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Fig. 66 Z-Scan at power reference point (1900 MHz CH512)
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1900 Body Towards Ground Low with Bluetooth

Date/Time: 2008-9-11 18:01:56

Electronics: DAE4 Sn771

Medium: Body 1900 MHz

Medium parameters used (interpolated): f = 1850.2 MHz; ¢ = 1.54 mho/m; & = 51.9; p =
1000 kg/m’

Ambient Temperature:23.3°C Liqiud Temperature: 22.5°C

Communication System: GSM 1900MHz Frequency: 1850.2 MHz Duty Cycle: 1:8.3

Probe: ES3DV3 - SN3149 ConvF(4.85, 4.85, 4.85)

Toward Ground Low with Bluetooth/Area Scan (51x131x1): Measurement grid:
dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.296 mW/g

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

Reference Value = 8.93 V/m; Power Drift = 0.022 dB

Peak SAR (extrapolated) = 0.416 W/kg

SAR(1 g) = 0.275 mW/g; SAR(10 g) = 0.176 mW/g

Maximum value of SAR (measured) = 0.295 mW/g

dB
— 0.000

— -3.02

-6.04

-9.06

-12.1

-15.1

0dB =0.295mW/g

Fig. 67 1900 MHz CH512
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1g/10g Averaged SAR
SAR; Zoom Scan: Value Along Z, X=2, Y=2
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Fig. 68 Z-Scan at power reference point (1900 MHz CH512)
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ANNEX D SYSTEM VALIDATION RESULTS

835MHz

Date/Time: 2008-9-12 7:32:25

Electronics: DAE4 Sn771

Medium: Head 835

Medium parameters used: =835 MHz; ¢ = 0.91 mho/m; &, = 43.5; p = 1000 kg/m’
Ambient Temperature:23.3°C Liqiud Temperature: 22.5°C

Communication System: CW Frequency: 835 MHz Duty Cycle: 1:1

Probe: ES3DV3 — SN3149 ConvF(6.28, 6.28, 6.28)

835MHz/Area Scan (101x101x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 2.68 mW/g

835MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 56.8 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 3.67 W/kg

SAR(1 g) = 2.50 mW/g; SAR(10 g) = 1.62 mW/g

Maximum value of SAR (measured) = 2.69 mW/g

dB
— 0

— -2.08

-4.16

-b6.24

-8.32

-10.4

0 dB = 2.69mW/g

Fig.69 validation 835MHz 250mW



TM "4 No.2008SAR00059
- Page 95 of 116

1900MHz

Date/Time: 2008-9-11 7:52:19

Electronics: DAE4 Sn771

Medium: Head 1900 MHz

Medium parameters used: f= 1900 MHz; 6 = 1.38 mho/m; &, = 40.9; p = 1000 kg/m’
Ambient Temperature:23.3°C Liqiud Temperature: 22.5°C

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

Probe: ES3DV3 - SN3149 ConvF(5.08, 5.08, 5.08)

System Validation/Area Scan (101x101x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 11.2 mW/g

System Validation/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 92.1 V/m; Power Drift = 0.1 dB

Peak SAR (extrapolated) = 16.9 W/kg

SAR(1 g) = 9.91 mW/g; SAR(10 g) = 5.27 mW/g

Maximum value of SAR (measured) = 11.3 mW/g

dB
— 0

— -3.3b

4-6.72

-10.1

-13.4

-16.8

0dB = 11.3mW/g

Fig.70 validation 1900MHz 250mW
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ANNEX E PROBE CALIBRATION CERTIFICATE

Calibration Laboratory of Schweizerischer Kallbrierdi
Schmid & Partner Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland Swiss Calibration Service
jted 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

This calibration certificate d ts the ility 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.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22  3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date (Calibrated by, Certificate No.) juled Calibration
Power meter E44198 GB41293874 29-Mar-07 (METAS, No. 217-00670) Mar-08
Power sensor E4412A MY41485277 29-Mar-07 (METAS, No. 217-00670) Mar-08
Power sensor E4412A MY41488087 28-Mar-07 (METAS, No. 217-00670) Mar-08
Reference 3 dB Attenuator SN: 85054 (3c) 8-Aug-07 (METAS, No. 217-00719) Aug-08
Reference 20 dB Attenuator SN: S5086 (20b) 29-Mar-07 (METAS, No. 217-00671) Mar-08
Reference 30 dB Attenuator SN: 85129 (30b) 8-Aug-07 (METAS, No. 217-00720) Aug-08
Reference Probe ES3DV2 SN: 3013 4-Jan-07 (SPEAG, No. ES3-3013_Jan07) Jan-08
DAE4 SN: 654 20-Apr-07 (SPEAG, No. DAE4-654_Apr07) Apr-08
ary Standards 1D # Check Date (in house) Scheduled Check
RF generator HP 8648C US3642U101700 4-Aug-88 (SPEAG, in house check Oct-07) In house check: Oct-09
Network Analyzer HP 8753E US37390585 18-Oct-01 (SPEAG, in house check Oct-07) In house check: Oct-08
Name Function Signature
Calibrated by: i I ach V 2 :
Approved by:
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: ES3-3149_Dec07 Page 1 0f 9
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Calibration Laboratory of S, S Schweizerischer Kallb
Schmid & Partner % P Service suisse d'étalonnage
Engineering AG oy Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland “I,u//'_\‘\“‘\" S Swiss Calibration Service
LT
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 simulating liquid

NORMX,y,z sensitivity in free space

ConF sensitivity in TSL / NORMx,y,z

DCP diode compression point

Polarization ¢ ¢ rotation around probe axis

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

measurement center), i.e., $ = 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:

s NORMX,y,z: Assessed for E-field polarization $ = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMXx,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).

o NORM(f)x,y.z = NORMXx,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.

e 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 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 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
NORMx,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.

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

e 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: ES3-3149_Dec07 Page 2 of 9
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ES3DV3 SN:3149 December 14, 2007

Probe ES3DV3

SN:3149

Manufactured: June 12, 2007
Calibrated: December 14, 2007

Calibrated for DASY Systems

(Note: non-compatible with DASY2 system!)

Certificate No: ES3-3149 Dec07 Page 3of 9
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ES3DV3 SN:3149 December 14, 2007

DASY - Parameters of Probe: ES3DV3 SN:3149

Sensitivity in Free Space‘“ Diode Cor’npressicmB
NormX 144 £101%  pV/(V/m)? DCP X 94 mV
NormY 1.23 £104%  pVAVIm) DCPY 95 mV
NormZ 1.29:101%  uVA(Vim) DCPZ 91 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page 8.

Boundary Effect

TSL 900 MHz Typical SAR gradient: 5 % per mm
Sensor Center to Phantom Surface Distance 3.0mm 4.0 mm
SARy, [%6] Without Correction Algorithm 3.7 1.7
SARp, [%] With Correction Algorithm 0.9 0.7

TSL 1810 MHz Typical SAR gradient: 10 % per mm
Sensor Center to Phantom Surface Distance 3.0mm 4.0 mm
SARpe [%] Without Correction Algorithm 6.9 34
SARp, [%] With Correction Algorithm 0.4 0.2

Sensor Offset

Probe Tip to Sensor Center 2.0 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%.

A Tha uncertainties of NormX,Y,Z do not affect the E>-fisld uncertainty inside TSL (see Page 8).

# Numerical linearization p S ur not required.

Certificate No: ES3-3149_Dec07 Page 4 of 9
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ES3DV3 SN:3149 December 14, 2007

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

Frequency response (normalized)
P
‘>
[
—
1#
!

08 1 ' =
08 —— ; —
- =l
0.7 ——t— |——:
S| L L
U.s + 4 4 4 . ‘__I__ t —— .
e —
0.5 4 ! P ——1 1 } 1 ! |
0 500 1000 1500 2000 2500 3000
f [MHz]
—o—TEM —o—R22

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

Certificate No: ES3-3149_Dec07 Page 5 of 9
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ES3DV3 SN:3149 December 14, 2007

Receiving Pattern (¢), 9 = 0°

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

—6—30 MHz |
|—8—100 MHz |
—o—B00 MHz | |
—8— 1800 MHz | |

¢’

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

Certificate No: ES3-3149_Dec07 Page 6 of 9
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ES3DV3 SN:3149 December 14, 2007

Dynamic Range f(SARead)
(Waveguide R22, f = 1800 MHz)

LEAT:

1.E+6 ¢ i

1.E+5 =

1.E+4 -

1.E+3

Input Signal [uV]

LES2

1.E+1 % —

f T Tt

1.E40 | (111l [l . I

0.0001 0.001 0.01 0.1 100
SAR [mW/cm’]

| —e— not compensated —8— compensated J

M

LN
0.6 —1 I

I i]— |
i 01 S EE =T=._| —p o8-8
-0.2 \v ri I !
0.6 +—1—=F it
-
|

- _|_

ao04+—L4 = |
0.001 0.01 041 1 10 100

SAR [mW/cm®]

Uncertainty of Linearity Assessment: £ 0.6% (k=2)

Certificate No: ES3-3149_Dec07 Page 7 of 8
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December 14, 2007

Conversion Factor Assessment

f =900 MHz, WGLS

RS (head)

f= 1810 MHz, WGLS R22

(head)

40 - 300 1 ——
| | ‘
3.5 250 ° | i [ [
3.0 ¢ |
E - % 200
o 259 L)
£ 50/ § 15.0
| B Ty
E E
| 5 21 % 100 -
w
| 1.0 1
01— —
0.5 B
0.0 + | B | 1 =Y | 0.0 +
0 20 40 60
z[mm]
|
—@— Analytical —¢— Measurements —o— Analytical —_O—_Measurements |
——— o i
f [MHz] Validity [MHz]® TSL Permittivity Conductivity Alpha Depth ConvF Uncertainty
900 +50/+ 100 Head 41.5+5% 0.97%5% 089 1.24 6.28 *11.0% (k=2)
1810 +50/+100 Head 40.0+5% 1.40+5% 0.66 1.44 5.08 +£11.0% (k=2)
900 +50/+ 100 Body 55.0+5% 1.05+5% 0.94 1.16 597 +11.0% (k=2)
1810 +50/+100 Body 53.3+5% 1.52%5% 073 133 485 +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 calibration fi

Certificate No: ES3-3149_Dec07
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ES3DV3 SN:3149 December 14, 2007

Deviation from Isotropy in HSL
Error (¢, 9), f = 900 MHz

Error [dB]

n

B-1.00--0.80 §-0.80--0.60 B-0.60--0.40 W-0.40-0.20 @-0.20-0.00

00.00-0.20 H0.20-040 @040-050 ©@0.60-0.80 MO0.80-1.00

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

Certificate No: ES3-3149_Dec07 Page 9of 8
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ANNEX F DIPOLE CALIBRATION CERTIFICATE

Calibration Laboratory of

Schmid & Partner Au:‘:_"-;:_- RS T —
Engineering AG — P i——
Zoughausstrassa 43, B004 Zurich, Swizerland — Servuin wvimers o tarstury
Ve 5 Bums Calibvstion Servce

Accredited by the Swies Federal Office of metrology and Accreditation

Tha Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cortificates
Client TMC China Certificats No: DE3SVZ-443_Fab0?

CALIBRATION CERTIFICATE

Acersdimtion Bo.! SCS 108

| Cijmst

| D825V2-SN: 443 |

| Caiibration pruudur.ﬂﬂ

QA CAL-05.vE
Calibration procedure for dipole validation kits

| Calibration data

| February 19, 2007 |

| Canettien of the caliorated ilem In Tolerance |

This calibralion certificate documants the traceabéity 1o ralianal standards, which realize the phyaical units of messuremants(S)
The measurements and ihe uncertainties with canfidence proboabiity are given on the following pages and are part of he cerificais

All caiibrations have been conducied at an snvironment lempetature (22+31°C and humidity<70%

Calivration Equigment used (MATE criical for callbration)

Primary Standards | Dl Cal Data [Callbewted by, Cartification NO ) Eohedulsd Calibeation
 Power meter EPN-442A GBATAROT04 03-0ct-08 (METAS, NO. 217-00804) Ocl-07
Pawer sansor B4814 US3IT202TE3 03-0ct-08 (METAS, NO._ 217-D0608) Dl-a7
Ruferance 20 dB Attenuator SN:5086 (20g ) 10-Aug-08 (METAS, NO., 217-00581) Aug-07
Rterence 10 dB Attenuator SN:504T_2 (107 10-Aug-08 (METAS, N, 217-D0561) Aug-07
DAE4 SNB31 30-Jan-07 (SPEAG, NO DAE4-B01_Jan07}  Jan-0B
Reference Probe ETI0VE (HF) SN: 1507 18-0c1-08 (SPEAG NO. ET3-1807_OclDE) Oct-07
Bacondary Sandands 1D Chack Data (In howsa) Scheduled Calibration
Power sensor HF B4814 MY41082317 18-0cl-02(SPEAG, In howse check Oet-085) in house chack: Ocl-07
RF penerator Aglent E44218 MY4100067T8 11-May-05{SPEAG, in house check Now-B5)  In house check, Nov 07
Metwork Analyzer HP BTS3E US3ITI0088E54206 18-0at-01SPEAG in house check Oat-06) In house check: O« -07
Name Funetion Signature
Calibrated by Marcel Fehr Labaratory Technician E

i ,.-: it
~ "Mﬁ""/ z
Approved by Kalja Pokovic Technical Director f e

Issued; February 21, 2007
This calibeation carificate ehall not be reported axcept in full withoul written aparoval of tre laborabory.

Certificate No: DBISVZ-443 Febl7 Page 1 of &
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Calibration Laboratory of WO GAISg §  Schwsiisiiachal Kalibnasdenst

W‘PHE el c | g Bervies suines dibisionnage
Barvisia svicrero o ieanirs

Zaughswasirasse 43, 8004 Turich, Swizsriand ’:-'F-._'-'\; iﬁﬁg 8 gt Colitwation Servics

Auirmied by i Seing Fede sl 0o o Merulugy e Alssdiatos Accrsimation Ne.:. BCS 108
The Goving Accreditaticn Sereice o ome of (he sgraioies (o the L&
Wuiltimtmral Agreemmsl for the recogretnn of caklslios cemficsms

Glossary:
TSL
ConvF
WA

tissue simulating Bquid
sansitivity in TSL / NORM x,y.2
nat applicable or nol measured

Calibration Is Performed According to the Following Standards:
a) IEEE Sid 1528-2003, "IEEE Recommended Praclice for Datermining the Peak Spatial-

el

ﬁmmwﬁmHmtmlhhHumHmﬁmm
Communicalions Devices: Measuremant Techniques®, December 2003

b) CENELEC EN 50381, mmmumdmwm

related to human exposure o electromagnetic fields from mobile phones (300 MHz - 3 GHz),
July 2001

Federal Communications Commisaion Office of Engineering & Technology (FCC QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure o Radiofrequency
Eleciromagnetic Fialds, 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 Bullstin 65

Additional Documentation:
d) DASY4 Systern Handbook

Methods Applied and Interpretation of Parameters:

Meaauramen! Conditions: Further details are available from the Validation Repor at the and
of the cedificate. All igures stated in the certificate are valid at the frequency indicated.

Antanna Paramelers with TSL. The dipole is mounted with the spacer to position is fead
paint exactly below the centar marking of the flat phantom saction, with the arms onanted
parallel to tha body axis

Feed Paint Impedance and Ratum Loss® These parameters am measured with the dipole
pasitioned under the liquid filed phantom. The impedance stated s transformed from the
maasurement at the SMA conpecior 1o the feed point. The Return Loss ensures low
reflecied powsr. No uncenainty required.

Elecirical Delay: One-way delay betweean the SMA connector and the antenna feed paint. No
uncertainty required.

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

SAR novmalized: SAR as measured, normalized 1o an inpul power of 1 W al the anlenna
connecton

SAR for nominal TSL parameters: The measured TSL parameters are used 1o calculate Ihe
nominal SAR result.

Certificate No: DB3SV2-443_Febl7 Page 2 of 8
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Measurement Conditions
on 1.
DASY Version DASY4 V4,7
Extrapolation Advanoed Extrapalaticen
Pharom Modular Fiat Phantom 4§
Distance Dipole Center - TSL 15 mm with Space:
Zoom Scan Resolution dx, gy, dt = & mm
Froguency B35 MHz £ 1 MHZ
Head TSL parameters
The lollowing pavameler snd calaulslions wers spplisd.
Temparature Pormittivity Conductivity
Hominal Head TSL paramaters no0'C 415 080 mboim
Messured Head TSL parameters (2 0£03)°C WIkE% 088 mhoim £ 6 %
Head TSL temparature during test @122:02)°C — e
SAR result with Hoad TSL
BAR sversged over 1 o’ (1 g) of Head TSL Candition
SAR maasured 250 mi inpul power 24BmW g
SAR normaied nomalized o 1W GH0 mWig
BAR o nomirel Hoad TSL parsmeiers normalized 1o TW B.TOmW ig £ 17.0 % (k=2)
SAR swersged over 10 cm’ (10 g) of Hesd TEL condibon
SAR measunod 280 mW input power 160mW /g
SAH normalieed normalized to YW G40 mW i g
SAR for nominal Head TSL parameiam ' narmalized o 1W £.31mW Ig £ 16.8 % (k=2)

Cortificate No: D83SV2-443_Feb07
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Appendix

Antenna Paramaters with Head TSL
Impedance. ransformed 1o feed point 50.50-88K
RAwturm Loss - 358 dB

General Antenna Parameters and Design

[ Elecinca Delay (one dimcoon) | 1402 i |

After ong e Lse with 100W radiated power, only & alight warming of T dipole near e Isecpainl can B maksured

T digecale i immce of slandard semngic coansl cabie  The s conoueine of M fseding line & Seeclly connecied 0 the
namcrand mere of thie dipole. The anksna 4 herelons shor-circued for DC-signals.
Mo aecogsve lores mutt e applieg 10 the dpole arms. because They Might Bend o the soldersd CoNNOCDONS Neer e

lesetionind mary b darmaged

Additional EUT Data
Manulacturod by SPEAG
Marulactursd on Saplambe:s 1, 2001

Certificato No:  DBISVI-443_Febl7 Pagn 4 of 6
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DASY4 Validation Report for Head TSL

Date/Timea: 19.02.2007 10:04:15
Tast laboralory; SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DBI5V2; serial: DB25VI-SN: 443

Communication System: CW, Frequency: 835 MHz, Duty Cycle: 1:1

Medium: HSL B35 MHz:

Mediurm parameters used: f=835 MHz; 0=0.88 mho/m; £=30.8; p= 1000kg/m’
Phantom section: Flat Section

Measuremen! Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Proba: ET30DVB-SN1507(HF); ConvF(8.01,6.01,6.01); Calibrated: 18.10.2006
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.1_2007

Phantom: Flat Phantom 4.8L; Type: QDOO0P48AA;

Measurement SW: DASY, V4.7 Build 53; Post processing SW: SEMCAD, V1.8 Build 172

Pin = 260 mW; d = 16 mm/iZoom Scan (Tx7xT)iCube 0: Measuremant grid: dx=5Smm, dy=5mm, dr=5mm
Referenca Value = 58.8 Vim; Power DOrift = 0.010dB

FPeak SAR (extrapolated) = 3.72 Wikg

SAR(1 g) = 2.48 mWig; SAR(10 g} = 1.60 mWig

Maximum value of SAR (measured) = 2.70 m/fg

dB
0000

-2.08

-4, 16

8.32

0 dB = 2.70mWWig

Certificate No; D8)5VI-443_Feb0T Page 5ol 6



TM r4 No.2008SAR00059
e Page 110 of 116

Impedance measurement Plot for Head TSL

Cerificate No: DB3EVZ-443_Febd? Page & of &
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Calibration Laboratory of
Schmid & Partner

e PR ——
Engineering AG ‘-.“-*_:3'5'\ ; T yis st
Zeughausstrasse 43, 8004 Zurich, Swizerland Badvigio ivireio o eraturs
G S i Collluntion Servics

Aocredited by the Swiss Fedamal Ofice of metology ano sooreueon
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Aceraditation bo . SCS 108

Client TMC China Certificate No: D1800V32-541_FeblT
CALIBRATION CERTIFICATE
[ Grjecr | D1900V2-SN: 541 |

Calibration procedwais) QA CAL-05.vE
Calibration procedure for dipole validation kits |

| Calibration date: | February 20, 2007 I

Candition of the calbrabed ibem | In Tolerance

This caiibration oertificate documents the traceability 19 national siandards, which realize the physical units of measurements(S1)
The measurements and the uncenainiies with confidence probability ame given on the fallowing pages and are pan of the cenificais

Al calibrations have been conducled at an environment lemperature (224370 and hurmiddy<70%

Calration Equipment used (MATE critical for calibration)

Primary Sandards 1o# Cal Data (Calibvated by, Cartification NO.) Scheduled Cakbration

Power mater EPM-4428 GRITABOT0S 03-Dct-08 (METAS, MO, 217-00808) Oct-07

Power sensor B481A Us3araearel D3-Dcl-08 (METAS, NO, 217-00808) Oet-07

Reference 20 dB Attenuator 5N 5088 (20g ) 10-Aug-05 (METAS, NO. 217-00881) Aug-07

Raference 10 db Attemuatar SN.5047_2 (10¢) 10-Aug-D8 (METAS, NO. 217-00581) Aug-07

DAEL SNB0Y 30-Jan-OT (SPEAG, NO DAES-801_Jan07)  Jan-0B

Raference Probe ET30VE (HF) | SN: 1507 16-0c1-08 (SPEAG, NC. ET3-1507_Oc08)  Oci07

Sacondary Standards 1Dt Check Data (in house) Sohaouled Calibraton

Powar sensor HP 8814 MY410682317 18-0ct-02{SPEAG, in house check Oct-05) In house check: Ool-07

RF genarmar Aghent E44218 MY41000876 11-May-05{BPEAG in house chack Nov-08)  In house check: Now <07

Newark Analyzer HP B753E US3IT0058554206  18-0ct-01(SPEAG, in house check Dct-08) In house check; Oct -07

Mame Function Signmture

Callbrated ny: Marcel Fehr Laboratory Technician w ',:r;.f S

Pre—— Katja Pokovic Technical Director ﬂ-{;ﬁ; : /é?_ |

lssued: February 21, 2007
This calibration certificate shall not be repored excepl in Rl withou! wiltan approval of the isboratory
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Calibration Laboratory of P, GNSg St g e Kl e 41
Schmid & Partner = g Bervics tisives Ttsionnage
wﬁﬂ o 30(3 Serviaia svicaer o tarsnes
Zaughausmmranes 43, 8534 Zunch, Swrerand 1“?\:\’ S suiss Colibustion Servien
Asrmiied by T Seing Peders Oflos 1 Uiy 8 Aussdistun Accrsiiaiion Mo . SCS 108

Thes fiseind Accradibation Servics in ane of e sgratories Lo the LA
MuMisstersl Agrasment bor the recogaition of cakbrebaon ol ates

Glossary:

TSL tissue simulating liquid
ConvF sansilivity in TSL / NORM x.y.z
NIA nol applicable or not measured

Calibration Is Performed According to the Following Standards:

a) |EEE Sid 1528-2003, "EEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measuremen! Techniques®, December 2003

b) CENELEC EN 50361, “Basic standard for the measurement of Specific Absarption Rate
thwhmﬂummm;m_tmm-am.
duly 2001

¢) Federal Communications Commission Office of Engineanng & Technology (FCC OET).
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
wm;wwwwmamw
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4 System Handbook

Methods Applied and Interpretation of Parameters:
s  Measurement Conditions: Furthar details are avallable from the Validation Report al the end
of the certificate. All figures stated in the cerificate ara valid al the frequency indicated.

« Antanna Paramelers with TSL: The dipole is mounted with the spacer 1o position its feed
point exactly beiow the center marking of the flat phantom section, with the arms onented
parallel 1o the body axis.

s Fead Point impedance and Retun Lass These paramaters are maasured with the dipole
mmmmmmmwmummn
measuremant at the SMA cannector (o the feed point. The Relumn Loss ensures low
reflected power, No uncenainty requined.

» Elecirical Delay: One-way delay batween the SMA conneclor and the antenna feed point. No
uncertainty required.

+«  SAR measured SAR measured at the staled antenna input power.

s SAR normalized: SAR as maasurad, normalized 1o an input power of 1 W al tha anlenna
connector.

« SAR for nominal TSL parameters: The measured TSL parameters ane used 1o caiculate the
nominal SAR result

Certificate No:  D1900V2-541_Feb07 Page 2ol 6




TME No.2008SAR00059

Page 113 of 116

WMeasuremaent Conditions
wﬂm"
DASY Verslon DASYS vaT
Extrapolation Advanced Extragcebon
Phasnbom Wodular Flat Phamiom VE.0
Distance Dipols Centar - TBL 10 mm with Sipace:
Zoom Scan Resolution du, dy, dz = & mm
Fraguency 00 MHE & 1 M2
Head TSL parametors
W
Tamparsturs Parmittivity Conductivity
Heminsl Head TEL parameters noc 400 1.40 mihadm
- d Hasd TSL p tmrs [I2oz0dC EAET LY 1.38 minadm & B %
Haad TSL temparaturs during iest (321=203)°C — —
SAR resull with Head TSL
BAR aversged over | em' (1 g) of Head TEL eanuiion
SAR massured 250 MW Inpul power BTImW g
SAR normaikped wmaliend o 1W a0 mW g
mwmmmw‘ normaiized 1o 1TW 00w /g & 170 % (e=d)
SAR wversged oeer 10 em’ (10 g) of Hesd TSL condibion
SAR masmred 2850 W inpul power L.00 miW ig
SAR normatsed nommalzed o 1W 204 mW ig
SAR for nominal Hesd TSL parmmaierns norailned o 1W 0.2 mW /g2 185 % (k=2)
'S L] i TBL pawr ding ko d}, chapter “SAR Sensitvvles”

Coertificate No:  D1900V2-541_Feb07? Page J of 6
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Appendix

Antenna Parameters with Head TSL
Impedance. ransiormed o leed posnt d84 0 -8R0
Raturn Loss - 78 4 dB

General Antenna Parameters and Design

| Esectrical Detay (arie direction) | 1214 e

Alar long term use With 100W radiated powe:. anly & slight warming of the dipole noa e loodpoint can be measwured

The depole I8 made of slandand seminghd coaoal cable The centar conducior of the feeding ine s dreotly conmecled Io he

socond arm of the dipols. The antenns is themelomn shor-citcuited for DC-signals.
o axcessive foog mus! be appbiad 1o the dipole armae, becauss (hey mght bend or the soldered conneclions near the

Temcpoan may ha darmaged

Additional EUT Data
Manulaciued by SPEAG
Manufactired on Oclobor 4 | 200

Cerificate No: D1900V2-541_Feb07 Page 4 of 6
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DASY4 Validation Report for Head TSL

Date/Time: 20.02.2007 09:25:37
Test laboratory: SPEAG, Zurich, Switzerand
DUT: Dipole 1900 MHz; Type: D1900V2; serial: D1900V2-SN: 541

Communication System: CW, Frequency: 1800 MHz: Duty Cycle: 1:1

Medium: HEL 1800 MHz;

Medium parameters used; f=1900 MHz, o=1.38 mha/m; £,=38.9, p= 1000kg/m’
Phantom section; Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: ET30V8-SN1507(HF); ConvF(5.03, 5,03, 5.03), Callbrated: 19.10.2006
Sansor-Surface: 4mm (Mechanical Surface Detection)

Elactronics: DAE4 SnB01; Calibrated: 30.1_2007

Phantom: Flat Phantom 4.8L; Type: QDODOP4gAA,

Measurament SW: DASY, V4.7 Build 53; Post processing SW: SEMCAD, V1.8 Bulid 172

Pin = 250 mW; d = 16 mm/Zoom Scan (TxTx7)/iCube 0: Measurement gnd: dx=5mm, dy=5mm, dz=5mm
Referance Value = 82.1 Viim, Power Drift = 0.058 dB

Peak SAR (extrapolated) = 16.8 Wikg

SAR(1 g) = 5.73 mWig; SAR(10 g) = 5.09 mWig

Maximum value of SAR (measurad) = 11.3 m\Wig

df ' '
0.000 ‘

-1.36

6.72

-10.1

-13.4

-16.8

0 dB = 11.3mWig
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Impedance measurement Plot for Head TSL
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