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ANNEX D: Probe Calibration Certificate

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switcerand

§ Schweizerischer Kalitri

G Service suisse détalonnage
Sardzio svizzero & taraliire

S  Swiss Calibration Sorvice

Actredited by the Swiss Accreditation Service [S85) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the sipnatories to the EA
Multilatara) Agresment for the recognition of calbration canificaes

chent  TA-SH (Auden) Certificate Wo: EX3-367T_Nov10
[CALIBRATION CERTIFICATE
Dijecl EX3DV4 - SN:3677

Caibrabon proosdureds)

Cabration dals ‘Movember 24, 2010

Thia cakbration camficate documents the iraceabily i rabons! standards. which reale the phymcal ursts of measurements {51
The measurements and fhe uncerandies wit conhdenoe probabdity ane gemn on e lowing pages dnd ans par of the ceficate.

AR calibrations hive been corduchsd in The Soded oty ety emionment ermperatore (22 & 3)°C and humidity < 70%.

Calibrabon Equipment used (MATE orical for casibnatoe)

Piimany mnc_!arm oW Cdl_]lelmm: (] Schaduled Caliration

Powar meder E441898 GB412693074 T-itpe-10 Mo 21701 138} Apr-11

Power sansor E44124 Y4 14 REITT T-Rpe-10 Mo 27701 136) Apr-11

Power senscr 44128 W4 14 SB0ST T-Ape-1) Mo Z17-01 135} Apr-11

Redspsnce 3 dE At=nualor Shl: S5054 (3} A0 M A0 (Mo, 21 T-00 155 Mar-11

Refarence 20 4B Atleruatar SN 55068 (20 Fo-Abar-10 (Mo 21 T-00181) Mar-11

Rofarence 30 dB Attenaator 5N 55129 (300 30Mpr-10 (Mo 21T-01160) Mar-11

Rederance Probe ESEDVE Sh: 3013 30.Dec 09 (Mo ES3-3013_Dec(y Dac-10

DAEA BN 66D 20-Ape-10 (hio. DAES-650 _Aprid)y Apr-11

Secondary Standand ID# Check Dabe (it hose] Seheduled Chee

RF genaratar HF 86480 LIS3EE L0 TDD -y T0 (e heoyse check Oict-04) In house check: Oct-11

Mebwork Analyzer HE BT53E | USaTasosss 18000 O howse check D 10) In house check: Ock-11
ams Fusipcn

Calibrabed by Hatga Poloic ' Technical Manager

Appraved by Hicls Kusier iy Manager

Vi

This calibralion cerfificale shal ol e mnﬂum::??m_lﬁ-m_ﬁmwﬂm labaratony

Cartificate Moo EX3-367T_Novi10 Pags 1 of 11

Issued: Movember 26, 2010




TA Technology (Shanghai) Co., Ltd.

Test Report
Report No.: RZA1103-0437SAR01 Page 64 of 95

Calibration Laboratory of

: g Schwaizerisehar Kalibasrdisnat
Schmid & Partner Sarvice suisse détalonnage
Engineering AG €' saniein syizsim di tarkhura
Zeughausstrassa 43, B004 Zurich, Switzariand S gwiss Callbration Service

Accredited by the Swiss Acoredilation Sendce (SAS) Accreditation Mo.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreamant for the rmeognition of calitivation certificates

Glossary:

TSL fissue simulatng lgusd

NORMx ¥.2 sansiivily in free space

ConyF sensitivity in TSL ¢ MORMxy 2

DCP diede comprassion pain

CF crest factar (iduly_cycla) of the RF signal

ABC miadulation dependent linearization paramelers

Polartzation o o rodation around probe axis

Polarizalion 1 + rotation around an axis that I8 In the plane normal o probe axis (at measurement centar),

Le., & =0 normal o probe axis

Calibration is Performaed According to the Following Standards:

#) IEEE Std 1528-2003, "IEEE Recormmanded Practice for Determining the Peak Spatial-Averaged Specific
Abmorplion Rate (SAR) in the Human Head from Wirsless Comemunications Dovices, Meaguraman
Techniques®, Decembar 2003

by IEC 622081, "Procedurs 1 measurs (he Specilic Absarption Rate (SAR) for hand-hold devicas used In close
prodmity 1o the ear (frequancy range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parametors:
o NORMy 2 Assessed for E-flold polarization & = 0 {f < 800 MHz in TEM-cedl. { = 1800 MHz: R22 waveguide),
NORMx .2 fre only intermediate values, Le.. he uncarainties of NORMx.y.z doss not effect the E”-fisld
uncertainty inside TSL (see below ComdF),

o« NORM{xy.z = NORMxy, 2 * froquency_msponse (see Frequoncy Response Char), This linearization is
mmplamented in DASY4 software varsions later than 4.2, The uncertainty of thi frequency responsa | included
in ihe stated uncarsinty of Conve,

¢ DCPxyz DCP are numarncal insarization paramelens assossed based on the data of power sweep with CW
signal (na uncertainty requinad). DCP does not depend on freguency nor media

o An .z Bayz Cxy2, VRxyZA, B, C are numerdcal linearization parameters assessed based on the dala af
power sweep for specific modulation signal. The parameters do not depend on frequeney nor media, VR 1S his
maximum calibration range expressed in RMS voltage across the diods,

+  ComF and Boundary Effect Parameters; Assesaed in flal phantom using E-fisld [or Temperature Transfer
Standard for { < BO0 MHz) and inside waveguide using analyiical field distributions based on power
measurements for f = B00 MHz, The same setups aré used for assessmant of the parameters applied for
poundary compensation (alpha, depih) of which typical uncertainty values are givan, These parameleds ans
sand in DASY4S software to improve probe accuracy close to the boundary, The sensilivity in TSL corresponds
o MORMy vz * ConvF whereby the uncertainty corresponds 1o that given for ComeF. A frequency dependent
CaomvF is used In DASY version 4.4 and higher which allows extending the validity from + 50 MHz fo £ 100
MHz

= Sphencal sotropy (30 deviation from isotropy): ina field of low gradients realized using a flal phantam
exposad by a paich antenna.

+ Sensor Offsel The sangor offset cormesponds o the offset of vitual measurament canter from the probe tip
{on probe axis), No tolerance requined.

Corificate Mo EXZ-3877_Movi10 Paga 2 of 11
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EX3DV4 SN:3677 Movember 24, 2010

Probe EX3DV4

SN:3677

Manufactured: September 9, 2008
Last calibrated: September 23, 2009
Recalibrated: November 24, 2010

Calibrated for DASY/EASY Systems

(Mote, nan-compatible with DASY2 systeml)

Corificate Moo EX3-367T Mov1( Page 3ol 11
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EX3DV4 SN:367T Movember 24, 2010
DASY/EASY - Parameters of Probe: EX3DV4 SN:3677
Basic Calibration Parameters
Sensor X | Sensor ¥ | Sensor Z [Une (k=2)
Marm (uvi(Vim)* 041 0.47 039 |2100%
oo (v 6.8 4.9 ap.8
Modulation Calibration Parameters
II.II.IJ Communication System Name PhRI A B c VR Une®
dB dBuV mv (k=)
10000 cw oool X 000 0.00 1.00] 1432 | £24%
¥ 000 0,00 100 1409
Z 0.00 0.00 1.00] 1368

The raportad uncertainly of measurement is stated as the standard uncertainty of measurement mulliplied
by the coverage factor k=2, which for a nomal distribution correspands ta a coverage probability of
approximately 95%,

* T uncertaintes of MormX, ¥, Z da ral affec the E-fieis uncsnanty insses TSL (ses Pages 5and 8)

" Maimitics |nearizston parameler unoardmty nal reuned

F Ungsiainty b deigimined using ihe maximum deviaicn fram knear response apphying resatarcuiar dsin bution and is sxprassed o (he squans of T feld vikes

Carificale Mo EX3-3677_MNaviD
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EX3DW4 SN:3677 Movember 24, 2010

DASY/EASY - Parameters of Probe: EX3DV4 SN:3677

Calibration Parameter Determined in Head Tissue Simulating Media

1 [MHz] Validity [MHE]®  Permittivity Conductivity ConvF X ComF Y ConwF Z Alpha  Depth Usc (ke2)
450 + 50/ £ 100 A3.5 £ 5% 0.87 2 5% 10,04 1004 10.04 0.09 100 +13.2%
215 + 50/ & 100 4152 5% D90 & 5% 2,50 .50 850 0,72 064 +11.0%
1750 60/ £100 40,1 £ 5% 13T+ 5% B.22 B.22 B.22 072 059 +11.0%
1900 + 50/ %100 40,0 2 5% 1402 5% T84 784 744 a8 087 +11.0%
2450 & 507 100 Jud 200 1.80 £ 5% T3 7.az T2 0.47 075 £ 11.0%

The yaldly ol 4 100 M2 oaly anpias lor DAKY w4 and fghor (sae Page ) The uncerany is s REE of fw Conf urcemanty al cabbrmon frequancy

and he uncefarty hor the sehch led Irequency Bard

Carificate No: EX3-3677_Nov1D Page Gof 11
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EX3DV4 SN:367T November 24, 2010
DASY/EASY - Parameters of Probe: EX3DV4 SN:3677
Calibration Parameter Determined in Body Tissue Simulating Media
A [MHz] Validity [MHz]®  Permittivity Conductivity ConeF X ComFY¥  ConvF 2 Alpha _ Dapth Une (k=2)
450 + 50 £ 100 56,7 & 5% .64 & 5% 10.62 1062 10.62 .02 1.00 +13.3%
50 450/ 100 55,5 £ 5% 0,86 £ 5% 10,14 1014 1014 059 072 £11.0%
B35 4 50/ & 100 5582 & 5% .87 & 8% 10.33 10.33 10.33 020 2.06 +11.0%
1450 + 507+ 100 54.0 & 5% 1,30 & 5% B.47 BAT Bav .89 053 = 11.0%
1750 + 50/ £ 100 534 & 5% 1.48 2 5% B2 a.02 B.02 053 Q.87 +11.0%
1800 + 507 & 100 53,32 5% 1.52 2 5% T r.rr T 089 067 £ 11.0%
2900 + 50/ 2 100 5.2 2 5% 1,82 £ 5% B.04 8.04 B.04 016 144 +110%
2450 + 50/ £ 100 527 5% 1954 5% .48 76 7.8 0.68 048 £ 11.0%
3500 + 50 & 100 5138 %% 331 1 5% 651 661 661 Q.24 140 & 13.9%

Tres wvabighty ol o 900 MHE oy apples for DASY w4 vl highe (300 Page 21 Tha vnoeriairdy (8 e BREE al the CorvF onoeriarty sl colbralon Beguency

s B Lnserinity fov e indeatsd fequeicy bang
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EX3DV4 SN:36TT

Frequency response [normalized)

Cariicate No: EX3-3577_MNovid

Movember 24, 2010

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-fleld: £ 8.3% (k=2)
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EX3DV4 SN:3677 Movember 24, 2010

Receiving Pattern (¢), 3 =0°

f =600 MHz, TEM ifi110EXX f = 1800 MHz, WG R22
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Uncartainty of Axial lsotropy Assessment: + 0.5% (k=2)

Cestficate Mo; EX3-3877 Novid FPage 8 af 11
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EX3IDV4 SN:3677 Movember 24, 2010

Dynamic Range f(SAR;..q)

(TEM cell, f = 900 MHz)

1 E+08
1 E+5
1.E+04
1.E+403%

1.E+02

Sensor Voltage [uV]

1.E+M

| | 1
1.E+0 | : | ! H
000§ L g} @1 1 10 100
SAR [mWicm’]
——] B Kcor ==Y —W—Ycoon ——7 —=7ow

0.001 0.1 &1 1 10 00
SAR [mWiem’|

Uncertainty of Linearity Assessment: £ 0.6% (k=2)

Cenificate Mo EX3-3877_NaowiD Page 8of 11
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EX3DV4 SN:367T Movember 24, 2010

Conversion Factor Assessment

=835 MHz, WGLS RY (head) I'=1750 MHz, WGLS R22 (head)
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Deviation from Isotropy in HSL
Error (§, 3), f = 900 MHz
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Uncertainty of Spherical lsotropy Assessment: + 2.6% [k=2)

Cerlificals Mo EXA387T_ Movid Page 10 of 11
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EX3DV4 SN:36TT November 24, 2010
Other Probe Parameters

Sansar Arrangement Triangular
Connector Angle {*) Mol applicabla
Mechanical Surface Detection Mode anabled
Optical Surface Detection Mode disabled
Probe Cverall Length 237 mm
Prabe Body Diameter A0 mm
Tip Length 9 mm
Tip Digmeder 2.5 mm
|Probe Tip ta Sensor X Calibration Pont 1 mm
Probe Tip to Sensor ¥ Calibration Point 1 mm
Probe Tip to Sensor Z Calibratson Point 1 mm
Recommended Measurement Distance from Surface 2mm

Certificate Mo: EX3-3677_MNowll Fage 110017
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ANNEX E: D1900V2 Dipole Calibration Certificate

Calibration Laboratory of s, Schweizeriacher Kalibelerdianst
Schmid & Pariner ““@:E"' “ 8 Sarvice sulsse d'éslonnage

Engineering BAG 5 = c Servizho svizzero di karatura
Zeughausalrasse &3, BOD4 Zurich, Switzerand A S swiss Calibeation Service
Accrediled by the Swiss Aocraditation Senice [SAS) Recredilaion No.: SCS 108

The Swias Accreditation Service is one of the signaliories to the EA
Multilateral Agreement for the recopnition of calibration cortificates

Callbentlon data;

This callbeation conilicate doouments thi Iraceabilty io natonal tandands, which realss he physical units of maasuremonss (S}
Tha measuramenis and fhe uncafunies wilh confitence probablty & g on ha Sllowing pages and are part of the cerilcale,

All caliprabarg Pave badn conduciad in th cosid Inboralony Ioiity. ervronment lempaeaturs (22 « 37°C and humigity < 7%,

Calibeation Equipmint used (MATE criticnd lor calibrasion]

Primany Siantards D # Cal Dinde wil‘h:l Schaculad Callbration
Powar motar EPM-4424, GEITAB0TIN CE-Dc-00 o, 217-0r008) Oat=10

Fowar sangor HF 848714 USIT2eaTal 0i-Oct-06 (Mo, 217-01068) Qet-10

Reelararoe 20 08 Attanunsor SM: 508 (20g) B0-har- 10 (Mo Z17-00 158) Mar-11

Typa- meseratch combinason Sh 54T 2 ¢ DEIIT I0-Mas- 10 (Mo, 217-01182) a1

Rataranze Probe ESIONI BN 3205 30-Apr 10 (o, E53-3205_Age 10§ Apr-11

DAE4 SN 1 10-Jur-10 {ho. DAES-B01_Jun10) Jure11

Sacondary Standands o # Civecks Diater i bowsa) Schacubed Chack
Powar sensar HP 844148 MY 4100237 1B-Ohct-02 (n nousa chack Det-09) s Mty ehcie; Oerl-11
RF pararator RS SMT-06 0005 £-Rapy-B0 [in house check Oet-03) In houss check: Oat-11
Mabaork Analyzer HP 8TS3E USITIBOSES S4206 1E-Ot-0 fin Mt chasck Oct-03) in houaa check;; Oat-10

Cilibeeted by:

-".-.,.1-;{_ T

lasued: June 17, 2010
This calbration cartificate shall not ba reproduced secept bl withod wnsen approvall of he Bbaralony.

Certificate Mo: D1800V2-5d018_Junid Fage 1 of 9
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Calibration Laboratory of S0, Schwelzerischer Kalibrierdisnst
Schmid & Partner % Serviee suisae dtaiomnage
Engineering AG T N Servizio svizzero di taratusa
zwghﬁ-mmﬁs,m Zurich, Switzerland E f.«‘j\:‘*\\, Swisa n:u;muuns.u-ur;e
Accredited by fhe Swiss Aosredtation Sendice (SAS) Beoreditation No.: SCS 108

Tha Swiss Accraditation Service is one of the signetories to the EA
Muttilateral Agresment for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y.z
M/A 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 Wirelass
Communications Devices: Maasuramant Techniques®, Dacamber 2003

b) IEC 62208-1, "Procedure to measure the Specific Absomtion Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢} Federal Communications Commission Office of Engineerng & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofraquency
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) DASY4/5 System Handbook

Mﬂhndl Applied and Interpretation of Parameters:
Measurement Conditions: Further details are available from the Validation Report at the end
of the centificate. All figures stated in the certificate are valid at the frequency indicated.

s 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
parallel to the body axis.

s Feed Poinl Impedance and Retum Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transtormed from the
measurement at the SMA connector to the feed point. The Retum Loss ensures low
reflected power. No uncenainty required.

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

*  SAR measured: SAR measured al the stated antenna input power,

* SAR normaltzed: SAR as measured, nommalized to an input power of 1 W at the antenna
connactor.

«  SAR for nominal TSL parameters; The measured TSL parameters are used to calculale the
nominal SAR result.

Certificate Mo D1800V2-53018_Jun10 Page 2ol B
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS WEa 2
Extrapolation Advanced Extrapolaton
Phantom Modutar Flal Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, 42 =5 mm
Frequency 1500 MHz = 1 MHz
Head TSL parameters
The following parameters and catculations were applied.
Tempersture Parmittivity Conductivity
Nominal Head TSL parameters 220°C 400 1.40 mho/m
Mezsured Head TSL parameters {22 0+02) °C WEH=EN 1.44 mha'm + & %
Head TEL temperature during test {22509 °C - -
SAR result with Head TSL
SAR averaged over 1 &m® (1 g) of Head TSL Condition
SAR measursd 250 mW inpul power 100 mW /g
SAR normalkzed normalized o 1W 400mW /g
SAR for nominal Head TSL parameters normalized o 1W 39.2 mW /g = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g} of Head TSL condition
SAR measured - 250 W inpul power 522mWN /g
SAR nomalized normalized o 1W 208mW /g
SAR for nominal Head TSL parameters nocmaized o TW 20.7 mW /g = 16.5 % (k=2)

Cedificate Noe D1900V2-50018_Junid

Pageddd®
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Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 53.3 1.52 mva'm
Measured Body TSL parameters (220 202}°C 534 6% 1.54 mho'/m =6 %
Body TSL temperature during test 21.7:02°C - i
SAR result with Body TSL
SAR averaged over 1 em” {1 g) of Body TSL Condition
SAR measured 250 miW input power 1W0amWJ/g
SAR normalized normakzed o 1W 41.2mW g
SAR for nominal Body TSL parameters rermalized o 1W 409 mW [ g = 17.0 % [k=2)
SAR averaged over 10 cm” (10 gj of Body TSL condifion
SAR measured 250 mW Inputl power .02 mW g
SAR nomalizad normalized o 1W 221 m /g
5AR for nominal Body TEL parameters normalized to 1W 22.0 mW [ g £ 16.5 % (k=2)

Certificate Mo: D1800V2-300718_JuniD
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Appandix
Antenna Parameters with Head TSL

Impedances, ransformed 1o leed point 5210+26(0R
Return Loss -28.7dB
Antenna Parameters with Body TSL
Impadance, transformed to feed point 47410 +32i0
Retum Loss -2r.6dB
General Antenna Parameters and Design
| Etectrical Delay (one dwection) | 1.194 ns

After long term use with 100W radiated power, only a shight waming of the dipole near the feedpaint can be measurad

The dipale i made of standard semirgld cofsdal cable. The center conductor of the feeding ine is direclly conmectod 1o the

secand arm of the dipole. The antenrea & thenelose short-circuited for DC-signals

No excassive force musi be applied o the dipole ams, because they might bend or the solderad connections near tha

feadpoint may be damaged.

Additional EUT Data
Manufactured oy SPEAG
Manarfactured on June 04, 2002

Certificate Mo: D1900V2-5d018_Jun1
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DASYS Validation Report for Head TSL

Date/Time: 15.06.2010 10:40:45
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Tvpe: D1900V2; Serial: D1900V2 - SN:5d018

Communication System: CW; Frequency: 1900 MHz; Duty Cycle: 1:1

Medium: HSL U1 BB :
Medium parameters used: = 190 MHz; o = .44 mhofm; £ = 395 p = 1K kg,.-'m'
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEMTECFANSI C63.19-2007)

DASYS Configuration:
« Probe: ES3DV3 - SN3205; ConvE(5.09, 5.09, 5.09); Calibrated: 30.04.2010
+ Sensor-Surface: 3mm (Mechanical Surface Detection)
+ Electromics: DAE4 Snb ] Cahbrated: 10.06.2010
+ Phantom: Flat Phantom 5.0 {front); Type: QDOO0PS0AA; Senal: 1001
v Measurement SW: DASYS2, V52.2 Build 0, Version 52.2.0 (183)

« Postprocessing SW: SEMCAD X. V14.2 Build 2, Version 14.2.2 (1685)

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)}/Zoom Scan (7x7x7} /Cube {: Measurement
grid: dx=3mm, dy=3mm, dz=3mm

Reference Value = 96.7 Vim; Power Drift = 0,022 dB

Peak SAR (extrapolated) = 18.4 Wikg

SAR(1 g} = 10 mW/g; SAR(10 g) = 5.22 mW/g

Muaximum value of SAR (measured) = 12.6 mW/z

16

144

0dB = 12.6mWig

Cartficate Mo: D1800VE-5d018_Junl0 Page Gof 8
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Impedance Measurement Plot for Head TSL

15 Jun 2818 88347254
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