=wronie FCC/IC SAR Test Report

Test Report No

FA750806-1-2-01

Measurement Conditions
DASY system configuration, as far as not g

iven on page 1.

DASY Version DASY4 V4.7

Extrapolation Advanced Extrapolation

Phantom Medular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm * with Spacer

Araa Scan resolution dx, dy =15 mm

Zoom Scan Resolution dx, dy, dz = 5mm

Frequency 1900 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

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

Measured Head TSL parameters (220+£02)°C 394£6% 1.42 mha/m £ € %

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 9TEmW /g

SAR normallzed normalized to W 39.0mW g

SAR for nominal Head TSL parameters '

narmalized to 1W

38.4mW I g£17.0 % (k=2)

SAR averaged over 10 cm” (10 g) of Head TSL Condition
SAR measured 250 mW mput power 517 mWlg
SAR normalized normalized to 1W 207 mW /g

SAR for nominal Head TSL parameters

norrhalized ta 1W

20.5 MW / g £ 16.5 % (k=2)

! Camection to nominal TSL parameters according to d), chapter "SAR Sensitivities”
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Body TSL parameters
The following parameters and caleulations were applisd.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 533 1.52 mho/m
Measured Body TSL parameters (220+02)°C BM4T7+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 102mWig
SAR normalized normalized o 1W 408mwWig
SAR for nominal Body TSL parameters * normalized lo 1W N1 mW/gE17.0 % (k=2)
SAR averaged over 10 cm® {10 g) of Body TSL candition
SAR measured 250 mW input power 540mW /g
SAR normalized normalized to 1W 21.6mW g
SAR for nominal Body TSL parameters * normalized lo 1W 21.8mW /g £16.5 % (k=2)

* Correction to nominal TSL parameters according to d), chapter "SAR Sensitivitias”
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Appendix
Antenna Parameters with Head TSL
Impedance, lransformed Lo feed point 535 n+51jQ
Raturn Loss -24.8dB

Antenna Parameters with Body TSL

Impedance, transformad to feed point 4780+63Q
Relurn Loss -23.4dB

General Antenna Parameters and Design

Elacirical Delay (one direction) 1.200 ns

After long term use wilth 100W radiated power, only a slight warming of the dipale near the feedpaint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipele. 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
Cerlificate No: D1900V2-54041_Marlg Page 5 of @
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DASY4 Validation Report for Head TSL

Date/Time: 14.03.2006 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 U710 BB:

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

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
»  Probe! ET3DVE - SN1507 (HF ), ConvE(4.74, 4.74, 4.74); Calibrated: 28.10.2005
= Sensor-Surface: 4mm (Mechanical Surface Detection)
*  Electronics: DAE4 Sn601: Calibrated: 15.12.2005
¢ Phantom: Flat Phantom 5.0 (front): Type: QDODOPS0AA; ;

s 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 Vim; Power Drift = -0.093 dB
Peak SAR (extrapolated) = 16.6 W/kg

SAR(1 g) = 9.75 mW/g; SAR(10 ) = 5,17 mW/g
Maximum value of SAR (measured) = 11.1 mW/g

diB
1].ll|][|
-8.00

-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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DASY4 Validation Report for Body TSL

Date/Time: 21.03.2006 13:59:55

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: & = 1.54 mho/m; &= 54.7: p = 1000 kg/m®

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

DASY4 Configuration:
®  Probe: ET3DV6 - SNI1507 (HF); ConvFi4.3, 4.3, 4.3); Calibrated: 28.10 2005
»  Sensor-Surface: 4mm (Mechanical Surface Detection)
*  Electronics: DAE4 Sn601; Calibrated: 15.12.2005

s Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; ;

*  Measurement W, DASY4, V4.6 Build 23, Postprocessing 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=3mm.

dz=5mm

Reference Value = 89.3 V/m; Power Drift = 0.045 dB

Peak SAR (extrapolated) = 17.4 Wikg

SAR(I g) = 10.2 mW/g; SAR(10 g) = 5.4 mW/g

Maximum value of SAR (measured) = 11.6 mW/g
dB8
0.000

-1.00

-14.0

-21.0

-28.0

-35.0

0dB = 11.6mW/e
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of A, Sabrainariachor Kallriandl
Schmid & Parner e Sarvice maissn dEROENADS
Englnﬂarlﬂg AG 4 ey Sarvizio svirrerc di amsiurs
Zeughaussirasss 43, 8004 Zurich, Swizaerand ﬁ_,jf:?\i‘;;‘ Swinn Catiration Ssrvies
Assrecided by the Bedsa Padaral Cifice of Metology and Accredtator Accreditation Mot SCS 108

Toe Swiss Accreditation Service ‘s oo of the signalores to tha EA
Muliatsral Agreamani for iha recognition of Salhration cormfcakes

Glossary:

TSL fissue simulating liquid

NORMx.y.Z sensitivity in free space

ConF sensitivity in TSL / NORMx,y .z

DCcpP dicde compression point

Polarization p ip rofaticn around probe ads

Polarization & & ratation around &n axis thal is in the plane normal 1o probe axis (&l

measurement center), .e., & = 0 is normal to probe axis

Calibration Is Performed According to the Following Standards:

a) IEEE 5id 1528-2003, "IEEE Recommended Practice for Detarmining tha Peak Spatial-
Averaged Specific Absarption Rate (SAR) in the Human Head from Wiralass
Communications Devices: Measurement Technigues®, Daecaembear 2003

b} CEMELEC EN 50381, "Basic standard for the measurement of Specific Absorption Rate
ralated to human exposure 10 electromagnatic fields from mobile phones (300 MHz - 3
GHz), July 2001

Methods Applied and Interpretation of Parametors:

= NORMxy.2 Assessed for E-field polarization 8 = 0 (f = 900 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMs=,y.z are only intermediate values, i.e., the uncertainties of
MNORMx,y,z does not effect the E”-field uncerainty inside TSL (see below ConvE),

= NORM(fx.y.z = NORMx.y,Z * frequency_response (see Frequency Rasponse Chart), This
linearization is Implamantad in DASY4 software versions later than 4.2. Tha uncertainty of
the frequency response & Included in the stated uncentainty of ConvF.

o [DCPxy .z DCP are numarical linearization parametars assessed based on the data of
power sweep (no uncertainty required). DCP does not depand on frequency nor media.

s ConvF and Boundsry Effect Paramelers: Assessed in Nat phanlom using E-field (or
Temparature Transfer Standard for f < 800 MHz2) and inside waveguide using analytical fiald
distributions based on powar measureman:s for f = B00 MHz, The samea setups ara used for
assassment of the parameters applied for boundary compensation (alpha, depth) of which
typical uncertainty values are ghven. These parameaters are used In DASYY software o
improve probe accuracy close to the boundary. The sensitivity in T3L comesponds to
MNORMy.x.2 * ConvF whereby the uncertalnty corresponds to that given for ConvF, A
frequency dependen! ConvF is used in DASY version 4.4 and higher which allows
extending the validity from &+ 50 MHz to £ 100 MHz.

» Sphedcal isotropy (3D devistion from isctropy). in a field of low gradients realized using a
flat phantom exposed by & patch antenne.

»  Sansor Offset The sensar offsel corresponds to the affset of virtual measuremant centar
from the probe fip (on probe axis). No toleranca required.
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ET3DVE SM:TET May 31, 2006

Probe ET3DV6

SN:1787

Manufactured: May 28, 2003
Last calibrated: August 29, 2003
Recalibraled: May 31, 2006

Calibrated for DASY Systems
[Note: non-compaible with DASYZ syslaml)
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ET3DVE SN:1787 May 31, 2006

DASY - Parameters of Probe: ET3DVGE SN:1787

Sensitivity in Free Space” Diode Compression®
MormX 1.87 2 101% p."-l’n’n:‘l.l".fm}z DCP X o4 my
Morm' 1.7 2 10.0% pVIVIm) DRy ad m\V/
Norm2 2.00 £10.4%  pVIVIm)? DCP Z 94 My

Sensitivity in Tissue Simulating Liguid {Conversion Factors)

Please see Page 8,

Boundary Effect
TL 900 MHz  Typical SAR grodient: § % por mm
Sensor Cenle o Phaniom Surace Dstaroe 3T mm 4T mm
SAR,, [%] Witngat Cemrestion Algarthm 1.2 a8
BAR, [%] Witn Comacton Algonihm .0 o2
T3L 1810 MH:  Typical BAR gradient: 10 % per mm
Sangor Contar o Phamtom Surface Datarce 37 mm AT mm
SAR, [%] Without Comection Algerithm E3 3.5
SAR,,, [%] With Comadion Algodthm oA 0.3
Sensor Offset
Probe Tip 1o Sensor Centar 2.7 mm

Thi reported uncertainty of measurement |s slated as the standard uncertainty of
measurement multiplied by the coverage factor k=2, which for a normal distribution
corresponds 1o 8 coverage probability of approximately 95%,

* Thes wrraindes of Morm Y2 g0 ol aflecd e EF-fiekd ancartainty insids THL (see Page 01
® Murmes Gl insasizmion Eaaveer ancariaicy not regsred

Cerificade Me: ET3-1 78T May0E Pege 4 ol 9
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ETIDVE SN:17a87 May 31, 2006

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

iy
=]

Fraquancy rasponss (normalized)
=
[]
-]
L

™

0.8
on
or
06
a5
Q 500 1000 1500 2000 500 3000
Mk}
—8— N -0 22
Uncartainty of Frequoncy Responza of E-fisld: £ 6.3% (k=2)
Cerifucaie Ny, ET3.1 TAT_Maytl Pags & af &

©2007 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev.01



=wronie FCC/IC SAR Test Report Test Report No  FA750806-1-2-01

ET3DVE SN:178T May 31, 2006

Receiving Pattern (¢), 8 = 0°

{ =800 MHz, TEM ifi110EXX f=1800 MHz, WG R22
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Conversion Factor Assessment

=300 MHz, WELS RS [haad) 1= 1890 MHz, WGLS R22 (hoad)
o

e PR i b TS =@— Analylical  —0=Meamremenils

f[MHs] Validity [MHs[®  TSL  Parmittivity  Conductiviy  Alpha  Depth  ConvF Uncertalnty

B &30 /e 100 Haad 415&¢5% OAT 6% 050 1485 G368 & 11.0% (k=2)
1810 =50/= 100 Head 400+5%  1.40=5% 058 245 526 £11.0% ()
B0 =50 /=100 Body S5.0258% 1.06=5% 042 210 B8 =11.0% (=32
1610 =504 100 Body S3345% 152:5% 057 244 486 £11.0% (=3
2450 =50r=21700 Body 52T=z5% 1.05:=5% oE2 293 4.13 = 10.0% (k=2)

© T waileting of £ 190 MHs ooty sppiies for SAAT vl snd higher [#es Page 7). The uncersinty i fee B33
al the Canel mcartainey o colisewtion frequency Bnd the Urserningy ber the indicated frequersy Band
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ET3DVE SN:ATET

Deviation from Isotropy in HSL
Error (4, 8), f =900 MHz

Error [dB]

B 00-080 8080080 BDE-040 B-0-000 B0 0000
Doso0r0 HON040 OO040080 OO0S60ES BOA0-100

Uncartainty of Spherical leotropy Assessment: + 2.6% [k=3)
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Glossary:

TSL lissue simulating liquid
NORMx,y.2 sansitivity in freée space

CaonF sansitivily in TSL / NORMx,y,2
DCpP diode compression paint

Polarization ¢ o rotation around prabe axis
Polarzatian & & rotation around an axis thal is in the plane normal 10 probe axis (at

maasurament cantar), Le., % = 0 is normal 1o prabe axis

Calibration is Performed According to the Following Standards:

a)

b)

IEEE Std 1528-2003, "IEEE Recommended Practice for Datermining the Peak Spatial-
Avereged Specific Absorption Rate (SAR) in the Human Head from Wirakess
Cammunications Deweas: Measurement Techniques®, Decembar 2003

CEMNELEC EM 50361, "Basic standard for the measuremen of Specific Absarption Rale
related to human axposune to alectromagnetic fislds from mobile phones (300 MHz - 3
GHz), July 2001

Methods Applied and Interpretation of Parametors:

NORMs, 2. Assassed for E-fisld polarization 8 = 0 (f < 900 MHz in TEM-cedl; f > 1800 MHz:
R22 waveguide), HORM: y.z are anly intermediate values, i.e., the unceraintiss of
NORMyx,y,7 doas nol affect tha E™-field uncerainty inside TSL (see below Convi).
NORM{fx,y 2 = NORMr, v,z * frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4 2. The uncertainty of
the frequency response |s included in the stated uncerainty of ComvF.

DCFx,y,z: DCP are numerical (inearization parameters assessed based on the data of
power sweep (no uncerainty required). DCF does not depend on frequancy nor media,
ConvF end Boundary Effact Paramatars: Assassad in flat phantom using E-field (or
Temparature Tranafer Standard far { = 800 MHz) and inside waveguide using analytical field
distributions based on power measurements for [ = 800 MHez. The same setups are used for
assesament of the parametars applied for boundary compensation (alpha, deplh) of which
typical uncartainty values are given. Thase parameters are used in DASYS softwars 10
improve probe accuracy close 1o the boundary. The sensitivity in TSL comesponds to

NORMyx,y.2 * ConvF whereby the uncartainty comespands 1o that given for ComiF. A

frequency dependent ConvF is used in DASY version 4.4 and higher which allows
axtand:ng the validity from £ 50 MH=z to + 100 MHz.

Spherical isotropy (30 deviation from isotropy): in a field of low gradients realized using =
fiat phantom exposed by & palch antenna.

Sensor Offsel. The sensor offsat comesponds to the offsal of virtual measuremant center
from the probe tip (on probe axis). No tolerance regquired.

Cemficats Noo ET3-1700_Sepis Pagaiafd
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Probe ET3DV6

SN:1788

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

Calibraled for DASY Systems

(Mate: non-compatible with DASYZ system!)

Camficate Na' FT1-1733_Sapns Page 380
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ETIDVEG SN:1788 September 19, 2006

DASY - Parameters of Probe: ET3DV6 SN:1788

Sensitivity In Free Space™ Diode Compressian”
Mormx 173 e100%  pvimy DCP X a8 my
MormYy 1.87 = 10.1% AVIVim)? OCP Y 101 my
MormZ 170 2104%  pWVim) DCPZ a3 my

Sensitivity In Tissue Simulating Liquid (Conversion Factors)

Ploase seo Pago 8.

Boundary Effect
T5L 900 MH= Typleal BAR gradient: & % par mm
Hansor Cenlee lo Pnantom Suriacs Dstancs 3Tmm &7 mm
AR, %] Without Correction Algodthm TE 4.3
SRy, [%)] Wil Corecton Algontim 0 0.3
TEL 1810 MHz Typical SAR gradiant: 10 % par mm
Sangsr Center 1o Pramem Surface Digtant 1Tmm 47 mm
SAR, [%] Without Correction Algorithm 118 7.0
SMRg, [*%] With Cormeatan Algetm 0z 04
Sensor Offset
Frobe Tip to Sensor Center 2.7 mm

The reported uncertalnty of measurement s stated as the standard uncertainty of
miasurement multiplied by the coverage facior k=, which for & normal distribution
corresponds bo a coverage probability of approximately 95%.

" Tha incafantes of MAreE Y, F oo rol afied! e B liakd ancertmnly nakle TOL |wes Page 0
* Mumosicn’ Inaarzamon pISsmaInT L eansinty no! iauind

Qertificabe Mo ET3-1758 Sepll Page 4wl §
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n

0%

0B

Frequency responss frarmalized

L

AL

0.5

Carificaie Mo ET3 1788_Scpid

Seplembar 19, 2006

Frequency Response of E-Field
(TEM-Cell:ili110 EXX, Waveguide: R22)

00 1000 1500 2000 2500 2000
1 [MHz]

—a—TEM —8—Hi2

Uncertainty of Freguency Response of E-field: £6,3% (k=2

Faga ol §
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Receiving Pattern (¢), 3 =0°

7= 600 MHz, TEM ifi11DEXX F=1E00 MHz, WG R22

——35 =Y —a-I -0=To

L

0E
0B — | | i 1l 1} e
= b4 —— 100 Pl
;gm"’w —— 10 M
i —a— 2500 M
3.8
8
.0
o B0 120 180 240 ana kL]
L]
Uncsrtainty of Avial Isstropy Asseszmant: & 0.5% (k=2)
Cerificate No: ET3-1755_Sepls FogeBol D
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LE+T

FE®R

1E#5

LEw

LE+*3

Input Signal ;]

tE+2

FE*1

LE+D
000

GO0

Cemficao Mo, ET3-1TE8_Secdt

|

September 19, 2006

Dynamic Range f(SAR;..q4)
(Waveguide R22, f = 1800 MHz)

(1K} LI% ] 1 10 100
BAR [mWiom']

QO

——nol compansalod —&— omoursaied

LR S

01 1 0 10
SAR [miWiom']

oo

Unceriainty of Linearity Assessment; £ 0,8% [k=2}

Paje T ol
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Conversion Factor Assessment

f = 900 MHz, WELS RE [hand)

=g Arulylics = Mossursmeris

BAR|mWem'] )W

1= 1810 MHZ, WGLS H22 (hanad)

]

—— Anahtical  —t— MassLremimis

1 [MHz] Validity [M¥z]* TSEL  Permittivity Conductivity  Mpha Depth  ComF Uncertainty

Ba0 + 50/ =100 Head A15=25% Q87 :5% 049 194 BB = 11.0% (k=2)
110 £ 5041100 Hemd 400+ 5% 1402 5% 028 274 530 = 11.05% (k=2)
2000+ 807+ 700 Hond 40025% 14D25% 053 275 500 =171.0% (k=2)
2450+ 507 £100 Head JB2:i% 180 LS% 058 156 466 =11.5% (k=2)
800 £80/t100 Dody G50sE% 105=5% 045 242 B3 £ 1108 (k=)
110 £ 50/ £700 Body G313=5% 1.62:5% 038z 4RT & 11.00 (kaZ]
2000+ 80+ 100 Body 533+ 5% 152 =5% 058 27 450 2 11.0% (k=2]
2450 & 50/ &100 Body H2T25% 1.95:5% 0s0 170 a1l = 11.8% (k=2]

© Tha wmlinity ot 4 100 Mite only sppliey for DASY vild and higher [soa Paga T). Tha uncerainey i tha RSS

of ths CanvF

Corlilade Moo ET3-1788_Sep00
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Deviation from Isotropy in HSL
Error {&, &), f =300 MHz

Ervor [dB]

W-153-2 80 B0 B0-060 -0.80-0040 W-A40-030 -3 20000
D000 20 E020040 O0sdss DIAE0ADT EDAD- 00

Uncertainty of Spherical isotropy Assessment: £ 2.6% (k=3)

Carifcats Moc LT 78 Sanli Page Wal ¥
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Calibration Laboratory of SO,
Schmid & Partner

Engineering AG

Sehwelzerischer Kalibrierdienst
Bervice suisse d'étalonnage
Sarvizio svizzero di taratura

",

1

e

T e ¥
Zeughausstrasse 43, 8004 Zurich, Switzerland ";Aﬁ-/_:-\;}:‘\ Swiss Calibration Service
ol
Accredited by lhe Swiss Federal Office of Metrology and Accreditation Accreditation No.: SCS 108

The Swiss Accraditation Servica is one of tha signatorias to the EA
Multilateral Agreement for the recognition of calibration cerificates

cllent  Sporton (Auden) Certificats No: DAE3-577_Nov06
CALIBRATION CERTIFICATE

Objact DAES - 8D 000 D03 AA - 'SN: 577

Calibration procedure(s) QA CAL-06.v12
Calibration procedure for the data acqguisition electronics (DAE)

Calibration data: November 21, 2006

Candltion of the calibrated tem  |n Tolerance

This calibration cenificate documents the traceability to national standards, which realize the physical units of measuremants (S1).
The messurements and the uncenainties with confidence probability are given on the following peges and are pert of lhe certificate.

All calibrations have been conducted in tha closed |aboratory facility: environment temperaturs (22 £ 3)°C and humidity < 70%.

Calibration Equipment used (M&TE cntical for calibrstion)

Primary Standards D # Cal Date (Calibrated by, Cedificats Mo Scheduled Calibration

Fluke Process Calibrator Typa 702 | SN: 6285803 13-0c1-08 (Elcal AG, No: 5482) Qct-07

Kalthley Multimster Typs 2001 SN: 0810278 03-0ci-08 (Elcal AG, Mo: 5478) Oct-07

Secondary Standards ID# Check Date ;ih house) Scheduled Check

Calibrator Box V4.1 SE UMS 006 AB 1002  15-Jun-0B (SPEAG, in house check) In house check Jun-07
Mame Function

Calibeated by: Eric Hainfeld Technician

Approvad by: Fin Bormholt R&D Director 7/ ,{j’: ‘/' i

Issued: November 21, 2006

This calibration certificate shall nol be reproduced sxcept in iull withoul written apgrovel of the labaratory.

Certificate No: DAE3-577_Nov0é Page 10of 5
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Calibration Laboratory of S,

Schmid & Partner i‘“n,._‘h-”,/..
Engineering AG et

Zsughausstrasse 43, 8004 Zurich, Swilzeriand ",4”/;\_—\\\1\3

Accredited by the Swiss Federal Office of Metrology and Accreditation
The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary
DAE data acquisition electronics

mowm

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Callbration Service

Accreditation No.: SCS 108

Connector angle  information used in DASY system to align probe sensor X to the robot

coordinate system.

Methods Applied and Interpretation of Parameters
« DC Voltage Measurement: Calibration Factor assessed for use

in DASY system by

comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

» Connector angle: The angle of the connector is assessed measuring the angle

mechanically by a tool inserted. Uncertainty is not required.

* The following parameters contain technical information as a result from the performance

test and require no uncertainty.

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

» Common mode sensitivity: Influence of a positive or negative common mode voltage on the

differential measurement.

» Channel separation: Influence of a voltage on the neighbor channels not subject to an input

voltage.

» AD Converter Values with inputs shorted: Values on the internal AD converter

corresponding to zero input voltage

» Input Offset Measurement. Output voltage and statistical results
zero voltage measurements.

over a large number of

* [nput Offset Current: Typical value for information; Maximum channel input offset current,

not considering the input resistance.

= [nput resistance: DAE input resistance at the connector, during internal auto-zeroing and

during measurement.

« [ow Battery Alarm Voltage: Typical value for information. Below
alarm signal is generated.

this voltage, a battery

= Power consumplion: Typical value for information. Supply currents in various operating

modes.

Certificate No: DAE3-577_Nov06 Page 2 of &
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DC Voltage Measurement
AID - Converter Resolution nominal
High Rarge: 1LSB = 6.1uV full range =  -100...+300 mV
Low Range: 1LSB = B1nV full range = -1.......+3mV
DASY measurement paramaters: Auto Zerc Time: 3 sec, Measuring time: 3 sec

Calibration Factors X ¥ F4

High Range 404.355 1 0.1% (k=2) | 403.806 £ 0.1% (k=2) | 404.276 £ 0.1% (k=2)

Low Range 392854 + 0.7% (k=2) | 3.93862 + 0.7% (k=2) | 3.93581£0.7% (k=2)
Connector Angle

Connector Angle to be usad in DASY system 286B+1°
Certificate No: DAE3-577_Nov0s Page 3 of 5
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Appendix
1. DC Voltage Linearity
High Range Input (LV) Reading (uV) Error (%)
Channel X + Input 200000 199994.5 0.00
Channel X + Input 20000 20005.87 0.03
Channel X = Input 20000 -189988.71 -0.01
Channel Y + Input 200000 200000 0.00
Channel Y + Input 20000 2000422 0.02
Channel ¥ - Input 20000 -20003.23 0.02
Channel 2 + Input 200000 200000.6 0.00
Channel Z + input 20000 20005.24 0.03
Channel Z - Input 20000 -20001.80 0.01
Low Range Input (uV) Reading (uV) Error (%)
Channel X + Input 2000 1989.9 0.00
Channel X + Input 200 200.27 0.13
Channel X - Input 200 -200.73 0.36
Channel Y + Input 2000 2000.1 0.00
Channel ¥ + Input 200 180.22 -0.38
Channel Y - Input 200 -200.86 0.43
Channel Z + Input 2000 18888 0.00
Channel Z + Input 200 199.28 -0.36
Channel Z = Input 200 -200.94 0.47
2, Common mode sensitivity
DASY measurement paramalers: Auto Zero Time: 3 sec; Mesasuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (pV) Average Reading (uV)
Channel X 200 14.24 12.49
- 200 -12.13 -12.92
Channel Y 200 -8.51 -7.08
= 200 8.05 5.81
Channel Z 200 1.09 0.86
- 200 -2.86 -2.63
3. Channel separation
DASY measuremenl paramslers: Aulo Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) Channel X (uV) | Channel Y (uV) Channel Z (uv)
Channel X 200 2.51 0.08
Channel ¥ 200 0.43 - 3.37
Channel Z 200 -0.55 0.96 -
Certificate No: DAE3-577_Nov06 Pape 4 of 5
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 sec:; Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 15970 16306
Channel Y 15851 16305
Channel Z 16208 17068

5. Input Offset Measurement

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input 10MQ
Average (uV) min. Offset (V) | max. Offset (uV) 21, I:i.'n:‘:;atlon
Channel X -0.51 -1.85 0.47 0.50
Channel Y -2.08 4,32 -0.65 0.60
Channel £ -1.63 -2.56 -0.15 0.35
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25fA
7. Input Resistance
Zeroing (MOhm) Measuring (MOhm)
Channel X 0.2000 199.8
Channel Y 0.2000 200.7
Channel Z 0.2000 199.8
8. Low Battery Alarm Voltage (verified during pre lest)
Typical values Alarm Level (VDC)
Supply (+ Vec) +7.8
Supply (- Vee) : 76
9. Power Consumption (verfied during pre test)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vec) +0.0 +& +14
Supply (- Vec) -0.01 -8 -9

Certificate No: DAE3-577_MNov06 Page 5 of 5
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Appendix D - CDMA2000 1XxEV-DO and 1xXRTT Test Modes

Test Summary:

A full measurement in this report is done in CDMA2000 1XEV-DO mode with the uplink data rate 9.6Kbps.
The EUT is also able to activate on CDMA2000 1XRTT mode whose FCH_RC1, FCH_RC3 and
FCH+SCH_RC3 are focused on radiated emissions and conducted measurement, including band edge, out of

band spurious response, occupied bandwidth and frequency stability.

Base on all the uplink channels using the same modulation type, BPSK, and those maximum output power are

very closer, above test modes could reflect compliance under all operational modes.

Band Modulation Cellular Band PCS Band
Test mode T
Channel ype 1013 | 384 | 777 25 600 | 1175
FCH_RC1 BPSK 24.72 | 24.67 | 24.56 | 23.92 | 24.03 | 24.10
CDl'\)féfgoo FCH_RC3 BPSK 24.66 | 24.50 | 24.47 | 23.92 | 24.06 | 24.13
FCH+SCH_RC3 BPSK 24.66 | 24.59 | 2451 | 23.85 | 24.10 | 24.23
EVDO-UL: 9.6kbps BPSK 25.25 | 25.09 | 25.22 | 24.64 | 24.39 | 24.80
CDMA2000 EVDO-UL: 38.4kb BPSK 24.70 | 24.84 | 24.67 | 24.66 | 24.26 | 24.51
1XEV-DO - 99.4K0pS : : : : : :
EVDO-UL: 153.6kbps BPSK 24.87 | 24.71 | 24.79 | 24.57 | 24.32 | 24.49

Setup Configuration

Wirpless

Comeenicalion

Test Gl

HE_IH

=) Amioli

—q ENT
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1. The EUT was connected to Base Station, Agilent 8960.
Refer to the drawing of Setup Configuration.

no

The RF path losses was compensated into the measurements.

3. Acall was established between EUT and Base Station for each modes with following settings:
a. Set the Power control All Up for the FCH_RC3 and FCH_RC1.
b. Set for test mode 3(FCH) and alternating bits for FCH+SCH.
c. Set the Power control All Up for all modes on CDMA2000 1XEV-DO .
4. The transmitted maximum output power was recorded.

Test Mode 1 in Radio Configuration 1 (FCH RC1)

Call control |

Close
Menu

Call Setup Screen
Active Cell Operating Mode

Hobile Station Information

108-03330330

ESH (Hez): 0x6C32D3AE
ESH (Dec):

NCEG:

MHEG:

HSIN: 3163712588
Slot Class: Slotted
Slot Cycle Index: 2

Cell Pouer

-86.00

dBm#1.23 lHz
Gell Band

Us PGS

Channel

1175

FCH Service Option Setup
Service Option for Fudl. Rusl
Service Option for Fud2, Rus2

Value
5055 (Loopback)
509 (Loopback)

Protocol Rew

6 (I5-2000)

Service Option for Fud3. Rus3

5032 (+ 5CH)

Service Option for Fudu. Rus3

5005 (Loopback)

Radio Config

Service Option for Fuda, Rush

5055 (Loopback)

(Fudl. Rusl)

5055 (Loopback)

FCH Service

Option Setup o

= Backaround |pActive Cell

Idle

Sys Tupe: I5=-2000

|intRet]ottset|

1of 3

Test Mode 1 in Radio Configuration 1 (FCH_RC1)
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Test Mode 3 in Radio Configuration 3 (FCH+SCH)

Call Setup Screen
va Cell Opera

ntrol | _Call Par

0perating Mode cell Pouer
Active Cell Hobile Station Information -86.00
ESH (Hex): 0x6C3203AE dBm/1.23 HHz
System Tupe ESH (Dec): 108-03330930 Cell Band
15-2000 nee: Us PCS
HHC:
HSIH: 3163712588
Channel
End Slot Class: Slotted 75
Call 5lot Cucle Index: 2
Protocol Revision: 6 (I5-2000_RevD)
5 Band Class: e fall | 1S PES Protocol Rev
gl S| |1 operatin Radio Config Ha 6 (15-2000)
Hax EIRP (dd (Fudl. Rusi) r
Reaistration | (Fud2, Rus2) Radio Config
"ES{{'.’Jf OPCH Supporfati: M ERY (Fud3, Rus3)
i Enhanced RC| (Fudu. Rus3) 5032 (+ SCH)
flin Pouer Lol (Fygs5, Rusl)
N5 Called Pay FCH Service
Option Setup =
= Backoround |Active Cell Sys Type: 1S-2000
Connected + Data
1 of 2 [IntRet [oftset] I I 1 of 3

Test Mode 3 in Radio Configuration 3 (Service Option32)

Call Setup Screen

Call Control Active Cell Operating Mode Call Parms
Operating fode Rus Pouer Girl
Active Cell Alternating bits
ESH (Hex): 0=6C3203AE
Sustem Tupe ESH (Dec): 108-03330530 Pur Ctrl Size
15-2000 Nce: 0.25 dB
AHC:
HSIN: 3163712588 Call Drop Timer
End Slot Class: Slotted OFF
Call Slot Cucle Index: 2
Protocol Revision: 6 (I15=-2000_RevD)
- Band Class: Us cell | US PCS Call Limit Node
Paging oL S Operating Hode: COiA coNA otf
¥ Hax EIRP (dBl): =7 =7
Registration Tupe:
Handoff OPCH Supported: Yes
Setup 7 B
Enhanced RC Support: Yes
Hin Pouer Control Step: Unknoun .
H5 Called Party Humber: Traffic Data Rate
Full
= Backoround [Active Cell Sus Tupe: 15-2000
Connected + Data
1 of 2 [intRet][offset] [ | 20f 3

RC 3 (FCH+SCH mode) with alternating bits
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Call Setup Screen
2 Call Operatins

‘call Control  call Parms |

Operating MNode cell Pouer
Active Cell =60.00
Harduare ID Tupe (Hex):  0x010000 ESH B2 3 i
Harduare ID (Hex): Dx6020698F Cell Band
Harduare 1D (Decimall: 0396-02376153 us PCS
UATI D21z 2 Channel
ool Rata UATI Color Code: G 675
NAC Index: H
fccess Terminal Information User Entered) T
il AT Hax Pouer: 22 dBm/1.23 lHz HEgLen =
i ‘Application Confiouration ]
Session Application Type: Test Application FTAP Rate
Hantuir sy 307.2 kbps
Setup @ Test Application Protocol: RTAP 5
Limited TAP: Off (2 5lot. OPSK)
aT Hax Pouer AT Directed Packets: a0 X RTAP Rate
23 dBm/1.23 MH= ACK Channel Bit Fixed Node Attribute: On 153.6 kbps
= Backoround |[[active cell llsus Tupe: 15-856
Session Open [Logging: Ho Conn.
10f 3 I [intRet|ofrset] I I [ RTaP 1 of 3

1XEV-DO setting with RTAP 153.6kbps

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.] 3.1.2.3.4 Maximum RF Output Power 3GPP2 C.S0033-0 Version 2.0, Date: 12 December 2003
Recommended Minimum Performance Standards for cdma2000 High Rate Packet Data Access Terminal

©2007 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev.01



