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CALIBRAT:ON CERTIFiCATE

Object ER3DV6-SN:2476

Calibralron procedure(s) QA CAL-02.V8, QA CAL-2S.vG
Calibration procedure for E-field probes optimized for close near field
evaluations in air

calibration date: January 25, 2017

This calibration certificale docurrents the kaceabllity to nat ona standards, wh ch realize lhe physical un ts of measurements (Sl)

The measurements and the uncerta nties with confidence p.obability are given on the following pages and are pari ofthe certificate.

All ca ibrations have been conducted in the closed laboratory facility: environmenl lemperatuTe (22 t 3)'C and humid ty < 70%.

Calibration Equipment Lrsed (M&TE critical for calibration)

Primary Standards ID Cal Date(Celtr cate No) Scheduled Ca‖ brat on

Power meter NRP SN1 104778 06-Ap卜 16(No 217-02288′ 02289) Ap「17

Power sensor NRP-ZSl SN:103244 06-Ap「 16(No 217-02288) Ap「17

Power sensor NRP-291 SN:103245 06-Ap卜 16(No 217-02289) Ap「17

Reference 20 dB Attenuator SNI S5277(20x) 05-Ap卜 16(No 217-02293) Ap「17

ReFerence Probe ER3DV6 SN:2328 44‐ Oct 16(No ER3-2328_Oct1 6) 0_t17

DAE4 SN:789 14‐ Nov-16(No DAE4-789_Nov16) Nov 17

Secondary Standards ID Check Date“ n hOuse) Scheduled Check

Power meter Ezl4198 SN:GB41293874 06 Ao「 16(in house check」 un-16) ln house check: Jun-18

Power sensor E4412A SN:MY4,498087 06 Ap「 16(n houSe check」 un-16) ln house check: Jun 18

Power sensor Erl412A SNi 000440240 06-Apr‐ 16(n houSe check」 un-46) ln house check: Jun-18

RF Oenerator HP 8648C SNi US3642U01700 04-Auq-99(in house check Oun-16) ln house check: Jun-18

Netwo「k Analyzer HP 8753E SNi US37390585 18-Oct-04 1n houSe check Oc1 16) ln house check: Oct.17

Calibrated by:

Approved by:

Name

Jeton Kastrati

Katja Pokovic

Funcl on

Laboratory Technician

Technical Manager

This ca‖ brat on certficate sha‖ not be in fullwithout written of the

lssued: January 25, 2017
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Glossary:
NORMx,y,z
DCP
CF
A,B,C,D
Polarization e
Polarization S

Connector Angle
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sensitivity in free space
diode compression point
crest factor (1/duty_cycle) of the RF signal
modulation dependent linearization parameters

e rotation around probe axis
I rotation around an axis that is in the plane normal to probe axis (at measurement center),
i.e., $ = 0 is normal to probe axis
information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:
a) lEEE Std 1309-2005, " IEEE Standard for calibration of electromagnetic field sensors and probes, excluding

antennas, from I kHz to 40 GHz", December 2005
b) CTIA Test Plan for Hearing Aid Compatibility, Rev 3.0, November 2013

Methods Applied and lnterpretation of Parameters:
. NORMx,y,z: Assessed for E-field polarization S = 0 forXY sensors and S = 90 forZsensor (f< 900 NIHz in

TEM-cell; f > 1800 MHz: R22 waveguide).

. NORM(1x,y,z = NORMr,y,z * frequency_response (see Frequency Response Chart).

. DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

. PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

. Ax,y,z; Bx,y,z: Cx,y,z; Dx,y,z; VRx,y,z: A, B, C, D arc numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. yR is the maximum calibration range expressed in RMS voltage across the diode.

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

. Sensor Offsef: 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 NORMX (no
uncertainty required).
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ER3DV6-SN:2476 」anuatγ  25,2017

Probe ER3DV6

SN:2476

Manufactured:   March 31,2009
Ca‖ brated:      」anuary 25,2017

Calibrated for DASY/EASY Systems
(Notei non compaible wnh DASY2 system!)
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ER3DV6-SN:2476 」anuary 25,2017

DASY′EASY‐ Parameters of Probe:ER3DV6‐ SN:2476

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%.

B Numerical linearization parameter: uncertainty not required.t LJncertainty is determined using the max. devialion from linear response applying rectangular distribution and is expressed for the square ofthe
field value.

Basic Calibration Parameters
Sensor x Sensor Y Sensor z Unc (k=2)

Norm(μV/(V/m)2 189 166 216 ±101%
DCP(mV)° 994 994 1002

Modulation Calibration Parameters
U:D Communication System Name A

dB
B
dB、 /μV

C D
dB
VR
mV
unc
(k=2)

0 Cヽ ′́ X 00 10 000 1827 ±22%
Y 00 10 2071

Z 00 00 2261

10172‐

CAC
LTE―TDD(SC― FDMA,l RB,20 MHz,
QPSK)

X 814 782 291 921 1146 ±38%

Y 995 840 320 1362

Z 1079 303 1169
10173-
CAC

LTE‐TDD(SC‐ FDMA,l RB,20 MHz,
16 QAM)

X 856 791 297 948 1136 ±35%

Y 1027 842 320 1367

Z 1142 838 308 1184
10235‐

CAC
LTE‐TDD(SC‐ FDMA,l RB,10 MHz,
16-QAM)

X 834 291 948 1133 ±35%

Y 1040 846 322 1367

Z 1137 838 308 1182
40237-
CAC

LTE―TDD(SC― FDMA,l RB,10 MHz,
QPSK)

X 786 294 921 1147 ±35°/0

Y 982 836 318 1361

Z 1100 834 4181
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ER3DV6-SN:2476 」anuary 25,2017

Frequency RespOnse of E‐ Field
(TEMⅢ Ce‖ :ifil10 EXX,Waveguide:R22)
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Uncertainty of Frequency Response of E-field: t 6.30lo (k=2)
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ER3DV6-SN:2476 」anuary 25,2047

Receiving Pattern ($), $ = 0"

卜600 MHz,TEM,0° 卜2500 MHz,R22,0°

Receiving Pattern (0), S = 90o
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ER3DV6-SN:2476
」anuary 25,2017

Receiving Pattern (g), I = 0'
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Uncertainty of Axial lsotropy Assessment: t 0.5% (k=2)

Receiving Pattern (0), $ = 90o

R。 11・
]

□
600 1vlHz

」
1800 MHz

Uncertainty of Axial lsotropy Assessment: t 0.5% (k=2)

25∫:「]Hz

ご
己

』ｇ
〓Ш

□

ｏｏ ＭＨ
コ
2500 MHz

…

Certincate No:ER3-2476 」an4 7 Page 7 of10

置
２

８
」」ロ

‐ 、

一

―

イ
ー ―

―

_ C― r

“
調 Hz



ER3DV6-SN:2476 January 25,2017
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Uncertainty of Linearity Assessment: t 0.6% (k=2)
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ER3DV6-SN:2476 」anuary 25,2017

Deviation from lsotropy in Air
Error(0,3),f=900 MHz
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Uncertainty of Spherica:isotropy Assessment:± 26°/0(k=2)
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ER3DV6-SN:2476 」anua!γ 25,2017

DASYノEASY‐ Parameters of Probe:ER3DV6口 SN:2476

0ther Probe Parameters

Sensor Arrangement Rectangular

Connector Angle (") 202

Mechanical Surface Detection l\4ode enabled

Optical Surface Detection Mode disabled

Probe Overall Length 337 mm

Probe Body Diameter 10 mm

Tip Length 10 mm

Tip Diameter 3mm

Probe Tip to Sensor X Calibration Point 25mm

Probe Tip to Sensor Y Calibration Point 25mm

Probe Tip to Sensor Z Calibration Point 25mm

Certincate Nol ER3-2476_」 an17 Page 10 of 10




