TA Technology (Shanghai) Co., Ltd.

Test Report
Report No.: RZA2010-1339-R1 Page 136 of 154

Calibration Laboratory of :,‘\1“;-’_.?},

g Schwelzerischer Kalibrlerdisnst
Schmid & Parner et @ Service suisse détaionnage
Engineering AG % Servizie svizzera di taraturs
Zeughausstrasse &3, 8004 Zurich, Switzerlond xﬁ“ 5  swisa Calitwstion Service
Accredibed by the Swins Acorsditation Service (SAS) Accreditation No.: SCS 108

Tha Swiss Accraditation Service is ona of the signatories to the EA
Multilmbaral Agreament for the recognition of celibration certificates

Glossary:

T5L tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y.z
N/A not applicable or not measurad

Calibration is Performed According to the Following Standards:

a) |IEEE Sid 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

by IEC 62209-1, "Procedurs to measure the Specific Absomtion Rate (SAR) for hand-held
devices usad 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 Mobile and
Portable Devices with FCC Limits for Human Exposure lo Radiofrequency Emissions”,
Supplermeant C (Edition 01-01) to Bullelin 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 frequancy indicated,

«  Amtenna 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
paraliel to the body axis.

» Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
positioned under the liquid filled phantorn. 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.

»  FElactrical Defay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

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

¢« SA4R normalized: SAR as measurad, normalized to an input power of 1 W at the antenna
connector.

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculale the
nominal SAR result.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS Va2
Extrapolation Advanced Exfrapolation
Phantom Modular Fiat Phantom V6.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 1800 MHz + 1 MHz
Head TSL parameters
The following parameters and calgulations were applied.
Temperatura Parmittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mbadm
Measured Head TSL parameters (220 £0.2)°C 3ME=EY% 1.44 mho/m £ 6 %
Head TSL temperature during test (225 +0.2)°C - -
SAR result with Head TSL
SAR sveraged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW inpud power 10,0 mW /g
SAR normalized normalized to 1W A0.0mW g

SAR for nominal Head TSL parameters

narmalized to 1W

39.2 mW /g = 17.0 % (k=2)

SAR averaged over 10 cm” (10 g} of Head TSL condition
"E_;Ft muasura-um“ T 250 mW input powear = EZ2mW g
IAR normalized ormakzed fp 1W 209 miW /5
SAR for nominal Head TSL parameters mormalized to 1W 20.7 miW .fg; 16.5 % (k=2)
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Body TSL parameters
The following parameters and calcuiations were applied.
Temparatura Parmittivity Conductivity

Meminal Body TSL parametars 220°C 53.3 1.52 mha'm

Measured Body TSL parameters (22.0+0.2)°C 534 =x6% 1.54 mha'm =6 %

Body TSL temperature during test [21.7 £0.2) °C — e
SAR result with Body TSL

SAR averaged over 1 em® {1 g} of Body TSL Condition

SR measured 250 mW input power WImW /g

SAR normalized marmalized to 1W 41.2mwWig

SAR for nominai Body TSL parameaters normalized to 1W 40.9 mW /g +17.0 % (k=2)

SAR averaged aver 10 cm® (10 g} of Body TSL condition

SAR measured 250 mW input power S.52mW g

SAR narmakized rormalized 1o 1W 221 mWig

SAR lor nominal Body TSL paramatars rarmalized to 1W 22.0 mW /g = 16.5 % (k=2)
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Appandix
Antenna Parameters with Head TSL
Impadance, Ir;ﬂ.r;r.n:;.rn;ud o Ir;mﬁ posnt 52110+ 2..6 |ﬂ
Retum Loss - 20.7dB
Antenna Parameters with Body TSL
Impedance, fransformed 1o feed point 4740 +3.2[0
Retumn Loss -E7 6 dB

General Antenna Parameters and Design

Electrical Delay (ane direction) | 1194 ns |

After long tenm use with 100W radisled power, oniy a slight warming of the dipole near the feadpaoint can be measured.

Thee chipeale iz made of standard semingid coaxial cable, The center conductar of the feading line is directly connocted to fe
second arm of the dipole. Tha antenna is tharefore shor-circuited for DC-signats,

Mo emcassive forca must be applied to the dipole arms, becausa they might band or the saldered connaclions near thea
feadpoint may be damaged.

Additional EUT Data

Manufactured by EPEAG
Manutacturad on June 04, 2002
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DASY5 Validation Report for Head TSL

Date/Time: 15.06.2010 10:40:45
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D190V2; Serial: D1900Y2 - SN:5d018

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

Medium: H5L Ul BB

Medium parameters used: f = 1900 MHz; o = 1.44 mho/m; £, = 39.5: p = 1000 ktg:fm'IL
Phantom sectien: Flat Section

Measurement Standard; DASY S (IEEEMEC/ANSI Ca3.19-2007)

DASYS Configuration:
«  Probe: ER3DV3 - SN3208; ConvE(5.09, 5.04, 53.09); Calibrated: 30.04.2010
+ Sensor-Surface: 3mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sa601; Calibrated: 10.06.2010
+« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPF0AA: Senal: 1001
»  Measurement SW; DASYS2, V52.2 Build 0, Version 52.2.0 {163)

« Postprocessing SW: SEMCAD X, V14.2 Buoild 2, Version 14.2.2 (1685)

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=3mm, dy=5mm, de=5mm

Reference Value = 96.7 V/im; Power Drift = 0.022 dB

Peak SAR (extrapolated) = 18.4 Wikg

SAR(1 gi = 10 mW/g; SAR(10 g) = 5.22 mW/g

Maximum value of SAR (measured) = 12.6 mW/e

=&

“10.8

44

0 dB = 12.6mW/g
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Impedance Measurement Plot for Head TSL

1% Jun ZEAB  Af:47r34
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DASYS Validation Report for Body

Date/Time: 15.06.2010 14:14:27
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipale 1900 MHz; Tvpe: D190V 2; Serial: D1900V2 - SN:5d018

Communication Systerm: CW; Freguency: 1900 MHz; Duty Cyele: 1:1

Medium: M5SL Ul1 BB

Medium parameters used: T = 19 MHz; o = 1.54 mho'm; &= 53.5; p = 1) kgfm!'
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/NEC/ANST C63.19-20007)

DASY S Configuration;
= Probe: ES3DVI - SN3205; ConvFi4.59, 4,50, 4.59); Calibrated: 30.04,2010
+«  Sensor-Surface: Imm (Mechanical Surlace Detection)
+  Electromcs: DAEA Sn60]; Calibrated: 100062010
¢ Phantom: Flat Phantom 5.0 (back); Type: QDOOOP50AA: Scrial: 1002
«  DMeasurement SW: DASYS2, V322 Build (), Version 32.2.0(163)

+  Postprocessing SW: SEMCAD X, V14.2 Build 2, Version 14.2.2 (1685)

Pin250 mW /d=10mm, dist=3.0mm (ES-Probe}Zoom Scan (7x7x7) /Cube (: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 96.1 Wim; Power Dirifi = 0,055 dB

Peak SAR (extrapolated) = 17.3 Wikg

SAR(L g) = 10.3 mW/g; SAR(10 g) = 5.52 mW/g

Maximum value of SAR (measured) = 1 2.8 mW/g

=3
-

-14.4

18

0 dB = 12.8mW/g
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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
Zeughaussirasse 43, B004 Zurich, Swilzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Sarvizle svizzens di taratura
Swiss Calibration Service

Aczredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Mullilateral Agreement for the recognition of calibration certificates

ciient  TA =SH (Auden) Certificats Mo: DAE4-8T71_Nov09
CALIBRATION CERTIFICATE

Obinct DAE4 - 5D 000 D04 BJ - SN: 871

Caliration procedurais) QA CAL-0B.v12
Calibration procedure for the data acquisition electronics (DAE)

Calibration date: Movember 11, 2009

| This calibration cerificale documents the traceabiity 1o national 513r1|;|::r:!5_ which realize the physical units of measurements (S1).
Thea measurements and the uncenesnBes with conlidencs prﬂt\&bililf&.r‘& giuﬂﬁﬁ’l ihe |IZI|HPA1I'IQ pages and ara part of the canificate.

All zalibrations have basn conducied n the closed laboratory facility: anvironmeant tempaats (22 2 3°C and hornidity < 70%

Calibration Equiprmant used (METE critical hor calibration)

Primary Standards 0 # Cal Date (Certificata No.) _ Scheduled Calibration
Kaithley Multimatar Typa 2001 S8 0B102ETE 1-Cict-08 (Mo: 9055) Ciat14

Secondary Standards [n].] Check Date (in house) Scheduled Check
Calibrator Box V1.1 SE UMS D06 AB 1004 05-Jun-09 (in house check) In house check: Jun-10

Name Function Signature
Galibraled by: Andrea Gundi Technician

Approved by Fin Bomnalt RA&D Diractor N gﬁ? (
s L L .

Issuad: Novembaer 11, 2008

This calibration carificate shall not be reproduced except in full without writhan approval of the laboratory.
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service sulsse délalannage
Servizio svizzero di taratura
Swiss Calibration Service

Accradibed by the Swiss Accredialion Senice (SAS) Acereditation Ne.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary

DAE data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X to the robot
coordinate system.

Methods Applied and Interpretation of Parameters
* DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

« Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

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

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

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

=  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 intemal 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 intemal 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 aperating
modes.
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DC Voltage Measurement
AD - Converter Resclution nominal
High Range: 1LSB = B.1uV full ranga = -100...+300 mV
Low Range: 1L5E = B1nY fullrange =  -1......+3mV¥
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X ¥ Z
High Range 404,813 +£ 0.1% (k=2) | 404.794 £ 0.1% (k=2) | 405237 + 0.1% (k=2)
Low Range 3.08191 £ 0.79% (k=2) | 3.98417 £ 0.7% (k=2) | 3.98912 + 0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system ] a00°+1°
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Appendix
1. DC Voltage Linearity
High Range Reading (uVv) Difference (V) Error (%)
Channel X + Input 199994.0 1.84 0.00
Channel X + Input 19850.85 0.05 0.00
Channel X = Imput -190497 .97 1.83 -0.01
Channel ¥ + Input 2000103 -3.71 -0.00
Channel ¥ + Input 19899.12 -0.48 -0.00
Channel ¥ - Input -20000.18 0.78 0.00
Channel £ + Input 200010.2 -2.80 -0.00
Channel £ + Input 19998.54 (.86 =0.00
Channel 2 - Input -19999.82 0.00 0.00
Low Range Reading (pV) Difference (uV) Errar (%)
Channel X + Input 2000.3 0.22 0.01
Channel X + Input 200.20 0.30 0,15
Channel X = Input -199.89 0.21 -0.10
Channel ¥ + Input 189998 113 =001
Channel ¥ + Input 200.06 -0.04 -0.02
Channel ¥ - Imput -200.43 -0.73 0,35
Channel £ + Input 1989.5 0.57 -0.03
Channel 2 + Input 199.58 -0.72 (.36
Channel Z - Input -201.11 -1.01 .51
2. Common mode sensitivity
DASY measurement parameaters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Commaon mode High Range Low Range
Input Voltage (mV) Average Reading (pV) Average Reading (uV)
Channel X 200 13.79 1275
- 200 -12.26 -13.72
Channel Y 200 «11.82 =11.47
- 200 10.67 10.68
Channel 2 200 -1.08 -1.35
- 200 0.32 0.12
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel ¥ (pV) Channel Z (pV)
Channel X 200 - 3.36 1.06
Channel ¥ 200 1.52 3.59
Channel Z 200 255 1.41 -

Certilicate Mo: DAE4-871_MNowvDg
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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 15828 16288
Channel ¥ 16188 16745
Channel Z 15790 16219

5. Input Offset Measurement
DASY measurament parametars: Auta Zero Time: 3 sec; Measuring time: 3 sec

Iripeut 10ML2
Average (uv) min. Offset (uV) | max. Offset (uV) Std. Tuu:;atinn
Channel X 0.06 -3.43 1.18 0.52
Channel ¥ -0.71 266 0.96 0.57
Channel 2 -0.95 -1.94 .04 041
6. Input Offset Current
Maminal Input circuitry offset current on all channels: <25f4
7. Input Resistance
Zercing (MOhm) Measuring (MOhm)
Channel X 0.1999 204.4
Channel ¥ 0.1950% 203.5
Channel £ 0.1989 203.8
8. Low Battery Alarm Voltage (verfied during pre test)
Typical values Alarm Level (VDC)
Supply (+ Vec) +7.9
Supply (- Vee) -7.6 :
9. Power Consumption (verified during pre test)
Typical values Switched off (mA) | Stand by (mA) Transmitting (maA)
Supply (+ Vee) +0.0 +6 +14
Supply (- Vec) =001 -B -8
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ANNEX H: The EUT Appearances and Test Configuration

b AR ot 0 |

| Number. el ]
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b: Battery
Picture 6: Constituents of EUT
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Picture 7: Left Hand Touch Cheek Position

Picture 8: Left Hand Tilt 15 Degree Position
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Picture 9: Right Hand Touch Cheek Position

Picture 10: Right Hand Tilt 15 Degree Position
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Picture 11: Body, The EUT display towards ground, the distance from handset to the bottom of the
Phantom is 15mm

Picture 12: Body, The EUT display towards phantom, the distance from handset to the bottom of
the Phantom is 15mm
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Picture 13: Body with earphone, The EUT display towards ground, the distance from handset to the
bottom of the Phantom is 15mm
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ANNEX I: Schematic Diagram of Antenna

wifi'BT antenna

.-

~ 7" main antenna
{ -




