01/20/03

OW3NEM-2, GSM 1900, Channel 661, Right Touch Position; MMC Removed

SAM 3 (PCS - Brain / Muscle Tissue) Phantom

Frequency: 1880 MHz; Crest factor: 8.0

PCS Band - Brain Tissue: ¢ = 1.44 mho/m g, =40.3 p=1.00 g/cm3

Probe: ET3DV6 - SN1504; ConvF(5.40,5.40,5.40)

Cube 5x5x7: SAR (1g): 0.191 mW/g, SAR (10g): 0.104 mW/g, (Worst-case extrapolation)
Coarse: Dx = 19.0, Dy = 14.0, Dz=10.0

Powerdrift: -0.03 dB

Liquid Temperature (°C): 19.5

SARTOt [mW/g]

1.65E-1

1.49E-1

1.32E-1

1.16E-1

9.90E-2

8.25E-2

6.60E-2

4.95E-2

3.30E-2

1.65E-2

TCC Dallas



01/19/03

OW3NEM-2, GSM 1900, Channel 810, Right Tilt Position with MMC

SAM 3 (PCS - Brain / Muscle Tissue) Phantom

Frequency: 1910 MHz; Crest factor: 8.0

PCS Band - Brain Tissue: ¢ = 1.44 mho/m g, =40.6 p = 1.00 g/cm3

Probe: ET3DV6 - SN1504; ConvF(5.40,5.40,5.40)

Cube 5x5x7: SAR (1g): 0.245 mW/g, SAR (10g): 0.134 mW/g, (Worst-case extrapolation)
Coarse: Dx = 19.0, Dy = 14.0, Dz=10.0

Powerdrift: -0.12 dB

Liquid Temperature (°C): 19.5

SARTOt [mW/g]

2.38E-1

2.14E-1

1.90E-1

1.67E-1

1.43E-1

1.19E-1

9.52E-2

7.14E-2

4.76E-2

2.38E-2

TCC Dallas



01/20/03

OW3NEM-2, GSM 1900, Channel 661, Right Tilt Position; MMC Removed

SAM 3 (PCS - Brain / Muscle Tissue) Phantom

Frequency: 1880 MHz; Crest factor: 8.0

PCS Band - Brain Tissue: ¢ = 1.44 mho/m g, =40.3 p=1.00 g/cm3

Probe: ET3DV6 - SN1504; ConvF(5.40,5.40,5.40)

Cubes (2): SAR (1g): 0.263 mW/g=+0.07 dB, SAR (10g): 0.137 mW/g £ 0.02 dB, (Worst-case extrapolation)
Coarse: Dx = 19.0, Dy = 14.0, Dz=10.0

Powerdrift: -0.17 dB

Liquid Temperature (°C): 19.5

SARTOt [mW/g]

2.31E-1

2.08E-1

1.85E-1

1.62E-1

1.39E-1

1.16E-1

9.24E-2

6.93E-2

4.62E-2

2.31E-2

TCC Dallas



01/20/03

OW3NEM-2, GSM 1900, Channel 661, Left Tilt Position, MMC Removed

SAM 3 (PCS - Brain / Muscle Tissue) Phantom

Frequency: 1880 MHz; Crest factor: 8.0

PCS Band - Brain Tissue: ¢ = 1.44 mho/m g, =40.3 p=1.00 g/cm3

Probe: ET3DV6 - SN1504; ConvF(5.40,5.40,5.40)

Cube 5x5x7: SAR (1g): 0.324 mW/g, SAR (10g): 0.170 mW/g, (Worst-case extrapolation)
Cube 5x5x7: Dx = 8.0, Dy =8.0, Dz=5.0

Liquid Temperature (°C): 19.5

0.077 4
0.06 R R R RN IR RO RO
0.057

0.047

0.031

SAR tot [mW/g]

0.027

0.017

0.00

[mm]

TCC Dallas



01/21/03

OW3NEM-2, GSM 1900, Channel 661, Back of Phone with 15mm Spacer and HDS-3h Headset; MMC

SAM 3 (PCS - Brain / Muscle Tissue) Phantom

Frequency: 1880 MHz; Crest factor: 8.0

PCS Band - Muscle Tissue: ¢ = 1.58 mho/m g, = 52.8 p =1.00 g/cm3

Probe: ET3DV6 - SN1504; ConvF(5.00,5.00,5.00)

Cube 5x5x7: SAR (1g): 0.439 mW/g, SAR (10g): 0.250 mW/g, (Worst-case extrapolation)
Coarse: Dx = 15.0, Dy = 15.0, Dz=12.0

Powerdrift: -0.11 dB

Liquid Temperature (°C): 19.2

SARTOt [mW/g]

4.38E-1

3.94E-1

L
yd
/ 3.50E-1
\

3.07E-1

2.63E-1

2.19E-1

1.75E-1

\ 1.31E-1

8.76E-2

4.38E-2

TCC Dallas



01/21/03

OW3NEM-2, GSM 1900, Channel 661, Back of Phone with 15mm Spacer and HDS-3h Headset; MMC Removed

SAM 3 (PCS - Brain / Muscle Tissue) Phantom

Frequency: 1880 MHz; Crest factor: 8.0

PCS Band - Muscle Tissue: ¢ = 1.58 mho/m g, = 52.8 p =1.00 g/cm3

Probe: ET3DV6 - SN1504; ConvF(5.00,5.00,5.00)

Cube 5x5x7: SAR (1g): 0.440 mW/g, SAR (10g): 0.250 mW/g, (Worst-case extrapolation)
Coarse: Dx = 15.0, Dy = 15.0, Dz=12.0

Powerdrift: -0.04 dB

Liquid Temperature (°C): 19.2

SARTOt [mW/g]

L 4.80E-1

/ 4.32E-1
/ 3.84E-1
3.36E-1

2.88E-1

2.40E-1

1.92E-1

~
/|

1.44E-1

9.60E-2

4.80E-2

TCC Dallas



01/21/03

OW3NEM-2, GSM 1900, Channel 661, Back of Phone with 15mm Spacer and HDB-4 Headset; MMC

SAM 3 (PCS - Brain / Muscle Tissue) Phantom

Frequency: 1880 MHz; Crest factor: 8.0

PCS Band - Muscle Tissue: ¢ = 1.58 mho/m g, = 52.8 p =1.00 g/cm3

Probe: ET3DV6 - SN1504; ConvF(5.00,5.00,5.00)

Cube 5x5x7: SAR (1g): 0.447 mW/g, SAR (10g): 0.251 mW/g, (Worst-case extrapolation)
Coarse: Dx = 15.0, Dy = 15.0, Dz=12.0

Powerdrift: -0.03 dB

Liquid Temperature (°C): 19.2

SARTOt [mW/g]

|~ 4.85E-1

/ 437E-1

/ / 3.88E-1

3.40E-1

291E-1
\ 2.42E-1

1.94E-1
\ 1.46E-1

9.70E-2

4.85E-2

TCC Dallas



01/21/03

OW3NEM-2, GSM 1900, Channel 661, Back of Phone with 15mm Spacer and HDB-4 Headset; MMC Removed

SAM 3 (PCS - Brain / Muscle Tissue) Phantom

Frequency: 1880 MHz; Crest factor: 8.0

PCS Band - Muscle Tissue: ¢ = 1.58 mho/m g, = 52.8 p =1.00 g/cm3

Probe: ET3DV6 - SN1504; ConvF(5.00,5.00,5.00)

Cube 5x5x7: SAR (1g): 0.446 mW/g, SAR (10g): 0.253 mW/g, (Worst-case extrapolation)
Coarse: Dx = 15.0, Dy = 15.0, Dz=12.0

Powerdrift: -0.08 dB

Liquid Temperature (°C): 19.2

SARTOt [mW/g]

4.80E-1

/,

4.32E-1

3.84E-1

3.36E-1

2.88E-1

2.40E-1

1.92E-1

1.44E-1

9.60E-2

4.80E-2

TCC Dallas



01/21/03

OW3NEM-2, GSM 1900, Channel 661, Back of Phone with 15mm Spacer and LPS-4 Loopset; MMC

SAM 3 (PCS - Brain / Muscle Tissue) Phantom
Frequency: 1880 MHz; Crest factor: 8.0

PCS Band - Muscle Tissue: ¢ = 1.58 mho/m g, = 52.8 p =1.00 g/cm3

Probe: ET3DV6 - SN1504; ConvF(5.00,5.00,5.00)

Cube 5x5x7: SAR (1g): 0.395 mW/g, SAR (10g): 0.224 mW/g, (Worst-case extrapolation)

Coarse: Dx = 15.0, Dy = 15.0, Dz=12.0
Powerdrift: -0.08 dB
Liquid Temperature (°C): 19.2

SARTOt [mW/g]

4.03E-1

3.63E-1

3.22E-1

)
/
\

T~

2.82E-1

2.42E-1

2.02E-1

1.61E-1

1.21E-1

TCC Dallas

8.06E-2

4.03E-2




01/21/03

OW3NEM-2, GSM 1900, Channel 661, Back of Phone with 15mm Spacer and LPS-4 Loopset; MMC Removed

SAM 3 (PCS - Brain / Muscle Tissue) Phantom

Frequency: 1880 MHz; Crest factor: 8.0

PCS Band - Muscle Tissue: ¢ = 1.58 mho/m g, = 52.8 p =1.00 g/cm3

Probe: ET3DV6 - SN1504; ConvF(5.00,5.00,5.00)

Cube 5x5x7: SAR (1g): 0.408 mW/g, SAR (10g): 0.231 mW/g, (Worst-case extrapolation)
Coarse: Dx = 15.0, Dy = 15.0, Dz=12.0

Powerdrift: 0.03 dB

Liquid Temperature (°C): 19.2

SARTOt [mW/g]

- 3.93E-1

3.54E-1

3.14E-1

2.75E-1

2.36E-1

1.97E-1

1.57E-1

1.18E-1

BY>NN

7.86E-2

3.93E-2

TCC Dallas



01/21/03

OW3NEM-2, GSM 1900, Channel 661, Back of Phone with 15mm Spacer and HDB-4 Headset; MMC

SAM 3 (PCS - Brain / Muscle Tissue) Phantom

Frequency: 1880 MHz; Crest factor: 8.0

PCS Band - Muscle Tissue: ¢ = 1.58 mho/m g, = 52.8 p =1.00 g/cm3

Probe: ET3DV6 - SN1504; ConvF(5.00,5.00,5.00)

Cube 5x5x7: SAR (1g): 0.447 mW/g, SAR (10g): 0.251 mW/g, (Worst-case extrapolation)
Cube 5x5x7: Dx = 8.0, Dy =8.0, Dz=5.0

Liquid Temperature (°C): 19.2

0.307

0.207

SAR tot [mW/g]

0.107

0.00 : 5 | 5 | ' i
30 40

[mm]

TCC Dallas



APPENDIX D: CALIBRATION CERTIFICATES



Schmid & Partner
Engineering AG

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

Calibration Certificate

Dosimetric E-Field Probe

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
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 Zurich,
Switzerland have been applied.

Calibrated by:

Approved by:




Schmid & Partner
Engineering AG

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

SN:1504

Manufactured: October 24, 1999
Last calibration: January 10, 2002
Recalibrated: July 26, 2002

Calibrated for System DASY3




ET3DV6 SN:1504

July 26, 2002

DASY3 - Parameters of Probe: ET3DV6 SN:1504

Sensitivity in Free Space

NormX 2.02 uV/(VIm)?
NormY 1.78 uVI/(Vim)?
NormZ 1.73 uViI(Vim)?

Sensitivity in Tissue Simulating Liquid

DCP X
DCPY
DCP Z

Diode Compression

95 mV
95 mVv
95 mv

Head 835 MHz & =41.5%5% < = 0.90 £ 5% mho/m
Head 900 MHz &= 415+ 5% G = 0.97 * 5% mho/m
ConvF X 6.5 £9.5% (k=2) Boundary effect:
ConvF Y 6.5 +9.5% (k=2) Alpha 0.39
ConvF Z 6.5 +£9.5% (k=2) Depth 2.42
Head 1880 MHz g = 40.0 £ 5% G = 1,40 & 5% mho/m
Head 1800 MHz €= 40.0 £ 5% o = 1.40 % 5% mho/m
ConvF X 5.4 £9.5% (k=2) Boundary effect;
ConvF Y 5.4 £95% (k=2) Alpha 0.53
ConvF Z 5.4 +95% (k=2) Depth 244
Boundary Effect
Head 835 MHz Typical SAR gradient: 5 % per mm
Probe Tip to Boundary 1 mm 2mm
SARy, (%] Without Correction Algorithm 9.6 53
SARy [%]  With Correction Algorithm 0.3 05
Head 1880 MHz Typical SAR gradient: 10 % per mm
Probe Tip to Boundary 1 mm 2mm
SAR,. [%] Without Correction Algorithm 13.0 8.5
SARy. [%]  With Correction Algorithm 0.2 0.2
Sensor Offset
Probe Tip to Sensor Center mm
Optical Surface Detection 14%0.2 mm




ET3DV6 SN:1504

July 26, 2002

Receiving Pattern (¢), 0 = 0°

f =30 MHz, TEM cell ifi110

-——-X —@—Y —0—Z —O—Tot

f= 100 MHz, TEM cell ifi110

-g—-X —O-Y —B-Z —0—Tot

f= 300 MHz, TEM cell ifi110

X =Y —B—Z —O—Tot

f= 900 MHz, TEM cell ifi110

-G X =Y —@—Z -—O~Tot




ET3DV6 SN:1504 July 26, 2002

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

—&—X -8y ~6-7Z —O—Tot -—X —@Y -7 —0—Tot

isotropy Error (¢), 6 = 0°

1.00

0.80

0.60

0.40 —0—30 MHz
% 0.00 Py Gigwgiis e W) i e —A— 300 MHz
E o.20 T 0900 MHz
" 040 ~Ei~ 1800 MHz

060 2500 MHz

-0.80

-1.00

0 60 120 180 240 300 360




ET3DV6 SN:1504

frequency response

1.50

1.40

1.30

1.20

1.00

0.90

0.80

0.70

0.60

0.50

July 26, 2002
Frequency Response of E-Field
( TEM-Cell:ifi110, Waveguide R22)
== OO ®
0 500 1000 1500 2000 2500 3000
f [MHz]
—&—TEM —o—R22




ET3DV6 SN:1504 July 26, 2002

Dynamic Range f(SARy,.i,)

{ Waveguide R22)

1.E+7

1.E+6

1.E+5

1.E+4

1.E+3

1.E+2

1.E+1

1.E+0 [
0.0001 0.001 0.0 0.1 1. 10.

100.
mWiem®

—&—not compensated —@—compensated

1.0

errrorfdiB]

0.001 0.0t 0.1 1 10 100

mWiem®




ET3DV6 SN:1504

July 26, 2002

Conversion Factor Assessment

f= 835 MHz, WG R9 (head) f = 1880 MMz, WG R22 (head)
0.80 4.50 %
0.70 4.00
0.60 3 3.50 -
= !6‘ 2 3.00
= 0.50 =
£ ?ﬁ, E 250
= 0.40 = %
% % % 2.00
& 0.30 2 x ‘%,
5 “Q% & 150
0.20 %% 100 X
0.10 0.50 %“
0.00 , 0.00 T%%m
0 20 40 80 0 20 40 60
zimm] z[mm]
—@&— Analytical —&o—Measuremets ~@— Analytical —o—Measuremets
Head 835 NMHz g=41.5%5% G = 0.90 = 5% mho/m
Head 900 MHz g.= 41.5 £ 5% ¢ = 0,97 £ 5% mho/m
ConvF X 6.5 +9.5% (k=2) Boundary effect:
ConvF Y 6.5 £9.5% (k=2) Alpha 0.39
ConvF Z 6.5 £9.5% (k=2) Depth 2.42
Head 7880 MHz g, = 40.0 3 5% o = 1.40 £ 5% mho/m
Head 1800 MHz g,= 40,0 5% ¢ = 1.40 £ 5% mho/m
ConvF X 5.4 +95% (k=2) Boundary effect:
ConvF Y 5.4 +95% (k=2) Alpha 0.53
ConvF Z 5.4 +9.5% (k=2) Depth 2.44




ET3DV6 SN:1504

July 26, 2002

Conversion Factor Assessment

f = 835 MHz, WG R9 (body)

0.80

0.70

@
®
S

Lo

o

B
>

ot
t
S

SAR[mW/em®] / W
o
N
o

SAR[mMW/em® / W

&
s

e
-
[

0.00

T,

0 20 4

Zz[mm)]

0 80

~@- Analytical —O— Measuremets '

f= 1880 MHz, WG R22 (body)

4.50 4

4.00
3.50 E
3.00

2.50

2.00

1.80

1.00
R

0.50

0.00

z[mm]

-@&— Analytical —&— Measuremets

Body 835 NMHz
Body 900 MHz
ConvF X 6.5
ConvF Y 6.5
ConvF Z 6.5
Body 1880 MHz
Body 1800 MHz
ConvF X 5.0
ConvF Y 5.0
ConvF Z 5.0

&= 55.2 £ 5%
&= 55.0 5%

+9.5% (k=2)

+9.5% (k=2)

+ 9.5% (k=2)

&= 53.3 % 5%
&= 53.3% 5%

+9.5% (k=2)

£9.5% (k=2)

+9.5% (k=2)

o = 0.97 = 5% mho/im
o= 1.05 & 5% mho/m

Boundary effect:
Alpha 0.42
Depth 2.38

¢ = 1.52 + 5% mho/m

o= 1.52 £ 5% mho/m
Boundary effect:
Alpha 0.74
Depth 2.06




ET3DV6 SN:1504

Deviation from Isotropy in HSL
Error (6,¢), f = 900 MHz

July 26, 2002

-
.

A

E-1.00--0.80 B-0.80-0.60 &-0.60-040 E-040-0.20 ©-0.20-0.00
£30.00-0.20 £=0.20-040 ®@0.40-060 [EO060-0.80 B0.80-1.00

Error [dB]




’b‘*’f’ﬁ
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland, Phone +41 1 24% 97 00, Fax +41 1 245 97 79

Calibration Certificate

835 MHz System Validation Dipole

Type: D83y

Serial Number:

Place of Calibration:

Date of Calibration: . July 16,2002

Calibration Interval:  24months

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 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:




Schmid & Partner
Engineering AG

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

DASY

Dipole Validation Kit
Type: D835V2

Serial: 455

Manufactured:  January 31, 2002
Calibrated:  July 16, 2002



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 835 MHz:

Relative Dielectricity 42.5 t 5%
Conductivity 0.90 mho/m * 5%

The DASY3 System (Software version 3.1d) with a dosimetric E-field probe ET3DV6
(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 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 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 250mW + 3 %, The results are normalized to
1W input power.

2.1. SAR Measurement with DASY3 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 worst-case extrapolation are:

averaged over 1 cm® (1 g) of tissue: 9.84 mW/g

averaged over 10 cm’ (10 g) of tissue: 6.32 mW/g

2.2 SAR Measurement with DASY4 Svystem

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 I W (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: 9.20 mW/g

averaged over 10 cm’ (10 g) of tissue: 6.08 mW/g



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: 1.375ns  {one direction)

Transmission factor: 0.992 (voltage transmission, one direction)

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

Feedpoint impedance at 835 MHz: Re{Z} = 49.6
Im {Z} = -1.80Q

Return Loss at 835 MHz -34.7 dB

4, Measurement Conditions

The measurements were performed in the flat section of the new generic twin phantom filled
with body simulating solution of the following electrical parameters at 835 MHz:

Relative Dielectricity 55.3 + 5%
Conductivity 0.95 mho/m +5%

The DASY3 System (Software version 3.1d) with a dosimetric E-field probe ET3DV6
(SN:1507, Conversion factor 6.2 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 13mm 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 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 250mW * 3 %. The results are normalized to
1W input power.



5.1. SAR Measorement with DASY3 System

Standard SAR-measurements were performed according to the measurement conditions
described in section 4. 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 worst-case extrapolation are:

averaged over 1 cm’ (1 g) of tissue: 10.1 mW/g

averaged over 10 cm® (10 2) of tissue: 6.60 mW/g

S.2  SAR Measurement with DASY4 System

Standard SAR-measurements were performed according to the measurement conditions
described in section 4. The results (see figure supplied) have been normalized to a dipole input
power of 1W (forward power). The resulting averaged S AR-values measured with the
dosimetric probe ET3DV6 SN:1507 and applying the advanced extrapolation are:

averaged over 1 ecm® (1 g) of tissue: 9.24 mW/g
averaged over 10 cm’ (10 g) of tissue: 6.20 mW/g
6. Dipole Impedance and Return Loss

The dipole was positioned at the flat phantom sections according to section 4 and the distance
holder was in place during impedance measurements.
Feedpoint impedance at 835 MHz: Re{Z}= 45.6Q
Im {Z} = -4.3 0

Return Loss at 835 MHz -23.7 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.

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-signals.

0. 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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Schmid & Partner
Engineering AG

Zoeughausstrasse 43, B004 Zurich, Switzerland, Phone +41 1 245 97 00, Fax +41 1 245 97 79

Calibration Certificate

900 MHz System Validation Dipole

Type: : D900V2 =
Serial Number: 025
Place of Calibration: 3. zumh o

Date of Calibration: E October 23, 2901 ;
Calibration Interval: 24m0n€hs |

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 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:




Schmid & Partner
Engineering AG

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

DASY

Dipole Validation Kit
Type: D900V2

Serial: 025

Manufactured:  November 12, 1997
Calibrated:  October 23, 2001




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 900 MHz:

Relative Dielectricity 41,5 +5%
Conductivity 0.97 mho/m +5%

The DASY3 System (Software version 3.1c) with a dosimetric E-field probe ET3DV6
(SN:1507, Conversion factor 6.27 at 900 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 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 15mm 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 250mW + 3 %. The results are normalized to
1W 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
IW (forward power). The resulting averaged SAR-values are:

averaged over 1 cm’ (1 g) of tissue: 11.36 mW/g

averaged over 10 cm’ (10 g) of tissue: 7.20 mW/g

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.



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: 1.401 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 900 MHz: Re{Z} = 4920
Im{Z}=-3.6Q
Return Loss at 900 MHz -28.7 dB

4. Handling

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,

Do not apply excessive force to the dipole arms, because they might bend. If the dipole arms
have to be bent back, take care to release stress to the soldered connections near the feedpoint;
they might come off.

After prolonged use with 100W radiated power, only a slight warming of the dipole near the
feedpoint can be measured.
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Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland, Phone +41 1 245 97 00, Fax +41 1 2458 97 79

Calibration Certificate

1900 MHz System Validation Dipole

Type:

Serial Number:

Place of Calibration:

Date of Calibration:

Calibration Intervat:

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 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:




Schmid & Partner
Engineering AG

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

DASY3

Dipole Validation Kit

Type: D1900V2
Serial: 5d004

Manufactured: February 14, 2002
Calibrated: July 17, 2002



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 1900 MHz:

Relative permitivity 39.8 + 5%
Conductivity 1.46 mho/m =+ 10%

The DASY3 System (Software version 3.1d) with a dosimetric E-field probe ET3DV6
{SN:1507, conversion factor 5.2 at 1900 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 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 250mW £ 3 %. The results are normalized to
IW input power.

2.1. SAR Measurement with DASY3 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 worst-case extrapolation are:

averaged over 1 cm’ (1 g) of tissue: 44.0 mW/g

averaged over 10 cm’ (10 g) of tissue: 22.7 mW/g

2.2  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: 40.4 mW/g

averaged over 10 cm’ (10 g) of tissue: 21.3 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: 1.179 ns  (one direction)

Transmission factor: 0.989 (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: Re{Z}= 5050
Im{Z}=35q
Return Loss at 1900 MHz -29.1dB
4. Measurement Conditions

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

Relative permitivity 54.4 +5%
Conductivity 1.57 mho/m £ 10%

The DASY3 System (Software version 3.1d) with a dosimetric B-field probe ET3DV6
(SN:1507, conversion factor 4.9 at 1900 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 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 250mW £ 3 %. The results are normalized to
1W input power.




5.1. SAR Measurement with DASY3 System

Standard SAR-measurements were performed according to the measurement conditions
described in section 4. 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 worst-case extrapolation are:

averaged over 1 cm’® (1 g) of tissue; 44.0 mW/g

averaged over 10 cm’ (10 g) of tissue: 22.9 mW/g

5.2 SAR Measurement with DASY4 System

Standard SAR-measurements were performed according to the measurement conditions
described in section 4. 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: 40.4 mW/g
averaged over 10 cm’® (10 g) of tissue: 214 mW/g
0. Dipole Impedance and Return Loss

The dipole was positioned at the flat phantom sections according to section 4 and the distance
holder was in place during impedance measurements.
Feedpoint impedance at 1900 MHz: Re{Z} = 46.7Q
Im{Z}=3.60Q

Return Loss at 1900 MHz -259dB




A 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.

8. 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.

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 is still according to the Standard.

9. Power Test

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




pUBpeZIMG ‘gouny ‘DY Fuussuifuyg suued 3 pruyog

0+H00'1
0+300T
0+d00'¢
0+Ho0'v
0+400°¢
0+400°9
0+H00'L
0+H300'8

0+300°6

[+H00'1

[Brmuw] “avs

9P 00'0 -BHpoMmod

[wut] (6 “0'8) §'8 ‘yidop wonesnsudg

(uonejodenxo sse0-1SIOM )} "GP 20'0 F F/MW €25 {(801) AVS ‘EP 100 FF/mmw 0°11 (F1) AVS ‘P 00°0 F I/Muw 07 eed :(7) $2qn)
sWo/8 00l =9 p'ps = "3 WyoYW £§°] = O ZHIN 0061 $TSITAATL ‘ZHI 0061 38 (06 706 +°06 #)IAU0) “LOSINS - 9AQELT 2goid

001 =2 ‘00T = A(T ‘0°0C = ¥(] :Sureds pun ‘uoioes 12 ‘wonreyd WVS

[mw] 067 -1emog induy Buuaiuy ZHN 0061 Aousnbarg

wwr O] = P “bOOPSNS ZA0061Q 2jodiq uoneplep

¢0/91/L0



pUBpOZIMS “YounZ ‘Y SuniosuiSug Jeulieg % PUIOS

0+300°1
0+300°C
0+500'¢
0+500V
0+300°¢
0+H00'9
0+300°L
04+H00'8

0+400'6

1+H00'T

Braw] “ave

dp 00°0 ‘yupremod

[ww] (95 ‘T'6) £'6 ‘Yidep uonesauag

(uonejodeixs paouRAPY) ‘gp 200 F B/MW 9¢'S (B01) WVS ‘AP 100 B/MW 101 :(B1) YVS ‘AP 000 F S/muw §LI ead (2) .mmﬁo
/8 00'] =9 ppS = "3 WOy £5[ = O ZHW 0061 $2S 1TTTT ZHN 0061 18 (06 706 106 7)IAUOD LOSINS - 9AQELT 2901

001 = Z( 00T = AJ ‘002 = Xl :Supedg pun ‘wonoag 184 woueyd VS

[aru} 0SZ [19mog ndu] BuuRiry “ZHIN 0061 fouanborg

wul O] =P FOOPSNS ZA0061( 2[odI uonepieA

20/91/L0



16 Jul 2882 14:85:45
zil 11 Fs tr 48,650 0 DEZED = 30398 gH 1 988,000 308 MHz
N _-__,r--“ _‘*«_\kh
.rf-
./l

Dl K

/

]

|

'{
FER i \
S X
fivg Y,
16" 5,
15 N

\'u
T
CHZ 311 LOG 5 dBESREF & 4B W-25.832 dR 4 9GO.G08 DEA MHz
___q___h_mh- _F____-mf“”""-
& —=
e ]
"'\.,\_ __./"
FRm .
Lor
T

STRET 1 V0,966 866 MH=z

STOF 2 196,006 8RG MHz

Ricocle





