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Calibration Laboratory of ‘\\“\\.:\i\‘:l.;’/""zv Schweizerischer Kalibrierdienst

Schmid & Partner m Service suisse d'étalonnage
Engineering AG e g Servizio svizzero di taratura
] N . e
Zeughausstrasse 43, 8004 Zurich, Switzerland " /f:\\\\\zo‘ Swiss Calibration Service
i
Accredited by the Swiss Federal Office of Metrology and Accreditation Accreditation No.: SCS 108

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

Client

Object

Calibration procedure(s)

Calibration date:

Condition of the calibrated item

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (Sl).
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 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ____[ID# ___ CalDate (Calibrated by, Certificate No.) ___Scheduled Calibration __|
Power meter E4419B8 GB41293874 29-Mar-07 (METAS, No. 217-00670) Mar-08

Power sensor E4412A MY41495277 29-Mar-07 (METAS, No. 217-00670) Mar-08

Power sensor E4412A MY41498087 29-Mar-07 (METAS, No. 217-00670) Mar-08

Reference 3 dB Attenuator SN: 85054 (3c) 10-Aug-06 (METAS, No. 217-00592) Aug-07

Reference 20 dB Attenuator SN: 5086 (20b) 29-Mar-07 (METAS, No. 217-00671) Mar-08

Reference 30 dB Attenuator SN: 85129 (30b) 10-Aug-06 (METAS, No. 217-00593) Aug-07

Reference Probe ES3DV2 SN: 3013 4-Jan-07 (SPEAG, No. ES3-3013_Jan07) Jan-08

DAE4 SN: 654 20-Apr-07 (SPEAG, No. DAE4-654_Apr07) Apr-08

Secondary Standards ID# Check Date (in house) Scheduled Check

RF generator HP 8648C US3642U01700 4-Aug-99 (SPEAG, in house check Nov-05) In house check: Nov-07
Network Analyzer HP 8753E US37390585 18-Oct-01 (SPEAG, in house check Oct-06) In house check: Oct-07

Name Function Signature

Calibrated by:

Approved by:

Issued: July 18, 2007

LThis calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: ET3-1395_Julo7 Page 1 of 9
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July 18, 2007

Conversion Factor Assessment
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f[MHz] Validity [MHz]® TSL Permittivity Conductivity Alpha Depth  ConvF Uncertainty
450  +50/%100 Head 435+5% 0.87 +5% 040 1.96 6.74 +13.3% (k=2)
900  +50/%100 Head 415+5% 0.97 £5% 0.37 243 6.10 +11.0% (k=2)
1810  +50/% 100 Head 40.0+5% 1.40%5% 0.57 262 4.85 +11.0% (k=2)
1950 50/ 100 Head 40.0+5% 1.40%5% 062 249 465 +11.0% (k=2)
2450  +£50/+100 Head 39.2+5% 1.80%5% 088 175 4.35 +11.8% (k=2)
450  +50/%100 Body 56.7+5% 0.94+5% 0.34 202 7.20 +13.3% (k=2)
900  +50/+100 Body 55.0+5% 1.05%5% 040 2389 569 +11.0% (k=2)
1810  +50/% 100 Body 53.3+5% 1.52%5% 075 226 451 *11.0% (k=2)
1950  +50/% 100 Body 53.3+5% 1.52%5% 096 2.08 428 +11.0% (k=2)
2450  +50/+100 Body 527+5% 1.95+5% 0.87 2.00 3.96 +11.8% (k=2)

€ The validity of £ 100 MHz only applies for DASY v4.4 and higher (see Page 2). The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

Certificate No: ET3-1395_JulG7
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Calibration Laboratory of S Schweizerischer Kalibrierdienst

Schmid & Partner % Service suisse d'étalonnage
Engineering AG e Servizio svizzero di taratura
Y . I
Zoughausstrasse 43, 8004 Zurich, Switzerland s }?\\\\\x Swiss Calibration Service
g
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

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

Client

Calibration procedure(s)

Calibration date:

Condition of the calibrated item

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

All caltbrations have been conducted in the closed laboratory facility: environment temperatura (22 £ 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

|PrimaryStandards ~ |ID#  Cal Date (Calibrated by, Certificate No.) Scheduled Galibration
Power meter E4419B GB41293874 29-Mar-G7 (METAS, No. 217-00670} Mar-08
Power sensor E4412A MY41495277 29-Mar-07 (METAS, No. 217-00670} Mar-08
Power sensor E4412A MY41498087 29-Mar-07 (METAS, No. 217-00670) Mar-08
Reference 3 dB Aftenuator SN: S5054 (3c) 8-Aug-07 (METAS, ho. 217-00719) Aug-08
Reference 20 dB Attenuator SN: S5086 (20b) 29-Mar-07 (METAS No 217-00671) Mar-08
Referance 30 dB Aftenuator SN: S5129 (30b) 8-Aug-07 (METAS, No. 217-00720) Aug-08
Reference Probe ES3DV2 SN: 3013 4-Jan-07 (SPEAG, No. ES3-3013_Jan07} Jan-08
DAE4 SN: 654 20-Apr-07 (SPEAG, No. DAE4-654_Apr(T) Apr-08
Secondary Standards ID# Check Datg {in house; Scheauled Check
RF generator HP 8848C US3642001700 4-Aug-99 (SPEAG, in "ouse check Nov-05) In house check: Nov-07
Nefwork Analyzer HP 8753E US37390585 18-0ct-01 (SPEAG, in house check Oct-06) Inhouse check: Oct-07
Name Function Signature
Caliorated oy: =

Approved by:

Issued: October 29, 2007

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




ET3DV6 SN:1766

October 24, 2007

Conversion Factor Assessment

f =900 MHz, WGLS R9 {head)

f= 1810 MHz, WGLS R22 (head)
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Vwb-i-rAnaIyticaI —a— Measurerments ‘ | |: . —@-— Analytical —0— Measureménrtswi
f[MHz] Validity [MHz]°  TSL Permittivity Conductivity Alpha Depth  ConvF Uncertainty
900  *50/% 100 Head 41.5+5% 0.97+5% 025 3.20 821 £11.0% (k=2)
1810  +50/+100 Head 40.0+5% 1.40%5% 066 212 512 *11.0% (k=2)
1950 x50/ + 100 Head 40.0+5% 1.40+5% 070 206 485 +11.0% (k=2)
900 +50/+100 Body 55.0+5% 1.05t5% 0.37 252 578 +11.0% (k=2)
1810  +50/+100 Body 53.3+5% 152+5% 0.74 227 463 +11.0% (k=2)
1950 +50/+100 Body 533+5% 1.52+5% 093 195 436 +11.0% (k=2)

€ The validity of 100 MHz only applies for DASY v4.4 and higher {see Page 2). The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

Certificate No: ET3-1766_0ct07
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