Appendix C - Calibration
All of the instruments Calibration information are listed below.

Dipole _ D835V2 SN:4d082 Calibration No.D835V2-4d082_Jul10
Dipole _ D1750V2 SN:1008 Calibration No.D1750V2-1008 May11
Dipole _ D1900V2 SN:5d111 Calibration No.D1900V2-5d111_Jul10
Dipole _ D2450V2 SN:712 Calibration No.D2450V2-712_Febll
Probe ES3DV3 SN:3150 Calibration No.ES3-3150 Janll

Probe EX3DV4 SN:3758 Calibration No.EX3-3758 Febll

Probe EX3DV3 SN:3519 Calibration No.EX3-3519 Febll

DAE _ DAE4 SN:779 Calibration No.DAE4-779 Janll
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Measurement Conditions

DASY system conliguration, as far as not given on page 1.
DASY Version DASYS v52.2
Extrapolation Advanced Extrapclation
Phantom Modular Flat Phantom V4.9
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency B35 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Parmittivity Conductivity
Mominal Head TSL parameters 220°C 415 0.90 mhofm
Measured Head TSL parameters {22.0 =0.2)"C 42026% 0.90 mhoim + & %%
Head TSL temperature during test (23.1 £0.2)*"C waas —
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Condition
SAR measured 250 mW input power 240mW /g
SAR normalized normalized to 1W 860 mW /g
SAR for nominal Head TSL paramelars normalized to 1W 9.65 mW /g £ 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 250 mW input power 1.56mW /g
SAR nomalized normalized to 1W 24 mW /g
SAR for nominal Head TSL paramaters normalized to 1W 6.26 mW /g = 16.5 % (k=2)

Certificate Mo: DB35V2-4d082_Jul10
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Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 55.2 (.87 mha/m
Measured Body TSL parameters (22.0+0.2)°C 55.0+6% 1.01 mha/m =6 %
Body TSL temperature during test {(22.0+£02)°C ——
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 258mW /g
SAR normalized nommalized to 1W 10.3mW /g
SAR for nominal Body TSL parameters nomalized to 1W 10.0 mW /g £ 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL candition
SAR measured 250 mW input power 1.69mW /g
SAR normalized normalized 1o 1W 676 mW /g
SAR for nominal Body TSL parametars normalized 1o 1W 6.60 mW /g £ 16.5 % (k=2)
Cerificate No: DB35V2-4d082_Jul10 Page 4 of &
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed point 51.741-32|Q
Return Loss -29.0dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 48301-460
Return Loss -26.0dB

General Antenna Parameters and Design

| Electrical Detay one direction) | 1.389ns

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

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

Mo 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 17, 2008
Cartificate No: DEISV2-4d082_Jul10 Papge 5of 8
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Measurement Conditions

DASY syslemn configuralion, as far as not given on page 1.

DASY Version DASYS vh2.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Canter - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Fraquency 1800 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mhaim
Measured Head TSL parameters {(220x02)°C 40.3x6% 1.43 mha/m + 6 %
Head TSL temperature during test (224+02)°C - e
SAR result with Head TSL
SAR averaged over 1 em’ (1 g) of Head TSL Conditlan
SAR measurad 250 mW input power 101 mWig
SAR normalized normalized (o 1W 40.4mW /g
SAR for nominal Head TSL paramelers normalized to 1W 39.9 mW lg £ 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 250 mW input power 528mW/g
SAR normalized nomalized to 1W 211 mW g
SAR for nominal Head TSL parameters normalized to 1W 21.0 mW g £ 16.5 % (k=2)

Cerificate No: D1800V2-5d111_Jul10
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Body TSL parameters

The following paramelers and calculations were applied.

Temperature Permittivity Conductivity

Mominal Body TSL parameters 2z20°C 533 1.52 mho/m

Measured Body TSL parameters (220£02)°C 533+6% 1.55 mha/m £ B %

Body TSL temperature during test (22.4 £0.2)"C e =
SAR result with Body TSL

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

SAR measured 250 mW input power 106 mW /g

SAR normalized normalized to 1W 424mW /g

SAR for nominal Body TSL parameters normalized to 1W 41.9 mW [ g £ 17.0 % (k=2)

SAR averaged over 10 em” (10 g) of Body TSL condition

SAR measurad 250 mW inpul power 5BEmMW /g

SAR normalized nomalized to 1W 26mWig

SAR for nominal Body TSL paramaters normalized to 1W 22.5mW [ g £ 16.5 % (k=2)

Certificate No: D1900V2-5d111_Jul10 Page 4 of 0
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed point 0.7 0+ 6.6 0
Relurn Loss -236dB

Antenna Parameters with Body TSL

Impedance, ransformed 1o feed point 46T0+65)0
Return Loss -22.5dB

General Antenna Parameters and Design

| Etectrical Delay (one direction) 1,202 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 1o the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals.

Mo 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 March 28, 2008
Cerlificate No: D1200V2-5d111_Jul10 Page 5of 8
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughaussirasse 43, BO04 Zurich, Switzarland

Schweizerischer Kallbrierdionst
Service suisse d'étalonnage
Servizio avizzero di laratura
Swiss Calibration Service

Accredited by the Swiss Accrditation Servica [SAS) Accreditation Ne,: SCS 108
Thix Bwiss Accreditation Service is one of the signatories to the EA
Multilatersl Agroement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR] in the Human Head from Wireless
Communications Devices: Measurement 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 QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to 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 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 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.
Mo 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.

= S5AR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

Certificate No: D2450V2-712_Feb11 Page 209
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.6
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Head T5L paramaters 220°C 302 1.80 mhoim
Measured Head TSL parameters {220 02)°C 391 +£6% 1.73 mhaim = B %
Head TSL temperature during test (212 =0.2)°C o e
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Caondition
SAR measured 250 mW input power 13.0mW /g
SAR nomalized normalized o 1W 52.0mW /g
SAR for nominal Head TSL parameters normalized to 1W 52.9 mW fg = 17.0 % (k=2})
SAR averaged over 10 em” {10 g) of Head TSL condition
SAR measured 250 mW input power 6.08 mW /g
SAR nomalized normalized to 1W 243mWig
SAR for nominal Head TSL parameatars naormalized to 1W 24.5 mW /g = 16.5 % (k=2)

Cenrtificate No: D2450V2-712_Feb11
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Body TSL parameters

The fuilu»wing parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parametors 22.0°C 52.7 1.85 mho/m
Measured Body TSL parameters (22.0£0.2) "C B22+6% 1.94 mho/m + 6 %
Body TSL temperature during test (21.8=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 126mW/ig
SAR normalized naormalized to 1W 50.4mW /g
SAR for nominal Body TSL parameters normalized to 1W 50.4 mW /g = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measured 250 mW input power 583ImW /g
SAR normalized normalized fo 1W 233 mW /g
SAR for nominal Body TSL parameters normalized 1o 1W 23.3mW /g £ 16.5 % (k=2)

Certificate No: D2450V2-712_Feb11 Page 4 of 8
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Appendix
Antenna Parameters with Head TSL

Impedance, franstormed to feed paint B30+ 1.7[0
Return Loss -27.0dB
Antenna Parameters with Body TSL
Impedance, tfransformed to feed point 5080 +55]0
Return Loss -25.1dB
General Antenna Parameters and Design
| Etectrical Detay (one direction) | 1.146 ns

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

The dipole s made of standard semirigid coaxial cable. The center conductor of the feeding line is direclly connectad to the

second arm of the dipole. The antenna is therefore short-cireuited for DC-signals.

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

feadpoint may be damaged.

Additional EUT Data

Manutactured by

SPEAG

Manufactured on

July 05, 2002

Cerfificate Mo: D2450V2-712_Feb11
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ES3DV3 SN:3150 January 19, 2011

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (*) Not applicable
Mechanical Surface Detection Mode enabled
|Optical Surface Delection Mode disablad
[Probe Overall Length 337 mm
Proba Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter 4 mm
Probe Tip to Sensor X Calibration Paint 2 mm
Probe Tip to Sensor Y Calibration Point 2 mm
Probe Tip to Sensor £ Calibration Paoinl 2 mm
Recommended Measurement Distance from Surface 3 mm
Cenificate No: ES3-31580_Jan11 Page 10 of 10
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DC Voltage Measurement
AJD - Converter Resolution nominal

High Range; 1LsB= .1V, full range = -100...#300 mV
Low Range: 1LsB = ginV, full range = -1......+3mV
DASY measuramant paramaters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y z
High Range 404.517 +0.1% (k=2) | 403748 £ 0.1% (k=2) | 403.972 £0.1% (k=2)
Low Range 3.96927 + 0.7% (k=2) | 3.08585 + 0.7% (k=2) | 3.99915 £ 0.7% (k=2)
Connector Angle
Icnnmctnrhnglltcbeumdinﬂ.ﬁs*fsyslm 1555°+1"°
Certificate No: DAE4-TT9_Jan11 Page 3 of 5
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Appendix

1. DC Voltage Linearity

High Range Reading (pV) Difference (uV) Error (%)
Channel X +Input 200001.8 B.19 0.00
Channel X + Input 20003.75 425 0.02
Channel X = Input -18996.56 304 -0.02
Channel ¥ + Input 200005.0 0.90 0.00
Channel ¥ + Input 20000.78 1.38 0.01
Channel ¥ - Input -10006.43 2.87 -0.01
Channel £ + Input 200002.2 -1.15 -0.00
Channel Z + Input 1999958 0.19 0.00
ChannelZ - lInput -19995.05 4.35 -0.02
Low Range Reading (1V) | Differance (V) Error (%)
Channel X + Input 2000.4 025 0.01
Channal X + Input 200.27 0.37 0.18
Channal X = Input -199.08 1.12 -0.56
Channel ¥ + Input 2000.1 0.19 0.01
Channel Y + Input 188.01 -0.88 -0.45
Channel ¥ = Input -198.30 0.50 -0.25
Channel Z + Input 1999.6 -0.40 -0.02
Channel £ + Input 198.22 (.88 (.44
Channel Z = Input -200.27 0.37 0.19
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring fime: 3 sec
Comman mode High Range Low Range
Input Voltage [mV) Average Reading (uV) Average Reading (pV)
Channal X 200 -3.66 -5.39
= 200 5.82 490
Channel ¥ 200 13.38 13.58
- 200 -14.98 -15.16
Channel Z 200 220 253
- 200 -4 84 -4.61
3. Channel separation
DASY measurement paramealers: Auto Zero Time: 3 sec; Measuring lime: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel ¥ (pV) Channel Z (pV)
Channal X 200 - 1.33 0.57
Channel ¥ 200 1.87 - 3.29
Channel Z 200 1.18 (.28 -
Certificate No: DAE4-T79_Jan11 Page 4 of 5
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EXIDVI- SN:3518 Fabruary 25, 2011
DASY/EASY - Parameters of Probe: EX3DV3 - SN:3519

Basic Calibration Parameters

Sansor X Sansor Y Sensor £ Une (k=2
Morm (pVivimpE) 0.82 071 0.72 +10.1 %
DCP {m\{" 99.0 985 100.8

Modulation Calibration Parameters .

ulD Communication Systam Nama PAR A B c VR Unc®
dB dB dB my {k=2)
10000 | OW 000 | X | ooo 0.00 j00 | W73 | =A%
¥ 0.00 0.00 1.00 110.4
Z | oon .00 100 | 1366

The reporied uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage facltor k=2, which for a normal distribution corresponds o a coverage
probability of approximately 85%.

* Tha uncestaintios of Mo, Y.Z do not aflect ihe E ekl uncortainty inside TSL (see Pages 5 and 6}

* Mumesical linsarization parsmeter: ueerainty not requinsd

:mrll' Is delarmined using the mao devation from lingar rsponse appiying rectengulor disiribution and i axpresasd for Ihe sgquans of (b
vatlus.

Certificate Mo EX3-3519_Fab11 Page 4 of 11
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EX3DV3- 5N.3519

February 25, 2011

DASY/EASY - Parameters of Probe: EX3DV3 - SN:3519

Calibration Parameter Determined in Head Tissue Simulating Media

1 {MHz)© nﬁﬂﬁﬂ"ﬁ' Cumﬁrﬂ ConvF X | ComvF Y | ConvF 2 A,pg_b_n__mﬁy_';]h :Jkrfﬂli
2000 40.0 1.40 9.25 8.25 9.25 0.53 0.78 +12.0%

5200 36.0 4.66 5.08 5.08 5.08 0.30 1.80 +131%
5500 358 4.96 4.60 460 4.60 0.40 1.80 +13.1%
5800 353 527 4.13 4.13 413 0.50 1.80 | £13.1%

 Frequency valdty af £ 100 MHz only apples for DASY w4 and higher (sse Page 2. else & is restricted to = 50 MHz. The uncartainty is the RSS

of the ConF uncadtainty ai calbraton lrequensy and the uncertainty lor the indicated frequency band.

¥ Al frequencies below 3 GHz, the validity of Sssun perametsns (¢ and o) can be releced 1o & 10% if bquid compensabon farmuls is appled ta
measied SAR values. Al frequances abowe 3 GHz, the validity of Sssuo parameters (¢ and o) s resincied 1o & 5%. The wncortainty |s the RSS of

the Conv¥ uncertainty for indicaled target tissue parametons

Certificate Mo: EX3-3518_Feb11
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EX30V3- SN:3518

February 25, 2011

DASY/EASY - Parameters of Probe: EX3DV3- SN:3519

Calibration Parameter Determined in Body Tissue Simulating Media

1 [MHz) Nm:ﬁ' Cm{g::;ll o ConvF X | ConvFY¥ | ConvFZ | Alpha mﬁ ”{l:-’;li
2000 533 1.52 8.3 9.31 9.31 0.72 0.68 £ 12.0% |
2300 52.9 1.81 B.ET B.67 B.67 0.69 067 +£12.0%
2450 52.7 1.95 8.17 B.A7 BA7 079 | 058 | +120%
2600 525 2.18 7.75 7.75 7.75 0.79 0.54 +12.0 %
3500 51.3 3n i 711 7.1 0.2 1.34 £13.1%
5200 48.0 5.30 4.38 4,368 4.36 0.52 1.95 +13.1%
5300 48.8 542 4.14 4,14 4.14 D.55 1.95 +13.1 %
5500 48.6 5,65 3.88 3.88 3.88 0.55 1.85 £13.1%
5600 48.5 577 3.56 3.56 3.56 0.65 1.85 +£13.1%
5800 48.2 6.00 3.94 3,94 3.94 0.58 1.85 +13.1%

© Froquency walidity of £ 100 MHZ only applens for DASY vd 4 and higher (see Page 2), slse il s resiricied 1o £ 50 Mz The uncertainty fs the R55
of the ConvF uncertaeniy &l calbvation lrequency and Bhe uncertainty fof the indicated freguency band

" Al irequances below 3 Gz, the valdity of Bssuo paramaters (¢ and of can be relassd b ¢ 10% if lquid

d bo

=

o formula =

maasured SAR values. Al frequencies above 3 GHE, the vakdity of tissue paramaeters (= and o) is resiricted b £ 5% mmm-rﬁ.m RSS of

the Com uncedtainty for indicaled target lissue parameders.

Cenificate Mo, EX3-3519_Fabi1
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EX30V3- SN:3510 February 25, 2011

DASY/EASY - Parameters of Probe: EX3DV3 - SN:3519

Other Probe Parameters
Sensor Arrangemen 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 8 mm
Tip Diameter 2.5 mm
Probe Tip ta Sansor X Calibration Paint 1 mm
Probe Tip to Sensor ¥ Calibration Point i mm
Prabe Tip to Sensor Z Calibration Point 1 mm
Recommaended Measuremeant Distance from Surdface 2 mm

Certificats No: EX3-3510_Feb11 Page 11 af 11
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