ETIDVE SN:1790 August 29, 2003

Conversion Factor Assessment

1= 2450 MHz, WG R22 (head) f= 2450 MHz, WG R22 (body)
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Head 2450 MHz E™ 30.2 + 5% 0= 1,80 £ 5% mho/m
Vsl for f=2400-2500 MHz with Head Tissue Simutating Liquid acconding to EN 50361, P1528-200%
ComnF X 4.7 +89% (k=2) Boundary affect:
CorvF ¥ 4.7 £8.9% (k=2 Alpha 1.00
ComF Z 4.7 +8.0% (k=2) Depih 1.89
Body 2450 MHz E=52.7 1 5 o= 1.895 + 5% mho/m
wuhhmamnmmmmmmﬁmummssw.c
ConvF X 4.4 +80% (k=2) Boundary effact:
ConvF ¥ 4.4 10.9% (k=2) Alpha 1.21
ComF 2 4.4 +8.9% (k=2) Daplh 1.59
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ET3DVE SN:1780

Deviation from Isotropy in HSL

Error (8,4), f = 200 MHz
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Calibration Laboratory of
Schmid & Partner -

Enginezring AG
Zeughaussirnsse 43, BIM Zurish, Swilzerlsnd

Client
[CALIBRATION CERTIFICATE 175 |
Objestis) DAES - SN:579
Calibabion proced sie(a) QA CAL-DB.v3
Calibration procedure for the data acquisition unit (DAE)
Calibration date: August 15, 2003

Concilion o the eslibrated tam | Tolerance (according to the specific calibration document)

Thig calibration skatemest documants traceability of METE wsed In the calibaation frocadures and conlormity of the procedurns with the IS0NEC
17035 intersational standasd.

All calibrations hase been conducied in the closed kaboratory fecillty: environmen! 'empartun 22 +- 2 degrees Celsius and humidity < 75%,

Caltration Equipmant used (WETE aillcal tor caliaraior)

Modsl Type . D # CalDaty  Schaduled Callbralion
Fluks Prociss Caibrate Typa 702 SN GE6803 3:5ep-01 Sep-03
Maima Funclion | Sqnatus

Caltsratad by Philipg Storchenegger Technician ?Zﬁ: (Jf
F
Appraved by: Fin Bomhalt RAD Director ?T @M

Date issued: August 15, 2003

This calibrasion cerfiicste ks lssuad &5 an iMermediate solution until the accreditajon procass (basad an ISONEC 17025 intermations Standard)
for Calibration Lsboralery of Schmid & Pariner Enginesing AG |s compleded.




DAE = SM: 579 DATE: 15.08.2003

1. Cal Lab. Incoming Inspection & Pre Test

Modification Status Note Stalus here 2 3 = = BC
Visual Inspection Note anomalies. .........ocoeeeae None

Pre Test Indication Yes/No
Probe Touch Function Yes
Probe Collision Function Yes
 Probe Touch&Collision | Function Yes

2. DC Voltage Measurement
AID - Converter Resolution nominal
High Ranga: 1LSB = 6.1uV, full range = 400 mv
Low Range: 1LSB= &1nV, full range = 4 mvV

DASY measurement parameaters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Callbration Factors X Y Z
High Range munced o digss | 404.5370401 | 404.5593911 | 4043923437
Low Range rounded to i digie 3.8686 3.9584 3.95
Connector Angle tste used | in DASY System 311
High Range Input Raeading in pV % Error
Channel X + Input 200mv 198999.6 0.00
20mY 19308.2 -0.01
Channel X - Input 20mV -199953 .02
Channel ¥ + Input 200mV 1999998 0.00
20mv 190883 -0.01
Channel Y - Input 20mv -1€993.6 -0.03
Channel Z + Input 200mVv 200000.6 0.00
20mY 199478 -0.01
Channel Z - Input 20mY -16994.3 -0.03
Low Range Input Reading in pV % Error
Channel X + Input 2mv 1939.99 0.00
0.2mv 199,66 0.17
Channel X - Input 02mv -200.21 0.11
Channel ¥ + Input 2m\ 1989.89 -0.01
0.2m\ 199.20 -0.40
Channel Y - Input 0.2m\ -201.14 0.57
Channel Z + Input 2mV 1999 .99 0.00
0.2mV 199.18 0.4
Channel Z - Input ] 0.2mVy -202 26 1.13
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DAE 3 SM: 579

3. Common mode sensitivity

DASY measurament parameters:

DATE: 15.08.2003

Auto Zero Time: 3 sec, Measuring tme: 3 sec
High/Low Rangs
in pVv Common mode High Range Low Range
Input Voltage Reading Reading
Channel X 200mv 5.15 5.17
- 200m\ -4.35 -4 88
Channel Y 200mv 8.00 8.70
- 200mV =-10.67 =-10.21
(Channel Z 200mV 8.93 B.00
- 200mV -10.74 -10.51
4. Channel separation
DASY measurement parameters:
Auto Zero Time: 3 sec, Measuring tme: 3 sec
High Range
in pv Input Voltage | Channel X Channel Y Channel £
Channel X 200m\V - 0.87 -0.39
Channel Y 200m\V 0.80 - 2.29
Channel Z 200mV -2.73 -0.30 -
5. AD-Converter Values with inputs shorted
in L5B Low Range High Range
Channel X 16102 16311
Channel ¥ 18055 16138
Channe! Z 15811 15833
6. Input Offset Measurement
DASY measuremant parameters:
Auto Zero Time: 3 sec, Mazasuring time: 3 sec
Number of measurements: 100, Low Range
Input 10MC
in pV Average min. Offset | max. Offset | Std. Deviation
Channel X 0.25 -1.75 1,20 0.43
Channel Y -1.47 217 0.46 D.35
Channel 2 -1.64 2.78 0.28 0.45
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DAE3 SN: 578 DATE: 15.08.2003

6. Input Offset Measurement (cont'd)

Input shorted

in pVv Average min. Offset | max. Offset | Std. Deviation
Channel X -0.02 -0.85 0.97 0.27
Channel Y -0.59 212 0.97 0.35
Channel Z -0.96 -2.39 0.43 0.35

7. Input Offset Current
Mominal Input circuitry offset current on all charnels: <25A

8. Input Resistance

In MOhm Calibrating Measuring
Channel X 0.2001 199.9
Channel Y 0.1999 203.3
Channel Z 0.2000 200.4

9. Low Battery Alarm Voltage

inv Alarm Lavel
Supply (+ Vee) 7.72
Supply (- Vcc) 7.55

10. Power Consumption

in mA Switched off Stand by Transmitting
Supply (+ Vec) 0.00 8.71 14.4
Supply (- Vee) -0.01 -8.03 -9.20
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Calibration Laboratory of
Schmid & Partner

Ergineering AG
Zeughmssimasse o3, 3004 Zurich, Switserlmnd

Client  Auden > Chunghwa Telecom

Gbietis) R T e e N e e

| -I_

— BT e e
Gorston e cabrasaem | Tolerarcs (acearding to the specic calibraion document)

Thés calibraton staement docurants taceability of MATE used in the callbratin pracadures and corfomity of he procedures with the ISQIEC
17025 irdermationsl standard,

Al caibrafows havs been conducted in the cesed lsboratory faciity: smieanmant tem perature 22 +- 2 degrees Celsius and humidity = T5%.,

Cafibeation Equipment used {METE critcal for calmsion)

Mode! Type o# Cal Dade (Calkrated by, Corificats No.) Scheduled Calbration
RF generator RAS SML-03 100698 27-Mar-2002 (RAS, No. 20-92385) In house check: Mar-05
Pawer sanssr HP 84814 MY41032317 18-0c4-02 (Agient, Ny 20021018) Oct04
Power sarser HP 84814 US37292783 38-0ct-02 (METAS, Ho. 252-0236) Octd3
Pawer mate: EPM E442 GEIT430704 30-0c-02 (METAS, Mo, 252-0236) 0ct03
Natwark Analyzer P BTE3E US37390585 18-0ct-01 (Aglent, Mo, 24BR1033101) In house eheck: Oct 03

Hlama Funcion
e
e

Drals isswed: Suguest 28, 2003

This calibration cerficate s msusd &5 &n intarmediale soluon undl e sccrediaiion process (based on FBOVEC 17029 Intemations Stendard) for
Calibmtion Labaratary of Schmid & Parfner Exginesing AG s completed,
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DASY
Dipole Validation Kit
Type: D2450V2
Serial: 737

Manufactured:  August 26, 2003
Calibrated:  August 27, 2003



1. Mensurement Conditions

The measurements were performed in the flat section of the SAM twin phantom filled with head
simulating solution cf the following electrical parameiers at 24350 MHz:

Relative Dielectricity 38.2 £ 5%
Conductivity .89 mho/m £ 5%

The DASY4 System with a dosimetric E-field probe ES3DV2 (SN:3013, Conversion factor 4.8 at 2450
MHz) was used for th: measurements,

The dipole was mounted on the small tripod s that the dipole feedpoint was positioned below the
center markmg of the flat phantom section and the dipole was oriented parallel o the body axis {the
lorg sice of the phantom), The standard measunng distance was 10mm from dipole center to the
solution surface. Lossless spacer was used during measarements for accurate distance positioning,

The coerse grid with & 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 resulis are normalized to 1W input

power,

25 SAR Messurement with DASY4 System

Standard SAR-measurements were performed according to the measurement conditions described in
section 1. The results [see Sgure supplied) have been normalized to a dipole input power of IW
{forward power). The resulting averaged SAR-values measured with the dosimetric probe ESIDV2

SMN:3013 and applying the advanced extrapolation are:
averiged over | e’ (1 g) of issue: 552 mW/g = 16.8 % ﬂ;=1}’
avereged over 10 em’ (10 g) of tissue: 24.8 mWig = 16.2 % (k=2)'

" walidation uncertainty



3. Dipcle Impedance and Return Loss

The impedance was measured &t the SMA-connector with a network analyzer and numencally -
transformed to the dipole feedpoint. The transformation parameters from the SMA-connector to the
dipole feedpoint are:

Electrical celay: 1.162 ns  {one direction)
Transmission factor: 0.983 (voltage trensmission, one direction)

The dipole was positioned at the flat phantom sections according to section 1 and the distance spacer
was in place during impedance measurements

Feedpoint impedance at 2450 MHz: Re{Z} = 525N
Im{Z}=540
Retun Loss at 2450 MHz ' -248dB

4. Measnrement Conditions

The measurements were performed in the flat section of the SAM twin phantom filled with body
simulating solution of the following electrical parametsrs al 2450 MHz:

Relative Dhelectricity 50.8 + 5%
Concuctivity 203 mho/m £ 5%

The DASY4 System with a dosimetric E-field probe EE3DV2 (SN:3013, Conversion factor 4.2 at 2450
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 saction and the dipole wes oriented parallel to the body axis (the
long side of the phantom). The standard measuring distance was |0mm 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 15mm was aligned with the dipole. The 7x7x7 fine cube was
chosen for cube integratior.

The dipole input power (forward power) was 250mW +£3 % The results are normalized to 1W input
poOwer,



3 SAR Measurement with DASY4 Svstem

Standard SAR-measuements 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 ESIDV2

Sh:3013 and applying the advanced extrapolation are:
averaged over 1 em” (1 g) of tissue: 55.2 mW/g £ 16.8 % (k=2)"
averaged over 10 cm’ (10 g) of tissue: 254 mW/ig £ 162 % (k=21
. Dipole Impedance and Return Loss

The dipole was positioned at the flat phantom sections according to section 4 and the distance spacer
was in place during impedance measurements.

Feedpoint impedance at 2450 MHEz: RefZ]} = 4850
Im {Z} = 6.1 0
Retun Less at 2450 MHz -23.9 dik
I. _ 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 ‘o a damage of the dipole.

8. Design

The dipole 15 made of standard seminigid coaxial cable. The center conductor of the feeding line is
directly conrected 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 1o improve matching when loaded
according to the position as explained in Sections land 4. The SAR data are not affected by this change.
The overall dipole length 15 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 reasured.

? validation uRCeTLainty
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DateTime: 08/27/03 12;18:06

Test Laboratory: SPEAG, Zurich, Switzerland
File Name: SN737_SN3013_HSL2450_270803. dad

DUT: Dipole 2450 MHz; Type: D2450%2; Serial: D2450V2 - SN737
Program: Dipole Calibration

Communicaton System: CW-2450, Frequency: 2450 MHz;Duty Cyele: 1:1
Medium: HSL 2450 MHz (5 = 1.89 mho/m, & = 38.19, 5 = 1000 kg/m")

Phantom section: Flat Section
Measuremen' Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

+ Probe: ES3DV2 - SN3013; ConvFi4.8, 4.8, 4.8): Calibrated: 1/19/2003

« Sensor-Surface; 4mm (Mecharical Surface Detection)

» Elzctronics: DAE3 - SN411: Calibrated: 1/16/2003

» Phantom: SAM with CRP - TP100€; Type: SAM 4.0; Serial: TP: 1006

» Measurement 5W: DASYL, V4.1 Build 47, Postprocessing SW:; SEMCAD, V1.6 Build 115

Pin =150 mW; d = 10l mm/Area Scan (81x81x1): Messurement grid: dx=15mm, dy=15mm
Reference Value = 90,7 Vim

Power Dnft = -0.07 dB

Maximum value of SAR = 15.2 mW/g

{’i]iz;; 150 mW; d = 10 mm/Zoom Scan (7x7x7)/Cube D: Measurement grid: dx=Smm, dy=5mm,
=5mm

Peak SAR (extrapolated) = 29.6 W/kg

SAR(] g) = 13.8 nW/g, SAR(10 g) =62 mWig

Reference Value = 90.7 Vim

Power Drift = -0.07 dB

Maximumn value of SAR = (5.1 mW/g

dB
1]

-8

16

24

-40

0 dB =15 ImWig
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Page 1 of 1
Date/Time: 0B/27/03 16:51:01

Test Laboratory: SPEAG, Zurich, Switzerland
File Name: SN737_SN3013_M2450_270803.dad

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN737
Program: Dipole Calibration

Communication System: C'W-2450; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium: Muscle 2450 MHz (o = 2.03 mho/m, £, = 50.75, p = 1000 k;g,l'mj}

Phantom section: Flat Section
Measurement Standard: DASY4 (High Pracision Assessment)

DASY4 Configuration

Probe: ES3DV2 - SN3013, ConvF(4.2, 4.2, 4.2); Calibrated: 1/19/2003

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 - SN411; Calibrated: 1/16:2003

Phantom: SAM with CRP - TP1006; Type: SAM 4.0; Serial: TP 1006

Mezaswement SW: DASY4, V4.1 Build 47; Postprocessing SW: SEMCAD, V1.6 Build 115

Pin =250 mW; d = 10 mmvArea Scan (§1x81x1): Measurement grid dx=15mm, dv=15mm
Reference Value = 90.4 V/m

Power Drift = -0.03 dB

Maximum value of SAR = 15.7 mW/g

Pin = 150 mW; d = 10 mm/Zoom Sean (7x7x7)/Cube }: Maasurement grid: dx=5mm, dy=5mm,
dz=3mm

Peak SAR {extrapolated) =27.3 Wike

SAR(] g) = 15.8 mW/g;, SAR{IC g) = 6.36 mW/g

Reference Value =90.4 Vim

Power Dnift = -0.03 dB

Maximum value of SAR = 15.TmW/g

dB
o

-40

0dB =15TmW/g
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