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1. GENERAL CONDITIONS

1.1 This report only refers to the item that has undergone the test.

1.2 This report standalone dose not constitute or imply by its own an approval of the

product by the certification Bodies or competent Authorities.

1.3 This document is only valid if complete; no partial reproduction can be made

without written approval of CCIC-SET

1.4 This report cannot be used partially or in full for publicity and/or promotional
purposes without previous written approval of CCIC-SET and the Accreditation

Bodies, if it applies.
1.5 CNAS-Lab Code: L1659

CCIC Southern Electronic Product Testing (Shenzhen) Co., Ltd. CCIC is a third party
testing organization accredited by China National Accreditation Service for
Conformity Assessment (CNAS) according to ISO/IEC 17025. The accreditation
certificate number is L1659. A 12.8*6.8*6.4 (m) fully anechoic chamber was used for

the radiated spurious emissions test.
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Company Name:
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Address:

2. Administrative Date

2.1. Identification of the Responsible Testing Laboratory

CCIC-SET

EMC & RF Department

Electronic Testing Building, Shahe Road, Nanshan District,
ShenZhen, P. R. China

+86-755-26629676

+86-755-26627238

Mr. Wu Li'an

2.2. ldentification of the Responsible Testing Location(s)

CCIC-SET

Electronic Testing Building, Shahe Road, Nanshan District,
Shenzhen, P. R. China

SET2017-05261
Mr. Li Sixiong

Mr. Wu Li'an
2017-04-18
2017-04-18

2.4. ldentification of Applicant

Hyundai Corporation
25, Yulgok-ro 2-Gil, Jongno-gu, Seoul, South Korea

Guizhou Fortuneship Technology Co., Ltd

(No. 4 Plant, High-tech Industrial Park, Xinpu Economic
Development Zone) Jingkai Road, Xinpu Jingkai
District, Xinpu New District, Zunyi City, Guizhou
Province, P. R. China

Notes: This data is based on the information by the applicant.
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a.

3.

Equipment Under Test (EUT)

Sample Name: 4G Smart Phone

L500U
Brand Name: /

Type Name:

Support Band

Test Band
General
. Development Stage
description:
Accessories
Antenna type
Operation mode
Modulation mode
NOTE:

The EUT is a model of /operating in GSM 850 / 1900, WCDMA 850 /1700/1900 MHz

3.1.ldentification of the Equipment under Test

GSM850MHz/1900MHz

WCDMA 850MHz/ 1700MHz/1900MHz
LTE Band 2/4/5/7/12/17

Bluetooth 2.4GHz/ WIFI 2.4GHz

GSM 850MHz/ GSM 1900MHz
WCDMA 850MHz/ 1700MHz/1900MHz

Identical Prototype
Power Supply
PIFA Antenna
GSM/WCDMA

GMSK, 8PSK, QPSK, 16QAM

LTE band2/4/5/7/12/17, 2.4 GHz WIFI, BT.

Please refer to Appendix C for the photographs of the EUT. For a more detailed

features description about the EUT, please refer to User’'s Manual.
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3.2 Summary of test results

3.2.1 Test Standards

No. Identity Document Title
1 FCC 47 CFR Part 20.19 | Hearing aid-compatible mobile handsets.
ANCI C63.19:2011 American National Standard Methods of Measurement of
2 Compatibility between Wireless Communications Devices
and Hearing Aids
3 285076 D01 HAC EQUIPMENT AUTHORIZATION GUIDANCE FOR HEARING
Guidance v04r01 AID COMPATIBILITY
285076 D02 T-Caoll GUIDANCE FOR PERFORMING T-COIL TESTS FOR AIR
4 testing for CMRS IP v02 | INTERFACES SUPPORTING VOICE OVER IP (E.G., LTE
AND WI-FI) TO SUPPORT CMRS BASED TELEPHONE
SERVICES

Summary of T-Rating

3.2.2 Summary Of HAC Rating

Band T-Rating Frequency response
GSM850 T3 PASS
GSM1900 T4 PASS
WCDMAS850 T4 PASS
WCDMA1700 T4 PASS
WCDMA1900 T4 PASS

CCIC-SET/T-I (00)
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4. Hearing Aid Compatibility (HAC)

4.1 Introduction

The purpose of the Hearing Aid Compatibility extension is to enable measurements of the
near electric and magnetic fields generated by wireless communication devices in the region
controlled for use by a hearing aid in accordance with ANSI-C63.19-2011 FCC has granted a
request for waiver of the HAC rules in section 20.19 for dual band GSM handsets. The waiver
has specific conditions, as stated in the order (FCC 05-166) and expires 1 August 2007.

The purpose of this standard is to establish categories for hearing aids and for WD
(wireless communications devices) that can indicate to health care practitioners and hearing
aid users which hearing aids are compatible with which WD, and to provide tests that can be
used to assess the electromagnetic characteristics of hearing aids and WD and assign them
to these categories. The various parameters required, in order to demonstrate compatibility
and accessibility are measured. The design of the standard is such that when a hearing aid
and WD achieve one of the categories specified, as measured by the methodology of this
standard, the indicated performance is realized.

In order to provide for the usability of a hearing aid with a WD, several factors must be
coordinated:

a) Radio frequency (RF) measurements of the near-field electric and magnetic fields emitted
by a WD to categorize these emissions for correlation with the RF immunity of a hearing
aid.

b) Magnetic field measurements of a WD emitted via the audio transducer associated with
the T-coil mode of the hearing aid, for assessment of hearing aid performance.

c) Measurements with the hearing aid and a simulation of the categorized WD T-coll
emissions to assess the hearing aid RF immunity in the T-coil mode.

The WD radio frequency (RF) and audio band emissions are measured.

Hence, the following are measurements made for the WD:
a) RF E-Field emissions
¢) T-coil mode, magnetic signal strength in the audio band
d) T-coil mode, magnetic signal and noise articulation index
e) T-coil mode, magnetic signal frequency response through the audio band

Corresponding to the WD measurements, the hearing aid is measured for:
a) RF immunity in microphone mode
b) RF immunity in T-coil mode

CCIC-SET/T-I (00) Page 8 of 54
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4.2 Description of Test System

4.2.1 COMOHAC T-COIL PROBE

Serial Number: SN 24/11 TCP23

Frequency range: 200 Hz -5000 Hz

Dimensions: 6.55mm length*2.29mm diameter
DC resistance: 860.6 Q

Wire size: 51 AWG

Inductance: 132.1 mH at 1kHz

Sensitivity: -60.20 dB (V/A/m) at 1kHz

4.2.4 System Hardware

The HAC positioning ruler is used to position the phone properly with the regard to the
position of the probe during a measurement. The positioning system is made of a dedicated
frame that can be fixed on the table. The tip of the probe is positioned on a reference point
located on the top of the positioning ruler. The distance between this reference point and
the cross located on the ruler being known, the speaker of the phone is positioned on this
cross in order to make sure both probe and phone are positioned properly.

During the measurement, the HAC ruler has to be removed so that it does not interfere
with the measurement.

Position device

CCIC-SET/T-I (00) Page 9 of 54
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5. OPERATIONAL CONDITIONS DURING TEST

5.1 Schematic Test Configuration

During SAR test, EUT was operating in Traffic Mode (Channel Allocated) at Normal
Voltage Condition. A communication link is set up with a System Simulator (SS) by air link,
and a call is established.

The EUT should use its internal transmitter. The antenna(s), battery and accessories
shall be those specified by the manufacturer. The EUT battery must be fully charged and
checked periodically during the test to ascertain uniform power output. If a wireless link was
used, the antenna connected to the output of the base station simulator shall be placed at
least 50 cm away from the handset.

The signal transmitted by the simulator to the antenna feeding point should be lower than
the output power level of the handset by at least 35 dB

Air-interface Type mu a.ne.ous educe OoTT
(MHz) Tested Transmissions power
850 VO Yes WIFIl and BT N/A N/A
GSM 1900 VO Yes WIFIl and BT N/A N/A
GPRS/EDGE DT N/A WIFIl and BT N/A YES
850 VO Yes WIFIl and BT N/A N/A
1700 VO Yes WIFIl and BT N/A N/A
WCDMA
1900 VO Yes WIFIl and BT N/A N/A
HSDPA DT N/A WIFIl and BT N/A YES
LTE 2/4/5/7/12/17 VD N/A WIFIl and BT N/A YES
GSM or
WIFI 2450 VD N/A N/A YES
WCDMA or LTE
GSM or
BT 2450 DT N/A N/A N/A
WCDMA or LTE
VO=CMRS Voice Service
DT - Digital Transport
VD=CMRS IP Voice Service and Digital Transport

Note: 1. No associated T-coil measurement has been made in accordance with guidance issued by
KDB285076 D02 T-Coil for CMRS IP

CCIC-SET/T-I (00) Page 10 of 54
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5.2 HAC Measurement System

The HAC measurement system being used is the COMO HAC system, the system is
controlled remotely from a PC, which contains the software to control the robot and data
acquisition equipment. The software also displays the data obtained from test scans.

In operation, the system first does an 2D scan at a fixed depth within a 50mm*50mm
area. When the maximum HAC point has been found, the system will then carry out a 3D
scan centred at that point to determine volume averaged HAC level.

5.3 Equipments and results of validation testing
System Audio Validation

Put the phone on call and select the CMU decoder cal. When the decoder cal is
selected, a full sacle(3.14 dBm) signal is provided to the speech port. Measure the voltage
form the speech connector using the provided CMU speech cable. For this connect the
GSM/WCMDA out connector (or CDMA2K OUT connector) to the front panel of the keithley
and read the AC voltage. With the speech cable provided by satiom, the GSM/WCDMA
OUT connector 2 and the CDMA2K OUT connector is the connector 4.

Put the phone on call and select the CMU encoder cal. And send a signal to the CMU
and check to avoid influencing the calibration. An RMS voltmeter would indicate 100 mV
RMS during the first phase and 10 mV RMS during the second phase. After the first two
phases, the two input channels are both calibrated for absolute measurements of voltages.
The resulting factors are displayed above the multi-meter window.

After phases 1 and 2, the input channels are calibrated to measure exact voltages. This
is required to use the inputs for measuring voltages with their peak and RMS value.

In phase 3, a multi-sine signal covering each third-octave band from 50 Hz to 10 kHz is
generated and applied to both audio outputs. The probe should be positioned in the center
of the AMCC and aligned in the z-direction, the field orientation of the AMCC. The “Coil In”
channel is measuring the voltage over the AMCC internal shunt, which is proportional to the
magnetic field in the AMCC. At the same time, the “Probe In" channel samples the amplified
signal picked up by the probe coil and provides it to a numerical integrator. The ratio of the
two voltages in each third-octave filter leads to the spectral representation over the
frequency band of interest. The Coil signal is scaled in dBV, and the Probe signal is first
integrated and normalized to show dB A/m. The ratio probe-to-coil at the frequency of 1 kHz
is the sensitivity which will be used in the consecutive T-Coil jobs..

CCIC-SET/T-I (00) Page 11 of 54
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T-Coil measurement test setup

5.4 T-Coil Measurement Procedure

The following illustrate a typical T-Coil signal test scan over a wireless communications
device:

a. Position the EUT in the test setup and connect the EUT RF connector to a base station
simulator.

b. The drive level to the EUT is set such that the reference input level defined in 6.3.2.1,
Table 6.1 is input to the base station simulator in the 1 kHz, 1/3 octave band. This drive
level shall be used for the T-Coil signal test (ABM1) at f = 1 kHz. Either a sine wave at 1025
Hz or a voice-like signal, band-limited to the 1 kHz 1/3 octave, as defined in 6.3.2, shall be
used for the reference audio signal. If interference is found at 1025 Hz an alternate nearby
reference audio signal frequency may be used. The same drive level will be used for the
ABM1 frequency response measurements at each 1/3 octave band center frequency. The
EUT volume control may be set at any level up to maximum, provided that a signal at any

frequency at maximum modulation would not result in clipping or signal overload.

c. Determine the magnetic measurement locations for the EUT, if not already specified by
the manufacturer, as described in 6.3.4.1.1 and 6.3.4.4.

d. At each measurement location, measure and record the desired T-Coil magnetic signals
(ABM1 atfi) as described in 6.3.4.2 in each individual ISO 266-1975 R10 standard 1/3

octave band. The desired audio band input frequency (f i ) shall be centered in each 1/3

CCIC-SET/T-I (00) Page 12 of 54
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octave band maintaining the same drive level as determined in Step 2) and the reading
taken for that band. Equivalent methods of determining the frequency response may also be
employed, such as fast Fourier transform (FFT) analysis using noise excitation or
input—output comparison using simulated speech. The full-band integrated or half-band
integrated probe output, as described in D.18, may be used, as long as the appropriate
calibration curve is applied to the measured result, so as to yield an accurate measurement
of the field magnitude. (The resulting measurement shall be an accurate measurementin
dB A/m.) All measurements of the desired signal shall be shown to be of the desired signal
and not of an undesired signal. This may be shown by turning the desired signal on and off
with the probe measuring the same location. If the scanning method is used the scans shall
show that all measurement points selected for the ABM1 measurement meet the ambient

and test system noise criterion in 6.2.1.

e. At each measurement location measure and record the undesired broadband audio
magnetic signal (ABM2) as described in 6.3.4.3 with no audio signal applied (or digital zero
applied, if appropriate) using A-weighting, and the half-band integrator. Calculate the ratio of
the desired to undesired signal strength (i.e., signal quality).

f. Change the probe orientation to one of the two remaining orientations. At both
measurement  orientations, measure and record ABM1 using either a sine wave at 1025

Hz or a voice-like signal for the reference audio input signal.

g. Determine the category that properly classifies the signal quality.

CCIC-SET/T-I (00) Page 13 of 54
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Note:
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» Theareais 5 cmby5cm.

The area is centered on the audio frequency output transducer of the DUT

» The measurement plane is parallel to, and 10 mm in front of, the reference plane
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Typical DUT reference and plane for T-Coil measurements

The area is in a reference plane, which is defined as the planar area that contains the highest point
in the area of the phone that normally rests against the user’s ear. It is parallel to the centerline of

the receiver area of the phone and is defined by the points of the receiver-end of the DUT handset
which, in normal handset use, rest against the ear.
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5.5 Test System Validation

T-coil system validation Results

. Magnetic
Input Level Axial Location Field (dB Target (dB A/m)
i i iati
(mV) Description g Deviation(%)
Alm)
Axial Max -14.28 -14.51 5.4
Radial H Right -21.38 -21.54 3.7
500 Left -21.88 -21.37 -12.46
Radial V Upper -21.56 -21.27 -6.9
Lower -20.96 -20.25 -17.7
Note: The tolerance limit of System validation +25%

Note: Target value was referring to the Measurement value in the calibration certificate of reference
dipole.

CCIC-SET/T-I (00) Page 15 of 54
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6. CHARACTERISTICS OF THE TEST
6.1 Applicable Limit Regulations

Axial and Radial Field Intensity

All orientations of the magnetic field, in the axial and radial position along the
measurement plane shall be = -18 dB(A/m) at 1 kHz in a 1/3 octave band filter per §
8.3.1.

Frequency Response

The frequency response of the axial component of the magnetic field shall follow the
response curve specified in EIA RS-504-1983, over the frequency range 300 Hz - 3000

Hz per §8.3.2.
MAGNETIC FIELD STRENGTH RELATIVE TO 1000 Hz
20
N‘
I -4 dB*Oct.
=
- 10 [
= +2d8
E Nm‘\ i
o 0
= Y
2 -__"'-—_
2
= -10
L; \_ & dBMOct.
o
m
T 20 : -
300 500 1000 2000 3000
FREQUEMCY (Hz)

Figure 4-1
Magnetic field frequency response for Wireless Devices with an axial field
=2-15 dB (A/m) at 1 kHz

WMAGNETIC FIELD STRENGTH RELATIVE TO 1000 Hz
20

-4 dB/Dct.

\ /— +2 dB
-10 \
6 dB/Oct. |

300 500 1000 200D 3000

4B Relative to Value at 1 kiz
3]
(=0
m

FREQUENCY [Hz)
Figure 4-2
Magnetic Field frequency response for wireless devices with an axial field that exce
-15 dB(A/m) at 1 kHz
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Signal Quality

The table below provides the signal quality requirement for the intended audio magnetic
signal from a wireless device. Only the RF immunity of the hearing aid is measured in T-coil
mode. It is assumed that a hearing aid can have no immunity to an interference signal in
the audio band, which is the intended reception band for this mode. The only criterion that
can be measured is the RF immunity in T-coil mode. This is measured using the same
procedure as the audio coupling mode at the same levels.

The signal quality of the axial and radial components of the magnetic field was used to
determine the T-coil mode category.

Table 3 T-Coil Mode Categories

Telephone RF Parameter
Category Wireless Device Signal Quality
(Signal + Noise-to-noise ratio in dB)
T1 0to 10 dB
T2 10 to 20 dB
T3 20to 30 dB
T4 >30dB

CCIC-SET/T-I (00) Page 17 of 54
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6.2 Applicable Measurement Standards

ANSI C63.19-2011: American National Standard Methods of Measurement of
Compatibility between Wireless Communications Devices and Hearing Aids.

FCC 47CFR § 20.19 American National Standard Methods of Measurement of
Compatibility between Wireless Communications Devices and Hearing Aids

It specifies the measurement method for demonstration of compliance with the HAC
limits for such equipments.

7. LABORATORY ENVIRONMENT
Table 4: The Ambient Conditions during HAC Test

Temperature Min. =20 °C, Max. =25 C
Relative humidity Min. = 30%, Max. = 70%
Ground system resistance <0.5 O

Ambient noise is checked and found very low and in compliance with requirement of
standards.

Reflection of surrounding objects is minimized and in compliance with requirement of
standards.

CCIC-SET/T-I (00) Page 18 of 54
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8. TEST RESULTS

8.1 Summary of Power Measurement Results
The power level results were listed in the following two tables:

Table 5: Conducted RF Power of GSM850

Band GSM 850 GSM 1900
Channel 128 190 251 512 661 810
Frequency 824.2 836.4 848.8 1850.2 1880.0 1909.8

GSM 32.64 32.68 32.59 29.26 28.75 28.20

Table 6: Conducted RF Power of WCDMA
Band WCDMA 850 WCDMA1900

TX Channel 4132 4182 4233 9262 9400 9538

Frequency 826.4 836.6 846.6 1852.4 1880.0 1907.6
ARM 22.62 22.59 22.69 22.69 22.82 22.65
Band WCDMA 1700

TX Channel 1312 1412 1513

Frequency 1712.4 1732 1752.6
ARM 22.54 22.71 22.56

8.2 Summary of Measurement Results

Table 8: T-Coil Values of the EUT

Temperature: 23.0~23.5°C, humidity: 62~64%.
Test Results
Band Channel Frequency (MHz) Category
GSM850 190 836.4 T3
GSM1900 661 1880.0 T3
WCDMAS850 4182 836.6 T4
WCDMA1700 1412 1732.0 T4
WCDMA1900 9400 1880.0 T4

CCIC-SET/T-I (00) Page 19 of 54
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9. Measurement Uncertainty

Table 9: Measurement Uncertainty of RF Emission Test

_ Uncertainty | Probe _ _ _ Std. Unc.(+-%)
Uncertainty Component ) Div (CHE (Ci)yH
value Dist. E H
Measurement System
Probe calibration 6.00 N 1.000 1 1 6.00 6.00
Axial Isotropy 2.02 R 1.732 1 1 1.17 1.17
Sensor Displacemant 14.30 R 1.732 1 0.217 8.26 1.79
Boundary effect 2.50 R 1.732 1 1 0.87 0.87
Phantom Boundary effect 6.89 R 1.732 1 0 3.52 0.00
Linearity 2.58 R 1.732 1 1 1.49 1.49
Scaling to PMR Calibration 9.02 N 1.000 1 1 9.02 9.02
System Detection Limit 1.30 R 1.732 1 1 0.75 0.75
Readout Electronics 0.25 R 1.732 1 1 0.14 0.14
Reponse Time 1.23 R 1.732 1 1 0.71 0.71
Integration Time 2.15 R 1.732 1 1 1.24 1.24
RF Ambient Conditions 2.03 R 1.732 1 1 1.17 1.17
RF Reflections 9.09 R 1.732 1 1 5.25 5.25
Probe positioner 0.63 N 1.000 1 0.71 0.63 0.45
Probe positioning 3.12 N 1.000 1 0.71 3.12 2.22
Extrapolation and Interpolation 1.18 R 1.732 1 1 0.68 0.68
Uncertainties of the EUT
Test sample positioning Vertical 2.73 R 1.732 1 0.71 1.58 1.12
Test sample positioning Lateral 1.19 R 1.732 1 1 0.69 0.69
Device Holder and Phantom 2.20 N 1.000 1 1 2.20 2.20
Power Drift 4.08 R 1.732 1 1 2.36 2.36
Phantom and Setup Related
Phantom Thickness 200 | N [ 1000 [ 1 0.6 2.00 1.20
Conbined Std. Uncertainty(k=1) 16.18 13.25
Expanded Uncertainty on Power 32.35 26.50
Expanded Uncertainty on Field 16.18 13.25
Note:
N-Nomal
R-Rectangular
Div.- Divisor used to obataion standard uncertanty
CCIC-SET/T-I (00) Page 20 of 54
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Table 10: Measurement Uncertainty of T-Coil Test
] . Standard | Degree of
] Uncertainty | Probability ) )
No. Uncertainty Component |Type S k ci Uncertainty | freedom
Value (%) | Distribution . )
(%) ui(%) |Veff orvi
Measurement System
1 — Probe Calibration B 6 N 3 1 3.5 0
2 — Axial isotropy 4.7 R 1.732 0.5 4.3 0
3 —Hemispherical Isotropy B 9.4 R 1.732 0.5 4.3 0
4 — Boundary Effect B 11.0 R 1.732 1 6.4 o0
5 — Linearity B 4.7 R 1.732 1 2.7 0
6 — System Detection Limits B 1.0 R 1.732 1 0.6 0
7 — Probe Coil Sensitivity B 0.49 R 1.732 1 0.28 0
8 — Response Time B 0.00 R 1.732 1 0.00 o0
9 — Integration Time B 0.00 R 1.732 1 0.00 o0
10 — RF Ambient Conditions B 3.0 R 1.732 1 1.73 0
— Probe Position Mechanical
11 B 0.4 R 1.732 1 0.2 0
tolerance
— Probe Position with
12 B 29 R 1.732 1 1.7 0
respect to Phantom Shell
Uncertainties of the DUT
13 — Position of the DUT A 4.8 N 3 1 4.8 5
14 — Holder of the DUT A 71 N 3 1 71 5
15 — Repeatability of the WD B 5.0 R 1.732 1 2.9 o0
Acoustic noise
16 — Acoustic noise B 1.0 R 1.732 1 0.6 o0
21 — Cable loss B 0.46 N 1.732 1 0.46 Y
Combined Standard Uncertainty RSS 17.26 42.33
Expanded uncertainty
K=2 34.52
(Confidence interval of 95 %)
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10. MAIN TEST INSTRUMENTS

No | EQUIPMENT TYPE Series No. Cal. Date Due Date
1 T-Coil Probe SATIMO/STCOIL | SN 24/11 TCP23 2016/12/16 | 2017/12/15
2 TMFS SATIMO/STMFS | SN 22/12 TMFS15 | 2016/12/16 | 2017/12/15
5 | VectorNetwork - 1145.1010.08 2016/06/13 | 2017/06/12

Analyzer
4 Amplifier Nucletudes 143060 2017/04/04 | 2018/04/03
5 Power Meter NRVS 1020.1809.02 2016/06/13 | 2017/06/12
6 Multimeter Keithley - 2000 4014020 2017/04/04 | 2018/04/03
7 Power Sensor NRV-Z4 100069 2016/06/10 | 2017/06/09
Wireless
8 | Communication CMU200 A0304212 2016/06/10 | 2017/06/09
Test Set

CCIC-SET/T-I (00) Page 22 of 54



Report No. SET2016-05261

Fig.1 Testing Photo
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13.ANNEX C SYSTEM VERIFICATION (TMFS)

Test Summary

C63.19 | Mode | Band Test Description Minimum Limit Location Measured | Category Verdict
dBA/m - dBA/m - Pass/Fail
7.3.1.1 Intensity, Axial - Max -14.28 - -
7.3.1.2 Val Intensity, RadialH - Right side -21.38 - -
- Left side -21.88 - -
7.3.1.2 Intensity, RadialV/ - Upper side -21.56 - -
- Lower side -20.96 - -

AXIAL ABM1 RADIAL H ABM1

Placksted Intentiy Placksted Intentiy

AVE Careed ¥ max] (mej 5 ¥ maxl (ma) |3 AVE Careed * max] (ma)[Z] ¥ maxd [ma) [
% a2 (mml[  max2 (mm] [

RADIALV ABM1

Placksted Intentiy

AVE Careed ¥ max] (mej 5 ¥ maxl (ma) [7
X max? [mm]| 1, ¥ max2 (mm] |10
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14. ANNEX D TEST PLOTS

Measurement Results GSM850 Frequency (MHz): 836.400000

AXIAL ABM1 RADIAL HABM1

X X

m ﬂ Toaaxl Gl Tamssl Gl ﬂl M Tmasl Gaad[E T maxd Gem) i
e ]
RADIAL V ABM1

isatice Graphical Interface

X

| gmea Tl madf Tawl ) [
T aas? (ea) [iF ]
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Raw Data Results

Axial Radial H Radial V

128 189 250 128 189 250 128 189 250

Max | Max | Max Left | Righ Left | Righ Left | Righ Up Dow Up Dow Up Dow

t t t n n n

ABM1, dBA/m NUL | 20.0 | NUL | NUL | NUL | 631 134 | NUL | NUL | NUL | NUL | 163 19.2 | NUL | NUL
L 1 L L L 1 L L L L 2 6 L L

ABM2, dBA/m NUL -10. NUL | NUL | NUL -20. -7.8 NUL | NUL | NUL | NUL | -7.11 -4.4 NUL | NUL
L 32 L L L 07 4 L L L L 2 L L

Ambient noise, dBA/m -50. -50. -50. -50. -50. -50. -50. -50. -50. -50. -50. -50. -50. -50. -50.

00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

Freq Reponse Margin - 1.84 - - - - - - - - - - - - -
(dB)
S+N/N(dB) NUL | 304 | NUL | NUL | NUL | 26.8 219 | NUL | NUL | NUL | NUL | 228 236 | NUL | NUL
L 8 L L L 4 7 L L L L 4 0 L L
S+N/N per orientation 30.48 21.97 22.84
(dB)

Maanetic field frequency response (field that exeeds -15 dB)

E0-

10-

1
—
=

1

dB relatiwe to walue at 1EH:z

—20-| :
JE+2 1E+3 3E+3

Frequency (Hz)
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Test Summary

C63.19 | Mode Band Test Description Minimum Location Measured | Categor | Verdict
Limit y
dBA/m - dBA/m - Pass/Fai
I
7.3.1.1 Intensity, Axial -18 Max 20.01 - PASS
7.3.1.2 Intensity, RadialH -18 Right side 6.31 - PASS
-18 Left side 1341 - PASS
73.12 | GSM | GSM850 Intensity, RadialV -18 Upper side 16.32 - PASS
-18 Lower 19.26 - PASS
side
7.33 Signal to noise/noise, Axial 20 Max 30.48 T4 PASS
7.33 Signal to noise/noise, RadialH 20 Right side 26.84 T3 PASS
20 Left side 21.97 T3 PASS
7.33 Signal to noise/noise, RadialV 20 Upper side 22.84 T3 PASS
20 Lower 23.60 T3 PASS
side
7.3.2 Frequency reponse, Axial 0 - 1.84 - PASS
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Measurement Results GSM1900 Frequency (MHz): 1880.00000

AXIAL ABM1

RADIAL HABM1

X

Toaaxl Gl Tamssl Gl

T maxl (ma) 35 T waxl (ual F'.\
e ]

X

RADIAL V ABM1

T aun? Geal G

X

T omazl el T masl bl

T mast C—)[l:\_
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Raw Data Results

Axial Radial H Radial V

513 661 809 513 661 809 513 661 809

Max Max | Max Left | Righ Left | Righ Left Righ | Max Max Max Left | Righ Left

ABM1, dBA/m NUL | 199 | NUL | NUL | NUL | 6.53 135 | NUL | NUL | NUL | 199 | NUL | NUL | NUL | 6.53
L 8 L L L 2 L L L 8 L L L

ABM2, dBA/m NUL | -14. NUL | NUL | NUL | -24. -12. NUL | NUL | NUL | -14. NUL | NUL | NUL | -24.
L 47 L L L 18 17 L L L 47 L L L 18

Ambient noise, dBA/m -50. -50. -50. -50. -50. -50. -50. -50. -50. -50. -50. -50. -50. -50. -50.

00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

Freq Reponse Margin - 1.68 - - - - - - - - 1.68 - - - -
(dB)
S+N/N(dB) NUL 34.7 NUL | NUL | NUL 311 25.6 NUL | NUL | NUL 34.7 NUL | NUL | NUL 311
L 7 L L L 3 5 L L L 7 L L L 3
S+N/N per orientation 34.77 25.65 27.48
(dB)

Maagnetic field frequency response (field that exeeds -15 dB)

20—

10-

-10-

dE relative to walue at 1EHz

-20 | .
JE+2 1E+3 IE+3

Frequency [(Hz)
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Test Summary

C63.19 | Mode Band Test Description Minimum Location Measured | Categor | Verdict
Limit y
dBA/m - dBA/m - Pass/Fai
I
7.3.1.1 Intensity, Axial -18 Max 19.98 - PASS
7.3.1.2 Intensity, RadialH -18 Right side 6.53 - PASS
-18 Left side 13.52 - PASS
7.3.12 | GSM | GSM1900 Intensity, RadialV -18 Upper side 16.30 - PASS
-18 Lower 19.26 - PASS
side
7.33 Signal to noise/noise, Axial 20 Max 34.77 T4 PASS
7.33 Signal to noise/noise, RadialH 20 Right side 31.13 T4 PASS
20 Left side 25.65 T3 PASS
7.33 Signal to noise/noise, RadialV 20 Upper side 27.48 T3 PASS
20 Lower 27.96 T3 PASS
side
7.3.2 Frequency reponse, Axial 0 - 1.68 - PASS
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Measurement Results WCDMA 850 Frequency (MHz): 836.60000

AXIAL ABM1

RADIAL HABM1

i
X

[
X

m ﬂ Toaaxl Gl Tamssl Gl _l M Tmasl Gaad[E T maxd Gem) i
e ]
RADIAL V ABM1

T aun? Geal G

i
X

Tomaxl Gl T manl )

T mast C—)[l:\_
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Raw Data Results
Axial Radial H Radial V
4132 | 4182 | 4233 4132 4182 4233 4132 4182 4233
Max Max | Max Left | Righ Left | Righ Left Righ | Max Max Max Left | Righ Left
t t t t
ABM1, dBA/m NUL 19.9 NUL | NUL | NUL 5.60 12.6 NUL | NUL | NUL 19.9 NUL | NUL | NUL 5.60
L 0 L L L 9 L L L 0 L L L
ABM2, dBA/m NUL | -33. | NUL [ NUL | NUL | -34. -38 NUL | NUL | NUL | -33. | NUL | NUL | NUL | -34.
L 21 L L L 35 67 L L L 21 L L L 35
Ambient noise, dBA/m -50. -50. -50. -50. -50. -50 -50 -50. -50. -50. -50. -50. -50. -50. -50
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Freq Reponse Margin - 2.00 - - - - - - - - 2.00 - - - -
(dB)
S+N/N(dB) NUL 53.2 NUL | NUL | NUL 40.1 515 NUL | NUL | NUL 53.2 NUL | NUL | NUL 40.1
L 9 L L L 1 1 L L L 9 L L L 1
S+N/N per orientation 53.29 40.11 53.48
(dB)

Maagnetic field frequency response (field that exeeds -15 dB)

E0-

—
=
1

=
1

1
—
=

1

dB relatiwe to walue at 1EH:z

-20-,
IE+2

1E+3

Frequency (Hz)

I
3E+3
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Test Summary

C63.19 | Mode Band Test Description Minimum Location Measured | Categor | Verdict
Limit y
dBA/m - dBA/m - Pass/Fai
|
7.3.1.1 Intensity, Axial -18 Max 19.90 - PASS
7.3.12 Intensity, RadialH -18 Right side 5.60 - PASS
-18 Left side 12.69 - PASS
7.3.12 | WCD | WCDMA Intensity, RadialV -18 Upper side 16.05 - PASS
MA 850
-18 Lower 19.02 - PASS
side
7.33 Signal to noise/noise, Axial 20 Max 53.29 T4 PASS
7.33 Signal to noise/noise, RadialH 20 Right side 40.11 T4 PASS
20 Left side 51.51 T4 PASS
7.33 Signal to noise/noise, RadialV 20 Upper side 53.48 T4 PASS
20 Lower 55.70 T4 PASS
side
7.3.2 Frequency reponse, Axial 0 - 2.00 - PASS

CCIC-SET/T-I (00)
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Measurement Results WCDMA1700 Frequency (MHz): 1732.00000

AXIAL ABM1

RADIAL HABM1

i
X

[
X

m ﬂ Toaaxl Gl Tamssl Gl ﬂl M Tmasl Gaad[E T maxd Gem) i
e ]
RADIAL V ABM1

i
X

| gmea Tl madf Tawl ) [
T aas? (ea) [iF ]
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Raw Data Results

Axial Radial H Radial V
1312 | 1412 | 1513 1312 1412 1513 1312 1412 1513
Max Max | Max Left | Righ Left | Righ Left Righ | Max Max Max Left | Righ Left
t t t t
ABM1, dBA/m NUL 19.6 NUL | NUL | NUL 5.47 125 NUL | NUL | NUL 19.6 NUL | NUL | NUL 5.47
L 6 L L L 1 L L L 6 L L L
ABM2, dBA/m NUL | -30. | NUL | NUL | NUL | -35. -38. | NUL | NUL | NUL | -30. | NUL | NUL | NUL | -35.
L 69 L L L 84 21 L L L 69 L L L 84
Ambient noise, dBA/m -50. -50. -50. -50. -50. -50. -50. -50. -50. -50. -50. -50. -50. -50. -50.
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Freq Reponse Margin - 2.00 - - - - - - - - 2.00 - - - -
(dB)
S+N/N(dB) NUL 50.5 NUL | NUL | NUL 414 50.9 NUL | NUL | NUL 50.5 NUL | NUL | NUL 414
L 7 L L L 7 0 L L L 7 L L L 7
S+N/N per orientation 50.57 41.47 53.23
(dB)
Magnetic field frequency response (field that exeeds -15 dB)
20—
&
— 10~
-t
o
L1
o
o
i
=] l:l_ —u
-
i
i
pe
o
o
o -10-
|
—EIII—I .
JE+2 1E+3 3E+3
Frequency (Hz)
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Test Summary

C63.19 | Mode Band Test Description Minimum Location Measured | Categor | Verdict
Limit y
dBA/m - dBA/m - Pass/Fai
|
7.3.1.1 Intensity, Axial -18 Max 19.66 - PASS
7.3.12 Intensity, RadialH -18 Right side 5.47 - PASS
-18 Left side 12.51 - PASS
7.3.1.2 | WCD | Band4_W Intensity, RadialV -18 Upper side 15.96 - PASS
MA | CDMA17
-18 Lower 18.93 - PASS
00
side
7.33 Signal to noise/noise, Axial 20 Max 50.57 T4 PASS
7.33 Signal to noise/noise, RadialH 20 Right side 41.47 T4 PASS
20 Left side 50.90 T4 PASS
7.33 Signal to noise/noise, RadialV 20 Upper side 53.23 T4 PASS
20 Lower 55.92 T4 PASS
side
7.3.2 Frequency reponse, Axial 0 - 2.00 - PASS
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Measurement Results WCDMA1900 Frequency (MHz): 1880.00000

AXIAL ABM1

RADIAL HABM1

i
X

Tomaxl Gl Tmaxl e)

T maxl (ma) 35 T waxl (ual F'.\
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X

RADIAL V ABM1
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i
X
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Raw Data Results

Axial Radial H Radial V
9262 | 9400 | 9538 9262 9400 9538 9262 9400 9538
Max Max | Max Left | Righ Left | Righ Left Righ | Max Max Max Left | Righ Left
t t t t
ABML1, dBA/m NUL | 157 | NUL | NUL | NUL | 555 | 126 | NUL | NUL | NUL | 157 | NUL | NUL | NUL | 555
L 1 L L L 1 L L L 1 L L L
ABM2, dBA/m NUL | -28. | NUL | NUL | NUL | -35. -38. | NUL | NUL | NUL | -28. | NUL | NUL | NUL | -35.
L 42 L L L 97 18 L L L 42 L L L 97
Ambient noise, dBA/m -50. -50. -50. -50. -50. -50. -50 -50 -50 -50 -50. -50 -50 -50 -50
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Freq Reponse Margin - 0.39 - - - - - - - - 0.39 - - - -
(dB)
S+N/N(dB) NUL | 461 | NUL | NUL | NUL | 416 | 509 | NUL | NUL | NUL | 46.1 | NUL | NUL | NUL | 416
L 4 L L L 8 7 L L L 4 L L L 8
S+N/N per orientation 46.14 41.68 53.75
(dB)

Maagnetic field frequency response (field that exeeds -15 dB)

20—

10-

-10-

dE relative to walue at 1EHz

-20-,
3E+2

1
1E+3 JE+3

Frequency (Hz)
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Test Summary

C63.19 | Mode Band Test Description Minimum Location Measured | Categor | Verdict
Limit y
dBA/m - dBA/m - Pass/Fai
|
7.3.1.1 Intensity, Axial -18 Max 15.71 - PASS
7.3.12 Intensity, RadialH -18 Right side 5.55 - PASS
-18 Left side 12.61 - PASS
7.3.1.2 | WCD | Band2_W Intensity, RadialV -18 Upper side 16.04 - PASS
MA | CDMA19
-18 Lower 19.00 - PASS
00
side
7.33 Signal to noise/noise, Axial 20 Max 46.14 T4 PASS
7.33 Signal to noise/noise, RadialH 20 Right side 41.68 T4 PASS
20 Left side 50.97 T4 PASS
7.33 Signal to noise/noise, RadialV 20 Upper side 53.75 T4 PASS
20 Lower 57.16 T4 PASS
side
7.3.2 Frequency reponse, Axial 0 - 0.39 - PASS

CCIC-SET/T-I (00)
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15.ANNEX E CALIBRATION REPORT

COMOHAC TMFS Calibration Report

Ref: ACR3516.16 SATU A

CCIC SOUTHERN ELECTRONIC PRODUCT

TESTING ( SHENZHEN) CO.,LTD

BUILDING 28 29, EAST OF SHIGU, XILI INDUSTRIAL ZONE

XILI ROAD, NANSHAN DISTRICT, SHENZHEN
GUANGDONG, CHINA

MVG COMOHAC E-FIELD PROBE
SERIAL NO.: SN 22/12 TMFS15

Calibrated at MVG US
2105 Barreit Park Dr. - Eennesaw , GA 30144

_-.j"'u I |'" ,

"'f_,.' £y ke o= .

Calibration Date 12;" 16/ lﬁ

SLemmary:

Thos domment presemts the method amd =l ffom an accoredited COMOHAC THMFS caldbeahon

perforied n MVG TEA wairg the COMOHAC fest beneh, fy we with & MVG COMOHAC
systemonly. All calbration wsults are bace able to natiomal metology mstbatons.
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COMOHAC TMFS FROBE CALIBRATION REFORT

Fef: ACR35016, 16,5870 4

Neame Frowtion Date Sgare
Frepared by . Jérdme LUC Product Manager 121672016 I~
Checled By : Jérdme LUC Prodact Manager | 12/16/2016 T
Approved by Kim RUTKOWSKI Quality Manager 12/16/2016 Auithdid
Crsfomer Nemme
: o mhenzhen ELIC-
Distribudion wited Co, Ltd
Issue Datie Modifications
A 124162014 Iritial teleace
Fage: &7
This dcimmens shall my Be repnoduced scet 2 full ov e s withow? Be witten gl of AAZ
The deformaron coninmad hevirin it b be woed ool five Bl purg se o wilc b 3715 5 ubvd Sied e 3 menf o
b reirased Be Wil o it Rourweitine gorroval of MVG
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COM OHAC TMFS" FROEE CALIERATION REFORT

Ref; ACE 35106 16, SATTT A

TABLE OF CONTENTS

2 Product Descrplion ..o e s e e

21 General Inform ation

3 Measarement MIethod o e e s e

31 Maximum Axial and Radial Magnetic Field V alues

4 Measurement Uncertaindy e,
5 CalitwationMeasurement Beadbe

31 e mmum Axial and Radial Magnetic Field V alues

6 List of EQUEPIM ettt oo oo e et et e e et e e e s s s s e e

Fage: 37

This dcameng shall ww be ngrodeced socep? o full ov T po?, witieow? fie witen gpanial of AVE
The pfeematon cominined heverin b 1 Be woed enaly oo e puropo e o e B 373 s sulwgtind ooad is mevt s

B¢ released D whoke o parr wifoeT weiten ool of MVE
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COMOHAC TMFS' PROBE CALIBRATION REPORT - AR 3316 16541104
1 DEVICE UNDER TEST
Device Under Test
Device Type COMOHAC Magnetic Field Simulator
Mol arnafacturer R
IModel STMFS
o erdal Mumber Al 22412 TMFELS
Froduct Condition (new [ used) Used
Frequency Range 200-5000 H=

A yearly calibralion interval is recomm endsd,

2 PRODUCT DESCRIFTION

2.1 GEMER AL INFORMATION
MVG s COMOHAC T-coil Probes are balt 1in accordance to the AN3II C63.19 and ANSI 33 22-

2003 standar ds,

Figure 1 — MV'G COMOHAT Magretic Field Smulator

3 MEASUREMENTMETHOD

All methods used to perform the measurements and calibrations comply with the ANSI C63159. All

measwements were performed with the TMFED 1n the standard dewice tedt configwration, wath the
TMFG in free space, 10 mm below the coil cender.

31 MAXIMUM AXTAL AND RADIAL MAGNETIC FIELD VALUES

An audio signal was fed into the TMFS and the magnetic field measured and recorded over an area
scar with the T-coil probe in theee onentations, axial and two radial. The maximum magnetic field
isrecordedfor all three T- coil orientati ons,

1 MEASUREMENT UNCERTAINTY

The guidelite outlined in the [EEE ANSI C6319 sandard was followed to  generate the
teasxremnent uncertainty for vaidaion measarements. All uncertainties listed below represent an

expanded wcertainty expressed b approcumately the 93% confidence lewel using a coverage factor
of k=2, traceable to the Internationally Accepted Cuides to Measurement Uncedanty.

Fage: 47

This g shall me Be ngroduced acept b full o i et Witiow? fhe written apprenal of AR
The bfermntion convts wend Remvirin s 30 B aed el for e puiorper s Sl Wl R 37 5 sudmdoind aad s ment Yo
be reivasend e whel o parr e Rourueitioe gprrval of MIVE
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COMOHAC TMFS" FROBE CALTERA TION REFORT

R ACR 2516 00,5ATTT .4

Uincertaindy analysis of the pmwhe calhration in Helmbolz Coil
‘ Tal. - . Unezrtandy -
Uhncertaindy Compomend (s dE) Pl Dnst, D, (dB) Theertanty (45
Reflecticns 0l R N | 0,06
Acoustic noise 01 R N L
Pacbe coil sexs itivity 0.49 B N} | 0=
Refience siznal level 0.25 R N} | 0.14
Positioirg acormcy 0z R N3 012
Cable boss 0l H 1 005
Frequency amalyzer 0.15 13 N} 009
Svstem wpeatabality nz H 1 02
Fepeatshibtrof the YWD ol H 1 010
Combined standard vne entainty H 1 043
Expanded wncertaindy
95% confiderce level k = 2 H 4 0&s 1034
5 CALIBERATION MEASUREMENT RE SULTS
Calibration Parameters
Joftwrare OperHAC V2
HAC positionngs nil et Sl 4202 TABHL2
T-Croil probe SH 47710 TCF12
Digiance between TMWMFS and coll center 10 mm
Frequency 1025 Hz
& can Size 2=T0mmY=T0mm
3 ean Resclution che=5mamSdy= St
Dutput level 03 WaCc
Lab Temperature 21°C
Lab Hurmi ity 45%
51 MAMUR AXIAL AND BADIAL MAGNETIC FIELD VALITES
. Mea sured Magneﬁ: Field
Test Descrip tion Location [ Iriensity (B Afm)
Fage: 57
This doacaomensr shall me be vgroduced acan b full ov be pevt, withou? S witten gpanial of MPZ
T igformaatiera con iivnd v i i Be wed onfy Forr o g o B wilicd 73 s bt aed e
By relpmsed br Whelke o pariwiRosr et gaprual of AVE
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COMOHAC TMFS FROBE CALIBRATION REFORT

Baf: ACR 3516 16 SATTT A

Aeial Dulast -14.51

) Faght cide -21.54

Radal H Left<3ie 2137

Tpper ide 2127

Rachal ¥ Lower cide 2025

ATIAL ABMI EADIAL H ABMI EADIAL WV ABMI
= ] -
- B 5
Fage: &7

This docamanst shall mot e vegroduced aivad & full o b pet. withow? e wite gooml of MIZ
The dgfiemmntion conimined hevein i3 B be wed ol for Bhe purpe s for witich i7is subedtied mad boued o
e welpased v Wik or perwiourweismn gl of MV
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COMOHAC TVMFS" PROEE CALIBRATION REFORT

Fd: ACR35L6. 16 SATTT.A

6 LIST OF EQUIPMENT

Equipment Summary Sheet
e

COMOHAC Test Bench|  Version 2 NA :’;;:j:;“ Mo cal ;*;"Lfmd Mo calf
HAC positioning ruler MG TABH12 SN 42409 :’;:ff:j‘_" No cal E’Eﬁf’" No call

Asdio Generstar M ational Instruments 152024 M2m4 M2mM7

Reference P robe M TCP18SM 47H0 1052016 1002017

Multimeter Keithley 2000 1188656 122013 1212016

T emperature /Humicity] = ooho) ¢ ompeany 1507988 1042015 102017

Sensor
Poge: 77

This docaosens sholl v be veproduced acceapt i full ov b peot. withow? Be witen gpemial of WNE
The iyt n conatzimed Revein i @ be wed ey fir e nmxﬁ Wik i Jubvaaind oad b aeTie
be welvased i wheok oy partwESou? weisen gemenal of,

CCIC-SET/T-I (00)

Page 47

of 54




)

Report No. SET2016-05261

COMOHAC T-coil Probe Calibration Report

Ref: ACR 3513 16 SATU A

CCIC SOUTHERN ELECTRONIC PRODUCT

TESTING ( SHENZHEN) CO.,LTD

BUILDING 2% 29, EAST OF SHIGU, XILI INDUSTRIAL ZONE

XILI ROAD, NANSHAN DISTRICT, SHENZHEN
GUANGDONG, CHINA

MVG COMOHAC E-FIELD PROBE
SERIAL NO.: SN 24/11 TCP23

Calibrated at MV US
2105 Barrett Park Dr. - Eennesaw , GA 30144
~. I' f

NG |.H.CCHEIIHTED
.l' I 'l. =
Calibration Date ]_Zflﬁ.-’lﬁ

SLanmary.

This dooumwent preserts the method and remlts fiom an accredited COMOHAC T-cod Frohe
calbration perfoemed 1 MVG US4 wsing the COMOHACT test bench for uwse wath 2 HVG
COMOHAC systemonly. All callbration mnlts are tacesble to naticnal metrology mstibatiors
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Report No. SET2016-05261

COMOHAC TCOIL PROBE CALIBRATION REPORT Be: ALF.3513.10.50I 0 A
MNeane Fction Date S gnature
Freparedby JérGme LUC Product Bana ger 121672016 o=
Checled &y : Jéréme LUC Product Manager | 12/16/2016 i
Approved by Kim RUTKOWSKI Qual ity M anager 121672016 | 4, o
Chustomer Nene
o Shenzhen ERC.
Drstribuation. urited Co, Ltd
Jssue Deate Modifications
A 12/16/2016 Initial rel ease
Fage: 27
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COMIOHAC TCOIL PROBE CALIBRATION REFORT R ACR 3513 16, 5ATITA
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Report No. SET2016-05261

COMOHAC T-€OIL PROBE CALIERATION REPORT Re: ACR3513 16.5ATUA
1 DEVICE UNDER TEST
D evice Under Test
Device Type COMOHAC T-COIL FROBE
I arnf acthures IV Cr
Iiodel STCOIL
wertal Humber oM 24411 TCOP23
Froduct Condition(new / used) Used
Frequency Range of Probe 200-5000 Hz

A yeatlv calibration irterval 15 recominended

2 FRODUCT DESCRIPTION

21 SENERAL INFORMATION

MVG's COMOHAC T-coil Probes are buwlt in accordance to the AMNGI C63.19 and [EEE 1027
stamdards.

Figure 1 - VG COMOBAC T.coil Probe

C ol Dimension 6.5 mm length * 239 mm diameter
DC resistance 2606 52

Wire size 51 AVAG

Induactance ot | KHz 1321 mH at 1 kHz

3 MEASUREMENT METHOD

All methods used to perform. the measurements and calibrations comply with the AMNGI C63.19 and
IEEE 1027 standards All meamaem ents wers performed using a Helmhaoliz cod ot according to
the specifications outlined in ANSICA3.19 snd[EEE 1027

31 BEHNSITIVITY

The T-coil was positioned within the Helmholtz coil in axia orierdation. Using e audio generator
cortiectad to the irgid of the Helmboltz cal & known fleld (1 Aftn) was gererated within the cail
andthe T-cal probe reading recorded over the frequencyrange of 100 Hz to 1000 Hz.

32 LINEARITY

The T-cal probe was postioned within the Helmholtz coll in axid orientsion The sudio generator
cormected to the inpi of the Helmholtz coi wras adjusted to obtain a field within the cod from 0 dBE
Afm to -50 dB Asm and the T-coil reading recorded at each powrer lewel (10 dB steps).

Boge: &7
s docipmner shall me be mpodiced. eveayr bofull ov 2 pery, wirhous dhe it mepeniad of AR

The igfermatioyn conttziend Revwin i & e woed ooafy) o e e S S WA 215 suboiiend aed s met' B
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COMOHAC TCOIL FROBE CALIBRATION REFOR T

R ACR 3513 10 SATU A

35 3SIGHAL TO NOISE MEASUREMENT OF THE CAIIBRATION SYSTEM

4 MEASUREMENT UNCERTAINTY

The T-cml probe was postioned within the Helmholiz cod in axial orentation The audio generator
connected to the inpat of the Helmboltz coil was adjusted to obtain a field of -30 dB A, The T-
codl reading wasrecorded. The audio generator is then tirned off and the T-call reading recorded.

The gudsline oddlined in the IEEE AMNSI C6319 standard was followed to generate the
measur em ent uncertdnty for walidation measurements.  All uncertainties listed below tepresent an
e panded 1meertainty exypresced o approvimately the 95% confidence level using a coverage factor
of k=2, tracedble to the rtermat onally A ccepted Guides to Measurement Uncertainty

Unceriaindy analysis of fhe T-coil probe calbration
Uncerhinty Component (f-idE) Pach. Diist. Div. U’TE‘*T Uncertainty (%)

Curmert/Volage Aomncy 0.224 R 43 0.13

Acousticl Signal & oumrce deafl 0,008 E {3 Q.00

Probe coil sem tivity 02 R 43 012

Positiomne acoatacy 04 E {3 045

droustic $izral Receive deourary 0.m E 43 0o

#noustic S izl Becedw Limarity 0.006 E {3 0.00

S ystemm wpeatability 04 H 1 0.40

Corhmed. Stardard Une ertaindy H 1 049

Em"m%, k=2 N k=3 1.00 120

5 CALIBRATION MEASUREMENT RESULTS

Calibration Parameters

Lab Temperaturs 21°C
L ab Humidity 43%
Fage: %7

b released Be whok or prrwidour weitee gereual of AV
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The ingfommi oy et e g i e B yvan oafy Fiow e aeoen s o wadiic e 725 s e tnd med 3 e 0

CCIC-SET/T-I (00)

Page 52 of 54




)

Report No. SET2016-05261

COMOHAC TCOIL PROEE CALIBRATION REFORT

51

=ENSITIVITY

Probe coil sensiirity relative to sonsitivity at 1000 Hz

20—
o —
5 —_
| 0
1f —
e
2 0 Bl
Fiomuarxy Hzl
Measured Required
senativity at | kKHz -60.26 dB (¥ fAm) =605+~ 0.5 dB (V /Afm)
Iax, devialion from Senstiaty 0.40 db +-05dB
52 LINEARITY
Limeanty
al
L ) L AL L AR LU AL LA L *
= 10m
?_-:r.:
E .50 ?."
-]
-
a4 A O E a4 x5 20 i 5 ]
Pioysea B ] el alive b | Afn
I easwed Fequired
Linearity Slope 004 dB +/0.5 dB
53 SIGHAL TO NOISE MEASTTREMENT OF THE CALIBREATION SYSTER
IvEasmed Requred
; : ‘Feadirg with -50 dB &Afm incall” -
Sigral to Moise S1932dB Alm “no signal applied” > 10 dB
Foge: &7
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COMOHAC T-COIL PROBE CALIBRATION REFORT

R ACE 3513 16, 5ATTT.A

6 LIST OF EQUIPMENT

Equipment Surmmary Sheet

E quip ment Manufacturer / = Current Next Calih ration
I[dentification No.
Description Model Calibzation D-ate Date
Validated, Nocal  Valicated. No  cal
lcoMoHAC Test Beneh|  Version 2 N4, M Moy
Aucio Cenerator  [Naional Indruments 15294E 04 /2014 012017
Feference Probe [l G TCP A8 SM 47M0 102016 102017
Muttim eter Kethley 2000 1138656 1202013 1202016
Helmholtz Cail MG HCO7 SNa7np  |Veidated Nocal siciated.  No cal
Fecpuired | Fecuired.
empersture JHUMIAY Cortrol Company 150798832 102015 1012017
Ensior
Poge: 77
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End of the Report

CCIC-SET/T-I (00)

Page 54 of 54




