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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussiragse 43, 83004 Zurich, Switzeriand

Sohweizerigchar Kalibrierdienst
Zarvice sulsse d'élalonnage
Sarvizio svizzero di taratura
Syiizs Calibration Sarvice

Accrodited by the Swiss Accreditanion Sendce [SAS) Accreditation Ne.: SCS 108
The Swiss Accraditation Service ia ong of the signatorias to the EA
Multlisteral Agroament Tor the recognifion of callbration cerlilicates

Glossary:

Tl tissue simulating liquid

ConvF sensitivity in TSL / NORM 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) IEC 622091, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in closa proximily 1o the ear (frequency range of 300 MHz to 3 GHz)",
Fabruary 2005

¢) Federal Communications Commission Office of Enginaaring & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Figlds; Additional Infarmation for Evaluating Compliance of Mobile and
Portable Devices with FOC Limits for Human Exposure to Radiofrequency Emissions”,
Supplemeant C (Edition 01-01) to Bullstin 65

Additional Documentation:

d) DASY4/5 System Handbook

Wethods Applied and Interpretation of Parameters:

s Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the cerificate 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 canter marking of the flat phantom section, with the arms orisnted
parallal to the body axis.

«  Feed Paint Impedance and Return Loss: These parameters are measurad with the dipole
positionad 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 reguired.

« Elactrical 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.

s  SAR normalized: SAR as measurad, normalized to an input power of 1 W at the antenna
conneactor.

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

Cedificate Mo: D00 2-1d112_karid Pagez 2ol 3




Measurement Conditions

DASY systern configuration. as far as not given an page 1.

DASY Version DASYE WEEE =
_Extrap-n:rlati-:n Aclvanced Exlrapalation
Fhantom Kiodular Flat Phantom ¥4.49
Distance Dipole Genter - TSL 15 mm with Spacer
Ennm-ﬁcan Resolution dx, dy, dz =5 mm
Frequency | GO0 MHz = 1 MHz
Head TSL parameters
The following pararmeters and caleulations ware apolied,
Temporature Permittivity Conductivity
Eminal Head TSL parameters g220C 41.5 0.97 mho/m
lMezsured Head TSL parameters (2202020 40,2 £ 6 % 0.94 mho/m = & 'iE-_
.Head TEL temperature during test (220202} C | -
SAR result with Head TSL
SAR averaged over 1cm’ {1 g) of Head TSL Corgdition
| SAH measured 250 MW input power 2.5 mW [ g
SAR nommalized mommalized o 1W 11.0mW /g

SAH for nominal Head TSL parameaters

normalized 1o W

11.2 mW fg = 17.0 % {k=2)

| saR avaraged over 10 cm” (10 g) of Head TSL

SAR for nominal Head TEL paramelers

narmmalized o 1W

condition
SAR measurad 280 mW inpul power 1.7 mwW /g
SAH normalizad normalized b 10 T.04 mW S g

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

Ciartilieste Mo D200v2-1d112_Mart
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Body TSL parameters

The following parametars and caloulalions ware appliad.

[ Temperature Fermittivity Conductivity =
Mominal Body TSL parameters 220750 55.0 1.05 mhodm
Measured Bady TSL parameters 22.0«02)"C BET 26 % 1.05 mhoim + 6 %
Body TSL temperature during test (220 £ 0.2) *C s nees

SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAF mazsured 250 mW inpul power 284 MW g
SAR nomalized normalized to TW 11.4 mW /g

ZAR for nominal Body TSL paramaiers

namalized to 1W

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

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

candition

SAR maasurad

250 mW input powar

183 mW g

ok nomalized

noimalized 1o W

TagmWig

SAR for nominal Body TSL paramatens

normalized to 1W

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

Certificale Mo: DEO0VE-1d112_karil
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Appendix

Antenna Parameters with Head TSL

1
Impedanca, ransformad to feed point S0.3.0 - B0 L -|

Beturn Loss . nd a dB |

Antenna Parameters with Body TSL

Impadanca, transformed to feed point ABZ L1 - B3 K |
| Raturn Loss -20.5 dE J

General Antenna Parameters and Design

Electrical Delay (one diraction] 1411 ns

After long term use with 100W radiated pawer, anly 2 slight warming of tha dipole near the feadpoint can be measured,

The dipole is mage of standard samirigid cosxizl cable. The cemter conductor of the feeding ling is directly connacted ta the
sacond am of the dipele. The antenna is therefere short-circuiled for RDC-signals.

Mo excassive force must be applied 10 the dipole ams, because thay might bend ar tha soldered connsctions near he
feedpaint may be damaged.

Additional EUT Data

Wianufactured by SPEAG
Manufactured on | Fehruary 22, 2010

Cedificats Mo D00V 14112_Mar 1 Fage hHof 2




DASYS Validation Report for Head TSL

Date/Time: (69.03,2001 15:53:14
Test Laboratory: SPEAG, Zurich, Swilzerland
DUT: Dipole 900 MHz; Type: DYOOVZ; Serial: DAMV2 - SMN:1d112

Communication System: CW; Freguency: 900 MHz; Duty Cyele: 1:1
Medium: HSLIOO
Medium parameters used: [ = a0 MHz: & = (.95 mho/m; £, = 40.3; p = 1000 kg}'ml

Plantom section: Flal Section
Measurement Standard: DASYS (IEEE/IEC/ANSL C63.19-2007)

DASY S Configuralion:
. Probe: ESIDV3 - SN3205: ConvE(5.88, 5.88, 5.88); Calibrated: 300042010
e Sensor-Surface: 3mm (Mechanical Surface Detection)
« Elecironics: DAE4 Sn601; Calibrated: 10.06.2010
»  Phantom: Elat Phantom 4.9L; Type: QDOOOP4YAA; Serial: 1001
«  Megsurement SW: DASYS2. V52.6 Build 2, Version 52.6.2 (424)

«  Posiprocessing SW: SEMCAD X, V144 Build 4, Version 14.4.4 (2829)

Head/d=13mm, Pin=250 mW, dist=3.0mm (ES-Prob el Zoom Scan (7x7x7) (Tx7x7)/Cube 0
Measurement grid: dx=5mm, dy=3mm, dz=3mm

Reference Value = 60,051 Vim; Power Drift = -0.0024% dB

Peak SAR (cxtrupolated) = 4. 164 W/kg

SAR(L g) = 275 mW/g; SAR(I0 g) = 1.76 mW/g

Maximum value of SAR (measured) = 3230 mWig

198

11.74

0 dB = 3.230mWig

Cerificate Ne; DO00V2-147112_Marii Page Gof 3




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

Dhate/ Time: 09.03.2011 11:47:22
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 400 MHz: Type: DO0DY2; Serial: DODOVE - SN:1d112

Communication System: CW; Frequency: 900 MHz; Duty Cycle: 1:1

Medium: M0

Medium parameters used: f = 900 MH; o = 1,05 mhofm; & = 53.7; p= 000 kgfm’
Phantom section: Flat Section

Measurement Standard; DASYS (IEEEMEC/ANST Ca3.19-2007)

DASYS Configuralion:
e+ Probe: ES3DV3 - SN3203; ConvF(3.81, 5.51, 53.81): Calibrated: 30.04.2010
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 10.06.2010
« Phantom: Flat Phantom 4.90; Type: QDOOOPEGAA; Serial: 1001
«  Measurement 3W: DASYS2, V52.6 Build 2, Version 32.0.2 (424)

+ Postprocessing SW: SEMCAD X, V14.4 Build 4, Version 14.4.4 (Z829)

Body/d=13mm, Pin=250 mW, dist=3.0mm (ES-Probe)/Zoom Scan (TxX7x7) (TxTxTWCube -
Measurement grid: dx=5mm, dy=5mm. dz=5mm

Reference Value = 58.188 Vim; Power Drift = 0.03 dB

Peak SAR {exirapolacd) = 4.204 Wiks

SAR(I g} = 2,84 mWi/p: SAR(10 g) = 1.83 mW/g

Maximum value of SAR (measured) = 3.341 mW/z

5B

-10.37

0 dB = 3.2340mW/g

Cedificats Mo DR0OV2-14112_KarTl Page Bof &




Impedance Measurement Plot for Body TSL
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Sarvizio svizzero di taretura
Swins Calibretion Service
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March 08, 2011
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Leughaussirasse 43, 3004 Zurich, Switzerland

Schweizarischer Kalibrierdianst
Barvice suisse d'étalonnage
Servizio svizzero di taratura
Swise Calibration Service

Accredited by the Swizs Accreditation Sendce [SA5) Aceraditation No.: SCS 108
The Swiss Accreditation Service is ane of tha aignalerics to the EA
Multilzteral Agreament for the recognition of calibration ceriificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NOBM x,y,z
MAA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2003, “IEEE Recommendad Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate {3AR) in the Human Head from Wiraless
Communications Devices: Maasurement Technigues”, December 2003

b} IEC 82208-1, "Procedure to measure the Specific Absorption Rate (=AR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) Federal Communications Commission Office of Engineering & Technology (FCC CET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofraquency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposura to Radiofrequency Emissions®,
Supplemeant 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 Repart at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

*  Anfenna Parameters with TSL: The dipole is mountad 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.

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impadance stated is transformead 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.
Mo uncertainty requirad.

¢ SAR measured: SAR measured at the stated antenna input power.

*  S5AR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connactor,

» SAR for nominal TSL paramsaters: The measured TSL paramsters are used to calculate the
nominal SAR result.

Cartificate Mo: D1800V2-2d4184 Rard Page 2 al 9




Measurement Conditions

DASY syslem configuration, & lar as not givan on page 1.

DASY Version DASYS WREG. 2
Extrapolation Advanced Extrapclation
Phantam todular Flat Phantom V5.0
Distance Dipele Center - TSL ¥ mim with Spacer
Zoam Scan Resclution d, dy, dz = 5 mm
_FrEqiuer'll:? 1800 MHz + 1 MHz
Head TSL parameters
The following parametars and calculations wera applied,
| Tem perature ! Permittivity Conductivity
Mominal Head TSL parameters 22000 40.0 140 rhadm =5
[ Measured Head TSL parameters (220=0.2) 70 0.4 459 135 mhoim £ & 9%
Head TSL temperature during test (210 £0.2) 45 - _i
SAR result with Head TSL
SAR averaged over 1 cm” (1 @) of Head TSL Caondition
EAH megsUnzd 250 mW input power BEF MW /g ol
SAR nc.'ma.lizsd namalized fo 1W IBImW g

SAR for nominal Head TSL paramaters

normalized to 1w

39,1 mW /g = 17.0 % (k=2) |

| saR averaged over 10 cm” (10 g) of Head TSL

condition

SAR messured

250 MW input power

503 W [H]

3AR normalizad

normalized to 1w

20.2mW g

SAR for nominal Head TSL parameters

normalized to W

20.3 mW fg = 16.5 % (k=2)

Cerificate Mo D1800V-20184 Mart 1
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Body TSL parameters

The following parameters and calculations wore applied,

Temperature !

Permittlvity Conductivity
Mominal Body TSL parameters REDEG 533 1.52 mhodm
Measured Body TSL parameters 2202030 BAZ +GE % 145 mho/m + 6 %
Body TSL temperalure during test (1.0 £ 0.2} °C -ees

SAR result with Body TSL

SAR averaged over 1 em” {1 g) of Body TSL Candition
SAR measurad 250 mW input power ZAGmMW /g
ZAR nommalizad nomalized o 1W ATEmMW g

SAR for nominal Body TSL parameters

normmalized to W

38.8 mW /g =17.0 % (k=2) |

SAR averaged over 10 cm® (10 g) of Bady TSL condition
ZAH meagured 250 mW input power OImW /g
SAR normalized normalized o 1w 2001 ol £ g

SAR far nominal Body TSL parametars

normalized to 1W

20.4 mW J g = 16.5 % (k=2)

Cerilizate Moz D1B00V2-24184 Mar 1
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Appendix

Antenna Parameters with Head TSL

Impedancs, transformad to feed point 48T -230 '
Haturn Loss - 328 d8

Antenna Parameters with Body TSL

IerpEdanE&, transformed o feed paint 45,3 € - 2.3 4 _|
Lﬂctum Loss -E5E B |

General Antenna Parameters and Design

Elzcirical Delay jone dineslion) 1.213ns —I

Altar long term use with 100W radiated power, only a slight warming of the dipale near the feadpoint can be messusad,

The dipele is mada of standard gaminigid coaxial cable. The cenfer condictor of the faeding line is direclly connected to the
second amn of the dipale. The anfenna is therefare shert-circuited for DC- -signals,

MG excassive forca must be applied to the dipole arms, becauss they might band or the soldared conneclions near the
feedpoint may be damaged.

Additional EUT Data

[Manu?ﬁaturcl:l by ' SPEAG
i! EManufastiured on Septembear 23, 2008

Cartificate Mo: D1800V2-20184_Marii Page Sof 9




DASYS Validation Report for Head TSL

Date/Time: 07.03.2011 13;26:16
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz: Type: DIS00V2; Serial; DIS00V2 - SN:2d154

Communication System: CW; Frequency: 1800 MHz; Duty Cyele: 1:1

Medium; HSL 112 BE

Medium parameters used: = 1800 MHz: o= 1.34 mha/m; & = 39.5; p= 1000 lc:g.fm"‘
Phantom section: Flat Seclion

Measurement Standard: DASYS (IEERIEC/ANS] (a3, [9-2007)

DASYS Configuration:
» Probe: ES3DV3 - SN3205; ConvF(5.03, 5.05, 5.05 3 Calibrated: 30.04,2010
+  Sensor-Surface; 3mm (Mechanical Surface Detection)
« Elcctronics: DAE4 50601 ; Calibrated: 10.06.2010
= Phantom: Flat Phantom 5.0 (front); Type: QDODOPS0AA: Serial: 1001
= Measurement SW: DASYS2, v52.6.2 Build (424)

= Postprocessing SW: SEMCAD X, V14.4.4 Build {2829)

Pin=250 mW /d=10mm, dist=3.0mm (ES-ProbelZoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=3mm, dy=5mm, Je=5mm

Relerence Value = 97,238 Vim: Power Drift = 0.03 dB

Peak SAR (extrapolated) = 17.403 Wike

SAR(] g) = 9.57 mW/g; SAR(10 g) = 5,03 mW/g

Maximum value of SAR (measured) = 11,849 mW/e

—I-I‘

Ekl
-0

1340

0dB = 11.850mW/e

Certificate Mo: 01800V 2-2d184_Mar11 FPage G ol 9




Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Bo dy TSL

Date/Time: 0B.03.2001 [3:00:30
Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dipale 1800 MHz; Type: DISO0V2: Serial: DIS0O0V2 - SN:2d184

Communication System: CW: Frequency: 1800 MHz: Duty Cyele: 1;]

Medium: MSL. U2 BB

Medium parameters used: = |R00 MITz: o = 1.45 mho/m: o= 52.4; p = 1000 ka/m®
Phantom section: Flal Section

Meusurement Standard: DASY S (IEEEAEC/ANST Ce3.19-2007)

DASYS Conliguration:
+ Probe: ES3DV3 - SN32035; Convl(4.74. 4.74. 4.74); Calibrated: 300.04.2010
»  Scnsor-Sorface: 3mm (Mechanical Surface Detection)
*  Electronics; DAE4 Sn601: Calibrated: 10006.2010
*  Phantom: Flat Phantom 5.0 (hack); Type: QDOOOPS0AA: Serial: 1002
*  Measurement SW: DASYS2, V52.6.2 Build (424

» Postprocessing SW; SEMCAD X, V14.4.4 Build {2829)

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=Smm. dv=53mm, dz=3mm

Relerence Value = 95.452 Vim; Power Drift = -0.02 JB

Peak SAR (extrapolaied) = 16,289 Wiks

SAR(I g) = 9,40 mW/g: SARII0 g) = 5.03 m W/a

Maximum value of SAR (measured) = 11,956 mw/z

1440

R

0dB = | | 960mW/yg
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Impedance Measurement Plot for Body TSL
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Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 108

e
- |

| Certificate No: DT900V2-5d018_Jun11 |

[CALIBRATION CERTIFICATE

Object

Calibration procedure(s)

Calibration date:

Calibration Equipment used {M&TE critical for calibration}

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

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

Approved by:

Laboratory Technician

Primary Standards 1D # Cal Date {Certificate No.) Scheduled Calibration
Power meter EPM-442A GB37480704 06-Oct-10 {No. 217-01266) Oct-11
Power sensor HP 8481A US37292783 06-Oct-10 {(No. 217-01286) Oct-11
Reference 20 dB Attenuator SN: 55086 (20b) 29-Mar-11 {No. 217-01367) Apr-12
Type-N mismatch combination SN; 5047.2 /06327 29-Mar-11 (No. 217-01371) Apr-12
Reterence Probe ES3DV3 SN: 3205 29-Apr-11 (No. ES3-3205_Apri1) Apr-12
DAE4 SN: 601 8-Jun-11 (No. DAE4-601_Juni1) Jun-12
Secondary Standards 1D # Check Date {in house) Scheduled Check
Power sensor HP 8481A MY41092317 18-0ct-02 (in house check Oct-09) In house check: Oct-11
RF generator R&S SMT-06 100005 4-Aug-99 (in house check Qct-09) In house check: Qct-11
Network Analyzer HP 8753E US37390585 S4206  18-Oct-01 (in house check Oct-10)} In house check: Oct-11
Name Function Signature )
Calibrated by: Dimge lliegv - S N e

Katja Pokovic "

; : Tedhnicél_l.Mahagér

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

Issued: June 16, 2011

Certificate No: D1900V2-5d018_Jun11
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Calibration Laboratory of X,

Schweizerischer Kalibrierdienst

. ‘_\* \___/ ',’
Schmid & Pariner iﬁ&& Service suisse d'étalonnage
Engineering AG DT Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 73 {—? > Swiss Calibration Service
WU
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Muiltitateral Agreement for the recognition of calibration 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) 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 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 {0 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.

Certificate No: D1900V2-5d018_Jun11 Page 2 of 8



Measurement Conditions

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

DASY Version DASY5 vh2.6.2

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 1900 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m

Measured Head TSL parameters (22.0+0.2)°C 39.0+6% 1.40 mho/m =6 %

Head TSL temperature change during test <0.5°C m—me -
SAR result with Head TSL

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

SAR measured 250 mW input power 10.0mW /g

SAR for nominal Head TSL parameters

normalized to 1W

39.8 MW /g = 17.0 % (k=2)

SAR averaged over 10 cm® {10 g) of Head TSL

condition

SAR measured

250 mW input power

521mW/g

SAR for nominal Head TSL parameters

normalized to 1W

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

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 53.3 1.52 mho/m
Measured Body TSL parameters (22.0+0.2)°C 523+6% 1.53 mho/m =6 %
Body TSL temperature change during test <0.5°C - ----
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 10.2mwW/g

SAR for nominal Body TSL parameters

normalized to 1W

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

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

condition

SAR measured

250 mW input power

531 mW/g

SAR for nominal Body TSL parameters

normalized to 1W

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

Certificate No: D1900V2-5d018_Junii
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Appendix

Antenna Parameters with Head TSL

Impedancs, transformed to feed point 52.3Q+39]Q
Return Loss -271d8B

Antenna Parameters with Body TSL

Impedance, transformed to feed point 474Q+38]Q
Return Loss -26.5dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.195 ns

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

The dipcle is 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.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on June 04, 2002

Certificate No: D1900V2-5d018_Junii Page 4 of 8



DASY5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d018

Communication System: CW; Frequency: 1900 MHz

Medium: HSL U12 BB

Medium parameters used: f = 1900 MHz; ¢ = 1.4 mho/m; &, = 39; p = 1000 kg/m3
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: 29.04.2011
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 08.06.2011

Phantom: Flat Phantom 5.0 (front); Type: QDOO0OP50AA; Serial: 1001
DASY52 52.6.2(482); SEMCAD X 14.4.5(3634)

Date: 15.06.2011

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 = 98.065 V/m; Power Drift = 0.04 dB
Peak SAR (extrapolated) = 18.190 W/kg

SAR(1 g) = 10 mW/g; SAR(10 g) = 5.21 mW/g
Maximum value of SAR (measured) = 12.484 mW/g

-15.00

-20.00

-25.00

0 dB = 12.480mW/g

Certificate No: D1900V2-5d018_Jun11 Page 5 of 8



Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date: 16.06.2011

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d018

Communication Systemn: CW; Frequency: 1900 MHz

Medium: MSL U12 BB

Medium parameters used: £ = 1900 MHz; o = 1.53 mho/m; g, = 52.3; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI €63.19-2007)

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.62, 4.62, 4.62); Calibrated: 29.04.2011

Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 08.06.2011

Phantom: Flat Phantom 5.0 (back); Type: QDOO0P5CAA; Serial: 1002

DASY52 52.6.2(482); SEMCAD X 14.4.5(3634)

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

Reference Value = 96.056 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 18.054 W/kg

SAR(1 g) = 10.2 mW/g; SAR(10 g) = 5.31 mW/g

Maximum value of SAR (measured) = 12.877 mW/g

-10,80

-14.40

-18.00

0dB = 12.880mW/g

Certificate No: D1900V2-5d018_Jun11 Page 7 of 8



Impedance Measurement Plot for Body TSL
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Fehumid & Partres Enginesding A0 5‘ E a‘

Zaugheusstrasss 43, 8004 Zunch, Switzedand
Fhone +41 44 245 9700, Fax +47 44 205 5705
nfolepesg com, httpiihwaew speag com

IMPORTANT NOTICE

USAGE OF THE DAE 4

The DAE unil is & delicate, high precision instrumend and requines careful freatment by the user, There are no
serviceable parls inside the DAE. Special allenlicn shall be given o the following points:

Battery Exchange: The batlery cover of the DAE4 unit is dosed using a screw, over tightening the screw may
cause The threads inside he DAL o wear oul,

Shipping of the DAE Befors shipping the DAE to SPEAG for calibration, remove the batleries and pack the
DAE in an anfislalic bag. This anfisiatic bag shall then be packed inta a larger box ar confziner which protects the
DAE from impacs during transportation, The package shall be marked to indicate that a fragile instrumant iz
inGicle,

E-Slop Fallures Touch detsction may be malfuncticning due to broken magnats in the E-stop. Rowgh handling
af the E-stop may lead fo damage of thess magnets. Touch and collision armars are oftén causid by dust and dint
accumulated in tha Estop. To prevent Esiop failure, the customer shall always mounl he proke (o fhae DAE
carsfully and keep the DAE unit in a mon-dusty environment if not wsed for measurements.

Repair: Minor repairs are performed at no extra cost during the annual calibialion. However, SPEAG resenves
thie right to charge for any repair ezpecially if rough unprofessional handling caused e delecl,

DASY Configuration Files: Since the exacl values of lhe DAE inpul resistances, as measured durng the
calibration procedure of a DAE unif, are nod used by the DASY software, a mominal value 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 allowed 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 connector. The same care shall be used when
disconnecting the probe from the DAE.

Schmid & Partner Enginearng

TH_BRO4O0E15AD DAEL doc : 111220049



Calibration Laboratory of
schmid & Partner
Engineering AG

Zeughsussirasgse 43, 5004 Zurich, Switzerland

Accradited by e Swiss Accradilation Sarvige (S45)
The Swiss Accredilation Service ig one of The signatories 1o the EA
Multilateral Agresmant for the recognition of calibration certificates

cient  Huawei SH (Auden)

Schweizerischer Kalibriardiengst
Sarvice sulsse ddlmlonnaga
Servizio svizzers di tafalura

5 Swlze Celipration Sarvice

Aceredilation Ma.: SCS 108

cartiticata ho: DAE4-1235_0ct10

CALIBRATION CERTIFICATE

Cijrat

| Galfrration proceiunc{s]

QA CAL-06.v22

DAE4 - SD 000 D04 BJ - SN: 1235

Calibration procedure for the data acquisition electronics (DAE)

alibrtion ook

Octaber 22, 2010

Calibraton Equipment et [METE crilical or caibralion

Frirmary Stardards
Haithley Multimeter Type 2007

D
Eh: (TR

_ Cal Csale (Carlilicats Mo

Thiz calioretion cerdicate docwments the taceability 4o natond skindards, which realiae e physical urss of messurements (S1).
Tha resasurananle and e uncertainlies with conhdenca prozabdity ars given on the following pages and are part of the corfificat:.

All calibrasons have been corducted in e dosed lsbaratany S0 environmant iemoeraivna (22 £ 310 and humidity = 705

Scheduled Calibrabion

2B-Sep-10 (No-103TE)

Sep-11

Sacondary Standands D ¥ Cieck Date fin house] Scheduled Check

Citbrrastior Dax W11 BE UMS 005 AB 1004 O7-Jun-10 (In houwss chack) In kouse chiecks Jdun-11
Meme Funztion Shyratue

Calibrmtar by Eric Hainfald Tachnizian N

Appraved by Fin Bambcd R&D Director

o N@’&LW

Issued: Ootobar 22, 2010

This calibraton carificata shall not be reprocluced axcapl in full wahaul whitlen approyval of 1he BEaboratory.

Certificate Mo: DAE4-T235_0cti0
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Calibration Laboratory of
Schmid & Partner

Engingering AG
Eeughausstrasse 43, B004 Zurich, Switzeriand

Schweizerischer Kalibrisrdienst
Sorvice suisse d'dtalonnags
Sarvizio avizzeso 4i taralura
Swiss Calibration Servies

Acoredited by tha Swiss Accreditation Sendca [SA45) Accradilation Na: SCS 108
The Swies Accreditalion Semvice is ona of Lhe Eigl"lﬁll.{?rilzk Lo the EA
Multilateral Agreement for the recognition of calibration cartiticates

Glossary

DAE data acquisition electronics

Connector angle  information used in DASY system fo align probe sensor X to the robot
coordinate system.

Methods Applied and Interpretation of Parameters
« DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

+ Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted, Uncerainty is not required.

= The following parameters as documentad in the Appendix contain technical information as a
result from the performance test and require no uncertainty,

« [DC Vaoltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration veltage. Influence of offset voltage is included in this
measuremeant.

«  Common maode sensifivity: Influence of a positive or negative common mode voltage on
the differential measuremeant.

+«  Channel separation: Influence of a voltage on the neighbar channels not subject to an
input voltage.

s AD Converler Values wilh inpuls shorted: Values on the intemal AD converter
correspanding to zero input voltage

= [nput Offset Measurement: Output voltage and statistical resulis over a large number of
zero voltage measurements.

= Input Offset Current: Typical value for information; Maximurn channel input offset
eurrent, not considering the input resistance.

= [nput resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zercing and during measurement,

= Low Baftery Alarm Vaoltage: Typical value for information. Below this voltage, 2 battery
alarm signal is generated.

= Power consumption: Typical valua for information. Supply currents in various operating
modes.

Cerlilicale Mo: DAES-1235_0cl1d Pags 2 of &



DC Voltage Measurement
&0 - Carvarter Resalulion nominal

.

High Range: 1L5B g.1uV, full range = ~100...+300 mVY
Lo Riaunga: 1LEE = aint, full ange = -1....... +3mW
DASY measuremant parametars: Auto Zere Time: 3 seg; Measuning fime: 3 sec
Callbration Factors X ¥ z
High Range A05.043 £ 0175 (k=2) | 403796 + 0.1% (k=21 | 404478 + 0.1% (x=5)
Low Range SO8E0F £ 0.7% (k=2]) | 3894858 £ 0.73% (k=2) | 400121 L 0.7% (k=2)

Connector Angle

Connector Angle 1o be used in DASY =ystam

336.0°+1°

Carlilicate Mo: DAE4.1235_0ct1d
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Appendix

1. DC Voltage Linearity

High Range Reading (uV) Diflerence (uV) Error (%)
Q:_hanpal X + I!':pul 195957.4 -_:-i;iﬁ - .00
Channel X + Input 2000101 1.41 0.01
Channel X - Input 1505044 0.46 0,00
Channal ¥ + Imput 200004 .3 303 Q.08
Channel Y + Input 1989890 | -0L60 -0.00
Channel ¥ - Input -EE-:]E-F!.Hﬂ- . -3.08 Q.02
Channel Z + Input 20000649 .51 Q.00
Channel £ + Input : 19898.61 .21 Q.00
ChannelZ - Input 2000130 | -1.40 a0t
Low Range Reading (pW) Difference (p\) Error {95}
Channel X + Input EEUD.L-J 008 0.00
Channel X + Input 20018 (.05 0.4
éﬁ;ﬁﬂ&l X - Input -190.G3 0.3 017
Channel ¥ + Input 2000.0 = Dﬂ'& 'JEI':I' ]
Channel ¥ + It 19898 -1.12 -[L56
Channel ¥ - Input .f()[:.j& -01.45 0.23
| Channel £ + Input 2000.0 -0.06 -0.000
Channel £ + Input 198,38 -1.62 -0.81
ChannelZ - Input 200,42 0.42 0.21
2. Common mode sensitivity
DASY measurament parametars: Auto Zero Tima: 3 sec; Measuring time: 3 sec
Cammon made High Range Low Range
Input Voltage (my) Average Reading [pV}) Average Reading [V}
Channel X 200 | 5.15 | 428
- E00 -3.38 -5.002
Channel ¥ 200 -24.10 24867
200 2414 2363
Channel Z 200 G.41 618 s
[ - - 200 -H23 -f.210

3. Channel separation
DASY measurement parameters: Auto Zera Time: 3 sec; Measuring time: 3 sec

Input Voltage (m')

Channel X [V}

Channel ¥ {uV) |

Channel Z (W)

Channel X I 418 0.0
Channel ¥ 200 1.18 5.0
Channel £ 200 .50 .57 -

Cortilicale Mo DAES-1235_0cti0

Paga 4 ol &




4. AD-Converter Values with inputs shorted
DASY measurement parametars: Autc Zero Time: 3 sec; Maasur ng lime: 3 Ses

High Range (LSB)

Low Range [LSB)

Channel X 18175 16115
Channel ¥ 153 15823
Channel Z 16852 16484

5. Input Offset Measurement
DASY measuremant paramstars: Auio Zerc Tima: 3 sex; Measunng tima: 3 e

Input 10mEL:

A ey | i ftset iy | mese Dast gy | 0 ':["':,;",'fl"’"
Channel X -0.28 -1.26 | 0.18 0.28
Channel % ~[L0E -1.25 1,85 (.45
Channel £ -0.53 213 048 0.39
6. Input Offset Current
Mominal Input circuitny afiset current on all channels; #5848
7. Input Resistance (Tyoical values for infarmaticn)
Zerolng (khm} Measuring (MCOhm)
Channel X 200 200
Channel ¥ 200 200
Channel £ 200 200
8. Low Battery Alarm Voltage (Typical values ior information)
Typical valuss Alarm Lavel (VDC)
Supply {+ Vee) +7.3
Supply {- Vo) -1

9. Power Consumption iTypical values for inlormalion)

Typical values Switched off (ma) | Stand by (mA) Transmitting (ma)
Supply [+ Vo) +0.01 +E3 +144
Supply - Vo) - -B -4

Ceridicate Mo DAE4-12356_Ccti10
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Calibration Laboratory of
schmid & Partner

Engineering AG
Zeughaumeirases 45, 8004 Zurich, Swilserland

Sehweizerscher Kalibriasadiansg
Sarvice suisse d'etalonnage
Sarvizio evizzero di taratura
Zwlas Calibration Serviceo

Accredied by the Swiss Accrectalion Sarvce (555 Accreditation Ne: SCS 108
The Swiss Accreditation Service is one af tha slgnateries to the EA
Mulilateral Agroement for the recognition of calibration certifcates
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CALIBRATION CERTIFICATE

Chject ES3DVI - Sh:a2ns

Calivralion procsdunsis) ELﬁLCﬁL'ﬂ'1 :".".:';,-:Q,!!!'; E_.ﬁ.l.—jﬁ_."u‘-#, ';EIF;M'-.EE'.V3
Calibration procedure for dosimetric E-field probes
Cadbratinn date March 11,2011

This calizrahen cemficste decuments the Iraceabdity to nalicnal stardards, which realze he physical wils of measuremanis 5.
The mezasuremanis snd the wcerlsintiss with confidencs probabilily 2ne given on the following pages and are part of the carificsie

Al cafibeatians hawe baen condueled in fhe clased laberanary Talily, envirenment semactasura (22t 37T and hurnidity = P

Calitralivn Equipment used (METE crilical for caliaration)

[ Frimary Slandads o sl Date [Cerlificats Mo Seneduled Calibratian
Fveer melpr E24158 GE4A12850T4 01-Ape-10 (Mo, 217-01136) Bgr-11
Frower sansor Ed4138 I 1485277 01 -Ape- 10 Mo 217-01135) Bpr-11

| Power sansor E44124 WA 1LER0ET 01 -Apr-10 (Mo F17-01135) Hpr-11

_Faterancs: 3 dB Alleowalos Sk E5054 {3 H-Mar-10 (Mo, 217-01158) Fatar-11
Felerence 20 4B Attenuatar S S5058 {20k | 20-Mar-10 (Mo, 217-01161) har-11
Referencs 30 dB Allenualor Shi: B5125 1300 | 20.Mar-10 (Mo, ZIT-01160) Mar-11
Rederensce Proke EZI0M2 AN E0A3 29-Der-10 (Mo, E53-3013 Declih Cag-11
= SR ES4 25-Agr-10 (ho. DAE4-E54_Aprid) Apr-11
Secordary Sandands [ ] Chack Oate {in heues) Schedided Chack

| FF generaler HP §84805 LISZ342001700 4-mug-03 {in hlouse check Oct-08) In Pz check: Qo114
Malwirk Analyzer H2 B7EZE LIS37390585 18-00d-01 (in house check Ock-10) k1 hiuss check: Ooi-11
Mame Fuacticn Signalun: =
Calinrated ty: Jetan Kastrati Labaralory Technician e
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zoughaussirasse 43, 2004 Zurich, Switesrland

Schweizarizcher Kalibrierdienst
Service sulsse d'Elalonnage
Servizie svizrers o laratura
Gwiss Calloraticn Service

Accradited by 1ha Swiss Accredilaton Sanasa (SAS) Accreditation Me: SCS 108
The Swiss Accredilalion Service is one of the sighatories to the EA
futtilataral Agreament far the recagnition of ealibratien cerdificates

Glossary:

TEL tizsue simulating liguid

NORMx v,z sensifivity in free spaoa

CoanyF senailivity in TSL / NORMz2,y.z

DCP drode compression point

CF crest factor (1/duly_cycle) of the RF signal

A B.C mcdulation dependant linearization paramealars

Faolarization ¢ ip ratation around probe axis

Palarizatinn 4 4 rotation around &n &xis that is in the plane normal to probe axis (al measurameant center),

Las, 8= 0is nomal 10 prote axs

Calibration is Performed According to the Following Standards:

a)

o)

IEEE 5id 1528-2003, "IEEE Recommended Practice for Determining the Poak Spatial-Averaged Specific
Absarption Rate (3AR) in tha Human Head from Wirsless Communications Devices: Measuremonl
Techniquas”, Decamber 2003

IEC 622081, "Procedure Lo maasure the Specific Ahsorption Rate (SAR) for hand-hald devices used in closa
proximity to the ear (frequency range of 300 MHz to 3 GHz)", Fabruary 2005

Methods Applied and Interpretation of Parameters:

MNORM:, v, z: Assessed for E-field potanzation & = 0 {f < 800 MHz in TEM-cell: f = 1800 MHz: R22 wavaguide),
MORMx,y.z are only intermediate values, ie., the uncarainfies of NORMx v,z doas not affact the E™-field
uncertainty inskle TSL {see below ConvE).

MORMTx, .2 = NORM, v,z * fregquency_responze (see Frequency Raesponse Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The uncartainty of the frequency responsa is included
irn the stated uncertainty of Gonel.

OCEx, y.z: DCP are numencal lineanzation parametars sszsased based on the data of powsar sweep with CW
signal (no uncertainty reguired). DCP does not depend an frequency nor media.

PAR: PAR is the Pealk to Average Ratio that is not calibrated but determined based on the signal
characteriaiics

Ax, ¥ Br ).z Oy, 2 ane numesical linearization parameters in df assessed based on the data of power
swaep for apecific medulation signal. The parameters do not depend on frequancy nor media.

VR: VR is the validity range of the calibrafion refated to the average dicde voltage or DAE voltags in my.

ConvF and Boundarny Effect Paramelers: Assessed in fiat phantom using E-lield {or Temperature Transfer
Standard for f = 500 MHz) and inside waveguide using analylical field distributions based on power
measuremants for [ = B0 MHz. The same sefups are used lor assessment of the parameters apphiad for
boundary compensation {alpha, depth) of which typical uncertainty valses ane given. These parameaters are
usad in DASYS software Lo improve probe accuracy close to the boundary. The sansitivity in TSL coresponds
o NORMY, p.2 7 ConvF whereby the uncertalnty correspands to that given for ConvF, A frequency dependent
CoonvF i usad in DASY version 4.4 and higher which allows extending the validity rom £ 50 MHz ta + 100
fdHz_

Spharcal izatropy (30 devialion from isofropy): in a field of low gradionls realized wsing a flat phantom
expoaed by a patch antenna.

Senzor Qfset; The sengor offset corresponds: ta the affset of virlual measurement canter from the grobe lip
[on probe axis). Mo folerance required,
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ESE0VI- SM-3254 tarch 11, 2011

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3254

Easic Calibration Parameters
| .

[ Sensor X Sansor ¥ | Sansor Z Unz (k=2
L Mo (uhim) Ty LETEE 1:25 | 1.34 + 10.1%
| DCP {mv)® 100.5 . 100.7 101.8

Modulation Calibration Parameters

Ui Communication System Name PAR A B o VR Unc=
! da ds dB my (k=2)
| 10000 cw | 0:00 | % | ogo 0.0 100 | M7 | #22%
¥ | 000 0.00 1000 | 1153 |
| Z | ooo 000 | 100 116.3 | =

The raported uncertainty of measurement is stated as the standard uncertainty of measuremant
multiplied by the coverage factor k=2, which for a normal distribution corres ponds to a coverage
probability of approximalely 95%.

" The uncantaintes of Marmi ¥, ¥ do nol affect the E%finlg uncataiily inside TSL {sea Pages § and ).

" Humenics lipsarizalion paramatar icarlainty nat requarad

" Urcartainty is delenmined using the max. devialion from lInear respanse applying reclangular disirusion and 15 exgrassed for the spuars of the
finlgd valye

Certificale Moo ES3-3254_Mar11 Pixge: 4 of 11




EEZ0DNV3— SN 3254 March 11, 2011

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3254

Calibration Parameter Determined in Head Tissue Simulating Media

|_ Felative Conductivity Dapth Unct. |
FiMHz) " | Permittiviey " {Sim)® ConvE X | ConvFY¥ | ConwFZ | Alpha [mm} (k=2) |
| B35 41.5 040 601 .0 &.01 1.00 1.00 t 120 %
500 415 097 5.92 5,97 5.02 1.00 143 | £120%
1750 401 1.37 5.10 5.10 o 10 1.00 1.07 +12.0% |
1200 40.0 1.40 4.55 4.56 4.98 (.81 1.15 + 12.09%
2000 40.0 1.40 4.9 4.81 4.91 .81 1,13 +12.0%
2B00 39.0 1.96 4.25 4.25 4,25 0.82 1.24 +12.05%

* Fraquency vakdiy o2 100 Miiz anly apples for DAY v4.4 and higher see Page 7). alse i i reelicted fo £ 50 MHz The unoartsinty js lhe RSS
af the Come® uncertainty al calisration frequency and e wncerlzinly far the indizabed trequancy band.

‘;.rfmn_unr-::as bealaw 3 GHE, Lhe vabidity of issie paramalers (o and o) can be relaxed to £ 10% iF lguid ceonpensation fomula = Applad 1o
reasured SAR values. A1 frequencies above 3 GHz, the validity of hasiss parameters iz and o) is ressricted ta £ 5% The uncerainty is the RES of
the Cam uncerainty for indizated targel lissve paramsters
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ESIDVI- Sh3254

March 11, 2011

DASY/EASY - Parameters of Probe: ES3DV3- SN:3254

Calibration Parameter Determined in Body Tissue Simulating Madia

: Relative [ Conductivity | Depth Unct,
fiMHz) " | Permittivity (Zim} ConvF X | ConvF Y | ConwF Z Alpha {rmrmj 1k=2]
835 35.2 n.arv g.03 403 B.03 1.00 1.00 2120 %
200 55.0 1.05 2.93 5835 553 1.00 1.00 + 12.0 %
__ATs0 53.4 1.48 4.0 4.91 4. 51 0.9% 1.23 12.0%
1900 53.3 1.52 4.73 4.73 4.73 089 | 125 | +120% |
2000 b g 1.52 4.71 4.71 4.74 .81 1.34 + 120 %
| 800 52.5 2.16 4.13 4.13 413 | 100 111 | +120% |

* Fraquency validity of 2 100 MHz only spplies for DASY vd.4 and higher (sae Fage 2), eiss il is resiricted to £ 50 MHz, Tha uncestainky is the RESS
ol te ConyF uncerlainly of calbration recuency and the uncerainty for e ingicsted euensy band.
"ot frequancies below 3 GHz the valicity of fizsue paramelars (o and ) can be ralaxed b+ 0% Bquid sompensation farmmds is spplied Lo

meazured 5AR valups At fragliendes sbove 3 GHz the waidiny of ligsue parsmelers (rand @) is resincsed 16 + 53, The uncertainly is the HE5 ol
the CanvF uncertanty far Indicated lamet fissue paramatars

Cerdificate Moo ESE-3254_Marid
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ESADVE— Sh3254 Farch 11, 2011

Frequency Response of E-Field
[TEM-Cell:ifi110 EXX, Waveguide: R22)

=%

=

|
H

FTTE  TT 115
1 T H

Freguency response (normalized)
=

Q.7-

= 1 1 1 | i 1 1 H i | 1 | | i 1
|
o 00 1000 1500 2000 25!313' FH00
f [MHz]

Uncertainty of Frequency Response of Esfield: £ 8.3% (k=2)
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ESIDNI— SM3254 March 11, 2011

Receiving Pattern (¢), 3 = 0°

=600 MHz, TEM =1800 MHz R22
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Uncertainty of Axial Isotropy Assessment: £ 0,.5% (k=2)
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ESE0NI- SM-3254 Msarch 11, 2011

Dynamic Range f(SARc.q)

(TEM cell , f= 900 MHz)

DT -

Irout Signal [ui)
2

102
R e o e T
108 i i i s e VT :
102 1002 10! 0¥ 10 1
AR [mwiamd]
e | EX
X compansated ot sated Y compensated
'lli [ )
T not compenssated £ compensated Z not compensated

10 107
SAR [mW/emn3)|
&

X cornpensated X nol compersated ¥ compensated
_* ] N *]
¥ rot compenzated Z eompensaled 7 not crmpensaled

Uncertainty of Linearity Assessment: + 0.6% (k=2)
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EZ2DVE- EM:3254 hsrch 11, 2011

Conversion Factor Assessment

M= 1200 MHz WGLS R22 (H_conv) f= 835 MHz, WGLS RS (H_comF)
l.':-:
) |8
s r
=1 LR
Fa h
-:'_'E, - "11" ?._ B II'l-l
¥ . 2t
= . E
g -
'.5-_
0
I Lo :
5 - st
al 3 W 15 x IS o - a0 o Hi 20 0 an =] )
elmn| & [rim .
] (] L u| ¥}
kil [ b 1T el e

Deviation from Isotropy in Liquid
Error (4, 3), f =900 MHz

Dewialicn

-0 -08 086 04 02 00 D2 04 05 08 1.0
Uncentainty of Spherical |sotropy Assesament; £ 2.6% (k=2}
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ESI0NE- SN 3254

March 11, 2014

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3254

Other Probe Parameters

Bensor Arrengement

Triangular

| Conneclor Angle () Mat applicatia

| Mechanical Surface Detection Moda enabled |

' Ontical Surfaca Detection Mode disabled
Probe Cverall Length 337 mm
Praota Body Diametor 10 mm
Tip Length 10 mm |
Tio Dizmeter 4 mm
Prooe Tip to Sensor X Calibration Poing Z mm

| Probe Tip to Sansor ¥ Calibration Point 2 mm
Frobe Tip to Sensar £ Calibration Point 2 man
| Recommended Measurement Distance from Surace 3 mm |
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