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References

[1] ANSI-CE3.19-2006
American National Standard for Methods of Measurement of Compatibility between Wireless
Communications Devices and Hearing Aids,

(2] ANSI-CE3.19-2007
American National Standard for 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 dipale arms. z-axis is from the basis of the antenna
{mounted on the table) towards its feed point betweaen the two dipole arms, x-axis is normal to the other
axes. In coincidence with the standards [1, 2], the measurement planes (probe sensor center) are
salected o be al a distance of 10 mm above the top 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 cerificate are valid at the frequency indicated. The forward power to the dipole
connector is set 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 torward power is
adjusted to the same level.

= Anfenna Posifioning: The dipole is mounted on a HAC Test Arch phantom using the matching dipole
positioner with the arms horizontal and the feeding cable 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 lina. |t is installed on the HAC dipole positioner with its arms parallel below the dielectric referencea
wire and able to move elastically in vertical direction without changing its relative position to the tap
center of the Test Arch phantom. The vertical distance to the probe is adjusted after dipole mounting
with a DASY4 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 matching section of
the HAC Test Arch phantom with the proper device reference peint (upper surface of the dipole) and the
matching grid reference point (tip of the probe) considering the probe sensor offset. The vertical
distance to the probe is essential for the accuracy.

= Feed Poinl Impedance and Relurn Loss: These parameters are measured using a HP 8753E Vector
Metwork Analyzer. The impedance is specified at the SMA connector of the dipole. The influence of
reflections was eliminating by applying the averaging function while moving the dipole in the air, at least
¥0cm away from any abstacles,

s E-field distribution: E field is measured in the x-y-plane with an isotropic ER3D-field prebe with 100 mw
forward power to the antenna feed point. In accordance with [1, 2], the scan area is 20mm wide, its
length exceeds the dipole arm length (180 or 90mm). The sensor center is 10 mm (in z) above the top
of the dipole arms. Two 30 maxima are available near the end of the dipole arms. Assuming the dipole
arms are perfectly in one ling, the average of these two maxima (in subgrid 2 and subgrid 8) is
determined to compensaie for any nen-paralielity ta the measurement plane as well as the sensor
displacememt. The E-field value stated as calibration value represents the maximum of the interpolated
3D-E-field, 10mm above the dipole surface.

s H-field distribution; H-field is measurad with an isotropic H-field probe with 100m\W forward power to the
antenna feed point, in the x-y-plane. The scan area and sensor distance is equivalent to the E-field
scan. The maximum of the field is available at the center {subgrid 5) above the feed paoint. The H-field
value stated as calibration value represents the maximum of the interpolated H-field, 10mm above the
dipole surface at the fesd point,
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1. Measurement Conditions
DASY system canfiguration, as far as not given on page 1.

DASY Version DASY4 V4.7 BBO

DASY PP Version SEMCAD V1.8 B186

Phantom HAC Test Arch SD HAC P01 BA, #1070

Distance Dipole Top - Probe Center 10 mm

Scan resolution dx, dy = 5 mm area = 20 x 890 mm
FFrequency 1880 MHz = 1 MHz

Forward power at dipole connector 20.0 dBm = 100mW

Input pewer drift < (.05 dB

2. Maximum Field values

H-field 10 mm above dipole surface condition Interpolated maximum

Maximum measured 100 mW forward power 0.470 A/m

Unecertainty for H-field measurement: 8.2% (k=2)

E-field 10 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100 mW forward power 137.9 Wim
Maximum measured above low end 100 mW forward power 135.3 V/m
Averaged maximum above arm 100 mW forward power 136.6 Vim

Uncertainty for E-field measurement: 12 8% (k=2)
3. Appendix

3.1 Antenna Parameters

Frequency Return Loss Impedance

1710 MHz 26.2dB { 50.8 + j4.9 ) Ohm

1880 MHz {19.5d8B (45.6 + j9.1 ) Ohm
11900 MHz 19.6 dB (48.9 +{10.0) Ohm
| 1950 MHz 26.0dB {51.9 +]4.8 ) Ohm
| 2000 MHz |21.6dB (43.0 + 3.3 ) Ohm

3.2 Antenna Design and Handling

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

The dipole is built of standard semirigid coaxial cable. The internal matching line is open ended. The antenna is
therefore 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 internal matching network is net affected.

After long term use with 40W radiated power, only a slight warming of the dipole near the feedpoint can be
measured.
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3.3 Measurement Sheets
3.3.1 Return Loss and Smith Chart
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3.3.2 DASY4 H-Field Result
Datef Time: 150720008 17:51:43

Test Laboratory: SPEAG Lah 2
DUT: HAC Dipole 1880 MHz; Type: CDISSOY 3; Serial: 1122
Commumnication System: CW: Frequency: 1850 MHz: Duty Cycle: 12
Medium parameters used: o =0 mho/m, &, = 1 p=1 kg/m’
Phantom section: RF Section
Measurement Standard: DASY 4 (High Precision Assessment)
DASY S Configuration:
s Probe: HADWVG - SN6OG5: - Calibeated: 22,12,2008
e Scnsor-surfaces{Fx Surface)
¢ Blecronies: DAES Sn78 | Calibrated: 200022009
*  Phantom: HAT Test Arch with AMCC: Type: SD HAC POI BA: Seral: 1070
e Measurement SWo DASYY VAT Build 80 Postprocessing SW: SEMUALDL V18 Build 186

H Scan - measurement distance from the probe sensor center to CD1880 Dipole =
10mm/Hearing Aid Compatibility Test (41x181x1):

Measurement grid: dx=3mim, dy=3mm

Muasimun valoe of peak Total fickd = 0,470 Afm

Probe Modulaton Factor= |06

Previce Reference Point; GLO00, 0,000, -6 30 mm
Reterence Yalue = 0,49 Afm; Power Daft = -0.024 JdB

Hearing Aid Near-Field Categoryv: M2 (AWF (0 dB)

Poak H-ficld m Arm

Ciradl 1 Cirkd 2 Cirid 3
0413 428 402
M2 M2 3

Cirsil 4 Cirad 5 Cired £
0454 0.470 0.440
M2 M2 M2

Cotach 7 Cirnel & Crenel B
0416 0434 403

M2 M2 M2
0 |II|I|II
(RO
| o0 |
| |
AT
N
1.8
145

0dB =0470MAm
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3.3.3 DASY4 E-Field Result

Dt Time: 13072008 124552

l'est Laboratory: SPEAG Lah 2

DUT: HAC Dipole 1880 MHz; Type: CDISS0V 3: Serial: 1122
Commumication Systen: CW! Frequency: 1850 MHz: Doy Cyele: 12
Medium parameters used: o = 0 mhodm, &= 1 p = 1000 ke/m'
Plaanmtom section: RE Section

Measurement Standard: DASYH (High Precision Assessment)

DASY S Configuration:
o Probe: ERIDVE - SN2336; ConvFi L 1, 1 Calibraed: 22,1 22008
s Seasor-surfade: {Fix Sarface)
s Eleciromes: DDALD Syl Calibrated: 20002, 2000
= Phantom: HAC Test Arvch with AMOC Tyvpe: 50 HAC PO BA Serial: 1070

o Measorement SWo DASYS VAT Build 8t Postprocessing SW SEMOAD, VL8 Build 146

£ Scan - measurement distance from the probe sensor center to CD1880 Dipole =
10mm/Hearing Aid Compatibility Test (41x181x1):

Measurement grid: dx=5%mm, dy¥=5mm

Maxinmum value of peak Towal Geld = 1379 Vim

Probe Maodulation Factor = 1.00

Device Reference Poine 0,000, (L000, <630 mm

Reference Value = 1357 Vi Power Drifl=-0.012 dB

Hearing Aid Near-Field Category: M2 (AWF (0 dB)

Peak E-ficld in Vim

Grid 1 Girid 2 Cirid 3
133.6 1353 1267
M2 M2 h2

Cirud 4 Grid 5 Girid &
LRI 915 #5.0
M3 M3 M3

Carigd 7 Caricd & G 4
134.3 137.9 128.7

M2 M2 M2
I:1E.|-: on r 1
! |
1:51 I
|
= |
|
B 1EF
457
Rt

HdB = [37.9%/m
4. Additional Measurements
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4.1 Measurement Conditions

DASY system configuration, as far as not given on page 1,

DASY Version DASY4 V4.7 BEO

DASY PP Version SEMCAD V1.8 B186

Phantom HAC Test Arch S HAC PO1 BA, #1070
Distance Dipole Top - Probe Center 10 mm

Scan resolution de, dy=5mm area.= 20 x 90 mm ]

Frequency

1730 MHz = 1 MHz

Forward power at dipole connector

20.0 dBm = 100mwW

Input power drift < 0.05dB
411 Maximum Field values
H-field 10 mm above dipole surface condition interpolated maximum

Maximum measured

100 mW forward power

0.487 A/m

Uncertainty for H-field measurement: 8.2% (k=2)

Averaged maximum above arm

-I.E-fiekd 10 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100 mW Torward power 151.6 Vim
Maximum maasurad above low end 100 mW forward power 1452 Vim

A 100 mW forward power 148.2 Vim

Uncertainty for E-field measurament: 12.8% (k=2)
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4.1.2 DASY4 H-field result
Date/Timie; 15072009 [8:05:29

Test Laboratory: SPEAG Lab 2

DUT: HAC Dipole 1880 MHz: Tyvpe: CDISS0Y 3; Serial: 1122
Communication System; CW, Frequency: 1730 MHz: Duty Cyele: 1]
Medium parameters used: o = O mbo/m, = 1 p= | ke/m’

Phantom section: RF Section

Measurement Standard: DASY S (High Precision Assessment )

DASY 4 Configuration:
= Probe: HADVG - SMO06S5; ;. Calibeated: 22173 3000
*  Sensor-Surface: (Fx Surface)
*  Llectromes: DAES 5078 | Calibraved: 2000022009
= Phanony HAC Test Avch with AMOC, Type: S0 HAC PO BA; Serial: 1070

e Measurement SWo DASY4 VAT Build 50 Postprocessing SW, SEMUADL, VL8 Buld 186

H Scan - measurement distance from the probe sensor center to CD1880 Dipole =
10mm @ 1730 MHz/Hearing Aid Compatibility Test (41x181x1):

Measurement 2rids dx=5mim. dy=3mm

Maximum value of peak Towl Oeld = 04587 Adm

Probe Modulation Factor= .00

Device Beference Point 0,000, 0,000, -6.30 mm

Reference Value = 0.518 Adm: Power Drilt = (L0 dB

Hearing Aid Near-Field Category: V2 (AWEF (0 dB)

Peak H-Neld in Adfm

Gt 1 Grid 2 Girid 2
{410 {L426 {401
M2 M2 M2

Cirtel 4 Cirid 5 Lirid 6
0.467 (.487 456
2 M2 M2

Cired 7 Cirid B Caridd
0.412 1431 (h402
M2 M2 M2

(14
g M

dB = 0.487A/m
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4.1.3 DASY4 E-field result
DraeTame: 15072009 12:537:16
Test Laboriatory: SPEAG Lab 2

DUT: HAC Dipole 1880 MHBz: Type: CDIRS0Y 3; Serial: 1122
Communication System: OW: Freguency: | 730 MHz; Duty Cyele: 121
Medium parameters used: o =0 mho/m, g = 1; p = 1000 kg/m'
Planitom section: BF Section

Measurement Standard: XASY S (High Precision Assessment)

ASYS Configuration:
o Probe: ERFDVE - 5N2336; ConvFil. 1. 1) Calibrated: 22:12.2008
s Sepsor-Surface: (b Surface)
= Electromics: DAL Sa78 1 Calibrated: 205022000
*  Phamesn: HAC Test Arch with AMOC: Type: 35 HAC POT BA; Sexial: 10710

= Measuremen) SW DASY4 VAT Build 8t Postprocessing SW: SEMOUADCV LS Build 156

E Scan - measurement distance from the probe sensor center to CD1880 Dipole =
10mm @ 1730 MHz/Hearing Aid Compatibility Test (41x181x1):

Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Tokal field = 151.6 Vim
Probe Modulaton Factor = 1.00

Lrevice Reference Point: £.0000, (.000, -6.20 mm
Reterence Value = 17005 Vim; Power Diift = 0,006 dB

Hearing Aid Near-Field Category: M2 (AWF O dB}

Peak E-fiedd i Vim

Ciridl 1 Girid 2 Garid 3

143.1 145.2 135.9
M2 M2 M2

Grid 4 Grid 5 Grid &
102.1 134 a5
L5 ) 1 M3
Grigl 7 Girid § Cirld &
147.8 151.6 1402

M2 M2 M2
om0 r 1
=1

|

B i
ST
b B
LR d

DdB =151 .6¥Vm
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