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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)

c)

IEEE 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 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 Dffice of Enginearing & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radicfraquency
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 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 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 onented
parallel to the body axis.

Feed Point Impedance and Return Loss: These parameters are measurad with the dipole
positioned under the liquid filled phantom. The impedance stated s transformed from the
measurement at the SMA connector to the feed point. The Retumn Loss ensures low
reflected power. No uncertainty requirad.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty reguired.

SAR measured: SAR measured al the stated antenna input power.

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

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

Cotificate Mo: DEISV2-44014_Decl4 Page 2 of §

IS5 - 1e- 0ie)



Measurement Conditions
DASY syslem configuralion, as far as not given on page 1.

DASY Varsion DASY4 V.4
Extrapolation Advanced Extrapolation

Phantom Modular Fiat Phaniom V4.9

Distance Dipole Canter - TSL 15 mm with Spacar
Area Scan resolution dx, dy = 16 mm

Zoom Scan Resolutlon dw, dy, dz = 5 mm

Freguancy B35 MHz = 1 MHz

Head TSL parameters
The following paramedars and calculations were applied.

Temparatura Parmittivity Conductivity

Mominal Head TSL parameatars 220 °C 41.5 .90 mihadm

Measured Head TSL parameters (222 = 0.2) "C 40628 % 0.8 mho/m £ & %

Head TSL temperature during test (22.2 £ 0.2) "C - -
SAR result with Head TSL

SAR averaged over 1 cm’® |1 g) of Head TSL aandition

SAR measurad 250 mW input power 217 mW i g

SAR normmakized narmalized o 1W B.EBmW i g

SAR for nominal Head TSL paramalers ' normalized to 1W 8.60 mW | g £ 17.0 % [k=2)

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

SAR measursd 250 mhY Inpul power 143 mW I'g

SAR nonmalized nomalized to W Ef2miV g

SAR for nominal Haad TSL paramsters ' marmalized 1o W 572 mWigx 165 % (k=2)

' Cosrection to nominal TSL parameters according to d), chapler "SAR Sensitivites®
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Appendix
Antenna Parameters with Head TSL

Impedance, transformad to fead point S280-32i0
Ratwm Loss =277 dB
General Antenna Parameters and Design
| Eiestrical Delay jone dirction 1.384 ns

Alfter lang term use with 100W radiated power, only a slighl wanming of the dipola naar the feedpoint can be meaaured.

Thee dipole is made of standand semirigid coaxial cable, The center conducior of the feeding line is directy connectad to the

second arm of the dipsle. The anlenna is themefone shor-circuited for DC-signals.,

Mo excassive force must be applied Io the dipole arms, because they might band or the soldered conneciions near the

feadpoint may be damaged.

Additional EUT Data

Manulaciured by

Manufaciured an

Aprl 22, 2004
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DASY4 Validation Report for Head TSL

Date Time: 120704 22:56: 55

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DB35V2; Serial: DEISV2 - SN4d014

Communication System: CW-835; Frequency: B35 MHz;Duty Cycle: 1:1

Medium: HSL 900 MHx;

Medium parameters used: £= 835 MHz; o = 0.88 mho/m; & = 40.6: p = 1000 kg/m’
Phantom section: Flat Section

Measurcment Standard: DASY4 (High Precision Assessment)

DASY 4 Configuration:

Probe: ETIDNG - BN 1307 ConvlBib,24, 5,24, 6.24); Calibmbed: 26, 1002004
Sufisirr-Surfnce dmm (Mechanical Surfacs Dsiecticn)

Elecoromics: DAE4 Sn601; Calibrated: 22,07, 104

Phantom: Flat Fhantom half size; Type: QDOGIPSEAL; Seral; 53001 ;

Mensurement 8W; DASY4S, V4.4 Bulld 3. Posiprocessing 5W: SEMCAD, V1,8 Build |30

Pin = 250 mW; d = 15 mm/Area Scan (81x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 2.35 mW/g

Pin = 250 mW; d = 15 mm/Zoom Secan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

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

Peak SAR (extrapolated) = 3.15 Wikg

SAR(1 g) = 2.17 mWig; SAR{10 g) = 1.43 mWig

Maximum value of SAR (measured) = 2.35 mW.g

i i)
n

25

0dB =235 mWig
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Impedance Measurement Plot for Head TSL
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Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:
a) |EEE Std 1528-2003, “|IEEE Recommendead Practice for Determining the Peak Spatial-

b)

c)

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devicas: Measuremen! Techniques®, December 2003
CENELEC EN 50361, "Basic standard for the measurement of Specific Absorption Rate

related to human exposure to electromagnetic fields from moblle phones (300 MHz - 3 GHz),

July 2001

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
Portable Devicas with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bullatin 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 cedificate. All figures stated in the certificate are valid at the frequency indicated.

Anfenna Parameters with TSL: The dipole is mounted with the spacer o position its feed
point exactly below the center marking of the fiat phantom section, with the arms oriented
parallel to the body axis.

Feed Point Impedance and Relurn Loss: These parameters are measurad 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.

Elactrical 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 1o an input power of 1 W at the antanna
connector.

SAR for nominal TSL pararmeters: The measured TSL parameters are used to calculate the
nominal SAR result.
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Measurement Conditions

DASY sysiem configuration, as far as not given on page 1.

DASY Verslon DASY4 Vid.5
Extrapolation Advanced Extrapaiation
Phantom bodular Flal Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Area Scan resolution dx, dy = 15 mm
Zoom Scan Resalution dx, dy, dz = 5 mm
Froquency 1900 MHz £ 1 MHz _
Head TSL parameters
The lollowing paramaters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL paramaters 2.0'C 40.0 1.40 rriwtrn
Measured Head TSL parameters (21.5+0.2)°C BELE% 1,46 mhoim £ & %
Head T5L temperature during test (21.52£0.2)°C - -
SAR result with Head TSL
SAR averaged over 1 em® |1 g) of Head TSL gondition
SAR maasured 250 mW input powar SETmWig
SAR narmaiized normalized to 1 IB4mW g o
_ SAR for nominal Head TSL pararmeters ' normalized 1o 1W 3T.5mW g £17.0 % (k=2)
SAR averaged over 10 em” {10 g) of Head TSL condition
SAR measured 250 mW inpul poswer S.04amwW /g
SAR normaized nodmalized to 1 20.2mWig
SAR for noménal Head TSL parameters ' nommalized to 1% 18.7 mW | g £ 16.5 % (k=2)

' Comection to nominal TSL parameters according to d), chapter "SAR Sensiivities”

Certificate No: 01900V E-54003_Febis
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Appendix
Antenna Parameters with Head TSL

impedance, rensformed to feed point 8320+ 3.1 0

Return Loss -27.4 08

General Antenna Parameters and Design

Electrical Dalay (ona diraction) 1,184 g

Afier long term use with 1000 rediated power, only 8 slight warming of the dipale near the feadpoind can be messured.

Tha dipede s made of standard semingid coaxial cable. The center eonducior af the feading ne 5 dieclly conneacied to the
second arm of the dipela. Thea antenna I thersfore shom-circuited for DC-slgnals,

Mo excessive foros must be apglied to the dipobs arms, because they might bend or the saldered connections near the
leadpoint may be damaged

Additional EUT Data

Manuisctured by SPEAG
Manuisciured on Septamber 28, 2002
Cartificate Ma: D1B00V2-54023_Feb0s Papa 4 of 6

85 - i~ 0ilc) |



DASY4 Validation Report for Head TSL

DateTime: 18.02.2005 14:52:34
Test Labaratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:54023

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

Medium parameters used; f= 1900 MHz; o = 1.46 mho/m; 8, = 39.5; p = 1000 kg/m’
Phantom section: Flat Section

Measiirement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
=  Probe; ETIDVG - SMIADT; ConvFid.96, 496, 4.9 Calibrased: 26, 10 2004
Sersor-Surface: dmm (Mechanical Surface Detection)
Electroaics: DAES Snfi]; Calibrated: 07.01, 50043
IMhartom: Flai Phantom 5.0; Type: QDIMOPSIAA; Seral: 1001,
Messurement 3W: DASYY, V4.5 Build 11; Postprocsssing SW: SEMCAD, ¥1.8 Buald 144

Pin =250 mW; d = 10 mm/Area Scan (81x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 11.1 mWig

Pin = 250 mW; d = 10 mm/Zoom Scan 2 (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy~Smm,
de=5mm

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 mWig

Maximum value of SAR (measured) = 10.8 mW/ig

0dB=10.8 mW/g

Cerilicale Mo D1900V2-50023_Fab05 Pags Sof 6
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Impedance Measurement Plot for Head TSL
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