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Calibration Laboratory of AT,
Schmid & Partner ﬁﬁ“‘“:"f’ﬁ*; iyl
Engineering AG Tt Servizio pvizzerc di loratia
Zoughaussirasse 43, 8004 Zurich, Switredand -e%ﬁ‘:af Swins Calibvation Service
Accrediled by the Swes Accredinbon Service (SAS) Accreditation Na.: SCS 108
The Swiss Accreditation Service is one of the signatories io the EA
Muitilateral Agroomant for the recognition of calibration cartificates
cient  HCT [Dymstec) Cerificats Mo: EF3-4034_Jani14
CALIBRATION CERTIFICATE |
= —
Objeci EF3DV3 - SN:4034
Calibrabon procedunes) QA CAL-02.58, Q,ﬁ._cﬂ.r-fﬁmﬁ_ » - el
Calibration procedure for E-field probes optimized for close near field
il e, ‘ ; s ' )
Calitraben date January 6, 2014

This calwmtion comBcate documaenis the tracaability to natienal standards, wiich mealize the physical units ol measurements (S1)
Th maasuromonts and iho unc with conlid probabdity nre grean on iha following pages ard ane pan of the certificae

All calbrations have Deen condociad in the clossd laboratory Faciily: ervironmenl temperaturs (22 + 31'C and humidity < 70%

Caliration Eguipmert used [METE critical for calibeation)

Primary Slandamds [[¥] Cal Dats [Cerdificals Mo | Echadiled Calibraban
Powar metor E44108 GBA1203874 04-An-13 (No. 217-01733) Ape-14
Pawer sonsor E44124 B4 1408087 D4-Agr-13 (Mo, 217-01733) Apr-14
Bederence 3 4B Alenuator SN: 55054 [3¢) D4-Aga-13 (No. 217-01737) Ape-14
Aeforonce 20 o8 Abenuaiod 5N S5ITT (20 Od-Ape-13 (No. 217-0172385) Apr-1d
Relererice 30 00 Aienualer | SN 55120 (30b) £4-Agd-13 (No. 217-01738) Aprtd
Refornrice Probe ER3OVE | SN 2328 10-0ct:13 (Mo, ERZZI28_Da113) oo |
OAE4 SN: 769 15-May-13 (Mo, DAE4-785_May13) | May-14
| Secondacy Stanards o Check Date (in housa) Scheduled Check
AF generator HP BG45C LIS38420801700 4-Aus- 09 [1m house chack Apr-13] In feuse check: Ape-15
Hetwrk Antyzer HP 87508 | US3T200585 18-0c3-01 {in house check Oct-13) In housa check: Ocl-14
Mame Function Signaiune
Calibated by Jialja Pracvie i

Approved by, Nints Huster

Issumnt: Jorusary T, 2014

This calibration cendicate shall not e reproduces except in full without wiitten approval of the ksbonatory,
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Feb.26, 2014

Calibration Laboratory of

Schweizarischer Kalibrierdianst

Schmid & Partner g Service suisse d'#Malonnage

Engineering AG g Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Turich, Switzoriand Swiss Calibration Service
Accredited Dy e Swas Accrediason Service (SAS) Accreditation No.; SCS 108
The 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
CF crast factor (1/duty_cycle) of the RF signal
ABCD modulation dependent inearization parameters
Polarization ¢ @ rotaticn around probe axis
Polarization & & ratation arpund an axis that i in the plane normal 1o probe axis (at measurement center),

Le., § =0 is normal to probe axis

Connector Angle information used in DASY system o align probe sensor X 10 the robot coordinate system

Calibration is Performed According to the Following Standards:
a) [EEE Std 1308-2005, * IEEE Standard for calibration of electromagnaetic field sensors and probes, axcluding
antennas, from 9 kHz to 40 GHZ", December 2005
b} CTIA Test Plan for Hearing Ald Compatibility, Apeil 2010,

Mathuds Applied and Interpretation of Parameters:
NORMx, .z Assessed for E-field polarization § = 0 for XY sensors and 5 = 90 for Z sensor (f < 900 MHz in
TEM-call; f> 1800 MHz: R22 waveguide)

& NORM[fx v,z = NORMx, .z * frequency _response (see Frequency Response Chart)

s DCPyy.x DCP are numencal linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainy required). DCP does nod depend on frequency nor media

*  PAR:PAR is the Peak lo Average Ratio that is not calibrated but determined based on the signal
characieristics

o Axpr Bx .z Cxy.z Dxyz VRx .z A, B, C, D are numearical lingarization paramelers assessed based on
the data of power sweep for spacific modulation signal. The parameters do not depend en frequency nor
media. VR is the maximum calibration range expressed in RMS woltage across the diode.

+ Sphercal isatropy (30 deviation from isolropy): in a locally homogeneous feld realized using an open
waveqguide setup,

s Sensor Offset; The sensor offset corresponds 1o the offset of virual measurement canter from the probe tip
{on probe axis). No lolerance required.

« Coanecior Angle: The angle i assessed using the information gained by determining the NORMx (no
uncertainty required).
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EFADVT < SN:4004 danuary G, 2014

Probe EF3DV3

SN:4034

Manufactured:  August 22, 2013
Calibrated: January 6, 2014

Calibrated for DASY/EASY Systems

(Mota: non-compatible with DASY2 sysiem!)
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Date of Issue: Feb.26, 2014

.
FCCID: JYC78

Report No.: HCT-A-1402-F007

EF3DVI- SN:4034 Janunny 6, 2014

DASY/EASY - Parameters of Probe: EF3DV3 - SN:4034

Basic Calibration Parameters
R Sensor X | Sensor Y | Sonsor I Une (k=2)
Noem (uViVim[) 0.04 I 0.78 | 1.36 £ 10.1 %
DCP (mV) 96.3 | _958 I 848
Modulation Calibration Parameters
o Communication Systam Nama A B C o VR Une
] dB dBvuv dB my {k=2)
0 | cw X 00 | oo 10 | 000 | 1468 | 3B %
| ¥ | 00 0.0 10 TR0
' 2| 00 | 00 | 10 | A0 2

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 cormesponds to a coverage

probability of approximately 95%.

* Mumerncal lnsanzation parmmeton wcartainty not rguined
! Uncoriaey 15 dobermirad umirg thun mas ceaadion T er esponss sl rectanguiar distributeon and = axpressed for the sguare of The

Fiald valun
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EF30VI- SNi4004 January 6, 2014
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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EF30V3= SN-4034 January 6, 2014
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM,0° f=1800 MHz R22,0°
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Receiving Pattern (¢), 9 = 90°
=600 MHz, TEM,90° f=1800 MHz R22 80°
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EF30V3- SN4034 Jdanuary 6, 2014
Receiving Pattern (¢), 9 =0°
E
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Uncertainty of Axial lsotropy Assessment: £ 0.5% (k=2)
Receiving Pattern (¢), 9 = 90°
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Uncertainty of Axial Isotropy Assessment: £0.5% (k=2)
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EF30V3- SH:4034 January &, 2014
Dynamic Range f(E-field)
(TEM cell , f = 900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2
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Deviation from Isotropy in Air
Error (&, &), f= 900 MHz
-0 084 08 04 02 00 D02 D4 0B 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2
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EF30V3- SM:4034 Jdanuary 6, 2014

DASY/EASY - Parameters of Probe: EF3DV3 - SN:4034

Other Probe Parameters

Sensor Arrangement Rectangular |
Connector AngE:T} 5.8 I
"Mechanical Surface Detection Mode anablad

Optical Surface Detection Mode - | disabled

Probe Overall Length 337 mm

Probe Body Diameter il “1Z2mm

Tip Langth 25 mm
“Tip Diamaler I 4 mm

Probe Tip to Sensor X Calibration Point [ 1.5 mm
Proba Tip to Sensor Y Calibration Point | 1.5 mm

Frobe Tip to Sensor Z Calibration Point I 1.5 mm
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EFI0VI- SN-a034 January B; 2014
Appendix A
Calibration Parameters for 3-4 GHz
. [ SansorX Sensor Y Sensor £ ~Unc (k=2j
| Morm {pvitdimp') 1.08 081 1.52 +10.1 %
| DEP {mv)" 96.3 958 | 948

Calibration Parameters for 5-6 GHz
[ Sensor X Sensor ¥ SensorZ | Unc (k=2)
| Morm {pVitvimy T 1.20 0.99 | 1.73 +10.1 %
| DCP (mV}" 963 93.8 l 248

The reported uncertainty of measurement is stated as the standard uncertainty of measuremeant

multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage

probability of approximately 85%.
* Numprical Enearization paramgtor; uncortamty nof neguind
* Calibemtion procadurn for (requencies pbowe 3 GHz s pancling aceradiatan
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