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Impedance Measurement Plot for Body TSL
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Glossary:

TSL tissue simulating hiquid

ConvF sensitivity in TSL/ NORM x v,z
M/A not applicable or nol measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 152B8-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measuremeant Technigues”, Dacembear 2003

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

c) Federal Communications Commission Office of Engineenng & Technology (FCTZ OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofraquency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Fortable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”.
Supplement & (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
e Measurament Conditions, Further details are available from the Validation Repor al the end
af the certificate. All figures stated in the certificate are valid at the frequency indicated.

»  Anionna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantem section, with the arms oriented
parallel to the body axis '

o Feed Point Impedance and Returm Loss: These parameters are measured with the dipale
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurament at the SMA connector to the feed point. The Relum Loss ensures low
reflected power. Mo uncerainty reguired,

o Clectrical Delay: One-way delay Detween the SMA connector and the antenna feed point.
Ma uncerainty required.

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

o SAR nomalized: SAR as measured, normalized to an Input power of 1 W at the antenna
connector.

o  SAR for nominal TSL paramelers: The measured TSL parameaters are used to calculate the
nominal SAR resull
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Measurement Conditions
DASY system configuration, 8a far as nat given on page 1

DASY Version DAEYR V52

Extrapolation Advanced Exirapolation 1

Phantam hMaduar Flat Phaniom W&.0

Distance Dipole Center - TSL ‘IIT'.rrlm with Spacar

Zoom Scan .He.s';n-!-utinn ik, -1,.- Nz =5mm

Frequency THEN) MHZ + 1 RHZ B

Head TSL parameters
The faliowing parrmeters and calculations were applied,

Temperatura Permittivity Conductivity
Wominal Head TSL paramelers PEnTG 400 ‘.4I:I-r='-'1u-'rr=
Measured Head TSL parameters 220 =030 411 6% 1.45 mho'm = & -=~‘._
Head TSL temperature during test (21.5 = 0:23) 50 e .
SAH result with Head TSL
.! SAR averaged over 1 cm’ (1 o) of Head TSL Condition | ]
SAR ed s 280 mW imput powar I 100miW /g
AR normalized rormalized to 19 A0.0 W/
_E.f-'-.H for nominal Head TSL parsmetars normalized o 1w 39.4 mWV Jg £ 17.0 % (k=2)
SAA averaged over 10 cm” [10 g) of Head TSL conditian |
BEAR meaasured 250 mW inpd poswer 5Z23mWwig
SAR nomalized normalized to 1W 20,6 mW /g o
SAR for nomingl Head TSL parametars | normalized fo W 20.8 mW /g = 18,5 % (k=2)
Cerilicale Na D1000Y2-5d029_MarD Fagsdotd
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Body TSL parameters

The fofiowing parameters and calculations were applled

] Temperatura Pearmittivity Conductivity
Hominal Body TSL parameters 2200 533 1.52 mha'm
Measured Body TSL parameters (220 0.2 "0 B40 +6% 1.58 mho'm £ E %
| Body TSL temperature during test | (254000
SAR result with Body TSL
SAR averaged over 1 em” {1 g) of Body TSL Cordition
SAR measured 250 miW input power 103 mW /g
S5AR normalizea nermalizea o 1w 41.2 mW /g
SAR for nominal Body TSL paramatars normalized o 1W 406 mW /g £ 17.0 % (k=2)

SAR averaged over 10 cm’ (10 gj of Body TSL

SAH measwrad

S8R nesmalizod

SAR for nomingl Body TSL pasametars

corsdition
250 mW Input powe 5.50 MW /g
normalized to TW 22 0 miW /g

neemalizad kb 1w

Ceiicate Mo 0H300VE-50029 Mar1l
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21.9 mW /g = 16.5 % (k=2)
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Appendix

Antenna Parameters with Head TSL
Impedance, transformed to feed point 407 13 -1.4 1
Aeturn Loss - 356 dB

Antenna Parameters with Body TSL

Impedance, ranstammed o feed point 45,5401 - 0.8 K1

Return Loas - 26.4 dB

General Antenna Parameters and Design

Electrical Delay (ane dirgchion) 1196 ns

faX § Pl g tRFm use s 100W radialed PowEr, cnlly ﬂllll:;ht WiARming of 1 Mpola near tha |EE-j|:II:i‘.'.|_ can be measurad.

e dipode 1s made of standard semidgid coaxlal cabbe, The eemer conductar ol the teading ling is dirsctly connectad to the
second arm of the dipele, The antenna 15 therefore shant-carcuited for DO-signaks

Mo excessive force must be applied to the dipole arms. bacacse they might bemnd o the soidersd connsclions naar the
feedpaint may be damagea,

Additional EUT Data
Manutactared by = SPEAG
Manufactured on Decamber 17, 2002
Carificata Mo; D S00VE-53028_Mar1d Pags 5of
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DASYS5 Validation Report for Head TSL

DateTime: 23.03.2010 11:39:54
Pest Laboratory: SPEAG, Zunich. Switzerland
DUT: Dipole 1M MHz: Tvpe: DIV 2; Serial: DIV 2 - SN:5d029

Communication System: CW; Frequency: (900 MHz: Duty Cycle; 121

Mediwm: HSL U1 BR

Medium parameters used: F= 1900 MHz; o = 145 mho'm; g, = 41.2: p = 1000 kp/m’
Phantem section; Flal Section

Measurement Standard: DASY S (IEEETEC/ANSI CA3, 19-2007)

DASY S Confizuration:
= Probe: ES3DV3E - SNA205; ConvB(5 09, 508, 5007 Cabibrated; 26.06.3009
o Sensor-Surface: Jmm o Mechanical Surface Delection)
»  Electronics: IPAFRA Snalh ; Calibrated: 02,03 2010
s Phantem: Flal Phantom 5.0 (front); Type: QENODPSOAA: Seral- 1K1

+  Measurement SW: DASYS, V3.2 Build |57, SEMCAD X Version 14.0 Build 57

Pin=250 mW /d=10mm, dist=3.0mm (ES-ProbeZoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=5mm. dy=5mm, dz=5num

Reference Value = 96,3 Vim; Power Drifi = 0064 dB

Peak SAR {extrapolated) = 13,3 Wkg

SAR(L gi = 10 mWig: SAR(0 g) = 5.23 mW/g

Muaximum value of SAR (measured) = 12.7 mW /g

]

0dB = 12.7mW/g
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body

Dratef Time: 17.03.2000 12:36:35
Test Laboratary: SPEAG, Furich, Switkerland
DUT: Dipole 1996 MHz; Type: D1900V2; Serial: D190V 2 - SN:5d029

Communication Systerm: CW; Frequency: 1900 MHz: Duty Cyele: 1:1
bedivm: MSL.T71 | BR
Mediom purameters wsed: (= 1900 MHz: o = LS8 mho'/m: &, = 55; p= (0N} ig.’r:i?

Phantom section; Flat Sectian
MMeasurement Standard: DASY S ([EEEAEC/ANS] CH3, 19-2007 )

DASYS Configuration:
o Prohe: ERIDY3I - SN3205: ConvE( 4,559, 439, 4.539): Calibrated: 26006, 2K
o Sensor-Surface: dmm (Mechanical Surface Detection )

Electronicos: TYAES Snaidl: Calibrated: (203,201

Phantant: Flat Phantom 5.0 (hack ) Type: QDUONPS0A A; Serial: 1002

Measurement SWr DASRY S VA2 Build 157 SEMCAILY X Version 14.0 Bold 57

Pin250 mW fd=10mm, dist=3.0mm (ES-Probe)yZoom Scan (7x7x7) /Cube 0: Measurcment
grid: de=3mm, dy=3mm, de=5mm

Reference Value = 93,6 Vim; Power Drift = 0,082 dB

Peak SAR (extrapolated) = 17.2 Wiks

SARIL g = 103 mW/g: SAR(IO p) = 5.5 mW/p

Muximum value of SAR (measured) = 13 mW/g

|

DdB = 13mW/p
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Impedance Measurement Plot for Body TSL

Camfleate Mo IRO0VE-54020 Martd Page 3ol 9

“TRF-RF-303(03)100616 Page97 /97
Copyright © 2011, Digital EMC Co., Ltd.



