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Accrediled by the Swiss Accredilation Serace (SAS)
The Swiss Accreditation Service is one of the signatodes to the EA
Multilateral Agreement for the recognition of calibration certificates

Calibealion procedureds)

Calibration data:

| Calibration Equiament used {MATE criical for calitvation)

This calibration cenificate documents the fraceability to national standards, which rasliize e physical unis of massuremants (51}
Tha maasurerents ad the mmeatainties with confidence probability are given on he following pages and ane pal of the cerificats.

All calibralions have bean condwcted in the cosed laboralory faciity . endronmeant tamparaiurs (32 = 3)°C and humidity < T70%.

iy

This calibralion cerficate shall not be reproduced excapt in full without wiitten approval of the labaoratony.

Certificate Mo: ES3-3225_Jan12

[ Prirnary Slandards IO Cal Dale (Certificale Ne.) Schuduled Caibraton |
Puvwier meter EA4195 GB41Z93074 I1-Ma-11 (Mo, 21701372 Apr12
Pwer sansor E4A4124, MY 41408087 31-Mar-11 (Na_ 21704373} Apr12
Refersnce 3 03 Altenualor SN: 55054 (3} 25-Mar-11 (0. 217-01369) Apr12
Rsferance 20 dB Aflaruator | SM: 55086 (206] 20Mar-11 (No. 217 01367} Apra2
Referance 30 dB Aflenuaior | SM: 55120 (206) 20Mar-11 (No. 21701370} Apra2
Referance Prabe ESIOVZ_ | SN: 3013 25.0sc-11 (No ES3.3013 Dectt) | Doc12 -
DAE4 SN: 854 IMay-11 (Mo, DAEA-E5S May11) My 12
Secondary Slandands o Check Dats (in house) Echeduled Check
AF generator HP 85480 LE3E42U0H700 4-ALig-90 {in houss chetk Agr-111 In house eheck: Apr-13
Metwork Analyzer HP B7SIE | US37300585 1B-Oct-01 fin housa check Cet-11) I house chick: Cet-12
Calieated by: ot
e AL e -2k

lssued: January 12, 2012
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Glossary:

TSL tissue simulating liquid

MORM,y.Z sensitivity in free space

ConvF sensitivity in TSL F NORMx, v 2

DCP diode compression point

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

ABC madulation dependent linearization parameters

Polarization o g rotation around probe axis

Palarization & B rotation around an axis that is in the plane normal to probe axis (al measurement cemer),

i.e., 8 =0 iz normal to probe axis

Calibration is Performed According to the Following Standards:

a) IEEE Sud 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wirsless Communications Devices: Measurement
Techniques”, December 2003

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

Methods Applied and Interpretation of Parameters:

s NORMxy,z Assessed for E-field polarization 8 = 0 {f = 900 MHz in TEM-cell; { = 1800 MHz2: R22 waveguide).
MORM:x,y,2 are only intermediate values, Le.. the uncertainties of NORMzx, y.z does not affect the E*field
uncertainty inside TSL (see below ConvF).

= NORM(fx,y.z = NORMx, .z ° frequency _résponse (see Frequancy Respanse Chart). Thes linearization is
implemented in DASY4 softwara versions later than 4.2, The uncerainty of the frequency response is included
I the stated uncertainty of ConvF.

=  DCPxy.z DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no wncertainty 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 signa
characteristics

*  Axyr Bxyz Cayz VRey.z A B Care numerical linearization parameters assessad based on the data of
power swaep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the
maximum calibration range exprassed in RMS voltage across the diode.

=  ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transler
Standard for f = 800 MHz) and inside waveguide using analytical field distributions based on power
measuremeants for f > B00 MHz, The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depih) of which typical uncerainty values are given, These parameters are
used in DASY4 software to improve probe accuracy close 1o the boundary. The sensitivity in TSL comresponds
to NORMy,p.z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from = 50 MHz to = 100
MHz.

= Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using & flat phantom
exposed by a patch antenna.

= Sensor Offser. The sensor offset corresponds to the offset of vilual measurement center from tha probe tip
{on probe axis). Mo tolerance required.
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ES30WA = BMN:3225 January 11, 2012

Probe ES3DV3

SN:3225

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

Calibrated for DASY/EASY Systems

{Mate: non-compatinle with DASYZ2 system!)
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ESI0WVI- N335

January 11, 2012

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

Basic Calibration Parameters

Sensor X

Sensor Y Sensor Z | Unc (k=2) |
Norm (pvivim)*" 1.6 120 1.30 £10.1 % |
| DCP {mv)" - 101.2 100.8 i 101.2
Modulation Calibration Parameters
(][] Communication System Name PAR A B c VR Unct
dB de de my {k=2}
10000 oW 000 | x | ooo 0.00 1.00 1077 | 17 %
- ¥ | noo 0.00 1.00 1134
| z 0.00 0.00 1.00 110.4

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

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

* The uncertainties of Mem XY 7 do nol affect the E*-feld unceriainty nside TSL (sse Pages 5§ and &),
" Mumesical lineanzaton parsmeatar: uncartainty ot requred

ol Uncaftainty it determined using the maa. desiation Trem linsar respanse appling rectangular distibution and is expressed for the squara of the
figld walue,

Cerlificate Mo: ES3-3225_Jan12
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3225

Calibration Parameter Determined in Head Tissue Simulating Media

January 11, 2012

Relative Conductivity Depth Unet,

f{MHz)® | Permittivity" {Sm) " _ConvFX | ConwFY | ConvFZ | Alpha | (mm) | (k=2) |
| 750 419 0.89 642 B2 642 0,27 2.04 +120%
S0 41.5 0.a7 6.06 5.06 5.06 0.35 1.74 +12.0 %

1810 | 400 | 140 5.23 5.23 523 0.73 1.21 £120% |
1950 40.0 1.40 4.98 4.98 4.598 0.58 141 +12.0 %
2450 39.2 1.80 4.50 4.50 4.50 0.79 1.26 +12.0%

2600 39.0 1.96 4.32 4.32 4.32 0.77 1.32 £120% i

© Fraquency walidity ol + 100 MHz saly applies for DASY vd 4 and higher (see Paga 2), else i is resbicted to + 50 Mz, The uncafasinty i the RSS

aof the ConvF uncarainty at cabbration frequency and the uncertainty for the indicated frequency band.

" At fraquencies below 3 BHz. the validity of lissue parametars (¢ and o) can ba relaxed to + 10% ¥ liguid compensalion lormuia is applied 1o
measured SAR values. Al frequencies above 3 GHz, the validity of issue peramabers (s and o} s resiricied to £ 5%. The uncestainty is the RSS of

thi CorvF uncertainty for indicabed targel tissue parameters

Certificate No: ES3-3225_Jan12
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Test Report No

RTS-5994-1203-47
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ES30VE- SN:3225

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

Calibration Parameter Determined in Body Tissue Simulating Media

January 11, 2012

Relative Conductivity ! Depth Unet.

[ fiMHZ)® | Permittivity” {Sim) " ConvFX | ConwFY | ConwFZ | Alpha | [mm) k=2
750 55.5 0.96 6.27 6.27 6.27 0.36 1.74 +120%
900 | 550 105 8.07 6.07 B.07 020 | 202 | £120%
1810 53.3 1.52 4.92 4482 4.92 .50 1.57 +12.0 %
1950 53.3 1.52 4.87 487 4.87 059 | 149 +12.0 %

2450 52.7 1.85 4.30 4.30 4.30 068 1.16 +120% |

2600 52.5 216 4.12 412 412 | 0.80 0.939 £120%

¢ Frequency validity of £ 100 MHz only spplias for DASY w4 .4 and higher (see Fage 2. elsa it is resinicted 1o £ 50 MHz. The uncertainty is tha RSS

of W ComvF uncerlainty a1 calibeaticn Srequercy and the uncertainly Tor the mdicated fregquency band

" AL requencies below 3 G, e validity of Besue parameters (i and o) can be relaced o & 10% i§ iquid compersason fammula is applied o
measured SAR values. Al frequencies above 3 GHZ, (he validity of hissue param#lers (c and o) is resincted 1o £ 8%, The uncedadnty is thie R5S of

the GonwF uncadanty for indicaled tanged tissua paramataers,
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Frequency response (normalized)

15

January 11, 2012

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

14 {
12 i
f i : *
! i i
o7 i i . ]
T ES—— i ——
05— L1 1| L1 1 1 L1 L1 [ 1 1 | |
0 500 1000 1200 2000 2500 2000

Uncertainty of Frequency Response of E-field

Cerificate Mo: ES3-3225_Jan12 Page 7 of 11
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Receiving Pattern (¢), 9 = 0°
=600 MHz TEM =1800 MHz,R22
L] L]
' :‘b:.t? va s o b v IH-:-'u:-'. na oaoe
R SEIPE R E
e ' a1 = . ‘ 5
1% — 2m J—
- # - » - ] L]
Ted X ¥ i Tet X ¥ Zz
z | ?
'-_E' O B i T o S e e i T o oo S B T BRSPS er SEPRT
i i 5
1 I_ILI:I 1 1 1 Iéln 1 i 1 1 _'_il; 1 1 L I: 1 1 L ':l|n 1 1 L e L 1 L__,A_Iiﬁ i e |
: Rel [7]
1-.-li%l1|-|r B 1 Sz :F!-ﬁ-l? z'.l.'i.'?ﬂi:'
Uncertainty of Axial Isotropy Assessment: + 0.5% (k=2)
Cenrtificate Mo: ES3-3225_Jan12 Page 8 of 11 .
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Dynamic Range f(SARpcad)
(TEM cell , f = 900 MHz)

January 11, 2012

TDI‘I e

104
3
w .
L= [i L .
73]
g

102

1074

14— - i - | f—m - |

10° 107 10 1o 1o 1o
SAR [mWiem3|
.| _*| .
X cam X oot wilmﬂm W cormpansated
* L [e
¥ not compensated 2 sompensated 2 not compensated
E
w =1
&y — T
108 10 101 100 101 102
SAR [mWicm3]
=N =2 .
X compensated X not compensated ¥ compenaated
¥ nat compansated £ cormpensated Z mat compensated

Uncertainty of Linearlty Assessment: £ 0.6% (k=2)
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ES3DV3I- SN3225

January 11, 2012

Conversion Factor Assessment

t = 800 MHz, WGELS RS (H_comd) f= 1810 MHz, WGLS R22 (H_com)

BAR futagltd
&

[ 10 = W 0 = ac ] 5

| L] 2] &
anayboal e

Deviation from Isotropy in Liquid
Error (4, $), f = 900 MHz

Deviabon
(===

Lbbabbol
oom®b D NE

10 08 08 04 02 00 02 04 06 08 10
Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3225
Other Probe Parameters
Saensor Arrangament Triangular
| Conneclor Ange_{-“T Mot applicable
Mechanical Surface Detection Moda anablad
Optical Surface Detection Mode disablad
Probe Overall Length 337 mm
Probe Body Diameter - i H0mm |
Tip Length 10mm |
Tip Diametar T dmm |
Probe Tip to Sensor X Calibration Point 2 mm
Probe Tip to Sensor Y Calibration Point 2 mm
Proba Tip 1o Sensor £ Calibeation Paint “Zmm |
Recormmanded Measurement Distance from Surface 3mm

Codificate No: E53-3225_.Jan12

Page 11 of 11

This report shall NOT be reproduced except in full without the written consent of RIM Testing Services
Copyright 2005-2012, RIM Testing Services, a division of Research In Motion Limited




Document Page
Tes In Appendix D for the BlackBerry® Smartphone Model REY21CW SAR | 13(41)
l Serwces Report
Author Data Dates of Test Test Report No FCCID: ICID
Andrew Becker February 23 — March 6 , 2012 RTS-5994-1203-47 L6AREY20CW | 2503A-REY20CW

Calibration Laboratory of & :Z',_l,’lf;ﬁ-h Schwalzarischar Kallbriends
Schmid & Partner % Service suisse délalonnage

Engineering AG T Servizio svizzero di taratura
Zoughausstrasss 43, 8004 Zurich, Switzerland if,{fﬁJ N Swiss Calibration Service
heerodited by the Swiss Ascradilalion Servies (SAZ) Acereditation Ne.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognitien of callbration certificates

Clignt Cortifioste No: ET3-1644_Nov11

Olbject

Calibralion procedures)

Calibration dale: HNovember 15, 2041w vne im0

This calibration carlificate documents tha racaabilty 1o national standards, which reakza tha physical unils of measuamants (5]
Tha measuremants and the uncerainties with confldence protablily ara given on he iofloeing pages and ara par of the carlificata

Al calipratipng have bean conducied in the closed laberatony facility: environment tempersdyre (22 & 3°C and humidity < T0%.

Calibration Equiprmend used (MATE critical far calibralion]

—— e e

| Primary Stangards [0 I Cal Date {CenficataNn) __t Scheduled Calbration |
Power metar E44198 GE-HEQBE]"-!- J1-Mar-11 (Mo, 217-01 37 2] | Ape-1Z |
FPower senaor E44128 My 41498087 31-Mar-11 (No. 297013732 i Apr-12 |
| Reforance 3 dB Attenuator | SN:SBOS4(3c) | 2¢MaettNo.217-01388)  Apetz |
| Reference 20 dB Alberuaior SH: S5086 [208) 20 Mar-11 (Mo, 247061 367) __[ Age-12 1
| Reference 30 dB Atenustor SN: 55128 {30) 20-Mar-11 (Mo, 217-01370) | Aor-12
Relerance Frobe ES30DWZ SM: 3013 28-Dec-10 (Mo, ES3-3013_Deci0} E Des-11
[ones EN: 654 3May-11 (No DREA-S5A Maytl) | May-12
Secondary Biandards |0 | Check Date fnhouse) Schedued Check |
| RF genertor HF Ba48C US3E42U01700 A-Ausg-Ea (in houss check Agr-11) | In house check: Aor-13 |
| Natwork Analyzar HF E753E IS37 390585 | 1E-Del4M (in houss check Dat-11} | in house ehack: Oct-12 |
Mama Functan ]
Catrated by; doton Kestraitf -~ - Labommdry Technician
| ageroves by Ko Pokove oo TesheloaiManager

| This caliwaton cartificats shall not be reproduced excepl in full withoul written appeoval of the laboratory.
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Calibration Laboratory of f"@"« Schmelzerischer Kallbrierdienst

Schmid & Partner R%& Service suisse d'stalonnage
Engineering AG 2 ﬁ“ = Servizio svizzero di taratura

Zeughaussirasse 43, 8004 Zurich, Switzerland £ ﬂ‘.‘ Swiss Calibration Service

hecrediied by Me Swiss Accradiaton Servies [SAS) Accreditation No,: SCS 108

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

Multitateral Agresmant for the recegnition of callbration certificates

Glossary:

TSL tissue simulating liquid

MORMz.y.2 sensitivity in free space

CanvF sensitivity in TSL { NORMx y.z

DCP diode compression point

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

A B C modulation dependent linearization parameters

Polarization ¢ @ ratation around probe axis

Polarization 3 & rotation around an axi= that is In the plane nomial to probe axis (at measurement canter),

i.e., 4 = 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 Wirelese Communications Devices: Measurament
Techniques®, December 2003

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

Methods Applied and Interpretation of Parameters:

NORMx, . z: Assessed for E-fleld polarization % = 0 {f = 900 MHz in TEM-cell; { = 1800 MHz: R22 wavegusde).
NORM:x v,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E*-field
uncartainty inside TSL (see below ConvF).

NORM\x vz = NORMx . 2 * frequency_response (see Frequency Response Chart). This Nnearzation is
implemented in DASY4 softwara versions later than 4.2, The uncertainty of the frequancy response is included
in the stated uncartainty of CanvE,

DCPyx .z DCF are numarical ineanization parameters aseessed based on the data of powear sweap with CW
signal {no uncertainty reguired). DCP dees not depend on frequency nor media.

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

Axy, 2 Bxy.z, Cxyz, VRxyr A B, Care numerical lingarization parameters assessed based on the data of
powed sweep for gpecific modulation algnal. The parameters do not depend on freguency nor madia, VR is the
maximum calibration range exprassed in RMS voltage across the diode.

ConvF and Boundary Effect Parameters: Assassad in flal phantom using E-field (or Temparature Transfer
Standard for 1 £ B00 MHZ) and inside waveguide uging analylical field distributions based on pawar
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 o improve probe accuracy close to the boundary. The sensitivily in TSL corresponds
to NORMzx, v,z * CanvF whereby the unceriainty comesponds (o 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 to £ 100
MHz.

Spharncal isatropy (30 deviation from sotropy) in a fiald of low gradients realized using a fial phantom
exposed by a patch antenna.

Sansor Offsalk The sensor offset correspands to the offset of virtual mezsurement canter from the probe fip
(on probe axis), Mo tolerance required.

Cerlificale Mo ET3-1844_MNov1 Paga 2of 1
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ET30WE — SN:1644

Cerificate Mo: ET3-1644_Novi1

Movember 15, 2011

Probe ET3DVG6

SN:1644

November 7, 2001

Manufactured:
November 15, 2011

Calibrated:

Calibrated for DASY/EASY Systems

{Moda: non-compatible with DASY?2 systaml)
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ETIDWE- SN 1644

Movembear 15, 201

DASY/EASY - Parameters of Probe: ET3DVGE - SN:1644

Basic Calibration Parameters

1

Sensor X Sengsor Sensor Z Une (k=2)
Norm {pivim )" 1.71 1.97 1,98 :10.1%
DCP (my}” 983 98.4 881 | ]

Modulation Calibration Parameters o
uiD Communication System Name PAR A B c | VR Unc®
dB dB dB my fe=2) |
10000 (s 0,00 x 000 0,00 1.00 1400,4 2.2 %
¥ 0.0 0.8 1.00 1186
Z 0.0 0.0 1,040 145.5

The reported uncertainty of measurement is stated as the standard uncertainly of measurement
I Hi

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

* Tha uncerlainbas of Nome, ¥, do not affec the E*-field uncenainty Inside T5L (see Pages 5 and 6).
e H.nlﬁli;ul lingarizalion parameder: uncédainty Not reguired

L."DBI'TE'I[T & catarmined using tha max, deviaton from knear response applyng rectangular distribution and & expressed tor the sguara of the

N walue.

Cerlificale Mo, ET3-1844 Moy
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Author Data
Andrew Becker

Dates of Test

February 23 — March 6 , 2012

Test Report No

RTS-5994-1203-47

FCCID: ICID

L6AREY20CW | 2503A-REY20CW

ET30VE- SM: 1644

Movember 15, 2011

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

Calibration Parameter Determined in Head Tissue Simulating Media

Caonductivity |

i . Relative _ ivity | | Depth Unct.

|1 MHz} Permittivity {Sim) | ConvF X | ConvFY | ConvFZ Alpha (i) (=2}
750 | 414 ___Dh.&o 628 | 628 _ G628 | 067 | 1499 +12.0% |
200 41.5 0.97 0896 5.96 5.96 0.72 1.88 +12.0 % |

LHEH{_I_ 40,0 1.40 | 510 510 . 510 | 063 | 236 +12.0 % i

E 2450 392 1.80 4.34 4.34 4.34 | 0.89 1.73 +12.0 %

* Frequancy validity of # 100 MHz only apphes for DASY w4 4 and higher (see Fags 2), #lse it is restrictsd 1o £ 50 MHz. The uncariainty & the RSS

o the Conv uncenainty al calibration Meguency and (e uncerlainty for the ndcated Trequarsy band.

" AL frequencies below 3 GHz, the validity of issue parametens (c and o) can be retaxed 1o & 10% If iguid compensation farnula is applied to
mensurad SAR values. Al frequencies above 3 GHE, M validity of lissue parameters (o and o) i reslicksd 1o & 5%, The unceftainty is e RES af
the ConyF uncertainty for indicated target issue paramoters

Certificate No: ET3-1644_ Mov 11
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Author Data Dates of Test Test Report No FCCID: ICID
Andrew Becker February 23 — March 6 , 2012 RTS-5994-1203-47 L6AREY20CW | 2503A-REY20CW
ET3DWE— SM: 1644 Movember 15, 2011

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

Calihmﬂnn Parameter Determined in Body Tissue Simulating Media

Relative | Conductivity Depth Unct. |
r;HH:; | Permittivity" | (Sim) " ComvF X | ComvF ¥ | ConvF2 | Aipha  {mm) | (k=2) |
750 55.5 0.98 6.18 B.18 618 | 0.79 ! 1.86 +120% |
90 | 550 105 | 582 | 582 | 592 | 081 | | 226 | +120%
s t 1 !
1810 53.3 ! 1.52 4.69 489 | 469 065 | 260 +120% |
| 2450 527 | 1.95 414 414 | 414 100 | 137 | 2120 "-'E.J

c Fraguancy validily of + 100 MHZ only apphes for DASY wdd and higher {86 Paga 2), alse il is rasiricled 1o £ 50 MHE. The unceriknty is the RES
af the ConvF uncerainty @ cabiration frequency and the uncertainty for the indicated frequency band,

* i frequencies beloe 3 GHz. the validity of tssue parmmaters (o and a) can be relased 1o+ 10% if Buid compensation fomuka (s appled to
maasurad SAR values, A frequencies above 3 GHz, the validity of lissue parameders (¢ and &) Is resiricted io 5%, The uncerainty is the R5S of
ihe ComeF uncerdanly for indicated largel Beswe paramelans.

Certiflcate Mo: ET3-1644_ Mov1
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ET3DWE— SN 1644

Certificate MNo: ET3-1644_Movl1

espanse (normalized)

Frequency r

Frequency Response of E-Field

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

Howemnber 15, 2011

1T
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S —
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= o = =
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Uncertainty of Frequency Response of E-fleld: £ 6.3% (k=2)
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Author Data

Andrew Becker

Dates of Test Test Report No FCCID: ICID

ETIDNE— SM: 1644 Newernber 16, 20171

Receiving Pattern (¢), 3 = 0°

=600 MHz, TEM f=1800 MHz R22
e e . . . .
Ter x ¥ z Tat i ¥ z

o
w
by
i

.“—i--..----,'--.--_nl_-L-'-i.-‘- # Nlorl—i- l—|_..|,._.. 43 e LTI B o W, s~f-§-® -t -.-|

Error [dB]
=
I R e T |

-5
T ST N N N - B | _. Jd nJ 3 el el e b I_'..__J.. J
-150 - 'I.:".l 50 I!l_ _'EE‘ (] 150
Roll [7]
[] ]
|-.EIT-Isz B DTi]—L- M.‘iﬁ'H.- Eﬁ'J!FrI—

Uncertaity of Axial lsotropy Assessment: £ 0.5% [k=2)

Certificate Mo: ET3-1644_Now11 Page & of 11
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Andrew Becker February 23 — March 6 , 2012 RTS-5994-1203-47 L6AREY20CW |2503A-REY20CW

ETIDVE- SM:1644

Input Signal [uv)

Dynamic Range f(SAR}cad)

(TEM cell , f =300 MHz)

Movember 15, 2011

102

10:
|
|
iy 'I...
P
1034
| -
102
10°
100+ ~ i i =
10 14 107 ot 1o
SAR [mWiem3]
.| * | L
X compensatad X not compensated Y compensatad
) 2] N
 not cormpensated £ compensated £ not compensated
o
=5
E
i -

102 102

» |
X compensated
-
¥ not cormpensated

Z compensated

|
0 00

101
SAR [mWiema)
_* LB
X not com pencated Y componsated
L] *

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

Z ret comaensated

Corificate Mo: ET3-1644_Movii
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ET3DVE— SM: 1644 Mevermbaer 15, 2011

Conversion Factor Assessment

f= 750 MHz WGLS RY (M_conE} = 2450 MHz WGLS R22 (H_com)
% 41
20 =
x
i £ =
3 5
" .
a6- - . — i } P S O R Lo I L
-] 1 k=] 0 40 w 0 o ] L . X re w n Ll
® | o L] LI el L]
aribve et e resmand
Deviation from Isotropy in Liquid
Error (§, 4), f = 300 MHz
| =
]
m
=
L
-0 08 06 -04 02 00 02 04 06 OB 1.0
Uncortainty of Spherical Isotropy Assessmaent: £ 2.6% (k=2)
Certficate No: ET3-1644_ Nowv11 Paga 10 of 11
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Author Data Dates of Test Test Report No

Andrew Becker February 23 — March 6 , 2012 RTS-5994-1203-47

FCCID:

L6AREY20CW

ICID

2503A-REY20CW

ETADVE— SM: 1844

Movember 15, 2011

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

Other Probe Parameters

| Sensor Arrangement 7 Triangular |
Connector Angle (*) Mok applicahr'e_j

l_hiam_é-r'ﬂcal Surface Delection Mode T en

| Oplical Surface Datection Mode enahlad

| Probe Overall Length T T mm
‘Probe Body Diametee 10 mm

| Tip Length 10 mm |

i Tip Dismater 6.8 mm I
Probe Tip to Sensor X Calibration Point 2.7 mm |
Probe Tip lo Sensor Y Calibration Point 2.7 mm
Prabe Tip o Sensor Z Calibration Point 27 mm

“Recommended Maasurement Distance from Surface 4 Tii

Carlificate No: ET3-1644_MNow1 1 Page 11 0f 11
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Andrew Becker February 23 — March 6 , 2012 RTS-5994-1203-47 L6AREY20CW | 2503A-REY20CW

Calibration Laboratory of QL
- {I- \\_\_ﬂ’ ./.;_
Schmid & Partner P
Engineering AG s
Zeughaussirasse 43, BO04 Zurich, Switzerland 7NN

Accraditad by the Swiss Accreditation Sarvce [SAS)
The Swiss Accredilation Service is one of the signatories lo the EA
Multilateral Agreement for the recognition of calibration cerilicates

3
oy

Schweizerischer Kallbrierdienst
Service suisse d'@lalonnage
Servizio svizzero di taratura
Swiss Callbratlon Service

Bccreditation No.: SCS 108

Client RTS {RIM Testing Services) Certificme No: DB35V2-446_Jan11
CALIBRATION CERTIFICATE |
Oiject DB35V2 - SN: 446

Calibration procedura(s)

1

Calibration date:

QA CAL-05.v8

Calibration procedure for dipole validation kits

January 21, 2011

This calibration ceificate documnents tha traceability to national standards, which realize tha physical units of measwemants (S1).

Thiz measurements and the uncerainties with confidence probatdity ame given an the Tollowing pages and are part of the cedificala

All calibrations have been conductad in the cosad laboratony taclily: environment temperatune (22 = 3)°C and hisnidiy < 70%.

Calibration Equipment vsad (METE critical for calibration)

Primary Standards _Io#& Cal Date (Cerfificate No.) __Schaduled Calibration
Powier meler EPM-4424 GBIT480704 06-Chot-10 Mo, 217-01266) Oct-11

Poweer sensor HP 84814 US37T232783 06-0ct=-10 {Mo. 217-01256) Oct=11

Raterence 20 dB Alleruator SM: 50BE (20g) A0-Mar-10 (Mo, 217-01158) Mar-11

Type-M mismatch combination SM: 50472 1 OB32T 30-Mar-10 (No. 217-01162) Mar-11

Raelarance Probe ES30V3 SM: 3205 30-Apr-10 (Mo, ES3-3205_Apr10) Apr-11

DAE4 SN 601 10-dun-10 (No. DAES-E01_Jun10) dun-11

Sanx- ndary Standards (1D & » Check Date finhouse) Scheduled Check
in sengor HP HAEM MY 41082317 18-0ct-02 {in house chigk Oot-08) In Malse check: Oot-11
RF generator R&S SMT-06 100005 4-Aug-29 (in house check Oct-09) In house check: Oct-11

Matwork Analyzer HP 8753E

LS3T 300585 54206

18-0ct-01 {in house check Oct-10)

Mame Funchian
| Caliorated by: Dimce g Laboratory Technician
i
Approvied by Kt Pokovic Tachnical Manager

0Bas
g

_f‘}ls :aHhraliDn_:_:gnilk;ata sha!_ not ba reproduced axcapt i fu_ll_withcrut writtan approval of the_! I.a‘.nral.uy.

In houss chack: Oct-11

Signature

|zsued: January 21, 2011

Cerificate No: DBISV2-446_Jan11

Page 1 of 6
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Author Data Dates of Test Test Report No FCCID: ICID
Andrew Becker February 23 — March 6 , 2012 RTS-5994-1203-47 L6AREY20CW | 2503A-REY20CW
Calibration Lﬁbﬂrﬂtﬂr‘f of _fi“:@?'z} Schwelzerischer Kallbrierdienst
Schmid & Partner i&"‘ﬁ Service sulsse d'étalonnage
Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ﬁ,;j’r;—?\\:";; Swiss Calibration Service
ek et
Accredited by the Swiss Accreditation Sarvice [SAS) Accraditation No.: SCS 108

The Swiss Accreditatian Service is ane of the signatories to the EA
Mudtilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL /f NORM x,v,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 Technigues”, 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:
» 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.

e 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
paraliel to the body axis.

s Feed Point Impedance and Return Loss: These paramelters 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.

s FElectrical 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
connactor.

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

Cartificate No: DBISV2-448 Janii Page 2 of 6
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Andrew Becker February 23 — March 6, 2012 RTS-5994-1203-47 L6AREY20CW [ 2503A-REY20CW
Measurement Conditions
DASY systemn configuration, as far as not given on page 1.
DASY Version DASYS V52.6
Extrapolation Advanced Extrapolation
Phantom Maodular Flat Phantom V4.9
Distance Dipole Center - TSL 15 mim with Spacer
Zoom Scan Resolution dx, gy, dz =5 mm
Frequency 835 MHz = 1 MHz
Head TSL parameters
The follawing parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 20°C 415 .90 mha'm
Measured Head TSL parameters {22.0 £0.2)°C A3+6% 0.88 mho/m =6 %
Head TSL temperature during test {MB+02)°C - —
SAR result with Head TSL
SAR averaged over 1 em® (1 g} of Head TSL Condition
SAR measured 250 mW input power 239mW /g
SAR normalized normalized to 1W 9.56mW /g
SAR for nominal Head TSL parameters normalized fo 1W .63 mW fg £ 17.0 % (k=2)
SAR averaged over 10 em® {10 g) of Head TSL condition
SAR measured 2530 mW input power 1.56mW /g
SAR normalized nomalized to 1W G.24mW /g
SAR for nominal Head TSL parameters normalized fo 1W 6.27 mW fg = 16.5 % (k=2)

Cerificate Mo: DB35V2-446_Jan11
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Andrew Becker February 23 — March 6 , 2012 RTS-5994-1203-47 L6AREY20CW | 2503A-REY20CW
Appendix
Antenna Parameters with Head TSL
Impedance, transiormed to feed point 4896461 - 7.7 |12
Retum Loss -22.2 dB
General Antenna Parameters and Design
| Electrical Delay (one dirsction) i 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 semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore shor-cireuited for DC-signals,
hNo excessive force must be applied to the dipole arms, because they might bend or the soddered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on October 24, 2004
Cerlficate Mo: DE35V2-446_Jant1 Page 4 of B
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DASY5 Validation Report for Head TSL

Date/Time: 21.01.2011 10:18:05
Test Lahoratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DBASV2; Serial: D835V - SN:d446

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

Medium: HSL90

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

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

DASY S Confliguration:
+  Probe: ES3DV3 - SN3205; ConvF(6.03, 6.03, 6.03); Calibrated: 30.04.2010
+ Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn6l]; Calibrated: 10.06.2010
« Phantom: Flal Phantom 4.9L; Type: QDOOOP4YAA; Serial: 1001
s Measurement SW: DASYS2, V52.6.1 Build (408)

+«  Postprocessing SW: SEMCAD X, VI14.4.2 Build {2595)

Pin=250 mW fd=15mm, dist=3.0mm (ES-PrﬂhE}meIm Scan (7x7x7) /Cube 0: Measurement
grid: dx=5mm, dy=3mm, dz=5mm

Reference Value = 57.426 Vim; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 3.600 Wikg

SARI1 g) = 2.39 mW/g; SAR(10 g) = 1.56 mW/g

Maximum value of SAR {measured) = 2,790 mW/g

0dB = 2.79%mW/g

Carificate Mo: DB35V2.446_Jan11 Page 5 of 6
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Impedance Measurement Plot for Head TSL

# oJan 2011l 18311321
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Calibration Laboratory of S, Schweizerischer Kalibrierdienst
Schmid & Partner i‘ﬁ Service suisse d'étalonnage
Engineering AG s Servizio svizzero di laraturn
Zeughausstrassa 43, 8004 Zurich, Switzerland E” f.ﬁ.\ W Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) SCS 108
The Swiss Accreditation Service is one of the signatories 1o the EA

Multilateral Agreement for the recognilion of calibration certificales

RTS (RIM Testing Services) =

Accreditation Mo.:

Client

Gertificate No: D1800V2-545_Jan11

CALIBRATION CERTIFICATE

D1900V2 - SN: 545

Object

Calioration procedurs{s)

QA CAL-05.v8 -
Calibration procedure for dipole validation kits

| Cafitration data:

January 13,2011

This calibraton cemiicate Socmmants the iraceabilily to national standangs, which realize e physscal units of measurameants (S1)
The maasuraments and the uncertzinbes with confidence prabability are given on the followsng pages and & pan of the certlicale,

| All calivrations have been conducted in the closed laboratory facility: environmen? tamperature (22 + 3)°C and huredity < 70%.

| Calibration Equipment used {METE critical for caldbration)

E‘I‘hlﬁ calibration cedificate shall nol be reproduced axcepl in full withau? wiittan approval of the labaratory.

Kot ko

[ Frirary Standands 0 # Cal Dale [Cerificale MNo.) Scheduled Calibration
Power mater EPM-4424 GBIT4E0T04 O6-0ct-10 (Mo, 217-01266) Oct-11
Power sensar HE BL81A US37202783 0E-0c1-10 (Na. 217-01268) Oet-11
Reference 20 dB Attenuator 5M: 5084 (20g) 30-Mar-10 (Mo. 217-01158) Mar-11
Type-N mismatch combination 5M: 5047.2 / 06327 30-Mar-10 (Mo, 217-01162) Mar-11
Refargnce Probe ES30V3 EN: 3205 30-Apr-10 (No. ES3-3205_Apr10) Apr-11
DAE4 SM: B 10-Jun-10 {No. DAES-G01_Jun10) Jun-11
Sacondary Standards IC# Chack Dats (in house) Scheduled Chack
Power sensor HP 84814 BY41092317 18-00t-02 (in house check Oct-09) In house chack: Q-1 N
AF ganarator AAS SMT-06 100005 4-Aug-9%9 (in housa check Oct-0g) Im howse chack: Oc1-11
Nebtwork Analyeer HP B753E USITIF0HEE 54206 18-0ct-01 (in house check Ocot=10) In howse check: Cct-11

Hami Function Signalura

Calibrated by: DEmce [Hev Labaratary Tachnician o @ m

| Approved by,

-

Issued: January 14, 2011

Cedificate No: D1200vV2-545_Jan11
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Calibration Laboratory of A, Schwelzerischar Kalibrierdionst
Schmid & Partner % Service suisse d'étalonnage
Enginaering AG T Servizlo svizzero dl taratura
Zeughausstrasse 43, B0D4 Zurich, Switzerland f-z_'ﬁf Swiss Calibration Service
Accredited by the Swiss Accraditation Servico [SAS) Accreditation Ne.: SCS 108

The Swiss Accreditalion 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
N/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 Spatlial-

b)

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, 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 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,
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 paga 1.
DASY Version DASYE V52.6
Extrapolation Advanced Extrapolation
Phantom Maodular Flat Fhantom 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 appliad.
Temperature Permittivity Conductivity
MNominal Head TSL parameters 22.0°C 40.0 1.40 mha'/m
Measured Head TSL parameters (220202)°C 3B5+6% 1.43 mho/m + & %
Head TSL temperature during test 21.2+£02)°C —_— -
SAR result with Head TSL
SAR averaged aver 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 102mW /g
SAR normalized nomalized to 1W 40.8 mW /g
SAH for nominal Head TSL paramaters normalized to 1W 40.0 MW /g = 17.0 % (k=2)
SAR averaged aver 10 em? (10 g) of Head TSL condition
SAR measured 250 mW input power 526 MW /g
SAR normalized nommalized to 1W 21.0mW /g

SAR for nominal Head TSL parameters

nomalized fo 1W

20.8 mW /g + 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL
Impadance, transtarmed 1o feed pairt S080R+ 180
Return Loss -34.4dB
General Antenna Parameters and D&BIQH
Elactncal Delay (ona diraction) 1.199 ng

After long term use with 100W radiated power, enly a shight warming of the dipale near the feedpaint can be measured.

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

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damagad.

Additional EUT Data

Manufacturad by

SPEAG

Manufactured on

Movember 15, 2001
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February 23 — March 6, 2012 RTS-5994-1203-47 L6AREY20CW | 2503A-REY20CW

DASYS5 Validation Report for Head TSL

Datey/Time: 13.01.2011 14:52:49

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: DI900Y2; Serial: DI900V2 - SN:545

Communication System: CW; Frequency: 10 MHz;, Duty Cycle: 1:1
Medium: HSL U112 BB
Medium parameters used: f= 1900 MHz; o = 1.43 mho/m: £, = 38.6; p = 1000 kg;"rn"
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/EC/ANST C63.19-2007)

DASYS Configuration:

Probe: ES3DV3 - SN3205; ConvF(5.09, 509, 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: QDOOOPSOAA; Serial; 100

Measurement SW: DASYS2, V52.6.1 Build (40¥)

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

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 Wikg

SAR(1 g) = 10.2 mW/g; SAR{10 g) = 5.26 mW/g

Maximum value of SAR (measured) = 12.743 mW/g

-10.80

14,400

-18.00

0 dB = 12.74mW/g
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impedance Measurement Plot for Head TSL

13 Jan 2011 A8:44:36
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, B004 Zurich, Switzeriand

Schweizariacher Kalibrierdienal
c Service sulsse d'étalonnage

Servizio svizzero di taratura

Bwiss Calibration Service

Accredited by tha Swiss Accredilalion Serdce (SAS)
The Swiss Accreditalion Service is one of the signatories 1o the EA

Acereditation Mo: SCS 108

Multilateral Agreement for the recognition of calibration certificates

Calibration procedure(s)

Certficats No: D2450V2-747_Nov11

This calibraticn certificata documants the traceability fo naticnal standards, which reakize the physical units of measurements (51)
The maasurements and tha uncerainties with confidence probability arg given on the following pages and are par of the cerfiicade.

| All calibrations have been conoucted in the chsed laboratary ecility: arvironmeant lemperature (22 + 370 and humidily < TOR

I Calibration Equigrent used [MATE crtical tor calibeation)
|

| Primary Standards

Cal Date [Certificats Mo.)

Schetuled Calbration

05-0c4-11 {Me. 21T-01451)
a5-0ct-11 {hio. 217-D1451)
20:8ar-11 (Mo, 217-01368)
20-Mar-11 [Ma. 217-01371}
26-Apr-11 (No. ES3-3205_4pri1)
Qe 11 (Mo, DASS-EH_Jun1)

Chieck Date (in housa)

Q12
oc-12
Apr-12
Apr-12
Apr-12
Jub-12

Scheduled Check

0
Power meler ERM-442A GEIT4A0TI4
Power aenaor HP B481A US3ITERETES
Rafarence 30 @8 Attanuator SM: 5086 (20g)
Type-h mismateh combination SM: 50472 ¢ DEAZT
Aafarence Probe ES300V3 58 3205
DAE4 BN 801
Secondary Standards 08
Power sensor HP B4814 MY41082317
AF genarator &S SMT-06 10005
Matwork Analyzar HP BTS3E US3TI005ES 54206
Namea
Calibrated by: Jeton Kastet .
Approved by: Halja Pokovie

1B-0ct-02 {in house check Oel-11)
Oe-Aug-29 {in housa check Oct-11)
18-0c-01 {in howse check Ocl-11)

In house chedk: Ocl-13
In house chack: Oct-13
In housa check: Oct-12
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Calibration Laboratory of S, Schweizorischar Kalibrisrdienst
Schmid & Partner jﬁ& Service suisse détalonnage
EI'IgirIEBI’iI'IQ AG ——7 Servizio svizrero di tarabura
Zeughausstrasse 43, 8004 Zurich, Switzerland 'f-rd-?:\'? W Swiss Calibration Service
ilin!
accredited by the Swiss Accredngtion Sarvica [SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service ks one of the signatories to the EA
Muititataral Agresmaent for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM xy.z
N/A not 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-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, December 2003

IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-hald
devices used in close proximily 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 o Badiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4/S System 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 cerificate 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 staled |5 transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. Mo uncertainty required.

Electrical Delay: One-way delay belween 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 al the antenna
cannector,

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result,
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Measurement Conditions
DASY systemn configuration, as lar as not given on page 1.
DASY Version DASYS V52,62
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
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 lollowing parameters and calculations were applhed.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 2200 3.2 1.80 mha'm
Measured Head TSL parameters (22002 °C A7 7 6% 1.84 mha'm £ 6 %
Head TSL temperature change during test < 0E°C -
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition

SAR measured

250 mW input power

138mW /g

SAR for nominal Head TSL paramaters

rommalized to 1W

54.1 mW fg = 17.0 % (k=2)

SAR averaged over 'In-c;m“ {10 g} of Head TSL caondition

SAR measured 250 mW input power 639 mW /g

SAR for nominal Head TSL parameters normalized 1o 1W 253 mW /g % 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed point 2R+ 13p2
Return Loss -A2dB
General Antenna Parameters and Design
Electrical Delay {one direction) i 1.161 na

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

The dipole is made of standard semingid coaxial cable. The center conducter of the feeding line is directly connected to the
second amm of the dipole. The antenna is therefore shor-circuited tor DC-signals.
Mo excessive force must be applied to the dipole arms, because they might bend or the scidered connections near the
feadpoint may be damaged,

Additional EUT Data

Fanmacturad by

SPEAG

Manufactured on

Decamber 01, 2003
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DASYS Validation Report for Head TSL

Date: 09,11.2001
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - 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: DASY S (IEEE/EC/ANST C63,19-2007)

DASY 52 Configuration:

s« Probe: ESIDV3I - SN3205: ConvFi4.45, 4.45, 4.45); Calibrated: 29.04.2011
& Sensor-Surface: 3mm (Mechanical Surface Detection)

Elcctronics: DAE4 Sn601: Calibrated: (4.07.2011

« Phanton: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001

DASYS2 52.6.20482); SEMCAD X 14.4.5(3634)

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

Reference Value = 102.1 Vim; Power Drill = 0,04 dB

Peak SAR (extrapolated) = 28.853 Wikg

SAR(1 ) = 13.8 mW/g; SAR(10 g) = 6.39 mW/g

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

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