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Probe EX3DV4

SN:3677

Manufactured: September 9, 2008
Last calibrated: ~ November 7, 2008
Recalibrated: September 23, 2009

Calibrated for DASY Systems

(Note: non-compatible with DASY2 system!)
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EX3DV4 SN:3677 September 23, 2009

DASY - Parameters of Probe: EX3DV4 SN:3677

Sensitivity in Free Space” Diode Compression®
NormX 042 £101%  pVAV/MY DCP X 91 mV
NormY 0.47 £101%  pV/A(VIm) DCPY 92 mV
NormZ 040 £10.1%  pVAV/mY DCP Z 93 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page 8.

Boundary Effect

TSL 900 MHz Typical SAR gradient: § % per mm
Sensor Center to Phantom Surface Distance 20mm 3.0 mm
SAR, [%] Without Correction Algorithm 8.2 4.4
SAR, [%] With Correction Algorithm : 0.8 0.5

TSL 1750 MHz Typical SAR gradient: 10 % per mm
Sensor Center to Phantom Surface Distance 20mm 3.0 mm
SAR, [%] Without Correction Algorithm 7.5 39
SAR, [%] With Correction Algorithm 0.8 0.4

Sensor Offset

Probe Tip to Sensor Center | 1.0 mm

corresponds to a coverage probability of approximately 95%.

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

* The uncertainties of NormX,Y.Z do not affect the EZ-field uncertainty inside TSL (see Page 8).

& Numerical linearization parameter: uncertainty not required.
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EX3DV4 SN:3677 September 23, 2009

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: + 6.3% (k=2)
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Uncertainty of Axial Isotropy Assessment: + 0.5% (k=2)
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Dynamic Range f(SARcaq)
(Waveguide R22, f = 1800 MHz)
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Uncertainty of Linearity Assessment: t 0.6% (k=2)
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Conversion Factor Assessment

f =900 MHz, WGLS R9 (head)

z[mm]

‘ —&—Analytical —0—Measurements

SAR[mW/cm®] I W

= 1750 MHz, WGLS R22 (head) |
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- —@— Analytical —0— Measurements ‘

f[MHz] Validity [MHz]® TSL  Permittivity Conductivity  Alpha Depth  ConvF Uncertainty

835 + 507+ 100 Head 415+5% 0.90+5% 0.68 0.64 9.20 1 11.0% (k=2)
900 +50/+ 100 Head 41.5:5% 097 5% 071 0862 8.91 +11.0% (k=2)
1750  +50/+£100 Head 40.1+5% 137+5% 068 082 8.04 +11.0% (k=2)
1950  +£50/% 100 Head 40.0+5% 1.40%5% 0.70 060 7.53 +11.0% (k=2)
450 +50/+ 100 Body 56_.7 +5% 0.94+5% 0.32 0.49 10.43 +13.3% (k=2)
835 +50/+100 Body 552+5% 0.97+5% 054 073 9.11 £ 11.0% (k=2)
900 £50/£100 Body 550+5% 1.05+5% 0683 071 8.89 *11.0% (k=2)
1750  £50/+100 Body 534 +5% 1.49 £ 5% 055 074 770 £11.0% (k=2)
1950  +50/£100 Body 533%5% 1.52+5% 0.30 1.01 7.62 +11.0% (k=2)
2450 £50/+100 Body 52.7+5% 1.95+5% 056 0.88 7.28 £ 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 callbration fraquency and the uncertainty for the indicated frequency band.

Certificate No: EX3-3677_Sep09
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Deviation from Isotropy in HSL
Error (¢, 9), f = 900 MHz
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Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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ANNEX E: D835V2 Dipole Calibration Certificate

Calibration Laboratory of

Schweizerischer Kalibrisrdlanst

Schmid & Partner Sarvice suisse d'éalonnage
Engineering AG Servizio svizzero di taratura

Zeughausstrasss 43, B004 Zurich, Switzeriand Bwiss Calibration Sanvico

Accrodited by the Swise Accreditation Service (SAS) Accraditation No: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agrasmaent for the recopnition of calibration cartificates

Calibration procadurels)

Calibration date:

Canditian of the callyated Ham

This calibration certificate cocuments the traceability b natioral standards. which nealize the physical units of measurements {51}
The measunements and the uncertsinlies with confidance probability are given on e falawing pages and are part of the certificate.

AB calitrations have baen conducted in fhe dosad lebaraiory faciity: enviranment lemperabuns (22 & 3)°C and homidity < T0%.

Calbeation Equipmert used (MATE crtical for cabbration)

Primary Standards D # Cal Date (Cerlifcate No.| Schaeduded Calibraian
| Power mater EPM-4425 GRIT4EOTOM C8-Oct-08 (Mo, 217-(088E) D08
:»I Pewer sensor HF BAG1A LISAT2R2TaY 080108 (Mo, 217-00663) Oed-08
Refarence 20 4B Atonualor SN: 5086 (20g) £1-Ju-08 {No. 21700064} Jul-0
Typis-4 mismatch sombination Sk S04T.2 106327 O1-JukD8 (Moo 217-0086T) Jul-0a
Feferance Prabe ES30V2 SN: 3025 28-ppr08 (Mo, EE3-3026_Apr(E) Apr-Ur
DAE4 Sh:- 61 14-Mar-08 (MNa. DAZ4-601_Mar0d) M09
Secondary Standards o # Check Dade {in house) Schedided Check
Powar sansor HP BABTA MY41082317 18-0ot02 (in house dheck Oc-07) I house check: Oct-08
RF generator R&S SMT-006 00005 A-fug-39 in hause check Qct-0T) In house chack: Oot-0%
Metwork Analyzer HFP 8T53E US37I00585 54206 18-0ct-01 {in hause sheck Det-08) In house check: Oc-08

Calibrated by:

Approvad by

lssued: January 27, 2008

This cakbralion cenfficate shall not be raproduced exceptl in full without wiittan aparoval of the labaratery.

Cartificate Mo: DE3SV2-49031_Jan09 Page 1 of §
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Calibration Laboratory of

r § Schweizerischer Kalibrierdienst
Schmid & Partner ¢ Servica suisse diétalonnage
Engineering AG Sarvizio svizzero di ratura
Zeughausstrassa 43, 8004 Zurich, Switzerland S Swiss Calibration Service
Acoradited by tha Swiss Accraditation Service [SAS) Accraditation No.: SCS 108

The Swiss Accreditation Sarvice is one of the signatories to the EA
Multilateral Agreemant for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF gsansitivity in TSL f NORM x.y,Z
MFA nat applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 622081, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear {frequency range of 300 MHz to 3 GHz)", February
2005

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
"Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mabile 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.

« Antenina 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 Loss: These parameters are measured with the dipole

positioned under the liquid filled phantam. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retumn Loss ensures low reflected

power. No uncertainty required.

« Electrical Defay: One-way delay between the SMA connector and the antenna feed point. No
uncertainly required.

s  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.

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

Cartificate No: DE3ASV2-44031_Jan09 Page 2 of &



TA Technology (Shanghai) Co., Ltd.

Test Report
Report No.: RZA2010-0025FCC Page 1600f 184
Measurement Conditions
DASY sysiem configuration, as far as nol given on page 1.
DASY Verslon DASYS V5.0
-E;wapalaﬁnn Advanced Extrapolation . g
Phantom ' Mogular Flat Phantom V4.9
Distance Dipole Center - TSL 15 mim with Spacer
Zoom Scan Resolution i, dy, dz =5mm
Frequency 835 MHz £ 1 MHz
Head TSL parameters
The folowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 2Z0C 41.5 0.90 mhoim
Measured Head TSL parametars {22.0+0.2}°C 41526 % 0.91 mho/m £ 6 %
Head T5L temperature during test {224 £02)°C — -
SAR result with Head T5L
SAR averaged over 1 cm® (1 g) of Head TSL Condiion
SAR maasured 250 mW inpul power 244 mwW i g
SAR nomalizad nomnalized to 1W BTG MW/ g
SAR for nominal Head TSL parameters ' normalized o 1W 9.68 mW /g 2 17.0 % (k=2)
SAR averaged over 10 cm® {10 g} of Head TSL eandition
SAR measured 250 mW input power 1.6 mW /g
SAR normalized nomalized o 1W B.da miW /g
| SAR for nominal Head TSL parameters nommalized to 1W A0 MWIgt165% (k2) |

1 Comrection to nominal TSL parameters according to d), chapter “3AR Sensitivities™

Certificate No: DB3GYZ-4d031_Jan{d Page 3of &
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Body TSL paramaters

The following parameiers and calculations were applied.

Temperaturs Parmittivity Conductivity

Mominal Body TSL parameters 2z20°C 55.2 0.97 mhafm
Measured Body TSL parameters (22.0202)°C 53.5+8% 1.00 mhadm £ B 3%
Body TSL temperature during test (220+0.2)°C e —_

SAR result with Body TSL
SAR averaged over 1 cm® (1 gj of Body TSL Caondition
2AR measurad 250 mW input pawer _2.54 mw i g
SAR nomalized normalized to 1W 102 mW /g

LSAR for nominal Body TSL parameters *

normalized 1o W

8.86 mW | g £ 17.0 % (k=2)

SAR asveraged over 10 em’ (10 g) of Body TSL candition
SAR measured 250 mW input power 167 mWig
SAR nomalized pomalized to 1W 668 mW /g

SAR for nominal Body TSL parameters *

nommalized to 1W

6.54 mW/ g £ 16.5 % (k=2)

? Correction to nominal TSL parameters according fo d), chapter "SAR Sensitivilies”

Coertificate Moc DBISVE-4d031_Jandd
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 532 (214 |(2
Retum Loss -29.5dB

Antenna Parameters with Body TSL

Impadance, transformed to feed paint 48.5 (3 <44 [
Retum Loss -28.54d8

General Antenna Parameters and Dasign

Electrical Delay {one direclion} [ 1.381 ns

After lang term use with 100W radialed power, only a slight warming of the dipole near the feedpoint can ba measurad,

The dipole is made of standard semirigid coaxial cable. The canter conductor of the feeding line is directy connected to the
sacond arm of the dipole. The antenna is therefore shar-circuited for DC-signals

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

Additional EUT Data

Manulactured by SPEAG

i

Manufactured on Decamber 17, 2004

Codificate No; DEESV2-40031_Jan0% FPage 5of8
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DASYS Validation Report for Head TSL
Date/Tirme: 22.01.2009 16:51:02

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D335V - EN:4d031

Communication Systern: CW-8335; Frequency: 835 MHz; Duty Cycle: 1:1

Medium: HSL 900 MHz

Medium parameters used: f =835 MHz; o = 0.91 mho/m; ¢, = 41.4; p = 1000 kg/m’
Phantom section; Flat Section

Measurement Standard: DASY S (IEEE/EC)

DASY S Configuration:
s Probe: ES3DV2 - SNI025: ConvE(5.97, .97, 5.97); Calibrated: 28.04.2008
#  Sensor-Surface: 3.4men (Mechanical Surface Detection)
*  Electronics: DAFS Sn601; Calibrated: 14.03.2008
s Phantom: Flal Phantom 4.9L; Type: QDOO0P4SAA; Serial: 1001

»  Measurement SW: DASYS, V5.0 Build 120; SEMCAD X Vernon 13.4 Build 45

Pin=250mW; dip=15mm; dist=3.4mm/Zoom Scan (7x7x7)/Cube {}: Measurement grid: dx=5mm,
dy=3mm, dz=5mm

Reference Value = 56.3 Vim; Power Drift = 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 mWig

-15

OdB = 2.75mWig

Certificate Mo: DEAEV2-4d031 _Jan0s Page Gof 9
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impedance Measurament Plot for Head TSL
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DASYS 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: DE35VI - SN:4dD31

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

Medium: MSLOOD

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

Measurement Standard: DASY S {IEEE/IEC)

DASYS Configuration:
s Probe: ESIDVE - SNI0ZS; ConvF(5.9, 5.9, 5.9); Calibrated: 28.04. 2008
¢ Sensor-Surface: 3.4mem (Mechanical Surface Dietection)
s Electronics: DAE4 Sné01; Calibrated: 14.03.2008
o PFhantom: Flat Phantom 4.90; Type: QDOMP40AA; Serfal: 1001

o Measurement SW: DASYS, V5.0 Buikd 120; SEMCAD X Version 13.4 Build 43

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

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

Peak SAR (extrapolated) = 3.68 Wikg

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

Maximum value of SAR (measured) = 2.85 mW/g

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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Calibration Laboratory of

Schmid & Partner
Enginaering AG

Zeughpussirasse 43, 5004 Zurich, Switzertand

Ascredited by the Swiss Accrediiation Service (5AG)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recegnitien of calibration certificates

Chient

ANNEX F: D1900V2 Dipole Calibration Certificate

Acoraditation No.:

w o w

gHISg
AL

Schweizarischer Kalibriordienst
Sgrvice suisse d'#alonnage
Servizio svizzero di taratura
Swiss Calibration Service

SCS 108

Saéniute M THOMIVE S Mt

[CALIBRATION CERTIFICATE

Otject

Caldbratlon procedunals)

Calibration dale:

Condition of tha calibratad item

| Primary Standards —
Power matar EFf-4428,

Powsr sansoe HP B481A
Fafarenca 20 dB Atlenuatar
Twpa-N mismatch combination
Reference Probe ES30VE
DAES

Secondary Standards

y Pawar sanser HF 84614

| RF generator RES SMT-06
| Mehwurk Analyrer HF BT53E

| Catibrated by

C1900M2 = SN:5d018-: T

m;ﬁL_-ﬂﬁ.ﬂ

June 26, 2000,

In Tolerance

Calibration Equipment usad (MATE critical tor calibration

This caliralicn cerificals decuments the tracaahblity to natianal standards, which realize Ihe physical units of measurements (511
The megswraments and the imcarzntes wih confidence probability are givan on iha following peges and are part of the cartificate,

Al calibeations have been conducted n the clsed laboratary faclity: enviranment temparaiure (22 & 31°C and humidity < 70%.

| US3T390585 54206

arne
Jarhon Kastrali

Kaga Pokovic

18-0c2-01 {in house chack Ocl08)

I housa check: Qct-09

Functicn Signalura
Lal ‘Technician y
bokaioey { <
el el :r e i 3
Technical Managaer

'/@é/f:;,

Issued: Jura 28, 2009

Cerificate Mo: D1900W2-5d038_JunDd

L= Cal Dale (Cekbrated by, Cemficate Ma.y Schagulat Calibraticn ,
| Grarasorod [8-Cocb-DE [Ner, 217-0089E) Oel-0g

USITEEETE] 08-0ct-08 (Mo, 21700808, Crol-C4

N: S0 (205} 31.Mar-08 (o, 217-01625) Mar-10

SN:SD47.Z /06527 31-Mee-08 [No. 21701025} Iar-10

SN 3028 10 Agr0d (M. ES3-025_Apid) Rar0

SN BD1 07-M2e-08 {No. DAE4-601_Marld) Mhar-10

[s ] Check Daie (in hausa] ___ Bcheduled Chack

WY£109E37 18-0ch02 {in houss check Col47) Ir hiuise check: Oct-09
100006 4-Aug-23 {in housa check Ool-07) I heuse chack: Jct-09
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Calibration Laboratory of

. =3 Schwelzerischer Kalibriardisnst
Schmid & Partner ¢ Service suisse datalannage
Engineering AG Servizio svizzero di taratura
Zeughaussirasse 43, 8004 Zurich. Switzeriand 5 Swiss Calibration Service
Aeeredited by the Swiss Accreditalion Sarvics (SAS) Accraditation No.; SCS 108

The Swiss Accreditation Service is cne of the signaterles to the EA
Muttilatoral Agreement for the recegnition of calibration certificates

Glossary:

TSL tissue simulating liguid

ConvF sensitivity in TSL/NORM x.y.z
MiA, nat applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) CENELEC EM 50361, “Basic standard for the measurement of Specific Absorption Rate
related to human exposure to electromagnetic fields from mabile phanes (300 MHz - 3 GHz),
July 2001

c) Federal Communications Commission Office of Engineering & Technology (FCC OET},
“Evaluating Compliance with FCC Guidelines for Human Exposure 10 Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mokile and
Portable Davices with FCC Limits for Human Exposure to Radiofrequency Emissiens”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

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

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

« Feed Point impedance and Relurn Loss: These parameters are measurad with the dipole
nositioned under the liquid filled phantom. The impedance stated is fransformed from the
measurement at the SMA connector to the feed point. The Retumn Loss ensures low
reflectad power. No uncertainty required.

s Clectrical Delay: One-way delay between the SMA connectar and the antenna feed point. No
uncertainiy required.

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

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

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

Certificate Moz D1200V2-5d018_Junid Page 2 of @
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Measurement Conditions
DaSY system configeration. as far a5 nol given on page 1.

DASY Verslon DASYS WE.O
Extrapolation i Advanced Extrapolation

Phantom Wndular Flal Fhamlom 5.0

Distance Dipole Centar - TSL 10 with Spacer
Zoom Scan Resolution dx, dy, dz =5mm

Frequency 1800 MHz £ 1 MHz

Head TSL parameters
The follewing parameters and caloulations were applied,
I

Termperature Parmittivity Conductivity
Mominal Head T5L parametars 22.0°C 40,0 1.40 mbwdirn
Measured Head TSL paramelers (22.0%0.2}°C A10tE % 1.42 mha'm & 6 3%
Head TSL temperatura during test (220£0.2)"C | - v
SAR result with Head TSL

SAR averaged over 1 cm® {1 g} of Head TSL condition
SAR measurad 250 mW input powes 10.3mWig
SAR normalized narmalizad 1o 1W 41.2mWig
SAR far nominal Head TSL parameters | narmalized o 1% | 41.1 mW i g £ 17.0 % (k=2}
SAR averaged over 10 om® (10 g) of Head TSL Conditicn
SAR measurad 250 miY input power 538 mWig

| SAR nomaiized normalized to 1TW | Z1.5mWig

- - —

| SAR for nominal Head TSL parameters | normalized o 1W | 1.5 mW 1 g £ 16.5 % (k=2)

' Camection o neminal TSL parameters accandirg to d), chaplar "SAR Sensiliviles”

Certificate Mo D1B00W2-5d018_Jupila Page 3 of &
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Body TSL parameters

The following parameters and caloulations were applied.

! Temperatura Permmittivity Conductivity
Nominal Body TSL parameters 220 534 1.52 mhaim
Measured Body TSL parameters {220 +£0.2)°'C 539+6% 1.58 mhaim £ 6 %
Bady TSL temperature during test (21.2 +0.2)°C B -

SAR result with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL Conditian
SAR measured 250 mW input power 105mWiq
S4R nomalized normalized ta 1W 420mWig

IE“.R far nominal Bady TSL parametars * normalizad ta 1W 41.7 mW /g £ 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Body TSL condtion
SAR measurad 250 mW input power G52 mW g
SAR narmalized nommalized o 14 221mWig
SAR for nominal Bady TSL parameters * normalized to 1W 220 mW /g £ 16.5 % (k=2)

Cartificale Mo: 01S00V2-54018_Junid Page 4 of 9
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Appendix

Antenna Parameters with Head T5L
! Impedarce, transformed to feed paint BIEO+2T0
[I Raturn Loss - 79.9 dB

Antenna Parameters with Body TSL

Impedancs, transfermed to feed point 4BE D +4.3H]
-24.9d8

Relurn Loss

General Antenna Parameters and Design

| Etectical Delay (one direction) [ 1,195 ns
L 1

adier long ferm use with 100W radiated power, only a slight warming of the dipole near the feedpaint can be measured,

The dipole is made of standard semirigsd coaxial cable, The centers canductar of the feeding line |s directly connacted o the
secand arm of the dipale, The antenna is therefore shoet-circuited for DC-signals.

Mo excessive faree must be apolied to the dipals arms, because thiy might band o the soldered connactions near the
feadpaint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufaciurad an June 04, 2002
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DASYS Validation Report for Head TSL
Date/Tirme: 26.06,2009 13:05.13
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d018
Comprurication System: CW; Frequency: 1900 MHz; Duty Cycle: 1:1
Medium: HSL Ul1 BB
Medium parameters used: f= 1900 MHz; o = 1.42 mho/m; g, = 41; p = 1000 kg'm’

Phantom section: Flat Section
Mezsurement Standard: DASY S (IEEE/EC)

DASYS Configuration:
s Probe: ES3DWD - SN3023; ConnF{4.88, 488, 4.88); Calibrated: 30.04.200%
*  Sensor-Surface: Jmm {Mechanical Surface Detection)
+  Electronics: DAES Sn601; Caltbrated: 07,03.2009
e+ Dhantom: Flal Phamtaen 5.0 (front); Type: ORO00PS0AA; Serial: 1001

«  Messurernent $W: DASYS, V3.0 Build 120; SEMCAD X Version 13.4 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=5mm

Reference Value = 97.6 Vim: Power Drift = 0.030 dB

Peak SAR (extrapolated) = [8.7 Wikg

SAR(L @) = 10.3 mW/g; SAR(10 g) = 538 mW/g

paximum value of SAR (measured) = 12.6 mW/g

dB

5
a6 | |
|

=2l

OdB = 12.AmWrip
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Impedance Measurement Plot for Head TSL

o5 Jun 2099 BF13E: 49

FHI] =11 i Fs & Hl.812 0 LEGSS & 95 pH L 30pgag a0 Hez
: SHA Markess
be TR
15592 5
2 150000 GHT
Car 2 ‘__,f—" F
b i
T,
- ] - 2
1=
CH2 511 LGE S dBr2EF =28 dB Da28.947 d8 1 998088 800 NHz
— ' . . i ; .
e g
; B ¥ g : T 1i-14.638 dB
= Rxﬂ“ﬁ‘a o -2 1.60980 GHz
B i ’ . ; i
ol ~ o
".\ J‘}"

START 1 S0G.a43 080 tkHz STOE & 196,608 30 MR
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DASYS Validation Report for Body TSL

Date/Time: 26.06. 2000 14:30:50
Test Laberatory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: DIS0VI - SN:5d018

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

Wedium: MSL ULD BB

Medium parameters used: f= 1900 MHz; 6= 1.55 mho/m; g =34, p = 1000 beg'm?
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/TEC)

DASY S Configuration:
«  Probe: ESI0V2 - SNI02S; ConvE(4.46, 4,46, 4.46); Calibrated: 30.04.200%
+  Sepgor-Surface; 3mm (Mechanical Surface Detection)
s Elestionics: DAEA Snhill; Calibrated: 0703 200
o Phantom: Flat Phantom 5.0 (back); Type: QDOMOPS0AA; Serial; 1002

v Measurement SW: DASYS, W50 Buiid 120; SEMCAD X Version 134 Build 45

Pin = 250 mW; dip = 10 mm/Zoom Scan (dist=3.0mm, probe Odeg) {(7x7xT)/Cube 0;
Measurement grid: dx=Smm, dy=5mm, dz=3mm

Reference Value = 95.8 Vim; Power Drift = 0.043 dB

Peak SAR (extrapolated) = 189 Wikg

SAR(L @ = 10.5 mWig: SAR(10 g) = 5.52 mWi/g

Maximum value of SAR (measured) = 12.3 mW/g

-

L

{1 dB = E33mW.p
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Impedance Measurement Plot for Body TSL
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ANNEX G: DAE4 Calibration Certificate

Calibration Laboratory of S,
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

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

.
s,
§

)

o

)

“,

Y
LIRS

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 Auden Certificate No: DAE4-905_Jun09

|CALIBRATION CERTIFICATE

Object DAE4 - SD 000 D04 BK - SN: 905

Callbration procedure(s) QA CAL-06.v12
Calibration procedure for the data acquisition electronics (DAE)

Calibration date: June 24, 2009

Condition of the calibrated item N 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 probatility are given on the feliowing pages and are part of the certificate.

Al 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

Fluke Process Calibrater Type 702 | SN: 6295803 30-Ssp-08 (No: 7673) Sep-09

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

Secandary Standards 1D # Check Date (in house) Scheduled Check

Calibrator Box V1.1 SE UMS 006 AB 1004  05-Jun-08 (in house check) in house check: Jun-10
Name Function Signature /:;_'——~

Calibrated by: Andrea Guntli Technician B __,,rf,fg(}/‘/f'f L

e oo R
Approved by: Fin Bomholt R&D Director =

S o . !
TR T RV

lssued: June 24, 2009

This calibration certificate shail not be reproduced except in full without written approval of the laboratary.
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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

Page 1800f 184

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

Certificate No: DAE4-905_Jun09
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ANNEX H: The EUT Appearances and Test Configuration

3101 2 .
o i UL nluu '_ ”

Picture 6: Constituents of EUT

Picture 7: Left Hand Touch Cheek Position
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Picture 8: Left Hand Tilt 15 Degree Position

Picture 9: Right Hand Touch Cheek Position
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Picture 10: Right Hand Tilt 15 Degree Position

Picture 11: Body, The EUT display towards ground, the distance from handset to the bottom of the
Phantom is 15mm
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Picture 12: Body, The EUT display towards phantom, the distance from handset to the bottom of
the Phantom is 15mm

Picture 13: Body, The EUT display towards ground, the distance from handset to the bottom of
the Phantom is 15mm



