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WCDMA Band IV Towards Ground Low

Date/Time: 11/7/2009 12:27:34 PM

Communication System: WCDMA Band IV; Frequency: 1712.4 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1712.4 MHz; 0 = 1.42 mho/m; €, = 52.7; p = 1000 kg/m3
Ambient Temperature:22.3 C Ligiud Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: ET3DV6 — SN1737; ConvF(4.84, 4.84, 4.84); Calibrated: 11/25/2008

Electronics: DAE4 Sn452; Calibrated: 11/18/2008

Phantom: SAMO0O TO01 ; Type: SAM V4.0; Serial: TP-1246

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

Towards Ground Low/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.800 mW/g

Towards Ground Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 22.2 V/m; Power Drift = 0.089 dB

Peak SAR (extrapolated) = 1.15 W/kg

SAR(1 g) =0.723 mWI/g; SAR(10 g) = 0.431 mW/g

Maximum value of SAR (measured) = 0.795 mW/g
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Figure 87 Body, Towards Ground, WCDMA Band IV Channel 1312
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1g/10g Averaged SAR

SAR: Foom Scan:Vale &long £, X=3, ¥=3
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Figure 88 Z-Scan at power reference point (Body, Towards Ground, WCDMA Band IV Channel 1312)
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WCDMA Band IV Towards Phantom Middle

Date/Time: 11/7/2009 11:24:23 AM

Communication System: WCDMA Band IV; Frequency: 1732.6 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1733 MHz; o = 1.44 mho/m; ¢, = 52.7; p = 1000 kg/m3
Ambient Temperature:22.3 C Ligiud Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: ET3DV6 — SN1737; ConvF(4.84, 4.84, 4.84); Calibrated: 11/25/2008
Electronics: DAE4 Sn452; Calibrated: 11/18/2008

Phantom: SAMO0O TO01 ; Type: SAM V4.0; Serial: TP-1246

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

Towards Phantom Middle/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.177 mW/g

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

Reference Value = 9.36 V/m; Power Drift = 0.025 dB

Peak SAR (extrapolated) = 0.266 W/kg

SAR(1 g) = 0.163 mW/g; SAR(10 g) = 0.096 mW/g

Maximum value of SAR (measured) = 0.178 mW/g
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Figure 89 Body, Towards Phantom, WCDMA Band IV Channel 1412
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1g/10g Averaged SAR

SAR: Foom Scan:Vale &long £, X=3, ¥=3
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Figure 90 Z-Scan at power reference point (Body, Towards Phantom, WCDMA Band IV Channel
1412)
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WCDMA Band IV with Earphone Towards Ground High

Date/Time: 11/7/2009 12:53:59 PM

Communication System: WCDMA Band IV; Frequency: 1752.6 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1753 MHz; o = 1.45 mho/m; ¢, = 52.7; p = 1000 kg/m3
Ambient Temperature:22.3 C Ligiud Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: ET3DV6 — SN1737; ConvF(4.84, 4.84, 4.84); Calibrated: 11/25/2008
Electronics: DAE4 Sn452; Calibrated: 11/18/2008

Phantom: SAMO0O TO01 ; Type: SAM V4.0; Serial: TP-1246

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

Towards Ground High/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.792 mW/g

Towards Ground High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 22.4 VV/m; Power Drift = 0.030 dB

Peak SAR (extrapolated) = 1.15 W/kg

SAR(1 g) =0.711 mWI/g; SAR(10 g) = 0.415 mW/g

Maximum value of SAR (measured) = 0.771 mW/g
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Figure 91 Body, Towards Ground, WCDMA Band IV Channel 1513
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1g/10g Averaged SAR
SAR: Foom Scan:Vale &long £, X=3, ¥=3
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Figure 92 Z-Scan at power reference point (Body, Towards Ground, WCDMA Band IV Channel 1513)
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WCDMA Band IV+HSDPA Towards Ground High

Date/Time: 11/7/2009 1:12:52 PM

Communication System: WCDMA Band IV+HSDPA; Frequency: 1752.6 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1753 MHz; o = 1.45 mho/m; ¢, = 52.7; p = 1000 kg/m3
Ambient Temperature:22.3 C Ligiud Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: ET3DV6 — SN1737; ConvF(4.84, 4.84, 4.84); Calibrated: 11/25/2008

Electronics: DAE4 Sn452; Calibrated: 11/18/2008

Phantom: SAMO0O TO01 ; Type: SAM V4.0; Serial: TP-1246

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

Towards Ground High/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.785 mW/g

Towards Ground High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 22.1 V/m; Power Drift = -0.030 dB

Peak SAR (extrapolated) = 1.14 W/kg

SAR(1 g) = 0.700 mWI/g; SAR(10 g) = 0.411 mW/g

Maximum value of SAR (measured) = 0.771 mW/g
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Figure 93 Body, Towards Ground, WCDMA Band IV HSDPA Channel 1513
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1g/10g Averaged SAR

SAR: Foom Scan:Vale &long £, X=3, ¥=3
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Figure 94 Z-Scan at power reference point (Body, Towards Ground, WCDMA Band IV HSDPA
Channel 1513)
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ANNEX D: Probe Calibration Certificate

Calibration Laboratory of P

Schmid & Pariner &
Engineering AG -

Zsughsusstrasss 43, 8004 Zurich, Switcerand F—

Accredied by the Swiss Accredilstion Service (5A5)
The Bwiss Accreditation Sorvice la one of the signatories to the EA
Multilateral Agreemant for the recognition of calbwation certificales

Calibration cate:
Comitinol e oo ten | Toler@RGRRBIIL SRR

This calibration cenificato documents e ireceabiiy io netionsl standards, which maitte o physicad units of mogssurmants (51
This masaunements. and B uncorainiies with confidencs probsbility ase gaven on the lollowing paged and e part of Bu corificals

Al calibrafions have besn conductied in o closed lsborelory faciity: snvisonment lsmparature {22 & 330 and humidity < T0%

Calibration Equipment used (MBTE critical for calibeason)

Primary Standarcs Lk Gai Dot (Certifirate Mo, | _ Scheculsd Calibration
Power maler E44198 GBAY AT 1-Apr-08 [No. 297-00788) Apria

Powsr sansor E44124 MY 4ESTTT 1-Ape-08 [Na 21 7-00788) Aprdg

Powar sanasr Edd 124 WEY4 S4BA0ET TdpeD Mo, 2H T-HOTAS) gt 09

Refersnce 1 dB ARafisios SN 85054 (3c) = Jud-08 (Mo, 217-00865) Juil-0% .
Reforono 20 08 Alemuabor Shi: SS006 [2) 1-Mav 08 (No. 217-0078T) Agr-i

Refarence 30 08 Afionuator Shi: 55120 {30&) 1-Jul-08 (W 217-00868) Jui

Ratarmnts Proba ES300WE BN 3043 2-Jan-08 (Mo ES3-3013_Jan0s) Jan-08

DAE4 BN 66D 8-Eep-08 (Mo DAE4-B60_Sep0s) Sep-08

| Secondary Standurts io# Check Dt fn bousa) Sepaculsd Chack

RF genamdor HP BE48C LIS 20 TO0 4-Aug-58 (i Powss check, Ocl-07) In house check: Oo-09
Natwark Anatyzor HF 87558 USITIo0ses 1803011 (im heousse chch Oct-08) s P chsche 4.0 '
Caibaind by

Approved by:

This mmwmhmﬂnuﬂHMMduw

Certificale Noc ET3-1737_Now(g Page 1ol @
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Calibration Lﬂbﬂmﬂw of ﬁ‘“@“& § Schwsizerischar Kallbriardienst
Schmid & Partner e o Servies suisse dtalonnage

Engineering AG g Sarvizko svizzoro di taratura
Zoughausstrasse 43, 8004 Zurich, Switzsrland % @hf S  Ewiss Callbeation Sarvica
Accrodiied ty th Swiss Acorodistion Senvics (SAS) Accreditation Ne.: SCS 108
mmwmumumwumu
Miultilatoral Agreomaent for the recagnition of calibration ceriificates
Glossary:
TSL tissue simulating liquid
NORMzx.y.z sansitivity in free space
GConvF sensitivity in TSL / NORMx,y .z
pcp diode compression point
Polarization g ¢ rotation around probe axis .
Polarization & & rotalion around an axis that is in the plane normal to probe axis (at

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

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measuremant Techniques®, 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)",
Fabruary 2005

Methods Applied and Interpretation of Parameters:

* NORMx.y.z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell: f > 1800 MHz:
R22 waveguide), NORMx,y,z are only intermediate values, i.e., the uncertainties of
NORMx.y,z does not effect the E>-field uncertainty inside TSL (see below ConvF),

« 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 uncartainty 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 Farameters: Assessed in flat phantom using E-field (or
Temperature Transfer Standard for f < 800 MHz) and inside waveguide using analytical 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 uncenainty values are given. These parameters are used in DASY4 software to
improve probe accuracy close fo the boundary. The sensitivity in TSL corresponds lo
NORMx.y.z * ConvF wheraby the uncertainty correspands 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.

= Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized uging 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.

Carificale No: ET3-1737_Nowi@ Page 2of 8
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ET3DVE SN:1737 MNovember 25, 2008

Probe ET3DV6

SN:1737

Manufactured: September 27, 2002
Last calibrated: February 19, 2007

Repaired: November 18, 2008
Recalibrated: November 25, 2008

Calibrated for DASY Systems

{MNola: non-compatibhe with DASY?2 systeml)

Cerlificale Mo, ET3-1737_Nev08 Pagelol®



TA Technology (Shanghai) Co., Ltd.

Test Report
Report No.: RZA2009- 1439 Page 1320f 173

ET3DVE SN:1737 November 25, 2008

DASY - Parameters of Probe: ET3DV6 SN:1737

Sensitivity in Free Space” Diode Compression”
NormX 1.42:101%  pVAVImY DCP X 93 mV
Norm'Y 168 +101%  pVIVIm) DCP Y 94 mV
NormZ 1.632104%  pVI(Vim) DcP 2 85 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page 8,

Boundary Effect
TSL #00 MHz Typical SAR gradiant: 5 % per mm
Sensor Conter to Phantom Surface Distance A7 mm 4.7 mm
SARy, ™) Without Correction Algoriihm 10.7 6.9
SARE, [) With Comection Algarithm 03 0.4
TSL 1750 MHz Typlcal SAR gradient: 10 % par mm
Sensor Centar 1o Phantom Surface Distanca 3T mm 4.7 mm
SAR,, [%] Without Correction Algorithm 12,5 84
SARg, [%] With Correction Algorithm 08 0.5
Sensor Offset :
Proba Tip to Sensor Centar 2.7 mm

The reported uncertainty of measurement Is stated as the standard uncertainty of
maasurement multiplied by the coverage factor k=2, which for a normal distribution
corresponds (o a coverage probability of approximately 95%,

* Tha imcartantes of NomX. Y2 do nol aflect the £ fisld urcanasinty rmkis TSL (ses Pugs &)
¥ Musmarical ksarization porameter: uncertainty not requined

Canificate No. ET3-1737 NovOB Paga 4ol 9
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ET3DVE SN:1737 November 25, 2008

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)

Certificats No: ET3-1737_Nowv(l Fage 5ol 9
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ET3DVE SN:1737 Novembear 25, 2008

Receiving Pattern (¢), 9 =0°

f= 600 MHz. TEM ifi110EXX f= 1800 MHz, WG R22
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Uncertainty of Axial isotropy Assessment: £ 0.5% (k=2)

Certificais No: ET3-1737_Nov0s Page 8ol §
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ET3DVE SN:1737 November 25, 2008

Dynamic Range f(SARc.q)

(Waveguide R22, f = 1800 MHz)
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Uncertainty of Lincarity Assessmant: + 0.6% (k=2)

Cartificale No: ET3-1737_NovDl Page 7ol 8
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ET3IDVE SN:1T37 November 25, 2008

Conversion Factor Assessment

f =900 MHz, WGLS R (head) f= 1750 MHz, WGLS R22Z (head)
4.0 T ! 30.0 . .

a5

260 |
a0

z ¥ 200 |
- = 200 |
20 | 'E 150 +
oA
5 5 100 -
1.0
| i 50
0.0 0.0 | |
L] 20 an ] 1] 10 20 30 40
2[mim] amm]
=@ Analytical == Mansursments | == Analylical =0 Mansuremenis

f[MHz] Validity [MHz]®  TSL Permittivity Conductivity Alpha Depth  GomvF Uncertainty
450 £50/ 100 Head 4354+5% 087 +5% 038 184 720 #13.0% (k=2)
B3S £ 500+ 100 Hoad 41.5%5% 0,00+ 5% 028 353 6.33 £ 11.0% (ke2)
800 £50/% 100 Hasd 415£5% 0.97 5% 027 353 B4 £ 11.0% (kn2)
1760 +50/=100 bend 40,1 £5%  1.37 5% 0568 277 535 £ 11.0% (k=2}
1850 +£50/4 100 Head 40.0£5% 1.4025% o5 272 485 +11.0% (k=2)
2450 £ 50/ 2100 Head 39.2:5%  1.80¢ 5% 08 180 430 2 11.0% (ke2)

S67£5% 084+5% 027 180 T52 +13.3% (k=2)
652=5% 0.07+8% 038 275 B.14 £ 11.0% (k=2)
900 + &0/ + 100 S6025% 1.05+£5% 043 251 588 z11.0% (ks2)
1750 £560/+100 534+5% 14925% 089 174 4.84 211.0% (k=2)
1860 =250/2100 Body S533+5% 1582:5% 099 150 460 £11.0% (k=2)
2450 £50/x 100 Body B2.725% 1.95+5% Dap 142 381 +11.0% (h=2)

450 £50/+100
835 + 504+ 100

E§8 ¢

© Tha valisity of £ 160 MHz only spplies for DASY vé.4 and highar {sss Page 21 Tha uncertalnty is the RSS
of tha ConvF uncertainty st calibration irequancy and the uncaviainty foF tha indieatid fraquancy band.

Certificatle No: ET3-1737_Novld Page 8ol O
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ET3DVE SN:1737 November 25, 2008

Deviation from Isotropy in HSL
Error (§, 3), f =900 MHz

Error [dB]

Lo}
W1 00080 W0 800 60 -0 60-0.40 @-040-020 B-0.20-000
B0000%0 B0I0040 O040060 BO0-080 WOS0-1.00

Uncertainty of Spherical Isotropy Assessment: £ 2.6% [k=2)

Cartificate No: ET3-1737_NoviE Pags 9 of 0
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ANNEX E: D835V2 Dipole Calibration Certificate

,_*,:H""I"'J-_.

Client TA Certificate No: DS nmsw’i‘-hl’dm Juﬁi‘ AS
CALIBRATION CERTIFICATE
Ohbject DE3SV - SN: 44020

Calibration Procedure]s) X127

Calibration procedure for dipole validation kies
Calitration date; July 15, 2008
Condition of the calibrated tem In Tolerance
This calibration Certificate documents the raceability (o nathonal standards, which realize the phy=sical units of
measurements(S1). The measurements and the uncertainties with confidence probability sre given on the

Tollowing pages and are part of the cenificate.

All calibrations have been conducied in the closed laboratory facility: environmeni temperaturei22 -+ 330 jund
humidiny =TS,

Calibration Equipment used {M&ETE critical for caliteration)

Primary Standards D= Cal Date{Calibrated by, Certificate No.) Scheduled Calibration
| Power Meter  NRVD 101253 19-Jum-09 (TMC, No JZ09-248) Jun-10
Power sensor WRV-ZS5 10313 19D o0 { TRIC, Mo JFD9-248) Jun-10
. Reference Probe  ES3D%3 | SN 3149 0E-Dec-08SPEAG No ES3-3 149 Dec(B) Drec-06r
DAES SN TT1 21-Mov-0R(SPEAG. W DAEA-TTI_MoviE)  Nov-09
RF generator  EA438C MYASP2ZETY  1E-Jun-0F TIVBC . No JZ05-302) Jun-14
Metwork Analyzer B753E | USIB433212  03-Aug-08{TMUC, NoJZ08-056) Aug-r9
Name Function Signatun:

Calibrated by:

Lin Hao SAR Test Engineer ﬁf_—%
v
Reviewed by: Oi Dianyuan SAR Project Leader . Qﬁ

Approved by; Lu Bingsong Deputy Director of the laboritory 52 ﬂ%?‘;
|

lssued: July 15, 2009
| This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: DEISV2-4d4020° Jul( Page | of &
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C:lossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx v,z
N/A not applicable or not measured

Calibration is Performed Acconding to the Following Standards:

ay IEEE Std 1328-2003, “IEEE Recommended Practice for Determining the Peak Spatial- Averaged
Specific Absorption Rate (SAR) in the Human Iead from Wireless Communications Devices:
Measurement Techniques”, December 2003

by IEC 62209-1, “Procedure to measure the Specific Absorption Rate (S AR) For hand-held devices
used in close proximity to the ear (frequency range of 300MHz to 3GHz)", February 20035

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure o Radiofrequency
Electromagnetic Fields: Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement O (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY Bystem 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.

s Aptenna 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 paralle] to
the body axis.

#« Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed {rom the
measurement at the SMA connector to the feed point. The Retum Loss ensures low reflected
power. Mo uneertaimty reguired,

o Electrical Delay: One-way delav between the SMA connector and the antenna feed point. MNo
uncertainty required.

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

«  SAR pormalized: 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,

Certificate Mo: DEIFVI-4d020 _Juloe Page 2 of @
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Measurement Conditions
DWESY system configuration, as far as not given on page 1

DASY Version DASYS V3.0
Extrapolation Advanced Extrapalation
Phantom 2mm Owval Phantom ELIE
Distance Dipole Center = TSL 1% mm with Spacer
Zoom Scan Resolution o, dy, dz = 5 mm
Frequency 235 MHz 2 1 MHz
Head TSL parameters
The following parameters and caloulations wera applied
Temperature Permittivity Conductivity
Nominal Head T5L parameters 220%C Na 0.90 mhedm
Measured Head TSL parameters (2202£0.2)°C d1.2+6 % 08Tmhomz 5%
Head TSL temperature during test (217205 — e

SAR result with Head TSL

EAR averaged over 1 cm’ [1 g) of Head TSL Caondition
SAR measuyred 250 mWW input power 240mWig
ZAR normalized nomalized to W S80mN g

SAR for nominal Head TSL parameters '

nommalized to 1W

9.2 mW fg £ 17.0 % (k=2)

SAR averaged over 10 ¢t (10 g) of Head TSL Condition
SAR measured 250 mdy input power 1.5 mWlW/ig
ZAR normalized nomalized to 14 G20 mi g

SAR for nominal Head TSL paramsters '

nomalized to 1W

6.07 mW /g £ 16.5 % (k=2}

! Correction to nominal TSL parameters according to d), chapter "SAR Sensitivities”

Certificate Mo: DEISVI-44020 Jul(@

Page 3of @
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Body TSL parameters
The following parameters and calculations wera applied.
Temperature Permittivity Conductivity
Hominal Body TSL parameters 220°C 556.2 0.97 mhedm
Measured Body TSL parameters (220+0.2)°C L4 6+ 6% 0.9%mhafm £ 5 %
Body TSL temperature during test (219102 °C _— —
SAR result with Body TSL
SAR averaged over 1 i’ {1 g) of Body TSL Candition
SAR measuned 250 mW input power 24 mlig
SAR normalized nommalized o 1W 64 i g
SAR for nominal Body TSL parameters © nomalized to W 8.28 mW g £ 17.0 % (k=2)
SAR averaged over 10 ¢ (10 g) of Body TSL Caondition
SAR measured 250 m\W input power 1.58mW g
SAR normalized normalized to 1W 632mlig
SAR for nominal Body TSL parameters nommalized o 14 5.19 m\W /g £ 16.5 % (k=2)

“ Caomection to nominal TSL parameters according o di, chapter "SAR Sensitiviies”

Certificate Mo: DEIFV2-4d020 Jul(o

Page 4 af @



TA Technology (Shanghai) Co., Ltd.

Test Report
Report No.: RZA2009- 1439 Page 1420f 173

Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed paint 5370370

Retum Loss - 25.94B

Antenna Parameters with Body TSL

Impedance, transfermed to feed point 48.403-51 |0

Retum Loss -25 6dB

General Antenna Parameters and Design

Electrical Delay {one direction) 1.387 ns

After lang term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipola 15 made of standard semirigid coaxial cable. The center conductor of the feeding line s directly connectad
1o the second arm of the dipale. The antenna is thersfore short-circuted for DC-signals.

Mo excessive force must be applied to the dipole arms, because they might bend or the scldared connections near
the feedpaint may be damaged

Additional EUT Data

Manufactured by SPEAG

Mamnufactured an Apnil 22, 2004

DASYS5 Validation Report for Head TSL

Centificate Mo: DEIZVI-4d020_Jul(@ Page 5of 9
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Date/Time: 2000-7-15 14:54:13
Test Laboratory: TMC, Beijing, China

DUT: Dipole B35 MHz: Type: DB35V2: Serial: SN: 4d020

Communication System: OF Frequency: #4235 MHz Doty Cwvele: 1:1

Medium: Head 535MHz

Hedium parameters used: f - 835 MHz: o — .91 mho/m: £, - 41.2: p = 1000 kg/m'
Phantom section: Flat Section

DASYS Configural ion:
®  FProbe; ESSDVE - SN3L48, ConwF(8 3, 6 84, B.34), Calibrated: 08.12.08
®  Electronics: XAE4 3n771; Calibration: 21.11.08
®  Fhantom: Zroen Chenl Fhantom KL Tepe: QUEOYVADNTRE
®  Measurement SW: DASYS, V5.0 Build 119.5 Pestpeocaseing SW: SEMCAD, V13,2 Build 87

Pin=250aW; d=15mm/Zoom Scen (7x7x7)/Cube 0:

Measurement grid: dx=5mm, dy=Gmm, dz=5mm

Reference Value - 58,2 ¥/m; Power Drift 0.019 4B
Feak S5AR (extrapclated) = 3, 16 Whg

SAR(1 g) = 2.4 oW/g: SAR(10 g) = 1. 56 mW/g

Maximin value of SAR (measured) = 274 oW/'g

di3
— 0.000

-2.24

-4.48

-6.72

0.96

-11.2

0 4B = 2. T4nlW/ 2

Cerificate Mo: DRISVZ-HID20 TDs Page & of 9
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date/Time: 2000-7-15 11:27:23
Test Laboratory: TMC, Beijing, China

DUT: Dipole 835 MHz; Type: DB35VZ; Serial: SN: 4d020

Communication System: OW Frequency: #5234 MHz Doty Cvele: 1:1

Medium: Body S35MHz

Mediim parame Lers ged: T= 835 MHe: ¢ = 0,90 whodn; £, = 540; 0 = 1000 kg/n’
Phantom section: Flat Section

DASYS Conliguratl ion:
#®  Probe: EFS0VE - SN3L49: ConwF(8, 02, §,02, B 02, Galibrated: 080208
®  Electromes: [DAEA 3n771; Calibration: 21.11.08
®  Fhantom: Zeorn Chenl Flanbom ELIE Ty pe GHIOVATITRE
®  Meszurement SW: DASYS, V5.0 Build 1155 DPostproceseimg SW: SEMCAD, V13,2 Build 87

Pin=250of; d=15mm/Zoom Scen (7x7x7)/Cube 0:

Measurement grid: dx=5mm, dy=0Gmm, dz=5mm

Reference Value = &4 1 V/m; Power Drift 0. 004 db
Penk SAR (extrapalated) = 3.8 Wkg

SAR(1 g) = 2.41 oW/g; SAR(10 g) = 1. 68 nW/g

Maximm valoe of SAR (measired) = 2,71 oWig

db
0.000
-2.14
-4.28
b.42

-B.56

-10.7

0 db = 2. 7iaW/zg

Cenificate Mo: DEIFVI-4dA020 TlDs Page & of 9
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Impedance Measurement Plot for Body TSL
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ANNEX F: D1800V2 Dipole Calibration Certificate

Sy,

(Bt s TIVIE 3

Telecommunication Metrology Center of MII W e
[ 3 44
Client TA Certificate No: DI800V3-3d0s5 p&lg's L0472

Object DI1S0OV2 - 5N: 2d055

Calibration me“ms} Tw+ml_u”

Calibration procedure for dipole validation kits

Calibration date; February 16, 2009

Condition of the calibrated item In Tolerance
This calibration Cenificme documents the traceability to nationul standards, which realize the physical units of
measurements{S1). The measurements and the unceriminties with confidence probability are given on the

following poges and are part of the certificate,

All calibrations have been conducted in the closed laboratory facility: envirenment temperature(22 4 35C and
humidity<70%.

Calibration Equipment used (M&TE critical for ealibration)

Primury Standards ' ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRVD 101253 19-Jun-08 (TMC, No. JZ08-248) Jun-09
| Power sensor  NRV-Z5 100333 19-Jun-08 (TMC, No. JZ08-248) Jun-09
Reference Probe  ESIDV3 | SN 3149 08-Dec-DB(SPEAG No.ES3-3149 DecOR)  Dec0
DAE4 SN 771 Z1-Nov-DB(SPEACG No.DAE4-771 Nov0®) Mov-09
RF gencrator E4438C MY45092879  |8-Jun-08(TMC, NoJZ08-302) Jun-09
Metwork Analyzer 8753E | US38433212  03-Aug-08(TMC, NoJZOB-056) Aug-09
Marre Function Signature
Calibrated by: ;
Lin Hao SAR Test Engineer -ﬁf\-}'ﬁ
Reviewed by: Qi Dianyuan SAR Project Leader = v0%
Approved by: Lu Bingsong Deputy Director of the Iaboratory 5 F?
lssued: F v 16, 2009

This calibration certificate shall not be reproduced excepl in full without written approval of the lsboratoty,

Certificate No: DIS00V2-2d055_Feb09 Page 1 of 9
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et TV

Telecommunication Metrology Center of MIT

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORMx, v,z
N/A not applicable or not measured

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 300MHz o 3GHz)", 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 to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Doecumentation:
d) DASY System Handbook

Methods Applied and Interpretation of Parameters:

*  Measurement Conditions: Further details are available from the Validation Report at the end of
the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

» Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector 1o the feed point. The Retumn Loss ensures low reflecied
power. No uncertainty required.

«  Electrical Delay: One-way delay between the SMA connector and the antenna fieed point. No
uncertainty required.

SAR measured: SAR measured at the stated antenna Input power.
SAR normalized: SAR as measured, normalized to an input power of | W at the antenna
CONNectorn.

¢ SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the

nominal SAR result.

Cerlificate No: D1R00YV2-2d055_Feb09 Page 2 of 9
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et TIVIEY

Telecommunication Metrology Center of MII

Measurement Conditions

DASY system con as far as not on 1.
DVASY Version DASYS = V5.0
Extrapolation Advanced Extrapalation
Fhantom 2mm Owval Phantom ELI4
D¥stance Dipole Center - TSL 10 mm with Spacer
Loom Scan Resolution dx, dy, d2 = 5 mm |
Frequency 1800 MHz + 1 MHz

Head TSL parameters
The following parameters and caicufations were applied.

Temperature Permittivity Conductivity ]
Norminal I'-Iaad TSL parameters 20°C 400 140 mho/m
Measured Head TSL parameters | 220£02)°C 40.4 £ 6 % 1.40mho/m £ 6 %
Head TSL temperature during test 218+02)"C e -
SAR result with Head TSL
—
SAR averaged over 1 ¢’ (1 g) of Head TSL Condition
SAR measured 250 m\W input power 887 mW g
SAR normalized nomalized to 1W /5mMW/g
SAR for nominal Head TSL parameters nomalized to 1W 39.7 mW g £ 17.0 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 511 miig
SAR normalized normalized to 1W 204 mw) q
SAR for nominal Head TSL parameters | nommalized to 1W 20.5 mW /g £ 16.5 % (k=2)

! Correction to nominal TSL parameters according 1o d), chapler “SAR Sensitiviies”
Certificate No: D1800V2-2d055 Febi Page 3 0f 9
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e B s TV

Telecommunication Metrology Center of MiI

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity !
_ﬂomlnal Body TSL parameters 20°C 53.3 1.52 mha'm
Measured Body TSL parameters (220+032)"C 52.1+6% 1.48mhoim £ 6 %
Body TSL termperature during test (21.6+02)°C —_ wanm ’
SAR result with Body TSL
SAR averaged over 1 ¢ {1 g) of Body TSL Condition
SAR measured 250 mW input power 102mW/ig
SAR normalized nommalized to 1W 408 miN [ g
| SAR for neminal Body TSL parameters * normalized to 1W 40.7 mW /g £ 17.0 % (k=2)
SAR averaged over 10 ¢m {10 g) of Body TSL Condition
SAR measured 250 mW input power 528 mW /g
SAR normalized nommaiized to 1W 21 1mWig

SAR for nominal Body TSL parameters =

nonmalized to 1W

21.0 mW /g £ 16.5 % (k=2)

Certificate No: D1800Y2-2d055 Febo

Page 4 of o
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Rt TV

Telecommunication Metrology Center of MIT

Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 46890 +40j0 |
Return Loss ] . 25748 J

Antenna Parameters with Body TSL

Impedance, transformed to feed point | AT90 +71j0
| Return Loss - 22 648

General Antenna Parameters and Design

Electrical Delay (one direction) 4224 ns _]

After lang term use with 100W radisted power, only a shight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected
ta the second arm of the dipole. The antenna is therefore shor-circuited for DC-signals,

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near
the feedpoint may be damaged

Additional EUT Data

Manufactured by SPEAG |

Manufactured on October 16, 2002

Certificate No: D1800V2-2d055 Feb09 Page 5 0f 9
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Rt s TIVIEG

Telecommunication Metrology Center of Mil

DASYS Validation Report for Head TSL

Date/Time: 2000-2-16 14:15:30
Test Laboratory: TMC, Beijing, China

DUT: Dipole 1800 MHz; Type: DI800VZ: Serial: SN: 2d055

Communication System: CW Frequency: 1800 MHz Duty Cvele: 1:1

Medium: Head 1800MHz

Medium parameters used: £ = 1800 MHz; o= 1. 40 mho/m: &, = 40.4: p = 1000 kg/m'
Phantom section: Flat Section

DASYS Configuration:
® [rohe: ESMW3-5N3I149; ConvF{5. 18, 5. 18, 5. 18): Calibrated: O8.12.08
®  FElectronics: DAE4 Sn771; Calibration: 21.11.08
® Phantom: 2mm Oval Phantom ELI4: Type: QDOVAGDIBE
®  Measurement SW: DASYSE VD Baild 119.9; Postprocessing SW: SEMCAD, V1322 Build 87

Pin=250mW; d=10mm/Zoom Scan (7x7x7)/Cube 0:

Measurement grid: dx=5mm, dv=5mm, dz=5mm

Reference Value = 85.1 V/m; Power Drift = —0.057 dB
Peak SAR (extrapolated) = IB.8 Wikg

SAR(1 g) = 9.87 nW/g; SAR(10 g) = 5.11 mW/g
Maximum value of SAR (measured) = 11.1 o¥/g

dB
0.000

-1.46

-6.92

-10.4

-13.8

173 |
0 dB = 11. 1mW/g

Certificate No: D1800YV2-2d055_Febog Page 6 of 9
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R mEs s TV

Telecommunication Metrology Center of M

Impedance Measurement Plot for Head TSL
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R Ee R TV

Telecommunication Metrology Center of MIT

DASYS Validation Report for Body TSL

Date/Time: 2000-2-16 15:37:31
Test Laboratory: TMC, Beijing, China

DUT: Dipole 1800 MHz; Type: D1800V2: Serial: SN: 2d055

Communication System: CW Frequency: 1800 MHz Duty Cvcle: 1:1

Medium: Body 1800MHz

Medium parameters used: £ = 1800 MHz; o= 1.49 pho/m: €, =52 1: p = 1000 kg/m'
Phantom secticn: Flat Seetion

DASYS Configuration:
® Probe: ESIIV3 ~SN3149; ConvF{4.97, 4.97, 4.97): Calibrated: 08 12.08
®  FElectronics: DAE4 Sn771; Calibration: 21.11.08
® FPhantom: Zmm Oval Phantom ELIS: Type: QDOVAOIIBR
®  heasurement SW: DASYS, V5.0 Baild 119.9; Postprocessing SW: SEMUAD, V13.2 Build 87

Pin=250mW; d=10mm/Zoom Scan (7x7x7)/Cube 0:

Measurement grid; dy=5mm, dy=5mm, dz=5mm

Reference Value = 78.8 V/m: Power Drift = —0.009 dJit
Peak SAR (extrapolated) = 19.1 W/kg

SAR(1 g} = 10.2 uW/g; SAR(10 g} = 5.28 oM/g
Maximum value of SAR (measured) = 11.5 uW/g

dB |_ =

-3.46

-6.92

-10.4

-13.8

3 L
0 dB = 11. 5mi/g

Certificate Mo: DIBOOYV2-2d055 Feb02 Page 8 of 9
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Telecommunication Metology Center of MII

Impedance Measurement Plot for Body TSL
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ANNEX G: D1900V2 Dipole Calibration Certificate

fﬂ.&.rf- ‘
R TV ﬂm
elecommenieation hMetrmagy ':a ¥y
i TA Certificate No: D1S0OVE kdmm Jafighs LO442
CALIBRATION CERTIFICATE
Ohject DI0OV - SN: 50060

Calibration Procedurssp TMO-XZ-01-027

Calibration procodure for dipole validation kits

Calibration date; July 13, 2009
Condition of the calibrated item In Toleramce

This calibration Cedificate document€ the traceability 1o national standards, which realize the physical units of
measurements(Sl). The measurements and the oncerisinties with confidence probability wre ziven on the

following pares and are par of the centificale.
All calibrations have been conducted in the closad laboratory facility: eavironment temperatured22+ 31T and
humidity=T0%.
Calibration Equipment used (M&TE critical for calibration)
Primary Standards D& Cal Dae{Calibrated by, Cemificaie No.) Scheduled Calibration
Power Meier  MRVD 101253 19-Jun-09 {TMC, No. JE09-248) Jun-11
a Power sensor  WRV=£5 00333 19-Jun-02 {TMIC, No. JZ09-248) hm-10
Reference Probe. EEIDWI [ SN3T49  08-Doc-0R{SPEAG NoESF-3149_ Dec08)  Dec-09
DAEA SN 21-Nov-DR(SPEAG NoDAE4-TTI MNov0B) MNov-09
RF generator  E4438C MY450R28TF 1 8-Jun-0 TMC, No JZR-302) Jun-10
Metwork Analyzer B753E | US3B433212  03-Aug-08 TMC, No lX08-056) Aug-09
Mame Function SiEnature
| Calibrated by: Lin Hao SAR Test Engineer i _ﬁ}*
Reviewed hy: Qi Dianyuan SAR Froject Leader ‘#ﬁ‘;}ﬁ m
Approved by: Lu Bingsong Dieputy Dicector of the laboratory 2 mﬁ

lssasgd: Jult 15, 2009
This calibration certificate shall not be reproduced except i full without written approval of the laboratogy. |

Cerificate No: D90V I-Sdie0 Julid Page 1 of'9
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C:lossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx v,z
N/A not applicable or not measured

Calibration is Performed Acconding to the Following Standards:

ay IEEE Std 1328-2003, “IEEE Recommended Practice for Determining the Peak Spatial- Averaged
Specific Absorption Rate (SAR) in the Human Iead from Wireless Communications Devices:
Measurement Techniques”, December 2003

by IEC 62209-1, “Procedure to measure the Specific Absorption Rate (S AR) For hand-held devices
used in close proximity to the ear (frequency range of 300MHz to 3GHz)", February 20035

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure o Radiofrequency
Electromagnetic Fields: Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement O (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY Bystem 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.

s Aptenna 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 paralle] to
the body axis.

« Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed {rom the
measurement at the SMA connector to the feed point. The Retum Loss ensures low reflected
power. Mo uneertaimty reguired,

o Electrical Delay: One-way delav between the SMA connector and the antenna feed point. MNo
uncertainty required.

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

«  SAR pormalized: 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,

Certificate Mo: DN S00V2-5d060_Julod Page 2af o
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Measurement Conditions
DASY system configuration, as far as nat gwen on page 1

DASY Version DASYS VA
Extrapolation Advanced Extrapolaticn

Phantom Zroam O Flantom ELLA

Iristance Dipole Center - TS1. 10 mm with Spacer

Foom Scan Resolution dx, dy, dz = 5 mm

1900 MHz + 1 MHz

Frequency

Head TSL parameters
The following parametars and caloulations wera applied.

Temperature Permittivity Conductivity

Hominal Head TSL parameters 220°C 40,0 1.40 mhofm
Measured Head TSL parameters (220 +0.2)°C WE+6% 1. 40mbcdm £ & %
Head TSL temperature during test (218202 °C

SAR result with Head TSL
SAR averaged over1 cir (1 g) of Head TSL Caondition
SAR measured 250 il inpul powear B8 MmN g
SAR narmalized normalized to 1W BSmWNIg

SAR for nominal Head TSL parameters

nommalized to 1%

37.8 mW /g £ 17.0 % (k=2)

SAR averaged over 10 o {10 g of Head T5L Canditicn
SAR measured 250 mW input power 50mWig
SAR normalized nommalized to 10 200mWig

AR for nominal Head TSL paramseters |

normalized o 1W

19.8 mWW g £ 16.5 % (k=2)

Certificate Mo: DN S00V2-5d060_Julod
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Body TSL parameters
The following parameters and caleulations were applied.
Temperature Parmittivity Conductivity
Nominal Bedy T5L parameters 220" 533 1.52 mhodm
Measured Body TSL parameters (220205 °C 529+ 8% 1.55 mhadm+ B %
Body TSL temperature during test (Z1E8+020°C
SAR result with Body TSL
SAR averaged over 1 cm’ [1 g) of Body TSL Candition
SAR measured 250 mW input powsar 102ml/ig
SAR normalized nommalized to 1W A8mlig
SAR far nominal Body TSL paramsters © normalized to 1W 39.4 mWW /g £ 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL Condition
SAR measured 250 o input power 518 ml /g
SAR normalized normalized to 1W 2072 mW I g
SR for nominal Body TSL parameters nomalized to 1W 21.0 m¥W lg £ 16.5 % (k=2)

“ Caomection to nominal TSL parameters according o di, chapter "SAR Sensitiviies”

Certificate No: 1SRV 2-54060 Tul(= Fage aaf &
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Appendix

Antenna Parameters with Head TSL

Impedance, ransfermed to feed point 54500+ 4.0 §2

Retum Loss -23.7dB

Antenna Parameters with Body TSL

Impedance, transformed to feed paint 47901+ T 2

Return Loss - 22648

General Antenna Parameters and Design

Electrical Deday {one direction) 1.201 ns

After long term use with 100W radiated power, only a slight warming of the dipale near the feadpoint can be measured

The dipoée 15 made of standard semingid coaxial cable. The center condusior of the feeding line i directly connected
to the secend arm of the dipale. The antenna is therefore sham-circuited for DC-signals.

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

Additional EUT Data

hemuiactured by SPEAG

bamufactured on December 10, 2004

Certificate No: 1SRV 2-54060 Tul(= Fage 5af#
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DASYS Validation Report for Head TSL

Date/Time: 2000-7-15 14:15:30
Test Laboratory: TMC, Beijing, China

DUT: Dipole 1900 MHz; Type: D1900VZ; Serial: SN: 5d060

Communication System: OW Frequency: 1800 MHz Duty Cyele: 1:1

Medium: Head I1200MHz

Mo i m prerame Lers wsed: T = 1900 MHe; o= 1240 whofm; ¢, = 38.6; 0 = 1000 kg/n’
Phantom section: Flat Section

DASYS Conliguratl ion:
@  Probe: EFSDVE - SN3149: ConwF(5 18, 5 18, 5 18, Galibrated: 0801208
®  Electromes: [DAEA 3n771; Calibration: 21.11.08
®  Fhantom: Zeorn Chenl Flanbom ELIE Ty pe GHIOVATITRE
®  Meszurement SW: DASYS, V5.0 Build 1155 DPostproceseimg SW: SEMCAD, V13,2 Build 87

Pin=260of; d=10mm/Zoom Scen (7x7xT7)/Cube 0:

Measurement grid: dx=5mm, dy=Gmm, dz=5mm

keference Valus = 85, 1 V/m;, Power Drift 0. 067 db
Penk SAR (extrapalated) = 18.8 Wig

SAR(1 g) = 9.88 uW/g; SAR(10 g) = 6.0 o¥/g

Maximm valoe of SAR (measired) = 11,6 oWig

db
0.000
-1.46
-6.92
-10.4

-13.8

-17.3

0 db = 1L 5oz

Cemificate Moo D1900Y 2-5d060 Julod PageGof o
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date/Tima! 2000-7-15 15:737:31
Test Laboratory: THC, Bedjing, China
DUT: Dipole 1900 MHz: Type: DIS00OVE: Serial: SN: 54060
Commmication System: W Freguency: 1900 MHx Duty Cvele: 121
Medium: Body 19008H2

Medium parameters usad: £ = 1900 Miz; o= 1. 85 mho/m; ©,® 52.9: o = 1000 kp/m
Phantom seetion: Flat Section

DASYS Configuration:
& Probe: ES30V3 - SM3140, ConwPi4. 97, 4.07, 4.97); Callbrated: GB.1208
Electronies: DAES SnTT1; Colbestion: 21.11.08
Frinntom ! Den Ovell Fhasborn EL1Y Tyge: QDOWVADIBI
Slpmnmernmt EW: DASYS, V30 Build 11003 Podpres siomg SW: SEMCAD, V1L 2 Boild &7

Pin=250mW; d=10mm/Zoom Scan (TxTxT)/Cube 0:

Measurement grid: dx=S5mom, dv=5mm, dz=5mmm

Beforence Yalue = T9. 8 V/m: Power Drift = 0,000 8
Peak SAR {extrapalated) = 10,1 Wkg

BAR(1 g} = 10.2 wW/g; BAR(1D g} = 5. 18 mW/g
Maximim value of SAR imeamired) = 11.0 oW/ g

-3.46

-6.92

10,4

-13.8

“17.3

0 dE = LI, Sell/g

Cenificabe Mo: DRG0V 2-5d060_ Fuldf Page 2 of 9
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Impedance Measurement Plot for Body TSL
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ANNEX H: DAE4 Calibration Certificate

Calibration Laboratory of o, Sehwalzarischer Kallbriartianst
Schmid & Partner S Service sulsse d'étalonnago

Engineering AG s Servizlo svizzero di taratura
Zeughaussiraase 43, B004 Zurich, Switzerland kﬁﬁ“ﬁ Swiss Calibration Service
Accredited by the Swiss Accreditation Serdcs (SAS) Accreditation Ho.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multiiateral Agrssrmant for the recegnition of calibration cortificales

— e & ] Cartificate No: DAE4-452_Nov08
'._.J:.‘- i L_ [— _:‘-- g —
o DAE4-SD000DO4 BJ - SN: 482

Calibration procadursds]

Calibration dnto

Cardilion of thi collbrabd Rem

This calibration carlificale documents e receabilily to nalional standards, which reales the phyalcal units of measuremasnts (51}
T muasuements snd the uncertnintles with confidence probablity ore ghvan on the following pagos and are parl of tha coriificarle,

Al calibraliona have been conducted in ihe closed laborsiony laclity: endronment iemparabune (22 © 3)°C and Pumidgy < T0%,

Culibration Equpmenl ussd (MATE crilical for caibration)

Primisny SEandands II_'.'I L] G__ﬂ Daba (Cavtficatn No.) Sehaduiad Callbration
Flukis Process Calibraior Type T02 | SN 6208803 30-Sap-08 (No: TETY) Bep-0d
Hoaithbay Mullimeter Typs 2001 S&: GEN02TE M-Gap-08 (Ma: TETO) Gep-0e)

| Eﬁwﬂ Standards [*1.] Chich Db {in housd) Schaduled Check
Calibratar Baw W19 SE LUMS 008 AB 1004 Ddi-Jun-08 (in house check) I housa chack: Jun-08

Functian

Apsiove by, FinBomholt RBDDWschar | e

lasued Movambar 18, 2008

This calibration cerificate shall nof be reproduced axcept in full without witten approval of tne isborstory.

Cartificate No: DAE4-452_Nowv(d Page 1o0f 5
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Calibration Laboratory of Schwelzerischer Kalibrierdisnst
Schmid & Partner Service sulsse d'italonnage
Engineering AG Servizio svizzero di taratura

Zsughausstrasse 43, 8004 Zurich, Switzerland Swiss Callbration Service

Accredited by the Swiss Accraditation Senvice (SAS) Accreditation No.: SCS 108
The Swiss Accraditation Service Is ane of the signatories to the EA
Multliateral Agreement for the recognition of callbration cortificates

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 fo the full scale range of the voltmeter in the respective range.

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

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

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

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

« Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

* AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

* Input Offset Measurement: Output voltage and statistical results over a large number of
Zero voltage measuremeants.,

* 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.

* [ow 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.

Centificate No: DAE4-452_Nov08 Page2of 5
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DC Voltage Measurement
AJD - Converter Resolution nominal
High Range: LsB = B.1uV ., full ranga = -100... 4300 mV
Low Range: 1LSB = G1inV , full range = -1....... +3mv

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

Calibration Factors X ¥ z

High Range 404 585 + 0.1% (k=2) | 404.416 + 0.1% (k=2) | 404.565 + 0.1% (k=2)

Low Range 3.97854 + 0.7% (k=2) | 3.95135+ 0.7% (k=2) | 3.98063 £ 0.7% (k=2)
Connector Angle

Connector Angle to ba used in DASY system

1489419

Certificate No: DAE4-452_Nov08 Page 3 of §




TA Technology (Shanghai) Co., Ltd.

Test Report
Report No.: RZA2009- 1439 Page 1680f 173
Appendix
1. DC Voltage Linearity
High Range Input (V) Reading (uV) Error (%)
Channel X + Input 200000 200000 .00
Channal X + Input 20000 2000689 {03
Channal X - Input 20000 -20003.71 0.02
Channal ¥ + Input 200000 2000005 0.00
Channal ¥ + Input 20000 20008.05 0.04
Channel ¥ - Input 20000 -20006.61 0.03
Channel Z + Input 200000 1809599.6 0.00
Channel Z + Input 20000 20006.84 0.03
Channal Z - Input 20000 -20004.686 0.02
Low Range Input (uV) Reading (uV) Error (%)
Channal X + Input 2000 2000 0.00
Channel X + Input 200 200.19 0.09
Channel X = Input 200 -180.90 0.00
Channel Y + Input 2000 2000 0.00
Channel ¥ + Input 200 199,38 -0.31
Channeal ¥ = Impait 200 -200.73 0.36
Channel Z + Input 2000 20001 0.00
Channal Z + Input 200 198.25 -0.38
Channel Z - Input 200 -201.62 0.76
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec, Measuring time: 3 sec
Commaon mode High Range Low Range
Input Voltage (mV) Average Reading (uV]) Average Reading {uV)
Channel X 200 2.99 1.90
- 200 -1.54 -1.85
Channel ¥ 200 -B.82 -B.73
= 200 6.90 6.96
Channal Z 200 9.94 10.21
- 200 -13.53 -13.21
3. Channel separation
DASY measurement paramaters: Auto Zero Time: 3 ses; Measuring time: 3 sec
Input Voltage (mV) | Channel X (V) | Charinel Y {uV) Channel Z (uV)
Channel X 200 - 1.3 (.08
Channel ¥ 200 152 - 2497
Channel £ 200 -1.16 0.18 -

Certificate No: DAE4-452_NovD8
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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 16123 16646
Channel Y 15886 16452
Channel Z 16175 16346

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

Input 10Mg2

Average (V) min. Offset (V) | max. Offset (uV) e I;::}uﬂm
Channal X 0.53 -0.80 1.64 0.33
Channel ¥ -1.51 -2.67 (.88 0.35
Channal 2 -1.89 -3.07 -1.43 0.29

6. Input Offset Current
Mominal Inpul circuitry offgst current on all channels: <2814

7. Input Resistance

Zaroing (MOhm) Measuring (MOhm)
Channel X 0.1958 188.3
Channel ¥ 0.1989 200.1
Channel Z 0,1699 186.3
8. Low Battery Alarm Voltage (verified during pre test)
Typical values Alarm Level (VDC)
Supply (+ Vice) +7.0
Supply (- Vee) T8
9. Power Consumption (verified during pre test)
Typical valuss Switched off (mA) | Stand by (m#) Transmitting (maA)
Supply (+ Vee) +0.0 + +14
Supply (- Vec) -0.01 -8 9

Certificate Mo: DAE4-452_NovOB Page 5of 5
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ANNEX I: The EUT Appearances and Test Configuration

Picture 6: Constituents of EUT

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

[ =1
Picture 9: Right Hand Touch Cheek Position
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Picture 10: Right Hand Tilt 15 Degree Position

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

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





