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APPENDIX D

Calibration Certificates
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zewghausstrasse 43, 8004 Zurich, Switzerland

Client

Object(s)

Calbration procedureds)

Calibration date;

Condition of the calibrated item ﬁg he 3 : i gg"g“ég

This calibration statement documents trace ability of METE used inthe callbration pracedires and cohfarmity of the procedures with the ISOMEC
17025 international standard.

Al calibrations have been conducted in the closed laberatory facility: environment termperature 22 #-2 degrees Celsius and humidity < 75%.

Galibration Equipment used (ME&TE critical for calibrationy

Model Type D# ColDale Seheduled Galbration
RF ganerator HP 8584C LUS3642001 700 4-Aug-99 {in house check Aug-02)  In house cheok: Sug-08
Power sensor E441 28 MY 4 1485277 GeMar-02 Mtar-03

Power sensor HP 84218 MY-41092180 18-Sep-02 Sep-03

Power mater EPM Edd 195 GB41293674 13-Sep-02 Sep-03

Network Analyzer HP 8753E LS38432426 -l ay-00 Ir heise chesk: May 03
Fluke Process Calibrator Type 702 SM: 6285803 A-Zep-01 Sep-03

hame Fumnetian

Calibrated by

Approved by:

Diate issued: Febiuary 26, 2000

This calioration certiicate iz iesued a2 an intarma diste selution untl the acereditation process (hased on ISQIEC 17025 International Standard) for
Calibration Laboratory of Schmid & Partner Engineering AG is completed.

EB0-KPO301061-A Page 1 (1)
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ET3DV6 SN:1383

February 26, 2003

DASY - Parameters of Probe: ET3DV6 SN:1383

Sensitivity in Free Space Diode Compression
NormX 1.80 uMI(Vim)* DCP X 93 mv
NormY 1.55 u\VI(Vim)® DCPY 93 mv
NormZ 1.62 uVi(Vimy DCP Z 93 mv

Sensitivity in Tissue Simulating Liquid

Head 800 MHz g = 41.54 5% o = 0,97 + 5% mho/m
Head 835 MHz &= 41.5 £ 5% o = 0.90 * 5% mho/m
ConvF X 6.5 £9.5% (k=2) Boundary effect:
ComvF Y 6.5 +9.5% (k=2) Alpha 0.59
ConuF Z 8.5 +9.5% (k=2) Depth 1.97
Head 1800 MHz &= 40.0 £ 5% o = 1.40 1 5% mho/m
Head 1300 MHz £, = 400 5% o = 1.40 2 5% mho/m
ConvF X 5.2 +95% (k=2 Boundary effect:
ConvF Y 5.2 £95% (k=2) Alpha 0.57
ConvF Z 5.2 £95% (k=2) Depth 2.54

Boundary Effect

Head 900 MHz Typical SAR gradient: 5 % per mm
Probe Tip to Boundary 1 mm
SARy, [%]  Without Carrection Algorithm 10.0
SARy [%]  With Correction Algorithm Q.1
Head 1800 MHz Typical SAR gradient: 10 % per mm
Probe Tip to Boundary 1 mm
SAR, [%]  Without Correction Algarithm 5.1
SAR,, [%] With Correction Algorithm 0.2
Sensor Offset
Probe Tip to Sensor Center 2.7
Optical Surface Detection 05102
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Schmid & Partner
Engineering AG

Zoughausstrasse 43, 8004 Zurich, Switzerland, Phone +471 1 245 7 00, Fax +41 1 245 77 77

Additional Conversion Factors

for Dosimetric E=Field Probe

Type: ET3DV6
Serial Number: 1383

Place of Assessment: Zurich

Date of Assessment: February 28, 2003
Probe Calibration Date: February 26, 2003

Schmid & Partner Enginecring AG hereby certifies that conversion factor{sh of this probe
have been evaluated on the date indicated above, The assessment was performed using
the FDTD numerical code SEMCAD of Schmid & Partner Engineering AG. Since the
evaluation is coupled with measured conversion factors, it has to be recaleulated yearly,
i.c., Tollowing the re-calibration schedule of the probe. The uncertainty of the numerical
assessment 18 based on the extrapolation from measured value at 900 Mz or at 1800

M Hz.

Assessed by:
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Dosimetric E-Field Probe ET3DV6 SN:1383

Conversion factor {( standard deviation)

150 MHz 7 CanvE 81+ 8% g,= 61.9
a = 030 mho/m
{hady tissue)

236 MHz © ConvF T9+ 8% £ =598
a = 87 mho/m
{bady tissug)

3N MHz = ConvF THx8% g =54.2
o = 0,92 mho/m
{body tissue)

350 MH: v~ CisF 7.8 + 8% £= 577
o= 01L93 mho'm
(body tissue}

e

450 MHz ConvF TS5+ 8% . £ =567
' o = 0.94 mho/m
‘{bnd}f tissue)

784 Mz v ConvF 6.5 = 8% g, = 55.4
o = .97 mho/m
{body tissue)

1450 MEiz v ConyF 53+ 8% £ = 54.0

g = 1.3 mho/m
{Body tissue)
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Dosimetric E-Field Probe ET3DV6 SN:1383

Conversion Tactor (+ standard deviation)

150 MHz v
236 MHz ¥~
300 Miz Y
350 MHz v
400 MHz ¥
v

450 MHz

784 MHz ¥
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ConvF

ConvF

ConvF

ConvF

ConvF

ConvF

ConvE

9.0 £8%

5.2x8%

77 8%

TI£8%

TS+ 8%

0.7 £+ 8%

{head tissuc)

g, =52.3
g =0.76 mho/m

g, =483
a =0.82 mho/m
{(head tissue)

£:=453

g ={.87 mhao'm
(head tissue)

B =447

a = (.87 mho/m
(head tissue)

g, =444
o = {.87 mho/m
(head tissue - CENELEC)

g, =435
a=1{0.87 mho'm
(head tissue)

B g =418
o =090 mho/m

(head tissue)
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ET3DVé SN:1383 February 26, 2003

Receiving Pattern (¢), 6 = 0°

f= 30 MHz, TEM cell ifi110 =100 MHz, TEM cell ifi110

—0—X —B-Y —O—Z —O—Tat| l—&—){ =Y ——g -—Q-—Totl
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ET3DV6 SN:1383 February 26, 2003

f= 1800 MHz, WG R22 . f= 2500 MHz, WG R22 '

1.00 HEEN ; ; in

0.80 |+ +H- SRR i

0.60 | - |

0.40 | o % i i ] e S P 1 | ! | —9;30 MHz
@ 020 : . ol ol || == 100 MHz
b - —d— 300 MHz
§ B0 ——900 MHz

040 —— 1800 MHz

—&— 2500 MHz

-0.60
-0.80
-1.00

a 60 120 180 240 300 360
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ET3DV6 SN:1383 February 26, 2003

Frequency Response of E-Field
( TEM-Cell:ifi110, Waveguide R22)

frequency response
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ET3DV6 SN:1383 February 26, 2003

Dynamic Range f(SAR.i.)
( Waveguide R22 )
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ET3DVE SN:1383 February 26, 2003

Deviation from Isotropy in HSL
Error (0,4), f =900 MHz

Error [dB]

H1.00-0.80 H-0.80-060 H-060-0.40 H-0.40-020 H-020-0.00
E0.00-0.20

B0.20-040 ©E040-060 @EDE0-0.80 ®0.80-1.00
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ET3DV6 SN: 1383

February 26, 2003

Conversion Factor Assessment

SARIMWIem™T{ W

f =900 MHz, WG R9 (head)

3.5

3.0

2.5

o1 R

z[mm]

—8— Analytical —&—Measuremets

Head
Head

Head
Head

900 MHz
835 MHz
ConvF X
ConvF Y
Convk Z

1800 MHz
1900 MHz
ConvF X
ConvF Y
ConvF Z

CGISS EME Form-SAR-Rpt-Rev. 2.00

6.5
6.5
6.5

5.2
5.2
5.2

SAR[mW/om'] W

= 41.5 5%
g,=41.515%
+9.5% (k=2)
+9.6% (k=2)
+9.5% (k=2)

g,= 40.0 % 5%
&= 40.0 £ 5%

+9.5% (k=2)

+9.5% (k=2)

£ 9.5% (k=2)

f = 1800 MHz, WG R22 (head)

20.0

o
£ £
=]

z[mm]

—&—Analylical —<¢—Measuremels

o= 0.97 # 5% mho/m

o= 0.90 * 5% mho/m
Boundary effact:
Alpha 0.59
Depth 1.87

o= 1.40 % 5% mho/m
o= 1.40 £ 5% mhofim

Boundary effect:
Alpha 0.57
Depth 2.54
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ET3DVE SN:1383 February 26, 2003

Conversion Factor Assessment

f= 1450 MHz, WG R14 (head)

12.0 -

100 | | A | .
8.0 | . 2 G S| Y A

4.0 -

SAR[mWIem'] | W

z[mm]

=@=—Analytical ~ —0— Measuremets

Head 1450 MHz £, = 40.4 £ 5% o = 1.23 £ 5% mho/m
ConvF X 5.8 £89%(k=2) Boundary effect;
ConvF Y 5.8 £8.9% (k=2) Alpha 0.75
ConvF Z 5.8 +8.9%(k=2) Depth 1.91
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ET3DVE SN:1383

f=2450 MHz, WG R22 (head)

February 26, 2003

Conversion Factor Assessment

f= 2450 MHz, WG R22 (body)

30.0 25.0
250 20.0
= 200 =
— 150
i 5
% 15.0 -%
T & 100
= 100 <
5.0 H
g +——1— 0.0
2[mm)] z[mm]
—@— Analytical —o— Measursmets i —e—Analytical  —0—Measuremets
Head 2450 MHz 2,2 392 + 5% o = 1.80 # 5% mhofm
ConvF X 5.0 +89% {k=2) Boundary effect;
ConvF Y 5.0 £89% {k=2) Alpha 1.15
ConvF Z 5.0 48.9% (k=2) Depth 1.76
Body 2450 MHz &= 52.7 £ 5% ¢ =195 £ 5% mhofm
ConvF X 4,7 +£8.9% (k=23 Boundary effect:
CorvF Y 4.7 +8.9% (k=2) Alpha 2.00
ConvF Z 4.7 +8.8% (k=2) Depth 1.24
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Schmid & Partner
Engineering AG

Zeughsusstrasse 43, BO04 Zurich, Switzerland, Phane £417 1 245 97 00, Fax +41 1 245 97 79

Calibration Certificate

450 MHz System Validation Dipole

Type: D450V2
Serial Number: 1002
Place of Calibration: i Zurich
Date of Calibration: A;)til 5, 2002
Calibration Interval: i 24 months

Schmid & Parmer 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 all other cases the standards of the Laboratory for EMF and

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

Calibrated by: %ﬁﬂ el A—"#
_ S g -
Approved by: //\_/ %ﬁ

CGISS EME Form-SAR-Rpt-Rev. 2.00 Page 16 of 23



L. Measurement Conditions

The measurements were performed in the flat phantom filled with head simulating liquid of
the following electrical parameters at 450 MHz:

Relatve Dielectricity 44.5 5%
Conductivity 0.86 mho/m + 5%

The DASY3 System (Software version 3.1d) with a dosimetric E-ficld probe ET3DVé
{SN:1507, Conversion factor 7.2 at 450 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 and the dipole was oriented parallel to the longer side
of the phantom. The standard measuring distance was 15mm from dipole center to the liquid
surface including the 6mm thick phantom shell. 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 dipole. 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 dipole input power (forward power) was 380 mW £ 3 %, The results are normalized to

I W input power.

2, SAR Measurement

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

averaged over | em’ (1 g) of tissue: 4.81 mW/g (Advanced Extrapolation)

averaged over 10 em® (10 g) of tissue: 3.19 mW/g (Advanced Extrapolation)
po

Advanced extrapolation has been applied to the measured SAR values to compensate for the
probe boundary effect (see DASY User Manual for details).

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.
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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: 1.347 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
helder was in place during impedance measurements.
Feedpoint impedance at 450 MHz: Re{Z} = 57.20Q
Im [Z} = -8.2Q

Return Loss at 450 MHz -21.7 dB

4. Handling

Do not apply excessive foree to the dipole arms, because they might bend. Bending of the
dipole arms stresses the soldered connections near the feedpoint leading 1o 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-
eircuited for DC-signals,

[i% Power Test

After long term use with 100W radiated power, only a slight warming of the dipole near the
feedpoint can be measured.
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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:
ABZ99FT4065. 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. Photo 3. Photo 4. Photo 5.
Model Model Model Model Model
PMLN4467A PMLN4467A PMLN4467A HLN9844A HLN9844A
Back View Side View Front View Back View Side View

Photo 5. Photo 6. Photo 7. Photo 8. Photo 9. Photo 10.
Model Model Model Model Model Model
PMLN4468A  PMLN4468A PMLN4468A PMLN4469A PMLN44684 PMLN4468A
Back View Side View Front View Back View Side View Front View
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Photo 11.
Model RLN4815A
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Appendix F
Applicable Accessories and options test status and separation distances

The following tables present a summary of the test status of the applicable offered
options and accessories as well as separation distances provided by each of the
body-worn accessories:

Closest Separation
distances between DUT
antenna and phantom
Carry Case surface.
Models Tested ? (mm) Comments
HLN9844A Yes 37-49
PMLN4467A Yes 42-55
PMLN4468A Yes 37-45
RLN4815A Yes 46-49
Same as PMLN4468A
PMLN4469A No 37-45 except for color.
Water proof bag. DUT
does not transmit
HLN9985B No NA while using the bag.
Closest Separation
distances between DUT
antenna and phantom
Audio surface.

Attachments Tested ? (mm) Comments
PMLN4294C Yes NA NA
PMLN4425A Yes NA NA
HMN9030A Yes NA NA
HMN9013A Yes NA NA

Closest Separation
distances between DUT
antenna and phantom
Other surface.
Attachments Tested ? (mm) Comments
Tested w/
4285820201 Yes NA PMLN4468A
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