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Calibration procaduna|s)

Calibration date; March 11, 2008

Condiion of the caliestedilam | In Toderance

Thig caloratien cortilicate dociaments e Wateabiiny 1o natonal slandases, which realize (he physical uks of measurements (S,
Al calbrations harvea boen conducied in the closed [abomiony @cility: environment lempersiura (2 = 37 and humidty < T0%:.

Calibration Equipment used (MATE aritical for calibration)
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Refarences

1)

ANSI-CE3, 19-2006
Amercan MNational Standard for Methods of Measuramant of Compalibilfly between Wiraleas
Communications Devices and Hearing Alds,

Methods Applied and Interpretation of Parameters:

Coordinafe System; y-axis is in the direction of the dipole arms. z-axls is from the basks of the antenna
imcunted on the table) towards its feed poinl betwean the two dipele arms. x-axis is normal to the other
axas. In coincidenca with standard [1], the measuramant planss {proba sensor center] are selectad 1o be at
a distance of 10 mm above the top edge of tha dipole arms,

Measurement Conditions: Further detalls are avallable from the hardeoples al the end of the cerlificate. All
figures stated in the cenificate are valid al the frequency indicated. The forward power 1o tha dipole
connactar is set with a calibrated power meter connected and monitored with an suxiliany power meter
connactad to a directional coupler. While the dipole undar test is connected, the foreard power i3 adjusted ta
the sams lavel.

Anterng Fosiioning: The dipole is mourted on 8 HAC Test Arch phantom using the matehing dipole
positioner with the arms horlizonal and 1he feeding cable coming from the fioor, The measurements are
parfarmad ina shistdsd reom with absorbers around the setup o reducs thea reflactions.

It iz wverified before the mounting of the dipole under the Test Arch phantam, that its ams are parfectly in a
line. It iz installed on the HAC dipole pogitioner with its arms parzllel below the dielectric reference wire and
able 1o move elastically in vertical dirgction withoul changing i relathe posiion to the bep canter of the Test
Arch phantom. Tha verlical distance to the probe is adjusted aftar dipole mourding with 8 DASY4 Surface
Check job. Before the measuremant, the distance between phamom surface and probe tip |s verified. The
proper measurement distance is selected by choosing the matching sectlon of the HAC Test Arch phantam
with the proper device reference point (upper surface of the dipole) and the matehing ged reference palint (tip
of the probe) considering the probe sensor offset. The varical distance to the praba iz essential for the
BLCUrECy.

Feed Painf Impedance and Return Loss: These parameters are measured using 8 HP 8753E Vector
Metwork Analyzer, The Impedance |s specified at the SMA connector of tha dipale, The Influence of
refleclions was eliminating by applying the averaging function while moving the dipole in the air, at least
Tlom away from any obstackes.

E- figld chstribulion: E fiald 15 meaaswred in the $-¢-plans with an isorops ERI0-Neld probe with 100 mw
forward power to the antenna feed point. In accordanca with [1], the scan area is 20mm wide, its length
exceeds the dipele arm length (180 or 30mm), The sensor center is 10 mm (In 2) above the top of the dipole
arms. Two 30 maxima are available near the erd of the dipole arms. Assuming the dipole amms are perlectly
in ara line, the average of thase wo maxima (in subgrid 2 and subgrid B} 15 determined to compensale for
any non-parallelity to the measurement plane as well as the sensor displacement. The E-field value staled
&5 calibration wvalue reprasents the maximum of the interpolated A0-E-field, 10mm abova the dipole suraca.

H-figld aistibufion: H-fiald is measuned with an isotropic H-field probe with 100mW lorward powar ta the
antenna feed point, in the x-y-plane. The scan area and sensor distance is equivakant to the E-field scan.
The maximum of the field ia avallable at the conter (subgrid 5} abowe the feed paint. The H field value stoted
as calibration value reprasents the maximum of the interpalated Hiald, 10mm above the dipole surface af
the feed point,
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1 Measurement Conditions
DASY system configuration, s far as not given an page 1
DASY Verslon DASY4 Wi T Bé1
DASY PP Varsion SEMCAD V18 B176
Phantom HAC Tast Arch S0 HAC PO1 BA, #1070
Distance Dipole Tep - Proba
Center 18- moy =]
Scan resolution dx, dy =5 mim area = 20 x 180 mm
Frequency 835 MHz £ 1 MHz
Forward power at dipole
tor 20.0 dBm = 100mW
Input power drift =005 dB
2 Maximum Field values
H-field 10 mm above dipole surface condifion interpolated maximum
Maximum measured 100 mW forward power 0,445 Alm
Uincernainty for H-field measurement; 8.2% (k=2)
E-fizld 10 mim above dipole surface condition Interpolated maxmum
Maximum rmaasured abave high end- 100 M lonsard powes 180.4 Wim
Maximum measured above low end 100 W forward power 157.6 Wim
Averaged maximum above arm 100 mW farward power 15800 Wim
Uncarainty for E-fisld maasuramant: 12.8% (k=2}
3 Appendix
3.1 Antenna Parameters
Frequency Return Loss Impedance
| B0O MHz 168.0 d8 [ 44.2 = 10.4 ) Ohim
835 MHz 24.7 dB { 48.7 + j5.6 ) Ohm
900 MHz 17.3dB (59.2-i1.8) Ohm
250 MHz 19.7 d8 [ 4754 |9.8 ) Ohm
|9B0 MHz 14.3 dB { 57.2 + [15.7 ) Ohm

3.2 Antenna Design and Handling

The calibration dipole has a eymmetric geomatny with & buil-in twa stub matching netwark, which laads 1o tha
enhanced bandwidith.

The dipole I8 bullt af siEndard semirkyid copsil catia. The mtarnal reslching e s o ended, The @i is
tharafara apan for DG signals.

Do not apply forca 1o dipole arms, as they are llable io bernd. The soldered connections near the feedpoint may be
damaged. Afler excessive mechanical stress or overheating, check the impadance charactaristics to ansure that the
intermal matching netwark is not affected,

After long term usa with 40W radiated pawer, only a slight warming of the dipale near the feedpaint can be
messlrad.
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3.3 Measurement Sheets

3.3.1 Return Loss and Smith Chart
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3.3.2 DASYH H-field result

DateTime: 11.03.2008 [:51:20

Test Labeatory: SPEAC Lab 2

DUT: HAC-Ddpole 835 MHz; Type: DEISVY; Serial: 1024
Commumicatzon Systermn: CW: Frequency: 835 MHe; Duty Cycle: 1:1
Medium parameters used: 0 =0 mhodm, £ = 13 p = 1 kg’
Phontom section: H Dipole Section

Measurement Standarch: DASY 4 {High Precision Assessment)

DASY A Configeration:
*  Probe: HIDW6 - SM60GS; Calibrated: 31123007
*  Sensor-Surface: (Fix Surface)
#  Bleciromics: DAED Sn781; Calrhresd; 02, 1002007
#  Phamtom: HAC Test Arch with Coil; Type: SD HAC POI BA; Senal: 1070

Memsurement 5W; DASYA, VAT Build 61; Posiprocessing SW: SEMCAL, V1.8 Build 176

H Scan - Sensor Center Limm above CDE35 Dipole/Hearing Ald Compatibility Test (d1x361x1)2
Measurement grick: dx=5mm, dy=5mm

Maximum value of peak Total field = 00445 Adm

Probe Modulation Factor = 1200

Drevice Reference Point: (R0, 00000, 3547 mm

Referenee Value = 0,473 Adm: Power Deift = 0.003 dB

Hearing Aid Mear-Field Category: M4 (AWF 0 dit)

Feak H-fledd in Adm

Gl 1 Girid 2 Girid 3
0ATh .39 0362
e L N4

Gl 4 Gncl 3 Grid &
424 04845 0419

A4 M4 Ma
G 7 Cind # Cind B
sl 0.392 0,569
nd Ml N
dE
0,340
.I
442
|
488
[ 4 if
133
RLEA W
2

N dB = 0.4845A/m
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3.3.3 DASY4 E-Field result
DrinteTime: 11032008 17:04:34

Test Laborutory: SFEAG Lah 2

DUT: HAC-Dipole §35 MHz; Type: DEISY3; Sertal: 1024
O Lrcainmn :"LTH[L'!I'I: LW I5r|_:-,|l.||_':||:.:|-': B35 MHz: |',!|,|_'|:,I (':,-{'I-c_' 1:1
Medium parameters used: a =0 mhotm, g, = |; p = 1000 k_]__l."m'
Phantom section: E Dipole Section
Measurement Standard; DASY 3 (High Precision Assessment)
D54 Comfiguradion:
- Probe: ERJDVE - SMN2356; ConvFi L, 1, 1y Colibreted: 31, 123 30807

s SengorSurface: (Fix Surface )

+  Bleotronics: DAE4 SnT81; Calibirated: 02, 10CHNIT

= Phantom: HAC Test &rch with Coil; Type: S0 HAC PO BA; Sarial: 1070

= PMessurement W DASYS, V4.7 Build 61; Pestprocessing SW: SEMCAT, V1.8 Builkl 176

E Scan - Sensor Center 10mm above CD835 Dipole/Hearing Abd Compatibility Test (41x361x1):
Measurement grid: dx=%mm, dy=3tmm

Muximum value of peak Total field = 1604 ¥im

Probe Modulation Factor = .00

Deevice Hetersnce Point: U000, DU0, 2547 mm

Refercnce Walee = 1031 YWim: Power Drifi = 0022 (R

Hearing Aid Mewr-Field Category: M4 (AWE O ditp

Peak E-fiek in ¥i/m

Coricl 1 Garid 2 Girid 3
1577 104 157

M4 M4 M4
Giricd 4 Garid 5 Garid &
Ba,2 BTA 8317
M4 w4 vi4

Giric 7 Grid H Carid 9
L52.1 15T7.6 I5A7
M4 N4 M4

dB
n.ann

-3.00

120

-16n

B = 160.4V'm
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Client HCT Corificata o COT8B0V3-1019_Mar0s

[CALIBRATION CERTIFICATE |

Otgect CD1830V3a - SN 1018

Calibration proceadu e(s) QA CAL'ED.\“‘- |
Calibration procedurs tor dipoles in air

Calibration date; March 11, 2008

Condition of the calibrated ikem In Tolerance

This calbration certilicabe documents he traceaniily 1o nasonal sardards, which raalize the phvsical units of maasuemants {(59)
Al crbrations hava baan conductad in tha closad Iaboaaiany 1aciity: environmer emparsiura (22 + 3°C and humidty < 70%

Calibration Equipment used (MATE aritical or calibratian))

Prifrery Slaul_ﬁrds_ D ¢ Cal Dﬁu -:I:“,_;fll.kl_raln_d hr. l_:m_'!rli:aln M:.__I Sohipduled Cabbration

Powar maier EPM-4424 GRATARTMO 04-00t-07 (METAS, No. 217-00736) Ot-08

Powar sersar HP 840814 USar2azTaa 0d-0st-07 (METAS, MNo. 217-007T36) Cot-08

Probs ERACVE SN 236 31-Deg-07 (SPEAG, Mo ER3-2356 DecdT) Dec-08

Probe H3DVE Sh: BOEE 31-Dac-07 (SPEAG. Na. H3-6066_-DaolT) Doc-08

DAE4 SH:TE1 2-0ct-07 {SPEAG. Ma. DMEA-TE1_OcadT) Cct-08

Sacordary Standarde ik Cheack Dabs fin houss| Echeduled Check

Prorear muzter EPR-441 508 ERA24201 91 11 =hisry-05 (SPEAG, m house check Oct-07) In housa chack: Mow-08

Powear sarsar HP B4LE2A US3IT2asseT 11-Many-05 (SFEAG, in houes chagx Oct-07) In hauss check: Mor-D8

Prowsar sarsar HP B4R A1AADDAS] OB-Jan-02 (SPEAG, in housa chack Oce-07) In housa chack; Mow-08

Mabwnrk Analyzer HP 8753E UE3raanses 18-0ot-01 (SPEAG, in house chedk Oct-07) In housa chaok: Novw-08

AF genersor E44X00 Y 131035 23-hayv-0d (SPEAG, in houss check Oe1-07) I hause chack: Mow-09
MNama Furation Simnaturs

Calibratad by: Mg Melll Laboreiory Tachniciam hml{

Bpprened by: Fin Beenhat Technizal Oiracioe W 4,, @

|ssued: March 12, 2008

This calibration cestificate shall nol be reproduced sxcept in full wiihout wilien approval of fha laboratony.
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Refarences

)]

AMSI-CE3.18-2006
American Matonal Standard for Methods of Measuremant of Compalibility between Wireless
Communications Devicas and Hearing Aids.

Methods Applied and Interpretation of Parameters:

Cpordinale System y-axks s in the direction of the dipola arms. z-axis is fram the basis of the antenna
(mounted on tha table) towards its fead point batweaen the twa dipole arms. x-axis is normal 1o the olher
axes. In coincidence with standard [1], the measurement planes {probe sensor center] are selected to
be at a dstance of 10 mm above the top edge of the dipole arms.

Megsirameant Conditions: Further datalls are available froim the bardeopies al the end of the carificate.
All figures stated in the ceddificate are valid at the frequancy indicated, The forward power o the dipoka
connector |5 set with a calibrated power meter connected and monifored with an auxiliany power meter
connactad 1o a directional coupler, Whils the dipale undar best is connected, the forward power is
adjusted to the same level.

Anferna Pasitionimg: The dipole is mounted on a HAG Test Arch phantom using the matching dipale
positioner with the arms horizontal and the feeding cable coming from the floor, The measuramants ana
performed in & shislded room with absorbers around the setup to reduce the reflections.

It iz verified before the mounting of the dipole under the Test Arch phantom, that its arms are pedectly
ina lire, It is installed on the HAG dipole positionar with its arms paraliel below the dislectric refarence
wire and able to mova ekastically in vertical diraction without changing its relative position 1o the top
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 belween phantom surface and
probe tip is veritied. The propar maasurement distance i selecied by choosing the matching section of
the HAG Test Arch phantorn with the proper devica reference point (upper surface of the dipole) and the
matchiéng grid reference point (tip of the probe) considenng the probe sensor offset. The vertical
distance to the probe is essential for the accuracy.

Fead Poim! impadance and Rafurm Loss: Thase paramatars are maasured using a HP 8753E Vactor
Matwork Analyzer. The impedance is specified at the SMA connactor of tha dipole. The influence of
reflections was eliminating by applying the averaging function while moving the dipola in the air, at least
Tlcm away from any obstacies.

E- fleld distribution: E field is measured in the x-y-plane with an isctropic ER3D-field probe with 100 mM
forward power o tha anlenna leed poinl. In accordanca with [1], the scan area is 20mm wide, its langth
exceeds the dipole arm length (180 ar 80mm). The sensor canter is 10 mm [in z) above tha lop of the
dipale arme. Twe 30 maxima are avallable near the end of the dipole arms. Assuming the dipcks ames
are perfactly in ona ling, the avarage of these twoe maxima (In subgrid 2 and subgrid 8) |z determined fo
compensate for any non-parallelity to the measurement plane as weall as the sensor displacement The
E-field value stated as calibration value rapresents tha maximum of the interpalated 3D-E-fald, 10mm
above the dipole surface.

H-fiaid distritution: H-lield is measurad with an isotropic H-field probe with 100mwW lorward power to the
amtenns feed point, in the x-y-plane. The scan area and sensor distance is eguivalant lo the E-fiekd
scan. Tha masimum of the field is available at the center (subgrid 5) above the feed point. The H-field
valus stated as calibration valua reprasants the maximum of the interpolated H-fieid, 10mm abave the
dipole surface at the feed point.
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1. Measurement Conditions
DASY sysiem conliguration, &s 1ar as not given an page 1.

DASY Version DASYdE V4.7 Ba1

DASY PP Verslon SEMCAD V1.8 B178
Phantam HAC Test Arch S0 HAC PO1 BA, #1070
Distance Dipole Top - Probe Center 10 mm

Scan resolution dx, dy = 5 mm area =20 x 3 mm
Fraguency 1880 MHz + 1 MHz

Forward power at dipole connector 20.0 dBm = 100mW

Input power drift =0.05 dB

2. Maximum Fleld values

H-figld 10 mm above dipole surface condition Interpolated maximum

Maximum measured 100 mW forward power 0.469 Afm
Uncerainty tor H-field measuremeant: B.2% (k=E)

E-fleld 10 mm above dipole surface condition Interpolated maximum |
Maximum measured above h'rgal:l end 100 mW forward power R 141.5 Wim
Maximum meaasured abave |low end 100 mW forvard power 1380 Vim
Avaraged maximum abnv;a;rm - I 1EIDmWinrw;rd ﬁ;::.f;-;'ar 1-10,3 'I-H'm |

Uncertainty for E-field measurement. 12.8% (k=2)

3. Appendix

3.1 Antenna Parameters

Frequency Return Lozs

1710 MHz 22,7 dB

1880 MHz 209 dB

1000 MHz 21.048
| 1950 MHz 258 dB [53.7 + j3.8 ) Otwm
2000 MHz °5.6dB [ 46.3 + j3.4) Ohm

3.2 Antenna Design and Handling

Tha calibration dipole has 8 symmetric geometry with a built-in two stub malching netwaork, which kads o the
enhanced bandwidth,

Thia dipobe is built of standard semirigid coaxial cabla. The imternal matching line is opan endad. The anfenna i
therelare open for DC signals.

Do not apply farce to dipole arms, as they ara liable io bend. The scklered connectlons near the feedpoint may
be damaged. After excassive machanical lrass of ovarheating, check the iImpedance charactenstics 1o ensure
that the internal matching network is not affected.

After long term use with 40W radiated power, only a slight warming of the dipale near the feedpoint can be
maasured.
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2.3 Measurament Shaets

3.3.1 Return Loss and Smith Chart
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3.3.2 DASYd H-Field Result

Test Laborstory: SPEAG Lok 2

DUT: HAC Dipole 1880 MHz; Type: CDISS0Y3; Serial: 1019

Communicstion System: CW; Frequency: |BBO MHz; Duty Cycle: 131

Mediwm parameters used: @ = B mhofm, &= 1 p=
Fhamom section: H Dipole Section

| kgfm’

Mensurement Standand: DASY S (High Prectsion Assessmeant)

DASYA Conliguration:
= Probe: HIDVG - SM60GS; Calibrated: 31.1

e Sensor-Surface: (Fix Surface)

#  Electronies: DAE4 SnT L Calibrated: 02.

(] Phmntom: HAC Test Arch with Coal: 'I"_..'pe' B0 HAC PO BA: Serial: 1070

2.2007

10.2007

Dot Time: 11032008 14:25:06

& Measurement SW: DASY Y, V4.7 Build &1; Postprocessing SW: SEMCAD, V1.8 Build 176

E Scan - Sensor Center 1lmm above CDISERNY 2 Dipole/Hearing Aid Compatibility Test (41x181x1):

Mesurement grid; dx=5mm, dy=5mm

belaximum value of peak Todal field = 0469 Afm
Frobe Moedulation Facior = 103

Devices Reference Poant: 0,000, 0000, 3547 mm
Reference Yaluwe = 0496 Afmg Power Deift = 0010

dB

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

Peak H-fiald in Afm

Cirich 1 Cind 2 Carwd 3
L1 0423 4G
M2 M2 M2
Grid 4 Grid 5 Grid 6
443 .46 450
M2 M2 M2
Grid 7 Grid B Grid 9
407 0435 hA17
Mz L I Wi2

filz} —

n.non

208

|
596
294
|
1 i
148
1 H = (LGN A
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3.3.2 DASY4 E-Field Resuit

Test Laboratory: SPEAG Lab 2

DUT: HAC Dipole 1880 MHz: Type: CINBR0Y3; Serial: 1009

Communication System: CW; Frequency: 1880 MHz; Duiy Cycle: 1:1
Medium paramelers used: o= 1 mhaim, =1 p= (LN kg.fn1'
Phisntom section; E Dipale Section
Mensurement Standard: DASY 4 (High Precision Assessment)
DASY A Configurmhon:

-

Prabe: ERADYES - SMN2330; ConvF(1, 1, 11 Calibrsted: 31,12 3007

Lensor-Surface: {(Fix Surface)

Electronics: DAES SnTR 1 Calibrated: 02, [0.2007

Phantom: HAC Test Arch with Coil; Type: 5D HAC PO1 BA: Serial: 1070

DalefTime: 11032008 17:37:34

Measwrement 5W: DASY4, V4.7 Build 61 Postprocessing SW: SEMCAD, ¥ 1.8 Buill 176

E Scan - Sepsor Cenler Tinom above TSR0V 3 DipaleHearing Akd Compatibility Test (41x181x1):
Measurement grid: de=5mm. dy=5mm
Maxinum value of peak Total fiekd = 141.5 Vim
Frobe Madulation Factor = 1,00

Device Reference Point: (LO00, 0000, 354.7 mm
Eelerence Yalue = 13594 Vi, Power Drifi = 0L00T dB
Hearing Aid Near-Ficld Category: M2 (AWF 0 dB)

Pzak E-ficld in ¥im

Grid 1 Grid 2 Grid 3
1348 130 134.2
M2 M2 M2
Girid 4 Gnd 5 Grid 6
1.0 933 H4.0
M3 M3 M3
Grid 7 Giid 8 Grid ©
1334 141.5 137.7
M2 M2 M2
o =
— 6800 F‘-I )
80
480
+.40
200
1D

OB = [41.5%/m
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