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Author Data Dates of Test Test Report No FCC ID: ICID
Andrew Becker February 02 — March 6 , 2012 RTS-5992-1203-12 L6AREV70UW | 2503A-REV70UW
Calibration Laboratory of A, Schweizarischer Kalibrierdienst
Schmid & Partner e Service sulsse ddtalonnage
Enginaearing AG : 3 Sarvizio svizzars di taratur
nuuhﬂumaa E&, BUO4 Zurich, Switzerkand -ﬁmﬁ\? 5..|-: cu‘rmm Service )
Acerediled by (he Swiss Accredilalion Senice (SAS) Accreditation Mo.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multi lsteral Agreamaent for the recagnition of callbration certificates

This calibration cenificate documents the traceability to national standards, which raalize the physical units of massuremants (51}
Tha maasurements and the uncantainties with confidence probabilily are given on the following mages and ane pai of the cerificata.

All calibralicns have bean conducted in the closed labaoratory faciily. environment lemparalure (22 = 3)°C and humidity < 70%.

| Calibeation Equiamant used {METE criical far calibeation)

Primary Slandards 0 Cal Drale (Cerificate Mo.) Scheubed Calbration
Power mater E44108 GB41203874 A-Mar-11 (Mo 21701372} rar
Pommar S ndor Edd 124 MY 41458087 I-Mar-11 (Mo, 217137} Apr-12
Relarence 3 d3 Altenualor BN 55054 (3ch 28-Mar-11 (Mo, 2174011365} Apr-12
Refarance 3 46 Atleruaior SN 55086 (#00) 29-Mar-11 (Mo 21T 36T} Apr-13
Relerance 30 4B Atenuaion SM: 55128 (b} 25-Mar-11 (Mo, 2171370} Apr-12
Reteranca Probe ESL0WE Sh: 313 26-Dac-11 (Mo, ES3-311 Dectt) | Dacad R
CAE4 SM: 54 I-hay=11 (Mo, DAEA-ES May11} My« 12
Secondary Standards [n} Chisck Sl (it hoirse) Scheduled Check
RF genaraior HF 86430 USIEAZN 700 4-Aug-38 fin housa check Apr-11) In house check: Apr-13
Melwork Analyzer HF BFS3E US3ITIO0SES 18-0cl-01 {in howse check Cct-11) In lause chisck. Ocl-12
Funizlion
Calibratid by Ut
Approsvad by:

lIssuesd: danuary 12, 2012

This calibration certfCate shall nol be reproduced gasapl in full withoul weiten aporoval of ihe Bboralony.

Certificate Mo: ES3-3225_Jani2 Page 1 of 11
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Author Data Dates of Test Test Report No FCC ID: ICID
Andrew Becker February 02 — March 6 , 2012 RTS-5992-1203-12 L6AREV70UW | 2503A-REV70UW
Calibration Laboratory of P Schwelzerischar Kalibriordianst
Schmid & Pariner S g Service sulsse détalonnage
Engineering AG 2= g Servizio svizzero di tarstura
Feughausstrasse 43, B004 Zurich, Switzerland f %‘r : T '*r Swiss Calibration Service
Accradited by the Swiss Accredilalion Sandee (SA5) Accreditation Mo.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Madtilateral Agreement Tof the recognition of calibration cartificates
Glossary:
TSL tissue simulating liquid
MORMx,y.2 sensitivity in frea space
ConvF sensitivity in TSL F NORMx,y.z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
AR, C maodulation dependent linearization parametars
Paolarization o 4 rotation sround probe axis
Polarization & & ratation arownd an axis that s in the plane normad 1o probe axis (al measurement center),

i, 8 =0is normal to probe axis

Calibration is Performed According to the Following Standards:

a) |EEE 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
Technigues”, December 2003

b) IEC 62208-1, ‘Procedure o measura the Specific Absorption Rate (SAR) for hand-held devices usead in close
proximity (o the ear (frequency rangs of 300 MHz to 3 GHz)", Fabruary 2005

Methods Applied and Interpretation of Parameters:

«  NOARMx,y z: Assessed for E-fiald polanzalmn =0l =900 MHz in TEM-call; f = 1800 MHz: RZ2 waveguida).
MORMx,y, 2 are only intermediate values, Le., the unceralnties of NORMx y.z does not affect the EX-field
uncertainty inside TSL (see below ConvF),

*  NORMTx .z = NORMx,y.z " frequency_response (see Frequancy Response Chard). Thes linearization is
implemeanied in DASY4 software versions laler than 4.2. The uncerainty of the frequency response is included
in the stated uncerainty of ConvF.

=  DCPx .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 Ratio that is not calibrated bul determined based on the signal
characteristics

s  Axyz Bryz Cayz VRiy.zr A B Care numerical linearization parameters assessad based on the data of
power sweaep for specific modulation signal. The parameters do not depend on frequency nar media. VR is the
maximum calibration range exprassed in RMS voltage across the diode.

=  ConvF and Boundary Effect Parametaers: Assessed in flat phantom using E-fiedd {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 setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncerainty values are given, These paramesters are
used in DASYS software to improve probe accuracy cloge (o the boundary. Tha sensitivity in TSL corresponds
to NORMs, p.z * ComvF wheneby the uncertainly corresponds to that given for ComvF, A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from = 50 MHz 10 = 100
MHz.

« Sphercal isofropy (30 dewiation from isatropy); in a field of low gradients realized using a flat phantom
exposaed by a patch ardenna.

= Sensor Offzer The sensor offsel corresponds to the offset of vidual measuremenl canter from the prabe tip
{on probe axis). No tolerance required.

Cerlificale Mo: E53-3225_Jan12 Page 2 of 11
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ICID

February 02 - March 6, 2012 RTS-5992-1203-12 L6AREV70UW | 2503A-REV70UW

ES30OWI — BM 3225

Probe ES3DV3

SN:3225

Manufactured:  September 1, 2009
Calibrated: January 11, 2012

Calibrated for DASY/EASY Systems

{Mate: non-compatinle with DASY2 systaml)

Carlificate No: ES3-3225_Jan12 Page 3of 11
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ES30VI- N385

January 11, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3225

Basic Calibration Parameters

Sensor X

Sensor ¥ Sensor Z Unc (k=2) |
Marm (L Im T 1.26 120 | 1.30 2101 % |
| DCP (mv]" - 101.2 100.8 i 101.2
Modulation Calibration Parameters -
uiD Communication System Nama PAR A B c VR Unct
d8 de de my (k=2}
10000 oW 000 | x | noo 0.00 1.00 1077 | 17 %
- ¥ | 0.0 0.00 1.00 1134
| z 0.0 0.00 1.00 110.4

The reported uncerlainty of measurement is staled as the standard uncerlainty of measurement

multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

* The uncertainties of MermX, ¥ Z do nol affect the E-Reld eenasinty inside TSL (see Pages § and 8),
® Mumenical lineanizaton parametar: uncartanty ra requred

F Uncamainty i determined using the max. deviation fiom Iinear respanse apphing rectangular dissibulion and i expressed for e squana of the
figld wvalus,

Cenlificale Mo: ES3-3225_Jan12
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L6AREV70UW | 2503A-REV70UW

ES3IDV3- 5N:3225

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3225

Calibration Parameter Determined in Head Tissue Simulating Media

January 11, 2012

Relative Cnndur.ﬂvh Dapth Unet.
f[MHz) ~ Permittivity " {Sim}F _ConvF X | ConvFY | ConwFZ | Alpha {mm] (k=2} |
| 750 41.9 0.89 £.42 £.42 5.42 0.27 204 | $120%
Q00 41.5 0.a7 6.06 6.06 6.06 0.35 1.74 +12.0%
810 0 400 | 140 323 5.23 5.23 0,73 1.21 t120% |
1950 40.0 140 4.56 4.98 4.98 0.58 1.41 +120%
2450 3.2 180 4.50 4.50 4.50 .78 1.6 +12.0%
2600 9.0 1.96 4.32 4.32 4.32 0.77 1.32 +120% i

 Frequency walidity of £ 100 MHz anly applies for DASY vd.4 and higher (see Page 2), alse |i is resticied bo 2 50 Mz, The uncerainly is the RSS

of the ConvF uncarainty at calbrafion frequency and the uncertainty for the Indicated Trequency band.

" At freguencies below 2 GHZ the valdily of issue parametans (¢ and o} can be relaxed to+ 10% ¥ liquid compensation famua is appded 1o
measured SAR values. Al fraguencies abowa 3 GHz, the validity of tissua perametars (e and o} s restricied o £ 5% The uncestainty is tha RSS of

thip CorvF uncertainty for indicated targel tissus parameless

Certificate No: ES3-3225_Jan12

Page 5 of 11
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February 02 — March 6 , 2012

Test Report No

RTS-5992-1203-12

FCC ID:

L6AREV70UW | 2503A-REV70UW

ICID

ES30VE- SN:3225

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3225

Calibration Parameter Determined in Body Tissue Simulating Media

January 11, 2012

| fiMHz)® p.ﬂ'ﬂ.'.':fw “?m v ConvF X | ComvFY | ConvFZ | Alpha ?:nﬁ 'q'lu:ﬁz'i
750 55.5 0.96 6.27 6.27 B.27 0.36 174 | £120%
900 | 850 | 105 B.0T 6.07 B.O7 029 | 202 | £120%
1810 53.3 1.52 492 492 492 0.50 157 | £12.0%
1950 53.3 1.52 4.87 4.87 4.87 059 | 149 | 2120%
2450 527 1.85 4. 30 4.30 .30 .68 1.16 £120% |
2600 52.5 216 412 412 412 | 08B0 | 099 | #120%

¢ Frequency validity of £ 100 MHz only spplias for DASY w44 and higher (sea Page 2}, else it is resiricted 1o £ 50 MHz. The uncertainty is tha RSS

of W ComF uncerlainty at calibealion frequancy Bnd the uncariainty (or the ndicated fFequeney band

" AL requencies below 3 G, e validity of fsue paremeters (cand o) can be relaed 1o £ 10% i liquid compersasion farmula is apolied o
maasuned SAR valies. Al frequencies above 3 GHZ, Ihe validdy of issue paramelers (o and o) is restncted o 2 8%, The uncedanty is this RS of

the Cony¥ uncaranty for indicatled targel tissua paramatars,

Cartificate Mo: ES3-3225_Janiz
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ESI0OVI- 5M:3225

Frequency response (nonmalized)

15

January 11, 2012

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

14

12

104 . - . ek
094 = 1

BT

Y SR SO SRS SR

o5

Uncertainty of Frequency Response of E-field

Cerlificate Mo: ES3-3225_Jan1z2

Page 7 of 11

: £ 6.3% (k=2)
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Andrew Becker February 02 — March 6 , 2012 RTS-5992-1203-12 L6AREV70UW | 2503A-REV70UW
ESI0VI- SNa225 January 11, 2012
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM =1800 MHz, R22
sk Lt
1 lt”:IET o4 pE o8 " e " ‘Ii"‘:ll-'u:.lI na -:h;u.:--e

= C ) s

Fhe N

Ted x

L

Tet s

ns

lac o I--A_Iil].

:F!-ﬁ- iz

z'.di'?'d-u-

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

Certificate MNo: ES3-3225_Jan12 Page § of 11
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Andrew Becker

February 02 - March 6, 2012 RTS-5992-1203-12 L6AREV70UW

2503A-REV70UW

ES30V3I— 5M:3228

January 11, 2012

Dynamic Range f(SARnead)
(TEM cell , f = 900 MHz)

Input Sigral [uWv]

PN NN S S I EESF ¢ S U 38 £ NS

B
10° 107 107 10‘ 1o 1o
SAR [rnw.rcm ||
.| | .
X pam * not Eﬂ(jlﬂ‘l!-il!d ki cofpEated
L] . L
¥ not compensated Z compensatsd £ ot compersated

2
% E‘I il
g ¥ P .
w ; *-7 i
2 i Ll | i | ]
10-# 10= 10! 108 101 102
SAR [mWicm3d]
] —* 2
X companseated X not compensated ¥ compeneated
[*] .| _*
¥ not cempansated £ cormpensated £ mat compensated
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
Certficate Mo: ES3-3225_Jan12 Page 9of 11
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ES3DV3- BM:3225 January 11, 2042

Conversion Factor Assessment

f = 900 MHz WGELS RS (H_comF) f= 1810 MHz WGLS R22 (H_convF)
4o | 1
| i
| =
a1
e
| X
E &~ | ;
g [ =
z | .
# 3
ol
10
.
[ i = ¥ ] = [+ o 5 L] 1% o = un ) &0
g lmmj Pl
| * EX .
anaytoal e Py mawamd
Deviation from Isotropy in Liquid
Error (&, ), f =900 MHz
1.0
08 -
0.5
e 0.4
g 02
é 0.0
0.2
-0.4
0.6
0.8
1.0
0
a0
0
1.0 -08 08 ©4 -02 00 02 04 06 O0& 10
Uncertainty of Spherical Isctropy Assessment: £ 2.6% (k=2)
Certificate Mo: ES3-3225_Jan12 Pape 10 of 11
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ES30DWV3- 5N:3225 January 11, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3225

Other Probe Parameters
Saensor Arrangement Triangular

| Connector Ange_{-“T Mot applicable
Mechanical Surface Detection Moda anablad
Oplical Surface Detection Mode disabled
Probe Owerall Length 337 mm
Probe Body Diameter - - | A0 mm |
Tip Length 10mm |
Tip Diameter - T dmm
Probe Tip to Sensor X Calibrafion Point 2 mm
Probe Tip to Sensor Y Calibration Point 2 mm
Proba Tip o Sensor Z Calibration Point ] “Zmm |
Recommeanded Measurement Distance from Surface 3 mm

Carlificate No: ES3-3225_Jan12 Page 11 of 11
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Andrew Becker February 02 — March 6 , 2012 RTS-5992-1203-12 L6AREV70UW | 2503A-REV70UW
Calibration Laboratory of S, Schwoizarischar Kailbriordionst
Schmid & Partner % g Barvica ssae a¥isicnnege
Engineering AG T g Senio svizen di tarsturs
Zoughausstrasse 43, B004 Zurich, Bwitzerland i{"qﬁ\‘*f Swiss Calibration Service

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

Clent

Acereditation Ne.: SCS 108

Cortificate No: ET3-1644_Nov11

[CALIBRATION CERTIFICATE _

: et -"i LT

Obgect

Calibealion procedurez)

Calibeation date:

I l-.-;H-.

ET3DVE - SN:1844 . .

November 15,2011

Calibeation Equiprmend used (MATE eritical far calibralion)

PR SE Rl o e

| Prmary Standarss

D

This calibration carlificate documents tha racaabilty 1o national standards, which realza tha physical unils of measwamants (56
Tha measuremants and the uncenalnties with confidence probabilly ara given on the follosng pages and are pan ol the carificate

Al calibrations have bean conducied in the closed laboriory facility: environment tpmperaders (22 & 3)°C and humidity < 70%.

Ci Cuate {C‘.'Il'!ﬁ:ﬂ N

Pewst metar E44138 CB41I0zaTE 1 armeett o 2170137 Atz
Power sengor EA4124 Y4 1498087 31-Mar-11 (No. 217-01372) | apr1z |
[ Rotorance 3 8 Aenustor | Sh 52054 (35| b actt o 2701308 gtz |
| Refatence 20 dB Aerualor | SN: SS086 [208) 20-Mar-11 {No. 217-01387) Apr-12
, |
| Reference 30 dB Atenualor | SM: 55128 (304 28-Mar-11 {No. 217-01370) Aoe-12
Relerence Prooe ES3OVE SN 3013 20-Dec-10 Mo, ES3-3013_Dectl) | Dee-11
| DaEs SM; 654 3May-11 (Mo ODAE4-E54_Mayl1) May-12
Secandary Standards o Check Date {in house] Scheduled Check |
| RF generator HF BB4BC USH42U01700 4-ALg-59 (in house check Apr-11) | In house check: Apr-13 |
| Metwork Analyzer HF BTS3E | US37390585 | 1B-Det-01 (in nouss check Oet-11} in houss check- Oct12 |
Nama Funciion ]
Catbrated by: dedon astratt ¢ - Aaborstry Techniclan
(THE B gt A A
!Mprmadby Katja Pokonss -

Thls caliration canficais ahall nat be regroduced excegl in lu_ll wﬂh:-ul wwritlan approval of tha f the labaratory.

Canificata Mo: ET3-1644_Mov11
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Author Data
Andrew Becker

Dates of Test Test Report No FCC ID: ICID

Calibration Laboratory of x"@},, Bchweizerischer Kallbrlerdienst

Schmid & Partner % Service suisse d'stalonnage
Engineering AG 2 ,?—._,Q' = Servizin svizzere di taratura

Zeughaussirasse 43, 8004 Zurich, Switzerland £ r’ﬁ‘,‘ Swiss Calibration Service

hegrediied by Me Swiss Accradiaton Service [SAS) Accreditation No.: SCS 108

The Swiss Accreditation Servica is one of the signatories to the EA

Multitateral Agresmant for the recognition of calibration certificates

Glossary:

TSL tisgue simulating liquid

NORM Y.z sensitivity in free space

CoanvF sensitivity in TSL ¢ NORMx,y, 2

DCP diode compression point

CF crest factor (1iduty_cyche) of the RF signal

AB C modulaticn dependent linearization parameters

Paolarization o i ratation sround probe awis

Polarization 3 & rotation around an axizs that is In the plane nomal to probe axis (et measurement center),

ia, & = 0is normal to probe axis

Calibration is Performed According to the Following Standards:

a)

b)

IEEE Std 1528-2003, "IEEE Recommanded Practice for Determining the Peak Spatial-Averaged Specific
Absorplion Rate (SAR) in the Human Head from Wireless Communscations Devices: Measurament
Techniques”, December 2003

IEC 62208-1, "Procedure 1o measura the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 200 MHz o 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

NORMx .2 Assessed for E-field polanzation 8 = 0 {f = 900 MHz in TEM-ceali; f > 1800 MHz: RZ2 wavaguide).
MNORMx .z are only intermediate values, i.e., the uncertainties of NORMx .z does not affect the E=-field
uncartainty inside TSL (see below ConvF).

NORMNxy.z = NORMx y.z * frequency_respanse (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later tham 4.2, The uncertainty of the frequency responss is included
in the stated uncartainty of Canef.

DCPx y 2 DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal {no uncerainty required). DCP does not depend on frequency nor media.

PAR: PAR is the Peak lo Average Ralio that is not calibrated but determined based on the signal
characteristics

Axy, 2 Bxy,z; Cxy,z, VB v,z A, B, Care numearical linearization paramelers assessed based on the data of
powes sweep for gpecific modulation gignal. The parameters do not depend on frequency nof media, VR is the
maximum calibraticn range expressed in RMS voltage across the diode.

ConvF and Boundary Effect Parameters: Assassad in flal phantom using E-field (or Temparature Transfer
Standard for { = 800 MHz) and inside waveguide using anabylical field disiributions based on pawear
measurements for f = 800 MHz, The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameiers are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx, v,z * CanvF whereby the uncertainty corresponds to that given for ComvF. A freguency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to £ 100
MHz.

Sphercal isotropy (3D deviabion from isofropy): in a field of low gradients realized using a flal phantom
exposed by a patch antenna.

Sansor Offsak The sensor offset cormespands to the offset of virtual measurement center from the probe fip
{on probe axis). Mo lolerance required.

Cedificale No: ET3-1644_MNavil Paga 2 of 11
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ET30VE — SN:1644

Cartificate No: ET3-1644_ Mowi 1

Movember 15, 2011

Probe ET3DV6

SN:1644

Manufactured:

Calibrated:

Calibrated for DASY/EASY Systems

November 7, 2001
Movember 15, 2011

{Meta: non-compatible with DASY 2 systam!)
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1644

Basic Calibration Parameters

Movembear 15, 2011

Sensor X Senser Y Sensor Z Une (k=2)
Norm (uviivimy” 1.71 1.97 1.98 +10.1%
DCE (mv)" E! 98 4 _e8f |

Modulation Calibration Parameters . .
uiD Communication Syslem Mame PAR A B c | VR Une"
dB dB dB my (k=2] |
10000 oW 0,00 x .00 0,00 1.00 1404 2.2 %
Y .0tk 0.{ 1.00 1186
Z .00 0.0 1.0 1455

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 o a coverage
i_prﬂhabllihl' of approximately 95%,

* Tha uncerlainbas of Komx, ¥,2 do not sffect the E*-field uncenainty inside T5L (see Pages 5 and 6).
. Ml.nlal'bul lirgan zalion patameter: uncedainty nod regquired

* Lincartainty 5 datarmined using tha max, deviaton from énear responsa applying rectangular distibution and is eepressed for the souarna of the
Tk walue.

Carlificale Mo, ET3-1844 Mo
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Author Data

Andrew Becker

Dates of Test

February 02 — March 6 , 2012

Test Report No

RTS-5992-1203-12

FCC ID: ICID

L6AREV70UW | 2503A-REV70UW

ET30WE- SM: 1644

Movember 15, 2011

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1644
Calibration Parameter Determined in Head Tissue Simulating Media
i Relative Canductivity I [ Depth TUnet
L 1iMHz) " | Permittivity {8'm)" | ConvFX | CowFY | ConwF2Z | Alpha [mien) k=
750 | 41.9 __Dae 628 G628 | BZE | 0BT | 188 | +120% |
00 #1.5 0.97 5.96 5.96 5.96 072 1.88 +120% |
‘_mm__ 40.0 140 | 510 510 510 | 063 | 236 | +12.0%
| [
2450 38.2 1.60 4.34 4.34 434 | 089 1.73 +12.0 %

* Frequancy validity of 2 100 MHz only apphes for DASY wi 4 and higher {see Paga 2), alse il Is restrictad 1o + 50 MHz. The uncarisinly s ihe R55

of the ConvF uncenainly al ealibration Seguency and e unserlainty for e ndcaled requency band,

" AL frequencies balow 3 GHe, the validity of issue parametens (o and o) can be retaxed 1o & 10% If guid compensation foarmula is applied to
measured SAR values. Al requencies above 3 GHz, the vakidity of lisaue parameters (o and o) i raslriclsd o = 5% The uncetairty is ha RES af
the: ConyF uncedainty for indicaied larget lissue paramalors

Certificata Mo: ET3-1644_Movwi1

S S o

Fage 5of 11
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ET3DWVE- SN 1644 MNovember 15, 2011

DASY/EASY - Parameters of Probe: ET3DV6- SN:1644

Calihratinn Parameter Determined in Body Tissue Simulating Media

Relative | Conductivity Depth Unct. |
f[MH:J | Permittivity® | (Sim) " ConvF X | ConvF Y | ConvF 2 1 Mn-hl fmm) | (k=2]
750 55.5 0.96 6.18 6.18 6.18 ! 186 | +120% |
@00 | 550 105 | 582 | 582 592 | 081 | | 226 | +120%
: Y : - _
1810 533 | 182 4.69 469 | 489 | 085 | 260 | £120% |
| 2450 527 | 185 4.14 ata | ata | 100 | 137 | £120% |

© Fraguancy validity of + 100 MHZ onily apphes for DASY vid and higher {s8e Paga 2), alse il is resiriclad 1o £ 50 MHE. The uncertsnty is the RES
of the ConvF uncerainty @ caliration frequency and the uncetainty for the indcated freqeency band.

F i Frequencies below 3 GHz. the validity of tssus parsmeters (= ard @) can be relaxcd t5 £ 10% it Iqud compansation ioemua is applied to
maasured SAR values, Al frequencies abave 3 GHz, the valldity of tissue parameters (¢ and ) is resiricted to £ 5%. The uncertainty is the R55 of
ihe ConF uncaaanly lor indicated langel Basue paramelans,

S —

Certiflicate Mo: ET3-1644_Novid
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ETIDVE— SN 1644

Certificate No: ET3- 1644 _MNov11

esponse (normalized)

Frequency r

Frequency Response of E-Field

{TEM-Cell:ifi110 EXX, Waveguide: R22)

Movember 15, 2011

ERE

T T A

@
B

-
(5]
—

] =] — =
o2 L] [=] =t
e

.

o
=
ARRERELAERRW

06+

F

=
00

I L1 I_:_J 11 | 11

f [MHz]

2 R

1000 1500 2000 2600

Uncertainty of Frequency Response of E-fleld: £ 6.3% (k=2)

3000
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ETIDVE- SN: 1644 Nowvernber 15, 2011

Receiving Pattern (¢), 3 = 0°

=600 MHz, TEM =1800 MHz R22
N > . - . T . .
Tutt X ¥ & Tek X ¥ F

=

= 0o

5 |

s S
[ R N T WO N ST} _..E_-_I_= e IR TR N S SRS U Wy - J
150 -1he 4 g e 00 e
Roll []
[ ] L] §
|-.D'Hin £ DTi]-L- M.‘iﬁ’H.- IEU'J'I-'JI-
Uncertaimy of Axial lsotropy Assessment: £ 0.5% (k=2}

Cerficate Mo: ET3-1644_Mow11 Page 8 of 11
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Andrew Becker

February 02 — March 6 , 2012

RTS-5992-1203-12 L6AREV70UW

2503A-REV70UW

ETIDVE— SM: 1644

Movember 15, 2011

Dynamic Range f(SARcad)

(TEM cell , f = 300 MHz)

10:
I._.. e
|
|
10 -|___ i
= F .
=) !
E =
L (B R
g 0
E Lo
£ | -
02
10"
1004 1 . . ~
10 1+ 10’ 1 10 10¢
SAR [mWWicm3]
| L | L
X compensated X not compensated ¥ compensated
] o] X3
% not compensated Z compensated Z mot compensated
o
n
g
I'.J -
SAR [mWicm3]
LN _& | &
X componsated X not com pensared ¥ compensated
|| _* _*
¥ nol cormnpensaled Z compensated 7 nol comaensated
Uncertainty of Linearity Assessment: 0.6% (k=2)
Carlificate Mo ETI-1644_Mowv11 Page % of 11
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ETIDVE— SM: 1644

Nowvernbaer 15, 2011

Conversion Factor Assessment

f= 750 MHz. WGLS B9 (M_convE} = 2450 MHz WGLS R22 (H_com#)
% 41
30 =
a0
4 £
i
" N
ap- - - - (iR - - i T
=] 1 n t.::-\.. 40 i L1 1] ] L . -:‘:-\. =] b il ¥ Ll
® | ! " W | Pl -
wrioe B sndizn e
Deviation from Isotropy in Liquid
Error (§, 4), f = 900 MHz
C
=
o
-
& .
-0 -08& 06 -04 02 00 02 04 06 08 1.0
Uncartainty of Spherical lsotropy Assessmant: £ 2.6% (k=2)
Certficate Mo: ET3-1644 Nowvi Paga 10 of 11
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ETADVGE— SM:1844

Moeamiber 15, 2011

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1644

Other Probe Parameters

| Sensor Arrangement " Triangular |
Connector Angle () Mol sq:u:llil.",stl:ll'-n:a_‘j

L'_Mem_é-r'flcal Surface Detection Mode I

| Oplical Surface Detection Mode enahled

| Probe Cverall Length T AT mm
‘Probe Body Diameter - 10 mm

| Tip Length 10 mm

| Tip Dismater 6.8 mm I
Probe Tip to Sensor X Calibration Point 2.7 mm |

i Prabe Tip to Sensor Y Calibration Paint 2.7 mm
Prabe Tip ta Sensor £ Calibration Point 27 mm |

“Recommanded Maasurement Distance from Surface 4 Tli

Cadificate Mo: ET3-1644_Mowii
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Calibration Laboratory of {.t“'“:'_"f""""/,; Schweizerischer Kalibrisrdienst
Schmid & Partner —— Y Service suisse d'élalonnage
Engineering AG > ,_;_-:H--\q,ﬁ:3 Servizio svizzera di taratura

Zeughaussirasse 43, 8004 Zurich, Switzerkand ,', f )
™

Swiss Calibrallon Service

Accradited by the Swiss Accraditation Sarvice (SAS) Accreditation No.: SCS 108

The Bwiss Accreditation Service i oneé of the signatories lo the EA
Multilateral Agreement for the recognition of calibration cerlilicates

cient  RATS {RIM Testing Services) Certificate No: DB35V2-446_Jan11

CALIBRATION CERTIFICATE

Otject DB35V2 - SN: 446

Calibration procedure(s) m CﬁL—ﬂs.\I'B

|

Calibration date: January 21, 2011

Calibration procedure for dipole validation kits

| This calibration cedificate docurnents the traceability to national standards, which realize the physical units of measwemants (S1).

| The measurements and the uncertginties with confidence prolxabdity are given on the Tollowing pages and are part of ihe cenlificats

Al calibrations have been conducted in the closed |aboratony facility. envronment e perature (22 = 3)°C and humidily < 70%.

Calibration Equipmeant wsad (MATE critical for calibration)

_Schaduled Calibration

Oct-11
Qct11
Mar-11
bar-11
Apr-11
Jun-11

Schaduled Check

Primary Standards ~ Io# Cal Date {Cerificate Mo.}

Powar meter EPM-4424 GBIT480704 06-Ciot-10 (Mo, 21701 266)

Power sensor HP 84814 LI537252783 06-Cct=10 {Mo. 217-01266)
Relerence 20 dB Aleruston SM: 5088 (20g) a0-Mar-10 (Mo, 217-01158)
Type-M mismatch combination SN 50472 1 OB32T 30-Mar-10 (Mo, 217-01162)
Rafarence Probe ES30V3 SM: 3205 30-Apr-10 (Mo, ES3-3205_Apr10)
DAE4 SM: 601 10-Jun=10 (Mo, DAE4-G01_Junidy
| Secandary Standards _|ID# B Gheck Dale (in house)

Power sengor HP B4B1A MY41002317 18-0et-02 (Im house chack Cel-09)
RF generator RES SMT-06 100005 4-Aug-98 {im house check Oot-0d)
Natwark Analyzar HP B753E US3ITIN0EA5 54206  18-0ot-01 {in house chack Oct-140)
! Mame Fumchan

Calibrated by: Dimce iliey ' Laboratory Technician
| Approwed by Katja Pokovic Technical Manager

In hause check: Oct-11
In house check: Oct-11
In houssa chack: Oct-11

Signature

0%
-

lasued: January 21, 2011

g calibration cerificate shall not be reproduced sxcept it full without wetten approval of the laboratory.
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Calibration Lﬂbﬂl'atﬂl'? of {{“r@?hp S  Schwelzerischer Kallbrierdienst
Schmid & Panner iﬁ ¢ Sarvice sulsse d'étalonnage
Engineering AG T Servizio svizzers di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland iﬂﬁyhs S Swiss Calibration Service
i ot
Aceredited by the Swiss Accreditation Sarnvice [SAS) Accraditation Mo.: SCS 108

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

Glossary:

TSL tissue simulating liquid

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

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: 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
Electromagnelic 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:
s 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.

¢ Anfenna 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
paraliel to the body axis.

s Feed Point Impedance and Return Loss: These paramelers 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 uncertainty required.

+ SAAR 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: DB35V2-446 Janii Page 2ol 6
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February 02 — March 6 , 2012

Test Report No

FCC ID: ICID

RTS-5992-1203-12 L6AREV70UW | 2503A-REV70UW

Measurement Conditions
DASY systern configuration, as far as not given on page 1.
DASY Version DASYS V52.6
Extrapolation Advanced Extrapolation
Phantam Maodular Flat Phamtom V4.9
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency B35 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applisd.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 415 0.90 mhaim
Measured Head TSL parameters (22.0+0.2)°C A.3+6% 0.89 mho/m £6 9o
Head TSL temperature during test {218=202)°C -
SAR result with Head TSL
SAR averaged over 1 cm” {1 g) of Head TSL Condition
SAR measurad 250 mW input power 238 mW /g
SAR nermalized narmalized o W 9.56 mW /g
SAR for nominal Head TSL parameters normalized to 1W 9.63 mW /g = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g} of Head TSL sondition
SAR measured 250 mW input power 1.56mW /g
SAR normalized normalized o W 624 mW /g
SAR for nominal Head TSL parametars normalized o W 6.27 mW fg + 16.5 % (k=2)

Conificate Mo: DB35V2-446_Jan11
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed point 498102 -T7.7 [0
Retum Loss -22.2dB
General Antenna Parameters and Design
| Electrical Delay (one direction) | 1.386 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 semingid coaxial cable. The center conductar of the feeding line is directly connected to the
secand arm of the dipola. The antanna is tharefore short-cireuited for DC-signals.
Mo excessive force must be applied to the dipola arms, because they might bend or the soldered connections near tha
feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

Qctober 24, 2001

Ceriificate No: D&35V2-446_Jant1
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Dates of Test Test Report No FCC ID: ICID

DASYS Validation Report for Head TSL

Date/Time: 21.01.2011 10:18:05
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DE35SV2; Serial: D835V2 - SN:446

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

Medium: HSLS(O0

Medium parameters used: = 835 MHz; o = 0.89 mho/m; &, = 41.2; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS Conliguration:
+  Probe: ES3DV3 - SN3205; ConvF(6.03, 6.03, 6.03); Calibrated: 30.04.2010
+  Sensor-Surface: 3mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 10.06.2010
+ Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001
«  Measurement SW: DASYS2, V52.6.1 Build (408)

» Postprocessing SW: SEMCAD X, VI14.4.2 Build (2595)

Pin=250 mW /d=15mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Mecasurement
grid: dx=53mm. dy=3mm, dz=5mm

Reference Value = 57426 Vim: Power Drift = 0,04 dB

Peak SAR {extrapolated) = 3.600 Wikg

SARI1 g) = 2.29 mW/g; SAR(10 g) = 1.56 mW/g

Maximum value of SAR {measured) = 2.790 mW/g

0dB = 2.79%mW/g

Carificate No: DB35V2.446_Jan 11 Page 5 of &
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of

i :\ \‘_‘\:5,, % Schweizerischer Kalibrierdianst
Schmid & Partner iﬁ Service suisse d'étalonnage
En gineering AG T3 Servigio svizzero di laratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 2 !ﬁ\{‘ Swiss Calibration Service
L P
Accredited by the Swiss Accreditation Senvice (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories o the EA
Multilateral Agreement for the recognilion of calibration certificales

RTS (RIM Testing Services)

Clignt

Certificate No: D1900V2-545_Jan11

|CALIBRATION CERTIFICATE

D1900V2 - BN: 545

Obiject

Calioration procedursds)

QACAL05.vB -
Calibration procedure for dipole validation kits

| Cafibration data:

January 13,2011

This calibration cemilicale docurnends the Iraceability to national standards, which realize the physical units of measurements [S1)
The measurements and the uncertainbes with confidence probability are given on the following pages and &re pan of e celdicate.

| All calforations have been conducted in the closed laboratory facility: environment temperature (22 = 3)°C and humidity < T0%.

| Calibration Equipment used {METE critical for calibration]

| Prifnary Standards o # Cal Dale [Certificale No.) Schedulad Calibration
Power matar EPM-4424 GBIT4B0T04 06-0ct-10 (Mo, 217-01268) Oct-11
Power sensar HE B481A US37292783 0E-0ct-10 (Mo, 217-01 268) Q=11
Referance 20 dB Attenuatar S 5085 (20g) 30-Mar-10 (Mo, 217-01158) Mar-11
Type-N mismatch combination SM: 5047.2 / 06327 B0-Mar-10 (Ma. 217-01162) Mar-11
Retargnca Probe ES30VI SMN: 3205 30-Apr-10 (Mo, ES3-3205_Apri0) Apr-11
DAE4 SN: B0 10-Jun-10 (Mo, DAES-B01_Jun10) Jun-11
Sacondary Standards I # Chack Date (in house) Scheduled Chack ]
Power senaor HP Ba&1A BIYd1092317 18-0c1-02 (in house check Oct-09) In house check, Qc-11
RF ganarator AAS SMT-06 100005 A-Aun-99 (in housa check Oct-0G) Im housme check: Oct-11
Nebanrk Analyzer HP B753E USITIF0EEE 54208 1B-0ct-01 (in house check Oct-10) In house check: Oct-11
Mame Function Signatura
Calibrated by: Dimca Ray Laboratany Tachnician i @ m
| Aproved by: Katia Pokowo Tochnical Manager : ,é% g‘

ETIHS calibration carificate shall nol be reproduced axcepl in ull withou? wiitlen approval of the labaoratory.

lzsued: January 14, 2011

Cernificate No: D1200V2-545_Jan11
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Calibration Laboratory of a8, Schwelzerischer Kalibrierdienst
Schrid & Partner = Service suisse d'étalonnage
Enginae I‘il"lg AG s Servizlo svirzere d| taratura
Zeughausstrasse 43, B004 Zurich, Switzerland ‘¢ﬁf Swiss Calibration Service
Accredited by the Swiss Accraditation Senvice (SAS) Accreditation Ne.. SCS 108

The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:
a} |EEE Std 1528-2003, “|EEE Recommended Practice for Determining the Peak Spatial-

b)

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, December 2003

IEC 82209-1, "Procedura 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
Paortable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 85

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 liguid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Returmn Loss ensures low
reflected power. No uncerainty required.

Electrical Defay: One-way delay between the SMA connector and the antenna feed point,
Mo 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 V52.6
Extrapolation Advanced Extrapolation
Phantom Madular Flat Phartom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
| Frequency 1900 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameaters 20°C 40.0 1.40 mha'/m
Measured Head TSL parameters (220202 °C 3B5 6% 1.43 mhoim & %
Head TSL temperature during test 21.2202)°C — -
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Candition
SAR measurad 250 mW input power 102mW /g
SAR normalized mormalized to 1W A40.8 mW /g
SAR for nominal Head TSL paramaters normalized to 1W 40.0 mW /g = 17.0 % (k=2}
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measurad 250 mW input power 526 MW /g
SAR normalized normalized to 1W 21.0mW i g
SAR for nominal Head TSL parameters nomalized to 1W 20.8 mW /g = 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL
Impadance, transtormed 1o fead paint 50810+ 180
Relum Loss - 34.4 dB
General Antenna Parameters and Design
- Ejectrrcal Delay (one direction) 1.199 ns

After long tarm usa with 100W radiated powear, only a shght warming of the dipole near the feadpoint can ba maasurad,

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

Mo excessive force must ba applied to the dipele arms, because they might bend or the solderad connections naar the

feedpoint may be damaged.

Additional EUT Data

Manufaciured by

SPEAG

Manufactured on

Navemnber 15, 2001
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DASYS Validation Report for Head TSL

Test Laboratery: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: DI1900V2; Serial: DI900V2 - SN:545

Communication System: CW, Frequency: 1900 MHz; Duty Cycle: 1:1
Medium: HSL U12 BB

Medium parameters used: £= 1900 MHz; o = 1.43 mho/m; g, = 386, p =
Phantom section: Flat Section

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

DASYS Configuration:

= 1000 kg/m®

Probe: ES3DV 3 - SN3205: ConvF(5.09, 5.09, 5.09); Calibrated: 30.04.2010

Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 10,06,2010

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

Measurement SW: DASYS52, V52.6.1 Buld (408)

Postprocessing SW: SEMCAD X, V14.4.2 Build {2595)

Date/Time: 13.01.2001 14:52:49

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=3mm, dy=5mm, dz=5mm

Reference Value = 98.053 Vim; Power Drift = (.03 dB
Peak SAR (extrapolated) = 18.648 Wike

SAR(1 g) = 10,2 mW/g; SARI(10 g) = 5.26 mW/g
Maximum value of SAR (measured) = 12,743 mW/g

= “4.50

r.2n

-10.80

-14.40

-18.00

0 dB = 12.740mW /g
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Test Report No FCC ID:

RTS-5992-1203-12

L6AREV70UW

ICID

2503A-REV70UW

Impedance Measurement Plot for Head TSL
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Calibration Laboratory of : w,

Schmid & Partner i
Engineering AG

Zeughausstrasse 43, B004 Zurich, Switzertand

Aocredited by the Swiss Accredilation Serdce (SAS)
The Swiss Accredilalion Service is one of the signatories 1o the EA
Multilateral Agreament for the recagnition of calibration certificates

Caliraton date:

Calibration procedure(s)

LT

.‘.-

Schweizerischer Kalibrierdienal
Sarvice sulsse d'étalonnage
Sarvizip svizzero di taratura
Swiss Calibration Service

Accreditation Na.: SCS 108

cartficats No; D2450V2-747_Nov11

This calibraticn certificate documants the traceability %o naticnal standards, which realze the physical units of measurements {51
The maasurements and tha uncartaindies with confidence probability ane given on the following pages and are part of the cartificate,

| Al calibrations have been contucted in the clased labomatory tssility: ervironmant temparature (22 + 3)°C and humidity < 70%.

Calibration Equiprmant used [MATE crtical for calibeation)

Primary Standards 0 1l Cal Date (Certiticata Moy Scheduled Calbration
Power meler EFL-4424 GBITIA0TI4 0E-Oct-11 {Ma. 217-01451) Qet-12
Power senaor HP B481A US3IT282TES 05-0ct-11 {MNo. 217-01451) Q12
Aafarence 20 dB Attanuaior SN; S0BE (209) 20-Mar-11 {Mo. 217-01368) Apr-12
Type-N migmabsh cambination SMN: 50472 7 DEIZT 28-Mar-11 [Ma. 217-01371) Apr-12
Aaference Probe ES30VI BM: 3205 25-Apr-11 {No. ES3-3205_Apri1) Apr-12
DAES SM: &1 Od-Jui- 11 [Mo, DASL-801_Jul11) Jul12
Secondary Standards [} Check Date {in houss) Scheduled Check
Power sensor HP B4814 MY41082317 1B-0ct-02 {in house check Oal-11) In house check: Oel-13
AF genarator AES SMT-05 100005 O-Aug-29 {in house check Oct-11) In housa chack: Oct-13
Mabwork Analyzar HP BTS3E LISI7I0SES 54206 1B=0e-01 {im howse check Oal-11) In housa chsck: Oct-12
Mama
Galibrated by: dmion Kastrenl
Approved by mm .
Issuad: Movember 8, 2011
This calibration certificate shall not be raproduced except in ful without writien approval of the laboratory ) . |
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Calibration Laboratory of ﬁsq"\‘ﬁ:ff A Schweizerischer Kalibriesdianst
Schmid & Partner iﬁ& Service suisss d'étalonnage
Engineering AG 7 Servizio svizeero di tarabura
Zeughaussirasse 43, 8004 Zurich, Switzerland 'fz”':;:: P Swiss Calibralion Service
ilan!
Accredited by the Swiss Accrediation Sanvica (SAS) Accreditation No.: SCS 108

The Swiss Aceraditation Service ks one of the signatories to the EA
Muititataral Agresmaent for the recognition of calibration cerlificates

Glossary:

TSL tissue simulating liquid

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

Calibration iz Performed According to the Following Standards:

a)

b)

c)

IEEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Avaraged Specific Absorption Rate (SAR) in the Human Head from Wirsless
Communications Devices: Measurement Technigues®, December 2003

IEC 62208-1, "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 Infermation for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure fo Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4/5 Systern Handbook

Methods Applied and Interpretation of Parameters:

Measurament Conditions: Further details are available from the Validation Report 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 Point Impedance and Retumn Loss; These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance staled is transformed from the
measurement at the SMA connector to the feed point. The Retum Loss ensures low
reflected power. No uncertainty required,

Electrical Delay: One-way delay between the SMA connector and the antenna feed paint.
Mo 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 al the antenna
connactor,

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

naminal SAR result,

Cerificate No: D2450V2-747_Mov11 Page 2 of 6
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Measurement Conditions
DASY system configurabion. as lar as nol given on page 1.
DASY Version DASYS V5282
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phaniom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The tollowing parameters and calculations were apphed.
Temparature Permittivity Conductivity
MNominal Head TSL parameters 220°C 30.2 1.80 mha'm
Measured Head TSL parameters (22.0£0.2) °C T 6% 1.84 mha'm = 6 %
Head TSL temperature change during test <05°C e -
SAR result with Head TSL
SAR averaged over 1 cm” {1 g) of Head TSL Canditian
SAR measured 250 mW input power 138mW /g
SAR for nominal Head TSL paramaters rarmalized to 1W 54.1 mW f'g 2 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL caondition
SAR measurad 250 mW input power 639 mW /g
SAR for nominal Head TSL parameters normalized fo 1W 25.3 mW /g = 18.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed paint E2E0+130
_Fbeh,lrn Loss -31.2dB
General Antenna Parameters and Design
Elecirical Delay (one direction) i 1.161 ns

After long term wse with 100W radiated power, only a sight warming of the dipole near the feedpoint can be measwred.

The dipole is made of standard semingid coaxial cable. The center conductor of the feading ling is directly connected to the
second anm of the dipole. The anténna is therefore shor-circuited tor DC-signals.
Mo excessive lorce must be applied to the dipole arms, because they might bend or the scidered connections near the
feadpaint may be damaged.

Additional EUT Data

Fﬂnufacturad by

SPEAG

Manufacturad ory

Decamber 01, 2003
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DASYS5 Validation Report for Head TSL
Date: 09 11,2001

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V1 - SN: 747

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; o = 1.84 mho/m; & = 37.7; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/AEC/ANST Ca3,19-2007)

DASYS2 Configuration:
»  Probe; ES3DV3I - SN3205; ConvFi4.45, 445, 4 45); Calibrated: 20.04.2011
+  Sensor-Surface: 3mm (Mechanical Surface Detection)
» Elcctronics: DAE4 Sno01: Calibrated: 04.007.2011
«  Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Scrial: 1001]

« DASYS2 52.6.2(482); SEMCAD X 14.4.5(3634)

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

Reference Value = 102.1 Vim; Power Drill = 0.04 dB

Peak SAR (extrapolated) = 28853 Wikg

SAR(] p) = 13.8 mW/g: SAR(10 g) = 6.39 mW/g

Maximum value of SAR (measured) = 17.782 mW/g

0 dB = 17.780mW /g
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Impedance Measurement Plot for Head TSL
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