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HCT

HET COLLTD,

Report No.: HCT-1A0811-0102

FCC ID: TYKNX9250 Date of Issue:  Nov. 11,2008

HAC MEASUREMENT REPORT

1. APPLICANT / EUT DESCRIPTION

1.1 Applicant

e Company Name:
o Address:

o Attention:
e Tel./ Fax:

CASIO HITACHI Mobile Communications Co., Ltd.
2-229-1, Sakuragaoka, Higashiyamato-shi,
Tokyo 207-8501, Japan

Tsuchida Masahiko

(042) 516-2183 / (042) 516-2505

1.2 EUT Description

e EUT Type:

e Trade Name:

¢ Model(s):

e FCC ID:

e Serial Number(s):
e Tx Frequency:

e FCC Rule Part(s):
e Modulation(s):

e Antenna Type:

o Date(s) of Tests:
¢ Place of Tests:

e Report Serial No.:

e FCC Classification:

e Max E-Field Emission:

e Max H-Field Emission:

Dual-Band CDMA Phone with Bluetooth (CDMA/PCS CDMA)

CASIO HITACHI

CASIO EXILIM

TYKNX9250

#1

824.70 - 848.31 MHz (CDMA)

1851.25 -1 908.75 MHz (PCS CDMA)
2 402 — 2 480 MHz (Bluetooth)
Licensed Portable Transmitter Held to Ear (PCE)
§ 20.19(b); 86.3(v), §7.3(v)

CDMA835/ PCS1900

Intenna

Nov. 10, 2008

HCT CO., LTD.

Icheon, Kyoung ki-Do, KOREA

HCT-IA0811-0102

channel 600, 1 880.00 MHz = 33.7 dBV/m (M4)
channel 1175, 1 908.75 MHz = - 21.2 dBA/m (M4)

HCT CO., LTD.

SAN 136-1, AMI-RI , BUBAL-EUP, ICHEON-SI, KYOUNGKI-DO, 467-701, KOREA
TEL : +82 31639 8565 FAX:+8231639 8525 www.hct.co.kr

3of 23




HCT

HET COLLTD,

Report No.: HCT-1A0811-0102 FCCID: TYKNX9250 Date of Issue:  Nov. 11,2008

2. HAC MEASUREMENT SET-UP

These measurements are performed using the DASY4 automated dosimetric assessment system.
It is made by Schmid & Partner Engineering AG (SPEAG) in Zurich, Switzerland. It consists of
high precision robotics system (Staubli), robot controller, Pentium IV computer, near-field
probe, probe alignment sensor. The robot is a six-axis industrial robot performing precise movements.

A cell controller system contains the power supply, robot controller, teach pendant (Joystick),
and remote control, is used to drive the robot motors. The PC consists of the HP Pentium
IV 3.0 GHz computer with Windows XP system and HAC Measurement Software DASY4, A/D
interface card, monitor, mouse, and keyboard. The Staubli Robot is connected to the cell
controller to allow software manipulation of the robot. A data acquisition electronic (DAE)
circuit performs the signal amplification, signal multiplexing, AD-conversion, offset
measurements, mechanical surface detection, collision detection, etc. is connected to the
Electro-optical coupler (EOC). The EOC performs the conversion from the optical into digital
electric signal of the DAE and transfers data to the PC plug-in card.
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Figure 1. HAC Test Measurement Set-up

The DAE4 consists of a highly sensitive electrometer-grade preamplifier with auto-zeroing, a
channel and gain-switching multiplexer, a fast 16 bit AD-converter and a command decoder
and control logic unit. Transmission to the PC-card is accomplished through an optical
downlink for data and status information and an optical uplink for commands and clock lines.
The mechanical probe mounting device includes two different sensor systems for frontal and
sidewise probe contacts. They are also used for mechanical surface detection and probe
collision detection. The robot uses its own controller with a built in VME-bus computer.

HCT CO., LTD.
SAN 136-1, AMI-RI , BUBAL-EUP, ICHEON-SI, KYOUNGKI-DO, 467-701, KOREA
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HET COLLTD,

Report No.: HCT-1A0811-0102 FCCID: TYKNX9250 Date of Issue:  Nov. 11,2008

3. SYSTEM SPECIFICATIONS

3.1 Probe

3.1.1 E-Field Probe Description

Construction One dipole parallel, two dipoles normal to probe axis
Built-in shielding against static charges
Calibration In air from 100 MHz to 3.0 GHz (absolute accuracy * 6.0 %, k = 2)
Frequency 100 MHz to > 6 GHz; Linearity: = 0.2 dB (100 MHz to 3 GHz)
Directivity + 0.2 dB in air (rotation around probe axis)
+ 0.4 dB in air (rotation normal to probe axis)

Dynamic Range

2 V/imto > 1000 V/m

(M3 or better device readings fall well below diode compression point)

Linearity

+ 0.2dB

Dimensions

Overall length: 330 mm (Tip: 16 mm)
Tip diameter: 8 mm (Body: 12 mm)

Distance from probe tip to dipole centers: 2.5 mm

[ E-Field Probe ]

3.1.2 H-Field Probe Description

Construction Three concentric loop sensors with 3.8 mm loop diameters resistively
loaded detector diodes for linear response Built-in shielding against
static charges PEEK enclosure material (resistant to organic solvents,
e.g., glycolether)

Frequency 200 MHz to > 3 GHz (absolute accuracy £ 6.0 %, k = 2); Output
linearized
Directivity + 0.25 dB (spherical isotropy error)

Dynamic Range

10 mA/mto 2 A/m at 1 GHz

E-Field Interference

< 10 % at 3 GHz (for plane wave)

Dimensions

Overall length: 330 mm (Tip: 40 mm)
Tip diameter: 6 mm (Body: 12 mm)
Distance from probe tip to dipole centers: 3 mm

The closest part of the sensor element is 1.9 mm closer to the tip

[ H-Field Probe ]
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HET COLLTD,

Report No.: HCT-1A0811-0102 FCCID: TYKNX9250 Date of Issue:  Nov. 11,2008

3.2 Phantom & Device Holder

Figure 2. HAC Phantom & Device Holder

The Test Arch phantom should be positioned horizontally on a stable surface. Reference markings on the
Phantom allow the complete setup of all predefined phantom positions and measurement grids by manually
teaching three points in the robot.

The devices can be easily, accurately, and repeatable positioned according to the FCC specifications.

3.3 Robotic System Specifications

Specifications

POSITIONER: Staubli Unimation Corp. Robot Model: RX90LB
Repeatability: 0.02 mm
No. of axis: 6

Data Acquisition Electronic (DAE) System
Cell Controller

Processor: Pentium IV

Clock Speed: 3.0 GHz

Operating System: Windows XP

Data Card: DASY4 PC-Board

Data Converter

Features: Signal Amplifier, multiplexer, A/D converter, and control logic
Software: DASY4 software

Connecting Lines: Optical downlink for data and status info.

Optical uplink for commands and clock
PC Interface Card
Function: 24 bit (64 MHz) DSP for real time processing
Link to DAE
16 bit A/D converter for surface detection system
serial link to robot
direct emergency stop output for robot

HCT CO., LTD. 6 of 23
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HET COLLTD,

Report No.: HCT-1A0811-0102 FCCID: TYKNX9250 Date of Issue:  Nov. 11,2008

4. EUT ARRANGEMENT

4.1 WD RF Emission Measurements Reference and Plane

Figure 3. lllustrate the references and reference plane that shall be used in the WD emissions measurement.

e The grid is 5 cm by 5 cm area that is divided into 9 evenly sized blocks or sub-grids.

e The grid is centered on the audio frequency output transducer of the WD (speaker or T-coil).

e The grid is in a reference plane, which is defined as the planar area that contains the highest point in the
area of the phone that normally rests against the user's ear. It is parallel to the centerline of the receiver
area of the phone and is defined by the points of the receiver-end of the WD handset, which, in normal
handset use, rest against the ear.

e The measurement plane is parallel to, and 1.0 cm in front of, the reference plane.
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Figure 3. WD reference and plane for RF emission measurements
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Figure 4. Gauge Block with E-Field Probe Figure 5. Gauge Block with H-Field Probe
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HCT
Report No.: HCT-1A0811-0102 FCCID: TYKNX9250 Date of Issue:  Nov. 11,2008

5. SYSTEM VALIDATION

The test setup was validated when configured and verified periodically thereafter to ensure proper function.
The procedure is a validation procedure using dipole antennas for which the field levels were computed by
FDTD modeling.

5.1 Validation Procedure

Place a dipole antenna meeting the requirements given in ANSI-C63.19 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:

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

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

o 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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Amplifier Dual Directional Coupler e
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Figure 6. Dipole Validation SET-UP
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HET COLLTD,

Report No.:

HCT-1A0811-0102 FCCID: TYKNX9250 Date of Issue:  Nov. 11,2008
5.2 Validation Result
5.2.1 E-Field Scan
Target Value
Input Power Measured Deviation Limit
Mode Freq. [MHz] [VIm]
[dBm] Value [V/m] (%] (%]
SPEAG
Cw 835 20 165 159 +3.77 +25
Ccw 1880 20 141.05 140.25 + 0.57 +25
5.2.2 H-Field Scan
Target
Input Power Measured Deviation Limit
Mode Freq. [MHz] Value [A/m]
[dBm] Value [A/m] [%0] [%0]
SPEAG
Cw 835 20 0.449 0.445 +0.90 +25
Ccw 1880 20 0.475 0.469 +1.28 +25

Notes:

1) Deviation (%) = 100 * (Measured value minus Target value) divided by Target value.

ANSI-C63.19 requires values to be within 25 % of their targets. 12 % is deviation and 13 % is

measurement uncertainty.

2) The maximum E-field or H-field were evaluated and compared to the target values provided by

SPEAG in the calibration certificate of specific dipoles.

3) Please refer to the attachment for detailed measurement data and plot.

HCT

CO., LTD.
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Report No.: HCT-1A0811-0102 FCCID: TYKNX9250 Date of Issue:  Nov. 11,2008

6. Probe Modulation Factor

A calibration was made of the modulation response of the probe and its instrumentation chain. This calibration
was performed with the field probe, attached to its instrumentation. The response of the probe system to a
CW field at the frequency of interest is compared to its response to a modulated signal with equal peak
amplitude to that of a CW signal. The field level of the test signals are ensured to be more than 10 dB above
the ambient level and the noise floor of the instrumentation being used. The ratio of the CW reading to that
taken with a modulated reading was applied to the DUT measurements.

All voice modes for this device have been investigated in this section of the report. According to the FCC
3G Measurement Procedures, May 2006 for RF Emissions, variations in peak field and power readings.

This was done using the following procedure:

1. The probe was illuminated with a CW signal at the intended measurement frequency and
wireless device power.

2. The probe was positioned at the field maxima over the dipole antenna (determined after an
area scan over the dipole) illuminated with the CW signal.

3. The reading of the probe measurement system of the CW signal at the maximum point was
recorded.

4. Using a Spectrum Analyzer, the modulated signal adjusted with the same peak level of the
CW signal was determined.

5. The probe measurement system reading was recorded with the modulated signal. The
appropriate system crest factors for the modulation type were configured in the software to
the system measurements.

6. The ratio of the CW reading to modulated signal reading is the probe modulation factor (PMF)
for the modulation and field probe combination. This was repeated for 80 % AM.

7. Steps 1-6 were repeated at all frequency bands and for both E and H field probes.

The modulation factors obtained were applied to readings taken of the actual wireless device, in order to
obtain an accurate peak field reading using the formula:

Peak = 20 - log (Raw - PMF)
This method correlates well with the modulation using the DUT in the alternative substitution method.
See below for correlation of signal:

“REW 30 kHz “REV 30 kHz
*VEW 300 kHz *¥EW 300 kHz
Ref 33.3 dEm “Att 40 4B SWT § ms Ref 23.3 dEm “htt 40 4B SUT 5 ms

. B} C N il o
j_av| / \ mEn- I/ \

. / \ WM“ Platha, o e

: [ [ PR, :j
Center 1.88 GHz 300 kHz/ Span 3 MHz PRF ;nb“ 1.88 cHz 300 kHzs Span 3 HHz PRN

Tx Channel Tx Channel

Bandwideh 1.35 MHz Power 25.03 dBm Bandwidth 1.25 MHzZ Power 26.01 dBm

Figure. 7 Figure. 8
Signal Generator Modulated Signal Wireless Device Modulated Signal
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6.2 Modulation Factor
6.2.1 E-Field
Probe
Mode Freq. [MHz] Input Power [dB] E-Field measured value [V/m] Modulation
Factor
CW 24 273.8 -
80 % AM 24 168.9 1.621
835
CDMA (Full Rate) 24 285.5 0.959
CDMA (1/8 Rate) 24 87.7 3.122
CwW 24 198.9 -
80 % AM 24 125.3 1.587
1880
CDMA (Full Rate) 24 204.6 0.972
CDMA (1/8 Rate) 24 64.83 3.068
6.2.2 H-Field
Probe
Mode Freq. [MHZz] Input Power [dB] H-Field measured value [A/m] Modulation
Factor
Cw 24 0.826 -
80 % AM 24 0.541 1.527
835
CDMA (Full Rate) 24 0.975 0.847
CDMA (1/8 Rate) 24 0.299 2.763
cw 24 0.754 -
80 % AM 24 0.507 1.487
1880
CDMA (Full Rate) 24 1.002 0.752
CDMA (1/8 Rate) 24 0.287 2.627
Notes:
1) Modulation Factor =CW / WD_CDMA
HCT CO., LTD. 11 of 23




HET COLLTD,

Report No.: HCT-1A0811-0102

FCC ID:

TYKNX9250

Date of Issue:

Nov. 11,2008

6.2.3 PMF Peak Power Measurement Plots

B Probe Modulation Factor (CW)

RBW 3 MHz Marker 1 [T1 ]
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Spectrum Analyzer Settings

- Input Power: 24.0 dBm

- RBW: 3 MHz

- Video Bandwidth: 3 MHz

- Span: Zero

- Sweep Time: 40 ms

- Detection: Peak detection (RMS)

TEL : +82 31 639 8565

B Probe Modulation Factor (AM 80 %)
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B Probe Modulation Factor (CDMA: 1/8 rate)
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HET CoLLTD,

Report No.: HCT-1A0811-0102 FCCID: TYKNX9250 Date of Issue:  Nov. 11,2008

/. FCC 3G MEASUREMENTS — MAY / JUNE 2006

Sample pre-testing of the various modes were performed at the worst case probe location as part of

subset testing justification. See below for measured conducted power for applicable device modes:

7.1 Handset Measured Conducted Powers

Average Output Power Measurement for FCC ID: TYKNX9250

TDSO 1XEvDO | 1xEvDO 1xEvDO 1XEvDO
S0O2 S0O2 SO55 SO55
Band Channel S032 Rev.0 Rev.0 Rev.A Rev.A

‘ RC1/1 RC3/3 RC1/1 RC3/3 RC3/3 (FTAP) | (RTAP) (FETAP) (RETAP)
1013 I 23.86 l 23.85 l 23.84 l 23.66 l 23.78 l 24.35 l 24.34 l 24.32 | 24.54 |
CDMA 384 I 24.12 l 24.07 l 24.10 l 24.06 l 24.00 l 24.60 l 24.65 l 24.65 | 24.62 |
777 ‘ 23.97 ‘ 24.04 ‘ 23.99 ‘ 24.03 l 23.83 l 24.30 l 24.30 l 24.49 | 24.47 |
25 ‘ 23.91 ‘ 23.77 ‘ 23.91 ‘ 23.88 l 23.86 l 24.29 l 24.26 l 24.31 | 24.29 |
PCS 600 ‘ 23.82 ‘ 23.83 ‘ 23.84 ‘ 23.91 ‘ 23.94 ‘ 24.35 ‘ 24.39 ‘ 24.36 | 24.49 |
1175 ‘ 24.12 ‘ 24.04 ‘ 24.15 ‘ 24.02 ‘ 23.98 ‘ 24.48 ‘ 24.77 ‘ 24.57 | 24.57 |

7.2 Worst-Case Probe Location Measurements

Below are RC/SO mode investigation results of the device at the worst-case (maximum) field point location.

The worst-case RC/SO was used for HAC testing.

Conducted | Time Avg. FCC
Peak Field | FCC Limit
Mode | Channel| Backlight RC/SO Battery | Antenna Power Field MARGIN | RESULT
[dBV/m] | [dBV/m]
[dBm] [V/m] [dB]
PCS 600 off SO55/RC3 | Standard | Intenna 23.91 48.93 33.5 41 - 7.46 M4
PCS 600 on SO55/RC1 | Standard | Intenna 23.84 49.84 33.7 41 -7.30 M4
PCS 600 off SO2/RC1 | Standard | Intenna 23.82 49.76 33.7 41 - 7.31 M4
PCS 600 off SO3/RC1 Standard | Intenna 23.91 17.39 34.5 41 - 6.46 M4
PCS 600 off SO55/RC1 | Standard | Intenna 23.84 49.87 33.7 41 -7.29 M4
PCS 600 off SO9/RC2 | Standard | Intenna 23.95 49.38 33.6 41 -7.38 M4
PCS 600 off SO2/RC3 | Standard | Intenna 23.83 49.22 33.6 41 - 7.40 M4
PCS 600 off SO3/RC3 | Standard | Intenna 23.87 49.55 33.7 41 -7.35 M4
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8. TEST PROCEDURE

Test Instructions

+ Confirm proper
operation of probes and
instrumentation

+ Position WD

+ Conficure WD Tx
Operation

Per Section 4.3.1.2.2 (1-3)

*

+ Initialize field probe and
take first readine
# Scan Area

Per Section 4.3.1.2.2 (4-6)

*

Identify exclusion area and
then identify and record
maximum reading for
remaining area in V/m or
Afm

Per Section 4.3.1.2.2 (7-9)

Rescan for E or H-Field,
as needed

Per Section 4.3.1.2.2 (11)

Both E & H Field
Scanned?

Identify & Record Category

Per Section 4.3.1.2.2 (10) &
7.2

Figure 9. WD near-field emission automated test flowchart
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The evaluation was performed with the following procedure:

1. Confirm proper operation of the field probe, probe measurement system and other instrumentation and
the positioning system.

2. Position the WD in its intended test position. The measurement should be performed at a distance 1cm
from the probe elements so the gauge block can simplify this positioning.

3. Configure the WD normal operation for maximum rated RF output power, at the desired channel and
other operating parameters, as intended for the test.

4. The center sub-grid shall be centered on the center of the WD output (acoustic or T-Coil output), as
appropriate.

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. Locate the field probe at reference location and measure the field strength.

7. Scan the entire 5 cm by 5 cm region at 2 mm increments and record the reading at each measurement
point.

8. Identify the maximum field reading within the non-excluded sub-grids identified in Step 7.

9. Move the probe to the location of maximum scan measurement and then 360° rotating the probe to align
it for the maximum reading at that position.

10. Locate the field probe at the reference location and measure the field strength for drift evaluation.
If conducted power deviations of more than 5 % occurred, the tests were repeated.

11. Convert the maximum field strength reading identified in Step 8 to V/m or A/m, as appropriate. For
probes which require a probe modulation factor, this conversion shall be done using the appropriate
probe modulation.

12. Repeat Step 1 through Step 11 for both the E and H field measurements.

HCT CO., LTD.
SAN 136-1, AMI-RI , BUBAL-EUP, ICHEON-SI, KYOUNGKI-DO, 467-701, KOREA
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Report No.: HCT-1A0811-0102 FCCID: TYKNX9250 Date of Issue:  Nov. 11,2008

9. ANSI/IEEE C63.19 PERFORMANCE CATEGORIES

The EUT must meet the following M3 or M4 category:

Category Telephone RF Parameters
Near Field AWEF [dB] E-Field Emissions dB [V/m] H-Field Emissions dB [A/m]
Frequency < 960 MHz
0 56 to 61 +5.6to +10.6
M1
-5 53.51t0 58.5 +31to+8.1
0 51to 56 +0.6t0+5.6
M2
-5 48.5t053.5 -19to+3.1
0 46 to 51 -4.4t0+0.6
M3
-5 43.51t0 48.5 -69to-1.9
0 <46 <-44
M4
-5 <435 <-6.9
Frequency > 960 MHz
0 46 to 51 -4.4100.6
M1
-5 43.510 48.5 -6.9t0-1.9
0 41 to 46 -94t0-4.4
M2
-5 38.5t043.5 -11.9t0-6.9
0 36to 41 -144t0-9.4
M3
-5 33.51t038.5 -16.9t0-11.9
0 <36 <-14.4
M4
-5 <335 <-16.9

Table 1. Telephone near-field categories in linear units

HCT CO., LTD. 16 of 23
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Notes:

1. Worst-Case uncertainty budget for HAC free field assessment according to ANSI-C 63.19[1].The budget is
valid for the frequency range 800 MHz-3 GHz and represents a worst-Case analysis. For specific test sand
configurations, the uncertainty could be considerably smaller. Some of the parameters are dependent on the

Table 2. Uncertainties (E-Field)

user situations and need adjustment according to the actual laboratory conditions.
2. * Uncertainty specifications from Schmidt & Partner Engineering AG (not site specific)

SAN 136-1, AMI-RI , BUBAL-EUP, ICHEON-SI, KYOUNGKI-DO, 467-701, KOREA

TEL : +82 31639 8565 FAX:+8231639 8525 www.hct.co.kr

HCT CO., LTD.

Report No.: HCT-1A0811-0102 FCCID: TYKNX9250 Date of Issue:  Nov. 11,2008
10. MEASUREMENT UNCERTAINTIES
10.1 E-Field
HAC (E-Field) Uncertainty Budget [According to ANSI C63.19] el
covscnn || P | ] St | s e vt ST
Measurement system
1 |Probe Calibration 5.1% Normal 100 | 1 51% 26.01 26.01 00
2 |Axial Isotropy 47% | Rectangular | 1.73 | 1 27% 7.36 7.36 00
3 |Sensor Displacement 165% | Rectangular [ 1.73 | 1 9.5% 90.75 90.75 0
4 |Boundary effect 24% | Rectangular | 1.73 | 1 14% 192 192 00
5 |Linearity 47% | Rectangular | 1.73 | 1 21% 7.36 7.36 00
6 |Scaling to peak Envelope Power 20% | Rectangular | 1.73 | 1 12% 133 133 00
7 |System Detection limits 10% | Rectangular | 1.73 | 1 0.6 % 0.33 0.33 0
8  |Readout Electronics 03% Normal 100 | 1 0.3% 0.09 0.09 00
9 |Response time 08% | Rectangular | 1.73 | 1 0.5% 0.21 0.21 00
10 |Integration time 26% | Rectangular | 1.73 | 1 15% 2.25 2.25 00
11 |RF Ambient Conditions 30% | Rectangular | 1.73 | 1 17% 3.00 3.00 0
12 |RF Reflections 12% | Rectangular | 1.73 | 1 0.7% 0.50 0.50 00
13 |Probe positioner 12% | Rectangular | 1.73 | 1 0.7% 0.48 0.48 00
14 |Probe positionering 47% | Rectangular | 1.73 | 1 27% 7.36 7.36 00
15 |Extrap. And Interpolation 10% | Rectangular | 1.73 | 1 0.6 % 0.33 0.33 0
Test Sample Related
16 |Device Positioning Vertical 47% | Rectangular [ 1.73 | 1 21% 7.36 7.36 00
17 |Device Positioning Lateral 10% | Rectangular | 1.73 | 1 0.6% 0.33 0.33 00
18 |Device Holder and Phantom 24% | Rectangular | 173 | 1 14% 192 192 0
19 |Test Sample 04% Normal 100 |1 0.4% 0.16 0.16 9 0.17dB
20 |Power drift 30% | Rectangular | 1.73 | 1 L7% 3.00 3.00 00
PMF Calculations
21 |Power Sensor 10% | Rectangular | 1.73 | 1 0.6 % 0.32 0.32 0
22 |Dual Directional Coupler 10% | Rectangular | 1.73 | 1 0.6% 0.32 0.32 00
Phantom and Setup Related
23 |Phantom Thickness | 249 [ Recnguir [ 173 [ 1] 149 | 12 12 |«
Combined standard Uncertainty [%] 128% 16464 05238
Expanded standard Uncertainty [k =2, Confidence 95 %] 25.7% 0.993 dB
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Notes:

1. Worst-Case uncertainty budget for HAC free field assessment according to ANSI-C 63.19[1].The budget is
valid for the frequency range 800 MHz-3 GHz and represents a worst-Case analysis. For specific test sand
configurations, the uncertainty could be considerably smaller. Some of the parameters are dependent on the

Table 3. Uncertainties (H-Field)

user situations and need adjustment according to the actual laboratory conditions.
2. * Uncertainty specifications from Schmidt & Partner Engineering AG (not site specific)
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HCT CO., LTD.
SAN 136-1, AMI-RI , BUBAL-EUP, ICHEON-SI, KYOUNGKI-DO, 467-701, KOREA

FAX : +82 31639 8525 www.hct.co.kr

Report No.: HCT-1A0811-0102 FCCID:  TYKNX9250 Date of Issue:  Nov. 11,2008
10.2 H-Field
HAC (H-Field) Uncertainty Budget [According to ANSI C63.19] -
gl Bl O Y W el et R
Measurement system
1 |Probe Calibration 51% Normal 1.00 1 51% 26.01 26.01 0
2 |Axial Isotropy 47% Rectangular | 1.73 1 2.7% 7.36 7.36 00
3 |Sensor Displacement 16.5% | Rectangular [ 1.73 | 0.145 14% 191 0.04 0
4 |Boundary effect 2.4% Rectangular | 1.73 1 14% 1.92 1.92 00
5 |Linearity 47% Rectangular | 1.73 1 2.7% 7.36 7.36 00
6 |Scaling to peak Envelope Power 20% | Rectangular [ 1.73 1 12% 1.33 1.33 00
7 |System Detection limits 1.0% Rectangular | 1.73 1 0.6 % 0.33 0.33 00
8 |Readout Electronics 0.3% Normal 1.00 1 0.3% 0.09 0.09 0
9 |Response time 0.8% Rectangular | 1.73 1 0.5% 0.21 0.21 0
10 |Integration time 2.6% Rectangular | 1.73 1 1.5% 2.25 2.25 00
11 |RF Ambient Conditions 3.0% Rectangular | 1.73 1 17% 3.00 3.00 00
12 |RF Reflections 11% Rectangular | 1.00 1 11% 1.14 1.14 00
13 |Probe positioner 12% | Rectangular [ 1.73 | 0.67 0.5% 0.22 0.10 0
14 |Probe positionering 4.7% Rectangular | 1.73 | 0.67 1.8% 331 1.48 00
15 |Extrap. And Interpolation 1.0% | Rectangular [ 1.73 1 0.6 % 0.33 0.33 0
Test Sample Related
16 |Device Positioning Vertical 4.7% Rectangular | 1.73 | 0.67 18% 331 7.32 0
17 |Device Positioning Lateral 1.0% Rectangular | 1.73 1 0.6 % 0.33 0.33 00
18 |Device Holder and Phantom 2.4% Rectangular | 1.73 1 14% 1.92 1.92 00
19 |Test Sample 0.3% Normal 1.00 1 0.3% 0.08 0.08 9 0.013dB
20 |Power drift 30% Rectangular | 1.73 1 17% 3.00 3.00 00
PMF Calculations
21 |Power Sensor 1.0% Rectangular | 1.73 1 0.6 % 0.32 0.10 0
22 |Dual Directional Coupler 1.0% | Rectangular [ 1.73 1 0.6 % 0.32 0.32 0
Phantom and Setup Related
23 |Phantom Thickness 24% | Rectanguler | 173 [ 067 | 09% 086 039 o
Combined standard Uncertainty [%] 82% 66.44 0.342B
Expanded standard Uncertainty [k =2, Confidence 95 %] 16.3 % 0.6558 dB
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Report No.: HCT-1A0811-0102 FCCID: TYKNX9250 Date of Issue:  Nov. 11,2008

11. HAC TEST DATA SUMMARY

11.1 Measurement Results (E-Field CDMA / PCS DATA)

Ambient TEMPERATURE (°C): 21.5

S/N: #1

Conducted | Time Avg. Peak FCC FCC
Exclusion
Mode Ch. | Backlight RC/SO Battery | Antenna Power Field Field Limit | MARGIN RESULT
Block
(dBm) (Vim) | (dBV/m) | (dBV/m)| (dB)

CDMA | 1013 off S055/RC1 | Standard | Intenna 23.84 55.6 34.5 51 -16.47 | none M4
CDMA | 384 off S0O55/RC1 | Standard| Intenna 24.10 81.8 37.9 51 -13.11 none M4
CDMA | 777 off S0O55/RC1 | Standard | Intenna 23.99 58.4 35.0 51 -16.04 none M4
PCS 25 off SO55/RC1 | Standard | Intenna 23.91 46.7 33.1 41 - 7.86 none M4
PCS | 600 off S055/RC1 | Standard | Intenna 23.84 49.8 33.7 41 -7.30 none M4
PCS | 1175 off S0O55/RC1 | Standard | Intenna 2415 471 33.2 41 -7.78 none M4
PCS 600 off SO55/RC1 | Extended| Intenna 23.84 47.3 33.3 41 -7.75 none M4

NOTES:

1. All modes of operation were investigated and the worst-case are reported.

2. Battery Type Standard Extended 0O Fixed

3. Power Measured Conducted O EIRP O ERP

4. Test Signal Call Mode Manual Test cord Base Station Simulator

5. HAC Measurement System SPEAG
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Report No.: HCT-1A0811-0102 FCCID: TYKNX9250 Date of Issue:  Nov. 11,2008
11.2 Measurement Results (H-Field CDMA / PCS DATA)
Ambient TEMPERATURE (°C): 215
S/N: #1
Conducted | Time Avg. Peak FCC FCC
Exclusion
Mode Ch. | Backlight RC/SO Battery | Antenna Power Field Field Limit | MARGIN RESULT
Block
(dBm) (A/m) (dBA/m) | (dBA/m) (dB)
CDMA | 1013 off SO55/RC1 | Standard| Intenna 23.84 0.098 -21.6 0.6 -22.21 none M4
CDMA | 384 off SO55/RC1 | Standard | Intenna 24.10 0.152 -17.8 0.6 -18.41 none M4
CDMA | 777 off SO55/RC1 | Standard| Intenna 23.99 0.100 -21.4 0.6 -22.03 none M4
PCS 25 off SO55/RC1 | Standard | Intenna 23.91 0.110 -21.6 -9.4 | -12.25 none M4
PCS 600 off SO55/RC1 | Standard | Intenna 23.84 0.112 -21.5 -9.4 | -12.09 none M4
PCS | 1175 off SO55/RC1 | Standard| Intenna 24.15 0.116 -21.2 -9.4 | —11.79 none M4
NOTES:

1. All modes of operation were investigated and the worst-case are reported.
Standard Extended O Fixed

2. Battery Type

3. Power Measured

4. Test Signal Call Mode

5. HAC Measurement System

SAN 136-1, AMI-RI , BUBAL-EUP, ICHEON-SI, KYOUNGKI-DO, 467-701, KOREA
FAX : +82 31 639 8525 www.hct.co.kr
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11.3 Worst-case Configuration Evaluation
Ambient TEMPERATURE (°C): 21.5
S/N: #1
Peak Reading 360° Probe Rotation at Azimuth axis
Peak FCC
Conducted | Time Avg. FCC Limit Exclusion
Mode | Channel | Backlight RC/SO Antenna Field MARGIN RESULT
Power (dBm) | Field (V/m) (dBV/m) Block
(dBV/m) (dB)
PCS 600 off SO55/RC1 | Standard 23.84 51.0 33.9 41 -7.10 none M4
Ao Lt E(roll)
50.1V/m £0.13dB
100
90
801
704
60
E
5 50 - —_ —
40+
304
20
10-F
O:IIIIIIIIIIIIIIIIIIII 1 1 1 I S I S B I |
0 50 100 150 200 250 300 350
Deg
Worst-Case Probe Rotation about Azimuth axis
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Report No.:

HCT-1A0811-0102

FCC ID:

TYKNX9250

Date of Issue:

Nov. 11,2008

12. HAC TEST EQUIPMENT LIST

| Manufacturer | Type / Model ‘ SIN | Calib. Date ’ Calib. Interval | Calib. Due
| Staubli | Robot RX90L ‘ F01/ 5K09A1/A/01 | N/A ‘ N/A | N/A

| Staubli | Robot ControllerCS7MB ‘ F99/5A82A1/C/01 | N/A ‘ N/A | N/A

| Staubli | Teach Pendant (Joystick) ‘ D221340.01 | N/A ‘ N/A | N/A

| HP | Pavilion t000_puffer ‘ KRJ51201TV | N/A ’ N/A | N/A

| SPEAG | SPEAG HAC Phantom ‘ - | N/A ’ N/A | N/A

| SPEAG | Light Alignment Sensor ‘ 265 | N/A ‘ N/A | N/A

| SPEAG | DAE3V1 ‘ 466 | 07/17/08 ‘ Annual | 07/17/09
| SPEAG | E-Field Probe ‘ 2343 | 05/19/08 ‘ Annual | 05/19/09
| SPEAG | H-Field Probe ‘ 6101 | 05/19/08 ‘ Annual | 05/19/09
| SPEAG | Validation Dipole CD835V2 ‘ 1024 | 03/11/08 ‘ Annual | 03/11/09
| SPEAG | Validation Dipole CD1880V2 ‘ 1019 | 03/11/08 ‘ Annual | 03/11/09
| Agilent | Power Meter(F) E4419B ‘ MY41291386 | 11/05/08 ’ Annual | 11/05/09
| Agilent | Power Sensor(G) 8481 ‘ MY41090870 | 11/05/08 ’ Annual | 11/05/09
| HP | Signal Generator E4438C ‘ MY42082646 | 12/24/07 ‘ Annual | 12/24/08
| EM POWER | Power Amp BBS3Q7ELU ‘ 1013-D/C-0127 | 4/12/ 08 ‘ Annual | 4/12/ 09
| HP | Network Analyzer 8753ES ‘ JP39240221 | 04/11/08 ‘ Annual | 04/11/09
| HP | Dual Directional Coupler 778D ‘ 16072 | 11/05/08 ‘ Annual | 11/05/09
| R&S | Base Station CMU200 ‘ 110740 | 07/26/08 ‘ Annual | 07/26/09
| Agilent | Base Station E5515C ‘ GB44400269 | 02/10/08 ‘ Annual | 02/10/09
| R&S | Spectrum Analyzer FSP30 ‘ 839117/011 | 07/31/08 ’ Annual | 07/31/09

NOTE:

The probe was calibrated by SPEAG, by the waveguide technique procedure. Dipole Validation measurement

is performed by HCT Lab. before each test.
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13. CONCLUSION

The HAC measurement indicates that the EUT complies with the HAC limits of the ANSI-C63.19-2006.

These measurements are taken to simulate the RF effects exposure under worst-case conditions. Precise

Laboratory measures were taken to assure repeatability of the tests.
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APPENDIX A. HAC TEST PLOTS
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HET COLLTD,

Report No.: HCT-1A0808-2901 FCCID: TYKNX9250 Date of Issue:  Sept. 5, 2008

Test Laboratory: HCT CO., LTD.
Ambient Temperature / Channel 21.5°C /1013
Test Date Nov. 10, 2008

DUT: CASIO EXILIM; Type: folder; Serial: #1

Communication System: CDMA 835MHz FCC; Frequency: 82437 MHz;Duty Cycle: 1:1

Medium parameters used: 6 = 0 mho/m, ¢ = 1; p = 1000 kg/m

Phantom section: E Device Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD,
V1.8 Build 176

DASY4 Configuration:

- Probe: ER3DV6 - SN2343; ConvF(1, 1, 1); Calibrated: 2008-05-19
- Sensor-Surface: (Fix Surface)

- Electronics: DAE3 Sn466; Calibrated: 2008-07-17

- Phantom: HAC Test Arch; Type: SD HAC PO1 BA

E Scan 10mm above Device Reference/Hearing Aid Compatibility Test (251x251x1): Measurement grid: dx=2mm,
dy=2mm

Maximum value of peak Total field = 53.3 V/m

Probe Modulation Factor = 0.959

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 58.9 V/m; Power Drift = 0.107 dB

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

Peak E-field in V/m

Grid1 |Grid 2 |[Grid 3
43.4 M4|50.0 M4|48.8 M4

Grid 4 |Grid 5 |Grid 6
47.0 M4|53.3 M4|51.9 M4

Grid 7 |Grid 8 |Grid 9
44.4 M4|51.0 M4|49.7 M4

Cursor:

Total = 53.3 V/m

E Category: M4

Location: -3.2, -2.2, 364.8 mm

dB
0.000

_1 -35 . ‘

-2.70

-4.05
540 l ‘

-b.7h

0 dB =53.3V/m
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Report No.: HCT-1A0808-2901 FCCID: TYKNX9250 Date of Issue:  Sept. 5, 2008

Test Laboratory: HCT CO., LTD.
Ambient Temperature / Channel 21.5°C /384
Test Date Nov. 10, 2008

DUT: CASIO EXILIM; Type: folder; Serial: #1

Communication System: CDMA 835MHz FCC; Frequency: 836352 MHz;Duty Cycle: 1:1

Medium parameters used: 6 = 0 mho/m, ¢ = 1; p = 1000 kg/m

Phantom section: E Device Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD,
V1.8 Build 176

DASY4 Configuration:

- Probe: ER3DV6 - SN2343; ConvF(1, 1, 1); Calibrated: 2008-05-19
- Sensor-Surface: (Fix Surface)

- Electronics: DAE3 Sn466; Calibrated: 2008-07-17

- Phantom: HAC Test Arch; Type: SD HAC PO1 BA

E Sc2an 10mm above Device Reference/Hearing Aid Compatibility Test (251x251x1): Measurement grid: dx=2mm,
dy=2mm

Maximum value of peak Total field = 78.4 V/m

Probe Modulation Factor = 0.959

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 84.9 V/m; Power Drift = 0.157 dB

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

Peak E-field in V/m

Grid 1 |Grid 2 |Grid 3
63.4 M4|74.4 M4[72.6 M4

Grid 4 |Grid 5 |[Grid 6
68.3 M4|78.4 M4|77.7 M4

Grid 7 |Grid 8 |[Grid 9
65.1 M4|74.8 M4]73.3 M4

Cursor:

Total = 78.4 V/m

E Category: M4

Location: -3.4, -2.2, 364.8 mm

dB
0.000

_1 .3? ' ‘

-2.75

-4.12
550 l ‘

-b.87

0dB =78.4V/m
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Report No.: HCT-1A0808-2901 FCCID: TYKNX9250 Date of Issue:  Sept. 5, 2008

Test Laboratory: HCT CO., LTD.
Ambient Temperature / Channel 21.5°C /777
Test Date Nov. 10, 2008

DUT: CASIO EXILIM; Type: folder; Serial: #1

Communication System: CDMA 835MHz FCC; Frequency: 848331 MHz;Duty Cycle: 1:1

Medium parameters used: 6 = 0 mho/m, ¢ = 1; p = 1000 kg/m

Phantom section: E Device Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD,
V1.8 Build 176

DASY4 Configuration:

- Probe: ER3DV6 - SN2343; ConvF(1, 1, 1); Calibrated: 2008-05-19
- Sensor-Surface: (Fix Surface)

- Electronics: DAE3 Sn466; Calibrated: 2008-07-17

- Phantom: HAC Test Arch; Type: SD HAC PO1 BA

E Sc2an 10mm above Device Reference/Hearing Aid Compatibility Test (251x251x1): Measurement grid: dx=2mm,
dy=2mm

Maximum value of peak Total field = 56.0 V/m

Probe Modulation Factor = 0.959

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 61.6 V/m; Power Drift = -0.014 dB

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

Peak E-field in V/m

Grid 1 |Grid 2 |Grid 3
45.8 M4|53.0 M4|51.9 M4

Grid 4 |Grid 5 |[Grid 6
48.8 M4|56.0 M4|54.9 M4

Grid 7 |Grid 8 |[Grid 9
46.0 M4|53.0 M4|51.9 M4

Cursor:

Total = 56.0 V/m

E Category: M4

Location: =5, -1.2, 364.8 mm

dB
0.000

_1 .35 l ‘

-2.73

-4.09
7] ]
-5.46

-b.82

0 dB = 56.0V/m
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Report No.: HCT-1A0808-2901 FCCID: TYKNX9250 Date of Issue:  Sept. 5, 2008

Test Laboratory: HCT CO., LTD.
Ambient Temperature / Channel 21.5°C /25
Test Date Nov. 10, 2008

DUTDUT: CASIO EXILIM; Type: folder; Serial: #1

Communication System: PCS 1900MHz FCC; Frequency: 185]3.25 MHz;Duty Cycle: 1:1

Medium parameters used: 6 = 0 mho/m, ¢ = 1; p = 1000 kg/m

Phantom section: E Device Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD,
V1.8 Build 176

DASY4 Configuration:

- Probe: ER3DV6 - SN2343; ConvF(1, 1, 1); Calibrated: 2008-05-19
- Sensor-Surface: (Fix Surface)

- Electronics: DAE3 Sn466; Calibrated: 2008-07-17

- Phantom: HAC Test Arch; Type: SD HAC PO1 BA

E Scan 10mm above Device Reference/Hearing Aid Compatibility Test (251x251x1): Measurement grid: dx=2mm,
dy=2mm

Maximum value of peak Total field = 45.4 V/m

Probe Modulation Factor = 0.972

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 35.8 V/m; Power Drift = -0.119 dB

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

Peak E-field in V/m

Grid1 |Grid 2 |[Grid 3
34.9 M4|28.8 M4]29.9 M4

Grid 4 |Grid 5 |Grid 6
29.3 M4|43.2 M4[43.2 M4

Grid 7 |Grid 8 |Grid 9
41.1 M4|45.4 M4|44.5 M4

Cursor:

Total = 45.4 V/m

E Category: M4

Location: -4.6, 16.8, 364.8 mm

dB
0.000

AP
550 P
'

-8.40

-11.2

-14.0

0 dB = 45.4V/m
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HET COLLTD,

Report No.: HCT-1A0808-2901 FCCID: TYKNX9250 Date of Issue:  Sept. 5, 2008
Test Laboratory: HCT CO., LTD.

Ambient Temperature / Channel 21.5°C /600

Test Date Nov. 10, 2008

DUT: CASIO EXILIM; Type: folder; Serial: #1

Communication System: PCS 1900MHz FCC; Frequency: 1880 MHz;Duty Cycle: 1:1

Medium parameters used: 0 = 0 mho/m, & = 1; p = 1000 kg/m®

Phantom section: E Device Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD,

V1.8 Build 176

DASY4 Configuration:

- Probe: ER3DV6 - SN2343; ConvF(1, 1, 1); Calibrated: 2008-05-19
- Sensor-Surface: (Fix Surface)

- Electronics: DAE3 Sn466; Calibrated: 2008-07-17

- Phantom: HAC Test Arch; Type: SD HAC PO1 BA

E Scan 10mm above Device Reference/Hearing Aid Compatibility Test (251x251x1): Measurement grid: dx=2mm,

dy=2mm

Maximum value of peak Total field = 48.4 V/m
Probe Modulation Factor = 0.972

Device Reference Point: 0.000, 0.000, 353.7 mm
Reference Value = 37.2 V/m; Power Drift = 0.039 dB
Hearing Aid Near-Field Category: M4 (AWF 0 dB)

Peak E-field in V/m

Grid1 |Grid 2 |[Grid 3
32.6 M429.2 M4]30.0 M4

Grid 4 |Grid 5 |Grid 6
31.3 M4|45.9 M4[45.8 M4

Grid 7 |Grid 8 |Grid 9
43.6 M4|48.4 M4|47.5 M4

Cursor:

Total = 48.4 V/m

E Category: M4

Location: -3.2, 17.2, 364.8 mm

dB
0.000

2
AP

-9.84

-6.56 'r
'

-13.1

-16.4

0 dB = 48.4V/m

HCT CO., LTD.
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HCT

HET COLLTD,

Report No.: HCT-1A0808-2901 FCCID: TYKNX9250 Date of Issue:  Sept. 5, 2008
Test Laboratory: HCT CO., LTD.

Ambient Temperature / Channel 21.5°C /1175

Test Date Nov. 10, 2008

DUT: CASIO EXILIM; Type: folder; Serial: #1

Communication System: PCS 1900MHz FCC; Frequency: 1908 75 MHz;Duty Cycle: 1:1

Medium parameters used: 0 = 0 mho/m, & = 1; p = 1000 kg/m®

Phantom section: E Device Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD,

V1.8 Build 176

DASY4 Configuration:

- Probe: ER3DV6 - SN2343; ConvF(1, 1, 1); Calibrated: 2008-05-19
- Sensor-Surface: (Fix Surface)

- Electronics: DAE3 Sn466; Calibrated: 2008-07-17

- Phantom: HAC Test Arch; Type: SD HAC PO1 BA

E Scan 10mm above Device Reference/Hearing Aid Compatibility Test (251x251x1): Measurement grid: dx=2mm,

dy=2mm

Maximum value of peak Total field = 45.8 V/m

Probe Modulation Factor = 0.972

Device Reference Point: 0.000, 0.000, 353.7 mm
Reference Value = 34.1 V/m; Power Drift = -0.133 dB
Hearing Aid Near-Field Category: M4 (AWF 0 dB)

Peak E-field in V/m

Grid1 |Grid 2 |[Grid 3
29.7 M4|27.3 M4]29.1 M4

Grid 4 |Grid 5 |Grid 6
28.3 M4|43.2 M4[43.4 M4

Grid 7 |Grid 8 |Grid 9
40.2 M4|45.8 M4|45.0 M4

Cursor:

Total = 45.8 V/m

E Category: M4

Location: -3.2, 17.4, 364.8 mm

dB
0.000

-3.56

-f.2

1007

'V
4

-14.2

-17.8

|

0 dB =45.8V/m
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HCT

HET COLLTD,

Report No.: HCT-1A0808-2901 FCCID: TYKNX9250 Date of Issue:  Sept. 5, 2008
Test Laboratory: HCT CO., LTD.

Ambient Temperature / Channel 21.5°C /1013

Test Date Nov. 10, 2008

DUT: CASIO EXILIM; Type: folder; Serial: #1

Communication System: CDMA 835MHz FCC; Frequency: 824 7 MHz;Duty Cycle: 1:1

Medium parameters used: 0 = 0 mho/m, e, = 1;p=1k /m

Phantom section: H Device Section ; Measurement SW DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD,
V1.8 Build 176

DASY4 Configuration:

- Probe: H3DV6 - SN6101; ; Calibrated: 2008-05-19
- Sensor-Surface: (Fix Surface)

- Electronics: DAE3 Sn466; Calibrated: 2008-07-17
- Phantom: HAC Test Arch; Type: SD HAC PO1 BA

H Scan 10mm above Device Reference/Hearing Aid Compatibility Test (251x251x1): Measurement grid: dx=2mm,
dy=2mm

Maximum value of peak Total field = 0.083 A/m

Probe Modulation Factor = 0.847

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 0.052 A/m; Power Drift = -0.038 dB

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

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.083 M4]0.058 M4]0.035 M4

Grid 4 Grid 5 Grid 6
0.080 M40.056 M4]0.035 M4

Grid 7 Grid 8 Grid 9
0.082 M40.056 M4|0.033 M4

Cursor:

Total = 0.083 A/m

H Category: M4

Location: 25, -14.8, 365.6 mm

dB
0.000

2
_2-4I] l-

-4.80

7.20

-12.0

0 dB = 0.083A/m
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HCT

HET COLLTD,

Report No.: HCT-1A0808-2901 FCCID: TYKNX9250 Date of Issue:  Sept. 5, 2008
Test Laboratory: HCT CO., LTD.

Ambient Temperature / Channel 21.5°C /384

Test Date Nov. 10, 2008

DUT: CASIO EXILIM; Type: folder; Serial: #1

Communication System: CDMA 835MHz FCC; Frequency: 836 52 MHz;Duty Cycle: 1:1

Medium parameters used: 0 = 0 mho/m, e, = 1;p=1k /m

Phantom section: H Device Section ; Measurement SW DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD,
V1.8 Build 176

DASY4 Configuration:

- Probe: H3DV6 - SN6101; ; Calibrated: 2008-05-19
- Sensor-Surface: (Fix Surface)

- Electronics: DAE3 Sn466; Calibrated: 2008-07-17
- Phantom: HAC Test Arch; Type: SD HAC PO1 BA

H Scan 10mm above Device Reference/Hearing Aid Compatibility Test (251x251x1): Measurement grid: dx=2mm,
dy=2mm

Maximum value of peak Total field = 0.129 A/m

Probe Modulation Factor = 0.847

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 0.075 A/m; Power Drift = 0.081 dB

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

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.129 M4]0.085 M4]0.053 M4

Grid 4 Grid 5 Grid 6
0.118 M4}0.081 M4]0.052 M4

Grid 7 Grid 8 Grid 9
0.120 M4]0.081 M4]0.048 M4

Cursor:

Total = 0.129 A/m

H Category: M4

Location: 24.8, —-22.4, 365.6 mm

dB
0.000

2
_2-54 .-

-h.08

7.62

127

0 dB =0.129A/m
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HCT

HET COLLTD,

Report No.: HCT-1A0808-2901 FCCID: TYKNX9250 Date of Issue:  Sept. 5, 2008
Test Laboratory: HCT CO., LTD.

Ambient Temperature / Channel 21.5°C /777

Test Date Nov. 10, 2008

DUT: CASIO EXILIM; Type: folder; Serial: #1

Communication System: CDMA 835MHz FCC; Frequency: 848 31 MHz;Duty Cycle: 1:1

Medium parameters used: 0 = 0 mho/m, e, = 1;p=1k /m

Phantom section: H Device Section ; Measurement SW DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD,
V1.8 Build 176

DASY4 Configuration:

- Probe: H3DV6 - SN6101; ; Calibrated: 2008-05-19
- Sensor-Surface: (Fix Surface)

- Electronics: DAE3 Sn466; Calibrated: 2008-07-17
- Phantom: HAC Test Arch; Type: SD HAC PO1 BA

H Scan 10mm above Device Reference/Hearing Aid Compatibility Test (251x251x1): Measurement grid: dx=2mm,
dy=2mm

Maximum value of peak Total field = 0.085 A/m

Probe Modulation Factor = 0.847

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 0.050 A/m; Power Drift = -0.081 dB

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

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.085 M40.058 M4]0.035 M4

Grid 4 Grid 5 Grid 6
0.083 M40.056 M4]0.033 M4

Grid 7 Grid 8 Grid 9
0.083 M40.054 M4]0.030 M4

Cursor:

Total = 0.085 A/m

H Category: M4

Location: 25, -13.4, 365.6 mm

dB
0.000

_2-HI] l-

-5.80

8.70
_11-E I-

-14.5

0 dB = 0.085A/m
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HCT

HET COLLTD,

Report No.: HCT-1A0808-2901 FCCID: TYKNX9250 Date of Issue:  Sept. 5, 2008

Test Laboratory: HCT CO., LTD.
Ambient Temperature / Channel 21.5°C /25
Test Date Nov. 10, 2008

DUT: CASIO EXILIM; Type: folder; Serial: #1

Communication System: PCS 1900MHz FCC; Frequency: ]3851.25 MHz;Duty Cycle: 1:1

Medium parameters used: 0 = 0 mho/m, e- = 1; p = 1 kg/m

Phantom section: H Device Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD,
V1.8 Build 176

DASY4 Configuration:

- Probe: H3DV6 - SN6101; ; Calibrated: 2008-05-19
- Sensor-Surface: (Fix Surface)

- Electronics: DAE3 Sn466; Calibrated: 2008-07-17
- Phantom: HAC Test Arch; Type: SD HAC PO1 BA

H Scan 10mm above Device Reference/Hearing Aid Compatibility Test (251x251x1): Measurement grid: dx=2mm,
dy=2mm

Maximum value of peak Total field = 0.083 A/m

Probe Modulation Factor = 0.752

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 0.088 A/m; Power Drift = -0.069 dB

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

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.067 M4]0.067 M4|0.064 M4

Grid 4 Grid 5 Grid 6
0.070 M40.067 M4]0.063 M4

Grid 7 Grid 8 Grid 9
0.083 M4]0.063 M4]0.051 M4

Cursor:

Total = 0.083 A/m

H Category: M4

Location: 25, 21.6, 365.6 mm

dB
0.000

-1.70
-3.41
-5.11

A

-8.52

0 dB = 0.083A/m
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HCT

HET COLLTD,

Report No.: HCT-1A0808-2901 FCCID: TYKNX9250 Date of Issue:  Sept. 5, 2008

Test Laboratory: HCT CO., LTD.
Ambient Temperature / Channel 21.5°C /600
Test Date Nov. 10, 2008

DUT: CASIO EXILIM; Type: folder; Serial: #1

Communication System: PCS 1900MHz FCC; Frequency: ]3880 MHz;Duty Cycle: 1:1

Medium parameters used: 0 = 0 mho/m, e- = 1; p = 1 kg/m

Phantom section: H Device Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD,
V1.8 Build 176

DASY4 Configuration:

- Probe: H3DV6 - SN6101; ; Calibrated: 2008-05-19
- Sensor-Surface: (Fix Surface)

- Electronics: DAE3 Sn466; Calibrated: 2008-07-17
- Phantom: HAC Test Arch; Type: SD HAC PO1 BA

H S%an 10mm above Device Reference/Hearing Aid Compatibility Test (251x251x1): Measurement grid: dx=2mm,
dy=2mm

Maximum value of peak Total field = 0.084 A/m

Probe Modulation Factor = 0.752

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 0.091 A/m; Power Drift = -0.012 dB

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

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.070 M4]0.070 M4]0.065 M4

Grid 4 Grid 5 Grid 6
0.073 M4]0.069 M4]0.064 M4

Grid 7 Grid 8 Grid 9
0.084 M4]0.064 M4]0.050 M4

Cursor:

Total = 0.084 A/m

H Category: M4

Location: 25, 22.6, 365.6 mm

dB
0.000

-1.7h

-3.50

5.26 V|

-8.76

0 dB = 0.084A/m
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HCT

HET COLLTD,

Report No.: ~ HCT-1A0808-2901 FCCID: TYKNX9250 Date of Issue:  Sept. 5, 2008
Test Laboratory: HCT CO., LTD.

Ambient Temperature / Channel 21.5°C /1175

Test Date Nov. 10, 2008

DUT: CASIO EXILIM; Type: folder; Serial: #1

Communication System: PCS 1900MHz FCC,; Frequency ]3908 75 MHz;Duty Cycle: 1:1

Medium parameters used: o0 = 0 mho/m, e; = 1; p = 1 kg/m

Phantom section: H Device Section ; Measurement SW DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD,
V1.8 Build 176

DASY4 Configuration:

- Probe: H3DV6 - SN6101; ; Calibrated: 2008-05-19
- Sensor-Surface: (Fix Surface)

- Electronics: DAE3 Sn466; Calibrated: 2008-07-17
- Phantom: HAC Test Arch; Type: SD HAC PO1 BA

H S%an 10mm above Device Reference/Hearing Aid Compatibility Test (251x251x1): Measurement grid: dx=2mm,
dy=2mm

Maximum value of peak Total field = 0.087 A/m

Probe Modulation Factor = 0.752

Device Reference Point: 0.000, 0.000, 353.7 mm

Reference Value = 0.085 A/m; Power Drift = -0.073 dB

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

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.064 M4]0.065 M4]0.059 M4

Grid 4 Grid 5 Grid 6
0.072 M4]0.065 M4]0.059 M4

Grid 7 Grid 8 Grid 9
0.087 M4]0.064 M4]0.048 M4

Cur

Total O 087 A/m

H Category: M4

Location: 25, 22.8, 365.6 mm

dB
0.000

an
3.32 ‘-
-4.98

AS

-8.30

0 dB = 0.087A/m
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APPENDIX C (DIPOLE VALIDATION)
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Report No.: HCT-1A0811-0102 FCC ID: TYKNX9250 Date of Issue: Nov. 11,2008

Test Laboratory: HCT CO., LTD.
Ambient Temperature 21.5°C
Test Date Nov.10, 2008

DUT: HAC-Dipole 835 MHz; Type: D835V 3; Serial: 1024

Communication System: CW; Frequency: 835 MHz;Duty CycleSI 1:1

Medium parameters used: 0 = 0 mho/m, & = 1; p = 1000 kg/m

Phantom section: E Dipole Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8
Build 176

DASY4 Configuration:

- Probe: ER3DV6 - SN2343; ConvF(1, 1, 1); Calibrated: 2008-05-19
- Sensor-Surface: (Fix Surface)

- Electronics: DAE3 Sn466; Calibrated: 2008-07-17

- Phantom: HAC Test Arch; Type: SD HAC PO1 BA

E Scan 10mm above CD 835 MHz/Hearing Aid Compatibility Test (41x361x1): Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 167.7 V/m

Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, 354.7 mm

Reference Value = 130.0 V/m; Power Drift = -0.020 dB

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

Peak E-field in V/m

Grid 1 Grid 2 Grid 3
157.3 M4]167.7 M4|165.8 M4

Grid 4 Grid 5 Grid 6
78.0 M4 |85.3 M4 [85.0 M4

Grid 7 Grid 8 Grid 9
149.3 M4]162.3 M4|161.2 M4

Cursor:
Total = 167.7 V/m
E Category: M4
Location: -1, =79, 365.8 mm

dbB
0.000

-2.5h4
.08 “I
-¥.62

-10.2

127

0dB = 167.7V/m

HCT CO., LTD.
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Report No.: HCT-1A0811-0102 FCC ID: TYKNX9250 Date of Issue: Nov. 11,2008

Test Laboratory: HCT CO., LTD.
Ambient Temperature 21.5°C
Test Date Nov.10, 2008

DUT: HAC Dipole 1880 MHz; Type: CD1880V3; Serial: 1019

Communication System: CW; Frequency: 1880 MHz;Duty Cyc]BeI 1:1

Medium parameters used: 6 = 0 mho/m, & = 1; p = 1000 kg/m

Phantom section: E Dipole Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8
Build 176

DASY4 Configuration:

- Probe: ER3DV6 - SN2343; ConvF(1, 1, 1); Calibrated: 2008-05-19
- Sensor-Surface: (Fix Surface)

- Electronics: DAE3 Sn466; Calibrated: 2008-07-17

- Phantom: HAC Test Arch; Type: SD HAC PO1 BA

E Scan 10mm above CD 1880 MHz/Hearing Aid Compatibility Test (41x181x1): Measurement grid: dx=5mm,
dy=5mm

Maximum value of peak Total field = 143.5 V/m

Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, 354.7 mm

Reference Value = 170.0 V/m; Power Drift = 0.002 dB

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

Peak E-field in V/m

Grid 1 Grid2 |Grid 3
132.6 M2]140.9 M2]138.9 M2

Grid4 |Grid5 |Grid 6
89.0 M3 [96.9 M3 |96.8 M3

Grid 7 |Grid8 |Grid 9
131.3 M2]143.5 M2]|142.7 M2

Cursor:

Total = 143.5 V/m

E Category: M2

Location: -2, 33.5, 365.8 mm

dB
0.000 e
-1.33 ..
-2.65
-3.98
-
-5.30
ol
-6.63
0 dB = 143.5V/m
HCT CO., LTD.
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Report No.: HCT-1A0811-0102 FCC ID: TYKNX9250 Date of Issue: Nov. 11,2008

Test Laboratory: HCT CO., LTD.
Ambient Temperature 21.5°C
Test Date Nov.10, 2008

DUT: HAC-Dipole 835 MHz; Type: D835V 3; Serial: 1024

Communication System: CW; Frequency: 835 MHz;Duty Cgclei 1:1

Medium parameters used: 0 = 0 mho/m, e: = 1; p = 1 kg/m

Phantom section: H Dipole Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8
Build 176

DASY4 Configuration:

- Probe: H3DV6 - SN6101; ; Calibrated: 2008-05-19
- Sensor-Surface: (Fix Surface)

- Electronics: DAE3 Sn466; Calibrated: 2008-07-17
- Phantom: HAC Test Arch; Type: SD HAC PO1 BA

H Scan 10mm above CD 835 MHz/Hearing Aid Compatibility Test (41x361x1): 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 = 0.560 A/m; Power Drift = -0.015 dB

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

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.357 M4]0.385 M4|0.378 M4

Grid 4 Grid 5 Grid 6
0.409 M4]0.449 M4|0.441 M4

Grid 7 Grid 8 Grid 9
0.365 M4]0.404 M4|0.397 M4

Cursor:

Total = 0.449 A/m

H Category: M4

Location: -1.5, 2, 366.6 mm

dB

0.000 I“

-4.34
-8.68
-13.0

-17.4

-21.7

0 dB = 0.449A/m

HCT CO., LTD.
SAN 136-1, AMI-RI , BUBAL-EUP, ICHEON-SI,KYOUNGKI-DO, 467-701, KOREA
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Report No.: HCT-1A0811-0102 FCC ID: TYKNX9250 Date of Issue: Nov. 11,2008

Test Laboratory: HCT CO., LTD.
Ambient Temperature 21.5°C
Test Date Nov.10, 2008

DUT: HAC Dipole 1880 MHz; Type: CD1880V3; Serial: 1019

Communication System: CW; Frequency: 1880 MHz;Duty (;yclei 1:1

Medium parameters used: 0 = 0 mho/m, e: = 1; p = 1 kg/m

Phantom section: H Dipole Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8
Build 176

DASY4 Configuration:

- Probe: H3DV6 - SN6101; ; Calibrated: 2008-05-19
- Sensor-Surface: (Fix Surface)

- Electronics: DAE3 Sn466; Calibrated: 2008-07-17
- Phantom: HAC Test Arch; Type: SD HAC PO1 BA

H Scan 10mm above CD 1880 MHz/Hearing Aid Compatibility Test (41x181x1): Measurement grid: dx=5mm,
dy=5mm

Maximum value of peak Total field = 0.475 A/m

Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, 354.7 mm

Reference Value = 0.579 A/m; Power Drift = -0.034 dB

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

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.390 M2]0.432 M2|0.428 M2

Grid 4 Grid 5 Grid 6
0.429 M2]0.475 M2|0.470 M2

Grid 7 Grid 8 Grid 9
0.391 M2]0.433 M2|0.431 M2

Cursor:

Total = 0.475 A/m

H Category: M2

Location: -2, 0, 366.6 mm

dbB

0.000 Il!

-2.78

-h.hb

-8.34

1.1 I.I

-13.9

0 dB = 0.475A/m

HCT CO., LTD.
SAN 136-1, AMI-RI , BUBAL-EUP, ICHEON-SI,KYOUNGKI-DO, 467-701, KOREA
TEL:+82316398518 FAX:+82 31639 8525 www.hct.co.kr
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Report No.: HCT-1A0811-0102 FCCID: TYKNX9250 Date of Issue:  Nov. 11,2008

APPENDIX D (PROBE CALIBRATION DATA)
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HET COLLTD,

Report No.: HCT-1A0811-0102 FCCID: TYKNX9250 Date of Issue:  Nov. 11,2008
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Calbration procedure(s)

Calibration procedure for E-field probes optimized for close near fisld

Calibration date: .mﬁ"lﬂi:m:;

Candilion of the csfibrated %em |0 Talerance

This calibration cedificate documents the raceabiity (o nationsd standsrds, which reslize tha physlcal unils of massuramants (S1)
Tha messuraments and the uncatairbes with confidence probabiity see gven on he Tallowing pages and are pan of the carlificas,

All calibrations berva besn conducied in e closad Isbaratory facility: anvirenment lemgaratura (22 £ 30 and humicity = F0%.

Calibration Equipment used (METE crilica for calibration)

F‘nmr, Sla‘fdar!ja o# Cal Dafe [Corifcatie Mo.j Sehaduled Calisration

Power mater E44198 GR412318TE 1-Ape-08 [Wa. 217-00788) AprOn

Power sereor E4E128 MY4 18882 TT F-AprDE Mo, 217007 BE) Ape-0E

Power sevsor E44178 MY 4580AT 1-Apr-D8 (Mo, Z1T-007B8} Apr-{

Fieference 3 dB Afieruator SN: 55054 [3¢] B-Aug-07 (No. 217-00715) Mug08

FRufarenca 20 dB Atienuakor SN: B5088 [206) 31-ear-0B [Ne. 21 7-00TST) Apr 0B

Refarence 30 dB Atenuator Eh: B2 [30E) B-Aug-0T (Ho. 217-00720) Rux3-08

Refarence Prabe ERIOVE EN: 2328 2007 (Mo, ER3-Z328_OchIT) Clct-08

DAE4 | BN 554 F4-Apr-D8 (Mo, DAES-S84_apr0a) Apr0iy

Somondary Starkdards | ima _ Chack Data (In housa) &cheduled Check

RF genaratar HP BR4AC US3842U04700 £-A0g-99 [in house chack D07} In house chacc 009

Matwark Analyzer HP BTSIE LS3T50508 18-0ct-01 {in hause check Ocl-0T) I Pt chads 0808
Mame Function Signaturs

Calirate by: Kaja Polawtc Tachinonl ieeont éd),.&: Af’{//;; |

) |

Issued: May 20, 2008
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Glossary:

MORMx,y,2 sensitivity in free space

pcP diode compression point

Paolarization p i rotation around probe axis

Polarization & & rotation around an axis that is In the plane normal to probe axis (at

measuremant center), i.e., & = 0 is normal to probe axis
Connector Angle  Information used in DASY system to align probe sensor X 1o the robol
coordinate system

Calibration is Performed According to the Following Standards:
a) IEEE Std 1309-2005, * |EEE Standard for calibration of electromagnetic field sensors and
probes, excluding antennas, from 8 kHz to 40 GHz", December 2005.

Methods Applied and Interpretation of Parameters:
s NORMzx,y z: Assessed for E-field polarization 3 = 0 for XY sensors and & = 90 for £ sensor
(f < 900 MHz in TEM-cell; f = 1800 MHz: R22 waveguide).

o NORM(Axy.z = NORMzxy.2 " frequency_response (see Frequency Responss Chart).

« DCPxy,z: DCP are numerical linearization parameters assessed based on the data of
power sweep (no uncertainty required). DCP does not depend on fraquency.

« Spherical isotropy (30 deviation from isofrapy): In a locally homogenecus field realized
using an open waveguide setup.

s Sensor Offset: The sensor offset corresponds to the offset of virual measurement canter
from the probe tip {on probe axis). No tolerance required.

s Connector Angle: The angle is assessad using the informafion gained by determining the
NORMx (no uncertainty required).
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ER3DVE SN:2343 May 19, 2008

Probe ER3DV6

SN:2343

Manufactured: January 1, 2005
Last calibrated: June 25, 2007
Recalibrated: May 19, 2008

Calibrated for DASY Systems

{Mote: non-compatible with DASY2 systeml)
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DASY - Parameters of Probe: ER3DVE SN:2343

Sensitivity in Free Space [p‘u"a'{‘u"s’m}‘?] Diode Compression”
MNormx 1.65 + 10.1 % (k=2) DCP X 95 my
MarmY 1.59 + 10.1 % (k=2) DCP Y 95 my
MormZ 1.63 £ 10.1 % (k=2) DCPZ 98 mv

Frequency Correction

x 0.0

¥ 0.0

z 0.0
Sensor Offset (Proba Tip to Sensor Center)

X 2.5 mm

Y 2.5 mm

z 2.5 mm
Connector Angle 68 °

[The reported uncertainty of measurement s stated as the standard uncertainty of
imeasurement multiplied by the coverage factor k=2, which for a normal distribution
fcorrﬁ:puﬂds to a coverage probability of approximately 25%.

* numancal Inoarizaton paramater: uncarlainky rol requined
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)

Ceriificate No: ER3-2343_May0s Page SefD

HCT CO., LTD.
SAN 136-1, AMI-RI , BUBAL-EUP, ICHEON-SI,KYOUNGKI-DO, 467-701, KOREA
TEL:+82316398518 FAX:+82 31639 8525 www.hct.co.kr



HET COLLTD,

Report No.: HCT-1A0811-0102 FCCID: TYKNX9250 Date of Issue:  Nov. 11,2008

ER3DVE SN:2343 May 19, 2008

Receiving Pattern (¢), 3 =0°

f = 600 MHz, TEM ifi110EXX f = 2500 MHz, WG R22

Receiving Pattern (¢), 9 = 90°

f= 600 MHz, TEM ifi110EXX f=2500 MHz, WG R22

o
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Receiving Pattern (¢), 9 = 0°
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Uncertainty of Axial lsotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(E-field)
(Waveguide R22, f= 1800 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Deviation from Isotropy in Air
Error (6, §), f=900 MHz

Error [dB]
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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Calibration procedunsls) e L ENEY e g X s
e for H-field probes optimized for close near fleld

Calibralion cale:

Condtion of e calibrated iten | I TOlErapce

This calibration corificate fosments the raceanility 12 national slandards, which realize the physcal s of measuraments (51)
Tha Mmaasiraments and e Lnoortairies with corSoance probabiity Bra givan on the folkewing pages and are part of the carificabs

Al calibrations: have besn conductad In the closad laborssany fedify: envircnment fempenatune (22 £ 31°C and humkdily < 70%

Calibration Equipment used [METE crifical for calibration)

Primary Standards [k Cail Date {Cerfficabes Ho. Schedulad Calbradon
Power maler E44188 GEATZIA8T 1-Apr-08 {Na, Z17-00TBE) AprLE

Power sensor 44734 MY414052TT 1=0pr-0 {Wao. 217-007THE) Apr-CE

Powar sensor E44 1240, Y4 14BE0ET 1-Apr-08 ko, F17-00TBE) Apr-L8

Refarenca 3 dB Atteraiator Sh: 55054 (3} B-Aug-07 (Mo, 21700715 Aug-08

Refannca 20 dB Alenuador SN S80S (208) 31-Mar-08 (Ho. 217-007T8T) AprlE

Reforence 30 dB Altenustar SM: BE129 (300 8-Aug-0T (Mo, 297-00720) Aug-08

Refarence Prabe HIDVE Sh- 6182 2-0et-07 (Mo, H3-6182_0coT) Oet08

DAE4 SH: A5 24-Apr-D8 Mo D Ed-654_Ap0a) Apr-8

Sacondary [+ - Ghack Date fin houss) Scheduled Chack

RF ganaraior HE 86480 UE364ZU01T00 4-Aug-99 (in housn check D07} I hpuse chack: Dot09
Network Analyzar HP §753E ST Aa0805 1B-0ctH-01 in housa chedk Oct-07) In house chack: Dct-08

[ Furction

Caibratod by: Kol Paknvic Techrical hanager

A el it ! w. /\/’ }_,

issued: May 20, 2008

This calibration certificale shall nol be repeoduced Socepl n full without wisien appraval of the kaboratory
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Glossary:

NORMzx,y.Z sensilivity in free space

DCP diode compression point

Polarization p i rotation around probe axis

Polarization & & rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., 3 = 0 is normal to probe axis
Connector Angle  Information used in DASY system to align probe sensor X o the robot
coordinats system

Callbration is Performed According to the Following Standards:
a) IEEE Std 1309-2005, " |EEE Standard for calibration of electromagnetic field sensors and
probes, excluding antennasg, from 9 kHz to 40 GHz", Decembear 2005.

Methods Applied and Interpretation of Parameters:
s XY,Z a0afa2 Assessed for E-field polarization & = 90 for XY sensors and 8 =0for Z

sensar (f < 900 MHz in TEM-cell; f = 1800 MHz: R22 waveguide).
» X Y.Z{0_alata2= X.Y.Z_alala2" frequency_response (see Frequency Response Chart).

s DCPx.y.z: DCP are numerical linearization parameters assessed based on the data of
power sweep (no uncertainty required). DCF does not depend on frequency.

+ Spherical isotropy (3D dewiation from isotropy): in a locally homogeneous field realized
using an open waveguide setup.

s Sensor Offsel: The sensor offset corrasponds to the offset of virtual measuremant center
from the probe fip (on probe axis). No tolerance required.

s Connector Angle: The angle is assessed using the information gained by determining the
X_alataZ {no uncertainty required).
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Probe H3DV6

SN:6101

Manufactured: December 10, 2001
Last calibrated: July 25, 2007
Recalibrated: May 19, 2008

Calibrated for DASY Systems

{Mete: non-compatible with DASY2 system!)
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DASY - Parameters of Probe: H3DV6 SN:6101
Sensitivity in Free Space [A/m / (uV)]

a0 al a2
X 2.31BE-3 2.57T5E-5 -3.33BE-5 £ 5.1 % (k=2)
Y 2.820E-3 -T.302E-5 -5.136E-5 +5.1 % (k=2)
Z 2.981E-3 5.188E-5 2.B58E-6 + 5.1 % (k=2)

Diode Compression’

DCP X B4 mv/
DCP Y 84 mv
DCP Z 85 mYv
Sensor Offset {Probe Tip to Sensor Center)
b 3.0 mm
Y 3.0 mm
Z 3.0 mm
Connector Angle 27 °

The rapnnnd uncn-nainty of measurement is stated as the standard uncertainty of
measurement multiplied by the coverage factor k=2, which for a normal distribution
corresponds to a coverage probability of approximately 95%.

" mumerical lingarization paramates unoaraity not requrec
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Frequency Response of H-Field
(TEM-Cell:ifi110 EXX, Waveguide R22)

Frequency response (normabized)
&

0.9
0.8
07 +
0B + T
o 500 1000 1500 2000 2500 Aoo
F [MHz]
—y == TEM —— 2
— == TEM —&— R22
Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 3 =0°

f =600 MHz, TEM ifi110EXX f= 2500 MHz, WG R22

Receiving Pattern (¢), 3 = 90°

f = 600 MHz, TEM ifi110EXX f= 2500 MHz, WG R22
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Receiving Pattern (¢), 9 = 0°
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(H-field)
(Waveguide R22, f = 1800 MHz)

1.E+HG —
1.E+(% i
1.E+H4 -

1LEH

Saneor Voltage [V]

1.E+H -

1.E+00 - !
0,001 0.0 0.1
H [Afm] at 1800 MHz

—i— XY |- XY cor —p=F == Z coim
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Deviation from Isotropy in Air
Error (¢, 8), f=900 MHz

Error [dB]

0
W-1.00--0.80 B -0.80--0.4l B -0E) =040 B-0A0-0E0 B-0.70-0D.00
B10.00-0.20 B{.20-0.40 D0.40-0.60 B0.50-0.60 BOED-1.00

Uncertainty of Spherical sotropy Assessment: + 2.6% (k=2)
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Calibration Laboratory of
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Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzarland
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S Swiss Calibration Service

Arcroditad by the Swiss Accraditation Service (SAS) Accreditation No.: SCS 108
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client  H-CT (Dymstec) Cerificats No: COB35V3-1024_Mar0s
|CALIBRATION CERTIFICATE

Dl CDB35Y3 - SN 1024

Calibration procaduna|s) Q.ﬁ, CA.L-EU..\M-
Cafibration procedure for dipoles in air

Calibration date; March 11, 2008

Condiion of the caliestedilam | In Toderance

Thig caloratien cortilicate dociaments e Wateabiiny 1o natonal slandases, which realize (he physical uks of measurements (S,
Al calbrations harvea boen conducied in the closed [abomiony @cility: environment lempersiura (2 = 37 and humidty < T0%:.

Calibration Equipment used (MATE aritical for calibration)

Primary Standards e GCal Dete {Calibrated by, Cerilicats Mo.) Schedulod Calbration
Powear meler EPM-4428 GRITAEIT0 04-Dct-07 METAS, Mo. 217-0073E) Oct-08
Fower sarsor HP B4814 UEITEETES 04-Dol-07 METAS, Me. 217-00738) Ct-0d
Froba ERIOVE 5N: 2336 31-Dec-07 {SPEAG, Mo, ERI-2E36_DeslT) Dec-08
Froba H30E Sl BDES F-Dac-07 (SPEAG. Mo HI-G0ES_-DacT)| Dac-08
DAaE4 S 781 200107 (SPEAG, Mo, DAE4-TE1_0ciT) Cct-08
Sacordary Standards o ¢ Check Data (in housa) Schsd:l_lu.fl Chack i
Powar mater EPM-d31 88 GH42aE1E 11-Mary-05 (SPEAG, in hausa chack Ot «07) In hiouse check: Nov-08
Fomer sansor HF B4824 USET2as507 11-May-05 (SPEAG, in housa chack Oet -07) In ouse chsck: MNow-0E
Frowar sarsar HP B437H 3 NFA0RASD 08-Jan-02 (SFPEAG, In housa chack Ocf -07) I house gheck: Moy-08
Mhatwork Analyzer HP S7E3E USATE0E0E 18-0at07 [SPEAG, in hausa check Oct-07) In Fause chagk: MNow-00
RF genersbar Ed4338 MY £131 0384 22-Hov-0d {SPEAG, in house check Dsi-07 I house cheak: Now-08

Mama Functien Signatura |
Calibrated by: Mice hail Labermany Tachnician P, [ S
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5  Bwiss Calibration Servics

Accrediled by e Swiss Accredilalion Service [ZAS) Accraditation do.: SCS 108
The Fwiss Accreditalion Service is one of the signatories 1o the EA
Miulilateral Agresment for the recagnition of ealibration cerlificates

Refarences

1)

ANSI-CE3, 19-2006
Amercan MNational Standard for Methods of Measuramant of Compalibilfly between Wiraleas
Communications Devices and Hearing Alds,

Methods Applied and Interpretation of Parameters:

Coordinafe System; y-axis is in the direction of the dipole arms. z-axls is from the basks of the antenna
imcunted on the table) towards its feed poinl betwean the two dipele arms. x-axis is normal to the other
axas. In coincidenca with standard [1], the measuramant planss {proba sensor center] are selectad 1o be at
a distance of 10 mm above the top edge of tha dipole arms,

Measurement Conditions: Further detalls are avallable from the hardeoples al the end of the cerlificate. All
figures stated in the cenificate are valid al the frequency indicated. The forward power 1o tha dipole
connactar is set with a calibrated power meter connected and monitored with an suxiliany power meter
connactad to a directional coupler. While the dipole undar test is connected, the foreard power i3 adjusted ta
the sams lavel.

Anterng Fosiioning: The dipole is mourted on 8 HAC Test Arch phantom using the matehing dipole
positioner with the arms horlizonal and 1he feeding cable coming from the fioor, The measurements are
parfarmad ina shistdsd reom with absorbers around the setup o reducs thea reflactions.

It iz wverified before the mounting of the dipole under the Test Arch phantam, that its ams are parfectly in a
line. It iz installed on the HAC dipole pogitioner with its arms parzllel below the dielectric reference wire and
able 1o move elastically in vertical dirgction withoul changing i relathe posiion to the bep canter of the Test
Arch phantom. Tha verlical distance to the probe is adjusted aftar dipole mourding with 8 DASY4 Surface
Check job. Before the measuremant, the distance between phamom surface and probe tip |s verified. The
proper measurement distance is selected by choosing the matching sectlon of the HAC Test Arch phantam
with the proper device reference point (upper surface of the dipole) and the matehing ged reference palint (tip
of the probe) considering the probe sensor offset. The varical distance to the praba iz essential for the
BLCUrECy.

Feed Painf Impedance and Return Loss: These parameters are measured using 8 HP 8753E Vector
Metwork Analyzer, The Impedance |s specified at the SMA connector of tha dipale, The Influence of
refleclions was eliminating by applying the averaging function while moving the dipole in the air, at least
Tlom away from any obstackes.

E- figld chstribulion: E fiald 15 meaaswred in the $-¢-plans with an isorops ERI0-Neld probe with 100 mw
forward power to the antenna feed point. In accordanca with [1], the scan area is 20mm wide, its length
exceeds the dipele arm length (180 or 30mm), The sensor center is 10 mm (In 2) above the top of the dipole
arms. Two 30 maxima are available near the erd of the dipole arms. Assuming the dipole amms are perlectly
in ara line, the average of thase wo maxima (in subgrid 2 and subgrid B} 15 determined to compensale for
any non-parallelity to the measurement plane as well as the sensor displacement. The E-field value staled
&5 calibration wvalue reprasents the maximum of the interpolated A0-E-field, 10mm abova the dipole suraca.

H-figld aistibufion: H-fiald is measuned with an isotropic H-field probe with 100mW lorward powar ta the
antenna feed point, in the x-y-plane. The scan area and sensor distance is equivakant to the E-field scan.
The maximum of the field ia avallable at the conter (subgrid 5} abowe the feed paint. The H field value stoted
as calibration value reprasents the maximum of the interpalated Hiald, 10mm above the dipole surface af
the feed point,
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Report No.: HCT-1A0811-0102 FCCID: TYKNX9250 Date of Issue: Nov. 11,2008
1 Measurement Conditions
DASY system configuration, s far as not given an page 1
DASY Verslon DASY4 Wi T Bé1
DASY PP Version SEMCAD V18 B176
Phantom HAC Tast Arch S0 HAC PO1 BA, #1070
Distance Dipole Tep - Proba
Center 18- moy =]
Scan resolution dx, dy =5 mim area = 20 x 180 mm
Frequency 835 MHz £ 1 MHz
Forward power at dipole
tor 20.0 dBm = 100mW
Input power drift =005 dB
2 Maximum Field values
H-field 10 mm above dipole surface condifion interpolated maximum
Maximum measured 100 mW forward power 0,445 Alm
Uincernainty for H-field measurement; 8.2% (k=2)
E-fizld 10 mim above dipole surface condition Interpolated maxmum
Maximum rmaasured abave high end- 100 M lonsard powes 180.4 Wim
Maximum measured above low end 100 W forward power 157.6 Wim
Averaged maximum above arm 100 mW farward power 15800 Wim
Uncarainty for E-fisld maasuramant: 12.8% (k=2}
3 Appendix
3.1 Antenna Parameters
Frequency Return Loss Impedance
| B0O MHz 168.0 d8 [ 44.2 = 10.4 ) Ohim
835 MHz 24.7 dB { 48.T + j5.6 ) Ohm
300 MHz 17.3dB lf_5_§:? .—j.1 ‘I_:@ ]Dhm
250 MHz 19.7 d8 [ 4754 |9.8 ) Ohm
|9B0 MHz 14.3 dB { 57.2 + [15.7 ) Ohm

3.2 Antenna Design and Handling

The calibration dipole has a eymmetric geomatny with & buil-in twa stub matching netwark, which laads 1o tha
enhanced bandwidith.

The dipole I8 bullt af siEndard semirkyid copsil catia. The mtarnal reslching e s o ended, The @i is
tharafara apan for DG signals.

Do not apply forca 1o dipole arms, as they are llable io bernd. The soldered connections near the feedpoint may be
damaged. Afler excessive mechanical stress or overheating, check the impadance charactaristics to ansure that the
intermal matching netwark is not affected,

After long term usa with 40W radiated pawer, only a slight warming of the dipale near the feedpaint can be
messlrad.
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3.3 Measurement Sheets

3.3.1 Return Loss and Smith Chart

12 Mar 2000 4004330
EFD 244 06 & dB/REF -45 B 21-24.676 B 025,308 865 MHz

i s s T

i CHL Markers

A=-17.274 dB
BEE. BAE MHz

B=17.218 dB
| 208,850 HHz

Car —

A=149.729 dE
S50, FRE Mz

| [ — T-14.293 dB

560,880 MKz
-

B35ZDE 988 HHz

A
J.E-F'|

CHZ 511 iuFs

CHZ Hark srs

1" 44.153 o

“18.439 o
S0R.E80 MHz

Car

= 50,4 i
=11.El n
AR08 RE Hiz
35458 4
I5AAEE MWz

=358 8
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i
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3.3.2 DASYH H-field result

Test Labeatory: SPEAC Lab 2

DUT: HAC-Ddpole 835 MHz; Type: DEISVY; Serial: 1024
Commumicatzon Systermn: CW: Frequency: 835 MHe; Duty Cycle: 1:1
Medium parameters used: 0 =0 mhodm, £ = 13 p = 1 kg’
Phontom section: H Dipole Section
Measurement Standarch: DASY 4 {High Precision Assessment)
DASY A Configeration:

#  Probe: HIDW6 - SN606S; Calibrated: 31,12 2007

*  Sensor-Surface: (Fix Surface)

#  Bleciromics: DAED Sn781; Calrhresd; 02, 1002007

#  Phamtom: HAC Test Arch with Coil; Type: SD HAC POI BA; Senal: 1070

DateTime: 11.03.2008 [:51:20

o Messoremen SW; DASYS, VAT Build 61; Fostprocessing 5W: SEMCAD, V1.8 Build 176

H Scan - Sensor Center Limm above CDE35 Dipole/Hearing Ald Compatibility Test (d1x361x1)2

Measurement grick: dx=5mm, dy=5mm

Maximum value of peak Total field = 00445 Adm
Probe Modulation Factor = 1200

Drevice Reference Point: (R0, 00000, 3547 mm
Referenee Value = 0,473 Adm: Power Deift = 0.003 dB
Hearing Aid Mear-Field Category: M4 (AWF 0 dit)

Feak H-fledd in Adm

| Girid 2 Grid 3
WATH .39 0,362
M4 M4 N4
Gl 4 Gnd 5 Ord &
424 0845 0419
A4 M4 Ma
G 7 Cind # Cind B
sl 0.392 0,569
nd Ml N
dE
0,340
.I
442
|
488
[ 4 if
133
RLEA | .||||
2

N dB = 0.4845A/m
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3.3.3 DASY4 E-Field result

Test Laborutory: SFEAG Lah 2

DUT: HAC-Dipole §35 MHz; Type: DEISY3; Sertal: 1024

Communicainnn :"LTH[L'!I'I: s I5r|_:-,|l.||_':||:.:|-': B35 MHz: I',!u,'I:.' l:':,'{'l-c_' 1:1

Medium parameters used: o = 0 mho'm, g, = |; p= 1000 kg/m’

Phantom section: E Dipole Section

Measurement Standard; DASY 3 (High Precision Assessment)

D54 Comfiguradion:

s Probe: ERZDVE - SMN23EG; ConvB(L 1, 18 Colibrated: 31, 123007

®  Sangor-Surface: (Fix Surface )

»  Elecironics: DAE4 SnT81; Calibrated: 02, 1003007
= Phantom: HAC Test &rch with Coil; Type: S0 HAC PO BA; Sarial: 1070

DrinteTime: 11032008 17:04:34

= PMessurement W DASYS, V4.7 Build 61; Pestprocessing SW: SEMCAT, V1.8 Builkl 176

E Scan - Sensor Center 10mm above CD835 Dipole/Hearing Abd Compatibility Test (41x361x1):

Measurement grid: dx=%mm, dy=3tmm

Muximum value of peak Total field = 1604 ¥im

Probe Modulation Factor = .00

Deevice Hetersnce Point: U000, DU0, 2547 mm
Reference Yalve = 1031 ¥Wm; Power Drift = -00022 (B
Hearing Aid Mewr-Field Category: M4 (AWE O ditp

Peak E-fiek in ¥i/m

Gl I Larid 2 G 3
157.7 14 157
M4 w4 vi4
Giricd 4 Garid 5 Garid &
Ba,2 BTA 8317
M4 M4 vi4
Grid 7 Grid H Carid 9
1521 157.6 157
Md w4 M4
fil:] =
n.ann
1.0
E.00
a.00
120
-0

B = 160.4V'm
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Client HCT Corificata o COT8B0V3-1019_Mar0s

[CALIBRATION CERTIFICATE |

Otgect CD1830V3a - SN 1018

Calibration proceadu e(s) QA CAL'ED.\“‘- |
Calibration procedurs tor dipoles in air

Calibration date; March 11, 2008

Condition of the calibrated ikem In Tolerance

This calbration certilicabe documents he traceaniily 1o nasonal sardards, which raalize the phvsical units of maasuemants {(59)
Al crbrations hava baan conductad in tha closad Iaboaaiany 1aciity: environmer emparsiura (22 + 3°C and humidty < 70%

Calibration Equipment used (MATE aritical or calibratian))

Prifrery Slaul_ﬁrds_ D ¢ Cal Dﬁu -:I:“,_;fll.kl_raln_d hr. l_:m_'!rli:aln M:.__I Sohipduled Cabbration

Powar maier EPM-4424 GRATARTMO 04-00t-07 (METAS, No. 217-00736) Ot-08

Powar sersar HP 840814 USar2azTaa 0d-0st-07 (METAS, MNo. 217-007T36) Cot-08

Probs ERACVE SN 236 31-Deg-07 (SPEAG, Mo ER3-2356 DecdT) Dec-08

Probe H3DVE Sh: BOEE 31-Dac-07 (SPEAG. Na. H3-6066_-DaolT) Doc-08

DAE4 SH:TE1 2-0ct-07 {SPEAG. Ma. DMEA-TE1_OcadT) Cct-08

Sacordary Standarde ik Cheack Dabs fin houss| Echeduled Check

Prorear muzter EPR-441 508 ERA24201 91 11 =hisry-05 (SPEAG, m house check Oct-07) In housa chack: Mow-08

Powear sarsar HP B4LE2A US3IT2asseT 11-Many-05 (SFEAG, in houes chagx Oct-07) In hauss check: Mor-D8

Prowsar sarsar HP B4R A1AADDAS] OB-Jan-02 (SPEAG, in housa chack Oce-07) In housa chack; Mow-08

Mabwnrk Analyzer HP 8753E UE3raanses 18-0ot-01 (SPEAG, in house chedk Oct-07) In housa chaok: Novw-08

AF genersor E44X00 Y 131035 23-hayv-0d (SPEAG, in houss check Oe1-07) I hause chack: Mow-09
MNama Furation Simnaturs

Calibratad by: Mg Melll Laboreiory Tachniciam hml{

Bpprened by: Fin Beenhat Technizal Oiracioe W 4,, @

|ssued: March 12, 2008

This calibration cestificate shall nol be reproduced sxcept in full wiihout wilien approval of fha laboratony.
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Refarences

)]

AMSI-CE3.18-2006
American Matonal Standard for Methods of Measuremant of Compalibility between Wireless
Communications Devicas and Hearing Aids.

Methods Applied and Interpretation of Parameters:

Cpordinale System y-axks s in the direction of the dipola arms. z-axis is fram the basis of the antenna
(mounted on tha table) towards its fead point batweaen the twa dipole arms. x-axis is normal 1o the olher
axes. In coincidence with standard [1], the measurement planes {probe sensor center] are selected to
be at a dstance of 10 mm above the top edge of the dipole arms.

Megsirameant Conditions: Further datalls are available froim the bardeopies al the end of the carificate.
All figures stated in the ceddificate are valid at the frequancy indicated, The forward power o the dipoka
connector |5 set with a calibrated power meter connected and monifored with an auxiliany power meter
connactad 1o a directional coupler, Whils the dipale undar best is connected, the forward power is
adjusted to the same level.

Anferna Pasitionimg: The dipole is mounted on a HAG Test Arch phantom using the matching dipale
positioner with the arms horizontal and the feeding cable coming from the floor, The measuramants ana
performed in & shislded room with absorbers around the setup to reduce the reflections.

It iz verified before the mounting of the dipole under the Test Arch phantom, that its arms are pedectly
ina lire, It is installed on the HAG dipole positionar with its arms paraliel below the dislectric refarence
wire and able to mova ekastically in vertical diraction without changing its relative position 1o the top
center of the Test Arch phantom. The vertical distance to the probe is adjusted after dipole mounting
with a DASY4 Surface Check job. Before the measurement, the distance belween phantom surface and
probe tip is veritied. The propar maasurement distance i selecied by choosing the matching section of
the HAG Test Arch phantorn with the proper devica reference point (upper surface of the dipole) and the
matchiéng grid reference point (tip of the probe) considenng the probe sensor offset. The vertical
distance to the probe is essential for the accuracy.

Fead Poim! impadance and Rafurm Loss: Thase paramatars are maasured using a HP 8753E Vactor
Matwork Analyzer. The impedance is specified at the SMA connactor of tha dipole. The influence of
reflections was eliminating by applying the averaging function while moving the dipola in the air, at least
Tlcm away from any obstacies.

E- fleld distribution: E field is measured in the x-y-plane with an isctropic ER3D-field probe with 100 mM
forward power o tha anlenna leed poinl. In accordanca with [1], the scan area is 20mm wide, its langth
exceeds the dipole arm length (180 ar 80mm). The sensor canter is 10 mm [in z) above tha lop of the
dipale arme. Twe 30 maxima are avallable near the end of the dipole arms. Assuming the dipcks ames
are perfactly in ona ling, the avarage of these twoe maxima (In subgrid 2 and subgrid 8) |z determined fo
compensate for any non-parallelity to the measurement plane as weall as the sensor displacement The
E-field value stated as calibration value rapresents tha maximum of the interpalated 3D-E-fald, 10mm
above the dipole surface.

H-fiaid distritution: H-lield is measurad with an isotropic H-field probe with 100mwW lorward power to the
amtenns feed point, in the x-y-plane. The scan area and sensor distance is eguivalant lo the E-fiekd
scan. Tha masimum of the field is available at the center (subgrid 5) above the feed point. The H-field
valus stated as calibration valua reprasants the maximum of the interpolated H-fieid, 10mm abave the
dipole surface at the feed point.
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1. Measurement Conditions
DASY sysiem conliguration, &s 1ar as not given an page 1.

DASY Version DASYdE V4.7 Ba1

DASY PP Verslon SEMCAD V1.8 B178
Phantam HAC Test Arch S0 HAC PO1 BA, #1070
Distance Dipole Top - Probe Center 10 mm

Scan resolution dx, dy = 5 mm area =20 x 3 mm
Fraguency 1880 MHz + 1 MHz

Forward power at dipole connector 20.0 dBm = 100mW

Input power drift =0.05 dB

2. Maximum Fleld values

H-figld 10 mm above dipole surface condition Interpolated maximum

Maximum measured 100 mW forward power 0.469 Afm
Uncerainty tor H-field measuremeant: B.2% (k=E)

E-fleld 10 mm above dipole surface condition Interpolated maximum |
Maximum measured above h'rgal:l end 100 mW forward power R 141.5 Wim
Maximum meaasured abave |low end 100 mW forvard power 1380 Vim
Avaraged maximum abnv;a;rm - I 1EIDmWinrw;rd ﬁ;::.f;-;'ar 1-10,3 'I-H'm |

Uncertainty for E-field measurement. 12.8% (k=2)

3. Appendix

3.1 Antenna Parameters

Frequency Return Lozs

1710 MHz 22,7 dB

1880 MHz 209 dB

1000 MHz 21.048
| 1950 MHz 258 dB [53.7 + j3.8 ) Otwm
2000 MHz °5.6dB [ 46.3 + j3.4) Ohm

3.2 Antenna Design and Handling

Tha calibration dipole has 8 symmetric geometry with a built-in two stub malching netwaork, which kads o the
enhanced bandwidth,

Thia dipobe is built of standard semirigid coaxial cabla. The imternal matching line is opan endad. The anfenna i
therelare open for DC signals.

Do not apply farce to dipole arms, as they ara liable io bend. The scklered connectlons near the feedpoint may
be damaged. After excassive machanical lrass of ovarheating, check the iImpedance charactenstics 1o 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 feedpoint can be
maasured.
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2.3 Measurament Shaets

3.3.1 Return Loss and Smith Chart

L2 As ZOBE 10151031
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o - | 1 | F | [ 1}-22. 702 dE
Lo 5 | | 1. 71008 Gz
5 5 s =28, 854 db
i'x_ "'?'"I,' I,-' 1. SRS Gz
| A R j [ [ [ #1725, 060 db
1 ALA | 1. S50E0 GHz
g | I [ It I anE
16 | | LA )J" | A | | 525,544 dB
| | : | W | | 2.PARER GHz
| | ! i
1 | ¥
CHZ S11 1 U F§ ZABA2Ze AFFIEn T4RTIpH 1 G088 200 MHz
."-.-.
Del ‘a ! CHZ Markers
r"z L 12 TREGR &
Ty 7. 1613 &
I'n | 171888 OHz

Car IH
H
|

' » 351802
\

A

{ 1.93880 GHz

3 ¥ % ERET
fs W 2 ' 19%5: &
E W T F 1. 95 BER GHs

" % B 4B 3T
- e ) T
e e 7.0 BHA GHz

CEMTER 1 S5E.0AE BOE MHz = SPAH 1 800,800 BE8 MHz
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HET COLLTD,

Report No.:

HCT-1A0811-0102 FCC ID:

TYKNX9250

Date of Issue:

Nov. 11,2008

3.3.2 DASYd H-Field Result

Test Laborstory: SPEAG Lok 2

DUT: HAC Dipole 1880 MHz; Type: CDISS0Y3; Serial: 1019

Communicstion System: CW; Frequency: |BBO MHz; Duty Cycle: 131

Mediwm parameters used: @ = B mhofm, &= 1 p=
Fhamom section: H Dipole Section

| kgfm’

Mensurement Standand: DASY S (High Prectsion Assessmeant)

DASYA Conliguration:
= Probe: HIDVG - SM60GS; Calibrated: 31.1

e Sensor-Surface: (Fix Surface)

#  Electronies: DAE4 SnT L Calibrated: 02.

(] Phmntom: HAC Test Arch with Coal: 'I"_..'pe' B0 HAC PO BA: Serial: 1070

2.2007

10.2007

Dot Time: 11032008 14:25:06

& Measurement SW: DASY Y, V4.7 Build &1; Postprocessing SW: SEMCAD, V1.8 Build 176

E Scan - Sensor Center 1lmm above CDISERNY 2 Dipole/Hearing Aid Compatibility Test (41x181x1):

Mesurement grid; dx=5mm, dy=5mm

belaximum value of peak Todal field = 0469 Afm
Frobe Moedulation Facior = 103

Devices Reference Poant: 0,000, 0000, 3547 mm
Reference Yaluwe = 0496 Afmg Power Deift = 0010

dB

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

Peak H-fiald in Afm

Cirich 1 Cind 2 Carwd 3
L1 0423 4G
M2 M2 M2
Grid 4 Grid 5 Grid 6
443 .46 450
M2 M2 M2
Grid 7 Grid B Grid 9
407 0435 hA17
Mz L I Wi2

filz} —

n.non

208

|
596
294
|
1 i
148
1 H = (LGN A
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HET COLLTD,

Report No.: HCT-1A0811-0102

FCC ID:

TYKNX9250

Date of Issue: Nov. 11,2008

3.3.2 DASY4 E-Field Resuit

Test Laboratory: SPEAG Lab 2

DUT: HAC Dipole 1880 MHz: Type: CINBR0Y3; Serial: 1009

Communication System: CW; Frequency: 1880 MHz; Duiy Cycle: 1:1
Medium paramelers used: o= 1 mhaim, =1 p= (LN kg.fn1'
Phisntom section; E Dipale Section
Mensurement Standard: DASY 4 (High Precision Assessment)
DASY A Configurmhon:

-

Prabe: ERADYES - SMN2330; ConvF(1, 1, 11 Calibrsted: 31,12 3007

Lensor-Surface: {(Fix Surface)

Electronics: DAES SnTR 1 Calibrated: 02, [0.2007

Phantom: HAC Test Arch with Coil; Type: 5D HAC PO1 BA: Serial: 1070

DalefTime: 11032008 17:37:34

Measwrement 5W: DASY4, V4.7 Build 61 Postprocessing SW: SEMCAD, ¥ 1.8 Buill 176

E Scan - Sessor Cenler Thom above CIIE30Y 3 DipaleMearing Aid Compatibility Test (41x181x1):
Measurement grid: de=5mm. dy=5mm
Maxinum value of peak Total fiekd = 141.5 Vim
Frobe Maodulation Factor = 1.00

Device Reference Point: (LO00, 0000, 354.7 mm
Eelerence Value = 15394 Vimg, Power Drifi =0.007 dB
Hearing Aid Near-Ficld Category: M2 (AWF 0 dB)

Pzak E-ficld in ¥im

Grid 1 Grid 2 Grid 3
1348 130 134.2
M2 M2 M2
Girid 4 Gnd 5 Grid 6
1.0 933 H4.0
M3 M3 M3
Grid 7 Giid 8 Grid ©
1334 141.5 137.7
M2 M2 M2
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