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Actredited by the Swiss Federal Office of Metrology and Accreditation Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreameant for the recognition of calibration certificates

cient  Sporton (Auden) Certificate No: D1900Y2-5d041_Mar06
CALIBRATION CERTIFICATE

Object 01900V2 - SN: 5d041

Callbration procedurefs) QA CAL-05.v6
Calibration procedure for dipole validation kits

Calibration date: March 21, 2006

Condition of the calbrated item |0 Tolerance

This calizration cedificate documents (he traceabilily to national standards, which realize the physical units of meazurements {51).
The measurements and the uncertalnties with confidence prebability are glven on the following pages and are part of the carificata.

All calibrations hava been conductad in the closed laboratory facility: environment temperature (22 + 3)°C and humidity = 70%.

Calizration Equipment used (MBTE critical for calitration)

Primary Standards 1D# Cal Date {Calibrated by, Certificate No.) Sc led Callbration

Pawer meter EPM-442A GBITABOTO4 04-0ct-05 (METAS, No. 251-00516) Qct-08

Power sansar HP 84814 US3r292783 04-0et-08 (METAS. No. 251-00516) Oct-08

Refarence 20 0B Attenuator SN: 5086 (20g) 11-Aug-05 (METAS, No 251-00498) Aug-06

Reference 10 ¢B Attenuator SN: 5047.2 (1dr) 11-Aug-05 (METAS, No 251-004598) Aug-06

Refatanca Prabs ET3DVE SN: 1507 28-0ct-05 (SPEAG, No. ET3-1507_Octls) Oct-08

DAE4 SN: 801 15-Dec-05 (SPEAG, No. DAE4-601_Dec(3) Dac-06

Secondary Standards 1D# Check Date (In house) Schadulad Check

Power sensor HP 84814 MY41082317 18-0¢1-02 (SPEAG, in house check Oct-05) In house check: Dot-07

RF generator Apllent E44218 MY41000875 11-May-05 [SPEAG, in house chack MNov-03) In house check: Now-0T

Netwark Analvzer HP 8753E US3T390585 54206 16-0ct-01 (SPEAG. In house check Mov-05) In house check: Nov-06
Mame Funclion Signature

Calibrated by: Judith Miller Laboratory Technician A e / i

: [Nl b

Appraved by: Katja Pokovic Technizal Manager — 7

Issued; March 22, 2006
This callbration certificate shall not be reprod except in full without written approval of the laboratory.
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.v.z

NIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial- -
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques’, December 2003

b) CENELEG EN 50361, “Basic standard for the measurement of Specific Absorption Rate
related to human exposure to electromagnetic fields from mobile phones (300 MHz - 3
GHz), July 2001

¢} Federal Communications Commission Office of Engineering & Technolagy (FCC OET),
"Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4 System Handbook

Methods Applied and Interpretation of Parameters:

= Measurement Conditions: Further details are available from the Validation Report at the end

of the certificate. All figures stated in the certificate are valid at the frequency indicated.

s Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

= Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

¢ SAR measured: SAR measured at the stated antenna input power.

= SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

= SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the

nominal SAR rasull.
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Test Report No

FA602516-1-2-02

Measurement Conditions
DASY system configuration, as far as not g

iven on page 1.

DASY Version DASY4 V4T

Extrapolation Advanced Extrapolation

Phantom Medular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm " with Spacer

Area Scan resolution dx, dy =15 mm

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 1900 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were apolied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 40.0 1.40 mha/m

Measured Head TSL parametars (220+£02)°C 394+6% 1.42 mhaolm £ € %

Head TSL temperature during test (21.5£02)°C — —_
SAR result with Head TSL

SAR averaged over 1 em® (1 g) of Head TSL condition

SAR measured 250 mW input power 9.75mW /g

SAR nomallzed normalized to 1W 39.0mW /g

SAR for naminal Head TSL parameters '

normalized to 1W

384 MW/ g+17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL Condition
SAR measured 250 mW input power S517TmW /g
SAR normalized normalized to 1\W 207 mW I g

SAR for nominal Head TSL parameters '

normalized to 1W

20.5mW | g + 16.5 % (k=2)

! Cameclion to nominal TSL parameters according to d}, chapler "SAR Sensitivities”

Cerlificate No: D1800V2-5d041_Mar08
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Body TSL parameters
The following parameters and caleulations were applisc.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 533 1.52 mhoim

Measured Body TSL parameters (220+02)°C 547+6% 1.54 mho/m =6 %

Body TSL temperature during test (216+0.2)°C —_— —_—
SAR result with Body TSL

SAR averaged over 1 cm’ (1 g) of Body TSL Conditian

SAR measured 250 mW input power 102mwWig

SAR normalized normalized to 1W 40.BmwW /g

SAR for nominal Body TSL paramsters * normalized to 1W 4.1 mwW/g217.0 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL candition

3AR measured 250 mW input power 540mW /g

SAR normalized normalized to 1W 21.6mW g

SAR for nominal Body TSL parameters * normalized lo 1W 218 mW /g £ 16.5 % (k=2)

# Carrection to naminal TSL parameters according to d), chapter “SAR Sensitivities”

Cerlificate No: D1800V2-5d041_Marle Page 4 of@
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Appendix
Antenna Parameters with Head TSL
Impedance, lransiormed o feed point 535 u+s1jQ
Raturn Loss -248dB

Antenna Parameters with Body TSL

Impedance, transformead 1o feed point 478 0+63 [0
Relurn Loss -23.4dB

General Antenna Parameters and Design

Elscirical Delay (one direction) 1.200ns

After long term use wilh 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole Is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected ta the
second arm of the dipole. The antenna is therefore short-circuiled for DC-signals.

No excessive force must be applied Lo the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on July 4, 2003
!
Certificate Mo: D1900V2-5d041_Mar0& Page 5 of 9
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DASY4 Validation Report for Head TSL

Date(Time: 14.03.20006 16:18:53

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d041

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1

Medium: HSL U10 BB;

Medium parameters used: = 1900 MHz; ¢ = 1.42 mho/m; & = 39.4; p = 1000 kge’m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
= Probe: ET3DVE - SN1507 (HF )k ConvE(4.74, 4.74, 4.74); Calibrated: 28.10.2005
= Sensor-Surface: 4mm (Mechanical Surface Detection)
*  Electronics: DAE4 Sno01; Calibrated: 15.12.2005
&  Phantom: Flat Phantom 5.0 (front); Type: QDOO0OPS0AA; ;

®  Measurement SW: DASY4, V4.7 Build 14; Postprocessing SW: SEMCAD, V1.8 Build 165

Pin =250 mW; d = 10 mm/Area Scan (71x71x1): Measurement grid: dx=15mm. dy=15mm

Maximum value of SAR (interpolated) = 11.7 mW/g

Pin =250 mW; d = 10 mm/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm. dy=5mm,

dz=5mm

Reference Value = 90.9 V/m; Power Drift = -0.093 dB
Peak SAR (extrapolated) = 16.6 Wikg

SAR(1 g) =9.75 mW/g; SAR(10 g) = 5.17 mW/g
Maxinmum value of SAR (measured) = 11.1 mW/g

dB
III.IIIJEI
-8.00

g

-16.0
-24.0
-32.0
-40.0
0dB=11.1mW/g
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Impedance Measurement Plot for Head TSL
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Test Report No

FA602516-1-2-02

DASY4 Validation Report for Body TSL

Date/Time: 21.03.2006 13:59:535

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz: Type: D1900V2; Serial: D1900V2 - SN:5d041

Communication System: CW: Frequency: 1900 MHz;Duty Cycle: 1:1
Medium: MSL U10;

Medium parameters used: £= 1900 MHz; o = 1.54 mho/m; & = 54.7; p = 1000 kg/m®

Phantom section: Flat Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
*  Probe: ET3DV6 - SNI1S0T (HF): ConvF(4.3, 4.3, 4.3}, Calibratad: 28.10.2005
»  Sensor-Surface; 4mm (Mechanical Surface Detection)
*  Electronics: DAE4 Sn601; Calibrated: 15.12.2005
*»  Phantom: Flat Phantom 5.0 (front); Type: QDOCDPSOAA; ;

*  Measwement SW; DASY4, V4.6 Build 23; Posiprocessing SW: SEMCAD, V1.8 Build 161

Pin =250 mW; d = 10 mm/Area Scan (71x71x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 11.8 mW/g

Pin =250 mW; d = 10 mm/Zoom Scan (7x7x7)/Cube 0: Measurement grid; dx=5mm, dy=5mm,

d7=5mm

Reference Value = 89.3 V/m; Power Drift = 0.045 dB
Peak SAR (extrapolated) = 17.4 Wikg

SAR(1 g) = 10.2 mWig; SAR(10 g) = 5.4 mW/g
Maximum value of SAR (measured) = 11.6 mW/g

-7.00

-14.0

-21.0

-28.0

-35.0

0dB = 11.6mW/e
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Test Report No

FA602516-1-2-02

Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner

Engineenng AG
Teughausal asse 43, B0 Turich, Fwilzerland

c Sorvico sulsses d'dalonnage
Servizio sviziers di Laratura
S Swiss Calibration Service

Recrmaiting by tha Saies Fadaml (s o MIMAISTY SR ASSTAIAANR Azerednstion Mo SCS5 108
Tha Swiss Accrodimtion Service ks one of the signatories to the CA
Multlateral Agrasmant for tha recogn i.on of calibration carificates

ciert  Sporton (Auden) Cenimeats ho: ET3-1768_Sep06

g Schwelzerischer Kalibrierdlenst

CALIBRATION CERTIFICATE

Dbiwel ET3DVE - SN:1788

Caiibration prooodurds) QA CAL-01.v5 .
Calibration procedure for dosimatric E-fieid probes.

Calibrasion cabe; W"im

Canaition of the colisratee ners 0 Tolerance

Thm cabbraton cerlbonls documesin the iaceabdly to nalonal sandans, whech realizs 1 physecal unms of mansuraments (G}
Thia MEAENGMANTS and tha unZanainties with confidenca probabliy ana ghan on the felowing pogos and am parl of Bw curtificabe.

All pibmiens havn Beoon aontuctan in the cosed nbomiory Lcity: amAmamnt Inmpoeatue (22 = 3)°C and humicty < 7%,

Callbrntion Eguipmant used (MATEersianl for calibration)

PrIT-Ory Sana0rs =1 ol Dalg (Gaktratos by, Gorsficato Mo | Schoduled Calibration

Powayr gl E44108 | GE412938T4 B-dyw 38 (METAS, Nua. 251-0055T) Agn-07

Powar sensol E44 124 MvATLRLITY Beipre D0 (METAS, M. #57-00557) Ape-07

Pernr aenane E44124 | MTiAAlADAT B-hpe 0 (METAS, Mo 281-00887) fym OF

Rofpronce 3 98 Altensator | Shv 55054 [3¢] 108008 (METAS, No. 217-00552) Aug-07

Rafererce 10 CB Alleaator | 8 25006 (200) <30 (MIETAS, ho. 251-00550) Apr-07

Reference 30 o0 Amenusor | B 55129 (30n) 10-AUg-06 (METAS. N2, 2717-00333) fag OF

Reforence Probo ESI0V | Sk 2013 2-Jon-08 (SPEAG, ko, EEX-3013_JanDE) Jan @7

CAE4 : Bh: BS54 21-Jun-08 (SFEAG, Na. DaE4-624_Junld) daneQ7

Seconcary Handars ; 10 Chack fhl_ll.- fn Rousa b o Bazhaduilnd Ghdok

RF goremtor HP BBLED I LSRR 0 00 4 Mg 59 (SPEAG, in houso chook Mo 0F) In Foto chock. hew-OT

Natwor Analyaad HR BTS3E | USITIB385 16-0ct-01 (SPEAG, n house chack Now=-0T) I Foune checks how 360
Marme Funchion Shqrentuir

Calbrated by: Kalja Pokovic Techrucal Manage: 'faﬁ‘ ;
Approved by Migly Kustor Cuaiity Manogor % _,..J"IE -

Il Buptombsy 19, 2008

This calligraticn cerificoto shal not bo repreduced axooct In Tl wihout writien aporoval of the liboratory,
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Calibration Lahoratory of
Schmid & Partner

Engineering AG
Teughsusstrasse 41, 8004 Turich, Bwilzerland

Accraditan by iha Gwisa Fadam| Ofica of Matralogy 5ng Azzred tabon
Tha Swias Azcreditnilon Bervice |5 one of the signotories to the EA
Mullllatarsl Agresmant for the recognitien of calibration cenificates

Bchwalzarischor Kallbrierdianst
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Sarvizio svizzoro di laratura
Swiss Callbration Service
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Aocreditation Ne.: SCS 108

Glossary:

TSL

lissue simulating liguid

NORMx.y.z sansitivity in free space

ConF
DCP

sansilivity in TSL / NORMzx.y 2
diode compression paint

Polarization ¢ o rotation around probe axis
Polarization & & rotation around an axis thal is in the plane normal to probe axis (at

maasuremenl cantar), i.e., 3 = 0 Is normal 1o probe axis

Calibration is Performed According to the Following Standards:

a)

b)

|IEEE Std 1528-2003, “IEEE Recurnmended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Haad from Wireless
Communications Davicas: Measureament Techniques®, December 2003

CENELEC EN 50361, "Basic standard for the measurement of Specific Absorphion Rale
related to human exposurs to electromagnetic fields from mobile phones (300 MHz - 3
GHz), July 2001

Methods Applied and Interpretation of Parameters:

NORMy,y,2: Assessed for E-field polanzation 3 =0 (f < 800 MHz in TEM-cedl; f = 1800 MRz
R22 waveguide). NORMzx y.z are unly intermediale values, i.e., the uncerainties ol
NORMy,y,z does not effect the E*-field uncertainty inside TSL (see below ConvF).

NORM(f)x,y,z = NORMx,y,z * frequency_response (see Freguency Response Chart). This
linearization s implemented in DASY4 software versions later than 4.2. The uncertainty of
the frequency rasponse is included in the stated uncertainty of ConvF

DCFx v,z DCP are numerical linearization parameters assessed based on the data of
power sweep (no uncerainly reguired), DCP does not depend on frequency nor media,

ConvF andd Boundary Effact Paramatars: Assessad In fiat phantom using E-fiele (or
Temparature Transfer Standard for f < 800 MHz) and inside waveguide using analytical field
distributions based on power measurcments for f = B0O MHz. The same satups are used for
assassment of the parameaters applied for bouncary compensation (alpha, depth) of which
typical uncertainty values are given. These parameters are used in DASY4 softwara to
improve probe accuracy close to the boundary, The sensitivity in TSL corresponds (o
NORMyx.y.z * ConvF whereby the uncertainty corresponds to that given for ConvF. A
frequency dependent ConvF is used in DASY version 4 4 and higher which allows

enxtanding the validity from £ 50 MHz to £ 100 MHz.

Spherical isotropy {30 deviation from isotropy): in a field of low gradients realized using a
fial phantom exposed by a patch antenna.

Sansor (Offsat: Tha sansor oifsat comesponds o the offsat of virtual measurement center
from the probe tip (on probe axis). No tolerance required.

Certilicate No: ET3-1788_Sepls Pags 2 of 9
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ET3DV6E SN:1788 September 19, 2006

Probe ET3DV6

SN:1788

Manufactured: May 28, 2003
Last calibrated: September 30, 2004
Recalibrated: September 19, 2006

Calibrated for DASY Systems

[Mete: non-compaltible with DASYZ system!)

Certificate Mo, ET3-1783_SeplD Page 3ol @
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Test Report No

FA602516-1-2-02

ET3DVE SN: 1788

September 19, 2006

DASY - Parameters of Probe: ET3DV6 SN:1788

Sensilivity in Free Space”

Normx 1.73 £10.1%
MormY 1.67 £10.0%
Morms 1.70 + 10.1%

Sensilivity in Tissue Simulating Liguid (Conversion Faclors)

Please see Page B.

Boundary Effect

TEL 2900 MHz Typical SAR gradient: 5 % par mm

pVIVImY
pViVIm)?
WVIVim)?

Sanaor Cerier tn Phaniom Surfacs Disiance

SARy, [%] Without Coraction Algorhr
BAR, [%] With Carmastion Algerithm
T5L 1810 MHz  Typlcal SAR gradiant: 10 % per mm

Sansor Cerler lo Phaniom Surdace Distance
SARe, %] Without Comection Algorithm
SAR., %] With Correction Algarithm

Sensor Offset

Frobe Tip to Sensor Center

Diode Compression

B

25 my
104 my
293 mv

ATmm 4.7 mm
4.3
03

3.Tmm 4T mm
70

04

The reported uncertainty of measurement i stated as the standard uncortainty of
measurement multiplied by the coverage factor k=2, which for a normal distribution
carrespands to a coverage probability of approximately 85%.

* The ot amertiors of Morm3,Y.2 oo rol afiect ihe E'-fiekd uncerinnty nside TEL (soe Page 8)

* Numwrical | nearizadon parameter; uncarainty not required

Coantificats Mo ET3-1766 Sep00
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ET3IDVE SN:1T788 September 19, 2006

Frequency Response of E-Field
(TEM-Call:ifi110 EXX, Waveguide: R22)

8O g ——0

LR

o8

Frequancy nesponse [normalized)
[~]

a.f7

06
ns |
i} . 500 1000 1500 2000 2500 3000
¥ [Miix]
o-TEM —0— H22
Uncertainty of Frequency Response of E-field: £6.3% (k=2)
Confficate N ET3-1788_Sap0s Poge 5609
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ET3DVE SN:1788 Seplember 19, 2006

Receiving Pattern (¢), 9 =0°

f= 600 MHz, TEM ifi11DEXX f = 1800 MHz, WG R22

1.0
0B
0B == 30 MHx
0. —— 100 MHz
=) 0 — 4 i | B A Lf - ] |
= — ) P
00 By g T FTT T EERg g, pepueet @i tiila T L
i =i 2500 Mz
a8
Q.8
A0
o A 120 180 2a0 tr ] 60
&l
Uncertainty of Axial lsotropy Assessment: £ 0.5% (k=2)
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ET2DVE SN:1T88

1.E#7

1E#d -

1EvS

TEvs

1.E+3

Input Signal [V]

1.E+2

1E+}

1.E+]

D003

06 1

1.0 +
o0

Cartdicate No: ET3-17EB_Sepli

Error [dB]
&
[ )
m
L ]

September 198, 2008

Dynamic Range f(SAR;..q4)

(Waveguide R22, f = 1800 MHz)

0.001 o ot 1 0 0o

= i conniprsaded == comoentated

e o0 eaupge

0.0 i} 1 il 100
SAR [mWem]

Uncertainty of Linearity Assessmant: £ 0.6% (k=2}

Fage 7 alu
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ET3DVE SN:1T788

SAR[mWcm] { W

September 19, 2006

Conversion Factor Assessment

f= 800 MHz, WGLS RY (haad)
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Glossary

DAE data acquisition electronics
Connector angle  information used in DASY syslem (o align probe sensor X to the rmbot

coordinate systam.

Methods Applied and Interpretation of Parameters

DC Voltage Measurement: Calibration Factor assessed for use in DASY syslem by
comparison with a calibrated instrument traceable to national standards. The figure given
comesponds to the full scale range of the voltmater in the respective range.

Connector angie: The angle of the connector is assessed measuring the angle
mechanicalty by & tool inseried. Uncertainty is not required.

The following paramelers conlain lechnical information as a result from the perfarmance
test and require no uncartainty.

DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of the
nominal calibration voltage. Influence of offset voltage is included in this measurement.

Camman moda sansitivity: Influenca of a positive or negative comman moda valtags on the
differantial measurament.

Channel separation: Influance of a voltage on the neighbor channels not subject to an inpul
voltage.

AD Converisr Values with Inputs shortad: Values on the intemal AD converter
comesponding to zero input voltage

input Offset Measurement: Output voltage and statistical results over a large number of
zero vollage measurements,

Input Offsat Current. Typical value for information; Meximum channel inpul offset current,
nol cons:dering the inpul resistance.

input resistance: DAE input rasistance at the connactor, during internal auto-zeroing and
during measurement.

Low Battery Alarm Voltage: Typical value for information - Below this voltage, a battery
alarm signal is generated

Fower consurmplion: Typical value for information. Supply curments in various operating
modes.
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DC Voltage Measurement
AD - Comvenar Resclution nominal

High Rangi: ILSE = 8.1V, lull range = -100...+300 my
Low Rangs: IW5E = By, full ranga = -1......+3my
DASY measurament parameters: Autn Zena Time: 3 soc; Measuring lims: 3 sec
Callbration Factors X ) Y z
High Range 404,355 £0.1% (k=2) | 403806 £ 0.1% (k=2] | 404 376 + 0.1% (k=2)

Low Range 392854 +0.7% (k=2 | 3.03862 = 0.7% (k=2) [ 3.83581 1 0.7% (k=2)

Connector Angle

Connector Angle lo ba vsed in DASY systemn 28°+1° I

Cartificaie No: DRESSTT_MovDb Page 3o 5

©2007 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton.

Rev. 05



=arovins. FCC SAR Test Report

Test Report No

FA602516-1-2-02

Appendix
1. DC Vollage Linearity
High Ranga Ingut () Reading (uV) Error (%)
Channel X + Input 200000 168885 5 .00
| Channel X + Input 20000 2000507 003
(Crannel X - Input 20000 100871 001
| Channel + Input 20000 200000 000
| Channel ¥ + Input 20000 20004.22 n.0z2
| Channel ¥ = mpast 20000 2000323 Q.02
Channel T + [nput 200000 20000058 0.a0
Channel Z * Imput 20000 20005.24 .03
Channal Z = Impat 20004 =20001.80 001
Low Range Input (V) Reading {1V} Error (%)
Channel ¥ + Inpard 2000 1RAER 8 0.00
Channel X + lnpun 200 20027 013
Chanmal X - Inul 200 20073 0.36
Channal ¥ + lnput 2000 2000.9 Qoo
Channel ¥ + [nput 200 19922 038
Channel ¥ - Input 200 Z00,BE 043
Channel Z + Input 2000 1886 8 (00
Channal # lmpant 200 156 2R =038
Channeal £ = Inprist 200 =005 047
2. Commaon mode sensitivity
DASY measuremant parameters: Auto Zero Time: 3 ssc; Maasuring tma: J sec
Comman meode High Rangs Lew Range
Inpat Volage (mV) Avarage Reading (uV) Avarage Reading (pV]
Channel X 200 14.24 " 1248 |
. 200 4213 1282
Channel Y 200 <6.51 =706
= 200 .05 581
Chanmnal Z 200 .08 088
- 200 -2.66 -283
3. Channel separation
DASY measurement paramesters: Aule Zerp Time: 3 sec: Maasunng Ume; J sec
Input Voltage (mV) | Channel X (uV] | Channel ¥ (uV) | Channel Z (uV)
Channal X 200 . 2.51 0.09
Channsl Y 200 043 = 337
Chanmnel 2 200 A 55 n.a4 -
Certificate Mo: DAES-S7T_MNavlE Page 4ol &
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4. AD-Converter Values with inputs shorted

DASY messuramant sarsmetars! Auts Zero Time: 3 sac: Massgding dme: 3 sac
High Rangs [L38) Lew Range (LS8}
Channal X 18870 16304
Channegl ¥ 15851 18305
Channel Z 16208 170848

5. Input Offset Measurement
DASY meagurament paramelsrs: Auts Zero Time: 3 sec, Measuring time: 5 sec

Enput 10K
Average (sV) | min. Offset (uV) | max. Offset(uv) | = m'"““
Channal X =0.51 =155 047 0.50
Channel ¥ 206 -4.32 -85 06D
Channal Z =183 -2 66 .16 0.35
6. Input Offset Current
Mominal inpul circuitny offsal currant an all channals: <2514
7. Input Resistance
Zoroing (MOhm) Maoasuring (MOhm)
Channel X 0.2000 19688
Channal ¥ | (L2000 2007
Channel Z | 0.2000 1568
B. Low Battery Alarm Voltage [vanfiad curing pes bl .
Typical values Alarm Leved (VOC) |
Supply [+ Vee) <79 i
Supply [« Vo) y -T.6 |
9. Power Consumption (verified during pre test)
Typical values Switchad off (mA) | Stand by (mA) | Transmitting (ma) |
Supnply (+ Vee) 0.0 + 14 |
Supply (- Vee) 00 I 2 |

Cedlicate Mo, DAES-STT_MuvlE Page Sl 5
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Appendix D - WCDMA Test Mode

1. Conducted Output Power

RMC 12.2 kbps is the main WCDMA test mode for both EMC and SAR reports. A detailed analysis of the
output power for all WCDMA modes is provided in the table below. The EUT supports DPDCH1 and HSDPA
with a various of data rates, such as 12.2Kbps, 64kbps, 144Kbps and 384Kbps.

Symbol Reference Band Il Band V
Mode Rates SF K | Data Channel Type Ch9262 | Ch9400 | Ch9538 | Ch4132 | Ch4182 | Ch4233
(Kbps) (Data Rates) 1852.4 | 1880.0 | 1907.6 826.4 836.4 846.6
60 64 2 40 RMC 12.2 Kbps 24.52 24.61 23.55 24.01 23.51 23.56
DPDCH1 240 16 4 160 RMC 64 Kbps 24.50 24.58 23.56 24.00 23.48 23.51
480 8 5 320 RMC 144 Kbps 24.53 24.59 23.54 23.96 23.52 23.51
960 4 6 640 RMC 384 Kbps 24.48 24.60 23.53 23.99 23.54 23.53
HSDPA 60 64 2 40 RMC 12.2 Kbps 24.15 24.06 23.44 23.56 23.42 23.38
Data : Bits/Slot ; SF : Spreading Factor ; K : Number of bits per uplink DPDCH slot.

Table 1 Conducted output power

Followed by FCC suggestions[1]:

Data
DPDCH Nas bits

&

L 4

Tuor = 2560 chips. Naga = 10%2% bits (k=0..6)

Pilot TECI FEI TEC

DPCCH Npit: bits Nrpey bits Neg; bits Nrpc bits

A
v

Tuer = 2560 chips, 10 bits

Slot#0 | Slot #1 Slot # Slot #14

- -
o] L

1 radio frame: T;= 10 ms

Frame structure for uplink DPDCH/DPCCH

The parameter K in the figure determines the number of bits per uplink DPDCH slot. It is related to the

spreading factor SF of the DPDCH as SF = 256/2%. The DPDCH spreading factor may range from 256 down

to 4. The spreading factor of the uplink DPCCH is always equal to 256, i.e. there are 10 bits per uplink
DPCCH slot.

©2007 SPORTON International Inc. SAR Testing Lab
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Channel Bit S\;iﬁ;ﬁi te Spreading SPI‘E‘E! ding Bits/Slot
Rate (kbps) - (ksps) Factor Code Number
DPCCH 15 15 256 0 10
15 15 256 64 10
30 30 128 32 20
60 60 64 16 40
DPDCH; 120 120 32 8 80
240 240 16 4 160
480 430 8 2 320
960 960 4 1 640
DPDCH, 960 960 4 1,2,3 640

Table 2 DPCCH and DPDCH

There is only one DPCCH per radio link. Data rates, channelization codes and spread factor information for
DPCCH and DPDCHhn are indicated in the following Table. Spreading Rate (SF) * Symbol Rate = 3.84 Mcps.

©2007 SPORTON International Inc. SAR Testing Lab
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2. WCDMA Setup Configuration

I.  The EUT was connected to Spectrum Analyzer and Base Station via power splitter. Refer to the drawing

of Setup Configuration.

Il. The RF path losses was compensated into the measurements.

I11. A call was established between EUT and Base Station with following setting

a. Data rates : Varied RMC for each measurements.
b. TPC with All Up

IV. The transmitted maximum output power was recorded.

Specturm Analvzer
R&S FSP
RF IN

A

Spliter

Wireless
Communication
Test Set

RF IN

Setup Configuration

©2007 SPORTON International Inc. SAR Testing Lab
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Connect
Control
MaxLevel Auto Lownotee  FregCiteel « D000 kr  ChaniFreg- 413250t ﬁ
Muftpis mtﬂ’_‘mm'l SHE 6
v, Cooe ) CCE 8 Man.
ap B— jon -  iom B— iom B
i Appl-
.
L0 :
gt L]
(a2 m“ Lav,
=% DPCCH  DFOCH| CFDCMD  RDGCHD  CRDGM  OPDGHS  CHOOHE [ UE Signal
Gt 0221 OTT8 === co=  =e=  c== wee )] - _ Anata |
g (0221 0778 == === === == === NA&| -— B85 Signal
MRi0?2 0779 @ — @ — @ — @ —_— @ — Level
M| 0221 0777 === === mm= e—— e 85 Signal
Settings
Evesp-me| 26+ R | N lfe—
143 Ceign O st -459T Giabstc Count St Nurmbser Marker
Caurer Freg Eor 1w | 10000% | 2336 dem izl
ot Of Tokrance UEPraer

Single DPCCH with only one DPDCH at RMC 12.2Kbps (Symbol Rate 60 Kbps)

WCDMA rop Ba{?d Code Domain Pwr. -ﬁg t |g::?:‘;t

B WCDMAFDD Connection Control [§ PS: Attached CS:| Connected

—Setup [TPC SettingsiSet 1/Pattem Type =

TPC Step Size 16
Activate Pattern
TPC Pattern Setup Set1
Test Step Preconditions Manual
Set 1
Pattern Type [ &l
Pattern 11 gin

»Set 2
*Set3
rSetd
rSeth =
P TestStep A
* TestStepB
* TestStep C

Connection | Handover | UE Signal BS Signal | Hetwork | AFIRF@" Sync. |.. 2 II
TPC with All *“ 1 (Continuous transmitting )
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3. HSDPA Setup Configuration

I. The EUT was connected to Spectrum Analyzer and Base Station via power splitter. Refer to the drawing
of Setup Configuration.

Il. The RF path losses was compensated into the measurements.

I11. A call was established between EUT and Base Station with following setting:
a. Set RMC12.2Kbps with HSDPA mode.
b. TPC with All Up with H-set.

IV. The transmitted maximum output power was recorded.

Specturm Analyzer
R&S FSP
RF N (L
(=

Spliter

o—@  Eur
O
Wireless
Communication
Test Set (@
RESCHU200 o @] htemein |
RF_IN

Setup Configuration
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Band . n B = Connect
@ WCDMA rop g Receiver Quality H- Qt |Control

B WCDMAFDD Connection Control g PS:|  Established CS: Registered

—Setup |Packet Switched/HSDPA Test Mades... |

[+]

r Mode-B Settings

¥ Circuit Switched
~Packet Switched
Default Settings
DCHIDedicated Chn) Type HSDPA Test Mode
SDPA Test Mode
Radiobearer SetLp | RMC 122 s + HSDP A
RMC Test Loop Loop Mode 1 RLC TH

» HSDPA H3-DSCH

¥ Downlink Physical Channels
r TRPC Settings

r Compressed Mode Settings
¥ OL Power Control Settings

Connection Handover | UE Signal BS Signal | MNetwork | AFIRF@*' Sync. |.- Fd |
RMC 12.2Kbps with HSDPA function

Reference:

[1.] SAR Measurement Procedures for 3G Devices CDMA 2000/Ev-Do/WCDMA/HSDPA June 2006
Laboratory Division Office of Engineering and Technology Federal Communications Commission

[2.] TS 34.121 Universal Mobile Telecommunications System (UMTS); Terminal Conformance
Specification, Radio Transmission and Reception (FDD)
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