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Appendix

Antenna Parameters with Head TSL
Impedance, tranaformed fo feed point B120-F8i0
Ratum Loss - 303 dBE

Antenna Parameters with Body TSL

Impedancs, transformed o feed point A7 G -4.51 —|
Retun Loss -25.6dB |

General Antenna Parameters and Design

| Electrical Delay {one direction} 1,382 ns |

After long tarm use with 100W radiated power, only a slight warming of the dipale rear the feedpaint can be measured.

The dipcle is made of standard semirigid coaxial cable. The center conductor of the feading line is diredlly conmecied Lo the
second arm of the dipole. The antenna is therefora short-circuited for DC-signals

Mo excessive force must be applied 10 the dipole arms, becausa they might bend ar the saldered connections near he
feedpoint may ba damaged

Additional EUT Data

Manufaciured by SPEAG
Manufaclured on Seplember 15, 2000

Cartificate Mo: DBISVZ-4d052 _Jlanil Page 5l 9
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DASYS Validation Report for Head TSL
Diated Timaer 1LOT, 2000 1206000

Test Laboratory: SPEAG. Zurich. Switzerland
DUT: Dipole 35 MHz; Type: DE3SV2: Serial: DR3SVI - SN:4di92
Communication System: CW: Frequency: 835 MHz: Duty Cyele: 1]
Mdedipm: HSL900) :
Medium parameters used: = 833 MHz o = 0.89 mho/m; & = 41.2; p= 1000 kpfmy
Phantom section: Flat Section
Measurement Slandard: DASYS (IEEEAEC/ANS] Ca3, 192007
DASYS Configuration:

& Probe: ESIDYVE - SYIEDS: CopvFi6,04, .04, 6,04 Calibrated: 26.06,.2009

»  Bemmoc-Surfece: 3man {dechanical Surface Detection )

®  Ebectronics; DAES Sna0 b Calibraged: 705 2004

& Phantom: Fiat Phantom 4.90; Type: QDODDPISAA; Serial: 1001

®  Mlegsurement W DASYS Y2 Build (5T SEMCAD X Version 1.0 Bulild 37

Pin=250 mW /d=15mm, dist=3.0mm (ES-Probe}yZoom Secan (7x7x7)/Cube 0: Measurement
orid: dv=3mn. dy=>3nun. dz=5mm

Reference Value = 57.5 Vim; Power Drifi =-0.00176 dB

Peak SAR (extrapolated) = 338 Wikp

SAR(I g) = 2,39 mW/g; SAR{10 g) = 1.56 m\Wig

Magimum value of SAR {neasured) =277 mWig

dB
n

N di =2.77mW:g

Cerfificate Mo DEISVZ-2d0R2_lan10 Page Gaf 8
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Impedance Measuremeant Plot for Head TSL
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DASYS Validation Report for Body

Date/ Time: 14.01.2000 15:40:17
Test Laboratory: SPEAGL Zurich, Switzerland
DUT: Dipole 835 MHz: Type: DE35VI; Serial: DRIV - SN:4di(92

Communication System: CW: Frequeney: 833 MHz; Doty Cyele: 101

Medium: MSLY00 ;
Medium parameters used: = 835 MHz: o = 0.98 mho/m: g, =34.6:p= L0000 kg'm®
Phantom section: Flat Section

Weasurement Standard; DASY S (IEEE/NEC/ ANSTCH319-2007)

DASY S Configuration;
& Probe ES3OVE < S%3203: Comvl(5.97, 5.97, 5,97 Calibrated: 26.06.200%
®  Sensop-surface: 3mm (Mechanical Surface Detectiony
& Electronics: DAES Seedl; Calibrugest: 0703 2009
s Phaniom: Flat Phantom 490 Type: QDO00B49A A Serial: 1004

& Slsgsyrement SW DASYE VI Build 157 SEMCAD X Verssion 4.0 Build 57

Pin250 mW /d=15mm, dist=3.0mm (ES-Probe)/Zoom Scan {7x7x7)/Cube 0 Measurement
arid: dx=5mm. dv=53mm, dz=53mm
Reference Value = 33.9 V/m; Power Drift = 0.013 dB
Peak SAR (extrapolated) = 3.67 Wiky
SAR(L g) = 2.49 mWig; SAR(10 g) = L.63 mWig
daximurm value of SAR {measured) = 2.89 mWig

B | = |

=21 |

-10.5

i dB = 2.80m W g

Carificats Mo: DEISVI-40092_tanil Page 8 of &
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Impedance Measurement Plot for Bady TSL
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ANNEX G: D1750V2 Dipole Calibration Certificate

Calibration Laboratory of ey,

) A, # g Schwelzerischer Kalibrierdienst
Schmid & Partner === ¢ Bervice suisse d'étalonnage
Eﬂgil’lEEl’iﬂg AG T Servizio svizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland c’”wﬁﬁ*" S swiss Callbration Service
") ||| i it
Accradied by the Swiss Accreditation Service (SAS) Accraditation M. SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreerment far the recognition of calibration cerificates

ciient  TA Shanghai (Auden) Cartificate No: D1750V2-1033_May10

|CALIBRATION CERTIFICATE i 4

Object D1750V2 - 3N: 1033

Cabbration procedure(s) QA CAL-05.vE
Calibration procedure for dipole validation kits ;

Calibration date: May 17, 2010

Thiz calibration carificate documants the traceability to national standards, which realize the physical units of measurermaents (=1
The reasurernents and tha uncartainties with confidencs probability are pwan on the following pages and ame par of the cenificata.

All calibrabons have bean conducted in the closed laboratory tacikty: environmeant lemperatuns (22 & 31°C and numidity < T0%.

Calibration Equipment used (MATE critical for calibration)

Primagy Standards [iD e Cal Dite (Cerfificats Mo.) Scheduled Calibration

Powar mater EPM-4424 GE37T480704 DE-Det-D% (M. 217-01085) oot

Powar sinsor HP 84814 USaTa027A DE-Oxct-09 [No. 217-01088) Ot-10

Aefarenca 20 dBE Albarsator SM: 5086 (20g) 30-Mar-10 (Mo, 217-01158) Mar-11

Type-M mismatch combinatan SM: BO4T.2 0 06327 30-Mar-10 (Mo, 217-01162) Mar-11

Refarence Probe ESI0WVA SM; 3205 I0-Agir-100 (Mo, ES3-3205_Aprid) Agra11

DAE4 SM: B 02-Mar-10 (Mo, DAE4-E11_Marii) Mar-11

Sacondary Standards | 1D & Chach Date (in hougse) Scheduled Check

Pexwar sansor HP B431A, MY a1 0RE 7 18-0c1-02 {in house chack Oct-0§) In house chack: Oct-11

RAF genarator RES SMT-06 100005 A-Aug-8 {in housa chack Ocl-08) In housa chack: Oct-11

Network nalyzar HF 753E USATAH0585 54206 18-0c1-01 {in house chack Oct-00) In house chack; Oot-10
Name Function Signature

Calibrated by Dirmce gy Laboratory Tachnician M

Appraved by: Katje Pokenie Tachnical Manager ﬂ % ;

Isswed: May 19, 2010

TH_IE cabibralion cerilicate shall not be reproduced excapt in full without written approval of the faboealary.

Cerificate Mo: D1750V2-1033_May10 Fage 1ol d
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

5 Schweizerischer Kalibrierdienst
Service suisse d'étalonnage

c Saervizio svizzero di taratura

S Swiga Calibration Service

Accradited by the Swiss Accreditation Sanice [SAS) Accreditation No,; SCS 108
The Swiss Accreditation Service s one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y.z
/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE 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 Technigues®, December 2003

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) Federal Communications Commission Office of Engineering & 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) DASY4/5 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.

* 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.
Mo uncertainty required,

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

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

« S5AR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

Cerificate No: D1750V2-1033_May10 Page 2 af 9
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Measurement Conditions

DASY system configuration, as far as not

iven on page 1.

DASY Version DASYS Ve 2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dw, dy, dz =5 mm
Frequency 1750 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 22.0°C 401 1.37 mho'm
Measured Head TSL parameters (220+02)°C 39826% 1.33 mho'm = 6 %
Head TSL temperature during test (21.7£02)°C -
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measurad 250 mW input power 886 mW /g
SAR nomalized normalized to 1W A5AamW g

SAR for nominal Head TSL parameters

normalized to 1W

36.1 MW / g £ 17.0 % (k=2)

SAR averaged over 10 em” (10 g) of Head TSL condition
SAR measured 250 mW input power 4T4mW /g
SAR normalized normalized to 1W 19.0mW /g

SAR for nominal Head TSL parameters

normalized to 1W

19.1 m\W / g = 16.5 % (k=2)

Certificate Mo: D1750V2-1033_May10

Page 3 of 9
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Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Body TSL parameters 22.0°C 53.4 1.49 mhaim
Measured Body TSL parameters (22.0 £ 0.2) "G 5416 % 1.43 mha'm + 6 %
Body TSL temperature during test (22.0£0.2)°C -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL conditicn
SAR measured 250 mW input power 9.37 mW { g
SAR normalized nermalized to TW arsmw g

SAR for nominal Body TSL paramaters

nomalized to 1W

38.5 mW / g = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition

SAR measured 250 mW input powear 511 mwW /g

SAR normalized nomalized to 1W 204mWig

SAR for nominal Body TSL parameters narmalized to 1W 20.7 mW /g = 16.5 % (k=2)

Cerificate No: D1750V2-1033_May10

Page 4 of 9
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to fead point 4940+ 1.1}

Return Loss -38.1dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 45.1 L1 + 0.7 ji2

Return Loss - 25.7 dB

General Antenna Parameters and Design

Electrical Delay (ene direction) | 1.220 ns

After long term use with 100W radiated power, cnly a slight warming of the dipols near the feedpaint can be measured.

The dipole is made of standard semirigid coaxial cable, The center conductor of the feeding ling is directly connected to the
sacoend arm of the dipale. The antenna is therefore shon-circuited for DC-signals.

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manutactured by SPEAG
Manufactured on Dacember 02, 2009

Certificate Mo: D1750W2-1033_May10 : Page 5ol 9
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DASYS5 Validation Report for Head TSL

Date/Time: 17.05.20010 12:37:07
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: DIT50%2 - SN:1033

Communication System: CW; Frequency: 1750 MHz; Duty Cycle: 1:1

Medium: HSL U1l BB

Medium parameters used: f = 1750 MHz; o = 1.33 mho/m; & = 39.8; p = 1000 kg/m”
Phantom section: Flat Section ;
Measurement Standard: DASYS (IEEE/IEC/ANST C63.19-2007)

DASY S Configuration:
»  Probe: ES3DV3 - SN3205; ConvF(5.25, 5.25, 5.25); Calibrated: 30.04.2010
+  Sensor-Surface: 3mm (Mechanical Surface Detection)
«  Electronics: DAE4 Sn601; Calibrated: 02.03.2010
»  Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0OAA: Serial: 1001
«  Measurement SW: DASYS, V5.2 Build 162; SEMCAD X Version 14.0 Build 61

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 94.6 V/m; Power Drift = 0.018 dB

Peak SAR (extrapolated) = 15.8 Wikg

SAR(1 g) = 8.86 mW/g; SAR(10 g) = 4.74 mW/g

Maximum value of SAR (measured) = 11.1 mW/ig

20

0dB=11.1mW/g

Cerificate Mo: D1750V2-1033_Mayi10 Page 6 of 9
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date/Time: 14.05.2010 12:15:54
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750V2; Serial; DIT50V2 - SN:1033

Communication System: CW; Frequency: 1750 MHz; Duty Cycle: 1:1
Medium: MSL ULl BB

Medium parameters used: f = 1750 MHz; o = 1.43'mho/m; ¢, = 54.1; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:
¢ Probe: ES3DV3 - SN3205; ConvFi4.8, 4.8, 4.8): Calibrated: 30.04.2010
»  Sensor-Surface: 3mm {Mechanical Surface Detection)
*  Electronics: DAE4 Sna01; Calibrated: 02.03,2010
+  Phantom: Flat Phantom 3.0 (back); Type: QDODOPSOAA; Serial: 1002
+«  Measurement SW: DASYS, V5.2 Build 162; SEMCAD X Version 14.0 Build 61

Pin250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 94.4 Vim; Power Drift = (0.,012 dB

Peak SAR (extrapolated) = 15.8 Wikg

SAR(1 g) = 9.37 mW/g; SAR(10 g) = 5.11 mW/g

Maximum value of SAR (measuredy = 11.7 mW/g

R+

A1

LS

0dB = 11.7mW/g

Carlificate No: D1750V2-1033_May10 Page 8of 9
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Impedance Measurement Plot for Body TSL
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ANNEX H: D1900V2 Dipole Calibration Certificate

Calibration Laboratory of g Schweizerischer Kalibrierdi
Schimid & Partner c Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura

Zaughausstrasse 43, 8004 Zurich, Switzerland s Swiss Calibration Service

Acereditad by tha Swiss Accradiation Sarvice (SAS) Agcredittion Mo.: SCS 108
The Swiss Accredilalion Service is ane of the signatories 1o the EA
Muhilateral Agresment for the recognition of cabration certificates

Ot

Gakbration procadurals)

Cadbration date:

Condnion o e catested e ([TTORSEAROE I E—

This cabbrabon cerfificate documents tha traceabdity 1o naliona! standards, which malize 1ha physcal units of measuramenis (51).
Thi messuremants and the unceetalntias with condidenca probabdity are given an the follcwing pages and are par ol the cerificate.

Al zafibrations Bave bean sonsutted in the closed lsharalony Tasfily: envirnmenl lemperalre (22 £ 370 and huridity < 70%.

Gelbration Equipmeant usad (M&TE critkcal for calibradion)

Primary Standards 0% Cal Date {Calibrated by, Cerlificale Mo Scneduled Calibealion

Povwer mabar EPM-4424 GEITA80704 OB-c1-08 (Mo, 217-00896) Cot09

Power senser HP B4E1A LIS37282TEE QB-Ch:1-08 (hea. 217-00636) G108

Acteranca 20 4B Atleruzatar Sh: BO&E {200} A1-Mar-09 (Mo, 217-01026) Klar-10

Type-M mismatch combination SM: BO4T.2 10632 A1-har09 (Mo, 21T-01029) Mlar-10

Aeferanca Proba ES30VE 5M; 3025 A0-Aprd (Mo, ES2-3025_ApnliH) bpr10

DaE4 Sh: B0t O7-Mer-09 (Mo DAEA-EH _Marld) Mar-10

Seoardany Slandards 10 # Check Date {in hause) Sthaduled Check

Power sensor HP B4B1A K d1082317 18-0ct-02 {in house check Oct-07) In house check: Ogt-08

AF generor R&S SMT-06 100005 d-AU-88 Jin howsa choeck Ocl-07) In nouse check: Oot-03

Metwork Aralyzer HP B753E LISAFAME0E 84506 18-0ci-01 din house chsak Ol -08} In house check: Oct-0%
Marmne Function Signature

Calrated by: ke B (B SRRy

Approved By:

Egsuad: July 14, FH0H

This caligrabion cedificata shad not be raproduced axcept in full withoul written approval of 1he laoralong

Certiicate No: D1900VE-5d111_Juing Page 1ol g
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Calibration Laboratory of ﬂ_:x'"w::l_l:fii",._,_ g Sehweizerischer Kalibtierdianst
Schmid & Partner ;ﬁﬁ c Service suisse d'étalonnage
Eﬂgineefing A = T_\_—b = Servizio svizzera di taratura
Zeughaussirasse 43, 8004 Zurich, Switoerkand 'E.—'_._ﬂﬁ_“wb 5 Swiss Calibration Sarvics
Accradited by the Swiss Accredilation Service [SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Ag t for the recognition of calibration certificates
Glossary:
TSL tissue simulating liguid
ConvF sensitivity in TSL / NORM x,y.z
MiA not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

c)

IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Hurnan Head from Wireless
Communications Devices: Measurement Technigues®, December 2003

CEMELEG 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 & Technology (FCC OET),
“Ewvaluating 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 85

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Maasurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the cerificate are valid at the frequency indicated.

Antenna Parameters with TSL: The dipole is mountad 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 Reium 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 Hetum Loss ensuras low
reflected power. Mo uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed paoint.
Mo uncertainty required.

SAR measured: SAH measured at the stated antenna inpul 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 result.

Cerificate No; D1900V2-5d111_Jul®d Page 2of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1. )
DASY Version DASYE W5 IZI
Exitrapolation Advanced Extrapolation N
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Freguency 1900 MHz + 1 MHz
Head TSL parameters
The following parametans and calculations were appliad.
Temperature Permitlivity Conductivity
Mominal Head TSL paramelers 220°C 40.0 1.40 mhodm
Measured HaadT_Ei. paramala-rs_. (22.0 :r{l.:'zi Co 409 +£6% 1.43 mhodm = 6 %
Head TSL mmpm"-atm during test 220 =0.2) "
SAR result with Head TSL
SAR averaged over 1 cm® {1 g) of Head TSL condition
SAR measured 250 mW input power 10.5mW /g
SAR normalized normalized to 1V 420mW g
SAR for nominal Head TSL parameters ' normalized to 1W 1.7 mW f g = 17.0 %% (k=2)

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

Candition |
A3 mW /g
220mwW /i g

21.9 mW / g = 16.5 % (k=2)

SAR measured 250 mW input power

SAR nommalized normalized to TW

SAR for nominal Head TSL paramsatars nommalized to W

' Correction to nomenal TSL parameters according o d), chapier “SAR Sensitivities”

Cerificate Mo D1900VE-50111_Jui0g Page 318
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Body TSL parameters
The following parameters and calculations wera applied.
Temperature Permittivity Conductivity
MNominal Body TSL parameters | 22,0 53.3 1.52 mhao'm
Measured Body TSL parameters {22.0+02)"C 535 =6% 1.55 mha/m £ 6 %
Body TSL temperature during test | 2142023 o 2
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Condition
S5AR measured 250 mW input powear 10.7mW /g
5AR nomalized raormalized to 1W 428 mW /g

SAR for mominal Body TSL parameters 5

nomalized to 1W

42.4 mW g = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input powar EEITmW /g
SAR nomalized nommalized to 1W 224 mW /g

S5AR for nominal Body TSL parameters ©

nomalized to 1W

22.3 mW / g = 16.5 % (k=2)

? Correction 1o nominel TSL parameters sccording to d), chapter “SAR Sensitivities”
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Appendix

Antenna Parameters with Head TSL

Impeadance, transformed o feed point 51108 + 48K
Retum Loss - 26.3 dB

Antenna Parameters with Body TSL

Impedance, translarmed o lead paint 45.3 0 + 5.4 2

Retum Loss -21.6 08

General Antenna Parameters and Design

Electrical Detay (one direction) 1200 ns

After larg term use with 100W radiated powear, only a slight warming of the dipole near the lesdpoint can be measured,

The dipale is made of standard semirigid coaxial cable. The center conductar of the feeding line s directly connacted 1o tha
second arm of the dipole, The antenna is therefore shont-circuited for DC-aignals,

Mo excessive farce must be appliad to the dipale ams, because they might bend or the soldered cornections near the
feadpaint may be damaged,

Additional EUT Data

Manufactured by SPEAG |
Manufactured an barch 28, 2008 |
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DASYS Validation Report for Head TSL
Date/Time: 07.07.2009 15:32:44

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D900V 2; Serial: DI900OV2 - SN:5d111

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

Medium: HSL U] BB

Medium parameters used: £= 1900 MHz; 5 = 1.43 mho'm; & = 40,%; p= 1000 }:.g.-’rn'1t
Phantom section: Flal Section

Measurement Standard: DASY S (IEERTEC)

DASYS Configuration:
«  Probe: ES3DV2 - SN3025; ConvF{4.88, 4.88, 488}, Calibrated: 30.04,2009
«  Sensor-Surface: Imm (Mechanical Surface Detection)
=  Electronics: DAE4 Sn601; Calibrated: 07,03, 2000
«  Phantom: Flat Phantom 5.0 (fromty; Type: QDOOOPS0AA; Serial: 1001

«  Measurement SW: DASYS, V3.0 Build 120; SEMCAD X Version 13.4 Build 45

Pin = 250 mW; dip = 10 mm, scan at 3.0 mm/Zoom Scan (dist=3.00 mm, probe Odeg)
(7Tx7x7)/Cube 0:

Measurement grid: dx=5mm, dy=5mm, dz=5mm

Referance Value = 95.7 Vim: Power Drift = (0,100 dB

Peak SAR (extrapolated)y = 19,1 Wikg

SAR(I g) = 105 mWig; SAR(I0 g) = 549 mWig

Maximum value of SAR (measured) = 131 mW/g

i

-20 Lg

0dB = 3. ImW/g
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Date/Time: [4.07.2009 16:37:132

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz: Type: D1900VZ; Serial: D1900V2 - SMN:5d111

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

Medium: MSL ULO BB

Medium parameters used: £ = 19 MHz: g = 1.535 mho/m; & = 53.6: p = 1000 kg.-'rn"'
Phantom section: Flat Section

Measurement Standard: DASYS ([EEEAEC)

DASY S Configuration;
»  Probe: ES3DV2 - SN3025; ConvE(d.46, 446, 4 46); Calibrated: 30004, 2009
«  Sensor-Surface:; 3mm (Mechanical Surface Detection)
«  Electronics: DAE4 Sn601; Calibrated: O7.03. 2000
»  Phantom: Flat Phantom 5.0 (back); Type: QDODOPI0AA; Serial; 1002

= Measurement SW: DASYS, V3.0 Build [20; SEMCAD X Version 13.4 Build 45

Pin = 250 mW; dip = 10 mm, scan at 3.0mm/Zoom Scan (dist=3.0mm, probe Odeg)
{(Tx7xT)Cube 0:

Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 97.2 Vim; Power Drift = -0L0087 1 JB

Peak SAR (extrapolated) = 18.8 W/kg

SAR(T g) = 10,7 mWig; SAR(L0 g) = 5.61 mW/g

Maximum value of SAR (measured) = 13,5 mWig

di
o

0 dB = 13.5mW/g
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Impedance Measurement Plot for Body TSL
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ANNEX I: DAE4 Calibration Certificate (Nov 2009)

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughaussirasse 43, 8004 Zurich, Switzerland

Schweizarischar Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditad by the Swess Accreditation Sarvice (SAS) Accreditation bo.; SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Mulilateral Agreament for the recognition of calibration cerlificates

ciient  TA=5H (Auden) Certificate No: DAE4-871_Nov09

CALIBRATION CERTIFICATE

Cimjact DAE4 - SD 000 D04 BJ - SN: 871

Calibration procadurais) QA CAL-06.v12
Calibration procedure for the data acquisition electronics (DAE)

Calibration dais: Movemnber 11, 2009

Thie calibration cartificate documants the tracesbility to national standards, which realize the physical units of measuremants (S1).
Tha measurements and tha uncarainties with confidance probability are given on tha Ellowing pages and e pan of the cenificats

All calibrations hawve been conducted in the dosed laboratory Facdity: environment temperabare (22 + 3)°C and humidity < T0%.

Calibration Equipmeant used (MATE critical for cabibration]

Frimary Standards 1D & Cal Date (Carifizate Mo.) Schaduled Calibration
Kaithley Multirmater Typie 2001 SH: DE1027E 1-0et-0 (Mo: B056) Oct-10

Sacondary Standards D% Check Date (in housa) Schaduled Check o
Calibrator Box V1.1 SE UMS 005 AB 1004 05-Jun-03 [in house check) In howse check: Jum-10

Mama Funghon Sigrirtureg
Calibrated by: Andrea Gurtl Tachniclan

Appronvid by Fir Bambhaolt R&D Direscrtar ﬁ
| WS eaad

bssued: Movembar 11, 200%

This calibration cartificate shall not be reproduced excapt in full without writien appraval of the laboratory.
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Calibration Laboratory of ‘,_q“'"'-'\l:'rp?fp’_ Schweizerischer Kalibrierdionst
Schmid & Partner = ity et
Engineering AG ﬂ% c Servizio svizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland &Y, Irm\f S Swiss Calibration Service
Accraditad by tha Swisa Accradilalion Service [SA45) Agcreditation No.: SCS5 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agresment for the recognition of calibration certificates

Glossary

DAE data acquisition electronics

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: Galibration 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 as documented in the Appendix contain technical information as a
result from the performance test and require no uncerainty.

* 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
measurament.

= 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 valtage and statistical results over a large number of
zero voltage measurements,

* Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

* Input resistance: DAE input resistance at the connector, during internal auto-zeroing
and during measurement,

* Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generatad,

+  Power consumption: Typical value for information. Supply currents in various operating
modes.
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DC Voltage Measurement
AD - Converter Resolution nominal
High Range: 1LSB = 6. 1u\v, full ramge = -100...+300 mV
Low Range: 1L5B = GinV , fullrange = -1.......+3mY¥

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

Calibration Factors X ¥ Fd
High Range 404,813 £ 0.1% (k=2) | 404.794 2 0.1% (k=2) | 405.237 + 0.1% (k=2)
Low Range 3.98191 £ 0.7% (k=2) | 3.98417 £ 0.7% (k=2) | 3.98912 + 0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY systam a0.0"+1°®
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Appendix
1. DC Voltage Linearity
High Range Reading (uV) Difference (pV) Error (%)
Channel X + Input 1599934.0 1.84 0.00
Channel X + Input 18999.85 0.05 0.00
Channel X = Imput -19997 97 1.83 -0.01
Channel ¥ + Input 200010.3 -3.71 -0.00
Channel ¥ + Input 19899912 -0.48 -0.00
Channel ¥ - Input -20000.18 0.78 0.00
Channel Z + Input 2000102 -2.80 -0.00
Channel £ + Input 19998.54 -0.B6 <0.00
Channel Z - Input -19995,82 0.00 0.00
Low Range Reading (pV) Difference (uV) Error (%)
Channel X + Input 2000.3 0.2z o
Channel X + Input 200.20 0.30 0.15
Channel X = Input -1499.89 0.29 -0.10
Channel ¥ + Input 1959.8 -0.13 -0.01
Channel ¥ + Input 200.08 -0.04 -0.02
Channel ¥ - Input -200.43 -0.73 0.36
Channel £ + Input 1999.5 0.57 .03
Channel Z + Input 195,58 -0.72 -0.36
Channel 2 - Input -201.11 -1.01 .51
2. Common mode sensitivity
DASY measurement parameters: Auto fera Time: 3 sac; Measuring fime: 3 sec
Common maode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (pv)
Channel X 200 13,79 12.75
- 200 -12.26 -13.72
Channel ¥ 200 =11.82 -11.47
- 200 10.67 10.68
Channel Z 200 -1.08 -1.35
- 200 0.32 a1z
3. Channel separation
DASY measurament paramaters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (u¥) | Channel ¥ (uV) Channel Z (pV)
Channel X 200 3,38 1.06
Channel ¥ 200 152 - 3.59
Channel Z 200 255 141

Cerificale Mo: DAE4-871_MNowv(d
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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 15928 16288
Channel Y 16188 15745
Channel Z 15730 16219

5. Input Offset Measurement
DASY measurament parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input 10002
Average (V) min. Offset (uV) | max. Offset (uV) L ?::]II“"““
Channel X 0.06 -3.43 1.18 0.562
Channel ¥ Eiira | -2 66 0.96 0.57
Channel 2 -0.95 -1.94 0.04 .41
6. Input Offset Current
Mominal Input circuitry offset current on all channels: <254
7. Input Resistance
Zeroing (MOhm) Measuring (MOhm)
Channel X 0.19849 2044
Channel ¥ 01899 2036
Channel £ 01999 203.8

8. Low Battery Alarm Voltage iverifiad during pre test)

Typical values.

MAlarm Level (VDC)

Supply (+ Vec)

+7.9

Supply (- Vec)

=76

9. Power Consumption (verified during pre test)

Typical values

Switched off (mA)

Stand by (mA) Transmitting (mA)

Supply (+ Vee)

+0.0

+6 +14

Supply (- Vec)

—0.01

8 -8

Cerificate Mo: DAE4-871_MNow0d
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ANNEX J: DAE4 Calibration Certificate (Nov 2010)

Calibration Laboratory of #w Schwaizarischer Kallbrisedisnal

Schmid & Partner ﬁ’}é Service sulsse d'étalonnage
Engineering AG et Servizlo svizzero di taratura

Zeughaussirasse 43, 8004 Zurich, Switzerland 1m;e‘ Swiss Calibration Servica

Accredited by the Swiss Accreditation Service {SA5)
The Swiss Accraditation Service is ona of the signatories Lo the EA
Multilateral Agraamant for the recognition of calibration certificates

Object

Calibralion grecadurss)

Callbration date;

Thés calibration certifioate documents the tracaability to naticnal standards, which realize the phiysical units of measuremants (1),
The measurements and the uncanainties wih confidence probability are green on the following pages and ane part of the cenificate.

All calibrations have been condiscted in the closed |aboratory faciity, enviranmend temperature (22 = 5)°C and humidty < 70%.

Calibration Equlpsant used (MATE critical for calibraticn)

Primary Standards 10 # Cal Distes {Carrfificaba Mo.) Schaduled Cali
Kaithbey Multimeter Type 3001 SM: 0810273 2B-Sep-10 (Mo 10376} Seg-11

Secondary Standards [:E3 Chck Diase {in house) Scheduled Check
Calibrator Box V1,1 SE UMS 008 AB 1004 07-Jun-10 {in house check) In house check: Jun-11

Aproved by

|ssued: Mowembser 18 2010

This calibration certificate shall not be reproduced sxoept in full without written approval of the labaradony.
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Calibration Laboratory of A, Schwaizarischer Kalibrisrdienst
Schmid & Partner L= Sarvice sulsss d'blalonnage
Engineering AG % Sarvizio svizzero di taratura
Zeughsussirasss 43, 8004 Zurich, Switzarland g':"w.ﬁjaf Swiss Callbration Service
Accredited by Ihe Swiss Accredilation Senice [SAS) ' Acereditation Ne.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agresmant for the recognition of calibration cartificates

Glossary
DAE data acquisition electronics
Connector angle  information used in DASY system to align probe sensor X to the robot

coordinate system.

Methods Applied and Interpretation of Parametars
o DC Voltage Measuremeni: 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.

s Connector angle: The angle of the connector is assessed measuring the angle mechanically
by a tool inserted. Uncartainty is nat required.

» The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

s 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.

¢« Common mode sensitivify: 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,

s AD Converter Values with inputs shorted: Values on the intermal AD converter
corresponding to zero input voltage

s [Input Offset Measurement: Output voltage and statistical results over a large number of
zero voltage measurements.

s [nput Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

« Input resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement.

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

« Power consumption: Typical value for information. Supply currents in various operating
modes.
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DC Voltage Measurement
AD - Comverter Resolution nominal
High Range: 1LsB = B.uV . full range =  -100...+300 my
Low Range: 1LSB = B1nV , full range = -1....... +3mV
DASY measurement parameters: Auto Zero Time: 3 sac; Measuring time: 3 seg
Calibration Factors X Y z
High Range 404,757 £ 0.1% (k=2) | 404.740 £0.1% (k=2) | 405181 £0.1% (k=2)

Low Range 3.98219 £0.7% (k=2) | 3.93489 £ 0.7% (k=2)

3.96831 £ 0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system

800°%1°
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Appendix
1. DC Voltage Linearity
High Range Reading (pV) Differance (V) Error (%)
Channel X + Irupust 2000012 -1.56 -0.00
Channel X + Input 20000.71 o 0.00
Channel X - Input ~19997 67 1.63 -0.01
Channal ¥ + Inpurt 190904,3 1.84 0.00
Channel ¥ + Inpust 19998.92 -1.08 -0.01
Channel ¥ = Input -20000.26 0.78 0.00
Channel Z + Input 2000082 -1.04 -0.00
Channal Z + Input 19998.70 -1.10 -0
ChannelZ  -Input -20000.16 £.78 0.00
Low Range Reading (uV} Difference (uV) Error (%)
Channel X + Inpurt 2000.1 R a.m
Channal X + Inpurt 190.58 -0.52 -0.26
Channel X - Input -200.79 0.89 0.45
Channal Y + Input 1999.9 0.03 0,00
Channel ¥ + Input 199.45 -0.55 0.27
Channel ¥ = Input =200.31 -0.41 021
Channal Z + Input 2000.1 0.33 0.02
Channal Z + Input 189013 077 -0.38
Channel Z - Input -201.47 -1.37 065
2. Common mode sensitivity
DASY measurement parameters, Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mVy) Average Reading (uV) Average Reading (uV)
Channel X 200 14.25 12,86
=200 -12.68 -14.21
Channel Y 200 -10.04 -10.34
- 200 0.20 917
Channel Z 200 (.85 -1.40
=200 -0.34 0.31
3. Channel separation
DASY measurémant parameters: Auta Zero Time: 3 sec; Measurng time: 3 sec
Input Veoltage (mV) | Channel X (uV) | Channel ¥ (uV) Channel Z (V)
Channel X 200 - 255 069
Channael ¥ 200 2.41 - 2.73
Channel Z 200 2.54 0.73 -
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4. AD-Converter Values with inputs shorted
DASY measurement parameders: Auto Zero Time: 3 sec; Measuring lime: 3 sec

High Range (LSE) Low Range (LSB)
Channel X 15920 16517
Channel ¥ 18171 16732
Channel Z 16803 16474

5. Input Offzet Measurement
DASY measurement paramatars: Aute Zero Time: 3 sec; Measuring ime: 3 sec

Inpaut 10MCY

Average (WV) | min. Offset (uV) | max. Offset (uV) e T::}w“
Channeal X 0.02 -2.35 .86 0.43
Channel ¥ -0.50 -1.48 «1.49 0.38
Channel Z 092 =2.21 0.14 0.44

6. Input Offset Current
Mominal Input circuitry offset cument on all channels: <2514

7. Input Resistance (Typical values for infarmation)

Zaroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channel Z 200 200

B. Low Battery Alarm Voltage (Typical values for informatian)

Typlcal values Alarm Level (VDC)
Supply {+ Viee) +7.9
Supply {- Ve -7.6

8, Power Consumption (Typical values for information)

Typical values Swltched off (mA) | Stand by (mA) | Transmitting [ma)
Supply (+ Vo) +0.01 +6 +14
Supply (- Yeoc) =0.01 e ] -4
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ANNEX K: The EUT Appearances and Test Configuration

a: EUT
Picture 8: Constituents of EUT
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Picture 9: Left Hand Touch Cheek Position

Picture 10: Left Hand Tilt 15 Degree Position
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Picture 11: Right Hand Touch Cheek Position

Picture 12: Right Hand Tilt 15 Degree Position
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-

Picture 13: Body, The EUT display towards ground, the distance from handset to the bottom of the
Phantom is 15mm

Picture 14: Body, The EUT display towards phantom, the distance from handset to the bottom of
the Phantom is 15mm
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Picture 15: Body with earphone, The EUT display towards ground, the distance from handset to the
bottom of the Phantom is 15mm



