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Appendix C. DASY Calibration Certificate
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Calibration Laboratory of
Schmid & Partner

Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accredilation Sarvice (SAS)
The Swiss Accreditation Service Is one of the signalories to the EA
Multilateral Agreement for the recognition of callbration certificates

Schwalzerischer Kalibrierdianst
Saervice sulsse d'élalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 108

Certificate No: D835V2-4d091_ Nov11

CALIBRATION CERTIFICATE

‘ Objact

Calibration date;

Calibration procedura(s)

DB35V2 - SN: 4d091

QA CAL-05.v8

Calibration procedure

November 18, 2011

Calibration Equipment used (MATE critical for callbration)

for dipole validation kits above 700 MHz

Thiz calibration certificate documanis the traceablity to national standards, which realize the physical enits of measurements (S1).
The measuraments and the uncertalnties with confidence probability are given on the lollowing pages and ara part of the cedificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%,

Calibrated by:

Approved by:

MName
Dimce lliev

Katja Pokovic

Function

Laboratory Technician

Technical Manager

This calioration certificata shall not be reproduced except in full withwout written approval of the laboratory.

Primary Standards 1D & Cal Diate (Cerificate No_) Scheduled Calibration
Powar metar EPM-4424 GB37480704 05-0ct-11 (Mo, 217-01451) Oet-12

Power sansor HP B481A US37292783 05-0ct-11 (Mo, 217-01451) Oct-12

Raference 20 dB Attenuator SN: 5086 (20q) 29-Mar-11 (Mo, 217-01358) Apr-12

Type-N mismatch combination SN: 5047.2 / 08327 29-Mar-11 (No. 217-01371) Apr-12

Peference Probe ES3DV3 SN: 3205 29-Apr-11 (No. ES3-3205_Apr11) Apr12

DAEA SN 801 Od-Jul-11 (Mo, DAE4-B01_Jul11) Jul-12

Secondary Standards 1D # Check Data (in house) Scheduled Check
Power sensor HP B481A MY 41092317 18-0Oct-02 (in house check Cct-11) In house check: Oct-13
RF ganemator RAS SMT-06 100005 04-Aug-99 {in house check Oct-11) In housa chack: Oct-13
Metwork Analyzer HP 8753E US37390585 54206 18-0ct-01 {in house check Cct-11) In house check: Oct-12

Signature
G e

issued: November 18, 2011

Certificate No: DE35V2-4d091_ Novii
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Calibration Laboratory of N,

: 5 A S Schweizerischer Kalibrierdienst
Schmid & Partner % C Service sulsse d'étalonnage
Engineering AG T W3 Servizio svizzero di taratura
e S i
Zeughausstrasse 43, B004 Zurich, Switzerland F":'.’/ﬁﬁ\v:\‘ Swiss Calibration Service
T
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

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y,z
MN/A not applicable or not measured

Calibration is Performed According to the Following Standards:
a) |EEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, 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 (FCC OET),

“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

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 oriented
parallel to the body axis.

Feed Point Impedance 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.

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
connector.

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

Cerificate Mo: DB35V2-4d081 _Nov11 Page 2 of 8



Measurement Conditions
DASY system configuration, as far as not g

iven on page 1.

DASY Version DASYS V62.6.2

Extrapolation Advanced Extrapolation

Phantom Maodular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 835 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Mominal Head TSL parameters 22.0°C 41.5 0.80 mho/m

Measured Head TSL parameters (220 +£0.2) °"C 414 + 6% 0.90 mho/m £ 6 %

Head TSL temperature change during test <0.5°C
SAR result with Head TSL

SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured 250 mW input power 235mW/g

SAR for nominal Head TSL parameters

normalized to 1W

9.40 mW /g £ 17.0 % (k=2)

SAR averaged over 10 cm® (10 g} of Head TSL

condition

SAR measured

250 mW input power

1.54 mW /g

SAR for nominal Head TSL parameters

normalized to 1W

6.16 mW /g = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations wera applied.
Temperature Permittivity Conductivity
Mominal Body TSL parameters 22.0°C 55.2 0.97 mho/m
Measured Body TSL parameters (22.0+0.2) °C 53.3+6% 0.99 mha/m £ 6 %
Body TSL temperature change during test < 0520 S —
SAR result with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL Condition
SAR measured 250 mW input power 241 mW /g

SAR for nominal Body TSL parameters

normalized to TW

9.42 mW /g = 17.0 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL

condition

SAR measured

250 mW input power

1.58mW /g

SAR for nominal Body TSL parameters

normalized to 1W

6.21 mW /g £ 16.5 % (k=2)

Certificate No: DB35V2-4d091_Novi1
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Appendix
Antenna Parameters with Head TSL

Impedance, transfarmed to feed point 50.9 £ -5.1 @
Return Loss -25.7dB

Antenna Parameters with Body TSL

impadance, transformed to feed point 471 € -6.9j0
Return Loss -223dBE

General Antenna Parameters and Design

Electrical Delay (one direction) 1,386 ns’

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

The dipole is made of standard semirigid coaxial cable. The center canductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals,

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
teedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufacturad on September 15, 2009

Certificate No: D835V2-4d091_Nov1t Page 4 of 8




DASY5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d091

Communication System: CW; Frequency: 835 MHz

Medium parameters used: { = 835 MHz; o = (1.9 mho/m; £, = 41.4; p= 1000 kg.-’m‘
Phantom section: Flat Section

Measurement Standard: DASYS5S (IEEE/IEC/ANSI C63.19-2007)

DASYS52 Conliguration;

Probe: ES3DV3 - SN3205; ConvF(6.07, 6.07, 6.07); Calibrated: 29.04.2011
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04.07.2011

Phantom: Flat Phantom 4.91; Type: QDOOOP49AA; Serial: 1001

DASYS2 52.6.2(482); SEMCAD X 14.4.5(3634)

Date: 18.11.2011

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube (:
Measurement grid: dx=5mm, dy=5mm, dz=3mm
Reference Value = 56.950 V/m; Power Drift = -0.0036 dB
Peak SAR (extrapolated) = 3.473 W/kg

SAR(1 g) = 2.35 mW/g: SAR(10 g) = 1.54 mW/g
Maximum value of SAR (measured) = 2.740 mW/g

10.60

0dB = 2.740mW/g

Carificate Mo; DB35V2-4d091_Movii Page 5 of 8




Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 18.11.2011
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V 2; Serial: D835V2 - SN: 4d091

Communication System: CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz: 6 = 0.99 mho/m; g, =333, p= 1000 k}__*.-'m:
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/IEC/ANSI C63.19-2007)

DASYS52 Configuration:

s« Probe: ES3DV3 - SN3205: ConvF(6.02, 6.02, 6.02); Calibrated: 29.04.2011

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

« Electronics: DAE4 Sn601; Calibrated: 04.07.2011

+ Phantom: Flat Phantom 4.9L; Type: QDOO0OP49AA: Serial: 1001
« DASYS2 52.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube {:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 55.082 ¥V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.502 W/ke

SAR(1 g) = 2.41 mW/g; SAR(10 g) = 1.58 mW/g

Maximum value of SAR (measured) = 2.809 mW/g

dii

=240
A4.80
1.2

A60

12.00

0dB = 2.810mW/g

Certificate Mo: DB35V2-4d081_Nov11 Page 7 ot 8




Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, B004 Zurich, Switzerland

Accredited by the Swiss Accraditation Service (SAS)

Schweizerischer Kalibrlerdienst
Service sulsse d'étalonnage

. Servizio svizzero dl taraturs

Swiss Calibration Service

Accreditation No.: SCS 108

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

Ofxject

Calibration procedura(s)

Callibration dats:

Calibration Equipment used (MATE critcal for calibraton)

Thiz calioration certificate documents the traceability to national standards, which realize the physical units of measuemants (51).
Tha measuraments and the uncerainties with confidence probability are given on the following pages and are part of the certificate,

All calibrations have been conducted in the closed Iaboratory facility: emvirenmant temperature (22 + 3)°C and hurmidity < 70%.

Calibrated by:

Approved by:

Primary Standards ID# Cal Date (Certificate No.) Scheduled Calibraton
Fowar matar EPM-4424 GB3T4B0704 05-0ct-11 (No. 217-01451) Oet-12

Power sensor HF B4814A UIS37292783 050011 (No. 217-01451) Oet=12

Feference 20 dB Attenuator SN 3086 (200) 29-Mar-11 (No. 217-01368) Apr-12

Typa-N mismaich combination SMN: 5047.2 / DBRZT 28-Mar-11 (Mo, 217-01371) Apr-12

Referance Proba ESAOVE SN 3205 29-Apr-11 [No. ES3-3205_Apri 1) Apr-12

DAE4 SN 601 Od-Jul-11 (Mo, DAE4-601_Jul11) Jul-12

Secondary Standards 10 ¢ Check Dale (in house) Scheduled Check
Power sensor HP 84814 MY41082317 18-0et-02 (i houss check Oct-11) In house chack Oot-13
AF ganarator AAS SMT-06 100005 04-Aug-39 (in house chack Oct-11) In house check: Oct-13
Natwork Analyzer HP 87538 US37300585 54206 18-Oct-01 (in housa check Oct-11) In house chacs Oot-12

Tnis caibration certficate shall not be raproduced exeept in ull without witten approval of the laboratory.

Issucd: Movemnber 21, 2011

Cerificata No: D1900V2-5d118_Nov1 1
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Calibration Laboratory of S,

: Al S Schweizerischer Kalibrierdienst
Schmid & Partner % c Service sulsse d'éalonnage
Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland tgyﬁ\‘ﬁ‘ S  swiss Calibration Sarvice
SUTTLL
Accredited by the Swiss Accreditation Service (SAS) Accreditation Mo.; SCS 108

The Swiss Accradilation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of callbration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a)

b)

c)

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

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

Faderal Communications Commission Office of Engineering & Technclogy (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequancy
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applled 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 oriented
parallel to the body axis.

Feed Point Impedance 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.

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
connector.

SAR for nominal TSL parameters: The measured TSL parameters are used lo calculate the
nominal SAR result.

Cenificate Mo: D1900V2-50118_Novii Page 2 of 8




Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version DASYS V52.6.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution BN dx, dy, dz =5 mm
“F_r:&uuncy 1900 MHz + 1 MHz -
Head TSL parameters
The following parameters and calculations were applied.
Tempearaturs Permittivity Canduectivity
Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m
Measured Head TSL pammuturs. o 220+02)°C 395186% 1.42 mho/m £ 6 %
Head TSL temperature change during test <05°C
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition ) |
SAR measurad 250 mW Input power 1[}..2 mW /g
SAR for nominal Head TSL parameters normalized to 1W 40.3 mW /g £ 17.0 % (k=2)
SAR averaged over 10 em® {10 g) of Head TSL condition
SAR measured 250 mW input power 520mW/g

SAR for nominal Head TSL parameters

normalized to 1TW

21.0 mW /g + 16.5 % (k=2)

Body TSL parameters
The following parareters and calculations were applied.
Temperature Permittivity Conductivity
Neminal Body TEL parameters 22.0°C - 53.3 1.52 mho/m
Measured Body TSL parameters 220202 °C 542 +8% 1.58 mhoim = 6 %
Body TSL temperature change during test =0.6°C -
SAR result with Body TSL
SAR averaged over 1 cm’® (1 g) of Body TSL Condition
SAR measured 250 mW input power 10.7mW /g

SAR for nominal Body TSL paramelers

normalized to 1W

41.8 mW /g =17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measured 2650 mW input power 558 mW/g
SAR for nominal Body TSL paramelers normalized to 1W 22,0 mW /g 2 16.5 % (k=2)

Cartificate No: D1300V2-5d118_Nowv11
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed o feed point 5340 +69j0
Retum Loss -225dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4780 + 7.1 2
Return Loss -22.4 dB

General Antenna Parameters and Design

Electrical Delay {one direction) 1.200 ns -

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

Tha dipole |s made of standard semirigid coaxial cable, The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals.

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpolnt may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on Algust 21, 2009

Cartificate Mo: D1900V2-5d118_Nowv11 Fage 4 ot 8



DASY5 Validation Report for Head TSL

Date: 21.11,2011
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d118

Communication System: CW; Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz: o = 1.42 mho/m; &, = 39.5; p = 1000 kgf’m'1
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASY52 Configuration:
= Probe: ES3DV3 - SN3205: ConvF(5.01, 5,01, 5.01); Calibrated: 29.04.201 |
= Sensor-Surface; 3mm (Mechanical Surface Detection)
s Electronics: DAE4 Sn601; Calibrated: 04.07.201 |
»  Phantom: Flat Phantom 5.0 (front )y, Type: QDOOOP30AA: Serial: 1001

» DASYS2 52.6.2(482); SEMCAD X 14.4.5(3634)

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

Reference Value = 98.061 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 18.620 W/kg

SAR(I g) = 10.2 mW/g; SAR(10 g) = 5.29 mW/g

Maximum value of SAR (measured) = 12.702 mW/g

di
1

{-4,.00
.00
(i)

16,00

20.0m

0dB = 12.700mW/g

Cedificate No: D1900V2-5d118_Mov11 Page 5 of 8



impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 21.11.2011
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz: Type: D1900V2; Serial: DI1900V2 - SN: 5d118

Communication Systen; CW; Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz: ¢ = 1.59 mho/m; £, = 54.2; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASYS ([EEE/IEC/ANSI C63,19-2007)

DASYS52 Confliguration:
«  Probe: ES3DV3 - SN3205; ConvFi(4.62, 4.62, 4.62); Calibrated: 29.04.201 |
s Sensor-Surface: 3mm (Mechanical Surface Detection)
s Electronics; DAE4 Sn601; Calibrated: 04.07.2011
» Phantom: Flat Phantom 5.0 (back): Type: QDUOOPS0AA; Serial: 1042

« DASYS52 52.6.2(482); SEMCAD X 14.4.5(3634)

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

Reference Value = 96.110 V/m; Power Drift = -0,01 dB

Peak SAR (extrapolated} = 18.910 W/ikg

SAR(1 g) = 10.7 mW/g; SAR(10 g) = 5.59 mW/g

Maximum value of SAR (measured) = 13.549 mW/g

dH

-1.60

1.20

14.40

1n.oa

0dB = 13.550mW/g

Certificate No: D1200V2-5d118_MNovi1 Page 7 of 8



Impedance Measurement Plot for Body TSL
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waran ea. CaAliDration Certificate of DASY

Calibration Laboratory of f\h\__:'.-:,;,-. Schwetzariachsr Kalibrlerdiens:
Schmid & Partner ﬁ; Sarvice sulsse ¢ bisionnage
Engineering AG : = Bervizio sviezers § Lacatura
Mummm ’ir,,';;r’.fl—,“\:;f Buwias Callbratlon Bervce

Accraritesd by the Swiss Accradiation Serice [SAS)
Tha Swiss Accreditafion Servics is one of the signatories Lo the EA

Mulidatersl Ag i for the grition of callbration certificates
Clianit Sporton (Auden) Cartificsts No: D2450V2-840_Mari0
CALIBRATION CERTIFICATE 1
Object D2450V2 - SN: 840
Calizranon procedLres | QA CAL-0SVT
Calibration procedurs for dipole validation kits
Cabbrason date: March 18, 2010

This calibraieon cortificate documents the trecoatsity o nalonal stondands. which reslize e plysical wnils of measurer erts (31
The measumemonts and ha urcartamniies with confidence preDatiity ane ghven on N lodlowing pages and ars par of e carificate.

All calibrations huve been condwcted in i closed kab y dacility: orivi o o {22 £ 3T and humiditg < 70%.

Cabibrabon Equigment vsed (MBTE cribcal for calibralbion)

Primary Standards 10 i Cal Date (Contificale MNo.) Schedubsd Calibration

Fowor msbor EPM-4424 GEIT480T0Y 08-0ct-08 {Mo. 217-01088) Cot- 13

Power senscs HP B481A US3T282783 {No. 217-01088) O 10

Rislersrce 2 dB Altaruslor Sh: 5388 {20g) M08 (Mo, 217-01025) Mar-10

Type-N mismatch oombanalian SN: 5047.2 /) DBIZ7 31-Mar-00 (Mo, 217-0039) Mar-10

Redererce Probe ESI0ONI SN: 3205 28-Jun-00 [Ma. ES3-3205_Junlg) Jur-10

DAEY SN: B0 O2Mdar10 (Mo, DAE 4-801_Mari) Mar-11

Secreiary Stencerds 1D # Check Date (= houss) Schauled Chock

Powor senscs HP BAB1A MY 41002217 18-Oct02 jin house chack Oict-08) Iy howma chack: Oct-11

RF genarator RES SMT-08 10000S d-Aug-88 {in house deck Dcl-08) I house check: Ol-11

Hateowk Anatyer HP STSIE LSITIN0SHS 54206 18-0ct-01 §in house dheck Oc-08) iy Peswrss chack: Oel-10

Hama Funciion Sgna s

Cantmtad by Jeriem Wt Labaratory Tachrican L"

Agpreved ty Kata Posove Tecrrical Manage: ﬁ#
|muned PAareh 22, 2010

This calibration cartificate small nol ba reproduced sscept in full wilhoul witlien of the

Certificate No: D2450V2-540_Mari0 Page 1 of 8

SPORTON INTERNATIONAL INC.




waran ea. CaAliDration Certificate of DASY

Calibration Laboratory of wli g

Schmid & Partner %
Engineering AG T

h..“.ﬂ_-ri‘ﬂ“m Zurich, Switserland % ﬂ,&f

Accredibed by the Swiss Accreditalion Sevica |SAS)

Tha Swiss Accreditalion Bervice s one of the signstosies bo the EA
Muiltlistarsl Agresmand for the moognition of calibration cenificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y.z
MN/A not applicable cr nol measured

Calibration is Performed According to the Following Standards:
a) IEEE Std 1528-2003, "IEEE 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) IEC 622081, "Procedure lo 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 (FCC OET),

“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequancy
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mabile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C {Edition 01-01) to Bulletin 65

Additional Decumentation:
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 oriented
paralle! to the body axis.

Feed Point impedance and Relurn Loss: These paramelers are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurameant at the SMA conneclor to the feed point. The Retum Loss ensures low
reflacted power. No uncertainty required.

Elecirical Deiay: One-way delay between the SMA connector and the anlenna 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
connector.

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

Cartificate No: D2450V2-840_Mar10 Paga 2 0f 9
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Measurement Conditions
DASY system configuration. as far as nol given on page 1.
DASY Version DASYS V52
Exirapolation Advancad Extrapaiation
Phantom Madular Flat Phantom V4.9
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution du, dy, dz =5 mm
Fraquancy 2450 MHz £ 1 MHz
Head TSL parameters
Thee following patamaters and calculations were applied
Temparature Pormittivity Conductivity
Mominal Head TSL parametars 20°C 392 1.80 mhoim
Msasured Hoad TSL parameters (22.0202)°C 404 + 6 % 1.80 mhoim £ & %
Head TSL ternperature during test (220 £0.2)*C - -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g} of Head TSL Conditian
SAR measured 250 mW input power 131 mW /g
SAR nomalized normakred to 1W 2amwig
SAR for nominal Head TSL paramelers normakzed to 1W 52.7 mW ig £ 17.0 % (k=2)
SAR avaragsd over 10 cm® {10 g) of Head TSL condibion
SAR measured 250 mW input power 61T mW /g
SAR nomalized normalized 1o 1W 4T7mWig
SAR for nominal Heed TSL parameters 3 nommalized o 1W 24.8 mW fg £ 18.5 % (k=2)
T
Cartificats Na: D2450V2-B40_Mar10 Page J ol 0
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BFOHTON LAD

.Calibration Certificate of DASY

Body TSL parameters
The foliowing parameters and calculations wene appilied.
Tempoerstura Parmttivity Conductivity
Mominal Body TSL parameters 220°C 5T 1.85 mho/m
Measured Body TSL parameters (220£02)°C MArE% 2.00 mhaofm & 6 %
Body TSL termperature during test (A1 4£02)°C —_ _—
SAR result with Body TSL
SAR wveraged over 1 em’ {1 g) of Body TSL Condition
SAR measured 250 mW input power 131 mWig
SAR normalized normalized 1 1W E24mWig

SAR for nominal Body TSL paramaters.

normalized to 1W

521 mW /g £17.0 % (k=)

SAR sversged over 10 cm” (10 g) of Body TSL

conditicn

SAR measured

250 mW input power

E13mW ig

SAR rormalized

normalized 1 1W

245mW g

SAR for nominal Body TSL parameters

normalized to 1W

24.5 mW | g £ 16.5 % (k=2)

Cartificale Mo: D2450V2-840_Mar1D
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Appendix
Antenna Parameters with Head TSL
impadance, iransformed 1o feed point B7O+20j0
Return Loss 278 dB
Antenna Parameters with Body TSL
impadance, transtormed to feed paint 40810+ 35j0
Return Loss = 281dB
General Antenna Parameters and Design
[E'ml Delay (one drection) I 1.163 ns

After long term use with 100W radiated power, only a shght warming of the dipale near the feedpoint can be measured.

The dipole is made of standard seminigid coaxial cable. The center conductor of the eading line |s direclly connected o (e

sacond arm of the dipole. The antanna (s therelore shor -circuited for DC-signals

Mo axcassive farce musl be appied 1o e dipole arms. because they might bend or the soldened connections near the

feadpoint may be damaged.

Additional EUT Data
Manufaciured by SPEAG
Manulsciured on Juiy 20, 2006

Canificate No: DZ450V2-840 Mar10 Page ol @
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DASYS Validation Report for Head TSL

DaseTime: 18.03.2010 10:23:42
Test Laboratory: SPEAG, Zurich. Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:R40

Communication System: CW; Frequency: 24530 MHz;, Duty Cycle: 1:1

Medium: HSL U111 BB

Medium parameters used: f= 2450 MHz; o = 1.8 mho/m; & = 40.4; p = 1000 Ieg,r':rn‘I|
Phantom section: Flat Seclion

Measurement Standard: DASYS (IEEENEC/ANS] CH3.19-2007)

DASYS Configuration:
+ [Pobe: ESIDVY « SNI205: ConvFi4.53, 4.53, 4530 Calibrated: 26.06. 2009
& Sepune-Surface: Jmm (Mechanical Surface Detection)
»  [Electronics: DAE4 Snb01; Calibrated: 020032010
®  Phantom: Flaet Phardom 5.0 (fromt); Type: QDOOOPS0AA; Serial: 1001

®  Messorcment SW: DASYS, V.2 Build 157; SEMCAD X Version 14.0 Build 57

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)Zoom Scan {Tx7Tx7)Cube 0: Measurement
grid; dx=5mm, dy=5mm, de=5mm

Reference Value = 100 Vim; Power Drift = 0.058 dB

Peak SAR (extrapolated) = 26.5 Wikg

SAR(] gi = 13.1 mW/g; SAR(10 g) = 6.17T mWi/g

Maximum value of SAR (measured) = 16.7 mW/g

-25

0dB = 16.7mWg

Cortificate No' D2450V2-840_Mar10 Page 6 ol 8
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Impedance Measurement Plot for Head TSL

18 Mee 203 A0dn ¥
814 4 U P3 LBRESE s LATea LITASRH 2 495,000 RO FHz
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|
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Calibration Certificate of DASY

DASYS Validation Report for Body
DateThme: 18052000 | 24503

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V1 - SN:B40

Communication System: CW; Frequency: 2450 MHz; Duty Cyele: 1:1

Medium: MSL UL BB

Medium parameters used: = 2450 MHz a = 2.01 mho/m: & = 54.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:
»  Probe: ESAIDVA - SN3205; ConvF(4.30, 4.31, 4.31; Calibrated: 26.06. 2009
& Semsor-Surface: Ymm {Mechanical Surface Detoction )
s Electronics: DAES Sné01; Calibrated: 02103, 2010
#  Phantom: Flal Phantom 5.0 {backy; Type: QDOMOPS0A A; Serial 1002

= Measurement SW: DASYS, V5.2 Build 157; SEMCAD X Version 14.0 Build 57

Pin250 mW /d=10mm. dist=3.0mm {ES-Probe)/Zoom Scan (7Tx7x7)Cube (: Mcasurement
grid: dx=5mm, dy=5mm, de=5mm

Reference Value = 95.5 V/m; Power Drift = 0.014 dB

Peak SAR {extrapolated) = 27 Wikg

SAR(1 g) = 131 mW/g; SAR({10 g) = 6.13 mWig

Maximum value of SAR {measured) = 17.3 mW/g

0dB = 17.3ImWig

Certificate No: D2450V2-840_MartD Page B of B
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Impedance Measurement Plot for Body TSL
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D2450V2, serial no. 840 Extended Dipole Calibrations

Referring to KDB 450824, if dipoles are verified in return loss (<-20dB, within 20% of prior calibration), and in
impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the calibration

interval can be extended.

<Dipole Verification Data>- D2450V2, serial no. 840

2450MHz — Head

010 11 o b LA Pl d

|k g e RS 0 MFeld 4 METRTS 0T RN

10t a2 Rtoorwe © Pk MbibAakre o ok

kel - IR Tl

2450MHz - Body

SPORTON INTERNATIONAL (KUNSHAN) INC.



DASY Calibration Certificate

SFURH T s

<Justification of the extended calibration>
D2450V2 - serial no. 840

2450 Head 2450 Body
Real Imaginary Real Imaginary
Date of Return-Loss | Delta Delta Delta |Return-Loss | Delta Delta Delta
Impedance Impedance Impedance Impedance
Measurement (dB) (%) (ohm) (ohm) (dB) (%) (ohm) (ohm)
(ohm) (ohm) (ohm) (ohm)
03.18.2010 -27.948 53.658 1.957 -29.13 49.588 3.457
03.17.2011 -27.981 0.033 | 52,502 |1.156| 2.2313 | 0.2743 -29.252 0.122 | 49.823 | 0.235| 3.3629 | 0.0941

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

SPORTON INTERNATIONAL (KUNSHAN) INC.
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IMPORTANT NOTICE

USAGE OF THE DAE 4

The DAE unil is a delicate, high precision instrument and requires careful treafment by the user. There are no
servicaable parls inside the DAE. Special attenfion shall be given ta the fallowing points:

Battery Exchange: Tha battary cover of the DAE4 unit is closed wsing a screw, over ightening the screw may
cause the threads inside the DAE to waar oul

Shipping of the DAE Bafore shipping the DAE 1o SPEAG for calibealion, remove the batleries and pack the
OAE in an anlistatic bag. This antistatic bag shall then be packad into a larger box or container which protecis the
DAE fram impacts durirg transportation. The package shall be marked to indicate that a fragile instrument is
inside:

E-Stop Fallures Touch delection may be malunclioning due to broken magneats in the E-stop Rough handling
of the E-slop may lead 1o damage of these magnets. Touch and collision erors are often caused by dust and dirt
accumulated in the Estop, To prevent Estop [allure, the customer shall always mounl the probe to the DAE
caralully and kaep the DAE unit in a non-dusty environment if not used for measurements.

Repair. Minor repeirs are perlormad al no extra cast during ihe amnual calbration, However, SPEAG reserves
the right to charga far any fepair especially if rough unprolessional hardling caused the defect.,

DASY Configuration Files: Since the exact values of the DAE mpul resistances. as measurad during the
calibration procedure af a DAE unit, are nol used by (he DASY soffware. 8 nominal valua of 200 MOhm s given
in the corresponding configuration file,

Important Note:
Warranty and calibration Is void if the DAE unit is disassembled partly or fully by the
Customer.

Important Note:

Never attempt to grease or oil the E-stop assembly. Cleaning and readjusting of the E-
stop assembly is allowad by certified SPEAG personnel only and is part of the annual
calibration procedure.

Important Note:
To prevent damage of the DAE probe connector pins, use great care when installing the

probe to the DAE. Carefully connect the probe with the connector notch oriented in the
mating position. Avoid any rotational movement of the probe body versus the DAE
while turning the locking nut of the connectar. The same care shall be used when
disconnecting the probe from the DAE.

Schmid & Fartner Engineering

TH_BRO40315A0 DAEL. doc 11122000



Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, B0 Zurlch, Switzerland

s Schwairerischer Kalibrierdienst

c Servlo sulsse d'étalonnage
Servizio svizzero di taeaturs

S  swiss Calibration Service

Accredited by tha Swiss Accraditalion Service (SA%) Accreditetion No.: SCS 108
The Swiss Accreditation Service is one ol the signatories to the EA
Mupnilateral Agreement for the recognition of calibration cartificales

cient  Sporton (Auden) Certiticate No: DAE4-1303_Nov11

CALIBRATION CERTIFICATE

Objeat DAE4 - SD 000 D04 BJ - SN: 1303

Calibraton procedure|s) QA CAL-06.v23 ; ;
Calibration procedure for the data acquisition electronics (DAE)

Caliation dats: November 10, 2011

This calibration serificate docunints he racoatility to mabanal standands, which raalize tha physacal unis of maasurements (51,
Ths messwramants shd ths uncedainbes with confdance prefabity are given on the dollowing pages and are pas of the cartibicale,

All cabibrations have been conductad in the closed labaraiony faciky: arvinnmeant tempesture (22 = 31°C and humiddty = 705

Calibraten Equegrmeant used (MATE critical for callbration)

Primary Slardards D Gl Date {Certifizate o | Schihili=d Calbration

Heasthiey Mustimatar Typs 00 SN: 0810278 28-Sap-11 (Mo 11450) Sap-12

Secondary Standards | ID# o Chack Dabe {in hausa) __ Sohaduled Check

Cabdbeator Box V1.1 SE UMS 005 A3 1004 08-Jun-11 {in house chick) In hause check: Jun-12
Marms Functan Signalure,.— ")

Calibrabed by: Andras Gl -Tachnician : i

Approvesd by: Fir Bomblt RAD Direclor

W\ ﬁﬂ}l}ki’

Issued: Movembes 10, 2011
This calibration cerificate shall nol e repreduses exzapl m il wihoul widlen approved of ihe laboratary.

Cartificate No: DAE4-1303_Nov11 Papge 101 5



Calibration Laboratory of
Schmid & Partner

Enginaering AG
Zoughaussirasse 43, 8004 Zurich, Swimaripnd

Schweizerischer Kalibrierdienst
Service sulsse d'étalonnage
Servirio svizzera di taratura
Swiss Calibration Service

Paradited by e Bwiss Accroditafion Senvice (SAS) Accreditation Mo.: SCS 108
The Swiss Accreditalion Service is one of the signataries to the EA
Multilpteral Agreement lor the recognition of calibration cartificales

Glossary

DAE

data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X to the robol

coordinate system,

Methods Applied and Interpretation of Parameters

DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
companison with a calibraled instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respactive range

Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uincertainty is nol required.

The following parameters as documented in the Appendix contain technical information as a
rasull from the performance test and require no uncertainty.

» DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset valtage is includad in this
measuremant.

» Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

+ Channel separation: Influence of a voltage on the neighbor channels not subject to an
input valtage,

»  AD Converter Valuas with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

» Input Offset Measurement. Output voltage and statistical results over a large number of
zero voltage measurements.

* Input Offset Current: Typical value for information; Maximum channel inpul offset
current, not considering the input resistance,

= Inpul resistance: Typical value for information: DAE input resistance at the connector,
during intemal auto-zeroing and during measurement.

* Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

» Fower consumption: Typical value for information. Supply currents in various operating
modes.

Certilicate No: DAE4-1303_Movit Page 2 of 5



DC Voltage Measurement
AD - Converter Resolution nominal

High Range: LS8 = B.ApV full range = -<100...+300 mV
Lew Range: 1L58 = &inV fullrange = -1....... +3mv
DASY measurement parameters: Auto Zero Time: 3 sec; Maasurng hime: 3 sec
Calibration Factors X ¥ z
High Rangs A405.540 &£ 0.1% (k=2) | 403.440 + 0.1% (k=2) | 404.BB0 + 0.1%: (k=2)
Low Range 386478 + 0.7% (k=2) | 3.99004 £ 0.7% (k=2) | 3.2BEED + 0.7% (k=2)
Connector Angle

I Connector Angla ta be used in DASY system

98.0°¢1°

Corlificate Mo: DAE4-1303 Nov1i

Page 3al &




Appendix

1. DC Voltage Linearity

High Range Reading (uV) Difterence (uV) Error (%)
Channel X + Input 158881.5 0.56 0.00
Channel X + Input 20001.05 1.85 001
Channel X = Input 1990805 1.05 0.1
Channel ¥ + Input 189595.7 1.22 .00
mmnal_‘f + Ingput 189988 .93 -1.81 0.
Channel ¥ - Input -19313?-?5 -0.08 0.00
Channal Z + Input 199899 .8 2.58 0.00
Channel Z +Input 159998.62 -2 08 0.0
Channel Z - Input -20000.66 -1.46 0.1
Low Range Reading (uV} Difterance (uV) Error (%)
Channel X + Input 2000.2 042 0.0z
Channel X + Input 200,40 0.50 0:25
Channel X = Input -188.78 0.12 -0.06
Channel ¥ + Input 2000.2 .14 0.0
Channel ¥ + Input 199.51 -0.59 029
Channel ¥ - Input -200.62 -0.72 0.38
Channel Z + Input 10008 -0.34 -0,02
Channel Z + Input 190,52 0.28 o149
Channel Z = Input -1 .03 -1.03 0.51
2. Common mode sensitivity
DASY measurement paramaters: Aute Zero Time: 3 sec: Measunng tima: 3 gac
Common mode High Range Low Aange
Input Valtage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 B.51 7.058
- 200 -8.72 754
Channel ¥ 200 5.57 5.5
- 200 -7.50 -7.56
Channel £ 200 -3.76 -4.32
- 200 1.32 1,78
3. Channel separation
DASY measuramant parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (V) | Channel ¥ (uV) | Channel Z (uV)
Channel X 200 - 3.28 -0.13
Channe! Y 200 285 - 447
Channel £ 200 188 -0.35

Cartificate Mo: DAE4-1303_MNowii
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4. AD-Converter Values with inputs shorted
DASY measuremant parametars: Auto Zero Time; 3 sec; Measuring time: 3 sec

High Range (LSB) Low Range (LSE)
| Channel X 15018 16080
Channel ¥ 15626 18237

l Channel Z 16154 16086

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec

Input 10843
Average (V) | min. Offset (V) | max. Offset (uv) | St '?:;:‘“““
Channel X -0.19 0.92 0.7 0.28
Channal ¥ -1.87 304 0.07 0.39
Channal Z 0.58 -1.71 | 1.44 0.58
6. Input Offset Current
Noménal Input circuftry offeet currant on all channals: <2514
7. Input Resistance (Typical valuss tor information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply {+ Vec) +7.9
Supply (- Vee) 7.6
9. Power Consumption (Typical values for information)
Typlcal values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vee) +0.01 G 14
| Supply (- Vee) ~0.01 -8 9

Cartificate Mo: DAE4-1303_Nav11
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Calibration Laboratory of

) & e S Schwalzarischar Kallbrierdsans]
Schmid & Parlner %"—" E— C Service suisse détaionnage
Engineering AG =t s Servirin svirzero di tarstura
Zeughaussirasse 43, 8004 Zurich, Switzeriand i ‘_f Swiss Calibration Service
ol 1"
Arcredited by Ihe Swiss hocreditation Senvice (SA5) Accreditation No.! SCS 108

Thi Swiss Accreditation Service is one of the signatories 10 the EA
Mudtilateral Agresment for the recognition of calibration certificstes

ciert  Sporton (Auden) Cortificate No: EX3-3818_Nov11
[GALIBRATION:GERTIFICATE

[kt EX3DV4 - SN:3810

Calibeation procedurels) QA CAL-01.v8, QA CAL-14 3, QA CAL-23.v4, QA CAL-25.v4

Conlibenginn dale. November 16, 2011

This calibrssion cerilicsls documeils (he raceability b nabonal sandards, which realize the physioad units of measurements (55
Tha measuremeants and tha unceramies seih confence prodabilily ama green on the following pages and are pant of the carlilicals

All calbrations havi been conducied i ihe cosed laboralony facility: emvison ment lempereture {22 + 35°C end humediy < 70%.

Calitration Equepimend used (MATE cnbical Tor calihratan)

| Prenary Standands o | cai Daie (Canilicats Mo ) Setiecl st Caliraten
Power moter E44188 GEA1I63ATY | 34-mar11 pn. 24700370 Aar12

Pt sirisiod E44124 M4 14SB06T 31 Mar- 11 (Mo 297-01372) Agir-12

Raferanca 3 dB Aflenualor | BN 58084 (3] - Mar- 11 (Mo, 29701388 Agr-12

faferance 20 dB Afteruator | SN SS08S (206 29 Mar- 11 (o, 217-1938T) Agr 12

Rl 30 dB At SN, S5128 {30) | 2o-mar1t (Mo, 217-01370) Agr-12

Referance Prba ES3TVE EN. 3013 | 20-Dec-10 (No ES3-3013 Dec ) Diec-11 B
DAEA SN 54 3Mey-11 [No. DAES-B54_May11) My 12

Susondiny Slandans o | Ciweck Dt in howse) Schesduled Gk
RF gensrator HF BE1IC US3642.01700 | 4-hug-98 im house check Agr-11) In howsts chack: Agr-13
Hatwork Analyzer HP G7S3E | LIS373005485 | 18-0ck-01 fin house check Oct-11) i house check: G 12

Mame Furs:lion Signatws
Callbrated by: et Fiarsiratl Laboralory Tac -

Appeoved by Kt Pokoic. Tachnical Marager 1L

|smumd: Mavember 16 2011

This calitraton cerificate shall not be repreduced excapt in ful without wetien approsal of the laboratory

Cadificate Mo: EX3-3819_Mav11 Pags 1 f 11



Calibration Laboratory of £ \""_; ', § Schwe Hallbria

Schmid & Partner % C Borvico sulssa d'ttalonnaga
Engineering AG o g Senisio svizzero di taratura

Zeisghaussirasse 43, 8004 Zurich, Swizeriand 1“»*::"?‘:}.';'} Swiss Calibration Sarvice

Acerodind by (he Swiss Accredilation Service ($AS) Accreditation Ho.; SCS 108

The Swiss Accreditution Service is one of (he signatories ta the EA

Multiateral Agrecment for the recognition of calibration certficates

Glossary:

TSL tissue simulating lguid

MORMx.y.z sensiivity in free space

ComvF sensitivity in TSL | NORMx.y.Z

oDcP diode compression point

CF crest factor [ 1iduty_cycle) of the RF signal

ABC madulation dependent [maanzation paramedters

Polarizadon g ip redation around probe axis

Polarization 4 & rotation around an axis that i in the plans nomial o probe axis (st measurement canler),

12, & = 0w normal lo probe azis

Calibration is Performed According to the Following Standards:
al IEEE 5id 1528-2003, IEEE Recommendad Practice for Determining the Peak Spatial-Averaged Specfc

Absorption Rate (SAR) in the Human Haad from Wireless Communications Devices: Messuremant
Tachnlguas”, December 2003

b} IEC 82209-1, “Procadure to measure the Specific Absorption Rate (SAR) for hand-held dewices used in close

proximity (o the ear (frequency range of 300 MHz 1o 3 GHz)", February 2005

iluﬂmda Applied and Interpretation of Parameters:

NORMy y.z: Assessed for E-field polarization 3 = 0 {f < 900 MHz in TEM-=cell; = 1800 MHz: R22 mw.ragm:laj
NORMs, v,z are only intermediate values, L&, the uncerainties of NORMx,y,z does not affect the E°figld
uncarainty inside TSL (sea balow CanvF).

NORMTEy.2 = NGRMyx,y. 2 © frequency_response (sea Frequency Response Char). This linearization is
implemeanted in DASY4 software versions later than 4.2, The uncertanty of the freguency responsa s included
in the stated uncertainty of Conuf,

DGRy yz: DCP ara numearncal linsanzation parameters assessad basad on the data of power sween with CW
signal {no wncertainty required). DCP does not depend on frequency nar media.

PAR: PAR iz Ihe Peax o Average Ratio thal is not calibrated but determined based on the signad
characlenslics

Ax.y. 2 Biy.z Cry.z, VRzy.z A B, C are numerical linearization paramelers assessed based on the data of
power sweep for specific modulation signal. The paramelers do not depend on freguency nor media. VA is the
maximum calibration rangs expressed in AME vollage acroes he diode.

ConvF and Boundary Effect Parameters: Assessed In flat phanlom wsing E-field (or Temperature Transfer
Standard for f 5 800 MHz) and ingide waveguide using analytical field distributions based on power
measurements for f = 800 MHz. The same selups ane used for assesement of the paramelers applad fos
boundary compensation (alpha, depth) of which typical uncertainty values are given, These parameters ara
wsed in DASY4S software o improve probe accuracy dose to the boundary. The sensilivilty in TSL corresponeds
o NORMx, .2 * ConvE whereby the uncertainly comesponds to that given for ConvF. A frequency depsndent
CanvF is usad in DASY varsion 4.4 and highar which allows extanding tha validity fram £ 50 MHz to = 100
MHz

Sphencal isatrapy (30 dewation fram sedrony) in a fisla of low gradiants reafized using a flal phaniom
exposed by a patch antenna

Gensor Offsat: The sensor offset corresponds ta the offsat of virual measuremaent cenar fram the probe tip
(on probe axis). No lolerance reguired

Cerificata No: EX3-3818_Nov11 Pagz 2of 11



Ex30Wa — SM:3818 Movembes 16, 2011

Probe EX3DV4

SN:3819

Manufactured: September 2, 2011
Calibrated: November 16, 2011

Calibrated for DASY/EASY Systems

(MNola: non-compatible wiln DASYZ system!)
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ExX30v4— Sh.3818 Movambar 16, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3819

Basic Calibration Parameters
Sensor X Senaor ¥ Sensor Z Unc (k=) |
Norm (pivim)™" 0.49 0ar 052 +10.1 8%
DCP (mv]” oy ) 0 0 16 8954
Modulation Calibration Parameters
uin Communication System Nama PAR A B c VR Une”
Iz dB 4B mV =2}
0000 oW 000 | x | ooo 0.00 1.00 1147 | =30 %
¥ | oog 0.00 1.00 o7
z | ooo oo | 100 145

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%,

* Tha uncartaingios of NomX,¥ .Z donot affect tha E¥-feld uncerisinty insids TSL (ses Pages 5 and B}

" Numecal Ineanzation parpmalen: unceranty nof requined

* Uncariainty is determined usng the mas. doviation rom linma: nsp apphing qulas distribulion and is oxpressed for the sguan of the
Tkl walug

Cartdicate Mo; EX3-3818_Mowi1 Page 4 af 11




EX300é— SN 3810 Movambar 18, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3819

Calibration Parameter Determined in Head Tissue Simulating Media

{ {MHz) Peﬁ:iﬁ:ﬁy' ““EE"JF“" ConvF X | ConvF ¥ | ConwFZ | Alpha _Dém ?u"-';'j
750 419 .88 9.4z 982 9.82 075 | 0RR | +120%
B35 4i.5 0.90 9.40 .40 .40 0.70 o072 +12.0%
B0 415 0.47 9.32 B.32 .42 080 | 063 | +120%
1750 40.1 137 8,60 8,59 360 074 | 084 | £120%
1900 40.0 1,40 836 B.36 B.36 080 | 060 | £120%
2000 20.0 1.40 8.26 B.26 8.26 080 | 059 | £120%
2450 392 1,80 738 7.33 7.33 080 | 057 | £120%
2600 39.0 1.96 7.33 7.33 7.33 077 | D61 | £120%
5200 36.0 466 507 5.07 5.07 040 | 180 | +131%
&3040 35.9 A T8 471 471 4.71 0,42 1.80 + 13,9 %
5500 356 456 4,74 474 4.74 042 | 180 | £131%
SR 5.3 527 | 447 447 447 045 | 180 | #131%

" Frequency vaddiy of + 100 MHz anky applies loe DASY vi 4 and higher (see Fage 2, elsa it s msiriciod to = 80 MHz. The uncarizinty & the S5
ol the ConyF uncerainty st cabbration fequency and the uncerainty for the indicated frequency band.

" ki fregusncies bolow 3 GHe, the validity of fissue parameters (o snd o} can b reiaxed o= 10% i buid compensation fema is applied io
measured SAR values. AL frequences above 3 GHa the valdity of tissue paramedens (i and n| & reiricled o & 5%, The uncarianty = the RSS of
e ConyF Lncemainty for indicabed isrget lissue parametes.

Carlificate Ne: EX3-3619_Novid Page 5 of 11



EX30V4- SN 3810 Movamber 16, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3819

Calibration Parameter Determined in Body Tissue Simulating Media

1 {MHz) " ﬁm' Culi:::r'uﬂ]r ConwF X | ConwFY | ConvFZ | Alpha m :‘:Tzl;;
750 55.5 0.96 9.81 8.81 9.81 078 0.66 +12.0%
B35 552 n4ar 972 B2 9472 080 L& +12.0%
900 55.0 1.05 0.43 g.43 943 057 0.73 | +120%
1750 53.4 1.49 a.00 B.00 8.00 .80 D59 | +120%
1900 53.3 1.52 7.7 .71 7.7 0.80 054 120 %
2000 53.3 1.52 783 7.83 Ta3 0.65 066 £12.0 %
2450 527 1.95 740 7.40 740 0.80 0.5 120 %
2600 525 2.18 7.26 7.28 726 077 | 057 | +120%
5200 48.0 5.0 448 4.48 448 0.50 180 | +131%
5300 48.9 542 424 4.24 4.24 0.52 1.0 | 2131 % |
5500 486 565 3.90 3.80 300 0.58 1.90 +131 %
5800 &g 2 B,00 402 4.02 4.02 0.80 1.80 +131 %

© Frequency uaiidity of + 100 MHz anly applies for DASY w4 4 and higher (ses Page 7). alse il is restnicted 1o + 50 MHz. The uncertainty s the RSS
al the ComuF uncestainty al cabbralion eguency sad ks uncarainly lar the indicaled frequency band

F At trequencies balow 3 GHz. ihe validity af tesus paramaters (« and n] can be relased 10 & 10% i iguid compensatian formula s applisd o
messuned SAR valuos. At feguencies sbowe 3 GHz, the validity of Sssue parameters (o and ) (s resttieted to & 5% The uncertainty it the RSS of
the ConyF wncedainty for indicabad larget fissus paramatemns

Contificate Mo EX3-3818_Nev! Page 6ol 11



EXI0VA- 5N 3819 November 16, 2011

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncartainty of Fraquancy Response of E-fleld: £ 6.3% (k=2)
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EX3I0W4- Shki3818 hovamber 18, 2011

Receiving Pattern (¢), 9 =0°

=600 MHz TEM f=1800 MHz R22
. - ] - ] (] .
Tol X ¥ . Tl X ¥ 2

0i-g=g .i_'-l---.-l-'-i—'!—: I-l-'-l:l-l--t—*- - B e = o =1 : = -'--'—hll:'w!—a B

Ervar [dE)

i = bl.tl_-ﬁ'll: '|'-'m_XJH.' ;"::I'E"d'-.‘

Uncertainty of Axial Isatropy Assessment: £ 0.5% (k=2)
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EX30V4- Sh:3819 Movemier 18, 2011

Dynamic Range f(SAR}caq)
(TEM cell , f =900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EX30vd— EN:3818 Movember 16, 2011

Conversion Factor Assessment

[ = 750 MHz WIELS RS (H_convF) f= 1750 MHz WGLS R22 (H_comfF)
o\ )
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=] ol
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Deviation from Isotropy in Liquid
Error (¢, ), f =900 MHz
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Uncertainty af Spherical Isotropy Assessment: £ 2.6% (k=2)
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EXIDNE- SM. 3819 Novernber 16, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3819

Other Probe Parameters
Sanzor Arrangement Triangudar
Connector Angle () Mot applicable
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disanled
Prabe Oversll Length 337 mm
Probe Body Diamater 1 mm
Tip Lengih g mm
Tip Diametar 2.5 mm
Probe Tip to Sensor X Calibration Point i mm
Probe Tip 1o Sansor Y Calibration Point 1 mm
"Probe Tip 1o Sensor Z Calibralion Point 1 mm
4 Recemmanded Measurament Distance from Surface 2 mim

Certficale Mo. EX3-3812_Nowii Page 11 of 11



