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See the following pages. 



Calibratlon Laboratory of 
Schmid 8 Partner 

Engineering AG 
Zeughausstrust, 43,8004 Zurkh, Switzerland 

Accredited by Ae Swiss Accreditation Service (SAS) 
The S w i u  Aandltatlon Service is one of the signatories to the EA 
Munilatenl Agreement for the ncognltlon of caiibntion certfflcates 

Schweimrlscher Kalibrierdlensi 
Servlce suisH G6ialonnag. 
ServIzIo svhero  di tan tua  
Swlss Calibration Service 

Accredltatlon No.: SCS 108 

Calibration pmcedure(s) 

Calibralion date: 

CondiUon of the calibrated aem 

This calibration certificate documents tha traceabili to n a w l  standards, which realize the physical units of measurements (SI). 
The measurements and me und in t i es  with wnfldence probability are given on the foilowing pages and are part of the carihicate. 

All calibrafions have been conducted in the W laboratory facility: environment temperature (22 * 3 rC  and humidity c 70%. 

CalibraUon Equipment used (MBTE critical for calibration) 

Scheduled Calibration 

Power sensor E4412A 1-Apr-08 (No. 217-W788) 
Power sensn E4412A I-Apr-08 (No. 21700788) 
Reference 3 dB Altenuator EAug-07 (No. 217-00719) 
Reference 20 dB Attenuatw 31-Mar08 (No. 217-00787) APrJJQ 
Reference 30 dB Atknuator 8-Aug-07 (No. 217-00720) Aug-08 
Referenca Pmbe ES3DV2 2-Jan08 (No. ES3-3013-Jan08) Jan49 

3Sep-07 (No. DAE4-660-Sep07) 

etwork Analyzer HP 8753E 18-OM1 (in house check 06-07) in house check. Oct-08 

Issued: April 22.2008 
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April 22,2008 

Conversion Factor Assessment 
- 

f = 900 MHz, WGLS R9 (head) I I I I f = I8 ID MHz, WGLS R Z  (head) 

+Analytical -c Measurements 1 1 / +Analytical +Measurements - I 

f [MHz] Validity f M ~ z l ~  TSL Permimivily Conductivity Alpha Depth ConvF Uncertainty 

900 f 5 0 1 i l W  Head 41.5 i 5% 0.97 i 5% 0.92 1.17 6.14 f 11.0% (k-2) 

1810 f501 i100  Head 40.0 i 5% 1.40 i 5% 0.60 1.58 5.02 i 11.0% (k=2) 

1950 i 5 0 1 f 1 0 0  Head 40.0 f 5% 1.40 f 5% 0.94 1.13 4.78 f 1 1  .O% (k=2) 

2450 i 50 1 f 100 Head 39.2 i 5% 1.80 i 5% 0.72 1.30 4.48 i 11.0% (k=2) 

900 f 501f 100 Body 55.0 f 5% , 1.05 1 5% 1.00 1.17 5.68 i 11 .O% (k=2) 

1810 i 5 0 1 f  I00 Body 53.3 f 5% 1.52 f 5% 0.58 1.61 5.15 i 11 .O% (k=2) 

1950 i 5 0 l f l O O  Body 53.3 i 5% 1.52 i 5% 0.87 1.19 4.85 i 11 .O% (k=2) 

2450 f 5 0 I i l W  Body 52.7 t 5% 1.95 i 5% 0.68 1.42 4.16 i 11.0% (k=2) 

The validity o f t  100 MHz only appl i i  for DASY v4.4 and higher (see Page 2). The uncertainty is the RSS 
of the C m F  unwrtalnty at calibration frequency and the uncertainty for the Indicated frequency band. 
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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 
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April 23,2008 

Conversion Factor Assessment 

I f = 900 MHz, WGLS R9 (head) 
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-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. 
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