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Impedance Measurement Plet for Head TSL
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DASYS Validation Report for Body TSL

Date/Time: 23062009 15:19:24
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipale 1800 MHz: Type: D1800VZ; Serial: DVIS00V2 - SN:1d052

Communication System: CW; Frequency: 1800 MHz; Duty Cyele: 1:1

Medivm: MSL Li10

Mediusn parameters used: £= 1800 MHz; o= 149 mho/m; g, = 54.2; p = 1000 kp/m?
Phantom section: Flat Section

Measurement Standard:; DASYS (TEEENEC)

DASYS Conbguration:
& Trobe: ESIDVI - SN3025; ConvE(4.62, 4,62, 462 ) Calibruted: 30.04.2009
& Sepsar-Surfice: Imm (Mechanical Surface Detection)
o Bleetromcs: DALS So60 1) Calibraged: 07,03, 2009
& Phanigemn: Flat Plantom 5.0 (hack); Type: QROGOPS0AA Senal: 1002

o Ddewsurement SW: DASYS, VO Buitd 120; SEMCAL X Version 134 Build 43

Pin = 250 mW; dip = 10 mm/Zoom Scan (dist=3.0mm, probe 0deg) (Tx7x7)/Cube 0:
Measurement grid: dxoSmm, dy=Smm, dz=5mm

Reference Value = 92.3 Vim: Power Drift = -0.00221 (B

Pook SAR (extrapolated) = 16,1 WWkg

SAR(L g) = 930 mW/g; SAR(I0 g) = 4.97 mW/g

Maximum value of SAR (measured) = 11,7 mW/g

di
=i

.56

-4.64

-13.1

-1E.4

(hdB = 11,7\,
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Impedance Measurement Plot for Body TSL
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ANNEX G: D1900V2 Dipole Calibration Certificate

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, B004 Zurkch, Switzerland

Schweizerischer Kalibrisroienst
Service suisss d'ataionnaga
Sarvizio svizzero di taratura
ESwiss Calibration Servics

Accredited by the Swiss Accraditation Service [SAS) Aceroditation No.: SCS 108

The Swiss Acoreditation Service is one of the signalaries to the EA
Multilateral Agresment for the recognition of calibration cartificates

Page 117 of 135

Clignt M“ 3 g  Takin mnﬁmmm ;
[CALIBRATION CERTIFICATE
Objact D1900V2 - SN:5d018 © o . i

QA CAL-05v7
Callbration ¢

Calibration procedunals)

|
|
|
| :
|

Calibration date:

Al

June 26, 2009 &

Candition of the cabeated item | Tolerance - - - G s

Thig calibration cerificate docyments the iracsability b natioral standards, which realize the physical unlts of measurements (S1).
Thie measurements and the mesrainties with contdence prabability are gven an the fallywing pages and are part of the certficate.

A1 cafibrations hava been condusted in the dosed laboratory faclity. snvironmant semperature (22 £ 31°C and hurmidity < 0%,
Calibrdion Equpmen] usad (METE oilizal for calibration)
Primery Stenderds |ID # . Cal Dale (Calibralad by, Garlificate Mo} Scheduted Cafbratian
Pawer meler EPR-4428 GEIT4R0T04 8- Coct D (M. 297-00BDE) Chzl-02
Power sensor HP BaB1A US37T202783 08-0ct1-08 { M. 217-00858) Cel-08
Reference 20 48 AHsnualor | S 5086 (20g) 31-Mar-08 {No, 217-01025) Mar-10
Type-N mismatch combination | S B047T.2 0EI2T 1-Mar-08 (Mo, 217-01029) Mar-10
Reference Probe ES3DWV2 : SM; A025 30-Apr-Ud {No. ES3-3025_Apr(9) Agr-10
DAEd | S B0 O7=Mar-09 (Mo, DAEL-501_Mand3) Mar-10
Secondary Standaris lio# Cnack Date {in house) Schedulsc Chack
Power sensaor HP B4B814 | MY410B2317 18-0a1-02 {in houss check Oct-07h In houss ehack: Gol-08
AF genersior RAS SMT-0B 100005 4-Aug-93 {in house check Oct-0T} In house chack: Ca-0%
Meatwark Analyzer HF BTS3E | US3TE0I5E5 54206 18-0c-01 {in house chesk Oct-0B) In housa check: Dol 08
| Mame Funacticn Signature =
i Calitratad by: Jeton Kasiras e bt Iod Z G
i R ot a
Approved by: Katin Pakovic Tachnical Mansgar I (ﬁé ‘/{{y“:‘z 2

Thia calibration cartficate shail nat be raproduced excep in full without writien approval of the labaratony.

Iszupe: Jure 29, 3008

Carfificate Mo D1200V2-534078_Junl2
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Calibration Laboratory of AT g  Schweizsrischer Kalibrisrdionst
Schmid & Pariner ﬁé ¢ Servics suisse d'atalannage
Engineering AG F ey Servizio svizzero di taratura
Zeughaussirasse 43, BI04 Zurich, Switrerland A /‘F{‘;\}? 5 Swiss Calibration Sarvice
Lol
Accraried by e Swigs Acoretiation Service [SAS) Acersditation Mo SCS 108

The Swiss Accrediiation Service & one of the signatories to the EA
Muliilatersl Agresment for the recognition of calibration cartificates

Glossary:

TSL tissue simulating liguid

ConvF sensitivity in TSL/ NORM x,y.2
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 Technigues”, 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 Commissien Office of Engineering & Technology (FCC OET),
"Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fieids; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCG 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 detalls are available from the Validation Report at the end
af the certificate. All figures stated in the ceriificate are valid at the frequency indicated.

« Anienna 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 bedy axis.

s Feed Point Impedance and Refurn 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 reguired,

s 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 parameters are used 10 caloulate the
nominal SAR result.

Cerificate No: D1900V2-5d018 _Jun0S Page 2 of B
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Measurement Conditions

DASY sysiem o_q}qﬁgmaﬁnn. as far as nat given on page 1.

DASY Version DASYS W3.0
Extrapolation Advanced Extrapolation L
Phantom WMadular Flat Phantom VB0
Distance Dipole Centar - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mim
Frequency 1800 MHz £ 1 MHz |
Head TSL parameters
The following parameters 2nd calculstions were applied. _
Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 40.4 1.40 mhoim
Measured Head TSL parameters (220202)'C 106 % 1.42 mhofm £ 6 %
__Hzad TSL temperature during test [(2z040.2)*C 2 - e
SAR result with Head TSL
SAR averaged over 1 cm® (1 g} of Head TSL condilion
SAR measured 250 mW input powsar 103mW/ig 1
SAR rarmalized normalized to 19 41.2mW/g

SAR for nominal Head TSL parameters ' narmalized ba 1W | 41.1 mW [ g £ 17.0 % (k=2
| SAR averaged over 10 cm” (10 g) of Head TSL Condition

SAR measured 250 mW inpul power 530 mW/ig

SAR normakized narmalized to 1W 21.5mWig

SAR for nomina Haad TSL parameters |

normalized to 1W

21.5mW i g ¢ 16.5 % (k=2)

! Camaction o nominal TSL paramelers actording to d), chapter "SAR Sansithities”

Gertificate Mo: 1900V2-5d018_JurdE
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Body TSL parameters
The following parameters and calculations were applied
Temperature Parmittivity Conductivity
Mominal Body TSL parameters 220G 53.3 4,52 mhgim
Measured Body TSL parameters (220+0.2)°C 5308+6 % 1,55 mhoim £ & %5
Body T5L temperature during lest (21.2+£02)°C — —
SAR result with Body TSL
! SAR averaged over 1 em® {1 g) of Body TSL Candition
| SAR measured 250 mivy Input power i0.5mw g
SAR rarmalized noemakized 1o 1W 420mWig

SAR for nominal Body TSL parameters

normalized 1o 1W

41.7 mW g £ 17.0 % (k=2)

SAR averaged over 10 cm® {10 g) of Body TSL condition
SAR measurad 250 mW input powar 552mWig ]
SR normalized narmalized tao 1W 221mWig

SAR far nominal Body TSL parametars *

normalized to 1W

22,0 mW | g £ 16.5 % (k=2)

# morrection ta nomingl TSL parameaters according o d), chapte

r “SAR Sensitivities”

25,

Certificate Mo D1900V2-5001&_Jun08
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Appendix

Antenna Parameters with Head TSL
Impedarse, ransformed Lo feed paint 51.80+2.7 K
Return Loss i - 29,948

Antenna Parameters with Body TSL

L Irmpedance, fransformed bo feed point 4550+ 430
| Fefurn Loss -249dB

General Antenna Parameters and Design

Electrical Delay {one dirsction) 1.185 ns

Aftar long term use with 100W radiated power, only @ slight warming of the dipole near the feedpaint can be measurad,

The dipole is made of standard semirgid cosxia cable. The cantar canductor of the feeding ling is directly connected to the
second arm af the dipale. The antenna is therefore shor-circuiled for DC-signals.

Mo excassive farce must be applied 1o the dipols arms, because thay might bend or the soldared connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufaciurad an June (4, 2002

Certificate No, D1800V2-33018_Junie Page Sof 8
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DASYS5 Validation Report for Head TSL

Date/Time: 26,06, 2009 [3:05:15
Test Lahoratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:Sd018

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

Medium: HSL U11 BB

Medium parameters used: = 1900 MHz; o = 1.42 mho/m; &, = 41; p = 1000 kg/m’
Phantom section: Flat Section

Meazurement Standard: DASY S (IEEEMEC)

DASY S Configuration:
s Probe; ES3DVE - SNH25 ConvF(4.88, 4,88, 4 BE); Calibraed: 300022040
s Sensar-Surface: Imm (Mechanical Surface Detection)
«  Electronics: DAR4 Sna0i; Calibrated: 07.03.2008
«  Phantom: Flat Phantom 5.0 (front); Type: ODMOPS0A A3 Serial: 1001

«  Measurement SW: DASYS, V50 Build 120; SEMCAD X Version 134 Build 45

Pin = 250 mW; dip = 10 mm/Zoom Scan (dist=3.0 mm, probe Odeg) (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=3mm

Reference Value = 97.6 Vim; Power Drift=0.030 dB

Peak SAR {extrapolated) = 18.7 Wikg

SAR(1 g) = 10.3 mW/g; SAR(10 g) = 5.38 mW/g

Maximum value of SAR {(measured) = 12.6 mWig

dB

-16 Lﬁ

DB = 12amWig

Certificate No: D1900Y2-54018_Junds Page Bofg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Drate/Time; 26.06.2009 14:30:50

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D190V - SN:5d018

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

Medium: MSL U180 BB

Medium parameters used: f= 1900 MHz; o= 1.55 mho/m; £ = 54; p = 1000 kp/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEETEC)

DASYS Configuration:
o Probe ESIIV2 - SN3025: ConvE(d 46, 4,496, 4,46 Calibrated: 30.09, 2008
s Sensor-Surface: 3mon (Mechanical Surface Detection]
o Elecironics: DAES Sn601; Calibeated: 07.03, 2008
s Phantorn: Flat Phantom 5.0 (hack ; Type: QDOO0PS0AA; Serial: 1002

e Measurement SW: DASYS, V.0 Build 120; SEMCAD X Wersion 13.4 Build 45

Pin = 250 mW; dip = 10 mm/Zoom Scan (dist=3.0mm, probe Odeg) (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=5mm, dz=5mm

Reference Value = 9358 Vim; Power Drift = 0.043 dB

Peak SAR (extrapolated) = 18.9 Wkg

SAR(] g) = 10.5 mW/g; SAR(10 g) = 5.52 mW/g

Maximum value of SAR (measured) = 13.3 mWig

0dB = 133mW/

Certificate Mo: D1800VE-53018_Jund3 Page Bof g
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Impedance Measurement Plot for Body TSL
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ANNEX H: DAE4 Calibration Certificate

ca"br.'ﬂti'un Lﬂhﬂrﬂtﬂf‘f of x\i@ii Schweizerischer Kalibrierdienst

Schmid & Partner i‘ﬁi Service suisse d'étalonnage
Engineering AG e Sarvizlo svizzers di taratura

Zeughaussirasse 43, BI04 Zurich, Switzerland N Swiss Calibration Service

Accraditad by the Swiss Accreditation Sarvice (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Muliilateral Agreement for the recognition of calibration certilicates

TA - SH (Auden)
CALIBRATION CERTIFICATE

Cerlificate No: DAE4-871_MNov09

Clignt

Dbject DAE4 - SD 000 D04 BJ - SN: 871

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

Calibration procedunals)

Movember 11, 2009

Calibration date:

This calibration cerificate documents the traceabifty 1o national standards, which realize the physical mnits of measurements (S1).
The measurements and the uncensniee with conlidence Drﬂt\&hililf&r‘& gi\lﬂl‘lm ihe |IZI|HM1I'IQ pages and ara part of the canificate.

All zalibrations have basn conducted n the closed laboratory facility: amvironmeant empaaduns (22 £ 3°C and hurnidity < 70%.

Calibration Equipment used [METE critical for calibration)

Primary Standards 10 # Cal Date (Gerificata Mo. ) Saheduled Calibration
Haithley Multimatar Typa 2001 Sh; 0B10278 1-Cact-09 (Mo 9055) Ot 10
Secondary Standards [n]] Chack Date {in house) Scheduled Check

Calibrator Box W11

Calibrated by:

Approved by;

SE UME D06 AB 1004  0S-Jun-08 {in housa chack)

Name Function
Andrea Guntli Texhnician
Fin Bomhalt

A&D Diractor

This cabibration cerificate shall not be reproduced except in full withaout writlen approval of the laboratory.

In house check: Jum-10

o (gﬁm

Issuad; Movember 11, 200%

Cedificate Mo: DAE4-871_Novla
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Calibration Laboratory of A, PRI S e
Schmid & Partner e L\}j’j & Service sulsse crélulnn:-rgu
Engineering AG % Servizio svizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland Ed»z.ﬁ.xﬁ} Swiss Calibration Service
Accredibed by the Swiss Accreditation Service (SA5) Acereditation Na.: SCS 108

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

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 as documented in the Appendix 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 voltage is included in this
measurement,

* Common mode sensitivity: Influence of a positive or negative commen mode voltage on
the differential measurement.

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

» AD Converler Values with inputs shorted: Values on the intemal AD converter
corresponding to zero input voltage

* Input Offset Measurement Output voltage 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 intemal auto-zeroing
and during measurament,

* 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.

Certificate No: DAE4-871_Nov(d Page 2 of &
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DC Voltage Measurement
AD - Converter Resoluticn nominal
High Range: 1LSB = B AUV, full ranga = -100...+300 mv
Low Range: 1L5EB = Ginv full range = -1.......+3mV¥

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

Calibration Factors X Y F
High Range 404,813 £ 0.1% (k=2) | 404.794 £ 0.1% (k=2) | 405237 + 0.1% (k=2)
Low Range 398191 £ 0.7% (k=2) | 3.98417 £ 0.79% (k=2) | 3.98912 + 0.7% (k=2)

Connector Angle

Connector Angle to be usad in DASY system ] a0°+1°

Cenificate No: DAE4-871_Movlg Page 3ol 5
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Appendix
1. DC Voltage Linearity
High Range Reading (uVv) Difference (pv) Error (%)
Channel X + Input 1999840 1.684 0.00
Channel X + Input 19040.85 0.05 0.00
Channel X = Imput -190497.97 1.83 -0.01
Channel ¥ + Input 200010.3 -3.71 -0.00
Channel ¥ + Input 18999.12 -0.48 -0.00
Channel ¥ - Input 2000018 0.78 0.00
Channel 2 + Input 200010.2 -2.80 -0.00
Channel 2 + Input 19998.54 -{}.86 =0.00
Channel 2 - Input -19999.82 0.00 0.00
Low Range Reading (pV) Difference [uV) Errar (%)
Channel X + Input 2000.3 0.22 0.01
Channel X + Input 200.20 0.30 0.15
Channel X = Input -199.89 0.21 -0.10
Channel ¥ + Input 1899.8 113 =001
Channel ¥ + Input 200.06 -0.04 -0.02
Channel ¥ - Input -200.43 073 0.38
Channel £ + Input 1999.5 0.57 <003
Channel 2 + lnput 1949.58 .72 (.36
Channel Z - Input -201.11 -1.01 .51
2. Common mode sensitivity
DASY measurement parameaters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Commaon mode High Range Low Range
Input Voltage (mV) Average Reading (pV) Average Reading (uV)
Channel X 200 13.79 1275
- 200 -12.26 -13.72
Channel Y 200 «11.82 =11.47
- 200 10.67 10.68
Channel 2 200 -1.08 -1.35
- 200 0.32 012
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel Y (pV) Channel  (pV)
Channel X 200 - 3.36 1.06
Channel ¥ 200 1.52 - 3.59
Channel Z 200 2.55 1.41 -

Certificate Mo: DAE4-871_MNowDg
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sac

High Range (LSB) Low Range (LSB)
Channel X 15828 16288
Channel ¥ 16188 15744
Channel Z 15790 16219

5. Input Offset Measurement
DASY measuramant parametars: Auta Zaro Time: 3 sec; Measuring time: 3 sec

Input 10M
Std. Deviation
Average (uV) min. Offset (uV) | max. Offset (uV) v
Channel X 0.06 -3.43 1.18 052
Channel ¥ -0.71 -2 66 0.96 0.57
Channel 2 -0.95 -1.94 0.04 041
6. Input Offset Current
Maminal Inpul circuitry offsat current on all channels: <25fA
7. Input Resistance
Zeroing (MOhm) Measuring (MGOhm)
Channel X 0.1999 204.4
Channel ¥ 0.198% 2036
Channel £ 0.1989 203.8
8. Low Battery Alarm Voltage (veiified during pre test)
Typical values Alarm Level (VDC)
Supply (+ Vee) +7.9
Supply (- Vee) 7.6 o
9. Power Consumption (verified during pre test)
Typical values Switched off (mA) | Stand by (mA) Transmitting (maA)
Supply (+ Vee) +0.0 +6 +14
Supply (- Vee) —0.m ] -8

Cerificate Mo: DAE4-871_Nowld Page 5of 5



