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Glossary

DAE

data acquisition electronics

Connector angle  information used in DASY system to align probe senser X to the robot

coordinate system.

Methods Applied and Interpretation of Parameters

DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with & calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the raspective range.

Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncerainty is not required.

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

« DC Voltage Measurement Linearity: Verification of the Linsarity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

= Common mode sensitivity: Influsnce of a positive or negative common mode voliage on
the differential measurement,

« Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

s AD Convertar Values with inputs shorted: Values on the internal AD converter
cormesponding to zero input voltage

s Input Offsat Measurement. Output voltage and statistical results over a large number of
zero vaoltage measurements.

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

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

s Low Battery Alarm Voltage: Typical valus 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
A0 - Converter Resolution nominal

High Ranga:
L Riauniga:

1LER =
1LSE =

8y [TRTE
aintf

full ranges =
full range =

-100. .. +300 my
2 ey +3my

DASY measurement parameters: Auto Zero Tima: 3 seg; Measunng time: 3 sec

Callbration Factars

X

Y

L

High Range

405143 = 3.1% (k=2]

405187 = (1% (k=2)

405,956 = 0.1% (k=2)

Law Range

395620 + 0,7% (k=2

398623 + 0.7% (k=2} |

3.95475 + 0.7% (k=2)

Connector Angle

Connector Angle to ba uzad in DASY system

15750415
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Appendix

1. DC Voltage Linearity

High Range Reading {pV) Differencea (pV}) Errar (Ya)
aannel X + Input 1agag. 2 -10.75 -0.01 .
Ehaﬁn&l x + Imput 19995.95 .05 0.00
Ghannel X - Input 1999353 5.47 003
[Channel ¥+ Input 200002.0 1.85 .00
Channel ¥ + Input 1595079 (.01 -0.00
Channel Y = Input 2000119 -1.23 0.0
Channel 2 + Input 190992 2 0,59 10,00
ChannalZ  +Input 19999.714 0,76 :0.00
Channel Z - Input 2000087 0497 0.00 |
Low Range Reading (pW) Differance (V) Errar (35)
Channel X + Input 1599.8 -E.".I:IE. =000
Channel X + Input 20025 015 0.05
Channel X = Input 2000 -0.10 .05
Channel ¥ + Input 2001.0 .58 0,05
Channel ¥ + Input 19976 .34 A7 ]
Channal ¥ - Input -200.31 0,41 020 =
Ghanncl.z + Input 2000.3 027 0.01
Channel £ + Input 199.81 -0.3% <014
Eﬂanne] z = Input -#01.58 -1-59. 079
2. Common mode sensitivity
DASY measurament parameters: Aulo Zero Time: 3 sac, Measuring lime: 3 sec
Cammon mode | High Range | Low Range
Input Veltags (mV) Average Reading (uV) Average Reading (pV)

Channel X 200 -5.47 -7.14 =

= - 200 G.77 4 83

Channel ¥ 200 | -10.85% oh [y =

Ee - 200 5,83 QT3 ]
Channel 204 -6.38 -£5,60

- 200 .04 G0

3. Channel separation
DASY maasurement paramaters: Auto Zero Time: § sec: Maasuring time: 3 sec

Input Veltage (my)

| Channel X (V)

Channal ¥ (pV)

Channal £ {uV)

Channel X 200 a.2a 0.14
Channel ¥ 200 320 .04
i Channel 2100 34T -0.496 =

Cenificate Mo DAEA-B52_Mowtd
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4. AD-Converter Values with inputs shorted

DASY measurement parameters: Aulo fero Time: 3 SEG Maasuring fima: 3 se¢

High Range (LSB)

Low Range (LSB)

B e

Channel X 15475 15808
Channel ¥ 15381 15535
Channel £ 16735 15888

L

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time; 3 sec: woasunng ime: 3 586

Input 10MEL -
= ' . Deviati
Average [PV} min. Offset (uV) | max. Offset {uV) i {E:;Etm"
Channel X -0.03 -1.0% 1.47 053
Channel ¥ 0.3 -2.54 .39 .59
Channel £ 184G 220 0.56 f.&2
6. Input Offset Current
sominal Input circuitry offset current on sl channels: <2514
7. Input Resistance (Typical valuss for information; =
Zeroing (KOhm) Measuring (MOnmM)
Channel X 204 200
Channel ¥ 200 200
CGhannel £ =00 P
8. Low Battery Alarm Voltage (Typical vaiues for information]
Typical values Alarm Level (VDGC)
Supply [+ Vec) +7.3
| Supply (- Weoo) -7.G |
9. Power Consumption (Typical values for infarmation)
Typleal values [ Switched off (mA} | Stand by (mA) | Transmitting (mA)
Supply [+ Vec) £00,01 +E +14
; |
= i F A
Eupplyi Veo) -0 2 4 =

Ceificats Mo AE4-BE2_Movii
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Calibratian Equipment used (METE critical for calibrabion)

Primiary Standiands D Ue) Diete (Certilicatle Mo ] Scheduled Calibrasion
FPower meler EPM-4428 GRATAEIT0S DE-Dot-11 (Mo, 217014351} Oed-i2
P sensar HP 94814, 537232735 05-Oci-11 | Mo 217-01451) Ce12
Frobe ERSDVE SM: 250G FDps- 10 (Mo, ERE-2355_ Decid) Dec-11
Probe HIOWE S 60se 23-Dec-10 (Mo, H3-6I65_Decid) a1
[haE4 EM: TE1 H-hor-11 (Mo, DAS4-781_4Aori1) Apr-12
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Powar matar Agiant 44196 EM: GBL2420197 09-0t=08 {in house check Oot-11) In kauge check: Col-12
Pefear sansor HF B4a2H R B R 08-00ct-09 in houss check Oc-11) I hase check: Ook1E |
Powar sansor HF 84324 M. USIT 255887 09008 in house check Oct-11) In house check: Ool-12 |
Melwonk Aralyeoer H2 37E3E LISarannsss 1800101 {In houge check Del-11) I hause check: Oct- 18
RF ganarator E44338 Wt A1000ETS Oi3-Meve-04 (i howsse check Oge11) In hoze check: Ocl-12
Mama Funcdica Ei:j{llnlll:lm: |
Cafbrated by: Clawdio: Leubdar Laboratory Techiscan
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References

[1]

AME-CEIAB-2007
Amarican Mational Standard far Mathieds of Measurement of Compatibility between Wireless Communicelions
Devicas and Hearng Aids.

Methods Applied and Interpretation of Parameters:

Coordinate System: y-axis is in tha dirsction of the dipole ams. z-axis is from Lhe basis of the antenns
(maounted on the table) tewards its feed point between the twe dipole arms, x-axis is nommal 1o the other axes.
In coincidence with tha standards [1], the measurament planes (probe sensor centar) are selected to be at a
distance of 10 mim above the top edge of the dipala arms.

Measurement Gonditions: Further details are availabla from the hardeopiss at the and of the cerificate. All
figures stated in the cerificate are valid at the frequency indicated. The forward power 1o the dipole connector
is set with & calibralad power meter connecied and monitered with an auxiliary power meter connected to 3
directional coupler. While the dipale under tesl is connected, the forward power i adjusted to the same lavel,

Antenna Positioning: The dipcle is mounted on a HAC Test Arch phantom using the matching dipole positioner
with the arms harizantal and the feeding cable coming from the floor, The measurarments are perlarmed in 2
shiglded room with absorbers around the setup o reduce the reflectians.

It is verified hafors the mounting of the dipole under the Test Arch phantarm, that its arms are perfectly in a line.
It is instalizd on tha HAS dipsle positioner with ile ams paraliel below the diglectric reference wire and able 10
move elastically in vartical direction withaut changing its relative positien to tha lop center of the Test Arch
phaniom. The vertical distance to the probe is adjusted after dipole mo unting with a DASYS Surface Check job.
Before the measurament, the distance between phantom surface and proba tip is verified, The propar
measurement dislancs i selected by choosing the matching section of tha HAC Test Arch phantom with the
proper device reference paint (upper surlaca of the dipole) and the matching grid reference paint (tip of the
proha) considerng the probe sensor offset. The vertical distance 10 1ne probe is essential for tha accuracy.

Fead Point Impedanse and Resturn Loss: These paramelers are measurad using a HF 8753E Vectar Nebwork
Analyzer. The impadsnce is specified at the SMA cannector of the dipole. The influence of refleciions was
eliminating by spplying the averaging function whils moving the dipals in the air, at least 70cm away frarm any
chstacles.

E-fiaid distribution: E field is measurad in the x-y-plane with an isolroplc ER3D-field proba wilh 100 mW forward
power to the antenna feed point. In accordance with [1], the scan area is 20mm wide, its length axceads the
dipole arm length {180 or 90mm). The senser center is 10 mm (in 2) above the top of the dipole arms, Two 30
maxima are available near tha end of the dipole arms. Assuming the dipole arms ars perfectly in one line, the
avarage of thess twa maxima (In subgrid 2 and subgrid 8} Is determinad to compansate for any non-parzllality
1o the measuremant plang as well as the sensor displacement, The E-field value stated as calibration value
represants the maximum of the interpolated 30-E-field, 10mm above the dipole suriacs.

H-field distribution: H-field is measurad with an isotropic H-fiskd prabe with 100mW forward powear 1o the
antenna fzed painy, in the x-y-plane. The scan area and sensar distance is equivalent to tha E-lield scan, The
maximum of the field is availabls &t tha center (subgrid 5 above the feed point. The H-field value stated as
calibration value represents the maximum of the inferpolated H-field, 10mm above the dipols surface at the
feed paink.

Cerificate No: COTEE0VE-1100_Novl Paga 2 ol &




Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DAS‘:.’E V5262
“Extra polation Advanced Exfrapolatan

Phantam HAC Test Arch

Distance Dipole Top - Probe :

Center Lk

Scan resolution : dx, dy = 5 mm

Frequency 1080 MH=z + 1 MHz
_In put power drift = 0.05 dB

Maximum Field values

H-fizld 10 mm above dipole surface candition interpolated maximum
Maximum meaasurad 100 mW Input powear 0466 A S mo= 8.2 % (k=2)
E-fizld 10 mm above dipole surface candition Interpolated maximum
Maximum measured above high and 100 mW Input power 15351 ¥/ m
Maximum measured above low and 100 mW input powar 134.6V./m
Ava ra,gﬂd MR aboye anm 100 mwWy EI‘IﬁIU'! [OAwET | 1348 ims12.8% [R:E]
Appendix
Antenna Parameters with Head TSL
[ Frequency Return Loss ' Impedance
1730 MHz 263 dB 49900 + 4.8 0
1880 MHz 198 4B 48.8 £} + 1001 f2
1200 MHz 20,3 dB B2 8+ 87T L)
1950 MHz 252 ¢B S5 L+ 2.0 [0
2000 MHz 222dB | 425102 4+ 0B 2

Antenna Design and Handling

The calibrafion dipole has & symmetric gaometny with a buill-in two stub matching natwark, which lsads to tha
gnhancad bandwidih,

The dipole is built of standard semirigid coaxial cable, The intarmal matching line is open ended. The antenna i
therafora open for DG signalz.

Do not apply force 1o dipole arms, as thay are liable to bend. The soldered conneclions near the feedpoint may be
dermagead. After excessive machanical stress or overheating, chack tha impedance characieristics 1 ensurs that the
internal maiching netwerk iz not sffected.

After long term usa with 40W radiated power, only a slight warming of the dipole naar the feedpoint can be measured.

Cartificate Moo CO1EE0YVE-1100 Movid Page 2ol G




Impedance Measurement Plot

15 How ZEL1 49327109
CHI] =44 LO& 5 dBAREF -15 OB 2i-19, 7Bl dE _iQEB-EIBﬂ BA3 MHz
==
= i S
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1':-. é
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12? I
Hid |
CHZ S11 i U FE 1 25745 =H 1 220,808 8848 MHz
H%
Vee gty
D=1
Coar
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187
Hid

CEHMTER 1 ESR.&zl 686 HHz

SPAH L RaBeas 2Re MHz

=L Harkers

La=26, 257 de
1. 72EEE GHZ

3-20.272 dB
1.50808 GHz

4i—Zh. 468 48
1.550@8 BH=

S22 i9n db
Z.P2aen BHz

CHZ Narkears
18 49,869 &
48594 o
1.730808 cHE
=524
1?13& E
1, 92020 Bz
4: 04752 o
E.E’I‘JB.? 1]
1,95888 BH=

LT

Z.oagam dHz
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DASY4 H-field Result

Test Laborutory: SPFEAG Lah2

DUT: HAC Dipole 1880 MHz: Type: CD1SS0V3; Serinl: CDISE0V - 5Nz 1100

Communication System: CW: Frequency: 1880 MITz

Mediwm parameters used: ¢ = 0 mho/m, 5, =1 p=1 kg/m’

Phantom section: BE Section

Measurement Standard: DASYS (IEEREMRC/AMNS] a3 10-2007)

DASY Configuration:

s Proke: HIOVG - SMEGAS; ; Calibraed: 29122010

s Sensor-Surface: (Fix Sorfhce)
s FElectronics: DAES Sn781; Calibrated: 200042001

o Phantom: HAC Test Arch with AMCC; Type: 53D HAC PO1 BA; Serial: 1070

w  DASTI2 S20.204%52Z) SEMCAD X 14.4.5(3624)

DareTime: 15. 10,2011 11: 10558

DHpele H-Field measurement & 18500 1LH-Scan - 1880MHz d=10mm/Hearing Aid Compalibility Test (41xI81x1h

Measurement prd: dx=5mm, dy=3mm

Maximum value of peak Total feld = (2066 Afm
Probe Muodulation Fector = 1,004

Device Belerence Poine: O, O, =623 mm

Beference Walue = 0492 Adm; Power Drift = 0.01 JB
Hearing Aid Near-Field Category: M2 (AWF 0 dB)

Feak T-field in Adm

Grid 1 Cirid 2 Grid 3
0.393 1.419 0.406
M2 M2 M2
Grid 4 Grid 3 Grid &
0.435 0.466 (0.453
w2 M2 M2
Grid 7 [CGirid 8 Gric ¥
{400 0.434 0.421
M2 M2 M2

e Rt

b

1inr

Ul = 0,4704A5m

Ceificate Mo COUSA0VI-1T00_Movit
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DASY4 E-field Result

Tesr Taboraiory: SPEAG Lab2

DUT: HAC Dipole [880 MHz; Type: CD1880Y3; Serial: CDIRSV3 - SN: 1100

Cammumcarion Sysrem: CW Freguency: 1880 MHz

Medium parameters uged: & = 0 mho'm, £ = 17 p = 1000 kg/or'

Fhamtom scction: B Seciion

pepsurement Smndard: DASY S (IEELAECAANST ORI 12007

LeASY Configuration:

* & & & @

Probe: BRADWE - SM2336; ConvFil, 1, 15 Calibrated: 291220100
Sensor-Surface; (Fix Surfacc

Elcctronics: DAal4 Sn78 | Calibrared: 200042011
Phantom: HAC Test Arch with AMOC; Type: S0 HAC POI BA; Serial: 1070
DASYSZ 526 2482 SEMCATY X 144 5(36052)

DratedTire: 15.11.20011 15:24:27

Dipole E-Ficld measurement @ 18800 He/E-Scan - 18800MHz d=10mm/Hearing Aid Compatibility Test (41xI81x1)

Weasurement zrid; dx=Fnumn, dy=3mm

Mautimuenm value of peak Total field = 135.1 Vim

Prokbe Modolution Fector = 1,000
Device Beferenes Point: O, 4, 6.5 nun

Reforence Value = 14 1.2 Wim; Power Drft = (L0019 4B
Hearing Ald Near-Ficld Category: M2 {AWEF 0 dB)

Peak E-ficld in ¥Wim

“1al

il

Girid 1 Grid 2 Girid 3
130.7 134.6 128.7
M2 M2 M2
Grid 4 |Girid 5 Grid 6
$1.183  [89.304  [89.231
M3 M3 M3
Grid 7 Grid & Grid 9
124.0 135.1 134.5
M2 M2 M2

0dB = 135.1%/m

Cerificate Mo COA18803-1100_Movid
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Calibration procedure for dipoles in air

Cisfibiration dale: Movember 15, 2011

This cebizration cedilicale documents the traceatilily 1o national ssandards, which reglize tha physical units of measuremants (51
The Mmaasurements rid the Uncenainties with confidence probabifity are given on the following pages and are par of tha centlicale.

Al calibratens Rave bean monduciad in the closad labarsony lacilily: sndmnmant lemperaiue (22 = 500 and humidily < T0%.

Giglipration Egquipment used (MATE qriticid lar calibeation)

Prarnary Standards I 2 el Date (CeetElicale Mo Sohadued Galbration

Pawar matar EPM-4424 GRATAR0T04 05-Oct-11 (Mo, 217-01451) G132

Powar sensor HE 24814 LSET25ETET 0E-0Gt-11 | Mo, 217-01451) Ozl-12

Probe ERADVE BN F35E 29-Dec-10 (Mo, ERZ-2336 Dac10) Dac-11

Froba H3OVE | SN: 6065 20.Dge-10 (Mo, H3-8065_Deaii) Dac-11

NAEL SNz TE F0-Apr-11 (Mo, DAE4-TEL _ADrid]) Apr-12

Srcondary Standards o ] Chacs Data fin house) _Echeduled Chack =

Powar matar Aglant 44196 Ex: GEAR4201E 03-Cct-0 (0 house clack Do-11) In howse chack; Oet-12

Bogar sansar HE B482H M 2aTaa0a450 (2 Chet-08 fin house sheck Oct-11) In howese chaeck: Oct-12

Prowes sensar HPE 348284 Sh; LS3TEansaT 08-Ce-08 (in house check Oc-11) In fouse cheok: Ocl-12

Metwork Analyrer HF B7SGE | USaTas0a6s 158-0e8-01 fin house check Oet-11) n house chieck: Ool-12

FF genoraios E41336 | MY 41000575 03-Ma-04 (in houwse chedk Oct-11) I Pauze checks Ogk13
Mama Funzlion

Calitealed by: CAauso Lepblos Labaratond Techlcian

Approved by Fin Bttt RaD Diracior L/‘d{_ i
- o ;.-"' .;..f_..é

Issued: Movernpar 145, 2011
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Refarances

1]

ANS-CE3.19-2007
American Mational Standard for Methods of Measurement of Compatibility between Wirslass Communications
Devices and Hearing Alds.

Methods Applied and Interpretation of Parameters:

Coordinate System; y-axis is in the direction of the dipole arms. z-axis is fram the Dasis of the anlanna
imountad on the tabls) towards itz feed point belween the two dipals arms. x-axis is normal to the ather axes.
In coincidence with the standards [1], the measuremant planes (probe zensor center) are selecled o be at &
disianoe of 10 mm above the lop edge of the dipalz arms.

Measuremeant Conditions: Furthar datallz are available from the hardeopies at the and of the cedificate. All
figures stated in the cenificate ara valid at the frequancy ingicated, The forward power 1o the dipole comnactor
is sat with 2 calibrated power meter connected snd monitorad with an auxilizry power meter connected 10 &
directional caupler. While the dipole under test is cannected, the forward powear & adjusted to the same lavel,

Antenna Posliioning: The dipole is mounted on a HAC Tast Arch phantom uging the matching dipole positioner
with the arms horzontal and the {eading cable coming from the floor. The measurements ars perarmed in 5
shieldad raom with absorbers arcund the setup to reduca the reflections.

It iz verifiad before the mounting of the dipole under the Test Arch phantor, hat its arms are parfectly in a line.
It is instailed an the HAG dipole positioner with its arms parallel below the diglactric reference wire and able to
move elzstically in verical direction without changing its relative position to the top cenier of the Test Arch
phantom. Tha vertical distance Lo the probe is adjusted after dipele mounting with a DASYS Surface Check job.
Before fhe measurement, the dislance betwesn phantom surface and probe tip is verified. The proper
measurement distance is sslzclad by choosing the matching section of the HAG Test Arch phantem with the
proper device reference point {upper surface of tha dipole) and ihe matching grid reference paint (ip af the
prabe) canskdering the probe sansor ofiset. The vartical distance lo the probe is essential for the accurscy.

Faed Point Impedance and Return Loss: These parameters are measured using a HP 8753E Veclor Matwork
Analyzer, The impedance is specifiad al the SMA connector of the dipole. The influgnoe of reflaclions was
aliminating by apolying the averaging function while moving the dipole in the air, at least 70cm away from any
chstacles.

E-fiaid distribution: E field iz maasured in the x-y-plang with an isotrapic ER3D-field probe with 100 mWW forward
power fo the antenng fead poinl. In accordance will [1], the scan area is 20mm wide, its length exceeds the
dipole arm length (180 or S0mm). The sensor canter iz 10 mm (in z) above the top of the dipole arms. Two 30
maxima sre availabla near the end of the dipole arms. Assuming the dipole arms are perfectly in ana line. the
avarage of thess two maxima (in subgrid 2 and subgrid 8) is determined 1o compeansate for any non-parallelity
to the measuremant plane as wall as the sensor displacemant. The E-fiald valug stated as calibration valus
represents the maximum of the intarpalated AD-E-fisld, 19mm sbove the dipale surface.

H-field distribution: H-ield is measured with an isofropic H-field probe with 100mW forward power to the
antenna fesd point, In the x-y-plana. The scan ares and sensor distancs is aquivalant to the E-field scan. The
maximum of tha figld is availabie at the center (subgrid 5) above the tead point, The H-fiald value siated as
calibration value represents tha maximum of the interpolated H-fisld, 10mm above tha dipole surace &l tha
fead poinl.

Codificate Mo COBISV3-1114 _Movii Page 2 of B




Measurement Conditions
DASY system configuration, as far s nat given on page 1.

DASY Version DASYS '— W5e.6.2
E:u:trapalmin::r! Advanced Extrapolation
Phantom | HAC Tesi Arch
gLs;?:rce Dipole Top - Probe e
Scan resolution dx, dy =5 mm
Frequency 835 MH=z 4 1 MHz
Fput power drift . < 0.08 dB

Maximum Field values

H-field 10 mm above dipale surface condilion interpolated maximum
kaximum messurad 100 mW input power | 0,465 &/ m = B.2 % (k=2)
E-fizld 10 mm above dipole surface ' condition Interpolated maximum
Maximum measured above high end 100 mW input powear 1636 %/ m
Maximum measured above low end 100 mW input power 166.1 V./m
Averagad maximum above &rm 100 mW inpul power 187.9 W/ m £ 12.8 % (k=2)

Appendix

Antenna Parameters with Head TSL
Frequency Return Loss Impedance
800 MHz 15.3 dB | 4250 -141j0
f35 MHz 24 4 dB 509 L} + 6.0 jo
800 MHz 15.9 4B 56.8 01 - 160 ji
Q&0 MHzZ 202 dB 49,540+ 220
450 MHz 18.3 dB | 6.0 € + 11,1 {2

Antenna Design and Handling

The calibration dipole has & symmetric geometry with a built-in two stub matching network, which leads ta the
anhancad bandwidth.

The dipalz is bullt of standard semirigid coaxial cable. The internal malching line is open anded. The antanna 15
tharefore open for DG signals.

Do not apply force o dipole arms, as they are liable 1o bend, The saidared connections near the fesdpoint may be
damaged. After excessive mechanical slress or averhaating, chack the impedanca characteristios to ansure that the
internal matehing network is not affected.

After long term use with 40W radiated power, only a sligh warming of the dipole near the teedpoint can ba maasured,

Cerificate Mo: COBISVI-1114_Movii Page 3ol G




Impedance Measurement Plot
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DASY4 H-field Result

Test Labortery: SPEAG Lub2

DUT: HAC-Dipole 835 MHz: Type: CDE35V3; Serial: CDE35V3 - SN: 1114

Communication System: CW: Irequency: 533 Mz

Medium parameters used: 6 = 0 mho/m, = Lip=1 kel

Fhantom ==ciion: BRF Section

Messprement Standard: DASYS (IEELIBEC/ANST CA3.19-2007)

LASY Configurution:

s Probe: HADWS - SHGE0GS; ; Calibrated: 2912200110

& Sensor-Surfaee: (Fix Surface)

s Electronics: DAES SnTE1; Calibraged: 200042011
«  Phantom: HAC Test Arch with AMCC; Type: S0 HAC PO BA: Serial: 1070
o DASYSZ SE6HAEZY SEMOCAD X 14.4.5(3634)

Tty Time: L5, 012001 €053 10

THpele H-Field measurement @ 835MHe/-5can - $35M Hz d=T0mm/Hearing Aid Compatibilily Test (d1x361x1)

Measurement grid; dx=3mm, dy=5mm

Musimen value of peak Toral ficld = 0,465 Afm

Probe Modulation Factor = 1000
Mevice Reference Point: 4, 0, -6.3 mm

Felerence YWalue = 0,492 Afm; Power Dirift = 0,01 dB
Hearing Aid Mear-Ficld Category: M4 (AWEF 0 dB)

Peak H-field in Adm

il

Cirid 1 Cirid 2 Cirid 3
0.351 01.406 0.388
M4 M4 M4
Grid4  |Grd5  |Grid 6
0430 |0.465  |0.449
M4 M4 M4
Grid 7 Grid &  |Grid @
0.386  [0.419 0.403
M4 M4 M4

040 = D.461AMm

Certificate Mo: COE35Y3-1114_RHovld
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DASY4 E-field Result

DaeefTime: 13112011 16:45:54
Test Lahoratory: SFEAG Lah2
DUT: HAC-Dipole $35 MHz; Type: CDB35V3E; Serial: CDBIFV3 - Sh: 1114

Clammunication Systeny: CW; Frequency: 835 MHz

Medium parameters used: o = 0 mha/m, 5 = 15 p= 1000 kafm
Phantom section: BF Section

Measurement Standard: DASYS (IEEENLCIANST C63.19-2007)

DAEY Configuration:

Frobe: ERADYE - SM2336: ConvEl, 1, 1k Calibrated: 29, 1220040
*  Sepsor-Surfaoc: (Fix Surface]
v LElectronics: TPAES SnT81; Calibrated: 20004.201 1
e Phanton: HAC Test Arch with AMOC; Type: ST HAC POL BA; Serial: 1070
 DASYS?ATA2452) SEMCAD X 14.4.5(3624)

Dipole E-Field measurement & S33MHz/E-Sean - $35MHz d=10mm/Hearing Aid Compatibility Test i41x361x1)

Measurement grid; dx=3mm, dy=3mm

Muimuem value of peak Toral ficld = 1686 Vim

Probe Modulstion Factor = 1,000
Device Reference Point: 0, 0, -6.3 mm

Felferenee Yalue = 1230 Wimg Power Dl = .02 dB
Hearing Aid Near-Field Category: Md (AWE 0 JB)

Peak E-ficld in Vim

Grid 1 G 2 Grid 3
162.7 169.6 163.7
WS B \SE; \Y )
{Grid 4 Grd 3 |Grid &
83.294 89,694 88.0927
M4 M4 M4
Grd 7 Grid 8 Grd 9
154.3 166.1 164.3
WSE M4 M4

0 dB = 169,6Vim

Cetificate Mo CDEESVE-T114_Mowt |
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Epughaussirasse 43, SN0s Zurlch, Switzarland

Sohwaizarischar Kalibrisndianst
Service guizas detalonnags
Servizio svizzero di faratura
Zwiss Calibration Service

Accredied by the Swiss Accradéation Sardcs (Sa5) accraditation Mot S5 103
The Swiss Accraditalion Serdcs |5 ona of the signatores o the EA
Muttilataral Agrasmant for tha rezognition of calibration cartificates

cient  Huawei (Auden) Certificate No: ER3-2441_Nov11

CALIBRATION CERTIFICATE

Object ER3DVE - SN:2441

OA CAL-02.vE, QA CAL-25.v4 Syl ; :
Calibration procedure for E-field probes optimized for close near fiekd
'_a'.;rajiJalin_ns in air '

Crathralion proceciunz(s)

Caliralion dals: dovamiber 11.2011

Tmis calibrasion comfizale documents ihe raceabdily b nalionsl slanderds, which realizs Iha physizsl units of massuramands (51
Ihe measirements and the uncesanlies wilh confidence grababilily & given on the lolowing pages snd ans pan of 1ha cedificrin

All calisrations have Bean condyched in the closed Inboratory facdile erdrenmeant lempaialune (22 1 3170 and humicty < 708,

Calbralion Equipment usad [(M&TE crhcad for calibrafan)

Frimary Standards o 28l Ogta (Garifizate Mo | Schaduled Calibralion
Penwer inaler EA4158 GEA1ZET 31 11 (No. 217-01372) Apr-12 ]
Privar ssnaar EA4124 MY 41408087 31-Ma-11 (Mo, 217-01372) Apr-12
Refaranca 3 4B Aftanuatar SH: S5054 [30) P9-Mar-11 (Mo, 217-01268] Ppriz
RE’FEFEI?;; 20 dE Allenustor 5 SLOME [206) 23-Mar-11 (Mg, 217-0135T) anr-12
Rrfnrancn 30 dB Atcnustor | SN 55129 (300 Zii-bear-11 (o, 21705570 P12
HB‘&[&T‘l:‘:ﬁ FProba ERZEIVE Sh- 2E2R 11-0cl-91 (Na, E'ri3-\'.|e':;'-?-!_'!_|:_:l!ﬂ"i'|:l Oet=13
= SN T8 B-Apr-11 {Me. DAEA-TED Apri1] Agr-132
Secnndary Standards 0 Chack Deta {in housa) Scivsduled Clwck
"F gsna.r.a.l,r_ur KR EGARL UEIELAUDTT00 '»'l'-.ﬂ.-.-n-aal? {in house check Apr-11) In house check: Apr-13
Netwark Anslyzer HP 37536 | US3T390585 18- Gt 01 (in house check Oe-11) in hose chack: OFi-12
Hame Funcson
| Caliraled by: Claudin Leubler Latroratary Technician
| Approved by H:m}apnkm'll: T-Ei‘.:l‘:d'lh::a.l Menagar

Thiz calizralizn cediticeta shall not ba reprodesced axcepl in full '-'-"iI|II.IJ|.'|I‘:1i!|_.BI'I agpnoval of 1ha Isbarakary

Coedificale Mo: ERE-2449_ Mot

Izzied: Miovamber 14, 2011
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Calibration Laboratory of s

Sclhweirarizcher Kalibrierdienst

. e S
e )
Schmid & Partner e Service suisse détalonnage
Enginearing AG e g Servizio svizzera di taratura
Loughaussirasse 43, 2004 Zurlch, Switzariznd "-'..:___l_-"‘_,.-ﬂ:“x_l___:_c-? Swiss Calibration Service
eyl
Aecradiled by lhe Swiss Sooedilafion Servics (SAS) Accreditation Mo.: SCS 108

The Swiss Accreditation Scrvice is one of the signatories to the EA
Multllateral Agreament for tha recagnitlon of ealibration cartificates

Glossary:

MNOREM=x,y,z sansilvity in Tree spaca

DCF dicde compression poing

GFE crast factor {1iduly_cycla) of the RF signal

MBS mcdulation dependent linearization parametsrs

Polarizatan o o rolalicn around probe axis

Polarization 3 % rotation around an axis thatl iz in the plane normal b prebe axis (ol measurement center),
i.2, %= is nomal to probe axis

Connactor Angle information used in DASY syslem o align probe sensor Xt the ralat coordinate system

Calibration is Performed According to the Following Standards:
al  |EEE Std 1209-2005, * IEEE Standard for calibration of eleciromagnelic lield sensors and probes, excluding

anlannas, from B kHz o 20 GHZY, Decembear 2005,

Methods Applied and Interpretation of Parameters:

NORMy, v 2 Assessed for E-fisld polarization § = 0 for XY sensors and 8 = 90 for £ sensor ([ £ 900 MHz in
TEM-cell; §> 1800 MHz: R22 wavaguide).

NORM{fx .z = NORM:x v,z * frequency_response (see Frequency Response Chart),

OGPy, z: DCP are numerical linearization parametars assessed based on the data of power aweep with CW
signal (no uncafainty required). DOP does nol depend on frequency nor media.

FAR: PAR is the Peak to Average Ralio thal is not calibrated but determined based on tha signal
characieristics

Ax vz Bxyvz Cayz VRAx vz A B Care numerical linearization parameters assessed based on Ihe data of
power sweep for specific modulation signal, The paramelers do nol depend on frequency mor media, VR is lhe
masimur callbration range expressad in BMS vollage acrass lhe dicde.

Spterical isotrepy (30 deviation from Eciropyl: in a locally homogeneous field realized using an opan
wavaguide selup,

Bonsar Offset The sensor offsel corresponds fo the offsel of virlual measurement center from the probe tip
(on probe axis). Mo ioderance requined

Conneclor Angle: The angle & assessed using the information gained by determining the NORMx (no
uncertainty required].

Cadifizate Mo: ER3-2441_Mowit Paga 2 af 10




ER3DME — ER2A4Y MNowembar 11, 2011

Probe ER3DV6

SN:2441

Manufactured:  November 27, 2007
Calibrated: November 11, 2011

Calibrated for DASY/EASY Systems

iMote: non-compalible wilh DASYZ systeml)

Cerlificate Mo ER3-2441 Mol Fage 3 of 10




ER30WE— SM:2dd ] Movember 11, 2041

DASY/EASY - Parameters of Probe: ER3DV6 - SN:2441

Basic Calibration Parameters

Ear_lsclr ¥ Sensar Y Sensor £ Lln-_: -:_I:'.fi:}__
Morm u.ﬁ,ﬁ'guf.-'mﬁ 1.38 1.57 177 +10.1 %
| DCP (mV) 811 974 oo 0

Modulation Calibration Parameters

[ LD ‘Communication Syatem Name F&R A B C VR Une
dB dB dB v (k=2
10000 | CW 00h | % | oo 0.00 1.00 130.0 | £27% |
i Y. | 0.0 0.00 100 | 1144
z | 000 0.00 1.00 | 1463 ==

| The reported unceriainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

¥ Numencal neaizaSan parameian uncestainty not requarad. -
E Uncerznty is delemined usng Se mas, devistion from irear respanse spplying reclangular dztibution snd is expressed for the squane of e
fiedd velua,

Cerificate Mo: ER3-2441 Mol Piage 4 ol 10




ERIOWE— Shz2dd1

Movember 11, 2011

Frequency Response of E-Field
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(TEM-Cell:ifi110 EXX, Waveguide: R22)

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)

Cerificai Mo: ER3-2441_Maov
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EREDVE- SH-2441 Movesnber 11, 2011

Receiving Pattern (), 3 = 0°

=600 MHz, TEM,0° f=2500 MHz,R22,0°
.-'\-"T —— [ .--,‘EE"'--.
iz 1, ; 1=
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f=600 MHz, TEM,90° =2500 MHz,R22,90°
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ERADWE- Si; 2441 Movernber 11, 2011

Receiving Pattern (¢), 5 = 0°

-

Errar [dE]

| .l...'...

i _i_..é...i....:_..
150 _1b0 L] ] 50 100 i
[=] & 3 -F

T Bz Eu:fl-_m!-w PHOK BT = Wiz

Uncertainty of Axlal 1sotropy Assessment: * 0.5% (k=2)

Receiving Pattern (¢), 9 = 90°

s § e ———————————
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Errar [dE]

'ir!%ll-n Eﬂ:.ﬂ%;-l: ’:ﬁéﬁ!:—l: ::'uﬁ;r'l%-lz

Uncertainty of Axlal 1sotropy Assessment: £ 0.5% (k=2)
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EREDMVE- SM-2441 MNowember 11, 2011

Dynamic Range f(E-field)
(TEM cell , f = 900 MHz)

Input Sigral [uh]

-“:ll]_—'; ..".:::.i. I 1 = i =4

1 10" 10 107
E [Wim]
o | (=] L® |
= nzated * not compensated Y cam ated
] D
¥ not compansated T eompensated Z niot compensated
p i

= ‘-_.m i T T Ls
= A L :
':' o -.-_'_:l: e .4_..., o= ) 1.'\::_:'.??3
g |_ EEr o : ]
Wl e i
L .
2 ; g
100 1a! 102
E [Wim]
* | & .®]
E eompensabacd * not compensated T canpanssied
* | w | [ ]
¥ nat compensatad £ compensatad £ not compansated

Uncertainty of Linearity Assessmeant: £ 0.6% (k=&)
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ERIOVE- Gh:244

Deviation from Isotropy in Air
Error (4, 8), f =900 MHz

jation

=10 -0.8

-0e -04 -02

o0 02 04 e o8 1.0

Uncertainty of Spherical Isotropy Assessment: + 2.6% (k=E)

Carificate Mo: ERE-2441_Movi
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ERI0WE- Sk:2441

Movermser 19, 2011

DASY/EASY - Parameters of Probe: ER3DVG - SN:2441

Other Probe Parameters
Sensor Arrangamant

Cannectar Angle {7
| Mechanical Surfaca Detection Mode

Rectangular

Optical Surface Deteclion Mode

-21.3

Prabe Cwerall Lengih

Frabe Body Diameter
Tip Length

enabled

disabled

33T mm

| Tip Diameter

| Probe Tip to Sansar % Callbration Paint

13 mm

10 mm

Frobe Tip to Sansor Y Calibration Point

Probe Tip to Senscr 2 Calibration Point

# mm
2.5 mm

2.5 mm

2.5 mm

Cartificate Mao: ER3-2441_MNaowv
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Leughausstrasse 43, 5004 Zurich, Switerland

g Schweizerischer Kalibrierdicnst
0 Service sulsse d"@alonnage
Zorvizio svizzero di toratura
Swiss Calibeation Scrvice

Accredited by Ihe Swiss Accredilation Sevicn {S45)
Tha Swigs Accreditation Service is ane of the signaiories to th E&
MultElateral Agreament for te recagnition of calibration cedificatas

client  Huawei (Audean)

Accraditation Mo.: SCS 108

Certificate No: H3-6270_Nov11

|CALIBRATION CERTIFICATE

Objest H3DWVE - SMGE2T0

Calibration procedureds)

QA CAL-03.v6, QA CAL25v4

Calibration procedure for H-field probes optimized for close near field
evaluations in alr :

Cafibeation daln:

MNovember 21, 2011

This calipration carficate doconsaents s Irnceabdity fa nabongl standards, which realize thie nhiysical units of measumemants (S1).
The: measurements and {ha uwncerznliss wilh conddence probability ams given an Bie lolowing pages and are pert of the cerliicats,

All calibretions hawe been concucted in dhe cosed laborabory facilily: environmmant inmparatlune (22 + 3170 and hamidity < T0%.

Celibralizn Equipment used (METE «itical for cefibratian|

| Primary Standands o Cal Dt (Cortficats Mo.) Seheduled Calbralion

Foaer maler E44188 GBI S1-Mar-11 (ke 2170372 A1 ~

Prvats sansor 44724 | BW1A8E0ET F1-Mar-11 (ko M7LA377) Apr-1E

Roference 3 08 Attenustor | SN 25054 (32 FMar11 (o, 217-01350) Apr-12

Hederente 2048 Allanualor Sihl: S5085 (k) | Z9-Mar-11 (Mo. 217-01367) Apreld

Referenae 30 dB Atteniator S S5128 {300 29-Mas-11 (Ha. 247-04370) apr-12

Fefarances Probs HIOWE Sh: G162 | 11-0c1-11 (Mo. H3-6182_0uiid) Ot12

DAEd G TH | E-Apr11 (No. DAE4-TAES April) Apr-12

Sacondary Slandards 1¥] Cneck Dale (in house] Scheduled Ghack

RF ;m-:emlu: HP NEaE LIS3E4HIN T d-Aug -89 (in house chock Apr-11) In Pousa chack: Apr-13

Mebanrk Aralvzar HP S57T53E UE3TI50365 1E-Ci-0 {in house check Dol-11) Irt heazse chack: Ocf12

Hama Function Signatunz

Calibzrastent by Jaton Kastrali Laboreary Trchniclan 1./(—/
Aparaved by: Kaljs Pokondc Tichnical Manager

Ismned: Movambar 21, 2011

This calibrmtian canfizate shall not ba reproduced excepl in full withaut weilten approval of thi laboratorny.
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Calibration Laboratory of
Schmid & Pariner

Engineering AG
Zeughausstrases 43, 5004 Furich. Switzarland

Schweizerischar Kalibricrdipnst
Service suisse détalonnags
Servizio svizzera di taratura
Swiss Callbrafion Service

Aecredibed by [he Swiss Acoradilalion Sondne (SA5) Accreditation Heo: SCS5 108
Tha Swizs Accreditation Service is ong of the signadories (o He EA
Mullilateral Agreement for the recagnition of calibratlon cerificates

Glossary:

MORMz v,z sansitivity in free space

DcP dicde comprassion point

CF crast factar (1/duty_cycle) of the RF signal

A B G modulation dependent linearization parameters

Falarization ip ratafion around probe axzis

Polzrization 3 & ratation around an sxis that s in tha plane normal to proba axis {al measurcment canter),
L., 4 = 0is normal (o probe axis

Connestar Angle informiation used in DASY system o align probe s2nsor X 1o the robot coardinate Syzstom

Calibration is Performed According to the Following Standards:

)

IEEE Std 1304-2005, * IEEE Standard for calibration of electromagnetic figld sensors and probes, excluding
artennas, from $ kHz o 40 GHZ", Decamber 2045,

Methods Applied and Interpretation of Parameters:

NORMy. . z: Assessad for E-field polarization % = O for XY sensors and 8 = 90 for Z sansor (f < 800 MHz in
TEM-cell; f > 1800 MHz: B22 wavaguide).

XN YEM_alatal= X ¥.Z als1a2* frequency_responss (see Frequency Response Chart).

DCPx.y.z: DCF are numerical linearizalion parameters assessed hasad on the data of powar sweep with W
signal (o uncertainty requirad). DCP does not depend on frequency nor media.

PAR: PAR iz lhe Paak to Average Rafio that is not calibrated bul determined based on the signal
characteristics

Ax .z By Z G )2 VRx .22 A, B. C are numerical ingarization parameters assessad based on the data of
pawier sweep Tor specific modulstion signal. The parametess do nol depaend on frequancy nor media, Vg is the
maximum calibration range expressed in RMS vollage across the dinde.

Spherical isotropy (30 deviation from isotrogy): in a locally homogeneous fisld realized uging an opan
waveguide setup,

Sensor Qifget; The sensor offsel corresponds to the offset of virual measurement centar from tha prabe tip
(on prabe axis). Mo tolerance required,

Connector Angile: The angle is assessed using the information gained by detarmining the X_ada1a? (no
unicariainty reguirsd).

Certificate Mo: HE-E270_Mowi1 Fags & af 10




S o,
HAWE — SH:E2YD Movember 21, 2091

Probe H3DV6

SN:6270

Manufactured:  Nowvember 30, 2007
Calibrated: November 21, 2011

Calibrated for DASY/EASY Systems

(Mote: non-compatible with DASY 2 systam!]

Cerndicaie No: HE-EET0 Noyii Fage 3al 10




HIDOWE— SNEETD Movernber 21, 20141

DASY/EASY - Parameters of Probe: H3DV6 - SN:6270

IEas.ic: Calibration Parametars

_ | Sonsor X [ SEnsor T | Sensor £ [ Une [k=2) |
Morm (A/m / +{mv)} al | 2.50E-003 | 260E-003 299E-003 51 %
'ﬁun‘n Asm \-'rii'r'l‘u'j] at -2,51E-005 -1. 17 E-004 ‘ -1.88E-004 + 5.1 %
[ Narm (Afm /v {mV)]) a2 3. TAE-006 ‘ 430E-00G 1.82E-005 +51%
| DCP {mV})® 92.7 . 85.3 1 056 |
Modulation Calibration Parameters
TuiD Communication Systam Name PAR [ E c VR T Unc"
d8 dB dB | mv (k=2)
0000 | CW 000 | X | ooo 0.00 1.00 | W56 | *80%
¥ eoo | o0p 1.00 1007
|2 | 000 oo | 1.00 a7.a .

The reported uncerlainty of measurement is stated as the standard uncertainty of measuremant
multiplied by the coverage factor k=2, which for 2 normal distribution corresponds to a coverags

probability of spproximately 35%.

L

" Mumerizal linsanzalion paramealer: uncerisinty nol required.
® Uncarainty is determined using tha max. devialion from linear responas spplying restapular distritution and = axpres2ed for the square of he

ekl vl
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Frequency Response of H-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of H-fleld: £ 6.3% (k=2)
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Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM,0®
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Receiving Pattern (¢), 3 = 90°

=600 MHz, TEM,90°

R T ———
T o =75
I _.-""'. )
s \
o b
4 I"-
.&:!I | .""‘-':_:'E_
| e
- [T :'-' 5 .'--h.": A
! L e
L
A
b K
b o A
b
:\:'H\ A-: prrh
e o :
'--._\___ _d___-' * L
i -1 i I P e P
3 [] [ w | ] "
Tl X 4 £ il ks ¥

Certificate MNo: H3G270_ Moy Fagpe Gal 10

Movembear 21, 2011

f=2500 MHz,R22,0°
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Receiving Pattern (4§), § = 0°

'35-'. p A ML -..-..--. _...._.......-...;.......

Error [dH]
;

'I : =5 , Q"r = "‘: wwrilll o= I 3 ! = -
'g—t—;"‘!wl = A B b e | .".:"2"1:"3'"‘“*"“ =8 g_—rr;—_;._g_*_!_*

ol L
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Uneertainty of Axial Isotropy Assessment: £ 0.5% (k=2)

Receiving Pattern (¢), 3 = 90°

-liﬂ.
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Uncertainty of Axial 1sotropy Assessment: * 0.5% (k=2)
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Dynamic Range f(H-field)
(TEM cell, f = 900 MHz)

Input Signal [ul)

10 '1I|:r: 100

H [Adm]
el ] [®]
X compensated ¥ ot coenpensibed Y compersated
[+] o] e
¥ not compensated 2 compensaked Z not cormpersated

Error [dE]

o
P . 4

10+ [ig 100

H [A/m]
.. ] [
¥ campensated £nol com pensated ¥ compansaled
[*] .| ]
o net compersated 7 comparsatad 7 nat comnersaied

Uncertainty of Lincarity Assessment: ® 0.6% (k=2)
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Deviation from Isotropy in Air
Error (¢, &), f= 900 MHz

10 08 -06 -0.4 -02 DO 02 04 OB OB 1.0

Uncertainty of Spherical [sotropy Assessment: ® 2.6% (k=2)
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DASY/EASY - Parameters of Probe: H3DV6 - SN:6270

Other Probe Parameters

| Zansor Arrangement Rectangular |
Connecior Anghe (7} -152 |
Mechanical Zuface Detaction Mode enablad

| Optical Surface Detection Mode - disatied |

| Probe Cverall Length | 337 mm |

[ Probe Body Diameter 10.mm
Tip Langth 20 mm

-|_I'|ZIDiH—I'I'FI.‘.'1",,=‘.'F B mm
Probe Tip to Sensor X Calibration Point 3mm

| Probe Tip ta Sensar ¥ Callbration Boint 3 mm

| Probe Tip to Sensor £ Calibration Peint 3 mem

Cerificats Mao: H3-6270 Howvl Fasgpe 100l 10
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