ER3DV6 SN:2332

January 31, 2005

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

Error [dB]

H-1.00-0.80 §-0.80--0.60

00.00-0.20 §0.20-0.40

B-0.60--0.40 #-0.40--0.20
[10.40-0.60 E0.60-0.80

H-0.20-0.00
H0.80-1.00

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

Certificate No: ER3-2332_Jan05
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Calibration Laboratory of

Schmid & Pariner
Engineering AG

Zaughaussirasse 43, 8004 Zurich, Switzerland

c Sarvics suisse d'étalonnago
Barvizio svizrers di laratura
S Swiss Calibration Servics

5 Schwelzerischer Kalibrierdians

Aessudiled by the Swiss Faderal Oiffica of Matraiogy and Accraditation Accreditation No.. SC3 108

Tho Swiss Accreditation Service is one of the signatories o the EA

Multitateral Ag for the inn of callbration cartifcates
clent PG Tast. i ke Gantificate Nt H3-6180_0ct04
|EA=I.IBR&TIDH CER]’IFIG:ETE : ER T

Oyt HIDWE - ShEE180

Calfarafion procsdune(s) QA CAL-D3vE
Calibratian, pl'ﬂcﬂd.lm !’ur H-ﬁnld pmhas upﬂmlmd ﬁ:l‘dm nﬂfﬂnrd
mluﬂmrﬁ mair

Cafibratiion cate: October §,2004

Conition of the calbrated tem  In Toleranoe: -

This ealibration cerificabe documants the iracaabilty to national siardands, whish realze e physical onis of measurements (31,
The measurements and Bhe uncedainties with conlidance probahiiny ans given an e following p&ges ard ane pan of the cencose,

All safibeations heve baan conduclad in fhe cosad laboeatny facility: ervifanment lempersture (22 4 3)°C and humidiy < 70%.

Calibeation Equinmant usad (MATE crtical for cakbratian)

Cenificate Mo H3-6180_OceDs

Primary Standseds DE Cal Dte iCalitwabed by, Catificate Mo | Scheduled Caliration
Porwnr matar E42188 SEa1293574 S-pay-04 (METAS, Na, 251-D0E8E) May-05

Perwar sansor E44124 MY 41485277 5-Mary-041 (METAS, Mo, 251-00088) May-05

Reference 5 0B Alenuatod SN 55084 {3c) Juiygre0d (METAS, ko, 251-00403) Auge0f
Baferonce 20 4B ASonuator SN S50E6 {300} Fhlay-0a4 {METAS, Mo, 251-00308) May-05
Referance 30 48 ARenuatar SN: 58129 (2} I-Apr-03 (METAS, Ko, 261-00404) Aug-IE

Reference Probs HIDWVE BM:S0ES 17-Dec-03 (SPEAG, Mo, H3-6065_Dec0d) Dec-04

DAE SM: 61T 26-May-04 [SPEAG, No. DAEA-BAT Mayld)  May-05

Secondary Slandanis na Chraaok Dabe {in houss) Scheduled Ches ]
| Power sepace HP S4018, R4 185180 1B-Sep-02 (SPEAG, In houss check O3] Im hause check: el 05
RF geresabar HP BE4EC UIS3EA2UNATO0 4-Aug-at (SPEASG, in houss chack Dec-03) In hause cheok: Deo-05
Metwork Analyzer HF BTSIE ST 0588 1E-0iet-01 (SPEAG. In housa check ow-03) I house cleck: Moy 4

Mame Function Signatume
Caibratag by Kt Pakavic 'ra:;mmmﬁw
Approved by: B Kustar Cluality Mansger / \/ / i
Issued: Ootober 23, 2004

This calibralion cerificate shall nol bs mprocused exoept In full withoul writtan apgegval of the laboratory.
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Calibration Laboratory of

g  Scrweizarischer Kailoriordienst

Schmid & Partner c Service suisse d'italonnage

En_glnagrlng AG Servizlo swizpero dl taraturs
Zoughaussirasse 43, 3004 Zurich, Swilzarkand 5  swiss Catibration Service
Accradiind by the Swess Faderal Dffice of Matraiogy and Accreditatizn Accreditation Mo.: SC5 108
The Swiss Accraditation Sarvice is one of the signalories io ihe EA
Multitateral Ag i tor the recagnition of callbration certificates
Glossary:
NORMxy.z sensilivity in free space
DCP dicde comprassion point
Polarization o o rotation around probe axis
Polarization % & rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., % = 0 iz normal fo probe axis
Connector Angle  information used in DASY system to align probe sensor X o the robot
coordinate system

Calibration is Performed According to the Following Standards:
a) IEEE Std 1309-1996, * IEEE Standard for calibration of eleciromagnetic field sensors and
probes, excluding antennas, from 8 kHz to 40 GHz", 19096,

Methods Applied and Interpretation of Parameters:
s X Y.7 alala?: Assessed for E-field polarization & = 80 for XY sensors and & = 0for £
sensor (f = 8900 MHz in TEM-cell; f = 1800 MHz: R22 waveguide).

» X.Y.Z(fl_alata2=XY,Z ala1a2* frequency_response (see Frequency Response Chart).

» DCPxy,z DCP are numerical linearization parameters assessed based on the data of
power sweep (no uncertainty required). DCP does not depend on frequency.

« Sphenical isotropy (3D devialtion from isofropy): In a locally homogeneous field reallzed
using an opan waveguide setup.

s Sensor Offsel: The sensor offset corresponds 1o the offset of virtual measurament center
from the probe tip (on probe axis). Mo tolerance required,

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

Cerificate Moo H3-6180_0cD4 Page2ol8
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H3DVE SN:6180 October 6, 2004

Probe H3DV6

SN:6180

Manufactured: July 6, 2004
Calibrated: October 6, 2004

Calibrated for DASY Systems
{Miote: non-compatible with DASY2 ayateml)

Carificate Nac H3-6160_0ct0d Fage 3of B
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Quality Manager
HAC Filename: Test Dates: EUT Type: FCC ID:
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H3DV6 SN:6180 October 6, 2004

DASY - Parameters of Probe: H3DV6 SN:6180
Sensitivity in Free Space [A/m / V(uV)]

al al a2
X 2.490E-03 1.78BED5 -2.B42E-05 5.0 % (k=2)
Y 2.681E-03 3.01TE05 -3113E-05 5.0 % (k=2)
Z 2912E-03 -1.610E-05 1.858E-05 4509 (k=2)

Diode Compression’

DCP X 85 mv
DCPY 85 mv
DCP £ 87 mV
Sensor Offset (Probe Tip to Sensor Centar)
X 3.0 mm
¥ 3.0 mm
z 3.0 mm
Connector Angle 4°

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
correspends to a coverage probabllily of approximately 95%.

1 numancal incanzation pararnelsr icerainly ol i

Cartificate No, H3-6180_Octla Page dof B
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H3OVE SN:6180

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

Fraguency response (nonmalized)

0.7

o T A ) (S U Y, - P

1] &S00 1000 1500 2000 2500 3000
1 [MHz] B
— .  —e—TEM  -=—R22
‘ |_—=-’ ——TEM  -W-R2 |

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

October 6, 2004

Certficate No; H3-6180_0cil2 Page 5of B
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H3DV6 SN:6180 October 6, 2004

Receiving Pattern (¢), 9 = 90°

f=300 MHz, TEM ifi110EXX f= 2500 MHz, WG R22

Receiving Pattern (¢), & = 0°

=300 MHz, TEM ifi110EXX ‘ f=2500 MHz, WG R22

|+x -y -7 —u—:|

Carlificate No! H3-6180_0ct04 Paga ol B
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H3DVE SN:6180 October 6, 2004

Receiving Pattern (¢), 3 = 90°

1.0 — _|
| | —e—s00mHz ||
'§ —8— 600 MHz
= —8— 750 MHz I
I.Ig.l == 1600 MHz
=gy 2500 MHz
|
Uncertainty of Axial lsotropy Assessment: £ 0.5% (k=2)
s e
Receiving Pattern (¢), 3 =0
- |
1.0 I | 7
0B [ L] | | | l | | ! | B R 0.
0.6 | | . -!—-,. | —o—200 MHz
T e EEEN ' | |00 Mz
g oo - —8—T50 MHz
Eﬂfl'| 8 [ 11 L | —m— 1800 MHz
| LB 1T R EEEE | T | T | 1 1 —i— 2500 Mz
_UIE 44— 1 1] 1 3 ' 4 -1 H L 1 3 l
‘ _,_[.__4._:I:h_j_|: nEEENENEEE SRS NAE NS
_ ] B0 130 1E0 240 00 380
| 417
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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H3DVE SN:6180 October 6, 2004

Dynamic Range f(H-field)
(Waveguide R22, f = 1800 MHz)

- = =
| 1E+08 =
LE+08 — |
1E+04
2
E 1.E+03
:
16402
1.E+01 1 e e — E=sas
==
1.£+00 | - ' SEEE WEETE
LK | X R | L |
| H [Afm] at 1800 MHz
| I ' B XY o ——Z —-Zoom
2r— ‘\'TI" [ B
Y, o || 2 I —
- —— — 1 i
B °T -
| & | mEN H
iy !
_1 - 1
. | Fadl I 1
) o ; mui _|‘ i
0001 0,04 0.1
H [A/m] at 1800 MHz
Uncertainty of Linearity Assessment: + 0.6% (k=2)
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Object

Calibration procedure(s)

Calibration date:

Condition of the calibrated item

Calibration Equipment used (M&TE critical for calibration)

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (Sl).
All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Primary Standards ID # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration

Power meter EPM E442 GB37480704 12-Oct-04 (METAS, No. 251-00412) Oct-05

Power sensor HP 8481A US37292783 12-Oct-04 (METAS, No. 251-00412) Oct-05

Reference 20 dB Attenuator SN: 5086 (20g) 10-Aug-04 (METAS, No 251-00402) Aug-05

Reference 10 dB Attenuator SN: 5047.2 (10r) 10-Aug-04 (METAS, No 251-00402) Aug-05

Reference Probe ER3DV6 SN 2328 06-Oct-04 (SPEAG, No. ER3-2328_0ct04) Oct-05

DAE4 SN 601 07-Jan-05 (SPEAG, No. DAE4-601_Jan05) Jan-06

Secondary Standards ID# Check Date (in house) Scheduled Check

Power sensor HP 8481A MY41092312 10-Aug-03 (SPEAG, in house check Jan-04) In house check: Oct-05

Power sensor HP 8481A MY41093315 10-Aug-03 (SPEAG, in house check Jan-04) In house check: Oct-05

RF generator Agilent E8251A US41140111 4-Aug-03 (Agilent) in house check: Aug-05

Network Analyzer HP 8753E US37390585 S4206 18-Oct-01 (SPEAG, in house check Nov-04) In house check: Nov-05

Probe H3DV6 SN: 6065 10-Oct-04 (SPEAG, No. H3-6065-Oct04) Calibration, Oct-05
Signature

Calibrated by:

Approved by:

Issued: February 27, 2005

This calibration certificate is issued as an intermediate solution until the specific calibration procedure is submitted and accepted in the frame of
the accreditation of the Calibration Laboratory of Schmid & Partner Engineering AG (based on ISO/IEC 17025 International Standard)

Certificate No: CD1880V3-1002_Feb05
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

References

[1] ANSI-PC63.19-2003 (Draft) 3
American National Standard for Methods of Measurement of Compatibility between Wireless Communications _
Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters:
e 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 selected to be at a
distance of 10 mm above the the top edge of the dipole arms.

e Measurement Conditions: Further details are available from the hardcopies at the end of the certificate. All
figures stated in the certificate 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 to a
directional coupler. While the dipole under test is connected, the forward power is adjusted to the same level.

e 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 floor. The measurements are performed in a
shielded room with absorbers around the setup to reduce the reflections.

It is 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 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 to 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 offset. The vertical distance to the probe is essential for the
accuracy.

e Feed Point Impedance and Return Loss: These parameters 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
eliminating by applying the averaging function while moving the dipole in the air, at least 70cm away from any
obstacles.

o 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 length
exceeds the dipole arm length (180 or 90mm). The sensor center is 10 mm (in z) above the 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 line, the average of these two 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.

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 at the center (subgrid 5) above the feed point. The H-field value stated as
calibration value represents the maximum of the interpolated H-field, 10mm above the dipole surface at the

feed point.
Certificate No: CD1880V3-1002_Feb05 Page 2 of 6
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1 Measurement Conditions

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

DASY Version OASY4 V4.5 613

DASY PP Version SEMCAD V1.8 B1a4
Phantom HAC Test Arch SDHAC P01 BA, #1002
Distance Dipole Top - Probe Center 10 mm

Secan resolution dx, cy = 5 mm area = 20 x 90 mm

Frequency 1880 MHz £ 1 MHz
Forward power at dipole connector 20.0 dBm = 100mW
Input power drift < 0.05 dB
2 Maximum Field values
H-field 10 mm abowve dipole sufface conditon interpolated maximum
Maximum measured 100 miV forward power D450 AJm
Uncerizinty for H-field measuwrament: 19.5% (k=2)
E-fleld 10 mm above dipole surface conditian interpolated maximum
Maximum measured above high and 100 mvY forward power 146.0 Vim
Maximum maasured above low end 100 m¥ forward power 1456 Wim
Averaged maximum above am 100 mW forward powar 145.8 Vim
Uncerfzinty for E-field measurement 21.7% (k=2)
3 Appendix
31 Antenna Parameters
Fraguancy Return Loss Impedance
1710 MHz 23.4 dB { 55.2 + 6.1 ) Ohm .
1880 MHz 21.4 dB (539 +j7.4) Ohm
1000 MHz 20,59 dB {55.8 + 6.7 ) Ohm
1850 MHz 26.0 dB {54.1 +j1.8 ) Ohm
2000 MHz 18.9 dB {51.2 +j11.9 ) Ohm

3.2 Antenna Design and Handling

Tha calibration dipoke has a aymmetric geomatry with a buill-in two stub matching network, which leads o the

enhanced bandwidth,

Tha dipole is built of standard semirigid coaxial cabla. The imternal matching ling & open ended. The antenna is

therefore open for DC signals.

Do not apply force to dipale arms, as they are liable to band. The soldered conneclions near the feedpoint may be
damaged. After exceasive mechanical stress or overheating, check the impedance characteristics to ensure that the

intermal matching retwaork is not affecied.

After long tenm use with 40V radiated power, only a slight warming of the dipole near the feedpoint can be measured.

Certificate bo: COSR0WI-1002_Febl5
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3.3 Measurement Sheets

3.3.1 Return Loss and Smith Chart

22 Feb 2005 13:03:42
21,378 9B 1 $80.088 009 MHz

[CHI s41  LoG S dB/REF -18 48

e S

CH1 Markers

S i : — Pt 4:23,438 dB
.y f L R

/ | m:-28.923 08
A | 190000 GHz
' ,

¢ = e i T 41-27,393 dB
' Q‘\ f N 1.95685 GHz

= l . s-i@s4nde
o 2,66088 GHz

Cor

Fivg
16

I P +

I ]

CH2 si11 1 UFS 2:53.332a2 7.3 § 2 622,69 pH 1 880.000 806 MHz

CH2 Markers
1: §5.249 o

Cor €.1211 o
1.71888 6Hz

CENTER 1 856,009 820 MHz T SPAN 1 000,000 500 MHz

3.3.2 DASY4 H-field result

See page 5

3.3.3 DASY4 E-Field resuit

See page 6
Certificate No: CD1880V3-1002_Feb05 Page 4 of 6
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Test Laboratory: SPEAG, Zurich, Switzerland
File Name: H CD1880 1002 050223.da4

DUT: HAC Dipole 1880 MHz; Type: CD1880V3; Serial: 1002

Program Name: HAC H Dipole

Communication System: CW; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: ¢ = 0; mho/m, g=Lp=1 kg./m3

Phantom section: H Dipole Section

DASY4 Configuration:

- Probe: H3DV6 - SN6065; ; Calibrated: 10.12.2004

- Sensor-Surface: (Fix Surface)

- Electronics: DAE4 Sn901; Calibrated: 29.06.2004
- Phantom: HAC Phantom; Type: SD HAC P01 BA;

- Measurement SW: DASY4, V4.5 Build 13; Postprocessing SW: SEMCAD, V1.8 Build 144

Date/ 11me: 23.02.2005 11:02:39

H Scan 10mm above CD 1880 MHz/Hearing Aid Compatibility Test (41x181x1): Measurement grid: dx=5mm,

dy=5mm, dz=5.5555mm

Maximum value of Total field (slot averaged) = 0.450 A/m
Hearing Aid Near-Field Category: M2 (AWF 0 dB)

H in A/m (Time averaged) H in A/m (Slot averaged)

Grid 1|Grid 2{Grid 3 Grid 1|Grid 2|Grid 3
0.385/0.413,0.395 0.385/0.413|0.395

Grid 4|Grid 5|Grid 6 Grid 4|Grid 5|Grid 6
0.4210.450(0.432 0.421/0.4500.432

Grid 7|Grid 8{Grid 9 Grid 7|Grid 8|Grid 9
0.376|0.4010.386 0.376/0.4010.386

-4.00

-8.00

-10.0
0 dB = 0.450A/m
. Reviewed by:
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Teat Laboratory: SFEAG, Zurich, Switzerland
File Mame: E CLERD 1002 §20223 dad

DUT: HAC Dipole 1880 MHz; Type: CDMEE0VI; Serial: 1042

Program Mame: HAC E Dipole

Comenunication System: CW; Freguency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: ¢ = 0; mho'm, 5 = 15 p = [0 lcs.-'rrl}

Fhantom section: E Dipale Section

ASY A Configuration:

- Probes ERIDVS - SW232E; ConvFi(l, 1, 1); Calibrated: (6.10.2004

- Sensor-Surface: {Fix Surface)

= Electronics: AE4 Sa901; Calibrated: 29.06 2004
- Phantom: HAC Phantom; Type: S0 HAC POT BA;
- Measurement SW: DASY4, V4.3 Build 13; Postprocessing 5W: SEMCATL, V1.8 Build 144

LANUE! 11D £0 NI 10 AUCAD

E Scan 1imm above CD 1880 MHeHearing Ald Compatibility Test (41x181x1 )}z Measurement grid: dx=Semm,

dy=5mm, dz=3.5555mm

Wl imum valwe of Total field (slof averaged) = 146.0 Vim
Hearing Aid Near-Field Category: M2 (AWF 0 dB)

12 Wom [ Time averaged) E in Vim (Slot averaged)

Grid 1[Grid 2[Grid 3| [Grid 1|Girid 2| Grid 3
1287 | 1456|1305 128.7 | 1456|1305
Grid4|GrdS|Grid6|  |Grid 4|Grid 5| Grid 6
00,1 [02.4 [RE.8 9l (924 (888
Grid 7|Grid 8|Grid 9| |Grid 7|Grid 8[Grid 9
126.7 14601308 [126.7|146.0{131.8
G
1 F
T g
b
O dlt = 196.0Vim
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Object

Calibration procedure(s)

Calibration date:

Condition of the calibrated item

Calibration Equipment used (M&TE critical for calibration)

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).
Ali calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibrated by:

Approved by:

Primary Standards D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power meter EPM E442 GB37480704 12-Oct-04 (METAS, No. 251-00412) Oct-05

Power sensor HP 8481A US37292783 12-Oct-04 (METAS, No. 251-00412) Oct-05

Reference 20 dB Attenuator SN: 5086 (20g) 10-Aug-04 (METAS, No 251-00402) Aug-05

Reference 10 dB Attenuator SN: 5047.2 (10r) 10-Aug-04 (METAS, No 251-00402) Aug-05

Reference Probe ER3DV6E SN 2328 06-Oct-04 (SPEAG, No. ER3-2328_0ct04) Oct-05

DAE4 SN 601 07-Jan-05 (SPEAG, No. DAE4-601_Jan05) Jan-06

Secondary Standards ID# Check Date (in house) Scheduled Check
Power sensor HP 8481A MY41092312 10-Aug-03 (SPEAG, in house check Jan-04) In house check: Oct-05
Power sensor HP 8481A MY41093315 10-Aug-03 (SPEAG, in house check Jan-04) In house check: Oct-05
RF generator Agilent EB251A US41140111 4-Aug-03 (Agilent) In house check: Aug-05
Network Analyzer HP 8753E US37390585 S4206 18-Oct-01 (SPEAG, in house check Nov-04) In house check: Nov-05
Probe H3DV6 SN: 6065 10-Oct-04 (SPEAG, No. H3-6065-Oct04) Calibration, Oct-05

Signature
2L | ARSI e

Issued: February 27, 2005

This calibration certificate is issued as an intermediate solution until the specific calibration procedure is submitted and accepted in the frame of
the accreditation of the Calibration Laboratory of Schmid & Partner Engineering AG (based on ISO/IEC 17025 International Standard)

Certificate No: CD835V3-1003_Feb05
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

References

1 ANSI-PC63.19-2003 (Draft) .
American National Standard for Methods of Measurement of Compatibility between Wireless Communications —
Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters:
e 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 selected to be at a
distance of 10 mm above the the top edge of the dipole arms.

e Measurement Conditions: Further details are available from the hardcopies at the end of the certificate. All
figures stated in the certificate 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 to a
directional coupler. While the dipole under test is connected, the forward power is adjusted to the same level.

e Antenna Positioning: The dipole is mounted on a HAC Test Arch phantom using the matching dipoie positioner
with the arms horizontal 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.

It is 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 center of the Test
Arch phantom. The vertical distance to 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 offset. The vertical distance to the probe is essential for the
accuracy.

e Feed Point Impedance and Return Loss: These parameters 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
eliminating by applying the averaging function while moving the dipole in the air, at least 70cm away from any
obstacles.

o 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 length
exceeds the dipole arm length (180 or 90mm). The sensor center is 10 mm (in z) above the 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 line, the average of these two 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.

e 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 at the center (subgrid 5) above the feed point. The H-field value stated as
calibration value represents the maximum of the interpolated H-field, 10mm above the dipole surface at the

feed point.
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1 Measurement Conditions

DASY systern configuration, as far as not given on page 1

DASY Version DASY4 V45813
DASY PP Version SEMCAD V1.6 B14a4
Phantom HALC Test Arch SD HAC PO1 BA, #1002
Distanice Dipola Top - Proba
Cantar 10 mm
Scan resolution dx, dy =5 mm araa = 20 x 180 mm
Frequency 835 MHz £ 1 MHz
Forward power at dipole =
hesioris 200 dBm = 100mW
Input power drift =0.054dB
2 Maximum Field values
H-field 10 mm abowve dipole surface condition interpolated maximurm
Masimurm rmeasured 100 mW forward powear 0.470 Aim
Uncertainty for H-fisld measwrement: 19.5% (k=2)
E-field 10 mm sbove dipole surface condition interpolated maximum
Medimum measured above high end 100 mWW forward porwear 1870 Vim
Maxirmum measured above low end 100 m¥ forward power 183.2 Vim
Averaged maximum above am 100 mW forward powwer 1851 Vim
Uncertainty for E-fiedd maasuremant: 21.7% (k=2)
3 Appendix
31 Antenna Parameters
_ﬁrn-qmnr Return Loss Impedance
800 MHz 168.5 dB (40.5 - j9.6 ) Ohm
B35 MHz 252 dB {553 +j2.4)0hm
00 MHz 16.5 dB [52.7 -j15.2 ) Ohm
850 MHz 25,1 4B (50.9 + j5.5) Ohm
250 MHz 17.2 dB {61.0 +]10.9 ) Ohm

3.2 Antenna Design and Handling

The calibration dipale has a symmetric geometry with a bullt-in two stub matching network, which leads to the

enhancad bandwidth.

The dipale is built of standard semirigid coaxial cable. The internal matching line is open ended. The anienna is

therefora open for DC signals.

Do niot apply forca o dipole srmes, as they are liable 1o bend. The soldered connections near the feedpoint may be
damaged, After excessive mechanical siress or overhaating, check the impedance characteristics to ensure that the
intermal matching network is not affected.

After long term use with 40W radiated power, only a slight warming of the dipole near the feedpalnt can be measured.,

Cenificate Mot COA2SVI-1003_Feb)s
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3.3 Measurement Sheets

3.3.1 Return Loss and Smith Chart

22 Feb 20805 11:32:8%
EHD s11 LOG S dB/REF -15 4B 2:-25,184 dB  535.080 066 MHz

frm e - + e oo
T
Y

i | SRS S

{ |
N R B
L SN

=
T
o

o

i ] j
CH2 §S11 14y 7F:‘:‘v 2: 55.264 ?;"_2”._42?_8__3u‘61.99 pH . 78‘;3‘5.3@ @V@B MHz )
Copr

s

CENTER 835.069 009 MHz ’ SPAN 1 699,880 BB6 MHz

3.3.2 DASY4 H-field result

See page 5

3.3.3 DASY4 E-Field result

CH1 Markers

1:-16.576 dB
502,888 MHz

3:-16.553 dB
980,008 MHz

4:-235.133 dB
956.9088 MHz

5:~17.155 dB
960.800 MHz

CH2 Markers
1: 40.494 ¢
-9.58081 &
266,600 MHz

See page 6
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Test Lahoratory: SPFEAG, Zurich, Switzerland
File Mame: H CDE35 13 0222 dad

DUT: HAC-Dipole 835 MHz; Type: DEISV3; Serial: 1003
Program Name: HAC H Dipole

Commumication System: CW; Frequency: 835 MHz; Dury Cycle: 1:1
Medium parameters used: o = I; mha'm, g = 1;p=1 ]lcg',-‘ru3
Phantom section: H Dipole Section

DASY 4 Configuration:
- Probe: H3DWG - SN6065; ; Colibrated: 10.12.2004
- Bangor-Surface: (Fix Surface)
= Electronics: DAE4 Sn%01; Calibrated: 20 06 2004

- Phantom: HAC Phantom; Type: S0V HAC PO BA; Serial: 1002
- heasurement SW: DASY S, V4.5 Build 13; Postprocessing SW: SEMCAD, V1.8 Build 144

IRELEY | IMED LL UL LU | T2

H Scan l0mm above CD 835 MHe/Hearing Aid Compatibility Test (41x361x1): Measurement gnd: dx=5mm,
dy=5mm, dz=3.5355mm

Masimum wabwe of Total ficld (slot averaged) = 0470 Adm
Hearing Aid Near-Field Category: M2 (AWF 0 dB)

o.0m

-3.00

-6.00

-12.0

-15.0

H in A/m (Time averaged) H in Adm Skt aversped)

Grid 1[Grid 2(Grid 3| [Grid 1[tind 2 Grid 3]
0.365(0.397(0.380]  [0.365'0.397|0.380

Girid 4 (Grid 5| Girid & Cirid 4 Girid 5 |Grid 6
0.408 0470|0425 0.408 | DATH|0L425

(Grid 7|Grid 8|Grd 9] [Grid 7/Grid 8 |Grid 9
0350|0380 |0.368 i.350 0,380 0368

0 dB = 0470 Afm

Phone
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Test Laboratory: SPEAG, Zurich, Switzerland
File Name: E_CDEZE 1003 050223 dad

DUT: HAC-Dipole 835 MHx; Type: DE35Y3; Serial: 1003

Program Name: HAC E Dipale

Communication System: CW; Frequency: 815 MHsDuty Cyele: 1:1
Medium parameters wsed: o = 0; mha/m, & = 1; p= 1000 I.ag,.'m3

Phantom section: E Dipole Section

DASY S Configuration:

= Probe; ER3DVE - SN2328; ConvF(L. 1, 1) Calibrated: 0. 10,2004

- Sensor-Surface: (Fix Surface]

- Electronics: DAE4 3n901; Calibrated: 29.06.2004
- Phantom: HAC Phantom; Type: SDHAC POL BA; Serial: 1002
- Measurement SW:DASY S, V4.5 Build 13; Postprocessing SW: SEMCAD, V1.8 Build 144

LRSI DAPNE. 25 WL ST | GIEYILS

E Scan 10mm above CD B35 MHz/Hearing Aid Compatibility Test (41x361x1): Measurement grid: dx=5mam,

dy=3mm, dz=5.5555mm

Macimum value of Todal field (slot averaged) = 187.0 Vim
Henring Aid Near-Field Category: M2 (AWF 0 dB)

E in V/m (Time averaged) E in ¥m {Shot avernged)

Cirid 1| Grid 2 Girid 3| Grid | Grd 2| Grid 3
156.0|187.0|150.1 156.0 | 187.0 |150.1

Cerid 4} Grid 5| Grid 6 Grid 4 |Grid 5| Grid 6
836 (848 [80.4 83.6 (848 (804

Grid 7} Grid 8] Grid & Grid 7 |Grid & |Grd 9

1148.0 1!3.11149.5 148.0 [183.2|149.5

B
0.00
L
2.0 e
-4.00
6,00
B
£.00 ~
| -
0.0
0 dB = 187.0 Vim
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15. CONCLUSION

The measurements indicate that the wireless communications device complies with the HAC limits
specified in accordance with the ANSI PC63.19 Standard and FCC WT Docket No. 01-309 RM-8658.
Precise laboratory measures were taken to assure repeatability of the tests. The tested device complies
with the requirements in respect to all parameters specific to the test. The test results and statements
relate only to the item(s) tested.

Please note that the M-rating for this equipment only represents the field interference possible against a
hypothetical and typical hearing aid. The measurement system and techniques presented in this
evaluation are proposed in the ANSI standard as a means of best approximating wireless device
compatibility with a hearing-aid. The literature is under continual re-construction.
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