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Calibration Laboratory of i e, Schweizerischer Kalibrierdienst

Schmid & Partner SN Barvice suisss Télalonnage

Engineering AG 2 - Servizio svizzero oi taratura
Itughagullilﬁ:'?a. B004 Zurich, Switzerland ?ﬁﬂ- Swiss Calibration Service
Accredited by the Swiss Accredialion Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signataries to the EA
Multilateral Agreement for the recognilion of calibration certificales

Cliant

Certtiicate No: CDBIEVI-1011_Novii

[CALIBRATION CERTIFICATE

Otfesct CDB3sVI - 8N: 1011

Calbration procadurels) QA CAL-20VE - 2
w pwmm ﬁr mh Hr

Casliration date; MNovember 08, 2011

This cairation carificale dosuments he racaability b national standands, which realize the physical units of measurements (S1).
The measurements and the uncerfantes with confidance probabdty are given on the following pages and are part of the cerificate.

Al calibraffons have béen conducted i the closed laboralory faclity: erdronment températune (22 = 37°C and humidity < 7%

Caloration Eqguipman used (M&TE crical for cabibration)

_Schetulesd Calbration
Oick12
Qet-12
Dee-11
D11
Apr-12

Scheduled Check

]

In house check: Oci-12
In house chack; Oct-12
Iy Pouse check: Oc-12
In ouse chack: Oct-12
In Fouse chack; Oct-13

Igsad: Mowernbar 8, 2071

:_Pﬁ_ma.y Standands D@ Cal Daby [Cortificate Mo
Powar rmgter EPR-4424 GBI74B0704 05Ot 11 {No, 217-01481)
| Poswar senscr HP B4B1A US3T2e2TES 05-0ct-11 § Mg, 217-01451)
Probe ER30DVE SN 2338 26-Dec-10 (No. ER3-2336_Decid)
Proti HIDWE SN 6065 £9-Chec-10 (No, H3-6066_Deo10)
DAE4 &M: 7B 20-Apr-11 (Mo, DAE4-781_Apri1)
| Secondary Standards L Cheeck Date (in housa)
Poswar rmater Agilent 44198 SN GBa24201%1 0r8-0ct-08 {in housa check Oct-11)
Power sensor HP BIAZH ShE 331 BADSEED 090t (in house check Oct11)
Powear sensor HP B482A &N: USaT295597 DE-E3ct-00 {in house check Oct-11)
MNedwork Anialyzer HP BTEIE USATIELS 18007 {in housa check Oct-11)
AF generator E44%36 MY 41000675 D3-Mov-04 (in house chack Oct-11)
Harme Funstion
Caiorated by: Claudio Laubler Laboratory Technician
Approved by: Katja Pokovic Technical Menager
This calibieation ceriicate ahall not Be reproduced except in il withaut witten apgroval of the lsbarasony,

Cortificate Mo: CO835V3-1011_Movit
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4,

Accredied by the Swiss Accreditaion Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Muiltilateral Agresment for the recognition of callbration certificates

References
[1 AMNES-CEI19-2007

Swiss Calibration Service

Acereditation Ne.: SCS 108

American Mational Standard for Methods of Measurement of Compatibility between Wireless Communications

Devicas and Hearing Abds.

Methods Applied and Interpretation of Paramebers:

«  Coordinate System: y-axis ig in the direction of the dipole arms. z-axis is from the basis of the antenna
{mounted an the table) lowards its feed point between tha two dipole arms. x-axis is normal to the ather axas.
In coincidence with the standards [1], the measuramant planes (probe Sensor center) are seleclad lobe at a

distance of 10 mm above the top edage of the dipole arms.

=  Megsurement Conditions: Further details are available from the hardcopies at the end of the cerdificate, 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 connaected and monitorad with an auxiliary power mater connected to a
directional coupler. While the dipole under test is connected, the forward power is adjusted to the same level.

« Antenna Positioning: The dipole is mounted on a HAC Test Arch phantom using the matching dipole positionar
with the arms horzontal and the feading cable coming from the floor. The measurements are performed in a

shielded room with absorbers around the setup to reduce the reflections.

Itis verified befora the mounting of the dipola undaer the Taest Arch phantom, that its arms are parfactly in a line.
It is inztalled on the HAG dipala positioner with its arms parallel below the dielectric referance wire and able 1o
mowe alastically in verical direction withaut changing its relative position to the top canter of the Tast Arch
phantom. The vertical distance o the probe ks adjusted after dipole mounting with a DASYS Surace Chack job
Batfore the measuremeant, the distance between phantom surface and probe tip I3 verified. The proper
maasuramant 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 arid referance polnt (tip of the
probe) considering the probe sensor offset. The vertical distance to the probe is essential for the accuracy.

*  Fpad Point Impedance and Refun Loss: Thase parameters are measured using a HP BTS3E Vactor Matwork
Analyzer. The impedance is specified at the SMA connector of tha dipole. The influance of reflections was
aliminating by appiying the averaging function while moving the dipale in the air, at least Tocm away from any

abstacles.

s E-figld disirtbution; E field is measured in the x-y-plane with an isolropic ER3D-field probe with 100 mW fonwar
power fo the antenna feed paint. In accardance with [1], the scan area is 20mm wide, its length exceeds the
dipole arm length (180 or 80mm}. The sensar center is 10 mm {in z) above the top of the dipale arms. Two 30D
maxima are available near the end of the dipale arms, Assuming the dipele arms are pedectly in one line, the
average of these two maxima {in subgrid 2 and subgrid 8) is determined to compensate for any non-parallelity
o the measurement plana as well as the sensor displacement. The E-field value stated as calibration value
reprasents the maximum of the imMerpolated 30-E-field, 10mm above the dipole surface.

«  H-field distribution: H-field is measured with an isofropic H-field probe with 100mW forward power fo the
antanna feed paint, in the x-y-plana. Tha scan area and sensor distance is eguivalant to the E-fiald scan, The
raximum of the field is available at the center (subgrid 5) above the fead point. The H-field value siated as
calibration value represents the maximurm of the inerpolated H-figld, 10mm above the dipole surface at the

fead point.
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Measurement Conditions

DASY system configuration, as lar as not given on page 1.
DASY Version DASYS WE2.6.2
Extrapolation Advanced Exirapoiation
Phantom HAC Test Arch
gxmm Dipole Top - Probe 10 mm
Scan resolution dx, dy = 5 mm
Freguency B35 MHZ = 1 MHz
Input power drift < 0.05 dB

Maximum Field values

H-field 10 mm above dipole surface condition interpolated maximum
Maxirmum measurad 100 W input power 0.462 A/ m 4 8.2 % (k=2)
E-field 10 mm above dipole surface cardition Interpolated maximum
Maximum measured above high end 100 W input power 161.2 ¥/ m
Maximum measured above low end 100 mW input power 1382/ m
Averaged maximum above arm 100 mWW input power 1587V m £ 12.8 % (k=2)
Appendix
Antenna Parameters with Head TSL
| Frequency Return Loss Impedance
| 800 MHz 14.5 dB 41.1 0 - 150 j0
835 MHz 24.4 dB 48.1 41 + 5.6 ji1
900 MHz 16.0 dB 56.8 11 - 15.6 i1
950 MHz 17.8 dB ADT L+ 7.2 02
960 MHz 14.6 dB 4T 0O+ 17890

Antenna Design and Handling

The calibration dipale has a symmetric geametry with 8 built-in two stub matching network, which leads to the
enhanced bandwidth.

The dipole is buill of standard semirgid coaxial cable. The internal malching line is open ended. The anenna is
therefore open for DC signals.

Do not apply force to dipols arms, as they ara [iabls fo bend, The soldered connections near the feadpoint may be
damaged. After excessiva machanical slress or overhealing, chack the impedance characteristics ta ensure that the
internal matching network is not affected.

After lang term use with 40W radiated pawer, only a slight warming of the dipole near the teedpoint can be measured,
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DASY4 H-field Result

Drate Time: 08,1 L2001 10014207

Test Laboratory: SPEAG Lab2
DUT: HAC-Dipole 835 MHz; Type: CDEISVI; Serial: CD83SVA « SN: 1011

Communication System: CW: Freguency: 835 MHz

Medium parameters wed: o = 0 mhafm, &= 1 p= 1 kgim'
Phantom section: BF Section

Measurement Standard: DASY S (JEEENECANSI Co3, 19-20007 )

DASY Configuration:

Probe: HIDWG - SNGGS; ; Calibrated: 29122000

Sensor-Surface: (Fix Surface)

Electromics: DAES SnT81; Calibrated:; 20004 2001

Phamtonm: HAC Test Arch with AMOC, Type: 5D HAC POT BA; Senal: 1070
DASYS2 52.6.2(482) SEMCAD X 14.4.5(3634)

Dipole H-Field measurement & 833MHzH-5can - B35MHz d=1\mm/Hearing Aid Compatibility Test (41x361x1):

Mepsurement grid: dx=5mm, dy=3mm

Maximum value of peak Total field = (.262 Afm

Probe Modulation Factor = 1,0{H)

Device Reference Point: O, O, -6.3 mm

Reference Yalue = 0,491 Afm; Power Dirift = -(L027 B
Hearing Aid Near-Field Category: M4 (AWF 0 di)

Peak H-field in Afm

[Grid 1 |Grid2  |Grid 3
0.372 0.396 0.381
M4 M4 M4

Grid 4 Cirid 5 Grid 6
0.426 [0.462 0.449
M4 M4 M4
Grid 7 Grid 8 Grid 9@
0.375 0.410 0.399
M4 M4 M4

I dB = D460A7m

Cordicate Mo: COBAEVI1011_Novi Page Sof 6
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DASYA E-field Result

Test Laboratory: SPEAG Lab?

DUT: HAC-D¥paole 835 MHaz; Type: CDB3SY3: Serial: CDEISVI - SN: 1011

Commumnication System: CW; Freguency: 535 MHz
Medium parameters used: a = 0 mho'm, &= 1; p= 1000 k;:."m%

Phantom section: RE Section

Memsurement Standard: DASYS (IEEENECANST O3 149-2007)

ASY Configurabion

Probe; ERIDWVA - SN2336; ConvEi( 1, 1, 1) Calibrated: 29122010
Sensor-Surface: (Fix Surface)

@ F & ® @

Electronics: DAE4 Sn7R1; Calibrated: 20.04.201 |
Phantom: HAC Test Arch with AMOC;
DASYS2 52.6.2(482 ) SEMCAD X 14.4.5(3634)

Type: S0 HAC PO1 BA; Serial: 1070

Dyt T Q8,011,200 1 1 5:05:22

Dipole E-Field measurement @ BISMHzE-Scan - K35MHz d=10mmHearing Aid Compatibility Test (41x361x1):
Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 161.2 Vim
Probe Maodulation Factor = 1,004

Device Reference Point: O, 4, -6.3 mm

Reference Value = 1195 %/m; Power Dirift = -7 4e-005 dB
Hearing Aid Mear-Field Category: M4 (AWF 0 dB)

Peak E-ficld in V/im

Grid 1 Cirid 2 Grid 3
154.9 161.2 156.1
M4 M4 M4
Grid 4 Grid 5 Girid 6
80.699  |88.078  |87.550
M4 M4 M4
Grid 7 Grid 8 Grid 9
142.8 158.2 157.7
M4 M4 M4

0dB = 161.2Vm

Cartilicate No: COB35VI-1011_Nowt 1
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Calibration Laboratory of e:{u:;‘;}.% Schweizerischer Kalibrierdienst
Schmid & Partner % Service suisse d'éialonnage
Engineering AG T Servizie svizzero di taratura

Zeughaussirasse 43, B0D4 Zurich, Switzerland qf-;. rfl‘\'. M}::' Swiss Calibration Service
Accradited by tha Swiss Accreditation Sandce (SAS) Accreditation No.; SCS 108

The Swiss Accredilation Service is ane of the signalories fo the EA

Multilateral Agresment for the recognition of calibration certificates

oient RTS (AIM Testing Services) Certificats No: CD1880V3-1008_Nov11
[CALIBRATION CERTIFICATE .
I- Oibject CD1880V3 - 8N: 1008

Calibration procedurais) QA CAL-20vE -

Gaharﬂm procedure for di:anlaa h nir
Calibration date: November 08, 2011

This calibration cefificate docurments the irscesbility b nationsl standards, which realize the physical unils of measurements [S1)

The measwamants and the uncertaintes with confidance probabiity are given on the following pages and are part of the carificate,

All caliprations have been conducted n e closed laboratory faciity: anvirenment termpensiue (22 +.3)°C ard humidity < 70%.

Cahbration Equipment used (MATE critical for calration)

Sthaduled Calibralion

Qctiz
Oc-12
Dac-11
Dac-11
Apr-12

Schadulad Check

Im howsa chack: Oct-12
Im hoaisa check: Qet12
in house check: Oet-12
In house check: Qct-12
In hosse check: Oet13

lssued. November B, 2011

Primary Standards o# Cinl Drata {Cartificata No.)

Powar matar EPM-4428 GBRIT4R0T04 05-Oct=-11 (Mo, 217-01451)

Fower gansor HF 84814 USAT2IZTEI 05-0ct-11 | k0. 217-01451)

Prabe ER3DVE SM 2335 26-Dec-10 (No. ER3-2336_Dectd)

Prabe H30WE SN BOES 28-Dec-10 (No, H3-6085_ Decid)

DAMES SM: 7E1 20-Apr-11 (Mo, DAE4-TE1_April)

Secondary Slandards o # Check Date fin house)

Posar matar Agilent 44158 SH: GBaz4Em e 0f-0ck-09 (in house check Oct-11)

Powar sensor HP 84824 SME 3B8ADE4ED 08-0ek-09 {in hewsi check Ost-11)

Power sansor HP 346824 SML USE7Z053a7 03-0ci-09 (in house check Ocl-11)

Medwork Analyzer HP 8753E US3Tmo5es 18-0ct-01 {in house check Oct-11)

RF ganaraior E443138 MY 41000675 O3-Mow=04 (in house chack Oct11)
IMarmg Funcsion

Cafibrated by: Claudio Laubiar Laboraiody Technician

Approved by: Katja Pokovic Technical Manager

This calibration cenificate shall not be reproduced except in Rl without writben approval of the laboralony.
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garlllbfgt;lsug Lﬂah-uratﬂnl' of i\i‘:%};b} § Schweizerischer Kalibrierdianst
chimi anner 3 = Service suisse délalonnsge
Engineering AG iﬁ& C sarviziosvizzero i 1aratura
Zeughaussirasse 43, 8004 Zurich, Switzerland i{ﬁﬁ S Swiss Calibration Service
Accredied by the Swiss Accredilation Service (SA3) Accreditation Mo.: SCS 108

The Swiss Accrediiation Service Is one of the signatories to the EA
Multliateral Agresmeant for the recognition of calibration cerlificales

Referances

(1]

ANSI|-CEIA9-2007
American Mational Standard lor Methods of Measurement of Compatibility betweean Wiraless Communications
Devicas 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 anlenna
{maunted on the tabka) 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 selected to be at a
digtance of 10 mm above the top edge of the dipole arms.

Measurermnent Conditions: Further delails are available from the hardcopées al the end of the cerificate. All
figuras slated in iha cartificate are valid at the frequency indicated. Thea forward power to the dipale connector
is sel wilh a calibrated power mater connected and monitored with an auxiliary power meter connecled to a
diractional couplar. Whila the dipole undar test is connacted, the forward power is adjustad Lo the same level.

Antenna Positigning; The dipole is mounted on a HAC Test Arch phantom using the matching dipole positioner
with the arms horizontal and the feading cable coming from the floor. The measuremenis are peformed in a
shielded room with absorbers araund the setup to reduce the reflections,

It is verified before the mounting of the dipols under the Test Arch phantom, that its arms are perfectly in a line,
It is installed on the HAC dipole positioner with its arms paralisl below the diglectric reference wire and able 1o
mave elastically in vertical direction without changing its relative position to the lop canter of the Test Arch
phantom. The vertical distance to the probe & adjusied after dipole mounting with a DASYS Surface Check job.
Before the measurement, the distance betwesan phantom surface and probe tip is verified, The proper
measurement distance 5 selected by choosing the matching seclion of the HAC Test Arch phantom with the
proper davice refarence point {upper surface of tha dipala) and the matching grid reference point (tip of the
probe) cansidering the prabe sensor offsel. The vertical distance to the probe is essential for the accuracy.

Feed Point Impedance and Refumn Loss: These parameaters are measured using a HP B753E Vector Network
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 70cm away from any
obstacles.

E-figld distribution: E field is measured in the x-y-plane with an isotropic ER3D-field probe with 100 mW fonwarc
power 1o the antanna feed point. In accordance with [1), the 2can area s 20mm wida, its langth exceads the
dipobe arm langth (180 or 90mm). The sansor center is 10 mm {in 2) above the top of the dipole arms. Twao 30
maxima are available near the and of the dipole arms. Assuming the dipole arms are perdeclly in one ling, the
average of these two maxima {in subgrid 2 and subgrid 8) Is determined 1o compensate for any non-paralielity
1o the measurernent plana as well as the sensor displacement. The E-fiald valua stated as calibration value
represents the maximum of the interpolated 30-E-lield, 10mm above the dipole surfaca.

H-figld distribution; H-field is measured with an isotropic H-field probe with 100mW forward power o the
antenna feed paint, in the x-y-plane. The scan area and sensor distance is eguivalent to the E-fleld scan. The
maximum of the field is available at the center (subgrid &) above the fead point. The H-field value stated as
calibration value represents the maximum of the interpolated H-field, 10mm above the dipole surface al the
fead poinl

Centificate No: CD1880V3-1008_Mav11 Page 2ol &
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Measurement Conditions
DASY system configuration, as far as nol given on page 1.
DASY Version DASYS V52.6.2
Extrapolation Advanced Extrapalation
Phantom HAC Test Arch
Distance Dipole Top - Probe 10 mm
Center
Scan resolution dx, dy = 5 mm
Frequency 1860 MHz = 1 MHz
Input power drift < 0,05 dB
Maximum Field values
H-field 10 mm above dipole surface condition interpolated maximum
Maximum maasured 100 mW input power 0,456 A/ m £ 8.2 % (k=2)
E-field 10 mm above dipole surface condition Interpolated maximum
Maximum measured abave high end 100 mW inpul power 1368V /m
Maximum measured above kow end 100 mW input power 1337V /m
Al..aragﬂd maximum above arm 100 mw il'll:IIJt Pﬂ'l'l'ﬁl' 1353 V/im = 12.8 % {H]

Appendix

Antenna Parameters with Head TSL
Frequency Return Loss Impedance
1730 MHz 27.3dB 310 +32j0
1880 MHz 208 dB 5114+ 9.2
1900 MHz 21.7 dB 521d1+ 820
1950 Mz 28.4 dB E300+25)0
2000 MHz 18,3 dB 43.00+9.00

Antenna Design and Handling

The calibration dipola has & symmatric gaometry with a built-in two stub matching network, which leads to the

anhanced bandwidih.

Tha dipale is built of standard semirgid coaxial cabla. Tha intemal matching line iz opan ended. The antenna is

therefore open for QG signals.

Do mal apply tarca to dipole arms, as they are liable 1o bend. The solderad connections naar the feedpaint may be
damaged. After excessive mechanical stress or averhealting, check the impedance charactaristics to ensure that tha

internal matching network is not affected.

Aftar long term use with 40W radiated powar, only a slight warming of the dipale naar the feedpoint can be measurad.

Carificate No: CO1E80V3-1008_Nowl1
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Impedance Measurement Plot
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DASY4 H-field Result

Drintes Timee: OF, 112001 10:46:23
Test Laboratory: SPEAG Lab2
DUT: HAC Dipole 1880 MHz; Type: CD1880V3; Serial: CDISS0V3 - Sh: 1008

Commumication System: CW: Freguency: 1830 MHz

Medium parameters wsed; o =0 mho'm, £,= 1 p=1 '.‘:,.I!-."I'l:l'l
Phamtom section: RF Section

Mensurement Standard: DASY S (IEEE/NEC/ ANSE CH3.19-27)

DASY Configuration:

Probe; HIDW6 - SNG0G6S;  Calibruted: 29122010

Sensor-Surface: (Fix Surface)

Electronics: DAE4 SnT81; Calibrated: 20004 2001

Phantom: HAC Test Arch with AMOC; Type: 5D HAC PO BA; Senal: 1070
ASY A2 52620482 SEMCAD X 14.4.5(3634)

" O O ® W

DNipole H-Field measuremeni & 18800 HaH-5can - 1880MHz d=10mm/Hearing Aid Compatibility Test (41x181x1}:
Measurement grid: dx=5mm, dy=5mm

Muaximum value of peak Total field = (L4560 Afm

Probe Modulwtion Facter = | 000

Device Reference Point: 0, O, -6.3 mm

Reference Value = 00482 Afm; Power Diifi = -0L0047 dB

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

Peak H-field in Afm

Grid 1 Girid 2 Cirid 3
0.387 [0.410 0.399
M2 M2 M2
Cirid 4 Grid 5 Grid 6
{0.427 0.456 0.446
M2 M2 M2
Grid 7 Girid 8 Grid 9
{0,389 0.422 0.414
M2 M2 M2

O dB = (4604 /m
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DASY4 E-field Result

DiateTime: TR 112000 14:16:19

Tesi Luhmulm}- SPEAG Lah2
DUT: HAC Dipole 1880 MHz; Type: CDISEOV3; Serial: CDISR0VE - SN: 1008

Communication System: CW; Frequency: |880 MHz i
Mediem parameters used: o = 0 mho'm, g = 12 p = 1000 kg/m®
Phantom section: RF Section

Measurement Standard: DASY 5 (IEEEAEC/ANS] C63,19-2007)

XASY Configuration:

Probe: ERIDVE - SMN2336; ConvFil, 1. 1); Calibrated: 29122010
Sensor-Surfece: {Fix Surface)

Electronics: DAES SnTR1; Calibraged: 20004 201 |

Phantom: HAC Test Arch with AMOC; Type: SD HAC PO1 BA; Serial; 1070
DASYS2 52,6, 20482 SEMCAD X 14.4.5(3634)

Dipole E-Field measurement @ 1880M He/E-Sean -
Measurement grid; de=5mm, dy=5mm

Mauximum valwe of [n.::l.lc Total field = 1369 Vim
Probe Modulation Factor = 1.0

Dewice Reference Point: O, {1 -6.3 mm

Reference Yalue = 1396 Vim; Power Drift = 00043 dB
Hearing Ajd Near-Field Uategory: M2 (AWF 0 dit )

Peak E-field in ¥im

18800 Hz d=10mm/Hearing Ald Compatibility Test (d1xI81x1 )z

Grid 1 Grid 2 Grid 3
131.0 136.9 132.2
M2 M2 M2
Grid 4 Grid 5 Grid 6
79.581 88.112 88.112
M3 M3 M3
Grd 7 Grid 8 Girid &
119.9 133.7 133.5
M2 M2 M2

[

dBE = 136.9Vim
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