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This calibralion carificate documents the fraceability o national shandargs. which realize e physical units of measunements (Sl
The measuremenis and the uncertainties with confidonce probabiity are given on the lollowing pages and are part of e certificase,

Al calibrations have bean conducted in the dosed labaralony facily: anvironment lempersturs {22 £ 3)°C and humidity < 70%.

Calibrason Equipmsent used (MATE crilical far calibrasion)

Primary Standards (=] Cal Date (Calirated by, Certificats No. ) Scheaduled Caliration
Power meler EPM E442 GRIT480704 04-0ct-05 (METAS, Ma. 251-00516) Oct-06

Powes sansor HP B4B1A UsaT2ecTal 04-0ci-05 (METAS, Ma, 251-00516) Oicl-06

Ralerence 20 4B Altenustor Sh: BOBE (20g) 11-Aug-05 (METAS, Mo 251-00408) Aug-08

Raference 10 4B Attanustor SN 5047 2 {10r) 11-Aug-05 (METAS, Mo 251-00:408) Aug-08

Ralarence Prabe ET3ONVG 2N 1607 26-0cl-04 (SPEAD, Mo, ET3-1507_0Oeiid) Ciof08

DAE4 M 801 O7-Jan-05 (SPEAG, Ma. DAEA-B01_Jan05) Jan-{E

Sacordary Slandands oW Chick Date {in houss) Scheduled Check
Porwer senmar HP B4814 MY 41082317 18-Oci-2 (SPEAG, In house check Oci-05) In house ched: Oc-07
RF generator RAS SML-03 100E36 27-Mar-02 {SPEAG, In house check Dec-03)  In house chedk: Dec-05
Matwerk Anabyzer HP 8753 USITIM5E5 54206  16-Dct-01 (SPEAG in house check Mow-04)  In house chec: Now-05

This cafibvation cerificase shall nat be reproduced exonpt in full without wrilten appraval of the labaratary.
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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:

&)

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 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 QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure lo Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure lo 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 detalls are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

Anternna 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 ams oriented
parallel to the body axis.

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liguid filled phantom. The impedance stated is transformed from the
measurament 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
uncartainty required.

SAR measured: SAR measured at the slated 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 systam configuration, as fer as nol ghven on page 1.

DASY Version DASY4 V4.6
Extrapolation Advanced Exirapolation
Phamtom Modular Flat Phaniom W4 0
Distance Dipole Center - TSL 15 mm with Spacer
Area Scan resolution dx, dy =15 mm
Zoom Scan Resolution dx, dy, dz =5 mm
Freguency B35 MHz £ 1 MHz
Head TSL parameters
The following parameters and caloulations were applied.
Temparature Parmittivity Conductivity
Momingl Head TSL paramalors 220°C 41.5 0.90 mhodm
Measured Head TSL parameters (22.0£02)"C 414 £8% 0,80 mhovim £ & 3%
Head T5L temperature during test (226202)°C — -
SAR result with Head TSL
SAR averaged over 1 cm” {1 g) of Head TSL condition
SAR measured 280 mW input powar 2T mWig
BAR mormalized marmalized to 1TW .08 mW i g

SAR for nominal Head TSL parameters '

marmalized ta 1w

B.06 miW f g £ 17.0 % (km2)

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

SAR measured 250 mW inpul power 1.4 mW / g

SAR nommalized nommadized 1o 1W 586 mW /g

SAR for nominal Head TSL parameters ' nommalized to 1W 5.05 mW [ g £ 16.5 % (k=2)

' Correction bo nominal TSL parameters according 1o d), chapler “SAR Sensitivities”
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Appendix
Antanna Parameters with Head TSL

Impedance, transformed o feed poént

5230-4.1j0
Retum Loss - 26.8 dB
General Antenna Parameters and Design
Electrical Delay (one direction) | 1383 ns

After long term usa with 100W radisted power, only & slight warming of ke digole near the fesdpoint can be measured,

The dipole iz made of siandard semingid coaxial cable. The center conductor of the fesding line is directly connected 1o the

second amm of the dipole. The antenna ks therefore short-circuited for DC-signals,

Mo excessive force musl be applied 1o e dipole arms, because they might bend or the soldered conneclions near the

fesdpoint may ba damaged.

Additional EUT Data
Manufacheed by SPEAG
Manufactured on December 24, 2001
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DASY4 Validation Report for Head TSL

Date/Time: 17.10.2005 13:47:50
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DE3ISVI; Serial: DB3SV2 - SN:451

Communication System: CW-835; Frequency: 835 MHz; Duty Cyele: 1:1
Medium: HSL 835MHz:;

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

Measurement Standard: DASY 4 (High Precision Assessment)

DASY4 Configuration;
« Probe: ETIDV6 - 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: QDOMIP49AA; ;

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 Vim; Power Drift = -0.035 dB
Peak SAR (extrapolated) = 3.28 Wikg
SAR(1 g) = .27 mW/g; SAR(10 g) = L.49 mW/g
Maximum value of SAR (measured) = 2.45 mW/g
dB ' #
0.00on F .

-5.00
10.0 /

-15.0

-20.0

-25.0

0dB=245mW/g

Cerificate Mo: DAASVE-451_Oci5 Page 5 of 6



Impedance Measurement Plot for Head TSL
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Clignt

Certificate No: D1900V2-548_Sep0s

Calibration procedunals)

Calibralion dase:

QA CAL-05.v8
Calibration procedure for dipole validation kits

Condition of the calirated iten | Tolerance

Calibraticn Equipment used (METE cifical for cafibration)

‘September 13, 2005

Thig calibralion cerilicale documents the traceability io national standards, which realize the physical unils of messunrements (5.
The measurements and the uncaraintes with conficence peobabiity & ghen on the foliowing pages and are part of e cartificads,

Al calibrations hares been conducind In the closed laborabery faciity: enviranment lemperahere (22 4 3)°C and humidity = 7%,

This callbration cerificaa shall nof be reproduced except in fuil withoust writien approval of ihe isboraiony.

Primary Siandanss D Cal Data (Callbrated by, Cerifficste Na.) Scheduled Calibration
Powar mebar EFM Ed442 GERITIA0T 12-0ct-04 (METAS, Mo, 251-00412) Ot
Power sensar HP 84814 US3F282Ta3 12-0ct-04 (METAS, Mo, 251-00412) Oei-05
Redarancs 20 dB Atlenuaior Enl: BOAE {30g) 11-Aug-05 (METAS, No 261-0048) Aurg-0i
Refarenca 10 48 ASenussion SM: S04T.2 {10r] 1 1=Aug-08 (METAS, Mo 251-00408) Aug-06
Refanencs Probe ETIOVE 5N 1807 26-0a-0u (SPEAG, Na. ET3-1807_Octid} Ogi-05
DAE4 SN 801 OF-Jan-05 (SPEAD, Mo, DAE4-B01_Jan(S) dan-0
Secondary Siandards D W Chack Dats (in house) Scheduled Chack
Powesr sanasr HP B451A MY4108E31 T 18-0ct-03 (SPEAG. in houss check Dol-03) n house check: Ock-05
RF generator RAS SML-03 10sEaE 27-Mar-02 (SPEAG. in house check Dac-03) I hiowss check: Dec-05
Mateiaik Afalyzer HP BTSIE USITINOLAE S42068  18-Oeid (BPEAS, in house check Noe-04) in houss check: Moy 05

Mame Fumion Elgnn.l.rn
Calibrated by dudith Miiler Laboralory Technician f,, A

II,-"' ._.- FEng ff;“'./

Approved by Hatja Pakovic Technical Manager

Issued: September 16, 2005

/
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM xy,z
MIA 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 Techniques”, December 2003

b) CENELEC EN 50381, “Basic standard for the measurement of Specific Absorption Rate

refated to human exposure to electromagnatic fields from mobile phones (300 MHz - 3 GHz),
July 2001

c) Federal Communications Commission Office of Engineering & Technolagy (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”,
Supplemant 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 and
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
parailel to the body axis.

Feed Point Impedance and Refurn Loss: These parameters are measured with the dipole
positioned under the liguid 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.

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 naminal TSL parametars: The measured TSL parameters are used to calculate the
nominal SAR result,
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Measurement Conditions

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

DASY Version DASY4 Va6
Extrapolation Advanced Extrapolation

Phantom hodular Flat Phantom V5.0

Distance Dipole Centar - TSL 10 mam with Spacer

Area Scan resolution dx, dy = 15 mm

Zoom Scan Resolution dx, dy, dz =5 mm

Fregquancy 1900 MHz £ 1 MHz

Head TSL parameters
The following parameters and caloulations were applied.
Temperaturs Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 40.0 1.40 mho'm
Measured Head TSL parameters (22.0+£0.2)"C HT+E6% 1.47 mhodm £ 8 %
Haad TSL temperature during test (22.0 £ 0.2} "C - -
SAR result with Head TSL

SAR averaged over 1 cm’ {1 g) of Head TSL candition

SAR messured 250 mW input power 9.80 m\W I g

SAR normatzed normakzed o 1W 9.8 mW I g

SAR for nominal Head TSL paramaters normaized 1o W AT8mW g = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL Condition
SAR measured 280 mW input poier B2TmW /g
SAR normalized normalized o 1W 208 mW /g
SAR for nominal Head TSL parametars ' resrrrialized o 1W 20.0 mW/ g £ 16.5 % k=)

' Carmection o nominal TSL parameters according to d), chapter *SAR Sansithvities”

Certilicabe Mo: D19000V2-548 Sapls
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Appendix
Antenna Parameters with Head TSL

Impedance, ransformed Lo fead point 54.7 01 + 6.6

Redurn Loss «22.2dB

General Antenna Parameters and Design

Elactrical Delay (one directhn) 1.189 ns

After long term use with 100%W radialed power, only a sSghl warming of the dipole near tha feedpoint can be messured

The dipole is made of standacd semirgid coaxial cable. The center conductor of the feeding line i directly connacted (o the
getond arm of the dipola. The antenna Is therefore short-cireulted for DC-signals,

Mo excassive force must be applied o the dipole anms, because they might band or the soldered connections mear tha
feedpoint may be damaged.

Additional EUT Data

Manulsctured by EPEAL
Manulaciened an Movember 15, 2001
Cerfificale No: D1900W2-548_Saphi Paage 4 of 6
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DASY4 Validation Report for Head TSL

Date/Time: 13.09.2005 15:35:58
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:548

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

Medium parameters used: f= 1900 MHz; o = 1 47 mho/m; g, = 38.7; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY 4 Configuration:
« Probe: ETIDV6 - SN1507; ConvF(4.96, 4.06, 4.96); Calibrated: 26.10.2004
» Sensor-Surface: 4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn&01; Calibrated: 07.01.2005
» Phantom: Flat Phantomn 5.0 {front); Type: QDOOOPS0AA; ;
*  Measurement SW: DASY4, V4.6 Build 19; Postprocessing SW: SEMCAD, V1.8 Build 159

Pin = 250 mW; d = 10 mm/Area Scan (61x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 11.7 mW/g

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

Reference Value = 88.9 Vim: Power Drift = 0,047 dB

Peak SAR (extrapolated) = 17,2 Wikg

SAR(1 g) = 9.9 mW/g; SAR(10 g) = 5.21 mWi/g

Maximum value of SAR (measured) = 11.3 mWig

db
o.000

-5.00

-16.0

-24.0

=32.0

-40.0

0dB = 11.3mWig
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Impedance Measurement Plot for Head TSL
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