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Test Equipment
SAR1 Lab
Instrument description Supplier / Model Serial No. Calibration | Calibration
Manufacturer (date) Due (date)
Robot Staubli TX90 FISGaMANC] N/A N/A
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 HO1 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 2, Sehwalzarischer Kallbrierdienst
Schmid & Partner ] 153 Barvice sulsse d'étslonnags
Engineering AG 7 = Sarvizio svizzaro di taratura
Zaughausstrasss £3, 3004 Zurich, Switzarland ‘f;ffm":,w‘*‘ S puism Cabibeation Service
il il
Aceredited by he Seiss Accreditation Senise [SAS) Accradimtion Mo.: SCS 108

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

crent  Cetecom USA cartificate No: ER3-2490 Marid

|CALIBRATION CERTIFICATE

Object ERIDVE - SN:2420

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

Calisratian date: March 1 11 2014

This calibratian cerlificate documents the tacaability to national standards, which reafize the physical units of measurements (S1).
Thea meapsuremanis and ihe uncarainties with confidence probabiity are given an the fallowing pages and ana pat of Mis carilicate

Al calibrations have bean conductad n the dosed laborabany facilty: smvronment temperatuns (22 = 3)°C and humidity < 7%

Calibration Equiprmant usad (MATE crilical for calibratian)

Frimary Slardands 1 Cal Dane (Cerificate Ho.) Stheduled Calibralion ==L
Fivwer mesler E44158 GE41203874 O4-far-13 (Na. 217-1733) Apr-14
| Prower sensor E44124 | mvarasennr d-Agr-13 (Mo, 217-11733) Apr-14
| Raferance 3 B Attenuator Shi: 55054 (3c) 4-Apr-13 [Ma. 217-01737) Ap-14
Raferencs 20 dB At har G SEETT (200 Qd-Apr-13 (Mo, 217-0735] Apr-14
Rafergnoe 30 dB A ) 5M: 55129 (30b] -Apr-13 (Mo, 217-01T38) Apr-14
Referencs Probe ER3DVE S5H: 2328 | 10-0ct-13 (Mo, ERS-ZI28 Ot 3) Oect-14
OAE4 SH: TE 15-8ay-13 (Mo, DAES-TE8_May13) Pekry-14
Sapondary Standants [[] ) Chesch Dt (jr houess) Schaduled Chack
RF genaralor HP BE480 LIS 35421001 T 4-Aug-98 {in house chack Apr-13} In howsa checke Apr-16
Metwork Analyger HP ATSIE LIS AT A30505 AB-Oic-01 (i howss check Oct13) In howse check: Oc-14
Iamy Functicn Signatura

Calbrabed by |zrasEFNaoug Laboratory Tachnician

Q“xim.. ElJmeny

T

: Katla Fokond Tadhria e
Apgroneed by c arager #iéﬁég‘

issued: March 12, 2014

Thie calfraon cerificata shall nod he repunckired aveapt in full wilbeul witban spproeal of the BhaEony

Carfificate Mo: ER3-24B0_Mar14 Page 1af 10
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Calibration Laboratory of {.c%@ 5 Schwserischar Kalibrisrdisnst
Schmid & Partner iﬁ‘ ﬁi c Service suisse d'Gtalonnage
Engineering AG 2 s Servizio svizzern oi Laraturs
Zouphausstrassa 43, 2004 Zurich, Switzerkand ‘53%1?\\1.',-.& Swiss Callbration Service
LT
Actradited by the Swiss Accreditabion Servica (SAS) Accreditation No.: SCS 108
Tha Swiss Accraditation Servics is one of the signataries to the EA
MuRilsteral Agreement for the recognition of calibration cerlificates
Glossary:
NORM:x,v.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 ¢ @ rotation around probe axis
Polarization & 4 redation around an axis that i in the plane normal toprobe axis (at measurement center),
Le., 8 =00 nomal to probe axis
Connecior Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration iz Performed Accerding to the Following Standards:
a) IEEE 31d 1308-2005, * |IEEE Standard for calibration of electromagnetiz fleld sensors and probes, excheding
antennas, fram 9 kHz o 40 GHz", December 2005
b) CTIA Test Plan for Hearing Aid Compatibility, April 20410,

Methods Applied and Interpretation of Parameters:
o NORMyy, 2 Assessed for E-field polarization & = 0 for XY zensors anc & = 90 for Z sensor (1 < 900 MHz in
TEM-call; T > 1800 MHz: R22 waveguide).

«  NORM(xy.z = NORMx .z * frequency_responae (see Frequency Response Chart).

«  DCPx w2 DOP are numerical linearization parameters assessed based on the data of power sweep with W
signal (no uncestainty required). DCP does not depend on frequency nor media.

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

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

= 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 ip
[on probe axis). Mo tolerance required.

+  Connector Angle: The angle is assessed using the nformation 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

ER3DVEG — SM: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 system!)

Cartificate Mo: ER3-2490_Mari4 Fage 3 of 10




FCC ID: P46-UMX35INT

RF HAC Test Report - Appendix C - Miscellaneous

o 4 e

Page 6 of 24

ERIDVE- SM:2490

March 11, 2014

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

Basic Calibration Parameters

Sensor X Sensor Y Sansor £ Une {k=2)
Marm ;uw;wmfj_ | 187 173 1.80 + 10.1 %
DCF [mY) 881 59.2 97.8
Modulation Calibration Parameters
1Y) Communication System Name A B [ D VR Unct
dB dB v dBE my (k=2)
Q@ oW X 0.0 0.0 10 0.00 1842 | ¥35%
¥ 0.0 0.0 1.0 2134
] 0.0 0.0 1.0 2105
10011- UMTES-FOD (WCDMA] u 3.14 65.8 1B8.2 2 1062 1T %
CAB
¥ 3,20 688.2 18.2 126.9
| F 314 6856 17.7 125.2
[ 0021- | GSM-FDD (TOMA, GMSI) » | 2474 9.4 8.9 936 | 1361 | 25%
DAE |
Y | 2330 #9.4 28.4 149.1
K 2215 994 28.8 974 |
1':"};'3‘&351- COMAZD00 [1:RTT, RCY) F 4,72 674 9.7 397 1484 H1 8 %
¥ 398 661 18.7 125.8
z 392 B5.5 18.2 122.9
10169 LTE-FOD {SC-FOMA, 1 RE, 20 MHz, x 555 Bl 4 21 573 1468 | =22%
CAE GPSK)
Y 5.24 67.0 0.0 1234
z 5.16 BE.3 19.4 1204
10172- LTE-TDD {SC-FDMA, 1 RE, 20 MHz, ¥ 15.92 o55 T 8.21 1363 +3.5%
CAE QPSK)
¥ | 880 TE.3 265 104.8
£ 056 TES 27 A 102.7
10175 LTE-FOD [SC-FDMA, 1RB, 10 MHz. ¥ 559 6.4 21.1 5.72 1474 2.2 %
CAB QPSK) L
i 524 G7.0 20.0 1228
z 516 (k] 19.4 118.8

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

¥ Numerical linearizaticn paramaler unoaranty nol mouired

F Uncamainty s determinad wsing the max. deviation from inear responss applying rectangular distribution and & axpressad for the square of the

figld valug

Cerificate Mo: ERS3-24%0_Mari14

Page 4 of 10
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ER3ONWE- SM-2490

Frequency response (hormalized)

March 11, 2014

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

1.5
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Uncertainty of Frequency Response of E-fleld: £ 6.3% (k=2)

Ceartificate Mo: ER3-24%0_Mar14 Page & of 10
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FCC ID: P46-UMX35INT

ER30DVE- SH:2480 March 11, 2014

Receiving Pattern (¢), 9 =0°

=600 MHz, TEM,0° f=2500 MHz,R22,0°
© -G,
Tet X : ; Tat : : z

Receiving Pattern (¢), 9 = 90°

f=600 MHz TEM.90° f=2500 MHz,R22,90°
© Q..
o : v : T % v :

Certificate No: ERG-2490 Mar14 Page & of 10
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ER3DNVE- SW_2490 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)

Cerificate Mo: ER3-2400 Mar14 Page 7 of 10
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FCC ID: P46-UMX35INT

ERIDWE— Sh:-24480 March 11, 2014

Dynamic Range f(E-field)
(TEM cell , f = 900 MHz)
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Uncertainty of Linearity Assesemant: & 084 (k=2)

Cortificate Mo: ER3-2430_Mar14 Pages B of 10



, CETECOM"

RF HAC Test Report - Appendix C - Miscellaneous Page 11 of 24

ERIDVE— SM:2490 March 11, 2014

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

-0 -04 -068 -04 -02 00 ©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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ERIDVE— 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 Datection Mode enabled
| Opfical Surface Detection Mode disabled
Probe Overall Length 1 3T mm |
| Prabe Body Diameter 10 mim
Tip Length 10 mm |
Tip Diameter ) & mm
Probe Tip to Sensor X Calibration Point . 2.5 man
Prabe Tip to Sensor ¥ Calibration Point 2.5 mm
Probe Tip to Senses Z Calibration Paint 2.5 mm

Corificate Mo; ER3-2490_Mari4 Page 10 of 10
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zgughaussirasse 43, 8004 Zurich, Switzerland

Schweireriacher Kalibriardienst
Service suisse d'étalonnage
Servizio svizeero di taratura
Swiss Calibration Service

Accredited by the Swiss Accraditation Sarvka (SA5) Accreditation Ho: 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 Ho: CDB35V3-1160_Mar14
CALIBRATION CERTIFICATE

Objact CDE3sV3 - SN: 1160

Calipeation procadurais) A CAL-20.vE
Calibration procedure for dipoles in air

Calioration date: March 13, 2014

This calibration cerificale docunants the taceabiity 1o nalional standards, which realize e phyaical unitz of measurements (S1)
The measwemeants ard the uncerlanlies with confidence prabability ane givan on ha following peges and ana part af 1ha centificale

All caiibrations have béen conducted in the dosed laboratary leclily. erdironment lempearalune (22 £ 31°C and humidty = 705,

Caliorafion Equiprment used (M&TE orilica for caliralion)

Prirnary Standasds liow Cal Data (Carticata No.) Schedulad Calbration

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

Powar sansor HP B4R1A LISAr2ae Rl 0013 (Mo, 21 7-01827) Oct-14

Poaar sansor HP BAR1A M4 EEIT 0800113 (Mo, 217-01828)] Cct-14d

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

Probe ER3I0VE SN 73365 30-Dec-13 (Mo, ER3-2336_Dac1d Desc-14

Frobe H30OWE She BES A0-Dwec-13 (Mo, HE-G066_Deald) Desc-14

DAE4 SN T 13-5ap-13 {Mo. DAE4-TA1_Sep1dj Sep-14

Secondary Standesds o # Check Data (in house) Schaduled Chack

Powar meter Agilent 42198 SN GBA24201H 09-0ct-08 (in house check Ocl-13 In house chack: Oct-15

Powar sensar HP E44124 Sht WY 41485277 01-Apr-06 [in house check Ocl-13 In house cheok: Oct-16

Powar sansar HP B4E2A SNt US37285567 09-0ct-09 (in house check Ol 5 In house check: Oc-16

Mabtwork Analyzer HP BFS3E US3m3s0535 18-0ct-01 (in house check Ocl13 In house check: Oa-14

RF ganeratar RAS SMT-08 SN: E322631011 27-Aug-12 (in housa check Qa1 In house check: Dc-16
Horme Funetion Signaturs

Calibraied by: Iz EHMN gL Lagonatony Tachniciar

Fay ]
" A e s fﬁfm@f
Apprioved by Fin Bomoit Deputy Technical Manager f—gw% P

isguad: March 14, 2014

Thisz caibration cedificats shall nod ba repioduced axcept in full wilhoul witlen appraval of e kbaratary:

Certificate No: CDB35V3-1160_Mar14 Page1of 5
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Calibration Laboratory of S, G  Schweizerischer Kalibrisrdienst
Schmid & Partner iﬁ%ﬁ G Service suisse gétalonnage
Engineering AG e Servizio svizzero di taratura
Zoughausstrassa 43, BO04 Zurich, Switzerland 'i,,ﬁf S cwiss Callation Sarvics
RUTHT
Acoradied by tha Swiss Accredialion Servoe (SAS) Accreditation Ne.: SCS 108

The Swiss Accreditation Service is one of the signatories 1o the EA
Multilataral Agreement for the recogniticn of callbration certificates

References

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

Methods Applied and Interpretation of Parameters:

»  Coordinate Systemn: 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 & nofmal to the other axes.
In coincidance with the statdards [1], the measurement planes (probe sensor cantar) are selected to be at a
distance of 15 mm above te top metal edge of the dipole ams,

= Measurement 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 connector
is set with a calibrated power meter connected and monitored with an auxillary power meter connected 1o a
directional coupler, While tw dipole under test is connected, the forwerd power is adjusted 1o the same level,

*  Anfenna Posifianing: 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 ane
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 HAG 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 top center of the Test
Arch phantomn. The vertica distance to the probe iz adjusted after diptle mounting with a DASYS Surface
Check job. Before the measurement, the distance between phantom sudace and probe tip is verified. The
proper measuremeant distance is selectad by choosing the matching section of the HAG 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,

+ [Feed Point Impedance and Return Logs: These parameters are measurad using a HP 8753E Vector Metwaork
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 70cm away from any
ohslacles,

¢  E-fieid distribution: E field is measured in the x-y-plane with an isotropc ER3D-field 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) i determined to
compensate for any non-parallelity to the measurement plane as well as the sensor displacement. Tha E-field
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%,

Carlificate Mo: COB3I5V3-1160_Marid Page 2 of 5
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Measurement Conditions

DABY system configuration, as far as not ghven on page 1.
DASY Version [ASYS VE2.8.7
Phantom HAC Tast Arch
gi;grca 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 measured above low end 100 mW input power 1068V m

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

Antenna Parameters

Frequency Return Loss Impedance

80D MHz 16.8 dB 422 (3 -108j0
B35 MHz 269 dB 504104+45j0
200 MHz 16.2 dB B0 -155(0Q
950 MHz 19.9 dB 43102 + 650
960 MHz 16.1 dB 4890 + 156 j2

3.2 Antenna Design and Handling

The calibration dipola has a symmatric 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
therefore 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 a slight warming of the dipole near the feedpoint can be measurad,

Cartificate Mo: CDBISVI-1160_Mar14 Fage 3of 5
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Impedance Measurement Plot
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DASYS E-field Result

Dare: 13,03.2014

Test Laborawory: SFEAG Lab2

DUT: HAC-Dipole 835 MHz; Type: CDE3ISV3; Serial: CDE3SV3 - SN: 1160
Communication Sysem: UL 0 - CW; Frequency: 835 MHz

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

Phantom sectvon: BF Section

Measurement Standard: DASY S (IEEETECYAMNSI C63, 19-2007)

DASY 52 Conliguration:

®  Probe: ER3DVH - SN2336; ConwF(1, 1, 1); Calibrated: 30,12.2013;

*  Sensor-Swrface: (Fix Surface)

*  Electronics: DAES Sn781; Calibrated: 13092013

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

DASYS2 52 8.71137); SEMCAD X 14.6.10(7164)

Dipole E-Field mweasurement @ 835 Hz/E-Scan - 8350 Hz d=15mm/Hearing Ald Compatibility Test (41x3461x1):
Interpolated grid: dx=(L5000 mm, dy=0.5000 mm

Device Reference Poind: 0, 0, =63 mm

Reference Value = 123.5 Vim; Power Drift = 0002 dB

PMERE not calibrated. PMF = 1000 is spplied.

E-ficki emissions = 107.2 V/im

Near-Tield category: M4 (AWEF 0 dB)

PMFE scaled E-leld

Grid 1 M4 |Grid 2 M4 |Grid 3 M4
102.7 Vim | 106.8 Vi | 106.4 Vim
Girid 4 M4 |Grid 5 M4 |Grid 6 M4
G226 Vim |64.96 Vim | 6481 Vin
Grid 7 M4 |Grid 8 M4 |Grid 9 M4
102.2 Vi | 1072 Vi | 106.6 Vim

Ll

0 dB = 107.2 Wi = 4060 dBVim

Cartificate Mo: CDB35VI-1160_Mari4 Page 50f 5
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Calibration Laboratory of i, Schweizerischar Kalibriardianst
Schmid & Parner = Sarvice suisse d'étslonnage
Engineering AG - = Sarvizia svizzara di taratura
Zeughaussirasse 43, 4004 Zurich, Switerland =y Swizs Callbration Service
T
Aperedited by the Swiss Acoradtation Sardcs (SA5) Accraditation No: SCS 108

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

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

Oibjact CD1830VE - SM: 1144

Calibration procadurajs) QA CAL-20.VvE
Calibration procedurs for dipoles in air

Callration date: March 13, 2014

This calbralion centficale documants ihe raceahiity 1o naonal standards, which realize the physical units of measuremants (51).
The maasurements and the uncerlainiies with confidanca probabilty are given on the folloreing pagas and ama part of the cerificata.

Al zalibrations hawe bean conducted in the ol osed labaratory facility: environmant temperaturs |22 & 3)°C and humidity = T0%

Calbralion Equigmen used (METE orilical for calibration)

Primary Standards | [u ) Cal Daste (Certificate Mo Scheduled Calibration

Prwer matar EFM-2424 GEIT4807T04 03-0ct-13 (Mo, 217-01827) Del-14

Power sensor HP 84314 USI7TERETE 03-0t-13 (Mo, 217-01827) Dgl-14

Peoswer sansor HF 84814 WY 0aE31 7 03-0ct-13 (Mo, 217-01823) Dt-14

Referenca 10 dB Attenuator SN 50472 {(10g) D4-Ape-13 (Mo, 217-01731) Apr-14

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

Probsa HADWE 5 EDES 30-Dac-13 (Mo, H3-6065_Daci3) Dac-14

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

Secordary Standards |Io e Chack Date (in housa) Scheduled Chack

Power metar Aglent 44158 Sh GE42420181 08-Oct-08 {in house check Cct-13) In hause check: Ocl-15

Power senscr HP E44124 S MIY41405277 01-Apr-08 (in house chack Oct-13) In hause check: Del-15

Power sensor HP 84824 SN I52T20RE3T 08-Oct-09 {in house chack Oct-13) In hause check: Del-15

Hetwork Anatyzar HP 8753E | LISa7390585 18-0ct-01 fin house chack Oct-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 Funclicn Signaiure

Calbrated by laras El-Macug Labaratary Technician

A ed by Fin Bombalt Technical Mal r O o é:{‘/ilp B
panoved by n Bom Deputy nExge 7_.—%?{,”&(#{‘._1/_

Issund: March 14, 2014

This calioration carifizate shall not be reproduced sacept in full withou! wiitien appraval of the (aboratary.

Certificate Mo: CDTEBOVI-1144_Mar4 Page 1af 7




o 4 e

FCC ID: P46-UMX35INT

RF HAC Test Report - Appendix C - Miscellaneous Page 19 of 24
Calibration Laboratory of Q%{; §  Schweizerischer Kallbrisrdienst
Schrngd & Eartner m 1 ¢ Service suisse détalonnage
Enginearing AG A Servizio svizzara di taraturs
Feughausstrasse 43, 8004 Zurich, Switzerand %dﬁ:‘? S ¢ oise Callbration Servics
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Accredited by the Swiss Accrediletion Semvice (305) Accraditation No.: SCS 108

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

References

4] ANSI-CE3.19-2011
American Mational Standard, Methods of Measurement of Compatibilty batwesan Wirslass Communications
Davicas and Hearing Alds.

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 table) towards its fead point batween the two dipols arms. x-axis is normal 1o he 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 matal edge of the dipole arms.

+  Measunement Conditions: Further details are availabla from the hardeopies at the end of the certificats. All
fiqures stated in the centificate 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 Positioning: 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 shielded room with absorbars arund the sstup fo reduce the reflections,

It is verified betore the mounting of the dipole under the Test Arch phantomn, that its arms are perfectly in a
ling, It is installed on the HAC dipole positioner with its arms parallel below the diglectric reference wire and
abla to move elastically in vertical direction without changing its relative position to the top center of the Test
Arch phantom. The vertical distance fo the probe is adjusted after dipole mounting with a DASYS Surfaca
Check job. Before the measurement, the distance batwean phantom surface and probe tip is verified. The
proger measurement distance is selected by choosing the matching section of the HAC Test Arch phantam
with the proper device reference paint {upper surface of the dipola) a1d 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 Foint Iimpedance and Return Loss: Thase parametars are measured using a HP 8753E Vector Netwaork
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, &t least T0cm away from any
obstacles.

*  E-field distribution; E field is measured in the x-y-plane with an isotropic ER3D-field probe with 100 mW
ferwand power to the antenna feed point. In accordance with [1], the scan area is 20mm wide, its lemgth
excesds the dipele am length (180 or S0mm). The sensor center is 15 mm (in z) above the metal top of the
dipole arms. Two 30 maxima are available near the end of the dipole arms. Assuming the dipala arms are
perfectly in one line, the average of these two maxima (in subgrid 2 and subgrid 8) Is determined to
compansata for any non-parallelity to the measurement plane as wel 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 to a coversge probability of approximately 95%.
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Measurement Conditions

DASY sysbam configuration, as far as not given on pege 1.
DASY Version DASYS v52.8.7
Phartom HAC Test Arch
Distance Dipola Top - Probe
Center Pl
Scan resolution dx, dy =5 mm
1730 MHz + 1 MHz
Fregquency 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 miW input power gB.0V/Im
Maximum measured above low end 100 i inpt power F.BVIim
Averaged maximum above arm 100 W input power 849 V/im = 12.8 % (k=2)

Maximum Field values at 1880 MHz

E-field 15 mm above dipol: surface condition Interpolated maximum
Maximum measured above high end 100 W input power g1LEV/m
Maximum measured above low and 100 mW input power 862V /m

100 mW input powar 86.9 V/mx 12.8 % (k=2)

Averaged maximum abovea arm

Cartificale Mo CD1880VE-1144_Marid Pape 3of 7
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Appendix
Antenna Parameters
Mominal Frequencies

Freguency Heturn Loss Impedance

1730 MHz 208 dB 47502+ 850

1880 MHz 21.0d8 5200 +8.9)02

1900 MHz 21248 5480+ 780

1850 MHz 25.3 dB 5520 -2.4 [0

2000 MHz 19.7 dB 41.30-39§0Q

3.2 Antenna Design and Handling

The calibration dipole has a symmatric gecmetry with a built-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 opan 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: |BR0 MHz, Frequency: 1730 MHe: Duty Cyele: 1:1
Medium: Air

Medium parameters used: o = 0 8fm, & = 1; p= 1000 kg/m'
Phantom section: BF Section

Measurement Standard: DASYS (TEEEITEC/ANSI C63.19-2007)

DASYS Configuration:

Probe: ER3DVE - SN2336; ConvF[1, 1, 1); Calibrated: 30.12.2013;
Sensor-Surface: [Fix Surface)

Electronics: DAEA 5n781; Callbrated: 13.09,2013

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

SEMCAD X Version 14.6.10 |7164)

Dipale E-Field measurement & 1$80MH2E-Scan - 1880MHz d=15mm/Hearing Aid Compatibility Test (41x181x1);
Imterpolated grid: dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0,40, -6.3 mn

Relerence Value = 1436 Vim; Powe Drift = 0,01 dB

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

E-field emissions = 9165 Vim

Near-field category: M3 (AWF 0 dB)

PMF scaled E-fleld

Grid 1 M3 |Grid 2 M3 |Grid 3 M3
E3.92 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
BE.55 V/m|91.64 V/m 9122 V/m

Cortificate Mo: CD1880YW3-1144_Mar 4 Page 6 of 7



FCC ID: P46-UMX35INT

RF HAC Test Report - Appendix C - Miscellaneous Page 24 of 24

Dipole E-Field measurement @ 1880MHz/E-Scan - 1730MHz d=15mm/Hearing Aid Compatibility Test (41x181x1): Interpalated
grid: 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 da
PRAR not calibrated. FMF = 1.000 is applied.

E-field emissions = 98.04 W/m

Mear-field category: M3 (AWF 0 dB)

PMF scaled E-field

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

Grid 4 M3 |Grid 5 M3 |Grid 6 M3
74.78 \Vfm | 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 V/m

-0.498

1,96

2493

-1a1

-4.0%

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

Cerlificata No: CD1880%3-1144_Mar14 Pega 7ol 7



	Test Equipment

