Calibration Laboratory of
Schmid & Partner

Enginearing AG
Zoughaussirasss 41, B004 Zurich, Bwitertand

Client

This palbraion stateranl documants iBoastily of MATE ussd in the calbration procedures and confamity of e procadures with e IBONED
17025 interrationsl slandard.

All calibratiors hmve been conducted in the dosed abonatory facility; amdronmant eeesraium 23 +- 2 degrees Celies ond humidity < T5%.

Calitration Equipmant used (METE crical for callbvation]

bcdal Type io# '-"'..'!.E!"' Samduled Callbration
Flukn Profses Calbrsior Typs TO2 S Gon0Sand l-h:-ﬂ'l Bap-03
Mame Fimction
ml:ll'.ﬂh"
Approved by

Dl issund; Mach OF, 2003

This calieaton certiicale is sund as an Inlemmecaie solution wll e scomditalion process fhased on ISQEC 17025 inteenational Starciand)
for Callbration Laborsiory of Schnid & Parrer Enginearing AG is complsted.




1. DC Voltage Measurement

DA - Converter Valuas from DAE

High Rang

Low Range:

B 1LSB =
1LSHE =

RIS

61inV ,

full range =
full range =

400 mv

4 my

Software Set-up: Calibration time: 3 sec Measuring time: 3 sec

Setup X Y Z
High Range 405.0100598 404 9037428 | 405.0B17B35
Low Range 2.872 3.895185 3.06828
Connector Position BG "
High Range Input Reading in pV % Error
Channel X + Input 200mv 200000 0.00
20my 20003.4 0.02
Channel X - Input 20my -19993 -0.04
Channel ¥ + Input 200mv 200001 0.00
20mVy 20002.7 0.01
Channel¥ - Input 20mV -199493 =0.04
Channel Z + Input 200mV 200000 0.00
20mVv 20000.8 0.00
ChannelZ - Input 20mv -19807.7 -0.01
Low Range Input Reading in pV % Error
Channel X + Input 2my 20002 0.09
0.2m\ 200.04 0.02
Channel X - Input 0.2mv -200.81 0.41
Channel ¥ + Input 2my 2000.1 0.00
0.2mW 188.47 -0.27
Channel ¥ - Input 0.2m\ =201.01 0.50
Channel Z + Input 2my 19888 0.00
0.2my 198.68 =066
Channel Z - Input 0.2mv -201.1 0.55




2. Common mode sensitivity

Software Set-up
Callbration tima: 3 sec, Measyuring time: 3 sec
High/Low Range
in v Common mode High Range Low Range
Input Voltage Reading Reading
Channel X 200my -1.0284 -1.5T16
= 200mV 3.9204 1.3725
Channel Y 200mv 6.7686 5.874
= 200mV -6.8145 -8.0898
Channel Z 200mV 21843 2.766
= 200mV =2 52 -4 6218
3. Channel separation
Software Set-up
Calibration time: 3 sec, Measuring time: 3 sec
High Range
in pv Input Violtage | Channel X Channel Y Channel Z
Channel X 200mV . 0.B8082 0.19177
Channel Y 200mV 0.049124 - 0.25676
Channel Z 200mV -2.1226 -0.89508 -
4. AD-Converter Values with inputs shorted
in LSB Low Range High Range
Channel X 16482 162386
Channel ¥ 18307 15690
Channel Z 16461 16033




5. Input Offset Measurement

Measured after 15 min warm-up tima of tha Data Acquisition Electranic.
Every Measurement is preceded by a calibration cycle.

Software set-up:

Calibration time: 3 sec

Measuring time: 3 sec

Number of measuramants: 100, Low Range
Input 10ML2
inpv Average min. Offset | max. Offset | Std. Deviation
Channel X -0.52 -1.64 0.60 0.43
Channel ¥ -2.05 -3.65 0.06 0.51
Channel £ 0,34 205 .43 0.37
Input shorted
in pV Average min. Offset | max. Offset | Std. Deviation
Channal X 0.04 -0.84 1.09 0.41
Channasl ¥ 0.77 -2.08 0.17 0.40
Channel Z 1.0 -1.68 -0.38 0.24

6. Input Offset Current
in fA Input Offset Currant
Channel X <25
Channel Y <25
Channel Z <25
7. Input Resistance
Calibrating Measuring

Channel X 200 k2 200 M2
Channel ¥ 200 k12 200 ML
Channel Z 200 kL3 200 ML2




8. Low Battery Alarm Voltage

in¥ Alarm Lavel
Supply [+ Vec) T.66V
Supply [- Vec) -7.53V
9. Power Consumption
in mA Switched off Stand by Transmitting
Supply (+ Vce) 0.000 5.83 14.1
Supply (- Vce) -0.011 -7.86 -8,13
10. Functional test
Touch async pulse 1 ok
Touch asyne pulse 2 ok
Touch status bit 1 ok
Touch status bit 2 ok
Remote power off ok
Remote analog Power control ok

Modification Status
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Probe ET3DV6

SN:1762

Manufactured: January 20, 2003
Last calibration: March 31, 2003

Calibrated for DASY Systems

iMote: non-compatible with DASY2 system!)
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ET3DVE SN:1762

March 31, 2003

DASY - Parameters of Probe: ET3DVE SN:1762

Sensitivity in Free Space

MormX
MNorm'
NamZ

1.80 pVi{Vim)?
1.78 pVi(Vim)®
1.82 pVI(Vim)®

Sensitivity in Tissue Simulating Liquid

Haad 900 MHz

Hizad B35 MHz
ConwF X 6.7
ConeF % 6.7
ConeE Z B.T

Haad 1800 MHz

Head 1900 MHz
ConvF X 54
ConwF % 54
ConwF Z 5.4

Boundary Effect

Head 800 MHz

Probe Tip 1o Boundary

=415 5%
= 41.5+ 5%
4+ B.5% (ku2)
+ 8.5% (k=2)
+ 5.6% (k=2)

&= 40.0 £ 5%
o= 40.0 £ 5%

£ 9.5% (k=2)

+9.5% (k=2)

+ O 5% (k=2)

Diode Compression

DCP X 9% mv
DCPY 8 mv
DCP Z 8 mV

a= 0,87 £ 5% mho/m
o= 0,50 £ 5% mhoaim

Boundary effect:
Alpha 0.87
Dagih 1.74

a= 1.40 £ 5% mho/m
o= 1,40 £ 5% mhoim

Boundary effect
Alpha 0.50
De=pih 2.63

Typical S3AR gradient: § % per mm

S8R, [%]  Without Comection Algorithm
BARy [%] With Comection Algonihm

Head 1800 MHz
Probe Tip o Bourdary
SAR,, %]
SAR., [%]

Sensor Offset

Probe Tip 1o Sensor Cenler
Oiptiesl Surface Dalection

Without Comection Algarithm
With Correction Algordhm
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1 mm 2 mm
BB 4.5
0.1 0.2

Typical B4R gradient; 10 % par mm

1 mm
138

0.2

.7
14£0.2

2 mm
8.3
0.1

s B




ET3DVE SN:1762

Receiving Pattern (¢), 6 = 0°

March 31, 2003

f= 30 MHz, TEM cell 110 | f=100 MHz, TEM cell if110 ‘

|_—l—x i =7 =0=Tol

i--x —a—Y —a—Z —ﬂ—Tﬂti

f= 300 MHz, TEM cell ii110
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f= 800 MHz, TEM cell ifi110

1
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ET3DVE SN:1762

f= 1800 MHz, WG R22

March 31, 2003

f= 26500 MHz, WG R22

el ) Wl
== 100 MHz
=il— 00 MHz
—i— B0 MHz
—i— 1800 MHz
——2500 Mz ||
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ET3DVE SN:1762 March 31, 2003

- Frequency Response of E-Field
{ TEM-Cell:ifi110, Waveguide R22)
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ET3DVE SN:1762 March 31, 2003

Dynamic Range f(SARyin)
( Waveguide R22 )
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ET3DVE SN:1762

Head
Head

i

March 31, 2003

Conversion Factor Assessment

f= 900 MHz, WG R9 (head)

800 MHz

B35 MHz
CanvE X
ComvE Y
ComvF Z

1000 MHz
16900 MHz
ConvF X
ConeF
ConvF Z

6.7
6.7
6.7

5.4
54
54

f= 1800 MHz, WG R22 (head)

gm 41.5 £ 5%
5= 41.5 £ 5%

4 9,5% (k=2)

1 9.5% (k=2)

+9.5% (k=2)

5= 40,0 £ 5%
&= 40.0 2 5%
+8.5% (k=2)
+ 8.5% (k=2)
+ 8 5% (k=2)
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o= 0L8T £ 5% mho/m

o = 0,80 £ 5% mho/m
Boundary affect
Apha 0.67
Degpth 1.74

o= 140 2 5% mholim

a = 1.40 £ 5% mho/m
Boundary effect
Alpha 0.50
Depth 283




ET3DVE S5N:1762 March 31, 2003

Conversion Factor Assessment

f= 800 MHz, WG R (body) | f= 1800 MHz, WG R22 (body)

15.0 +

0.0

SARIMWem'] | W
SAR[mWem™ | W

i —#— hnahtical  —O—Massursmats

Body 800 MHz g,= 55.0 % 5% o = 1,08 £ 5% mho/m
Body B35 MHz &= 55.2 % B% a = 0,97 £ 5% mho/m
ComF X 6.5 :9.5% (k=2) Boundary effect:
ComvF ¥ 6.5 +9.5% (k=2) Alpha 0.43
Convf 2 6.5 185% (k=2) Dexpth 234
Body 1800 MHz o= 53.3 % 5% o= 1,52 + 5% mhoim
Body 1900 MHz = 53.3 1 5% o= 1,52 £ 5% mhaim
ComF X 5.0 £9.6% (k=2) Boundary effact
ConvF Y 5.0 29.5% (k=2) Adphia 0.57
ConwF Z 5.0 &9.5% (k=2) Dapth 2.65
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ET3DVE SN:1762 March 31, 2003

Conversion Factor Assessment

f= 2450 MHz, WG R22 (head) | f= 2450 MHz, WG R22 (body)

250

Head 2450 MHz E= 30.2 2 5% a = 1,80 % 5% mha/m
CorvF X 5.1 £8.5% (k=2) Boundary effect:
ComnvF Y 5.1 +8.9% (k=2) Alpha 1.32
ComF Z 5.1 28.5% (k=2) Depth 1.61

Body 2450 MHz = B2.T & 5% o = 1,856 & 5% mho/m
CarF X 4.6 28.9% (k=2) Boundary effect:
ConwF Y 4.6 £B8.9% (k=2 Alpha 1.38
ConwF Z 4.6 +8.9% (k=2) Dopth 1.60
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ET3DVE SN:1762 March 31, 2003

Deviation from Isotropy in HSL
Error (0,4), f = 900 MHz

Errer [d8]

B-f 00-0 B0 W-0B0-060 'N-0.60-040 W-0&0-020 W-D20-000
BO-O3 WEO2M-040 WO40-060 WOSD-0RD WOED1 D0

Pags 10 of 10




Calibration Laboratory of
achmid & Pariner

Engineering AG
Inughausstrasae 43, $004 Turich, Switreriand

Client

Copracition of the: callbwrabad e

This colitiration statamant docasneats race abiity of MATE wsed in the calbeafion procedures and condermity of the procedures with e IS0OMEC
17028 imfernatonal siandard,

Al cafitwutions Fve been conducted in the dosed laborstery taciity, amianment lsmpersture 22+ 2 dagrees Calsius and humidity = 799

Calibraion Equipment used (MATE oriical for calibraton)

Modal Type i # =1 Cal Date Echaduled Calbration |
RF parsrwior RS SML-00 100658 27-Mar-2002 I haviisa chack: Mar-(5
Powar sanser HP BEB14 MY 02T 18-0ct-02 Oot-04
Power sensor HP 84814 UEATHGTES 30-Oo02 Ocl-03
Power mates EPM E&42 GEITLROTDE 30Ot 12 Oi-03
Hetwark Anabgzer HE B703E LIB38432438 I-Muy-00 In house check: May 00
s Fisncion Signature
Calibrabed by;
Appemved by

Cate lnsued: fprl 2, 2003

This calbradon erificade & kaued &2 an rtermediste snlfion unill the sccredintion prooias (baked &n EBONEC 17025 Intemalona Btandand) lof
Caltmation Laborwiony of Bchmid & Pariner Engirssing AG i compleied,

BRO-EPOMHO61T-A Paspe 1 {1}




Schrrid & Partnar Enginsering AG s e a

Leughaussirasse 43, B004 Zurich, Switrartand
Phona 41 1 245 8700, Fax +41 1 245 8771
infolspasg oom, Mtpivwew spaag.com

DASY

Dipole Validation Kit
Type: DI1800V2

Serial: 2d062

Manufactured:  January 28, 2003
Calibrated:  April 1, 2003




L Measurement Conditions

The measurements were performed in the flat section of the SAM twin phantom filled with head
simulating solution of the following electrical parameters at 1800 MHz:

Relative Diglectricity 39.2 + 5%
Conductivity 136 mho/m  + 5%

The DASY4 System with a dosimetric E-field probe ETIDV6 (SN:1507, Conversion factor 5.3 a1 1800
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
positicning.

The coarse grid with a grid spacing of 15mm was aligned with the dipole. The Tx7x7 fine cube was
chosen for cube integration,

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

2 SARM
Standard SAR-measurements were performed according to the measurement conditions described in

section 1. The results (see figure supplied) have been normalized to a dipole input power of 1'W
{forward power). The resulting averaged SAR-values measured with the dosimetric probe ETIDVS

SN:1507 and applying the advanced extrapolation are:

averaged over | em’ (1 g) of tissue: 38.2 mWig+ 16.8 % (k=2)'
averaged over 10 cm” (10 g) of tissue: 203 mWig + 162 % (k=2)'

! validation uncertainty




& Dipole Impedance and Return Loss

The impedance was measured at the SMA-connector with a network analyzer and numerically
transformed to the dipole feedpoint. The transformation parameters from the SMA-connector to the

dipole feedpoint are:
Electrical delay: 1208 ns  (one direction)
Transmission factor; 0,993 {voltage transmission, one direction)

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

Feedpoint impedance at 1800 MHz Re{Z} = 49.60
Im {Z} = -1.20Q
Return Loss at 1800 MHz 37.7dB
4. 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 to a damage of the dipole.

S Design

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 short-circuited for DC-
signals.

6, Power Test-

After long term use with 40W radiated power, only a slight warming of the dipole near the feedpoint
can be measured.
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Date/Time: 04/01/03 12:53:01

Test Laboratory: SFEAG, Zurich, Switzerland
File Name: SN2d062_3N1307_HSL 1800_010403 dad

DUT: Dvipole 1800 MHz; Serial: D1800V2 - SN2d062
FProgriam: DHpole Calibration

Communication System: CW=1800; Frequency: 1800 MHz; Diuty Cyele: 1:1
Medium: HSL 1800 MHz; (o = 1.36 mho/m, £, = 39.22, p= 1000 kg/m’)
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ETADVS - 8N1507; ConvE(5.3, 5.3, 5.3); Calibrated: 1/18/2003

- 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

- Measurement SW: DASY4, V4,1 Build 33; Postprocessing SW: SEMCAD, V1.6 Build 109

Pin =250 mW; d = 10 mm/Area Scan (81x81x1): Measurement grid; dx=15mm, dy=15mm

E:; 250 mW; d = 10 mm/Zoom Scan (Tx7x7WCube 0: Measurement grid: dx=5mm, dy=5mm,
mm

Reference Value =93 Vim

Peak SAR = 16,2 Wrkg

SAR(1 g) =9.56 mW/g; SAR(10 g} = 5.08 mW/g

Power Drift= 0.007 dB
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