1 Measurement Conditions
DASY systerm configuration, &s far as not given on page 1.

DASY Version DAaSY4 V4.5 B13

DASY PP Version SEMCAD V1.8 B144
Phantom HAC Tast Arch SD HAC PO BA, #1002
Distance Dipole Top - Probe Center 10 mm

Secan resolution dx, dy =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 suface condition interpolated maximum
Iaximum measunsd 100 m forward power 0450 Adm

Uncerizinty for H-field measurament: 19.5% (k=2)

E-field 10 mm above dipole surface condition interpolated maximum
Iaximum measured above high end 100 mvY forward power 146.0 Vim
Maximurm measunsd above low end 100 mW forward power 145.6 Vim
Averaged maximum above arm 100 m forward power 145.8 Vim

Uncerfainty for E-fiekd measurament 21.7% (k=2)
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3.3 Measurement Sheets

3.3.1 Return Loss and Smith Chart

[CHD s11  LoG
11 LG

Cor

S dBS/REF 18 R

22 Feb 20085 13:03:42

2-21.376 9B 1 830.800 000 MHz

Fwvg
ie

CH2 s11 1 UFS

Cor

CEHTEE 1 G20,09% €02 fMHz

3.3.2 DASY4 H-ield result

See page 5

3.3.3 DASY4 E-Field result

Ses page &

Cortificabe Mor G880 3-1002_Fabis

1 880.800 006 MHz

SPaN 1 en.gad REE Nz

Page 4 of &

CH1 Markers

1:-23.438 dB
1.71888 GHz

3~-26.923 dB
1.56880 GHz

4-27,992 dB
1.95088 GHz

Si-18.948 dB
2.90088 GHz

CH2 Markers

1: 55.249 a
B.1211
1.71888 GHz

3: 95836 a
.6582 0
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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: o = 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/ lime: 23022005 1 1:02:39

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)

;=]
0.00

2.00

-A.00

6.00

-5.00

10.0

H in A/m (Time averaged) H in A/m (Slot averaged)
Grid 1|Grid 2|Grid 3 Grid 1|Grid 2|Grid 3
0.385/0.4130.395 0.385(0.41310.395
Grid 4|Grid 5{Grid 6 Grid 4|Grid 5{Grid 6
0.421(0.450(0.432 0.421|0.450(0.432
Grid 7|Grid 8|Grid 9 Grid 7|Grid 8{Grid 9

|9.3760.401 {4,355 | 4.3760.401 (1386

4 dB = 0.4304/m
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Teat Laboratory: SFEAG, Zurich, Swizerand
File Mame: E CLMER 1002 020225 dad

DUT: HAC Dipolc 1880 MHz; Type: CDISE0VI; Serial: 1002
Program Mame: HAC E Dipoale

Comemunication System: CW;, Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: o = 0 mho'm, £ = 15 p = [0 lcg.-'rrl}
Fhantom section: E Dipale Section

DASYA Configuration:
- Probe: ERIDWVE - S8W232E; ConvF(l, 1, 1) Calibrated: 06102004
- Sensor-Surface: (Fix Surface)
= Electronics: DAES $n901; Calibrated: 29.06. 2004

- Phantom: HAC Phantom; Type: 511 HAC PO BA;
- Measurement SW: DASY4, V4.3 Build 13; Postprocessing SW: SEMOUAD, W1.8 Build 144

A3 DIMET LA S JBAMTAD

E Scan 1imm above CD 1880 MHeHearing Ald Compatibility Test (41x181x1): Measurement grid: dx=Smm,
dy=5mm, dz=3.5355mm
Wik imum value of Total ficld (slot 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 Cirle 1| Ciriel 2 Garid 3
128.7 | 145.6|130.5 128.7| 1456 |130.5

Orid 4|arid s|Grid 6|  |Grid 4|Grid 5| Grid 6
o0,1 |92.4 |BN.8 o1 |92.4 |88E

Cirid 7| Grid 8| Grid 9 Grid 7| Grid 8| Grid %
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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

Calbratizn Equipmmen: wesd {MATE writical for calibration)

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).
All calibrations have been conducted in the closed laboratory facility: environment temperature (22 1 3)°C and humidity < 70%.

Pritnary Standards 10 # Lia! Dabs (Oalbrated by, Ceatificate Mo d Seheiuled Caiibration

Pawar matar CPM E442 GEITABNTG 120004 (METAS, Mo, 25100413 falel

Puraer sensor HP 84814 Uss7282782 12408104 (METAS, No. 251-00412) Dcklis

Raferanca 30 5 Almusior BH: 5086 201} 10-Aug-04 (METAS, Mo 351-00402) Aug-D5

Referenus 10 4B Attetustor SN BUT.2 (10r] 10-Bug-D4 (PAETAS, Ho 251-00402) Eg-E

Referencs Probe ERICVE BN 2324 DE-Oet-04 (BPEAG, No. ERF-2328 Ocifld] fo Sa i)

CAE4 2HEN (7-Jerils (SPEAG, Mo, DAES-801_Jan(E) Jan-de

Besontary Slendards lIne Sheok Dsis in heuso) Sehedulpd Chosk

Power sensor HP 84814, R4 1g2312 1N-Aug-03 {(SPEAS, in fowss cheak Jar-(d] Irt house chedk: D05

Pawer sansor HP 541514 MY 3108315 1#ng-U3 {BPEAG, it house chiock Jardid) Iri oues sheck: Qot-G8

RF garsrator Agllent EBIE1A Ls4T14a114 A-Aug-03 (gilen) In house chack: Aug-85

Hetwork Anakzer HP 8753 USITIENGES SR8  18-0001 (SPEAG, In house cherk Mow-043 0 house check: Ngw-05

Probe HI0WE GN: UGS 10004 (SPEAGE, M. HIBIRE-Cot04) Salirsion, (05
Funstion

Calibrated big: ;

Approvnd by:

Iz Febowgry 27, 2006

This cailbratinn carifivate is issued 83 an Intennediate salutien untl the speditic canbration procedurs is subriiite and accaptsd In the fumes of
| the accrediation of the Galibrdlon Laksestory of Schurid & Paring: Enginsering 4G {besad on [BOAED 17025 Intematianal Standard)

Carifloate Mo CDB3SVE-1003_Fehlb
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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:
« 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 ata
distance of 10 mm above the the top edge of the dipole arms.

s 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.

« 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 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 referencs print (upper surfacs of the dipole) and the matching grid reference point (tip
of the probe) considering the probe sensor offset. The vertical distance ta the probe Is essertial for the

ACOUracy,

+ Foed Point impedance and Return Loss: Thess parameters are mesasurad using a HP 8753E Vactor Nefwork
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 fhe dipale in the air, at lsest 70cm away from any

obstacles.

»  E-fiold distribution: E field iz measured in the x-y-plane with an isotrople ER3D-fleld prabs with 100 mW
farward power to the antenna feed point. In aceordance with [1], the scan area is 20mm wide, its length
exceads the dipole arm length (180 or 80mmj. The senscr centar is 10 mm {in z) above the fop of the dipole
amnz. Two 3D maxima are available near the snd of the dipote arms. Assuming the dipole arms are perfectly
in one ling, the average of these two maxima (in subgrd 2 and subgrid 8) is determinged fo compensate for any
non-parallslity to the measurementi plane as well as the sensor displacement. The E-fleld value stated as
calibration value represents the maximum of the interpolated 3D-E-fleld, 10mm above the dipole surface.

«  Hfiold distribution: H-field is measured with an isctropic H-field probe with 100m fanvard power 1o the
antenna faed poind, in the ¥-y-plane. The scan ares and sensor distance is eguivalant to the E-iald scan. The
maxirmum of the fisld is available at the center (subgrid 5) above tha fesd point. The H-field value stated as
calibration valye represents the maxirmum of the interpolated H-field, 10mm above the dipole surface at the

feed point,

Certificate No: CDE3EVI-1003_Febls
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1 Measurement Conditions

DASY systern configuration, a8 far as nol ghven on page 1

DASY Version DASY4 V45813
DASY PP Version SEMCAD V1.8 B144
Phantom HAC Test Arch SD HAC P01 BA, #1002
Distance Dipole Top - Proba
Center 10 mm
Scan resolution dx, dy = 5 mm area = 20 x 180 mm
Frequency 835 MHz £ 1 MHz
Forward power at dipole 50 0 dBim = 100
connector
Input power drift =005 dB
2 Maximum Field values
H-field 10 mm above dipole surface condition interpolated maximum
Masximurm rmeasured 100 mW forward powsar 0.470 Afm
Uncertainty for H-fisld measurement: 19.5% (k=2)

E-field 10 mm sbove dipole surface cordition Interpolated maximum
Mexiimum measured above high end 100 mW forward powear 1870 Vim
Maxirmum measured above low end 100 my¥ forward power 183.2 Vim

100 mW forward power 185.1 Vim
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3.3 Measurement Sheets

3.3.1 Return Loss and Smith Chart

ED 1 Lo

5 dB/REF -15 4B
e

22 Feb 2885 11:32:89

2:-25.184 dB___£35.000 000 MHz
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3.3.2 DASY4 Hield resulf

Seepage 5

33.5 DASY4 E-Fleld result

Seapage b

Certiflcate Mo: COE3VE-1003_Febls

835,000 020 MHz

EP#Y 4 APA.EEH EBR Mz

CH1 Markers

1i-16.576 dB
20B.008 MHz

3-16.553 dB
S00.808 MHz

4-205.133 dB
950.000 MHz

5:-17.155 dB
968.800 MHz

CH2 Markers
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Test Laboratory: SPEAG, Zurich, Switzerland

File Mame: H CDE35 1MW 03222 clad

DUT: HAC-Dipole 835 MHz; Type: DB3ISVI; Serial: 1003
Program Name: HAC H Dipole

Commumication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: o = §; mha'm, g = 1;p=1 1:[,'.-‘r|'13
Phantom section: H Dipoles Section

DASY 4 Configuration:

- Probe: HIDWE - SM6063; ; Colibrated; 14.12.2004

- Sansor-Surface: (Fix Surface)

= Electronics: DAE4 Sn901; Celibrated: 2% 06 2004

- Phantom: HAC Phantom; Type: SDDHAC P01 BA; Serial: 1002

- Mleasurement SW: DASYE, V4.3 Build 13; Postprocessing SW: SEMCAD, ¥1.5 Build 144

LREEE | ITRES L1 UL 0D L2

H Scan l0mm above CI 835 MHeHearing Aid Compatibility Test (41x361x1): Measurement gnid: dw=5mm,

dy=3mm, dz=3.5355mm
Masimum wabwe of Total feld (slot averaged) = 0470 Adm

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

Hin A'm (Time overaged) H in Adm (Shot averaged

Grid 1Grid 2|Grid 3] [Grid 1/ Girid 2 [Girid 3]
0.365(0.397|0.380)  |0.365'0.397|0.380
Crid 4 |Grid 5|Grid 6] |Grid 4 /Grid 5 |Grd 6
0.408(0.470(0.425|  |0.408)0.4700.425
(Grid 7|Grid 8|Grid 9] |Grid 7 Girid 8 |Girid 9
AN, SN0 038606
- i o g
B [ L]

=
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Test Laboratory: SPEAG, Zurich, Switzesland
File Name: E_CDE32 1003 050223 dad

DUT: HAC-Dipole 835 MHz; Type: DE35Y3; Serial: 1003
Pragram Name: HAC E Dipole

Communication System: CW; Frequency: 835 MHzDuly Cyele: 131
Medium parameters wed: o = 0; mha'm, £ = 15 p= 1000 kg.'ms
Phantom section: E Dipole Section

DASY4 Configuration:
= Probe; ERIDVE - SN232E: ConnF(L, 1. 1} Calibrated: 0, 10,2004
- Sensor-Surface: (Fix Surface]
- Electronica: DAE4 Sn901; 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

LEEDa | IR, LA WL ST 1 40Wiey

E Scan 10mm above CI) B35 MHzHearing Aid Compatibility Test (41x361x1): Measurement grid: dx=5mm,
dy=3mm, dz=5.5335mm
Maximum value of Todal field (slot averaged) = 187.0 Vim
Henring Aid Near-Fiehl Category: M2 (AWF 0 dB)

e —ra T

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

Cirid 1[Grid 2 Grid 3 Grid 1:Grid 2| Grid 3
156.0|187.0{150.1 156.0(187.0 |150.1
Cerid 4 [ Girid 5| Grid 6 Grid 4 |Grid 5 |Grid 6
83.6 [34.8 [80.4 83.6 |B48 (804

Grid T)Grid 8 Grd 9 Grid 7| Grid §|Grid 9
iovsiim pss|  16eR s Nz
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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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