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Appendix C — Dipole Calibration

Schmid & Partner
Engineering AG

Taighswsvirasns 43, 01004 Furick, Switzarland, Phase +41 1 245 97 DO, Fam &1 1 245 97 79

DASY

Dipole Validation Kit

Type: D2450V2
Serial: 712

Manufactured:  July 5, 2002
Calibrated: July 15, 2002
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| M Candil

The measuremenis were performed in the fla section of the mew SAM twin phantam filled
with hiesd simulating solaton of the following electrical parameters at 2450 MHz:

Rzlative permitivity 383 £ 3%
Conductivily 180 mhoim £ 109

The DASY 3 System {Sallwane version 3. 1d) with a dosmetric E-field probs ETIDWE
(SN 1507, comversson Factor 5.0 at 2450 BHz) was used for the measurements.

The dipods feedpodnl was positioned below the center marking and ariented parallel pa the
bady axis i loag stde of the plantom). The standsnd measuring distance was Jhnm from
dipole center to the solution surlace. The included distance hobder was used duming

ks urements for aceurate distlance posiboning

The coarse grid with a grid spacing of 20emen was aligned with the dipole. The 525x7 line cube
wiis chosen for cube inbegration. Probe isolsapy errors were cancelbad by measuring the SAR
with normal and #0* tarmed probe orientstions and averaging.

The dipods input pawer | forward power) was 250mW £ 3 %. The resualts are nomalized to
1% input power.

Ll. SAR Measurement wi 3 i}

Slandard SAF-measunements wene performed according to the measurement condstions
dezcribed in gection 1. The results (see figure supnlsed) have been normalized to a dipole input
power of 1'W (forwand power). The resulting averaged SAR-values measured with the
dosametric probe ETIDVE 581507 and applying the worsd-case extrapolation ane:

averaged over | em’ {1 g) of tssue: SH.0 mWig

aweraged ovar 10 em® {140 gl ol besue: Lhh mWYig

1.1 SAR Measurement with DASYY Svstem

Sundard SAR-measarements wens performed according 1o the measurement condibions
described in setion 1. Ths nesults (se2 ligene supplied) kave been narmalized to a dipale input
power of 1W (forewand power). The resalting averaged SAR-values measured with the

dosimseiric probe ETIDVE SH: 1307 and applying the advansesd extmapolation ane:

averaged over | em’ {1 ) of tssue: 54.8 mW¥ig

averaged over 10 emr’ {10 g) of tissue: 154 mWig
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S DNipode impedance and return loss

The impedansce wis measuned al the ShA-commector with a network analyzer and rumeTically
transfiormed to the dipods feedpoim. The ransformaton parameters Fram the ShlA-conmector

to the dipale feedpoint ane

Electrical delay: 1155 o8 [ome direction)
Trarsmission factor; IEE ] (waltipe Iransnission, one direction)

The dipole was positbomed st the flal phanom secisons accardimg to section | and the distance
holder was in phace during impedance measuremenis.

Feedpoint impedanee at 2430 MHe: Rejf} = 51216
Im {£} = LT
Return Loss at 2450 MHz - 30,7 dB
4 Messurement Conditiens

The measurements wene performed in the flag section of the new SAM twin phantonm (lked
with bady simalating solution of the fallowing electrical parameters ot 2430 MHz:

Relalive permitivity 51.7 t 5%
Conductivity 201 mbo'm  + 10%

The DASYS Swstem (Software version 3. 1d) with a dostmetric E-field probe ETI0WEA
(51307, conversion facbor 4.5 al 2450 MHz) was used For the measurements.

The dipole feedpoint was positioned below the center marking and ariented parallel to the
bidy axis (the long side of the phamioem). The standasd measuring destancs was 0mm from
dipale cemer to the solution surfecs. The included distascs holder was used dunmg
measaremenis for necurate distance posstioning.

The coarse grid with & grid specing of 20mm was aligned with the depode. The 5x5x7 fine cube
was chosen for cubs indegration. Probe isotropy ermors wene cancelled by measuring the SAR
with marmal and %0 jurmed probe poeniabions and avernging.

The dipsale inpul power {farvand power) was 250mW £ 3 % The resulis are npemalized 1o

I'W input power.
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a1, 1] i

Standard SAR-measuremenis were perfomned according 1o ibe measurement conditions
describad in section 4. The results (s fipare supplied) kave been sormalized 1o 2 dipole npuat
pawwer of 1'W (forward power). The resalting averaped SAR-values measured with the
dasimetric probe ETIDVE SN LS0T and applying the worst-case exirapelan are:

averaged over | em’ {1 g) of tissue: 576 mWig
averaged over 10 em” {10 g) of tissus: 2.8 mWig

5.1  SAR Measw wi

dtandard 5ARK-measaremems were performed according so the mersurement condimons
described in section 4. The results (see figure supplizd) have been normalized w a dipole mpe
power of 1'W (forward power). The resulting averagsd SAR-values measaned with the
dosimetric probe ETIDVE SN:1507 and applying the sdvanced extrapolation are:

averaged over 1 cm’ (1 g} of tissoe: 520 mWig
aweraged over 10 em? {14 g} af tissue: 50 r.“".‘g
[N Flundling

Dhar sl apply exeessive fonce 1o the dipale arms, hecause they might hend Bending of the
dipele arms siresses the saldened connections near the feedpoint lesding to 5 damage of the
dipale.

. Desi

The dipole is made of stardard semirigd coaxinl cable, The center conducsor of the feeding
line is directly cormecied 1o the second arm of the dipole, The antenn is therefore shor-
circuited for DiC-siprals.

Smeaall end caps bave been added 1o the dipale arms in order fo improve masching when lasded

aceording 1o ik position as explamed in Section 1, The SAR data are not affected by this
chamgs. The overall dipale length s sull according to the Standard

B Power Test

After lomg term use with 40% radssted power, only a slight warming of the dipole near the
feedpoint can be measured
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Cubes (31 Pmlc 247 mWig s 002 d8, SAR (1g): 130 mivig & 002 di, SAR {10 824wy = 000 48, (Advanoed meirapolnio)

Pentration dapth: T8 {77, 8.1] [iwen]

Prabe ETIDVE - SN1307, ComdR{4.50,4 504,500 @ 2450 MEHe, IEEEIST 2450 MEE & = I0] shatmn e, = 51.7 p = | 0D glen!
Powerdridl; 001 dR

SAM Msmiom, Pl Sectiog, Grad Spscieg: T = 2000, Dy = 200, De= 10,0

Validation Dipole D2450V2 SN712, d = 10 mm

Freguency 2450 MHE Smenna npol Powes: 250 [mi]

(R L 1

Sohmid & Paringr Eagmeeriag A0, Furizh, Switeerand
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Auden Techno. Corp. RF Testing Lab
NO. 19, LANE 772 HO-PING ROAD, PA-TE CITY,
TAO-YUAN HSIEN, TAIWAN, R. O. C.

Test Report No SAR-00589

Mar. 25, 2003

Appendix D — Probe Calibration

Schmid & Partner
Engineering AG

Ieughasmstrases 43, 0004 Turich, Switaariand, Phone +d41 1 345 97 00, Fax =49 1 745 57 79

Type:

Serial Number;

Place of Calibration:

Daie of Calibratiom:

Calibration Interval:

Swaizerinnd have heen agiplisd

Calibrated by

Approved by

Calibration Certificate

Dosimetric E<Fiekd Probe

ETaDVa

1531

Lurich

August 27, 2002

12 months

Schmid & Pariner Engineering AG hereby cemtifies, that this devies has been caldbeated an
the daie indicated sbove. The calibration was performed in accordames with specifications
and procedures of Schmid & Pamner Enpimesning AG,

Wherever applicobds, the standands ussd i the calibration procsss are rraceabds 1o
imermaticnal simndands. [n all csher cases the smrdands of the Laborasory for EMF and
Micrvwave Elecironics af the Swiss Fedeml| Instituie of Techrology (ETH) in Lurich,

10 Vekés)

ficlig
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Schmid & Partner
Engineering AG

Zoughpuuntressa 43, 5004 Furich, Swerirarland, Telephani +281 1 245 87 00, Fas +47 1 745 97 79

Probe ET3DV6

SN:1531

Manufactured: July 15, 2000
Last calibration: September 24, 2001
Recalibrated: August 27, 2002
Calibrated for System DASY3
Page 1 of 10
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Auden Techno. Corp. RF Testing Lab
NO. 19, LANE 772 HO-PING ROAD, PA-TE CITY,
TAO-YUAN HSIEN, TAIWAN, R. O. C.

Test Report No SAR-00589

Test Dates

Mar. 25, 2003

ETIDVE 3M:1531

August 27, 2002

DASY3 - Parameters of Probe: ET3DVE SN:1531

Sensitivily in Free Space
MormX 1.43 pVitvim)®
Norm¥ 1.47 pNIVIm)
MormZ 1.51 pvinvim)®

Sensitivity in Tissua Simulating Liquid

Dioda Compression
DCP X a7 mv
DCP Y ar mv
DCP Z 87 mv

Head 00 WHz = 4151 5% a = 0,597 & 5% smhalm
Haad B35 WHE = 4151 5% a= 0,90 & 5% sahabm
CormF X 8.3 =95% k=2) Boundary effect
CormF ¥ 6.3 =898% k=2) Algha 0.38
CoruF 2 8.3 295% k=2) Dupih 257
Huaxl 1800 WHz = 0001 5% a= 140 & 5% mhaim
Heaael 1800 WHE = 000 % 5% a = 1,40 & 5% mbalm
CornF X 5.3 29.5% (=2 Boundary sfact
CornfF f 5.3 29.5% (w=2) Alpha 0.57
CornE X 5.3 19.5% (w=2) Depth 23T
Boundary Effect
Head 800 MHz Typioal SAR gradient B % per mm
Proba Tip to Bourdary 1 mm 2 mm
AR, [W]  Wilthouwt Comadion Algonthm 104 5.9
SAR, [W]  Wilth Cormaction Alganithm 0.4 0.8
Head 1800 MHz Typioal SAR gradient: 10 % per mm
Prabe Tip o Boundary 1 mm 2 mm
GAR, [W]  Wilhewd Comasion Algortm 124 8.0
SAR,, [%]  Wilh Cormaction Algorithm 0.1 0.3
Sensar Offset
Probe Tip %0 Sensor Certar Fi A
Optical Surface Detection 1.3+£0.2 mem

Page 2 of 10
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ET3DVE SN:1531 August IT, 2002

Receiving Pattern (¢), 6 = 0°

=30 MHz, TEM cell ifi110 =100 MHz. TEM call ifi110

—&—% —W—F —8=F =0=Tat| —&—K —8—Y ~—8=F =0=Ty

— —_— = L | S I

‘ F=300 MHz, TEM cell 110 = 200 MHz, TEM call fi110

K =¥ =i —O—Tel | =) ==Y —8—F —O—To
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ETIDWE SN:1811 August I7, 2002

f= 1500 MHz, WG R22 f= 2500 MMz, W& R22

——130 MHz
== 100 M-z
| —ai— 300 Wi
| —— 00 M
oao LI LELEERLTET AT LR ET RPN P ETITR ] |m—tn0om
ano HH-HHHHAHHHAREHEREEEEEE TR eaStomt
SBD .I Ll L g 1.l - L Lt L LRl L1 b el
Apn 118111831 FS TRyl APl BRIl
@ 6 120 i v L 1] 0 =0
[
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Auden Techno. Corp. RF Testing Lab

NO. 19, LANE 772 HO-PING ROAD, PA-TE CITY,

TAO-YUAN HSIEN, TAIWAN, R. O. C.

Test Report No SAR-00589

Test Dates

Mar. 25, 2003

ETIDVE SN:15M
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ETIDWE SM:183 August 27, 2002
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ETIDVE 5H:15M August IT, 2002

Conversion Factor Assessment

= §00 MHz, WG RE (head) = 1800 MHz, WG R2Z (head)

= Arabdieal 0 e PR

Huaietl 000 MHz u= 4151 5% 1= 097 & 5% mihodm
Cornd X B3 + 95N h=Z) Beurdany allec
Comd® ¥ B3 =0.5% k=2) Alpha 0.34
Comd & 6.3 :595% k=7 Dagpin 2.5
Head 1000 Mtz = 2004 8% o = 140 4 8% mhodm
CanmF X 5.3 &95% (=2} Berundary effect:
CanvF ¥ 5.3 29.5% (=) Aophia 0.E7T
CanvwF 2 8.3 £9.5% (k=2) Depit 2.37
Paga 7ol 10
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ETIDVE EN:1531 Avigust 27, 2002

Conversion Factor Assessment

f= 200 MHz, WG RS (body] f=1800 MHz, Wa R22 (bady]

o180 i i 4,00

v

080 -

=
-— D” 4

o040 -

030

030

o

{00 -

—g—Anpipicl —0— Mepmaemess —a—Arabpinal | —— WEpEwETEs

Body 800 MMz e, = B0 4 5% o= .05 4 5% mhoim
CamF X B.1 =085% k=2 Boundary affect
CanyF Y B4 2054 =3 Alpha 0.42
ConvF 2 6.1 28 5% =2} Diepih 246
Bady 1800 MMz ¢, = 5331 6% o= 1.53 4 5% mhodm
ConvF X 8.1 29.5% (=3} Boundany affect:
ComnyF ¥ 5.1 29.5%(k=2) Ajpha .66
ComF 2 5.1 29.58% (k=2} Dapth 218
Fage 8ol 10
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ET3DVE SM:1531 August 27, 2002

Conversion Factor Assessment

f= 2450 MHz, WG R22 (head) = 2450 MHz, WG R22 [body)
4 5 4.0
400 250 .
450 P
£ 300 | -
- = 253
L R e
| .00 |
Zon
B E 1.50

1.00
030

nioo 4

244 Head MHz = 392 £ 5% a = 1,80 & 5% mbaim
CormF X 4B +B5% (k=2) Boundary efact
CormsF ¥ 4.9 1895 (k=2 Alpha 1.00
Comf Z 4.8 +B.5% (k=2 Owpih 1.70
2450 By MHz = BLT & 5% &= 1,84 & #% mhalm
CorF X 4.8 B9 (k=] Boundary sfiact
Corrf Y 4.5 & 08% (k=2) Algha 1.00
CommF I 4.5 +B5% (k=3 Depth 1.66
Faga 8 of 10
©2003 Auden Techno. Corp. RF Testing Lab Page 56 of 67
This report shall not be reproduced except in full, without the written approval of Auden. Rev.02

This document may be altered or revised by Auden Techno. Corp. RF Testing Lab. personnel only, and shall be noted in the
revision section of the document




Auden Techno. Corp. RF Testing Lab Test Report No  SAR-00589
NO. 19, LANE 772 HO-PING ROAD, PA-TE CITY, Test Dates Mar. 25, 2003
TAO-YUAN HSIEN, TAIWAN, R. O. C.

ETIDWVE SM:1531 August 27, 2002

Deviation from Isotropy in HSL

Error (0,4), [ = 800 MHz

Error [dE]

BV 000 00 W -0B0-DED W0 60040 @-DAD-020 B0 300 00
903828 @EOID-040 0943388 DOS0OED B0 H-100

L _— —

Fage 10al 10
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Schmid & Partner
Engineering AG

Taughsysrasss 43, 0004 Twrioh, Pelveariand, Phans +89 1 245 97 00, Fas =41 1 243 %7 T#

IMPORTANT NOTICE
USAGE OF PROBES IN ORGANIC SOLVENTS

Dieghylens Gycol Monobuthy Bther (ihe hasis for HS1. | 80 and M 300 |iquads), as mony other
arganic splvents, is & very effective softener for symibetic materinls. These solvents con calse
irepamble damage io certain SPEAG products. sxeept those which ore explacily declarsd ns
camplinn: with coganic solvenis,

Compatihle Frobes:
- ET3DVG

- ETADVER
-B31DvZ
-ERiDYA

- HiDVa

Important Mote for ET3DVE Probes;

& ETADVE probes shall nol be exposed fo solvents longer than necessary
for the messurements and shall be cleaned daily after use with warm water
and stored dry.

Schmid & Partner
Engineoring AG

Eragbaamnnias 45, CHEd Tariah
Tul +&1 ] BEN E7 @0, Pem dA0 ¥ 340 ¥7 7Y

Schenid & Partner Engineering AG
-
-
Techndcnl Move (106,151 Iune 2002
©2003 Auden Techno. Corp. RF Testing Lab Page 58 of 67
This report shall not be reproduced except in full, without the written approval of Auden. Rev.02

This document may be altered or revised by Auden Techno. Corp. RF Testing Lab. personnel only, and shall be noted in the
revision section of the document



Auden Techno. Corp. RF Testing Lab Test Report No SAR-00589
NO. 19, LANE 772 HO-PING ROAD, PA-TE CITY, Test Dates Mar. 25, 2003
TAO-YUAN HSIEN, TAIWAN, R. O. C.

Appendix E — Data Acquisition Electronic (DAE) Calibration

Schmid & Partner
Engineering AG

DASY - DOSIMETRIC ASSESSMENT SYSTEM

CALIBRATION REPORT

DATA ACQUISITION ELECTRONICS

MODEL: | DAEI V1

SERIAL NUMBER: | 383

This Data Acguisiion Unit wae callbrated and tested using 8 FLUKE T2 Procass
Callbrator, Celraton and verification were perdformed at an amblent tamparabure
of 23+ 5 *C and a relative humidity of < TO%

Messurements ware parformed using the stendard DASY softwana for convariing
binary values, offsat campaneation and nalss filkaring. Software sattings ara
indiceted in the repors.

Results from his calibrabon relabe anly o the unil calbratad.

Callbrated by: | Storchensgge

Callbration Date: | 18,12, 2002

DASY Software Version: DASYI Vi,1c |

Dee3Ric
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1. DG Voltage Measurement
D& - Cormvarter Values from DAE
High Ranga:  1LEB= B&.1pV, full Fangpe = 400 mv
Low Ranga: LS8 = &inV, full range = 4 mv
Sofrware Set-up: Calbration time: 3 sac  Measuring time: 3 sec
Satup X b F
| High Range 4040746844 404,3300578 | 404 1879964
Low Ranga 397137 3.94142 3.05498
Connector Position ik
High Range Iput Reading in p¥ % Errar
Channel X+ Input 200m 19499986 00
20m\ 189495,32 -0.02
Channel ¥ - Input 20m\ ~18883.T9 -0.03
Channel ¥+ Input 200m 159990.5 ik
20m\ 19993.34 -0.03
Channel ¥ - Input 20mv -1 066 02 -0.03
Channal £ + Input 200mi 200000 XL
20m\ 10864 5 -0.03
Channal £ - Input 20m\f -20003.01 oo
Low Range Inpait Roading in uv % Error
Channel X+ Input 2miy 2000.035 0.0a
0.2m 200,366 0.18
Channal ¥ - Input 0.2m\y «200.378 0.18
Channel ¥+ Input 2m 2000.02 0.00
0.2m 198,114 44
Channel ¥ = Input 0.2 -200.753 0.3a
Channel £  + Input 2m 2000.02 0.0
0.2mv 168202 -0.40
Channal £ - Inpast J 0.2 -201.2 il
s de
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2, Common mode sensitivity

Software Set-up ‘
Calibrafion frme: 3 sec, Measuring time: 3 sec
HighiLow Rangs

I Common mode High Range Low Range
Input Voltage Reading Reading

Channel X 200 11.5185 10.6443

- 200y <B.45899 =10.7877
Channal ¥ 200m B.E208 004838

- 200my -10.7208 -10.4891
Channel 7 200m 2.57815 2.58048

- 200my -3.B3723 -5.33244

3. Channel separation

Softwara Set-up

Calipration fime: 3 sec, Measwring fime: 3 sBc

High Rangse
inpY Input Voltage | Channel X Channel ¥ Channel £
Channal X 200 - 3.87E84 -0.248448
Channel ¥ 200’y 0, 754443 = 5.51548
Channel Z 200y -1 1663 0548042

4, AD-Converter Values with inputs shorted

in L5B Low Range High Range
Channel X 16663 168112
Channel ¥ 16053 16005
Channel £ 17080 16464
D30
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5. Input Offset Measurement

Measured after 15 min warrm-ug lime of the Data Acgulsiion Elecironic.
Ewery Measurarment is preceded by a calibralion cycle.

Software set-up:

Caloration tima: dsec

bdisasuring time: dsec

Mumber of measuraments: 100, Low Range
Inpurt 1 08L3
inpW Average min, Offset man. Offset | Sid. Deviation
Channel X
Chanmel ¥
Channel Z

Q.83 =063 2.29 0.3

-1.70 =387 <050 0.32
-0.63 -2.32 0.23 0340

Input shortad
in Jnf Average min, Offset max. Offzet | Sid. Deviation
Channel X
Channel ¥
Channel £

0.13 (.34 0.56 0.16
075 =1.249 0,24 0.18
-0 -1.66 -0.48 018

6. Input Offset Current

i FA

Channel X
Channel Y
Channel 2

Input Offset Current
=25
o 25
=25

7. Input Resistance

Calibrating Measuring
Channal X 200 kit

200 ML2
200 ML
200 baf]

Channel ¥ 200 kL)
Channel £ 200 K0
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8. Low Baftery Alarm Voltage

in W Alarm Leval
Supply [+ Vee) T3EW
Supply (- Veor) 72V

9. Power Consumption

in mA Switched off | Standby | Transmitting
Supply [+ Vec) 0.000 5.29 138
Supply (- Voo 0,011 7.58 KT

10. Functional test

Touch asyme pulse 1

Touch async pulse 2

Touch status bit 1

Touch status bit 2

Remaote power off

Remote analog Power control

B8 REE

Modification Status B-C

{1 J2 e oy pr—
Date: . sannrs Signature: ... A N i
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Appendix F — Photographs of Auxiliary Equipment

B —— |
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