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TEMPERATURE AND HUMIDITY
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SAR System re-validation on 15 Oct 2003

TEMPERATURE AND HUMIDITY

Ambient Temperature: 24 + 1°C
Tissue Temperature: 24+1°C
Humidity: 53% to 58%

GigaWaveTech Pte Ltd
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TEST INSTRUMENTATION

ELECTRICAL CHARACTERISTIC
MEASUREMENT SETUP

T
W

r'f .\il
i {i

o Description of the Agilent 85070D Dielectric Probe Kit

The 85070D is a dielectric probe that is used to measure the intrinsic electrical properties
of materials in the RF and microwave frequency bands. The 85070D software allows you
to measure the complex dielectric constant (also called permittivity) of liquids and semi-
solids, incuding the dielectric loss factor of loss tangent.

To obtain data at hundreds of frequencies in seconds, simply immerse the probe into
liquids or semi-solids - no special fixtures or containers are required. The 85070D must
be used in conjunction with an Agilent network analyzer. The network analyzer provides
the high frequency stimulus, and measures the reflected response.

The probe transmits a signal into the material under test (MUT). The measured reflected
response from the materials is then related to its dielectric properties. A computer
controls the system, and runs software that guides the user through a measurement
sequence. An effort is made to keep the results dielectric constant and conductivity
within 5 % of published data.
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TEST INSTRUMENTATION
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The following test equipment were used during the SAR System Re-validation at 2450MHz Head and

Body System Validation.

Instrument

Boonton RF Power Meter (Dual Channel)

Boonton Power Sensor (used as reference)

Boonton Power Sensor

HP Spectrum Analyzer

S-Parameter Network Analyzer
(30kHz — 6GHz)

Agilent 85070D Dielectric Probe Kit
HP Signal Generator
(10MHz — 20GHz)

Amplifier Research Power Amplifier
(800MHz — 4.2GHz)

Agilent Dual Directional Coupler
2450MHz System Validation Dipole
Data Acquisition Electronics (DAE)

Dosimetric E-field Probe

GigaWaveTech Pte Ltd

Model

4532
51075
51075
8593E
8753ES

85075D

83620A
2551G4A
HP778D
D2450V2
DAE3V1

ET3DV6

S/No

97701

31534

32002
3831u02087
MY40001026

21356

250A0159A
29346
18289

715

475

1645

Cal Due Date

25 June 2004

25 June 2004
1 Sept 2004

3 Oct 2004

16 July 2005

25 Sept 2004
11 Nov 2003

9 Oct 2004

v
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TISSUE SIMULANT DATA SHEETS
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Type of Tissue Head Body
Target Frequency (MHz) 2450 2450
Target Dielectric Constant 39.2 52.7
Target Conductivity (S/m) 1.80 1.95

Composition (by weight)

Ultra Pure Water (55.67 %)
Ethanol (42.52%)

Ultra Pure Water (71.19%)
Ethanol (26.83%)

Sugar (0%) Sugar (0%)

Salt (0%) Salt (0.11%)

HEC (0%) HEC (0%)

Preventol D7 (1.81%) Preventol D7 (1.87%)
Measured Dielectric Constant 40.24 54.43
Measured Conductivity (S/m) 1.8566 2.0017

Probe Name Dosimetric E-field Probe Dosimetric E-field Probe
ET3DV6 ET3DV6

Probe Serial Number 1645 1645

Sensor Offset (mm) 2.7 2.7

Conversion Factor 51+9.5% 4.7 +9.5%

Probe Calibration Due Date

(DD/MM/YY) 9 Oct 2004 9 Oct 2004
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TISSUE SIMULANT DATA SHEETS
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Head Tissue at 2450MHz

Frequency e' e" Conductivity
2440000000 40.28 13.62 1.8460
2441000000 40.26 13.61 1.8457
2442000000 40.27 13.61 1.8461
2443000000 40.26 13.61 1.8478
2444000000 40.26 13.62 1.8499
2445000000 40.26 13.64 1.8525
2446000000 40.25 13.63 1.8521
2447000000 40.26 13.63 1.8535
2448000000 40.24 13.64 1.8551
2449000000 40.24 13.64 1.8556

| 2450000000 40.24 13.64 1.8566
2451000000 40.22 13.65 1.8586
2452000000 40.22 13.64 1.8587
2453000000 40.22 13.66 1.8613
2454000000 40.23 13.65 1.8606
2455000000 40.22 13.65 1.8619
2456000000 40.21 13.66 1.8644
2457000000 40.21 13.66 1.8645
2458000000 40.22 13.66 1.8655
2459000000 40.20 13.66 1.8662
2460000000 40.20 13.65 1.8661
2461000000 40.18 13.66 1.8671
2462000000 40.18 13.66 1.8680
2463000000 40.18 13.67 1.8706
2464000000 40.18 13.67 1.8715
2465000000 40.17 13.69 1.8745
2466000000 40.18 13.68 1.8742
2467000000 40.16 13.68 1.8743
2468000000 40.17 13.68 1.8753
2469000000 40.16 13.69 1.8776
2470000000 40.15 13.69 1.8781
2471000000 40.15 13.69 1.8796
2472000000 40.14 13.70 1.8817
2473000000 40.14 13.69 1.8814
2474000000 40.14 13.70 1.8835
2475000000 40.12 13.70 1.8839
2476000000 40.14 13.70 1.8852
2477000000 40.12 13.71 1.8868
2478000000 40.13 13.71 1.8875
2479000000 40.10 13.72 1.8889
2480000000 40.12 13.74 1.8928

(e' = Dielectric Constant)

(e" = Loss Factor)

GigaWaveTech Pte Ltd

Tested by: NAC

Date : 15th Oct 2003

Frequency: 2450MHz

Mixture: Head Tissue

Tissue temp: 24°C

Composition

Tap Water 0.0g 0.00%

Ultra Pure Water 20000.0g 55.67%

Sugar 0.0g 0.00%

Glyco 15278.0g 42.52%

Salt 0.0g 0.00%

Preventol D7 650.0g 1.81%

Total Weight 35928.0g 100.0%

Result (FCC) | Dielectric |Conductivity
Constant

Measured 40.24 1.8566

Target (FCC) 39.2 1.8

Low Limit 37.24 1.71

High Limit 41.16 1.89

% Off Target 2.65 3.14
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TISSUE SIMULANT DATA SHEETS
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Body Tissue at 2450MHz

Frequency e' e" Conductivity
2440000000 54.49 14.88 2.0165
2441000000 54.48 14.86 2.0157
2442000000 54.49 14.84 2.0128
2443000000 54.49 14.82 2.0115
2444000000 54.49 14.82 2.0123
2445000000 54.49 14.79 2.0093
2446000000 54.49 14.79 2.0091
2447000000 54.47 14.75 2.0057
2448000000 54.46 14.74 2.0049
2449000000 54.44 14.71 2.0007

| 2450000000 54.43 14.71 2.0017
2451000000 54.41 14.68 1.9984
2452000000 54.39 14.66 1.9963
2453000000 54.37 14.62 1.9921
2454000000 54.35 14.62 1.9930
2455000000 54.31 14.60 1.9914
2456000000 54.29 14.56 1.9870
2457000000 54.25 14.56 1.9874
2458000000 54.22 14.52 1.9833
2459000000 54.20 14.50 1.9813
2460000000 54.16 14.49 1.9797
2461000000 54.12 14.47 1.9778
2462000000 54.09 14.45 1.9761
2463000000 54.05 14.43 1.9747
2464000000 54.01 14.40 1.9712
2465000000 53.96 14.38 1.9686
2466000000 53.91 14.35 1.9664
2467000000 53.87 14.34 1.9656
2468000000 53.83 14.32 1.9639
2469000000 53.80 14.30 1.9608
2470000000 53.74 14.29 1.9604
2471000000 53.71 14.28 1.9598
2472000000 53.66 14.27 1.9604
2473000000 53.62 14.25 1.9584
2474000000 53.58 14.25 1.9581
2475000000 53.51 14.23 1.9567
2476000000 53.48 14.20 1.9539
2477000000 53.46 14.21 1.9548
2478000000 53.39 14.20 1.9546
2479000000 53.37 14.20 1.9553
2480000000 53.34 14.19 1.9553

(e' = Dielectric Constant)

(e" = Loss Factor)

GigaWaveTech Pte Ltd

Tested by: NAC

Date : 15th Oct 2003

Frequency: 2450MHz

Mixture: Body Tissue

Tissue temp: 24°C

Composition

Tap Water 0.0g 0.00%

Ultra Pure Water |  25500.0g 71.19%

Sugar 0.0g 0.00%

Glyco 9610.0g 26.83%

Salt 38.4g 0.11%

Preventol D7 670.0g 1.87%

Total Weight 35818.4¢g 100.0%

Result (FCC) | Dielectric |Conductivity
Constant

Measured 54.43 2.0017

Target (FCC) 52.7 1.95

Low Limit 50.065 1.8525

High Limit 55.335 2.0475

% Off Target 3.29 2.65
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SAR VALIDATION RESULTS
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Re-validation on 15 Oct 2003 — Head Tissue at 2450MHz
Antenna Input Power: 250mW

Ambient Temperature: 24+1°C
Tissue Temperature: 24+1°C
Humidity: 53% to 58%

Test Laboratory: Telecom & EMC Testing Group
File Name: TCB Request_2450MHz Head_Dipole Validation.da4

DUT: Dipole 2450MHz Type & Serial Number: 715
Program: Dipole Validation; 2450Mhz dipole validation

Communication System: CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium: Head 2450 MHz ( ¢ = 1.8566 mho/m, ¢ =40.24, p =1000 kg/m3)
Phantom section: FlatSection

DASY4 Configuration:

- Probe: ET3DV6 - SN1645; ConvF(5.1, 5.1, 5.1); Calibrated: 10/9/2003
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn475; Calibrated: 11/14/2002

- Phantom: - TP:

- Software: DASY4, V4.0 Build 51

Area Scan (7x8x1): Measurement grid: dx=10mm, dy=10mm

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm
Reference Value = 96.4 V/m

Peak SAR =27.6 mW/g

SAR(1 g) = 13.5 mW/g; SAR(10 g) =6.16 mW/g

Power Drift =-0.01 dB

SAR in mW/g
153

13.8

122

10.7

9.21

7.7

6.18

4.66

3.15

1.63

0.113

Date: 10/15/03

GigaWaveTech Pte Ltd
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SAR VALIDATION RESULTS
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Re-validation on 15 Oct 2003 — Body Tissue at 2450MHz
Antenna Input Power: 250mW

Ambient Temperature: 24+1°C
Tissue Temperature: 24+1°C
Humidity: 53% to 58%

Test Laboratory: Telecom & EMC Testing Group
File Name: TCB Request_2450MHz Body Dipole Validation.da4

DUT: Dipole 2450MHz Type & Serial Number: 715
Program: Dipole Validation; 2450Mhz Body dipole validation_Body Tissue

Communication System: CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium: Body 2450 MHz ( ¢ =2.0017 mho/m, ¢ =54.43, p =1000 kg/m3)
Phantom section: FlatSection

DASY4 Configuration:

- Probe: ET3DV6 - SN1645; ConvF(4.7, 4.7, 4.7); Calibrated: 10/9/2003
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn475; Calibrated: 11/14/2002

- Phantom: - TP:

- Software: DASY4, V4.0 Build 51

Area Scan (7x8x1): Measurement grid: dx=10mm, dy=10mm

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5Smm, dy=5mm
Reference Value =91.9 V/m

Peak SAR =29.5 mW/g

SAR(1 g) = 13.6 mW/g; SAR(10 g) =6.1 mW/g

Power Drift = -0.006 dB

SAR in mW/g
15.5

13.9

12.4

10.9

9.33

7.79

6.26

473

32

1.66

0.13

Date: 10/15/03

GigaWaveTech Pte Ltd
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SAR VALIDATION RESULTS

P$BCorporation

SUMMARY

SAR System Validation Target & Measured:

System
Validation
D835MHz:

S/Nos.: 447

Target SAR 2450MHz Head 2450MHz Body
Wikg (19) Measured Target W/kg (1g) Measured Target W/kg (1g)
(Deviation %) (Deviation %)
13N 13.51"" (+3.05%) 13.61""°" (+3.82%)

Note 1 - Dipole forward power = 250mW

GigaWaveTech Pte Ltd
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CALIBRATION CERTIFICATES

VALIDATION DIPOLE CALIBRATION CERTIFICATES
&

SAR PROBE CALIBRATION CERTIFICATES
(Re-calibrated on 9 Oct 2003)
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CALIBRATION CERTIFICATES

Schmid & Partner
Engineering AG

Zwughausstrasse 43, BO04 Zurich, Switzarland, Phane +«41 1 245 87 00, Fax +41 1 245% 97 79

Calibration Certificate

2450 MHz System Validation Dipole

fper | D2 4511'».-'2 .
Serial Mumber: R _'.-'I;u N
Place of Calihration: :___f;;'h_ ----- _
[Date of Calibration: E."sje.ptﬂnhtr 25, Z{Hilz
Caltbration Interval: B 14 .r;mnth.\'

Schrmd & Partner Engineening AG hereby certifies, that this dewvice has been calibrated on
the date indicated abowve. The calibration was per formed in accordance with soecifications
and proccdures of Schmid & Panner Engingening AG

Wherever applicable, the standards used in the calibranion process are traceable to
international standards. [n 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 UWHU

Approved by ,:‘“4«757“4- : ﬁ/‘i&:

I S
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CALIBRATION CERTIFICATES

Schmid & Partner
Engineering AG

Ldeughauasstrassse 23, 8004 LZuvich, Switarland, Phone +441 1 245 97 00, Fax +41 1 745 97 79

DASY

Dipole Validation Kit

Type: D2450V2
Serial: 715

Manufactured:  July 5, 2002
Calibrated:  September 25, 2002
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CALIBRATION CERTIFICATES

1. Measurement Conditions

The measurements were performed n the fat section of the new 5AM twin phantom filled
with head simulating solution of the following electrical parameters at 2450 MHz:

Relative permitivity 37.7 £ 504
Conductivily 1.88 mho/m + 10%

The DASY Svstemn with a dosimetric E-field probe ET3DV6 (SN:1507, conversion factor 5.0
it 2450 MHz) was used Cor the measurements,

The dipole feedpoint was positioned below the center marking and onented pasallel to the
body axis (the long side of the phantom). The standard measuring distance was 10mum from
dipole center 1o the solution surface, The included distance holder was used duning
measurements for accurate distance positioning

The: coarse grid with s grid spacing of 20mm was aligned with the dipole. The 5x5x7 fine cube
wits chosen for cube integration. Probe isotropy errors were cancelled by measuning the SAR
with normal and 907 turned probe orienations and averazing

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

1. SAR Measurement with DASYJ3 System

Standard SAR-measurements were performed according to the measurement conditions
described in section 1. The results {see figure supplied) have been narmalized 1o a dipole input
power of W (forward power), The resulting averaged SAR-values measured with the
dosimetric probe ET3DWa SM 1507 and applying the worsi-case extrapolation are;

averaged over 1 em (1 g) of tissue: 56.8 mW/g

averaged over 10 cm’ (10 g) of tissue: 26,2 mW/ig

2.2 SAR Measwrement with DASY 4 Svsiem

Standard 3AR-measuremants were performed according 1o the measurement conditions
described in section 1. The results (see figure supplied) have been normalized 1o a dipole input
power of 1W (forward power). The resulting averaged SAR-values measured with the
dosimetnic probe ET30V6 SM: 1507 and applving the advanced extrapolation are:

averaped over | em’ (1 g) of tissue: 536 mW/z

averaged over 10 cm’ (10 g) of tissue 25.0 mW/g
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CALIBRATION CERTIFICATES

3. Dipole impedance and return loss

The impedance was messured at the ShA-connector with a network analveer and numerically
tranaformed to the dipole feedpoint. The transformation parameters trom the SMA-connecton
oo the dipole feedpoim ane

Electmcal delay L.I55 ns  {one dircetion)

Transmission Faclon (L9510} {voltage transmission, one direction)

The dipele was pesitioned at the flat phantom sections according fo sechion | and the distance
holder was in place during impedance measurements
Feedpoint impedance at 2450 bMHz: Rejs] = 5130
|"'| :-"‘: o ].q‘:}

Return Loss at 2450 Mile ~313dn

4, Handling

Cra st apply excassive force o the dipole arms, because they mighi bend Bending of the
dipole anms stresscs the soldered connecuons near the feedpoint leading e a darmee of the
dipole

5, Design

The dipele is made of standard semimpid coaxial cable. The center conductor of the teeding
[me 15 dircetly connected to the second arm of the dipole. The antenna 15 therelore short-
cireuited tor DO -s1gnals.

Small end caps have been added to the dipole arms in order o improve matchinge when loaded
P . s

according to the position as explained in Section | The SAR data are not affected by this
change The overall dipale length is still according 1o the Standard

[ Power Test

After long term use with 40W radiated power, anly g shight warming of the dipole near the
feedpoint can he measured

GigaWaveTech Pte Ltd Page 16 of 20
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CALIBRATION CERTIFICATES

09/25/072

2430 WHx, Ant
Bty Flat Sectior
he: ET3DVa - SN1507, Cg
'} Peak: 26.7 mW/g

. _..u:____s.u_..z,:..
5005 00) ar 2450 MHz, IEEE1528 2450 MHz o g, = 377 p— 100 glem?

00 dB, SAR (1) 134 mW/g= 001 dB, SAR (10g) 626 mW/g+ 302 dB., {Advaneed extrapelation)
]

Schimid & Pariner Engincering AG, Zunich, Switzerland

SAR

T

| -
|

[m'W./g]

1 0F+1
4,00+
BN
T00EH)
G 00E+HD
5 O0E+D
3 O0E+)
3 0E+Q
2 O0E+D

1.ODEA(D
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CALIBRATION CERTIFICATES

Calibration Laboratory of
Schmid & Partner

Engineering AG
Teugharsstrasse 43, 3004 Furich, Swilreriand

Client b Bl e L R R

“5{"1&

Lrpatdingid

This callration statement documents wacaabity of MATE usad in the calibration procadures. and conformity of the procaduras with the ISONEC
1 TO2S inernational stendard.

All caboratons hawve been conducted n the closed [Bbaratory faclity: areronment temparature 237 +/- 2 degress Celshgs and humidibg < 755,

Calibration Equipment used (MATE arical for calibratian)

Moded Type [=% 3 ‘Cal Date (Calibrated by, Certificate Mo - Scheduled Cabbration

Power meter EPM E44188 GEL129IATS -fpe3 (METAS, No 252-0250) Agr-04

Power serrsos Edd 128, MY 41495277 2-Ape-03 (METAS, No 252-0260) Apr0d

Reterence @0 dBE Attenualor SM: 5088 (20b) F-hpe-03 (METAS Mo, 251-0340 Auor-D4

Fuke Process Calbraww Type 702 SN: 8285803 B-Sep-03 (Snred S5 Mo, E-030020) Sop-04 |
Power senmor HF B4B18A MY 410G 180 18-Sap-02 (Agier, Mo 200Z0018) In howse check: Del 03 |
RF geacraor HP BE&4C LIS3842001 TO0 A-fug-98 (SPEAG, in house check Aug-02) iy s chieci: Saag-0S i
Metwork Anatyzer HF BTS3E LIS F 0585 180t (Agiierd, Mo, 24BR1033101) I house check: Dot 03 |

This calibraion cerliScabe s ssued os an intermediate salution unl the mccreditation procaess (kased on ISCAECS 17025 Internaticnal Standard) for
Caliraton Laboratoary of Schmed & Perieer Engl ing A0 s festead.

BEO-KPO301061-A Page 1 {1}
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CALIBRATION CERTIFICATES

Sehmid & Parner Englnaaring A5 s p e a g

Zeughaussiras sa 43, 300 Lurich, Swatzarand
Phona +41 1 245 9700, Fax +&1 1 245 9779
info@speag. cormn, htp:fawespaag. com

Probe ET3DVO6

SN:1645

Manufactured: MNovember 7, 2001
Last calibration: November 20, 2002
Recalibrated: COctober 9, 2003

Calibrated for DASY Systems

(Mecte: non-compatitrke with DASY2 system!)

Page 1 of 11
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CALIBRATION CERTIFICATES
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ET3DV6 SN:1645

October 9, 2003

Conversion Factor Assessment

f = 2450 MHz, WG R22 (head) : f = 2450 MHz, WG R22 {body)
0.0 w 25.0 ‘ ‘
250 i 20.0 1
Do
_3_ 20.0 IR NN SN S (N S S SR - E oo .
3 E
E 15.0 - %
=3 H =
g i | = 10.0 -
10.0 L — '
5.0
5.0 T
: , Ry | i
0.0 - ! .-~ P S, 0.0
o 20 40 B0 Q 20 |
z[mm] Z[mm] :
—&— Analytical —Oo— Measuremets —&— Analytical —o— Measuremets .
Head 2450 MHz E= 39.2 £ 5% ©= 1.80 £ 5% mho/m

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

ConvF X 5.1 £9.5% (k=2)
ConvE Y 5.1 £9.5% (k=2)
ConvF Z 5.1 +9.5% (k=2)
Body 2450 MHz e=52.7 £+ 5%

Boundary effect:
0.97
1.91

Alpha

Depth

G= 1.25 £ 5% mho/m

Valid for fe2400-2500 MHz with Body Tissue Simulating Liquid according to OET 65 Suppl. C

ConvF X 4.7 +9.5% (k=2)
ConvF Y 4.7 +9.5% (k=2)
ConwF Z 4.7 +9.5% (k=2)

Page 10 of 11

Boundary effect:
Alpha 1.25
Depth 1.65

GigaWaveTech Pte Ltd
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