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Clignt

Calbration procedure(s)

Calibration procedure for E-field probes optimized for close near fisld

Calibration date: .mﬁ"lﬂi:m:;

Candilion of the csfibrated %em |0 Talerance

This calibration cedificate documents the raceabiity (o nationsd standsrds, which reslize tha physlcal unils of massuramants (S1)
Tha messuraments and the uncatairbes with confidence probabiity see gven on he Tallowing pages and are pan of the carlificas,

All calibrations berva besn conducied in e closad Isbaratory facility: anvirenment lemgaratura (22 £ 30 and humicity = F0%.

Calibration Equipment used (METE criticl for calibration)

Primary Slandsrds ID# Gal Date [Certificate Mo.) Schediled Calibration

Power mater E44198 GR412936874 1-Apr-08 (Mo, 217-00768) Apr0g

Power 3ars0r E44128 MY414053 7T 1-Apr0B (Mo, 217-0078E) PprB

Power sersor Edd 128 W41 488087 1-Apr-06 (Mo, 717-D07BE} Aprds

Reference 3 di Atlerualor SK: 35054 [3z) B-#ug-07 (ko 297-00715) fug-08

Refarcnoe 20 dB Attenuator SN: 55088 [20b) 31-Mar-0B (Mo, 217-00737) Apr0g

Refarence 30 dB Atienuator 5 58128 [30b) B-Augd7 (Mo, 217-007200 Bug-08

Refarence Probe ERI0VE Sh: 2328 20807 (No. ER3-2328_Octory Ciet-08

DAES | BN 654 24-Apr-D8 (Mo, DAES-S84_apr(i) Aprl

Somondary Starkdards | ima _ Chack Data (In housa) &cheduled Check

RF genaratar HP BG40 US3843004700 4-Au-88 [In house chack Oo-0T) In house chacic D09

Metwork Snalyzer HP BTS3E USATIs08a8 18-0z2-0r1 {in house check Ocl-07) In house chad D08
Marg Function Signadurs

Caltsated by KallaPolode Fachionl Mieicons éd),.&: ﬂ:’{//ﬁ; |

|

Issued: May 20, 2008

This cabbration corficabs shall not ba reproduced axcapl in full withaul writben appecval 011|19|Db0f-'l1@'p:
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Glossary:

MORMx,y,2 sensitivity in free space

pcP diode compression point

Paolarization p i rotation around probe axis

Polarization 4 & rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., & = 0 is normal to probe axis
Connector Angle  Information used in DASY system to align probe sensor X 1o the robol
coordinate system

Calibration is Performed According to the Following Standards:
a) IEEE Std 1309-2005, “ IEEE Standard for calibration of electromagnetic field sensors and
probes, excluding antennas, from 9 kHz to 40 GHz", December 2005.

Methods Applied and Interpretation of Parameters:

s NORMzx,y z: Assessed for E-field polarization 3 = 0 for XY sensors and & = 90 for £ sensor
(f = 800 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).

o NORM{Axy.z = NORMxy.2 " frequency_response (see Frequency Responss Chart).

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

« Spherical isotropy (30 deviation from isofrapy): In a locally homogenecus field realized
using an opan waveguide setup.

= Sensor Offset: The sensor offset corresponds to the offset of virtual measuremeant center
from the probe tip {on probe axis). No olerance required.

s Connector Angle: The angle is assessad using the informafion gained by determining the
NORMx (no uncertainty required).
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ER3DVE SN:2343 May 19, 2008

Probe ER3DV6

SN:2343

Manufactured: January 1, 2005
Last calibrated: June 25, 2007
Recalibrated: May 19, 2008

Calibrated for DASY Systems

{Mote: non-compatible with DASY2 systeml)
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DASY - Parameters of Probe: ER3DVE SN:2343

Sensitivity in Free Space [p‘u"a'{‘u"rm}z] Diode Compression”
MNormx 1.65 % 10.1 % (k=2) DCP X 95 my
Morm 1.59 + 10.1 % (k=2) DCPY 95 my/
MormZ 1.63 £10.1 % (k=2) DCPZ 86 m\

Frequency Correction

x 0.0

¥ 0.0

z 0.0
Sensor Offset (Proba Tip to Sensor Center)

X 2.5 mm

Y 2.5 mm

z 2.5 mm
Connector Angle 68 °

|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
fcorrﬁpunds to a coverage probability of approximately 95%.

* numancal Inoarizaton paramater: uncarlainky rol 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 (¢), 3 =0°

f = 600 MHz, TEM ifi110EXX f = 2500 MHz, WG R22

Receiving Pattern (¢), 9 = 90°

f= 600 MHz, TEM ifi110EXX f=2500 MHz, WG R22

o
|
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Receiving Pattern (¢), 8 = 0°
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Uncertainty of Axial Isotropy Assessment: 1 0.5% (k=2)
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Dynamic Range f(E-field)
(Waveguide R22, f= 1800 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Deviation from Isotropy in Air
Error (4, 8), f=900 MHz

Error [dB]
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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Certiicats No: H3-6101_May08

Calibration procedurafs)

cedure for H-field probes optimized for close near field

Calibration cate: ‘May 18, 2008

Condtion of e calibrated iten | I TOlErapce

This calibration corificate fosments the raceanility 12 national slandards, which realize the physcal s of measuraments (51)
Tha Mmaasiraments and e Lnoortairies with corSoance probabiity Bra givan on the folkewing pages and are part of the carificabs

Al calibrations have besn copductad in tha closad laborasony facisy: envicnmend tempenstung (22 + 31°C ana humidity < 70%

Calibration Equipment used [METE crifical for calibration)

Primary Standards [k Cail Date {Cerfficabes Ho. Schedulad Calbradon

Power maler E44188 GEATZIA8T 1-Apr-08 {Na, Z17-00TBE) AprLE

Power sensor 44734 MY414052TT 1=0pr-0 {Wao. 217-007THE) Apr-CE

Powar sensor E44 1240, Y4 14BE0ET 1-Apr-08 ko, F17-00TBE) Apr-L8

Redarenca 3 dB Atteraiator Sh: 55054 (3} B-Aug-07 (Mo, 21700715 Aug-08

Refananca 20 48 Allenusiar SN S80S (208) 31-Mar-08 (Ho. 217-007T8T) AprlE

Reforence 30 dB Altenustar SM: BE129 (300 8-Aug-0T (Mo, 297-00720) fusg-08

Refarence Prabe HIDVE Sh- 6182 2-0et-07 (Mo, H3-6182_0coT) Oet08

DAE4 SH: A5 24-Apr-D8 Mo D Ed-654_Ap0a) Apr-8

Sacondary [+ - Ghack Date (in house) Scheduled Ghack

HF ganaraior HE 86480 LS364ZL01700 4-Aug-9 (in housa chuck 007} In house check: Oc0d

Network Analyzar HP §753E ST Aa0805 1B-0ctH-01 in housa chedk Oct-07) In house chack: Dct-08
lane Furschion Signatura

Catibrated by: ot Pk Techrical Managet

R —— Y 2

issued: May 20, 2008

This calibration cerfificale shall nol be repsocuced #ozepl 0 full without witen appraval al e iahoratory
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Glossary:

NORMzx,y.Z sensilivity in free space

DCP diode compression point

Polarization p i rotation around probe axis

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

measuremeant center), i.e., % = 0 is normal to probe axis
Connector Angle  Information used in DASY system to align probe sensor X o the robot
coordinats system

Callbration is Performed According to the Following Standards:
a) |EEE Sid 1308-2005, " |IEEE Standard for calibration of electromagnetic field sensors and
probes, excluding antennas, from 8 kHz to 40 GHz", December 2005.

Methods Applied and Interpretation of Parameters:
s XY,Z a0afa2 Assessed for E-field polarization & = 90 for XY sensors and 8 =0for Z
sensor (f < 900 MHz in TEM-cell; f = 1800 MHz: R22 waveguide).

» X Y.Z{0_alata2= X.Y.Z_alala2" frequency_response (see Frequency Response Chart).

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

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

s Sensor Offset: The sensor offset corresponds to the offset of virtual measuremeant center
from the probe fip (on probe axis). No tolerance required.

s Connector Angle: The angle is assessed using the information gained by determining the
X_alataZ {no uncertainty required).
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Probe H3DV6

SN:6101

Manufactured: December 10, 2001
Last calibrated: July 25, 2007
Recalibrated: May 19, 2008

Calibrated for DASY Systems

{Mete: non-compatible with DASY2 system!)
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DASY - Parameters of Probe: H3DV6 SN:6101
Sensitivity in Free Space [A/m / ~(uV)]

a0 al a2
X 2.31BE-3 2.57T5E-5 -3.33BE-5 £ 5.1 % (k=2)
Y 2.820E-3 -T.302E-5 -5.136E-5 +5.1 % (k=2)
Z 2.981E-3 5.188E-5 2.B58E-6 + 5.1 % (k=2)

Diode Compression’

DCP X B4 mv/
DCP Y 84 mv
DCP Z 85 mYv
Sensor Offset {Probe Tip to Sensor Center)
b 3.0 mm
Y 3.0 mm
z 3.0 mm
Connector Angle 27 °

The rapnnnd uncn-nainty 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 lingarization paramates unoaraity not requrec
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Frequency Response of H-Field
(TEM-Cell:ifi110 EXX, Waveguide R22)
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Frequency response (normabized)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 3 =0°

f =600 MHz, TEM ifi110EXX f= 2500 MHz, WG R22

Receiving Pattern (¢), 3 = 90°

f= 600 MHz, TEM ifi110EXX f= 2500 MHz, WG R22
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Receiving Pattern (¢), 9 = 0°
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Uncertainty of Axial lsotropy Assessment: £ 0.5% (k=2)
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(H-field)
(Waveguide R22, f = 1800 MHz)
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|- XY cor ——Z

== Z corr
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0.0

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Deviation from Isotropy in Air
Error (¢, 8), f=900 MHz

Error [dB]

0
W-1.00--0.80 B -0.80--0.4l B -0E) =040 B-0A0-0E0 B-0.70-0D.00
B10.00-0.20 B{.20-0.40 D0.40-0.60 B0.50-0.60 BOED-1.00

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