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Caltvaron Equipment used (MATE cntical for calibration)

Prumary Standards 1D Cal Dt (Cantificate No ) Scheduled Calibration
Power meter E44188 GB41203874 20-Mar-12 (No. 217.01508) Ape-13
Power sensor E4412A MY4 1408087 20-Mar-12 (No. 217.01508) Apr-13
Raf 3 dB Anenustor SN S5054 (3¢} 27 Mar-12 (N0 217.01531) Apr-13

20 @8 Atteouator SN S5086 (200} 27-Mae-12 (No. 217.01524) Apr-13
Fstorance 30 d8 Altenuator SN: §5128 (300) 27-Mar-12 (No. 21701532) Apr-13
Rafersnce Probe ERIOVE SN: 2328 12:0et-12 (No. ER3.2328_Oct12) Oct-13
DAE4 SN TBS 18-Sep-12 (No. DAES-788_Sep12) Sep-13
Secondary Standards L8] Check Date (n housa) Scheduled Check
RF MP 8848C IS3642001700 A-Aug-09 (in house check Apr-11) I house chack: Apr. 13
Network Analyzer HP 8753E UISITI00S85 18-Oct-01 (in house check Oct-12) In howse chack: Oct-13

Functian
Calibrutad by
Approved by
Issued: March 18, 2013
This calbention cortficate shall nct be teprod: od excopt in ull wihout wrttan approvad of the leboratory
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Calibration Laboratory of s cher Kalib

Schmid & Partner Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzoriand Swiss Calibration Service

Accredited by the Swiss Accroditason Servics (SAS) Accraditation No.: SCS 108

The Swiss Accreditation Sorvice is one of the signatories to the EA

Multitatersl Agreement for the recognition of calibration certificates

Glossary:

NORMx.y .z sensitivity in free space

DCP diode comprassion point

CF crest factor (1/duty_cycle) of the RF signal

A B,C.D modulation depandant linearization parameters

Potarization ¢ o rotation around probe axis

Polarization 4 4 rotation around an axis that is in the plane normal to probe axis (at measurement center),

i.e., B =0 & normal to probe axis
Connector Angle infarmation used in DASY system to align probe sensor X (o the robot coordinate sysiem

Calibration is Performed According to the Following Standards:
a) IEEE Std 1309-2005, " IEEE Standard for calibration of electromagnatic field sensors and probes, excluding
antennas, from 9 kHz to 40 GHz", December 2005
b) CTIA Test Plan for Hearing Aid Compatibility, April 2010

Methods Applied and Interpretation of Parameters:
o NORMx,y,z: Assessed for E-field potarization 8 = 0 for XY sensors and 8 = 90 for Z sensor (f < 900 MHz in
TEM-cell; f > 1800 MHz: R22 waveguide)

o NORM(Nx.y,z = NORMx.y,2 * frequency_response (see Frequency Response Chart)

e DCPxy.z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (na uncertainty required). DCP does not depend on frequency nor media.

« PAR:PAR is the Peak to Average Ratio that i not calibrated but determinad based on the signal
characteristics

o Axy.z Bryz Cxy.z Dxyz VRxyz A B, C, D 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 maximum calibration range expressed in RMS voltage across the diode.

« Spherical isotropy (30 deviation from isotropy). in a locally homogenecus field realized using an open
waveguide setup.

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

o Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required),
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ER3DVE - SN:2342 March 15, 2013

Probe ER3DV6

SN:2343

Manufactured: December 14, 2004
Calibrated: March 15, 2013

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system)
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Report No.:

HCTA1307FM01 FCCID:

JYCP2050 Date of Issue: Jul.3, 2013
ER3DVE- SN:2343 March 15, 2013
DASY/EASY - Parameters of Probe: ER3DV6 - SN:2343
Basic Calibration Parameters
Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uVI(Vim)") 1,67 1.80 1.60 +101%
DCP (mV)" 7.7 295 99.6
Modulation Calibration Parameters
uio Communication System Name A ) c D VR Unc:
dB d8vVuv o8 mv (k=2)
0 cw X 0.0 0.0 1.0 000 | 1652 | 225%
¥ 0.0 0.0 1.0 196.2
Z 0.0 0.0 1.0 178.7
10011- | UMTS-FDD (WCDMA) X | 323 66.3 184 291 | 1330 | 07 %
CAA
Y | 318 66.1 18,3 116.1
z | 330 67.0 18.6 1435
10012- | JEEE 802 11b WiFi 2.4 GHz (DSSS, 1 X | 211 66.7 18.0 187 | 1358 | 20.7%
CM —
Y | 304 894 19.4 1786
z2 | 297 682 184 1471
10021- GSM-FDD (TDMA. GMSK) X 18.99 990 204 9.39 1003 2%
CAA
y | 18.04 99,3 289 1166
zZ | 2317 99.8 29.0 1189
10039- | COMAZ2000 (1xRTT, RC1) X | 484 06.7 193 | 457 | 1313 | 08%
CAA
Y | 468 €5.1 189 116.2
2| 480 66.9 181 1443 |
10081~ IEEE 802,11b WiFi 2.4 GHz (DSSS. 11 X 6.72 BOB 243 3.60 1209 4%
CAA Mbps)
y | 832 88 4 273 1493
Z | 857 83.9 248 137.9
10077- | [EEE B02.11g WIFI 2.4 GHz x| 1323 773 202 | 1100 | 1125 | #52%
CAA (DSSSIOFOM, 54 Mbps)
Y | 1356 TB7 30.0 1453
Z | 1324 76.8 282 139.2 ==
10081+ CDMAZ000 (1xRTT, RC3) X 394 658 186 3.97 1264 07%
CAA
y | 3 65.1 18.3 1134
2| 398 663 18.7 1418
10100- | LTE-FDD (SC-FDMA. 100% RB, 20 X | 681 69.0 210 567 | 1439 | 25%
CAA MHz, QPSK)
Y | 857 68.1 204 128.6
Z | 818 66.5 183 1154
70108- | LTE-FDD (SC-FDMA, 100% RB, 10 X | 666 685 208 | 580 | 1424 | 225%
CAA MHz. QPSK)
Y | 648 67.7 20.3 1268
Z | 807 66.2 19.2 1143
70110- | LTE-FDD (SCFDMA, 100% RB. SMHz, | X | €31 67.8 205 576 | 1391 | 22%
CAA QPSK)
Y | 615 67.2 20.1 124.0
zZ| 578 658 19.1 112.0
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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 lo a coverage
probability of approximately 95%

¥ Numarical Iingartzation parameter. uncentanty not reguired
Unceramty s Setermined using the max. devation from lnsat response applying rectangular distnbution and = expressed for Ihe square of the
Neld vaiue
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

response (normalized)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 9 =0°

=600 MHz, TEM,0” f=2500 MHz R22,0°
-2 ' ®
of X Y 2 Tot : T .3

Receiving Pattern (¢), 9 = 90°

=600 MHz, TEM 90° f=2500 MHz R22,90°
o { 0.
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Receiving Pattern (¢), 3 = 0°
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Uncertainty of Axial Isotropy 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(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 (¢, 9), f = 900 MHz
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: ER3DV6 - SN:2343

Other Probe Parameters

[ Sensor Amangement Reclangular
[ Connector Angle () 56.4 |
i Mechanical Surface Detection Mode enabled |
i“_éafnr;ﬂl’ ‘Surface Detection Mode disabled
[Probe Overall Length | 337 mm |
T—Pmody Diameter ‘ 10 mm
mngm i 10 mm |
Tip Diameter ~ Bmm |
[ Probe Tip to Sensor X Calibration Point — 25mm |
Probe Tip 1o Sensor Y Calibration Paint = = T 25mm |
Eﬁr_&mrsienso( Z Calibration Point = }?;VE
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