.99 106 | +12.0%
1800 53.3 1.52 497 497 497 075 | 134 | £12.0%
1900 53.3 152 468 468 468 0.62 133 | +12.0%
2100 53.5 1.57 435 435 435 0.68 134 | £12.0%
2450 52.7 195 413 413 413 071 | 135 | £12.0%

g Frequency validity of =100 MHz only applies for DASY v4 4 and higher (see Page 2). else 1t is restricted to =50 MHz The
uncertainty 1s the R3S of the ConvF uncertainty at calibration {requency and the uncertainty for the indicated frequency band,

F At frequencies below 3 GHz, the validity of tissue parameters ( £ and @ ) can be relaxed to =10% if liquid compensation formula
15 applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters ( € and 0 ) is restricted to +5%.
The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.
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ES3DV3 SN: 3149 September 24, 2011

Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: 15.0% (k=2)
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ES3DV3 SN: 3149 September 24, 2011

Receiving Pattern (¢), 6 =0°

600 MHz , TEM 1800MHz WGS
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Uncertainty of Axial Isotropy Assessment: +0.5% (k=2)
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Certificate No:
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September 24, 2011

Dynamic Range f(SAR}caq)
(Waveguide: WGS, f= 1800 MHz)

1.E16 —

1.E+5 +

1.E+4

1.E+3 ¢

Input Signal [uV]

0.0001 0.001 0.01 0.1 1 10 100
SAR [mWicm®]

—&— not compensated —8— compensated

Error [dB]

SAR [mW/cm®]

Uncertainty of Linearity Assessment: +0.5% (k=2)
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ES3DV3 SN: 3149 September 24, 2011

Conversion Factor Assessment

800900 G4)Head liquid 900N Hz 1800 - 1900 (WGE) He ad liquid 1800 M Hz
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| —e—snalytical ¢ Measurements —o— Analytical o Measuremerﬂs|

Deviation from Isotropy
Error (¢, 9), f=900 MHz

(probe rotation) Q
(polarization rotation)

Uncertainty of Spherical Isotropy Assessment: +2.5% (k=2)
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ES3DV3 SN: 3149 September 24, 2011

DASY/EASY — Parameters of Probe: ES3DV3 - SN:3149

Other Probe Parameters
Sensor Arrangement Triangular
Connector Angle (* ) Not applicable
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter 4 mm
Probe Tip to Sensor X Calibration Point 2 mm
Probe Tip to Sensor Y Calibration Point 2 mm
Probe Tip to Sensor Z Calibration Point 2 mm
Recommended Measurement Distance from Surface 2 mm
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ANNEX F DIPOLE CALIBRATION CERTIFICATE

835 MHz Dipole Calibration Certificate

TR aamEs it ERL TVME

Telecommunication Metrology Center of MIIT e ;m\\\\\‘

Client T™MC

Object D835V2 - SN: 443

Calibration Procedure(s) TMC-XZ-01-027

Calibration procedure for dipole validation Kits

Calibration date: February 26, 2010

Condition of the calibrated item In Tolerance

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(SI). The measurements and the uncertainties with confidence probability are given on the

following pages and are part of the certificate.

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRVD 101253 04-Sep-09 (TMC, No.JZ09-248) Jun-10

Power sensor NRV-Z5 100333 04-Sep-09 (TMC, No. JZ09-248) Jun-10

Reference Probe  ES3DV3 | SN 3149 25-Sep-09(SPEAG, No.ES3-3149_Sep09)  Sep-10

DAE4 SN 771 19-Nov-09(SPEAG, No.DAE4-771_Nov09)  Nov-10

RF generator E4438C MY45092879 18-Jun-09(TMC, No.1Z09-302) Jun-10

Network Analyzer 8753E | US38433212 29-Aug-09(TMC, No.JZ09-056) Aug-10

Name Function Signature

Calibrated by: Lin Hao SAR 'I;est Engineer ﬁﬁ’ _;1%

Reviewed by: Qi Dianyuan SAR Project Leader __,_.____?}%

Approved by: Lu Bingsong Deputy Director of the laboratory £ M’é(d);z

Issued: February 26, 2010
This calibration certificate shall not be reproduced except in full without written approval of the laboratoty.
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Telecommunication Metrology Center of MIIT

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORMX,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 300MHz to 3GHz)", 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) DASY System Handbook

Methods Applied and Interpretation of Parameters:

e 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.

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

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

e 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.

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

Certificate No: D835V2-443 Febl0 Page 2 of 9
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DASY system configuration, as far as not given on page 1.
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DASY Version DASYS5 V5.0
Extrapolation Advanced Extrapolation
Phantom 2mm Oval Phantom ELI4
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 41.5 0.90 mho/m
Measured Head TSL parameters (22.0+0.2) °C 416+6 % 0.92mho/m £ 6 %

Head TSL temperature during test

(21.7+0.2) °C

SAR result with Head TSL

SAR averaged over1 ¢m’ (1 g) of Head TSL

Condition

SAR measured

250 mW input power

238mW /g

SAR normalized

normalized to 1W

9.52mW /g

SAR for nominal Head TSL parameters '

normalized to 1W

9.41 mW /g £ 17.0 % (k=2)

SAR averaged over 10 ¢m’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 154 mW/g
SAR normalized normalized to 1W 6.16 MW /g

SAR for nominal Head TSL parameters '

normalized to 1TW

6.12 mW /g £ 16.5 % (k=2)

! Correction to nominal TSL parameters according to d), chapter "SAR Sensitivities”

Certificate No: D835V2-443_Febl0
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Telecommuniecation Metrology Center of MIIT

Body TSL parameters
The following parameters and calculations were applied.
o= ]

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 552 0.97 mho/m
Measured Body TSL parameters (22.0£0.2) °C 545+ 6% 0.97mho/m + 6 %

(21.9+0.2)°C B Lo

Body TSL temperature during test

SAR result with Body TSL

Certificate No: D835V2-443_Febl0

SAR averaged over1 ¢m’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 241mWi/g
SAR normalized normalized to 1W 964 mW/g

SAR for nominal Body TSL parameters *

normalized to 1W

9.57 mW /g £ 17.0 % (k=2)

SAR averaged over 10 ¢’ (10 g) of Body TSL Condition
SAR measured 250 mW input power 1.57mW /g
SAR normalized normalized to 1W 6.28 mW /g

SAR for nominal Body TSL parameters

normalized to TW

6.24 mW /g £ 16.5 % (k=2)

* Correction to nominal TSL parameters according to d), chapter “SAR Sensitivities”
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 53.7Q-3.7jQ

Return Loss - 25.9dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 49.4Q0-5.1jQ

Return Loss -25.6dB

General Antenna Parameters and Design

i Electrical Delay (one direction) 1.387 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 directly connected
to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals.

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

Additional EUT Data

Manufactured by SPEAG

Manufactured on September 3, 2001
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DASY5 Validation Report for Head TSL

Date/Time: 2010-2-26 14:31:40
Test Laboratory: TMC, Beijing, China

DUT: Dipole 835 MHz; Type: D835V2; Serial: SN: 443

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

Medium: Head 835MHz

Medium parameters used: f =835 MHz; o = 0.92 mho/m; ¢,=41.6; p = 1000 kg/m’
Phantom section: Flat Sectien

DASY5 Configuration:
® Probe: ES3DV3 - SN3149; ConvF (6. 56, 6.56, 6.56); Calibrated: 25.09.09
® Electronics: DAE4 Sn771; Calibration: 19.11.09
® Phantom: 2mm Oval Phantom ELI4; Type: QDOVAQOIBB
@  Measurement SW: DASYS, V3.0 Build 119.9; Postprocessing SW: SEMCAD, V13.2 Build 87

Pin=250mW; d=15mm/Zoom Scan (7x7x7)/Cube 0:

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

Reference Value = 54.8 V/m; Power Drift = —0.037 dB
Peak SAR (extrapolated) = 3.11 W/kg

SAR(1 g) = 2.38 mW/g; SAR(10 g) = 1.54 mW/g
Maximum value of SAR (measured) = 2.71 mW/g

dB
0.000

-4.48

=11.2

0 dB = 2. T1mW/g
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DASYS5 Validation Report for Body TSL

Date/Time: 2010-2-26 9:52:36
Test Laboratory: TMC, Beijing, China

DUT: Dipole 835 MHz; Type: D835V2; Serial: SN: 443

Communication System: CW Freguency: 835 MHz Duty Cycle: 1:1

Medium: Body 835MHz

Medium parameters used: f = 835 Miz; @ = 0.97 mho/m; ¢.=54.5; p = 1000 kg/m’
Phantom section: Flat Section

DASYS Configuration:
® Probe: ES3DV3 - SN3149; ConvF(6.22, 6.22, 6.22); Calibrated: 25.09.09
® Electronics: DAE4 Sn771; Calibration: 19.11.09
® Phantom: 2mm Oval Phantom ELI4; Type: QDOVAOO1BB
® Measurement SW: DASYS, V5.0 Build 119.9; Postprocessing SW: SEMCAD, V13.2 Build 87

Pin=250mW; d=15mm/Zoom Scan (7x7x7)/Cube 0:

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

Reference Value = 54.0 V/m; Power Drift = -0.025 dB
Peak SAR (extrapolated) = 3.78 W/kg

SAR(1 g) = 2.41 mW/g; SAR(10 g) = 1.57 mW/g
Maximum value of SAR (measured) = 2.70 mW/g

dB
0.000

-2.14

-4.28

-6.42

-8.56

-10.7

0 dB = 2. 70mW/g
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Client TMC  Certificate No: D1900V2-541_Feb10

Object D1900V2 - SN: 541

Calibration Procedure(s) TMC-XZ-01-027

Calibration procedure for dipole validation kits

Calibration date: February 26, 2010

Condition of the calibrated item In Tolerance

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(SI). The measurements and the uncertainties with confidence probability are given on the

following pages and are part of the certificate.

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards I ID # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRVD 101253 04-Sep-09 (TMC. No. JZ09-248) Sep-10
Power sensor NRV-Z5 100333 04-Sep-09 (TMC, No. JZ09-248) Sep-10
Reference Probe  ES3DV3 | SN 3149  25-Sep-09(SPEAG, No.ES3-3149_Sep09)  Sep-10
DAE4 SN 771 19-Nov-09(SPEAG, No.DAE4-771_Nov09)  Nov-10
RF generator E4438C MY45092879 18-Jun-09(TMC, No.JZ09-302) Jun-10
Network Analyzer 8753E | US38433212 29-Aug-09(TMC, No.JZ09-056) Aug-10
Name Function Signature

Calibrated by: S ST

¥y Lin Hao SAR TastEng_;meer —ﬁfﬁ%
Reviewed by: Qi Dianyugm SAR Pro_]ectl.zader .

Approved by: Lu Bingsong Deputy Director of the laboratory 72 'M’; %

Issued: February 26, 2010
This calibration certificate shall not be reproduced except in full without written approval of the laboratoty.
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORMx,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 300MHz to 3GHz)”, 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) DASY System Handbook

Methods Applied and Interpretation of Parameters:

e 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.

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

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

e 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.

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

Certificate No: D1900V2-541_Feb10 Page 2 of 9
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Measurement Conditions

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

No0.2011SAR00140
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DASY Version DASYS V3.0
Extrapolation Advanced Extrapolation
Phantom 2mm Oval Phantom ELI4
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m
Measured Head TSL parameters (220+02)°C 396+6 % 1.40mho/m £6 %
Head TSL temperature during test (21.9+0.2)°C e -

SAR result with Head TSL

SAR averaged over1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 991 mW/g
SAR normalized normalized to 1W 396mW /g
SAR for nominal Head TSL parameters ' normalized to 1W 39.4 mW /g £ 17.0 % (k=2)
SAR averaged over 10 ¢n?® (10 g) of Head TSL Condition
SAR measured 250 mW input power 5.05mW /g
SAR normalized normalized to 1W 202mW/g
IER for nominal Head TSL parameters ' normalized to 1W 20.1 mW /g £ 16.5 % (k=2)

! Gorrection to nominal TSL parameters according to d), chapter “SAR Sensitivities”

Certificate No: D1900V2-541_Febl0
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Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 53.3 1.52 mho/m
Measured Body TSL parameters (22.0+0.2) °C 52.5 + 6% 1.51 mho/m £ 6 %
Body TSL temperature during test (21.8+0.2) °C - e
SAR result with Body TSL
SAR averaged over1 ¢/’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 104 mW /g
SAR normalized normalized to 1W 416mW/g
SAR for nominal Body TSL parameters 2 normalized to 1W 41.4 mW /g £17.0 % (k=2) |
SAR averaged over 10 ¢m’ (10 g) of Body TSL Condition
SAR measured 250 mW input power 524 mW /g
SAR normalized normalized to 1W 21.0mW /g
SAR for nominal Body TSL parameters * normalized to 1W 20.9 mW /g £ 16.5 % (k=2)

* Correction to nominal TSL parameters according to d), chapter “SAR Sensitivities”
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5480 +4.0jQ

Return Loss i -23.7dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 47.90+ 7.1 &

Return Loss -22.6dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.201 ns J

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 directly connected
to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals.
No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near

the feedpoint may be damaged.

Additional EUT Data
Manufactured by SPEAG
Manufactured on October 4, 2001
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DASY5 Validation Report for Head TSL

Date/Time: 2010-2-26 15:20:47
Test Laboratory: TMC, Beijing, China

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: SN: 541

Communication System: CW Freguency: 1900 MHz Duty Cycle: 1:1

Medium: Head 1900MHz

Medium parameters used: f = 1900 MHz; o= 1.40 mho/m; £, = 39.6; o = 1000 kg/m’
Phantom section: Flat Section

DASYS Configuration:
® Probe: ES3DV3 - SN3149: ConvF(5.03, 5.03, 5.03); Calibrated: 25.09.09
® Electronics: DAE4 Sn771; Calibration: 19.11.09
® Phantom: 2mm QOval Phantom EL14; Type: QDOVAOO1BB
®  Measurement SW: DASYS, V5.0 Build 119.9; Postprocessing SW: SEMCAD, V13.2 Build 87

Pin=250mW; d=10mm/Zoom Scan (7x7x7)/Cube 0:

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

Reference Value = 85.1 V/m; Power Drift = -0.057 dB
Peak SAR (extrapolated) = 18.8 W/kg

SAR(1 g) = 9.91 mW/g: SAR(10 g) = 5.05 mW/g
Maximum value of SAR (measured) = 11.5 mW/g

dB
D.000

-3.46

-6.92

-10.4

-13.8

0 dB = 11.5mi/g
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Telecommunication Metrology Center of MIIT

DASYS5 Validation Report for Body TSL

Date/Time: 2010-2-26 10:41:08
Test Laboratory: TMC, Beijing, China

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: SN: 541

Communication System: CW Frequency: 1900 MHz Duty Cycle: 1:1

Medium: Body 1900MHz

Medium parameters used: £ = 1900 MHz; o= 1.51 mho/m; €,=52.5; o = 1000 kg/m’
Phantom section: Flat Section

DASY5 Configuration:

Probe: ES3DV3 - SN3149; ConvF(4.68, 4.68, 4.68); Calibrated: 25.09.09
® FElectronics: DAE4 Sn771; Calibration: 19.11.09

® Phantom: 2mm Oval Phantom ELI4; Type: QDOVAQOIBB

® Measurement SW: DASYS, V5.0 Build 119.9; Postprocessing SW: SEMCAD, V13.2 Build 87

Pin=250mW; d=10mm/Zoom Scan (7x7x7)/Cube 0:

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

Reference Value = 80.2 V/m; Power Drift = —0.009 dB
Peak SAR (extrapolated) = 19.1 W/kg

SAR(1 g) = 10.4 mW/g; SAR(10 g) = 5.24 mW/g
Maximum value of SAR (measured) = 12.0 mW/g

dB
0.000

-3.46

-6.92

-10.4

-13.8

17.3

0 dB = 12. 0mW/g
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2450 MHz Dipole Calibration Certificate

Calibration Laboratory of A Seliwelzeriseher Kallbrierdianst
Schmid & Parner 3 E Sarvlce sulsse aétalannage

Engineering AG = Sarviria svlzzoro di taraturn
Zeughnusstrasss 43, H004 Zurich, Switzerinnd "‘:s'.",,ﬁx Swinn Callbration Sarvice
Accrmdilng by tho Bwiny Accrodiiation Sanice (SAS) Acernditation No.: SCS5 108

The Swiss Accregitntion Servica Is one of the signataries 1o tho EA
Huttilateral Agresment for the reeognition of ealibration certificates

Cafitration procedurals)

Caliliration daln:

Thiine eatlibaration eorfifinnin dociments the traceability to netansl sisnaards, which iealias the physiont unils of reomemmene. (51,
The rpppunsrmants Brd the uncsnainties with confdance probsabnlity are ghecey on fhe following pagas and e pam of this cartificale.

M alibrtions haye been conducted in shu ciosed Inboratony inciity; anviemmen tompemium (22 « 3G and humidit « 70%.

Cakibraton Equipment usdd (MATE ciftical for ondibeatinn)

Pisrsary Blantdwds o Cail Dabd [ComiNnts Moy Schedulad Calibrailen
Povar motar EPM-442A GHITARITOH 06-Oct-0f (Mo, 217-01086) a1

Piramir mursor HP 84814 USITazre O8-Cct-08 (Mo, 21701 0RR) Oet-10

Relrrence 20 df Attanustor S 5OAEA (200) A0-Mar- 10 (Mo, 21701150} Mar-11

Typi-H mimmatoh eombination BN 504727 06327 J0-Mar-10 {No. 217-01 163} Mg 11

Raofrrence Probs CSE0VI S 3205 30-Apr-10 (Mo, EE3-3208 Aprif) Apr-i1

DALY Hh: 8t [0-un- 10 (Ho, DAE4-801_n10) Har-11

Secondery Standiids I ¥ Chwek Date fin house) __ Scheduled Chisch
Power sunsar HP Bag1A MYd10e2a17 18-Ot-02 {in honesn chack Orl-06) In hotse chack: Oct-11
A ganambor RAS SMT-08 1008 - fupg-96 fin house chack Ocl-00) I hienmo chack: Oct-11
Motk Arndyzer HP BT53E LSa7oG0sas SA200 TB-Det-01 (in i eimick Chet-00) I s ehsele Oet-10

Name _ Function Signature
Calibrated by: BRI ! =y

Approved by:

Issued; September 29, 2010

This calibration cerfificate shall not be reproduced except in full without written approval of the laboratory.
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Lallbration Laboratory of
Schmid & Partner

Engineernng AG
Zeughaussiranse 43, 5004 Zurich, Switrerinnd

5 Schweirerischer Kalibrlsrdiens
Service sulsse d'éalonnagy

c Servizio svizzoro di tnratura

S swiss Callbration Service

Aczinmiingel by the Swes Acchoditition Sarvcs (545 Aceroditation Na.: SCS 108
The Swiss Arcracitation Sarvicn In one of tha signirtosies 1o (he BA
Multitnteral Agraamant far the recognition of enlibration certliicates

Glossary:

TSL tissue simulating liquid

ConvF sensitivily in TSL/ NONM x,y,z
MNia net applicable or not measurad

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, “IEEE Recommanded Praclice for Datarmining the Paal Spatial-
Averaged Speclfic Absorption Rate (SAR) in the Human Head from Wireloss
Communications Devices: Measurement Techniques”, December 2003

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

¢} Federal Communications Commission Olica of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure o Radiofrequency
Eleclromagnatic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Daevices with FCC Limits for Human Exposura to Radiofrequancy Emissions”,
Supplement C (Edition 01-01) to Bulletin fi5

Additional Documentation:
d) DASY4/5 Syslem Handbook

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

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

* Fesd Point Impedance and Return Loss: These parameters are measured with the dipola
positioned under the liquid filled phantom. The impedance stated is transformed from the
meaasurement at the SMA connecior to the leed point. The Retum Loss ensuras low
raflected powsr. No uncertainty required,

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

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

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

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

Certificate No: D2450v2-853_Sep10 Page 2 of 9
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Measurement Conditions
DASY system configuration, as faras not given on page 1.

DASY Verslon DASYS VE2.2
Extrapalation Advanced Extrapolation
Phantom Maodular Flal Phaniom V5.0 -
Distance Dipole Centar - TSL ] 10 mm with Spacer
Zoom Scan Rasolution e, dy, dz = 5 mm L]
Fuquam:-!r 2450 MHz + 1 MHz - J
Head TSL parameters
The following paramitors wnd caleulstions wire applled,
Temparature Parmittivity Conductivity
Nominal Hond TSL parameters 2204C e 1,80 mha/m
| Moasured Head TSL porameters (20202)°C | 30046% | 174mhoimec%
-Hal-d TSL temperaiura duflng test 216 +0.3) "C — ! - N
SAR result with Head TSL
[san averaged ovar 1 em” {1 g) of Head TEL Condiion
| SAR measuroq " 250 mW input power 13.1 mW (g
SAR normalized narmalized to 1W B2amwWig
Eﬁ.ﬂ ter nomingl Head TSL pammetos normalizad to W 532 MW /g £ 17.0 % (k=2) =)
SAR averanod over 10 am® (10 g) of Haad TSL ' condifion
'_H.AFI meagtred 260 mW input powar 618 mW /g
SAR nomalized normalized 1o 1W 246mW/g
SAR lor nominal Haad TSL paramatans nommelized to 1W 24.8 MW /g = 16.5 % (k=2) i

Certificate No: D2450v2-853_Sep10 Page 3 of 9
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Body TSL parameters
The fedlawing paramaeters and calculations wire appliad
Temperature Permitiivity Conductivity
MNominal Body TSL parameters 2200 527 1.85 mho/m
Measured Body TSL parameiors (22.0=032) 526 :B% 1.85 mho/m + 6 %
Budy TéL temporatura during lost 6= EI..E} "0 e - j
SAR result with Body TSL
SAR averaged aver 1. om’ (1 ) of Body TSL Candition 0]
“$|I\Fl MAaARLITT . 250 MW input powear 12.89mW/ig
__S.ﬁ.l'-r normalized nurmlil:i_!u:l o 1w S1.6mwW /g

SAR for nominal Body TSL paramaters

narmalksed 1w

SLEmMW /g s17.0% {k=2}

| san averaged over 10 am (10 g) of Body TSL condition |
SAR mengured . =50 mW input powar 598 mW /g
_SaFI nermalizad nommalized to 1W 23.8mW (g
LEAH ll.lr.numlrlnl Body TSL parametors nermatizod g 1{# 23.9 m\w / 9=18.5 %-:u_-:; _l

Certificale No: D2450V2-853_Sep1 0
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Appendix
Antenna Parameters with Head TSL

Impedance, transfarmad 1o loed paint G461+ 2.8 0
Aetum Loss - 25.8 4B

Antenna Parameters with Body TSL

Impedance, ransfarmed o loed polnt 1840 + 440
Hedumn Loss -27.1dB

General Anlenna Paramelers and Design

LEIHnIH-nuJ Delay (one diraotion) [ 1.164 ng

Aller o tarm use with 100W radiated powsr, anty a slight wirming of the dipalé nesr the fsedpoint can be measurod:
The dipele is mada of standard semirghd conxial cable. Tha cenur conductar af the feading lina s directly connected o the
second arm al he dipofe. The antonng iu therefors shorl-ciroulisd far LC-signials,

Mo pecoasive Toree must b applied to the dipole arms, because thay might band or tho solderad connectons naar the
Isixdpelm may be charmuged

Additional EUT Data

Manufnciured by SPE.i;ﬁ
Manufachired an MNovembar 10, 20049

Certificate No; D2450v2-853_Sep10 Page 5 of 9
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DASYS validation Report for Head TSL

Drare/Time: 24.08. 2010 14: 10:17
Fest Laboritary: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:853

Cammuniention System: CW: | requency: 2450 MHz: Duty Cyele: 1:1
Medium: HSL 1112 na
Medium parameters used: £ = 2450 MHz: a = 1.74 ntho/m: k= 39: p = 1000 kp/m”
Phantom section: Flag Section
Measurernent Standard: DASY S (IEEE/RC JANST ORI, 19-2007)
DASYS Configurution:
*  Prohe: ESIDNVS - SNI205; ConvF4.53, 453 4,51 k Calkhrated: 30,04, 20]0
& nensar-surinee: Jnm (Mochanical Surfhoe Distection )
*  Eleatromes; DAEA S06001; Calibomsd: 10,06.2000
*  Phantom: Flar Muasiomy 3.0 (fo ) Pypes QDODOPSOA A, Rovial 1001

* Meaktirement SW: DASYS2E V522 Mulla o Version 52,00 (163

L Prstpmcessing SW; SEMUAD X, V4.2 Duild 2 Viersion 14.2.2 {1685
I B

Pin=250 mW/d=10mm, dist=3,0mm (ES-Probe)/Zaom scan (7x7x7)/Cube 0: Measurement
aridd: dx=5mm, dy=5mm. de=5mm

Reference Value = 101.7 Vim: Power Drift =0 028 dB

Peak SAR (extrapolated) = 26.7 Wikg

SARIT g) = 13.1 mWip; SAR(10 ¢) = 6.16 m\Wg

Muoximum value of SAR (measured) = 16.7 mW /o

20

25

0dB = |(1.?II1\\"."E-

Gertificate No: D2450V2-853_Sep10 Page 6 of 9 |
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Impedance Measurement Plot for Head TSL

<4 Fep 20610 A9:19:03

MY my L oAb ¥ EfLShe TRIZ G 10080 gH TASHUQ0 200 HHe
EHL Maek#rs
- BELOET o
1 ¥ e
3 235000 iz

%

CHa Gy LOB 5 a0/ REF =28 dB B-2NTHE AR 2 450,800 000 iz
[ .
{ |
I
1 3 M 1
i E==EL CHE Markars
—— | dr=14.051 dp
- | .--"'"f':_ £ L53800 alir
- -. _p-"'-'. 4 |
S— —— 4 - ; - ——
. - R | |
e
_-'. # . o | ] | | |
- ! } !
IF=: IS W
_ I
SThET & 250080 G048 His BTN 3 FRL0O0 9 Hez
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Validation Report for Body

Date/Time: 27,09.2010 13:39:49
Fest Laboratory: SEEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz: Type: D2450V2: Serial: D2450V32 - SN-853

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

Medivm: MSL 112 iR

Medium parameters used: f = 2450 MHz: 0 = 1.95 mhe/m; & = 52.6; p = 1000 kg/m”
Mhantam section: Fla Section

Measurement Stancdard: DASYS (IEERATCY ANST Ca3.19-2007)

DASYS Configurulion:

- Probe: ERADV < SN3205: CopviH4.31 4 %1 RALE Calilsraded: 20,064, 2000
& Sensor-Suriace hoim (Mechanical Surfaco Detertion)
" Electromes: DAES Sné01: Calibraied: 10,06, 2011

- Phanborm: Flai Phaniom AN (hack); Type: QDOOOPSAA: Seral JLWNZ
= Mesgirement 5VW- DAKY 32, VL2 Ruild 0, Verxlon 220§ 187

L Postprocesslng SWr SEMOCAD X VId.2 Baild 2, Version 14.2.2 (1685

Pin=250 mW /d=10mm, disi=3.0mm (ES-Probe)/Zoom Scan (Tx7x7 W Cube 0: Measurement
eridd: dx=Smm, dy=5mm, d¥=Smm

Reference Value = 95.7 VWim: Power Drift = 0,045 dR

Peak SAR h"\ﬂ.ll'.||'-|||.|[|_*|.|;| =TT "u"ll-"J-.:l

SAR(I g) = 12.9 mWig; SAR(10 g) = 5.98 W/

Maoximum value of SAR (mensured) = 6.8 mW/p

-20

0dB = 16.9mW/g

Certificate No; D2450V2-853 Sep10 Page 8 of 9 |




No0.2011SAR00140

TMB Page 235 of 235

Impadance Measurement Plot for Bady TSL
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