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Calibration Laboratory of
Schmid & Partner

Enginearng AG
Zeughausstrases 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Sonvice suisss ddlalonnage
Servizio svizzero di tarabera
Swiss Calibration Service

A ceradbed by the Swiss Acorditalion Sorace (SAS) Acoreditation No.: SUB '"Jﬂ
The Swiss Accreditation Service |s one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration cerificates

Client R’-T..‘?{_Riﬂ Tasting Services) S Cerlificate bo: EI_3-3543_J3n13- 2

CALIBRATION CERTIFICATE

Ollxjec EXGDW4 « 53548

Calibration procacures) CACAL-D1vE, CMCAL-T4 v3, OA CAL-23.v4, QA CAL-25 v
libration:procedure for dosimetric E-fisld probes
Calibratinn date: January 15, 20137

Thiz ceabration carlificala decuments the trecaabedity 10 rahonal stendarcs, which raalkzg tha prysicel urms of maasuraments l.gl:l
The mesasuraments and the uncensinties with confidence probabiity are giver an the following peges and are pan af the cedificate.

All calibrations have been condusted in the dased laboratory Tacilty: envirorren lemperaung (22 3)°C and humbdity < T0%.

Calitration Equipmant used (METE crical for caiibration)

[PrmaryStandares |10 Cal Date (Cenficte No | | schoduisd Calibation
| Power meter E44138 | cBarzesET4 29-Mar-12 (No. 217-01508) Apr-i3
':'r.r._q:'v._"_r sansor E44 128, kY41 SEm0ET 29-Mar-12 -Nl’.l 217-C1508) Apr-13
Raference 3 dB Atenusion SN BE054 (30) 27-Mar-12 (Mo, 217-01531) Apr-13
Rafarence 20 d8 Altenualar Sh: 35086 (208 . 2F-Mar-12 (MNo. 277-015245) . ] Apr-13
Raference 30 dB Altenuatar SN EE129 (305] a ZF-Mar-12 (Mo, 217-01532) Apr-13
Rulerence Proge ESI0VZ__| SN 3013 eevecizio ES3 a3 Deet2)  [Dects
CAEA SN GED | 20-Jun-12 Mo, DAES-EG0_Jun12) Jun-13
Secondary Standards in] | Check Dste {in houss) Scheduled Chack
RF generatar HP BE4EC LIS364 2000 TG A-Aikg-88 {im hause chack Apr-11j In howss chack: Apr K]
| metwork Anabyeer HP 8TSSE | US37330585 18-Dat-01 {in houss shach Oct-17) in hausa chack; Om-13
| T Mame I Function Shnature |
Calibrated by, et Kasiiat S Cannetry Fechaioian C el I‘ L
: : : - i f-
) ik
hppronind by Halls I?'ak'-.:win_ L Tachnical Wanagor . : "igﬂ_ﬂ e ;{ _' i
H i " J ok e o i

Iesued: January 15, 2013
This calibration cectificate shall nol be reprodoced except in Tull wilhoul witden apgroval af 1he lmbarabory

Cerificate No: EX3-35458_Jani3 Page 1 of 11
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Calibration Laboratory of

. 5 Schweizerischer Kellbrierdienst

Schimid & Partner c Service suisma d'étalonnage
Englneering .E".'G I S Sorvizio avizzero di taraturs

Loughaussirases 43, 8004 Zurich, Bwitzerland Swiss Calibrafion Service

Accredited by 1he Swiss Accreditation Service (SAS] Acereditation Mo SCS 108

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

fultilateral Agresment for the recognition of calibration cerfificates

Glossary:

TsL tissue simulating lquid

MORMX Y2 sensitivity in frea space

ConvF sensitivity in TEL F NORMzx,y.z

DCP diade compression point

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

A B C.D modulation depandent linearization paramatars

Polarizabion « op rofation around probe axis

Polarization & & rotation araund an axis that is in fhe plane normal to probe axis (2t messurement center),

L&, 8 =0k normal 1o 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
Absorplion Rate (SAR) in the Muman Head from Wirekess Communications Devices: Measurement
Tachiguas”, Decembar 2003

bl IEC 822081, “Procedurs o maasure the Spadfic Absorption Rate (SAR) for hand-held davices usad in close
preximity to the ear (frequency ranga of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpratation of Parameters:
= NORMzy z Assessed for E-field polarization & = 0/ (f = 800 MHz in TEM-cell; § = 1800 MHz: R22 waveguide).
MORM:y z are only infermediate values, (e, the uncertainties of MORMs:,y,z doas not affect the E*-field
uncartamiy inside TSL (see balow Comef).
s NORMTx 2 = NORMx v 2 * frequencyresponse (ses Freguancy Rasponse Charl). This linearization is
implemnantad in DASYS software versions later han 4.2, The uncertainty of the frequency respanse is inchude:
i the stated uncertainty of ConuE.

s« DCPxy 2 DCF are numernical linearization parameters assessed based on the data of power sweap with CW
signal [no uncertainty required). DCP does not depend on frequency nor media.

e PAR:PAR is the Peak o Average Ralic that is not calibrated but determinad basad on the signal
characterishcs

Az BxyE Cryz Deyz VRz .z A B, C D are numernical Bneanzation paramelars assessed basad on
the data af power swaap for specific modulation slgnal. The parameters do ol depend on frequency nor
madia. ¥E s the maximum calibration range expressed in RMS voltage across the diode.

s ConwF and Boundary Effect Parameters: Assessed in flat phaniom using E-field {or Tempersture Transfer
Standard for f = 800 MHz) and inside waveguide using anslviical fiald distributions based on powsr
measurements far f = 800 MHz, The same selups are usad for assessment of the parameters applied for
boundary campansation [alpha, depih) of which typical uncarainly values afe given. Thasa paramalars are
used in DASY4 sofiware In improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to MORME, ¥, 7 * ConvF whereby the uncentainty comesponds to that given for Conel. A frequency dependent
ConwF is used in DASY version 4.4 and higher which aliows extending the validity from £ 50 MHz to £ 100
bz,

=  Sphercal izsiropy (20 dewviation from isgtropy); ina field of low gradients realized using a flat phantom
exposed by a patch antenna,

& Sansor Offsef Tha sansor offset corresponds o tha offset of virtual measurement center from the probe lip
{on probe axis). No olerance raguirad.

Cerificate Mo: EX3-3548_Jar13 Page 2 of 1
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EX30WE — 883548 January 15, 2013

Probe EX3DV4

SN:3548

Manufactured: November 16, 2004
Calibrated: January 15, 2013

Calibrated for DASY/EASY Systems

[Mote: non-com patiala with DASY 2 syataml)

Cerificate Mo EX3-3548_Jant3 Fage 3of 11

This report shall NOT be reproduced except in full without the written consent of BlackBerry RTS
Copyright 2005-2014, BlackBerry RTS, a division of BlackBerry Limited



- Document Page
s B[ackseﬂry Appendix D for the BlackBerry® Smartphone Model RFY111LW SAR | 16(69)
Report Rev 4
Author Data Dates of Test Test Report No FCCID:

Andrew Becker

July 02 —August 15, 2013
March 24-26, 2014
December 8-12, 2014

RTS-6046-1308-34 Rev 6 L6ARFY110LW

ic
2503A-RFY110LW

EX30V 4 SNI3548

January 15, 2013

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

Basic Calibration Parameters

| Sensor X Sansor ¥ : SenmorZ Unc (k=2]
Norm (v vim)y” 038 0.44 043 101 %
[ DCP {mv)" 103.2 Ha.0 4987
Modulation Calibration Parameters )
uiD | Communication System Mames A E | & | B | we Hnet
' dB | dBnuv | Loae | omv (k=2)
O Cw x 0.0 0.0 10 | 0.00 IEREEEEED
_ z S ey mrr TR
z 0.0 0.0 10 IR

The reportad uncertainty of measurement is stated as the standard uncerainty of measurement |
multiplied by the coverage factor k=2, which for a normal distribution corresponds 1o & coverage
probability of approximately 95%.

“ The uncenantes of Mem, ¥ Z g0 nol affect the E¥-fald uncertalnty insite TSL (260 Peges 5 and §)
tmarical linaarization parameter umcaranty net recuired
 Lneectainty & determined uaig the max devaton from [near resporse apphying rectanguiar distribution and is exprassad for the squars of the

faald vakse.
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EX30Wd— SNE545

Janeary 15, 2013

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

Calibration Parameter Determined in Head Tissue Simulating Media

______ T Relative | Gondustivity | | [ [ Depth Unct.
Mz ® | Permittivity” | {Sim)" ComvF X | ConvFY | ConvFZ | Alpha | {mm) | [k=2)
2600 36.0 1.96 7.15 7.5 047 | 086 | £120%
| 5200 6.0 4,65 513 513 (.40 1.80 =151 %
5500 5.6 | 456 4,79 4.79 0.40 1,80 £131%
__5a0g ____353_1'5?? _ 4.8 461 045 | 180 | £131% |

B Frequency wabdity of + 100 MHz onfy apples for DASY w4 and higher (8 Page 2. alss s restricled 1o £ 50 MHz, The mncempinty is the RES

o tha Comd uncarfainty # calibraticn fmguancy ard fhe uncarainky for e indicabed Faguency band.

" AL frequencies below 3 Gz, tha validity of tsswe parameders Jc and o} can be ralaxed to £ 105 if Bquid compensetion formua is applied fo
massured SAR values. A frequancies sbove 3 GHz, tha vaidily of lissue parsmalars & and &) is resirictad 1o 2 6%, Tha uncerzicty is te RSS of

the ConeF unienainly for indicated darged ssus paramelers

Cortificale Mo EX3-3545_Jan13
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EXI0VE- SN-5545 Jamnuary 15, 2013

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

Calibration Parameter Determined in Body Tissue Simulating Media

| Relative Conductivity | Depth Unct.
f(MHz)® | Permittivity " {5hm)" ConvF X | ConvFY | ConvFZ | Alpha | {mm) | (k=E]
2600 52.5 216 | 708 7.08 7.08 0.80 0.50 | £120%
3200 44.0 5.30 4.68 4.68 4.68 0.52 1.90 £13.1% |
5500 | 48.5 5.865 415 415 | 415 0.52 1.490 . 131 %
5800 48.2 £.00 419 | 419 | 419 | o080 | 190 | s134%

“ Frequency validily of £ 100 MHz orly spples for DASY w4 and higher (see Page Z). et i s restricled 1o £ 50 MHz. The uncerignty & the RSS
of tha ConwF pnesrtainty ot calibemion frequeancy and the uncerainky for the indicsted frequency and

Al frequencies below 3 GHe, the valldity of tesue perameters (e and o] can be ralamed Lo + 100% if lquid compansaton formua is applied 10
measured SAR values. A frequencles above 3 GHe, the velidity of issue parameters (r and ) is restricted 1o £ 5%, The uncertaingy is the RES of
e ConyF uncenainty for indicaried lerget tissue parameters

Cartificate Mo: EX3-3348_Jan12 Page 6 of 11
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Ex30vd— Sh-3548 January 15, 2013

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

1.5

1.4

13

Frequency response (normalized)
=
3
i
4
i
1

SR O T S Eop R 1 P i i
i 1 i

0 500 1200 1500 2000 2800 3000

f [MHz]

Uncertainty of Fraquency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz R22
1% 4
S - il 8 1
Li g4 00D PR
B ] 2 1 - E @
Tod W ¥ z Tl X i z
=1 [ S — O TOTSON SONUUUOUUU- NSO SN S
g F Bogey
=, t _ e e o
IR I i At S = e i SRS ) ® “ R
i r
054
T B T 1 1 T 1 I | 1 _I 1 - i 1 _. :
1 = 100 40 n 20 il 140
Ral 7]
& [ & |
:.1-‘;T!-ﬁ- -;:-T!?i—: u-.’-'.l_-.ll i kL a i =0
Uncertainty of Axial |sotropy Assessment: * 0.5% (k=2]
Certificate Mo EX3-3548_Jan13 Page 5ol 11
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EX300d- Sh:3548

Dynamic Range f(SAR;..q4)
(TEM cell , =900 MHz)

ignal [uv]
g
I

ul
=1
o
=
|
i
! L i s I HE-TP-S i et :I s TR ..I. L d :.:.... )
6= i 10 1a 10 ¥
SR [miWemd] ]
& e |
not compensated compensated
2 -
8
E [HY
i H
2 e — o i n I
102 10! 10 160 1 10
SAR [miicrd] o
_* | LE|
Nt Comipensated CoOmpanEatnn
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

f= 2600 MHz WGLS R22 (H_comF) f= 2600 MHz, WELS R22 {M_corn)

EaR [Wkapiiiv
AT P AN

a A

I 3 3
L e e asLied

NG ises

armsyicat

Deviation from lsotropy in Liguid
Error (&, 8), =900 MHz

Deviaion

=10 -0& -085 -04 02 00 D2 04 06 02 1.0
Uncertainty of Spherical [sotropy Assessment: £ 2.6% (k=2)
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Ex30V4- SN:3548

Jamuary 15, 2013

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

Other Probe Parameters

Sensor Arrangermant

| Connector Angle (%)

| Mechanical Surface Detection Mode

Triangular

-T2.5

Oplical Surface Detéaction Mode

Proba Ovearall Langth

" enabled
“dizabled
T 337 mm

[ :‘r&ncﬁﬂdy Diameter

W0 mm’

2.5 mm

Probe Tip to Sensor X Calibration Point

Probe Tip to Sensor ¥ Calibration Polnt )

1 mm

[Frobe Tip to Sensor 2 Callbration Paint

| Recommended Measurement Distance from Surface

1 mim

1 mm ¢

Cenificate No: EX3-3548_Jan13
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Calibration procedure(s)

Calibrabion daile.

D5GH2V2 - SN 1033

QA CAL-22v1

canbmuonwmﬁwamlemmmmwam

Nowamber 15, 2011

Thiz calibration cervicate documents the raceability L2 national slandands, which realize the physical unils of measurements (S,
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Calibration Laboratory of S\“‘\ix‘:._/i.""x,g Sehweizerischer Kalibrierdienst
Schmid & Partner m Service suisss d'étalonnage
Engineering AG T F Servizio svizzero di teralura
Zeughausstrasse 43, 8004 Zurich, Switzerland x',ﬁ\_:@ Swiss Calibration Service
felyiler
Aceradited by the Swiss Accredilation Servce (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service s one of the signafories fo the EA
Muitiiateral Agreement for the recognition of calibration cerlificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a)

b)

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

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 Gommission Office of Engineering & Technology (FCC QET),
"Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Maobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions®,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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 measurad with the dipole
pasitioned 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. Mo uncertainty reguired.

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

SAR measured: SAR measured al 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 o calculate the
nominal SAR result.
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Measurement Conditions
I:_)A.S‘f system configuration, as far as nol given on page 1.
DASY Version DASYS V5262
Extrapolation Advanced Extrapolation
Phantom Modutar Flat Phantom V5.0 -
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx. dy = 4.0 mm, dz = 1.4 mm Graded Halio = 1.4 (£ direction}
5200 MHz + 1 MHz
Frequency 5500 MHz + 1 MHz
5800 MHz & 1 MHz
Head TSL parameters at 5200 MHz
The faliowing paramelers and calculations ware applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 36.0 4,66 mho/m
Measured Head TSL parameters (22,0 £0.2) °C ME£6% 4.45 mha/m + & %
Head TSL temperature change during tes! <0.5°C e -
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 BAG mW /g
SAR for nominal Head TSL parameters. narmalized fo 1W B0.8 mW /g = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Head TSL canditicn
SAR measured 100 mW input power 233mWig
SAR for nominal Head TSL parameters normalized to 1W 23,0 mW /g £ 16.5 % (k=2})
Head TSL parameters at 5500 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 356 4,96 mho/m
lninﬂrid_ﬂn_ud TSL parameters (22.0 £ 0.2) "°C 342+6% 4,75 mha/m & 6 %
Head TSL temperature change during test <0.5°C -
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 cm® (1 g of Head TSL Condition
SAR measured 100 MW input power B2 mW /g
SAR for nominal Head TSL parameters narmalizad ta 1W BT.3mW /g = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL candition
SAR measured 100 MW input power 250mW /g
SAR for nominal Head TSL parameaters. normalized to 1W 24.7 mW /g = 16.5 % (k=2)
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Head TSL parameters at 5600 MHz
Thi following parameters and calculations waere applied.
| Temperature Parmittivity Conductivity
Nominal.HeEbd TSL parameters 220°C 53 5.27 mha/m
Measured Head TSL parameters (22.0202)°C 33T 6% | 503 mhom =6 %
| Head TSL temperature change during test T <psc — | -
SAR result with Head TSL at 5800 MHz
!_S_mwlpgpd aver 1 cm” {1 g) of Head TSL Candition
Eﬂ ;'nessuned 100 mW input power 303mW /g
i SAR for nominal Head TSL parameters normaliza? to W 794 mW /g £ 17.0 % (k=2)
SAR averaged over 10 em® {10 g) of Head TSL condition
SAR measured 100 mW input power 228mW /g
SAR for nominal Head TSL parameters nomalized to 1W 225mWig= 155 %o (k=2)
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Appendix
Antenna Parameters with Head TSL at 5200 MHz
Impedance, transformed 10 feed point ] o i1_£_1-8? ¥
Raturm Loss -21.2 0B
Antenna Parameters with Head TSL at 5500 MHz
Impedance, transformed 1o feed p-oin_l I ._52-3_1_'1_-?.?'!11 _
Relum Loss -29.2 .E'B
Antenna Parameters with Head TSL at 5800 MHz
Irrvsdar?l;g, transfol_msl:! 1o feed paint 56T -4.3j0
T:|e1urn.Lc:|55 . -22 6dB ]
General Antenna Parameters and Design
Electrical Delay (one direction) 1.202 ns

Alter long term use with 100W radialed power, enly a slight warming of the dipole naar the fesdpoint can be maasured.

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 band or the soldered connections near the

teedpoint may be damaged.

Additional EUT Data

SPEAG

Manufactured by
Manufactured on

Jully 09, 2004

Cenificate No: DEGHzW2-1033_Newv11
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DASYS5 Validation Report for Head TSL

Date: 15.11.2011

Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dipole SGHz; Type: DSGHzV2; Serial: DSGHzV - SN: 1033

Communication System: CW: Frequency: 5200 MHz. Frequency: 5500 MHz, Frequency: 5800 MHz
Medium parameters used: f = 5200 MHz; 6 = 4.46 mho/m; &, = 34.6; p = 1000 kg/m® | Medium parameters
used: = 5500 MHz; o = 4.75 mho/m; g, = 34.2; p = [(HK} Ia.|_{»‘1i'|'t , Medium parameters used: [ = 5800 MHz;
o = 5.03 mho/m; &, = 33.7; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASYS ([EEE/MEC/ANST C63,19-2007)

DASYS2 Configuration:

= Probe: EX3DV4 - SN3503,; ConvB(3.41, 5,41, 5413, ConvFi4.91, 491, 4.91), ConvFi4.81, 481,
4.81); Calibrated: 04.03.2011

o Sensor-Surface: Ldmm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 04.07.2011
= Phantom: Flat Phantom 5.0 (front): Type: QDUOOPSOAA; Serial: 1001

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

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4dmm (8x8x7 ¥ Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1_4mm

Reference Value = 63,595 Vim; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 30,134 Wikg

SAR(1 g) = &.16 mW/g; SAR(10 g) = 233 mW/g

Maximum value of SAR (measured) = 18.725 mW/g

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 66.819 Vim; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 35.056 Wikg

SAR(] g} = 8.82 mW/g; SAR(10 g) = 2.5 mWlg

Maximum value of SAR (measured) = 21.019 mW/g

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =580 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1_4mm

Reference Value = 62,220 Vim; Power Dnift = (L0 dB

Peak SAR (extrapolated) = 33.743 Wikg

SAR( g) = 8.03 mW/g; SAR(10 g) = 228 mW/g

Maximum value of SAR (measured) = 19.463 mW/g
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Impedance Measurement Plot for Head TSL
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