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Hearing Aid Compatibility (HAC)
TEST REPORT

<For RF-Emission Measurement>

Applicant Name SHARP CORPORATION

Il e
EUT Name Smart Phone

Brand Name SHARP

Model No. HR00204

FCC ID APYHRO00204

Date of receive May. 27, 2014

Date of Test(s) Jun. 26, 2014

Date of Issue Jul. 03, 2014

Standards:

ANSI C63.19-2011

FCC RULE PART(S): 47 CFR PART 20.19(B)
HAC CATEGORY: M4 (M Category)

In the configuration tested, the EUT complied with the standards specified above.
Remarks:

This report details the results of the testing carried out on one sample, the results contained in this test
report do not relate to other samples of the same product. The manufacturer should ensure that all products in
series production are in conformity with the product sample detailed in this report.

This report may only be reproduced and distributed in full. If the product in this report is used in any
configuration other than that detailed in the report, the manufacturer must ensure the new system complies
with all relevant standards. Any mention of SGS Taiwan Electronics & Communication Laboratory or testing
done by SGS Taiwan Electronics & Communication Laboratory in connection with distribution or use of the
product described in this report must be approved by SGS Taiwan Electronics & Communication Laboratory in
writing.

Signed on behalf of SGS

Engineer Sr. Engineer
Sam Kuo John Yeh
Date: Jul. 03, 2014 Date: Jul. 03, 2014
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Revision Version
Report Number | Revision Description Issue Date
ES/2014/50016 00 Initial Version Jul. 03, 2014

This test report contains a reference to the previous version test report that it
replaces.
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1. Introduction

The purpose of the Hearing Aid Compatibility is to enable measurements of the near electric
fields generated by wireless communication devices in the region controlled for use by a
hearing aid in accordance with ANSI-C63.19-2011

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 fields emitted by a WD to
categorize these emissions for correlation with the RF immunity of a hearing aid.

Hence, the following are measurements made for the WD:
RF E-Field emissions

The measurement plane is parallel to, and 1.5cm in front of, the reference plane.

Applications for certification of equipment operation under part 20, that a manufacturer is
seeking to certify as hearing aid compatible, as set forth in 820.19 of that part, shall include
a statement indication compliance with the test requirements of 820.19 and indicating the
appropriate U-rating for the equipment. The manufacturer of the equipment shall be
responsible for maintaining the test results.
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2. Testing Laboratory

Company Name

SGS Taiwan Ltd. Electronics & Communication Laboratory

Company address

No.134, Wu Kung Road, New Taipei Industrial Park, Wuku District,
New Taipei City, Taiwan

Telephone +886-2-2299-3279
Fax +886-2-2298-0488
Website http://www.tw.sgs.com/

3. Details of Applicant

Applicant Name

SHARP CORPORATION

Applicant Address

22-22, Nagaike-cho, Abeno-ku, CS & Env. Promotion Div. Quality
Compliance Dept. Osaka 545-8522, Japan

4. Description of EUT

EUT Name

Smart Phone

Brand Name

SHARP

Model No.

HR00204

FCC ID

APYHRO00204

MEID

99000527001210

Mode of Operation

X]cbmMA XICDMA EVDO Rev.0/ Rev. A
XLTE DXIWLAN802.11 b/g/n (20M)
XBluetooth

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
[EZERE R - l"“ﬁéﬁi‘:#wf‘»’ iﬁfv,S“—*ﬁEUu;E?;’%%ﬁflﬁ"l?I ’ [ﬁJFijl"‘*fifﬁf[iﬂfﬂf%O e iﬁéfﬁiﬂfi SRIHEERE T fi'ﬁﬂl}]"@m o

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at ww.sgs.com/terms_and_conditions.htm and, for electronic format

documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm .
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client's instructions, if any. The
Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot
be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be

prosecuted to the fullest extent of the law.

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#72* # 1 &

f I

SRRRAHRGF LA | £(886-2) 22993279 f (886-2) 2298-0488 WWW.tW.Sgs.com

Member of SGS Group

Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined

FATMALEFRT 1B 13455



Report No. : ES/2014/50016
Page: 6 of 73

CDMA
CDMA EVDO Rev.0/ Rev. A

Duty Cycle LTE
WLAN 802.11 b/g/n(20M)

R

Bluetooth
CDMA (BCO) 8247  — 84831
CDMA (BC1) 1851.25 —  1908.75
CDMA (BC10) 817.9  — 823.1
TX Frequency Range |LTE FDD Band 25 1850 - 1915
(MH2) LTE FDD Band 26 814 — 849
LTE FDD Band 41 2496 — 2690
WLAN 802.11 b/g/n(20M) 2412 — 2462
Bluetooth 2402 - 2480
CDMA (BCO) 1013 — 777
CDMA (BC1) 25 — 1175
CDMA (BC10) 476 — 684
Channel Number LTE FDD Band 25 26140  — 26590
(ARFCN) LTE FDD Band 26 26740  — 26990
LTE FDD Band 41 39750  — 41490
WLAN 802.11 b/g/n(20M) 1 — 11
Bluetooth 0 - 78
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5. Air Interfaces and Bands

Simultaneous Voice Over Digital
) Band Type C63.19 ]
Air- Interface Transmitter Transport OTT
(MHZ) Transport | tested -
but not tested capability
CDMA(BCO0) No
CDMA CDM (BC1) VO Yes Yes, WiFi or Bluetooth No
CDMA(BC10) No
CDMA(BCO0) Yes
CDMA EVDO -
CDM (BC1) DT NA Yes, WiFi or Bluetooth Yes
Rev.0/ Rev. A
CDMA(BC10) Yes
Band 25 Yes
LTE Band 26 DT NA Yes, WiFi or Bluetooth Yes
Band 41 Yes
WiFi 2450 DT NA Yes, CDMA/LTE Yes
Bluetooth 2450 DT NA Yes, CDMA/LTE No
VO= CMRS Voice Service
DT= Digital Transport

6. Test Environment

Ambient Temperature 21.7° C

Relative Humidity <80 %
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7. Description of test system

7.1 Measurement system Diagram for SPEAG Robotic

Fig.1 The SPEAG Robotic Diagram

The DASY5 system for performing compliance tests consists of the following items:

= A standard high precision 6-axis robot (Staubli RX family) with controller, teach pendant
and software. An arm extension is for accommodating the data acquisition electronics
(DAE).

* E Field probe.

e A data acquisition electronics (DAE) which performs the signal amplification, signal
multiplexing, AD-conversion, offset measurements, mechanical surface detection,
collision detection, etc. The unit is battery powered with standard or rechargeable
batteries. The signal is optically transmitted to the EOC.

e The Electro-optical converter (EOC) performs the conversion between optical and
electrical of the signals for the digital communication to the DAE and for the analog signal
from the optical surface detection. The EOC is connected to the measurement server.

e The function of the measurement server is to perform the time critical tasks such as signal
filtering, control of the robot operation and fast movement interrupts.

A probe alignment unit which improves the (absolute) accuracy of the probe positioning.

e A computer operating Windows 7.

e DASY5 software.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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e Remote control with teach pendant and additional circuitry for robot safety such as
warning lamps, etc.

* The Test Arch phantom.

e The device holder for handheld mobile phones.

« Validation dipole kits allowing to validate the proper functioning of the system.

7.2 E Field Probe

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

Calibration In air from 100 MHz to 3.0 GHz (absolute
accuracy +6.0%, k=2)

Frequency (extended to 20 MHz for MRI), Linearity: +

0.2 dB (100 MHz to 3 GHz)

ER3DV6 E-Field Probe

Directivity

+ 0.2 dB in air (rotation around probe axis)

+ 0.4 dB in air (rotation normal to probe axis)

Dynamic Range

2 V/m to > 1000 V/m; Linearity: £ 0.2 dB

Dimensions

Tip diameter: 8 mm

Distance from probe tip to dipole centers: 2.5 mm

7.3 Test Arch

Description Enables easy and well defined positioning of
the phone and validation dipoles as well as
simple teaching of the robot.

Dimensions length: 370 mm

width: 370 mm
height: 370 mm

Test Arch
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Description

Supports accurate and reliable positioning
of any phone Effect on near field <+/- 0.5
dB

Phone Holder

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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8. Test Procedure

Fig.2 RF emission flow chart
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The following illustrate a typical RF emissions test scan over a wireless communications
device (Indirect method):

1.

Proper operation of the field probe, probe measurement system, other instrumentation,
and the positioning system was confirmed.

WD is positioned in its intended test position, acoustic output point of the device
perpendicular to the field probe.

The WD operation for maximum rated RF output power was configured and confirmed
with the base station simulator, at the test channel and other normal operating
parameters as intended for the test. The battery was ensured to be fully charged before
each test.

The center sub-grid was centered over the center of the acoustic output (also audio
band magnetic output, if applicable). The WD audio output was positioned tangent (as
physically possible) to the measurement plane.

A surface calibration was performed before each setup change to ensure repeatable
spacing and proper maintenance of the measurement plane using the HAC Phantom.
The measurement system measured the field strength at the reference location.
Measurements at 5mm increments in the 5 x 5 cm region were performed and recorded.
A 360° rotation about the azimuth axis at the maximum interpolated position was
measured. For the worst-case condition, the peak reading from this rotation was used in
re-evaluating the HAC category.

The system performed a drift evaluation by measuring the field at the reference
location.

Note.

#. Per KDB 285076 D01 v04 item 10)a, handsets that have the ability to support “concurrent
connections” using simultaneous transmissions shall be independently tested for each air
interface/band given in ANSI C63.19-2011 separately.

At the present time the ANSI C63.19 standard does not provide simultaneous transmission
test procedures.
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9. System Verification

A dipole antenna meeting the requirements given in ANSI C63.19-2011 was placed in the

position normally occupied by the WD.
The length of the dipole was scanned by E-field probes and the maximum values for each

were recorded.

J’I Chopaxt Posverer Boleter. . |
Sigral Drirectiotal
Sreplifier .

Crepverator. . ) coupler. .
| | Fefererc e Dipols . |

PorarerT Tuleter

Feference.

Figure 15,
Setap for Desired Chopanr Ponarer 1o Diipole .

Signal Drirecticeeal

GrereT STor . conapler.,
| Feferetu e Dipole . |

FPowvrer Bleter
Foferaru e ..

Figure 16 .
Setap to Dripeole..

Fig.3 System verification

For E-Field Scan
Frequency Input Measured Target
(MHz) Power(dBm) | Value(V/m) | Value(V/m)

cw 835 20 111.3 111.7 Jun. 26, 2014
cw 1880 20 89.36 92.96 Jun. 26, 2014

Mode Measured Date
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10. Modulation Interference Factor

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

The MIF may be determined using a radiated RF field or a conducted RF signal,

b) Using RF illumination or conducted coupling, apply the specific modulated signal in
question to the measurement system at a level within its confirmed operating dynamic
range.

c) Measure the steady-state rms level at the output of the fast probe or sensor.

d) Measure the steady-state average level at the weighting output.

e) Without changing the square-law detector or weighting system, and using RF
illumination or conducted coupling, substitute for the specific modulated signal a 1 kHz,
80% amplitude modulated carrier at the same frequency and adjust its strength until the
level at the weighting output equals the step d) measurement.

f) Without changing the carrier level from step e), remove the 1 kHz modulation and again
measure the steady-state rms level indicated at the output of the fast probe or sensor.

g) The MIF for the specific modulation characteristic is provided by the ratio of the step f)
measurement to the step ¢) measurement, expressed in dB (20 x log(step f))/step c)).
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Based on the KDB285076 D01, the handset can also use the MIF values predetermined by
the test equipment manufacturer, and the following table lists the MIF values evaluated by
DASY manufacturer (SPEAG), and the test result will be calculated with the MIF parameter

automatically.
SPEAG UID UID Verision Communication sysytem MIF(dB)
10081 CAB (16.01.2014) | CDMA(SO3; RC3; full frame rate) | -19.71
10295 AAB (16.01.2014) |CDMA(SO3; RC1,; 1/8 th frame rate)| 3.26

11. Measured conducted output power

Average
Band Channel power(dBm)
CDMA 1013 23.18
1xRTT
cellular(BCO) 384 23.23
SO3:RC3 777 23.16
CDMA 1013 23.21
1xRTT
cellular(BCO) |— >4 23.24
SO3:RC1 777 23.13
CDMA 25 23.72
1xRTT
PC8(BCD) 600 23.52
SO3:RC3 1175 23.53
CDMA 25 23.75
1xRTT
pC8(BCL) 600 23.57
SO3:RC1 1175 23.58
COMA 476 23.58
1xRTT BC10 560 23.53
SO3;RC3 6384 23.45
COMA 476 23.64
1xRTT BC10 560 23.61
SO3;RC1 684 23.55
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12. Justification of held to ear modes tested

I. Analysis of RF air interface technologies

a. LTE, WiFi and other OTT data services are outside the current definition of a managed
CMRS service and are currently not required to be evaluated.

b. Based on ANSI. C63.19-2011. An RF air interface technology of a device is exempt from
testing when its average antenna input power plus its MIF is <17 dBm for any of its operating
modes. If a device supports multiple RF air interfaces, each RF air interface shall be
evaluated individually.

The MIF plus the worst case average power for all modes are investigated below to
determine the testing requirements for this device.

1. Low power exemption

Air Maximum ANSI C63.19
interference average MIF(dB) Power+MIF 2011_test
power(dB) (dB) required
CDMA
IXRTT 23.72 -19.71 4.01 No
SO3;RC3
CDMA
IXRTT 23.13 3.26 26.39 Yes
SO3;RC1

# We used the predetermined MIF to evaluate the low power exemption.

# Based on ANSI. C63.19 2011, RF emission testing for COMA 1xRTT SO3;RC3 is exempted.
# Based on ANSI. C63.19 2011, CDMA 1xRTT SO3;RC3 that is exempted from testing shall
be rated as M4.
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13. ANSI C63.19-2011 performance and categories

The measurements were performed to ensure compliance to the ANSI C63.19-2011
standard,

Category E-Field Emissions dB(V/m) < 960MHz

M1 50-55

M2 45-50

M3 40-45

M4 <40

Category E-Field Emissions dB(V/m) > 960MHz
M1 40-45
M2 35-40
M3 30-35
M4 <30
WD RF audio interference level categories in logarithmic units
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Manufacturer Device Type [Serial number Dat_e i _Iast Datg ol r_lext
calibration | calibration
Schmid & Partner _
, , E-Field Probe ER3DV6 2306 Nov.29,2013|Nov.28,2014
Engineering AG
. 835/1880 MHz
Schmid & Partner L CD835V3 1052 Mar.25,2014|Mar.24,2015
_ _ System Validation
Engineering AG Dipole CD1880V3 1044 Mar.25,2014|Mar.24,2015
Schmid & Partner| Data acquisition
, . , DAE4 547 Mar.26,2014|Mar.25,2015
Engineering AG Electronics
Schmid & Partner DASY52 Calibration | Calibration
: , Software N/A _ ,
Engineering AG 52.8.8 not required|not required
, ) ) ) Calibration | Calibration
Agilent Dielectric Probe Kit | 85070D |US01440168 ) _
not required|not required
, Dual-directional
Agilent 778D 50313 Aug.28.2013)Aug.27.2014
coupler
Agilent RF Signal Generator| N5181A |MY50141235 |Dec.24,2013[Dec.23,2016
Radio
R&S . CMU200 122498 Jul.17,2013 | Jul.16,2014
Communication Test
Schmid & Partner Calibration | Calibration
: . Test Arch SD HAC PO1 1047 _ :
Engineering AG not required|not required
Agilent Power Meter E4417A |MY51410006 |Oct.25,2013|0ct.24,2015
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15. Summary of Results

E-Field

. Modulation | Conducted (RO Excl Blocks
E-Field Power Interference
. Channel| Interference Power . RESULT per
Emission Factor (dBm) Drift(dB) Level 43122
dB(V/m) T
1013 3.26 23.21 0.13 28.35 M4 124
CDMA (BCO) 384 3.26 23.24 0.04 28.42 M4 123
777 3.26 23.13 -0.00 28.36 M4 236
. Modulation | Conducted AUET Excl Blocks
E-Field Power Interference
. Channel| Interference Power . RESULT per
Emission Factor (dBm) Drift(dB) Level 431292
dB(V/m) T
25 3.26 23.75 -0.00 27.36 M4 789
CDMA (BC1) 600 3.26 23.57 -0.11 26.08 M4 789
1175 3.26 23.58 -0.08 24.97 M4 789
. Modulation | Conducted e Excl Blocks
E-Field Power Interference
. Channel| Interference Power . RESULT per
Emission Factor (dBm) Drift(dB) Level 43122
dB(V/m) T
476 3.26 23.64 -0.04 28.81 M4 123
CDMA (BC10) 560 3.26 23.61 -0.01 28.87 M4 123
684 3.26 23.55 0.01 28.91 M4 123
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16. Measurement Data

Date: 2014/6/26
HAC-E_CDMA(BCO) CH1013
Communication System: CDMA2000, RC1, SO3, 1/8th Rate 25 fr.; Frequency: 824.7 MHz
Medium parameters used: 6 = 0 S/m, & = 1; p = 1000 kg/m?®
Phantom section: RF Section

DASY5 Configuration:
e Probe: ER3DV6 - SN2306; ConvF(1, 1, 1); Calibrated: 2013/11/29;
« Sensor-Surface: (Fix Surface)
e Electronics: DAE4 Sn547; Calibrated: 2014/3/26
e Phantom: HAC Test Arch; ;
o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Device E-Field measurement /E Scan: Interpolated grid: dx=0.5000 mm,
dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 20.67 V/m; Power Drift = 0.13 dB

Applied MIF = 3.26 dB

RF audio interference level = 28.35 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
28.46 dBV/m|29.09 dBV/m|28.82 dBV/m
Grid 4 M4 Grid 5 M4 Grid 6 M4
27.36 dBV/m|28.35 dBV/m|28.26 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
26.13 dBV/m|27.28 dBV/m|27.25 dBV/m

Category Limits for E-Field Emissions < 960MHz Limits for E-Field Emissions > 960MHz

M1 50 dBV/m - 55 dB V/m 40 dBV/m - 45 dB V/m
M2 45 dBV/m - 50 dB V/m 35 dBV/m - 40 dB V/m
M3 40 dBV/m - 45 dB V/m 30 dBV/m - 35 dB V/m
M4 <40 dBV/m <30 dBV/m
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Cursor:
Total = 29.09 dBV/m
E Category: M4
Location: -3, -25, 8.7 mm

dB

0

-1.39

-2.78

-4.18

-h.57

-6.96

0 dB = 28.48 V/m = 29.09 dBV/m
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Date: 2014/6/26
HAC-E_CDMA (BCO) CH384
Communication System: CDMA2000, RC1, SO3, 1/8th Rate 25 fr.; Frequency: 836.52 MHz
Medium parameters used: 6 = 0 S/m, & = 1; p = 1000 kg/m?®
Phantom section: RF Section

DASY5 Configuration:
e Probe: ER3DV6 - SN2306; ConvF(1, 1, 1); Calibrated: 2013/11/29;
o Sensor-Surface: (Fix Surface)
e Electronics: DAE4 Sn547; Calibrated: 2014/3/26
e Phantom: HAC Test Arch; ;
o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Device E-Field measurement /E Scan -: Interpolated grid: dx=0.5000 mm,
dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 21.40 V/m; Power Drift = 0.04 dB

Applied MIF = 3.26 dB

RF audio interference level = 28.42 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
28.53 dBV/m|29.06 dBV/m|28.85 dBV/m
Grid 4 M4 Grid 5 M4 Grid 6 M4
27.48 dBV/m|28.42 dBV/m|28.37 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
26.33 dBV/m|27.53 dBV/m|27.52 dBV/m

Category Limits for E-Field Emissions < 960MHz Limits for E-Field Emissions > 960MHz

M1 50 dBV/m - 55 dB V/m 40 dBV/m - 45 dB V/m
M2 45 dBV/m - 50 dB V/m 35 dBV/m - 40 dB V/m
M3 40 dBV/m - 45 dB V/m 30 dBV/m - 35 dB V/m
M4 <40 dBV/m <30 dBV/m
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Cursor:
Total = 29.06 dBV/m
E Category: M4
Location: -3, -25, 8.7 mm

dB

0

-1.30

-2.61

-3.91

.22

-6.52

0 dB = 28.40 V/m = 29.07 dBV/m
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Date: 2014/6/26
HAC-E_CDMA (BCO) CH777
Communication System: UID 10295 - AAB, CDMA2000, RC1, SO3, 1/8th Rate 25 fr.;
Frequency: 848.31 MHz
Medium parameters used: 6 = 0 S/m, & = 1; p = 1000 kg/m?
Phantom section: RF Section

DASY5 Configuration:
e Probe: ER3DV6 - SN2306; ConvF(1, 1, 1); Calibrated: 2013/11/29;
e Sensor-Surface: (Fix Surface)
e Electronics: DAE4 Sn547; Calibrated: 2014/3/26
e Phantom: HAC Test Arch; ;
o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Device E-Field measurement /E Scan -: Interpolated grid: dx=0.5000 mm,
dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 21.33 V/m; Power Drift = -0.00 dB
Applied MIF = 3.26 dB
RF audio interference level = 28.36 dBV/m
Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
28.18 dBV/m|28.84 dBV/m|28.61 dBV/m
Grid 4 M4 Grid 5 M4 Grid 6 M4
27.3 dBV/m |28.36 dBV/m|28.32 dBV/m
Grid 7 M4 Grid 8 M4 Grid 9 M4
26.39 dBV/m|27.71 dBV/m|27.69 dBV/m

Category Limits for E-Field Emissions < 960MHz Limits for E-Field Emissions > 960MHz

M1 50 dBV/m - 55 dB V/m 40 dBV/m - 45 dB V/m
M2 45 dBV/m - 50 dB V/m 35 dBV/m - 40 dB V/m
M3 40 dBV/m - 45 dB V/m 30 dBV/m - 35 dB V/m
M4 <40 dBV/m <30 dBV/m

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Cursor:
Total = 28.84 dBV/m
E Category: M4
Location: -3.5, -25, 8.7 mm

dB

0

-1.26

-2.52

-3.78

-5.04

-6.30

0 dB = 27.67 V/m = 28.84 dBV/m
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Date: 2014/6/26
HAC-E_CDMA(BC1)_ CH25
Communication System: CDMA2000, RC1, SO3, 1/8th Rate 25 fr.; Frequency: 1851.25 MHz
Medium parameters used: 6 = 0 S/m, & = 1; p = 1000 kg/m?®
Phantom section: RF Section

DASY5 Configuration:
e Probe: ER3DV6 - SN2306; ConvF(1, 1, 1); Calibrated: 2013/11/29;
o Sensor-Surface: (Fix Surface)
e Electronics: DAE4 Sn547; Calibrated: 2014/3/26
e Phantom: HAC Test Arch; ;
o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Device E-Field measurement /E Scan -: Interpolated grid: dx=0.5000 mm,
dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 8.832 V/m; Power Drift = -0.00 dB

Applied MIF = 3.26 dB

RF audio interference level = 27.36 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
23.05 dBV/m|26.38 dBV/m|27.36 dBV/m
Grid 4 M4 Grid 5 M4 Grid 6 M4
21.15 dBV/m|23.89 dBV/m|24.88 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
25.91 dBV/m|27.72 dBV/m|26.1 dBV/m

Category Limits for E-Field Emissions < 960MHz Limits for E-Field Emissions > 960MHz

M1 50 dBV/m - 55 dB V/m 40 dBV/m - 45 dB V/m
M2 45 dBV/m - 50 dB V/m 35 dBV/m - 40 dB V/m
M3 40 dBV/m - 45 dB V/m 30 dBV/m - 35 dB V/m
M4 <40 dBV/m <30 dBV/m
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Cursor:
Total = 27.72 dBV/m
E Category: M4
Location: -4.5, 25, 8.7 mm

dB

0

-2.86

-5.72

-8.59
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-14.31

0 dB = 24.33 V/m = 27.72 dBV/m
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Date: 2014/6/26
HAC-E_CDMA(BC1) CH600
Communication System: UID 10295 - AAB, CDMA2000, RC1, SO3, 1/8th Rate 25 fr.;
Frequency: 1880 MHz
Medium parameters used: 0 = 0 S/m, & = 1; p = 1000 kg/m?
Phantom section: RF Section

DASY5 Configuration:
e Probe: ER3DV6 - SN2306; ConvF(1, 1, 1); Calibrated: 2013/11/29;
e Sensor-Surface: (Fix Surface)
e Electronics: DAE4 Sn547; Calibrated: 2014/3/26
e Phantom: HAC Test Arch; ;
o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Device E-Field measurement /E Scan -: Interpolated grid: dx=0.5000 mm,
dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 6.531 V/m; Power Drift = -0.11 dB
Applied MIF = 3.26 dB
RF audio interference level = 26.08 dBV/m
Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
21.25 dBV/m|26.08 dBV/m|25.71 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
20.68 dBV/m|22.03 dBV/m|23.53 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
25.58 dBV/m|26.09 dBV/m|26.16 dBV/m

Category Limits for E-Field Emissions < 960MHz Limits for E-Field Emissions > 960MHz

M1 50 dBV/m - 55 dB V/m 40 dBV/m - 45 dB V/m
M2 45 dBV/m - 50 dB V/m 35 dBV/m - 40 dB V/m
M3 40 dBV/m - 45 dB V/m 30 dBV/m - 35 dB V/m
M4 <40 dBV/m <30 dBV/m

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Cursor:
Total = 26.16 dBV/m
E Category: M4
Location: -9.5, 25, 8.7 mm

dB

0

-2.68

-5.36

-8.04

-10.72

-13.40

0 dB = 20.32 V/m = 26.16 dBV/m
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Date: 2014/6/26
HAC-E_CDMA (BC1) CH1175
Communication System: CDMA2000, RC1, SO3, 1/8th Rate 25 fr.; Frequency: 1902.75 MHz
Medium parameters used: 6 = 0 S/m, & = 1; p = 1000 kg/m?®
Phantom section: RF Section

DASY5 Configuration:
e Probe: ER3DV6 - SN2306; ConvF(1, 1, 1); Calibrated: 2013/11/29;
o Sensor-Surface: (Fix Surface)
e Electronics: DAE4 Sn547; Calibrated: 2014/3/26
e Phantom: HAC Test Arch; ;
o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Device E-Field measurement /E Scan -: Interpolated grid: dx=0.5000 mm,
dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 6.020 V/m; Power Drift = -0.08 dB

Applied MIF = 3.26 dB

RF audio interference level = 24.97 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
20.72 dBV/m|24.67 dBV/m|24.97 dBV/m
Grid 4 M4 Grid 5 M4 Grid 6 M4
24.41 dBV/m|21.58 dBV/m|22.35 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
26.16 dBV/m|25.69 dBV/m|25.01 dBV/m

Category Limits for E-Field Emissions < 960MHz Limits for E-Field Emissions > 960MHz

M1 50 dBV/m - 55 dB V/m 40 dBV/m - 45 dB V/m
M2 45 dBV/m - 50 dB V/m 35 dBV/m - 40 dB V/m
M3 40 dBV/m - 45 dB V/m 30 dBV/m - 35 dB V/m
M4 <40 dBV/m <30 dBV/m

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FRZEDIE R - S ARSI 1 IR R 190 » HBp At d 2 'fil?{f‘fl:;ffi’ LTI -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at ww.sgs.com/terms_and_conditions.htm and, for electronic format

documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm . Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client's instructions, if any. The
Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot

be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of the law.

No0.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#74* % 7 "% % #74* 2 £ F1 % 7 1 §& 134 5%
SABRBAHRFF AXF | ((886-2) 2299-3279 f (886-2) 2298-0488 WWW.tw.Sgs.com
Member of SGS Group



Report No. : ES/2014/50016
Page : 31 of 73

Cursor:
Total = 26.16 dBV/m
E Category: M4
Location: 25, 10.5, 8.7 mm

dB
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-f.74
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0 dB = 20.33 V/m = 26.16 dBV/m
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Date: 2014/6/26
HAC-E_CDMA (BC10) CH476
Communication System: CDMA2000, RC1, SO3, 1/8th Rate 25 fr.; Frequency: 817.9 MHz
Medium parameters used: 6 = 0 S/m, & = 1; p = 1000 kg/m?®
Phantom section: RF Section

DASY5 Configuration:
e Probe: ER3DV6 - SN2306; ConvF(1, 1, 1); Calibrated: 2013/11/29;
o Sensor-Surface: (Fix Surface)
o Electronics: DAE4 Sn547; Calibrated: 2014/3/26
o Phantom: HAC Test Arch; ;
o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Device E-Field measurement /E Scan -: Interpolated grid: dx=0.5000 mm,
dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 22.61 V/m; Power Drift = -0.04 dB
Applied MIF = 3.26 dB
RF audio interference level = 28.81 dBV/m
Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
28.9dBV/m [29.42 dBV/m|29.24 dBV/m
Grid 4 M4 Grid 5 M4 Grid 6 M4
27.92 dBV/m|28.81 dBV/m|28.74 dBV/m
Grid 7 M4 Grid 8 M4 Grid 9 M4
26.72 dBV/m|27.91 dBV/m|27.86 dBV/m

Category Limits for E-Field Emissions < 960MHz Limits for E-Field Emissions > 960MHz

M1 50 dBV/m - 55 dB V/m 40 dBV/m - 45 dB V/m
M2 45 dBV/m - 50 dB V/m 35 dBV/m - 40 dB V/m
M3 40 dBV/m - 45 dB V/m 30 dBV/m - 35 dB V/m
M4 <40 dBV/m <30 dBV/m
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Cursor:
Total = 29.42 dBV/m
E Category: M4
Location: -1, -25, 8.7 mm
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0 dB = 29.59 V/m = 29.42 dBV/m
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Date: 2014/6/26
HAC-E_CDMA (BC10) CH560
Communication System: CDMA2000, RC1, SO3, 1/8th Rate 25 fr.; Frequency: 820 MHz
Medium parameters used: 6 = 0 S/m, & = 1; p = 1000 kg/m?®
Phantom section: RF Section

DASY5 Configuration:
e Probe: ER3DV6 - SN2306; ConvF(1, 1, 1); Calibrated: 2013/11/29;
o Sensor-Surface: (Fix Surface)
o Electronics: DAE4 Sn547; Calibrated: 2014/3/26
o Phantom: HAC Test Arch; ;
o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Device E-Field measurement /E Scan -: Interpolated grid: dx=0.5000 mm,
dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 22.69 V/m; Power Drift = -0.01 dB
Applied MIF = 3.26 dB
RF audio interference level = 28.87 dBV/m
Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
29.04 dBV/m|29.49 dBV/m|29.34 dBV/m
Grid 4 M4 Grid 5 M4 Grid 6 M4
27.9 dBV/m |28.87 dBV/m|28.72 dBV/m
Grid 7 M4 Grid 8 M4 Grid 9 M4
26.83 dBV/m|27.9 dBV/m |27.84 dBV/m

Category Limits for E-Field Emissions < 960MHz Limits for E-Field Emissions > 960MHz

M1 50 dBV/m - 55 dB V/m 40 dBV/m - 45 dB V/m
M2 45 dBV/m - 50 dB V/m 35 dBV/m - 40 dB V/m
M3 40 dBV/m - 45 dB V/m 30 dBV/m - 35 dB V/m
M4 <40 dBV/m <30 dBV/m
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Cursor:
Total = 29.49 dBV/m
E Category: M4
Location: -3.5, -25, 8.7 mm

dB

0

-1.26

-2.52

-3.78

-5.04

-6.30

0 dB = 29.81 V/m = 29.49 dBV/m
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Date: 2014/6/26
HAC-E_CDMA (BC10) CH684
Communication System: CDMA2000, RC1, SO3, 1/8th Rate 25 fr.; Frequency: 823.1 MHz
Medium parameters used: 6 = 0 S/m, & = 1; p = 1000 kg/m?®
Phantom section: RF Section

DASY5 Configuration:
e Probe: ER3DV6 - SN2306; ConvF(1, 1, 1); Calibrated: 2013/11/29;
o Sensor-Surface: (Fix Surface)
e Electronics: DAE4 Sn547; Calibrated: 2014/3/26
e Phantom: HAC Test Arch; ;
o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Device E-Field measurement /E Scan -: Interpolated grid: dx=0.5000 mm,
dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 22.89 V/m; Power Drift = 0.01 dB

Applied MIF = 3.26 dB

RF audio interference level = 28.91 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
28.99 dBV/m|29.58 dBV/m|29.31 dBV/m
Grid 4 M4 Grid 5 M4 Grid 6 M4
28.06 dBV/m|28.91 dBV/m|28.82 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
26.82 dBV/m|27.98 dBV/m|27.97 dBV/m

Category Limits for E-Field Emissions < 960MHz Limits for E-Field Emissions > 960MHz

M1 50 dBV/m - 55 dB V/m 40 dBV/m - 45 dB V/m
M2 45 dBV/m - 50 dB V/m 35 dBV/m - 40 dB V/m
M3 40 dBV/m - 45 dB V/m 30 dBV/m - 35 dB V/m
M4 <40 dBV/m <30 dBV/m
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Cursor:
Total = 29.58 dBV/m
E Category: M4
Location: -2.5, -25, 8.7 mm

dB

0

-1.28

-2.56

-3.84

512

-6.40

0 dB = 30.14 V/m = 29.58 dBV/m
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17. System Verification

Date: 2014/6/26
Dipole CD835 SN:1052
Communication System: CW; Frequency: 835 MHz
Medium parameters used: 0 = 0 S/m, & = 1; p = 1000 kg/m?
Phantom section: RF Section

DASY5 Configuration:
e Probe: ER3DV6 - SN2306; ConvF(1, 1, 1); Calibrated: 2013/11/29;
e Sensor-Surface: (Fix Surface)
e Electronics: DAE4 Sn547; Calibrated: 2014/3/26
e Phantom: HAC Test Arch;
o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole E-Field measurement: Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm

Reference Value = 124.8 VV/m; Power Drift = 0.05 dB

PMR not calibrated. PMF = 1.000 is applied.

E-field emissions = 111.3 V/m

Near-field category: M4 (AWF O dB)
PMF scaled E-field

Grid1 M4 |Grid2 M4 |Grid 3 M4
101.2V/m|111.1V/m|111.3V/m
Grid 4 M4 |Grid 5 M4  |Grid 6 M4
67.91V/m|67.91 V/m|63.67 V/m

Grid 7 M4 |Grid 8 M4 |Grid 9 M4
120.0 V/m|118.5V/m|104.5V/m
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Cursor:
Total = 120.0 V/m
E Category: M4
Location: 6, 72.5, 9.7 mm

dB

0

-2.0

-4.01

-b.02

-8.02

-10.03

0 dB =120.0 V/m = 41.58 dBV/m
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Date: 2014/6/26

Dipole CD1880_SN:1044

Communication System: CW; Frequency: 1880 MHz

Medium parameters used: 6 = 0 S/m, & = 1; p = 1000 kg/m?®
Phantom section: RF Section

DASY5 Configuration:

Probe: ER3DV6 - SN2306; ConvF(1, 1, 1); Calibrated: 2013/11/29;
Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn547; Calibrated: 2014/3/26

Phantom: HAC Test Arch; Type:

DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole E-Field measurement : Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm

Reference Value = 157.2 V/m; Power Drift = 0.00 dB

PMR not calibrated. PMF = 1.000 is applied.

E-field emissions = 89.36 V/m

Near-field category: M3 (AWF O dB)

PMF scaled E-field

Grid 1 M3  |Grid 2 M3  |Grid 3 M3
85.96 V/m|89.36 V/m|89.20 V/m

Grid 4 M3  |Grid 5 M3 |Grid 6 M3
76.45V/m|76.45V/m|72.24 \VV/m

Grid 7 M3 |Grid 8 M3  |Grid 9 M3
102.1 V/m|102.1 V/m|92.77 V/m

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Cursor:
Total = 102.1 V/m
E Category: M3
Location: 4, 32.5, 9.7 mm

dB

0

-1.03

-2.06

-3.08

-4.11

-h.14

0 dB = 102.1 V/m = 40.18 dBV/m

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FRZERYE R - P éf,i‘:ﬁf}\’ iﬁfé’éﬁﬁﬂa:ﬁﬂ%%ﬁflé'l?ﬁ ’ [ﬁJFijl"‘*fifﬁfll'ﬁf'fﬂ?{‘)O e iﬁéﬁ%: £ N }il?iffli;ffi' * T fi'ﬁ[;fﬁngm o

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at ww.sgs.com/terms_and_conditions.htm and, for electronic format

documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm . Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client's instructions, if any. The
Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot

be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of the law.

No0.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#74* % 7 "% % #74* 2 £ F1 % 7 1 §& 134 5%
cARBRAHERFF DT | 1(886-2) 2299-3279 f (886-2) 2298-0488 Wwww.tw.sgs.com
Member of SGS Group



Report No. : ES/2014/50016
Page : 42 of 73

18. DAE & Probe Calibration Certificate
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Connector angle  information used in DASY system to align probe sensor X to the robat

coordinate system,

Methods Applied and Interpretation of Parameters

DC Voltage Measurement: Calibration Factor assessed for use in DASY ayatam by
comparison with a calibrated instrumant traceabls to national standards, The figure given
corresponds to the full scale range of the volimeter in the respective range.

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

The fallowing parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty,

LC Voltage Measurement Linearity: Verfication of the Linearity at +10% and -10%6 of
the nominal calibration voltage. Influence of offset voltage is included in this
measuremant.

Common mode sensifivify: Influence of a posifive or negative common mode volizge on
the differential measurement,

Channel sgparation: Influence of a voltage on the neighbor channals not subject to an
input voltage.

AD Converter Values with inputs shorfed: Values on the intemal AD convertar
corresponding to zero input voltage

Input Offset Measurement: Oulput voltage and statistical resulis over a large number of
zam vollage measurements.

Input Qifset Current; Typical value for information; Maximum channal input offset
current, not considering the input reslstance.

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

Low Batlary Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal s ganerated.

Power cansurnplion: Typical vabue for information. Supply currents In various operating
modes.
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High Ranga: 1L5E = BApV, full rAnge = -100.,+300 my
Lo Fange: 5B = sinl . full Fange s 1. 43mY
DASY measursmant parameters: Auto Zaro Time: 3 sec; Measuring time; 3 sec
Calibration Factors X ¥ Z ]
High Rangs A04.032 + 0.02% (k=) | 404,058 + 0.02% (k=2) | 404.202 +0.09% (k=2) |
Low Range AB5719 + 1.500% [k=2) | 3.0E202 + 1.60% (k=2) | 297561 + 1.50% (k=2) |

Connector Angle

|?|‘.1rinn:lur Angle io be used in DASY systam

1580° 21 ° |
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Appendix
1. D€ Voltage Linearity
| High Rarge | Reading (v} Difterence (uV) Error (%)
Channel X + Input 156196543 -0U80 -0.00
| Chamnnel X + Input 2000443 415 | ooz |
Channel X - Input 1905768 3.25 | oo
Chamnel ¥ -r It 18DEE4 67 115 0,00
Channel ¥ + Input 18998.43 -1493 .01
Channel ¥ = Input -20001 .87 085 0.0
Channel Z + Input 199857 .48 1.41 0,00
Channel Z + Input 2000410 075 000
Chamnel X - Input A0 63 -2.33 0.0
Low Range Reading {uV) Difterence (L) Error (&)
Channel X + Input 200084 017 0.01 T
Channel ¥ + Input | 201,77 0,85 D42
Channal X = Input 18811 024 0.2
Channel ¥ + Input 200087 0,62 ooz |
Channel ¥ + Input | 20018 -0uEa 0,34
Channel ¥ = Input -198.85 -0.57 044
Channel £ + Input 2000.53 0.21 0,01
| Charinel Z + Input 200.38 <040 -0.20
Channel Z =Input 19862 -0sa 0,28
2. Common mode sensitivity
DASY measuremant paramaters: Auto Zaro Tima: 3 sac; Measuring time: 3 sac
Commaon mode High Range Low Fange
Input Violtage (mV) Aversge Reading (pV) Average Reading (uv)
Channel X S 18,66 17,65
=200 =14 52 -15.78
Channel ¥ 200 <688 743
- 200 .88 4.06
Ghannel Z 200 2093 20,88
- 200 AEAE -2 A2
3. Channel separation
OASY measurnment pararmabers: Aubo fene Time! 3 sec; Measuring ime:; 3 sec
Inpist Valtage (mV) | Channel X (u¥) | Channel ¥ (i¥) | Channal Z {u¥)
Channel X 200 53 212
_Ehinnll ¥ 200 9,67 - a.83
Channel Z 200 f.84 B.75 -
Cerlilicate Mo DAE4-54Y_Marta Page 4 of &

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
[RZEpSE P - 1"“*%?,5’:# i iﬁfliﬁﬁﬂ%ﬁﬂ/’%ﬁf‘léﬁ?ﬁ ’ [ﬁJFﬁl’**%ﬁf:l’El f{ﬂ?’wo e iﬁéﬁ PSR }il?iﬁ'l?‘ﬁ' T Fl'ﬁﬁl’ﬁ'ff?ﬂ o
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for electronic format

documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm . Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client's instructions, if any. The
Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot
be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of the law.

No0.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#74* # 1
t (886-2) 2299-3279 f (886-2) 2298-0488

RERATAMAERTT 1B 13450
Www.tw.sgs.com
Member of SGS Group

ARRPHRG | AT



4. AD-Converter Values with inputs shorted
DASY measuramant paramebers: Auto Zore Teme: 3 sac; Measyring time; 3 sec

Report No. : ES/2014/50016

High Range (LSB) Low Range (LSE)
Channel X 18141 16478
Channel ¥ 16453 18523
Channel Z 15984 1720
5. Input Offset Measurement
OASY measurernant parameters: Auto Zarp Time: 3 sec; Measuring Bme; 3 sac
Inpus 10MEY
Average (V] min. Offset (uV) | max, Offset [uV) Shi, il::]ll‘tlm
Channel X 20 0.79 a5a 0,47
Channel ¥ 0,51 =1.15 .68 0.34
Channel £ -0.87 -1.88 0.1 0.45
6. Input Offset Current
Mominal Input circuitry offset cumand on all channets: <2514
7. Input Resistance (Tysical valuas for smformation)
Zeroing (kORhm) Meaauring (MOtm)
Channeal X 200 204
Channel ¥ 200 200
Channel Z 200 200

8. Low Battery Alarm Voltage (Typical valuas for information)

Page :
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Typical values Alarm Level (VDC)
Supply [+ Vo) +7.9
Supply (- Veo) T8
9. Power Consumption (Typical valuse for informaSan)
Typical valuas Swilched off (mA) | Stand by (mA) | Transmitting (ma)
Supply [+ Voa) +0.01 +5 14
Supply (- Vee) 0.0 -8 | -
Cortificat Moe DAES-547_Mari4 Page § of §
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Calibration Laboratory of L olsg & Schweizerischer Kallbrierdienst
Schmid & Pariner e [ Service seve ditalonnage

Engineering AG et L2 @ = Sorvizio svizzers df traturs
Zeughaussirasses 43, 3004 Zwrich, Switearland ’;{“"ﬁi‘:‘:?“:" ?ﬂmﬁ@ 5 Gwiss Calibralice Ssevice
noorndbed by the Swiss Accredialion Sandca (SA5) Accreditaion o2 SCS 108
The Swies Accroditation Service s one of tho stgnatesion is the EA

gy for iha ition of ealibration cerificates
Glossary:
MORM:, Y.z senaitivily In free spacs
DoP diode comprassion poing
CF crest Echor [1/duly_cycle) of the RF signal
ABCD madulation dependant lineafization paramatens
Palarization ¢ ip rotation anourd probe axis
Polarization & @ rodation around an axis that is In the plans noomial bo probe axis (@ meassuremant cenber),
i, & =0 is nomal ko probe axis

Connector Angle Intormation wsed in DASY system to afgn proba sensor X {o the robot coordinate syatem

Calibration is Performed According to the Following Standards:
a} IEEE Std 13092005,  |EEE Standard for calibration of electromagnetic fiek! sensors and probes, excluding
antennas, from § kHz to 40 GHz", December 2005
B} CTIA Test Plan for Hearing Ald Compatibility, Mgl 2010,

Methods Applied and Interpretation of Parameters:
+  NORMyx,y.z: Azseesed for E-fleld polarization 8 = 0 for XY sensars and 8 = 90 for Z sensor (f < 000 MHz in
TEM-call; f = 1800 MHz: REZ waveguide).
& NORMIx 2 = NORME .2 ° frequency_responss (sea Freguency Response Chart).

= DCPxy2 DCP are numerical linearization parameders aseassed based on the dala of power sweep with CW
signal [no uncertaingy required). DEP does nat depend on frequancy foe medi.

*  PAR:PAR |8 the Peak 1o Average Ratio that is not calibrated but detarmined based on the signal
characlarisics

o Awym Breyz Cupr Deyz VARwpz A B, C, D are numesical linsarization parameters assessed based on
the data of power sweep for apecific modulation signal. The paramelers o not depend on frequency nor
midia, ¥R Iz the maximurm calibralion range expressed in RMS vwoltage across the dicde,

= Spherical isofropy (30 devistion from fseirepy): in & locally homogeneous feld realized wsing an open
wavaguile satup.

« Sensor Offset The sanzor offaet corresponds bo the offsel of vitual measmrement center from the probe tip
[on probe axis). Mo tolerance raquired.

= Connecfor Amgls: The angle i assessed walng the information gained by determining the NORMx (no
uncertainty requined).

Cartificabs Noc ERE-230H_Novi3 Paga 2ol 10
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Probe ER3DV6

SN:2306

Manufactured:  December 17, 2002
Calibrated: November 29, 2013

Calibrated for DASY/EASY Sysiems

{Mote: non-compatible with DASY2 system!)

Certificade Mo ERLZ306_Mowi3 Pege 3 of 10
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DASY/EASY - Parameters of Probe: ER3DV6 - SN:2306

Basic Calibration Parameters
Sensor K Sansor ¥ Sensor T Une (k=2)
Marm (pWim) 1.10 1.12 125 +10.1 %
DCP (mv]" 1012 1008 1035
Modulation Calibration Parameters
uiD Cammunication Sysiem Name A B c o VR Une®
dE | dByuv di m (k=)
[] [ % | oo a0 1.0 000 | 1758 | mv %
W oen [ 1.0 et ]
I a0 1.0 2253
mi- UMTS-FOD (WCDMA) x| 3a7 BEE 184 | 281 | i4ed [ 205%
¥ aaw G55 183 1344
z | a7 G7.3 [ 13,5
10012- | IEEE 802110 WiFi 2.4 GHE (D555, 1 x| 281 GE4 176 | 187 | 45E | =07 %
CAA Mbps]
| 245 65.6 173 135,7
R 60.1 183 1326
10073- | IEEE 80211 WiF 2.4 GHz D555~ % | 1033 BA6 230 | 946 | 1331 | 22 % |
Ak QFD, & Mbps)
¥ | 1018 3.1 226 1227
Z | 1023 684 227 1204
mi- GEM-FDD [TOMA, GREK) H 403 e ano 0.4 T2E | x18%
¥ | 315 74 176 48,7
Y TLE 17.1 148,2
W COMAIED (1XRTT, RLT) X | 440 GE.1 [[T]) 457 | 1351 | #0.T%
¥ | 435 656 | 186 1271
Z | 436 BE.0 13 1223
mm COMAZDN0 [1=RTT, RGH) ET B54 | 1BZ | 587 | 1503 | =0 %
Y| 363 | @654 | 162 R
Z | amn [ = 1208
i0114- | IEEE B0Z11n (HT Greenheld, 13,5 £ | 1024 68,7 224 | B0 | 130E | =27%
CAR Mbps, BRSIK)
¥ | 1020 GRS 218 130,89
Z | 884 GLY 213 1261
10183- |EEE BO2.1%n (HT Greenfiedd, 6.5 Mops, | X 978 883 e &.059 1335 3E%
Tk BFEH) _
i 872 GH.0 T 125.1
Z | B45 663 .4 18.0
LEE!- COMAZON0, RGA, 503, 1/8h Rewe 251, | X [ RE] 735 IEE 12.48 ar.0 8%
¥ | 805 75 0.2 BB
Z | e86 74.9 86 833
The re uncertainty of measurement is stated as the standard uncertainty of measurement
multipled by the coverage factor k=2, which for a normal distribution comesponds 1o a coverage
probability of approximalaly 95%.

TR AR iy Nl miguingd
" Uncertainty bs delemined using ihe mse, davialion fom FAar e pomse appiyng rectangular distiblion and i espreased fof the aquare ol e

Tkl wakac

Certificaie No: ERZ-Z306_Newl3
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ERADVE= SN-2306 Mevember 23, 2013

Dynamic Range f(E-field)

(TEM cell , f = 900 MHz)
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ER30VE- SN:ZI0E Movembar 29, 2013

DASY/EASY - Parameters of Probe: ER3IDVE - SN:2306

Other Probe Parameters

Sengor Arrangament Rectangular |
| Conmestor Angle [*) ) 55
| Mechanical Surfate Deleclion Made T enabled |
| Optical Surface Deluction Mode T disabled |

Probe Owerall Length 337 mm |

Probe Body Diameter 10 mm

Tip Lenglh 10 mm

Tip Diamater 2 mm

Probe Tip to Sensor X Calibration Point 2.5 mm

Probe Tip to Sensor ¥ Callbration Painl 2.5 mm
[ Frobe Tip fo Sensor £ Calioration Point 25 mm
Caplificabs Mo: ER3-2306_Mavid Pags 10 of 10
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19. Uncertainty Budget
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20. System Validation from Original Equipment Supplier
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Calibration Laboratory of SN, hwelznrlacher st
Senrmid & Partner P g :m:.:;::rﬁr:#
Enginggring AG E EOLE P fnrvizio sviznern & taraturs
Zeughaussirasse 43, B0 Zurich, Switzesinnd 1@_‘};‘- Ewiss Calikration Service
"
Accrodited by the Swiss Acordiation Sendicn [S03) Accroditation Mot SCS 108

The Swiss Accrdalion Servics i one of the signataries ba the EA
Mutilaieral Agresment for the recognition of calibration certificates

Referances

[1] ANS-CEL 182007
American Mational Standard for Methods of Measurement of Compatiility between Wireless Communications
Dievices and Hearng Aids.

12 ANS-CER 162011
Amarican Mational Standard, Methods of Measurament of Compatibility batwesn Wireless Communications
Drevices and Hearing Aids.

Methods Applisd and Interpretation of Paramelers:

o Coordinahe System: y-axis s in the direction of e dipole amns. 2-aus |s from the basis of the antenna
{rounbed on the tabke) owands its beed point bebwesn the two dipale ams, =005 is normal 1o the offer 2xes.
In coincidence with the standards [1], the measurament planes (probe sensor cantar) are sslectad o be ata
distenca of 10 mm (15 mm for [2])] above the top metal edge of the dipols arme.

*  Moaswoment Conaitioms: Further details ane available from the hardeopies at the end of the cerificata. All
figures staked In the cartficate are valid at the frequency indicated. The forward power to the dipole connector
Iz set with & calibrated power meter connected and monfoned with &n auxiliary powser meter connected to 3
directional coupler. While the dipole under 1est is connected, the forward power @& adjusted 1o the same level,

= Antevwra Posifoning: The dipole is mounbed on a HAG Test Arch phanbom using the malching dipole
posioner wilh the arms harizonlal and the feeding cable coming from the Toor. The maasurements ans
peHormed in & shelded room with absofens around he Selup to roduse e rellections,
It = werified betare the mourting of the dpole under the Test Arch phantom, that its arms are parfactly in a
ling. It ig irstalled on the HAS dipoke positoner with its ams parallel below the digectrc reference wire and
able ko move elastically in verlical direction wilhoul changing ibs relative position 1o the top center of the Teat
Arch phantom, The verlical distance (o the probe is adjiusted after dipole mounling with a DASYS Suerace
Cheak job. Balore The measurement, the distance balween phantom sedace and probe bp ls verlfied. The
proper mesasursmen distanca is selacted by choosing the matching section ol the HAC Test Arch phantom
with the proper device refarance paint (uppar suriace of the dipole) and the matching grid relenence point (o
of the: probe) considering the probe sensar ofiset, The vertical distance 1© the probe is essentisl lor the
ACCUMACY.

=  Fpad Pomf impedance and Ratuwen Loss: Thesa paramatars are maasurad using a HP 87E3E Vector Metwork
Analyrer, Tha impadance is specified at the 58A connector of tha dipole, The influence of refleclions was

elminating by applying tha averaging function whils moving the dipoks in the air, at least F0cm away from any
obstacles.

» E-fisld diatribution: E field is measurad in the x-y-plane with an isotropic ER3D-fisld prabe with 100 mW
forward powsr ta the antenne fesd point. In accordance with [1] and [2], the scan area is 20mm wide, its
lengih axceeds the dipols arm bength (180 or S0mm). The sensor canter is 10 mm (15 mm for [2]) (in 2) above
the metal top of the dipole arma, Two 30 maxima ara available near the end of the dipole arms, Assuming the
dipoke arme are parfactly in ane line, the everepe of these two mexima (in subgrid 2 and sub<grid 8) is
determined to compensate for any non-peralality 1o the measuremant plane as well s the sensor
dizplacemeant. The E-field vale staled as calibralion value represants the maximum of the interpelaled 30-E-
field, in the plans sbove the dipols surface.

& H-field aéstnbution: H-fiek is maasurad with an isctropic: H-finld proba with 100mW forsard power (o Ehe
antanna fead poind, in tha x-y-plana. The scan aréa and sansor distanca i aquivalant to the E-fald scan. The
rrsgimium of (Fe feld & avafable af the cenber (Subgrid 8) abowe the leed point. The H-lield alee stated as
cafbrafion value represents the maximan of the inberpolated H-field, 10rmm above the dipols sudace al fhe
feed point,

The repored uncertanly of messurernent is slaled as e standard uncertainly of measwrement muliphed by the
coverape lacior k=2, which for a noamnal distibution cormespends te 2 coverage probability ol approximately 85%,

Canificate No; GDESSVE-1052_Mari4 Page 2 of 8
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Measurement Conditions
DWEY systam configuration, as far a8 not given on page 1.

DASY Version ] DASYS vEza T B
Phantorm HAC Tast Arch

Distance Dipole Top = Probe Center 10mm, 15mm

Scan resclution de, @y =5 mm

Frequency 8385 MHz £ 1 MHz |

Inpust power drift < 0.05 dB |

Maximum Field values at 835 MHz

H-fimld 10 mm above dipale surface condhiion interpolated maximum
maui_rnum measuned | 100 MY irput powers 0469 AJ m = B.2 % (k=2)
E-field 10 mm above dipole surface candilian I Interpolated maximum
Maxirnim messured above high and 100 eV input power [

Mawimum messured abova low end 100 mh input power 1554 % /m |
Poreraged medmum above arm 00 W gl power 1643 V/imz 128 Kﬂ;:*t}_]
E-field 15 mm above dipole surface [ corgition Interpolated me:ximum
Manimurn measured above bigh and | 100 mW irput powes IR

Mesdmum measured above low end 100 i Input perwer - 125Yim

Awaraged maximum above am 100 WY NPl power 1071 W mos 12.8 % (k=2)

Cotifcate No: CDE36VE-1052_Man4 PFapadald
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Appendix

Antenna Paramelers

[ Freguency Feturn Loas . Impedance
B00 MHz 16.1 dB A4.4 02 - 135 0
835 MHz 1dB 4890 + 28 j ]
00 MHz . 17.0dB 56,9 (- 137
950 MH: 19.8 dB 457 1+ B3
H60 MHz 14.8 dB 5330+ 1685 [0

3.2 Antenna Design and Handling

The cafbration dipole has a symmetric geometry with a buill-in bwo $iub maiching network, which leads to the
enhanced bandwidth.

The dipole ls built of standard semirigid coaxial cabla. The nbemal malching Foe is open ended. The antenna ks
Ihzretare apen for DO signals.

Da rud ap ply loree 1o dipole amis, &s they are llable to band. The soldered connections near the feedpoind may be
damaged. Aller excessive mechanical strese or ovarhesting, check the impedance characieristics to ansum thal the
irtaermal malching network & not 2lechad.

Afer long tenm use with 40W radiated power, only & slight warming of the dipole near the feedpoint can be measured.

Cortificain Moo CREIEVI- 1052 _Mar!2 Fage 4ol B
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2 AMSIHCE3.19-2011
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Methods Applied and Interpretalion of Paramaters:

«  Coprdinate System: y-axis is in the direction of the dipole arms, z-axis & from ibe basis ol he anbenna
[mounted on the teble) fowards its feed point between the two dipols amis. x-axis is normal o the ather axes,
In colncidence with the standards [1], the measuement plenes (probe sensor center) ane selected to be Bt &
distance of 10 mem (15 men Sar [21) abowe the lop metal edoe of the dipale arms,

v Measurement Condiffons: Further detais are available from Bhe hardooples at the end of the certificate. All
fligures slabed in the codilioate are valid al the frequency indicated. The lorward power o the dipode connectar
& sal with a calibrated power mater connected and monitorad with an suxilisry power mater connectad 1o a
dimctlional coupler, While the dipole under test is commected, 1he forsand power is adjusted 10 1he same level.

«  Aptanna Posiioming: The dipob is mounted on a HAG Test Arch phamtom wsing the matching dipols
positioner with the arms henzenial and the feeding cable coming from the floor, The messuremants ane
performad in a shielded room with absarbers sround the satup 1o raducs the raflactions.

It is verifiad betore the mounting of the dipole under the Test Arch phantom, that its arms ara pardecthy in a
ling. It is installed on the HAG dipols positioner with its arms parallal bslow the disleciric reference wine and
abile to move elastically in verical direction without changing its relative position fo the top center of the Tesl
Arch phantom, The vertical distance to the probe is adjusted after dipole mounting with a DASYE Surface
Check: job. Bafore fhe maasuramant, Bhe distance betwaeen phantom surface and probe lip & verilied. The
proper maasuramsnt distanca is salected by choosing the malching section of the HAC Tesl Asxch phamtam
with the propar device neference point {upper surfaca of tha dipalal and the matching grid referance paint (lip
of tha probe) considering the probe sensor offset. Tha vertical distance 1o the probe is essential Tor the
ACCUTACY.

* Faed Point impedance and Aefum Loss: Thase paramaiers are measured using a HP 8753E Vector Matwork
Analyrer, The impadanca is spacified at tha SMA connector of the dipole, The influence of meflections was
aliminating by applying the avaraging function whila moving the dipole in be air, al st T0om aeway from any
obstaclas.

»  E-fiald distnbution: E field is measured in tha x-y-plane with an isotropic ER3D-field probe with 100 mW
foremard powar o the antenna feed point. In accordance with [1] and [2], the scan area is 20mm wide, s
length excesds the dipole arm length (180 or 90mm). The sensor certar is 10 mm (15 mm for [2]) (in 2) above
b rvetial bogs of the dipoke arms, Two 30 maxema are available rear e end of the dipole arms, Assuming e
dipole arms ane perfectly in one e, the average of these two maxima (n subgrid 2 and subgrid 8) is
determined to compensate for amy non-parallelity to the measurement plane as well as the sensar
displacamant. The E-fiald valus stated as calibralion value représents the maximum of the interpalated 30-E-
fiwld, in tha plna above the dipols suiaca

& H-fiphd gigdebation: H-lield is measuned with an isobropic H-field peobe with 100eW forasnd power (o Ehe
andien na fead gainl, e <-y-plane, The Scan ama and sensar distancs is equivalen o the E-lield scan, The
maxirmum of M eld is available al the center (Subgrid 5) above the eed point, The H-liekd value stated as
calibration vales represents The rmaximum of (he interpalated H-Neld, 10mm above the dipole suface at the
leed patnl.

Tha reported uncerainty of measurement |s stated a8 the standard unceainly of measuremeant multiplied by the
coverage factor k=2, which for a normal distribution cormsponds to a coverage probabilty of approdmately $5%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Verslon NASYS WE2BT
Phantom HAC Test Arch
Distance Dipole Top - Probe Center 10w, 15mm
I Scan resolution d, dy = 5 mm
Frequency ' 1620 MHz + 1 MHz
Input power drift | = 0,05 dB j

Maximum Field values al 1880 MHz

H-field 10 mm above dipole surface aondition interpolated maximum
Mangirmurm rigsgured 100 Y inpus power 0474 AJm = B.2 % [ke2)

I E-tield 10 mm above dipole surface condition Interpolated maximum |
Maximum measured above high end 100 W input powear 14683 m I
Maximum measured above low end 100w inpul powar 1#1.A% m
Avaragad maximum sbovs arm 100 mW input power 1440V / m = 128 % (k=2)
E-field 15 mm abave dipole surlace condition Interpalated maximum
Meximum measurad above high and 100 W Input power B0V m
Maxirmiem messuned above low end 100 W it powess MEVIm
Awareged maximum above anm 100 mW input powear H2.2 VIm 2126 % (k=2)
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Appendix

Antenna Parameters
Fregquency Return Loss Impedance
1730 MHz 23.9dB 48,8 0 + 6.4 02
1680 MHz 18.4 dB 51.5 00+ 10.8
1800 MHz 19,6 dB8 5612+ 880
1950 Mz 28.4 dB 55,062 = 0.7 jir
2000 MHz .7 dB 4250+ 1.4 ji2

3.2 Antenna Deslhgn and Handling

The calibration dipole has a eymmedric geometry with a built-in two stub matehing netwark, which leads 1o the
enhanced bandwidth. ]

The dipoée is uwilt of stendard semingid coaxial cable. The internal maiching line is open ended. The anienna s
therefore apan lor DG signals.

Do not appiy foree bo dipols arms, as they are lable to bend. The solderad connactions near the feedpaint may be
damaged. After mxcessive mechenical stress o overheating, check the impedance charactaristics to ansura that the
internal matching netwad is not atfecled,

After long tarm use with 20W radised powaer, only & slight wanmming of the dipole near the feedpoint can be measuned,
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End of 1° part of report
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