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Figure 84 Z-Scan at power reference point [WCDMA Band Il with BenQ Joybook R55V Test
Position 5 Channel 9400]
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WCDMA Band Il with BenQ Joybook R55V Test Position 5 Low

Date/Time: 10/25/2009 10:58:42 AM

Communication System: WCDMA Band II; Frequency: 1852.4 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 1852.4 MHz; o = 1.48 mho/m; €, = 52.5; p = 1000 kg/m®
Ambient Temperature:22.3 C Ligiud Temperature: 21.5C

DASY5 Configuration:

Probe: ET3DV6 - SN1531; ConvF(4.7, 4.7, 4.7); Calibrated: 1/20/2009

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

Phantom: SAM2; Type: SAM;

Measurement SW: DASY5, V5.0 Build 120; SEMCAD X Version 13.4 Build 45

Test Position 5 Low/Area Scan (51x111x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 1.12 mW/g

Test Position 5 Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 27.4 V/m; Power Drift = -0.007 dB

Peak SAR (extrapolated) = 1.55 W/kg

SAR(1 g) = 0.994 mWI/g; SAR(10 g) = 0.584 mW/g

Maximum value of SAR (measured) = 1.09 mW/g
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Figure 85 WCDMA Band Il with BenQ Joybook R55V Test Position 5 Channel 9262
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1g/10g Averaged SAR
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Figure 86 Z-Scan at power reference point [WCDMA Band Il with BenQ Joybook R55V Test
Position 5 Channel 9262]
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WCDMA Band Il + HSDPA with IBM T61 Test Position 1 High

Date/Time: 10/25/2009 5:19:34 PM

Communication System: WCDMA Band II+HSDPA,; Frequency: 1907.6 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1908 MHz; 6 = 1.53 mho/m; ¢, = 52.4; p = 1000 kg/m3
Ambient Temperature:22.3 C Ligiud Temperature: 21.5°C

DASY5 Configuration:

Probe: ET3DV6 - SN1531; ConvF(4.7, 4.7, 4.7); Calibrated: 1/20/2009

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

Phantom: SAM2; Type: SAM,;

Measurement SW: DASY5, V5.0 Build 120; SEMCAD X Version 13.4 Build 45

Test Position 1 High/Area Scan (51x111x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 1.21 mW/g

Test Position 1 High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 26.1 V/m; Power Drift = 0.051 dB

Peak SAR (extrapolated) = 1.72 W/kg

SAR(1 g) = 1.09 mW/g; SAR(10 g) = 0.628 mW/g

Maximum value of SAR (measured) = 1.21 mW/g
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Figure 87 WCDMA Band I+ HSDPA with IBM T61 Test Position 1 Channel 9538
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Figure 88 Z-Scan at power reference point [WCDMA Band lI+ HSDPA with IBM T61Test

Position 1 Channel 9538]
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WCDMA Band Il + HSUPA with IBM T61 Test Position 1 High

Date/Time: 10/25/2009 5:46:43 PM

Communication System: WCDMA Band II+HSUPA; Frequency: 1907.6 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1908 MHz; o = 1.53 mho/m; ¢, = 52.4; p = 1000 kg/m3
Ambient Temperature:22.3 C Ligiud Temperature: 21.5C

DASY5 Configuration:

Probe: ET3DV6 - SN1531; ConvF(4.7, 4.7, 4.7); Calibrated: 1/20/2009

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

Phantom: SAM2; Type: SAM;

Measurement SW: DASY5, V5.0 Build 120; SEMCAD X Version 13.4 Build 45

Test Position 1 High/Area Scan (51x111x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.959 mW(/g

Test Position 1 High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 24.1 V/m; Power Drift = -0.182 dB

Peak SAR (extrapolated) = 1.27 W/kg

SAR(1 g) = 0.798 mWI/g; SAR(10 g) = 0.452 mW/g

Maximum value of SAR (measured) = 0.890 mW/g
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Figure 89 WCDMA Band II+ HSUPA with IBM T61 Test Position 1 Channel 9538
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1g/10g Averaged SAR
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Figure 90 Z-Scan at power reference point [WCDMA Band lI+ HSUPA with IBM T61Test
Position 1 Channel 9538]
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ANNEX D: Probe Calibration Certificate

Calibration Laboratory of Schwelzerischer Kalibsierdienst

Schmid & Pariner Service suinte ditalonnsgs
Engineering AG Servizio svizzero di laratura

Zeughaussirasse £3, 8004 Jurich, Bwitzerland Swiss Caflration Service

Accredied by e Swine Accrecketion Sorvico (5A5)
Tre Swiss Accrodilation Senice is one of the signataries ta the EA
Mussilateral Agroement for the recegnition of calibeation certificates

Thas calitration corificals docursends The iraceabaily io nationsl slandards, which naalice B phosical units of

A catinrations Rave boon Comauciod in Eha cloded laboraory Balify: arironmont lomporature (22 8 3]G and nemiey < 705,

Caltraton Equiprnent e (METE oitizal for calibration)

s {S1).
The massuramens and the uncerantes with confidence probablity are givan on tho folowing pages and ane past of T cerficale,

Cabeatd by:

Thes calbvation cartificate shall nol be reprocucad exoept iy Rl withai wiiten approval of e Ieboraony.

Primary SEande InE Cal Dot (Confieate M) Sthuuiad CaBbrslion
Power motor E44100 CBA1205874 1-Ape. 08 (Mo, 217-00788) Apr0a

Perwar samsor EA0128 AAYATAREITT T-Apr08 (No. 217-DOTES) Aprleg

Powsr sansor E44128 AAYATA0B0ET T-Aprdd (o, 3170078 Apr

Rederonce 3 ¢B Athonusion SH: 55054 (30 Tedud=08 (Mo, 20 T=-D0B6S) Ai0F

Fadaranca 20 dB Ationssator Sh: 58088 (b Fi-hiae-0B (Ho. 217-00TET) A0

Rederence 30 dB Afienuaicn SM: 55129 (30 =08 (Mo, 2 T-008EE) S5

Reteranca Probe ESI0VE SH: 3013 2-Jar-D0 (Mo, ES3-3013_lsn08) Jaa10

DAES SN 66D #-5ep-08 (Mo, DAE4-SE0_Sepia) Sep-l |
| Spcpndary Standpat in# Check Dade (in howpa) Setwutad Ghatk

A ganarator HP SH480 UISIR4ZU01 700 4-Aig-49 (in house chook (et-0T) I hawss ehach: Cet-08

Metwork Analyzer HP BTSXE UsaTIg088s TB0ck-01 fin house check Oct.08) I hewte chock: Oet09

Certificate No: ET2-1531_Jan0S Page 10f8
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Calibration Laboratory of Schrweizerischer Kalibrierdienst

Schmid & Partner Service suisse d'italonnage
Engineering AG Servizis svizzers ol tartURS

Zeughaussirasse 43, 8004 Zurich, Switzeriand Swigs Cafibration Servioe

Aatredited By the Seiss Accredtation Sarvice (SA5) Ascreditation Mo, SCS 108

The Swise Accroditation Ssrvice ls ons of the signatens 1o the BA

Mubtilsteral Agresment for the recognition of calibration certificates

Glossary:

TSL tissuz simulating liguid

NORMx.y.Z sensitivity in free space

ConvF sansitivity in TSL / NORMx.y.2

DCP diode compression point

Polarization ¢ @ ratalion around probe axis

Polarization & 5 rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., & = 0is 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 Technigues®, December 2003

b) IEC 62208-1, "Frocedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity fo the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

Methods Applied and Interpretation of Parameters:

« NORMx .z Assessed for E-field polarization 8 = 0 (f = 800 MHz in TEM-cell; f > 1800 MHz:
R22 wavequide). MORMx.y.z are only intermadiate values, i.e., the uncertainties of
NORMzx,y.z does not effect the E-field uncertainty inside TSL (see below ConvF).

s  NORM(flxy.z = NORMzx,y.z * frequency_response (see Frequency Response Chart). This
linearization is implementad in DASY4 software versions later than 4.2. The uncertainty of
the frequency response is included in the stated uncerlainty of ConvF,

s DCPyxyz: DCP are numerical linearization parameters assessed based on the data of
power sweep (no uncertainty required). DCP does not depend on freguency nor madia.

+ ConvF and Boundary Effect Paramelers: Assessed in fiat phantom using E-field {or
Temperature Transfer Standard for f < 800 MHz) and ingide waveguide using analytical fisld
distributions based on power measurements for f = 800 MHz. The same setups are used for
assassment of the parameters applied for boundary compensation (alpha, depth) of which
typical uncertainty values are given. These parameters are used in DASY4 software 1o
improve probe accuracy close 10 the boundary, The sensilivity in TSL corresponds to
NORMy,y.z * ConvF whereby the uncertainty corresponds to that given for ConvE, 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 isolropy {30 deviation from isotropy): in a field of low gradients realized using a
fiat phanlom exposed by a patch antenna.

« Sensor Offsel: The sensor offset corresponds to the offsel of virual measurement centar
fram the probe tip (on probe axis). No tolerance required.

Ceriificate Mo ET3-1534_Jan(d Page 2 of &
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ET3DVE SN:1531 January 20, 2009

Probe ET3DV6

SN:1531

Manufactured: July 15, 2000
Last calibrated: January 29, 2008
Recalibrated: January 20, 2009

Calibrated for DASY Systems

(Mote: non-compatible with DASYZ system!)

Cerlificala Mo: ET3-1531_Janl9 Paga 3 of &
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ET3DVE SN:1531 January 20, 2009

DASY - Parameters of Probe: ET3DV6 SN:1531

Sensitivity in Free Space” Diode Compression®
NormX 1452 10.1%  pVI(Vim)* DCP X 91 mv
NormY 147 £10.1%  uVAVIm) DCP Y 92 mV
MormZ 163 2104%  pVIVIm) DCP Z 94 my

Sensitivity in Tissue Simulating Liguid (Conversion Factors)

Please see Page 8.

Boundary Effect

TSL 900 MH=z Typical SAR gradient: 5 % per mm
Sansor Center to Phantom Surface Distance 3.7 mm 4.7 mm
SAR,. [%] Without Comection Algosithm 10.7 6.2
BAR., [%] With Correction Akgorithm 049 05

TSL 1810 MHz  Typleal SAR gradient: 10 % per mm
Sensor Center to Phantom Surface Distance 37 mm 4.7 mm
SARy, (%] Without Comection Algernithm 103 6.0
SAR., %] Widh Coerection Algorithm 0.8 0.7

Sensor Oifsat

Probe Tip to Sensor Center 2.7 mm

The reported uncertainty of measurement Is stated as the standard uncertainty of
measurament multiplied by the coverage factor k=2, which for a normal distribution
Iirmspnnds to a coverage probability of approximately 95%.

* The uncadmintes of MomX .2 da net alect the B S encatEnty ingide TSL (s Pags 8)
" Mumerical inescizaten pamemeier, unsieribnty rof reguaned

Cartificale Mo: ET3-1531_Jan(9 Page 4 of @
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ET3DVE SN:1531 January 20, 2009

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

T
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o 500 1000 1500 2000 2500 3000
f [MHz]
—a—TEM —— R

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)

Carificats Mo: ET3-1531_Jan09 Page 5ol 9
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ET30V6 SN:1531 January 20, 2009

Receiving Pattern (¢), 9 =0°

f=600 MHz, TEM ifi110EXX f=1800 MHz, WG R22

=y ==Y —8=7 —0-Tol —a—X —+Y —2-Z —o0-To
1.0
0.8 . - S .
0.8 1 +—+ —— —o— 30 MHz
D4 | o Ll 1 S 100 MHz
Eg.g-- 5 G O ki
o4 T ) 16 —ar— 2500 MHz
06 ! | S S IS S B IS) B0 O S O R N |
A8
=10 | B -
Q &0 120 180 280 S0
#0

Uncertainty of Axial lsotropy Assessment: £ 0.5% (k=2)

Cerificate Mo: ET3-1531_Janl3 Paga Gof 8
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ET3DVG SN:1531 January 20, 2009

Dynamic Range f(SAR}¢.4)
(Waveguide R22, f = 1800 MHz)

1.E=08

1.E«Q5 =

1.E+0s
=
=X
E el
1.E+03 1 TEm
=B =
g
1E+02
1 B0 — i
1E+00
00001 0.00 oot 0. 1 10 100
SAR [mWiem’]
+fﬂ1mﬂwtﬁd —I—mmpmuud

Uneortainty of Lingarlty Assessmont: £ 0.6% (k=2)

Cariificals Mo, ET3-1531_Jan(2 Page T of &
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ET3DVE SN:1531

SAR[mWicrm'] | W

January 20, 2008

Conversion Factor Assessment

= 900 MHz, WGLS RY (head)

a0
i5
3D

f = 1810 MHz, WGLS R22 (head)
30 =—————

0.5
o
o 40 60
E[mm]
=0—Anadyticyl  —o—Measirements —O—Analyticsl —o—Msasursments

{[MHz] Validity [MHz]®  7SL_ Permittivity Conductivity  Alpha Depth __ ConvF Uncartainty
450 50/ 100 Head 43515% 0.87:5% 038 19 6.82 113.3% (k=2)
900 4+ 50/ £ 100 Head 41525% 097 +5% 047 221 589 £ 11.09% (k=2)
1810 25072100 Head 400=25% 1.4023% 058 251 301 = 11.0% (k=2)
2000 =£50/+100 Head 400£5% 1.4025% pez 210 482 = 11.0% (k=2)
2450 50/2100 Head 39.2:5% 180:25% oee 172 445 £ 10.0% (k=2)
480 504100 Body 567+5% 0.04%5% 030 194 T34 £13.3% (k=2)
900 =507+ 100 Body b550x£5% 1.05%5% 040 252 583 £11.0% (k=2)
1810 =250/=2100 Body S533:58% 1.52+5% 035 208 470 = 11.0% (knZ)
2000 =£50/%100 Body 533:5% 1.52=x5% 089 178 458 = 11.0% (k=2)
2450 =50/2100 Body S52T:5% 1.95+5% pEs 1. 4.08 = 11.0% (k=2)

¥ The validity of £ 108 MHz only applios for DABY vid and higher (ees Page 3. The uncertainty is the B5S
ol ihve ConvF wheertsinty at calibration frequendy and the uncartainty for the indicated frequency Band

Carificate Mo: ET3-1531_Jan0g

Page ol &
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ET3DV6 SN:1531 January 20, 2009

Deviation from Isotropy in HSL
Error (¢, &), f =900 MHz

0100080 B-0.80-060 B-0.60-0.60 B0 40--0.20 B-0.20-000
0000020 D040 DO&0-060 D06080 BO60-100

Uncartainty of Spherical |sotropy Assessment: £ 2.6% (k=2)

Cartificate Nos ET3-1531_Jang Page Bol§
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ANNEX E: D835V2 Dipole Calibration Certificate

e
SNy,

SO
e TIVEY S
= e WY .'|-r- J& f| ' I e i
Telecommunication Memrnloey Cen = ﬁ“\.\;‘ \h—-ﬁ
Client TA Certificate No: nssswfi»i.lﬁzﬂ Tl
CALIBRATION CERTIFICATE ‘
Ohject DEISY2 - SN: 4d020

Calibration Procedureds) X701 12T

Calibration procedure for dipole validation kits

Calibration date; July 15, 2009
Conadition of the calibrated item In Talerance

This calibration Cerificate documents the traceability to national standards, which realize the physical units of
measurements(S1. The measurements and the uncerainties with confidence probability are given on the

following pages and are pant of the cenificate,

All calibrations have been conducted in the closed laborstory Fecility: environment femperaturei22+ 340 and
humidity =T,

Calibration Equipment used (M&TE critical for calibration )

| Primary Standards ID# Cal Datef Calibrated by, Cerdificate No.)  Scheduled Calibration |
i“uucr ‘uh:lcr NR'\-’D 101253 19-Jun-00 { TMC, No JA08-248) Jum-=1%
Power sensor NRV-ZS 10333 F9=Jun-08 {TMC, Mo, JZ09-248) Jun=10
Reference Probe  ES3DW3 | BN 3149 08-Dec-08(SPEAG No.ES3-3 149 _DecO8) Dhec-1%
[AE4S SN 771 21=Now-0B{SPEAG No.DAE4-TT]_Nowlg)  Naow-(9
RF gemerator  E4438C MY 45092879 18-Jun-0TMC. No LZ08-302) dun-141
Metwork Analyeer B753E | US3B433212  03-Aug-08(TWC, No. JA08-050) Aug-0R
MName Funetion Signature
i
Calibrated by: Lin Hao SAR Test Engineer m{—%
i
Reviewed by: i Diany SAR Project Leade a3
0 Dhonyuan JIoH r -:.='=-'>ﬂ“ .
Approved by Lu Bingsong Deputy Director of the laboratory 51: m%
L
Issued: July 15, 2009
| This calibration certificate shall not be reproduced except in full without written approval of the laboratoty,

Certificate No: DEISV2-4d020_Jul(rd Mge 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: 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 @
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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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Mate/Time: 2000-7-15 14:54:13
Test Laboratory: TMC, Beijing, China

DUT: Dipole B35 MHz: Type: DB356V2; Serial: SN: 4d020

Communication System: CW Frequency: 835 MHz Doty Cyele: 1:1

Medium: Head 535MHz

Hedium parameters used: £ - 835 MHz: ¢ - 0,01 mho/m; £.-41.2; o — 1000 keg/m’
Phantom section: Flat Section

DASYS Confizurat ion:
®  Probe; ES3DVS - SH2L13; ConwFiE. 31, 6.24, 6 31), Calibrated: 03.12.08
®  Electronics: [PAE4 3n771; Calibration: 21.11.08
®  Fhantom: 2mm Ceenl Phantom ELLE; Type: (HEFEOVADTTER
® Messurement SW DASTS, V50 Build 119.%; Pestproceszing SW: SEMCAD, VI3.2 Build 37

Pin=250oW: d=15mm/Zoom Scan (Tx7xT7)/Cube 0:

Measurement grid: de=5mm, dv=5mm, dz=5Smm

Reference Yalue - 52,2 ¥/m; Power Drift - —0.010 4B
Feak SAR {extrapolated) = 3, 16 Whkg

SAR(1 g) = 2.4 oW/s: SAR(10 g) = 1.556 oW/g

Mex imimn valie of SAR (measured) = 2, 74 mfig

dB
0.000

-2.24

-4.48

-6.72

-8.96

-11.2

0 db = 2. T4m¥/ g

Certificate Noc DE3FWV2-4d020 Talne Page & of &
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Mate/Time: 2000-7-15 11:27:33
Test Laboratory: THC, Beijing, China

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

Communication System: CW Frequency: odd MHz Doty Cycle: 1:1

Medium: Body S35MHz

Medi um parame Lers used: T= 835 MHe: ¢ = 0,90 whodm; £, =54 6; o = 1000 kg/n’
Phantom section: Flat Section

DASYS Conligurat ion:
& FProhs: ES20VE - SH314% ConwRl6, 02, 5,02, B 02, Calibrated; 081208
® Electronics: DAE4 8n771; Calibration: 21.11.08
®  Fhantom: 2o Ceenl Phanbom BLA4: Ty pe: GEFOVAIDTRER
® Measnurement SW: DASTS, V5.0 Build 119.% Pectproc eszing SW: SEMCAD, V13,2 Build 37

Pin=250oF; d=15mm/Zoom Scan (7x7xT)/Cube 0:

Keasurement grid: dx=5mm, dv=0mm, dz=5Smm

Reference Valve - 54 1 V/m; Power Drift — -0.004 4B
Peak SAR (extrapolated) = 3,81 Wika

SAR(1 g) = 2.41 o¥/g; SAR(10 g) = 1.58 o¥/&
Maximion value of SAR (measired) = 271 ril‘ﬁ',-"'g

dB
0.000

-2.14

-4.28

-b.42

-0.56

-10.7

0 d = 2. TlaW/ g

Certificate Noc DE3FWV2-4d020 Talne Page & of &
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Impedance Measurement Plot for Body TSL
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ANNEX F: D1900V2 Dipole Calibration Certificate

ey,

SN \
i T - s - [t L1 L E
|II'3I il _|""' % :" II.I{a __‘I-:-] = I f!'j_' o ] i TM’ ‘ ﬂm&i
[=1FLnY Ll ] = = ﬁq—'
lecommundeation Metmdogy Center of M - i/ﬁ\*—" B &
.-r.ﬂ”,'I Il“:'.'l" A |
Client TA Certificate No: D1900Y2-3d060_jufod "~
CALIBRATION CERTIFICATE
Ohbject D19V - SN: 5060

Calibration Procedure]{s)

TMOC-XE01-027
Calibration procedure for dipole validation kits

Calibration date: July 15, 2009

Condition of the calibrated item In Tolerance

This calibration Cerfificate documents the traceability o national standards, which realize the physical units of
measurements(Sl). The measurements and the uncerainties with confidence probability awre given om the

following papes and are pard of the certificate,

All calibrations have been conducted in the closed laboratory facility: environment temperature(22+3C and
homidity<T0%.

Calibration Equipment used (WM& TE critical For calibration)

Primary Standards J 1 Cal Date{Calibrated by, Certificate No.) Scheduled Calibration
Power Meter MNRYD 101253 19-Jun-0% (TMC, Mo JZ09-248) Jun-10
a Power senzor NRV-£5 0333 19-Jun-08 (TMC, No, JL209-248) Jun-10
Reference Probe ER3DW3 | SN 3149 08-Dec-08(SPEAC NoES3-3 149 DecOs)  Dec-0%
DAE4 SN TTI 21-Mov-N8(SPEAG No.DAEA-TT] NovDB)  Now-09
RF generator  E4438C MY 25092879 1 8-Jun-09(TMC, Mo JZ09-302) Jun-110
Metwork Analyzer B753E LS38433212  03-Aug-08{TMC, No JZ0E-056) Aug-09
Mame Funetion Signature
Calibrated by: Lin Hao SAR Test Engineer -[—F_Ill __#;’

Reviewed by: i Dianyuan SAR Project Leader -cﬂ;}ﬁm
Approwved by: Lu Bingsong Dreputy Director of the laboratory ;t}l 'Iﬂ'fazr?

Issued: July 15, 2009

T'his calibration certilicute shall not be reproduced except in full without written approval of U laboratogy,

Certificate MNo: D100V 2I-5d060_Jul(o Page | 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 Condition
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 ¢ (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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DASY3S Validation Report for Head TSL

Mate/Time: 2000-7-15 14:15:30
Test Laboratory: THC, Beijing, China

DUT: Dipole 1900 MHz: Type: D1900VZ; Serisl: SN: 54060

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

Medium: Head I1900MHz

Medi tm parame Lers osed: T = 1900 MHe; o= 140 whofm; £, =38.6: o = 1000 kg/n’
Phantom section: Flat Section

DASYS Conligurat ion:
#® FProhe: EZ3DVE - SN3L4%, ConwFRiS. 18, 5,18, 5 18), Calibrated; 081208
® Electronics: DAE4 8n771; Calibration: 21.11.08
®  Fhantom: 2o Ceenl Phanbom BLA4: Ty pe: GEFOVAIDTRER
® Measnurement SW: DASTS, V5.0 Build 119.% Pectproc eszing SW: SEMCAD, V13,2 Build 37

Pin=250oF; d=10mm/Zoom Scan (7x7xT)/Cube 0:

Keasurement grid: dx=5mm, dv=0mm, dz=5Smm

Reference Value — 85,1 V/m; Power Drift — 0,057 4B
Peak SAR (extrapolated) = 18.8 Wka

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

Maximiom value of SAR (measired) = 11,5 ril‘ﬁ',-"'g

dB
0.000

-1.46

-6.92

-10.4

-13.8

-17.3

0 db = 1L 5al/z

Certaficate Moo D1S00Y 2-5d060 Julid Pagedof 0
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Dates Timea: 2000-7-15 15:37:31
Test Laboratory: THCG, Bedjing, China
DUT: Dipole 1900 MHz: Type: D1900V2: Serisl: SN: 54060
Commmication System: OF Fregquency: 1900 MH: Duty Cyvele: 121
Medium: Body 159008Hz

Medium parameters usad: £ = 1900 MHz: o= |, 55 mha/m: €, = 52.0: o = 1000 kg/m
Phantom section; Flat Ssetion

DASYS Configuration:
% Probe: ERSDVE - SMEL40, ConvPi(4. 97, 4.07. 4.97), Callbrated: OF.13.08
Eleciromies: DAES SaTT1; Colibeation: 21.11.08

L
®  Frhanten! Jeen Ovel Phastosn ELTY, Tygee: CHDOWA DRI
®  Alpmnmernmt SW: DASYS, VAD Build 1195 Poprecsiamg 8W: SEMCAD, V112 Build &7

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

Measurement grid: dx=S5om, dy=5mm, dz=5mm

Beforence Yalus = 79, 0 V/m; Power Drift = =0, 000 4B
Peak SAR {extrapalated) = 101 Wikg

SAR(1 g} = 10.2 mW/g; SAR(10 g) = 5. 18 mW/g
Maximim value of SAR (meamured) = 11.9 mi/g

=346
5. 92

-100.4

-13.8

=17.3

0 di = 11, el g

Cerificate Moo DV S60% 2-5d060 _ Fulif Foge & of



TA Technology (Shanghai) Co., Ltd.

Test Report
Report No. RZA2009-1369FCC Page 1540f 162

Impedance Measurement Plot for Body TSL
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ANNEX G: DAE4 Calibration Certificate

Calibration Laboratory of L8 Schweizsrischar Kallbrierdienst
Schmid & Partner % Service sulsse détalonnage

Engineering AG Te— Sarvizio svizzers di taratum
Zoughausstrasse 43, BI04 Zurich, Switzerand 154_4?-'-"‘-:1\“ ¥ Swisa Callbration Service
Agcredited by the Swiss Accreditation Sendce (SAS) Accreditation Ne.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agresmient for the recognition of calibration certiflcates

Cllent  Audén
Object

Callwation procedurs{s)

Caibation dite: November 18, 2008

Condition of thi callbrated em IF Tolrance

| This calibration cerificate documenls (ha irmcsability to national standands, which malize the physical units of measuwamints (51}
Thit measuements and tha uncertainties with confidence probability are given on the fcliowing pages and e part of the carificata,

All calibralions have bien conducted in the closad Isboratory facility: environmant temparaiure (22 + 3)°C and humidity < T0%.
Calibration Equipment used (MATE critical for calbration)
Primary Standards D# Cal Date (Cadificate Mo} Schaduled Calibralion
Fluke Process Calibrator Type 702 | SN: 6295803 30-Sep-0B (Mo TETI) Sep-04
Fethiay Mullimeter Type 2001 SM: Da102TE 30-Sep-08 (Mo TETD) Sop-08
Secondary Standands o# Check Date {in house) Scheduled Check =
Calibeator Baw W1.1 SE UMS 006 AB 1004  06-Jun-08 (in house chack) In houga ehack: Jun-09

Mearrie Function Signaurn
P b i Al
Approved by Fin Bomholt R&D Diractor | wﬁﬂ,

Fssuied; November 18, 2008

This calibration cerificabe shafl not be reproduced sxcapt in full without witlen approval of the bortony.

Cerlificate Mo DAE4-452_Nav8 Page a5
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Calibration Laboratory of

; & Schwalzarlschar Kallbrierdienst
Schmid & Partner ¢ Servics suisse diitaionnage
Engineering AG Sarvizio svizzers dl taratura
S swise Callbration Sarvice

Zoughousstrasse 43, B004 Zurich, Bwitzeriand

Accracien by the Swiss Accraditation Service (SAS) Aecreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatodies to the EA
Multilatersd Agreamant for the recognition of ealibration certificates

Glossary

DAE data acquisition electronics

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

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

* Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a toal 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 Voitage Measurement Linearity: \erification 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
comesponding o zero input voltage

s Input Offset Measurement. Qutput voltage and statistical results over a large number of
zero voltage measurements.

* Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

* Input resistance: DAE input resistance at the connector, during internal auto-zeroing
and during measurement.

=  Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

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

Certificate No: DAE4-452_Nov(d Page 2of &
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DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: iL5B = [ [T full range = <100...+300 my'
Low Range: ILSB = BV, full range = -1....... +3my
DASY measurement paramaters: 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) | 404565 0.1% (k=2
Low Range 397854 £ 0.7% (k=2) | 3951352 0.7% (k=2) | 3.98063 + 0.7% (k=2)

Connector Angle

Connector Angle to be usad in DASY system 1 148°+1* ]

Certificate No: DAE4-452 NovD8 Page3of 5
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Appendix
1. DC Voltage Linearity
High Range Input (uV) Reading (uV) Error (%)
Channel X + Input 200000 200000 0,00
Channal X + Input 20000 20006,80 0.03
Channel X - Input 20000 -20003.71 0.02
Channel ¥ + Input 200000 200000.5 0.00
Channel Y + Input 20000 20008.05 0.04
Channel Y - Input 20000 -20006.61 0.03
Channal Z + Input 200000 1900006 0.00
Channal 2 + Input 20000 20006.84 0.03
Channel £ - Input 20000 -20004. 66 0.02
Low Range Input (uV) Reading (V) Error {%)
Channel X + Input 2000 2000 0.00
Channel X + Input 200 200.19 0.09
Channal X = Input 200 -190.90 0.00
Channel ¥ + Input 2000 2000 0.00
Channel ¥ + Input 200 198.38 -0.51
Channel ¥ - Input 200 -200.73 0.36
Channel Z + Input 2000 20001 0.00
Channel Z + Input 200 190,25 -0.38
Channel Z = Input 200 -201.52 0.75
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec
Common mode High Range Low Range
Input Valtage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 200 1.480
=200 -1.54 -1.85
Channel Y 200 882 -B.73
- 200 6.90 6.96
Channeal Z 200 9.04 10.21
- 200 -13.53 -13.21
3. Channel separation
DASY measurement parsmaters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel ¥ (uV) Channal Z (uV)
Channel X 200 - 1.3 -0.08
Channel Y 200 1.52 = 2497
Channel £ 200 -1.16 018

Cenlificate No: DAE4-452 Nov(&
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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 ¥ 15886 16452
Channel Z 16175 16346

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

Input 100

Average (4V) | min. Offset (uV) | max. Offset uv) | 5% TEUIREON
Channsl X 0.53 -0.80 1.84 0.33
Channel ¥ -1.51 -2.67 0,59 0.35
Channel £ -1.60 -3.07 -1.43 0.29

6. Input Offset Current
Nominal Input dreuitry offset current on all channeds: <2514

7. Input Resistance

Zeroing (MOhm) Measuring (MOhm)
Channel X 0.1989 198.3
Channel ¥ 0.1999 2001
Channel Z 0.1939 199.3

8. Low Battery Alarm Voltage (verified during pre test)

Typical values Alarm Level (VDC)
Supply (+ Vee) +7.8
Supply (- Vec) 7.6

9. Power Consumption {verfied during pre test)

Typical values Switched off (mA) | Stand by [mA) Transmitting (mA)
Supply (+ Vec) +0.0 +6 +14
Supply (- Vec) =0.01 -8 %

Cerfificate No: DAE4-452_MovOB Page 5of 5



