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seanron 1as. CaliDration Certificate of DASY

T . .
Callbi_‘atll:ln Laboratory of :‘..:@zp Sehweizerischer Kalibrierdienst
Sﬂhml.d & l_“artner m Service sulsse d'étalonnage
Engineering AG s e Servizio svizzero di tarstura
Zeughausgstrasse 43, 8004 Zurich, Switzerland %"'fu..n-\.h-"f Swiss Caliiration Sarvice
Accraditad by the Swiss Accraditation Service (SAS) Accreditation No.: SCS 108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |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) |EC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),
‘Evaluating Compliance with FCC Guidelines far 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 85

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 ceriificate are valid af the frequency indicated.

s  Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

= Feed Point Impedance and Return L oss: 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 uncerainty required.

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

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

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

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

Cartificate Mo: D2450W2-736_JulDg Page 2 of &
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Calibration Certificate of DASY

Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS ¥5.0
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom Y5.0 -
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm 1
Frequency 2450 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations weare applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.2 1.80 mho'm
Measured Head TSL parameters (22.0 £0.2) °C 40.2 6 % 1.78 mho/im = 6 %
Head TSL temperature during test :2__2.13 +0.2) °C -
SAR result with Head TSL
SAR averaged over 1 cm® {1 g) of Head TSL Condition

SAR measured

250 mW inpul power

134 mW g

SAR normalized

normalized to 1W

S36mwWig

SAR for nominal Head TSL parameters '

normalized to 1TW

54.2 mW /g £ 17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Head TSL candition
SAR measured 250 mW input power BAZImMW /g
SAR normalized nommalized to 1W 253 m\W fg

SAR for nominal Head TSL parameters '

normalized o 1W

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

' Correction to nominal TSL parametars according to d), chapter *SAR Sensitivities”

Cartificate Mo: D2450V2-T36_Juld2
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Calibration Certificate of DASY

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity |  Conductivity
MNominal Body TSL pa:i!.ll'l!ﬂer! N 22.0°C s52.7 1.95 mha/m
Measured Body TSL paramm;ra {22.0 £0.2) "C ERB+E% 1.98 mho/m = 6 %
Body TSL temperature during test 21.0+0.2)°C o= weem
SAR result with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL . Condition
SAR measurned 250 mW input power 13.4mW /g
SAR nomalized normalized to 1W 53.6mW /g

SAR for nominal Body TSL parameters 2

normalizad o 1W

53.0 MW /g + 17.0 % (k=2)

SAR averaged over 10 cm” {10 g) of Body TSL candition
SAR measured 280 mW input powar B2E MW /g
SAR normalized normalized o 1TW 250mW /g

SAR for nominal Body TSL parameters *

normalized to 1W

£ Correction to nominal TSL parameters accarding to d), chapter “SAR Sensilivities”

Ceartificata Mo: D2450W2-736_Juld9
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seanron 1as. CaliDration Certificate of DASY

Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5390 +22j0
Retum Loss -27.2dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4970 + 4.2 L)
Return Loss -274dB

General Antenna Parameters and Design

Electrical Delay (ona direction) . I - 1.158 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feading line is directly connected 1o the
sacond arm of the dipale. The antenna is therafore short-circuitad for DC-signals.

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on August 26, 2003
Certificate Mo: D2450V2-736_Julda Page 5 of 9
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seanron 1as. CaliDration Certificate of DASY

DASY5 Validation Report for Head TSL

Drate/Time: 20,07 2009 17:44:29
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450Y2; Serial: D2450V2 - SN736

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

Medium: HSL U1l BB

Medium parameters used: f = 2450 MHz: o = 1.78 mho/m; & = 40.2; p = [000 kga‘::l‘
Phantomm section: Flat Section

Measurement Standard: DASYS (IEEE/IEC)

DASYS Configuration:
*  Prober ESIDV2 - SN3025: ConvFi4.35, 4.35, 4,35k Calibrated: 30,04, 2004
= Sensor-Surface: 3mm (Mechanical Surface Detection)
*  Electronics: DAE4 Sni01; Calibrated: 07,03, 2009
- Phantom: Flat Phantom 5.0 (frontk, Type: QDOOPS0AA; Serial: 1001

s fdeasurement SW, DASYS, V5.0 Build 120; SEMCAD X Version 13.4 Build 45

Pin =250 mW; d = 10 mm/Zoom Scan (Tx7x7)}/Cube (:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 100.6 Vim; Power Drift = 0.037 dB

Peak SAR (extrapolated) = 27.4 Wikg

SAR(1 g) = 13.4 mW/g: SARI10 g) = 6.33 mW/g

Maximum value of SAR (measured) = 16.9 mW/g

23 ‘: ,

0dB = 16.9mW/g

Cedificate No: D2450V2-T36_JulDg Fage B ol @
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Impedance Measurement Plot for Head TSL

28 Jul 2089 16:51:21
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DASYS5 Validation Report for Body TSL

Date/Time: 14.07.2008 17:46:41
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:736

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

Medium: MSL U0 BB

Medium parameters used: £ = 2450 MHz; o = 2 mho/m; g,= 52.9; p = 1000 i.:‘s';."m‘t
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/EC)

DASYS Configuration:
*  Prohe: ES3DVI - SN3025; ConvFi4.06, .06, 4.006); Calibrated: 30004, 2008
= Semsor-Surface: 3mm (Mechanical Surface Detection)
*  Blectronics: DAE4 Snédl ] Calibeated: 07.03.2009
*®  Phantorm: Flat Phantom 5.0 (hack); Type: QDOOOPS0AA; Seral: 1002

*  Measurement SW DASYS, V540 Buikd 120: SEMCAD X Version 13.4 Build 43

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

Reference Value = 98 V/m; Power Drift = -0.018 dB

Peak SAR (extrapolated) = 27.1 Wikg

SAR(1 g) = 13.4 mW/g; SAR(10 g) = 6.26 mW/g

Maximum value of SAR (measured) = 17.8 mW/g

- — e

- s

0dBE = 17.8mWrg

Cerfilicate No: D2450W2-736_Jul0d Page Bof 9
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Impedance Measurement Plot for Body TSL

14 Jul 2869
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, B004 Zurich, Switserland

Accredited by the Swiss Accraditation Service [SAS)

Schweizerischer Kalibrierdienst
Sarvice suisse d'atalonnage
Servizio svizzero di taratura
Swiss Callbration Sarvica

Accredimtion No.: SCS 108

The Swies Apcreditation Sarvice is one of the signataries to the EA
fuitiiateral Agreement Tor the recognilion of calibration cerlificales

Client

Sporton (Auden)

Cartiflcate No:

D5GHzV2-1006 Jan08

CALIBRATION CERTIFICATE

Callbration procedureia)]

0A CAL-22.v1

Calibration date:

Gonditinn of the calibrated tem

In Tolerance

January 24, 2008

Ctject D5GHzV2 - SN: 1006

Calibration procedure for dipola validation kits between 3-6 GHz

This calibration cedilizata docwmenis the taceability 1o nabonsl standands, which realize the physicel units of measurementa (£1).
The messuemenis and e uncenanties with confiderce probakifity are given on the lollewing papes and are part of the cartificate.

Al calibrations heve been conductsd (n the closed sboratony [acilty: anvieonmant temparatues (22 + 3)°C and humidkty = 70%

Calibrafion Equipment used (M&TE cetlcal for callbration)

Schechlad Calirstion
Oct08
Oo1-08
Aug-08
Mar-C3
Jan-0m

Sgheduled Chack

Primary Slandzrds D& Cal Data (Galibrared by, Cenificats No.}
Pawar metar EPR-4424, GEIFAE07 03-Del-07 (METAS, No. 217-00738]
Power sensur HP 84314, LISIT2a2783 Us-0ct-07 (METAS, Ma. 217-00735)
Haeference 20 dB Atlanualnr SN 55072, 1 (20q) Ifl?-.ﬂ.qg-:,';?' IMETAS, Na 217-00718)
Aaferance Probe EX30OVE SN 350G G-Mar-07 (SREAG, No. EX3-3503 MwlT)
DAE4 SM 601 9-Jan-08 [SPEAG, Mo. DAEA-501_JandE)

| Sacondary Standands D% Creck Date (mhousel
AF ganerator FAS SMT=DG | C0S A-Aug-33 (SPEAG In house check Cct-07)
MNatweds Analyzar HP BTEIE LIS37300585 S4206 18-0ci-0t {SPEAG, in house check Cei-07)
Powar meter £44193 GBE43310788 13-Aug-03 (SPEAG, In house check Oct-07)
Powar senste HP 8431 A MYA 1093315 10-Aug-03 (SPEAG. In houss chack Oet-07)

bMeme
Callbraterd by Wike Meii
Approved by Kats Pakavie

Funclion
Laboratany Technicizn

Tochnizal Wanagor

Thiz calibration cartificate shall nol be regroduced axcept in full without wiitlen approval of (he laboratory.

In hougo ehock: Cei-08
In house chech: Oel-08
I house chieck: Oci=08
In house ehack: Oet-08

Signalurag

T o

o M-

Issued: January 24, 2008

Centificate Mo, DEGHzV2-1006_Jan(B
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Calibration Laboratory of i,
Schmid & Partner e

Engineering AG
Zeughaussirasse 43, 3004 Zurich, Swhzerland

Sehweizarizsher Kalbriardlanst
Service suisse d'éalonnage
Sernzia svizzers ol taralura

Swiss Callbration Service

Accrodited by the Swiss Accreditmtion Service (SAS) Accreditation Ne.: SCS 108
The Swiss Accreditalion Service i= one of the signatories 1o the EA
Mehtifateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

CaonvE sensitivity in TSL/ NORM x.y.z
M/A not applicable or not measured

Calibration is Performed According lo the Following Standards:

a) IEC Std 62209 Part 2, "Evaluation of Human Exposure to Radio Frequency Fields from
Handheld and Body-Mounted Wireless Communication Davices in the Frequency Range
of 30 MHz to 6 GHz: Human models, Instrumentation, and Procedures™; Part 2:
‘Procedure to determine the Specific Absorption Rate (SAR) for including accessaries
and multiple transmitters”, Drait Version 0.2, December 2004

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

Additional Documentation:
c} DASY4 System Handbook

Methads Applied and Interpretation of Parameters:
»  Measurement Conditions: Further details are available from the Validation Report at the
end of the cerificale. All figures slated in the certificate are valid at the frequency
indicated.

«  Anienna Paramefers with TSL: The dipole is mounted with the spacer to position its feed
paint exactly below the center marking of the flal phantom section, with the arms oriented
parallel to the body axis.

= Feed Point mpedance and Return Loss: These parameters are measured with the dipole
positionad under the liquid filled phantom. The impedance siated is transformed from the
measurement al the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

s Electrical Delay: One-way delay beiwean the SMA connactor and the antenna feed point.
Mo uncertainty required.

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

= SA4F normalized: SAR as measuraed, normalized to an input power of 1 W at the antenna
connector.

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

Certilicate No: DRGH2V2-1006_Jan0& Pags 2 of 14
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Measurement Conditions
DASY system configuration, s far ag not

iven on page 1

DASY Version

DASY4 Va7
Extrapolation Acvanced Extrapolation
Phantam Madular Flat Phantom W50
Distance Dipele Center - TSL - ‘I {Z'_l:nr}h with Spacear
A.ra_&_l Scan reanulIon_ dx, dy = 10mm
_:'E;om Scan R.l;samlion dy, dy =4 0mm, dz =25 mm
BE200 MHEz + 1 MHz
Frequency 5600 MHZ £ 1 MHz
BRO0 MHz + | MHz
Head TSL parameters at 5200 MHz
The fallawing parameters and calculations were applied.
Temperature Permittivity Conductivity
_Numlna_l_ Head TSL parameters 22.0°C 96.0 4,66 mho/m
Measured Hea-d TSL parameters [(22.0+D.2]°C 60 +6 % 1 5:5 "nh:nm =6%
Head TSL tempemtur?lquring lest B1.2+021°C
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm® {1 g) of Head TSL gondition
SAR maasurad 100 mW input power B2dmW ig
SAR ncrmal:zer_‘l_ B nomallzed o 19 E24mW g

SAR for nominal Head TSL parametars |

nommalized 1o 1W

824 mW /g =199 % (k=2

SAR maasured

SAR averagad over 10 cm’ (10 g) of Head TSL | condifion
g

100 mW input power

231 mw /g

SAR normalizod

“nemalized to 1W

SAR for nominal Head TSL paramatars

231 mW /g

normalized 1o W

23.0mW /g £19.5 % (k=2)

' Correction 1o nominal TSL pararmaters sccarding 1o ¢, chapter “SAR Sensitivities

Cartificate No: DSGHZV2-1006_Jan0s

Paga 3 of 14
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Calibration Certificate of DASY

Head TSL parameters at 5500 MHz

The following parameters and calsulations were appliad.

SAR lor nominal Head TSL paramelars ©

Temperature Permittivity Conductivity

Nominal Head TSL parameters 2200 a5.6 4.96 mngim
Measured Head TSL parameters 220020 J55+6% 4.81 mhorm £6 %
Head T5L temperature during test (211 £0.2)"C —

SAR result with Head TSL at 5500 MHz
SAR averaged over 1 em” (1 g) of Head TSL condition
SAR measured 100 MY input pover BEIMW (g
3AR normalized normaiized 1o 1W BE3AmMW Qg

normalized to 1W

BE.2 MW /g = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

SAR narmalized

SAR lar nominal Head TSL paramatars *

nermalized to W

£d2mWig

24.2mW /g

normallzed 1o 1W

24.1 mW / g + 19.5 % (k=2)

Head TSL parameters at 5800 MHz

The fellowing paramatars ang calculations wers applied.

SAR for nominal Head TSL paramsters ©

normalized o 1w

225 MW g & 19.5 % (k=2)

% Comeotion to nominal TSL parameters according 1o ¢), chapter "SAR Sensitivities

Cartificate No: DSGHzY2-1 006 Janid Page 4 of 14

| Temperature Permittivity Conductivity |
| Nominal Head TSL parameters 22.0°C 36.3 527 mhoim |
Measured Head TSL parameters (22.0=02)"C A8+ 6% 511 mho'm 6 %
Head TSL temperature during test 21.0 =020
SAR result with Head TSL at 5800 MHz
SAR averaged over 1em’ (1 g) of Head TSL ‘conditicn
SAR maasured 100 MW Inpul power 813 mwW /g
SAR normalized narmalized 1 1 1.3 W (g
Ii SAR for nominal Head TSL parameters nemalized o 1W 80.8 mW (g = 18.9 % (k=2)
SAR averaged over 10 cm® {10 g) of Head TSL canditicn
SAH measured 100 mW inpul power 227 mW g
SAH normalized narmalizad 1 1W 227 mW (g

SPORTON INTERNATIONAL INC.
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Body TSL parameters at 5200 MHz

The following paramelers and calculations wars appliod.

! | Temperature Parmittivity Conductivity |
Nominal Body TSL parameters 220°C 49.0 5.30 mho/m

!' Measured Body TSL parameters 22.0402)"C 4T3 = 6% 527 mhioim + 6 % |
EBody TSL temperature during test (207 £ 0.2y "C e -

SAR result with Body TSL at 5200 MHz

SAR averaged over 1 cm® (1 g) of Body TSL condifian
SAR measuren 100 mW input power FITmW /g
SAHA normalized narmalized o 1YW FTETmW g

SAR for nominal Body TSL parameters

normalized o 1YW

76.8 MW / g = 19.9 % (k=2)

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

candition

SAR measured

100 mWW input power

SAR normalizad

normaiized o 1W

218 mwW./ g

21.8mW /g

SAR for nominal Body TSL parameters

Body TSL parameters at 5500 MHz

normalized 1o 1W

21.6 MW / g = 19.5 % (k=2)

The following parameters and caloulations were apolied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 46.6 565 mho'm
Measurad Body TSL parameters (22.0=021"C 46,6 + 8 % 5B mho/m £ B %
Body TSL temperature during test [20.7 +02)"C |
SAR result with Body TSL at 5500 MHz

SAR averaged over 1cm’ (1 g) of Body TSL condition

i SAR measured 100 mW input power Biz2mWig

| sam nomalized nomalized ta 1W E12mW /g

| SAR for nominal Body TSL parameters *

rarmmal zed o W

}

BO.1 mW /g £ 19.9 % (k=2)

SAR for nominal Body TSL parameters °

SAR averaged over 10 cm® (10 g) of Body TSL condilian
SAR measuned 100 mW input power 226 mW f g
SAR nomalized normall zed o 1TW 2286mWig

normalized to TW

22.3mW /g £ 19.5 % (k=2)

" Carrection to nominal TSL parametars according to o), chapter "SAR Sensitivities

Cartiticata Mo OSGHZW2-1006_Jan08

Page 5 of 14
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Body TSL parameters at 5800 MHz

The lollowing parameters and caloulations were appled.

Temperalure Permittivity Conductivity
Nominal Body TSL parametars 220°C 48.2 6.00 mhar'm
Measured Body TSL parameters (2200281 °C 460 £6 % £.04 mho/m = & %2
Body TSL temperature during test [(20E=02}"C wsms -
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 cm® (1 g} of Body TSL ! conditian
SAA measured I 100 mW input power 704 mW /g
SAR normalized | nommmEhzed 1w TOLmw /g
SAH for nominal Body TSL paramelers iy | nomalized fo 1W 69.4 mW / g = 19.9 = (k=2)
SAR averaged over 10 cm” {10 g} of Body TSL candition |
SAR measured 100 mW input power 1.95mW /g
SAR normalized nomnalized 1o W 195 MW/ g
SAA for nominal Body TSL parameters rormalized to 1W | 19.3 mW /g =19.5 % (ke2) |

* Correction to nominal TSL parameiars acco rding to ¢}, chapter "SAR Sansitivities

Ceariificate No: D5GHZY2-1006_Jan0s Page 6 of 14
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Appendix

Antenna Parameters with Head TSL at 5200 MHz

Impedance, transtormed to feed paint

B2.70-108 K

Retum Loss -19.3 0B
Antenna Parameters with Head TSL at 5500 MHz

Impedance, rrnsformed e leed point 49410 -26|0

Returm Loss 1.2 dB

Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed ta feed point

55001610

Retum Loss

-21.848

Antenna Parameters with Body TSL at 5200 MHz

Impedanca, transtormed 1o feed point

5280-91 0

Retum Loss

-20.7d8

Antenna Parameters with Body TSL at 5500 MHz

Impedanca. ransfarmed o faed point

49.311-1.0 41

Returm Loss

=38 1 dd

Antenna Parameters with Body TSL at 5800 MHz

Impedanca, ransformed to feed point

Helurm Loss

BE.1 41+ 7.7 i

-20.7 dg

Cedilicale No: DEGHaN2-1006_Jand8 Page 7 ol 14
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General Antenna Parameters and Design

Electical Delay (one direciion) 1202 ns

After long term use with 40 W radiated power, only & slight warming of the dipcle near the feadpaint can be measiired.

The dipele is made of standard semidgid coaxial cable. The canter contucion of he leeding line is dirsctly connecied to
arm of the dipole, The antanna is therafore shor-circuited for DC-signals

No excessive torce must be applied 1o the dipole arms. because they might bend or the soldered connections near tha
leedpoint may be damaged

Ihe sel

Additional EUT Data

Manufactured by SFEAG
Manufaciured on August 28, 2003
Cearlilicals Mo DSGHzY2-1006  JanDd Page 8 ¢ 14
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=ouraw 1ae. CAliDration Certificate of DASY

DASY4 Validation Report for Head TSL
Dute/Time: 18.01.2008 17:52:35
Test Luborawory: SPEAG. Zurich, Switzerland

DUT: Dipole 3GHz; Type: DSGHz: Serial: DSGHZV2 - SN: 1006

Communication System: CW-5GHz: Frequency: 52000 MHz, 5300 MHz, 3800 MHz; Duty Cyele: 1:]
Medium: HSI. 5800 MHz;

Medium parameters used: { = 3200 MHz: a = 4.53 mhofm: £, = 36: p = 1000 kg/m”

Medium pararneters used: = 5500 MHz; a = 481 mho/m; 2= 35.5; p= 1000 kgem”

Medium parameters used: = 5800 MHz;, a = 3,14 mhofimg & = 3.7 p = 1000 k
Phantom sceteon: Flar Section

Measuremenrt Standard: [3ASY4 (High Precision Assessiment)

]
afim

[FASYS Configuration;
»  Probe EX3DVE - SMIS05; ConvFIA 6, 3,36, 5.5600anvF5, 2, 5.2, 3, 200w Fd.97, 4,97 497 Calibraed: 05 03 2007
o Sensor-Surfoce: Irom dMechunical Sorfuce Detection)
*  Llectromes: DALY Snt01: Calibrated: 03012008
L Fiumitone Flag Phuntom 5400 fromt s Typer QEXERIPSIAA

*®  Nepsurcient SWDASYS VAT Bunld 55: Postprocessing SW: SEMOAD. VIR Haild 172

d=10mm. Pin=110mW, F=5200 MHz/A rea Scan (91x91x1):
Measurcment grid: dx=1{mm, dy=1{0mm
Maximum value of SAR (interpolated) = 17.6 mW/g

d=10mm, Pin=110mW, =53200 MU« Zoom Scan (8x8x10), dist=2mm (8x8x10)/Cube 0:
Measurement grid: dx=4mm, dy=4mm, dz=2.5mm

Reference Value = 48.9 Vim; Power Drift = 0.055 (R

Peak SAR {extrapoluted) = 31,1 Wikg

SART g) = 8.24 mW/e: SAR(L0 g) = 2.31 mW/g

Maximunm value of SAR (mwasured) = 16,1 ||:|\'q-'f'g

d=10mm. Pin=100mW, [=5500 MHz/Zoom Scan (8x8x10), disi=2mm 2 (8x8x10/Cube 0:
Measurement grid: dx=4mm, dy=4mm, dz=2.5mm

Reference Value =48, 1 Vim; Power Drift = 0.131 dB

Peak SAR {extrapolated ) = 33.9 Wiko

SARIT g) = 8.63 mW/pe SARID gy = 2,42 mWig

Muaximum valee of SAR (measured) = 16.9 mW/gp

d=10mm, Pin=100mW, =5800 MHz/Zoom Scan (8x8x10), dist=2mm (8x8x10)/Cube 0:
Measurement grid: dx=dmm. dy=dmm, dz=2 5mm :

Reference Value = 45.2 VWm; Power Drft = 0,091 dB

Peak SAR (extrapolated) = 33,6 Wikg

SARIT g) =813 mW/p: SAR(10 g) = 2.27 mWig

Cartilicats No DEGEHA2-1006_Janls Fage Saf 14
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=onronae. CaliDration Certificate of DASY

dB
0.oon

-7.00

-14.0

-21.0

-28.0

-35.00

Tl = 16 TmWig

Cenificate Mo DEGHZVE-1006_Jan(d Faga 10 aof 14
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=ouraw 1ae. CAliDration Certificate of DASY

Impedance Measurement Plot for Head TSL

18 Jan 2008 1
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=ouraw 1ae. CAliDration Certificate of DASY

DASY4 Validation Report for Body TSL
Dt MTime: 24,00 2008 15:14:55
Test Laborutory: SPEAG, Zurich, Switser|and

DUT: Dipole SGHez; Type: DSGHz: Serial: DSGH#V2 - SN: 1006

Communication Systen: CW-30iHz; Frequeney: 5200 MHe, 5300 MHz, 3800 MHz: Duty Cyele: 1:1
Medium: MSL 3800 MHz.

Medium parameters used: = 5200 MHz; @ = 5.37 mhoin; g, = 4730 p = 100 kp/m?

Mediurm parameters used: [ = 5500 MMz o = 5.73 mho/m; £, = 46.0; p = WK kp/m”

Medium parameters used: [= 5800 MHe: o = 6,16 mho/m; r, = 4615 p= W0 kgim'

Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

[ASYS Conliguration:
o Probe: EX30WA - S83503; ConyFd 96, 496, 4.96 omvlid.60 .65, 863 ConvF(d Th, . 7h, 4 767 Calibratecl: 089,03, 2007
®  wopsor-surface Jmm o Mechanical Surface Detection)
= Ploctromics: DAES Snid 1z Colibrared: 403,00 2006
- Phantony: Flat Phaosom 5 008 tront; Type: QI0OBPS0AA

*  Muasurcment SW DAY VAT Builil 35 Pouprocessang SWe SEMOA T VK Build 172

d=1lmm, Pin=100mW, {=5200 MHz/Area Scan (61x61x1):
Measurement grid: da=10mm, dv=10mm
Maximum value of SAR {interpolutedy = 1 7.0 mW/g

d=10lmm, Pin=100mW, i=52000 MH#/Zoom Scan (8x8x10), dist=2mm (8x8x10)/Cube 0;
Measurement grid: dx=4mm, dy=34mm, dz=2.5mm

Reference Value = 485 Vim; Power Diift = -0.066 dB

Peak SAR (extrupolated) = 28.0 Wikg

SAR gh=7.77 mW/iy; SAR(10 g = 118 mWig

Maximum value of SAR (measured) = 155 mW/a

d=10mm, Pin=100mW, f=5500 MIT#/Zoom Scan (8x8x10). dist=2mm (8x8x10)/Cube 0:
Measurement grid: dx=4mm, dy=dmm, dz=2.5mm

Reference Value = 47.2 Vin: Power Drift = 0,067 dB

Peak SAR (exwapolaed) = 32.2 Wikg

SAR( gi = 8,12 mW/g; SAR(10 gh = 2.26 mWig

Muxirmum value of SAR (measured) = 16.6 mW/ea

d=10mm, Pin=100mW. I=3800 MHz/Zoom Scan (8x8x10), dist=2mm (8x8x10)/Cube 0:
Measuremenl grid: dx=4mm, dyv=4mm. dz=2.5mm '

Reference Value = 42.3 Vim: Power Drifit = -0.131 dB

Peaok SAR I:t'([f".lpul;lh_‘i_“ =28.9 Wikg

SAR g} = 7.04 mW/g; SAR(10 g} = 1,95 mWig

Maximum value of SAR (measured ) = 14.5 mW/g

Certificate Mo; DSGEHzY2-1006_Janda Paga 12 af 14
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rdb = 14 SmWip
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=ouraw 1ae. CAliDration Certificate of DASY

Impedance Measurement Plot for Body TSL

M Jan ZRgd 11:41:24
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SPORTON LAB.

Calibration Certificate of DASY

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client Sporton (Auden)

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

Accreditation No.: SCS 108

Certificate No: ET3-1788_Sep09

CALIBRATION CERTIFICATE

Object

Calibration procedure(s)

Calibration date

Condition of the calibrated item

Primary Standards

Power meter E4419B
Power sensor E4412A
Power sensor E4412A
Reference 3 dB Attenuator
Reference 20 dB Attenuator
Reference 30 dB Attenuator
Reference Probe ES3DV2
DAE4

Secondary Standards
RF generator HP 8648C
Network Analyzer HP 8753E

Calibrated by

Approved by

ET3DVE - SN:1788

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

September 23, 2009

In Tolerance

Calibration Equipment used (M&TE critical for calibration)

1D #

Cal Date (Certificate No.)

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI)
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%

Scheduled Calibration

GB41293874
MY41495277
MY41498087
SN: S5054 (3c)
SN: 85086 (20b)
SN: §5129 (30b)
SN: 3013

SN: 660

D #

1-Apr-09 (No. 217-01030)
1-Apr-09 (No. 217-01030)
1-Apr-09 (No. 217-01030)
31-Mar-09 (No. 217-01026)
31-Mar-09 (No. 217-01028)
31-Mar-09 (No. 217-01027)
2-Jan-09 (No. ES3-3013_Jan09)
9-Sep-08 (No. DAE4-660_Sep08)

Check Date (in house)

Apr-10
Apr-10
Apr-10
Mar-10
Mar-10
Mar-10
Jan-10
Sep-09

Scheduled Check

US3642U01700

US37390585

Name
Claudio Leubler

Katja Pokovic

4-Aug-99 (in house check Oct-07)
18-Oct-01 (in house check Oct-08)

Function
Laboratory Technician

Technical Manager

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

In house check: Oct-09
In house check: Oct-09

Signature

Issued: September 23, 2009

Certificate No: ET3-1788_Sep09

Page 1 0of 9
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SPORTON LAB.

Calibration Certificate of DASY

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst
Service suisse d'étalonnage

c Servizio svizzero di taratura

S 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 recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMXx,y,z

DCP diode compression point

Polarization ¢ ¢ rotation around probe axis

Polarization 9 3 rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., § = 0 is normal to probe axis

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

Methods Applied and Interpretation of Parameters:
o NORMXx,y,z: Assessed for E-field polarization 9 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMXx,y,z are only intermediate values, i.e., the uncertainties of
NORMXx,y,z does not effect the E2-field uncertainty inside TSL (see below ConvF).

e NORM(fx,y.z = NORMx.y.z * frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2. The uncertainty of
the frequency response is included in the stated uncertainty of ConvF.

e DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of
power sweep (no uncertainty required). DCP does not depend on frequency nor media.

e ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or
Temperature Transfer Standard for f < 800 MHz) and inside waveguide using analytical field
distributions based on power measurements for f > 800 MHz. The same setups are used for
assessment of the parameters applied for boundary compensation (alpha, depth) of which
typical uncertainty values are given. These parameters are used in DASY4 software to
improve probe accuracy close to the boundary. The sensitivity in TSL corresponds to
NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A
frequency dependent ConvF is used in DASY version 4.4 and higher which allows extending
the validity from £ 50 MHz to + 100 MHz.

e Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a
flat phantom exposed by a patch antenna.

e Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center
from the probe tip (on probe axis). No tolerance required.

Certificate No: ET3-1788_Sep09 Page 2 of 9
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seanron nas. Calibration Certificate of DASY

ET3DV6 SN:1788 September 23, 2009

Probe ET3DV6

SN:1788

Manufactured: May 28, 2003
Last calibrated: September 23, 2008
Recalibrated: September 23, 2009

Calibrated for DASY Systems

(Note: non-compatible with DASY2 system!)

Certificate No: ET3-1788_Sep09 Page 3 of 9
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seanron nas. Calibration Certificate of DASY

ET3DV6 SN:1788 September 23, 2009

DASY - Parameters of Probe: ET3DV6 SN:1788

Sensitivity in Free Space” Diode Compression®
NormX 179 +104%  pVH(VIm) DCP X 95 mV
NormY 168 +101%  pV/(VIm) DCP Y 98 mV
NormZ 1.74 £ 10.1% u\VHVIm)? DCP Z 91 mVv

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page 8.

Boundary Effect

TSL 835 MHz Typical SAR gradient: 5 % per mm
Sensor Center to Phantom Surface Distance 3.7mm 4.7 mm
SAR,, [%] Without Correction Algorithm 10.4 6.8
SAR, [%] With Correction Algorithm 08 0.5
TSL 1750 MHz Typical SAR gradient: 10 % per mm
Sensor Center to Phantom Surface Distance 3.7mm 4.7 mm
SAR,, [%] Without Correction Algorithm 12.5 8.3
SAR,, [%] With Correction Algarithm 0.8 0.4

Sensor Offset

Probe Tip to Sensor Center 2.7 mm

The reported uncertainty of measurement is stated as the standard uncertainty of
measurement multiplied by the coverage factor k=2, which for a normal distribution
corresponds to a coverage probability of approximately 95%.

* The uncertainties of NormX,¥.Z do not affect the EX-fisld uncerainty inside TSL (see Page 8).

® Mumerical linearization parameter: uncerainty not required.

Certificate No: ET3-1788_Sep09 FPage 4 of 9
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seanron nas. Calibration Certificate of DASY

ET3DV6 SN:1788 September 23, 2009

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

1.4

13
g
N 12
™
E
g 1.1
= ‘
]
5 10 g T o—o0—o0——_
S | -0
w { |
5 {_,/v
> 09 | [
Q
s
£ ‘
3
g 08
w

0.7

0.6

0.5 t

0 500 1000 1500 2000 2500 3000
f [MHz)
—0—TEM ——R22
Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
Certificate No: ET3-1788_Sep09 Page 5 of 9
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seanron nas. Calibration Certificate of DASY

ET3DV6 SN:1788 September 23, 2009

Receiving Pattern (¢), 9 = 0°

f =600 MHz, TEM ifi110EXX f = 1800 MHz, WG R22

—0—30 MHz
‘ ' ‘ —8— 100 MHz

o.g \ \ \ - ‘ ——600 MHz
0. ""MMM e

02 | | ‘
‘ —&— 2500 MHz

Error [dB]

0 60 120 180 240 300
Cly|

Uncertainty of Axial Isotropy Assessment:  0.5% (k=2)

Certificate No: ET3-1788_Sep09 Page 6 of 9
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seanron nas. Calibration Certificate of DASY

ET3DV6 SN:1788

1.E+06

1.E+05

1.E+04

Input Signal [uV]

1.E+02

1.E+01

1.E+00
0.0001

Error [dB]

(=]
@

-1.0
0.001

Certificate No: ET3-1788_Sep09

1.E+03 |

—&—not compensated

September 23, 2009

Dynamic Range f(SAR..q4)
(Waveguide R22, f = 1800 MHz)

0.001 0.01 0.1 1 10 100
SAR [mW/cm®]

—&—compensated

Q- . © 000000000
-0.2 :

0.01 01 1 10 100
SAR [mWicm®]

Uncertainty of Linearity Assessment: £ 0.6% (k=2)

Page 7 of 8
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seanron nas. Calibration Certificate of DASY

ET3DV6 SN:1788

September 23, 2009

Conversion Factor Assessment

f = 835 MHz, WGLS R9 (head)

f=1750 MHz, WGLS R22 (head)

4.0 300
35 250
3.0 |
% E 200
— 25 _
5 .| :
§ 2.0 | E 15.0
£ 15 | £
- | % 100 |
7] | (7] |
1.0 | | |
05 5.0 4
0.0 T 0.0 ! f
] 40 60 0 10 20 30 40
z[mm] z[mm)]

—@— Analytical —0— Measurements —@— Analytical —— Measurements
f[MHz] Validity [MHz]® TSL Permittivity Conductivity  Alpha Depth  ConvF Uncertainty
835 + 50/ +100 Head 415:5% 090+5% 035 250 6.30 £ 11.0% (k=2)
1750  +50/+100 Head 401+5% 1.37+5% 050 263 540 £ 11.0% (k=2)
1900 £50/+100 Head 400+35% 140+5% 068 224 511 £ 11.0% (k=2)
2450 +£50/+100 Head 39.2+5% 180+5% 0.99 1.77 4.48 +11.0% (k=2)
835 +50/+100 Body 552+5% 097 +5% 0.33 265 6.08 +11.0% (k=2)
1750 £ 50/+100 Body 534+5% 1.495+5% 0.58 348 477 £ 11.0% (k=2)
1900 +50/+100 Body 53.3+5% 1.52+5% 075 285 452 +11.0% (k=2)
2450 +50/+100 Body 52.7+5% 1.95+5% 0.9 1.54 419 +11.0% (k=2)

© The validity of £ 100 MHz only applies for DASY v4.4 and higher (see Page 2). The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

Cerlificate No: ET3-1788_Sep09

Page Bof 9

SPORTON INTERNATIONAL INC.



seanron nas. Calibration Certificate of DASY

ET3DV6 SN:1788 September 23, 2009

Deviation from Isotropy in HSL
Error (¢, 9), f =900 MHz

Error [dB]

H-1.00--0.80 W-0.80--0.60 B-0.60--0.40 B-040--0.20 @-0.20-0.00

lEl0.00-O 20 E020040 DO040-060 M@060-0.80 MWO0.80-1.00

Uncertainty of Spherical Isotropy Assessment: t 2.6% (k=2)

Certificate No: ET3-1788_Sep09 Page 9 of 9

SPORTON INTERNATIONAL INC.



Calibration Certificate of DASY

Calibration Laboratory of S,

Schmid & Partner £ et
Engineering AG -3

mnhEnunmga, 8004 Zurich, Switzeriand % ::/,."E\::

Accreditod by tha Swiss Accredilation Sarvice |SAS)
The Swiss Accreditation Service is ona of the signatories to the EA
Muitilateral Agreement for the recognition of calibration certificates

Cllent

Schwelzerischor Kalibriordionst
Sarvice suisse détalonnage
Servizio svizzero di taratura
Bwiss Calibration Service

Acereditation No.: SCS 108

Contitcate o: EX3-3514_Jan09

Condition of the calibrated tem | [n Tolerance

Calibration Equipment used (MATE critical for calibration)

Calibration date January 21,2008 .

This calibration cenificals documants tha tracaab@ty 10 national standanss, which realize the physical units of moasunements (51),
Thi measunemeants and the uncortainties with confidence probabilty s ghvan on the following pages and ane par of the cariificate.

Al calibrations hive been conducted in the closed |sboriony fecity: emdasonmant tomgaratun (22 & 3)"C and humidity < T0%

' - el kD =

Prirmary Standards o # Cal Date (Ceificate Mo} Scheduled Calibration
Paower matar E44108 GB41203874 1-Apr-08 (No. 217-D0TES) Apr-08
Power sanaor E44124 MY4140527T 1-Apa-08 (Mo, 217-D0788) Agr-08
Powar sensor E44124, MY4149B808T 1-Ape-08 (Mo, 217-00788) Apr-08
Relerence 3 0B Atenuator SN: 55054 (Jg) 1-Jul-08 (Mo, 217-00865) Julkoa
Raferance 20 98 Attenuator SN: 55045 [20b) 31-Mar-08 (No. 217-00TET) Age-08
Raformnce 30 dB Atterwator SN: 55129 {30b) 1-Jul-08 (No. 217-D0858) Jul-09
Relarenca Probe ES30V2 SN: 3013 2-Jan-00 (Mo, ES3-3013_Jan0d) Jan-10
DAEA4 SN: 680 8-Sup-08 (No. DAE4-680_Sep0B) Sep-00
Secondary Slandards D& Chiack Date {in house) Schaduled Chack
RF ganaralor HP BE4BC USIB42U01700 4-Aug-B8 {in house check Dct-07) In howse chack: Oct-09
Netwark Analyzar HP BT53E US37300585 18-0c1-01 (in holse check Oet-08) In house chack: Oct-09
BB Funstion mature
|_ ?‘t ‘
F -

Approved by Higls Kister T

Issued: Jenuary 21, 2009

This caltration cenificate shall not be reproduced excapt in full without written approval of the laboratory,

Certificale Mo: EX3-3514_Jan(8
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=onronae. CaliDration Certificate of DASY

Calibration Laboratory of A,
Schmid & Partner Fl

Engi

Zeughaussirasse 43, B004 Zurich, Switerland e~ _.v"-

5 Schweinorischer Kallbriordienst

c Sarvice suisse d'italonnage
Servizio svizzero di tarstura

S  Swiss Calibration Service

neering AG

Aocrodiled by the Swiss Accraditation Servica [SAS) Agcreditation No.: SCS 108
Thae Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreament for the recognition of calibration cerfificates

Glossary:

TSL

tissue simulating liquid

NORMx,y,z sensitivity in free space

ConvF
DCP

sensitivity in TSL / NORMx.y.z
dicde compression point

Polarization ¢ o rotation around probe axis
Polarization 3 8 rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., 8 = 0 is normal to probe axis

Calibration is Performed According to the Following Standards:

a)

o)

Metho

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

|IEC 62209-1, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

ds Applied and Interpretation of Parameters:

NORMzx,y.z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMx,y,z are only intermediate values, i.e., the uncertainties of
MNORMx,y,z does not effect the E2-field uncertainty inside TSL (see below ConvF).
NORM(fix,y.z = NORMx,y.z * frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2, The uncertainty of
the frequency response is included in the stated uncertainty of ConvF.

DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of
power sweep (no uncertainty required). DCP does not depend on frequency nor media.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field {or
Temperature Transfer Standard for f < 800 MHz) and inside waveguide using analytical field
distributions based on power measurements for f > 800 MHz. The same setups are used for
assessment of the parameters applied for boundary compensation (alpha, depth) of which
typical uncertainty values are given. These parameters are used in DASY4 software to
improve probe accuracy close 1o the boundary. The sensitivity in TSL corresponds to
NORMzx,y.z * ConvF whereby the uncertainty corresponds to that given for ConvF. A
frequency dependent ConvF is used in DASY version 4.4 and higher which allows extending
the validity from £ 50 MHz to £ 100 MHz.

Spherical isotropy {30 devialion from isofropy): in a field of low gradients realized using a
fiat phantom exposed by a patch anfenna.

Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center
from the probe tip (on probe axis). No tolerance required.

Cerificata No: EX3-3514_JanDg Page2af 8

SPORTON INTERNATIONAL INC.



=onronae. CaliDration Certificate of DASY

EX3DV3 SN:3514 January 21, 2009

Probe EX3DV3

SN:3514

Manufactured: December 15, 2002
Last calibrated: January 31, 2008
Recalibrated: January 21, 2009

Calibrated for DASY Systems

(Mote: non-compatible with DASY2 system!)

Cerificate No: EX3-3514_Jan09 Page 3af 9
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EX3DV3 SN:3514 January 21, 2009

DASY - Parameters of Probe: EX3DV3 SN:3514

Sensitivity in Free Spaceﬁ‘ Diode Compressiona
NormX 0.66 £10.1%  pV/(Vim)? DCP X 91 mV
NormY 0.70 £10.1%  pVI(Vim)* DCPY 94 mV
NormZ 0.60 £10.1%  pVI(V/m)? DCPZ 95 mV

Sensitivity in Tissue Simulating Liguid (Conversion Factors)

Please see Page 8.

Boundary Effect
TSL 900 MHz Typical SAR gradient: 5 % per mm
Sensor Center to Phantom Surface Distance 20mm 3.0 mm
SARy, [36] Without Correction Algarithm 7.7 4.4
SAR,, [%] With Comection Algorithm 0.8 0.3
TSL 1810 MHz Typical SAR gradient: 10 % per mm
Sensor Center to Phantom Surface Distance 20mm 3.0 mm
SAR,, [%] Without Correction Algorithm 6.2 3.4

SAR;, [%] With Correction Algorithm 0.7 0.3

Sensor Offset

Probe Tip to Sensor Center 1.0 mm

The reported uncertainty of measurement is stated as the standard uncertainty of
measurement multiplied by the coverage factor k=2, which for a normal distribution
corresponds to a coverage probability of approximately 85%.

* The uncertainties of MormX,Y,Z do not affect the E*-fied uncertainty inside TSL (see Page &)
* Mumerical linearization paramater: uncertainty not required.

Cerificate Mo: EX3-3514_Jan09 Page 4 of 8
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EX3DV3 SN:3514 January 21, 2009

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

5
N 12
"
5
£
-

1.0 —U-—-o_o-——u--_.___‘_‘_‘_‘
g
2
= 0.8
=
2
=]
g o8
i

o7

0.6

0.5

0 500 1000 1500 2000 2500 3000
f [MHz]
—8—TEM —0—R22
Unceriainty of Frequency Response of E-field: £ 6.3% (k=2)
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EX3DV3 SN:3514 January 21, 2009

Receiving Pattern (), 9 = 0°

f= 600 MHz, TEM ifi110EXX f = 1800 MHz, WG R22

1.0
08 :
06 T —0— 230 MHz
_. o4 { —8— 100 MHz
g 02 . —o— 500 Mz
5 o0 BRSNS s e s SRR e80T o o
G 5a —a— 2500 MHz
0.6
4.8
=10
] 71 120 180 240 300
L1y
Uncertainty of Axial Isctropy Assessment: £ 0.5% (k=2)
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EX3DV3 SN:3514 January 21, 2009

Dynamic Range f(SAR;q.q4)

(Waveguide R22, f = 1800 MHz)

1.E+0S

1.E+D4

Input Signal [;V]
m
1]
=]
L

1.E+02

1.E+01

1.E+00
0.000% 0.001 0.01 0.1 i 10 100

SAR [mW/em?]

—8— not compensaled —— compansated

Error [dB]

0001 0.0 0.1 1 10 100
SAR [mWicm']

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EX3DV3 5N:3514 January 21, 2009

f [MHz]

Conversion Factor Assessment

Validity [MHz]  TSL  Parmittivity Conductivity _ Alpha Depth __ ConvF Uncertainty

1810
2300
2600
3500
5200
5300
5500
5600
5800

200

1810
2300
2600
3500
5200
5300
5500
5600
5800

+ 50 /£ 100 Head 415+£5% 097=25% 045 0.76 831 £11.0% (k=2)
+50 /1100 Head 400:25% 140:5% 060 063 816 = 11.0% (k=2)
+50/1 100 Head 304+5% 1.7125% 053 063 7.78 £11.0% (k=2)
£ 50 =100 Head 380+5% 196+5% D6 218 7.34 £ 11.0% (k=2)
+50 1% 100 Head 379:5% 29125% 0.50 0.6 6.89 +£13.1% (k=2)
+ 50+ 100 Head 360:x5% 4858z5% 040 170 478 =13.1% (k=2)
+50/+ 100 Head 359:x5% 4.76xz5% 040 1.70 440 £13.1% (k=2)
+ 50+ 100 Head 35615% 4965£5% 040 170 422 £13.1% (k=2)
+ 501 +100 Head 355z5% 5.07x5% 040 170 4.13 £13.1% (k=2)

+50/ 2100 Head 353:5% S527+5% 040 170 413 £13.1% (k=2)

+50/+100 Body 550%5% 1.05%5% 042 076 9.41 +11.0% (k=2)
+50/ £ 100 Body 533+£5% 152%5% 085 056 818 +11.0% (k=2)
+50 /£ 100 Body 52845% 185+5% 018 417 7.60 +11.0% (k=2)
+50/ %100 Body 52525% 2.16+5% 034 114 7.20 £11.0% (k=2)
+50/£100  Body 51.325% 3.31%5% 053 081 640 13.1% (k=2)
+50/+ 100 Body 49.025% 530%5% 045 175 429 £13.1% (k=2)
+ 50/ + 100 Body 48.9:5% 54245% 045 175 394 £13.1% (k=2)
+ 50/ %100 Body 4B625% 5.65%5% 045 175 3.88 +13.1% (k=2)
+50/ %100 Body 4B5:5% 5.77+5% 045 175 380 +13.1% (k=2)
+50 (%100 Body 482:5% 6.00%5% 045 175 385 £13.1% (k=2)

£ The validity of £ 100 MHz enly spplies for DASY vé.4 and higher (see Page 2). The uncertainty is the RSS
of the ConvF uncertainty sl calibration frequency and the uncertainty for the indicated frequoncy band,

Cenrtificala Mo: EX3-3514_Jan08 Page Bol 8
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EX3DV3 5N:3514 January 21, 2009

Deviation from Isotropy in HSL
Error (¢, 3), f =900 MHz

Error [dB]

n

1,000,680 .-ﬁ.m—l:l.BIJ W -0.60--0.40 B-0.40--0.20 W.0.20-0.00

0000-020 B0O20-040 OO040-060 DO0S0-0.80 WOED-1.00

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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Calibration Laboratol'y of Q:\‘"‘“\‘:\'._P/:I/”’ '?3 S Schweizerischer Kalibrierdienst
Schmid & Partner i‘% c Service suisse d'étalonnage
Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland {"3 ’/’f‘—\h\\\\‘\‘b S Swiss Calibration Service
gUImE
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

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

cient  Sperton (Auden) Certificate No: DAE3-577_Aug09

CALIBRATION CERTIFICATE

Object DAE3 - SD 000 D03 AA - SN: 577

Calibration procedure(s) QA CAL-06.v20
Calibration procedure for the data acquisition electronics (DAE)

Calibration date: August 24, 2009

Condition of the calibrated item  In Tolerance

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (Si).
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%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration
Keithley Multimeter Type 2001 SN: 0810278 30-Sep-08 (No: 7670) Sep-09
Secondary Standards ID# Check Date (in house) Scheduled Check
Calibrator Box V1.1 SE UMS 006 AB 1004 05-Jun-09 (in house check) In house check: Jun-10
Name Function Signature 7
_ =
Calibrated by: Andrea Guntii Technician M ;
Approved by: Fin Bomholt R&D Director T
A S VAUEE TR

Issued: August 24, 2009

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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. = L BT
Calibration Laboratory of o8 e, Schweizerischer Kalibrierdienst

3 S,
Schmid & Partner 5&://&5& Service suisse d'étalonnage
Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland %,/ rﬁ\ 3 = Swiss Calibration Service
Tl W
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

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

Glossary

DAE data acquisition electronics

Connector angle  information used in DASY system to 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. Uncertainty is not required.

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

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

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

e Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

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

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

e [nput Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

= Input resistance: DAE input resistance at the connector, during internal auto-zeroing
and during measurement.

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

« Power consumption: Typical value for information. Supply currents in various operating
modes.

Certificate No: DAE3-577_Aug09 Page2of 5
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DC Voltage Measurement
A/D - Converter Resolution nominal

High Range:
Low Range:

1LSB =
1LSB =

6.1uV ,
61nV,

full range =

-100...+300 mV
fullrange= -1.......
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors

X

Y

z

High Range

404.338 + 0.1% (k=2)

403.798 £ 0.1% (k=2)

404.230 £ 0.1% (k=2)

Low Range

3.93524 + 0.7% (k=2)

3.93795+ 0.7% (k=2)

3.96031 + 0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system

236.5°%+1°

Certificate No: DAE3-577_Aug09
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Appendix
1. DC Voltage Linearity
High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 200007.8 -2.29 -0.00
Channel X + Input 20001.53 1.43 0.01
Channel X - Input -19993.95 5.05 -0.03
Channel Y + Input 200007.4 -1.77 -0.00
Channel Y + Input 19998.29 -1.61 -0.01
Channel Y - Input -20001.65 -2.65 0.01
Channel Z + Input 200006.2 -2.31 -0.00
Channel Z + Input 20001.48 1.58 0.01
Channel Z - Input -20000.84 0.01 0.01
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 1998.2 -0.90 -0.05
Channel X + Input 199.29 -0.81 -0.41
Channel X - Input -201.77 -1.87 0.94
Channel Y + Input 2001.2 1.28 0.06
Channel Y + Input 198.17 -1.73 -0.86
Channel Y - Input -201.74 -1.44 0.72
Channel Z + Input 1999.6 -0.38 -0.02
Channel Z + Input 198.12 -1.98 -0.99
Channel Z - Input -202.47 -2.47 1.24
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (pV)
Channel X 200 15.91 14.34
-200 -12.42 -13.97
Channel Y 200 -6.64 -6.80
- 200 6.69 6.07
Channel Z 200 -1.25 -1.39
- 200 -0.26 -0.28

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

Input Voltage (mV) | Channel X (uV) | Channel Y (uV) Channel Z (uV)
Channel X 200 - 1.37 0.39
Channel Y 200 1.76 - 3.65
Channel Z 200 2.33 -0.06 -
Certificate No: DAE3-577_Aug09 Page 4 of 5
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 15967 16106
Channel Y 15858 15635
Channel Z 16203 16176

5. Input Offset Measurement

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input 10MQ
Average (uV) min. Offset (uV) | max. Offset (pV) e, [():“;;aﬁon
Channel X -0.02 -3.72 1.06 0.66
Channel Y 0.20 -1.12 1.38 0.41
Channel Z -1.34 -2.07 -0.36 0.34
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25fA
7. Input Resistance
Zeroing (MOhm) Measuring (MOhm)
Channel X 0.1999 2009
Channel Y 0.2000 201.5
Channel Z 0.1999 200.9

8. Low Battery Alarm Voltage (verified during pre test)

Typical values

Alarm Level (VDC)

Supply (+ Vcc)

+7.9

Supply (- Vec)

-7.6

9. Power Consumption (verified during pre test)

Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)

Supply (+ Vcc) +0.0 +6 +14

Supply (- Vcc) -0.01 -9
Certificate No: DAE3-577_Aug09 Page 50of 5
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
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 recognition of calibration certificates

client  Sporton (Auden) Certificate No: DAE4-778_Sep09

CALIBRATION CERTIFICATE

!OD]E{.-[ DAE4 - SD 000 D04 BJ - SN: 778

Calibration procedurs(s) QA CAL—OS.VZO
Calibration procedure for the data acquisition electronics (DAE)

Calibration date: September 18, 2009

Condition of the calibrated item [N Tolerance

This calibration cedificate documents the traceability to national standards, which realize the physical units of measurements (S1).
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%.

Calibration Equipmant usad (M&TE critical for calibration)

Primary Standards D # Cal Date (Certificate No.) Scheduled Calibration
| Keithley Multimeter Type 2001 Sh: 0810278 30-Sep-08 (No: 7670) Sep-09
| Secondary Standards D # Check Date (in house] Scheduled Check
Calibrator Box V1.1 SE UMS 008 AB 1004 05-Jun-09 (in house check) In house check: Jun-10
Name Funetion Signature
Calibrated by: Dominique Steffen Technician

Approved by: Fin Bomholt F&D Director i M
1. . 4

Issued: September 18, 2009

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

DAE

data acquisition electronics

Connector angle  information used in DASY system to 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. Uncertainty is not required.

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

DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

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

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

AD Converter Values with inputs shorted: Values on the interal AD converter
corresponding to zero input voltage

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

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

Input resistance: DAE input resistance at the connector, during internal auto-zeroing
and during measurement.

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

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

Certificate No: DAE4-778_Sep09 Page 2 of 5
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DC Voltage Measurement
A/D - Converter Resolution nominal

High Range:
Low Range:

1LSB =
1LSB =

6.1V,
e1nV ,

full range =

-100...+300 mV
fullrange= -1.......

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors

X

Y.

z

High Range

404.759 + 0.1% (k=2)

403.533 £ 0.1% (k=2)

405.087 + 0.1% (k=2)

Low Range

3.98990 + 0.7% (k=2)

3.96736 + 0.7% (k=2)

3.99650 + 0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system

| sosseste

Certificate No: DAE4-778_Sep09
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Appendix
1. DC Voltage Linearity
High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 199989.9 -19.33 -0.01
Channel X + Input 19998.71 -1.49 -0.01
Channel X - Input -19997.52 248 -0.01
Channel Y + Input 200005.5 -2.55 -0.00
Channel Y + Input 19998.69 -1.31 -0.01
Channel Y - Input -20000.77 -1.07 0.01
Channel Z + Input 199996.6 -1.53 -0.00
Channel Z + Input 19995.31 -4.89 -0.02
Channel Z - Input -20004.85 0.02 0.02
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 1999.2 -0.67 -0.03
Channel X + Input 198.75 -1.25 -0.62
Channel X - Input -202.40 -2.40 1.20
Channel Y + Input 1999.9 -0.34 -0.02
Channel Y + Input 198.02 -2.08 -1.04
Channel Y - Input -202.77 -2.77 1.38
Channel Z + Input 1998.9 -1.13 -0.06
Channel Z + Input 197.15 -2.65 -1.33
Channel Z - Input -202.66 -2.76 1.38
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 -11.65 -12.94
- 200 5.27 4.21
Channel Y 200 -1.68 217
- 200 0.94 0.50
Channel Z 200 -10.40 -10.34
- 200 7.99 8.37

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

Input Voltage (mV) | Channel X (uV) | Channel Y (V) Channel Z (uV)
Channel X 200 3.78 0.43
Channel Y 200 2.72 - 3.55
Channel Z 200 1.91 =348
Certificate No: DAE4-778_Sep09 Page 4 of 5
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4. AD-Converter Values with inputs shorted

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 16047 16291
Channel Y 16164 15200
Channel Z 16419 16616

Input Offset Measurement

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input 10MQ
Average (uV) min. Offset (uV) | max. Offset (uV) S t():‘\;;atlon
Channel X -0.27 -1.21 0.66 0.34
Channel Y -1.11 -2.22 0.27 0.51
Channel Z -1.33 -2.34 -0.31 0.45
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25fA
7. Input Resistance
Zeroing (MOhm) Measuring (MOhm)
Channel X 0.2000 203.5
Channel Y 0.2000 203.3
Channel Z 0.2000 203.9
8. Low Battery Alarm Voltage (verified during pre test)
Typical values Alarm Level (VDC)
Supply (+ Vcc) +7.9
Supply (- Vec) 7.6
9. Power Consumption (verified during pre test)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vecc) +0.0 +6 +14
Supply (- Vec) —0.01 -8 =9
Certificate No: DAE4-778_Sep09 Page 5 of 5
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