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Glossary:

TSL tizssue simulating liquid

ConvF sensitivity in TSL / NOBM x.y.z
NI not applicable or not measurad

Calibration is Performed According to the Following Standards:

a) |EEE Sid 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
Partable 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:
= Measurernent 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.

»  Aptenna Parameters with TSL: The dipole is mounted with the spacer to posilion 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 phantomn. The impedance stated is transformed from the
measurement at the SMA connector 1o the feed point, The Return Loss ensures low
reflected power. No uncertainty required.

« Flectrical Defay: One-way delay between the SMA connector and the antenna feed point
Mo uncertainty required.

¢  SAA 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
connactor.

= SAR for nominal TSL pararmeters: The measurad 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 pags 1.
DASY Version DASYS Va2
Extrapolation Advanced Extrapolation
Pharrlu;r_“ Modular Flal Phantorm V5.0
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 WE'&_E_IEE"Eﬂ-
Temperature Parmittivity Conductivity
Mominal Head TSL parameters 22.0°C 40.0 1.40 mhe'm
Measured Head TSL parameters {220 £0.2)°C 3W6=6% 1.44 mham = 6 %
Head TSL temparatre during test {22.5 £0.2) °ﬂ_t I -
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR maasurad 250 mW input powear 100mW /g
EAR nommalized normalizad to 1W 40.0mW /g
SAR for nominal Head TSL parametars normalized to 1W 38.2 mW g = 17.0 % (k=2)
SAR averaged over 10 om® (10 g) of Head TSL condition
SAR measured 250 mW Input power 522 mW /g
SAR normalized normalized to 1W 208mW /g

SAR for nominal Head TSL paramatars

normalized to 1W

20.7 MW /g £ 16.5 % (k=2)
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Body TSL parameters
The following parameters and calculations were applied.
Temperatura Permiitivity Conductivity
Mominal Body TSL parameters 22.0°C 53.3 1.52 mho'm
Measured Body TSL parameters 220 +0.2) °C 53.4=6% 1.54 mhoim £ 6 %
Beody TSL temperature during test 21,7 +0.2) "C e e
SAR result with Body TSL
SAR averaged over 1 cm” {1 g} of Body TSL Condition
SAR measured 250 mWW input power 10.3mW g
SAR normalized normalized to 1W 412mW g

SAR for nominal Body TSL parameaters

narmalized o 1W

40.9 mW [ g + 17.0 % (k=2)

SAR averaged over 10 cm” (10 g} of Body TSL candition
SAR measured 250 mW input power 5.52mW g
SAR normalized normalized to 1W £2.1mW g

SAR for nominal Body TSL paramealers

normalized ta 1W

22.0 mW / g £ 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL

Impedance, transfarmad o fead point 5210+ 2.6j0
Retumn Loss -20.7 dB
Antenna Parameters with Body TSL
Impedance, transformad 1o fead paint 4740 +32(0
Return Loss -27.6dB
General Antenna Parameters and Design
|_EIE||::f.rioaI Delay (one direction) 1.184 ns

After long term use with 100% radiated power, only a slight warmming of the dipole near the feedpaint can be maasurad

The dipcde is made of standard semirgid coaxial cable. The center comductor of the feading line is dirsctly connected 1o the

second am of the dipole. The antenna Is theretore short-circulted for DC-signals,

Mo axcessiva force must be applied to the dipale arms, because thay might band o the salderad connactions near the

feedpoint may be damaged,

Additional EUT Data
Manulactured by SPEAG
Manufacturad on June 04, 2002
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DASYS5 Validation Report for Head TSL

Date/Time: 15.06.2010 10:40:45
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d018

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

Medivm: HSL ULl BB

Medium parameters used: f = 1900 MHz; o = 1.44 mho/m; g = 39.5; p = 1000 l':g,fm1t
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/ECSANSI C63.19-2007)

DASYS Configuration:
s Probe: ES3DV3 - SN32035; ConvF(5.09, 5,09, 5.09); Calibrated: 300.04.2010
«  Sensor-Surface: Imm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 10.06.2010
+ Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 10017
s Measurement SW: DASYS2, V52.2 Build 0, Version 52.2.0 (163)

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

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

Reference Value = 96.7 Vim; Power Drift = (L022 dB

Peak SAR {extrapolated) = 13.4 Wikg

SAR(1 g) = 10 mW/g; SAR{10 g) = 5,22 mW/g

Maximum value of SAR (measured) = 12.6 mW/g

<100

-18

0dB = 12.6mWig
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body

Date/Time: 15.06. 2000 14:14:27
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: DIM0V2; Serial: D1%W0OV2 - SN:5d018

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

Medium: MSL U1 BB

Medium parameters used: { = 1900 MHz; o = 1.54 mho/m; & = 53.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS ([EEE/IEC/ANSL C63.19-2007)
DASYS Configuration:
« Probe: ES3DV3 - SN3205; ConvFi(4.59, 4.59, 4.59); Calibrated; 30.04.2010
s Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronies: DAES Sn601; Calibrated: 10.06.2010
+ Phantom: Flat Phantom 5.0 (back); Type: QDOMIP50AA; Serial: 1002
«  Measurement SW: DASY 32, V322 Build 0, Version 52.2.0{163)

+ Postprocessing SW: SEMCAD X, V14.2 Build 2, Version 14.2.2 {1685)

Pin250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
erid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 96.1 Vim; Power Drift = (L0535 dB

Peak SAR (extrapolated) = 17.3 Wikg

SAR(1 g) = 10.3 mW/g; SAR(10 g) = 5.52 mW/g

Maximum value of SAR (measured) = 12.8 mW/ig

di
]

=36

1A

18

0dB = 12.8mWig
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Impedance Measurement Plot for Body TSL
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ANNEX G: D2450V2 Dipole Calibration Certificate

Calibration Laboratory of

Schmid & Pariner
Engineering AG

Zeughausstrasse 43, BO0M Zurich, Switzerland

Schweizerischer Kalibriardians
Sarvice sutsse datalonnage
Sarvizio svirzero di taratura
Swiss Calibration Sarvica

Accrediled by the Swiss Acoreditation Seeace (S85)
The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agreament for the recognition of calibration certificales

Cliant ATL (Auden)

Accreditation Mao.: SCS '"Jﬂ-

Cantificate No: D2450V2-T12_Febil

CALIBRATION CERTIFICATE

Oject D245002 - SN: 712

Calibralion procedure(s) QA CAL-DS5 T

Calibration procedure for dipole validation kifs

Calibration date: February 19, 2010

This calibration cenificale dotuments Be imceability lo nabional sSandards, which realize e physical units of meascrements [SH
The measwements and the unceramties with confidence peobabdity are ghen on the following pages and ace part of the cenificate,

All calibralions have been conducted in the dosed aboretory faolty. emvironerent lemperabuee (22 £ 3)°C and humidity = 707%.

Calibration Equipren used (METE crifical for calibrabon)

Primany Standards LD Cal Date {Certficate No.) Schedued Calibeation

Power matar EPM-2424, G5 37450704 O6-Ohct-09 [Ma. 21700 0885 Qct-10

Porsiar gansar HP BAB1A LS3T200 Y G6-Oxct-08 (Mo, 217-010856) Det-10

Reference 20 dB Attenuator | SN 5085 (20g) 3 1-Mier-08 (No. 21 T-01025) Mar-10

Typa-H mismatch combination SMN: 50472 ] DEZ2T 31-hlar 08 {No. 21 70002 Bar-10

Retarence Probe ES30WE Sh- 3205 26-Jun- (Mo, ES3-3205_Jund9) dun-10

OAES SN 601 O7-Mar-08 (No. DAES-601_fan0) Bar-10

Secondary Stangands m# Check [ate (I howss) Scheduded Check

Poswar senzar HP B4E14 MiY41022317 1E-0c1-02 (i house chack Oct09) In house eheck: Oct-11

RF genaratar R&S SMT-06 VA0S A-Aug-B3 [in house check Oct-09) v house check: Oct-11

MNetwork Analyzer HP 8753E | US 37300545 S4I06 18-Dct-04 {in howse check Oct-09) I housa check: Oct-10
fiame Function Sigrabure

Calibwated by Jerion Kastrati Labargiony Technitsan lI.- 'i-_

e — [ .
Approved by Kalia Pokowic Tedhmnical Manager

Issuad: Fabruary 13, 2010

ThIE callbration cartificate shall mot be reproduced xcept in full withou! wiithen approvail of the Eaboratony.
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Arcragited by the Seiss Acreditalion Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is ona of the signatores Lo the EA
Muttilateral Agreement fior the recognition of calibration cerfificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,v.z
MNiA not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b} IEC 62208-1. "Procedure fo 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 Guidslines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofreguency Emissions”,
Supplement C (Edition 01-01) to Bulletin 85

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
s Measurement Condifions: 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.

» Anlenna Paramefers 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
paraliel to the body axis.

= [Feed Point impedance and Refurn 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 Retumn Loss ensures low
reflected power. Mo uncerainty required.

+ Elecirical Delay: One-way delay batween the SMA connector and the antenna feed point.
No uncertainty required.

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

«  SAR nommalized: SAR as measured, normalized to an input power of 1 W at the antenna
connecior,

» SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR resuit.
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Measurement Conditions
DASY system conliguralion, as far as not given on page 1,
DASY Version DASYS W52
Extrapolation Advanced Extrapolation
Phantom Meadular Flat Phaniom V4.9
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm S
Frequency 2450 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied
Temperature Parmittivity Conductivity
Mominal Head TSL parameters 220*C g2 1.80 mho/m
Measured Head TSL parametors (22.0+02)°C HotE% 1.76 mhoim £ 6 %
Head TSL termperature during test (21.0£0.2)°C EE
SAR result with Head TSL
SAR averaged over 1 cm® {1 g} of Head TSL Condition
SAR maasured 250 mW input power 132.3mWig
SAR normalized narmalized o 1W 53.2mW i g

SAR for nominal Head TSL paramsters

narmatized o 1W

53.5 mW ig £ 17.0 % (k=2)

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

SAR measured

SAR normalized

condition
250 mW input power G4 mW /g
normatized o 1W 250mWig

SAR far nominal Head TSL parameters

normalized o 16

25,0 mW ig £ 16.5 % (k=2)
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