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Calitration date February 21, 2007

Condition al the calibrated ilem

In Tolerance

This calibration certificaln documants the tracoatsity to nalional standands, which realize the physical units of measuroments (S
The messmemisnts and the uncertainties with confidence probabiity are given on the following pages and are part of the certificate

A8 calibralions havr been conducind in the closed labormlony faclity, enviccnment lemporatie (22 2 3)°C and humidity < T0%.

Calration Equipment used (MSTE critical for calitwation)

This calibralion corlificain shall not be reproduced excepl in full withoul wrillen approval of tha laborslony,

Prienary Standards D& Cal Date (Calibratad by, Carilicate No.) Scheduled Calbration
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DAE4 SN; 854 21=-Jum=08 (SPEAG, No. DAEL-E54  JunDE) Jun-07

Becondary Standards ()] Chiack Date [in housa) Scheduled Chack
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Tha Swiss Accreditation Service Is one of the signatories to the EA

Multilateral Agreement for the recognition of calibration certificates

Glossary:

NORMx,y,z sensitivity in free space

DCP diode compression point

Polarization ¢ ¢ rotation around probe axis

Polarization & 5 rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., 8 = 0 is normal lo probe axis
Connector Angle  information used in DASY system to align probe sensor X to the robot
coordinate system

Calibration is Performed According to the Following Standards:
a) IEEE Std 13089-1996, " IEEE Standard for calibration of electromagnetic field sensors and
probes, excluding antennas, from 9 kHz to 40 GHz", 1996.

Methods Applied and Interpretation of Parameters:
» NORMzx,y.z: Assessed for E-field polarization 8 = 0 for XY sensors and § = 90 for £ sensor
(f = 800 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).

« NORM(fx,y.z = NORMx,y,z * frequency_response (see Frequency Response Chart).

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

e Spherical isciropy (3D deviation from isofropy): in a locally homogeneous field realized
using an open waveguide setup.

« Sensor Offset: The sensor offsel corresponds to the offset of virtual measurement center
from the probe tip (on probe axis). No tolerance requirad.

e Connector Angle: The angle is assessed using the information gained by determining the
NORMzx (no uncertainty required),
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ER3DVE SN:2343 February 21, 2007

Probe ER3DV6

SN:2343

Manufactured: January 1, 2005
Last calibrated: March 23, 2006
Recalibrated: February 21, 2007

Calibrated for DASY Systems

{Mote: non-compatible with DASY2 system])
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DASY - Parameters of Probe: ER3DV6 SN:2343

Sensitivity in Free Space [uV/(V/m)?] Diode Compression”
MNarmX 1.63 £ 10.1 % (k=2) DCP X 95 mv
NormY 1.61 £ 10.1 % (k=2) DCP Y 95 mv
MNarmZ 1,66 £ 10.1 % (k=2) DCP2Z 96 mv

Frequency Correction

X 0.0

Y 0.0

rd 0.0
Sensor Offset (Probe Tip to Sensor Center)

X 2.5 mm

Y 2.5 mm

Z 2.5 mm
Connector Angle 45 °

The reported uncertainty of measurement is stated as the standard uncartainty of
measurement multiplied by the coverage factor k=2, which for a normal distribution
corresponds to a coverage probability of approximately 95%.

* numedical Bneaseation paramahar; uncerasnty nol requined
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 5 = 0°

f =600 MHz, TEM Ifi110EXX f=2500 MHz, WG R22

=y =Y —8—I -—0—il

Receiving Pattern (¢), 9 = 90°

f= 600 MHz, TEM ifi110EXX f=2500 MHz, WG R22
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Receiving Pattern (¢), 9 = 0°

=30 MH2
=100 MHz
—9— 600 MHz

§ | —8— 1800 MHz
—d— 2500 MHz

Error [dB)

] 60 120 180 240 300 360
¢

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)

Receiving Pattern (¢), 9 = 90°
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01
Uncertainty of Axial isotropy Assessmant: £ 0.5% (k=2)
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Dynamic Range f(E-field)
(Waveguide R22, f = 1800 MHz)
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1 10 E [Vim] 100 1000

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Deviation from Isotropy in Air
Error (¢, ), f=900 MHz

Error [dB]

B-1.00-0.80 @-0.80-0.60 W -0.60-0.40 B-0.40-0.50 W-0.20-0.00
O0.00-0.20 B0.20-0.40 O0.40-0.60 B@0UE0-0.60 B 0.80-1.00

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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Calibration procedurnls) QA CAL-03.v4
evaluations in air DG
Calibsration date: July 12, 2006

Condition of the calbrated lem I Tolerance

This caliiralion corificals documants the recasbility o natons standards, which realze tha physical units of measuremaonts (51}
Thiz measursments and the uncariainies with confidence probability are given on the following pages and am pan of the conificale,

Al ealibrations have baan conducied in ihe closed laboraiory iaciiity: aminnmant tempersiure (22 + 3)°C and humidity < TO0%

Calibration Equipmant used (MATE critical for calibration)

Priniary Standords i-L I Cal Dole (Callenied by, Cericats Ho.) Scheduled Calibration

Power melor E44188 GB41203874 S-Apr-06 (METAS, No, 251-00557) AprGT

Power sensor E44124 MY 41485277 S-Apr{6 (METAS, No., 251-00557) Apro7

Powar sonsor E44124 MY4 1458087 S-Apr-08 (METAS, No. 251-00557) Apr-0T

Referencs 3 dB Altanuabor SN S5054 (3c) 11-Aug-05 (METAS, No. 251-00469) Aug-06

Relerence 20 dB Atlsnuator SN: 55086 (206) 4-Apr-06 (METAS, No. 251-D0558) Apr07

Relarence 30 dB Atienuator SN: 55128 (308) 11-Aug-05 (METAS, MNo. 251-00500) Aug-06

Reference Probe HIDVE SN 6182 3-0ct-05 (SPEAG, No. H3-6182_0cilis) Oct-06

DAES SM: 654 21=Jun-08 [SPEAG, No. DAE4-654_JunDE) Jun-07

Secondary Slandands D# Check Date (in house) _Scheduled Check

RF generator HP 86480 US3642001700 4-Aug-89 (SPEAG, in house check Nov-05) In house check: Nov-07

Natwork Analyzer HF B7T33E U537 380585 18-0ct-01 [SPEAG. In house check Now-05) In houss check. Nov DB
Mama Funstion Signabure

Catrated by Katja Pokavic Tochnical Manager /.Zéf' , #

o

Agproved by Hials Kustor Cluality Mannger

Thits callbradion cenificate shall not ba reproduced axcopt in full without weitten aparoval of The laboralony
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Glossary:
NORM=y .z sensitivity in free space
DCcP diode compression point
Polarization ¢ ip rotation around probe axis
Polarization 3 3 rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., 8 = 0 is normal o probe axis
Connector Angle  information used in DASY system to align probe sensor X to the robot
coordinate system

Calibration is Performed According to the Following Standards:
a) |EEE Std 1309-1996, ~ |EEE Standard for calibration of electromagnetic field sensors and
probes, excluding antennas, from 9 kHz to 40 GHz", 1996.

Methods Applied and Interpretation of Parameters:
s XY.Z alalaZ: Assessed for E-field polarization 8 = 90 for XY sensorsand 5 =0 for Z
sensor (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).

o XY Z(fl_alata2= XY Z alaia2" frequency response (see Frequency Response Chart).

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

= Spherical isotropy (3D deviation from isotropy): in a locally homogeneous field realized
using an open waveguide setup.

e Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center
from the probe tip (on probe axis). No tolerance required.

= Connector Angle: The angle is assessed using the information gained by determining the
X _alala2 (no uncertainty requirad).
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H3DVE SN:6101 July 12, 2006

Probe H3DV6

SN:6101

Manufactured: December 10, 2001
Last calibrated: July 20, 2005
Recalibrated: July 12, 2006

Calibrated for DASY Systems

{Naote: non-compatible with DASYZ system!)
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H3DVE SN:6101

July 12, 2006

DASY - Parameters of Probe: H3DV6 SN:6101
Sensitivity in Free Space [A/m [ V(uV)]

al
X 2.811E-03
¥ 2.854E-03
Z 3.050E-03

Diode Compression’

DCP X 85 mv
DCP Y 85 mv
DCP Z 85 mv

Sensor Offset

X
Y
Zz

Connector Angle

al a2

5.258E-5 -1.671E-5 £ 5.1 % (k=2)
-7.395E-5 -5.290E-5 5.1 % (k=2)
-5.329E-5  1.034E-5 £ 5.1 % (k=2)

(Probe Tip to Sensor Center)

3.0 mm
3.0 mm
3.0 mm

66 °

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
corresponds to a coverage probability of approximately 95%.

! numarical lingarization parameler: uncertainty nol required
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Frequency Response of H-Field
(TEM-Cell:ifi110, Waveguide R22)
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&
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-
o' 09
3
3
g
uw 08

o7

0.6

1] 500 1000 1500 2000 2500 3000
1 [MiHz]
XY —@—TEM —a—R22
— —4—TEM ——R22
Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 9 = 90°

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

——x ==Y ——Z —O0—iol

Receiving Pattern (¢), 3 = 0°

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

-y ——Y ——F 0ol =X —a—Y ——=7 —0O—in
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Receiving Pattern (¢), 9 = 90°
i 300 MHzZ
o —B— 600 MHz
= —o— 750 MHz
;E —8— 1800 MHz
—i— 2500 MHz
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
Receiving Pattern (¢), 3 = 0°
1.0
0.8
0.6 Lot =300 MHz
5 oz I | || |-m—s00 Mz
T 00 SESEEEEan oSSl it tscenaanRan e DR RRRBee o750 MH:
g p2 : } | 14
W04 ! | | | | —B— 1600 MHz
0.8 ' —&— 2500 MHz
0.8 | ! |
=10
o BO 120 180 240 300 360
L]y
Uncertainty of Axial lsotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(H-field)
(Waveguide R22, f = 1800 MHz)
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A
= 0O
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i
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-2 Y
0.001 0.01 01 1
H [Afm] at 1800 MHz
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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