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1. General Information
1.1 EUT Description
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Equipment WCDMA DIGITAL MOBILE PHONE
Brand Name N/A

Model No. A610

Serial Model N/A

FCCID 2AD6VAG10

Model Difference | N/A

Hardware Version N/A

Software Version N/A

Device Category: N/A

Frequency Range

GSM 850: 824.2 ~ 848.8 MHz

PCS1900: 1850.2 ~ 1909.8 MHz

WCDMA II: 1852.4~1907.6 MHz

WCDMA V: 826.4~846.6 MHz

WLAN 802.11 b/g/n(HT20):2412-2462 MHz
WLAN 802.11 n(HT40):2422-2452 MHz
Bluetooth : 2402~2480MHz

GSM 850: 30.70dBm

Transmit GSM 1900: 28.88dBm

Power(MAX): WCDMA II;: 21.51dBm
WCDMA V: 22.84dBm

T category T3

Test Result Pass

Operating Mode:

GSM: GSM Voice, GPRS, EGPRS Class 12;
WCDMA: RMC, HSDPA, HSUPA Release 6;
WLAN: 802.11 b/g/n;

Bluetooth: V2.1+EDR (GFSK+ 7 /ADQPSK+8DPSK)

Antenna
Specification:

GSM/WCDMA: PIFA Antenna
BT/WIFA: PIFA Antenna

Hotspot Mode:

Support

DTM Mode:

Not Support
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1.2 Test Environment

Ambient conditions in the SAR laboratory:

ltems Required Actual
Temperature (C) 15-30 21~23
Humidity (%RH) 30-70 55~65

1.3 Test Facility

Shenzhen STS Test Services Co., Ltd.

Add. : 1/F,, Building B, Zhuoke Science Park, No.190, Chongging Road,
Fuyong Street, Bao’an District, Shenzhen, Guangdong, China

CNAS Registration No.: L7649

FCC Registration No.: 842334, IC Registration No.: 12108A-1

1.4 Device Under Test

A610
Held to head
Standard cover

List of air interfaces/bands & operating modes for model A610

850 Yes
VO Bluetooth, WLAN N/A N/A
1900 Yes
GSM
GPRS/
DT N/A Bluetooth, WLAN N/A No
FDGE
850
VO No Bluetooth, WLAN N/A N/A
WCDMA 1900
HSPA DT N/A Bluetooth, WLAN N/A N/A
2412 GSM,WCDMA N/A N/A
WLAN 2437 DT N/A GSM,WCDMA N/A N/A
2462 GSM,WCDMA N/A N/A
Bluetooth 2450 DT N/A GSM,WCDMA N/A N/A
VO: Voice CMRS/PTSN Service Only
V/D: Voice CMRS/PTSN and Data Service
DT: Digital Transport

1/F., Building B, Zhuoke Science Park, No.190,Chongging Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong,China
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2. System components
2.1 Test Conditions Description

Test frequency: GSM 850MHz PCS 1900MHz
Operation mode: Call established
Power Level: GSM 850 MHz Maximum output power(level 5)

PCS 1900 MHz Maximum output power(level 0)
During test, EUT is 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 Absolute Radio Frequency Channel Number (ARFCN) is allocated to 128, 189 and 251
respectively in the case of GSM 850 MHz, or to 512, 661 and 810 respectively in the case of
PCS 1900 MHz, The EUT is commanded to operate at maximum transmitting power.

2.2 Test Opertaion Description

On July 10.2003.the Federal Communications Commission (FCC) adopted new rules
requiring wireless manufacturers and service providers to provide digital wireless phones
that are compatible with hearing aids. The FCC has modified the exemption for wireless
phones under the Hearing Aid Compatibility Act of 1998 (HAC Act) in WT Docket 01-309
RM-8658 to extend the benefits of wireless telecommunications to individuals with hearing
disabilities. These benefits encompass business, social and emergency communications,
which increase the value of the wireless network for everyone. An estimated more than
10% of the population in the United States show signs of hearing impairment and of that
fraction, almost 80% use hearing aids. Approximately 500 million people worldwide suffer
from hearing loss.

Compatibility Tests involved:

The standard calls for wireless communications devices to be measured for:

- RF Electric-field emissions.

- RF Magnetic- field emissions.

- T-coil mode, magnetic-signal strength in the audio band.

- T-coil mode, magnetic-signal frequency response through the audio band.
- T-coil mode, magnetic-signal and noise articulation index.

The hearing aid must be measured for:

- RF immunity in microphone mode

- RF immunity in T-coil mode In the following tests and results, this report includes the
evaluation for a wireless communications device

1/F., Building B, Zhuoke Science Park, No.190,Chongging Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong,China
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2.3 ANSI/IEEE PC 63.19 Performance Categories

2.3.1. T-coll

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.

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

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.

For inductive coupling, the wireless communication devices should be measured as below.
1) Magnetic signal strength in the audio band
2) Magnetic signal frequency response through the audio band
3) Magnetic signal to noise

1. T-Coil Coupling Field Intensity
When measured as specified in this standard, the T-Coil signal shall be = —-18 dB (A/m) at 1 kHz, in a
1/3 octave band filter for all orientations.

2. T-Coil Frequency Response

The frequency response of the perpendicular component of the magnetic field, measured in 1/3 octave
bands, shall follow the response curve specified in this sub-clause, over the frequency range 300 Hz to
3000 Hz.

Figure 4.1 and Figure 4.2 provide the boundaries as a function of frequency. These response curves
are for true field-strength measurements of the T-Coil signal. Thus, the 6 dB/octave probe response
has been corrected from the raw readings.
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Fig. 4.1 Magnetic field frequency response for WDs with field strength=-15dB at 1 KHz
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Fig. 4.2 Magnetic field frequency response for WDs with a field that exceeds —15 dB{A/m) at 1 kHz
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2.4 Axis Articulated Robot

ALSAS-10U utilizes a six articulated robot, which is controlled using a Pentium based real-time
movement controller. The movement kinematics engine utilizes proprietary (Thermo CRS)
interpolation and extrapolation algorithms, which allow full freedom of movement for each of the six
joints within the working envelop. Utilization of joint 6 allows for full probe rotation with a tolerance
better than 0.05mm around the central axis.

Robot /Controller Manufacturer KUKA

Number of Axis Six independently controlled axis
Positioning Repeatability <4+0.03mm

Controller Type KR C4 compact

Robot Reach 901mm

Communication RS232 and LAN compatible

2.5 Universal Device Positioner

The universal device positioner allows complete freedom of movement of the EUT. Developed
to hold a EUT in a free-space scenario any additional loading attributable to the material used
in the construction of the positioner has been eliminated. Repeatability has been enhanced
through the linear scales which form the design used to indicate positioning for any given test
scenario in all major axes.
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2.6 T-Coil Probe

Coil Dimension 6.55 mm length * 2.29 mm diameter

DC resistance 860.6 Q
Wire size SIAWG
Inductance at 1 kHz 132.1 mH at 1 kHz

2.6.1 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.

1/F., Building B, Zhuoke Science Park, No.190,Chongging Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong,China
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2.6.'2 Test Procedure
2.7.2.1 T-coil Test Flow

The flow diagram below was followed:

Confirm calibration of test equipment
Configure and validate the test setup
Establish WD reference level

Scan for measurament locations

Position and orient probe
Measure desired audio band signal

Strength
# Measure undesired audio band signal

Strength

Calculate signal strength
Calculate signal quality
Measure frequency response

*eed

X

*oé

Both vy z locations measured?

Intensity and freguency
response compliant 7

# Determine and record signal
quality category EE— Domne

T-Coil Signal Test Process
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2.6.2.2 Test Setup

The equipment was connected as shown in an acoustic/RF hemi-anechoic chamber:

Valke

[ [Prove ampiree

Sine tone, P50, WN

Validation Setup with Helmholtz Coil

T e

T-Coil Test Setup
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Frequency Response Validation The frequency response through the Helmholtz Coil was
verified to be within 0.5 dB relative to 1 kHz, between 300 — 3000 Hz using the ITU-P.50
artificial speech signal as shown below:

Probes 4048 PbBand Sublrect PED | :mr
Senalwly pragan Wagotar | » stevubie — Halnholz
R A faior wne freqeency Cof

Chiamie

Measurement Validation WD noise measurements are tiltered with A-weighting and Halr-Band
Integration over a frequency range of 100Hz — 10kHz to process ABM2 measurements. Below
is the verification of the system processing A-weighting and Half-Band integration between

system input to output within 0.5 dB of the theoretical result:

HBI, A- Measured HBI, A- Theoretical
S (dB re 1kHz) (dB re 1kHz) B
100 16150 16170 0012
125 13041 13250 0.008
160 10333 710340 0.007
200 8,005 8010 0.006
250 5915 5,920 0.005
315 2035 2040 0.005
200 2395 2400 0.004
500 1207 1210 0.003
630 0347 0350 0.003
500 0.068 0.070 0.002
1000 0.001 0.000 0.001
1250 0501 10.500 0.001
1600 1510 1510 0.001
2000 2783 2780 0,003
2500 4323 2320 10.003
3150 6.175 6.170 0.005
4000 3338 8330 10.008
5000 710599 71059 0,009
6300 13212 113200 0010
3000 16284 116270 0011
10000 719539 19520 0015
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2.7 Test Equipment List
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NO. Instrument Manufacturer Model SIN Cal. Date Cal. Due Date
1 T-coil Probe SATIMO STCOIL SN 06/14 TCP30 2014.09.01 2015.08.31
Reference
2 | Validation Dipole| SATIMO SID835 SN 13/14 DHA55|  2014.09.01 2015.08.31
850MHz
Reference
3 |Validation Dipole| SATIMO SIDB1900 SN 13/14 DHB59|  2014.09.01 2015.08.31
1900MHz
Dielectric SN 32/14
4 ' SATIMO SCLMP OCPGE52 2014.09.01 2015.08.31
Probe Kit
Device
5 SATIMO SCLMP iﬁgﬁ’;ﬁ 2014.09.01 2015.08.31
Holder
. SN 13/14
6 Waveguide SATIMO SWG5500 WGAS 2014.09.01 2015.08.31
COMHAC Test . Validated. No Validated. No
7 Bench SATIMO peTBIie A cal required cal required
HAC positioning TABH12 SN Validated. No Validated. No
8 ruler ALY 42/09 A cal required cal required
3G MOBILE
PHONE SN 32/14
9 | SAR TEST BENCH SATIMO — e 2014.09.01 2015.08.31
G SYSTEM
LAPTOP
10 | SAR TEST BENCH SATIMO POSITIONNIN | SN 32/14 LSH29 2014.09.01 2015.08.31
G SYSTEM
11 | Temperature/Humid Mieo HH660 STS-H025 2014.10.28 2015.10.27
ity sensor
12 Multi Meter Keithley M“'Z“O'E)"gter 4050073 2014.11.20 2015.11.19
13 Amplifier Mini-Circuit ZHL-42 22374 2014.11.20 2015.11.19
14 Signal Generator R&S SMF100A 104260 2014.10.27 2015.10.26
15 Power Meter R&S NRP 100510 2014.10.25 2015.10.24
16 Power Sensor R&S NRP-Z11 101919 2014.10.25 2015.10.24
17 | Network Analyzer R&S 5071C EMY46103472 2014.12.12 2015.12.11
18 KUKA Robot KUKA 10012265 501821 2014.09.01 2015.08.31
Note: All equipment upon which need to be calibrated are with calibration period of 1 year.

Shenzhen STS Test Services Co., Ltd. 44
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2.8 Measurement Uncertainty
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UNCERTAINTY EVALUATION FOR
RF HAC MEASUREMENT

Tal. | Prob. Div Uncerainty | Uncertainty
Uncertainty Component (+dB) | Dist. ) (dB) (%a)
Measurement System
RF reflections 01 R [ 3 0.06
Field probe conv. Factor 04 R Y3 0.23
Field probe anisotropy 0251 R V3 0.14
Fositioning accuracy 02 R V3 0.12
Probe cablz placement 01| R V3 0.06
System repeatability 02 R V3 0.12
EUT repeatability 04 N 0.40
Combined Standard Uncertainty M .52
Expanded Uncertainty
(95% CONFIDENCE INTERVAL) N | k=2 1.03 12,65
REPORTED Expanded uncertainty
(confidence level of 95%, k = 2) M k=2 1.00 13.00
UNCERTAINTY EVALUATION FOR
AUDIO HAC MEASUREMENT
Tol.  |Prob. Div Uncerainty | Uncertainty
Uncertainty Component i+ dB) | Dist. ) (dB) (%5)
Measurement System
RF reflections 011 R 3 0.06
Acoustic noise 01| R 43 0.06
Probe coil sensitiity 049 R 43 .23
FHeference signal level 025 R 3 0.14
Positioning accuracy 04 R 43 0.23
Cable loss 01l N | 2 T 0.05
Frequency analyzer 0.15] R 3 0.09
Svystem repeatability 021 N 1 0.20
Repeatabilty of the WD 04] N 0.40
Combined Standard Uncertainty M 061
Expanded uncertainty
(confidence level of 95%, k - 2) M k=2 1.22 15.05
REPORTED Expanded uncertainty
(confidence level of 95%, k = 2) N | k=2 1.20 15.00

Shenzhen STS Test Services Co., Ltd. 4
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3 .OVERALL MEASUREMENT SUMMARY
3.1 Conducted Power(Unit:dBm)

Band GSMB850 GSM1900
Channel 128 190 251 512 661 810
Frequency(MHz) 824.2 836.6 848.8 1850.2 1880.0 1909.8
RF Output 30.68 30.70 30.61 28.88 28.56 28.64
power(dBm) ' ' ' ' ' '
Band WCDMA 850 WCDMA 1900
Channel 4133 4175 4232 9263 9400 9537
Frequency(MHZz) 826.6 8.35 846.4 1852.6 1880.0 1907.4
RF Output 22.64 22.48 22.84 2151 21.35 21.24
power(dBm) ' ' ' ' ' '
3.2 T-coil for GSM:
T-Coil Test Result
ABM1 ABM2
FI:II(())t Hlole s szs.ci)tti)gn el el ?dNB|§ Ra:;ng
) A/m) A/m)
Axial(Z2) -2.56 -38.14 | 35.58 T4
1 GSM850 190
Transversal(Y) | -15.22 -44.25 | 29.03 T3
Axial(2) -1.26 -35.46 | 34.20 T4
2 PCS1900 661
Transversal(Y) | -10.23 -34.60 | 24.37 T3
Axial(Z) -3.87 4521 | 41.34| T4
3 WCDMAS850 4175
Transversal(Y) -4.65 -46.15 | 41.50 T4
Axial(2) -2.11 -33.56 | 31.45 T4
4 WCDMA1900 | 9400
Transversal(Y) -9.54 -37.17 | 27.63 T3

Remark:

1. There is special HAC mode software on this EUT.
2. The volume was adjusted to maximum level and the backlight turned off during T-Coil testing

Shenzhen STS Test Services Co., Ltd. iu
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4. Frequency Response Plots
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5. T-coil Test Photo
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6. Probe Calibration And Dipole Calibration Report
The following pages include the probe calibration used to evaluate HAC for the DUT.

=SATIIVIO

T TEICYEvE FREF GOy

COMOHAC T-coil Probe Calibration Report

Fef: ACE.262.16.145ATUA

SHENZHEN STS TEST SERVICES CO.,LTD.
IF, BUILDING 2, ZHUOKE SCIENCE PARK No.190,
CHONGOQING ROADFUYONG,
BAOQO® AN DISTRICT, SHENZHEN, GUANGDONG, CHINA
SATIMO COMOHAC T-COIL PROBLE
SERIAL NO.: 5N 06/14 TCP30

Calibrated at SATIMO TS
110% Barrett Parl: Dir. - Kennesaw, A 30144

Wi
et Fa

_________

% F  [ACCREDITED

09012014

Suvamary:

This documssnt pressots the method aod remlts Gom an accredited COMOHAC T-cell Poobe
calibration parforeed mm SATIMG R34 wemg the COMOIHAC tast bezch, for wes with a SATIMD
COMOHAC system only. ATl calibratiom reselts ars maeeble fo n2tional pemelogy insorboms.
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1 DEVICE UNDER TEST
Device Under Test
Devica Tvpe COMOHAC T-COIL FROBE
Mamafacturer Satimin
Mpdsl STCOIL
Sarial MNumber M 0614 TCP3D
Product Condidon (pew / used) Tlew
Frequency Fanze of Probe 200-5000 Hz

A vearly calibration interval 1s recomumended.

2 PERODUCT DESCRIPTION

21 GERERAL INFORMATION

Sarima’s COMOHAC T-coil Probes ars built in acrordance to the ANSI C83.19 and IEEE 1027
standands_

Figure 1 - Saiimo COMOHAD T-coil Frobe

Cpil Dimension 6.55 mum lengrh * 230 mm diameser
D resistance 2606 0

Wire size SLAWG

Indicrancea a1 1 kHz 132 1 mH &t | kKHz

3 MEASUREMENT METHOD

Al mathads nsed to perfonn the measurements and calibrations comphy with the AMST C83.19 and
IEEE 1027 standards. All messurements were perfonnad using 3 Helmboltz coidl budlt according to
the specifications outlined in AMSTCG63.19 and IEEE 1027.

3.1 SEMSITIVITY

The T-coil was positdened within the Helmhole codl in izl orentation. Tiing an sudio generator
connectad o the input of the Halmbolitz coil, 2 knowmn field (1 A'm) was zenerated within the coil
and the T-coil probe reading recorded over the frequency rangs of 100 Hz to 1000 Hz.

32 LIMEARTTY

The T-coil probe was positioned within the Helmholtz coil mn aocial orentaton. The audie zenerator
connectad fo the npar of the Helmiboltz codl was adjusted to obeaie 3 feld witin the coil fom O 4B
A o =530 dB A and the T-codl reading recorded at each power level (10 dB staps).

Hage: 477
Thir decwmant riall sed b rapredeced, aocapt o i | HRATNT e T wd o LA TR
?hrﬁm“mu“mﬁuuﬁlmﬂnﬁhﬂtﬁpmﬁr#ﬂﬂk l.'l'.::’dllm.lm
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33 SIGHAL TO WOISE MEASTUREMENT OF THE CATTBEATION STSTEM

The T-coil probe was positioned within the Helmboltz cotl o axial onentaton. The sundio generator
connected to the inpur of the Halmboltz cofl was adpested to obeai a field of -30 4B A, The T-
coil reading was recordad. The audio generator is then tumed off and the T-coll reading recorded.

4 MEASUREMENT UNCERTAINTY

The gumideline owtlived in the IEEE ANSI C63.19 standsrd was followsd o geperate the
mezsurameart vncertzingy for validaton measurements.  All vwncerainties [Hated below represent an
expanded 1moertzinry expressed ar approxnnately the 25% confidence level wsing a coverage factor
of k=2, maceable to the Internatonally Acceptad Graides fo Measurement Uncertainty.

Uncertaimey analysiz of the T-coil probe calibration
Uncermaimoy Component :E:I::I.} Preb. Dist. D, UME".FT-"- Uncestaizsy (*e)

Cormamt Welage Accuracy 0.2 E 43 013

Apoustic! Signal Sourcs drif 0.00E E 43 el

Probe coil ssosativiny 0 E 43 oz

Posttoning accuracy o4 E 43 023

Apoustic Signal Becatie Accumacy 003 E %3 e le s

Apoustic Signzl Becatve Lizearity (0.005 E %3 e ]

System repeatatdlisy 04 K 1 040

Combined Seandard Uncertaizry K 1 043

(confience level of 55t = ¥ =2 L 120

§ CATIBEATION MEASUREMENT EESULTS

Calibration Parameters

Laly Termparatiare 2150
Laly Humidity 45%3
Pape: 37
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51 SENSITIVITY

Profes coll sensativily telative to senaibwity at 10600 Hz2

-
[
-
M —
& a-
,i.
W -'"'.--
ﬁ-"""r
3= i
i L1 1D L]
Fraquarcy )
Measured Eequired
Sensifivity ar 1 kHz -50.25 dB (ViAm) =605 +/- 0.5 dB (W A'm)
Mlax. deviadon fom Sensigvity 038 dB +/- 0.5 dB
51 LIMEARITY
Limaaity
51-
0 1-HHHHHHH T
=] mia
g e
;Z Wik
T
—
m}hqsu-aa_h-im.su i
Fowan |5 | aiadn b | S
Ilzasured Feagqured
Lip=arity Slope 021 dB = 05dB

53 SIGHAL TO NOISE MEASUREMENT OF THE CATTHEATION STSTEM

Mazzrad Faguaired
. . 3 . “Readicg with -30 48 A'm m coil” -
Sizral to Modse -554243 A'm ‘no siznel applied’ > 10 dB
Fage: &7
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§ LIST OF EQUIPAMENT

Egquipment Summary Sheet
Equipment Napufacturer Identification No. Corrent MNext Calibration
Description Alndel Calibration Date Diate
lfaldated. Mo cal [Falkdated. Mo cal
COMOHAC Test Bench Werslon 2 [l Fequlrad. Fequirsd,
Audlo Generalor ational Instrumants 15232AE 0172014 2017
Fefarence Probe Satima TCF 1B SN £710 1072013 102014
Murimester Kelthley Z000 1158656 1212013 127216
i lfaldated. Mo cal [alkdatad. Mo cal
Helmhizliz Coll Satima HCO7 SH4A7H0 required. vequired.
E’"F'E’Eg';n”i,'j'r""'""““!" Contral Company 11-561-3 82012 B/2015

Fage: 777
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COMOHAC TMEFES Calibration Report

Ref: ACR.262.19.14 SATUA

SHENZHEN STS TEST SERVICES CO., LTD.
1/F, BUILDING 2, ZHUOKE SCIENCE PARK.No.190,
CHONGQING ROAD.FUYONG,

BAO’ AN DISTRICT, SHENZHEN,GUANGDONG,CHINA
SATIMO COMOHAC MAGNETIC FIELD
SIMULATOR
SERIAL NO.: SN 07/14 TMF524

Calibrated at SATIMO US
2105 Barrett Park Dr, - Kennesaw, GA 30144

ilm
e ACCREDITED
ea gt TENT ERiiEd
09, 'ﬂl"‘ﬂl-l

Sumimary:

Thiz documment presents the methed acd results Tom ap accredited COMOBEALD TMFS calibmdon
perfprmed in SATIMO TSA sing the COMOEACD test bench for use with a SATIMO
COMOHAC sysiem ooaly. All calibration results are traceable 1o national msmalogy instimsicas
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Name Function Date

Sigwaiure
Preparsd by - Térdme LUC Product Manager 9152014 {;j.;f:—.-"
Checked by - Térdme LUC Product Manazar 9152014 =
Approved by - Kim RUTEOWSKI Quality Manager 182014 [ L

Customer Name

o Shenzhen 5T5 Tast
Drsmribution Services Co. Ltd
Izue Date Modjfications
A 9192014 Inrtial relaase
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1 DEVICE UNDER TEST
Device Under Test
Device Type COMOBAC Magnetic Field Smanlater
Mamfaciurer Satimo
Modsl STMFES
Senal Numbear SN O7/14 TMFS24
Product Condition (new / used) Wewr
Frequency Fanza 200-3000 H=

A wvearly calibeation interval 15 recommendad.

2 FRODUCT DESCRIPTION

21 GEWNERAL TNFORMATION
Satimeo’s COMOHAC T-eoil Probes are bkt in accordance to the ARSI C63.19 and ANSI 53.22-

2003 standards.

Figure 1 — Sarime COMOHEAC Magneatic Field Simulator

§ MEASUREMENT METHOD

All mathods used to perform the measwrements and calibrations comoply with the ANST C83.1%. All
measurements wers performed with the TWMES m the standard devdee test confimmation, with the
TAMFS m free space, 10 mom below the coil centar,

3.1 MAXKTMUM AXTAL AND RADIAT MAGNETIC FIELD VATTES

An audio signal was fed into the TAFS and the mammetic flald measured and recorded over an area
sean with the T-coil probe m tee onentations; axal and two radial. The maxmmm magnetc fiald
15 recorded for all three T-cotl orlentations.

4 MEASUREMENT UNCERTAINTY

The zdelme cutlmed in the IEEE ANSI C63.19 standard was followed to generate the
meastremient wmeertamty for validation measursments, All uncertanties listed below represant an
expanded mwecertamiy expressed at approximately the 93%: confidence level using a coverage Sactor
of k=2, raceable to the Internationally Accepted Guidas to Maasurement Tncertainty,

Fage: 47
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Uncertamiy analysis of the probe calibration in Helmboltz Coil
- . Tal - Uncenainty | . e
Uncertainty Component (= 33] Prob. Dist. Div. 13:3? © | Unceradnty (%3
Raflections 0.1 R S5 | Do
Aroastic noise 0.1 % o e
Probe ool sansitvity 048 B ﬂ I 023
Baferenca sigmal lavel 0.25 B 1,I'f-. I 014
Posidening accimacy 0.2 B ..‘l'_: 012
Caile loss 0.1 M 1 0.05
Fraquency amalyzer 0.15 R S .00
System repeatabiliny 0.2 M 1 020
Bapeatability of the WD 0.1 M 1 010
Combined standard nncertainty M 1 043
Expanded uncertaimty . . oz -
95 % confidence level k = 2 H . bE 10.3%

£ CALIBEATION MEASUREMENT EESULTS

Calibration Parameters
Sofnware CpenBHAC V2
HAC posifioning miler SW 4200 TABHL2
T-Coil probe SN 4T10TCELE
Dhstance between TMFES and coil center 10 mum
Frequency 1025 Hz
Seam Siza =Tl =T
Sean Fesoluhon doe=S o/ dy="mm
Output level 0.5 VAC
Lab Temparatrs 21°C
Lab Humidiny 45%%
il
. Meazured Magnetic Field
Test Deseription Location Intensity (dB A'm)
Aonaal Bla -12.06
L Fige: side 1077
Radizl H Laft sds 21903
Page: 57
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. Uppee side 1912
Fadal V Lowwar side .15 56

AXTAL ABMI1 PADIAL H ABMI PADIAL V ABMI
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6 LIST OF EQUIPMENT

Equipment Summary Sheet
Equipment Manufacturer / Identification No. Current MNext Calibration
[alidated. Mo ca \adated. Mo cal
COMOHAL Test Bench iersion 2 A equined. Fequined.
L [alidated. Mo ca \adated. Mo cal
HAZ positicning ruler Satmo TaBHTZ SM 42148 S—— S—
Audie Generator  |Mational Instruments 16222AE 0152014 0172017
Reference Probe Satmo TCF 18 SM 4710 12013 1072014
Multimeter Keithley 2000 1133856 122013 1272016
Temperature | Fumidy) Control Company 118810 812012 /2015
Ensor
Foge: 77
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