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April 8, 2011

Cakbration dala;

This calibration cedificate doouments the frageability 1o national standards, which realize the physical units of measurements (5]
The measuramants and the uncerlainties with conlidence probability are given on the following pages and are part of the cerificate

All caliorations have been conducted in the closed iaboratory facility: enviranmeant tempsrature (22 + 3)°C and hurmidiy < 70%

Catibration Equipment used (ME&TE critical for-calibration)

Primary Standards 0 Cal Date {Certificale Mo} Scheduled Calibration
Power meter E44128 GBA1293874 A1-Mar-11 (Mo, 217-01372) Apr12
| Power sensor EA412A MY41485277 31-Mar-11 (No. 217-01372) Apr-12
| Power sensor E4412A MY 41498087 31-Mar-11 (No. 217-01372) Apr12 =
| Referance 3 4B Attenuator SN: SE054 (3c) 28.Mar-11 (No. 217-01369) Apr-12.
Reference 20 Eg_ﬂﬂenuamr S BE0E6 [_2[]!::-] 28-Mar-17 (Ma. 217-01367) Apr-12
| Reference 30 4B Atenuatar SN 55120 {30k} 28-Mar-11 (No, 297-01370) : Apr-12
Reference Probe ERIDVE SH: 2328 A-Oct-10 (Mo, ER3-2328_Oel1d) | D11 o
DAEA { SN Taa 16-Fab-11 {No. DAE4-789_Feb11) Feb-12
| Secongary Standards | 1o Check Dats {in house) Sehaduled Check
HF generator HP BG48C | Us3g42U01700 4-Aug-93 {in house check Qot-09) In house check: Oct-11
Network Analyzer HP 8753 | US37390588 18-0et-01 (in houge check Ocl-10) In house check: Oct-11
Mamo Function iy Huge
Calibrated by Glaudio Leublar Laboratary Technician ’Q\@\A
| Bpproved by Katja Pokavic Technical H&iﬁgﬂr

issieed: April 13, 2011
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Glossary:
MNORMx,y, 2 sensitivity in free space
DCP diode compression point
GF crest factor (1/duly_cycle) of the RF signal
AB C modulation dependent linearization parameters
Palarization o retation around probe axis
Palarization % 4 ratation around an axis that is in the plane normal to probe axis (at measuremeant centar),

L&, & = 0is normal to probe axis

Connectar 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 1308-2005, " |IEEE Standard for calibration of electromagnetic field sensors and probes, exciuding
antennas, from 9 kHz to 40 GHZ", December 2005.

Methods Applied and Interpretation of Parameters:

MORMx, y.2: Asséssed for E-field polarization 8 = 0 for XY sensors and 8 = 90 for 2 sensor (f = 300 MHz in
TEM-cell; f = 1800 MHz: R22 waveguide),

WNORM(Tx vz = NORMx, v,z * frequency_response (see Freguency Respanse Chart),

DCPyxy.z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does nol depend on frequency nor media,

Axy.Z Bxy.z; Cxy.z, VRyy,2: A B, C are numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the
maximurm calibration range expressed in RMS voltage across the diode.

Spherical isotropy (30 deviation from fsotropy): in a locally homogeneous field realized using an open
waveguide satup,

Sansor Offsel. The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). Mo tolerance required.

Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).
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ER3DVE — SN:2509 Aprit 8, 2011

Probe ER3DV6

SN:2509

Manufactured: November 2, 2009
Calibrated: April 8, 2011

Calibrated for DASY/EASY Systems

{Note: non-compatible with DASY2 system!)
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ER3DVE-SMN: 2509

April 8, 2011

DASY/EASY - Parameters of Probe: ER3DV6 - SN:2509

Basic Calibration Parameters

Morm (uW {‘-.n".l'm]z}

DCP (mV)"

l

Modulation Calibration Parameters

[ uip Communication System Name

[ 10000 | oW

Sensor X Sensor Y Sensor Z Unc (k=2) |
2.01 1.57 2.04 $101% |
98.3 87.5 97 6 |
e | PAR A B c VR | Unc

: dB dB dg mV (k=2)
000 | x | o000 0.00 1.00 1248 | 427 %
Y | 0.00 0.00 1.00 114.0
Z | 000 0.00 100 | 1187 |

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%.

? Mumerical linsarization parameter; unceainty not required.

® Uncerainty is determined using the max. deviation from lnaar response applying reclangular distribution and is expressed for the square of the

fiekd value

Certificate No; ER3-2509_Apr11
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ER3DVE- SN:2509 April 8,2011

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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ER3DVE-5N:2509 April 8, 2011

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM,0" f=2500 MHz R22,0°
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Receiving Pattern (¢), $ = 90°

=600 MHz, TEM,90° f=2500 MHz,R22,90"

Tok A Tot X
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ERIDVE— SN:2509 April B, 2011

Receiving Pattern (¢), 9 = 0°
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Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)

Receiving Pattern (¢), 8 = 90°
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Uncertainty of Axial lsotropy Assessment: + 0.5% (k=2)
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ER3IDVE- SN:2509 April B, 2011

Dynamic Range f(E-field)
(TEM cell, f = 900 MHz)

Input Signal [ul]
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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ER3DVE— SM:2609

April 8, 2011

Deviation from Isotropy in Air
Error (¢, 9), f = 900 MHz

-1.0 -08 -08 -0.4

-02 0.0 0.2 0.4

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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ER3DVE- SN:2509

Aoril B, 2011

DASY/EASY - Parameters of Probe: ER3DV6 - SN:2509

Other Probe Parameters

Cerlificate Mo: ER3-2509 Apr11

Page 10 of 10

Sensor Arrangement Rectangular
Connectar Angle () 1115
Mechanical Surface Detection Made enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
. Tip Length 10 mm
Tip Diameter 8 mm
Frobe Tip to Sensor X Calibration Paint 2.5 mm
Probe Tip to Sensor Y Calibration Paint 2.5 mm
Proba Tip to Sensor £ Calibration Point 2.5 mm




