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Zpughaussirasse 43, 5004 Zurlch, Switzorland

Schwelzerscher Kallbrardlenst
Service suisse d'étalonnage
Sarvizio sWiEzars i Laratica
Swins Callbratlon Servica

Accredied by the Swiss Faderal Offica of Metrology ard Accreditstion bccreditation Ho.: SCS 108

The Swiss Accreditation Service |5 one of tha signatoenias 1o the E&
Multitataral Agreemant for the recognition of calibration certificates

clien: | RIM Cartificats We: ET3-1642_Jan07

[CALIBRATION CERTIFICATE

| Object ET3DVE - SN:1642

Cafibraton procedure]s) QA CAL-01.v5 :
Calibration procedure for dosimetric E-field probes

Calibration dets: January 15, 2007

Condition of the calibeated ibam In Tolerance

Thig calibraticn conificale documents the raceatilsy 12 natiznal standans, which reakze the physical units of messurements (S1)
The measurarants and the uncatainbes with conficenne proanbdity are gen on the ollowing pages ard are par of the carlificals

| All alirations have been conducied in Thea dosed aborsbory faclily. envimorument emperalure (22 £ 3)°C ang numidsy < T0%,

This calibralicn serificale shall not bo reproduced exoepd in full withzut writien approval of the laberatory,

Approved by Mol Kister Cualty Marags: A/

Calibraton Equipmeant ussd (MATE erilical for calibration)
Primary Slarciaris [1o# Cal Date (Calbralee by, Corificate Moy Scheduied Galibraten
Powar meder Ed4188 | GB412938T4 S-Apr-06 (METAS, M. 251-00557) Aprd]7
Power sensor E44128 WY41495277 S-Apr0f (METAS, No, 25800557} Ape0T
Power sensor 44128 MY41428057 S-Apr-08 (METAS, Na. 251 0557} AprO7
Refamnce 3 o8 Abenuaior Sh: 55054 (3] 10-Aug-08 (METAS, Mo, 217-00552] Ag-OF
Feference 20 4B ARanialor S EE00E (H0h) a-0ar-06 [METAS, Mo, 251-00558) Apr0T
Roforence 30 08 Amenator Bh: 55128 {30b) 10-Aug-06 (METAS, Mo, 217-00533) Aug-0F
Faleence Probe ES30W2 Sk 33 4-Ja-07 (SPEAG, Mo, ES3=3013_JanlT) JandB
DRE4 Sh- 654 21-Jun-06 (SPEAG, Mo DAES-854_JurdE) Jun7
|
Secondary Mandards o8 Chiessk Data (in houso) Seneduled Chaok
FF geremlor AP 25480 USES4ZU01 TO0 A-fig -85 (SPEAG, in house chock Mov-05) Iy house creck: MNoy-0T
Metwark Analyrer HP 6T53E LISaTIs0585 18-00-01 (SPEAG. in houso chack Ocl-08) I house check; Ot
Mame Funigtion Signature:
Calibratad by Hatia Pobkorde Technical Managar o
f"’/.f'?’;"' .1 #é"ﬁ 7
1
L7

bssued: January 15, 2007
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zevghausstiaise 43, 5004 Zurich, Switzerand

Sehweizarizcher Kalibelerdienst
Service sulssa ditalonnage
Servizio svizrero di taratura
Swiss Calibralion Service

w0 oyow

Acsrediled by Ine Swiss Faderal Ofica of Matralogy ant Ascrodration Acereditation Mo.: SCS 108
The Swiss Ageseditalion Servies s one of the signataries ta tha EA
Multllataral Agreamant far the recognition of calibration cerlificales

Glossary:

TEL tissue simulating liquid

MORM:x .2 sensitivity in free space

ConF sensitivity in TSL / NORMx vz

DCP diode compression point

Polarization « o rotation around probe axis

Polarization & 4 rotation around an axis that is in the plane normal to probe axis (at

measuremnent center), i.e., & = 0 is normal fo probe axis

Calibration is Performed According to the Following Standards:

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

b) CEMELEC EN 50361, “Basic standard for the measurement of Specific Absorption Rate
related 1o human exposure to electromagnetic fields from mobile phones (300 MHz - 2
GHz), July 2001

Methods Applied and Interpretation of Parameters;
o« NORMy v z: Assessed for E-field polanzation & = 0 (f = 900 MHz in TEM-cell; f = 1800 MHz;
R2Z waveguide). NORMzx,y,z are only intermediate values, i.e., the uncerainties of
NORMx, v,z does not effect the E*-field uncertainty inside TSL (see below ConvF).

+ NORMx y,z = NORMyx,y.z * 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 uncertainty of ConwF.

» DCPxy,z: DCP are numerical linearization parameters assessed based on the data of
power sweep (no uncertainty required). DCP does not depend on frequency nor media.

¢ ConvF and Boundary Effect Paramelers: Assessed in flat phantom using E-field (or
Ternperature Transfer Standard for f < 800 MHz) and inside wavequide 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, depth) of which
typical uncerainty values are given. These parameters are used in DASY4 software fo
improve probe accuracy close to the boundary. The sensitivity in TSL corresponds to
NORMzx,y,z * ConvF whereby the uncerainty comesponds to that given for ConvF. A
frequency dependent ConvF is used in DASY version 4.4 and higher which allows extending
the walidity from £ 50 MHz to + 100 MHz.

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

= Serisor Offset: The sensor offset corresponds to the offset of vidual measurement center
frorm the probe tip (on probe axis). No tolerance required.

Certificats Ma: ET31642_Jan(T Faga 2af 0
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July 03-27, 2007
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January 15, 2007
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Cerlificale o ET3-1642_Jan07

Probe ET3DV6

SN:1642

Manufactured: November 7, 2001
Last calibrated: January 19, 2006
Recalibrated: January 15, 2007

Calibrated for DASY Systems

[Mote: non-compatible with DASY2 systamn!)
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DASY - Parameters of Probe: ET3DV6 SN:1642

Sensitivity in Free Space”

Marmx 1.69 £10.1%
Normy 1,88 £ 10,1%
MormZ 1.82 £10.1%

pvivim)?
LI
LN

Diode Compression

DCP X
DCP Y
DCF 2

Sensitivity in Tissue Simulating Liguid (Conversion Factors)

Please see Page 8.

Boundary Effect

TEL 900 MHz

Sensor Center 1o Phantorm Surfacs Distance

SAReq [¥] Without Commection Algerithm
SAR, [%] with Comection Algorithm
T5L 1810 MHz

Senzor Center (o Phaniom Surface Distance

SARL, [%]
SARL, [%]

Sensor Offset

Prode Tip ta Sensar Cenfar

Without Comrection Algorithm

With Comaction Algorithm

Typical SAR gradient: 5% per mm

3.7 mm 4.7 mm
5.2 25
0.3 0z

Typical SAR gradient: 10 % per mm

AT mm 4.7 mm

123 81
0.6 03
2.7 mm

94 mv
96 mV
a5 mv

B

The reported uncertal_n'ty of measurement is stated as the standard uncertainty of
measurement multiplied by the coverage factor k=2, which for a normal distribution

corresponds to a coverage probability of approximately 95%.

* The urcerininties of MormX, ¥ o o rod affect the Elfald ncarainly misds TS [3ee Page 8)

* Mumaricsi lingarzation panmeben LNeRTARTY ML ragured

Cartificale MNo: ET3-1842_JanDT

Page 454
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguida: R22)

12
L)
"1z
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E
RN -
E |
g 10 M""’AE O ®
o
z
= 08 -
(1]
[ =
-]
3
T 08
E
w

07

0.8 -

0.5 - I

0 500 1aoo 1600 2000 2500 G000
£ [MHz]
—a—TEM —= 22
Uncertainty of Frequency Response of E-fleld: £ 6.3% (k=2)
Cartifizale MNo: ET3-1642 Jand7? Page5ofd
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Receiving Pattern (¢), 3 = 0°

f=600 MHz, TEM ifi110EXX f= 1800 MHz, WG RZ2

Ervor [d&]

n.a

0.5 —— 30 MHZ
0.4 T T T == 100 MHz
EE-.-. PP, an 500 MHz
0.2 —— 1800 MHZ
¥i}
. ] L —i— 2500 MHz
OB
B

&0 120 180 240 300 360
40

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

Cerificate Mo ET3-1642_Jan0T Page & of §
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ET3DWVE SM:1642

Input Signal [;iv]

Error [dB]

Cerificate bo: ETI-1642_Jan07

1.E47

1E+3 +

1.E+2

0.2

0.2 +
L6 |

-1.0 -
0001

January 15, 2007

Dynamic Range f(SAR..4)

[(Waveguide R22, f = 1800 MHz)

0.01 0.1
SAR [mWwiem']

—&— not compensated —8— cormpensatad

4 . i R e e e

100

0.0 0.1
SAR [miem’]

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

Page T of &
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SAR[mMW/em®] [ W

—&— fAnalytical

ET3DVE SM:1642

Conversion Factor Assessment

{ =900 MHz, WGLE RY (head)

z[mm]

Validity [MHz]" TEL  Parmittivity

f=1810 MHz, WGLS R22 (head)

)
=]

[=]

SAR[mMWIem’] I W
=

=
=

—o— Maasyramanis

January 15, 2007

=—¢— hieasuramants

ComvF Uncartainty

+ 50/ 100 Head 41.5:z25%
+ 50/ 100 Head  40.0 2 5%

+ 50/ =100 Body 55.02 5%
+ 50,100 Body 533:25%

“ The valldity of 2 100 MHz anly applios for DASY w44 and highor (so0 Page 2. Tho uncortalrty §s the RSS
of tha ConvF uncertalnty at callbrathon frequancy and the uncartalnty for th Indlcated frequency band.

Certificate Mao: ET3-1642_Jan0i

61 2 11.0% (k=2)
528 = 11.0% (k=2)

= 11,0% (k=2)
=11.0% (k=2)
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ET3DVE SM:1642 January 15, 2007

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

Error [dB]

- n
B 100050 @-0.80-0.60 B-0.60-0.40 B-0.40-0.20 @-0.20-0.00
Q00020 BO20040 D0L-)60 B0GE-DE0 BIE-1.00

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

Certificate Mo, ET3-1642_Jan0T Fage 3 of 3
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Calibration Laboratory of A Scrwe sormster Kbrant ecat
- o ——i buiase o
Schmid & Pariner m ( Sernca etalonnsge

Servizio svtzero & leratura
Swizs Callbration Sarvice

Engineering AG T—
Zeughausstrasse £3, 3004 2urich, Switzariand e b

Accredhad iy iha Swiss Fodoral Offce of Metrology arvd Accraditation Acoraditation Me.: SCS 108

Thia Swiss Az cragitation Service s ono of the signatories 1o the EA

cueez  RIM Commicste Ne: EX3-3548 JandT
[CALIBRATION CERTIFICATE |
Cbect EX3IDV4 - SN:3548

QA CAL-D1.v5 and QA CAL-14.v3
Calibration procedure for dosimetric E-fisld probes

Callbration procadurt(s)

| Calitrate 2w

January 19, 2007

In Tolerance

Somanon of o it e

Thus calibrgh on certificate dooumsais. the raceabil fy 10 Aabonal stardarda, which resize e physical unts of mEmEEEments [S1)
Tha middgu-ments and Be uncenainrges with confdance probanlity & given on the folowing pages and anz par of Ihd certioats.

| i ciwretiona have: Doen coMYLNR] in tho dosed leboralony faglity: erviconment tompearature (22 + 31°C and homidity < 70%

Calitwation | guipmend uses (MATE cticsl for calbeation]) [

| Porry Sie darcs D Cal Do (Caltvaied by, Comicms o Seruciole Colratoe
| Poss sele E42128 G TGS Shee- (UETAS, Mg, 25708557 A 07
Py’ v+ CRAT2A BIF4 1 EgEgTT SApr-E (UETAS Mg 25100487 Age-JT
FnaEr Servr CALTZA MY TLSE0RT S Apr-0f (METAS, Mo 25700847 AT
Risfoence 3 08 Afonunr S 55054 (X) WAUG-08 (METAS. Na. 217-00980) Ragg-O7
Ratersnce 23 dB Aneruaton SN: 5086 [708) 40006 [METAS. No. 231-00458) Apr-O7
Feforance 37 dB Aflaruabor SM: 55129 (308 Ti-Aug-08 (METAS, Na. 217-00683) Aug-DT
Hedorands Praba ES30NV2 SN 33 4-Jan-07 {SPEAG, Mo, ES3-I0110_JanD7) San-{E
DAE4 | SN: B34 2i-Jun-0df (SPEAG, Ko DUEd-054_JunDE) JureT
 Secondery “Aandands D& _ (Check Diwte fin house) Sabwctumad Check 1
R geresrel « WP BHESC LRSI 0T ) £ BP0 (SPTAG nhowse chidk Now 05 I hpus ok Now-0F
Metwrrt A wiyrer WP BTS3E LIS3IT 3058 ROt (BPEAG, p howd Stk Oct-0E = Fouge chech O80T
P Furcsor Sgraners
Calitrted | y Mt Pokowic Tachrca! Mandger fz v
Approved by Ninia Kistar Quakty Marager g
-

lsuea: January 18, 2007
This gssilttestion oerficate shall not e recmoduced gatost i full without witisn anproses of the lebartony

Certiicate Mo EXG3-3548_JanlT

Page 10/0
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Calibration Laboratory of ‘\tl_/ b g Schwaizerischor Kalibriardionst
Schmid & Fariner e ¢ Sewice sulsse detalonnage
Engiﬁe&riﬂg AG T ‘__J__—_'_;\_l = Servizio swizzero di taratura
Toughavesirases 43, BI04 Zurich, Switserland N 5 swiss Callbration Sarvice

Accredited by the Swiss Federal Office of Metrology and Acaredilataon
The Swiss Accreditation Serdce is one of {he signalories to the EA
Mullilsteral Agreemant for the recagnilisa al calilbealicn certilicabes

Accraditation No,: SCS 108

Glossary:

TsL tissue simulating liguid

MORMz= v,z sensitivity in free space

ConF sensitivity in TSL / NORMx.y.Z

DCP diode compression point

Polarization o ¢ rotation around probe axis

Polarization & & rotation around an axis that is in the plane normal to probe axis (at

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

Calibration is Performed According to the Following Standards:

a)

b)

IEEE Std 1528-2003, “|EEE Recommended Practice for Determining the Peak Spatial-

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless

Communications Devices: Measurement Technigues”, Decambear 2003

CEMELEC EN 50361, "Basic standard for the measurement of Specific Absorption Rate
relaled to human exposure to electromagnetic fislds from mobile phones (300 MHz - 3
GHz), July 2001

Methods Applied and Interpretation of Parameters:

NORMx v, z: Assessed for E-field polarization 8 = 0 (f = 300 MHz in TEM-cell; f > 1800 MHz:
R2Z waveguide). NORMx,y.z are only intermediate values, i.e., the uncerainties of
MORMz,y,z does not effect the E*-field uncartainty inside TSL (see below ConvF).
NORM(x, 2 = NORMzx, v, r * frequency_response (see Frequency Responsa Chart). This
lineanzation is implemented in DASY4 software versions later than 4.2. The uncerainty of
the frequency response is included in the stated uncertainty of ConvF,

DCPx v,z DCF are numerical linsanzation parameters assessed based on the data of
powsar sweep (no uncertainty required). DCP does not depend on frequency nor media.

CornvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or
Terrperature Transfer Standard for f = 300 MHz) and inside waveguide using analytical field
distributions based on power measurements for f = 800 MHz. The same setups are used for
assassment of the parameters applied for boundary compansation (alpha, depth) of which
fypical uncerainty values are given. Thass paramesters are used in DASY4 software to
improve probe accuracy close to the boundary. The sensifivity in TSL corresponds to
NORM:x, .z * ConvF whereby the uncertainty corresponds to that given for CanvF. A
frequency dependent ConvF is used in DASY version 4.4 and higher which allows extending
the validity from + 50 MHz to £ 100 MHz.

Spherical isotropy (30 deviation from isotropy): in a field of low gradients realized using a
flat phantorn exposed by a pateh antenna.

Senszor Offset: The sensor offset corresponds 1o the offset of viual measurement center
from the probe tip (on probe axis), Mo tolerance required.

Cerificale Mo: EX33548 Jan07 Page 2of @
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Dates of Test

July 03-27, 2007

January 18, 2007

EX3DV4 SN:3548

Cerlificala bo: EX3-3548_JanD¥

Probe EX3DV4

SN:3548

Manufactured: November 16, 2004
Last calibrated: December 12, 2005
Recalibrated: January 19, 2007

Calibrated for DASY Systems

(Mate: non-compatibhe with DASYZ systeml)
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Copyright 2007, RIM Testing Services (RTS), a division of Research In Motion Limited
This report shall NOT be reproduced except in full without the written consent of RTS




Document Page
RTS Appendix for the BlackBerry Smartphone ® Model RBR41GW | 14(19)
SAR Report
RIM Testing Services
Author Data Dates of Test Test Report No FCC ID:
Shahriar Ninad July 03-27, 2007 RTS-0665-0706-25 L6ARBR40GW
EX3DV4 SN:3548 January 19, 2007

DASY - Parameters of Probe: EX3DV4 SN:3548

; T

Sensitivity in Free Space” Diode Compression
MormX 0.340 2 101% _u*.-fs'lf‘u"f'm‘.-: DCF X 92 mY
Morm'Y 0.430 1 10.4%  pVIVimY’ DCR Y 93 mv
MormZ 0.460 = 10.9%  uvI(vim)’ DCP Z 80 my

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page B.

Boundary Effect

TSL 2450 MHz Typical SAR gradient: 12 % per mm
Sansor Center to Phantiom Surface Distance 20 mm 3.0 mm
SAR, [%E] Nithoul Cosrection Algorithm 4.5 21
SAR, (%] With Gorrection Algorithm 0.3 08
TSL 5200 MHz Typical SAR gradlent: 26 % per mm
Sensor Centar to Phantam Surfacs Distance 20mm 3.0 mm
SAR. [%] Witnout Comection Algarithm 2.7 0.5
SAR,, [%] With Correclion Algarithm 0.0 0.0

Sensor Offset

Prabe Tip 1o Sensor Cenler 1.0 mm

Tha-renortﬂd un :artainty'cf 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 85%.

* The uncartainbes of Mermx,v.2 ca nct afioct tha ENakl urcensinty insite TAL (see Page 5]

¥ Murnorcal linearizanion paeamaler urcadainty nol reguinsd

Gerificale Mo EX3-3548_Janl7? Page 4 of §
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EX3DV4 SN:3548

Fraguency responsa [nommalized)
o= = =
e I )

=
o

=
m

1.0 1

January 19, 2007

Frequency Response of E-Field

(TEM-Cell:ifi110 EXX, Waveguide: R2Z)

510 1000 1500 2000 2500
£ [MHz]

—8—TEM —o—R22

3000

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

Certificate Mo EX3-3548_Jan(7 Page 5 of &
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Receiving Pattern (¢), 3 = 0°

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

i
: B ......
0B —o— 30 MHz
. 04 w100 MHz
2 Lz —4— 500 MHz
B g =@ 1800 MHz
ﬁ"._‘_i T e 2500 MHZ
LB L I
{". B - 44—
A0
i ) 120 180 240 300 350
#[1
Uncertainty of Axial Isotropy Assessment: £ 0,5% (k=2)
Cerlificala bo: EX3-3548_Jan0r Page 6 of §
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Input Slgnal [u\]

Error [dB]

Dynamic Range f(SAR;..4)
(Waveguide R22, f = 1800 MHz)

E+f
1.E+§
1.E44
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o 1 .| it 0 i}
AR [mWicm']
= nat compensatad il CTRENSALS

1.0 ]
06 |

| [T
_;3 /W—Hm.-r--ii.‘i
06 | \
G

0L 0017 Q1 1 [1i] 100

SAR [micm’]

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EX3DV4 SN:3548

{ = 2450 MHz, WGLS R22 (head)

January 19, 2007

Conversion Factor Assessment

f= 5200 MHz, WGLS R5E [head)

40 700
]
B e 600
z 3 4 = 500 %
. -
E E A0
= =
: E 300
= =
<
» @ 200
100
0
a 10 20 0
z[mm] z[mirm)
—@—Analytcsl  —o— Measuremenls . —8— hnalytical  —0—Massuremants
f[MHz] Validity [MHz]" TSL  Parmitivity Conductivity  Alpha  Depth  SonvF Uncertainty
900 £ 500100 Hoad 415:6% 087 45% 080 080 300 =11.0% (k=2
1810 + 50/ + 100 Head 40.025%  1.40:5% 025 100 TED =11.0% (k=2
2450 =50/ + 100 Head 39225% 1.80:5% 046  1.00 707 +11.8% (k=2)
4850 £ 50/ & 100 Head 26,51 5% 440:£5% 032 18D 560 = 13.1% [k=2)
5200 £50/2100 Head 360+ 5% 466 £ 5% 035 160 523 = 13.1% (k=2
5500 +50/+100 Head 3256:5% 4,95 = 5% 035 180 515 +13.1% (k=2)
EBO0 £ 504+ 100 Head 35.3:5% 5.27:5% 033 160 497 +13.1% (k=2)
2450 =50/ 100 Body 527+5% 185+ 5% 048 100 743 #11.8% (k=2)
4950  =50/£100 Body 404+5% 50115% 042 165 493 113.1% (k=2)
5700 +50/+100 Body 49.0:5% S30:5% 0.3 165 472+ 13.1% (k=2)
5500  £50/2100 Body 486+5% 565:5% 035  16A 451+ 13.1% (k=2)
RGO x 504100 Body 48.2+5%  6.00%5% 032 170 479 +131% (k=2)

E Tho valldity of 2 100 MHz only applies for DASY v4.4 and higher (ses Pags 7). The uncertointy is the RES
af the ConvF ungertainty at callbration freguency and the uncertainty for the indicated frequancy band.
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SAR Report

Author Data

Shahriar Ninad

Dates of Test

July 03-27, 2007

Test Report No

RTS-0665-0706-25

FCC ID:

L6ARBR40GW

EX3DV4 SN:3548

Deviation from Isotropy in HSL

Error (6, &), f =900 MHz

B-1.00-.0.80 B-0.80-0.60 B-0.60-0.40 B-0.40-0.20 B-0.23-000
00.00-020 @020.040 DO0400.E0 BOSIES EO.L0-1.00

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

Cartificate Ma: EX3-3548_Jaal7
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