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cient  Digital EMC (Dymstec) Certificate No: EX3-3866_Jun12
@LIBRATION CERTIFICATE I
Cibject EX3DV4 - SN:3866
Calibration procedure(s) QA CAL-01.v8, QA CAL-14.v3, QA CAL-23.v4, QA CAL-25v4

Calibration procedure for dosimelric E-field probes

Calibration dale: June 20, 2012

This cabbation cedificale documents the trmceability o national standards. whach realize e physical unils of measuements (51)
The measunsmients and (he uncenaintien with confidence probatsy ares given on thi following poges and an par of o conificato

Al califwations have been conduciad in the closed laboratony acilty. anvinament lemperature (22 £ 3)°C and humidity < T0%.

Calibraton Equipmand used (MATE cntical for calibration)

Primary Standards o Cal Dale (Canificate No. ) Scheduled Calibration
Power maar E44 158 GH41203874 20-Mar-12 an 217-01508) Apr-13

Power sensor E44124 MY 4 1 AGE0AT 29-Mar-12 (No. 217-01508) Api-13

Rpderence 3 &8 Absnuabor SN: S5054 (3c) Z7-Mar-12 [No. 217-01531) Apr-13

Referance 20 o Allonuabor 5M: S5006 (208) 27-Mor-12 (Mo, 217-01628) Apr-13

Roferonce 30 dB ARenuabo SM: 5512 [306) 27-Mr-12 [Ho. 217-01532) Apr-13

Referance Probe ES30V2 | SN: 3013 _| 29Dec-11 (No ES3-3013 Dectl) | Dec-12

DAE4 SN B0 10-Jan-12 (No. DAEA-GB0_Jan12) Jan-13

Secondary Standards LK} Check Date (in howss) Seheduled Check

RF g it HP BE4H0 LIS 384201700 A-Aug-99 (in howse check Apr-11) In house check: Ape-13
Nutwork Anak/zor HP BTS3E LIS 3T MM050E 18-0ct-01 [in housa check Oct-11) In howse chisck: Oc-12

Naima Funciion

Signature ;
ri
Calibeated by Juton Kastrati Laboratory Technicion LW
Acirinved by Katjn Pokovic Tathricil Manager /Zféf—’ g

Issued. June 20, 2012

Thiﬂ_tﬂib[-mloﬁ_uf_iﬂ}ﬁbj_q_u_l}gl_n?t_ b:.!_lw axcapt in full without writien approval of ihe Wbomiony.

Cartificate No: EX3-3866_Jun12 Page 1 of 11

TRF-RF-601(00)120709 Page70/ 129
Copyright © 2012, Digital EMC Co., Ltd.
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switeortand

Schwolzerizscher Kallbrierdionst
Sarvice suisse détalonnage
Sarvizio sviczoro di taratura
Swiss Calibration Servico

Accrodited by the Swiss Accieditation Service [SAS) Accreditation No.: SCS 108
The Swiss Accreditation Sorvice is ono of the signatories to the EA
Multilsternl Agrosmant for tha recognition of calibration certificates

Glossary:

TSL lissue simulating liquid

MORMY.2 sensitivity In free space

ConvF sensitivity in TSL / NORMx,y.2

DCP diode compression paint

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

A B C maodulation dependent linearization parameters

Polarization ¢ ip rotation around probe axis

Polarization 5 4 rotation around an axis that is in the plane normal to probe axis (al measuremant center),

i.e., & =0is normal to probe axis

Calibration is Performed According to the Following Standards:

a) |EEE Stid 1528-2003, "|EEE Recommended Praclice 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 lo 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

Methods Applied and Interpretation of Parameters:

«  NORMyy,r Assessad for E-fisld polarization 8 = 0 (f < 900 MHz in TEM-call; f > 1800 MHz: R22 waveguida).
NORMyx,y,z are only intermediate values, i.e,, the uncerainties of NORMzx.y.z does not affect the E’-figld
uncertainty inside TSL (see below ConvF).

s NORM{Nx.y.z = NORMx,y.z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions tater than 4.2. The uncertainty of the frequency responsa s included
in the stated uncerainty of ConvF.

s DCPx.y.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,

*  PAR: PAR is the Peak to Average Ratlo that is not calibrated but determined based on the signal
characteristics

«  Axyz Bxyz Cxyz VRxyz A B C are numerical linearization paramelers assessed based on the data of
power sweep for specific modulation signal. The parameters do nol depend on frequency nor media. VR is the
maximum calibralion range expressed in RMS vollage across the diode.

v«  ComvF and Boundary Effect Paramefers; 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 { = 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 ang
used in DASY4 software o improve probe accuracy close lo the boundary. The sensitivily in TSL corresponds
o NORMzx.y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependenl
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz 1o £ 100
MHz

«  Spherical isotropy (30 deviation from isofropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

= Sensor Offsel. The sensor offset cormesponds to the offset of vinual measurement canter from the probe tip
(on probe axis), Mo tolerance required
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EX3DV4 - SN; 3866 Junae 20, 2012

Probe EX3DV4

SN:3866

Manufactured:  February 2, 2012
Calibrated: June 20, 2012

Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASY2 system!)
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Report No.: DRTFCC1208-0423(1) FCC ID: ZNFP768¢g Date of issue: Sept.24, 2012

EXADVA- SN ABGE Jurve 20, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3866

Basic Calibration Parameters

Sensor X SensorY |  SensorZ Une (k=2)
Norm (uV/(Vim))* o4 0.46 |03 _£10.1% |
DCP (mV) 103.5 99.5 102.9
Modulation Calibration Parameters ==
Ui Communication System Namo PAR T A B c VR Une"
dB dB dB mv (k=2)
0 W 000 | X | 000 | 000 | 100 | 1483 | #38%
Y| 000 | 000 | 100 | 1660 |
Z | 000 | ooo | oo | 1414 |

The reported uncertainty of measurement is stated as the standard uncertainty of measurement

mulliplied by the coverage factor k=2, which for a normal distribulion corresponds to a coverage
probability of approximately 85%.

* The uncenambes of Norm,Y.Z do not aflect the E”-fekd uncertsinty inside T5L (see Pages 5 and 6)
¥ Mumericsl Enearzation paremelen uncartminly not required

¥ Uncertainty & determingd using tho max, deviation from lineda response applying rectangular desinbution and s expressed Tor (he square of (he
il wislue
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EX30Va- SN.3866 June 20, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3866

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unct.

f [hﬂ-l_:]“ Permittivity {Sim) " ConvF X | ConvFY | ConvFZ | Alpha | (mmj) (k=2)
750 419 0.89 9.39 .39 9.39 055 | 072 | £120%
B35 415 0.90 888 | pos 8.98 046 | 080 | £120%
1750 40.1 1.37 8.25 B.25 B.25 080 | 056 | £120%
1900 40,0 1.40 7.76 7.76 7.76 0.51 0.68 +12.0 %
2450 39.2 1.80 6.08 6.98 6.98 041 | 080 | +120% |
5500 35.6 4.96 4.45 4.45 445 0.45 180 | +131%

“ Frequency validity of = 100 M-z only apples for DASY w4 4 and higher (seo Page 2), elie il i restncted fo ¢ 50 MHz. The uncerainty is the RSS
of thee ConvF uncenainty at calibration frequency and the uncenainty for (he indicated frequency band

" Al frequencies below 3 GHe, the validity of tiesue parameters (c and o) can be relaxed 1o+ 10% if iquid compensation formula s appled to
moasuned SAR values, Al nequences above 3 GHz. the validity of iEsee paramelers (c and o) @ resiricled 1o £ 5%, The uncedainty = ihe RSS of
thia ConvF uncerlainty for indicoted tangot lissue paramaetors
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EX3DVi- SN:3866 June 20, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3866

Calibration Parameter Determined in Body Tissue Simulating Media

roume)® | pormittvty” | (S’ | Convex | ConveY | Convez | Aipha | (mm) | ()

750 565 | 096 910 | 9.0 910 | 032 | 103 | +120%
835 55.2 0.97 003 | 903 | 903 | 027 | 112 | s120%
1?51]___ 51& 1.49 7.76 T.76 7.76 0.27 1.04 +12.0 %
1900 53.3 1.62 7.34 7.34 7.34 0.42 083 | =120%

__245\3 527 1.85 6.97 6.897 6.97 0.80 0.50 +12.0 %
5200 49.0 5.30 4.21 4.21 4.21 0.50 1.90 131 %
5300 48.9 542 3.99 3.89 3.89 0.50 1.90 + 131 % L
5500 A48.6 5.65 3.86 3.86 3.86 0.50 1.90 +13.1 %
5600 | 485 577 | 368 3.68 368 | 050 | 180 | £1319%
5800 48.2 .00 3.08 3.88 3.98 0.50 1.90 +13.1 %

 Frequency validity of + 100 MHz only applies for DASY v 4 and highar (soe Pago 2), else i i resticted to + 50 MHz. The uncerainty is ihe RSS
of the ComwF uncestainty sl calibration freguency and the uncertsinly for tha indicaled frequency band.

" At requencies below 3 GHz, the validity of fissue parsmotors (¢ and o) can be relaod to £ 10% if liquid compensaton formula is appled lo
measured SAR values. Al frequencies above 3 GHz, the vafidity of tissue paramalers (¢ and o) is restricied 1o £ 5% The uncertainty s the RES ol
ihe ConwF unocedtainty for imdicated taped tissue paramelens
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EX30V4- SN 3866 June 20, 2012

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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EX3DV4- SN:I8GE June 20, 2012

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EX3DV4- SN 3866

Input Signal [uv]

Dynamic Range f(SAR}cad)
(TEM cell , f = 900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Report No.: DRTFCC1208-0423(1) FCC ID: ZNFP768¢g Date of issue: Sept.24, 2012

EX3DV4- SN 3866 June 20, 2012
Conversion Factor Assessment

{= 835 MHz.WGLS R8 (H_com) f = 1900 MHz, WGLS R22 (H_convF)
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i | & e
il o o =W
Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz
-0 -08 06 -04 -02 00D 02 ©04 06 08 10
Uneertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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Report No.: DRTFCC1208-0423(1) FCC ID: ZNFP768¢g Date of issue: Sept.24, 2012

EX3DVa- SN:3866 June 20, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3866

Other Probe Parameters

Sans_oriinﬁiema_aft Triangular
Conneclor Angle () 698 |
| ‘Mechanical Surface Detection Mode enabled
| Optical Surface Detection Mode disabled |
Probe Overall Length o 337 mm
| Probe Body Diameter 10 mm
Tip Length 8 mm
Tip Diameter = 25 mm |
Probe Tip to Sensor X Calibration Point ~—3mm |
| Probe Tip to Sensor Y Calibration Point 1 mm
| Probe Tip to Sensor Z Calibration Paint imm
| Recommended Measurement Distance from Surface 2 mm
Certificate No: EX3-3866_Jun12 Page 11 of 11
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Report No.: DRTFCC1208-0423(1) FCC ID: ZNFP768¢g Date of issue: Sept.24, 2012

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schwaizerischer Kalibriordionst
Service suisse d'étalonnage
Servirio svizzero di taratura
Swiss Calibration Service

Accredited by tha Swiss Accreditation Service (SAS) Accraditation No.: SCS 108
The Swiss Accraditation Service is one of the signatories Lo the EA
Multilateral Agresmant fof the recognition of callbration certificates

ciet  Digital EMC (Dymstec) Certificata No: EX3-3643_Jan12
|CAL|BRA‘|10N CERTIFICATE J
Object EX3DV4 - SN:3643
Caltwation procedures QA CAL-01.v8, QA CAL-12.v7, QA CAL-14.v3, QA CAL-23.v4,
QA CAL-25.v4

Calibration procedure for dosimetric E-field probes

Calibeation date January 27, 2012

This calibratian corlificals documants B traceabiily o national standards, which realize the physical units of measurements (S1),
The measurements and the uncarainties with confidenca probability ane givan on the following pages and are part of the cedificate

All calibrmations hiave been conductad in the cosed laboratory tacility; anvironment temperature (22 + 3)°C and humidity < 70%

Calibration Equipment used (MATE crilical for calibrabon)

Primary Standards iD Cal Date (Cadificate No.) Scheduled Calibration —

Power mates E44 108 GB41203674 3-Mar-11 (No, 217-01372) Apr12

Power sensor E44124 MY41498087 31-Mar-11 {No. 2170137F) Apr-12

Roforence 3 dB Ahanualor SM: 55054 (3c) 28-Mar-11 (No. 217-01368) Apr12

Raforenge 20 dB Atlanuator SMN: 55086 (200} 29-Mar-11 (No. 217-01367) Apr-12

Raofersence 30 dB Atenuator SN 55129 (300) 29-Mar-11 (Mo, 217-01370) Apr-12

Rafarence Probe ES30V2 SN: 3013 28-Doc-11 (Mo, ES3-3013_Dec11) Dac-12

DAES4 SM. 654 3-May-11 (Mo, DAE4-554_May11) May-12

Secondary Standards 0 Check Date (in housa) Scheduled Check

RF genarator HP BE4EC US3642001700 &-fAwg-99 (in house check Apr-11) In housa chack: Apr-13

MNetwork Analyzer HP B753E US3TI00585 18-0ct-01 {in house check Od-11) In housa check: Oct-12
Nama Funetion Signature

Calibrated by: Katia Poloyic Technical Manager ’ﬁ“,:/ ; E
Approved by: Niets Kuster Quality Manager A/

Issued: January 27, 2012

This calibration cor#icate shall not ba reproduced axcept in full without writtan approval of tha lbonmbory.
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Report No.: DRTFCC1208-0423(1) FCC ID: ZNFP768¢g Date of issue: Sept.24, 2012

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

5 Schwaoizerischar Kalibrierdienst

c Service sulssa d'étalonnage

s Servizio svizzero di taratura
Swiss Calibration Service

Accredited by he Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service ls one of the signatories to the EA
Multilatoral Agreemant for the recognition of calibration certificates

Glossary:

TSL lizsue simulating liquid

NORMx=y.z sensitivity in free space

ConvF sansitivity in TSL / NORMx.y.z

pcep diode compression point

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

A B C modulation dependent linearization parameters

Polarization ¢ ip ratation around probe axis

Polarization & 4 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) IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measuremenl

Techniques”, December 2003
b) |EC §2208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close

proximity 1o the ear (frequency range of 300 MHz to 3 GHz)", February 2005

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 affect the E*-field
uncerainty inside TSL (see below ConvF).

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

s DCPxy.z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (ne uncertainty required). DCP does not depend on frequency nor media.

= PAR:-PAR is the Peak to Average Ratio that is not calibraled but determined based on the signal
characteristics

»  Any.z Buy.z Cxy.z VRxyz A B C are numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do nol depend on frequency nor media. VR is the
maximum calibration range expressed in RMS voltage across the diode.

= 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 > B00 MHz. The same selups are used for assessment of the parameters applied for
boeundary 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
ta NORMzx.y,z * ConvF whereby the uncertainly corresponds to that given for ConvF. A frequency dependent
ConvF s used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to £ 100
MHz.

= Spherical isotropy (30 deviation from isatrogy): in a field of low gradiants realized using a flat phantom
exposed by a patch antenna.

s Sensor Offset: The sensor offset correspands to the offsel of virtlual measurement center from the probe tip
(on probe axis). No tolerance required.
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EX30W4 - SN:3643 January 27, 2012

Probe EX3DV4

SN:3643

Manufactured:  January 8, 2008
Calibrated: January 27, 2012

Calibrated for DASY/EASY Systems

(Mote: non-compatible with DASY 2 systam1)
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Report No.: DRTFCC1208-0423(1)

FCC ID: ZNFP768g

Date of issue: Sept.24, 2012

EX30V4- SN.3643

January 27, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3643

Basic Calibration Parameters

Sensor X Sensor Y e Eens?_r Z Une (k=2)
Morm (uViimy Y 0.40 0.42 0.45 £10.1% |
DCP (mV]" 95.9 96.7 83.7
Modulation Calibration Parameters
UID Communication System Name PAR A B C VR Une®
ds d8 dB mv | (k=2)
10000 cw 0.00 [ X | 000 0.00 100 | 957 £1.9%
¥ | 0.0 000 | 100 | 1029
z | ooo 000 | 100 | 1064

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 uncertainties of Normmd(Y,Z do nod affect the E -fisld uncerainty inside TSL (see Pages 5 and ).

" Mumerical knoadzation parameter. uncertainly not reguind

£ Uncertainty ks determined using the max. deviation from linear response applying rectangular distribution and is expressed for the squans of the

Teeid valua

Certificate No: EX3-3643_Jani2
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Report No.: DRTFCC1208-0423(1) FCC ID: ZNFP768¢g Date of issue: Sept.24, 2012

EX30DVd- SMN:3843 January 27, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3643

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Dopth Unct.
1(MHz)® | Permittivity” isim)" ConvF % | ConvFY | ConvFZ | Alpha | (mm) (k=2)

450 43.5 0.87 9.78 o.78 8.78 0.1 1.00 +13.4 %
750 41.9 0.69 8.33 9.33 9.33 0.36 0.87 +12.0 %
B35 41.5 0.90 B.94 B.94 B.94 0.37 0.83 £12.0%
1750 40.1 R 8.25 825 8.25 0.42 0.83 £12.0%
1900 40.0 1.40 7.97 7.97 7.97 0.50 0.73 +12.0 %
2450 39.2 1.80 712 7.2 7.12 0.41 0.80 £12.0%
5200 36.0 4.66 4.94 4.94 4.94 0.40 1.80 +13.1%
5300 35.9 4.78 4.69 4.69 4,69 0.40 1,80 131 %
5600 35.5 5.07 4.11 4.11 4.1 0.50 1.80 +13.1%
5800 353 5.27 4.16 416 4.16 0.50 1.80 £13.1 %

© Froquency validity of £ 100 MHz only applies for DASY w44 and higher (see Page 2). elso il is restriciod to 2 50 MHz. The uncertainty is tha RS5
of the ConvF uncertainty al calibration frequency and the uncedainty for the indicated frequancy band

" Al fréquencies below 3 GHz, tha valigity of lissue pasameters (¢ and o) can be relaxed to ¢ 10% if iquid compensation formula ks applied to
measured SAR values, Al frequisncies above 3 GHe, the validity of fissus paramaters (c and o) is resiricied lo + 5%. The uncerainty is the RSS of
the ConvF uncertainty for indicated target tissua parameters
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EX3DV4- SN:3643 January 27, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3643

Calibration Parameter Determined in Body Tissue Simulating Media

f (MHz) ¢ Fnﬁnﬂltﬂlil:tf m:‘sdfw ConvEX | ConvEY | ComvFZ | Alpha ?.;'ﬁn"}‘ ?ﬁl?i
450 56.7 0.94 10.32 10.32 10.32 0.04 1.00 +13.4 %
750 555 0.96 9.23 9.23 923 | 031 | 094 | z120%
B35 55.2 0.87 9.12 9.12 912 0.32 0.96 +12.0%
1750 53.4 1.49 1.75 7.75 775 | 080 | 067 | £12.0%
1900 533 1.52 7.34 7.34 734 | 063 | 086 | £120%
2300 52.9 1.81 7.08 7.08 7.08 0.80 0.55 +12.0 %
2450 52.7 1.85 6.95 6.95 695 | 075 | 057 | $120%
2600 525 2.16 6.71 6.71 671 | 080 | 050 | +120%
3500 51.3 3.31 6.17 6.17 617 | 034 | 122 | £131%
5200 49.0 5.30 4.23 4.23 4.23 0.50 1.90 +13.1%
5300 48.9 5.42 4.05 4.05 405 | 050 | 190 | £131%
5600 48.5 5.77 3.81 361 38 0.60 1.80 +131%

| 5800 48.2 6.00 3.80 3.80 380 | 060 | 190 | £134%

© Eroquency validity of + 100 MMz only applies for DASY w4.4 and higher (see Page 2), else i is restricted to ¢ 50 MHz. The uncenainty is the RSS
of tha CamvF uncarainty at calibration frequancy and tha uncartainty for the indicated freguency band

* Mt frequencias balow 3 GHz, the validity of tissue paramaters ( and o) can ba relaxed to + 10% i liquid compensation formula is applad 10
maasunod SAR valueg. At frequencies above 3 GHz, the valisity of tissue paramaters (r and o) is restriciad 10 + 5%, Tha uncartainty is 1he RSS of
tha ConvF uncedninty fof indicaled tanget lissuo paramatbans
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EX3DV4- SN:3643 January 27, 2012

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Q 200 1000 1500 2000 2500 3000
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e R

Uncertainty of Frequency Response of E-field: + 6.3% (k=2)
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EX3IDV4- SN-3643 January 27, 2012

Receiving Pattern (¢), 3 = 0°

=600 MHz, TEM f=1800 MHz R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EXIDV4- SMN:3643

Input Signal [uv]

Dynamic Range f(SAReaq)
(TEM cell , f = 900 MHz)
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January 27, 2012
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Uncertainty of Linearity Assessmeant: £ 0.6% (k=2)
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EX3DV4- SN:3643 January 27, 2012

Conversion Factor Assessment

= 835 MHz WGLS RS (H_comF) {= 1900 MHz WGLS R22 (H_comF)
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Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz

40 -D& 08 04 0H2 00 02 04 06 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EXIDV4- SN3643 January 27, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3643

Other Probe Parameters
Sansor Arrangement Trianguiar
Connector Angle (") Mot applicable
Meachanical Surface Datection Mode enabled
Optical Surface Deteclion Mode disabled
Probe Overall Lenglh 337 mm
Probe Body Diameter 10 mm

| Tip Length | 8 mm
Tip Diameler 2.5 mm
Probe Tip to Sensor X Calibration Point I‘—_ — 1mm |
Probe Tip to Sensor ¥ Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point : T mm
Recammended Measuramenl Distance from Surface 2 mm

Cartificate Mo EX3-3643_Jan12 Page 11 0f 11
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Calibration Laboratory of Schwaizarischar Kallbrierdienst

Schmid & Partner Service sulsse d'étalonnage
Engineering AG Servizio svizzero dl tartura
Zoughaussirasse 43, 8004 Zurich, Swilzerland Swiss Calibration Service

Accraditer by the Swias Accrediiation Service [SAS) accreditation Mo.: SCS 108

Thie Swiss Accreditation Service Is one of the signataries to the EA
Muttilateral Agrecment for the recognition of calibration cerlificales

Digital EMC (Dymstec)
CALIBRATIOEI CERTIFICATE

Certificate Mo: DB35V2-464_Mar12

_—

Client

DB3sV2 - EN: 464

e

QA CAL-05.vE
Calibration procedure for dipole validation kits above 700 MHz

Calibrabon peocisiurne]s)

Calibraion date March 14, 2012

This colibwalion catilicats documonts tha raceability o national stendimds, winch roalize the physical units of measursments (S1),
Tho mesrsurements and tha inceraintics with confidence probability are given on the follewing pages and are part of the conificate.

AR pulbrations e bison conducted in 1ha clossd inbomtory facility; emvironment emporatur (32 + 3)°C and hiamidity < 70%.

Calibration Equiprmenl used (MATE critical for calibration)

Thiz calibration certilicats shall not be reprcduced excapt in hull without written approval of the labomtony

Prirsary Standads I & Col Dube {[Certificale No.) = Stheduted Calibraton

F{;‘I‘wﬂi’ meter EPM-4424 BEITIBO0Y 05Ot 11 (Ma 217-01451) Dcl-12

Power sengor HP 84814 USIr2a27a 050ct-11 (Mo, 217-01451) Ql-12

Referance 20 dB Atleruto SN: 5086 (20g) 29-Mar-11 (No, 217-01388) Apr=12

Type-N mismatch combinalion AN 50472 1 06027 29-Mar-11 (Mo, 217-01371) Apr-12

RAeference Probe ES30V3 Sh: 3206 30-Dec-11 (Mo, ES3-3205_[Deall) Dag-12

DAE4 SN G0 Od-Jul-11 (Mo, DAES-GOT _Jul11) Jul-12

Secondary Standards oy Check Date (in housa) = Schedulod Chack =
_|:l.-_|m" sosar HP HAE1A MY41082317 1800t 02 fin house chock De=11) In house check: Oct-13

AF gonevalor ARS SMT-06 100005 04-Aug-29 {in houwse ek Oot-11) In house check: Oct-13

Natwork Analyzor HP BT53E US3arag0505 54206  18-Ock0 (in houso chock Ool-11) In house chack: Oct-12

Hama Functiosn Signature
Calibrated by: Igre El-Maessg Laboratory Technician " 7
UNate ElnAe 1._.:||

Approned by Fatja Pokoves Technical Manager P s

lssued: March 14, 2012

2z
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Calibration Laboratory of 5 Schwelzerischer Kalibrlardianst
Schimid & Partner ¢ Servios suisse ddtalonnage
Engineering AG Servizio svizzero di taralura

Zeughaussirasse a3, 8004 Zurioh, Switzariand S Swiss Calibration Service

Accradiied by the Swiss Accredilalion Survion (SAS} Accreditation Ne.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agresment lor the recognition of calibration cartificates

Glossary:

TSL tissue simulating liguid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Sid 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 lo 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

¢) 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 Maobile 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:

e Measurement Conditions: Further details are available from the Validation Repart at the end
of the cerificate. 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 Foint 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 Retumn Loss ensures low
reflected power. No uncertainty required.

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

s SAR measured: SAR measured at the stated antenna input power.

« SAR nomalized: SAR as measured, normalized to an input power of 1 W at the antenna

connector.
« SAR for nominal TSL parameaters: The measurad TSL parameters are used to calculate the

nominal SAR resull.

The reported uncerainty 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%.

Cartificate Mo: D835V2-464 Man 2 FPage 2 of 8
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Measurement Conditions
DASY system configuration, as far as not given on page |. :
DASY Version DASYS Y52 8.0
Extrapolation Advanced Exirapolalion
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequoncy B35 MHz + 1 MHz
Head TSL parameters
The lollowing parameters and calculalions were applied.
Temperatura Permittivity Conductivity
Nominal Head TSL parameters 5 22.0°C 41.5 0.80 mho/m
Measured Head TSL parameters (220x02)°C 41528 % 0.88 mhaim =G %
Head TSL temperature change during tast =05°C i Sea
SAR result with Head TSL
SAR averaged over 1 nm’_n o) of Head TSL Condition
SAR maasurad 250 mW Inpul power 233mW /g
SAH lor nominal Head TSL paramelers normalized o 1TW 9.40 mW /g 2 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW Inpul power 1.53mW g
SAR for nominal Head TSL parameters normalized to 1W 6.16 mW /g = 16.5 % (k=2)
Body TSL parameters
The fallowing parameters and calculations were applied =
Temperaturc Permittivity Conductivity
Nominal Body TSL parameters 22.0 “t_: 55.2 0.87 mha/m
Measured Body TSL paramaters (22.0=02)°C 550+6% 1,00 mhofm £ 6 %
Body TSL temperature change during test _ <05°C er -
SAR result with Body TSL
'SAR averaged over 1 em® (1 g) of Body TSL Condition =
SAH measured 250 mW input power 244 mW /g
SAR far nominal Body TSL parametors normalized o 1W 9.53 mW /o + 17.0 % (k=2)
SAR averaged over 10 em® (10 g} aof Bady TSL condilion _
SAR measured 250 mW Input powar 1.61mW /g
SAR for nommal Body TSL parameaters normalized to 1W 6.32 mW / g £ 16.5 % (k=2)
Cerificata No: DBISYV2-264_Mari 2 Page3dof g
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Appendix

Antenna Parameters with Head TSL
Impedance, lransformed to tead point 51.20-22j0
Roturm Loss -3 1d8

Antenna Parameters with Body TSL

Impedance, transformed 1o feed paint 46.54) - 4.0 j&3
Raturm Loss -25.2d8

General Antenna Parameters and Design

I-Elﬁmnr.aj Dalay {mw__di_mchun} ]_ - 1.382 ns . —I

After long term use with 100W radigted power, only a slight warming of the dipole near the lecdpont can Do measired

The dipale is made of stendard somirgid coaxial cable. The canter canductor of the feeding line is dweclly connacted ta the
saonnd arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 1o the dipole arms in order to improve matching when loaded according to the posilion as explained In the
“Measurement Conditions” paragraph, The SAR data are not affectad by ihis changa. The overall dipole length is still
according 1o the Standard.

No excassive force must be applied Lo the dipole ams, becauss they might band or the =oldared connecbions near e

feedpoint may be damaged.
Additional EUT Data

| Manutactured by | SPEAG

I Manufactured on ] March 27, 2002
Cortiticata No: DEISVE-464_Mari2 Paga 4 ol &
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DASYS Validation Report for Head TSL

Date; 14.03.2012
Test Lahoratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 464

Communication System: CW; Frequency: 835 MHz

Medium paramelers used: = 835 MHz; o = (.89 mho/m; &, =41.5; p= 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration:
+ Probe: ES3DV3 - SN3205: ConvF(6.07, 6.07, 6.07); Calibrated: 30.12.2011
»  Sensor-Surface: Jmm (Mechanical Surface Detection)
s Electronics: DAEA Sné01; Calibrated: 04.07.2011
« Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001
»  DASYS2 52.8.00692): SEMCAD X 14.6.4(4989)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0
Measurement erid: dx=5mm, dy=3mm, dz=3mm

Reference Value = 56,936 V/im; Power Drifl = 0,003 dB

Peak SAR (extrapolated) = 3.4190

SAR(] g) = 2.33 mW/g; SAR(10 g) = 1.53 mW/g

Maximum value of SAR (measured) = 2.708 mW/g

*
1
o
-
72
;

+e10 _ g [24)

0 dB = 2.710mW/g = §.66 dB mW/g

;rtihaara No: DA3AGV2-464 Marl2 Page 5 of 8 -
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Drate: 14.03.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT; Dipole 835 MHz: Type: D835V2; Serial: DRISV2 - SN: 464

Communication System: CW; Frequency: 835 MHz .
Medium paramelers used: =835 MHz; o = | mho/m; & = 55; p= 1000 kg/m’
Phaniom section; Flal Section

Measurement Standard: DASYS (IEEE/IEC/ANS] CH3.19-2007)

DASYS52 Configuration:
« Probe: ES3DV3 - §N3205; ConvF(6.02, 6.02, 6.02); Calibrated: 30.12.201 1
s Sensor-Surfuce: 3mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 04.07.2011
»  Phantom: Ilat Phantom 4.91.; Type: QDOUOOP49AA: Sertal: 100

o DASYS2 52.8.0{692); SEMCAD X 14.6.4(49589)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm. dy=5mm, dz=5mm

Reference Value = 55.242 Vim: Power Drift = 0.03 dB

Peak SAR (extrupolaled) = 3.5300

SAR(1 g) = 2,44 mW/g; SAR(10 g) = L.61 mW/g

Maximum value of SAR (measured) = 2.840 mW/g

1xan

0 dB = 2.840mW/g = 9.07 dB mW/g

Cenificate No: DBASVZ-464 Mar 2 Paga 7ol B
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughnusstrasse 43, B0 Zurich, Switzerland

S Schwelzerischer Kalibrierdienst

c Service sulesse d'élalonnage
Sarvizio svizzero di taratura

S  swiss calibration Service

Accredited by the Swiss Accredilalion Service (SAS) Accraditation Ne.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Mullilateral Agreement for the recognition of callbration cerlificales

ciient  Digital EMC (Dymstec) Certificate No: D1800V2-5d4029 Mari12

C e

Object D1800V2 - SN: 5d029

Calibration procedureis) QA CAL-05.vE

Calibration procedure for dipole validation kits above 700 MHz

Calibeatian datn: March 16, 2012

This calibrtion corifican documents the raceabaity to natonnl skandands, whith realize tha physical units al measurements (51)

The medsuremonts and tha Uncaninies with confidence probability are given on the following pages and ane parn of the cerificate.

All calibretions have been conduoted in the closed laboratary facility: emvirnmont temperatisne (22 + 3)°C and humidity < 70%.

Calibration Equiprment uséd (MATE critical for calibration)

Primary Standads = — Cal Date [Cermlcate No.) Seheduled Calfbration

Power meter EPM-242A GEIFA80704 Q5-Chet-11 (Mo 217-01467) Oet-12

Power sansor HP B481A (RER R ] 05-0et-11 (Mo, 217-01461) Der-12

Aetorpncg 20 o Altenuator SN 5086 (209) 20.-Mar-11 tHo. 217-01368) Apr12

Type-N mismatch comibnnalion SN: 50472 / 05327 20-Mar-11 (No. 217-01371) Apr-12

FAefaronco Probo ES30VE SH: 2205 A0-Dec-11 (Mo, ES3-3206_Deci1) Dac-12

DAE4 SH: 601 Od-Jul-11 (Mg DAEL-G01_Jud11) Jul=12

Sacondary Starsdards 1D & ) Chai Diato (10 housea) Schaduled Ghau;

Powar sensor HP B481A MY Q1082317 18-Oct-02 {in house chock Doi-11) In house chack: OCt-13

AF panerator A&S SMT-06 100005 04-Aug-83 (in house check O0t-11) In housa chack: Ocl-13

Metwark Analyzar HP 8753E US3TAN0SRE S4206 18-0at-01 (in housa chack Oci-11) In housa chack: Cet-12

Hama Function Syl

Calibrated by: Isran El-Maoug Laboralory Techiecian i 0

Nute, Elwag LU'&
| Approved by Katja Pokovic Technical Manager — e
o g’.rf —

Issued. March 16, 2012

This calibration canfficate shall not be reproduced axopt e full -.yi_u-_nm wiitisn approval of the |uln.|r£|!m
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F A
ga:lh?:téog Lﬂabﬂl’ﬂtﬂr? of f_{'lh-::-__.f:‘::"z.—s_ Schweizerischer Kalibrierdienst
chm artner — = Sorvice sulsse d'dmionnage
Enginggring AG ) 5!__}_.-;_-‘?3;_ Servizio avizzero di taratura
Zeugheussirosse 43, 8004 Zurich, Switzerland f‘}}ﬁx‘;\ Swiss Callbration Service
A
Acordied by the Swiss Accraditation Sarvice (SA5) Accreditation Ho.; SCS 108

The Swiss Accroditation Service is ans of the signatonies to the EA
Multliatersl Agresment for the recognition of calibration cartificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y.2
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

¢) Federal Communications Commission Office of Engineering & Technology (FCC QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Porlable 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:

e Measurement Conditions: Eurther details are available from the Validation Report al the end
of the centificate. 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 paramelers 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 Retumn 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.

e SAR normalized: SAR as measured, normalized to an input power of 1 W al the antenna
conneclor.

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

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

Cenificate Mo D1800V2-5d029_Marl2 Page 2 of 8
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Report No.: DRTFCC1208-0423(1) FCC ID: ZNFP768g Date of issue: Sept.24, 2012
Measurement Conditions
DASY syslem configuration, as far as not given on page 1. —
DASY Version DASYS V5280
Exirupu]»mim_ Advanced Extrapolation
Phantam Mudul_ﬂl' Flat Phantom N
Distance Dipole Center - TSL 10 mm T with Spacer
Zoom Scan Resolution du, dy, dz =5 mm —
Frequency = 1800 MHz = 1 MHz
Head TSL parameters
The loliowing parameters and calculalions were applied. —ar
Temperature Permittivity Conductivity
MNominal Head TE!._EI_I’I‘I‘ITEIHS | 20 41:|£___ | WA 1.40 mhe'm
Measured Head TSL parameters (22.0£02)"C 40.9+6% 1.37 mho/m + 6 %
Head TSL tump-l_ru_ture_l:hnnga during test |1 <0.6°C Tl
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL i Caondition
SAR measured 250 mW input p:-mr . 94'!-m_'1||1f_.f_§;_
SAR for nominal Head TSL parameters narmalized to 1TW 38.4 mW /g £17.0 % (k=2)
SAR averaged over 10 cm’® {10 g) of Head TSL = candition
SAR moasurad 250 n;LW inpt p;hl'ﬂr 499 mW /g
SAR for mominal Head TSL p-.;-mmnlm normalzed 1o 1W 20.2mW /g £ 16.5 % (k=2) |

Body TSL parameters

The lollowing parameters and calculations were applied,

Temperalure Perrnin_hgty_ Conductivily
Mominal Body TSL parameters 20°C 5343 1.52 mha/m H
Maasured Body TSL parameters (220202)°C | 53346% 1.51 mho/m =6 %
Body TSL temperature change during test =05°C aen o |
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Condition ]
SAR measured 250 mW input powor aBRsmW /0
SAR for nominal Body TSL parameters normalized to 1W 39.6 mW / g = 17.0 % (k=2)
SAR averaged over 10 cm” {10 g) ol Body TSL condltlon
250 mW inpul power 522 mwW ¢ I

SAR measured

SAR for neminal Body TSL paramelers

normalized to 1W

20.9 MW / g = 16.5 % (k=2)

Corificate Nao: D1800V2-5d029_Mar12

TRF-RF-601(00)120709

Paga 3ol 8

Page103 /129

Copyright © 2012, Digital EMC Co., Ltd.
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Appendix

Antenna Parameters with Head TSL
Impedanca, iransformed to feed point 5290-06j0Q 5
Relum Loss - 30.6dB

Antenna Parameters with Body TSL

Impadance, transtormed o feod polnt 4560 -27 0
Heturn Loss - 25.4 dB

General Antenna Parameters and Design

[ Ecctical Delay (one direction) [ 1.197 ns |

Alter long term usa with 100W radiated power, only a slight warming of the dipole rnear the Teedpoinl can be measured,

The dipole is made of standard semirigld coaxlal cable. The center conductar of thi feeding line is directly connected to the
zecond arm ol he dipole. The antenna i therefore shor-circuiled for DC-signals. On somea of the dipoles, small end caps
are added 1o the dipole arms in order to improve malching when loaded according 1o the position as explained in the
“Measurement Gonditions® paragraph, The SAR data are not allected by this change. The overall dipale length i5 =il
according 1o the Standard.

Mo excessive loroe must be applied ta the dipole arms, because ey might bend or the soldered connections near the
teedpuint may b damanad,

Additional EUT Data

Manufacturad by SPEAG
Manufaciured on Decamber 17, 2002
Cerificale Mo D1900V2-5d025_Mar12 Page 4 of 8
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DASYS Validation Report for Head TSL

Date: 16.03.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d029

Communication System: CW; Frequency: 1900 MHz

Medium parameters used: = 1900 MHz; 6 = 1.37 mho/m; & = 40.9: p = 1000 ky’m
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/EC/ANSI CA3.19-2007)

DASYS2 Configuration:
« Probe: ES3DV3 - SN3205; ConvE(5.01, 5.01, 5.01)% Calibrated: 30.12.2011
e Senpsor-Surfzee: 3mm (Mechanical Surface Detection)
= Electronics: DAE4 Snb01; Calibrated: 04.07.2011
¢  Phanton: Flat Phantom 5.0 (front); Type: QDODOPSOAA; Serial: 1001
«  DASYS252.8.0(692); SEMCAD X 14.6.4(4989)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mum, dy=5mm, dz=5mm

Reference Value = 95.547 V/im; Power Drift = (.04 dB

Peak SAR (extrapolated) = 16,7780

SAR(1 g) = 9.43 mW/g: SAR(10 g) = 4.99 mW/g

Maximum value of SAR (measured) = 1 1.585 mW/g

-1l

(AT

-2.00

0 dB = 11.580mW/e =21.27 dB mW/g

Cartificate Ne: D1900V2-5d029 Mar12 Page 5ol 8
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL
Date; 16.03.2012

Test Luboratory: SPEAG, Zurich, Switzerland
DU'T: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d029

Communication System: CW; Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz; o = 1.51 mho/m; £ =53.3:p = 1000 kg/m’®
Phantom section: Flat Scetion

Measurcinent Standard: DASYS (IEEEJIEC/ANSI C63.19-2007)

DASY 52 Configuration:
«  Probe: ES3DV3 - SN3205; ConvF(4.62, 4.62, 4.62); Calibrated: 30.12.2011
e Sensor-Suiface; 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 04,07,201 1
« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002

o DASYS2 52.80(692): SEMCAD X 14.6.4(4989)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0
Measurement grid: dx=5mm, dy=5mm, di=5mm

Reference Value = 94198 Vim; Power Diift = 0,03 dB

Peak SAR (extrapolated) = 17.1680

SAR(L g) = 9.85 mW/g: SAR(10 g) = 5.22 mW/g

Maximum value of SAR (measured) = 12.378 mW/g

0 dB = 12.380mW/g = 21.85 dB mW/g

Cartificate No: D1900V2-50023_Mari2 Page T of 8
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Impedance Measurement Plot for Body TSL
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TRF-RF-601(00)120709

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurlch, Switeorland

=1 Echweizerischor Kalibrierdienst
Service suisse d'olalonnoge

c Servizio svizeero di leralura

S Swiss Calibration Service

Acuredited by the Sviss Accraditation Sarvict (SAS) hcereditation No.: SCS 108
The Swiss Accreditation Service is ane of the signataries to the EA
Multilateral Agresment for the recognition of calibration certificates

Clignt Digital EMC (Dymstec) Certiticate No: D2450V2-726_Mari2

CALIBRATION CERTIFICATE

CHjeect D2450V2 - SN: 726

Calibration procedure(s) QA CAL-O5.vEB
Calibration procedure for dipele validation Kits above 700 MHz

Cabbration date: March 15, 2012

This calibration cerilicals dociumants e ireeabiity 1o national standands, which nealize the physical units of measuraments (S1)
The measuraments and ha Lncanaintiss with confldence probability are given un Ihe lalldsang pages and are pan of the certificata,

Al calibrations have boen conduckarn in ha clorad boralony facity. environment lempoariu: {22 = 3)"C and humidity = 707

Calibration Equiprnemnt usad (MATE cribical far calibration)

Primary Siandards 0w N Cal Date (Certificats Mo Sehedibed Galibration

Power mater EPM-442A GE3T480704 05-Oci-11 (Mo, 217-014581) Oet-12

Power sensor HP B48 1A USETEeETd 05-0het- 11 (Mo, 217-01451) Oct-12

Aeleroncs 20 d8 Attenusion SN; 5086 (20g) 29-Mar-11 (Mo, 217-01 36 Apr-12

Type-H mismatch combination Sk 5047 2 / OG32T PA-Mar-11 (No. 217-01371) Apr-12

Raoleenics Probs ES30VAE SN 3205 A-Dee-11 (Mo ES3-3205_0eci 1) Dac-12

DAES BN 601 Od-dul=11 (No. DAE4-601_Jult1) Jud-12

Simoewlany Standards oW Chnck Data (in howae) Schodudad Uheck K

Powar sansor HP BAS1A MY d1082317 18-Oci-02 {in house check Oc-11) I houze check: Oet-13

AF ganerator &S SMT-08 1(HENIE Od-A0g-24 (in house chisck Oat-11) In hausa check: Oct-13

Matwork Analyzar HP 8753E US373R0585 S4206 18-0ct-01 (in holso chock Oe-11) In houze check: Oet-12
Marma Fumnizln 1 &@mra

Calitrated by Ciaudion Loublar Labomtory Tochnn M/fc—

Approvad by: Katjin Pokovic Technical Managor ‘;{,.-(:"J,{r-’:

—_—— T

-

Issund: March 16, 2012

Thés calibration certificats shall not be reproduced excepl in fll without writan approval of the laboratory
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Calibration Laboratory of Schweizeriacher Kalibrisrdionst
Schmid & Pariner Serviee suisse d'élalonnage
Engineering AG Servizio avizzero di loraluro

Swigs Calibration Service

Zeughausstrasso 43, 8004 Zurich, Switrerjand

Accnditied by thi Swiss Accreditation Sonice (SAS) Accreditation Ne.:. SCS 108
Thie Swriss Accreditalion Service is one of the signatories to the EA
Mulfilateral Agrecment for tha recognition of calibration cerificates

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

¢) 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 Systern Handbook

Methods Applied and Interpretation of Parameters:

« Measurement Conditions: Further detalls are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicaled.

« Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
puint exactly below the center marking of the flat phantom section, with the amms orientad
parallel to the body axis.

« Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liguid 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.
Mo uncerainty required.

s SAR measured: SAR measured al the stated antenna input power.

« SARA 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 (o calculate the

nominal SAR result.

The reported un{:ertaintj 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%.

Certilicale Mo, DRAS0VE-TH6_Marl2 Page 2 ol B
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Measurement Conditions

DASY Version DAEYS VE2.8.0
Exftrapolation Advanced Extrapalation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mim wilh Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequoncy 2450 MHz = 1 MHz
Head TSL parameters
The following parameters and caloulalions were applied. )
Tamperature Permittivity Conductivity
Nominal Head TSL parameters 220°C Ja.2 1.80 mho/m
Measured Head TSL parameters (22.0£0.2)%C 208+6% 1.0 mho/m+E& %
Head TSL temperature change during tast «05°C —
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAH measurad 250 mW inpul powes 13.0mW /g
SAR tor neminal Head TSL paramaters normalized 1o 1W 52.0 mW /g £ 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Head TSL  condition - =
SAR measured 250 mW input power G0BmW /g
SAR for nominal Head TSL paramalars normalized to W 24.3 mW /g £16.5 % (k=2)
Body TSL parameters
The lollowing parameters and calculations were applied .
Temperalure Parmittivity Conductivity
Mominal Body TSL parametars 22.0°C i 527 1.85 mho/m
Measured Bady TSL parameters (22.0 £0.2)°C 52.5 =6 % 1.98 mho/m £ 6 %
Body TSL temperature change during lest «05°C g
SAR result with Body TSL
SAR averaged aver 1 em” (1 g) of Body TSL Condilion
SAR measured 250 mW input power 126mW /g
SAR for nominal Body TSL parameters normalizad to 1W 50.2 mW /g = 17.0 % (k=2)
SAR averaged over 10 em” (10 g} of Budy TSL | condiion -,
SAR measured 250 mW inpul power B8 mW g
SAR for nominal Bedy TSL parameters nommalized o 1TW 23.5 mW / g £ 16.5 % (k=2)
Carlilicate No, D2450V2-T26_Mar12 Pagedol B
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Appendix
Antenna Parameters with Head TSL

Impedancs, transtormed to feed point 5406+ 330
Return Loas -2a.0dR

Antenna Parameters with Body TSL

Impedance, transformed to feed poinl 5000 +50[0

Return Loss < 26.0 a8
General Antenna Parameters and Design

Electrical Delay (one direction) 1.163 ns

Aftar long term use with 100W radlated power, only a slight warming of the dipala naar thi feedpoint can be measured.

The dipale is made of standard semirigid coaxial cable. The center conductor of the feeding lin is direcily connecled to the
eacond arm of the dipole, The antenna s therefare shon-circulted lor DC-signals, On some of the dipoles, small end caps
are added to the dipole arms in order to improve matehing when loaded according to the position as explained in Ihe
“Measurement Conditions" paragraph. Tha SAR data are not affocted by this change. The overall dipale length is siill
according to the Standard.

o cxcessive force must be applied 1o the dipole arms, hecause they might bend or the soldered connections near the

feedpoint may be damagad.

Additional EUT Data

Manulaciured by SPEAG
Manulactured on January 09, 2003
Caodilicate Na: D2450V2-T26 Mar12 Paga 4 of B
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DASYS Validation Report for Head TSL

Date: 15.03.2012
Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 726

Communication System: CW, Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz: o = 1.81 mho/m; & = 398 p= 1000 l:g.l’m"
Phantom scchion: Flal Section

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

DASY 52 Configuration:
« Probe: ESIDV3 - SN3205; Convl(4.45, 4.45, 4.45), Calibrated: 30.12.2011
o Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAEA Sn601; Calibrated: 04.07.2011

Phantom: Flat Phantom 5.0 (front); Type: QDODDES0AA; Serial: 111

DASYS2 52.8.0(692): SEMCAD X 14.6.4{4989)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=3mm

Reference Value = 98.265 V/im; Power Drift = (0.05 dB

Peak SAR (extrapolated) = 26,6110

SAR(1 g) = 13 mW/g; SAR(10 g) = 6.08 mW/g

Maximum value of SAR (measured) = 16,522 mW/g

| 450

1361

e2.51

0 dB = 16.520mW/g = 24.36 dB mW/g
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 15.03.20102
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz: Type: D2450%2; Serial: D2450V2 - SN: 726

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: (= 2450 MHz: o = 1.96 mho/m; & = 52.5; p = 1000 kg/m'
Phantom section: Flat Section

Measurement Standard: DASY 5 (IEEE/IEC/ANSI C63.19-2007)

DASYS2 Configuraiion:
= Probe: ES3DV3 - SN3205; ConvF(4.26, 4.20, 4.26); Calibrated: 30.12.201 |
s Sepsor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 04.07.201
« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002

«  DASYS2 52.8.00692); SEMCAD X 14.0.4(498Y)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=3mm, dz=5mm

Reference Value = 95171 Vim; Power Driflt = 0.01 dB

Peak SAR (extrapolated) = 25,7330

SAR(] g) = 12.6 mW/g: SAR(10 g) = 5.89 mW/g

Maximum value of SAR (measured) = 16.544 mW/g

=65
=1 302

(]

S B

0 dB = 16.540mW/g = 24.37 dB mW/g
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughaussirasse 43, 8004 Zurich, Switzerland

Accrediad by the Swiss Accroditation Senvice (SAS)
Thi Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

cient  Digital EMC (Dymstec)

Schweizerischer Kallbrierdienst
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Swiss Calibration Service

Accreditation No.: SCS 108

Certificate No: DSGHZV2-1103_Jan12

Object

Calibration date;

Calibration procodura(s)

CALIBRATION CERTIFICATE

D5GHzV2 - SN: 1103

QA CAL-22.11
Calibration procedure for dipole validation kits between 3-6 GHz

January 20, 2012

Calibration Equipment used (MATE critical lor calibration)

This calibration cenificate documents the traceabifity io national standards, which realize the ptysical units of measurements (S1)
The measurements and the uncenainties with confidence probability are given on the following pages and are part of the certificate.

Al calibeabons have been conducted in the closad aboratory tacility: environment temperature (22 = 3)°C and humidity < 70%.

Primary Standasds D8 Cai Date (Certicate No. Scheduied Calloraion
Powar moter EPM-2424 GBATIROTO4 05-Oct-11 (Mo, 217-01451) Oat-12
Powiar sonsor HP 84814 USa7292783 05-Oct-11 (Ma, 217-01451) Oat-12
Reference 20 dB Attenuator SMN; 5086 (20g) 20-Mar-11 {Mo. 217-01368) Apr-12
Type-N mismaich combination SN: 6047.2 / 06327  20-Mar-11 (Mo, 217-01371) Apr12
Asference Probe EX3DV SMN: 3503 30-Dac-11 {No, EX3-3503_Dec11) Dec-12
DAEA SN: 601 Oa-Jul-11 (No. DAE4-B01_Juli1) Jul-12
Secondary Standards I # Chack Date n house) _ Schadued Chack _
Power sensor HP 84814 MY 41082317 18-0ct-02 (in house check Dct-11) In house check: Oct-13
AF genorator AAS SMT-06 100005 04-Aug-99 (in house check Dcl-11) In house check: Oct-13
Metwork Analyzar HP B753E US3TIH0585 S4206  18-Oct-01 (in housa check Oct-11) In house checi: Ogt-12
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Calihl_'atjun Laboratory of ;.q“':f;'_da;'::,‘ Schweizerischer Kalibriordianst
Schmid & Partner i & Service sulsse d'étalonnage
Engineering AG e Servizio svizzero di taratura
Zeughaussirassa 43, 8004 Zurich, Switzerland F""/ﬂ,ﬁi‘“\" Swiss Calibration Service
B T L
Accredited by the Swiss Accraditation Sanaco {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
IN/A not applicable or not measurad

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, “|[EEE 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.
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Measurement Conditions

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

DASY Version DASYS V52.8.0

Extrapolation Advanced Extrapolation

Phantom Maodular Flal Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy = 4.0 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
5200 MHz = 1 MHz

Frequency 5500 MHz =+ 1 MHz
5800 MHz + 1 MHz

Head TSL parameters at 5200 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 36.0 4.66 mho/m

Measured Head TSL parameters (22.0+0.2) "C 363 +6% 4,60 mho/m + 6 %

Head TSL temperature change during lest <05"C —_— ey
SAR result with Head TSL at 5200 MHz

SAR averaged over 1 em” (1 g) of Head TSL Condition

5AR measured 100 mW input power 7H86mW /g

SAR tor nominal Head TSL parameaters normalized to 1W 79.7 mW /g £ 17.0 % (k=2)

SAR averaged over 10 em” (10 g) of Head TSL condition

SAR measured 100 mW input powar 22TmW /g

SAR for nominal Head TSL parameters nomalizad to 1W 22.7 mW /g = 16.5 % (k=2)
Head TSL parameters at 5500 MHz

Tha following parameters and calculations were applied,
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 35.6 4.96 mho/m

Measured Head TSL parameters {(22.0+02)°C 358+6% 4.90 mho/m £ 6 %

Head TSL temperature change during test <05°C
SAR result with Head TSL at 5500 MHz

SAR averaged over 1 em” (1 g) of Head TSL Condition

SAR measured 100 mW input power 849 mW /g

SAR for nominal Head TSL paramaters normalized to 1W 84.9 mW / g = 17.0 % (k=2)

SAR averaged over 10 cm” (10 g) of Head TSL condition

SAR measured 100 mW input power 242mW /g

SAR for nominal Head TSL parameters normalized to 1W 24.2 mW I g £ 16.5 % (k=2)
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Head TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 353 5.27 mho/m
Measured Head TSL parameters (22.0+£0.2)"C BIx6% 522 mhodm £ 6 %
Head TSL temperature change during lest < (.5 —

SAR result with Head TSL at 5800 MHz

SAR averaged over 1 em” (1 g) of Head TSL Condition
SAR measured 100 mW input power 7MW /g
SAR for nominal Head TSL paramalars normalized o 1W 799 mW /g =17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Head TSL condition
SAR measured 100 mW input power 22T mwW /g
SAR for nominal Head TSL paramaters normalized to 1W 22.T mW [ g = 16.5 % (k=2)
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Body TSL parameters at 5200 MHz

The following paramelers and calculations were applied.

Temperature Permittivity Conductivity
Mominal Body TSL parameters 220*C 48.0 5.30 mho/m
Measured Body TSL parameters (220 x£02)°C 492 + 6% 546 mha/m =6 %
Body TSL temperature change during test <0.5°C - -
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 em” (1 g) of Body TSL Condition
SAR measured 100 mW input power 727TmW/g

SAR for nominal Body TSL parameters

normalized to 1W

T2.8mW/ g+ 18.1 % (k=2)

SAR averaged over 10 cm” (10 g) of Body TSL condition

SAR measured 100 mW input powar 204mW /g

SAR for nominal Body TSL parameters nermalized 1o 1W 20.5 mW /g = 17.6 % (k=2)
Body TSL parameters at 5500 MHz

Tha lollowing paramaters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL paramaters 220°C 48.6 5,65 mho/m

Measured Body TSL parameters (220+02)"C 48,7 + 6 % 5.86 mho/m £ 6 %

Body TSL temperature change during test <0.5"°C ween
SAR result with Body TSL at 5500 MHz

SAR averaged over 1 em” (1 g) of Body TSL Condition

SAR measured 100 mW input power T72mW /g

SAR for nominal Body TSL parameters normalized to 1W TrAmW /g =18.1 % (k=2)

SAR averaged over 10 cm” (10 g) of Body TSL condition

SAR measured 100 mW input power 215mW /g

SAR for nominal Body TSL parameters normalized to 1W 21.5mW /g = 17.6 % (k=2)
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Body TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL paramelers 220°C 482 5.00 mha/m
Measured Body TSL parameters (220=0.2)"C 4B2+6% 6.28 mho/m = 6 %
Body TSL temperature change during test <05*C
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 em” (1 g) of Body TSL Candition
SAR measured 100 mW inpul power 7T14mW /g

SAR for nominal Body TSL parameters

normalized to TW

T1.5mW g+ 18.1 % (k=2)

SAR averaged over 10 cm” (10 g) of Body TSL conditicn
SAR measured 100 mW input power 1.898mW /g
SAR for nominal Body TSL paramaters normalized to 1W 19.8 mW /g = 17.6 % (k=2)
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Appendix
Antenna Parameters with Head TSL at 5200 MHz

Impedance, transformed to feed poaint 50.6101-50

Return Loss - 24.6 dB
Antenna Parameters with Head TSL at 5500 MHz

Impedance, iransformed to feed point 5084 -0.4j0

Return Loss - 40,6 dB
Antenna Parameters with Head TSL at 5800 MHz

Impeadance, transformed lo fead point 527461 +05j02

Return Loss -31.4 dB
Antenna Parameters with Body TSL at 5200 MHz

Impedance, transfarmed to leed point 5140-250

Return Loss -31.1dB
Antenna Parameters with Body TSL at 5500 MHz

Impedance, ransformed to feed point 5270 +0.7j0

Retum Loss -31.4 dB
Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed to feed polnt 52.701-36[0

Retumn Loss -27.2d8
General Antenna Parameters and Design

I_Ela::h‘ici!l Delay (one direction) 1.208 ns

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

The dipole js made of standard semirigld coaxial cable. The center conductor of the feeding line is directly connected to tha
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles. small end caps
are added to the dipole arms In order to improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard,

No excessive lorce must be applied to the dipole arms, because they might bend or the scldered connections near the

teedpoint may be damaged.

Additional EUT Data

Manufaciured by

SPEAG

Manutaciured on

September 24, 2010
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DASYS5 Validation Report for Head TSL

Date: 19.01.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole SGHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1103

Communication System: CW: Frequency: 5200 MHz, Frequency: 5500 MHz, Frequency: 5800 MHz
Medium parameters used: { = 5200 MHz; 6 = 4.6 mho/m; & = 36.3; p = 1000 kg/m’ , Medium paramelers
used: [ = 5500 MHz; & = 4.9 mho/m; &, = 35.8; p = 1000 kg/m” , Medium parameters used: = 5800 MHz; o
= 5.22 mho/m; & = 35.3; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASY S (IEEENEC/ANS] C63.19-2007)

DASYS2 Confliguration:

o Probe: EX3DV4 - SN3503; ConvF(5.41, 541, 541), ConvF(4.91, 4.91, 4.91), ConvFi(4.81. 4.81.
4.81); Calibrated: 30.12.2011

«  Sensor-Surface: Ldmm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 04.07.2011
¢ Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001

« DASYS5252.8.00692): SEMCAD X 14.6.4(4989)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=14mm

Reference Value = 63.765 Vim; Power Drift = 0L07 dB

Peak SAR (extrapolated) = 29,7550

SAR(] g) = 7.96 mW/g; SAR(10 g) = 2.27 mW/g

Maximum value of SAR (measured) = 18.551 mW/g

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, (=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Referenee Value = 64.321 Vim; Power Drift = 0,06 B

Peak SAR (extrapolated) = 33,7000

SAR(] g) = 8.49 mW/g; SAR(10 g) = 242 mW/g

Maximum value of SAR (measured) = 200169 mW/g

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 61.142 V/m; Power Drift = (0,08 dB

Peak SAR (extrapolated) = 33.5020)

SAR(1 g) = 7.99 mW/g; SAR(10 g) = 2.27 mW/g

Maximum value of SAR (measured) = 19.485 mW/g
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 20.01.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1103

Communication System: CW; Frequency: 5200 MHz, Frequency: 5500 MHz, Frequency: 5800 MHz
Medium parameters used: f= 5200 MHz: o = 5.46 mho/m; & = 49.2; p = 1000 kgfm" » Medium parameters
used: [ = 5500 MHz: o = 5.86 mho/m; £, = 48.7; p = 1000 kg/m’ , Medium parameters used: = 5800 MHz:
o = 6.28 mho/m; &, = 48.2; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS2 Conliguration:

s Probe: EX3DV4 - SN3503; ConvF(4.91, 4.91, 4.91), ConvF(4.43, 4.43, 4.43), ConvF(4.38, 4.38,
4.38); Calibrated: 30.12.2011

o Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAES Snt01: Calibrated: 04.07.201 1
«  Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002

« DASYS52 52.8.00692); SEMCAD X 14.6.4(4989)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, =5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 57.484 V/m; Power Drift =-0.08 dB

Peak SAR (extrapolated) = 28.5650

SAR(D g) = 7.27 mW{g: SARI10 g) = 2.04 mW/g

Maximum value of SAR (measured) = 17.060 mW/g

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 57.300 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 33.2290

SAR(L g) = 7.72 mW/g; SAR(10 g) = 2.15 mW/g

Maximum value of SAR (measured) = 18492 mWi/g

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 53.534 Vim; Power Drift = -0,04 dB

Peak SAR (extrapolated) = 33.2990

SAR(1 g) = 7.14 mW/g: SAR(10 g) = 1.98 mW/g

Maximum value of SAR (measured) = 17.663 mW/g
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Impedance Measurement Plot for Body TSL
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