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EX3DV4 SN:3677 September 23, 2009

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

Error [dB]

. .0
H-1.00--0.80 W-0.80--0.60 W-0.60--0.40 W-0.40--0.20 W-0.20-0.00

00.00-0.20 W0.20-040 B040-060 W060-0.80 MO0.80-1.00

Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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ANNEX E: D835V2 Dipole Calibration Certificate

Calibration Laboratory of Sohwelestischar Kallbrisrdlanat
Schmid & Partner Sarvice suisse ditalonnage

Englneering AlG Sarvizic svizzero di taralura
Zeughasusatrasse 43, 8004 Zurich, Switrariand Swiss Calibration Service
Accredited by tha Swits Accreditation Service (SAS) Accraditation Mo.: SCS 108

The Swiss Accreditation Sarvice is ona of the signatories to the EA
Multilateral Agreamant for the recognition of calibration certificates

This saibralion camfeste documants the racesbifty to nationsl standards, which realize 2 physical uwnits of measuremenis (31,
The messuraments and the uncerainties with conFdence probability e given on the foliowing pages and are part of the conificate

Al calibratians have been condudted (n the dosed labaratony facility: envirenmant (empersiure (22 2 3)°C and humigiey = 70%,

Calibeation Equipment used (METE critical for calibration)

Primary Standords D# Cail Diadn (Cerifcale Na.) Senled Culibration
Power matar EPM-S2248 GBIT4E0TI8 08-Oct-08 (o, 217-00883) Crot-05
Power sengor HP B4S1A LesaT2eaTe3 08-0ci-08 (No. 217-00883) 008

| Aeterence 20 dB Afenuatar SN; 5088 (20g) O Jud-0B (Mo 29 0080 dutgp

| Typo-H mismalch combination SN 50472/ 08327 - Juk08 (Mo 217-00887) Jud0x
Raferenta Probe ESI0NE SN; 3028 F8-Apr-08 (No. ES3-3005_Aprid) Apr0g
DAES SM: 601 14-Mar-08 (Mo, DAE4-601_MarDd) Mar{%
Secondary Standands (=1 Chack Date (n houss) Schesuled Chock
Pawes sanaor HP B4814 MY408ENT 18-0ed-02 (in heugs check GedT) In howse chick: Oc-09
RF generator R&E SMT-06 100005 4-Aug-59 (in house check 00T} In Feese chesk: Dox09
Metwork Analyzer 4 8753E USSTIR0585 S4208  18-Oct-11 (in heuas chack Oct08) Ir onsse eheck; Oct09

Calibrated by:

Approved by

This cabbration ceriifieate shall nol be reproduced axcip! in ful withouf wimien appraval of the borstoy.

Cartificate Mo: DEISV2-4d031_JanDd Page 1 of @
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Calibration Labnratnry of cﬁwﬂ"}g g Schwaizerischar Kalbriardianst
Schmid & Partner ek G Servica suisse détalomnage
Engineering AG -y . Sarvizio svizzera di tarstura
Zoughausstrasse 43, 3004 Zurich, Switzeriand ?"ﬁ‘ S swiss Calibration Service
Accredited by the Swiss Accreditation Servica [SAS) Accraditation No,: SCS 108

The Swiss Accraditation Service ie one of the signatories to the EA
Multilataral Agreemant for the recegnition of calibration certificates

Glossary:

TSL

ConvF

NAA,

tissue simulating liguid
sensitivity in TSL / NORM x,y,z
not applicable or not measured

Calibration Is Performed According to the Following Standards:

a)

b}

€)

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

|EC 62200-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in cloge proximity to the ear (frequency range of 300 MHz to 3 GHz)", February
2005

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

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end of
the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

Feed Point Impedance and Refurn Loss: These parameters are rmeasured with the dipole

positicned 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 [ow reflected

power. Mo uncertainty reguired.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point. No
uncertainty required.

SAR measured: SAR measured at the stated antenna input power,

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

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

Cerfificate No: DEIEVZ-40031_Jan02 Page 2 of &
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Measurement Conditions

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

DASY Version DASYS V5D
Extrapolation Advanced Extrepolation
Phantom Modular Flat Phantorm V4.9
Distance Dipole Center - TSL 15 mm with Spacar
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency B35 MHz £ 1 'III!-HZ
Head TSL parameters
The following parameders and calcuiations were appliad.
Temperatura Permittivity Conductivity
Mominal Head TSL parameters xo'c 415 0.90 mhafm
Measured Head TSL parameters (220202)°C | #13%6% | 0.91 mhoim 6%
_Ii-___a:l T5L temperature durirg test (224 £0.2)°C — wsa
SAR result with Head TSL
SAR averaged over 1 em* {1 g) of Head T5L Cendition
SAR measuned 280 mWW input power 244 miWig il
SAR normallzed nomalized fo 1W aTeEmW/g

SAR for nominzl Head TSL paramedters '

nommalized fo 1%

9.68 mW /[ g £17.0 % (k=2}

SAR averaged over 10 cm” {10 g} of Head TSL condition |
SAR measured 250 MY input power ’ 1.61 mW /g
SAR normalized normalized 1o 1W G644 mW /g

SAR for nominal Head TSL paramedters '

nomalized 1o W

6.40 MW g £ 16.5 % (k=2)

! Carrection to nominal TSL parameters according to d), chaplar “SAR Sensitivities”

Cerbificale Mo DBISV2-4d021_Jan0S

Pagedof 8




TA Technology (Shanghai) Co., Ltd.

Test Report
Report No.: RZA2009-1707 Page 1150f 139

Body TSL parameters
The following paramaters and calculations were appliiad,
Temperature Parmittivity Conductivity
Mominal Body TSL parameters 220°C 552 (87 mhodmm
Measured Body TSL parameters (22.0+£02)°C 53546 % 1.00 mhaoim £ 6 %
Body T5L temperature during test (22.0+02)°C — —_—
SAR result with Body TSL
SAR averaged over 1 cm’ {1 g) of Body TSL Condition
SAR measured 250 mWW input power Z54amW i g
SAR normalized normalized to 1%/ 10.2mWig
SAR for nominal Body TSL parameters * normalized ta 1W 8.86 mW /g £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition _
| SAR measured 250 mW input power 167 mW i g
| BAR nomalized normalized to 1W 6.68 mW | g
| SAR far nominal Body TSL parameters * narmalized to 1W 8.54 MW/ g £ 18.5 % (k=2)

* mamection to nominal TSL parameters accarding fo d), chapter "SAR Sensliivities”

Cerlificate Mo DAISYZ-40031 _Jan(d Page 4 of 0
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Appendix

Antenna Parameters with Head TSL

Impedance, transfomed to feed point 5324001400
Returm Loss - 28.5dB

Antenna Parameters with Body TSL

Impedance, transformead o feed point 48562 4.4 |03
Raturn Loss - 26.5dB

General Antenna Parameters and Design

Elecirical Delay {one direction} | 1,381 ns

Aftar baryg term use with 100W radiated power, only a slight warming af tha dipele near the feedpoint can be measured.

The dipole Is made of standard semirgid coaxial cable. The center conductor of the feeding Ene i directly connected to the
second arm af the dipole. The antesna |s therefors shori-circuited for DC-signals.

Mo excessive force must be applied to the dipole amms, because they might bend or the seidened conneactions naar e
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG |
Manufactured on December 17, 2004 F

Certificats No: DB25Y2-4d031_Jan0g Page 5 0f g
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DASYS5 Validation Report for Head TSL
Date Time: 22002008 16:51:02

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V - 5N:4d031

Communication Systemn: CW-83 35, Frequency: §33 MHz; Duty Cyele: 1:1

Medium: HSL 900 MHz

Mediom parameters used: f= 835 MHz; o = (.91 mho/m; &, =41.4; p= 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEETEC)

DASYS Configuration:
s Probe: ES3DVE - SM3025; ComF(5.97, 5.97, 5.97); Calibrated: 28,04, 2008
&  Sensor-Surface: 3.d4mm {Mechanical Surface Detection)
s Electronics: DAE4 Sn601; Calibrated: 14.03.2008
»  Phantom: Flat Phantom 4,%0; Type: QDM00P49AA; Serial: 1001

o Measwrement SW: DASYS, V5.0 Build 120; SEMCAD X Version 13.4 Build 45

Pin=250mW; dip=15mm; dist=3.4mm/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 56.3 Vim; Power Dnft = 0.024 dB

Peak SAR {extrapolated) = 3.59 Wikg

SAR(1 g) = 2.44 mW/g; SAR(10 g) = 1.61 mWig

Maximum value of SAR {(measured) =2.75 mW/g

-15

0 dB =2 75mWig

Cerlificate Mo: DAISY2-4d021_Jan02 Page 6 of 8
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impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Bedy TSL
Date/Time: 22,01 2000 15:47:21

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DB35V2; Serial: DE3SV2 - SN:4d031

Communication System: CW; Frequency: 835 MHz, Duty Cycle: 1:1

Medium: MSLOOD

Medium parameters used: f= 835 MHz; o= | mho/m; g, = 53.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/TEC)

DASYS Configuration:
s Probe ESIDVE - SN3025; ConvF(5.9, 5.9, 5.9 Calibrated: 28.04.2008
¢ Sensor-Surface: 3.4mem (Mechanseal Surface Dietection)
o Electronics: DAE4 Sn01; Calibrated: 14.03.2008
o Phantom: Flat Phantom 4.91; Type: QDOMPA0AA; Serfal: 1001

e Measurement SW: DASYS, V5.0 Build 120; SEMCAD X Version 13.4 Build 45

Pin = 250mW, d = 15mm/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=3mm,
de=5%mm

Reference Value = 53.9 V/m; Power Drift = -0.00495 dB

Peak SAR (extrapolated) = 3.68 W/kg

SAR(1 g) = 2.54 mW/g; SAR(10 g) = 167 mW/g

Maximum value of SAR {measured) = 2.85 mWig

0dB=285mWipg

Cartificate No: DB35V2-44031_Jan0s Page 8 of 0
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Impedance Measurement Plot for Body TSL
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ANNEX F: D1900V2 Dipole Calibration Certificate

Calibration Laboratory of AV,

Schmid & Partner S N
A = suissn d@taicnnage
Engineering AG Servizio svizero di tarstura
Zaughausstrasse 43, B004 Zurich, Swittarland G (v Swiss Calibeation Servics
Accradited by the Swiss Accreditation Service (SAS) Accroditation Mo.: SCS 108

The Swiss Accraditation Service ks one of the signalaries 1o the EA
Multilateral Agreement for the recognition of calibration cenificates

Chent A : : | G BT RO SN nsd

[CALIBR#TIGH CEH‘TIFFG#TE R R g :
o —

| Ot D1900V2 - SN: 54018 :

i

| Casmeanion proceduneis) ﬂkCAL-ﬂﬁ VI

| Caltration dats: June 28, 2009 - -

| Condition of he cakteatea hem  In Tolefance.

Théa calibration certificate documends e traceability b national stendards, which realize the physical wits of measuraments (S
The measurements and 1he inosaibes with confdance probatéity ane ghven on e fallkvwing pages aod are part of the certfieate.

| A calbrations have been conduciod B o cosad labaratony faclity. envionmant sermporalune (22 & 3)°C and burmidity < T0%, |

| Caibewtion Equepman used (MATE oftieal far calbratien)

| Primery Standards |ip# - Cal Dute {Cabbvabed by, Corficate Mo} Schadular Cafbration
| Power meter EPM-1428, GEITHR0TH 08-0Oct-08 [N 217-00883) Q03
Power sansor HA BAEYA US3TI9ITAS 08-0c-08 (Mo, 217-00858) Cet-C
Reforarce 20 d8 AHsiuslar { Sk 5086 (20g) A1-Mge 09 (Mo, 217-01025) Mar-10
Type-H mismatch combination | GM S04T.2 7 0B327  21-Mas08 (No. 217-01029) Mar-10
Reforance Proba E530V2 { &n: 202e 30-Aer-06 (Mo, E53.3028_Aprb) Apr-40
DAEY |SH B0 07 lar08 {No, DAES-G01_Mamg) Mae-10
| Secondary Standaris lios Caeck Date {in house) Schadules Check
Eower sensar HP B2014 2102317 16-0et-02 {in howse check Oot-07) I heuse chack: Go-58
RF generador RAS SMT-06 100035 A-Rug-23 {in howse check Oct-07} In housa chack: Oot08
Network Ansyzer HF BTS3E | LISIT300585 54206 18-Oct-01 (n howse check Oct-08) Ir heuiza check! Qo3
i Hame Function Signauire
| Cottrated by: Jolon Kaslrad Laborabory Tachaican -
; . e S i

PR e Katia Pokavic Technical Manager .' ;é,.-/é'/ /{3,_

Iz=und! Jure 29, 2003

{ EI'I].;.’IlIh"I!\:In M_ﬁfl\‘.'a‘!_ ﬂw b_i-_ I‘vdu:nd I'II:I!.QIM |I'| Fdll Htﬁ:'ﬂ 'AFIH‘" annm-..'al af the llm‘hlm

e e —— e —_

Carificate No: D1800V2-3d00E_Jund3 Page Tof 9
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughaussirasse 43, B304 Zusich, Switzeriand

5 Sohwaizerischer Kalibrisrdie nst

c Barvice sulsse d'atalannage
Sarvizio svizzero & taratura

S Swiss Calibration Survice

Ancratited by e Swigs Accrecttalon Service (SAS) accraditation Na.: SCS 108
The Swiss Accredifation Service i ons of the signatorias to the EA
Mulilateral Agresment for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x.y.z
MIA 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 Technigues”, December 2003

b} CENELEC EN 50361, "Basic standard for the measurement of Specific Absorption Rate
related to human exposure to electromagnetic fields from mobile phones (300 MHz - 3 GHz),
July 2001

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
"Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic: Fields: Additional Information for Evaluating Compliance of Mobile and
Partable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement G (Edition 01-01) to Bulletin 85

Additional Decumentation:
d} DASY4/5 System Handbook

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

« Antenna Parameters with TSL: The dipale is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms criented
parallal ta the body axis.

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

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point. No
uncertainty reguired,

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

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

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

Cerificate Moz 01900254078 Junlk Page 2 of 9
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Measurement Conditions
DASY sysiem o_q}qﬁgmaﬁnn. as far as nat given on page 1.

DASY Version DASYS V5.0
Extrapolation Advanced Extrapolation L
Phantom WMadular Flat Phantom VB0
Distance Dipole Centar - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mim
Freguency 1800 MHz + 1 MHz |
Head TSL parameters
The following parameters 2nd calculstions were applied. _
Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 40.4 1.40 mhoim
Measured Head T5L parameters (220202)'C MOLE%H 1.42 mhofm + & %
__Hzad TSL temperature during test [(2z040.2)*C 1 - e
SAR result with Head TSL
SAR averaged over 1 cm® (1 g} of Head TSL condilion
SAR measured 250 mW input powsar 103mW/ig 1
SAR rarmalized normalized to 19 41.2mW/g
SAR for noming! Head TSL parameters ' narmalized ba 1W | 41.1 mW [ g £ 17.0 % (k=2
| SAR averaged over 10 cm” (10 g) of Head TSL Condition
SAR measured 250 mW inpul power 530 mW/ig
SAR normakized narmalized to 1W 21.5mWig

SAR for nomina Haad TSL parameters |

normalized to 1W

21.5mW i g ¢ 16.5 % (k=2)

! Camaction o nominal TSL paramelers actording to d), chapter "SAR Sansithities”

Gertificate Mo: 1900V2-5d018_JurdE

Page 3 of 9
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Body TSL parameters
The following parameters and calculations were applied
Temperature Parmittivity Conductivity
Mominal Body TSL parameters 220G 53.3 4,52 mhgim
Measured Body TSL parameters (220+0.2)°C 5308+6 % 1,55 mhoim £ & %5
Body T5L temperature during lest (21.2+£02)°C — —
SAR result with Body TSL
! SAR averaged over 1 em® {1 g) of Body TSL Candition
| SAR measured 250 mivy Input power i0.5mw g
SAR rarmalized noemakized 1o 1W 420mWig

SAR for nominal Body TSL parameters

normalized 1o 1W

41.7 mW g £ 17.0 % (k=2)

SAR averaged over 10 cm® {10 g) of Body TSL condition
SAR measurad 250 mW input powar 552mWig ]
SR normalized narmalized tao 1W 221mWig

SAR far nominal Body TSL parametars *

normalized to 1W

22,0 mW | g £ 16.5 % (k=2)

# morrection ta nomingl TSL parameaters according o d), chapte

r “SAR Sensitivities”

25,

Certificate Mo D1900V2-5001&_Jun08
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Appendix

Antenna Parameters with Head TSL
Impedarse, ransformed Lo feed paint 51.80+2.7 K
Return Loss i - 29,948

Antenna Parameters with Body TSL

L Irmpedance, fransformed bo feed point 4550+ 430
| Fefurn Loss -249dB

General Antenna Parameters and Design

Electrical Delay {one dirsction) 1.185 ns

Aftar long term use with 100W radiated power, only @ slight warming of the dipole near the feedpaint can be measurad,

The dipole is made of standard semirgid cosxia cable. The cantar canductor of the feeding ling is directly connected to the
second arm af the dipale. The antenna is therefore shor-circuiled for DC-signals.

Mo excassive farce must be applied 1o the dipols arms, because thay might bend or the soldared connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufaciurad an June (4, 2002

Certificate No, D1800V2-33018_Junie Page Sof 8
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DASYS5 Validation Report for Head TSL

Date/Time: 26,06, 2009 [3:05:15
Test Lahoratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:Sd018

Communication System: CW; Frequency: 1900 MHz; Duty Cycle: 1:]

Medium: HSL U11 BB

Medium parameters used: = 1900 MHz; o = 1.42 mho/m; &, = 41; p = 1000 kg/m’
Phantom section: Flat Section

Meazurement Standard: DASY S (IEEEMEC)

DASY S Configuration:
s Probe; ES3DVE - SNH25 ConvF(4.88, 4,88, 4 BE); Calibraed: 300022040
s Sensar-Surface: Imm (Mechanical Surface Detection)
«  Electronics: DAR4 Sna0i; Calibrated: 07.03.2008
«  Phantom: Flat Phantom 5.0 (front); Type: ODMOPS0A A3 Serial: 1001

«  Measurement SW: DASYS, V50 Build 120; SEMCAD X Version 134 Build 45

Pin = 250 mW; dip = 10 mm/Zoom Scan (dist=3.0 mm, probe Odeg) (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=3mm

Reference Value = 97.6 Vim; Power Drift=0.030 dB

Peak SAR {extrapolated) = 18.7 Wikg

SAR(1 g) = 10.3 mW/g; SAR(10 g) = 5.38 mW/g

Maximum value of SAR {(measured) = 12.6 mWig

dB

-16 Lﬁ

DB = 12amWig

Certificate No: D1900Y2-54018_Junds Page Bofg




TA Technology (Shanghai) Co., Ltd.
Test Report
Page 1270f 139

Report No.: RZA2009-1707

Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Drate/Time; 26.06.2009 14:30:50

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D190V - SN:5d018

Communication System: CW; Frequency: 1900 MHz; Duty Cycle: 1:1

Medium: MSL U180 BB

Medium parameters used: f= 1900 MHz; o= 1.55 mho/m; £ = 54; p = 1000 kp/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEETEC)

DASYS Configuration:
o Probe ESIIV2 - SN3025: ConvE(d 46, 4,496, 4,46 Calibrated: 30.09, 2008
s Sensor-Surface: 3mon (Mechanical Surface Detection]
o Elecironics: DAES Sn601; Calibeated: 07.03, 2008
s Phantorn: Flat Phantom 5.0 (hack ; Type: QDOO0PS0AA; Serial: 1002

e Measurement SW: DASYS, V.0 Build 120; SEMCAD X Wersion 13.4 Build 45

Pin = 250 mW; dip = 10 mm/Zoom Scan (dist=3.0mm, probe Odeg) (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=5mm, dz=5mm

Reference Value = 9358 Vim; Power Drift = 0.043 dB

Peak SAR (extrapolated) = 18.9 Wkg

SAR(] g) = 10.5 mW/g; SAR(10 g) = 5.52 mW/g

Maximum value of SAR (measured) = 13.3 mWig

0dB = 133mW/
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Impedance Measurement Plot for Body TSL
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ANNEX G: DAE4 Calibration Certificate
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Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilaterat Agreement for tha racognitian of calibration certificates

Client Auden

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

Accreditation Na.: SCS 108

Certificate No: DAE4-905_Jun09

CALIBRATION CERTIFICATE

Object

Calibration procedure(s)

Calibration date:

Condition of the caiibrated item

DAE4 - SD 000 D04 BK - SN: 805

QA CAL-06.v12

Calibration procedure for the data acquisition electronics (DAE)

June 24, 2009

tn Tolerance

This calibration sertificate documenits the traceability to national standards, which realiza the physical units of measurements (S1).
The measurements and the uncertainties with confidence probability are given on the fcllowing pages and are part of the certificate.

All calibrations have been conducted in ihe closed laboratery faclity: eavironment temparature (22 £ 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date (Certificate No.) Scheduled Calibration
Fluke Process Calibrator Type 702 | SN: 6295803 30-Sap-08 (No: 7673) Sep-09

 Keithley Muitimeter Type 2001 SN: 0810278 30-Sep-08 (No: 7670) Sep-09

l Secondary Standards D # Check Date (in house) Scheduled Check

Calibrator Box V1.1

Calibrated by:

Approved by:

SE LIMS D06 AB 1004 05-Jun-09 (in house check)

Name Function
Andrea Guntli Teachnician
Fin Bomholt R&D Director

This calibration certificate shall not be reproduced except In full without written approval of the labaratary.

in house check: Jun-10

Issuec: June 24, 2009

Certificate No: DAE4-905_Jun0Q9
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S,

Calibration Laboratory of R

: SN
Schmid & Partner 3'!, \-_/Ei,
Engineering AG Tt
Zeughausstrasse 43, 8004 Zurich, Switzerland NS

J""h’nln\\‘w
Accredited by the Swiss Accreditalion Service (SAS)

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

Glossary

S Schwaizerischer Kalibrierdienst

Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accreditation No.: SCS 108

DAE

data acquisition electronics

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

coordinate system.

Methods Applied and Interpretation of Parameters
e 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 internal AD converter
corresponding to zero input voltage

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

Input Offset Current: Typical value for information; Maximum channel 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: DAE4-905_Jun09 Page 2 of 5
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DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: 1LSB = 8.1uV, fullrange = -100...+300 mV
Low Range: 1LSB = 61nV, fulrange = -1....... +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y z
High Range 404.217 £ 0.1% (k=2) | 404.768 £ 0.1% (k=2) 404.344 + 0.1% (k=2)
Low Range 3.96084 +0.7% (k=2) | 3.96162£0.7% (k=2) | 3.94181+0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system 224°x1° J

Certificate No: DAE4-905_Jun08 Page 3 of §
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Appendix
1. DC Voltage Linearity
High Range input (uV} Reading {pV) Error (%)
Channel X + Input 200000 199999.8 0.00
Channel X + Input 20000 20006.37 0.03
Channel X = Input 20000 -20001.53 0.01
Channel Y + Input 200000 200000.2 0.00
Channel Y + Input 20000 20007.65 0.04
Channel Y - Input 20000 -20004.14 0.02
Channel Z + Input 200000 199959.8 0.00
Channel Z + Input 20000 20004.62 0.02
Channel Z - input 20000 -20006.32 0.03
Low Range Input (uV) Reading (pV) Error (%)
Channel X + Input 2000 2000 0.00
Channel X + Input 200 200.19 0.09
Channel X - Input 200 -199.93 -0.03
Channel Y + Input 2000 1899.9 0.00
Channel Y + Input 200 199.73 -0.13
Channel Y - Input 200 -200.49 0.25
Channel Z + Input 2000 2000.1 0.00
Channel Z + Input 200 199,32 -0.34
Channel Z - Input 200 -201.09 0.55
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring {ime: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV} Average Reading {uV)
Channel X 200 8.73 8.55
- 200 -8.62 -840
Channel Y 200 8.12 8.42
-200 -9.55 9.70
Charnel Z 200 1.20 1.94
-200 -3.81 -3.78

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

Input Voltage (mV})

Channel X (uV)

Channel Y (pV)

Channel Z (uV)

Channel X 200 - 0.64 -0.52
Channel Y 200 0.59 - 3.21
Channel Z 200 -0.99 -1.28 -

Certificate No: DAE4-905_Jun09
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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 15874 16893
Channel Y 16121 14432
Channel Z 16378 17173

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

Input 10MQ
Average {pV) min. Offset (uV) | max. Offset (uV) Std. I(J:\\;;a“o"
Channel X 0.28 -0.63 1.52 0.30
Channel Y -0.58 -1.70 1.19 0.27
Channel Z -0.85 -2.59 0.78 0.43
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25fA
7. Input Resistance
Zeroing {MOhm) Measuring (MOhm)
Channel X 0.1999 200.7
Channel Y 0.1999 199.0
Channel Z 0.1999 199.7
8. Low Battery Alarm Voltage (verified during pre test)
Typical values Alarm Level (VDC)
Supply {+ Vcc) +7.9
Supply (- Vcc) -7.8

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 -8 -9
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