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Calbralion Equipment used (METE criticad for caflbration))

This cafibration certificate documents the traceability s national stardards, which realize the physsal urits of messuremants (S1),
The messurements and the uncertainies with confidence probability ane glven on te foliewing papes end are parl of the certificase.

All calibraffons have baen condusted in She dased laboratory facility: anvironment lemparalers (22 £ 3°C and bumidity < F0%.

Thits calibration canficale shal nod be reprodisced axcept in full without witlen approval of the |sbaratory.

| Primary Standards T & Cal Date (Calibrated by, Cartficals Ma.) Schatuled Calitrabion

Pawer meter EPM E442 GEITA807T4 [4-0at-05 (METAS, Mo. 251-00516) Dhet-0e

Power sensar HP 84814 US3IT282Ta3 4005 (METAS, Mo, 2651-00816) Det-06

Referencs 20 dB Atlenuaior 5N; 5086 (20g) 11-Aug-05 (METAS, No 251-00458) Aug-06

Refarence 10 o8 Asieruaior BN 5047.2 (106 11-Aug-05 [METAS, Mo 251-00458) Aug-06

Refarancs Probe ETI0WE &M 1507 2E-Oci-0d (SPEAG, No, ET3-1807_Oci04) Qo5

DAE4 5M 601 07-Jar-05 (SPEAG, Mo, DAE4-B01_Jands) Jan-06

Secondary Standards 8 Chedk Daba (in hausa) Scheduled Check

Power sansor HP B4814 MY4 109237 18-0ct-02 |SPEAG, In house chedk Oei-05) In house check; D07

RF gonarator RS SML-03 100684 2T-Mar02 [SPEAG, In house check Dec-03)  In hause chedk; Dec-08

Meteark Analyzar HP B7S3E US37300585 54208  18-Oci-01 {SPEAG, In house check Mov-04) In house chedc: Wow-08
ama 1l

Calibrated by: st
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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)

b)

c)

|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

CENELEC EN 50381, "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 OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure o Radiofrequancy
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mabile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documeantation:

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.

Anfenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
paint 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. 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 calculata the
nominal SAR result.
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Measurement Conditions

DASY system configuration, as far 85 not ghven on page 1.

DASY Version DASY4 V4.6

Extrapolation Advanced Extrapolation

Pharntom Modular Flat Phaniom V4.9

Distance Dipole Canter - TSL 15 mim with Spacer

Area Scan resolution dx, dy = 15 mm

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 835 MHz £ 1 MHz
Head TSL parameters

The following parameters and calculations wera appliad.
Temperature Parmittivity Conductivity

Nominal Head TSL parametsrs 220°C 41.5 0.60 mhodm

Measured Head TSL parameters (22.0£0.2)*C 414+8 % 0.90 mhaoim £ 8 %

Head TSL temperature during test (226 £02)°C o —
SAR result with Head TSL

SAR averaged over 1 cm® (1 g) of Head TSL condilian

SAR measured 250 mW input power 22T mWig

ZAR mormalized mormalized to 1W 9.08 mW /g

SAR for nominal Head TSL parameters

mormalized to 1W

B.06 mW /g £ 17.0 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL condition

SAR measured 250 m\W input power 148 mW /g

SAR normalized normalized 1o 1W 506 mW /g

SAR for nominal Head TSL parameters ' nomalized 1o 1W 5.95 mW /g £ 16.5 % (k=2)

' Commection to nominal TSL parameters according to d), chapter “SAR Sensitivities"

Certificale No: DEIFV2-451_Octds
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed 1o fesd panl

E230-41 0
Retumn Loss -26.6 dB
General Antenna Parameters and Design
Blecirical Delay (one direction) 1.383 ns

After long tarm use with 100W radiated power, onty & slight warming ol e dipole near the feedpoint can be measured,

The dipole is made of standard semingid coaxial cable. The center canductor of the feeding Bne is directly connectsd fo the

second anm of the dipole. The antenne is therefore shor-circulted for DC-signals,

Mo excessive foree must be applied Lo the dipole arms, because thay might band or the soldered conmections near the

feedpoini may be damaged,

Additional EUT Data
Manufachered by SPEAG
Manufaciured on December 24, 2001

Cartificate Mo: DE3SV2-451_Octds
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DASY4 Validation Report for Head TSL
Date/Time: 17.10.2003 13:47:50

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DE3SVI; Serial: DB3SV2 - SN:451

Communication System: CW-835; Freguency: 835 MHz;Duty Cycle: 1:1
Medium: HSL 835MHz;

Medium parameters used: f = 835 MHz: g = 0.9 mho/m; g, = 41.6; p = 1000 kg/m’
Phantom section; Flat Section

Measurement Standard: DASY4 (High Precizsion Assessment)

DASY4 Configuration:
» Probe; ET3DV6 - SN1507; ConvF(6.24, 6.24, 6.24): Calibrated: 26.10.2004

Sensor-Surface; 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn601; Calibrated; 07.01,2005

+ Phantom: Flat Phantom 4.9L: Type: QDOOOP49AA.: :
«  Measurement SW: DASY4, V4.6 Build 19; Postprocessing SW: SEMCAD, V1.8 Build 159

Pin = 250 mW; d = 15 mm/Area Scan (81x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 2.45 mW/g

Pin = 250 mW; d = 15 mm/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm
Reference Value = 54.5 V/m; Power Drift = -0.035 dB
Peak SAR (extrapolated) = 3.28 Wikg
SAR(1 g) = 2.27 mW/g; SAR{10 g) = 1.49 mW/g
Maximum value of SAR (measured) = 2.45 mW/g
dB ' :
0.000

-5.00

-10.0 7

-15.0

-20.0

-25.0

0dB=245mW/g
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Impedance Measurement Plot for Head TSL
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This calbration cerlificals documents the iracsability io national standards, which reafize e physical unils of messurameants (51,
The measuremants and the uncerainties with confidance probsbiity are green on the following pages and ara part of the carificass.

Hmmmmmmmwwmwﬁh 3G and humidity = T

Calibration Equipmant used {MATE oritical for callbraticn)

Primary Standards 0 # Cal Diais [Calibrated by, Certificaie bo.) Echoduled Caliration

Proswnr marter EPM E442 GBEITABOTH. 12-0ct-0d [METAS, Mo, 281-00412) Det-06

Power sensor HP BAB1A, LE3vEaaTal 12-0ct-04 [METAS, Mo. 261-00412) Oct-05

Relerance 20 dB Anenualss ‘SM: BOBE (20g) A0-fug-04 (METAS, No 251-004032) fug-05

Reference 10 dB Abenuaioe SN 5047.2 {10r) 10-Aug-04 (METAS, Mo 261-00402) Aug-0%

Referance Probe ETI0VE SN 1807 65-Oct-{4 (SPEAG, Ma, ET3-1507_Destl) Oct-08

= SN &M OF-Jan-08 [SPEAG, Mo, DASS-601_JanDs) Jar-06

| Secondary Standards oK Chack Date {in housa) Schedulerd Check

Powar gensar HE 84814 MFI0az T 1B-Ogh-03 (SPEAG, In house chac De-03) In house gheck: Cot-08

AF genaralor RAS SML-03 100688 2T=Mardd (SPEAS, in house chack Dec-D3) In hauss chack: Dec-05

Mebwork Analyzer HP BFSIE LIS3ITIA0SEE 54706 18-0ct-01 (SPEAG, in house chedk Mow-(d) In house chack; Moy 05
Mams Funaticin Sigrafure

Calibratad by

Ixsund: Fabruary 25, 2005

This callbration carifcats shal nol be reproducsd excapt in full withawt written approval of Tha kaboralony,

/

Ceriificate Ma: O B00V2-54023_Febls Fapeiof & ,i?l—}
T

[B& - - Mo |




Calibration Laboratory of
Schmid & Partner

Engineering AG
Zaghausstrasss 43, 8004 Turich, Swilzerland

Apcredied by tha Geiss Faceral Oifice of Metralagy and Accredilason
The Swiss Accreditation Servico ks one of the signatorses o the EA
Muliilateral Agreement for the recogniticn of callbration certificates

Schvwedrarischer Kalibrierdianst

Sorvice sulssa d'dtalonnags
Servizio svizwno di taratura
Bwiss Calibrafion Sardce

Accreditation No.: SCS 108

Glossary:

TSL tissue simulating Nouid

ConvF sensitivity in TSL / NORM x.y,z
MIA 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 Wireless
Communications Devices: Measurement Techniques™, December 2003
CENELEC EN 50361, “Basic standard for the measurement of Specific Absorption Rate
Ttlatg:l to human exposure to electromagnetic fields from mobile phones (300 MHz - 3 GHz),
uly 2001
Fadaral Communications Commission Office of Engineering & Techneology (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 Radicfrequency 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
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 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.
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Measurement Conditions

DASY system configuration. as far as not given on page 1.
DASY Verslon DASY4 V4.5
Extrapolation Advanced Exirapolation
Phantorm Modular Flal Phanlom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Area Scan resolution dx, dy = 15 mm
Zoom Scan Resolution d, dy, dz =5 mm
Frequancy 1900 MHz + 1 MHz
Head TSL paramaters
The following paramaters and calculations were applied
Temperature Parmittivity Conductivity
Mominal Head TSL paramaters 220"C 40.0 1.40 mihaim
Measured Head TSL parameters i21.5+0.2)°C 3M5+6% 1.46 mhwovm £+ 8 %
Head TSL temperature during fest (21.5+0.2)"C —_— -
SAR result with Head TSL
SAR averaged over 1 cm’ [1 g) of Head TSL condition
SAR measured 280 mW inpul power 881 mW/ig
SAR normalized normalized 1o 1W BAmW/g
SAR for nominal Head TSL parameters ' normalized io 1W I7T5mW /g £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL conditon
SAR measured 250 mW input powear B4 mW /g
SAR nomalized normakzed o 1W 202 mW /g
BAR for nominal Head TSL paramebers nomalized o 1% 18.7 mW / g £ 18.5 % (k=2)

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

Certificate Mo D1900V2-5d023_Fab(5 Page: 3 of 6
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Appendix
Antenna Parameters with Head TSL

Impedanca, trensformed (o feed polng E3Z20+3.10

Return Loss -27.4 dB
General Antenna Parameters and Design

Elecirical Delay {one direction) 1184 ns

After long tenm wse with 100W radsated power, only & shighl warming of the dipole near the feedpoint can be measured.

The dipole (s made of standard semingsd coaxial cable. The center conductor of the feading line ia dinectly connecied 1o the

second arm of the dipole. The antenna ks theredore shed-circulled for DC-signals.,

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

feedpoint may be damaged,

Additional EUT Data

Manufactured by

EPEAG

Manufactured on

September 28, 2002

Certificate Mo: D1900V2-54023_Fob05
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DASY4 Validation Report for Head TSL

Date/Time: 18.02.2005 14:52:34

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; 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:
*  Probe: ETIDVE - BN150T; ConvF(4.96, 4,96, 4.96); Calibrated: 26,10 2004
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn601 ; Calitwated: 07003005
Phamtom: Flai Phamtom 5.0; Type: QDODOP50AA; Serial; 1001
Measuremiend SW: DASY4, V4.5 Build 11; Postprocessing 5W: SEMCATD, V1.8 Build 144

Pin = 250 mW; d = 10 mm/Area Scan (B1x81x1): Measvrement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated} = 11.1 mW/g

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

Reference Value = 88.8 V/m; Power Drift = 0.032 dB

Peak SAR (extrapolated) = 16.7 Wikg

SAR(1 g) = 9.61 mW/g; SAR(10 g) = 5.04 mW/g

Maximum value of SAR (measured) = 10.8 mWig

-4l

0dB=10.8 mW/g
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Impedance Measurement Plot for Head TSL

18 Feln 2085 1047032
Bl s+ 3 U Fs UELI4Ee 211534 366.95 pH 1 JER.BEE BRE HHE

il
-_-"'.=-|-=___“ e
Cor -h'ﬁ'—-.._h“
e t/‘/
g .
7
\uf |

CENTER 1 Sdfoid 088 Rz BFfM 28088 DD N

Cartificabe Mo: 0 800VE-5d023_FebDs Pagetiof B






