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1.

Description of EQuipment under Test (EUT)

Applicant

HTC Corporation

Applicant Address

No. 23, Xinghua Rd., Taoyuan City, Taoyuan County 330, Taiwan

Manufacturer HTC Corporation

Manufacturer Address No. 23, Xinghua Rd., Taoyuan City, Taoyuan County 330, Taiwan
EUT Type Smartphone

Trade Name HTC

Model Number PH39100

FCCID NM8PH39100

IMIE No 356298040016347

RF Output Power . 1.622W (32.10 dBm) GSM 850

0.813 W (29.10 dBm) PCS 1900

0.230 W (23.61 dBm) WCDMA Band I

0.257 W (24.10 dBm) WCDMA Band V
Tx Frequency : 824.2 - 848.8 MHz (GSM 850)

1850.2 - 1909.8 MHz (PCS 1900)
1852.6 - 1907.4 MHz (WCDMA Band II)
826.6 - 8464 MHz (WCDMA Band V)

Antenna Type . PIFAType

Test Device Production Unit

Device Category . Portable

This wireless portable device has performed Hearing Aid Compatibility (HAC) measurements for the
portable cellular phone. The measurements were performed to ensure compliance to the ANSI
C63.19-2007 standards.

2. Introduction

The A Test Lab Techno Corp. has performed measurements of the maximum potential exposure to the
user of HTC Corporation Trade Name: HTC Model(s) : PH39100. The test procedures, as described in
ANSI C63.19-2007 standard were employed. A description of the product and operating configuration,
detailed summary of the test results, methodology and procedures used in the equipment are included

within this test report.
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3.

Test Equipment List

Manufacturer Name of Equipment Type/Model Serial Number Cellsraiip
Last Cal. Due Date
SPEAG Dosimetric E-Filed Probe ER3DV6R 2256 Aug. 23,2010 | Aug. 23, 2011
SPEAG Dosimetric H-Filed Probe H3DV6 6076 Aug. 23,2010 | Aug. 23, 2011
SPEAG 835 MHz System Validation Kit CD835V3 1017 Jul. 13, 2010 Jul. 13, 2011
SPEAG 1880 MHz System Validation Kit CD1880V3 1036 Jul. 13, 2010 Jul. 13, 2011
SPEAG Data Acquisition Electronics DAE4 541 Jul. 21, 2010 Jul. 21, 2011
SPEAG Device Holder N/A N/A NCR
SPEAG Phantom SAM V4.0 TP-1150 NCR
SPEAG Robot Staubli TX90XL FO7/564ZA1/C/01 NCR
DASY4
SPEAG Software V4.7 Build 80 N/A NCR
SEMCAD X
SPEAG Software V1.8 Build 186 N/A NCR
SPEAG Measurement Server SE UMS 011 AA 1025 NCR
. Wireless Communication
Agilent CMU200 109369 Jul. 29, 2009 Jul. 29, 2011
Test Set
Agilent Spectrum Analyzer(ESA-L) E4408B MY45107753 Jun. 23, 2009 Jun. 23, 2011
R&S Spectrum Analyzer(FSL) FSL6 100410 NCR
Agilent Power Meter E4418B GB40206143 Jun. 19, 20010 | Jun. 19, 2011
Agilent MXG Vector Signal Generator N5182A MY47420962 Jun. 25, 2009 Jun. 25, 2011
R&S Power Sensor 8481H 3318A20779 Jun. 19, 20010 | Jun. 19, 2011
Agilent Dual Directional Coupler 778D 50334 NCR
Mini-Circuits Power Amplifier ZVE-8G D042005 671800514 NCR
Mini-Circuits Power Amplifier ZHL-42W-SMA D111103#5 NCR
Table 1. Test Equipment List
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4. Test Procedure

Figure 1. WD reference and plane for RF emission measurements

The following illustrate a typical RF emissions test scan over a wireless communications device:

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

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

3. 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.

4. 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.

5. A surface calibration was performed before each setup change to ensure repeatable spacing and
proper maintenance of the measurement plane using the HAC Phantom.

6. The measurement system measured the field strength at the reference location.

7. Measurements at 2mm or 5mm increments in the 5 x 5 cm region were performed at a distance 15 mm
from the center point of the probe measurement element to the WD. A 3600 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.

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

9. Steps 1-8 were done for both the E and H-Field measurements.
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5. System Check
5.1 System check parameters

The input signal was an un-modulated continuous wave. The following points were taken into

consideration in performing this check:

®  Average Input Power P = 100mW RMS (20dBm RMS) after adjustment for return loss.

B The test fixture must meet the 2 wavelength separation criterion.

B The proper measurement of the 1 cm probe to dipole separation, which is measured from top surface
of the dipole to the calibration reference point of the sensor, defined by the probe manufacturer is
shown in the following diagram:

E-field probe
Housing

Center point of T

the probe
elements Tem

<

Top surface of dipole

Dipole
arm Center of dipole

5.2 Validation Procedure

Place a dipole antenna meeting the requirements given in ANSI-PC63.19 in the position normally

occupied by the WD. The dipole antenna serves as a known source for an electrical and magnetic output.

Position the E-field and H-field probes so that:

B the probes and their cables are parallel to the coaxial feed of the dipole antenna

B the probe cables and the coaxial feed of the dipole antenna approach the measurement area from
opposite directions; and

B the probes are 10 mm from the surface of the dipole elements.

Scan the length of the dipole with both E-field and H-field probes and record the maximum values for

each. Compare the readings to expected values.
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Figure 2. WD dipole calibration procedure

5.3 lllustrative dipole calculated and measured values

' E-field delta ' '
E-field ) H-field ' H-field delta
Baseband Frequency | calculated E-field (calculated calculated H-field (calculated to
frequencies measured to measured
(MHz) values values measured
(MHz) (Vim) values (V/m) | measured) (A/m) values (A/m) Alm & %)
(V/Im) & % °
790-850 835 187 0.476
806-821 813.5 190 0.481
896-901 898.5 185 0.477
18802000 1880 149 0.456
224.6-236.4 0.5139-0.5226
214.9-232.2 0.4954-0.5164
213.2-220.9 0.5032-0.5005
153.6-149.3 0.4478-0.4035

NOTE 1— Numeric modeling results will vary based on several factors, including the size of the computational area,
boundary conditions selected, grid resolution, accuracy of models for material properties, and other factors. Further,
the results obtained by numeric modeling will vary from measured results based on many additional factors,
including the degree to while the probe perturbs the field, the degree to which the probe averages the field strength
over its dimensions, the linearity of the probe, the differences between the physical dipole and its modeled
representation, and many other factors. Numeric computations provided to the committee showed significant
variability between different results. Accordingly the values provided should be used judiciously and not interpreted
to be absolutely correct. The calculated values provided for dipoles were developed using theoretical numerical
computation.

NOTE 2— Delta % = 100 x (measured peak minus calculated) divided by calculated. Values within + 25% are
acceptable, of which 12% is deviation and 13% is measurement uncertainty. Values independently validated for the
dipole actually used in the measurements should be used, when available.
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5.4 Validation Results

. E-Field
Dipole TS Protocol [fEE PO el er [ pele Results | Deviation Date
(MHz) (mW) (V/m)
(V/m)
SN:1017| 835 cw 100 168.6 177.9 5.52% | May 04, 2011
SN:1036| 1880 cw 100 139.2 149.0 7.04% | May 04, 2011
Table 2. Dipole E-Field Measurement Summary
. H-Field
Dipole HIE) Protocol [BUE POGER NEEE e DpEl Results | Deviation Date
(MHz) (mW) (A/m) (A/m)
SN:1017| 835 cw 100 0.457 0.443 -3.06 % | May 04, 2011
SN:1036( 1880 Ccw 100 0.468 0.449 -4.06 % | May 04, 2011

Table 3. Dipole H-Field Measurement Summary
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6. Probe Modulation Factor

After every probe calibration, the response of the probe to each applicable modulated signal (CDMA,
GSM, WCDMA (UMTS), etc) must be assessed at both 835 MHz, 1880 MHz. The response of the probe
system to a CW field at the frequency(s) of interest is compared to its response to a modulated signal with

equal peak amplitude. For each PMF assessment, a Signal Generator was used to replace the original

CW signal with the desired modulated signal. The PMF results are shown in Table 4. RF Field Probe

Modulation Response was measured with the field probe and associated measurement equipment. The

PMF was measured per ANSI C63.19-2007 using a signal generator as follows:

1. llluminate a dipole with a CW signal at the intended measured frequency.

P o

Fix the probe at a set location relative to the dipole; typically located at the field reference point.
Record the reading of the probe measurement system of the CW signal.
Substitute a modulated signal of the same amplitude, using the same modulation as that used by

the intended WD for the CW signal.

o

Record the reading of the probe measurement system of the modulated signal.

6. The ratio of the CW to modulated signal reading is the probe modulation factor.

7. Spectrum analyzer settings:

Center Frequency: nominal center frequency of channel

Span: zero

Resolution bandwidth >= emission bandwidth

Video bandwidth >= 20 kHz.

Detection: RMS detection.

Trigger: Video or IF trigger, adjusted to give a stable display of the transmission.
Sweep rate: Set to show a complete transmission cycle.

Line max hold may be used temporarily to ease the peak reading.

8. CalculatetheProbeModulationFactorastheratiobetweentheCWmultimeterfieldreadingandthereadin

gfortheapplicablemodulation.l.e., PMF =

ECW

and similar for H.
mod

@ DASY

CW MM

Tunable
Amplifier

WD Signal

Figure 3. Probe Modulation Factor Measurement Diagram
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Formula between PMF and test results

1. HAC test of device and determine the maximum value (M) of grids.

2. Determine the value (P) of PMF according to (M).

3. Find the maximum value (F) from the other data.

R=Px*

Example:

F

E-Field Maximum value (M) = 52, Maximum value (F) = 51.8, PMF (P) = 2.82
R =51.8*2.82=146.076 V/Im

E-Field H-Field
Frequency Probe SN:2256 Probe SN:6076
Protocol - - - -
(MHz) E-Field E-Field H-Field H-Field
(VIm) Modulation Factor | (A/m) Modulation Factor
<47 2.53 <0.14 1.81
47 - 63 2.54 0.14-0.19 2.12
63 - 84 2.54 0.19-0.25 2.37
84 - 112 2.55 0.25-0.34 2.57
112 - 150 2.56 0.34-0.45 2.68
150 - 200 2.56 0.45 - 0.60 2.71
835.0 GSM
200- 266 2.57 0.60 - 0.80 2.64
266 - 355 2.57 0.80 - 1.07 2.49
355 -473 2.58 1.07-1.43 2.26
473 - 631 2.58 143-191 1.98
631 - 841 2.59 191-254 1.67
841 - 1122 2.60 2.54 -3.39 1.36
<47 2.53 <0.14 2.63
47 - 63 2.52 0.14-0.19 2.59
63 - 84 2.51 0.19-0.25 2.54
84 - 112 2.50 0.25-0.34 2.44
112 - 150 2.49 0.34-0.45 2.32
150 - 200 2.48 0.45 - 0.60 2.18
1880.0 GSM
200- 266 2.47 0.60 - 0.80 2.02
266 - 355 2.46 0.80 - 1.07 1.92
355 -473 2.45 1.07-1.43 1.73
473 - 631 2.44 143-191 1.54
631 - 841 2.43 191-254 1.36
841 - 1122 2.42 2.54 -3.39 1.17
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Report Number: 1106FS12-01

Page 10 of 84




E-Field H-Field
Frequency Probe SN:2256 Probe SN:6076
Protocol - - - -
(MHz) E-Field E-Field H-Field H-Field
(V/m) Modulation Factor (A/m) Modulation Factor
<47 1.07 <0.14 0.86
47 - 63 1.04 0.14-0.19 0.86
63 - 84 1.01 0.19-0.25 0.85
84 - 112 0.98 0.25-0.34 0.83
112 - 150 0.95 0.34-0.45 0.81
150 - 200 0.92 0.45 - 0.60 0.78
835.0 WCDMA(UMTS)
200- 266 0.89 0.60 - 0.80 0.75
266 - 355 0.87 0.80 - 1.07 0.72
355 -473 0.84 1.07-1.43 0.68
473 - 631 0.82 143-191 0.64
631 - 841 0.79 191-254 0.61
841 - 1122 0.77 2.54 -3.39 0.56
<47 0.90 <0.14 0.81
47 - 63 0.89 0.14-0.19 0.76
63 - 84 0.89 0.19-0.25 0.71
84 - 112 0.89 0.25-0.34 0.65
112 - 150 0.89 0.34-0.45 0.59
150 - 200 0.89 0.45 - 0.60 0.52
1880.0 WCDMA(UMTS)
200- 266 0.89 0.60 - 0.80 0.46
266 - 355 0.89 0.80 - 1.07 0.39
355 - 473 0.89 1.07-1.43 0.33
473 - 631 0.88 143-191 0.28
631 - 841 0.88 191-254 0.23
841 - 1122 0.88 2.54 -3.39 0.19

Table 4. PMF Measurement Summary

Note: PMF measurements were verified at WD’s power as an input to the dipole.

©2011 A Test Lab Techno Corp.
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7. HAC Testing with RF Transmitters

The phone was tested in all normal configurations for the ear use. A DUT is mounted in the device
holder equivalent as for classic dosimetric measurements. The accoustic output of the DUT shall coincide
with the center point of the area formed by the dielectric wire and the middle bar of the arch’s top frame
The DUT shall be moved vertically upwards until it touches the frame. The fine adjustment is possible by
sliding the complete DUT holder on the yellow base plate of the Test Arch phantom. These test
configurations are tested at the high, middle and low frequency channels of each applicable operating
mode; for example, GSM, WCDMA (UMTS), CDMA and TDMA.

CDMA Devices setup for HAC Measurement.

The signal was setup by creating and maintaining an over the coaxial connection between the DUT and
an R&S CMU200 Wireless Communications Test Set. The CDMA radio is available on CDMA 2000(1X)
and 1S-95. The test equipment was configured to use “all up bits” for RC1 / SO2 on J-STD-008 for CDMA
1900 and TSB-84 for CDMA 800 MHz. The 5cm x 5cm area measurement grid is centered on the
acoustic output of the device. The Test Arch provided by SPEAG is used to position the DUT. The WD
reference plane is parallel to the device and contains the highest point on its contour in the area of the
phone that normally rests against the user's ear. The measurement plane contains the nearest point on
the probe sensor(s) relative to the WD. The pictures of the setup are included in 7.3.

WCDMA Devices setup for HAC Measurement.

The following procedures are applicable to WCDMA handsets operating under 3GPP Release 99 and
Release 5. The default test configuration is to measure HAC with an established radio link between the
DUT and a communication test set using a 12.2 kbps RMC (reference measurement channel) configured
in Test Loop Mode 1. HAC is selectively confirmed for other physical channel configurations (DPCCH &
DPDCH,) according to output power, exposure conditions and device operating capabilities. Both uplink
and downlink should be configured with the same RMC or AMR, when required. Maximum output power
is verified according to 3GPP TS 34.121 and HAC must be measured according to these maximum output
conditions.

©2011 A Test Lab Techno Corp.
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8. Test Results

8.1 HAC E-Field measurement results

Band Rating E-Field
M3 149.6 to 266.1 V/m
GSM 850
M4 < 149.6 VIm
M3 47.3t0 84.1 V/Im
PCS 1900
M4 < 47.3VIm
WCDMA M3 199.5 to 354.8
Band V M4 1005
WCDMA M3 63.1to 112.2
Band Il M4 o3l

Table 5. Emissions Limits

Band Channel Coggvt\jged Meg:/luFred (%rg; Exégljlds cd Fieﬁje?\ll(/m) Rating| Note
(dBm)
128 31.90 2.56 -0.094 2.3.6 128.6 M4
GSM 850 190 32.10 2.56 -0.072 2.3.6 127.7 M4
251 32.00 2.56 -0.169 2.3.6 128.8 M4
512 29.00 2.51 -0.141 2.3.6 48.8 M3
PCS 1900 661 29.10 2.51 -0.047 1.2.3 49.7 M3
810 28.90 2.51 -0.032 1.2.3 56.0 M3
9262 23.61 0.90 0.020 2.3.6 28.7 M4
Végr?d'v:'f‘ 9400 23.60 0.90 -0.009 2.3.6 27.4 M4
9537 23.30 0.90 -0.118 1.2.3 28.3 M4
4132 23.92 1.01 -0.058 2.3.6 56.4 M4
Vé/;:rlijMVA 4180 23.82 1.04 -0.029 2.3.6 59.8 M4
4233 24.10 1.04 -0.233 2.3.6 61.3 M4

Note: HAC E-Field measurement results for the portable cellular telephone at highest possible output
power.

©2011 A Test Lab Techno Corp.
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8.2 HAC H-Field measurement results

Band Rating H-Field
M3 0.45 to 0.80 A/m
GSM 850
M4 < 0.45 A/m
M3 0.14 to 0.25 A/m
PCS 1900
M4 <0.14 A/m
WCDMA M3 0.60 to 1.07
Band V M4 <0.60
WCDMA M3 0.19t0 0.34
Band Il M4 <019

Table 6. Emissions Limits

Band Channel COFTgvl\J/g:ed Meg:/luFred (Ddrg; Exégfg = Fie::;jezl\(/m) Rating | Note
(dBm)
128 31.90 2.57 -0.153 1.4.7 0.207 M4
GSM 850 190 32.10 2.57 -0.098 147 0.198 M4
251 32.00 2.57 -0.044 1.4.7 0.202 M4
512 29.00 2.54 0.025 1.4.7 0.154 M3
PCS 1900 661 29.10 2.54 -0.024 147 0.169 M3
810 28.90 2.54 -0.020 1.2.3 0.190 M3
9262 23.61 0.81 -0.029 1.4.7 0.079 M4
Végr?d'v:f‘ 9400 23.60 0.81 0.005 1.4.7 0.080 M4
9538 23.30 0.81 -0.034 1.2.3 0.080 M4
4132 23.92 0.86 -0.002 147 0.069 M4
Végr%M\'/A‘ 4180 23.82 0.86 -0.019 1.4.7 0.071 M4
4233 24.10 0.86 -0.080 1.4.7 0.075 M4

Note: HAC H-Field measurement results for the portable cellular telephone at highest possible output
power.
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8.3 Description of the Device under Test (DUT)

Range (MHz)

Modes and Bands of WCDMA WCDMA
Operation Eenlesy P 4900 Band V Band I
Modulation Mode GMSK GMSK QPSK QPSK
Duty Cycle 1/8.3 1/8.3 1/1 1/1
Transmitter Frequency | g5, 5 _gagg | 1850.2-1909.8 826.6 - 846.4 1852.6 - 1907.4
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Appendix A - Details of WD signal

GSM 835 MHz

CW Signal

AM80%

GSM Signal

WCDMA Signal
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1880 MHz

CW Signal AM80%

GSM Signal WCDMA Signal
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Appendix B - Validation

Date/Time: 2011/5/4 AM 11:34:01

Test Laboratory: A Test Lab Techno Corp.
HAC_System Performance Check at 835MHz_20110504_E
DUT: Dipole 835 MHz; Type: CD835V3; Serial: CD835V3 - SN:1017

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: 6 = 0 mho/m, &= 1; p = 1000 kg/m3

Phantom section: E Dipole Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

e Probe: ER3DVO6R - SN2256; ConvF(l, 1, 1); Calibrated: 2010/8/23
o Sensor-Surface: (Fix Surface)

o Electronics: DAE4 Sn541; Calibrated: 2010/7/21

o Phantom: HAC Test Arch 4.6; Type: SD HAC P01 BA; Serial: 1038

o Measurement SW: DASY4, V4.7 Build 80;Postprocessing SW: SEMCAD, V1.8 Build 186

E Scan - ER3DV6R - measurement distance from the probe sensor center to CD835 Dipole = 10mm/Hearing Aid

Compatibility Test (41x361x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 177.9 V/m

Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, 354.7 mm

Reference Value = 132.2 V/m; Power Drift = -0.001 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)

Cursor:

Total = 177.9 V/m Peak E-field in V/m

E Category: M4 - - "

Location: 3, 73, 364.7 mm Gridl  |Grid2  |Grid 3
166.0 M4]167.0 M4|154.3 M4

Grid 4 Grid 5 Grid 6

96.7 M4 [97.0 M4 |88.9 M4

Grid 7 Grid 8 Grid 9

177.5 M4|177.9 M4|162.3 M4

dB
0.000

-2.56

52

-7.68

-10.2

-12.8
0dB =177.9V/m
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Date/Time: 2011/5/4 AM 11:50:57

Test Laboratory: A Test Lab Techno Corp.
HAC_System Performance Check at 1880MHz_20110504_E
DUT: Dipole 1880 MHz; Type: CD1880V3; Serial: CD1880V3 - SN:1036

Communication System: CW; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: ¢ = 0 mho/m, & = 1; p = 1000 kg/m3

Phantom section: E Dipole Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

e Probe: ER3DVG6R - SN2256; ConvE(1, 1, 1); Calibrated: 2010/8/23
o Sensor-Surface: (Fix Surface)

o Electronics: DAE4 Sn541; Calibrated: 2010/7/21

e Phantom: HAC Test Arch 4.6; Type: SD HAC P01 BA; Serial: 1038

e Measurement SW: DASY4, V4.7 Build 80;Postprocessing SW: SEMCAD, V1.8 Build 186

E Scan - ER3DV6R - measurement distance from the probe sensor center to CD1880 Dipole = 10mm/Hearing Aid

Compatibility Test (41x181x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 149.0 V/m

Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, 354.7 mm

Reference Value = 148.3 V/m; Power Drift = -0.005 dB

Hearing Aid Near-Field Category: M2 (AWF 0 dB)

Cursor:

Total = 149.0 V/m Peak E-field in V/m

E Category: M2 - - -

Location: 2.5, 32.5, 364.7 mm Grid 1 Grid 2 Grid 3
146.5 M2|146.8 M2|131.2 M2

Grid 4 Grid 5 Grid 6

99.0 M3 |[100.5 M3|94.4 M3

Grid 7 Grid 8 Grid 9

148.5 M2|149.0 M2|136.0 M2

dB
0.000

-1.63

-3.27

-4.90

-b.5b4

-8.17
0dB =149.0V/m
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Date/Time: 2011/5/4 AM 11:17:10

Test Laboratory: A Test Lab Techno Corp.
HAC_System Performance Check at 8335MHz_20110504_H
DUT: Dipole 835 MHz; Type: CD835V3; Serial: CD835V3 - SN:1017

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: 6 =0 mho/m, e = 1;p=1 kg/m3

Phantom section: H Dipole Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

o Probe: H3DV6 - SN6076; ; Calibrated: 2010/8/23
o Sensor-Surface: (Fix Surface)

o Electronics: DAE4 Sn541; Calibrated: 2010/7/21

e Phantom: HAC Test Arch 4.6; Type: SD HAC POl BA; Serial: 1038

e Measurement SW: DASY4, V4.7 Build 80;Postprocessing SW: SEMCAD, V1.8 Build 186

H Scan - H3DV6 - measurement distance from the probe sensor center to CD835 Dipole = 10mm/Hearing Aid
Compatibility Test (41x361x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.443 A/m

Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, 354.7 mm

Reference Value = 0.470 A/m; Power Drift = -0.113 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)

Cursor:

Total = 0.443 A/m Peak H-field in A/m

Location. 1,15, 364.7 mm Grdl = Grd2 [Grids3
0.363 M4[0.387 M4/0.378 M4
Grid 4 Grid 5 Grid 6
0.414 M40.443 M4/0.432 M4
Grid 7 Grid 8 Grid 9
0.368 M4[0.393 M4/0.382 M4

dB

0.000 IE'
-4.44 ‘

-8.88
-13.3 ‘
17.8 |

-22.2

0dB =0.443A/m
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Date/Time: 2011/5/4 PM 12:05:28

Test Laboratory: A Test Lab Techno Corp.
HAC_System Performance Check at 1880MHz_20110504_H
DUT: Dipole 1880 MHz; Type: CD1880V3; Serial: CD1880V3 - SN:1036

Communication System: CW; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: 6 =0 mho/m, e = 1;p=1 kg/m3

Phantom section: H Dipole Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

o Probe: H3DV6 - SN6076; ; Calibrated: 2010/8/23
o Sensor-Surface: (Fix Surface)

o Electronics: DAE4 Sn541; Calibrated: 2010/7/21

e Phantom: HAC Test Arch 4.6; Type: SD HAC P01 BA; Serial: 1038

e Measurement SW: DASY4, V4.7 Build 80;Postprocessing SW: SEMCAD, V1.8 Build 186

H Scan - H3DV6 - measurement distance from the probe sensor center to CD1880 Dipole = 10mm/Hearing Aid
Compatibility Test (41x181x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.449 A/m

Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, 354.7 mm

Reference Value = 0.473 A/m; Power Drift = -0.003 dB

Hearing Aid Near-Field Category: M2 (AWF 0 dB)

Cursor:

Total = 0.449 A/m Peak H-field in A/m

Location. 1. -1, 361.7 mm Grdl = Grd2 [Grid3
0.389 M2(0.414 M20.404 M2
Grid 4 Grid 5 Grid 6
0.421 M2(0.449 M2/0.439 M2
Grid 7 Grid 8 Grid 9
0.382 M2(0.405 M2/0.396 M2

dB
0.000

-3.00

-6.00

-9.00

-12.0

-15.0
0dB =0.449A/m
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Appendix C - HAC distribution plots for E-Field and H-Field

Date/Time: 2011/5/4 PM 04:52:04

Test Laboratory: A Test Lab Techno Corp.
HAC_GSMS850 CH128_E
DUT: PH39100; Type: Smartphone; FCC ID: NM8PH39100

Communication System: GSM850; Frequency: 824.2 MHz;Duty Cycle: 1:8.3
Medium parameters used: 6 = 0 mho/m, &= 1; p = 1000 kg/m3

Phantom section: E Device Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: ER3DV6R - SN2256; ConvF(1, 1, 1); Calibrated: 2010/8/23

Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn541; Calibrated: 2010/7/21

Phantom: HAC Test Arch 4.6; Type: SD HAC P01 BA; Serial: 1038

Measurement SW: DASY4, V4.7 Build 80;Postprocessing SW: SEMCAD, V1.8 Build 186

E Scan - ER3DV6 - measurement distance from the probe sensor center to the Device = 15Smm/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 128.6 V/m

Probe Modulation Factor = 2.56

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 64.1 V/m; Power Drift = -0.094 dB

Hearing Aid Near-Field Category: M4 (AWF -5 dB)

Cursor:
Total = 128.6 V/m Peak E-field in V/m
E Category: M4 - - -
Location: -3, -5.5, 368.7 mm Grid1  [Grid2  (Grid 3
118.0 M4]128.3 M4|124.8 M4
Grid 4 Grid 5 Grid 6
118.3 M4]128.6 M4|125.3 M4
Grid 7 Grid 8 Grid 9
115.5 M4|124.7 M4120.4 M4
dB
0.000
-0.930
-1.86
4 5
-2.79
7 8
-3.72
-4.65

0dB =128.6V/m
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Date/Time: 2011/5/4 PM 05:01:42

Test Laboratory: A Test Lab Techno Corp.
HAC_GSMS850 CH190_E
DUT: PH39100; Type: Smartphone; FCC ID: NM8PH39100

Communication System: GSM850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used: ¢ = 0 mho/m, & = 1; p = 1000 kg/m3

Phantom section: E Device Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

o Probe: ER3DVG6R - SN2256; ConvF(1, 1, 1); Calibrated: 2010/8/23

o Sensor-Surface: (Fix Surface)

o Electronics: DAE4 Sn541; Calibrated: 2010/7/21

e Phantom: HAC Test Arch 4.6; Type: SD HAC POl BA; Serial: 1038

e Measurement SW: DASY4, V4.7 Build 80;Postprocessing SW: SEMCAD, V1.8 Build 186

E Scan - ER3DV6 - measurement distance from the probe sensor center to the Device = 15 mm/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=Smm

Maximum value of peak Total field = 127.7 V/m

Probe Modulation Factor = 2.56

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 63.7 V/m; Power Drift = -0.072 dB

Hearing Aid Near-Field Category: M4 (AWF -5 dB)

Cursor:

Total = 127.7 V/m Peak E-field in V/m

Locatian 3.5, 15, 368.7 mm Grid1  Grid2 [Grid3
117.6 M4|127.2 M4|123.8 M4

Grid 4 Grid 5 Grid 6

118.0 M4|127.7 M4|124.1 M4

Grid 7 Grid 8 Grid 9

114.5 M4|123.6 M4|119.2 M4

dB
0.000

-0.906

-1.81

-2.72

-3.62

-4.53

0dB =127.7V/m
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Date/Time: 2011/5/4 PM 05:11:08

Test Laboratory: A Test Lab Techno Corp.
HAC_GSMS850 CH251_E
DUT: PH39100; Type: Smartphone; FCC ID: NM8PH39100

Communication System: GSM850; Frequency: 848.8 MHz;Duty Cycle: 1:8.3
Medium parameters used: ¢ = 0 mho/m, & = 1; p = 1000 kg/m3

Phantom section: E Device Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

o Probe: ER3DVG6R - SN2256; ConvF(1, 1, 1); Calibrated: 2010/8/23

o Sensor-Surface: (Fix Surface)

o Electronics: DAE4 Sn541; Calibrated: 2010/7/21

e Phantom: HAC Test Arch 4.6; Type: SD HAC POl BA; Serial: 1038

e Measurement SW: DASY4, V4.7 Build 80;Postprocessing SW: SEMCAD, V1.8 Build 186

E Scan - ER3DV6 - measurement distance from the probe sensor center to the Device = 15 mm/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=Smm

Maximum value of peak Total field = 128.8 V/m

Probe Modulation Factor = 2.56

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 64.9 V/m; Power Drift = -0.169 dB

Hearing Aid Near-Field Category: M4 (AWF -5 dB)

Cursor:

Total = 128.8 V/m Peak E-field in V/m

Locatian 3.5, 15, 368.7 mm Grid1  |Grid2 [Grid3
119.8 M4|128.2 M4|124.1 M4

Grid 4 Grid 5 Grid 6

119.4 M4|128.8 M4|125.0 M4

Grid 7 Grid 8 Grid 9

115.9 M4|124.2 M4|119.7 M4

dB
0.000

-0.952

-1.90

-2.86

-3.81

-4.76

0dB =128.8V/m
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Date/Time: 2011/5/4 PM 04:31:56

Test Laboratory: A Test Lab Techno Corp.
HAC_PCS CH512_E
DUT: PH39100; Type: Smartphone; FCC ID: NM8PH39100

Communication System: PCS; Frequency: 1850.2 MHz;Duty Cycle: 1:8.3
Medium parameters used: ¢ = 0 mho/m, & = 1; p = 1000 kg/m3

Phantom section: E Device Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

o Probe: ER3DVG6R - SN2256; ConvF(1, 1, 1); Calibrated: 2010/8/23
o Sensor-Surface: (Fix Surface)

o Electronics: DAE4 Sn541; Calibrated: 2010/7/21

e Phantom: HAC Test Arch 4.6; Type: SD HAC P01 BA; Serial: 1038

e Measurement SW: DASY4, V4.7 Build 80;Postprocessing SW: SEMCAD, V1.8 Build 186

E Scan - ER3DV6 - measurement distance from the probe sensor center to the Device = 15 mm/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 48.8 V/m

Probe Modulation Factor = 2.51

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 14.4 V/m; Power Drift = -0.141 dB

Hearing Aid Near-Field Category: M3 (AWF -5 dB)

Cursor:

Total = 58.7 V/m Peak E-field in V/m

ECa 7
45.6 M4|58.7 M3|58.5 M3
Grid4 |Grid 5 Grid 6
31.5 M4|46.2 M4|47.0 M4
Grid 7 Grid 8 Grid 9
48.8 M3|46.4 M4|38.1 M4

dB
0.000

-2.10

-4.20

-6.30

-8.40

-10.5

0dB =58.7V/m

©2011 A Test Lab Techno Corp.
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Date/Time: 2011/5/4 PM 04:38:55

Test Laboratory: A Test Lab Techno Corp.
HAC_PCS CH661_E
DUT: PH39100; Type: Smartphone; FCC ID: NM8PH39100

Communication System: PCS; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: ¢ = 0 mho/m, & = 1; p = 1000 kg/m3

Phantom section: E Device Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

o Probe: ER3DVG6R - SN2256; ConvF(1, 1, 1); Calibrated: 2010/8/23
o Sensor-Surface: (Fix Surface)

o Electronics: DAE4 Sn541; Calibrated: 2010/7/21

e Phantom: HAC Test Arch 4.6; Type: SD HAC P01 BA; Serial: 1038

e Measurement SW: DASY4, V4.7 Build 80;Postprocessing SW: SEMCAD, V1.8 Build 186

E Scan - ER3DV6 - measurement distance from the probe sensor center to the Device = 15 mm/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 49.7 V/m

Probe Modulation Factor = 2.51

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 12.7 V/m; Power Drift = -0.047 dB

Hearing Aid Near-Field Category: M3 (AWF -5 dB)

Cursor:

Total = 60.3 V/m Peak E-field in V/m

ECa 7
46.8 M4|60.3 M3(60.1 M3
Grid4 |Grid 5 Grid 6
32.1 M4|44.3 M4|45.4 M4
Grid 7 Grid 8 Grid 9
49.7 M3|49.2 M3|41.9 M4

dB
0.000

-2.12

-4.24

-6.36

-8.48

-10.6

0dB =60.3V/m
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Date/Time: 2011/5/4 PM 04:44:47

Test Laboratory: A Test Lab Techno Corp.
HAC_PCS CH810_E
DUT: PH39100; Type: Smartphone; FCC ID: NM8PH39100

Communication System: PCS; Frequency: 1909.8 MHz;Duty Cycle: 1:8.3
Medium parameters used: ¢ = 0 mho/m, & = 1; p = 1000 kg/m3

Phantom section: E Device Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

o Probe: ER3DVG6R - SN2256; ConvF(1, 1, 1); Calibrated: 2010/8/23
o Sensor-Surface: (Fix Surface)

o Electronics: DAE4 Sn541; Calibrated: 2010/7/21

e Phantom: HAC Test Arch 4.6; Type: SD HAC POl BA; Serial: 1038

e Measurement SW: DASY4, V4.7 Build 80;Postprocessing SW: SEMCAD, V1.8 Build 186

E Scan - ER3DV6 - measurement distance from the probe sensor center to the Device = 15 mm/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=Smm

Maximum value of peak Total field = 56.0 V/m

Probe Modulation Factor = 2.51

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 14.3 V/m; Power Drift = -0.032 dB

Hearing Aid Near-Field Category: M3 (AWF -5 dB)

Cursor:

Total = 64.1 V/m Peak E-field in V/m

Location: 5.5, 25,3687 mm Grd1 |Grid2 |Grid3
50.5 M3[64.1 M3|63.1 M3
Grid4 |Grid 5 Grid 6
36.4 M4[45.7 M4|46.3 M4
Grid7  |Grid 8 Grid 9
56.0 M3[55.1 M3|46.3 M4

dB
0.000

-2.26

-4.52

-6.78

-9.04

-11.3

0dB =64.1V/m
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Test Laboratory: A Test Lab Techno Corp.
HAC_WCDMA Band II CH9262_E

DUT: PH39100; Type: Smartphone; FCC ID: NM8PH39100

Communication System: WCDMA Band II; Frequency: 1852.4 MHz;Duty Cycle: 1:1

Medium parameters used: ¢ = 0 mho/m, €= 1; p = 1000 kg/m3

Phantom section: E Device Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: ER3DV6R - SN2256; ConvF(1, 1, 1); Calibrated: 2010/8/23
Sensor-Surface: (Fix Surface)

Phantom: HAC Test Arch 4.6; Type: SD HAC POl BA; Serial: 1038

L]
L]
o Electronics: DAE4 Sn541; Calibrated: 2010/7/21
L]
L]

Measurement SW: DASY4, V4.7 Build 80;Postprocessing SW: SEMCAD, V1.8 Build 186

Date/Time: 2011/5/4 PM 05:57:50

E Scan - ER3DV6 - measurement distance from the probe sensor center to the Device = 15 mm/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=Smm

Maximum value of peak Total field = 28.7 V/m

Probe Modulation Factor = 0.900

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 24.7 V/m; Power Drift = 0.020 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)

Cursor:

Total = 34.8 V/m Peak E-field in V/m

E Category: M4 - -
Location: -6, -25, 368.7 mm Grid 1 Grid 2
26.9 M4|34.8 M4

Grid 3
34.6 M4

Grid 6
27.6 M4

Grid 9
24.3 M4

Grid4 |Grid 5
17.4 M4|27.3 M4
Grid7  |Grid 8
28.7 M4/|28.6 M4

dB

0.000

-2.28

-4,56

-6.64

-9.12

-11.4

0dB =34.8V/m
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Date/Time: 2011/5/4 PM 06:02:58

Test Laboratory: A Test Lab Techno Corp.
HAC_WCDMA Band II CH9400_E
DUT: PH39100; Type: Smartphone; FCC ID: NM8PH39100

Communication System: WCDMA Band II; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: ¢ = 0 mho/m, & = 1; p = 1000 kg/m3

Phantom section: E Device Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

o Probe: ER3DVG6R - SN2256; ConvF(1, 1, 1); Calibrated: 2010/8/23
o Sensor-Surface: (Fix Surface)

o Electronics: DAE4 Sn541; Calibrated: 2010/7/21

e Phantom: HAC Test Arch 4.6; Type: SD HAC POl BA; Serial: 1038

e Measurement SW: DASY4, V4.7 Build 80;Postprocessing SW: SEMCAD, V1.8 Build 186

E Scan - ER3DV6 - measurement distance from the probe sensor center to the Device = 15mm/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=Smm

Maximum value of peak Total field = 27.4 V/m

Probe Modulation Factor = 0.900

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 22.2 V/m; Power Drift = -0.009 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)

Cursor:

Total = 34.3 V/m Peak E-field in V/m

Location: 6,25, 3687 mm Grd1 Grid2 _ |Grid3
26.1 M4[34.3 M4[34.1 M4
Grid4 |Grid 5 Grid 6
16.2 M4[25.6 M4|26.1 M4
Grid7  |Grid 8 Grid 9
27.2 M4[27.4 M4[23.8 M4

dB
0.000

-2.56

512

-7.68

-10.2

-12.8

0dB =34.3V/m
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Date/Time: 2011/5/4 PM 06:16:09

Test Laboratory: A Test Lab Techno Corp.
HAC_WCDMA Band II CH9538_E
DUT: PH39100; Type: Smartphone; FCC ID: NM8PH39100

Communication System: WCDMA Band II; Frequency: 1907.6 MHz;Duty Cycle: 1:1
Medium parameters used: ¢ = 0 mho/m, & = 1; p = 1000 kg/m3

Phantom section: E Device Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

o Probe: ER3DVG6R - SN2256; ConvF(1, 1, 1); Calibrated: 2010/8/23
o Sensor-Surface: (Fix Surface)

o Electronics: DAE4 Sn541; Calibrated: 2010/7/21

e Phantom: HAC Test Arch 4.6; Type: SD HAC POl BA; Serial: 1038

e Measurement SW: DASY4, V4.7 Build 80;Postprocessing SW: SEMCAD, V1.8 Build 186

E Scan - ER3DV6 - measurement distance from the probe sensor center to the Device = 15 mm/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=Smm

Maximum value of peak Total field = 28.3 V/m

Probe Modulation Factor = 0.900

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 19.5 V/m; Power Drift = 0.118 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)

Cursor:

Total = 32.9 V/m Peak E-field in V/m

Location: 6,25, 3687 mm Grd1 |Grid2 _|Grid3
25.6 M4[32.9 M4[32.6 M4
Grid4 |Grid 5 Grid 6
18.5 M4[23.3 M4[23.7 M4
Grid7  |Grid 8 Grid 9
28.3 M4[28.1 M4[23.3 M4

dB
0.000

-2.32

-4.64

-6.96

-9.28

-11.6

0dB =32.9V/m
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Date/Time: 2011/5/4 PM 05:33:13

Test Laboratory: A Test Lab Techno Corp.
HAC_WCDMA Band V CH4132_E
DUT: PH39100; Type: Smartphone; FCC ID: NM8PH39100

Communication System: WCDMA Band V; Frequency: 826.4 MHz;Duty Cycle: 1:1
Medium parameters used: ¢ = 0 mho/m, & = 1; p = 1000 kg/m3

Phantom section: E Device Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

o Probe: ER3DVG6R - SN2256; ConvF(1, 1, 1); Calibrated: 2010/8/23

o Sensor-Surface: (Fix Surface)

o Electronics: DAE4 Sn541; Calibrated: 2010/7/21

e Phantom: HAC Test Arch 4.6; Type: SD HAC POl BA; Serial: 1038

e Measurement SW: DASY4, V4.7 Build 80;Postprocessing SW: SEMCAD, V1.8 Build 186

E Scan - ER3DV6 - measurement distance from the probe sensor center to the Device = 15mm/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=Smm

Maximum value of peak Total field = 56.4 V/m

Probe Modulation Factor = 1.01

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 69.6 V/m; Power Drift = -0.058 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)

Cursor:

Total = 56.4 V/m Peak E-field in V/m

Location: 155, 2.5, 3657 mm Grd1 Grid2 _ |Grid3
51.1 M4[56.0 M4|55.3 M4
Grid4 |Grid 5 Grid 6
52.0 M4[56.4 M4|55.7 M4
Grid7  |Grid 8 Grid 9
50.8 M4[55.4 M4|54.6 M4

dB
0.000

-0.924

-1.85

-2 77

-3.70

-4.62

0dB =56.4V/m
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Test Laboratory: A Test Lab Techno Corp.

HAC_WCDMA Band V CH4183_E

DUT: PH39100; Type: Smartphone; FCC ID: NM8PH39100

Communication System: WCDMA Band V; Frequency: 836.6 MHz;Duty Cycle: 1:1

Medium parameters used: ¢ = 0 mho/m, €= 1; p = 1000 kg/m3

Phantom section: E Device Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: ER3DV6R - SN2256; ConvF(1, 1, 1); Calibrated: 2010/8/23

Sensor-Surface: (Fix Surface)

Phantom: HAC Test Arch 4.6; Type: SD HAC POl BA; Serial: 1038

L]
L]
o Electronics: DAE4 Sn541; Calibrated: 2010/7/21
L]
L]

Measurement SW: DASY4, V4.7 Build 80;Postprocessing SW: SEMCAD, V1.8 Build 186

Date/Time: 2011/5/4 PM 05:44:02

E Scan - ER3DV6 - measurement distance from the probe sensor center to the Device = 15mm/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=Smm

Maximum value of peak Total field = 59.8 V/m

Probe Modulation Factor = 1.04

Device Reference Point: 0.000, 0.000, 353.7 mm
Reference Value = 73.9 V/m; Power Drift = -0.029 dB
Hearing Aid Near-Field Category: M4 (AWF 0 dB)

Cursor:
Total = 59.9 V/m Peak E-field in V/m
E Category: M4 - - -
Location: 0.5, -25, 368.7 mm Grid 1 Grid 2 Grid 3
56.8 M4|59.9 M4(57.5 M4
Grid4 |Grid5 |Grid 6
55.6 M4|59.8 M4(57.5 M4
Grid7 |Grid8 |Grid 9
53.8 M4|57.4 M4(53.9 M4
dB
0.000
-1.02
-2.04
5
-3.06
8
-4.07
-h.09

0dB =59.9V/m
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Date/Time: 2011/5/4 PM 05:50:14

Test Laboratory: A Test Lab Techno Corp.
HAC_WCDMA Band V CH4233_E
DUT: PH39100; Type: Smartphone; FCC ID: NM8PH39100

Communication System: WCDMA Band V; Frequency: 846.6 MHz;Duty Cycle: 1:1
Medium parameters used: ¢ = 0 mho/m, & = 1; p = 1000 kg/m3

Phantom section: E Device Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

o Probe: ER3DVG6R - SN2256; ConvF(1, 1, 1); Calibrated: 2010/8/23

o Sensor-Surface: (Fix Surface)

o Electronics: DAE4 Sn541; Calibrated: 2010/7/21

e Phantom: HAC Test Arch 4.6; Type: SD HAC POl BA; Serial: 1038

e Measurement SW: DASY4, V4.7 Build 80;Postprocessing SW: SEMCAD, V1.8 Build 186

E Scan - ER3DV6 - measurement distance from the probe sensor center to the Device = 15mm/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=Smm

Maximum value of peak Total field = 61.3 V/m

Probe Modulation Factor = 1.04

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 76.9 V/m; Power Drift = -0.233 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)

Cursor:
Total = 61.8 V/m Peak E-field in V/m
E Category: M4 - - -
Location: 0, -20, 368.7 mm Grid 1 Grid 2 Grid 3
58.2 M4|61.8 M4(59.0 M4
Grid4 |Grid5 |Grid 6
57.6 M4|61.3 M4(59.7 M4
Grid7 |Grid8 |Grid 9
55.6 M4|58.3 M4(55.1 M4
dB
0.000
-1.09 :
-2.19
4 5
-3.28
i 8
-4.38
-h.47

0dB =61.8V/m
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Date/Time: 2011/5/4 PM 03:29:53

Test Laboratory: A Test Lab Techno Corp.
HAC_GSMS850 CH128_H
DUT: PH39100; Type: Smartphone; FCC ID: NM8PH39100

Communication System: GSM850; Frequency: 824.2 MHz;Duty Cycle: 1:8.3
Medium parameters used: 6 =0 mho/m, e, =1;p=1 kg/m3

Phantom section: H Device Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

o Probe: H3DV6 - SN6076; ; Calibrated: 2010/8/23
o Sensor-Surface: (Fix Surface)

o Electronics: DAE4 Sn541; Calibrated: 2010/7/21

e Phantom: HAC Test Arch 4.6; Type: SD HAC P01 BA; Serial: 1038

e Measurement SW: DASY4, V4.7 Build 80;Postprocessing SW: SEMCAD, V1.8 Build 186

H Scan - H3DV6 - measurement discance from the probe sensor center to the Device = 15 mm/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.207 A/m

Probe Modulation Factor = 2.57

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 0.057 A/m; Power Drift = -0.153 dB

Hearing Aid Near-Field Category: M4 (AWF -5 dB)

Cursor:

Total = 0.307 A/m Peak H-field in A/m

EOS:ttieogn(:rg.S,l\iI;i 368.7 mm Grid 1 Grid 2 Grid 3
0.307 M4[0.207 M4/0.130 M4
Grid 4 Grid 5 Grid 6
0.264 M40.184 M4/0.114 M4
Grid 7 Grid 8 Grid 9
0.283 M40.192 M4/0.110 M4

dB
0.000

-2.78

-5.56

-6.34

-11.1

-13.9

0dB =0.307A/m
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Date/Time: 2011/5/4 PM 03:39:05

Test Laboratory: A Test Lab Techno Corp.
HAC_GSMS850 CH190_H
DUT: PH39100; Type: Smartphone; FCC ID: NM8PH39100

Communication System: GSM850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used: 6 =0 mho/m, e, =1;p=1 kg/m3

Phantom section: H Device Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

o Probe: H3DV6 - SN6076; ; Calibrated: 2010/8/23
o Sensor-Surface: (Fix Surface)

o Electronics: DAE4 Sn541; Calibrated: 2010/7/21

e Phantom: HAC Test Arch 4.6; Type: SD HAC P01 BA; Serial: 1038

e Measurement SW: DASY4, V4.7 Build 80;Postprocessing SW: SEMCAD, V1.8 Build 186

H Scan - H3DV6 - measurement discance from the probe sensor center to the Device = 15 mm/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.198 A/m

Probe Modulation Factor = 2.57

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 0.053 A/m; Power Drift = -0.098 dB

Hearing Aid Near-Field Category: M4 (AWF -5 dB)

Cursor:

Total = 0.293 A/m Peak H-field in A/m

EOS:ttfoglﬁr%’.S,l\iI;i 368.7 mm Grid 1 Grid 2 Grid 3
0.293 M40.198 M4/0.127 M4
Grid 4 Grid 5 Grid 6
0.250 M40.175 M4/0.109 M4
Grid 7 Grid 8 Grid 9
0.267 M4[0.180 M4/0.101 M4

dB
0.000

-2.90

-5.80

-8.70

-11.6

-14.5

0dB =0.293A/m
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Date/Time: 2011/5/4 PM 03:47:27

Test Laboratory: A Test Lab Techno Corp.
HAC_GSMS850 CH251_H
DUT: PH39100; Type: Smartphone; FCC ID: NM8PH39100

Communication System: GSM850; Frequency: 848.8 MHz;Duty Cycle: 1:8.3
Medium parameters used: 6 =0 mho/m, e, =1;p=1 kg/m3

Phantom section: H Device Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

o Probe: H3DV6 - SN6076; ; Calibrated: 2010/8/23
o Sensor-Surface: (Fix Surface)

o Electronics: DAE4 Sn541; Calibrated: 2010/7/21

e Phantom: HAC Test Arch 4.6; Type: SD HAC P01 BA; Serial: 1038

e Measurement SW: DASY4, V4.7 Build 80;Postprocessing SW: SEMCAD, V1.8 Build 186

H Scan - H3DV6 - measurement discance from the probe sensor center to the Device = 15 mm/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.202 A/m

Probe Modulation Factor = 2.57

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 0.055 A/m; Power Drift = -0.044 dB

Hearing Aid Near-Field Category: M4 (AWF -5 dB)

Cursor:

Total = 0.296 A/m Peak H-field in A/m

EOS:ttfoglﬁr%’.S,l\iI;i 368.7 mm Grid 1 Grid 2 Grid 3
0.296 M4[0.202 M4/0.127 M4
Grid 4 Grid 5 Grid 6
0.256 M4[0.179 M4/0.112 M4
Grid 7 Grid 8 Grid 9
0.273 M40.185 M4/0.106 M4

dB
0.000

-2.84

-5.68

-8.562

-11.4

-14.2

0dB =0.296A/m
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Date/Time: 2011/5/4 PM 04:02:44

Test Laboratory: A Test Lab Techno Corp.
HAC_PCS CH512_H
DUT: PH39100; Type: Smartphone; FCC ID: NM8PH39100

Communication System: PCS; Frequency: 1850.2 MHz;Duty Cycle: 1:8.3
Medium parameters used: 6 =0 mho/m, e, =1;p=1 kg/m3

Phantom section: H Device Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

o Probe: H3DV6 - SN6076; ; Calibrated: 2010/8/23
o Sensor-Surface: (Fix Surface)

o Electronics: DAE4 Sn541; Calibrated: 2010/7/21

e Phantom: HAC Test Arch 4.6; Type: SD HAC P01 BA; Serial: 1038

e Measurement SW: DASY4, V4.7 Build 80;Postprocessing SW: SEMCAD, V1.8 Build 186

H Scan - H3DV6 - measurement discance from the probe sensor center to the Device = 15 mm/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.154 A/m

Probe Modulation Factor = 2.54

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 0.062 A/m; Power Drift = 0.025 dB

Hearing Aid Near-Field Category: M3 (AWF -5 dB)

Cursor:

Total = 0.186 A/m Peak H-field in A/m

Eoszttieogn(:rg;\i[;i 368.7 mm Grid 1 Grid 2 Grid 3
0.186 M30.154 M3(0.127 M4
Grid 4 Grid 5 Grid 6
0.135 M40.149 M3(0.147 M3
Grid 7 Grid 8 Grid 9
0.160 M30.151 M3(0.150 M3

dB
0.000

-1.47

-2.94

-4.40

-h.87¥

-7.34

0dB =0.186A/m
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Date/Time: 2011/5/4 PM 04:09:36

Test Laboratory: A Test Lab Techno Corp.
HAC_PCS CH661_H
DUT: PH39100; Type: Smartphone; FCC ID: NM8PH39100

Communication System: PCS; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: 6 =0 mho/m, e, =1;p=1 kg/m3

Phantom section: H Device Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

o Probe: H3DV6 - SN6076; ; Calibrated: 2010/8/23
o Sensor-Surface: (Fix Surface)

o Electronics: DAE4 Sn541; Calibrated: 2010/7/21

e Phantom: HAC Test Arch 4.6; Type: SD HAC P01 BA; Serial: 1038

e Measurement SW: DASY4, V4.7 Build 80;Postprocessing SW: SEMCAD, V1.8 Build 186

H Scan - H3DV6 - measurement discance from the probe sensor center to the Device = 15 mm/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.169 A/m

Probe Modulation Factor = 2.54

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 0.070 A/m; Power Drift = -0.024 dB

Hearing Aid Near-Field Category: M3 (AWF -5 dB)

Cursor:

Total = 0.184 A/m Peak H-field in A/m

EOS:ttf(;gn(:rg.S,l\iI;S, 368.7 mm Grid 1 Grid 2 Grid 3
0.184 M30.158 M3(0.148 M3
Grid 4 Grid 5 Grid 6
0.144 M30.169 M3(0.169 M3
Grid 7 Grid 8 Grid 9
0.165 M30.169 M3(0.169 M3

dB
0.000

-1.15

-2.30

-3.44

-4.59

-5.74

0dB =0.184A/m
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Date/Time: 2011/5/4 PM 04:15:28

Test Laboratory: A Test Lab Techno Corp.
HAC_PCS CH810_H
DUT: PH39100; Type: Smartphone; FCC ID: NM8PH39100

Communication System: PCS; Frequency: 1909.8 MHz;Duty Cycle: 1:8.3
Medium parameters used: 6 =0 mho/m, e, =1;p=1 kg/m3

Phantom section: H Device Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

o Probe: H3DV6 - SN6076; ; Calibrated: 2010/8/23
o Sensor-Surface: (Fix Surface)

o Electronics: DAE4 Sn541; Calibrated: 2010/7/21

e Phantom: HAC Test Arch 4.6; Type: SD HAC P01 BA; Serial: 1038

e Measurement SW: DASY4, V4.7 Build 80;Postprocessing SW: SEMCAD, V1.8 Build 186

H Scan - H3DV6 - measurement discance from the probe sensor center to the Device = 15 mm/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.190 A/m

Probe Modulation Factor = 2.54

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 0.079 A/m; Power Drift = -0.020 dB

Hearing Aid Near-Field Category: M3 (AWF -5 dB)

Cursor:

Total = 0.197 A/m Peak H-field in A/m

EOS:ttf(;gn(:rg.S,l\iI;S, 368.7 mm Grid 1 Grid 2 Grid 3
0.197 M30.171 M3(0.167 M3
Grid 4 Grid 5 Grid 6
0.159 M3(0.190 M30.190 M3
Grid 7 Grid 8 Grid 9
0.163 M3(0.190 M3(0.190 M3

dB
0.000

-1.05

-2.10

-3.15

-4.20

-5.25

0dB =0.197A/m
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Date/Time: 2011/5/4 PM 07:06:37

Test Laboratory: A Test Lab Techno Corp.
HAC_WCDMA Band II CH9262_H
DUT: PH39100; Type: Smartphone; FCC ID: NM8PH39100

Communication System: WCDMA Band II; Frequency: 1852.4 MHz;Duty Cycle: 1:1
Medium parameters used: 6 =0 mho/m, e = 1;p=1 kg/m3

Phantom section: H Device Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

o Probe: H3DV6 - SN6076; ; Calibrated: 2010/8/23
o Sensor-Surface: (Fix Surface)

o Electronics: DAE4 Sn541; Calibrated: 2010/7/21

e Phantom: HAC Test Arch 4.6; Type: SD HAC POl BA; Serial: 1038

e Measurement SW: DASY4, V4.7 Build 80;Postprocessing SW: SEMCAD, V1.8 Build 186

H Scan - H3DV6 - measurement discance from the probe sensor center to the Device = 15 mm/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=Smm

Maximum value of peak Total field = 0.079 A/m

Probe Modulation Factor = 0.810

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 0.106 A/m; Power Drift = -0.029 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)

Cursor:

Total = 0.088 A/m Peak H-field in A/m

Location. 35,25, 368.7 mm grid I (Grid2  |Grid 3
0.088 M40.074 M4/0.065 M4
Grid 4 Grid 5 Grid 6
0.071 M4[0.078 M4/0.076 M4
Grid 7 Grid 8 Grid 9
0.079 M4[0.079 M4/0.077 M4

dB
0.000

-1.38

-2.76

-4.14

-h.h2

-6.90

0 dB =0.088A/m
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Date/Time: 2011/5/4 PM 07:12:30

Test Laboratory: A Test Lab Techno Corp.
HAC_WCDMA Band II CH9400_H
DUT: PH39100; Type: Smartphone; FCC ID: NM8PH39100

Communication System: WCDMA Band II; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: 6 =0 mho/m, e =1;p=1 kg/m3

Phantom section: H Device Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

o Probe: H3DV6 - SN6076; ; Calibrated: 2010/8/23
o Sensor-Surface: (Fix Surface)

o Electronics: DAE4 Sn541; Calibrated: 2010/7/21

e Phantom: HAC Test Arch 4.6; Type: SD HAC POl BA; Serial: 1038

e Measurement SW: DASY4, V4.7 Build 80;Postprocessing SW: SEMCAD, V1.8 Build 186

H Scan - H3DV6 - measurement discance from the probe sensor center to the Device = 15 mm/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=Smm

Maximum value of peak Total field = 0.080 A/m

Probe Modulation Factor = 0.810

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 0.106 A/m; Power Drift = 0.005 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)

Cursor:

Total = 0.083 A/m Peak H-field in A/m

Location: 35,25, 368.7 mm grid 1 (Grid2  |Grid 3
0.083 M4[0.072 M4/0.067 M4
Grid 4 Grid 5 Grid 6
0.069 M4[0.079 M4/0.077 M4
Grid 7 Grid 8 Grid 9
0.078 M4[0.080 M4/0.078 M4

dB
0.000

-1.20

-2.40

-3.69

-4.79

-5.99

0dB =0.083A/m
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Date/Time: 2011/5/4 PM 07:17:40

Test Laboratory: A Test Lab Techno Corp.
HAC_WCDMA Band II CH9538_H
DUT: PH39100; Type: Smartphone; FCC ID: NM8PH39100

Communication System: WCDMA Band II; Frequency: 1907.6 MHz;Duty Cycle: 1:1
Medium parameters used: 6 =0 mho/m, e =1;p=1 kg/m3

Phantom section: H Device Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

o Probe: H3DV6 - SN6076; ; Calibrated: 2010/8/23
o Sensor-Surface: (Fix Surface)

o Electronics: DAE4 Sn541; Calibrated: 2010/7/21

e Phantom: HAC Test Arch 4.6; Type: SD HAC POl BA; Serial: 1038

e Measurement SW: DASY4, V4.7 Build 80;Postprocessing SW: SEMCAD, V1.8 Build 186

H Scan - H3DV6 - measurement discance from the probe sensor center to the Device = 15 mm/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=Smm

Maximum value of peak Total field = 0.080 A/m

Probe Modulation Factor = 0.810

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 0.105 A/m; Power Drift = -0.034 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)

Cursor:

Total = 0.081 A/m Peak H-field in A/m

Location: 35,25, 368.7 mm grid 1 (Grid2  |Grid 3
0.081 M4[0.073 M4/0.071 M4
Grid 4 Grid 5 Grid 6
0.067 M4[0.080 M4/0.080 M4
Grid 7 Grid 8 Grid 9
0.072 M4[0.080 M4/0.080 M4

dB
0.000

-1.02

-2.03

-3.05

-4.06

-5.08

0dB =0.081A/m
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Date/Time: 2011/5/4 PM 06:46:29

Test Laboratory: A Test Lab Techno Corp.
HAC_WCDMA Band V CH4132_H
DUT: PH39100; Type: Smartphone; FCC ID: NM8PH39100

Communication System: WCDMA Band V; Frequency: 826.4 MHz;Duty Cycle: 1:1
Medium parameters used: 6 =0 mho/m, e, =1;p=1 kg/m3

Phantom section: H Device Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

o Probe: H3DV6 - SN6076; ; Calibrated: 2010/8/23
o Sensor-Surface: (Fix Surface)

o Electronics: DAE4 Sn541; Calibrated: 2010/7/21

e Phantom: HAC Test Arch 4.6; Type: SD HAC P01 BA; Serial: 1038

e Measurement SW: DASY4, V4.7 Build 80;Postprocessing SW: SEMCAD, V1.8 Build 186

H Scan - H3DV6 - measurement discance from the probe sensor center to the Device = 15 mm/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.069 A/m

Probe Modulation Factor = 0.860

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 0.058 A/m; Power Drift = -0.002 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)

Cursor:

Total = 0.100 A/m Peak H-field in A/m

EOS:ttfogn(:rg.S,l\iI;i 368.7 mm Grid 1 Grid 2 Grid 3
0.100 M4[0.069 M4/0.043 M4
Grid 4 Grid 5 Grid 6
0.086 M4[0.062 M4/0.039 M4
Grid 7 Grid 8 Grid 9
0.096 M4[0.068 M4/0.039 M4

dB
0.000

-2.74

-5.48

-8.22

-11.0

-13.7

0dB =0.100A/m
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Date/Time: 2011/5/4 PM 06:54:26

Test Laboratory: A Test Lab Techno Corp.
HAC_WCDMA Band V CH4183_H
DUT: PH39100; Type: Smartphone; FCC ID: NM8PH39100

Communication System: WCDMA Band V; Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used: 6 =0 mho/m, e, =1;p=1 kg/m3

Phantom section: H Device Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

o Probe: H3DV6 - SN6076; ; Calibrated: 2010/8/23
o Sensor-Surface: (Fix Surface)

o Electronics: DAE4 Sn541; Calibrated: 2010/7/21

e Phantom: HAC Test Arch 4.6; Type: SD HAC P01 BA; Serial: 1038

e Measurement SW: DASY4, V4.7 Build 80;Postprocessing SW: SEMCAD, V1.8 Build 186

H Scan - H3DV6 - measurement discance from the probe sensor center to the Device = 15 mm/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.071 A/m

Probe Modulation Factor = 0.860

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 0.056 A/m; Power Drift = -0.019 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)

Cursor:

Total = 0.102 A/m Peak H-field in A/m

EOS:ttfogn(:rg.S,l\iI;i 368.7 mm Grid 1 Grid 2 Grid 3
0.102 M4[0.071 M4/0.044 M4
Grid 4 Grid 5 Grid 6
0.087 M4[0.062 M4/0.039 M4
Grid 7 Grid 8 Grid 9
0.093 M4[0.067 M4/0.040 M4

dB
0.000

-2.80

-5.60

-6.40

-11.2

-14.0

0dB =0.102A/m
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Date/Time: 2011/5/4 PM 06:59:49

Test Laboratory: A Test Lab Techno Corp.
HAC_WCDMA Band V CH4233_H
DUT: PH39100; Type: Smartphone; FCC ID: NM8PH39100

Communication System: WCDMA Band V; Frequency: 846.6 MHz;Duty Cycle: 1:1
Medium parameters used: 6 =0 mho/m, e, =1;p=1 kg/m3

Phantom section: H Device Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

o Probe: H3DV6 - SN6076; ; Calibrated: 2010/8/23
o Sensor-Surface: (Fix Surface)

o Electronics: DAE4 Sn541; Calibrated: 2010/7/21

e Phantom: HAC Test Arch 4.6; Type: SD HAC P01 BA; Serial: 1038

e Measurement SW: DASY4, V4.7 Build 80;Postprocessing SW: SEMCAD, V1.8 Build 186

H Scan - H3DV6 - measurement discance from the probe sensor center to the Device = 15 mm/Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.075 A/m

Probe Modulation Factor = 0.860

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 0.060 A/m; Power Drift = -0.080 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)

Cursor:

Total =0.115 A/m Peak H-field in A/m

EOS:ttf(;gn(:rg.S,l\iI;i 368.7 mm Grid 1 Grid 2 Grid 3
0.115 M4[0.075 M4/0.046 M4
Grid 4 Grid 5 Grid 6
0.098 M4[0.066 M4/0.041 M4
Grid 7 Grid 8 Grid 9
0.107 M4[0.073 M4/0.043 M4

dB
0.000

-2.84

-5.68

-8.562

-11.4

-14.2

0dB =0.115A/m

©2011 A Test Lab Techno Corp.

Report Number: 1106FS12-01 Page 45 of 84



Appendix D - Calibration

All of the instruments Calibration information are listed below.

Dipole _ CD835V3 SN:1017 Calibration No.CD835V3-1017_Jul10
Dipole _ CD1880V3 SN:1036 Calibration No.CD1880V3-1036_Jul10
Probe _ ER3DV6R SN: 2256 Calibration No. ER3-2256_Aug10
Probe _ H3DV6 SN: 6076 Calibration No. H3-6076_ Aug10

DAE _ DAE4 SN:541 Calibration No.DAE4-541_ Jull10
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Calibration Laboratory of Schwelzerischor Kallbrierdienst
Schmid & Pariner Service suisse d étalonnage
Engineering AG Servizio svizzero di taraturs
Zoughausstrasse 43, B004 Zurich, Switzerland Swiss Calibration Service
Accredited by the Swiss Accreditation Service (SA%) Accreditation No.; SCS 108

The Bwiss Accreditation Service is one of the signatories to the EA
Multitnteral Agreement far the recognition of calibration corilicates

References

[1] ANSI-CE32.19-2006
American National Standard for Methods of Measurement of Compatibility between Wireless
Communications Devices and Hearing Alds.

[2]  ANSI-C63.19-2007
Amarican National Standard for Methods of Measurement of Compatibility between Wirelass
Communications Devices and Hearing Aids,

Methods Applied and Interpretation of Parameters:

+ Coordinale System: y-axis ks in the direction of the dipole arms. z-axis is from the basis of the antenna
(mounted on the table) towards |t leed point betwean the two dipole ams. x-axis is normal to the other
axes. In coincidence with the standards [1, 2], the measurement planes (probe sensor centar) are
salacted fo be at a distance of 10 mm above the 1op edge of the dipole arms.

«  Measurement Conditions: Further detalls are avallable from the hardeopies al the end of the cerificate.
All figures stated in the cerificate are valid at the frequency Indicated. The lorward power 1a the dipole
connector i3 sal with a calibrated power meter connected and monftored with an auxiliary power mater
cannected lo a directional coupler. While the dipole under test is connected, the forward power is
adjusted to the same level,

* Anfenna Positioning: The dipale is mountad on a HAC Test Arch phantom using the matching dipole
positioner with the arms horizontal and the leeding cable coming from the floor. The measurements
ara parformed in a shielded room with absorbers around the setup to reduce the reflections.

It is verified bafore the mounting of the dipole under the Test Arch phantom, that its arms are perlectly
in & line, It is installed on the HAC dipole positioner with its arms parallel below the dislectric relerence
wire and able 1o move elastically in vertical direction without changing its retative position to the top
cemer of the Test Arch phantom. The vertical distance to the probe is adjusted after dipole mounting
with a DASYS Surface Check job. Belore the measurement, the distance between phantom surface and
proba tip s verified, The proper measuremant distance ks selected by choosing the matching section of
the HAC Test Arch phantom with the proper device reference point (upper surface ol the dipole) and the
maltching grid reference poind (tip of the probe} considering the probe sensor olfsat, The vertical
distance to the probe is essential for the accuracy.

=  Feed Point Impedance and Refurn Loss: These parameters are measured using a HP B753E Veclor
Metwork Analyzer. The impedance is specilied at the SMA connector of the dipofe. The inlluence of
rellections was eliminating by applying the averaging function while maving the dipcle in the alr, at least
Thcm away from any cbstacies.

= E-fisid distribution; E field is measured in the x-y-plane with an Isotropic ER30-field probe wilh 100 mW
lorward power ta the antenna feed point. In accordance with [1, 2], the scan area is 20mm wide, its
length exceeds the dipole arm length (180 or S0mm), The sensor center is 10 mm (in z) above the lop
of the dipole arms. Two 30 maxima are available near the end of the dipele arms. Assuming the dipols
arms arg parfecily in one line, the average of these two maxima (in subgrid 2 and subgrid 8) Is
determined to compensate for any non-parallelity to the measuremant plane as weall as the sensar
displacement. Tha E-field value staled as calibration value represants the maximum of the interpolated
3A0D-E-field, 10mm above the dipale surlace.

= H-figld distribution: H-fied is measured with an isotropic H-lield probe with 100mW forward power to the
antenna feed point, in the x-y-plane. The scan area and sensor distance is eguivalent to the E-fisld
scan. The maximum of the fiald is available at the center (subgrid 5) above the feed poinl. The H-lald
value stated as calibration value represents the maximum of the interpolated H-field, 10mm above the
dipole surface at the feed poinl,
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1 Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Verslon DASYS V52.2 BO
DASY PP Version SEMCAD X V142 B2
Phantom HAC Test Arch S0 HAC P01 BA, #1070
Distance Dipole Top - Probe
Center 10 mm
Scan resolution dx, dy =5 mm area = 20 x 180 mm
Frequency 835 MHz = 1 MHz
Forward power at dipole B
i tor 20.0 dBm = 100mW
Input power drift < 0,05 dB
2 Maximum Field values
H-field 10 mm above dipole surface condition Interpolated maximum
Maximurm measured 100 mW forward power 0.457 Afm
Uncertainty for H-fiekd measurement; 8.2% (k=2)
E-field 10 mm above dipole surface condition Interpolated maximum
Maximum measured above high end- 100 mW forward power 168.6 Vim
Maximum measured above low end 100 mW forward power 155.7 Wim
Averaged maximum above anm 100 mW forward power 162.2 Vim
Uncertainty for E-field measuremant; 12.8% (k=2)
3 Appendix
3.1 Antenna Parameters
Frequency Return Loss Impedance
BOD MHz 16.2 dB {423 =]12.1 ) Ohm
B35 MHz 28.6 dB { 50.2 + 3.7 ) Ohm
800 MHz 17.7 dB { 56.1 = |12.6 ) Ohm
950 MHz 20.8 dB {455 + [7.5 ) Ohm
960 MHz 156.5 dB (51.3 +]17.2 ) Ohm

3.2 Antenna Design and Handling

The calibration dipole has a symmetric geometry with a built-in two stub malching network, which laads 1o the
enhanced bandwidth,

The dipole is buill of standard semirigid coaxial cable. Tha internal matching line is open ended. The anlenna Is
therefore open for DG signals.

Da not apply force to dipole arms, as they are lable 1o bend. The soldered conneclions near the leedpoint may
be damaged. Aftar excessive mechanical stress or overheating, check the impedance characteristics to ensure
that the internal matching network is not affected.

After long term use with 40W radiated power, anly a slight warming of the dipole near the feedpoint can be
measured.
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Methods Applied and Interpretation of Parameters;

*  Coordingle Systam: y-axis is In the direction of the dipole arms. z-axis is from the basis of the antenna
(mounted on the lable) towards its leed point between the two dipole arms. x-axis is normal to the other
axes, In coincidence with the standards [1], the measurement planas (probe sensor center) are
selected to be at a distance of 10 mm above the top edge of tha dipole arms.

«  Measurement Condiions: Further details are available from the hardeopies al the end of the cenificate.
All tigures stated in the certificate are valid a1 the frequency indicated. The lorward power to the dipale
cennector is set with a calibrated power meter connected and monitored with an auxillary power meter
connected o a directional coupler. While the dipole under test is connected, the forward power is
adjusted o the same lavel.

«  Anfenna Positioning: The dipole s mounted on a HAC Test Arch phantom using the matching dipole
positioner with the arms horizontal and the feeding cable coming from the floor. The measuremeants
are parformed In a shislded room with absorbers around the setup to reduce the reflections.

It is verified before the mounting of the dipole under the Test Arch phantom, that its arms are pardectly
ina line. It is installed on the HAC dipale positioner with its arms paraliel below the dislactric reference
wirg and able to move alastically in vertical direction without changing its relative position to the fop
center of the Test Arch phamom, The vertical distance 1o the probe is adjusted after dipole mounting
with a DASYS Surface Check job. Before the measurement, the distance batwesn phantom surface and
prabe tip is verified. The proper measuremant distance is selected by choasing the matching section of
the HAC Test Arch phantom with the proper device reference point (upper surface of the dipola) and the
matching grid referance point (tip of the probe) considering the probe sensor offsat. The vertical
distance fo the probe is essential for the accuracy,

+ Fead Point Impedance and Relurn Loss: These parameters are measurad using a HP 8753E Vectar
MNetwork Analyzer. The impedance is specified at the SMA connector of the dipole. The influence of
reflections was eliminating by applying the averaging function while maving the dipole in the air, al least
T0cm away from any obsiacles.

s E- field distribution: E field is measured in the x-y-plane with an isolropic ER3D-fiald probe with 100 mw
forward power 1o the antenna feed paint. In accordance with [1], the scan area is 20mm wida, its length
axceads fhe dipole arm length (180 or 30mm). The sensor center is 10 mm (in z) abova thi top of the
dipole arms. Two 30 maxima are available near the end of the dipole arms. Assuming the dipole arms
are perfectly in one line, the average of these two maxima (in subgrid 2 and subgrid &) is determined to
compensate for any non-parallelity to the measurament plane as well as the sensor displacement. The
E-field value stated as calibration value represents the maximum of the interpolated 30-E-figld, 10mm
above the dipole surlace.

»  H-figld distribution: H-lield is measured with an isotropic H-field probe with 100mW forward power to the
antenna feed point, in the x-y-plana. Tha scan area and sensor distance is equivalent to the E-field
scan. The maximum of the field is available at the center (subgrid 5) above the feed point, The H-field
value stated as calibration value represents the maximum of the interpolated H-field, 10mm above the
dipole surlace al the feed point.
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1. Measurement Conditions
DASY systam canfiguration, as far as nol given on page 1.

DASY Version DASYS V52,2 BO

DASY PP Version SEMCAD X V14.2 B2
Phantom HAC Tast Arch SD HAC PD1 BA, #1070
Distance Dipole Top - Probe Center 10 mm

Scan resolution dx, dy =5 mm area = 20 x 30 mm
Fraquency 1880 MHz + 1 MHz

Forward power at dipole connector 20.0 dBm = 100mW

Input power drift < 0.05 dB

2. Maximum Field values

H-field 10 mm above dipole surface condition Interpolated maximum

Maximum measurad 100 mWW forward power 0.468 Afm

Uncerainty for H-field measurement: 8.2% (k=2)

E-field 10 mm above dipole surface condition Interpolated maximum
Maximum measured above high and 100 mW forward power 139.2 Vim
Maximum measured above low end 100 mW forward power 136.7 Vim
Averaged maximum above arm 100 mW forward powar 138.0 Vim
Uncertainty lor E-lield measuremant: 12,83 (k=2)

3. Appendix

3.1 Antenna Parameters
Frequency Return Loss Impedance
1710 MHz 19,6 dB { 50.2 +]10.6 ) Ohm
1880 MHz 224 dB {52.1 +j7.5 ) Ohm
1900 MHz 22.8 dB { 54.1 + j6.3 ) Ohm
1850 MHz 31.1dB { 52.7 = 1.0 ) Ohm
2000 MHz 20.2 dB {41.3 + j2.0 ) Ohm

3.2 Antenna Design and Handling

The calibration dipole has a symmetric geomatry with a bulit-in two stub malching network, which leads o tha
enhanced bandwidth.

The dipale is bullt of standard semirigid coaxial cable. The intemal malching line is open ended. The amenna is
therafore open for DC signals,

Do not apply force to dipole arms, as thay are [Eble to band. The soldered connections near the leedpaoint may
be damaged. Alter excessive mechanical stress or gverheating, check the impedance characteristics to ensure
that the internal matching network is not affected.

After long term use with 40W radiated power, only a slight warming of the dipale near the leadpaint can be
measurad,

Codificate No: CO1880V3-1036_Jul10 Page 3ol &

©2011 A Test Lab Techno Corp.

Report Number: 1106FS12-01

Page 55 of 84



©2011 A Test Lab Techno Corp.

Report Number: 1106FS12-01 Page 56 of 84



©2011 A Test Lab Techno Corp.

Report Number: 1106FS12-01 Page 57 of 84



©2011 A Test Lab Techno Corp.

Report Number: 1106FS12-01 Page 58 of 84



©2011 A Test Lab Techno Corp.

Report Number: 1106FS12-01 Page 59 of 84



©2011 A Test Lab Techno Corp.

Report Number: 1106FS12-01 Page 60 of 84



©2011 A Test Lab Techno Corp.

Report Number: 1106FS12-01 Page 61 of 84



©2011 A Test Lab Techno Corp.

Report Number: 1106FS12-01 Page 62 of 84



©2011 A Test Lab Techno Corp.

Report Number: 1106FS12-01 Page 63 of 84



©2011 A Test Lab Techno Corp.

Report Number: 1106FS12-01 Page 64 of 84



©2011 A Test Lab Techno Corp.

Report Number: 1106FS12-01 Page 65 of 84



©2011 A Test Lab Techno Corp.

Report Number: 1106FS12-01 Page 66 of 84



©2011 A Test Lab Techno Corp.

Report Number: 1106FS12-01 Page 67 of 84



©2011 A Test Lab Techno Corp.

Report Number: 1106FS12-01 Page 68 of 84



©2011 A Test Lab Techno Corp.

Report Number: 1106FS12-01 Page 69 of 84



©2011 A Test Lab Techno Corp.

Report Number: 1106FS12-01 Page 70 of 84



©2011 A Test Lab Techno Corp.

Report Number: 1106FS12-01 Page 71 of 84



©2011 A Test Lab Techno Corp.

Report Number: 1106FS12-01 Page 72 of 84



©2011 A Test Lab Techno Corp.

Report Number: 1106FS12-01 Page 73 of 84



©2011 A Test Lab Techno Corp.

Report Number: 1106FS12-01 Page 74 of 84



©2011 A Test Lab Techno Corp.

Report Number: 1106FS12-01 Page 75 of 84



©2011 A Test Lab Techno Corp.

Report Number: 1106FS12-01 Page 76 of 84



©2011 A Test Lab Techno Corp.

Report Number: 1106FS12-01 Page 77 of 84



©2011 A Test Lab Techno Corp.

Report Number: 1106FS12-01 Page 78 of 84



©2011 A Test Lab Techno Corp.

Report Number: 1106FS12-01 Page 79 of 84



Schwelrerischer Kalibrierdienst
Sorvice suisse d'étalonnage
Servizio svizzero di taratura
Swiss Callbration Service

Calibration Laboratory of
Schmid & Pariner

Engineearing AG
Zeughaussirasse 43, B00D4 Zurich, Switzeripnd

Agcredited by the Swiss Accroddation Service (SAS) Accreditation No.: SCS 108
Thie Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration certificales

Glossary

DAE data acquisition electronics

Connector angle  information used in DASY syslem to align probe sensor X to the robot
coordinate system,

Methods Applied and Interpretation of Parameters
* DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

+ Conneclor angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inseried. Uncertainty is not required.

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

» DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

= Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

= Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

«  AD Converler Values with inputs shorted: Values on the intemal AD converter
corresponding to zero input voltage

* [nput Offset Measurement: Output voltage and statistical results over a large number of
Zero voltage measurements.

* Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

* Input resistance: DAE input resistance at the connector, during internal auto-zeroing
and during measurement,

= Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

»  Power consumption: Typical value for information. Supply currents in various operating
modes.
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DC Voltage Measurement
AD - Convertar Resolution nominal
High Range: ILSB = G1pV, full range = -100...4+300 mY
Low Range: ILSB = ginV, full range = -1_,....+3mV
DASY measuremant parameters: Auto Zero Time: 3 sec; Measuring time: 3 soc

Calibration Factors X Y Z
High Range 404,537 + 0.1% (k=2) | 404.418 £ 0.1% (k=2) | 404.182 + 0.1% (k=2)
Low Range 3.96832 + 0.7% (k=2) | 3.93576 + 0.7% (k=2) | 2.97526 + 0.7% (k=2)
Connector Angle
| Connector Angle to be used in DASY systam 2905°x1°"
Cartiticala No: DAE4-541_Jul10 Page 3ol §
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Appendix
1. DC Voltage Linearity

High Range Reading (pV) Difference (V) Error (%)
Channel X + Input 200007.6 245 -0.00
Channel X + Input 20002.71 an D.02
Channel X - Input -19933.80 5.60 .03
Channel ¥ + Input 200008.7 0.90 0.00
Channel ¥ + Input 190497 .49 21 -0.01
Channel ¥ - Input -20001.06 -0.96 0.00
Channel Z + Input 2000075 0.73 -0.00
Channel Z + Input 20001.10 1.40 0.0
Channel Z = Input ~199096.58 352 -0.02
Low Range Reading (uV) Difference (V) Errar (%)
Channel X + Input 20002 031 002
Channel X + Input 199,75 0,05 -0.03
Channel X = Input -200.44 0.34 017
Channel ¥ + Input 2001.5 1.51 0.08
Channel ¥ + Input 189,36 0,64 -0.32
Channel ¥ - Input <200.93 0.93 0,47
Channel Z + Input 2000.3 013 0.m
Channel Z + Input 196,98 -1.02 0.51
Channel Z = Input -201.02 -1.02 0.51

2. Common mode sensitivity

DASY measurement parameaters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Comman moda High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 11.44 10.03
- 200 -B.4T =10.20
Channal ¥ 200 1.54 1,18
- 200 -2.96 267
Channel Z 200 1.08 0.90
- 200 -2.05 213

3. Channel separation
DASY measuramant parameters: Aulo Zero Time: 3 sec; Measuring time: 3 sec

Input Voltage (mV) | Channel X (u¥) | Channel ¥ (uV) Channel Z (uV)
Channeal X 200 - 1.55 «0.83
Channal ¥ 200 234 - 370
Channel Z 200 0.27 -0.67 -
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4. AD-Converter Values with inputs shorted
DASY measurement paramatars: Auto Zero Time: 3 sec: Measuring lime: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 16010 15908
Channel ¥ 15784 14840
Channel Z 15873 16097

5. Input Offset Measurement

DASY measuramant parameters: Auto Zero Time: 3 sec; Measuring time; 3 sec

Input 10MG
Average (uV) min. Oftset (uV) | max, Offset (pV) . Iil::]hlinn
Channel X .03 -0.96 1.03 0.29
Channel ¥ 0.54 -1.32 0.40 034
Channel Z -().B5 -1.48 0.32 0.26
6. Input Offset Current
Noeminal Input circultry offset current on all channels: <2514
7. Input Resistance
Zerolng (MOhm) Measuring (MOhm)
Channel X 0.2000 194.5
Channeal ¥ 0.2000 203.1
Channel 2 02001 203.2
8. Low Battery Alarm Voltage |vertied during pre test)
Typical values Alarm Level (VDC)
Supply (+ Vec) +7.9
Supply (- Vec) 7.6
9. Power Consumption (verified during pre test)
Typlcal values Switched off (mA) | Stand by (mA) Transmitting (m#A)
Supply (+ Vec) +0.0 +6 +14
Supply (- Vee) -0.01 -8 -9
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Appendix E - Uncertainty

HAC Uncertainty Budget
According to NSIC63.19 [1], [2]

Error Description Unsglraaeinty Fl;rglta Div. ((I:Ei) ((Ii:) Std.EUnc. Std.HUnc.
Measurement System

Probe Calibration 15.1% N 1 1 1 5.1% 15.1%
Axial Isotropy T4.7% R \/§ 1 1 2.7% 12.7%
Sensor Displacement +16.5% R \/§ 1 0.145 19.5% 11.4%
Test Arch £7.2% R V3 1 0 +4.02% +0.0%
Linearity +4.7% R V3 1 1 £2.7% 2.7%
Probe modulation Factor 115.0% R \/é 1 1 8.7% 18.7%
Scaling fo Peak  Envelope | 40,006 R J3 1 1 +0.0% +0.0%
System Detection Limit +1.0% R V3 1 1 £0.6% +0.6%
Readout Electronics 10.3% N 1 1 1 10.3% 10.3%
Response Time 10.8% R \/§ 1 1 10.5% 10.5%
Integration Time 12.6% R \/é 1 1 +1.5% 11.5%
RF Ambient Conditions 13.0% R \/é 1 1 1.7% 11.7%
RF Reflections +12.0% R V3 1 1 £6.9% +6.9%
Probe Positioner £1.2% R V3 1 0.67 $0.7% £0.5%
Probe Positioning +4.7% R V3 1 0.67 £2.7% +1.8%
Extrap. and Interpolation +1.0% R J3 1 1 +0.6% +0.6%
Test Sample Related

Device Positioning Vertical T4.7% R \/é 1 0.67 12.7% 11.8%
Device Positioning Lateral 11.0% R \/é 1 1 10.6% 10.6%
Device Holder and Phantom 12.4% R \/§ 1 1 +1.4% 11.4%
Power Drift +5.0% R V3 1 1 £2.9% +2.9%
Phantom and Setup Related

Phantom Thickness +2.4% R V3 1 0.67 +1.4% +0.9%
Combined Std. Uncertainty RSS 117.5% 1+13.8%
Expanded Std. Uncertainty on Power K=2 135.0% 127.6%
Expanded Std. Uncertainty on Field 17.5% 1+13.8%
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