Page

Document

Tes In Annex B to Hearing Aid Compatibility RF Emissions Test
Serwces Report for the BlackBerry® Smartphone model RDZ21CW | 1(45)
Dates of Test Report No

Author Data
Hang Wang July 28, Aug 4, 2011 RTS-2604-1108-06

FCCID

L6ARDZ21CW

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 Schoud & Partner Engineering AG

H3DW6 - Izotropic H-Probe

= Hearing Aid Campatibility (HAC) Ext

= Tissue Sinulating Liquids

http://www dasy4 com/er3 htm

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

'EI[-;-MJ oad 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 (absolute accuracy +6.0%, k=2)
Frequency 100 MHz to = 6 GHz; Linearity: £ 0.2 dB (100 MHz to 3 GHz)
Directivity + 0.2 dB in air (rotation around probe axis)

% 0.4 dB in air (rotation normal to probe axis)
Dynamic Range 2W/m to > 1000 \V/m; Linearity: £ 0.2 dB

Dimensions Owverall length: 330 mm (Tip: 16 mm)
Tip dizmeter; 8 mm (Body: 12 mm)
Distance from probe tip to dipole centers: 2.5 mm

Application General near-field measurements up to 6 GHz
Field component measurements
Fast automatic scanning in phantems
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DASY Dosimetric Assessment System by Schind & Partner Engineering AG

Products

ER3IDWE - Isotropic E-Probe

I

» Hearing Aid Compatibility (HAC) Ext

" Tiszue Simulating Liquids

hitp:/fwww dasy4.com/h3d htm

H3DV6 3-DIMENSIONAL H-FIELD PROBE FOR SMALL BAND
APPLICATIONS

El[;-cwn oad Product Flyer (PDF, 192kB)

Construction Three concentric loop sensors with 3.8 mm loop diameters
Resistively loaded detector diodes for linear response
Built-in shielding against static charges
PEEK enclosure material (resistant to organic solvents, e.g.,
glycolether)

Frequency 200 MHz to 3 GHz (absclute accuracy + 6.0%, k=2);
Cutput linsarized

Directivity £ 0.25 dB (spherical isotropy error)

Dynamic Range 10 mA/mto 2 A/m at 1 GHz

E-Field Interference < 10% at 3 GHz (for plane wave)

Dimensions Overall length: 330 mm (Tip: 40 mm)
Tip diameter: 6 mm (Body: 12 mm)
Distance from probe tip to dipole centers: 3 mm

Application General magnetic near-field measurements up to 3 GHz
Field compenent measurements
Surface current measurements
Measurements in air or liguids
Low interaction with the measured field
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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 DASY4 software so that the measurement was to the nearest element.

Figures 1 and 2, 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.

H3DV6 H-Field probe: The distance from the probe tip to the closest point of the X, Y and Z loop sensors
is 1.1mm. From the probe tip to the center of the sensor is 3.00mm.

£ - Field
Probe

Center polnt
of the probe
elemenis

Offset

15 mm from EUT
10 mm from validation dipole
T
Gauge

Top surface of
dlpole
Center of
dinole

E-Field Probe (ER3DV6)

H - Field
Probe
Genter point
of the probe
elements
15 mm from EUT
T 10 mm from validation dinole
Gauge
1 Top surface of

EUT dipole
Center of
dipole

H-Field Probe (H3DV6)
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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 filtered mpat signal to account for the
compression characteristics of the detector diode, The compensation depends on the input 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 mnst he known to correctly compensate for
peak power., The formmila for each channel can be given as:

- . o cf
V=0, +077- 20.1)
' ' Podepy I: '
with ¥ = compensated signal of channel 1 1=x v z)
R = input signal of channel 1 (1= v z)
cf = crest factor of exciting field (DASY parameter)
dep; = diode compression point (DASY parameter)

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

f Vi
E — fieldprobes : E; = ]'rll i ———
| Worm;: - Conu

— o tag -+ apf?

H — fieldprobes : H;=+/V;- -
I
with V] = compensates] signal of channel 1 (1= vz
Norm; = sensor sensitivity of channel 1 (1= v )
uV/(V/m)? for E-field Prohes
ConudF = sensitivity enhancement in solution
il = =ensor sensitivity factors for H-field prohes
f = carrier frequency [GHz
E; = electric field strength of channel i in V/m
H; = magnetic field strength of channel i m A/m

The RSS value of the field components gives the total field strength (Hermitian magnitode):

Eon = \| B3 + E} + E? (20.2)

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

The time response of the field probes has heen 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
evaluated as the time reqnired by the system to reach 90%, of the expected final value after an
on/off switch of the power source with an integration time of 500 ms and a probe responze time of
<bhms. In the current implementation, DASYd waits longer than 100 ms after having reached the
grid point before starting a measurement, i.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 ntrodoce additional nneertainties due to the discretization.
The tolerances for the different syvatems had the worst-case of 2657,
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

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

Client

Object

Calibration procedure(s)

Calibration date:

Calibration Equipment used (M&TE critical for calibration)

S
S,
S

R

%

i

o,

G N
el W

hweizerischer Kalibri
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 108

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (Si).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

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

Calibrated by:

Approved by:

Name

Function

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Primary Standards 1D # o Ca! Date {Certificate No.) Scheduled Calibration

Power meter £44198 GB41293874 1-Apr-09 (No. 217-01030) Apr-10 !
Power sensor E4412A MY41485277 1-Apr-08 (No. 217-01030) Apr-10

Power sensor E4412A MY41488087 1-Apr-09 (No. 217-01030) Apr-10

Reference 3 dB Attenuator SN: 85054 (3¢) 31-Mar-08 (No. 217-01026) Mar-10

Reference 20 dB Attenuator SN: 85086 (20b) 31-Mar-09 (No. 217-01028) Mar-10

Reference 30 dB Attenuator SN: 85126 (30b) 31-Mar-09 (No. 217-01027) Mar-10

Reference Probe ER3DV6 SN: 2328 3-Cct-09 (No. ER3-2328_0Oct09) Oct-10

DAE4 SN: 788 23-Dec-09 (No. DAE4-789_Dec09) Dec-10

Secondary Standards D# Check Date (in house) Scheduled Check

RF generator HP 8648C US3642U01700 4-Aug-99 (in house check Oct-09) In house check: Oct-11

Network Analyzer HP 8753E U837390585 18-0Oct-01 (in house check Oct-08) In house check: Oct10 |

Signature

fssued: March 10, 2010

Certificate No: ER3-2285_Mar10

Page 1of 10
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Calibration Laboratory of Y s her Kalibri
Schmid & Partner i%//mf Service suisse d'étalonnage
Engineering AG Z o~ c Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ‘vﬁ\\‘} S Swiss Calibration Service
' ’ “rrfy AN
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates
Glossary:
NORMx,y,z sensitivity in free space
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
A, B, C modulation dependent linearization parameters
Polarization ¢ @ rotation around probe axis
Polarization 3 9 rotation around an axis that is in the plane normal to probe axis (at measurement center),
i.e,, 9 = 0is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a)

IEEE Std 1309-2005, “ [EEE Standard for calibration of electromagnetic field sensors and probes, excluding
antennas, from 9 kHz to 40 GHz", December 2005.

Methods Applied and Interpretation of Parameters:

NORMx,y,z: Assessed for E-field polarization 9 = 0 for XY sensors and 9 = 90 for Z sensor (f < 900 MHz in
TEM-cell; f > 1800 MHz: R22 waveguide).

NORM(fx,y,z = NORMx,y,z * frequency_response {see Frequency Response Chart).

DCPx,y,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 frequency nor media.

Ax,y,z; Bx,y,z; Cx,y,2, VRx,y,z: A, B, C are numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the
maximum calibration range expressed in RMS voltage across the diode.

Spherical isotropy (3D deviation from isotropy): in a locally homogeneous field realized using an open
waveguide setup.

Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required.

Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required),

Certificate No: ER3-2285_Mar10 Page 2 of 10
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ER3DV6 SN:2285 March 8, 2010

Probe ER3DV6

SN:2285

September 20, 2002
March 2, 2009
March 8, 2010

Manufactured:
Last calibrated:
Recalibrated:

Calibrated for DASY Systems

(Note: non-compatible with DASY2 system!)

Certificate No: ER3-2285_Mar10 Page 30of 10
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ER3DV6 SN:2285

DASY - Parameters of Probe: ER3DV6 SN:2285

Basic Calibration Parameters

March 8, 2010

Sensor Xi Sensor Y | Sensor Z |Unc (k=2)
Norm (uV/(V/m)?) 1.26 1.42 161 | £10.1%
DCP (mV)* 92.1 94.2 96.0
Modulation Calibration Parameters
uib Communication System Name PAR A B C VR Unc®
dB dBuv mV (k=2)
10000 cw 0.00 X 0.00 0.00 1.00{ 300 +15%
Y 0.00 0.00 1.00] 300
Z 0.00 0.00 1.00| 300

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%.

A numerical linearization parameter: uncertainty not required

€ Uncertainty is determined using the maximum deviation from linear response applying recatangular distribution and is expressed for the square of the field value.

Certificate No: ER3-2285_Mar10 Page 4 of 10
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ER3DV6 SN:2285 March 8, 2010

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

{nor

1.0 PP '=P'———-l<::=
4 f/ —
- 0.9
r 08
w
0.7
0.6
05 ‘ ‘ 1
0 500 1000 1500 2000 2500 3000
£ [MHz]
Xy —8—TEM —m—R22
—12 —o—TEM ——R22

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

Certificate No: ER3-2285_Mar10 Page 5 of 10
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ER3DV6 SN:2285

March 8, 2010

Receiving Pattern (¢), 3 = 0°

f =600 MHz, TEM ifi110EXX

!
X ~—8-Y @7 —O—iot

f = 2500 MHz, WG R22

Receiving Pattern (¢), 9 = 90°

f =600 MHz, TEM ifi110EXX

Certificate No: ER3-2285_Mar10 Page 6 of 10

f=2500 MHz, WG R22
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FCCID

L6ARDZ21CW

ER3DV6 SN:2285

Receiving Pattern (¢), 3 = 0°

Error {dB]

0 60 120 180 240 300
¢

3100 MHz
——600 MHz

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

Receiving Pattern (¢), 9 = 90°

0 60 120 180 240 300
6l

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

Certificate No: ER3-2285_Mart0 Page 7 of 10

Error [dB]
(= =]
[= 8 v

=0—30 MHz
—i~ 100 MHz
—&—500 MHz
—i— 1800 MHz

—&— 2500 MHz |

—0—30MHz |

~#— 1800 MHz
—A— 2500 MHz |

March 8, 2010
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ER3DV6 SN:2285

1.E+06

1.E+05

1.E+04

1.E+03

Sensor Voltage [uV]

1.E+02

1.E+01

1.E+00

20

0.0

Error [dB}

Certificate No: ER3-2285_Mar10

Dynamic Range f(E-field)
(Waveguide R22, f = 1800 MHz)

E [Vim]

— XY W XY corr ——Z ——Z corr

10 E [Vim] 100

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

Page 8 of 10

March 8, 2010

1000

1000
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ER3DV6 SN:2285

Certificate No: ER3-2285_Mar10

March 8, 2010

Deviation from Isotropy in Air
Error (¢, 9), f=900 MHz

Error [dB]

®-1.00-080 M-0.80--0.60 M-060-040 W-040-020 WM-020-000 1[F0.00-0.20
W0.20-0.40 H0.40-0.60 W0.60-0.80

0.80-1.00

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

Page 9 of 10
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ER3DVE SN:2285

Other Probe Parameters

March 8, 2010

iFSen sor Arrangement an:tamgul;;|
|C-:|nnac1m Angle (7) TR.T
1MEChE1'IiL':EI| Surface Detection Mode enabled
Optical Surface Detechion Mode disabled
Prabe Owverall Length 33T mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diametar 8.0 mm
Prabe Tip o Sensor X Calibration Point 2.5 mm
Probe Tip to Sensor ¥ Calibration Point 2.5 mm
Probe Tip to Sensor £ Calibration Poini 2.5 mm

Cartificate Ma: ER3-2Z85 Mar10
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Calibration Laboratory of R\ Schweizerischer Kallbrisrdienst
Schmid & Partner i% s:rwi:sz:uis:a’dr'ét:ion:ag:m
Engineering AG %?-—-—-.__\.,\\-l_‘ Servizio svizzero di taratura
Zeughausstrasse 43, B004 Zurich, Switzerland 5 6?}:\‘\ S 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 Ag forthe r of calibration certificates
cient ~ RTS(RIM Testing Services) Cortificate tio; H3-6168_Mar10..

Object

Calibration procedure(s)

Calibration date:

QA CAL-03,v5 and QA CAL-25:v2
“Galibration’ Wm forl-e-md

March 12,2010+

This calibration certificate decuments the traceability to national standards, which realize the physical units of measuremants (Si), ’
The measurements and the uncertainties with confidence probability are given on the following pages and are parl of the certificate.

All calibrations have been conducted in the closed laboratory facility: envirenment termperature (22 £ 3)°C and humidity < 70%

Calibration Equipment used (MATE critical for calibration) ‘

_T_his calibration centificate shall not be reproduced exceptin full without written approval of the laboratory.

Primary Standards |io# ‘Cal Date (Certificate No. Scheduled Calibration
Power meter E44198 GB41293874 1-Apr-09 (No. 217-01030} Apr-10
Power sansor E44124 MY 41495277 1-Apr-09 (Ne. 217-01030) Apr-10
Power sensor E44124, MY41458087 1-Apr-09 (No. 217-01030) Apr-10
Reference 3 dB Attenuator SN: 55054 (3c) 31-Mar-09 (No. 217-01026) Mar-10
Reference 20 dB Attenuator SN: 55086 (20D) 31-Mar-09 (No. 217-01028) Mar-10
Reference 30 dB Attenuator SN- S5128 (30b) 31.Mar-09 (No. 217-01027) Mar-10
Reference Probe H3DVE SN: 6182 3-001-09 (No. H3-6182_0¢c109) Oct-10
| DAE4 SN: 789 23-Dec-08 (No. DAE4-788_Dec0f) Dec-10
| Secondary Standards D# Check Date (in house} Scheduled Check
RF generator HP B648C US3642001700 4-Aug-99 (in house check Oet-09) In house check: Oct-11
Network Analyzer HP 8753E US37390585 18-0ct-01 {in house check Oct-09) In house check: Oct10
MName Function jgnature
Calibrated by: Cliudio Lawtier ... Laboraion) Technicier - ;
Approved by:

Issued: March 15, 2010

Certificate No: H3-6168_Mar10
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Calibration Laboratory of

Wy,

' ,-‘:‘: N7, S ischer Kalib
Schmid & Partner s = c Service suisse d'étalonnage
Engineering AG i%/_\ :_-E Servizio svizzero di taratura
Zeughausstrasse 43, BOO4 Zurich, Switzerland AN S Swiss Calibration Service

Accredited by the Swiss Accreditation Servica (SAS)

Accreditation No.: SCS 108

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

Glossary:

NORMx.y.z sensitivity in free space

DCP diode compression point

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

A B C modulation dependent linearization parameters

Polarization ¢
Polarization 9

Connector Angle

 rotation around probe axis

3 rotation around an axis that is in the plane normal to probe axis (at measurement center),
i.e., 9 = 0 is normal to probe axis

information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a)

|IEEE Std 1309-2005, “ IEEE Standard for calibration of electromagnetic field sensors and probes, excluding
antennas, from 9 kHz to 40 GHz", December 2005.

Methods Applied and Interpretation of Parameters:

NORMx, y,2: Assessed for E-field polarization 9 = 0 for XY sensors and 8 = 90 for Z sensor (f < 900 MHz in
TEM-cell; f > 1800 MHz: R22 waveguide).

X, Y.2(f)_alata2= X Y,Z_alaia2* frequency_response (see Frequency Response Chart).

DCPx.y,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 frequency nor media.

Ax,y,z; Bxy,z; Cx,y.z, VRx,y,z. A, B, C are numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the
maximum calibration range expressed in RMS voltage across the diode.

Spherical isotropy (3D deviation from isotropy): in & locally homogeneous field realized using an open
waveguide setup.

Sensor Offset: The sensor offset corresponds to the offset of vitual measurement center from the probe tip
(on probe axis). No tolerance required.

Connector Angle: The angle is assessed using the information gained by determining the X_a0ala2 (no
uncertainty required).

Certificate No: H3-6168_Mar10
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Author Data
Hang Wang July 28, Aug 4, 2011 RTS-2604-1108-06

FCCID

L6ARDZ21CW

H3DV6 SN:6168 March 12, 2010

Probe H3DV6

SN:6168

July 9, 2003
March 3, 2009
March 12, 2010

Manufactured:
Last calibrated:
Recalibrated:

Calibrated for DASY Systems

(Note: non-compatible with DASY2 system!)

Certificate No: H3-6168_Mar10 Page 3 of 10
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Author Data Dates of Test Report No FCCID
Hang Wang July 28, Aug 4, 2011 RTS-2604-1108-06 L6ARDZ21CW
H3DV6 SN;6168 March 12, 2010
DASY - Parameters of Probe: H3DV6 SN:6168
Basic Calibration Parameters
Senseor X| SensorY |S Z|Unc (k=2)}
Norm (A/m / V(uV)) a0| 2.76E-3 | 264E-3 | 314E-3 | +51%
Norm (A/m / ¥(uV)) a1|-1.81E-4| -857E-5 |-2.18E-4| +5.1%
Norm (Afm / ¥(uV)) a2|-2.18E-5| -3.81E-5 | 3.05E-5| +5.1%
DCP (mV)* 814 94.7 83.2
Modulation Calibration Parameters
uiD Communication System Name PAR A B Cc VR Unc®
dB dBuV mv (k=2)
10000 Cw 0.00 X 0.00 0.00 1.00 300 +15%
¥ 0.00 0.00 1.00] 300
Z 0.00 0,00 1.00 300

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%.

* Uncertainty is determined using the maximum o

* numerical linearization parameter: uncertainly not required

ion from linear

Certificate No: H3-6168_Mar10

applying r
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lar distribution and is expressed for the square of the field value.
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Hang Wang July 28, Aug 4, 2011 RTS-2604-1108-06 L6ARDZ21CW

H3DV6 SN:6168

y response (nor

08

07

06

Certificate No: H3-6168_Mar10

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

‘ |
0 500 1000 1500 2000 2500 3000 |
f [MHz]
| Xy —8—TEM —m—-R22
F —8—TEM ——-R22

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

Page & of 10
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Author Data Dates of Test Report No FCCID
Hang Wang July 28, Aug 4, 2011 RTS-2604-1108-06 L6ARDZ21CW
H3DV6 SN:6168 March 12, 2010

Receiving Pattern (¢), 3 = 90°

f =600 MHz, TEM ifi1 10EXX f = 2500 MHz, WG R22

Receiving Pattern (¢), 3 = 0°

f = 600 MHz, TEM ifi110EXX f = 2500 MHz, WG R22

Certificate No: H3-6168_Mar10 Page 6 of 10
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Author Data Dates of Test Report No FCCID
Hang Wang July 28, Aug 4, 2011 RTS-2604-1108-06 L6ARDZ21CW

H3DV6 SN:6168

Error [dB]

Error [dB]

Certificate No: H3-6168_Mar10

Receiving Pattern (¢), 3 = 90°

L]

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

Receiving Pattern (¢), 3 = 0°

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

Page 7 of 10

March 12, 2010

! —0—300 MHz
| —m—600 MHz
| —#—750 MHz
| ~m—1800 MHz

| = 2500 MHz

—0— 300 MHz |
—i— 500 MHz
—— 750 MHz |
—8— 1800 MHz
= 2500 MHz
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Author Data Dates of Test Report No FCCID
Hang Wang July 28, Aug 4, 2011 RTS-2604-1108-06 L6ARDZ21CW
H3DV6E SN:6168 March 12, 2010

Dynamic Range f(H-field)
(Waveguide R22, f = 1800 MHz)

1E+08 |
|
1.E+08 |
l [
1.E+04
E ;
@
=]
B
B 1.E+03
=
| ]
o
s
|
| P 1E+02 |
1.E+01 ]
i
1.E+00 |
0.001 0.01 0.1 1
H [A/m] at 1800 MHz
| ——XY W XY corr ——2Z ——Z cor
2 |
1 |
) |
= |
2o | '
£
w
-1
-2 |
0.001 0.01 H ] at 1800 MHzD'I 1 :
Uncertainty of Linearity Assessment: + 0.6% (k=2)
Certificate No: H3-6168_Mar10 Page 8 of 10
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Hang Wang July 28, Aug 4, 2011 RTS-2604-1108-06 L6ARDZ21CW

H3DV6 SN:6168

Certificate No: H3-6168_Mar10

Deviation from Isotropy in Air
Error (¢, 9), f=900 MHz

W0.40-0.80

| W100-080 W-0B0-060 W-060-040 MW-040-020 M-020:000 0000020
| mo200.40

H0.60-0.80 W0.80-1.00

Error [dB]

Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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Hang Wang July 28, Aug 4, 2011 RTS-2604-1108-06 L6ARDZ21CW

H3DV6 SN:6168

Other Probe Parameters

March 12, 2010

Sensor Arrangement Rectangular
Connector Angle (°) -232.8
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm’
Probe Body Diameter 10 mm)|
Tip Length 20 mm
Tip Diameter 6.0 mm
Probe Tip to Sensor X Calibration Point 3mm
Probe Tip to Sensor Y Calibration Point 3mm
Probe Tip to Sensor Z Calibration Point 3 mm

Certificate No: H3-6168_Mar10
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Author Data Dates of Test Report No FCCID
Hang Wang July 28, Aug 4, 2011 RTS-2604-1108-06 L6ARDZ21CW
Call hratiﬂ'ﬂ Lahﬂrﬂmry Df ___{'Fw"-"-" Schwa ischer Kalibrierdianst
Schmid & Partner S Sarvice suisse TitsongE
Engineering AG z = Servizio svizzero di taratura
!m.lghE.ll.ll:rlu.r:gs. 8004 Zurich, Switzerland ﬁfﬁb Swiss Calibration Service
Accraditad by the Swiss Accreditation Service (545 Aceraditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agresment for the recognition of calibration certificates
cient  RTS (RIM Tasting Services) o Cortificaty Mo: ER-2286_Jan11
|CALIBRATION CERTIFICATE
Cmject ER3IOVE - SN:2286
Calibration procedures) QA CAL-DZ.vE, QA CAL=2643
Calibration procedure for E-fiekd wmﬂpﬂmi:ad for m near field
evaluations in air
Cabration date January 14, 2011 Rt

Thes cahbration cerificate dozumenis the aceabiiiy i national standards, which realize the physical vnits of mesasuremends (S5
Thie maasuremenls and tha uncamainlies with confidence probablity ame given on the following pagis and ane part of the canificate

Al calibrations have becn conducted in the dosed labomlony fadlily: ervimorment femperaturs (22 & 3)°C and bumidity < 70%

Calibration Eguipment used (MATE crilicad for calibrason)

| Primary Standands [%] Cal Date (Corificate Mo, Schedulad Calibralion
| Powar metar E44198 GBEA1 200874 O1-Apr-10 (Mo, 217-01136) Apr-11
Prower sengor E4d124 WY 41495277 O1-Apr-10 {No. 217-01138) Apr-11 |
Powear sansor E44128 WY1 498087 O1-Apr-10 (Mo, 297-011.35) Apr-11
Retarence 3 dB Atlenuator SM: 55054 (3c) i-Mar-10 (ho. 21701154 11
Refarence 20 o8 Attenusior SN 55088 | 20h) 30-Mar-10 (ha, 217-011861) Aar-11
Reference 30 dB Aflanuaor Sh: 56129 (30b) F0:Mar-10 (Ma. 217-01160) Mar-11
Fefarence Frobe ERIDVE SM: 2326 #-0cl-10 (Mo, ER3-2328_0ct10) Det-11
| DAE4 | 5N TEE N | 31-Aug-10 (Mo, DAEA-TAD Augll) | Aug-11 ]
| Smcondary Standards 10 Check Dale (in house} Schaduled Check
RF generalor HP BG48C LIS 35420001 700 4-Ais3-99 [0 hoise check Oct-08) I Fiowgae check: Qo1
Metaork Anatyzer HF 8T53E LIS3TI30585 1B~ (in house check Dc-10) In house chack: Oot-11
Hama Function Signalune
Calbrated by Marcel Fohr - Laborstary Techriclen ‘/@,
Appraved by: Katjn Pokovie SR Technical Marager ,‘@?”@
Issuwed; Jarusary 15, 2011
This Galibration cerdilicate shall nol be reproduced excepd in Tl withoul wrillen approsal of the laboratary.

Certificate No: ER-2286 Jan11 Page 1 of 10
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Author Data Dates of Test Report No FCCID
Hang Wang July 28, Aug 4, 2011 RTS-2604-1108-06 L6ARDZ21CW
Calibration Laboratory of a0, Schwelzerischer Kalibrierdianst
Schmid & Partner ﬁﬁ Sarvice suisse détalonnage
Engineering AG T Servizic svizzero di taratura
Zeughausstrasse 41, B004 Zurich, Switzerland "!ﬁ:\ Swiss Callbration Service
Aocredited by the Swiss Accraditation Sendce (SAS) Accreditation No.: SCS 108
Tha Swiss Accreditation Service is one of the signatores to the EA
Multilateral Agr it fior the gnition of callbration cenificates
Glossary:
MORM:xy.z senztivity in free space
DEP diede compression pomnt
CF crest factor (1/duty_cycle) of the RF signal
ABC modulation depandeant linearization paramaters
Polarization g o rotation around probe axis
Paolarization % & rotation around an axis that is in the plane normal lo probe axis (al measurement center},
ie., % =0 is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Foliowing Standards:

a

IEEE Std 1308-2005, " IEEE Standard for calibration of slectromagnatic field sensors and probes, excluding
antennas, fram 9 kHz 1o 40 GHz", December 2005.

Methods Applied and Interpretation of Parameters:

NORMx,y,z; Assassed for E-fisld polarization 3 = 0 for XY sensors and 4 = 80 for Z sensor (f < 900 MHz in
TEM-call; f > 1800 MHz: R22 wavaguida).

NORM{fs. .2 = NORMx, y, 2 * frequency_response (see Frequency Response Chart)
OCPy y,z: DCP are nurnarical lingarizaton paramatens assessed based on the data of power sweap with CW
signal (no uncerainty requirad). DCP does nat depend on frequency nor madia,

Axy.z; Bxy.z; Cxy.z, VRx .z A, B, C are numerical linearization parameaters assessed based on the data of
power sweep for specifiic modulation signal. The parameters do not depend on freguency nor media. V& is the
maximum calibration range expressed in RMS voltage across the diode.

Spherical isclropy (30 deviation from izofropy): in a locally homoganeous fisld realized using an open
wavegquide selup.

Sensor Offsel The sansor offset comesponds to the offset of virtual measwement center from the probe tip
{on probe axis). Mo tolerance raguiresd.

Connector Angie: The angle is assessed using the information gained by determining the MORMx (no
uncariainty requirad).

Cerlificale No: ER-238_Jani1 Page 2 of 10
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Author Data Dates of Test Report No FCCID
Hang Wang July 28, Aug 4, 2011 RTS-2604-1108-06 L6ARDZ21CW
January 14, 2011

ER3DVE — Sh:2288

Probe ER3DV6

SN:2286

Manufactured:
Calibrated:

September 18, 2002
January 14, 2011

Calibrated for DASY/EASY Systems

(Mate: non-compatible with DASY2 sysiem!)

Certificate No: ER-2286_Jan11
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Author Data

Dates of Test Report No FCCID
Hang Wang July 28, Aug 4, 2011 RTS-2604-1108-06 L6ARDZ21CW
ERIDVE= SM:2286 January 14, 2011

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

Basic Calibration Parameters

- Sensor X Sensor ¥ Sensor Z Unc {k=2)
Maorm {uV/AVImY} 2.23 1.45 1.51 =101 %
| DCP {mv)” 976 aa4 97.6
Modulation Calibration Parameters
uio Communication System Name PAR A B c VR Unc-
dB dB dB mv ik=2)
10000 oW oD x |J-_|:||:|_ __ﬂa__tlﬂ 1.00 178.3 3.0 %
B o B ¥ | 000 .00 1.00 1450
Z | ono 0.0 1.00 180.1

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

® Mumericsl linearization prafarmeEber. uncatainty nol reguined.
E Uncertainty is determaned using the may. deviabon from linear mesponse applying rectangular distrbudion and is axpressed for the squars of the

leld walua

Cartificale No: ER-2286_Jan11
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Author Data Dates of Test Report No FCCID
Hang Wang July 28, Aug 4, 2011 RTS-2604-1108-06 L6ARDZ21CW
ERIDVE- SN;2386 Jdanuary 14, 2011

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

v
— 13
™ - i I
N 12 - :
B : | |
E* - i 1 i i

- + "

g ”}_f: R - ¥ L] . ! . }
2 peds '
& . .
£ - : ! i :
T S SRR SR e I
g’ - i i i
S ooar{-

DEA

OF— L | I Bl B B B |_|_r N ST Y - B

[1] 500 1000 1500 2000 2500 3000
f [MHz]
* L] [ ] I
TEH_[EQ“J Rﬂ_ﬁa'l 'I'EH_I‘JD"]I RZ?TQJU‘?
Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
Certificata Mo: ER-2286_Jan11 Page Sof 10

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 Annex B to Hearing Aid Compatibility RF Emissions Test
Serwces Report for the BlackBerry® Smartphone model RDZ21CW | 31(45)
Author Data Dates of Test Report No FCCID
Hang Wang July 28, Aug 4, 2011 RTS-2604-1108-06 L6ARDZ21CW
ER3DVE- SM.2286 Janusary 14, 2011
Receiving Pattern (¢), 3 = 0°
f=600 MHz, TEM,0° f=2500 MHz,R22,0°
bl =
LE ] LE (k-]
s - t [=}] a A OB - e a “- oA o8 DB P
= 1= 8 3
. " . - ® e . .
Tod = ¥ z Tat X ¥ z
Receiving Pattern (¢), 3 = 90°
=600 MHz, TEM,80° f=2500 MHz,R22,90°
K] LoE
13, ) " s :1;] - a5
"“ ﬁ ] [T T ] n v “"1: G L a0 09 k
2:‘5 . . '-:'5 P‘;S - ;‘-E
s Eu - —— ) - i B e
L] L] L] L] L] L]
Tol . Y £ Tol X ¥ Z
Ceriificate No- ER-2286 .Jan.‘n Page & |:|f 10
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Hang Wang July 28, Aug 4, 2011 RTS-2604-1108-06 L6ARDZ21CW

ER3DVE- SN 2286 January 14, 2011

Receiving Pattern (¢), 9 = 0°

= S S R SR ST U |
g | . ; :
‘.‘ID_' 00y '_;F;u_ P !!-__!'-F.-';e_:.‘_ ._'_._..1.'...‘:,_;. L3 T ow .!'..si..sqa..,- .
E i — :
._.g.j:: ........ S ST SOV S SIS
I i : 1 1 1 '_ 1 -I_ [l 1 i I_ i i 1 1
150 10 3l o 50 100 10
Ral[*]
] ] [
I'lf-'?!lr GO Mz 19'571-le: ."!-ﬁ'l-pll—.'
Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
s - o
Receiving Pattern (¢), 9 =90
D54 ...............................
g i
o e e e e e o T SRS S SR
gk |
t 1 i 1 I 1 1 I i 1 i - 1 1 i i 1 1 1 i
150 100 ] b 50 100 1o
Rol [
.
I WI'—Lv !:-.HL,HL: u-.ﬂﬂl-u ::-.'ﬁﬂlq:-

Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
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Hang Wang July 28, Aug 4, 2011 RTS-2604-1108-06 L6ARDZ21CW
ERIDVE- SN:ZZEA January 14, 2011

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

Input Signal [uv]

*
Y mot compensated

1 1 104

E [Wim]
L _* | L® |
X oo ted ¥ not compensated Y compansated
o]

_*
£ compensated £ not compensated

¥ ot compensased

o 102 100

E W)
Y . o]
X Dﬂmpeﬂ!.lb!d X nat campansated ¥ mmperun.ed
L LY

L
Z compansatad Z not compensated

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

Certdicate Mo: ER-22868_Jan11
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Services”

Author Data
July 28, Aug 4, 2011

Report No FCCID

RTS-2604-1108-06 L6ARDZ21CW

ERIDVE- SN:2286 Janiary 14, 2011

Deviation from Isotropy in Air
Error (¢, 3), f =900 MHz

oo 02 04 08 08 10

-0 -0&8 08 04 07

Uncertainty of Spherical lsotropy Assessmaent: £ 2.6% (k=2)
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Author Data Dates of Test Report No FCCID
Hang Wang July 28, Aug 4, 2011 RTS-2604-1108-06 L6ARDZ21CW
ERIDNVE— 5M:2286 Jamuary 14, 2011

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

Other Probe Parametars

Sensar Arrangement Ractangular |
Connector Angle (7} 171.4 |
Mechanical Surface Delection Mode anablsFi
Qptical Surface Detection Mode disabled
Probe Cverall Length 337 mm |
| Probe Body Dameter 0mm |
[ T Length Wmm |
' Tip Diamelear Bmm
Probe Tip to Sensor X Calibration Point 25mm
Probe Tip to Sensor Y Calbration Palnt 25mm |
Prabe Tip to Sensor Z Calibration Point - 25 mm |

Certificate Mo ER-2286_Jlan11
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Author Data Dates of Test

Hang Wang July 28, Aug 4, 2011

Report No

FCCID

RTS-2604-1108-06 L6ARDZ21CW

Calibration Laboratory of

Sohmid & Parlner o e i ce—
- i g o At e nmsge
Engireering &G i Larvizio svizse i e
Zawghaisesiraase 43, B0 Furich, Switzeranc ,,ﬁmx Sl ee Callbrabion Smrvics
Brranited by fw Swiss ACcrediiaton Senvioe |SA5) heerodimton Mo.: SCS 108

Tra Swige A corrditation Sareice 15 gne of the sl gnatories 1o-the E&
Muiilataral A g rahrwht Tor Bes rad g fion of celibration cerificates

clien: PO Canificate No: HY-8105 Nov10
ICALIBRATION CERTIFICATE —
it HIDVE - SN:E105
Falwalion procatnes| OA CAL-03.vE, OA CAL-2B.vZ
Calibration pmundumh'H-lud probeé oplimized for close near field
evaluations In ak
Calbearion = Movamber 18, 2010

This cal bretion certiicate domumands the fimcaabiky Lo nafonal slandais, which reclizs he piveioal TS OF Mea i nmees 5.
Tha maaguamgnts Gl (e uncsranties with sonfdenss pobabity & e gré on lhd Rllomng papzs and anz part of the cenfcane,

Al c&1a0ens Nawe Been concusied in e closed lsbaralory taci by - snvircnmen: iemperatue (22 + 20°0 and humidibg < T0%

Choratna Equpmant used [METE orfical for nabtmation|

THIE Calibrsl on LW cats 8hall rot b reoood poed excepl in full wihool wntten approval af e ichoratory

Prviaty Standands = Cal D (Gerifieatn b, Gieheduled Caibration

Frwer meder Edd 150 GRIMEETS AL 10 My 21701 136) el B

Pl Sancoe 46124 MY 41485277 AD-Apr-10 M. 29701106 A1

Flosemr senowar Edad28, M¥d1 JUEOET A-Apr-1] M !1?—@‘!1'33} -1

Palarmiice 3 d B Acriiabgr FH G054 {30 30-Mar-10 (ho. 21741 152 War-11

Refzronce ) o Allenuator | SN SE06R (A0 20-Mer-10 [ Ha. 21701 6] War. 11

Falsrance 30 dB Alanygior | S 55120 (300 30-Mar 10 (Ha. 21701 960 War.11

Rterence Frobs HIDWE Ak BEZ 010 [ Ho, HI-8182_Ock1iy [ick41 T

DAEa i 3N TRS 31 - 10 (0. DREA-TES fuging Aag-11

Swceridary Slarclards. o Chwrch. Dabe i havsa) Sehpdulad Grsck

FF ganaraioe MF Badel LIS B I D) AU din house check Crd-08) I bouss check Oel-11

Mestweark Aratpeer HP 6753 | Liamisatng 1B-DIC01 fin howsa therk 61103 Wi Pt check, Ol 11
IFla e Funclicn

Calbeala oy Jerin Kpdrad Labormiony Teshniclen

AprovEd ty: Hatja Pokovic T Technion Marmge

lszugpd: Mougmbar 1, 2010

Cortificate Mo HI-G105_Mow 10 Paga 1.0l 10
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Hang Wang July 28, Aug 4, 2011 RTS-2604-1108-06 L6ARDZ21CW
Calibration Laboratory of A, S trwgimerigchvar Kaliwiceel
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Arriiies b e Geias ACoacbElon Sedrics (383 | Accreditation Mo 565 108

The Svwi s Acors ditstbon Servics i one of the sgnatories o tha B4
Minltilataral Agresment fer the recegnition of calbrmion cerificatin

Glossary:

MR My 2 sonsitivity in fres spane

DGR ke carmprSsEion paint

CF oraet factor { iduty cycie) of the RF signsl

A B C madulation d ependent lin=ar 2eban paramatars

Polanzation o 1 mtation arcund probe axis

Podarization & 4 rotation arourd an axis thal is in ihe plane nommal to probe s (Gt messurement cantan.
i, =005 marmal 1o probs axis

Cammasior fngle irformation uzed N DASY systemn to align probe sanzar X o e oot coardingte Syeterm

Calibration is Performead According 1o the Following Standands:

a)

IEEE Std 1308-2008, “ IEEE Standard for calibvation of elactramegneic fisld sensors and probas. excluding
ankennas, from 8 kHz 19 40 GHz", Decsmbgr 2005,

Mathods Applied and Interpretation of Parameters:

NORMY p 2 Assessed bor E-field polasization B = 0 or 2Y sanzers and & = 50 for 2 senaor {F < 800 MHz in
TEM-Call. f = 12800 M-z R32 wavag Uide).

K Zf_alafads XY 7_aletad* fiequancy_response (§ee Frequency Retporse Chart].
DCPx, vz DCF are numerical linearization paramelers assessed based on tha data of power swaap with CW
signal {ine uncerlainty required). DCP does not depend on reguency nor madia.

Apy By yz Dy 2z Vx pT A B Care MWMENcE| INRANzaien parameters assessed tated on the dat of
powEr Swsen for Specliz meduEsan sigral. The parameters o mol depend oo equsncy nor media. Wi is Eh
mayimum cal Bralian rdnge exgpressed in M S vollage Across the diode.

Sphencal vsolropy (30 dewabon from isciropy): m a locally homogereocus fisd realized using an open
waveside setup,

Sensor Dzet The sensor offset corresponds to the offset of vifual meazurement center freen the prabe ip
{or probe axis), Ne islarance required,

Cortnacicr Angle; The angle 15 asses5ed using the information gained by detemmning the ¥ s0a a2 (no
uncertainty reguired].
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L6ARDZ21CW

HACAWE — BNBATS Nowarnber 18, 2010

Probe H3DV6

SN:6105

Manufactured:  January 5, 2002
Calibrated: November 18, 2010

Calibrated for DASY/EASY Systems

{Maote: ror-compatiole with DASYZ sysleanl)
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DASY/EASY - Parameters of Probe: H3IDVE - SN:6105

Basic Calibration Parameters

R Sanstr X ECLE T Sansor Z U (k=2
Mo [A7m i mvi) . .ad 204E-002 ZFIE-003 3.01E-002 E51 %
Morm [A7m ¢ w{mWil L at| Z2R3E-00S 2. 25E-005 -EASE-OO5 tE.1%
Mo [AMm S mvi az GUSE-BRS 2 POE-0O6 §.B1E-006 51 %
DCP (mvi® 804 | 918 926
Madwlation Calibration Parametars
yip Carmimmriic ation Systern Hama AR ] A B C YR Unc- |
. o8 d8 LL:] my =2}
10000 ow R 0 1 1.00 2112 | =296%
¥ | o .00 1ol | @0
|z [ em 0.00 100 | #EA —

The reported uncertainty of meazurement is staled as the standard uncentainty of measuremant
multiplied by the coverage factor k=2, which for a nommal distribulion coresponds Lo a covarage
probability of approdimataly 85%.

F Nurnesivan Ineanzalian pammsien urgeriginty po requined

E Urcerginky i chelernined iy the mas deviation from e respans g g phing reclanguiar SEirbution ard 1& 2 5o Tesed & Ine squmEe 0l e

el g
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Frequency Response of H-Field
{TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of H-field:  6.3%, [k=2]
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Hang Wang

HIDW G- SM 105

Mwvamibar 18, A010

Receiving Pattern (), 3 = 0°
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g rees
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Uncertainty of Axial lectropy Assogsment: & 0,5% {k=2]
Receiving Pattern (¢), 3 = 90°
E l.':l:nl"-r-linh-l—‘—:—l. LI—I-...._....-‘. e PR T T ) -I-—I-—l_-q_g—g--g: i
S
1 1 1 1 1 1 . 1 1 1 1 " | I L [ L
ke -Th A L o al 1in
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Dynamic Range f(H-field)

(TEM cell, f = 900 MHz)

W -
1“‘ -t
|-
L= B | B
&)
0
e
B
07
H [44m]
| | LN
i ok e ] sl ¥ oo gt
. . s
F mo oom perrsaded 2 compensaked Z rol comperaated
E H H
el it TS
B R
Lui i L]

¥ nert oy Z compemusipe

12 11 1 10!

H [&Jmm]
- = L]
¥ evenperabied X notesrpensated LTI T - |

L+ | ]

I nd epmpsnpated

Lincartalnty of Linsarity Assessment: 3 (6% (k=3)
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Deviation from Isotropy in Air
Error (g, %), f= 900 MHz

048 0a (Kil

Uncertainty of Spherical lsstropy Assessment: & 2.68% [k=3)
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DASY/EASY - Parameters of Probe: H3DVG - SN:6105

Othar Probe Parameters
Sensor Arrangsmeant Rastang.iar
Conreeclor angie =] Rl
Mechanical Surface Detechian Mode enabiled
Optical Surface Deleclion Mode dsablad
Frote COvarall Langth - 337 mm
Probe Body Dismster Tamm
Tip Larglh mm
Tip Lliarmater - ) & mim
Preba Tip to Sensor X Caliocation Fainl Amm
_Fm-nsur ¥ Calioration Point Fmm
Amm

Frobe Tip to Sensor £ Galibrabon Poict
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