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Dipole Validation Kit
Type: D5GHzV2

Serial: 1004

Manufactured:  July 8, 2003
Calibrated:  October 5, 2003



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 363 + 5%
Conductivity 4.57 mho/m =+ 5%
Frequency: 5800 MHz
Relative Dielectricity 35.4 5%
Conductivity 520 mho'm + 5%

-

The DASY3 System with a dosimetric E-field probe ES3DV3 - SN-3024% was used for the
measurements. The dipole was mounted on the small tripod so that the dipole ieedpomt was positioned
below the center marking of the flat phantom section and the dipole was 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. 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 8x8x8 fine cube was
chosen for cube integration (dx=dy=4. 3mm, dr=3mm}), Distance betwesn probe sensors and phantom

surface was set to 3.0 mm. The dipole input power (forward power) was 250mW + 3 %. The results are
normalized to 1W input power.

i SAR Measurcment with DASY System

Standard SAR-measurements were performed according to the measurement conditions described in
section 1. The results (see figures supplied) have been nommalized to a dipole input power of TW
{forward power). The resulting averaged SAR-values measured at 5300 MHz (Head Tissue) with the
dosimetric probe ES3DV3 SN:3025 and applying the advanced extrapolation are:

averaged over 1 em” (1 g) of tissue: B6.0 mW/g = 32.0 % (k=2)’

averaged over 10 cm® (10 g) of tisene: 3.8 mWig < 31.7 % (k=2)'

The resultung averaged SAR-values measured at 5800 MHz (Head Tissue) with the dosimetric probe

ES3DV3 SN:3025 and applying the advanced extrapolation are:

averaged over 1 emt® (1 g) of tissue: 88.8 mWig £ 32.0 % (k=27

averaged over 10 cm’ (10 ) of tissue; 24.4 mWig = 31.7 % (=2}

m——

' Targes dipole values determinad by FDTD (foodpoint tmpedance sst to 50 Ohm). The valies ace SAR 1g=T6.5 mWig,
SAR_10g=21.6 mWig and SAR peak=3103 miWig

! Tasget dipode values deternsined by FDTD (feedpoinn impedance set to 50 Ohon). The values 2re SAR 15=72 0 mW/e
BAR_10m=21 9 mWigand SAR peak-3409 mWig



3 Transfi i rmeters

The impedence was measured at the SMA-connector with a network analyzer and numenically
wensformed to the dipole feedpoint (please refer to the graphics attached to this document). The
DEnsformatnon paramelers from the SMA-connector to the dipole feadpoint are-

Electrical delay: 1.153 05 (ooe direction)
Transmission factor: 0.954 (voltage transmission, one direction))

4. 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 Diclectricity 49.7 % 5%
Conductivity 518 mho'm = 5%
Frequency: 5500 MH=
Relative Dielectricity 483 + 5%
Conductivity 6,01 mho/m = 5%

The DASYS Systern with a dosimetric E-field probe ES3DV3 - SN-3025 was used for the
measurements. The dipole was mounted on the small tripod so that the dipole feedpoint was positioned
bc'[::-wutemhmﬂﬁngﬂﬂ::ﬂmwmmmﬁmmdm:dipm:wmmdwﬂlﬂmmﬁbnd}'
mxis (the long side of the phantom). Tﬁcsﬁndudmmﬁngdiﬂnnmmm@&mdipuh center 1o
the solution surface. Lossless spacer was used during measurements for acouraic 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 (de=dy=4.3mm, dr=3mmj). Distance between probe sensors and phantom
surface was set to 3.0 mm. The dipole input power (forward power) was 250mW + 3 %, The results zre
nomnalized to 1'W input power.



5. SAR Measurement with Ih:

Standard SAR-measurements were performed according to the measurement conditions described in
section 4. The results (see figures supplicd) have been normalized to a dipole input power of I'W
(forward power). The resulting averaged SAR-valucs measured at 5200 MHz (Body Tissue) with the
dosimetric probe ES3DV3 SN:3025 and applying the advanced extrapolation are:

averaged over 1 cm” (1 g) of tissue; 34,0 mWig £ 32.0 % (k=27

averaged over 10 cm’® (10 g) of tissue: 23.4 mWig = 31.7 % (k=27

The resulting averaged SAR-values measured at 5800 MHz (Body Tissue) with the dosimetric probe

ES3DV3 SN:3025 and applving the advanced ex: HOT BT
averaged over [ em® (1 g) of tissue: 80.0 mWig = 32.0 % (k=21
averaged over 10 cm® (10 g) of tissue: 22.4 mWig = 31.7 % (k=2)°

6.  Handling

Dio not apply excessive force 1o the dipole arms, because they might bend. Bending of the dipole arms
stresses the soldered connections near the feedpoint leading 10 a damage of the dipale.
I, Design

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

Small end caps have been added 1o the dipole arms in order to increase frequency bandwidth at the
position as explained in Sections land 4.
8. Power Test

After long term use with 40W radiated power, only & slight warming of the dipole near the feedpomt
can be mensured.

* Targe dipole values determined by FOTD (feedpoint impedance set to 50 Otm}). The valuos are SAR 15718 mWig
SAR 10g=20.1 mWig and SAR peai=284.7T mWip

* Target dipole values determined by FD'TD {fescpoint mpedance sot 1o 30 (thm). The vaines are SAR 1g=74.1 mWig,
SAR 10g~20.5 mWig and SAR penk=324 7 mWig.
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Date/Time: 10/04/03 15:55:20

SPEAG Calibration Laboratory
DUT: Dipole 5GHz; Type: DSGHz: Serial: DSGHzVZ - SN:1004

Communication System: CW-5GHZ; Frequency: 5200 MHzDuty Cycle: 1:1
Medium: HSL5800 (o = 4.57 mho/m, £, = 36.34, p = 1000 kg/m)

Configuration:
- Probe: ES3DV3 - SN3025-Y2003; ConvF(2.65, 2.65, 2.65); Calibrated: Q19/2003
- Sensor-Surface: 3mm (Mechanical Surface Detection)
- Flectronics: DAE3 Sn410; Calibrated: 4222003
- Phantom: SAM 12b; Type: SAM 4.0; Serial: TP:1197
- Measurement SW: DASY4, V4.1 Build 47; Postprocessing w: SEMCAD, V1.8 Build )

d=10mm, Pin=250mW, f=5200 NHz/ Area Scan (91x91x1): Measurement grid: dx=10mm, dy=10mm
Refierence Value =91.5V/m

Power Drift = -0.001 dB

Maximum value of SAR =332 mW/g

d=10mm, Pin=250mW, {=5200 MHz/Zoom Scan (8xBx8). dist=3mm (Tx7x8) Cuabe §: Meesuremenl
grid: dx=4.3mm, dy=4.3mm, dz=3mm

Peak SAR (extrapolated) = 95.6 Wikg

SAR(1 g) = 21.5 mW/g; SAR(10 g) = 594 mWig

Reference Value =91.5 Vim

Power Drift =-0.001 dB

Maximum value of SAR =302 mWg

0 dB = 30.2mW/g
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Date/Time: 1070403 15:55:2

SPEAG Calibration Laboratory
DUT: Dipole 5GHz; Tvpe: DSGHz; Serial: DSGHzV? - SN: 1004

Communication System: CW-5GHz; Frequency: 5800 MHzDuiy Cyele: 1:1
Medium: HSL5800 (o= 5.2 mho/m, & = 35.39, p = 1000 kg/m®)
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3025-Y2003; ConvF(2.3, 2.3, 2.3); Calibrated: 9/19/2003

- Sensor-Surface: 3mm (Mechanical Surface Detection)

- Electronics: DAES Sp410; Calibrated: 4222003

- Phuntom: SAM 12b; Type: SAM 4.0; Serjal; TP:1197

- Measurement SW: DASY4, V4.1 Build 47; Postprocessing SW: SEMCAD, V1.8 Build 60

d=10mm, Pin=250mW, f=5800 MHz/Area Scan (91x91x1): Measurement grid: dx=10mm, dy=10rmm
Reference Value =848 Vim

Power Drft =-0.0 dB

Maximum valoe of SAR =33.1 mWig

d=10mm, Pin=250m W, f=3800 MHz/Zoom Scan (8x8x8), dist=3mm (7x7x8VCube 0: Measur

grid: dxr=4.3mm, dy=4.3mm, dz=3mm 4 4 s
Peak SAR (extrapolated) = 114.0 Wikg

SAR(] g} =222 mW/g; SAR(10 g) = 6.1 mW/g

Reference Value = 84.8 Vim

Power Dnft = -0.0 dB

Maximum valuve of SAR =30 mWig

-10

-20

-5l

0 dB = 30mW/g
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Page 1 of 1
Date/Time: 1070503 15:06:30

SPEAG Calibration Laboratory
DUT: Dipole 5GHz; Type: DSGHz; Serial: DSGHzV2 - SN:1004

Communication System: CW-5GHz; Frequency: 5200 MHz:Duty Cyale: 1:1
Medium: MSL3800 (o = 5.18 mho/m, &, = 49.73, p = 1000 kg'm®)
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3025-Y2003; ConvF(1.93, 1.93, 1.93): Calibrated: 9/19/2003

- Sensor-Surface: 3mm (Mechanical Surface Detection)

= Electronics: DAE3 Sn410; Calibrated- 4/22/2003

= Phantom: SAM 12b; Tvpe: SAM 4.0; Serial;: TP:1197

- Measarement SW: DASY4, V4.1 Build 47; Postprocessing SW: SEMCAD, V1.8 Build 60

d=10mm, Pin=250mW, f=5200 MHxz'Area Scan (91x91x1): Messursment grid: dx=10mm, dv=10mm
Reference Value = 86.6 Vim

Power Drift = -0.0 dB

Maximum value of SAR =33.4 mWig

d=10mm, Pin=250mW, f=5200 MHz/Zoom Scan (8x8x8), dist=3mm (TxTz8)/Cube : Measurement
grid: dv=4.3mm, dy=4.3mm, d==3mm

Peak SAR (extrapolated) = 80.6 Wikg

SAR(] g) =21 mW/g; SAR(10 g) = 5.84 mW/g

Reference Value = 86.6 Vim

Power Drift = -0.0 dB

Maximum value of SAR =31 mW/g

dE
0

1]

0 dBE=31mW.g



Pape I ol 1
Date/Time: 10/05/03 14:38:14

SPEAG Calibration Laboratory
DUT: Dpole SGHz: Type: DSGHz: Serial: DSGHzVZ - SN:1004

Communication System: CW-5GHz; Froguency: S0 MEzDuty Cyele: 1:1
Medium: MSL5800 (o= 6.01 mho/m, g = 48.51, p= 1000 kg/m¥)
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3025-Y2003; ConvF(1.63, 1.65, 1.65); Calibrated: 9/19/2003

- Bensor-surface: 3mm (Mechanical Surface Detection)

- Electronics: DAES Sn410; Calibrated: 47222003

- Phantom: SAM 12b; Type: SAM 4.0; Serial: TP:1197

- Measurement SW: DASYY, V4.1 Build 47; Postprocessing SW: SEMCAD, V1.8 Build 60

d=18mm, Pin=250mW, F=580 MHz/Area Scan (91x91x1): Measurement gnd: dx=10mm, dy=10mm
Reference Value = 82 Vim

Power Drift = -0.0008 dB

Maximum value of SAR = 31.6 mWig

d=1lmm. Pin=250mW, {=5800 MHz/Zoom Scan (Bx8x8), dist=3mm (Tx7x8)yCube i Measurement
mid; dx=4.3mm, dy=4.3mm, dz=3mm

Feak SAR (extrapolated) = B0.3 Wke

SAR(1 ) = 20 mW/g: SAR(10 g) = 5.6 mW/g

Reference Value = 82 Yim

Power Drift = -0.0008 dB

Maximum value of SAR = 2%.1 mWig

0 dB =29 1mW/g
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