Appendix C - Calibration
All of the instruments Calibration information are listed below.

Dipole _ D835V2 SN:4d082 Calibration No.D835V2-4d082_Julll
Dipole _ D1900V2 SN:5d111 Calibration No.D1900V2-5d111 Julll
Dipole _ D2450V2 SN:712 Calibration No.D2450V2-712_Febll
Probe _ ES3DV3 SN:3150 Calibration No.ES3-3150 Janll

Probe EX3DV4 SN:3801 Calibration No.EX3-3801_Jul1l

Probe EX3DV3 SN:3519 Calibration No.EX3-3519 Febll

DAE _ DAE4 SN:541 Calibration No.DAE4-541_Julll
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Schweizerischer Kalibrierdienst

Calibration Laboratory of x@}_

Schmid & Partner m Sarvice suisse d'élalonnace
Engineering AG . Servizio sylzzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzeriand N Swiss Callbration Service
T T
Accredited by the Swiss Accreditation Sarvica (SAS) Accreditation Mo.: SCS 108

Tne Swiss Accredimtion Service is one of the signatories 1o the EA
Multilataral Agreement lor the recognition of callbretion certificates

Glossary:

TSL tissue simulating liquid

ConvF sensilivity in TSL/ NOBM x,y,z
/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: Measurerment Techniquas®, December 2003

b) IEC 62208-1, "Prccedure to measure the Specific Absorption Rate [SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“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 Exposure to Radiolrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 SBystem Handbook

Methods Applied and Interpretation of Parameters:
* Measurement Conditions: Further details are available from the Validation Report at the end
of the cerificate. All figures stated in the certificate are valid at the frequency indicated.

= Antenna Paramelfars 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
posilioned under the liquid filled phantorn. The impadance slated is transformed from the
measurement at the SMA conneclor 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.
MNo uncertainty raquired,

» 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 anlenna
connector.

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

Carificate No: DE3SV2-4d082_Jull1 Page2of 8
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Measurement Conditions

DASY syslam conliguralion, as far as not given on page 1.

DASY Version DASYS VE2.58.2
Extrapalation Advanced Extrapalation |
Phantam Medular Flat Phantom i
Distance Dipale Center - TSL 15 mm with Spacer
Zoom Scan Rasolution dx, dy. dz =5 mm
Frequency 835 MHz = 1 MHz
Head TSL parameters
The following paramelars and calculations were apglied.
Temperatura Parmittivity Conductivity
MNominal Head TSL parameters 2.0°C 41.5 0.90 mha/m
Measured Head TSL parameters (22.0+0.2)°C 410x8% 0.88 mhoim £ 6%
Head TSL temperature change during test <0.5%C -
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Condilion
SAR measursd 250 mW input power 22EmWig
SAR far nominal Haad TSL parametars normalized o TW 925 mW /g £ 17.0 % (k=2)
SAR averaged aver 10 em” {10 g) af Head TSL cordition
SAR measurad 250 mW input power 1.50mW /g
5AR for nominal Haad T5L parametars nomalized 1z 1W 6.07 mW fg + 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied,
Teamperature Permittivity Conductivity
MNaminal Body TSL parameters 220°C 552 0.97 mhoim
Measured Body TSL paramaters (22.0£02)"C 53B=6% 0.88 mhoim +6 %
Body TSL temperalure change during lest <05°C i =
SAR result with Body TSL
SAR avaraged over 1 cm® (1 g) of Body TSL Conlition
SAR measured 250 mW input paower 233mWig
SAR lor nominal Bady TSL paramatars normalized to 1W 9.43 mW /g =17.0 % (k=2)
SAR averaged over 10 cm” {10 g) of Body TSL condition
SAR measured 250 mW input porwer 157mW g
SAR for nominal Body TSL parameters nammalized 1 1W 6.22 mW /g =165 % (k=2)

Cenrificate No: DB35V2-4d082_Jul11
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Appendix
Antenna Parameters with Head TSL

Impedanca, transformed to feed point sb4a0-70K2
Return Loss -23.14B

Antenna Parameters with Body TSL

Impedance, transiarmed to {sed point 46.1 (2 - 3.8 0
Retum Loss - 20.0 dB

General Antenna Parameters and Design

Electrical Delay (ona direction) | 1.389ns

Alter long term use with 100W radiated power, anly a slight warming of the dipole near the feedpaint can be measured.

The dipole is mada of standard semirgid coaxial cabla. The cenler conductor af The feeding line i& direclly connected to the
second arm of the dipole. The anfenna is therefore shart-circuited for DC-signals.

No excassive foroe must be applied to the dipale arms, because they might pend or the soldered conreclions near the
lzedpoint may be damaged.

Additional EUT Data
Manufacturad by SPEAG |
Manufacturad on Oclober 17, 2008 |
Certificate No: D835V2-4¢0B2_Jul11 Page 4 of &
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Calibration Laboratory of
Schmid & Parner

Engineering AG
Zeoghaussirasse 23, B0 Zurich, Swikzerland

Schweizerischer Kalibrlardionst
Service suisse d'étalonnage
Servizio svizzero di teratura
Swiss Callbration Service

Accredited by he Swiss Accmdilation Semvice (SAS) Recreditation Ma.: SCS 108
The Swiss Accreditation Servies is one of the signatories to the EA
Mullilaterzl Agreemand fer the recognilion of calibration certificates

Glossary:

TSL tissue simulating liquid

CeonvF sensilivily in TSL / NORM x.y.2
MrA not applicable or not measured

Calibration is Performed According to the Following Standards:

a] |EEE 5td 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Spacific Absorption Rate (SAR) in the Human Head from Wireless
Commurications Devices: Measurement Techniques”, December 2003

b) IEC 62209-1, "Prccedure 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 Communicaticns Commission Office of Engineering & Technology (FCC OET),
"Evaluating Compliance with FCC Guidelines for Human Exposura to Radiofrequency
Electromagrelic Fields; Additional Information for Evaluating Compliance of Mabile and
Fortable Devices with FCC Limits for Human Exposure to Radicfrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
o) DASY4A'S System Handbook

Methods Applied and Interpretation of Parameters:
= Measuremen! Cenditicns: Further details are available from the Validation Report at the end
cl the cerificale. 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
poinl exactly below the center marking of the fiat phantom section, with the arms oriented
parallel o lhe body axis.

= [Feed Poinf Impadance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformead from the
measuremeant at the SMA connector to the feed poinl. The Return Loss ensures low
reflected pawar. Mo uncertainty required.

= Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncerainty requirad.

* S5AR measured: SAR measured at the stated antenna input power.

+  SARA normabzed. SAR as measured, normalized to an input power of 1 W at the antenra
conneclor.

« SAR lor nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR rasull,

Corfificate Na: C1300V2-541 11_Jul1 Page 2ol B
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Measurement Canditions
DASY system conl guration, a5 far as not given on page 1,

DASY Verslan DASYS VE2.6.2
5 Exlrapolation Advancad Extrapolation
| Phantom Modutar Fiat Phartom
Distance Dipole Center - TSL 10 mm with Spacear
Zoom Scan Resclution dx, dy, dz = 5 mm
Frequency 1900 MHz = 1 MHz
Head TSL paramelers
The following paramaters and calculations wers applied.
Temperature Permittivity Conductivity
Maminal Head TSL parematers 22.0°C 40.0 1.40 mho'm
Measured Head TSL parameters (220=02)°C 31 £6% 1.42 mho'm £ 6%
Haad TSL temperalure change during test =0.5"C - —
SAR resull with Head TSL
SAR averaged owar 1 em” (1 g) of Head TSL Conditian
EAR messuned 250 mW input power 101 mW /g
ZAR for nominal Head TSL paramaters narmalized o 1W 39.9 mW /g = 17.0 % (k=2)
| SAR averaged aver 10 em’ (10 g) of Head TSL conditicn
SAR measured 250 m\W input power E25mW /g
SAR for nominal Heed TSL paramelars normalized 1o 1YW 20.8 mW /g = 16.5 % (k=2)
Body TSL parameters
The follawing paramsters end calculations were applied,
Temperature Parmittivity Conductivity
Heminal Body TSL paramelars 220°C 533 1.52 mho/m
Measured Body TSL paramelars (22.0 +0.2) °C 523+6% 1.53 mho/m = 6 %
Bady TSL temperature change during test <05°C =5 -
SAR result with Bedy TSL
SAR aversged over 1 em” {1 g) of Body TSL Candition
SAR measurad 250 mW inpul power 103mMW /g
SAR lar namingl Body TEL parametars normalized te 1W 40.8 mW /g = 17.0 % (k=2)
SAR averaged avar 10 em® (10 g) of Body TSL condition
EAR measured 250 mW input pawar 539mW /g
EAR for nominal Bodw TSL pammelars normalized to 1W 21.5mW /g = 16.5 % (k=2)

Cerificate bo! D1E00V2-5d111_Jul
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Appendix
Antenna Parameters with Head TSL

| Impedencs, wranstarmed to feed point 5130 +670
Relum Lass -23.5dB

Antenna Parameters with Body TSL

Impedance, transhrmed to fesd point 4590 +66j0
Fetrm Loss ~21.8dB

General Anlenna Parameters and Design

| Etectiical Dalay {ane directicn) [ 1.201 s

After long term usa with 100W mdiebed power, only a slight warming of the dipele near the feedpoint cen be measured.

The dipole is made of standard seminigid coaxial cable. The center conductor of the feeding line is directly connected to tha
secand arm of the dipala. Tha antenng is theretore short-circuited for DC-signals.

Mo axcessive forca must ba &pplied 1o the dipola arms, because they might bend or the soldered connections near the
feedpaint may be damagad.

Additional EUT Data
Manufacursd by SPEAG
Manufaciured on March 28, 2008
Cartificate bo; DI1BCIV2Z5d111_Jul Page 4ol 8
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Calibration Laboratory of
Schmid & Pariner

Engineering AG
Inughavusstrasse 43, 3004 Zurich, Ewitzerland

Schweizerischer Kallbrierdienst
Service suisse d dtalonnags
Sarvizio svizzere di taratura
Swiss Calibration Service

Aocredited by e Swisg Ascrociat o Sardce (SA5) Accreditation Ne.: SCS 108
The Swiss Acoreditation Sarvice s ane of the signatories to the EA
Wu'Historal Agreement for the recegnition of calibration certilicates

Glossary:

TSL lissue simulating liguid

ConvF sensitivity in TSL/ NORM xy.z
[ not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE 5td 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specilic Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measuremen! Techniques®, December 2003

b}y IEC 82205-1. "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)",
Febmary 2005

c) Federal Communications Commission Office of Engineering & Technology (FCC QET),
"Evalualing Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fizlds; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure 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 Report at the end
of the cedificate. All figures stated in the certificate are valid at the frequency indicated.

»  Anfenna Paramelers with TSL: The dipole is mounted with the spacer to posilion its feed
paint exactly below Ihe center marking of the flat phantom section, with the arms oriented
paralel o the body axis.

= Fead Poin! Impedance and Return Loss: These parameters are measured with the dipcle
pesilionad under the liquid filled phantom. The impedance staled is transformed from the
measuremeni &t The SMA connector to the feed point. The Retumn Loss ensures low
reflaclad power. No uncertainty required.

+ FEiecincal Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required,

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

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

= SAR for nominal T5L parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

Certificata Mo: D245002-712 Feb11 Pape 2 0f 8
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Measurement Conditions

DASY system configuration, &s lar as nal given on page 1.
DASY Versian DASYS VE2.6
Extrapolatien Advancad Extrapolation
Phantom Modular Fiat Phantom V5.0
Distance Dipole Center - TSL 10mm with Spacer
Zoom Scan Resolution dyx, dy, dz =5 mm

| Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following paramaters and calculalions were applied,
Temparatura Permittivity Conductivity
Hominal Head TSL paramoters 22.0°C age 1.80 mha/m
Measurad Head TSL perematers (22.0=0.2)°C 39.1 +6% 1.73 mho'm £ 6 %
Haad TSL temperalure during test (21.2 +0.2°C e -
SAR resull with Head TSL
SAR averaged cver 1 em” (1 g) of Head TSL Condition
SAR measuned 250 mW input power 13.0mwW /g
SAR nomalizad normalized ta 1W E2.0mw /g
SAR for nominal Head T5L caramaters normalized to TW 52.9 mW /g = 17.0 % [k=2)
' SAR averaged aver 10 em’ (10 g) of Head TSL condition
| SAF measured 250 m\W input power E.0BmW /g
SAR nommalized normalized 1o TW 24.3mW /g
SAR for nominal Head TSL parametars normalized to TW 24.5 mW /g + 16.5 %a (k=2)
Cerificete No: D2450VE-FI1E_Feall Page 3 of 9
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Body TSL parameters
The laliowing parameters and caleulations were applied.

Temperatura Permittivity Conductivity

Mominal Body TSL paramelars 22.0°C 527 1.95 mho'm

Measurad Body TSL parameters (22002 °C f22:6% 1.84 mho'm £ 6 %

Body TSL lemperature during test (21.8=02)"C - =
SAR result with Bedy TSL

SAR averaged over 1 cm® (1 g) of Body TSL Candition

S5AR measurad 250 m\W input power 126mW /g

SARA nomralized normalized to 1W 50.4mWN /g

| AR for naminal Bedy TSL parameters normalized 1o 1W 50.4 mW /g = 17.0 % (k=2)

SAR averaged aver 10 em® (10 g) of Body TSL condition

SAR measured 250 mW input powar 5B3mW /g

SAR narmalized normalized to 1W 23.3mW /g

SAR for nominal Bady TSL paramaters normalized to 1W 23.3mW fg £ 16.5 % (k=2)
Certilicale Mo D245002-712_Feb11 Pagad ol 9
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Appendix
Antenna Parameters with Head TSL

Impecence, transtanmead to fesd point 5430+ 1.7
| Return Loss -27.04d8
Antenna Parameters with Body TSL
Impadance, rensformed 1o feed point 5080 +55)0
Rawm Loss - 251 dB
General Antenna Parameters and Design
| Eectrical Detay (one directizn) | 1.146 ns

After kang term use with 1000 mdisted power, enly a slight warming of the dipale near the feedpoint can be measured.

The dipole |5 made of standard semirigid coaxial cable. The center conductor of the leeding line is directly connected fa the

second Brm of the dipola. The antenna is therefore shor-circuited lar DC-signals,

Mo axcesshve farce must be aoplied to the dipole amms, because they might band or tha soldered connections near the

feedpaint may bs damaged,

Additional EUT Data

Manulaciured oy

SPEAG

Manuladured an

July 05, 2002

Carificate Mo; D245002-712_Feb11
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ES3DV3 SN:3150 January 19, 2011

Other Probe Parameters

Sensor Arrangament Triangular
Cannector Anghe () Mol applicable
Mechanical Surface Delzction Mode enabled
Qplical Surface Datection Moda disabled
Proba Cvarall Lenglh 337 mm
Frobe Body Diameter 10 mm
Tip Length 10 mim
Tip Diameter 4 mm
Probe Tip to Sensor X Calibration Paint 2 mm
Probe Tip to Sensor ¥ Calibration Point 2 mm
Prcbe Tip to Sensor Z Calibration Point 2 mm
Recommended Measurement Distance from Surface A mm
Cenfficate No: ES3-3150_Jan11 Page 10 of 10
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Calibration Laboratory of S, Schweizerischaer Kalibriardienst

Schmid & Partnar %‘é Service suizse d'8alonnage
Eﬂgil’! EE‘HI’IQ AG T T Servizio svizzero di taratura
Zoughausstrasse 43, 3004 Zurich, Switzerland ";:*"'II;-':\"\-; Svdus Cafibration Burvice
(T L
Accredited by the Swiss Accreditaticn Service (SAS) Accreditation Ne.: SCS 108

The Swiss Accroditation Service is one of the signatories to the EA
Multilateral Agreament for the recognition of calibralion certificates

Glossary:

TSL tissue simulating liquid

MORMx v,z sensitivity in fras space

CaonvF sensilivity in TSL / NORMx,y.z

DCP diode comprassion point

CF cres! factor (1/duty_cycle) of the RF signal

AB,C maodulation depandent lirearization paramelsrs

Polarization ¢ ip rotation around probe axis

Polarization 4 & rotation around an axis that is in the plane normal to probe axis [at measuremant center],

i.e., 3 = 0is normal to probe axis

Calibration is Performed According to the Following Standards:

a) IEEE St 1528-2003, “IEEE Recormmended Practice lor Delermining Ine Peak Spalial-Averaged Specific
Absorption Rate (SAR] in the Human Head from Wireless Communications Devices: Measurement
Techniques”, December 2003

b} 1EC 62208-1, ‘Procedurs o measure the Specific Absorption Rate (SAR) for hand-held devices used in closa
proximity to the ear [frequency range of 300 MHz to 3 GHz|)", February 2005

Methods Applied and Interpretation of Parameters:

»  MORMyx,y z: Assessed for E-field polarization @ = 0 {f < 900 MHz in TEM-cell; f> 1800 MHz: R22 waveguide).
NORNMx,y z are only intermediate values, i.e., the uncertainties of NORMx,y .z does not affect the E%fisld
uncerzinty inside TSL (see below CanvF),

NOREMxy.z = NORMx v,z * fraquency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 sofiware varsions later than 4.2, The uncertainly of the frequercy response is includad
in Ihe siated uncerginty of ConvF.

*  DCPx .z OCP are numerical lineanzation paramalers assessed based on the dala of power swesp with CW
sigral (no uncertainly required). DCP doas not depend on frequency nor media.

* PAR! PAR is the Paak to Average Ratio that is nol calibrated but determined based on the signal
charactaristics

*  Ag .z Bxy.z Cx vz are numerical linearizetion parameters in dB assessed based on the data of powar
sweep for specilic modulation signal. The parameters do nol depend on frequency nor media,

« VR VR is the validity range of the calibration relaied lo the average diode vol:age or DAE voltzge in my

= ComF and Boundary Effect Paramalers: Assessed in lal phanlom using E-field (ar Temperature Transtar
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measuremants for f > B00 MHz. The sama setups are used flor assessmenl of the paramelzrs applied for
boundary cempensstion {alpha. dapth) of which typical uncerzinly values are given. These paramelers are
used in DASY4 software to improve probe accuracy close to Ihe bourdary. The sensitivity In TSL carraspands
1o MORM:, .z * ConvF whereby the uncertainty corresponds 1o that given for ConvF, & frequency dependent
ComvF is used in DASY version 4.4 and higher which allows extending the validily from £ 50 MHz to £ 100
MHEz.

= Sphencal isolropy (30 deviation from isoirepy): in a field of low gradients realized using a fiat phantam
exposad by & patch antenna.

* Sansor Offsat The sensar offsel coresponds to the offset of vilual measurement center fram the probe tip
{an prabe axis). Mo lolerance reqguired,

Carificate No: EX3-3512_Feb11 Page 2 of 11
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EX3DV3-5M:3519

February 25, 2011

DASY/EASY - Parameters of Probe: EX3DV3 - SN:3519

Basic Calibration Parameters

Sensor X Sensor Y | Sensor 2 Une (k=2}
Norm (pVitVimy]" 062 0.71 ' 0.72 + 10.1 %
DCF (my]" g9.0 08,5 100.B
Modulation Calibration Parameters
Ui Communicallon System Hame PAR A B C VR Une"
dB dB 4B my [k=2}
10000 W oo | % | oo 0.00 1.00 07.3 | 219%
vy | ao0 0.00 1.00 | 1104
Z | 000 0.00 100 | 1365

| The reported uncertainty cf measurement is stated as the slandard uncertainty of measurement
multiplied by the coverage faclor k=2, which for a normal distribution corresponds lo a coverage

probability of approximately 95%.

* The uncinainlies of NarmX ¥ Z do not affect the E%-fieid uncarsinty inside TSL (see Pagas 5 and 61
* Wummierical linearization parameler unearanly nob required.

* Uncertainty is detenmined wsng Ihe max. devialon from linoer responsa applying rectangular distribution ard is expressad for the squars of the

fiald value,

Cerfificate No: EX3-3519_Fab11
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EX30V3-SN3519

DASY/EASY - Parameters of Probe: EX3DV3 - SN:3519

Calibration Parameter Determined in Head Tissue Simulating Media

February 25, 2011

Relative Conductivity Depth Unct

| FiMHZ)® | Permittivity" (Sm)" ConvFX | ConvFY | ConvFZ | Alpha |  (mm) k=2
2000 40.0 1.40 8.25 8.25 8.25 0.53 n.7a £12.0%
5200 36.0 4.66 5.06 5.08 5.08 0.20 160 | 131 %
E500 356 4.98 4,60 4,60 4,60 0.40 1.80 £131 %
S800 a53 27 4.13 4.13 413 0.50 1.80 +131 %

© Frequency validity of £ 100 MHz only applies fior DASY vd 4 and higher isee Page Z), else if ks restricted o £ 50 MHz. The uncedairly is lha RES

af thé ConvF wuncadainty at calibral on frequency and the uncertainty for the indicated frequency band,

"t frequencies belaw 3 GHz, the validity of tissue paremeders (o and ] can ba relaxed to & 10% i fquid campeneation formuls = applied 1a
measured SAR values. Al frequencies above 3 GHz, the validity of lissue paramaters [c and o) (& resiricied 1o 2 5% The uncertainly is the RSS of

tha ConvF uncerlzinty for mdcatad tangel lissue paramaerns
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EX3DVM3- SN-3519

DASY/EASY - Parameters of Probe: EX3DV3- SN:3519

February 25, 2011

Calibration Parameter Determined in Body Tissue Simulating Media

| Relative Conductivity | Depth UnclL

f(MHz)® | Permittivity " {8m)" | ConvFX | CovFY | GonvFZ | Alpha | [mm) {k=2)
2000 53.3 1.52 8.3 9.1 | 9.31 0.72 068 +120%
2300 52.3 1.81 8.67 8.87 8.67 0.59 0.867 $12.0%
2450 52.7 1.85 8.17 8.17 8.17 079 | 058 | #120%
2E00 §2.5 2.16 T.78 7.75 T.75 0.79 0.54 +120%
3500 513 3.31 7.1 .1 7.1 0.31 1.34 +131%
5200 48.0 5.30 4,36 4.36 438 052 | 195 | £131%
8300 48.9 542 4.14 4.14 4.14 0.55 1.95 £131%
5500 486 565 3.88 3.88 3.88 055 | 195 | £131%
5600 43.5 577 3.56 3.58 3.58 0.85 1.95 +131%
5800 432 6.00 3.84 3.84 3.94 0.58 1.95 £131%

© Frequency validily of + 100 MHz only appées for DASY i 4 and higha: (see Page 2), else il is resiricted bo 2 50 MHz The uncerainty s he RSS

of the ComyF urcertanty at calibration frequancy and the uncenainty lor the indicated frequency band

* At Irequencees be'ow 3 GHz, Ihe validity of lissus paramalers (o and o) can be relaxad o £ 10% i lquid compensation tarmule i apaied to
memsirad SAR values Al frequencies above 3 GHz the validity of tissue paramatars (v and o} is restricied ta £ 5% The uncanainty i the RSS of

the Com® uncertainty for indicalad tangsl tissue paramsters

Cartificate No; EX3-3519_Feb11
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EX30VE- SN:3518 February 25, 2011

DASY/EASY - Parameters of Probe: EX3DV3 - SN:3519

Other Probe Parameters

Sensor Arrangamant Triangular
Connactor Angle [*) Mol applicable
Mechanical Surfaca Detection Mode anabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Langlh 9 mm
Tip Diamater 2.5 mm
Probe Tip lo Sensor X Calioration Point 1 mm
Probe Tip lo Sensor Y Calibration Point 1 mim
Probe Tip o Sensor £ Calibration Point 1 mm
Recommended Measurement Distance fram Surface 2 mm
Certificats No: EX3-3519_Feb11 Page 11 of 11
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DC Voltage Measurement
A/D - Cornwerer Resolution nominal

High Range: 1LSB = 6 1pW full ranga = -100...+300 mV
Low Range: 1L5B = EInV full ranga= -1....... +3mV
DASY measuremenl paramelers: Auto Zero Time: 3 sec; Measuring ime: 3 sec
Calibration Factors X Y Z
High Ranga 404.582 + 0.1% (k=2) | 404.459 + 0.1% (k=2) | 404.224 + 0.1% (k=2)
Low Range J.9EETQ £ 0.7% (k=2) | 3.93611 £ 0.7% (k=2) | 3.97524 £ 0.7% (k=2)
Connector Angle
| Connector Angle to be used in DASY system 289.5°+1°
Cedfificale No: DAE4-347_Jul11 Paga 3ol 5
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Appendix
1. DC Voltage Linearity

High Range Reading (pV) Difference (uV) Error (%)
Channel X + Input 200008.1 -0.88 -0.00
Channal X + Input 20002.50 3.10 0.02
Channel X - Input -19998.27 4.53 -0.02
Channel ¥ + Input 199396.3 -1.55 <000
Channel ¥ + Input 19997.00 .30 -0.m
Channel ¥ = Input -19983.95 1.65 0.
Channel + Input 199855.3 1.60 0.00
Channel Z + Input 2000115 1.75 0.01
Channel Z - Input -19995.29 32 -0.02
Low Range Reading (uv) Ditference (uV) Error (%)
Channel X + Inpul 20005 0.58 0.03
Channel X + Input 200.06 -0.04 -0.02
Channel X - Input -200.23 -0.23 011
Channel ¥ + Input 20002 0.25 0.0
Channel ¥ + Input 199.40 -0.51 025
Channel ¥ - Input -200.76 -0.76 0.38
Channel Z + Input 2000.0 -0.07 -0.00
Channel £ + Input 198.85 -0.95 047
Channel Z = Input -200.86 0.76 0.38
2. Common mode sensitivity
DASY measurament parameters: Auto Zare Tima: 3 ses; Messuring time: 3 sec
Common mods High Range Low Range
Inpul Vollage (mV) Average Reading (pV) Average Reading (uV)
Channel X 200 1221 1047
- 200 8.0p -10.93
Channel ¥ 200 1.33 1.31
- 200 -3.20 -2.56
Channel Z 200 1.32 o
- 200 -1.567 226
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring lims: 3 sec
Input Vaoltags (mV) | Channel X (u¥) | Channal ¥ (uV) Channel Z (uV)
Channel X 200 . aTy -0.01
Channel ¥ 200 1.35 - 4.90
Channel Z 200 0.02 a.12
Certificate No: DAE4-541_Jul11 Paged ol 5
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4. AD-Converter Values with inputs shorted

DASY measuremani parametars: Aute Zera Time: 3 sec; Measwing ma: 3 se¢

High Range (L58)

Low Ranga (LSB)
Channel X 18012 16048
Channel ¥ 15780 15273
[Churlnul z 15378 16524

5. Input Offset Measurement
CASY measurament parameters: Auto Zero Time: 3 sec; Maasuring time: 3 sec

Input 10K
Average (uV) min. Offset (UV) | max. OHset (V) B mﬂm"
Channel X -0.14 1,06 0.E0 0.27
Channel ¥ -0.68 -2.35 0.18 D.36
Channel £ -0.84 -1.32 0.29 023
6. Input Offset Current
MNaminal Input circuitry offset current on 2ll chennels: <2514
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage [Typical values for informatian)
Typical values Alarm Level (VDC)
Supply (+ Vec) +7.0
Supply (- Vec) 76
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (ma) Transmitting (maA)
Supply (+ Vee) +0.01 +B6 +14
Supply (- Vec) -0.01 ] 4
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