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1. GENERAL INFORMATION
1.1. EUT Description

Product Name :  GSM Mobile Phone
Trade Name . Snapfon
Model No. : EZTWO
GSM850: 824MHz~849MHz
TX Frequency
GSM1900: 1850MHz~1910MHz
GSM850: 869MHz~894MHz
RX Frequency
GSM1900: 1930MHz~1990MHz
Antenna Type : Internal
Device Category : Portable
Hardware version : W57_-MB-_REVI.1
Max. Output Power : GSMS850: 32.72dBm
(Conducted) GSM1900:29.80dBm
1.2. Test Environment

Ambient conditions in the laboratory:

Items Required Actural
Temperature("C) 15~30 214
Humidity(%RH) 30~70 46
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2 System components

2.1 ALSAS-10U System Description

ALSAS-10-U is fully compliant with the
technical and scientific requirements of IEEE
1528, IEC 62209, CENELEC, ARIB, ACA, and
the Federal Communications Commission. The
system comprises of a six axes articulated robot
which utilizes a dedicated controller.
ALSAS-10U uses the latest methodologies and
FDTD order to provide a platform which is
repeatable with minimum uncertainty.
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2.2 E-Field Probe Specification

|Cump|iant Standards

AMSI CE3.19 200%

[Construction

and arranged for ¥, ¥, £ measurements

3 Dipoles utilizing high impedance lines diode mounted

|Frequency Range

700MHz o 3GHz

Sensitivity Air

Better than 0.65 wv/{wim)?

IDynamic Range

2my to 200mY typical (non amplified)

Isotropic Response Axial

Typically £ 0.1dB

|Linearit',r

+0.2 dB or better

[Probe Tip Radius S mm

Sensor Offset 1.56 (£ 0.02 mm)

[Probe Length 290 mm

[Connector & Pin Bayonet
Ertalyte™

|Material

2.3 H-Field Probe Specification

[Compliant Standards

ANSI CB3.19 200x

[Construction

2 Dipoles utilizing high impedance lines diode mounted
and arranged for , Y, Z measurements

|Frequency Range

FO0MHz o 3GHz

Sensitivity Air

33 vl (A rr)©

[Dyn amic Range

5 mafm to 2 &fm

|Linearit',r +0.2 dB or better

[Probe Tip Radius UUser selectable all =7 mm
Sensor Offset 350+ 0.02mm)

[Probe Length 200 mm

[Connector G Pin Bayonet

|M aterial

Ertalyte™
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2.4 Axis Articulated Robot

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

probe rotation with a tolerance better than 0.05mm .

around the central axis.

Robot/Controller Manufacturer

Thermo CRS

Number of Axis

Six independently controlled axis

Positioning Repeatability

0.05mm

Controller Type

Single phase Pentium based C500C

Robot Reach

710mm

Communication

RS232 and LAN compatible

2.5 Universal Device Positioner

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

scenario in all major axes.
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2.6 Test Equipment List
[nstrument Manufacture Model No. Serial No. |Last Calibration
Universal Work Station Aprel ALS-UWS 100-00154 NCR
Data Acquisition Package Aprel ALS-DAQ-PAQ-3 | 110-00215 NCR
Probe Mounting Device and
Boundary Detection Sensor Aprel ALS-PMDPS-3 120-00265 NCR
System
E-Field Probe Aprel E-020-H 274 Oct.4,2012
H-Field Probe Aprel H-020 400-00102 | Oct.4,2012
Reference Validation Dipole

Aprel ALS-D-900-S-2-HAC | 190-00607 | Jun.28,2012
900MHz
Reference Validation Dipole

Aprel ALS-D-1900-S-2-HAC| 210-00708 | Jun.28,2012
1900MHz
Dielectric Probe Kit Aprel ALS-PR-DIEL 260-00955 NCR
Device Holder 2.0 Aprel ALS-H-E-SET-2 170-00506 NCR
SAR software Aprel ALS-SAR-AL-10 | Ver.2.3.8.90 NCR
CRS C500C Controller Thermo ALS-C500 RCF0504291 NCR
CRS F3 Robot Aprel ALS-F3-SW N/A NCR
Power Amplifier Mini-Circuit ZHL- 42 040306 Jul.17,2012
Directional Coupler Agilent 778D-012 N/A Jul.17,2012
Universal Radio Agilent E5515C 104845 | Mar.12013
Communication Tester
Spectrum Analyzer R&S FSP7 100614 Jul.19,2012
Signal Generator Agilent E&257D N/A Dec.10,2012
Power Meter R&S NRP N | Deel0,2012

Note: All equipment upon which need to be calibrated are with calibration period of 1
year. except validation dipole antenna of every 3 years.
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Hearing aid near-field immunity measurement uncertainty estimation
Data Data Prob. Uncertainty
Contribution dB type dist. Weight dB Notes/comments
RF reflections =0.8 Spec Rect 1/43 =048 Reflections =20 dB
Power meter (forward) =006 | Spec Rect 143 =0.034 VSWR=1.08.T=0.04
Power meter (reverse) =006 | Spec Rect 143 =0034 VSWER =108 T=004
Directional coupler =10 Spec. Rect 1/43 =0.58 VSWR=1.15T=0.07
Cable loss =10 Uncert'y Norm. 1/2 =05
Hearing aid loading of ant. — — — — — VSWR=10.T=031
Mismatch =019 | Spec. U-shaped 1/42 =0.13 20Log(1 =TI3)
Positioning accuracy =162 | Spec. Rect. 1/43 =094 E23
Acoustic fransmission line — — — — — TBD
Microphone =10 Spec. Rect. 1/43 =058
2 cc coupler — — — — — TBD
Pre-amplifier =10 Spec. Rect. 1/43 0.58
Frequency analyzer =05 Spec. Rect. 143 020
System repeatability =05 Std. Dev. | Nom =05
EUT repeatability — — — TBED
Combined standard Nom. 1 1.65
uncertainty. u.(y)
Expanded uncertainty, U Norm. 2 3.20

Table 2—Hearing aid immunity measurements

Hearing aid near-field immunity measurement uncertainty estimation
Data Data Prob. Uncertainty
Contribution dB tvpe dist. Weight dB Notes/comments
RF reflections =0.8 Spec Rect 1/43 =046 Reflections <20 dB
Power meter (forward) =0.06 | Spec Rect 1/43 =0.034 VSWR=108T=0.04
Power meter (reverse) =006 | Spec Rect 143 =0.034 VSWR=108T=0.04
Directional coupler =1.0 Spec. Rect 1/43 =0.58 VSWR=115T=007
Cable loss =10 Uncert’y Norm. 12 =035
Hearing aid loading of ant. — — — — — VSWR=19.T=031
Mismatch =0.19 | Spec. U-shaped 1/42 =0.13 20Log(1 = II3)
Positioning accuracy =162 | Spec. Rect. 1/43 =094 E23
Acoustic fransmission line — — — — — TED
Microphone =10 Spec. Rect. 1/43 =058
2 cc coupler — — — — — TBD
Pre-amplifier =1.0 Spec. Rect. 1/43 0.58
Frequency analyzer =05 Spec. Rect. 1/43 =020
System repeatability =05 S5td. Dev. | Nom 1 =05
EUT repeatability — — — TBD
Combined standard Norm. 1 1.65
uncertainty, v/
Expanded uncertainty, U Norm. 2 320

3 HAC RF Emission Measurement Evaluation

3.1 System Check

The test setup should be validated when first configured and verified periodically thereafter to ensure proper
function. The procedure consists of two parts: dipole validation and determination of probe modulation factor

Page : 9 of 75
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3.2 Dipole validation

The HAC validation dipole antenna serves as a known source for an electrical and magnetic RF output. Figure 2
shows the setup used for the dipole validation.

1. The dipole antenna was placed in the position normally occupied by the WD.

2. The dipole was energized with a 20 dBm un-modulated continuous-wave signal.

3. The length of the dipole was scanned with both E-field and H-field probes and the maximum value for each scan
was recorded.

4. The readings were compared with the values provided by the probe manufacturer and were found to

agree within the allowed tolerance of 10%.Figure 2: Dipole Validation Procedure

Electtic Field Waanetic Field
Proke Prake

1 cmto top edoe of
{ dipcle element

Dipole
RF . .
: RF Amplifier Dual Directional Coupler
Signal Generstor
RF
Povwear Meier
E - Field )
Probe H — Field
Neare Probe Nearest
sarest .
oint on point on
51& rohe the probe
P element
ST OMSe T oot T
---------- - I Set

4

1c 1ecm
T
Gauge Gauge
Tlop surface of l Top surface of
EUT dipole EUT dipole
Center of Center of
dipole dipole

The probe is positioned over the illuminated dipole at 10 mm distance from the nearest point on the probe

sensor element to the top surface (edge) of the dipole element.
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3.3 Probe Modulation Factor
Purpose

The HAC Standard requires measurement of the peak envelope E- and H-fields of the wireless device
(WD). Para. 4.1.2.1, and C_.3.1 of the standard describes the Probe Modulation Response Factor that
shall be applied to convert the probe reading to Peak Envelope Field.

Definitions

The Probe Modulation Factor (FMF) is defined as the ratio of the field readings for a CW and a
modulated signal with the equivalent Field Envelope Peak as defined in the Standard (Chapter C.3.1).
Evaluation Procedure for Unknown PMF

The proposed measurement setup corresponds to the procedure as required in the Standard, Chapter
C3.1.

1. Install a calibration dipole for the appropnate frequency band under the Test Arch Phantom and
select the proper phantom section according to the probe type installed (E- or H-field). Move the
probe to the field reference point. (Do not move the probe between the subsequent CW and

modulated measurements. )
Install the field probe in the setup.

The modulated signal to the dipole must be monitored to record peak amplitude and compared to a
CW signal with the same peak envelope level (e.g., with a directional coupler and a spectrum
analyzer in zero span mode set to the operating frequency). To determine the peak envelope level
of the modulated signal properly, the settings of a spectrum analyzer shall be as follows:

- Resolution bandwidth == emission bandwidth

- Video bandwidth == 20kHz

- Center Frequency: nominal center frequency of channel

- Detection: RM5 detection with averaging turned on

- Trigger: Video or IF tngger, adjusted to give a stable display of the transmission

- Sweep rate: Sufficiently rapid to permit the transmit pulse to be resolved accurately. The
sweep shall be long enough fo show a complete transmission. The sweep time may be set to
allow a full transmission cycle, displaying the on and off time.

4. Define a DASY4 document and set the procedure properties (frequency, modulation frequency and
crest factor) according to the measured signal. Define a multimeter job faor the field reading.

5 Define a second procedure for the evaluation of the CW signal (frequency set as above, modulation
frequency = 0, crest factor = 1) and a multimeter job.
PMF Measurement Setup Diagram

Q
@ Ccw MM
:‘/—J} \'/

Tunable
Amplifier

WD Signal
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3.4 Validation and modulation factor
f(MHz) Signal Type Pulse Measurement Target Deviation Mod Factor
Average E-field (V/m) E-field(V/m) (%) Ration
Power
(dBm)
835.00 CW 20 176.757 184.05 -3.96 -
835.00 | AM 80% 20 114.777 - - 1.54
835.00 GSM 20 68.78 - - 2.57
1880 CW 20 144.484 156.74 -7.82 -
1880 AM 80% 20 96.969 - - 1.49
1880 GSM 20 53.315 - - 271
f(MHz) Signal Type Pulse Measurement Target Deviation Mod Factor
Average H-field (A/m) H-field(A/m) (%) Ration
Power
(dBm)
835.00 CW 20 0.434 0.461 -5.86 -
835.00 | AM 80% 20 0.238 - - 1.82
835.00 GSM 20 0.117 - - 3.71
1880 CW 20 0.430 0.447 -3.80 -
1880 AM 80% 20 0.319 - - 1.35
1880 GSM 20 0.181 - - 2.37
Note:

1. Modulation Factor =Measured E/H Field (CW)/Measured E/H Field (Modulation)
2. Peak(dB V/m or dB A/m)=20 x log(Reading[time averaging V/m or A/m] x Probe Modulation Factor)

4. HAC Exposure Limits

4.1 ARTICULATION WEIGHTING FACTOR (AWF)

The following AWF factors shall be used for the standard transmission protocols

Standard Technology AWF (dB)
TIA/EIA/IS-2000 CDMA 0
TIA/EIA-136 TDMA(50 Hz) 0
J-STD-007 GSM(217) -5
T1/T1P1/3GPP UMTS(WCDMA) 0
iDENTM TDMA(22 and 11Hz) 0

Table: Articulation Weighting Factor (AWF)
Page : 12 of 75 Version: 1.0
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4.2 TELEPHONE N-FILED CATEGORY

The following was shows the M-rating for wireless telephone:

Telephone RF parameters
Category = 060 MHz
Near field AWF E-field emissions H-field emissions

0 631.01t0 1122.0 V/m 191 103.39 Alm

Category M1/T1 -5 473210 841.4 V/m 1.43 10 2.54 Alm
0 354.810631.0 Vim 1.07 10 1.91 Alm

Category M2/T2 -5 266.1 t0 473.2 Vim 0.80to 1.43 Alm
0 199.5 to 354.8 Vim 0.60 to 1.07 Alm

Category M3/T3 =5 149.6 to 266.1 Vim 0.45 to 0.80 A'm
0 <1995 Vim < 0.60 Alm

Category M4/T4 -5 <1496 Vim <045 Alm

Telephone RF parameters
Category =060 MHz
Near field AWEF E-field emissions H-field emissions

0 199.5t0 354 8 Vim 0.60 to 1.07 Am

Category MI/T1 -5 149.6 to 266.1 V/m 0.45 to 0.80 A/m
0 1122 t0 199.5 Vim 0.34 to0 0.60 Am

Category M2/T2 -5 84.1t0 1496 Vim 0.25 to 0.45 Am
0 63.1t0112.2 Vim 0.19 t0 0.34 Alm

Category M3/T3 -5 47.3 10 84.1 Vim 0.14 to 0.25 Alm
0 <63.1 Vim < 0.19 Alm

Category M4/T4 -3 =473 Vim = (.14 Alm

Table: Telephone near-field categories in linear units
NOTE: The WD must be performed in the category M3
Page : 13 of 75 Version: 1.0
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S TEST PROCEDURES

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

1.

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

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

. The DUT operation for maximum rated RF output power was configured and confinmed with the

hase station simulator, at the test channel and other normal operating parameters as intended for
the test. The battery wias 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 applicahble). The OUT audio output was positioned tangent (as physically possible) to the
measurement plane.

& surface calibration was performed before each setup change to ensure repeatable spacing and
proper maintenance of the measurement plane using the testArch.

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

Measurements at & mm increments in the & x & cm region were peformed and recorded . A 360°
rotation about the azimuth axis at the maximum interpaolated position was measured. For the
worst-case condition, the peak reading from this rotation was used in re-evaluating the HAC
categary.

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

4 Steps 1~ 8 were done for both the E and H-Field measurements.

6 HAC RF Emission Test Results
6.1 Conducted Power(Unit:dBm)
Band GSM850 GSM1900
Channel 128 190 251 512 661 810
Frequency(MHz) 824.2 836.6 848.8 1850.2 1880.0 1909.8
GSM 32.64 32.72 32.68 29.80 29.70 29.72
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6.2 E-Field Emission for GSM:

#1

167.911

#4

162.731

#5

180.179

#7

88.553

#8

91.375

Vim

1876600051
183.7600040 I
175.9600048
164.2600045
162.5600042
140.8600039
1281600037
117.4600034
105.7600031
34.0600028 I
823600025
T0.6600022
58.9600019

472600017
355600014

¥ Axis (mm)

HAC E-Field

2D Plat

Operation mode

Battery

Channel

f(MHz)

Peak(E-field)
(V/m)

M-Rating

GSM 850

A

128

824.2

180.179

M4

#1

206.326

4

199.055

#5

221.896

&7

105.924

#8

109.397

9

109.014

Yim

231.0899963
2262800055 I
216.6400091
202.1800046
1877200041

173.2600036 g
158800003 =

1443400025 | %
128.8800020 [ =
115.4200015
100.9600010
86.5000005
72.0400000
575799694
43.1199889

17

24

HAC E-Field
2D Flot

Operation mode

Battery

Channel

f(MHz2)

Peak(E-field)
(V/m)

GSM 850

A

190

836.6

221.896
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#1

237385

¥4

229.208

#5

256.754

7

126.735

#8

128.820

#9

129.769

Wim

2685699973

263.0099974
2518899975

2352099977
2185299978
201.8499930
186.1699952
1684899933
1518099935
1351299987
118.4499939
1017699930

250839492

624039494

517299495

34

HAC E-Field

2D Plot

Operation mode

Battery

Channel

f(MHz)

Peak(E-field)
(V/m)

M-Rating

GSM 850

A

251

848.8

256.754

M3

#2

42.484

#3

24.872

#5

49.087

#6

40.077

#8

41.978

#9

42117

“im

f6.08
fid £ I
fi1 64

57.20

HAC E-Field

20 Plot

52.76
48.32
43.88
39.44

35.00
30.56
2612

21.68
17.24
12.80

8.36

x AXis (mm)

(i)

Operation mode

Battery

Channel

f(MHz2)

Peak(E-field)
(V/m)

M-Rating

GSM 1900

A

512

1850.2

49.087

M4
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fid.B

fi3.1
f0.1

85.6
a1.1

HAC E-Field

2D Plot

46.6
421
376
331
286
241
196
181
108

6.1

Yim
Operation mode | Battery Channel f(MHz) Pea?\(lllzr-r:;eld) M-Rating
GSM 1900 A 661 1880.0 52.859 M4
HAC E-Field

56 67

5526
5244

482

2D Plat

1308 17
3975 E
w5 =
3129 =
2705 |
2283 34
186D
1437
1014
591
168
Vim ¥ (mm)
Operation mode | Battery Channel f(MHz) Peal((\(,I/Er-r:;eld) M-Rating
GSM 1900 A 810 1909.8 49.754 M4
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6.3 H-Field Emissions for GSM:

#2

0.264

#3

0.157

#5

0.285

6

0.207

#8

0.273

#9

0.265

Alm

HAC H-Field

2D Plot

0.371

0.363
0.347

0.323
0.299 17

0.275
0.251
0.227

0.203 I
0179 34

¥ Axis (mm)

0.155
0131
0107
0.083

0.058

' (mmy

Operation mode Battery

Channel

f(MHz)

Peak(H-field)
(A/m)

M-Rating

GSM 850 A

128

824.2

0.285

M4

#2

0.295

3

0.184

5

0.319

e

0.243

#8

0.314

9

0.304

Adm

HAC H-Field

2D Plaot

0.3837

0.37549
0.3603

0.33649
0.3135

0.2901
0.2667
0.2433
0.214949
0.1965
01731
0.14497
0.1263

01024
0.0795 FL

Operation mode Battery

Channel

f(MHz2)

Peak(H-field)
(A/m)

M-Rating

GSM 850 A

190

836.6

0.319

M4
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HAC H-Field

2D Flot

0.4649

0.4553
0.4361

0.4073
0.3785
0.34497
0.3209
0.2921
0.2633
0.2345 I
0.2057
0.1769
0.1481
0.11493
0.0405

® AXIS (mm)

v {mimy

Afm

Operation mode | Battery Channel f(MHz) Pea:(‘gl;lr-nf;eld) M-Rating

GSM 850 A 251 848.8 0.383 M4

HAC H-Field

2D Plot

0.2420

0.2375
0.2285

0.2140
0.2014
0.1880
0.1745
0.1610
0.1475
0.1340 I
01208
0.1070
0.0935
0.0800
0.0665
Afm ¥ (mm)
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Operation mode | Battery Channel f(MHz) Peal((‘gll-lr-nf;eld) M-Rating

GSM 1900 A 512 1850.2 0.236 M3
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HAC H-Field

2D Plat

0.2443

0.2396
0.2302

0.2161
0.2020
01879
01738
0.1597
0.1456
01315
01174
0.1033
0.0892
0.0781
0.0610
Afm (i

Operation mode | Battery Channel f(MHz) Peat(‘gl;lr-nf;eld) M-Rating

GSM 1900 A 661 1880.0 0.241 M3

HAC H-Field

2D Plot

0.z07s

0.2040
01964

0.18a0
01736
01622
01508
01394
0.42a0
01166
01052
0.0938
00824
00710
0.0596

Afm

Peak(H-field)
(A/m)

Operation mode Battery Channel f(MHz) M-Rating

GSM 1900 A 810 1909.8 0.205 M3
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8 SYSTEM VALIDATION RESULTS

#1

125.495

#2 #3

127.052

92.282

#& #6

176.757

Wim

121.142

177.0200028

1728700027
164.5700028

1621200023
139.6700020

HAC E-Field

2D Plot

127.2200017
114.7700014
102.3200011

HAXIS (mm)

80.8700008 I
77.4200008
54.9700003
52.5200000
40.0699897
27.6100894
15.1699891

Frequency(MHz)

Input power
(dBm)

Target Value
(V/m)

E-Field(V/m)

Deviation(%)

data

835

20

184.05

176.757

-3.96

Apr.16.2013

HAC E-Field

2D Plot
. 17 a4 ;
12 #3 W
144.4789057 5#2
99.291 68.469 141.1600037 ]
1344000024
124.2600031 |
1141200027 e e 17
#5 #6 102.9800024 'g s
38400021
144.484 837000017 | F
735600014 [ ‘
63.4200010 I HE — e 34
53.2800007 5#8
43.1400003
33.0000000 i
22.8509997 ; )
12.7199993 s A
W (mm)
Yim
Input power Target Value . .
Frequency(MHz) E-Field(V/m) Deviation(%) data
(dBm) (V/m)

1880

20

156.74

144.484

-7.82

Apr.16.2013
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Afm

0.4374

0.4293
0.4131

0.3888
0.3645 17

HAC H-Field

2D Flot

0.3402
0.3158
0.2916

% Axis (mm)

0.2673

0.2430I 34
0.2187 A
0.1944 -
01701
01458

01215

Frequency(MHz)

Input power
(dBm)

Target Value
(A/m)

H-Field(A/m)

Deviation(%)

data

835

20

0.461

0.434

-5.86

0.4322

0.4241
0.4079

0.3836
0.3593
0.3350
03107
0.2864
0.2621
0.2378
0.2135
01882
0.1649
0.1406

HAC H-Field

2D Plot

Adm
Input power Target Value
Frequency(MHz) H-Field(A/m) Deviation(%) data
(dBm) (A/m)
1880 20 0.447 0.430 -3.80 Apr.16.2013
Note: Deviation=((E or H-field Result)-(Target field))/(Target field)*100 %
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9 Probe calibration report

NCL CALIBRATION LABORATORIES
A Duvision of APREL inc
Calibration File Mo.: CP-1433

Client.: 1AC

CERTIFICATE OF CALIBRATION

It ks cerifiesd S the equipment idenified below has been callbraied in the
HCL CALIERATION LABCGRATDRIEE by qualfed personres following recopnized
procedunes and using Fansier standands raceable b NRC/MIST.
Equiprmeni Bniatune ksolmopic RF Probe B35 MHE
Lararaschirer APREL Laboraiones

Model Mo.: E-IE0HH
Serial Moo 420-10274

[E-Flald Hearing &ld Compatiblity Certifloaticn Report

Callbration Procedure:  SEUDRB-TP-DO1-035-E
Frojed Moo IAC-HAC e-probe-ra-S85s

Cailhrated 4™ Ociober 2012
Relexzed on: 55 Colober 2012

Thite Calbmatian Canificats (s Incompkata Linkaes Accompaniad wih tha Cial ratinn Famulia Sy

Pieleasad By: %14’?/%::”‘“1_

Art Brannan, Gualky Managar

HQL.Q&L[EEE]]EH.LBB.&E.EIQEIE&

30 Tary Fox Drive, Sufs 1002 Ditemion ol APHLEL
Earmts, Cnierio TEL: [E1) £35-210
CARALA KI¥ 3N FAL BT 055K
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NCL Calibration Laboratories

Dieelzion of APREL Laborwionies.

Introduction

This Calibration Report reproduces the resulis of the calibration performed in line
with the SSUDRB-TP-D01-038-E E-Field Probe Calibration Procedure. The results
contained within this report are for APREL E-Field Probe E-020 420-00274.

References

SSUDRB-TP-D0-038-£ E-Field HAC Probe Calibration Procedure

I[EEE Std 1308-2008 “Standard for Calibration of Electromagnetic Field Sensors and
Probes, Excluding Antennas, from 8 kHz to 40GHZ"

IEEE Std CE3.18-2007 American Mational Standard Methods of Measurement of
Compatibility betwesn Wireless Communications Devices and Hearing Aids

Conditions
FProbe 420-00274 was a re- calibration.

Ambient Temperature of the Laboratory: 22 °C +-0.5°C
Temperature of the Tissue: M "CH-05C

We the undersigned attest that o the best of our knowledge the calibration of
this subject has bean accurately condusted and that all infarmation contained
within tha results pages have bean reviewed for accuracy.

l [?
_'zfl':.f.’_-.f._t:..;.;::.;: .....

Art Brennan, Guality Manager

- y .-"... .--'} #
- 7 |\ s - C
ST -""{-"F'.-‘.'--"" -i i
- e i B AN NS NI
Dan Brooks, Test Enginger
Pagalof 0

This page has bean reviewed for content and abested to oz Page 2 of this docamend.
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NCL Calibration Laboratories
Dhvision of APREL Laboratories.

Calibration Results Summary

Probe Type: E-Field Probe E-020-H
Serial Number: 420-00274
Frequency: 835 MHz

Sensor Offset: 1.56 mm

Sensor Length: 2.5 mm

Tip Enclosure: Ertalyte*

Tip Diameter: <5 mm

Tip Length: 60 mm

Total Length: 290 mm

Spatial Resolution:

The measured probe tip diameter is 5 mm (+/- 0.01 mm) and therefore meets the
requirements of SSI'DRB-TP-D01-032 for spatial resolution.

Sensitivity in Air

Normalized for HAC testing.

Frequency: 835 MHz

Sensitivity Factors
Channel 1: 1.48
Channel 2: 1.48

Channel 3: 1.48

Diode Compression Point: 95 mv

Page 3of 9
This page has been reviewed for content and attested to on Page 2 of this document.
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NCL Calibration Laboratories

Diasion of APREL Laboratorzes.

Target E-Field Measured 835 MHz:

The E-Filed measured with probe Serial Mumber: E-020-H-420-00274 has been
normalized to meet the target values to within 10%.

Target E-Field DSY @ 10mm: 185.90 Vim
Measured E-Field @ 10 mm: 184.05 Vim
Delta E-Field: 1. 85 Wim
Deviation from Target: < 1%

Elsadrio Fleld Magnitude at 10mmn Paralis| to Dipoks

B e AN

) ::::::::::?H::\ﬁ;::::::::::::::::::::::: z::f-:\ﬁ\::::::::::
N :::::::;ﬁt:: ‘*;%;i::::::::::;;:;:;"_:::::II_::::::::::
e I —— e — L Y A/ U WP S W

"""“/ih““""-t'“ j?'s;“:'fz/g“-“""“"-X%:::::::

F - e T e e Ty

1 1 F 31 41 1 o#1 WA B 0 111 1 131 1 151 ¥ 1T 81 e 231 I o3 3 =4 3
D lancs alony Cipct (mm) 1311mm Canler

[ —ewri: EFmwaal — S SWHIEFMIe  —— HE0MST EFMia |
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NCL Calibration Laboratories
[Dhvision of APREL Laboratories.

Receiving Pattern 835 MHz (Air)

Receiving Pattern Probe s/in 42000274 835MHz

Pageiof 9
Thus page has been reviewed for content and attested o on Page 2 of this document.
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NCL Calibration Laboratories
Division of APEEL Laboratories.

Isotropy Error 835 MHz (Air)

Isotropy Error
Probe s/n 420 00274 835MHz

""""""""

0 100 200 300

Isotropy Plot Probe sin 42000274 835MHz

1
=
L1
M)
L~
L]
o
L1
Ry
L~

i/ F 5
N/ N/ N/ N/ \NIVARAV4
AN A PN /\ X AN
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NCL Calibration Laboratories
Division of APEEL Laboratornes.

Dynamic Range

Probe 420-00274 Cynamic Range
10400
Eii]
ko0
ll
E
r |1 g 0
" it pormde
E b e T T
W
&
o
1.00 L0 100,08 100080 080000 10000000 1000000000 10,000,000 50
Ebwctric Fankd Jiim 2
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NCL Calibrarion Laboratories
Dhvision of APFEL Laboratories.

Video Bandwidth

Probe Frequency Characteristics

24
g g
3 m
2 -1 T
2 N
E ]
E -2
4 \
L}
-
1 10 100 1000 1600
Frequency (Hz)
Video Bandwidth at 500 Hz 1dBE
Video Bandwidth at 1.02 KHz: 3dB
Pagedof 9
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NCL Calibration Laboratories
Divizion of APREL Laboratories

Test Equipment

The test equipment used during Probe Calibration, manufacturer, model number
and, current calibration status are listed and located on the main APREL server
R:ANCL\Calibration Equipmentinstrument List May 2012

Page 9of 9
This page has been reviewed for content and aftested fo on Page 2 of this document.
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NCL CALIBERATION LABORATORIES

A Division of APREL In¢

Calibration File No.: CP-1434

Client.: 1AC

CERTIFICATE OF CALIBRATION
It is cerified that the equipment identified below has been calibrated in the
HCL CALIBRATION LABORATORIES by qualified personnel following recognized
procedures and using transfer standards traceable to NRC/MIST.
Equipment: Minizture H-field RF Probe
Manufacturer: APREL Laboratories
Maodel No.: H-020
Serial Mo.- 400-00102
Calibration Type.: AIR Calibration
Calibration Frequency.: 835MHz

Calibration Procedure: SSUDRB-TP-D01-038
Project Moz [AC-HAC H-probe-cal-S6ET

Calibrated: 4" October 2012
Released on: 5" October 2012

This Calibration Corificate is Inéomplate Lnless Astompaniad with the Calibration Resulls Summary

Released By i 4[8@%

Art Brennan, Guality Manager

HQL.CAL[&EBIUM.L&E_D_EM_QE[ES

303 Temy Fox Drive, Sute 102 Dikvislon of APREL
Kanas, Crtaric TEL: (513) £25-8300
CANADA BIK 321 FAX: (B13) 435-8306
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NCL Calibrafion Laboratories
Dirizion of APRFTL. Laboratories.

Introducton

This Callbration Repart reproduces the resulis of the callbration permarmead In [Ing Wwith the SSUDRE-
TP-DO1-03E H-Field Probe Calbration Procegure. The resuls contained within this report are for
APREL H-Fleld Probe H-030 400-00102.

Referances

SEIDRE-TP-D01-038 H-Fleld Probe Callbration Procedurs

IEEE Std 1309-2005 “Standard for Calbration of Electromagnetic Fleld Sensors and Probes,
Excludng Antennas, from 9 KHzZ 0 SDGHE".

IEEE 5td CE3.19-2006 Amencan Matlonal Standard Methads of Measurement of Compagiity
betawsen Wirsess Communicatons Devices and Hearing Alds

Conditlons

Probe 400-00102 was 3 re- calloration.

Armnblant Tempsaraturs of the Laboratory: 22 °C 2-05°C

Sansnr offeal

Each probe Is comprisad of magnetic sensars and poshionad at 50 degree to each ofer. The electric

center of the loop Is the callbration fizld paint of te probe and the reference for all suDsequent
sensltvites.

We the undersignad attest that to the best of gur knowledge the calibration of
this subject has been aceurately conducted and that all Information contalned
within the resulls pages have been reviewed for accuracy.

Al
AR

Art Brennan, Quslity Manager

' : | [ 4
e I e

Dan Brooks, Test Engineer

Pagelof 7
This page has bean reviewed for content and atiestd to on Page 2 of this documes:.
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NCL Calibration Laboratories
Dirrision of APRFEL Laborsdomes.

Mechanical H-Fisid Probe Properties

Probe Typs: H-Fleid Prode H-020
Saral Nurmbsar: A00-poinz

Sansor Offzst 3.5 mm

Sansor Dlamater: 38 mm

Tip Enclosure: Eiraiyta

Tip Diametar: 8.5 mm

Taotal Length: =300 mm

Sansitivity In Alr af E35MHz
All Channeds 112.0 mvHAm)

Diode Compression Polntz =~ 75 mW

HCTE:

Sersfnity 38 measured and recorded abowe has besn calculated for each sensor when fully
assembied and positoned spatally around the measurement space and has been nomalzed o
reduce measurement uncartainty and enhance probe response for all three measurement locations
and percelved vectons.

Pamelol 7
Thiz pags has bean reviewed for content 2md atested to om Page I of this docamend.
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NCL Cabhbration Laboratories
Dirision of APRFL Laborasoaies.

Target H-Fleld Maasured:

The H-Flied measured with probe Z2rial Number: H-020-200-00102 has been normmalized o mest the
farget values to witdin 107,

Targei H-Fleld DSY @@ 10 mm: 0L.325A/MmM
Measaurad H-Fleld i@ 10 mm: 0L327 Admi
Delta H-Fledd: 0L002 A'mi
Dieviation from Tangst: =1%
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NCL Calibration Laboratories
Dimision of APREL Laboratones.

Measured Receiving Pattern at 835MHz

H-030-400-00102

L A
200 T e P |
180 180 170
‘ —=CH1 =M=GH2 ~t+=CH3 =~ Teital
Measured at 30 8
Page 5of 7
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NCL Calibration Laboratories
Division of APREL Laboratones.

Loop lsotropy Error Mormalized to Reference 835 MHz

10
A
g =z
= 1
o ————— ————_— e ————— ——_— - ——————
5
w -z
G
-m
1] 100 200 300
Isotropicity: 0.20 dB
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NCL Calibration Laboratories
Dretuion of APRFET. Labordomss.

Dynambe Rangs Mormallzed to Referancs

v {1}

111}

=

I

I‘~Wm
i

N
W
! M

0
| MIELS 10 EH 1111 L EDE | [OEM ! [0 E+N 1 0EA1

Megnehi= Feld i T]

Measurad at 30° ¢

Tes=t Equipment

The test equipment used durng Probe Callbration, manufacturer, model number and, cument
calbraion status are lsted and located on the main APREL server RONCLICallbwation
Equipmentunstrument List May 2012.

Page Tof 7
This page has hean reviswnd for content and atested to on Page 2 of this docament.
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NCL CALIBRATION LABORATORIES
A Diwision of APREL inc
Calibration File Mo.: CP-1433

Client.: |1AC

CERTIFICATE OF CALIBRATION

It ks pertified Ghad the equiprsnt idenified below has besn callbrabed in the
NCL CALIBERATICN LABORATORIEE by gualfed personme follcwing recognized
procedures and using ransfer standands: sceabie b KRCMWIST.

Equiprmeeni Miniature lsolropic RF Frobe B35 MHE
Mamfschurer APREL Laboraiones

Kodel Mo.: EDE-H
Zerial Moo 420400274

E-Fiald Haaring &ld Compatibiity Certifloation Report

Callbration Procedure  SEDRB-TP-D01-035-E
Project Mo WC-HAD e-probe-on-Ssss

Cailbrated: 4™ Oclober 2012
Rel=xsed on: 5 Oclober 2012

ok Calbratian Carificata (s Incampketa Lnkaes Accompsaniad #ath tha Callbration Rasulis | P Ay

Faleased Oy: ,f?f[?ﬁ%i““x_

Art Brannan, Qualiy Manager

NCL caipranon 1asoratoriEs

HE Tary Fox Drive, S 90 Civemon =1 APHEL
Earmis, Onimrin TEL: B3 £8-1m0
CAMALA 23 3N FA T3
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NCL Calibration Laboratories

Dizvizion of APREL Laborvicniss.

Introduction

This Calibration Report reproduces the resulis of the calibration performed in line
with the SSUDRB-TP-DO01-038-E E-Field Probe Calibration Procedure. The results
contained within this report are for APREL E-Field Probe E-020 420-00274.

References

SSUDRB-TP-DO1-038-£ E-Field HAC Probe Calibration Procaedure

|[EEE Std 1309-20068 “Standard for Calibration of Electromagnetic Field Sensors and
Probes, Excluding Antennas, from 8 kHz to 40GHz"

|[EEE Std CE3.18-2007 American Mational Standard Methods of Measurement of
Compatibility bebwesn Wirsless Communications Devices and Hearning Aids

Conditions

Probe 420-00274 was a re- calibration.

Ambient Temperature of the Laboratory: 22 °C +-0.5°C
Temperature of the Tissue: M EC +H-05C

We the undersigned attest that to the best of our knowledge the calibration of
this subjact has been accurately conducted and that all infermation confained
within tha results pages have been raviewed for accuracy.

_'Zfl'ltfi_t';f..l._Z?;:: .....

Art Brennan, Guality Manager

.

N R
{ ’ 1 II- ..-... I._.-
. B I R
AN A
Dan Brooks, Test Engineer

Page2of 0
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NCL Calibration Laboratories
Dhvision of APREL Laboratories.

Calibration Results Summary

Frobe Type: E-Field Probe E-020-H
Serial Number: 420-00274
Frequency: 1880 MHz

Sensor Offset: 1.56 mm

Sensor Length: 2.5 mm

Tip Enclosure: Ertalyte*

Tip Diameter: <5 mm

Tip Length: 60 mm

Total Length: 290 mm

Spatial Resolution:

The measured probe tip diameter is 5 mm (+/- 0.01 mm) and therefore meets the
requirements of 35/DRB-TP-D01-032 for spatial resolution.

Sensitivity in Air

Normalized for HAC testing.

Frequency: 1880 MHz

Sensitivity Factors
Channel 1: 1.72
Channel 2: 1.72
Channel 3: 1.72

Diode Compression Point: 95 mv

Page 3o0f 9
This page has been reviewed for content and attested to on Page 2 of this document.

Page : 42 of 75 Version: 1.0



IAC Report No. 130416001HAC-FCC

NCL Calibration Laboratories
Dhvision of APEEL Laboratories.

Target E-Field Measured 1880 MHz:

The E-Filed measured with probe Serial Number: E-020-H-420-00274 has been
normalized to meet the target values to within 10%.

Target E-Field DSY@10mm: 156.0 Wim
Measured E-Field @ 10 mm: 156.74 Vim
Delta E-Field: 0.74 Vim
Deviation from Target: = 1%

Elssirio Flsld Magntuds st 10mm Paralis| to Dipoks
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NCL Calibration Laboratories

Drvision of APREL Laboratones.

Receiving Pattern 1880 MHz (Air)

Receiving Pattern Probe s/n 274 1880MHz
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NCL Calibration Laboratories

Drvision of APREL Laboratones.

Isotropy Error 1880 MHz (Air)

Isotropy Emor
Probe sin 274 1880MHz

-

.
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gk @ e T D
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Isotropy Plot Probe s/in 274 1880MHz
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NCL Calibradon Laboratories
Division of APREL Laboratones.

Dynamic Range

Probe 274 Dynamic Range
10000
- .
¥ |
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P |
= i
E —— Uncerpe e e
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NCL Calibration Laboratories
Division of APREL Laboratones.

Video Bandwidth

Probe Frequency Characternistics

Probe output levael (dB)

1 10 100 1000 10000
Frequency (Hz)

Video Bandwidth at 500 Hz 1dB
Video Bandwidth at 1.02 KHz: 3dB

Page 8of 9
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NCL Calibration Laboratories
Dircision of APRFL Laboratomias.

Test Equipment

The test equipment used during Probe Calibration, manufacturer, model number
and, curent calibration statws are listed and located on the main APREL server
RAMCL\Calibration Equipmentinstrument List May 2012.

Pamalo 9
This page has bean reviewed for conteat and atested to on Page I of this docameat.

Page : 48 of 75 Version: 1.0



IAC Report No. 130416001HAC-FCC

NCL CALIBRATION LABORATORIES

A Division of APREL inc

Callbration File No:- CP-1434
Cllent.: AC

CERTIFICATE OF CALIERATION

It Is cenified that ihe equipment Idenified below has been callorated In the
NCL CALIBRATION LABORATORIES by qualified personnel following recognized
procedures and using transfer siandards raceable 1o MRCMIST.
Equipment: Miniature H-fieid RF Probe
Manufacturer APREL Laboratories
Model Ho.: H-020
Serlal No.o 400-00102
Callbration Type.. AIR Callbrafon
Callbration Frequancy.. 1380MHz

Callbration Procedurs:  ZSLVDRE-TP-DO1-038
Project Mo LAC-HAD H-probe-ca-S88T

Callbrated: £* Ortobar 20132
Rslsaced on: 4 Oclober 2012

Ihie Calbmadiaon Caifcaba (& Incomplate Unkaes Accompaniad sk ke Calbralion Fasulis Summary

Reoleased By: ) — "I'“"#HH'“H-_-

Art Brannan, Gualky Manager

NCL caipranon ianoraToRES

3O Tary Fox Drivs, Sufs 90 Civemeon o AFHEL
Exrmin, Onterin TEL: [E1) &Sm0
CARADA. K3 3N FAL BTH O5-5NE
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Introduction

This Callbration Report reproducas the resuits of the calbration pemommed In |ine with the SEUDRE-
TP-DO01-036 H-Field Probe Calbration Procedune. The resuits con@ined within this report are for
APREL H-Fleld Probs H-030 400-00102.

Referances

SSIDRE-TP-DO1-038 H-Fleld Probe Calloration Procaduns

IEEE S5td 1309-2005 “Standard for Calibraton of Eleciromagnetic Flield Sensors and Probes,
Exciudng Anfernas, from 9 kHz to S0GHE"

IEEE Std C&3.19-2006 Amenican Mational Standard Methoss of Maasurement of Compatiity
betwsen Winsess Communicatons Devices and Hearing Alds

Condltions

Probe 400-00102 was 3 re- calloration.

Arntibant Temparaturs of the Laboratory: 220 +-05°C

Sansor offsat

Each probe |s comprised of magnetic sensors and pastioned at 90 degree to each ofer. The electric

center of the loop Is the callbration field paint of the probe and the reference for all suDsequent
sensltvifies.

We the undersignad attest that to the best of cur knowledge the calibration of
this subject has been accuralely conducted and that all information contalned
within the resulls pages have been reviewed lor accuracy.

Al -
IR oo

Art Brennan, Cuslity Manager

- % f >
. ™ o
C Bl . b
_—— f . -
- E_."‘f.f.-___',.-"- F e { -

Dan Brooks, Test Engineer
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;"ICL 'C:llihr:_tiun Laboratories
Dieeiion of APREL Labomionas.

Machanical H-Fleld Probe Properties

Probs Typs: H-Fleid Proe H-020
Sarial Humbsar: A00-00102

Sansor Offzst 35mm

Sensor Dlamatar 3.8 mm

Tip Encloaure: Eiratyta

Tip Diameatar: a.5mm

Total Length: =300 mm

Sanaitivity In Alr at 1880MHz
All Channels : 1356 mivigAm}’

Dlode Compresslen Poini: 75 my

MOTE:

Senchiily as measured and recorded above has Desn calculated for each sensor when fully
assembled and poelfoned spatally around the measursment space and has been nomalzed o
reduce measurement unc2rainty and enhance probe responss for all three measurement locations
and percefved veston.

Pagadof 7
This page has bean reviewnd for contsat and atested bo om Page 2 of this docamend.

Page : 51 of 75 Version: 1.0



IAC

Report No. 130416001HAC-FCC

NCL Calibration Laboratories

Division of APREL Laboratorzes.

Target H-Field Measured:

The H-Filed measured with probe Serial Mumber: H-030-400-00102 has been normalized to meet the
target values to within 10%.

Target H-Field DSY @ 10 mm: 0.443 Aim
Measured H-Field @ 10 mm: 0.447 Afm
Delta H-Field: 0.004 Afm
Deviation from Target: = 1%

Magnetic Fleld Magnitude at 10mm Parallsl fo Dipole

1T M 3H M £ =1 61 T B 51 4 11 12 131 #8151 181 17 48 5 3 2 23 23 3 =1 351
Diciancs along Dipols (meng 13 1mm oender

——B3SMHE HFDintl —— 558 SMHE HFDIG —— 1B80MHz H-Diotal
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NCL Calibration Laboratories
Division of APEEL Laboratories.

Spatial Resolution:

The measured probe tip diameter is 8.5 mm (+/- 0.1 mm) and therefore meets the reguirements of
SSIDRB-TP-D01-032 for spatial rezolution.

Measured Receiving Pattern at 1680MHz

H-030-400-00102

180 170

‘ e(p=CH1 =M=CH2 =+=CH3 =xr=Total ‘

Measured at 90° &
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Loop lsotropy Error Hormalized to Reference 1880 MHz

-
:
B =2
= 1
v 0 e e
B -l
@ =
-4
-
0 100 200 300
lzotropicity: 0.20 dB
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NCL Calibration Laboratories
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Dynambe Rangs Mormallzed to Raferancs

11 ]1 — ——mm =

1D e e ——— — ===

W ———————T——— T ———T " ——————— |

OLC Wl i=ge= [rid]

o1 | ————si——— e — . e —]
= T
e = o e
LT
0
| MELS 1 EH 1JIER L0ED: 1 DOE 1 B0 1E0EHT
Megnei< Fedd A ]
Msasurad at 30° &
Teat Equipment

The test equipment used during Probe Calbration, manufacturer, model number and, cument
caloration status are Isted and located on the maln APREL server RINGLICallbration
Equipmentinstrument List May 2012

Paga Tof 7
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10 Dipole calibration report

NCL CALIBRATION LABORATORIES

Calibration File Mo: HAC-DC-1417
Project Mumber: INKB-HAC-835 dipole-5665

CERTIFICATE OF CALIBRATION

It Is cenified that e equipment idenifed below has been callbrated In e
NCL CALIBRATION LABORATORIES by quaifad personnel following recognized
procedures and using transter standards raceabie o NRC/NIST.

HAC Valigadon Dipode

Manufacturer: APREL Laboratories
Part number: ALS-D-835-5-2-HAC
Frequancy: 835 MHz
Serlal Mo: 185-D0578

Cusmmer Inventes Applance [Pudong) Corporation

Callbrated: June 9, 2012
Releasad on June 3%, 2012

This Calibrabion Certificate is Incomplete Unless Accompanied with the Calibration Results Surmmany

Released By: /ﬁ%%g e

Art Brannan, Quakty Managar

H.GL.Q&I.IEBAILQH.LEEQEEIQEJE

St 102, 303 Tomy Fox Cr. Cixezdom of AFAEL Lab
OTTaE, ONTARID TEL: [513] 435-0300
CAMADA K3 201 Fas: [B19) 35508
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Conditions

Dipole 18500578 client original calibration following modification.

Ambient Temperature of the Laboratory: 22°C +-0.5°C
Temperature of the Tissue: 21°C +-05°C

Calibration Results Summary

Thiz dipole has been found to comply with the calibration requirements detailed in
the “Experimental Investigation into the Frequency Response for the APREL
Laboratones IEEE CE&3.19 Hearing Aid Compatibility Validation Dipole Tuned for Air
[2005 version]. When used comectly this dipole has been found to be capable of
generating fields as required in the document “ATIS Incubator Solutions Program-4
Hearing Ald Compatibility AISP .4-Hearing Aid Compatibility “Test Plan & Technical
Specification for Wireless Phone Compliance Baseline” [2005 Version]" for HAC
system validation.

Electrical Results
Frequency: 835MHz

SWR: 146 U
Return Loss: -14 54 dB
Impedance: /73 0

Dipole Complies: 805 to 875MHz

We the undersigned attest that to the best of our knowledge the calibration of
this subject has been accurately conducted and that all information contained
within the results pages have been reviewed for accuracy.

OARecr

Art Era‘i’man, Quality Manager

Fra»

Constantin Teodorian, Test Engineer

This page has been reviewed for content and aftested to by signature within this docament.
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NCL Calibration Laboratories
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Introduction

The results contained within this calibration report are for HAC Validation Dipole
185-00578. The calibration routine consisted of a two step procesa. Step 1 involves
a mechanical verification and inspection to ensure that the dipole meets the
manufacturing folerances. Step 2 involves a complete elecirical calibration of the

HAC validation dipole conducted within an ambient controlled environment, where
the SWR, Impedance, and Retum Loss are fully assessed.

References

Experimental Investigation inte the Frequency Response for the APREL
Laboratories IEEE CE&3.19 Hearing Aid Compatibility “alidation Dipole Tuned for Air
[200& version)

CB3.19 American National Standard for Methods of Measurement of Comipatibility
between Wireless Communications Devices and Hearing Aids 200713

Conditions

Dipole 185-00578 was an original calibration following modification.

Ambient Temperature of the Laboratony: 22 °C +-0.5°C

Dipole Calibration uncertainty

The calibration uncertainty for the dipole iz made up of varous parameters

presented below.

Mechanical 1%

Positioning Error 1.22%

Electrical 1.7%

Tissue 2.2%

Dipole Validation 2.2%

TOTAL 8.32% (16.64% K=2)

This page has been reviewsd for content and attested to by signature within this docament.
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NCL Cabbration Laboratories
Division of APREL Labaratories.

Dipole Calibration Results

Electrical Calibration

Test Result
511 RIL -14 54 dB
SWH 1.46 U
Impedance 397310

Calibration Summary

Thiz dipole has been found to comply with the calibration requirements detailed in

the “Experimental Investigation into the Frequency Response for the APREL
Laboratories IEEE C63.19 Hearing Aid Compatibility Validation Dipole Tuned for Air
[2007!8 version]”.

This page has been reviewsd for content and attested to by signature within this document.
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Target E-Field Measured:

The E-Field measured with probe Serial Number: E-D20-H-420-00101 has been

nomalized to meet the target values within the standard CE3.19 2007/8 to within
10%.

—————————————————————————— 7 2
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_____________________________ mm = ofm ol e e L
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e e T . e e — — —— — ——— — —— — ———— —— . ——— i ——— = e o By = = ———
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— S35 EF ioiel — B S P iiiel — 10N CF Mok

Target E-Field DSY @ 10mm: 185.9 Vim
Measured E-Field @ 10mm: 183.3 Wim
Delta E-Field: 2.5 Vim
Deviation from Target: 1.3%

Ln
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Target H-Field Measured:

The H-Field measured with probe Serial Mumber H-030-200-00110 has been
normalized to mest the target values within the standard C63.19 2006 to within 10%.

X |
SN

TN

s

Lo lC ;'I:::::::'_:::::::::::::::::::ﬁi:::::IIET'EEEEEEEEEEEEEE

S i S——— A ——. S ——

— e
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1 I 31 41 31 &1 OF1 381 WO 11 120 13T B ST OTEN TP OBE 1M 20N 301 A I3 241 281 5
[ Larvew aloesg L pode [rem 1 Plmen oo b

| = HE32MHr HF Diotel =35 SMiHr HF CHobal — 130N Hr HF DEnial

Target H-Field D5Y @ 10mm: 0468 A'm
Measured H-Field @ 1 0mm: 0474 A'm
Deelta H-Field: 0005 Afm
Drewiation from Target: <1
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Results (Graphical Plots)

The following graphs and plots are the results as displayed on the Yector Network
Analyzer.

511 Parameter Return Loss

CH L - 51t
S0 FORMARD REFLECTION @ HEEH nw REE

4.808 dB OFFSET
LO0 HAONITUDE »fAEF=2.ARA df J.a80 dESDIY a.ae" OFFIET

FHMAAKER 2
: : : : : : : : @.03508R GH=

HRAKER TI HAx
HAAKER TO HLH

1 W AR73E% Gz
-1@.08L di

3 B.EYIZAG Gz
-10.088 di

: : d : : : : HAAKER READOUT
#.334923 iHz 1.133518 FUNCTLONG
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Dhivision of APREL Labaratomes.

Standing Wave Ratio

CH L - 51t
G0l FOAHWARD AEFLECTIOM E.EARD nw REF

A.808 dB OFFGET
JHA AEF=H.623 U J.008 Ls0IY g.aa" OFFIET

FMAAKER 2
2. E35088 GHz
L.483 U

HARRER TO HAd
MAAKER TO HLH

1  E.8R7309 GHz
L.943 U

3 B.AYIERGR GHz
L.949 U

i : : : : : 5 MAARKER READOUT
B.334923 [Hz 1.133318 FUNCTLONS
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Smith Chart Dipole Impedance

GL1 FOAWARD HREFLECTION 1
THFEDANCE
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4.808 db OFFIET
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Test Equipment

The test equipment used during Probe Calibration, manufacturer, model number
and, current calibration status are listed and located on the main APREL server
RANCLACalibration Equipmenfilnstrument List.

10

This page has been reviewed for content and attested to by signature within this document.

Page : 65 of 75 Version: 1.0



IAC Report No. 130416001HAC-FCC

NCL CALIBRATION LABORATORIES

Calibration File Mo: HAC-DC-1416
Project Mumber: INKB-HAC-1850 dipole-5664

CERTIFICATE OF CALIBERATION

It Is cerifed that the equipment identMed below has been callbrated In the
NCL CALIBRATION LABORATORIES by qualfied parsonnel following racognized
procedures and using franster standands traceable fo NRC/NIST.

HAC Valldabon Dipole

Manufaciwer APREL Laboratories
Part rumber; ALS-D-1900-5-2-HAC
Frequency: 1630 MHz
Serlal Mo: 210-D0703

Customer: Inventes Appliance [Pudong) Cofporation

Callbratad: Juna a’-"ﬁ 202
Released onJune 39, 2012

This Calibration Certificate is Incomplete Unless Accompanied with the Calibration Results Summany

Redeased By: ' /%EA""’\“"—.:.._.-

Art Brannan, Quakty Managar

H.GL.Q&.LIB.B&ILQH.I.&B.QEEIQEJEE

Sulte 102, 304 Tory Fou Cr Diviedoe ol AFAEL Lab
OTTHNE, ONTARID TEL: (1] &35-A300
CAMADA, K3 A11 Faz [E13) £35-A308
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Conditions
Dipole 210-00708 client re-calibration.

Ambient Temperature of the Laboratory: 22°C +-0.5°C
Temperature of the Tissue: 21°C +-0.5°C

Calibration Results Summary

Thiz dipole has been found to comply with the calibration requirements detailed in
the “Experimental Investigation intc the Fregquency Response for the APREL
Laboratonies IEEE C83.19 Hearing Aid Compatibility Validation Dipole Tuned for Air
[2005 version]”. When used comectly this dipole has been found to be capable of
generating fislds as required in the document “ATIS Incubator Solutions Program-2
Hearing Aid Compatibility AISP 4-Hearing Aid Compatibility “Test Plan & Technical
Specification for Wireless Phone Compliance Baseline” [2005 Version]" for HAC
system validation.

Electrical Results
Frequency: 1855MHz

SWR: 1420
Return Loss: -15.29 dB
Impedance: 3T 0

Dipole Complies: 1677 to 1979MHz

Wi the undersigned attest that to the best of our knowledge the calibration of
this subject has been accurately conducted and that all information contained
within the results pages have bean reviewed for accuracy.

DARe

Art Erdl’man. Quality Manager

Constantin Teodorian, Test Engineer

This page has been reviewsd for content and attested to by signature within this document.
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NCL Calibration Laboratories
Divizion of APREL Laboratories.

Introduction

The resultz contained within this calibration report are for HAC Validation Dipole
210-00708. The calibration routine consisted of a two step process. Step 1 involves
a mechanical verification and inspection to ensure that the dipole meets the
manufacturing tolerances. Step 2 involves a complete electrical calibration of the
HAC walidation dipole conducted within an ambient controlled environment, where
the SWR, Impedance, and Retum Loss are fully assessad.

References

Experimental Investigation intc the Freguency Response for the APREL
Laboratores IEEE C63.19 Hearing Aid Compatibility “Validation Dipole Tuned for Air
[2006 version]

C63.19 American National Standard for Methods of Measurement of Compatibility
between Wireless Communications Devices and Hearing Aids 2007/2

Conditions

Dipole 210-00708 was a re-calibration.

Ambient Temperature of the Laboratory: 22°C +-0.5°C

Dipole Calibration uncertainty

The calibration uncertainty for the dipole iz made up of varous parameters

presented below.

Mechanical 1%

Positioning Error 1.22%

Electrical 1.7%

Tizzue 2.2%

Dipole Validation 2.2%

TOTAL B.32% [16.64% K=2)

This page has been reviewsd for content and aftested to by signature within this document.
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Dhivision of APEFEL Labaratories.

Dipole Calibration Results

Electrical Calibration

Test Result
S11RIL -15.28 dB
SWR 142 U
Impedance 3701 0

Calibration Summary

Thiz dipole has besn found to comply with the calibration reguirements detailed in
the “Experimental Investigation into the Freguency Response for the APREL
Laboratores IEEE C63.19 Hearing Ald Compatibility Validation Dipole Tuned for Air
[200718 version]”.
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Target E-Field Measured:

The E-Fielkd measured with probe Serial Mumber: E020-H-420-00101 has been
normalized to meet the target values within the standard CE3.19 2007/8 to within
10%.
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Target H-Field Measured:

The H-Field measured with probe Serial Mumber H-030-400-00110 has been
normalized to meet the target values within the standard C63.19 2006 to within 10%.
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Results (Graphical Plots)

The following graphs and plotz are the resultz as displayed on the Vector Metwork
Analyzer.

511 Parameter Return Loss
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Standing Wave Ratio
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Smith Chart Dipole Impedance
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Test Equipment

The test equipment used during Probe Calibration, manufacturer, model numilser
and, current calibration status are listed and located on the main APREL server
RANCLWCalibration Equipmentilnstrument List.
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