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AT4 wireless
[CALIBRATION CERTIFICATE

Cortificate No: ES3-3052 Oct08

Client

Doject

ES3DV3 - SN:3052

Calibration procedure(s)

QA CAL-01.v6, QA CAL-23.v3 and QA CAL-25.v2
Calibration procedure for dosimelric E-field probes

Calibraton date

October 27, 2009

Thas calibrabon cerlificate documents the traceability to national standards, which realize the physical units of measurements (S1)
The measuremants and the uncartainties with confidence probability are given on the folowing pages and are part of the certficale

Al ealibrations have been conducted in the closed iaboratory facility: envirenmenl temperatuse (22 + 3)°C and hurmidity < T0%

Calibration Equiprment wsed (MATE critical Tor calibration]

Thie calibeation certficate shall not be reproduced excepl In full without written approval of the laboralony

Primary Slandards o # Cal Dl_m! {Cemﬁc_al_e_l '_1||_:| i Scheduled Calibration

Fower meter E24158 GB41293874 T-Apr-08 (Mo 217-01030) Apr-10

Power sensor E44 124 MY 41495277 1-Apr-08 (Mo 217-01030) Apr-10

Power sensor Edd124 MY 41488067 1-Apr-08 (Mo, 217-01030) Apr-10

Referenca 3 dB Attenuator BN: 55054 (3c) 31-Mar08 (No. 217-01028) Kar-10

Referance 20 dB Atienuator SN 55086 {200) 31-Mar-08 (No, 217-01028) Mar-10

Referance 30 dB Attenuator SM. 55128 (30h) 3-Mar-08 (No. 217-01027) Mar-10

Relerence Probe ES3DV2 SN 3013 2-Jan-08 (Mo ES3-3013_Jan09) Jan-10

DAE4 SN BE0 20-5ep-09 (No. DAE4-660_Sep0f) Sap-10

Secondary Standards o # o Check Date (nhowse) Scheduled Chack

RF generator HP 88480 US364 20010700 4-4ug-98 (in house chack Oct-09) In house check: Oci-11

Metwork Analyzer HP 8753E LS37300585 18-0et-01 {in house check Del-08) In house check: Oet10

Mams Function Eignature |

Calibratad by Marcal Fahr Labaratary Tachnician W{,—- =
/o

Approved by Katia Fokowic Technical Manager

|ssusd Octabar 27, 20009

Cerificate No: ES3-3052_0ct09
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ES3DV3 SN:3052

DASY - Parameters of Probe: ES3DV3 SN:3052

Calibration Parameter Determined in Head Tissue Simulating Media

October 27, 2009

and the uncartainty for the indicated freguency band

Cerificate No: ES3-3062 Oet0d

Page 5ol 11

f [MHz] Validity [I'Nl'iz]c Permittivity Conductivity ConwF X ConvFY ConvF Z Alpha Dapth Unc (k=2)
835 +50/+100 41.5 £+ 5% 0.80 + 5% 5.83 5.83 5.83 0.78 1.13 £ 11.0%
200 £ 50/+100 41.5 2 5% 0.97 £ 5% 5.65 5.65 5.65 0.69 147 £ 11.0%
1730 +B0/+100 40.1 £ 5% 1.37 £ 5% 4,80 499 4.99 0.39 165 £11.0%
1800 £50 /100 40.0 £ 5% 1.40 £ 5% 4,81 4.81 4.81 0:43 161 1 11.0%
2000 + 50/ +100 40.0 £ 5% 140 + 5% 4.69 4.69 4 68 0.45 1682 +11.0%
2450 + 50/ £ 100 39.2 £5% 1.80 £ 5% 428 4.26 426 0.31 222 £ 11.0%

The walidity of + 100 MHz cnly sppbes for DASY wi 4 and higher (see Page 2) The uncerainty &= the RSS of the CanvF uncertainty at calibralion fequency
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ES3DV3 SN:3052

DASY - Parameters of Probe: ES3DV3 SN:3052

Calibration Parameter Determined in Body Tissue Simulating Media

October 27, 2009

and the uncenainty for the indicated frequancy band

Certificate Mo ES3-3062  Oetld Page 6of 11

f [MHz] Validity [MHz]" Permittivity Conductivity ConvF X ConvFY  ConvF Z Alpha Depth Unc (k=2)
B3s 460/ + 100 552+ 5% 0.97 + 5% 571 57 &M 0.70 1.18 £11.0%
800 £50/+100 55.0+5% 1.05 £ 5% 555 555 5.55 0.78 116 £ 11.0%
1750 +50/4+ 100 534 £5% 145 £ 5% 466 4 66 4,66 D.26 2,59 £ 11.0%
1800 £50/+100 5334£5% 162 25% 443 443 4,43 0.30 245 £11.0%
2000 +50/+100 53.345% 152 5% 446 446 448 0.25 280 £11.0%
2450 £50/+100 52.7 2 5% 1.95 £ 5% 4.06 4 06 4.06 049 149 £ 11.0%

The validity of + 100 MHz only appbes for DASY v 4 ana higher (ses Page 2) The unsenainty = 1he RSS of the CanvF uncértainly al calibiation lrequaney
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Calibration Laboratory of \‘\J’ﬁ:& Schwaizsrischer Kalibrierdianst
Schmid & Partner % o Servics suisse dtalonnage
Zumr?aﬁ?u Zurich, Switzerland B S mmum.:-m:-

s K Swiss
Accredited by the Swiss Accreditation Service (SAS) Accraditation No.: SCS 108

Tha Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agresmant for the recognition of callbration certificates

o ATAWISSS  ceucuw: DSOVRAGOOT_Jun09

Calibration procedureis)

Calibration date:

Condition of the calibrated (lem

This calibration cartificate documents the traceability to national standards, which realize the physical units of measurements (S1).
The maasuremants and the uncertainties with confidence probability are given on the following pages and are part of the cerificate.

Al calibrations have been conducted in the closad laboratory facility: snvironmant lemperature (22 & 3)°C and humdity < T0%.

Calibraton Equipment used (MATE cntical for calibratian)

Primary Standards D# Cal Date {Certificate Nao.) Scheduled Calibration
Pawer meter EPM-4424 GE3T480704 08-Oct-08 {No, 217-D0BSS) Oct-08

Power sensor HP B4B1A US37292783 08-Oct-08 (No. 217-D0888) Oct-08

Reference 20 dB Altenualor SN 5086 (20g) 31-Mar-09 {No. 217-01025) Mar-10

Type-N mismatch combination SN:5047.2 /08327 31-Mar-08 (Mo, 217-01028) Mar-10

Reference Prabe ESIDV2 SN: 2025 30-Apr-08 (Mo. ES3-3025_Apr8) Ap-10

DAEA SN: BO1 O7-Mar-09 (No. DAE4-601_Mar04) Mar-10

Secondary Standards o Check Data {in housa) Scheduled Check
Power sensor HP B481A MY41002317 18-0ct-02 (In house check Oct-07) In house check: Oci-08
RF generator RES SMT-08 100005 4-Aug-98 (in house chedk Oct-0T) In house check: Dci-08
Network Analyzer HP B753E US37300585 54206 18-Oct-01 {In house check Oct-08) In house chack: Ock-08

Calibrated by:

Approved by:

lesued: June 17, 2008

This calibration cartificate shall nat be reproduced except in full without written approval of the laboratory.

Coartificate No: D800W2-1d007_Jun0d Page 1 of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS V5.0
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V4.9
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 200 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.97 mha/m
Measured Head TSL parameters (22.0+0.2)°C 38.8+6% 0.84 mho/m £ 6 %
Head TSL temperature during test (22.0+£02)°C — —
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measurad 250 mW inpul power 285mWig
SAR normalized normalized to 1W 106mW /g
SAR for nominal Head TSL parameters ' narmalized to 1W 10.7 mW /g £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.71mWig
SAR normalized normalized to 1W 684 mW /g

SAR for nominal Head TSL parameters '

normalized (o 1W

6.82 mW /g £ 16.5 % (k=2)

' Correction to nominal TSL parameters according to d), chapter "SAR Sensitivities’

Certificate No: DOOOV2-1d007_Jun09 Page 3of 8
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Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55.0 1.05 mho/m
Measured Body TSL parameters (220+02)°C 524+6% 1.06 mho/m £ 6 %
_Body TSL temperature during test (220+0.2)°C - —

SAR result with Body TSL

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

SAR measured 250 mW input power 280mW /g

SAR normalized normalized to 1W 11.2mW/ig

SAR for nominal Body TSL parameters * narmalized to 1W 11.0 mW / g £17.0 % (k=2)

SAR averaged over 10 cm’ (10 g} of Body TSL condition

SAR measured 250 mW input power 1.81mW/g

SAR normalized narmalized to 1W 7T24mWig

SAR for nominal Body TSL parameters narmalized to 1W 716 mW / g £16.5 % (k=2)

* Correction to nominal TSL parameters according to d), chapter “SAR Sensitivities”

Certificate No: DS00V2-1d007_Jun09 Page 4 of 9
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Calibration Laboratory of e,
Schmid & Partner SN
Engineering AG » :

Zeughaussirasse 43, 8004 Zurich, Switzerland 'h R

Accreditad by the Swiss Accreditation Service (SAS)

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreemaent for the recognition of calibration cartificates

o ATOWESRSS

Calibration date:

Condition of the calibrated (tem

This catibration cerfificate documents the tracesbility tonational standards, which realize the physical units of measurements (S1).
The measurements and the uncenainties with confidence probability are given on the following pages and are part of the ceriificate.

Al calibrations have been conducted in the dosed laboratory facility: environment temperature (22 £ 3)°C and humidity < 70%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards D& Cal Date (Calibrated by, Certificate No.) Scheduled Callbration

Power meter EPM-4424 GB3T480704 0806108 (No. 217-D0888) Oct-08

Power sensor HP 84814 uS3r2ozTad 0B-Oct-08 (Mo, 217-00898) Oot-08

Referance 20 dB Atlenuator SM: 5086 (20g) 3-Mar-09 (No. 217-01025) ar-10

Typa-N mismatch combination SN: 5047.2 [ 06327 31-Mar-{2 (No. 217-01028) Mar-10

Reference Probe ES3DV2 SM: 3025 30-Apr-08 (No, ES3-3025_Apr09) Apr-10

DAE4 EN: 801 07-Mar-09 (No. DAE4-801_Mar(i3} Mar-10

Secondary Standards io# Check Date (in house) Schaduled Check

Powert sensor HP 84814 MY41082317 18-0¢2-02 (in housa check Oct-07) In hause check; Oct-08

RF generator R&S SMT-06 100005 4-Aug-88 (In house check Oct-07) In housa check: Oct-09

Netwark Analyzer HP B753E US3TIonGas 54208 18-0ct=01 (in house check Oc-08) In house check: Oct-08
Name Signature

Calibeated by: i g L - 7 A

Approved by,

1ssued: June 18, 2009

This calibration certificate shall nat be reproduced excapt in full without written approval of the laboratory.

Ceificate No: D1B00V2-2d089_Jun08 Page 1 of 9

Report N°(NIE): 29742RET.005 Page 124 of 132 2009-11-24



aT4@

WireLess

Measurement Conditions
DASY system configuration, as far as nol given en page 1

DASY Version DASYS V5.0
Extrapolation Advanced Extrapolation

Phantom Modular Flal Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy; dz =5 mm

Fraguency 1800 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 40.0 1.40 mhoim

Measured Head TSL paramaters (220+0.2)°C 41.126% 1.37 mho/m + 6 %

Head TSL temperature during test {(220202)"C -
SAR result with Head TSL

SAR averaged over 1 cm” (1 g) of Head TSL condition

SAR measured 250 mW input power 2.53 mW /g

SAR normalized normalized o 1W 38.1mW ig

SAR for nominal Head TSL parameters '

normalized o 1V

38.9 mW /g £17.0 % (k=2)

SAR averaged over 10 cm® (10 g} of Head TSL condition
SAR measured 250 mW input power 5.07 mW ig
SAR normalized normalized to 1W 20.3 mW /g

SAR for nominal Head TSL parameters ' normalized 1o 1W 20.5 mW [ g £ 16.5 % (k=2)

' Correction to nominal TSL parameters according (o d), chapter "SAR Sensifivilies”

Certificate No: D1800V2-2d099_Jun09 Page 3ofg

2009-11-24
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Body TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 53.3 1.52 mho/m
Measured Body TSL parameters [(22.0%02)"C 5406 % 149 mho/m £ 6 %
Body TSL temperature during test (22.2+0.2)°C - —
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL condition
SAR measured 250 mW input power 9.68 mW /g
SAR normalized normalized (o TW 38.6 mW /g

SAR for nominal Bady TSL parameters °

normalized 1o 1W

39.2 mW [ g £17.0 % (k=2)

SAR averaged over 10 cm” (10 g} of Body TSL conditian
SAR measured 250 mW input power BT mW fg
SAR normalized normmalized to 1W 207 mW /g

SAR for nominal Body TSL paramelers ©

normalized 1o TW

208 mW /[ g £16.5 % (k=2)

* Correction to nominal TSL parameters according to d), chapter "SAR Sensitivities

Cartificale No: D1800V2-2d099_ JunD9 Page 4 of 9
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzeriand

Accredited by the Swiss Accreditation Service (SAS)

client  AT4 Wireless

Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Certificate No: D2000V2-1021_Jun09

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero dl taratura
Swiss Calibration Service

ICALIBRATION CERTIFICATE

Objict

Calibraton procedurs|s)

Calibration date:

Candition of the calibrated item

D2000V2 — SN:1021

QA CAL-05.v7

Calibration procedure for dipole validation kits

June 22, 2009

In Tolerance

Calibration Equipment used (M&TE critical for calibration)

Network Analyzer HP 87538

Cal Date (Certificate No,)
08-Oct-08 (Mo, 217-00858)
DB-Oct-08 (Mo. 217-00898)
31-Mar-08 (Mo, 217-01025)
31-Mar-03 (No. 217-01029)
30-Apr-09 (Na. E53-3025_AprDa)
07 -Mar-03 [N, DAEA-601_Mar0g)

Check Date {in house)

Primary Standards owe
Power metor EPM-4424 GE3IT40T04
Powar sensor HP B4814 Us3Teoe7al
Aeferance 20 dB Altenuator SN: 5086 (20a)
Type-N mismatch combanation SN: B0 T2 J 0E32T
Reference Probe ES30V2 SN: 3025

DAE4 Sh: 601
Secondary Standards 1 1o-#

Power sensor HP B481A MY41082317

HF generator AAS SMT-06 100005

US37IS05E5 54206

Mama
Calibrated by: Mike: Meilki
Approved by Katjs Pokavie

18-0xt-02 (in house check Cat-07)
A-Aug-29 (in house check Oct-07)
18-0ct-01 (in house check Oof-0d)

Funchon

T

Tachnical Managsr

This calibration certificate shall not be reproduced exoept in full without witten approval of the laboratory

Thiz-calibration cerificale documents the traceability 10 national standards, which realize the physical unils of measumemants (S0
The maasuremeants ard the uncentamtes with confidence probabilty are given on the following pages and are part of tha cemificals

All calibrations have been conducted in the closed labaratory facility: environmient temperature (22 = 3)°C and humidity < 70%

Scheduled Calibiration

Oct-08
Oct-08
Mar-10)
Mar-10
Apr-10
Mar-10

Schaduled Chack

In houae check! Ooi-08
In house chack: Oct-09
In house chack; Oct-08

Slagpatur

Cheih

lssued: June 22, 20089

Cenificate No: D2000V2-1021_Junog

Page 1 of 9
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V5.0
Extrapolation Advanced Extrapolation
Phantom Madular Flal Phantorn V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2000 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations werae applied.
Temperature Permittivity Conductivity
Nominal Head TSL paramaeters 220°C 40.0 1,40 mhoafm
Measured Head TSL parameters (22.0+0.2)°C 3B3x6% 1.43 mho/m + 6 %
Head TSL temperature during test (21.4 £0.2) °C o iy
SAR result with Head TSL
SAR averaged over 1 em’ (1 g) of Head TSL condition N
SAR measurad 250 mW input power 10.9mW /g
SAR normalized normalized to 1W 43.6mMW /g

SAR for nominal Head TSL parameters '

normalized fo 1W

427 mW / g £ 17.0 % (k=2)

SAR averaged over 10 cm’ (10 g} of Head TSL condition

SAR measured 250 mW input power 557TmW /g

SAR normalized normalized to 1TW 223mW /g

SAR for nominal Head TSL parameters ' nomalized to 1W 22.0 mW / g = 16.5 % (k=2)

Centificate No: D2000V2-1021_JunD3

! Corraction to nominal TSL parameters according to d), chapter “SAR Sensilivities”

Page Sof 8
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Body TSL parameters

The following parameters and calculations were applied

Conductivity

Temperature Permittivity
Nominal Body TSL parameters 22.0°C 533 1.52 mhofm
Measured Body TSL parameters (22.0x02) "C 529 +69% 1.59 mha/m + 6 %
Body TSL temperature during test (21.6+0.2)*C —_— | e
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL condition
SAR measured 250 mW input power 110mW/ig
SAR normalized normalized to 1W 440mW (g

SAR for nominal Body TSL parameters ”

normalized to TW

42,7 mW /g £ 17.0 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW Input power 568 mwW /g
SAR normalized normalized 1o 1W 227TmW /g

SAR for nominal Body TSL parameters

normalized lo 1W

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

* Correction to nominal TSL parameters according to d), chapter “SAR Sansitivities”

Certificate No: D2000V2-1021_Jun0g

Page 4 of §
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Calibration Laboratory of Schwelzerischer Kallbrierdienst

Schmid & Partner Service suisse d'étalonnage

Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland Swiss Calibration Service
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 recagnition of ealibration cerlificates

——

Calibration procedure|s)

Calibration date:

Caondition of the callbratad Herm

This calibration cerificate documants e traceatiity to rational standards, which realize the physical units of measuremonts (S1).
The measurements and the uncertamties with confidence probability are given on the fallowing pages and are parnt of the cenificate.

All caliorations hava bean conductad in the closed laboratory facility: environment lemperature {22 + 3)'C and humidily < TO%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards o # Cal Date (Calibrated by, Certificate Mo.) Scheduled Calibration

Powar matar EPM-4424 GE3TA80704 D8-Clet-08 (No. 217-00828) Oct-08

Power sansor HP 84814 Us37202783 0B-ct1-08 (Na. 217-00838) Oct-09

Refarence 20 dB Attenuator SN 5086 (20g) 31-Mar-09 (No, 217-01025) Mar-10

Type-H mismaich combination SM:5047.2/ 06327  31-Mar-09 {No. 217-01023) Mar-10

Relerence Probe ES3DV2 SM: 3028 28-Apr-08 (No. ES3-3025 _ Apr8) Apr-08

Aatarence Probe ES30V2 SN- 3025 30-Apr-09 (No. ES3-3025 Apr0a) Apr-10

DAE4 SN 801 O7-Mar-09 (No, DAE4-601_Mar03) Mar-10

Secondary Standards [ Check Date (in halse) Sohaduled Check

Power sansor HP 84814 MY41002317 18-0c1-02 (in hause check Oct-07) In house eheek: Oot-Dg

RF genorator A&S SMT-06 100005 4-Aug-89 (in house check Oe1-07) In house check: Oot-08

Mestwaork Analyzer HP 8753E US37300585 54206  18-0ct-01 (in house check Oof-08) In houss check: Oct-09
Function Signatura

Caiibrated by; Laborator

Approved by

This calibration certificate shall not be reproduced except in Will withou! wiiiten approval of the laboratary,

Issuad: Juna 19, 2004

Certificata No: D2450V2-758_Jun09

Page 1 of 9
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Measurement Conditions

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

DASY Version DASYS V5.0
Extrapolation Advanced Extrapolation
Phantom Medular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz + 1 MHz
Head TSL parameters
The foliowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.2 1.80 mhaim
Measured Head TSL parameters (220+£02)°C 404 £ 6% 1.78 mhafm + 6 %
Head TSL temperature during test (2242 02)°C -~
SAR result with Head TSL
SAR averaged over 1 em® {1 g) of Head TSL Condition
SAR measured 250 mW input power 13.3mW /g il
SAR nommalized normalized o 1W 532mW /g

SAR for nominal Head TSL parameters '

normalized o 1W

53.9 mW /g £ 17.0 % (k=2)

SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 250 mW input power B29mW /g
SAR normalized nomalized to 1W 25.2mW (g

SAR for nominal Head TSL parameters ' normalized 1o 1W

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

' Correction to nomingl TSL parameters acoording to d), chaptar “SAR Sensitvilies”

Certificate No: D2450V2-756_Jundd Page 3of @
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Body TSL parameters
The following parametars and calculations were applied. .
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220C 527 1.95 mho/m
Measured Body TSL paramelers (22.0+02)"C 532+6% 2.00 mho/m +6 %
Bedy TSL temperature during test 21.5=0.2)°C

SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.4mW /g
SAR normallzed normalized to 1W 53.6 MW /g

SAR for nominal Body TSL parameters *

normalized to 1W

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

SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measurad 250 mW input power 627 mW /g
SAR normalized normalized to 1W 251 mMW /g

5AR for nominal Body TSL paramaters ~

normalized lo 1W

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

* Correction to nominal TSL parameters according o d), chapiar “SAR Sensilivities”

Certificate No: D2450V2-756_Jung Page 4 of 9
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