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WCDMA Band V with Lenovo Y-450 Test Position 7 Middle

Date/Time: 3/17/2010 6:38:20 PM

Communication System: WCDMA Band V; Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used: f = 836.6 MHz; g = 1.03 mho/m; ¢, = 54; p = 1000 kg/m3
Ambient Temperature:22.3 C Ligiud Temperature: 21.5°C

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(9.11, 9.11, 9.11); Calibrated: 9/23/2009

Electronics: DAE4 Sn871; Calibrated: 11/11/2009

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1246

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Test Position 7 Middle/Area Scan (91x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.443 mW/g

Test Position 7 Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 19.9 V/m; Power Drift =0.117 dB

Peak SAR (extrapolated) = 0.660 W/kg

SAR(1 g) = 0.400 mWI/g; SAR(10 g) = 0.234 mW/g

Maximum value of SAR (measured) = 0.445 mW/g
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Figure 57 WCDMA Band V with Lenovo Y-450 Test Position 7 Channel 4183
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WCDMA Band V with Lenovo Y-450 Test Position 7 Low

Date/Time: 3/17/2010 7:52:34 PM

Communication System: WCDMA Band V; Frequency: 826.4 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 826.4 MHz; o = 1.02 mho/m; ¢, = 54.1; p = 1000 kg/m®
Ambient Temperature:22.3 C Ligiud Temperature: 21.5°C

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(9.11, 9.11, 9.11); Calibrated: 9/23/2009

Electronics: DAE4 Sn871; Calibrated: 11/11/2009

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1246

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Test Position 7 Low/Area Scan (91x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.485 mW/g

Test Position 7 Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 21.2 V/m; Power Drift = 0.014 dB

Peak SAR (extrapolated) = 0.718 W/kg

SAR(1 g) = 0.435 mWI/g; SAR(10 g) = 0.257 mW/g

Maximum value of SAR (measured) = 0.482 mW/g
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Figure 58 WCDMA Band V with Lenovo Y-450 Test Position 7 Channel 4132
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WCDMA Band V + HSDPA with Lenovo Y-450 Test Position 7 High
Date/Time: 3/17/2010 8:26:31 PM

Communication System: WCDMA Band V+HSDPA,; Frequency: 846.6 MHz;Duty Cycle: 1:1
Medium parameters used: f = 847 MHz; o = 1.03 mho/m; ¢, = 53.9; p = 1000 kg/m3
Ambient Temperature:22.3 C Ligiud Temperature: 21.5°C

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(9.11, 9.11, 9.11); Calibrated: 9/23/2009

Electronics: DAE4 Sn871; Calibrated: 11/11/2009

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1246

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Test Position 7 High/Area Scan (91x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.451 mW(/g

Test Position 7 High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 20.2 V/m; Power Drift = 0.027 dB

Peak SAR (extrapolated) = 0.672 W/kg

SAR(1 g) = 0.400 mWI/g; SAR(10 g) = 0.228 mW/g

Maximum value of SAR (measured) = 0.447 mW/g
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Figure 59 WCDMA Band V+ HSDPA with Lenovo Y-450 Test Position 7 Channel 4233
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WCDMA Band V + HSUPA with Lenovo Y-450 Test Position 7 High
Date/Time: 3/17/2010 8:57:54 PM

Communication System: WCDMA Band V+HSUPA,; Frequency: 846.6 MHz;Duty Cycle: 1:1
Medium parameters used: f = 847 MHz; o = 1.03 mho/m; ¢, = 53.9; p = 1000 kg/m3
Ambient Temperature:22.3 C Ligiud Temperature: 21.5°C

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(9.11, 9.11, 9.11); Calibrated: 9/23/2009

Electronics: DAE4 Sn871; Calibrated: 11/11/2009

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1246

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Test Position 7 High/Area Scan (91x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.344 mW(/g

Test Position 7 High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 18.5 V/m; Power Drift = -0.187 dB

Peak SAR (extrapolated) = 0.500 W/kg

SAR(1 g) = 0.297 mWI/g; SAR(10 g) = 0.170 mW/g

Maximum value of SAR (measured) = 0.332 mW/g
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Figure 60 WCDMA Band V+ HSUPA with Lenovo Y-450 Test Position 7 Channel 4233
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ANNEX D: Probe Calibration Certificate

Calibration Laboratory of
Schmid & Partner
Engineering AG

e,
A Schweizerischer Kalibrierdienst

Service suisse d'étalonnage

1,

!

3
il “\‘

S //:_—;\\ 3 Setvizio svizzero di taratura
Zaughausstrasse 43, 8004 Zurich, Switzerland 2,” ,,/[/T\\\\‘,\P Swiss Calibration Service
CONME
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

Object

Calibration procedure(s)

Calibration date:

Condition of the calibrated item i FleEAREE

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

Alll calibrations have been conducted in the closed taboratory 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
Power meter E44198 GB41293874 1-Apr-09 (No. 217-01030) Apr-10

Power sensor E4412A MY41495277 1-Apr-08 (No. 217-01030) Apr-10

Power sensor E4412A MY41498087 1-Apr-09 {No. 217-01030) Apr-10

Reference 3 dB Attenuator SN: 85054 (3c) 31-Mar-08 (No. 217-01028) Mar-10 .
Reference 20 dB Attenuator SN: §5086 (20b) 31-Mar-09 (No. 217-01028) Mar-10

Reference 30 dB Attenuator SN: S5129 (30b) 31-Mar-09 (No. 217-01027) Mar-10

Reference Probe ES3DV2 SN: 3013 . 2-Jan-09 (No. ES3-3013_Jan09) Jan-10 i
DAE4 SN: 660 9-Sep-08 (No. DAE4-660_Sep08) Sep-08

Secondary Standards ID # Check Date {in house) Scheduled Check

RF generator HP 8648C US3642U01700 4-Aug-99 (in house check Oct-07) In house check: Oct-09
Network Analyzer HP 8753E US37390585 18-Cct-01 (in house check Qct-08) In house check: Oct-09

Function

Calibrated by:

Approved by:

Issued: September 23, 2009

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: EX3-3677_Sep02 Page 1 0f9
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

s Schweizerischer Kalibrierdienst

c Service suisse d'étalonnage
Servizio svizzero di taratura

s Swiss Calibration Service

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

Glossary:

TSL tissue simuiating liquid

NORMXx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

Polarization ¢ ¢ rotation around probe axis

Polarization $ 9 rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., 8 = 0 is normal to probe axis

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 Techniques”, December 2003

b) IEC 62209-1, “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

Methods Applied and Interpretation of Parameters:
o NORMXx,y.z: Assessed for E-field polarization 3 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMx,y,z are only intermediate values, i.e., the uncertainties of
NORMz,y,z does not effect the E*-field uncertainty inside TSL (see below ConvF).

o NORM(fx,y,z = NORMx,y,z * frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2. The uncertainty of
the frequency response is included in the stated uncertainty of ConvF.

* DCPx,y.z: DCP are numerical linearization parameters assessed based on the data of _
power sweep (no uncertainty required). DCP does not depend on frequency nor media.

» ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or
Temperature Transfer Standard for f < 800 MHz) and inside waveguide using analytica! field
distributions based on power measurements for f > 800 MHz. The same setups are used for
assessment of the parameters applied for boundary compensation (alpha, depth) of which
typical uncertainty values are given. These parameters are used in DASY4 software to
improve probe accuracy close to the boundary. The sensitivity in TSL corresponds to
NORMXx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A
frequency dependent ConvF is used in DASY version 4.4 and higher which allows extending
the validity from + 50 MHz to £ 100 MHz.

o Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a
flat phantom exposed by a patch antenna.

* Sensor Offset. The sensor offset corresponds to the offset of virtual measurement center
from the probe tip (on probe axis). No tolerance required.

Certificate No: EX3-3677_Sep09 Page 2 of 9
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EX3DV4 SN:3677 September 23, 2009

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!)

Certificate No: EX3-3677_Sep09 - Page 3 0f 9
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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

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
corresponds to a coverage probability of approximately 95%.

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

& Numerical linearization parameter: uncertainty not required.

Certificate No: EX3-3677_Sep09 - Page 4 of 9



TA Technology (Shanghai) Co., Ltd.

Test Report
Report No. RZA2010-0253 Page 109 of 138

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)

Certificate No: EX3-3677_Sep09 " Page5of9
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EX3DV4 SN:3677 September 23, 2009

Receiving Pattern ($), 9 = 0°

e . — S T

f=600 MHz, TEM ifi110EXX
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Uncertainty of Axial Isotropy Assessment: + 0.5% (k=2)

Certificate No: EX3-3677_Sep09 Page 6 of 9
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EX3DV4 SN:3677 September 23, 2009

Dynamic Range f(SARcaq)
(Waveguide R22, f = 1800 MHz)
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Uncertainty of Linearity Assessment: t 0.6% (k=2)

Certificate No: EX3-3677_Sep09 ; Page 7 of 9
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EX3DV4 SN:3677 September 23, 2009

Conversion Factor Assessment

f =900 MHz, WGLS R9 (head) ‘ f=1750 MHz, WGLS R22 (head) |
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‘W—O—WV Ar;alytical _o—Méésurem;ﬁté ’ : +_-Ané;ytical "—o—Measruﬂrre'ementis ‘ |

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

835 +50/+£100 Head 415+5% 090+5% 068 084 9.20 £ 11.0% (k=2)
900 £50/+100 Head 41.5:5% 097x5% 071 0862 8.91 £ 11.0% (k=2)
1750 50/ 100 Head 40.1+5% 13715% 068 062 8.04 1 11.0% (k=2)
1950  +50/1 100 Head 40.0x5% 1.40x5% 0.70 0.60 7.53 +11.0% (k=2)
450 £50/+100 Body 58.7+5% 0.94+5% 032 049 10.43 +13.3% (k=2)
835 +50/+100 Body 55.2+5% 0.97+5% 054 073 9.11 £11.0% k=2)
900 +50/%100 Body 550%5% 1.05+5% 083 071 8.89 +11.0% (k=2)
1750 x50/ 100 Body 534+5% 149:5% 055 074 7.70 £ 11.0% (k=2)
1950  +50/+100 Body 533%5% 1.52+5% 030 101 7.62 +11.0% (k=2)
2450 +50/%100 Body 52.7+5% 1.95+5% 056 068 7.28 1 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 : Page 8 of 9
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EX3DV4 SN:3677

Deviation from Isotropy in HSL
Error (¢, 9), f = 900 MHz
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Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)

Certificate No: EX3-3677_Sep09 - Page 8 of 9
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ANNEX E: D835V2 Dipole Calibration Certificate

Calibration Laboratory of P

S Sohrwoizerischar Kalibrierdisnst
Schmid & Partner % g Sarvice suisse d'étalonnage
Engineering AG 2 ] Servizio svizpare di iaratura
Feughausstrazse 43, B004 Zurich, Switzerland ﬁ?_ S swiss Calibration Sarvice
e
Accreditad by the Swiss Accreditation Service (SAS) Accreditation Mo.: SC5 108

Tha Swiss Accreditation Sarvion ks one of tha signataries to the E4
Multifateral Agreemant for the recognition of calibration certificates

Calibration data:

Canditian af the calibrated Bem

This calibration cartificate documents the fraceabiity fo nalional standards, which raalize the physical unils of measuremenls (S1).
The reasurements and the uncertainies with confidence probabiity are ghan on the following pages and are parl of the catificals.

AF cabbraliars have baen condusted in he desed laboratory faclity: environmant lempesature (22 £ 31°C and humidity < T0%.

Calibration Equipment uged (METE critical for calbration)

Primary Siandards ID# Cal Data (Cartificain Mo.) Schaduted Callbration

Powar mater EPM-4428, GEET4B0TI 08-0ca-08 (Mo, 217-00828) Qi-09

Powar sensor HP 84814 USITIRETED 08-0cs-08 (No, 217-00884) Det-08

Referance 20 4B Athanuatar SN; SO (20q) A1-ar-08 (Mo, 217-01025) Mar-10

Type-M mismatch combination SN; 80472/ 06327 A1-Mar-0 (N, 21 7-01029) Mar-10

Reference Prabe ES3002 SN 3028 AC-Apr-08 (Mo, E53-3025_spnlH) Apr-10

DAEd She g1 O7-Mar-L8l (N, DAE4-BI1_Marl) Mar-10

Secordary Standards D& Chack Date {in heusa) Soheduled Check

Power sensar HP BAB1A MYH1052317 AB-00-0F {in house chack Oct-07) in hawsa ched: Oc-08

RF panersior RAS SMT-06 ANR0DSE 4-0ug-89 [in house check Det-07) I o chech: D08

Metwork Analyzer HF BT53E UE3TI00588 Sa208 1800107 {in house chack Oct-U8) n hotsa chag: Oc-09
Mama Funcfion Signature

Calibrated by ] E I e L | [ ey picln S

Approved by

lssued: July 13, 2008

This calibration certificate shall not be reproduced excepd in full without wiitlen appraval of the labeeatory.

Corificate No: DEISV2-4d0BZ_Julls Page 1 of 8



TA Technology (Shanghai) Co., Ltd.

Test Report
Report No. RZA2010-0253 Page 115 of 138

Calibration Laboratory of
Schmid & Pariner

Enginearing AG
Zaughausstrasse 43, 5004 Furich, Switzoriand

Schweizerischer Kalibriardanst
Sorvice sulsss d'édtalonnags
Servizio svizzens i taraturs
Swiss Calibration Servica

Accrodited by the Swiss Accreditation Servios (S45] Accreditation No,: SCS 108
The Swiss Accreditation Service i one of the signatories to the EA
Muliitateral Agreasmsant for the recognition of calibration cartificates

Glossary:

TSL tissue simulating liquid

ConvF sansitivity in TSL / NORM x,y.2
P not applicable or not measurad

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) IEC 62208-1, "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 Radiofreguency
Electromagnetic Fields; Additional Information for Evaluating Comgpliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bullatin 65

Additional Documentation:
d) DASY4/5 System Handboolk

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 valld at the frequency indicated,

s Anfenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom saction, with the arms oriented
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
measuremeant at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

» Electrical Delay: One-way delay betwaen the SMA connector and the antenna feed point. Mo
uncerainty required,

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

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

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

Cartificate Mo: DE35V2-4d082_Julog Pape 2al 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS V5.0

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom W4.9

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution di, dy, dz = 5 mm

Frequency 835 MHz £ 1 MHz
Head TSL parameters

The foliowing parameters and calculations ware applied.
Temperature Parmittivity Conductivity

Morminal Head TS5L parameaters x2orc 41.5 0.90 mho/m

Measured Head TSL parameters (22.040.2)°C 404 + 6 % 0.89 mihcim £ 6 %

Head TSL temperature during test (22.2 £0.2)°C Zn i
SAR result with Head TSL

SAR averaged over 1 cm’ |1 g) of Head TSL Canditian

SAR measurad 250 mW input power 242mWig

SAR normalized nomalized to 1W Q.68 mW /g

SAR for nominal Head TSL parameters '

normalized to 1W

9.71 mW ig £ 17.0 % (k=2)

SAR averaged over 10 e (10 g) of Head TSL condition
SAR measured 250 mW Input power 1.58mW i g
SAR nommalized normalized to 1W BIZ2mWig

SAR for nominal Head TSL paramelers

normalized to 1W

B.34 mW /g £ 16.5 % (k=2)

! Comection to nominal TSL parameters according to d), chapter "SAR Sensitivities™

Cerificate Mo: DB35V2-4d082_JulDg Page 3 of 8



TA Technology (Shanghai) Co., Ltd.
Test Report

Report No. RZA2010-0253

Page 117 of 138

Body TSL parameters
The following paramaters and calculations were applied.
Temperature Permittivity Conductivity
Meminal Body TSL parameters 220°C 56,2 0.97 mha'm
Measured Body TSL parameters (220x02)°C 53.0+6 % 0.99 mhoim £ 6 %
Body TSL temperature during test (22502)°C — —
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Candition
SAR measured 250 mW input power 256 mW fg
SAR nomalizad mormalized to 1W 10.2mWig

SAR for nominal Body TSL parametars ©

narmalized to 1W

10.0 mW 1 g £17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW inpul power 1.68 mW i g
SAR normalized normalized o 1W GBFemW/ig

SAR for nominal Body TSL parametess ©

nommalized to 1W

661 mW (g £ 16.5 % (k=2)

* Correclion to nominal TSL parameters according to d), chapter "SAR Sensitivities”

Cerifizate Mo: DAASWE-4d082_Jul0d

Page 4 of 9
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Appendix

Antenna Parameters with Head TSL

Impedance, fransformed to feed point 5230-25K
Relurn Loss -205dB

Antenna Parameters with Body TSL

Impedance, trensformed o feed point 4830-4310
Return Loss -26.6 dB

General Antenna Parameters and Design

| Elactrical Delay {one direction) | 1,380 ns

After long term use with 1000 radiated power, only & sfight warming of the dipole near the feedpaint can be measurad.

The dipola is made of standard semirigid coaxial cable. The center conductor of the feeding line is direclly connecied to the
sacond am of the dipale. The antenna is therefore short-circuited for DC-gignats.

Mo excessive force must be applied to the dipole arms, because they might band or the soldered connections near the
feadpaint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on Ociober 17, 2008

Certificate No: DEISV2-43082_Jullg Page Sof9
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DASYS Validation Report for Head TSL
DateTime: 13.07.2009 11:31:45

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DE35SVE; Serial: DE3SV - SN:4d082

Communication System: CW-835; Frequency: 835 MHz; Duty Cycle: 1:1
Medium: HEL 900 MHz

Medium parameters used; =835 MHz o= (.89 mho/m; £ = 40.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/TEC)

DASYS Configuration:
= Probe: ESIOWZ - SN3025; ConvF(5.86, 5.86, 5,80k Calibrated: 30004, 2009
®  Sensor-Surface: Smm (Mechanical Surfsce Detection)
e Elecueaics: DAE4 Sn601; Calibrated: 07,03 2009
Phantoe: Flat Phantom 491 Type: QDOOGPA%AA; Serial: 1001

+  Measurement SW: DASYS, V3.0 Build 120; SEMCAD X Version 134 Build 45

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

Reference Value = 57.4 Vim: Power Drift = 0.00639 dB

Peak SAR (extrapolated) = 3.62 Wikg

SAR(1 g) = 2.42 mW/g; SAR(10 g} = 1.58 mW/g

Maximum valus of SAR (measured) = 2.8 mW/yg

0 B = 2.3mWig

Ceartificate Mo DEISV2-20082 - Julls Fage 6 of@
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date/Time: 13.07.200% 11:50:13
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DE35VZ; Serial: DS35V2 - SN:4d082
Communication System: CW; Freguency: 833 MHz; Duty Cycle: 1:1
Medium: MSLSO0
Medium parameters used: = 835 MHz; o = 0.99 mho/m; & = 53; p = 1000 kg/m’

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

DASYS Configuration:
s Probe: ESIDV2 - SN3025; ConvF(5,79, 5.79, 5.79); Calibrated: 30.04200%
*  Sensor-Surface: 3mm (Mechanical Serfoce Detection)
#  Flectromics: DAES Sniill ; Calibrated: 07.03.200%
»  Phantoemn: Flat Phamom 4.9L; Type: QDOOOP40AA; Serial: 1001
»  Measurement SW: DASYS, W50 Build 130 SEMCAD X Version 134 Build 43

Pin = 250mW, d = 15mm/Zoom Scan (Tx7x7VCube 0: Measurement grid: dx=5mm, dy=5mum,
dz=5mm

Reference Value = 56.4 V/m; Power Drift = 0,013 dB

Peak SAR (extrapolated) = 3.76 Wikg

SAR(] g) = 2.56 mW/g; SAR(10 g) = 1.68 mW/g

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

db
0

-Z.08

0 dB = 2 87mWig

Cortificabe Mo: DRISYV2-2d082_Julls Paga Baf g
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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




TA Technology (Shanghai) Co., Ltd.

Test Report
Report No. RZA2010-0253 Page 124 of 138

Calibration Laboratory of

: g Schwsizerischer Kalibriardignst
Schmid & Partner ¢ Service suisse distalannage
Engineering AG Servizio svizzero di taratura
Zaughausstrasse 43, 8004 Zurich. Switzertand 8 swiss Calibration Service
pceredited by the Swiss Accreditation, Sarvics (SAS) Aceraditation No.. 5CS 108

The Swiss Accreditation Service is one of the signateries to the EA
Multilatoral Agreement for the recagnition of calibration certificates.

Glossary:

TSL tissue simulating liquid

ConvF sensitivity In TSL / NORM x,y,2
MIA 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
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 phones (300 MHz - 3 GHz),
July 2001

c) Federal Communications Commission Office of Engineering & Technalagy (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure 10 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 &5

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
. Measurement Conditions: Further detalls 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 phantorn section, with the arms ariented
parallel to the body axis.

« Feed Point Impedance and Return Loss: These parameters are measured with the dipole
nositioned 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
reflectad power. No uncertainty required.

s CElectrical Delay: One-way delay between tha SMA connector and the antenna feed point. No
uncertainty 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
connectar.

s SAR for nominal TSL parameters, The measured TSL parameters are used o calculate the
naminal SAR result.

Certificate Mo: 01900V2-5d018_JunD3 Page 2 ofg
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Measurement Conditions
DASY system configuration. as far a5 not given on page 1.

DASY Version DASYS WE.D
Extrapolation i Adwvanced Extrapolation

Phantom Wadular Flal Pharom V5.0

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

Freguency 1800 MHz £ 1 MHz

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

Temperature Pearmittivity Conductivity
Mominal Head TSL parameters 220°C 40.4 1.40 mhaim
Measured Head T5L paramelers (22.0+0.2)°C 4106 % 1.42 mhamz 6%
Head TSL temperatura during test (22.0£0.2)°C i e s
SAR result with Head TSL

SAR averaged over 1 em® {1 g} of Head TSL condition
SAR measured 250 mW input powes 10.3mWig
SAR normalized narmalized 1o 1W 41.2mWig
SAR for nominal Head TSL parameters ' narmalized o W | 411 mW i g217.0 % (k=2}
SAR averaged over 10 cm® {10 g) of Head TSL Condition
SAR measurad 250 W input power 533mnig

| BAR normailzed normalized to TN | 21.5mWig

(R E -l
SAR far nominal Head TSL parameters ' narmalized o 1W | .5 mW g £ 16.5 % (k=2)

1 camection 1o nominal TSL parameters scoanding to d), chapter "SAR Sensiliviles”

—

Certificate Mo D1800W2-5d0H 8 _Jupla Page 3 0of &
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Body TSL parameters

The following parameters and calculafions weare applied.

! Temperatura Parmittivity Conductivity
Nominal Body TSL parameters 2ot 533 1.52 mhaim
Measured Body TSL parameters {220 +0.3)"C 539+6% 1.58 mhaim £ 6 %
Body 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 powear 10.5mWig
SAR nomalized normalizad ta TW 420mWig

IEER for nominal Bady TSL parameters normalized ta 1W 1.7 mW i g £ 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Body TSL condition
SAR measurad 250 mW input power E52mWig
SAR narmalized namealized o 1W 2Z2AmWig
SAR for nominal Body TSL parameters * normalized to 1W 22.0 mW /g 16.5 % (k=2)

¢ Carreelion to nominal TSL parameters accoeding to d), chapter “SAR Sensitivities”

..... =

Cartificale Mo: D1900V2-54018_Jundd Page 4 of 9
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Appendix

Antenna Parameters with Head TSL
[ impedance, ransformet to feed paint 51.80+27 0
[I Raturn Loss -20.9dB

Antenna Parameters with Body TSL

Impedance, rensformed to feed poin 4660+ 4.3
-24.9 0B

Relurn Loss

General Antenna Parameters and Design

| Elactrical Delay (one draction] I 1,195 ns
L 1

Adter long term use with 100\ radiated powar, only a slight warming of the dipale near the feedpaint can be measured.

The dipole is made of standard semirigsd cosxial cable. The center conductar of the feeding line |s directly connected to the
gecand arm of the dipale. The antenna is therefore short-circuited for DC-signals,

Mo excessive faree must be applied to the dipols arms, because iney might bend o the soldered connackions near the
feadpaint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufaciurad an June 0d, 2002

Carfificate Mo D1G00VE-5d018_Jurd@ Page 5ofd
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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: D1900V? - SN:5d018

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

Medium: HSL U11 BB

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

Measurement Standard: DASYS (IEEE/IEC)

DASY S Configuration:
o Probe ES3DV2 - SN30235; ConvF(4.58, 4.88, 4,88k Calibrated: 30.04.200%
¢ Sensor-Surface: 3mm {Mechanicnl Surface Derection)
s Electronics: DAES Sn601; Caltbrated: 07,03, 3009
¢ Phantom: Flal Phamtom 5.0 (front); Type: QDIOOPS0AA; Senial: 1081

o Measurernent SW: 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) (Tx7x7)/Cube 0
Measurement grid: dx=5mm, dy=5mm, dz=5mm

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

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

dB

-
o
"

=2l

OdB = 12.AmWe

P —

Cartificate Mo DI800V2-5d018_Junls Page & of &
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Date/Time: 26.06. 2000 §4,30:50

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

Communication Svstem: CW: Freguency: 1900 MHz; Duty Cycle: 1:1

Medivm: MSL ULOD BB

Medium parameters used: f= 1900 MHz; 6 = 1.55 mho/m; .= 54; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEETEC)

DASY S Configuration:
s Probe ESIDVZ - SNI02S; ConvE(d.48, .46, 4.40) Calibrated: H0.04.2000
*  Sepgor-Surface; 3mm (Mechanical Surface Detection)
s Electronics: DAES Snalll; Calibrated: 07,03 200G
o Phanto: Flat Prantom 5.0 (back ) Type: QDOMOPS0AA; Serial: 1002

o Measurement SW: DASYS, V0 Build 120; SEMCAD X Version 134 Build 45

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

Reference Value = 958 Vim; Power Drift = 0.043 dB

Peak SAR (extrapolated) = 18.9 Wiky

SAR(1 g) = 10.5 mW/g: SAR(1D g) = 552 mW/g

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

e

L

{1 dB = [ 3mWp

Cerllficate Mo: DT900VZ-54018_Jun(s Fage Bofd
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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, 8004 Zurich, Switzerland

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

Accreditad by the Swess Accreditation Sarvice (SAS) Accreditation bo.; SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Mulilateral Agreament for the recognition of calibration cerlificates

cient  TA—SH (Auden) Certificate No: DAEA-871_Nov09
CALIBRATION CERTIFICATE

Cimjact DAE4 - SD 000 D04 BJ - SN: 871

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

Calibration dais: Movemnber 11, 2009

Thie calibration cartificate documants the tracesbility to national standards, which realize the physical units of measuremants (S1).
Tha measurements and tha uncarainties with confidance probability are given on tha Ellowing pages and e pan of the cenificats

All calibrations hawve been conducted in the dosed laboratory Facdity: environment temperabare (22 + 3)°C and humidity < T0%.

Calibration Equipmeant used (MATE critical for cabibration]

Frimary Standards 1D ¥ Cal Dala [Carifizate Mo.) Schadulad Calibration
Kaithley Multirmater Typie 2001 SH: DE1027E 1-0et-0 (Mo: B056) Ocl-10

Secondary Standards D # Check Date (in housa) Schadulad Check o
Calibrator Box V1.1 SE UMS 005 AB 1004 05-Jun-03 [in house check) In howse check: Jum-10

Mama Funghon Sigrirtureg
Calibrated by: Andrea Gurtl Tachniclan

Appronvid by Fir Bambhaolt R&D Direscrtar ﬁ
| WS eaad

bssued: Movembar 11, 200%

This calibration cartificate shall not be reproduced excapt in full without writien appraval of the laboratory.

Cedificate Mo: DAE4-B71_MNow(l@ Page 1of 5
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Calibration Laboratory of Py N Scinvetesrischer Katendienst
Schmid & Partner e g et i e
Engineering AG % Servizio svizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzeriand %,ﬁ:&‘ S Swiss Calibration Service
Accraditad by the Swiss Accradilation Senvice (S4S) Acereditation Ne.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agresment 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: Galibration 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 uncerainty.

* 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
measurament.

= 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 valtage 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 generatad,

+  Power consumption: Typical value for information. Supply currents in various operating
modes.

Ceartificate No: DAE4-871_NowvDa Page 2 of 5
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DC Voltage Measurement
AD - Converter Resolution nominal
High Range: 1LSB = 6. 1u\v, full ramge = -100...+300 mV
Low Range: 1L5B = GinV , fullrange = -1.......+3mY¥

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

Calibration Factors X Y

F

High Range 404,813 £ 0.1% (k=2) | 404.794 £ 0.1% (k=2)

405.237 + 0.1% (k=2)

Low Range 398191 + 0.7% (k=2) | 3.98417 £ 0.7% (k=2)

3.88912 + 0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY systam

80.0°+1°¢

Cenificate No: DAE4-871_Now(d Paga3al 5
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Appendix
1. DC Voltage Linearity
High Range Reading (uV) Difference (pV) Error (%)
Channel X + Input 1599934.0 1.84 0.00
Channel X + Input 18999.85 0.05 0.00
Channel X = Imput -19997 97 1.83 -0.01
Channel ¥ + Input 200010.3 -3.71 -0.00
Channel ¥ + Input 19899912 -0.48 -0.00
Channel ¥ - Input -20000.18 0.78 0.00
Channel Z + Input 2000102 -2.80 -0.00
Channel £ + Input 19998.54 -0.B6 <0.00
Channel Z - Input -19995,82 0.00 0.00
Low Range Reading (pV) Difference (uV) Error (%)
Channel X + Input 2000.3 0.2z o
Channel X + Input 200.20 0.30 0.15
Channel X = Input -1499.89 0.29 -0.10
Channel ¥ + Input 1959.8 -0.13 -0.01
Channel ¥ + Input 200.08 -0.04 -0.02
Channel ¥ - Input -200.43 -0.73 0.36
Channel £ + Input 1999.5 0.57 .03
Channel Z + Input 195,58 -0.72 -0.36
Channel 2 - Input -201.11 -1.01 .51
2. Common mode sensitivity
DASY measurement parameters: Auto fera Time: 3 sac; Measuring fime: 3 sec
Common maode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (pv)
Channel X 200 13,79 12.75
- 200 -12.26 -13.72
Channel ¥ 200 =11.82 -11.47
- 200 10.67 10.68
Channel Z 200 -1.08 -1.35
- 200 0.32 a1z
3. Channel separation
DASY measurament paramaters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (u¥) | Channel ¥ (uV) Channel Z (pV)
Channel X 200 3,38 1.06
Channel ¥ 200 152 - 3.59
Channel Z 200 255 141
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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 Y 16188 15745
Channel Z 15790 16219
Input Offset Measurement
DASY measurament parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input 1002
Average (V) min. Offset (uV) | max. Offset (uV) L ?::]II“"““
Channel X 0.06 -3.43 1.18 0.562
Channel ¥ Eiira | -2 66 0.96 0.57
Channel 2 -0.95 -1.94 0.04 .41
Input Offset Current
Mominal Input circuitry offset current on all channels: <254
Input Resistance
Zeroing (MOhm) Measuring (MOhm)
Channel X 0.19849 2044
Channel ¥ 01899 2036
Channel £ 01999 203.8

Low Battery Alarm Voltage iveritiad during pre test)

Typical values.

MAlarm Level (VDC)

Supply (+ Vec) +7.9
Supply (- Viec) =76
Power Consumption jverifisd during pre test)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)

Supply (+ Vee)

+0.0

+B

+14

Supply (- Vec)

—0.01

-8

-9
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