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Appendix D: Probe/Dipole Calibration Certificates (continued)

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland, Phone +47 1 245 97 00, Fax +41 1 245 97 79

Calibration Certificate

900 MHz System Validation Dipole

Type: D900V2

Serial Number: | 085

S —

Place of Calibration: Zurich
Date of Calibration: August 27, 2002
Calibration Interval: 24 months

Schmid & Partner Engineering AG hereby certifies, that this device has been calibrated on
the date indicated above. The calibration was performed in accordance with specifications
and procedures of Schmid & Partner Engineering AG.

Wherever applicable, the standards used in the calibration process are traceable to
international standards. In ail other cases the standards of the Laboratory for EMF and

Microwave Electronics at the Swiss Federzal Institute of Technology (ETH) in Zurich,
Switzerland have been applied.

Calibrated by:; DMQO
Approved by: /éw\ ";%ﬁ
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1. Megsurement Conditions

The measurements were performed in the flat section of the new generic twin phantom filled
with head simulating solution of the following electrical parameters at 900 MHz:

Relative Dhelectricity 41.7 + 5%
Conductivity 0.97 mho/m + 3%

The DASY Systermn with a dosimetnc E-field probe ET3DV6 (SMN: 1507, Conversion factor 6.5
at 900 MHz) was used for the measurements.

The dipole was mounted on the small triped so that the dipole feedpoint was positioned below
the center marking of the flat phantom section and the dipole was oriented parallel to the body
axis (the long side of the phantom). The standard measuring distance was 15mm from dipole
center to the solution surface, The included distance holder was used during measurements for
accurate distance positioning,

The coarse grid with a grid spacing of 20mm was aligned wath the dipole. The Sx5x7 fine cube
was chosen for cube integration. Probe isotropy errors were cancelled by measuring the SAR
with normal and 90° turned probe orientations and averaging,

The dipole input power (forward power) was 250mW + 3 %, The results are normalized to

I'W input power.

2.1.  SAR Measurement with DASY3 Svsatem

Standard SAR-measurements were performed according to the measurement conditions
deseribed in section 1. The results (see figure supplied) have been normalized to a dipole input
power of 1'W (forward power). The resulting averaged SAR-values measured with the
dosimetric prabe ET3DV6 SN:1507 and applying the worst-case extrapolation are:

averaged over 1 em’ (1 g) of tissue: 11.0 mW/g

averaged over 10 cm’ (10 g) of tissue: 6.92 mW/g

2.2 SAR Measurement with DASYd Svstem

Standard SAR-measurements were performed according to the measurement conditions
described in section 1. The results (see figure supplied) have been normalized to a dipole input
power of 1W (forward power). The resulting averaged SAR-values measured with the
dosimetric probe ET3DV6 SN:1507 and applving the advanced extrapolation are:

averaged over 1 cm’ (1 g) of tissue: 10.3 mW/g

averaged over 10 cm’ (10 g) of tissue: 6.64 mW/g
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3. Dipole Impedance and Return Loss
The impedance was measured at the SMA-connector with a network analyzer and numerically
transformed to the dipole feedpoint. The transformation parameters from the SMA-connector
to the dipole feedpoint are:

Electrical delay: 1.389 ns  (one direction)

Transmission factor: 0.991 {woltage transmission, one direction)

The dipole was positioned at the flat phantom sections according to section | and the distance
holder was in place during impedance measurements.

Feedpoint impedance at 900 MHz; Re{Z} = 50.10
Im {Z} = -390

Return Loss at 900 MHz 283 dB

4. Handling

Do not apply excessive foree to the dipole arms, because they might bend. Bending of the
dipole arnms stresses the soldered connections near the feedpoint leading to a damage of the
dipole,

5. Design
The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding

line 1s directly connected to the second arm of the dipole. The antenna is therefore short-
circuited for DC-signals.

6. Power Test

After long term use with 100W radiated povwer, only a slight warming of the dipole near the
feedpoint can be measured.

CGISS EME Form-SAR-Rpt-Rev. 2.00 Page 4 of 27
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Client

Object(s)

Callbration procedure(s)

Calibration date:

Condition of the calibrated item

This calibration statement documents traceability of M&TE used in the calibration procedures and conformity of the procedures with the ISOAEC
17025 international standard.

All calibratiens have been conducted in the closed laboratory facility: environm ent tamperature 22 +/- 2 degrees Celsius and humidity < 75%.

Calibration Equipment used (M&TE critical for calibration)

Model Type _Ib# __ Cal Date Scheduled Calibration S
RF generator HP 8684C US36420U01700 4-Aug-99 (in house check Aug-02)  In house check: Aug-05

Power sensar E4412A MY41495277 8-Mar-02 Mar-03

Power sensor HP 8481A MY41092180 18-Sep-02 Sep-03

Power meter EPM E4418B GB41293674 13-Sep-02 Sep-03

Network Analyzer HP 8753E US38432426 3-May-00 In house check: May 02

Fluke Process Calibrator Type 702 SN. 6295803 3-Sep-01 Sep-03

Name Funetion Signature

Calibrated by:

Approved by.

Date issued: February 6, 2003

This calibration certificate is ssued as an intermediate selution until the accreditation process (based on ISO/EC 17025 International Standard) for
Calibration Laboratory of Schmid & Partner Engineering AG is completed.
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1. Measurement Conditions

The measurements were performed in the flat section of the SAM twin phantom filled with
head simulating glycol solution of the following electrical parameters at 1800 MHz:

Relative Dielectricity 39.5 + 5%
Conductivity 1.36 mho/m =+ 5%

The DASY System with a dosimetric E-field probe ET3DV6 (SN:1507, Conversion factor 5.3
at 1800 MHz) was used for the measurements.

The dipole was mounted on the small tripod so that the dipole feedpoint was positioned below
the center marking of the flat phantom section and the dipole was oriented parallel to the body
axis (the long side of the phantom). The standard measuring distance was 10mm from dipole
center to the solution surface. The included distance holder was used during measurements for
accurate distance positioning.

The coarse grid with a grid spacing of 15mm was aligned with the dipole. The 7x7x7 fine cube
was chosen for cube integration,

The dipole input power (forward power) was 250mW £ 3 %. The results are normalized to
1W input power.

2 SAR Measurement with DASY4 System

Standard SAR-measurements were performed according to the measurement conditions
described in section 1. The results (see figure supplied) have been normalized to a dipole input
power of 1W (forward power). The resulting averaged SAR-values measured with the
dosimetric probe ET3DV6 SN:1507 and applying the advanced extrapolation are:

averaged over 1 cm’ (1 g) of tissue: 38.6 mW/g

averaged over 10 cm’ (10 g) of tissue: 20.0 mW/g

CGISS EME Form-SAR-Rpt-Rev. 2.00
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3. Dipole Impedance and Return L.oss

The impedance was measured at the SMA-connector with a network analyzer and numerically
transformed to the dipole feedpoint. The transformation parameters from the SMA-connector
to the dipole feedpoint are:

Electrical delay: 1.199 ns  (one direction)

Transmission factor: 0.993 (voltage transmission, one direction)

The dipole was positioned at the flat phantom sections according to section 1 and the distance
holder was in place during impedance measurements.

Feedpoint impedance at 1800 MHz: Re{Z} = 483 0Q
Im{Z}=-750Q
Return Loss at 1800 MHz -22.1dB
4, Handling

Do not apply excessive force to the dipole arms, because they might bend. Bending of the
dipole arms stresses the soldered connections near the feedpoint leading to a damage of the
dipole.

S. Design

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding
line is directly connected to the second arm of the dipole. The antenna is therefore short-
circuited for DC-signals.

6. Power Test

After long term use with 40W radiated power, only a slight warming of the dipole near the
feedpoint can be measured.

CGISS EME Form-SAR-Rpt-Rev. 2.00
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Date/Time: 02/07/03 15:40:09

Test Laboratory: SPEAG, Zurich, Switzerland
File Name: SN278 SN1507 _HSL1800_ 050203 da4

DUT: Dipole 1800 MHz Type & Serial Number: D1800V2 - SN278
Program: Dipole Calibration; Pin = 250 mW; d = 10 mm

Communication System: CW-1800; Frequency: 1800 MHz, Duty Cycle: 1:1
Medium: HSL 1800 MHz (g = 1.36 mho/m, ¢ = 39.52, p = 1000 kg/m3)
Phantom section: FlatSection

DASY4 Configuration:

- Probe: ET3DV6 - SN1507; ConvF(5.3. 5.3, 5.3); Calibrated: 1/18/2003
- Sensor-Surface: 4mm (Mechanical Surface Detection}

- Electronics: DAE3 - SN410: Calibrated: 1/14/2003

- Phantom: SAM 4.0 - TP:1006

- Software: DASY4, V4.0 Build 51

Area Scan (81x81x1): Measurement grid: dx=15mm, dy=15mm
Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=mm
Reference Value =94.2 Vim

Peak SAR = 16.8 mW/g

SAR(1 g) = 9.66 mW/g; SAR(10 g) = 5.02 mW/g

Power Drift =-0.01 dB

CGISS EME Form-SAR-Rpt-Rev. 2.00 Page 10 of 27



Schmid & Partner
Engineering AG

Zeugheusstrasse 43, BO04 Zurich, Switzerland, Phane +41 1 245 27 00, Fax +41 1 245 27 79

Calibration Certificate

1900 MHz System Validation Dipole

Type:

Serial Number:

Place of Calibration:

Date of Calibration:

Calibration Interval:

Schmid & Partner Engineering AG hereby certifies, that this device has been calibrated on
the date indicated above. The calibration was performed in accordance with specifications

D1900V2

521

ALurich

- April 29. 2002

24 months

and procedures of Schmid & Partner Engineering AG.

Wherever applicable, the standands used i the calibration piocess are tracealle to
international standards. In all other cases the standards of the Laboratory for EMF and
Microwave Electronics at the Swiss Federal Institute of Technology (ETH) in Zurich,

Switzerland have been applied.

Calibrated by:

Approved by:

CGISS EME Form-SAR-Rpt-Rev. 2.00
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1. Measurement Conditions

The measurements were performed in the flat section of the new generic twin phantom filled
with head simulating solution of the following electrical parameters at 1900 MHz:

Relative permitivity 38.5 + 5%
Conductivity 1.44 mho/m =+ 10%

The DASY3 System (Software version 3. 1d) with a dosimetric B-field probe ET3DV6
(SN:1507, conversion factor 5.3 at 1800 MHz) was used for the measurements.

The dipole feedpoint was positioned below the center marking and oriented paraliel to the
body axis (the long side of the phantom). The standard measuring distance was 10mm from
dipole center to the solution surface, The included distance holder was used during
measurements for accurate distance positioning,

The coarse grid with a grid spacing of 20mm was aligned with the dipele. The 5x5x7 fine cube
was chosen for cube integration, Probe isotropy errors were cancelled by measuring the SAR
with normal and 90° turned probe orientations and averaging.

The dipele input power (forward power) was 250mW + 3 %. The results are normalized to
I'W input power.

2. SAR Measurement

Standard SAR-measurements were performed with the head phantom according to the
measurement conditions described in section 1. The results (see figure) have been normalized
to a dipole input power of IW (forward power). The resulting averaged SAR-values are:

averaged over | cm® (1 g) of tissue: 43.6 mWig

averaged over 10 cm’ (10 g) of tissue: 22.2 mWig

Note: If the liquid parameters for validation are slightly different from the ones used for initial
calibration, the SAR-values will be different as well. The estimated sensitivitics of SAR-
values and penetration depths to the liquid parameters are listed in the DASY Application
Note 4: "SAR Sensitivities”.

CGISS EME Form-SAR-Rpt-Rev. 2.00 Page 12 of 27



3. Dipole Impedance anid Return Loss

The impedance was measured at the SMA-connector with a network analyzer and numerically
transformed 1o the dipole feedpoint. The transformation parameters from the SMA-connector
to the dipole leedpoint are:

Electrical delay: L190 ns (one direction)

Transmission factor: 0.973 (voltage transmission, one direction)

The dipole was positioned at the flat phantom sections according to section 1 and the distance
holder was in place during impedance measurements.

Feedpoint impedance at 1900 MHz: RelZ} = 4650
Im {Z} = 740

Return Loss at 1900 MHz -2144dB

4. Handling

Do not apply excessive force to the dipole arms, because they might bend, Bending of the
dipole arms stresses the soldered connections near the feedpoint leading to a damage of the
dipole.

5. Design
The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding

ling is directly connected to the second arm of the dipole, The antenna is therefore short-
cireuited for DC-signals.

i Power Test

After long term use with 40W radiated power, only a slight warming of the dipole near the
feedpoint can be measured.

CGISS EME Form-SAR-Rpt-Rev. 2.00 Page 13 of 27
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Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland, Phone +41 1 245 97 00, Fax +41 1 245 27 79

Calibration Certificate

2450 MHz System Validation Dipole

Type: D2450V2
Serial Number: 704

Place of Calibration: Zurich

Date of Calibration: December 12, 2002
Calibration Interval; 24 mom‘hs

Schmid & Partner Engineering AG hereby certifics, that this device has been calibrated on
the date indicated above. The calibration was petformed in aceordance with specifications
and procedures of Schmid & Partner Engineering AG.

Wherever applicable, the standards used in the calibration process are traceable to
international standards. In all other cases the standards of the Laboratory for EMF and

Microwave Electronics at the Swiss Federal Institute of Technology (ETH) in Zurnich,
Swilzerland have been applied.

Calibrated by: DW
Approved by: J%":: Mf;

CGISS EME Form-SAR-Rpt-Rev. 2.00 Page 15 of 27



E Measurement! Conditions

The measurements were performed in the flal section of the SAM twin phantom filled with
head simulating solution of the following electrical parameters at 2450 MHz:

Relative permitivity 38.0 + 5%
Conductivity 1.87 mho/m + 10%

The DASY4 System with a dosimetnic E-field probe ET3DV6 (SN:1507, conversion factor 5.0
at 2450 MHz) was used for the measurements.

The dipole feedpoint was positioned below the center marking and oriented parallel to the
body axis (the long side of the phantom). The standard measuring distance was 10mm from
dipole center to the solution surface. The included distance holder was used durning
measurements for accurate distance positioning,

The coarse grid with a grid spacing of 13 mm was aligned with the dipole. The 7x7x7 fine
cube was chosen for cube integration.

The dipole input power (forward power) was 250mW + 3 %, The results are normahized to
I'W input power.

2 SAR Measurement

Standard SAR-measurements were performed according to the measurement conditions
described in section 1. The resulls (see figure supplied) have been normalized to a dipole input
power of 1W (forward power). The resulting averaged SAR-values measured with the
dosimetric probe ET3DV6 SN:1507 are:

averaged over 1 cm® (1 g) of tissue: 55.2 mW/g

averaged over 10 cm® (10 g) of tissue: 24.6 mW/g

CGISS EME Form-SAR-Rpt-Rev. 2.00 Page 16 of 27



3. Dipole impedance and return loss

The impedance was measured ai the SMA-conneetor with 2 network analyzer and numerically
transformed to the dipole feedpoint. The transformation parameters from the SMA-connector
to the dipole feedpoint are:

Electrical deluy: LLIS1 ns  (one direction)
Transmission factor: 0.997 {voltage transmission, one direction)

The dipole was positioned at the flat phantom sections according to section 1 and the distance
holder was in place during impedance measurements,
Feedpoint impedance at 2450 MHz: Re{Z} = 5250
Im{Z} =280

Return Loss at 2450 MHz - 28.6 dB

4. Handling

Do not apply excessive force to the dipole arms, because they might bend, Bending of the
dipole anns stresses the soldered connections near the feedpoint leading to a damage of the
dipole.

5. Design

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding
line is directly connected to the second arm of the dipole, The antenna is therefore short-
circuited for DC-gignals,

Small end caps have been added to the dipole arms in order to improve matching when loaded

according to the position as explained in Section 1. The SAR data are not affected by this
change, The overall dipole length was not affected.

[ Power Test

After long term use with 40W radiated power, only a slight warming of the dipole near the
leedpoint can be measured.

CGISS EME Form-SAR-Rpt-Rev. 2.00 Page 17 of 27



Date/Time: 12/12/02 17;23:44

Test Laboratory, SPEAG, Zunch, Switzerland
File Name: SN704 SN1507 HSL2450 121202.dad

DUT: Dipole 2450 MHz Type & Serial Number: D2450V2 - SN704
Program: Dipole Calibration; Pin = 250 mW; d = 10 mm

Communication System: CW-2450; Frequency: 2450 MHz, Duty Cycle: 1:1
Medium: HSL 2450 MHz (5 = 1,87 mho/m, ¢ = 38.03, p = 1000 kg/m3)
Phantom section: FlatSection

DASY4 Configuration:

- Probe: ET3DV6 - SN1507; Convl(5, 3, 5); Calibrated: 1/24/2002
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAES - SN410; Calibrated: 7/18/2002

- Phagatom; SAM 4.0 - TP 1006

= Software: DASY4, V4.0 Build 51

Area Scan (81x81x1): Measurement grid: dx=15mm, dy=15mm
Zoom Scan (Ta7x7)/Cube &: Measurerent grd. ds—5mm, dy—5mm
Reference Value = 95.1 Vim

Peak SAR =299 mW/g

SAR(1 g) =138 mW/g; SAR{I{ g) = 6.16 mW/g

Power Dnift = 0.002 di3

SR i i3
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughaussirasse 43, 8004 Zurieh, Switzeriand

Client Motorola CGISS

CALIBRATION CERTIFICATE =~

Objaci(s) DAGHZY2 < SN:1010 TR

Calloralion procedureds) QA CAL-05.v2 :

Calibration procedure T

- dipole validation kits

i e Fod 3 it

Caliration date:

January 22, 2004

Condition of the calibrated (lem

17025 international stardard,

Calibration Equipment used (M&TE critical for calibration)

In Tolerance {according to the specific calibration document)
Thie calioralion skatement dacuments traceabilily of M&TE used in the calibration procedures and conformity of the procedures with the ISONEC

All calibrations have been conducted |n the closed labomtary fasility: anvirenmeant temperature 22 +- 2 degrees Gelsius and humidity < 75%.

FinBomholt - 0 i R&DDlrector”

Calibration Laboratory of Schmid & Partmar Enginesring AG is completed.

odel Type ID# Cal Date {Calisrated by, Gertificate Ma ) Schedulad Calibration

Powver meter EP E44 196 GE412936874 2eApr=03 (METAS, Mo 252-0250) Apr-0d

Power sensor E441248 MY 41495277 2-Apr-03 (METAS, Mo 262-0260} Apr-04

Power sensor HP 848154 MY 41002317 18-0ct-02 {Agilent, Mo. 2002101 &) Ocl-04

RF gengrator R&S SMTOE 100088 23-Maw-01 [SPEAG, In house chetk May-03) In heuse check: May-05

Metwiork Aralyzer HP 8753E 537 390585 18001 {SPEMAG, in house check Mov-03) Ir howss chack: Chot 08
Nam? Fyncb‘m Signalure

Calioratad by; K:alja Pt_:rk.:wf-c?' ; : Latrf:rraton,' D-r'enctor : ; ,,f‘*";ji ; e /é?“‘ Fif

Approvead by

Daleissued: January 26, 2004

Tnis calibration cenificate i issued as an intermediate solution until ihe accreditation process [based on 1ISOSEC 17025 International Standard) for

CGISS EME Form-SAR-Rpt-Rev. 2.00
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1. Measurement Conditions

The measurements were performed in the flat section of the SAM twin phantom filled with head
simulating solution of the following electrical parameters:

Frequency: 5200 MHz
Relative Diclectricity 36.3 + 5%
Conductivity 4.57T mho/m +5%
Frequency: S800 MHz
Relative Dielectricity 354 5%
Conductivity 520 mho/m £ 5%

The DASY4 System with a dosimetrie E-field probe EX3DV3 - SN:3503 was used for the
measurements, The dipole was mounted on the small tripod so that the dipole feedpoint was positioned
below the center marking of the flat phantom section and the dipole was oriented parallel to the body
axis (the long side of the phantem). The standard measuring distance was 10mm from dipole center to
the solution surface. Lossless spacer was used during measurements for accurate distance positioning,

The coarse grid with a grid spacing of 10mm was aligned with the dipole. Special 8x&x8 fine cube was
chosen for cube integration (dx=dy=4.3mm, dz=3mm). Distance between probe sensors and phantom
surface was set to 2.5 mm. The dipole input power (forward power) was 250mW + 3 %. The results are
normalized to 1'W input power,

o SAR Measurement with DASY System

Standard SAR-measurements were performed aceording to the measurement conditions described in
section 1. The results (see figures supplied) have been normalized to a dipole input power of 1W
{forward power). The resulting averaged SAR-values measured at 5200 Mz (Head Tissue) with the
dosimetric probe EX3DV3 SN:3503 and applying the advanced extrapolation are:

averaged over 1 cm’ (1 g) of tissue: 84.4 mWig £ 20.3 % (k=2)!

averaged over 10 ¢ (10 g) of tissue; 23.6 mW/g & 19.8 % (k=2)'

The resulting averaged SAR-values measured at 5800 MHz (Head Tissue) with the dosimetric probe
EX3DV3 SN:3503 and applyving the advanced extrapolation arc:

averaged over 1 em’® (1 g) of tissue: B4.4 mWig + 20.3 % (k=2)°

averaged over 10 em” {10 g} of tissue: 23,7 mW/g £ 19.8 % (k=2)°

' Target dipole values determined by FDTD {Feedpoint impedance set to 50 Ohm), The values are SAR_1g=76.5 mWig,
SAR_10g=21.6 mW/g and SAR _peak=310.3 mW/g.

> Target dipole values determined by FDTD (feedpoint impedance set to 50 Ohmt). The values are SAR_1g=78.0 mWig,
SAR 102=21.9 mW/g and SAR peak=340.0mW/g.

CGISS EME Form-SAR-Rpt-Rev. 2.00 Page 20 of 27



3. Dripole Transformation Parameters

The impedance was measured at the SMA-connector with a network analyzer and numerically
transformed to the dipole feedpoint (please refer to the graphics attached to this document), The
transformation parameters from the SMA-connector to the dipole feedpoint are:

Electrical delay: 1.200 ns  (one direction)
Transmission factor, 1.974 {voltage transmission, one direction)
d. Measurement Conditions

The measurements were performed in the flat section of the SAM twin phantom filled with body
simulating solution of the following clectrical parameters:

Frequency: 5200 MHz
Relative Dielectricity 44.7 + 5%
Conductivity 518 mho/m £ 5%
Frequency: 5800 MHz
Relative Dielectricity 48.5 + 5%
Conductivity 6.01 mho/'m =+ 5%

The DASY3 System with a dosimetric E-figld probe EX3DW3 - SN:3503 was uscd for the
measurements. The dipole was mounted on the small tripod so that the dipole feedpoint was positioned
below the center marking of the flat phantom scotion and the dipole was oriented parallel to the body
axis (the long side of the phantom). The standard measuring distance was 10mm from dipole center to
the solution surface. Lossless spacer was used during measurements for accurate distance positioning.

The coarse grid with a grid spacing of 10mm was aligned with the dipole. The 8x8x8 fine cube was
chosen for cube integration (dx=dy=4.3mm, d»=3mm). Distancc between probe sensors and phantom
surface was set to 2.5 mm. The dipole input power (forward power) was 250mW + 3 %. The results are
normalized to 1 W input power,
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5. SAR Measurement with DASY System

Standard SAR-measurements were performed according to the measurement conditions described in
section 4. The results (see figures supplied) have been normalized to a dipole input power of 1W
(forward power). The resulting averaged SAR-values measured at 5200 MHz (Body Tissue) with the
dosimetric probe EX3DV3 SN:3503 and applying the advanced extrapolation arc:

averaged over |1 em” (1 g) of tissue: 78.8 mW/g + 203 % (k=2)°

averaged over 10 ¢m’ (10 g) of tissue: 22.1 mW/g £ 19.8 % (k=2)°

The resulting averaged SAR-values measured at 5800 MHz (Body Tissue) with the dosimetric probe
EX3DV3 SN:3503 and applying the advanced extrapolation are:

averaged over 1 em’ (1 g) of tissue: 76.0 mW/g + 20.3 % (k=2)"
averaged over 10 em?® (10 g) of tissue: 21.1 mW/g + 19.8 % (k=2)
6. Handling

Do not apply excessive force to the dipole arms, because they might bend, Bending of the dipole arms
stresses the soldered connections near the feedpoint feading to a damage of the dipole.

T Dpesign

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is
directly connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-
signals.

Small end caps have baen added to the dipole arms in order to incréase frequency bandwidth at the

position as explamed in Sectiens land 4.

8. Power Test

After long term use with 40W radiated power. only a slight warming of the dipole near the feedpoint
can be measured,

* Target dipole values determined by FDTD (feedpoint impedance set to 50 Ohim), The values are SAR 1 g=71.8 mW/i,
SAR_1g=20.1 mW/g and SAR_peak=284.7 mW/g,

* Target dipole values determined by FIOTD (feedpoint impedanee set to 50 Ohm), The values ars $AR_ 1g=74.1 mW/g,
SAR10g=20.5 mW/ig and SAR_peak=324.7 mW:p.
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Page 1 of 1
Date/Time: 01/21/04 12:55:47
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Serial: DSGHzV2 - SN:111H0
Communication System: CW-5GHz:Duty Cycle: 1:1;Medium: HSL5800
Medium parameters used: f= 5200 MHz; o = 4.57 mho/m; € = 36.3; p = 1000 kg/m?®
Medium parameters used; f= 58300 MHz: 5 = 5.2 mho/m; & = 354 p= 1000 kgfn*i3

DASY4 Configuration:

s Probe; EX3DV3 - SN3503; ConvF(5.7, 5.7, 5.7)

ConvF{(5, 3, 5); Calibrated: 6/27/2003

Sensor-Surface: 2.5mm (Mechanical Surface Detection)

Electronics: DAE4 600; Calibrated: 9302003

Phantom: SAM with CRP - TP;1312; Phantom section: Flat Section

Measurement SW: DASY4, V4.2 Build 21; Postprocessing SW: SEMCAD, V2.0 Build 14

d=10mm, Pin=250mW, f=5200 MHz/Area Scam (91x%1x1): Measurement grid; dx=10mm, dy=10mm
Reference Value = 96.5 Vim

Power Drift = 0.0 dB

Mlaximum value of SAR =391 mW/g

d=10mm, Pin=250mW, f=5800 MHz/Zoom Scan (8x8x8), dist=2.5mm (Tx7x8)/Cube 0:
Measurement gnd; dx=4.3mm, dv=4.3mm, dz=3mm

Peak SAR (extrapolated) = 88,5 Wikg

SAR(I g) = 21.1 mWig; SAR(10 g) =5.93 mWig

d=10mm, Pin=250mW, f=5200 MHz/Zoom Scan (8x8x8), dist=2.5mm (7x7x8)/Cube 0:
Measurement gnd: dx=4.3mm, dy=4.3mm, dz=3mm

Peak SAR (extrapolated) = 82,1 Wikg

SAR(I g) = 21.1 mW/g; SAR(10 g) =59 mW/g

dBe

0 dB = 35.TmWig
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Date/Time: 01/22/04 13: 10:51
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Serial: DSGHzV2 - SN: 1010
Communication System: CW-5GHz; Duty Cyele: 1:1:Medium: MSL5300

Medium parameters used; £= 5200 MHz; ¢ = 5.18 mho/m; £, = 49.7; p=1000 kg/m?
Medium parameters used: = 5800 MHz; ¢ = 6.0] mho/m; & =48.5; p=1000 kg-"m:"

DASY4 Configuration:

« Probe: ESX3DV3 - SN3503; ConvF(s, 5, 5)

ConvF(4.6, 4.6, 4.6); Calibrated: 6/27/2003

Sensor-Surface: 2.5mm (Mechanical Surface Detection)

Electronics: DAE4 600; Calibrated: 9/30/2003

Phantom: SAM with CRP - TP 1312; Phantom section: Flat Section

Measurement SW: DASY4, V4.2 Build 21; Postprocessing SW:; SEMCAD, V2.0 Build 14

d=10mm, Pin=250m W, f=5200 MHz/Area Scan (91x91x1): Measurement grid: dx=10mm, dy=10mm
Reference Value = 80 Vim

Power Drift = -0.0035 dB

Maximum value of SAR =36.5 mW/g

d=10mm, Fin=250m W, 1=5800 MHzZoom Scan (8x8x8), dist=2.5mm (7x7x8)/Cube {:
Measurement grid: dx=4.3mm, dy=4.3mm, dz=3mm

Peak SAR (extrapolated) = 79 Wikg

SAR(1 g) = 19 mW/g; SAR(10 g) = 5.27 mWi/g

d=10mm, Pin=250mW, f=5200 MHz/Zoom Scan (8x8x8), dist=2.5mm (7x7x8)/Cube 0:
Mcasurement grid: dx=4.3mm, dy=4_3mm, dz=3mm

Peak SAR (extrapolated) = 68 Wikg

SAR(1 g) = 19.7 mW/g; SAR(10 g) =5.52 mW/g

-40

0.dB = 33 8mWrg
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APPENDIX E

Ilustration of Body-Worn Accessories
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The purpose of this appendix is to illustrate the body-worn carry accessories for FCC ID: AZ489FT5829. The
sample that was used in the following photos represents the product used to obtain the results presented herein and
was used in this section to demonstrate the different body-worn accessories.

Photo 1. Photo 2.
Model NNTN5444A Model NNTN5444A
Back View Side View

Photo 3. Photo 4
Model NNTN5159A -
odel NNTNSIS9 Model NNTN5159A
Back View . .
Side View
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Appendix F
Accessories and options test status and separation distances

The following table summarizes the test status and separation distance provided by each of the body-
worn accessories:

Separation distances
between DUT antenna
Carry Case and phantom surface.

Models Tested ? (mm) Comments
NNTNS5159A Yes 25-27 NA
NNTN5444A Yes 24-26 NA

Separation distances
between DUT antenna
Audio Acc. and phantom surface.

Models Tested ? (mm) Comments
NNTN4620A Yes NA NA
SYN8146C Yes NA NA
SYN7875C Yes NA NA
NTN8496A Yes NA NA
NTNS8513B Yes NA NA
SYN8390B Yes NA NA
NNTN4033A Yes NA NA
NSN6066A Yes NA NA
NNTNS5004A Yes NA NA
NNTNS005A Yes NA NA

Separation distances
between DUT antenna
Data cables and phantom surface.

Models Tested ? (mm) Comments
NKN6560A Yes NA NA
NKN6559A Yes NA NA

Separation distances
Other between DUT antenna
attachments and phantom surface.
Models Tested ? (mm) Comments
Tested w/ 750mAh
NNTNSI161A Yes NA battery
Tested w/ 1100mAh
NNTN5445A Yes NA battery
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