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Impedance Measurement Plot for Head TSL
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DASY4 Validation Report for Bady TSL
DoteTime: 14.07.2008 09.46:38

Test Laboratory: SPEAG, Zurich, Bwitizerland
DUT: Dipole 835 MHz; Type: D8ISV2; Serial: DBISV2 - SN:4d020

Communication System: CW, Froquency: 835 MH, Duty Cyele: 1.1

Medium: MSLS0:

Medium parameters used: = 835 MHz, 0 = | mho'm; & = 53.6; p = | 000 kg/'m’
Phaniom section: Flai Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
& Prohe: ESIDVT - SNIO0S: ComnF(5.9, 5.9, §0); Calibrated: 28 04 2004
»  Senwe-Surface §dmm (Mechinical Surface [etastion)
v  Elecironics: DAE4 Snoil; Calibraced: 14.05. 2008
e Phastosn: Flat Mhaston 430, Type, QROMPSIAA, |
*  Meassrement SW: DABYL, V4,7 Bald T1; Postprocessng SW: SEMOCAD, V1.8 Buald 184

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

Reference Valve = 533 Vim; Power Dinift = 0,008 4B

Peak EAR (extrapolated) = 349 Wikg

SAR(] g) = 241 mWig: SAR(I0 g) = 1.5% mW/g

Maccimam value of SAR (messured) = 171 mW/g

dB
0.000

=10.2

0dB = 2. T IWig
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Impedance Measuremeant Plot for Body TSL
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ANNEX F D1900V2 DIPOLE CALIBRATION CERTIFICATE

Calibration Laboratory of e husiraracNar Kalibnartianst
Schmid & Partrer Barvics biktis d'biakinngs

] Al Sarvizkn sirzarn b bratua
fsuphaussirasss 43, BOO4 Furich. Switrarand Swvins Caliration Sandies
Auiawditind Ly Uve Swiss Accreditalion Sevice [SA5) Accrednstion Mo SCE 108

Thw Swivn Accreditation Service is one of the wigneiores Lo s E4
Mulsilptwral Agreamant for ihe recognition of calibration ceriificaiss

This calbraion cortificats docemants the racsabiity 1o nallonsl sbafdards, whach realies B physel unis of ssasoramants (51
ﬁ-m-ﬂhmm“mh‘rnnmh%mﬂhﬂﬂ“ﬂ“-

ANl CHIDFATONS Ml Dol CONAUCTAT 1Y N (08584 LDOMANONY TCINTY. SMWATCITHCS DMDINELEE (i & 20'C and namidty = T0%.

Calitention Equpmant usad (MATE oritizal for ealiteation)

Prienary Slardands [+] ] Cal Date (Cabbrabed by, Cartilicate Mo ) Gchaduled Calibration
P maier EPW-4ALA, GOITABOTOH De-0icd-0T (M, 2 1T-D0738) Out-08
Prwer senmor HP B48104 USATER TR D=0=0T (Mo, 1T-00738) D0l
Fopfarencs 20 06 ADSHLSWT SN SO () i (M, 21 7-CneiE4) SR
1voe-M msmadch tombnaton SN SOAT.2 T DEXZT  0-Jul08 (Mo 27 7008 ) S
Heferencs Froba ESUIVT SN 3078 TH-Agr-08 (Mo, ES3-I7%_ARN) ]
MAF4 SN ROY T MDA M. NAF 4-R01_liarDA) Mlar
Glandands i & Check Diate (in hossa) Sekaduled Chaok
Propuager pangoe 4P B4R A, MYL1002N T 1 8-Ound-00 {Is hvire chapci Dot} T Iy g o Dhel00
RE gersprator LS SMIT O 100008 4-Aug 08 (n house chack Dot O7) i o chweci: Dal-00
Mebwark Aralype HP BTEXE USITHOREE BA208  18-0wl0d {in house dheck Oal 0T} I st ohepak: Sipt OB

Furctasn

This safibenion certficain shall nol e repeodunid axepl in lull withaul weilten apgeeal of tha labaalesy.

Corificate Moc D1D00VZ-5d0E0_Jui0E Page 1 cf@
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Calibration Laboratory of Py

N

Sehwairasischar Kalirisrdianst
Schmid & Partner % g Barvics suises Fitalannags
Enginaarnng Al - e Sardirin svirran o DeEha
Laiaghausstrines 41, BODE Junch. Switerland ”“f.-_-:ﬂ_—'?ﬂ";;:?' §  muies Caliration Bervice
gk
Acoredied by the Swiss Acoredtation Servce (343 Accreditation No.: SCE 108

T Swins Accomlilation Bervice b goe ol Bw signatoeivs o e EA
Multiateral Agresment for the recogniton of calibraticn artiicetes

Glossary:

TSL tissue simulating liquid

ComF sensitivity in TSL / NORM x.y.z
NIA nat applicable of nol measured

Callbration Is Performed According io tha Following Standards:

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

b} CEMELEC EM 50381, "Basic standand for the measuramant of Spacific Absorption Fate
related to human exposure to electromagnetic fields from mobile phones (300 MHz - 3 GHz),
Juty 2001

¢) Federal Communications Commission Office of Engincering & Technology (FCC QET),
“Evalualing Compliance with FCC Guidelines lor Human Exposure to Radiofrequency

netic Fialds, additional Information for Evaluating Compliance of Mobile and
Portable Devicea with FCC Limits for Human Exposure to Radiofrequency Emissions®,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:
+ Measurement Conditions: Further detalls are avallable from the Validation Raport at the end
of the certificate. All figures stated in the cerificale are valid at the frequency indicated.

= Antenna Parameters with TSL: The dipole s mountad with the spacer to position its feed
point axactly below the center marking of the flat phantom section, with the arms onented
parallel to the body axis

» Feed Point Impedance and Return Loss: Thess parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated s transformed from the
measurement at the SMA connector to the feed point. The Retum Logs ensures low
reflected power. No uncertainty required.

& Electnical Delay! One-way delay betwean the SMA connector and the antenna feed point. Mo
uncertainty 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
CONRBCTon,

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

Castificabe Mo D10002-54080_ Lang Pago 2 of @
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Measurement Conditions
lﬁfﬂﬂ“ﬂ““ﬁﬂirﬂwm:ﬂl
DASY Yersion DASTYY V4.7
Extrapolation Advanced Exrapolation
Phanibom hodular Flal Phandom 5.0
Distance Dipohe Cenber - TSL 10 mm willl Spacar
Loom Scan Resolution dx. dy. dz = 5 mm
Freguancy 1800 MHZ + 1 MHZ
Head TEL parameters
T
Tamparahurs Paemittivity Conductivity
Mominal Head TSL paramaters 220°C 40,0 1.40 mikalm
Mastured Haad TSL paramaters (22.0%03)°C MExE% 1.47 fhoém £ 6 %
Haad TSL tsmperature during test (2202032 *C -
S5AR result with Head TSL
SAR averaged over 1 om® (1 g) of Head TSL condition
SAR measuned 250 MW Inpu powes 284 mWW i g
SAR normrulizen newTmalingg 1 1w H4mwig

SAH for nominal Head TS5 pafametars '

nomalired 1o 1w

7.6 MW g 2 17.0 % (=)

SAR sveraged over 10 em® (10 g} of Head TSL | Cenditian

SAR medsired 250 mW input power "msﬁumw:g

SAR nommalized nanmalizad o W 0.2 ml i g

SAR for nominal Head TEL paramatars " nanmakzed o 1W 108 mW [ g & 16.5 % (k=)

! Cesrection ba nominal TGL parameters according i d), chapier “SAR Senstivities”

Contilicabe Mo, D1B00VE-5000 hld

Pape 30l &



TA Technology (Shanghai) Co., Ltd.

Test Report
No. RZA2009-0252FCC Page 2750f 293
Body TSL parameters
Thiet Indowing PECAMERNS And CHCRANONS WANS ARG
Temparoture Permittbvity Conductivity
Heminal Body TEL parametars 220°C 533 1.52 mbadm
Measured Body TEL parameters (220 x02)°C 52416% 1.50 mbaim £ 8 T
Doy TSL temporature during test (220102)"°C -_ —
SAR result with Body TSL
SAR wearaged over 1 e (1 g) of Bady TSL Candition LN
SAR measunsd 250 mW input power 10.20 miW I g
'BAR normalized nomalized ta 1W HNBmwig
SAH for nominal Body TSL parameters * nomalized o 1W F04 M 1 g 170 % (k3]
SAR averaged cver 10 am (10 g) of Body TSL crandilicn
SAR maasuned 260 mW inpul power .26 mW i g
EAR normalized nommalzod o 1W MHAmWig
BAR for naminal Bady TEL paramaters * nomakzod o 1% 2.0 mW 1 g £ 165 % [l=2)

* Cornection to nomminal TOL paramlers sccording o d), chapier “SAR Seritvites”

Coelificabe Mo: 0 BOCY2-50000_Juldd
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Appendix

Antenna Paramaters with Head TSL
Impedance, ransionmed b feed point S80+580
Ratunm Loss = &30 dB

Antanna Paramaters with Body TSL

Impadiance, transtommed 1o feed point ATE{}+T.OHY
Rebam Loss -22.4.48

General Antenna Parameters and Design

| Esecirical Delay (onw directan) | 1.202 ns |

ARer long berm use with 100W radiated power, only a slight warming of the dipole near the feedpoint can ba measunad.

Tha dipcla is made of standard semirigld coaxial cable. The center conducior of the feeding ke it drectly connscted 1o the
sacond amm of the dipole. The anbenna is thorelors shod -circulted Tor DC signals.

Mo ancastshe forcs must bo opplied fo the dipole anms, becouss they might bend or the soldered connootiona near the
Teadpaint may be damaged.

Additional EUT Data

Manulaciuned by SPEAG
Manulaciuned on Dazeminer 10, 2004

Cariicae Ma: D SO0 2-Saii_iis Fagn & ol 9



TA Technology (Shanghai) Co., Ltd.

Test Report
No. RZA2009-0252FCC Page 2770f 293

DASY4 Validation Report for Head TSL
DateTime: 22.07. 2008 10:51:12

Test Laboratory: SPEAG, Zurich, Switzerland
DUT; Dipole 1900 Milz; Type: D1900Y2; Serial: DISHY2 - SN:5d060

Commmmication Systan. CW, Frequency. 1900 MHz Duty Cyele: 1:1

Medium: HSL U110 BB;

Medium parameters used: £= 1900 MHx; o = 1.47 mho'm; g, = 38.8; p = 1000 kg'm’
Fhartom section: Flar Secrion

Measurement Standard: DASY 4 (High Precision Assessment)

DASY4 Configuration:
& Probe: ESIDVY - BMACE: ConvF(4.9, 4.0, 4.9 Calfbrsied: 2504 3008
& SenwrSurface: 3 dmm [Mechanicsl Sorfaee Detaction)
¢ Ehectronics: DAE4 Sa60]: Calibrapeds 14.03.2008
e [Fhaniom: Flat Flastom 5.0 (fom]; Type: QDOMPS0AA;
o Measmrement SW: DASYY, VA7 Busld 71; Postprocessing SW: SEMCAD, V1.8 Baald 184

Pin = 250 mW; dip = 10 mm, scan at }.4mm/Zoom Sean (dist=3.4mm, probe Odeg)
(TxTa T Cube O: Measurement grid: de=5mm, dy=5mm, de=5mm

Reference Value = 91.9 VWim; Power Drift = 0L053 dB

Peak SAR (extrapolated) = 18.2 Wikg

SAR(I g) = 9.84 mWig: SAR(I0 g) = 506 mW/ig

Moximum value of BEAR (measured) = 11.9 mWig

df
[

=400

-8.00

-12.0

-16.0

0 dB = 11 SmWig

Cartificate No: D1000VI-5a060 8 Page 8o/
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Impadance Measurement Plot for Head TSL
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DASY4 Validation Report for Body TSL
DateTime: 14,07.2008 13:49:34

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 Milz; Type: DI900V2; Serial: D190V - SM:5d060

Communication System: W, Freguency: 1900 Mz Duty Cycle: 1:1

Mediuom: MSL U110 BB;

Medium parameters used: = 1900 MHz; o = 1.59 mho'm; g, = 52.4; p = 1000 kg/m’
Phantom secthon: Flar Section

Meosurement Standard: DASYH (High Frecision Assessment)

DASY4 Configuration:
& Probe: ERIDVY - SM3028; ConvP(4.9, 4.5, 4.5} Colfbrated: 1804 2008
»  Sesens-Surface  dmen | Mechanical Serface Deiection)
&  FElectronice DAES 5a801; Calibraved: 14032008
& Phamom: Ple Planton 5.0 (back]; Type: QDOMIPSIAA; ;
s Mlensurement SW: DASYY, V.7 Build 71; Postprosessing SW: SEMCAD, V1.8 Build 154

Pin = 250 mW; dip = 10 mm, scan at 3. 4mm/Zoom Scan (dist=3.4mm, probe (deg)
{7x7x7)Cube 0: Measurement grid: dx=5mm, dy=5mm, dzr=5Smm

Relerence Value = 90.3 ¥, Power Drift = -0.001 dB

Peak SAR (extrapolated) = 18 | Wikg

SAR(l g) = 10.2 mW/g; SAR(10 g) = 5.36 mW/g

Maximum value of SAR (measured) = 12.3 mWig

120

160

0B = 123mWg

Contificale Mo D10OIVE-SA080_hiDg Paga B al@
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Impedance Measurement Plot for Body TSL
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ANNEX G DAE4 CALIBRATION CERTIFICATE

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasse 43, 8004 Zurich, Swizerland

Accradid by the Swiss Accreditation Serdce (SAS)
The Swiss Accreditation Service s one of the signatories to the EA
Multilataral Agresment fior the rcognition of callbration cenificates

Cnlibration procaduna(s)

Condition of the calibrated iten 1N TolBraNCE

This calbration cerlificale documents the teceability to national standards, which realize the physical units of measurements (S1),
Thi maasurimants and th uncertainties with confldence probalbility ane given on the following pages and are part of the ceificale.

AN calibrations Nave been conductsd in the cosed Mboratory tacility: arvironmant lamparaturs (22 £ 3)°C and humidly < T0%.

Calieation Equipment uaad (MATE critical for calibeation)

Primary Standards De Cal Date [Canificats No.) Schaduled Calbration

Fluke Process Calibrator Typa TO2 | SN 6205803 30-Sap-08 (Mo TETI) Sap-Uu

[Kaithiey Multimeter Types 2001 BN 0B102TE 30-5ap-08 (MNo: TETO) Sop-05

Secondary Standards o # Chack Date (in houss) Scheduled Check

Calibratcr Box V1.1 SE UMS 006 AB 1004 06-Jun-08 (in house ohock) In house chisck: Jun-0d

Nama Function Signabure
Calibrated by: " P ey
by Dombiaue St Tocmicen i o0 oY

s R s A Wﬂmuw

Issued: Movember 18, 2008

Thits calibration cerificate shall nol be reproduced except in full without writien approval of the sboretory.

Cortificate No: DAE4-452_NovD8 Page 1.of
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Calibration Laboratory of P Schwelzerischer Kalibrierdienst
Schmid & Partner a—] Service sulsse d'étalonnage
Engineering AG e Servizia avizzera di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland AN Swiss Calibration Service
LT e
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

Tha Swiss Accraditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cerificates

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 shorfed: 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-zercing
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: DAE4-452_Nov(s Page 2 of 5
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DC Voltage Measurement
AJD - Converter Resolution nominal
High Range: 1LSB = B.1pV, full range = -100._.+300 mV
Low Range: 1LSE = 61nV , fullrange = -1....... +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring lime: 3 sec
Calibration Factors X Y z
High Range 404,585 £ 0.1% (k=2) | 404416 £ 0.1% (k=2) | 404.565 £ 0.1% (k=2)
Low Range 397854 £ 0.7% (k=2) | 3.95135 £ 0.7% (k=2) | 3.98063 + 0.7% (k=2)
Connector Angle
| Connector Angle to be used in DASY system 148°£1°

Certificate Mo: DAE4-4562 Nov08 Page 3 of 5
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Appendix
1. DC Voltage Linearity
High Range Input (V) Reading (uV) Error (%)
Channel X + Input 200000 200000 0.00
Channel X+ Input 20000 20008.89 0.03
Channel X - Input 20000 -20003.71 0.02
Channel ¥ + Input 200000 200000.5 0.00
Channel Y + Input 20000 20008.05 0.04
Channal ¥ = Input 20000 -20006.81 0.03
Channel Z + Input 200000 199909.6 0.00
ChannelZ  +Input 20000 20006.84 0.03
Channal Z - Inpust 20000 -20004.68 0.02
Low Range Input (uV) Reading (uV) Error (%)
Channel X + Input 2000 2000 0.00
Channel X + Input 200 200.19 0.09
Channel X - Input 200 -168.99 0.00
Channel ¥ + Input 2000 2000 0.00
Channel ¥ * Input 200 160,38 -0131
Channel ¥ . Input 200 -200.73 0.36
Channel Z + Input 2000 2000.1 0.00
Channel Z + Il'llll.ll_ 200 199.25 -0.38
Channel Z - Input 200 -201.52 076
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 (uVv)
Channel X 200 299 1.80
= 200 =1.54 -1.85
Channel ¥ 200 -8.82 -8.73
= 200 6.90 6.96
Channeal Z 200 9.04 10.21
. 200 -13.53 13,21 2
3. Channel separation
DASY measurement parameters: Auto Zoro Time: 3 sec: Measuring time: 3 sec
Input Valtage (mV) | Channel X (pV) | Charinel ¥ (uV) Channel Z (uv)
Channel X 200 - 1.31 098
Channal Y 200 1.52 - 2.97
Channel Z 200 -1.16 018 -

Cerlificate Mo: DAE4-452 Nov0s

Page 4 of 5



TA Technology (Shanghai) Co., Ltd.

Test Report
No. RZA2009-0252FCC

Page 2850f 293

4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 soc: Measuring time: 3 sec

High Range (LEB) Low Range [L5SB)
Channel X 16123 16646
Channal ¥ 158086 16452
Channel 2 18175 16348

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

Input 10ML .
Average (uV) | min. Offset (uV) | max. Offset (i) | ' wn
Channel X : 0.53 .0.80 1.64 0.33
Channel Y -1.51 267 -0.89 0.35
Channel Z -1.99 -3.07 -1.43 oaRENk]
6. Input Offset Current
Nominal Input circuitry offset cumrant on all channels: <2514,
7. Input Resistance
Zeroing (MCOhm) Measuring (MOhm)
Channel X 0.1589 198.3
Channal ¥ 019889 200.1
GChannel Z 0.1908 199.3
8. Low Battery Alarm Voltage (verified during pre test)
Typical values Alarm Level (VDC)
Supply (+ -\rc-.-;. +7.9
Supply (- Vec) 76 Loop
9. Power Consumption (verfied during pre test)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ V) +0.0 G +14
Supply (- Voe) ~0.01 I 9 ¥

Certificate No: DAE4-452_Nov08 Page 8 of &





