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Appendix C. DASY Calibration Certificate

The DASY calibration certificates are shown as follows.
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Certificate No: CDB35V3-1171_May11

CALIBRATION CERTIFICATE

Object

Callbration procedure(s)

Calibration date:

Primary Standards

CD835V3 - SN: 1171

QA CAL-20.v5

Calibration procedure for dipoles in air

Calibration Equipment used (MATE critical for calibration)

10k

Powar metar EPM-34424
Powear sensor HP 84814
Proba ER3DVE

Probe H3DVE

DAE4

Secondary Standards

GBEITABOTOY
Us37292783
SM: 2336

SM: 6065
SN 71

1D &

¥

Cal Date (Certificats No)
OE-Oct-10 (No. 217-01266)
DE-Oct-10 (No, 297-01266)
29-Dac-10 (No. ER3-2336 Decil)
29-Dec-10 (Mo, H3-8085_Dec1a)
20-Apr-11 (Mo, DAE4-7B1 _Apri1)

Check Date [in housa)

This calipration certificate documents the traceability to national standards, which realize the physical units of measuremeanits (51
All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

ooet1
Oct=11
Dae-11
Dae-11
Bpra12

Schaduled Chack

Power meter Aoilent 44198
Power sensor HP 8482H
Pawear sansor HP 84824
Natwork Anzlyzer HP B753E
AF generator E44338

Calibrated by:

Approved by

5N: GEA2420191
SN: 3318ADS450
5N: US37295507
US37350585

MY 41000675

Name

Jeton Kﬂ;@tmﬂ

Fin Bomhilt

08-0ct-09 (in house check Oci-10)
08-Oct-09 (in house check Oc-10)
08-0ct-08 (in house check Doi-10)
18-0ct-07 {in house chack Ogi-10)
03-Mov-04 (in house check Cocl-09)

Function

R&0 Directar

This calirtion cerlificate shall not be reproduced except in full without written approval of the laboratory.

In house check: Qct-11
In howse check: Oct-11
in house check: Oct-11
In house check: Qcl-11
In house check: Cct-11

|ssuad: May 9, 2011

Cerificatle No: CDB35V3-1171_May11
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References

[1] ANSI-Ce3.19-2007
American National Standard for Methods of Measuramant of Compatibility betwean 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 1o the other
axes. In coincidence with the standards [1], the measurement planes {probe sensor center) are
selecled 1o 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 cerlificate.
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 dipele is mounted on a HAC Test Arch phantom using the matching dipole
positionar with the arms horizontal and the feeding cable coming from the floor. The measurements
are performed in a shielded room with abserbers 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 HAG dipole positioner with its arms parallel below the diglectric reference
wire and able to move elastically in vertical direction without changing its relative position to the top
canter of the Test Arch phantom. The vertical distance to the probe is adjusted after dipole mounting
with a DASYS Surface Check job. Before the measurement, the distance betwaen 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 (tip of the probe) considering the probe sensor offset. The vertical
distance to the probe is essential for the accuracy.

* 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 dipele. The influence of
reflections was eliminating by applying the averaging function while moving the dipole in the air, at least
70cm away from any cbstacles.

s E-field distribution: E field is measured in the x-y-plane with an isotropic ER30D-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 30mm). The sensor center is 10 mm (in 2) 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 ene 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 30-E-tield, 10mm
above the dipole surface.

+«  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 eguivalent 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 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 PO1 BA, #1070
Distance Dipole Top - Probe 16 i

Center

Scan resolution dx, dy =5 mm area = 20 x 180 mm
Frequency B35 MHz + 1 MHz

Forward power at dipole e

=ikl 20.0 dBm = 100mWW

Input power drift < 0.05 dB

2 Maximum Field values

H-field 10 mm above dipole surface condition interpolated maximum

Maximum measured 100 mwW forward power 0.474 A/lm

Uncertainty for H-figld measurement: 8.2% (k=2)

E-field 10 mm above dipole surface condition Interpolated maximum
Maximum measured above high end- 100 mW forward power 168.0 Vim
Maximum measured above low end 160 mW ferward power 162.5 Vim
Averaged maximum above arm 100 mW forward power 165.3 Vim

Uncertainty for E-field measurement: 12.8% (k=2}

3 Appendix

3.1 Antenna Parameters

| Frequency Return Loss Impedance
| 800 MHz 117.2dB (43.2-]11.1) Ohm

B35 MHz 24.6 dB (48.9 + 5.7 ) Ohm |
900 MHz [16.7dB (58.2~]13.7 ) Ohm

950 MHz = 22.9dB = { 46.3 + {5.9 ) Ohm

960 MHz 17.04dB (52.4 +]14.4 ) Ohm =

3.2 Antenna Design and Handling

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

The dipole is built 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 scidered connections near the feadpoint may
be damaged. After excessive mechanical stress or overheating, check the impedance characteristics to ensura
thal the internal matching network is not atfected.

After 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

l'est Laboratory: SPEAG Lab2

HAC RF_CD835 1171 _H 110502 CL
DUT: HAC-Dipole 835 MHz; Type: CD835V 3: Serial: 1171

Communication System: CW; Frequency: 835 MHe
Medium parameters used: o =0 mho/m, er=1; p=1 kg/m3

Phantom section: RF Section

Measurement Standard: DASYS (IEEEEC/ANSI Co3, [9-20417)

DASYS Conliguration:

o Probe: HADV6G - SNGOD65; ¢ Calibegted: 29,12.2000

o Sensor-Surface: (Fix Surface)

. Electremcs: DALES Sn7nl, Calibrated; 20064201 |

s Phantom: HAC Test Arch with AMOC; Type: SD HAC PO BA; Serial: 1070

s Measurement SW: DASYS2, V52.6,2 Build (424)
»  Postprocessing SW:SEMCAD X, V14.4.4 Build (28529}

Drate Time: O205.200 1 1400610

Dipole H-Field measurement @ S35MH2/T1 Scan - measurement distance from the probe sensor center to CIE3S
Dipole = Himm/Hearing Aid Compatibility Test (41x361x1): Measurement grid: dx=5mm, dy=5mm
Muoximum value of peak Total field = 0474 Aim

Probe Modulation Factor = 1000
Device Reference Point: O, €, -6.3 mm

Reference Value = 0,503 Afm; Power Dinfi = .03 dB
Hearing Aid Near-Field Category: M4 (AWE U dB)

13,48

1.8k

Cenificate No: CDB35V3-1171_May11

Peak H-field in Afm

Grid | Grid 2 Girid 3
0.403 0415 0.383
M4 M4 M4
Grid 4 Grid 5 Girid 6
0.456 0.474 0.442
M4 M4 M4
Grid 7 Grid 8 Grid 9
0.403 0.424 0.397
M4 M4 M4

(0 dB=0470A/m
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3.3.3 DASY4 E-field Result

Test Laboratory: SPEAG Lab2

HAC RF CDB35 1171_E _110502_CL
DUT: HAC-Dipole 835 MHz: Type: CDE3ISV 3; Serial; 1171

Communication System: CW: Frequency: 835 MHz

Medium parameters used: ¢ = 0 mho/m. ar = | p= 1000kg/m3

Phaniom section: BF Section

Measurement Standard: DASYS (IEEE/AEC/ANST C63, 19-20007 )

DASYS Conliguranon:

s  Probe: ER3ADVG - SN2336; ConvFi L, 1, 1) Calibrated: 29.12.2011()

o Sensor-Surface: (Fix Surface)

s  Electronics: DAE4 SnT81: Calibrated: 20.04.2011

e Phantom: HAC Test Arch with AMCC; Type: SD HAC POl BA: Senal: 1070

. Measurement SW: DASYS52, V52.6.2 Buld (424§
s Postprocessing SWe SEMCAD X, V1444 Build (2829)

2052011 11:43

Dipole E-Field measurement @ §3SMH/E Scan - measurement distance from the probe sensor center to CDR3S

Dipole = 10mm/Hearing

Probe Modulation Factor = |00

Device Relerence Point: (0, 0, -6.3 mm
Reference Value = 125 4 ¥Vim; Power Drilt = -0.02 dB
Hearing Aid Near-Field Category: Ma (AWEF U dB)

Peak E-ficld in Vim

Cenilicate No: CD835V3-1171_May11

Grid | Girid 2 Girid 3
164.0 168.0 162.2
M4 M4 M4
Girid 4 Gnid 5 Girid 6
86.716 91.288 89,980
M4 M4 M4
Grid 7 Grid 8 Grid 9
153.2 162.5 159.9
M4 M4 M4

0 dB = 168.0%/m

Page G of 6
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Maximum vilue of peak Total field = 168.0 V/im
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cient  Sporton Kunshan (Auden) Certificate No: CD1880V3-1155_May11

CALIBRATION CERTIFICATE

Object CD1880V3 - SN: 1155

QROALOVE . .. i =
Calibration procedure for dipoles in air

Calibration procedura(s)

Calibraton date:

May 03, 2011

This calibration cenificale documeants the traceabiiity 1o national standards, which realize the physical units of measurements (51)
All calibrations have been conducted in the closed laboratary facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (MBTE critical tor calibration)

Prmary Standards
Power meler EPM-4424
Power sensor HP 84814
Probe ERIDVE

Proba HIDVE

DAE4

‘Secondary Standards

Pawear matar Agilent 44188
Powar sensor HP B482H
Powar sensor HP B4824
Metwork Analyzar HP 8753E
RAF ganarator E44338

Calibrated by

Approved by:

[0 #

| GBEAT480704
| US37292783
| Sh: 2336

| SN, 6065

[ SN 781

[ 1o #

| SN GBA420191
SN: 331800480
SN: US37295507
USa7a00585
MY 41000675

Mama
daton Kastrati

‘Katja Pokovic

Cal Date (Certifcate No|

OB-0ct-10 (No. 217-01268)
06-0ct-10 (No. 217-01268)
79-Dac-10 (Ng. EA3-2336_Deci10)
20-Dac-10 (Mo, H3-80685_Dec1d)
20-Apr-11 (No. DAE4. 781 Aprii)

_Check Date {in house)

Scheduled Calibration
Oct-11
Oct-11
Dac-11
Dec-11
Apr-12

Scheduled Check

09-Oct-08 (in house check Oct-10)
09-Oct-08 (in house check Oct-10)
08-Oct-08 (in house check Ocl-10}
18-0ct-01 {in house check Oci-10)
03-Mov=04 {in house check Qcl-03)

Fun_cu'cln

In house check: Gct11
In howsa chack: Oct-11
In house sheck: Oct-11
In house check: Oct-11
In house chack: Oct-11

Signatura

Issued: May 10, 2011

This calibration cedilicate shall net be reproduced except in full without writlen approval of the labomtory.

Cerfificate No: CD1880Y3-1155_May11
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, B004 Zurich, Switzerland
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Swiss Calibration Service

Accredited by the Swiss Accraditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accraditation Service is one of the signatories to the EA
Multilateral Agresmant for the recognition of calibration certificates

References

(1]

ANSI-C83.19-2007
American National Standard for Methods of Measurament of Compalibility between Wireless
Communications Davices 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 the standards [1], the measurement planes (probe sensor center) are
selected lo be al a distance of 10 mm above the top edge of the dipole arms.

Measurement Conditions: Further details are available from the hardcopies at the end of the certificate.
All figures stated in the cerificate are valid at the frequency indicated. The farward power 1o the dipole
connector is sel with a calibraled power melar connected and monitored with an auxiliary power meter
connected 1o a directional coupler. Whila the dipole under test is connected, the forward power is
adjusted to the same leval,

Antenna Positioning: The dipole is mounted on a HAG Test Arch phantom using the matching dipale
positionar with the arms hornizontal 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 befare the mounting of the dipole under the Test Arch phantom, that its arms are perfectly
in aline. It is installed on the HAC dipole positioner with its arms parallel below the dielectric reference
wire and able to meve 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 DASYS Surface Check [ob. Before the measurement, the distance between phantom surface and
probe tip is verified. The proper measurement distance is selected by choosing the maltching section of
the HAC Test Arch phantom with the proper device reference point (upper surface of the dipole) and the
maltching grid reference point (tip of the probe) considering the probe sensor offset. The vertical
distance to the probe is essantial for the accuracy.

Feed Point impedance and Refurn Loss: These parameters are measured using a HP 8753E Vector
MNetwork 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
70em away fram 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 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 30 maxima are available near he 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-fiald, 10mm
above the dipole surface.

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 paim. The H-field
value stated as calibration value represents the maximum of the interpclated H-field, 10mm above the
dipole surface at the feed point.

Cerificate No: CD1880V3-11585 May11 Page 2 of &
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1. Measurement Conditions

DASY system contiguration, as far as nol 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 PO1 BA, #1070
Distance Dipole Top - Probe Center 10 mm

Scan resolution dx, dy =5 mm area = 20 x 90 mm

Frequency

1880 MHz + 1 MHz

Forward power at dipole cannector

20.0 dBm = 100mwW

Input power drift < (.05 dB
2. Maximum Field values
H-field 10 mm above dipole surface condition Interpolated maximum

Maximum measurad

100 mW forward power

0.464 A/m

Uncerainty 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 145.7 Mim
Maximum measured above low end 100 mvW forward power 138.3 VW/m
Averaged maximum above arm 100 mW forward power 142.0 V/im
Uncerlainty for E-field measurement; 12.8% (k=2)
3. Appendix
3.1 Antenna Parameters
| Frequency Return Loss ~ |impedance =
1730 MHz . |846d8 (51.5-1.2 ) Ohm
| 1880 MHz 18.9 dB (434 +j8.3 ) 0Ohm
|190MHz  |18.0dB (45.5+]9.7 ) Ohm
| 1950 MHz 23,7 dB { 49.6 + 8.5 ) Chm
| 2000 MHz 19.4 dB = {431 +j7.3) Ohm = =

3.2 Antenna Design and Handling

The calibration dipale has a symmetric geometry with a buili-in two stub matching netwark, which leads fo the

enhanced bandwidth,

The dipole is built of standard semirigid coaxial cable. The intermal matching line Is opan 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. Afler excessive mechanical stress or overhealing, check the impedance characteristics ta ensure
that the internal matching network is not atfected.

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

measured.

Canificate No: CD1880Y3-1155_May11

Page 3of 6




3.3 Measurement Sheets

3.3.1 Return Loss and Smith Chart

2 Map 2014 44128:48

511 Lo 5 dB/ REF -18 dB H=18.09% dB 1 SED.ED0 BOB MHz
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3.3.2 DASY4 H-Field Result

el Time

Tuest Labaraory: SPEACG Lab2
HAC RF CD1880 1155 H_ 110503 JK
DUT: HAC Dipole 1880 MHz: Type: CIMSBOV3; Serial: 1155

Communication System: CW; Frequency: [B80 MHea

Medium parameters used: o = O mho/m. g, = 1 p= | kg/m’
Phamom section: BF Section

Measurement Standard: DASYS (IEEE/TEC/ANST C63.19-2007)

DASYS Conliguration
s  Probe: HIDV6 - SN6065; . Calibrated: 291220110
o Sepsor-Surface: (Fix Surface)
e  Electronics: DAE4 Sn781; Calibrated: 20.04.2011
o Phantom: HAC Test Arch with AMCC, Type: SID HAT POL BA; Serul: 170
*  Measurement SW: DASYS2, V52.6.2 Build (424
*  Postprocessing SW: SEMCAD X, V1444 Build (2829)

03.05.2011 11:59:33

Dipole H-Field measurement @ 1880MH2/H Scan - measurement distance from the probe sensor center to CINBS(G

Dipole = 1mm/Hearing Aid Compatibility Test (41x181x1):
Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total held = 0464 Afm
Probe Modulwmion Factor = | 000
Deviee Reference Poim: 0, O, -6.3 mm
Reference Valoe = 0.492 Afm; Power Drift =-0.01 dB
Hearing Aid Near-Field Category: M2 {AWF 0 dB)

Peak H-field in Afm
Grid | Grid 2 Grid 3
0.408 0.419 0.391
M2 M2 M2
Grid 4 Grid 5 Grid 6
0.449 (.464 0.435
M2 M2 M2
Grid 7 Grid 8 Grid Y
0.416 0.433 0.406
M2 M2 M2

Il

(1 dB = 0.460A/m

Cartificate Mo: CD1880V3-1155_May11 Page 5 of 6




3.3.3 DASY4 E-Field Result

Test Laboratory: SPEAG Lab2
HAC RF CD1880 1155 E 110503 JK
DUT: HAC Dipole 1880 MHz: Type: CDUS80V3: Serial: 1155

Communication System: CW; Frequency: 1880 MHz

Medium parameters used: o =0 mhofm, &, = 1, p= 1 kg/m~

Phantom section: RE Section

Measuremen! Standard; DASY S (IEEENEC/ANST CA3, 19-2007)

[DASY S Conliguration:
- Probe: ER3IDVA - SN2336: ConvEOL |, 1 Cahbrated: 29122010
= Sensor-Surface: (Fix Surface )
o Electromics: DAES Sn781; Calibrated: 20404201 1
o Phantom: HAC Test Arch with AMCC; Type: 8D HAC PO1 BA; Serial! 1070
o Megsurement SW DASYS2, V52.6.2 Build (424
~ Postprocessing SWe SEMCAD X, VI4.4.4 Build (2829)

[aweTune

03052001 10:35:18

Dipole H-Field measurement @ 1880MHz/H Scan - measurement distance from the probe sensor center to CDIRS0

Pipole = 10mm @ /Hearing Aid Compatibility Test (41x181%1):
Measuremen! grid: dx=5mm, dy=5mm

Maximum value of peak Total beld = 145.7 V/im

Probe Modulation Factor = |00

DPevice Reference Point: 1), 0, -6.3 mm
Reference Value = 1433 Vim; Power Drift =-0.02 dB
Hearing Aid Near-Field Category: M2 (AWF () dB)

Peak E-field in Vim

Grid | Grid 2 Grid 3
143.6 145.7 137.7
M2 M2 M2
Grid 4 Cirid 5 Grid 6
83.236 87.574 85.9%0
M3 M3 M3
Grid 7 Grid 8 Girid 9
133.2 138.3 134.9
M2 M2 M2

Cerilicate No: CD1880V3-1155_May11

0dB = 145.7Vim
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrassea 43, 8004 Zurich, Switzerland

Schwelzerischer Kalibrierdienst
Servioe suisse d'étalonnage
Servizio svizzera di taratura
Swiss Calibration Service

Accredited by lhe Swiss Accreditation Serice (SAS) Accreditation Ne.: SCS 108
The Swiss Accreditation Service Is one of the signatories fo the EA
Multilateral Agreement for the recognifion of calibration certificates

client  Sporton CN (Auden) Cortificate No: DAE4-1210_Nov11
|CALIBRATION CERTIFICATE |
|ﬂ|:qac1 DAE4 - SD 000 D04 B - SN: 1210

Galibration procedurs(s) QA CAL-08.v23

Calibration procedure for the data acquisition electronics (DAE)

Calibration date: MNovember 18, 2011
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Glossary

DAE

data acquisition elactronics

Connector angle  information used in DASY system to align probe sensor X to the robot

coordinate system.

Methods Applied and Interpretation of Parameters

DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
compatison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

The following parameters as documented in the Appendix contain technical information as a
result from the perfarmance test and require no uncertainty.

* DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

= Common mode sensitivify: Influence of a positive or negative common mode voltage on
the differential measurement.

¢ Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

»  AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

+ [nput Offset Measurement. Output voltage and statistical results over a large number of
zero vollage measurements.

» Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

* Input resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement.

« Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

= Power consumption: Typical value for information. Supply currents in various operating
modes.
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DC Voltage Measurement
AJD - Converter Resolution nominal

High Range:
Low Range:

1LSB =
1LSB =

GApV,
GinV,

full range =

-100...+300 mV
full ranga = -1.......
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors X Y Fa

High Range 404,131 £ 0.1% (k=2) | 404.957 +0.1% (k=2) | 405.070 £ 0.1% (k=2)

Low Range 3.99774 £0.7% (k=2) | 3.98274 +0.7% (k=2) | 3.99864 + 0.7% (k=2)
Connector Angle

Connector Angle to be used in DASY syslem

Ea0°%x1°"
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Appendix

1. DC Voltage Linearity

High Range Reading (pV) i I _Eliﬁerunuu (nv) Error (%)
(Channel X+ Input 200005.7 . a2 -0.00
Channel X + Input 20001 .20 1.40 0.01
Channal X - Input -19887 .25 205 -0.01
Channel Y + Input 169993.7 -B.34 -0.00
Channel ¥ + Input 19008 AS -0.85 -0.00
Channel Y - Input -199049 24 (.86 -0.00
Channel Z + Input 198997.0 -3.96 0,00
Channel Z + Input 19999.03 -0.47 -0.00
Channel Z - Input -19998.10 1.00 -0.01
Low Range Reading {(uV) Ditference (pV) Error (%)
Channel X + Input 1999.9 0,18 0.1
Channel X + Input 20.19 119 0.59
Channal X = Input -199.00 1.20 -0.60
Channel Y + Input 1999.7 0.2z 0.01
Channel ¥ + Input 200.05 0.16 0.07
Channel Y = Input -200.88 -0.68 0.34
Channel Z + Input 1904.8 010 -0.00
Channel Z + Input 195,80 -0.10 -0.05
Channel Z - Input -199.54 0.26 013
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (pV)
Channel X 200 -5.74 =776
-200 8.0 7.53
Channel ¥ 200 -5.73 -4.42
- 200 7.43 6.83
Channel Z 200 12,31 12,18
- 200 -13.75 -14.25
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec:; Measuning time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel ¥ (uV) Channel Z (uv)
Channel X 200 - 2.68 0.40
Channel ¥ 200 1.60 = 428
Channel| Z 200 218 0.10 -
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4. AD-Converter Values with inputs shorted

DASY measurement parameters: Auto fero Time: 3 seo; Measuring lime: 3 sac

High Range (LSB)

Low Range (LSB)
Channel X 15845 17150
Channel ¥ 15958 18019
Channel £ 15867 16444

5. Input Offset Measurement
DASY measuremen! parametars: Aute Zero Tima: 3 sec; Measuring fime: 3 sec

Input 10ML2
Average (V) min. Offset (uV) | max. Offset (uV) g Dﬂl :;M
Channel X -0.50 -1.63 0.38 0.33 -
Channel ¥ 092 -1.65 0A7 0.36
Channel £ -2.02 -4.12 -0.96 041
6. Input Offset Current
Mominal Input circuitry offset current on all channels: <251A
7. Input Resistance (Typical valuas for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channel Z 200 200
8. Low Battery Alarm Voliage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vee) +7.9
Bupply {- Vec) -7.6
8. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (m&) Transmitting (mA)
Supply [+ Veo) +0.N +6 +14
Supply (- Vea) -0.01 -8 -4
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