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Cliomt Blackberry Waterloo Certificate No: CDB3I5V3-1011_Novi13
(CALIBRATION CERTIFICATE |
|DDJE||:1 CDB35V3 - SN: 1011
Calibraiion procedure|s) QA CAL-20.v6

Calibration procedure for dipoles in air

Calibration date: MNowvember 12, 2013

| This calibrafion cedificale docunents the fracsabilily to national standards, which realze the physical units of measuremants (51).
The measuremanis and the uncertainiias with conlidence probabliity are given on the following pages. and are parl of the certificale.

All calibrations hava boen conducted In the closed laboratory facility: anvironmeant lamparatung (22 + 3°C and humidity « 70%.

Calibration Equigment used (MATE critical tor cakibration)

Frimary Standards I[? # ) Cal Date [Cartilizala No.j Schaduled Calibration
Power mater EPM-4424 [EEITLA0704 08-001-13 (Mo, 217-01827) {ct-14
Powar sensor HP B4B1A US3rae 783 O3-Det-13 (Mo, 217T-0182T) Oci-14
Power sensor HP B481A MY 4 $08231T 08-Oci-173 (Mo, 297-01828) Oci-14
Raference 10 dB Alenuator SM: 50472 (10qg) O4-Apr-13 (Mo, 21701731} Apr-14
Probe ERIDVE SH: 2306 2H-Dec-12 (No. ER3-2336 Deci1z2) Dec-13
Probe HIDWVE SM: GO6S 28-Diec-12 (No. H3-8085_Deci2) Dec-13
DAE4 SN: TA1 13-Sep-13 (Mo, DAEA-T81_Sep13) Sap-14
Secondary Standards I # Check Date (in house) Scheduled Check |
Powar mater Agiont 43198 EN: GBA2420181 08-0ct-09 (in house check Ock-13) In house check: Oci15
Power sensor HP Ed44124 SN MY41485277 O1-Apr-08 (in house check Oaot-13) In house check: O-16
Power sansor HP 84824 Sh: US37295587 030108 (in house check Oct-13) In house check: Oct-15
Matwork Analyrer HP B7S3E US3TAs05E5 18-0ct-01 (in house check Ocl-13) In house chack: Od-14
FiF generator A&S SMT-06 SM: BEZEBA/011 27-Aug-12 (in house check Oct-13) Irv house check: Oci-15

Mame Funciion I';'n.;“._'!F | |
Gallbrated by: Claasidié Laiiblar Labaratary Techniclan gk \t\

JE

Approved by Fin Bormhalt Deputy Technical Manager v e
TS Al

Issupd: Movember 13, 2013

| Thiia calibration cedificats shadl nol be reproduced axcept in full without weitten approval of thie laboraiony,
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References

1] AMNSI-CE3.18-2011
American Mational Standard, Methods of Measurement of Compatibility between Wireless Communications
Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters:

« Coordinate System: y-axis is in the direction of the dipole arms. z-axis is from the basis of the antenna
{mounted on the table) towards its feed point between the two dipole arms. x-axis is normal to the other axes.
In eoincidance with the standards [1], the measurement planes (probe sensor center) are selected to be at a
distance of 15 mm above the top metal edge of the dipole arms,

s Measurement Conditions: Further details are available from the hardcopies at the end of the certificate. All
figures stated in the certificate are valid at the frequency indicated. The forward power to the dipole connector
is sat with a calibrated power meter connected and monitored with an auxiliary power meter connected to a
directional coupler. While the dipole under test is connected, the forward power is adjusted to the same lavel.

« Antenna Positioning: The dipole is mounted on a HAC Test Arch phantom using the matching dipole
pasitioner with the arms horizontal and the feeding cable coming from the floor. The measurements are
performed in a shielded room with absorbears around the setup to reduce the reflections.

It is verified before the mounting of the dipole under the Test Arch phantom, that its arms are perfectly in a
line. It is installed on the HAC dipole positioner with its arms parallel below the dielectric reference wire and
able to move elastically in vertical direction without changing its relative position to the top center of the Tes!
Arch phantom. The vertical distance to the probe is adjusted after dipole mounting with a DASYS Surface
Check job. Befora the measurement, the distance between phantom surface and probe tip is verified. The
proper measurement distance is selected by choosing the malching section of the HAC Test Arch phantom
with the proper device reference point (upper surface of the dipole) and the matching grid reference point (tip
of the probe) considering the probe sensor offset. The vertical distance 1o the probe is essential for the
accuracy.

* Feed Point Impedance and Retumn Loss: These parameters are measured using a HP 8753E Vecior Network
Analyzer. The impedance s specified at the SMA connector of the dipole. The influence of reflections was
aliminating by applying the averaging function while moving the dipole in the air, at least 70cm away from any
abstacles.

& E-fleld distribution: E fiald iz measured in the x-y-plane with an isotropic ER3D-hield probe with 100 mW
torward power to the antenna feed point. In accordance with [1], the scan area is 20mm wide, its length
exceeds the dipole arm length (180 or 80mm). The sensor center is 15 mm (in 2) above the metal top of the
dipole arms. Two 3D maxima are available near the end of the dipole arms. Assuming the dipole arms are
perfectly in ona line, the average of these two maxima (in subgrid 2 and subgrid 8) is determined to
compensale for any non-parallelity to the measurement plane as well as the sensor displacement. The E-field
value stated as calibration valua represents the maximum of the interpolated 3D-E-field, in the plane above
the dipole surface.

The reported uncertainty of measurement is staled as the standard uncertainty of measurement multiplied by the
coverage factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 85%.
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Measurement Conditions
DASY systam configuration, as far as not given on page 1.

DASY Version DASYS V52.8.7
Phantom HAL Tast Arch

Distance Dipole Top - Probe 15mm

Center

Scan resolution d, dy = 5 mm

Frequency 835 MHz =1 MHz

Input pawer drift < 0.05 dB

Maximum Field values at 835 MHz

E-field 15 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100 mW input power 1101 ¥im
Maximum measured above low end 100 mW input power 1045V /m
Averaged maximum above arm 100 mW input power 107.3 V/im+ 12.8 % (k=2)
Appendix
Antenna Parameters
Frequency Return Loss Impedance
BO0O MHz 16.3dB 42,86 -12.4 [
B35 MHz 29.4 dB 5150 +31j0
800 MHz 16.3 dB 5550 -153K2
950 MHz 19.6 dB 44,20 + 8.1 0
960 MHz 16.2 dB 5080 +157 0

3.2 Antenna Design and Handling

The calibration dipole has a symmetric geometry with a built-in two stub matching network, which leads to the
enhanced bandwidth.

The dipole is built of standard semirigid coaxial cable. The internal matching line is open ended. The antenna is
therafore open for DG signals.

Do not apply force to dipole arms, as they are liable to bend. The soldered connections near the feedpoint may be
damaged. After excessive mechanical stress or overheating, check the impedance characteristics to ensure that the
internal matching network is not affected.

After long term use with 40W radiated power, only a slight warming of the dipole near the feedpoint can be measurad.
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Impedance Measurement Plot

CHi 544 LOG 5 dB/REF =15 4B
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Impedance Measurement Plot
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Calibration Laboratory of R Schweizerischer Kalibsierdienst

Schmid & Partner ) Servics suisse d'étalonnage
Engineering AG T Sarvizio svizzaro di taralura

Zeughaussirasse 43, 8004 Zurich, Switeeriand %y ﬁ‘\‘ﬁ Swiss Calibration Service

Agcrediled by the Swiss Accreditation Servica [SAS)
The Swigs Accreditaiion Service ig one of the signatories to the EA
Multiateral Agr for the necagnition of calibration cedtificates

Blackberry Waterioo

Accreditation No: SCS 108

Client

Certificate No: CD1880V3-1008_Nov13

CALIBRATION CERTIFICATE

Object CD1880V3 - SN: 1008

QA CAL-20.v6
Calibration procedure for dipoles in air

Calibration procedure(s)

Calibration dte: November 12, 2013

This calibration ceriticate documents the iraceability to national standards, which realize the physical units of measuremenis (31)
The measurements and the uncertaintises with confidence probability are given on the following pages and ane part of the certificata.

Al calibrations have baen i

1 in the closed laboratory faciity: environmant tlemperature (22 + 3)°C and humidity < 7086,

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date (Certificata Na.) Scheduled Caii
Fowar meter EFM-442A GB3T480704 08-Oct-13 (Mo. 217-0182T) COct-14
Power sensor HP 84B1A US37202783 08-0ct-13 {No. 217-01827) Oct-14
Pawer sensor HP 8481A MY41092317 09-0ct-13 (No. 217-01828) Oct-14
Reference 10 dB Attenuator SN: 5047.2 (10q) D4-Apr-13 (No. 217-01731) Apr-14
Proba ER3IOVE SN 2336 28-Dec-12 (No. ER3-2336 Deci2) Dec-13
Probe HIDVE SN 6065 28-Dec-12 (No. H3-6065_Dac12) Dec-13
DAE4 SN Tad 13-8ap-13 (No. DAE4-781_Sep13) Sap-14
Secondary $tandands _|ID# Check Dale (inhouse) - _ Scheduled Gheck
Power meter Agilent 43198 SN: GB42420191 03-0ct-08 (in house check Oct-13) In house check: Od-15
Power sensor HP E4412A Sh: MY 31405277 01-Apr-08 {in house check Oct-13) in house check: Oct-15
Paower sansor HP 84824 | SN: US37205597 09-Cct-09 (in house check Oct-13) In house check: Oct-15
MNetwosk Analyzer HP B753E US373300R5 18-0ci-01 {in house check Oct-13) In house check: Oci-14
RF generator R&S SMT-06 SN: 832283011 27-Aug-12 (in house check Oct-13) In house check: Oct-15
Mame Function Signature
Calibrated by: Claudio Leubler Laboratory Technician IL\ ' &
- Fin » ri— — ,)_.7 - =
e = it onall o, A
Issued: November 13. 2013
This calibration certiticate shali not be reproduced except in full wethout writien approval of the laboraloy.
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References

1]  ANSI-CB3.19-2011
Arerican National Standard, Methods of Measurement of Compalibility between Wireless Communications
Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters:

+  Coordinate System: y-axis is in the direction of the dipole amns. z-axis is from the basis of the antenna
(mounted on the table) towards its feed point between the two dipole arms, x-axis is normal to the other axes.
in coincidence with the standards [1], the measurement planes (probe sensor center) are selecled to be ata
distance of 15 mm above the top metal edge of the dipole arms.

« Measurement Conditions: Further details are available from the hardcopies at the end of the certificate. All
figures stated in the certificate are valid at the frequency indicated. The forward power lo the dipole connector
is set with a calibrated power meter connected and monitored with an auxiliary power meter connected lo a
directional coupler. While the dipole under test is connected. the forward power is adjusted to the same level.

+ Antenna Positioning: The dipole is mounied on a HAC Test Arch phantom using the matching dipole
positioner with the arms horizontal and the feeding cabie coming from the floor. The measurements are
performed in a shielded room with absorbers around the setup to reduce the reflections.

It is verified before the mounting of the dipole under the Test Arch phantom, that its arms are perfectly in a
line. It is installed on the HAG dipole positioner with iis arms parallel below the dieleciric reference wire and
able to move elastically in vertical direction without changing its relative position to the top center of the Test
Arch phantom. The vertical distance to the probe is adjusted after dipole mounting with a DASYS Surface
Check job. Before the measurement, the distance betwaen pharntorn surface and probe tip is verified. The
proper measurement distance is selected by choosing the maiching section of the HAC Test Arch phantom
with the proper device reference point (upper surface of the dipole) and the maiching grid reference paint (lip
of the probe) considering the probe sensor offset. The vertical distance to the probe is essential for the
accuracy.

« Faeed Point Impedance and Returr Loss: These parameters are measured using a HP 8753E Vector Network
Analyzer. The impedance is spacified at the SMA connector of the dipole. The influence of reflections was
eliminating by appiying the averaging function while moving the dipele in the air, at lsast 70cm away from any
obstacles.

»  E-field distribution: E field is measured in the x-y-plane with an isotropic ER3D-field probe with 100 mW
forward power to the antenna feed point. In accardance with [1), the scan area is 20mm wide, its langth
exceeds the dipole arm length (180 or 90mm}). The sensor center is 15 mm {in z) above the metal top of the
dipcle arms. Two 3D maxima are available near the end of the dipole arms. Assuming the dipole arms are
perfectly In one line, the average of these two maxima {in subgrid 2 and subgrid B) is determined to
compensate for any non-paralielity to the measurement plane as well as the sensor displacement. The E-field
valug stated as calibration value represents the maximum of the inlerpolated 3D-E-lield, in the plane above
the dipole surface.

The reported uncertainly 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 85%.

Cartificate No: CO1880V3-1008_Novi3 Page 2l 5

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
" Annex B to Hearing Aid Compatibility RF Emissions Test
=® B!acmew Report for the BlackBerry® Smartphone model RHR191LW 9(17)
(SQW100-4)
Author Data Dates of Test Report No FCC ID
Daoud Attayi Feb. 04, April 17-27, May 14, 2015 RTS-6067-1505-04 L6ARHR190LW

Measurement Conditions
DASY systam configuration, as far as not given on page 1.

DASY Version DASYS v52.8.7
Phantom HAC Tast Arch

Distance Dipole Top - Probe 15mm

Center

Scan resolution dx, dy = 5 mm

Frequency 835 MHz =1 MHz

Input power drift < 0.05dB

Maximum Field values at 835 MHz

E-field 15 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100 mW ingut power 1101V /m
Maximum measured above low end 100 mW input power 1045V /m
Averaged maximum above arm 100 mW input power 107.3V/im £ 12.8 % (k=2)
Appendix
Antenna Parameters
Frequency Return Loss Impedance
B00 MHz 16.3dB 4280 -1240
B35 MHz 29.4 dB B1504+31jQ
800 MHz 16.3 dB 5550 1530
850 MHz 19.6 dB 44,2 (1 + B4 JQ
960 MHz 16.2 dB 5080 +157 42

3.2 Antenna Design and Handling

The calibration dipole has a symmetric geometry with a built-in two stub matching network, which leads to the
enhanced bandwidth.

The dipole is built of standard semingid coaxial cable. The internal matching line is open ended. The antenna is
therafore open for DC signals.

Do not apply force to dipole arms, as they are liable to bend. The soldered connections near the feedpoint may be
damaged. After excessive mechanical stress or overheating, check the impedance characteristics to ensure that the
imernal matching network is not affected.

After long term use with 40W radiated power, only a slight warming of the dipole near the feedpoint can be measurad.
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Impedance Measurement Plot
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DASYS E-field Result

Test Laboratory: SPEAG Lab2

DUT: HAC-Dipole 835 MHa: Type: CDE3SV3; Serial: CDE3SY3 - BN: 1011

Communicetion System: UTD 0 - CW ; Frequency: 835 MHz
Medium parameters used: a =0 8/m, g, = 1 p= 1000 kg.!'rn]

Phantom scetien: RF Section

Measurement Standard: DASYS (IEEEIEC/ANSI C63.19-2007)

DASY 52 Configuration:

sensor-Surface: {Fix Surface)

Dipole E-Field measurement @ §35MH#/E-Scan - 835MHz d=15mm/Hearing Aid Compatibility Test (41x361x1):

Electronics: DAEA Sn781; Callbrated: 13.09.2013
Phantom: HAC Test Arch with AMCC; Type: 50 HAC PO1 BA; Serial: 1070
DASYS2 52.8.7(1137); SEMCAD X 14.6.10(7164)

Interpolated grid: dx={ 500K mum, dy=0 5K} mm

Devics Reference Point: 0, 0, -6.3 mm

Reference Walue = 111.2 ¥fm: Power Drift =10.01 dB

PMR not calibrated. PMF = 104K is applicd,
E-field emissions = | 10,1 ¥im
Near-field catepory: M4 (AWF 0 dB)

Centificate No: CDB35W3-1011_MNovi3

PMF scaled E-field

Probe: ER3IDVE - SM2336; ConvF{1, 1, 1); Calibrated: 28.12.2012;

Grid 1 M4 |Grid 2 M4

Grid 3 M4

102.6 V/m |104.5 ¥/m |103.0 V/m

Grid 4 M4 |Grid 5 M4

Grid 6 M4

62,00 V/m |62.75 ¥/m |61.79 V/m

Grid 7 M4 |Grid & M4
108.2 V/m|110.1 V/fm

iGrid 9 M4
107.9V/m

Date; 12.11.2013

0dB =110.1 ¥/m = 40.84 dBV/m
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Schmid & Partner if‘\:%/’m Mmmn:-ammm
Engineering AG = Sorvizio svizzero di aratura
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Accredived by the Swiss Accredilation Sarvica [SAS)
The Swiss Accreditalion Service is one of the signatories 1o the EA
Multilateral Agraemant for the recognition of calibration certificates

Accrecitatlon Mo SCS 108

Client  Blackberry Waterloo Curtificate No: CD1880V3-1008_Nov13
[CALIBRATION CERTIFICATE ]
Oibject CD1880V3 - SN: 1008

QA CAL-20.v6
Calibration procedure for dipoles in air

Cinfibration procedure(s)

Calibration dabe Movember 12, 2013

This calibration cediticale documents The ceability to nakonal Siandacs, which realize (e physical units of measurements (31)
The maasuraments and ihe unoenamiss wilh conlidence probability ane givea on e Tollowing pages &nd am pan of I catificals

Al calibredions have been condecied in (he dosed abomtory tacility: amdronmant lamparatune (22 + 3)°C and humidity « TO0%.

Calibration Equipmant used (MATE cntical for calibeation]

| Primary Standands ~ |o# Cal Dato (Conticata No.) Sehoduled Cailration
Power mater EPM-4424 GBITA80TO4 09-0ct-13 (No. 217-01827) Oat-14
Power sensor HF 84614 USST20e7as 08-Oca-13 (Mo, 217-01827) Oet-14
Powar sansor HP 84814 MY41052317 08-0ct-13 (No. 217-01828) Oct-14

| Aefarence 10 dB Atterwator SN; 50472 (10g) D-Apr-13 (Mo, 217-01731) Agar-14
Froba ERIDVE BN 2336 28-Dec-12 (No. ERI-2006 Decil) Dwac-13
Prob H3IDVE BN BO8S 28-Dec-12 (Mo, H3-B0B5_Dec12) Dec-13
[WE4 SN: Ta1 13-Sap-13 (ho, DAE4-781_Sepid) Sap-14
Secondiry Standands |ID# Ghock Date {in housa) Schaduled Check
Power meher Agilent 44198 T SN CGR4R420131 09-0xi-09 (in house check Ool-13) I s chack: Oct-15
Powes sansar HP E44124 SN MY 48527 T Ol -Aps-08 (i hoUss check Oet-13) In house chack: Oet-156
Power sansor HF 84824 SN: US3T38S859T 05-Oct-08 (in house check Oot-13) In house check: Oo-15
Metwark Analyzer HP B753E US37390585 18-Ock01 (in houss chack Cot-13) In house chack: Oct-14
RF ganeralor RES SMT-06 She BI22B011 Z7-Aug-12 {in house check Oct-13) In house check: Oct-15

Mame Funclion Signature
Calibrated by: Clatihs Loublar Laboralory Tachnician |I '.l
=
Agproved by: Fin Bomtioit Deputy Technical Manager /.,L ﬂi’ﬂ’-'* oy J
Issusd MNowsmibe: 13, 2013

This calibrabion cedificate shall not be reproduced sxcepl n il ot weriltbén mpprovil of the laboaloy,
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Author Data Dates of Test Report No FCCID
Daoud Attayi Feb. 04, April 17-27, May 14, 2015 RTS-6067-1505-04 L6ARHR190LW
Calibration Laboratory of oy Schweizerischer Kalibrierdie
Schmid & Partner AN, g Servica sulssa d'étalonnage
Engineering AG m g Servisio svizzero di taraturs
Zeughausatrasse 42, 8004 Zurich, Switzerland ‘4@3 Swiss Callbration Service
Accredited by The Swiss Accreditalion Senice (SAS) Accreditation We.: SCS 108
The Swiss Accraditation Sanice is one of the signataries o the EA
Mubtilsteral Agr for the recognition of callbration certificates

References

[1 ANSI-CE3.19-2011
Amarican National Standard, Methods of Measurement of Compatibility batween Wireless Communications
Devicas and Hearing Aids.

Mathods Applied and interpretation of Parameters:

« Coordinate System; y-axis is in the direction of the dipele arms. z-axis is from the basis of the antenna
(mounted on the table) towards its feed point between the two dipole arms. x-axis is normal to the other axes.
In comcidence with the standards [1], the measurement planes (probe sensor cantar) are selected tobe ata
distance of 15 mm above the top metal edge of the dipole arms.

«  Measurement Conditions: Further delails are available from the hardeopies at the end of the certificate. All
figures stated in the certificate are valid at the frequency indicated. The forward power 1o the dipole connectar
i sat with a calibrated power mater connecied and maonitored with an auxiliary power meter connected o a
directional coupler. While the dipale under test is connected. the forward power is adjusted to the same lewvel.

+ Antenna Posiioning: The dipole is mounted on a HAC Test Arch phantom using the matching dipole
posilioner with the arms horizontal and the feeding cable coming from the floor. The measurements are
performad in a shielded room with absorbers around the setup 10 reduce the reflactions.

It s verified before 1he mounting of the dipoks under the Tast Arch phantom, that its arms are perfectly in a
fine. It is installed on the HAC dipole positioner with its arms parallel below the dislactric refarence wire and
able to move elastically in vertical direction without changing its relative position to the top center of the Test
Arch phantom. The vertical distance to the probe is adjusted after dipole mounling with a DASYS Surface
Check job. Before the measurement, the distance between phantom surface and probe tip s verified. The
proper measursment distance is selected by cheasing the malching section of the HAC Test Arch phantom
with the proper device reference paint {upper surtace of the dipole) and the matching grid refarence point {ip
of the probe) cortsidering the probe sansor ofisat. The verical distance to the probe is essential for the
accuracy.

« Faed Point Impedance and Return Loss: These paramaters are measured using a HP 8753E Vector Network
Analyzer. The impedance is specified at the SMA connector of the dipale. The influence of reflactions was
gliminating by applying the averaging function while moving the dipale in the air, at least 70cm away from any
obstackes.

& E-fiald distribution: E field is measured in the x-y-plane with an Isotropic ER3D-field probe with 100 mW
forward power to the antenna feed peint. In accordance with [1], the scan area is 20mm wida, its langth
exceeds the dipale am length (180 or 90mm). The sensor center is 15 mm (in 2) above the metal top of the
dipole ams, Twe 3D maxima are available near the end of tha dipole arms. Assuming the dipole arms ara
parfectly In one line, the average of thase two mexima {in subgrid 2 and subgrid 8} is determined to
compensate for any non-parallelity o the measurement plane as well as the sensor displacement. The E-field
value stated as calibration value represents the maximum of the interpolated 30-E-field, in the plana above
thes dipole surface.

The reported uncertainly of measurement is stated as the standard uncertainty of measurement multiplied by the
coverage factor k=2, which for a normal distribulion corraspands to a coverage probability of approximately 95%.
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Accredited by The Swiss Accreditalion Senice (SAS) Accreditation We.: SCS 108
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Mubtilsteral Agr for the recognition of callbration certificates

References

[1 ANSI-CE3.19-2011
Amarican National Standard, Methods of Measurement of Compatibility batween Wireless Communications
Devicas and Hearing Aids.

Mathods Applied and interpretation of Parameters:

« Coordinate System; y-axis is in the direction of the dipele arms. z-axis is from the basis of the antenna
(mounted on the table) towards its feed point between the two dipole arms. x-axis is normal to the other axes.
In comcidence with the standards [1], the measurement planes (probe sensor cantar) are selected tobe ata
distance of 15 mm above the top metal edge of the dipole arms.

«  Measurement Conditions: Further delails are available from the hardeopies at the end of the certificate. All
figures stated in the certificate are valid at the frequency indicated. The forward power 1o the dipole connectar
i sat with a calibrated power mater connecied and maonitored with an auxiliary power meter connected o a
directional coupler. While the dipale under test is connected. the forward power is adjusted to the same lewvel.

+ Antenna Posiioning: The dipole is mounted on a HAC Test Arch phantom using the matching dipole
posilioner with the arms horizontal and the feeding cable coming from the floor. The measurements are
performad in a shielded room with absorbers around the setup 10 reduce the reflactions.

It s verified before 1he mounting of the dipoks under the Tast Arch phantom, that its arms are perfectly in a
fine. It is installed on the HAC dipole positioner with its arms parallel below the dislactric refarence wire and
able to move elastically in vertical direction without changing its relative position to the top center of the Test
Arch phantom. The vertical distance to the probe is adjusted after dipole mounling with a DASYS Surface
Check job. Before the measurement, the distance between phantom surface and probe tip s verified. The
proper measursment distance is selected by cheasing the malching section of the HAC Test Arch phantom
with the proper device reference paint {upper surtace of the dipole) and the matching grid refarence point {ip
of the probe) cortsidering the probe sansor ofisat. The verical distance to the probe is essential for the
accuracy.

« Faed Point Impedance and Return Loss: These paramaters are measured using a HP 8753E Vector Network
Analyzer. The impedance is specified at the SMA connector of the dipale. The influence of reflactions was
gliminating by applying the averaging function while moving the dipale in the air, at least 70cm away from any
obstackes.

& E-fiald distribution: E field is measured in the x-y-plane with an Isotropic ER3D-field probe with 100 mW
forward power to the antenna feed peint. In accordance with [1], the scan area is 20mm wida, its langth
exceeds the dipale am length (180 or 90mm). The sensor center is 15 mm (in 2) above the metal top of the
dipole ams, Twe 3D maxima are available near the end of tha dipole arms. Assuming the dipole arms ara
parfectly In one line, the average of thase two mexima {in subgrid 2 and subgrid 8} is determined to
compensate for any non-parallelity o the measurement plane as well as the sensor displacement. The E-field
value stated as calibration value represents the maximum of the interpolated 30-E-field, in the plana above
thes dipole surface.

The reported uncertainly of measurement is stated as the standard uncertainty of measurement multiplied by the
coverage factor k=2, which for a normal distribulion corraspands to a coverage probability of approximately 95%.
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Measurement Conditions
DASY system configuralion, as lar &5 Not gven on pane 1.
DASY Version DASYS I V52.8.7 .
Phantom HAC Test Arch |
Distance Dipole Top - Probe 150
Center
Scan resolution dx, dy =5 mm
Frequency 1880 MHz = 1 MHz 1
Input power drift < 0,05 dB
Maximum Field values at 1880 MHz
E-field 15 mm above dipole surface condition - Intarpolated maximum
Maximum measured above high end R it Q08VIim
Meximum measured above low end | 100 mW input power B7.3V/m
Averaged maximum above arm 100 mW inpul powaes BO.OV/ m=12.8 % (k=2} |
Appendix
Antenna Parameters
Freguancy Raturn Loss impoda_l_'mn |
1730 MHz 27348 [ 52.441 + 3.7
1880 MHz 20.3 dB §50.2 2+ 9.7 i
1900 MH2 20.5 9B 5256 +90j0
1950 MHz 285dB 5250 +29 0
2000 MHz 18.5 dB 4304+ 870

3.2 Antenna Design and

The calibration dipole has
enhanced bandwidth.

Handiing

a symmelric gaometry with a buill-in two stub malching network, which leads to the

The dipole is built of standard semirigid coaxial cable. The intemal matching line is open ended. The antenna is
theretore apen for DG signals. ) .
Do not apply force to dipole arms, as they are liable to bend. The soldered connections near the feedpaint may be

damaged. Alter excessive
internal matching network

mechanical siress or overheating, check the impedance charactergtics to ensura that the
is not affected.

After long term use with 40W radiated power, only a slight warming of the dipole near the feedpoint can be maasurad.
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Impedance Measurement Plot
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DASYS E-field Result
Dhaliez 12, 11,2003

Test Laboratory: SPEAG Lab2
DUT: HAC Dipole 1880 MHz; Type: CDIS80Y.Y; Serinl: CLABS0V3 - SN: 1008

Communication Systen: TID 0 - CW ; Freguency: 1850 MHx
Medium purameters used: o = 0 S'm. & = 1; p= 1000 kgfm®
Phantom seclion: BE Section

Measurement Sandard: DASYS (IEELIEC/ANST O63_19-2007)

DASYS2 Configuration:

Probe: ER3DVE - SN2336; ConvF(1, 1, 1); Calibrated: 28.12.2012;
Sensor-Surface: {Fix Surface)

Electronics: DAE4 5n781; Calibrated: 13.09.2013

Phantam: HAC Test Arch with AMCC; Type: S0 HAC POL BA; Serial: 1020
DASYS2 52.8.7(1137); SEMCAD X 14.6.10(7164}

" ® B & ®

Dipole E-Field measurement @ 18800 H/E-Sean - 1880M Hz d=15mm/Hearing Aid Comparibility Test (dIx181xl):

Inrerpolated geid: dg=0. 5000 mm. dy =0, 5004 mm
Device Reference Point: O, B, -6.3 mum

Relorence Value = 1499 Vine Power Dift = (.00 dB
PME not calibratad. PME = 1,004 is applied.

E-field emissions = 90,79 V/in

Near-feld category: M3 (AWE @ dB)

PMF scaled E-field

Grid 1 M3 |Grid 2 M3 |Grid 3 M3
£7.94 V/m [90.79 V/m|90.11 ¥/m
Grid 4 M3 [Grid 5 M3 |Grid 6 M3
69,20 V/im | 20,42 V/m |62.58 V/m
Grid 7 M3 |Grid B M3 |Grid 2 M3
84,92 V{m||87.31 Vfm |86.78 V/m

[}

.36

.52

280

184

.80

0 dB = $0.79 V/m = 39.16 dBV/m
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