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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 dipale 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. Before 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 95%.
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Measurement Conditions
DASY systam configuration, as far as not given on page 1.

Center 15mm

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

DASY Version

DASYS

V52.8.7

Phantom

HAC Test Arch

Distance Dipole Top - Probe

Maximurm measured above high end

100 mW input power

1M0AVIim

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

800 MHz 16.3 dB 4280 -12.4Q
B35 MHz 20.4dB 51.50 +3.1 02
800 MHz 16.3 dB 5550 -153jQ
850 MHz 19.6 dB 44.2 (2 + 8.1 Q2
860 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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References

[ ANSI-CB3.12-2011 _ _
Amarcan National Stasdard. Methods of Measuremant of Compatibiity batween Wireless Communicalions
Devicas and Hearning Alds.

Mathods Applied and interpretation of Paramalers:

o  Coordinate System: y-axis is in the direction of the digole arms. 2-axis is from tha basis of the anlenna
{mounted on thé lable) towands its Taed point batwaen the two dipole anms, x-axis is normal to tha other wos.
In colncidenca with the standards [1), the measuremant planes (probe sensor canter) are sekected o be ata
distance of 16 mm above the top metal edge of the dipole ams.

o« Measuramant Condilions: Further delails are available from the hardeopies at the and of the certificate. Al
figures stated in the cartilicate are vakd at ine frequency indicaled. The forward power (o the dipole connecior
is sat with a calibrated power meler connected and monitored with an auxiliary power meatar connected ko a
directional couplar. While the dipole under k41 ls connacted, the forward power is adjusted to the same level.

+  Anfenra Posiboring: The dipole is mounted on & HAC Tesl Arch phantom using the malching dipole
pasitioner with the amms horizental and the leeding cable coming from iha lloor. The measurements are
percmmed in a shiekled room with abserbers around fhe setup 1o reduca the reflections. _

It is verified bakore the mounting of the dipole under the Tast Asch phantom, that its Arme are perfacty in a
e, It is inatalied on the HAG digole positionsr with lis anms paraliel below he dielecine referenca wire and
able to move elastically in vertical direcion withou! changing its relative position 1o the top center of the Test
Arch phénbom. The vartical distance to the proba is adjusted after dipole miaiting with |_D.i.5‘r'5_$urfu-
Check job. Belore the measurement, the distance batween phantom surface and probe tip ks verifiad. Tha
proper measurement distance is selected by choosing tha matching section of the HAG Test Arch phantom
with the propar device reference point (upper surface of the dipole) and the matching grid reference point (1g
of the probe) considering the proba sensor offset. The vertical distance to the probe is essantal for the
BCCuracy.

s Fped Point Impedance and Relum Loss: These parameters are measured using a HP B733E Vectar Network
Analyzer. The impedance is spacified af the SMA connector of the dipole. The inliuanoe of reflactions was
glimirating by applying the averaging fundtion whila moving the dipols in the air, al bas! Toom oty froam any
bl ies,

*  E-faid distribution: E field 1s measured in e x-y-plane with an lsolropic ERID-fekd probe wilh 100 miy
Torwiwd powe 10 the antanna fead point. In accordance wilh [1], the scan aea i& 20mm wida, its langth
exceeds the dpole am length (180 or S0mm). The sansor cenler is 15 mm {in 2) above the mietal top of the
dipole arms. Two 30 maxima are availabde near the end of tha dipole amns. Assuming the dipoke ams are
perectly in one line, the average of thase two maudma (in subgrd 2 and subgrid B) is datermined to
compénsate for any non-parallelity to the measurement plang as well as the sansor displacement. The E-field
valus stated as calibration value represents the maximum of the inlenpsiated 30-E-ield, in the plane above
the dipols surface.

Tha reperted uncertainty of maasuremant ks stated as the standand uncerainty of Meaasuremant muléplied by the
coverage factor k=2, which for a normal distribution comespaneds ' a coverage probability of approximately 95%.
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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 16 mm above dipole surface condition Interpolated maximum

Maximum measured above high end

100 mW input power

110AVIm

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

BOO MHz 16.3 dB 4280 -12.4 [Q
B35 MHz 29.4 dB 5150 +3.1jQ
800 MHz 16.3 dB 55.50-153jQ
850 MHz 19.6 dB 44,2 (1 + B4 JQ
260 MHz 162 dB S080+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 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 Laborutory: SPEAG Lab2

BUT: HAC-Dipole 835 MHz: Type: CDE3SV3; Serial: CDE3ZY3 - BN: 1011

Communication System: UTD 0 - OW ; Freguer

iy 835 MHz

Medurm parameters used: o =0 8/m, g, = | p= 1000 Lg.l'rrll

Phantom scetion: RF Section

Measuremeni Standard: DASYS (IEEEIBC/ANST C63.19-2007)

DASY 52 Configuration:

. Probe: ERIDVE - SM2336; ConvF({1, 1, 1); Calibrated: 28.12.2012;

*  Sensor-Surface: {Fix Surface)

s  FElectronics: DAEA Sn781; Callbrated: 13.09.2013
*  Phantom: HAC Test Arch with AMCC; Type: 5D HAC PO1 BA,; Serial: 1070

«  DASYSZ 52.B.7(1137); SEMCAD X 14.6.

10(7164)

Darer 12.11.20013

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

Interpolsted grid: de={) 50K mum, dy=0 50K} m
Device Reference Point: O, U, -6.3 mm

m

Reference Walue = 1112 V/m: Power Dirifi = (.01 dB

PMR not calibrated. PMF = 1.01K) &5 applied.
E-field emissions = | 10,1 Yim
Near-field catepory: M4 (AWF 0 dB)

PMF scaled E-field

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 & M4
52,00 V/m |62.75 W/m |61.79 V/m

Grid 7 M4 |Grid & M4 |Grid 9 M4
108.2 V/m|110.1 V/m |107.9 V/m

L]

1,96
182
509
785

9.8

Corntificate No: COE36VI-1011_Movi3
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Client  Blackberry Waterloo Curtificate No: CD1880V3-1008_Nov13
[CALIBRATION CERTIFICATE ]

Cbject CD1880V3 - SN: 1008

Calibtation procedurefs) QA CAL-20.v6
Calibration procadure for dipoles in air

Calibrafion date Movember 12, 2013

This calibration cediticale documents The ceability to nakonal Siandacs, which realize (e physical units of measurements (31)
The maasuremants and Ihe uncertaniiss with confidencs probability ane givea on 1he fallowing pages and anm par of o camificals

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

Calibration Equipmont used (MATE critical for calibeation]

Primary Standands B D # ~ Gal Date (Certficata Mo.) Sehaduled Calibranon
Power mater EPM-4424 GBEIT480704 09-0ct-13 (No. 217-01827) Oat-14
Powar sensor HF 34814 US3ranares 08-0Oct-1 3 (Mo, 217-01827) Oet-14
Powar sansor HP 84814 MY41052317 08-0ct-13 (No. 217-01828) Oct-14
Rafarence 10 dB Atbenuaior SN 50472 (1049) 04-Apr-13 (Mo, 217-01731) Agar-14
Froba ERIDVE BN 2336 28-Dec-12 (ho. ER3I-2306 Decil) Dwac-13
Prob H3IDVE 3N B85 28-Dec-12 (Mo, H3-B0B5_Dec12) Dec-13
[WE4 SN: Ta1 13-Sap-13 (ho, DAE4-781_Sepid) Sap-14
Secondury Standans |ID# Ghock Date {in housa)
Power meher Agilent 44198 SN CGR4R420131 09-01-08 (in house check Dol 13] I s chack: Oct-15
Powes sansar HP E44124 S MY A1 485277 0 -Aps-08 (i holss chack Oet-13) In house chack: Oet-156
Powar zansor HF A48238, BN: USATIRS549T 059-Chct-09 [in house check Ocot-13) In house check: Oct-15
Metwadk Analyesr HP BTS3E 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 %-yull.qe 1 I
Cralinralad by Claudio Loublar Laboratory Technician I A{
Approved by Fin Bombiol Daputy Technical Menager /L A/ j’: /
e
Issusd MNowsmibe: 13, 2013
This calibrabion cedificate shall not be reproduced sxcepl n il ot weriltbén mpprovil of the laboaloy,
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References

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

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
fmountad on the table) towards its feed paint between the two dipole arms. *-gxis ks normal to the ofhar 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 tha dipole under test is connected, the forward power is adjusted to the same level.

+ 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 measurement distance is salected by choosing the matching 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) considering the probe sensor ofiset. The vertical distance to the probe s 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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References

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

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
fmountad on the table) towards its feed paint between the two dipole arms. *-gxis ks normal to the ofhar 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 tha dipole under test is connected, the forward power is adjusted to the same level.

+ 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 measurement distance is salected by choosing the matching 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) considering the probe sensor ofiset. The vertical distance to the probe s 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 | V52.8.7 .
Phantom HAC Test Arch .
Distance Dipole Top - Probe 150
Center
| Scan resolution dx, dy =5 mm
Frequency 1880 MHz = 1 MHz
Input power drift < 0,05 dB
Maximum Field values at 1880 MHz
E-fiedd 15 mm above dipole surface condition - Interpolated maximum
Maximum measured above high end | 100 mW input power Q08VIim
Maximum measured above low end | 100 miW input power B73VIm
Averaged maximum above arm 100 mi inpul powes BAOV/ m = 12.8 % (k=2}
Appendix
Antenna Parameters
Freguancy Raturn Loss Impoda_n:n 1
1730 MHz 2r3dB | 5244+ 372
1880 MHz 203dB 50.2 0+ 9.7 Kt
1200 MHz 20.6 9B 5250 +90j0
1950 MHz 285dB 5250Q+29j0
2000 MHz 18.5 dB 4304+ 870

3.2 Antenna Design and

The calibration dipole has
enhanced bandwidth.

Handiing

a symmetric geometry with & 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. Aler excessive mechanical siress or overheating, check tha impedance characlaristics o ensura 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 maasurad.
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Impedance Measurement Plot
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DASYS E-fieid Result

Dhale: 12,1 1.2013

Test Laboratory: SPEAG Lab2

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

Communication Systen: TTD 0 - CW ; Frequency: 1880 MHz
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:

" ® B & ®

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
DASYSZ S2.8.7(1137); SEMCAD X 14.6.10(7 164}

Dipole E-Field measurement @ 18800 H/E-Sean - 1880M Hz d=15mm/Hearing Aid Comparibility Test (dIx181xl):
Inrerpolaied grid: de=0L5000 mm, dy=0.5000 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 = 979 V/in

Near-feld category: M3 (AWE @ dB)

Cenilicata No: CO1880V3-1008 Mov13 Faga 5 of 5

PMF scaled E-field

Grid 1 M3 JGrid 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

288

184

.80

0 dB = $0.79 V/m = 39.16 dBV/m
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Zaughs Riyrasse 43, 8004 Turlch, Switzarland

Accradit @by the Swiss Accroditation Service (SAS)
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The Sw i ® Accroditation Sorvice is one of the signatories 1o the EA
Muliflp = Agreament for the recognition of calibration certificates

Climnd

Blackberry Waterloo

& Sch incher Kalibrisrdisnst

c Service suisse d'dinlonnage

5 Servicio svizrers dl taratura
Swiss Cafibration Service

Accreditation Mo SCS 0108

Certificate No: CO2450V3-1011_Maris

CALIBRATION CERTIFICATE

Calibration Equipmant used (MATE crilical for cafibration)

Objoct CD2450V3 - SN: 1011
Catbraaion procacurs(s) QA CAL-200v6

Calibration procedurs for dipoles in alr
Calnraution dab March 11, 2015

Thin calamtion cerificate documarnis the Irsceabilty bo nafional standards, which rediize the physical urds of measuromoras (1)
The measiresnts and the uncestsnies with conlidence probabslity arm gren on the folowing pages and am par of tha cortificass,

Al cabraions fave boen comducted in tha dosed laboratdry iy emironmant lempesauns (22 5 3)°C and humidly < T0%.

| Primary Sandards |ios Cad Datn (Cartiicatn ho.) Schadulad Callbration
Fower molar EPM-L42A GBATAROTOL O7-Oct-14 (e, 217-02020) Oel-15

Powar sensor HP 84814 USITEETES O7-Ooct-14 (Mo, 217-02020) oo-15

Power sersor HP 84814 YN0 T OF-Oct-14 (Mo 247-02021) Oet-15

Faferance 10 dB Anenuasor SM: 50472 /0BX2T  OO-Apr-1d (No. 217-01821) Apras

Probe ERIOVE SN; 2336 F1-Dac-14 (Mo, ER3-2336_Docid) Dee-15

Frobe HI0VE SN: BOGS ¥1-Doc-14 (Mo, HI-0005_Dactd) Dec-15

DAES EN: THT 12-5ep-14 (Mo, DAS4-THI_Sepld) Sop-16

Secongary St (=1 Chisck Male fin house) Sehechled Chick
| Power moter Agilert 441068 SM: GEUR4P01E1 05-Det-40 (in house chack Sep-14) in house check: Sep-16
Povar sotisos HP F44124 SH: UISIR4RS102 05-Jan-10 [in house chack Sap-14) in hotssa check: Sep-16

Powr sénaos HF B262A SN: USIT205507

Hetwork Analyzer HP BTLIE USITaaaan
AF gena'alor AAS SMT-06 SH: Ex22EIm
b
Cakbmbed by: Clawde Leubder
Approvd by Kaljn Pokovic

-0ct-0% (in housa cheok Sop-14)
1B-Oct-01 (in houss chack Oct-14)
2T-Aug-12 {in housa chack Oo-13)

Funotion
Laboratory Techniclan

Tachnical Managor

in house chede:  Sop-16
W house chack: Ocl-15
i house check: Det-16

Signatura |

W2y

AL

lasust March 11, 2015

This ceibristion cerficate shall nol ba reproduced axcegd in kull withoul wiitien approval of the Iabomiory

Cartifican Mo: CO24500M3-1011_Marts
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Calibr"tion Laboratory of _g‘fw-' §  Schwelzerischer Kallbrierdienst
Sd‘ll‘f"l_q & Pariner % ¢ Service sulsse délalonnage
Engeering AG —_— g Servizio svizzero di taraturs
Zeugha Ystrasee 43, 3004 Zurich, Switrerand ‘f“wﬁag Swiss Callbration Service
Acoredif® by tha Swess Accreditalion Senvice [SAS) Accreditation No.: SCS 0108

Tha Sw ISt Accreditation Service (s one of the signatories to the EA
Muiltiiat®™ Agreemant for the recognition of calibralion cartificates

Referefees

1) ANSI-CE3,18-2011
kmarican National Standard, Methods ol Measureman! of Compatibility between Wireless Communications
Devices and Hearing Aids.

Method Applied and Interpretation of Parameters:

»  Coontinale Sysiem; 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 nomal to the other axes.
n coincidence with the standards [1], the measurement planes (probe sensor center) are selacied to be at a
digtance of 15 mm above the top metal edge of the dipale arms.

s Measuremen! Conditions; Further details are available from the hardcopies at the end of the cenilicate. All
figures stated in the cerdificate are valid at the frequancy indicated, The loraard power 1o the dipole connector
= set with a calibrated powar meater connected and monitored with an auxiBary power meter connected to a
directional coupler. While the dipole under iest s connecied, the forward power s adjusted to the same level.

= Antenna Positfoning: The dipole is mounted on a HAC Test Arch phantom using the matching dipole
pasitionar with the arms horizontal and the feeding cable coming from the floor. The measuremants ang
performed in a shielded room with absorbers anound the setup to reduca the reflections.
It is verified before the mounting of the dipole under the Test Arch phantom, thal its amms are perectly ina
line. It is installed on the HAC dipole positioner with s arms parallel below the diglectric reference wire and
able to move elastically in vertical direction without changing Bs refative position to the top center of the Tast
Arch phantom, The vertical distance 1o the probe is adjusted after dipole mounting with a DASYS Surdace
Check job. Before the measurement, the distance between phaniom surface and proba tip is verfied. The
proper measurement distance is selected by choosing the matching section of the HAC Test Arch phantom
with the proper device reference point (upper surface of the dipole) and the matching grid reference point {lip
of tha probe) considering the probe sensor offsel. The vertical distance to the probe is essential for the
BCCUACY.

= Feed Point Impedance and Refum Loss: These paramelers are measured using a HP B753E Vector Metwaork
Analyzer, The impedance is specified al the SMA connector ol the dipole. The influence of reflections was
eliminating by apphing the averaging function while mewving the dipole in the air, at laast 70cm away from any
obstachkes.

*  FE-figid distritution: E field is measured in the x-y-plane with an isotropic ER3D-lield probe with 100 mW
forward power to the antenna feed poinl. In accordance with [1], the scan area ks 20mm wide, its kength
exceeds the dipoka arm langth (180 or 80mm), The sensor conter is 15 mm (in Z) above the metal top of the
dipole arms. Two 30 maxima are available near the end of the dipole arms. Assuming the dipole arms ara
perfectly in one ling, the average of these two maxima (in subgrid 2 and subgrid B) is detarmined o
compensale for any non-paraliality to 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 plane above
the dipole surlace.

The reported uncertainty of measuremeant is stated as the standard uncerainty of measurement multiplied by the
covarage factor k=2, which for a normal distribution corresponds to a coverage probabidlity of approximalely 95%.
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Mea =urement Conditions
I?_AB‘F systerm configuration, as far as not given on page 1.
DASY Version DASYS V5288
" Phantom HAC Test Arch
" Distance Dipole Top - Probe Center 15 mm
i Sean resolution dx, dy = 5 mm
’Fuquam:'.r 2450 MHz + 1 MHz
Trp«l_n power drift < 0.05 dB
Maximum Field values at 2450 MHz
E-field 15 mm above dipole surface condition Interpolated maximurm
Maximum measured above high end 100mW input power B8.6V/m = 38.94 dBV/m
Maximum measured above low end 100mW input power 84 4V/m = 38.52 dBV/m
Averaged maximum above arm 100mAY input power B86.5V/m £ 12.8 % (k=2)

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters

Frequency Return Loss Impedance
l_.?z&ﬂ MHz 17.2dB 5450+ 1390
| 2350 MHz 29.4 dB 53.4 01+ 0.7 0

2450 MHz 281 dB 5290+ 280

2850 MHz 363 dB 5150 -04 0

2650 MHz 18.0 dB 61.5 1 + 8.0 2

3.2 Antenna Design and Handling

The calibration dipole has a symmetric geomedry with a buill-in two stub matching netweork, which leads 1o the

enhanced bandwidth.

The dipolé is built of standard semirigid coaxial cable. The internal matching line is open ended. The antenna is

tharefore open for DC signals,

Do not apply force to dipole arms, as they are liable 1o bend. The soldered connections near the feedpoint may be
damaged. Afler excessive machanical stress or overheating, check the impedance characterstics 10 ensure that tha

internal matching network is not atfected,

After long term use with 40W radiated power, only a slight warming of the dipole near the feedpoint can be measured,

Cenificate No: CO2450Vv3-1011_Maris
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Impndﬂ“':“ Measurement Plot
11 far 20819 17:36137
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DASY SE-field Result

Dute: | 1.03.2015
Test Lot Meatony: SFEAG Lab2
DT FUE Dipale 2450 MEz; Type: CD2450V3; Serinl CD2450V3 - SN: 1001

Comme*ienton System: U0 - CW ; Fregquency: 2450 MHz
Mediu™ farareters used: 6 = 0 Sfm, ¢, = 1; p = 1000 kgim'
Phanjof M ection: RE Section

Measurehent Stondard: DASY S (TEELTEC/ANSI CA3,19-2011)

DASY SICen(iguration:

robe: ERIDVE - SM2336; ConvF(1, 1, 1); Calibrated: 31,12.2014;
lensor-Surface: [Fix Surface)

Hectronics: DAES Sn7E1: Calbrated: 12.09.2014

Fhantom: HAC Test Arch with AMCC; Type: 50 HAC PO BA; Serial; 1070
DASYS2 52,8 B(1222); SEMCAD X 14.6.10{7331)

- s & & @

Dipole EField measurement @ 2450M HuE-Scan - 2450V Hz d=15mm/Hearing Ald Compatibility Test (41x181x1):
Interpoldated grid: de=0,5000 miw dy=0.5000 num

Device Reference Podar; 0, 0, 6.3 mm

Reference Value = 79,66 Ving Power Drft = 000 dB

Applied MIF = (0,00 dB

RF nudio interfercnce level = 38,94 dBV/m

Emission category: M2

MIF scaled E-field

Grid 1 M2 Grid 2 M2 Grid 3 M2
38.23 dBV/m |38.52 dBV/m | 38.45 dBV/m
Grid 4 M2 Grid 5 M2 |Grid 6 M2
38.15 dBV/m (38,44 dBV/m |38.4 dBV/m

Grad 7 M2 Gridl B M2 Grid 3 M2
38.7 dBV/m |38.94 dBV/m |38.87 dBV/m

0 dB =B3.55 Vim = 38.94 dBV/m
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