Document Page

Annex B to Hearing Aid Compatibility RF Emissions Test

1 ]
=n®
=" B[ECKBE!TV Report for the BlackBerry® Smartphone model RHT181LW 1(14)
(STV100-2)

Author Data Dates of Test Report No FCC ID

Daoud Attayi August 31- October 27, 2015 RTS-6066-1511-05 L6ARHT180LW

Annex B: Probe and dipole description and calibration
certificates

B.1 Probe, measurement chain description, specification and
calibration certificate
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DASY Dosimetric Assessment System by Schmid & Partner Engineering AG

ER3DV6 ISOTROPIC E-FIELD PROBE FOR GENERAL NEAR-FIELD
MEASUREMENTS

" Download Product Flver {(PDF, 192kB)

Construction One dipole parallel, two dipoles normal to probe axis
Built-in shielding against static charges
PEEK enclosure material (resistant to organic solvents, e.g.,
glycolether)

Calibration In air from 100 MHz to 3.0 GHz (absclute accuracy £6.0%, k=2)
| ELME-UniversalVectrE-Probe | Frequency 100 MHz to = & GHz; Linearity: + 0.2 dB (100 MHz to 3 GHz)
H3DWE - Isotropic H-Probe
Directivity + 0.2 dB in air (rotation around probe axis)

+ 0.4 dB in air (rotation normal to probe axis)

Dynamic Range 2V/m to = 1000 V/m; Lineanty: + 0.2 dB

ETRTTE
_ Dimensions Overzll length: 330 mm (Tip: 16 mm)
Tip diameter: & mm (Body: 12 mm)
Eirabe. Distance frem probe tip to dipole centers: 2.5 mm
© xvalidation Kits & Calibration Dipoles
I ] o Application General near-field measurements up to 6 GHz
= Hearing Aid Compatibility (HAC) Ext Field component measurements
» Tizzue Simulating Liquids Fast automatic scanning in phantoms

http:/f'www . dasy4.com/er3 htm
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All measurements were performed to the nearest element point as per the C63.19 standard. Offset
distances were entered in the DASY5 software so that the measurement was to the nearest element.

Figures 1, provided by the manufacturer, illustrate detail of the probe tip and its dimensions.

ER3DV6 E-Field probe: The distances from the probe tip to the closest points on the dipole sensors are
1.45mm for X and Y and 1.25mm for Z. From the probe tip to the center of the sensors is 2.5mm.

E-Field Probe (ER3DV6)
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The following information is from the system manufacturer user manual describing the process chain:

The first step of the evaluation is a linearization of the filtersd nput signal to account for the
compression characteristics of the detector diode. The compensation depends on the nput signal.
the diode type and the DC-transmission factor from the diode to the evaluation electronics, If the
exciting field is pulsed, the crest factor of the signal must be known to correctly compensate for
pealk power. The formula for each channel can be given as:

i N o cf
Vi=0L+0U7- 2015
P odep; ( '
with 1] = compensated signal of channel 1 (1=x v, &)
I = input signal of channel 1 =% v, %)
cf = crest factor of exciting field (DASY parameter)
de; = diode compression point (DASY parameter)

From the compensated input signals the primary field data for each channel can be evaluated:

. v,
E — fieldprobes ; E; = ‘l,-' e —
. )
H - fieldprobes : H — ‘-..-'t i + ) f + o f
¥

with 1 = compensated signal of channel i (1= ¥ =)

Naray — =en=or sensitivity of channel 1 (1= vz

V(W /m)® for E-field Probes

ConuF = sensitivity enhancement in solution

i = =en=or sensitivity factors for H-field probes

f = carrier frequency [GHz|

E; = electric field strength of channel i in V/m

H; = magnetic field strength of channel 1 in A/m

The BSS value of the field components gives the total field strength (Hermitian magnitude):

\',.-"E_'ﬁ +E2+ EZ (20.2)

The measurement / integration time per point is > 500 ms, as per the system manufacturer:

The tine response of the field probes has been assessed by exposing the probe to a well-controlled
field producing signals larger than HAC E- and H-fields of class M4, The signal response time is
evalunated as the time required by the syvstem to reach 90% of the expected final valne after an
on/ off switch of the power source with an integration time of 500ms and a probe response time of
< hms. In the current implementation, DASY4 waits longer than 100 ms after having reached the
erid point before starting a measarement, 1.e.. the response time uncertainty is negligible.

If the device under test does not emit a OW signal, the integration time applied to measure the
electric field at a specific point may mmtroduce additional uncertainties due to the discretization.
The tolerances for the different systems had the worst-casze of 2.6%.
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ciert  Blackberry Waterloo Corsficate No: ER3-2286_Jan15
|CALIBRATION CERTIFICATE 3 |
Cipgiet ER3DVE - SN 2286
Calisration procedurs) QA CAL-02.v8, QA CAL-25.vB
Calibration procedune for E-field probes optimized for close naar field
evaluations in air
Coliwatoe dats January 19, 2015
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Calibration Laboratory of Y N r———
Schmid & Partrer ot Borvico sulsse Tetnlonnage
Enginsering AG w g' Survizio srzeero o taraturs

Zeughausstrasas 43, 8004 Zurich, Switrerland vy _—::_\_ 3 Swiss Cabibration Service
Accredised by the Swins Accreditaion Service (SAS) Ascreditation No.: SCS 0108
The Swiss Accrediatzon Service is cne of the signataries to ths EA
Stubtilateral Agrearsant or the recogitien of celibration cortidficabes
Glossary:
HORM:x ¥,z sensilivity in free space
DCP diode comprassion point
CF crest factor (Liduty cyche) of the RF signal
ABCD modulation dependant linearization paramebers
Polarization & @ rotation anound probe axis
Polarizaton 3 3 rotation amund an axis that is in the plans nornal o probe axis (Al Measunemsant centear),

L. % =0 s normal 10 probe axds
Connecior Angle information used in DASY system lo afgn probe sensor X to the robol coordinale systam

Calibration is Performed According to the Following Standards:
a) IEEE Std 1308-2008, * IEEE Standard for calibration of eleciromagnatic feld sensors and probes, excluding
antennas, from 8 kHz to 40 GHz", December 2003
b) CTIA Test Plan for Hearing Aid Compatipdity, April 2010

Methods Applied and Interpretation of Parameters:

s  NORMxy.Z Assessed for E-fiekd polanization § = 0 for XY seénsors and 3 = 80 for Z sansor (f < 900 MHZ in
TEM-cail; 1> 1800 MHZ: R22 waveguida).

s NORM{x.y.z = NORM v,z " froquency_response (ses Frequency Response Chart)

+  DCPxy.z DCP are numedical inearization paramelers asssgsad based on tha data of power sweep with CW
signal (no uncertainty required). DCP does not depend on fraguency nor miedia

=  FAR FAR s the Peak to Average Ralio that is not calibraled but delarmningd cased on the signal
characternstics

s Axyr By CupZ Dxyz VRoy.Z A, B C, O are numenical Inearization paramaters assessed based on
i dada of power swaep for specific modulation signal. The paramaters da not depend on regquency nor
media. ¥R s the maximum calbration range expressed in RMS vollage across the diode.

= Sphwrical molropy (30 deviadion from isodropyl: in @ locally homogenaous Teld realized using an opan
wiveguide selup

o Sonsor Offsel The sansor offset comasponds bo the offsat of virlual measuremant cantar from iha probe fip
(on probe axis). No lolerance requinsd.

+ Connector Angli: Tha angle & assessed using the information gained by determining the NORMx (no
uncartainky required).

Cerlificate Mo ER3-2288_lani5 Page 2 of 10

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




Document Page
]

an® Annex B to Hearing Aid Compatibility RF Emissions Test
=® B!&Ckserry Report for the BlackBerry® Smartphone model RHT181LW 7(14)

(STV100-2)
Author Data Dates of Test Report No FCCID
Daoud Attayi August 31- October 27, 2015 RTS-6066-1511-05 L6ARHT180LW
ERIOVE - SN-2286 January 19, 2015

Probe ER3DV6

SN:2286

Manufactured:  September 18, 2002
Calibrated: January 19, 2015

Calibrated for DASY/EASY Systems

(Male: non-compaticee with DASYZ systeml)

Certificale Noc ER3-2296_Jani5 Faga J ol 10
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ER3IDVE - SN 1268 January 19, 2015

DASY/EASY - Parameters of Probe: ER3DV6 - SN:2286

IBasic Calibration Parameters

| = ST X Sonsor ¥ 1[ Bonaor £ [ Une ez) |
| Morm uhj‘i\-‘.‘m}"} 1 223 147 1.51 + 101 %
|T>:P {m\y 95.9 100.3 88,7
Modulation Calibration Parameters
uD Communication System Name A B c o vR | Unc |
a8 iy db my [h=2)
[e Jow % | 00 w0 | 10 _._l:l__a_o__;_ 1828 | s %
¥ 0.0 nn 10| e |
Z| 00 | oo 10 LD

The reported _L.-noartainty of measurement is staled as the standard uncenainty of measurement
multiglied by the coverage factor k=2, which for & normal distribution cormesponds 1o a coverage
probability of approximately 95%.

* Numerical linean zation paramesr uncenansy nat rgulie

" Unpavtainty s deteemingd Laing e M ceviation fios i (eponse BDDiNg MECINRIUIST d0TSULGN 0nd i expiedsid o e soLass of the
feld valus
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ERI0VE - 5M.2286 anuary 18, 2015

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

T
= 127
g 1
w
'- 10 e T — et ! 1)
.-".- o8-
L o7
16-
05 ) 1 | [ S S —— r
SO0 1000 1500 2000 2500 3000
f [MHz]
(1| “ » [#]
TEM (0" I-.f_."._'! TEM [ REFTr)
Uncertainty of Freguency Response of E-field: & 6.3% (k=2)
Certficale Mo: BR3-2286_Jan1s Page 5 of 10
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ERIDVG - SN X288 anuary 19, 2018
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM,0° f=2500 MHz,R22 0
o ®:
1] L] Ii l- L] - -
Receiving Pattern (¢), 3 = 90°
=600 MHz, TEM,90° f=2500 MHz.R22,90°
4 ® e
L L] - L] -
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Receiving Pattern (¢), 9 = 0°

% LR ol O S e i .‘_tt""1|1ﬁﬂlla'*?‘ Lkt i S T
&
; -
| ] -
Rl ['] 2
b . S «£TT
Uncertainty of Axial lsotropy Assessment: § 0.5% (k=2}
5k - o
Receiving Pattern (¢), 3 =90
I
= i
—Z'_u i s S SR L]

Fodl [ ]

g = 4 "!'Il ¥ :':"'} “.'IJJ-

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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ERIDWVE - 5N 2266 Jamsary 19, 2015

Dynamic Range f(E-field)
{TEM cell , f = 900 MHz)

1 0
]
5 .
= F
.-. .
s &
= 10 oot
o
] .
o
.
"
| ¥
) 10
E total [Vim]|
. 2]
T ST V| PRI
= | il S S S— R
i}
i
£ total [Vim)
* [ ]
wensabed COm Pt

Uncertainty of Linearity Assessment: £ 0.8% (k=2)
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ERMDWE ~ SN:2288

Deviation from Isotropy in Air

Error (§, 8), f= 900 MHz

-10 -08 08 -0

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

Certhcate No. ER3-2286_lan15
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DASY/EASY - Parameters of Probe: ER3DVE - SN:2286

Other Probe Parameters —
[Sansar Arrangement Rectangular
“Connector Angle [7) . . | 8.5
[ Mechanical Surface Detechon Mode - | @nabled
Optcal Surtace Detection Mode T disabled |
“Probe Overall Length 337 mm |
[ Frobe Body Diameter - 10mm |
“Tip Length 10 mm
| Tip Diameter - B mm
Probe Tip 1o Sensor X Calibration Point T 2.5 mm
[Frobe Tip 1o Sensar ¥ Calibrabion Point = ~ 2Emm
Probe Tip 1o Sensor Z Cakibration Point - | 25mm
Conificats No: ER3-Z286 Jan1s Page 10 of 10
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