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Calibration Laboratory of 
Schmid & Partner 

Engineering AG 
kughausstrasse 43,8004 Zurich, Switzerland 

Accredited by the Swiss Accreditation Service (SAS) 
The Swiss Accreditation Selvlce Is o m  of lhe slgnatofiea to the EA 
Mulillaierai Agreement forthe rewgnltlon of callbralion &Mcates 

Client 

Schweizerischer Kallbfierdlensl 
Service suisse d'elalonnage 
Sewizio svizzero dl laratura 
Swiss Callbration Service 

Accreditation No.: SCS 108 

- 
CIA CAL-OI .v6 and QA CAL-23.~3 
Calibratfon procedure for dosimetric E W  probes 

I Calibration date: 

Condition of the calibrated M 

This calibratan cetlikab doarments the traceabiito national standards, which realbe the physleal unlta of measurements (SI). 
The meesurements and the unwlallllies wlth mnfidence probability are given on the blowing p a ~ e s  and ere part ofthe ceMicate. 

All calibdons have been conducted in the dosed laboratory faa l i i  envimnment tempemre (22 i 3)% and hurnldty < 70% 

I Calibration Equipment used (MBTE critical for calibration) 

Power meter E4419B 
Power sensor E4412A 
Pnner sensor E4412A 
Reference 3 dB Allenuator 
Reference 20 dB Atlenuator 
Reference 30 dB Atlenuator 
Reference Pmbe ES3DW 

MY41495277 
MY41498087 
SN: 55054 (X) 
SN: SOB8 (2W) 
SN: %I29 (30b) 
SN: 3013 
st660 

Cal Dale (QrUhate No.) 
l-Apr-OE (No. 21740788) 
1-Apr-W (No. 21740788) 
ldpr-OB (No. 21700788) 
1 JUCM) (No. 21700865) 
3lMarOB (No. 21740787) 
I JuCM) (No. 217-00886) 
2Jan.08 (No. ES3-3013-JanM)) 
9-Sep-08 (No. DAE4-W-epOB) 

Scheduled Calibration 
Apr-09 
Apr-09 

npr-09 
JuHKl 
npr-09 
JUHKl 
Ar.09 

-peg 

Secondary Standards 1 lDn ... ... Cnec* Date (in house) Scheduled Check 
RF aenerator HP M48C I US3542UO1700 4-Au~-99 (m house chsck O d 4 n  In house check: OdOe - .  I ~ & r k  M HP 87% 1 US37390585 180641 (in h o w  check Od-OE) In house check: Od-Og 

Appmved by: 

Issued: November 11,2008 
This calibmlh cartificate shall mi be repmduced except in full without mitten approval of the laboratory. 

CeMcate No: Et3-17M-Nov08 Page I of $ 



November 10,2008 

Conversion Factor Assessment 

1 f = 900 MHz, WGLS RS (head) f = 1810 MHz, WGLS R22 (head) I 

I / +Analytical -+Measurements +Analytical --t Measurements 

f [MHz] Validity IMHZI~ TSL Permittivity Condudivlty Alpha Depth ConvF Uncertainty 

900 i501ilOO Head 41.5 i 5% 0.97 i 5% 0.23 3.50 5.82 i 11 .OOh (k=2) 

1810 i501i100 Head 40.0 i 5% 1.40 i 5% 0.99 1.79 4.95 i 11 .O% (k=2) 

1950 i 501i 100 Head 40.0 & 5% 1.40 i 5% 0.99 1.65 4.72 i 11.0% (k=2) 

Body 55.0 i 5% 1.05 i 5% 0.36 2.64 5.70 i 11.0% (k=2) 

Body 53.3 i 5% 1.52 i 5% 0.99 1.83 4.56 i 11.0% (k=2) 

Body 53.3 i 5% 1.52 i 5% 0.99 1.71 4.48 i 1 1 .O% (k=2) 

The valMlty of f 100 MHz only applies for DASY v4.4 and higher (see Page 2). The uncertainty is the RSS 
of the ConvF uncerhinty at calibration frequency and the uncertainty for the Indicated fmquency band. 

Cetiicate No: ET3-1766-Nov08 Page 8 of 9 



Calibration Laboratory of 
Schmid 8 Partner 

Engineering AG 
Zeughauss (n~  43,8004 Zurich, Switzerland 

Accredited by the Swiss Acaedltatlon Service (SAS) 
The S w i u  AccreditaUon Somice Is one ofma signatorlea to the EA 
MulUIatml Agreement lor the recognition d callbntlon certtlcates 

Schweizerischer Kallbrlerdienrt 
Servlce suisse d'htalonnage 
Sorvizio svizzero di taratura 
Sviss Calibratlon Sewice 

Accreditation NO.: SCS 108 

Calibmbn pmcedure(s) 

ndiiion of the calibrated item 

is calibration cerlificate dowments the traceability b national standards, whld realize the phflcal units of measurements (Si). 
e measurements and the uncertainties with mnMence pmbabilii are given on the following pages and are part of the cemficate. 

I calibrations have been mndudad in the dmed laboratory fadllty: environment temparature (22 t 3)"C and humidi  < 70%. 

libration Equipment used (MBTE critical for calibration) 

Cal Date (Certificate No.) Sdeduled Cailbratlon ._ 

1-Apr-08 (No. 217-00788) 
Power sensor E4412A 1-npr-08 (No. 217-00788) 
Power sensor E4412A 1-Apr48 (No. 217-00788) 

eference 3 dB Attenuator 8-Aug07 (No. 21700719) 
nce 20 dB Atlenuabr 81-~ar48  (NO. 21700787) A p r a  
nce 30 dB Attenuator 8Aug-07 (No. 21700720) Aug-08 

ference Probe ES3DV2 2-Jan-08 (No. ES3-3013-Jan08) Jan-09 
3-Sep-07 (No. DAE4-660-Sep07) 

Issued: April 23.2008 

Certificate No: ES3-3165-Api-08 Page 1 of 9 



April 23,2008 

Conversion Factor Assessment 

I f = 900 MHz, WGLS R9 (head) 
4.0 

3.5 

3.0 
E 

2.5 
E 
2 2.0 5 r 1.5 
4 m , 1.0 

0.5 

0.0 

-0- Analytical t Measurements / 

I f = 1810 MHz, WGLS R22 (head) 

f WHz] Validity [MHZI' TSL Permittivity Conductivity Alpha Depth ConvF Uncertainty 

900 f 501i  100 Head 41.5 f 5% 0.97 i 5% 0.84 1.20 6.23 k 11 .O% (k=2) 

1810 i 501 i100  Head 40.0 f 5% 1.40 f 5% 0.93 1.13 5.14 t 11.0% (k=2) 

1950 f501t100  Head 40.0 f 5% 1.40 i 5% 0.88 1.17 4.87 f 11 .O% (k=2) 

2450 f501i100  Head 39.2 i 5% 1.80 i 5% 0.79 1.24 4.57 f 11 .O% (k=2) 

2600 f50 I f100  Head 39.0 i 5% 1.96 f 5% 0.73 1.30 4.49 f 11 .O% (k=2) 

900 f 501f 100 Body 55.0i 5% 1.05t 5% 1.00 1.14 5.75 k 11 .O% (k=2) 

1810 k501flOO Body 53.3 f 5% 1.52i 5% 0.97 1.12 5.23 f 11 .OOh (k=2) 

1950 f 5 0 l i 1 0 0  Body 53.3 i 5% 1.52 * 5% 0.79 1.29 4.96 i 11 .O% (k=2) 

2450 f 50 1 i 100 Body 52.7 i 5% 1.95 k 5% 0.63 1.50 4.24 f 11 .O% (k=2) 

2600 f 50 1 f 100 Body 52.5 i 5% 2.16 i 5% 0.70 1.44 4.07 f 11 .O% (k=2) 

Th. validity of i 100 MHz only appllen for DASY v4.4 and higher (see Page 2). The uncertslnty is the RSS 
of the ConvF unurtainty at calibration frequency and the unceltainty for the indicated frequency band. 

Certificate No: ES3-3165_Apr08 Page 8 of 9 
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Calibration Laboratory of 
Schmid & Partner 

Engineering AG 
Zeughaussirasse 43,8004 Zurich, Swikwland 

I s Schwelzerischer Kallbrierdienst 
Servlce sulsse d'etalonnage 

Servirio svizzem di taratura 
S Swiss Calibration Service 

Accredited by the Swiss Accreditation Service (SAS) 
The Swiss Accreditation Servlce i s  one of the signatories to the EA 
Multilateral Agreement for the recognition of callbratlon certlflcates 

Accreditation No.: SCS 108 

Client 

Object (DI 9 0 0 ~ 2  - SN: 5d030 --- I 
Calibration procedure(s) 

..~ " - - - .- ~~~ 

Caiibration date: 

Cond'bon of ti-e caltbrated Item 
I 

This calibration certificate documents the traceability to national standards, which realize Lhe physical units of measurements (SI). 
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate 

( All calibrations have been conducted in the closed laboratory facility: environment temperature (22 t 3)"C and humidly < 70% 

Caiibration Equipment used (M&TE critical for calibration) 

1 ID u Check Date (an nouse) -. Scheduled Check 
Power senmr HP 8481A I MY41092317 18-Ocl-02 ISPEAG. ln no~se  cneclc Ocl-071 ,n nodse cnec* Ocl.08 

I Primary Standards 
I POW- meter EPM442A 

Power sensor HP 8481A 
1 Reference 20 dB Attenuator 
Reference 10 dB Attenuator 

Reference Probe ET3DV6 (HF) 
DAE4 

RF generator R&S SMT-06 
Network Analyzer HP 8753E 

ID # Cal Date (Calibrated by, Celiificate No.) Scheduled Calibration 
6037480704 04-Ocl-07 (METAS, No. 217-00736) Oct-08 
US37292783 04-Oct-07 (METAS, No. 217-00736) Oct48 
SN: 5086 (209) 07-Aug-07 (METAS, No 217-00718) Aug-08 
SN: 5047.2 (lor) 07-Aug-07 (METAS, No 217-00718) Aug-08 
SN: 1507 26-&I-07 (SPEAG, No. ET3-1507-0.2107) Oct-08 
SN 601 3-Jan-08 (SPEAG, No. DAE4.601-Jan08) Jan-09 

100005 4-Aug-99 (SPEAG, in house check Oct-07) In house check: Oct-09 
US37390585 S4206 18-Oct-01 (SPEAG, in house check Ocl-07) In house check: Ocl-08 

Calibrated by: 

Approved by: 

issued: January 30,2008 

This calibration cettificate shall not be reproduced except in full without written approval of the laboratory. 

Cerlificate No: D1900V2-5d030Jan08 Page 1 of 9 



DASY4 Validation Report for Head TSL 

Test Laboratory: SPEAG, Zurich, Switzerland 

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d030 

Communication System: CW; Frequency: 1900 MHz; Duty Cycle: 1:1 
Medium: HSL U10 BB; 
Medium parameters used: f = 1900 MHz; IS = 1.46 mholm; E, = 38.5; p = 1000 kg/m3 
Phantom section: Flat Section 
Measurement Standard: DASY4 (High Precision Assessment) 

DASY4 Configuration: 

Probe: ET3DV6 - SN1507 (HF): ConvF(4.86,4.86,4.86); Calibrated: 26.10.2007 

Sensor-Surface: 4mm (Mechanical Surface Detection) 

Electmnics: DAE4 Sn601; Calibrated: 03.01.2008 

Phantom: Flat Phantom 5.0 (front); Type: QDOOOP50AA 

Measurement SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 172 

Pin = 250 mW; d = 10 mm/Zoom Scan (7x7x7)ICube 0: 
Measurement grid: dx=5mm, dy=5mm, dz=5mm 
Reference Value = 93.8 Vlm; Power Drift = 0.031 dB 
Peak SAR (extrapolated) = 18.0 Wkg 
SAR(1 g) = 10.2 mW/g; SAR(10 g) = 5.3 mW/g 
Maximum value of SAR (measured) = 11.5 mW/g 

Certificate No: D1900V2-5d030-Jan08 Page 6 of 9 



DASY4 Validation Report for Body TSL 

Test Laboratory: SPEAG, Zurich, Switzerland 

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d030 

Communication System: CW; Frequency: 1900 MHz; Duty Cycle: 1:1 
Medium: MSL U10 BB; 
Medium parameters used: f = 1900 MHz; (T = 1.54 mholm; &, = 53.1; p = 1000 kglm3 
Phantom section: Flat Section 
Measurement Standard: DASY4 (High Precision Assessment) 

DASY4 Configuration: 

Probe: ET3DV6 - SN1507 (HF); ConvF(4.48,4.48,4.48); Calibrated: 26.10.2007 

Sensor-Surface: 4mm (Mechanical Surface Detection) 

Electronics: DAFA Sn601; Calibrated: 03.01.2008 

Phantom: Flat Phantom 5.0 (back); Type: QWOOP50AA 

Measurement SW: DASY4. V4.7 Build 55; Postprocessing SW: SEMCAD. V1.8 Build 172 

Pin = 250 mW; d = 10 mm1Zoom Scan (7~7~7)lCube 0: 
Measurement grid: dx=5mm, dy=5mm, dz=5mm 
Reference Value = 90.4 Vlm; Power Drift = -0.023 dB 
Peak SAR (extrapolated) = 16.6 W k g  
SAR(1 g) = 9.62 mW/g; SAR(10 g) = 5.1 mW/g 
Maximum value of SAR (measured) = 10.9 mW/g 

Certificate No: D l  900V2-5d030Jan08 Page 8 of 9 
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