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APPENDIX C: PROBE & DIPOLE CALIBRATION DATA PART 1 OF 2

Note: Model RHM181LW was tested using the external lab CETECOM ICT
Services GmbH. Information regarding the SAR test results and
procedures for model: RHM181LW were taken from the CETECOM SAR
test report for model RHM181LW, report number 1-0042/15-01-15-A
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Probe ET3DV6

SN:1643

Manufactured:  November 7, 2001
Calibrated: March 13, 2015

Calibrated for DASY/EASY Systems

(Mote: non-compatible with DASY2 systeml)
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1643

BaSic Calibration Parameters

Sensor X Sensor | Sensor Z Unc (k=2)
N (uvivim))* 1.76 1.95 1.75 +10.1 %
D (mye 101.5 100.5 102.4

Merdulation Calibration Parameters

me Communication System Name A B [ D VR Une™
= dB | dBvuV  dB mv | (k=)
L= cw X 0.0 0.0 1.0 000 | 2611 | 8% |
Ll 0.0 0.0 1.0 2374 |
Z 0.0 0.0 1.0 267.0 |

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
muliplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

* The uncenainties of Mo ¥ 2 do ned affect the E7-fiald uncertainty inside TSL (2ee Peges § and 6).

¥ Murierical kneanzation parameter; uncerainty not requined. o

¥ Uneetainty is determined using e max. devigtion from linsar response apphing rectangular distribution and s expressad for the equare of the
liedd viahre
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1643

calibration Parameter Determined in Head Tissue Simulating Media

. Relative [ Conductlvity [ Depth® | Unct |
 H{MHz) Permittivity [Sim) ConvF X | ConvFY | ConwFZ | Alpha® | (mm) {k=2)
750 41.9 089 6.69 6.69 6.69 032 | 3.00 | s+i2p0w%
| @00 415 0.97 6.09 6.08 6.09 033 | 300 | +120%
1810 40.0 140 5.18 5.12 5.18 0.80 202 | +120% |
| 1850 40.0 1.40 4.93 4.93 4.93 0.80 2.06 2120% |
2450 38,2 1.80 4.58 4.58 4.58 0.80 1.62 £12.0% |

“ praquency validity abave 300 MHz of £ 100 MHz anly applies for DASY w4.4 and higher (ses Page 2), elie it is resiricted to + 50 MHz. The
pncatanty is the R3S of the ConvF uncenainty at cal@ralion frequency and the uncestainty for the indicated Tresquency band Frgqhen{:y walidity
belione 300 MHz [= £ 10, 25, 40, 50 and 70 MHz lar ConvF assessments at 30, 64, 128, 150 and 220 MHz respectivaly. Above 5 GHz fraquancy
walidify can be extended to + 190 MHz.

" at fiequencies below 3 GHz, the validily of tissue parameters (v and a) can be relaged to + 10% if Equid compensaton formula is applied o
measured SAR values. Af fraquencies above 3 GHz, the validty of tissue paramelers {z and o} is restricted to = 5% The uncertainty is the RES of
the CurwF uncertainty far indicated target fissue parametars.

* alphalDeplh are delermined during calbration. SPEAG warrants that the remaining dewation due 1o the bowdary effect alter compensation is
ahways less than + 1% for requancies below 3 Gz and balow 2 2% for frequencies between 3-6 GHz al any delance larger than half the probe tie
dhametar fram the boundany.
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1643

calibration Parameter Determined in Body Tissue Simulating Media

f{MHz) pa':';ﬁ-‘:':ﬁ,-‘ cm‘]g“u:;:'v ad ConvF X | ConvFY | ConvFZ | Alpha® | nla“;::r:-. ) I{'L'lei
| 750 55.6 0.96 6.29 629 | 629 0.36 248 £12.0 %
| 900 56.0 1.05 6.00 6.00 £.00 0.33 300 | +120%
| 1810 53.3 1.52 4.50 4.50 4.50 0.80 2.60 +12.0%
| 1850 53.3 1.52 4.56 4.56 4.56 0.80 223 | +120%
| 2450 |  s27 1.5 3,93 3.93 3.93 0.70 1.60 +120% |

B Frequancy validity above 300 MHz of + 100 MHz only applies far DASY vd 4 and higher (see Page 2), else it i restricled ta & 50 MMz, The
unceriainly is the R3S of the Conv uncertainty af calibration freguency and the uncertainty for the indicsted frequency band. Freguency validity
bebow 300 MHZ ia + 10, 25, 40, 50 and 70 MHz for ConuF assessmends at 0. 64, 128, 150 and 220 MHz respectively, Abave § GHz frequency
walidity can be extended o £ 110 MHz.

F At frequencies below 3 GHz, the validity of fissue parameters (s and o) can be relaxed o = 10% if liguid compensatian formula is apphied 1o
measursd SAR valuss. At frequencies abowe 3 GHz. the validity of tissue parameters. (c and o} Is restricted te + 5%. The uncerairy is the RSS of
the Comd unceraindy for indicaled target tissue parameters.

& appha/Depth are delermined during calibration. SFEAG wafranis that the remaining deviation due to the boundary afect after compensation ls
atways lss than £ 1% for frequancies balow 3 GHz and below = 2% for freguencies between 3-8 GHE al any dstance |srger than half the probe tip
digmeder from the boundary.
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Frequency Response of E-Field

(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Axial Isotropy Assessment:  0.5% (k=2)
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1643

other Probe Parameters

MSensor Arrangement i T_ mr_'
connactor Angle (7) — —_3-5_
—M‘éﬁnmau_amace_nete_cnm Maode ——
"oplical Surface Detsction Mode — =Ty
_prgoweralr Length T
| Probe Body Diameter TBEE—
Tip Length — e
Tip Diameter = _—ﬁ.m
"Probe Tip to Sensor X Calibration Paint — e
Probe Tip to Sensor Y Calibration Point N 7]
"Probe Tip to Sensor Z Calibration Point B ST
_Re"ﬁnmended Measurament Distance from Surface T T
-
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Meafurement Conditions

Dﬂ‘f system configuration, as far as not given on page 1.
|_Iasy version DASYS Vs52.8.8
ﬂﬁkh'apnlatinn Advanced Extrapolation

Fhantom Modular Flat Phantom
_ﬂalannn Dipole Center - TSL 15 mm with Spacer
_j‘bom Scan Resolution dx, dy, dz = 5 mm

Frequency 750 MHz = 1 MHz

Head TSL parameters
T follcwing paramaters and calculations were applied.

Temperature Permittivity Conductivity
Mominal Head TSL parameters 230°C 41.9 0.88 mho/m
Measured Head TSL parameters (22.0+0.2)°C 40.8 +6 % 0.90 mho/m + & %
Head TSL temperature change during test =0.5°C S =

SAR result with Head TSL
SAR averaged over 1 cm? (1 g) of Head TSL Conditicn
SAR measured 250 mW input power 210 Wikg
SAR for nominal Head TSL parameters narmalized 1o AW 8.28 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 250 mW input power 1.37 W/kg
SAR for nominal Head TSL parameters normalized to 1W 5.42 Wikg + 16.5 % (k=2)
Cerfificate No: DTR0V3-1021_Mar15 Page 3 of6
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Appédix (Additional assessments outside the scope of SCS 0108)
AnteFha Parameters with Head TSL
Ingedance, transformed 1o feed point 5530+03Q
Fetum Loss - 259 dB
General Antenna Parameters and Design
I:El:aclric-a! Delay (one direction) 1.032 ng

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

The digtle is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore shor-circuited for DC-gignals, On some of the dipoles, small end caps

are addad to the dipale arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard,
Na excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may ba damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on December 01, 2010
Cerificats Ng; D7S0V3-1021_Mar1s Fage 4 of &
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Mea Surement Conditions

Qiﬁ‘u‘ gystemn configuration, as far as not given on page 1.
Dasy version DASYS V52 6.8
'_‘Extrapolatiun Advanced Extrapolation
Phantom Modular Flat Phantem
L=
L_?iaiance Dipole Center - TSL 15 mm with Spacer
2pom Scan Resolution dx, dy, dz =5 rim
—

Frequency 835 MHz =1 MHz

Head TSL parameters
Th: following parameters and caleulations ware applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 41.5 0.90 mho/m

Measured Head TSL parameters (22.0+0.2)°C 40,6 £ 6 % 0,92 mho/m + & %

Head TSL temperature change during test =0.5°C e -
SAR result with Head TSL

SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measurad 250 m\W input power 237 Wikg

SAR for nominal Head T3L parameters nomalized o 1W 9.28 Wikg = 17.0 % (k=2)

SAR averaged over 10 em?® (10 g) of Head TSL condition

SAR measurad 250 mW input power 1.54 Wikg

SAR for nominal Head TSL parameters nomalized to 1W 6.06 Wikg + 16.5 % (k=2)
Certificats No: DB35V2-446_Mar1s FPage 3 of 6
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Andrew Becker

App#&'idix (Additional assessments outside the scope of SCS 0108)
Anter™a Parameters with Head TSL

|"padam:e, transformed 1o feed point 50.6 {1 - 4.8 jQ
Fetum Loss -26.4d8

Gene'al Antenna Parameters and Design

Ebcliical Dielay (one direction) 1.383 ns —|

After 107y term use with 100W radiated power, only & slight warming of the dipole near the feedpoint can be measured.

The dipde is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connecled fo the
sacond arm of the dipale. The antenna is therefore shor-circulted for DC-signals, On some of the dipoles, small end caps
are added to the dipele arms in order to improve matching when loaded according to the position as explained in the
*Measwement Conditions® paragraph. The SAR dala are not affected by this change. The overall dipole length is stil
according to the Standard

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
Manufacturad on October 24, 2001
Cerfificate No: DE35V2-446_Mar1s Page 4 of 6
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Ca liration Laboratory of e, sy izerinchet Kalibriardlen

scfid & Partner %ﬁ \ g :::l::a auia:: l;"::l:l::: "

EEng nearng AG i I,' 5 Servizio svizzens di tarabura
Zou =208 wstrassa 43, A004 Fursch, Switzerlsnd "':'.5__‘»":',—-?\\-\\.‘__‘\'-" K?\m‘_m “_-,"! Swiss Calibration Service
heer iy oy ther Sudss Accreditation Seevice (SA3) Accreditation Ne.: SCS 0108

The 5%ss Accreditation Service is cne of the signasories to the EA
it B Agreamant for the recagnition af calibration cenificatns

clie™  Blackberry Waterloo : | Cortificate No:

ES3-3225 Febls

[CALIBRATION CERTIFICATE

et ES3DV3 - SM3E25

Call braian procedure(s] Q.ﬂ, CM-{J‘I ,1.-9, m CAL—ESUS, GA Cﬁ.L-Zﬁ\-ﬁ
Calibration procedure for dosimetric E-field probes

| Calibremon date February 25, 2015

This ibration certificate documents the tmosabilty 1o national standants, which realize the physical uiits of measuremants (31
The measuramants and the uncertsinties with confidance probabidity are piven on the falicraing pages and &re part o tha canificals

| This calibration cartificate shall nod be reproduced @sespt in (ull wilhoul witten aoproval of this laboratony,

All cditrations have baan condusted i the dosed laborstony teclity; smvwronment temperatune {22 £ 570 and humaditg < T0%
Calibraien Equipment used (METE oritical for calibration)
Frimnary Stzedards [ Cail Date (Cetiticals Mo | [ Sehaduled Caibratan
Powwver meler Ed4 108 | e aers B3Apr-14 (Mo, 2170158115 | dpr15
| Power sensor E44120 WY A1 £E08T D3-Ape-14 (Ko, FAT-01911) | Apr-18
Referencs 3 08 Aleruslor S, BH064 (3c) | D3-Ape-14 (Mo, 217-01015) I Apets
Refeence 20 dB Attenuator S BH2TT (20x) 05-Apr-14 fhan, 21701519 Apr-15
| Anference 30 d Athaniusior SN B5129 3k D3-Ape-14 (hn, 217-01920) | Apre1s
Referesis Probe ESI0OVE EM: 3013 0-Das-14 (Mo, ES2-3013_Decid) Dec-15
DAEA ) S B0 14-Jan-15 (Mg, DAEL S50 Janify Jap-36
_'Secﬁ;r‘; Shandards 4] Chock Chate {in houss) Scheduled Chack
RF gererabar HP S0 US40 700 4-Aiigg- 58 [in hoysa chack Agr-13) I P check: Apr-18
Mabwiih Anglypar HE 8753E USATAB0SRS 15004 {in houwse check Ool-14) In houss check: Oet-15
- - _— (-
Mame Functian $Imarlt|9-.'
| Catlbmend by: Claticfo Lesublar ‘ Laborabary Techmican gk :ll
N &
! o
Baproread by Ealja Pakovic Technical Maragee ﬁﬁ%’
e e St
s
bz Febinuary 25, A5
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Ca likration Laboratory of

St 'f-_f. 5 Fehweizerischer Kalibriardnmsl
2cPhid & Partner _""\“‘_’/ Z ¢ Service suisss détakinnage
I:-‘;;Fn]inﬂering AG et P Snryizio svizzero di tarsturs
Zou SMugetrases 43, 2004 Zurich, Switrerland iﬁ'ﬁﬁ;}? Swiss Calibration Servica
A F¥0ed by the Swiss Accradilabon Servion [S05) Aecrogitstion Ho.: SCS 0108
Ther S48 Accraditation Sendce is one of the signatedes o the EA
Ml Bilsgral Agresment for the recognition of calibration certificates
Glessary:
T5L- fissue sirmulating liguid
pecy Bty = sansilivity in free space
Cor sensitivity in TSL { MNORM: vz
po P draddes compresaion point
CF cress factor (1iduty_cyclel of the RF signal
A B D madulabon dependent linearization paramelers
Pl &rization ¢ p ratalion arcwnd probe axis
Faol &rization 5 4 rotation arpund an axis hal is in the plans normal to probe axs (at measurement canter),
i.e., B =10 is normal o probe axis
Corictor Angle information used in DASY systemn to align probe senser X o the robot coordinate system

Calibration is Performed According to the Following Standards:
al |EEE Std 1528-2012, "IEEE Recommaended Practice for Determining the Peak Spatal-dveraged Spacific
Absorpton Rate (SAR) in the Human Head from Wireless Communicabons Devices: Measurement

Techmigues®, June 2013 .
b IEC §2209-1, “Procedure to measure the Specilic Abscrption Rate (SAR) for hand-held devices used in close

prasimity to the ear (frequency range of 300 MHz (o 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

o NORMx y.z Assessed for E-field polarization 8 = 0 (f < 500 MHz in TEM-cell; f> 1800 MHz: R22 waveguide)
MWORMz.y,z are only inlemnediale values, ie., the uncertainties of MORM:x,y.z does not affect the E™-fizk
uncertainty inside TSL (ses below ComeF)

o NOBRM(fx .2 = NORMyp, 7 * frequency_response {See Freguency Reaponse Charl). This Bnearization |s
implermented in DASY4 software varsions kater than 4.2, The uncertainty of the frequency response is included
in the stated wncerlainty of Convi-.

s D0Pxy, 7 DCP are numerical linsarization parameters assessed based on the data of power swaep with CW
signal [no uncertainty required). DCP does not depend an fraguancy nor media,

v PAR:PAR is the Peak o Average Ratio that is not calibrated but determined based on the signal
characteristics

o Axyr Bxy,E Cxy.z Deyz VR pz A, B, G, D are numerical linearization parameters assessed based on
the data of power sweap for specie modulation signal. The parameters do not depend on frequency nor
media, VR is the maximum calibrabion range expressed in RMS voltage across the dioce.

+  ConvF and Boundary Effec! Perameters: Assessed in flat phantom using E-field {or Temperature Transfer
Slandard for = B0 MHz) and inside waveguide using anahdical fied distributions basad on power
measurements for f > 800 MHz The sarme sefups ane used for assessment of the parameters agplied for
boundary compensation (alpha, depth) of which fypical uncertainty values are given. These parameters an
usad in DASYY sofiware 10 improve probe accuracy closs 1o the boundary. The asnsitivity in TSL cormesponds
{0 NORMy, v, Z = ConvF wheraby the uncertainly corresponds to that given for ComeF. A freguency dependsn
CanvF is ssed in DASY version 4.4 and higher which allows extending the validity from £ 50 Mz to £ 100
MHz

v Sphericsl izotropy (20 devigtion from isatropy): in @ field of low gradients realized using a fiat phantom
axposed by @ patch antenna.

v Sensor Offsaf; The sensor ofisel correspands to the offset of viftual measurement center from the probe Lip
{on probe axis). Mo olerance required

¢ Corpactor Apgle: The angle is assessed using the informabion gained by determining the NOR#Mx (no
uricertginty required).
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Probe ES3DV3

SN:3225

Manufactured:  September 1, 2009
Repaired: February 18, 2015
Calibrated: February 25, 2015

Calibrated for DASY/EASY Systems

[Mote: non-compatible with DASY2 aystem!)
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e5 203 suiazes Febuary 25, 2015

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

Ba# Sc Calibration Parameters

. Sensor Sensor ¥ SensorZ | Unc [k=d)
WE [uiim) 107 .00 112 [ =04 %
Dk i 70 10640 ] 105.6

Mgﬁﬁll_ation Calibration Parameters

L [ Communication System Name I A B [+ Unc- |
o .. | a8 |eeviv| | e |

o oW T 0.0 1.0 EED

] [ v [ oo 00 1.0

- [z 0 0.0 1.0

ThHe reported uncertainty of measurement is stated as the standard uncartainty of measurement

| muliplied by the coverage factor k=2, which for 8 normal distribution corresponds 1o a coverage

prohability of approximately 95%,

* The incerzingas of Mo, ¥ Z do ol s¥ect the E-Rakd unosainty inside TSL {see Pages 5 and B).

® puimeical lingarization paramater uncartarty nof requined.

E Urvemainty i cetarmingd using She mas, dmalion from bneer responss apahying fectangular distribudon and 5 eeprassed for the square of the
field wiys

Canifizate Mo: ES3-3225_Feb1s Page 4 of 11
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eqBln. sumes

Fadwuary 25, 2015

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

Calilration Parameter Determined in Head Tissue Simulating Media
s

" Relstive | Conductivity c- | Depth™ | Lln-tl.

Himbz)® | Permittivity” | {&fm) ComF X | ComvPY | ConmvFZ | Alpha () (k=2
750 41.9 0,89 £.50 550 | 650 0.51 131 | +120%
| BOD_ | 415 0.97 622 | B22 ! B2z | 0.30 184 | =120%
|_e0 | 400 140 | 538 | 526 | 526 | 050 | 146 | $120%
1850 | 4040 1.40 501 | 501 5.0t 0.80 1.11 =120 %
| 2300 I 335 1.67 477 477 877 075 | 125 | 2120%
| 2450 ‘ 38.2 1,80 4.60 480 | 480 057 | 143 | +120%
| 2800 36.0 106 | 440 4.40 4.40 072 | 130 | 2120%

© Fresougncy alidily abova 300 MHZ of 2 100 MHz only appiies for CASY vd.4 and higher (see Page 2), olse i is rastricted i & 50 btz The
uncestanty i the RSS of the Son unoerainty of calbration freguancy and tha ursadainty for the indicated frequency band. Fraguency ualidity
balaw X0 MHZ I8 £ 10, 25, &0, 53 and 70 MMz for CanvF assesemenis a1 30, 64, 128, 150 and 250 MHz respectively. Above 5 GHz frequency

walicdify can e exlended tox 110 MH2

F it Froquencies Delow 3 GHz, tha vilkdiy of te5ue paramaters (o and o) can be relaxed t = $0% if liquid compensation fomuola is applisd ta
mreasmsd SAR walues, A% requencies abave 3 SHe, the vallity of besue perameters (s and ) & resirictad [ £ 5%, Tha uncartainty s the RSE of

the (e uncertsinty for

icabed langel lssue paramesars

= pihalDepth are detarsined during calbralion. SPEAL warrants that the remaining desdafion dua io tha boundary effact after compansation s
abamys kst Than + 1% for requeancias below 3 Gke and belaow £ 2% or fequensies betwesn 3-6 GHz at any distance larger than half the probe bip

dirmeler fram (he Bogndary

Cerificata Mo; ES3-3225_Febls
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3225

[ Ralative Conductivity T | Depth® Unct. |
| AWz " | Pormittiity” | (Sim)" | ConvFX | ConvEY | ConvFZ | Alpha® | (mm) =2y |
|__ 750 55.5 0.96 £.19 649 | 618 | 08O | 123 | $120% |
| 000 5.0 1.05 807 | 607 B.07 083 | 141 | 120%
1D 53.3 182 4.29 #.80 489 | 083 | 148 | $120% |
1950 53.3 152 | 486 | 486 4.86 044 | 185 | #120%
3300 52.9 1.8 4.48 4.48 448 060 | 128 | +120%
2450 2.7 1.95 4.34 .34 434 | 072 1.14 £ 12.0%
| as00 525 2.16 4.06 406 | 406 | 080 | 108 | $12.0% |

¥ Fraquirey valdly sbove 300 MHz ol = H0 MHz anly appbes for DASY va.4 and higher (see Page 2), elesil is reslricted 1o+ 50 MHz, Tha
wncErtanty is tha R2S of the Cord uncertainty i calbration frequency ard the urcatainty for the indicaled frequancy band. Fraquency waldiy
el O MEz & 4 10, 28, 40, 50 ad 70 MHz for ComF sssesamants sl 30, 64, 128, 150 and F20 MHz raspecively, Abova 5 GHz frequency
yalicily sar be estanded to £ 110 Mz,

F i freceanclan befow 3 GHz, the validity of tissue parameters (o and o) can e relaxed b = 10% il Rguid compansation farmus s appied 1o
meamunad SAR values, &1 feguancies sbave 3 GHz the validity of tissue paremeters (x and a) is restricled t0 2 8%, The uncenainty s the HES5 of
theg CoomeF unsanainly Tor Incicabed fanged Hssie parametens

* Ajphaapth are datarmined during calbrafion. SPEAS warranks that the remaining desiation dus o he boundary efact aiter compansation i\
akays kss than £ 1% for frequencies beloe 3 Gz and below £ 2% for Feguensias between 36 GHz o any distance largar than half the proha Bp
digmeter frpm the boundary.

Certhicate Moo E53-3225_Feb1s Pags G of 11
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EsFie- s:azes

0.4+

Freguency response (normalized)

February 25, 2015

Frequency Response of E-Field

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

00 1000 1500 2000
 IMHz]

2500 2000

= RZ

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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po Ly BN:A2PE February 26, 2015

Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM f=1800 MHz R22

=
@
Eit
i
(o8

Tet

FaE
<
ki

Tt

1 ! L 1
5 [ =l -
L] [
‘:aljh -’-ri‘.ﬁj-.- 1.'uu_M'| t _"-ﬁ'.d i
Uneertainty of Axizl lsotropy Assessment: T 0.5% (k=2)
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10°

STIE -

Imput Signal [uv]

(TEM cell , fo= 1900 MHz)

10 1o 100

SAR [mWiemd]
@

not compensated

Error [dE]
=

HRRCE Ll e P bl e

ormpensated

I:D'il i ¢ 1
SAR [mWilrermd]

=
nGt compansatec

m 108 109

)

compansated

Unecertainty of Linearity Assessment: £ 0.6% [k=2)
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B gy-aps Fabruary 25, 20M5

Conversion Factor Assessment

1= 900 MHz, WGLS RE (H_convF) f= 1810 MHz, WGLS R2ZZ (H_conF)

B8 [Wengiiy
ETTCY KURTIN
3

"o 0 o n a° I s |: d 0 xu = = £l a
3 [mm) el

N ’ *| }
vt vl Lt B e

Deviation from Isotropy in Liquid
Error (¢, &), ¥ =900 MHz

etlan

40 06 085 04 D2 00 02 04 0B 08 10
Uncertainty of Spherical Isetropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3225

Oth%r Probe Parameters

(Gt Arangement Triangulas
Conactar Angle 7] — T 614
Metanical Surface Detection Mode T enabled
E[.Z;ﬁ‘.a Surface Detection Made T disabled |
Prets Overall Length 337 mm
Prots Body Diameter 10 mim
Tplengn o T 0 mm
g Diamatar 4 mm
| Brate Tip fo Sensor X Calibralion Point Zmm |
Brate Tip 1o Sensor ¥ Calibration Pomt “Zmm |
Prote Tip 10 Sensor £ Galibraton Point 2 mm
Rectmmended Measuremant Distance from Surface |

Cartificate Mo: EGE-3225_Feb13 Page 11 of 1

Smm |
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzoriand

Accradited by e Swiss Accraditalion Service (SAS)
The Swiss Accreditalion Service ia one of the signatories to the EA
Muitilateral Agraement for the recognition of calleration certificates

Cliant Blackberry Waterloo

Schweizenzcher Kalibrierdienst
Service suisse d'étalonnage
Servizio svimeny di taralura

S Swiisn Calibration Sarvice

Custificate No: D2450V2-T47_Nov13

CALIBRATION CERTIFICATE

Object

|
Calibrafion procodure(s)

Caalibration dabe:

| Primary Standands

D2450V2 - SM: 747

QA CAL-05v9

Calibration procedure for dipole validation kits above 700 MHz

November 14. 2013

Calibrafion Equipmeant used (M&TE crilical for caiteation)

|10 &

Cal Date (Cerificata Mo, )

Thes calibration cerlicate documants the acealillly to national standads, which realice the physical unils of measuraments (S1).
The measurements and the unoertanties with confidence probabiily ane givan on the following pagos and s part of the certificats,

Al calibrations have bean conducled in the clasad abomiory facity. anvirmnment lemperature (22 & 31°C and humidity < 70%

Schéskbed Calbrabon

Power meter EPM-2428
Poviar sensor HP 84814,
Power sensor HP B4814
Referanca 20 dB Attanuaior
Type=i mismaich comidnaon
Reference Probe ES30V3
DAE4

| Secondary Stantands

RF generator A&S SMT-06
Matwarc Anatyzer HP 8753E

Calibrated by

Apgoovad by

This calibiation carificale shall not be reproducad excep! in full withoul written approval of 1he lasoratory.

‘ GBITB0704 08-Cct-13 (Mo, 21 7-01827) Oct14

USa72e0783 09-0ci-13 (Mo, 217-01827) Oct-14

| My d108zmT 09-Chct- 13 (Mo 247-0n B2} Oct-14

SN: 5058 (20k) 04-A0r-13 {No. 217-01738) A4
SN:S047.3/06327  (4-Apr-13 (No. 287-01739) Apr-14

SN; 3205 28-Dac-12 (No. ES3-3005_Dec12) Deec-13

SN G0t 26-Apr-13 (No. DAE4-B01 Aprid) Apr-14

[Dw Check Date fin ousa) B Sehastuied Chack

[ 100005 04-Aug-85 {in house check Ocl-13) in house check: Oct-15

USIransas 54208

e
Isma E-Naoug

Katja Pokowic

18-Cich-01 (in howse check Oct-13)

Function
Laboeatory Technician

Tachnical Managar

In house chack: Oct-14

Signalure

IQ?‘L&...-. é;,_"f/-’ n.u..-»—r

leziad: Nowimber 14, 2013

Cerificate No: D2450V2-747_Novi3
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirassa 43, 8004 Zurich, Switzerland

5 Schweizerischas Kalibelardianat
Sarvice suisse d'élalonnage

c SarviEo svizzero di taratura

S swiss Callbratian Sarvice

Aceedited by he Swiss Accreditalion Sarvice (SAS) Accreditation da.: SCS 108
The Swiss Accreditation Service is one of the signatorias to the EA
Muititateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liguid

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

Calibration is Performed According te the Following Standards:

a) |EEE Sid 1528-2013, “[EEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate {SAR} in the Human Head from Wireless
Communications Devices: Measurement Techniques®, June 2013

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

c) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
dy DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

s Anlenna Parameters with TSL: The dipole is mounted with the spacer fo position its feed
point exactly below the center marking of the flat phantom saction, with the arms oriented
parallel to the body axis.

s Feed Point mpedance 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. Mo uncertainly required.

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

SAR measured: SAR measurad at the stated antenna input power.
SAR normalized: SAR as measured, normalized to an input power of 1 W at the anlenna
connector.

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

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%.

—_ ST, |
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Measurement Conditions

DASY systen configuration, as far a8 nol given on pages 1. :
DASY Version DASYS V5287
Extrapolation Advancad Extrapolation :_
Phantom Modular Flat Phantom [
Distance Digole Center - TSL T [ With Spacar 1
Zoom Scan Resclution dx, dy, d2 =5 mm r
Frequency 2450 MHz = 1 MHz

Head TSL parameters
The fellewing paramaters and calculations wara apgliad
Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 382 1.80 mhadm
Measurad Head TSL parameaters B {22.0£0.2) "C FT£6% 1.84 mhoim + 6 %
Head T5L temperature change during test <0.5°C [ —-
SAR result with Head TSL
| SAR averaged over 1 om’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.3 Wiy
SAR for nominal Head TSL parameters _nﬁ;ﬁ;iz;d_tnjw 52.5 Wikg £ 17.0 % (k=2)
;Hamu;;u-d;nrm em® (10 g) of Head TSL condition
-EMH measured 250 mW input power .17 Wikg

SAR for nominat Head TSL parameters H _rn;: rr-n;hza_d to '1w 24.6 Wikg = 16.5 % (k=2}
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Appendix
Antenna Parameters with Head TSL

Impadance, transiormed to feed point 5180 +1.7j0

Retum Loss 32,2 dB

General Antenna Parameters and Design

Electrical Dalay (one dirwi;n‘) [ 1.189 ns

After Iorg term use with 100W radialed power, only a slight warming of the dipole near the feedpaint can be maasurad.

Tha dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole, The antenna is therefore shor-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching wihen lcaded according 1o the pesilion as explained in the
"Measurement Conditions” paragraph. The SAR dala are not affected by this change. The overall dipole length is still
acconding 10 tha Standard,

Mo excessive fores must be applied to the dipole arms, because they might band or the soldered connechions near the
feadpoint may be damaged.

Additional EUT Data

Manufacturad by SPEAG
Manutaclurad an Dacembar 01, 2003
Certificate Mo: D2450V2-747_Nov13 Page 4 of &

This report shall NOT be reproduced except in full without the written consent of BlackBerry RTS, a division of
BlackBerry Limited, Copyright 2005-2015




Document

Page
. Appendix C for the BlackBerry® Smartphone Model RHT181LW 71(81)
*=:BlackBerry (STV100-2) SAR Report Part 1/2
Author Data Dates of Test Test Report No FCCID:
Andrew Becker Oct 06 — Nov 02, 2015 RTS-6066-1511-01 L6ARHT180LW

DASYS5 Validation Report for Head TSL

Dare: 14.11.2013

Test Luboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHe; Type: D2450%2; Serial: D2450V2 - SN: 747

Communication System: UID © - CW,; Frequency: 2450 MHz

Medium parameters u
Phantom section: Flat

sed: = 2450 MlLz; o = 1.84 Sim; 5 = 39.7; p = 1000 kg/m®
Section

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

DASYS5Z Configuration:

» Probe: ES3DV

3 - SN3205; ConvF(4.52, 4.52, 4.52); Calibrated: 28.12.2012;

o Sensor-Surface: 3mm (Mechanical Surface Detcction)

« Electronics: DAE4 Sn6]; Calibrated: 25.04.2013

« Phantom: Flat

Phantom 3.0 (front);, Type: QDOOOPSUAA; Serial: 1001

» DASYS252.8.7(1137); SEMCAD X 14.6.10(7164)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube {:
M:;nuu;'.lm:nl grid'. d:';'-'il:'lm. cl}'—jmm, dz=5mm

Refercnce Value = 98.651 Vim; Power Dnift = 0.07 dB

Peak SAR (extrapolated) = 27.8 W/ikg

SAR(1 g) = 133 W/kg: SAR(10 g) = 617 W/kg

Maximum value of SAR (measured) = 16.8 Wikg

s
4.80
480
440
142
2400 =il
0dB = 16.8 Wikg = 12.25 dBW/kg
Carificate No: D2450V2-747_Movi3 Page S of 6 =
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impedance Measurement Plot for Head TSL
14 Mov 2043 12138049
CHO 3i2  : u Fs 1:9L8320 L6992a 11898 pH 2 452,000 809 HHz
Owl
o . y

16°

itd

CH Sii LOG [} {3 1i—-32,. 186 dB < 458,600 a8 MHz

Hld

START 2 253.800 008 MHz STOP 2 650.088 088 AHz

Cemificate No: D248002-747_Mowi3 PageGol &
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