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Candition of the caibrated item [ Tolérance

Calioration Equipment used (MATE crilical lor calibralion)

Calibration procedure for dipole validation kits

This calbration cestificats documents the fecaabilty 1o national stendards, which realize the physlcal urils of messursments (S1),
The messirements &rd he uncerainlies wilh confidence probability are given on the following pages and ana part af the catificela,

All calibrabions haree bean conducted in the ciosed Iabomtony fecdily; emdrorment temparaiure (22 + 317G end bumidity < 70%.

Primary Standands D # Cal Date (Calibrated by, Cartificate No.) Scaeouksd Calivration

Pewer maler EPM E442 GEITAROTOL 12-0ct-04 (METAS, No, 251-00412) Oet-05

Power sonsar HP B4814 1537202783 12-Oct-0d (METAS, Mo, 251-00412) Oict-08

Relerarce 30 4B Atleruator SMN: 508G (70 10-Aug-04 (METAS, Mo 251-00402) ALsg-05

Ralerance 10 dB Atieruator SN: 5047 2 [10r) 10-hug-04 (METAS, No 251-00403) Aig-05

Reference Probe ETI0VE 8N 1507 26-Oct-04 [SPEAG, No. ET-1807_Oet(d) Oct-05

DBE4 SN B0 Z2-Jul-04 (BPEAG, No. DAE4-601_Jull4) Juk05

Secondary Standards iD# Chack Dale {in houss) Scheduled Chack

Pawer sensor HP 4814 MY41082317 1B-Dci-02 (SPEAG, in houss check Oci-03)  in house check: 0c-05

RF genaralor RAS SML-03 100858 2FMiar-02 (SPEAL, in nousa check Dec-0F) In house check: Dec-05

Mabwark Anaiyzar HP BTS3IE UISITI0OSES 54208 Oet-01 (SPEAG, in house check Mow.04) In house chack; Nov-05
Mama Fufeiion Sigralure

Calibrated by Mika Mak Latertory Techman ﬁl.ml"..

Approed by Hatj Pakoui; Tachrical Marsger

This callbrslion carlilicals shall nod e raproduced sacea in full withoul written approsel of the lBbonstorg
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Calibration Laboratory of

Schwaimarischar Kallbrendisnsl

Schmid & Partner Service suisse étalennage
Engineering AG Servizio svizero di tarntura

Zsughaussirasse 43, 8004 Zurich, Swizsrand Swiss Callbration Service

Arcredited by tha Swiss Fadersl Ofcs of Metrology and Accraditation Accreditation No,; SCS 108

The Swiss Accreditaticn Service ks one of the signatories io the EA
Multilateral Agresment for the recognition of callbration certificates

Glossary:

TSL

tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y.z

NIA,

not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

|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

CENELEC EN 50361, "Basic standard for the measurement of Specific Absorption Rate
related to human exposure to electromagnetic fields from mobile phones (300 MHz - 3
GHz), July 2001

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 Bullatin 65

Additional Documentation:

dj

DASY4 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 Retumn 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 al the stated antenna inpul power.

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

SAR for nominal TSL paramataers: The measured TSL parameters are used to calculate the
nominal SAR rasult,

Certificata Mo: DE3SV2-48014_DecD4 Page 2 of
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Measurement Conditions

DASY syslem configuration, as far as nol given an page 1.

DASY Veralon

DASY4 Va4
Extrapolation Advanced Exdrapolalion
Phantom Meodular Flal Phantam V4.9
Distance Dipole Center - TSL 15 mm with Spacer
Area Boan resolution dx, dy = 15 mm
Zoom Scan Resolution dx, dy, dz =5 mm
Freguancy B35 MHz £ 1 MHz

Head TSL parameters

Tha follewing parameatens and caloulalions were appled.

Temperature Parmittivity Conductivity

Hominal Head TSL parameters 20°C 41.5 0.80 mhoim

Measured Head TSL parameabers {222+ 03)C 4066 % 0.BE mhoim 6 %

Heasd TSL temperature during test (222102} "C saas e
SAR result with Head TSL

lAHamqlde{:mlﬂgjufHudTﬂl_ condillon

SAR measured 250 W inpul power 2ATmW g

SAR normalized normalkzed to TVW BB mW Ig

SAR for nominal Head TSL parameters | nomalized fo 1% B.60 mW / g 2 17.0 % (k=2)

SAR averaged over 10 cm® {10 g) of Head TSL condithon

SAR measured 250 mWY Inpul power 1.43mwW /g

SAR normalized normalized io 1W 5T2mW /g

SAR for nominal Head TSL parameters |

nomalized o 1W

5.72 mW | g +16.5 % (k=2)

' Comrestion to nominal TSL parameters according o d), chapler "SAR Sensitivitias™

Cerificate No: DEISVZ-40014_Decd
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed point B2B0-32I0
R=tum Loss =277 dB

General Antenna Parameters and Design

Elacirical Datay [ona direction) 1.504 ng

After long ferm use with 100W rediated power, only a slighl warming of the dipole near the feedpoinl can be measured.

The dipole is made of standard semirigld coaxial cable, The cenler conductor of the feading line is directly connected 1o the
second amm of the dipole. The antenna is therefore ehor-circulted for DC-slgnals.

Mo excessive force must be applied to the dipole arms, because they might band or the soldered connections nesar the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on Apri| Z2, 2004
Certificate No: D835V2-44014_Dec4 Paga 4 of &
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DASY4 Validation Report for Head TSL

Date/Time: 12/07/04 22:56:55

Test Laboratory: SPEAG, Zurich, Switzrerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: DR3SV2 - SN4d014

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

Medium: HSL 900 MHz;

Medium parameters used: {= 835 MHz; o = 0.88 mho/m; g = 40.6; p = 1000 f|-1,1..=,-’l:n3
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
*  Probe; ETIDVE - SN1507; ConvF[6.24, 6.24, 6.24); Calibrated: 26.10.2004
Sensor-Burface: 4mm (Mechanical Surface Detection)
Electromies: DNAE4 Sntl; Calibegted: 22,07 2004
Phantom: Flat Phantom half size; Type: QDOO0PA95 A - Serial: SN:1001;
Measurement SW: DASY4, V4.4 Build 3; Postprocessing SW: SEMCAD, V1.4 Build 130

- ® B W

Pin =250 mW; d = 15 mm/Area Scan (B1x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 2.35 mW/g

Pin =250 mW; d = 15 mm/Zoom Scan (7x7x7)/Cube 0: Mcasurement grid: dx=Smm, dy=5mm,
dz=3mm

Reference Value = 53.8 Vim; Power Drift = -0.0 dB

Peak SAR (extrapolated) = 3.15 W/kg

SAR({1 g} = 2.17 mW/g; SAR(10 g) = 1.43 mW/g

Maximum value of SAR {measured) = 2,35 mW/g

-5

-25

0dB=235 mW/g

Certificate No: DB35V2-40014_Decid Page 5 of §
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Impedance Measurement Plot for Head TSL

7 DO&o 2984 1B:3E:35

CHD =4t 4 W Fs LESEFTia ~11i533 0 SR65 pF B B0 A MHT
.-"'m‘
- P
L] . I- i,
Ol J

\ - '-r
1 1 L ! "l
LT, _|- e ¥
¥ "-__\_‘_ J.,—"'-F
CwZ Eif LD _ﬂ_uﬂaq;‘_—_ﬂ_’__ 27.7A7 48 Bﬁﬂu!l_uﬂ;_i
o r—

J - B
* | |l

START &33.B00 BBE AHe ETOF £ B350 H@0 e

& |

Cartficate No: DE3SV244014_DecOd Pags & of & i




Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasse 43, B004 Zurich, Switzeriand

Aocredited by the Swiss Fodersl Office of Matrlogy and Accredation
Tha Swiss Accraditation Service is one of the signatories to the EA
Mubiilateral Agreamant for the recognition of calibration certificates

o SRR | (VT D IR SARATIS. | |

B s——————

Calibration procacunds)

S Fobcan; AR R W K
Conston a1 o cataen e TOORINGE 15T TP T e e A

This calibration cerlificals documents the iraosability io national standards, which reaize e physical unils of measurameants (51,
The measuremants and the unceraintiss with canfidance probabiity are gheen on the following pages and are part of the cartficass.

Hmmmmmmmmwwmhmmi 31"C and humidity = TR

Calibration Equipmant used {MATE oritical for calibraticn)

Primary Standards 0 # Cal Dats [Calibrated by, Certificate Mo.) Schoouied Caliration

Proswnr mater EPM E442 EEITABOT 12-0ct-0d [METAS, Mo, 281-00412) et-05 o

Power sensor HP B2B1A LEarEaaTal 12-0ct-Dd [METAS, Mo. 261-00412) Oct-06

Ralerancs 20 dB Ananualss GM: BOBE (20g) A0-fug-04 (METAS, No 251-00402) Aug-05

Reference 10 dB Abenuaioe SN 5047.2 {10r) 10-Aug-04 (METAS, Mo 261-00402) Auig-05

RAeferance Probe ETI0VE SN 1807 5-Oct-{4 (SPEAG, Ma, ET3-1507_Distl) Oci-08

DaEs SN 601 OF-lan-08 [SPEAG, Mo, DASS-601_JanDs) dar-06

| Secondary Standards (o)) Chack Date {in housa) Scheduled Check

Poreesr gensar HF 84814 M4 I08Ea1 T -2 (SPEAG, In house chack Dat-03) In house check: Cot-0f

AF genaralcr RAS SML-03 100688 2T-Mard? (SPEAZ, in house chack Dec-03) In houss chack: Dec-05

Mebwork Analyzer HP BFSIE LIS3ITIROSAE 54706 18-0ct-01 (SPEAG, m house ched Mow-(d) In house chack; Moy 05
Mams Funaticin Sigrature

Calibwatad by

Approved by

Ixcuad: Fabruary 25, 2005

This callbration carificats shal rol be reproducsd excapt in full wihawt written approval of Tha kaboraiony,

/

88 - 1~ vy |

Certificate Mo: 01 B00VZ-54023_Febis Pape 1of @ ;?l—-}
T




Calibration Laboratory of
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Muliilateral Agresment for the recogniticn of callbration certificates

Sehwwirariacher Kallbrierdianst
Sorvice sulssa d'dtalonnags
Servizio svizeno dil taratura
Gwiss Calibration Service

Accreditation No.: SCS 108

Glossary:

TSL tissue simulating Nouid

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

Calibration is Performed According to the Following Standards:

a)

b)

c)

|EEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wiralass
Communications Devices: Measurement Technigues™, December 2003
CENELEC EN 50361, “Basic standard for the measurement of Specific Absorption Rate
Tflat;d to human exposure to electromagnetic fields from mobile phones (300 MHz - 3 GHz),
uly 2001
Fadaral 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 Maobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4 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 Retum Loss ensures low
refiected 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 paramaters are used to calculate the
nominal SAR result.

Carificaie Mo: O B00V2-54028 Febls Page 2ol B
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Measurement Conditions
DASY system configuration. as far as not given on page 1.

DASY Version DASY4 V4.5
Extrapolation Advanced Exirapoiation
Phanborm Modular Flal Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Area Scan resolution dx, dy = 16 mm
Zoom Scan Resaolution de, dy, dz = 5mm
Frequancy 1900 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied
Temperature Parmittivity Conductivity
Mominal Head TSL paramaters 220 C 40.0 1.40 mihaim
Measured Head TSL parameters (2154 0.2)C 3M5+6% 1.46 mha/m + 6 %
Head TSL temperature during fest (21.5+0.2)"C —_ —_—
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL condition
SAR measured 250 mW inpul power 981 mW/ig
SAR normalized normalized 1o W ABAMW/g
SAR for nominal Head TSL parameters * normalized 1o 1W I7.5mW [ g £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 504 mW /g
SAR nommalized normalized & 1% 20,2 mW i g
BAR for nominal Head TSL parameters nomalized fo 1Y 18.7 mW | g £ 18.5 % (k=2)

! Correction 1o nominal TSL parameters acconding 1o d), chapter “SAR Sansitivities”

Cenificate No: D1900V2-50023_Fab5
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Appendix
Antenna Parameters with Head TSL

Impedance, trensformed (o feed polnd 20+ 210

Return Loss - 27.4dB

General Antenna Parameters and Design

Elecirical Delay {one direction) 1,194 ns

Aftar long tenm wse with 100V radiated power, only a slghl warming of the dipole near the feedpaint can be measured.

The dipole s made of standand semingd coaxial cable. The center conductor of the feading line la dinectly connecied 1o the
second arm of tha dipole. The antenna ks theredore shed-circulted for DC-signals,

N axcessive force must be applied to the dipola arms, because they might bend or the soldered connections near the
feadpoint may be damaged,

Additional EUT Data

Manufectured by EPEAG
Manufaciured on Soptember 28, 2002
Certificate No: D1D00VZ-54023_Fab05 Page 4 of &
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DASY4 Validation Report for Head TSL

Date/Time: 18.02.2005 14:52:34

Test Laboratory: SPEAG, Furich, Switzerland
DUT: Dipole 1900 MHiz; Type: D1900VZ; Serial: D1900V2 - SN:5d023

Communication System: CW-1900; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium: HSL 1800 MHz;

Medium parameters used: f= 1900 MHz; o= 1.46 mho/m; g = 39.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Pin = 250 mW; d = 10 mm/Area Scan (81x81x1): Measvrement grid: dx=15mm, dy=15mm

Probe: ETIDVE - 51507, ConvF{4.96, 4,94, 4.96) Calibeated: 26102004
Sensor-Surface: 4mm (Machanical Surface Detection)

Electronics: DAE4 Sn6d]; Calibeated: 07.00.2005

Phamtom; Flati Phamtom 5.0; Type: QDOD0PS0AA; Serial 1001

Measurement 5W: DASY4, V4.5 Build 11; Postprocessing 5W: SEMCAD, V1.5 Build 144

Maximum value of SAR (interpolated} = 11.1 mW/g

Pin =250 mW; d = 10 mm/Zoom Sean 2 (Tx7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,

dz=53mm

Reference Value = 88.8 Vim; Power Drift = 0.032 dB
Peak SAR (extrapolated) = 16.7 Wikg

SAR(1 g) = 9.61 mWig; SAR(10 g) = 5.04 mW/g
Maximum value of SAR (measured) = 10.8 mWig

-4l

0dB=10.8 mW/g

Ceiificale No: D1 O00V2-54023 Febls Page & of &
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Impedance Measurement Plot for Head TSL
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