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Referonces

1l

ANSIHCEI.15-2006
American National Standard for Methods of Measurement of Compatibility between Wirelass
Communications Devices and Hearing Aids.

Mathods Applled and Interpretation of Parameters:

Coordinate System: y-axis is in the direction of the dipole arms. z-axis s from the basis of the antenna
{maunied on the table) towards its feed point between the two dipala arma. x-axls is noemal o the other
aves. In coincidence with standard (1], the measurement planes (probe sensor center) are selected o be at
a distance of 10 mm above the 1op adge of the dipols arms,

Measurement Condilians: Further dedails are availabds from the hardcopies at the end of the cerlificate. Al
figures stated in the certificats are valid at the frequency indicated. The forward power 1o the dipole
connector is set with a calibrated power meter connected and mankitared with an auxifiary power matar
conrecied to a directional coupler, Whils the dipole under tes! [s connected, the forward power is adjusted to
the same |evel,

Antenna Postioning: The dipole is mounted on a HAC Test Arch phantom using the malching dipole
positionar with the arms honzontal and the feading cable coming from the fisor. The measurements ara
pedormad ina shislded room with absorbers arcund the setup to reduce the reflactions.

Itis vavified before the mounting of the dipole under the Test Arch phantam, that i arms are perfectly in a
line. It is installed on the HAG dipole positionar with its arms paraliel beiow the dislectric reference wire and
abie 1o move alastically in vertical direction without changing its redative position to the lop cantor of the Tast
Arch phantom, The vertical distance Io the probe is adjusted after dipale maunting with a DASY4 Surface
Check job. Befora the maasuramant. the distance between phantom surfsce and probe tip is verified. The
proper measurement distance is selecied by choosing the matching section of the HAC Test Arch phantom
with the proper device referance point (upper surface of the dipole) and the matching grid refarence point (tip
of the probe) considering the probe sensor offsel. The vertical distance fo the probe is essential for the
BCCUFACY,

Feed Point Impedance and Refurn Loss: These parameters are measured using & HP B753E Vector
Metwork Analyzer. The impedance is specifiad at the SMA connector of tha dipole. The influence of
reflactions was sliminaling by applying the averaging function whiée moving the dipole in Ihe air, at least
TOcm away from any obstackes

E- fisld distribubion: E fieid is maasurad in the x-y-plane with an isotropic ER30-fietd probe with 100 mW
forward power (o the anienna feed poinl In sccordance with [1], ihe scan area is 20mm wide, iis
axcaads the dipole arm length {180 or 90mm), The sensor canter is 10 mm (in z) above the top of the dipole
arms. Two 30 maxima are avadable néar the end of the dipole amts. Assuming the dipole arms are parfectly
in one lina, the average of these two maxima (in subgrid 2 and subgrid 8) is delermined to compensate for
any non-parallality o the measurement plane @5 well as (he sensor displacement. The E-field vafue statad a5
calibeation value reprasents the masimum of the Interpolated 30-E-feld, 10mm above the dipole surface.

H-figdd giatribution: H-field 18 measured with an sotropic H-field proba with 100mW forward power to the
antenna fead poinl, in the x-y-plane. The scan area and sensor distanca s equivalan to the E-field scan. The
maximum of the field ks availabée at the center (subgrid 5) above the feed point. The H-field vaive stated as
calibration value raprésents the maximum of the interpalated H-field, 10mm above the dipole surface al the
foad poant.

Certificate Mo; CDE35VI-1011_NovoT Page 2ol 6
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1 Measurement Conditions

DaSY system configuration, as far as not given on page 1.
DASY Version DASY4 V4.7 B5S5
DASY PP Varsion SEMCAD V1.8 B178
Phantom HAC Tesl Arch S0 HAC P01 BA, #1070
Distance Dipole Top - Probe Center 10 mm
Scan resclution dx, dy=5mm area = 20 x 180 mm
Frequency 835 MHz £ 1 MHz
Forward power at dipole conneclor 20.0 dBm = 100mW
Input powar drift <0.05dB
2 Maximum Field values
H-figld 10 mm above dipole surfacs condithan ntarpolated maximum
Madmum measured 100 mW forward power 0.458 Alm
Uncertainty for H-field measurement; 8.2% (k=2)
E-field 10 mm above dipole surface condition Interpolated maximum
Maximum messured above high end- 100 mW forward power 167.1 Wim
Maximum measured above low end 100 mW forward power 160.1 Wim
Aversged maximum above anm 100 mW forward power 163.6 Vim
Uncertainty for E-field measurement: 12.8% (k=2)
3 Appandix

3.1 Antenna Parametors

Fraquency Retumn Loss Impedanca

800 MHz 16.2dB (428— 126 ) Ohm
B35 MHz 26.3dB {51.2 + j4.8 ) Ohm

800 MHz 16.5 dB { 56.7—[14.6 ) Ohm
950 MHz 19.8 4B {438+ 7.4 ) Ohm

B0 MHz [168.3dB { 50.3+ j15.5) Ohm

3.2 Antenna Design and Handling

T calibration dipcla has a symmatric geometry with @ bulli-in two stub malching network, which leads to the
enhancad bandwidth.

The dipole s bult of standard semirgld coaxial cable. The intemal matching line i open ended. The antenna is
therafors open for DC signals;

Do not apply force to dipole arms, as they are keble io bend, The soldered connections nesr the feedpoint may be
damaged. After excessive mechanical siress or overheating, check the impedance characierisics to ensure that the
internal matching netwosk is not affected.

ﬂfturlmr:lmm Lise with 40W radiated power, only a slight warming of the dipole near the feedpoint can ba
measured.

Cortificate No: CDBISVI-1011_NovD7 Page 3 of 6
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3.3 Measurement Sheots
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3.3.2 DASYS H-feld resul

Dhate Tome: O7.11.2007 1.3:08:55

Teut Laborujory: SPEAG Loab 2

DUT: HAC-DHpoale 835 MHz Type: CDEISV: Serial: 1011
Commumication System: CW,, Frequency: 835 Mz Duty Cyele; 12
Medium parametens ped: o= O mbo'm, &, = I p= | kg'm’
Phantam section: H Dipake Section

Mesasroment Stamdard; TXASY4 [High Preciton Asscssment)

DASYS Conligarntion;

M Seun - Seousr Center 1imm ahove CDRAES DipoleHearing Ald Companibility Test (41x361x0 )

Probe: HIDWV6 - SHE06S, Calibreied: 27, 123006

Sonsor-Surface; (Fix Surfaec)

Electronice DAES Sa781; Calibrated: 02.10.2007

Phamom: HAC Test Archkwith Coil: Type: SDHAC PO BA; Serial: 1070

Messirement SW: DASYS, V47 Budld 55; Postprocesing SW: SEMCAD, V1.8 Buaild 176

Measuresnent grid: dow=Simm, dy=Fmm

Maximm: value of peak Total feld = 0438 A'm
Frobe Modulaton Factor = 1.00

Device Reficrence Potne: 0,000, 0,000, 354.7 mam
Reference Vialue = 04584 Afpi; Power Dy = 0.007 dB
Hearing Ald Near-Field Category: M4 (AWF O dBj

Peak H-field in Afm

Giried | Cerid 2 Lird 3
370 A | A Npa | G M
Corid 4 Cnd 5 Gral &
D418 M | 0LA5E M4 | 0442 MA
Cirid 7 Corld & Gl 9
0373 M | 0400 M4 | 0T84 M4

420

S rd

-In.a

[ dB = LASEAm
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133 DASY4 E-Fiald rasult
DateTome: 07, 11,2007 14:04:24

Tew: Laboratory: SPEAG Lab 2

DLUT: HAC-Dipole 338 MEx; Type: DEISVI; Serinl: 1011
Communization Sysiem: CW; Froquetcy: 835 MHx, Duty Cycle: 121
Medium poraometens used: ¢ = 0 mhofm, g = 1 p = 1000 kg/ny’
Meamremem Siandard: DASY4 (High Precioom Asscssment)
BASYY Conflguration:

+  Probe: ERIDVE - SNI336; ConnEil, 1, 1); Calibrated: 27,12.2006

s Sensor-Surfice (Fix Surface)

#  Electronios: DAES So78 1 Calibeated: 02102007

»  Phanioem: HAC Test Arch with Codl: Tvpe S HAC PO BA: Serial: 1070

s Messurement SW DASYS, V4.7 Bulld 55, Poutprocessdng SW: SEMCAD, VIS Biald |76

E Sein - Sentor Center 1inm above CDE3S Dipole/Teering Ald Compatibility Tear (4136021}
Meammrement g, de=Som, dy-=Smm

Manmuen value of peak Total feld = 167.1 Vim

Probe Modulation Factor = 100

Device Referonce Point: 0,000, 0,000, 354.7 mm

Heferesee Value = 1006 Vim, Polwer [ieift = 0,012 40

Hearing Abd Near-Field Category: M4 (AWF 0 di)

Pk E-fleld in Yim

Giriat 1 Cingd 2 Clod 3
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Grid 4 Crid 5 G &
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Reforonces

{1l ANSI-CE3 189-2006
Amarican Mational Standard for Mathods of Measurement of Compatibility between Wireless
Communications Devices and Hearing Alds.

Mathods Applied and Interpratation of Parameters:
» Coordinate Systam: y-axis is in the direction of the dipole arms. z-axis is from the basés of the antenna
{mounted on the table) towards its feed point between the twa dipole arms. x-auis i normal 1o the other
axes. In coincidence with standard [1], the measurament pianes (probe sensor canter) ane salectsd o
be ot a distanca of 10 mm above the op edge of the dipole arms.

=« Measurement Condifions. Further details are available from the hardcopies at the end of the certificate.
All figures stated in the cerlificate are valid st the frequency indicated. The forward power to the dipola
connector is set with a calibrated power meter connecled and monliored with an auxillary power meter
connected o » directional coupler. While the dipale unider lest & connected, tha forward power is
adjusied to the same level.

s Antenna Positioning: The dipole is mounted on a HAC Test Arch phantom using the matching dipole
positionar with the srms horizontal and the feeding cable coming from the floor, The maasurements are
parformed in a shisided room with absorbers around the setup to reduce the reflections.

It iz varified bafore the mounting of the dipoie under the Test Arch phantom, that its arms are perfaclly in
@ line, It is instalied on the HAC dipole positionar with its arms parallel below the dislectric referance
wire and able (0 move slpstically in vertical direction without changing its relative position to the top
conter of the Test Arch phantom. The vertical distance o the probe is adjusied after dipole mouniing
with @ DASY4 Surfaca Check job. Befora the measuremant, the distance between phantom surface and
probe tip is vertfied. The proper measuremeni distance is sefecied by choosing the malching section of
thie HAC Test Arch phantom with the proper device reference point (upper surface of the dipola) and the
matehing grid reference point (ip of the proba) considering the probe sensor offsel. The vertizal
distance to the probe i essantial for tha accuracy.

=  Feod Point Impedance and Ralurn Loss: Thesa parameters are measured using a HP BT53E Vector
Network Analyzer. The impedance is specified al the SMA connector of the dipole. The influence of
reflections was sliminating by applying the averaging function while moving the dipble in the air, af loast
TOcm away from any chstades

« - field distribution; E fietd 3 measured in the x-y-plane with an isofropic ER30-field probea with 100 mW
forward power 1o the antenna feed point. In accoedance with [1], the scan area 8 20mm wide, ils ength
exceeds the dipale arm length (180 or 90mm), The sensor centar is 10 mm (in z) above the top of the
dipales arms. Two 30 maxima are avadable near the end of the dipole srms. Assuming the dipole arms
arg parfectty in one ling, the average of thess two maxima {in subgrid 2 and subgrid 8) is determined to
compenzate for any non-parallelity to the measurement plane as well a3 the sensor diaplacemant. The
E-field value stated as calibration value represants the maximum of the interpolated 30-E-field, 10mm
above the dipole surface.

s H-fleld distribution: H-field i measured with an Botrople H-field probe with 100mW forward power 1o the
antenna feed point, in the x-y-plane. The scan area and sensor distance is equivalent {o the E-field
scan. The maximum of ihe flald s avaiable at the canter (subgrid 5) above the feed polnt. The H-feld
value staled as callbration value represents the maximum of the interpolated H-flald, 10mm abave the
dipoie surface 81 the fasd point.

Corificate No: CO1BBIVI-1008_Novi? Faoe2of B
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1 Measurement Conditions
DASY systam configuration, as far as not given on page 1.

DASY Varsion DASY4 Va7 BSS

DASY PP Version SEMCAD V188178
Phantom HAC Tesi Arch S0 HAC P01 BA, #1070
Distance Dipale Top - Probe Canter 10 mm

Scan resolution dx, dy = 5 mm area = 20 x B0 mm
Frequancy 1880 MHz £ 1 MHz

Forward powar at dipole connector 20,0 dBm = 100mW

Input powar drift < 0.05 dB

2 Maximum Fiald values

H-fisld 10 mm sbove dipols surface condition Interpolated maximum
Maximum measured 100 m\W forward power 0.485 Alm
Uncertainty for H-fedd measurement: 8.2% (k=2)
E-field 10 mm above dipols surface condition Interpolated maximum
Maximum measunsd above high and 1040 mW forward power 1337 Vim
Maximum messurad above low end 100 mW forwand powes 1335 Wim
Averaged madmum above arm 100 mW forward power 1336 Vim
Uncartainty for E-field measurement: 12.8% (k=2)
3 Appendix
3.1 Antenna Parameters
| Frequency Retum Loss | Impedance
{1710 MHz2 222d8 [{523+)76)0nm
1580 MHz 20.5 dB (48.7 + 8.4 ) Ohm
1900 MHz 20748 (522 + 82 ) Ohm
1950 MHz 27.8 dB (524 + 3.4 ) Ohm
2000 MHz 19.2 d8 (43.7 + |8.2) Ohm

3.2 Antenna Design and Handling

The calibration dipole has a symmatric geometny with 2 Buill-in two stub matching netwerk, which leads to tha
enhanced bandwidth.

The dipole is built of standard semirighd coaxial cable. Th internal matching line is open ended. The antenna is
therefore open for DC signals,

Do not apply force 1o dipole arme, as they ans fiable to bend. The solderad connbctions near the fesdpoint mary
be damaged. After excessive mechanical stress or overhealing, check the impedance charactersiics io ensure
that the internal matehing network is not affectad.

mu::mmmmemmm.mbaummmngummmmwmmm
measuned.

Cortficata No: GO BE0VE- 1008 Novl 7 Paga 3of 6
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3,31 Return Loss and Smith Chart
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3.3.2 DASY4 H-Field Result
DeateTime: 08112007 11:0544

Test Laboratory: SPEAG Lab 2

DUT: HAC Dipole 1880 MHz; Type: CDIRS0VY; Serial: 1008
Conmmumication System: OW: Frequency: 1850 M Doty Cyele: 11
Modiam prrameters used: a ~ 0 mhoim, £ = 15 p = | kgim'

Phasitom sectiom: H Dipale Section

Momsarement Standard! DASY4 (High Precision Assesement)

DASY4 Configumtion:
&  Probe: HIDVS - SNB0GES: Calibraied: X7.12. 2006
o Seneor-Surface: (Fix Surface)
» |[Electronics DAES SaT81, Caliterated: 02, 10,2007
¢ [Mhaniom: HAC Test Arch with Coil; Type: 5D HAC POI BAC Serial: 1070
s Menmurement SW: DASY4. V4.7 Butld 55; Postprocessing SW: SEMUAD, V1.8 Baild 176

1 Scan - Bensor Center | fmns above COIAR0VE Dipole/Hesring Ald Compatihility Test (41 18121):
Memsurement gnd; de=Smm, dy»Smm

Maximun valise of pesk Totn| fleld « D465 Alm

Probe Modulmion Factor= 10§

Device Raferemee Potnt: 00000, 0,000, 3547 mm

Reference Value = 0.4%0 A/mg Power Brift = -0.001 46

Hearing Akl Newr-Field Categary: M2 (AWF 0 4B}

Peak H-ficld in Arm

Garld 1 Carid 2 i 3
0304 MU | 0428 M2 | 0415 M2

Gridd | Grids" | Geido
4% M2 | BLAES ME | 048] M2
Grd 7 Cirid & Cirld %
6,394 M3 | 8,423 M3 | 6409 M2

14.8

(rdi3 = 08654 m
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3.3.2 DASY4 E-Flold Result
Dpre T ime: 07112007 15.57:04

Tes Laboratory: SPEAG Lab 2

DHIT: HAC Dipole 1880 MHz; Type: CDISS0VI; Serial: 1008
Comnmumication Sysiens: CW; Freguenoy: 1880 MHz; Duty Cyele: 121
Medium parneiers psed: o~ 0 mbom, & = 15 p= 1000 kgm'
Phantom secton E Dipole Secthon
Measurement Menderd: DASYS (High Precision Asscssment)
DASY 4 Configurntion;

*  Probe ERIDVE - SN22E ConviFi 1, 1, 1} Calibraded: 27,12 2006

¢ Sensor-Surfoce: (Fix Sarface)

*  BFlecironics: DAES SnTR1; Calibrated: 02102007

¢ Phamom: HAC Test Arch with Coil; Type: SD HAC POT BA; Scral: 1070

#  Messsrement SW DASY S, VAT Build 55: Pouprocessing SW: SEMUALY, VLK Huld 176

E Scan - Senser Center 10mm shove CDIBSTY3 Dipole/Hearing Ald Compatibility Test (4118101 ) Mensarement
i d S, dhye St

Mazierom valee of peak Total Geld = 1337 Vim

Probe Modailstion Factor = 1 .00

Bevice Reforence Poipt (1000, 0,000, 3547 mm

Felerence Valoe = 1492 Vim: Power Ewift = 0,031 B

Hesring Ald Near-Fleld Category: M2 (AWF b dB)

Treak E-Feld in Vim

Ghd| [Cridi |ord:
p2aa Mz a2 | s
Grdd [Grids | cdde
R M PSOE M | 577 M3
Grid7  |Grds | ceide
1270 M2 | 1335 M2 | BosM2

‘IITMI r‘"‘

<).5%

4,52

-T.54

0dB = 133.7TV/m
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