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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date/Time: 13.07.2009 11:50:13
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DE35VI; Serial: DE35VE - SN:4d082
Communicaticn System: CW: Frequency: 835 MHz; Duty Cyele: 111
Medium: MSL900
Medium parameters used: £= 835 MHz; o = 0.99 mho/m; &, = 53; p = 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASYS ([EEE/EC)

DASYS Configuration:
s Probe: ES3DWV2 - SN3025; ConvF(5.79, 5.79, 5. 790 Calibrated: 30,04 2006
#  Sensor-Surface: 3mm {Mechanical Serfnee Detaction)
o Electromics: DAES Sné0l; Calibrated: 07.03.200%
= Phantom: Flat Phamom 4.9L; Type: QDOOOP42AA; Serial; 1001
s Measurement SW: DASYS, V5.0 Build 1208 SEMCAD X Verzion 134 Build 43

Pin = 250mW, d = 15mm/Zoom Scan (7Tx7x7)Cube 0: Measurement grid: dx=5mm. dy=5mm,
dz=5mm

Reference Value = 56.4 Vim; Power Drift = 0,013 dB

Peak SAR (extrapolated) = 3.76 Wikg

SAR(1 g) = 2.56 mW/g: SAR(10 g) = 1.68 mWig

Maximum value of SAR (measured) = 2.97 mW/g

db
0

-2.08

0 dB =2 57TmWig
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Impedance Measurement Plot for Body TSL
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ANNEX F: D1900V2 Dipole Calibration Certificate

Calibration Laboratory of
Schmid & Pariner

Engineering AG
Zaughaussirasse 43, BO04 Zwrich, Switzeriand

5 Senvwaizorischor Kalibriordienst

C Servige suiase datalonnaga
SBervizio svizzero di taralura
Swiss Calibration Serice

Acorodited by the Swiss Accreditation Service [SAS) Accradization No.: SCS 108
The Swiss Accreditation Secvice is one of the sipnalories to the B4

Multlistaral A&graement for the recognition of calibration certificates

cient  Auden ; Cortificata No: H‘IWHM
|CAI.‘.IBR#.TIOHL_GERTIF‘ICATE. SRR SR R I

Qtjact D1900V2<SNEBH0NB: = C T T L e e

Calibration procedusel ) QA CAL-O5VT - s

Gnmnm nmuud:.n iur d‘wiu vﬁchtihn Kits

Cealibention cate: June 26, 2009

Cardiiion af e cabibeated Bom |0 Tolerance 5 AT

Thil calrntian certificate documbnis the Haceabilty 4 nliongl Staadents, which reakzs the physical units of maaguremants {51) ;

| Thie mamsuramants gad the noorainhies with sovdence prodabilily A ghen o0 M fllowing pages and ane pan of the cenidaabe,
! AT callbeations hawe bieen comductsd in the coses Bhoatry alty: emimament lemporature (22 = 31°C and humidity < P00,

Créiibration Eouipment used (MBTE omical tor calibration)

| Primary Standarcs . los sl Date (Calbaated By, Canfleate Mo} Scheduled Cadbralion
| Pawer mater EPA-d428 GRITARAT(E D&-0c 0 (M 21 T-0080) Dct-09
Pawer sansar HF E4B1A USITaaaTEY 08.-Oca0f (Mo, 217-00205) Qe
Refrmnce 20 di Atleumsr SN; 5086 (204 3-Man00 (N, 2170125 Mar-10
Typa-h mismatch camisinason SN: 50472 [ DER2T M08 (Mo, 21T-01029) Mar-10
Releranca Probe EEIVG SN HEs A0AgeDE (N0, ESI-3025_ApiE) Apr-10
DAEA SN; B0 07 M08 (o, DAES-601_MarDG) Mar- 10
Socengary Staancarss | =1 ] Check Dale(inhouss) Scheduled Chack
Prawenr sansar HP B4E1A I nivs1one3:7 1E-Chee-02 fin hossss check Oct-07) in housa chack: Oct-09
RF generator RAS SMT-06 | M0OORE d-Pung T3 fin heuse check Dct-07) In house check: Det-18
Mebwark Anslyzer HF BTSIE | UB3ITI00566 54206 18-0c-00 {in house chedk Oct-08) In nousa chack: Oci-05
Hame Funcign SHgralLng )
Calbrated by Jedon Kastrat Labomory Technician * -"-J'H_H f, et
= " [ e
| Aporoed by Kaia Prkaas Tecnmscal Manage:

/g:é/f% .

Issuad Juna 39, 2009

| This catbration cert=ficats shall nod be reproduced sxcexd in full without wiithén sgeraval of Bre abaralory.

Cartifecate No: D1900V2-54018_Junh3 Fage 1ofB
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Calibration Laboratory of
Schmid & Partner

Engineeting AG
Zeughausstrasse 43, 8004 Zurich, Switzerfand

§ Schweizerischer Kalibrisrdlenat

c Sarvice sulsse datalannage
Sarvizio syizzerc di taratura

S swiss Calibration Service

Accraditad by Bie Swiss Ascroditallon Senice {SAS) Accreditation No.. SCS 108
The Swiss Accreditation Service is one of the signateries to the EA
Multilateral Agreemnent for the recognition of callbration certificates

Glossary:

T5L tissue simulating liguid

ConvF sensitivity in TSL / NORM x,y.2
MAA not 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
Commurications Devices: Measurement Techniques”, 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 Radiofreguency
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 &5

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
e 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 phantom section, with the arms ariented
parallel to the body axis.

s Feed Point impedance 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 Retum Loss ensures low
reflected power., No uncertainty required.

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

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

s 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
nominal SAR result.

Cerificate Mo: D1900V2-5d018_Junl3 Page 20f9
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Measurement Conditions
DASY system configuration. as far as not given on page .
DASY Version DASYS V5.0
Extrapolaticn Advanced Extrapolaton
Phantam Medular Flat Phantom V5.0
Distance Dipole Center - TSL 0 mm wilh Spaces
Zoom Scan Resolution d, ey, dz =5 mm
Frequancy 1900 MHz £ 1 MHz
Head TSL parameters
Tha following parameters and caloulations were applied.
Temperatura Parmittivity Conductivity
Mominal Head T5L parametars 220°C 40.0 1.40 mhofm
| Measured Head TSL parameters (22.0 £0.2) °C H0£6% | 142 mhaimt6%
Head TSL temperature during test (220 +0.2)"C — -
SAR result with Head TSL
SAR averaged over 1 cm® {1 g} of Head TSL condition
SAR measured 280 mW inpul power 10.3mW g
SAR narmalized normalized o 1% 412 mWig

| SAR for reminal Head TSL parameters '

nommalized to TW |

41,4 mW /g £ 17.0 % (k=2)

SAR averaged over 10 cm? {10 g} of Head TSL Cerdition
SAR measured 280 mWW input power 53 miW g
SAR normalized mormalized o 1W 215mi /g

SAR for nominal Head TSL parameters |

nommalized to 1W

21.5 mW /g £ 16.5 % (k=2)

1 Parection 1o nasinal TSL parameters sccording to d), chepter “SAR Sensitivities”

Cartficate No: DAS00V2-5d018_Jun0s
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Body TSL parameters

The fallowing parametars and caloulations were applied. _

1 Temperature Parrmittivity Conductivity
Mominal Body TSL parameters 220°C 533 1.52 mhaim
Measured Body TSL parameters {F20+0.2)*C 539+6% 1.58 mhaim £ & %
Body TSL temperature during test (212 +£0.2)°C - -_—

SAR result with Body TSL
SAR averaged over 1 cm (1 g) of Body TSL Condition
S4R measured 250 mv input power 105mWig

| BAR normalized mormalized o 1W 420mWig
SAR for nominal Body TSL parameters * normalized to 1W 41.7 mW g £17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measured 250 mW inpul pawer s52mWig
S&R nomalized nomalized 1o TW Z2AmWig
SAR for nominal Body TSL parameters * narmalized ta 1W 720 mW i g £ 16.5 % (k=2)

7 Ccarrection to nominal TSL paramaters according to d), chapter “SAR Sensilivitins

Cartificale Mo: D1900V2-54018_Junld Page 4 £ 9
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Appendix

Antenna Parameters with Head TSL

Impedarze, fransformed to feed point 51.80+ 2.7 j02
Ralum Losgs - 29.9 dB

Antenna Parameters with Body TSL

[ impedance, trensformed 1o feed pint 4650 +43]0
| Return Loss -24908

General Antenna Parameters and Design

| Electrical Delay (one direction) 1.195ns
:
|

After lang term use with 100W radiated power, arly a slight warming of tha dipale nesr the feedpaint can be measured.

The dipole is made of standard semirigid coarial cable. The center conductor ol the feeding line i diractly connected to the
second am of tha dipale. The antenna is thersfore short-circuited for DC-signals.

Mo sxcessive farce must be applied to the dipols arms, because they might bend or the soldered connachions near the
feedpoint may be damaged,

Additional EUT Data

Mamufaciured by SPEAG
hdanufaciurad an June 04, 2002

Ceariificete Me: 01800V2-50018_Jun]2 Page 5of B



TA Technology (Shanghai) Co., Ltd.

Test Report
Report No. RZA2010-0692 Page 1190f 130

DASYS Validation Report for Head TSL
DateTime: 26.06,2000 13:05:15

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

Communication System: CW,; Frequency: 1900 MHz; Duty Cycle: 11

Medium: HSL ULl BB

Medium parameters used: = 1900 MHz; ¢ = 1.42 mho/m; g, = 41; p = 1000 kg/m'
Phantom section: Flat Section

Measurement Standard: DASYS (JEEE/EC)

DASYS Configuration:
e Prohe: ESIDW2 - SNI025: ConvF(4.88, 4.88, 4.88); Calibrated: 30.04.2008
e Sensor-Surface: Imm | Mechanical Surface Detection)
o Electroaics: DAES Seddl; Calibrated: 07 03,2009
e Phantom: Flat Phantem 5.0 (frear); Type: QDODIPSOAA; Serial: 1001

o Messurement 5% DASYS, VA0 Build 120; SEMCAD X Version 13.4 Build 45

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

Reference Value = 97.6 V/m; Power Drift = (.030 dB

Peak SAR {extrapolared) = 18.7 Wikg

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

Maximum value of SAR (measured) = 12,6 mW/g

=20

OdB=12.5mW/a

Cartificate Mo; D1900v2-54018_JunD8 Bage 6 of 9
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impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Date Time: 26.06.2009 14:30:50

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V - SMN:5d018

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

Medium: MSL U110 BB

Medium parameters used: = 1900 MHz; o= 1.55 mho/m; ¢ =34; p = 1000 keg/m’
Phantom section: Flat Section

Measuzrement Standard: DASYS (IEEETEC)

DASYS Configuration:
& Probe ESIDVE . SNI2S: ConvE(d.46, 4.46, 4.46); Calibrated: SL04.2008
o Sensor-Suefece dmim (Mechanionl Surfice Detection)
¢ Electronics: DAFA Sab01; Calibrated: 07,03 2000
o  Phantom: Fla Phantom 5.0 (sack): Type: QDO0OOPSOAA; Serial: 1003

o Measurement SW: DASYE, VS0 Build 120; SEMCAD X Version 134 Build a5

Pin = 250 mW; dip = 10 mm/Zoom Scan (dist=3.0mm, probe (deg) (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=35mm

Reference Value = 95,8 Vim: Power Drifl = (.043 dB

Peak SAR (extrapolated) = 18.9 Wikg

SAR(L g) = 10.5 mW/g; SAR(10 g) = 5.52 mWig

Maximum value of SAR (measured) = 13.3 mW/g

048 =133mW/g

Cerificate Mo 01 900V2-5d04E_Jund Page 8 of 8
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Impedance Measurement Plot for Body TSL
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ANNEX G: DAE4 Calibration Certificate

Calibration Laboratory of
Schmid & Pariner

Engineering AG
feughousstrasse 43, 8004 Zurich, Switrarland

S Schweirerischer Kalibrierdienst

c Sarvice sulsse @ étalonnage
Sarvizio swizzere o taraiura

S Swiss Calibration Service

Accredied by the Swss Accredilation Servion (545 Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories o the E&
Multilateral Agreement far the recognition of calibration cerlificates

cient  TA—SH (Auden) Cartificate No: DAE4-871_Nov09
[CALIBRATION CERTIFICATE |

y— DAE4 - 5D 000 D04 BJ - SN: 871 '

Calibration procacunals) QA CAL-DB.w12
Calibration procedure for the data acquisition electronics (DAE)

Calibration data: Movemnber 11, 2009

This calibration cerifcate documents the traceaDiity 1o national siandands, which realize tha physical unils of measuramants (S0
Tha measwrsments and the uncataintiss with conlidence probability ans givan on tha following pages and ane part of the cortificata.

Al calibrations have bean conducted in the closed laboratary fadility: anvironment temperature (22 = 39°C and humidily < 70%.

Calibration Equipment used [MATE critical for calibratan)

Primery Standands oA Cal Date [Certificate Mo Schaculad Calibraian |
Keithikay Mullimiebar Type 2001 Sh: 0810278 1-0¢1-08 Mo 8055] Cet-10 |
Secondary Standards 0 A _Chiack Date {in holisa) Schadulad Chack

Calbraler Box V1.1 SE UMS 006 AB 1004 0E-Jun-08 (in house check) In houge check: Jur-10

Mam Functian Signatura
Galibrated by: Andras Gunt Technican M
Approved by: Fin Bamhoit RAD Director :
. v B ecrus

tgued: Moveenber 11, 2009

This calibration certificate shall nat be reproduced axcep in full without wisien approval of the labomatory.

Coarlilicale Mo: DAES-871_Mowld Page 1ol 5
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Calibration Laboratory of i, Schwelzerischer Kalibrierdienst
Schmid & Partner mﬁ = E*. f,‘.: Service sulsse d'étalonnage
Engineering AG e Servizio svizzero di leratura
Zeughausstrasse 43, 8004 Zurich, Switzerland if,ﬁf S Sswiss Calibration Service
accredited by the Swiss Accredigtion Service (SAS) Accreditation Mo.: SCS 108

The Bwiss Accreditation Service is one of the signatories to tha EA
Multiiateral 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
meachanically 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 intermal AD converter
carresponding 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.

Cerificate Mo: DAE4-871_Novld Page 2 of &
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DC Voltage Measurement
AD - Converter Resolution nominal
High Range: 1LSE = B.1pW | full range = -100...4+300 m\y
Low Range: 1L5E = G1nY full range = -1.......+3mV
DASY measuremeant parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y z
High Range 404,813 £ 0.1% (K=2) | 404.794 + 0.1% (k=2) | 405.237 £ 0.1% (k=2)
Low Hnnge 3.98191 £ 0.7% (k=2) | 3.98417 + 0.7% (k=2) 3.98012 + 0.79% (k=2)
Connector Angle
|_Cnnnector Angle 1o be used in DASY systam i 0*+1°

Cerificate Mo: DAE4-BT1_Nowld Page 3ol 5
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Appendix
1. DC Voltage Linearity
High Range Reading (pV) Difference {pV) Error (%)
Channel X + Input 1995940 1.84 0.00
Channel X + Input 19999.85 0.05 0.00
Channel X = Input -19097.97 1.83 0,01
Channel ¥ + Input 2000103 -3.71 -0.00
Channel ¥ + Input 1959912 -0.48 -0.00
Channel Y - Input -20000.18 -0.78 0.0
Channel £ + Input 200010.2 -2.80 -0,00
Chaniel £ + lnput 1950854 -0.85 -0.00
Channel Z - Input -10999,52 0.00 0.00
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2000.3 0.2 0.0
Channel X + Input 200.20 0.30 0.15
Channel X - Input -199.89 0 -0.10
Channel Y + Input 1999.8 0.13 -0
Channel Y + Inpurt 200.06 -0.04 02
Channel ¥ - Input -200.43 -0.73 0.36
Channel + Input 1999.5 -0.57 -0.03
Channel £ + Input 199.58 0,72 .36
Channel Z = Input -201.11 1.0 0.51
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common moda High Range Low Range
Input Voltage (mV) Average Reading (V) Average Reading (uV)
Chanmnel X 200 1379 12,75
=200 -12.268 -13.72
Channel ¥ 200 -11.82 -11.47
- 200 10.67 10.68
Channel 2 200 -1.08 -1.35
- 200 0.32 012

3. Channel separation
DASY measurement parameters; Auto Zero Tima: 3 sec; Measuring tima: 3 sac

Input Voltage (mV) | Channel X (uV) | Channel ¥ (uV) Channel £ (pV)
Channel X 200 - 3.36 1.06
Channel ¥ 200 1.52 3.59
Channel Z 200 2.55 141

Cerificate No: DAE4-871_MNov0g
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4. AD-Converter Values with inputs shorted

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

High Range (L5B) Low Range (LSB)
Channel X 15928 16288
Channel ¥ 16188 15745
Channel Z 15730 16219

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input 10MEE
Average (WV) | min. Offset (uV) | max. Offset (V) | ' Du‘::,';"“"“
Channel X 0,06 -3.43 1.18 052
Channel ¥ 0.71 -2.66 0.96 057
Channel Z -0.95 -1.94 0.04 0.41

6. Input Offset Current
Mominal Input circuitry offset current on all channels: <2514

7. Input Resistance

Zeroing (MOhm) Measuring (MOhm)
Channel X 01099 - 204.4
Channel ¥ (.1999 2038
Channel Z 0.1999 203.8

8. Low Battery Alarm Voltage (verilied during pre test)
Typical values Alarm Level (VDC)
Supply [+ Vec) +7.9
Supply (- Vee) -7.6
9. Power Consumption |verfied during pre test)
Typical values Switched off (mA) | Stand by (mA) | Transmitting {maA)
Supply [+ Vec) +0.0 +14
Supply (- Vee) -0.01 -9

Cerificate MNo: DAE4-871_Mov(d
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