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Dynamic Range f(H-field)

{(Waveguide R22, f = 1800 MHz)
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Uncertalnty of Linearity Assessment: + 0.8% (k=2)
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H3DVG SM:6260

Deviation from Isotropy in Air
Error (¢, 3), f=900 MHz

Error [d8]

H-100-080  EOB0-060  E-0EG-4D  E-DA0-020 0200, 0
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Uneertainty of Spherical Isotropy Assesament: £ 2.6% (k=2]
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Other Probe Parameters

ectangular
Sansor Arangement Rectangu
-154.1
Connactar Angle {"}
enabled
Mechanical Surface Detection Moda e
= =55
Cplical Surface Delection Mode
Proba Cverall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 20 mm
Tip Diameter 6.0 mm
Probe Tip to Sensor X Calibration Point 3 mm
Probe Tip to Sensor Y Calibration Painl 3 mm
Probe Tip io Sensor Z Calibration Point 3 mm
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ANNEX E: CD835V3 Dipole Calibration Certificate (SN: 1149)

Calibration Laboratory of {“f&?fhﬁ"a Echwalzerisches Kallarerdionst
Schrrid & Partnar e Service suisse d'éalannaga
Et":ngEﬁﬂg AG i Servizio svizzaro di laratura
Zaughausstrasse 43, BI04 Zurich, Switzerland ""-Jrﬁx}‘h Swiss Calibtalion Service
ol e

Accradited by the Swiss Accreditalion Service [SAS)

Aesregitation Mo SCS 108

The Swiss Actreditalion Service is one of the signatories to the EA
Multitateral Agreement far the recognition of calibration certificates

Cliant Auden

Certificate No: CDB35V3-1149_Jan10

|ICALIBRATION CERTIFICATE

1 Oject
|

| Caibwation procecure(s)

Calibralicn date

CDB35V3 - SN: 1149

QA CAL-20.v5

Calibration procedure for dipoles in air

January 12, 2010

Calibralion Equipmant usad (MATE crtizal for caliaration)

This calibration certificate documents tha traceablily to rebonal standards, which realize the physieal units of measuremants (52)
All calibrations hawa bean conduchaa in tha dosed [acomtary facililg amdmonmand femperiune (22 + 3°0 and hairedity < 70%.

Frower migler ﬁgl?,-m 4471858
Powar sansor HP BaE2H
Fower gansor HF B4B34

SN: GRA24H1 81
Sh: 23318409450
SM LIS3TRISSET

Primiary Standads D ¥ Caal Crane (Cartilicate Mo Schatulsd Gatbraticn
Fower males EFMA-4424 GEATARODTIM L6-0ct-08 [No, 217-01 086} Oul-10

Foweer sansss HF BE1A Ussragavad 06-0ct-08 {No, 217-01086) Qb1

Prioba ERI0ONVG SN 2333 30-Dac-04 (Mo, ERS-2336_Dacdb) D10

Probe H2DVE SM: GOES I0-Drec-0d (M HE-E085_Decla) g0

[aEd SM: T A0-Mav-08 (Me. DAEA-7E1_Nawld) Mo-10

Sacondary Standaids [ Check Date (0 housa) Seheduled Check

28-0el-03 lin howss check Oc-08)
09-Out-08 (in hawse check Oct-05)
D8:0ct=C8 jin howsa check Oct-057]

In house check: Cct-10
I hzge check: o310
I P check: Oct-10

Metwork Analyzer HF ETS3E U557 360585 18-0gt-01 fin howsa check Oct-0f) In hpuse shicl: O 10
RF garerator E44336 MY 41000675 TF3-Nov-04 (A house chack CQot-08E) I house checi: Oot-11
Mame Funclion S-g}'-'lhlm
Calibeated by Cleudiz Laubler Laboratcey Tachmician ki }_ L
LAY
i
Appeoved by Hala Pomovic Tachnical Maragar

-E"_--"" 4
/ﬁ"-'{r_‘-' .f-'/f"//__"é_'

Igaued: January 19, 200

Cordificale Mo COAIEYI-1142_JaniD
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This calibration cartificate shall not ba reproduced except in ul wifou witlen approval af She lsbaalon.
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Calibration Laboratory of ARy Schweizari ierdi
5 S weizarischer Kaliorierdienst
Sehmid & Partner iﬁé 2 Service suisse d'étalonnage
Engineering AG e Servizlo svirzers di taratura
Zeughausstrassa 43, 004 Zurleh, Switzerland ':-¢.f-'|’/';_-::|k\'ﬁx3‘ S Swiss Calibration Service
Agcredited by the Swiss Accreditation Service (SA3) Accraditation No.: SCS 108

The Swiss Accreditation Service is one of the signalerkes to the EA
Kultilateral Agresmant for the recopnition of calibration certificates

References

[

2]

AMNSI-CE3.19-2006
Americen National Standard for Methods of Measuremeant of Compalibility batwean Wirslass
Communications Devices and Hearlng Aids,

ANEI-CE319-2007
American National Standard for Methods of Measurement of Compatitility between Wireless
Communications Devices and Hearing Akds.

Methods Applied and Interpretation of Parameters:

Coordinate System: y-axls is in the direction of the dipole arms. reaxis is from the basis of the antenna
{rounted on the table) towards its feed point betwaen the two dipols arms. x-axis is nommat ta he other
axes. In coincidence with the standards [1, 2], the measurement planes {probe sensol cenlar) are
salacted 1o be at & distance of 10 mm above the tap edge of the dipole armes.

Measurement Conditions: Further details are available from the hardoopies at ihe end of the cerificate,
Al figures stated in fha cerificate ara valid at ths frequency indicated. The forward pawer 1o the dipale
connector s sat with & calibrated powear metar connectad and monitored with an auxiliary power matar
sonnected to a directional coupler, Whils the dipole under test is connected, the forward pawer i3
adjustad 1o the same lavel.

Amtanna Pesitioning: The dipele is mournted on & HAC Test Arch phantom using the matching dipols
positioner with the arms horizontal and the leeding cable coming from the floor. The measurements
are periormed in 8 shielded room with absarbers around the setup o reduce the reflections.

It = verified before the mounting of the dipole under the Test Areh phantom, that its arms are peracily
in a lina, It is instalied on the HAGC dipela positionar with fis arms parallel bejow the dielactris reference
wire and ahle to move elastically in vertical direction without changing its relative position to the top
certer of the Test Arch phantom. The verical distance to the probe is adjusted afier dipote mounting
with & DASYS Surdface Chack job, Before the measurament, the distance betwaan phartam suface and
probe tip is vedfied. The propar measurams nt distance |s selectad by choosing the matching sectien af
the HAC Test Arch phantom with the proper device reference point (upper surface of the dipolel and tha
matching grid reference peint (tip of the prabe) eansidering the probe sensor offset. The vertical
distance to the probe is essantlal for the accuracy-

Feed Point impedance and Return Loss: Thess parameters ana measured using 8 HP 8753E Veclor
Matwork &nalyzer. The impedance is specified at he SMA conpesior of the dipole. The influence of
rellactions was eliminating by applying the averaging function while maving the dipole in the ar, at lzast
Focm away from any obstacles,

E- fiald distribufion: E field is measured in the x-y-plane with an isotropic ER3D-field probe with 100 mw
forward power to the antanna feed point. In accordance wiltn (1, 2], the scan area is 20mm wide, ils
lengh exceads the dipole arm length {1 B0} or G0mm}. The sensor centar is 10 mm (fn 2) abova the top
of the dipsle arms. Two 30 maxima arg avaitable near the end of the dipole arms, Assuming the dipake
armg are parfectly in one ling, the average of these Wwo maxirma {in subgrid 2 and subgrid B) is
detarmined io compensate tor any non-parallelity fo the measurameant plane as wall as the sensor
dispiacemant. The E-field value stated as calbration value reatesents the maximum of the interpolated
aD-E-fiskt, 10mm above the dipole suface.

H-fiald distribution; H-field Is measured wilh an isctropiz H-field probe with 100mW forward power Lo the
antenna feed paint, in the x-y-plane, The scan area and sensor dislance is equivalent to the E-figld
sean. The maximum of the fiald s available at the center (subgrid 5) abave the feed point. The H-fiald
value stated as calloration value represants the maximum of ihe inlerpolated H-fizld, 10mm above the
dipole surface at tha faed poink.

Cerlilicate No; COB35V3-1148_Jan1l Fage 2 of &
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1 Measurement Conditions

DASY syslem configuration, &s 1ar as not given on page 1.

DASY Version DASYS V5.2 Bi57 ]
DASY PP Version SEMCAD X V14.0 BT

Phantom HAC Test Arch a0 HAC PO BA, #1070
Dlstance Dipale Top - Probe

Center 18 mm

Scan reselution dx, ey =5 mm areg = 20 & 180 mm

Fregquency B35 MHz = 1 MHz
Forward power at dipole _
connector 2000 dBm = 100mW
Input power drift < (.05 di
2 Maximum Field values
H-field 10 mm abave dipole surface gandition interpolated maximum

Kaximum measured

100 i forward power

0.465 A'm

Ungertainty for H-field measurement: 8.2% (k=2)

E-field 10 mm above dipole surface candition Interpolated maximuim
hanimum measured abave high end- 100 mW farward power 170.7 VWim
Maximum measured above low end 100 mWW forward power 1626 \Vim
| Averaged maximum above am F00 MW forward powear 166.7 Vim
Unceranty for E-figld measurament; 12.8% (k=2)
3 Appendix
4.1 Antenna Parameters
Frequency ~ |Return Loss Impedance
8O0 MHz 164 dE [43.4 —j12.6 | Dhm
| B35 MHz 255 dB {49.5 + 5.3 ) Ohm
| 900 MHz 16.6 dB = 5 { B5.7 —[14.B ) Cham
50 MH2 F3.6dB (454 +j4.4 ) 0hm
950 hHz i ~116.8dB | 486+ j14.4 ) Onm ]

3.2 Antenna Design and Handling

Tha calinration dipole has a symmetric gearmetny with a bwilt-

enhanced bandwidin.

The dipols is built of standard semirigid coaxial cable. The internal mat

tharefore open for DO signals.

i o stut matehing natwork, which leads to the

ching line is open ended. The antenna iz

Do not apply force to dipole ams, as they are limhie ta bend. The soldered connections near the feadpaint may
siress or ovasheating, chack the impedance characierislics to snsure

that the interral matching natwork is not affected.

be damaged. Aftar excessive mechanical

After long tern use with 40W radiated powar, only a siight war

measured,

ming of the dipale near the feedpoint can be

Cerilicate No: COE2EVE-1148_Jantd
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1.4 Measurement Sheets
3.3.1 Return Loss and Smith Chart
12 Jan 2880 16930321

CH1 S5l LOB S o/ REF -1% B wonSmis gF  S35.008 00 NHZ

' o CHE Markers
e e ——— ;
= i 1p-1E, 404 4B
i L & i 00, 000 HHz
- 1 f 3-1F.SES dE
i - ' S, BED HE
= ETT
L &S %:\f' 41-7 3,081 8
% :il I,-.:' LEE,000 HHE
v
fEe 3 = Sioi.778 dE
& AL D, 038 MMz
T
: iy LEELE red G3%.000 B0 MHz
CHZ set 10 F8 7495290 525200 L9l

- N CHZ Markers
el /// ‘\\ 1

1 43,3959 %
14 AP B0
ker ! ' R GRS

iy i ”"“'\x\_‘. -
| MERETE
LITRLE g
I30.2 08 iz
145,395 4
i *i%32
e 950,080 MHz
* 135830
e 26,890 MH=

9 'H-"\."._H_'--\__\_,_,..__-—“_/’l
—

87 LABEE BAR MHz
STHRT 2350080 200 HHz ATOF 1335
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332 DASY4 H-field Result

Date Time

Test Laboratory: SPEAG Lab2

HAC RF_CDB35_1149_100112_H_CL

DUT: HAC-Dipole 835 MHz; Type: DRISV3; Serial: 1149
Communication System: CW; Frequency: 835 MHy

Medium parameters used: ¢ =0 mho/m. &= lip=1 kafm’
Phantom section: RE Section

Measurement Standard: DASYS (IEEE/MEC/ANS] C63.19-2007)
DASY3S Configuration:

-
-
L]
-

Brohe: HADVE - SNAMGS: © Calibrted: 3001220004

Senstr-Surface: (Fiy Suface)

Eleciennics: TRAEL S 781 Colibrated: 305, 1 1 20k

Phantom: HAT Test Arch with AMOC; Tvpe: S HAC P01 BA: Senal: 1070
weasurement S%W: DASYS, V5.2 Build 157: SEMCAD X Wersion 1.0 Build 57

SP200.2004 12:23:55

Dipole H-Field measurement @ 835MH2/H Scan - measurement distance from the probe sensor
center to CD833 Dipole = 10mm/Hearing Aid Compatibility Test (41x361x1):

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

Maximum value of peak Total field = 0.463 A/m

Probe Modulation Factor = |

Device Reference Point: 4, 0, -6.3 nmum

Reference Value = 0.495 A/m; Power Drift = -0.012 dB
Hearing Aid Near-Field Category: M4 (AWF 0 dB)

Peak H-Tield in Afim

Grid | Grid 2 Grid 3
0.395 0411 1.381
M4 M4 M4
Crid 4 Grd 5 Cirill
0.446  |0465  |0.433
M4 M4 M4
Lirig 7 G B Gl &
0.394 0.414 0.388
M4 Md M4

1B = 0405 Adm

Cedifizale Mo CO835W3-1149_Jan1d Page 5of §
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31.3.3 DASY4 E-field Result

Diate/Time: 12012010 14:35:38

Test Laboratory: SPEAG Lab2

HAC RF_CDB835 1149_100112_E CL
DUT: HAC-Dipole 835 MEz: Type: DEISV I Serial: 1149
Communication System: CW; Frequency: 833 MHz
Medium parameters used: o = 0 mho/m. ¢, = l:p=1000 }.g-fmi
Phantom section: BE Section
Megsurement Standard: DASY S (IEEE/IEC/ANSE CA3.19-2007)
DASY S Configuration:

a  Probe: ERIDYE - SN2E36 ConvFiL 1) Calibraed: S04 2,201
Sensor-Surlace: (Fiv Sourleed
Flaciromics: ARG SnT# 1 Calibruied: 30,00 2009
Prsansom: HAC Test Arch with AMOC; Type: SD HAC M1 BA; Senal. 1070
Mesumenient SW: DASYS, VA2 Build 157, SEMCAD X Mersion 140 Ruild 57

L

Dipole E-Field measurement @ 835MH#/E Scan - measurement distance from the probe sensor

center to CD8335 Dipole = 10mm 2/Hearing Aid Compatibility Test (41x361x1}:

Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 170.7 ¥/m
Frobe Maoditlation Factor = |

Device Beference Point: 00, -6.3 mm

Relerance Value = 108.8 Vim; Power Drift = 0.013 dB
Hearing Aid Near-Field Category: M4 (AWF 0.dB)

Peak E-field in %/m

Cirid | Ol 2 Ciriel 3
158.8 162.6 1574
M4 M4 M4
Grid 4 Grid 5 Grd 6
86.2 88.2 85.4
M4 M4 M4
gl 7 Grid & rrid 9
158.6 170.7 169.5
M4 M4 M4

- 'I'IF '_ B - e e = " -

I b

i Faa |

I ;

I s I|

B = [TLTY/m

Cerilicate Mo, GOS835V3-114%_Jani10 Page 6ol &
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ANNEX F: CD1880V3 Dipole Calibration Certificate (SN: 1135)

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zaughausstrasse 43, 8004 Zurich, Switkeriand

Schwaizarischer Kalibaerdlanst
Servige suisse d'élalonnage
Eervizic svizzera di taratura
Swiss Calibraticn Service

Accredied by the Swiss Accreditatian Bervice [SAS) hzeraditgtion No.: SCS 108

The Swiss Accraditatlon Service |5 one of the signatories Lo the EA
Muliilateral Agraement for the recognition of calibration cerlificales

Auden

Client

Cestificats Me: CD1880V3-1135_Jan10

CALIBRATION CERTIFICATE

Cibjoat CD1830v3 - BN: 1135
Caligration prosedurals) QA CAL-20.v5

Calibration procedure for dipoles in air
Calipeticn data: January 13, 2010

This galibralion cenificale dacuments e recestiay 1o national stardards, wiich reakize the phyaical wnits af massuraments (310,

| 4l calibrations hewe bean conducied 1 the closed Ebaralory [afily: enironment bemparature [22 = 37°C and umadily = T0%

- Calibration Equipmant used (METE citizal kor caibrabong

Piimary Srandards Lo ¥ Cal Dzt (Carilicale Mo.) _ Scheduled Calibeation
[ Paw: mater EPM-4428 [ GEyraan704 06-Ce-08 (e, 21701006 Telrd

Power sensor HP §4814 USST2s27Ed 06-0pt-03 (Mo, 21701 DRG] Cgt-40

Prabsg ERICVE | o8 zas W)-Dee-08 (He, EAZ-2335 Decoo] Dac-40

Eraba HADVE B 30-Dec-09 (Mo, H36085_Decid) Dac-1a

DAE4 [ s 7a -Nav-09 (Mo, DAEA-7B1_Navd) Mav-10

Secondary Slangande | e Chack [ale (in house) Scheduled Cheok

Prowar meter Agilent 44198
Powsar senanr HF B482H
Powar sensor HP B4E2A

!
|
1

| 5K: GE4Zd20181
SNM: 331BAIB450
SN; FSATASEELT

5-0ct=08 fin bouse checs Ocl-03h
QD0 (in house check Ozl-09)
Q3-00i-08 [ nouse check Disl-089)

This calioration certlicate shal mol be raproduced eroepl in Sl willid witten aporaval of the laarabary,

I house check: Ocl-10
I howse check: Gol-10
Im bouse gheck: Oct-10

Hatwnrk Anatyrar HP 8753E US3TaI0588 18-Oi-01 {in houss check Oot-0E) In house check: Jct10

RF ganarator E44338 | WY 41000675 03-Mee-04 {in Powse check Oci-09) Iy hewse chack: Ool-11
Mamo Funzlicn Sigralune

Caliberaled by: Claudie Leubler Laporalory Techmican K\\;‘Cg\,\

Approved by Kalja Pokowic Tachrical Marmager

lazugd: Jardeng 48, 200

Certificate Nao: SD1880v3-

1135 _Jan1d

Paga1of &
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Calib'll'atiﬁn Laboratory of __‘:“'L"Qj’t} G Schwizerischer Kailbrierdienst
Schmid & Partner % Q:T—_J,’LE i’ Servico suisse detalonnage

Engineering AG b e C  servizio svizzero di taraturs
Zaughausstrassa 43, 3004 Zurich, Switzerland i{ﬁf S swiss Calibration Servica
L (L
Accredited by the Swiss Accreditation Service [SAS} Accreditation No.: SCS 108

The Swiss Accreditation Berviee is ona of the gignatories to the E&
Muhilatera! Agreemant for the recegnition of calibration certificates

Refarences

f11 AMNSI-CE3.15-2006
Amercan Mational Standard for Methods &f Measurement of Compatibility batween Wireless
Commurications Devices and Hearing Aids.

[2] ANSI|-CE3.19-2007
Amerlcan National Standard for Methods of Measurernant of Compatibility between Wirsless
Communications Devices and Hearlng Aids.

Methods Applied and Interpretation of Parameters:

«  Coordinale System: y-axis s In the direction of the dipole arms. z-axis is from the basis of the antenna
{mournted on the table) towards its feed poinl between the two dipole arms. x-axis is normal to the ather
axes. In coincidence with the standards [1, 2], the measurement planes (probe sensor center) are
zelected 1o ba af a distarce al 10 mm above the top 2dge of the dipols arms.

e Measurement Conditions: Further details gre available Tram the hardeopies at the end of the cerificate.
All figures stated in the cediflcate ara valid at the frequency indicated. The forward power fa the dipole
connectar is set with a calibrated power mater connected and menilored with an ausiliary prwser meter
connectad 1o a directional coupler, Whils the dipole undar test is connected, the farward power is
adjusted to fhe same lavel.

= Antenna Positioning: The dipoke is mounted on a HAC Test Arch phantom using the matching dipole
posilioner with the arms horzontal and the feeding cable coming from the floor, The measurements
are peformed in a shieldad room with abserbers around he seiup to reduce the reflactions.
It iz verified befare the maunting of the dipole undar the Test Arch phantom, that its arms are perecily
i aline. It iz installed on the HAL dipole positioner with its arms parallel below the dielectric reterence
wire and able to mava alastically in vertical direction without changing its relative position 1o the top
center of the Tes! Arch phantem. The vertical distance 1o the probe is adjusted after dipole mounting
with a DASYS Surface Chack job. Before the measurement, the distance batween phaniom surface and
probe tip s verified, The proper measurement distance is seected by choosing the matching section of
the HAC Test Arch phaniom with the proper device reference point {upper surlace of the dipole) and tha
matching grid reference point (tp of the probe) considering the probe sensor offset. The vertical
dislanca to the probe is essential for the acouracy.

»  Feed Point impedance and Relurn Loss: These paramaters are measured using a HF 8753E Vactor
Metwork Analyzer. The impedance is spacified at the SMA connectar of the dipole. The Influence of
reflections was eliminating by applying the averaging function while moving the dipole in the air, at lsast
Toom away from any cbslacles.

o F- fiald distribution: E fleld is measured in the s-y-plane with an isctropic ER30-fiskd probe with 100 mW
forward power to the antenna lesd paint. In accordance with [1, 2], the scan area ks 20mm wide, Hs
length exceeds the dipole arm lenglh (180 ar 90mm). The sensor center is 10 mm (in 2j above the top
of the dipole arms. Two 30 maxima are avaitable near the and of the dipole arms. Assuming the dipole
arms are peractly in one line, the avarage of these two maxima {in subgrid 2 and subgrid &) is
determined to compansate for any non-parallziiy 1 the measurement plans as well as the sensor
displacement, The E-figld value stated as calibration valug represents the maximum of tha interpolated
S0-E-fietd, 10mm above the dipole surface.

«  H-fiald distribution; H-field is measured with an isotropic H-field probe with 100mW forward power o he
antenna feed point, in e x-yplans, The scan area and sansor distance is squivalent to the E-field
scan. The maximum of the figld |s available at the center (subgnd 5 above the feed point, The H-fisld
value stated as calibration value represents the maximum of the interpolated H-fleld, 10mm above ihe
dipole surface at the lead point.

Cerificate Mo GO1B8003-11356_Jan10 Page 2 of G
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1. Measurement Conditions
DASY system configuration. 86 far as not given an pags 1.

DASY Version DASYS V5.2 Bi57

DASY PP Version SEMGAD X V14,0 B57 l

Phantom HAC Test Arch S0 HAC P01 BA, #1070 |

Distance Dipole Tup_':-l;rﬂ_;e_ﬂenter B 10 mm B

Scan resolution ) dx, dy=5mm area = 20 % 80 mm
Frequency 1880 MHz = 1 MHz )

Forward power at dipole connector 20.0 dBm = 100m\W

Input power drla- < 005 dB8

2. Maximum Field values

H-field 10 mm above dipole surface candition Interpolated maximum

Baximum measured 100 mW forward pawer 0.475 Afm
Urcartainty lor H-field measurement: B.2% [k=2]

- ar—

E-field 10 mm above dipole surface candition Interpolated maximum
Kaximum measurad above high and 100 mW forward powar 1428 Vim

Maximum measured above low end 100 mW torward powar | 138.7 Wim

Averaged maximum above arm 100 mW forward power 141.3 Wm___‘______

Uneerainty tor E-field measurement: 12.8% (k=2)
3. Appendix

3.1 Antenna Parameters

[ Frequency Return Loss Impedance
(1710 MHz 138 B . {47.5 +]10.9 1 Ohm
1880 MHz ; 21.2dB {51.5 + 8.7 ) Ohm
18900 MHz 21.5 dB {544 +j7.3 ) Ohm ]
1950 MHz - 26.4 dB {54.8 - 1.1 ) Ohm
| 2000 MHz [20.040B {41.0~j0.8 ) Ohm

3.2 Antenna Design and Handling

The callbration dipole has a symmetric geomatry with a built-in twa stub matching netwark, which leads to the

enhanced bandwidih.
The dipole is built of siandard semingid coaxial cable. The internal matching lina is open ended, The anterna is

therafore open for OC signals,

Do not apply force to dipole arms, as they are liable to band, The soldered connections near the fsadpoint may
ha damanad. Aftar excessive mechanical stress or averheating, check the impadance characieristics o ensure
that the intermal matching network is not affectad.

After long tarm use with 40W radiated powar, oniy a slight warming of the dipsie near the feedpoint can be
measurad.
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3.3 Measurement Sheets

3.3.1 Return Loss and Smith Chart
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312 DASY4 H-Field Result

Teut Laberatory: SPEAG Lab2

HAC_RF_CD1880_1135 100113 _H_CL
DUT: HAC Dripole 1880 MHie: Type: CDA8R0V3; Serdal: 1135

Commumication Syseenr OW'; Fraguency: RS0 MHz

Medium purameters wied: o = 0 mhodm, ;= ps | lg-'-‘ll"

Phantom secticn. RF Section

Whepsurement Standard: DASY S ([EEEAEC/ANS] C63, 19-2107 )

[345Y 3 Conliguration:

.- = & ¥ @

Prohe: HIDVG - SMGEGS: © Colibrated: 30,12 2008
Sensor-Surface: (Fix Surfee)
Eleciromics: DAE4 5781 Calbrated: 5001 12005
Phantom: HAC Test Arch with AMOC: Type: 50 HAC PUL BA; Sedal: 1070

Memauremenl SW: DASYS, V5.2 Buld 157 SEMCAD X Version 14,0 Build 57

DateTime: 13012000 12:17:00

Dipole H-Field measurement @ 18850MH2'H Scan - measurement distance from the probe
sensor center to CD1ES0 Dipole = 10mmyHearing Aid Compatibility Test (41xE81x1):
Meisuremsnt grid: dy=3mm, dy=Smm
Maximum value of peak Totnl fizld = 0475 Afm

Probe Modulution Fuctar = |

Drevice Reference Poine: 01, €, -6.3 mm

Relerones Value = 0.503 Afm: Power Drilt = -0.017 dB

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

Paak H-Deld i Adm

Crrid 1 Gind 2 Cirid 3
0.421 .436 0.410
M2 M2 M2
Girjel 4 Grid 5 Grid &
0.458 0.475 0.447
M2 M2 M2
Grid 7 Grrid B Giried o
0.412 0.431 0.407
M2 M2 M2

OB = R4 730m

Cartiicale No: CD1EE0VI-1135_Janid
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3.3.2 DASY4 E-Field Resull
DateTimse: 13002010 13:42:51

Tess Labogurory: SPEAG Lah2

HAC RF_CD1880 1135_100113_E CL

BUT: HAC Dipole 1880 MHez; Type: CIMERINV Y, Scerial: 1135

Commenication Svstem: CW: Fregquency: [RE0 hMHz )

pedium parameters used: o =0 mhedfm, g = bpo= 000 kgfn

Phantom section: RF Sacaici

Measurcment Standard: DASY 3 (IEEEJEC/ANS] CH3.19-2007)

ASY S Conligurution:

Probo: ERADWG - SN2336; Convl01, 1, 1 Caliheated: 30,12, 2005
Sensar-Surface: (Fix Surlace)

Elecironics: DAES Sn81; Calibruned: 30, 11,2009

Fhantom: HAC Test Arch with AMCC: Type: S HAC PO BAL Senal: 1070
Mensurcment SW: DASYS, ¥5.2 Build 157 SEMCAD X Varsion 140 Build 57

Dipole E-Field measurement @ 1880MH2E Scan - measurement distance from the probe sensor
center to CD1SS0 Dipole = 10mnvHearing Aid Compatibility Test (4Ix181x1):

Measurement god: da=amm. dy=3mm

Maximum vitlee of peak Tolal field = 142.9 Vim

Probe Maodulation Factor = |

Device Beference Point: 0, 0, 6.3 mm

Reference Value = 1621 ¥im; Power Drlt = -0.010 dB

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

Peak E-fichl i ¥Vim

Gnd | Cigiad 2 Corict 3
136.2 139.7 135.5
M2 M2 M2
Cirtul 4 Grid 5 Cinid £
93,1 05.1 0.7
M3 M3 M3
Cirid 7 Gl & Cinef 9
135.2 142.9 140.6
M2 M2 M2

|— 148

I

(hdB = 1429 /m
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ANNEX G: DAE4 Calibration Certificate

Calibration Laboratory of ;‘-‘{f'_x:_',_'.’ri?“—/ Schwaizarischer Kallbrisedisnal

Schmid & Partner = 2 Service sulsse d'étalonnage
ineering AG 2 - Servizlo svizzero di taratura

IuEﬂungrnmanm Switzerland %ﬁ? S  swiss Calibration Servics

Accredited by the Swiss Accreditation Serice [SA5)
The Swiss Accraditation Service is ona of the signatories Lo the EA
Multilateral Agraamant for the recognition of calibration certificates

Client

Calibralion grecadurss)

Callbration date;

This cafibration cartificate documents the tracasbility to national standarde, which reafize the physical units of maasuremants (S1).
The measurements and the uncanainties wih confidence probability are green on the following pages and ane part of the cenificate.

All calibrations have been condiscted in the closed |aboratory faciity, enviranmend temperature (22 = 5)°C and humidty < 70%.

Calibration Equlpsant used (MATE critical for calibraticn)

Primary Standards D # Cal Dates {Cerlificaia Mo Scheduled Cali
Kaithbey Multimeter Type 3001 SM: 0810273 2B-Sep-10 (Mo 10376} Seg-11

Secondary Slandards 1D # Check Diage {in house) Scheduled Chack
Calibrator Box V1.1 SE UMS 008 AB 1004 OT-Jun-10 {in house check) In house check: Jun-11

Aproved by

|ssued: Mowembser 18 2010

This calibration certificate shall not be reproduced except in full without written approval of the laboraiony.
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zsughsussirasse 43, 8004 Zurich, Switzarland

& Schwelzerischer Kalibrierdianst

c Servite suisss d'dalonnage
Sarvizio svizzero di taratura

S Swiss Callbration Service

Accredited by Ihe Swiss Accredilation Senice [SAS) ' Acereditation Ne.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agresmant for the recognition of calibration cartificates

Glossary
DAE data acquisition electronics
Connector angle  information used in DASY system to align probe sensor X to the robot

coordinate system.

Methods Applied and Interpretation of Parameters
o DC Voltage Measuremeni: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

s Connector angle: The angle of the connector is assessed measuring the angle mechanically
by a tool inserted. Uncartainty is nat required.

» The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

s DC Voltage Measurement Linearity, Verification of the Linearity at +10% and -10% of the
nominal calibration voltage. Influence of offset voltage is Included in this measurement.

¢« Common mode sensitivify: Influence of a positive or negative common mode voltage on
the differential measurement.

= Channel separation; Influence of a voltage on the neighbor channels not subject to an
input voltage,

s AD Converter Values with inputs shorted: Values on the intermal AD converter
corresponding to zero input voltage

s [Input Offset Measurement: Output voltage and statistical results over a large number of
zero voltage measurements.

s [nput Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

« Input resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement.

« Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

« Power consumption: Typical value for information. Supply currents in various operating
modes.
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DC Voltage Measurement
AD - Comvertler Resolution nominal

High Range: 1LSB = G.AuY . full range =  -100...+300 mV
Low Range: 1LSB = B1nV , full range = -1....... +3mV
DASY measurement parameters: Auto Zero Time: 3 sac; Measuring time: 3 seg
Calibration Factors X ¥ Zz
High Range 404,757 £ 0.1% (k=2) | 404,740 £ 0.1% (k=2) | 405181 £0.1% (k=2)
Low Range 398219 +0.7% (k=2) | 3.93480 £ 0.7% (k=2) | 3.96831 £0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system 00 +q°

Certificate No: DAE4-871_Novil Paga3of5
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Appendix
1. DC Voltage Linearity
High Range Reading (pV) Differance (V) Error (%)
Channel X + Irupust 2000012 -1.56 -0.00
Channel X + Input 20000.71 o 0.00
Channel X - Input ~19997 67 1.63 -0.01
Channal ¥ + Inpurt 190904,3 1.84 0.00
Channel ¥ + Inpust 19998.92 -1.08 -0.01
Channel ¥ = Input -20000.26 0.78 0.00
Channel Z + Input 2000082 -1.04 -0.00
Channal Z + Input 19998.70 -1.10 -0
ChannelZ  -Input -20000.16 £.78 0.00
Low Range Reading (uV} Difference (uV) Error (%)
Channel X + Inpurt 2000.1 R a.m
Channal X + Inpurt 190.58 -0.52 -0.26
Channel X - Input -200.79 0.89 0.45
Channal Y + Input 1999.9 0.03 0,00
Channel ¥ + Input 199.45 -0.55 0.27
Channel ¥ = Input =200.31 -0.41 021
Channal Z + Input 2000.1 0.33 0.02
Channal Z + Input 189013 077 -0.38
Channel Z - Input -201.47 -1.37 065
2. Common mode sensitivity
DASY measurement parameters, Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mVy) Average Reading (uV) Average Reading (uV)
Channel X 200 14.25 12,86
=200 -12.68 -14.21
Channel Y 200 -10.04 -10.34
- 200 0.20 917
Channel Z 200 (.85 -1.40
=200 -0.34 0.31
3. Channel separation
DASY measurémant parameters: Auta Zero Time: 3 sec; Measurng time: 3 sec
Input Veoltage (mV) | Channel X (uV) | Channel ¥ (uV) Channel Z (V)
Channel X 200 - 255 069
Channael ¥ 200 2.41 - 2.73
Channel Z 200 2.54 0.73 -

Cerificate Mo: DAE4-871_Nov10
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4, AD-Converter Values with inputs shorted
DASY measurement parameders: Auto Zero Time: 3 sec; Measuring lime: 3 sec

High Range (LSE) Low Range (LSB)
Channel X 15920 16517
Channel ¥ 18171 16732
Channel Z 16803 16474

5. Input Offzet Measurement
DASY measurement paramatars: Aute Zero Time: 3 sec; Measuring ime: 3 sec

Inpaut 10MCY

Average (WV) | min. Offset (uV) | max. Offset (uV) e T:;]w“
Channeal X 0.02 -2.35 .86 0.43
Channel ¥ -0.50 -1.48 «1.49 0.38
Channel Z 092 =2.21 0.14 0.44

6. Input Offset Current
Mominal Input circuitry offset cument on all channels: <2514

7. Input Resistance (Typical values for infarmation)

Zaroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channel Z 200 200

B. Low Battery Alarm Voltage (Typical values for informatian)

Typlcal values Alarm Level (VDC)
Supply {+ Viee) +7.9
Supply {- Ve -7.6

8, Power Consumption (Typical values for information)

Typical values Swltched off (mA) | Stand by (mA) | Transmitting [ma)
Supply (+ Vo) +0.01 +6 +14
Supply (- Yeoc) =0.01 e ] -4
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