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Schmid & Partner
Engineering AG

Tawijhaussirgsse 43, 8004 FTurick, Switzarland, Phans +4d% § 246 8F 06, Fan 27 1 748 97 TS

Calibration Certificate

Daosimetric E-Field Probe

Type

Serial Mumber

PMace of Calitbration:

Date of Calibration:

Calshration Entervnl

Schmid & Parrer Enginesring A4G herely cemilies, thil this device has been calibrated on
the dase indicaved above, The calibration was performed in accordance with speci Reations
ardl prisceduncs of Schmidd & Parimer Engineesing AG

Wherever npplicable, the standards used inibe cobbraton process are fracesbis 0
iferiatlional slandeds In all viber cases the standards of the Loboratory for EME o
Mlscrowanve Electromics at the Swiss Federal Instinute of Techmalogy (ETEHY in Zurich

Switeerland huve boen applied

Cahibrsted by

Approved by

ET3DVE

1579

Lurich

Mav 11, 2001

12 months

| Ll ol
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Schmid & Partner
Engineering AG

Probe ET3DV6

SN:1579

Manufactured: May 7, 2001
Calibrated: May 11, 2001

Calibrated for System DASY3

Paga 1 of 8
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ETIOWE SM:15T9

DASY3 - Parameters of Probe: ET3DV6E SN:1579

Sensitivity in Free Space

Mormix
Mo’y
MomZ

1.73 pWiIvimy?
1.72 uVIVIm)
1.84 uVIVIMY

Sensitivity in Tissua Simulating Liguid

Head 440 MHz
ComwF X T.38
CanF ¥ T7.18
CanvF 2 T.38
Haad 00 MHz
CanvF i 6.78
CarwF ¥ B.TE
ComF Z 6.7H
Haad 1500 MHz
GonF X 5.57
CanF ¥ 5.97
ConF Z 5497
Hoad 1800 MHx
CanvF & 5.57
ConuF ¥ 8.57
CanuF Z 5AT
Sensor Offset

W= 43,52 5%

gxtrapalaled
axirEniEiag
mxtrapalaied

i,= 42 & 5%

+ 7% [k=2}
+ T (=2}
£ 79 |h=2)

g, = 40.4 = B%

Fienpciated
mannolaled

rienpalaled

o= A0 5%

T 7% [h=2)
+ 7% k=2
k7% (k=2

Praba Tip o Senaos Cerrler
Clpbichl Surfacs Delection

Page2al 8

Diode Compression

DCP X
DCP Y
DCP Z

= {LAT & 10% mbwaim

Bosrsdany efao
Aipha 0.43
Depan 2.18

o= 0,57 & 10¥ mbodm

Baundany aifast
Algha 047
Depin 21

o= 1,23 2 10% mieim

Bourdany efec
Algha 0.53
Depin 203

mE 140 2 10% mhodm

Baundary affact
Alpha 0.55
Depitn 1,50

mm

1.2 +0.2 mim

a8 mv
8 my
8 my
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ET3DV6 SN:1579

Receiving Pattern (¢), 0 = 0°

f=30 MHz, TEM cell ifi110 f=100 MHz, TEM cell ifi110

——X &Y —8-Z —0—Tot —0—X —e—Y —e—Z —Oo—Tot

f=900 MHz, TEM cell ifi110

Page 3 of 8
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ET3DV6 SN:1579
f=1800 MHz, WG R22 f=2500 MHz, WG R22
—0—X —e—Y +Z —O—Tot —0—X —C—Yi ——7Z —O—Toti
Isotropy Error (¢), 6 = 0°
1.00 i e
080 -+t s
0.60 L RGN | 7
0.40 ® e il oot bog 1o —o—30 MHz
m 020 SR 8 0 L) R S ) ) 0 S O —8—100 MHz
T 000 besappoaa it it 00, e n e nBO0BBOnRy 4200 MH:
§»0.2o o ol N RN ‘ ——900 MHz
0.40 —— 1800 MHz
oiso 3 —4—2500 MHz
0.80 ] -
1.00 - L L A | H
0 80 120 180 240 300 360
Page 4 of 8
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ET3DV6 SN:1579

s
frequency response

Frequency Response of E-Field

( TEM-Cell:ifi110, Waveguide R22)

ol . sl e L

R | -

e -O— | Py S - -
?/‘v i \ 4 v—— ‘; h
| T - B
RS S S S, P W .
L - .-

i T — —75»— i
0 500 1000 1500 2000 2500 3000
f [MHz]
. —e—TEM —e—R2
Page 5 of 8
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ET3DV6 SN:1579

Dynamic Range f(SAR,.i,)

( TEM-Cell:ifi110 )

B e i o AR

1,540 L] T O N S L
0.0001 0001 001 0.1 1. 10. 100,

—&— compensated

errror[dB]

.

0
o

0.001

Page 6 of 8
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ET3DV6 SN:1579

SAR[mMW/cm®] / W

Head

Head

Conversion Factor Assessment

f =900 MHz, WG R9 (head)

0.90

0.80

0.70

0.60

0.50

0.40

0.30 4

0.20

0.10

0.00
0 20 40 60

z[mm]
—@— Analytical +Measuremets
900 MHz g=42+5%
ConvF X 6.78 +7% (k=2)
ConvF Y 6.78 +7% (k=2)
ConvF Z 6.78 +7% (k=2)
1800 MHz £ =40+5%
ConvF X 5.57 +7% (k=2)
ConvF Y 5.57 +7% (k=2)
ConvF Z 5.57 +7% (k=2)
Page 7 of 8

SAR[MW/Icm®] / W

z[mm]

6 = 0.97 + 10% mho/m

Boundary effect:
Alpha
Depth

G = 1.40 + 10% mho/m

Boundary effect:

Alpha
Depth

f= 1800 MHz, WG R22 (head)

—0— Analytical —O—Measuremets

0.47
211

0.55
1.99
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ET3DV6 SN:1579

Deviation from Isotropy in HSL
Error (0,0), f = 900 MHz

m-1.00--0.80 @m-0.80--0.60 M-0.60--0.40 W-0.40--0.20 M-0.20-0.00

£2000-020 m@0.20-040 [@0.40-060 [E@0.60-0.80 @0.80-1.00

Page 8 of 8

Error [dB]

Page 10 of 25
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Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland, Phone +41 1 245 97 00, Fax +41 1 245 97 79

Additional Conversion Factors
for Dosimetric E-Field Probe

Type: ET3DV6
Serial Number: 1579

©
Place of Assessment: Zurich
Date of Assessment: August 22, 2001
Probe Calibration Date: May 11, 2001

Schmid & Partner Engineering AG hereby certifies that conversion factor(s) of this
probe have been evaluated on the date indicated above. The assessment was performed
using the FDTD numerical code SEMCAD of Schmid & Partner Engineering AG. Since

o the evaluation is coupled with measured conversion factors, it has to be recalculated
yearly, i.e., following the re-calibration schedule of the probe. The uncertainty of the
numerical assessment is based on the extrapolation from measured value at 900 MHz or
at 1800 MHz.

7 é./o\/\ 'fr éé‘{—\
Assessed by: / 4

Page 1 of 2 August 23, 2001
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Dosimetric E-Field Probe ET3DV6 SN:1579

Conversion factor (+ standard deviation)

835 MHz ConvF 6.9 +8% &=415+5%
G =0.90 = 10% mho/m
(head tissue)

835 MHz ConvF 6.6 £8% &=56.1£5%
G =0.95 + 10% mho/m
(body tissue)

& 1900 MHz ConvF 5.4+8% €&=40.0£5%
0=1.4+10% mho/m
(head tissue)

1900 MHz ConvF 4.9+ 8% &=54.2+5%
0 =1.5+10% mho/m
(body tissue)

Page 2 of 2 August 23, 2001
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Schmid & Partner
Engineering AG

TFaughsuseliraiis 41, 0004 Furich, Switesrland, Phore +41 1 245 87 00, Fas =dq 1 Fd% 7 Fy
_—

Calibration Certificate

199M) M Hz System Validation Dipale

Type:

Seral Mumber:

Place of Calibratson:

[ate of Calibration

Caltbration Interval

Schmid & Portner Engineerning AG berebs certifies, thal this device has heen colibrased an
ther dater indicated abose. The cahbration was performed in sccordinee with specifications

DIy 2

Apr. 24, 2001

214 months

and proceduses of Schmid & Partner I-'nHmn:fnnLl AG

Wherever J|:1:l|'r:.'|||:|||.'. 1k stancurds used m the calrbration process are taceahle 1o
inlernabional sancangs. |n all other cases the standards of the Laboratory for EMEF and
Microwave Elecerenics an the Swiss Federal Institute of Technology (ETH) in Surich,

swilaetland have been applied

Calibrated by

Approved by

it
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Schmid & Partner
Engineering AG

Leughsuaitiasin 40, 004 Furich, Switaerland, Phone =41 1 4% 97 00, Fas +

&1 7 45 B TE

DASY3

Dipole Validation Kit

Type: D1900V2
Serial: 535

Manufactured: March 22, 2001
Calibrated:  April 24, 2001
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1. Meazurement Caniditinns

The measusements were performed m the Mat section of the new penene twin phangem filled
wilhi brain simulating sugar solubion of the fllowang elecincal parametens ut 19090 MH:

Relative paermitivity 192 + 5%
Conductivity 147 mhodm & (00,

The [MASYS Swstem i Software versson 3 1e) with o dosimetric E-field probe FTA0V
(EM130T, conversion factos 557 at | 800 MEzx) was used Tor the measunciisnts

The leﬂh'.' fecdpoim was |:~.'l!rll:||r|u.ﬂ]: telow the cemer marking and orsented paraklel 1o the
osdy ais (e bong side of the phantom ). The standard measuring distance was Mmm from
drpole center 0 the selution surface. The included distaroe bolder was wsed duning
measuremends for accurabe distamos posiioning

It coarse gnd with a ymd spacing of 15mm was aligned wiih the dipole. The 555x7 fine cube

wits chosen for cube im:gmmm ek 1sirapy errors were cancelled by MREMTINg il SAR
with pormal s %0 tumed probe omeniations and avernging

The dipols input povwer | forwand power | owas 250mW £ 3% The mesulis ore normalized o
W impal povwer

L SAR Measuremeni

Stondurd 5AR-measuremenss were performed with the head phamom according 1o the
mesuremend conditions desenibed mosecton | The nesults (see Gguneh hove been normalized
iooa dipede input power ol W forward powerp The resufimg averngsd SAR-volues ane

avernged over | om® (1 g of lsswe 431 mW g

avernged over 10 cm’ {10 ) of tissue 1.0 mWig

Miste: |Fthe Nguid parameters G validatwn are slighily diffetent from ibe omes used for imital
calibration, the SAR-values wall be different es well, The estimased sensitivities of SAHE-
vitlues and penetration depahs to the liguid paramseters arg listed in the DASY Application
Mote 4. 'SAR Sensitivinies
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& Dipale Impedonee and Befarn Laoss

The: impedance was maexsoned a1 the SMA-connecior with a network analveer and numerncally
transformed fo the dipole feedpoint. The tramsformation paetameters from the SMA-conrecior
i ihe dipole feedpoin an:

Ehecirical delay 1.204 ns  (onee darection |
Transmissian facior 1LRH {vidllage transmisssen, one dimecison|

The dipale was positioned af the flal phaniom ssctsons according to section | and the distance
Frldeer was m place dunnge impedonce messuremenis

Fesdpant imipedance a1 1900 MM Hz: Held] = SiJng
Im (7] = <01 0
Reelurn Loss sl 1900 MHz -4 dB
3 ___Handling

The depale is mpde of standard semimigid coaxial cable. The center conductor of the feeding
lime is direcily connecied 1o the second anm of the dipale. The amenna is thensfore shon-
circuited for D -sipmals

Do not apply excessive force 1o the dipele arms, bocause they mdght bend 1T the dipede arms
harve 10 be benn back, take care w release stress 1o the soldered conmections near the feedpoint
they might come off

After prolonged wse with HOW rudinted power, only a shgh warming af the dipole near the
leedpamt can be mesuned,
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Schmid & Partner
Engineering AG

Esughausstrssss &3, 8004 Turich, Switserland, Phone +41 1 Z45 97 00, Fax 487 1 245 97 79

Calibration Certificate

1900 MHz System Validation Dipole (Muscle Tissuc)

Tvpe: D190V 2 '
A I
Seriml Mumber: g1
Place of Calibration: Zurich
Drate of Calibration: l August 23, 2001
| |
Calibration Interval: 24 months
- Schmid & Pariner Engingering AG hereby certifies, that this device has been calibrated on

the date indicated above. The calibration was performed in sccordance with specifications
and procedures of Schmid & Partner Engineenng A

Wherever applicable, the siandards used in the calibration process are treceable 1o
internationsl standards In all other cuses the standards of the Laborstory for EMF aid

Microwave Electronics ot the Swiss Federn] Institute of Technology (ETH) in Zurich,
Switeerland have been applied

Calibrated by: I %r%

Approved by:
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Schmid & Partner
Engineering AG

fsughsussirasss &1, BO0E Turbih, Badiaesland, Phone <41 1 245 97 00, Fas +47 1 FdE 97 7%

DASY

‘“ Dipole Validation Kit
Type: DI900V2
Serial: 535

Manufactured:  March 22, 2001
Cahbrated:  Auvgust 23, 2001



t_c _2.0.doc/28.09.2001/AB

1 fec_supplement_

calibration_data fcc syl

Calibration Datafor DASY Test-Reports: Sagem 6575 205c, 205d, 215b Page 22 of 25

L Mensurement Conditions

I'be measurements were performed in the flat section of the new generic twin phantom filled
with muscle simlating solution of the following electrical paramesers &1 1900 Mz

Relotive Mhelectricity LA £ 545
Coanduscirity 1.46 mha'm + 5%

The DASYD Bystem | Sofiware version 3, Ic) with a dosimetric E-field probe ET3DVE
(SN 1507, Conversion fctar 50 at 1900 MHz) was used Tor the s isremeils

The: dipole was mounted on the small tripod so thet the dipole feedpoint was positioned below
the center marking of the flat phantom section and the dipale wis onensed parallel io the body
pxis (the long sade of the phantom ). The standard measunng distance was 10mm from dipoke
center 1o the solution surface, The incluaded distance holder was used during measusements for
pecurnle desbance positsomng

The coarse grid with a grid spacing of 20mm was gligned with the dipele. The 55557 fine cube
was chosen for cube miegration. Probe Bsotropy emors were cancelled by measuring the SAR
with normal and 90° tamed probe crientasons and averaging

The: dipole inpuat power (forward power) was 250mW £ 3 % The resuls are nommalized o
I'W inpust poaver,

2. SAR Messurement

Standard SAR-mensurements were performed with the phastom sccording to the mensuremeni
conditions descnbed in section . The resulis have been normalized io s dipole input power of

IW (lorward power). The resulting avernged SAR-values are

averaged over 1 em’ |1 g) of tissue; 4LH mWig

nveraged over 10 em’ (10 g) of tssue 21.2 mWig

Mote: I the Hguid parameters for validotion are slightly different from the ones used for s
calibration, the SAR-valoss will be different as well The estimaded semsrinvities of SAR-
vislues and penctrtion depths 10 the hiqusd parameters are listed in the DASY Application
Mote 4 “SAR Sensrtivibes’
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di Dipole impedance and returm nss

The impedunce was measured at the SMA-connector with a network analyzes and numerically
trandformed to the dipole [eedpamt. The trensformnation peramsiers from the ShlA-connector
b the dipole fesdpoint are:

Ebectmneal delay LI03 ms  [one direction)
Trunsmission factor 0,50y {volge tradsmission, ane direction)

The dipole was postisoned a1 the Mo phantom seclisns sccording to section | and 1he distance
bidder was in place duming ompedance measurements

Feedpainl impedance at 1900 MHz RelZ) = 4200
Im j£} = 950
Retizm Loss ot 1900 M -i7.5 dis
4 Handling

The dipole is made off standard semingid coawial cable The center conductor of the feeding
hne s direcily connected to the second arm of the dipole. The amenna 5 therefore short-
circwited for DiC-signaks.

Dt nod apply excessive foree w ihe dipole anms, beciuse they might bend. 117 1he dipole arms
have i be bent back, mke care 1o release sress 1o the soldened connections near the foedpoint,

they might eoine ol

After prolonged wse with 40W radisied power, anly a slight warming of the dipole pear the
feedpoint can be measured

Page 23 of 25
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