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Appendix C. DASY Calibration Certificate 
 

The DASY calibration certificates are shown as follows. 

 



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 cerlificates

crienr Sporton-CN (Auden)

S Schweizerischer Kalibrierdienst

,. Service suisse d'6talonnage
r' 

Servizio svizzero di taratura

S Swiss Calibration Service

Accreditation tlo.: SCS 0108 QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

Primary Standards



Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland



Measurement Conditions



Appendix (Additional assessments outside the scope of scs olog)

Antenna Parameters with Head TSL

lmpedance, transformed to feed point 53.0e)-2.5jO

Return Loss





lmpedance Measurement PIot for Head TSL



DASY5 Validation Report for Body TSL

Date: 20.03.2015

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1087

Communication System: UID 0 - CW; Frequency: 750MHz
Medium parameters used: f =750 MHz; o = 0.99 S/m; e. = 54.7; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63 . 19 -201 l)

DASY52 Configuration:

. Probe: ES3DV3 - SN3205; ConvF(6.21,6.21,6.21); calibrated: 30.12.2014;

. Sensor-Surface: 3mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn601; Calibrated: 18.08.2014

. Phantom: Flat Phantom 4.9L;Type: QD000P49AA; Serial: 1001

. DASYSZ 52.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=limmlZoom Scan (7x7x7)tCube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 52.47 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.24 Wkg
SAR(1 E) = 2.2 Wkg; SAR(10 B) = 1.45 Wkg
Maximum value of SAR (measured) = 2.55 Wkg



!mpedance Measurement Plot for Body TSL



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

crienr Sporton-CN (Auden)

S SchweizerischerKalibrierdienst

n Service suisse d'6talonnage
v 

Servizio svizzero di taratura

S Swiss Calibration Service

Accreditation tlo.: SCS 0108 D835V2•]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 humidity < 7O%.

Calibration Equipment used (M&TE critical for calibration)

Primary StandardsApproved by:

Name

lsrae Elnaouq

Katja Pokovic

Function

Laboratory Technician

Technical Manager

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



Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzertand



Measu rement Cond itions



Appendix (Additional assessments outside the scope of scs olog)

Antenna Parameters with Head TSL

lmpedance, transformed to feed point





lmpedance Measurement Plot for Head TSL





lmpedance Measurement Plot for Body TSL



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 ceftificates

crient Sporton-CN (Auden)

S SchweizerischerKalibrierdienst

,. Service suisse d'6talonnage
r' 

Servizio svizzero di taratura

S Swiss Calibration Service

Accreditation tto.: SCS 0108ObleCt               D1750V2•N(M&TE critical for calibration)

PrimaryStandards Ifo* Weber

Katja Pokovic

Function

Laboratory Technician

Technical Manager



Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland



Measurement Gonditions



Appendix (Additiona! assessments outside the scope of scs olog)

Antenna Parameters with Head TSL

lmpedance, transformed to feed point





lmpedance Measurement Plot for Head TSL



DASYS Validation Report for Body TSL

Date:24.03.2015

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1750 MHz; Type: Dl750Y2; Seriat: Dl7S0v2 - SN: 1090

Communication System: UID 0 - CW; Frequency: IT5OMHz
Medium parameters used: f = 1750 MHz; o = l.4J S/m; e. = 51.5; p = 1000 kglm3
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19 -20 I l)

DASY52 Configuration:

. Probe: ES3DV3 - SN3205; convF(4.88,4.88,4.88); calibrated: 30.12.2014;

. Sensor-Surface: 3mm (Mechanical Surface Detection)

. Electronics: DAE4 Sn601; Calibrated: 18.08.2014

. Phantom: Flat Phantom 5.0 (back); Type: eD000p50AA; Seriar: r0o2

. DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=250 ffiW, d=lDmmlZoom Scan (7x7x7)tCube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 93.05 V/m; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 16.6 Wkg
SAR(I B) = 9.3 Wkg; SAR(10 B) = 5 Wkg
Maximum value of SAR (measured) = ll.'7 Wkg



lmpedance Measurement Plot for Body TSL



Calibration Laboratory of
Schmid & Paftner

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

crient Sporton-CN (Auden)

S SchweizerischerKalibrierdienst

ra Service suisse d'6talonnage
v 

Servizio svizzero di taratura

S Swiss Calibration Service

Accreditation wo.: SCS 0108ObieCtof measurements (Sl).

The measurements and the uncertaintles with confidence probability are given on the followlng 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 lro+ Cal Date (Certificaie No.)Type-N mismatch combination

Reference Probe ES3DV3

DAE4

Secondary Standards0ct-15

Apr-15

Leif Klysner

Katja Pokovic

Function

Laboratory Technician

Technical Manager



Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland



Measu rement Cond itions



Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

lmpedance, transformed to feed point 53.8O+5.0jO

Return Loss



DASYS Validation Report for Head TSL

Date;24.03.2015

Test Laboratory: SPEAG, Zanch, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d170

Communication System: UID 0 - CW; Frequency: 1900 MHz

Mediumparameters used: f = 1900 MHz; o = 1.38 S/m; e. = 39; p= 1000 kg/m3

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEEiIECiANSI C63 .19 -201 l)

DASY52 Configuration:

. Probe: ES3DV3 - SN3205; ConvF(5,5,5); Calibrated: 30.12.2014:'

. Sensor-Surface: 3mm (Mechanical Surface Detection)

. Electronics: DAE4 Sn601; Calibrated: 18.08.2014

. Phantom: Flat Phantom 5.0 (front); Type: QD000P50AA; Serial: 1001

. DASY52 52.8.8(1222); SEMCAD X 14.6.10(133r)

Dipole Calibration for Head Tissue/Pin=250 mW, d-l0mmlZoom Scan (7x7x7)lCube 0:

Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 97 .99 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 13.3 Wkg
SAR(I E) = 9.99 Wkg; SAR(10 s) = 5.23 Wkg
Maximum value of SAR (measured) = 12.5 Wlkg

0 dB = 12.5 Wkg = 10.97 dBWkg



lmpedance Measurement Plot for Head TSL



DASYS Validation Report for Body TSL

Date:24.03.2015

Test Laboratory: SPEAG, Zanch, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d170

Communication System: UID 0 - CW;Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz;o = 1.5 S/m; e, = 52.8;p = 1000 kg/m3

Phantom section: Flat Section

Measurement Standard: DASY5 (EEE/IEC/ANSI C63 .I9 -20 I l)

DASY52 Configuration:

. Probe: ES3DV3 - SN3205; ConvF(4.65,4.65,4.65); Calibrated: 30.12.2014;

. Sensor-Surface: 3mm (Mechanical Surface Detection)

. Electronics: DAE4 Sn601; Calibrated: 18.08.2014

. Phantom: Flat Phantom 5.0 (back);Type: QD000P50AA; Serial: 1002

. DASYS2 s2.8.8(1222); SEMCAD x 14.6.10(733t)

Dipole Calibration for Body Tissue/Pin=250 hW, d=l0mmlZoom Scan (7x7x7YCube 0:
Measurement grid: dx=5mm, dy=Smm, dz=5mm

Reference Value = 95.05 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 16.9 Wlkg

SAR(I B) = 9.93 Wkg; SAR(10 s) = 5.29 Wkg
Maximum value of SAR (measured) = t2.3 Wkg

0 dB = l2.3Wkg = 10.90 dBWkg



lmpedance Measurement Plot for Body TSL



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

crienr Sporton-CN (Auden)

S SchweizerischerKalibrierdienst

n Service suisse d'6talonnage
v 

Servizio svizzero di taratura

S Swiss Calibration Service

Accreditation tto.: SCS 0108 procedure(s) QA CAL-05.V9

Calibration procedure for dipole validation kits above 700 MHz 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 Standards15



Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

S SchweizerischerKalibrierdienst

fr Service suisse d'6talonnage
v 

Servizio svizzero di taratura

S Swiss Calibration Service

Accreditation ruo.: SCS 0108Accredited by the Swiss Accreditation Service (SAS)

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

Multilateral Agreement for the recognition of calibration certificates

Glossary:
TSL
ConvF
N/A

tissue simulating liquid

sensitivity in TSL / NORM x,y,z
not applicable or not measured

Calibration is Performed According to the Following Standards:
a) IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques", June 2013

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held

devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation :

d) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:
. Measurement Conditions; Further details are available from the Validation Report at the end

of the certificate. All figures stated in the ceftificate are valid at the frequency indicated.
c Antenna Parameters with ISL; 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 body axis.

o Feed Point lmpedance and Return 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 required.
. SAH measured: SAR measured at the stated antenna input power.

. SAR normalizedi SAR as measured, normalized to an input power of 1 W at the antenna
connector.

. SAR for nominalTSL parameters; The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.



Measurement Conditions



Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

lmpedance, transformed to feed point 56.5O-0.5jO

Return Loss



DASYS Validation Report for Head TSL

Date: 20.03.2015

Test Laboratory: SPEAG, Zarich, Switzerland

DUT: Dipole 2450MIJz; Type: D2450Y2; Serial: D2450Y2 ' SN:908

Communication System: UID 0 - CW;Frequency: 2450MHz

Medium parameters used: f =2450MHz; o = 1.83 S/m; e, =37.8; P = 1000 kg/m3

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63 .19 -20t t)

DASY52 Configuration:

. Probe: ES3DV3 - SN3205; ConvF(4.54, 4.54, 4.54); Calibrated: 30.12.2014:

. Sensor-Surface: 3mm (Mechanical Surface Detection)

. Electronics: DAE4 Sn601; Calibrated: 18.08.2014

. Phantom: Flat Phantom 5.0 (front); Type: QD000P50AA; Serial: 1001

. DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Dipote Calibration for Head TissuelPin=250 ffiW, d=l0mmlZoom Scan (7x7x7)lCube 0:

Measurement grid: dx=5rnm, dy=5mm, dz=5mm

Reference Value = 100.8 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 27.7 Wkg
SAR(1 B) = 13.3 Wkg; SAR(10 g) = 6.13 Wkg
Maximum value of SAR (measured) = 17 .3 Wkg

0 dB = 17.3 Wkg = 12.38 dBWkg



lmpedance Measurement Plot for Head TSL



DASYS Validation Report for Body TSL

Date: 19.03.2015

Test Laboratory: SPEAG, Zuich, Switzerland

DUT: Dipole 2450MHz; Type: D2450Y2; Serial: D2450Y2 - SN:908

Communication System: UID 0 - CW;Frequency: 2450MHz

Medium parameters used: f =245OMrHz; o =2.02 S/m; e. = 50.8; P = 1000 kg/m3

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63 .t9 -201 l)

DASY52 Configuration:

. Probe: ES3DV3 - SN3205; ConvF(4.32, 4.32, 4.32); Calibrated: 30.12.2014;

. Sensor-Surface: 3mm (Mechanical Surface Detection)

. Electronics: DAE4 Sn601; Calibrated: 18.08.2014

o Phantom: Flat Phantom 5.0 (back); Type: QD000P50AA; Serial:1002

. DASY52 52.8.8(1222); SEMCAD X [4.6.LO(733T)

Dipole Calibration for Body Tissue/Pin=250 mW, d=l0mmlZoom Scan (Tx7x7)lCube 0:

Measurement grid: dx=Srnrn, dy=5mm, dz=Smm

Reference Value = 94.35 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) =27.t Wkg
SAR(I s) = 12.9 Wkg; SAR(10 B) = 5.96 W&g
Maximum value of SAR (measured) = 16.8 Wkg

0 dB = 16.8 Wkg = 12.25 dBWkg



lmpedance Measurement Plot for Body TSL








































