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ANNEX D: Probe Calibration Certificate

Calibration Laboratory of
Schmid & Partnar

Engineearing AG
Zoughausslrasss 43, 5004 Zurick, Bwitzeriand

Sehwalzenscher Kalibrierdienst
Sarvice suisse d' #alonnage
Servigio svirrend di aratura
Swiss Callbration Service

Acezedited by the Swiks Acorediation Sarvica (SA5) Aeereditation Ma.: SCS5 108
The Swiss Accrediation Service is ona of the signatories to the EA
Mulbilateral Agresment for the racognition of calibration carilicatas

client  Auden Cartificate Mo: EX3-3661_DecD9

CALIBRATION CERTIFICATE

Dject EX30W4 - SN 3661

Cafibeation procedurads) QA CAL-01.v8, QA CAL-14.%3, QA CAL-23.v3 and QA CAL-25.v2
Calibration procedure for dosimelric E-fiald probas

Calbragian dabe: December 30. 2":“]9

This calibralion cerifesle documants e iraseabiity 1o national standaeds, which sealizs the phiysical units of maasurements (51
The measurements and 1he urcerdaintiss with canfidence prababiity are givan an Iha fallowing pages and are parl of the catifican |

Al calibralions have hean conducted in the clased laborstary Facility: ermrorrnent tamparalurs (22 & 31°C and humidity < 70%.

Calizration Eguipimen| usad (M&TE «rilical ler calbralinn)

Primary Stardards oK Gl Dranle (Loarsficate o | _Schadulad Calibratian x
Fower meter £44158 E49293074 {-Apr-0% (Ha. 31701090 Apr-10

Fower sanaos E44124 AT 414852T7 1-Apr-08 (Mo, 217-01030} Apr10

Powar sensor E44128 MY A4 Ba0ET A pr- (Mo, 217001000} Apr-10

Reference 3 o8 Allenuatir 5N 55054 {3a) 31-hhar-09 Mo 217-010268) MarAl

Fefarence 20 4B Afenuabor Lh- SE00E [30b) M-Mar-09 (Mo 297-0I028) M- 110

Rederence 30 dB Azlenuabor DM B5128 [Fk) 3-par-08 (Mo 217-01027) Mar-1n

Refarance Prabe ES30VE Bt 3M132 2-Jan-08 [Me. ES3-3013_Janda) Jan-10 |
DAE4 SN BEO 25-Hap-N0 (Mo, DAEL-SHE0_Sep0E) Sep-10 |
Secandary Slandards - o # Check Dale (in housa) Scheduled Chack |
BF gareratol HP BE4BC UE35E420U01 700 4-ALg-80 (1 hedse chack Ook-09] i house check: Ce-11

Heswiork Analyzer HP BTSIE LS372905085 13-0et-0F {im house check Oct08) I hous gheck: Qet1d

Hame Funcion Sigralure

Cafibaabad by Hatja Pokavic Technical Manager - g
Approved by: Hiala Kuster Caality Marsager &
i

Issed: Decamber 30, 2002

This nah:lr_aliun cartifcate 2l nol t_-g[aumjum pxcent im full without wiitt=n upgmugl_l:f Ihe [aboratary,

Cardificabe Mo EX3-3681_Decls Paga 1 of 11
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Calibration Laboratory of Schwoizerischer Kalibrierdienst

Schmid & Partner Service sulsse d'étalonnage
Engineering AG Seorvizio svizzera di taralura

Zeughaussirssse 43, BO04 Zurich, Swizerland fwiss Calibration Sarvice

Accredited by the Swiss Accredtabon Service [SAZ) Accreditation Mo.: SCS 108

The Swiss Accreditation Service is one of the signatories to the E&

Multilateral hqmment Far the mngnlﬁm of calibration cartificates

Glossary:

TSL tistua simulating liguid

NORMx Y,z sansitivity in frea spaca

ConvF sensitivity in TSL S NORMx v,z

DCP diode compression point

CF crest factor (1/duty_cycle) of the RF signal

A B C medulation dependent lingarization paramelers

Polarization ¢ o rofation around probe axs

Polarization & 3 rotation around an axis that is in the plane normal 1o probe axls (8l measurement center),

ie., & =01 normal ko praobe axis

Calibration is Performed According to the Following Standards:

a) |EEE Sid 1528-2003, *|EEE Recommended Practice for Determining the Peak Spatial-Averaged Spexific
Absorplion Rate (S8R) in the Human Head from Wireless Communications Devices: Measurement
Technigques”, Dacember 2003

b} [EC 62208-1, *Procedure to measure the Specific Absorplicn Rate (SAR) for hand-held devicas used in close
proximity 1o the ear (frequency range of 300 MHz to 3 GHz)®, February 2005

Methods Applied and Interpretation of Parameters:

& NOEMx vz Assassed for E-fiekd ;unlanzallon 3 =0f =900 MHz in TEM-cell; > 1800 MHz: R22 wawegunde]
MORM:x.y.z are only intermediate values, e, the uncertalntles of NORM:x)y 2 does not effect tha E=-fiald
uncerainty inside TSL (see halow ConeF).

s NORM(fxy,z = NORMs .z " fraquency_response (see Frequency Response Chart). This linearizaticn is
implemantad in DASY4 soltware versions later than 4.2, The uncertainty of the frequency responss is included
in the stated unceralnty of Convi,

+  DCPxy.z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

+  Axyz Bryz Cxyz VAxy2 A 8B Care numerical linearization parameters assessed based on the data of
power sweep for specific moedulation signal, The parameters do not depend on frequency nor media. ¥R is the
maximum calibration range expressed in RMS voltage across (he diode.

+ ConvF and Boundary Effect Paramelers: Assessed in flat phantom uzing E-field {or Temperature Transfer
Standard for f = B00 MHz) and inside waveguide using analytical field distributions based on powar
measurements for | = B00 MHZ. The same setups are used for assessmeant of the paramaters applied for
boundary compensation (alpha, depth} of which typical uncertainty values are given. These parameters are
usad in DASY4 software o improve probe scouracy close lo the boundary. The sensitivity in TSL coresponds
o NORMx, ¥z * ConeE wheraby the uncertzinty comesponds [o that given for ConvF, A freguency dependent
Conmef is usad in DASY version 4.4 and higher which allows axtending the validity from + 50 MHz to 2 100
MHz.

o Spherical isotrapy (30 deviation from isofropy: In a field of low gradients realized using a fiat phantem
exposed by a paich antenna.

»  Sensor Offsat The sensor offset cormesponds o the offset of viriual measurement center fram the probe tip
{on probe 2xis). Mo tolerance required.

Cortificate No: EX33661_Decld Page 2af 11
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EX30V4 SN:3661 December 30, 2009

Probe EX3DV4

SN:3661

Manufactured: October 20, 2008
Calibrated: December 30, 2009

Calibrated for DASY Systems

{Note: non-compatible with DASY2 system!)

Ceriflcate Mo: EX3-3881_Decld Paga 3ol 11
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EX3DV4 SN:3661

DASY - Parameters of Probe: EX3DV4 SN:3661

Basic Calibration Parameters

December 30, 2009

Sensor X | Sensor ¥ | Sensor & |Unc (k=2)
Norm {uVi(Vimy?)* 046 | 052 | 048 [:10.1%
DCP (i} 894 | 914 | 905
Modulation Calibration Parameters
[F]]n] Communication System Mame FAR A B c VR Unc®
dB dBuv my (k=2}
10000 cw 0.00 ¥ 0.00 0.00 f.000 300 +1.5%
¥ .00 0.00/ 1.00( 3200
z 0.00 0.00 1.00 300

The repored uncertainty of measuremant iz stated as the standard uncertainty of measurement multiplied
by the coverage factor k=2, which for a normal distribution correspends to a coverage probability of
approximately 95%.

* The wnsanakiies of NameX ¥ 7 do rat aftect tho E-field uncenainly inside TSL {2es Pages 5 and 6)

# Mumenical Ingarizalion parameter uncansinly nol requinad

. Unceriginly Is determingd using the madmum devation fram inear esparse applying récatargudern diskibuion and & evpressed far tha square of the fizld walve

Cartificabe Mo; EX3-3661_Decld
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EX3DV4 SN:3661 December 30, 2009

DASY - Parameters of Probe: EX3DV4 SN:3661

Calibration Parameter Determined in Head Tissue Simulating Media

f [MHz] Validity [MHz]®  Permittivity Conductiviy  ConvF X ConvFY  ConvF Z Alpha Dapth Unt (k=2)
B35 + 501 +100 41.5 £ 5% 0502 5% 934 0.34 9.24 0.6 054 £11.0%
200 + 50+ 100 41.5 £ 5% 0.97 £ 5% 9.06 9.08 .06 072 064 £11.0%
1750 + 50/ + 100 4.1 5% 1,37 £ 5% 8.19 a1g 514 0.59 063 £11.0%
1950 t 50 £ 100 400 £ 5% 1.40 £ 5% 777 7 77T 0.83 0.56 £11.0%
2450 + 50+ 100 0.2 + 5% 1.80 % 5% T.22 722 T2 0.35 083 211.0%
5200 + 50/ £ 100 360 £5% 466 £ 5% 50 5.1 50 0.45 1.76 £13.1%
5500 t 50 & 100 35.6 £ 5% 4.85 + 5% 4,36 4,38 4.38 0.48 175 £13.1%
5800 + 50/ £ 100 35.3 + 5% 527 +b% 426 A28 425 0.45 1.75 £13.1%

E Tha validity of = 100 MMz only appies far DASY v 4 ard higher (228 Page Z). Tha unserianty is tha RSS o the Comd uncertainly af calibraticn frequendy

and ihe uncerainty fiar the indicased freguency band.

Certificale No: EX3-3661_Deeld Page & of 11
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EX3DV4 SN:3661 December 30, 2009

DASY - Parameters of Probe: EX3DV4 SN:3661

Calibration Parameter Determined in Body Tissue Simulating Media

f [MHz] Validity [MHz]"  Permittivity Conductivity ConwF X CorwFY  ComF 2 Alpha _ Dapth Unc (k=2}
335 507100 5.2 £5% 08T £5% 8.24 0.24 9.24 0.54 073 £11.0%
200 £ 50/ £100 550 £5% 105+ 5% B.8T Bar 8- 0.53 072 £11.0%
1750 + 50 £100 534 £5% 149+ 5% 783 183 7.03 06T 065 £11.0%
1950 80/ £100 533 +5% 1.52 + 5% .60 .60 T80 0.60 069 £11.0%
2450 + 80/ £100 2.7 +5% 1.95 £ 5% 7.34 T.34 T.24 0.25 112 £11.0%
5200 + 50/ 2100 49.0 £ 5% 530 £ 5% 4.59 4.59 4,59 0.45 1.75 £13.1%
3500 300 %100 486 £ 5% 565+ 5% 411 411 4.11 0.465 1.78 £13.1%
5800 + 50/ £ 100 482 £ 50% 500+ 5% 412 412 4.42 048 t.75 £13.1%

£ The waligily of + 100 MHz only applias for DASY wd.4 and higher {see Page 23 The uncedanly & fig BES of the Core® uncestanty al cabraton frequency

and tha uncertamty for he sdizaled frequency band

Cerflicate Mo EX3-3661_Decld Page B of 11
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EX3DV4 SN:3661

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)

Cadificale Mo EX3-3851_Decis

Frequency response (mormalized)
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EX3DV4 SN:3661 December 30, 2009

Receiving Pattern (¢), 3 =0°

f= 600 MHz, TEM ifi110EXX f=1800 MHz, WG R22

| 5
| |_—-"-'I —a—y —8—F —0—Tal
L A

—i— 100 MHz
——500 MHz
—— 1300 MHz
== 250 MHZ

0 B0 120 1 240 300
ol

Uncertainty of Axlal Isotropy Assessment: * 0.5% (k=2)

Cerificate Mo: EX23-3667 Decl9 Page 3 af 11
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EX3DV4 SN:3661 December 30, 2009

Dynamic Range f(SAR,..4)
(Waveguide R22, f = 1800 MHz)

1E+06 e
1 E+05

1.E+04

B1E+03

Input Signal [pv]

1. E+02 Lok

1. E+1

1 E+DD ' -
pPECE ] [eR AT i oA 1 10 100

SAR [mWiom’]

| —&— ol comaensates == OipEnsaled

0 -

Egror [dE]

06

10 lule)

01 i
SAR [mwWicm?]

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

Cerifzale Mo, EXG-3661 Decdd Fage 8 af 11
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EX3DV4 SN:3661 December 30, 2009

Conversion Factor Assessment

f= 1750 MHz, WGLS R22 (head)
= 11— —

f = 900 MHz, WGLS R (head)
a0 = |
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i —8— fralylicat —o—hlaasurements |

Deviation from Isotropy in HSL
Error (§, 5), f= 900 MHz
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Uncertainty of Spherical lsotropy Assessment: = 2.6% [k=2)

Cartilicate Moo EX3-3861_Decf Fage 10a1 11
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EX3DV4 5N:3661 December 30, 2009
Other Probe Parameters

Sensor Arrangemsnt Triangular
Connector Anglea ") Mot applicabla
Mechanical Surface Delection Mode enabled
Optical Surface Detection Mode disabled
Probe CGverall Length 337 mmi
Probe Body Diameter 10 mm
Tip Length 8 mm
Tip Diamater 2.5 mm
Probe Tip to Sensor X Cafibration Point 1 mm
Probe Tip to Sensor Y Calibration Paoint 1 mm
Probe Tip to Sansor £ Calioration Point t mm
Racommended Measuremant Distance from Surface 2 mm

Canificate No: EX3-3661_Decld Pega 11 0f 11
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ANNEX E: D835V2 Dipole Calibration Certificate

Calibration Laboratory of

Schmid & Partner
Erginesring AG

Zrughausstrasss 43, 8004 Zurich, Switzer and

Arrrprited by e Swess Accrectabon Sordoa (SA5)
The Swigs Accreditation Service is one of the sigratories Lo the EA
Multilateral Agreesnaent for the recognition of calibration cenificates

Clignt Auden

Schwelzerischer Kalibrierdienst
Sarvics sulsse d'italonnage
Farvizio swizzero di laratura
Swigs Calibration Sardico

Accreditation No.: SCS 108

Certificate Ho: DE3ISV2Z-4d092_Jani0

ICALIBRATION CERTIFICATE

Cioject

Calitvadion pracedunajs;

: Calibration data:

Da35V2Z - SM: 44092

A CAL-05.0TF

Calibration procedure for dipole validation kits

Jdanuary 14, 2010

Calibration Equpment used {METE wilicsl [or cabbratong

This calibration carifisale documenss the iraceability i rabonal sandands, which reafza the physical unils of Mmessuremanss (511
The measurements and tha uncarsnties wih confidence prabability ane ghean on (ke falloweng pages and are par of the serilicate.

Al caibrations lave been carducted in Ihe dosed laboratory laciity. ervronment tamperatne (22 £ 31°0 and humitity = T0%.

Primary Signdarss | 1o # Lal Dale [Serificats Na.| Scheduled Calibratian
| Prrvar meter EPR-d424, | GEIT4A0TOL 06-Oel-09 (M. 11 7-090846) Q=13
| Prrssr sengsar HP 84818 ISaT2e27al O6-Oel-03 (kg 217-01088) Dot
| Rafarance 20 df Alteruaior SN 8055 {20g) A0l (Mo 21T-01025) Mar-10
! Twpe-f mésmatcn combmatian SM: ST 2 0BT Mbdanld (Mo, 317070259) Mar-1a
+ Referance Probe ESI0VI { SN 3RS 26 Jun-08 Mo, ES3-2205 Junl) Jm-10
[ DAEY S I OF-Mar-06 (Mo, DAE4-ED_Marliil) Mar1a
Secondary Standards o Checs Dale din housed 5'3"’5““5‘?_‘3_"2?— i ot
! Prwar aensar HP 84814 B S 0EE3TF 18-0ck-G2 1 house gheck Qo-(9) i house check: 0d-91
| BF genaratar RAS SMT-08 | 100005 4-Aug-98 (in housa check Oo-04) I horpsa check: Oct11

i Nahwoek Analymer HP @753E
|
|

LS3TIR0565 54204

Mama
Cafrated by! Jdeton Kasirah
Appravan by Kalja Poxnvic

Iﬂig calfration carificete shall nol 0e raproducad axcept in full wathout weithen appraval of the lakomloey

Ceificate N DEISVE-40002 Janih

18-0c1-0 {in house check Chor-08)

Funclian
Laboratary Teshnician

Tachnical Manager

Irs howsa chick - Ot 30

Signatura

- o 2Tt
il S
4 ;""E";:l—.

-
o

Isuad. Jamsny 18, 3010

L —

Paga iofd
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Calibration Lakoratory of

J 5 Schweizerischer Kalibrigrdienst
Schrmid & Partner c Service sursse d'étalonnage
Enginegring A Sarvizia svizzoro di taratura
Faughaussirassa 43, 8004 Zurich, Switzerland 5 Swiss Calibratian 3ervice
Arcrediled by Ihe Swiss Accrediation Service (SA5) bocreditation No.: SCS 108

The Swiss Accreditalion Service is one of the signatories to the EA
Multilateral Agresment for the recognitisn of calfbration carificates

Glossary:

TSL tissue simulating liguid

ConvF sensitivity in TSL / NORM =y 2
I, not applicable or not measurad

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorplion Rate (SAR} in the Human Head from Wireless
Communications Devices: Measurement Technigues”, December 2003

b} |EC 62208-1, "Procadure to measurs the Specific Absarption Rate {SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2008

¢} Federal Communications Commission Office of Engineering & Technology (FCC QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fislds; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits faor Human Exposure to Radiofrequency Emisslons”,
Supplement C (Edition 01-01) to Bullstin 65

Additional Documentation:
d) DASY4S System Handbook

Methods Applied and Interpretation of Parameters:
s Measurement Condifions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the fraquency indicated.

o Antenna Parameters with T5L, The dipole is mounted with the spacer to position [ts feed
point exactly below the center marking of the flat phantom sechion, with the ams orientad
parallel 1o the body axis.

s Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positionad under the liquid filled phantom. The impedance stated is transformed from the
meazurement al the SMA connector to the feed point, The Return Loss ensures low
reflected powar. No uncartainty required,

¢ Clectrical Defay: One-way delay betwean the SMA conneclor and the antenna feed point,
Mo uncertainty required.

«  SAR messured: SAR measured at the stated antenna input power.

+  SAR normalized: SAR as measured, normalized fo an input power of 1 W at the antenna
connactor,

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

Corlificale No: DEISVZ-A000Z_Jan1d Page 2 oi g
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Measurement Conditions

DASY system configuration, a3 far as not given on page 1

DASY Version DASYS i V5.2
| Extrapolation Advancad Exlmgalatéo}ﬂ.
| Phantom Madular Flat Phantom V4.9 |
j.-“l:l-lI;stslm::.iau Dipole Center - TSL 15 mm 1 with Spacar I
Zoom Scan Resolution - dx, dy, dz = é- mm | ) |
Freguency = o 835 hHz + 1 MRz | _
Head TSL parameters
The following parameters and calculations were applied. y "
Temperature Permittivity Condustivity
Nominal Head TSL parameters 222°C 415 D‘.QU mhafm
?aasure-d Head TSL parameters { (22.0£02)°C 414 £ 6 % (.88 mhoim £ & %
Head TSL temperature during test (21.6+0.2)°C — -
SAR result with Head TSL
| SAR averaged over 1 cm” (1 g} of Head TSL Candition
SAR measurad 250 m\W input pawer 23%mW /g _
'-SAF! narmalized narmalized o 1W 856 m¥W /g )

E.H for nominal Head TSL parameters

narmalized 1o 1W

.62 mW /g 17.0 % (ke2)

SAR normalizad

SAR averaged aver 10 cm® {10 g} of Head TSL condition
SAR measured 250 mW Input power : 1.98 mW /g
neemalized to 1W 24 mWig

SAR for nomingl Head TSL paramelers

nomralized o 19

.27 mW /g £ 16.5 % (k=2)

Certificate No; DE3SV2-4d002_Jan1d

Page 3 of 9
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Body TSL parameters

Temperatura Parmiltivity Canductivity
Nominal Body TSL parameters 220°C 55.2 0.87 mha/m
Measured Body TSL parameters (22.0202}1°C G466 % 0,95 mho'm £ 6 %
Body TSL temperature during test (22.0202)°C e —
SAR result with Body TSL
SAR averaged over 1 cm’ {1 g) of Body TSL Condilion
SAR measurad 250 mW inpul power 249 mW i g
SAR normalized normalized o 1W 1W0omWig
SAR for nominal Body TSL paramelars nemalized to _11-"-' 986 mW /g £17.0 % (k=2)

Tha following parameters and calculations wera appiiad.

SAR averaged over 10 cm® (10 g) of Body TSL

condition

SAR measured

280 mW input power

163 mW fg

SAR normalized

normalized to TW

6.52mWig

SAR for nominal Body TSL parameaters

normalized o 1W

B.4T mW [ g £ 16.5 % (k=2) |

Certficata Mo DE38V2-44092_JaniD

Page 4 of B
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Appendix
Antenna Parameters with Head TSL

Impedarce, transformed to feed point Stz2a-280
Retun Loss - 303 dE

Antenna Parameters with Body TSL

Impedance, transformead Lo lead point AT 6L -4.5)02
Retun Loss -256dB

General Antenna Parameters and Design

———

Electricat Delay {one diraction) ] 1.392 ns |

After long term use with 100W radiated power, anly a slight warming of the dipale near tha feedpeint can be measured.
The dipale is made of standard semingid coaxial cable, The center conductor of the feeding lina is directly connected to the
sacond am of the dipale. The anienna is therefore short-circulted for DC-signals.

Mo excessive force must be applied io the dipale aems, becalse they might bend ar the soidered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufa-::h,ure-:i by SPEAG .
Panufaciured on September 15, 2009

Cartificate No: DE3SYV2Z-4d082_Jan1l Page 5 of 8
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DASYS Validation Report for Head TSL

Date Time: 11012010 12:00:00
Test Laboratory: SPEAG. Zurich. Switrerland
DUT: Dipole 835 MHz; Type: DE35V2; Serial: DE3SVI - SN4d0Y2

Communication System: CW: Frequengy: $35 MHz; Duty Cyele: 111
Medium: HSL90D g
Medium parameters used: = 833 MHz; o = 0.89 mhoim; & = 41.2; p = 1000 kging
Phantom section: Flat Section
Measurement Standard; DASY S (IEEENECANS] C63.19-2007)
DASY S Configuration:

s Prebe: ESIDY D - §WE208: ConvFia.0d, 5040 6,041 Calibrvted: 26.06,2009

o Sepsoc-Surface 3mum @ vechanical Surface Detection)

#  Electronics; DAES Sp60 1 Calibrated : 07 03 2000

*  Phantom: Flel Phantom £.90; Type: QDOODP49A A Serial: 1001

o Aleasurement SWe DASY S, VA2 Build 137 SEMCAD X Version 14,0 Build 37

Pin=250 mW /d=15mm, dist=3.0mm (ES-Probe}/Zoom Scan (7x7x7)/Cube (}: Measurement
arid: dx=3mm. dy=5mm. dz=5mm

Referance Value = 57.5 ¥/n1; Power Drift = -(h001 76 dB

Peak SAR (extrapolated) = 3.58 Wke

SAR{1 gy = 2.39 mWig; SAR(1D g) = .56 mW/g

Maximum value of SAR {mensured) = 2.77 mWig

dB = 2.77Tm\W

-]

Certificate No: DE38V2-4d082_Jan10 Page Gol 9



TA Technology (Shanghai) Co., Ltd.

Test Report
Report No.: RZA2010-1171 Page 106 of 146

Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body
Dhate/ Time: 140120010 15:40:17

Test Laboratory: SPEAG. Zurich. Switzerland

DUT: Dipole 835 MHz; Type: DE35V2; Serial: D835V - SN:4d0Y2
Communication System: CW; Fregueney: 833 MHz: Duty Cyele: 1:1

Medium: MSLO0D _
Medium parameters used: £'= 835 Mz o = 0.98 mho/m: £, = 54.6: p = 1000 keim”

Phantom section: Flat Section
Vieasurement Standard; DASY 3 (IEEEAEC/ANS] Co3.19-2007)

DASYS Configuration:
s Probe: ES30VE - SN3205: Canvl(5.97, .97, 597k Calibrated; 26002004
& Sepsor-Sucfeee: Smm {ddechanical Surface Detection )
s Electronics: DAES Snéd1; Calibeated: 07032000
¢ Phantom: Flas Prantem 4.90; Type: QDOOOR4SA A Seral: 100

o cleasurement SW: DASYS, V33 Build 157; SEMCAD X Version 4.0 Build 57

Pin250 mW /d=15mm. dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7)/Cube (: Measurement
grid: dx=5mm. dy=3mm. dz=5min

Reference Value = 53.9 Vim; Power Drift = 0,013 dB

Peak SAR {exirapolated) = 3.67 Wikg

SAR(1 g) = 2.49 mW/g; SAR(10 g) = 1.63 mWig

baximum value of SAR (measured) = 2.89 mWg

-6.3

-10.5

0 dB = 2.80mW/y

Cerificate MNo: DB35V2-4d062_Jan1d Fage daf 9
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Impedance Measurement Plot for Body TSL
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ANNEX F: D1750V2 Dipole Calibration Certificate

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Muiltilateral Agreement for the recognition of calibration certificates

cient  TA Shanghai (Auden)

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 108

Certificate No: D1750V2-1033_May10

CALIBRATION CERTIFICATE

Object

Calibration date:

Calibration procedure(s)

D1750V2 - SN: 1033

QA CAL-05.v6

Calibration procedure for dipole validation kits

May 17, 2010

Calibration Equipment used (M&TE critical for calibration)

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibrated by:

Approved by:

Network Analyzer HP 8753E

US37390585 S4206

Name
Dimce lliev

Katja Pokovic

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration
Power meter EPM-442A GB37480704 06-Oct-09 (No. 217-01086) Oct-10

Power sensor HP B481A US37292783 06-Oct-09 (No. 217-01086) Oct-10

Reference 20 dB Attenuator SN: 5086 (20g) 30-Mar-10 (No. 217-01158) Mar-11

Type-N mismatch combination SN: 5047.2 / 06327 30-Mar-10 (No. 217-01162) Mar-11 -
Reference Probe ES3DV3 SN: 3205 30-Apr-10 (No. ES3-3205_Apr10) Apr-11

DAE4 SN: 601 02-Mar-10 (No. DAE4-601_Mar10) Mar-11

Secondary Standards 1D # Check Date (in house) Scheduled Check
Power sensor HP 8481A MY41092317 18-Oct-02 (in house check Oct-09) In house check: Oct-11
RF generator R&S SMT-06 100005 4-Aug-99 (in house check Oct-09) In house check: Oct-11

18-Oct-01 (in house check Oct-09)

Function

Laboratory Technician .

Technical Manager

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

In house check: Oct-10

Signature

0%
e

Issued: May 19, 2010

Certificate No: D1750V2-1033_May10
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Calibration Laboratory of

: S Schweizerischer Kalibrierdienst
Schmid & Partner C Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland S swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/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 Wireless
Communications Devices: Measurement Techniques”, December 2003

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“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”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
* Measurement Conditions: Further details are available from the Validation Report at the end
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
parallel to the body axis.

* Feed Point Impedance and'Return Loss: These parameters are measured with the dipole
positioned under the liquid 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.
No 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 nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

Certificate No: D1750V2-1033_May10 : Page 2 of 9
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Measurement Conditions
DASY system configuration, as far as not

iven on page 1.

DASY Version DASYS V5.2

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 1750 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 40.1 1.37 mho/m

Measured Head TSL parameters (22.0+0.2)°C 39.8+6% 1.33 mho/m £ 6 %

Head TSL temperature during test (21.7 +0.2) °C
SAR result with Head TSL

SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured 250 mW input power 8.86mW /g

SAR normalized normalized to 1W 354mW /g

SAR for nominal Head TSL parameters

normalized to 1W

36.1 mW / g £ 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 4.74mW /g
SAR normalized normalized to 1W 19.0mW /g

SAR for nominal Head TSL parameters

normalized to 1W

19.1 mW /g = 16.5 % (k=2)

Certificate No: D1750V2-1033_May10
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Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 53.4 1.49 mho/m
Measured Body TSL parameters (22.0+0.2) °C 54.1+6 % 1.43 mho/m + 6 %
Body TSL temperature during test (22.0+0.2) °C
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL condition
SAR measured 250 mW input power 937mW /g
SAR normalized normalized to 1W 37.5mW /g

SAR for nominal Body TSL parameters

normalized to 1W

38.5mW/gx17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL

condition

SAR measured

250 mW input power

5.11mW /g

SAR normalized

normalized to 1W

204 mW /g

SAR for nominal Body TSL parameters

normalized to 1TW

20.7 mW / g £ 16.5 % (k=2)

Certificate No: D1750V2-1033_May10
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed point 49.4Q+1.1jQ
Return Loss -38.1dB
Antenna Parameters with Body TSL
Impedance, transformed to feed point 4510+ 0.7jQ
Return Loss -25.7dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.220 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Manufactured on December 02, 2009

Certificate No: D1750V2-1033_May10 Page 5 0of 9
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DASYS5 Validation Report for Head TSL

Date/Time: 17.05.2010 12:37:07
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN:1033

Communication System: CW; Frequency: 1750 MHz; Duty Cycle: 1:1
Medium: HSL Ul1 BB

Medium parameters used: f = 1750 MHz; ¢ = 1.33 mho/m; &, = 39.8; p = 1000 kg/m’
Phantom section: Flat Section i
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

e Probe: ES3DV3 - SN3205; ConvF(5.25, 5.25, 5.25); Calibrated: 30.04.2010

Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 02.03.2010

Phantom: Flat Phantom 5.0 (front); Type: QDO00PS0AA; Serial: 1001

Measurement SW: DASYS, V5.2 Build 162; SEMCAD X Version 14.0 Build 61

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 94.6 V/m; Power Drift = 0.018 dB

Peak SAR (extrapolated) = 15.8 W/kg

SAR(1 g) = 8.86 mW/g; SAR(10 g) = 4.74 mW/g

Maximum value of SAR (measured) = 11.1 mW/g

-20

0dB = 11.ImW/g

Certificate No: D1750V2-1033_May10 ' Page 6 of 9
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date/Time: 14.05.2010 12:15:54
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN:1033

Communication System: CW; Frequency: 1750 MHz; Duty Cycle: 1:1

Medium: MSL U11 BB

Medium parameters used: f = 1750 MHz; 6 = 1.43'mho/m; g, = 54.1; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration:
* Probe: ES3DV3 - SN3205; ConvF(4.8, 4.8, 4.8); Calibrated: 30.04.2010
» Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 02.03.2010
« Phantom: Flat Phantom 5.0 (back); Type: QDO00OPS0AA; Serial: 1002
¢ Measurement SW: DASYS5, V5.2 Build 162; SEMCAD X Version 14.0 Build 61

Pin250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 94.4 V/m; Power Drift = 0.012 dB

Peak SAR (extrapolated) = 15.8 W/kg

SAR(1 g) = 9.37 mW/g; SAR(10 g) = 5.11 mW/g

Maximum value of SAR (measured) = 11.7 mW/g

=5

6.2

155

0dB =11.7mW/g
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Impedance Measurement Plot for Body TSL
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