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WCDMA V Towards the ground Low

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

Medium: Body 835MHz

Medium parameters used: f = 826.4 MHz; o = 0.984 mho/m; €, = 55.4; p = 1000 kg/m®
- Probe: ET3DV6 - SN1737; ConvF(6.52, 6.52, 6.52);

- Electronics: DAE3 Sn452;

Towards Ground Low/Area Scan (51x131x1): Measurement grid: dx=15mm,
dy=15mm

Maximum value of SAR (interpolated) = 0.415 mW/g

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

Reference Value = 6.16 V/m; Power Drift = -0.260 dB

Peak SAR (extrapolated) = 0.545 W/kg

SAR(1 g) = 0.390 mWI/g; SAR(10 g) = 0.262 mWI/g

Maximum value of SAR (measured) = 0.411 mW/g
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Fig. 147 Body, Towards the ground, WCDMA V CH4132
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Fig. 148 Z-Scan at power reference point (Body, Towards the ground, WCDMA V CH4132)
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Bluetooth Ear Phone WCDMA V Towards the ground High

Communication System: WCDMA V; Frequency: 846.6 MHz;Duty Cycle: 1:1
Medium: Body 835MHz

Medium parameters used: f = 846.6 MHz; 0 = 1 mho/m; €, = 55.1; p = 1000 kg/m®

- Probe: ET3DV6 - SN1737; ConvF(6.52, 6.52, 6.52);

- Electronics: DAE3 Sn452;

Towards Ground High/Area Scan (51x131x1): Measurement grid: dx=15mm,
dy=15mm

Maximum value of SAR (interpolated) = 0.508 mW/g

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

Reference Value = 5.81 V/m; Power Drift = -0.032 dB

Peak SAR (extrapolated) = 0.664 W/kg

SAR(1 g) = 0.472 mWI/g; SAR(10 g) = 0.318 mWI/g

Maximum value of SAR (measured) = 0.508 mW/g

mW/g
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0.031

Fig. 149 Body with Bluetooth earphone, Towards the ground, WCDMA V CH4233
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1g/10g Averaged SAR
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Fig. 150 Z-Scan at power reference point
(Body with Bluetooth earphone, Towards the ground, WCDMA V CH4233)
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ANNEX D: SYSTEM VALIDATION RESULTS

System Performance Check at 835 MHz

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

Medium: Head 835MHz

Medium parameters used: f = 835 MHz; o = 0.899 mho/m; ¢, = 42.8; p = 1000 kg/m®
- Probe: ET3DV6 - SN1737; ConvF(6.52, 6.52, 6.52);

- Electronics: DAE3 Sn452;

d=15mm, Pin=250mW/Area Scan (61x81x1): Measurement grid: dx=15mm,
dy=15mm

Maximum value of SAR (interpolated) = 2.54 mW/g

d=15mm, Pin=250mW/Zoom Scan (7x7x7) /Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 55.0 V/m; Power Drift = -0.061 dB

Peak SAR (extrapolated) = 3.44 W/kg

SAR(1 g) = 2.34 mW/g; SAR(10 g) = 1.53 mW/g

Maximum value of SAR (measured) = 2.52 mW/g

dB
— 0.000

—-2.10

-4.20

-6.30
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-10.5

0 dB =2.52mW/g

Fig. 151 System Performance Check 835MHz 250mW
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System Performance Check at 1900 MHz

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 541
Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1

Medium: Head PCS 1900

Medium parameters used: f = 1900 MHz; ¢ = 1.42 mho/m; €, = 39.4; p = 1000 kg/m®

- Probe: ET3DV6 - SN1737; ConvF(4.64, 4.64, 4.64);
- Electronics: DAE3 Sn452;

d=10mm, Pin=250mW/Area Scan (61x81x1): Measurement grid: dx=15mm,
dy=15mm

Maximum value of SAR (interpolated) = 11.7 mW/g

d=10mm, Pin=250mW/Zoom Scan (7x7x7) /Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 92.4 VV/m; Power Drift = -0.045 dB

Peak SAR (extrapolated) = 16.8 W/kg

SAR(1 g) = 9.69 mW/g; SAR(10 g) = 5.12 mW/g

Maximum value of SAR (measured) = 10.9 mW/g

my¥fg
—10.9

— 8.78

6.64

4.19

2.34

0.192

Fig. 152 System Performance Check 1900MHz 250mW
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ANNEX E: PROBE CALIBRATION CERTIFICATE

Calibration Laboratory of o

Schmid & Pariner =
niearing Al : :

uu'i.in-un.mnm Switenitand S

Aasinomid by o S Fodersl GSce of Midolory and sAccrodEton
Tha Swits ACcreditison Seivice il onm af e signaindies 1o (B4
Maynilperal Agrosment for the recognithen of calibrstion certifcates

T&mm doscusrronis e rmooshiity 8o mational shanclarsds, which toaline the physlcal units of messuremants [51)
Tha - aaced o krision with confidance probability A ghon. om ha islioeding pages ard ane part of B cortficate.
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Calibratian Labaratery of
Schmid & Pamner

Engjingering AG
Jaghaitrannd A, 803 Turgh Seapiriand

AErented byt Trea Foceral Con of MoSoegy and: Aoooeceanan Accspcitation Mo - 365 108
T Swias Arcrecbiason Benice (s one of i sigraiories 105he Ed
W Anter i Agreeenl e (e rrespreton o8 calibration carsatn

Glossary:

T5L tissue simulating liquéd
NORNx:W.Z sangitivity in frea space:

ConfF gongitivity in TSL [ MOEMY Y, 2
oCcP diode comprassion pain

Polasizalon ¢ w rofakon around probs axis
Polariraton S @ rotation arownd an-a2xis that (s in the plane normead o peobe: axis (at
maaasurement centsr], e, 8 = 0 s nosmal o probs aspe

Calibration Is Performed According to the Following Standard s:

a) IEEE Std 15282003, "IEEE Recommended Practios for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless.
Communications Devices: Messprement Technigues™, December 2003

b} CEWELEC EM 50381, "Basic slandard for the measuremant of Specific Absorplion Rate
Wﬁhﬁnmmhmmhmmmmmtmm-a

Mothods Applied and interpretation of Parameters:

= NORMx p2° Assessed for E-fedd polanzation & = 0 (f 2 900 MHZ in TEM-cill; T = 1800 MHE:
22 waveguids ). HNORMx,v.z are.only inlermediate values, e, the unceriainties of
NORMx.y.z doas not ¢ffect the E*-heid uncentainty inside TSL (see below GonwF),

= NORMiGxy.z = NORMx.y.z * frequency_respense (see Frequency Response Chard). This
finearization ks impbemented in DASYE softeare versions later than 4.2 The uncentadnty of
e frequency responsa is included in the siated uncerainty of ConwF.

#  DCPxyz: DCP are numerical linearization paramelers assessod based on the data of
power sweep (no uncertainty requined), DCP does not depend on freguency mor media.

= - Gam and Bourdary Effect Paramaters: Assessed in flal phantem using E-fald (o
Temperature Transfer Standard forf < 800 MM2) and inside wavegusta uEing analytical faid
disfributions: based on power measiemmems for = 00 MHZ: The same sotups are wsed for
szzesamant of the paramislers appled for boundary compensation (alpha, dapth) of which
typical uncerainty values are given, These. paremeters am used In DASYS softwane lo
improve probe accoracy dose to the boundary. The sensithvity in T5L cormesponds
NORMx v,z * Con™ whareby the uncertginly comesponds 10 that given for Convf. A
frequency ConvF is rsed in DASY version 4.4 and higher which alfows axtending
1h vadidity from £ 50 MH2 o £ 100 MHZ.

s Spharical isofropy (30 deviation from isotropy): na fekd of low gradiends reslized using a
a1 phaniom axposdd by & patch antenna.

s Sersor Offser The sensor offset cormesponds to the offset of vifual measurement oender
from the probe tip (0n probe Sods). No iokermnoe redquired.

Crficptn Mo ETE 17T Foteld Fagaaofa
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ET3DVE SN:1737 Falrieary 10, 2007

Probe ET3DV6

SN:1737

Manufactured: Seplember 27, 2002
Last calibrated: February 23, 2005
Recalibrated: February 19, 2007

Calibrated for DASY Systems
Mot mon-compatbble with BASYE srsieml]

Corifioae b ET31737_Feb0T Fage 1oi8
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ET3DVE SN:1737 February 19, 2007

DASY - Parameters of Probe: ET3DV6 SN:1737

Sensitivity in Free Space” Diode CDmprEEShHE
NormX 1.52 £ 104%  pvovim)? DCP X g5 mv
NormY 1.662101%  pNA(VIm) DCP Y 94 mV
NormZ 1.71£101%  pVi(V/im)® DCPZ 93 mv

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Ploase s Page 8,

Boundary Effect

TSL 900 MHz Typical AR gradient: 5 % per mm
Sensor Cantet to Phantom Surface Distance 37 mm 4.7 mm
SAR, [*] Without Cormection Algorithm 8.3 4.5
SARL, %] With Comection Adgorithm 0.7 00
T5L 1750 MHz ~ Typical SAR gradieni: 10 % per mm
Sensor Cantet o Phantom Surface Distancs 3.7 mm 4.7 mm
SARy, [%] Without Correction Algorithm 118 8.0
SAR,, [%) With Correction Algarithm 0.5 0.1
Sensor Ofrsel
Probe Tip io Sansor Cenler 2.7 mm

The reported uncertainty of measurament is stated as the standard uncertainty of
measurement multiplied by the coverage factor k=2, which for a normal distribution
cormesponds to a coverage prebability of approsimately 95%.

* Tho uncarininties of Noemd ¥.Z do mot affect the EX-Sald unceetainty irside TSL (see Paga B)
" Mumarical b EURTETART LN by rt rGLEred

Cednilicala Moc ET3 1737 _FebdT FPaga s ol 8
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ET3DVE SM:1737 February 18, 2007

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

L)

-
sk

Froquancy mu:lu (rormalized)
JI
l

LE:]
0.8
0T
06
0.5
L] 500 1000 1500 2000 2500 3000
f[MHz]
—o—TEM —o— 22

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

Cediilicals Mo: ET3-1737_Febl7 Page 5al 9
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ET3DVE SN:1737 February 19, 2007

Receiving Pattern (¢), 8 = 0°

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

== ==Y =7 =0=Tal

0.8 1 1 1 1 —o— 3 MHz

= 0.4 1 —8— 100 MHz
= 02 { I —a— 600 MHE

EEW Bl
¥ | = 2500 MHz

-0.6

0.8

=10

] [ 120 180 240 300 360
#T1

Uncertainty of Axial Isoiropy Assessment: £ 0.5% N=Z)

Cenificabe Mo: ET3-1737_FeblT Paga ol 8
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ET3DVE SN:1737 February 19, 2007

Dynamic Range f(SAR..q4)
(Waveguide R22, f = 1800 MHz)

1.E*T

1.E+*5

1.E+4

1.E+3

Input Signal [V]

1.E+2

1.E+1

1.E+D
0.00m (] 0o 0.1 1 10 100

SAR [mitiem’]

® - nod companaated & componssiod

!

Boz oS -
'g : ggoPeetoeeee
w-ﬂ'? ' :

3 i Iyl
__H'
F )
08 .
/
1.0 /

0.001 0.01 L E] 1 10 100
SAR [miNiem’]

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

Centificate Mo: ET3-1737_FeblT Page 7ol 8
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ET3DVE SN:1T737

February 19, 2007

Conversion Factor Assessment

=900 MHz, WGLS R2 (head) f= 1750 MHz, WGLS R22 (head)
30,0
260
% 200
=
%’ 15.0 -
£ 100
m
50 4
T T T oo
0 m &0 60
z[mm]
== Analytical =t Maasurermants =8— Analyticel  —¢— Measursmanis
{[MHz] Validlty [MHzI°  TSL  Permittivity Conductivity  Alpha  Depth  ConvF Uncertainty
800  +50/% 100 Head 41525% 057 25% 027 289 685 £ 11.0% (k=2)
1750 £ 50/ %100 Head 40.125% 1.37:5% 052 256 542 +11.0% (k=2)
1950 £ 50/ %100 Head 40025% 1.40%5% 049 289 515 +11.0% (k=2)
900  +50/+100 Body 550%5% 1.05:5% 035 282 6,52 & 11.0% (k=2)
1750  +50/+ 100 Body 534+5% 149:5% 056 288 497 £11.0% (k=2)
1950 £ 507100 Body 533:5% 1.52:5% 088 207 484 £ 11.0% (k=2)
2450 507100 Body S2725% 1565x5% 066 216 410 £11.8% (k=2)

£ Tha validity of £ 100 Mz only applies for DASY vi.4 -ndhl:!hutmﬂul ). Tha uncerainty is the RSS

of the ConvF uncertainty atcalibration h

Carificate Mo: ET3-1737_Febl?

9 ¥ ned the

Fagedold
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ET3DVE SN:1737 February 19, 2007

Deviation from Isotropy in HSL
Error (¢, 8), f = 900 MHz

Error [dB)

B-1.00-0.50 B-0.60-0.60 B-D&0—0.40 B-0.£0-0.20 B-0.20-0.00
D002 @020040 0040080 BOESOA0 EOEDT00

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

Carificate No: ET3-1737_Febd? Page§ ol 8
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ANNEX F: D835V2 DIPOLE CALIBRATION CERTIFICATE

Calibration Laboratory of

Schmid & Partner e
PAN TN St e Tt P o i 1
Engineering AG S Barvies anises Fiblskunage
Zoughaussirasse 43, 8004 Zurich, Swizerdand  — Baswidi @ widnmia & b atur s
LY fiwvsa Calibrstion Sarvce

Accredited Dy the Swiss Federal Office of metrology and Accreditation
Tha Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement far the recognition of calibration certificates

Acervdrnion Mo, SCS 108

Clignt TME China Certificate Mo: DB3ISVI-443_Fabl?
CALIBRATION CERTIFICATE
[Obest | DB3EV2-SN: 443 ST ]
| Calibration prul;al:.l-'.;rlu.#.ﬂ QA CAL-05.v6
i Calibration procedure for dipole validation kits —
| Calibration date February 19, 2007 - J
| Condttion of the caliorated ltem In Tolerance |

T'his calibration cerificate documants the traceabiity 1o nalisral standards, which realize the phyaical units of messurmmens(Si)
The measursments and the uncertainties with canfidence prababiity are given on the following pages and are part of the cerlificals

Al calfbrations have been conduclad at an environment lemperaturs {22:3°C ard humidity=<70%

Calitration Equipment used (MATE crifical for calfbration)

Primary Standards T ) Cal Data (Calibrated by, Cartification NO ) Soheculed Calibration
“Power mater EPM-442A GEIT4B0TI4 03-0ct-06 (METAS, NO. 217-00808) Ocl-o7
Powear sansor B4814 US3T202T83 03-0ct-06 (METAS, NO_ 217-00608) Dot-07
Ruferance 20 @B Atenusiorn SN:5086 (20g ) 10-Aug-08 (METAS, NO. 217-00581) Aug-O7
Reference 10 dB Attenuator SN.504T_2 (10r) 10-Aug-08 (METAS, NO. 247-00581) Aug-07
DAE4 5NBI 30-Jan-07 (SPEAG, NO DAE4-801_Jand7]  Jan-08
Ra‘erence Prote ETI0OVE (HF) SN 1507 18-0c1-08 (SPEAG NO. ET3-15607_OctDE) COct-07
Secondary Standards 10 Check Data (In house) Scheduled Calibration |
Pouwar sensor HP S4B1A | MY41082317 18.-0cl-02(SPEAG, in hotse check Oct-05)  In house chack: Ocl-07
RF generaior Aglani E44218 MY410006878 11-May-05{SPEAG, in house check Now-05) In house check, Nov -07
Metwork Analyzer HP 8753E US3ITIE0SER54206  18-Dat-01(BPEAG in house check Det-06) n house check. Oc -07
Name Functon Signature I
r~ i A -
Cakbrated by Marcel Fehr Labaratory Technician > 7. ﬁ;‘f-}f;/ > |
f=4 o
Approved by Kalia Poxovic Technical Director

T i
< R L |
lsswed: February 21, 2007 |
| Thin calibeation certificale ehall not be repored except i full withou writhen approval of the laboratary.

Certificats No: DBI5V2-443 Feb0T Page 1 of &
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Calibration Laboratory of P, NS
Schmid & Partner _—— ; Barvice suisss dEslonnegs
AG — i 0{3 Bavizio avissaio o s
Taughsussirasss 43 8404 Jurch. Setrariandg *.._ﬁ, 5 s Calitvanion Serves
Surmiied by T Sein Secesl O%os o Meruligy oo Alrediaton Acoremation e SCS 108

Thea Geving Accradilalion Sereese o Give of (he ssgralorss (o ths LA
Wumimteral &gresmat for the recognrbnn of caklrabos cetdic e

Glossary:

TSL tissue simulating quid
ConvF sansilivity in TSL / NORM x,y 2
A, nol applicable or nol measured

Calibration Is Performed According to the Following Standards:

a) IEEE S1d 1528-2003, IEEE Recommended Praclice for Datermining the Peak Spatial-
ﬁMMWM[M]hHHﬂMMMM
Communications Devices: Measuremant Techniques®, December 2003

b) CENELEC EN 503681, “Basic standard for the measurement of Specific Absorpbon Rate
related to human exposure o slectromagnetic flields from mobile phones (300 MHz - 3 GHz),

2001
c) mmumwmmwnmqmcmﬂ.

“Evaluating Compliance with FCC Guidalinas for Human Exposure to Radiofrequency
Electromagnetic Fialds, Additional information for Evalualing Complhance of Mobile and

Portable Devices with FCC Limits for Human Exposure to Radiafrequancy Emissions”,
Supplement C (Edition 01-01) to Bullastin 65

Additional Documentation:
d) DASY4 Systerm Handbook

Methods Applied and Interpretation of Paramelers:
+ Measurerment Conditions: Further details are available from the Validation Repon at the and
of the cerificate. All figures stated in the certificate are valid at the frequency Indicated.

« Anfanna Paramelars with TSL. The dipole is mounted with the spacer to position s feed
paint exactly below the center marking of the flat phanlom section, with the arms oriented
parallel to the body axis

s Feed Point Impedance and Ratum Loss: These parameters ane measured with the dipole
pasitioned under the liquid flled phantom, The impedance stated s transtormed from the
maasurameni at the SMA connecior 1o the feed paint. The Raturm Loss ansures low
refleciad powsr. No uncenainty reguired.

« Eloctrical Delay: One-way delay batween the SMA connecior and the antenna feed paint. No
uncerainty required.

s  SAR measured: SAR moasured 8l the slated anlenna INput power,

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

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

Certificate No; DBISVZI-443 FeblT Page 2 of &
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Measurement Conditions
DASY sysiem configursiion, 88 far &% not given on page 1. _
DASY Varsion DASYY V4.7
Extrapotation Advarced Extrapolabon
Phariiom Moduisr Fiat Phantom V4.0
Distance Dipols Center - TSL 15 mm with Spaces
Zoom Scan Resolution dx, oy, dz = 5 mm
Freguency B35 MHE £ 1 MHZ
Head TSL parameters
The following paramelsrs snd calouistions wers spplid.
Temparature Pormittivity Canductivity
Hominal Head TSL paramalers noc M8 .80 mhodm
WMeasured Head T5L parameters (220+03)"C Whth% 08B mhaim &8 %
Head TSL temperature during test 212z00°C _ .
SAR result with Hoad TSL
SAR sversged over 1 om’ (1 g) of Head TSL Condition
SAR measured 250 mW inpul power 248 mW g
SAR nermaized normalized o 1W #60 mwig
BAR fol moiminal Hoad TSL parsmaien normalized o 1W B.TOmW ig £ 17.0 % (k=2)
SAR aversged over 10 cm’ (10 gj of Head TSL SOAIBON
SAR measurod 250 mW Inpul power 160mWig
SAR nofmaleed normalized o 1W GA0mW I g
SAR for nominad Head TSL parsmeiam ' Aormalizad o 1W .31mW /g £ 168 % (k=2)

Cortificate No:  D835VI-443_Febl7

Page 1 ol &
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Appendix
Antenna Parameters with Head TSL
impedance. ransformed 10 lead point 5050 -850 |
Astum Loss . 388 dB _!

Genaral Antenna Parameters and Design

[wumm-m: | 1,403 nm

Afier long e Lse with 100W radiated powe?, only & eight warming of M dipois rear e isedpoinl can be messured

T clipols i made of standard semngic coansl cabie The camer conouctor of T feeding line & Grectly connecied o the
vt aern af the dipoke, The anterna s tereione shor-circwsed for DC-signals.
Mo axcmssve Toms st be agplieg W e Spols Brms, Decauss they might bend o the soidered connoctons nar e

Ieseiry! iy b armage

Additional EUT Data
Manulscharnd by s SPEAG
Manulsciured on Gaplambes ), 2001

Cortificate No:  DBISVI-443_FeblT Page 4 of 6
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DASY4 Validation Report for Head TSL

Date/Time: 19.02.2007 10:04:15

Test laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole B35 MHz; Type: DB35VZ; serial: DBISV2-SN: 443

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

Medium: HSL 835 MHz.

Medium paramelers used: f=835 MHz; 0=0.88 mho/m; £=30.9; p= 1000kg/im’
Phantom section: Flat Section

Measuremant Standard: DASY4 (High Precision Assassment)

DaSY4 Configuration:

Proba: ET30VE-SMN1807(HF), ConvF(6.01,6.01,6.01); Calibrated: 18.10.2006
Sansor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 SnB01, Calibrated: 30.1_2007

Phantom: Flat Phantom 4 8L; Type: QDO00P48AA,

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

Pin = 260 mW; d = 16 mmiZoom Scan (Tx7x7)/Cube 0: Measuremant grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 58 8 Vim; Power Drift = 0.010 dB

Peak SAR (extrapolated) = 3.72 Wikg

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

Maximum valus of SAR (meaasured) = 2.70 mN/g

dB
0000

-2.08

-4.16

8.32

-10.4

0 d8 = 2.70mWWig
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Impedance measurement Plot for Head TSL
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ANNEX G: D1900V2 DIPOLE CALIBRATION CERTIFICATE

Calibration Laboratory of
Schmid & Partner

ST W
Englnasring AG e P
Zeughausstrasse 43, 8004 Zurich, Swizerland —_ Baivigio sviereio o teraturs
":-C"‘T‘:r L ——
s

Aooredited by the Swiss Fedamal Office of metrology ano socrew manon
The Swiss Accreditation Service is one of the signatories o the EA
Multllateral Agroemant for the recognition of calibration certificates
Client TMC China

CALIBRATION CERTIFICATE

Becrwiltstion wa ! SCS 108

Certificate No:  D1800V2-541_Feb0T

[Objer = | D1scovzsn: sa1 ' f
"""" | oA CAL-05.v6 =

Calibration procedure !'EE dipole validation kits

Calibration dale:

| February 20, 2007

[ candition of the callbrated llam I in Tnllrln;

This calibrafion cerificate documents the iraceablity 12 national sandards, which realize the physical units of measurements{S1)
The measurements and the uncerainties with confidence probability anme given on the following pages and are pan of the canificals

Al calitealions have been conducled al an environmend lemperature (2243170 and humiddy<70%
I| Calipration Equipmeni used (MATE critical for calibration)
Primary Sandards 1Dw Cal Data (Calibrated by, Cartfication MO, Schedulad Calibration
Bower mater EPM-442A GBATABO704 03-0c1-08 (METAS, NO. 217.00608) Oct-07
Power sensor B481A US3AT2EITEY 03-0ci-08 (METASE, NO, 217-00808) Oct-a7
Refetence 20 dB Attenuator SN 5088 [20g ) 10-Aug-08 (METAS, ND, 217-00581) Aug-07
Aaeference 10 dB Attenustar SN:S04T_2 (10¢) 10-Aug-08 (METAS, NO. 217-00581) Aug-07
DAE4 SN-801 30-Jar-O7 (SPEAG, NO DAE4-801_Jan0T) Jan-0f
Raference Probe ETI0VE [HF) SN: 1507 16-0c1-08 (GPEAG, NO. ET3-1507_Oci06)  Oel-07
Sacondary Standards D Check Data {in houso) Scheauled Calibraton
Powar sensor HP 34814 MY41082317 1B-Oci-02: SPEAG, in houvse chisck Oet-05) In house cheek: Cpt-07
RF genaratar Aghent E44218 MY41000876 11-May-05(BPEAG in house check Nov-08)  In house check: Now -OT
Netwark Analyzer HF BTS3E USATIR0685654206  18-0c-01(SPEAG, in house check Oct-08]  In hounse chack; Ccl 0T
Namé Function Signature
Calibrated oy: Marcel Fehr Laboratory Technician X 'j-.‘ I
e |
Approved by Katja Pokovic Technical Director |

| This calitration cerificate shall nat be reporied except in full withou! wrllan approval of the lsboratory

A’
;"""‘—':t L TR '/"i;,;;f—.
Issued: February 21, 2007
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Calibration Laboratory of Pavy,
Schmid & Partner =
h--—m-i nﬁ Zunch, Smrorisng b"’r';-':n""‘

Accrwiie] by T Geaine Fodes Do o Uelraiogy e Auasdistur
Thes Swint Arersdilation Service (8 one of (e sgratories (o the L&
WuMistersl Agresment for the recogaition of cakbrabon (el dtes

Glossary:

T5L tissue simulating liguid
CorvF sansiiivity in TSL / NORM x.y.2
A nol applicable or not measured

Calibration s 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
Devices: Measuremeni Techniques”, Decembar 2003

Communications
b) CENELEC EN 50381, “Basic standard for tha measuremant of Specific Absorption Rale
related to human exposure 1o slactromagnetic fields from mobile phones (300 MHz - 3 GHz),

2001
) mmwmmmwa Technolegy (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency

Portable Devices with FCC Limits for Human Expasure to Radiafrequency Emissions”,
WE{EMM-DHHMH

Documentation:
d) DASY4 System Handbook

Mothods Applied and Interpretation of Parameters:

s Measuremen! Conditions’ Furthar details are avallable from the Validation Report al the end

of the certificate. Al figures stated in the certificate aro valid ol the frequency indicated.

« Antarna Paramaters with TSL Tha dipole is mounted with the spacer lo position its feed

point exactly beiow the center marking of the flat phariom section. with the arms orented

parallel io the body axis.

s Foed Paint impedance and Retum Loss: These paramaters are maasured with the dipole
positioned under the liquid filed phantom. The impedance stated s transformed from the

measurement at the SMA conneclor to the feed point. The Relurn Loss ensures low
reflected power. Mo uncerainty requinad.

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

uncertminty reguired.
« SAR measured SAR maasured at the staled antenna iNput power

s SAR normalized: SAR as measurad, normalized 1o an input power of 1 W al the anlenna

connector.

« SAR for nominal TSL parameters: The measured TSL parameters are used 1o calculate tha

nominal SAR result.

Certificate Mo: D1900V2-541_FabOT Page 2 of 6
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Measurermant Conditions
DASY wystem configurstion, s far 89 Not gpven on page 1.
DASY Yerslon DGy wa.T
Extrapolation Advanced Exiracclaton
Phanbom bodular Flat Phaniom VE.O
Distance Dipols Canisr - TEL 10 mm with Spaces
Zoom Scan Resclution du, &y, dz = &mm
Fraquancy 00 MHZ © 1 M
Head TSL parametors
Tha iolowing paramwiers #nd caloisions wers appled.
Tempersturs Purminivity Conductivity
Hominal Hesd TEL parametars 2ot 400 1, 40 mhadm
Mamsured Hosd TSL parsmatsrs (20:03)C LN 138 mincdm & 6 %
Hesd THL emparaiets during st (E1=03)°C — —_—
SAR result with Head TSL
SAR sversged over 1 om' (1 gi of Head TEL canddicn
BAR massunred 250 MW Impul poves? BTImW g
SAR normaikped iwmaliend o W 30 mW g
SAR o naminal Head THL parsmetsn ' normaiized o 1W 0.0 mW g # 170 % (k=)
SAR sversged aver 10 om’ (10 g) of Hesd TSL condibion
SAR maasured 25 T ot pavesr 500 M ig
SRR nermabis g morrnalized o 1W 204 mWW g
AR for nominal Hesd TEL paiamalars mormailred to 1W 102 mi g 2 16,5 % (=l

Certificate No: D1900V2-541_Feb0?
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Appendix
Antenna Parameters with Head TSL
Irpedarce. ranstormed o leed posnl 4840 - AR
FAaturn Loas -84 dR

General Antenna Paramatars and Design

Eloctrical Delay {one directan) | 1214 s

Al long lerm wss with 100W radiated power only a slight warming of e dipole nea he loedpoini can be measwured

The depode 8 made of standand semingkd coaoal cable. The centar conductor of the feeding lne & deectly connected io the
socond arm of the dipols. Tha antenna i theselone enorl-cirouited for DC-signals.
No axcaEave Inite Musl be appled & the dipole arme, becauss hey mght bend o the soldered conneclions near the

Tepaprul My b CATEQe
Additional EUT Data
Manulactund by SPEAG
Marutachsed o Ociobor 4 | 2001

Cerlificate No: D1800V2-541_Feb07T Page 4 of &
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DASY4 Validation Report for Head TSL

Date/Time: 20.02 2007 09:25:37
Test laboratory: SPEAG, Zurich, Switzariand
DUT: Dipole 1800 MHz; Type: D1900V2; serial: D1800V2-5N: 541

Communication System: CW, Frequency: 1800 MHz: Duty Cycle: 11

Medium: HSL 1800 MHz;

Medium parameters used; f=1800 MHz, o=1.38 mha/m; £=38.9, p= 1000kg'm”
Phantom section; Flat Section

Measurement Standard: DASY 4 (High Precision Assassment)

DASY4 Configuration:

Probe: ET30VB-SN1507(HF); ConvF(5.03, 5.03, 5.03); Callbrated: 18.10.2006
Sensor-Surface: 4mm (Mechanical Surface Detection)

Elactronics: DAE4 SnB01; Calibrated: 30.1_2007

Phantom: Flat Phantom 4.8L; Type: QDODOFP48AA;

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

Pin = 250 mW: d = 16 mm/Zoom Scan (TxTxT)iCube 0: Measureament grid: dx=5Smm, dy=5mm, dz=Smm
Reference Value = 82.1 V/m; Power Drift = 0,050 dB

Peak SAR (extrapolated) = 16.9 Wikg

SAR(1 g) = .73 mWig: SAR(10 g) = 5.08 mWig

Maximum valua of SAR (measurad) = 11.3 mWip

d8

0.000

-1.36

a.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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