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1. Attestation of Test Results

Applicant LG ELECTRONICS MOBILECOMM U.S.A., INC.

DUT Description Cellular/AWS/PCS CDMA & AWS/PCS LTE Phone with Bluetooth and WLAN

Model MS770, LG-MS770, LGMS770, LW770, LG-LW770, LGLW770
IMEI: 99000077000287

Test device is An identical prototype

Device category Portable

Exposure category General Population/Uncontrolled Exposure

Date tested 5/7/2012 — 5/9/2012

T-Coil Signal Quality Category: T3

Applicable Standards Test Results

ANSI C63.19-2007 Pass

Compliance Certification Services, Inc. (UL CCS) tested the above equipment in accordance with the
requirements set forth in the above standards. All indications of Pass/Fail in this report are opinions expressed by
UL CCS based on interpretations and/or observations of test results. Measurement Uncertainties were not taken
into account and are published for informational purposes only. The test results show that the equipment tested is
capable of demonstrating compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the conditions and modes of
operation as described herein. This document may not be altered or revised in any way unless done so by UL
CCS and all revisions are duly noted in the revisions section. Any alteration of this document not carried out by
UL CCS will constitute fraud and shall nullify the document. This report must not be used by the client to claim
product certification, approval, or endorsement by NVLAP, NIST, any agency of the Federal Government, or any
agency of any government (NIST Handbook 150, Annex A). This report is written to support regulatory
compliance of the applicable standards stated above.

Approved & Released For CCS By: Tested By:

Sunny Shih Devin Chang
Engineering Team Leader SAR Engineer
Compliance Certification Services (UL CCS) Compliance Certification Services (UL CCS)
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2. Test Methodology

The tests documented in this report were performed in accordance with ANSI C63.19-2007 Methods of
Measurement of Compatibility between Wireless Communications Devices and Hearing Aids and FCC
KDB 285076 D01 HAC Guidance v02r01

3. Facilities and Accreditation

The test sites and measurement facilities used to collect data are located at 47173 Benicia Street,
Fremont, California, USA.

UL CCS is accredited by NVLAP, Laboratory Code 200065-0. The full scope of accreditation can be
viewed at http://www.ccsemc.com.
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4. Calibration and Uncertainty

4.1. Measuring Instrument Calibration

The measuring equipment utilized to perform the tests documented in this report has been calibrated in
accordance with the manufacturer's recommendations, and is traceable to recognized national
standards.

: : Cal. Due date

Name of Equipment Manufacturer Type/Model Serial Number MM] DD | Year
Robot - Six Axes Staubli TX90 XL N/A N/A

Robot Remote Control Staubli CS8C N/A N/A

DASY5 Measurement Server SPEAG SEUMSO001BA 1041 N/A

Probe Alignment Unit SPEAG LB (V2) 261 N/A

Audio Magnetic Measuring Ins.| SPEAG AMMI 1127 N/A
Coordinating Systeml| SPEAG AMCC N/A N/A

ABM Probe SPEAG AM1DV3 3083 1| 12 | 2013
Data Acquisition Electronics SPEAG DAE3 500 7 | 14 | 2012
Radio Communication Tester R &S CMU 200 1005296 6 | 24 | 2012
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4.2. Measurement Uncertainty

Measurement Uncertainty for Audio Band Magnetic Measurement

Uncertainty [ Probe c c Std. Unc.
Error Description values (%) | Dist. | Div. | AMB1 | AMB2 | AMB1 (%) | AMB2 (%)
Probe Sensitivity
Reference level 3.0 N 1 1.00 1.00 3.00 3.00
AMCC geometry 0.4 R 1.73( 1.00 | 1.00 0.23 0.23
AMCC current 0.6 R 1.73( 1.00 | 1.00 0.35 0.35
Probe positioning during calibration 0.1 R 1.73] 1.00 1.00 0.06 0.06
Noise contribution 0.7 R 1.73( 0.01 1.00 0.01 0.40
Frequency slope 5.9 R 1.73] 0.10 1.00 0.34 3.41
Probe System
Repeatability / drift 1.0 R 1.73] 1.00 | 1.00 0.58 0.58
Linearity / Dynamic range 0.6 R 1.73] 1.00 1.00 0.35 0.35
Acoustic noise 1.0 R 1.73( 0.10 1.00 0.06 0.58
Probe angle 2.3 R 1.73( 1.00 | 1.00 1.33 1.33
Spectral processing 0.9 R 1.73] 1.00 1.00 0.52 0.52
Integration time 0.6 N 1.00| 1.00 5.00 0.60 3.00
Field disturbation 0.2 R 1.73] 1.00 1.00 0.12 0.12
Test Signal
Reference signal spectral response 0.6 R 1.73| 0.00 | 1.00 0.00 0.35
Positioning
Probe positioning 1.9 R 1.73] 1.00 1.00 1.10 1.10
Phantom positioning 0.9 R 1.73] 1.00 1.00 0.52 0.52
EUT positioning 1.9 R 1.73] 1.00 1.00 1.10 1.10
External Contributions
RF interference 0.0 R 1.73| 1.00 1.00 0.00 0.00
Test signal variation 2.0 R 1.73] 1.00 1.00 1.15 1.15
Combined Std. Uncertainty (ABM field) 4.02 6.08
Expanded Std. Uncertainty (%) 8.04 12.15
Notes for table
1. N - Nomal
2. R - Rectangular
3. Div. - Divisor used to obtain standard uncertainty
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5. Equipment Under Test

Cellular/AWS/PCS CDMA & AWS/PCS LTE Phone with Bluetooth and WLAN

Model: MS770, LG-MS770, LGMS770, LW770, LG-LW770, LGLW770
Normal operation: Held to head
Accessory: Standard Battery

5.1. List of Air Interfaces/Bands & Operating Modes

Simultaneous Reduced Wl Ol
a Bands (MHz) Type Gk Transmissions (CoTeTEs power R
Interface Tested Note: Not to be tested single transmission 2019 (0) (1) Transport
(Data)
BCO Yes
Yes Yes: EV-DO, LTE, WiFi
BC1 VO Yes LTE, EV-DO, WiFi and ) ’ ' N/A N/A
Bluetooth and Bluetooth
CDMA
BC15 Yes
Yes Yes:
EV-DO DT N/A CDMA, WiFi and Bluetooth Yes: * see note *»*SVDO N/A
mode only
Yes Yes:
Band 2 DT N/A CDMA, WiFi and Bluetooth Yes: * see note SVLTE Yes
mode only
LTE -
Yes . » Yes:
Band 4 DT N/A CDMA, WiFi and Bluetooth Yes: * see note SVLTE Yes
mode only
WiFi 2450 DT N/A ves N/A N/A Yes
CDMA, LTE, EV-DO
Bluetooth 2400 DT N/A ves N/A N/A N/A
CDMA, LTE, EV-DO
VO Voice CMRS/PTSN Service Only Note: * HAC Rating was not base on concurrent voice and data
V/D Voice CMRS/PSTN and Data Service modes, Noncurrent mode was found to represent worst case rating.
DT Digital Transport For M rating
Note: ** SVDO: CDMA voice and EVDO Simultaneously transmission
SVLTE: CDMA voice and LTE Simultaneously transmission
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6. Test Procedures
ANSI C63.19-2007, Section 6

This document describes the procedures used to measure the ABM (T-Coil) performance of the WD. In addition to
measuring the absolute signal levels, the A-weighted magnitude of the unintended signal shall also be determined.
In order to assure that the required signal quality is measured, the measurement of the intended signal and the
measurement of the unintended signal must be made at the same location for all measurement positions. In
addition, the RF field strength at each measurement location must be at or below that required for the assigned
category.

Measurements shall not include undesired properties from the WD’s RF field; therefore, use of a coaxial connection
to a base station simulator or non-radiating load may be necessary. However, even then with a coaxial connection
to a base station simulator or non-radiating load there may still be RF leakage from the WD, which may interfere
with the desired measurement. Pre-measurement checks should be made to avoid this possibility. All
measurements shall be done with the WD operating on battery power with an appropriate normal speech audio
signal input level given in Table 6.1. If the device display can be turned off during a phone call then that may be
done during the measurement as well.

Measurements shall be performed at all three locations, with the correct probe orientation for a particular location,
in a multi-stage sequence by first measuring the field intensity of the desired T-Cail signal (ABM1) that is useful to a
hearing aid T-Coil. The undesired magnetic components (ABM2) shall be examined for each probe orientation to
determine possible effects from the WD display and battery current paths that may disrupt the desired T-Coil signal.
The undesired magnetic signal (ABM2) must be measured at the same location as the measurement of the desired
ABM or T-Coil signal (ABM1) and the ratio of desired to undesired ABM signals calculated. For the axial field
location only the ABM1 frequency response shall be determined in a third measurement stage. The flowchart in
Figure 6.3 illustrates this three-stage, three-orientation process.

The following steps summarize the basic test flow for determining ABM1' and ABM2?. These steps assume that a
sine wave or narrowband 1/3 octave signal can be used for the measurement of ABML1.

1) Areference check of the test setup and instrumentation may be performed using a TMFS. Position the
TMFS into the test setup at the position to be occupied by the WD. Measure the emissions from the TMFS
and confirm that they are within tolerance of the expected values.

2) Position the WD in the test setup and connect the WD RF connector to a base station simulator or a non-
radiating load as shown in Figure 6.1 or Figure 6.2. Confirm that equipment that requires calibration has
been calibrated, and that the noise level meets the requirements given in 6.2.1.

3) The drive level to the WD is set such that the reference input level defined in 6.3.2.1, Table 6.1 is input to
the base station simulator (or manufacturer’s test mode equivalent) 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.46 The same drive level will be used for the ABM1 frequency response measurements at each 1/3
octave band center frequency. The WD 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.

4) Determine the magnetic measurement locations for the WD device (see A.3), if not already specified by the
manufacturer, as described in 6.3.4.1.1 and 6.3.4.4.

! Audio Band Magnetic signal - desired (ABM1): Measured quantity of the desired magnetic signal

2 audio band magnetic signal - undesired (ABM2): Measured quantity of the undesired magnetic signal, such as interference
from battery current and similar non-signal elements.
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5) 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 (fi) 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 measurement in 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.

6) 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).

7) 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 as defined in 9) for
the reference audio input signal.

8) Obtain the data from the postprocessor, SEMCAD, and determine the category that properly classifies the
signal quality based on Table 7.7.

Test Setup Diagram

USE |« .| USB
MMI
Audio Caoil Caoll Probe
PC Out out In In
4 T_>
v
Audio In
Base Station
- ===
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7. Establish WD Reference Level

First step is to find the Uref, which is 1 kHz signal output of the CMU200. The following figures show the setup for
the measurements. The first step is to measure Uref and the following step is to measure U, which is the signal
from AMMI to the CMU200 during testing.

The setup shown below is used to measure Uref. To measure the reference input level, first connect the Coil In of
the AMMI to the Audio Out of the CMUZ200 (as indicated by the figure below). Then establish a conducted link
between the EUT and the CMU200. Once the link is established, select the network tab of the CMU200 and change
the bitstream setting to decoder cal in order for the CMU to produce the necessary calibration 1 kHz signal. Record
the value from the Dasy4 file and use this value as Uref.

Setup Diagram

USB [ USB
AMMI
Audio Caoll Caoil Probe
PC Oout Out In In

f

(\ Coil Monitor

Audio Out U

EUT
Base Station
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Next step is to measure U, which is the signal from AMMI to the CMUZ200 during testing. The following setup is
used to measure U for narrow band (Voicel.025 kHz) and broad band (300 Hz — 300 kHz) signals:

To determine the DASY gain setting necessary to achieve the proper EUT signal level, connect the Coil In of AMMI
to the Audio Out of AMMI. Run the narrow band job (Voice 1.025kHz signal setting) from DASY4 and record the
RMS coil signal. Adjust the gain of the signal by changing the gain value within the particular DASY job until the coll
signal reading is that of the desired output signal level. Repeat this step for the broad band job (Voice 300 — 3kHz
signal).

USB [&—» USB
AMMI
Audio Caoll Caoll Probe
PC Out Out In In
I -
Audio
In/ Out
EUT
Base Station
. - U
Measured Input Level is calculated: Measured _ Input _ Level =20* Log Oref
re
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DATE: 5/17/2012

RESULTS

CDMAZ2000

1 kHz Signal

Applied RMS Result Reference Adjusted Gain RMS
Signal V Input Level (dBmO0)| Input Level (dBmO) Setting dB V
U 0.095 CDMA -18.0 38.5 -20.460
Urer 0.750 -18.0 GSM -16.0 N/A -2.497
300 Hz-3 kHz Signal

Applied RMS Measured Reference Gain RMS
Signal V Input Level (dBmO0)| Input Level (dBmO) Setting dB VvV
U 0.095 CDMA -18.0 75.5 -20.451
Urer 0.750 -18.0 GSM -16.0 N/A -2.497
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8. T-coil Measurement Criteria

8.1. Frequency Response

The frequency response of the axial component of the magnetic field, measured in 1/3 octave bands, shall follow
the response curve, over the frequency range 300 Hz to 3000 Hz.

Figure 7.1 and Figure 7.2 provide the boundaries for the specified 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.

20
N
I | -4dB/Oct
= 10 ‘4_ 2 dB
- +
g \N“ /_
T 2dB |__|
s O ~
© | -6dBiOct.
5 f 7
e -10 \
m 6 dB/Oct _/ I
=]

-20 ‘

100 1000 10000

Frequency (Hz)*

NOTE—Trequency response is between 300 Hz and 3000 Hz.

Figure 7.1—Magnetic field frequency response for WDs with a field £ -15 dB (A/m) at 1 kHz

20
-4 dB/Oct.
/1
- 10 M +2.dB
® \\.\ -
g o /|
= 2d8
= 0 I\
e N
2 7 dB/Oct
o N
s -10 \ L 6dB/Oct.
~12 dB/Oct
-20 |

100 1000 10000
Frequency (Hz)

NOTE—TFrequency response is between 300 Hz and 3000 He.

Figure 7.2—Magnetic field frequency response for WDs with a field
that exceeds —15 dB(A/m) at 1 kHz
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8.2. Signal Quality

This provides the signal quality requirement for the intended T-Coil signal from a WD. 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. So, the only criteria that can be
measured is the RF immunity in T-Coil mode. This is measured using the same procedure as for the audio coupling
mode and at the same levels.

The worst signal quality of the three T-Coil sighal measurements, as determined in Clause 6, shall be used to
determine the T-Coil mode category per Table 7.7.

Table 7.7—T-Coil signal quality categories

Telephone parameters
Category WD signal quality
[(signal + noise)-to-noise ratio in decibels]

Category T1 0dB to 10 dB

Category 12 10 dB to 20 dB
Category T3 200dB to 30 dB
Category T4 =30 dB

9. T-coil Test Results

CDMA BCO z (Axial): 1.52 0.16 29.84 T3
RC1/S03 384/ .
X (longitudinal): -9.45 0.16 36.80 T4
Voice Coder: 8k Enhanced | 836.52 MHz (tong )
(Low) y (transversal): -8.08 0.16 41.10 T4
CDMA BC1 z (Axial): 1.78 0.16 31.26 T4
RC1/S03 600/ —
X (longitudinal): -8.18 0.16 35.91 T4
Voice Coder: 8k Enhanced 1880 MHz (long )
(Low) y (transversal): -9.62 0.16 39.76 T4
CDMA BC15 z (Axial): 3.69 0.16 31.22 T4
RC1/S03 450/ —
X (longitudinal): -10.58 0.16 34.21 T4
Voice Coder: 8k Enhanced 1732.5 MHz (long )
(Low) y (transversal): -10.36 0.16 39.76 T4
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9.1. Test Plots (Frequency Response & SNR)
Test Plots for CDMA BCO

Freq. Resp.
Date: 5/7/2012

Test Laboratory: UL CCS SAR Lab C

CDMA BCO

Communication System: CDMA2000; Frequency: 836.52 MHz;Duty Cycle: 1:1

T-Coil scan/General Scans/z (axial) wideband at best S/IN/ABM Freq Resp(x,y,z,f)
(I1x1x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_300-3000_2s.wav
Output Gain: 55.22

Measure Window Start: 300ms

Measure Window Length: 2000ms

BWC applied: 10.80 dB

Device Reference Point: 0, 0, -6.3 mm

Telephone parameters WD signal quality
Category [(signal+noise)-to-noise ratio in decibels]
Category T1 0dBto10dB
Category T2 10dB to 20 dB
Category T3 20 dB to 30 dB
Category T4 >30dB
Cursor:
Diff = 1.84 dB

BWC Factor = 10.80 dB
Location: 2.3, 0.3, 3.7 mm

General Scans/z (axial) wideband at best S/N/ABM Freq Resp(x.y,z.f)
Loce: 2.3, 0.3, 3.7 mm Diff: 1.844B
I E— e

Freguency Response Lower Limit Upper Limit
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REPORT NO: 12U14406-8 DATE: 5/17/2012
ECC ID: ZNEMS770

Z (Axial
Date: 5/7/2012

Test Laboratory: UL CCS SAR Lab C

CDMA BCO

Communication System: CDMA2000; Frequency: 836.52 MHz; Duty Cycle: 1:1
Phantom section: TCoil Section

DASY4 Configuration:

- Probe: AM1DV3 - 3083; ; Calibrated: 1/12/2012

- Sensor-Surface: 0Omm (Fix Surface)

- Electronics: DAE3 Sn500; Calibrated: 7/14/2011

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

- Measurement SW: DASY52, Version 52.8 (0);SEMCAD X Version 14.6.4 (4989)

T-Coil scan/General Scans/z (axial) 4.2mm 50 x 50/ABM Interpolated SNR(x,y,z)
(121x121x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav
Output Gain: 27.98

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.16 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:
ABM1/ABM2 = 29.84 dB
ABM1 comp =1.52 dB A/m
BWC Factor =0.16 dB
Location: 0.4, 0.4, 3.7 mm
dB
-18.00

-18.00

-18.00

-18.00

-18.00

-18.00

0dB=1.000=0dB
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REPORT NO: 12U14406-8 DATE: 5/17/2012
ECC ID: ZNEMS770

X (Longitudinal
Date: 5/7/2012

Test Laboratory: UL CCS SAR Lab C

CDMA BCO

Communication System: CDMA2000; Frequency: 836.52 MHz; Duty Cycle: 1:1
Phantom section: TCoil Section

DASY4 Configuration:

- Probe: AM1DV3 - 3083; ; Calibrated: 1/12/2012

- Sensor-Surface: 0Omm (Fix Surface)

- Electronics: DAE3 Sn500; Calibrated: 7/14/2011

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

- Measurement SW: DASY52, Version 52.8 (0);SEMCAD X Version 14.6.4 (4989)

T-Coil scan/General Scans/x (longitudinal) 4.2mm 50 x 50/ABM Interpolated SNR(x,y,z)
(121x121x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav
Output Gain: 27.98

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.16 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:
ABM1/ABM2 = 36.80 dB
ABM1 comp =-9.45 dB A/m
BWC Factor =0.16 dB
Location: -14.2, 0, 3.7 mm
dB
-18.00

-18.00

-18.00

-18.00

-18.00

-18.00

0dB=1.000=0dB
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REPORT NO: 12U14406-8 DATE: 5/17/2012
ECC ID: ZNEMS770

Y (Transversal
Date: 5/7/2012

Test Laboratory: UL CCS SAR Lab C

CDMA BCO

Communication System: CDMA2000; Frequency: 836.52 MHz; Duty Cycle: 1:1
Phantom section: TCoil Section

DASY4 Configuration:

- Probe: AM1DV3 - 3083; ; Calibrated: 1/12/2012

- Sensor-Surface: 0Omm (Fix Surface)

- Electronics: DAE3 Sn500; Calibrated: 7/14/2011

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

- Measurement SW: DASY52, Version 52.8 (0);SEMCAD X Version 14.6.4 (4989)

T-Coil scan/General Scansly (transversal) 4.2mm 50 x 50/ABM Interpolated SNR(x,y,z)
(121x121x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav
Output Gain: 27.98

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.16 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:
ABM1/ABM2 = 41.10 dB
ABM1 comp =-8.08 dB A/m
BWC Factor =0.16 dB
Location: -3.7, 10.4, 3.7 mm
dB
-18.00

-18.00

-18.00

-18.00

-18.00

-18.00

0dB=1.000=0dB
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REPORT NO: 12U14406-8 DATE: 5/17/2012
ECC ID: ZNEMS770

Test Plots for CODMA BC1

Freq. Resp.
Date: 5/7/2012

Test Laboratory: UL CCS SAR Lab C

CDMA BC1

Communication System: CDMA2000; Frequency: 1880 MHz;Duty Cycle: 1:1

T-Coil scan/General Scans/z (axial) wideband at best S/IN/ABM Freq Resp(x,y,z,f)
(Ix1x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_300-3000_2s.wav
Output Gain: 55.22

Measure Window Start: 300ms

Measure Window Length: 2000ms

BWC applied: 10.80 dB

Device Reference Point: 0, 0, -6.3 mm

Telephone parameters WD signal quality
Category [(signal+noise)-to-noise ratio in decibels]
Category T1 0dBto10dB
Category T2 10 dB to 20 dB
Category T3 20 dB to 30 dB
Category T4 >30dB
Cursor:
Diff = 0.82 dB

BWC Factor =10.80 dB
Location: 0.8, -0.3, 3.7 mm

General Scans/z (axial) wideband at best S/N/ABM Freq Resp(x.y,z.f)
Loc: 0.8, 0.3, 3.7 mm Duff: 0.824B

20- Frequency Response Loweer Limit Upper Limit
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REPORT NO: 12U14406-8 DATE: 5/17/2012
ECC ID: ZNEMS770

Z (Axial
Date: 5/7/2012

Test Laboratory: UL CCS SAR Lab C

CDMA BC1

Communication System: CDMA2000; Frequency: 1880 MHz; Duty Cycle: 1:1
Phantom section: TCoil Section

DASY4 Configuration:

- Probe: AM1DV3 - 3083; ; Calibrated: 1/12/2012

- Sensor-Surface: 0Omm (Fix Surface)

- Electronics: DAE3 Sn500; Calibrated: 7/14/2011

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

- Measurement SW: DASY52, Version 52.8 (0);SEMCAD X Version 14.6.4 (4989)

T-Coil scan/General Scans/z (axial) 4.2mm 50 x 50/ABM Interpolated SNR(x,y,z)
(121x121x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav
Output Gain: 27.98

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.16 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:
ABM1/ABM2 = 31.26 dB
ABM1 comp =1.78 dB A/Im
BWC Factor =0.16 dB
Location: 0, -1.7, 3.7 mm
dB
-18.00

-18.00

-18.00

-18.00

-18.00

-18.00

0dB=1.000=0dB
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REPORT NO: 12U14406-8 DATE: 5/17/2012
ECC ID: ZNEMS770

X (Longitudinal
Date: 5/7/2012

Test Laboratory: UL CCS SAR Lab C

CDMA BC1

Communication System: CDMA2000; Frequency: 1880 MHz; Duty Cycle: 1:1
Phantom section: TCoil Section

DASY4 Configuration:

- Probe: AM1DV3 - 3083; ; Calibrated: 1/12/2012

- Sensor-Surface: 0Omm (Fix Surface)

- Electronics: DAE3 Sn500; Calibrated: 7/14/2011

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

- Measurement SW: DASY52, Version 52.8 (0);SEMCAD X Version 14.6.4 (4989)

T-Coil scan/General Scans/x (longitudinal) 4.2mm 50 x 50/ABM Interpolated SNR(x,y,z)
(121x121x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav
Output Gain: 27.98

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.16 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:
ABM1/ABM2 = 35.91 dB
ABM1 comp =-8.18 dB A/m
BWC Factor =0.16 dB
Location: -13.3, 0, 3.7 mm
dB
-18.00

-18.00

-18.00

-18.00

-18.00

-18.00

0dB=1.000=0dB
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REPORT NO: 12U14406-8 DATE: 5/17/2012
ECC ID: ZNEMS770

Y (Transversal
Date: 5/7/2012

Test Laboratory: UL CCS SAR Lab C

CDMA BC1

Communication System: CDMA2000; Frequency: 1880 MHz; Duty Cycle: 1:1
Phantom section: TCoil Section

DASY4 Configuration:

- Probe: AM1DV3 - 3083; ; Calibrated: 1/12/2012

- Sensor-Surface: 0Omm (Fix Surface)

- Electronics: DAE3 Sn500; Calibrated: 7/14/2011

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

- Measurement SW: DASY52, Version 52.8 (0);SEMCAD X Version 14.6.4 (4989)

T-Coil scan/General Scansly (transversal) 4.2mm 50 x 50/ABM Interpolated SNR(x,y,z)
(121x121x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav
Output Gain: 27.98

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.16 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:
ABM1/ABM2 = 39.76 dB
ABM1 comp =-9.62 dB A/m
BWC Factor =0.16 dB
Location: -7.5, 10.4, 3.7 mm
dB
-18.00

-18.00

-18.00

-18.00

-18.00

-18.00

0dB=1.000=0dB
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REPORT NO: 12U14406-8 DATE: 5/17/2012
ECC ID: ZNEMS770

Test Plots for CDOMA BC15

Freq. Resp.
Date: 5/9/2012

Test Laboratory: UL CCS SAR Lab C

CDMA BC15

Communication System: CDMA2000; Frequency: 1732.5 MHz;Duty Cycle: 1:1

T-Coil scan/General Scans/z (axial) wideband at best S/IN/ABM Freq Resp(x,y,z,f)
(Ix1x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_300-3000_2s.wav
Output Gain: 55.22

Measure Window Start: 300ms

Measure Window Length: 2000ms

BWC applied: 10.80 dB

Device Reference Point: 0, 0, -6.3 mm

Telephone parameters WD signal quality
Category [(signal+noise)-to-noise ratio in decibels]
Category T1 0dBto10dB
Category T2 10 dB to 20 dB
Category T3 20 dB to 30 dB
Category T4 >30dB
Cursor:
Diff = 1.31 dB

BWC Factor =10.80 dB
Location: 0.1, 0.3, 3.7 mm

General Scans/z (axial) wideband at best S/N/ABM Freq Resp(x.y,z.f)
Loc: 0.1, 0.3, 3.7 mm Duff: 1.314B
I e e

Frequency Response Loweer Limit Upper Limit

I
/

]
=

—
£n
I

==

104+ C J
C F [
ot
) Fe | \ T I
o o °F —— ——
ro .
0t \\
-0+ ct \
F oL
= E--: r
F s f
20 F
10° 107 10
Hz
Page 24 of 31
COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4031B
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL CCS.



REPORT NO: 12U14406-8 DATE: 5/17/2012
ECC ID: ZNEMS770

Z (Axial
Date: 5/9/2012

Test Laboratory: UL CCS SAR Lab C

CDMA BC15

Communication System: CDMA2000; Frequency: 1732.5 MHz; Duty Cycle: 1:1
Phantom section: TCoil Section

DASY4 Configuration:

- Probe: AM1DV3 - 3083; ; Calibrated: 1/12/2012

- Sensor-Surface: 0Omm (Fix Surface)

- Electronics: DAE3 Sn500; Calibrated: 7/14/2011

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

- Measurement SW: DASY52, Version 52.8 (0);SEMCAD X Version 14.6.4 (4989)

T-Coil scan/General Scans/z (axial) 4.2mm 50 x 50/ABM Interpolated SNR(x,y,z)
(121x121x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav
Output Gain: 27.98

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.16 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:
ABM1/ABM2 = 31.22 dB
ABM1 comp = 3.69 dB A/m
BWC Factor =0.16 dB
Location: 0, 0, 3.7 mm
dB
-18.00

-18.00

-18.00

-18.00

-18.00

-18.00

0dB=1.000=0dB
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REPORT NO: 12U14406-8 DATE: 5/17/2012
ECC ID: ZNEMS770

X (Longitudinal
Date: 5/9/2012

Test Laboratory: UL CCS SAR Lab C

CDMA BC15

Communication System: CDMA2000; Frequency: 1732.5 MHz; Duty Cycle: 1:1
Phantom section: TCoil Section

DASY4 Configuration:

- Probe: AM1DV3 - 3083; ; Calibrated: 1/12/2012

- Sensor-Surface: 0Omm (Fix Surface)

- Electronics: DAE3 Sn500; Calibrated: 7/14/2011

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

- Measurement SW: DASY52, Version 52.8 (0);SEMCAD X Version 14.6.4 (4989)

T-Coil scan/General Scans/x (longitudinal) 4.2mm 50 x 50/ABM Interpolated SNR(x,y,z)
(121x121x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav
Output Gain: 27.98

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.16 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:
ABM1/ABM2 = 34.21 dB
ABM1 comp =-10.58 dB A/m
BWC Factor =0.16 dB
Location: -15, 3.7, 3.7 mm
dB
-18.00

-18.00

-18.00

-18.00

-18.00

-18.00

0dB=1.000=0dB
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ECC ID: ZNEMS770

Y (Transversal
Date: 5/9/2012

Test Laboratory: UL CCS SAR Lab C

CDMA BC15

Communication System: CDMA2000; Frequency: 1732.5 MHz; Duty Cycle: 1:1
Phantom section: TCoil Section

DASY4 Configuration:

- Probe: AM1DV3 - 3083; ; Calibrated: 1/12/2012

- Sensor-Surface: 0Omm (Fix Surface)

- Electronics: DAE3 Sn500; Calibrated: 7/14/2011

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

- Measurement SW: DASY52, Version 52.8 (0);SEMCAD X Version 14.6.4 (4989)

T-Coil scan/General Scansly (transversal) 4.2mm 50 x 50/ABM Interpolated SNR(x,y,z)
(121x121x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav
Output Gain: 27.98

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.16 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:
ABM1/ABM2 = 39.76 dB
ABM1 comp =-10.36 dB A/m
BWC Factor =0.16 dB
Location: -7.5, 9.2, 3.7 mm
dB
-18.00

-18.00

-18.00

-18.00

-18.00

-18.00

0dB=1.000=0dB
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10. Appendix
Appendix A: Calibration Certificate - Magnetic Field Probe AM1DV3 - SN 3083

Calibration Laboratory of 2 Scrwatreriachar Kallorierdienst
Schmid & Partner N g it i SRS

Engineering AG — Servizio svizzevo o taratura
Zeughausstrasse €, 3004 Zurioh, Switzerland %&W S Suiss Cabration Service
Accrodited by 1hve Swiss Ascredastion Service (GAS) Aocreditation No.: SCS 108

The Swias Accreditation Service s one of the sigratories 10 the EA
Nultilpteral Agroement for the recognition of estibiration certificates

Cllam

nsmmm.mmm:mmnmwcma.mmnmuﬁwww)
The mansuramants and the uoananties with confdence probabity are given on 1o folloel N PAgES and ans pat of the comlicas.

Al ARG Nass Doen conducied I o closod borony fackity: arAroamMant 1om parituna (22 4 31°C and humidiey < 0%

Cakbration Equipment usmd (MATE crcad lor calbeation)

| Primary Stasdasds e Cal Dato [Corsticato No ) Sroasmd Caltratos
Heithiey Mutioroser Type 2001 SN:conzTH 23-Sop-11 (No 14504 Sepi2
Furlerance Probe AMIDV3 SN: 3000 17-Aug-11 (No. AMI0-3000_Augt) A2
DAEL SN:Tm 20-Apr1! [No. DAZA-TBY _Apeil) Aoe12
Secondary Stsndards 0e Chasck Dede (in howee) Sctmdubed) Crace
ANCC 1050 12-Cct-1" [0 hocese check Oer-11) Q-3

Nome Funceon Signature
Calaond by

Tris e Bowton corthicale shall not be roproduoad Gazapt N Al Without ATRten sppeonal of the Lsbomatony,

Cenficasa No: AM1D-3063_Jan12 Pagelol3
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References

N

[2]

AMSI CB3.19-2007

American Mallonal Standard for Mathods of Measurermnend of Compatibility betwesn Wireless
Communications Devices and Hearing Aids,

DASYS manual, Chapter: Hearing Aid Compalibility (HAC) T-Caoil Extension

Description of the AM1D probe

The AMID Audic Magnelic Field Probe is a fully shielded magnetic fiekd probe for the freguency
raureips frgrm 100 Hz to 20 kHz. The plokup coil is complient with the dmensional requirsmants of [1].
The probe includes & symmatnis low noise amplifies Tar (he signal available at the shiskdad 3 pin
gonnactor at the sida. Power [s supplied via the same connactor (phanbom power aupply| amd
monitered via the LED near the connsctor. Tha 7 pin conneclor at the end of the proba does nat
carry any eignals, bul dedermines the angle of the sensar when mounted on the DAE. The probe
suppans mechanical datection of the surace,

The single sersor in the probe is arrangad in & t angle allowng measuremend of 3 orthogonal field
components when rotating the probe By 1207 around its ads. It is aligned with the parpendicular
campanes af the liald, if the probe axis is tiled naminally 35,3° above the measurerment plana,
using tha cormactor ratation and sensor angle siatad balow.

The probe i lully RF shielded when operated with the matching signal cable {shielded) and alows
measurement of audio magnetic fiekds in the closa vicinity of emitting wirelese devices acconding
t [1] withowt additional shialding.

Handling of the item

The prode & manulacterad from stainless sbeal. In order o maintain ihe perlormance and calbration

of the probe, it must not be opened. The probe is designed for cperaticn in air and shall not be

exposed 10 humidity or Bguids. For proper aperatian ol the sudace detection and amargency stop

f-l.;.'-tlmtiﬂl.:-lﬁ] in a DASY gystem, the probe must be operated with the speclal probe cup prosided (larger
LT

Methods Applied and Interpretation of Parameters

Coordinate Syatem; The AM1D probe is mounted in the DASY system for operation with a HAC Test
Arch phantom with AMCC Halmholtz calibration coil according 1o [2], with tha 1ip pointing to “southwest
oreanialion,

Funeffonal Tesl: The functional fest preceding calration includas test of

MolEe lawvel

RF immunity {1kHz AWM modulated signal). The shiekd of the probe cable must be well connectad,
Fregquency response wenficaton from 100 Hz to 10 kHz.

Connector Radafion: The connecior at the end of fie probe does not carry amy signals and is used for
fiwation b the DAE only. Tha proba is operated intha center of the AMCC Helmholiz coil using a 1 kHz
rmkgruic field signal, Is angle iz determined from tha two minima at nominally +120° and 1207
redation, so the sensor in the fip of the probe (g glgned io the verticel plans In z-dissction, comasponding
io the field maxirmasm in tha AMCC Helmhboltz calibration col,

Sansor Angle: The sengor tilting in the vadical plene trom Ihe ideal vertizal dirgction is detenminad from
the b0 rinirma at nominally +120° and —120°. DASY syslam usas this angle to align tha sensor for
radial measurements to the x and v axis in the honzontal plana

Seailvily: Wilth the probe sensor aligned to the z-leld in (he AMCE, the oulput of the probe is
cormpaned o tha magnetic field incthe AMCC at 1 kHz. The field in the AMCC Halmholiz coil is given by
tha gecmetry and the currant through the gail, which is monitorad on the precision shun? resistor of the
cail.

Ceeefifizalo Mec AM1D-3003_Jan'12 Paga2 ol 3
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AM1D probe Identification and configuration dats

| l1em AM1DV3 Audio Magnalic 10 Field Probe
Type Mo SP AT 001 Ba
Senal Mo 2083
Ovarall langth | 206 mm
Tip dearmeder | B.0 mem {ak the Bip)
Sensor oflsed 2.0 men {centre of sansor from bp)
Iribasral Aemplilicr 20 dB
Panis actures © CFigin Scherud & Partner Engranng A, Zench, Switzardand
Manuiectunng date May 28, 2010
_ Last calibration date Movember 29, 2010

Calibration data
Connéclor rodation angle  (in DASY systam) Mrac - A6 (k=2
Sensor angla (in DASY systarm) LN P +i- L6 7 (k=2)
Earwitivity at 1 kHz fin DASY systam) £.00729 ¥/ (Am) +- 2.2 % (k=)
Ceartilicale Ma: AWM D-3083_Jan12 Paga 3 of 3
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