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Candiion of fe calibrated item

This calisratian certificate documents the iracesbility o national standarts, which reakze the physical units of measuremants (51).
All calbmiiang kave bean conducied in the dossd ieboraony faciity: environment temperaure (27 £ 3)°C and humidity < T0%.

Calbration Equipmant usad (MATE oritical for calibration)

Primary Standards i # Cal Dabe [Calibrated by, Camficatn No.) Sehaduled Calbration
DAE4 SN: 803 31-Aug-06 (SPEAG, Mo. DAEA-003_AugDE]  Calitration, Aug-07
Probe ERIOVE SN: 2336 27 -Dec-08 (SPEAG, No. ER3-2336_DeclE) Calisraticn. Dec-17
Probe HIDWE 5N 6055 27-Dec-06 {SPEAG, No. H3-5065-Decls) Calinration, Dec-07
Secondary Standards na Chack Date (in houss) Schduled Check
Powar meter EPM.44108 GR43I0TES 12-Aug-00 {SPEAG, in house chack Ocl-08] In house chack: Oc-07
Power sansor HP B481A WYL 0EIIN2 10-Aug-03 {SPEAS, im house chack Ocl-08) In heuss checl: Oci-08
Power sansor HP B481A MY41083315 10-Aug-03 (SPEAG, in house chack Oot-06) In house check: Dci-08
Hetwork Analyrer HP BTSIE | Ls3TIE0Sas5 1800101 (SPEAG, in houss check Dal-06) In houss check: Oct-07
RF generator RES SMT0E | SN 100005 26-Jul-04 [SPEAG, in house chack Mav-05] In house chack: Mow-07

This calibration certificate shail not be reproduced axcept in ful without wiien approvel of Bis leborory.
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[ ANSI-CH3,19-2006
American National Standard for Methods of Measurement of Compatibility between Wireless
Communications Devices and Hearing Aids.

Methods Applied and Interpretation of Parametars:

s Coordinate System: y-axis is in the direction of the dipole arms. z-axis is from the basis of the antenna
{mounted an the tabla) towards its feed point hetween the two dipobe arms. x-axis is normal 1o the other
anes. In coincidence with standard [1], the measurement planes (probe sensor ceniar) are salected to be at
a distance of 10 mm above the top edge of the dipole amms.

« Msasurement Condiliens: Furiher details are availabde from the hardcopias at the end of the certificate. All
ngumWinmmﬁmeIMmtmmwm.mmmwmmm
connector is set with a calibrated powar mater connecied and monitored with an auxiliary power meter
conneciad to a directional cougler, Whila the dipola under lest is connectad, the forward power is adjusied io
the same level.

s Anfenna Positioning: The dipole is mounted on a HAC Test Arch phaniom using the matching dipole
positiomer with the arms horizontal and the feeding cable coming from the floor, The measuramants are
performed in a shielded room with absorbers around the setup to reduce the reflectons.

It is verified before the mounting of the dipole under the Test Arch phantom, that its arms ane perfectly in a
fine. It i& instalied on the HAC dipole positioner with its arms parallel below the disleciric reference wire and
abla to move elastically in vertical direction without changing its refative position 1o the top canter of the Test
.ﬂ.rcl'tpl'far!tﬂn.Mvmﬁnﬂldimrrmbhpmbahauﬁmhdaﬂudipobmmﬁmwihaﬂﬁﬂsum
Check job. Before the measurement, ihe distance between phantom surface and probe tip i verified. The
proper measurament distance s selected by choesing the matching section of the HAC Test Arch phamtom
with the proper device reference point {upper surface of the dipole) and the matching grid referance point (tip
of the probe) considering the probe sensor offset. The verfical distance to the probe s essential for the
accuracy

« Feed Poinl Impedance and Retun Loss: These parameters are measured using a HP 8753E Vecior
Metwork Analyzer. The impedance is specifiad 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
Them away from any obstacles

+  E- fisld distribution: E field is maasured in the x-y-plane with an sotropic ER3D-field probe with 100 mW
forward power to the antenna feed point. In accordence with [1]. the scan area is 20mm wide, its langth
exceeds the dipole arm length (180 or 90mm). The sensor center is 10 mm (in z) above the top of the dipole
arms. Twa 30 maxima are available near the and of the dipole arms, Assuming the dipole arms are perfectly
inone line, the average of these two maxima (in subgrid 2 and subgrid 8) is determined to compensate for
any non-paraliefity to the measurement plane as well as the sensor displacement. The E-field value stated =
calibeation value represents the maximum of the interpotated 30-E-fiald, 10mm abowve the dipole surface.

»  H-feld distribufion; H-field is measured with an isotrogic H-fisld probe with 100mW forward power to the
antenna fead paint, in the 1-y-plane. The scan area and sensor distance is equivabent 1o the E-field scan. The
maximum of the figld is availabie al the center (subgrid 5) above the feed point. The H-field value stated as
ealisration value represents the maximum of the interpotated H-field, 10mm above the dipale surface at the

foed point
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1 Measurement Conditions

Dﬁ.ﬁ‘fﬁﬁﬂnmnﬁguramn.usfalasnugh-Qnmpage1.

DASY Version DASY4 V4.7 B53
DASY PP Version SEMCAD V1.8 B172
Phantom HAL Test Arch S0 HAC P01 BA, #1002
Distance Dipole Top - Probe Ganter 10 mm
Scan resolution dx, dy = § mm ared = 20 x 180 mm
Fraquency B35 MHz = 1 MHz
Forward power at dipole connector 20.0 dBm = 100mW
Input power drift < (.07 dB
2 Maximum Fisld values
H-fiald 10 mm above dipole surface condition Interpolated maximum
Maximism measured 100 mW forward powes 0.446 Alm
Uncertainty for H-field measurement: 8.2% (k=2)
E-fiaid 10 mm above dipole surface condition Interpotated maximum
Maximum measured above high and 100 mW forward power 167.7 Wim
Maximum measured above low end 100 mvV forward power 157.4 Wim
Averaged maximum above arm 100 mvy forward power 162.4 Vim
Uncertsinty for E-faid messurement: 12.8% (k=2)
3 Appendix
3.1 Antenna Paramaters
 Frequency . Return Loss impedance
800 MHz 15.5 dB [{45.1 = j15.4) Ohm
835 MHz 8.9 dB [ 49.5 + j3.5 ) Ohm
500 MHz 16.8 B {56.9 (140 ) Ohm
850 MHz [20.2dB { 42.8 + {5.6 ) Ohm
960 MHz | 166 dB (47.7 +[14.5) Ohm

3.2 Antenna Design and Handiing

mmmdwmammmwmamummmbmmmmmmmm

enhanced bandwidth.

The dipole is built of standard semirigid coaxial cable, The internal matching line s open anded. The anlenna 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, chisck ihe impadance characterstics to ensure that the

internal matching network is not affected.

After long term use with 40V radisted power, only a slight wasming of the dipoie near the feedpoint can be

maasutad .
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3.3 Measurement Shaats
3.3.1 Return Loss and Smith Chart
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332 DASY4 H-field result
Date/Time: 019.07.2007 15:55:48

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: HAC-Dipole 835 MHz; Type: CDE35V3; Serial: 1071

Communication System: CW; Frequency: 835 MHz: Duty Cycle: 1:1
Medium: Air,

Medium parameters used: o = 0 mho/m, &, = 1, p= 1 kg/m’

Phantom section: H Dipole Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe; HIDWE - SN60GS; : Calibraied: 27.12.2006

Sensor-Surface: (Fix Surfsce)

Elecironies: DAES Sn%0%; Calibraied: 31.08.2006

Phastom: HAC Test Arch 4.5, Type: 51 HAC POl BA;;

Measurement SW: DASY4, V4,7 Balld 33; Possprocessing SW: SEMCAD, V1.8 Build 171

H Scan - Sensor Center 10mm above CD835 Dipole/Hearing Aid Compatibility Test (41x361x1):
Measurement grid: dx=5mm, dy=3mm

Maximum value of peak Total field = 0.446 A/m

Probe Modulation Factor = 1.00

Reference Value = 0.474 A‘m; Power Drift = 0.002 dB

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

Peak H-field in A'mi

Grnd 1 |Grid2 | Grid 3
0.367|0.389]0.374
Gridd |Grid§ | Grid 6
0.421 | 0.446 | 0.427

Grid 7 |Grid & | Grid 9

0.372]0.394|0.376

L]
[T |
|
-ATE i
452
128
170 H
1.3 - -
0 dB = 04464 m
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332 DASY4 H-field result
Date/Time: 019.07.2007 15:55:48
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31.3.3 DASYd4 E-Fiaeld result
Date/Time: 12.07.2007 19:48:29

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: HAC-Dipole 835 MHz; Type: D835V3; Serial: 1071

Communication System: CW; Frequency: 835 MHz; Duty Cycle: 1:1
Medium: Air

Medium parameters used: o = 0 mho/m, & = 1; p = 1000 kg/m’
Phantom section: E Dipole Section

DASY4 Configuration:

Probe: ERIDVE - SN2336: CoavF(1, 1, 1) Calibeated: 27,12 2006

Sensor-Surface; (Fix Surfface)

Electronics: DAE4 Sn903; Calibrated: 31,08, 2006

Phantom: HAC Test Arch 4.6; Type: 5D HAC P01 BA; Seraal: 1002

Messurement SW: DASYA, V4.7 Build 53; Pastprocessing SW: SEMCAD, V1.8 Build 172

E Scan - Sensor Center 10mm above CD835 Dipole/Hearing Ald Compatibility Test (41x361x1):
Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 167.7 ¥V/m

Prote Modulation Factor = 1.00

Reference Value = 109.8 Vim; Power Drift = -0.058 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)

Peak E-field m ¥'m

Grid | |Grid2 | Grid 3
156.0|157.1|143.4
Gridd |Grid§ |Gridé
82.8 |832 [76.1
Grid 7 |Grid8 |Grid 9
166.2|167.7|153.3

8
|0.000 -
-T.40
A6
1.4
-9.92
"'
124
0 dR = 167, 7V/m
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Condition of the calibrated iterm

This calibraticn cerificals documents the traceabiity o natioral standards, which resize the physical usits of messurements (51)
All caibeations have been conducied in the dosed boratory taclity. envonment lemperaiuns (£2 £ 3)°C and humidity < T0%.

Cadbration Eguipmant used (MATE oilical for cabrion |

Primary Standards o# Caal Diate (Calibrated by, Cedificate No. | Scheduled Calbration
| DAEd 5903 H-fugD5 (SPEAS, No. DAZ4-803_ Aug0B)  Calibration. Aug-07

Probe ERIDVE - 2338 77-Dec06 (SPEAG, No. ER3-2316_DeclS)  Galibration, Dec-07

Proke HIDWE & BOBR 27-Dec-06 (SPEAG, Mo. H3-B065-Declé) Calibration, Dec-07

Secondary Standands E] Check Date in houss) Scheduied Ghedt

| Powar metar EPM-44198 GRAXIO7ER 17-Aug 03 (SPEAG, in house check Oct-DB)  In housa chack: Oct-07

Power sensor HP B4E1A WYA1093312 il-Aug-00 (SPEAG. i house chock Oci-08)  In housae chack: Oct-08

Power sensor HP B481A MY41083315 10-Aug0a (SPEAG. in house check Oct-081 I house check; Oc-08

Metansrk Aruabymer HP BTEIE LS TH0AR% 16-Dct-01 (SPEAG, In house check Owel-06) in housa check: Oci-D7

RF gensraior AAS SMT0E | BN: 100008 26-Jul-04 (SPEALG, in house check Moyw-05) In housa check: Mow-0T

This caibraton certiicats shall nod be reproduced excepl in lull without writton approval of h labarutosy.
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References

1] ANSI-CH3.18-2008
American Nationa! Standard for Methods of Maasurement of Compatibility bebsesn Winsless
Communications Devices and Haaring Asds,

Mathods Applied and Interpretation of Paramaters:

« Coordinats Sysfam: y-2:s (8 in tha direction of the dipole arms, z-axis is from the basis of the antenna
{miounied on the table) bowards its feed point botwaan Ehe bwo Sipols arma. x-axis i normal bo the other
axes. I concidence with standard [1], the measurement plamnes (probe sensor center) ane salected Io
be a2l a distance of 10 mm above the top edge of the dipole arms,

«  Massursment Conditions. Further details are svailable from fhe hardcopies at the and of the certificats
Al figures stated in e cerificates are valid at the frequency indicated. The forsand power to the dipole
cannecior s set with a calibrated power meter connected and menitored with an ausliary power matar
connecied 1o & directionsd coupler. While the dipole under test 5 connected, the lofward power I8
adjusted o the sama level

s Anienna Postioning: The dipale ks mountad on a HAG Test Arch phaniom using the matching dipole
with the arms horizontal and the feeding cable coming from the foor. The measuremants ang

performed in @ shisided room with absorbens around the sefup fo reduce the refliscions.
It is verified before the mounting of the dipole under the Test Arch phaniom, that its arms ane perfectly in
a lirve, 1L b inatalled on the HAC dinole positioner with it arms paralial balow the dilectric reference
wires and abie 1o move elastcally in vertical direction without changing its relative position 10 the 1op
canter of the Tesl Areh phantom. The vertical distance 10 this probe is adjusted after dipole mounting
with a DASY4 Surface Check job. Bafiore the measurement, the distance betwesn phantom surface and
probe tip is verffisd. The proper measurement distance is selecied by choosing the maiching seciion of
the HAC Test Arch phantom with ihe proper device reference: point [upper surface of the dipola) and the
matohing grid reference point (tip of the probe) considering the probe sensor offset. The vertical
distance io the probe is essenbal for he aCcuracy

« Fead Point iImpedance and Refurn Loss: Thess paramelens are measured using a HP 8T53E Vector
Webwork Anatyzer. The impedance is specified at the SMA connecior of the dipole, The influsnce of
reflections was aiminating by applying the averaging functicn: while moving the dipole in the air, al least
Toem dway from any cbslacles,

s E-Bald distribusion: E Field & measured in the x-y-plane with an isotropic ER3D-field probe with 100 mW
forward power to the antenna feed poind. In accordance with [1], the scan area is 20mm wide, its langth
exceads the dipohe anm length (180 or S0mm). The sensor center is 10 mm (in z) above the lop of the
dipole arms, Two 30 maxima ane available near the end of the dipole anms. Assuming the dpdle arms
are perfactly in ona ling, the averape of these two maxima (in subgrid 2 and subgrd 8) is determined o
compansabe for any non-paraiality to the measurement pline o well a2 the sansor displacemant. The
E-field walue siated a8 calibration value represants the maxirmurm of the interpolaied 30-E-field, 10mm
above the dipole surface.

®  H-fiskd distritution: H-eld is messured with an sotropic H-field probe with 100mW forward power Io the
antenna fesd point, in te x-y-plans. The scan amea and sensor distance is eguivalent to the E-fisld
gean, The mazimum of the field is avaiable at the center (subsgrid 5) above the feed painl. The H-field
walue siatad as calibration value represents the maximum of Tthe interpolated H-fieid. 10mm above Lhe
dipoie surface st the feed paind.
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1 Maasurament Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASY4 V4.7 B53

DASY PP Version SEMICAD ViBaB1T2
Phamtam HAC Test Arch S0 HAC P01 BA, #1002
Distance Dipale Tap - Probe Cantar 10 mm

Scan resolution du, dy = 5 mm area = 20 x 80 mim
Frequaney 1880 MHz & 1 MHz

Forward power at dipale connector 20,0 dBm = 100mW

Input power drift < 0.07 d8

2 Maximum Flokd values

H-fiald 10 mm abave dipole surface condition Interpolated masimum
Maximum measunad 100 mW forwand power D441 Alm
Uncartainty for H-field measurement: 8.2% (k=2)
E-fledd 10 mm above dipole surfsce candiion Interpolated masimum
Maximum measuned above high end 100 Y forwand power 134.7 Wim
Maximum measuned above low and 100 msY forward power 134.5Vim
Aweraged maamum above arm 100 mW forward power 134.8 Vim
IUncertainty for E-fiekl measurement 12.8% (k=2}
3 Appandix
1.1 Antenna Paramaters
[Frequency | Retum Loss n
1710 MHz 25dB { 50.3 + j7.5 } Ohm
| 1880 MHz _ 20.4 48 {H.Iﬂ_!.ﬂm
1900 MHz 208d8 {524+ 8.8} Ohm
1950 MHz 314 dB 1{52.4 +]1.3 ) Ohm
| 2000 Mz 204 dB | { 42.0 + 3.7 } Ohm

3.2 Antenna Design and Handling

T ealibration dipols has a symmetrc geemetry with @ buli-in two stub matshing network, which leads (o the
anhancad bandwidlh,

The dipote fs bullt of standard semirigid coaxial cable. The internal matching line & open ended. The antenna is
therefora opan for DC signals.

o it apply foro o dipole arms, s they ans Kable bo bend. The soldered conneclions neas the: fesdpoint may
ba damaged. After excessive machanical stréss or overhaating, check the impedance characlerislics to ensune
that tha internal matching network & nol affected.

Aer long term use with 40W radiated power, only a slight warming of the dipcle near the feedpaint can be
msasured.
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3.3 Measurameni Shesls
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3.3.2 DASY4 H-Field Result
Dase/ Time: 0907 2007 17:45:24

Tesd Laboratory: SPEAG, fumch, Switerland
DUT: HAC Dipale 1880 MHz; Type: COIZRIVI; Serial: 1082

Commanication Syssem: UW, Froquency: 1880 MHz, Duty Cycle: 1:1
Msdiam: A

Mledivm paerameters used: o = Dmbo'm, £ = 1;p= | kg'm’

Phantom section: H Dipole Seckon

Messurement Standard: DASYS (Hagh Precmion Asscssment)

[DASYS Configumtion:

Probe: HADWE - SKe065: ; Calshraned: 27,1 2. 2006

Sensor-Surfece; (Fix Surfboe)

Flectronies; DAES Sr03; Calibratad: 1 10K 2008

Phantom: HAC Teat Arch 4.0; Tvpe: 513 HAC P01 BA; ;

Mpasgoment SW: DASYS, V4.7 Build 53; Postprocessing S SEMC AT, V1.8 Build 171

H Sean - Sensor Center 10mm above CDI880V3 DipoleHearing Ald Compatibility Test (41x181x1):
Measurernent grid: dv=5mm. dy=5mm

Maximum value of peak Total field = 0841 Am

Probe Modulstion Facior = 1,00

Reference Valse = 0465 A'm; Power Dl = 0007 dB

Hearing Ald Near-Field Cabegory: M2 [AWF @ dB)

Peak H-fickd in A'm

Grid1 |Grd2 |Grd3
0.386 | 0.409|0.397
Gridd |Grid§ |Grids
0.418]0.441]0.425

Grid 7 |Grd8 |Godd

0.384 [ 0.405]|0.386

EYE '

S

REN

OB =041 48m
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3.3.3 DASYY E-Field Result
it Time: 12,07, 2007 13: 30647
Tt Laboriony: SPEAG, Zunich, Switreriand
DUT: HAC Dipole 1880 MHz; Type: CDIRAOVE; Serinl: 1082
Cemnmunication Systemc O Freguency: | 280 MHz Dty Cycle: 151
Mediany: Air

Medium parameters ussd: o = 0 mhom, g = 17 p = 1000 kg'm'
Phamtnm sectiom: E Dipole Section

[iASY'Y Comfigaration:
s Probe: ERIDOVG - SXNZ338; Cond(l, 1, 1); Cafibrated; 2712 2006
s Sensor-Sarface: (Fix Surface)
# Elesromics; DAEL Sn®}; Calvhrabed: 3106 20K
" Phaniom: HAC Test Arch 4.6 Type S0 HAC P01 BA; Serial: 1002
s Mesmirernent SW: DASYS, VAT Buld 53; Postprocessing SW: SEMCAD, V1.8 Build 172

E Scan - Sensor Center 10mm above CIER0VE DipoleHearing Aid Compatibility Test (41x181x1)
Measarement grid: dx=35mm, dy=5mm

Maninsum vahse of peak Totl field = 134.7 Vim

Probe Madulatson Factar = |00

Reference Value = 149.0 Yim: Power Dnfi = 0.027 dB

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

Peak E-field in V/m

Ged1 |Grid2 |Grid3
131.0]134.5] 130.%
Gad4 |Grdd | Grid6
86.2 |§7.8 |83.9
Gd7 |Crd® | Grid 9
131.6|134.7|127.2

tH
— .o0a
o
_-| &y
LE
Aar
588
737 =
0l = 134, TW'm
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