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Schmid & Partner
Engineering AG

fwughsusstrasees &3, 8004 Furich, Switzsrland, Phans +&81 1 456 &7 04, Fam +47 | 245 9F Fy

Calibration Certificate

Dosimetric E-Field Prokhe

Iype ET3DVE
Serial Mumber ) I 6%
Place of Calibration fin n:h

Dite of Calrbration - .‘llltn.":'l T IHIJI_
Calibration Interval 12 imontls

Sehmid & Partner Ergnneening AG henshy certifies, tha this devics has been calibraned o
the date indscated abowe The calibrarion wias performed o accordance with specafication:
id proceduncs of Schnid & Partner Enpinecomg A

Wherewer applicable, the standords used i the calibration process ane traceable o
imernational sfamdands. In all other Gises the dandards of the Labomtory for F3T and

Microwavie Eloctronees ad the Swiss Federnl Institule of Technology (ETHI in Zursch
Switrerland have besn applied

Calibrated by ﬁw #
A pproved by '. .l//g
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Schmid & Partner
Engineering AG

Probe ET3DV6

SN:1669

Manufactured: February 8, 2002
Last calibration: March 7, 2002

Calibrated for System DASY3

Fage 1 of 10
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ETIDVE SMN:-16E8

March 7, 2003

DASY3 - Parameters of Probe: ET3DV6E SN:1669

Sansitvily in Free Space

Mommx 1.79 M)t
Mo’y 189 WM
MormZ 1.77 uMIm)?

Sensitivity in Tissue Simulating Liguid

DCP X
OCP Y
DCP Z

Diode Comprassion

94 m
94 mhy
949 m''

Hiad B1E MiHz = A1 58 5% i = {1.80 £ 8% mhaim
CovF X B.8 48 0f% (k=2 Hounciary affect
CornF ¥ BB +0 5 =2y Alpng .38
CornF T BB 18 5% =D} Diepsn 237
Huacd 16804 MHz o= 40.0 8 6% o= .40 £ 5% mhaim
Lot X 5.2 +B5% (k=37) Baursiany aifas
CorF Y 8.2 + 808 =2} Apha 0.57
CormeF Z 5.8 40 5% =2 Dapt 2.20
Boundary Effect
Huaxl B35 WMHz Typical SAR gradient: § % per mm
Froba Tip 1o Boundanry 1 mam I mm
SRR, %] Wihhoul Cormaston Akjerm 51 50
BAR, [%]  Wilh Corection Algarthm 03 0.5
Head 18040 MHz Typical SAR gradisnt: 9 % pad mm
Probe T 1o Bounsery 1 mm 2 mm
BAR,, [W] ‘Wilhoui Cormection Algorenm 118 1.7
SARL [%] Wik Corsclinn Alganihm (i | 0.5
Sensor Offset
Proba 1o o Sensar Cenber mm
Ciptical Suriace Dwieciian 14202 mm

Page 2 of 10
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ETIDVE S5M:1669 March T, 2003

Receiving Pattern (¢), 0 = 0°

f=30 MHz, TEM cell ifi110 f= 100 MHz, TEM cell 110

—p— ——v ——7 —O—Ta =i =iy =il P = Tl

1= 900 MHEz, TEM cell ifi110

Paga 3 of 10
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ETIDVE SM:1669

f= 1800 MHz, WG R22

March 7, 2002

f= 2800 MHz, WG RZ2

wrraf[dB)

[TE-&)
LECr]
0 A5

Isotropy Error (¢), & = 0°

e s T TR g

0.

1 A
- ]

0.80
g L)

[+ 11]

20 L
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——100 MHz
—ir— 300 MH2
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—— 1800 MHe
—i— 500 MHe
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ETIDVE SM:16E8

Frequency Response of E-Field

| TEM-Lell:ii110, Waveguide R22)

Nk

il T & o—

III. SUETILY Ml
Oigy,

f [MHa!

March T, 2002
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ETIDVE 3N:16E8 March 7, 2002

Dynamic Range f(SAR, )

{ Waveguide R22 )

= ] T e i 1 = e i e
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ETIDVE SM: 16649 March T, 2002

Conversion Factor Assessment

f= 835 MHz, WG R (haad) F= 1800 MHz, WG R22 [head)

(138 2]
4 =
= 350 =
-E JE'
£ 0 :
= E
% 0.30 =
- #
(1]
010
0.0
20 &l B0
e B[]
—i— & ralptica —— M S N TR —i— Lneyice e PAmEgirE—aln
Hizaed BL5 MHz = A1.5 ¢ 5% = 8§ £ 8% mboim
Lo X BB B S k=) Baurdany sffsc
ConE ¥ B.B +BS% (k=2) Alnha 0.38
ConvF F BB +E9% (k=) Degith 23T
Hizasd 1500 MHz o= 4000 £ 5% o= 1,40 £ 5% mbaim
Comd X 5.2 +BI% (k=7] Broundary e®a
CormeF 52 +B9% (k=7 &lnha 0.E7
CormF ZF 5.2 &B9% (k=T Drin 2.20

Paga T of 10
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ETIDVE SM: 1669

Conversion Factor Assessment

= 900 MHz, WG R (head)

&ﬁﬂ[m‘l‘llunl‘l '

z[mm]

——irakpca  —o—Maaw

Haad 000 MHz

CniwF X
CornF Y

oprafF £

Haad 1HDO MHE

CorraF X

Coif ¥

CormeF £

8.7
6.7
6.7

5.4
5.4
5.4

SaRmiem'] W

[ L

= 415 2 B%

#8654 (k=2

10 6% (W=2)

8. 5% (=)

r= 40,0 % 5%

+ B 59 =)

i B W (=g

+ B8 (=3
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f= 1800 MHz, WG RIT [haad)

450

;I*

.w.-%

A i

& 50

e o

= Armbrins

&fmm]

—2—Mpanremeis

n = 0.87 & E% mhaim

Houndary atfect
Mpha
Dapth

0.43
2.00

4= 1,40 £ ¥ mhalm

Bodndary affect
Ajeing

Diephn

.54
Bk |

Page 10 of 26
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ETIDOVE SM:-1658

SaR] e ) W

Body

HBody

March 7, 3002

Conversion Factor Assessment

f= EI8 MHz. WG RS (body|

(E- ¢

8

.,,,.
2 5 =

A& R[mMliem"] | W
-

£[mm)}

= Armbriesl —ae P e B

B35 MHz

amk X
ork Y

oMt i

1800 MHz

ok

&

Lorrt

g, = 55,7 £ 5%

6.4 +8.5% k=2

B4 +8.5% k=2

G 8 5% k=3

e, = 53,3 £ 5%

4.8 =0 5% k=2

4.8 + 85 =2}

.8 408 5% W=2)

Page 9 of 10

{ = 1800 MHz, WG R22 (body)

E[mim]

—i— Arma byl —ir— Rl s awmuts

T = {87 £ 5% mhaim

Homanidary alless)
Alpha 0,48
Dapth 2.12

o= .52 £ 5% mhalm

Bounmary affet
airiia 0.77
Dapdh 1.98
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ETIDVE SM: 1669

Deviation from Isotropy in HSL
Error (0n4), F= 900 MHz

288
|- 053
|- o4
@30
o 300
a23
.82
163
o8

-1 03-0 00 -0 B0 60 W-280-040 W-040-230 B22000
O0As030 BOX-340 BIA00E] BOR-20  ERIR W
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Schmid & Partner
Engineering AG

frughsussirsiss 43, D004 Furkeh, Ewitsevrland, Phone «87 7 22% 97 00, Fex +41 1T Z45 7 74§

Calibration Certificate

THHHE M Hz System Validation Dipole

: [
Tvpe: [EX R ITIL i
Serial Mumbser: 35 !

1
|
Place of Calibration: Zurich |
D aof Calibration: Aper, 24, 20 |
Calibration Imerval: 14 months |

Schmnid & Partner Engireering AG Bercby certifies, that thes device has been calibimsead on
the date irdhicatsd above. The calibration was perfonmed in accoedance with specifications
and procedures of Schemid & Pariner Ergineenmg A0,

Wherever applicable, the standards used inthe calibration process are tracenhle 1o
imferradional standards. In all other cases the standards of the Labomsars for EMF and
Microwsve Electronies al the Swiss Federal Instaaie of Technalogy (ETHI in £arich,
Switzerland have been applied

Calibrated by: |4 s

—

Approved by ;é}f:.:.: _4(1:1}'.
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Schmid & Partner
Engineering AG

Isughscidliaism 41, EODE Furich, Switzesland, Fhase +21 1 2458 97 33 Fax =4

DASY3

Dipole Validation Kit

Type: DI900V2
Serial: 535

Manufactured:  March 22, 2001
Calibrated:  April 24, 2001
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1, Winsurement f'ﬂm‘li]imﬁ

The measusements were performed i the flat section of the new penene twin phangsm filled
with brain simulating sugar solution of the Tellowing elecincal parametens gt 1900 bH:

Rilative parmtivity 192 + 3%
Conductivity 147 mhoim & |07

The [DASYS Svstem [ Software versson 3 1e) with o dosimetric E-field probe ET300VE
CSM130T, conversion factor 5.57 at 1R00 MHz) wos used for the measurenseits.

The dipole feedpoint was possiioned below the cemter marking and oriensed parallel 10 the
bosdy ais {the bong side of the phantom ), The standard measuring distance was 1mm lram
drpole center ta the selution surfoce. The included distance bolder was used dunng
mezasuremens for accurabe distamos posoning

e coarse gnad with a pmd spacing of | 5mm was aligned wiih the dipobe. The 555x7 fine cube

wits chosen for cube imugmmn Prabe 1oy errors were cancelled by MeeAsuTIng il SAR
widh armal nnd S0 umed probe onenlations and avernging

The dipobs input power { forwand power | was 250mW £ 3% The resulis ore nommalized o
PW impal poywer

L SAR Messurement

Standord 5AR-messurements were performed with the head phamom according 1o the
measuremend conditions described i section | The fesults (see Ggune) have been normalized
o a dipele ipot power of 1% (forward power) The resulimg avernged 5AR -values ane

avernged over | cm’ (1 g) of lissue 431 m¥ g

averaged over 10 cm’ {10 g) of tissue 1.0 mWig

Miste: F the lguid parameters for validaton are slightly diflerent from ihe omes used for imieal
calsbration, the SAR-values will be different a= well The estimaned sensitivities of SaR-
vitlues andd penetration depths to the liguid paramseters are listed in the DASY Application
Mide 4 "SAR Sensitivities
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A IMpole Impedsnce and Keturn Loss

T impedance was measured & the SMA-connecton with o iclweek anahorer and mmencally
transformed to the dipele fecdpoint. The ransformation parmeretin Gom the 5SS -conmector
10 1he dipade Teed poomt are:

Elecirical delay 120 ny oo dineciion|
Cransmission lactes oA Iviltape ransmussson, one direction)

b dipale was posineasd al the fl= phanoms sectiom scvonling o section | and ihe distance
heobder was in place dunng impafanoe Beisuisineis
Feedpomi impedance ai | 900 M-z Belll = 51408
Im (&) = 00

Rt Lass an [l WHE - #L3 di

A Mandiing

Tha: shipake 15 madhe ol standard semingid coasial coble. The cemer conductor ol the Boding

lifig w4 daretly cnnactid o fhe sooond am of the dipole The ansenna is therefore shon-
circamied lew [0-gipnaky

3 nant mppdy cacesane Toece 10 the dipole amss Bogaess they mipht bend 1P ehe dipoke amns
have bo be bent hack, mke care o release soress o e soldenel cennections rear the Seadpaint:
they might come off

Afier profonged use with 400 radinied power, oaly & shight warming of the dipole near the
lesdpininl can be measuned
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Schmid & Partner
ngineering AG
Ill-l-lhld.illllrl'l!- 43 B00d Furich, Switzsriand. F.hq.n.- +d1 1 A4S FF 00, Fax +47 1 45 7 ;

Calibration Certificate

1900 MHz System Validation Dipole (Muscle Tissue)

Type: DI900YV2
Serial Number: ., 535

Place of Calibration: Lurich

Date of Calibration; August 23, 2001
Calibration Interval: 24 months i

Schmid & Partner Engineerg AG hereby certifies, that this device has been calibrated on
the date indicated shove, The calibration was performed in accordance with specifications
and procedures of Schmid & Partner Engincering AG.

Wherever applicable, the standards used in the calibration process are traceable to

imiernational standards. In all other cases the standards of the Laboratory for EMF and

Microwave Electronics at the Swiss Federal Institute of Technology (ETH) in Zurich,
Switrcrland have been applied,

Calibrated by: ;é_,r Hh=
74 -

Approved by: N
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schmid & Partner
jineering AG

sughausstirasies 43, BD04d Furlch, Switzerland, Phons +81 1 Z45 97 00, Fax &1 1 245 97 79

DASY

Dipole Validation Kit

Type: D1900V2

Serial: 535

Manufactured: March 22, 2001
Calibrated:  August 23, 2001
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1. Measurement Conditions

The measurements were performed in the flat section of the new generic twin phaniom filled
with muscle simulating solution of the following electrical parameters at 1900 MHz:

Relative Dielectnicity 5315 + 5%
Conductivity 1.46 mho/'m  + 5%

The DASY3 System (Software version 3.1¢) with a desimetric E-field probe ET3DVS
(SN:1507, Conversion factor 5.0 at 1900 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 section and the dipole was oriented parallel to the body
axis (the long side of the phantom). The standard measuring distance was 10mm from dipole
center to the solution surface, The included distance holder was used during measurements for
accurate distance positioning.

The coarse grid with a grid spacing of 20mm was aligned with the dipole. The 5x5x7 fine cube
was chosen for cube integration. Probe isotropy errors were cancelled by measuring the SAR
with normal and 90° turned probe orientations and averaging.

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

- SAR Measuremeni

Standard SAR-measurements were performed with the phantom according to the measurement
conditions described in section 1. The results have been normalized to a dipole input power of
I'W (forward power). The resulting averaged SAR-values are:

averaged over | em’ (1 ) of tissue: 40.8 mW /g

averaged over 10 em’ (10 g) of tissue: 21.2 mW/g

Note: If the liquid parameters for validation are slightly different from the ones used for initial
calibration, the SAR-values will be different as well. The estimated sensitivities of SAR-
values and penetration depths to the liquid parameters are listed in the DASY Application
Mote 4: "SAR Sensitivities".
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3. Dipale i rn loss

The impedance was measured at the SMA-connector with a network analvzer and numerically
transformed 1o the dipole feedpoint. The transformation parameters from the SMA-connector
to the dipole feedpoint are:

Electrical delay: 1.203 ns  {one direction)

Transmission factor: 0.993 {voltage transmission, one direction)

The dipole was positioned at the flat phantom sections according to section | and the distance
holder was in place during impedance measurements,

Feedpoint impedance at 1900 MHz: Re{Z} = 4200
Im {£} = 9.50
Return Loss at 1900 MHz -17.5dB
4, Handling

The dipole 1s made of standard semirigid coaxial cable. The center conductor of the feeding

line is directly connected to the second arm of the dipole. The antenna is therefore shor-
circuited for DC-signals,

Do not apply excessive force to the dipole arms, because they might bend. If the dipole arms

have to be bent back, take care to release stress to the soldered connections near the feedpoint;
they might come off.

After prolonged use with 40W radiated power, only a slight warming of the dipole near the
feedpoint can be measured.

Page 23 of 26
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Schmid & Partner

Engineering AG

Zaughsusstirases 43, 8034 Zurleh, Switesrland, Phane 41 1 245 97 00, Fax +4&1 1 245 97 79

Certificate of conformity / First Article Inspection

Hem SAM Twin Phaniam W4.0

Type Mo 20 000 P40 BA

Sorms No TP-1002 and higher

Marufacturer § Origin Unterses Composies
Haupistr. 63
CH-8559 Fruttvadan
Bwitzeriand

Tasis

The serles produclion process uSed allows the Bmitation o (est of first aticles

Complete tasts were made on the pre-sares Type Mo, 30 000 P40 AR, Serial Mo, TP-1001 and an the
serigs frst articda Type Mo, Q0 000 P40 BA, Saral No. TR-1006, Cerimin paramaters have baen ratasied
using further series unils (called samples)

Test Requirament Details Uinits tested

Shape Complianca with the geomatry ITIS CAD File (%) First article,
according io Bwe CAD madel Samples

Matesal thickness | CompEant with the requiramants 2mm +- 0.2mm in First article,
according fo the standards specific angas Samples

Material DCealeciric paramebers far reguined 200 MHz = 3 GHz kiatarial

paramelens freguancles Redative permittivity < 5 | sample

Logs tangent < 0.05. TF 104-5

Material restsbwity | The matena! hes taen besied io be Liquid type HSL 1803 Fre-series,
compatible with the liquids defined in | and others according to | First anicla
B standards the standard

Standards

1] CEMELEC EM Sx381

2| IEEE P1528-200x drafl 8.5

i3 1EC PT 62209 draft OB

(") The ITIS CAD file is derived from [2] and |s also within fhe lolerance requirements of the shapas of
[1] &nd [3]

Confarmity

Basad on the sample esks above, we cerify hat fis #em is in compliance with the wcaramty
raquiremants of SAR measurements specifiad in standard [1] and drafl standards [2] and [3].

Data 18, 11,3001

i’.'f Schmid & Partner %kg;ﬁ{ﬁm’?—

Signature | Stamp Engineering AG
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