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Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, "|[EEE 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)",
Fabruary 2005

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiolrequency
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 phantormn section, with the arms oriented
parallel to the body axis,

= [Feed Point Impedance and Return Loss: Thase parametars 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.

= SAHR measured: SAR measured at the stated antenna input power.

= SAR normalized: SAR as measured, hormalized 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.

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 approximataly 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1,

DASY Veraion DASYS V5283
Extrapolation Advanced Exirapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm ' with Spacer
Zoom Scan Resolution dx, dy, dz = 5§ mm

Fraguency 2450 MHz + 1 MHz

Head TSL parameters
The following paramatera and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL paramatera 22.0°C 39.2 1,80 mha/m

Measured Head TSL parameters (22.0+02)°C 38746% 1.85 mho/m + & %

Head TSL temperature change during test < 0.5°C
SAR result with Head TSL

SAR averaged over 1 em’ (1 g) of Head T5L Condition

SAR maasurad 250 mW Input powar 13.4 Wikg

SAR for nominal Head TSL parameters normalized to 1W 52.8 Wikg = 17.0 % (k=2)

SAR averaged over 10 em’ (10 g) uf Head TSL oconditian

SAR maasurad 260 mW input powar B.21 W/kg

SAR for nominal Head TSL paramaters normalized to 1W 24.6 Wikg £ 16.5 % (k=2)
Body TSL parameters

Tha fellowing paramaters and caloulations were appliad.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 527 1.85 mho/m

Measured Body TSL parameters (22002 "C 51.2 18 % 2 01 mho/m @ B %

Body TSL temperature change during test =0.5°C saen sunn
SAR result with Body TSL

SAR averaged over 1 om” (1 g) of Body TSL Condition

SAR moasurad 260 m\W input powar 13.0 Wikg

SAR for nominal Body TSL paramotors normalized to 1TW 60.9 Wikg = 17.0 % (k=2)

SAR averaged over 10 om’ (10 g) of Body TSL condition

SAR measured 260 mW input powar 6.02 Wikg

SAR far nominal Body TSL parameters normalizad to 1W 2.8 Wikg + 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL

Impadance, transformed to food point

531 0+ 3102

Raturn Loss

-27.3dB

Antenna Parameters with Body TSL

Impadance, transformaed to lead paint

48,7 {1 + 4.7 |

Raturn Loaa = 28,4 dB8
General Antenna Parameters and Duulgn
Elactrical Dalay (onae diraciion) 1.158 ns

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

The dipole is mada of standard semirigid conxlal cable, Tha center conductar of the feading line is directly connected (o the
sacond arm of the dipole, The antenna ie therelore shor-circulted for DC-signals. On some of the dipoles, small end caps

aré added to the dipole arms in order to Improve matching whan loaded according to the position ag explained in the
*Measuremant Conditions" paragraph, The SAR daila are nol affectad b}l thie ¢|'|&I'|nﬂ. Tha ovarall dipola Iungth i wstill

according 1o tha Standard.

Mo axcessive forca must ba appliad to the dipole arma, because thay might band or the soldarad connactions naar tha

leadpoint may be damaged.

Additional EUT Data

Manulactured by

SPEAG

Manulactiured on

April 23, 2010
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DASY5 Validation Report for Head TSL

Date: 07.11.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 859

Communication System: CW: Frequency: 2450 MHz

Medium parameters used: {'= 2450 MHz; o = 1.85 mho/m; g, = 38.7; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 (Tunl'igurnl_iun;
=« Probe: ES3DV3 - SN3205; ConvF(4.45, 4.45, 4,45); Calibrated; 30,12.2011;
= Sensor-Surface: 3mim (Mechamcal Surlace Detection)
= Electronics: DAE4 Sn601: Calibrated: 27,06,20132
= Phantom: Flat Phantom 5.0 (front); Type: QDOD0OP50AA; Serial: 1001

= DASYS2 528 3(UEE) SEMCAD X 14,6, 7(6848)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 99,835 Vim: Powaer Drift = 0,07 dB

Peak SAR (extrapolated) = 27,5 W/kg

SAR(L g) = 13.4 W/kg; SAR(10 g) = 6.21 W/kg

Maximum value of SAR (measured) = 17.2 W/kg

dn
il
-4,010
L5

1440

14,20

24,00

0 dB = 17.2 W/kg = 12.36 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 07.11.2012

Test Luboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 859

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: f= 2450 MHz: @ = 2.01 mho/m; £, = 51.2; p = 1000 kg/m"
Phantom section: Flat Section

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

DASYS52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(4,26, 4,26, 4.26); Calibrated: 30.12.2011:
Sensor-Surface: 3mm (Mechunical Surfuce Detection)

Electronics: DAE4 Sn601; Calibrated: 27.06.2012

Phantom: Flat Phuntom 5.0 (back); Type: QDODOPS0AA: Seral: 1002

DASYS52 52.8.3(988); SEMCAD X 14.6.7(6848)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid; dx=5mm, dy=5mm, dz=5mm

Reference Value = 99,835 V/m; Power Drift = 0.07 dB

Penk SAR (extrapolated) = 27.1 W/ikg

SAR(1 g) = 13 W/kg: SAR(10 ) = 6.02 W/kg

Maximum value of SAR (measured) = 17,0 Wikg

-14.40

-19.:20

-24.00

0dB =170 W/kg = 12.30 dBW/kg
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Impedance Measurement Plot for Body TSL
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