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DECLARATION OF COMPLIANCE: SAR EVALUATION

Rule Parti{s): FCC §2.1093 & IEEE 1528
Test Procedure(s): FOC QOET Bulletin 65 Supplenent C & IEEE 1528
Device Type: WiFi Cordless Phone
FOCC 1T EW TRO-S4E -k
Ml ol Lo DRSS (B2, 11h'g)
TX Frequency Range: 2412 2462MHz
Mlax, Conducied Power Tested: UH mw

Amtenna Type(s)

Internal Anicana

Body-Worn Accessories:

MNone

0S8 mwiz (B0 116 mode, Head)s

0.238mw/= (302.11h mode, Body-Worn)

0,991 mw/g (S02,11g mode, Head),  0.218mw/g (802,112 mode, Body-Worn)

BACL Corp. declures ander i3 sole mesponsibility that thas wireless poriable dovice has bom determmed 4 be im0 compliance for
lacalvesd specific absarpiion mie (SAR) for snconimalled exposare mnd geneml population expesmne limits specifiod m FOC OGET
Bulletin 65 Supploment © and has been lested in secordance wath the measarement procedares specilied in AMET IEEE C95 5. 2002
& IEEE 1315

Al iseunements reportad heran were pertormal under my supervisiom and believed 1o be accorate 1o the best of my knowledge. [
{urther attes for the comploteness of these messurements and vouch for the gualifications amy and all personmel performing such
Fncasl remenis

The resultz and stalements contained in this report periain only §o the devicals) evaluaied.

fslgnaiure

Honis

Erc Hong

Bay Arca Compliance Laboratory Corp{BACL)

1274 Anvilwood Avenue
Sunnmyvale, CADHOES, USA
Tel: (408)-T32-2162

Fax: (408 )-732-9104
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REFERENCE, STANDARDS, AND GUILDELINES

FOC:

The Beport and Order requines moutine SAR evalustion prior o equipment suthommation of porable tansmitter
devices, including ponable wlephones. For consumer products, the applicabbe limit is 1.6 mw/g as recommended
by the ANSIIEEE standard C95.1-1992 [0] for an uncomrolled environment {Paragraph 65). According to the
Supplement C of OET Bulletin 65 “Evaluating Complhiance with FOC Guide-lines for Human Exposure to Radio
frequency Electromagnenic Fields", released on Jun 2%, 2061 by the FOC, the device should be evaluated ai
maximum oulpul power (radited from the antenna) under “worst-case” condiions for normal or mtended use,
ingorparating normal anienna operating positions, device peak performance Treqeencies and  positions Tor
maximum BF cncrgy coupling.

This report desenibes the methodelogy and resulte of experiments performed on wareless data ternunal. The
objective was to determine if there is RF radiation and if radiation is found, what is the extent of radiation
with respect o safioiy limits, SAR (Specific Absorption Rate) is the measure of RF exposure detormined by
the amount of BF energy absorbed by human body (or its parts) — (o determing how the RF encrgy couples to
the body or head which is a primary health concern for body worn devices. The limit below which the
exposure to KF 15 considered safe by regulniory bodies i Morth America s 1.6 mw/g average over | grom of
LSS1E MIAsS,

L

The order requires routine SAR evaluation prior to equipment authorization of portable transmatier devices,
incleding ponable ielephones. For consumer products, the applicable limit is 2 mw/g as recommended by ihe
EME03600 for an uncontrolled environment. According o the Standard. the dewvice should be evaluated ng
maximum output power {adioted from the antenna) under “worst-case” conditions for nommal or intended wse,
iNGOfporling  mormal anicnia operating positions, device peak performance Trequencics and positions for
maximum EF encrgy coupling.

This report descnibes the methodology and results of experiments performed on wireless dato termunal. The
objective was to detenmine if there 15 BF radiation and of radiation is found, what 15 the extent of radiation
with respoet to saficry limits. SAR (Specific Absorption Kate) is the measurc of RF cxposure detcrminged by
the amount of BF energy absorbed by human body (or its panis) — 1o determing how the RF energy couples o
the body or head which = a prmary health consern for bady worn devices. The lint below which the
exposure to BF 15 considered safe by regulatory bodies in Europe 15 2 mw/eg average over 10 gram of tissuc
mass,

The test confignrmiions were Laid out on a specially designed et Tixture w0 ensure the reproducibiliy of
measurements, Each conliguration was scanncd for SAR. Analvsis of cach scan was cammied out (o characicnze the

above effects in the device,

There was no SAR of any concem measured on the device for any of the investigaied configuriions.
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SAR Limits
PO Lawis (g
SAR (W kel
Uncomtrolled Exposure Controlled Exposure
Enviromment) Environment)
Spatial Average i
{averaged over the whale bodyv) VIR "4
Spatial Penk | & 80
{averaged over any | g of Hissue) ' '
Spatial Peak
(hamdsfanstsTeelankles 4.0 00
averaged over 10 g
Evrepe Limgi (il
SAR (Wikg)
EXPOSURE LIMITS {General Population | (Decupational /
Uneontrolled Exposure Controlled Exposure
Enviromment) Environment)
Spatial Averuge
{overnged over the whaole body) W i
Spatial Peak 20 10
[averaged over amy | g of tssue) -
Spatial Peak
(hamclshnst=Tea mmkles 4.1 LT
pvernged over 104

PopulationUncontrolled Ervironments are defined as locations where there is the exposure of individual who
have no knowledge or contral of their exposure.

Ocoupatiomal Controlled Envirgmmenis are defined as locations where there is exposure thal may be incurred by
people who arc awar: of the potential for cxposun (i.c. 05 a result of employment or occupation).

(rencral PopulationUnconirelled covironments Spatial Peak limit 16 wike (FOCY & 2 wikeg (Europe) applicd to
the EUT.
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EUT DESCRIPTION

The Frech Telecommisicarion Canada Lid. product, FCC ID: EWR0-3005-00 or the "EUT" as referred 10 in this
report is a WiFl Cordless phone, The svstem will consist of a maximom of 16 Porable Pars (PP - Le. handseis)
and a single Fixed Par (FP- 1e. base stotion). It will use 2400 10 2483 5MHz 15M bands. Eoch of the handseis

will have a radio iransceiver
Approximately measurement for the handset ume 170 mm Lox 100 W =% 2 10 mmH

WhiF1 Cordless Phone Channel Plan

Channel # Frequency (MHz)
| 2412
d 2417
3 2422
q 2477
5 2432
13 2437
7 2442
B 2447
E 2452
10 2457
11 2462

® The tewd data gathered are firom produerior sample. serial sumber; (K, provided e the manufaeiurer
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DESCRIPTION OF TEST SYSTEM

These measurements were performed with the automaled near-Deld scamming system DASY S from Schand &
Pariner Engincering AG {SPEAG) which is the fourth gencration of  the svsicm shown in the figure hercimaficr:

Tl system is based on a high precision robot (working range greater than 0 %m}, which positicns the probes with
a positional mepeatability of better than =002mm. Special E- and H-field probes hove been developed for
measurements close w matenal discontinuity, the sensors of which are directly koaded with a Schonky diode and
connecied via highly resistive lines o the dala acguisition unil.

The 5AR measurements wene conductod with the dosimeine probe ET3DVE SW: 1604 {manufaciored by SPEAG),
designed in the classical inangular configuraiion and optimized for dosimeinc evaluation. The probe has been
cilibrated sccording to the procedurn: with accuracy of better than £10%. The sphencal isotropy was evaluated
withi the procedun: and found 1o be bener than 20,2546

BACL Feps LOGIES ] -S4 Repo Ex I3 Sak Evalwation
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The phantom used was the Genenc Twin Phantom™. The car wos simulnied as a spacer of 4 mm thickness between
the earpiece of the phone and the Gssue simulating hguid, The Tissoe simuolation lguid wsed for each st s an
according with the FOU QETAS sypplement C as lisied babow,

Ingredicns Frequency {bdHz)

i b wiighr) a5l K35 415 10 24500
Tisaue Type Head Haody Head | Hody Hizad Haody Hezad Houdy Head | Body
Wisler a0 | Al [ 4145 | 514 4105 00 5449 4014 627 LE:
Halt {Muosl) 3,95 1.449 1.45 14 1.35 0,76 (18 05 05 QRS
Suigar 32 [ 46TR | 560 431 3035 41,7 (1.0} 50 0n i
HEC .98 0.52 1.0 1.0 1.0 1.21 0.0 1.0 0 0.0
Bactericide {1,149 [1.0k5 0l 0l LN (.27 1.0 i ARl A1)
Tritom x-1000 (k00 (ki L4} LhE) [REL] (i {0 LhE) AhH 1N
LIGHE (ki (i (ki 0l 0l [hid 44 42 i i 6T
Ihelectne Constant | 43,42 SE0 [ 425 | 560 420 S Bk 4.0 J9H 515
Conductivity {s/m} .85 .83 {1.5] {155 L0 1.07 |42 |45 188 |78

IEEE SCC-34/5C-2 F1328 Recommended Tissoe Dielectric Parameters

Frequency Heaad Body
{MHz) L, O (S/m) iy O (5/m)

150 52.3 076G G1.9 80
KL 43.3 87 582 09z
450 435 (L&7 .7 LR S
BEN 41,2 ) a2 ouay
SHHD 4.5 0497 350 1405
G915 41.5 (9% S50 | 0
1450 40.5 1.20 340 1.30
L& 10 403 1.249 518 i

1B 20 EILEE 1.4 5313 152
2450 392 1.3 527 | 05
LI JH3 2,40 320 273
SRO0 353 5,27 48.2 00
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Measurement System Diagram
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The DASY4 system for performing compliance tests consists of the following items:

+ A standard high precision G-axis robod (51aubll BX family ) with controller, teach pendant and
softwang, An arm exiension for seeommedating the dom acquisition lecironics (DAE)

+ & dosimetne probe, b2, an isotropic E-field probe optimized and calibrated for usage in tissue
stmulatimg hguid. The probe 15 equipped with an optical surface detector system.

+A data acquisition electronics (DPAE) which pedforms the signal amplification, signal multiplexing,
AD-gomversion, offset measurements, mechanical surface detection, ¢ollision detection, ¢ie, The wnil is
battery powered with standard or rechargeable baticnics. The signal is opiically transmiticd to the EOC,

* The Electro-optical comverter (EOC) performs the conversion between oplical and electneal of the
signals for the digital communicaiion to the DAE and for the analog signal from the opiical surface
detecton. The BEOC 15 connected to the measurement server.

BACL Report: ROGOHS T 1-5AR Repon Page 9 of 83 S4R Evaleation
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+The function of the measurement server is to perform the time critical tasks such os signal fliering.
conirel of the robol operation and Fast movensent inlermgs.

+ A probe alignment unit, which improves the {absolwic) accuracy of the probe positioning.

=4 computer aperating Windaws 2000 or Windews XP

DAY S soltware,

* Remobke contmol with wach pendomt and additional cireuitry for mobat safety such o5 waming lamps, ete.
* The SAM twin phantom enabling testing left-hand and righti-hand usage.

*The device balder for handbeld mobile phones,

* Tissue simulating, liguid mixed according o the given recipes.

« Validation dipole kits allowing valdating the proper functioning of the system.

System Components

= DASY 4 Measurement Server

= [rata Acquisition Eloctronmics

* Prods

= Light Beam Llnit

+ Mediam

= SAM Twin Phantony

= Devige Holder for 5AM Twin Phamgm
+ Svsicm Validation Kils

* Robaot

DASY4 Measurement Server

The DASYS mensnrement server 15 based ona
PO CPU board with a 166MH: low-power
Pentium, 32MB chip disk ond 648 B BAM. The
mecessaTy cinguits for communication with either
the DAES ior DAES) electromic box as well as

the 16-but AD-cormverter svaiem far aptical detection
and digiial O imterfoce are contamed on the
DFASYY I-board, which is direcily connecied 1o .
the PC/ 104 bus of the CPU board. E

The measurcment server performs all real-time data evalwation for field measarements and surface

detection, controls robat movements and handles safety operation. The PC-operating system cannot inferfare with
these time erincal processes. All connections are supervised by a watchdog, and disconnection of any of the cables
o the measurement server will awtomatically disarm the mbot and disable all program-comrmolled mohot
movements. Furthermore, the measurement server 15 equipped with two expansion slots which ane neserved for
Tuture applications, Please note that the expansion slods do not have a standardized pinout and therefore only the

BACL Report: ROGOHS T 1-5AR Repon Page 10 of 83 S4R Evaluation
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expansion cords provided by SPEAG can be inseried. Expansion cords from any ather supplicr could semoushy
damage the measunement semnver

Data Acquisition Electronics

The dota acqusibon electromes DAEY consists ol

a highly sensitive clectromeier grade preamplifier with
auto-ecroing, o chummel and guin-switching multiplexer,
a fast 16 bit AD-gonvener and a command decoder and
contral bogic unit, Transmission o the measurcment
server s pcoomplished through an optical downlink for
data and status information as well as an oplical uplink
for commands and the clack.

Probes
The DASY system can supporl many different probe ivpes,

Dosimietric Probes: These probes are specially designed and cabbrated for use m hgusds with lagh
permatiivities. They should not be used in air, since the sphencal 1sotropy in air 15 poor (£2 dBY. The
dosimetne probes hove special calibrations in vanous Lguids at different Frequencies.

Free Space Probes: These are clecine and magnetic ficld probes specially designed for measure menis

in free space. The #-sensor 15 aligned to the probe axis and the rolation angle of the x-sensor 15 specified.
This allows the DASY svsicm o automaically align the probe to the measurement gnd for Hield componeni

measurement. The free space probes are penerally not cabibrated 1n bgud. (The H-field probes can be used in
Tigquids without any change of parameters. )

Temperature Probes; Small and sensitive temperaiure probes for general use. They use a completely different
parameier sl and different evaluaion procedures. Temperature nse features allow direet SAR evaluatons with
ithese probes.

ETIDYG Prohe Speciflication

Construction Syvmmetrcal design with iriangular cone
Bult-in optical fiber for surface detection Sysicm
Built-in shielding agaimnst static charnpes

Calibration In air fram 10 MHz w0 2.5 GHz

[n brain and muscls simulating tissug at

Frequencies of 450 MHe, 900 MHx and

|.& GHz {accumcy + 8%

Frequency 10 MHz to = & GHz; Lincaniy: £ (0.2 dB
{30 WMHz w0 3 GHz)

Diirgetivity £ (0.2 dB in brain tisswe (rotation around probe
axus)

£ 0.4 dB in brain ussue (rolation nonmal probe axis)
Photograph of the probe

BACL Report: ROGOHS T 1-5AR Repon Page 11 of 83 S4R Evaluation
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Dry nanmie: 5 oo g v = D00 o/

Range Lingarity: = 0.2 JB
Surfoce + (12 mm repeatobility in air and clear guids

Dretection over difTuse reflecting surfaces.
Dimensions Overall length; 330 mm
Tip length: 16 mm

Body diamcter;, 12 mm

Tip denmeter: 6.8 nam

istance from probe tip to dipole conters: 2.7 mm
Application General dosimeine up o 3 GHe
Complionce tests of mobile phones

Fasl awlomatic scanning in arbitrary phaniours

The SAE measurements were conducied with the dosimeine probe
ETIDVG designed in the classical tnongulor configuradion and
optimized for dosaimetns evaluation. The probe s constructed wsing
the thick film technique; with prinded resistive lines on ceramic
Albstmtes, The probe 15 equipped with an optacal mula-fikcr ling
ending a1 the fronl of the probe tip. 108 connecied w the EOC box on
the robot arm and provides an automatic detection of the phantom
surface. Hall of (he fibers ane conmected o o pulsed mfrred

iransmitier, the other half 10 a syachronized receiver. As the probe
approaches the surface, the reflection from the surface produces a Inside view of
coupling from the tmnsmiting w the moeiving fibers, This reflection ET3DV6 E-ficld Probe
increases first duning the approach, reaches maxinmm and then

decreases. I the probe is Natly touching the surface, the coupling 1=

wern. The distance of the conpling maramuom o the surface 15

independemt of the surface reflectivity and largely independen of the

surface 1o probe angle. The DASY 3 softwane reads the reflection

dunng a software approach and leoks for the maximum wsing a 2nd

order fitting, The approach is stopped when reaching the maximum

E-Ficld Probe Calibration Process

Eoch probe is calibrofed acconding to a dosimeinic assessment procedure deseribed in [6] with accuracy
better than += 10%. The sphencal isotropy was evalomted with the procedure descrbed in [ 7] and found

1o be better than +/<0.23dB. The sensitivity parameters (MormX, NormY, Norme), the dinde compression
parameter (DCP) and the conversion factor (ComFY of the probe are tested.

The free space E-ficld from amplified probe owputs is determined in a test chamber. This is perionmed in
a TEM cell for frequencies bellow 1 GHe, and in a waveguide above 1| GHz for free space. For the free
space calibration. the probe is placed in the volumetric cener of the cavity and an e proper orientation
with the feld. The probe is then rotated 3040 degrees.

E-field iemperature correlation calibration is performed in a flar phaniom filled with the appropraie
simulated brain iissue. The measured free space E-ficld in the medinm correlates o iempermiune rise in
diglectne medinm. For iemperatun: comelaton cabibraton a BF tansparent thermistor-based temperature
probe is used in conjunction with the E-Nield probs

[ g%
e
ad
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Data Evaluation

The DASY4 posi progessing sofiware (SEMCAD) auiomatically ¢xecuwies ihe follpwing procedures o calewlais
the ficld units from the microvolt readings at the probe conneclor. The parameciers used in the evaluaotion arc
stored in the confliguration modules of the software;

Probe parameters: - Sensitmvity Mormd, aild, ail, ai2
- Conversion factor ComFi
- Mode compression point depi
Drevice parameters: - Fraquensy i
= Crest factor ef
Media parameters: - Conductivity bl
= Densily [

These parameters must be set cormectly in the software. They con be found in the component
documents or they can be imporned e the soltware from the conligurstion Mles issued Tor the
DASY components, In the direct measuring mode of the multimeter eption, the pammeters of the
actual sysiom sctup arc uscd. In the scan visualizauon and export modes, the parameters stored
in the comesponding docwment files are used.

The first step of the evaloation 15 a hberalization of the filiered mpuat signal to sccount for the
compression charactenstics of the detector diode. The compensation depends on the input signal,
the diode tyvpe and the DC-tmnsmission factor from the disde 1o the evalwniion electronics. 11 the
exciting field 15 pulsed, the erest factor of the signal must be known o comectly compensate for
peak power The formula Tor cach channe] can be given as

V=, + U2 =L
diep,
With Yio = compensated signal of chanmel i (i =x, v, 2]

Ui = input signal of channel i (i =x. v, #)
el =cres factor of exciting Deld (MASY parameter)
dep, = disde compression point { DASY paramcier)

From the compensated imput signals the primary Nield daja for each channel can be evaluated,;

L . f ¥;
E — fieldprobes : E | — =
apra "~V Norm, - ConvF
5
- 1 } af~
H — fieldprobes - H,-Jv,.2®2 ag [+ agaf
i
With Vi = compensated signal of channel 1 {1 =x. v. &)

Morm, = sensor sensitivity of channel i {i =x. v, 2)
P (V) for E-ficld probes

BACL Report: ROGOHS T 1-5AR Repon Page 13 of 83 S4R Evaluation
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ConF = sensitivity enhancement in solution
= sensor sensitivily Factors for HeNeld probes
I = carnigr frequengy [GHz|
Ei = clectne ficld strenggy of channel 1 in %/m
H, = dipde compression point {DASY parameler)

The RES value of the held companents gives the wial Held strength (Hemutan magniade):

Ei u‘fl-ﬁ | t# + E2
The primary field data are used to caloulate the derived field units.

- r

5 oS
1R = Ejfy - —po

With SAR =  local specibic absorption rafc in mw/z
E.. = total ficld sirength in Vim
o = conductivity in [mho/m] or [Siemens/m]
P = pguivalent tissus density in gfom”

Moz that the density 18 normally sci to 1, fo account for actual brain density rather than the densiiv of the
simulation liguid

Light Beam Unit

The light beam switch allows automatic “toeling” of the probe. Dunng the process, the aciual position of
the probe tp with respect to the robot ann 15 measured, as well as the probe length and the honsontal
probe affsel. The softwan: then corrects all movements, so thit the robol coondinates ane valid For the
probe p, The repeatabilioy of this process i beter than 0,1 mm. 17 a position has been aught with an
aligmed probe, the sanse position will be reached with another aligsed probe within 0.1 mm, even o

the other probe has diffenent dimensions. Duning probe rotatons. the probe tup will keep s scival positon.

Medium

Parmeters

The porameters of the ussue simulating lguid strongly influence the SAR in the higud. The parameters for the
different mequencies ane defined in the cormesponding compliance standands (g.g.. EN 30361, IEEE 1528-2005).

Parameter mepsurements

Several measurcment sysiems are available for measunng the diclecinc parameicers of liquids:

= Thee open coax wsl method (2,2, HFS30T0 dickeotric probe Kit) is casy w0 nse, but las only moderate
accuracy. It is calibrated with open, shor, and deionized water and the calibrations a critical process,

# The transmission line method {e.g., model 130T from DAMASEODS, INC.) measures the iransmission
and reflection in a liquid filled high precision line. 1t needs standard two pon calibrtion and i1s probabby
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mare pocurate than the open coax method.

= The refleetion ling method measures the reflection in a liguid filked shored procision lined, (he method
is noi suitable for these guids becausc of 165 0w scnsitiviiy.

+ The slotted line method scans the feld magnitude and phase along a liqued filled line. The evaluation is
strnight forward and only needs a simple response calibration. The method 15 very accurate, but can
only be used in high loss liquids and ai frequencies above 100 10 200MHz, Cleaning the line can be
tedious.

SAM Twin Phaniom

The SAM twin phaniom is a fiberglass shell phantom with
2mm shell thickness (except the car region whens shell
thickness mcreases to Gmm). 11 has three measurement
arens:

« Lefi hand
» Right hand
* Flat phantom

The phantom table comes in two sizes: A DD x 50 x B35 cm
(L x W x H able for use with froe standing robots (DASY A
professional system option} or as a second phantom and a
1Mk % 75 = 85 cof L x W x H) tabde with reinforcements for

table mounted robots (DASY S compact sysiem oplion) .
The bottom plate comtains three pair of bolis for locking the device holder. The device holder positions anc
adsted 1o the standard measurement positions in the three sechions. Only one device holder is necessany il two
plantomis are used (e.g . for differemt hquids) A while cover 15 provided to tap the phandom dunng o -penods o
prevent water evaporation and changes in the liguid parameters. Free space scans of devices on the cover are
possible, On the phaniom wop, three relenence markers are provided o identily the phaniom position with respeat
10 the rabot.

The phamtom can be used with the fallowing tissne simalating hquids:

* Waler-sugar based lguids can be left permanently in the phamom. Alwavs cover the lgued 1f the svstem
is not used, otherwise the paramerers will change due 10 water evaporation,

* Gibveol based Liguids should be vsed with canz, As glveal 5 o soflener for most plastcs, the iguid shoold
e taken out of the phantom and the phantom should be dried when the svstem is not wsed (desirable o
least once o week).

* Do oot wse other organic solvents withowl previously testing the plantom resistiveness
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Deviee Holder for SAM Twin Phantom

The AR in the phantom i approximately inversely proportional w the square of the distange between the source
and the liquid surface, For a source in 3mm distance, a positioning uncenainty of 0. 5mm would produce a SAR
unceriainty of =206 An accurate device posittoning is therefore crucial for accurate and repentable measuremems.
The positions, i which the devices nmust be measured. are defined by the standards.

The TASY device holder is designed 1o cope with differem positions given in the standard, 1t has two scales for
the device rotatson (with respect 10 the body axis) and the device mclination {with respect o the line between the
ear meference poimts), The rowmion ¢enters for both scakes is e car eference poimt ERP), Thus the device needs
iy repositioning when changing the anghles.

The DASY device holder has been made out of bow-less POM maierial having the Tollowing diclectric
parameicrs: relaiive permiftivity "=3 and loss tangeni =002, The amount of diclecine maienial has been reduced
in the closest vicinity of the device, since measurements hine suggesied that the influence of the clamp on the test
resulis could thus be lowered,

Svstem Validation Kiis

Each DASY sysiom is equipped with one or more sysicm validation kits. These umits, ogether with
the predefined measurement procedures within the DASY softwane, enable the user w conduct the
svsiem performance check and system validation. For that purpose a well defined SAR distribution
in the fat secton of the SAM twin phanton is produced.

Svstem validation kit includes a dipole. tipod holder to fix it undemeath the flag phamom and &
corresponding distance holder. Dipoles ane available for the vanety of frequencies between 300MMHz
and & GHz (dipoles for other mequencies or media and other calibration conditions are available upon request)

The dipoles are highly symmetric and matched at the center frequency for the specified hiqoid and
distance 1o the Mat phamom {or Mai secton of the SAM-win phaniom), The accurate distance between the liguad
surface and the dipole center is achieved with a distance holder that snaps on the dipole.
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Raohat

The: DASY 4 system uses the high precision industrial robots RXGOL, KX and RXF0L, as well as the RXG0BL
and RXWMBL tvpes out of the newer series from S0 aubli SA (France). The RX robat series offers many features
that are important for our application:

* High precision (repeatability 0.02mm)

+ High reliability (indusirial design}

= Low mspinienance ¢osis (viriwally mamiemnee-Iree due o direct dove gears; no beli drives)
= Jerk-free straight movements (brushless syvnchron molors; no sSiCpper molors)

* Low ELF interference (the closed metallic construction shields against motor control fields)

For the newly delivered DPASYS sysicmis as well as for the older DASYS sysiems delvered simce 199, ihe
CETME robot comtroller version from StCaublh s used. Previously delivered systems have either a C57 or C8TM
comirgller, the differences 1o (e C57MB are mainly in the bardware, bul some procedures in the robol sofiwane
from 5 aubli arc also not compleicly the samc. The following descriptions aboul robot hard- and softwarc
correspond to CSTME comtroller with software version 13,1 {edit $3). The actwal commands. procedures and
configurations, also including details in hardware, might differ if an older mbot controller is in wse, In (s case
please also refer o the 54 aubli mannals for furiber infonmaiion
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TESTING EQUIPMENT

Equipments List & Calibration Info

Type ! Model Cal. Date S/N:

DASYY Professional Dosimetne Sy stem Mid Nid
Rl RRH0L MiA CETMBSP F 467
Fobot Controller MiA FOLSIT2ALAAD]
Dl Companter Demension 30 MiA Nid
SFEAL EDCS NiA HNiA

ﬁ'k{i | :I.I"L-I':_'I- .-'-}'Illf'l-!"u-ll:'l-l = A56
1245 Y4 Measurement Server MéA 17
SPEAG E-Ficld Probe ET3DNWG 200705402 I
SPEALT Genere Twan Phantom MA, M
SPEAG Light Alignment Sensor WA 278
Antenna Dipele [-2450-5-1 (24 30MHz) 200G-0H-2H BCL-141
Hrain Fauivalent Matter {24300z Fach Use HiA
Muscle Fouivalent Matler (24 3000H2) Ench Lse o
Raobod Table Each Use HiA
Plaoise Holdder Eacl Das MiA
Phantom Cover Each Use Nin
HF Spoctmum Analveer HPESGG0A MR 2240A00 930
Ponwer Meter Agilent E44 198 20054001 MYA121501
Povver Sensaw Aabent Edd 124 OE190 [IS38ARRS42
Febwork Analveer HP-47520C 2Hk-02-22 JHI0MAES 56
Dielecine Probe kit HPS30T0A Each Use LI599560 201
Signal Cenerator HP-838508 ia-05-10 AR l4A2 TR

| Amplifier, ST1®]1-20 MR E01 20101
Amenna, Hom DRG-1184A 2006-0E-1 T 1152
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SAR MEASUREMENT SYSTEM VERIFICATION

System Accuracy Verification

Prior i the assessment, the sysiem validation kit was wsed 1o est whether the sysiem was operating within ils
specilications of £10%, The validauon results are wbulated below, And also the cormesponding SAR plot is
attached os well in the SAR plois files.

IEEE P1528 recommended referenee valoe far head

Frogquency Local SAR at surface Local SAR a surface
My | TeSAR | 10gSAR {above feed point) (v=2em offset from leed point)
W 100 2.0 4.4 21
450 4.5 33 7.2 32
235 a5 2 14.1 4.9
W) [0 K 4 164 34
1450 29 1600 0.2 &5
LT 3% 1 198 G495 £k
(RLLN] 347 2.5 T (X 4]
LI 41.1 211 405 il
3450 524 340 1043 77
2WHI xR 257 14002 535

Yalidation Dipole SAR Reference Test Resolt for Body (2430 MHz)

Validation RAR @ 00025mW Inpuat SAR G 1W Tpad SAR e 000 25m W Ingpud SAR @@ 1W Inpui
Meamurement a'l.'mEe-i OVET 1E ulmed over IE a.'l.'mEni OVET ]I:IE a ed over |
Tesat | 14.2 Si Hik i 13 2532
Test 2 14.3 5720 L 2530
Test 3 14.2 Ay B .33 2552
Tt 4 14.1 S Ak ;.32 2528
Tt 5 143 37,20 213 2552
Tesl & 14.1} L L] i 31 2524
Test 7 14.2 56,80 6.93 25.92
Test 8 14.2 Al Bl (.33 2332
Tt @ 4.4 AT A f. 34 23.36
Test 10 14.2 S I} .32 2528
Arera e |4El Sl R 32 35.3]
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EUT TEST STRATEGY AND METHODOLOGY

SAR Evaluation Procedure
The evaluation was performed with the Tollowing procedure:

Step 1: Meapsurement of the 3AR value at a fixed location above the car point or ceniral position was uscd a5 a
reference value Tor assessing (e power drop.

Step 2: The SAR distribution at the exposed side of the head was measured ot o distonce of 3.9 mm from the inner
surfoce of the shell. The area covered the entire dimension of the bead or EUT and the horveomal grid spacing was
20 mm x 20 mm, Based on these data, the arga of the maximum absorpiion was determingd by spling
inicrpalation.

Step 3- Around this poind, a volume of 32 mm x 32 mom x 34 mm was asscssed by measunng 5 x 3 x 7 poinds. On
the basis of this duta set. the spatial peak SAR value was evaluated under the following procedune:

I. The data at the surface were extrapalated. since the cemer of the dipeles is 2.7 mun away from the tip of
the probe and the distance between the surface and the lowest measuning point 15 1.2 mm. The
extrapolanon was based on a least square algorithm [11]. A polvnomial of the fourth order was calenlaad
through il poimis in z-axes. This polyveomial was then used 1o evaloaie ihe poinis between the surface

and the probe tip.

2. The maximum intcrpolated value was scarched with a stmightforwand algorithm. Around this maximum
the SAR valves meeraged over the spatial volumes (1 g or 100 gb wene computed by the 3D-Spling
iniemolation algorthm, The 3D-Spling is composed of three onedimensional splines swith the “Mol a
koot"condition {in x. v and z-direchions) [11]. [12]. The volume was nicegmicd with dhe
trapesidal-algonthm, One twwsand poants (10 x 10 x 10 wene imerpolated o caleulate the avergpe,

3. All neighboring volumes wene evalumed unil no neighboring valume with @ higher average
vallue was Tound

Step 4: Reo-mepsurement of the SAR value af the same locotion as in Siep 1. If the value changed by more than
F0h. the evaluation was repeated.
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