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References
i ANSI-C83,18-2007

Amaerican National Standard tor Methods of Measuremaent of Compatibifty betweoen Wirsless
Communications Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters:

* Coordinate System: y-axis i in ihe 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 the standards [1], the measurement planes (probe sensor center) are
sedected 1o be at a distance of 10 mm above the fop edge of the dipole arms.

*  Measurement Conditions: Further details are available trom the hardcopies at the end of the cenificate.
All figures stated in the certificate are valid at tha frequency indicated. The forward power 1o the dipole
connector is sot with a calibrated power meter connectad and monitored with an auxiliary power meter

connected to a directional coupler, While the dipole under test is connected, the forward power is
adjusted to the same level,

¢ Antenna Positioning: The dipole is mounted on a HAC Test Arch phantom using the matching dipole
positioner with the arms horizontal and the feeding cable coming from the oor. The measurements
are performed in a shielded room with absorbers around the setup to reduce the reflections.
It is veritied befora the mounting of the dipole under the Test Arch phantom, that s arms are perfectly
In & line. It & installed on the HAC dipole posifionar with its arms paraliel beiow the dielectric reference
wire and able o 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 sdjusted alter dipole mounting
with a DASY5 Surface Check job. Beforo the measurement, the distance between phantom surface and
probe tp 15 verified. The proper measurement distance is salected by chocsing the matching section of
the HAC Tast Arch phantom with the proper device reference point (upper surface of the dipole) and the
maiching grid reference point {tip of the probe) considering the probe sensor offset. The vertical
distance to the probe is essential for the accuracy,

* Fead Point Impedance and Retum Loss: These parameters are maasurad using a HP 8753E Vector
Network Analyzer. The Impedance is specified at the SMA connector of the dipole. The influence of

reflections was efiminating by applying the averaging function white moving the dipole in the air, af loast
70cm away from any cbstacles.

*  E-field distribution: E lield Is measurad in the x-y-plane with an isotroplc ER3D-field probe with 100 mW
forward power to the antenna feed point. In accordance with [1], the scan area is 20mm wide, its langth
axceeds the dipole arm length (180 or 30mm). The sensor conter is 10 mm {in 2) above the top of the
dipole arms, Two 30 maxima are avallable near the end of the dipole arms. Assuming the dipole arms
ara perlectly in one ling, the average of thase two maxima (in subgrid 2 and subgrid 8) is determined 1o
compensate for any non-paralleity 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 surlace,

*  H-field distribution: H-fleld is measured with an sotropic H-field probe with 100mW forward power 10 the
anienna feed poind, in the x-y-plane. The scan area ad sensor distance is equivalent to the E-field
scan. The maximum of the field is avadable at the center (subgrid 5) above the feed point. The H-field
value stated as calibration value represents the maximum of the interpolated H-fisld, 10mm above the
dipole surface at the leed point.
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1 Measurement Conditions

DASY systemn configuration. as far a5 not given on page 1,

DASY Verslon DASYS V52.6.2 (424)
DASY PP Version SEMCAD X V14.4.4 (2829)
Phantom HAC Test Arch SD HAC P01 BA, #1070
gi::::eeblpob Top - Probe 10 mm

Scan resolution dx, dy = 5 mm area = 20 x 180 mm
Frequency 835 MHz = | MH2

Forward power at dipole

con tor 20.0 dBm = 100mW

Input power drift < 0.05 0B

2 Maximum Field values

H-field 10 mm above dipole surface condition Iinterpolated maximum

Maximum measured 100 mW forward power 0.466 A/m
Uncenainty for H-tield measuremant: 8.2% (ke2)

E-field 10 mm above dipole surface candition Interpolated maximum

Maximum measured above high end- 100 mW forward power 166.2 V/im

Maximum measured above low end 100 mW forward power 162.4 Vim

Averaged maximum above arm 100 mW forward powsar 164.3 Vim

Uncertainty for E-lleld measurement: 12.8% (ke=2}

3 Appendix
3.1 Antenna Parameters

 Frequency | Return Loss

— Impedance |
800 MHz 16.8 dB B {41.5-{10.3 ) Ohm |
835 MHz 24.4dB ] (48.6 + 5.8 ) Ohm —
800 MHz 16.9 dB __|{s82-j13.2) Ohm
950 MHz 17.6 0B __|{47.6 +12.8) Ohm
960 MH2z 132 dB (58.5 + j22.8 ) Ohm

3.2 Antenna Design and Handling

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

The dipole is built of standard semirigld coaxial cable, The intemal matching line is open ended. The antenna is
therefore open lor DC signals.

Do not appiy force 1o dipole arms, as they are fiable to bend. The soldered connactions near the feedpaint may
be damaged. After excessive machanical stress or overheating, check the impedance characteristics 10 ensure
that the internal matching network is not affected

After long termm use with 40W radiated power, only a slight warming of the dipole near the feedpoint can be

measured,
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3.3.3 DASY4 H-field Result

Daote/Time: 15032001 09:34:20
Test Laboratory: SPEAG Lab2
HAC RF_CDB35_1024_H_ 110315 CL
DUT: HAC-Dipole 835 MHz; Type: CDBISV3; Serinl: 1024

Communication System: CW; Frequency: 835 MHz

Medim parameters used: a = 0 mho/m, &= 1 p= | ka/m'
Phantom section: RF Section

Measurement Standard: DASYS (IEEENEC/ANSI C63.19-2007)

DASYS Configuration
*  Probe: HIDVG - SNOOGS: ; Calibruted: 29122010
o Seasor-Surface: (Fix Surface)
o Electronics: DAE4 Sn781; Calibrated: 20.10.2010
¢ Phanton: HAC Test Arch with AMCC, Type: SD HAC P01 BA; Serial: 1070
& Mcasurement SW: DASYS2, V52.6 Bulld 2, Version 52.6.2 (424)
*  Postprocessing SW: SEMCAD X, V14 4 Build 4, Version 14.4.4 (2820)

Dipole H-Field measurement @ 835MHz/H Scan - measarement distance from the probe sensor eenter to CDSAS
Dipole = 10mm/Hearing Ald Compatibility Test (41x361x1):

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

Maximum value of peak Total field = 0.466 Aln

Probe Modulation Factor = 1.000

Device Reference Point1 0, 0, 6.3

Reference Value = 0,497 Ay, Power Dnft = 002 4B

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

ok H-fiek! in A/m

Ciend | Cirlel 2 Gind A
(.384 0.406 (.385
M4 M4 M4
Grid 4 Gind 5 Cind 6

0.445 0.466 0.437
M4 M4 M4

Gnd 7 Cirid 8 Grid 9
0.397 0.410 0.377
M4 M4 M4
LU
-0
|
445
.90
1305
RES
22.2%
0dB = 0470A/m
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3.3.2 DASY4 E-field Result

Dhate/Tame: 15,03 2001 12:08:08

lest Labortory: SPEAG Lah2
HAC RF_CD835_1024 E 110315 _CL
DUT: HAC-Dipoke 835 MHz: Type: CDS3SV3; Serial: 1024

Communication System: CW; Freguency: 815 MUz

Medim paruneters used: @ = 0 mho/n, & = 15 p = 1000 kg/m
Phamom section: RF Section

Measurement Standard: DASY S (IEEE/NEC/ANST C63.19-2007)

DASYS Configueation
*  Probe: ERIDVG - SN2336: ConvEClL, 1, 1 Calibeated: 29.12.2010
o Sensor-Sorface: (Fix Swurface)
e Electronics: DAE4 So781; Cahibruged: 20.10.2010
¢ Phanton: HAC Test Arch with AMCC; Type: SD HAC P01 BA; Serdal: 1070
*  Measuremem SW: DASYS2, V52,6 Build 2, Version 52,62 (424)
*  Postprocessing SW: SEMCAD X, V14.2 Build 4, Version 14,44 (2829)

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

Measurement grid: dx=Smm, dy=Smm

Muxinum value of peak Total field = 166.2 Vim

Prabe Modulation Factor = 1,000

Device Reference Point; 0, 0, 6.3 mm

Reference Valoe = 123.1 Vim; Power Drift = 0.02 4B

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

Peak E-field in Vim

Goid | Gnd 2 Gnd 3
160.1 166.2 161.4
M4 M4 M4
Ciead 4 Cind 5 Gnd 6

85.999 90.077 87.980
M4 M4 M4

Ciond 7 Gnd 8§ Grid 9

156.3 162.4 158.2
M4 M4 M4

ar

10.02

(dB = 166.2V/m
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cie  HCT (Dymstec) Certificatn No: CD1880V3-1019_Mar11
|CALIBRATION CERTIFICATE

Onject CD1880V3 -« SN: 1018

| Gaibration procedure(s) QA CAL-20v5
Calibration procadure for dipoles In air

Caibention dato March 15, 2011

This catbrasion cersicate documents the traceatilily 1o natiansl standards, which malize ihe ohwsical units of Messerements {81
All calbrasons have baen conducted n the closed laboratory taciily: envirconment Samparatune (22 + 3)°C and humidity < 70%

Calbraion Equipmant used (MATE criticul for caliimsan)

Primary Standards 1D ¥ Cal Dato (Cortiicate No.) Seneduied Catbmtion

Powor motar EPM.4424A GBIT4807T0 08-0ct-10 (No. 217-01268) Oc1-11

Power sansor HP 4814 USI72ee783 06-0ct-10 (Na. 217.01288) Oct-11

Probe ERSDVE SN 2338 29-Dec-10 (No, ER3-2336_Dac10) Deoc-11

Probe H3DVE SN: 6055 2500010 (No. H3-6085_Dec10) Dec-11

DAEs SN: 81 20-0c1-10 (No. DAE4-781_Octi) Oct-11

Secondary Standads 02 Chixck Date (In house) Schaduled Chech:

Power mueter Agllom 44198 SN: GR42420191 08-0ct-08 (in house chedd Oa-10) W1 house check: Oct-11t

Powar sennar HP 84824 SN: XITHADDA50 08-0ct-08 (in houvsie chack Oct-10) 1 house check: Oct 11

Powar sonsar HP BEE2A SN USaT295597 08-0ct:00 (in house check Oct-10) In house check! Oct-11

Neatwork Analyzor HP 8753€ US3ITIN0EES 18-0ct-01 (n house chock Oct-10) In house check: Ocs-1 1

RF generator E44398 MY 41000875 053-Now-04 (in housa check Ocs09) In houso check: Oct 11
Nama Function Sigl

Casbrsted by Gliwdo Loutier Latioeatory Toshnioan %L

Approved by Fin Bamnolt Technical Dirsctar /‘z’/gn/%

lssuod: March 18 2001

Thes cadibeation catificats shal not be reproduced escept @ full without weitten approval of Pie laborssory
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References

i

ANSI-CE3,18-2007

Amarican National Standard lor Methods of Measurement of Compatibisy between Wiraless

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 Irom the basis of the antenna
(mounted on the table) towards its teed point between the two dipole arms. x-axis is normal to the other
axes, In coincidance with the standards [1), the measurement planes (probe sensor center) are
selectad 10 be at a distance of 10 mm above the top edge of the dipole arms.

Measurement Conditions: Further detass are avaiable from the hardcopies at the end of the certificate.
Al figures stated in the certificate are valid a1 he frequency Indicated. The forward power 1o the dipole
connector is set with a calibrated power meter connected and monitored with an auxiliary power mater
connected to a directional coupler. While the dipole under test is connected, the forward power s
adjusted 10 the same lavel,

Antenna Pasitianing: The dipole is mounted on a HAC Test Arch phantom using the matching dipole
positioner with the arms horizontal and the feeding cable coming from the floor. The measurements
are performed in a shieided room with absorbers around the setup 1o reduce the reflections

It is verilied bafore the mounting of the dipole under the Test Arch phantom, that #s arms are perfectly
in a line. It is installed on the HAC dipole positioner with its arms paraliel below the dielectric reference
wire and able 1o move elastically in vertical direction without changing its relative position to the 1op
center of the Test Arch phantom, The vertical distance to the probe is adjusted after dipole mounting
with a DASYS5 Surface Chaeck job. Before the measurement, the distance betweon phantom surface and
probeé lip ks verified. The proper measurement distance is selected by choaosing the malching section of
the HAC Test Arch phantom with the proper device reference point (upper surface of the dipole) and the
matching grid reference paint (tip of the probe} considering the probe sensor offset. The vedical
distance to the probe is essential for the accuracy.,

Feed Point Impedance and Relum Loss: These parameters are measured using a HP B753E Vector
Network Analyzer. The impedance is spacified at the SMA connector of the dipole. The influence of

reflections was efiminating by applying the averaging function while moving the dipole in the air, at lzast
70cm away from any obstacles.

E- field 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 langth
exceeds tha dipola arm length (180 or 90mm). The sensor center is 10 mm (in z) abova the 1op of tha
dipole arms, Two 30 maxima are avallable near the end of the dipole arms. Assuming the dipole arms
are perfectly In one line, tha average of these two maxima {in subgrid 2 and Subgrid 8) s determined to
compeansate for any non-paralielity to the measurement plane as well as the sensor displacement. The
E-fleld valua stated as calibration value represents the maximum of the interpolated 3D-E-field, 10mm
above the dipole surface.

H-fieid distribution: H-field is measured with an isotropic H-field probe with 100mW fonward 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 fieid is available at the center (subgrid 5) above the fesd point. The H-fisid
vaiue stated as calibration value represents the maximum of the interpolated H-field, 10mm above the
dipate 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 DASYS V52 6.2 (424)
DASY PP Version SEMCAD X V14.4.4 (2829)
Phantom HAC Test Arch SD HAC P01 BA, #1070
Distance Dipole Top - Probe Center 10 mm
Scan resolution dx, dy = 5 mm area = 20 x 90 mm
Frequency 1880 MHz = 1 Mz
Forward power at dipole connector 20.0 dBm = 100mW
Input power drift <0.05dB
2. Maximum Field values
H-field 10 mm above dipole surface condltion Interpolated maximum
Maximum measured 100 mW forward power 0.475 Alm
Uncertainty for H-field measurement: 8,2% (k=2)
E-field 10 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100 mW Torward power 146.6 Vim
Maximum measured above low end 100 mW forward power 137.7 Vim
Averaged maximum above arm 100 mW forward power 142.2 Vim
Uncenainty for E-field measurement: 12.8% (k=2)
3. Appendix
3.1 Antenna Paramelors
Frequency [Return Loss impedance =
1730 MHz. 27.2 d8 {521 43.9) Ohm
1880 MHz 20.7 dB (48.3 + j8.9 ) Ohm
1500 MHz __|204d8 [{51.0+p.7) Ohm
1850 MHz 257 d8 (545 +3.0) Ohm
2000 MHz 251408 (45.4 +j2.7 ) Ohm

3.2 Antenna Design and Handling

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

The dipole is buill of standard semirigid coaxial cable. The internal matching line Is open ended. The antenna is
theretora 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 damagad. Alter excessive machanical stress or overhoaling, check the impedance charactetistics 1o ensure
that the internal matching network is not alfectad,

After long term use with 40W radiated power, only & sfight warming ol the dipola near the feedpoint can be
measured.
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3.3 Measurement Sheets

3.3.1 Return Loss and Smith Chart

e a7
1
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332 DASY4 H-Field Result

Test Laboratory: SPEAG Lah2
HAC_RF _CD1880_1018_H_110315 CL

DUT: HAC Dipole 1880 MHz; Type: CDISS0V3; Serial: 1019

Communication System. CW; Freguency: 1880 MHz

Medium parameters used: ¢ =0 mhom, g, = 15 p
Phantom section: RF Section

Measuroment Standard: DASYS (IEEEAEC/ANST Ch 192007

DASYS Configuration
¢ Probe: HIDVH - SNG0GS; | Calitwated
o Sensor-Surfoce: (Fix Surface)

= | kg/m

29122010

Electronics: DAEL Sa781; Calibrated: 20.10.2010
Phantoms HAC Test Acch with AMOC; Type: SD HAC PO BA: Serfal: 1070
Measurement SW: DASYS2, VS2.6 Build 2, Version 52,6.2 {424)
Postprocessing SW: SEMCAD X, VI4.4 Build 4, Version 14,4.4 (2829}

Date/ Time

15032000 17:25:02

Dipole H-Ficld measurement ¢ 1880MH2/H Scan - measurement distance from the probe sensor center to CDISS0

Dipole = 10mmvHearing Ald Compatibility Test (41x181x1):

Measurement goid: dx=Smm, dy»Simm
Maximum value of peak Total field = 0,475 A/m
Probe Modulation Factos = 1,000

Device Reference Point: 0, 0, -6.3 mm
Reference Value = ¢.503 A/m; Power Drift = 0.0

2d8

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

feak H-held in A/m

Grd | Corid 2 CGirnd 3
0.414 0.433 0.413
M2 M2 M2
Cnd 4 Girid * Gnd 6
0.454 10.475 0,452
M2 M2 M2
Gnd 7 CGnd 8 Gnd 9
0.415 0.437 0412
M2 M2 M2

o -6.07

493

-12.04

U dB = 0470Am

Caenicata No: CO1880V3- 1019 _Mart 1

TEL: +82 31 645 6485

PageSol6

HCT CO., LTD.
105-1, Jangam-ri, Majang-myeon, Icheon-si,Gyeonggi-do,Korea 467-811
FAX: +82 31 645 6401 www.hct.co.kr

12 of 13


http://www.hct.co.kr/

HCT

HCT COLLTE

Report No.:

HCTA1202FM04 FCC ID: ZNFLS840 Date of Issue: Feb. 29, 2012

3.3.3 DASY4 E-Field Result

Date/Time
Test Laborstory: SPEAG Lah?

HAC_RF_CD1880_1019_E 110315 CL

DUT: HAC Dipole 1880 MHz; Type: CDISS0V3; Serial: 1019

Communication System: CW; Frequency: 1880 MHz

Medivm parsmeters used: a = 0 mhovm, g, = | p= 1000 kg/m

Phuntom section: RF Section
Messurement Standand: DASY 5 (IEEENEC/ANSI C62.19-2007)

DASYS Configueation

Probe: ERJDVGO - SN2336; ConvF(L, 1, 1); Calibrated: 29.12.2010
Sensor-Surfoce: (Fix Surface)

Electronics: DAE4 Sn781; Calibrted: 20.10.2010

Phantom: HAC Test Arch with AMCC; Type: SD HAC PO BA: Serial: 1070
Measiirement SW: DASYS2. V52.6 Build 2, Verslon 52.6.2 (424)

Postpeocessing SW: SEMCAD X, V144 Build 4, Version 14.4.4 (2829)

Pouk E-ficld in Vim

Gnd | Gnd 2 Ginid 3
139.0 146.6 141.5
M2 M2 M2
Gnd 4 CGrid 5 Girid 6
88.826 93.582 91.732
M3 M3 M3
Gnd 7 Gnd 8 Gnd 9
133.0 137.7 133.7
M2 M2 M2
3
"
Le7
334
s.02
.69
0.3%
OdB » 146.6V/m
Cartilicate No: CD1830V3-1019_Mar11 Page 6ol 6

HCT CO., LTD.

15032001 15:29:13

Dipole E-Field mensurement @ 1880MH2/E Scan - measurement distance from the probe sensor center to CDISS0
Dipole = 10mm/Hearing Aid Compatibility Test (41x181x1);
Measurement grid: de=Smm, dy=Smm

Maximum value of peak Total field = 146,6 Vim

Probe Modulution Factor = 1,000

Device Reference Point: O, 0, -6.3 mun

Reference Value = 136.3 Vim: Power Drift = 0,02 dB
Hearing Aid Near-Field Category: M2 (AWF 0 dB)
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