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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughaussirasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreddation Service [SA5)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agresment for the recognition of calibraticn certificates

ciient  RTS ({RIM Testing Services)

B Schweizerischer Kalibrierdiensi
Service suissae d'etalonnage
Servizio svizzere di taratura

] Swiss Calibration Service

Accreditation No.: SCS 108

Certificate No: ET3-1643_Mar10

|CALIBRATION CERTIFICATE

Dbject

Calibration procaduna{s)

Calibration date

This calibralion certificale documenis the traceakdity to national standards, which realize the physical unils of measurements [S1}
The measurements and the uncartainties with confidence probability are green on the Tollowng pages and are part of the cerificals

All calibraions have been conducked in the closed labaratory facilily. envraiment lemperature (22 & 370 and hurmdity < 70%

Calibration Equipment used (METE critical for calibration)

ETIDVE - EN:1643

QA CAL-01.v8, QA CAL-23.v3 and QA CAL-25.v2
Calibration procedure for dosimetric E-field probes

March 8, 2010

| Primary Standards D # Cal Date {Certificats Mo |
Fower meder E441498 GEA1293674 1-Apr-08 (Mo, 217-01030)
Power sensor E44124 MY 41455277 1-Apr-08 (Mo, 217-01030)
Power sensor 44128 MY 41458087 1-Apr-08 (No. 217-01030)
Referance 3 dB Attenuator SN 55054 (3c) 31-Mar-08 (No. 217-01026)
Referance 20 dB Atlenuator S 55086 (20b) 3-Mar-08 (No. 217-01028)
Reference 30 dB Allenuator SN 55126 (30b) M-Mar-08 (No. 217-01027)
Reference Probe ES30NVE Sh- 3013 30-Drec-09 (Mo, ES3-3013_DecOf)
DAE4 EM: 66 249-Sop-09 (Mo. DAE4-660_Sepdd)
| Secondary Standards o Check Date (in house)
RF ganerator HP 86480 LIS364 2001 700 A-Aug-#d {n house check Del-09)
Matwork Analyzer HP 8T53E US3TIH0585 18-0ct-01 {in housa check Del-09)
Mama Furction
Calibrated by Jeton Kastratl Laborglory Techmcian
Approved by Katja Pokovic Technical Manager

This calibretion certificate shall not be reproduced except in full wilhoul written approval of the laboratory

Scheduled Caliahon
Apr-10
Ape-10
Apr-10
Mdar=10
Mar- 10
Mar-10
Dec-10
Sep-10

Scheduled Check
In house check Oct-11
In hause check Octld

Signature

L Ifllll i {(r( LS
e A

Issued: March 10, 2010

Certificate Mo: ET3-1643_Mari0
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Author Data

Hang Wang

Dates of Test Test Report No FCCID: IC ID

Calibration Laboratory of

g  Schweizerischer Kalibrierdienst

Schmid & Partner Service suisse délalonnage
Engineering AG c Bervizio svizrero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland S  Swiss Calibration Service

Accredited by the Swiss Accraditation Service (SAS) Accreditation ho.: SCS 108

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

Multilateral Agreement for the recognition of calibration certificates

Glossary:

T5L tissua simulating liquid

MORMx,y.z sensitivily in frea space

ComF sensitivity in TSL F NORMx y .z

DCP diode compression point

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

a8 B C modulation depandent linearization parameters

Polanzation ¢ g rotation around probe axis

Polarization 3 3 rotation around an axis that is in the plana normal o probe axis (at measurement canler),

Le., 4 = 0is normal to probe axis

Calibration is Performed According to the Following Standards:

g} |EEE 5td 1528-2003, “IEEE Recommended Praclice for Datermining the Peak Spatial-Averaged Specific
Absorplicn Rate (SAR}In the Human Head from Wireless Communications Devices: Measurement
Techniques", December 2003

b} 1EC 62209-1, “Procedure to measure the Specific Absorption Rale (SAR) for hand-held devices used in dosa
proximity to the ear (frequency range of 300 MHz 1o 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

«  NORMx y 2 Assessed for E-field polarization & = 0 (f = 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMz.y.z are only infermediate values, i.e., the uncerainties of NORMzx,y.z does not effect the E™-field
uncertainly inside TSL (see below Convi).

o NORMfx,y.z = NORMx,y.z * frequency_response (see Frequency Response Chart). This lineanization is
implemented in DASY 4 software versions later than 4.2. The uncerainty of the frequency response is included
in the stated uncerainty of ConmF.

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

o Ax .z Bxpz Cryz VRx .z A B Care numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VIR is the
maximum calibration range expressed in RMS voltage across the dioda.

«  ConvF and Boundary Effect Parameters. Assessed in flat phantom using E-field {or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f = 800 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 paramelers are
usad in DASY4 software to improve probe accuracy closs Lo the boundary. The sensitivity in TSL coresponds
to NORAMx, v,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 vahdity from + 50 MHz to £ 100
MHz.

«  Sphercal isofrapy (30 deviation from isofropy]: in a field of low gradients realized using a flat phantom
exposed by & patch antenna.

s Sensor Offset; The sensor offsel corresponds to the offset of virtual measurement center from the probe tip
{on probe axis). No tolerance required.
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ET3DVE SN:1643

Certificate Mo: ET2-1643 Maril

Probe ET3DV6

SN:1643

November 7, 2001
March 10, 2009
March 9, 2010

Manufactured:
Last calibrated:
Recalibrated:

Calibrated for DASY Systems

(Note: non-compatibie with DASY2 systeml)
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DASY - Parameters of Probe: ET3DV6 SN:1643

Basic Calibration Parameters o
Sensor X | Sensor Y | Sensor Z lUnc {k=2) ]

Morm (u\VI0im)*® 178 201 | 179 |=104%

DCP imvy” 93.2 491.0 90.8

Modulation Calibration Parameters

uio Communication System Name PAR A B c | VR Une®
| &8 dBuV mv {k=2)
10000 oW 0.00 X .00 200 100 300,0 = 1.5%
Y 0.0 Q.00 1.00] 300.0
_ zZ oo 0o 100] 3000

S —
The reported uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the covarage factor k=2, which for a normal distribution corresponds to a coverage probability of

| approximately 95%.

* The uncariainties of Normx, ¥ Z do not alect the E-fied unceriainty nside TSL (see Pages 5 and 8)

® Mumerical inesrization parameter uncanainty nol requined
 Uncertainty i delermined using M maximum deviation from [near response apolyng mcatanguiar dstibution and s expressed 4o the square of fie fisd valus
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ET3DV6E SN:1643 March 9, 2010

DASY - Parameters of Probe: ET3DV6 SN:1643

Calibration Parameter Determined in Head Tissue Simulating Media

T [MHz] Validity [_MHI]G Permittivity Conductivity  ConvF X ConwF ¥ ConvF 2 Alpha Depth Une (k=2)
200 £50/1100 4152 5% 0.97 £5% &.01 6.01 &6.01 0.4z 235 £ M .0%
1810 £ 5071100 40.0 + 5% 1.40 £ 5% 489 4.958 4.98 062 235 £+ 11.0%
1950 £ 50/ 100 40.0 £ 5% 1.40 + 5% 4.74 4.74 4.74 0.7 210 £ 11.0%

© The walidity of 100 MHz only appies for DASY w4 and higher [see Page 2. The unceranly i= the R3S of the Cone® uncerainly al cakoralion frequendy

and tha uncartainty for tha indicated fregqueency band

Cartificate Mo: ET3-1643_Mar10 Fage &of 17
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DASY - Parameters of Probe: ET3DV6 SN:1643
Calibration Parameter Determined in Body Tissue Simulating Media
f [MHz] Validity [MHz]°  Permittivity  Conductivity ConvF X ConvF ¥ ConvF Z Alpha _ Depth Une (k=2)
200 5071100 55.0 £ 5% 1.0525% 583 5.83 5.83 0.33 277 £ 11.0%
1810 £50/% 100 53.3+ 5% 152 £ 5% 4.58 4.58 458 0.75 263 £11.0%
1950 + 507+ 100 53.3 ¢ 5% 152 £ 5% 4.54 454 4 54 0499 220 £+ 11.0%

E The walidily of = 100 MHEz only applies or DASY vi 4 and higher [2ee Page 2). The uncerianty is the RE5 of 1re Cony anceraimty al casbralion requency

ardl e uncertainty Tor the indicated frequarcy band

Ceriificale No: ET3-1643_Mar10
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ET3DVE SN:1643 March 9, 2010

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

1.5

Frequency response (normalized)
a
L
L
[

07 | ‘
| |
08 ‘
| [ !
| 05 | I
a S0 1000 1500 2000 2500 3000
f[MHz]
—a—TEM —e—R22

Uncertainty of Frequency Response of E-field: 1 5.3% (k=2)
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Receiving Pattern (¢), 3 = 0°

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

——) —e—Y —#—7 —0—Tol &% —e—Y —a—7 —O—Tol

0.4 =3 MHz

= == 100 MHz
E 0.0
"
Eoz —#—£00 WHz
- —&— 1800 MHz

0.5 = 25300 MHz

] &0 120 240 300

180
#[1

Uncertainty of Axial lsotropy Assessment: £ 0,5% (k=2)
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Dynamic Range f(SAR;.aq)
{Waveguide R22, f = 1800 MHz)

| 1 Ee0s
1.E+08

1 E+D4

E+03

Input Signal V]

1.E+(2

1.E+01

1.E+00
0.0001

0.0

0.01 0 1 10
SAR [mWiem?]

100

—8— not compensated —&— compsensaied

o
=]

..---l'lllill“:
I

March 9, 2010

0.0 0. a1 1 10 100
SAR [mWicm']
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
Cerificate No- ET3-1643 Mar10 Page 9 of 11
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ET3DV6 SN:1643

March 9, 2010

Conversion Factor Assessment

f=1810 MHz, WGLS R22 (head)

0 10 20 30 40

z[mm]

f = 800 MHz, WGLS R9 (head)
40 30.0
25.0
Z00
i
é 15.0
| Ewo
| E
| & 50
. ' oo |
o 10 20 30 40 50 &0
z[mm]
‘—.—MEMIW =0 Magsuremanis .

= Araiylical = Basuremers

Deviation from Isotropy in HSL
Error (§, 3}, f= 900 MHz

Error [dB]

-1 00-05) B-080-060 W-060-040 W-040-030 @-0 20-00)

000020 WOX040 2 DOOo40080 2 EofooB0 O B0 0O

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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Other Probe Parameters
Sensor Arrangement Triangular,
Connector Angle () Mot applicable
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode T enabled
Probe Owverall Length 33T mm
Probe Body Diameter 10 mim
Tip Length 10 mim
Tip Diameter 6.8 mm
Probe Tip to Sensor X Calibration Point 2.7 mm
Probe Tip to Sensor Y Calibration Point 2.7 mm
Probe Tip to Sensor £ Calibration Point 2.7 mm
Recommended Measurement Distance from Surface 4 mm

Certificate Mo, ET3-1643_Mar10

Feage 110f 11
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Calibration Laboratory of
Schrid & Partner
Engineering Al

Zevghaussirasse 43, 004 Furich, Switzoriamd

Acarediled by the Gwiss dociedilalat Service (SAT)
Ther Bwiny feoreditation Senvdcs is ones of the sigratonss (o Be 2
Wl | Laberra | & greeen et o |he recg nitlon of callbratlon cedificates

Gliani

CALIBRATION CERTIFICATE

by

Calbrahion dass

SRigraticn proskaurede)

RTS (R Tasting Servicea)

! |rp
FASEIEA

e g

-a:'@a

Accredhtation No. !

SCS 108

St wal2oriachor Ky || arigrdiens;
Eifuit suisea d'étalomrage
Bardnc svizzers di tareture
Swits Colibrat on Service

Cortficats Mo: ETI-1644_ Nowid

—_—

ETIOVE - SH: 1844

QA CAL 01 v, QA CAL-23.v3 and OA CAL-25 w2

Calibralion procedure for dosimetric E-Reid probes

Movember 16, 2010

Calibrafon EQupement usad {METE il for calbralan)

‘Thie calration carticgle BeoUmants e Irass abdty 1o nobomal slardamds which reglizs te physical uass of mesacemsris (S0
The massurémants and iz UNceda THeS with cantcarcs grabatility are givan on the following pagss and aoe pant of the cerifical=

A1 cefbrehons hewe been corducied in the clossd laboralony facimy: envinonmani bem parasire (22 & 37°C a3 humcicy = 705%

Frimary Standass | ID# =al Mralw (Fiwrkifrale ha ) Seheduted Calbrabon
Piengeay rreslier Eo0 130 A4 38T 1-Agr-10 (Mo, 21701 138) A1t _
Pow=r sersor E44125 WV 1852 TT 180010 (Mo, 21001 5] Ap-11
Prowesr seraor F4d1 24 W41 498087 1-gar 10 WD 2970108 Age-11
Frefemnce 3 dB &t oo Sh: B 515 [3ch M-kla-10 fie HT-01155) Mar1]
Frefemeroe 20 d8 Atenustor Sh: 8 500 (on) I0-hlgr- 10 (W 217-01 161} Mar11
Forfaim e 30 A8 Allarusine SR 35938 (30 Amdzi-10 [Wa F1T-B1 180} War-11
Frafaswnce Prate ES30WE Shi: 3013 B0-Dhac-06 (Mo, E53-3013 Doeiy Ces-10
| D Ed SN E&D 20-Ape-10 g DASA-HED_marlin -1
Secordary Standads Io# Crmek Daile n mouss) Shasbuled Chack
AF germraton HPE RELAC IE= VIR 4-/ug-G8 (N housg check Dor09)] in house ghegr Dol
Halwink Aralyzer HP EF83E UES 0585 16-0l - dinhouse chegk Dd-14] ¥ bouse check Dol-11
HaTe Fumcian Signature
Cabbraled by Jeton Kneire aduwraduty Tischoician f/
(¥
Apgiowed by, Kiga Povic Tochrionl Manager

Z =

laguid: Bl moar 17, 2010

Thie calivation ceruficats shal nol oo repracuced axcapl 1N Rl wWIthod whtien apeEraval of Ihe laboratory

Certheate ho: ET3= 16844 NowiQ
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Calibration Laboratery of e

}}_'.‘

S Schwe|zere s it Kallbrard st
Schmid & Partner % 8 Sorvice sulsss ddalonnags
Engin=sering AG i =i C  gorvizia svizzare di taralura
Zeughmumstrazzo 43, $004 Zurich, Swizerland trﬁ # $  Sniss Callbration Service
Arcradied Dy he Swiss ACCredfiztion Senace [5A5) Accraditetion Mo, SCE 108
The Swist Aceradilation Sarvica is one of the 2ignatanies 1o the EA
Multilaiaral Agresmbre for Lhs recognition of calibealion caritficateg:
Glossary:
TSL tigsue simulating liguid
NORMY T sensitiyiy in fres space
ConvF sensitivity in TSL f NORMy v 2
P dincle COmpression paint
CF crigt factsr {1hluty_cycle) af the RF signal
A BC modulation depandant linearzation paramelers
Palarzalior p u rotation around probe axis
Palznzation 3 % rotafion arourd an axis that s in the plane normal to probe axiz {al meagurement senter),

ie, =018 normal to probe axis

Calibration is Performed According to the Following Standards:

a] |EEE Sid 1628-2q0003, "IEEE Recommendad Practice for Determining the Peak Spalial-Averaged Specific
Absorption Rate [SAR) in the Human Head from Wireless Communications Devices: Measoroment
Technigues”. Decembar 2002

b IEC 82208-1. “Frocedure to measure (he Specific Absorption Rate (3AR) for hand-hald devices used i clgse
proximity to e sar (freqaency range of 300 MHz to 3 GHz}", February 2005

Mnthnds Applied and Interpretation of Parameters:
WO M. v T Assessed lor E-field polarization & = 0 (F < 900 MHz 0 TEM-cel: f = 1200 MH2: RI2 wawgundn]
NORMx .z arg only inle medats values, 18, the uncertainties of NORMiy 2 does not effeat the EX-field
uncertainly insice TSL (see below CoavF).

v NORMTE oz = MORMK 2 * frequency response (see Frequancy Respanse Chart), This lineadization iz
implemented in DASY4 software versions later than 4.2. The uncedainly of lhe frequency responss s inchoded
In the clatea uncertainty of ConyF,

v DCPx oz OGP are aurnencal in2anzation perameters sasesaed cased on the cate of power sweep with CW
signal (o uncenainty requited). DCP does nol dapend on frequency nar media.

*  Aw ez Hepz Crpz VR P22 A B C are numerical ineanzation pararngters se3essed based on the data of
pewver sween for specific medulation signal. The parameters do not deperd on frequency nor media VR is the
Maximurm caibration range expressed in RS valtage aiross the diode.

= ConmvF and Boundary Efeot Faramsiors: Asaessad in flat phantom using E-figld {or Temperature Transfer
Stanciard fior F = 800 MHZ] and inside waveguide using analytical Nedd digtrioutions baged on powar
measuraments for f = 800 MHz. The sarme setups are used for assessment of the perameters applied for
bundary compensation (alpha, depth) of which typical uncenainty valuee are given. These parametars ane
used in DASYS suftware to improve probe accuracy close to the boundany. The serailivity in TSL coresponds
1o WA .2 * Corm wharaoy 1ha uncanainty coresponds toinat given for ConvF, A frequancy cependent
ComE i3 used in DASY version 4.4 and higher which allows extending the validity frem £ 55 MHz 1o 2 100
Hz.

+  Sphedcal isotiopy {30 deviation from sotopy) inoa field of low gradients realized using 2 Aat phartom
akposed by a patch artenna

+  Fopsor Offest The sensor offoy Corresponds 1o the offset of vitual messurement center from the probe bp
son probe axis) Mo tolerance required.
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ETIDVE SN:1644 November 16, 2010

Probe ET3DV6

SN:1644

Manufactured: November 7, 2001
Last calibrated; November 11, 2009
Recalibrated: Novermnber 16, 2010

Calibrated for DASY/EASY Systemns

{Note- non-conpaticle with DASY2 system’)

Gertificate Mo: ETE-104_ oy 10 Page 3af 11
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Author Data

Dates of Test

Hang Wang Jan 14 — June 09, 2011

Test Report No

RTS-2605-1102-05A

FCCID:

L6ARDH70CW | 2503A-RDH70CW
L6ARDP70UW | 2503A-RDP70UW

ICID

ET3DVE SN:1644

Navember 16, 2010

DASY/EASY - Parameters of Praobe: ET3DV6 SN;1644

Basic Calibration Parameters

Sengor X | Sersar ¥ | SensorZ [Unc [k=2}
Morm (ui(Wimy'y® 1.83 1.55 201 [ £104%
DEP vy’ 874 97.9 95.6
Moduiation Calibration Parameters
Ui Communication Sygtem Hamec PAR| A e C ¥R linc*
dB dBuY my th=2
A0 my ] 0.00 X .00 L. 1.0 1435 234 %
b 0.cx 0.0 10O 1463
Z .00 (alle'sl 1.00] 1484

approximataly B5%.

The reparted uncertainty of messurement is stated as the standand uncertainty of measuremant mult plied
by the coverage faclor k=2, which for a normal disiribadion corresponds 19 a coverage probability of

* Tha uncetaintias of Horm ¥ 2 ga ol sfled Ihe E-bekd urcertzinty maice TEL (se= Pagea £ and B3

= Mumericd neancation parameber Lnceria nhy nd oy el

r Unc=ianiy g L Mired b e Ihe MEdmJm d&aEson Tm Inear resporge appying necatanguiar dislfiuton and © exprecced fordha gelane of the feld walue.

Certilcals o ET3-1844 Newid

Faga 4 of 11
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Author Data Dates of Test Test Report No FCCID: IC ID
Hang Wang Jan 14 — June 09, 2011 RTS-2605-1102-05A L6ARDH70CW | 2503A-RDH70CW
L6ARDP70UW | 2503A-RDP70UW

ET20V6 SM:1644

DASY/EASY -

Calibration Parameter Determined in Head Tiasue Sim ulating Media

November 18, 2010

Parameters of Probe: ET3DV6 SN;1644

f [MHa] Validity [WHzl" P& il ki vty Conduclivily ComwFX ConwF¥Y  ConeF 7 Alpha Depth Unc (k=)
750 = B+ 100 419 £ 5% DED 5% £.64 .54 BS54 (LR 305 £ 1M10%
00 + 50t 10 415+5% 97 + 5% 500 .00 B.O0 0ar 346 £11.0%
1410 504+ 100 0.0 5% 14045% B0 6.08 500 (40 250 £ 11.0%
2450 +a07+ 100 ®ItTh 180+ 5% 447 4 42 4.42 LR 1 127 £ 110%

" Tha val dity of ¢ 100 MHz oty appkag lar DASY w44 and nighe- (see Page 23, The unoeranty 5the RES of the GeisF uncarianby sk ca bration frequersy

= e uncerlarty far the ingizabe s Jancy berd

Cedificabe Mo ET3-16:44_Momrin

Fage b of11
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Serwces RDH71CW/RDP71UW SAR Report
Author Data Dates of Test Test Report No FCCID: IC ID
Hang Wang Jan 14 — June 09, 2011 RTS-2605-1102-05A L6ARDH70CW | 2503A-RDH70CW
L6ARDP70UW | 2503A-RDP70UW

ETIDOWV6 Sh:1644

Movember 16, 2010

DASY/EASY - Parameters of Probe: ET3DVS SN; 1644

Calibration Parameter Datermined in Body Tissue Sim ulating Media

f[MHzj Validity [MHz|" Permiltiv ity Conductivity ConwF K ConwF ¥  CamF Z Alpha Dwpth Unc (k=2)
750 =501 100 355250 0496 + 5% G.1d B.14 .14 031 J.06 % 11.0%
500 + 5011+ 100 5015 105 9% 353 553 583 £ ¢ A SRR
1810 £ 501+ 100 533457 162 £ 5% 458 453 459 b3z 260 £ 11.0%
2450 £ 5003 100 574 5% 185 1 5% 4 05 4.05 405 095 125 £ 11 0%

" The walidity g1 1 160 W HZ ol spp &= lar DAST w4 end higher iss= Pag= 2 The urcetamy s Tie ASE 0 18 GONE INSENE 1 30 CalEen Fequas

ad ihe uncedtynly b v indicaied frequency banc

Cortificat: Mo ET3-1644 How1d

Fage Gof 11
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Serwces RDH71CW/RDP71UW SAR Report
Author Data Dates of Test Test Report No FCCID: IC ID
Hang Wang Jan 14 — June 09, 2011 RTS-2605-1102-05A L6ARDH70CW | 2503A-RDH70CW
L6ARDP70UW | 2503A-RDP70UW

ETIOVE SN:1644

November 16, 20110

Frequency Response of E-Field
(TEM-Call:#i110 EXX, Waveguide: R22}

L@

@7

T8

0.5

1000 1502 000
FIMHz]

—#—EM —a— R

Frequency respatse (normallzed;

2500 Elilis]

Uncertainty of Frequency Response of E-field: £ 6.2% (k=2)

Coerificaie Mo ET3-1644_MewiD

Fage 7 of 11
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Author Data Dates of Test Test Report No FCCID: IC ID
Hang Wang Jan 14 — June 09, 2011 RTS-2605-1102-05A | LBARDH70CW | 2503A-RDH70CW
L6ARDP70UW | 2503A-RDP70UW
ET3DW6 SN:1644 Movembor 16, 2010

Receiving Pattern (¢), 3 = 0°

1= 500 MHZ, TEM ifi110EXX f=1800 MHz, WG RZ2

—l— el 1 il ¥ Ll ] ——p —— ——r —@—Ta
10
ns
os
0.4 . . . . . e
) nz2
= ——10 Wi
500 W o
m_n_g . , y . . R H .
04 . . . . . . . —— 1 M
s . . . . e EE M
=08
-1 .
n a0 120 180 240 ann
+[1
Uncertainty of Azial Isotropy ARsssamant: * D&% (ka2)
Cestificate Noo ET3-1044 Moy id Fage Aol 11
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Serwces RDH71CW/RDP71UW SAR Report
Author Data Dates of Test Test Report No FCCID: IC ID
Hang Wang Jan 14 — June 09, 2011 RTS-2605-1102-05A L6ARDH70CW | 2503A-RDH70CW
L6ARDP70UW | 2503A-RDP70UW
ETIDVE SN:1644 November 16, 2010
Dynamic Range f(SAR; _.4)

{TEM cell, f = 300 MHz)

1 10 130

1 1 Rl

1 E+ Db

1.E+DE -

1.E+4
= .
S
z .
’E 1E+03
- B
)
wr
3 1E+02 .

1501 .

1.E+00 .

boat 91 o1
SAR [mMWem']
——i B ¥y = =i —8—F —EIoon

7 Wy

1.0
2
E nag

-+ O

-zoa . .

Doat 01 a1
SAR [mwrem’]
Uncertainty of Lirearity Assassment: 1 0.6% (k=2)
Cerificals Mo ETI-104d_ Mow1d Page @ of 11
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RDH71CW/RDP71UW SAR Report

Serwces

Author Data Dates of Test Test Report No FCCID: IC ID
Hang Wang Jan 14 — June 09, 2011 RTS-2605-1102-05A L6ARDH70CW | 2503A-RDH70CW
L6ARDP70UW | 2503A-RDP70UW

ETIDVE SN:1644 November 16, 2010

Conversion Factor Assessment

1= 300 MH2, WGLS RY (haad) [=1610 MHe, WGLS R22 [head)

0
rimm]

—— o R —— i ety

il —— e PR

Deviation from Isotropy in HSL
Error (4, 8), F = 900 MHz

Error [dB]

M- 00 30 M-060--0.60 M-020--0 40 B-0 430 20 @D 20900
o002 WO M-040 @0 050 WOER-0 B 0 RD-1.00

Uneartainty of Spherical lsatropy Bssassment: + 2.6% (k=8

Carfificate Mo ETI-1644 Mol Fage 10¢ 11
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Serwces RDH71CW/RDP71UW SAR Report
Author Data Dates of Test Test Report No FCCID: IC ID
Hang Wang Jan 14 — June 09, 2011 RTS-2605-1102-05A L6ARDH70CW | 2503A-RDH70CW
L6ARDP70UW | 2503A-RDP70UW
ET3IDVE SN:1624 November 16, 2010

Other Probe Parameters

Sensor Arrangement Triangular
Canfesion Ange (7 Nt apphzable
Me=hancal Surface Datection Mode enzbed
Cptical Surface Detection Moce ensbled
Froba Cweratl Length 33T mm
Frobs Body Dismetar 10 mm
Tip Length 0 mm
Tip Diameter 63 mm
Probe Tp te Sansor X Calbration Paint 2.7 mm
Probe Ty to Sensar 7 Calitration Pogin 2T mm
Probe Tip ta Sensor £ Calibralion Paint 2.7 mm
Recimmendad Measuremeni Disiance from Surface 3.7 mm

Cerbhicate Mo ET3 1634 Mowd Page 11 114
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Author Data Dates of Test Test Report No FCCID: IC ID
Hang Wang Jan 14 — June 09, 2011 RTS-2605-1102-05A L6ARDH70CW | 2503A-RDH70CW
L6ARDP70UW | 2503A-RDP70UW

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Aoredibed by Bie Swiss Accredilation Sendce (SAS)
The Bwiss Accreditation Service is one of the signatorias to the EA
Multilateral Agreement for the recognition of calibration certificates

Chimnt

RTS (RIM Testing Services) .

'n'..r.-.'l--“

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

Cortificato No: ES3-3225_Jan11

[CALIBRATION CERTIFICATE

Oibject

Calibration procedureds}

Calibration date’

ES3DV3 - 8N:3225

QA CAL-01.v7, QA CAL-23.v4 and QA CAL-25.v3 .

Cﬂlrl:namn pmuedufe for dosimetric E-ﬁald pmbas

January 13, 2011

v -

[ This calibralion certificate doacuments the iraceakdnty 1o nehanal standards, which realize the physical urls of measwrements (51}
The measuraments and the uncertaintes with confidence probakility are given on the fallowing pages and are par of the zefificate,

Al caFralions have been sonducted in the closed laboralory Faclty, envirgnrnent wrmperalure (22 2 3)°C and humidiy < T0%,

Cahbraton Equipment used {METE cntical for calibration}

Primary Standards _os _Cal Date (Cartificate No.) Scheduled Calibration
Power mater E44198 GE41203074 1-Apr-10 (Mo, 217-01136) Apr-11
Powar sensor E44124 MY 41455277 1-Apr-10 (Mo, 217-01134) Apr-11
| Powar sensor E44128 MY 1458087 T-Apr-10 (No. 217-01138) Aor-11
E Reference 3 dE Atlenuator M- 55054 (Ao} 30-Mac-10 Mo, 21701158} Mar-11
| Retarence 20 dB Attenuatar M- 55086 (200) A0-Mar-10 (o, 21701167} Mar-11
Feterence 30 dB Attenuatar SM: 55128 (30h) A0-Mar-10 Peo. 217T-01160) Mar-11
Reference Probe ES30DVE SM: 3013 28-Dec-10 (Mo. ES3-3073_Declid) Dec-11
DAES | SN: BED 20-Agr-10 (Mo, DAE4-BRD_ApriD) Aar11
Sgcondary Standargs og Chack Date (in howse) Scheduled Chadk
| RF generator HP 864805 UEIG42LI01T00 A-Au3-99 {in houge check Oct-0F) In hauge check: Oct-11
Netwiork Analyzer HF 8753E 53T ae05a5 18-0ret-01 {In house check Oct-13) In house check Oct-11 |
Hams Funclion _ Sinabure |
| Caligrated by: daton Kestrati " v LMT“&“‘W“ I i (Ci__lk
| Approwed by Mitia Pokiovic i

"hls |:>a||l:|ra.11|:-r~ l:srhicaia shai not b reproduced except in full without wiitlen approva of the Inbumhorr

=i, Technical Manager

Isswed: January 15 2011

Cantficale Mo ES3-3225_Jani
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Serw’cesl RDH71CW/RDP71UW SAR Report

Author Data

Hang Wang Jan 14 — June 09, 2011 RTS-2605-1102-05A | LEBARDH70CW | 2503A-RDH70CW
L6ARDP70UW | 2503A-RDP70UW

Dates of Test Test Report No FCCID: IC ID

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, B004 Zurich, Switrerland

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

Acerediled by lhe Swiss Accreciation Service [SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is ane of the signatories to the EA
Multilateral Agreament for the recognitien af calibration cortificates

Glossary:

TSL tissue simulating liguid

MNORMx,y 2 sansitivity in free space

ConvF sensitivity in TSL / NORMzy.z

DCP diode compression point

CF crest factor (1iduty_cycle) of the RF signal

A BC madulation dependent linearization parametears

Folarization o q rotation around probe axis

Podarization 4 i rotation around an axis that is in the plane normal to probe axis (at measurement center},

i.e., % =0is normal to probe axs

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, *IEEE Recommendad Practice for Dafermining the Peak Spatial-Averaged Specific
Absorption Rate (SAR}) in the Human Head from Wireless Communications Devices: Measurement
Technlgues”, Decambar 2003

by 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

Methods Applied and Interpretation of Parameters:
«  NORMx y,z: Aszessed for E-field polarization & = 0 (f = 8300 MHz in TEM-call; f > 1800 MHz: R22 waveguide).
NORMx,y,z are only intermediate values, i.e., the uncertainties of NORMx.y z does not effect the E*-field
uncertainly inzide TSL [zee below ConvF).

= NORM(Ax v,z = NORMx,y.2 * frequency_response (see Frequency Response Chart), This linearization is
implemented In DASY4 software versions later than 4.2, The uncertainty of the frequency response Is included
in the stated uncentainty of ConvF.

s DCPx yz: DCP are numerical linearization parameters assessed based on the data of power sweeap with CW
signal {no uncertainty required). DCP does not depand an frequency nor media.

s Ax vz Bz Cxyz VRx 2 A B, Care numencal linearization parameters assessed based on the dafa of
power sweep for spacific maduiation signal. Tha parameters do not depend on fraquency nor media. VR is the
mizximum calipration range expressed in RMS voltsge across the diode.

«  ConvF and Boundary Effect Paramelers: Assessead in Nat phantom using E-field (or Temperature Transfer
Standard for f = 800 MHz) and inside wavequide using analytical field distributions based on power
measuraments 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 paramelars are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL comesponds
to NOFRME, v, 2 * ConvF wharaby the uncertainty corresponds to that given for ConvF. A frequency dependeant
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to = 100
Mz,

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

+  Sansor Offset The sensor offset corresponds to the offset of virtual measurement center from the probe tip
[on probe axs). No tolerance reguired.

Cartificata Mo: ES3-3225_Jan11 Paga 2 of 11
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Serwces RDH71CW/RDP71UW SAR Report
Author Data Dates of Test Test Report No FCCID: IC ID
Hang Wang Jan 14 — June 09, 2011 RTS-2605-1102-05A L6ARDH70CW | 2503A-RDH70CW
L6ARDP70UW | 2503A-RDP70UW

January 13, 2011

ES3DV3 SN:3225

Probe ES3DV3

SN:3225

Manufactured: September 1, 2009
Last calibrated: December 11, 2009
Recalibrated: January 13, 2011

Calibrated for DASY/EASY Systems

{Mote: non-campatible with DASY2 systeml)

Cartificate Mo: ES3-3225_Jan11 Page 3of 11
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Author Data Dates of Test Test Report No FCCID: IC ID
Hang Wang Jan 14 — June 09, 2011 RTS-2605-1102-05A L6ARDH70CW | 2503A-RDH70CW
L6ARDP70UW | 2503A-RDP70UW

ES3DV3 SN:3225

January 13, 2011

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

Basic Calibration Parameters
Sensor X | Sensor Y | Sensor Z Unc (k=2} !
Norm (uViivim)3® 1.26 1.21 131 |+1014%
DCP (miv)* 1021 | 1008 | 991 ]
Modulation Calibration Parameters
uip Communication System Name PAR A B c VR Unc®
dB dBuv B mV (k=2
10000 oW oopl X 0.00 0.00 1.00] 1498 | £26%
¥ Q.00 Q.00 100 1481
z 0.00 0.00 1.00] 1107

The repurted uncertainty of measurement is stated as the slandard uncertainty af measurement multiplied
by the coverage factor k=2, which for a normal distribution corresponds 1o a coverage prabability of

approximately 95%.

* The unceslainkes of Morm®, ¥, 2 di aol allec the E ik ureserlanly ngede TSL (see Pages 5 and 8).

¥ Mumencal linearzation parameler. uneertainty not required.
e Ureeranty is determiriesd using he macimunm devalion from lnear resparse apphng secatangular distribution and is expressed for the square of the fietd vaus

Cartficale No: EE3-3225_Jan11
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Copyright 2005-2011, RIM Testing Services, a division of Research In Motion Limited

Page 4 of 11




Document

Page

Tes In Appendix D for the BlackBerry® Smartphone Model 28(52)
Sewlces RDH71CW/RDP71UW SAR Report
Author Data Dates of Test Test Report No FCCID: IC ID
Hang Wang Jan 14 — June 09, 2011 RTS-2605-1102-05A L6ARDH70CW | 2503A-RDH70CW
L6ARDP70UW | 2503A-RDP70UW

ES3DV3 SN:3225

January 13, 2011

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

Calibration Parameter Determined in Head Tissue Simulating Media

1 [MHz] Validity [MHz)®  Permittivity Conductivily ConvFX CornvFY  ConwF Z Alpha  Depth Unc (k=2)
THD = 511+ 100 418 + 5% 0.89 + 5% G47 BAT B47 .29 108 £ 11.0%
500 + 500 £ 100 415+ 5% 097 £5% G111 &1 6.1 081 190 £11.0%
1810 + 50/ 2100 400 £ 5% 1.40 = 5% 526 5.28 5.28 0.37 168 +11.0%
1950 £ 50/ 2 100 400 + 5% 1.40 £ 5% 498 4.98 4 .98 0.48 151 £11.0%
2450 + 50/ =100 392 £5% 1.80 £ 5% 460 4 B0 4 60 .52 1.54 £ 11.0%
2600 + 500 + 0 39.0 £ 5% 1.96 + 5% 4.52 452 4.52 053 1.58 +11.0%

© The waidity of £ 200 MHz ory applies Tor DASY wd 4 and ligher [zee Page 3. The unoerlanly = he R3S of the ConvF uncarkanly al calibratan frecuency

ard Fie vncerlainty Tor the indicabed frequency oand.

Cartificate Mo: ES3-3225_ Jant1
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Seerces RDH71CW/RDP71UW SAR Report
Author Data Dates of Test Test Report No FCCID: IC ID
Hang Wang Jan 14 — June 09, 2011 RTS-2605-1102-05A L6ARDH70CW | 2503A-RDH70CW
L6ARDP70UW | 2503A-RDP70UW

ES3DV3 5N:3225

January 13, 2011

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

Calibration Parameter Determined in Body Tissue Simulating Media

fIMHz]  Validity MHzl®  Permittivity  Conductivity ConvF X ConvFY¥ _ ConvF Z Alpha  Depth Unc (k=2)
750 + 50/ £ 100 55.5+ 5% 0.86 £ 5% £.30 £.30 B30 .78 117 £11.0%
a0 450/ 100 55.0 & 5% 1.05 £ 5% 6.12 B.12 B.12 072 120 £11.0%
1810 + 50/ + 100 53,31 5% 152+ 5% 488 4 B8 4 8B D2 270 £11.0%
1950 1507+ 100 513+ 5% 1.52 £ 5% 4 88 4.89 4,89 0.33 228 £11.0%
2450 + 50/ + 100 §2.7 4 5% 185 + 5% 4.43 4.43 4.43 099 104 £11.0%
2600 £ 50/ 4100 525+5% 216 £ 5% 4.28 429 429 0.99 105 £11.0%

“The walkity of £ 100 MHz only apphes far DASY w4 4 ang higher (see Page 2) The uncetdainty is the REE of the Convl uncortainty at cafibration Iregquancy

and the urcarsnty for the nocated fmaquency band

Certificate No: ES3-3225_Janil Fage B el 11
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Serwces RDH71CW/RDP71UW SAR Report
Author Data Dates of Test Test Report No FCCID: IC ID
Hang Wang Jan 14 - June 09, 2011 RTS-2605-1102-05A L6ARDH70CW | 2503A-RDH70CW
L6ARDP70UW | 2503A-RDP70UW
ES3DV3 5N:3225 January 13, 2011
Frequency Response of E-Field
{TEM-Cell:ifi110 EXX, Waveguide: R22)

! 18 I |
I 14 : | 5

13 | i
| ? 12 | | : |
! g 1.1 _j .
: E 10 ge—""e ————

£ |
= 08 P H

N -
i g. [12:] I ‘
e P

08 | ; L

08 ! ! ; B : |

i S0 1000 1500 000 500 300
i f [MiHz]
| ) +'r|-:um- IR |
Uncertainty of Frequency Response of E-fleld: £ 6.3% (k=2)
Contificate Mo: ES3-3225 Jan1i Paga 7 of 11 —_—
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Author Data Dates of Test Test Report No FCCID: IC ID
Hang Wang Jan 14 - June 09, 2011 RTS-2605-1102-05A L6ARDH70CW | 2503A-RDH70CW
L6ARDP70UW | 2503A-RDP70UW

ES3DV3 SN:3225

Receiving Pattern (¢), 9 = 0°

|t f=1800 MHz, WG R22

f = 600 MHz, TEM ifi110EXX

180 240 00

January 13, 2011

—o—= 20 Mz

|~
| —s—saane
| —m— i mne
== 2500 MHz

Uncertalnty of Axial lsotropy Assessment: £ 0.5% (k=2)

Cerdificate No; ES3-3225 Janii
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Author Data Dates of Test Test Report No FCCID: IC ID
Hang Wang Jan 14 — June 09, 2011 RTS-2605-1102-05A | LBARDH70CW | 2503A-RDH70CW
L6ARDP70UW | 2503A-RDP70UW

ES3DV3 SN:3225

January 13, 2011

Dynamic Range f(SAR,.q4)
(TEM cell, f = 300 MHz)

i 1 E+D& 4
1.E+05
| 1ED4 |
5
e i
- X E =
= |
s :
-
| E1Ewn2 |
;om | |
: i
T IE |
|
| 1.E+00 | p— 1
! 0,001 0.0 0.1 4 10 10
! SAR [mWicm] |
E —— ¥ B Ecor —8—Y ——=Yoor —8—I =—8—ZIcon)|
200
1.00
1 5 0.00 |
E H
Ed.Dﬂ !
2.00 B IR S
0001 0. a1 1 10 190
SAR [mWWiem’)
Uncertainty of Linearity Assessment: * 0.8% (k=2)
Carlificate No: ER3-2220_Jan1d Page 9ol 11
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Pg;ﬂ TGStIng Appendix D for the BlackBerry® Smartphone Model 33(52)

Author Data Dates of Test Test Report No FCCID: IC ID

Hang Wang Jan 14 — June 09, 2011 RTS-2605-1102-05A L6ARDH70CW | 2503A-RDH70CW
L6ARDP70UW | 2503A-RDP70UW

ES3DV3 SN:3225

January 13, 2011

Conversion Factor Assessment

f = 900 MHz, WGLS R (head) ‘
' wu —

40, |
35 |
_ 26.0 ;
30! |
5. i | 2200 !
20| i
22’ 0 i E 180 |
;1 E| !
E 10.0 |
05 @ 30 |
[+ J o g S S S ——— o i

& 10 20 ol 40 50 =11} 1] 10

Z[mm] ! z[mm]
—— fel il EPTR— T
i

= 1810 MHz, WGLS R22 (head)

20 a0 a0

=== NCanroTois

Deviation from Isotropy in HSL

Error (i, #), f = 900 MHz

Errar [dB8]

‘0000020 EOZFEL0 D006 EOG00E]  mO.831.00

Uncertainty of Spherical Isotropy Assessmant: £ 2.6%

Certificate Mo E83.3225_Jan11 Paga 10 of 11
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Tes In Appendix D for the BlackBerry® Smartphone Model 34(52)
Seerces RDH71CW/RDP71UW SAR Report
Author Data Dates of Test Test Report No FCCID: IC ID
Hang Wang Jan 14 — June 09, 2011 RTS-2605-1102-05A L6ARDH70CW | 2503A-RDH70CW
L6ARDP70UW | 2503A-RDP70UW

ES3DV3 SN:3225

Other Probe Parameters

January 13, 2011

Sensor Arrangement Triangular!
Connector Angle {7} Mot applicable,
Mechanical Surface Detection Mode enabled
COptical Surface Detection Mode disabled
‘Prabe Overall Length 337 mm
Probe Body Dlameter 16 mm
iTip Lerngth i 10 mm
Tip Diarmetar 4 mim
Probe Tip to Sensor X Calibration Point 2 mm
Probe Tip to Sensur-‘l-" Calibration Point 2 n:u;
Probe Tip to Sensor £ Calibration Point 2 mm
Recommended Meaasurement Distance from Surface 3 mm

Certificate Mo: ES3-3225 Jan11 Page 11 of 11
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Tes Iﬂ Appendix D for the BlackBerry® Smartphone Model 35(52)
‘ Serwces RDH71CW/RDP71UW SAR Report
Author Data Dates of Test Test Report No FCCID: IC ID
Hang Wang Jan 14 — June 09, 2011 RTS-2605-1102-05A L6ARDH70CW [ 2503A-RDH70CW
L6ARDP70UW [ 2503A-RDP70UW

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, 8004 Zurich, Switzarfand

Accradited by the Swiss Accraditation Saervice (SAS)

RUIETS

TR,

Service suisse d'élalonnage
Servizio svizzero di taratura
Swiss Calibratlon Service

Accredilation No.: SCS 108

The Bwiss Accreditation Service i one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration cerlilicates

Client RTS (RIM Testing Services)

Certificate No: D835V2-446_Jan11

Schweizerischer Kalibrierdienst

CALIBRATION CERTIFICATE

Oiject

Calibration procedure(s) m CAL-I.‘IG.\.-B

|

Calibration date: January 21, 2011

DB35V2 - SN: 446

Calibration procedure for dipole validation kits

| This calibration cedificate documents the traceability ta national standards, which realize tha physical units of measwemants (S1).

| The measurements and the uncerainties with confidence protatility ane given on the Tollewing pages and are part of the cerlificate

Al calibrations have been conductad in the closad laboratory taclily: environment bemperatune (22 = 3)°C and humidily < 70%.

Calibration Equipmeant wsad (MATE critical for calibration)

Cal Date [Certificats Mo.}

__Schaduted Calibration

Primary Stardards _ Io&

Power metar EPM-4424 GRIT480704
Pawer sénsor HP 84814 US3TEe27R3
Reterence 20 dB Atleruator SN: 5086 (20g)
Twype-M mismatch combination SN: 5047.2 [ DE32T
Raferance Probe ESI0V3 Sh: 3205

DAE4 SM: 601

Sanx- ndary Standards _|ID# _
PDW sengor HP F.H-Eh‘- WY 082317

RF generator RES SMT-06 100005

Netwark Analyzer HP B753E UE3T 00685 54206

i Mame
| Calibrated by: Dimea ey
i
Approwed by Kartfan Pokowvic

Check Date (in house)

06-Oct-10 {Ma. 217-01266)
D-0Oct-10 (Mo, 217-01266)
a0-Mar-10 (No. 217-01158)
30-Mar-10 (Mo, 217-01162)
30-Apr-10 (Mo, ES3-3205_Apr10)
Tdun=10 (Mo, DAES-GOT _Juntd)

Oct-11
Oct-11
Mar-11
Mar-11
Apr-11
Jun-11

Schadubed Check

18-0et-02 {ir house check Oat-08)
4-Aug-28 {in house check Oot-00)
18-0ct-01 {im house check Oct-10)

Funchan

Technical Manager

In haise check: Oct-11
In housa check: Oof-11
In housa check: Oct-11

Signature

0007
s

lasued: January 21, 2011

This cafibration certificate shall not be reproduced amcapt in full without wiitten approval of the laboratory.

Cenificate No: DB35V2-446_Jan11

Pagaiofé
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Tes In Appendix D for the BlackBerry® Smartphone Model 36(52)
Serwces RDH71CW/RDP71UW SAR Report
Author Data Dates of Test Test Report No FCCID: IC ID
Hang Wang Jan 14 - June 09, 2011 RTS-2605-1102-05A L6ARDH70CW | 2503A-RDH70CW
L6ARDP70UW | 2503A-RDP70UW
Calibration Laboratory of \‘:&L"z S  Schwelzerischer Kallbrierdienst
Schmid & Partner iﬁ c Service sulsse d'étalonnage
Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland fvﬁ F s Swiss Calibration Service

Aperedited by the Swiss Accreditation Service (SAS)

Accraditation No.: SCS 108

The Swiss Accreditatlan Service is one 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,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 Technigues”, December 2003

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held

c

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
paraliel to the body axis.

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impaedance stated is transformed from the
measurement at the SMA connector fo the feed point. The Return Loss ensures low
reflected power. Mo 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 paramefers: The measured TSL parameters are used to calculale the

nominal SAR result,

Cantificate No: DB3SV2-445 Jani

Pape 2 of 6
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Tes Iﬂ Appendix D for the BlackBerry® Smartphone Model 37(52)
Serwces RDH71CW/RDP71UW SAR Report
Author Data Dates of Test Test Report No FCCID: IC ID
Hang Wang Jan 14 — June 09, 2011 RTS-2605-1102-05A L6ARDH70CW [ 2503A-RDH70CW
L6ARDP70UW [ 2503A-RDP70UW
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.6
Extrapolation Advanced Extrapolation
Phantam Maodular Flat Phantom V4.9
Distance Dipole Center - TSL 15 mim with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency B35 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations ware applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters x20°C 415 0.90 mha'm
Measured Head TSL parameters (22.0+02)°C M3+6% 0.89 mho/m + 6 %%
Head TSL temperature during test {218+02)°C wna e
SAR result with Head TSL
SAR averaged over 1 cm® {1 g} of Head TSL Condition
SAR measured 250 mW input power 238mW /g
SAR nermalized narmalized o 1W 956 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 condition
SAR measured 250 mW input power 1.56 MW /g
SAR normalized normalized to 1W 624 mW /g
SAR for nominal Head TSL parameters normalized o 1W 6.27 mW fg + 16.5 % (k=2)

Cerlificate Mo: DB35V2-446_Jan11

Page Jol 6

This report shall NOT be reproduced except in full without the written consent of RIM Testing Services
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Tes In Appendix D for the BlackBerry® Smartphone Model 38(52)
Serwces RDH71CW/RDP71UW SAR Report
Author Data Dates of Test Test Report No FCCID: IC ID
Hang Wang Jan 14 — June 09, 2011 RTS-2605-1102-05A L6ARDH70CW | 2503A-RDH70CW
L6ARDP70UW | 2503A-RDP70UW
Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed point 49662 - 7.7 2
Retum Loss -22.2d8
General Antenna Parameters and Design
i 1.386 ns

| Electrical Delay {one direction)

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 semirgid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals.
Mo excessive force must be applied to the dipole arms, becausae they might bend or the soldered connections near tha

feedpeint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

QCetober 24, 2001

Certificate No: DB35V2-446_Jan1i
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This report shall NOT be reproduced except in full without the written consent of RIM Testing Services
Copyright 2005-2011, RIM Testing Services, a division of Research In Motion Limited




Document Page

7@8 m Appendix D for the BlackBerry® Smartphone Model 39(52)
/‘ Serwces RDH71CW/RDP71UW SAR Report
Author Data Dates of Test Test Report No FCCID: IC ID
Hang Wang Jan 14 — June 09, 2011 RTS-2605-1102-05A | LBARDH70CW | 2503A-RDH70CW

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:d46

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

Medium: HSLSOG

Medium parameters used: f = 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)

DASYS Conliguration:
» 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 4.90L; Type: QDOO0P49AA; Serial: 1001
«  Measurement SW: DASYS2, V52.6.1 Build (408)

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

Pin=250 mW /d=1 Smm, dist=3.0mm (ES-PrﬂhE}meIm Scan (Tx7x7) fCube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 57.426 Vim: Power Drift = (L04 dB

Peak SAR {extrapolated) = 3.600 W/kg

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

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

0dB = 2. 79mW/g

Carificate Mo: DB35V2-446_Jan11 Page 5 of 6

This report shall NOT be reproduced except in full without the written consent of RIM Testing Services
Copyright 2005-2011, RIM Testing Services, a division of Research In Motion Limited

L6ARDP70UW | 2503A-RDP70UW



Document

Page

Tes Iﬂ Appendix D for the BlackBerry® Smartphone Model 40(52)
Seerces RDH71CW/RDP71UW SAR Report
Author Data Dates of Test Test Report No FCCID: IC ID
Hang Wang Jan 14 — June 09, 2011 RTS-2605-1102-05A L6ARDH70CW | 2503A-RDH70CW
L6ARDP70UW | 2503A-RDP70UW

Impedance Measurement Plot for Head TSL
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Carificate No: DB3SV2-446_Jan11
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Tes In Appendix D for the BlackBerry® Smartphone Model 41(52)
‘ Serwces RDH71CW/RDP71UW SAR Report
Author Data Dates of Test Test Report No FCCID: IC ID
Hang Wang Jan 14 — June 09, 2011 RTS-2605-1102-05A L6ARDH70CW [ 2503A-RDH70CW
L6ARDP70UW [ 2503A-RDP70UW

Calibration Laboratory of

Schweizerischer Kalibrierdienst
Schmid & Partner Service suisse d'étalonnage
Engineering AG Servizlo svizzero di laratura
Zeughausstrasse 43, 8004 Zurich, Switzerland Swiss Calibration Service

Accredited by the Swiss Accredifation Serice (SA5)
The Swiss Accreditalion Service is one of the signatories o the EA
Multilateral Agreement for the recognilion of calibration cerlificales

Clienl

RTS (RIM Testing Services)

Accreditation No.:

SCS 108

Gertificate Na: D1800V2-545_Jan11

CALIBRATION CERTIFICATE

Ohject

| Cafibration date:

Calioration procedura(a)

D1800V2 - BN: 545

QA CAL-05.v8

Calibration procedure for dipole validation kits

January 13,2011

This calibraton cerilicate documents the fraceability o national standands, which realize e physical units of measuremeants (51
The measurements and the uncertainbies with confidence probability are given on the followsng pages and &re pan of e certdicale,

| All calibrations have bean conducted in the closed laboratory facility: eswironment tamperature (22 = 3)*C and hurmidity < 7056,

| Caltration Equipment used METE eritical for calfration)

E Prirnary Standanis 0 # Cal Drale [Cerificata No.) Scheduled Calibeation
Power meter EPM-4424 GBEIT480T04 O6-0ct-10 (Mo, 217-01268) Oct-11
Power sensor HP B4A1A US37202783 OE-0ct-10 (Mo, 217-01 268) Cel-11
Referenca 20 dB Attenuator 5M: 5086 (20g) 30-Mar-10 (Mo, 217-01158) Mar-11
Type-M mismatch combination 5M: 50472 / 06327 30-Mar-10 (Mo, 217-01162) Mar-11
Refarenca Probe ES30V3 5N: 3205 B0-Apr-10 (Mo, ES3-3205_Apri0) Apr-11
DAE4 SN: 801 10-Jun-10 (Mo, DAES-B01_Jun10) Jun-11
Secondany Standards I # Cheack Date (in house) Scheduled Chack
Power sensor HP 84814 BIY41092317 18-0ct-02 (in house check Oc-09) In house check: Q=11
RF ganarator &S SMT-06 100005 A-fug-89 (in housa check Oct-09) Im houwse check: Oct-11
Nibwork Analyzer HF B753E USI7IF0SRE 534206 18-0ct-01 (in house check Oct-10) I howse check: Cct-11

Mame Function &gnmum

Calibrated by Démce [Hev Laboratary Techician e @ m

| Approved by: Katja Fokowlo “Technical Menager ; ,QZ? 4‘

ETIHS calibration cerificate shall nol be reproduced excepl in full withou? writlan approval of the laboratory.

Isaued: January 14, 2011

© Cerificate No: DiEﬂﬂ'h"Z 545_Jan1 1
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Tes In Appendix D for the BlackBerry® Smartphone Model 42(52)
Serwces RDH71CW/RDP71UW SAR Report
Author Data Dates of Test Test Report No FCCID: IC ID
Hang Wang Jan 14 — June 09, 2011 RTS-2605-1102-05A L6ARDH70CW | 2503A-RDH70CW
L6ARDP70UW | 2503A-RDP70UW
Calibration Laboratory of o, Schwelzerischer Kalibrierdionst
Schmid & Partner SNk Service suisse d'@alonnage
Enginaering AG T Servizio svizzero d| taratura
Zewghausstrasse 43, BO04 Zurich, Switzestand "’-qﬁf Swiss Calibration Servics

Accredited by the Swiss Accraditation Sarvice (S435)
The Swiss Accreditalion Service is ene of the signatories lo the EA
Multilateral Agreament for the recognition of calibration certificates

Accreditation No..

SCS 108

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}

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 Davices: Measurement Techniques”, December 2003

IEC 62208-1, "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 OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Partable 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 liquid filled phantom. The impedance stated is transformed from the
measuremeant 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 point,
No uncertainty required.

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

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

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

Cartificate Mo: D1900V2-545_Jani1
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Tes Iﬂ Appendix D for the BlackBerry® Smartphone Model 43(52)
Serwces RDH71CW/RDP71UW SAR Report
Author Data Dates of Test Test Report No FCCID: IC ID
Hang Wang Jan 14 — June 09, 2011 RTS-2605-1102-05A | LEBARDH70CW | 2503A-RDH70CW
L6ARDP70UW | 2503A-RDP70UW
Measurement Conditions
DASY gystem configuration, as far as not given on page 1.
DASY Versien DASYS V52.6
Extrapolation Advanced Extrapolation
Phantom Madular Flat Phantom V5.0
Distance Dipole Center - TSL 10mm 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
Noeminal Head TSL parameters 220°C 40.0 1.40 mha/m
Measured Head TSL parameters (220£0.2)°C 385+ 6% 1.43 mho'm + & %
Head TSL temperature during test 121.2+0.2)°C w—
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Candition
SAR measured 250 mW input power 102mWig
SAR normalized normalized to 1W 408 mW /g
SAR tor nominal Head TSL parameters normalized to TW 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 E26mW /g
SAR normalized nommalized to 1W 21.0mW i g
SAR for nominal Head TSL parametars nommalized to 1TW 20.8 mW /g + 16.5 % (k=2)

Cenificate No: D1900V2-545_Jan11
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Tes In Appendix D for the BlackBerry® Smartphone Model 44(52)
Serwces RDH71CW/RDP71UW SAR Report
Author Data Dates of Test Test Report No FCCID: IC ID
Hang Wang Jan 14 — June 09, 2011 RTS-2605-1102-05A L6ARDH70CW | 2503A-RDH70CW
L6ARDP70UW | 2503A-RDP70UW
Appendix
Antenna Parameters with Head TSL
Impadance, transfarmed to feed point 5080+ 1.8
Reiurn Loss - 34.4 dB
General Antenna Parameters and Design
1.199 ns

Elactrical Dalay (ona diraction)

Aftar long term usa with 100W radiated power, only a slight warming of the dipale naar the feedpaint can be measurad,

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connectad to the

second arm of the dipole. The antenna is therefore short-circuilad for DC-signals.
Mo excessive force must be applied to the dipele arms, because they might bend or the soldered connections naar the

feedpoint may be damagad.

Additional EUT Data

Manufaciured by

SPEAG

Manufacthured on

Mavernber 15, 2001

Carificate No: D1900V2-545 _Jan11
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7@8 m Appendix D for the BlackBerry® Smartphone Model 45(52)
Serwces RDH71CW/RDP71UW SAR Report
Author Data Dates of Test Test Report No FCCID: IC ID
Hang Wang Jan 14 — June 09, 2011 RTS-2605-1102-05A L6ARDH70CW | 2503A-RDH70CW
L6ARDP70UW | 2503A-RDP70UW

DASYS Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 194 MHz; Type: DI900V2; Serial: DIYOV2 - SN:545

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

Medium: HSL U12 BB

Medium parameters used: f= 1900 MHz; o = 1 43 mho/m; g, =386, p=

Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/AEC/ANST C63,19-2007)

DASYS Configuration:

Date/Time: 13.01.2011

1000 kg/m®

+  Probe: ES3DV3 - SN3205; ConvFi(5.09, 5.09, 5.09); Calibrated: 30.04.2010

«  Sensor-Surface: 3mm (Mechanical Surface Detection)

s [Electronics: DAE4 Sn601 ;, Calibrated:

+  Phantom: Flat Phantom 5.0 (front); Type: QDODOPSOAA; Serial: 1001

06,2010

«  Measurement SW: DASYSZ, V52.6.1 Build (408)

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

[4:52:49

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7} /Cube (; Measurement

grid: dx=3mm, dy=5mm, dz=5mm

Reference Value = 98.053 Vim; Power Drift = 0,03 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

-10.60

-14.40

-18.00

0dB = 12.740mW/g

Certificate No: D1900V2-545_Jan11
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impedance Measurement Plot for Head TSL
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Calibration Laboratory of ﬂqwh Schweizerischer Kallbrierdienst
Schmid & Partner ™ . Service suisse d'étalonnage
Engineering AG T Servizio svizzero dl taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand %ﬂx?‘} Swiss Calibration Service

Accredied by the Swiss Accradilation Senace (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreemant for the recognition of calibration certificales

Calibwation procedure(s)

Calibration date:

Calibration Eguipmant used (MATE critical for calibraton)

This callbration certdicate documents the treceatdity to national standards, which realize the physicel units of measurements. (S1).
The measuramaents and the uncaraintias with confidence probabity ara given on the following pages and ara part of the cariicate

All cakbrations have besn conductad in the closad laboratony facility: ervironment temperabure (22 + 3)°C and humidity = 70%,.

Frimary Standards D ¥ Cal Date (Gertificate Mo} Schedued Calibration
Power mater EPM-8424 GEIT4B0704 05-0et-09 (Mo, 21 7-0108E) Oet-10

Power sansor HP BAE1A UB3TR0aTRS 08-0ct-09 (Mo, 241 7-01 086} Gict-10

Raferance 20 d& Attenuatar SMC S0 (200) a1-Mar-0% (No. #17-01025) Mar-1d

Type-M mismatch combmaton ShS04T2/0E32T  31-Mar-0B (Mo, 217-01029) Mar-10

Reference Probe ES30V3 Sh- 3205 2-Jum-08 (Mo, ES3-3205_Jen0d) du-10

DAEL BN &01 O7-Bar-0r% (Mo, DAE4-801_MarDG) Mar-10

Secondary Slandards o ) Check Dabe (i houss) - Scheduled Check
Power sansos HP B4B14 Y 4102307 18-t -0 (in howse check Oct-08) In hease check; Ocl-11
AF gonarator RES SMT-06 100005 d=Aug-G5 (in howse check Ot 09) In heasse check; Ocl-11

Metwork Analyzer HP B753E

Calibrated by:

UE3THFRGHE 54206

1E-Oet-01 (in house check Oct-09)

Funiction

This calibration ceificate shall not be reproduced axcapt in full withoul wiitten approval of 1he |laboeatony

I b check; Oet-10

Signature
a

lasued: November 16, 200%

Certificate No: D450V 2-T47_MNov0a
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Calibration Laboratory of &*ﬁﬂwl?"’*«, Schweizerischer Kalibrierdienst
Schmid & Partner g Service suisse d'étalonnage
Engineering AG T Servizio svizzero di taratura
Zeughaussirasse 43, B0 Zurich, Switzerkand '».cmﬁmy Swiss Calibration Service
Accradiled by the Swiss Accredilation Sendce (SAS) Accreditation ho.: SCS 108

The Swiss Accreditation Service |8 one of the signatories to the EA
Multilateral Agreamant 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) |EEE 5td 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

by 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

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields,; Additional Information for Evaluating Compliance of Maobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

= 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.

s Antenna Parameters with T5L: 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 parametars are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measuremeant at the SMA connector to the feed point. The Returmn Loss ensures low
reflected power. No uncertainty required.

= Elactrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncerainty 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.

»  SAHR for nominal TSL paramelars: The maasured TSL parameters ara used to calculate the
nominal SAR result.
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Measurement Conditions
DASY system conliguration, as far as nol given on page 1.
DASY Version DASYS V52
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V4.9
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 following parameters and calcuiations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 302 1.80 mha‘m
Measured Head TSL parameters 22002 °C 391 26 % 1.78 mho'im + 6%
Head TSL temperature during test (21,3 £0.2) °C o
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Condition
SAR measured 250 mW input power 133mW g
SAR normalized normalized 1o 1W 532mW /g

SAR for nominal Head TSL paramelars

normalized 1o 1W

53.4 mW /g £ 17.0 % (k=2)

SAR averaged over 10 em® (10 g} of Head TSL congdition
EAFI measured 250 mW input power B23mW /g
SAR normalized nomalized ta 1TW 249mW /Mg
SAR for nominal Head TSL parameters normalized to 1TW 24.9 mW /g £ 16.5 % (k=2)

Certificale Mo: D2450V2-T47_MNowdd
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Appendix

Antenna Parameters with Head TSL

Impedanca, ransformed 1o feed point

5190+ 090

Realum Loss

- 33.9 dB

General Antenna Parameters and Design

Electrical Delay {one direction)

1,161 ns

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

The dipole is made of standard seminigid coaxial cable. The center conductor of the feeding line is directly connected 1o the
second arm of the dipole, The antenna is therefore short-circuited 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 damaged.

Additional EUT Data

Manulactured by

SPEAG

Marstactured on

Decembers 01, 2003

Coerlificate Mo: D2450W2-747_Mov0S
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DASYS5 Validation Report for Head TSL
Dane/Time: 11112009 15:04:10

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:747

Communication System: CW: Frequency: 2450 MHe: Duty Cycle: 1:1

Medium: HSL U1 BB

Medium parameters used: T = 2450 MHz; o = .79 mho/m; £, = 39.2: p = [0 kgiln"
Fhantom section: Flat Section

Measurement Standard: DASY S (IEEE/NEC/ANST Ca3.19-2007)

DASY S Configuration:

o Probe: ES3DV3E - SNAIXNE: ConvFid,53, 4,53, 4.53); Calibrated: 26.06,2009
Sensor-Surface: 3mm {Mechanical Surface Detection)
Electronics: DAE4 Sn601; Calibrated: 07032009
Phantom: Flat Phantom 3.0 (front); Type: QDRODOPS0AA: Serial: 1001
Measurement SW: DASYS, V5.2 Build 157; SEMCAD X Version 14,0 Build 57

- - - -

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

Reference Value = 1013 Vim; Power Drift = (0.067 dB

Peak SAR (extrapolated) = 27 Wikg

SAR(I g) = 13.3 mW/g; SAR(ID g) = 6.23 mW/g

Maximum value of SAR (measured) = [7.1 mWig

M ]
|
|
|

20

-2%

0dB=17.1mW/g

Cerilicate Mo: D2450V2-747_Mow(d Paga 5l 6
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Impedance Measurement Plot for Head TSL
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