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Calibration Laboratory of 
Schmid & Partner 

Engineering AG 
Zeughausstrasse 43, 8004 Zurich, Switzet1and 

Accredited by the Swiss Accreditation Service (SAS) 

The Swiss Accreditation Service Is one ofthe signatories to the EA 

Multilateral Agreement for the recognition of calibration certificates 

S Schweizerischer Kallbrierdienst 

Service suisse d'etalonnage 

C Servizio svizzero di taratura 

5 Swiss Calibration Service 

Accreditation No.: SCS 108 

Object 

Calibration procedure(s) 

,.!!Y ",:21·Calibration date: 11 11i:!']'I"''''li'ulB.=~::JII 

Condition of the calibrated item Jllii:Jijj'~;a;~L=::::jl~!~M1!~5:J:;;::LZi~L=:==:J~C:==
 

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (51).
 

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)
 

PriE!:!.ary Sta~~!!~_S -j-IO # --"Cal Date (gertificate No, S~_hedUled Calibrat:;.:io""n 
1 

PowermeterE4419B GB412S3874 1·Apr-08(No.217-o0788) Apr-OS 

Power sensor E4412A MY414S5277 1-Apr-08 (No. 217-00788) Apr-09 

Power sensor E4412A MY414S8087 1-Apr-08 (No. 217-00788) Apr-OS 

Reference 3 dB Altenuator SN: S5054 (3c) t-Jul-08 (No, 217-00865) Jul-09 

Reference 20 dB Altenuator SN: S5086 (20b) 31-Mar-08 (No. 217-00787) Apr-09 

Reference 30 dB Altenuator SN: 55129 (30b) 1-Jul-08 (No. 217-00866) Jul-OS 

Reference Probe ES30V2 SN: 3013 2-Jan-08 (No. ES3-3013_Jan08) Jan-OS 

OAE4 SN: 660 3-5ep-07 (No. OAE4-660_Sep07) Sep-08 

Secondary Standards 10# Check Date (in house) Scheduled Check 

RF generator HP 8648C US3642U01700 4-Aug-S9 (in house check Oct-07) In house check: Oct-OS 
Network Analyzer HP 8753E US373S0585 18-0ct-01 (in house check Oct-07) In house check: Oct-08 

Calibrated by: 

Approved by: 

Name Function 

Issued: July 21, 2008 

This calibration certificate shall not be' reproduced except in fu. wfthout written approval of the laboratory. 

Certificate No: ES3-3116_JuI08 Page 1 of 9 



3.5 

ES3DV3SN:3116	 July 21, 2008 

Conversion Factor Assessment 

f = 900 MHz, WGLS R9 (head) 
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o	 10 20 30 40 

z[mm] z[mm] 

r:;.... Analytical -<>- Measureme~ r+-Analytical -<>- Measurements l 

f [MHz] Validity [MHzlc TSL Pennittivity Conductivity Alpha Depth ConvF Uncertainty 

900 ± 50/ ± 100 Head 41.5±5% 0.97 ± 5% 0.42 1.53 5.85 ± 11.0% (k=2) 

1810 ±50/±100 Head 40.0 ± 5% 1.40 ± 5% 0.66 1.42 4.99 ± 11.0% (k;;;;2) 

1950 ± 50 / ± 100 Head 40.0 ± 5% 1.40 ± 5% 0.89 1.24 4.80 ± 11.0% (k=2) 

2450 ± 50 / ± 100 Head 39.2 ± 5% 1.80;t 5% 0.55 1.65 4.43 ± 11.0% (k=2) 

2600 ± 50 / ± 100 Head 39.0 ± 5% 1.96 ± 5% 0.55 1.55 4.45 ± 11.0% (k=2) 

900 ± 50 / ± 100 Body 55.0 ± 5% 1.05 ± 5% 0.52 1.46 5.76 ± 11.0% (k=2) 

1810 ±50/± 100 Body 53.3 ± 5% 1.52 ± 5% 0.60 1.50 4.63 ± 11.0% (k;;;;2) 

1950 ± 50/ ± 100 Body 53.3 ± 5% 1.52 ± 5% 0.77 1.30 4.60 ± 11.0% (k=2) 

2450 ±50/± 100 Body 52.7 ± 5% 1.95 ± 5% 0.55 1.65 4.03 ± 11.0% (k=2) 

2600 ± 50/ ± 100 Body 52.5 ± 5% 2.16 ± 5% 0.60 1.55 3.98 ± 11.0% (k=2) 

0.0 
o20 40 60 

C The validity of:i: 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. 
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Calibration Laboratory of 
Schmid & Partner 

Engineering AG 
Zeughausstrasse 43, 8004 Zurich, Switzerland 

Accredited by the Swiss Accreditation Service (SAS) 

The Swiss Accreditation Service is one ofthe signatories to the EA 

Multilateral Agreement for the recognition of calibration certificates 

5 Schweizerischer Kallbrierdienst 

Service suisse d'etalonnage 

C Servizio svlzzero di taratura 

5 Swiss Calibration Service 

Accreditation No.: SCS 108 

Calibration procedure(s) 

i Calibration date: 

, Condition of the calibrated item 

I This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI). 

I The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate. 

I All calibralions have been conducted in the closed laboratory facility: environmenttemperalure (22 ± 3tC and humidity < 70%. 

Calibration Equipment used (M&TE critical for calibration) 

Primary_.§.!~_nd:..:.a....:rd-,-S __ 
Power meter E4419B 

PowersensorE4412A 

PowersensorE4412A 

Reference 3 dB Attenuator 

Reference 20 dB Attenuator 

Reference 30 dB Attenuator 

Reference Probe ES3DV2 

DAE4 

Secondary Standards 

IID# 

GB41293874 

MY41495277 

MY41498087 

SN: S5054 (3c) 

SN: S5086 (20b) 

SN: S5129 (30b) 

SN: 3013 

SN: 660 

ID# 

_ cal.~ate (Certifi~_teJ~gJ,--

1-Apr·08 (No. 217-00788) 

1-Apr-08 (No. 217-00788) 

1-Apr-08 (No. 217-00788) 

1-Jul-08 (No. 217-00865) 

31-Mar-08 (No. 217-00787) 

1-Jul-08 (No. 217-00866) 

2-Jan-08 (No. ES3-3013_Jan08) 

9-Sep-08 (No. DAE4-660_Sep08) 

Check Date (in hOuse) 

---.:S=d1::.edul~d Cl'I~.b::.:ratiofl=::..:· 

Apr-09 

Apr.{)9 

Apr-09 

Jul-09 

Apr-09 

Jul-09 

Jan-09 

Sep-09 

Scheduled Check 

US3642UO 1700 4-Aug-99 (in house check Oct-O?) In house check: Oet-09 IRF generator HP 8648C 
Networ1< Araalyzer HP 8753E US37390585 18-0ct-01 (in house check Oct-07) In lJIouse check: Oct-08 

Calibraled by: 

Approved by: 

Name Function 
li III 

Issued: September 24.2008 

This calibration certificate shall at be reproduced except in full without written approval of the laboratOl)'. 

Certificate No: ES3-311 B_ SepOB Page 1 of 9 
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ES3DV3 SN:3118 September 23, 2008 

Conversion Factor Assessment 

f =900 MHz, WGLS R9 (head) I I 
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---+--- Analytical ~ Measuremen~ 

I. 

f= 1810 MHz, WGLS R22 (head) 
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........ Analytical -<>- Measurements
 

f [MHz] Validity [MHz]c TSL Pennittivity Conductivity 

900 ±50/± 100 Head 41.5±5% 0.97 ± 5% 

1810 ± 50 / ± 100 Head 40.0 ± 5% 1.40 ± 5% 

1950 ± 50/ ± 100 Head 40.0 ± 5% 1.40 ± 5% 

2450 ±50/±100 Head 39.2 ± 5% 1.80:t 5% 

900 ± 50 / ± 100 Body 55.0± 5% 1.05 ± 5% 

1810 ± 50/ ± 100 Body 53.3 ± 5% 1.52 ± 5% 

1950 ± 50/ ± 100 Body 53.3 ± 5% 1.52 ± 5% 

2450 ±50/±100 Body 52.7 ± 5% 1.95 ± 5% 

Alpha Depth 

0.32 1.81 

0.60 1.38 

0.61 1.35 

0.99 1.13 

0.70 1.26 

0.44 1.83 

0.45 1.80 

0.99 1.13 

C The validity of:t 1DO 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: ES3-3118_Sep08 Page 8 of 9 

ConvF Uncertainty 

5.71 ± 11.0% (k=2) 

4.85 ± 11.0% (k=2) 

4.68 ± 11.0% (k=2) 

4.34 

5.64 

4.61 

4.52 

3.89 

± 11.0% (k=2) 

± 11.0% (k;:;;2) 

± 11.0% (k=2) 

± 11.0% (k;:;;2) 

± 11.0% (k=2) 
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Calibration Laboratory of 
Schmid & Partner 

Engineering AG 
Zeughausstrasse 43, 8004 Zurich, Switzerland 

Accredited by the Swiss Accreditation Service (SAS) 

The Swiss Accreditation service is one of the signatories to the EA 

Multilateral Agreement for the recognition of calibration certificates 

S Schweizerischer Kallbrlerdienst 

Service suisse d'8talonnage 

C Servizio svizzero di taratura 

S Swiss Calibration Service 

Accreditation No.: SCS 108 

Name 

~. 
Functi.;,o_n -----~~.;.;; 

Object 

Calibration procedure(s) QA:CA 
Calbra 

Calibration date: 

Condition of the calibrated item ,.. 
This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (51).
 

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)
 

Prima, Standards
 ID# Cal Date (Certifi~te No.) SgJeduled Calibration 

Power meter EPM-442A 

Power sensor HP 8481A 

Reference 20 dB Attenuator 

Type-N mismatch combination 

Reference Probe ES3DV2 

DAE4 

Secondary Standards 

Power sensor HP 8481A 

RF generator R&S SMT-06 

Network Analyzer HP B753E 

Calibrated by: 

Approved by: 

GB37480704 

US37292783 

SN: 5086 (20g) 

SN: 5047.2/06327 

SN: 3025 

SN: 601 

ID# 

MY41092317 

100005 

US37390585 54206 

04-0ct-07 (No. 217-00736) 

04-0ct-07 (No. 217-00736) 

01-Jul-08 (No 217-00864) 

01-Jul-08 (No. 217-00867) 

28-Apr-Q8 (No. ES3-3025_Apr08) 

14-Mar-08 (No. DAE4-601_Mar08) 

Check Date in house) 

18-0ct-02 (in house check Oct-Q7) 

4-Aug-GG (in house check Oct-Q7) 

18-Oct-01 (in house check Oct-07) 

Oct-08 

Oct-08 

Jul-09 

Jul-09 

Apr-09 

Mar-09 

Scheduled Check 

In house check: Oct-09 

In house check: Oct-09 

In house check: Oct-DB 

Issued: September 22, 2008 

ThiS calibration certificat~ shall not be reproduced except in full without written approval of the laboratory. 

Certificate No: D835V2-4dD42_Sep08 Page 1 of9 



DASY5 Validation Report for Head TSL 

Date/Time: 22.09.2008 10:40:16 

Test Laboratory: SPEAG, Zurich, Switzerland 

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d042 

Communication System: CW-835; Frequency: 835 MHz; Duty Cycle: 1:1 
Medium: HSL 900 MHz 
Medium parameters used: f= 835 MHz; (J = 0.901 mho1m; Er = 41.4; P = 1000 kglm3 

Phantom section: Flat Section 
Measurement Standard: DASY5 (lEEEIIEC) 

DASY5 Configuration: 

• Probe: ES3DV2 - SN3025; ConvF(5.97, 5.97,5.97); Calibrated: 28.04.2008 

• Sensor-Surface: 3.4mm (Mechanical Surface Detection) 

• Electronics: DAE4 Sn60l; Calibrated: 14.03.2008 

• Phantom: Flat Phantom 4.9L; Type: QDOOOP491\A; Serial: 1001 

• Measurement SW: DASY5, V5.0 Build 119; SEMCAD X Version 13.2 Build 87 

Pin=250mW; dip=15mm; dist=3.4mmlZoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, 
dy=5mm, dz=5mm 
Reference Value = 55.9 Vim; Power Drift = 0.013 dB 
Peak SAR (extrapolated) = 3.48 Wlkg 
SAR(l g) = 2.38 mW/g; SAR(lO g) = 1.57 mW/g 
Maximum value of SAR (measured) =2.69 mW/g 

dB 
D 

·3 

·12 

-15 

odB = 2.69mW/g 

Certificate No: D835V2-4<J042_Sep08 Page 6of9 



DASY5 Validation Report for Body TSL 

DateITime: 16.09.2008 10:46:36 

Test Laboratory: SPEAG, Zurich, Switzerland 

DDT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d042 

Communication System: CW; Frequency: 835 MHz; Duty Cycle: 1:1 
Medium: MSL900 
Medium. parameters used: f= 835 MHz; (J = 1.01 mho/m; cr = 53.3; P = 1000 kglmJ 

Phantom section: Flat Section 
Measurement Standard: DASY5 (IEEE/IEC) 

DASY5 Configuration: 

• Probe: ES3DV2 - SN3025; ConvF(5.9, 5.9, 5.9); Calibrated: 28.04.2008 

• Sensor-Surface: 3.4mm (Mechanical Surface Detection) 

• Electronics: DAE4 Sn601; Calibrated: 14,03.2008 

• Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001 

• Measurement SW: DASY5, V5.0 Build 119; SEMCAD X Version 13.2 Build 87 

Pin = 250mW, d = 15mmJZoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, 
dz=5mm 
Reference Value = 54 Vim; Power Drift = 0.024 dB 
Peak SAR (extrapolated) = 3.63 W/kg 
SAR(1 g) = 2.51 mW/g; SAR(10 g) = 1.65 mW/g 
Maximum value ofSAR (measured) = 2.81 mW/g 

dB 
o 

-2,5 

-7.5 

-10 

-12,5 

odB = 2.81mW/g 

Certificate No: D835V2-4d042_Sep08 Page 8 of9 



Calibration Laboratory of 
Schmid & Partner 

Engineering AG 
Zeughausstrasse 43,8004 Zurich, Switzerland 

Accredited by ltle Swiss Federal Office of Metrology and Accreditation 

The Swiss Accreditation Service is one of the signatories to the EA 

Multilateral Agreement for the recognition of calibration certificates 

5 Schweizerischer Kalibrierdienst 

C Service suisse d'eta'ionnage 

Servizio svizzero di taratura 

5 Swiss Calibration Service 

Accreditation No.: SCS 108 

Object 

Calibration procedure(s) 

Calibration date: 

Condition of ltle calibrated item 

This calibration certificate documents the traceability to national standards, which realize ltle 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 ltle closed laboratory facility: environment temperature (22 ± 3)"C and humidity < 70%. 

Calibration Equipment used (M&TE critical for calibration) 

Prima Standards 10# ~I Oate (Calibrated by, certificate No.) Scheduled Calibration 

Power meter EPM-442A GB37480704 04-0et-07 (METAS, No. 217-00736) Oct-OB 

Power sensor HP 8481A US37292783 04-0et-07 (METAS, No. 217-00736) Oct-OB 

Reference 20 dB Attenuator SN: 5086 (20g) 07-Aug-07 (METAS, No 217-00718) Aug-08 

Reference 10 dB Attenuator SN: 5047.2 (10r) 07-Aug-07 (METAS, No 217-0071B) Aug-D8 

Reference Probe ES30V2 SN: 3025 01-Mar-08 (SPEAG, No. ES3-3025_Mar08) Mar-09 

DAE4 SN909 ~Sep-08 (SPEAG, No. OAE4-909_Sep07) Sep-Q7 

Secondary Standards 10# Check. Date (in house) Scheduled Check 

Power sensor HP 8481A MY41092317 18-0ct-02 (SPEAG, in house check Oct-O?) In house check: Del-DB 

RF generator R&S SMT-06 100005 4-Aug-99 (SPEAG, in house check Oct-O?) In house check: Oct-09 

Networ1c. Analyzer HP 8753E US37390585 S4206 18-0ct-01 (SPEAG, in house check Oct..()7) In house check: Oct-08 

Power merer EPM-442A GB37480704 04-0ct-07 (METAS, No. 217-00736) Oet-08 

Calibrated by: 

Approved by: 

Issued: March 18,2008 

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

Certificate No: D1900V2-5d026_Mar08 Page 1 of9 



DASY4 Validation Report for Head TSL 

DatefTime: 18.03.2008 11 :48:54 

Test Laboratory: SPEAG, Zurich, Switzerland 

OUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d026 

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1 
Medium: HSL U10 BB; 
Medium parameters used: f = 1900 MHz; (J =1.47 mho/m; £r = 40.2; P = 1000 kg/m3 

Phantom section: Flat Section 
Measurement Standard: DASY4 (High Precision Assessment) 

DASY4 Configuration: 

• Probe: ES3DV2 - SN3025; ConvF(4.9, 4.9,4.9); Calibrated: 01.03.2008 

• Sensor-Surface: 3.4mm (Mechanical Surface Detection) 

• Electronics: DAE4 Sn909; Calibrated: 03.09,2007 

• 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)/Cube 0: 
Measurement grid: dx=5mm, dy=5mm, dz=5mm 
Reference Value =90.7 VIm; Power Drift = 0.071 dB 
Peak SAR (extrapolated) = 19.3 W/kg 
SAR(1 g) =10.3 mW/g; SAR(10 g) = 5.27 mW/g 
Maximum value of SAR (measured) = 12.0 mW/g 

dB 
0.000 

-4.00 

-a.DD 

-12.0 

-16.0 

-20.0 

odB =12.0mW/g 

Certificate No: D1900V2-Sd026_Mar08 Page 60f9 



CASY4 Validation Report for Body TSL 

DatefTime: 14.03.2008 12:53:13 

Test Laboratory: SPEAG, Zurich, Switzertand 

OUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d026 

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1 
Medium: MSL U10 BB; 
Medium parameters used: f = 1900 MHz; 0 = 1.57 mho/m; £r = 51.7; P = 1000 kg/m3 

Phantom section: Flat Section 
Measurement Standard: DASY4 (High Precision Assessment) 

DASY4 Configuration: 

• Probe: ES3DV2 - SN3025; ConvF(4.5, 4.5. 4.5); calibrated: 01.03.2008 

• Sensor-Surface: 3.4mm (Mechanical Surface Detection) 

• Electronics: DAE4 Sn909; Calibrated: 03.09.2007 

• 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)/Cube 0: 
Measurement grid: dx=5mm, dy=5mm, dz=5mm 
Reference Value = 89.8 VIm; Power Drift = 0.050 dB 
Peak SAR (extrapolated) = 18.7 W/kg 
SAR(1 g) = 10.5 mW/g; SAR(10 g) = 5.5 mW/g 
Maximum value of SAR (measured) = 12.1 mW/g 

dB 
0.000 

-4.00 

-8.00 

odB =12.1mW/g 

Certificate No: D1900V2-5d026_MarQ8 Page 8 of9 
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