Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughaussirasse 43, 8004 Zurich, Switzeriand

Accredied by the Swiss Accreditation Semvice (SASE
The Swiss Accredilation Service is one of the signatories to the EA
Multiiateral Agreament for the recognition of calibration cerlificates

Client

Calibration procethums)

Calitzration dale:

Calibration Equipmant used (METE criticad for calibvation)

Schweizerischer Kallbrierdienst
Service suisse d'étnsionnage
Servizio svizzero di taratura
Swiss Catibration Service

This calibration cenificate docurnents the waceability 1 natienal standards, which roalize the physical units of measwements (81).
The measuraments and the uncenaintiss with confidence probabiiily are given on the loliowing pages and are pant of ke conificate.

Alf calitrations have been condutted in the closed labnmiory faciity: savironment temperature {22 + 31°C and humidity = 70%,

Primary Stardands D# Catl Dale {Cerificiie No.j Scheduled Caliration
Powar meter EFR-4424 GBI7480704 05-0c1-11 {Mp. 217014513 Cet-t2

Powar sensor HP 84814 US37245783 05-Crct-11 { No. 217-01451} Cct-12

Probe ERAOVE 8N 2335 29-Dee-17 (No. ER3-2336_Dec1t} Dec-12

Probe H3DVE SN: 8085 29-Dac-11 (No. H3-80685_Doct 1} Dac-12

DAES 5N 781 20-Anr 11 [No, DAES-781_Aprtt) Ap-12

Secondary Standards ey Cheek Date {in house Scheduted Chesk

Powar mater Agilent 44188
Power sensor HP 84820
Power sensor HEP 84824
Network Analyzer HP 87338
RF generator E44338

Calitrated by:

Apprved byt

SN GE4242014
SM: 331BAGR4ED
SN US37208597
US37390585
MY 41006875

Rt

(9-0ct-09 {in houss check Oc-11)
C8-0et-09 {in house check Oot-11}
03-0c1-08 {in house cheok Oot-11)
18-021-01 {in house check Q21 1)
G3-Nav-04 {in house chack Cot-11y

Funstion

Thiz calipration cedificate shall not be reproduced except in full without wiitten approval of the Tabomtany,

in house check: Ogt-12
i house check: Oot-12
In house choeck: Oct-12
In house chack: Oot-12
n house chieck: 0013

Signature y

issued: March 8, 2012

Certificate No: CD835Y3-1014_Mari2

Page 1ol B




Calibration Laboratory of “‘\N‘iy?'? Schweirerischer Kaltbrigrdienst

. AR i S
Schmid & Pariner i \V/«-’; c Service suisse d'étalonnage
Engineering AG RN S Servizio svizzero di taratura
Zeughavsstrasse 43, 8004 2Zurich, Switzerland 4@4{,’\“\\‘;\3 Swiss Calibration Service
I PR :
Accradited by the Suiss Agcreditation Sensce (SAS) Accreditation No.: SCS 108

The Swiss Accredilation Service is ong of Lhe signatories to the EA
tuititateral Agreement for the recognition of calibration certificates

Hetererices

[1] ANEI-C83.19-2007
American National Standard for Methods of Measuremaent of Compatibility between Wireless Communications
Devices and Hearing Aids.

Methods Applied and Interpretation of Paramaeters:

» Coordinate System: y-axis is in the direction of the dipole arms. z-axis is from the basis of the antenna
{mounted on the table} towards its feed point Detween the two dipole arms. x-axis is normal to the other axes.
In coincidence with the standards [1], the measurement planes {probe sensor centen) are selectedtobe at a
distance of 10 mm above the lop edge of the dipole arms.

» Measurement Conditions: Further details are available from the hardcopies at the end of the ceriificale. All
figures stated in the certificate are valid at the frequency indicated. The forward power 1o the dipole connector
is set with a catibrated power meter connected and monitored with an auxifiary power meter connected 1o a
girectionai coupler. While the dipole under test is connected, the forward power is adjusted to the same leval,

» Antenna Positioning: The dipole is mounted on a HAC Test Arch phantom using the maiching dipole
positionar with the arms horizontal and the feeding cable coming from the ifloor. The measuremants are
performed in a shielded room with absorbers around the setup 1o reduce the refiections.

Itis verified before the mounting of the dipole under the Test Arch phantom, that its arms are perfeclly ina
line. it is installed on the HAC dipole posilioner with ls arms paratle! below the dislectric reference wire and
able to move elastically in vertical direction without changing its relative position to the lop center of the Test
Arch phantom. The vertical distance {0 the probe is adjusted after dipole mounting with a DASYS Surface
Check job. Before the measurement, the distance between phantom surface and probe tip is verfied. The
proper measurement 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 grid reference point {tip
of the probe) considering the probe sensor offset. The vertical distance to the probe is essential for the
accuracy.

»  Feed Point impedance and Relturn Loss: These parameters are measured using a HP B753E Vacior Network
Analyzer. The impadance is specifled at the SMA connector of the dipole. The influence of reflections was
efiminaling by applying the averaging function while moving the dipole in the air, at least 70cm away from any
ohstacles.,

s E-field distribution: £ {ield is measured in the x-y-plane with an isotropic ER3D-fietd probe with 100 mW
forward powar to the anlenna feed point, In accordance with 1], the scan area is 20mm wide, its length
exceeds the dipole arm length (180 or 90mm). The sensor center is 10 mm {in 2} above the top of the dipole
arms. Two 3D maxima are available near the end of the dipsle arms. Assuming the dipole arms are perfectly
in one line, the average of these two maxima {in subgrid 2 and subgrid 8) is delermined to compensate for any
non-paralielity to the measurement plane as well as the sensor displacement, The E-field value stated as
calibration vaiue represents the maximum of the interpolated 3D-E-figld, 10mm above the dipoie surface.

*  H-field distribution: Hield is measured with an isoiropic 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 the field is available at the center (subgrid 5) above the feed point. The H-field vaiue stated as
calibration value represents the maximum of the interpolaled H-field, 10mm above the dipole surface at the
{fead point.

The reported uncertainty of measurement is stated as the standard unceriainty of measurement multiplied by the
coverage factor k=2, which for a normal distribution corresponds {0 a coverage probabllity of approximately 95%.
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Measurement Conditions

DASY system configuration, as far as not giver on page 1.
DASY Version DASYS V52.8.0
Extrapolation Advanced Extrapolation
Phantom HAC Test Arch
g;sl:?;ce Dipole Top - Probe 10mm
Scan resolution dx, dy = 5 mm
Frequency 835 MHz + 1 MHz
Input power drif < 0.05dB

Maximum Field values at 835 MHz

H-field 10 mm above dipole surface condition Interpolated maximum
Maximum measured 100 mW inpul power 0.450 Afm £ 8.2 % (k=2)
E-field 10 mny above dipole surface condition interpolated maximum
Maximum measured above high end 100 mW input power 1635V /m
Maximum measured above low end 100 mW input power 160.0V/im
Appendix
Antenna Parameters
Frequency Heturn Loss impedance
800 dMHz 155 dB 4220 -136 11
835 MHz 30.5dB 48.681 + 260
200 MHz 16.7 dB 20 -1448j0
950 MHz 201 dB 457 2+ B BN
880 MHz 157 dB3 51.00+ 1680

3.2 Antenna Design and Handling

The calibration dipole has a symmetric geometry with a buill-in two stub matching nelwork, which leads 1o the
enhanced handwidth.

The dipole is built of standard semirigid coaxial cable, The internat matching line is open ended. The antenna is
therefore open for DC signals.

Do not apply force to dipole arms, as they are liable o 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 not affected.

After fong term use with 40W radiated power, only a slight warming of the dipole near the feedpoint can be measured.
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Impedance Measurement Plot
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DASYS H-field Resuit

Date: H7.03.2012
Test Laboratory: SPEAG Labh2
DUT HAC-Dipole 835 MHz; Type: CDB33V3; Serial: CDE35V3I - 8N: 1014

Communication System: OW; Frequency: 833 MHz

Medium parameters used: 6 =0 mhofm, &, = 1 p= 1 ka/m’
Phamtam section: RF Section

Measurement Standard: DASY I (IEEFAEC/ANST CA3.14-2007

DASYS2 Configuration:

»  Probe: H3DV6 -~ SNBOSS; ; Calibrated: 29.12.2011

= Sensor-Surface; {Fix Surface)

»  Electronics: DAES Sn781; Calibrated: 20.04.2011

+  Phantom: HAC Test Arch with AMCC; Type: SB HAC P01 BA; Serial; 1070
«  DASYS2 S2.8.0{692); SEMCAD X 14.6.4{4989)

Dipote H-Field measurement & 835MHz/H-Scan - 835MHz d=!nnyHearing Ald Compatibility Test (413361x1):
Measurement grid: dx=3mm, dy=3mm

Dewice Reference Point: 0, £, -6.3 mm

Reference Value = 0.49 Vin, Power Drift = 0,00 48

PMR not calibrated. PMF = 1.000 is applied.

H-field emissions = (146 A/m

Near-{ield category: M4 {AWF 0.dB)

PMF scaled Hefield

Grid 1 M4{Grid 2 M4]Grid 3 M4
0.38 A/m {0.40 Afm 0.38 A/m

Grid 3 M4
0.39 Afm {0.41 A/m {0.3% A/m

0 dB = 0.46A/m = -6.74 dB A/m
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DASYS E-field Result

Dage: 08.03.2012
Test Laboraory: SPEAG Lab2
DUT: HAC-Dipole 835 Mz, Type: CDEISVI; Serial; CDEIZVE . SN: 1074

Communication System: CW! Freguency: 835 MHz

Mediunt paramalers used: 6 = 0 mho/m, & = 13 p = 1000 ke/m”
Phamon section: RF Section

Measurement Standard: DASYS JEEEAEC/ANS] C63.19-2007)

DASYS Configuration

Probe: ERIDVE - SN2336; ConvF(L. 1, 1y Calibrated: 29.12.2011
Sensor-Sarface; (Fix Surface)

Electronies: DAES Sn781; Calibrated: 20.04.201 )

Phantom: HAC Test Arch with AMCC, Type: SD HAC PO BA; Serial: 1070
DASYSZ 32500692y SEMUAD X 14644980

. & K

Dipole E-Field measurement & $35MHZ/E-Scan - $353MHz d=10mm/Hearing Aid Compatibility Test (41x361x1);
Measurgment grid: dx=3mny, dy=3mm

Device Reference Point: 3,0, -6.3 mim

Reference Value = HX.3 Viny Power Drift = -0.00 dB

PMR not calibrated. PMF = 1.000 s applied.

E-field ennssions = 163.5 Vim

Near-ficld categoryy M4 (AWF 0 dB)

PMF scaled E-field

Grid 1 M4 |Grid 2 M4 |Grid 3 M4
155.6 V/m1{160.0 v/m]156.1 v/m
Grid 4 M4 {5 Grid 6 M4
87.83 V/mg 88.08 V/m
Grid 7 M4 |Grid 8 Ma |Grid 9 M4
156.4 V/m{163.5 v/m{159.4 V/m
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