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Power meter E44188. GB41253874 S-Apr-06 (METAS, Mo, 251-0055T) Apr{T

Powar aaror E48124 MY41485277 S-Apr-08 (METAS, No. 251-0088T) Bpr7

Power gersor E4d 124, KTY4 1458087 B-apr-06 (METAS, Mo, 751-0055T) Apr-07

Reference 3 o Atenuator 5M; 55054 (3c) 11-Aug-05 (METAS, o, 251-00406) fiLg 0

Refarencs 20 dB Atenuator SM: S5088 (206) d=Agr-0 (METAS, Mo, 251-00558) Apr-07

Refsrancss 0 dB Atenuabes BM: 55120 (306} 11-Aug-s (METAS, Mo, 251-00500) Aug-06

Referenoe Probe ES30VE BM: 2013 2-Jan-08 (SPEAG, No. ES3-3013_tanDE) Jan0¥

DAE4 SM: 654 2Feb-(f [SPEAG, Mo. DAE4-G54_FablE) Fab-07

‘Socondary Standards [ f Chack Dale (in houss) Schaduled Cheack

RF genemtor HP BE4AC LES3E4 2000 00 4-Aug-89 (SPEAG. in houss chack Nov-05) In house chock: Mow-0F

Mabwark Analyzer HP BT53E US3TI0585 18-0ct-01 [SPEAG, in house chaok Mow-05) In house chack: Nov 06
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Carlificate Mo: ES3-3080_MayOE Page 10l 9




Calibration Laboratory of P, §  Schweizerischer Kalibrirdionst
Schmid & Partner g ¢ Serviee suisse détalonnage
Engineering AG o Servizio svizzero di taratura
Zoughaussirasss 43, B004 Zurich, Switzeriand ”%ﬁf S Swiss Callbration Servies
Actrediled by the Swiss Fedaral Offics of Metralagy and Accredtation Accreditation No.: SCS 108

The Swiss Accreditation Service s ome of the signatories to the EA
Multitatersl Agresmant for e recognition of calibration certMcates

Glossary:

TSL tissue simulating liquid

NORMx,y.z sensitivity in free space

ConF sensitivity in TSL / NORMx,y.z

DCP diode compression point

Polarization ¢ ¢ rotation around probe axis

Polarization 5 & rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., # =0 is normal to probe axis

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) CEMELEC 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

Methods Applied and Interpretation of Parameters:

» NORMx y,z: Assessed for E-field polarization & = 0 (f = 900 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMx.y,z ara only intarmediate values, i.e., the uncertainties of
NORMzx,y,z doas not effect the EX-field uncertainty inside TSL (see below ConvF).

o  NORM{fx ¥,z = NORMx, .z * frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2. The uncertainty of
the frequancy response is included in the stated uncertainty of ConvF.

» DCPxyz: DCP are numerical linearization parameters assessed based on the data of
power sweep (no uncertainty required). DCP does not depend on frequency nor media.

« ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or
Temperature Transfer Standard for f < 800 MHz) and inside waveguide using analytical field
distributions based on power measurements for f > B0D MHz. The same setups are used for
assessment of the parameters applied for boundary compensation (alpha, depth) of which
typical uncertainty values are given. These parameters are used in DASY4 software to

improve probe accuracy close to the boundary. The sensitivity in TSL corresponds to
NORMzx,y.z * ConvF whereby the uncertainty corresponds to that given for ConvF. A
frequency dependent ConvF is used in DASY version 4.4 and higher which allows
extending the validity from £ 50 MHz to £ 100 MHz.

= Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a
flat phantom exposed by a patch antenna.

« Sensor Offset: The sensor offset cormesponds to the offsat of vilual measurement center
from the probe tip (on probe axis). No tolerance required.
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ES3DV3 SN:3080 May 30, 2006

Probe ES3DV3

SN:3080

Manufactured: March 14, 2005
Last calibrated: May 26, 2005
Recalibrated: May 30, 2006

Calibrated for DASY Systems

(Mode: mon-compatible with DASY 2 system!)
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ES3DV3 SN:3080 May 30, 2006

DASY - Parameters of Probe: ES3DV3 SN:3080

Sensitivity in Free Space” Diode Compression®
NormX 1.24 £ 104%  pMIVIm) DCP X 87 mV
NormY 113 £ 101%  pVIVIim)® DCP Y 97 mV
NormZ 1.16 £ 10.1% uVIvim)? DCP Z 97 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page 8,
Boundary Effect
TSL 200 MHz Typical SAR gradient: 5 % per mm
ESensor Center to Phantom Surface Distance 30mm 4.0 mm
SAR,, [%] Without Caorrection Algarithm 6.8 3.0
SAR., [%] With Correction Algorithm 0.0 0.1
TSL 1810 MHz  Typical SAR gradient: 10 % per mm
Sansor Canter to Phantom Surface Distance 30mm 4.0 mm
SARg, [H] Without Caorrection Algorithm 46 2.0
SAR, [%) With Correction Algorithm 0.0 0.1
Sensor Offset
Probe Tip to Sensor Caenter 2.0 mm

The reported uncertainty of measurement is stated as the standard uncertainty of
measurement multiplied by the coverage factor k=2, which for a normal distribution
corresponds to a coverage probability of approximately 95%.

* Tha uncertasinties of Morm,¥,Z do not aflect the E%-field uncerainty insds TSL (sse Page &),
¥ Mumarical insarzalion parametan urcerainty nat requirsd.
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ES3DV3 SN:2080 May 30, 2006
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Unceriainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 9 = 0°

f=600 MHz, TEM ifi110EXX f = 1800 MHz, WG R22
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Uncartainty of Axial lsotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SAR;..q4)

(Waveguide R22, f = 1800 MHz)
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Uncertainty of Linearity Assessment: T 0.6% (k=2)
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ES3DV3 SN:3080

f = 900 MHz,
a5

May 30, 2006

Conversion Factor Assessment

WGLS RS (head)

0.0 5

f=1810 MHz, WGLS Ri2 (head)

f[MHz] Valigity [MHZ]®  TSL Permittivity Conductivity Alpha Depth  ConvF Uncertainty
800 +50/+100 Head 415%5% 007 :5% 056 138 569 +11.0% (k=2)
1810 +£50/+100 Head 40.0%5%  1.40:5% 0.36 284 500 +11.0% (k=2)
1850  +50/ 100 Head 40.0+5%  1.40%5% 091 281 470 +11.0% (k=2)
2450  +50/ %100 Head 39.2+5%  1.80+5% 051 180 446 +11.8% (k=2)
835 $50/£100 Body 552:5% 0.97:5% 061 134 575 +11.0% (k=2)
1900 +50/+100 Body 53.3+5% 1.52:5% 032 301 450 +11.0% (k=2)
2450 50/ 100 Body 52.7:+5% 1.95:5% 064 166 423 £11.8% (k=2)

¥ Tha walidity of £ 100 MHz snly spplies for DASY wi4 and higher (sen Page 2. Tho uncertainty is the RSS
of the ConyF uncertsinty at calibraticn frequency and the uncertainty for the indicated frequency band.
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ES3DV3 SN:3080

Deviation from Isotropy in HSL
Error (4, 8), f = 900 MHz

Error (48]
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Uncertainty of Spherical Isotropy Assessment: * 2 6% (k=2)

Certificale Mo: ES3-3080 May0s Paga 9 af B

May 30, 2006





