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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'etalonnage
Sarvizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is cne of the signatories to the EA

Multilateral Agresment for the recognition of calibraticn cerificates

Client RTS {RIM Testing Services) Centificate No: ET3-1643_Mar10

|CALIBRATION CERTIFICATE

Objest ET3DV6 - SN:1643

Calibration procadure{s) QA CAL-01,v6, QA CAL-23.v3 and QA CAL-25.v2

Calibration procedure for dosimetric E-field probes

Calibration date March 9, 2010

This calibralion certificate decumanis the traceability o naional standards, which realize the physical units of measurgments [S1}
The messurements and the uncartainties with confidence probability are green on the follewng pages and are part of the carificals

Al calibraians have Baen conducted in the closed laboratory facilily, envranment lemperatune (22 & 3)°C and hurmsdity < 70%

Calibralion Equipment used (MATE critical for calibration)

| Primary Standards D # Cal Date {Cenificate Mo | Scheduled Calisration
Fower meter E44198 GE41293874 1-Apr-08 (Mo, 217-01030) Apr-10
Power sensor E44124 Y4 1465277 I-dpr-0i (Mo, 217-01030) Apr-10
Power senscr E44128 MY4 1458087 1-Apr-08 (No. 217-01030) Apr-10
Reference 3 dB Attenuator SN S5054 {3c) 31-Mar-08 (Mo, 217-01026) Mar-10
Raferance 20 dB Atenuator SN SE085 (20b) 31-Mar-08 (Mo, 217-01028) Mar-10
Reference 30 dB Atlenuator SN 55126 (30 3-Mar-08 (No. 217-01027) Mar-10
Reference Probe ES30NVZ SN 3013 3-Dec-08 (Mo, EE3X-3013 Dec0f) Dec-10
DAE4 SN GED 29-Sep-08 (No. DAE4-880_Sepld) Sep-10
| Secondary Standards | D # Check Date (in house) Scheduled Check
RF ganerator HF 86480 LIS364 2001 700 A-Aug-td {n hause check Del-09) In house check Oct-11
Matwork Analyzer HP 8753E U537 30585 18-0ct-01 i housa check Chel-09) In house check Octid
Mama Furctian Signature
Calibrated by- Jabon Kasirati Labarslory Techmacian II.' '(
| jl—
Approved by: Hatja Pokovig Technical Managar

s A

Issued. March 10, 2000

This calibration certificate shall not be reproduced excep! in Rl withoul writban approval of the laboratory

Certificate Mo: ET2-1643_Mar10
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Calibration Laboratory of

g Schweizerischer Kalibrierdienst

Schmid & Partner Service suisse d'élalonnage
Engineering AG c Servizio svizeero di taratura

Zeughausstrasse 43, B004 Zurich, Switzerland S  Swiss Calibration Service

Accredited by the Swiss Accraditation Service (S45) Accreditation No.: SCS 108

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

Multilateral Agreament for the recognition of calibration certificates

Glossary:

T5L tissua simulating liquid

MORM:x.y 2 sengitivity in free space

ComF sensitivity in TSL 7 NORMx y z

DCcP diode compression point

CF crest factor | 1/duly_cycle) of the RF signal

a8 B C modulation dependent linearization parameters

Polarization ¢ g rotation around probe axis

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

Le., 4 = 0is normal to probe axis

Calibration is Performed According to the Following Standards:

g) |EEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorplicn Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques”, December 2003

b} IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in dose
proximity to the ear (frequency range of 300 MHz 1 3 GHz)", February 200:3

Methods Applied and Interpretation of Parameters:
«  NORMy y z: Assessed for E-field polarization & = 0 (f = 800 MHz in TEM-cell; f = 1800 MHz: R22 wavegmde}
NORMzx,y.z are only intermadiate values, i.e., the uncenainties of NORMz v,z does not effect the E-field
uncertainly inside TSL (see below Convi).

o NORM{x y.z = NORMx, .z * frequency_response (see Frequency Response Chart). This linearnization is
implemented in DASY4 software versions [ater than 4.2, The uncerainty of the frequency response is included
in the stated uncerainty of ConvF,

«  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 AppZ Bayz Coyz VRxpz A B Care numerical lingarization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters ¢o not depend on frequency nor media. VIR is the
maximum calibration range expressed in RMS voltage across he diode.

«  ConvF and Boundary Effect Parameters. Assessed in flat phantom using E-field {or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f = 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
used in DASY4 software to improve probe accuracy close Lo the boundary. The sensitivity in TSL corresponds
to NORMsx v,z * ComvF whereby the uncertainly 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.

s« Spharical isofrapy (30 deviation from isofropy): in a field of low gradients realized using & flat phantom
exposed by a 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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Hang Wang

Dates of Test

Feb 7 — May 25, 2011

Test Report No

RTS-3933-1105-11

FCC ID:

L6ARDU70CW | 2503A-RDU70CW

ET3DVE SN:1643

Probe ET3DV6

SN:1643

Manufactured:

Last calibrated:

Recalibrated:

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

Calibrated for DASY Systems

[Note: non-compatible with DASY2 system!)

Certificate Mo: ET3-1643 Mar10
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DASY - Parameters of Probe: ET3DV6 SN:1643

Basic Calibration Parameters

Sensor X | Sensor ¥ | Sensor Z Unc (k=2) ]
Norm {pWi0vim)2® 1756 201 | 179 |+101%
DCP (mv)” 93.2 91.0 90.9
Madulation Calibration Parameters
uiD Communication System Name PAR A B c VR Unc*
| @B dBuV mv k=2)
10000 CW oon| X 0.00 0.00 100 3000 | £15%
¥ 0.00 0.00 1.00| 3000
_ z 000 Q00 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 Norm, Y. Z g not alfedt the E-fieid uncerlainty imside TSL (see Pages 5 and 8)
® Mumarical lingarization parameter uncanainty not raqu red
 Uncertainty & delemined using fie maximum seviation from [near responss apolyng recatarguiar distibution and is expressed 4o the square of fie fisd valus
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DASY - Parameters of Probe: ET3DV6 SN:1643
Calibration Parameter Determined in Head Tissue Simulating Media
T [MHz] Validity [MHz]°  Permittivity Conductivity  ConvF X ConvF ¥ ConvF Z Alpha Depth Une [k=2)
200 £ 50/ £ 100 4152 5% 0,97 £ 5% .01 6.01 601 0.42 235 +11.0%
1810 £ 50/ £ 100 A0.0 + 5% 140 £5% 499 495 493 nez 235 +11.0%
1850 50/ + 100 40.0 £ 5% 1.40 £ 5% 4,74 4.74 4.74 079 210 2 11.0%

= Tha walidity of £ 100 MHz only apples for DASY w44 and higher [see Page 2). The unceranly @ e R3S of the Cone® uncerainly al cakoralion frequency

and tha uncertainty for tha indicated frequancy tand
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DASY - Parameters of Probe: ET3DV6 SN:1643

Calibration Parameter Determined in Body Tissue Simulating Media

f [MHz] Validity [MHz]°  Pormittivity  Conductivity ConvF X ConvF Y ConvF Z Alpha  Depth Unc (k=2)
200 £ 5007 £ 100 55.0 & 5% 105 5% 593 593 583 0.33 277 £ 1.0%
1810 =50+ 100 533+ 5% 152 +5% 458 458 458 0.75 263 +11.0%
1950 + 50/ + 100 53.3 £ 5% 1.52 £ 5% 4.54 4 54 4 54 0.99 2220 +110%

© The walidily of = 100 MHz only applies for DASY wi 4 and higher [see Page 2). The uncariz@nty is the RS5 of ine Conyf unceraimty al cabration mequency

an e uncestainty Tor the indicated frequarcy band
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ET3DV6 SN:1643

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

1.5

11

1.0 -

0.8 4

Frequency response (nommalized)

oA
o7

0.6

v} SO0

1000

1500 2000 2500 000

[MHz]

—8—TEM

—8—R2

Uncertainty of Frequency Response of E-field: & §.3% (k=2)

Certificabe Mo: ET3-1643_Mari
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Receiving Pattern (¢), 3 = 0°

f =600 MHz, TEM ifi110EXX

f= 1800 MHz, WG R22

1.0
0.8
0.6
0.4 =G 30} MHzZ
g:g —— 100 MHz
0.2 —&— 00 WMHz
0.4 —&— 1800 MHz
0.6 —i— 2500 MHz
08
-1.0

0 &0 120 240

180
#[

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

Cerificabe Mo: ET3-1643_Mar10
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ET3DVE SM:1643

Dynamic Range f(SAR;.a4)
{Waveguide R22, f = 1800 MHz)

| 1Es08

1.E+05

1.E+04

E*03

nput Signal (V]

1.E+(2

1.E+01

1E+00
0.0001 0.001 0.01 0.1 1 10 100
SAR [mWicm®]

—&— not compensated —8— compenaated

..---l'llli'l“:

06 4 : | '
1.0 I | |4 Il

0.0 0.01 a1 1 0 100
SAR [mWicm']

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

f =300 MHz, WGLS RS (head) f=1810 MHz, WGLS R22 (head)
40 300 Pl
250
Z200
~—
§ 15.0
| Ew0
| =
# 50
. . T
1] 10 0 < i) 40 50 B0 | ] 10 20 i} 40
z[mm] | 2[rmm]
—8— Anaiytical —o— Maasuremanis = Analylical = Mlzasuremens

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

Error [dB]

Wt 00-050 W-0B0-DE) WAOB0-040 W.040-030 @-030-000
Doooozo MOX.040 OO040080 WOSOCED MOS0 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 enabled
Probe Overall Length 33T mm
Probe Body Diameter 10 rmm
Tip Lenglh 10 mm
Tip Diameter £.8 mm
Probe Tip to Sensor X Calibration Paint 2.7 mm
Probe Tip to Sensor ¥ Calibration Point 27 mm
Probe Tip to Sensor £ Calibration Point 2.7 mm
Recommended Measurement Distance from Surface 4 mm

Certificabe Mo: ET3-1643_Mar10 Fage 11 of 11
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Calibration Laboratory of Schwelzerischer Kahbrierdienst

Schmid & Partner Mﬁ; Sorvice suisse d'élalennage
Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Swikzerland '«4;’% b Swisy Calibration Service

Mol

Acoredibed by the Swiss Accrediabon Senice (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Accreditation No.: SCS 108

cient  RTS (RIM Tosting Services) Cortificat No: ES3-3225_Jan11
lCALtB RATION CERTIFICATE e

Object ES3DV3 - SN:3225

Calibration procedure]s:

QA CAL-01.v7, QA CAL-23.v4 and QA CAL-26.53 . - -
Calibration procedure for dosimetric E-field probes i

Calibration date’ January 13, 2011

[ This calibration certilicate dacuments the traceabiily 1o nehanal standards, which realize \he physical orils of measuwrements (51}
The meeasuraments and the uncertaintes with confidence probakility are given on the fallewing pages and are par of the cenificae,

Al caFrations have been sonducted v he clesed laboralory Faclity, eovirgnrment wrmperalure (22 = 3)°C and humidiy < T0%,

Cahbraton Equipment used (METE cntical for calibration}

Prirmary Slandards o os _Cal Dade {Cartificate No.) Scheduled Calibrafion
Power mater E44198 GE41 293674 1-Apr-10 (Mo, 217-01136) Apr-11
Powar sensor 44128, M4 1435277 1-Apr-10 (Mo, 217-01134) Apr-11
| Powar sensor E44124 M4 1458087 1-Apr-10 (Mo, 217-01138) Aor-11
E Reference 3 dB Attenuator SN S6054 (o) 30-Mac-10 (Mo 21701158} Mar-11
| Reterence 20 dB Atienuatar SM: H508E (200) A0-har-10 (Mo, 21701167} Mai-11
Feterence 30 dB Attenuatar SM: 55129 (30h) A0-Mar-10 {Mo. 217-01160) Mar-11
Reference Prope ES30V2 5M: 3013 28-Dec-10 (No. ES3-3013_Decid) Dec-11
DAES | 8M: 660 20-Apr-10 (Mo, DAE4-BRD_ApriD) Aar11
Sgcondary Standards g Chack Date (in house) Scheduled Chadk
| RF generator HF 86480 U53642001700 4-Aug-98 {in houge check Oct-0F) In hauge check: Oct11
Netwiork Analyzer HF 8753E L3 3T Ae05ES 18-0l-07 (In house check Oct-10) In house check Oct-11 |
Name Funclion Sinabure - |
| Calivrated by. daton Kastrah . Aaboratory Toomivian . ~f (&__L
| Aaproved by Katia Fokovic

_This calibration certificate shad nof be reproduced except in full withowl watlen approvat of the laboratary.

. Tachnical Manager

Issed: January 15 2011

Cantficale Mo E83-3225_Jani
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Calibration Laboratory of Schweizarischer Kalibrierdienst

Schmid & Partner
Engineering AG
Zgupghaussirasse 43, B004 Zurich, Switzerland

Servizio svizzero di aratura

5
c Service suisse d'édtalonnage
5 Swiss Calibration Service

Acerediled by lhe Swiss Accretation Service [BAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories (o the EA
Multilateral Agreement for the recognition of calibration certilicates

Glossary:

TSL tissue simulating liguid

NORMxy 2z sensitivity in free space

ConwF sensifivity in TSL ¢/ NORMx .z

DCP diode compression point

CF crest factor (1duty_cycle) of the RF signal

A B C madulation depandent lineanzation parametars

Folarization o o rotation around probe axis

Polarization & & rotation arcund an axis that is in the plane normal to probe axis (at measurement center},

i, ¥ =05 normal to probe adis

Calibration is Performed According to the Following Standards:

a) 1EEE Sid 1528-2003, "IEEE Recommendead Practice for Dafermining the Paak Spatial-Avaraged Specific
Abszarption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Technigues”, December 2003

by IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proxirmity 1o 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 = 800 MHz in TEM-call; f > 1800 MHz: RZ2 waveguida).
MWORM:,y,z are only intermediate values, i.e., the uncertainties of NORMx.y, 7 does not effect the E*-field
uncertainly inzside TSL [zee below ConvF).

= NORMxy.2 = NORMx v.z * frequency_response (see Frequency Response Chart), This linearization is
imptemented In DASY4 software verstons later than 4.2, The uncertainty of the frequency response 15 included
in the stated uncerainty of ConvF.

s DCPx vz DCP are numearical linearization parameters assessed based on the data of power sweap with CW
slgnal {no uncerainty required). DCP does not depand on freguency nor media.

o Ax iz Bxwzr Cxyz VRxyz A B Care numerncal linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do nol depend on frequency nor media. VR is the
miaximum calicralion range expressed in RM3 voltage across the diode.

s« CorwF and Boundary Effect Parameters: Assessed in Nat 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 = 300 MHz. The same sefups 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 coresponds
to NORNY, v, 2 * ConvF whareby the uncartainty 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
MiHz.

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

= Sensor Offset: The senzor offset corresponds to the offset of virtual measurement cenler from the probe tip
(on prabe axig). No tolerance required.
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ES3DV1 SN:3225

January 13, 2011

Probe ES3DV3

Manufactured:
Last calibrated:
Recalibrated:

SN:3225

September 1, 2009
December 11, 2009
January 13, 2011

Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASY2 system!)

Cartificate MNo: ES3-3225_Jan11
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DASY/EASY - Parameters of Probe: ES3DV3 SN:3225

Basic Calibration Parameters

Sensor X | Sensor Y | Sensor Z [Unc (k=2) !
Norm {uVivim)® 1.26 1.21 131 | +1014%
DCP (mvy" 1021 | 1008 | 991 ]

Modulation Calibration Parameters

13} Communication System Name PAR A B c VR Unc*
dB dBuV B mV {k=2)
10000 C 0.00 X 0.00 0.0a 1.00f 149.8 t26%
Y 0.00 0.00 1.00| 1481
z 000 000 100 107

The repurted uncerainty 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 probability of
approximately 95%.

* The unceclainbes of MomE, ¥, 2 do aol alfecl the E ik urizerlanly e TSL [see Pages 5 and 8).
¥ Mumerical linearzation parameler. uncerainty not requred.
e Ureeranly is determiried using the masmum devalion from lnear resparse apphang secatarguiar distribution and is expressed for the square of the field vaus
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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 Conductivity ConvFX ConvFY  ConvF Z Alpha  Depth Unc (k=2)
750 £ 50/ + 100 41.9+ 5% 0.89 + 5% 6.47 647 E47 0.E9 108 £11.0%
500 £ 50/ 100 415+ 5% 0.97 5% 511 6.1 &.11 0.81 190 £ 11.0%
1610 + 502100 40.0 = 5% 1.40 = 5% 5.26 526 5.26 0.37 1.68 +11.05%
1850 £ 50 100 400+ 5% 1.40 £ 5% 4.98 4498 458 0.48 151 £17.0%
2450 + 507+ 100 39.2 £ 5% 1.80 £ 5% 4.80 460 4 60 Q.52 1.54 £11.06%
2600 + 500 4 100 39.0 1 5% 1.96 1 5% 4.52 452 4.52 4.53 1.58 £11.00:

© Tl waidity of £ 700 MHZ oty apolies for DASY wd 4 and higher [see Page 2. The uncerlamty s e R3S of the Com® uncerlaniy al calivraton frecuency

ard B vhicerlainty Tor the indicabed fraquency sand.

Cartificate Ma: ES3-3225_Jan11
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Author Data Dates of Test Test Report No FCC ID: ICID
Hang Wang Feb 7 — May 25, 2011 RTS-3933-1105-11 L6ARDU70CW | 2503A-RDU70CW

ES3DV3 5N:3225

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

Calibration Parameter Determined in Body Tissue Simulating Media

January 13, 2011

 [MHz} Validity [MHz]®  Parmittivity Conductivity ConvFX ConvF¥Y CanwFZ Alpha Dupth Unc (k=2)
T30 + 501100 555 £ 5% 0.56 & 5% 6.30 530 B30 (L 117 £ 11.0%
S0 + 5011100 550 5% 1.05 £ 5% 612 B2 B.12 072 1.20 £11.0%
1810 T 50/ 1100 533 £5% 152 + 5% 4.88 4 88 4.88 0.26 270 +11.0%
1950 £ 50/ 4100 533 x5% 1.52 + 5% 4 B8 4.89 4.89 0.33 228 £11.0%
2450 + 50/ + 100 2.7 £+ 5% 185+ 5% 4.43 4.43 4.43 083 1.04 +11.0%
2600 £560 /4100 52.5+3% 216+ 5% 4.3 4.29 429 0.89 105 £11.0%

“The valkiity of £ 100 MHz only apphes for DASY w4 4 ang higher (see Page 2) The uncetdainty is the REE of the ConvF uncotainty at cafibration requency

amd the urcaranty for he nocaed fmauency band

Certificate No: ES3-3225_Janid
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Hang Wang Feb 7 — May 25, 2011 RTS-3933-1105-11 L6ARDU70CW [ 2503A-RDU70CW
ES3DV3 SN:3225 January 13, 2011

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

L]

Fraguency responsa [normalized)
=
[ ]
L ]
L]
L
*

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

Conificate Mo: ES3-3225 Jan11 Paga 7 of 11
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Author Data Dates of Test Test Report No FCC ID: ICID
Hang Wang Feb 7 — May 25, 2011 RTS-3933-1105-11 L6ARDU70CW | 2503A-RDU70CW

ES3DV3 SN:3225

Receiving Pattern (¢), 9 = 0°

f= 600 MHz, TEM ifi110EXX

dB]
[ =]
[

240

f=1800 MHz, WG R22

January 13, 2011

—— 30 M
| —m—rnome
| 4500 Mz
i | —m—rnoomne

== 2500 MHz

Uncertainty of Axial [sotropy Assessment: £ 0.5% (k=2)

Cedlificate No: ES3-3225 Janil Page 8 of 11

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
Tes In Appendix D for the BlackBerry® Smartphone Model RDU71CW 21(64)
Serwces
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Hang Wang Feb 7 — May 25, 2011 RTS-3933-1105-11 L6ARDU70CW [ 2503A-RDU70CW

ES3DV3 SN:3225

Sensor vnﬂnga [uvl

1 E+D8

1.E+05 l

1.E+04

1. E-I:I:i

1.E+02

1.Et-IZ|1i LIS S
|

Cerlficate Mo ESF3-3225_Jan1?

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

D01 o1 1 10
SAR [mWicm’] |
B Ecor —8—Y ——=Yoor —8—I =—8—ZIcon)|

SAR [mWWiem’)

Uncertainty of Linearity Assessment: * 0.8% (k=2)

Fage 9ol 17

January 13, 2011
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Hang Wang Feb 7 — May 25, 2011 RTS-3933-1105-11 L6ARDU70CW [ 2503A-RDU70CW
ES3DV3 SN:3225 January 13, 2011

Conversion Factor Assessment

f = 900 MHz, WGLS RS (head)

‘ f= 1810 MHz, WGLS R22 (head)
300 4 — - . - .

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

Error [dE]

(00.00-0 20 WO2304A0 D0A0060 MOS0-0E) WO0EI-1.00

Uncertainty of Spherical Isotropy Assessmant: £ 2.6% (k=2)

Cortificate Mo ES2.3225_Jan11 Page 10 of 11
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Hang Wang Feb 7 — May 25, 2011 RTS-3933-1105-11 L6ARDU70CW | 2503A-RDU70CW

ES3IDV3 SN:3225

Other Probe Parameters

January 13, 2011

Sensor Arrangement Triangular:
Connector Angle {7} Not applicable,
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
(Probe Overall Length 337 mm
Probe Body Dlameter 16 mrm
i‘l‘ip Length ) 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 £ Caiibration Foint £ mm
Recommended Maasurement Distance rom Surface Imm

Certficate No: ES3-3225 Jan11 Page 11 of 11
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Hang Wang Feb 7 — May 25, 2011 RTS-3933-1105-11 L6ARDU70CW | 2503A-RDU70CW

Calibration Lﬂbﬂrﬂm of Schweizarischer Kalibrierdignst

Schmid & Partner Service suisse d'étalonnage

Engin-eeﬂng AG Servizio svizzero di taratura
Zoughaussirasse 43, 8004 Zurich, Switzerland Swiaa Calibration Sarvice

Apcredited by the Swiss Accreditation Servica (SAS)
The Swiss Accredilation Service is one of the signatories to the EA
Multilateral Agreement lor the recognitian of callbration carificates

client ~ RTS {RIM Testing Services)

Accreditation Mo.:

GCortificate No: EX3-3548_Jan11

SCS 108

|CALIBRATION CERTIFICATE |

EX3DV4 - SN:3548

Object

Cabibration procedure(s)

Calibration date

QA CAL-01.vT, QA CAL-14.v3, QA CAL-23.v4 and QA CAL-25.v3

Calibration procedure for dosimetric E-fleld probes -

January 20, 2011

This calibraton cerificate documents the traceability to national standards, which realize the physical units of measurements (51).
The maasuremants and the uncenainties with confidence probability are grven on the following pages and are par of the cerificate.

All calibrations have been conducied in the cdosed abaratory facility: ensranment lempearadure (£2 £ 3)°C and hismidily < 70%

Cakbrahen Equipmenl used (MATE critical far calibratan)

Scheduled Calibration

Aprii
Apr-11
Apr-11
Mar-11
Mar-11
Mar-11
Dec-11
Apr-11

Schisduled Check

Frimary Standards o# Cal Drate (Cerlificate Moy
Powar meler E44 158 GB41203874 T-tpr-10 (Mo, 217-01136)
Power sensor E44124 K4 1405377 1-tipr-10 (Mo, 217-01136)
Powar sensor E44724 M4 14068087 1-#Apre1 (Mo, 217-01136)
Reference 3 dB Attenuator SN 5054 (3¢) 30-Mar-10 (M. 217-01159)
Reference 20 dB Athenuator Sh: 55088 (206} A0-Mar-10 (No. 217-01181)
Refargnce 30 J8 Atterualor SN 55129 {30k} I0Mar-10 (No. 217-01180)
Referenca Probe ES30W2 SN: 3013 29-Dec-10 {No, ES3-3013_Decii)
OAaE4 5N: 880 20-Apr-10 (WMo, DAE4-660_Apri()
| Secondary Standards |o#____ CheckDwie(nbovse)
RF genarator HP 85480 LS364 23001700 A-Aug-F in house chack Cict-08)
MNebwork Analyzer HP BT53E LIS3TI80585 18-0ct-01 {in house chack Oct-10)
| Mame Funcsian
| Calibrated by Katjs Pokovie Technical Manaper
Appraved by Hiels Kuster Quailty Mansger

| This ealibration centifieate shall nat be reproduced sxeept in full without wrillen apgraval of the labaratary

In house chack: Oot-11
In house chack: Oct-11

Signature

Issued: January 20, 2011

Cerdificate No: EX3-3548_Jan11
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Author Data

Hang Wang Feb 7 — May 25, 2011 RTS-3933-1105-11 L6ARDU70CW | 2503A-RDU70CW

Dates of Test Test Report No FCC ID: ICID

Calibration Laboratory of

g Schweizerischer Kalibrierdianst

Schmid & Partner c Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura

Zoughausstrasse 43, B004 Turich, Swizerand 5 Swiss Calibration Service

Accredited by the Swiss Accredtation Service (SAS) Accreditation No.: SCS 108

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

Multilateral Agresment for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx v,z sensitivity in free space

ConvF sensitivity in TSL/ NORMx v,z

DCP diode compression point

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

A B C madulation dependent linearization paramelers

Palarization o o rotatien around probe axis

Polarization & 3 rotation around an axis that is in the plane normal to probe axis (at measurement center),

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

Calibration is Performed According to the Following Standards:

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

b} IEC 62208-1, *Procedure to measura 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, v, z: Assessed for E-field polarization & = 0 (f = 900 MHz in TEM-call; f = 1800 MHz: R22 waveguide).
NORM=,y,Z are only inlermadiate values, i.e., the uncertainties of NORMs,y,z does nol effect the E*-field
uncertainty inside TSL {see below ConvF).

o NORM{x.y.2 = NORMx, .2 * frequency_response (see Frequency Response Chart). This lingarization is
implementad in DASY 4 software versions later than 4.2, The uncertainty of the frequency response is included
in the stated uncertainty of ConwF,

o DCPxpz: DCP gre numerical linearization parameters assessed based on the data of power sweep with CW
signal {no uncertainty required). DCP does not depend on frequency nor media.

«  Ax I Brpz Cryz VRxyz A B Care numencal lingarization parameters assessed based on the data of
power sweep for specific modulaticn signal. The parameters do not depend on frequency nor media. ViR is the
maximum calibration range expressed in RMS valtage across the diode,

«  ConvF and Boundary Effect Paramelers: Assessaed in flat phantom using E-field (or Temperature Transfer
Standard for f = 800 MHz) and inside waveguide using anahylical field distributions based on power
measuraments for f = 800 MHz. The same setups are used for assessment of the paramelars applied for
boundary compensation {alpha, depth) of which typical uncerainty values are given. These parameters are
used in DASYS soffware to improve probe accuracy close to the boundary. The sensitivity in TSL caresponds
to NORMy, ¥,z * ComeF whereby the uncertainty cormesponds to that given for ComvE. A fraquency dependent

ConvF s used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to + 100
MHz.

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

«  Sensor Offset: The sensor offsel corresponds 1o the offset of virual measurement center from the probe tip
{on probe axis). No tolerance required.

Cerificate Mo: EX3-3548 Janid Page 2 of 11
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FCC ID: ICID

Author Data

Dates of Test

Feb 7 — May 25, 2011

Test Report No

RTS-3933-1105-11

L6ARDU70CW | 2503A-RDU70CW

Hang Wang

EX3DV4 5N:3548

January 20, 2011

Probe EX3DV4

Manufactured:
Last calibrated:
Recalibrated:

SN:3548

November 16, 2004

January 21,

2010

January 20, 2011

Calibrated for DASY/EASY Systems

[Nate: nen-compaltible with DASYZ system?)

Carificate Mo EX3-3548_Jan11
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Hang Wang Feb 7 — May 25, 2011 RTS-3933-1105-11 L6ARDU70CW [ 2503A-RDU70CW

EX3IDV4 SN:3548

DASY/EASY - Parameters of Probe: EX3DV4 SN:3548

Basic Calibration Parameters

January 20, 2011

Sensor X | Sensor Y | Sensor Z Unc (k=2)
Norm {EV/(vimy™)* 035 | D44 045 | £10.1%
DCP (mv)® 101.4 | 100.4 59.2
Modulation Calibration Parameters
uiD Communication System Name PAR A B c VR Unc®
dB dBuv my (k=2)
10000 cw ool X 0.00 0.00 1000 1288 | +26%
¥ 0.00 0.00 100 1399
d 0.00 0.00 1.00] 1428

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%.

* Th uncanaintios of Normat, ¥ Z 6o not abect tha E-fiekd uncanainty inside TSL (see Pages 5 and 6)

* Mumerical linearization parameser unoeriainty not reguined

£ Uncertainty is delermirgd using the maximum desiation from linear response sppiying recatangular distribliton and i expreseed for the square of the field value

Certificate No: EX3-3548_ Jant1
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Hang Wang Feb 7 — May 25, 2011 RTS-3933-1105-11 L6ARDU70CW [ 2503A-RDU70CW

EX3DV4 SN:3548

January 20, 2011

DASY/EASY - Parameters of Probe: EX3DV4 SN:3548

Calibration Parameter Determined in Head Tissue Simulating Media

f [MHz] Validity [MHz]" Parmittivity Conductivity ConwF X ConwFY ComwF Z Alpha Depth Unc (k=2)
2600 + 507+ 100 350+ 5% 1.96 £ 5% 7.08 7.08 7.08 023 1.34 +11.0%
5200 + 507+ 100 360+ 5% 4.66 + 5% 5.01 501 501 040 1.80 +13.1%
5500 1 50/ £100 3562 5% 4.96 £ 5% 4.63 4.63 4.63 0.50 1.80 £ 13 1%
5800 4 50/ £ 100 35315% 527 5% 4.42 4.42 4.42 0.50 180 +£13.1%

= The validity of £ 100 MHz only spphas for DASY w4 4 and higher (see Page 2). The urceranty is the R5S of the Convf Uncedainty al cakbrabion frequency

amnd Ihe urcananly for ihe indicaled Meguency bard.

Cartificate Mo: EX3-1548_Jan11
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Author Data

Hang Wang

Dates of Test

Feb 7 — May 25, 2011

Test Report No

RTS-3933-1105-11

FCC ID:

ICID

L6ARDU70CW | 2503A-RDU70CW

EX3DV4 SN:3548

January 20, 2011

DASY/EASY - Parameters of Probe: EX3DV4 SN:3548

Calibration Parameter Determined in Body Tissue Simulating Media

T [MHz] Validity [ﬁ!l-lx‘_lt Permittivity Conductivily ConvF X ConvFY ConvF Z Alpha Depth Unc (k=2)
2600 + 501+ 100 52.5 + 5% 216+ 5% 712 712 712 067 071 £11.0%
200 + 50/ £ 100 49.0 + 5% 530 2 5% 4.74 4,75 475 [ 1.50 £13.1%
5500 =50/ £ 100 486 £ 5% 565+ 5% 4,29 4,29 429 0.50 180 £13.1%
5800 + 500 £ 100 48.2 £ 5% 6.00 5% 4.08 4,08 4.08 .60 1.80 £13.1%

© The validity of 2 100 MHz arly applies for DASY w4 and higher [see Page 2). The uncertainty is (he RSS of the CamdF uncertsinty at calitratian frequency

and the uncertainty Tor the indcaled frecuency band

Cortificate Mo: EX3-3548_Jan11
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Hang Wang Feb 7 — May 25, 2011 RTS-3933-1105-11 L6ARDU70CW | 2503A-RDU70CW

EX3DV4 SN:3548

Cortificate Mo EX3-3548 Jan11

Frequency response (normalized)

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

L
»
L

1000 1500

f [MHz]

2000 2500

—8—Ri2

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

Page T of 11
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Author Data

Hang Wang Feb 7 — May 25, 2011

Dates of Test

Test Report No

RTS-3933-1105-11

FCC ID:

L6ARDU70CW

ICID

2503A-RDU70CW

EX3DV4 SN:3548

Receiving Pattern (¢), 3 = 0°

f= 600 MHz, TEM ifi110EXX

January 20, 2011

f= 1800 MHz, WG R22

an 240 300

——7 —0—Tal

| —g— a0

i il (] W
[E——T .
| =R M
| —l—2500 MHz

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Hang Wang Feb 7 — May 25, 2011 RTS-3933-1105-11 L6ARDU70CW | 2503A-RDU70CW

EX3DV4 SN:3548

Sensor Voltage [uv]

January 20, 2011

Dynamic Range f(SAR;qaq4)

{TEM cell, f = 900 MHz)

1.E+06

1.E+05 -

1E+04 |

1.E+03 |
1.E+02

1.E+01

1E+I0 +—— 1 . L. 118
0.0 0.01 0.1 1 10 100
SAR [mWiem®] )
C— B Xcor —a—Y —@=Your —a—7 —B—7com

2.00

1.00
— 000
] | I
E-i.ﬂc ! |

| I EE
2,00 N | - | . 115
0.001 0.1 01 1 100
SAR [mWicm’]
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
Cartificate Mo: EX3-3548 Jan11 FPage 8 of 11
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Author Data Dates of Test Test Report No FCC ID: ICID
Hang Wang Feb 7 — May 25, 2011 RTS-3933-1105-11 L6ARDU70CW | 2503A-RDU70CW
EX3DV4 SN:3548 January 20, 2011

Conversion Factor Assessment

f= 2600 MHz, WGLS R22 (head)

10 20 30
z[mm]
—— Aralytical ——Measromanis

f = 5800 MHz, WGLS R5E (head)

i Ay bl i Mhean ey

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

Error [dB]

W-1.00--0.80 W-0.60-0.60 B-050-0.40 W-0.40-0.20 B-0.20-0.00
o0 00020 WO20-040 BO40060 WOS0-080 MOS0-1.00

Uncertainty of Spherical lsotropy Assessment: £ 2.6% (k=2)

Certificate No: EX3-1548_Jan11
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Hang Wang Feb 7 — May 25, 2011 RTS-3933-1105-11 L6ARDU70CW [ 2503A-RDU70CW

EX3DV4 SN:3548

Other Probe Parameters

January 20, 2011

Sensor Arrangement Triangular
Connector Angle (*) Mot applicable
Mechanical Surface Detection Moda enabled
Optical Surface Detaction Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameater 2.5mm
Probe Tip to 3ensor X Calibration Point 1 mm
Probe Tip to Sensor ¥ Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 2 mm

Certficale No: EX3-3548_Jan11 Page 11 af 11
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Hang Wang Feb 7 — May 25, 2011 RTS-3933-1105-11 L6ARDU70CW | 2503A-RDU70CW
Calibration Laboratory of SN, Schweizerischer Kallbrierdienst
Schmid & Partner —r = Service suisse d'élalonnage
Engineering AG o Servizio svizzera di taratura
Zeughaussirasse 43, B004 Zurich, Switzerland *f,ﬁ\? Swiss Caltbratlon Service
Accradited by the Swiss Accreditation Service [SAS) Accreditation No.: SCS 108

The Swiss Accredilation Service is one of the signatories lo the EA
Multilateral Agreement for the recognition of calibration cerilicates

Client RTS {RIM Testing Services) Certificme No: DB35V2-446_Jan11

CALIBRATION CERTIFICATE

Ofject DB35Y2 - SN: 446

Calibration procedura(s) QA CAL-05.v8
Calibration procedure for dipole validation kits

1

Calibration date: January 21, 2011

| This calibration cerificate docurments fhe traceability o national standards, which realize tha physical units of measwements (S1).
| Thit measurements and the uncerainties with confidence probatsity ane given on the lollowing pages and are part of the cedificata

All calibrations have been conductad in the cosed laboeratony facilily: environment temperature (22 = 3)°C and humidity < 70%.

Calibration Equipment vsad (METE critical for calibration)

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

Poweer sensor HP 84314 LI53aTe527Ee3 06-0:t-10 {No. 217-01266) Oce-11

Relerence 20 dB Allenuatos SM: 50B6 ([20g) 30-Mar-10 (Mo 297-01158) Mar=11

Type-M mismatch combination SM: 50472/ OB3ET 30-Mar-10 [Mo. 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) Jur-11

Sm::c- ndary Standards _|IDw - Check Date finhosse) Scheduled Check
in sengor HF Ed.Em MY 41082317 18- Oct-nz {im house check Oct-08) In hause check: Oot-11
RF generator RES SMT-06 100005 A-Aug-98 (in house check Oot-09) In house check: Oct-11
Matwork Analyzar HP 8753E LI537 3005085 54206 18-0ct-01 fim house check Oct-10) In housa check: Oct-11
! Mama Functian Signature

| Calicratsd by: Dimce v ' Laboratory Technician @ M

I'_Fr b -
Approwed by Katjn Pokovic Technical Manager M

lasued: January 21, 2011

This calibration cenificate shall not be reproduced axcept in full without written apgroval of the laboratory.
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Serwces

Author Data Dates of Test Test Report No FCC ID: ICID
Hang Wang Feb 7 — May 25, 2011 RTS-3933-1105-11 L6ARDU70CW | 2503A-RDU70CW
Calibration Laburatury of {q“r@:"zp S  Schwelzerischer Kallbrierdienst
Schmid & Panner iﬁ ¢ Sarvice sulsse d'étalonnage
Engineering AG T Servizio svizzers di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland iﬂﬁyhs S Swiss Calibration Service
vyt
Aceredited by the Swiss Accreditation Sarnvice [SAS) Accraditation Mo.: SCS 108

Certificate No: DB35V2-446 Janii Page 2ol 6

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a)

b)

c)

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

|EC 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.

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
paraliel to the body axis.

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liguid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

SARA 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.

This report shall NOT be reproduced except in full without the written consent of RIM Testing Services
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Author Data Dates of Test Test Report No FCC ID: ICID
Hang Wang Feb 7 — May 25, 2011 RTS-3933-1105-11 L6ARDU70CW | 2503A-RDU70CW
Measurement Conditions
DASY systern configuration, as far as not given on page 1.
DASY Version DASYS V52.6
Extrapolation Advanced Extrapolation
Phantam Maodular Flat Phamtom V4.9
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution d¥, dy, dz =5 mm
Frequency B35 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applisd.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 415 0.90 mhaim
Measured Head TSL parameters (22.0+0.2)°C A.3+6% 0.89 mho/m £6 9o
Head TSL temperature during test {218=202)°C -
SAR result with Head TSL
SAR averaged over 1 cm” {1 g) of Head TSL Condition
SAR measurad 250 mW input power 238 mW /g
SAR nermalized narmalized o W 9.56 mW /g
SAR for nominal Head TSL parameters normalized to 1W 9.63 mW /g = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g} of Head TSL sondition
SAR measured 250 mW input power 1.56mW /g
SAR normalized normalized o W 624 mW /g
SAR for nominal Head TSL parametars normalized o W 6.27 mW fg + 16.5 % (k=2)

Conificate Mo: DB35V2-446_Jan11
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Hang Wang Feb 7 — May 25, 2011 RTS-3933-1105-11 L6ARDU70CW | 2503A-RDU70CW
Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed point 49,662 - 7.7 L2
Retum Loss - 22.2 dB
General Antenna Parameters and Design
| Electrical Delay (one direction) | 1.386 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding ling 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, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manrufactured on

October 24, 2001

Cerlficate No: DBISV2-446_Jan11
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Author Data

Hang Wang Feb 7 — May 25, 2011 RTS-3933-1105-11 L6ARDU70CW | 2503A-RDU70CW

Dates of Test Test Report No FCC ID: ICID

DASYS Validation Report for Head TSL

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

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

Medium: HSLS(O0

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

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

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

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

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

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

Peak SAR {extrapolated) = 3.600 Wikg

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

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

0dB = 2.79%mW/g

Carificate No: DB35V2.446_Jan 11 Page 5 of &
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Author Data Dates of Test Test Report No FCC ID: ICID
Hang Wang Feb 7 — May 25, 2011 RTS-3933-1105-11 L6ARDU70CW [ 2503A-RDU70CW

Impedance Measurement Plot for Head TSL
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Author Data Dates of Test Test Report No FCC ID: ICID
Hang Wang Feb 7 — May 25, 2011 RTS-3933-1105-11 L6ARDU70CW | 2503A-RDU70CW
Calibration Laboratory of Schweizerischer Kalibrierdienst
Schmid & Partner Service suisse d'étalonnage
Engineering AG Servizlo svizzero di laratura
Zaughaussirasse 43, B004 Zurich, Swilzarland Swiss Calibration Service
Accredited by the Swiss sccreditation Senvice (SAS) Accreditation No.: SCS 108

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

cient  RTS (RIM Testing Services) - Gertificate N D1800V2-545_Jan11
CALIBRATION CERTIFICATE : & . |
Obiject D1800VE - BN: 545

Calioration procedura{s) QA CﬂL“Dﬁ‘uﬂ

Calibration procedure for dipole validation kits

| Cafibration date:

January 13,2011

This calibration cerificale docurmnents the raceability to national standards, which realize the physical units of measuremants (S1)

The measurements and the uncertsinbes with confidence prabability are given an the following pages and are pad of e cadicate.

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

| Cafibration Equipment used METE critical for calforation)

5 Prirmary Standands 0 # Cal Date [Certificala Mo.) Scheduled Calibwation
Power metar EPM-4424 GBITABIT04 06Ot 10 (Mo, 217-01268) Oct-11
Power sensor HP BLA1A US37202783 DE-Oct-10 (Mo, 217-01268) Oct-11
Referance 20 dB Atlenualor 5MN: 5088 (20g) F0-Mar-10 (Mo, 217-01158) Mar-11
Type-M mismatch combination SN 5047.2 [ 06327 B0-Mar-10 (Mo, 217-01 162y Mar-11
Refarenca Probe ESI0VI SN: 3205 B0-Apra10 (No. ES3-3205_Apr10) Apr-11
DAEA SN B0 10-Jun-10 (Mo, DAES-G01_Jun10) Jun-11
Sacondary Standards: o # Check Date {in house) Scheduled Chack
Power sensor HP 84814 Y4 1092317 18-0ct-02 (in house check Oci-09) In howse check: Oc1-11
AF ganarator RAS SMT-06 100005 A-Aug-99 (in housa check Oct-09) Im house check: Oct-11
Hebwark Analyzer HF BYS3E USI7IF0SRE 54206 18-0ct-01 (in house check Ocl-10] In howse check: Oct-11

Mamiz Function Sngtwum

Calibrated by: Dimce sy 00 Labwratory Techrilcian b @ m

| Approved by: Katia Pokovic Tochnical Manager : ,{%7 }g‘

ETI'HS calibration cerificate shall nol be reproduced excepl in lull withou! wiitan approval of the laboratory.

Isaued: January 14, 2011

Cerificate No: D1900V2-545_Jan11
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Author Data Dates of Test Test Report No FCC ID: ICID
Hang Wang Feb 7 — May 25, 2011 RTS-3933-1105-11 L6ARDU70CW | 2503A-RDU70CW
Calibration Laboratory of SOl Schwalzerischer Kalibrisrdienst

Schmid & Partner ﬁ%ﬁ

Engineering AG

Bervice suisse d'déalonnage
Servizlo svizzero di laratura

P
Zeughausstrasse 43, 6004 Zurich, Switzerland ‘-z._',fr‘_‘;\# Swiss Calibration Service
Felig| el
Accredited by the Swiss Accraditation Senvice (SAS) Accreditation No.: SCS 108

The Swiss Accreditalion Service is one of the signatories o the EA
Multilateral Agreament far the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a}

b)

0)

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-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 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
connector.

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

Cartificate Mo: D1900W2-545_Jan11 Page 2 of 6
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Author Data Dates of Test Test Report No FCC ID: ICID
Hang Wang Feb 7 — May 25, 2011 RTS-3933-1105-11 L6ARDU70CW [ 2503A-RDU70CW
Measurement Conditions
DASY gystem configuration, ag far as not given on page 1.
DASY Version DASYS V52.6
Extrapolation Advanced Extrapolation
Phantom Madular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
| Frequency 1800 MHz + 1 MHz
Head TSL parameters
The tollowing parameters and calculations wers applisd.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m
Measured Head TSL parameters (220202 °C 3BH5+6% 1.43 mho'm + 6 %
Head T5L temperature during test 121.2+£02)°C — ream
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 250 mW input power 102mW/g
SAR normalized normalized to 1W 40.8 mW [ g
SAR for nominal Head TSL parameters normalized to 1W 40.0 mW fg = 17.0 % (k=2)
SAR averaged over 10 em? (10 g) of Head TSL condition
SAR measured 250 mW input power 526 MW /g
SAR normalized normalized to 1W 21.0mW i g
SAR for nominal Head TSL parametars nommalized to 1W 20.8 mW fg + 16.5 %% (k=2)

Cerificate Mo: D1900V2-545_Jan11
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Author Data Dates of Test Test Report No FCC ID: ICID
Hang Wang Feb 7 — May 25, 2011 RTS-3933-1105-11 L6ARDU70CW | 2503A-RDU70CW
Appendix
Antenna Parameters with Head TSL
Impadance, ransformed 1o fead point 50.8 60+ 1.8 [0
Return Loss -34.4 dB
General Antenna Parameters and Design
Electrical Delay (one diraction) 1.199 ng

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited fer DC-signals.
Mo excessive force must be applied to the dipole arms, because they might bend or the soldered connections naar the
feedpoint may be damagad.

Additional EUT Data

Manufaciured by

SPEAG

Manufactured on

MNovember 15, 2001

Cerificate No: D1900V2-545_Jan11
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Author Data Dates of Test Test Report No FCC ID: ICID
Hang Wang Feb 7 — May 25, 2011 RTS-3933-1105-11 L6ARDU70CW | 2503A-RDU70CW

DASY5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 19090 MHz: Type: DI900V2; Serial: DIY0V2 - SN:545

Communication System: CW; Frequency: 19 MHz, Duty Cycle: 1:1

Medium: HSL U112 BB

Medium parameters used: f= 1900 MHz; o= 1.43 mho/m; g, = 38.6; p=

Phantom section: Flat Section

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

DASYS Configuration:

Date/Time: 13.001.2011

1000 kg/m’

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

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

« [Electronics: DAE4 Sn601; Calibrated: 10.06.2010

+  Phantom: Flat Phantom 5.0 (front);, Type: QDOOOPS0AA; Serial: 1001

«  Measurement SW: DASYS2, V52.6.1 Build (404)

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

Pin=250 mW /d=10mm, dist=

grid: dx=5mm, 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; SARI(10 g) = 5.26 mW/g
Maximum value of SAR (measured) = 12.743 mW/g

r.zo

-10.80

-14.40

-TH.00

0dB = 12.740mW/g

14:52:49

3.0mm (ES-Probe)/Zoom Scan (7x7x7} /Cube (; Measurememt

Cerificate Mo: D1900W2-545_Jan11
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Author Data Dates of Test Test Report No FCC ID: ICID
Hang Wang Feb 7 — May 25, 2011 RTS-3933-1105-11 L6ARDU70CW [ 2503A-RDU70CW

Impedance Measurement Plot for Head TSL
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Author Data Dates of Test Test Report No FCC ID: ICID
Hang Wang Feb 7 — May 25, 2011 RTS-3933-1105-11 L6ARDU70CW | 2503A-RDU70CW
Calibration Laboratory of A Schweizerischer Kalibrierdienst
Schmid & Partner SN Service suisse détslonnage
Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzarland *,ﬂﬁf Swiss Calibration Sarvice
Accredited by the Swiss Accreditation Senvice (SAS) Accreditation No: SCS 108

The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agrecmant for the recognition of calibration certilicales

Object

Calibeation procedure(s)

Calibration dake:

This calibration certdicate documents the receability to national standards, which reaiize the physacal unils of measurements. (51).
The measuraments and the uncaraintias with confidence probabéty ara given on the following pagss and are part of the cariicate

All cakbrations have been conducled in the closad laboratory facility: anvironment temperatwe (22 + 31°C and humidity = 70%.

Calibration Eguipmeant used (MATE critical for calibrabon)

Primary Standards D # Cal Date (Cantificate Mo j Stheduled Calibration

Power mater EPM-4424 GEIT4B0704 DE-Oet-09 (Mo, 31 7-01086) Oiet-10

Power sansor HP B4814 US3TE02TRS DE-0ct-09 (Mo, 241 7-01066) Cict-10

Aaferance 20 dB Athenuator SN 5084 (200) 31-Mar-0% (Mo, 217-01025) Mar-10

Type-N mismatch combmation S 5047 2 S 0E32T 31-Mdar-0f (Mo, 217-01029) Mar-10

Aeference Probe ES30V3 SN AR5 2-Jun-09 (Mo, ES3-3205_Jun04) dun-10)

DAEL BN a01 O7-Mar-0% (Mo, DAEA-801_Bar(f) Mbair-10

Secondary Slandands D ) Chisch Dabe (in house) Schaduled Check

Fower sansor HP 84814 MY 102N T TB-OeA-02 (in howse check Oct-08) In howse check: Oct-11

AF gengrator ASS SMT-06 100006 4=Aug 9% (in howse chack Cct-05) In housse check; Oct-11

Matwork Analzer HPF BT53E US3ITH06EE S4206 1B-Oet-01 (i housd chack Oct-049) I b chack; Ocl-10
Mame Function Signature

Calibrated by: h aborr

Apparoved by

lasued: November 16, 2009 |
This calibration cerificate shall not be reproduced axcapt in full withow written approval of the laboratary |
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Serwces
Author Data Dates of Test Test Report No FCC ID: ICID
Hang Wang Feb 7 — May 25, 2011 RTS-3933-1105-11 L6ARDU70CW [ 2503A-RDU70CW
Calibration Laboratory of g“'ﬂ'&""”z} §  Schweizerischer Kalibrisrdienst
Schmid & Partner ) o Service suisse diétalonnage
Engineering AG B Servizio svizeero di taratura
Zeughaussirasse 43, B Zurich, Switzerkand T S  swiss Calibration Service

Accradited by the Swiss Accredilation Senace (SAS)
The Swiss Accredilation Service is one of the signatories fo the EA
Multilateral Agreement for the recognition of calibration certificaies

Accreditation ho.: SCS 108

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, “IEEE Recommended Fractice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

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

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

Additional Documentation:

d) DASY4/s Systerm Handbook

Methods Applied and Interpretation of Parameters:

Certificate Mo: D2450V2-747_MNow(d

+  Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the ceriificate are valid at the frequency indicated.

* Anfenna 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 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 Defay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

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

* SAR nommalized: SAR as measured, normalized to an input power of 1 W at the antenna
connectar,

+  SAR for nominal TSL paramelers: The maasured TSL parametars are used to calculate tha
nominal SAR result.

Page 2 od &

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
TeStIﬂ Appendix D for the BlackBerry® Smartphone Model RDU71CW 50(64)
Serwces
Author Data Dates of Test Test Report No FCC ID: ICID
Hang Wang Feb 7 — May 25, 2011 RTS-3933-1105-11 L6ARDU70CW | 2503A-RDU70CW
Measurement Conditions
DASY systam 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 parametars and calculations ware applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 322 1.80 mha/m
Measured Head TSL parameters (22.0£0.2)°C 381 £6% 1.78 mhoim + 6 %
Head TSL temperature during tlest (21.3+£02)"C - —
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 rormalized normalized o 1W 532mW i g

SAR for nominal Haad TSL paramelers

narmalized o 1W

53.4 mW /g £ 17.0 % (ka2)

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

Certificate Mo: D2450V2-747_Now(a
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Hang Wang Feb 7 — May 25, 2011 RTS-3933-1105-11 L6ARDU70CW [ 2503A-RDU70CW
Appendix

Antenna Parameters with Head TSL

Impedanca, ransformed 1o feed point

51940+ 0.9 142

Ralum Loss - 33.9 dB
General Antenna Parameters and Design
Electrical Delay {one direction) | 1,181 ns

Affer long larm 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 fo the
second arm of the dipole, The antenna is therefore shor-circuited for DC-signals.
No excessive force must be applied to the dipole arms, because thay might bend or the soldered connections near the

feedpoint may be damaged.

Additional EUT Data

Manulactured by

SPEAG

Marufactured on

December 01, 2003

Cerlificate No: D2450V2-747 NowiS
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DASYS5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

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

Communication System: CW: Frequency: 2450 MHz: Duty Cyele: 1:1

Medwm: HSL UTT BB

Medium parameters used: = 2450 MHz: o = 1.79 mho/m; £ = 39.2; p = [0 kg.l'm

Phantom section: Flat Section

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

DASY S Configuration:

«  Probe: ESADV3I - SN3IX5; ConvFid 53, 4,53, 4.53); Calibrated: 26.06.2009

- - Ll -

Sensor-Surface; 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn601; Calibrated: 07032000
Phantom: Flat Phantom 5.0 (front); Type: QDUODPS0AA: Serial: 1001
Measurement SW: DASY S, V5.2 Build 157; SEMCAD X Version 4.0 Build 57

Dane/Time: 11,11, 2009 15:04:10

Head/d=10mm, Pin=250 mW, dist=3.0mm (ES-Probe)/Zoom Scan (Tx7x7) {(Tx7x7)Cube 0:

Measurement grid: dx=5mm, dy=3mm, dz=3mm
= (0.067 dB

Reference WValue = 101.3 Vim:; Power Drift
Peak SAR (extrapolated) = 27 Wikg

SAR(1 g) = 13.3 mW/g; SAR(ID g) = 6.23 mW/g
Maximum value of SAR (measured) = 17.1 mWig

m o
i
[
[

=20

2%

0dB =17.1mW/g

Carilicate Mo: D2450V2-T47_Movlg
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

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

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

Accreditation Mo.: SCS 108

Client RTS (RIM Testing Services) Certificata No: D5GH2ZV2-1033_Nowv(9
|CALIBRATION CERTIFICATE .
Objecl D5GHzV2 - SN: 1033

Calibration procedura(s)

Calibration date:

QA CAL-22.1

Calibration procedure for dipale validation kits between 3-6 GHz

MNovember 13, 2009

This calibration certificate documents the fraceability to national standards, which realize the physical units of measuraments (51).
The measurements and Ihe unceriainties with confidence probability are given on the following pages and are parl of the ceriificate.

All calibratons have been conducted in the closed laboratory faciBty: environment temperature (22 + 3)°C and humidity < 7%,

Callbration Equipment used (MATE critical lor callbration}

Primary Standards o# Cal Date (Cerificate No.)
Power metar EPR-44 28 GBEITAZI T 06-Crct-0f (Mo, 217-071 086)
Power sensar HP B4814A, US37202783 0600 (Mo, 217-01086)
Reference 20 dB Attenuator SM: 5086 (20g) 3-Mar-09 (No. 217-01025)
Typeie-N migrnatch combiration S G04T 2 [ DEEET 31-Mar-08 (Mo, 21T-07028)
Reference Probe EX30W4 SM: 3503 11-Mar-08 (Mo, EX3-3503_Mar09)
DAES SM: 601 07-Mar-08 {No. DAE4-801_Mar(9}
Secondary Standards ID# Chick Date {in housa)
| Power sensor HP 84814 MY41082317 18-0ct-02 (in house check Oct-0@)
| RF generalor R&S SMT-D6 100005 A-fupg-88 (in house check Och-08)
Mebwork Analyzer HP BT53E 1S37300585 54206 18-0¢t-04 {in house check Oct-00)
| MName Funclion
| Calibrated by Jedon Kastrati Laiparatory Technician
Approved by: Katjs Poxovic Technical Manager

This calibration cedificate shall not be reproduced axcapt in full withowd written approval of the laboratory.

Scheduled Calibration

Ot
Qct-10
Mar-10
Mar-10
Mar-10
har-10

Scheduled Check

In howse check: Oct-11
In howse cheack: Oct-11
In owsme check: Oct-10
Sigralurg

g

,%44

Issued: Movambser 16, 2000

Cerfificate Mo: DEGHzV2-1033_Now0d

Page 1 af 11

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

Tes In Appendix D for the BlackBerry® Smartphone Model RDU71CW 55(64)

Serwces

Author Data

Hang Wang Feb 7 — May 25, 2011 RTS-3933-1105-11 L6ARDU70CW | 2503A-RDU70CW

Dates of Test Test Report No FCC ID: ICID

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Bchwaeizerischer Kalibrierdianst
Service suisse d"étalonnage
Servizio svizrero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreerment for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.v.2
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC Std 62209 Part 2, “Evaluation of Human Exposure to Radio Frequency Fields from
Handheld and Body-Mounted Wireless Communication Devices in the Frequency Range
of 30 MHz to 6 GHz; Human models, Instrumentation, and Procedures”; Part 2:
"Procedure to determine the Specific Absorption Rate (SAR) for including accessories
and multiple transmitters”, Draft Version 0.9, December 2004

b} 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:
c) 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.

s 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.

s FElectrical 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.

Cartificate No: DSGHzV2-1033_Novid Page 2 of 11
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
| DASY Version DASYS V8.2
Extrapolation Advanced Exlrapaiation
Phantom Maodular Flat Phantom V3.0
| Distance Dipole Center - TSL 10 mm with Spacer
: Area Scan resolution dx, dy = 10 mm
Zoom Scan Resolution dx, dy = 4.0 mm, dz = 2.5 mm
5200 MHz £ 1 MHz
Frequency 5500 MHz = 1 MHz
5800 MHz £ 1 MHz
Head TSL parameters at 5200 MHz
The following parameters and calculations were appleed.
Temparature Parmittivity Caonductivity
Mominal Head TSL parameters 22.0°C 36.0 4,66 mha/m
Measured Head TSL parameters (220+£02)°C HAxE% 4.54 mhoim £ 6 %
Head TSL temperature during test (225+0.2)°C — -
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm” (1 g) of Head TSL condition
SAR measured 100 mW input power TI5mW /g
SAR normalized normalized 1o TW TIS5mW ig

SAR for nominal Head T3L parameters

normalized o 1W

TT.2 m¥ /gt 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL conditian
SAR measured 100 mW input powear 2189mWig
SAR normalized normalized o 1W 21.9mW g

SAR for nominal Head TSL parameters

nommalized o 1W

21.8 mW / g £ 19.5 % (k=2)

Certificate Mo: DSGHZW2-1033_Nov(d
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Head TSL parameters at 5500 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 56 4,98 mhaim
Measured Head TSL parameters (220%£0.2)°C 356+6% 493 mho'm £ 6 %
Head T5L temperature during test (225+02)°C —_— e
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 em® (1 g) of Head TSL condition
SAR measured 100 mW input power 829mW /g
SAR normalized normalized to 1W 29 mW /g
SAR for nominal Head TSL parameters normalized to 1W B2.9 mWig £18.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR maasured 100 mW input power 232 mW/g
SAR normalized normalized to 1W 232mW /g
SAR for nominal Head TSL parameters normalized to 1W 23.2 mW g+ 19.5 % (k=2)

Head TSL parameters at 5800 MHz

Temperature Permittivity Conductivity

Mominal Head TSL parameters 220%C 352 5,27 mhaim
Measured Head TSL parameters (2200.2)°C 3M2+6% 510 mho/m + 6 %
Head TSL temperature during test (225 0.2)°C — —

SAR result with Head TSL at 5800 MHz
SAR averaged over 1 em® (1 g) of Head TSL condition
SAR measured 100 mW input power TE2mW g
SAR normalized normalized to TW TE2mW /g

The following paramaters and calculations ware applied.

SAR for nominal Head TSL parameters

normialized o 1W

T5.6 mW /gt 199 % (k=2)

?:fy_lt_ _a_gwaped over 10 em® (10 g) of Head TSL condilion
SAR measured 100 mW input power 215mW i g
SAR normalized nomalized to 1W 215mWig

SAR for nominal Head TSL parameters

normalized o 1W

21.3mW [ g £ 19.5 % (k=2)

Cerificate No: D5GHzV2-1033_Nov(9
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Test Report No

RTS-3933-1105-11

FCC ID: ICID

L6ARDU70CW | 2503A-RDU70CW

Body TSL parameters at 5500 MHz

The following parameters and calculations were applied

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.6 5.65 mho/m
Measured Body TSL parameters {(220+02)°C 47516 % 5.86 mho/m £ 6 %
Body TSL temperature during test (225+02)"C ames —

SAR result with Body TSL at 5500 MHz

SAR averaged over 1 em’ {1 g) of Body TSL condifion 1
SAR measured 100 mW input power BX2mW /g 5:
SAR normalized normalized to 1W B22mW g .

SAR for nominal Body TSL paramelers

normalized 1o 1TW

81.9mW/ gt 19.9 % (k=2)

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

condition

SAR measured 100 mW input power 228mW (g
SAR normalized normalized o 1W 228 mW g
SAR for nominal Body TSL parameters nomalized 1o 1W 22T mW i g1 19.5 % (k=2)

Certificale Mo: DSGHzY2-1033_Now0d
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Test Report No
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Appendix

Antenna Parameters with Head TSL at 5200 MHz

-I_mpadanoe, transformed to feed point S010-52]0

Return Loss -20.7 d8
Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed to faed point S1.20-42i0

Ralurn Loss -27.3 4B
Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed 1o feed point 56.00-26j0

Returm Loss -24.2 dB
Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformead 1o feed point 5110-30j0

Return Loss -24.9 dB
General Antenna Parameters and Design

Electrical Delay (one direction) | 1.20¢ ns i

After long term use with 40 W radiated powar, only a shght warming of the dipole near the feedpoint can be measurad.

Tha dipola is made of standard semirigid coaxial cable. Tha center conductor of tha faading line is direclly connacted to
the second arm of the dipole. The antenna is therefore short-circuited for DC-signals.
Ma excessive force must be applied {o the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

July 09, 2004

Cerificate No: DSGHzV2-1033_Now(g
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DASYS5 Validation Report for Head TSL

Date/Time: 12.11.2009 13:12:49
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole SGHz; Type: DSGHzV2; Serial: DSGHzV2 - SN:1033

Communication System: CW; Frequency: 5200 MHz, Frequency: 5500 MHz, Frequency: 5800 MHz; Duty
Cycle: 1:1

Medium: HSL 3-6 GHz

Medium parameters wsed: = 5200 MHz; o = 4.53 mhn."m &= '5‘5 4; p = 1000 kgm Medium parameters
used: £= 5500 MHz; o = 4.81 mho/m; & = 34.8; p= 1000 kge'm Medium parameters used: f = 5800
MHz; g = 5.08 mho/m; &, = 34.3; p = 1000 kgfm

Phantom section: Flat Section

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

DASY'S Configuration:

¢ Probe: EX3DV4 - SW3503; ConvI(5.36, 5.36, 5.36), ConvF(4.85, 4.85, 4.85), ConvFi4.74, 4,74, 4.74); Calibrated:
11.03.2009

o Sensor-Surface: 2mm (Mechanical Surface Detection)
& Electronics: DAES Sa601; Calibrated: 07.03.2000
s  Phantom: Flat Phantom 5.0 (front); Type: QDOO0PSRAA; Senzl: 1001

o Measurcment SW: DASY S, V5.2 Build 157, SEMUAD X Version 14,0 Build 57

Configuration DSGHzV?2 Dipole (Head)/d=10mm, Pin=250mW, f=5200 MHz/Area Scan

(91x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 15.4 mW/g

Configuration D5GHzY2 Dipole/d=10mm, Pin=250mW, =5200 MHz/Zoom Scan
(4xd4x2.5mm), dist=2mm (8x8x10)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2.5mm
Reference Value = 64.7 Vim: Fower Drift = 0,035 dB

Peak SAR (extrapolated) = 30 W/kg

SAR(1 g) = 7.75 mW/g; SAR(10 g) = .19 mW/g

Maximum value of SAR {measured) = 15.3 mW/ig

Configuration DSGHzV?2 Dipole/d=10mm, Pin=250mW, f=5500 MHz/Zoom Scan
(4xdx2.5mm), dist=2mm (8x8x10)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2.5mm
Reference Value = 65.4 Vim: Power Drift = 0,057 dB

Peak SAR (extrapolated) = 338 Wikg

SAR(1 g) = 8.29 mW/g; SAR(10 g) = 2.32 mW/g

Maximum value of SAR (measured) = 16.5 mWig

Configuration DSGHzV2 Dipole/d=10mm, Pin=250mW, f=5800 MHz/Zoom Scan
(4x4x2.5mm), dist=2mm (8x8x10)/Cube (: Mecasurement grid: dx=4mm, dy=4mm, dz=2.5mm
Reference Value = 61.7 Vim; Power Drift = 0.067 dB

Peak SAR (extrapolated) = 32.4 Wikg

SAR(1 g) = 7.62 mW/g; SAR(10 g) = 2.15 mW/g

Certificate No: DSGHzV2-1033_NowDd Page 7 of 11

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




Jesting

Document

Page

Appendix D for the BlackBerry® Smartphone Model RDU71CW 61(64)
Serv:ceS"-'
Author Data Dates of Test Test Report No FCC ID: ICID
Hang Wang Feb 7 — May 25, 2011 RTS-3933-1105-11 L6ARDU70CW | 2503A-RDU70CW

-50

0dB = 153mWig

Centificate Mo: DSGHzV2-1033_Nov08
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date/Time: 13.11.2009 12:28:18
Tesl Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole SGHz; Type: DSGHzV2; Serial: DSGHzV2 - SN:1033

Communication System: CW; Frequency: 5500 MHz: Duty Cyele: 1:1

Medium: MSL 3-6 GHz

Medium parameters used: {'= 5500 MHz; o = 5.83 mho/m; & = 47.6; p= 1000 kg/m®
Phantom section: Flat Section

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

DASYS Confipuration:
& Probe: EX3DVY - BMIS03; ConvFid. 37, 437, 4,37 Calibeated: 1103, 2009
*  Sensor-Surface: 2mm { Mechanical Surface Detection)
& Electronics: DAE4 Sn601; Calibrated: 07.03,200%
«  Phantom: Flat Phantom 5.0 (hack), Type: QDODOPS0AA; Serial: 1002

&  Measurement SW: DASYS, V5.2 Build 157; SEMCAD X Version 14.0 Build 57

Configuration DSGHzV2 Dipole/d=10mm, Pin=250mW, {=5500 MHz/Area Scan
(91x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR {interpolated) = 16.2 mW/g

Configuration DSGHzVZ Dipole/d=10mm, Pin=250mW, I=5500 MHz/Zoom Scan
(4x4x2.5mm), dist=2mm (8x8x10)/Cube 0: Measurement grid: dx=4mm. dy=4mm, dz=2.5mm
Reference Value = 39,5 V/m; Power Drift = -0.044 dB

Peak SAR (extrapolated) = 33.3 Wikg

SAR(1 g) = 8.22 mW/g; SAR(10 g) = 2.28 mWig

Maximum value of SAR (measured) = 16.4 mW/g

di i 1
— 0

0 dB = 16.4mWig
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Impedance Measurement Plot for Body TSL
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