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References
1 ANSI-CE3.19-2007

American National Standard for Methods of Measurement of Compatibllity between Wireless Communications

Deavices and Hearing Aids.
2] ANSI-C83.19-2011

American National Standard, Methods of Measurament of Compatibility between Wireless Communications

Devices and Hearing Aids.
Methods Applied and interpretation of Parameters:
« (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 between the twao dipole arms, x-axis is normal lo the other axes
In colncidence with the standards [1], the measurement planes (probe sensor center) are selected to be al a

distance of 10 mm (15 mm for [2]) above the top metal edge of the dipole arms.
s Measurement Conditions: Further details are available trom the hardcopies at the end of the cenificate. All

figures stated in the certificate are valid al the frequency indicated. The forward power to the dipole connector
is sel with a calibrated power meter connectad and monitored with an auxiliary power meter connected lo a
directional coupler. While the dipole under test is connected, the forward power is adjusted to the same level

s Antenna Positioning: The dipole is mounted on 8 HAC Test Arch phantorn using the matching dipole
positioner with the arms horizontal and the feeding cable coming from the flcor. The measurements are
performed in a shielded room with absorbers around the setup o reduce the reflections.

It is verified before the mounfing of the dipole under the Test Arch phantom, that its arms are perfectly in a

line. It is installed on the HAC dipole positioner with its arms parallel below the dielectric reference wire and
able to move elastically in vertical direction without changing its relative position to the top center of the Test

Arch phantom. The vertical distance to the probe is adjusted after dipole mounting with a DASYS Surface
Check job. Before the measurement, the distance between phantom surface and probe fip is verified. 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 fo the probe is essential for the
accuracy.

» Feed Point Impedance and Return Loss: These parameters are measured using a HP 8753E Vector Network

Analyzer. The impedance s specified 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 70cm away from any

obstacles.

s E-field distribution: E field |= measured in the x-y-plane with an isotropic ER3D-lield probe with 100 mW
farward power to the antenna feed point. In accordance with [1] and [2], the scan area Is 20mm wide, ils

length exceeds the dipole arm length (180 ar 30mm), The sensor center is 10 mm (15 mm for [2]) (in 2) above
the metal top of the dipole arms. Two 3D maxima are available near the end of the dipole arms. Assuming the

dipcle arms are perfectly in one ling, the average of these two maxima (in subgrid 2 and subgrid 8) is
determined lo compensate for any non-parallelity to the measurement plane as well as the sensor

displacement. The E-field value stated as calibration value represents the maximum of the interpolated 3D-E-

fiald, in the plane above the dipole surface,
o H-figld distribution: H-field is measured with an isofropic H-field probe with 100mW forward power to the

antenna feed point, in the x-y-plane, The scan area and sensor distance is equivalent to the E-field scan. The
maximum of the field is available at the center (subgrid 5) above the feed point. The H-fleid value stated as
calibration value represents the maximum of the interpolated H-field, 10mm above the dipola surface at the

feed point.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the
coverage factor k=2, which for a normal distribution cresponds to a coverage probability of approximately 85%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS V52 8 1 '
Extrapolation Advanced Extrapolation

Phantom HAC Test Arch

Distance Dipole Top - Probe 10mm

Center 15mm

Scan resolution dx, dy =5 mm

Frequency B35 MHz + 1 MHz

Input power drift < (.05 dB

Maximum Field values at 835 MHz

H-field 10 mm above dipole surface condition interpolated maximum
Maximun; measurad . 100 mW input power 0.455 A/ m £ 8.2 % (k=2)
E-field 10 rﬁm above dipole surface condition Interpolated maximum
Maximum measured above high end 100 mW input power 173.2V/m

Maximum measured above low end 100 mW inpul power 182.0V/Im

Averaged maximum above arm 100 mW input power 1676V /Im=128% (k=2) |
E-field 15 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100 mW inpul power 109.5V/m

Maximum measured above low end 100 mW input power 105.8V/m

Averaged maximurm above arm 100 mW input power 107.7V/im £12.8 % (k=2)
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Appendix

Antenna Parameters

| Frequency Return Loss Impedance
BOO MHz 15.2 dB 42.041-141 Q2
835 MHz 33.4dB 4880 +180
200 MHz 17.1.48 4.6 {1 -14.0 Q2
850 MHz 17.3dB 464 O + 12.8 192
860 MHz 13.4dB P20+ 22400

3.2 Antenna Design and Handling

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

The dipole is built of standard semingid coaxial cable. The internal matching line is open ended. The antenna is
therefora open tor 0C signals.

Do not apply force to dipole arms, as they are hiable to bend. The soldered connections near the feedpoint may be
damaged. After excessive mechanical stress ar averheating, check the impedance characteristics to ensure that the
internal matching network is not atfected.

After long 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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DASY4 H-field Result

Date: 14.06 2012

Test Laboratory: SPEAG Lab2

DUT: HAC-Dipole 835 MHx; Type: CD835V3; Serial: CD835V3 - SN: 1045

Communication System: CW: Frequency: 835 MHz

Medium paramelers used: o = O mho/m. g, = Lip=1 kg/m’
Fhantorn section: RF Scction

Measurement Standard: DASY S (IEEE/EC/ANSI C63.19-2007)

DASYS52 Configuration:

Probe: H3OWE - SMNE06S; ; Calibrated: 29.12.2011

Sensor-Surface; (Fix Surface)

Electronics: DAE4 Sn781; Calibrated: 29.05.2012

Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA; Serial. 1070
DASYS2 52.8.1(838); SEMCAD X 14.6.5(6469)

Dipote H-Field measurement @ 835MHzH-Scan - 835MHz d=10mm/Hearing Aid Compatibility Test (41x361x1):
Measurement grid: dia=5Smm, dy=Smm

Device Reference Point: 0. 0, -6.3 mm

Reference Value = 04840 Adm, Power Drift = 0.01 dB

PMR not calibrated, PMF = 1 000 15 applied

H-field emissions = 0.4347 A/m

Mear-field category: M4 (AWF § dB)

PMF scaled H-fizld

Grid 1 M4 |Grid 2 M4 |Grid 3 M4
0.386 A/m {0.403 A/m |0.376 A/m
Grid 4 M4 |Grid S MA |Geid 6 M4
0.437 A/m 0,455 A/m |0.423 A/m
Grid 7 M4 [Grid 8 M4 |Grid 9 M4
0.391 A/m {0.403 A/m |D.370 A/m

e o

“13.33

AIT.TH

2222

0dB=0.4547 A/m=-6.85dB A/m
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DASY4 E-field Result

Test Laboratory: SPEAG Lab?2

DUT: HAC-Dipole 835 MHz; Type: CD835V3; Serial: CD835V3 - SN: 1045

Commurication Sysiem: CW: Frequency: 833 MHz ;
Medium parameters used: @ =1 mho/m, £ = | p= 1000 kg/m

Phantom section: BF Secuon

Measurement Standard: DASY S (IEEENECIANSI C63.19-2007)

DASYS2 Cenfiguranon:

sensor-surface; [Fix Surface)

- =

Electronics: DAES Sn781; Calibrated: 29.05.2012
Phantom: HAC Test Arch with AMCC; Type 50 HAC P01 BA; Serial: 1070

= DASYSZ 52.8.1{B3B); SEMCAD X 14.6.5(p469)

Probe: ERADVE - 5N2336; ConvF(l, 1, 1); Calibrated: 29.12.2011;

Date: 14.06.2012

Dipole E-Field measurement @ 835MHz/E-Scan - 833MHz d=10mm/Hearing Aid Compatibility Test (41x361x1):

Measurement grid: dx=3mm. dy=5mm
Device Reference Point: 0, 0, -6.3 mm

Reference Value = 110.5 V/m; Power Dnfr=-0.01 dB

PMR not calibrated. PMF = 1.000 1s applied
E-field emissions = 173.2 Vim
Near-field category: M4 (AWF § dB)

PMF scaled E-field

Cirid | M |G 2 N4
156.7 ¥im | 1620 Vim

Girid 3 M4
L57.7 Vim

Grid 4 M4 |Gl S M3

Ciricl 6 V4

85.93 V/m [87.68 VAn|83.94 Vim

Ciriel 7 W fCErid 8 MWL

1702 Vi 1732 ¥/m

Cind 9 M4
15380 Vim

Certificate No: CD835V3-1045_Junt2
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Dipole E-Field measurement @ 835MHz/E-Scan - 835MHz d=15mm/Hearing Aid Compatibility Test (41x361x1):
Measurement grid: de=5mm, dy=3mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 1104 Vim; Power Drift = -0.01 dB

PMR not calibrated. PMFE = 1.000 15 applied.

E-feid emissions = 105.8 Vim

Near-ficld category: M4 (AWF 0 dI})

PMF scaled E-field

Grid | M4 |Grid 2 M4 [Grid & M4
1038 Vim | 105.8 V/m|{104.5 V/m
Gitid + M4 |G § M [Girid 6 M4

62.22 V/m |62.87 ¥im |61.34 Vim

=5

A7

8.

A28

0dB=1732Vim=4477 dB Vim
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References

[1] ANSI-C63.19-2007
Amencan National Standard for Methods of Measurement of Compatibility between Wireless Communications
Devices and Heanng Aids

[2] ANSI-CE3.19-2011
American National Standard, Methods of Measurement of Compatibility between Wireless Communications
Devices and Hearing Aids,

Methods Applied and Interpretation of Parameters:

s Coordinate System: y-axis is in the direction ol the dipole arms, z-axis is from the basis of the antenna
{mounted on the table) towards its feed point between the two dipole arms. x-axis is narmal to the other axes.
In coincidence with the standards [1], the measuremeant planes (probe sensor center) are selected o be at a
distance of 10 mm (15 mm for [2]) above the top metal edge of the dipole ams.

s  Measurement Conditions: Further details are available from the hardcopies al the end ot the cartincate. All
figures stated in the certificate are valid at the frequency indicated. The forward power lo the dipole conneclor
is set with a calibrated power meter connected and monitored with an auxiliary power meter connected to a
directional coupler. While the dipale under test is connected, the forward power is adjusted to the same level.

s Antenna Positioning: The dipole 1s mounted on a HAC Test Arch phantom using the matching dipole
positioner with the arms horizontal and the leeding cable coming from the floor. The measurements are
performed in a shielded room with absorbers around the setup to reduce the reflactions.
it is verified before the mounting of the dipole under the Test Arch phantam, that its arms are perfectly in a
line. It is installed on the HAC dipale positioner with its arms parallel below the dielectric reference wire and
able to move elastically in vertical direction without changing its relative position to the top center of the Test
Arch phantorn. The vertical distance to 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 verified. The
proper measurement distance s seiected 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
BCCUMAaCcY.

» Feed Point Impedance and Relurn Loss: These parameters are measured using a HP B753E Vector Network
Analyzer. The impedance is specified at the SMA connectar of the dipole. The influence of reflections was
eliminating by applying the averaging function while maoving the dipole in the air, at least 70em away from any
obstacles.

o E-field distribution: E field |s measured In the x-y-plane with an isetropic ER3D-field probe with 100 mW
forward power to the antenna feed point. In accordance with [1] and [2], the scan area s 20mm wide, its
length exceeds the dipole arm length (180 or 90mm). The sensor canter is 10 mm (15 mm for [2]) (in z) above
the metal top of the dipole arms. Two 3D maxima are available near the end of the dipole arms. Assuming the
dipole arms are perfectly in one ling, the average of these two maxima (in subgrid 2 and subgrid 8) is
determined to compensate for any non-parallelity to the measuremenit plane as well as the sensor
displacement. The E-field value stated as calibration value represents the maximum of the interpelated 3D-E-
fiald, in the plane above the dipole surface,

o H-field distribution: H-field is measured with an isotropic H-field probe with 100mW forward power to the
antenna feed point, in the x-y-plane. The scan area and sensor distance is equivalent to the E-field scan,. The
maximum of the field is available al the center (subgrid 5} above the feed point. The H-field value stated as
calibration value represents the maximum ol the interpelated H-field, 10mm above the dipole surface at the
feed point.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement multiphed by the
coverage factor k=2, which for & normal distribution cresponds to a coverage probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not givan on page 1.

DASY Version DASYS V5281
Extrapolation Advanced Extrapalalion

Phantom HAC Test &rch

Distance Dipole Top - Probe 10rmm

Center 15mm

Scan resolution dx, dy =5 mm

Frequency 1880 MHZz = 1 MHz

Input power drifl < 0.05 dB

Maximum Field values at 1880 MHz

H-field 10 mm above dipole surface condition interpolated maximum
Masximum measurad 100 mW mput power 0.463 A/ m = 8.2 % (k=2)
| E-field 10 mm above dipole surface conditian Iinterpolated maximum
Maximum measured above high end 100 mW input power 1300V /m
Maximum measured above low end 100 MW input power 1381V /m
Averaged maximum abave arm 100 mW input power 138.0V/m £ 12.8 % (k=2)
E-field 15 mm above dipole surface conditian Interpolated maximum
Maximum measured above high end 100 mW input power 80.4V/m
Maximum measured above low end 100 mW input power 880V /m
Averaged maximum abave arm 100 mW input power B8.2 V/m x12.B % (k=2)
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Appendix

Antenna Parameters

Frequency Return Loss Impedance

1730 MHz 215dB 5070 +84Q
1880 MHz 22.5dB 5330+70j0
1800 MHz 222 dB 5540+62 0
1850 MHz 252 dB 5380-41 0
2000 MH2 20.0 dB 408 0Q+01)0

3.2 Antenna Design and Handling

The calibration dipole has a symmetnc geometry with a built-in twe stub matching network, which leads to the
enharnced bandwidth.

The dipole is built of standard semingid coaxial cable. The internal matching line is open ended. The antenna |s
therefore open for OC 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, check the impedance charactenisiics lo ensure that the
internal matching network 1s not affected.

After long 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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DASY4 H-field Resull

Test Laboratory: SPEAG Lab2

DUT: HAC Dipole 1880 MHz; Type: CD1880V3; Serial: CDISBOVI - SN: 1038

Communication Sysiem: CW, Frequency: 1880 MHz
Medium parameters used: ¢ =0 mhoim, 5= |, p= | kg.’m:'

Phaniom section: BF Section

bMessurement Standard: DASY S (IEEE/TEC/ANST C63.19-2007)

DASYS2 Conliguraien:
e Probe: HIDVE - SNGDES, ; Calibrated: 29.12.2011
s Sensor-Surface: (Fix Surface)
e Electronics: DAES 5n781; Calibrated: 29.05.2012
& Phantom: HAC Test Arch with AMCC; Type: 50 HAC POL BA, Serial: 1070
L]

DASYS2 52.8.1(838), SEMCAD ¥ 14.6 5(6468)

Date: 14.06.2012

Dipole H-Field measurement @ 1880MHz/H-Scan - 1880MHz d=10mm/Hearing Aid Compatibility Test (41x181x1):

Measurement grnid: dx=5mm, dy=5mm
Device Reference Point: O, 0, -6.3 mm

Reference Value = G 4900 Adm; Power Dinft =001 dB

PME not calibrated, PME = 1.000 15 applied.
H-field emissions = 0.4633 Afm
Mear-field category: M2 (AWF @ dB}

PMF scaled H-field

Grid 1 M2 Grid 2 M2

Grid 3 M2

0.409 Afm |0.420 A/m |0.394 A/m

Grid 4 M2 [Grid 5 M2
0.451 Afm {11,463 Afin

Grid 6 M2
0.432 Afm

Grid 7 M2 |Gnd & M2

0.415 Afm |0.427 Afm

Grid s m2
0.383 Afm

0dB = 0.4533 Afm = -6.68 dB A/m

Ceriificate No: CD1880V3-1038_Jun12
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DASY4 E-field Result

e 14.062012

Test Laboratory; SPEAG Lab2

DUT: HAC Dipole 1880 MHz; Type: CD1880V3; Serial: CDISB0V3 - SN: 1038

Commurication System: CW,; Frequency: 1880 MH=

Medium parameters used: o =0 mho/m, &= 1:p = 1000 kg;"ml
Phantom section: RF Section

Measurement Standard: DASYS (IEEEAEC/ANSTC/3, 1 9-2007)

DASY 52 Configuration:

s Probe: ERIOVG - SN23386; ConvF(L, 1, 1}; Cal'lhrated: 29122011
Sensor-Surface: [Fix Surface)

Electromics: DAES Sn781; Callbrated: 29.05.2012

Phantom: HAC Test Arch with AMCC, Type: S0 HAC POI BA; Serial: 1070
DASYS2 52.8.1(B38); SEMCAD X 14,6 5(6463)

Dipole E-Field measurement @ 1880MHz/E-Scan - 1880MHz d=10mm/Hearing Aid Compatibility Test (41x181x1):
Measurement grid: da=5mm, dy=3mm

Device Reference Point: O, O, -6.3 mm

Reference Value = 1578 W/m, Power Drilt = -0.00 dB

PMR not calibrated. PMF = 1.000 is applied

E-field emissions = 1399 V/m

Near-field category: M2 (AWF 0 dB)

PWIF scaled E-field

Grid 1 M2 |6rid 2 M2 |Grid 3 M2
1344 V/mjI13B.1 V/m[133.2V/m
Grid 4 M3 el S M3 |Grid 6 M3
89.96 \V/m [91.35 Vin |86.69 v/m
Grid 7 M2 |Grid & M2 |Grid 9 M2
136.5 V/m [139.9 V/m |132.2 V/m

Cerificate No: CD1880V3-1038_Juni2 Page 7 of 8



Dipole E-Field measurement @ 1880MH2/E-Scan - 1880MHz d=15mm/Hearing Aid Compatibility Test (41x181x1):
Measurement grid, de=Smm, dy=5mm

Device Reference Point 0, 0, -6.3 mm

Reference Valoe = 157 7 Vim; Power Drift = 0,02 dB

PMR not calibrated. PMF = 1.000 is applied.

E-field emissions = 87 97 Vm

Near-field category: M3 (AWF 0 dB)

PMF scaled E-field

Grid 4 W3 |Grid 5 M3 |Grid 6 M3
69.82 V/m [70.24 Vfm 58.73 V/m
Grid 7 M3 |Grid 8 M3 |Grid § M3
87.06 \//m |87.97 V/m [85.67 V/m

332

-4.B4

BEL

SE L

0 dB=139.9V/m=42.92 dBV/m

Certificate No: CD188043-1038_Juni2 Page8of 8
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IICALIBRATION CERTIFICATE

Object

Calibration date

DAE4 - SD 000 D04 BJ - SN 778

talibration procedurals) QA CAL-0B,v25

Calibration procedure for the data acquisition slectronics (DAE)

August 27, 2012

Calibration Equipment used (MATE critical for calibration)

Calibrated by:

Approved by:

This callbration certificate documents the traceability 1o national standards, which realize the physical units of measurements (S|}
The measurements and the uncarlainties with confidence probability are given on the following pages and are par of the certificate,

Al calibratons have been conductad in the closed labaratory faciliny: environment iemparaiure (22 = 31°C and humidity = 70%

MName Function
Domimigiue-Steffen TecnncEaEn
Fin Bomhott RAD Ditelor

This callpraton cenificate shall not ba reproduced except m full without written approval of the Isboratory

Primary Standards ID# ) Cal Date {Certificate No.) Scheduied Calibration
Keithley Multimeter Type 2009 SN 0810278 28-Sep-11 (No:11450) S5ep-12
Secondary Standards |Io# Check Date (in house] Scheduled Check
Calibrator Box V2.1 SE UWS 053 A8 1001 DE-Jan-12 {in housa chack) In house checx: Jarn-13

Signature

o) T‘QQ/LLU-‘-“

Iszued: August 27, 3012
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Calibration Laboratory of S,

2 \-q\"‘._.{-'"’ A S Schweirerischer Kalibrierdienst
Schmid & Partner % c Service suisse d'étalonnage
Engineering AG el Servizio svizzera di taratura
Zeughaussirasse 43, 8004 Zurich, Switzeriand ) ,lfﬂ\'l, W Swiss Calibration Service
Al ke
Aceredited by the Swisa Accreditation Sarvice [SAS) Accreditation No.. SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

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
» DC Voltage Measurement: 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. Uncertainty is not required.

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

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

s Common mode sensitivity: 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 internal AD converter
corresponding to zero input voltage

e I[nput Offset Measurement: Output voltage and statistical results over a large number of
zero voltage measurements.

s Inpul Offset Current. Typical value for information; Maximum channe! input offset
current, not considering the input resistance.

= Inpul resistance: Typical value for informaiion: DAE input resistance at the connector,
during internal auto-zeroing and during measurement.

o Low Battery Aiarm Voitage: 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.

Certificate No: DAE4-778 _Augi2 Page 2of 5



DC Voltage Measurement
A/D - Converter Resolution nominal

High Range:
Low Range:

1LSB =
1LSB=

6.1u\V |
a61nv ,

full range =
full range =

=100, +300 mv
=T A3MY
DASY measurement paramelars: Auto Zero Time. 2 sec, Measuring time: 2 sec

Calibration Factors

X

Y

z

High Range

404 663 1 0.1% (k=2)

403.465 + 0.1% (k=2)

405.010 £ 0.1% (k=2})

Low Range

398578+ 0 7% (k=2)

3.96516 = 0.7% (k=2)

399894 + 0.7% (k=2)

Connector Angle

Connector Angle 1o be used in DASY system

2832312

Certificate No: DAE4-T78 Aug12
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Appendix

1. DC Voltage Linearity

High Range Reading (V) Difference {uV) Error (%)
Channe| X + Input 200000.33 2.83 0.00
Channel X + Input 20001.58 1.36 0.01
Channel X - Input -18998.48 2.54 -
Channel Y + Input 200000.90 334 0.00
Channel ¥ + Input 20000.55 0.30 0.00
Channel ¥ - Input -19999.91 1.23 -0.01
Channel Z + Input 199989.59 1.80 0.00
Channe! Z + Input 19998.55 -1.57 -0.01
Channel Z = Input -20004.33 SN 0.02
Low Rangs Reading (uV) Differance {uV) Error {36}
Channel X + Input 2000.71 0.06 0.00
Channel X + Input 201.15 023 0.1
Channel X - Input -198.08 0.92 -0 46
Channel ¥ + Input 2000.38 .13 0.0
Channel Y + Input 199 81 -0.958 49
Channel Y = Input -200.22 -1.21 0.61
Channel Z + Input 2000.82 0.54 0.03 ]
Channel Z + Input 200.06 .72 -0.36
Channel Z - Input -199.74 .68 D.34
2. Common mode sensitivity
DASY measurement parametars: Auto Zerc Time: 3 sec; Measuring time: 3 sec
Common mode High Range i Low Range
Input Voitage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 4,83 -5.89
- 200 7.67 5.93
Channel Y 200 -1.95 -2.63
_;2{10 -0.79 £.35
Channel 200 8.43 927
- 200 B B8.42 8.08
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channal X (V) | Channel Y (uV) Channel Z (V)
Channel X 200 -1.46 -2.45
Channel Y 200 8.44 - 0.28
Channel Z 200 492 6.5 = |

Certificale No: DAE4-TT8_Augl2
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4, AD-Converter Values with Inputs shorted

DASY measurament parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 16053 16715
Channel ¥ 16161 14601
Channel Z 16434 15429

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input 10MG
Average (V) | min, Offset (V) | max. Offset (uV) | ' ?:;;'“““
Channel X 1.04 0.34 1.84 0.34
Channal Y -1.10 -2.50 0.04 0.56
Channel £ -0.63 -1.70 1.29 0.47
6. Input Offset Current
MNominal Input circuitry offsel current on all channels: <251A
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channal X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (*+ Vec) +7.8
Supply (- Vee) -7.6
9. Power Consumption (Typical values for information)
Typical valuas Switched off (mA) | Stand by (mA) Transmitting {(mA)
Supply {+ Vec) +(.01 +8 +14
Suppiy (- Vec) 0. -8 -5

Certificate No: DAE4-778_Aug12
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[CALIBRATION CERTIFICATE

Object ER3DVS - SN:2358

Cantbraton procedurals)

QA CAL-02.v6, QA CAL-25.v4
Calibration procedure far E-field probes optimized for close near field
evaluations in air

Gakoration oate: June 21, 2012

Thiz calibration cerificate documents the traceability to national standands. which realize the physical unils of measurements {31
The measurements and e uncedainties with confidence probability are given on the foliowing pages and are pan of the certificate.

Al calibrations have been conducted I the closed laboratory faciliy environment lemperature (22 « 31°C and humidity < 70%

Calibration Equioment used (M&TE cntical for calibration)

This calibration cerificate shall not be reproduced except in full without written approval of the laboraiony

[saued: Jume 21, 2012

Certificate No: ER3-2358_Jun12
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Primary Standarda G Cal Date (Cedificaie Mo} Scheduled Callbeation
Power meter E44188 GE4 1393874 20-Mar-12 {Na, 217-01508) Apr-13
Fower sensos E44124 MY 4495087 20-Mar-1Z (Mo, 217-01508) Apr-13
Heference 1 dB Altenuator SN 25054 (3} 27-Mar-12 (No. 217-01531) Apr-13
Raterence 20 dB Allsnuatar SN ShU8E (200} 27-Mar-12 (Mo, 217-01528) Apr-13
Raference 30 4B Attenusior Sh 55128 (30h) 27-Mar-12 (Mo, 217-F1532) Apr-13 |
Reference Probe ER3DVE SN. 2328 11-Oct-11 {No. ER3-2328 Octi1) Oci12 o
DAE4 SM: 7RG A0-Jan-12 (No. DAE4-788_Jan12) Jan-13
Secondary Standards IO Check Date (in house) Scheduled Check
RF generator HP BE4AC LIS364 2001700 4-Aug-82 (in house check Apr-11) In houze chede Apr-13
Metwork Analyzer HE B753E JS3ITIN05E5 18-Cici-01 (in housa check Ocl-11) In house check. Diet-12

Pharme Function Sipn.atua ! '
Calibrated by Glaurdio Leubler Labratory Technician \ '| *}—--

5 - > —

Approved by, Kiatja Fokovs Technical Manager




Calibration Laboratory of
Schmid & Partner
Engineering AG

5 Schweizenscher Kalibrierdienst
c Service suisse d'étalonnage
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Foughnussirasse 43, 8004 furich, Switzedand S Swiss Calibration Service

Accredited by the Swiss Accredilation Sendce (SAT) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA

Multilatera! Agreement for the recognition of calibration certificates

Glossary:

NORMx y.2 sensilivity in free space

ocp diode comprassion point

CF crest factor (1/duty_cycle) of the RF signal

ABC modulation dependent linearnzation parameters

Palarization o i rotalion around probe axis

Polarization & 4 rotation around an axis that is in the plane normal Lo probe axis (at measurement center),
ie, 3 =0Iis normal o probe axis

Connector Angle infarmation used |n DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) |EEE Std 1208-2005, " |EEE Standard for calibration of electromagnetic field sensors and probes, excluding
antennas, from @ kl Iz to 40 GHZ", December 2005
b) CTIA Test Plan for Hearing Aid Compatibility, April 2010

Methods Applied and Interpretation of Parameters:
s NORMzxy z: Assessed for E-field polanization & = 0 for XY sensors and & = 80 for Z sensor (f < 200 MHz in
TEM-cell, f = 1800 MHz: R22 waveguide)

s NORM{flx.v.z = NORMx.y.z * frequency_response (Ses Frequency Response Chart)

s DCFPxy,z DCP are numerical lineanzation parameters assessed based on the data of powar sweep with CW
signal {no uncertainty required) DCFP does not depend on frequancy nor media.

s+ PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

s Axyz Bayz Cuyz VRxy2 A B C are numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VA is the
maximum calibration range expressed in RMS voltage across the diode.

s Sphercal isotropy {30 dewviation from {sofropy) in a locally homogenaous field realized using an open
waveguide setup.

s Sensor Offsel: The sensor offset comesponds to the offsel of virtual measuremant center from the probe tip
{on probe axis). No tolerance required

= Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).

Cerlificate No: ER3-2358_Jun12 Page 2 of 12



ER3DV6 — SN:2358 June 21, 2012

Probe ER3DVG6

SN:2358

Manufactured:  July 7, 2005
Calibrated: June 21, 2012

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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ER30OVE— Sh:2358

June 21, 2012

DASY/EASY - Parameters of Probe: ER3DV6 - SN:2358

Basic Calibration Parameters

Sensor X Sensor Y Sensar Z Unc (k=2)
Norm (pV/{\Vim]°) 1.70 155 1.57 +101%
DCP {mV)" 98 B 89.0 1023
Modulation Calibration Parameters
uiD Communication System Name PAR A B c VR Unc™
dB dB dB mv (k=2)
| D ow poo | x 0.00 0.00 1.00 2042 | 3.8%
¥ 0.00 0.00 1.00 2017
z 0.00 (.00 1.00 1883
10011 UMTS-FOO (WCDMA) 3.40 X 349 B5.8 184 1201 0,5 %
e 3.47 65.8 18.4 1204
Z 3.1 €51 17.9 1101
10021 GSM-FDD (TDMA, GMSIK) 040 E 19,88 49,3 a7 1216 +1.9 9%
¥ | 2054 100.0 28,7 125.4
2| 1130 o4 8 26,8 121.8
10038 CDMAZ000 [(1xRTT, RC1) 457 % 4.72 6.3 19.1 11840 | =08%
¥ 468 662 189 1207 |
z 475 57.2 19.4 476
10042 |5-54 /15-136 FOD (TOMAJFDM, Pii4- 7.78 ¥ | 2822 04 & 2432 1028 | 225%
CQPSK. Hallrate)
- v | 11.87 B2.8 200 104 &
Z | 3o 833 202 554
10056 UMTS-TDD (TD-SCOMA, 1.28 Meps) 1101 | x | 1387 agp a7.5 1418 | 235%
Yo 1447 98.9 374 144.4
z | 1522 4A.9 6.6 135.8
10081 COMAZO00 (1xRTT, RC3) 3.96 X 383 853 18.4 1183 | +0.7 %
¥ 382 855 18.4 119.4
- z 395 &7.0 18.2 1477
10082 I1S-54 [13-136 FOO (TOMAFDM, Plia- 477 % 45,52 o0.5 227 117.8 +2 7 %
DOPSK, Fulirate)
¥ | 56.03 246 22.2 119.8
Z | snoz 998 226 109.6
10100 LTE-FDD (SC-FOMA,_ 100% RB, 20 566 ¥ .65 EB.5 206 1346 | 222%
MHz, OPSK]
¥ B.62 BE.5 20.6 1364
z 6.25 671 19.7 118.9
10101 LTE-FDD (SC-FOMA, 100% RE, 20 641 X 782 £9.0 212 1461 30 %
MHz, 16-0aM)
R 7.78 Ba.0 212 1473
z 7.7 6.6 20.2 129.8
10108 LTE-FOD (SC-FOMA, 100% RB, 10 579 | x .40 67.0 204 1335 | 222%
MHz, QPSK)
¥ B.51 681 205 124.6
2 607 BEB 18.5 119.0
10102 LTE-FDD (SC-FDOMA, 100% RB, 10 £.42 % 7 56 68.7 2% 427 | 27 %
MHz, 16-C:AM)
¥ 753 BR.A 21.0 1430 =
z 7.10 673 20.1 126.7

Certificate Mo: ER3-2358_Jun12
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ER30WVE~ SN:2356

June 21, 212

10110 LTE-FDD {SC-FDMA, 100% R8, 5 MHz, | 575 X 6.20 B75 0.3 1314 | +18%
QPSK)
¥ 613 67.2 20.1 131.1
2 577 661 18.3 116.7
10111 LTE-FDD {SC-FOMA. 100% RB, 5 MHz, | 644 % 7.96 BE 2 20.9 1385 | £279%
16-CAMY
¥ 7.24 68.2 209 139.0
Fd 6.83 B7.1 200 123.0
10138 LTE-FDD (SC-FOMA, 100% RB, 15 .14 X 7.30 £9.0 211 140 1 +2.7 %
MHz, GPSK)
Y 7.27 £8.9 211 140.4
Z .81 67.3 200 1247
10140 LTE-FDD (SC-FOMA, 100% RB, 15 6.49 x B.03 69.2 21.4 1483 | +3.3%
MHz, 16-0AM)
Y 7.99 6.1 213 148.7
P 756 A7.8 204 1322
10142 LTE-FDD (SC-FOMA, 100% RB, 3 MHz, | 573 x 6.00 67.1 20.0 128.3 1.7 %
OFSK)
¥ 593 BT.1 20.1 129.3 -
Z 558 65.8 19.2 114.2
10143 LTE-FDD (SC-FDMA, 100% RE, 3 MHz. | .35 X 7.02 6.1 20.8 135.3 2 7%
16-0AM)
¥ 7.00 68.0 20:8 136.5
z 5.5 £5.9 19.9 1184
10145 LTE-FOD {SC-FDMA, 100% RB, 1.4 5.76 X 574 66.7 19.9 1245 | £#1.7%
MHz, QPSK])
i 570 B6.6 198 126.2
Z | 538 658 14.2 110.7
10146 LTE-FOD (SC-FOMA, 100% RE, 1.4 B.42 *® 6.76 88,0 20.8 1283 | 225%
MHz, 18-QAM)
¥ 572 TG 20.7 131.3
Z B3 66.9 20.0 113.8
10148 LTE-FDD {SC-FDMA, 50% RB, 20 MHz, | 5.83 % £.59 68.1 208 133.8 | 2%
QPSK)
¥ .61 Ge.2 206 1355
Z B.15 66.6 196 118.0
10149 LTE-FOD (SC-FDOMA, 50% RE, 20 MHz, | .42 % 7.58 B&.8 212 1418 | £30%
1E-CAM)
¥ 749 68.5 210 143.7
Z 7.08 B7.3 201 125.4
10154 LTE-FDD (SC-FDMA, 50% RB, 10 MHz, | 576 % 6.20 67.4 203 1301 *19%
QPSkK) |
¥ 619 67.4 20.2 131.5
Z 575 B6.0 1.3 1154
10155 LTE-FDD {SC-FOMA, 50% RB. 10 MHz, | 6.43 % 728 £8.3 21.0 1388 | 227%
1E-LAM)
¥ .25 682 20.9 135.0
Fd 679 66.9 20.0 1221
10156 LTE-EDD {SC-FDMA, 30% RE, 5 Mz, 5.78 X 5.98 67.1 202 1274 | #1.9%
QPSK)
Y 5.84 66.9 200 1277
Z 5.58 658 183 112.8
10157 LTE-FOD (SC-FDMA, 50% RE, 5 MMz, | 6.49 x 7.06 68.2 210 1342 | 27 %
16-CAM)
¥ 7.01 681 20,9 133.4
Z 6.54 B6.8 14.9 117.2
10160 LTE-FOD {SC-FOMA, 50% RE, 15 MHz, | 5.81 % 6.64 BE.0 204 1359 | #22%
PSK)
i .61 67.9 204 1351
Z 6.20 666 105 121.1

Cernificate No: ER3-2358_Juni12
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ERIDWVE- SN:2358 dune 21, 2012

10161 LTE-FOD (SC-FDMA, 50% RB, 15 MHz, | 642 " 761 687 #1.1 143.4 +3.0 %
16-CA0)
Y 7.5 68.6 210 141.9
Fd 7.14 67.4 201 1274
10163 LTE-FOD (SC-FOMA, 50% RB. 3 MHz, 568 x 5.81 B7.0 200 1257 +1,7 %
QAPSK)
e 5.74 66.7 108 125.4
Z 541 6548 15.2 1127
10164 LTE-FOD (SC-FOMA, 50% RB, 3 MHz, & 44 x 6,90 6B 208 130.8 2.5 %
16-C1AM)
b 6.87 B8.0 20.8 130.7
Z 641 669 200 115.8
10166 LTE-FDO (SC-FOMA, 50% RB, 14 MHz, | 545 x 508 &6.0 1894 118.9 +1.4 %
QPSK)
¥ 5.10 6E.2 185 118.5
Z 523 673 201 148.7
10167 LTE-FDD {SC-FOMA, 50% RB, 1.4 MHz, | 621 x 818 87.8 20.7 121.9 22 2%
16-CpAm)
¥ 613 B7 .68 205 1234
Z 577 B6.6 197 108.5

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

# Numersal linsarization parameter uncestainty nol reguirad

E Uncertainty s datarmined using the max. deviation from finsar respodise applying reclanguial distribution and is expressed for Ihe square of the
fiald valus,

Certificate No: ER3-2358_Jun12 Page Gof 12



ERIDVE- Sh- 2358 June 21, 2012

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

15 ; _ . : .
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Freguency response (normalized)
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f [MHz]

5 T8 & 3
TEM (L) Rﬁ; TEMTB0") RZ?T%"J

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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ERA0DVE- SN:2358 dune 21, 2012

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM,0"° f=2500 MHz R22.0°
b | ﬁ I.T.' a4 ma an " ¢
3 : : £ :

Receiving Pattern (¢), 9 = 90°

=600 MHz TEM,90° f=2500 MHz R22,90°
a1 @ o7 b4 OB 08 F i @ ¥ W& UF a4 T
o X v z Tat x v z
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ERADVE- SN 2358 June 21, 2012

Receiving Pattern (¢), 9 = 0°

s FASCEO ...... R e s P e M o .l ﬁ

00 $-2-9i-3-2 3:—*“*} r-—'-1=-1—-~r:-.r::- =T -r—-Hf *‘*--*=-1-:-*§=H-'-“‘—*—- -*-*—H-—*i*-nu:a

Error [dB]

T2 S — AT e T e ;

_150 10 2o a ) 1o )
Rl [*]

[ [ - el
I ﬂﬂﬂlrr: CNETE T 13r'i'I'I'E!H: LA R T

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)

Receiving Pattern (¢), 8 = 90°

Yo — et e A Ty S, - S| S g LT A
B ! { : : : i :

Ermor [dB]
:
i
}
|
'E.
i
}

S [ _ ............... . TR | vt SR

@ ) t !
1;;.-7'1‘43 £l 1r_]-|: 18 * 2610 MHz

Uncertainty of Axial 1sotropy Assessment: £ 0.5% (k=2)
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ER3DWVE— SN:-2358

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

-IDﬁ_

105-

109 -

03t

Input Signal [uv]

1ﬂ!_... 3

1otk

100

E total [Vim]

compensated

L S SES
10 10

lig

1 | 113 | i
e 490
e o af T . ..i?.*i.. : |
I T g ELT i |
il ferl owo i
- Jo iy . (s -
——mn " T

E total [V/m] N
A (o]

not compensated

Uncertainty of Linearity Assessment: £ 0.6% (k=2

June 21,2012
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ER3DVE- SN 2338

Jupe 21, 2012

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

=
S
B
g
oo

-0 -08 -p4 04 -02 00 02 04 08 08 10

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2}

Certificate No; ER3-2368_JuniZ Page 11 of 12



ERADVE- SN:2358

June 21, 2012

DASY/EASY - Parameters of Probe: ER3DV6 - SN:2358

Other Probe Parameters

Sensor Arrangement Rectangular |
Connector Angle (*) -63.2
Mechanical Surface Detection Mode enabled
Optlcal Surface Detechion Mode disabled
Proba Overall Lenath 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter 8 mm
Frobe Tip o Sensor X Calibration Poin! 2.5 mm
Probe Tip to Sensor ¥ Callbration Point 2.5 mm
Frobe Tip o Sensar Z Galloration Paint 2.5 mm

Cedificate No: ER3-2358_Junt2
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Zeughausstrasse 43, 8004 Zurich, Switzerland Swiss Calibration Service

Accredited by the Swiss Acereditation Service (SAS) Accraditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA

Muitilateral Agraament for the recognition of calibration certificates

cient  Sporton (Auden) Certificate No: H3-6184_Jan12

CALIBRATION CERTIFICATE

Object H3DVE - SN:6184

Calibration procedure(s)

QA CAL-03.v6, QA CAL-25.v4 _
Calibration procedure for H-field probes optimized for close near field
evaluations in air

Calibration date:

January 26, 2012

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (S1).
The measurements and the uncentainties with confidence probability are given on the following pages and are pari of the certificale.

All calibrations have been conducted in the closed |laboratory facility: environmenl temparalure (22 £ 3)*C and humidity < 70%.

Calibration Equipment used (MATE critical for calibration)

This calibration cerlificate shall not be reproduced except in full without written approval of the laboralory.

Primary Standards 1D Cal Date (Certificaie No.) [ Scheduled Calibration
Power meler E4419B GB41293874 31-Mar-11 {No. 217-01372) Ape-12
Power sensor E4412A MY41498087 31-Mar-11 (No. 217-01372) Apr-12
Reference 3 dB Altenuator SN: 55054 (3c) 29-Mar-11 (No. 217-01369) Api-12
Reference 20 dB Attenuator SN: §5086 (20b) 29-Mar-11 (No. 217-01367) Apr-12
Reference 30 dB Attenuator SN: 55129 (30b) 29-Mar-11 (No. 217-01370) Apr-12
Raference Probs HADVE SN: 6182 11-0Oct-11 (No. H3-6182_Oct11) Qct-12
DAE4 SN: 789 6-Apr-11 {No. DAE4-789_Apr11) Apr-12
Secondary Standards D Check Date (in houss) Scheduled Check
RF generator HP 8648C US3642001700 4-Aug-99 (in house check Apr-11) {n house check: Apr-13
Network Analyzer HP 8753E US37380585 18-C¢ct-01 {in house check Oct-11) In house check: Cct-12
Name Function Signature
Calibrated by: Jeton Kastrati Laboratory Technician / LC/_
=
Approved by: Katja Pokovic Technical Manager

ptce

Issued: January 27, 2012

Certificate No: H3-6184_Jan12
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Glossary:

NORMx,y,z sensitivity in free space

DCP diode compression point

CF crest factor (1/duty_cycle) of the RF signal

A B, C modulation dependent linearizalion parameters

Polarization ¢
Polarization 8

Conneclor Angle

¢ rotation around probe axis

§ rotation around an axis that is in the plane normal to probe axis (at measurement center),
i.e., 8 = 0is normal to probe axis

information used in DASY system to align probe sensor X 1o the robot coordinate system

Calibration is Performed According to the Following Standards:

a)

IEEE Std 1308-2005, " IEEE Standard for calibration of electromagnetic field sensors and probes, excluding

antennas, from 9 kHz to 40 GHz", December 2005.

Methods Applied and Interpretation of Parameters:

NORMx,y.z: Assessed for E-field polarization 8 = 0 for XY sensors and 8 = 80 for Z sensor {f <800 MHz in
TEM-cell; f> 1800 MHz: R22 waveguide).

XY, Z(f)_alata2= X.Y,Z_aOa1a2* frequency_response (see Frequency Response Chart).

DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal {no uncertainty required). DCP does not depend on frequency nor media.

PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

Ax.y,z; Bxy,z; Cx,y,z, VRX,y,z: A, B, C are numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do nol depend on frequency nor media. VR is the
maximum calibration range expressed in RMS voltage across the diode.

Spherical isotropy (3D deviation from isolropy): in a locally homogeneous field realized using an open
waveguide satup.

Sensor Offsef. The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required.

Connector Angle: The angle is assessed using the information gained by determining the X_a0ata2 (no
uncertainty required).

Cerlificate No: H3-6184_Jan12
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Probe H3DV6

SN:6184

Manufactured: June 8, 2004
Calibrated: January 26, 2012

Calibrated for DASY/EASY Systems
(Hobe; han-compallble with DASY2 syslarml)

Cerificats Mo M2-5784 tani2 Page Jaf 10



HIOWE— ShE184

DASY/EASY - Parameters of Probe: H3DV6 - SN:6184

Basic Calibration Parameters

January 36, 3013

Soensor X Sensor ¥ " BensorZ e (W)
Morm (A/m / V{mv)] al | 2.45E-003 2 S5E-D0A 2 SEE-DO3 +51%
Norm (Afm J Wimv)) al | 8 55E-006 -B.BBE-005 7OIE005 | *51%
Morm (At {mii) ag 1.0BE-005 3.23E-007 &.05E-005 151 %
DCP (myy” 90.9 51.8 20 8
Modulation Calibration Parameters L
uiD Cammunication System Nima PAR A H c Vit Unc- |
N 4B dBs 48 mV | em2)
000G C .00 x 300 0.00 1.00 103.9 +18%
¥ | aoo 0.00 1.00 | 1038
z .00 0.00 1.00 HEH.
Tha ried uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the covera fa::tu-r k=2, which for a normal distribution corresponds to a coverage
probability of appn:-:urrragly

* Numesical lineartralion

uncafaknty nol reguined.

‘Umwuwmm“ﬂum devilion from linaar respanss applying rectanguiw distribciion and is expressed lor the squam o ke

ligld vakis

Cenificale Mo, HI-B184_Jan12
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H3DV6~ SN:6184 January 26, 2012

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

o
4]

=
=
i

TT13TETT

S
o
|

TTT1

53 C i

(7] - 2

N n _. i
5 12+ : -
2 s
(o] - ; A
5 1.1_:' i ‘.‘.“...3.‘
3 E Y ] ""—"E?" -— i i
g 10_;‘- =l W g - = s S »—‘ == 5 i _g
= R = H : f
0] — : 3 ; : : :
O = 4 : ; : ?

‘é\ 0_9-:...,.....,.,....‘.....‘!...“..,_._.__..________;.A__._,.__._._,...___..:_..___...__.___.___.__.:...__._..,,. e

2 : '

4]

=

Lo 3

2

L

0.6 : -

0_5 | (L) (S | I C | | |
0 500 1000 1500 2000 2500 3000

o (T o e
TERT) R TERTE) R2Z )

Uncertainty of Frequancy Response of H-field: * 6.3% (k=2)

Certificate No: H3-6184_Jan12 Page 5 of 10



H3DVE~- SN:6184

January 26, 2012

Receiving Pattern (¢), 3 = 0°
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Certificate No: H3-6184_Jan12
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H3DV6—- SN:6184 January 26, 2012

Receiving Pattern (¢), 9 = 0°
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Uncertainty of Axial Isotropy Assessment: + 0.5% (k=2)
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H30DV6- SN:6184 January 26, 2012

Dynamic Range f(H-field)
(TEM cell, f = 900 MHz)
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Uncertainty of Linearlty Assessment: * 0.6% (k=2)

Cerlificate No: H3-6184_Jan12 Page 8 of 10



H3DV6- SN:6184 January 26, 2012

Deviation from Isotropy in Air
Error (¢, 9), f = 900 MHz

Deviation

-0 -08 -08 -04 -02 00 02

04 06 08 1.0

Uncertainty of Spherical Isotropy Assessment: + 2.6% (k=2)

Cerlificate No: H3-6184_Jan12 Page 9 of 10



H3DV6— SN:6184 January 26, 2012

DASY/EASY - Parameters of Probe: H3DV6 - SN:6184

Other Probe Parameters

Sensor Arrangement Rectangutar
Connector Angle () -64.5
Mechanical Surface Detection Mode enabled '
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameater 10 mm
Tip Length 20 mm
Tip Diameter 6 mm
Probe Tip to Sensor X Calibration Point 3mm
Probe Tip to Sensor'Y Calibration Point 3mm
Probe Tip to Sensor Z Calibration Point 3 mm
-

Certificate No: H3-6184_Jan12 Page 10 of 10
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