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1. Administrative Data

1.1 Testing Laboratory

Test Site:

Address:

NVLAP Lab Code:

FCC Registration:

ISED Registration:

Test Environment
Condition:

CCIC Southern Testing Co., Ltd.

Electronic Testing Building, No. 43 Shahe Road, Xili Street,
Nanshan District, Shenzhen, Guangdong, China.

CCIC-SET is a third party testing organization accredited by
NVLAP according to ISO/IEC 17025. The accreditation certificate
number is 201008-0.

CCIC-SET Laboratory has been registered and fully described in
a report filed with the FCC (Federal Communications
Commission). The acceptance letter from the FCC is maintained
in our files. Designation Number: CN5031, valid time is until
December 31, 2020.

CCIC-SET Laboratory has been registered by Certification and
Engineering Bureau of Industry Canada for the performance of
radiated measurements with Registration No. 11185A, CAB
Identifier: CNO064, valid time is untii December 31, 2020

Temperature (°C): 21°C
Relative Humidity (%): 60%
Atmospheric Pressure (kPa): 86KPa-106KPa
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2. Equipment Under Test (EUT)

Identification of the Equipment under Test

Sample Name: | Mobile Phone
Model Name: BS5314G, MM5114G, SS5214G

Brand Name: Black Smart, Mint Mist, Soho Style

GSM850/1900, WCDMA B2/4/5
Support Band LTE B2/4/5/12/17/66
2.4G WIFI, BT

GSM850MHz/1900MHz
Test Band WCDMA Band 2/4/5

Development Stage | Identical Prototype

Accessories Power Supply

General

o Antenna type PIFA Antenna
description:

GSM Voice
WCDMA Voice

GSM: GMSK, 8PSK

WCDMA: QPSK

Modulation mode LTE: QPSK, 16QAM

2.4GHz WIFI: DSSS, OFDM

BT: GFSK/ = /4-DQPSK/8-DPSK

Operation mode

NOTE:

Model: BS5314G, MM5114G, SS5214G only the model name is deferent, we select model
BS5314G L to test
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3. SUMMARY OF TEST RESUSLTS

3.1 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
KDB 285076 DO1 HAC | Provides equipment authorization guidance for
3 Guidance v05 mobile handsets subject to the requirements of

Section 20.19 for hearing aid
compatibility

3.2.Summary Of HAC Rating

Summary of T-Rating

Band T-Rating Frequency response
GSM850 T3 PASS
GSM1900 T3 PASS
WCDMAS850 T4 PASS
WCDMA1700 T3 PASS
WCDMA1900 T3 PASS
CCIC-SET/TRF:IHAC(2019-05-23) Page 6 of 30
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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
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4.2 Description of Test System

4.2.1 COMOHAC T-COIL PROBE

Serial Number: SN 24/13 TCP28

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
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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.

Simultaneous
Transmissions
Air-interface Band Type C63.19-2011 S.cenei\rios Reduced VOIP
(MHz) Tested invoice power
(Not to be
tested)
850 Voice Yes Yes: WIFI or BT N/A N/A
GSM 1900 Voice Yes Yes: WIFI or BT N/A N/A
GPRS Data N/A N/A N/A N/A
850 Voice Yes Yes: WIFI or BT N/A N/A
1700 Voice Yes Yes: WIFI or BT N/A N/A
WCDMA .

1900 Voice Yes Yes: WIFI or BT N/A N/A
HSPA Data N/A N/A N/A N/A
Band 2 Data N/A Yes: WIFI or BT N/A N/A
Band 4 Data N/A Yes: WIFI or BT N/A N/A
Band 5 Data N/A Yes: WIFI or BT N/A N/A
LTE Band 12 Data N/A Yes: WIFI or BT N/A N/A
Band 17 Data N/A Yes: WIFI or BT N/A N/A
Band 66 Data N/A Yes: WIFI or BT N/A N/A
WIFI 24GHz | Data N/A ves GSM or N/A N/A

WCDMA
BT 24GHz | Data N/A ves GSM or N/A N/A

WCDMA

Note: N/A=Not support

The volume is at the maximum value, and the backlight of the phone is turned off. The Manufacturer
doesn't design HAC mode software on the EUT
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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.

N W L | e o
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WD reference and plane for RF emission measurements

5.3 Magnetic measurement locations for the WD

T-Coil measurement points and reference planeThe following figure illustrates the three
standard probeorientations. Position 1 is the axial orientation of the probe coil;orientation 2
and orientation 3 are radial orientations. The space between themeasurement positions is
not fixed. It is recommended that a scan of the EUT bedone for each probe coil orientation
and that the maximum level recorded beused as the reading for that orientation of the pro
be coil.

1) The reference plane is the planar area that contains thehighest point in the area of th
e phone that normally rests against the user’sear. It is parallel to the centerline of the recei
ver area of the phone and isdefined by the points of the receiver-end of the EUT handset,
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which, in normal handsetuse, rest against the ear.
2) The measurement plane is parallel to, and10 mmin front of, the reference plane.

3) The reference axis is normal to the reference plane andpasses through the center of t
he receiver speaker section (or the center of thehole array); or may be centered on a seco
ndary inductive source. The actuallocation of the measurement point shall be noted in the t
est report as the measurement reference point.

4) The measurement points may be located where the axialand radial field intensity mea
surements are optimum with regard to therequirements. However, the measurement points
should be near the acousticoutput of the EUT and shall be located in the same half of the
phone as the EUTreceiver. In a EUT handset with a centered receiver and a circularly sym
metricalmagnetic field, the measurement axis and the reference axis would coincide.

5) The relative spacing of each measurement orientation isnot fixed. The axial and two r
adial orientations should be chosen to select the optimal position.
6) The measurement point for the axial position is located10 mmfrom the reference plan

e on themeasurement axis. The actual location of the measurementpoint shall be noted in
test reports and designated as the measurement reference point.
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Axis and planes for EUT audio frequency magnetic field measurements
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5.4 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.

Audio Level and Gain Measurements
W-CDMA/GSM

No correction gain factors were measured for W-CDMA/GSM due to the Rohde &
Schwarz CMW500, hosting a calibrated audio board. The gains used to measure
W-CDMA/GSM are set to 100.

Protocol Input(dBmO0)
CDMA -18
GSM -16
WCDMA -16
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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 at fi) 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
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).
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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.
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T-Coil measurement test setup
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6. CHARACTERISTICS OF THE TEST

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 HELD STRENGTH RELATIVE TO 1000 Hz

-4 dB/Oct.

N
B dB/Oct. |

-20

dB Relative 1o Value at 1 kHz

300 500 1000 2000 3000
FREQUENCY (Hz)

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

MAGHNETIC FIELD STRENGTH RELATIVE TO 1000 Hz

an

6 dB/Oct. |
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dE Relative to Value at 1 kiz
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;%]
(=9
m

FREGUENCY [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/TRF:IHAC(2019-05-23) Page 16 of 30




Report No. SET2020-04504

7. TEST RESULTS

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

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 31.91 32.13 32.05 29.04 28.51 28.62
Conducted RF Power of WCDMA
Band WCDMA 850 WCDMA1900
TX Channel 4132 4182 4233 9262 9400 9538
Frequency 826.4 835 846.6 1852.4 1880.0 1907.6
ARM 23.05 23.31 23.19 22.72 22.85 22.77
Conducted RF Power of WCDMA
Band WCDMA 1700
TX Channel 1312 1412 1513
Frequency 17124 | 1732.4 | 1752.6
ARM 22.51 22.62 22.59

7.2 Summary of Measurement Results

T-Coil Values of the EUT

Temperature: 23.0~23.5°C, humidity: 62~64%.
Test Results
Band Channel Frequency (MHz) Category
GSM850 190 836.6 T3
GSM1900 661 1880.0 T3
WCDMAS850 4182 835 T4
WCDMA1700 1413 1732.6 T3
WCDMA1900 9538 1907.6 T3

CCIC-SET/TRF:IHAC(2019-05-23)
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8. Measurement Uncertainty

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
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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 o0
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 o0
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 0
9 —Integration Time B 0.00 R 1.732 1 0.00 0
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 Y
tolerance
—Probe Position with
12 B 29 R 1.732 1 1.7 Y
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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9. MAIN TEST INSTRUMENTS

(’)\l EQUIPMENT TYPE Series No. Due Date
1 T-Coil Probe SATIMO/STCOIL SN 24/13 TCP28 | 2020/11/27
2 TMFS SATIMO/STMFS SN 07/14 TMFS24 | 2020/11/27
3 Amplifier Nucletudes 143060 2021/04/04
4 Multimeter Keithley - 2000 4014020 2021/04/04
Wirel
5 Ireiess CMU200 A0304212 2020/06/10
Communication Test Set
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10. ANNEX A SYSTEM SETUP

Fig.1 Testing Photo
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11.ANNEX D TEST PLOTS

Worst-Case Test Plot GSM1900 Frequency (MHz): 1880.00000
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Magnetic field frequency response (field that exeeds -15 dB)

20—

—_
]
1

f

I
—_
]

1

dB relatiwe to walue at 1KHz

—20- .
JEtE 1E+3 JEt3

Frequency (Hz)

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 8.72 - PASS
7.3.12 Intensity, RadialH -18 Right side 2.79 - PASS
-18 Left side 4.76 - PASS
7.3.1.2 Intensity, Radial\VV -18 Upper side 3.57 - PASS
-18 Lower 6.19 - PASS
GSM | GSM1900 side
7.33 Signal to noise/noise, Axial 20 Max 26.77 T3 PASS
7.33 Signal to noise/noise, RadialH 20 Right side 28.01 T3 PASS
20 Left side 24.69 T3 PASS
7.33 Signal to noise/noise, RadialVV 20 Upper side 21.51 T3 PASS
20 Lower 25.66 T3 PASS
side
7.3.2 Frequency reponse, Axial 0 - 1.84 - PASS
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12. ANNEX E CALIBRATION REPORT

COMOHAC T -coil Probe Calibration Report

Fef: ACRE 35214 175ATT 4

CCIC SOUTHERN ELECTRONICPRODUCT
TESTING (SHENZHEN) CO., LTD

ELE CTRONIC TESTING BUIL DING, SHAHE ROAD, XILI
TOWN

SHENZHEN, P.E. CHINA (POST CODE:518055)

MV COMOHAC T-COIL PROEE
SERTAL MO.: 5M 24/11 TCP23

Cabhraied a MV GCTS
A 05 Bareh Fark: Dr. - Benmesay, GA 144

ilacux

S F [ACCREDITED

Calbration Daie: 11727/19

Hupmaory:

Ihiv dormment preunk the moted a1l meulr fom o coedikd COMOAAE I-coi Fobe
calibmtion performed i BW TTEE wimer e CORICHPAD foet bonch, €1 wo with o MW=
CCRICOHRS rgemoxky: Al calibedio nmes ol 4% tecea bl o Tetio el me e ko g tiboio os.
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COMOE ACTC0IL T FOER CALTE AT 0N FEY ORT REFaCA 11 1= ITSATL =
Nage Flatiom Dt St
Prepared &y ; Tirdme LTUC Produt Marager | 112302019
Checked By : Térdme LITC Drodoct Muezer  |11222019
Appraved dy Eim EUTEOWSEI Chamlity Iariager 11282014

Ch sy Jifage
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COMOHACTCOIL P FOEECALIE FEATION FEX ORT

AclF:aCH 111 I= ITSATU &
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COMOH ACT-OOIT T FOER CALTE EATION FHT OFT

AclRaLH 111 1= ITSATU &

1 DEVILCE UNDER TEST
Device Under Test
Drewrice T COMOHALC T-COIL PEOEE
Tilarorfachmer MG
Dilodel STCOIL
Serial Mimber SH 2411 TCF2E
Frodact Copdiian (hewr used) Teed
Brequercy Bange o Probs 200-5000Hz

A pearkr calboatiom dierral isrecomm eruded
2 FRODUCT DES CRIFTION

a2l FEMERAT, IMFOEMATIOHN

LiWvGs COMOHAC T-coil Brobes are it i accardance to the AFEI CoZ .19 and TEEE 1027

srdands .
Figure 1 — 217 COMGEAC Fcoil Frode
Cod Tvim ereion G55mm leveth * 2 20 mm dameter
D Crecictarce 2e0a 0
Wie size ST
Fuductarce at 1 iHz 132 lmHat 1hHz

3} MEASTREMENT METHOD

AT methads 1xed to perform the meanremerds ad calibowtiors canplhyadhthe AMSICA3 .19 amd

[EEE 1027 sondard: . Al meaomemerds were pedfommed i 3 Helmboks coll bailt ac cordivg to
the gpecticatiors milied 1 AME T 06319 ad IEEE 1037

31 SEMSTTIVITY

The T-coll mms postired wihin the Helmbolks cod & el ordetabion. Teing an aadio geverstor
corrwected to fhe koot of the Helmhoks codl, a broamfield (1 Ldn ) ane gererated wrihdn the cod
atud the T-coil probe readiys recorded omer fhe fequercr mrgge o 100 He to 1000 He.

32 LIHMEARTTY

The T-coil probe was postaed sathi tte Helmbolts coil kowrial orerdetion. The sadio geverstor
corvected o the gt of the Helmhokzcoilwas adpete dto dotaii s field wetba the coll from 0 JB
Lun o -50 B Adm and the T-collreadg reconded ot each pomrer lemel (10 AR seps).

Fugle a7
RS oot e o3 M B Tl il o il o O T M O R T O T e ol T

il Vi W o o o ol il 1 I ko ooy o B e R T T et 1 o Ol 1 T T
B R ] O AT T U U e e o' i S
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CORIOHE ACT-COIL T FOEECALTEFATON FIX OFT AcFaCH 111 0= ITSATU -

33 SIGHAL TOHOIRE MEASTIEEWENT OF THE CATLTER ATTOM SWETENM

The T-coilprobe was positoned aritan the Helmbolx coil ko wdal orendation. The sadio geremator
corrwected to the rgat of the Helmhobs coil wmes adpeted o obtad 2 field o -50 dB bdn . The T-
coll readizamsrecaded. The mudio srerutor ic fen baved of wd the T-coilreadivg reconded.

4 MEASTREMENT UN CERTATNTY

Tle guidelne onlved i the IEEE ALHST Co319 dandard mee follomed to gererste fhe
meanmem ek Mhcertiney for Taliddtion meanyements, Al dcertakities listed belmr epressnt a
expatided e Imivby expresed A approscimately the 955 conf detce lerelusing a comerage factor
of k=2 raceabls to fhe Fdenatioealby docepted Caaides to eanyem ert Thcerminby.

Th oerta inty anabps & of th & Tomil p rob e b mtion
Thoerta ity Carmponsnt I:}:E_]-é:l Foh Tt T, m?a?:fny Thock Ty %)

Crmmrdh lage B sy (1Y) E T 013
Foomtict figmal Somm doft 00 E K 0

Froto goil rure ity nz E T nl:

Fhv o i 7 v Ty n4 E T 013

Foowtic fgel Famie Fooman 00 E T 01

Poomtic fgmel Fomie Limarite 0o E T 000

Bpr o mpes tubilihye 04 H 1 040

Corn bined Bton dard Tnosrta ity H 1 nie
ﬁ;"ddjc:“moﬁ];% k= W = 100 121

§ CALTBRATION MEASUREMENT RESULTS

Calibration Parameters

Lab Temperabre AI°C
Lah Hm idity 4 5%,
Fage 37

TRt o o T ST WO B Tl ottt i oo o i Pl o 1Ok € P ol T W T i e ol o' " I
T Vil Y et o2 Tl ot bl i 1 I o il P I it e Y T T o N o et 1 e
Bk R e AT T U I e e o e
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COMOHACTCOIL T FOFE CALTE FATON FiX OFT

AcF:aLH 111 I= ITSATL &

51 SEMSITIVITY

Probe ool sensiivify relathee to senaiteaty of 1000 Hz

" =
Fie _._,.-'"_
9o ____'.,.-"".-.r
13
- ..."._‘.r"d_
o 1600 o
Faparey i
hleanmed Required
Sencitiricyat 1 kHz 0024 dB (Wadn ) 05+ 0548 (Widdim )
Il deritin fron Sercitbnicy 0z9 4 +-054E
52 LIMEALARTTY
Linaanky
- s
=0
1i HALH _'_.,.-""
Z %o l____,.-r"' |
z L _._.,.r'"'.l‘.-‘.
o
& a4 % % 5 @ A 0 &
Fossi R ket b 1400
Tifeasnyed Bequied
Liearity Slope 006 Ae +i0.5dB

55 GIGHAL TO HOEE MEASTIREMENT OF THE CALIBR ATIONS WETEN

Moymd Fuqnimd
. . Foading with-30 4B Afminged -
dignal® Hoka -T156 4B Am 1 pigal spplud’ =10 dF
P &F

Feat o o T T e B Tl ol ol o B Pl o Ve £ 0 e T W T e ol o ' P
it Vb W o o o i 1 I B kol of eyt B el e R T 0 e 1 o al® 1 e e
W R R Ok WD U U O o o A H
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CORIOH AC T-OOIL T FOEE CALTE FATION FHY OFT AcF:aCH 111 1= ITSATL &

¢ LETO0F EQUIFNMENT

Byuipment Summary 5 hest

Eqnyruent Manfahmer / o, m Current Bext Caliboratiom
Descrigtion Moda  |lrendtfcaion Bo.| oo ben Date Date
iakisted. Nocal  pakiEkd.  No @
COMOHAC Test Bench|  Wersba 2 M, ey e
Andb GegeEDr  [Natoedl hETmerts|  152220E menm M
Rekreace Frobe s TCP 18 SH 470 n2ms it
I K ek etk by 0 1158655 o2 o2
Ak, Nocal | paklEed. | No @
He mka EZCall s Hom swan [ b e,
TemperEme FHIMEY) covol company 1IT7 e 112017 113

Fige T

g oo ol e el e B Tl ittt o o o o O Pl o 1 W £ o i i o i i e ool o' ' HIS
T ik W e ¢ Al R i 12 I B ket o ST o I it PR T ot N o el 1 T
W ok ek A R PN e e o N HE

———End of the Report————
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