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1. Statement of Compliance

The HAC Rating of each air interface found during testing for the ZTE, Z752C are follows:

Band M Rating

CDMA2000 BCO
CDMA2000 BC1

They are in compliance with HAC limits specified in guidelines FCC 47 CFR §20.19 and ANSI Standard
ANSI C63.19.

HAC Rating = M4 (ANSI C63.19-2011)
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2. Administration Data

Testing Laboratory
Test Site SPORTON INTERNATIONAL (KUNSHAN) INC.

No. 3-2, PingXiang Road, Kunshan, Jiangsu Province, P. R. China
Test Site Location TEL: +86-0512-5790-0158
FAX: +86-0512-5790-0958

Sporton Site No. :
SAR01-KS

Test Site No.

Applicant
Company Name ZTE CORPORATION
Address ZTE Plaza, Keji Road South, Hi-Tech Industrial Park,
Nanshan District, Shenzhen, Guangdong, 518057, P. R. China

Manufacturer

Company Name ZTE CORPORATION
Address ZTE Plaza, Keji Road South, Hi-Tech Industrial Park,
Nanshan District, Shenzhen, Guangdong, 518057, P. R. China

Application Details

Date of Start during the Test [Ne\AukeApe{oky::

DECK M=o Mo li[dlileRs-HI-IS M Nov. 18, 2014
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3. General Information
3.1Description of Equipment Under Test (EUT)

Product Feature & Specification
EUT Type CDMA 1X/EVDO Dual-Mode Digital Mobile Phone
Brand Name ZTE
Model Name Z752C

FCC ID SRQ-Z752C

IMEI Code 99000222972919

CDMA2000 BCO: 824.7 MHz ~ 848.31 MHz
CDMA 2000 BC1: 1851.25 MHz ~ 1908.75 MHz
DB L ey WLAN 2.4GHz Band: 2412 MHz ~ 2462 MHz
Bluetooth: 2402 MHz ~ 2480 MHz

WWAN PIFA Antenna

Antenna Type WLAN PIFA Antenna

Bluetooth: PIFA Antenna

HW Version Z752CHWV1.0
SW Version Z752CV1.0.0B01

- CDMA2000 : 1xRTT/1xEv-Do(Rel.0)/1xEv-Do(Rev.A)
Mode - 802.11b/g/n HT20
- Bluetooth v2.1+EDR, Bluetooth v4.0 LE
EUT Stage Identical Prototype
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3.2Air Interface and Operating Mode

Air C63.19 Simultaneous Power
Interface Band MHz Tested Transmitter OTT Reduction
BCO WLAN, BT NA No
VO Yes

CDMA BC1 WLAN, BT NA No
EVDO DT No WLAN, BT Yes No
WLAN 2450 DT No CDMA Yes No
BT 2450 DT No CDMA NA No

VO=CMRS Voice Service

DT=Digital Transport

VD=CMRS IP Voice Service and Digital Transport
(*)No Associated T-Coil measurement has been
testing for CMRS IP

made in accordance with 285076 D02 T-Coil

3.3Applied Standards

FCC CFRA47 Part 20.19
ANSI| C63.19 2011-version
FCC KDB 285076 D01 HAC Guidance v04

FCC KDB 285076 D02 T Coil testing for CMRS IP v01r01
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4. HAC RF Emission

FCC wireless hearing aid compatibility rules ensure that consumers with hearing loss are able to
access wireless communications services through a wide selection of handsets without experiencing
disabling radio frequency (RF) interference or other technical obstacles.

To define and measure the hearing aid compatibility of handsets, in CFR47 part 20.19 ANSI C63.19 is
referenced. A handset is considered hearing aid-compatible for acoustic coupling if it meets a rating of
at least M3 under ANSI C63.19, and A handset is considered hearing aid compatible for inductive
coupling if it meets a rating of at least T3.

According to ANSI C63.19 2011 version, for acoustic coupling, the RF electric field emissions of
wireless communication devices should be measured and rated according to the emission level as
below.

E-field emissions

Emission Categories

<960Mhz | >960Mhz
M1 50 to 55 dB (V/m) 40 to 45 dB (V/m)
M2 45 to 50 dB (V/m) 35t0 40 dB (V/m)
M3 40 to 45 dB (V/m) 30 to 35 dB (V/m)
M4 <40 dB (V/m) <30 dB (V/m)

Table 4.1 Telephone near-field categories in linear units
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5. Measurement System Specification

Remote Control Box PC

| —  —
O | ———
————
Signal Lamps Electra-Optical Comverter (EOC)
SRR
DAE
(Opt. Link)
Measurement Server
E-field or H-field Probe
Light Beam Device Under Test
3% Serial + =
Digital 'O
Phantom—-
r—Device Halder
—

Teach Pendant

Raobot Controller

Fig 5.1 SPEAG DASY5 System Configurations

5.1 Test Arch Phantom

(LS IHile)i# Enables easy and well defined positioning

of the phone and validation dipoles as well
as simple teaching of the robot. -
DIl s 370370 x 370 mm

[ ——— ==—=su

Fig 5.8 Photo of Arch Phantom
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E-Field Probe Specification

<ER3DV6>

Construction One dipole parallel, two dipoles normal to
probe axis Built-in shielding against static

charges

Calibration In air from 100 MHz to 3.0 GHz
(absolute accuracy +6.09%, k=2)
Frequency 100 MHz to 6 GHz;
Linearity: £ 2.0 dB (100 MHz to 3 GHz)
Directivity 1 0.2 dB in air (rotation around probe axis)
1 0.4 dB in air (rotation normal to probe axis)
BYENITNEENS[=N2 \//m to 1000 V/m
(M3 or better device readings fall well below
diode compression point)
Linearity +0.2dB
Dimensions Overall length: 330 mm (Tip: 16 mm)
Tip diameter: 8 mm (Body: 12 mm)
Distance from probe tip to dipole centers: 2.5
mm

Probe Tip Description:

5.2 E-Field Probe System

Fig 5.2 Photo of E-field Probe

HAC field measurements take place in the close near field with high gradients. Increasing the

measuring distance from the source will generally decrease the measured field values (in case
of the validation dipole approx. 109 per mm).

5.3System Hardware

DAE

The data acquisition electronics (DAE) consists of a highly sensitive electrometer-grade preamplifier with
auto-zeroing, a channel and gain-switching multiplexer, a fast 16 bit AD-converter and a command decoder
and control logic unit.

Robot

The SPEAG DASY system uses the high precision robots (DASY5: TX90XL) type from Staubli SA
(France). For the 6-axis controller system, the robot controller version (DASY5: CS8c) from Staubli is used.
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5.4Data Storage and Evaluation

The DASY software stores the assessed data from the data acquisition electronics as raw data (in
microvolt readings from the probe sensors), together with all the necessary software parameters for the
data evaluation (probe calibration data, and device frequency and modulation data) in measurement

files.
Probe parameters : - Sensitivity Norm;, aj, aj1, aio
- Conversion factor ConvF;
- Diode compression point dep;
Device parameters : - Frequency f
- Crest factor cf
Media parameters : - Conductivity o
- Density p

The formula for each channel can be given as :

cf
dcp;

V, =U; + UZ-

with V; = compensated signal of channel i, (i = x, y, z)
U; = input signal of channel i, (i=x, y, z)
cf = crest factor of exciting field (DASY parameter)
dcp; = diode compression point (DASY parameter)

From the compensated input signals, the primary field data for each channel can be evaluated :

Vi
Normj-ConvF

E-field Probes : E; =

with V; = compensated signal of channel i, (i=x, y, z)
Norm; = sensor sensitivity of channel i, (i = X, y, z), uV/(V/m)? for E-field Probes
ConvF = sensitivity enhancement in solution
f = carrier frequency [GHZ]
E; = electric field strength of channel i in V/m

The RSS value of the field components gives the total field strength (Hermitian magnitude) :

Eiot = fE,% + EZ + EZ

The primary field data are used to calculate the derived field units.

SPORTON INTERNATIONAL (KUNSHAN) INC. Page Number : 11 0of 25
TEL : 86-0512-5790-0158 Report Issued Date : Dec. 11, 2014
FAX : 86-0512-5790-0958 Report Version . Rev. 01

FCC ID : SRQ-Z752C



seonron Las. FCC HAC RF Emissions Test Report Report No. : HA401504A

5.5Test Equipment List

Manufact N f Equipment Type/Model Serial Numb Calibration
anufacturer ame of Equipmen ype/Model Serial Number Last Cal. Due Date
SPEAG* Dipole CD835V3 1171 Jan. 22,2013 | Jan. 21, 2016
SPEAG* Dipole CD1880V3 1155 Jan. 22,2013 | Jan. 21, 2016
SPEAG Data Acquisition Electronics DAE4 1210 May 19, 2014 May 18, 2015
SPEAG Probe ER3DV6 2480 Feb. 28, 2014 | Feb. 27, 2015
SPEAG Test Arch Phantom Par phantom 1105 NCR NCR
SPEAG Phone Positioner N/A N/A NCR NCR
Agilent Wireless Communication Test Set E5515C MY48360820 | Jan. 10, 2014 Jan. 09, 2015
AR Amplifier 551G4 333096 NCR NCR
Anritsu Power Senor MA2411B 0917070 Feb. 27, 2014 Feb. 26, 2015
Anritsu Power Meter ML2495A 1005002 Feb. 27,2014 | Feb. 26, 2015
ARRA Power Divider A3200-2 N/A NA NA
MCL Attenuation BW-S10W5 N/A NA NA
Table 5.1 Test Equipment List
Note: “*" Means calibration interval of instruments listed above is three years.
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6. Measurement System Validation

Each DASY system is equipped with one or more system validation kits. These units, together with the
predefined measurement procedures within the DASY software, enable the user to conduct the system
performance check and system validation. System validation kit includes a dipole, tripod holder to fix it
underneath the test Arch and a corresponding distance holder.

6.1Purpose of System Performance Check

The system performance check verifies that the system operates within its specifications. System and
operator errors can be detected and corrected. It is recommended that the system performance check be
performed prior to any usage of the system in order to guarantee reproducible results. The system
performance check uses normal HAC measurements in a simplified setup with a well characterized
source. This setup was selected to give a high sensitivity to all parameters that might fail or vary over
time. The system check does not intend to replace the calibration of the components, but indicates
situations where the system uncertainty is exceeded due to drift or failure.

6.2System Setup

1. In the simplified setup for system evaluation, the EUT is replaced by a calibrated dipole and the
power source is replaced by a continuous wave which comes from a signal generator.

2. The center point of the probe element(s) is 15mm from the closest surface of the dipole elements.

3. The calibrated dipole must be placed beneath the arch phantom. The equipment setup is shown
below:

Electric Field
Proke 15 mm to top edge
of dipole alamon%

RF

Signal Generator =13

™ Amplifier ===/ Dual Directional Coupler

RF

Power Meter

Fig. 6.1 System Validation Setup
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The output power on dipole port must be calibrated to 20dBm (100mW) before dipole is connected.

Fig 7.2 Dipole Setup

6.3 Verification Results

Comparing to the original E-field value provided by SPEAG, the verification data should be within its
specification of 25 %. Table 6.1 shows the target value and measured value. The table below indicates
the system performance check can meet the variation criterion and the plots can be referred to appendix

A of this report.

Input . . . Average __
Frequency Power Target Value E-Field above high E-Field above low -—_ Deviation
(MHz) (dBm) (V/m) end (V/m) end (V/m) Vim) ()
835 20 109 103.5 115 109.25 0.23 Nov. 18, 2014
1880 20 90.5 88 83.16 85.58 -5.44 Nov. 18, 2014

Table 6.1 Test Results of System Validation

Note: Deviation = ((Average E-field Value) - (Target value)) / (Target value) * 100%
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7. Modulation Interference Factor

The HAC Standard ANSI C63.19-2011 defines a new scaling using the Modulation Interference Factor (MIF).

For any specific fixed and repeatable modulated signal, a modulation interference factor (MIF, expressed in
dB) may be developed that relates its interference potential to its steady-state rms signal level or average
power level. This factor is a function only of the audio-frequency amplitude modulation characteristics of the
signal and is the same for field-strength and conducted power measurements. It is important to emphasize
that the MIF is valid only for a specific repeatable audio-frequency amplitude modulation characteristic. Any
change in modulation characteristic requires determination and application of a new MIF

The Modulation Interference factor (MIF, in dB) is added to the measured average E-field (in dBV/m) and
converts it to the RF Audio Interference level (in dBV/m). This level considers the audible amplitude
modulation components in the RF E-field. CW fields without amplitude modulation are assumed to not
interfere with the hearing aid electronics. Modulations without time slots and low fluctuations at low
frequencies have low MIF values, TDMA modulations with narrow transmission and repetition rates of few
100 Hz have high MIF values and give similar classifications as ANSI C63.19-2007.

ER3D, EF3D and EU2D E-field probes have a bandwidth <10 kHz and can therefore not evaluate the RF
envelope in the full audio band. DASY52 is therefore using the indirect measurement method according to
ANSI C63.19-2011 which is the primary method. These near field probes read the averaged E-field
measurement. Especially for the new high peak-to-average (PAR) signal types, the probes shall be linearized
by PMR calibration in order to not overestimate the field reading. Probe Modulation Response (PMR)
calibration linearizes the probe response over its dynamic range for specific modulations which are
characterized by their UID and result in an uncertainty specified in the probe calibration certificate. The MIF is
characteristic for a given waveform envelope and can be used as a constant conversion factor if the probe
has been PMR calibrated.

The evaluation method for the MIF is defined in ANSI C63.19-2011 section D.7. An RMS demodulated RF
signal is fed to a spectral filter (similar to an A weighting filter) and forwarded to a temporal filter acting as a
quasi-peak detector. The averaged output of these filtering is scaled to a 1 kHz 80% AM signal as reference.
MIF measurement requires additional instrumentation and is not well suited for evaluation by the end user
with reasonable uncertainty. It may alliteratively be determined through analysis and simulation, because it is
constant and characteristic for a communication signal. DASY52 uses well-defined signals for PMR
calibration. The MIF of these signals has been determined by simulation and it is automatically applied.
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MIF values applied in this test report were provided by the HAC equipment provider, SPEAG, and the values
are listed below

uiD ‘ Communication System Name ‘ MIF(dB)
10039 CDMA2000 (1xRTT, RC1) -19.77
10081 CDMA2000 (1xRTT, RC3) -19.71
10295 CDMA2000 (1xRTT, RC1 SO3, 1/8th Rate 25 fr.) 3.26

The MIF measurement uncertainty is estimated as follows, declared by HAC equipment provider SPEAG, for
modulation frequencies from slotted waveforms with fundamental frequency and at least 2 harmonics within
10 kHz:

i) 0.2dB for MIF: -7 to +5 dB,

i) 0.5dB for MIF: -13 to +11 dB

i) 1 dBfor MIF: >-20dB
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8. RF Emissions Test Procedure

Referenced from ANSI C63.19 -2011 section 5.5.1

a)

b)

c)

k)

Confirm the proper operation of the field probe, probe measurement system, and other
instrumentation and the positioning system.

Position the WD in its intended test position.

Set the WD to transmit a fixed and repeatable combination of signal power and modulation
characteristic that is representative of the worst case (highest interference potential) encountered
in normal use. Transiently occurring start-up, changeover, or termination conditions, or other
operations likely to occur less than 1% of the time during normal operation, may be excluded from
consideration.

The center sub-grid shall be centered on the T-Coil mode perpendicular measurement point or the
acoustic output, as appropriate. Locate the field probe at the initial test position in the 50 mm by 50
mm grid, which is contained in the measurement plane, refer to illustrated in Figure 8.2. If the field
alignment method is used, align the probe for maximum field reception.

Record the reading at the output of the measurement system.

Scan the entire 50 mm by 50 mm region in equality spaced increments and record the reading at
each measurement point, The distance between measurement points shall be sufficient to assure
the identification of the maximum reading.

Identify the five contiguous sub-grids around the center sub-grid whose maximum reading is the
lowest of all available choices. This eliminates the three sub-grids with the maximum readings.
Thus, the six areas to be used to determine the WD's highest emissions are identified.

Identify the maximum reading within the non-excluded sub-grids identified in step g).
Indirect measurement method

The RF audio interference level in dB (V/m) is obtained by adding the MIF (in dB) to the maximum
steady-state rms field-strength reading, in dB (V/m)

Compare this RF audio interference level with the categories in ANSI C63.19-2011 clause 8 and
record the resulting WD category rating.

For the T-Coil mode M-rating assessment, determine whether the chosen perpendicular
measurement point is contained in an included sub-grid of the first scan. If so, then a second scan
is not necessary. The first scan and resultant category rating may be used for the T-Coil mode M
rating.

Otherwise, repeat step a) through step i), with the grid shifted so that it is centered on the
perpendicular measurement point. Record the WD category rating.
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Test Instructions

L A & 2

Confirm proper operation of probe
Position WD
Configure WD Tx operation

Step a-c

l

L R 2

Initialize field probe
Scan Area
Step d-f

l

L & 2

Identify exclusion area

Rescan or reanalyze open area to

determine maximum

Indirect method : Add the MIF to

the maximum steady state rms field

strength and record RF Audio

Interference Level, in dB (V/m)
Step g-i

*

Identify and record the category
Step d-f

Fig 8.1 Flow Chart of HAC RF Emission
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Fig 8.2 EUT reference and plane for HAC RF emission measurements
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9. Conducted RF Output Power (Unit: dBm)

Air Interface CDMA2000 BCO
Channel 1013 384 777

Frequency (MHz) 824.7 836.52 848.31
Average Antenna

CDMA2000 BC1
25 600 1175
1851.25 1880 1908.75

Input Power(dBm)

SPORTON INTERNATIONAL (KUNSHAN) INC.
TEL : 86-0512-5790-0158

FAX : 86-0512-5790-0958

FCC ID : SRQ-Z752C

Page Number 120 0f 25
Report Issued Date : Dec. 11, 2014
Report Version . Rev. 01



seonron as. FCC HAC RF Emissions Test Report Report No. : HA401504A
10. Low-power Exemption

According to ANSI C63.19 2011-version, an RF air interface technology of a device is exempt from testing when its
average antenna input power plus its MIF is <17 dBm for any of its operating modes.

Average

Air Interface Operating Mode Antenna Input MIF (dB) Power & C63.19 test

Power (dBm) MIF(dB) required

HIVVIWLEI RC1_SO3_1/8rate
CHIPIIN=IE RC1_SO3_1/8rate
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11. HAC RF Emission Test Results

11.1E-Field Emission

Emission Categories

E-field emissions

<960Mhz

>960Mhz

M1 50 to 55 dB (V/m) 40 to 45 dB (V/m)
M2 45 to 50 dB (V/m) 35to 40 dB (V/m)
M3 40 to 45 dB (V/m) 30 to 35dB (V/m)
M4 <40 dB (V/m) <30 dB (V/m)

Air Interface Operating Mode

CDMA2000
BCO

CDMA2000
BCO

CDMA2000
BCO

CDMA2000

BC1

CDMA2000
BC1

CDMA2000
BC1

Average RF audio .
. Margin to
Antenna interference .
Channel FCC M3 M-Rating
Input Power level o
limit (dB)
(dBm) dB(V/m)
RC1_S0O3_1/8rate
RC1_SO3_1/8rate 384 27.27 3.26 29.66 15.34 M4
RC1_SO3_1/8rate 777 27.27 3.26 30.16 14.84 M4
RC1_S0O3_1/8rate 25 27.09 3.26 25.32 9.68 M4
RC1_S0O3_1/8rate 600 27.09 3.26 25.76 9.24 M4
RC1_SO3_1/8rate 1175 27.09 3.26 26.13 8.87 M4

Remark:

1. The HAC measurement system applies MIF value onto the measured RMS E-field, which is indirect
method in ANSI C63.19 2011 version, and reports the RF audio interference level.

2. The uncertainty is 0.2dB of MIF ranges from -7dB to +5dB. CDMA2000 BC1 with rating M4,
CDMAZ2000 BCO0 with rating M4 would not be affected considering the MIF uncertainty.

3. There is no special HAC mode software on this EUT.

Test Engineer : Fulu Hu.
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12. Uncertainty Assessment

The component of uncertainly may generally be categorized according to the methods used to evaluate
them. The evaluation of uncertainly by the statistical analysis of a series of observations is termed a Type
A evaluation of uncertainty. The evaluation of uncertainty by means other than the statistical analysis of a
series of observation is termed a Type B evaluation of uncertainty. Each component of uncertainty,
however evaluated, is represented by an estimated standard deviation, termed standard uncertainty,
which is determined by the positive square root of the estimated variance.

The combined standard uncertainty of the measurement result represents the estimated standard
deviation of the result. It is obtained by combining the individual standard uncertainties of both Type A and
Type B evaluation using the usual “root-sum-squares” (RSS) methods of combining standard deviations
by taking the positive square root of the estimated variances. Expanded uncertainty is a measure of
uncertainty that defines an interval about the measurement result within which the measured value is
confidently believed to lie. It is obtained by multiplying the combined standard uncertainty by a coverage
factor. For purpose of this document, a coverage factor two is used, which corresponds to confidence
interval of about 95 %. The DASY uncertainty Budget is showed in Table 12.1.
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Ur?certa - Standard
Error Description Ity P.rob'abll'lty Divisor Uncertainty
Value Distribution
(£9%) ©

Measurement System
Probe Calibration 5.1 Normal 1 1 +51%
Axial Isotropy 4.7 Rectangular V'3 1 2.7 %
Sensor Displacement 16.5 Rectangular V3 1 +95%
Boundary Effects 24 Rectangular V'3 1 1.4 %
Phantom Boundary Effects 7.2 Rectangular V3 1 +4.1%
Linearity 4.7 Rectangular V'3 1 £27%
Scaling with PMF Calibration 10.0 Rectangular V'3 1 £5.77 %
System Detection Limit 1.0 Rectangular V'3 1 +0.6 %
Readout Electronics 0.3 Normal 1 1 +0.3%
Response Time 0.8 Rectangular V'3 1 +0.5%
Integration Time 2.6 Rectangular V'3 1 +15%
RF Ambient Conditions 3.0 Rectangular V'3 1 +17%
RF Reflections 12.0 Rectangular V'3 1 6.9 %
Probe Positioner 1.2 Rectangular V3 1 +0.7 %
Probe Positioning 4.7 Rectangular V'3 1 2.7 %
Extrap. and Interpolation 1.0 Rectangular V3 1 +0.6 %
Test Sample Related
Device Positioning Vertical 4.7 Rectangular V3 1 +2.7%
Device Positioning Lateral 1.0 Rectangular V'3 1 +0.6 %
Device Holder and Phantom 24 Rectangular V'3 1 +1.4 %
Power Drift 5.0 Rectangular V'3 1 +29%
Phantom and Setup Related
Phantom Thickness 2.4 Rectangular V'3 1 +14 %
Combined Standard Uncertainty +16.30 %
Coverage Factor for 95 % K=2

Expanded Std. Uncertainty on Power

Expanded Std. Uncertainty on Field

Table 12.1 Uncertainty Budget of HAC free field assessment
Remark:
Worst-Case uncertainty budget for HAC free field assessment according to ANSIC63.19 [1], [2]. The budget is
valid for the frequency range 700 MHz - 3 GHz and represents a worst case analysis.
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13. References

[11 ANSI C63.19-2011, “American National Standard for Methods of Measurement of Compatibility
between Wireless Communications Devices and Hearing Aids”, 27 May 2011
[2] SPEAG DASY System Handbook
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Appendix A. Plots of System Performance Check

The plots are shown as follows.
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014.11.18

HAC_E_Dipole_835_141118
DUT: HAC Dipole 835 MHz

Communication System: UID 0, CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium: Air Medium parameters used: =0 S/m, . =1;p=0 kg/m3
Ambient Temperature * 23.5 C

DASY5 Configuration:

- Probe: ER3DV6 - SN2480; ConvF(1, 1, 1); Calibrated: 2014.02.28;

- Sensor-Surface: (Fix Surface)

- Electronics: DAE4 Sn1210; Calibrated: 2014.05.19

- Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA;

- Measurement SW: DASY 52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

E Scan - measurement distance from the probe sensor center to CD835 =
15mm/Hearing Aid Compatibility Test at 15mm distance (41x361x1): Interpolated grid:
dx=5 mm, dy=5 mm

E-field emissions = 115.0 V/m

PMR not calibrated. PMF = 1.000 is applied.

Reference Value = 108.6 V/m; Power Drift =-0.01 dB

Average value of Total=(103.5+115.0)/2=109.25 V/m

PMF scaled E-field

Grid 1 M4
102.2 VIm

Grid 2 M4
103.5 V/m

Grid 3 M4
102.0 V/Im

Grid 4 M4
63.03 V/m

Grid 5 M4
63.63 V/m

Grid 6 M4
62.26 V/m

Grid 7 M4
113.3V/m

Grid 8 M4
115.0 V/m

Grid 9 M4
112.3V/m

Cursor:

Total =115.0 V/m
E Category: M4
Location: 0.5, 78.5, 9.7 mm




—-2.15

-4.30

-b.4%

-8.60

-10.75

0dB=115.0 V/m=41.21 dBV/m



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014.11.18

HAC_E_Dipole 1880 141118
DUT: HAC Dipole 1880 MHz

Communication System: UID 0, CW; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium: Air Medium parameters used: =0 S/m, e =1;p=0 kg/m3
Ambient Temperature * 23.5 C

DASYS5 Configuration:

- Probe: ER3DV6 - SN2480; ConvF(1, 1, 1); Calibrated: 2014.02.28;

- Sensor-Surface: (Fix Surface)

- Electronics: DAE4 Sn1210; Calibrated: 2014.05.19

- Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA;

- Measurement SW: DASY 52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

E Scan - measurement distance from the probe sensor center to CD1880 =
15mm/Hearing Aid Compatibility Test at 15mm distance (41x181x1): Interpolated grid:
dx=5 mm, dy=5 mm

E-field emissions = 88.00 V/m

PMR not calibrated. PMF = 1.000 is applied.

Reference Value = 143.1 V/m; Power Drift = -0.02 dB

Average value of Total=(88.00+83.16)/2=85.58 V/m

PMF scaled E-field

Grid 1 M3
86.31 V/m

Grid 2 M3
88.00 V/m

Grid 3 M3
86.78 V/m

Grid 4 M3
69.39 V/m

Grid 5 M3
70.12 V/m

Grid 6 M3
68.95 V/m

Grid 7 M3
81.57 V/m

Grid 8 M3
83.16 V/m

Grid 9 M3
82.08 V/m

Cursor:

Total = 88.00 V/m
E Category: M3
Location: 0, -31, 9.7 mm




— -0.90

-1.80

-2.70

-3.60

-4.50

0 dB =88.00 V/m = 38.89 dBV/m



seonron Las. FCC HAC RF Emissions Test Report Report No. : HA401504A

Appendix B. Plots of RF Emission Measurement

The plots are shown as follows.
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014.11.18

01 HAC RF_CDMA2000 BCO_RC1 SO3_Ch1013_E

Communication System: UID 10295 - AAA, CDMA2000, RC1, SO3, 1/8th Rate 25 fr.; Frequency:
824.7 MHz;Duty Cycle: 1:17.7419

Medium: Air Medium parameters used: =0 S/m, e =1;p=0 kg/m3
Ambient Temperature : 23. C

DASYS5 Configuration:

- Probe: ER3DV6 - SN2480; ConvF(1, 1, 1); Calibrated: 2014.02.28;

- Sensor-Surface: Omm (Fix Surface), Sensor-Surface: (Fix Surface)

- Electronics: DAE4 Sn1210; Calibrated: 2014.05.19

- Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA;

- Measurement SW: DASY 52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Ch1013/Hearing Aid Compatibility Test (101x101x1): Interpolated grid: dx=5 mm, dy=5
mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 27.00 V/m; Power Drift = -0.04 dB

Applied MIF = 3.26 dB

RF audio interference level =29.61 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
29.82 dBV/m|29.61 dBV/m|29.17 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
28.62 dBV/m|29.61 dBV/m|29.46 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
28.64 dBV/m|29.53 dBV/m|29.38 dBYV/m

Cursor:
Total =29.82 dBV/m
E Category: M4
Location: 9.5, -19.5, 9.7 mm




-0.89

-1.78

-2.66

-3.504

-4.44

0dB =30.96 V/m =29.82 dBV/m



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014.11.18

02 HAC RF_CDMA2000 BCO_RC1 SO3 Ch384 E

Communication System: UID 10295 - AAA, CDMA2000, RC1, SO3, 1/8th Rate 25 fr.; Frequency:
836.52 MHz;Duty Cycle: 1:17.7419

Medium: Air Medium parameters used: =0 S/m, e =1;p=0 kg/m3
Ambient Temperature : 23. C

DASYS5 Configuration:

- Probe: ER3DV6 - SN2480; ConvF(1, 1, 1); Calibrated: 2014.02.28;

- Sensor-Surface: (Fix Surface)

- Electronics: DAE4 Sn1210; Calibrated: 2014.05.19

- Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA;

- Measurement SW: DASY 52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Ch384/Hearing Aid Compatibility Test (101x101x1): Interpolated grid: dx=5mm, dy=>5
mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value =27.01 V/m; Power Drift = -0.04 dB

Applied MIF = 3.26 dB

RF audio interference level = 29.66 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
28.5dBV/m |29.39 dBV/m|29.23 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
28.78 dBV/m|29.66 dBV/m|29.5 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
28.91 dBV/m|29.66 dBV/m|29.51 dBV/m

Cursor:
Total =29.66 dBV/m
E Category: M4
Location: -3.5, 8.5, 9.7 mm




0dB =30.41 V/m=29.66 dBV/m



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014.11.18

03 HAC RF_CDMA2000 BCO_RC1 SO3_Ch777_E

Communication System: UID 10295 - AAA, CDMA2000, RC1, SO3, 1/8th Rate 25 fr.; Frequency:
848.31 MHz;Duty Cycle: 1:17.7419

Medium: Air Medium parameters used: =0 S/m, e =1;p=0 kg/m3
Ambient Temperature : 23. C

DASYS5 Configuration:

- Probe: ER3DV6 - SN2480; ConvF(1, 1, 1); Calibrated: 2014.02.28;

- Sensor-Surface: (Fix Surface), Sensor-Surface: Omm (Fix Surface)

- Electronics: DAE4 Sn1210; Calibrated: 2014.05.19

- Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA;

- Measurement SW: DASY 52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Ch777/Hearing Aid Compatibility Test (101x101x1): Interpolated grid: dx=5 mm,
dy=5 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 30.49 V/m; Power Drift = -0.06 dB

Applied MIF = 3.26 dB

RF audio interference level = 30.16 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
28.92 dBV/m|29.83 dBV/m|29.75 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
29.3 dBV/m |30.16 dBV/m|29.98 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
29.38 dBV/m|30.16 dBV/m|29.98 dBV/m
Cursor:
Total =30.16 dBV/m
E Category: M4
Location: -4.5, 9, 9.7 mm




-0.87

-1.7h

-2.62

-3.50

-4.37

0dB =32.22 V/m=30.16 dBV/m



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014.11.18

04 HAC RF_CDMA2000 BC1_RC1 SO3_Ch25 E

Communication System: UID 10295 - AAA, CDMA2000, RC1, SO3, 1/8th Rate 25 fr.; Frequency:
1851.25 MHz;Duty Cycle: 1:17.7419

Medium: Air Medium parameters used: =0 S/m, . =1;p=0 kg/m3
Ambient Temperature : 23. C

DASYS5 Configuration:

- Probe: ER3DV6 - SN2480; ConvF(1, 1, 1); Calibrated: 2014.02.28;

- Sensor-Surface: (Fix Surface), Sensor-Surface: Omm (Fix Surface)

- Electronics: DAE4 Sn1210; Calibrated: 2014.05.19

- Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA;

- Measurement SW: DASY 52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Ch25/Hearing Aid Compatibility Test (101x101x1): Interpolated grid: dx=5 mm,
dy=5 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 12.11 V/m; Power Drift = -0.08 dB

Applied MIF = 3.26 dB

RF audio interference level = 25.32 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
24.17 dBV/m|24.07 dBV/m|24.41 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
21.86 dBV/m|25.32 dBV/m|25.51 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
21.35 dBV/m|25.46 dBV/m|25.62 dBYV/m

Cursor:
Total =25.62 dBV/m
E Category: M4
Location: -11.5, 14.5, 9.7 mm




-1.57

-3.14

-4.72

-6.29

-7.86

0dB =19.09 V/m =25.62 dBV/m



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014.11.18

05 HAC RF_CDMA2000 BC1_RC1SO3_Ch600_E

Communication System: UID 10295 - AAA, CDMA2000, RC1, SO3, 1/8th Rate 25 fr.; Frequency:
1880 MHz;Duty Cycle: 1:17.7419

Medium: Air Medium parameters used: =0 S/m, e =1;p=0 kg/m3
Ambient Temperature : 23. C

DASYS5 Configuration:

- Probe: ER3DV6 - SN2480; ConvF(1, 1, 1); Calibrated: 2014.02.28;

- Sensor-Surface: (Fix Surface)

- Electronics: DAE4 Sn1210; Calibrated: 2014.05.19

- Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA;

- Measurement SW: DASY 52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Ch600/Hearing Aid Compatibility Test (101x101x1): Interpolated grid: dx=5 mm,
dy=5 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 12.31 V/m; Power Drift = 0.06 dB

Applied MIF = 3.26 dB

RF audio interference level = 25.76 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
25.3 dBV/m |24.59 dBV/m|24.91 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
22.77 dBV/m|25.76 dBV/m|25.95 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
22.18 dBV/m|25.93 dBV/m|26.09 dBYV/m

Cursor:
Total =26.09 dBV/m
E Category: M4
Location: -12, 14, 9.7 mm




-1.41

-2.81

-4.22

-h.b2

-7.03

0dB =20.15 V/m=26.09 dBV/m



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2014.11.18

06 HAC RF_CDMA2000 BC1_RC1SO3 Ch1175 E

Communication System: UID 10295 - AAA, CDMA2000, RC1, SO3, 1/8th Rate 25 fr.; Frequency:
1908.75 MHz;Duty Cycle: 1:17.7419

Medium: Air Medium parameters used: =0 S/m, e =1;p=0 kg/m3
Ambient Temperature : 23. C

DASYS5 Configuration:

- Probe: ER3DV6 - SN2480; ConvF(1, 1, 1); Calibrated: 2014.02.28;

- Sensor-Surface: (Fix Surface), Sensor-Surface: Omm (Fix Surface)

- Electronics: DAE4 Sn1210; Calibrated: 2014.05.19

- Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA;

- Measurement SW: DASY 52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Ch1175/Hearing Aid Compatibility Test (101x101x1): Interpolated grid: dx=5 mm,
dy=5 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 12.20 V/m; Power Drift = -0.09 dB

Applied MIF = 3.26 dB

RF audio interference level = 26.13 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
26.13 dBV/m|24.4 dBV/m [24.99 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
23.5dBV/m |25.93 dBV/m|26.14 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
22.66 dBV/m|26.21 dBV/m|26.34 dBYV/m

Cursor:
Total =26.34 dBV/m
E Category: M4
Location: -11.5, 15, 9.7 mm




0dB =20.74 V/m =26.34 dBV/m
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Appendix C. DASY Calibration Certificate

The DASY calibration certificates are shown as follows.

SPORTON INTERNATIONAL(KUNSHAN) INC. Page Number : C1ofC1
TEL : 86-0512-5790-0158 Report Issued Date : Dec. 11, 2014
FAX : 86-0512-5790-0958 Report Version : Rev. 01

FCC ID : SRQ-Z752C



Calibration Laboratory of “\Ht_l*’jx’

Schmid & Partner
Engineering AG

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura

Yt

4

b
i

=

T
Zeughausstrasse 43, 8004 Zurich, Switzerland i,ﬁ‘} Swiss Calibration Service
4 rlygly e 1
Accredited by the Swiss Accreditation Service (SAS) N Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client Sporton-CN (Auden) Certificate No: CD835V3-1171_Jan13

CALIBRATION CERTIFICATE

Object

Calibration procedure(s)

Calibraticn date:

CDB35V3 - SN: 1171

QA CAL-20.v6
Calibration procedure for dipoles in air

January 22, 2013

This calibration cerificate documents the traceability to naticnal standards, which realize the physical units of measuremeants (S1).
Tha measurements and tha uncertainties with confidence probability are given on the following pages and are part of the carificate.

All calibrations have been conducted in the closed laboratary facility: environment temperature (22 + 3)°C and humidity = 70%.

Calibration Equipment used (MA&TE critical for calibration)

Primary Standards D # Cal Date {Certificate No.) Scheduled Calibration
Power meter EPM-4424 GB3F480704 01-Mov-12 (Mo, 217-01640) Oet=13
Power sensor HP B481A Us37292783 01-Mov-12 (Mo, 217-01640) Oet-13
Referance 10 dB Attenuator SM: 5047.2 (10q) 27-Mar-12 (No. 217-01527) _ Apr-13

l Probe ER3DVE SN: 2336 28-Dec-12 (No. ER3-2336_Deaci12) Dac-13

| Probe HAaDVE SN G065 28-Dec-12 (No. H3-6065_Dec12) Dec-13

| DAE4 SM: 781 28-May-12 (No. DAE4-TB1_May12) May-13
Secondary Standards D # Chack Date (in house) Schedulad Chack -
Power meter Agilent 44198 SMN: GB424201891 09-0ct-09 (in house check Oct-12) In house check: Oct=13
Power sansor HP E4412A SMN: MY 41495277 01-Apr-08 {in house check Oct-12) In house check: Oct-13
Power sensor HP B4B2A SH: US3raassay 09-0ct-09 (in house check Oct-12) In housea check: Oct-13
Metwark Analyzer HP 8753E US37390585 18-0ct-01 (in house check Oat-12) In house chack: Cct-13
RF generator R&S SMT-06 SN: #32283/011 27-Aug-12 (in house check Oct-12) In house check: Oct-14
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References

(1] ANSI-CE3.19-2007
American National Standard for Methods of Measurement of Compatibility between Wireless Communications
Devices and Hearing Aids.

[2] ANSI-C83.19-2011
American National Standard, Methods of Measurement of Compatibility between Wireless Communications
Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters:

* Coordinate System: y-axis is in the direction of the dipale arms. z-axis is from the basis of the antenna
(mounted on the table) towards its feed point between the two dipole arms. x-axis is normal to the other axes.
- In coincidence with the standards [1], the measurement planes (probe sensor center) are selected to be at a
distance of 10 mm (15 mm for [2]) above the top metal edge of the dipole arms.

*  Measurement Conditions: Further details are available from the hardcopies at the end of the cerificate. All
figures stated in the certificate are valid at the frequency indicated. The forward power to the dipole connector
is set with a calibrated power meter connected and monitored with an auxiliary power meter connected to a
directional coupler. While the dipole under test is connected, the forward power is adjusted to the same level,

+ Antenna Positioning: 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 room with absorbers around the setup to reduce the reflections.,

Itis verified before the mounting of the dipole under the Test Arch phantom, that its arms are perfectly in a
line. It is installed on the HAC dipole positioner with its arms parallel below the dielectric reference wire and
able to move elastically in vertical direction without changing its relative position to the top center of the Test
Arch phantom. The vertical distance to the probe is adjusted after dipole mounting with a DASYS Surface
Check job. Before the measurement, the distance between phantom surface and probe tip is verified. The
proper measurement distance is selected by choosing the matching section of the HAC Test Arch phantom
with the proper device reference point (upper surface of the dipele) and the matching grid reference point (tip
of the probe) considering the probe sensor offset. The vertical distance to the probe is essential for the
accuracy,

= Feaed Point Impedance and Return Loss: These parameters are measured using a HP 8753E Vector Network
Analyzer. The impedance is specified at the SMA connector of the dipole. The influence of reflections was
eliminating by applying the averaging function while moving the dipole in the air, at least 70cm 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
forward power to the antenna feed point. In accordance with [1] and [2], the scan area is 20mm wide, its
length exceeds the dipole arm length (180 or 80mm). The sensor center is 10 mm (15 mm for [2]) (in 2) above
the metal top of the dipole arms. Two 30 maxima are available near the end ot the dipole arms. Assuming the
dipole arms are perfectly in one line, the average of these two maxima (in subgrid 2 and subgrid 8) is
determined to compensate for any non-parallelity to the measurement plane as wall as the sensor
displacement. The E-field value stated as calibration value represents the maximum of the interpolated 3D-E-
field, in the plane above the dipole surface,

o H-field distribution: H-field is measured with an isotropic H-field probe with 100mW forward power to the
antenna feed point, in the x-y-plane. The scan area and sensor distance is equivalent to the E-field scan. The
maximum of the field is available at the center (subgrid 5) above the feed peoint. The H-field value stated as
calibration value represents the maximum of the interpolated H-field, 10mm above the dipole surface at the
feed point.

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%.
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Measurement Conditions
DASY system configuration, as far as nat

iven on page 1.

DASY Version DASYS V5285
Extrapolation Advanced Extrapuiatian
Phantom _ HAC Test Arch
Distance Dipole Top - Probe T 10mm
Center 15mm
Scan resolution dx, dy = 5 mm
Frequency 835 MHz + 1 MHz
Input power drift < 0.05 dB
Maximum Field values at 835 MHz
H-field 10 mm above dipole surface condition interpolated maximum

Maximum measured

100 mW input power

0.470 A/m 8.2 % (k=2)

E-field 10 mm above dipole surface

condition

Interpolated maximum

Maximum measured above high end

100 mW input power

1707 M/ m

Maximum measured above low end

100 mW input power

1682V /m

Avaraged maximum above arm

100 mW input power

1695V /m +12.8 % (k=2)

Maximum measured above low end

E-field 15 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100 mW input power 109.4V/m
100 mW input power 1086V /m

Averaged maximurm above arm

100 mW input power

109.0V /m = 12.8 % (k=2)

Certificate Mo: CDB35V3-1171_Jan13
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Appendix

Antenna Parameters

Frequency Return Loss Impedance

800 MHz 5 16.1 dB 41.80-1200
835 MHz 24.7 dB 5060 +59jQ
900 MHz 16.2dB &7 a-152 )0
950 MHz 19.8dB 44.5 01 + 8.1 |2
960 MHz 15.3 dB 5290 +17.7 2

3.2 Antenna Design and Handling

The calibration dipole has a symmetric geometry with a built-in two stub matching network, which leads to the
enhanced bandwidth.

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

De not apply force to dipole arms, as they are liable to bend. The soldered connections near the feedpoint may be
damaged. After excessive mechanical stress or overheating, check the impedance characteristics to ensure that the
internal matching network is not affected.

After long term use with 40W radiated power, only a slight warming of the dipole near the feedpoint can be measured.
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Impedance Measurement Plot
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DASYS5 H-field Resuit

Test Labotatory: SPEAG Lab2

DUT: HAC-Dipole 835 MHz; Type: CD835V3; Serial: CD835V3 - SN: 1171

Communication System: CW; Frequency: 835 MHz

Medium parameters used: o =058/m, & =|; p =1 kg/m’
Phantom section: RF Section
Measurement Standard: DASY 5 (IEEE/NEC/ANSI C63,19-2007)

DASYS52 Configuration:

Probe: H3DV6 - SNEOES; ; Calibrated: 28.12.2012
Sensor-surface: (Fix Surface)
Electronics: DAE4 5n781; Calibrated: 29.05.2012

Phantom: HAC Test Arch with AMCC; Type: 5D HAC P01 BA; Serial: 1070
DASY52 52.8.5(1059); SEMCAD X 14.6.8(7028)

Date: 22.01

Dipole H-Field measurement @ 835MH2/H-Scan - 835MHz d=10mm/Hearing Aid Compatibility Test (41x361x1):
Interpolated grid: dx=0L.5000 mm, dy=0.5000 mm
Device Reference Point: (O, 0, -6.3 mm
Reference Value = 0.5000 Afm; Power Drift =-0.01 dB
PMR not calibrated. PMFE = |.006 15 applied.
H-ficld emissions = 0.4695 Ad/m

Near-field category: M4 (AWF O dB)

Certificate No:

CD835v3-1171_Jan13

PMF scaled H-field

Grid 1 M4 |Grid 2 M4 |Grid 3 M4
0.388 A/m |0.414 A/m |0.396 A/m

Grid 4 M4 |Grid 5 M4 |Grid & M4
0.434 Afm |0.470 Afm |0.454 A/m

Grid 7 M4 |Grid 8 M4 |Grid & M4

0.378 A/m |0.415 Af/m |0.404 Afm

0 dB = 0.4695 A/m = -6.57 dBA/m
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DASYS5 E-field Result

Date: 22.01.2013

Test Laboratory: SPEAG Lah2

DUT: HAC-Dipole 835 MHz; Tvpe: CD835V 3: Serial: CD835V3 - SN: 1171

Communication System; CW; Frequency: 835 MHz

Medium parameters used: o = 0 S/m, g = 1: p = 1000 kg/m®
Phantom section: RF Section

Measurement Standard: DASYS (IEEEMNEC/ANS] C63, 19-2007)

DASYS52 Configuration:

* Probe: ER3DVE - 5N2336; ConvF(1, 1, 1); Calibrated: 28.12.2012;

¢ Sensor-Surface: (Fix Surface)

¢ Electronics: DAE4 5n781; Calibrated: 29.05.2012

« Phantom: HAC Test Arch with AMCC; Type: SD HAC PO1 BA; Serial: 1070
» DASYS52 52.8.5{1059); SEMCAD X 14.6.8{7028)

Dipole E-Field measurement @ 335MHz/E-Scan - 835MHz d=10mm/Hearing Aid Compatibility Test (41x361x1);
Interpolated grd: dx=0.5000 mm. dy={.5(dX)} mm

Device Reference Point: 0, 0, -6.3 mimn

Reference Value = 112.2 V/m; Power Drift = 0.01 dB

PMR not calibrated, PMF = 1.000 is applied.

E-field emissions = 170.7 V/im

Near-field category: M4 (AWF 0 dB)

PMF scaled E-field

Grid 1 M4 |Grid 2 M4 |Grid 3 M4
162.4 V/m |168.2 V/m |163.2 V/m

Grid 4 M4 |Grid 5 M4 |Grid 6 M4
87.41V/m |89.98 V/m |87.51 V/m

Grid 7 M4 |Grid 8 M4 |Grid 3 M4
161.5 W/m|170.7 V/m |168.5 V/m

Certificate No: CDB35V3-1171_Jan13 Page 7 of 8




Dipole E-Field measurement @ 835MHz/E-Sean - 835MHz d=15mm/Hearing Aid Compatibility Test (41x361x1):
Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Deviee Reference Point: 0, 0, -6.3 mm

Reference Value = 112.2 Vim; Power Drift = 0.00 dB
PME not calibrated. PMF = 1.000 is applied.

E-field emissions = 108.6 Vim

Near-field category: Md (AWF 0 dB)

PMF scaled E-field

Grid 1 M4 |Grid 2 M4 |Grid 3 M4
106.6 V/m |108.6 V/m |107.3 V/m

Grid 4 M4 |Grid 5 M4 |Grid 6 M4
63.23 V/m |64.09 V/m |63.16 V/m

i1

LR ]

L1}

1254

0dB =170.7 V/m = 44.64 dBV/m
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CALIBRATION CERTIFICATE |
Object CD18BOV3 - SN: 1155
Callbration procedure(s) QA CAL-20.v6

Calibration procedure for dipoles in air

Calibration date; January 22, 2013

This calibration cerificate documents the traceability to national standards, which realize the physical units of measurements (SI).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the cenificata.

All calibrations have bean conducted in the closed laboratory facility: anvironment temperature (22 + 3)°C and humidity = 70%.

Calibration Equipment used (MATE critical for calibration)

Frimary Standards | 1D # Cal Date (Cerificate MNo.} Scheduled Calibration
Powear meter EPM-4424 GB3IT480704 01 -Mow-12 (Mo, 217-016840) Oet-13

Power sansor HP 8481A US53r2a2783 O1-Neow-12 (No. 217-01640) Oet-13

Raference 10 dB Altenuator SM: B047.2 (10g) 27-Mar-12 (No. 217-01527) ; Apr-13

Probe ER3DVE | SN; 2336 2B-Dec-12 (No. ER3-2336 Dec12) Dac-13

Prabe H3DVE | Sh: BOBS 28-Dac-12 (No. H3-6065_Dec12) Dac-13

DAE4 | SN: 781 20-May-12 (No. DAE4-781_Mayi2) May-13

Sacondary Standards | D # Check Date (in housa) Scheduled Chack
Power melar Agilent 44198 SM: GB4242011 09-Oct-09 (in house check Oct-12) In house check: Oct-13
Fower sensor HP E4412A SM: MY 41405277 01-Apr-08 (in house chack Det-12) In house check: Oct-13
Fower sansor HP B4B2A SMN: US3rF295587 09-0ct-08 (in house check Oct-12) In house check: Oct-13
Network Analyzer HF 8753E US37390585 18-0ct-01 {in house chack Oc-12) In house check: Oct-13
RAF genarator R&S SMT-06 SN 8322B3/011 27-Aug-12 {in house check Oct-12) In house check: Oct-14
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References

(1]

(2]

ANSI-CB3.19-2007

American National Standard for Methods of Measurement of Compatibility between Wireless Communications
Devices and Hearing Aids.

ANSI-CB3.19-2011

American National Standard, Methods of Measurement of Compatibility between Wireless Communications
Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters:

Coordinate System. 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 feed point between the two dipole arms. x-axis is normal to the other axes.
I coincidence with the standards [1], the measurement planes (probe sensor center) are selected to be at a
distance of 10 mm (15 mm for [2]) above the top metal edge of the dipole arms.

Measurement Conditions: Further details are available from the hardcopies at the end of the cerificate. All
figures stated in the certificate are valid at the frequency indicated. The forward power to the dipole connector
is set with a calibrated power meter connected and monitored with an auxiliary power meter connected to a
directional coupler. While the dipole under test is connected, the forward power is adjusted to the same level.

Antenna Positioning: 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 room with absorbers around the setup to reduce the reflections.

It is verified before the mounting of the dipole under the Test Arch phantom, that its arms are perfectly in a
line. It is installed on the HAC dipole positioner with its arms parallel below the dielectric reference wire and
able to move elastically in vertical direction without changing its relative position to the top center of the Test
Arch phantom. The vertical distance to the probe is adjusted after dipole mounting with a DASYS Surface
Check job. Before the measurement, the distance between phantom surface and probe tip is verified, The
proper measurement distance is selected by choosing the matching section of the HAC Test Arch phantom
with the proper device reference point (upper surface of the dipole) and the maiching grid reference point (tip
of the probe) considering the probe sensor offset. The vertical distance to the probe is essential for the
accuracy.

Feed Point Impedance and Return Loss: These parameters are measured using a HP 8753E Vector Network
Analyzer. The impedance is specified at the SMA connector of the dipole. Tha influence of reflections was
eliminating by applying the averaging function while moving the dipole in the air, at least 70cm 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
forward power to the antenna feed point. In accordance with [1] and [2], the scan area is 20mm wide, its
length exceeds the dipole arm length (180 or 30mm). The sensor center is 10 mm (15 mm for [2]) (in z) above
the metal top of the dipole arms. Two 3D maxima are available near the end of the dipale arms. Assuming the
dipole arms are perfectly in one ling, the average of these two maxima (in subgrid 2 and subgrid 8) is
determined to compensate for any non-parallelity to the measurement plane as well as the sensor
digplacement. The E-field value stated as calibration value represents the maximum of the interpolated 30-E-
field, in the plane above the dipole surface.

H-field distribution: H-field is measured with an isotropic H-field probe with 100mW forward power to the
antenna feed point, in the x-y-plane. The scan area and sensor distance is equivalent to the E-field scan. The
maximurn of the field is available at the center (subgrid 5} above the feed point. The H-field value siated as
calibration value represents the maximum of the interpolated H-field, 10mm above the dipole surface at the
feed point.

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 correspands to a coverage probability of approximately 95%.
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Measurement Conditions

DASY systemn configuration, as far as net given on page 1.
DASY Version DASYS V52.8.5
Extrapolation Advanced Extrapolation
Phantom HAC Test Arch
Distance Dipole Top - Probe 10mm
Center 15mm
Scan resolution dx, dy =5 mm
1730 MHz = 1 MHz
Fragimncy 1880 MHz = 1 MHz
Input power drift = (0.05 dB
Maximum Field values at 1730 MHz
H-field 10 mm above dipole surface condition interpolated maximum

Maximum measured

100 mW input power

0.502 A/ m + 8.2 % (k=2)

E-field 10 mm above dipole surface

condition

Interpolated maximum

Maximum measured above high end

100 mW input power

1589V /m

Maximum measured above low end

100 mW input power

1498V /m

Averaged maximum above arm

100 mW input power

1544V /m = 12.8 % (k=2)

E-field 15 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100 mW input power 988V /im
Maximum measured above low end 100 mW input power 98.1 V/m

Averaged maximum above arm

100 mW input power

99.0 V/m = 12.8 % (k=2)

Maximum Field values at 1880 MHz

H-field 10 mm above dipole surface

conditicn

- interpolated maximum

Maximum measured

100 mW input power

0.471 A/ m + 8.2 % (k=2)

E-field 10 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100 mW input power 1441V /m
Maximum measured above low end 100 mW input power 1383V /m

Averaged maximum above arm

100 mW input power

1412V /Im = 12.8 % (k=2)

Maximum measured above low end

E-field 15 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100 mW input power 90.8V/m
100 mW input power 902V/im

Averaged maximum above arm

100 mW input power

90.5V/mx12.8 % (k=2)
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Appendix
Antenna Parameters

Nominal Frequencies

Frequency Return Loss Impedance

1730 MHz 33.3dB 52.0L-1.0j02
1880 MHz 18.2 dB 43402 + 89210
1900 MHz 19.0 dB 46.2 0 + 10.1 jQ
1950 MHz 23.5dB 50.4 Q + 6.7 jQ
2000 MHz 19.4 dB 427 (1 + 6.8 0

3.2 Antenna Design and Handling

The calibration dipole has a symmetric geometry with a built-in two stub matching network, which leads to the

enhanced bandwidth.

The dipole is built of standard semirigid coaxial cable, The internal matching line is open ended. The antenna is

therefore open for DC signals.

o not apply force to dipole arms, as they are liable to bend, The soldered connections near the feedpoint may be
damaged. After excessive mechanical stress or overheating, check the impedance characteristics 1o ensure thal the

internal matching network is not affected.

After long term use with 40W radiated power, only a slight warming of the dipale near the feedpoint can be measured.
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Impedance Measurement Plot
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DASY5 H-field Result

Date: 22.01.2013

Test Laboratory: SPEAG Lab2
DUT: HAC Dipole 1880 MHz; Type: CDIBBOV3; Serial: (ﬁ)'iﬂﬂﬂ‘-’:? - SN: 1155

Communication System: CW; Frequency: 880 MHz, Frequency: 1730 MHz
Medium parameters used: e =0 S/m, g, = 1; p = | kg/m’

Phantom section: RF Section

Measurement Standard: DASY S (IEEEAEC/ANST C63.19-2007)

DASY 52 Configuration:

Probe: H3DVE - SNBDES; ; Calibrated: 28.12.2012

Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn781; Calibrated: 29.05.2012

Phantam: HAC Test Arch with AMCC; Type: SD HAC PO1 BA; Serial: 1070
_ DASYS2 52.8.5(1059); SEMCAD X 14.6.8(7028)

Dipole H-Field measurement @ 1880MHz/H-Scan - 1880MHz d=10mm/Hearing Aid Compatibility Test (41x181x1):
Interpolated grid: dx=0.5000 mm, dy=0.5(K} mm

Deviee Reference Point: 0, (0, -6.3 mm

Reference Value = 05000 Afm; Power Drift = 0.00 dB

FMR not cahibrated. PMFE = 1.000 is applied.

H-field emissions = (14711 A/m

Near-field category: M2 (AWF 0 dB)

PMF scaled H-field

Grid 1 M2 |Grid 2 M2 |Grid 3 M2
0.407 Afm |0.431 Afm |0.414 Afm
Grid 4 M2 |Grid 5 M2 |Grid 6 M2
0.441 A/m |0.471 Afm |0.456 A/m
Grid 7 M2 |Grid 8 M2 |Grid 9 M2
0.399 Afm |0.435 A/m |0.422 A/m
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Dipole H-Field measurement @ 1880MHz/H-Scan - 173MHz d=10mm/Hearing Aid Compatibility Test (41x181x1}:
Interpolated grid: dx=0.5000 mm, dy=0, 50 mm

Device Reference Point: (), ), -6.3 mm

Reference Value = 05340 A/m; Power Dieilt = 0.00 dB

PMR not calibrated. PMF = 1.000 is applied

H-field emissions = 0.5016 A/m

Near-field category: M2 (AWF 0 dB)

PMF scaled H-field

Grid 1 M2 |Grid 2 M2 |Grid 3 M2
0.417 A/m [0.442 Afm |0.424 A/m

Grid 4 M2 |Grid 5 M2
0.466 A/m |0.502 Afm

Grid 7 M2
0.407 A/m

598

-11.98

1457

0dB=0.4711 Afm =-6.54 dBA/m
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DASYS E-field Result

Test Laboratory: SPEAG Lah?2

DUT: HAC Dipole 1880 MHaz; Type: CD1880V3; Serial: CD1880V3 - SN: 1155

Communication Systern: CW; Frequency: 1880 MHz, Frequency: 1730 MHz
Medium parameters used: 6 =0 8/m, g, = 1; p = 1000 kg/m’

Phantom section: RF Section

Measurement Standard: DASY S (IEEE/TECYANSI C63.19-

DASY 52 Conliguration:

2007

= Probe: ERIDVE - SN2336; ConvF(1, 1, 1); Calibrated: 28.12.2012;

+  Sensor-Surface: (Fix Surface)
¢ Electronics: DAE4 5n781; Calibrated: 29.05.2012

*  Phantom: HAC Test Arch with AMCC; Type: SD HAC PO1 BA; Serial: 1070

* DASY52Z 52.8.5(1059); SEMCAD X 14.6.8{7028)

Dhate

£ 22:01.2013

Dipole E-Field measurement @ 1880MHz/E-Scan - 1880MHz d=10mm/Hearing Aid Compatibility Test (41x181x1):

Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm

Reference Value = 158.6 Vim; Power Drift = 0.02 dB
PMR not calibrated. PMF = 1.000 is applied.

E-field emissions = 144.1 Vim

Near-field category: M2 (AWF 0 d3)

PMF scaled

E-field

Grid 1 M2
133.2V/m

Grid 2 M2
138.3 V/m

Grid 3 M2
135.0 V/m

Grid 4 M3
B7.36 V/m

Grid 5 M3
50.00 V/m

Grid 6 M3
86.70 V/m

Grid 7 M2
134.1V/m

Grid 8 M2

144.1 V/m

Grid 9 M2

141.9 V/m

Cerificate No: CD1880V3-1155_Jan13 Page & of
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Dipole E-Field measurement @ 1880MH2/E-Scan - 1880MHz d=15mm/Hearing Aid Compatibility Test (41x181x1):
Interpolated grid: dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0,0, -6.3 mm

Reference Value = 158.4 Vim; Power Drift = 0.03 dB

PMR not calibrated. PMF = 1000 ix applied.

E-ficld emissions = 90.17 ¥Vim

Near-field category: M3 (AWF 0 dR)

PMEF scaled E-field

Grid 4 M3 |Grid 5 M3 |Grid 6 M3

69.62 V/m |70.44 V/m |69.49 V/m

Grid ¥ M3 JGrid 8 M3 |Grid 9 M3
B7.24 \/m |90.17 ¥/m |89.49 V/m

Dipole E-Field measurement @ [R80MH=z/E-Scan - 173MHz d=10mm/Hearing Aid Compatibility Test (41x181x1):
Interpolated grid: dx=0.5000 mm, dy=0.50{0 mm

Device Reference Point: 0, (), -6.3 mm

Reference Value = 174.7 Vim; Power Drift = 0.01 dB

PMR not calibrated, PMI = 1.000 15 applied.

E-field emissions = [49.8 Vim

Near-field category: M2 {(AWF ) dB)

PMF scaled E-field

Grid 1 M2 |Grid 2 M2 |Grid 3 M2
144.2 V/m|149.8 V/m |146.4 V/m

Grid 4 M3 |Grid 5 M3 |Grid & M3
99.58 V/m |102.9 V/m |99.22 V/m

Certificate No: CD1880V3-1155_Jan13 Page 9 of 10



Dipole E-Field measurement @ I880MHz/E-Scan - 1730MHz d=15mm/Hearing Aid Compatibility Test (41x181x1):
Interpolated grid: dx=0.5000 mm, dy=0.50 mm

Device Reference Point: 0, 0, 6.3 mm

Reference Value = 175.3 Vim; Power Drifi = 0,01 dB
PME not calibrated. PMF = 1.000 15 applied.

E-field emissions = 98.12 V/m

Near-field category: M3 (AWF 0 dB)

PMF scaled E-field

Grid 1 M3 |Grid 2 M3 |Grid 3 M3
95.89 V/m |98.12 V/m [97.01 V/m

Grid 4 M3 |Grid 5 M3 |Grid 6 M3
75.66 V/m | 76.83 V/m |75.74 V/m

Al
]

1.57

1.2

4,90

0dB=144.1V/m =43.17 dBV/m

Certificate No: CD1880Y3-1155_Jan13 Page 10 of 10
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IMPORTANT NOTICE

USAGE OF THE DAE 4

The DAE unit is a delicate, high precision instrument and requires careful treatment by the user. Thers are no
serviceahle pars inside the DAE. Special attention shall be given to the following points:

Battery Exchange. The batlery cover of the DAE4 unit is closed using a screw, aver tightaning the screw may
cause the threads inside the DAE to wear out,

Shipping of the DAE: Before shipping the DAE to SPEAG for calibration, remove the batteries and pack the
DAE in an antistatic bag. Thiz antistafic bag shall then be packed into a larger box or container which prolects the
DAE from impacts during transporlalion. The package shall be marked 1o indicate that a fragile instrument is
inside.

E-Stop Failures: Touch delection may be malfunctioning due to broken magnats in the E-stop. Rough handling
of the E-stop may lead lo damage of these magnets. Touch and collision errors are often caused by dust and dint
accumulated in the Estop. To prevent Estop failure, the customer shall aiways mount the probe lo the DAE
carefully and keep the DAE unit in a non-dusly environment if not used for measureaments.

Repalr: Minor repairs are performed at no exira cost during the annual calibration. However, SPEAG resaerves
the right to charge for any repair especially if rough unprofessional handling caused the defect.

DASY Configuration Files: Since the exact values of the DAE inpul resistances, as measured during the
calibration procedure of a DAE unit, are nol used by the DASY software, a nominal valus of 200 MOhm is given
in the corresponding configuration file.

Important Note:
Warranty and calibration is void if the DAE unit is disassembled partly or fully by the
Customer.

Important Note:

Never attempt to grease or oil the E-stop assembly. Cleaning and readjusting of the E-
stop assembly is allowed by certified SPEAG personnel only and is part of the annual
calibration procedure.

Important Note:

To prevent damage of the DAE probe connector pins, use great care when installing the
probe to the DAE. Carefully connect the probe with the connector notch oriented in the
mating position. Avoid any rotational movement of the probe body versus the DAE
while turning the locking nut of the connector. The same care shall be used when
disconnecting the probe from the DAE.

Schmid & Partner Engineearing

TH_ER040315A0 DAE4.dog 11.12.2009
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; Soa s Schweizerischer Kalibrierdignst
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Engineering AG T Servizio svizzero di taratura
Zeughaussirassa 43, 8004 Zurich, Switzerland EAray Swiss Calibration Service
Felg b
Accredited by the Swiss Acoreditation Service [SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signataries to the EA
Multilateral Agresment far the recognition of calibration certificates

client  Sporton-CN (Auden) Certificate No: DAE4-1210_May14
|CALIBRATION CERTIFICATE |
Object DAE4 - 5D 000 D04 BM - SN: 1210
Calibration procedure|s) QA CAL-06.v26 |

Calibration procedure for the data acquisition electronics (DAE)

Calibration date: May 19, 2014

This calibsation canificats documents the fraceability te national standards. which realize the physical units of measurements (511
The maasurenmenals and the uncedainties with confidence probability are givan on the fellowing pages and are part of the cartificats.

All calibrations bave been conducted in the cosed |laborstory facility: erdronment temparature (22 & 3)°C and humidity < 70%,

Calibration Equipment used (MATE critical Tor calioraliorn

FPrimary Standards 0 il Cal Dale (Cartificats Mo} Scheduled Calibration
Keithley Multimater Typa 2001 Sh: DE810278 01-Oct-13 (No: 3078) Oict-14
Secondary Standards I # Check Date (in housa] Scheduled Check ]
Auto DAE Calibration Unit SE UWS 053 A4 1001 07 -Jan-14 {in howsa check) In house chack: Jan-15
Calibrator Box V2.1 SE LIMS 006 AA 1002 07 -Jan-14 {in howsa check) Im house chack: Jan-15
Mama Furclion Signatura

Calibrated by Dominique Steffen Technician a Q

Approved by: Fin Bamhalt Deputy Technical Manager VI ﬁ F\ILLLLUUU

Isgusd: May 20, 2014

| -

This calibration cedificate shall nat be reproducad excap! in full withoul wiitten approval of the laboratary,
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Glossary

DAE

data acquisition electranics

Connector angle  information used in DASY system to align probe sensor X to the robot

coordinate system.

Methods Applied and Interpretation of Parameters
* DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

= Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

» The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

-

DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of cffset voltage is included in this
measurement.

Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

Channef separation: Influence of a valtage an the neighbor channels not subject to an
input voltage.

AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

Input Offset Measurement. Qutput voltage and statistical results over a large number of
zero voltage measurements. :

Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

Input resistance: Typical value for information: DAE input resistance at the connector,
during intemnal auto-zeroing and during measurement.

Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

Power consumption: Typical value for information. Supply currents in various operating
modes.

Certiticate Mo: DAE4-1210_May14 Page 20i 5



DC Voltage Measurement
ASD - Converter Resolution neminal

High Range: iL5B = G.1u\ full range = -100...+300 mV
Low Range: 1LSE = GinY . full range = -1......+3m\V
DASY measurement parametars: Auto Zero Time: 3 sec; Measuring fime: 3 sec
Calibration Factors x Y Z
High Range 404.126 £ 0.02% (k=2) | 404.956 + 0.02% (k=2) | 405.065 + 0.02% (k=2)
Low Range 4.00002 £ 1.50% (k=2) | 3.98327 + 1.50% (k=2) | 4.00021 + 1.50% (k=2}

Connector Angle

Connector Angle to be used in DASY system

123.5°£1°

Ceartificate Mo: DAE4-1210_May14
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Appendix

1. DC Voltage Linearity

High Range Reading {pV) Difference (pV) Error (%)
Channel X + Input 199993.16 -3.08 -0.00
Channel X + Input 20001.58 0.86 0.00
Channel X - Input -19997.88 2 86 -0.01
Channel ¥ + Input 199087.46 1.25 0.00
Channel ¥ + Input 20001.02 0.3 0.00
Channel ¥ - Input -20000.67 0.41 -0.00
Channel 2 + Input 190907 .08 1.16 000
Channel £ + Input 2000022 -0.47 -0.00
Channel Z = Input -20000.31 .71 -0.00
| Low Range Reading (uV) Difference (pV) Error (%)
Channel X + Input 2001.44 0.40 0.02
Emnnelx + Input 201.65 .25 012
Channal X - Input -198.86 .60 0.30
Channel Y + Input 2001.05 0.10 0.01
Channel ¥ + Input 200,89 -0.51 -0.25
Channel ¥ - Input -198.70 -0.35 0.18
Channel £ + Input 200115 0.23 0.01
Channel Z + Input 200.32 -1.08 -0.54
Channel Z - Inpurt -199.61 -1.14 0.57
2. Common mode sensitivity
DASY measurement parametars: Auto Zero Time: 3 sec; Measuring fime: 3 sec
Commaon mode High Range Low Range
Input Veltage (mY) Average Reading (pV) Average Reading (pV)
Channel X 200 -5.18 -7.07
- 200 v.82 6.50
Channal ¥ 200 -3.56 -3.80
= 200 4149 4.35
Channel Z 200 12.21 11.85
- 200 -14.51 -14.28
3. Channel separation
DASY measurement pararmetsrs: Auto Zero Time: 3 sec; Measuring time: 3 sac
Input Voltage (mV) | Channel X (u¥) | Channel ¥ (V) Channel Z (V)
Channeal X 200 - 1.78 -3.94
Channel ¥ 200 8.13 - 267
Channel Z 200 .14 6.43 -
Cartificate No: DAE4-1210_May14 Page 4 ot 5




4. AD-Converter Values with inputs shorted

DASY measurement parameters: Auto Zero Time: 3 sec; Measu ring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 15954 15797
Channel Y 15962 16451
Channel Z 15874 169386

5. Input Offset Measurement
DASY measurement paramelters: Auto Zero Time: 3 sec: Measuring time: 3 sec

Input 10ML2
Average [uV) min. Offset (LV) | max. Offset (uV) e ?::;ﬂmn
Channel X -(0.85 -1.82 -0.15 0.34
Channel ¥ -0.27 -1.81 0.54 039
Channel Z -0.30 -1.249 0.94 0.43
6. Input Offset Current
Mominal Input circuitry offset current on all channels:; <25iA a
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channel 2 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vee) +7.9
Supply (- Vec) -T6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (maA)
Supply (+ Vo) +0.01 +6 +14
Supply (- Vee) 0.1 -3 -A

Cerificate Mo: DAF4-1210_May14
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Glossary:

MNORMx, v,z sensitivily in free space

OCP dinde comprasson point

CF crest fackor {1/duty cyele) of the RF signal

AR CD modulation dependent linearization paramelers

Polarization ¢ rotation around probe axis

Polarizaticn 4 4 rotation around an axis that is in the plane normal to pro
i.e, % =0 is nomnal to probe axis

Connector Angle information used in DASY systom to align probe sensor X

Calibration is Performed According to the Following Standards:

Schwelzerischar Kalibrierdlenst
Service suissa d'étalonnage
Bervizio svizzero di taratura
Swias Callbration Service

“noaw

Accraditation No.: SC5 108

bz &xis {at measurement center),

10 the robot cocrdinate system

a} IEEE Std 1308-2008, * [EEE Standard for cafibration of electromagnetic figld sensors and probos, excluding

antennas, from 9 kHz 1o 40 GHz", Decomber 2005
b} CTIA Tast Plan for Hearing Aid Compatibility, April 2010,

Methods Applied and Interpretation of Parameters:

v NORMY.y 2z Assessed for E-fisld polarization % = 0 for XY sensors and 8 + 80 for 2 senzar (= 900 MHz in

TEM-cel: f » 1800 MH7: R22 waveguide),

*  MORM{Tx,y.z = NORMx.y z * frequency_response {see Fraguency Response Chart}.

¢ DCPuy,7: DCP are numerical lingarization parameters assessed bascd o
signal {no uncertainky required). DCP doss not depend on Fegquency nor

the data of pover sweep with Gy
edia.

*  FPAR:PAR is the Peak to Average Ralio that is not calibrated but datermingd based on the signal

characteristics

o Axyz By wz Cxpe Dryz VRx 2 A B C D are numerical linsarizatin paramelers assessed based an

the data of power sweep for specific modulation signal. The parameters d
media. ViR is the maximum calibration range expressed in RMS voltage ad

«  Sphencal isofropy (3D devialion fom izciropy): in a locally homogrnaous
wavedlide setup.

»  Sensor Offset The sensor oflset corresponds to the offset of virtual meas
{on probe axis). Mo tolerance required.

s Connector Angle: Tha angle is assessed using the information gained by d
uncertainty required),

Cartificate Mo; ER3-248) Fubild Page 2 af *1y
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Probe ER3DV6

SN:2480

Manufactured:  March 31, 2009
Calibrated: February 28| 2014

Calibrated for DASY/EASY Systems

(MNote: non-compatible with DASYZ2 system!)

Cerificate Mo: ERA-2480_Feb14 Fage 3 of 10




ER3DOVE- SN:2480

February 28, 2014

DASY/EASY - Parameters of Probe: ER3DV6 - SN:2480

Basic Calibration Parameters

B Sensor X Sensor Y Sensor Z Une (k=2 |
Mo mwgwmﬂ 2.05 1.48 1.83 + 104 % |
DCP {mW) U8.A 100.1 100.7

Modulation Calibration Parameatars

(o Communicalion System Name A | B c D ¥R Unc™

dB ' dEvuv dE my [k=2)
a9 LW X' oo [ 1.4 | o00 | 18898 | 127 |
¥ 0.0} 0.3 14 104 3
z 0.0 0.0 14 152.9
éin;- UMTS-FDO (WCDMAY % 315 66.3 mE 28 1132 A7 % |
| y 316 Bt 1 18p 1138 ]
z 3.90 6.9 185 122.0 ]
10012- IEEE 302 11b WiFl 2.4 GHz (DS5E, 1 b 3.4 70.6 20 1,87 1188 | .7 %
| CAA M)
¥ 2.44 65.2 1701 115.4 ]
z .98 70.4 19.f 247 |
E] o02i- GSM-FCO {TOMA, GMSK) X | 2147 G 2 8.5 930 1308 | +1.8%
A8
¥ | 1184 o1.5 5.5 108.7
Z | 1asz 55.3 270 1001 1
11: ﬂ:gg GUMAZDDD [1xRTT, RC1) ¥ 485 BE.O 19k 4 57 1154 | +D0%
¥ 4.6% BE.C 18.F 1144
z 473 BE.6 19,0 1224 :
1ﬂﬂé31- COMA2D0T MaRTT, RG3) o 380 HE ¢ 18.6 307 M7 .7 %
Ch
B ¥ 273 65.2 18.7 1.6
z 354 85.6 18k 1189 _
10082- 15-54 {15-136 FOD {TOMAFDM, Pl ¥ | 5211 0q 8 a0 477 1731 +3.0%
| GAB DOPSK, Fullrals!
Y 4,25 73z 14 1437
Z | 5155 99.8 2| 127 1
j:\ %ﬂh_ COMAZOON, RCA, S03, 175th Rate 25 F. | % | 47 11 985 suyp | 12d8 |T1099 | 38 |
¥ | 1396 558 30.b a5.0
Z | 12400 993 SE.B 1293 7

The reported uncertainty of measurement is stated as the standard
multiplied by the coverage factor k=2, which for a normal distributio

probability of approximately 85%.

uncertainty of measurement
m corresponds to 2 coverage

f fumerical linearzatinn paramater: uncerta nby nol reguired.

© Uncarainty is determnmnes; wssing thea max. devlation from linear response Appiving rocka g ar distibu
ticld valae.

Cenificate Mo ERS-2480_Feb14
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ERADWE— SM:2480

Frequency responss (normalized)

Frequency Response of E-Field

(TEM-Cell:ifi110 EXX, Waveguide: R22)

0 200

TE%_JD”J

1
i
o B S
i,
'
i- rfn
H

5

..........

1500
F [MHz]

i
2000

MLI
TEM B0

Uncartainty of Frequency Response of E-fiald: + £.39% (k=2}
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ER30WE— SH:2480 Fabruary 28, 2014
Receiving Pattern {¢), 8 =0°
=600 MHz TEM 0" =2500 MHz R22 0°
w‘j - t} ¥u :ux e oaz ¢ m‘; . . % i .:u aE a4 R
F o)
& . a &) " &
Tot # k] 3 Tot X, ] Z
Receiving Pattern {¢), 8 = 90°
=600 MHz TEM,90° =2500MHz R22 90°
|3:;: a 07 04 LE 04 I-n “I; G N h
h L _- - ;S
o L L ] i a | ]
Tod X ¥ v Tul X Y Pl
Carlificate Mo: ER3-2430_Feb14 Page & of 14




ER3ADVE- SM:248D0

Receiving Pattern (¢), 8 =

OD

February 28, 2014

Uncartainty of Axial lzotropy Assessment: +0.59

Receiving Pattern (¢), 9 = |

e (K=Z)

00°

23 'ﬁ-ﬁl—z

190 -1 50 ¢ N
_ Rl [

" 4] I

BT ) R Az 1RGO rAHZ

Uncertalnty of Axial Isotropy Assessment: 1 0.5% (k=2}

Cortificate Mo, ER3-24H3_Febid Fage T of 70
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ER3CWE- SM:2480

Dynamic Range f(E-field
(TEM cell, f = 900 MHz)

g

- Dﬁ______.__._...;'..

10%

10 =

10 B e i cgme e oy o

Input Signal |44

102-

"||:|1 REN——

10¢ 1o 1F
E woral [vim:
& [®]

st corm pensated comgensatad

Errar [uB]
=

E tatal [V
2. .
15k compensated COmp@esatey

Uncertainty of Linearity Azspssment: & 0.6% (k=2)

Cenificate Mo: FRI-2450_Feb14 Hage 8 of 14
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ER3DVE- SM:2480

Fabruary 28, 2014

Deviation from Isotropy in |Air
Error (i, &), f=900 MHz

Dorerakian

1.0 -0& -0F 04

ng 10

Uncertainty of Spherical Isotropy Azsessment: £ 26% (k=2)

Certificata Mr: FR3-2430_Fak14

Faga 9 af 10




ERADVE- SN 2480 Febiuary 28, 2014

DASY/EASY - Parameters of Probe: ER3DV6 - SN:2480

Other Probe Parameters

" Sensor Amangement Héc:l:angular
" Connootor Angle (] 155
| Mechanical Surface Detection Mode erabled |
Optical Surface Detection Mode ' disabled
| Probe Overall Length ) 327 mm
Priphe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter &mm
| Probe Tip 0 Sensor X Calibration Print ' 2.5 mm
| Probe Tip o Sengor ¥ Galibration Paint 2.5 mm
Prose Tip to Sensar Z Calibraticn Paoint 25 mm

Cerficate Mo: ER3-24A0_=eh14 Page 10 of 10
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