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Object CDB835V3 - SN: 1024

Accreditation No.: SCS 108

Calibration procedurss) QA CAL-20.v4

Calibration procedure Tor dipoles in air

Calibration date: February 13, 2007

Condition of the calibrated tem |0 Tolerancs

This calibration cerificale documents the tracaability 1o national standards, which realize the physical units of measuremonts (S1),
All cafibrations have been conducted in the dosed laboratory facility: envirenment temperatue (22 2 31°C and humidity < 70%.

Calibration Equipmant used (MATE critical for calibration))

Primary Standards ID# Cal Date {Calibraled by, Cerificate No.) Scheduled Calibration
DAE4 SN: 860 1-Mar-06 (SPEAG, No. DAE4-660_Mar08) Calibration, Mar-07
Probe ER3DVE 5N: 2336 27-Dac-06 (SPEAG, Mo. ER3-2336_DecDE) Calibration, Dec-07
Proba H3DWVE EN: BOGS 27-Dec-06 (SPEAG, No, H3-B065-DecDE) Calibration, Dec-07
Secondary Standards D # Check Date {in housa) Scheduled Check
Power meler EPM-441088 GB43310TER 12-Awg-03 (SPEAG, in house check Oal-06) Inv houwsa check: Cot-07
Powaer sonsor HP 84814, MY41093312 10-Aug-03 (SPEAG, in house chack Oct-08) In housa check: Cct-08
Power sensor HP 84814 MY41093315 10-Auag-03 (SPEAG, in house check Oct-06) In house check: Oct-08
Metwork Analyzer HP BT53E US3TI80585 18-Det-01 (SPEAG, in house chedk Oci-08) In housa check: Oct-07
RF generator R&S SMTIE BN: 100005 26-Jul-04 (SPEAG, in house check Nov-05) In house chedk: Nov-07
MNama Funciian Signafure
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References

M1 ANSI-PCE3.19-2001 (Draft 3.x, 2005)
American Mational Standard for Methods of Measurement 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 two dipole arms. x-axis is normal to the other axes.
In coincidence with standard [1], the measurement planes (probe sensor center) are selecled loba ata
distance of 10 mm above the top edge of the dipole arms,

« Measuremen! Conditions: Furlher details are available from the hardeopies al the end of the certificate. All
figures stated in the ceriificate are valid at the frequency indicated. The forward power to the dipole connector is
set with a calibraled power meter connected and monitored with an auxiliary power mater connected (o a
directional coupler. While the dipole under test Is connected, tha forward power is adjusted to the same level,

« Anfenna Positioning: The dipole is mounted on a HAC Test Arch phantom uging the matching dipole positioner
with the arms horizontal and the feeding cable coming from the flsor. The measurements are performed in a
shielded room with absorbers around the selup to reduce the reflections.

It is verified before the mounting of the dipale under the Test Arch phantom, that its arms are perfectly in a line.
It iz installed on the HAC dipole positioner with its arms paraliel 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 1o the probe is adjusted after dipole mounting with a DASY4 Surface Check job.
Before the measurement, the distance between phantom surface and probe tip 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 offsel. The vertical distance to the probe is essential for the accuracy.

« Feed Poinl Impedance and Return Loss: These parameters are measured using a HP 8753E Vector Network
Analyzer. The impedance is specified al the SMA connecior 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- fleld distribution: E field is measured in the x-y-plane with an isotropic ER3D-field probe with 100 mW
forward power to the antenna feed point. In accordance with [1], the scan area is 20mm wide, its length
exceeds (he dipole arm length (180 or 90mm). The sensor center i= 10 mm (in z) above the lop of the dipole
arms. Two 3D maxima are available near the end of the dipole arms. Assuming the dipole arms are perfectly in
one line, the average of these twa maxima (in subgrid 2 and subgrid 8) is determined to 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-field, 10mm above the dipole surface.

s H-field distribution: H-field is measured with an [sotropic H-field probe with 100mW forward power to the
anlenna feed paint, in the x-y-plane. The scan area and sensor distance is equivalent to the E-field scan. Tha
maximum of the field is available at the center (subgrid 5) above the feed point. The H-field valua stated as
calibration value represents the maximum of the interpolated H-fisld, 10mm above the dipole surface at the
feed point.
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1 Measurement Conditions

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

DASY Version DASY4 V4.7 B53

DASY PP Version SEMCAD ViaB172
Phantom HAC Test Arch SD HAC PO1 BA, #1002
Distance Dipole Top - Probe

Cantir 10 mm

Scan resolution dx, dy =5 mm area = 20 x 180 mm

Frequency 835 MHz £ 1 MHz
Forward power at dipole B
b 20.0 dBm = 100mW
Input power drift <0.05dB
2 Maximum Fleld values
H-field 10 mm above dipole surface condition interpolated maximum
Maximum measured 100 mW forward power 0.454 Alm
Uncertainty for H-field measurament: 8.2% (k=2)
E-field 10 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100 mW forward power 164.8 Vim
Maximum measured above low end 100 mW forward power 156.1 Vim
Averaged maximum above arm 100 mW forward power 160.5 Vim
Uncertainty for E-field measurement: 12.8% (k=2)
3 Appendix
3.1 Antenna Parameters
Frequency Returmn Loss Impedance
800 MHz 17.5dB {43.5-]10.7 ) Ohm
835 MHz 24.7dB {51.9 +j5.6 ) Ohm
900 MHz 17.5dB { 59.0 —{11.6 ) Ohm
950 MHz 18.8 dB {51.5 +|11.6 ) Ohm
960 MHz 13.6 dB { 61.7 +|20.8 ) Ohm

3.2 Antenna Design and Handling

The calibration dipole has a symmelric geometry with a built-in two stub matching network, which leads to the

enhanced bandwidth,

The dipole is bullt of standard semirigid coaxial cable. The internal matching line is open ended. The antenna is

therefore open for DC signals.

Do not apply force to dipole arms, as they are liable to bend. The soldered connections near the feedpoint may be
damaged. After excessive mechanical stress or overheating, check the impedance characteristics to ensure that the

internal matching network is not affected.

Aftar long term use with 40W radiated power, only a slight warming of the dipole near the feedpoint can be measured,
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3.3 Measurement Sheets

3.3.1 Return Loss and Smith Chart
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3.3.2 DASY4 H-Field Result
Date/Time: 2132007 12:17:47 FM
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: HAC-Dipole 835 MHz; Type: CD335V3; Serial: 1024
Communication System: CW; Frequency: 835 MHxDuty Cyele: 111
Medium: Air

Medium parameters used: a = 0 mho/m, &= 1; p= 1 kg/'m’
Phantom secticn: H Dipole Section

DASY4 Configuration:

& Probe: HIDVS - SNG06S; ; Calibrated: 122772006

¢  Sensor-Surface: (Fix Surface)

& Electronics: DAE4 Sn6s0; Calibrated: 3/1/2006

s Phantom: HAC Test Arch 4.6; Type: SD HAC P01 BA; Serial: 1002

*  Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Baild 172

H Scan - Sensor Center 10mm above CDE35 Dipole/Hearing Ald Compatibility Test (41x361x1):
Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0454 A/m

Probe Modulation Factor = 1.00

Reference Value = 0,482 A/m; Power Drift = 0.010 dB

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

Peak H-Nield in A/m

Grid] |Grid2 |Gnd3

0.38410.404|0.380

Grid4 |Grd$§ |Grid6
0.432]10.454|0.431

Grid7 |Grid8 |Grid9
0.375(0.39210.372

dB8 [
0.000 '

-8.84

-13.3

117

22.1

0 dB = 0.454A/m
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3.3.3 DASY4 E-Field Result

Date/Time: 2132007 6:03:09 PM

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: HAC-Dipole 835 MHz: Type: DEISVI; Serial: 1024

Communication System: CW; Frequency: 835 MHzDuty Cyele: 1:1
Medium: Air

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

DASY4 Configuration:

Probe: ERADVS - SN2336; CanvF(], 1, 1) Calibrated: 1272772006

Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sno60; Calibrated: 3/1/2006

Phantom: HAC Test Arch 4.6; Type: SD HAC P01 BA; Serial: 1002

Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

E Scan - Sensor Center 10mm above CDE3S Dipole 2Hearing Aid Compatibility Test (41x361x1):
Measurement grid: de=5mm, dy=5mm

Maximum value of peak Total field = 164.8 ¥/im

Probe Modulation Factor = 1.0

Reference Value = 108.4 Vim; Power Drift = -0,021 dB

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

dB8 Peak E-field in V/m

0.000
Gridl |Grd2 |Grid3
150.2)156.1]|153.9

2,62 Grid4 |Grids |Gridé
84.3 |86.3 |84.4
Grid7 |Grd8 |Grd9

-5.24 163.8]164.8|150.3

-7.86 F

-10.%

-13.41

0 dB = 164.8Vim
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CALIBRATION CERTIFICATE

Calibration procedure for dipoles in air

Calibration Equipment used (MATE critical for calibration))

Object CD1880V3 - SN: 1019
Calibration procedura(s) QA CAL-20.v4
Calibration date: February 19, 2007
Condiion of the caliteated tem |0 Tolerance

This calitwation cortificate documents the traceability to national standards, which realize the physical units of measuwemants (51}
All calibrations have been conducted in the closed laboratory facility: environment lempaerature (22 £ 3)"C and humidity < T0%.

Primary Standards oW Cal Date (Calibrated by, Certificate No.) Sehadulad Calibration
DAE4 5MN: 650 1-Mar-0B (SPEAG, No. DAE4-B60_Mar06) Calibration, Mar-07
Probe ER3DVE SN: 2338 27-Dac-08 (SPEAG, No. ER3-2336_DecDd) Calibration, Dec-07T
Probe H30VE 5N 6065 27-Dec-06 (SPEAG, No. H3-8085-DecDE) Calibration, Dec07
Secondary Standards DA Check Date {in house) Schaduled Chack
Powar meter EPM-44108 GH43310788 12-Aug-03 (SPEAG, In house chick Ocl-08) In house chock: Oot-07
Power sensor HP 8481A MY41083312 10-Aug-03 (SPEAG, In house check Oct-06) In house chack: Oct-08
Power sansor HP B481A MY41083315 10-Aug-03 (SPEAG, In housa check Oct-08) In house check: Oct-08
Nabwark Analyzer HP BT53E USITI00585 18-0ct-01 (SPEAG, in house check Ocl-06) In house chack: Oct-07
RF generator R&S SMTOE SHK: 100005 26-Jul-0d (SPEAG, In house chack Nov-05) In houso chack: Now-0T
Mame Function Signalure

Calibrated by: Miko Maili Laboralory Technician B, v F0 I

I AR
Approved by Fin Bomioit Technical Director

This calibration certificate shall not be reproduced excep! in full without wiitten approval of the laboralory.

T

Issued: February 18, 2007
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References

[1] ANSI-PCE3.19-2001 {Draft 3.x, 2005)
American National Standard for Methods of Measurement of Compatibility bebween Wireless
Communications Devices and Hearing Alds.

Methods Applied and Interpretation of Parameters:
= Coardinate System: y-axis s in the direction of the dipole arms. z-axis ts from the basis of the antenna
{mounted on the table) lowards its feed point between the two dipole arms. x-axis is normal lo the other
axes. In coincidence with standard [1], the measurement planes (probe sansor center) are salected to
be at a distance of 10 mm above the lop edge of the dipole arms.

«  Measurement Conditions: Further details are available from the hardcopies at the end of the cerificate.
All figures stated in the cerificale are valid at the frequency indicated. The forward power to the dipole
connector is set with a calibrated power meter connected and monitored with an auxiliary power meter
connected o a directional coupler. While the dipole under test is connected, the forward power s
adjusled to the same level,

= Anfenna Fositioning: The dipole is mounted on a HAC Tes! Arch phantom using the matching dipole
positioner with the arms horizental and the feeding cable coming from the floor, The measurements are
performed in a shielded room with absorbers around the setup to reduce the reflections.
Itis verified before the mounting 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
centar of the Test Arch phantom. The vertical distance to the probe is adjusted after dipole mounting
with a DASY4 Surface Check job. Before the measurament, the distance between phantom surface and
probe tip 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 dipale) and the
matching grid reference point (lip of the probe) considering the probe sensor offset. The vertical
distance to the probe is essential for the accuracy.

« Foed Poinl Impedance and Refurn Loss: These parameters are measured using a HP B753E Vector
MNetwork Analyzer. The impedance is specified at the SMA connector of the dipale. The influence of
reflections was eliminating by applying the averaging function while moving the dipole in tha air, al leasl
T0cm away from any obslacles.

*  E-fisld distribution: E field Is measured in the x-y-plane with an isotropic ER3D-field probe with 100 mW
forward power to the antenna feed point. In accordance with [1], the scan area is 20mm wide, its length
axceeds the dipole arm length (180 or 80mm). The sensor center s 10 mm (in 2) above the top of the
dipole arms. Two 30 maxima are available near the end of the dipole arms. Assuming the dipole arms
are perfectly in one line, the average of these two maxima (in subgrid 2 and subgrid 8) is determined o
compensate for any non-parallelity to the measurement plane as well as the sensor displacament. The
E-field value staled as calibration value represents the maximum of the interpolated 30-E-field, 10mm
above the dipole sudface,

«  H-field distribution: H-held 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 at the center (subgrid 5) above the feed point. The H-field
value slated as calibration value represents the maximum of the interpolated H-field, 10mm above the
dipole surface at the fead point.
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1 Measurement Conditions
DASY system configuration, as far as nol given on page 1.

DASY Version DASY4 V4.7 B53

DASY PP Version SEMCAD V1.8B172
Phantom HAC Test Arch 5D HAC P01 BA, #1002
Distance Dipole Top - Probe Center 10 mm

Scan resolution dx, dy =5 mm area = 20 x 80 mm

1880 MHz £ 1 MHz
20.0 dBm = 100mW

Fregquency
Forward power at dipole connector

Input power drift < (0,05 dB
2 Maximum Field values
H-field 10 mm above dipole surface condition Interpolated maximum
Maximum measured 100 mW forward power 0.458 Alm
Uncertainty for H-field measurement; B.2% (k=2)
E-field 10 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100 mW forward power 137.4 Vim
Maximum measured above low end 100 mW forward power 135.7 Vim
Averaged maximum above arm 100 mW forward power 136.6 Vim
Uncertainty for E-field measurement: 12.8% (k=2)
3 Appendix
3.1 Antenna Parameters
Frequency Return Loss Impedance
1710 MHz 23.1dB (51.3 + 7.0 ) Ohm
1880 MHz 20.6dB {481 +j9.2 ) Ohm
1800 MHz 20.7 dB {51.8+]9.3) Ohm
1950 MHz 26.2 dB { 54.0 + j3.1 ) Ohm
2000 MHz 23.7 dB {448 +|3.6 ) Ohm

3.2 Antenna Design and Handling

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

The dipole is buill of standard semirigid coaxial cable. The internal matching line is open ended. The antenna is
therefore open for DC signals.

Do not apply force to dipole arms, as they are liable to bend. The soldered connections near the feedpoint may
be damaged. After excessive mechanical stress or overheating, check the impedance characteristics lo ensure
that the internal matching network is not affected.

After long term use with 40W radiated power, only a slight warming of the dipole near the feedpoinl can be
measurad.
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3.3 Measurement Sheets

3.3.1 Return Loss and Smith Chart
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3.3.2 DASY4 H-Field Result
DateTime: 19.02.2007 11:38:07

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: HAC Dipole 1880 MHz; Type: CD1830V3; Serdal: 1019
Communication System: CW; Frequency: 1880 MHz; Duty Cycle: 1:1
Medium: Air
Medium parameters used: o = 0 mho/m, g = I; p= | kg/m’
Phantom section: H Dipole Section
DASYS Configuration:

o Probe: H3DV6 - SN60G5: Calibrated: 27.12.2006

*  Sensor-Surface: (Fix Surface)

#  Electronics: DAE4 Sn660; Calibrated: 01.03.2006

+ Phantom: HAC Test Arch 4.6; Type: 5D HAC POl BA; Senal: 1002

¢ Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

H Sean - Sensor Center 10mm abave CD1380V3 Dipole/Hearing Aid Compatibility Test (41x181x1):
Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.458 A/m

Probe Modulation Factor = 1.00

Reference Value = 0.483 A/m; Power Drift = 0.012 dB

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

Peitk H-field in Afm

Grid 1 | Grid 2 | Grid 3
0394 | 0.425 | 0.409

Girid 4 | Grid 5 | Grid &
0428 | 0458 | 0.446
Girld 7| Grid 8 | Gridd 9
0387 | 0419 | D409

dB8
0.000

-3.00

-6.00

‘120 i

0 dB = 0.458A/m
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HCT

Report No.: HCT-SAR07-0312 FCC ID: PP4PN-310 DATE: March 30, 2007

3.3.3 DASY4 E-Field Result
Date/Time: 27192007 12:40:07 PM

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: HAC Dipole 1880 MHz; Type: CD1B80V3; Serial: 1019

Communication System: CW; Frequency: 1880 MHz; Duty Cycle: 1:1
Medium: Air

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

DASY4 Configuration:
*  Probe: ER3DV6E - SN2336; ConvF(1, 1, 1); Calibrated: 12/27/2006
»  Sensor-Surface: (Fix Surface)
*  Electronics: DAE4 Sn660; Calibrated: 3/1/2006
*  Phantom: HAC Test Arch 4.6; Type: 5D HAC P01 BA; Serial: 1002
o Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

E Scan - Sensor Center 10mm above CDIS80V3 Dipole 2Hearing Aid Compatibility Test (4131811
Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 1374 Vim

Probe Modulation Factor = 1.00

Reference Value = 154.0 Vim; Power Drift = 0.018 dB

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

Peak E-field in V/im

Grid 1 | Grid 2 | Grid 3
1323 | 1357 | 1320
Girid 4 | Grid 3 | Grid &
94 |93 867

Grid 7 | Grid 8 | Grid 9
1300 | 1374 | 1352

dB T Th
0.000 |

-2.00

-4.00
-6.00
-8.00
-10.0 e | g
0 dB = 137.4Vim
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