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Test Equipment
SAR1 Lab
Instrument description Supplier / Model Serial No. Calibration | Calibration
Manufacturer (date) Due (date)
Robot Staubli TX90 FLsGaMALCI NIA NIA
Software SPEAG DASY52 52.8.8(1222) N/A N/A N/A
Test Arch SPEAG SD HAC P01 BB 1142 N/A N/A
Device Holder SPEAG SD HAC HO01 CA N/A N/A N/A
Dipole Holder SPEAG SD HAC D01BA N/A N/A N/A
Data Acquisition Electronics SPEAG DAE4 1265 2016/05/11 2019/05/11
HAC E-Field Probe SPEAG ER3DV6 2490 2014/03/11 2017/03/11
835 MHz Dipole SPEAG CD835V3 1160 2014/03/13 2017/03/13
1880 MHz Dipole SPEAG CD1880V3 1144 2014/03/13 2017/03/13
Directional coupler Werlatone C6529 11249 N/A N/A
RF Amplifier Vectawave VTL5400 N/A N/A N/A
Synthesized CW Generator Agilent 8371213 US37101255 N/A N/A
Power Meter Agilent E4419B MY45101996 2015/09/22 2018/09/22
Power Sensor Agilent E9300A MY41498484 2015/11/17 2018/11/17
Power Sensor Agilent E9300A MY41498492 2015/11/17 2018/11/17
Radio Communication Tester Rhode & Schwarz CMU 200 105249 2015/06 2018/06
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Equipment Calibration/Performance Documents:

Attached:

HAC Probe ER3DV6 Calibration Report
835 MHz Dipole Calibration Report
1880 MHz Dipole Calibration Report
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Calibration Laboratory of

] ._“" x‘:}* r, s Schesalzarschar Kallbrierdienst
Sthrrll_d & I?artgﬁgr ——— c Servios sulsse d'étalomnage
ngineanng = = Sarvizio svizzero di taratura
ZFaughausstrasse 43, 8004 Zurich, Switzarland ‘f:{ﬁ":,;f S Swiss Calibration Service
Accredited by 1he Swiss Accrediiation Sanvie [SAS) Accradimtion Me.: SCS 108

The Swiss Acoreditation Service ks one of the signataries to the E&
Multilsteral Agrasment far the recognition of callbration carlificates

crent  Cetecom USA Cartiicans No; ER3-2490 Mar14

|CALIBRATION CERTIFICATE

Object ER3IDVE - SN:2450

Caliration procedurs|s) QA CAL-02.v8, QA CAL-25.vE
Calikration procedure for E-field probes optimized for close near field
evaluations in air

Calisratian date: March 1 11 2014

This calibratian cerlificate documnents the taceabiliy to national standards, which reaiize the physical units of measurements (S1).
Thea meapsuremanis and fhe uncarainties wih confidence probabiity are given an the fallowing pages and ana pait of Tis carilicate

Al calibrations have bean conductad in the dosed laborabany faciity: smvronment temperatuns (22 = 3)°C and humidity < T0%

Calibration Equipmant usad (MATE crtical for calibratian)

Primary Slandards 1 Cal Dare (Cartificate Ho.) Stheduled Calivralion ]
Power meler E44198 GE4121ET Cd-far-13 (Mo, 217-01733) Ap-14
| Prower sensor E44124 | mvarase0nr (-Agr-13 (Mo, 217-01733) Apr-14
_Haran;rm 1 di Atteruator S 58054 (3c) Qd-Apr-13 (Mo, 21704737 Apr-14
Raferencs 20 dB At har G SEETT (200 Q-Apr-13 (Mo, 217-0735) Apr-14
Raferenoe 30 dB Athanuatar SH: 561248 (30b) Dd-Apr-13 (Mo, 217-01738) Apr-14
Referencs Probe ER3DVE 5H: 2328 10-0c8-13 (Mo, ER3-Z328 Dot 3) Oct-14
OAE4 SH: TE | A5-8ay-13 (Mo, DAES-TE8_May13) Pekry-14
Sapondary Standanss: [I] Chesch Drater (jr houess) Schaduled Check
RF genaralor HP BE480 LIS 35421001 T A-Aug-98 (in house check Apr-13} In howsa check: Apr-16
Mebanrk Ansibyzer HP 8TS3E LIS 3730605 AB-De-01 (i housa check Oct-13) In house chack: Dd-14
Mams Function Signatura

| Calbrated by |erasEFNaoug Laboratory Tachnician

Q%-im.. &l e

e

e
Appronoed by Fatja Poko Technical Marsger
: _Le—z

tssued: March 12, 2014

Thie calBraan certficmia shall nod ha reparchirad aveapt in bl wilbak switban spnreal of this lskacsinn

Carfificate Mo: ER3-24B80_Mar14 Page 1af 10
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Calibration Laboratory of {%; g Schwsizsrischer Kalibrierdienst
Schmid & Parlner nﬁ ‘3? c Service suisse d'Gtalonnage
Engineering AG g Servizio svizzers di taratura
Zoughausstrasse 43, 2004 Zurich, Switssrkand e S swiss Callbration Service
it
Atradited by the Swiss Accreditabon Servica (SAS) Accreditation No.: SCS 108
Tha Swiss Accraditation Servics is one of the signataries to the EA
MuMilateral Agreement for the recognition of calibration certificaies
Glossary:
NORM:x,y.z sansltivity in free space
DCP diode compression paint
CF crest factar [1/duty_cycle) of the RF signal
ABCD modulation dependent linearization parametars
Falarization ¢ o rotation around probe axis
Polarization & 4 redation around an axis that is in the plane normal toprobe axis (at measurement center),
Le., 8 =005 nomal to probe axis
Connecior Angle information wsed in DASY system o align probe sensor X to the robot cocrdinate system

Calibration is Performed According to the Following Standards:
a) IEEE S1d 1308-2005, * |EEE Standard for calibration of electromagnetiz field sensors and probes, sxcheding
antennas, fram 9 kHz 1o 40 GHz", December 2005
b) CTIA Test Plan for Hearing Aid Compatibility, April 2010,

Methods Applied and Interpretation of Parameters:
«  NORMyy, 2 Assessed for E-field polarization & = 0 for XY zensors anc § = 90 for Z sensor (f < 900 MHz in
TEM-call; T = 1800 MHz: R22 waveguide).

«  NORMxy.z = NORMxy.z * frequency_responae (see Frequency Response Chart).

«  DCPx w2 DCP are numerical linearization parameters assessed based on the data of power sweep with OW
signal (no uncestainty 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

¢  Axyz Bxyz Ceyz Dxyz VRxyz A B, C Dare numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal, The parameters do not depend on fraquancy nor
rmedia. ViR is the maximum calibration range expressad in RMS voltage across the dicda.

= Sphevical izotropy (30 devialion from isedropy): n a bocally homogeneous fiald realized using an open
wavegulde sabup.

+  Sansor Offset: Tha sensor offset cormesponds 1o the offset of virual measurement center from the probe tip
[on probe axis). Mo tolerance required.

+  Connector Angle: The angle is assessed using the mformation gaimed by determining the NORMx (no
uncertainty required).

Cartificate Mo: ER3-24890_Mar14 Fage 2 af 10
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FCC ID: P46-UMX35INT

ER30VEG — SMW:2480 March 11, 2014

Probe ER3DVG6

SN:2490

Manufactured: May 12, 2009
Calibrated: March 11, 2014

Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASY2 syatem!)

Cartificate No: ER3-2490_Mari+ Fage 3 of 10
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ERIDVE- SM:2490 March 11, 2014

DASY/EASY - Parameters of Probe: ER3DV6 - SN:2490

Basic Calibration Parameters

Sensor X Sensor Y Sensor £ Une (k=2)
Marm ;uw_gwmfz 1 1.97 173 1.80 * 101 %
OCP (my) 8.1 90.2 a7.8

Modulation Calibration Parameters

uiD Communication System Name A B [ D VR Unc®
dB dB v dBE my (k=2)
@ oW X 0.0 0.0 10 0.00 1842 | $35%
¥ 0.0 0.0 1.0 2131
] 0.0 0.0 1.0 2105
10011- UMTS-FOD (WCDMA) X 314 658 1B8.2 FIE a2 | 7%
CAB
¥ 3,20 68.2 1B8.2 126.9
| Z | 314 656 17.7 125.2
| 10021 | GSM-FDD (TOMA, GMSK) X | 2474 9.4 289 | 999 | 134 | £25%
DAE |
b 23,30 994 28,4 1481
F 2215 9.4 28.8 a7.4
1:;:3‘&351- COMAZDDO [1:RTT, RCY) i 4,22 &7.4 19,7 387 | 1404 H1 8 %
i 3.98 661 18.7 125.8
2| 3 BES 182 | 1228 |
10169 LTE-FDOD {SC-FOMA, 1 RE, 20 MHz, x 5 55 Bl 4 M1 5.73 1468 | =22%
CAE GFSK)
B v | 524 7.0 0.0 1234
z 5.16 BE.3 19.4 1204
10172- LTE-TDD {SC-FDOMA, 1 RE, 20 MHz, * 45.02 a5.5 36T a1 1353 23.5%
CAB QIPSEK) }
¥ | B8.60 763 265 104.8
Z | BE6 TE.5 2771 1027
10175 LTE-FOD (SC-FDMA, 1RB, 10 MHz. ¥ 559 6.4 21.1 5.72 1474 2.2 %
CAR QPSK) 1
il 524 G7.0 20.0 1228
z 516 (k] 19.4 119.8

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which fer a normal distribution cormesponds to a coverage
probability of approximately 95%.

¥ Numerical linearization paramaler unoananty nol mouirsd
F Uncamainty s determinad wsing the max. deviation from insar responss applying rectangular distribution and & axprassad for the square of the
figld value.

Cerificate Mo: ERS-2450_Mari4 Page 4 af 10
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FCC ID: P46-UMX35INT

ER3OVE- SM-2490 March 11, 2014

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

1.5

12{ SU— e
= "

Frequency response (hormalized)

o 500 0o 1500 2000 2300 2000
f [MHz]

fETiT_l&‘] R:%LLI TEH!I:QI'Tr Eﬂ!igt“:'

Uncertainty of Frequency Response of E-fleld: £ 6.3% (k=2)

Ceartificate No: ER3-24%0_Mar14 Page & of 10
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FCC ID: P46-UMX35INT

ER30VE- Sh:2480 March 11, 2014

Receiving Pattern (¢), 9 =0°

=600 MHz, TEM,0° f=2500 MHz,R22,0°
;- A @
o X 3 : o x v z

Receiving Pattern (¢), 9 = 90°

f=600 MHz TEM.90° f=2500 MHz,R22,90°
© 1 Q.. *
Ta 5 v : T % v :

Certificate No: ERG-2490 Mar14 Page € of 10
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ER3DNE- SM-2490

Errar [dE]

Error [dB]
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March 11, 2014

Receiving Pattern (¢), 3 =0°
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
Receiving Pattern (¢), 9 = 90°
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Uncertainty of Axlal |Isotropy Assessment: £ (.5% (k=2)
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Cartificate Mo: ER3-2490_Mari4

Page 7 of 10
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March 11, 2014

ERZDOVE— SH-24a0
Dynamic Range f(E-field)
(TEM cell , f = 900 MHz)
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Cortificate Mo: ER3-2490_Mar14

—1
10 10 109
E todal [Wim]
*] L®]
aot compensated comparased

Uncertainty of Linearity Assesemant: & 0.8% (k=32)

Page B of 10
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ERIDVE— SM:2490 March 11, 2014

Deviation from Isotropy in Air
Error (4, ), f = 900 MHz

-0 -04 -06 -0.4 -DZ 0O ©02 04 08 OB 1.0

Uncertainty of Spherical |sotropy Assessment: £2,6% (k=2)

Cerificate Mo: ER3-2450_Mar14 Page 9 of 10
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ERIDWVE— Sh:2480 March 11, 2014

DASY/EASY - Parameters of Probe: ER3DV6 - SN:2490

Other Probe Parameters

Sensor Arrangement Rectangular
Connectar Angle (") 14.6
Mechanical Surface Detection Mode enabled
mgca Detection Moda " disabled
“Probe Overall Length ) ] 337 mm
| Praba Body Diameter 10 mirm
Tip Length T 10mm |
Tip Diameter B & mm
Prabe Tip to Sensor X Calibration Point 2.5 mm
| Probe Tip to Sensor Y Calibration Point 2.5 mmy
Prabe Tip o Sensor Z Calibration Paint 2.5 mny

GCorificate Mo: ER3-2490_Mar14 Page 10 of 10
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Calibration Laboratory of
Schmid & Pariner

Engineering AG
Zgughaussirasse 43, 8004 Zurich, Switzerland

& Schweizerischer Kalibrierdienst
C Service suisse d'étalonnage
Servizio svizeero di taratura
Swias Calibration Service

Accredited by the Swiss Accraditation Sarvia (5A5) Accreditation No: SCS 108
The Swiss Accreditation Service s one of the signatorles fo the EA
Multilateral Agreement for the recognition of calibration certificates

Ciient  Cetecom USA Certifizate o: CDB35V3-1160_Mar14
CALIBRATION CERTIFICATE

Objact CDE35V3 - SN: 1160

Caliseation procadurais) A CAL-20.v6
Calibration procedure for dipoles in air

Calioration date: March 13, 2014

This calibration cerificale docurnants the taceabiity 1o nalional standards, which realize e phyaical unilz of measurements (5]
The measwemeants and the uncerlamnlies with confidence prabability ane givan on ha following paeges and ana part af 1ha centificale

All calibrations have béen conduched in the dosed laboratary lealily. ermironment lempearalune (22 £ 317°C and humidty = 705,

Calibration Equiprment used (M&TE crilica for calibralion)

Prirnary Standasds D ¥ Cal Data (Carticata No.) . Scheduad Calbration

Powar meter EPM-4424, GEITAB0T4 (5-0ct-13 [Mo, 217-01827) Cct-14

Poaar sansor HP B4B1A LISA™ 252 7TR3 0800113 (Mo, 217-01827) Cet-14d

Poaar sansor HP BLR1A M4 EET 0800113 (Mo, 217-01828)] Oet-14

Ratarance 10 48 Attaruator SN 50472 (10g) (=hpr-13 (Mo, 217-01731) Agr-14

Probe ER3IDVE SN 73365 30-Dec-13 (Mo, ER3-2336_Dec1d Desc-14

Frobe H30WE She S A-Dec-13 (Mo, HE-G06S_Deald) Desc-14

DAE4 SN 13-5ap-13 {Mo. DAE4-TA1_Sep1d) Sep-14

Secondary Standesds e Check Daba (in house) Schaduled Chack

Powar meter Agilent 42198 SN GBA242019 0a-0ct-08 (in house check Ocl-13 In house chack: Oct-15

Powar sansar HP E44124 She WY 41485277 01-Apr-06 [in house check Ocl-13 In house check: Oct-15

Powar sansar HP B4E2A SNt US37285567 0E-0ct-08 (in house check Ocl13 In house check: Oct-16

Mabtwork Analyzer HP BFS3E US3m380535 18-0ct-01 (in house check Ocl13 In house check: Oct-14

RF paneratar RAS SMT-08 SN £322631011 27-Aug-12 {in housa check Q=13 In house check: Dc-16
Horme Funetion Signaturs

Calibraied by: Iz EHN gL Lagonatony Tachnician

Approved by Fin Bomioit Dputy Technical Manager f‘fiz / ; :
RO

Isguad: March 14, 2014

Thiz cafibration cedificate shall not ba repoduced axcept in full withoul wiitlen approval of the kaboratory,

Cerificate No: CD835V3-1180_Mar14 Page 1 of 5
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ca”b'_'ﬂ“‘-"" Laboratory of ‘_\::‘\"_i_f_,:’:,» S Schwelzerischer Kalibrierdienst
Schmid & Partner iﬁ%ﬁ ¢ Service suisse détalonnage
Engineering AG b Servizio svizzers oi laratura
Zoughausstrassa 43, BO04 Zurich, Switzerand i,,ﬁf S Swiss Calibration Serice
Accradied by tha Swiss Accredtation Servos (SAS) Accreditation Mo.: SCS 108

The Swiss Accreditation Service is one of the signataries to the EA
Multilateral Agreement for the recogniticn of callbration certificates

References

[1] ANS|-CB3.19-2011
American Mational Standard, Methode of Measurement of Compatibiliy betwean Wireless Communications
Devices and Hearing Aids,

Methods Applied and Interpretation of Parameters:

»  Coordinate Systern: y-axisis in the direction of the dipele arms. z-axis is from the basis of the antenna
(mounted on the table) towards its feed point betwean the two dipole arms, x-axis i normal lo the other axes.
In coincidance with the statdards [1], the measurement planes (probe sensor canter) are selected to be at a
distance of 15 mm above te top metal edge of the dipole ams,

= Measuremen! Conditions: urther details are available from the hardoepies at the end of the corificate, Al
figures stated in the cerificate are valid at the frequency indicated. The forward power 1o the dipole connactor
is set with a calibrated power meter connected and monitored with an auxiliary power meter connected 1o a
directional coupler, While tw dipole under test is connected, the forwerd power is adjusted 1o the same lavel,

*  Anfenna Posifioning: The dipole is mounted on a HAC Test Arch phantom using the matching dipole
positioner with the arms horizontal and the feeding cable coming from the floor. The measurements are
performed in a shielded rosm with absorbers around the setup to reduce the reflections.

Itis verified before the mounting of the dipole under the Test Arch phantomn, that its arma are perfectly in a
line. It is installed on the HAC dipole positioner with its arms parallel balow the dislectric reference wire and
able to move elastically in vertical direction without changing its relative position to the fop center of the Test
Arch phantomn. The vertica distance to the probe is adjusted after dipdle mounting with a DASYS Surface
Check job. Before the messurement, the distance between phantom sudace and probe tip is verified. The
proper measuremeant distance is selectad by choosing the matching section of the HAC Test Arch phantam
with the proper device reference point (upper surface of the dipola) and the matching grid reference point {tip
of the probe) considaring the probe sensor offsat. The vertical distance to the probe is essential for the
BOCUrACY,

+  Fead Point Impedance and Return Logs: These parameters are measurad using a HP 8753E Vector Netwaork
Analyzer. The impedance & specified at tha SMA connector of the dipale. The influence of reflections was
eliminating by applying the averaging function while moving the dipolein the air, at least T0cm away from any
ohslacles,

¢ E-fieid dhstribution: E field is measured in the x-y-plane with an isotropc ER3D-feld probe with 100 mW
forward power to the anterna fead point. In accordance with [1], the scan area is 20mm wide, its langth
exceeds the dipole arm lergth (180 or 20mm). The sensor center Is 15 mm (in z) above tha metal top of the
dipole arms. Two 30 maxima are available near the end af the dipole arms. Assuming the dipole arms are
perfectly in one ling, the average of these two maxima (in subgrid 2 ard subgrid 8) ks determined to
compensate for any non-parallelity to the measurement plane as weall as the sensor displacement. Tha E-fisld
value stated as calibration value represents the maximum of the interpolated 3D-E-field, in the plane above
the dipole surface,

The reported uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the
coverages factor k-2, which for a rormal distribution corresponds to a coverage probability of approsimately 55%,

Canificate No: GDB35W3-1160_Marid Page 2of 5
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Measurement Conditions

DABY system configuration, as far as not given on page 1.
DASY Version [ASYS V52.8.7
Phantom HAC Test Arch
g:t::rca Dipole Top - Probe 15mm
Scan resolution dx, dy = 5 mm
Frequency 835 MHz = 1 MHz
Input power drift < 0.05 dB

Maximum Field values at 835 MHz

E-field 15 mm above dipole surface condition Interpolated maximum

Masdirnurn measured above high end 100 mW input power 1072V m

Maximum measurad above low end 100 mW input power 1068V /m

Averaged maximum above arm 100 mW input power 107.0 V/im £ 12.8 %% (k=2)
Appendix

Antenna Parameters

Frequency Return Loss Impedance

80D MHz 16.8 dB 422 (3 -108 0
B35 MHz 269 dB 5040 4+45j0
200 MHz 16.2 dB B0 -155(Q
950 MHz 19.9 dB 43102+ 650
260 MHz 16.1 dB 4890 + 156 j2

3.2 Antenna Design and Handling

The calibration dipoka has a symmairic geometry with & built-in two stub matching network, which leads fo the
enhanced bandwidth.

The dipole is built of standard semirigid coaxial cable. The internal matching line is opan ended. The antenna is
theretfore open for DC signals.

Do not apply force to dipole arms, as they are liable to bend. The soldered connections near the feedpoint may be
damaged. After exceasive mechanical stress or overheating, check the impedance charactaristics to ensure that the
intarmal matching network is rot affected.

After long term use with 40W radiated power, only & slight warming of the dipole near the feedpoint can be measurad,

Certificate Mo: CDBISVI-1160_Mar14 Page 3of 5
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Impedance Measurement Plot
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Cerificate Mo: CDE3EV3-1160_Marid

Page aaf &
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DASYS E-field Result

Date: 13,03.2014

Test Laboratory: SFEAG Lab2

DUT: HAC-Dipole 835 MHz; Type: CDEISV3; Serial: CDE35V3 - SN: 1160
Communication Sysiem: UL 0 - CW; Frequency: 835 MHz

Medium parameters used: ¢ = (0 5/m,. g, = 1; p= 1000 kt:-'rn."'

Phantam section: KF Section

Measurement Standard: DASY S (IEEETEC/AMNSI CH3, 19-2007)

DASY 52 Conliguration:

®  Probe: ER3DVHG - SN2336; ConwF(1, 1, 1); Calibrated: 30,12.2013;

*  Sensor-Swrface: (Fix Surfsce)

*  Electronics: DAES Sn781; Calibrated: 13.0%9.2013

= Phantom; HAC Test Arch with AMCC: Type: SD HAC PN BA; Senal: 1070
-

DASYS2 52.8.1137); SEMCAD X 14.6.10(7164)

Dipole E-Field mweasurement @ 835 HzE-Scan - B35MHz d=15mm/Hearing Ald Compatibility Test (41x3461x1):
Interpolated grid: dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, =6,3 mm

Reference Value = 123.5 Vim; Power Drift = 0002 dB

PMR not calibrated. PMF = 1000 i spplied.

E-ficki emissions = 107.2 V/m

MNear-Tield category: M4 (AW 0 dBi)

PMF scaledd E-field

Grid 1 M4 |Grid 2 M4 |Grid 3 M4
102.7 Vi | 106.8 Vi | 106.4 ¥im
Girid 4 M4 |Grid 5 M4 |Grid 6 M4
G226 Vim |64.96 Vimn|64.81 Vin
Girid 7 M4 |Grid 8 M4 |Grid 9 M4
102.2 Vi | 1072 Vi | 106.6 Vim

L)

0 dB = 107.2 Wi = 4060 dBVim

Certificate Mo: CDB35V3-1160_Mari4 Page 50f &
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Calibration Laboratory of A, Schweizerischer Kalibriardianst
Schmid & Partner SN Sarvice sulsse d'ﬂalnnnag: "
Engineering AG 3 = Sarvizio svizzera di taratura
Zeughaussirasse 43, 8004 Zurich, Switarland f-{‘ﬁf Swisa Callbration Service
el
Aperedited by tha Swiss Acoradtation Sardcs (SA5) Accraditation No: SCS 108

The Swiss Acoreditation Service |s ona of the signatories to the EA
MuBikateral Agreement for the recognitian of callbration certificates

Cliant Cetecom USA Certificate No: CD1880V3-1144_Marid
CALIBRATION CERTIFICATE

Oibjact CD1830VE - SM: 1144

Calibration procadurals) QA CAL-20VvE
Calibration procedure for dipoles in air

Callration date: March 13, 2014

This calbralion centficale documnants ihe raceahiity io naonal standards, which realize fhe physical units of measuremants (51).
The maasurements and the uncerlairiies with confidanca probabilty are given on the folloeing pagss and ama part of the cerificata.

Al calibrations have bean conducted in the ol osed labaratory facility: environmant temperaturs |22 & 31°C and humidity = T0%

Calbralion Equigmen used (METE orilical for calibration)

Primary Standards | [n]) Cal Date |(Certificate Mo Scheduled Calibration

Prwer matar EPM-3424, GEIT4E0T04 09-0ct-13 (Mo, 217-01827) Dcl-14

Power sansor HP 84314 USI7TEaETE 03-0gt-13 (M. 217-01827) Dl-14

Poswer sansor HF 84814 WY 0EE3 7 03-0ct-13 (Mo, 217-01823) Dt-14

Reterenca 10 dB Attanuatar | G 50472 (10q] D4-Ape-13 (Mo, 217-01731) Apr-14

Probsa ERIDVE 5N 2336 30-Dec-13 Mo, ERZ-2336_Dec13) Dac-14

Probsa HADWE 5M: D65 30-Dac-13 (Mo, H3-6065_Daci3) Dac-14

DAE4 58 TR 13-5ep-13 (Mo, DAE4-TE1_Sep13) Sep-14

Secondary Standards |y Chack Date {in housa) Scheduled Chack

Power metar Aglent 44158 | Sh GB42420181 08-Oct-08 {in house check Oct-13) In hause check: Ocl-15

Power sensor HP E44124 | BM: MY41406277 01-Apr-08 (in house chack Oct-13) In hause check: Det-15

Power sensor HP 84824 I SN I52T2OEELT 08-Oct-09 {in house chack Oct-13) In hause check: Del-15

Hetwork Anatyzar HP 8753E ! LIS373a0585 18-0ct-01 {in house chack Cct-13) In hause check: Del-14

RF generator ALS SMT-06 | SM: BA22030011 27-Aug-12 (in house ched Del-13} In hause check: Del-16
Mame Funclion Signaiure

Calrated by lzras El-Macug Labaratary Technician

Appraved by: Fin Bombal Deputy Technical Managar 7‘_’{” /;,-jz
- G T

Issund: March 14, 2014
This calioration carifizabe shall not be reproduced sacept in full without writien approvad of the laboratary. ~ B |
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'33:1'""_'3“9“ Laboratory of S, §  Schweizerischor Kallbrisrdienst
Sc rngd & Partner me ¢ Servics suisse détalonnage
Engineering AG T g BSemizio suizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland if'u:ﬁ.@? Bwiss Calibration Service
Accredited by the Swiss Accredilation Service (SAS) Accraditation Me.: SCS 108

The Swiss Accreditation Service is one of the signatarias to the EA
Muititateral Agreement for the recagnition of calibration cartificates

References

]

ANSI-CE3.19-2011

American Mational Standard, Methods of Measurement of Compatibilty batwesan Wirslass Communications
Davicas and Hearing Aids.

Methods Applied and Interpretation of Parameters:

Coordinale Sysfem: y-axis is in the direction of the dipole arms. z-axis is from the basis of the antenna
{mounted on the takle) towards its fead point between the two dipole arms. x-axis is normal 1o the olher axes.
In coincidence with the standards [1], the measurement planas (proba sensor center) are selectad to be at &
distance of 15 mm above the top meatal edge of the dipole arms.

Measunement Conditions: Further details are available from the hardeopies at the end of the certificats. All
fiqures stated in the certificate are valid at the frequency indicated. The forward power to the dipole connectar
is sat with a calibrated power meter connected and monitored with an auxiliary power meter connected to a
diractional couplar, Whila the dipole under test i connacted, the forsard power is adjusted to the same leval,

Antenna Paositioming: The dipole is mounted on a HAC Test Arch phantom using the matching dipole
positicner with the arms horizontal and the feeding cable coming from the floor. The measurements are
performed in a shieldad room with absorbars around the setup fo reduce the reflections,

It is verified before the mounting of the dipole under the Test Arch phantomn, that its arms are perectly in a
ling, It is installed on the HAC dipele positioner with its arms parallel below the diglectric reference wire and
able to move elastically in vertical direction without changing its relative position to the top center of the Test
Arch phantam. The vertical distance to the probe is adjusted after dipole mounting with a DASYS Surface
Check job, Before the measurement, the distance batweean phantom surfaca and probe tip is verified. The
proper measurement distance is selected by choosing the maiching section of the HAC Test Arch phantom
with the proper device reference point {upper surfaca of the dipola) ad the matching grid reference point {tip
of the probe) considering the probe sensor offset. The vertical distance to the probe is essential for the
BCCUTACY.

Feed FPoint Impedance and Reaturm Loss: These paramelers are meaasurad using a HP 8753E Vector Network
Analyzer. The mpedance is specified at the SMA connector of the dipole. The influence of reflections was
eliminating by applying the averaging function while moving the dipolz in the air, at least 7T0cm away from any
obstacles.

E-figld distribution; E field is measured in the x-y-plana with an isotropic ER3D-lield probe with 100 mW
ferward pawer to the antenna feed point. In accordance with [1], the scan area is 20mm wide, its lemgth
exceads the dipole am length (180 or 80mm). The sensor center i5 15 mm (in ) above the metal top of the
dipole arms. Two 30 maxima are available near the end of the dipole arms. Assuming the dipola arms are
perfectly in one line, the average of these two maxima (in subgrid 2 and subgrid 8) Is determined to
compansata for any nan-parallelity to the measurement plane as well as the sensor displacement. The E-field
value stated as calibration value represents the maximum of the intepolated 30D-E-field, in the plane above
the dipole surlacea.

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 comesponds fo a coversge probability of approximately 95%.

Cerificate Mo CD1880V3-1144_Marid Page2al T
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Measurement Conditions

DASY systam configuration, as far as not given on page 1.

DASY Version DASYS VE2.8.7
Phantom HAC Test Arch

Distarce Dipola Top - Probe

Center =mm

Scan resolution dx, dy =5 mm

1730 MHz £ 1 MHz

Frequency 1880 MHz + 1 MHz
Input power drift « (.05 dB

Maximum Field values at 1730 MHz
E-field 15 mm above dipol: surface conditicn Interpolated maximum
Maximum measured above high end 100 mW input power 80v/im
Mazximum measurad above low end 100 mW inpul power §1.8V/m

Averaged maximum above arm

100 W input power

949V /m = 12.8 % (ke=2)

Maximum Field values at 1880 MHz

E-field 15 mm above dipolz surface

condition

Interpolated maximum

Maximum measured above high end

100 mW input power

216V /im

Maximum measured above low end

100 mW input power

B62V/Im

Averaged maximum abovea arm

100 mW input power

88.9 V/m z 12.8 % (k=2)

Cartificate Mo CO1E880V3-1144_Marid
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Appendix
Antenna Parameters
Mominal Frequencies

Freguency Heturn Loss Impedance

1730 MHz 208 dB 47502+ 850

1880 MHz 21.0dB E200+8.90

1200 MHz 21.2d8 B4B0D+TH0

1850 MHz 25.3 dB BE20-2.4f0

2000 MHz 19.7 dB8 41.30-39§2

3.2 Antenna Design and Handling

The calibration dipole has a symmatric geometry with a bullt-in twe stub mateking network, which leads to the
enhancad bandwidth.

The dipole is built of standard semrigid coaxial cable. The intermal matching line is open ended. The antenna is
theralore opan for DC signals.

Do not apply force to dipole arms, as they ame kable 1o bend. The soldered connections near the leedpoint may be
damaged. After excessive mecharical stress or owerheating, check the impedance characteristics to ensure that the
internal matching network is not aflected,

After lang term use with 40W radiated power, anly a slight warming of the dipcle near the feedpoint can be measurad.

Certificate Mo: CD1880W3-1144_Mar14 Page 4of 7
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Impedance Measurement Plot
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DASYS E-field Result

Date: 13.03.2014
Test Laboratory: SPEAG Lab2

DUT: HAC Dipole 1880 MHe; Type: CDI880V3; Serial: CDISS0V3 - SN: 1144

Communication System: UID O, CW: Frequency: |80 MHz, Frequency: 1730 MHe: Duty Cyele: 1:1
Medium: Air

Medium parameters used: o= 0 Sfm, & = 1; p= 1000 kg/m'

Phantom section: RF Section

Mensurement Standard: DASYS (TEERAECIANST CA3.19-2007)

DASYS Configuration:

Probe: ER3DWE - SN2336; ConvF(1, 1, 1); Calibrated: 30.12.2013;
Sensor-Surface: [Fix Surface)

Electranics: DAE4 5n781; Callbrated: 13.09.2013

Phantom: HAC Test Arch with AMCC; Type: 5D HAC PD1 BA; Serial; 1070
Measurament SW: DASYS2, Version 52.8 (7)

SEMCAD X Version 14.6.10 |7164)

Dipole E-Field measurement & 1880MH2E-Scan - 18800MHz d=15mm/Hearing Aid Compatibility Test (41x181x1);
Interpolated grid: dx=0L5000 mm, dy=0.5000 mm

Dievice Reference Poin: 0, 0, -6.3 mn

Relerence Value = 1436 Vim; Powe Draft = 0,00 dB

PMRE not calibrased. PMF = 1,000 ks applied.

E-fweld emissions = 91.65 Vim

Near-field category: M3 (AWF 0 dB)

PMF scaled E-fleld

Grid 1 M3 |Grid 2 M3 |Grid 3 M3
£3.92 V/m |86.18 V/m |85.42 V/m
Grid 4 M3 |Grid 5 M3 |Grid 6 M3
69,43 V/m | 71.66 V/m|71.51 V/m

Grid 7 M3 |Grid & M3 |Grid 9 M3
BE8.55 V/m|91.64 V/m 9122 V/m

GCortificate Mo: CD1880W3-1144_Mar 4 Page 6 of 7
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Dipole E-Field measuremant @ 1880MHz/E-Scan - 1730MHz d=15mm/Hearing Aid Compatibility Test (#1x181x1): Interpolated
gridd: dx=0,5000 mm, dy=0.5000 mm

Dewice Reference Point: 0, 0, -6.3 mm

Reference Value = 153.6 V/m; Power Drift = 0.02 dB
PRAR not calibrated. FMF = 1.000 is applied.

E-field emissions = 98.04 V/m

Mear-field category: M3 (AWF 0 dB)

PMF scaled E-field

Grid L M3 | Grid 2 M3 |Grid 3 M3
89,12 \/m [91.83 Vfm [91.16 V/m

Grid 4 M3 |Grid 5 M3 |Grid 6 M3
74.7E \V/m | 7826 V/m | 78,18 V/m
Grid 7 M3 [Grid 8 M3 |Grid 9 M3
94,23 V/m [98.04 V/m [97.81 W/m

-0.498

1,96

243

-1a1

-4.0%

0 dE = 91.65 V/m = 39.24 dBV/m
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