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DASYS Validation Report for Body TSL

Date: 17.10.2012

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1200V2; Serial: DI900V2Z - SN: 54088

Communication System: CW; Frequency: 1900 MHz

Medium parameters used: = 1900 MHz; ¢ = 1.54 mho/m: & = 52.2; p = 1000 ke/m®
Phantom section: Flat Section

Measurement Standard: DASY S (IEEEAEC/ANST C63.19-2007)

DASY 52 Configuration:

Probe: ES30W3 - SN3205; ConvFi{4.62, 4.62, 4.62); Calibrated: 30,12.2011;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 27.06.2012

Phantom: Flat Phantom 3.0 (back); Type: QDODOPS0AA; Serial: 1002
DASYS2 52.8.3(988); SEMCAD X 14.6.7(6848)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Sean (7x7x7)/Cube 0;
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Referance Value = 94,805 Vim; Power Drife = (.03 dB

Peak SAR (extrpolated) = 17.9 Wika

SAR(1 g) = 10.2 Wikg; SAR(10 g) = 5.4 W/ikg

Maximum value of SAR (measured) = 12,8 Wikg

0dB = 12.8 Wkg = 11.07 dBW/kg
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Impedance Measurement Plot for Body TSL
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2450 MHz Dipole Calibration Certificate
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Calibration Laboratory of Eﬂ:}'_{l_'ﬂ;{j‘m; g Schwsizerischer Kallbrlerdienst

Schmid & Partner g P Service aulsse d'étalonnage
Engineering AG m; ﬁHE Servizio svizzero i taratura

Zoughausstrases 43, 8004 Zurich, Switzeriand TN S swiss Callbration Service

hccredited by the Swiss Accreditation Serce (SAS)
The Swiss Accreditation Service is one af the slgnatorles to the EA
Multilateral Agreement far the recagnltion of calibration cartificates

accraditation Mo SCS 108

ciient  TMC-SZ (Auden) Certificate No: D2450V2-873_0ct12
CALIBRATION CERTIFICATE I
Obiect D2450V2 - SN: 873 i s LS 1

Calibration procadure(s) QA CAL-05vB

Callbration date: October 18, 2012

Calibration Equipment wsed (MATE crilical for calibration)

Calibration procedure for dipole validation kits above 700 MHz

Thie calibration cerifizate documents he iraceabiity to national stendands, which resliza the physical unills of meesurements (51).
Tha measuremenls and he uncaralntles with confidenca probatilily are given an the fallewing pages end are part of the cenilicate.

All celiretlons have baen condicled in the closed lahoratary faciity: anvirormeant iemparaturs (22 = 3)°C and humigity < P,

n

THC-CC-19 -2 6 870 2|

Primary Stendargs D& Cal Dete (Carlificate Mo} Scheduisd Calibration

Power mater EFM-1428 GHATAE0T0M 05-0ct-11 (Mo, 217-01451) Oct-12

Fowar sensar HP 82814 USE7282733 05-Ot-11 (Mo, 217-01451) Oct-12

Reference 20 dB Atenuator SN;: 5053 (20%) 27-Mar-12 [Mo. 217-01530) Apr-13

Type-W msmatzh combination SN 50472 T 06227 A7-Mar-12 (o 21 7-01533) Apr-13

Aeferance Froba ES30V3 SN; 2205 an-Dac-11 (Mo, ES3-3205_Dect 1) Dec-12

DAED SM: 61 27-Jun-12 (Mo, DAES-B0_Juni2) Jun-13

Sacondary Standards 0 # Chack Dide [in housa) Schaduled Chisck

Pawear gansor HP 84814 MY 41092317 18-0ct-082 (in house check Oot-11) In housa check: Oc-13

AF genesatar ARS SMT-06 100035 D4-Aug-44 (in house chack Cct-11) I housa check: Oci-13

Metwiork Analyzer HFE BYR3E USET3I0585 54206 18-0¢1-01 {In hrouse check Oel-12) In house check: Oct-13
Mame Function Slgnatura

Calibrated by: Fsras Elbacisy. - Laboralary Tachrichan (_\ _ g 0

M 2 ae_mt-ﬂ]
Approved by Kata Fokovic "1 Technical Manager LA S

This celiaresion cariificata shall rot be repradueed sxeapt in tull without writlen approvel of tha [abarslory.

Issumd: Oclober 18, 212

Cerlificate Mo: D2450W2-873_ 012
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Calibration Laboratory of Szw'ﬁ“"'-"'ﬁ?/
Schrmid & Partner =

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerlacher Kalibrierdienst
Serviee sulesa d'atalonnage
Servizio avlzzero di taratura
Swiss Calibralion Service

1,

)&

It

e
B e
eyl

iy

Accracied by Ihe Swiss Aocradafion Senics (SAS) Aceraditation Me.: SCS 108
The Swias Accreditation Service [s one of the algnatories to the EA
Multilateral Agreament for the recognition of calibretion certiflcates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ MORM x.y,Z
/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, “|EEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

b) |EC 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

¢) Federal Communications Commission Office of Engineering & Technology (FGC QET),
“Evaluating Compliance with FCC Guidslines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Partable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin &5

Additional Documentation:
d) DASY4/5 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 certificate are valid at the frequency indicated.

« Antenna Parameters with TSL: 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 ariented
parallel to the body axis.

s Feed Point Impedance and Return Loss: These parameters are measurad 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 Retumn Loss ensures low
reflected power. No uncertainty required.

« Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

+« SAR measured: SAR measured at the stated antenna input power.

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

« SAR for nominal TSL 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 carresponds to a coverage
probability of approximately 85%.

Cartificate Mo: D2450V2-873_0ct12 Page 2of 8
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Measurement Conditions

DASY aystem configuration, as far 25 not given on page 1.

No. 2013EEB00029
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DASY Version DASYS Vazg3

Extrapolation Advanced Exirapolation

Phantom Mexdular Flat Pharonm

Distance Dipole Center - TSL 10 mm with Spacar

Zoam Scan Resolution dx, dy, dz =5 mm

Freguency 2450 MHz = 1 MHz
Head TSL parameters

The fallowing paramelers and calculations ware appliad.
Temperature Permittivity Conductivity

Mominal Head TSL parameters 220°C 382 1.80 mhaodm

Measured Head T3L parameters (Z2.0+0.2) "G 304 +6% 1.85 mhovm = & %

Head TSL temperature change during test =05°C — ==
SAR result with Head TSL

SAR averaged over 1 em’ (1 g) of Head TSL Condition

SAR measured 250 mW input power 13.2 Whkg

SAR far nominal Head TSL paramaters

narmalized to 1W

51.9 Wiy = 17.0 % (k=2)

SAR averagad over 10 cm® (10 g) of Head TSL condition
SAR maasured 220 mW input power 6.14 Wikg
SAR for nominal Head TSL parametars normalized fo 1W 24.3 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculalions were spplisd.
Temperature Permittivity Conductivity
Nominal Bady TSL parameters 22.0°C 527 1.85 mho'm
Measured Body TSL parameters [#20+02)"C 51.0£6% 202 mhe'm+ 6 %
Body TSL temperature change during test =05°C —_ e
SAR result with Body TSL
SAR averaged over 1 ecm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.0 Wikg
SAR for nominal Body TSL parameters narmzlized to 1W 50.8 Wikg £ 17.0 5% (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measured 250 mW Input powar 6.01 Wikog
SAR for nominal Body TSL parameters nomalized 1o 1W 23.7 Wikg = 16.5 % (k=2)

Carfificata Ma: D2450V2-873_Octi2
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Appendix

Antenna Parameters with Head TSL
Impedance, transfarmead to feed poinl E320+158j0
Betum Less - 29,3 dB

Antenna Parameters with Body TSL

Impedance, transformead fo feed point 40,5 0k + 3.5 0
Aetum Loss -29.1 dB

General Antenna Parameters and Design

Electrical Delay {one direction) 1.161 ne )

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measurad.

The dipole is made of standard semirigid coaxial cable, The center conductar of the feeding line is direcily connected to tha
second arrm of the dipale. The antenna is therefore short-circuited for DC-signals. On sarme of the dipoles, small end caps
are addad to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurament Conditions® paragraph. The SAR data are net affected by this change. The overall dipole langth is =il
accarding to the Standard.

Mo excessiva foree must be applied to the dipole arms, because thay might bend or the soldared connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufzctured on August 18, 2010

Cerlficate No: D2430W2-6873_Oct12 Pagedof &
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DASY5 Validation Report for Head TSL

Date: 18.10.2012

Test Lahoratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 873

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: = 2450 MHz; o = 1.85 mho/m; ¢, = 38.4; p = 1000 kgf]:n2
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEMECFAMNST Ca3.19-2007)

DASYS2 Configuration:

-

Probe: ES3DV3 - SN3205; ConvE(d.45, 4.45, 4.45); Calibrated: 30.12.2011;
Sensor-Surface; 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 27.06.2012

Phantom: Flat Phantom 3.0 (front); Type: QDOO0OP30AA; Serial: 1001
DASYSZ 52 8 3(988); SEMCAD X 14.6.7(6848)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Foom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 99414 V/m; Power Drft = 0.07 dB

Peak SAR (extrapolated) = 27.3 Wikg

SAR(1 g) = 13.2 W/kg; SAR(10 g) = 6.14 W/kg

Maximum value of SAR (measured) = 17.0 Wike

460

-14.40

-T9.20

a3

0dB = 17.0 Wike = 12.30 dBW/kg

-Z24.90

Certificate Mo: D2450V2-873_0ct12 Pags S of B
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 18.10.2012
Test Luboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2: Serial: D2450V2 - SN: 8§73

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: £ = 2450 MHz; o = 2.02 mho/m: &= 51: p= 1000 la.gu’m]
Phuntom section: Flat Section

Measurement Standard: DASYS (IEEE/EC/ANST C63.19-2007)

DASY 52 Configuration:
= Probe; ES3DV3 - BN3205; ConvE(4.26, 4.26, 4.26); Calibrated: 30.12.2011:
o Sensor-Surface: 3mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn6(1; Calibrated: 27.06.2012
+ FPhantom: Flat Phantom 5.0 (back); Type: QDOOOPI0AA; Serial: 1002
» DASYS2 52.8 3(988); SEMCAD X 14.6.7(6848)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=3nun, dz=5mm

Reference Value = 94.642 Vim; Power Drift = 0.01 dB

Peak SAFR (extrapolated) = 26,9 Wikg

SAR(1 g) = 13 Wikg; SAR(1D g) = 6.01 W/kg

Maximum value of SAR (measured) = 16,9 W/kg

-4.80

-14.40

19,20

-24.00

0dB =169 Wikeg = 1228 dBW/ke

Cortificate Mo: D245002-873_0cli2 Page 7 of B
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Impedance Measurement Plot for Body TSL
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