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APPENDIX D

Calibration Certificates
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Teughausstrasse 43, 8004 Zurich, Switzerland

Client

Ohject(s)

‘Callbyation 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 ISONEC
17025 intemational standard.

Al galibrations have been condusted in the closed laborstory facility: ervironment temperatire 22 +- 2 degreas Celslus and hurmidity < 75%,

Galibration Equiprment used (M&TE critical for calitration)

fode| Type g D # Gal Date {Calibraled by, Cerlificale No.) Scheduled Calibration

RF generator HP B684C US364ZU01 700 4-Aug-90 (SPEAG, in house check Aug-02) In house check: Aug-05 [
Pawer sensor E44124 MY4 1485277 2-Apr-03 (METAS, No 252-0250) Apr04 |
Fower sensor HP 84814 W4 10521 80 18-Sep-02 (Agilent, Mo, Z0020918) Sep-03

Power meter EPM E4410B CR41293874 2-Apr-03 (METAS, No 252-0250} Apr-04

Metwork Analyzer HP 8753E US37330585 18-0ct-01 (Agilent, No. 24BR1033101) I heuse shesk; Ot 03

Fluke Process Calibrator Type TD2 S 6295803 3-Sep-01 (ELCAL, No.Z360) Sep-03

Name : Functicn Signatyre
Calibrated by 4 ;

Approved by:

[Cate iseued: Augest 28, 2003

This calibration certificate is issued as an intermediate salution until the accreditation process (based on ISONEG 17025 Intemational Standard) for
Calibration Labaratary of Schmid & Parner Enginearing AG s completed.
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ET3DVBR SN:1545 August 28, 2003

DASY - Parameters of Probe: ET3DV6R SN:1545

Sensitivity in Free Space Diode Compression
NormX 2.06 WV/(Vm)* DCP X a5  mv
NormY 2.14 WV/(V/im)? DCP Y 95 mv
NormZ 1.81 mVI(Vim)? DCP 7 9% mv

Sensitivity in Tissue Simulating Liguid
Head 900 MHz =415+ 5% 0= 0.97 £ 5% mho/m
Valld for f=800-1000 MHz with Head Tissue Simulating Liguid according to EN 50361, P1528-200X

ConvF X 6.1 £9.5% (k=2) Boundary effect:

ConvF Y 6.1 £9.5% (k=2 Alpha 0.25

ConvF 2 6.1 £9.5% (k=2) Depth 2.84
Head 1800 MHz &= 40.0 £ 5% G = 1.40 + 5% mho/m
Valid for £=1710-1910 MHz with Head Tissue Situlating Liquid according to EN 50361, P1 528-200%

ConvF X 4.9 19.5% (k=2) Boundary effect;

ConvF Y 4.9 £09.5% (k=2) Alpha 0.50

ConvF Z 4.9 £9.5% (k=2) Depth 2.63
Boundary Effect
Head 300 MHz Typical SAR gradient: 5 % per mm

Probe Tip to Boundary 1 mm 2 mm

SARy, [%] Without Correction Algerithm 11.1 6.5

SARy, [%]  With Comection Algorithm 0.5 0.6
Head 1800 MHz Typical SAR gradient: 10 % per mm

Probe Tip to Boundary 1 mm 2 mm

SARy, [%] Withaut Cortection Mlgerithm 138 9.3

SARwe [B] With Correction Algorithm 0.2 0.1
Sensor Offset

Probe Tip to Sensor Center 2.7 mm
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ET3DVER SN:1545 August 28, 2003

Receiving Pattern (¢), 6 = 0°

f = 30 MHz, TEM cell ifi110
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|+:( -y =7 —O—Tot

f =900 MHz, TEM cell ifi110
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—o—¥ —e—Y —7 —-G-Tnt‘
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ET3DVER SN:1545 August 28, 2003

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

Isotropy Error (¢), 6 = 0°
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ET3DV6R SN:1545 August 28, 2003

Frequency Response of E-Field

({ TEM-Cell:ifi110, Waveguide R22)
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ET3DV6R SN:1545 August 28, 2003
Dynamic Range f(SARhead)
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ET3DV6R SN:1545 August 28, 2003

Deviation from Isotropy in HSL
Error (8,9), f = 900 MHz

Error [dE]

A 00-0.80 W0 A0-0.60 B-060-0.40 E-0.40--020 B -0,20-0.00
O0.00:0.20 E0.20040 040060 0602080 W0 ALY DE
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ET3IDVER SN:1545 August 28, 2003

Conversion Factor Assessment

f=900 MHz, WG R9 (head) f= 1300 MHz, WG R22 {head)
N
30 ) -
| |

Z5 4
2 z
% 20 £
= =
3 E
= 15 o
5 5

-
©

0.5 4

0.0 f
0 20 40 60
z[mm] | z[mm]
—.—Analytlcl —0— Measuremats ‘ ! —.—Anslytical —O—hjeasLremels ‘
Head 200 MHz E=41.5+ 5% 0= 0,97 £ 5% mho/m

Valid for f=B00-1000 MHz with Head Tissue Simulating Liguid according to EN 50361, P1528-200X

ConvF X 6.1 +9.5% (k=2) Boundary effect:

CormF ¥ 6.1 £95% (k=2) Alpha 0.35

ComnvF 2 6.1 £9.5% (k=2) Depth 2.84
Head 1800 MHz &= 40.0 £ 5% 6= 1,40 £ 5% mho/m

Valid for f=1710-19 10 MHz with Head Tissue Simulating Liquid according to EN 50367, P1528-200X

CorvF X 4.9 £95% (k=2) Bounidary effsct:
GomuF Y 4.9 +95% tk=2) Alpha 0.50
ConvF 2 4.9 £9.5% (k=2) Depth 2.63
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ET3DV6R SN:1545 August 28, 2003

Conversion Factor Assessment

=900 MHz, WG RO (body) = 1800 MHz, WG R22 (body)
35- 250 |
|
3.0 |
2.3_0 P, PO R —
2.5 ——
| B s
| e . T 150
9 5
£ =
E s L I, B E
[ ® 100 Sy e | SRS US| SO =
|
3 3 | 3
1.0 | !
i ! |
%Qb.. | 301
o R ‘%W | |
| : | |
0.0 ) 0.0 :
0 20 40 &0 o 20 40 60
z[mim] | z[mm]
—0—Anallical  —¢—Measurameats | —8— Anakhtical —0— Massuramals ‘
Body 900 MHz &= 55.0 £ 5% <= 1.05 £ 5% mho/m

Valid for f=800-1000 MHz with Body Tissue Simulating Liquid according to OET 65 Suppl. €

ConvF X 5.9 19.5% (k=2) Boundary effect:

ConvF ¥ 5.9 +05% (k=2) Alpha 0.42

ConvF 2 5.9 105% (k=2 Depth 2.54
Body 1800 MHz g = 53.3 + 5% 0= 1.52 & 596 mho/m

Valid for f=1710-1910 MHz with Body Tissue Simulating Liquid according to OET 85 Suppl. C

ConvF X 4.6 +05% (k=2) Boundary effact:
ConvF ¥ 4.6 19.5% (k=2) Alpha 0.57
ConvF Z 4.6 +9.5% (k=2) Depth 265
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ET3DVER SN:1545 August 28, 2003

Conversion Factor Assessment

f=2450 MHz, WG R22 (head) f = 2450 MHz, WG R22 (body}
00 - 250 4
! |
250
204 -
% 200 TR = x i
= 15.0 pt =
i [ | E
z || % 100-
? 100 - @
Gl —T— %
5.0 4
G0 04
0
Z[mmi] z[mm]
i —B8— Analytical —O—Measuramels —8— Analytical —&— Measuremets
Head 2450 MHz E= 39.2 = 5% 0= 1,80 = 5% mhos/m

Valid for f=2400-2500 MHz with Head Tissue Simulating Liquid according to EN 50361, P1528-200X

GanwF X 4.5 +89% (k=2 Boundary effect:

ConvF Y 4.5 +89% (k=2) Alpha 1.11

CanvF Z 4.5 +8.9% (k=2) Depth 1.76
Body 2450 MHz E=52.7 5% 0= 1.95 £ 5% mho/m
Valid for f=2400-2500 MHz with Body Tissue Simulating Liguid according to OET &5 Suppl. C

ConwF X 4.2 +809% k=2) Boundary sffect:

ConvF Y 4.2 +89% (k=2) Alpha 1.41

ConF 7 4.2 #8.9% (k=2) Depth 1.45
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ET3DV6R SN:1545 August 28, 2003

Conversion Factor Assessment

f=1450 MHz, WG R14 (head)
|
|
" !
= .
) ' |
E | |
E il
5 |
|
30 - —
20
10
0.0
0 20
z[mm)]
—e—Analytical  —o—Measuramets |
Head 1450 MHz E= 410+ 5% 0= 1.20 £ 5% mho/m

Valid for f=1350-1550 MHz with Head Tissue Simulating Liquid according to EN 50361, P1528-200X

GonvF X 53 195% (k=2) Boundary effect:
CorwF Y 5.3 29.5% (k=2} Alpha 0.862
ConvF 2 5.3 +95% (k=2) Depth 215
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Sehmid & Partnar Enginsering AG

S p e a g

Jeughaussirasss 43, 8004 Zunich, Switzarans
Fhone +41 1 246 8700, Fax 41 1 248 9779
infotispeag.com, hittpewwasspeeg.com

Additional Conversion Factors

for Desimetric E-Field Probe

Type:

Serial Number:

Place of Assessment:

Date of Assessment:

Probe Calibration Date:

Schmid & Partner Enginecring AG hereby certifies that conversion factor(s) of this

ET3DV6R

1545

Zurich

September 1, 2003

August 28, 2003

prabe have been evaluated on the date indicated above. The assessment was performed
using the FDTD numerieal code SEMCAD of Sehmid & Partner Engineering AG. Since

the evaluation is coupled with measured conversion factors, it has to be recalculated

yearly, i.c.. following the re-calibration schedule of the probe. The uncertainty of the
numerical assessment is based on the extrapolation Trom measured value at 900 MHz or

at 1800 Mz,

Assessed by:

CGISS EME Form-SAR-Rpt-Rev. 2.00
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Schmid & Partner Enginearing AG

S pPp e a (g

Zebgheisstragse 43, 8004 Zirich, Switierland

Fheme +471 1 245 9700, Fax +47 1 2459773
info@speag.com http A sosag com

Dosimetric E-Field Probe ET3DV6R

Couversion factor (+ standard deviation)

150 M=

256 MH=

300 M=

350 MHz

450 MHz2

784 MHzx

1430 MHz

CGISS EME Form-SAR-Rpt-Rev. 2.00

ConvF

Convl

Convl

Convl

ConvE

Convl

Convl

T.6 8%

T4 8%

T3 8%

T 8%

0.1+8%

5.0x8%

SN:1545

g, =610
i o = 0.80 mho/m
|(body fissue)

g, =598

a = 0L87 mho/m
(body tissue)

g, =582

a=10.92 mho/m
(bady tissue)

g=57.7
= (L93 mho/m
{body tissue)

8= 56.7
o= 0.9 mho/m
{body tissue)

g,= 554
g= 0.97 mho/m
({(body tissue)

B, =540
o= 1.30 mho/m
{bodw lissue)
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Schrnid & Partner Engensering A5

s p e ag

Zeughaussirasse 43, BOOL Zurich, Switzerland

Phane 441 1 2459700, Fax +41 1 245 9379
infolfs peag.corm, Bttpshasems, spean.com

Dosimetric E-Field Probe ET3DVoR SN:1545

Conversion factor (£ standard deviation)

150 Mz

236 MHz

300 MHe

350 MHz

400 MHz

450 MHz

784 MITz

CGISS EME Form-SAR-Rpt-Rev. 2.00

ConvE

ConvF

ConvF

ConyF

ConvlE

Convld

ConvF

5.4 +8%

7.0 £8%

TA£8%

T4 +£8%

7.0 + 8%

0.3 =85

gr=52.3
o= 0.96 mhio/m
(head tissue)

B =483
o =10.82 mho/m
(head tissue)

e, =453

o =087 mho'm
(head tssue)

8= 44.7

g =187 mho'm
{head tissue)

g, =dd.d
a =187 mho/m
{head tissue - CENELEC)

£, =435
a =487 mho/m
[head lissue)

[ e=418
a = 0,90 mho/m
(head tissue)
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Schmid & Partner
Engineering AG

Foughauectrasia 43, 8004 Zurich, Switzerland, Phane +41 1 245 97 00, Fax +41 1 245 27 79

Calibration Certificate

835 MHz System Validation Dipole

Type: D835V2
Serial Number: | 427

Place of Calibration: | Zurich

Date of Calibration: October 15, 2_:00'2:
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 Enginecring AG.

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

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

Calibrated by: DMO
Approved by: ;Zﬂﬂf ﬂ?’-:
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1. Measurement Conditions

The measurements were performed in the flat section of the new SAM twin phantom filled
with head simulating solution of the following electrical parameters at £35 Mz

Relative Dielectricity 41.3 + 5%
Conductivity .88 mho/m + 5%

The DASY4 System with a dosimetric E-field probe ET3DVS (SN: 1507, Conversion factor
6.6 at 835 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 | Smm 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
I'W input power.

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 1'W (forward power). The resulting averaged SAR-values measured with the
dosimetnic probe ET3DVE SN:1507 and applying the advanced extrapolation are:

averaged over 1 cm® (1 g) of tissue: 9.64 mW/g

averaged over 10 em’ (10 g) of tissue: 6.20 mW/g

CGISS EME Form-SAR-Rpt-Rev. 2.00 Page 18 of 27



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 dipoele feedpoint are:

Electrical delay; 1.420 ns  (one direction)

Transmission factor; 0.992 (voltage transmission, one ditection)

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 835 MHz: Re{Z}= 5210
Im{Zi= 040

Return Loss at 835 MHz -33.3 dB

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.

B Design
The dipole 1s made of standard semirigid coaxial cable. The center cenductor of the feeding

line is directly conneeted to the second arm of the dipole, The antenna is therefore short-
circuited for DC-signals,

G Power Test

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

CGISS EME Form-SAR-Rpt-Rev. 2.00 Page 19 of 27



Date/Time: 10/15/02 19:51:20

Test Laboratory: SPEAG, Zurich, Switzerland
File Name: SN427 SNI507 HSL835 151002.dad

DUT: Dipole 835 MHz Type & Serial Number: D835V2 - SN427
Program: Dipole Calibration; Pin = 250 mW;: d = 10 mm

Communicatien System: CW-833: Frequency: 835 MHz; Duty Cycle: 1:1
Medium: HSL 835 MHz (o = 0,88 mho/n, g = 41.3, p = W00 kg/m3)
Phantom section; FlaiSection

DASY4 Configuration:

- Probe: ET3DV6 - SN1507; ConvF(6.6, 6.6, 6.6); Calibrated: 1/24/2002
- Sensor-Surface; 4mm (Mechanical Surface Detection)

- Electronics: DAE3 - SN410; Calibrated: 7/18/2002

- Phantom: SAM 4.0 - TP (006

- Software: DASYd, V4.0 Build 35

Area Scan (81x81x1): Measurement grid: dx=15mim, dy=15mm
ZLoom Scan (7x7x7)Cube &: Measurement grid: dx=5mm, dy=5mm
Reference Value = 56.3 Vim

Peak SAR = 3.61 mWi/g

SAR(! g) = 2.41 mWrg; SAR(10 g = 1.55 mWrg

Power Dnft = 0.01 dB

B4R b
i
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Client

Object(s)

Gallbration 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 ISO/IEC
17025 international standard.

Al calibrations have been conducted in the closed laboratory facility: environm ent temperature 22 +- 2 degrees Celsius and humidity < 75%.

Galibration Equipment used (M&TE critical for calibration)

Model Type _ Ip# __ CalDate Scheduled Calibration =
RF generator HP 8684C Us3642U01700 4-Aug-99 (in house check Aug-02)  In house check: Aug-05

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

Power sensor HP B481A MY41092180 18-Sep-02 Sep-03

Power meter EPM E4419B GB41293874 13-Sep-02 Sep-03

Network Analyzer HP B753E U338432426 3-May-00 In house check: May 03

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

Calibrated by.

Approved by:

Date issued: February 6, 2003

This calibration certificate is issued as an intermediate solution until the accreditation process (based on ISO/IEC 17025 International Standard) for
Calibration Laboratory of Schmid & Partner Engineering AG is completed.

BBO-KP0O301061-A Page 1 (1)
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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 395 + 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 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: 1.199 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} = 4830
Im{Z} = -15qQ
Return Loss at 1800 MHz -221dB
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=3mm, dy=5mm
Reference Value =94.2 V/m

Peak SAR = 16.8 mW/g

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

Power Drift =-0.01 dB
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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: AZ489FT7008.
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 accessory.

Figure 1.

Figure 2.
Carry Case model Carry Case model
FHN6498A FHN6498A
Front view Side View
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Appendix F

Accessory and option test status and separation distance

The following table summarizes the body spacing distance provided by the body-worn accessory:

Carry Case Model

Tested ?

Separation distance
between device and
phantom surface. (mm)

Comments

FHN6498A

Yes

8.25-16

NA
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