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ES3DV3 SN:3142 September 7, 2007

Probe ES3DV3

SN:3142

Manufactured: March 13, 2007
Calibrated: September 7, 2007

Calibrated for DASY Systems

(Note: non-compatible with DASY2 system!)
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ES3DV3 SN:3142 September 7, 2007

DASY - Parameters of Probe: ES3DV3 SN:3142

Sensitivity in Free Space® Diode Compression®
NormX 1.21£101%  pV/(V/imy DCP X 96 mV
NormY 1.28 +101%  uVA(V/im)? DCPY 95 mV
NormZ 145 £101%  pV/A(V/m)? DCPZ 96 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 3.0mm 4.0 mm
SAR,, [%] Without Correction Algorithm 26 0.8
SARy. [%] With Correction Algorithm 0.0 0.4
TSL 1810 MHz Typical SAR gradient: 10 % per mm
Sensor Center to Phantom Surface Distance 3.0mm 4.0 mm
SAR,, [%] Without Correction Algorithm 7.6 4.5
SARy, [%] With Correction Algorithm 0.2 0.1

Sensor Offset

Probe Tip to Sensor Center 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%.

* The uncertainties of NormX,Y,Z do not affect the E*field uncertainty inside TSL (see Page B).

8 Numerical linearization parameter: uncertainty not required.
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ES3DV3 SN:3142 September 7, 2007

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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ES3DV3 SN:3142 September 7, 2007

Receiving Pattern (¢), 3 = 0°

f= 1800 MHz, WG R22

—o— 30 MHz
—8— 100 MHz
—&— 600 MHz
—8— 1800 MHz
—a&— 2500 MHz |

Error [dB]

Uncertainty of Axial Isotropy Assessment:  0.5% (k=2)
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ES3DV3 SN:3142 September 7, 2007

Dynamic Range f(SARcaq)

(Waveguide R22, f = 1800 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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ES3DV3 SN:3142 September 7, 2007

Conversion Factor Assessment

f =900 MHz, WGLS RS9 (head) | f=1810 MHz, WGLS R22 (head)
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| —O— Analytical —<¢— Measurements ‘

| —o— Analytical —¢— Measurements

f[MHz] Validity [MHz]® TSL Permittivity Conductivity Alpha Depth ConvF Uncertainty

450 +50/+100 Head 435+5% 0.87 +5% 032 1.29 6.16 +13.3% (k=2)

900 +50/+100 Head 415+5% 0.97 +5% 1.00 1.09 597 +11.0% (k=2)
1810 +50/+£100 Head 40.0+5% 1.40x5% 060 141 487 £11.0% (k=2)
450 +50/+100 Body 56.7+5% 0.94+5% 024 124 6.68 +13.3% (k=2)
900 £50/+100 Body 55.0£5% 1.05+5% 094 1.16 566 +11.0% (k=2)
1810  £50/+100 Body 53.3+5% 1.5215% 073 1.33 461 +11.0% (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.

Certificate No: ES3-3142_Sep07 Page 8 of 9
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ES3DV3 SN:3142 September 7, 2007

Deviation from Isotropy in HSL
Error (¢, 9), f = 900 MHz

Error [dB]

n

|m-1.00--0.80 ©-0.80-0.60 B-0.60-0.40 M-0.40-0.20 M-0.20-0.00
/00.00-0.20 E0.20-0.40 D0.40-0.60 [@0.60-0.80 M@0.80-1.00

Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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ANNEX F DIPOLE CALIBRATION CERTIFICATE

Calibration Laboratory of

Schmid & Partner AT T
Al ISy FR N T

Engineering AG ﬁw”' ; o : [ r—

Zoughaussirasse 43, 8004 Zurich, Swizerdand | s wises @ wiEne O LY Rt e
. @ kﬁs S i Callimntion Birvien

Accredited by the Swies Federsl Office of matrology and Accreditation
Tha Swiss Accreditation Service is one of the signatories to the EA Acerestation Mo: SCS 108
Multilateral Agreement for the recognition of calibration certificates
Cliant TMC China Certificate No: DBISVI-44]_Feb0?

CALIBRATION CERTIFICATE

[ Dbjest | DBIEV2-SN: 443 ]

| Cadibration pruudurhﬂﬂ ﬂﬂ. CAL-05.vE

Calibration procedure for dipole validation kits

| Callbration date: | February 19, 2007

| Conetion of ine callbrated item In Tolarance

Al calibrations have been conducied ad an environment lemperatur (22+3)°C and humidity«70%

Calitration Equigment used (M&TE crifical far callration}

This ealibration carificate documants the fraceabiity to national standards, which realize the physical units of messursments(S1)
The measurements and the uncertaintias with canfidence probability are given on the following pages and are pant of (ha cenificats

Thin calibeation certificale ehall net be reported except i full without writhen approval of the laboraiory.

,«fc;f X ﬁ{f}*"

Isswed; February 21, 2007

Prirmary Standamds [} Cal Data [Calibrwted by, Certification NO ) Soheduled Calibration
| Power meter EPM-442A GEITAR0TO4 03-0ci-D8 (METAS, NO. 217-00808) Oel-07
Power sensor B481A US37202783 03-0ct-08 (METAS, NO. 217-D0B08) Det-a7
Referance 20 dB Attenuaton SN 5086 (209 ) 10-Aug-08 (METAS, NO, 217-00561) Aug-07
Reference 10 dB Attenustor SNS04T 2 (10r) 10-Aug-08 (METAS, NO. 217-00581) Aug-07
DAE4 EN:BI 30-Jan-07 (SPEAG, NO, DAEA-B01_JanD7}  Jan-CB I
Referante Probe ETA0OVE(HF) | SN: 1507 18-0ci-08 (SPEAG NO. ET3-1807_OctDB)  Oct-07
Secondary Handands Io# Check Data (In howse) Scheduled Calibraton
Power sensor HP B4B1A MY41082317 18-Dc-J2(SPEAG, in howse check Oct-05) in house check: Ocl-07
RF generator Aglient E44218 MY 41000878 11-May-O5[SPEAG, in house check Now-05)  In house check. Nov -07
Metwork Analyzer HP 8753E US3ITIOONEES4206  1E-Dot-01(SPEAG in house check Oet-06)  In house check. Ol -07
Name Function Signature
Calibrated by Marcel Fehr Labaratory Technician A S,
Y
Approved by Kalja Pokovic Technical Director -

Certificate No: DB3SV2-443_Febl7 Page1of &
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Calibration Laboratory of ST L e Pt B e i

Schmid & Partner Baavice suinen d#ihon nege
AG Basvisis avisemii o La et

Zaughswsnirasss 41, 8004 furch. Switrartand @ S Calibration Service

At by g Seing Facmnl 0o o Mgy 0 Aussdiaion Accreimation Ne: SCS 108
Thea G Actradibalion Sereice & oee of (he sspraiores (o the LA
Muliimtmral Agreemend for the recogrrbon of cakirstion ceific s

Glossary:

TSL tissue simulating Bquid
ConvF sansitivity in TSL / NORM x,y.2
WA nat applicabile or not measured

Callbration Is Performed According to the Following Standards:

@) IEEE Sid 1528.2003, IEEE Recommended Praclice for Determining tha Peak Spatial-
ammammmtmmnmmmm
Communications Devices: Measuremant Technigues®, December 2003

b) CENELEC EN 50381, mmwumdmmm
related to human exposure lo electromagnetic fields from mobile phones (300 MHz - 3 GHz),
July 2001

c) Federal Communications Commissian Office of Engineering & Technology (FCC OET),
*“Evalualing Compliance with FCC Guidalines for Human Exposure to Radiofrequency
Elactromagnetic Fialds, Additional information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequancy Emissions”,
Supplement C (Edition 01-01) to Bullstin 85

Additional Documentation:
d) DASY4 Systemn Handbook

mwmmum
Measuremant Conditions: Further details are available from the Validation Report at the and
of the cerificate. All figures stated in the certificate are valid at the frequency indicated.

s Antenna Paramelars with TSL. The dipole is mounted with the spacer to position Its fead
paint axactly below the centar marking of the flat phantom section, with the arms oriented
parallel to the body axis

« Feed Paint impedance and Raturm Loss: These parameters are measured with the dipole
positioned under tha liquid flled phantom. The impedance stated s transformed from the
maasurement at the SMA conpecior 1o the feed painl. Tha Raturn Loss ansures low
refleciad powsr. No uncenainty regquired.

s Electrical Delay: One-way delay between the SMA connector and the antenna feed paint. No
unceriainty requinred.

*  SAR measured: SAR meoasuted al the staled antenna input power,

«  SAR normalized: SAR as measured, normalized 1o an input power of 1 W al the anlenna
connecton

« SAR for nominal TSL parameters: The measured TSL parametars are used 10 calculate the
nominal SAR result.

Certificate No: DB35VZ-443_Fob0T Page 2 of 8
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1
DASY system configurafion, 8¢ fsr e noi givenonpage 1.
DASY Varsion DASY4 V4.7
Extrapotation Advarced Exrapolation
Phamtom Ndnduier Fiat Phantom V4. §
Distance Dipale Center - TSL 15 mm wilh Space:
Zoom Scan Resolution dx, gy, dt = & mm
Freguency B35 MHz £ 1 MMz
Head TSL parameters
The loliowsny pavernelen sid celouslions wers spplisd.
Tamparaturs Barmittivity Canductivity
Nominal Head TSL paramalers noc 48 0.80mhoim
Measured Head T5L paramaters (20x03)°C WIxE% 088 mhoim & 6 %
Head TSL temparsture during test @12:02)°C — e
SAR result with Head TSL
SAR swaraged over 1 om® (1 g) of Head TSL Candition
SAR measured 250 Wy inpul power 2ABmW g
SAR normaiued normalized o 1W 00 mWig
BAR b nominel Hoad TSL parsmeiens normalized o 1W B.TOmW g £ 17.0 % (k=2)
SAR swersged over 10 cm’ (10 g) of Hesd TEL condilon
SAR meassed 250 mW inpul power 1EDmW i g
SAH normiiteed normalizad o YW G40 mW i g
SAR for nominal Head TSL parametsm ' narmalized o 1W €. 31mW Ig £ 16.5 % (k=)

Cortificate No:  D835V2-443_Febd7
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Appendix

Antenna Parameters with Head TSL
impedance. ransformed 1o feed Do 5050 -8810
Redurn Loss - 35,8 dB

General Antenna Parameters and Design
[ Elecancai Deiay (one dracion) | 1402 1 |

After ong e Lse with 100W radiated powes, only @ alght warming of T dipoke naar N Isecpoinl CAn BN Maksured

Trva dipols i made of stsndard semngid coanal catia The carter conouctor of T feeding line & Seecily conrecied 10 the
e @y of Wi ipoke. Thie anksa s herelone shorl-Circuted for DC-signals.
Mo axcossve lores mus! be applied 4o iha dqols arms, becauss thy might bend or the soidened connectons near the

fesmgnind mary the damaged

Additional EUT Data
Manulactured by GPEAG
Marulsctursd on Gaptemibe: ), 2001

Certificato No:  DBISVZ-443_Febl? Page 4 of 6
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DASY4 Validation Report for Head TSL

Date/Timea: 19.02.2007 10:04:15
Tast laboratory: SPEAG, Zurich, Switzeriand
DUT: Dipole B35 MHz; Type: DBIEVZ; serial: DBISVI-S5N: 443

Communication System: CW, Frequency: 835 MHz, Duty Cycle: 1:1

Medium; HSL B35 MHz.

Medium parameters used: f=B35 MHz; 0=0.88 mho/m; £=38.9; p= 1000kgim’
Phantom section: Flat Section

Measuremeni Standard. DASY4 (High Precision Assessment}

DASY4 Configuration:

Probe: ET3DVE-SN1507(HF); ConvF(B.01,6.01,6.01); Calibrated: 18.10.2008
Bensor-Surface: 4mm (Mechanical Surface Detection)

Electronlcs: DAE4 SnB01, Calibrated: 30.1_2007

Phantom’ Flat Phantom 4.80L; Type: QDO00P48AA;

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

Pin = 260 mW: d = 16 mmiZoom Scan (Tx7x7T)iCube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Referanca Value = 58.8 Vim; Power DOrift = 0.010dB

Feak SAR (extrapolated) = 3.72 Wikg

SAR(1 g) = 2.48 mWig; SAR(10 g) = 1.60 mWig

Maximum value of SAR (measured) = 2.70 mN/fg

dB
R

-2.08

-A.16

6.24

8.32

0 dB = 2.70mWWig

Certificate No; D8)5VI-443_Feb0T Page 5ol 6
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Impedance measurement Plot for Head TSL

Certificate Mo: DBIEVZ-443_FebldT Page B of 8
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Calibration Laboratory of

Page 114 «s 124

Schmid & Partner o

Engineering AG \,\;,-".:'3\ ghss = :

c Bies wiue widlmws o Bisloe nage
Zoughausstranse 43, 8004 Zurich, Swizerland is“e [T ———
f,‘w} S Bt Calltuntion Servica

Apcredited by the Swiss Federal Office of metralegy ano sccreumnon
The Swiss Accreditation Service is one of the signatories to the EA fesradiution bo.! SCS 108
Multilateral Agreement for the recognition of calibration certificates
Client TMC China Cortificate Mo: D1800V2-541_FeblT

CALIBRATION CERTIFICATE

[ ovject | D1900V2-5N: 541 |

Calibration procedure(s) QA CAL-05.vE
Calibration procedure for dipole validation kits |

| Calitration date: | February 20, 2007 I

Candition of the caltrated lem | In Tolerance

This calibration oetificate documents ihe traceability 12 national standards, which realize the physical units of measurements(Sl)
The measurements and the uncedainties with confidence probability are given on the fallowing pages ang are part of the centificals

Al calibralions have bean conducled af an environmen lemparaturs (2243)°C and humiddy=70%

Caboration Equipmen! used (MATE critical for calibration)

Primary Standards 1o# Cal Data (Caliberated by, Cartfication NO,) Scheduled Cakbration
Power mater EPM-4424 GRITABOT0S 03-Dct-08 (METAS, MO, 217-00808) Oct-07
Power sensor B481A US3T2EZTEI 03-0ci-08 (METAS, RO, 217-C0808) Oct-07
Refetence 20 dB Attenuator SN 5088 (20g ) 10-Aug-08 (METAS, NO. 217-008581) Aug-07
Raference 10 abB Attenustar SNE04AT_2 (10v) 10-Aug-D8 (METAS, NO. 217-00581) Aug-07
DAE4 Snaot 0-Jan-O7 (SPEAG, NO DAES-801_Jan07)  Jan-0B
Refersnce Probe ETA0OVE (HF) | SN 1507 16-Dci-08 (SPEAG, NO. ET3-1507_Dcils)  Del-07
Sacondary Standards Dt Check Data (in house) Scheoulsd Calibraton
Power sensor HP B4814A MY4£1082317 18-0ct-02{SPEAG, in house check Oci-05) In house check: Ocd-07
RF generator Aghent E44218 MY41000876 1 -May-05BPEAG in house cheack Nov-05)  In house check: Nov <07
Neiwnrk Analyzer HF BTS3E USATIN058554206  16-0ct-01 (SPEAG, in house chieck Oct-08) In house chack; Oct -07
MName Functicn Signmture
Callbrated oy: Marcel Fehr Laboratory Technician o
Ve

Apgioved by Katja Pokovic Technical Director ,V.,:/EE’.; : /‘éjﬁ'—-

Issued: February 21, 2007
This calibration certificate shall not be repored except in full withou! wilten approval of the Izboratory.

Cartificate No:  D1800V2-541_Feb07 Page 1 of 6
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Callbration Laboratory of P, s Sedrmeitm iwcimt Kalibrias dernal
Schmid & Partner = :: (A —
wﬁﬂ — 30(3 Sarvisia vvierern & aran
Zaughaussirasse 43, M4 Zurich, Swizoriand T - R —
Aezrmiied by e Seins Fades Offce 1 ey @0 Aussdistur Accreitiation Ne.: SCS 108

Thes fiseind Accradibation Servics in ane of e sgratories Lo the LA
Wubistersl Agresment bor the recogamion of cakbraton certifcates

Glossary:

T5L tissue simulating liquid
ConvF sansitivity in TSL / NORM x.y.z
NIA nol applicable or not measured

Calibration Is Performed According to the Following Standards:

a) |EEE Std 1528-2003, 1EEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measuramen! Techniques’, December 2003

b) CENELEC EN 50361, "Basic standard for the measurement of Specific Absorption Rate
muwwhwmmmmtmm-am.
duly 2001

¢) Federal Communications Commission Office of Engineanng & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
wm;wwnmwumw
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 85

Additional Documentation:
d) DASY4 Systern Handbook

Methods Applied and Interpretation of Parameters:

s  Measurement Conditions: Further details are avallable from the Validation Report al the end
of the certificate. AJl figures stated in the cedificate ara valid af the frequency indicated.

« Antanna Paramelers with TSL: The dipole is mounted with the spacer to position its feed
point exactly balow the center marking of the flat phantom section, with the arms onented
paraliel 1o the body axis.

s Foed Point impedance and Retum Lass: These parametars are maasurad with the dipole

positionad under the liquid filled phantom. The impedance stated |s transformed from the
measuremant at the SMA conneclor to the feed point. The Relurn Loss ensures low

reflecied power. No uncertainty requined.

s Electrical Dalay: One-way delay batween the SMA conneclor and the antenna feed point. No
uncertminty requined.

+ SAR measured SAR measured at the staled antenna input power.

« SAR normalized: SAR as measured, normalized 1o an input power of 1 W al the anlenna

+ SAR for nominal TSL parameters: The measured TSL paramelers are used 1o caiculate tha
nominal SAR result,

Certificate No: D1900V2-541_Feb07 Page 2of &
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Measurernant Conditions .
DASY Varsion DA5Y4 va.r
Extrapolation Atvanced Extrapciaton
Phasnbom Modiiar Flat Prasniom VE.0
Distance Dipols Centar - TEL 10 mm with Spaces
Zoom Bcan Resclution du, gy, dz = & mm
Fraguancy VA0O MMz & 1 Mz
Head TSL parametors
W
Temparaturs Purmiitivity Conductivity
Heminsl Head TSL parameters 2ot 400 1.40 mhadm
Mamsured Hasd TSL parsmatsrs [E2oz0d)°C JaEr8% 1.38 miadm £ 6 %
Haad TSL temparaturs during iest (321202)°C — —
SAR result with Head TSL
BAR aversged over 1 em’ |1 gl of Head TSL canddion
SAR massured I50 W inpul povest BrImW g
SAR nomalkzed rmalieed 19 1 W0 mW iy
SAR ko nominal Hesd TSL parsmatsm ' neasmaized o 1% A0 g E 170 % [kl
SAR sversged ower 10 cm” (10 g) of Hesd TSL candition
SAR maanured 250 i ot power 500 mW ig
SAR nofmatised namailzed o 1W 204 mW ig
AR for nominal Hesd TSL paremeisn ' nommaiized to VW 0.2 mW /g & 16,5 % (k=d)

! Comection 1o nominal TSL panameiens according o di, chapter “SAR Seraitvies”

Cerlificate No:  D1900V2-541_Feb0? Page 1ol 6
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Appendix

Antenna Parameters with Head TSL
impedance. ranslormed o leed posnt 4840 -880
Raturn Loss - 76 4 dB

General Antenna Parameters and Design

| Electrical Delay (one directian) | 1214 ns
Ay lang e use with 100W radisted powee only & siight warming of e dipole neal Ihe leedpoint can be measwred
They dipode is made of standard semangid coaxal cable. The centar conducior of the feeding ine is directly connectlod 1o o

socond arm of the dipols. The antenns is therelomn snor-circuited for DC-signals.
o axcassive foica Musl be appbad W the dipoks arme, becauss hey maght band o ihe soldensd connecliong near the

Temcpoand may ha darmaged
Additional EUT Data
Manulnchurad by SPEAG
Manutachred on Ociobor 4 . 200

Cerificate No: D1900V2-541_Feb07 Page 4 of 6
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DASY4 Validation Report for Head TSL

Date/Time: 20.02.2007 09:25:37
Test labaratory: SPEAG, Zurich, Switzeriand
DUT: Dipole 1800 MHz; Type: D1900V2; serial; D1900V2-SN: 541

Communication System: CW, Fraguency: 1800 MHz; Duty Cycle: 1:1

Medium: HSL 1800 MHz;

Medium parameters used; f=1800 MHz, o=1.38 mho/m; £=38.9, p= 1000kg/m"
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assassment)

DASY4 Configuration:

Probe: ET3DVB-SN1507(HF); ConvF(5.03, 503, 5.03); Callbrated: 19.10.2008
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.1_2007

Phantom: Flal Phantom 4.90L; Type: QDODOP48AA,

Measurament SW: DASY, V4.7 Build 53; Post processing SW: SEMCAD, V1.8 Bulid 172

Pin = 250 mW; d = 16 mmiZoom Scan (TxTx7)iCube 0: Measuremant grd: dx=Smm, dy=5mm, dz=5mm
Referanca Value = 82.1 Vim, Power Drift = 0,058 dB

Feak SAR (extrapolated) = 16.9 \Wikg

SAR(1 g) = 9.73 mWig; SAR(10 g) = 5.08 mWig

Maximum value of SAR (measurad) = 11.3 m\Wig

da N

0.000 ‘
-3.36
£.72

-10.1

-13.4

-16.8

0dB = 11.3mW/g

Certificate No: D1800v2-541_FebO7 Page 5ol 6
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Impedance measurement Plot for Head TSL

Certificate No: D1200V2-541_ FebOT Page 6 of B
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ANNEX G EUT APPEARANCE AND TEST POSITIONS

Picture G1: Constituents of the sample (Lithium Battery is in the Handset)
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™
Picture G2: Left Hand Touch Cheek Position

Picture G3: Left Hand Tilt 15° Position
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Picture G4: Right Hand Touch Cheek Position

Picture G5: Right Hand Tilt 15° Position
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Picture G6: Body-worn Position (towards phantom, the distance from handset to the bottom
of the Phantom is 1.5cm)

Picture G7: Body-worn Position (towards ground, the distance from handset to the bottom of
the Phantom is 1.5cm)
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Picture G8: Body-worn Position with headset (EUT towards ground, the distance from
handset to the bottom of the Phantom is 1.5cm)



