FCC ID: SOSAUSADECT-28300EE1

IC ID: 3765A-28300A

Report No.: 06-05-M286-03
Page 54 of 71

ANNEX C: DIPOLE CERTIFICATE

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zayghaussiragss 43, 8004 Zurich, Switzariand

eoradited by the Swiss Fadaral Office of Matrology and Accreditation

Thi Swiss Accrediation Service |5 ang of the signatories (o the EA
Muliliateral Agreement for the recognition of callbratien certificates

ciont  ETC (Auden)

Carfificate No:

Bchweizorischer Kallbrierdiensl
Service sulsse d'étalonnage
Sarvizio svizzero di taratlura
Swiss Calibration Service

Accreditation No.: SCS 108

D1900V2-5d054_Nov04

Cibject

Calibreation procedurals)

Calibration dale

Condition af the calibrated Bem

CALIBRATION CERTIFICATE

D1900V2 - SN: 5d054

QA CAL-05.v6

Callbration procedure for dipole validation kits

MNovember 12, 2004

In Tolerance

Calibration Equipmant used (METE critical for calibration)

This caBbrafion canificate documents the frmcability bo national standards, which realize the physical units of measuramants (51},
Thia maasursrments and the untaainbes with sonfidence probabillly s given an the following peges and ana parl of the cenificate.

Al calibrations have been conducied in the cosed [abomtory facility: environment termperatune (22 1 3)°C and ity < 70%.

Scheduled Calbralion

This calitealion certificate shall not be reproduged xcapt in full withoul wiitlan apgroval of the labaratory,

Primary Standards io& Cal Dale (Calibrated by, Cortificata No.)
Power medisr EPM E442 GEITIA07 12:00t-04 (METAS, Mo, 251-00412% Crct-05
Prwer sensoe HP 84814 US3IT200TES 12.0ct-04 (METAS, Mo, 259-00412) Ot-05
Raferarce 20 o8 Atbarnsiber SN 5088 (30g) 10-Aug-04 (METAS, Mo 251-00402) Ausg-05
Referance 10 6B Aftarmsator SN; 5047-2.(100) 1Ausg-04 [METAS, Mo 251-00402) Aug-08
Reforance Probe ET30VE 8 1507 28-Dt-04 (SPEAS, No. ET3-1507_0OciDd) Orct-05
DAEA SN 60 22-Jul-04 [SPEAG. No, DAE4-601_JulD4) Jul-Cey
Sacondary Standands g Check Dade (in housa) Sehedulad Choeck
Power sansor HP B4314 MY41082317 18.00t-02 (SPEAG, i house chack Oc-03) In houge chack: Ocl-05
RF genermtor RES SML-03 1006548 27-Mar2 (SPEASG, in houss check Dec-03) In housa chack: Dec-05
Nestweork Anabypor HP 8753E USA7I00585 S4206  18-Oct-01 (SPEAG, in housa chack Row-03) in hause check: Nov 04
Mama Function Slﬁﬂ?ﬂ

- Jucith Moller Labaratony Technician st £l
Calibrated by ' ),-: y (; e Z}i}{f
Approved by; Katja Pokovic Teehaical Manager

[snuet: Movamber 17, 2004

Certificate No: D1200V2-54054_NovD4

TUV Hong Kong Limited
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Calibration Laboratory of Sehwalzerischer Kalibriardienst

. s
Schmid & Partner c Sorvice sulsse d'italonnage
Engineering AG Servizlo svizzars di tarsturs
Zeughaussirassa 43, 8004 Zurlch, Swizerland S  swiss Calibration Service
Accredited by the Swes Fedaral Office of Metrology ard Ascradaion Acersditation Mo.: SCS 108

Thi Swiss Accreditation Secvics b8 one of the signatores 1o the EA
Multilatersl Agroement for the recognition of calibration certlficates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x,y,z
MIA 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) CENELEC 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 Engingering & Technology (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.

e 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.

s  Feod Point Impedance and Retfurn Loss: These paramelers 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.

e 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 paramelers are used to calculate the
nominal SAR result.

Cerfificate No; D1200V2-50054_Now0d
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Measurement Conditions
DASY system configuration, as far as not given en page 1.

DASY Version DASY4 Va4
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V4.9

Distance Dipole Center - TSL 10 mm with Spacar
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 parametars and calculations were applied.

Temperature Parmittivity Conductivity

Maminal Head TSL parameters 220°C 41.0 1.40 mhaoim

Measured Head TSL parameters (220+02)°C 3BOLEW 1,45 mho/m £ 6 %

Head TSL temperature during test (22.0+0.2) *C — e
SAR result with Head TSL

SAR averaged over 1 cm’ (1 g) of Head TSL condition

SAR measuned 250 mW input powear 841 mW f'g

SAR nomalized normalized o 1W ITEmMW g

SAR for nominal Head TSL parameters ” normalized o 1W IE4mW g+ 17.0 % (k=2)

SAR averaged over 10 cm” (10 g) of Head TSL conditich

SAR measured 250 mW input power 4.84mW /g

SAR normalized nomalizad 1o 1W 19.8mW /g

SAR for nominal Head TSL parameters ' normalized o 1W 10.1 mW | g £ 16.5 % (k=2)

1 caraction to nominal TSL paramaters according to d), chapter "SAR Sensitivities®

Ceriificate No: D1900V2-5d054_Movl4
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Appendix

Antenna Parameters with Head TSL

impadance, transformed to fead point 5598+ 3.0 I
Retum Loss -24.1 dB ]
Antenna Parameters with Body TSL
Impedance, transformed to feed paint 50402 + 420
Rietum Loss -27.6dB
General Antenna Parameters and Design
| 1,198 ns J

| Electrical Dalay (one direction)

ARer long term use wilh 100W radialed powsr, only a shght warming of the dipala near the feadpaint can be measured.

The dipoke |s made of standard semirigid coaxial eabla. Tha center conductar of the feeding ling is directly connected to the

gacond arm af the dipole. The antenna is therefora shor
Mo excessive force must be applied to the dipole amms, because

feadpoint may be damaged,

Additional EUT Data

-gircuited for DC-signals. .
they might bend or the solderad connecions naar fie

Manufactured by

SPEAG

Manufacturad an

March 19, 2004
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DASY4 Validation Report for Head TSL

DateTime: 11/10/04 09:26:02

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d054

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

Medium: HSL 1900 MHz, 1
Medium parameters used: = 1900 MHz; o = .45 mho/m; & = 38.9; p = 1000 kg/m’
Phantom section: Flal Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

L]

-

Probe: ETIDV6 - SN1507: ConvF(4.96, 4.96, 4.96); Calibrated: 26.10.2004
Sensor-Surface: 4mm {Mechanical Surface Detection)

Electronics: DAE4 8n601; Calibrated: 22.07.2004

Phantom: Flat Phantom quarter size -3N:1001; Type: QDO0OP30AA; Serial: SN:1001;
Measurement SW: DASY4, V4.4 Build 3; Postprocessing SW: SEMCAD, V1.8 Build 130

Pin = 250 mW; d = 10 mm/Area Scan (81x81x1): Measurement grid: dx=15mm, dy=13mm
Maxinum value of SAR (interpolated) = 11.2 mW/g

Pin=

250 mW: d = 10 mm/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=3mm, dy=5mm,

dz=5mm

Reference Value = 81.7 V/m; Power Drift = (0.1 dB
Peak SAR (extrapolated) = 16.5 Wikg

SAR(1 g) = 9.41 mW/g; SAR(10 g) = 4.94 mW/g
Maximum value of SAR (measured) = 10.7 mWi/g

0dB = 10.TmW/g

Certificate No; D1900V2-54054_Novi4
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Impedance Measurement Plot for Head TSL
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DASY4 Validation Report for Body TSL
Date/Time: 11/12/04 16:26:29

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1200V2; Serial: D19V - SNSd054

Communication System: CW-1900; Frequenicy: 1900 MHz;Duty Cyele: 1:1

Medium: Muscle 1800 MHz;
Medium parameters used: f = 1900 MHz; o = 1.58 mho/m; g, = 51.6; p = 1000 kg/m’

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

DASY4 Configuration:
« Probe: ET3IDV6 - SN1507; ConvF(4.43, 4.43, 4.43); Calibrated: 26.10.2004
» Sensor-Surface: 4mm (Mechanical Surface Detection)
« FElectronics: DAE4 Snf01; Calibrated: 22.07.2004
+ Phantom: Flat Phantom half size; Type: QDOOOPAYAA; Serial: SN:1001;

« Measurement SW: DASY4, V4.4 Build 3; Postprocessing SW: SEMCAD, V1.8 Build 130

Pin = 250 mW; d = 10 mm/Area Scan (81x81x1): Measurement grid: dx=15mm, dy=13mm
Maximum value of SAR (interpolated) = 12.1 mWig

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

Reference Value = 88.2 Vim; Power Drift = 0.1 dB

Peak SAR (extrapolated) = 17.6 Wikg

SAR(1 g) = 10.4 mW/g; SAR(10 g) = 5.51 mW/g

Maximum value of SAR {measured) = | LB mW/g

-8

0dB = 11.8mW/g

Certificate No: D1200W2-54054_NovDd
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Impedance Measurement Plot for Body TSL
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ANNEX D: PROBE CERTIFICATE

Calibration Laboratory of
Schmid & Partner

Enginearing AG
Zeughausairasss 43, 2004 Furich, Switzertand

Accrodied by the Swiss Federal Office of Matrology and Accreditalion
The Swiss Accreditation Service is one of the siginatories to the E&
Multilaters? Agresment for the recognition af calibration certificates

cliert  OKWAP {Auden)

Sclvaizerisc her Kadibrierdisnst
Service sutssa J'dlalonnage
Servizio svizzers di tarslura
Swiss Calibration Servies

Acereditation No: SCS 108

Gartificate No: EX3-35T8. MarD6

CALIBRATION CERTIFICATE

Calsl

| Calralion procedursis)

| CalBration dale:

Compditem of the cathosiad Bam

EX30V4 - SN:3578

QA CAL-01 %5 and QA CAL-14.v3

Calibration procedure for dosimetric E-field probes

March 20, 2008

In Toleranoe

This cabbration cartificate documents e tracenbiily 8 ratianal slandands, which realize the phvsical urits of measunements (S(
The measuremants and the uncertainlies with confidancs probability are gven on the fllowing pagas and are parl of the cerfcals

Altcaliwations hava been eenducted in thi closed tabareony lcily: emirnment temperature (27 2 31°C and Burnidity = 7%,

Calitralion Equipment used {MATE crilical for calibration)

| Frimary Starvlords | o ol Daia (Calbestad by, Comifice ha,) Schediiled Cakbration
Py metar E44155 LGhaszesrs E-May-05 (METAS, No. 251-00465) May-08

Powar sensor E44124 | varganziT 3-May-05 (METAS, Mo, 2540046683 My 0o

Prawer sansar E44120, MY41400007 I-Marp05 (METAS, No. 25100045} May-05

Raferance 3 dB Sdienustar SN 55154 (30) 11xhgf (METAS, Ko, 251-00489) 06
| Reference 20 dB Attenuator 2H: BEONG (200} I-May-05 (METAS, Na, 251-00467] May06

Fonfernoe 30 dB Adlenuasorn SH: S5129 {3} 11-Aug-05 METAS, Mo, 25100500} faig 06

Referanss Probe S0V | 5N: 33 2-JBn-05 (SPEAG, Ko, ES2-3013_Janis} Jan-07

OAES | SM: 54 E-Fab-06 [SPEAG, Mo DAE4-654 Fob0s) Fab-07

Secandary Standands # Check Dale fin house) o Scheduied Check

RF genarator HS BELBC LIS3842001T00 4-Aug-9 [SPEAG, in house check Nov-05) In house chack: Maw07 |
Ketwark Aralyzar HP BT53E | UISET 300535 180101 (SFEAG, in house check Nov-5) In hotise check May 66

Harmsa Furctian Sigialue
Calitrated by Falia Bokoic Trchnioal Manager M : / -
b .9—_.
A
Apprnied by Fin Buomnball R&D0 Diroctor

P i

Iagised: March 22, 2006 |

Carlificate Mo: EX3-3578 Mas

Page 10d9
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Calibration Laboratory of

' §  Sehwaizerisshor Kallbrisrdsenst

Schmid & Partner ¢ Senvicssuisse ditalannage

Engineering AG Servizio swizzera di laratura
Zeughausstrasse 43, 8004 Zurich, Swilzerland S swiss Callbration Sarvice
Ancredied by the Swiss Federal Ollize of Matrology and Accreditatian Accroditation Me.: SCS 108
The Swiss Ascredislion Service |s one of the signatonies o the EA
Mubtitatarat Agreemand for the recogn Hion of calibestion cartificsles
Glossary:
TSL tiszue simulating liguid
MORM:x. Y, 2 sansitivity in free space
ConF sensitivity in TSL / NORMx,y.2
LCP diode compression point
Polarization o g rotation around probe axis
Polarization & & rotation around an axis that is in the plane normal fo probe axis (at

measurament center), i.e., 3 = 0 is normal to probe axis

Calibration is Performed According to the Following Standards:

a} IEEE Std 1528-2003, "IEEE Recommandead Practice for Datermining the Peak Spafial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, December 2003

b) CEMELEC ENM 50381, "Basic standard for the measurement of Specific Absorption Rate
refated to human exposure o electromagnetic figlds from mobile phones (300 MHz - 3
GHz), July 2001

Methods Applied and Interpretation of Parameters:
= NORMy .2 Assessed for E-field polarization 8 = 0 (f = 900 MHz in TEM-celt; f = 1800 MHz:
R22 waveguide), NORM:x,y.z are only infermediale values, e, the uncerainties of
NORM:xy.z does not effect the E*-field uncertainty inside TSL (see balow Canvi),
¢ MNORMfx v,z = NORMxy,z * frequency_response {see Frequency Response Chart). This
linsarization is implemented in DASY4 software versions later than 4.2, The uncertainty of
the freqguency response is includad in the stated unceriainty of Comef.

s DCPxyz: DCP are numarical linearization parameters assessed based on the data of
power sweep (no uncertainty reguired). DCP does not depend on frequency nor media.

« ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field {or
Temperature Transfer Standard for f = 800 MHz) and inside waveguide using analytical fiekd
distribufions based on power measuremesnts for f = 800 MHz. The same setups are used for
assessment of the parameters applied for boundary compensation (alpha, depth) of which
typical uncertainty values are given. These parameters are used in DASYY software to
improve probe accuracy close to the boundary. The sensitivity in TSL coresponds to
NORMzx v,z * Convi- whereby the uncertainty corresponds Lo thal given for ConvE, A
frequency dependent ConvF is usad in DASY version 4.4 and highar which aflows
extending the validity from + 50 MHz to + 100 MHz.

e Spherical isofropy (30 deviation from isofropy): in a field of low gradients realized using a
flat phantom exposed by a patch antenna,

«  Senszor Ofsef The sensor offset comesponds to the offset of vinual measurement center
from the probe tip (on probe axis). No tolerance required.

Cadificate Moo EX3-3678_Marlb Page 2of 8
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EX3DV4 SN:3578 March 20, 2006

Probe EX3DV4

SN:3578

Manufactured: November 4, 2005
Calibrated: March 20, 2006

Calibrated for DASY Systems

{Mote: non-compatitle with DASY2 system?)

Codilicate Mo: EX3-35TE_Mans Page 3of 9
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EX3DV4 5N:3578 March 20, 2006

DASY - Parameters of Probe: EX3DV4 SN:3578

Sensitivity in Free Space™ Diode Compression”
NormX 0.500 £ 10.4%  pVAVIm)? DCP X 93 mv/
Morm'y 0.506 + 10.1% uW["."."rr'l‘]E DCP Y 23 mv
MNarmZ 0.550 + 10.7% aVIVIm) DCP Z 83 mv/

Sensitivity in Tissue Simulating Liquid {Conversion Factors)

Please see Page 8.

Boundary Effect

TS5L 500 MHz Typicel SAR gradient: 5 % per mm
Sensor Center o Phantom Surface Distance 20mm 3.0 mm
SARL, ] Withoud Comection Algoritim 31 1.4
SAR, [%] With Corraction Algarithm 0z b
T5L 1750 MHz Typical SAR gradient: 10 % per mm
Sensar Center to Phantom Surface Distance 2.0 mm 3.0 mm
SARL, [%] Withau! Cormrection Algorithm 25 1.0
SRR, [] With Cormaction Algorithm 0.2 0.3
Sensor Offset
Probe Tip o Sensor Center 1.0 mm

{The reported uncertainty of measurement is stated as the standard uncertainty of
measurement multiplied by the coverage factor k=2, which for a nermal distribution
corresponds to a coverage probability of approximately 95%.

* Tha uncertainlies of Mo, Y2 da not affect the E-Rakd uncersinty inside TSL (see Pags 8,
® Mumarical Fnsarization parameter: unesrtaingy rel egquired

Canlificals Mo EX3-3578 Marls Paga 4 of &
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EX3DV4 SN:3578
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
; 1.5 : T | ; : | : |
| | T |
1.4 } | M — | !

Freguency response {normalizad)
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Uncertainty of Frequency Response of E-field: £ 5.3% {k=2)
Cartificate No: EX3-3578_Mar0B Faga G of 0
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EX3DV4 5N:3578 March 20, 2006

Receiving Pattern (¢), 9 = 0°

F= 600 MHz, TEM ifi110EXX

[~o—30 Mz

| =100 Mz |
ok, ;| —G00 Mz |
B |~ 1500 MHz |
| TR0 MMz | |

Error [d8]

Uncertainty of Axial Isotropy Assessment: + 0.5% (k=2)

Cerificale Moy EX3-3578 Marls Page & of &
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EX3DV4 SM:3578 March 20, 2006

Dynamic Range f(SAR,..4)

(Waveguide R22, f = 1800 MHz)
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Uncertainty of Lingarity Assessment: £ 0.6% (k=2)
Cedilizale Mo EX3-3578_Mar(s Page T of 8
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EX3DV4 5N:3573

SAR[mWIiem’] 1 W

March 20, 2006

Conversion Factor Assessment

f = B00 MHz, WELS RY {head)

el
[+

=i
w0
-

]

I A X |

| —o—analylical  —o— Measuramantz |

=
=

SAR[mWIicm®] 1w

f=1750 MH
A0

250 0|

i
o
=

=[rmmn]

=, WGLS R22 (head) [

| —o—Anakylical —-:b-—ldlmmuesnmlsl [

F[MHz] Validity [MHz]" TSL  Pormittivity  Conductivity  Alpha  Depth  GonwE Uncertainty

200 + 500+ 100 Head 41.5+5% Q87 £5% 0868 068 838 +11.0% (k=2)
1760 + 50+ 100 Head 40,1+ 5% 137 +5% 0.59 [LRD T30+ 11.0% (k=2)
1850 50/ 100 Head 40,02 5% 140+ 5% .59 0.50 698 £ 11.0% (k=2)
2450 + 500+ 100 Head 30.7 ¢ 5% 180+ 5% 052 08D 64T & 11.8% (k=2)
900 =500+ 100 Body 550+5%  1.0545% D78 084  BAS £11.0% (k=2)
1750 +50/+ 100 Body 53425% 1491 5% 063 0.68 7.03 £ 11.0% (k=2)
1950  +50/% 100 Body 53328% 152+5% 042 087 BTS £ 11.0% (k=2)
24500 £50/=100 Body 527+5% 1.95:5% 058 073 AT £ 11.8% (k=2)
2400 250/ 100 Body 48.0:x5% S530:x5% 0.35 175 A1+ 13.1% k=2
5800  +£350/ 2 100 Body 482#5% B.00+5% 0,32 1.75 389 £13.1% (k=2)

® Tha walidity of 2 100 Mz eny nppdse for BASY w48 and Idgher (nen Page 21 The uncemalnty is the RES
al e Cenvl uncertinty at calibratisa fraquency and the unscertaisty for the indicated frequency band.
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EX3DV4 SN:3578 March 20, 2006

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

Error [dB]

- i e Y
(B0 50 B-080-060 B-040-040 8-0.40-0.20 O-020-0.00 |

|
Q000020 CHA0-040 Q040060 DLed08F BOEe10D |

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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