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Glossary:
TSL tissue simulating liquid
NORMx,y,z sensitivity in free space
ConF sensitivity in TSL / NORMx,y,z
DCP diode comprassion point
Polarization ¢ ¢ rotation around probe axis
Polarization & 3 rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., 8 = 0 is normal to probe axis

Calibration is Performed According to the Following Standards:

a)

b)

IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorpfion Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, Decamber 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

Methods Applied and Interpretation of Parameters:

NORMx,y,z: Assessed for E-field polarization 8 = 0 (f = 900 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMx,y,z are only intermediate values, i.e., the uncertainties of
NORMx,y,z does not effect the E-field uncertainty inside TSL (see below ConvF).

NORM(fx,y,z2 = NORMx,y.z * frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2. The uncertainty of
the frequency response is included in the stated uncertainty of ConvF.

DCPx,y,z: 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 > 800 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 ConwvF. 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 isofropy (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 corresponds to the offset of virtual measurement center
from the probe tip (on probe axis). No tolerance required.
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ET3DV6 SN:1737 February 19, 2007

Probe ET3DV6

SN:1737

Manufactured: September 27, 2002
Last calibrated: February 23, 2005
Recalibrated: February 19, 2007

Calibrated for DASY Systems

(Mote: non-compatible with DASY2 system!)
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ET3DV6 SN:1737 February 19, 2007

DASY - Parameters of Probe: ET3DV6 SN:1737

Sensitivity in Free Space® Diode Compression®
NormX 152 £101%  pVI(VIm) DCP X 95 mV
NormY 1.66 £ 101%  pVI(V/im) DCP Y 94 mV
NormZ 1.71+101%  pVIV/ImY DCP Z 93 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page 8.

Boundary Effect
TSL 900 MHz Typical SAR gradient: 5 % per mm
Sensor Center to Phantom Surface Distance 3.7Tmm 4.7 mm
SARg, [%6] Without Correction Algorithm 8.3 4.5
SAR,, [%] With Correction Algorithm 0.7 0.0
TSL 1750 MHz Typical SAR gradient: 10 % per mm
Sensor Center to Phantom Surface Distance 3.7 mm 4.7 mm
SAR, [%] Without Correction Algorithm 118 8.0
SARy, [%] With Correction Algorithm 0.5 0.1
Sensor Offset
Probe Tip to Sensor Center 2.7 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%.

* The uncertainties of MormX.,Z do not affect the E*field uncertainty inside TSL (see Page B).
B Numerical linearization parameter: uncartainty not required. '
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty 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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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SARc.q4)
(Waveguide R22, f = 1800 MHz)
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Uncertainty of Linearity Assessment: + 0.6% (k=2)
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Conversion Factor Assessment
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—e— Analytical —0— Measurements ‘ t —0—Analytical —0—Measurements |
f[MHz] Validity [MHz] TSL Permittivity Conductivity Alpha Depth ConvF Uncertainty
900 +50/+ 100 Head 415+5% 0.97+5% 027 289 6.85 +11.0% (k=2)
1750 +50/+100 Head 40.1+5% 1.37+5% 052 2.56 542 +11.0% (k=2)
1950 +50/+100 Head 40.0+5% 1.40+5% 049 289 515 +11.0% (k=2)
900 +50/+100 Body 55.0+5% 1.05+5% 035 282 6.52 +11.0% (k=2)
1750 x50/ 100 Body 534+5% 149+5% 056 2.68 497 +11.0% (k=2)
1950 +£50/+£100 Body 53.3+5% 1.52+5% 0.88 2.07 464 +11.0% (k=2)
2450 +50/+100 Body 52.7+5% 1.95%5% 066 2.16 410 +11.8% (k=2)

€ The validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2). The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.
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Deviation from Isotropy in HSL
Error (¢, 9), f =900 MHz

Error [dB]

|@-1.00--0.80 H©-0.80-0.60 H-0.60-0.40 M-0.40--0.20 M-0.20-0.00 |
00.00-0.20 E0.20-0.40 D0.40-060 B0.60-0.80 M0.80-1.00 ‘

Uncertainty of Spherical Isotropy Assessment: t 2.6% (k=2)
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ANNEXF: D1900V2 DIPOLE CALIBRATION CERTIFICATE
Calibration Laboratory of
Schmid & Partner A
Enginsering AG ] : m. Sy nml :
Zoughavsstrasse 43, 8004 Zurich, Swizerland —_ Baivigio vidsmin o Laratur s
o S puies Colltuntion Servics
Aooredited by he Swiss Fedemal Office of matrology ano scorewmmon
The Swiss Accreditation Service is one of the signatories to the EA hesraditation ba ! SCS 108
Multllateral Agreement for the recognition of calibration certificates
Client TMC China Certificate Mo:  D1800V2-541_Feb0T
CALIBRATION CERTIFICATE
[ otiet —= | D1900V2-SN: 41 x |
'''' | oA CAL-05.v6 -

Calibration procedure !'u_r dipole validation kits

Calibration dale:

| February 20, 2007

| Condition of the calibraled ilem

_' ]!n Tolerance

This calibrafion certificate documents the ireceabity 1o national standards, which realize the physical units of measurements{S()
The measurements and the uncerainties with confidence probability ane given on the following pages and are pan of the canificals

All calitealions have bean conducled al an enviroomend lemperature (2243170 and hurmidiy<70%
Calibration Equipmeni used (MATE critical for calibration)
 Primary Standards Io# Cal Data (Calibrated by, Cartfication MO, Scheduled Cakbration
Power mater EPM-442 GBAT4BO704 03-0cl-08 (METAS, NO, 217-00608) Oet-07
Power sensor B481A4 UB3AT2EITED 03-0ci-08 (METAS, MO, 277-00808) Oct-07
Refetence 20 dB Attenuator SN 5086 (20g ) 10-Aug-08 (METAS, NO. 217-00881) Aug-07
RAaference 10 dB Atte nustar SNS04T_2 (10¢) 10-Aug-08 (METAS, NO. 217-00581) Aug-07
DAE4 SN-B01 30-Jar-O7 (SPEAG, NO DAE4-801_Jan0T) Jan-08
Rafersnce Proba ETI0OVE (HF) 5N 1507 18-Dci-08 (BPEAG, NO. ET3-1507_Dei06) Det-07
Sacondary Standards D Check Data {in houso) Scheguled Calibraton
Powear sensor HP 84814 MY41 082317 18-Oci-02: SPEAG, in houvse cheol Oct-05) In house cheek: Oet-07
RF genaratar Aghent E44218 MY4 1000878 11-May-05(8PEAG in house chack Nov-08)  In house check: Mo 07
Nework Analyzar HF BT53E USATIB06A554206  18-0-01(SPEAG, in house check Oct-08) In house chack: COct 0T
Namé Function Signature
Calibrated oy: Marcel Fehr Laboratory Technician X "_-;;" ol
e |
Approved by Katja Pokovic Technical Director F

e
l%’{‘i S & f

Issued: February 21, 2007

| This calitration certificate shall nat be reported except in full withow! wrllen approval of the lsboratory

Cartificate No:

D1800V2-541_Feb07
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Calibration Laboratory of P Bibrsisarasies Kaliarisriianst
Schmid & Partrer Sarvice wulwan b al g
Engineering AG Barvisio wvicaera o larsnurs
Zaughsusnirane 43, B384 Purich, Serracand L% Saies Calilmsion Sarvice
Rzamiied by e Geing Fodersd Ciffc o Sl o Aussdisiur Accreiiation Mo SCS 108

Thea Gwins Aoeraditstian Sarvios in one of the ssgratoriss (o the L&
WuMistersl Agresment bor the recogaition of cakbrabon (el i

Glossary:

TS5L tissue simulating liguid
ConvF sansiiivity in TSL / NORM x.y.2
1) not applicable or not measured

Calibration s Performed According to the Following Standards:

a) |EEE Std 1528-2003, "1IEEE 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 measuremant of Specific Absorption Rate
related 1o human exposure to elactromagnetic fields from mobile phones (300 MHz - 3 GHz),
July 2001

c) Fedaral Communicalions Gommission Office of Engineanng & Technology (FCC OET).
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency

Fields; Additional Information for Evalualing Compliance of Mobile and
Porlable Davices with FCC Limits for Human Expasure to Radiafrequency Emissions”,
Supplemant C (Edition 01-01) to Bullatin 85

Documentation:
d) DASY4 System Handbook

Methods Applied and Interpretation of Parameters:
s Measurement Conditions: Furthar details are available from (he Validation Report al the end
of the certificate. All figures stated in the cerificate are valid al the frequency indicated.

« Antanna Pararmeters with TSL: The dipole is mounted with the spacer 1o position its fead
point exactly below the center marking of the flat phantom section, with the arms ornanted
parallel io the body axis,

s Foed Paint impedance and Retum Loss: These paramalers are maasured with the dipole

positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector ta the feed point. The Relurn Loss ensures low

reflected powsr. No uncertainty required.

» Electrical Delay: One-way delay between the SMA conneclor and the antenna feed point. No
uncerainty required.

« SAR measured. SAR maasured at the staled antenna input power

s« SAR normalized: SAR as maasured, normalized 1o an input power of 1 W al the antenna
connector.

« SAR for nominal TSL parameters: The measured TSL parameters are usad (o calculate tha
nominal SAR result.
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Measurermant Conditions
DASY wystem configurstion, s far 89 Not gpven on page 1.
DASY Yerslon DAEYE AT
Extrapolation Acvanced Extrapciebon
Phanbom Ioduiar Flat Phantom V8.0
Distance Dipols Canisr - TEL 10 mm with Spaces
Zoom Scan Resclution du, &y, dz = &mm
Fraquancy 00 MHZ © 1 M
Head TSL parametors
Tha iolowing paramwiers #nd caloisions wers appled.
Tempersturs Purminivity Conductivity
Hominsl Head TEL parameters 2ot 400 1,40 mihadm
Marsured Hosd TSL parsmatsrs [2oz0d*C MErh% 1.38 mnoim ¢ B %
Hesd THL emparaiets during st (E1=03)°C — —
SAR result with Head TSL
SAR sversged over 1 om' (1 gi of Head TEL canddicn
SAH mansured F50 AN DUl poest BTImW g
SAR reammaiied Emalieed o 1 380 mwW ig
SAR o naminal Head THL parsmetsn ' normaiized o 1W 0.0 mW g # 170 % (k=)
SAR sversged aver 10 om’ (10 g) of Hesd TSL candibion
SAR FrenmBLTm 250 T ot power .00 mW ig
SAR normaiised norrnailzed o 1YW 204 wW ig
AR for nominal Hesd TEL paiamalars mosiired to W 10.2mW g2 188 % [hed)

! Cowreciion 15 nominigl TEL pafamaters sccording o di, chapter “SAR Sansitves
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Appendix

Antenna Parameters with Head TSL
Irpedarce. ranstormed o leed posnl 4840 - AR
Asturn Loss -8 408

General Antenna Paramatars and Design

| Eseciricai Delay (ane direcion) | 1214 s

Al long lerm wss with 100W radiated power only a slight warming of e dipole nea he loedpoini can be measwured

The depode 8 made of standand semingkd coaoal cable. The centar conductor of the feeding lne & deectly connected io the
socond arm of the dipols. The antenna s therslomns shorl-cirouited for DC-signals.

No axcaEave Inite Musl be appled & the dipole arme, becauss hey mght bend o the soldered conneclions near the
Tepaprul My b CATEQe

Additional EUT Data
anuiachred by SPEAG
Manutacised o Oclober 4 | 200
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DASY4 Validation Report for Head TSL

Date/Time: 20.02 2007 09:25:37
Test laboratory: SPEAG, Zurich, Switzariand
DUT: Dipole 1900 MHz; Type: D1900VZ; serial: D1900V2-5N: 541

Communication System: CW, Frequency: 1800 MHz. Duty Cycle: 1.1

Medium: HSL 1800 MHz;

Medium parameters used; f=1800 MHz; o=1.38 mhao/m; £=38.9, p= 1000kg'm?
Phantom section; Flat Section

Measurement Standard: DASY 4 (High Precision Assessment)

DAasY4 Configuration:

Probe: ET3DV8-SN1507(HF); ConvF(5.03, 5.03, 5.03); Calibrated: 19.10.2006
Bensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 SnB01; Calibrated: 30.1_2007

Phantom: Flat Phantom 4.8L; Type: QDODDP48AA

Measurement SW: DASY, V4.7 Build 53; Post processing 5W: SEMCAD, V1.8 Bulld 172

Pin = 250 mW: d = 16 mm/Zoom Scan (TxTx7)iCube 0: Measureament grid: dx=5Smm, dy=5mm, dz=Smm
Referenca Value = 82.1 V/m; Power Drift = 0,050 dB

Peak SAR (extrapolated) = 16.9 Wikg

SAR(1 g) = .73 mWig: SAR(10 g) = 5.08 mWig

Maximum valua of SAR (measurad) = 11.3 mWip

dB8

0.000

-1.36

a.72

-10.1

-13.4

-16.8

0 dB = 11.3mWig
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Impedance measurement Plot for Head TSL
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