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Relerences

)

ANSICE83.19-2007
American National Standard for Methods of Measurement of Compatibility between Wireless Communications
Deavices and Haaring Alds.

Methods Applied and Interpretation of Parameters:

Coordinate System, y-axis Is n the ditection of the dipole arms. z-axis s from the basis of the antenna
(mounted on the table) towards its feed point batween the two dipoie arms, x-axis is normal 1o the other axss,
In coincidance with the standards [1), the measurement planes (probe sensor center) are selected o be at &
distance of 10 mm above the top edge of the dipole arms.

Measurement Conditions: Further details are avaifable from the hardcopies at the end of the certificata. All
figures stated In the certificate are valkd al the frequency indicated. The forward power 1o the dipole connector
i= sat with a calibrated power meter connected and monitored with an suxiliary power meater connected 1o &
diractional coupler. Whils the dipole under tast is connectad, the lorward power is adjusied to the same lavel.
Antenna Positioning: The dipole Is mounied on &8 HAC Test Arch phantom using the matching dipole
positioner with the arms honzontal and the {eeding cable coming from the fioor. The measurements are
performed in a shielded room with absorbers around the setup to reduce the reflections.

It ia varified befors the mounting of the dipole under the Test Arch phantom, that its arms are perfactly in a
line. It is installad on the HAC dipole positioner with s arms parafiel below the dielactric reference wire and
able to move elastically in vertical direction without changing its relative position 10 the top center of the Test
Arch phantom. The vertical distance 1o the probe is adjusted after dipole mounting with a DASYS Surface
Check job. Before the measurament, tha distance between phantom surface and probe lip is verihied. The
proper measurement distance s selacted by choosing the matching section of the HAC Test Arch phantom
with the proper device referance point (upper surtace of the dipote) and the malching grid refarence point (tip
of the probs) considaring the probe sensor offsel. The vertical distance o the probe is essantial for the
ACOUTaECcY.

Feed Point Impedance and Return Loss; These paramaters are measured using a HP 8753E Vector Network
Analyzer. The Impedance is specified at the SMA connector of the dipole. The influence of reflections was
aliminating by applying the averaging function while maving the dipole in the air, at least 70em away from any
obstacies,

E-field distnbution: E field s measurad in the x-y-plang with an lsotropic ER3D-field probe with 100 mW
forward powsr 1o the antenna feed point. In accordance with {1], the scan area is 20mm wide, s length
exceeds the dipole arm length (180 or 90mm), The sensor centar ts 10 mm (in 2) above the top of the dipcie
arms. Two 3D maxima are avallable 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 B} is determined to compensate for any
nom-parallelity to the measuremant plane as well as the sansor displacement. The E-field value stated as
calibration value reprasents the maximum of the interpolated 30-E-leid, 10mm above the dipole surface
H-fiekd distribution: H-lield s measured with an sotroplc H-field probe with 100mW Torward power fo the
antenna feed point, in the x-y-plane. Tha scan area and sensor distance is equivalent to the E-field scan, The
maximum of the lield is available at the center (subgrid 5) above the leed point. The H-fisld value stated as
callbeation valug represents tha maximum of the interpolated H-fieid, 10mm above the dipole surface al the
fead point.

The reparted uncenainty of measuremen! is stated as the standard uncertainty of measuremant mulliplied by the
poverage factor k=2, which for a normal distribution corresponds 10 a covarage probability of approximately 85%.
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Measurement Conditions
DASY systemn configuration, as far as not given on page 1 o

DASY Version DASYS V5280

Extrapolation Advanced Extrapolation

Phantom HAC Test Arch

Distance Dipole Top - Probe

Center 10mn

Scan resolution dx, dy =5 mm

Frequency B35 MHz = 1 MHz

Input power drift <0.05adB
Maximum Fleld values at 835 MHz

H-field 10 mm above dipole surface condition Interpolated maximum

Maximum measured

100 MW Inpist power

D461 A/m 282 % (ke?)

E-field 10 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100 mW input power 185.7V/m
Maximum measured above low end 100 mW inpust pawer 183.0V/m
Averaged maximum above am 100 mW input power 1644V /m = 12,8 % (k=2)
Appendix
Antenna Parameters
Frequency Return Loss Impedance
800 MHz 16.3dB a150-113M0
B35 MHz 240408 48104+061 [0
900 MH2z 168,708 555Q-110jQ
a50 MHz 19,9 dB 4804 +100i0
960 MHz 13948 5820 +208 |0

3.2 Antenna Design and Handling

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

The dipole s bulit of standard semirigid coaxial cable. The internal matching line Is open ended, The antenna is
therelore open for DT signals.

Do not apply force to dipole arms, as they are liable 1© bend, The soldered connaations near the teedpoint may be
damaged. After excessive mochancal stress or overheating, check the impedance characteristics 10 encuro that the
internal matching netwoark is not affectad.

After long term use with 40W radiated power, only & aight warming of ihe dipole near the faedpoint can be measured
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DASYS H-field Rosult

Pate: 1903201

Test Laborstory: SPEAG Lab2
DUT: HAC-Dipole 835 MHz; Type: CDRISVI; Serial: CDSISVI - SN: 1024

Commumication System; CW, Freguency: 835 MHz

Medium panumeters ised; o = O mho/m, .= |; p= | kg/m
Phamtom scction. RE Section

Meastrement Standarsl: DASY S (TEEEAEC/ANST O63 19-2007

DASYS2 Configuratson

. Probe: H30V6 - SN6065; ; Calibrated: 29.12.2011

. Sersoc-Surface: (Fix Surface)

o Flectronmics: DAEA 5n781; Calibrated: 20.04,2011

HAC Test Arch with ANMEC; Type: S0 HAC PO BA; Serial: 1070
. RASYS2 52 B.0(692); SEMCAD X 14 £.4{4989)

. Phan

Dipole H-Field messurement 08 E3SMEH-Scan - B3SMHz d= 10mm/Hearing Aid Compatibility Test (41x361x11:
Memurement grid: dx=5mm, dy=5mm

Pev

nce Pome: (0, O, 6.5 mm

Reference e = 049 Vim; Power Deift = -0.01 dB
PMR not calibrated. PFME = 1.000 ks applied

H-field embsstons = 0 46 Alm

Near-feld category: Md (AWF 0 dB)

PMF scaled H-fietd

Grid 1 MGt 2 MAGrid 3 M4
0.38 A/m |0.41 A/m }0.39 A/m

Grici 4 MAJGrid & M&Grid & M&
0.42 A/m |0.46 A/m ]0.45 A/m

Grid 7 MA |Grid & MAJGnd 9 Ma
0.37 A/m |0.40 A/m J0.39 A/m

st

1204

a2

2.8

0dB=046A/m=-6.74dB A/m
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DASYS E-field Result

Date: 1903.20)2
Fest Laboratory: SPEAG Lab2
DUT: HAC-Dipole 835 MHz; Type: CDEISVI; Serial: CDS3IEVI - SN 1024
Communication System: CW; Frequency; 835 MH:
Medium parnmeters used: ¢ = 0 mho/m, & = | p= 1000 kg/in
Phantom section: RF Section

Measirement Standurd: DASYS(IEEEAEC/ANST O3, 19.2007

DASYA2 Configuration

e Probe: ERIDVE - SN2336; ConvF(1, 1, 1), Calibrated: 29.12.2011
e SensocSurface; (Fix Surface)
. ronics! DAEA Sn781; Cakibratad: 20.04,2011

. Phanto

v HAC Test Arch with AMCC; Type: S
»  DASYS2 52.8,0(692); SEMCAD X 14.6.4(498%)

HAC PO1 BA; Serlal: 1070

Dipole E-Fickd measarement & BISMHZE-Scan - 835MHz d=10mm/Heoring Ald Compatibility Test (4ix361x1):
Measrement god; dx=Smm, dy=5Smm
Device Referonce

Poiat: O, 0, 6.3 mm

Relerence Value = 1063 Vim: Power Drift » 0,01 4B
PMR not calibrated, PME = 1.000 i3 applied
Efweld cmissions = 1057 Vim

Near-fleld category: M4 (AWF 0 dB)

PMF scaled E-fiold

Grid 1 M4 |Grid 2 MA |Grg 3 Ma
153.9V/m |165.7 V/m | 1654 V/m

Grid 4 M4 |Grid 5 MA [Grid 6 Ma
£4.14 V/m |88.71 \[/m |88.05 V/m
Grid 7 M4 |Grid 8 M4 |Grid & ma
158.5 V/m|163.0 V/m |155.2 V/m

db
10

=247

451

5.0

0 d8 = 165.7V/m = 44,39 dB V/m
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| Calibration procedure tor dipoles in air

Calibeation dale March 19; 2012

Thin calibration Gerdicite documents the teceatiily 1o nationad standands, whvch reaize the phymcad Lnae of measaremonss {51)
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.,nf'i"“f? Standwrels L cote No ) Schodudod Calirahon
Power matar EFM-442A GBEITAR0T04 11 (No. 217-014571)
Powsr nersr HP 84014 URI7T22785 06-0c1-11 [ No. 217-01451)
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References

(M

ANSI-CE3.19-2007
Amencan National Standard for Methods of Measuremant of Compatibility batween Wirsless Communications
Devices and Hearing Alds

Methods Applied and Interpretation of Parameters:

Coardinate System:; y-axis is in the direction of the dipole arms. z-axis is from the basis of the antenna
(mounted on (he table) towards its feed point between the two dipole arms, x-axis 1s normmal 1o the other axes.
In coincidence with the standards (1], the measutement planes (probe sensor center) are selected 10 be at a
distance of 10 mm above the top edge of the dipole arms.

Moasurement Conditions: Further details are availabls from the hardeoples at the end of the canificata, All
figures stated in the cartificate ase valid at the fraquency indicated, The forward power 10 1he dipole connector
is sat with a calibraled powar metar connecied and mondored with an auxlliary power mater connectad o o
directional coupler. While the dipole under test is connactad, the forward power is adjusted 1o the sama lavel
Amtenna Positioning: The dipole is mounted on & HAC Test Arch phantom using the matching dipole
paositioner with the arms harizontal and the feeding cabie coming from the floor. The measurements aro
perdormed in a shielded room with absorbers around the setup to raducs the reflections

it is verifiad before the mounting of the dipole under the Test Arch phantom, that its arms are perdectly in a
fine. It is installed on the HAC dipole positioner with 15 arms paraliel below the dielectric referance wire ard
able 1o move elasticaily in vertical direction without changing s relative pasition to the top center of the Test
Arch phantom. The vertical distance 10 the prode is adjusted alter dipole mounting with a DASYS Surface
Check job. Before the measurament, tha distance between phantom surface and probe Up is verified, The
propar measurement distance Is sedactad by chocsing the matching section of the HAC Test Arch phantom
with the proper device raferance point (upper surface of the dipole) and the matching gnd reference point (lip
of the probe) considaring the probe gensor offsel. The vedical distance to the proba is essential for the
accuracy.

Feed Point Impedance and Refurn Loss: These parameters are measured using a HP 87583E Vector Natwork
Analyzer. The impedance i spacified at tha SMA connector of tha dipole. The influence of reflections was
oliminating by applying the averaging function while moving the dipole in the air, at least 70om away from any
obstacles,

E-feld distribution: E field is measurad in the x-y-plane with an sotropic ERID-fleld probe with 100 mW
forward power 10 the antenna feed point. In accordance with (1), the scan area is 20mm wide, fis length
axceeds he dipole arm length {180 or S0mm). The sengor center is 10 mm (in z) above the top of the dipole
arms. Two 30 maxima are avallable near the end of the dipole arms. Assuming the dipole arms are perfectly
in one ing, the average of these two maxima (in subgrid 2 and subgnid 8) =5 delarmined to compenaate for any
non-parallefity to the measurement plane as well as the sensor displacement. The E-fieid value stated as
calibration value represents the maximum of the interpolated 3D-E-field, 10mm above the dipole surface
H-lield distribution: H-lield is measured with an isotropic H-field probe with 100mW lorward power 1o the
antanna 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 statad as
calibration value represents the maximum of the interpolated H-fiald, 10mm above the dipole surfacs at the
fead point.

The reported uncertainty of measurement i efaled as the slandard uncertainty of measurement multiped by the
coverage lactor k=2, which for a norma! dsstribution corresponds to & coverage probability of approximately 85%,
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Measurement Conditions

DASY systormn configuration, as far as not given on pago 1

DASY Version DASYS V5280
Extrapolation I A;v.:mce(; Ehrapocauon

Phantom HAC Test Arch

g::::oe Dipole Top - Probe 10men

Scan resolution dx, dy = 5mm

Frequency 1880 MHz + 1 MHz |
‘!r_lpfnﬁpowot drift <0.05dB -

Maximum Field values at 1880 MHz

H-field 10 mm above dipole surface condition interpolated maximum

Maximum measurad 100 mW input powaer 0.465 A/ m £ 8.2 % (k=2)

E-fleld 10 mm above dipole surtace condition Interpolated maximum

Maximum measured above high end 100 mW Input power 1408V/m

Maximum measurad above low end 100 mW input power 1356 V/im

Averaged maximum above arm 100 mW inget powar 1362 V/m =128 % (k=2)
Appendix

Antenna Parameters

Frequency Return Loss Impedance

1730 MHz 20.0 dB 500+3170
1880 MHz 19.4 4B 432141+ 104 2
1900 MHz 19.5dB 5120+107jQ
1950 MHz 233 dl; 5560 +47 M
2000 MHz 27.0dB SR +26H

3.2 Antenna Design and Handling

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

The dipole is built of standard semirigid coaxial cable. The intermnal malching line is open ended. The antenna i
tharadore opan for DC signals.

Do not apply force fo dipols arms, as thay are lable to bend. The soldered connections near the leedpoint may be
damaged, Afler excessive mechanical stress or overheating, check the impedance characteristics to ensure that the
internal matching nalwork Is not atfected.

After long term use with 40W radiated power, only a slight warming ol the dipole near the feedpoint can be measured.
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Impedance Measurement Plot
b
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Report No.: HCTA1204FS05

FCC ID:

RAD278

Date of Issue:

Apr. 19, 2012

DASYS5 H-fleld Result

Fest Labotutory: SPEAG Lab2

DUT: HAC Dipole 1580 MHz; Type: CDISSOVY; Serial: CDINSOVS

Commuamication System: CW. Freguency
Mediam pammeters wsed: a » O mbivm, . = 1
Phantom section: RF Section

| 880 MH3
1 Ky

Ehinte

SNz 101y

m

Mensuromen: Standord: DASY S (IEEE/NEC/ANSI C63.19-2007

DASYS2 Configuration
¢ Probe: M3DVE - SNBO6S
o Sensor-Surface: (Fu Surface)

DAES

* Elactronics

Type: SO HAC POL 8A; Serial

e DASY5Z 528.0(692); SEMCAD X 14.6.4{4989)

; + Calibrated: 29.12.2011

781; Cabibrated: 20.04,2011

o Phantorm: HAC Test Arch with AMCC;

1070

1903

Dipole H-Field messurement & IBSOMH2/H-Scan - 1880MHz d=10mmvHearing Ald Computibility Test (411811

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

Device Reference Point: 0, 0, <63 mm

Reference Value = 0,49 Vine Power Drift = 001 dB

PMR s calibrasted. PMFE = | (%)
H-field emissions = 046 A/m
Near-ficld category: M2 IAWYF D dR)

s applicd

.94

|
4.5

175

1469

PMF scaled H-field

Grid 1

0.39 A/m

M2)Grid 2 M2

042 A/m

Grid 3 M2
0.41 A/m

Grid 4 M2]Ginid 5 M2]Grid 6 M2
0.43 A/m

046 A/m (045 A/m

Grid 7 M2{Gnid 5 M2

QADA/m

Grid 9 M2
042 A/m

0.43 A/m

0dB =0.464/m =-6.74 dB A/m

Ceanitcate No; COES0VI 1018 Mart2
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Report No.: HCTA1204FS05 FCC ID: RAD278 Date of Issue: Apr. 19, 2012

DASYS5 E-fleld Result

Da 19032012

Test Laboratory: SPEAG Lab2

DUT: HAC Dipole 1580 MHz; Type: CDISBOVI; Serial; CDISSOVI - SN2 1019

Commumcstion Systen: CW, Fregquency: 1880 MHz
Mexfium parametens used: o = 0 pihodm &, = 10 p e 1000 kg/im
PMhontom section: RE Section

Measurement Standard: DASY S (IEEEABC/ANSICHL 19-2007)

DASYS2 Configurution

sba: ERIOVG - SN

wor-Surface: [Fix Su

36; ConvF{1, 1, 1); Calibrated: 29.12.2011

- St

o™ l"

o Electronics: DAE4 5n781; Callbrated: 20.04.2011

o Phantom: HAC Test Arch with AMCC, Type: SD HAC PO1 BA; Sesial: 1070
. DASYS2 52.8.((692); SEMCAD X 14.6.4(4985)

Dipole E-Ficld messurement @ ISSOMH2Z/E-Scan - IS80MHz d=10mmv/Hearing Ald Compatibility Test (41xI8Ix1):
Measurement grndd: da=Smm, dy=Snun

Device Reference Point: 0, 0, -6.3 mim

Reference Value = |55
PMR not calibrated. F 1000 s pplied
E-Beld enissions = 1308 Vim

Near-fiedd eategory: M2 (AWF 0 dB)

7T Vim: Power Dl = 002 dB
¥

PMF scalad £-fleld

Grid 1 M2 |Grid 2 M2 |Grid 3 M2
128.2 V/m|135.6 V/m [135.0 V/m

Grid A M3 |Grd S M3 |Grid 6 M3
85.88 V/m |89.43 VW/m |87.62 V/m

Grid 7 M2 |Grd 8 M2 |Grid 9 M2
131.8V/m 1408 V/m [139.1 V/m

a8

6.0

4.00

0 48 = 140.8V/m = 4297 d8 V/m

Cartificale Noc CO18680V3-1018_Mari2 PageGol 6
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