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Glossary:
TSL tissue simulating liquid
NORMzx,y,z sensitivity in free space
ConF sensitivity in TSL / NORMx,y,z
DCP diode compression point
Polarization ¢ @ rotation around probe axis
Polarization 9 9 rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., 3 = 0 is normal o 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) CENELEC EN 50361, “Basic standard for the measurement of Specific Absorption Rate
related to human exposure to electromagnetic fields from mobile phones (300 MHz - 3
GHz), July 2001

Methods Applied and Interpretation of Parameters:

» NORMx,y,z: Assessed for E-field polarization § = 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).

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

s 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.

s 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
NORMXx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A
frequency dependent ConvF is used in DASY version 4.4 and higher which allows
extending the validity from + 50 MHz to £ 100 MHz.

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

s Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center
from the probe tip (on probe axis). No tolerance required.
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Probe ET3DV6

SN: 1736

Manufactured: September 27, 2002
Last calibrated: November 25, 2005
Recalibrated: December 1, 2006

Calibrated for DASY System
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DASY - Parameters of Probe: ET3DV6 SN:1736

Sensitivity in Free Space” Diode Ccmpressian
NormX 197 £101%  pVI(Vim)? DCP X 93 mV
NormY 175 +104%  pVI(V/m) DCP Y 93 mV
NormZ 197 £104%  pVI(Vim)? DCP Z 93 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page B.

Boundary Effect

TSL 900 MHz Typical SAR gradient: 5 % per mm
Sensor Center to Phantom Surface Distance 37Tmm 4.7 mm
SAR. [%] Without Comrection Algorithm 9.6 50
SARy, [%] With Correction Algorithm 0.1 0.3
TSL 1810 MHz  Typical SAR gradient: 10 % per mm
Sensor Canter to Phantom Surface Distance 37 mm 4.7 mm
SARL: [%] Without Carrection Algorithm 13.2 8.8
SARy. [%] With Correction Algorithm 0.6 0.1
Sensor Offset
Probe Tip to Sensor Center 2.7 mm
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

Frequency response (normalized)
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Uncertainty of Frequancy Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 3 = 0°

f = 600 MHz, TEM ifi110EXX f= 1800 MHz, WG R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Input Signal [mV]

Error [dB]

Dynamic Range f(SAR¢a4)
(Waveguide R22, f = 1800 MHz)
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Uncertainty of Linearily Assessment: L 0.6% (k=2)
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Conversion Factor Assessment

=900 MHz, WGLS R (head) f=1810 MHz, WGLS R22 (head)
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—e—Analylical —o— Measurements —o— Analytical —o— Measurements
f[MHz] Validity MHzI°  TSL  Permittivity Conductivity  Alpha Depth  ConvF Uncertainty
gn0  £50/%100 Head 415+5% 0.97+5% 0.56 1.85 651 +11.0% (k=2)
1840 +50/+100 Head 40.0+5% 1.40%5% 057 247 540 +11.0% (k=2)
2450 +50/4100 Head 39.2+5% 1.80%5% 062 229 467 +11.8% (k=2)
450  +£50/4100 Body 567+5% 0.94+5% 042  1.61 7.74 +13.3% (k=2)
900  +£50/+100 Body 550x5% 1.05%5% 047 215 645 +11.0% (k=2)
1810 +50/+100 Body 533+56% 1.5215% 0.53 278 488 +11.0% (k=2)
2450 450/ 100 Bedv 527+5% 1.95:5% 0.65 211 435 +11.8% (k=2)
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Deviation from Isotropy in HSL
Error (4, 9), f = 900 MHz

Error [dB]
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Uncertainty of Spherical Isotrepy Assessment: £ 2.6% (k=2)
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ANNEX F DIPOLE CALIBRATION CERTIFICATE

Calibration Laboratory of

Schmid & Pariner AT
s
Engineering AG —
ZToughoussirasse 43, 8004 Zurich, Swirerland ﬁ
i

Accredited by the Swiss Federal Office of metrology and Accreditation

Tha Swiss Accreditation Sorvice is one of the signatories to the EA Acervaation Mo SCS 108
Multilateral Agreement for the recognition of calibration certificates
Client TMC China Certificate No: DBISVI-443_FabO?

CALIBRATION CERTIFICATE

[ Gbject = | DBa5V2-SN: 443 ]

| Cadibration prul;al:lurhﬂi'l QA CAL-DE.VE
Calibration procedure for dipole validation kits

| Calibration date- | February 19, 2007 |

| Canettion of the callorated item In Tolerance |

This eslibralion carificate documants the traceabéity 1o natianal standards, which realize the phynsical units of massurmments(S)
The measuremenis and the uncertainties with canfidence probability are given on the following pages and are part of (ha cerlificals

Al cailibrations have been conducted af an environment femperaturs {22231°C and hurmidity<70%

Calitration Equipment used (MATE crifical for callbratian)

Primary Standards s ] Cal Data [Calibrwted by, Cartification NO') Scheduled Calibration
| Power mater EPM-442A GB37480704 03.0ct-08 (METAS, NO_217-00808) 0al.07
Power sansor B4814 JS37202783 03-Oct-08 (METAS, ND 217-DD608) Digt-a7
Reference 20 68 Attenuaton 55086 (20g ) 10-Aug-08 (METAS, NO. 217-00581) Aug-07
Reference 10 dB Attenuator BHS04T_2 (107 10-Aug-08 (METAS, NO. 217-00561) Aug-07
DAE4 SMEN 30 Jan-0T (SFEAG, NO DAE4-B01_Janl7) Jan=08
Riference Probe ETI0OVE (HF) | SN 1507 18-0c1-08 (SPEAG, NO. ET3-1507_OciDB)  Oct-O7
Secondary Slandards D Check Data (In housa) Scheduled Calibraticn
Power sensor HP B481A MY41082347 18-Dc-02(SPEAG, In howuse chack Det-05) in house chack: Ocl-07
RF genermtor Aglient E44218 MY41000678 11-May-05{SPEAG, in house check Now-05)  In house check. Moy -07
Mebwork Analyzer HP 8TS3E US3ITI00SEE54206 18-0ct-01(BPEAG in house chock Oet-06) in house check. Oci -07
Mame Funetian Signature
Calibrated by Marcel Fehr Laboratory Technician 4

A
r_,. fl"ﬂﬁ,;ﬂ"##
Approved Kalja Pokovic Teohnical Director T
TR a ) ,M,ft{f._ < R

lssued: February 21, 2007
This calibeation certficate ehall not be reported except i full without writhen approval of the laboratory.
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Calibration Laboratory [rr s S R

Bﬂuﬁdll‘.ﬁ"ﬂa Service suines T hialonnege
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Zaugheusairasse 41, $004 Funch. Swizsrtand ﬂ Swves Calitration Serwce

At by o Sins Feual OFow o Mty e Al sdiaton Acersimation Ne: SCS 108
The Gevinn Accredibalicn Sevece o ome of the ssgraiorss (o the LA
ot al & gremms for the recogrrbnn of caklbrhas emfic e

sansitivity in TSL /| NORM z,y.2
nat apphicable or nol measured

Callbration Is Performed According to the Following Standards:

a) IEEE S 1528-2003, "IEEE Recommended Practice for Datermining the Peak Spatial-
ﬁmﬁﬂuﬂhhhmpﬂmlmtmmmﬂmmbmmm
Communications Devices: Measurement Technigues®, December 2003

b) CENELEC EN 50361, “Basic standard for the measurement of Specific Absorption Rate
relatled to human exposure lo electromagnetic flields from mobile phones (300 MHz - 3 GHz),
July 2001

e} Federal Communications Commission Office of Enginsaring & Technology (FCC OET),
“Evaluating Compliance with FCC Guidalines for Human Exposure o Radiofrequency
Electromagnetic Fialds, Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiafrequency Emissions”,
Supplement C (Edition 01-01) to Bullstin 65

Additional Documentation:
d) DASY4 Systemn Handbook

mmmmﬂm
Measuremant Conditions: Further datails ane available from the Validation Repor at the and
of the cerificate. All igures stated in the certificate are valid at the frequency indicated.

« Anfanna Paramelars with TSL: The dipole is mounted with the spacer to position Its fead
paint exactly below the center marking of the flat phantom section, with the arms onented
parallel to the body axis

s Feed Paini Impedance and Raturm Loss: These paameters are measured with the dipola
pasitioned under the liquid filled phantom. The impedance stated s transtormed from the
maasurement al the SMA connecior 1o the feed painl. The Raturm Loss ansures low
reflecied powsr. No uncerainty reguined.

« Elocirical Delay: One-way delay between the SMA conneclor and the antanna feed paint. No
uncertainty required.

*  SAR measured: SAR measured al the staled antenna input power,

*  SAR normalized. SAR as measured, normalized 1o &n inpul power of 1 W al the antenna
connectorn

s SAR for nominal TSL paramelers: The measured TSL parameters are used 10 calculate the
nominal SAR result.

Glossary:

TSL tissue simulaling Bouid
CorvF

A
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Measurement Conditions ;
DASY wystem configuration, ae far as not gven on page 1.
DASY Version DASY4 Va7
Extrapoiation Advanced Extrapolation
Phantom Modular Fiat Phantom V4.4
Distance Dipols Center - TSL 15 mm with Spaces
Zoom Scan Resolution dx, dy, dr = & mm
Freguancy B35 MHz £ 1 MMz
Head TSL parameters
The lofiowing pavametors snd calculations were apphed.
Temperaturs Pormittivity Conductivity
Hominal Head TSL paramalers noc 45 0.80 mhadm
Measured Head TSL parameters (220:03)°C W% 088 mhaim £ 6 %
Head TSL tempersture during tesl (12202)°C — e
SAR result with Head TSL
SAR gveraged over 1 om® (1 g) of Head TSL Condition
SAR mensured 250 rrivy inpul power 2ABmW i g
SAR normalized normalized o 1W S0 mW g
SAR bt pominal Hoad TSL parsmelens normaliced o 1W B.TOmW ig £ 17.0 % (k=2)
BAR sversged over 10 cm® (10 g) of Head TSL condibon
SAR measured 250 mW input power 180mW i g
5AR normalized normalized to 1W B40mW I g
SAR for nominal Head TSL parameters ' narmalizad o 1W €.31mW Ig £ 16.5 % (k=)

Cortificate No:  D835V2-443_FebQ7 Page 1ol &
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Appendix

Antenna Parameters with Head TSL
Impadance. ransformed o fead Do 50.541- 8.8 K1
Asturm Loss - 358 dB

General Antenna Parameters and Design

[ Erecancar Dty (one dracbon) | 1402 rw |

Al long e use with 100W radiated power, only 8 aight werming of T dipole near INB IMSGROINT CAN DR MakURed

Trve dipois s muade of standard semvngic coanal cabia The carter conucine of e feeding line & Seeclly connmcied o the
necnd wemn of e dipole. The anbsna (s Peelons shor-ciftumed for
Mo axcossve lores must bo agpiag 10 e dpols Brms. because they might bend o the soidered confecbons neasr e

Ao (rary e darmaged

Additional EUT Data
Manulactured by GPEAG
Marulsctured on Gaptembe: ], 2001
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DASY4 Validation Report for Head TSL

Date/Time: 19.02.2007 10:04:15

Tast laboralory; SPEAG, Zurich, Switzerland
DUT: Dipole B35 MHz; Type: DBI5V2; serial: DBISV2-SN: 443

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

Medium: HSL 8356 MHz.

Medium parameters used: f=B35 MHz; 0=0.88 mho/m; £=38.9; p= 1000kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assassment)

DASY4 Configuration:

Probe: ET3DVB-SN1507(HF), ConvF(8.01,6.01,6.01); Calibrated: 19.10.2008
Sengor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 SnB01; Calibrated: 30.1_2007

Phantom: Flat Phantom 4.8L; Type: QDOO0OP48AA;

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

Pin = 260 mW; d = 16 mmiZoom Scan (TxTxT)Cube 0: Measurement grid: dx=5Smm, dy=5mm, dz=5mm
Reference Value = 58,8 Vim; Power Drift = 0.010 dB

Feak SAR (sxtrapolated) = 3.72 Wikg

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

Maximum value of SAR (measured) = 2.70 m\Wig

dB
0000

-2.08

-4.16

6.24

-8.32

-10.4

0 dB8 = 2.70mWW/g

Certificate No: D83ISVZ-443_Feb07T Page Sol 6
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Impedance measurement Plot for Head TSL
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