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1]

ANS-CE3.19-2007
American Mational Standard for Methods of Measurement of Compatibility between Wirslass Communications
Devices and Hearing Alds.

Methods Applied and Interpretation of Parameters:

Coordinate System; y-axis is in the direction of the dipole arms. z-axis is fram the Dasis of the anlanna
imountad on the tabls) towards itz feed point belween the two dipals arms. x-axis is normal to the ather axes.
In coincidence with the standards [1], the measuremant planes (probe zensor center) are selecled o be at &
disianoe of 10 mm above the lop edge of the dipalz arms.

Measuremeant Conditions: Furthar datallz are available from the hardeopies at the and of the cedificate. All
figures stated in the cenificate ara valid at the frequancy ingicated, The forward power 1o the dipole comnactor
is sat with 2 calibrated power meter connected snd monitorad with an auxilizry power meter connected 10 &
directional caupler. While the dipole under test is cannected, the forward powear & adjusted to the same lavel,

Antenna Posliioning: The dipole is mounted on a HAC Tast Arch phantom uging the matching dipole positioner
with the arms horzontal and the {eading cable coming from the floor. The measurements ars perarmed in 5
shieldad raom with absorbers arcund the setup to reduca the reflections.

It iz verifiad before the mounting of the dipole under the Test Arch phantor, hat its arms are parfectly in a line.
It is instailed an the HAG dipole positioner with its arms parallel below the diglactric reference wire and able to
move elzstically in verical direction without changing its relative position to the top cenier of the Test Arch
phantom. Tha vertical distance Lo the probe is adjusted after dipele mounting with a DASYS Surface Check job.
Before fhe measurement, the dislance betwesn phantom surface and probe tip is verified. The proper
measurement distance is sslzclad by choosing the matching section of the HAG Test Arch phantem with the
proper device reference point {upper surface of tha dipole) and ihe matching grid reference paint (ip af the
prabe) canskdering the probe sansor ofiset. The vartical distance lo the probe is essential for the accurscy.

Faed Point Impedance and Return Loss: These parameters are measured using a HP 8753E Veclor Matwork
Analyzer, The impedance is specifiad al the SMA connector of the dipole. The influgnoe of reflaclions was
aliminating by apolying the averaging function while moving the dipole in the air, at least 70cm away from any
chstacles.

E-fiaid distribution: E field iz maasured in the x-y-plang with an isotrapic ER3D-field probe with 100 mWW forward
power fo the antenng fead poinl. In accordance will [1], the scan area is 20mm wide, its length exceeds the
dipole arm length (180 or S0mm). The sensor canter iz 10 mm (in z) above the top of the dipole arms. Two 30
maxima sre availabla near the end of the dipole arms. Assuming the dipole arms are perfectly in ana line. the
avarage of thess two maxima (in subgrid 2 and subgrid 8) is determined 1o compeansate for any non-parallelity
to the measuremant plane as wall as the sensor displacemant. The E-fiald valug stated as calibration valus
represents the maximum of the intarpalated AD-E-fisld, 19mm sbove the dipale surface.

H-field distribution: H-ield is measured with an isofropic H-field probe with 100mW forward power to the
antenna fesd point, In the x-y-plana. The scan ares and sensor distancs is aquivalant to the E-field scan. The
maximum of tha figld is availabie at the center (subgrid 5) above the tead point, The H-fiald value siated as
calibration value represents tha maximum of the interpolated H-fisld, 10mm above tha dipole surace &l tha
fead poinl.
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Measurement Conditions
DASY system configuration, as far s nat given on page 1.

DASY Version DASYS '— W5e.6.2
E:u:trapalmin::r! Advanced Extrapolation
Phantom | HAC Tesi Arch
gLs;?:rce Dipole Top - Probe e
Scan resolution dx, dy =5 mm
Frequency 835 MH=z 4 1 MHz
Fput power drift . < 0.08 dB

Maximum Field values

H-field 10 mm above dipale surface condilion interpolated maximum
kaximum messurad 100 mW input power | 0,465 &/ m = B.2 % (k=2)
E-fizld 10 mm above dipole surface ' condition Interpolated maximum
Maximum measured above high end 100 mW input powear 1636 %/ m
Maximum measured above low end 100 mW input power 166.1 V./m
Averagad maximum above &rm 100 mW inpul power 187.9 W/ m £ 12.8 % (k=2)

Appendix

Antenna Parameters with Head TSL
Frequency Return Loss Impedance
800 MHz 15.3 dB | 4250 -141j0
f35 MHz 24 4 dB 509 L} + 6.0 jo
800 MHz 15.9 4B 56.8 01 - 160 ji
Q&0 MHzZ 202 dB 49,540+ 220
450 MHz 18.3 dB | 6.0 € + 11,1 {2

Antenna Design and Handling

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

The dipalz is bullt of standard semirigid coaxial cable. The internal malching line is open anded. The antanna 15
tharefore open for DG signals.

Do not apply force o dipole arms, as they are liable 1o bend, The saidared connections near the fesdpoint may be
damaged. After excessive mechanical slress or averhaating, chack the impedanca characteristios to ansure that the
internal matehing network is not affected.

After long term use with 40W radiated power, only a sligh warming of the dipole near the teedpoint can ba maasured,
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Impedance Measurement Plot
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DASY4 H-field Result

Test Labortery: SPEAG Lub2

DUT: HAC-Dipole 835 MHz: Type: CDE35V3; Serial: CDE35V3 - SN: 1114

Communication System: CW: Irequency: 533 Mz

Medium parameters used: 6 = 0 mho/m, = Lip=1 kel

Fhantom ==ciion: BRF Section

Messprement Standard: DASYS (IEELIBEC/ANST CA3.19-2007)

LASY Configurution:

s Probe: HADWS - SHGE0GS; ; Calibrated: 2912200110

& Sensor-Surfaee: (Fix Surface)

s Electronics: DAES SnTE1; Calibraged: 200042011
«  Phantom: HAC Test Arch with AMCC; Type: S0 HAC PO BA: Serial: 1070
o DASYSZ SE6HAEZY SEMOCAD X 14.4.5(3634)

Tty Time: L5, 012001 €053 10

THpele H-Field measurement @ 835MHe/-5can - $35M Hz d=T0mm/Hearing Aid Compatibilily Test (d1x361x1)

Measurement grid; dx=3mm, dy=5mm

Musimen value of peak Toral ficld = 0,465 Afm

Probe Modulation Factor = 1000
Mevice Reference Point: 4, 0, -6.3 mm

Felerence YWalue = 0,492 Afm; Power Dirift = 0,01 dB
Hearing Aid Mear-Ficld Category: M4 (AWEF 0 dB)

Peak H-field in Adm

il

Cirid 1 Cirid 2 Cirid 3
0.351 01.406 0.388
M4 M4 M4
Grid4  |Grd5  |Grid 6
0430 |0.465  |0.449
M4 M4 M4
Grid 7 Grid &  |Grid @
0.386  [0.419 0.403
M4 M4 M4

040 = D.461AMm
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DASY4 E-field Result

DaeefTime: 13112011 16:45:54
Test Lahoratory: SFEAG Lah2
DUT: HAC-Dipole $35 MHz; Type: CDB35V3E; Serial: CDBIFV3 - Sh: 1114

Clammunication Systeny: CW; Frequency: 835 MHz

Medium parameters used: o = 0 mha/m, 5 = 15 p= 1000 kafm
Phantom section: BF Section

Measurement Standard: DASYS (IEEENLCIANST C63.19-2007)

DAEY Configuration:

Frobe: ERADYE - SM2336: ConvEl, 1, 1k Calibrated: 29, 1220040
*  Sepsor-Surfaoc: (Fix Surface]
v LElectronics: TPAES SnT81; Calibrated: 20004.201 1
e Phanton: HAC Test Arch with AMOC; Type: ST HAC POL BA; Serial: 1070
 DASYS?ATA2452) SEMCAD X 14.4.5(3624)

Dipole E-Field measurement & S33MHz/E-Sean - $35MHz d=10mm/Hearing Aid Compatibility Test i41x361x1)

Measurement grid; dx=3mm, dy=3mm

Muimuem value of peak Toral ficld = 1686 Vim

Probe Modulstion Factor = 1,000
Device Reference Point: 0, 0, -6.3 mm

Felferenee Yalue = 1230 Wimg Power Dl = .02 dB
Hearing Aid Near-Field Category: Md (AWE 0 JB)

Peak E-ficld in Vim

Grid 1 G 2 Grid 3
162.7 169.6 163.7
WS B \SE; \Y )
{Grid 4 Grd 3 |Grid &
83.294 89,694 88.0927
M4 M4 M4
Grd 7 Grid 8 Grd 9
154.3 166.1 164.3
WSE M4 M4

0 dB = 169,6Vim
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